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~ 5-0X0-5,8-DIHYDRO-PYRIDO-PYRIMIDINES AS INHIBITORS OF C-FMS KINASE
CROSS REFERENCE TO RELATED APPLICATIONS

This present application claims benefit of U.S. Provisional Patent Application
Serial No. 60/714,527, filed Séptember 14, 2005, which is incorporated herein by reference

inits entirety and for all purposes.

BACKGROUND OF THE INVENTION

The invention relates to novel compounds that function as protein tyrpsine kinase
inhibitors. The family of 5-0x0-5,8-dihydro-pyrido-pyrimidines has exhibited promising |
pharmaceutical propertiés in the past; United States Patent 4,556,709, JP 09221424 and DE
19532235 are indicative of recent iﬁvestigations. More particularly, the invention relates

to novel conipounds that function as inhibitors of c-fms kinase.

c-Fms is a type III receptor tyrosine kinase selectively expressed on macrophages
and their progenitors. The extrabellular Ig domain of c-fms binds macrophage colony
_stimulating factor (M-CSF), also known as colony stimulating factor-1 (CSF-1). Binding
- of CSF-1 induces receptor dimerization and trans-phosphorylation of the intracellular c-
fms kinase domain on Y723 and other tyrosine residues. Once phosphorylated, c-fms
' efficiently phosphorylates several cytoplasmic signaling molecules that lead to de novo
gene expression and proliferation. Small molecule inhibitors of the kinése catalytic site of

c-fms are expected to prevent CSF-1 induced cellular responses.

Macrophages are a predominant source of tumor necrosis factor (TNF) and
interleukin-1 (IL-1) in the destructive pannus of rtheumatoid arthritis. TNF and IL-1
activate stromal expression of hematopoietic factors including CSF-1. In turn, CSF-1
recruits monocytes and promotes macrophage survival, functional activation, and in some
settings, proliferation. Thus, TNF and CSF-1 interact in a perpetuating cycle that leads to
inflammation and joint destruction. The exclusive receptor for CSF-1 is c-fms, and the
disclosed invention is a c-fms inhibitor designed to interrupt this cycle.

Macrophages are abundant at sites of chronic inflammation where they are are
often the most important source of TNF, IL-1, and other cytokines. Moreover,
macrophages can be an important source of factors that function in tissue remodeling such

1
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as plasminogen activators, matrix metalloproteases, vascular endothelial growth fac“tqr? and
transforming growth factor — . The numbers of macrophages present within. ta’rget tissues
have strongly correlated with disease severity in rtheumatoid arthritis (Ann Rheum Dis 53
(1994) pp 39-44), immune nephritis (Kidney Int 54 (1998) pp 143-151), and graft rejection

. (Transpl Int 7 Suppl 1 (1994) pp 577-579). Macrophage numbers are also elevated in
atherosclerotic plaque (Arch Pathol Lab Med 109 (1985) pp 445-449), adipose tissue in
obesity (J Clin Invest 112 (2003) pp1796-1898), diabetic nephropathy (Kidney Int 65

- (2004) pp 116-128), cardiac hypertrophy (Hypertension 25 (1999) pp132-138), and in
many solid tumors (Trends in Immunology 23 (2002) pp 549-555), particularly breast
cancer (J. Ekperimental Medicine 193 (2001) pp 727-739), where they are thought to’
contribute to disease progression. Modulation of macrophage function through iﬁhibition
of c-fms thus is expected to be useful in treating inflammatory mediated diseases and

conditions.

Another example of the invention is the use of any of the compounds described -
herein in the preparation of a medicament for treating: rheumatoid arthritis, graft rejection,
atherosclerosis, obesity, diabetic nephropathy, cardiac hypertrophy and solid tumor

diseases, especially breast cancer, in a subject in need of such treatment.

Preclinical data suggest CSF-1/FMS is a particularly viable therapeutic tafget fdr
rheumatoid arthritis. Recent work has shown that neutralizing antibodies to CSF-1 reduce
substantially the severity of collagen—induced arthritis in mice (J Leukoc Biol 68 (2000) pp
144-150). The authors additionally demonstrated that recombinant CSF-1 exacerbated the
disease progress in this model. Therefore, a preferred use for the invention is the treatment

of rheumatoid arthritis.

SUMMARY OF THE INVENTION

The invention addresses the current need for selective and potent protein tyrosine

kinase inhibitors by providing potent inhibitors of c-fms kinase.

The invention is directed to the novel compounds of Formula I:
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R101 O
Z
NSNTWIN
H AL
Y
|

or a solvate, hydrate, tautomer or pharmaceutically acceptable salt thereof, wherein W, A,

Y, Z, R" and R** are as defined herein.

The invention is also directed to a method of using a compound of Formula I for
inhibiting protein tyrosine kinase activity comprising administering an effective amount of
at least one compound of Formula I. ’

The invention is directed to a method of inhi‘biting c-fms kinase activity vin a subject

1in need thereof comprising administering to the subject an effective amount of at least one

.compound of Formula I.

The invention is also directed to a method of treating or ameliorating a c-fms
kinase mediated disorder in a subject in need thereof comprising administering to the

subject an effective amount of at least one compound of Formula I.

DETAILED DESCRIPTION OF THE INVENTION

~ This invention is directed to a compound of Formula I:

R1O1 O

Rzoo_@ iﬁfu\l‘fz |

N~ W I’I\l
H A

Y

or a form thereof, wherein:
Wis N or CH;
A is absent or alkyl;

Y is aring selected from cycloalkyl, bicycloalkyl, aryl, alkylaryl, cycloalkylaryl,
arylcycloalkyl, or heteroaryl provided that Y is not thiazole;
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R js hydrogen, hydroxyl, methyl, halogen, -CF3, or methoxy;

R is halogen, alkoxy optionally substituted with ~CH(OH)-CH,-NR*®R*; alkyl -
optionally substituted with R**", heterocyclyl optionally substituted with one alkyl A
and optionally substituted with one R**, amino, alkylamino, dialkylamino,
-C(O)(CH),NR2®R?™ heteroaryl, or —R’®-R*; whereinn is 0, 1, 2, 3, or 4;

R*! is hydroxyl, methyl, halogen, -CF3, amino, alkylamino, dialkylamino or methoxy;

R*? is alkyl, -C(0)-CH3, -CH,-C(0)-CHs, -C(O)(CH,),NR?*®R2*, or | ”
-CON—alkyl-NR2°3R2°4; whereinnis 0, 1, 2, 3, or 4; . \

R and R?™ are independently hydrogen, alkyl, or R*** and R® may be taken l':ogether‘to'

form a ring selected from the following:

RY Ra>_\ Rd o
Bt D% S, 300 O O

R? ’ N — ’ -
R

2 b
o 0
Oy,

R% S 0,
\CN-E; \:«N-ﬁ’- S\:\/N;g' {[(/N.,g- OZS‘:/\N.g_, and SCNT? ;

wherein R%, R® and R? are independently hydrogen or alkyl;
"R alkyl;
R is -NR4°3R404, -SO,NR*% R4°6, oxazolidinonyl wherein said oxazolidinonyl is
optionally substituted with one or two R*"!, piperazinyl wherein said biperazinyl is

optionally substituted with R or pyrrolidinonyl wherein said pyrrolidinonyl is

optionally substituted with one or two R*!;
wherein R*® is methyl, -C(0)-CHs, or ~CH,-C(O)-CHs;

wherein R** and R** are independently hydrogen, alkyl, or R*® and R** may be taken

together to form a ring selected from the following:
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. - ‘Ra>__\ y
Cm-g— &M A W o=g N- € W

L » >—/”’ I, T, N,

RA O 0,
\\3“'% d”g i ?:(,N'}' o”\SQNE-, and M

wherein R, R® and R? are independently hydrogen or alkyl;

2

R* and R* are independently hydrogen, alkyl, or R*® and R*% may be taken together to

form a ring selected from the following:

a R d
HCN@-‘ O

o ‘
Y RC—N N-é-’ o,,s\_/N-g— o

R& g d O;\S/\ //2 O\\S/\
\CN-; N'é,- L (L/N',g_ O//‘\'/N'g-,and SC/\N'g

wherein R?, R® and R? are independently hydrogen or alkyl; and
Z is CO;H, COsalkyl, or CONR'R?; wherein R! is hydrogen or alkyl; and R? is hydrogen,
alkyl, cycloalkyl, or alkoxy. |
An example of the preseﬁt invention is a compound of Formula I or a form thereof,
‘w‘hér‘etin: ' |
W is N or CH;
| A is absent or alkyl;
Y is aring selected from cycloalkyl, bicycloalkyl, aryl, alkylaryl, cycloalkylaryl,
arylcycloalkyl, or heteroaryl provided that Y is not thiazole;
R s hydrogen, hydroxyl, methyl, halogen, -CF;, or methoxy;

R is halogen, alkoxy optionally substituted with ~CH(OH)-CH,-NR?®R*™, alkyl
optionally substituted with R*!, heterocyclyl optionally substituted with one alkyl
and optionally substituted with one R*®, dialkylamino, -C(O)(CH,),NRZ*R?,
heteroaryl, or —R3°°-R4°0; whereinnis 0, 1, 2, 3, or 4;

R is hydroxyl, methyl, halogen, -CF3, dialkylamino or methoxy;

5
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R?? is alkyl, -C(O)-CHs, -CH,-C(0)-CHs, -C(O)(CH2)uNR*®R?™, or
-CON-alkyl-NR*®R**; whereinn is 0, 1, 2, 3, or 4;
R? and R** are independently hydrogen, alkyl, or R®” and R** may be téken togéther ton

form a ring selected from the following:

R3 Ra>_ Rd
g NE \ o/ M\ /\ T\
N§- - 4 0=¢§ s Né-
On 7w O O O
Ra

wherein R?, R® and R? are independently hydrogen or alkyl;

R i alkyl; |

R*® is -NR*PR**, -SO,NR*®RYS, oxazolidinonyl wherein said‘oxazolidinonyl is |
optionally substituted with one or two R*"!, piperazinyl wherein said pipg:raiinyl is

optionally substituted with R**® or pyrrolidinonyl wherein said pyrrolidirionyl is
optionally substituted with one or two R*'; '
wherein R*! is methyl, -C(0)-CHj3, or —CH,-C(0O)-CH3;
" wherein R*® and R** are independently hydrogen, alkyl, or R*” and R4 may be taken

together to form a ring selected from the following:

o ' 0
RY o)
Sg\ //< O,
- - NE O TN ST N s\
\CN é, éN é, L/ ’g \\/N} o) l\/Né , and I\/N'g' .
wherein R?, R® and R are independently hydrogen or alkyl;

R*® and R are independently hydrogen, alkyl, or R4°§ and R**® may be taken together to

form a ring selected from the following:
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- Re ]
O O

[} Ra , >—/ ’ R4 L) \—/ b

Ra'
\CN-E; dN-g,— \\/ v O/Z( ¥ O%L/Né and SQN'é‘

wherein R?, R® and R? are 1ndependently hydrogen or alkyl; and
- Zis COH, COzalkyl, or CONR'R?; wherein R' is hydrogen or alkyl; and R* is hydrogen,
alkyl, cycloalkyl, or alkoxy.
Examples of the present invention include those compounds of Formula I or a form
thereof wherein one or more of the following limitations are present:

Wis N or CH;

A 1s absent;

Y is a ring selected from cycloalkyl, bicycloalkyl, phenyl, alkylaryl, cycloalkylaryl,

~ aryleycloalkyl, or heteroaryl provided that Y is not thiazole; |

R is hydrogen, hydroxyl, methyl, halogen, -CFs, or methoxy;

R*is halogen, Cyalkoxy optionally substituted with —CH(OH)-CH,-NR?*®R?*,
Cualkyl optionally substituted with R*", heterocyclyl optionally substituted with
one Cq.galkyl and optionally substituted with one R2°2, dialkylamino,
—C(O)(CHg)nNR203R2°4, heteroaryl, or —R30°-R400; whereinnis 0, 1, 2, 3, or 4;

R201 is hydroxyl, methyl, halogen, -CF;, dialkylamino or methoxy;

R** is alkyl, -C(O)-CHs, -CH,-C(0)-CHs, -C(O)(CHz),NR?’R?*,

' -C(O)N(CH,).NR*R*™; whereinnis 0, 1, 2, 3, or 4;

R and R™ are independently hydrogen, C.4alkyl, or R*® and R** may be taken

together to form a ring selected from the following:



WO 2007/033232 PCT/US2006/035619

wherein R", R® and R are independently hydrogen or alkyl;

R is C1.4yalkyl; and |

R0 js -NRAOR, -SOtzNR405 R, oxazolidinonyl wherein said oxazolidinonyl is
optionally substituted with one or two R*"", piperazinyl wherein said piperazinyl is
optionally substituted with R*2 op pyrrolidinonyl wherein said pyrrolidinonyl is |
optionally substituted with one or two R*"'; |

wherein R*"! is methyl, -C(0O)-CHs, or ~CH,-C(0)-CHs;

wherein R403‘ and R** are independently hydrogen, C1.4yalkyl, or R*” and R*** may be

taken together to form a ring selected from the following:

RA R . ; R .

: o Nt >\ R4 .

N. - C__| -g- -

2 N Ha>_/ - N>_/N§,and \Cwé :
Ra

wherein R?, R° and R? are independently hydrogen or alkyl;

R* and R* are independently hydrogen, C;4alkyl, or R** and R*% may be taken

together to form a ring selected from the following:

wherein R?, R® and R? are independently hydrogen or alkyl; and

Z is COyalkyl, or CONR'R?; wherein R! is hydrogen or Ca.galkyl; and R? is hydrogen,
Caalkyl, cycloalkyl, or Cq.4alkoxy.

In another embodiment of the invention one or more of the following limitations

are present:

Wis N;

A is absent;

Y is aring selected from cycloalkyl or arylcycloalkyl;
R js hydrogen;
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thvm)is RIO_RAC. 4ng
' Zis COsalkyl, or CONR'R%; wherein R! and R? are independently hydrogen, or C1.aalkyl
Examples of the present invention include those compbunds of Formula I or a form
thereof wherein one or more of the following limitations are present: |

Wis N;

A is absent;

Y is aring selected from cycloalkyl or arylcycloalkyl;

R i hydroxyl, methyl, halogen, -CFs, or methoxy;

R*™is piperazine optionally substituted Wfth one or two methyl substituents, piperidine
optiQnally substituted with one or two methyl substituents, morpholine or
R3P_R*0 wherein R*® is methyl or ethyl and R*% is piperazine optidnally
substituted with one 6r two methyl substituents; and |

Z is COjalkyl, or CONR'R? wherein R! is hydrogen or Cq1.4yalkyl; and R? is hydrogen,
Ca-aalkyl, or cycloalkyl.

Examples of the present invention include those compounds of Formula I or a form
thefeof wherein one or more of the following limitations are present:
‘ W.is N;

A is absent; &

Y is aring selected from cyclohexyl, cyclopentyl, bicyclo[2.2;1]heptyl, indanyl, phenyl or
1,2,3,4-tetrahydronaphthalenyl;

R'™ js hydrogen, hydroxyl, methyl, halogen, -CFs, or methoxy;

R js heterocyclyl (preferably tetrahydrofuranyl, pyrrolidinyl, piperidinyl, 4-methyl
piperazin-1-yl, piperazinyl, morpholinyl, or thiomorpholino), dialkylamino,
R3PRY or C;4alkyl wherein said Cqsalkyl is optionally substituted with one
or both substituents selected from hydroxyl and dialkylamino;

R¥ s Caalkyl;

R0 j5 -NR*PR*¥ _SO,NR*®R*® oxazolidinonyl wherein said oxazolidinony! is
optionally substituted with one or two R*, piperazinyl wherein said piperazinyl is

9
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optionally substituted with R*** or pyrrolidinonyl wherein said pynolldlnonyl is

optionally substituted with one or two R,

wherein R*! is methyl, -C(O)-CH3, or —CHg-C(O)-CH3; '

R403 R4

~ wherein and are independently hydrogen, C-4yalkyl, or R*® and R*™ may be

taken together to form a ring selected from the following:

R Ra>__\ R ‘
g N Y RA
Z:\Nlé_ Ha>_/ , HB—N>_/N'§' , and \CNg ;

wherein R?, R® and R? are independently hydrogen or alkyl;

R*5 and R**® are independently hydrogen, C(j.jalkyl, or R and R*% may be taken’

together to form a ring selected from the following:

Ra
R4 . g RY
o N+ R?
N_ C__| -
O 3w Ok
R? and

wherein R?, R® and R? are independently hydrogen or alkyl;
Zis COsalkyl, or CONR'R?; wherein R! is hydrogen or Cq.galkyl; and R? is hydrogen,
Caalkyl, cycloalkyl, or C4yalkoxy.
Examples of the present invention include those compounds of Formula I or a form
thereof wherein one or more of the following limitations are present:
Wis Nor CH;
A is absent or alkyl;

Y is a ring selected from indan-5-yl, phenyl, cyclohexyl, cyclopentyl, bicyclo[2.2. 1]heptyl
or adamantan-2-yl;
R'™ is hydrogen or hydroxyl;

R* is fluorine, alkoxy substituted with ~CH(OH)-CH,-N(CHs),, alkyl optionally
substituted with R*!, morpholinyl, piperazinyl optionally substituted with R*?,
3,5-dimethyl piperazinyl, piperidinyl, piperidinyl substituted with

10
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'C(O)-alkyl-N (CHs)z,. ~C(0)-alkyl-piperazinyl (optionally substituted on
piperazinyl with alkyl), dimethylamino, -C(O)N(CHz)s, heteroaryl, or -R*®-R*;

R¥ js hydroxyl or dimethylamino;

R*®is —CH3;

R js alkyl; and

R* is -N(CHj),, morpholinyl, -SO,NR*®R*, piperaziny! optionally substituted with R*
or oxazolidinonyl; |

R a‘hd R are independently hydrogen, alkyl, or R*® and R*%° may be taken together to
~ form the following ring: OCNE_ >and |
Zis COzalkyl, or CONRIRZ; wherein Rl is hydrogen or alkyl; and R?is hydrogen, alkyl, |
cycloalkyl, or alkoxy. | |
An example of the present invention inclﬁdes compounds of Formula I or a form |

 thereof wherein:

Wis Nor CH; |

A is absent;

Yisa ring‘selected from cycloalkyl, bicycloalkyl, phenyl, alkylaryl, cycloalkylaryl,
arylcycloalkyl, or heteroaryl provided that Y is not thiazole;

R101 is hydrogen, hydroxyl, methyl, halogen, -CF3, or methoxy;

R¥ s halogen, C(1.4alkoxy optionally substituted with —-CH(OH)-CH,-NR?®R?**,
Casalkyl optionally substituted with R, heterocyclyl optionally substituted with
one Cq.4alkyl and optionally substituted with one R**, dialkylamino,
-C(O)(CH,)NR*”R**, heteroaryl, or -R*®*-R*®; whereinnis 0, 1, 2, 3, or 4;

R™ s hydroxyl, methyl, halogen, -CF;, dialkylamino or methoxy;

R*?is alkyl, -C(0)-CHs, -CH,-C(0)-CHs, -C(O)(CH),NR*®R**
-C(O)N(CH,),.NR*®R**; whereinn s 0, 1, 2, 3, or 4;

R?°3 and R** are independently hydrogen, Cq.4alkyl, or R%3 and R?* may be taken

together to form a ring selected from the following:

11
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RY R R
CNE— C}QN% H“—N>_\ N and Ra\@m-g- .
’ Ra>_/ < } ’
wherein R%, R® and R* are independently hydrogen or alkyl;
R js Ca-galkyl; and |
R™ is -NR*R**, -S0,NR**R*", oxazolidinonyl wherein said oxazolidinonyl is
optionally substituted with one or two R*"", piperazinyl wherein said piperazinyl is

optionally substituted with R*% or pyrrolidinonyl wherein said pyrrolidinonyl is

optionally substituted with omne or two R*';

- wherein R*” is methyl, -C(0)-CHs, or -CH,-C(0)-CHj;

R404

wherein R*” and are 1ndependently hydrogen, C(M)alkyl or R4°3 and i may be

taken together to form a rmg selected from the following:

R? Ra>_ﬁ RY ’ :
(0] -§- >—\ R
>\3N'§" o TN Mg M

Ra
wherein R?, R® and R® are independently hydrogen or alkyl;

R* and R** are independently hydrogen, C(1.galkyl, or R*® and R*% may be taken

together to form a ring selected from the following:

wherein R?, R® and R® are independently hydro gen or alkyl; and
Z is CO,H. '

12
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An example of the present invention is a compound of Formula I selected from the

group consisting of:

O O O O O O
e Lot e
HN N N NSNS HN NN

N

() &

N OH 0
Cpd1l - Cpd 2 . Cpd3

J . ' ,| O OH
| o o7 0O o NWO

. P |

HNZSNPSN HNS NN © (’EL?
< Q) N

‘ N/%
. )

|

Cpd 4 Cpd 5 Cpd 6

==
%
=z
)\:/%
T=Z
\
)=z
é
=
/

I
pzd
pd
=2
I
p=d

-=Z 2Z2

Cpd 7 - Cpd3 Cpd 9
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O O O 0 O 0 J
-
L™y
HNZ SN HNJ\N’ no M HN)\N’ no
o) ‘ o) o) (%
g\OH OH OH
/N\ /N\ /N\
Cpd 10 Cpd 11 Cpd 12
0O O 0O O o)
NWNHZ NS I~ NH: NS NH,
HNZSNPSN HNAN? N HNZSNPSN

N (@)
|
Cpd 13 Cpd 14 Cpd 15
O O
N NH, 0O 0
A A
HN” NN NS0 S

Cpd 16 Cpd 17 Cpd 18

14



WO 2007/033232 PCT/US2006/035619

0 o0
>0 0 TG S G By
- A
HN” NP N )r\i, s J[i\/ Yo
© é CHNTNN HN“ NN
N AQ  Q
E ] OH F
N |
|
Cpd 19 Cpd 20 Cpd 21
] 0 0
N DA QS
NS 0 HNZ NN N“ONN

N N 0
Cpd 22 Cpd 23 Cpd 24
0 0 | 0O 0
NWNHQ NSy NH, NN NHe
HNZONPSN HN” NP HNSNSN
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O O J O 0
N X N’ N X
HN N N HNJ\N N HN’ N N
[N:J | HN~<
0
Cpd 28 Cpd 29 Cpd 30

Cpd 31 Cpd 32 Cpd 33

O O 0 0 0 0
NN v NSCYTNT NS v
e HN)\N N iy
0,S 0,5 0,8
A Lo Lo
Cpd 34 Cpd 35 Cpd 36

16



WO 2007/033232 PCT/US2006/035619

O 0 ‘ 0 0 0 OJ
N T NH, N\ N ) N\
HN N N HN N N HN N N

D N N

N\
Cpd 37 ' Cpd 38 Cpd 39
0O O 0 0
N NH NS N7 N NN
| 2 i) )|
HNZ SN HN)\N N ‘HN)\N N |
ﬁ) oy ® QJ
o~
S )
N N N
H H H
Cpd 40 Cpd 41 Cpd 42
0 O 0O O o JNo)
isa g N se s g e o'
? Ay M T

Cpd 43 Cpd 44 Cpd 45
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Cpd 46
O O
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Cpd 49
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Cpd 52
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0 0 0 O
N~ N\ J
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0O O 0 0 J
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0O O 0O O J
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N N
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Examples of the presént invention include those compounds of Formula I or a form

. thereof selected from, but not limited to, the following:

1 8-indan-5-yl-2-[4-(4-methyl-piperazin- 1 -yl)-phenylamino]-5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester, y

2 2-[4-(3-dimethylamino-2-hydroxy-propoxy)-phenylamino}-8-indan-5-yl-5-o0xo-
5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester,

3 8-indan-5-yl-2-(4-morpholin-4-yl-phenylamino)-5-oxo0-5,8- -dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester,

4 2-(4-dimethylamino-phenylamino)-8-indan-5-yl-5-oxo-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester,

5 2-(3-dimethylamino-phenylamino)-8-indan-5-y1-5-ox0-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester,

6 8-indan-5-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid,

7 8-indan-5-y1-2-[4-(4-methyl-piperazin-1-yl)-phenylaminoj-5-oxo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

8 8-indan-5-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-o0xo-5,8-dihydro-

pyrido[2,3-d]pyrimidine-6-carboxylic acid methylamide,
22
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10
11
12
13
14
15
16
17

18

19

20
21
22
23
24
25
26

27

28

‘8-indan-5-yl-2-[4-(4-methyl-piperazin-1 -yl)-phenylamino]-5-oxo-5,8-dihydro-
- pyrido[2,3-d]pyrimidine-6-carboxylic acid ethylamide,

2~ [4-(3-dimethylamino-2-hydroxy~propoxy)-phenylamino]-8-indan-S-yl-‘S-oxo-
5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

2-[4~(3-dimethylamino-2-hydroxy-propoxy)-phenylamino]-8-indan-5-yl-5-oxo-
5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid methylamide

2-[4-(3-dimethylamino-2—hydroxy—propoxy)-phenyiamino]—8-indan—5—yl-5-oxo-
5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethylamide,

2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-5 -0x0-8-phenyl-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

8-indan—5-yl-2-(4—morph01in-4-yl-ph¢ny1amino)-5-oxo-’5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid amide,

2—(4-dimethylamino-phenylamino)—8-indan—S-yl-S-oxo—"S,8-dihydro-py1‘ido[2,3-

-d]pyrimidine-6-carboxylic acid amide,

2—(3-dimethylamino-phenylamino)—8-indan-S—yl-S—oxo—S,8-dihydro-p}}ridor[2,3-

d]pyrimidine-6-carboxylic acid amide,

8-cyclohexyl-2- [4-(4-methy1—piperazin- 1-yD)-phenylamino]-5-oxo0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester,
8-cyclohexyl-2—(4—dimethylamino-phenylamino)-'5-oxo-5,8-dihyd'ro-pyrido[2,3—
d]pyrimidine-6-carboxylic acid ethyl ester, -
8-cyclopentyl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-0x0-5 ,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,
2—(3-hydroxymethyl—phenylamino)-8-indan—S-yl-S-oxo-‘S,8—dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid amide, :

: 2-(4—ﬂuoro-pheny1amino)—8-indan—5-yl-5-oxo-5,8—dihydro—pyrido[2,3;

d]pyrimidine-6-carboxylic acid ethyl ester, :
8—indan—5—yl-5-oxo—2—(4-pyrazol—1-yl-phenylamino)-'S,8-dihydro-pyrido[2,3—
d]pyrimidine-6-carboxylic acid amide,
8-indan-5-yl-2-[3-(4-methyl-piperazin-1-ylmethyl)-phenylamino]-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,
8-indan-5-y1—2-(3-morpholin-4—y1methy1—pheny1a1nino)-5-oxo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,
2—[2—hydroxy-4—(4-methy1—piperazin-1-yl)-phenylamino]-8-indan—5~y1—5-oxo-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,
1-indan-5-yl-7-[4-(4-methyl-piperazin-1-yl)-phenylamino]-4-oxo-1 ,4-dihydro-
[1,6]naphthyridine-3-carboxylic acid amide,
8-Indan-5-yl-2-[4-(2-morpholin-4-yl-ethyl)-phenylamino] -5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,
8-Indan-5-yl-2-[4-(2-morpholin-4-yl-ethyl)-phenylamino]-5-0xo-5 ,3-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,
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29
30
31

32
33

34
35
36
37
38
39
40

4
42
43
44
45
46
47

48

8-Indan-5 -yl -2-[4-(2-morpholin-4-yl-ethyl)-phenylamino]-5-oxo-5,8- dlhydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide,
(45)-8-Indan-5-yl-5-0x0-2-[4-(2-0x0-0oxazolidin-4-ylmethyl) phenylarmno] 5 8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide, ,
(45)-8-Indan-5-yl-5-0x0-2-[4-(2-0x0- oxazohdm-4—ylmethy1)-phenylammo]-5 8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,
(45)-8-Indan-5-yl-5-0x0-2-[4-(2-0x0-0xazolidin-4-ylmethyl)-phenylamino]-3,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide,
8-Indan-5-yl-2-[4-(2-isopropylsulfamoyl-ethyl)-phenylamino]-5-0x0-5,8- d1hyd10-
pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide, .
8-Indan-5-yl-2-[4-(2-isopropylsulfamoyl-ethyl)-phenylamino]-5-0xo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide, ‘
8-Indan-5-yl-2- {4-[2-(morpholine-4-sulfonyl)-ethyl]-phenylamino }-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,
8-Indan-5-yl-2-{4-[2-(morpholine-4-sulfonyl)-ethyl]-phenylamino }-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide, ‘
8-Indan-5-yl-2-[3-(4-methyl-piperazin-1-yl)-phenylamino]-5-ox0-5,8-dihydro- -
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide, ‘
8-Indan-5-yl-2-[3-(4-methyl-piperazin-1-yl)-phenylamino]-5-0xo0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,
8-Indan-5-yl-2-[3-(4-methyl-piperazin-1-yl)-phenylamino]-5-0x0-5,8- d1hydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide,
8-Indan-5-yl-5-0x0-2-(4-piperazin-1-yl-phenylamino)-5,8- d1hydro-pyr1do[2,3-.
d]pyrimidine-6-carboxylic acid amide,
8-Indan-5—yl—5-0xo-2—(4-p1perazm-1-yl-phenylémino)-S,87dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid methyl amide,
8-Indan-5-yl-5-0x0-2-(4-piperazin-1-yl-phenylamino)-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl amide,
2-[4-(3,5-Dimethyl-piperazin-1-yl)-phenylamino]-8-indan-5-yl-5-0xo0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide, ’
2-[4-(3,5-Dimethyl-piperazin-1-yl)-phenylamino]-8-indan-5-yl-5-0xo0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,
2-[4~(3,5-Dimethyl-piperazin-1-yl)-phenylamino]-8-indan-5-yl-5-0x0-3,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide,
8-Indan-5-yl-2-{4-[2-(4-methyl-piperazin-1-yl)-ethyl]-phenylamino }-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,
8-Indan-5-yl-2-{4-[2-(4-methyl-piperazin-1-yl)-ethyl]-phenylamino }-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,
8-Indan-5-yl-2-{4-[2-(4-methyl-piperazin-1-yl)-ethyl]-phenylamino }-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide,
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49 '8-Indan-5-yl-5-0x0-2~(4-piperidin-4-yl-phenylamino)-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid amide,

50 8-Indan-5-yl-5-0x0-2- (4—p1per1d1n-4-yl-phenylammo) -5, 8- ~-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid methyl amide, .

51 8-Indan-5-yl-5-0x0-2-(4-piperidin-4-yl-phenylamino)-5,8- d1hydro-pyr1do[2 3-
d]pyrimidine-6-carboxylic acid ethyl amide,

52 8-Indan-5-yl-5-0x0-2~(3-piperazin-1-yl-phenylamino)-5,8-dihydro-pyridof2,3-
d]pyrimidine-6-carboxylic acid amide,

53 8-Indan-5-yl-5-ox0-2-(3-piperazin-1-yl-phenylamino)-5,8- d1hydro-pyr1do[2 3-
d]pyrimidine-6-carboxylic acid methyl amide,

54 8-Indan-5-yl-5-0x0-2-(3-piperazin-1-yl-phenylamino)-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl amide,

55 2-[3-(3,5-Dimethyl-piperazin-1-yl)-phenylamino]-8-indan-5-yl-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

56 - 2-[3-(3,5-Dimethyl-piperazin-1-yl)-phenylamino]-8-indan-5-yl-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide, ,

57 8-Cyclohexyl-2-[4-(2-morpholin-4-yl-ethyl)-phenylamino]-5-oxo-3,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide, ‘

58 8-Cyclohexyl-2-[4-(2-morpholin-4-yl-ethyl)-phenylamino]-5-oxo-5,8-dihydro-

‘ pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,

59 8-Cyclohexyl-2-[4-(2-morpholin-4-yl-ethyl)-phenylamino]-5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide,

60 - 8-Cyclohexyl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

61 8-Cyclohexyl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-0x0-5,8-dihydro-

’ pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,

62 8-Cyclohexyl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-0x0-5,8-dihydro-

‘ pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide,

63 - 8-Cyclohexyl-2-[3-(4-methyl-piperazin-1-yl)-phenylamino]-5-0xo0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

64 8-Cyclohexyl-2-[3-(4-methyl-piperazin-1-yl)-phenylamino]-5-0x0-5,8-dihydro-
pyrido[2,3-d}pyrimidine-6-carboxylic acid methyl amide,

65 8-Cyclohexyl-2-[3-(4-methyl-piperazin-1-yl)-phenylamino]-5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide,

66 8-Cyclohexyl-2-[4-(2-isopropylsulfamoyl-ethyl)-phenylamino]-5-oxo-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

67 8-Cyclohexyl-2-{4-[2-(morpholine-4-sulfonyl)-ethyl]-phenylamino }-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

68 8-Cyclohexyl-2-{4-[1-(2-dimethylamino-acetyl)-piperidin-4-yl]-phenylamino } -5-
0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,
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69 8-Indan-5-yl-2-(4-morpholin-4-ylmethyl-phenylamino)-5-0xo-5,8-dihydro-

pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

70 2-{4-[1-(2-Dimethylamino-acetyl)-piperidin-4- yl]-phenylammo} 8- 1ndan—5 yl-5-
0x0-3,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

71 2-{3-[1-(2-Dimethylamino-acetyl)-piperidin-4-yl]-phenylamino }-8-indan-5-yl- 5-
0x0-5,8-dihydro-pyrido[2,3-d}pyrimidine-6-carboxylic acid amide,

72 8-Indan-5-yl-2-(4-{ 1-[2-(4-methyl-piperazin-1-yl)-acetyl]-piperidin-4-yl } -
phenylamino)-5-0x0-5 ,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid
amide,

.73 8-Indan-5-y1-2-(3-{ 1-[2-(4-methyl-piperazin-1-yl)- acetyl]-p1pe11d1n—4 yl}- ‘
phenylamino)-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine- 6-carboxyhc acid-
amide, .

74 8-Indan-5-yl-2-[4-(4-methyl-piperazin-1-ylmethyl)-phenylamino]-5-0x0-5,8-°
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

75 2-(4-Dimethylaminomethyl-phenylamino)-8-indan-5-yl-5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

76 2- (3-Dlmethylammomethyl-phenylam1no) 8-indan-5-y1-5-0x0-5, 8 -dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

77 2-(3-Dimethylaminomethyl-phenylamino)-8-indan-5-yl-5-0x0-5,8- d1hydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid methylamide,

78 2-(3-Dlmethylammomethyl—phenylammo)—8—1ndan-5—y1—5-oxo-‘5,8-dihyd1‘o-‘
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethylamide,

79 2-(3-Dimethylcarbamoyl-phenylamino)-8-indan-5-yl-5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

| 80 2-(3-Dimethylcarbamoyl-phenylamino)-8-indan-3-yl-5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid methylamide,

81 2-(3-Dimethylcarbamoyl-phenylamino)-8-indan-5-yl-5-0x0-5,8-dihydro-
pyrido[2,3-dJpyrimidine-6-carboxylic acid ethylamide,

82 8-Bicyclo[2.2.1Thept-2-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-oxo-
5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

83 8-Bicyclo[2.2.1Thept-2-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-oxo-
5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethylamide,

84 8-Indan-5-yl-2-[4-(4-methyl-piperazin-1-ylmethyl)-phenylamino]-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethylamide, and

85 8-Benzyl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-0x0-5,8- d1hydro- :
pyrido[2,3-d]pyrimidine-6-carboxylic acid methylamide.

The most preferred compounds are those having a c-fms ICsp < 25 nm.
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The invention also relates to methods of inhibiting protein tyrosine kinase activity
in a mammal by administration of a therapeutically effective amount of at least one

compound of Formula I. A preferred tyrosine kinase is c-fms.

The compounds of the present invention are further useful as markers for the c-fms
receptor. Compounds of formula (I) when used as markers are for example radio-labeled
by for example, substituting at least one hydrogen atom with a tritium atom. Other

labeling techniqués known in the arts can also be used.

An aspect of the use for a compound of Formula (I) includes use of an instant
compound as a marker, wherein the compound is labeled with a ligand such as a

radioligand (selected from deuterium, tritium and the likej.

- Compound Forms
The term “form” means, in reference to compounds of the present invention, such

may exist as, without limitation, a salt, stereoisomer, tautomer, crystalline, polymorph, |
amorphous, sdlvate, hydrate, ester, prodrug or metabolite form. The present invention

encompasses all such compound forms and mixtures thereof.

The term “isolated form” means, in reference to compounds of the present
invention, such may exist in an essentially pure state such as, without limitation, an
enantiomer, a racemic mixture, a geometric isomer (such as a cis or trans stereoisomer), a

* mixture of geometric isomers, and the like. The present invention encompasses all such

compound forms and mixtures thereof.

Certain compounds of Formula (I) may exist in various stereoisomeric or
tautomeric forms and mixtures thereof. The invention encompasses all such compounds,
including active compounds in the form of essentially pure enantiomers, racemic mixtures

and tautomers.

The compounds of the present invention may be present in the form of
pharmaceutically acceptable salts. For use in medicines, the “pharmaceutically acceptable
salts” of the compounds of this invention refer to non-toxic acidic/anionic or basic/cationic

salt forms.
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Suitable pharmaceutically acceptable salts of the compounds of this invention
include acid addition salts which may, for example, be formed by mixing a solution of the
compound according to the invention with a solution of a pharmaceutically acceptable acid
such as hydrochloric acid; sulphuric acid, fumaric acid, maleic acid, succinic acid, acetic

acid, benzoic acid, citric acid, tartaric acid, carbonic acid or phosphoric acid.

Furthermore when the compounds of the present invention carry an acidic moiety,
suitable pharmaceutically acceptable salts thereof may include alkali metal salts, €.g.
sodium or potassium salts; alkaline earth metal salts, e.g. calcium or magnesium 'salté; and
salts formed with suitable organic ligands, e.g. quaternary ammonium salts. Thus,
representative pharmaceutically acceptable salts include the following: acetate, .

-benzenesulfonate, benzoate, bicarbonate, bisulfate, bitartrate, borate, bromide, célcium,
camsylate (or camphosulphonate), carbonate, chloride, clavulanate, citrate, 4
dihydrochloride, edetate, fumarate, gluconate, glutamate, hydrabamine, hydrobromine,
hydrochloride, iodide, isothionate, lactate, malate, maleate, mandelate, mesylate, nitrate,
oleate, pamoate, palmitate, phosphate/diphosphate, salicylate, stearate, sulfate, succinate,

tartrate, tosylate.

The invention includes compounds of various isomers and mixtures thereof. The
. term “isomer” refers to compounds that have the same composition and molecular Weight
but differ in physical and/or chemical properties. Such substances have the same number
and kind of atoms but differ in structure. The structural difference may be in constitution

(geometric isomers) or in an ability to rotate the plane of polarized light (steréoisoniers).

The term “optical isomer” means isomers of identical constitution that differ only
in the spatial arrangement of their groups. Optical isomers rotate the plane of polarized
light in different directions. The term “optical activity” means the degree to which an

optical isomer rotates the plane of polarized light.

The term “racemate” or “racemic mixture” means an equimolar mixture of two
enantiomeric species, wherein each of the isolated species rotates the plane of polarized

light in the opposite direction such that the mixture is devoid of optical activity.

The term “enantiomer” means an isomer having a nonsuperimposable mirror

image. The term “diastereomer” means stereoisomers that are not enantiomers.
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The term “chiral” means a molecule which, in a given configuration, cannot be
superimposed on its mirror image. This is in contrast to achiral molecules which can be

superimposed on their mirror images.

The invention is considered to include the tautomeric forms of all compounds of
FormulaI. In addition, for chiral embodiments of the invention, the invention is
considered to include pure enantiomers, racemic mixtures, as well as mixtures of
enantiomers havirig 0.001% to 99.99% enantiomeric excess. In addition, some of the
compounds represented by Formula I may be prodrugs, i.e., derivatives of a drug that
possess superior delivery capabilities and therapeutic value as compared to the active drug.

Prodrugs are transformed into active drugs by in vivo enzymatic or chemical processes.

The two distinct mirror image versions of the chiral molecule are also known as
levo (left-handed), abbreviated L, or dextro (right handed), abbreviated D, depending on
_which way they rotate polarized light. The symbols “R” and “S” represent the

configuration of groups around a stereogenic carbon atom(s):

An example of an enantiomerically enriched form isolated from a racemic mixture
includes a dextrorotatory enantiomer, wherein the mixture is substantially free of the
levorotatory isomer. In this context, substantially free means the levorotatory isomer may,
in aTange, comprise less than 25% of the mixture, less than 10 %, less than 5 %, less than

2 % or less than 1 % of the mixture according to the formula:

(masslevorotatory)
(massdextrorotatory) + (masslevorotatory)

x100

% levorotatory =

Similarly, an example of an enantiomerically enriched form isolated from a racemic
mixture includes a levorotatory enantiomer, wherein the mixture is substantially free of the
dextrorotatory isomer. In this context, substantially free means the dextrorotatory isomer
may, in a range, comprise less than 25% of the mixture, less than 10 %, less than 5 %, less

than 2 % or less than 1 % of the mixture according to the formula:

(massdextrorotatory)
(massdextrorotatory) + (masslevorotatory)

%100

% dextrorotatory =

29



WO 2007/033232 PCT/US2006/035619

“Geometric isomer” means isomers that differ in the orientation of substituent |
atoms in relationship to a carbon-carbon double bond, to a cycloalkyl ring, or to a bridged
bicyclic system. Substituent atoms (other than hydrogen) on each side of a carbon-carboh
double bond may be in an E or Z configuration. In the “B” configuration, the substituents

~ are on opposite sides in relationship to the carbon- carbon double bond. In the “Z”
configuration, the substituents are oriented on the same side in relationship to the carbon-

carbon double bond.

Substituent atoms (other than hydrogen) attached to a ring system may be in a cis
or trans configuration. In the "cis" configuration, the substituents are on the same side in
relationship to the plane of the ring; in the "trans” configufation, the substituents are on
opposite sides in relationship to the plane of the ring. Compounds having a mixture of .

“cis” and “trans” species are designated “cis/trans”.

The isomeric descriptors (“R,” “S,” “E,” and “Z”) indicate atom configurations

relative to a core molecule and are intended to be used as defined in the literature.

Furthermore, compounds of the present invention may have at least one cfystalline,
polymorph or amorphous form. The plurality of such forms are included in the scope of
the invention. In addition, some of the compounds may form solvates with water (i.e.,

~ hydrates) or common organic solvents (e.g., organic esters such as ethanolate and the like).
The plurality of such solvates are also intended to be encompassed Within the scope of this

invention.

Chemical Nomenclature and Definitions ‘
Bond lines drawn into a ring system from a substituent variable indicate that the

substituent may be attached to any of the substitutable ring atoms.

As used herein, the following terms are intended to have the following meanings
(additional definitions are provided where needed throughout the Specification). The
definitions herein may specify that a chemical term has an indicated formula. The
particular formula provided is not intended to limit the scope of the invention, but is
provided as an illustration of the term. The scope of the per se definition of the term is
intended to include the plurality of variations expected to be included by one of ordinary
skill in the art.
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Definitions
The term “alkyl” refers to both linear and branched chain radicals of up to 8 carbon

atoms, unless otherwise indicated, and includes, but is not limited to, methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, hexyl, and isohexyl. The
term “Ce.yyalkyl” refers to an alkyl chain of length not less than x carbons and not more
than y carbons. For example, the term Cy; 4alkyl refers to both linear and branched chain

. radicals of up to 4.carbon atoms. Alkyl radicals or linking groups may be attached to a
core molecule via a terminal carbon atom or via a carbon atom within the chain. Similarly,
substituent variables may be attached to an alkyl linking éroup when allowed by available |

valences.
The term “amino” means an amine group of the formula: —NH,.

The term “alkylamino or dialkylamino” refers to an amino with one or two alkyl
- substituents, respectively, wherein the amino group is the point of attachment to the rest of

the molecule.

The term “aryl” refers to monocyclic or bicyclic aromatic ring systems containing
from 6 to 12 carbons in the ring. Alkyl substituents may optionally be present on the ring.
Examples include benzene, biphenyl, naphthalene (also referred toas naphthalenyl),
azulenyl, anthracenyl and the like. Aryl radicals may be attached to a core molecule and

further substituted on any atom when allowed by available valences.

The term “aromatic” refers to a cycloalkylic hydrocarbon ring system having an

unsaturated, conjugated n electron system.

The term “aralkyl” refers to a Cy.6 alkyl group containing an aryl substituent, in
which the point of attachment is the alkyl group. Examples include benzyl, phenylethyl or
2-naphthylmethyl. It is possible that both the alkyl and aryl portion may be substituted,

and in that case, it is intended that the alkyl group is closer to the core ring structure.

The term “alkylaryl” refers to a Cy.6 alkyl group containing an aryl substituent, in
which the point of attachment is the aryl group. It is possible that both the alkyl and aryl
portion may be substituted, and in that case, it is intended that the aryl group is closer to

the core ring structure.
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The term “alkoxy” refers to a saturated branched or straight chain monovalent
hydrocarbon alcohol radical de;rived by the removal of the hydrogen atom from the
hydroxide oxygen substituent on a parent alkane, as in the formula: -0-C,.galkyl. | ‘
Examples inciude methoxy, ethoxy, propoxy, isopropoxy and butoxy. The term “Ci.

. yalkoxy” refers to an alkoxy chain of length not less than x carbons and not more t;han y
carbons. For example, the term C(4)alkoxy refers to both linear and branched alkoxy
chain radicals of up to 4 carbon atoms. An alkoxy radical may be attached to a core

molecule and further substituted when allowed by available valences.

The term “arylcycloalkyl” refers to a Cs 1o fused bicyclic ring system comprising an
aryl group and a cycloalkyl group in which the point of attachment is the aryl group, as in a
benzofused Cs.1scycloalkyl ring system defined below. Examples include, but are not 4

limited to 1H—indenyl, indanyl, and 1,2,3,4-tetrahydronaphthalenyl and the like.

The term “cycloalkyl” refers to a saturated or partially unsaulfated ring composéd
of from 3 to 14 carbon atoms. Up to four alkyl substituents may optionally be present on
the ring. The term also includes a Csscycloalkyl, Cs.iocycloalkyl, Cs.scycloalkyl,

- Csgeycloalkyl, Cs.jaocycloalkyl, Cs.jocycloalkyl, Co.13cycloalkyl, Cs.14cycloalkyl or .
benzofused Cs.1scycloalkyl ring, system. Examples include 1,1-dimethyl cyclobutyl, 1,2,3-
trimethylcyclopentyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohexyl, |

' cyclohexenyl, cycloheptyl, cyclooctyl, 1H-indenyl, indanyl, 9H-fluorenyl, 1,2,3,4-
tetrahydro-naphthalenyl, acenaphthenyl, bicyclo[2.2.1]heptenyl and the like.
Cs.14cycloalkyl radicals may be attached to a core molecule and further substituted on any

atom when allowed by available valences.

The term “cycloalkylaryl” refers to a Cs.1 fused bicyclic ring system comprising an
aryl group and a cycloalkyl group in which the point of attachment is the cycloalkyl group,
as in a benzofused Cs.14cycloalkyl ring system defined above, such as 1H-indenyl, indanyl,
1,2,3 4-tetrahydro-naphthalenyl and the like. |

The term “bicycloalkyl” refers to a saturated or partially unsaturated fused ring pair
composed of from 8 to 10 carbon atoms. Up to four alkyl substituents may optionally be
present on the ring. Examples include adamantyl, bicyclo[2.2.1]heptenyl,
decahydronaphthalenyl and 1,2,3,4 tetrahydropentalenyl and the like.
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The term “hetero” used as a prefix for a ring system refers to the replacement of at
least one ring carbon atom with one or more heteroatoms independently selected from N,
S, or O. Examples include rings wherein 1, 2, 3 or 4 ring members are a nitrogen atom; or,
0, 1, 2 or 3 ring' members are nitrogen atoms and 1 member is.an oxygen or sulfur atom.,
When allowed by available valences, up to two adjacent ring members may be
heteroatoms; wherein one heteroatom is nitrogen and the other is one heteroatom selected
from N, S or O.

The term “heterocyclyl” refers to a nonaromatic (i.e. saturated or partially
unsaturated) ring composed of from 3 to 7 carbon atorﬁs and at least one heteroatom
selected from N, O or S. Alkyl substituents and/or carbonyl substituents may optionally be
present on the ring. Examples include tetrahydrofuranyl, dihydropyranyl, piperidinyl, 2,5-
dimethypiperidinyl, morpholinyl, piperazinyl, thiomorpholinyl, 2H-pyrrole, pyrrolidinyl,
pyrrolinyl, pyrazolidinyl, pyrazolinyl, oxazolidinyl, imidazolidinyl, imidazolinyl (also

referred to as 4,5-dihydro-1H-imidazolyl), 1,3-dioxblanyl, tetrazolinyl, tetrazolidinyl, 1,4-
dioxanyl, 1,4-dithianyl, azetidinyl, azepanyl, hexahydro-1,4-diazepinyl, hexahydro-1,4-
oxazepanyl, tetrahydro-thienyl, tetrahydro-pyranyl, tetrahydro-pyridazinyl, 1,3-

- benzodioxolyl (also referred to as‘benzo[1,3]dioxoly1), 2,3-dihydro-1,4-benzodioxinyl
(also referred to as 2,3-dihydro-benzo[1,4]dioxinyl) and the like. Heterocyclyl radicals
may be attached to a core molecule and further substituted on any atom when allowed by

available valences.

The term “heteroaryl” refers to 5- to 7-membered mono- or 8- to 10-membered
bicyclic aromatic ring systems, any ring of which may consist of from one to four
heteroatoms selected from N, O, S, S(O) or SO, {x}here the nitrogen and sulfur atoms can
exist in any allowed oxidation state. Examples include benzoimidazolyl, benzothiazolyl,
benzothienyl, benzoxazolyl, furanyl, imidazolyl, isothiazolyl, isoxazolyl, oxazolyl,
pyrazinyl, pyrazolyl, pyridinyl, pyrimidinyl, pyrrolyl, quinolinyl, thiazolyl, thienyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, indolizinyl, indolyl, azaindolyl, isoindolyl,
benzofuranyl, indazolyl, azaindazolyl, benzoisoxazolyl, benzothiadiazolyl, benzotriazolyl,
purinyl, 4H-quinolizinyl, quinolinyl, isoquinolinyl, cinnolinyl, phthalzinyl, quinazolinyl,

quinoxalinyl, 1,8-naphthyridinyl, pteridinyl and the like. Heteroaryl radicals may be
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attached to a core molecule and further substituted on any atom when allowed by available

valences..

The term “heteroatom” refers to a nitro gen atom, an oxygen atom or a sulfur atom

wherein the nitrogen and sulfur atoms can exist in any allowed oxidation states.

The term “sulfonyl” refers to the group —S(O)2R, where R, is hydrogen, alkyl,
cycloalkyl, haloalkyl, aryl, aralkyl, heteroaryl and heterocyclyl.

The term “halogen” or “halo” means the group fluoro, chloro, bromo or iodo.

The term “substituted,” refers to a core molecule on which one or more hydrogén
atoms have been replaced with one or more functional radical moieties. The number that is
allowed by available valences limits the amount of substituents. Substitution is niot limifed

to the core molecule, but may also occur on a substituent radical, whereby the substituent

radical becomes a linking group.

Therapeutic Uses
The compounds of Formula I represent novel potent inhibitors of protein tyrosine

kinases, such as c-fms, and may be useful in the prevention and treatment of disorders

resulting from actions of these kinases.

The invention also provides methods of inhibiting a protein tyrosine kinase
comprising contacting the prdtein tyrosine kinase with an effective inhibitory amount of at
least one of the compounds of Formula I. A preferred tyrosine kinase is c-fms. In one
embodiment of inhibiting a protein tyrosine kinase, at least one of the compounds of

Formula I is combined with a known tyrosine kinase inhibitor.

In various embodiments of the invention, the protein tyrosine kinases inhibited by
the compounds of Formula I are located in cells, in a mammal or in vitro. In the case of
mammals, which includes humans, a therapeutically effective amount of a
pharmaceutically acceptable form of at least one of the compounds of Formula I is

administered.

The invention further provides methods of treating cancer in mammals, including
humans, by administration of a therapeutically effective amount of a pharmaceutically

acceptable composition of least one compound of Formula L. Exeinplary cancers include,
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but are not limited to, ovarian cancer, uterine cancer, breast cancer, colon cancer, stomach
cancer, hairy cell leukemia and non-small lung carcinoma. In one embodiment of the
invention, an effective amount of at least one compound of Formula I is administered in

combination with an effective amount of a chemotherapeutic agent.

The invention also provides methods of treating cardiovascular and inflammatory
diseases in mammals, including humans, by administration of a therapeutically effective
amount of a pharmaceutically acceptable form of at least one of the compounds of Formula
I. Examples of diseases that may be effectively treated include atherosclerosis, cardiac
hypertrophy, glomerulonephritis, rheumatoid arthritis, psoriasis, diabetes, tumor related

angiogenesis, restenosis, schizophrenia and Alzheimer’s dementia.

When employed as protein'tirqsine kinase inhibitors, the compounds of the
invention may be administered in an effective amount within the dosage range of about 0.5
‘ 'Ivng to about 10 g, preferably between about 0.5 mg to about 5 g, in single or divided daily
doses. A preferred dosage is 5 mg/kg, delivered orally. The dosage administered will be
affecfed by factors such as the route of administration, the health, weight and age of the
recipient, the frequency of the treatment and the presence of concurrent and unrelated

treatments.

The compounds of Formula I may be formulated into pharmaceutical compositions
comprising any known pharmaceutically acceptable carriers. Exemplary carriers include,
but are not limited to, any suitable solvents, dispersion media, coatings, antibacterial and
antifungal agents and isotonic agents. Exemplary excipients that may also be components

of the formulation include fillers, binders, disintegrating agents and lubricants.

The pharmaceutically-acceptable salts of the compounds of Formula I include the
conventional non-toxic salts or the quaternary ammonium salts which are formed from
inorganic or organic acids or bases. Examples of such acid addition salts include acetate,
adipate, benzoate, benzenesulfonate, citrate, camphorate, dodecylsuifate, hydrochloride,
hydrobromide, lactate, maleate, methanesulfonate, nitrate, oxalate, pivalate, propionate,
succinate, sulfate and tartrate. Base salts include ammonium salts, alkali metal salts such
as sodium and potassium salts, alkaline earth metal salts such as calcium and magnesium

salts, salts with organic bases such as dicyclohexylamine salts and salts with amino acids
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such as arginine. Also, the basic nitrogen-containing groups may be quaternized with, for

example, alkyl halides.

The pharmaceutical compositions of the invention may be administered by any
means that accomplish their intended purpose. Examples include administration by
parenteral, subcutaneous, intravenous, intramuscular, intraperitoneal, transdermal, buccal
or ocular routes. Alternatively or concurrently, administraﬁon may be by the oral route.
Suitable forrhulations for parenteral administration include aqueous solutions of the active
compounds in water-soluble form, for example, water-soluble salts, acidic solutions,
alkaline solutions, dextrose-water solutions, isotonic carbohydrate solutions énd o

cyclodextrin inclusion complexes.

A representative compound of Formula (I) or a form thereof for use in the -
therapeutic methods and pharmaceutical compositions, medicines or medicaments

described herein includes a compound selected from the group consisting of:

7 8-indan-5-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-oxo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide, “

8 8-indan-5-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-ox0-5,8-dihydro-
pyrido{2,3-d]pyrimidine-6-carboxylic acid methylamide,

9 8-indan-5-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethylamide,

10 2-[4-(3-dimethylamiho-2-hydroxy-propoxy)-phenylamino]-8—indan-5-y1—5-oxo-
5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

11 2-[4-(3-dimethylamino-2-hydroxy-propoxy)-phenylamino]-8-indan-5-yl-5-oxo-
5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid methylamide

12 2—[4-(3-dimethylamino-Z-hydroxy-propoxy)-phenylami'no] -8-indan-5-yl-5-0xo0-
5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethylamide,

14 8-indan-5-yl-2-(4-morpholin-4-yl-phenylamino)-5-oxo- 5 8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid amide,

15 2-(4-dlmethylamlno—phenylammo)-8-1ndan—5—y1—5-oxo—5,8-dihyd‘ro—pyrido[2,3-
d]pyrimidine-6-carboxylic acid amide,

16 2-(3-dimethylamino-phenylamino)-8-indan-5-yl-5-o0x0-3,8- d1hydro—pyr1do[2 3-
d]pyrimidine-6-carboxylic acid amide,

19 8-cyclopentyl-2-[4-(4-methyl-piperazin-1- yl)—phenylamino]—5-oxo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

23 8-indan-5-yl-2-[3-(4-methyl-piperazin-1-ylmethyl)-phenylamino}-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,
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24 '8-indan-5-yl-2-(3-morpholin-4-ylmethyl-phenylamino)-5-oxo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide, ,
25 2-[2-hydroxy-4-(4-methyl-piperazin-1-yl)-phenylamino]-8-indan-5-yl-5-0xo-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,
26 1-indan-5-yl-7-[4-(4-methyl-piperazin-1-yl)-phenylamino]-4-oxo-1,4-dihydro-
[1,6]naphthyridine-3-carboxylic acid amide,
27 8-Indan-5-yl-2-[4-(2-morpholin-4-yl-ethyl)-phenylamino]-5-0x0-5,8-dihydro-
_pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,
28 8-Indan-5-yl-2-[4-(2-morpholin-4-yl-etliyl)-phenylamino}-5-oxo- 5 8- dlhydro-
pyrido[2,3- d]pyr1m1d1ne—6 -carboxylic acid methyl amide,
29 8-Indan-5-yl-2- [4—(2—morphohn—4—yl—ethyl)-phenylammo] -5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide,
30 (4.5)-8-Indan-5-yl-5-0x0-2-[4-(2-0x0-0xazolidin-4-ylmethyl)-phenylamino]-5, 8-
‘ dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,
31 (45)-8-Indan-5 -yl—5-oxo-2—[4-(2-oxo—oxazolldm-4-ylmethyl)—phenylamino]-5,8—
\ dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,
32 (45)-8-Indan-5-yl-5-0x0-2-[4-(2-0x0-0xazolidin-4-ylmethyl)-phenylamino]-5,8-
‘ dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide,
33 8-Indan-5-yl-2-[4-(2-isopropylsulfamoyl-ethyl)-phenylamino]-5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,
35  8-Indan-5-yl-2-{4-[2-(morpholine-4-sulfonyl)-ethyl]-phenylamino }-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,
37 8-Indan-5-yl-2-[3~(4-methyl-piperazin-1-yl)-phenylamino]-5-ox0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,
38 . 8-Indan-5-yl-2-[3-(4-methyl-piperazin-1-yl)-phenylamino]-5-o0x0-5,8-dihydro-
» pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,
39 8-Indan-5-yl-2-[3-(4-methyl-piperazin-1-yl)-phenylamino]-5-ox0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide,
40 - 8-Indan-5-yl-5-oxo-2-(4-piperazin-1-yl-phenylamino)-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid amide,
41 8-Indan—5-yl—5~oxo-2—(4-p1perazm—1~y1-pheny1am1no)-5,8-d1hydro-pyr1do[2,3-
d]pyrimidine-6-carboxylic acid methyl amide,
42 8-Indan-5-yl-5-o0x0-2-(4-piperazin-1-yl-phenylamino)-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl amide,
43 2-[4-(3,5-Dimethyl-piperazin-1-yl)-phenylamino}-8-indan-5-yl-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,
44 2-[4-(3,5-Dimethyl-piperazin-1-yl)-phenylamino)-8-indan-5-yl-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,
45 2-[4-(3,5-Dimethyl-piperazin-1-yl)-phenylamino]-8-indan-5-yl-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide,
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8-Indan-5-yl-2-{4-[2-(4-methyl-piperazin-1-yl)-ethyl]-phenylamino }-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-¢arboxyli,c acid amide,
8-Indan-5-yl-2-{4-[2-(4-methyl-piperazin-1-yl)-ethyl]-phenylamino }-5-0xo0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,
8-Indan-5-yl-2-{4-[2-(4-methyl-piperazin-1-yl)-ethyl]-phenylamino }-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide,
8-Indan-5-yl-5-0x0-2-(4-piperidin-4-yl-phenylamino)-5,8-dihydro-pyrido{2,3-
d]pyrimidine-6-carboxylic acid amide,
8-Indan-5-yl-5-0x0-2-(4-piperidin-4-yl-phenylamino)-5,8-dihydro-pyrido[2, 3-
d]pyrimidine-6-carboxylic acid methyl amide, :
8-Indan-5-yl-5-oxo0-2~(4-piperidin-4-yl-phenylamino)-5,8- d1hydr0-pyr1do[2 3-
d]pyrimidine-6-carboxylic acid ethyl amide,
8-Indan-5-yl-5-0x0-2-(3-piperazin-1-yl-phenylamino)-5,8-dihydro-pyrido[2,3-
d]pyrimidine 6-carboxylic acid amide,

8- Indan—S-yl 5-0x0-2-(3-piperazin- 1-yl-phenylamino)- 5 8- d1hydr0-pyr1do[2 3-
d]pyrimidine-6-carboxylic acid methyl amide, ‘
8-Indan-5-yl-5-0x0-2-(3-piperazin-1-yl-phenylamino)-5,8- d1hydro-pyr1do[2 3-
d]pyrimidine-6-carboxylic acid ethyl amide, '
2-[3-(3,5-Dimethyl-piperazin-1-yl)-phenylamino]-8-indan-5-yl-5-oxo-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,
2-[3-(3,5-Dimethyl-piperazin-1-yl)-phenylamino]-8-indan-5-yl-5-ox0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,
8-Cyclohexyl-2-[4-(2-morpholin-4-yl- ethyl)-phenylamino]-S-bxo—5,8-dihydro-'
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

8-Cyclohexyl-2-[4-(4-methyl-piperazin-1- -y1)-phenylamino]-5-0xo-5,8- dlhydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

8-Cyclohexyl-2-[3-(4-methyl-piperazin-1-yl)-phenylamino]-5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

8-Cyclohexyl-2-[3 —(4-methy1—piperazin-l-yl)-phenylamino]-5-6xo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,

8-Indan-5-yl-2-(4-morpholin-4-ylmethyl-phenylamino)-5-0x0-3,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

8-Indan-5-yl-2-[4-(4-methyl-piperazin-1-ylmethyl)-phenylamino]-5-oxo-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

2-(4-Dimethylaminomethyl-phenylamino)-8-indan-5-yl-5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

2-(3-Dimethylaminomethyl-phenylamino)-8-indan-5-yl-5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

2~(3-Dimethylcarbamoyl-phenylamino)-8-indan-5-yl-5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,
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80 2-(3-Dimethylcarbamoyl—phenylamino)-8-indan-5-y1-5-ox0—5,8-dihydro—
pyrido[2,3-d]pyrimidine-6-carboxylic acid methylamide,

82 8-Bicyclo[2.2.1]hept-2-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-oxo-
5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide, and

84 8-Indan-5-yl-2-[4-(4-methyl-piperazin-1-ylmethyl)-phenylamino]-5-o0xo-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethylamide.

General Synthetic Methods
The compounds of Formula I can be prepared by methods known to those who are
skilled in the art. The following reaction schemes are only meant to represent examples of

the invention and are in no way meant to limit the invention.

The following general reaction schemes display various methods of reaching the
compounds of Formula I. It is recognized by those skilled in the art that some compounds
of Formula I may be further derivatized to provide additional embodiments of the

invention. Representative further derivitizations appear in schemes I, II, and V.

A typical preparation of compounds of the present invention is shown in Scheme I,

wherein Ph is phenyl, which may be optionally further substituted with R,

An amine was reacted with ethyl 3-chloropropionate at elevated temperature at the
presence of an indrganic base and a catalytic amount of tetrabutylammonium bromide to

afford the aminopropionate ester 1-1.

- The amine was reacted with ethyl 4-chloro-2-methylthio-5-pyrimidinecarboxylate
to produce the corresponding 4-substituted aminopyrimidine 1-2. Cyclization of this

 diester under Dieckmann conditions afforded the bicyclic compound 1-3.

Subsequent halogenation with bromine followed by dehydrohalogenation gave the
unsaturated 1-4 (Eur J Med Chem 9 (2000) pp 585-590). The methylthio group was
oxidized to the sulfone 1-5, which was subsequently replaced with an amine by

nucleophilic substitution.

The resulting carboxylic ester 1-6 was converted to the carboxylic acid 1-7 via
basic hydrolysis. Decarboxylation to give 1-8 occured when the carboxylic acid was heated
in DMSO in the presence of sodium cyanide (Tet Lett 35 (1994) pp 8303-8306).

39



WO 2007/033232 PCT/US2006/035619

The carboxylic acid 1-7 was reacted with an amine under normal coupling .
conditions to form the corresponding amide 1-9. The amide 1-9 could also be prepared

directly from the ester 1-6 when the amine R;-NH; was ammonia, or an alkylaminel

Scheme 1
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The synthesis was further extended to include the preparation of 5,8-dihydro-
pyrido[2,3-d]pyrimidines with a carbonitrile functional group at the Cg position. The

method of preparation was identical with that used for preparing the esters (Scheme I)
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except that suitably 3-substituted aminopropionitriles 2-1 were used in the first step
(Scheme II). |

Hydrolysis of 2-5 under basic conditions provided the corrésponding primary

amide 2-6, wherein Ph is phenyl, which may be optionally further substituted with R,

Scheme IT
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HN ‘
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g h ~ A
90°C \Rzoo Y : Ph\Rzoo Y

When 6-amide was the desired product, the intermediate 3-1 was converted to the
primary amide 3-2 using liquid ammonia in a pressure bottle (Scheme III). Subsequent
oxidation to methyl sulfone and nuclear substitution by an amine provided the desired 6-

amide analogs 3-3, wherein Ph is phenyl which may be optionally further substituted with
RIOL
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Scheme ITI
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Compounds of formula (I) wherein W is CH were prepé‘rcd by métﬁods shown in
Scheme IV, wherein Ph is phenyl, which may be optionally further substituted with R101_
4,6-Dihydroxy-nicotinic acid ethyl ester 4-1 was obtained via two steps from diethyl 1,3;
acetonedicarboxylate. Treatment of 4-1 with POCl; gave 4,6—dichloi‘o-nicotinic aci& ethyl
ester 4-2. The following nucleophilic substitution and Dieckmann cyclization feactions
were similar to the methods outlined in Scheme I. The intermediate 4-5 was treated with an
amine in N-methyl pyrrolidinone (NMP) under microwave conditions to afford the ester 4-

6, which was subsequently converted to the amide 4-7.

Scheme IV
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Where R* is heterocyclyl, alkoxy or dialkylamino, anilines of the form R?®-
phenyl-NH, were prepared using SNAr reactions as shown in Scheme V (A) followed by
hydrogenation converting the nitro group to the amino group. The phenyl portion of the

'compounds depicted in Scheme V may be optionally substituted with R'%,

Where R* js alkyl, anilines of the form R4°0-alky1—phenyl-NH2 were prepared
using SN reactions as shown in Scheme V (B) followed by hydrogenation converting the
nitro group to the amino group.

| Where R? is —C(O)(CHz)nNR2°3R204, preparation of the aniline Rzoo-phenyl-NHé
may be accomplished using SN, reactions as shown in Scheme V (C) followe'd’ by
hydrogenation converting the nitro group to the amino group. It is recognized by those
skilled in the art that where n=0, the desired product may be obtained from nitrobenzoic

acid, nitrobenzoyl chloride and other starting materials.

Alternatively, anilines where R*® is piperidinyl substituted with —C{O)-alkyl-
NR2°3R204, may be obtained according to Scheme V (D and E).

Ketones of formula 5-1 can be converted to a vinyl triflate of formula 5-2 by
treatment with a non-nucleophilic base such as LDA and then trapping of the resulting
enolate with a triflating reagent such as trifluoromethanesulfonic anhydride or preferably

N-phenyltrifluoromethanesulfonimide.

Suzuki coupling of boronic acids or boronate esters of formula 5-3 (prepared by

palladium catalyzed borylation, see for example J. Org. Chem., 60: 7508 (1995)) to vinyl
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triflates of formula 5-2 provided compounds of formula 5-4 (see, for example, Synthesis,
993 (1991)). Reduction of the olefin with hydrogen over palladium on carbon gave the
aniline 5-5. N-Boc protected anilines of formula 5-6 can be converted to amides of- ,
formula 5-7 through normal amide formation reactions (Scheme V, E). Anilines of formula
5-8 were obtained upon acidic deprotection of the Boc group. It is recognized by those
skilled in the art that the same procedure described for Scheme V (E) can also be used to
generate ureas wherein the R* piperidine is substituted with ~C{O)N-alkyl-NR*®R2*,

When R ig alkyl, anilines of the form R4°7R408NSOZ-alkyl-phenyl-NHz were -
prepared as described in Scheme V (F). Thioacetate of formula 5-9 was obtained from
nucleophilic replacement of bromide with potassium thioacetate. Hydrolysis followed by
treatment with thionyl chloride afforded sulfonyl chloride of formula 5-10, which was -
subsequently converted to sulfonamides of formula 5-11 when tréated with various amines.

The final nitro reduction provided the anilines of formula 5-12.

Scheme V
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Example 1

8-Indan-5-yl-2- [4-(4-methyl-piperazin-1-yl)-phenylamino]-
5-0x0-3,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic
acid ethyl ester (Cpd 1)

\I\/)\, NN R CO.Et

A. 3-(Indan-5-ylamino)-propionic acid ethyl ester

Tetrabutylammonium bromide (200 mg) was added to a mixture of 5-aminoindan
(5 g, 37.6 mmol), ethyl 3-chloropropionate (4.7 mL, 37.6 mmol) and potassium carbonate
(5.2 g, 37.6 mmol). The mixture was stirred at 100 °C for 16 hours. After cooling to room
temperature (rt), the mixture was extracted into ethyl acetate (EtOAc), washed with water,
brine and then dried with sodium sulfate (Na,SQ4). Removal of the solvent and
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chromatography on silica, eluting with EtOAc/hexanes (1:20-1:10, v/v), gave 6.2 g (71%)
of the title compound. 'H NMR (300MHz, CDCl3) 6 (ppm): 7.03 (d, J = 7.6Hz, 1H), 6.55
(s, 1H), 6.43 (d, J ="7.6Hz, 1H), 4.15 (q, 2H), 3.86 (br, 1H), 3.43 (t, 2H), 2.82 (m, 4H),
2.60 (t, 2H), 2.06 (m, 2H), 1.27 (t, 3H).

- B. 4-[(2-Ethoxycarbonyl-ethyl)-indan-5-yl-amino]-2-methylsulfanyl-pyrimidine-5-

carboxylic acid ethyl ester-

To a solution of 3-(iﬁdan—S-ylamino)-propionic acid ethyl ester (5 g, 21.4 mmol)
and ethyl 4-chloro-2-methylthio-5-pyrimidinecarboxylate (5 g, 21.4 mmol) in 40 mL of n-
butanol was added triethylamine (3 mL, 21.4 mmol). The solution was stirred at rt for 2
days. The solvent was removed under vacuum. The residue was extracted int(')AEttOAc,
washed with water, brine and then dried with Na;SO4. Removal of the solvent and”
chromatography on silica, eluting with EtOAc/hexanes (1: 10—1:6; il/v), gave 8.2 g(90%) of
the titled compound as a white solid. '"H NMR (300MHz, CDCl3) 8 (ppm): 8.22 (s, 1H),
7.16 (d, J =7.6Hz, 1H), 6.95 (s, 1H), 6.87 (d, J = 7.6Hz, 1H), 4.35 (t, 2H), 4.06 Q, IZH),
3.55 (g, 2H), 2.82 (m, 4H), 2.69 (t, 2H), 2.58 (s, 3H), 2.06(m, 2H), 1.20 (t, 3H), 1.02 {t,
3H). '
C. 8-Indan-5-yl-2-methylsulfanyl-5-0xo-5,6,7,8-tetrahydro-pyrido[2,3-d]pyrimidine-
6-carboxylic acid ethyl ester

To sodium (25 wt% dispersion in paraffin wax, 1.6 g, 16.9 mmol) was added z-
butanol (30 mL) under stirring and N,. After 10 minutes, a solution of 4-[(2-
ethoxycarbonyl-ethyl)-indan-5-yl-amino]-2-methylsulfanyl-pyrimidine-5-carboxylic acid
ethyl ester (6.6 g, 15.4 mmol) in 40 mL of toluene was added to the sodium #-butoxide
solution. The mixture was then heated ét 90°C for 30 minutes. The solution was cooled
and poured into crushed ice. The solution was adjusted to pH 7 using HCI solution. The
precipitates were extracted into EtOAc twice. The solvent was evaporated under vacuum
and the product (bright yellow solid, 4 g, 62%) was recrystallized from isopropanol. 'H
NMR (300MHz, CDCl3) indicated that the presence of both enol and keto forms in a 4:1

ratio.
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D. 8-Indan-5-yl-2—methylsulfanyl-5-oxo-S,8-aihydro-pyrido[2,3-d]pyrimidine—6-
carboxylic acid ethyl ester | ‘

To a solution of 8-indan-5-yl-2-methylsulfanyl-5-0x0-5,6,7,8-tetrahydro-
pyrido[2,3-d]pyrimidine—6-carboxylic acid ethyl ester (0.32 g, 0.84 mmol) in 5 mL of
methylene chloride (CH2Cl,) was added bromine (43 pL, 0.84 mmol) slowly under N,
The solution was stirred at room temperature for 2 hours (or to completion). The solvent
was removed under vacuum without heating. The residue was redissolved in 2 mL of
CHCly, and was added triethylamine (234 pL, 1.68 mmol) in 1 mL of CH,Cl,. The
solution was stirred at rt for 4 hours. The progress of the reaction was monitored by LC-
MS. AThe solvent was evaporated and the residue was applied onto a silica gel column. The
product was eluted with EtOAc/hexanes (1:5-1:2.5, v/v) and obtained as a white solid
(0.30 g, 94%). 'H NMR (300MHz, CDCI3) ) (ppm)f 9.42 (s, 1H), 8.59 (s; 1H),7.37(d,J=
7.8Hz, 1H), 7.24 (s, 1H), 7.16 (d, J = 7.8Hz, 1H), 4.40 (g, 2H), 3.00 (m, 4H), 2.35 (s, 3H),
2.10(m, 2H), 1.40 (t, 3H). "

E..  8-Indan-5-yl-2-methanesulfonyl-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-
carboxylic acid ethyl ester

To a solution of 8-indan-5-yl-2-methylsulfanyl-5-o0x0-5,8-dihydro-pyrido{2,3-
d]pyrimidine-6-carboxylic acid ethyl ester (0.3 g, 0.79 mmol) in 5 mL of CH,Cl,, was
added 3-chloroperoxybenzoic acid (m-CPBA, 69.5%, 431 mg, 1.73 mmol) portionwise.
The solution was stirred at room temperature for 3 hours. An aqueous solution of 10%
sodium thiosulfate was added to quench the reaction. After 30 minutes saturated sodium
bicarbonate solution was added, and the aqueous solution was extracted by CH,Cl,. The
combined CH,Cl, solution was washed with brine and dried over Na;SO,. Removal of the
solvent and chromatography on silica, eluting with EtOAc/hexanes (1:3-1:1.6, v/v) gave
0.22 g (67%) of the title compound as an off-white solid. 'H NMR (300MHz, CDCls) 6
(ppm): 9.75 (s, 1H), 8.70 (s, 1H), 7.39 (d, J = 7.8Hz, 1H), 7.24 (s, 1H), 7.16 (d, J = 7.8Hz,
1H), 4.38 (q, 2H), 3.19 (s, 3H), 3.00 (m, 4H), 2.10(m, 2H), 1.40 (t, 3H).
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F.  4-(4-Methyl-piperazin-1-yl)-phenylamine
. Potassium carbonate (1.9 g, 14.2 mmol) was added to a mixture of 1-fluoro-4-
nitrobenzene (1 g, 7.1 mmol) and 1-methyl-piperazine (0.94 mL, 8.5‘ mmol) in methyl
sulfoxide (DMSO, 5 mL); The mixture was stirred at 80 °C for 3 hours. After cooling
- down, the residue was extracted into EtOAc. The organic layer was washed with water,
brine and then dried with Na;SO4. Removal of the solvent in vacuo yielded an orange
solid. The solid was dissolved in 25 mL of methanol and palladium on carbon (10% Pd/C,
© 50 mg) was added slowly. The system was sealed and blanketed with hydrogen. The - |
mixture was stirred at rt for 16 hours under hydrogen. The catalyst was filtered through a
celite pad and the solvent was evaporated to leave a dark purple solid (1.3 g, 80%). 'H
NMR (300MHz, CD3OD) S (ppm): 6.90(m, 2H), 6.81 (m, 2H) 3.38 (m, 4H), 3.26 (m,
4H), 2.93 (s, 3H). | o
G. 8-Indan-5-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-0x0-5,8- d1hydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (Cpd 1)

The mixture of 8-Indan-5-yl-2-methanesulfonyl-5-0x0-5,8-dihydro-pyrido{2,3-
d]pyrimidine-6-carboxylic acid ethyl ester (11.2 mg,‘0.027 mmol) and '4-:(4-methyl-
piperazin-1-yl)-phenylamine (5.2 mg, 0.027 mmol) in 1 mL of isopropanol was heated to

- 90 °C for 1 hour. The solvent was evaporated and the residue was re-dissolved in a
mixture of methanol and CH,Cl, (1:1, v/v) and applied onto a prep-TLC plate (2000
micro). The plate was developed in NH4OH/MeOH/CHCl, (1:9:90, v/v). 8-Indan-5-y1-2-
[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-ox0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-
carboxylic acid ethyl ester (Cpd 1) was obtained as a yellow solid (8.6 Iﬁg; 61%). 'H NMR
(300MHz, CDCls) & (ppm): 9.38 (s, 1H), 8.52 (s, 1H), 7.44 (m, 2H), 7.28 (s, 1H), 7.19 (m,
3H), 6.66 (m, 2H), 4.40 (q, 2H), 3.00-3.18 (m, 8H), 2.60 (m, 4H), 2.35 (s, 3H), 2.22 (m,
2H), 1.40 (t, 3H). Mass Spectrum (LCMS, ESI pos.) Calcd. For C3pHz,NgO3: 525.25 (M +
H), Found: 525 4.

48



WO 2007/033232 PCT/US2006/035619

Example 2

2-[4-(3-Dimethylamino-2-hydroxy-propoxy)-
phenylamino]-8-indan-5-yl-5-o0xo0-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester (Cpd 2)

N (o]
HOJ\/O N COzEL.
g
N7SNIN
H

A. 2-(4-Nitro-phenoxymethyl)-oxirane
" Potassium carbonate (1.3 g, 9.6 mmol) was added to a mixture of 4-nitrophenol
(1.11 g, 8 mmol) and éﬁibromohydrin,(1.37 mL, 16 fnmol) The mixture was stirred at 100 -
- °C for 18 hours. After cooling down, the residue was extracted into EtOAc. The organic
'layer was washed with water, brine and then dried With Na>SO4. Removal of the solvent in
vacuo gave an orange residue, which was purified chromatographically on silica eluting
with EtOAc/ hexanes (1:10, v/v). The product was obtained as a yellow solid (0.8 g, 51%).
'H NMR (300MHz, CDCls) & (ppm): 8.21 (m, 2H), 6.98 (m, 2H), 4.37 (dd, J = 2.8Hz,
11.1Hz, 1H), 4.00 (dd, J = 5.9Hz, 11.1Hz, 1H), 3.90 (m, 1H), 2.93 (t, / = 4.8Hz, 1H), 2.77
(dd, J = 2.8Hz, 4.8Hz, 1H).
B.  1-(4-Amino-phenoxy)-3-dimethylamino-propan-2-ol
To a solution of 2-(4-nitro-phenoxymethyl)-oxirane (0.2 g, 1 mmol) in 2 mL of
ethanol was added a solution of dimethylamine (2 M in methanol, 2.5 mL). The solution
was stirred at 80 °C for 2 hours in a capped vial. The solvent was removed in vacuo.
Hydrogenation of the residue using the procedure described in Example 1 {(f) gave the title
compound as a brown solid. "H NMR (300MHz, CDs;OD) & (ppm): 6.76 {m, 2H), 6.71 (m,
2H), 4.20 (m, 1H), 3.88 (d, 2H), 3.04 (m, 2H), 2.71 (s, 6H).
C. 2-[4-(3—dimethylamino-2—hydroxy-propoxy)—phenylamino]—8-indan—5-y1—5-pxo-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester
Using the procedure outlined in Example 1(g) the title compound was prepared

from 1-(4-amino-phenoxy)-3-dimethylamino-propan-2-ol (18 mg, 0.083 mmol) and &-
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indan-5-yl-2-methanesulfonyl-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic
acid ethyl ester (from Example 1(e) above, 34 mg, 0.083 mmol). 3.1 mg of 2-[4-(3- -
dimethylamino-2-hydroxy-propoxy)-phenylamino]-8-indan-5-yl-5-oxo-5,8-dihydro- |
pyrido[2,3-d]pyrimidine-6-cafboxylic acid ethyl ester was obtained as a yellow solid. 'H
NMR (300MHz, CDCls) & (ppm): 9.38 (s, 1H), 8.52 (s, 1H), 7.50 (br, 1H), 7.40 (d, 2H),
7.28 (m, 3H), 7.19 (d, 1H), 6.66 (br, 2H), 4.40 (q, 2H), 4.05 (m, 1H), 3.90 (d, 2H), 3.10 (m,
4H), 2.52 (dd, 1H), 2.33 (m, 7H), 2.22 (m, 2H), 1.40 (t, 3H). Mass Spectrum (LCMS, ESI
pos.) Calced. For C30H33N505: 544.25 (M + H), Found: 544 4.

Example 3

8-Indan-5-yl-2-(4-morpholin-4-yl-phenylamino)-5-0x0-5, 8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl
‘ ester (Cpd 3) ‘

' @W{%

Using the procedure Quflined in Example i( g) the title compound was prepared
from 4-morpholin-4-yl—phénylamine (6.5 mg, 0.036 mmol) and 8-indan-5-yl1-2-

' methanesulfonyl-5-oxo0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester
(from Example 1(e) above, 15 mg, 0.036 mmol). 11.9 mg of 8-indan-5-yl-2-(4-morpholin-
4-yl-phenylamino)-5-oxo-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl

. ester was obtained as a yellow solid. "H NMR (400MHz, CDCl3) & (ppm): 9.38 (br, 1H),
8.53 (s, 1H), 7.69 (br, 1H), 7.43 (d, 1H), 7.23 (m, 4H), 6.64 (br, 2H), 4.36 (q, 2H), 3.87 (m,
4H), 3.04 (m, 8H), 2.22 (m, 2H), 1.39 (t, 3H). Mass Spectrum (LCMS, ESI pos.) Calcd.
For CaoH20N504: 512.24 (M + H), Found: 512.4.
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Example 4

2-(4-Dimethylamino-phenylamino)-8-indan-5-yl-5-oxo-
5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid
ethyl ester (Cpd 4)

| 0
2eB o0 i
|
N)\N’;N

Using the procedure outlined in Example 1(g) the title compound was prepared
from 4-dimethy1aminoaniline (5 uL, 0.036 mmol) and 8-indan-5-yl-2-methanesulfonyl-5-
0x0-5,8- d1hydro-pyr1do[2 3 -d]pyrimidine-6-carboxylic acid ethyl ester (from Example 1(e)
above 15 mg, 0.036 mmol). 7.9 mg of 2-(4-dimethylamino-phenylamino)-8-indan-5-yl-5-
0X0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester was obtained as a

“yellow solid. "H NMR (400MHz, CDCls) 6 (ppm): 9.31 (br, 1H), 8.53 (s, 1H), 7.82 (d,
1H), 7.61 (br, 1H), 7.41 (d, 1H), 7.29 (s, 1H), 7.17 (d, 1H), 6.76 (d, 1H), 6.46 (br, 2H),
- 4.39 (q, 2H), 3.03 (m, 4H), 2.89 (s, 6H), 2.22 (m, 2H), 1.37 (t, 3H). Mass Spectrum
(LCMS, ESI pos.) Caled. For C27H27N503: 470.21 (M + H), Found: 470.4.

Example 5

2-(3-Dimethylamino-phenylamino)-8-indan-5-yl-5-oxo-
5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid
ethyl ester (Cpd 5)

o)
N%CO@
|
\N’©‘N"\N/ N
B *N

Using the procedure outlined in Example 1(g) the title compound was prepared
from 3-dimethylaminoaniline dihydrochloride (7.6 mg, 0.036 mmol) and 8-indan-5-yl-2-
methanesulfonyl-5-0xo0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester
(from Example 1(e) above, 15 mg, 0.036 mmol) at the presence of triethylamine {11 pL,
0.072 mmol). 6.6 mg of 2-(3-dimethylamino-phenylamino)-8-indan-5-yl-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine—6—carboxylic acid ethyl ester was obtained as a yellow .
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solid. "H NMR (300MHz, CDCl;3) & (ppm): 9.41 (br, 1H), 8.53 (s, 1H), 7.47 (br, 1H), 7.40
(d, 1H), 7.29 (s, 1H), 7.18 (d, 1H), 6.90 (m, 2H), 6.50 (m, 2H), 4.39 (q, 2H), 3.00 (m, 4H),
2.80 (s, 6H), 2.21 (m, 2H), 1.37 (t, 3H). Mass Spectrum (LCMS, ESI pos.) Calcd. For
C27Hx7N503: 470.21 (M + H), Found: 470.4.

Example 6

8-Indan-5-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-
5-0x0-35,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic
acid (Cpd 6)

) O\, N/Yo’j/COOH
QA %' |
Hydrolysis of 8-indan-5-yl-2- [4-(4-methy1—piperazin-1-yl)—phénylamino]-S-oxo-
5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester Cpd 1 (Example 1(g),
50 mg) in a mixture of tetrahydrofuran (THF) and 1 N sodium hydroxide solution at an
elevated temperature gave 8-indan-5-yl-2-[4—(4-methy1~piperazin—1-yl)-pheny1amin0]-5-
0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid Cpd 6, which was purified
using preparative HPLC, resulting in a formic acid salt form (28 mg, yellow solid). 'H
NMR (300MHz, CDCls) & (ppm): 9.38 (s, 1H), 8.80 (s, 1H), 8.35 (br, 1H), 7.83 (br, 1H),
7.42 (m, 2H), 7.20 (m, 4H), 6.65 (br, 2H), 3.20 (m, 4H), 3.03 (m, 4H) 2.88(m, 4H),

2. 60(m 4H), 2.50 (s, 3H), 2.20 (m, 2H). Mass Spectrum (LCMS, ESI pos.) Calcd. For
CasHosN6O3: 497.22 M+ H), Found: 497.5.

Example 7

8-Indan-35-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-
5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic
acid amide (Cpd 7)

~ /\ 0O o
K/N\ONJ\}\WNHE
8
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To a solution of 8-indan-5-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-oxo-
5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester Cpd 1 (Example 1(g),
10 mg) in 1 mL of methanol was bubbled ammonia at =78 °C for 5 minutes in a pressure
bottle (10 mL). The bottle was capped and warmed up to room temperature and stirred for
16 hours. The solvent was evaporated to leave 8-Indan-5-yl-2-[4-(4-methyl-piperazin-1-
yD-phenylamino]-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide
Cpd 7 as a yellow solid (8.1 mg). '"H NMR (400MHz, DMSO-ds) & (ppm): 10.24 (s, 1H),
9.17 (s, 1H), 9.03 (s, 1H), 8.52 (s, 1H), 7.62 (d, 1H), 7.44 (m, 2H), 7.33 (d, 1H), 7.27 (m,
2H), 6.57 (m, 2H), 3.00 (m, 4H), 2.93 (m, 4H), 2.42 (m, 4H), 2.20 (s, 3H), 2.13 (m, 2H).
Masé Spectrum (LCMS, ESI pos.) Calcd. For CagHzoN7O,: 496.24 (M + H), Found: 496.4.

Example 8

8-Indan-5-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-
5-0x0-3,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic
acid methylamide (Cpd 8)

N 0 o
QNQ”JW\??%)LQ

To a solution of 8-indan-5-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-oxo-
5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester Cpd 1{Example 1(g), 5
mg) in 1 mL of methanol was added 1 mL of methylamine (40 wt.% in water). The
solution was stirred at 70 °C for 30 minutes. The solvent was evaporated and the product
was purified by preparative HPLC. 1.7 mg of 8-indan-5-yl-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-5-o0xo0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid methylamide
Cpd 8 was obtained as yellow solid. 'H NMR (400MHz, CDCl3) 8 (ppmy): 9.65 (s, 1H),
9.36 (s, 1H), 8.84 (s, 1H), 7.42 (d, 1H), 7.23 (m, 3H), 7.17 (d, 1H), 6.67 (br, 2H), 3.14 (m,
4H), 3.02 (m, 7H), 2.59 (m, 4H), 2.37 (s, 3H), 2.22 (m, 2H). Mass Spectrum (LCMS, ESI
pos.) Calcd. For CyoH31N70,: 510.25 (M + H), Found: 510.2.
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Example 9

8-Indan-5-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-
5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic
acid ethylamide (Cpd 9)

Q) @Eﬁgg}ip

To a solution of 8-indan-5-yl-2-[4-(4-methy1-piperazin-1-yl)—phenylamino]'-S-oxo- |
5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester Cpd 1 (Example 1(g), 5
mg) in 1 mL of methanol was added 1 mL of ethylamine (2 M in methanol). The soluﬁon
was stirred at 70 °C for 30 minutes. The solvent was evaporated and the product was
purified by preparative HPLC as the formic acid salt (1 mg, yellow sohd) 'HNMR
(400MHz, CDCl5) & (ppm): 9.71 (m, lH), 9.35 (s, 1H), 8.83 (s, 1H), 8.24 (br, 1H), 7.69
(br, 1H), 7.42 (d, 1H), 7.27 (m, 3H), 7.17 (d, 1H), 6.67 (br, 2H), 3.50 (m, 2H), 3. 25 (m,
4H), 3.03 (m, 4H), 2.92 (m, 4H), 2.55 (s, 3H), 2.22 (m, 2H), 1.27 (t, 3H). Mass Spectrum
(LCMS, ESI pos.) Calcd. For C30H33N70,: 524.27 (M + H), Found: 524.3.

Example 10

2-[4-(3-Dimethylamino-2-hydroxy-propoxy)-
phenylamino]-8-indan-5-yl-5-0x0-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid amide (Cpd 10)

I
N

- o]
O AL
N™ °N” °N

Using the procedure outlined in Example 7 the title compound was prepared from
2-[4-(3-dimethylamino-2-hydroxy-propoxy)-phenylamino}-8-indan-5-yl-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (from Example 2(c), 5 mg).
4.3 mg of 2-[4~(3-dimethylamino-2-hydroxy-propoxy)-phenylamino]-8-indan-5-yl-5-o0xo-
5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide was obtained as a yellow
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solid. "H NMR (400MHz, DMSO-d) 8 (ppm): 10.32 (br, 1H), 9.20 (s, 1H), 9.02 {br, 1H),
8.52 (s, 1H), 7.63 (d, 1H), 7.45 (m, 2H), 7.32 (m, 3H), 6.59 (br, 2H), 4.89 (br, 1H), 3.88
(m, 2H), 3.75 (m, 1H), 3.00 (m, 4H), 2.37 (m, 2H), 2.23 (s, 6H), 2.14 (m, 2H). Mass
Spectrum (LCMS, ESI pos.) Calcd. For CasH30NeO4: 515.23 (M + H), Found: 515.3.

Example 11

2-[4-(3-Dimethylamino-2-hydroxy-propoxy)-
phenylamino]-8-indan-5-yl-5-oxo-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid methylamide (Cpd 11)

|
/NJ\/ o ©O
(o) 7~
N N
LOa g fseg
N7 NP

To a solution of 2-[4-(3-dimethylamino-2-hydroxy-propoxy)-phenylamino]-8-
indan-5-yl-5-0x0-53,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (from
Example 2(c), 8 mg). in 1 mL of methanol was added 1 mL of methylamine (40 wt.% in

‘ water). The solution was stirred at 70 °C for 30 minutes. The solvent was evaporated to
yield a yellow solid (6.6 mg). TH NMR (400MHz, CDCl3) 8 (ppm): 9.64 (m, 1H), 9.35 (s,
1H), 8.82 (s, 1H), 7.39 (m, 2H), 7.27 (m, 1H), 7.15 (m, 2H), 6.66 (br, 2H), 4.06 (m, 1H),
3.93 (m, 2H), 3.02 (m, 5H), 2.89 (m, 4H), 2.56 (dd, 1H), 2.35 (m, 7H), 2.22 (m, 2H). Mass
Spectfum (LCMS, ESI pos.) Calcd. For CaoH32NgO4: 529.25 (M + H), Found: 529.2.

Example 12

2-[4-(3-Dimethylamino-2-hydroxy-propoxy)-
phenylamino]-8-indan-5-yl-5-oxo0-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethylamide (Cpd 12)

|
/NJ\/ O (o]
Q0
HO I |
@mJ\N/ Jw
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To a solution of 2- [4-(3-dimethylamino—2—hydroxy-propoxy)-phenyiamino] -8-
indan—S-yl-S-oxo-S,8-dihydro-pyrid6[2,3~d]pyrimidine—6-carboxylic acid ethyl ester (from
Example 2(c), 8 mg). in 1 mL of methanol was added 1 mL of ethylamine 2Min
methanol). The solution was stirred at 70 °C for 30 minufes. The solvent was evéporated

. and 2-[4-(3-dimethylamino-2-hydroxy-propoxy)-phenylamino]-8-indan-5-yl-5-oxo-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethylamide was purified by preparative
HPLC as the trifluoroacetic acid salt (2.7 mg, brown solid). 'H NMR (400MHz, CD3OD) 0
(ppm): 10.07 (br, 1H), 9.27 (s, 1H), 8.69 (s, 1H), 7.46 (m, 1H), 7.34 (m, 4H), 7.26 (m, 1H),
6.64 (br, 2H), 4.34 (m, 1H), 3.94 (m, 2H), 3.46 (m, 2H), 3.00 (m, 12H), 2.23 {m, 2H), 1.25
(t, 3H). Mass Spectrum (LCMS, ESI pos.) Calcd. For C3oH34NgO4: 543.26 (M + H), |
Found: 543.2. ‘

Example 13

2- [4—(4-Méthyl-piperazin- 1-yl)-phenylamino]-5-0x0-8-
phenyl-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic
acid amide (Cpd 13)

Y A R
K/NOgi%?*NHZ :

A. 4-[(2-Cyano—ethyl)—phenyl—amino]-2—methylsulfanyl-pyrimidine-S—carboxylic acid
ethyl ester.

The title compound was prepared from ethyl 4-chloro-2-methylthio-5-
pyrimidinecarboxylate (3.7 g, 15.8 mmol) and 3-phenylamino-propionitrile (2.3 g, 15.8
mmol) according to the procedure outlined in Example 1 (B). The product was purified
chromatographically (silica, EtOAc/ hexanes 1:20-1:2, v/v). A white solid was obtained
(3.5 g, 65%). "H NMR (300MHz, CDCl;) & (ppm): 8.32 (s, 1H), 7.34(m,‘2H), 7.20 (m,
1H), 7.13 (m, 2H), 4.32 (t, J = 7.1Hz, 2H), 3.56 (q, J = 7.1Hz, 2H), 2.75 (t, J = 7.1Hz, 2H),
2.55 (s, 3H), 1.00 (t, J = 7.2Hz, 3H).
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B. 2-Methylsulfanyl-5-oxo0-8-phenyl-5,6,7,8-tetrahydro-pyrido[2,3-d]pyrimidine-6-
carbonitrile. ' .

The title compound was prepared from 4—[(2-cyano-éthyl)-phenyl—amino] -2-
methylsulfanyl-pyrimidine-5-carboxylic acid ethyl ester (0.78 g, 2.27 mmol) according to
the procedure outlined in Example 1 (C). The product was purified chromatographically
(silica, EtOAc/ hexanes 1:1-1:0, v/v). A yellow solid was obtained (0.39 g, 58%). 'H NMR
(300MHz, CDCl3) indicated that the presence of both enol and keto forms in a 1:1 ratio.
C. 2-Methylsulfanyl-5-oxo-8-phenyl-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-
carbonitrile

The title compound was prepared from 2-methy1sﬁ1fanyl-5-oxo-8-phenyl-5,6,7,8-
tetrahydro-pyrido[2,3-d]pyrimidine-6-carbonitrile (O'.83 g, 2.8 mmol) according to the
procedure outlined in Example 1 (D). The product was purified chromatographically

-(silica, EtOAc/ hexanes (1:5-1:2.5, v/v) and obtained as a white solid (0.73 g, 89%). 'H
NMR (300MHz, CDCl3) & (ppm): 9.42 (s, 1H), 8.59 (s, 1H), 7.37 (m, 2H), 7.24 (m, 1H),
7.14 (m, 2H), 2.37 (s, 3H).

D. 2-Methanesulfonyl-5-oxo-8-phenyl-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-
caibonitrile |

The title compound was prepared from 2-methylsulfanyl-5-0xo-8-phenyl-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carbonitrile (0.73 g, 2.5 mmol) according to the
procedure outlined in Example 1 (E). The product was obtained as an off-white solid (0.77
g, 95%). '"H NMR (300MHz, CDCl3) & (ppm): 9.51 (s, 1H), 8.62 (s, 1H), 7.38 (m, 2H),
7.24 (m, 1H), 7.14 (m, 2H), 3.20 (s, 3H).

E. 2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-5-oxo-8-phenyl-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carbonitrile

Using the procedure outlined in Example 1(G) the title compound was prepared
from 4-(4-methyl-piperazin-1-yl)-phenylamine (32 mg, 0.16 mmol) and 2-
methanesulfonyl-5-0xo-8-phenyl-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carbonitrile
(Example 13 (D) above, 50 mg, 0.15 mmol). The product was obtained as a yellow solid
(17.1 mg). '"H NMR (300MHz, CDCl3) 6 (ppm): 9.34 (s, 1H), 8.55 (br, 1H), 7.61 (m, 3H),
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741 (d, 2H), 7.24 (m, 2H), 6.55 (d, 2H), 3.00 (m, 4H), 2.55 (m, 4H), 2.35 (s, 3H). Mass
Spectrum (LCMS, ESI pos.) Calcd. For CysH,3N70: 438.20 (M + H), Found: 438.5.

F. 2-[4-(4-Methyl-piperazin-1-yl)-phenylamino}-5-0xo-8-phenyl-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide

To a solution of 2-[47(4—Methyl-piperazin-1-yl)-ph‘enylamino]-“5-oxo-8-phenyl-‘5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carbonitrile (Example 13 F, 9 mg) in 1 mL of #-butanol
was added potassium hydroxide (ground, 5 mg). The mixture was stirred at 85 °C for 1
hour. After cooling to 1t, water was added and the precipitates were extracted 1nto EtOAc
The organic layer was washed with brine and dried over Na,SO,. The solvent was
evaporated under vacuum to leave 2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-oxo-8-
phenyl-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide as a yellow solid
(7.2 mg, 79%). '"H NMR (300MHz, CDCls) & (ppm):’10.64 {br, 1H), 10.30 (s, 1H), 9.17 (s,
1H), 7.71 (m, 3H), 7.53 (br; iH) 7.43 (m, 2H), 6.94 (br, 2H), 6.35 (br, 2H), 5.06 (br, 1H),
3.12 (m, 4H), 2.59 (m, 4H), 2.37 (s, 3H). Mass Spectrum (LCMS, ESI pos ) Calced. For
CysHasN7O,: 456.51 (M + H), Found: 456.6.

Example 14

8-Indan-5-yl-2-(4-morpholin-4-yl-phenylamino)-5-o0xo-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide
(Cpd 14)

0 o)
(N N/YTCONHZ
I | |
4 mJ\N/ N

Using the procedure outlined in Example 7, the title compound was prepared from
8-indan-5-yl-2-(4-morpholin-4-yl-phenylamino)-5-oxo-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester (from Example 3 above, 9 mg, 0.017 mmol). 8-
Indan-5-yl-2-(4-morpholin-4-yl-phenylamino)-5-oxo0-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid amide was obtained as a yellow solid (8.6 mg, 100%). 'H
NMR (400MHz, CD,Cl,/CD30D (20:1 v/v)) 8 (ppm): 9.22 (br, 1H), 8.68 (br, 1H), 7.35
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(br, 1H), 7.10-7.26 (m, 4H), 6.57 (br, 2H), 3.75 (m, 4H), 2.96 (m, 8H), 2.11 (m, 2H). Mass
Spectrum (LCMS, ESI pos.) Calcd. For C27Hy¢NgO3:.483.21 (M + H), Found: 483.2.

Example 15

2-(4-Dimethylamino-phenylamino)-8-indan-5-yl-5-oxo-
5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid
amide (Cpd 15)

I O
_N NN CONH,
AL
N N N :

Using the procedure outlined in Example 7, the title compound was prepared from
2~(4-dimethylamino-phenylamino)-8-indan-5-yl-5-0x0-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester (from Example 4 above, 4.9 mg, 0.010 mmol).

2~(4-Dimethylamino-phenylamino)-8-indan-5-yl-5-0xo0-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid amide was obtained as a yellow solid (3.8 mg, 83%). 'H
NMR (400MHz, CD,Cl,/CD30D (20:1 v/v)) & (ppm): 9.19 (br, 1H), 8.68 (s, 1H), 7.66 (d,
J=92Hz, 1H),7.35(d, J=7.9 Hz, 1H), 7.22 (s, 1H), 7.11 (d, J = 7.9 Hz, 1H), 6.68 {d, J
= 9.2 Hz, 1H), 6.38 (br, 1H), 2.94 (m, 4H), 2.79 (s, 6H), 1.96 (m, 2H). Mass Spectrum
(LCMS, ESI pos.) Calcd. For C2sH24N6O2: 4441.20 (M + H), Found: 441.2.

Example 16

2-(3-Dimethylamino-phenylamino)-8-indan-5-yl-5-o0xo-
5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid
amide (Cpd 16)

o
AN/YE/CONHZ
]
\NQN*N/ N
T

Using the procedure outlined in Example 7 the title compound was prepared from
2~(3-dimethylamino-phenylamino)-8-indan-5-yl-5-0x0-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester (from Example 5 above, 3.3 mg, 0.007 mmol).
27(3-Dimethylamino-phenylamino)-8-indan-5-yl-5-oxo-5,8-dihydro-pyrido[2,3-

59



WO 2007/033232 PCT/US2006/035619

d]pyrinﬁdine—6-carboiylic acid amide was obtained as a yellow solid (2.7 mg, 88%). 'H
NMR (400MHz, CD,Cl,/CD;0D (20:1 v/v)) & (ppm): 9.26 (s, 1H), 8.68 (s, 1H), 7.33(d,J
=7.5Hz, 1H), 7.22 (s, 1H), 7.18 (d, J = 7.5 Hz, 1H), 6.84 (br, 1H), 6.80 (d, J = 7.7 Hz,
1H), 6.54 (br, 1H), 6.36 (d, J = 7.7 Hz, 1H), 2.96 (m, 4H>, 2.71 (s, 6H), 2.10 (m, 2H). Mass
Spectrum (LCMS, ESI pos.) Calcd. For CpsH4NgO2: 441.20 (M + H), Found: 441.2.

Example 17

8-Cyclohexyl-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-5-ox0-5,8-dihydro-pyrido[2,3-d]pyrimidine-
6-carboxylic acid ethyl ester (Cpd 17)

~
N()"@ )’i\ OI CO.Et
N”°N" "N :
H © '
A. 3-Cyclohexylamino-propionic acid ethyl ester
Cyclohexylamine (0.86 g, 8.7 mmol) and 3-chloro-propionic acid ethyl ester (1.18
g, 8.67 mmol) were combined neat and K,COs (1.2 g, 8.7 mmol) and a catalytic amount of
tetrabutylammonium iodide (ca. 5 mg) was added. The mixture was heated at 80 °C
. overnight. The resulting mixture was then partitioned between water and DCM. The |
organic layer was dried (MgSO,) and concentrated to afford 1.25 g (72%) of the title
compound. 'H-NMR (400 MHz, CDCls) § ppm 4.14 (g, 2H, J = 7.2Hz), 2.90 (t,2H, J =
6.6Hz), 2.50 (t, 2H, J = 6.6Hz), 1.86-1.89 (m, 2H), 1.70- 1.75 (m, 2H), 1.58-1.62 (m, 2H), |
1.25 (t, 1H, J = 7.2Hz). |
B. 4-[Cyclohexyl-(2-ethoxycarboﬂyl—ethyl)-amino]-2~methylsu1fanyl-pyrimidine-S-
carboxylic acid ethyl ester
3-Cyclohexylamino-propionic acid ethyl ester (1.0 g, 5.0 mmol) and 4-chloro-2-
methylsulfanyl-pyrimidine-5-carboxylic acid ethyl ester (1.17 g, 5.02 mmol) were
combined in DCM (15 mL) and diisopropylethylamine (0.81 g, 6.3 mmol) was added.
After 16 h, the solution was partitioned between water and DCM and the organic layer was
dried (MgSO4) and concentrated. Chromatography (0-20 % EtOAc/ hexanes gradient)
provided 1.63 g (84%) of the title compound. 'H-NMR (400 MHz, CDCl3) 6 ppm 8.39 (s,
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1H) 5.30 (s, 1H), 4.30 (q, 2H, J=7.1Hz), 4.14 (q, 1H, J=7.1Hz), 3.76-3.80 (m, 2H), 2.65-
2.69 (m, 2H), 2.49 (s, 3H), 1.81-1.84 (m, 2H), 1.34-1.40 (m, 7TH), 1.12-1.27 (m, 7H).

C. 8-Cyclohexyl-2-methylsulfanyl-5-ox0-5,6,7,8-tetrahydro-pyrido[2,3-d]pyrimidine-
6-carboxylic acid ethyl ester
Sodium (25 wt % dispersion in paraffin wax, 0.10g, 3.8 mmol) was added to #-

butanol (1.8 mL) at rt. After 10 minutes, a solution of 4-[cyclohexyl-(2-ethoxycarbonyl-
ethyl)—amino] -Z-methylsulfanyl-pyrimidine-S-carboxylic acid ethyl ester (1.0 g, 2.5 mmol)
in 10 mL of toluene was added to the sodium #-butoxide solution and the résulting mixtuie
was heated at 90 °C for 30 minutes. The reaction mixture was then cooled and the solution
was adjusted to pH 7 using a 1N HCI solution. ’Ihe solution was then extracted with
EtOAc 2 X 20 mL) and the organic layer was dried (MgSO4) and concentrated to provide
0.55 g, (42%) of the title compound. "H NMR indicated the presence of both enol and keto.
forms ina1:1.75 ratio."H-NMR (400 MHz, CDCl3) d ppm 8.63 (s, 1H), 8.18 (s, 1H), 4.76-
4.82 (m), 4.58-4.68 (m), 4.16-4.36 (m), 3.91-3.96 (m), 3.60-3.64 (m), 3.46-3.49 (m), 2.53
(s, 3H), 2.50 (s, 5.25H), 1.86-1.89 (m), 1.71-1.73 (m), 1.32-1.56 (m), 1.26 (t, J=7.2Hz),
1.10-1.21 (m).

D. 8-Cyclohexyl-2-methylsulfanyl-5-ox0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-
carboxylic acid ethyl ester

Bromine (0.15 g, 0.94 mmol) was added to a solution of 8-cyclohexyl-2-
methylsulfanyl-5-0x0-5,6,7,8-tetrahydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl
ester (0.28 g, 0.79 mmol) in DCM (10 mL). After 5 min, the solution was concentrated
and the crude residue was redissolved in DCM (10 mL) and diisopropylethylamine (0.42
mL, 2.4 mmol) was added. After 15 h, the reaction mixture was partitioned between water
and DCM, the organic layer was separated, dried (MgSO,) and concentrated to provide
0.28 g (87%) of the title compound. ). Mass Spectrum (LCMS, ESI pos.) Calcd. For
C17H21N303S: 347.13, found: (M + H) 348.3.
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E. 8-Cyclohexyl-2—methanesu1fonyl—‘5-oxo-S,8-dihydro-pyrido[2,3-d]pyrimidine—6-
carquylic acid ethyl ester
m-CPBA (0.33 g, 1.5 mmol of a 70% w/w mixture) was added to a solution of 8-
cyclohexyl-2-methylsulfanyl-S-oxo-5,8-dihydro-pyrido[2,3 -d]pyrimidine-6-carboxylic
- acid ethyl ester (0.206 g, 0.59 mmol) in DCM (15 mL). After 2 hours, a 10% solution of
Na;SO;3 (1 ml) was added and the mixture was partitioned between sat. NaHCO3 and
DCM. The organic ‘layer was dried (MgSO4) and concentrated to provide 0.22 g of the
~ title compound. Mass Spectrum (LCMS, ESI pos.) Calcd. For C17H21N3058: 379,12,
found: (M + H) 380.1.
F. 8-Cyclohexyl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5 -0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester ‘
8-Cyclohexyl-2—methanesulfonyl-5-oxo—‘S,8-dihydro-‘pyri&6{2,3-d]pyrimidine—6-
carboxylic acid ethyl ester (20 mg, 0.051 mmol) and 4-(4-methyl-pipetazin-1-yl)-
phenylamine (10 mg, 0.051 mmol) were combined in i-PrOH (2 mL) and heated to 80 °C.
After 14 h, the solution was concentrated and purified by preparative HPLC (’30 ml/ min
0-100% H,0O/ MeCN gradient over 10 min) to provide 7.2 mg (29%) of 8-cyclohexyl-2-{4-
(4-methyl-piperazin-1-yl)-phenylamino] —'5—oxo-S,8—dihydro~pyrido[2,3-d]pyrimidine-6j
. carboxylic acid ethyl ester. 'H-NMR (400 MHz, CDCl3;)  ppm 9.32 (s, 1 H), 8.31 (s, 1
H), 7.57 (d, 2 H, J=9.0Hz), 6.96 (d, 1H, J=8.9Hz), 4.40 (q, 2 H, J=7.1Hz), 3.25-3 46 (m, 8
H), 2.82-2.84 (m, 3 H), 1.49-2.0 (m, 8 H), 1.41 (t, 3 H, J=7.1Hz). Mass Spectrum (LCMS,
ESI pos.) Calcd. For C;7H34Ng03. 490.27, found: M +H) 491.3;

Example 18

8-Cyclohexyl-2-(4-dimethylamino-phenylamino)-5-oxo-
5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid
ethyl ester (Cpd 18)

| o)
/NO\ NS CO,Et
|
NJ\N’ N
e
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8-Cyclohexyl-2-methanesulfonyl-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-

carboxylic acid ethyl ester (Example 17E) (20 mg, 0.051 mmol) and 4-N, N-
dimethylaminoaniline (7.8 mg, 0.057 mmol) were combined in i-PrOH (1 mL) and heated
to 80 °C. After 14 h, the solution was concentrated and purified by preparative HPLC (30
mL/ min 0-100% H>O/ MeCN gradient over 10 min) to provide 3.4 mg of 8-cyclohexyl-2-
(4-dimethylamino-phenylamino)-5-0xo-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic
acid ethyl ester. "H-NMR (400 MHz, CDCls.) 6 ppm 9.34 (s, 1 H), 8.53 (s, 1 H), 7.73 (m, -

-1H), 6.79-6.84 (m, 1 H), 6.62-6.64 (m, 1 H), 5.10-5.17 (m, 1 H), 4.40 (q, 2 H, J=7.0Hz),
3.01 (s, 6 H), 2.46-2.07 (m, 10 H), 1.41 (¢, 1H, J=7.0Hz). Mass Spectrum (LCMS, ESI
pos.) Calcd. For CoyH9N5035: 435.23, found: (M + H) 436.3.

Example 19

8-Cyclopentyl-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-5-0x0-5,8-dihydro-pyrido{2,3-d]pyrimidine-
6-carboxylic acid amide (Cpd 19)

, SNTY 0
‘ K,No\ e CONH
' -~
NJ\N N
e
A. 3-Cyclopentylamino-propionic acid ethyl ester

Cyclopentylamine (1.72 g, 17.5 mmol) and 3-chloro-propionic acid ethyl ester (2.4
g, 18 mmol) were combined neat and K,COs (2.4 g, 18 mmol) and a catalytic amount of
tetrabutylammonium iodide (ca. 5 mg) was added. The mixture was heated at 80 °C
overnight. The resulting mixture was then partitioned between water and DCM. The
organic layer was dried (MgSOy) and concentrated to provide 2.68 g (83%) of fhe title
compound. "H-.NMR (400 MHz, CDCl3.) 6 ppm 4.13 ( p, 2H, J=7.0Hz), 3.07 ( p, 1H,
J=6.7Hz), 2.81-2.94 (m, 4 H), 2.51 (t, 1H, J=6.5Hz), 2.44 (t, 1H, J=7.4Hz), 1.29-1.88 (m, 6
H), 1.25 (t, 3H, J=7.1Hz)
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B. 8-Cyclopentyl-2-methylsulfanyl-5-0x0-5,6,7 ,8-tetrahydro-pyrido[2,3-d]pyrimidine-

6-carboxylic acid ethyl ester

3-Cyclopentylamino-propionic acid ethyl ester (1.0 g, 5.4 mmol) and 4-chloro-2-
methylsulfanyl-pyrimidine-5-carboxylic acid ethyl ester (1.25 g, 5.4 mmol) were |
combined in DCM (10 mL) and diisopropylethylamine (0.83 g, 6.5 mmol) was added.
After 16 h, the solution was partitioned between water and DCM and the organic layer was
dried (MgSO4) and concentrated. Chromatography (0-20 % EtOAc/ hexanes gradient)
provided the title compound that was directly carried on to the next step. Sodium (25 wt%
dispersion in paraffin wax, 0.25 g, 6.0 mmol) was added to #-butanol (5.0 mL) at rt. After
10 minutes, a solution of 4-[cyclopentyl-(2-ethoxycarbonyl-ethyl)-amino]-2- ,
methylsulfanyl-pyrimidine-5-carboxylic acid ethyl ester (2.0 g, 5.4 mmol) in 10 mL of
toluene was added to the sodium #-butoxide solution and the resulting fnixfure 'was heate;d
at 90 °C fér 30 minutes. The reaction mixture Was then cooled and thé solution was
adjusted to pH 7 using a 1N HCI solution. The solution was then extracted with EtOAc (2
X 20 mL) and the organic lﬁyer was dried (MgSO,) and concentrated to provide 026 g
(14%). "H-NMR (400 MHz, CDCl3.) & ppm 12.0 (br s, 1 H), 8.20 (s, 1 H), 5.10-5.18 (m, 1
H), 4.;26-4.31 (m, 3 H), 3.72 (q, 2H, J=7.0Hz), 2.50 (s, 3 H), 1.63-1.86 (m, 5 H), 1.20-1.35
(m, 5 H). .
C. 8-Cyclopentyl-2-methylsulfanyl-5-o0xo-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-
carboxylic acid ethyl ester

Bromine (0.13 g, 0.82 mmol) was added to a solution of 8-Cyclopentyl-2-

- methylsulfanyl-5-0x0-5,6,7,8-tetrahydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl
ester (0.34 g, 0.82 mmol) in DCM (5 mL). After 15 min, the solution was concentrated
and the crude residue was redissolved in DCM (5 mL) and triethylamine (0.16 mL, 0.24
mmol) was added. After 15 h, the reaction mixture was partitionéd between water and
DCM, the organic layer was separated, dried (MgSO,) and concentrated to provide the title
compound. Mass Spectrum (LCMS, ESI pos.) Caled. For Ci6H;oN30:S: 333.11, found:
M+ H) 334.1.
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D. 8-Cyclopenty1—2-meﬂ1anesulfonyl-5—oxo-5,8-dihydro—pyrido{2,3-d]pyrimidine-ﬁ-
carboxylic acid ethyl ester

m-CPBA (0.45 g, 2.05 mmol of a 77% powder) was added to a solution of 8-
cyclopentyl-2-methylsulfanyl-5-oxo-5,8-dihydro-pyrido[2,3-d]pyrimidine—6—carboxylic :
acid ethyl ester (0.27 g, 0.82 mmol) in DCM (5 mL). After 2 hours, a 10% solution of
Na;SO3 (2 mL) was added and the mixture was partitioned between sat. NaHCO3 and
DCM. The organic layer was dried (MgSOy) and concentrated to provide the title
compound. Mass Spectrum (LCMS, ESI pos.) Calcd. For C;6H19N305S: 365.10, found:
(M + H) 366.1.

E. 8-Cyclopentyl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-oxo0-5,8-dihydro-
* pyrido[2,3-d]pyrimidine-6-carboxylic acid amide T _

8-Cyclopentyl-2-h1ethanesu1fony1-’5-ox0;5,8-dihydro-pyrido_[2,3-d]pyrimidine-6— A
carboxylic acid ethyl ester (45 mg, 0.12 mmol) and 4-(4-methyl-piperazin-1-yl)-
phenylamine (23 mg, 0.12 mmol) were combihed in i-PrOH (1 mL) and heated to 80 °C.
After 14 h, the solution was concentrated and purified by preparative HPLC (30 mL/ min
0-100% HZO/ MeCN gradient over 10 min) to provide 19.8 mg of 8-cyclopentyl-2-[4-(4-
methlepipérazin—l-yl)-phenylamino]-5-oxo—5,8—dihydro-pyrido[2,3-d]pyrimidine—6—
carboxylic agid ethyl ester. The ester was dissolved in MeOH (2 mL) and cooled to -78 °C
ina high pressure vessel. Ammonia was bubbled into the solution for 1 min and the vessel
was sealed and allowed to warm to rt. After 14 h, the solution was cooled to -78 °C, the
vessel was opened and the solution was allowed to warm to rt. The solution was
concentrated to provide 5.4 mg of 8-cyclopentyl-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide. 'H-
NMR (400 'MHz, CDCls;) & ppm 9.30 (s, 1 H), 8.51 (s, 1 H), 8.34 (s, 1 H), 7.53 (d, 2 H,
J=8.9Hz), 6.94 (d, 2 H, J=9.0Hz), 5.23-5.52 (m, 4 H), 4.38 (q, 2 H, J=7.1Hz), 3.34-3.36
(m, 4 H), 3.00-3.01 (m, 4 H), 2.60 (s, 3 H), 2.21-2.28 (m, 2 H), 1.80-1.93 (m, 6 H), 1.40 (t,
3 H, J=7.1Hz). Mass Spectrum (LCMS, ESI pos.) Calcd. For C6H3,NgOs: 476.25, found:
(M + H) 477.3.
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Example 20

2-(3-Hydroxymethyl-phenylamino)-8-indan-5-yl-5-oxo-
5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid
amide (Cpd 20)

HO o
é\ j{:j:‘j/coza

Using the procedure outlined in Example 1(g) the title compound was prepared
from (3-amino-phenyl)-methanol (3.2 mg, 0.026 mmol) and 8-indan-5-yl-2-
methanesulfonyl-S-oxo-S,8-dihydro-pyr_ido [2,3-d]pyrimidine-6-carboxylic acid 'ethylv‘ester
(from Example 1(e) above, 10 mg, 0.026 mmol). 2-(3-Hydroxy'methyl-phenylamiho)—8- :
indan-5-yl-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide was ‘
obtained as a white solid. 'H NMR (400MHz, CDCl3) & (ppm): 9.37 {(br s, 1 H), 8.50 (s, 1
H), 7.35-7.45 (m, 3H), 7.02-7.21 (m, 3H), 5.30 (s, 2H), 4.43 (br s, 1H), 4.39 (c‘ld; 2H,
J=7.1Hz, J=14.3Hz), 3.05 (td, 4H, J=7.5Hz, J=28.2Hz), 2.20-2.27 (m, 2H), 1.39 (t, 3H,
J=7.1Hz). Mass Spectrum (LCMS, ESI pos.) Calcd. For Cy4H1Ns03: 427.16, found: (M +
H) 428.1. | |

Example 21

2-(4-Fluoro-phenylamino)-8-indan-5-yl-5-0xo0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (Cpd
21)

(0]

F NN COLE
T AL
N N N

Using the procedure outlined in Example 1(g) 2-(4-fluoro-phenylamino)-8-indan-
5-yl-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester was
prepared from 4-fluoroaniline (6 mg, 0.05 mmol) and 8-indan-5-yl-2-methanesulfonyl-5-
0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (from Example 1(e)
above, 21 mg, 0.050 mmol). Purification by preparative HPL.C (30 mL/ min 0-100% H,0/
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MeCN gradient over 10 min) provided 2-(4-fluoro-phenylamino)-8-indan-5-yl-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (3.6 mg). 'H NMR
(400MHz, CDCl3) 6 (ppm): 9.21 (s, 1H), 8.44 (s, 1H), 7.84-7.94 (m, 1H), 7.10-7.48 (m,
6H), 4.23 (dd, 1H, J=7.2Hz, j=14.5Hz), 2.96 (td, 1H, J=7.3Hz, J=25.1Hz), 2.10-2.18 (m,
2H), 1.18-1.40 (m, TH). ). Mass Spectrum (LCMS, ESI pos.) Calcd. For CzynglFN4O3:'
444.16.14, found: (M + H) 445.1.

Example 22

8-Indan-5-yl-5-0x0-2-(4-pyrazol-1-yl-phenylamino)-5,8-
-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide
(Cpd 22)

(o}

C: N/\j\)]/cogﬁt
i
AL,

Using the procedure outlined in Example 1(g) 8-iﬁdan—5-yl—5-oxo-2—(4-pyrazol-1-
yl-phenylamino)-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide was
prepared from 4-pyrazol-1-yl-phenylamine (8.0 mg, 0.053 mmol) and 8-indan-5-yl-2-
methanesulfonyl-5-oxo-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester
(from Ef(ample 1(e) above, 20 mg, 0.053 mmol). 8-Indan-5-yl-5-0x0-2-(4-pyrazol-1-yl-
phenylamino)-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide was obtained
as a white solid. '"H NMR (400MHz, CDC13) O (ppm): 9.30(br s, 1H), 8.48 (s, 1H), 7.75 (s,
1H), 7.64 (s, 1H), 7.13-7.23 (m, 5H), 6.39 (s, 1H), 4.31 (q, 1H, J=7.1Hz), 3.02 (t, 1H,
J=7.3Hz), 2.94 (t, 1H, J=7.3Hz), 2.17 ( p, 1H, J=7.5Hz), 1.32 (t, 1H, J=7.1Hz). Mass
Spectrum (LCMS, ESI pos.) Calcd. For CosHa1N;70,: 463.18, found: (M + H) 464.1.
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Example 23

8-Indan-5-yl-2-[3-(4-methyl-piperazin-1-ylmethyl)-
phenylamino]-5-oxo-5,8-dihydro-pyrido[2,3-d]pyrimidine-
6-carboxylic acid amide (Cpd 23)

. (o]
NN CONH,
XAV
N N N
L

A, 3-(4-Methyl-piperazin-1-ylmethyl)-phenylamine

~n"
N

m-Nitrobenzyl bromide (500 mg, 2.31 mmol) was added to a mixture of 1-
methylpiperazine (277 mg, 2.77 mmol) and potassium carbonate (414 g, 3.0 mmol) in 5 ‘
mL of DMF. The mixture was stirred at 90 °C for 16 hours. Aﬁer cooling to room "
temperature, the mixture was extracted into ethyl acetate (EtOAc), washedt with water,
brine and then dried with sodium sulfate (Na,SO,). Removal of the solvent and
chromatography on silica, eluting with EtOAc/CH;0H/NH,OH (10:1:0.1, v/v), gave 510
mg of 1-methyl-4-(3-nitro-benzyl)-piperazine, which was converted to the title compound
under normal hydrogenation conditions. The titled compound was obtained as a yellow
solid (450 mg, 95%). "H NMR (400MHz, CDCL;) & (ppm): 7.02 (t, J = 7.6Hz, 1H), 6.62 (s,
1H), 6.60 (d, J = 7.6Hz, 1H), 6.54 (d, J = 7.6Hz, 1H), 3.43 (s, 2H), 2.76 (br, 4H), 2.65 (br,
4H), 2.82 (m, 4H), 2.46 (s, 3H).

B. 8-Indan-5-yl-2-methanesulfonyl-5-0xo0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-
carboxylic acid amide
8—Indan—5-yl-2—methylsulfany1-5-oxo-5,8~dihydro-pyrido[2,3-d]pyrimidine—6-
carboxylic acid ethyl ester (from Example 1(d), 200 mg, 0.52 mmol) was diésolved in2
mL of CH30H. To the solution was bubbled ammonia at —78 °C for 5 minutes in a
pressure bottle (15 mL). The bottle was capped and warmed up to room temperature and
 stirred for 16 hours. The solvent was evaporated to leave an off-white solid. The solid was
suspended in 50 mL of CH,Cl,. To the mixture was added m-CPBA (69.5%, 325 mg, 1.3
mmol). The mixture was stirred at r.t. for 4 hrs. An aqueous solution of 10% sodium

thiosulfate was added to quench the reaction. After 30 minutes saturated sodium
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bicarbonate solution was added, and the aqueous éolution was extracted by CH,Cl,. The
combined CH,Cl, solution was washed with brine and dried over Na,SO,. Removal of the
solvent and chromatography on silica, eluting with EtOAc/hexanes (1:1-2:1, v/v) gave 0.18
g (90%) of the title compound as an off-white solid. "H NMR (400MHz, DMSO-dy) 6
(ppm): 9.75 (s, 1H), 8.75 (s, 1H), 8.69 (d, J = 3.3 Hz, 1H), 7.87 (d, J = 3.3 Hz, 1H), 7.49
(s, 1H), 7.46 (d, J = 8.0 Hz, 1H), 7.38 (d, J = 8.0 Hz, 1H), 3.19 (s, 3H), 2.93 (m, 4H),
2.10(m, 2H).

C. 8-Indan-5-yl-2-[3-(4-methyl-piperazin-1-ylmethyl)-phenylamino]-5-0x0-5,8-
. dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide
To a suspension of 8-indan—5—y1-2-methanesulfony1—5-oxo—S,8-dihydro~pyrido[2,3-

d]pyrinﬁdine—6~carboxylic acid amide (from Example 23 (b), 7 mg) in 1 mL of i-PrOH was
added 3-(4-methyl-piperazin-1-ylmethyl)-phenylamine (5 mg). The mixtare Was stirred at
90 °C for 1 hr. After cooling down, the solvent was evaporated and the prdduct was
purified chromatographically (CH,Cly/CH;OH/NH,OH (10:1:0.1, v/v)). The title
compound was obtained as white solid (2.7 mg, 29%). '"H NMR (400MHz, CDCl3) ®
(ppmy): 9.39 (br, 1H), 9.34 (s, 1H), 8.76 (s, 1H), 7.48 (br, 1H), 7.35 (d, J = 8.0 Hz, 1H),

7.29 (br, 1H), 7.17 (s, 1H), 7.12 (d, J = 8.0 Hz, 1H), 6.94 (br, 2H), 5.67 (br, 1H), 3.29 (br,
2H), 3.00 (t, J = 7.3 Hz, 2H), 2.92 (t, J = 7.3 Hz, 2H), 2.49 (br, 7H), 2.33 (br, 4H), 2.15 (m, .
2H). Mass Spectrum (LCMS, ESI pos.) Calcd. For CaoH31N70,: 510.25 (M + H), Found:
510.1. ‘

Example 24

8-Indan-5-yl-2-(3-morpholin-4-ylmethyl-phenylamino)-5-
0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid
amide (Cpd 24)

0
‘ CONH
N7 2
O
[ NN

Using the procedure outlined in Example 23 (a and c), the title compound was

prepared from 3-morpholin-4-ylmethyl-phenylamine (5 mg) and 8-indan-5-yl-2-
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methanesulfonyl-5-ox0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide
(from Example 23 (b), 7 nig). Purification by preparative HPLC (32 mlL/ min, ‘5-100%
H,O/ MeCN (0.01% TFA, v/v) gradient over 10 min) gave the title compound as a white -
solid (3.9 mg, 35%). "H NMR (400MHz, CDCls) & (ppm): 9.55 (br, 1H), 9.42 (s, 1H), 8.83

. (s, 1H), 7.60 (br, 1H), 7.50 (br, 1H), 7.43 (d, J = 8.0 Hz, 1H), 7.24 (s, 1H), 7.21 (4, J = 8.0
Hz, 1H), 7.13 (br, 2H), 6.23 (br, 1H), 4.00 (br, 4H), 3.32 (br, 2H), 3.08 {t, J = 7.3 Hz, 2H),
3.00 (t, J = 7.3 Hz, 2H), 2.72 (br, 2H), 2.23 (m, 2H). Mass Spectrum {(LCMS, ESI pos.')

. Calcd. For CygH)sNgO3: 497.22 (M + H), Found: 497.1.

Example 25
2-[2-Hydroxy-4-(4-methyl-piperazin-1-yl)-phenylamino]-
8-indan-5-yl-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-
carboxylic acid amide (Cpd 25)

~ (o]
N/\\\/\N N/\/f‘\/'(CONHg
|
\Q\NJ\N/ N

OHH %

Using the procedure outlined in Example 23 (c), the title compouﬁd was prepared
from 2-amino-5-(4-methyl-piperazin-1-yl)-phenol (5 mg, prepared using the procedure -

- outlined in Example 1 (F) from 1-fluoro-2-hydroxy-4-nitrobenzene and 1-methyl-
piperazine)and 8-indan-5-yl-2-methanesulfonyl-5-0x0-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid amide (from Example 23 (b), 7 mg). Purification by
preparative HPLC (32 mL/ min, 5-100% H,O/ MeCN (0.01% TFA, v/v) gradient over 10
min) followed by a basic aqueous work-up gave the title compound as a yellow solid (3.7
mg, 40%). "H NMR (400MHz, CD;0D) & (ppm): 9.25 (br, 1H), 8.73 (s, 1H), 7.44 (d, J =
8.4 Hz, 2H), 7.36 (s, 1H), 7.25 (d, J = 7.1 Hz, 1H), 6.45 (s, 1H), 6.02 (br, 1H), 3.20 (br,
2H), 3.03 (m, 6H), 2.65 (s, 3H), 2.22 (m, 2H). Mass Spectrum (LCMS, ESI pos.) Calcd.

- For CysH29N703: 512.23 (M + H), Found: 512.1.
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Example 26

1-Indan-5-yl-7-[{4-(4-methyl-piperazin-1-yl)-phenylamino]-
4-0x0-1,4-dihydro-[1,6]naphthyridine-3-carboxylic acid
amide (Cpd 26)

‘ o
\N’\\\/\N mcor\mz
|
\©\N NS
R
Diethyl 1,3-acetonedicarboxylate (10 mL, 49.5 mmol) was taken in 10 mL of acetic

anhydride. To the solution was added trimethylorthoformate (8.2 mL, 49.5 mmol). The
mixture was heated to 120 °C for 3 hours. The reaction was then cooled and 10 mL of

A. 4,6-Dichloro-nicotinic acid ethy] ester

NH,OH ’(30%) was added. After stirring for additional 1 hour, the solution was triturated
“for 3 times in CH,Cl, to afford 7.3 g of an off-white solid. The solid was suspended in 10
mL of POCI; and the mixture was heated at 100 °C for 6 hours. The reaction was cooled,
quenched with water, and extracted 3 times with EtOAc. The organic layer was dried over
Na;SO, and concentrated in vacuo. Flash chromatography (EtOAc/Hexanes, 1:10 v/v)
afforded the title compound as a white solid (6g, 68%). '"H NMR (400MHz, CDCl5) &
(ppm): 8.79 (s, 1H), 7.42 (s, 1H), 4.38 (q, J = 7.1 Hz, 2H), 1.37 (t, J = 7.1 Hz, 3H).
| B. 6-Chloro-4- [(2—ethoxycarbonyl-ethyl)—indan—S—yl-afnino] -nicotinic acid ethyl ester
| To a solution of 4,6-dichloro-nicotinic acid ethyl ester (2 g, 9 mmol) and 3-(indan-
5-ylamino)-propionic acid ethyl ester (from Example 1 (A), 2.3 g, 10 mmol) in S mL of
DMF was added triethylamine (2 g, 20 mmol). The mixture was stirred at 100 °C for 48
hours. The reaction was cooled, quenched with water, and extracted 3 times with EtOAc.
‘The organic layer was dried over Na,SO, and concentrated in vacuo. Flash
chromatography (EtOAc/Hexanes, 2:10 v/v) afforded the title compound as a white solid
(1.6 g, 44%). "H NMR (400MHz, CDCl3) & (ppm): 8.22 (s, 1H), 7.15 (d, J = 8.0 Hz, 1H),
6.92 (s, 1H), 6.85 (m, 2H), 4.03-4.15 (m, 4H), 3.74 (q, J = 7.1Hz, 2H), 2.85 (t, J = 7.4Hz,
4H), 2.64 (m, 2H), 2.07 (m, 2H), 1.23 (t, J = 7.1Hz, 3H), 1.08 (t, J = 7.1Hz, 3H).
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C. 7-Chloro-1-indan-5 -yl-4-0x0-1,4-dihydro-[1,6]naphthyridine-3-carboxylic acid
ethyl ester
Using the procedures outlined in Example 1 (C and D), the title compound was
prepared from 6-chloro-4-[(2-ethoxycarbonyl-ethyl)-indan-5-yl-amino]-nicotinic acid ethyl
- ester (1.6 g, 4 mmol). A white solid was obtained (500 mg,-34%). TH NMR (300MHz,
CDCls) & (ppm): 9.38 (s, 1H), 8.46 (s, 1H), 7.47 (d, J = 7.8 Hz, 1H), 7.23 (s, 1H), 7.14 (dd,
J=2.2Hz,J="7.8 Hz, 1H), 6.88 (s, 1H), 4.36 (q, J = 7.1Hz, 2H), 3.04 (m, 4H), 2.22 (m,
2H), 1.38 (t, J = 7.1Hz, 3H). |
D. 1-Indan-5-yl-7-[4-(4-methyl-piperazin-1- yl)-phenylammo] -4-0x0-1 4- dlhydro-
[1,6Inaphthyridine-3-carboxylic acid amide
To a solution of 7-chloro-1-indan-5-yl-4-oxo-1,4-dihydro-[1,6]naphthyridine-3-
carboxylic acid ethyl ester (40 mg, 0.11 mmol) and 4-(4-Methyl-piperazin-1-yl)-
phenylamine (45 mg, 0.23 mmol) in 1 mL of NMP was added triethylamine (24 mg, 024
mmol). Thf; reaction was heated in a microwave reactor at 200 °C for 2 hours. Tﬁe solvent
was evaporated under vacuo and thelproduct was purified by preparative HPLC (32 mL/
min, 5-100% H,0O/ MeCN (0.01% TFA, v/v) gradient over 15 min). The title qompound ‘
was obtained as a yellow solid (6.9 mg, 10%). '"H NMR (400MHz, CD30D) 6 (ppm): 9.11
© (s, 1H), 8.57 (s, 1H), 7.45 (d, J = 7.9 Hz, 1H), 7.35 (m, 3H), 7.25 (dd, J= 1.9 Hz, J=7.9
Hz, 1H), 6.96 (d, J = 8.8 Hz, 2H), 6.13 (s, 1H), 3.40-3.80 (br, 8H), 3.01 (m, 4H), 2.96 (s,
3H), 2.17 (m, 2H). Mass Speétrum (LCMS, ESI pos.) Calcd. For CooH3oNgO,: 495.24 (M +
H), Found: 495.1.

Example 27

8-Indan-5-yl-2-[4-(2-morpholin-4-yl-ethyl)-phenylamino]-
5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic
acid amide (Cpd 27)

o™ o

(N NN CONH,
\/\@ JI\ > I
NN
H
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A. 4-(2-Morpholin-4-yl-ethyl)-phenylamine

1-(2-Bromo-ethyl)-4-nitro-benzene (1 g, 4.3 mmol) was added to a mixture of
morpholine (435 pL, 5 mmol) and potassium carbonafe (690 mg, 5.0 mmol) in 5 mL of
DMSO. The mixture was stirred at 100 °C for 1 hour. After cooling to room temperature,
the mixture was extracted into ethyl acetate (EtOAc), washed with water, brine and then
dried with sodium sulfate (Na,SO4). Removal of the solvent and chromatography on silica, .
eluting with EtOAc/CH3;0H/NH4OH (10:1:0.1, v/v), gave 950 mg of 4-[2—(4—nit1’o-phenyl);
ethyl]-morpholine, which was converted to the title compound under normal
hydrogenation conditions. The title compound was obtained as a yellow solid (880 mg, 99
%). "H NMR (400MHz, CDCl3) & (ppm): 6.98 (d, J = 8.2 Hz, 2H), 6.61 (d, J = 8.2 Hz,
2H), 3.73 (t, J = 4.5 Hz, 4H), 3.57 (br, 2H), 2.64-2.71 (m, 2H), 2.45-2.56 {m, 6H).
B. 8-Indan-5- -yl-2- [4 (2- morphohn-4 yl-ethyl)-phenylamino]-5-oxo-5,8-dihydro-
pyr1do[2 3-d]pyrimidine-6- -carboxylic acid ethyl ester

Using the procedure outlined in Example 1(g) the title compound was prepared
from 4-(2-morpholin-4-yl-ethyl)-pheny]amine (49 mg, 0.24 mmol) and 8-indan-5-yl-2-
methanesulfonyl-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester
(from Example‘l(e) above, 100 mg, 0.24 mmol). The title compound was obtained as a
yellow solid (60 mg, 46%). 'H NMR (400MHz, CDCl3) & (ppm): 9.29 (s, 1H), 8.45 (s,
1H), 7.50 (br, 1H), 7.37 (d, J = 7.9 Hz, 1H), 7.21 (m, 3H), 7.13 (d, J = 7.8 Hz, 1H), 6.87
(br, 2H), 4.31 (q, J = 7.0 Hz, 2H), 3.69 (br, 4H), 2.96 (t, /= 7.4 Hz, 2H), 2.91 (t, /= 7.4
Hz, 2H), 2.67 (br, 2H), 2.46 (br, 6 H), 2.17 (m, 2H), 1.30 (t, J = 7.1 Hz, 3H).

C. 8-Indan-5-yl-2-[4-(2-morpholin—4-y1—ethyl)-phenylamino]-5—oxo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide

Using the procedure outlined in Example 7 the title compound was prepared from
8-indan-5-yl-2-[4-(2-morpholin-4-yl-ethyl)-phenylamino]-5-ox0-5,8-dihydro-pyrido[2,3-
dlpyrimidine-6-carboxylic acid ethyl ester (20 mg, 0.037 mmol). A yellow solid was
obtained (15.8 mg, 84%). "H NMR (400MHz, DMSO-ds) & (ppm): 10.37 (br, lH),v9.22 (s,
1H), 9.01 (s, 1H), 8.54 (s, 1H), 7.64 (m, 1H), 7.47 (m, 2H), 7.32 (m, 2H), 6.87 (br, 2H),
3.55 (m, 4H), 3.01 (t, J = 7.3 Hz, 2H), 2.93 (t, / = 7.4 Hz, 2H), 2.61 (m, 2H), 2.37 (m, 6H),
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2.14 (m, 2H). Mass Spectrum (LCMS, ESI pos.) Calcd. For CooH30NgO5: 511.24 (M + H),
Found 511.0. : ’

Example 28
8-Indan-5-y1-2-[4-(2-morpholin-4-yl-ethyl)-phenylamino]-
5-0X0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic
acid methyl amide (Cpd 28)
o)

NS N
V\Q )I\ > | N
N N N

H

re

To a solution of 8-indan-5-yl-2-[4-(2-morpholin-4-yl-ethyl)-phenylamino]-5-oxo-
5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl esfer (Example 27 r(b); 20 mg, .
0.037 mmol) in 1 mL méthanol was added a solution of methylaminé in THF (ZN , 2mL).
The mixture was stirred at 80 °C for 4 hours. The solvent was removed by vacuum to leave
a yellow solid (17mg, 87%). "H NMR (400MHz, CDCls) 6 (ppm): 10.60 (br, 1H), 9.29 (s,
1H), 8.78 (s, 1H), 7.75 (s, 1H), 7.60 (br, 1H), 7.34 (d, J = 7.6 Hz, 1H), 7.20 (m, 2H), 7.12
(d, J =7.6 Hz, 1H), 6.87 (br, 2H), 3.69 (br, 4H), 3.01 (t, J = 7.3 Hz, 2H), 2.94 (m, SH),

2.65 (br, 2H), 2.49 (br, 6H), 2.17 (m, 2H). Mass Spectrum (LLCMS, ESI pos.) Calcd. For
© C30H3NO3: 525.25 (M + H), Found 525.0.

Example 29

8-Indan-5-yl-2-[4-(2-morpholin-4-yl-ethyl)-phenylamino]-
5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic
acid ethyl amide (Cpd 29)

H
\/\@H)I\N/ N

To a solution of 8-indan-5-yl-2-[4-(2-morpholin-4-yl-ethyl)-phenylamino]-5-oxo-
5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (Example 27 (b), 20 mg,
0.037 mmol) in 1 mL methanol was added a solution of ethylamine in THF (2N, 2mL).

The mixture was stirred at 80 °C for 16 hours. The solvent was removed by vacuum to
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leave a yellow solid (12.7mg, 64%). '"H NMR (400MHz, CDC13) 0 (ppm): 1060 (br, 1H),
9.29 (s, 1H), 8.78 (s, 1H), 7.75 (s, 1H), 7.60 (br, 1H), 7.34 (d, J = 7.6 Hz, 1H), 7.20 {m,
2H),7.12 (d, J = 7.6 Hz, 1H), 6.87 (br, 2H), 3.69 (br, 4H), 3.42(q, J = 7.1 Hz, 2H), 3.01 (t,
J=13Hz v2H) 2.93 (t, J = 7.4 Hz, 2H), 2.65 (br, 2H), 2.49 (br, 6H), 2.17 (m, 2H). 1.08 {t
7.1 Hz, 3H). Mass Spectrum (LCMS, ESI pos.) Calcd. For C3;H34NgOs: 539.27 (M + H),
Found 539.0.

£

Example 30

(45)-8-Indan-5-y1-5-0x0-2-[4-(2-0x0-oxazolidin-4-
ylmethyl)-phenylamino]-5,8-dihydro-pyrido{2,3-
d]pyrimidine-6-carboxylic acid amide {Cpd 30)

O 0O
N\
HNNN

%1

HN-«

A. (4S)-8-Indan-5-y1—5~oxo—2—[4—(2-oxo-oxazolidin-4-ylmethyl)-phenylainino] -5,8-
dihydro-pyrido[2,3—d]pyrimidine—6~carboxylic acid ethyl ester
Using the procedure outlined in Example 1(g) the title compound was prepared

from (4.5)-4-(4-amino-benzyl)-1,3-oxazolidin-2-one (46 mg, 0.24 mmol) and 8-indan-5-yl-
2-methanesulfonyl-5-oxo-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl
-ester (from Example 1(e) above, 100 mg, 0.24 mmol). The title compound was obtained as
a white solid (56 mg, 44%). 'H NMR (400MHz, CDCls) 6 {ppmy): 9.00 (br, 1H), 8.42 (s,
1H), 7.50 (br, 1H), 7.33 (d, / = 7.9 Hz, 1H), 7.28 (br, 2H), 7.18 (s, 1H), 7.08 (d, J = 7.8 Hz,
1H), 6.81 (br, 2H), 5.88 (s, 1H), 4.41 (t, J = 8.2 Hz, 1H), 4.31 (q, J = 7.0 Hz, 2H), 4.05 (m,
1H), 3.98 (m, 1H), 2.9 (t, J = 7.4 Hz, 2H), 2.92 (t, J = 7.4 Hz, 2H), 2.79-2.66 (m, 2H),
2.15.(m, 2H), 1.31 (t, J = 7.1 Hz, 3H).
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B. (4S)-8—Indan~5-yl-5-oxo—2—[4-(2-oxo-oxazolidin—4-ylmethyl)-phenylamino]45,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide

Using the procedure outlined in Example 7 the title compound was prepared from '
(4S)-8-indan-5-y1—5-oxo-2—[4—(2-oxo-oxazolidin-4-ylmethyl)-phenylamino]-5,8-dihydro-

* pyrido{2,3-d]pyrimidine-6-carboxylic acid ethyl ester (15 mg, 0.028 mmol). A white solid
was obtained (9.9 mg, 71%) after a preparative HPLC (32 mL/ min 5-100% MeCN/ H,0
gradient over 10 min) purification. "H NMR (400MHz, DMSO-ds) & (ppm): 1041 (br,
1H), 9.24 (s, 1H), 9.01 (d, J = 3.6 Hz, 1H), 8.54 (s, 1H), 7.70 (s, 1H), 7.64 (d, J=3.9Hz,
1H), 7.45 (m, 2H), 7.36 (m, 3H), 6.89 (br, 2H), 5.72 (s, 1H), 4.21 {t, J = 7.8Hz, lHj, 3.92
(m, 2H), 3.02 (t, J = 7.4 Hz, 2H), 2.93 (t, J = 7.4 Hz, 2H), 2.73-2.60 (m, 2H), 2.14 (m, 2H).

" Mass Spectrum (LCMS, ESI pos.) Calcd. For Co;H24N6O4: 497.10 (M + H), F(‘)und‘ 497.0.

Example 31

(45)-8-Indan-5-yl-5-0x0-2-[4-(2-0x0-oxazolidin-4-
ylmethyl)-phenylamino]-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid methyl amide (Cpd 31)

O O
N\
HNNN

X3

HN
\«O

Using the procedure outlined in Example 28 the title compound was prepared from
(4S)-8-indan—S-y1—5-oxo—2-[4—(2-O)éo-oxazolidin—4~ylmethyl)-phenylamino]-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (20 mg, 0.038 mmol). A white solid
was obtained (17.3 mg, 89%) after a preparative HPLC (32 mL/ min 5-100% MeCN/ H,O
gradient over 10 min) purification. 'H NMR (400MHz, CDCls) 8 (ppm): 9.58 (t, J = 5.6
Hz, 1H), 9.20 (br, 1H), 8.76 (s, 1H), 7.95 (br, 1H), 7.75 (s, 1H), 7.34 (d, J = 7.9 Hz, 1H),
1.29 (br, 2H), 7.18 (s, 1H), 7.09 (d, J = 7.8 Hz, 1H), 6.85 (br, 2H), 5.22 (s, 1H), 4.42 (t, J =
8.2 Hz, 1H), 4.06 (m, 1H), 3.96 (m, 1H), 3.22 (s, 3H), 3.00 (t, J = 7.4 Hz, 2H), 2.93 (t, ] =
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7.4 Hz, 2H), 2.80-2.66 (m, 2H), 2.16 (m, 2H). Mass Spectrum (LCMS, ESI pos.) Calcd.
For Cz3H26N604: 511.20 (M + H), Found 511.0.

Example 32

(45)-8-Indan-5-yl-5-0x0-2-[4-(2-0x0-0xazolidin-4-
ylmethyl)-phenylamino]-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl amide (Cpd 32)

0 0
N\ ’I
HNNN

3%

HN
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Using the procedure outlined in Example 29 the title compound was prepared from
(4S)-8-indan-S-yl-5-oxo—2-[4-(2‘-oxo-oxazolidin-4-ylmethyl)-phenylamino] -5,8-dihydro- |
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (20 mg, 0.038 mmol). A white solid
was obtained (13.5 mg, 68 %) after a preparative HPLC (32 mL/ min 5-100% MeCN/ H,O
gradient over 10 min) purification. 'H NMR (400MHz, CDCls) 6 (ppm): 9.58 (t, J=5.6
Hz, 1H), 9.20 (br, 1H), 8.76 (s, 1H), 7.95 (br, IH), 1.75 (s, 1H), 7.34 (d, J = 7.9 Hz, 1H),
7.29 (br, 2H), 7.18 (s, 1H), 7.09 (d, J = 7.8 Hz, 1H), 6.85 (br, 2H), 5.22 (s, 1H), 4.42 (t, J =
8.2 Hz, 1H), 4.06 (m, 1H), 3.96 (m, 1H), 3.44 (m, 2H), 3.00 (t, J = 7.4 Hz, 2H), 2.93 (t, J =
7.4 Hz, 2H), 2.80-2.66 (m, 2H), 2.16 (m, 2H), 1.21 (t, J = 7.3 Hz, 3H). Mass Spectrum
(LCMS, ESI pos.) Calcd. For CyoHngNgO4: 525.22 (M + H), Found 525.0.

Example 33

8-Indan-5-yl-2-[4-(2-isopropylsulfamoyl-ethyl)-
phenylamino}-5-oxo-5,8-dihydro-pyrido[2,3-d]pyrimidine-
6-carboxylic acid methyl amide (Cpd 33)

\\éo o 9

6/
Aacteen
NJ\N/ N
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A. 2-(4-Nitro-phenyl)-ethanesulfonyl chloride

1-(2-Bromo-ethyl)-4-nitro-benzene (3 g, 13 mmol) and potassium thioacetate (3 g,
26 mmol) in DMSO (10 mL) were stirred at r.t. for 3 hours. EtOAc was used to dilute the
reaction. The organic layer was washed with water twice (2X 100 mL), brine and dried
over Na;SO4. The solvent was evaporated under vacuum to give a brown solid (~3 g),
which was taken in 50 mL of acetic acid. To the stirring solution was added 20 mL of
hydrogen peroxide (30% in water). The resulting yellow solution was stirred at r.t.
overnight. Water (50 mL) was added and the solvent was evaporated in vacuum with
minimal heating. The yellow residue was dried on high Vacumn for two days. Then it was
suspended in thionyl chloride (18 ml) and the mixture was heated to reflux (80 °C) for 6
hours. The volatiles were evaporated to leave a yellow solid, which was used for next step

without purification.
B. 2-(4-Amino-phenyl)-ethanesulfonic acid isopropylamide

2-(4-Nitro-phenyl)-ethanesulfonyl chloride (300 mg) was suspended in 5 mL of
THEF. To the stirring solution was added isopropylamine (600 uL) dropwise at‘r.t; After 5
hours the solvent was evaporated. The nitro product was purified by flash chromatography
(CH2Cly/ CH30H 10:1 v/v) and was converted to the title compound under normal

- hydrogenation conditions. The title compound was obtained as a yellow solid (182 mg, 54

%). '"H NMR (300MHz, CD;0D) & (ppm): 6.96 (d, J = 8.3 Hz, 2H), 6.69 (d, J = 8.3 Hz,
2H), 3.53 (m, 1H), 3.19 (m, 2H), 2.91 (m, 2H), 1.20 (s, 3H), 1.18 (s, 3H).
C. 8-Indan-5-y1-2-[4-(2-isopropylsulfamoyl-ethyl)-phenylamino]-5-oxo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester |

Using the procedure outlined in Example 1(g) the title compound was prepared
from 2-(4-amino-phenyl)-ethanesulfonic acid isopropylamide (58 mg, 0.24 mmol) and 8-
indan-5-yl-2-methanesulfonyl-5-oxo0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic
acid ethyl ester (from Example 1(e) above, 100 mg, 0.24 mmol). The title compound was
obtained as a white solid (50 mg, 36%). 'H NMR (400MHz, CDCl3) & (ppm): 9.34 (s, 1H),
8.53 (s, 1H), 7.88 (br, 1H), 742 (d, J = 7.9 Hz, 1H), 7.27 (m, 3H), 7.18 (d, J = 7.9 Hz, 1H),
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6.94 (br, 2H), 5.88 (s, 1H), 4.37(q, J = 7.1 Hz, 2H), 3.61 (m, 1H), 3.22 {m, 2H), 3.10-2.96
(m, 6H), 2.23 (m, 2H), 1.38 (t, /= 7.1 Hz, 3H), 1.25 (s, 3H), 1.22 (s, 3H).
D. 8-Indan-5-y1—2-[4-(2-isopr0pylsulfarnoyl—ethyl)-phenylamino]-5-oxo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide

Using the procedure outlined in Example 28 the title compound was prepared from
8-indan—5-yl-2—[4-(2-isopropylsulfamoyl-ethyl)-phenylamino]-5-0xo-5,8—dihydr6-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (20 mg, 0.034 mmol). A yel]dw
solid was obtained (13.9 mg, 70%). '"H NMR (400MHz, CDCl3) b (ppm): 9.59+br, 1H),
9.31 (s, 1H), 8.77 (s, 1H), 7.52(br, 1H), 7.34 (d, J = 7.9 Hz, 1H), 7.24 (m, 3H), 7.09(d, J=
7.9 Hz, 1H), 6.88 (br, 2H), 3.88 (d, J = 7.7 Hz, 1H), 3.60 (s, 3H), 3.55 (m, 1H), 3.14 (m,
2H), 3.03-2.90 (m, 6H), 2.16 (m, 2H), 1.15 (s, 3H), 1.13 (s, 3H). Mass Spectrum (LCMS,
ESI pos.) Caled. For CoH3oNg04S: 561.22 (M + H), Found 561.0.

Example 34

8-Indan-5-yl-2-[4-(2-isopropylsulfamoyl-ethyl)-
phenylamino]-5-oxo-5,8-dihydro-pyrido[2,3-d]pyrimidine-
6-carboxylic acid ethyl amide (Cpd 34)

0
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Using the procedure outlined in Example 29 the title compound was prepared from
8-indan-5-yl-2-[4-(2-isopropylsulfamoyl-ethyl)-phenylamino]-5-0xo-3,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (15 mg, 0.026 mmol). A yellow
solid was obtained (7.5 mg, 50%). "H NMR (400MHz, CDCI3) & (ppm): 9.59 (br, 1H),
9.31 (s, 1H), 8.77 (s, 1H), 7.52 (br, 1H), 7.34 (d, J = 7.9 Hz, 1H), 7.24 (m, 3H), 7.09 (d, J =
7.9 Hz, 1H), 6.88 (br, 2H), 3.88 (d, /= 7.7 Hz, 1H), 3.55 (i, 1H), 3.43 (m, 2H), 3.14 (m,
2H), 3.03-2.90 (m, 6H), 2.16 (m, 2H), 1.20 (t, J = 7.3 Hz, 3H), 1.15 (s, 3H), 1.13 (s, 3H).
Mass Spectrum (LCMS, ESI pos.) Calcd. For C30H34N604S: 575.24 (M + H), Found 575.0.
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Example 35

8-Indan-5-yl-2-{4-[2-(morpholine-4-sulfonyl)-ethyl]-
phenylamino }-5-0x0-3,8-dihydro-pyrido[2,3-d]pyrimidine-
6-carboxylic acid methyl amide (Cpd 35)

Jo 2 9
Or:}SV\@; NW”/
(o—_) gJ\N/ N

A. 4-[2~(Morpholine-4-sulfonyl)-ethyl]-phenylamine ’

2-(4—Nitro—phenyl)-ethanesulfonyl chloride (from Example 33 (A), 300 mg) was
suspended in 5 mL of THF. To the stirring solution was added morpholine (1 mL) |
dropwise atr.t. After 5 hours the solvent was evaporated. The nitro prodlict was pui’ifiéd
by flash chromatography (CH,Cl,/ CH;0H 10:1 v/v) and was converted to the title -
compound under normal hydrogenation conditions. The title compound was obtained as a
yellow solid (167 mg, 52 %). '"H NMR (400MHz, CD;0D) & (ppm): 7.01 (d, J = 8.4 Hz,
2H), 6.65 (d, J = 8.4 Hz, 2H), 3.72 (t, J = 4.7 Hz, 4H), 3.23 (t, J = 4.7 Hz, 4H), 3.’11 (m,
2H), 2.98 (m, 2H). |
B. 8-Indan-5-yl-2-{4-[2-(morpholine-4-sulfonyl)-ethyl]-phenylamino }-5-0x0-5,8- -

‘ dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester

Using the procedure outlined in Example 1(g) the title compound was prepared
from 4-[2-(morpholine-4-sulfonyl)-ethyl]-phenylamine (65 mg, 0.24 mmol) and 8-indan-5-
y1-2-methanesulfonyl-5—oxo—S,8-dihydro-pyrido[2,3—d]pyrimidiné-6-carboxylic acid ethyl
ester (from Example 1(e) above, 100 mg, 0.24 mmol). The title compound was obtained as
a white solid (42 mg, 29%). 'H NMR (400MHz, CDCls) & (ppm): 9.35 (s, 1H), 8.53 (s,
1H), 8.01 (br, 1H), 7.42 (d, J = 7.8 Hz, 1H), 7.30 (m, 3H), 7.19(d, J = 7.8 Hz, 1H), 6.94
(br, 2H), 4.37 (g, J = 7.1 Hz, 2H), 3.72 (t, J = 4.5 Hz, 4H), 3.25 (t, J=4.7 Hz, 4H), 3.08
(m, 6H), 3.01 (t, J = 7.4 Hz, 2H), 2.24 (m, 2H), 1.38 (t, J = 7.1 Hz, 3H).

80



WO 2007/033232 PCT/US2006/035619

C. 8-Indan-5-yl-2-{4-[2-(morpholine-4-sulfonyl)-ethyl]-phenylamino } -5-0x0-5,8-
dihydro-pyrido[2,3-d]pyfimidine—G-carboxylic acid methyl amide

Using the procedure outlined in Example 28 the title compound was prepared from
8-indan—5—yl-2—{4—[2-(morpholine-4-sulfonyl)—ethyl]—phenylamino}-5-oxo—'5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (12 mg, 0.020 mmol). A yellow
solid was obtained (6.4 mg, 54%). "H NMR (400MHz, CDCl3) 6 (ppm): 9.59 (br, 1H),
9.31 (s, 1H), 8.77 (s, 1H), 8.25 (br, 1H), 7.36 (d, J = 7.9 Hz, 1H), 7.26 (br, 2H), 7.19 (s,
1H), 7.10 (d, /= 7.9 Hz, 1H), 6.89 (br, 2H), 3.67 (t, J = 4.7 Hz, 4H), 3.22 (s, 3H), 3.18 (t, J
=4.7 Hz, 4H), 3.01 (m, 6H), 2.94 (t, J = 7.4 Hz, 2H), 2.17 (m, 2H). Mass Spectrum
(LCMS, ESI pos.) Calcd. For C30H3;NsO5S: 589.22 (M + H), Found 589.0.

Example 36 -

8-Indan-5-yl-2-{4-[2-(morpholine-4-sulfonyl)- ethyl]
phenylamino }-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-
6-carboxylic acid ethyl amide (Cpd 36)

0.0 2 9
,:,'S\/\Q\ NWN’\
H
(o——) ﬁJ\N/(r\%

Using the procedure outlined in Example 29 the title compound was prepared from
8 indan-5-yl-2-{4-[2-(morpholine-4-sulfonyl)-ethyl]-phenylamino }-5-0x0-5,8- -dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (Example 35 (B), 12 mg, 0.020
mmol). A yellow solid was obtained (7.6 mg, 63%). "H NMR (400MHz, CDCl3) d (ppm):
9.59 (br, 1H), 9.31 (s, 1H), 8.77 (s, 1H), 8.25 (br, 1H), 7.36 (d, J = 7.9 Hz, 1H), 7.26 (br,
2H), 7.19 (s, 1H), 7.10 (d, J = 7.9 Hz, 1H), 6.89 (br, 2H), 3.67 (t, J = 4.7 Hz, 4H), 3.43 (m,
2H), 3.18 (t, J = 4.7 Hz, 4H), 3.01 (m, 6H), 2.94 (t, J = 7.4 Hz, 2H), 2.17 (m, 2H), 1.20 1t
J=171.3 Hz, 3H). Mass Spectrum (LCMS, ESI pos.) Calcd. For C3;H3sN0sS: 603.23 M +
H), Found 602.9

81



WO 2007/033232 PCT/US2006/035619

Example 37

8-Indan-5-yl-2-[3-(4-methyl-piperazin-1-yl)-phenylamino]-
5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic
acid amide (Cpd 37)

o ©O
Q™
N NJ\N/ N
-~

To a suspension of 1-fluoro-3-nitrobenzene (3.77 mL, 35.4 mmol) and potassium
carbonate (10g, 71 mmol) in DMSO (30 mL) was added 1-methyl piperazine {59 mL, 53.2

A. 3-(4-Methyl-piperazin-1-yl)-phenylamine

mmol). The mixture was stirred at 122 °C for 24 hours. After cdoing down, the mixture
was diluted with water (100 mL) and extracted with EtOAc (3x 100 mL). The Corﬁbined
organic layers were washed with brine, dried with sodiufn sulfate (Na;SQ,), and
concentrated in vacuo to afford an orange oil. Recrystallization from EtOAc/hexanes gave ‘
4.2 g of 1-(4-methyl-piperazin-1-yl)-3-nitrobenzene, which was reduced via hydrogenation _
to give the title compound (beige solid, 3 g). 'H NMR (400MHz, CDCls) & (ppm): 7.04 (t,
J=8.0Hz, 1H), 6.38 (dd, J = 2.3, 8.2 Hz, 1H), 6.26 (t, J = 2.2 Hz, 1H), 6.22 (dd, J = 2.3,

~ 8.2 Hz, 1H), 3.60 (br, 2H), 3.18 (t, J = 4.9 Hz, 4H), 2.55 (t, J = 4.9 Hz, 4H), 2.34 (s, 3H).
B. 8-Indan-5-yl-2-[3-(4-methyl-piperazin-1-yl)-phenylamino]-5-oxo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester |

Using the procedure outlined in Example 1(g) the title compound was prepared

from 3-(4-methyl-piperazin-1-yl)-phenylamine (50 mg, 0.27 mmol) and 8-indan-5-yl-2-
methanesulfonyl-5-o0xo-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester
(from Example 1(e) above, 100 mg, 0.24 mmol). The title compound was obtained as a
yellow solid (60 mg, 46%). "H NMR (400MHz, CDCls) 8 (ppm): 9.29 (s; 1H), 8.44 (s,
1H), 7.49 (br, 1H), 7.31 (d, J = 7.9 Hz, 1H), 7.20 (m, 2H), 7.09 (d, J = 7.8 Hz, 1H), 6.94
(d, J=7.9 Hz, 1H), 6.87 (br, 1H), 6.52 (d, J = 7.9 Hz, 1H), 4.32 (q, J = 7.1 Hz, 2H), 3.02-
2.90 (m, 8H), 2.45 (m, 4H), 2.26 (s, 3H), 2.14 (m, 2H), 1.32 (t, J = 7.1 Hz, 3H). .
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C. 8-Indan-5-yl-2-[3-(4-methyl-piperazin-1-yl)-phenylamino]-5-oxo-5,8-dihydro-
pyrido[2,3 -d]pyrimidine;6—carboxylic acid amide

Using the procedure outlined in Example 7 the title compound was prepared from
8-indan-5-yl-2-[3-(4-methyl-piperazin-1-yl)-phenylamino]-5-oxo-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester ( from B above, 20 mg, 0.038 mmol). A yellow
soiid was obtained (8.3 mg, 44%). THNMR (400MHz,CDCly) d (ppm): 9.35 (br, 1H),
9.27 (s, 1H), 8.69 .(s, 1H), 7.34 (d, J = 8.1 Hz, 1H), 7.21 (s, 1H), 7.12 (d, J = 8.1 Hz, 1H),
6.97 (d, J = 7.9 Hz, 1H), 6.86 (br, 1H), 6.65 (br, 1H), 6.53 (d, /= 7.9 Hz, lvH), 5.91 (br,
1H), 3.00-2.84 (m, 8H), 2.43 (br, 4H), 2.22 (s, 3H), 2.12 (m, 2H). Mass Spectrum (LCMS,
ESI pos.) Calcd. For CosHaoN705: 496.24 (M + H), Found 496.1.

Example 38

8-Indan-5-yl-2-[3-(4-methyl-piperazin-1-yl)-phenylamino]- .
5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic
acid methyl amide (Cpd 38)

o O
7~
N N
Q)Qﬁ)ﬂ
N™ °N N
o e %

Using the procedure outlined in Example 28 the title compound was prepared from
8-indan-5-yl-2-[3-(4-methyl-piperazin-1-yl)-phenylamino]-5-ox0-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester (from Example 37(B) above, 15 mg, 0.028
mmol). A yellow solid was obtained (8.8 mg, 62%) after a preparative HPLC (32 mL/ min
5-100% MeCN/ H;0 gradient over 10 min) purification. '"H NMR (400MHz,CDCls) &
(ppm): 9.55 (br, 1H), 9.31 (s, 1H), 8.75 (s, 1H), 7.46 (br, 1H), 7.30 (d, J = 8.1 Hz, 1H),
7.19 (s, 1H), 7.10 (d, J = 8.1 Hz, 1H), 6.98 (d, J = 7.9 Hz, 1H), 6.88 (br, 1H), 6.60 (br, 1H),
6.54 (d, J = 7.9 Hz, 1H), 3.06-2.89 (m, 11H), 2.45 (m, 4H), 2.27 (s, 3H), 2.12 (m, 2H).
Mass Spectrum (LCMS, ESI pos.) Calcd. For CooH31N70,: 510.25 (M + H), Found 510.1.
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Example 39

8-Indan-5-yl-2-[3-(4-methyl-piperazin-1-yl)-phenylamino]-
5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic
acid ethyl amide (Cpd 39) -

o O
ngg

Using the procedure outlined in Example 29 the title compound was prepared from
8-indan-5-yl1-2-[3-(4-methyl-piperazin- 1-yl)-phenylamino]-5-0xo0-5,8-dihydro-pyrido [2,3- '
d]pyrimidine-6-carboxylic acid ethyl ester (from Example 37(B) above, 15 mg, ‘()'.028
mmol). A yellow solid was obtained (8.6 mg, 59%) after a preparative HPLC (32 mL/ min
5-100% MeCN/ H,O gradient over 10 min) pufification. 'H NMR (400MHz,CDCl3) &
(ppm): 9.62 (br, 1H), 9.31 (s, 1H), 8.75 (s, 1H), 7.46 (br, 1H), 7.30 (d, J = 8.1 Hz, 1H),
7.19 (s, 1H), 7.10 (d, J = 8.1 Hz, 1H), 6.98 (d, J = 7.9 Hz, 1H), 6.88 (br, 1H), 6.64 (br, 1H),
6.56 (d, J = 7.9 Hz, 1H), 3.43 (m, 2H), 3.06-2.86 (m, 8H), 2.45 (m, 4H), 2.27 (s, 3H), 2.13
(m, 2H), 1.20 (t, J = 7.3 Hz, 1H). Mass Spectrum (LCMS, ESI pos.) Caléd. For
Cs30H33N702: 524.27 (M + H), Fouﬂd 524.1.

Example 40

8-Indan-5-yl-5-0x0-2-(4-piperazin-1-yl-phenylamino)-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide
(Cpd 4)

Hl\() o O
N N NHo

AL 4-(4-Amino-phenyl)-piperazine-1-carboxylic acid tert-butyl ester
To a suspension of 1-fluoro-4-nitrobenzene (1.4 mL, 13 mmol) and potassium
carbonate (2.5 g, 18 mmol) in DMSO (10 mL) was added 1-Boc-piperazine (2.75 g, 14.8
mmol). The mixture was stirred at 100 °C for 2 hours. After cooing down, the mixture was

diluted with water (50 mL) and extracted with EtOAc (3x 50 mL). The combined organic
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layers were washed with brine, dried with sodium sulfate (Na;SOy), and concentrated i
vacuo to afford a yellow' solid. Recrystallization from EtOAC/hexanes gave 4.0 g of 1-(4-
Boc-piperazin-1-yl)-4-nitrobenzene, which was reduced via hydrogenation to give the title
compound (purple solid, 3 g). "H NMR (400MHz, CDCl3)  (ppm): 6.68 (d, J = 8.8 Hz,
2H), 6.64 (d, J = 8.8 Hz, 2H), 3.56 (t, J = 5.0 Hz, 4H), 2.96 (t, J = 5.0 Hz, 4H), 1.46 (s,
9H).
B. 8~Indan—5—yl-5-oxo-2-(4—piperazin—1-yl-phenylamino)-S,8-dihydro-pyrid0[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester

Using the procedure outlined in Example 1(g) the title compound was prepared
from 4-(4-amino-phenyl)-piperazine-1-carboxylic acid tert-butyl ester (52 mg, 0.19 mmol)
and 8-indan—S-5/1—2-methanesulfonyl-5—oxo-S,8—dihydro-pyrido[2,3-d]pyrimidine-6- ‘
carboxylic acid ethyl ester (from Example 1(e) above, 70 mg, 0.17 mmol). A yellow solid
was obtained (75 mg, 86 %) affer a preparative HPLC (32 mL/ min 5-100% MeCN/ H,O
gradient over 10 min) purification. The Boc group was removed by treatment with TFA in
CH,Cl (11 v/v) to give the title compound. "H NMR (400MHz, CDCls) 8 (ppm): 9.25 (s,
1H), 8.45 (s, 1H), 7.61 (br, 1H), 7.35 (d, J = 7.9 Hz, 1H), 7.21 (s, 1H), 7.14 (br, 2H), 7.10
(d, J=17.9 Hz, 1H), 6.57 (br, 2H), 4.30 (q, J = 7.1 Hz, 2H), 3.02-2.90 (m, 12H), 2.15 (m,
2H), 130 (t, J = 7.1 Hz, 3H).
C. 8-Indan-5-yl-5-0x0-2~(4-piperazin-1-yl-phenylamino)-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid amide

Using the procedure outlined in Example 7 the title compound was prepared from
8-indan-5-yl-5-0x0-2-(4-piperazin-1-yl-phenylamino)-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester (from B above, 20 mg, 0.038 mmol). The title
compound was obtained as a TFA salt after a preparative HPLC (32 mL/ min 5-100%
MeCN/ H,O gradient over 10 min) purification (12.8 mg, 52%). 'H NMR (400MHz,
CD2Cly/CD50D 10:1 v/v) 8 (ppm): 9.23 (s, 1H), 8.70 (s, 1H), 7.36 (d, J = 7.9 Hz, 1H),
7.27 (br, 2H), 7.23 (s, 1H), 7.14 (d, J = 7.9 Hz, 1H), 6.63 (br, 2H), 3.25 (m, 12H), 2.96 (m,
4H), 2.13 (m, 2H). Mass Spectrum (LCMS, ESI pos.) Calcd. For Cy7H,7N7O2: 482.22 (M +
H), Found 482.0.
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Example 41

8-Indan-5-yl-5-ox0-2-(4-piperazin-1-yl-phenylamino)-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl
' amide (Cpd 41)

HNN ‘ o O
s oo e
, H (%

Using the procedure outlined in Example 28 the title cbmpound was prepared from
8-indan-5-yl-5-0x0-2-(4-piperazin-1-yl-phenylamino)-5,8-dihydro-pyrido[2,3-. ,
d]pyrimidine-6-carboxylic acid ethyl ester (from Example 40(B) above, 20 mg, “0.039
mmol). A yellow solid was obtained (TFA salt, 12.2 mg, 51%) after a preparative HPLC
(32 mL/ min 5-100% MeCN/ H,O0 gradient over 10 min)‘purification; 'H NMR (400MHZ,
CDCI3/CD5OD 10:1 v/v) & (ppm): 9.67 (br,1H), 9.26 (s, 1H), 8.71 (s, 1H), 7.37 (d, J= 7.9
Hz, 1H), 7.25 (br, 2H), 7.20 (s, 1H), 7.11 (d, J = 7.9 Hz, 1H), 6.58 (br, 2H), 3.24 (m, 8H),
2.97-2.93 (m, 7H), 2.15 (m, 2H). Mass Spectrum (LCMS, ESI pos.) Calcd. For
CasHoN70,: 496.24 (M + H), Found 496.0.

Example 42

8-Indan-5-yl-5-0x0-2-(4-piperazin-1-yl-phenylamino)-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl
| amide (Cpd 42)

eEsens
Using the procedure outlined in Example 29 the title compound was prepared from
: 8—indan—5-yl-5-oxo—2-(4—piperazin-1—yl-phenylamino)—S,8—dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester (from Example 40(B) above, 20 mg, 0.039
mmol). A yellow solid was obtained (TFA salt, 4.4 mg, 22%) after a preparative HPLC (32

mL/ min 5-100% MeCN/ H,O gradient over 10 min) purification. '"H NMR (400MHz,
CDCI3/CD3sOD 10:1 v/v) & (ppm): 9.67 (br,1H), 9.26 (s, 1H), 8.71 (s, 1H), 7.37(d, J=7.9
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Hz, 1H), 7.25 (br, 2H), 7.20 (s, 1H), 7.11 (d, J = 7.9 Hz, 1H), 6.58 (br, 2H), 3.42 (m, 2H),
3.25 (m, 8H), 2.91-3.00 (m, 4H), 2.15 (m, 2H), 1.20 (t, J.="7.3 Hz, 3H). Mass Spectrum
(LCMS, ESI pos.) Calcd. For Cy0H3;N70,: 510.25 (M + H), Found 510.0.

Example 43

2-[4-(3,5-Dimethyl-piperazin-1-yl)-phenylamino]-8-indan-
5-yl-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-
carboxylic acid amide (Cpd 43)

HNJ\ o 9
A ™
NN .
|
A 4-(3,5—Dimeﬂ1yl-piperazin-1—yl)-phenylamine
To a suspension of 1-fluoro-4-nitrobenzene (2.12 mL, 20 mmol) and potassium

carbonate (3.5 g, 25 mmol) in DMSO (10 mL) was added 3,5-dimethyl-piperazine (2.5 g,
22 Ihmol). The mixture was stirred at 100 °C for 2 hours. After cooing down, the mixture
was diluted with water (50 mL) and extracted with EtOAc (3x 50 mL). The combined
organic layers were washed with brine, dried with sodium sulfate (Na;SO,), and

- concentrated in vacuo to afford a yellow solid. Recrystallizatibn from EtOAc/hexanes gave
3.9 g of 3,5-dimethyl-1-(4-nitro-phenyl)-piperazine, which was reduced via hydrogenation
to give the title compound (purple solid, 3 g). "H NMR (400MHz, CDCls) & (ppmj: 6.80
(d, J = 8.8 Hz, 2H), 6.64 (d, J = 8.8 Hz, ZH), 3.40 (br, 2H), 3.32 (d, J = 9.5 Hz, 2H), 3.05 |
(m, 2H), 2.19 (t, J = 10.5 Hz, 2H), 1.12 (s, 3H), 1.10 (s, 3H).
B. 2-[4~(3,5-Dimethyl-piperazin-1-yl)-phenylamino]-8-indan-5-yl-5-ox0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester

Using the procedure outlined in Example 1(g) the title compound was prepared

from 4-(3,S-dimefhyl-piperazin—1-yl)-phenylamine (from the previous step, 27 mg, 0.13
mmol) and 8-indan-5-yl-2-methanesulfonyl-5-0xo0-5,8-dihydro-pyrido|2,3-d]pyrimidine-6-
carboxylic acid ethyl ester (from Example 1(e) above, 50 mg, 0.12 mmol). A yellow solid
was obtained (40 mg, 62 %) after a preparative HPLC (32 mL/ min 5-100% MeCN/ H,O

87



WO 2007/033232 PCT/US2006/035619

gradient over 10 min) purification. "H NMR (400MHz, CDCl3) 3 (ppm): 9.31 (s, 1H), 8.52
(s, 1H), 7.83 (br, 1H), 7.40 (d, J = 7.9 Hz, 1H), 7.27 (s, 1H), 7.20 (br, 2H), 7.17 (d, J = 7.9
Hz, 1H), 6.63.(br, 2H), 4.36 (q, J = 7.1 Hz, 2H), 3.38 (d, J = 10.5 Hz, 2H), 3.03 (m, 6H),
2.24 (m, 4H), 1.38 (t, J = 7.1 Hz, 3H), 1.14 (s, 3H), 1.13 (s, 3H).

"C. 2—[4-(3,5-Dimethy1—piperazin—1-yl)-phenylamino]-8-indan—5-y155-ox055,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide

Using the procedure outlined in Example 7 the title compound was prepared from

2-[4-(3,S-dimethyl-piperazin—1-yl)—phenylamino]-8-indan-S-yl-5—0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (from B above, 15 mg, 0.028 mmol).
The title compound was obtained as a TFA salt after a preparaﬁve HPLC (32 mL/ min 5- t
100% MeCN/ H,0 gradient over 10 min) purification (10.5 mg; 6Q%). 'H NMR .(4OOMHZ, j
CD,CL/CD3;0D 10:1 v/v) 3 (ppm): 9.24 (s, 1H), 8.70 (s, 1H), 7.38 (d, J=7.9 Hz, 1H), |
7.27 (br, 2H), 7.23 (s, 1H), 7.14 (d, J = 7.9 Hz, 1H), 6.62 (br, 2H), 3.49 (d, J = 10.5 Hz,.
2H), 3.37 (m, 2H), 2.96 (m, 4H), 2.65 (t, J = 11.5 Hz, 2H), 2.13 (m, 2H), 1.31 (s, 3H), 1.29
(s, 3H). Mass Spectrum (LCMS, ESI pos.) Calcd. For CooH3N70,: 510.25 (M + H), Found
510.0. '

Example 44

2-[4-(3,5-Dimethyl-piperazin-1-y1)-phenylamino]-8-indan-
5-yl-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-
carboxylic acid methyl amide (Cpd 44)

N N7 N—
L)
N N

N
H

Using the procedure outlined in Example 28 the title compound was prepared from
2-[4-(3,5 -dimethyl-piperazin-1-yl)-phenylamino]-8-indan-5-yl-5-0x0-3,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (from Example 43(B) above, 15 mg,
0.028 mmol). A yellow solid was obtained (TFA salt, 9.6 mg, 54%) after a preparative
HPLC (32 mL/ min 5-100% MeCN/ HzO gradient over 10 min) purification. "H NMR
(400MHz, CDCls) 8 (ppm): 10.14 (br, 1H), 9.62 (m, 1H), 9.26 (s, 1H), 8.98 (br, 1H), 8.75
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(s, 'lH), 7.35 (d, J=17.9 Hz, 1H), 7.22 (m, 3H), 7.09 (d, J = 7.9 Hz, 1H), 6.60 (br, 2H),
3.46-3.38 (m, 4H), 3.00-2.82 (m, OH), 2.14 (m, 2H), 1.32 (s, 3H), 1.30 (s, 3H). Mass
Spectrum (LCMS, ESI pos.) Calcd. For C30H33N70,: 524.27 (M + H), Found 524.0.

Example 45

2-[4-(3,5-Dimethyl-piperazin-1-yl)-phenylamino]-8-indan-
5-yl-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-
carboxylic acid ethyl amide (Cpd 45)

HNJ\ o O
)\/N N N
Q00
&

Using the procedure ouﬂined in Example 29, the title compound was prepared from
2—[4-(3,S—dimethyl-piperazin-1-yl)—bhenylaminb]—8—indan-S-yl-S—oxo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-cafboxylic acid ethyl ester (from Example 43(B) above, 10 mg,
0.018 mmol). A yellow sblid was obtained (TFA salt, 5.2mg, 44%) after a preparative
HPLC (32 mL/ min 5-100% MeCN/ H,O gradient over 10 min) purification. "H NMR

| (400MHz, CDCls) 8 (ppm): 10.14 (br, 1H), 962 (m, 1H), 9.26 (s, 1H), 8.98 (br, 1H), 8.75
(s, 1H), 7.35 (d, J = 7.9 Hz, 1H), 7.22 (m, 3H), 7.09 (d, J = 7.9 Hz, 1H), 6.60 (br, 2H),
3.46-3.38 (m, 4H), 3.00-2.82 (m, 6H), 2.66 (br, 2H), 2.14 (m, 2H), 1.32 (s, 3H), 1.30 (s,
3H), 1.19 (t, J = 7.3 Hz, 3H). Mass Spectrum (LCMS, ESI pos.) Caled. For C3H35N70;:
538.27 (M + H), Found 538.1.

Example 46
8-Indan-5-yl-2-{4-[2-(4-methyl-piperazin-1-yl)-ethyl]-
phenylamino}-5-o0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-
6-carboxylic acid amide (Cpd 46)

\N’\, 0
e eB oo a
NJ\N/ N
H
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A. 4-[2-(4-Methyl-piperazin-1-yl)-ethyl]-phenylamine
1-(2-Bromo-ethyl)-4-nitro-benzene (0.9 g, 3.9 mmol) was added to a mixture of 1-
methyl-piperazine (520 UL, 4.7 mmol) and potassium carbonate (1 g, 4.7 rhmol) in 5 mL of
DMSO. The mixture was stitred at 100 °C for 2 hour. After cooling to room temperatute,
the mixture was extracted into ethyl acetate (EtOAc), washed with water, brine and then
dried with sodium sulfate (Na;SO4). Removal of the solvent and chromatography on silica,
eluting with EtOAc¢/CH;0H/NH,OH (10}1 :0.1, v/v), gave 850 mg of 1-methyl-4—{2;(4—
nitro-phenyl)-ethyl]-piperazine, which was converted to the title compouhd under normal |
hydrogenation conditions. The title compound was obtained as a yelloW solid (780 mg, 91
%). "H NMR (400MHz, CDCl3) & (ppm): 6.98 (d, J = 8.3 Hz, 2H), 6.61(d, J =8.3 Hz,
2H), 3.57 (br, 2H), 2.71 (br, 12H), 2.43 (br, 3H). ' ‘
B. 8-Indan-5-yl-2-{4-[2-(4-methyl-piperazin-1-yl)-ethyl]-phenylamino }-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester ‘
Using the procedure outlined in Example 1(g) the title compound was prepared
from 4-[2-(4-methyl-piperazin-1-yl)-ethyl]-phenylamine (53 mg, 0.24 mmol) and 8-indan-
5-y1-2-methanesu1fonyl—5-oxo-5,S-dihydro-pyrido[2,3-d]pyrimidine-6—'cail'boxylic acid
ethyl ester (from Example 1(e) above, 100 mg, 0.24 mmol). The title compound was
* obtained as a yellow solid (70 mg, 53%). "H NMR (400MHz, CDCls) O (ppm): 9.28 (s,
1H), 8.46 (s, 1H), 7.60 (br, 1H), 7.34 (d, J = 7.9 Hz, 1H), 7.21 (s, 1H), 7.16 (br, 2H), 7.12
(d, J=17.9 Hz, 1H), 6.86 (br, 2H), 4.30 (q, J = 7.1 Hz, 2H), 2.99 (t, J = 7.4 Hz, 2H), 2.93 (,.
J=17.4Hz, 2H), 2.64 (m, 2H), 2.47 (m, 10H), 2.34 (s, 3H), 2.16 (m, 2H), 1.32 (t,J = 7.1
Hz, 3H).
C. 8-Indan-5-yl-2-{4-[2-(4-methyl-piperazin-1-yl)-ethyl]-phenylamino }-5-o0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide
Using the procedure outlined in Example 7 the title compound was prepared from
8-indan—5-y1—2—{4-[2—(4-methyl-piperazin-1-yl)-ethyl]—phenylamino}-5-ox9~5,8-dihydro—
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (20 mg, 0.036 mmol). A yellow
solid was obtained (5.8 mg, 30%). 'H NMR (400MHz, DMSO-ds) & (ppm): 10.48 (br, 1H),
9.31 (s, 1H), 9.10 (s, 1H), 8.62 (s, 1H), 7.75 (m, 1H), 7.54 (m, 2H), 7.41 (m, 2H), 6.97 (br,
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2H), 3.55 (m, 4H), 3.09 (t, J = 7.3 Hz, 2H), 3.01 (t, J = 7.4 Hz, 2H), 2.71 (m, 2H), 2.57 {m,
13H), 2.22 (m, 2H). Mass Spectrum (LCMS, ESI pos.) Calcd. For C3gH;3N,05: 524.27 (M
+ H), Found 524.1.

Example 47

8-Indan-5-yl-2-{4-[2-(4-methyl-piperazin-1-yl)-ethyl]-
phenylamino }-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-
6-carboxylic acid methyl amide (Cpd 47)

Using the procedure outlined in Example 28 the title compound was prepared from

8-indan—5—y1—2¥ {4-[2-(4-methyl-piperazin-1 -yl)-ethyl] -phenylamino }-5-0x0-5,8-dihydro- .

. pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (from Example 46(B) above, 20 mg,
0.036 mmol). A yellow solid was obtained (5.1 mg, 26%) after a preparative HPLC (32
ml/ min 5-100% MeCN/ H,O gradient over 10 min) purification. 'H NMR (400MHz,
CDC13/CD3‘OD 20:1 v/v) & (ppm): 9.61 (m, 1H), 9.29 (s, 1H), 8.75 (s, 1H), 7.35(d, J=7.9
Hz, lH),‘ 7.19 (m, 3H), 7.09 (d, J = 7.9 Hz, 1H), 6.84 (br, 2H), 3.00-2.90 (m, 7H), 2.64 (1,
ZH), 2.47 (m, 10H), 2.24 (s, 3H), 2.15 (m, 2H). Mass Spectrum (LLCMS, ESI pos.) Calcd.
For C31:H35N702: 538.29 (M + H), Found 538.1.

Example 48

8-Indan-5-yl-2-{4-[2-(4-methyl-piperazin-1-yl)-ethyl]-
phenylamino }-5-o0xo0-5,8-dihydro-pyrido[2,3-d]pyrimidine-
6-carboxylic acid ethyl amide (Cpd 48)

\N’\ o o
H)\N/ N H

Using the procedure outlined in Example 29 the title compound was prepared from

8-indan-5-yl-2-{4-[2-(4-methyl-piperazin-1-yl)-ethyl]-phenylamino }-5-ox0-5,8-dihydro-
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pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (from Example 46(B) above, 20 mg,
0.036 mmol). A yellow solid was obtained (7.1 mg, 36%) after a preparative HPLC (32
mL/ min 5-100% MeCN/ H;O gradient over 10 min) purification. 1H NMR (400MHz,
CDCls/CD50D 20:1 v/v) 8 (ppm): 9.61 (m, 1H), 9.29 (s, 1H), 8.75 (s, 1H), 7.35 (d, J = 7.9
Hz, 1H), 7.19 (m, 3H), 7.09 (d, J = 7.9 Hz, 1H), 6.84 (br, 2H), 3.50 (m, 2H), 3.06 (t, J =
7.4 Hz, 2H), 2.99 (t, J = 7.4 Hz, 2H), 2.73 (m, 2H), 2.53 (m, 10H), 2.31 (s, 3H), 2.22 (m,
2H), 1.26 (t, J = 7.3 Hz, 3H). Mass Spectrum (LCMS, ESI pos.) Calcd. For C3oH37N;0,:
552.30 (M + H), Found 552.1. |

Example 49

8-Indan—5-y1—5-ox0-2-(4—piperidin—4—y1—phenylafnino)-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide
(Cpd 49) '

A. 4-(4-Amino-phenyl)-3,6-dihydro-2H-pyridine-1-carboxylic acid tert—Butyl ester

‘ The title compound was prepared by Suzuki coupling of 4-(4,4,5,5-tetramethyl- '
[1,3,2]dioxaborolan-2-yl)-phenylamine with 4-trifluoromethanesulfonyloxy-3,6-dihydro-
2H-pyridine-1-carboxylic acid tert-butyl ester (Synthesis, 993, (1991)). Mass spectrum
(ESI, m/z): Calcd. for C16H22N202, 275.2 (M+H), found 275.1.

B. 4-(4-Amino-phenyl)-piperidine-1-carboxylic acid rerz-butyl ester
A solution of 4-(4-amino-phenyl)-3,6-dihydro-2 H-pyridine-1-carboxylic acid tert-
butyl ester (0.35 g, 1.2 mmol) (as prepared in the previous step) in methanol was
hydrogenated over 10 % Pd/C at 20 psi for 1 h. The solution was filtered and concentrated
_to give 0.35 g (100 %) of the title compound as a yellow solid. "H NMR (400MHz,
DMSO-dy) 6 (ppm): 6.85 (d, J = 8.3 Hz, 2H), 6.50 (d, J = 8.3 Hz, 2H), 4.81 ‘(s, 2H), 4.012
(m, 2H), 3.85 (br, 2H), 2.44 (m, 1H), 2.66 (m, 2H), 1.42 (m, 11H).
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C. 8-Indan-5-y1-5-oxo-2—(4-piperidin-4—y1;phenylamino)~5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester :

Using the procedure outlined in Example 1(g) the title compound was prepared
from 4-(4-amino-phenyl)-piperidine-1~carb6xy1ic acid tert-butyl ester (from the previous
step, 66 mg, 0.24 mmol) and 8-indan-5-yl-2-methanesulfonyl-5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (from Example 1(¢), 100 mg, 0.24
mmol). A yellow solid was obtained (75 mg, 51 %) after a preparative HPLC (32 mL/ mm ‘
5-100% MeCN/ H,O gradient over 10 min) purification. The Boc group was removed by
treatment with TFA in CH,Cl, (1:1 v/v) to give the title compound. "H NMR (400MHz,
CDCl3) 6 (ppm): 9.31 (s, 1H), 8.54 (s, 1H), 7.42 (d, J = 7.9 Hz, 1H), 7.29 {br, 2H), 7.27 (s,
1H), 7.18 (d, J=79Hz, 1H), 6.91 (br, 2H), 4.35 (q, J = 7.1 Hz, 2H), 3.52 (m, 2H), 3.16
(br, 2H), 2.97 (m, 4H), 2.68 (rﬁ, 1H), 2.22 (m, 2H), 1.95 (m, 2H), 1.35 (t, /= 7.1 Hz, 3H).
D. 8-Indaﬁ—5-yl-5—oxo-2—(4-piperidin—4~y1-phenylamino)—S,8-dihydro-pyrido[2,3—
d]pyrimidine-G-cérboxylic acid amide

Using the procedure outlined in Example 7 the title compound was prepared from
8-indan-5-yl-5-0x0-2-(4-piperidin-4-yl-phenylamino)-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester (27 mg, 0.053 mmol). A yelloW solid was
obtained as a TFA salt after a preparative HPLC (32 mL/ min 5-100% MeCN/ H,O
gradient over 10 min) purification (24 mg, 76 %). 'H NMR (400MHz, DMSO-dg) O (ppm):
10.48 (br, 1H), 9.31 (s, 1H), 9.10 (s, 1H), 8.62 (s, 1H), 7.75 (m, 1H), 7.54 (m, 2H); 741
(m, 2H), 6.97 (br, 2H), 3.55 (m, 4H), 3.09 (t, J = 7.3 Hz, 2H), 3.01 (t, J = 7.4 Hz, 2H), 2.81

(m, 1H), 2.22 (m, 2H), 1.95 (m, 2H), 1.75 (m, 2H). Mass Spectrum (LCMS, ESI pos.)
- Calcd. For CygHpgNgO4: 481.23 (M + H), Found 481.1.
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~ Example 50

8-Indan—5-yl—5—oxo-2—(4-piperidin—4-yl-phenylamino)-S,8-
dihydro-pyrido([2,3-d]pyrimidine-6-carboxylic acid methyl
‘ amide (Cpd 50)

HN o o
N N

O@\JI\/ I h
NN

Using the procedure outlined in Example 28 the title compound was prepared from
8-indan-5-yl-5-0x0-2-(4-piperidin-4-yl-phenylamino)-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester (from Example 48(C) above, 20 mg, O 039
mmol). A yellow solid was obtained (TFA salt, 8.9 mg, 37%) after a preparative HPLC (32
ml/ min 5-100% MeCN/ H,O gradient over 10 min) purification. "H NMR (4001\/1]‘1_2?
CDCl3/CD;0D 20:1 v/v) & (ppm): 9.30 (s, 1H), 8.75 (s, 1H), 7.35 (d, J = 7.9 Hz, 1H), 7.19
(m, 3H), 7.09 (d, J = 7.9 Hz, 1H), 6.84 (br, 2H), 3.48 (m, 2H), 2.97 (m, 11H), 2.62 (m,
1H), 2.16 (m, 2H), 1.88 (m, 2H). Mass Spectrum (LCMS, ESI pos.) Cal'qd. For
C20H30NsO2: 495.24 (M + H), Found 495.1.

Example 51

8-Indan-5-yl-5-0x0-2-(4-piperidin-4-yl-phenylamino)-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl
amide (Cpd 51)

HN o 9
N N
LA S "
N7 NT N

Using the procedure outlined in Example 29 the title compound was prepared from
8-indan-5-yl-5-0x0-2-(4-piperidin-4-yl-phenylamino)-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester (from Example 48(C) above, 20 mg, 0.039
mmol). A yellow solid was obtained (TFA salt, 7.3 mg, 30%) after a preparative HPLC (32
mL/ min 5-100% MeCN/ H,O gradient over 10 min) purification. _1H NMR (400MHz,
CDCl3/CD30OD 20:1 v/v) 8 (ppm): 9.30 (s, 1H), 8.75 (s, 1H), 7.35(d, J = 7.9 Hz, 1H), 7.19
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(m, 3H), 7.09 (d, J = 7.9 Hz, 1H), 6.84 (br, 2H), 3.48 (m, 4H), 2.97 (m, 8H), 2.64 (m, 1H),
2.20 (m, 2H), 1.90 (m, 2H), 1.26 (t, J = 7.3 Hz, 3H). Mass Spectrum (LCMS, ESI pos.)
Calcd. For C30H32N602! 509.26 (M + H), Found 509.1.

Example 52

8-Indan-5-yl-5-0x0-2-(3-piperazin-1-yl-phenylamino)-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide
(Cpd 52)

o O

N7 NHZ
O, LKL
N N™ N™ °N
YR

A 4-(3-Amino-phenyl)-piperazine-1-carboxylic acid terz-butyl ester
Using the procedure outlined in Example 37 (A), the title compound was prepared
~ from 1-fluoro-3-nitrobenzene (1g, 7 mmol) and 1-Boc-piperazine (1.9 g, 10 mmol) 'H
NMR (400MHZ, CDCly) & (ppm): 7.03 (t, J = 8.0 Hz, 1H), 6.34 (d, J = 8.2 Hz, 1H), 6.23
(m, 2H), 3.62 (br, 2H), 3.53 (m, 4H), 3.07 (m, 2H), 1.47 (s, 9H).

B. 8-Indan-5-y1-5-oxo-2—(3—piperazin-1-yl-phenylamino)-S,8-dihydro-pyrido[2,3—

d]pyrimidine-6-carboxylic acid ethyl ester

Using the procedure outlined in Example 1(g) the title compound was prepared
from 4-(3-amino-phenyl)-piperazine-1-carboxylic acid zert-butyl ester (from the prévious
step, 54 mg, 0.19 mmol) and 8-indan-5-yl—2-methanesulfonyl-5—oxo—S,S-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (from Example 1(e) above, 80 mg,

© 0.19 mmol). A yellow solid was obtained (60 mg, 62 %) after a preparative HPLC (32 mL/
min 5-100% MeCN/ H,O gradient over 10 min) purification. The Boc group was removed
by treatment with TFA in CH>Cl, (1:1 v/v) to give the title compound. 'H NMR
(400MHz, CDCl3/CD3s0D 10:1 v/v) & (ppm):-9.26 (br, 1H), 8.49 (s, 1H), 7.35 (d, J= 7.9
Hz, 1H), 7.20 (s, 1H), 7.11 (m, 2H), 6.78 (br, 2H), 6.54 (m, lH), 4.24 (q, J =7.1 Hz, 2H),
3.98 (m, 4H), 2.29 (m, 4H), 2.96 (m, 4H), 2.14 (m, 2H), 1.27 (t, J = 7.1 Hz, 3H).
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C. 8-1nda1i—5-y1.—5-oxq-Z-(3-piperazin~1-yl—phenylamino)—S,8-dihydro-pyrido[2;3—
d]pyrimidine-6-carboxylic acid amide

Using the procedure outlined in Example 7 the title compound was.prepared from
8-indan-5-yl-5-0x0-2-(3-piperazin-1-yl-phenylamino)-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester (from the previous step, 20 mg, 0.038 mmol).
The title compound was obtained as a TFA salt after a preparative HPLC (32 mL/ min 5-
100% MeCN/ H,0 gradient over 10 min) purification (6.9 mg, 30%). "H NMR (400MHz,
DMSO-de) & (ppm): 10.21 (br, 1H), 9.20 (s, 1H), 8.96 (s, 1H), 8.63 (s, 1H), 8.48 (s, 1H),
7.61 (d, J = 3.4 Hz, 1H), 7.41(m, 2H), 7.30 (d, J = 8.1 Hz, 1H), 7.10 (d, J = 7.7 Hz, 1H),
6.81 (br, 1H), 6.57 (d, J = 8.5 Hz, 1H), 3.14 (m, 4H), 2.90 (m, 4H), 2.05 (m, 2H). Mass
Spectrum (LCMS, ESI pos.) Calcd. For C7H»7N70;: 482.22 (M + H), Found 482.1.. |

Example 53

8-Indan-5-yl-5-0x0-2-(3-piperazin-1-yl-phenylamino)-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl
amide (Cpd 53)

o ©O
N N~
SOy
NO\NJ\N/ N
TG

- Using the procedure outlined in Example 28 the title compound was prepared from
8-indan-5-yl-5-0x0-2-(3-piperazin-1-yl-phenylamino)-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester (from Example 52(B) above, 20 mg, 0.039
mmol). A yellow solid was obtained (TFA salt, 13.2 mg, 56%) after a preparative HPLC
(32 mL/ ’min 5-100% MeCN/ H,O gradient over 10 min) purification. TH NMR (400MHz,
CDCI3/CD;0D 10:1 v/v) 8 (ppmy): 9.67 (br,1H), 9.35 (s, 1H), 8.77 (s, 1H), 7.36 (d, J = 7.9
Hz, 1H), 7.23 (s, 1H), 7.17 (br, 1H), 7.13 (d, J = 7.9 Hz, 1H), 6.87 (br, 1H), 6.67 (br, 1H),
6.57 (m, 1H), 3.27 (m, 4H), 2.97 (m, 7TH), 2.44 (br, 4H), 2.16 (m, 2H). Mass Spectrum
(LCMS, ESI pos.) Caled. For CosH20N705: 496.24 (M + H), Found 496.0.
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Example 54

8—Indan-5-yl—5-oxo-2-(3-piperazinj1-yl-phenylamino)-S ,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl
amide (Cpd 54).

o ©O
QUL
|
N7 NJ,\N/ N ‘
HN _J H (%

Using the procedure outlined in Example 29 the title compound was prepared from
8-indan-5-yl-5-oxo0-2-(3-piperazin-1-yl-phenylamino)-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester (from Example 52(B) above, 20 mg, 0.039
mmol). A yellow solid was obtained (TFA salt, 8.5 mg, 35%) after a preparative HPLC (32

" mL/ min 5-100% MeCN/ H,0 gradient over 10 min) purification. "H NMR (400MHz,
CDCl:/CD3OD 10:1 v/v) & (ppm): 9’.30 (s, 1H), 8.72 (s, 1H), 7.34 (d, J = 7.9 Hz, 1H), 7.19
(s, 1H), 7.15 (br, 1H), 7.10 (d, J = 7.9 Hz, 1H), 6.84 (br, 1H), 6.61 (br, 1H), 6.54 (m, 1H),
3.41 (m, 2H), 3.22 (m, 4H), 2.96 (m, 4H), 2.77 (br, 4H), 2.14 (m, 2H), 1.18 (t, J = 7.3 Hz,
3H). Mass Spectrum (LCMS, ESI pos.) Calcd. For CooH31N70,: 510.25 (M + H), Found
510.1.

Example 55

2-[3-(3,5-Dimethyl-piperazin-1-yl)-phenylamino]-8-indan-
5-yl-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-
carboxylic acid amide (Cpd 55)

o O
o
HN\H H (%

A. 3-(3,5-Dimethyl-piperazin-1-yl)-phenylamine
Using the procedure outlined in Example 37 (A), the title compound was prepared

from 1-fluoro-3-nitrobenzene (1g, 7 mmol) and 3,5-dimethyl-piperazine (1.14 g, 10
mmol). "H NMR (400MHz, CDCls) & (ppm): 7.00 (t, J = 8.0 Hz, 1H), 6.33 (d, J = 8.2 Hz,
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1H), 6.21 (m, 1H), 6.15 (d, J = 8.2 Hz, 1H), 3.60 (br, 2H), 3.45 (d, J = 9.8Hz, 2H), 2.98
(m, 1H), 2.22 (t, J = 11.3 Hz, 2H), 1.10 (s, 3H), 1.08 (s, 3H).

B. 2-[3-(3,5-Dimethyl-piperazin—1-yl)—phenylamino]-8—indan¥5-y1-5-oxo-5,8-dihydro_
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester

Using the procedure outlined in Example 1(g) the title compound was prepared
from 3-(3,S-dimethyl—‘pipei'azin-1-y1)-pheny1amine (from the previous step, 52 mg, 0.25
mmol) and 8~indan—5—yl—2—methanesulfonyl-5—0xo—5,8-dihydro-pypido[2,37d]pyrimidine-6-
carboxylic acid ethyl ester (from Example 1(e) above, 100 mg, O.24,mmol). A yellow solid
was obtained (67 mg, 52 %) after a preparative HPLC (32 mL’[ min 5-100% MeCN/ H,O
gradient over 10 min)v_purification. "H NMR (400MHz, CDCl3) & (ppm): 9.29 ‘(s', 1H), 8.44
(s, 1H), 7.49 (br, 1H), 7.31 (d, J = 7.9 Hz, 1H), 7.20 (m, 2H), 7.09 (d, J = 7.8 Hz, 1H), 6.94
(d, J=7.9 Hz, 1H), 6.87 (br, 1H), 6.52 (d, J = 7.9 Hz, 1H), 4.32 (q, J=7.1 Hz, 2H),‘3.3‘A8 ‘
(d, J = 10.5 Hz, 2H), 3.03 (m, 6H), 2.25 (m, 2H), 2.12 (m, 2H), 1.32 (t, J= 7.1 HZ, 3H),
1.10 (s, 3H), 1.08 (s, 3H). -

C. 2-[3-(3,5-Dimethyl-piperazin-1-yl)-phenylamino]-8-indan-5-yl-5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide |
Using the procedure outlined in Example 7 the title compound was prepated from

‘ 2-[3-(3,5-dimethyl-piperazin-1-yl)-phenylamino]-8-indan-5-yl-5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (from the previous step, 15 mg,
0.028 mmol). The title compound was obtained as a TFA salt after a preparative HPLC (32
mL/ min 5-100% MeCN/ H,O gradient over 10 min) purification (10.8 mg, 62%). IH
NMR (400MHz, CDCl3/CD30D 5:1 v/v) O (ppm): 9.67 (br, 1H), 9.35 ('s,‘lH), 8;77 (s, 1H),
7.36 (d,J =79 Hz, 1H), 7.23 (s, 1H), 7.17 (br, 1H), 7.13 (d, J = 7.9 Hz, 1H), 6.87 (br, 1H),
6.67 (br, 1H), 6.57 (m, 1H), 3.49 (d, J = 10.5 Hz, 2H), 3.37 (m, 2H), 2.96 (m, 4H), 2.65 (t,
J=11.5Hz, 2H), 2.13 (m, 2H), 1.31 (s, 3H), 1.29 (s, 3H). Mass Spectrum (LCMS, ESI
pos.) Calcd. For CyoH3;N;0,: 510.25 (M + H), Found 510.1.
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Example 56

2-[3-(3,5-Dimethyl-piperazin-1-yl)-phenylamino]-8-indan-
5-yl-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-
carboxylic acid methyl amide (Cpd 56)

o O
N

Using the procedure outlined in Example 28 the title compound was prepared from

N/

2-[3 ¥(3,5-dimethyl—piperazin—1—yl)~phenylamino]—8-indan~5-yl-5~oxo-'5,8-dihydro—
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (from Example 55(B), 15 mg, 0.028
mmol). A yellow solid was obtained (TFA salt, 5.3 mg, 30%) after a preparative HPLC (32
'mL/ min 5-100% MeCN/ H,0 gradient ovér 10 min) purification. 'H NMR (400MHz, |

' CDCls) § (ppm): 9.67 (br, 1H), 9.34 (s, 1H), 8.77 (s, 1H), 7.36 (d, J = 7.9 Hz, 1H), 7.22 (s,
1H), 7.17 (br, 1H), 7.13 (d, J = 7.9 Hz, 1H), 6.85 (br, 1H), 6.67 (br, 1H), 6.55 (m, 1H),
3.49 (d, J = 10.5 Hz, 2H), 3.37 (m, 2H), 2.97 (m, 7TH), 2.74 (m, 4H), 2.13 (m, 2H), 1.33 (s,
3H),‘1.31 (s, 3H). Mass Spectrum (LCMS, ESI pos.) Calcd. For C30H33N704: 524.27 (M +
H), Found 524.1.

Example 57

8-Cyclohexyl—2-[4-(2—morph01in-4—yl-ethyl)—phenylamino]-
5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic
acid amide (Cpd 57)

o™ 0

(N CONHs
Q0

A. 8-Cyclohexyl-2-[4-(2-morpholin-4-yl-ethyl)-phenylamino]-5-ox0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester

Using the procedure outlined in Example 1(g) the title compound was prepared
from 4-(2-morpholin-4-yl-ethyl)-phenylamine (from Example 27(A), 54 mg, 0.26 mmol)
and 8-cyclohexyl-2-methanesulfonyl-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-
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carboxylic acid ethyl ester (from Example 17(e) above, 100 mg, 0.26 mmol). The title
compound was obtained as a white solid (77 mg, 59%). "H NMR (400MHz, CDCl;) &
(ppm): 9.28 (s, 1H), 8.46 (s, 1H), 7.98 (br, 1H), 7.50 (d, J = 8.5 Hz, 2H), 7.17 (4,7 =8.5
Hz, 2H), 5.04 (m, 1H), 4.32 (g, J = 7.1 Hz, 2H), 3.67 (t, J = 4.6 Hz, 4H), 2.76 (m, 2H),
2.54 (m, 2H), 2.47 (m, 4 H), 1.99 (m, 4H), 1.78 (m, 1H), 1.61 (m, 2H), 1.46 {m, Zﬂ), 1.34
(t, J=17.1 Hz, 3H), 1.23 (m, 1H).

B. 8-Cyclohexyl-2- [4-(2-morpholin-4—y1-ethyl)-phenylamino]-5-.oxo-’5,8-dihyd'ro-v

| pyrido[2,3-d]pyrimidine-6-carboxylic acid amide
Using the procedure outlined in Example 7 the title compound was prepared from

‘ 8-cyclohexy1—2—[4-(2-morpholin—4-yl-ethyl)—phenylamino]-5-oxo-S,8-di,hydro—p‘yridoh[2,3—
d]pyrimidine-6-carboxylic acid ethyl ester (from the previous stép,v 20 mg, 0.039 mmol).
The title compound was obtained as yellow solid after a pr’eparativel HPLC (32 mL/ min 5-
100% MeCN/ H,O gradient over 10 min) purification (10.7,mg, 56%). '"H NMR (400MHz,
CDCls) 6 (ppm): 9.42 (br, 1H), 9.31 (s, 1H), 8.78 (s, 1H), 7.50 (d, J=8.5Hz, 2H), 7.17 (d,
J=8.5Hz, 2H), 5.10 (m, 1H), 3.67 (t, J 4.6 Hz, 4H), 2.76 (m, 2H), 2.54 (m, 2H), 2.46
(m, 4H), 1.99 (m, 4H), 1.78-1.19 (m, 1OH) Mass Spectrum (LCMS ESI pos. ) Calcd. For
CosH32N6O3: 477.25 (M + H), Found 477.1.

Example 58

8-Cyclohexyl-2-[4-(2-morpholin-4-yl-ethyl)-phenylamino]-
5-0x0-3,8-dihydro-pyrido[2,3-d]pyrimidine-6- -carboxylic
acid methyl amide (Cpd 58)

o™ 0 o

K/N\/\@N/leh; N| H/‘
e

Using the procedure outlined in Example 28 the title compound was prepared from
8-cyclohexyl-2-[4-(2-morpholin-4-yl-ethyl)-phenylamino]-5-o0xo0-5 ,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester (from Example 57(A), 20 mg, 0.039 mmol).
The title compound was obtained as yellow solid after a preparative HPLC (32 mL/ min 5-
100% MeCN/ H2O gradient over 10 min) purification (13.4 mg, 70%). "H NMR (400MHz,
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CDCls) & (ppm): 9.57 (m, 1H), 9.30 (s, 1H), 8.78 (s, 1H), 7.70 (br, 1H), 7.50 (d, J = 8.5
Hz, 2H), 7.16 (d, J = 8.5 Hz, 2H), 5.09 (m, 1H), 3.67 (t, J = 4.6 Hz, 4H), 2.94 (d, J = 4.9
Hz, 3H), 2.76 (m, 2H), 2.54 (m, 2H), 2.46 (m, 4H), 1.97 (m, 4H), 1.71 (m, 3H), 1.44 (m,
2H), 1.23 (m, 1H). Mass Spectrum (LCMS, ESI pds.) Calcd. For Co7H34NgO3: 491.27 (M +
H), Found 491.0. '

Example 59

8-Cyclohexyl-2-[4-(2-morpholin-4-yl-ethyl)-phenylamino]-
5-0x0-5,8-dihydro-pyrido{2,3-d]pyrimidine-6-carboxylic
acid ethyl amide (Cpd 59) ‘

oo

- Using the procedure outlined in Example 29, the title compound was prepared from
8-cyclohexyl-2-[4-(2-morpholin-4-yl-ethyl)-phenylamino]-5-0x0-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester (from Example 57(A), 20 mg, 0.039 mmol).
The title compound was obtained as yellow solid after a preparative HPLC (32 mL/ min 5-
100% MeCN/ H,0 gradient over 10 min) purification (11.9 mg, 60%). "H NMR (400MHz,
CDCls) o (ppm): 9.64 (m, 1H), 9.30 (s, 1H), 8.78 (s, 1H), 7.70 (br, 1H), 7.50 (d, J = 8.5
Hz, 2H), 7.16 (d, J = 8.5 Hz, 2H), 5.07 (m, 1H), 3.67 (t, J =46 Hz, 4H), 3.42 (m, 2H),
2.76 (m, 2H), 2.54 (m, 2H), 2.46 (m, 4H), 1.97 (m, 4H), 1.71 (m, SH), 1.44 (m, 2H), 1.18
(m, 4H). Mass Specﬁum (LCMS, ESI pos.) Calcd. For CpgH3NgO3: 505.28 (M + H),
Found 505.0.

Example 60

8-Cyclohexyl-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-
6-carboxylic acid amide (Cpd 60)

\,\(/\rl\j N/YCS/CONHE
T OI
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A. 8-Cyclohexyl-2-[4-(4-methyl-piperazin-1-y1)-phenylamino]-5-o0x0-5,8- d1hydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester

Using the procedure outlined in Example 1(g) the title compound was prepared
from 4-(4-methyl-piperazin-1-yl)-phenylamine (50 mg, 0.26 mmol) and 8-cyclohexyl-2-
methanesulfonyl-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester
(from Example 17(e), 100 mg, 0.26 mmol). The title compound was obtained as a yellow>
solid (80 mg, 63%). "H NMR (400MHz, CDCls) & (ppm): 9.25 (s, 1H), 8.44 (s, 1H), 7.56
(br, 1H), 7.43 (d, J = 8.9 Hz, 2H), 6.87 (d, J = 9.0 Hz, 2H), 5.00 (m, 1H), 4.32(q, J = 7.1
Hz, 2H), 3.16 (t, J = 4.9 Hz, 4H), 2.55 (t, J = 4.9 Hz, 4H), 2.30 (s, 3H), 1.94 {m, 4H), 1.76
(m, 1H), 1.62 (m, 2H), 1.42 (m, 2H), 1.34 (t, J=7.1 Hz, 3H), 1.21 (m, 1H). '

B. 8-Cyclohexyl-2-[4-(4-methyl-piperazin-1 -yl)-phenylamino]l-S—on-S ,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide ‘ ‘

Using the procedure outlined in Example 7 the title compound was prepared from |

| 8-cyclohexyl-2-[4~(4-methyl-piperazin-1-yl)-phenylamino]-5 -0x0-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester (from the previous step, 20 mg, 0.040 mmol).
The title compound was obtained as yellow solid after a preparative HPLC (32 mL/ min 5-
100% MeCN/ H>O gradient over 10 min) purification (9.9 mg, 54%). '"H NMR (400MHz,

~ DMSO-dy) & (ppm): 10.27 (br, 1H), 9.15 (s, 1H), 9.05 (m, 1H), 8.68 (s, 1H), 7.60 (m, 3H),
6.92 (d, /= 9.0 Hz, 2H), 4.99 (m, 1H), 3.09 (m, 4H), 2.44 (m, 4H), 2.20 (s, 3H), 1.92 (m,
4H), 1.71 (m, 3H), 1.42 (m, 2H), 1.30 (m, 1H). Mass Spectrum (LCMS, ESI pos.) Calcd.
For CysH31N;70,: 462.25 (M + H), Found 462.0.

Example 61

8-Cyclohexyl-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-5-oxo0-5,8-dihydro-pyrido[2,3-d]pyrimidine-
6-carboxylic acid methyl amide (Cpd 61)

”“@m*

~
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Using the procedure outlined in Example 28 the title compound was prepared from
8-cyclohexyl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-0x0-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester (from Example 60(A), 20 mg, 0.040 mmol).
The title compound was obtained as yellow solid after a preparative HPLC (32 ml/ min 5-
100% MeCN/ H,O gradient over 10 min) purification (9.0 mg, 47%). 'H NMR (400MHz,
CDCls) 6 (ppm): 9.60 (m, 1H), 9.27 (s, 1H), 8.76 (s, 1H), 7.50 (br, 1H), 7.44 d,/=8.6
Hz, 2H), 6.88 (d, J = 9.0 Hz, 2H), 5.05 (m, 1H), 3.14 (m, 4H), 2.92 (d, J = 4.9 Hz, 3H),
2.54 (m, 4H), 2.30 (s, 3H), 1.95 (m, 4H), 1.66 (m, 3H), 1.44 (m, 2H), 1.20 (m, 1H). Mass
Spectrum (LCMS, ESI pos.) Calcd. For Cy¢H33N70,: 476.27 M + H)‘, Found 476.0.

Example 62

8-Cyclohexyl-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-5-o0xo-5,8-dihydro-pyrido[2,3-d]pyrimidine-
6-carboxylic acid ethyl amide (Cpd 62)

\N(]J o o
N ~

Using the procedure outlined in Example 29 the title compound was prepared from
8-cyclohexyl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5 -0x0-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester (from Example 60(A), 20 mg, 0.040 mmol).
The title compound was obtained as yellow solid after a preparative HPLC (32 mL/ min 5-
100% MeCN/ H,0 gradient over 10 min) purification (8.3 mg, 42%). '"H NMR (400MHz,
CDCls) & (ppm): 9.60 (m, 1H), 9.27 (s, 1H), 8.76 (s, 1H), 7.50 (br, 1H), 7.44 (d, J = 8.6
Hz, 2H), 6.88 (d, J = 9.0 Hz, 2H), 5.05 (m, 1H), 3.42 (m, 2H), 3.14 (m, 4H), 2.54 (m, 4H),
2.30 (s, 3H), 1.95 (m, 4H), 1.66 (m, 3H), 1.44 (m, 2H), 1.23 (m, 1H), 1.18 (t, J = 7.3 Hz,
3H). Mass Spectrum (LCMS, ESI pos.) Calcd. For CoH35N705: 490.29 (M + H), Found
490.0.
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Example 63

8-Cyclohexyl-2-[3-(4-methyl-piperazin-1-yl)-
~ phenylamino]-5-oxo-5,8-dihydro-pyrido[2,3-d]pyrimidine-
6-carboxylic acid amide (Cpd 63)

0
ST

A. 8—Cyclohe)gyl-2—[3-(4—methyl—piperazin—1-yl)-phenylaminoj -5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester ‘

Using the procedure outlined in Example 1(g) the title compound was 'pr'epa1j_ed
from 3-(4-methyl-piperazin-1-yl)-phenylamine (from Example '37(A), 55 mg, O.29ymm01)
and 8-cyclohexyl-2-methanesulfonyl-5-0x0-5 ,8-dihydro-pyrido[2,3-d]pyrimidine—5—‘
carboxylic acid ethyl ester (from Example 17(¢), 100 mg, 0.26 mmol). The title compound ‘
was obtained as a yellow solid (72 mg, 56%). TH NMR (400MHz, CDCl3) 8 (ppm): 9.27
(s, 1H), 8.46 (s, 1H), 7.75 (br, lH); 7.29 (m, 1H), 7.22 (d, J=8.5Hz, 1H), 6.86 (m, 1H),
6.66 (d, J = 8.5 Hz, 1H), 5.05 (m, 1H), 4.31 (g, J = 7.1 Hz, 2H), 3.17 (t, J = 4.9 Hz, 4H),
2.51(t, J=4.9 Hz, 4H), 2.28 (s, 3H), 1.94 (m, 4H), 1.76-1.19 (m, 6H), 1.34 (t, J=7.1 Hz, '

- 3H).
B. 8-Cyclohexyl-2-[3-(4-methyl-piperazin-1-yl)-phenylamino]-5-oxo-5,8-dihydro-
pyrido[2,3—d]pyrimidine—6-cafboxylic acid amide

Using the procedure outlined in Example 7 the title compound was prepared from
8-cyclohexyl-2-[3-(4-methyl-piperazin-1-yl)-phenylamino] -5-oxo-S,8-dihydro—§yrido[2,3—'
d]pyrimidine-6-carboxylic acid ethyl ester (from the previous step, 20 mg, 0.040 mmol).
The title compound was obtained as yellow solid after a preparative HPLC (32 mL/ min 5-
100% MeCN/ H,O gradient over 10 min) purification (2.3 mg, 12%). 'H NMR (400MHz,
CDCl3) 8 (ppm): 9.44 (br, 1H), 9.32 (s, 1H), 8.77 (s, 1H), 7.50 (br, 1H), 7.29 (br, 1H), 7.22
(m, 1H), 6.86 (br, 1H), 6.70 (d, J = 8.5 Hz, 1H), 5.67 (br, 1H), 5.11 (m, 1H), 3.18 (m, 4H),
2.52 (m, 4H), 2.29 (s, 3H), 1.95 (m, 4H), 1.69 (m, 3H), 1.44 (m, 2H), 1.20 (m, 1H). Mass
Spectrum (LCMS, ESI pos.) Caled. For C25H31N70,: 462.25 (M + H), Found 462.1.
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Example 64

8-Cyclohexyl-2-[3-(4-methyl-piperazin-1-yl)-
phenylamino]-5-o0xo0-5,8-dihydro-pyrido[2,3-d]pyrimidine-
6-carboxylic acid methyl amide (Cpd 64)

0O O
Oy

Using the procedure outlined in Example 28 the title compound was prepared from
8-cyclohexyl-2-[3-(4-methyl-piperazin-1-yl)-phenylamino]-5-0x0-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester (from Examplé 63(A), 20 mg, 0.040 mmol).

The title compound was obtained as yellow solid after a preparative HPLC (32 mL/ min 5-
100% MeCN/ H>O gradiént over 10 min) purification (8.9 mg, 47%). '"H NMR (400MHz,
-CDCl) d (ppm): 9.59 (m, lH),,9.31 (s, 1H), 8.78 (s, 1H), 7.50 (br, 1H), 7.29 (m, 1H), 7.22

(d, J = 8.5 Hz, 1H), 6.87 (m, 1H), 6.68 (d, J = 8.5 Hz, 1H), 5.09 (m, 1H), 3.14 (m, 4H),
2.92 (d, J =4.9 Hz, 3H), 2.54 (m, 4H), 2.30 (s, 3H), 1.95 (i, 4H), 1.66 (m, 3H), 1.44 (m,
2H), 1.20 (m, 1H). Mass Spectrum (LCMS, ESI pos.) Calcd. For CsH33N;04: 476.27 (M +
H), Found 476.1.

Example 65

8-Cyclohexyl-2-[3-(4-methyl-piperazin-1-yl)-
phenylamino]-5-oxo-5,8-dihydro-pyrido[2,3-d]pyrimidine-
6-carboxylic acid ethyl amide (Cpd 65)

‘ o 0
eNoagy
A O

Using the procedure outlined in Example 29 the title compound was prepared from
8-cyclohexyl-2-[3-(4-methyl-piperazin-1-yl)-phenylamino]-5-0x0-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester (from Example 63(A), 20 mg, 0.040 mmol).
The title compound was obtained as yellow solid after a preparative HPLC (32 mL/ min 5-
100% MeCN/ HzO gradient over 10 min) purification (7.5 mg, 38%). "H NMR (400MHz,
CDCls) & (ppm): 9.65 (m, 1H), 9.30 (s, 1H), 8.78 (s, 1H), 7.47 (br, 1H), 7.29 (m, 1H), 7.22
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(d,J = 8.5 Hz, 1H), 6.87 (m, 1H), 6.68 (d, J = 8.5 Hz, 1H), 5.09 {m, 1H), 3.42 (m, 2H),
3.14 (m, 4H), 2.54 (m, 4H), 2.30 (s, 3H), 1.95 (m, 4H), 1.66 (m, 3H), 1.44 (m, 2H), 1.23
(m, 1H), 1.18 (t, J = 7.3 Hz, 3H). Mass Spectrum (LCMS, ESI pos.) Calcd. For
C27H35N705: 490.29 (M + H), Found 490.1. |

Example 66

8-Cyclohexyl-2-[4-(2-isopropylsulfamoyl-ethyl)-
phenylamino]-5-oxo-5,8-dihydro-pyrido[2,3-d]pyrimidine-
6-carboxylic acid amide (Cpd 66)

o) ‘
)\ \\Séo 2 1
ﬂ’ : N7 NH,

\/\Q\EJ\N/ N|

A. 8-Cyclohexyl-2- [4—(2—isopropylsulfamoyl—ethyl)fphenylaminb] -5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester

Using the procedure outlined in Example 1(g) the title compound was prepéred
from 2-(4-amino-phenyl)-ethanesulfonic acid isopropylamide (from Example 33(B), 68
mg, 0.28 mmol) and 8-cyclohexyl-2-methanesulfonyl-5-0x0-5,8-dihydro-pyrido[2,3-

_ d]pyrimidine-6-carboxylic acid ethyl ester (from Example 17(e), 100 mg, 0.26 mmol). The
title compound was obtained as a yellow solid (50 mg, 35%). "H NMR (400MHz, CDCls)
o (ppm): 9.34 (s, 1H), 8.54 (s, 1H), 7.88 (br, 1H), 7.61 (d, J = 8.3 Hz, 2H), 7.25 (d,J=83
Hz, 2H), 5.10 (m, 1H), 4.40 (q, J=7.1Hz, 2H), 4.17 (m, 1H), 3.66 (m, 1H), 3.29 (m, 2H), |
3.14 (m, 2H), 2.06 (m, 4 H), 1.86 (m, 1H), 1.68 (m, 2H), 1.51 (m, 2H), 1.41 (t, J= 7.1 Hz,
3H), 1.31(m, 1H), 1.24 (s, 3H), 1.23 (s, 3H).

B. 8-Cyclohexyl-2-[4-(2-isopropylsulfamoyl-ethyl)-phenylamino]-5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide

Using the procedure outlined in Example 7 the title compound was prepared from
8-cyclohexyl-2-[4-(2-isopropylsulfamoyl-ethyl)-phenylamino]-5-0xo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (from the previous step, 20 mg,
0.037 mmol). The title compound was obtained as yellow solid after a preparative HPLC
(32 mL/ min 5-100% MeCN/ H,0 gradient over 10 min) purification (6.6 mg, 35%). 'H

106



WO 2007/033232 PCT/US2006/035619

NMR (400MHz, DMSO-ds) 6 (ppm): 10.45 (br, 1H), 9.20 (s, 1H), 9.03 (m, 1H), 8.71 (s,
1H), 7.72 (d, J = 7.6 Hz, 2H), 7.58 (m, 1H), 7.26 (d, J = 83 Hz, 1H), 7.04 (d, J = 7.5 Hz,

- 1H), 5.01 (br, 1H), 3.47 (m, 1H), 3.23 (m, 2H), 2.92 (m, 2H), 1.93 (m, 4H), 1.43 (m, 3H)
1.30 (m, 2H), 1.12 (m, 1H), 1.12 (s, 3H), 1.10 (s, 3H). Mass Spectrum (LCMS, ESI pos.)
Calcd. For CysH3,NgO4S: 513.22 (M + H) Found 513.0.

b4

Example 67

8-Cyclohexyl-2-{4-[2-(morpholine-4-sulfonyl)-ethyl]- -
phenylamino }-5-o0xo-5,8-dihydro-pyrido[2,3- d]pyrlmldlne-
6-carboxylic acid amide (Cpd 67)

© o
0.
(o——) SJ\N/ N

A8 -Cyclohexyl-2-{4-[2-(morpholine-4-sulfonyl)-ethyl]-phenylamino }-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester

Using the procedure outlined in Example 1(g) the title compound was prepared
from 4-[2-(morpholine-4-sulfonyl)-ethyl]-phenylamine (from Example 35(A), 75 mg, 0.28
mmol) and 8-Cyclohexyl-2-methanesulfonyl-5-oxo-S,8-dihydro-pyrido[2,3-d]pyrimidine-
6-carboxylic acid ethyl ester (from Example 17(e), 100 mg, 0.26 mmol). The title
compound was obtained as a yellow solid (57 mg, 38%). '"H NMR (400MHz, CDCl3)
(ppm): 9.26 (s, 1H), 8.46 (s, 1H), 7.65 (br, 1H), 7.55 (d, J = 8.4 Hz, 2H), 7.19 (d, J = 8.4
Hz, 2H), 5.04 (m, 1H), 4.32 (q, J = 7.1 Hz, 2H), 3.68 (m, 4H), 3.22 (m, 4H), 3.10 (m, 4H)
2.00 (m, 4 H), 1.80 (m, 1H), 1.62 (m, 2H), 1.48 (m, 2H), 1.34 (t, J = 7.1 Hz, 3H), 1.31(m,
1H).

2

B. 8-Cyclohexyl-2-{4-[2-(morpholine-4-sulfonyl)-ethyl]-phenylamino }-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide

Using the procedure outlined in Example 7 the title compound was prepared from
8-cyclohexyl-2-{4-[2-(morpholine-4-sulfonyl)-ethyl]-phenylamino }-5-0x0-5 ,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (from the previous step, 20 mg,
0.035 mmol). The title compound was obtained as yellow solid after a preparative HPLC
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(32 mL/ min 5-100% MeCN/ H,0 gradient over 10 min) purification (9.2 mg, 49%5. 'H
NMR (400MHz, CD,Cl) 8 (ppm): 9.26 (br, 1H), 8.76 (s, 1H), 7.62 (d, J = 8.0 Hz, 2H),
7.20 (d, J = 8.0 Hz, 2H), 5.08 (br, 1H), 3.64 (m, 4H), 3.18 (m, 8H), 1.97 (m, 4H), 1.71 (m,
3H), 1.45 (m, 2H), 1.27 (m, 1H). Mass Spectrum (LCMS, ESI pos.) Calcd. For

- Ca6H3N05S: 541.22 (M + H), Found 541.0.

Example 68

8-Cyclohexyl-2-{4-[1-(2-dimethylamino-acetyl)-piperidin- -
4-yl}-phenylamino }-5-0x0-5,8-dihydro-pyrido[2,3-
- d]pyrimidine-6-carboxylic acid amide (Cpd 68)

K, o9
O@ e

A. 8-Cyclohexyl-2-{4-[1-(2-dimethylamino-acetyl)-piperidin-4-yl]-phenylamino } -5-
0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester

'Using the procedure outlined in Example 1(g) the title compound was prepared
from 4-[1-(2-dimethylamino-acetyl)-piperidin-4-yl]-phenylamine (from Example 70(B)),

73 mg, 0.28 mmol) and 8-cyclohexyl-2-methanesulfonyl-5-0x0-5,8-dihydro-pyrido[2,3-

d]pyrimidine-6-carboxylic acid ethyl ester (from Example 17(e), 100 mg, 0.26 mmol). The
title compound was obtained as a white solid (40 mg, 25%). TH NMR (400MHZ, CDCIl3) o
(ppm): 9.21 (s, 1H), 8.99 (s, 1H), 8.41 (s, 1H), 7.47 (d, J = 8.5 Hz, 2H), 7.13 (d, J = 8.5
Hz, 2H), 4.96 (m, 3H), 4.31 (g, J = 7.1 Hz, 2H), 3.00 (m, 4H), 2.77 (m, 1H), 2.30 (s, 6H),
1.93 (m, 6 H), 1.64 (m, 5H), 1.42 (m, 2H), 1.34 (t, J = 7.1 Hz, 3H), 1.18(m, 1H).
B. 8-Cyclohexyl-2-{4-[1 ~(2-dimethylamino-acetyl)-piperidin-4-yl]-phenylamino}-5-
0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide

Using the procedure outlined in Example 7 the title compound was prepared from
8-cyclohexyl-2-{4-[1-(2-dimethylamino-acetyl)-piperidin-4-yl] -phenylamino }-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (from the previous step, 20
mg, 0.036 mmol). The title compound was obtained as yellow solid after a preparative
HPLC (32 mL/ min 5-100% MeCN/ H,O gradient over 10 min) purification (16 mg, 84%).
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'H NMR (400MHz, CDCl3) & (ppm): 9.58 (m, 1H), 9.30 (s, 1H), 9.05 (s, 1H), 8.78(s, 1H),
7.52 (d, J=8.5 Hz, 2H), 7.20 (d, J = 8.5 Hz, 2H), 5.08 (Ih, 3H), 3.06 (m, 4H), 2.86 (m,
1H), 2.37 (s, 6H), 1.99 (m, 6 H), 1.72 (m, 5H), 1.41 (m, 3H), 1.18(m, 1H). Mass Spectrum
(LCMS, ESI pos.) Calcd. For CgH37N70s: 532.30 (M + H), Found 532.1.

Example 69

8-Indan-5-yl-2-(4-morpholin-4-ylmethyl-phenylamino)-5-
0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid
amide (Cpd 69)

'/\N/\Q\ N i I CONH,
o/ NN
R
A 8—Indan-5-y1-2-(4-morpholin—4-y1methy1—phenylanﬁno)-5-oxo-S,S-dihydro- v
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester
8-Indan-5-yl-2-methanesulfonyl-5-o0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-
carboxylic acid ethyl ester (0.28 g, 0.068 mmol) and 4-morpholin-4-ylmethyl-phenylamine
(0.013 g, 0.068 mmol) were combined in i-PrOH ( 1 mL) and heated to 90 °C . After 3 h,
the reaction mixture was concentrated and purified by preparative HPLC (30 mL/ min 5-
100% MeCN/ H,0 gradient over 10 min) and lyophilized tb provide 22 mg (62%).of 8-
indan—S-yl-2—(4-morpholin-4—ylmethyl-phenylamino)-5—oxo—5,8-dihydr6-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester. 'H NMR (300MHz, CDCls) 6 (ppm): 9.38 (br
s, 1H), 8.55 (s, 1H), 7.44 (d, 2H, J=7.6Hz), 7.05-7.30 (m, 5H), 4.40 (g, 2H, J=7.1Hz), 3.71
(br s, 4H), 3.43 (s, 2H), 3.09 (t, 2H, J=7.5Hz), 3.02 (t, 2H, J=7.2Hz), 2.42 (br s', 4H), 2.21-
2.31 (m, 2H), 1.40 (t, 3H, J=7.1Hz).
B. 8-Indan-5-yl-2-(4-morpholin-4-ylmethyl-phenylamino)-5-o0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide
8-Indan-5-yl-2-(4-morpholin-4-ylmethyl-phenylamino)-5-o0xo0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (18 mg, 0.034 mmol) was dissolved
in MeOH (2 mL) and cooled to -78 °C in a high pressure vessel. Ammonia was bubbled

into the solution for 1 min and the vessel was sealed and allowed to warm to rt. After 14 h,
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the solution was cooled to -78 °C, the vessel was opened and the solution was allowed to
warm to rt. The solution was concentrated and water (2 mL) and MeCN (1 mL) was
added, the solution frozen and lyophilized to provide 11.6 mg of 8-Indan-5-y172-(4—
morpholin—4-ylmethyl-phenylamino)-S-oxo—S,8—dihydro-pyrido[2,3—d]pyrimidiné-6-
carboxylic acid amide. "H NMR (400MHz, CDCls) & (ppm): 9.31 (s, 1H), 8.77 (s, 1H),
7.35 (d, 2H, J=7.9Hz), 7.10 (d, 2H, J=7.3Hz), 6.91-7.01 (m, 3H), 3.62-3.64 (m, 4H), 3.35
(s, 2H), 3.01 (t, 2H, J=7.2Hz), 2.92 (t, 2H, J=7.3Hz), 2.43 (br s, 4H), 2.15-2.19 (m, 2H).
Mass Spectrum (LCMS, ESI pos.) Calcd. for C31H34NO3: 538.27, Found: 539.2(M + H).

Example 70

2-{4-[1-(2-Dimethylamino-acetyl)-piperidin-4-y1]-
phenylamino } -8-indan-5-yl-5-0x0-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid amide (Cpd 70) ‘

| 9
NSNS
e
A {4-[1-(2-Dimethylamino-acetyl)-piperidin-4-yl]-phenyl }-carbamic acid tert-blityl
ester
Dimethylamino-acetyl chloride (0.14 g, 0.86 mmol) and (4-piperidin-4-yl-phenyl)-
carbamic acid tert-butyl ester (0.20 g, 0.72 mmol) were combined in CH,Cl; ( 5 mL) and
triethylamine (0.21 g, 2.2 mmol) was added. After 6 h, water ( 5 mL) was added. The
reaction mixture was extracted with CH>Cl; (3 x 5 mL) and the combined organic extracts
were dried (MgSO,) and concentrated. The compound was found to be unstable on silica
and therefore carried on without further purification. TH NMR (400MHz, CDCl3) & (ppm):
9.04 (s, 1H), 7.52 (d, 2H, J=8.5Hz), 7.16 (d, 2H, J=8.5Hz), 3.06 ( s 2H), 2.76-2.82 ( m,

2H), 2.59-2.65 (m, 1H), 2.37 (s, 6H), 1.78-1.81 (m, 2H), 1.54-1.64 (m, 2H), 1.48 (s, 9H),
1.30 (br s, 2H).

110



WO 2007/033232 PCT/US2006/035619

B. 1- [4-(4-Amino-phenyl)-piperidin-1-yl]-2-dimethylamino-ethanone
{4-[1-(2-Dimethyl amino;acétyl)—piperidin-4-yl] -phenyl }-carbamic acid tert-butyl
estef (0.72 mmol) was diluted in CH>Cl; (3 mL) and TFA (3 mL) was added. After 1h,
the reaction mixture was concentrated. Water (2 mL) was added and the solution was
frozen and lyophilized overnight to provide (0.11 g) (59%) of 1-[4-(4-amino-phenyl)-
piperidin—1-yl]-2—dimethylamino—ethénone. 'H NMR (TFA salt) (400MHz, CDCl3) &
(ppm): 10.54 (s, 1H), 7.52 (d, 2H, J=8.5Hz), 7.20 (d, 2H, J=8.5Hz), 4.10 (s, 2H), 3.34-3.37
(m, 2H), 2.97-3.12 (m, 3H), 2.85 (s, 6H), 1.88-1.91 (m, 2H), 1.69-1.78 (m, 2H).
C. ' 2-{4-[1-(2-Dimethylamino-acetyl)-piperidin-4-yl]-phenylamino }-8-indan-5-yl-5-
0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester
8—Indan75-y1-2—methanesulfonyl-5-oxo-’5,8-dihyd1'o-pyrido[2,3-d]pyrimidine-6- ‘
carboxylic acid ethyl ester (20.5 mg, 0.050 mmol) and 1-[4-(4-amino-phenyl)-piperidin-1-
yl]-2-dimethylamino-ethanone di-TFA salt (24 mg g, 0.050 mmol) were cbmbined in i-
PrOH ( 1 mL) and TEA (10.6 mg, 0.11 mmol) was added and the mixture was heated to 90
°C. After 3 h, the reaction mixture was concentrated and purified by preparative HPLC
(30 mL/ min 5-100% MeCN/ H,O gradient over 10 min) and lyophilized to provide 24 mg
(80%) of 2-{4-[1-(2-Dimethylamino-acetyl)-piperidin-4-yl]-phenylamino }-8-indan-5-y1-5-
0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester. "H NMR
(300MHz, CDCls) 8 (ppm): 9.31 (s, 1H), 9.10 (br s, 1H), 8.48 (s, 1H), 7.51 (d, 2H,
J=8.1Hz), 7.22-7.34 (2H), 7.13-7.16 (m 3H), 4.38 (q, 2H, J=7.0Hz), 3.09 (br s, 2H), 2.95-
3.02 (m, 6H), 2.71-2.80 (m, 2H), 2.39 (s, 6H), 2.11-2.22 (m, 2H), 1.55-1.93 (m, 4H), 1.39
(t, 3H, J=7.2Hz).
D. 2-{4-[1-(2-Dimethylamino-acetyl)-piperidin-4-yl]-phenylamino } -8-indan-5-yl-5-
oxo-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide
2-{4-[1-(2-Dimethylamino-acetyl)-piperidin-4-yl]-phenylamino }-8-indan-5-yl-5-
0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (20 mg, 0.034
mmol) was dissolved in MeOH (2 mL) and cooled to -78 °C in a high pressure vessel.

Ammonia was bubbled into the solution for 1 min and the vessel was sealed and allowed to

warm to rt. After 14 h, the solution was cooled to -78 °C, the vessel was opened and the
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solution was allowed to warm to rt. The solution was concentrated and water (2 mL) and
MeCN (1 mL) was added, the solution frozen and lyophilized to provide 15 mg of 2-{ 4—[*1-{
(2-Dimethylamino-acetyl)-piperidin-4-yl]-phenylamino }~-8-indan—5-yl-5—o§(o-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide. H NMR (400MHz, CDCl) 6 (ppm):
9.24 (s, 1H), 8.68 (s, 1H), 7.43 (d, 2H, J=8.4Hz),7.16-7.25 (m, 3H), 7.07 (d; 2H, J=8.5Hz),
3.01 (s, 2H), 2.87-2.93 (m, 4H), 2.30 (s, 6H), 2.04-2.12 (m, 2H), 1.73-1.85 (m, 2H), 1.61
(brs, 4H). Mass Spectrum (LCMS, ESI pos.) Calcd. for C32H3sN703,565.28, Found:
566.3 (M + H). |

Example 71

2-{3-[1-(2-Dimethylamino-acetyl)-piperidin-4-yl]-
phenylamino }-8-indan-5-yl-5-0xo0-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid amide (Cpd 71)

(o]

e CONH,
I -,
, HJ\N N
iR S\
o}

A 1-[3—(4-Amino-phenyl)—piperidin—1-yl}-2-dimethy1amino—ethanone ‘
Dimethylamino-acetyl chloride (0.14 g, 0.86 mmol) and (3-pipéridin—4—y1—phenyl)-
carbamic acid tert-butyl ester (0.20 g, 0.72 mmol) were combined in CH>Cl, ( 5 mL) and
triethylamine (0.21 g, 2.2 mrﬁol) was added. After 6 h, water (5 ml.) was added. The
reaction mixture was extracted with CH,Cl, (3 x 5 mL) and thé combined organic extracts
were dried (MgSO,) and concentrated. The compound was found to be .unstable on silica
and therefore carried on without further purification. (3-Piperidin-4-yl-phenyl)-carbamic
acid tert-butyl ester (0.72 mmol) was diluted in CH,Cl, (3 mL) and TFA (3 mL) was
added. After 1 h, the reaction mixture was concentrated. Water (2 mL) was added and the
solution was frozen and lyophilized overnight to provide (0.090 g) (48%) of 1-[4-(3-

amino-phenyl)-piperidin-1-yl]-2-dimethylamino-ethanone.
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B. 2-{3-[1-(2-Dimethylamino-acetyl)-piperidin-4-yl}-phenylamino } -8-indan-5-y1-5-
oxo0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester

8—Indan—5—yl-2-methanesulfonyl—5-dxo-S,S—dihydro—pyrido[2,3-d]pyrimidine-6-
carboxylic acid ethyl ester (32.5 mg, 0.079 mmol) and 1-[3-(4-amino-phenyl)-piperidin-1-
yl]-2-dimethylamino-ethanone di-TFA salt (38.5 mg g, 0.079 mmol) were combined in i-
PrOH ( 1 mL) and TEA (17 mg, .16 mmol) was added and the mixture was heated to 90
°C. After 3 h, the reaction mixture was concentrated and purified by preparative HPLC
(30 mL/ min 5-100% MeCN/ H,O gradient over 10 min) and lyophilized‘to provide 16.5
mg of 2-{3-[1-(2-dimethylamino-acetyl)-piperidin-4-yl]-phenylamino }-8-indan-5-yl-5-
ox0-3,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester. '"H NMR -
(400MHz, CDCl3) 6 (ppm): 9.23 (s, 1H), 9.08 (br s, 1H), 8.40 (s, 1H), 7.44 (s, 1H), 7.17-
7.29 (m, 4H), 7.08 (dd, 1H, J=1.9Hz, J=7.'9Hz),‘6.85 (d, 1H, J=7.6Hz), 4.29 (q, 2H,
J=7.1Hz), 3.02 (br s, 2H), 2.88-2.93 (m, 5H), 2.66-2.73 (m, 2H), 2.32 (s, 6H), 2.05-2.12
(m, 2H), 1.75-1.84 (m, 2H), 1.55 (br s, 2H), 1.31 (t, 3H, J$7.1Hz).
C.  2-{3-[1-(2-Dimethylamino-acetyl)-piperidin-4-yl]-phenylamino }-8-indan-5-yl-5-
0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide

2-{4-[1-(2-Dimethylamino-acetyl)-piperidin-4-yl]-phenylamino }-8-indan-5-yl-5-
0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (16 mg, 0.027
mmol) was dissolved in MeOH (2 mL) and cooled to -78 °C in a high pressure vessel.
Ammonia was bubbled into the solution for 1 min and the vessel was sealed and allowed to
warm to rt. After 14 h, the solution was cooled to -78 °C, the vessel was opened and the
solution was allowed to warm to rt. The solution was concentrated and water (2 mL) and
MeCN (1 mL) was added, the solution frozen and lyophilized to provide 13.6 mg of 2-{3-
[1-(2-Dimethylamino-acetyl)-piperidin-4-yl]-phenylamino }-8-indan-5-yl-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide. "H NMR (400MHz, CDCl3) &
(ppm): 9.49 (br s, 1H), 9.25 (s, 1H), 9.04 (br s, 1H), 8.69 (s, 1H), 7.47 (s, 1H), 7.15-7.27
(m, 2H), 7.07 (d, 2H, J=7.8Hz), 6.85 (d, 1H, J=7.5Hz), 5.80 (br s, 1H), 3.00 (s, 2H), 2.87-
2.92 (m, 4H), 2.30 (s, 6H), 2.04-2.12 (m, 2H), 1.76-1.87 (m, 2H), 1.57 (br s, 2H). Mass
Spectrum (LCMS, ESI pos.) Calcd. for C32H3sN703.565.28, Found: 566.3 (M + H).
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Example 72

8-Indan-5-yl-2-(4-{ 1-[2-(4-methyl-piperazin-1-yl)-acetyl]-
piperidin-4-yl }-phenylamino)-5-0xo0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide (Cpd 72) .

SNy o

Ay o
O\@ e CONH,
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A. 8-Indan-5-yl-2-(4- { 1-[2-(4-methyl-piperazin-1-yl)-acetyl]-piperidin-4-y1}- .
. phenylamino)-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester

(4-Piperidin-4-yl-phenyl)-carbamic acid tert-butyl ester (0.20 g, 0.72 mmol), (4-
methyl-piperazin-1-yl)-acetic acid (0.11 g, 0.72 mmol), HOBt (0.10 g, 0.72 mmol), DCI
(0.14 g, 0.72 mmol), and DIEA (0.10 g, 0.72 mmol) were all coinbined in DMF (5 mL)..
After 16 h, water (10 mL) and CH,Cl, (10 mL) were added. The organic layer was washed
with water (3 x 10 mL), dried (MgSO,) and concentrated. Chromatography (0-15%
EtOAc/ hexanes gradient) provided 0.24 g (83%) of (4-{1-[2-(4-methyl-piperazin-1-yl)-
acetyl]-piperidin-4-yl }-phenyl)-carbamic acid tert-butyl ester. (4-{1-[2-(4-Methyl-

| piperazin- 1-yl)-acetyl]-piperidin-4-yl }-phenyl)-carbamic acid tert-butyl ester {(0.72 mmol)
was diluted in CH,Cl, (3 mL) and TFA (3 mL) was added. After 1 h, the reaction mixture
was concentrated. Water (2 mL) was added and the solution was frozen and lyophilized
overnight to provide (0.16 g) (72%) of 1—[4-(4-Amino—pheny1)—piperidinj1-yl] -2-(4-
methyl-piperazin-1-yl)-ethanone. §-Indan-5-yl-2-methanesulfonyl-5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (32.5 mg, 0.079 mmol) and 1-[4-(4-
Amino-phenyl)-piperidin-1-yl]-2-(4-methyl-piperazin-1-yl)-ethanone tri-TFA salt (52 mg
g, 0.079 mmol) were combined in i-PrOH ( 1 mL) and TEA (25 mg, 0.25 mmol) was

~ added and the mixture was heated to 90 °C . After 3 h, the reaction mixture was

concentrated and purified by preparative HPLC (30 mL/ min 5-100% MeCN/ H,0O gradient
over 10 min) and lyophilized to provide 8.6 mg of 8-indan-5-yl-2-(4-{1-[2-(4-methyl-
piperazin-1-yl)-acetyl]-piperidin-4-yl} -phenylamino)-S-oxo—S,8-dihydro-pyrido [2,3-
d]pyrimidine-6-carboxylic acid ethyl ester. 'H NMR (400MHz, CDCl3) 6 (ppm): 9.23 (s,
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1H), 8.39 (s, 1H), 7.40-7.42 (m, 2H), 7.17-7.26 (m, 3H), 7.06-7.09 (m, 2H), 4.30 (g, 2H,
J=7.1Hz), 3.07 (br s, 1H), 2.87-2.93 (m, 6H), 2.48-2.67 (m, A7H), 2.28 (br s, 3H), 2.05-2.12
(m, 2H), 1.72-1.82 (m, 2H), 1.49 (br s, 2H), 1.31 (t, 3H, J=7.1Hz).
B. 8-Indan-5-yl-2-(4-{1-[2-(4-methyl-piperazin-1-yl)-acetyl]-piperidin-4-yl } -
phenylamino)-5-oxo-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide
8-Indan-5-yl-2-(4-{1-[2-(4-methyl-piperazin-1-yl)-acetyl]-piperidin-4-y1}-
phenylamino)-S—oxo—S,8—dihydro¥pyrido[2,3-d]pyrimidine—6-‘carboxylic acid ethyl ester
(15 mg, 0.024 mmol) was dissolved in MeOH (2 mL) and cooled to -78 °C in a high
pressure vessel. Ammonia was bubbled into the solution for 1 min and the vessel was
seaied and allowed to warm to rt. After 14 h, the solution was cooled to -78 °C, the vessel
was opened and the solution was allowed to warm to rt. The solution was concentrated
and water (2 mL) and MeCN (1 mL) was added, the solution frozen and lyophilized to
provide 11.6 mg of 8-Indan-5-yl-2-(4-{1-[2-(4-methyl-piperazin-1-yl)-acetyl}-piperidin-4-
y1}-phenylamino)-5-oxo0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide.
'"H NMR (400MHz, CDCls) & (ppm): 9.46 (br s, 1H), 9.25 (s, 1H), 8.80 (br s, 1H), 8.69 (s,
1H), 7.40 (d, 2H, J=8.3Hz), 7.15-7.24 (m, 3H), 7.07 (d, 2H, J=8.3Hz), 5.70 (br s, 1H), 3.10’
(s, 2H), 2.86-2.92 (m, 6H), 2.68 (br s, 12H), 2.41 (br s, 2H), 2.04-2.12 (m, 2H), 1.74-1.86
(m, 2HO, 1.50 (br's, 2H). Mass Spectrum (LCMS, ESI pos.) Calcd. for C35H40N803;
620.32, Found: 621.3" M+ H).

Example 73

8-Indan-5-yl-2-(3-{ 1-[2-(4-methyl-piperazin-1-yl)-acetyl]-
piperidin-4-yl}-phenylamino)-5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide (Cpd 73)

0o
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A. 2-{3-[1-(2-Dimethylamino-acetyl)-piperidin-4-yl]-phenylamino} -8-indan-5-yl-5-
oxo—S,8-dihydro-pyrido[2,3-d]pyrimidine—6-carboxylic acid ethyl ester
(3-Piperidin-4-yl-phenyl)-carbamic acid tert-butyl ester {0.20 g, 0.72 mmol), (4-

methyl-piperazin-1-yl)-acetic acid (0.11 g, 0.72 mmol), HOBt (0.10 g, 0.72 mmol), DCI ,
(0.14 g, 0.72 mmol), and DIEA (0.10 g, 0.72 mmol) were all combined in DMF (5 mL).
After 16 h, water (10 mL) anid CH,Cl, (10 mL) were added. The organic layer Was_washed
with water (3 x 10 mL), dried (MgSO,) and concentrated. Chromatography (0;, 15%
EtOAc/ hexanes gradient) provided 0.22 g (73%) of 1-[4-(3-Afnino-phenyl)-piperidin—1-
yl]-2-(4-methyl-piperazin-1-yl)-ethanone. (3-{1-[2-(4-Methyl-piperazin-1-yl)-acetyl]-

_piperidin-4-y1}-phenyl)-carbamic acid tert-butyl ester (0.72 minol) was diluted in CH,Cl,
(3 mL) and TFA (3 mL) was added. After 1 h, the reaction mixture was concentrated.
Water (2 mL) was added and the solution was frozen and lyophilized‘overni‘ght to provide
(0.18 g) (81%) of 1-[4—(3—Amino-pheﬁyl)-piperidin—1-yl]-2-(4-methy1—piperazin—1-yl)-
ethanone. 8-Indan-5-yl-2-methanesulfonyl-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6- .
carboxylic acid ethyl ester (32.5 mg, 0.079 mmol) and 1-[3-(4-amino-phenyl)-piperidin-1-
yl]-2-dimethylamino-ethanone di-TFA salt (38.5 mg g, 0.079 mmol) were combined in i-
PrOH ( 1 mL) and TEA (17 mg, 0.16 mmol) was added and the mixture was heated to 90

" °C. After 3 h, the reaction mixture was concentrated and purified by preparative HPLC

(30 mL/ min 5-100% MeCN/ H,O gradient over 10 min) and lyophilized to provide 16.5
mg of 2-{3-[1-(2-Dimethylamino-acetyl)-piperidin-4-yl]-phenylamino }-8-indan-5-yl-5-
0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester. 'H NMR
(400MHz, CDCls) & (ppm): 9.23 (s, 1H), 9.08 (br s, 1H), 8.40 (s, 1H), 7.44 (s, 1H), 7.17-
7.29 (m, 4H), 7.08 (dd, iH, J=1.9Hz, J=7.9Hz), 6.85 (d, 1H, J=7.6Hz), 4.29 (q, 2H,
J=7.1Hz), 3.02 (br s, 2H), 2.88-2.93 (m, 5H), 2.66-2.73 (m, 2H), 2.32 (s, 6H), 2.05-2.12
(m, 2H), 1.75-1.84 (m, 2H), 1.55 (br s, 2H), 1.31 (t, 3H, J=7.1Hz).

B. 2-{3-[1-(2-Dimethylamino-acetyl)-piperidin-4-yl]-phenylamino} —8—indan—5—y1-5-

0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide
2-{4-[1-(2-Dimethylamino-acetyl)-piperidin-4-yl]-phenylamino }-8-indan-5-yl-5-

0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (16 mg, 0.027

mmol) was dissolved in MeOH (2 mL) and cooled to -78 °C in a high pressure vessel.
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Ammonia was bubbled into the solution for 1 min and the vessel was sealed and allowed to
warm to rt. After 14 h, the solution was cooled to -78 °C, the vessel was opened and the
solution was allowed to warm to rt. The solution was concentrated and water (2 mL) and
MeCN (1 mL) was added, the solution frozen and lyophilized to provide 13.6 mg of 8-
indan-5-yl-2-(3-{ 1-[2-(4-methyl-piperazin-1-yl)-acetyl]-piperidin-4-yl } -phenylamino)-5-
0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide. 'H NMR (400MHz,
CDCls) 6 (ppm): 9.49 (br s, 1H), 9.25 (s, 1H), 9.04 (br s, 1H), 8.69 (s, 1H), 7.47 (s, 1H),
7.15-7.27 (m, 2H), 7.07 (d, 2H, J=7.8Hz), 6.85 (d, 1H, J=7.5Hz), 5.80 (br s, 1H), 3.00 (s,
2H), 2.87-2.92 (m, 4H), 2.30 (s, 6H), 2.04-2.12 (m, 2H), 1.76-1.87 (m, 2H), 1.57 (br s,
-+~ 2H). Mass Spectrum (LCMS, ESI pos.) Calcd. for C3sHsNgO3.620.32, Found: 621.3 (M~~~
- H). ‘

Example 74

8-Indan-5-yl-2-[4-(4-methyl-piperazin-1-ylmethyl)-
phenylamino]-5-o0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-
6-carboxylic acid amide (Cpd 74)

' (o]
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A. 8-Indan-5-yl-2-[4-(4-methyl-piperazin-1-ylmethyl)-phenylamino]-5-oxo-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester
8-Indan-5-yl-2-methanesulfonyl-5-ox0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-
carboxylic acid ethyl ester (0.098 g, 0.24 mmol) and 4-(4-methyl-piperazin-1-ylmethyl)-
phenylamine (0.049 g, 0.24 mmol) were combined in i-PrOH ( 2 mL) and heated to 90 °C.
After 3 h, the reaction mixture was concentrated and purified by preparative HPLC (30
ml/ min 5-100% MeCN/ H,O gradient over 10 min) and lyophilized to provide 20 mg of
8-Indan-5-yl-2-[4-(4-methyl-piperazin-1-ylmethyl)-phenylamino]-5-o0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester. 'H NMR (400MHz, CDCl3) &
(ppm): 9.36 (s, 1H), 8.54 (s, 1H), 7.43 (d, 2H, J=7.9Hz), 7.29 (m, 2H), 7.18 (dd, 2H,
J=2.0Hz, J=7.9Hz), 7.03-7.05 (m, 1H), 4.38 (q, 2H, J=7.1Hz), 3.44 (s, 2H), 3.08 (t, 2H,
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J=7.4Hz), 3.01 (t, 2H, J=7.5Hz), 2.52 (br s, 8H), 2.36 (s, 3H), 2.19-2.29 (m, 2H), 1.39 (t,
3H,J=7.1Hz). |

B. 8-Indan-5-yl-2-[4-(4-methyl-piperazin-1-ylmethyl)-phenylamino]-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide
8-Indan-5-yl-2-[4-(4-methyl-piperazin-1-ylmethyl)-phenylamino]-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (10 mg, 0.020 mmol) was
dissolved in MeOH (2 mL) and cooled to -78 °C in a high pressure vessel. Ammonia was
bubbled into the solution for 1 min and the vessel was sealed and allowed to warm to rt.
After 14 h, the solution was cooled to -78 °C, the vessel was 6péned and the Sol’utianas
allowed to warm to rt. The solution was concentrated and water (2 mi) and MeCN (1 mL)
was added, the solution frozen and lyophilized to provide 6.3 mg of 8-indan-5-y1-2-[4-(4~
methyl-piperazin- 1,—y1methy1)-phenylamino] -5-0x0-5,8-dihydro-pyrido[2,3-d] pyrimidiné-
6-carboxylic acid amide. '"H NMR (400MHz, CDCl3) 6 (ppm): 9.39 (s, 1H), 9.32'(8, 1H),
8.78 (s, 1H), 7.34 (d, 2H, J=7.8Hz), 7.10 (d, 2H, J=7.9Hz), 6.97-6.99 (m, 3H), 5.68 (br s,
1H), 3.37 (s, 2H), 3.00 (t, 2H, J=7.4Hz), 2.92 (t, 2H, J=7.5Hz), 2.81 (s, 3H), 2.44 (br s,
4H), 2.28 ’(br s, 4H), 2.13-2.15 (m, 2H). Mass Spectrum (LCMS, ESI pos.) Calcd. for
. CooH3gNeO3: 518.30, Found: 519.2 (M + H).

Example 75

2-(4-Dimethjlaminomethyl—phenylamino)-8-indan—5-y1—5-
0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid
amide (Cpd 75)

O

N N ICONH2
LS
NJ\N N
A. 2-(4-Dimethylaminomethyl—phenylamino)-8-indan—5—yl-5-oxo—5,8—dihydro-

pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester

8-Indan-5-yl-2-methanesulfonyl-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-
carboxylic acid ethyl ester (87 mg, 0.21 mmol) and 4-dimethylaminomethyl-phenylamine
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(32 mg, 0.21 mmol) weré combined in i-PrOH ( 2 mL) and heated to 90 °C . After 3 h, the
reaction mixture was concentrated and purified by preparative HPLC (30 mL/ min 5-100%
MeCN/ H,O gradient over 10 min) and lyophilized to provide 66 mg of 2-(4-
Dimethylaminomethyl-phenylamino)-8-indan-5-yl-5-0x0-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester. "H NMR (400MHz, CDCls) 8 (ppm): 9.38 (s,
1H), 8.54 (s, 1H), 7.09-7.43 (m, 7TH), 4.35-4.42 (m, 2H), 3.57 (s, 2H), 2.90-3.08 (m, 4H),
2.35 (s, 6H), 2.16-2.26 (m, 2H), 1.39 (t, 3H, J=7.1Hz).
B. 2-(4-Dimethylaminomethyl-phenylamino)-8-indan-5-yl-5-0x0-5,8-dihydro-
pyrido[2,3-d}pyrimidine-6-carboxylic acid amide
2-(4—Dimethylaminomethyl-phenylamino)-8-indan-5—yl—5-oxo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (30 mg, 0.062 mmol) was dissolved
1n MeOH (2 mL) and cooled to -78 °C in a high pressure vessel. Ammonia was bubbled
into the solution for 1 min and the vessel was sealed and allowed to warm to rt. After 14 h,
the solution was cooled to -78 °C, the vessel was opened and the solution was allowed to
warm to rt. The solution was concentrated and water (2 mL) and MeCN (1 mL) was
added, the solution frozen and lyophilized to proi/ide 3.5 mg of 2-(4-
dimethylaminomethyl-phenylamino)-8-indan-5-yl-5-0x0-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid amide. "H NMR (400MHz, CDCl5) & (ppm): 9.39 (br s,
1H), 9.35 (s, 1H), 8.79 (s, 1H), 7.03-7.45 (m, 7H), 3.01 (t, 2H, J=7.3Hz), 2.93 (t, 2H,
J=7.8Hz), 2.37 (br s, 2H), 2.10-2.18 (m, 2H), 1.19 (s, 6H). Mass‘Spectrum (LCMS, ESI
pos.) Calcd. for C26H26N60,.454.21, Found: 455.2 (M + H).

Example 76

2-(3-Dimethylaminomethyl-phenylamino)-8-indan-5-yl-5-
0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid
amide (Cpd 76)

o]

S<Cvons
N NN
H
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A.  2-(3-Dimethylaminomethyl-phenylamino)-8-indan-5-yl-5-oxo-5,3-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester
8-Indan-5-yl—2—methanesuifonyl-5-oxo-S,8-dihydro-pyrido[2,3-d]pyrimidine-6-
carboxylic acid ethyl ester (105 mg, 0.25 mmol) and 3-dimethylaminomethprheﬁylamine
(38 mg, 0.25 mmol) were combined in iPrOH ( 2 mL) and heated to 90 °C. After 3 h, the
reaction mixture was concentrated and purified by preparative HPLC (30 mL/ min 5-100%
MeCN/ H,O gradient over 10 min) and lyophilized to provide 56 mg of 2-(3-
Dimethylaminomethyl-phenylamino)-8-indan-5-yl-5-oxo-5,8-dihydro-pyrido[2,3- '
dJpyrimidine-6-carboxylic acid ethyl ester. 'H NMR (400MHz; CDCls) 8 (ppm): 9.31 (br
s, 1H), 8.98 (br s, 1H), 8.51 (s, 1H), 8.39 (s, 1H), 7.00-7.53 (m, 7H), 4.28-4.40 (m, 2H),
3.64 (brs, 2H), 2.88-3.09 (m, 4H), 2.40 (s, 6H), 2.05-2.25 (m, 2H), 1.32-1.40 (m, 3H) |
B. 2-(3—Dimethylaminomethyl-phenylanﬂno)—8-indan—5—yl—5-ox6-5 ,8-dihydro-
pyrid0[2,3-d]pyrimidine-6-qarboxylic acid amide ‘
2-(3-Dimethylaminomethyl-phenylamino)-8-indan-5-yl-5-0x0-5,8-dihydro- ‘

pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (20 mg, 0.041 mmol) was dissolved
in MeOH (2 mL) and cooled to -78 °C in a high pressure vessel. Ammonia was bubbled

. into the solution for 1 min and the vessel was sealed and allowed to warm to rt. After 14 h,
the solution was cooled to -78 °C, the vessel was opened and the solution was allowed to
warm to rt. The solution was concentrated and water (2 mL) and MeCN (1 mL) was
added, the solution frozen and lyophilized to provide 2.5 mg of 2-(3- |
dimethylaminomethyl-phenylamino)-8-indan-5-yl-5-0x0-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid amide. "H NMR (400MHz, CDCls) 8 (ppm): 9.36 (s, 2H),
8.77 (s, 1H), 6.97-4.45 (m, 7H), 3.00 (t, 2H, J=7.6Hz), 2.93 (t, 2H, J=7.4Hz), 2.13-2.21 (m,
2H), 1.47 (br s, 2H), 1.19 (s, 6H). Mass Spectrum (LCMS, ESI pos.) Calcd. for
CasH26N6O2:454.21, Found: 455.2 (M + H).
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Example 77

2-(3-Dimethylaminomethyl-phenylamino)-8-indan-5-yl-5-
0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid
methylamide (Cpd 77)

0O O

2-(3-Dimethylaminomethyl-phenylamino)-8-indan-5-yl-5-0x0-3,8-dihydro-

pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (15 mg, 0.032 mmol) was dissolved
in MeOH (1. mL) and methylamine (1 mL of 1.0 M solution in THF, 1.0 mmol) was added

‘ énd the reaction mixture was heated at 80 '°C. After 16 h, the solution was cooled to rt and
purifiéd by preparative HPLC (C-18 column, 32 mL/ min 5-100% MeCN/ H>O gradient
over 15 min) and lyophilized to provide 2.3 mg of 2-(3-dimethylaminomethyl-
phenylamino)—8—indan-5-yl—5-oxp-5,8-dihydro-pyrido[2,3-d]pyrimidine-é-carboxylic acid
methylamide. "H NMR (TFA salt) (400MHz, CDCl3) & (ppm): 9.51 (s, 1H), 9.35 (s, 1H),
8.75 (s, 1H), 7.01-7.50 (m, 7H), 3.90 (br s, 2H), 2.90-3.02 (m, 7H), 2.60 (s, 6H), 2.11-2.19
(m, 2H). Mass Spectrum (LCMS, ESI pos.) Calcd. for Co7HagNgO2: 468.23, Found: 469.1 |
M + H).

Example 78

2-(3-Dimethylaminomethyl-phenylamino)-8-indan-5-yl-5-
0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid
ethylamide (Cpd 78)

O O

2-(3-Dimethylaminomethyl-phenylamino)-8-indan-5-y1-5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (15 mg, 0.032 mmol) was dissolved
in MeOH (1 mL) and ethylamine (1 mL of 1.0 M solution in THF, 1.0 mmol) was added
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and the reaction mixture was heated at 80 °C. After 16 h, the solution was cooled to 1t and
purified by preparative HPLC (C-18 column, 32 mL/ min 5-100% MeCN/ HzO gradient
over 15 min) and lyophilized to provide 2.1 mg of 2-(3-dimethylaminomethyl-

- phenylamino)-8-indan-5-yl-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid
methylamide. "H NMR (TFA salt) (400MHz, CDCl3) 6 (ppm): 9.57 (s, 1H), 9.34 (s, 1H),
8.74 (s, 1H), 6.99-7.37 (m, 7TH), 3.89 (br s, 2H), 3.39-3.46 (m, 2H), 2.89-3.02 (m, 4H),
2.60 (s, 6H), 2.13-2.17 (m, 2H), 1.19 (t, 1H, J=7.3Hz). Mass Spectrum (LCMS, ESI pos)
Calcd. for C,3H30N¢O,.482.24, Found: 483.2 (M + H).

Example 79

2-(3-Dimethylcarbamoyl-phenylamino)-8-indan-5-yl-5-
0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6- carboxyhc ac1d
amide (Cpd 79) ‘

O O
/&'Y@NJ{WNHZ
o H %
A. 2-(3- Dlmethylcarbamoyl-phenylammo) 8-indan-5-yl-5-0xo0- 5 8- d1hydro-
pyrido[2,3-d]pyrimidine-6- carboxyhc acid ethyl ester
8-Indan-5-yl-2-methanesulfonyl-5-o0xo0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-

carboxylic acid ethyl ester (20 mg, 0.048 mmol) and 3-amino-N,N-dimethyl-benzamide (8
mg, 0.05 mmol) were combined in i-PrOH ( 2 mL) and heated to 90 °C. After 15 h, the
reaction mixture was concentrated and purified by preparative HPLC (C-18 column, 32
mL/ min 5-100% MeCN/ H,O gradient over 15 min) and lyophilized to provide 15.6 mg of
2-(3-dimethylcarbamoyl-phenylamino)-8-indan-5-yl-5-0x0-5,8-dihydro-pyrido{2,3-

_ d]pyrimidine-6-carboxylic acid ethyl ester. "H NMR (400MHz, CDCl5) O (ppm): 9.31 (s,
1H), 1.13 (s, 1H), 7.46 (br s, 1H), 7.33 (d, 1H, J=7.9Hz), 7.16-7.21 (m, 2H), 7.10 (d, 1H,

J=1.6Hz), 6.96 (br s, 2H), 4.29 (q, 2H, J=7.1Hz), 2.97-3.04 (m, 5H), 2.85-2.93 (m, 5H),
2.14 (p, 2H, J=7.4Hz), 1.29 (t, 3H, J=7.1Hz)
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B 2-(3-Dimethylcarbamoyl-phenylamino)-8-indan-5-yl-5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide
2-(3-Dimethylcarbamoyl-phenylamino)-8-indan-5-yl-5-o0x0-5,8-dihydro-

pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (5.2 mg, 0.010 mmol) was dissolved
in MeOH (2 mL) and cooled to -78 °C in a high pressure vessel. Ammonia was bubbled
into the solution for 1 min and the vessel was sealed and allowed to warm to rt. After 14 h,
the solution was cooled to -78 °C, the vessel was opened and the solution was allowed to
warm to rt. The solution was concentrated and water (2 mL) and MeCN (1 mL) was
added, the solution frozen and lyophilized to provide 4.1 mg of 2-(3-dimethylcarbamoyl-
phenylamino)-8-indan-5-yl-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid
amide. "H NMR (400MHz, CDCl5) ) (ppm): 9.42 (s, 1H), 9.29 (s, 1H), 8.88 (s, 1H), 7.49
(m, 4H), 6.88-6.90 (m, 3H), 3.29 (br s, 2H), 2.44-2.93 (m), 1.94-2.15 (m), 1.19-1.76 (m).

7' Masé Spectrurﬁ (LCMS, ESI pos.) Calcd. for Co6H24N03.468.19, Found: 469.2 (M + H).

Example 80

2-(3-Dimethylcarbamoyl-phenylamino)-8-indan-5-yl-5-
0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid
methylamide (Cpd 80)

O O

2-(3-Dimethylcarbamoyl-phenylamino)-8-indan-5-yl-5-0x0-5,8-dihydro-
-pyrido|2,3-d]pyrimidine-6-carboxylic acid ethyl ester (5.2 mg, 0.010 mmol) was dissolved
in MeOH (1 mL) and methylamine (1 mL of 1.0 M solution in THF, 1.0 mmol) was added
and the reaction mixture was heated at 80 °C. After 16 h, the solution was cooled to rt and
purified by preparative HPLC (C-18 column, 32 mL/ min 5-100% MeCN/ H,O gradient
over 15 min) and lyophilized to provide 2.1 mg of 2-(3-dimethylcarbamoyl-phenylamino)-
8-indan-5-yl-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid methylamide.
'H NMR (TFA salt) (400MHz, CDCl3) 8 (ppm): 9.56 (br. S, 1H), 9.33 (s, 1H), 8.77 (s,
1H), 7.51 (dd, 1H, J=2.3Hz, J=9.3Hz), 7.34 (d, 1H, J=7.9Hz), 7.11 (dd, 1H, J=1.7Hz,
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J=7.8Hz), 6.99 (br. S, 1H), 2.86-3.05 (m, 13H), 2.12-2.19 (m, 2H). Mass Spectrum
(LCMS, ESI pos.) Calcd. for Co7HpNe03.482.21, Found: 483.2 (M + H). -

Example §1

2-(3-Dimethylcarbamoyl-phenylamino)-8-indan-5-yl-5-
0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid
ethylamide (Cpd 81)

o O

2-(3 —Dimethylcarbamoyl-phenylamino)-S-indan—S-y1-5;0xo-5,8-dihydro-
pyrido[2,3—d]pyrimidihe;G-carboxylic acid ethyl ester (5.2 mg, 0.0IOhmonl) was dissolved
in MeOH (1 mL) and ethylamine (1 mL of 1.0 M solution in THF, 1.0 mmol) was added
and the reaction mixture was heated at 80 °C. After 16 h, the solution was cooled to rt and
purified by preparative HPLC (C-18 column, 32 mL/ min 5-100% MeCN/ H>O gradient
over 15 min) and lyophilized to provide 2.1 mg of 2-(3-dimethylcarbamoyl-phenylainino)?
8-indan-5-yl-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethylamide. H

~ NMR (TFA salt) (400MHz, CDCl5) & (ppm): 9.64 (s, 1H), 9.32 (s, 1H), 8.77 (s, 1H), 7.51
(dd, 1H, J=2.3Hz, 1=9.3Hz), 7.34 (d, 1H, J=7.8Hz), 7.17-7.19 (m, 3H), 7.11 (dd, 1H,
J=2.0Hz, J=8.0Hz), 6.99 (br. S, 1H), 3.44 (dq, 2H, J=5.8Hz, J=7.3Hz), 2.86-3.05 (m, 10H),
2.11-2.19 (m, 2H), 1.21 (t, 1H, J=7.3Hz). Mass Spectrum (LCMS, ESI pos.) Calcd. for
CasH2sNg03. 496.22, Found: 497.2 (M + H)
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Example 82

.8-Bicyclo[2.2.1]hept-2-yl-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-
6-carboxylic acid amide (Cpd 82)

A. 3-(Bicyclo[2.2.1]hept-2-ylamino)-propionic acid ethyl ester
Bicyclo[2.2.1]hept-2-ylamine (2.0 g, 18.0 mmol) and 4-chloro-2-methylsulfanyl-

. pyrimidine-5-carboxylic acid ethyl ester (2.45 g, 18.0 mmol) were combined neat and
K2COs3 (3.72 g, 27.0 mmol) and a catalytic amount of tetrabutylammonium iodide (ca. 2
mg) was added. The mixture was heated at 80 °C overnight. The resulting mixture was
then paﬁitioned between water and DCM. The organic layer was dried (MgSO,4) and
concentrated to provide 1.5 g of 3-(bicyclo[2.2.1]hept-2-ylamino)-propionic acid ethyl
ester. "H NMR (400MI—iz, CDCl3) & (ppm): 5.29 (s, 1H), 4.13 (g, 2H, J=7.1Hz), 2.77-2.92
(m, 2H), 2.57 (dd, 1H, J=3.1Hz, J=7.3Hz), 2.50 (t, 2H, J=6.6Hz), 2.16-2.20 (m, 2H), 1.57
(ddd, 1H, J=2.2Hz, J=7.5Hz, J=12.3Hz), 1.41-1.49 (m, 3H), 1.25 (t, 3H, J=7.2Hz), 1.01-
1.10 (m, 4H).

B. 8-Bicyclo[2.2.1]hept-2-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-0x0-5,8-

dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester
3-(Bicyclo[2.2.1]hept-2-ylamino)-propionic acid ethyl ester (1.5 g, 7.1 mmol) and

4-chloro-2-methylsulfanyl-pyrimidine-5-carboxylic acid ethyl ester (1.6 g, 7.1 mmol) were

- combined in CH,Cl, (20 mL) and triethylamine (1.0 g, 10 mmol) was added. After 16 h,
water (10 mL) was added the organic layer was separated, dried (MgSQOs), and
concentrated. Chromatography (10-50% EtOAc/ hexanes gradient) provided 1.8 g of 4-
[bicyclo[2.2.1]hept-2-yl-(2-ethoxycarbonyl-ethyl)-amino]-2-methylsulfanyl-pyrimidine-5-
carboxylic acid ethyl ester. Sodium (30 wt % dispersion in paraffin wax, 0.55 g, 7.2
mmol) was added to r-butanol (5.0 mL) at rt. After 30 minutes, a solution of 4-
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[bicyclo[2.2.1Thept-2-yl-(2-ethoxycarbonyl-ethyl)-amino]-2-methylsulfanyl-pyrimidine-5-
carboxylic acid ethyl ester (1.8 g, 4.4 mmol) in 20 mL of toluene was added to the sodium
t-butoxide solution and the resulting mixture was heated at 90 °C for 30 minutes. The
- reaction mixture was then cooled and the solution was adjusted to pH 7 using a 1N HCI
solution. The solution was then extracted with EtOAc (2 X 20 mL) and the organic layer
was dried (MgSO,), and concentrated. Recrystallization from i-PrOH provided 0.511 g of
8-bicyclo[2.2.1]hept-2-yl-2-methylsulfanyl-5-0x0-5 ,6,7,8-tetrahydro-pyrido[2,3- |
djpyrimidine-6-carboxylic acid ethyl ester. 8-Bicyclo[2.2.1]hept-2-yl-2-methanesulfonyl-
5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (46 mg, 0.12
mmol) and 4—(4-methyl-piperazin—1-y1)-bhenylamine (22 mg, 0.12 mmol) were combined-
in i-PrOH ( 2 mL) and heated to 90 °C . After 3 h, the reaction mixture was cbncentrafed
and purified by preparative HPLC (C-18 column, 32 mL/ min 5-100% MeCN/ H0
gradient over 15 min) and Iyophilized to provide 11.4 mg of 8-bicyclo[2.2.1]hept-2-y1-2-
[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-0xo-5,8-dihydro-pyrido[2,3-d] pyrimidine-6-
carboxylic acid ethyl ester. 'H NMR (400MHz, CDCls) 8 (ppm): 9.21 (s, 1H), 8.59 (s,
1H), 7.52 (d, 2H, J=8.9Hz), 6.87 (d, 2H, J=9.0Hz), 4.31 (q, 2H, J=7.1sz, 3.52-3.62 (m,
4H), 3.28 (br s, 2H), 2.98 (br s, 2H), 2.82 (s, 3H), 2.14-2.53 (m, SH), 1.58-1.75 (m, 4H),
1.22-1.42 (m, 5H).
C. 8-Bicyclo[2.2.1]hept-2-yl-2- [4-(4-methyl-piperazin-1-yl)-phenylamino]-5-ox0-5,8-
dihydro-pyrido[2,3—d]pyrimidine-6-carboxylic acid amide
8-Bicyclo[2.2.1]hept-2-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (5 7 mg, 0.11 mmol) was
dissolved in MeOH (2 mL) and cooled to -78 °C in a high pressure vessel. Ammonia was
bubbled into the solution for 1 min and the vessel was sealed and allowed to warm to tt.
After 14 h, the solution was cooled to -78 °C, the vessel was opened and the solution was
allowed to warm to rt. The solution was concentrated and water (2 mL) and MeCN (1 mL)
was added, the solution frozen and lyophilized to provide 3.2 mg of 8-bicyclo[2.2.1]hept-
2-y1-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-oxo-5,8-dihydro-pyrido{2,3-
d]pyrimidine-6-carboxylic acid amide. '"H NMR (TFA salt) (400MHz, CDCl3) 6 (ppm):
9.36-9.39 (m, 2H), 8.78 (s, 1H), 7.52 (d, 1H, J=7.2Hz), 7.33 (d, 1H, J=7.9Hz), 7.12(d, 1H,
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J=8.0Hz), 6.98 (br s, 1H), 5.69 (br s, 1H), 2.86-3.04 (m, 11H), 2.13-2.17 (m, 2H), 1.52 (br
s, 6H). Mass Spectrum (LCMS, ESI pos.) Calcd. for Ca6H31N70,.473.25, Found: 474.3
(M + H).

Example 83

8-Bicyclo[2.2.1]hept-2-yl-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-5-ox0-5,8-dihydro-pyrido[2,3-d]pyrimidine-
6-carboxylic acid ethylamide (Cpd 83)

o]

0
N7 NS
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NN

o <
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8-Bicyclo[2.2.1]hept-2-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (5.7 mg, 0.11 mmol) was
dissolved in MeOH (1 mL) and ethylamine (1 mL of 1.0 M solution in THF, 1.0 mmol)
. was added and the reaction mixture was heatéd at 80 °C. After 16 h, the solution was
~ cooled to rt and purified by preparative HPLC (C-18 column, 32 mL/ min 5-100% MeCN/
H>O gradient over 15 min) and lyophilized to provide 3.7 of 8-bicyclo[2.2.1]hept-2-yl-2-

' [4-(4-methyl-piperazin-1-yl)-phenylamino]-5-ox0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-
carboxylic acid ethylamide. . "H NMR (TFA salt) (400MHz, CDCls) 6 (ppm): 9.62 (s,
1H), 9.26 (s, 1H), 8.90 (s, 1H), 7.54 (d, 2H, J=8.8Hz), 6.89 (d, 2H, J=8.9Hz), 4.85-4.88 (m,
1H), 3.26-3.64 (m, 9H), 2.91-2.94 (m, 2H), 2.82 (s, 3H), 2.55 (s, 1H), 2.44 (s, 1H), 2.03 (br
s, 8H), 1.59-1.61 (m, 4H), 1.35-1.41 (m, 2H), 1.19 (t, 1H, J=7.3Hz). Mass Spectrum
(LCMS, ESI pos.) Calcd. for CgH3sN704.501.29, Found: 502.3 (M + H).
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Example 84

8-Indan-5-yl-2-[4-(4-methyl-piperazin-1-ylmethyl)-
phenylamino] -5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-
6-carboxylic acid ethylamide (Cpd 84)

0o O

ShCNSARD
I/
N ”J\N N

8-Indan-5-yl-2-[4-(4-methyl-piperazin-1-ylmethyl)-phenylamino]-5-0x0-5,8-

dihydro-pyrido|[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (9.2 mg, 0.017 mhidl) was
dissolved in MeOH (1 mL) and ethylamine .(1‘ .mL of 1.0M solﬁtiqn in THF, 1.0 mmol)
was added and the reaction mixture was heated at 80 °C. After 16 h, the solution was
cooled to rt and purified by preparative HPLC (C-18 column, 32 mL/ min 5-100% MeCN/
H,0 gradient over 15 min) and lyophilized to provide 5.2 mg of 8-indan-5-yl-2-[4-{4-
methyl-piperazin-1-ylmethyl)-phenylamino]-5-oxo-5,8-dihydro-pyrido[2,3-d]pyrimidine-
6-carboxylic acid ethylamide. "H NMR TFA salt (400MHz, CDCl5) & (ppm): 9.38 (brs,
1H), 9.37 (s, 1H), 8.84 (s, 1H), 7.58-7.60 (m,1H), 7.40-7.47 (m, 2H), 7.16 (dd, 2H,

- J=2.0Hz, J=7.9Hz), 7.05 (br s, 2H), 3.43-3.55 (m, 4H), 3.07 (t, 2H, J=7.3Hz), 2.99 (t, 2H,
J=7.4Hz), 2.53 (br s, 8H), 2.36 (s, 3H), 2.18-2.27 (m, 2H), 1.15-1.39 (m, 3H). Mass
Spectrum (LCMS, ESI pos.) Calcd. for C3;H35N70,.537.29, Found: 538.3 (M + H).

Example 85 :
8-Benzyl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-
0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxyli¢c acid
methylamide (Cpd 85)

SNTY 0O 0

QY
HJ\N’N H
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A. 4—[Benzyl-(2—ethoxycarbohyl-ethyl)-amino]-2-methy1sulfanyl—pyrimidine-S-
carboxylic acid ethyl ester

3-Benzylamino-propionic acid ethyl ester (2.0 g, 9.6 mmol) and 4-chloro-2-
methylsulfanyl-pyrimidine-5-carboxylic acid ethyl ester (2.2 g, 9.6 mmol) were combined
in DCM (50 mL) and triethylamine (1.5 g, 14.5 mmol) was added. After 14 h, water (25
mL) was added and the organic layer was separated, dried (MgSQy), and concentrated.
Chromatography on silica (0-30% EtOAc/ hexanes gradient) provided 2.91 g of 4-[benzyl-
(2-ethoxycarbonyl-ethyl)-amino]-2-methylsulfanyl-pyrimidine-5-carboxylic acid ethyl
'est,er. 'H NMR (400MHz, CDCls) & (ppm): 8.46 (s, 1H), 7.23-7.33 (m, 5H), 4.75 (s, 2H),
4.21 (q, 2H, J=7.2Hz), 4.06-4.15 (m, 2H), 3.77 (t, 2H, J=7.2Hz), 2.66-2.70 {app t, 2H),
2.45 (s, 3H), 1.19-1.29 (m, 6H).

}B. 8-Benzyl-2-methylsulfanyl-5-0x0-5,6,7,8- tetrahydro-pyr1do[2 3-d]pyrimidine-6-

carboxyhc acid ethyl ester

Sodium (30 wt % dispersion in paraffin wax, 0.55 g, 7.2 mmol) was added to z-
butanol (5.0 mL) at rt. After 30 minutes, a solution of 4-[benzyl-(2-ethoxycarbonyl-ethyl)-
amino]-2-methylsulfanyl-pyrimidine-5-carboxylic acid ethyl ester (2.9 g, 7.2 mmol) in 20
mL of toluene was added to the sodium z-butoxide solution and the resulting mixture was
heated at 90 °C for 30 minutes. The reaction mixture was then cooled and the solution was
adjusted to pH 7 using a 1N HCI solution. The solution was then extracted with EtOAc (2
X 20 mL) and the organic layer was dried (MgSO,), and concentrated. Recrystallization
from i-PrOH provided 1.53 g of 8-benzyl-2-methylsulfanyl-5-0x0-5,6,7,8-tetrahydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester. "H NMR mixture of tautomers in a
2.3 : 1 ratio, (400MHz, CDCls) & (ppm): 8.65 (s, 1H), 8.25 (s, 1H), 7.24-7.36 (m, 5H), 5.07
(d, 1H, J=14.9Hz), 4.83 (d, 1H, J=14.9Hz), 4.79 (s, 2H),4.17-4.22 (m, 2H), 2.51 (s, 1.3H),
2.46 (s, 3H), 0.85-0.89 (m, 3H).

C. 8-Benzyl-2-methylsulfanyl-5-oxo0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-
carboxylic acid ethyl ester

Bromine (0.68 g, 4.3 mmol) was added to a solution of 8-benzyl-2-methylsulfanyl-
5-0x0-5,6,7,8-tetrahydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (1.53 g,
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4.28 mmol) in DCM (20 mL). After 30 mmutes the reaction mixture was concentrated
The residue was redissolved in DCM (20 mL) and triethylamine (1.08 g, 10.7 mmol) was
added. After 15 h, water (10 mL) was addf;d, the organic layer separated, dried (MgSOa),
and concentrated. Chromatography on silica (0-50% EtOAc/ hexanes gradient) provided
039¢ 8-benzyl—Z—methylsulfanyl-5-oxo‘—S,8-dihydro—pyrido[2,3-d]pyrimidine-G-carboxylic
acid ethyl ester. '"H NMR (400MHz, CDCl3) 8 (ppm): 9.26 (s, 1H), 8.51 (s, 1H), 7.21-
7.29 (m, 5H), 5.45 (s, 2H), 4.27 (q, 2H, J=7.1Hz), 2.48 (s, 3H), 1.30 (t, 3H, J=7.1Hz)."
D. 8-Benzyl-2-methanesulfonyl-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-
carboxylic acid ethyl ester

8—Benzyl-2—methylsulfanyl-5—oxo—S,6,7,8—tetrahydro-pyrido[2,3—d]pyrimidine-6-
carboxylic acid ethyl ester (0.39 g, 1.1 mmol) and m-CPBA (0.61 g (77% wiw), 2.7 mmol)
were combined in DCM (20 mL). After 2 hours, a 10% solution of NaQSO3 (5 mL) was
added and the mixture was partitioned between sat. NaHCO3; and DCM. The organic layer
was dried (MgSOy) and concentrated. Chromatography on silica (25-100% EtOAc/
hexanes gradient) provided 0.21 g of 8-benzyl-2-methanesulfonyl-5-o0xo-5, 8-dihydro-
pyrido[2,3-d]pyrimidine-6- Carboxylic acid ethyl ester. "H NMR (400MHz, CDCl3) &
(ppm): 9.70 (s, 1H), 8.72 (s, 1H), 7.38-7.41 (m, 5H), 5.57 (s, 2H), 4.40 (g, 2H, J=7. 1Hz)
3.38 (s, 3H), 1.40 (t, 3H, J=7.1Hz).
E. 8-Benzyl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid methylamide

8-Benzyl-2- [4—(4—methy1—piperazin-1-yl)-phenylamino]—5-oxo-5;8-dihydro— ,
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (7.6 mg, 0.015 mmol) was dissolved
in MeOH (1 mL) and methylamine (1 mL of 1.0 M solution in THF, 1.0 mmol) was added |
and the reaction mixture was heated at 80 °C. After 16 h, the solution was cooled to rt and
purified by preparative HPLC (C-18 column, 32 mL/ min 5-100% MeCN/ HO gradient
over 15 min) and lyophilized to provide 1.3 mg of 8-benzyl-2-[4-(4-methyl-piperazin-1-
y1)-phenylamino]-5-o0xo-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid
methylamide. '"H NMR (TFA salt) (400MHz, CDCl3) & (ppm): 9.54 (br s, 1H), 9.25 (s,
1H), 8.70 (s, 1H), 7.23-7.30 (m, 5H), 7.13-7.15 (m, 2H), 6.83 (d, 2H, J=8.9Hz), 5.35 (s,
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2H), 3.13 (br s, 4H), 2.91 (s, 3H), 2.53 (br s, 4H), 2.30 (br s, 3H). Mass Spectrum (LCMS,
- ESI pos.) Calcd. for Co7H20N70,.483.24, Found: 484.3 (M + H).

Biological Examples
Example 1
Autophosphorylation, Fluorescence Polarization Competition Immunoassay

An autophosphorylation, fluorescence polarization competition immunoassay was
used to determine the potency for c-fms inhibition exhibited by selected compounds of
Formula I. The assay was performed in black 96-well microplates (LJL BioSystems). The
assay buffer used was 100 mM 4-(2-hydroxyethyl)piperazine 1-ethanesulfonic acid
(HEPES), pH 7.5, 1 mM 1,4-dithio-DL-threitol (DTT), 0.01 % (v/v) Tween-20.
Compounds were diluted in assay buffer containing 4 % dimethylsulfoxide (DMSO) just
prior to the assay. To each well', 5 UL of compound were added followed by the addition of
3 uL of a mix containing 33 nM c-fms and 16.7 mM MgCl, (Sigma) in assay buffer. The
kinase rg:action was initiated by adding 2 pL of 5 mM ATP (Sigma) in assay buffer. The
final concentrations in the assay were 10 nM c-fms, 1 mM ATP, 5 mM MgCl,, 2 %
DMSO. Control reactions were ran in each plate: in positive and negative control wells,
assay buffer (made 4 % in DMSO) was substituted for the compound; in addition, positive

‘control wells received 1.2 uL of 50 mM ethylenediaminetetraaceticacid (EDTA).

, The plates were incubated at roém temperature for 45 min. At the end of the
incubation, the reaction was quenched with 1.2 uL of 50 mM EDTA (EDTA was not
added to the positive control wells at this point; see above). Following a 5-min incubation,
each well received 10 UL of a 1:1:3 mixture of anti-phosphotyrosine antibody, 10X, PTK
green tracer, 10X (vortexed), FP dilﬁtion buffer, respectively (all from PanVera, cat. #
P2837). The plate was covered, incubated for 30 min at room temperature and the
fluorescence polarization was read on the Anélyst. The instrument settings were: 485 nm
excitation filter; 530 nm emission filter; Z height: middle of well; G factor: 0.93. Under
these conditions, the fluorescence polarization values for positive and negative controls
were approximately 300 and 150, respectively, and were used to define the 100 % and 0 %

inhibition of the c-fms reaction.
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The ICsp values shown in Table 1 are averages of three independent measurements.

‘ Table 1

c-fms Autophosphorylation ICsp Values
Cpd ICs (ULM) Cpd ICso (UM) Cpd ICs (UM)
1 028 30 0012 58 0.12
2 044 31 0.02 59 0.19
3 29 32 0.033 60 0.035
4 >10 33 01 61 0.16
5 059 34 >l 62 0.19
6 L1 35 0.08 63 0.021
7 0013 36 1.0 64 0.5
8  0.031 37 0.008 65 0.1
9 0068 38 0.009 66 0.12
10 0.013 39 0013 67 0.12
11 0.046 40  0.005 68 0.13
12 0.077 41 0011 69 0.018
13 0.73 42 0016 | 70 1.1
14 0.019 43 0.007 7 74
15 0.07 44 0.008 72 41
16 0.012 45  0.012 73 >1
17 17 : 46 0.008 74 0.032
18 10 47 0015 75 0.021
19  0.056 48 0.032 76 0.018
20 14 49 0.008 77 0.15
21 10 50 0015 78 0.14
22 >10 51 0.025 79 0.062
23 0.014 52 0.005 80 0.074
24 0018 53 0.008 81 0.11
25 0.093 54 0011 82 0.081
26 0.056 55  0.006 83 03
27 001 56 0.0 84 0.032
28 0.03 57 0.026 85 0.42
29 0.033
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Example 2
Peptide (Non-Phosphorylated) Assay
A fluorescence polarization competition immunoassay was used to measure
compound inhibition of CSF—IR phosphorylation of tyrosine on a synthetic CSF-1Rsss.563
peptide (SYEGNSYTFIDPTQ). The assay was performed in black 96-well microplates
(Cat # 42-000-0117, Molecular Devices, Sunnyvale, CA). To each well, 5 UL of compound
-(in 4% DMSO) were mixed with 2 UL of 3.5 nM CSF-1R, 25 mM MgCl, in assay buffer
(100 mM HEPES, pH 7.5, 1 mM DTT, 0.01% Tween-20), and 2 uL of 1540 uM peptide in
assay buffer. The kinase reaction was initiated by adding 1 UL of 10 mM ATP in assay
buffer. The final concentrations in the 10 uL reaction mixture were 100 mM HEPES, pH
15,1 mM‘DTT, 0.01% Tween-20, 2% DMSO, 308 uM SYEGNSYTFIDPTQ, 1 mM
ATP, 5 mM MgCl,, and 0.7 nM CSF-1R. Positive and negative control wells were
included on each plate, where 4% DMSO in assay buffer was substituted for the
compound; in addition, positive control wells received 1.2 uL of 50 mM EDTA before the

start of the reaction.

The plates were covered and incubated at room temperature for 80 min. Reactions -
were stopped by addition of 1.2 uL of 50 mM EDTA. Each well then received 10 UL of a
1:1:3 mixture of 10X anti-phosphotyrosine antibody, 10X PTK green tracer, and FP
dilution buffer, respectively (Cat. # P2837, Invitrogen, Carlsbad, CA). The plates were
covered, incubated for 30 min at room temperature, and the fluorescence polarization was
read on an Analyst plate reader (Molecular Devices). Instrument settings were: 485 nm
excitation, 530 nm emission, with a 505 nm cut-off filter; Z height: middle of well; G
factor: 0.93. Under these conditions, the fluorescence polarization values for positive and
negative controls were approximately 290 and 160, respectively, and were used to define

100% and 0% inhibition of the CSF-1R reaction.

The ICsq values reported in Table 2 are the mean of at least three determinations.
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Table 2
c-fms Peptide IC5p Values

Cpd ICs (UuM) Cpd ICs (UM) ‘ Cpd ICso (LM)
7 0.0039 43  0.00058 53 0.00046
10  0.0027 44  0.00053 54 0.0011

11 0.0056 46 0.00074 - 55 0.00051
16  0.0043 ‘ 47 0.0013 56 0.0011

23  0.0015 49  0.00049

28 0.0016 50 0.00097

40 0.00024 52 0.00042

While the foregoing specification teaches the principles of the present invention,
with examples provided for the purpose of illustration, it will be understood that the
practice of the invention encompasses all of the usual variations, adaptations and/or

modifications as come within the scope of the following claims and their equivalents.

All publications disclosed in the above specification are hereby incorporated by

reference in full.
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We claim:
1. | A compound of Formula I:
R0t 0
N P
N"WT N
H AL
Y
I

or a form thereof, wherein:
" Wis N or CH;
A is absent or ‘alkyl

Y is. arlng selected from cycloalkyl blcycloalkyl aryl, alkylaryl, cycloalkylaryl
arylcycloalkyl, or heteroaryl provided that Y is not thiazole;

R is hydrogen, hydroxyl, methyl, halogen, -CF3, or methoxy;

R2™ js halogen, alkoxy optionally substituted with —CH(OH)-CH,-NR?*R*, alkyl
optionally substituted with R heterocyclyl optionally substituted with one alkyl
and optionally substituted with one R?”, amino, alkylamino, dialkylamiho,
—C(O)(CHz)nNR2°3R204, heteroaryl, or —R3O_R*0. whereinnis 0, 1,2, 3, or 4;

R is hydroxyl, methyl, halogen, -CFs, amino, alkylamino, dialkylamino or methoxy;

R?? s alkyl, -C(0)-CHs, -CH,-C(0)-CH, -C(O)(CH),NR*®R*, or
-CON—alkyl-NR203R2°4; whereinnis 0, 1, 2, 3, or 4;

R® and R*™ are independently hydrogen, alkyl, or R and R?® may be taken together to

form a ring selected from the following:

A Q, 3 /_\ [N\ 8
Ra>__/ RO— >JN-§-, O,s\_/NE o= §— s\_JNé

?
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wherein R% R® and R? are independently hydrogen or alkyl;

R* is alkyl; )

R is -NR*®R*¥, -SO,NR*®R*® oxazolidinonyl wherein said oxazo.li‘dinonyl is
optionally substituted with one or two R*, piperazinyl wherein said piperazinyl is
optionally substituted with R** or pyrrolidinonyl wherein said pyrrolidinbnyl is

optionally substituted with one or two R*"’;
* wherein R*" is methyl, -C(0)-CHj, or —CH,-C(0)-CHs;

wherein R*® and R** are independently hydrogen, alkyl, or R493 and R494 may be taken

together to form a ring selected from the following:

. ,
R R >_ . g Rd ) :
C g N o o /\ ' —\
N-g— y R—N N+ o),s Né-  0=§ Ni—, s - Ni-

? 2

R2 (ON (o}

wherein R, R° and R are independently hydrogen or alkyl;

R and R* are independently hydrogen, alkyl, or R*® and R*® may be taken together to

form a ring selected from the following:

Ra
R b RY
g N — O/ N\s SN,
; N‘g- Ra>_/ , R_Nr N-§-, & N-S o=t Né: § N~§—
R& 7 0] " //Z)
T -g- \\S/\ -5- 0O - O>\S/\ “\
\CN E’ éN §, K/Ng \\/N,E O/‘\/ng_, and ?\/N.g_ ,

3

?

wherein R?, R® and R are independently hydrogen or alkyl; and

Z is CO;H, COsalkyl, or CONR'R?; wherein R! is hydrogen or alkyl; and R?is hydrogen,
alkyl, cycloalkyl, or alkoxy.

2. The compound of Claim 1 wherein:

A is absent;
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Y is a ring selected from cycloaikyl, bicycloalkyl, phenyl, alkylaryl, cycloalkylaryl,
arylcycloalkyl, or heteroaryl provided that Y is not thiazole;

R*® is halogen, C(1.4alkoxy optionally substituted with ~CH(OH)-CH,-NR**R**,
Ca-salkyl optionally substituted with R?!, heterocyclyl optionally substituted with
one C(.galkyl and optionally substituted with one R*2, dialkylamino, |
-C(O)(CHé)nNR203R204, heteroaryl, or -—R3OO—R4°0; whereinn is 0, 1, 2, 3, or 4;

R™ is hydroxyl, methyl, halogen, -CFs, dialkylamino or methoxy;

R*? s alkyl, -C(O)-CHj, -CH,-C(0)-CHs, -C(O)(CHy),;NR**R?**,

~ -C(O)N(CHp),NR**R**; whereinnis 0, 1,2, 3, or 4;
R*? and R™* are independently hydrogen, C(4alkyl, or R? and R* may be ;aken

together to form a ring selected from the following:

wherein R?, R® and R? are independently hydrogen or alkyl;
R s Ca-gyalkyl; and

R¥ js NRYPR*™, _SO,NR*SR*®, oxazolidinonyl wherein said oxazolidinonyl is
optionally substituted with one or two R piperazinyl wherein said piperazinyl is
optionally substituted with R?%* or pyrrolidinonyl wherein said pyrrolidinonyl is

optionally substituted with one or two R*"';
wherein R*! is methyl, -C(O)-CHj, or ~CH,-C(O)-CHs;

wherein R*® and R** are independently hydrogen, C(;.4yalkyl, or R*® and R** may be

taken together to form a ring selected from the following:

wherein R?, R® and R? are independently hydrogen or alkyl;
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R*% and R*® are independently hydrogen, C-gyalkyl, or R*® and R* may be taken

together to form a ring selected from the following:

R '
Ra rd
g nNi — R
2 N e N and EN§’

wherein R?, R® and R? are independently hydrogen or alkyl; and

Z is COalkyl, or CONR'R% wherein R' is hydrogen or Cq-yalkyl; and R? is hydrogen,
Ca-walkyl, cycloalkyl, or Csalkoxy. | -

3. The compound of Claim 1 wherein:

Y is aring selected from indan-5-yl, phenyl, cyclohexyl, cyclopeﬁyl,
cbicyclo[2.2.1]heptyl or adamantan-2-yl;

R!% js hydrogen or hydroxyl; ‘

R is fluorine, alkoxy substituted with ~CH(OH)-CH,-N(CHj),, alkyl optionall‘y‘
substituted with R2%!, morpholinyl, piperazinyl optionally substituted with R*%,
3,5-dimethyl piperazinyl, piperidinyl, piperidinyl substituted with
-CO-alkyl-N(CHj3),, -C(O)-alkyl-piperazinyl (optionally substituted on piperaziriyl
with alkyl), dimethylamino, -C(O)N(CHs),, heteroaryl, or —R00_RA0,

R* js hydroxyl or dimethylamino;

R*? is —-CHs;

R3® s alkyl; and

R*% i -N(CHj)2, morpholinyl, -SO;NR*®R*%, piperazinyl optionally substituted with R*”

or oxazolidinonyl;

R*% and R* are independently hydrogen, alkyl, or R*® and R** may be taken together to

O/——\N-g-
form the following ring:

4. The compounds of Claim 1 wherein:

Wis N;
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A is absent;

Y is aring selected from cycloalkyl or arylcycloalkyl;

R*® is piperazine optionally substituted with one or two methyl substituents, piperidine

optionally substituted with one or two methyl substituents, morpholine or
R3P_R40 wherein R3® is methyl or ethyl and R js piperazine optionally
substituted with one or two methyl substituents. ‘

Z is COsalkyl, or CONR'R?; wherein R' is hydrogen or C(14yalkyl; and Rz is hydrogen,
Caalkyl, or cycloalkyl.

5. A compound of Formula I wherein:

W is N or CH;

A is absent;
Y isVa ring selected from cycloalkyl, bicycloalkyl, phenyl, alkylaryl, cycloalkylaryl,
arylcycloalkyl, or heteroaryl provided that Y is not thiazole; |

R is hydrogen, hydroxyl, methyl, halogen, -CF3, or methoxy;

R?® is halogen, C;.4)alkoxy optionally substituted with —CH(OH)-CH,-NR**R?*,
Cu-syalkyl optionally substituted with R™, heterocyclyl optionally substituted with
one C(1.4alkyl and optionally substituted with one R**, dialkylamino,
-C(O)(CH2).NR*®R**, heteroaryl, or -R3°°-R4°°; whereinn is 0, 1, 2, 3, or 4;

Rzm is hydroxyl, methyl, halogen, -CFs, dialkylamino or methoxy;

R*? is alkyl, -C(0)-CHs, -CH,-C(0)-CH3, -C(O)(CH,),NR?*®R**, -
C(O)N(CH);NR*®R*™: whereinnis 0, 1, 2, 3, or 4;

R? and R®* are independently hydrogen, C(1.salkyl, or R** and R*™ may be taken

together to form a ring selected from the following:

| R3 Ra% RY
“ d N >—\ R3
CN?' o N e O

Ra

wherein R?, R® and R? are independently hydrogen or alkyl;
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R30js Cjy.palkyl; and

R0 g —NR403R404, —SOzNR405 R406, oxazolidinonyl wherein said oxazolidiﬁonyl is

optionally substituted with one or two R

, piperazinyl wherein said piperazinyl is
optionally substituted with R?2 or pyrrolidinonyl wherein said pynolidiﬁo;iyl is -
optionally substituted with one or two R

wherein R*! is methyl, -C(O)-CHs, or -CH,-C(0)-CH3;

R404

wherein R*® and R** are independently hydrogen, Cq.4)alkyl, or R*® and may be

taken together to form a ring selected from the following:

R3 Ra>_\ RY : "
N R\ |
Z:/\Né— R(:>_/N , R°—N>_/N-§- , and \CN-i— .

wherein R?, R® and R? are independently hydrogen or alkyl;

R* and R* are independently hydro gén, Ca-walkyl, or R*® and R*® may be taken

together to form a ring selected from the following:

R Ra>_\ Rd
N-- Y R®
ZDNE_ Rj>_/ ; R°—N>_/N'§', and \CNE- :

Ra
wherein R%, R® and R? are independently hydrogen or alkyl; and
Zis CO.H.
6. A compound selected from the group consisting of:
8—indan—5—yl-2—[4-(4—methy1—piperazin—1-yl)-phenylamino]—5—oxo-5,8—dihyd:o-

pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester,

2-[4-(3-dimethylamino-2-hydroxy-propoxy)-phenylamino]-8- indan-5-yl-5-oxo0- 5 8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester,

8-indan-5-yl-2-(4-morpholin-4-yl-phenylamino)-5-ox0-5,8- dihydro-pyrido(2,3-
d]pyrimidine-6-carboxylic acid ethyl ester,

2-(4-dimethylamino-phenylamino)—8-indan-S-yl—S—oxo—S,8-dihydro—pyrido[2,3—
d]pyrimidine-6-carboxylic acid ethyl ester,
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2-(3- dimethylamino-phehylamino) 8-indan-5-yl-5-ox0-5,8-dihydro-pyrido[2,3-
d}pyrimidine-6-carboxylic acid ethyl ester,

8-indan-5-yl-2-[4-(4-methyl-piperazin-1 yl)—phenylammo] -5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid,

8-indan-5-y1-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-0xo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

8-indan-5-yl1-2-[4~(4-methyl-piperazin-1-yl)-phenylamino]-5-0xo0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid methylamide,

8-indan-5-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-0xo0-5 ,8—dihydro~
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethylamide,

2-[4-(3-dimethylamino-2-hydroxy-propoxy)-phenylamino}-8-indan-5-yl-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

2-[4-(3-dimethylamino-2-hydroxy-propoxy)-phenylamino]-8-indan-5-yl-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid methylamide

2-[4-(3 -dimethylamino—2-hydroxy-propoxy)—phenylamino]—8—indan—5 -yl-5-0x0-5,8-
.dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethylamide,

2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-5-oxo-8-phenyl-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid amide,

8-indan-5-yl-2- (4-morpholin-4-yl-phenylamino)-5-oxo-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid amide,

2-(4-dimethylamino-phenylamino)-8-indan-5-yl-5-o0xo0-5,8-dihydro- pyr1do[2 3-
d]pyrimidine-6-carboxylic acid amide,

2-(3-dimethylamino-phenylamino)-8-indan-5-yl-5-o0x0-5,8- d1hydro-pyr1do[2 3-
d]pyrimidine-6-carboxylic acid amide,

8-cyclohexyl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-oxo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester,

8-cyclohexyl-2-(4- dimethylamino—phenylamino)—S—oxo—5,8-dihydro—pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester,

8-cyclopentyl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino}-5-oxo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

2-(3-hydroxymethyl-phenylamino)-8-indan-5-yl-5-0x0-5,8-dihydro-pyrido{2,3-
d]pyrimidine-6-carboxylic acid amide,

2-(4-fluoro-phenylamino)-8-indan-5-yl-5-0x0-5,8-dihydro-pyrido[2,3- d]pyrlmldlne -6~
carboxylic acid ethyl ester,

8-indan-5-yl-5-0x0-2-(4-pyrazol-1-yl-phenylamino)-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid amide,

8-indan-5-y1-2-[3-(4-methyl-piperazin-1-ylmethyl)-phenylamino}-5-oxo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

8-indan-5-yl-2-(3-morpholin-4-ylmethyl-phenylamino)-5-0x0-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid amide,
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2-[2-hydroxy-4-(4-methyl-piperazin-1-yl)-phenylamino]-8-indan-5-yl-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,
1-indan-5-yl-7-[4-(4-methyl-piperazin-1-yl)-phenylamino]-4-oxo-1,4-dihydro-
[1,6]naphthyridine-3-carboxylic acid amide,
8-Indan-5-yl-2-[4-(2-morpholin-4-yl-ethyl)-phenylamino]-5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,
8-Indan-5-yl-2-[4-(2-morpholin-4-yl-ethyl)-phenylamino]-5-oxo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide, V
8-Indan-5-yl-2-[4-(2-morpholin-4-yl-ethyl)-phenylamino]-5-0x0-5, 8- dlhydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide,
(48)-8-Indan-5-yl-5-0x0-2-[4-(2-0x0-0xazolidin-4-ylmethyl)-phenylamino]-5, 8—
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

(4S)-8-Indan-5-yl-5-0x0-2-[4-(2- ~0XO0- -oxazolidin-4-ylmethyl)-phenylamino]- -5, 8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,

(4S)78-Indan-5—yl-5-oxo-2-[4-(2-ox0-oxazo11d1n-4-ylmethyl)-phenylamino]-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide,
8-Indan-5-yl-2-[4-(2-isopropylsulfamoyl- ethyl)-phenylammo] -5-0x0-5,8- dlhydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,
8-Indan-5-yl-2-[4-(2-isopropylsulfamoyl-ethyl)-phenylamino}-5-oxo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide,
8-Indan-5-yl-2-{4-[2-(morpholine-4-sulfonyl)-ethyl]-phenylamino }-5-0x0-5,8-.
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,

" 8-Indan-5-yl-2-{4-[2-(morpholine-4-sulfonyl)-ethyl]-phenylamino } -5-0xo-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide, -
8-Indan-5-yl-2-[3-(4-methyl-piperazin-1-yl)-phenylamino]-5-oxo- 5 8-dihydro-

pyrido[2,3-d]pyrimidine-6-carboxylic acid amide, v
8-Indan-5-yl-2-[3-(4-methyl-piperazin-1-yl)-phenylamino]-5-oxo0-3,8- d1hydro-

pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,
8-Indan-5-yl-2-[3-(4-methyl-piperazin-1-yl)-phenylamino]- -5-0x0-5,8-dihydro- -

pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide,
8-Indan-5-yl-5-ox0-2-(4-piperazin-1-yl-phenylamino)-3,8- d1hydro-pyr1do[2 3-
d]pyrimidine-6-carboxylic acid amide,

4 8-Indan-5-yl-5-0x0-2-(4-piperazin-1-yl-phenylamino)-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid methyl amide,
8-Indan-5-yl-5-0x0-2-(4-piperazin-1-yl-phenylamino)-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl amide,
2-[4~(3,5-Dimethyl-piperazin- 1-yl)-phenylamino]-8-indan-5-yl-5-oxo0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,
2-[4-(3,5-Dimethyl-piperazin- 1-yl)-phenylamino]-8-indan-5-yl-5-oxo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,
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2—[4-(3,5-Dimethy1-piperazin—1-yl)-phenylamino]-8-indan—5—yl-5—oxo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide,
8-Indan-5-y1-2-{4-[2—(4-methyl—piperazin—1-yl)-ethyl]—phenylamino}-5-oxo-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,
8-Indan-5-yl-2-{4-[2-(4-methyl-piperazin-1-yl)- ethyl]—phenylammo} -5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,
8-Indan-5-yl-2-{4-[2-(4-methyl-piperazin-1-yl)-ethyl]-phenylamino } -5-0%0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide,
8-Indan-5-yl-5-0x0-2-(4-piperidin-4-yl-phenylamino)-5,8-dihydro- pyrldo[Z 3-
d]pyrimidine-6-carboxylic acid amide,

8-Indan-5-yl-5-ox0-2-(4-piperidin-4- yl-phenylamino)-S,8fdihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid methyl amide,
8-Indan-5-yl-5-0x0-2~(4-piperidin-4-yl-phenylamino)-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl amide,
8-Indan-5-yl-5-0x0-2-(3-piperazin-1-yl-phenylamino)-5,8-dihydro-pyrido[2,3-
.d]pyrimidine-6-carboxylic acid amide, '

. 8-Indan-5-yl-5-ox0-2-(3-piperazin-1-yl-phenylamino)-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid methyl amide,
8-Indan—S-y1-5-oxo-2-(3-piperazin—1-yl-phenylamino)-S,8-dihydro—pyrido[2,3—
d]pyrimidine-6-carboxylic acid ethyl amide,
2-[3-(3,5-Dimethyl-piperazin-1-yl)-phenylamino]-8-indan-5-yl-5-oxo0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide, .
2—[3-(3,5—Dime’thyl—piperazin—1—yl)-phenylamino]-8-indan—5—yl—S—oxo-S,S—dihydro—
pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,
8-Cyclohexyl—2-[4-(2—morpholin—4-yl-ethyl)—phenylamino]—5-ox0-5,8-dihydro-
pyrido[2 3-d]pyrimidine-6-carboxylic acid amide,

8- Cyclohexyl -2-[4-(2-morpholin-4-yl-ethyl)-phenylamino}- 5—oxo 5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,

8-Cyclohexyl-2-[4-(2-morpholin-4-yl-ethyl)-phenylamino]- -5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide,

8-Cyclohexyl-2-[4-(4-methyl-piperazin-1 -yl)-phenylamino]-5-ox0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

8-Cyclohexy1—2-[4-(4-methyl-piperazin—1-yl)-phenylamino]-5-oxo-5,8-dihydro—
pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,

8-CyClohexyl—2—[4-(4—methyl-piperazin—1-yl)—phenylamino]-5—oxo-5,8-dihydro—
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide,

8-Cyclohexyl-2- [3-(4-methyl-piperazin-1-yl)-phenylamino]-5-oxo-5,8-dihydro-
pyridof[2,3-d]pyrimidine-6-carboxylic acid amide,
8—Cyclohexy1—2-[3-(4—methy1—piperazin—1-yl)—phenylamino]-5-0xo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,

143



WO 2007/033232 PCT/US2006/035619

8-Cyclohexyl-2-[3-(4-methyl-piperazin-1-yl)-phenylamino]-5-oxo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide,

8- Cyclohexyl -2-[4-(2-isopropylsulfamoyl- ethyl)-phenylammo] 5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

8-Cyclohexyl-2-{4-[2-(morpholine-4-sulfonyl)-ethyl]-phenylamino }-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,
8-Cyclohexyl-2-{4-[1-(2-dimethylamino-acetyl)-piperidin-4-yl]-phenylamino} 5-oxo-
5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

8-Indan-5-yl-2-(4-morpholin-4-ylmethyl-phenylamino)-5-0x0-5,8- d1hydro—pyr1do[2 3-
d]pyrimidine-6-carboxylic acid amide,

2-{4-[1-(2-Dimethylamino-acetyl)-piperidin-4-yl]-phenylamino } -8-indan-5-yl- 5 0Xo0-
5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

2-{3-[1-(2-Dimethylamino-acetyl)-piperidin-4-yl]-phenylaming } -8-indan-5- yl -5-0%0-
5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

- 8-Indan-5-yl-2-(4-{ 1-[2-(4-methyl-piperazin-1-yl)-acetyl]-piperidin-4-yl}-
phenylamino)-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,
8-Indan-5-yl1-2-(3-{1-[2-(4-methyl-piperazin-1-yl)-acetyl]-piperidin-4-yl}-
phenylamino)-5-o0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

8-Indan-5-yl-2-[4-(4-methyl-piperazin-1-ylmethyl)-phenylamino]-5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide, L

2-(4-Dimethylaminomethyl-phenylamino)-8-indan-5-yl-5-ox0-5,8-dihydro- -
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

" 2-(3-Dimethylaminomethyl-phenylamino)-8-indan-5-yl-5-o0xo0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

2-(3-Dimethylaminomethyl-phenylamino)-8-indan-5-yl-5-0x0-5,8-dihydro-
pyrido[2,3-d}pyrimidine-6-carboxylic acid methylamide,

2-(3-Dimethylaminomethyl-phenylamino)-8-indan-5-yl-5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethylamide,
2-(3-Dimethylcarbamoyl-phenylamino)-8-indan-5-yl-5-ox0-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid amide,
2-(3-Dimethylcarbamoyl-phenylamino)-8-indan-5-yl-5-oxo-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid methylamide,
2-(3-Dimethylcarbamoyl-phenylamino)-8-indan-5-yl-5-ox0-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethylamide,
8-Bicyclo[2.2.1]hept-2-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino] -5-0x0-3,8-~
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,
8-Bicyclo[2.2.1]hept-2-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethylamide,

8-Indan-5-yl-2-[4-(4-methyl-piperazin-1-ylmethyl)-phenylamino]-5-oxo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethylamide, and
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8-Benzyl-2-[4-(4-methy1—piperazin—1-yl)—phenylamino]-5-oxo-5,8-dihydro-pyrido [2,3-
d]pyrimidine-6-carboxylic acid methylamide.

7. A compound selected from the group consisting of:
8-indan-5-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-oxo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,
8-indan—5-yl-2-[4-(4-methyl-piperazin—1-yl)-phenylamino]—5-oxo—5,8—dihydro-
pyrido[2,3-d]pyrimidine—6-carbo>;ylic acid methylamide,
8-indan-5-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-oxo0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethylamide,
2-[4-(3-dimethylamino-2-hydroxy-propoxy)-phenylamino]-8-indan-5-yl-5-0x0-5,8-
dihydro-pyridof2,3-d]pyrimidine-6-carboxylic acid amide,
2-[4-(3-dimethylamino-2-hydroxy-propoxy)-phenylamino]-8-indan-5-yl-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid methylamide
2-[4-(3-dimethylamino-2-hydroxy-propoxy)-phenylamino]-8-indan-5-yl-5-ox0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethylamide,
8-indah—5—yl—2—(4—morpholin-4—yl—phenylamino)—5—oxo—S,8—dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid amide,
2-(4-dimethylamino-phenylamino)-8-indan-5-yl-5-0xo0-5,8-dihydro-pyrido{2,3-
d]pyrimidine-6-carboxylic acid amide,
2-(3-dimethylamino-phenylamino)-8-indan-5-yl-5-0x0-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid amide,
8-cyclopentyl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-oxo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,
8-indan-5-yl-2-[3-(4-methyl-piperazin-1-ylmethyl)-phenylamino]-5-oxo-5,8-dihydro-
pyridol[2,3-d}pyrimidine-6-carboxylic acid amide,
8-indan-5-y1-2-(3-morpholin-4-ylmethyl-phenylamino)-5-oxo0-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid amide,
‘2-[2-hydroxy-4-(4-methyl-piperazin-1-yl)-phenylamino]-8-indan-5-yl-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,
1-indan-5-yl-7-{4-(4-methyl-piperazin-1-yl)-phenylamino]-4-oxo-1,4-dihydro-
[1,6]naphthyridine-3-carboxylic acid amide,
8-Indan-5-yl-2-[4-(2-morpholin-4-yl-ethyl)-phenylamino]-5-ox0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,
8-Indan-5-y1-2-[4-(2-morpholin-4-yl-ethyl)-phenylamino]-5-ox0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,
8-Indan-5-yl-2-[4-(2-morpholin-4-yl-ethyl)-phenylamino]-5-ox0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide,
(4S)-8-Indan-S-yl-S-oxo-Z-[4-(2-oxo-oxazolidin-4-yimethyl)-phenylamino]-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,
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(4S5)-8-Indan-5-yl-5-0x0-2-[4-(2-0x0-0xazolidin-4- ylrnethyl)—phenylamlno] -5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,

(48)-8-Indan-5-y1-5-0x0-2-[4-(2-0x0-0xazolidin-4-ylmethyl)-phenylamino}-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide,

- 8-Indan-5-yl-2-[4-(2-isopropylsulfamoyl-ethyl)-phenylamino]-5-o0xo-5,8- dlhydro—
pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,

8-Indan-5-yl-2-{4-[2-(morpholine-4-sulfonyl)-ethyl]-phenylamino }-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,

* 8-Indan-5-yl-2-[3-(4-methyl-piperazin-1-yl)-phenylamino]-5-0x0-5,8- dlhydro—
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

8—Indan-5—yl-2-[3-(4-methy1—p1peraz1n—1—yl)-phenylammo]—5-oxo-5,8-d1hydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide, '

8-Indan-5-yl-2-[3-(4-methyl-piperazin-1-yl)-phenylamino]-5-oxo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide, '

8—Indan—S—y1-5-oxo—2-(4—piperazin—1-yl-phenylamino)-S,8-dihydr0-pyrido[2,3-'
d]pyrimidine-6-carboxylic acid amide,

8-Indan-5-yl-5-0x0-2-(4-piperazin-1-yl-phenylamino)-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid methyl amide,

8-Indan-5-yl-5-0x0-2-(4-piperazin-1-yl-phenylamino)-5,8- d1hydro-pyr1do[2 3-
d]pyrimidine-6-carboxylic acid ethyl amide,

2-[4-(3,5-Dimethyl-piperazin-1-yl)-phenylamino]-8-indan-5-yl-5-0x0-5,8- d1hydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

* 2-[4-(3,5-Dimethyl-piperazin-1-yl1)-phenylamino]-8-indan-5-yl-5-0xo0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,

2-[4-(3,5-Dimethyl-piperazin-1-yl)-phenylamino]-8-indan-5-yl-5-0x0-5,8- d1hyd10—
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide,

8-Indan-5-y1-2-{4-[2-(4-methyl-piperazin-1-yl)-ethyl}-phenylamino }-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

8-Indan-5-y1-2-{4-[2-(4-methyl-piperazin-1-yl)-ethyl]-phenylamino }-5-0xo0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,

8-Indan-5-yl-2-{4-[2-(4-methyl-piperazin-1-yl)-ethyl]-phenylamino }-5-0xo-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl amide,

8-Indan-5-yl-5-0x0-2-(4-piperidin-4-yl-phenylamino)-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid amide,

8-Indan-5-yl-5-0x0-2-(4-piperidin-4-yl-phenylamino)-5,8-dihydro-pyrido([2,3-
d]pyrimidine-6-carboxylic acid methyl amide,

8-Indan-5-yl-5-0x0-2-(4-piperidin-4-yl-phenylamino)-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl amide,
8-Indan-5-yl-5-0x0-2-(3-piperazin-1-yl-phenylamino)-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid amide,
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8-Indan-5-yl-5-0xo0- 2-(3-p1perazm—1-yl-phenylarmno) -5,8- d1hydro-pyr1do[2 3-
d)pyrimidine-6-carboxylic acid methyl amide,

8-Indan-5-yl-5-0x0-2-(3-piperazin-1-yl-phenylamino)-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl amide,

2-[3-(3,5-Dimethyl-piperazin-1-yl)-phenylamino]-8-indan-5-yl-5-ox0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

2-[3-(3,5-Dimethyl-piperazin-1-yl)-phenylamino]-8-indan-5-yl-5-ox0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,

8-Cyclohexyl-2-[4-(2-morpholin-4-yl-ethyl)-phenylamino]-5-oxo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

8-Cyclohexyl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-oxo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

8-Cyclohexyl-2-[3-(4-methyl-piperazin-1-yl)-phenylamino]-5-o0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

- 8-Cyclohexyl-2-[3-(4-methyl-piperazin-1-yl)-phenylamino]-5-0x0-5,8-dihydro-
_pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl amide,

8-Indan-5-yl-2-(4-morpholin-4-ylmethyl-phenylamino)-5-oxo-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid amide,

8-Indan-5-yl-2-[4-(4-methyl-piperazin-1-ylmethyl)-phenylamino]-5-ox0-5, 8 dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

2-(4-Dimethylaminomethyl-phenylamino)-8-indan-5-yl-5-0x0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

2-(3-Dimethylaminomethyl-phenylamino)-8-indan-5-yl-5-o0xo0-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid amide,

2—(3-Dlmethylcarbamoyl—phenylammo)-8-1ndan-5—yl-5—oxo—5,8-dihydro-pyrido[2,3-
d)pyrimidine-6-carboxylic acid amide,

2-(3-Dimethylcarbamoyl-phenylamino)-8-indan-5-yl-5-o0xo0-5,8-dihydro-pyrido[2,3-
- d]pyrimidine-6-carboxylic acid methylamide,

8-Bicyclo[2.2.1]hept-2-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-5-0x0-5,8-
dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid amide, and

8-Indan-5-yl-2-[4-(4-methyl-piperazin-1-ylmethyl)-phenylamino]-5-o0xo-5,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethylamide.

8. A pharmaceutical composition, comprising a compound of Claim 1 and a

pharmaceutically acceptable carrier.

9. A method for inhibiting protein tyrosine kinase activity, comprising contacting the

kinase with an effective inhibitory amount of at least one compound of Claim 1.

10. A method according to claim 9, wherein the protein tyrosine kinase is c-fms.
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11.

12.

13.

14.

15.

16.

17.

A method of treating inflammation in a mammal, comprising administering to the

mammal a therapeutically effective amount of at least one compound of Claim 1.

A method of treating cancer in a mammal, comprising administering to the

mammal a therapeutically effective amount of at least one compound of Claim 1.

A method of treating cardiovascular disease in a mammal, comprising
administering to the mammal a therapeutically effective amount of at least one

compound of Claim 1.

A method of treating glomerulonephritis, theumatoid arthritis, inflammatory bowel
disease, prosthesis failure, sarcoidosis, congestive obstructive pulmonary disease,
pancreatitis, HIV infection, psoriasis, diabetes, tumor reléted angiogeneéis,
restenosis, schizophrenia or Alzheimer’s dementia in a mamﬁal, comprising
administering to the mammal a therapeutically effective amount of at least one

compound of Claim 1.

A pharmaceutical dosage form comprising a pharmaceutically acceptable carrier

and from about 0.5 mg to about 10 g of at least one compound of Claim 1.
A dosage form according to Claim 15 adapted for parenteral or oral administration.

The use of a compound as in Claim 1 for the preparation of a medicament for the
treatment of: rheumatoid arthritis, graft rejection, atherosclerosis, obesiy, diabetic
nephropathy, cardiac hypertrophy and solid tumor diseases, especially breast

cancer, in a subject in need of such treatment.
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