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The present invention relates to a process for the preparation of 5-(2-amino-pyrimidin-4-yl)-2-aryl-1H-

pyrrole-3-carboxamides and to the useful intermediate compounds of such process.
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5-(2-Amino-pyrimidin-4yl)-2-aryl-1H-pyrrole-3-carboxamides are described and claimed in
WO02007110344, which also discloses processes for their preparation.

These compounds can be advantageously prepared through a process which allows to obtain the desired
products in high yields and purity.

The synthesis is starting from the coupling of an acetylated acetal with a beta-ketoester salt ; the resultant
compound is acetylated and then reacted with a dialkyl acetal of N,N-dimethylformamide to give an
intermediate which is cyclized to 5-(2-amino-pyrimidin-4-yl)-2-aryl-1H-pyrrrole-3-carboxylic ester ; the
carboxylic ester is then hydrolyzed and the resultant carboxylic acid is finally condensed with an appropriate

form of ammonia to give the desired carboxamide.

The compounds prepared according to the process of the present invention are endowed with protein
kinase inhibiting activity and, more particularly, Cdc7 or Cdc7/Cdks inhibiting activity. The compounds are
therefore useful in the treatment of a variety of cancers, cell proliferative disorders and diseases associated

with protein kinases.
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EXEAME

The present invention relates to a process for the

i

preparation of 5-(2-amino-pyrimidin-4-yl)-2-aryl-1H-pyrrole-
3icarboxaﬁ1ides and to the useful intermediate compounds of
such process.

5-(2-Amino-pyrimidin-4-yl)-2-aryl-1H-pyrrole-3-carboxamides
are described and claimed in WO02007110344, which also
discloses processes for their preparation.

These compounds can be advantageously prepared through
a process which allows to obtain the desired products in high
yields and purity.

The synthesis is starting from the coupling of an acetylated
acetal with a beta-ketoester salt ; the resultant compound is
acetylated and then reacted with a dialkyl acetal of
N,N-dimethylformamide to give an intermediate which is
cyclized to 5-(2-amino-pyrimidin-4-yl)-2-aryl-1H-pyrrrole-3
-carboxylic ester ; the carboxylic ester is then hydrolyzed and
the resultant carboxylic acid is finally condensed with an
appropriate form of ammonia to give the desired carboxamide.

The compounds prepared according to the process of the
present invention are endowed with protein kinase inhibiting
activity and, more particularly, Cdc7 or Cdc7/Cdks inhibiting
activity. The compounds are therefore useful in the treatment
of a variety of cancers, cell proliferative disorders and

diseases associated with protein kinases.
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7.46 (sE, 2H); 7.2 (s, 1H) ; 6.95(d, 1H) ; 6.4 (sE, 2H) »
MS : m/z 347 [M-H'] »
& B 1)
(2-B & 4 o -4 2 )-2-(2,4- = f B A )- 1H-0 & -3 % B 6 i
@ (' RI=R2=Cl)

2 o]
/ \ OH NHz
N A\ N . N\ /N\
H,N H.N
Vilia 2 la

O3# B Akt NEOFBFH —oF o 2 B R HN60C &8 I o
21015 2-B K F@-4-4%)-2-2,4-— & X XK)-1H-=tb o5 -3-#%

B (VII2)# 508 # = a2 ol 2 32 A4 ° 7 60°C X2 & = 4 5 Ao
A9 B Ak EHREREY -
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RHFERBEREBRA  REHWISEAI0% wiwit KZ %
o RRBROMATEAEHIA c BBBEEKEHRA XL
30% w/iwH K~ KR ZFah i1 01 1Z AR R ZERILS

B kM EASIABERILEMEREEHN
H' NMR (DMSO-d¢/400 MHz) & ppm : 6.81 (bs, 1H); 6.95 (bs,
2H); 7.01 (d, J=5.73 Hz, 1H) 7.37 (bs, 1H) 7.46 (d, J=2.68 Hz,
1H) 7.68 (dd, J=1.77, 0.55 Hz, 1H) 8.23 (d, J=5.73 Hz, 1H)
12.17 (bs, 1H) ; ESI (+) MS: 348 (MH") - ®
[ 2 41 2]

o BB 1T BRaZ il RBENEATAXIHEFTE
B 2 (-8R B5 & H B
(III » R1=R2=H) ;

}'r‘\

(IIT » R1=CH; » R2=H) ;
(IIl » R1=R2=CH,) ;
(IIT » R1=R2=F) ; ®
(III » R1=Cl » R2=H) ;
(IIT » R1=Cl » R2=F) ;
(IIl » R1=Cl » R2=0CH;) &
(III » R1=F » R2=Cl) -
2B AF T I b4 -
5-(2-Bi & - o -4- £ )-2-% & - 1H-otb & -3- 3% 5% 86 B2
S-(2-Miz & - o2 -4- 2 )-2-4F - F K S - 1H-o o8 -3- % &% 86 %
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5-(2-Bg A -Eom-4-4%)-2-(4-A-2-F A - K )-1H-sb o5 -3- % 8
B B
5-(2-p K-k -4-55)-2-2,3- = F A -F X )-1H- % -3-% #
B BZ S
S-(2-8% B -oE oz -4-%)-2-(2,3- = £.- % £ )-1H-wt 25 -3- % & 8

B
5-(2-B% A -vF o -4-3)-2-(2,4- — A - X EK)-1H-=b#8 -3- ¥ B &3
®

5-(2-Bg B -7 o2 -4- 4 )-2-(2- R -4- AL - K KK )-1H-7w & -3- % &% &%

5-(2-R B - ok -4-2)-2-(2-F-4-F AKX A )-1H- o8 -3- 5% 8%

5-(2- B B o ok -4-45)-2-(2,3- = R- R K )-1H-w %% -3- % 8

S-(2-F k- ok -4- % )-2-(2-A-3- F A A- ¥ A)-1H-o %% -3-

HEER R AR

5-(2- B A - o -4 2 )-2-(2- B4 - KA )-TH- o o5 -3- 5% B

o B -
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B B —oFoh o

1509 F EHGEEFIBEZFE AP 2Dt h:

5-(2-Bi B - o -d- 2 )-2- % & -1 H-otb o5 -3- % 5% B B
5-(2-BE - o -4- & )-2-#F-F K & -1H-vb o8 -3- 7 6% 86 0%

5. (2-Bk B ox-4-A)-2-(4-F.-2-F A-F A)-1H-s %8 -3-%

5-(2- B & - R -4-K)-2-(2,3-= F A -K £)-1H-t % -3- %

5-(2-Br B - ew-4-%)-2-(2,3- — A - X H)-1H-wb o8 -3- % B

5-(2- B 2 - R -4- £ )-2-(2,4- = fi- K A )-1H-ott o -3- 3% 8

5-(2-Bk K -E R -4-)-2-(2,5- = A- KA )-1H-b o5 -3- H 8%

S-(2-Bx B - 0w -4- 4 )-2-2- £ - % & )-1H-ot 98 -3- % 5 &

5-(2-B Ak -7 9% -4- & )-2-(2- -4- - K A)-1H-oh o5 -3- 74 B

BB Bx S

5-(2-B8 K -"F g -4-%)-2-2,4-— R, - KX X )-1H-wb 9% -3-5 B

B Bz S
5-(2-B A -oFog-4-K)-2-(2-R-4-F A-KK)-1H-=b % -3-%
&% B Bz
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5-(2-B K -oFog-4-5)-2-(2,3- — & -K K )-1H-otb o8 -3- % &%
B B S
S-(2- B¢ - o -4 R )-2-(2- -3 F RA K A)-1H-ot 0% -3
# BR BE B 2%,
5-(2- B K - R -4- 4 )-2-(2- B -4- R- F A )-1H-ok % -3- 3 i
B BE o
16k d HEHEBEIEZ T % £+ ZADEOY B
@ 5 CmA-Eor-4-%)2-23-=F £-FA)-1H-2%-3-% 8
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