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SUBSTITUTED PYRAZOLOPYRIDINES,
COMPOSITIONS CONTAINING THEM,
METHOD FOR THE PRODUCTION
THEREOF, AND THEIR USE

RELATED APPLICATION

[0001] The present application is a continuation of copend-
ing application having U.S. Ser. No. 11/778,870, filed on Jul.
17, 2007, which is a continuation of PCT/FR2006/000114
filed Jan. 18, 2006.

[0002] The present invention relates especially to novel
chemical compounds, particularly novel substituted pyrazol-
opyridines, to compositions containing them and to their use
as medicaments.

[0003] More particularly, and according to a first aspect, the
invention relates to novel specific pyrazolopyridines with
anticancer activity, via modulation of the activity of proteins,
in particular kinases.

[0004] At the present time, most of the commercial com-
pounds used in chemotherapy present considerable problems
of'side effects and of patient tolerance. These effects might be
limited if the medicaments used act selectively on cancer
cells, without touching healthy cells. One of the solutions for
limiting the adverse effects of a chemotherapy may thus con-
sist in using medicaments that act on metabolic pathways or
on constituent elements of these pathways, expressed pre-
dominantly in cancer cells, and which are expressed little or
not at all in healthy cells.

[0005] Protein kinases are a family of enzymes that catal-
yse the phosphorylation of hydroxyl groups of specific resi-
dues of proteins, such as tyrosine, serine or threonine resi-
dues. Such phosphorylations may greatly modify the function
of'the proteins; thus, protein kinases play an important role in
regulating a wide variety of cell processes including, espe-
cially, metabolism, cell proliferation, cell differentiation, cell
migration and cell survival. Among the various cellular func-
tions in which the activity of a protein kinase is involved,
certain processes represent attractive targets for treating can-
cer cells and also other diseases.

[0006] Thus, one ofthe objects ofthe present invention is to
propose compositions with anticancer activity, by acting in
particular with respect to kinases. Among the kinases for
which modulation of the activity is desired, FAK, KDR and
Tie2 are preferred.

[0007] These products correspond to formula (I) below:
Formula (I)
A
!
Sar
NH,
X7 NN
>
~yZ N
in which:
[0008] 1) A and Ar are independently selected from the

group consisting of:
[0009] aryl, heteroaryl, substituted aryl, substituted het-
eroaryl, cycloalkyl, substituted cycloalkyl, heterocyclyl, sub-
stituted heterocyclyl;
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[0010] 2) L is selected from the group consisting of:
bond, CO, NH, CO—NH, NH—CO, NH—SO,
NH—SO0,, SO,NH, NH—CH,, CH,—NH, CH,—
CO—NH, NH—CO—CH,, NH—CH,—CO,
CO—CH,—NH, NH—CO—NH, NH—CS—NH,
NH—CO—O0, 0—CO—NH,;

[0011] 3) one from among X,Y and Z is chosen from N
and NO, and two others from among 7Z,Y and X are
C(R5) and C(R6);

[0012] 4)RS and R6 are independently selected from the
group consisting of: H, halogen, R2, CN, O(R2), OC(O)
(R2), OC(ON(R2)[R3), OS(0,)(R2), N(R2)R3),
N—C(R2)(R3), N(R2)C(O)R3), N(R2)C(O)O(R3),
N(R4)C(ON(R2)(R3), N(R4)C(S)N(R2)(R3), N(R2)S
(0,)(R3), CO)NR2). C(O)OR2), C(O)NR2)R3),
C(=N(R3))(R2), C(=N(OR3))(R2), S(R2), S(O)(R2),
S(0,)(R2), S(0,)O(R2), S(O,)N(R2)(R3); in which
each R2, R3 and R4 is independently selected from the
group consisting of H, alkyl, alkylene, alkynyl, aryl,
heteroaryl, cycloalkyl, heterocyclyl, substituted alkyl,
substituted alkylene, substituted alkynyl, substituted
aryl, substituted heteroaryl, substituted cycloalkyl, sub-
stituted heterocyclyl, alkylene, substituted alkylene,
substituted alkynyl; in which R2 and R3 may be linked
together to form a 4- to 8-membered ring containing
from 1 to 3 hetero atoms chosen from O, N and S.

[0013] In the products of formula (I), Ar-L-A is advanta-
geously:

X=Xz

"<\X/>_L\

1—X; A,
in which each X1, X2, X3 and X4 is independently chosen
from N and C—R11, with R11 having the same definition as
RS defined above.
[0014] Ar-L-A is advantageously:

\ 7 A\

X2 A,

in which X2 is chosen from N, C—CH,;, CF and CH.
[0015] Substituents R11 selected from the group consisting
of H, F, Cl, methyl, NH,, OCF; and CONH, are preferred.
[0016] Preferred substituents RS and R6 are independently
selected from H, halogen, OMe and methyl.

[0017] RS and R6 are advantageously chosen from H and F.
[0018] RS and R6 are preferentially H.
[0019] Preferred substituents [-A are advantageously cho-

sen from NH—CO—NH-A and NH—SO,-A.

[0020] A combination [.-A that is particularly effective is
obtained when L-A is NH—CO—NH-A.

[0021] Products in accordance with the invention prefer-
ably have a substituent A that is selected from the group
consisting of phenyl, pyridyl, pyrimidyl, thienyl, furyl, pyr-
rolyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl, pyrazolyl,
imidazolyl, indolyl, indazolyl, benzimidazolyl, benzoxazolyl
and benzothiazolyl; optionally substituted.
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[0022] More preferably, A is chosen from phenyl, pyrazolyl
and isoxazolyl; optionally substituted.

[0023] The substituent A is very advantageously substi-
tuted with a substituent selected from a first group consisting
of (C1-Cé6)alkyl, (C1-C6)haloalkyl, (C2-C6)alkylene, (C2-
C6)alkynyl, aryl, halogen, heteroaryl, O—(C1-C6)alkyl,
O-Aryl, O-heteroaryl, S—(C1-C6)alkyl, S-Aryl and S-het-
eroaryl, each being optionally substituted with one or more
substituents chosen from (C1-C3)alkyl, halogen and
O—(C1-C3)alkyl.

[0024] The substituent A is preferentially substituted with a
substituent selected from a second group consisting of F, Cl,
Br, I, OH, SH, SO;M, COOM, CN, NO,, CON(R8)[R9),
N(R8)CO(RY), (C1-C3)alkyl-OH, (C1-C3)alkyl-N(R8)(R9),
(C1-C3)alkyl-(R10), (C1-C3)alkyl-COOH and N(R8)(R9);
in which R8 and R9 are independently chosen from H, (C1-
C3)alkyl, (C1-C3)alkyl-OH, (C1-C3)alkyl-NH,, (C1-C3)
alkyl-COOM, (C1-C3)alkyl-SO;M; in which, when R8 and
R9 are simultaneously other than H, they may be bonded to
form a 5- to 7-membered ring containing from 0 to 3 hetero
atoms chosen from O, N and S; in which M is H or a cation of
an alkali metal chosen from Li, Na and K; and in which R10
is H or an optionally substituted non-aromatic heterocycle,
containing 2 to 7 carbon atoms and 1 to 3 hetero atoms chosen
from N, O and S.

[0025] Substituents A that are particularly preferred are
chosen from phenyl and isoxazolyl; the said substituents A
possibly being substituted with halogen, (C1-C4)alkyl, (C1-
C3)haloalkyl, O—(C1-C4)alkyl, S—(C1-C4)alkyl, O—(C1-
C4)haloalkyl and S—(C1-C4)haloalkyl. When A is disubsti-
tuted, the two substituents of A may form a 5- to 7-membered
ring containing from 0 to 3 hetero atoms.
[0026] A is advantageously substituted with one or more
substituents, which may be identical or different, indepen-
dently selected from the group consisting of F, Cl, Br, I, OH,
SH, SO;M, COOM, CN, NO,, CON(R8)(R9), N(R8)CO
(R9), (C1-C3)alkyl-OH, (C1-C3)alkyl-N(R8)(R9), (C1-C3)
alkyl-(R10), (C1-C3)alkyl-COOH, N(R8)(R9), (C1-C6)
alkyl, (C2-Cé6)alkylene, (C2-C6)alkynyl, aryl, heteroaryl,
O—(C1-Cb)alkyl, O-Aryl, O-heteroaryl, S—(C1-C6)alkyl,
S-Aryl and S-heteroaryl, each being optionally substituted
with one or more substituents chosen from (C1-C3)alkyl,
halogen, O—(C1-C3)alkyl; in which R8 and R9 are indepen-
dently chosen from H, (C1-C3)alkyl, (C1-C3)alkyl-OH, (C1-
C3)alkyl-NH,, (C1-C3)alkyl-COOM  and (C1-C3)
alkylSO,M; in which, when R8 and R9 are simultaneously
other than H, they may be linked to form a 5- to 7-membered
ring containing from 0 to 3 hetero atoms chosen from O, N
and S; in which M is H or a cation of an alkali metal chosen
from Li, Na and K; and in which R10 is H or an optionally
substituted non-aromatic heterocycle, containing 2 to 7 car-
bon atoms and 1 to 3 hetero atoms chosen from N, O and S.
[0027] According to one preferred embodiment, A is
advantageously 2-fluoro-5-trifltuoromethylphenyl or 2-meth-
oxy-5-triffuoromethylphenyl.
[0028] Products in accordance with the invention may be
chosen from:
[0029] 1-[4-(3-Amino-1H-pyrazolo[3,4-b|pyrid-4-yl)phe-
nyl]-3-(2-fluoro-5-trifluoromethylphenyl)urea,
[0030] 1-[5-(3-Amino-1H-pyrazolo[3,4-b]pyrid-4-yl)py-
rid-2-y1]-3-(2-fluoro-5-trifluoromethylphenyl)urea,
[0031] 1-[4-(3-Amino-1H-pyrazolo[3,4-b|pyrid-4-yl)phe-
nyl]-3-(2-methoxy-5-trifluoromethylphenyl)urea,
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[0032] 1-[5-(3-Amino-1H-pyrazolo[3,4-b]pyrid-4-yl)py-
rid-2-yl]-3-(2-methoxy-5-trifluoromethylphenyl)urea,

[0033] 1-[4-(3-Amino-1H-pyrazolo[3,4-b]pyrid-4-yl)phe-
nyl]-3-(2-methylcarbonylamino-5-trifluoromethylphenyl)
urea,

[0034] 1-[5-(3-Amino-1H-pyrazolo[3,4-b]pyrid-4-yl)py-
rid-2-yl]-3-(2-methylcarbonylamino-5-trifftuorometh-
ylphenyl)urea,

[0035] 1-[4-(3-Amino-1H-pyrazolo[3,4-b]pyrid-4-yl)phe-
nyl]-3-(2-ethoxy-5-trifluoromethylphenyl)urea,

[0036] 1-[4-(3-Amino-1H-pyrazolo[3,4-b]pyrid-4-yl)phe-
nyl]-3-(2-fluoro-5-methylphenyl)urea,

[0037] 3-{3-[4-(3-Amino-1H-pyrazolo[3,4-b]pyrid-4-yl)
phenyljureido}-4-methoxybenzoic acid,

[0038] 1-[4-(3-Amino-1H-pyrazolo[3,4-b]pyrid-4-yl)phe-
nyl]-3-(2-hydroxy-5-triffuoromethylphenyl)urea,

[0039] 1-[4-(3-Amino-1H-pyrazolo[3,4-b]pyrid-4-yl)phe-
nyl]-3-(3,4-dimethylphenyl)urea,

[0040] 1-[4-(3-Amino-1H-pyrazolo[3,4-b]pyrid-4-yl)phe-
nyl]-3-(2-methoxy-5-tert-butylphenyl)urea,

[0041] 1-[4-(3-Amino-1H-pyrazolo[3,4-b]pyrid-4-yl)phe-
nyl]-3-(3-trifluoromethyl-4-methylphenyl)urea,

[0042] 1-[4-(3-Amino-1H-pyrazolo[3,4-b]pyrid-4-yl)phe-
nyl]-3-(3-chloro-4-methylphenyl)urea,

[0043] 1-[4-(3-Amino-1H-pyrazolo[3,4-b]pyrid-4-yl)phe-
nyl]-3-(3-ethylphenyl)urea,

[0044] 1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phe-
nyl]-3-1,3-benzodioxol-5-yl-urea,

[0045] 1-[4-(3-Amino-1H-pyrazolo[3,4-b]pyrid-4-yl)phe-
nyl]-3-(3-chloro-4-methoxyphenyl)urea,

[0046] 1-[4-(3-Amino-1H-pyrazolo[3,4-b]pyrid-4-yl)phe-
nyl]-3-(2-methoxy-5-chlorophenyl)urea,

[0047] 1-[4-(3-Amino-1H-pyrazolo[3,4-b]pyrid-4-yl)phe-
nyl]-3-(2-ethoxyphenyl)urea,

[0048] 1-[4-(3-Amino-1H-pyrazolo[3,4-b]pyrid-4-yl)phe-
nyl]-3-(2-methoxy-5-methylphenyl)urea,

[0049] N-[4-(3-Amino-1H-pyrazolo[3,4-b|pyrid-4-y1)
phenyl]-2,3-dichlorobenzenesulfonamide.

[0050] Other products in accordance with the invention

may be chosen from:

[0051] 1-[4-(3-Amino-1H-pyrazolo[4,3-c]pyrid-4-yl)phe-
nyl]-3-(2-fluoro-5-trifluoromethylphenyl)urea,

[0052] 1-[5-(3-Amino-1H-pyrazolo[4,3-c]pyrid-4-yl)py-
rid-2-yl]-3-(2-fluoro-5-trifluoromethylphenyl)urea,

[0053] 1-[4-(3-Amino-1H-pyrazolo[4,3-c]pyrid-4-yl)phe-
nyl]-3-(phenyl)urea,

[0054] 1-[5-(3-Amino-1H-pyrazolo[4,3-c]pyrid-4-yl)py-
rid-2-yl]-3-(2-methoxy-5-trifluoromethylphenyl)urea,

[0055] 1-[4-(3-Amino-1H-pyrazolo[4,3-c]pyrid-4-yl)phe-
nyl]-3-(2-methoxy-5-trifluoromethylphenyl)urea,

[0056] 1-[4-(3-Amino-1H-pyrazolo[4,3-c]pyrid-4-yl)phe-
nyl]-3-(2-methylcarbonylamino-5-trifluoromethylphenyl)
urea,

[0057] 1-[4-(3-Amino-1H-pyrazolo[4,3-c]pyrid-4-yl)phe-
nyl]-3-(2-fluoro-5-methylphenyl)urea,

[0058] 1-[4-(3-Amino-1H-pyrazolo[4,3-c]pyrid-4-yl)phe-
nyl]-3-(2,4-dimethoxyphenyl)urea,

[0059] N-[4-(3-Amino-1H-pyrazolo[4,3-c]pyrid-4-yl)
phenyl]-2,3-dichlorobenzenesulfonamide,

[0060] 1-[4-(3-Amino-1H-pyrazolo[4,3-c]pyrid-4-yl)phe-
nyl]-3-(2-methoxy-5-tert-butylphenyl)urea,

[0061] 1-[4-(3-Amino-1H-pyrazolo[4,3-c]pyrid-4-yl)phe-
nyl]-3-(3,4-dimethylphenyl)urea,
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[0062] 1-[4-(3-Amino-1H-pyrazolo[4,3-c]pyrid-4-yl)phe-
nyl]-3-(3-trifluvoromethyl-4-methylphenyl)urea,

[0063] 1-[4-(3-Amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phe-
nyl]-3-(2,5-difluorophenyl)urea,

[0064] 1-[4-(3-Amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phe-
nyl]-3-(3-chloro-4-methylphenyl)urea,

[0065] 1-[4-(3-Amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phe-
nyl]-3-(2-methyl-5-fluorophenyl)urea,

[0066] 1-[4-(3-Amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phe-
nyl]-3-(2,4-dimethoxy-5-chlorophenyl)urea,

[0067] 1-[4-(3-Amino-1H-pyrazolo[4,3-c]pyrid-4-yl)phe-
nyl]-3-(3-trifluvoromethylsulfanylphenyl)urea.

[0068] Other products in accordance with the invention

may be chosen from:

[0069] 1-[4-(3-Amino-1H-pyrazolo[3,4-c]pyrid-4-yl)phe-
nyl]-3-(2-fluoro-5-trifluoromethylphenyl)urea,

[0070] 1-[4-(3-Amino-1H-pyrazolo[3,4-c]pyrid-4-yl)phe-
nyl]-3-(2-methoxy-5-trifluoromethylphenyl)urea,

[0071] N-[4-(3-Amino-1H-pyrazolo[3,4-c]pyrid-4-yl)
phenyl]-2,3-dichlorobenzene-sulfonamide.

[0072] A product in accordance with the invention may be:
[0073] in achiral form, or

[0074] in racemic form, or

[0075] enriched in one stereoisomer, or

[0076] enriched in one enantiomer;

may be optionally salified, may be optionally hydrated, and
may be optionally solvated.

[0077] A product in accordance with the invention may be
used for the manufacture of a medicament that is useful for
treating a pathological condition, in particular a cancer.

[0078] According to a second aspect, the invention relates
to a medicament, comprising a product of formula (I) accord-
ing to its first aspect, or an addition salt of this compound with
apharmaceutically acceptable acid, or alternatively a hydrate
or a solvate of the product of formula (I).

[0079] According to a third aspect, the invention relates to
a pharmaceutical composition comprising a product accord-
ing to its first or its second aspect, in combination with a
pharmaceutically acceptable excipient.

[0080] According to a fourth aspect, the invention relates to
the use of a product according to one of the other aspects of
the invention, as an inhibitor of a reaction catalysed by a
kinase. Among the kinases, FAK, KDR and Tie2 are pre-
ferred.

[0081] The present invention also relates to therapeutic
compositions comprising a product according to the inven-
tion, in combination with a pharmaceutically acceptable
excipient according to the chosen mode of administration.
The pharmaceutical composition may be in solid or liquid
form or in the form of liposomes.

[0082] Among the solid compositions that may be men-
tioned are powders, gel capsules and tablets. Among the oral
forms that may also be included are solid forms protected
with respect to the acidic medium of the stomach. The sup-
ports used for the solid forms consist especially of mineral
supports, for instance phosphates or carbonates, or organic
supports, for instance lactose, celluloses, starch or polymers.
The liquid forms consist of solutions, suspensions or disper-
sions. They contain as dispersive support either water or an
organic solvent (ethanol, NMP or the like) or mixtures of
surfactants and of solvents, or of complexing agents and of
solvents.

Aug. 4, 2011

[0083] The liquid forms will preferably be injectable and,
as a result, will have a formulation that is acceptable for such
a use.

[0084] Routes of administration that are acceptable by
injection include intravenous, intraperitoneal, intramuscular
and subcutaneous routes, the intravenous route usually being
preferred.

[0085] The administered dose of the compounds of the
invention will be adapted by the practitioner as a function of
the route of administration to the patient and of the patient’s
condition.

[0086] The compounds of the present invention may be
administered alone or as a mixture with other anticancer
agents. Among the possible combinations that may be men-
tioned are:

[0087] alkylating agents and especially cyclophospha-
mide, melphalan, ifosfamide, chlorambucil, busulfan,
thiotepa, prednimustine, carmustine, lomustine, semus-
tine, streptozotocin, decarbazine, temozolomide, pro-
carbazine and hexamethylmelamine

[0088] platinum derivatives such as, especially, cispl-
atin, carboplatin or oxaliplatin

[0089] antibiotics such as, especially, bleomycin, mito-
mycin or dactinomycin

[0090] antimicrotubule agents such as, especially, vin-
blastine, vincristine, vindesine, vinorelbine and taxoids
(paclitaxel and docetaxel)

[0091] anthracyclines such as, especially, doxorubicin,
daunorubicin, idarubicin, epirubicin, mitoxantrone and
losoxantrone

[0092] group I and II topoisomerase inhibitors such as
etoposide, teniposide, amsacrine, irinotecan, topotecan
and tomudex

[0093] fluoropyrimidines such as 5-fluorouracil, UFT
and floxuridine

[0094] cytidine analogues such as 5-azacytidine, cytara-
bine, gemcitabine, 6-mercaptomurine and 6-thiogua-
nine

[0095] adenosine analogues such as pentostatin, cytara-

bine or fludarabine phosphate
[0096] methotrexate and folinic acid
[0097] various enzymes and compounds such as [.-as-
paraginase, hydroxyurea, trans-retinoic acid, suramine,
dexrazoxane, amifostine and herceptin, and also oestro-
gen-based and androgenic hormones
[0098] antivascular agents such as combretastatin or
colchicine derivatives and prodrugs thereof.
[0099] It is also possible to combine the compounds of the
present invention with a radiation treatment. These treatments
may be administered simultaneously, separately or sequen-
tially. The treatment will be adapted by the practitioner as a
function of the patient to be treated.
[0100] The products of the invention are useful as inhibitors
of a reaction catalysed by a kinase. FAK, KDR and Tie2 are
kinases for which the products of the invention will be par-
ticularly useful as inhibitors.

[0101] The reasons for which these kinases are chosen are
given below:

FAK

[0102] FAK is a cytoplasmic tyrosine kinase that plays an

important role in transducing the signal transmitted by the
integrins, a family of heterodimeric cellular adhesion recep-
tors. FAK and the integrins are colocated in perimembrane



US 2011/0190337 Al

structures known as adhesion plaques. It has been shown in
many cell types that the activation of FAK and its phospho-
rylation on tyrosine residues and in particular its autophos-
phorylation on tyrosine 397 were dependent on the binding of
integrins to their extracellular ligands and thus induced dur-
ing cellular adhesion [Kornberg L, et al. J. Biol. Chem. 267
(33): 23439-442 (1992)]. Autophosphorylation on tyrosine
397 of FAK represents a binding site for another tyrosine
kinase, Src, via its SH2 domain [Schaller et al. Mol. Cell.
Biol. 14: 1680-1688 1994; Xing et al. Mol. Cell. Biol. 5:
413-421 1994]. Src may then phosphorylate FAK on tyrosine
925, thus recruiting the adapter protein Grb2 and inducing in
certain cells activation of the ras and MAP kinase pathway
involved in controlling cell proliferation [Schlaepfer et al.
Nature; 372: 786-791 1994; Schlaepfer et al. Prog. Biophy.
Mol. Biol. 71: 435-478 1999; Schlaepfer and Hunter, J. Biol.
Chem. 272: 13189-13195 1997]. The activation of FAK may
also induce the jun NH,-terminal kinase (JNK) signalling
pathway and result in the progression of cells towards the G1
phase of the cell cycle [Oktay et al., J. Cell. Biol. 145: 1461-
1469 1999]. Phosphatidylinositol-3-OH kinase (PI3-kinase)
also binds to FAK on tyrosine 397 and this interaction might
be necessary for activating PI3-kinase [ Chen and Guan, Proc.
Nat. Acad. Sci. USA. 91: 10148-10152 1994; Ling et al. J.
Cell. Biochem. 73: 533-544 1999]. The FAK/Src complex
phosphorylates various substrates, for instance paxillin and
p130CAS in fibroblasts [Vuori et al. Mol. Cell. Biol. 16:
2606-2613 1996].

[0103] The results of numerous studies support the hypoth-
esis that FAK inhibitors might be useful in treating cancer.
Studies have suggested that FAK might play an important role
in cell proliferation and/or survival in vitro. For example, in
CHO cells, some authors have demonstrated that the overex-
pression of p125FAK leads to an acceleration of the transition
G1to S, suggesting that p1 25FAK promotes cell proliferation
[Zhao J.-H et al. J. Cell Biol. 143: 1997-2008 1998]. Other
authors have shown that tumour cells treated with FAK anti-
sense oligonucleotides lose their adhesion and enter into apo-
ptosis (Xu et al., Cell Growth Differ. 4: 413-418 1996). It has
also been demonstrated that FAK promotes the migration of
cells in vitro. Thus, fibroblasts that are deficient for FAK
expression (FAK “knockout” mice) show a rounded morphol-
ogy and deficiencies in cellular migration in response to
chemotactic signals, and these defects are eliminated by re-
expression of FAK [D J. Sieg et al., J. Cell Science. 112:
2677-91 1999]. Overexpression of the C-terminal domain of
FAK (FRNK) blocks the stretching of adherent cells and
reduces cell migration in vitro [Richardson A. and Parsons J.
T. Nature. 380: 538-540 1996]. Overexpression of FAK in
CHO or COS cells or in human astrocytoma cells promotes
migration of the cells. The involvement of FAK in promotion
of the proliferation and migration of cells in many cell types
in vitro suggests the potential role of FAK in neoplastic pro-
cesses. A recent study has effectively demonstrated the
increase in the proliferation of tumour cells in vivo after
inducing the expression of FAK in human astrocytoma cells
[Cary L. A. etal.]. Cell Sci. 109: 1787-94 1996; Wang D et al.
J. Cell Sci. 113: 4221-4230 2000]. Furthermore, immunohis-
tochemical studies of human biopsies have demonstrated that
FAK was overexpressed in prostate cancer, breast cancer,
thyroid cancer, colon cancer, melanoma, brain cancer and
lung cancer, the level of expression of FAK being directly
correlated to the tumours showing the most aggressive phe-
notype [Weiner T M, et al. Lancet. 342 (8878): 1024-1025
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1993; Owens et al. Cancer Research. 55: 2752-2755 1995,
Maung K. etal. Oncogene 18: 6824-6828 1999; Wang D et al.
1. Cell Sci. 113: 4221-4230 2000].

KDR

[0104] KDR (Kinase insert Domain Receptor), also known
as VEGF-R2 (Vascular Endothelial Growth Factor Receptor
2), is expressed solely in endothelial cells. This receptor binds
to the angiogenic growth factor VEGF, and thus serves as a
transduction signal mediator via the activation of its intracel-
lular kinase domain. The direct inhibition of the kinase activ-
ity of VEGF-R2 makes it possible to reduce the phenomenon
of angiogenesis in the presence of exogenous VEGF (Vascu-
lar Endothelial Growth Factor) (Strawn et al., Cancer
Research, 1996, vol. 56, p. 3540-3545). This process has
especially been demonstrated using VEGF-R2 mutants (Mill-
aver et al., Cancer Research, 1996, vol. 56, p. 1615-1620).
The VEGF-R2 receptor appears to have no other function in
adults than that associated with the angiogenic activity of
VEGF. Thus, a selective inhibitor of the kinase activity of
VEGF-R2 should show only little toxicity.

[0105] Inaddition to this central role in the dynamic angio-
genic process, recent results suggest that the expression of
VEGF contributes towards the survival of tumoral cells after
chemotherapy and radiotherapy, underlining the potential
synergy of KDR inhibitors with other agents (Lee et al. Can-
cer Research, 2000, vol. 60, p. 5565-5570).

Tie2

[0106] Tie-2 (TEK) is a member of a family of tyrosine
kinase receptors, which is specific to endothelial cells. Tie2 is
the first receptor with tyrosine kinase activity for which both
the agonist (angiopoietin 1 or Angl), which stimulates the
autophosphorylation of the receptor and cell signalling [S.
Davis et al. (1996) Cell 87, 1161-1169], and the antagonist
(angiopoietin 2 or Ang2) [P. C. Maisonpierre et al. (1997)
Science 277, 55-60] are known. Angiopoietin 1 can synergize
with VEGF in the final stages of neoangiogenesis [ Asahara T.
Circ. Res. (1998) 233-240]. Knock-out experiments and
transgenic manipulations of the expression of Tie2 or of Angl
lead to animals that present vascularization defects [D. J.
Dumont et al. (1994) Genes Dev. 8, 1897-1909 and C. Sun
(1996) Cell 87, 1171-1180]. The binding of Ang] to its recep-
tor leads to autophosphorylation of the kinase domain of Tie2,
which is essential for neovascularization and also for the
recruitment and interaction of blood vessels with the peri-
cytes and smooth muscle cells; these phenomena contribute
towards the maturation and stability of the newly formed
blood vessels [P. C. Maisonpierre et al. (1997) Science 277,
55-60].Linetal. (1997) J. Clin. Invest. 100, 8: 2072-2078 and
Lin P. (1998) PNAS 95, 8829-8834 have shown an inhibition
of'tumour growth and vascularization, and also a reduction in
lung metastases, during adenoviral infections or injections of
the extracellular domain of Tie-2 (Tek) into models of mela-
noma and breast tumour xenografts.

[0107] Tie2 inhibitors may be used in situations in which
neovascularization takes place inappropriately (i.e. in dia-
betic retinopathy, chronic inflammation, psoriasis, Kaposi’s
sarcoma, chronic neovascularization due to macular degen-
eration, rheumatoid arthritis, infantile haemoangioma and
cancers).
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Definitions

[0108] The term “halogen” refers to an element chosen
from F, Cl, Br and 1.

[0109] The term “alkyl” refers to a linear or branched satu-
rated hydrocarbon-based substituent containing from 1 to 12
carbon atoms. The substituents methyl, ethyl, propyl, 1-me-
thylethyl, butyl, 1-methylpropyl, 2-methylpropyl, 1,1-dim-
ethylethyl, pentyl, 1-methylbutyl, 2-methylbutyl, 3-methyl-
butyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl, 2,2-
dimethylpropyl, 1-ethylpropyl, hexyl, 1-methylpentyl,
2-methylpentyl, 1-ethylbutyl, 2-ethylbutyl, 3,3-dimethylbu-
tyl, heptyl, 1-ethylpentyl, octyl, nonyl, decyl, undecyl and
dodecyl are examples of alkyl substituents.

[0110] The term “alkylene” refers to a linear or branched
hydrocarbon-based substituent containing one or more unsat-
urations, and containing from 2 to 12 carbon atoms. The
substituents ethylenyl, 1-methylethylenyl, prop-1-enyl, prop-
2-enyl, Z-1-methylprop-1-enyl, E-1-methylprop-1-enyl, Z-1,
2-dimethylprop-1-enyl, E-1,2-dimethylprop-1-enyl, but-1,3-
dienyl, 1-methylidenylprop-2-enyl, Z-2-methylbut-1,3-
dienyl, E-2-methylbut-1,3-dienyl, 2-methyl-1-
methylidenylprop-2-enyl, undec-1-enyl and undec-10-enyl
are examples of alkylene substituents.

[0111] The term “alkynyl” refers to a linear or branched
hydrocarbon-based substituent containing at least two unsat-
urations borne by a pair of vicinal carbon atoms, and contain-
ing from 2 to 12 carbon atoms. The substituents ethynyl;
prop-1-ynyl; prop-2-ynyl; and but-1-ynyl are examples of
alkynyl substituents.

[0112] Theterm “aryl” refers to a monocyclic or polycyclic
aromatic substituent containing from 6 to 14 carbon atoms.
The substituents phenyl, naphth-1-yl; naphth-2-yl; anthra-
cen-9-yl; 1,2,3 4-tetrahydronaphth-5-yl; and 1,2,3,4-tetrahy-
dronaphth-6-yl are examples of aryl substituents.

[0113] The term “heteroaryl” refers to a monocyclic or
polycyclic heteroaromatic substituent containing from 1to 13
carbon atoms and from 1 to 4 hetero atoms. The substituents
pyrrol-1-yl; pyrrol-2-yl; pyrrol-3-yl; furyl; thienyl; imida-
zolyl; oxazolyl; thiazolyl; isoxazolyl; isothiazolyl; 1,2,4-tria-
zolyl; oxadiazolyl; thiadiazolyl; tetrazolyl; pyridyl; pyrim-
idyl; pyrazinyl; 1,3,5-triazinyl; indolyl; benzo[b]furyl; benzo
[b]thienyl; indazolyl; benzimidazolyl; azaindolyl; quinolyl;
isoquinolyl; carbazolyl; and acridyl are examples of het-
eroaryl substituents.

[0114] The term “hetero atom” refers herein to an at least
divalent atom other than carbon. N; O; S; and Se are examples
of hetero atoms.

[0115] The term “cycloalkyl” refers to a saturated or par-
tially unsaturated cyclic hydrocarbon-based substituent con-
taining from 3 to 12 carbon atoms. The substituents cyclo-
propyl; cyclobutyl; cyclopentyl; cyclopentenyl; cyclopenta-
dienyl; cyclohexyl; cyclohexenyl; cycloheptyl; bicyclo[2.2.
1Theptyl; cyclooctyl; bicyclo[2.2.2]octyl; adamantyl; and
perhydronapthyl are examples of cycloalkyl substituents.
[0116] The term “heterocyclyl” refers to a saturated or par-
tially unsaturated cyclic hydrocarbon-based substituent con-
taining from 1 to 13 carbon atoms and from 1 to 4 hetero
atoms. Preferably, the saturated or partially unsaturated
cyclic hydrocarbon-based substituent will be monocyclic and
will contain 4 or 5 carbon atoms and 1 to 3 hetero atoms.
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[0117] The term “substituted” refers to one or more sub-
stituents other than H, for example halogen; alkyl; aryl; het-
eroaryl, cycloalkyl; heterocyclyl; alkylene; alkynyl; OH;
O-alkyl; O-alkylene; O-aryl; O-heteroaryl; NH,; NH-alkyl;
NH-aryl; NH-heteroaryl; N-alkyl-alkyl’; SH; S-alkyl; S-aryl;
S(O,)H; S(0O,)-alkyl; S(O,)-aryl; SO;H; SO;-alkyl; SO;-
aryl; CHO; C(O)-alkyl; C(O)-aryl; C(O)OH; C(O)O-alkyl;
C(0)O-aryl; OC(O)-alkyl; OC(O)-aryl; C(O)NH,; C(O)NH-
alkyl; C(O)NH-aryl; NHCHO; NHC(O)-alkyl; NHC(O)-
aryl; NH-cycloalkyl; NH-heterocyclyl, CONN-heterocyclyl,
CO-heteroaryl, CO-heterocyclyl NHCO-heteroaryl, NHCO-
heterocyclyl, NHCONH-alkyl.

[0118] A subject of the present invention is also the process
for preparing the products of formula (I).

[0119]
prepared using conventional methods of organic chemistry.

The products according to the invention may be

Scheme 1 below illustrates the method used for the prepara-
tion of Example 1 concerning the pyrazolo[3,4-b]pyridines.
In this respect, it cannot constitute a limitation of the scope of
the invention, as regards the methods for preparing the
claimed compounds.
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[0120] Scheme 2 below illustrates the method used for the
preparation of the examples concerning the pyrazolo[4,3-c]
pyridines. In this respect, it cannot constitute a limitation of
the scope of the invention, as regards the methods for prepar-
ing the claimed compounds.
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[0121] Scheme 4 below illustrates the method used for the
preparation of the examples concerning the chains of bor-
onate derivatives.
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[0122] Scheme 5 below illustrates the method used for the
preparation of 4-iodo-1H-pyrazolo[3,4-b|pyrid-3-ylamine.

Scheme 5:
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[0123] Scheme 6 below illustrates the method used for the

preparation of urea derivatives of 4-bromo-1H-pyrazolo[4,3-
clpyrid-3-ylamine.

Scheme 6:
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[0124] Scheme 7 below illustrates the alternative method

used for the preparation of the examples concerning the pyra-
zolo[4,3-c]pyridines.
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[0126] Itisunderstood by a person skilled in the art that, for
the implementation of the processes according to the inven-
tion described above, it may be necessary to introduce pro-
tecting groups for the amino, carboxyl and alcohol functions
in order to avoid side reactions. These groups are those that

10
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can be removed without affecting the rest of the molecule. As
examples of protecting groups for the amino function, men-
tion may be made of tert-butyl carbamate, which may be
regenerated using trifluoroacetic acid or iodotrimethylsilane,
and acetyl, which may be regenerated in acidic medium (for
example hydrochloric acid). As protecting groups for the
carboxyl function, mention may be made of esters (for
example methoxymethyl ester or benzyl ester). As protecting
groups for the alcohol function, mention may be made of
esters (for example benzoyl ester), which may be regenerated
in acidic medium or by catalytic hydrogenation. Other pro-
tecting groups that may be used are described by T. W. Greene
etal. in Protective Groups in Organic Synthesis, third edition,
1999, Wiley-Interscience.

[0127] Another subject of the present invention relates to
the compounds of general formula (II):

an

G
NH,
X7 NN
PN
Z
\Y g

in which X, Y, Z are as defined above and G is a halogen atom
that is suitable in the Suzuki coupling reaction, as intermedi-
ate products for the preparation of the products of general
formula (I) as defined in claim 1.

[0128] Another subject of the present invention relates to
the compounds of general formula (I1I):

(I

X3
X1
X7
Z Z
>y X,

in which:

X,Y and Z are as defined above,

X, is Ar-L-A in which Ar, L and A are as defined above, or
Ar-L in which Ar is as defined above and L is NH, or NO,,
X, and X, are different and chosen independently from CN,
Cl, —NH—NH,, —N(Boc)-NH(Boc) and —N(Boc)-N
(Boc),, as intermediate products for the preparation of the
products of general formula (I) as defined in claim 1.

[0129] The compounds of formula (I) are isolated and may
be purified by means of the usual known methods, for
example by crystallization, chromatography or extraction.
[0130] The enantiomers and diastereoisomers of the com-
pounds of formula (I) also form part of the invention.

[0131] The compounds of formula (I) comprising a basic
residue may be optionally converted into addition salts with a
mineral or organic acid, via the action of such an acid in a
solvent, for example an organic solvent such as an alcohol, a
ketone, an ether or a chlorinated solvent.

[0132] The compounds of formula (I) comprising an acid
residue may be optionally converted into metal salts or into
addition salts with nitrogen bases according to methods that
are known per se. These salts may be obtained via the action
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of a metallic base (for example an alkali metal or alkaline-
earth metal base), ammonia, an amine or an amine salt on a
compound of formula (I), in a solvent. The salt formed is
separated out via the usual methods.

[0133] These salts also form part of the invention.

[0134] When a product according to the invention contains
at least one free basic function, pharmaceutically acceptable
salts may be prepared by reaction between the said product
and a mineral or organic acid. Pharmaceutically acceptable
salts include chlorides, nitrates, sulfates, hydrogen sulfates,
pyrosulfates, bisulfates, sulfites, bisulfites, phosphates,
monohydrogen phosphates, dihydrogen phosphates, meta-
phosphates, pyrophosphates, acetates, propionates, acrylates,
4-hydroxybutyrates, caprylates, caproates, decanoates,
oxalates, malonates, succinates, glutarates, adipates, pime-
lates, maleates, fumarates, citrates, tartrates, lactates, pheny-
lacetates, mandelates, sebacates, suberates, benzoates, phtha-
lates, methanesulfonates, p-toluene-sulfonate,
propanesulfonates, xylenesulfonates, salicylates, cinnama-
tes, glutamates, aspartates, glucuronates and galacturonates.
[0135] When a product according to the invention contains
at least one free acid function, pharmaceutically acceptable
salts may be prepared by reaction between the said product
and a mineral or organic base. Pharmaceutically acceptable
bases include hydroxides of cations of alkali metals or alka-
line-earth metals such as Li, Na, K, Mg or Ca, and basic
amino compounds such as ammonia, arginine, histidine, pip-
eridine, morpholine, piperazine or triethylamine.

[0136] The inventionis also described by the examples that
follow, which are given as illustrations of the invention.
[0137] The LC/MS analyses were performed on an LCT
Micromass machine connected to an HP 1100 machine. The
abundance of the products was measured using an HP
G1315A diode array detector over a wavelength range of
200-600 nm and a Sedex 65 light scattering detector. The
mass spectra were acquired over a range from 180 to 800. The
data were analysed using the Micromass MassLynx software.
The separation was performed on a Hypersil BDS C18 3 um
(50x4.6 mm) column, eluting with a linear gradient of 5% to
90% acetonitrile containing 0.05% (v/v) of trifluoroacetic
acid (TFA) in water containing 0.05% (v/v) of TFA, over 3.5
minutes at a flow rate of 1 ml/minute. The total analysis time,
including the column reequilibration period, is 7 minutes.
[0138] The mass spectra were acquired in electrospray
(ES™) mode on a Platform IT (Micromass) machine. The main
ions observed are described.

[0139] The melting points were measured by capillary, on a
Mettler FP62 machine, over the range 30° C. to 300° C., with
a temperature rise of 2° C. per minute.

Purification by LC/MS:

[0140] The products may be purified by LC/MS using a
Waters FractionsLynx system composed of a Waters 600
gradient pump, a Waters 515 regeneration pump, a Waters
Reagent Manager dilution pump, a Waters 2700 auto-injec-
tor, two Rheodyne LabPro valves, a Waters 996 diode array
detector, a Waters ZMD mass spectrometer and a Gilson 204
fraction collector. The system was controlled by the Waters
FractionLynx software. The separation was performed alter-
nately on two Waters Symmetry (C,,, 5 uM, 19x50 mm,
catalogue reference 186000210) columns, one column under-
going regeneration with a 95/5 (v/v) water/acetonitrile mix-
ture containing 0.07% (v/v) of trifluoroacetic acid, while the
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other column was being used for separation. The columns
were eluted using a linear gradient of 5% to 95% acetonitrile
containing 0.07% (v/v) of trifluoroacetic acid in water con-
taining 0.07% (v/v) of trifluoroacetic acid, at a flow rate of 10
ml/minute. On leaving the separation column, one thousandth
of'the effluent is separated out using an L.C Packing Accurate
machine, diluted with methanol at a flow rate of 0.5
ml/minute and conveyed to the detectors, in a proportion of
75% to the diode array detector and the remaining 25% to the
mass spectrometer. The rest of the effluent (999/1000) is
conveyed to the fraction collector, where the flow is discarded
if the mass of the expected product is not detected by the
FractionLynx software. The molecular formulac of the
expected products are supplied to the FractionLynx software,
which triggers the collection of the product when the mass
signal detected corresponds to the [M+H]*ion and/or to the
[M+Na]*ion. In certain cases, depending on the analytical
LC/MS results, when an intense ion corresponding to
[M+2H]** was detected, the value corresponding to half the
calculated molecular mass (MW/2) is also supplied to the
FractionLynx software. Under these conditions, collection is
also triggered when the mass signal of the [M+2H]|** and/or
[M+Na*H]** ion is detected. The products were collected in
tared glass tubes. After collection, the solvents were evapo-
rated off, in a Savant AES 2000 or Genevac HT8 centrifugal
evaporator and the masses of the products were determined
by weighing the tubes after evaporation of the solvents.

EXAMPLE 1
1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phe-
nyl]-3-(2-fluoro-5-trifluoromethyl-phenyl)urea
[0141]

FsC

2-fluoro-3-iodopyridine

[0142] To a solution of 0.103 mol of LDA in 200 mL of
THF at -75° C. are added 10 g of 2-fluoropyridine in 50 mL
of THEF. The yellow solution is stirred for 3 hours at -75° C.,
followed by addition 0 26.2 g of iodine in 80 mL of THF. The
reaction mixture is stirred for 1.5 hours at =75° C., followed
by addition of 50 mL of water at this temperature. The tem-
perature is allowed to rise, and a further 100 mL of water are
added at 0° C. The suspension is decolourized by adding
sodium thiosulfate. The mixture is extracted with diethyl
ether. The organic phase is dried over magnesium sulfate and
then concentrated under reduced pressure. The oily residue is
purified on silica Si60 (40-63 um) (95/5 cyclohexane/diethyl
ether). The product obtained is taken up in diethyl ether and
an insoluble beige-coloured material is removed by filtration
by suction. After drying under vacuum, 10.21 g of a white
powder of 2-fluoro-3-iodopyridine are obtained.

[0143] MS spectrum (ES+): m/z=224 [MH+]
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2-Fluoro-4-iodonicotinonitrile

[0144] Toasolution 0of21.5 mmol of LDA in 20 mL of THF
at =75° C. are added 4.8 g of 2-fluoro-3-iodopyridine in 20
ml, of THF. The yellow solution is stirred for one hour 10
minutes at -75° C., and 3.9 g of para-toluenesulfonyl cyanide
in 20 mL of THF are then added at this temperature. The
reaction mixture is stirred for 2 hours at —75° C., followed by
addition of 20 mL of water at this temperature. The tempera-
ture is allowed to rise, and a further 40 mL of water are then
added at 0° C. The mixture is extracted with diethyl ether. The
organic phase is dried over magnesium sulfate and then con-
centrated under reduced pressure. The brown resin obtained
is purified on silica Si60 (40-63 um) (8/2 cyclohexane/diethyl
ether). A fraction of 667 mg of a yellow powder of 2-fluoro-
4-iodonicotinonitrile and a second fraction of 2.1 g of a pale
yellow powder of 2-fluoro-3-iodoisonicotinonitrile are
obtained.

[0145] MS spectrum (ES+): m/z=249 [MH+]
2-Hydrazino-4-iodonicotinonitrile
[0146] To asolution of 1.2 g of 2-fluoro-4-iodonicotinoni-

trile in 20 mL. of MeOH at 20° C. are added 2.4 mL of
hydrazine hydrate. The yellow suspension is stirred for 20
minutes at 20° C. and is then filtered. The precipitate is
washed with methanol to give, after drying under vacuum,
947 mg of a white powder of 2-hydrazino-4-iodonicotinoni-
trile.
[0147] MS spectrum (ES+): m/z=261 [MH+]
Di-tert-butyl (3-cyano-4-iodopyrid-2-yl)hydrazinedi-
carboxylate and tri-tert-butyl N,N'.N'-(3-cyano-4-
iodopyrid-2-yl)hydrazinetricarboxylate

[0148] To a mixture of 234 mg of 2-hydrazino-4-iodonico-
tinonitrile, 27.5 mg of N,N-dimethyaminopyridine and 0.316
mL of triethylamine in 11 mL of dichloromethane at4° C. are
added 492 mg of di-tert-butyl dicarbonate in 5 mL of dichlo-
romethane. The reaction is stirred for 30 minutes at 4° C., the
temperature is then allowed to rise to 20° C. and the mixture
is stirred for 5 hours. Water is added and the mixture is
extracted with ethyl acetate. The organic phase is dried over
magnesium sulfate and then concentrated under reduced
pressure. The oily yellow residue is purified on a prepacked
Biotage KP-Sil column of 60 A SiO, 32-63 pm (eluent: 99.5/
0.5 and then 99/1 dichloromethane/methanol) to give two
major fractions, a first fraction of 110 mg of a yellow powder
of tri-tert-butyl N,N',N'-(3-cyano-4-iodopyrid-2-yl)hydra-
zinetricarboxylate (MS spectrum (ES+): m/z=561 [MH+])
and a second fraction of 202 mg of a pale yellow oil contain-
ing di-tert-butyl (3-cyano-4-iodopyrid-2-yl)hydrazinedicar-
boxylate. This yellow oil is re-purified on a prepacked
Biotage KP-Sil column of 60 A SiO, 32-63 um (eluent: 95/5
and then 9/1 cyclohexane/ethyl acetate) to give 114 mg of a
beige-coloured powder of di-tert-butyl (3-cyano-4-iodopy-
rid-2-yDhydrazinedicarboxylate, MS spectrum (ES+):
m/z=461 [MH+].

Tri-tert-butyl N,N',N'-(3-cyano-4-iodopyrid-2-yl)
hydrazinetricarboxylate

[0149] To a mixture of 925 mg of 2-hydrazino-4-iodonico-
tinonitrile, 109 mg of N,N-dimethyaminopyridine and 2.6
mL of triethylamine in 45 mL of dichloromethane at4° C. are
added 3.9 g of di-tert-butyl dicarbonate (Boc,0O) in 20 mL of
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dichloromethane. The reaction is stirred for 30 minutes at 4°
C. and the temperature is then allowed to rise to 20° C. Water
is added and the mixture is extracted with ethyl acetate and
then dried over magnesium sulfate and concentrated under
reduced pressure. The oily brown residue is purified on silica
Si60 (40-63 um) (98/2 dichloromethane/methanol) to give
1.2 g of a yellow powder of tri-tert-butyl N,N',N'-(3-cyano-
4-iodopyrid-2-ylhydrazinetricarboxylate.

[0150] m.p.=138° C. (Kofler).

[0151] MS spectrum (ES+): m/z=561 [MH+]

Suzuki Coupling (X=C) with a di-Boc Derivative

[0152] To a solution of 110 mg of di-tert-butyl (3-cyano-4-
iodopyrid-2-yl)-hydrazinedicarboxylate and 122 mg of 1-(2-
fluoro-5-trifluoromethylphenyl)-3-[4-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)phenyljurea in 5.5 mL of dioxane
are added 57 mg of NaHCO; in 1.7 mL of water. 26 mg of
tetrakis(triphenylphosphine)palladium are then added and
the reaction is refluxed at 100° C. After 2 hours 30 minutes,
the pale yellow solution is cooled to 20° C. and 10 m[. of ethyl
acetate are added. The organic phase is washed twice with 8
ml of water and then with 8 mL of brine. After drying over
magnesium sulfate and concentrating under reduced pres-
sure, the residual yellow oil is purified on a prepacked Biotage
KP-Sil column of 60 A Si0, 32-63 pm (9/1 cyclohexane/ethyl
acetate). 114 mg of di-tert-butyl (3-cyano-4-{4-[3-(2-fluoro-
5-triffuoromethylphenyl)ureido|phenyl }pyrid-2-yhydra-
zinedicarboxylate are obtained.

[0153] MS spectrum (ES+): m/z=631 [MH+]

Suzuki Coupling (X=C) with a tri-Boc Derivative

[0154] To a solution of 108 mg of tri-tert-butyl N,N',N'-(3-
cyano-4-iodopyrid-2-yl)-hydrazinetricarboxylate and 98 mg
of  1-(2-fluoro-5-triftuoromethylphenyl)-3-[4-(4,4,5,5-tet-
ramethyl-1,3,2-dioxaborolan-2-yl)phenyl|urea in 4.5 mL of
dioxane are added 45.4 mg of NaHCO; in 1.4 mL of water.
20.3 mg of tetrakis(triphenylphosphine)palladium are then
added and the reaction is refluxed at 100° C. After 2 hours 30
minutes, the pale yellow solution is cooled to 20° C. and 10
ml of ethyl acetate are added. The organic phase is washed
twice with 8 mLL of water and then with 8 mL of brine. After
drying over magnesium sulfate and concentrating under
reduced pressure, the residual yellow oil is purified on a
prepacked Biotage KP-Sil column of 60 A Si0, 32-63 um
(9/1 and then 7/3 cyclohexane/ethyl acetate). A fraction of 86
mg of tri-tert-butyl N,N'N'-(3-cyano-4-{4-[3-(2-fluoro-5-
trifluoromethylphenyl)ureido |phenyl}pyrid-2-yDhydrazin-
etricarboxylate and a fraction of 31 mg of di-tert-butyl (3-cy-
ano-4-{4-[3-(2-fluoro-5-trifluoromethylphenylureido]
phenyl}pyrid-2-yDhydrazinedicarboxylate are obtained.
[0155] MS spectrum (ES+): m/z=731 [MH+]

1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phe-
nyl]-3-(2-fluoro-5-trifluoromethyl-phenyl)urea (from
the di-Boc derivative)

[0156] To asolution of 111 mg of di-tert-butyl (3-cyano-4-
{4-[3-(2-fluoro-5-trifluoromethylphenyl)ureido]

phenyl}pyrid-2-yDhydrazinedicarboxylate in 4 ml of
dichloromethane at 20° C. is added 0.3 mL of trifluoroacetic
acid containing 10% anisole, and the reaction is stirred for 4
hours. The reaction medium is concentrated under reduced
pressure to give an orange-red solid. This residue is purified
on a prepacked Biotage KP-Sil column of 60 A SiO, 32-63
pm (gradient: 95/5 to 90/10 dichloromethane/solution A;
solution A=38/17/2 dichloromethane/methanol/aqueous
ammonia). 56 mg of a beige-coloured powder of 1-[4-(3-
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amino-1H-pyrazolo[3,4-b]pyrid-4-yl)phenyl]-3-(2-fluoro-5-
trifluoromethylphenyl)urea are obtained, the characteristics
of which are as follows:

[0157] IR spectrum (KBr): 3370; 3300; 1717; 1604; 1541;
1443; 1317, 1310; 1205; 1184; 1122; 1114; 1069 and 818
cem™!

[0158] 'H NMR spectrum (300 MHz, (CD,),SO-d6, § in
ppm): 4.58 (broad s, 2H); 6.91 (d, J=5.0 Hz, 1H); 7.41 (dm,
J=9.0 Hz, 1H); 7.52 (broad t, J=9.0 Hz, 1H); 7.56 (broad d,
J=8.5 Hz, 2H); 7.68 (broad d, J=8.5 Hz, 2H); 8.37 (d, I=5.0
Hz, 1H); 8.62 (broad dd, J=2.5 and 7.5 Hz, 1H); 9.13 (broad
m, 1H); 9.57 (broad m, 1H); 12.25 (broad s, 1H)

[0159] m.p.=175° C. dec. (Kofler).

[0160] In a similar manner, 1-[4-(3-amino-1H-pyrazolo[3,
4-b|pyrid-4-yl)phenyl]-3-(2-fluoro-5-trifluoromethylphe-
nyl)urea may be obtained from a tri-Boc derivative as follows:
[0161] To asolution of 81 mg of the derivative tri-tert-butyl
N,N',N'-(3-cyano-4-{4-[3-(2-fluoro-5-trifluoromethylphe-
nyl)ureido]phenyl}pyrid-2-yDhydrazinetricarboxylate in 3
mL of dichloromethane at 20° C. is added 0.2 mL of trifluo-
roacetic acid containing 10% anisole, and the reaction is
stirred overnight. The reaction medium is concentrated under
reduced pressure to give an orange-red solid. This residue is
purified on a prepacked Biotage KP-Sil column of 60 A SiO,
32-63 um (gradient: 95/5 and then 90/10 dichloromethane/
solution A; solution A=38/17/2 dichloromethane/methanol/
aqueous ammonia). 27 mg of a beige-coloured powder of
1-[4-(3-amino-1H-pyrazolo|[3,4-b]pyrid-4-yl)phenyl]-3-(2-
fluoro-5-trifluoromethylphenyl)urea are obtained.

EXAMPLE 2

1-[5-(3-Amino-1H-pyrazolo[3,4-b]pyrid-4-yl)pyrid-
2-y1]-3-(2-fluoro-5-trifluoro-methylphenyl)urea

[0162]

H,N N,
2Nt

(6]
H
N N
A{g/\ /N
F

FsC

Suzuki Coupling (X=N)

[0163] To a solution of 150 mg of tri-tert-butyl N,N',N'-(3-
cyano-4-iodopyrid-2-yl)-hydrazinetricarboxylate and 136
mg of 1-(2-fluoro-5-trifluoromethylphenyl)-3-[5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)pyrid-2-yljurea in 6.2
mL of dioxane are added 63 mg of NaHCO; in 1.9 mL of
water. 29 mg of tetrakis(triphenylphosphine)palladium are
then added and the reaction is refluxed at 100° C. After 2
hours 30 minutes, the yellow solution is cooled to 20° C. and
10mlL of ethyl acetate are added. The organic phase is washed
twice with 8 mLL of water and then with 8 mL of brine. After
drying over magnesium sulfate and concentrating under
reduced pressure the residual yellow oil is purified on a pre-
packed Biotage KP-Sil column of 60 A SiO, 32-63 um (gra-
dient: 98/2 to 95/5 dichloromethane/solution A; solution
A=38/17/2 dichloromethane/methanol/aqueous ammonia).
67 mg of tri-tert-butyl N,N'N'-{3'-cyano-6-[3-(2-fluoro-5-
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trifluoromethylphenyl)ureido][3,4]bipyridyl-2'-y1}-hydra-
zinetricarboxylate (MS spectrum (ES+): m/z=732 [MH+])
and 55 mg of di-tert-butyl{3'-cyano-6-[3-(2-fluoro-5-trifluo-
romethylphenyl)ureido][3,4]bipyridyl-2'-
ylthydrazinedicarboxylate (MS spectrum (ES+): m/z=632
[MH+]) are obtained.

1-[5-(3-Amino-1H-pyrazolo[3,4-b]pyrid-4-y)pyrid-
2-y1]-3-(2-fluoro-5-trifltuoro-methylphenyl)urea

[0164] To a solution of 55 mg of di-tert-butyl{3'-cyano-6-
[3-(2-fluoro-5-trifluoro-methylphenyl)ureido][ 3.4 |bipy-
ridyl-2'-yl}hydrazinedicarboxylate in 2 ml of dichlo-
romethane at 20° C. is added 0.15 mL of trifluoroacetic acid
containing 10% anisole, and the reaction is stirred for 2 hours.
[0165] Separately, to a solution of 67 mg of the derivative
tri-tert-butyl N,N' N'-{3'-cyano-6-[3-(2-fluoro-5-trifluorom-
ethylphenyl)ureido][3,4]bipyridyl-2'-y1}hydrazine-tricar-
boxylate in 3 mL of dichloromethane at 20° C. is added 0.16
ml of trifluoroacetic acid containing 10% anisole, and the
reaction is stirred for 2 hours.

[0166] The brown-red reaction media are combined and
concentrated under reduced pressure to give an orange-red
solid. This residue is purified on a prepacked Biotage KP-Sil
column of 60 A Si0, 32-63 pum (gradient: 95/5 to 90/10 and
then 70/30 dichloromethane/solution A; solution A=38/17/2
dichloro-methane/methanol/aqueous ammonia). A product is
obtained, which is taken up in ethyl acetate and washed with
water to remove the ammonium trifluoroacetate. After drying
over magnesium sulfate and concentrating under reduced
pressure, 58 mg of a beige-yellow powder of 1-[5-(3-amino-
1H-pyrazolo[3.,4-b]pyrid-4-yD)pyrid-2-yl]-3-(2-fluoro-5-tri-
fluoromethylphenyl)urea are obtained, the characteristics of
which are as follows:

[0167] IR spectrum (KBr): 3209; 1708; 1610; 1571; 1441;
1376; 1302; 1250; 1168; 1119; 1071; 822 and 616 cm™
[0168] 'H NMR spectrum (300 MHz, (CD,),SO-d6, & in
ppm): 4.70 (broad s, 2H); 7.00 (d, J=5.0 Hz, 1H); 7.45 (dm,
J=9.0 Hz, 1H); 7.55 (broad t, J=9.0 Hz, 1H); 7.65 (broad d,
J=8.5Hz, 1H); 8.06 (dd, J=2.5 and 8.5 Hz, 1H); 8.41 (d, ]=5.0
Hz, 1H); 8.54 (d, J=2.5 Hz, 1H); 8.67 (dd, J=2.5 and 7.5 Hz,
1H); 10.15 (broad s, 1H); 11.15 (very broad m, 1H); 12.35
(broad m, 1H)

[0169] m.p.=>260° C. (Kaler).

EXAMPLE 3

1-[4-(3-Amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phe-
nyl]-3-(2-fluoro-5-trifluoro-methylphenyl )urea

[0170]

ILN N,
o N na
ﬁ%
. 7\
H
F;C F N=—
3-Amino-1H-pyrazolo[4,3-c]pyrid-4-ol
[0171] A mixture of 1.2 g of 2-hydroxy-4-methoxynicoti-

nonitrile and 30 mL of hydrazine hydrate is maintained at
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140° C. for 18 hours in a bomb. The reaction medium is then
evaporated to dryness. The residue is taken up in ethyl ether,
and the resulting suspension is filtered. 1.1 g of 3-amino-1H-
pyrazolo[4,3-c]pyrid-4-ol are obtained in the form of a grey
solid.

[0172] MS: 150"=M*°; m.p.=240° C. dec. (Kofler).

4-Bromo-1H-pyrazolo[4,3-c|pyrid-3-ylamine

[0173] To 3.5 gof POBr; melted at 45° C. is added 0.4 g of
3-amino-1H-pyrazolo[4,3-c|pyrid-4-0l, and the suspension
is then maintained at 70° C. for 4 hours. The resulting mixture
is allowed to cool and is hydrolysed, cautiously, with sodium
bicarbonate solution. The mixture is extracted with ethyl
acetate. The organic phase is isolated and dried over magne-
sium sulfate, filtered and then concentrated under reduced
pressure. 033 g of 4-bromo-1H-pyrazolo[4,3-c]pyrid-3-
ylamine is obtained in the form of a cream-coloured solid.
[0174] MS: 212" =M™°; m.p.=230° C. dec. (Kaler).

1-[4-(3-Amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phe-
nyl]-3-(2-fluoro-5-trifluoromethyl-phenyl jurea

[0175] To a solution of 53 mg of 4-bromo-1H-pyrazolo[4,
3-c]pyrid-3-ylamine in 6 mL of dioxane are added 127 mg of
1-(2-fluoro-5-trifluoromethylphenyl)-3-[4-(4,4,5,5-tetram-
ethyl-1,3,2-dioxaborolan-2-yl)phenyljurea, 60 mg of sodium
bicarbonate in 1.8 mL of water and 30 mg of tetrakis(triph-
enylphosphine)palladium. The reaction is heated in a bath at
100° C. for 2 hours. The mixture is allowed to cool and ethyl
acetate is then added. The mixture is washed with water. The
organic phase is dried over magnesium sulfate and then con-
centrated under reduced pressure. The oily residue is purified
on a prepacked Biotage KP-Sil column of 60 A SiO, 32-63
pm (gradient: 90/10 to 70/30 dichloromethane/solution A;
solution A=38/17/2 dichloromethane/methanol/aqueous
ammonia). 34 mg of 1-[4-(3-amino-1H-pyrazolo[4,3-c]py-
rid-4-yl)phenyl]-3-(2-fluoro-5-trifluoromethylphenyl)urea
are obtained in the form of a cream-coloured solid, the char-
acteristics of which are as follows:

[0176] MS: 431"=MH*

[0177] IR spectrum (KBr): 3354; 1717; 1605; 1542; 1442;
1339; 1313; 1181; 1119; 816 and 615 cm™

[0178] 'H NMR spectrum (300 MHz, (CD,),SO-d6, 8 in
ppm): 4.72 (broad s, 2H); 7.20 (d, J=5.5 Hz, 1H); 7.41 (broad
m, 1H); 7.51 (broad t, J=9.5 Hz, 1H); from 7.59 to 7.72 (m,
4H); 8.22 (d, J=5.5 Hz, 1H); 8.65 (broad d, J=7.5 Hz, 1H);
8.96 (broad s, 1H); 9.37 (s, 1H); 12.1 (broad s, 1H).

EXAMPLE 4

1-[5-(3-Amino-1H-pyrazolo[4,3-c]pyrid-4-y)pyrid-
2-y1]-3-(2-fluoro-5-trifluoro-methylphenyl)urea

[0179]

F5C
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[0180] 1-[5-(3-Amino-1H-pyrazolo[4,3-c]pyrid-4-yl)py-
rid-2-yl]-3-(2-fluoro-5-trifluoro-methylphenyl)urea

[0181] To asolution of 106 mg of 4-bromo-1H-pyrazolo[4,
3-¢c]pyrid-3-ylamine in 10 mL of dioxane are added 252 mg of
1-(2-fluoro-5-trifluoromethylphenyl)-3-[5-(4,4,5,5-tetram-
ethyl-1,3,2-dioxaborolan-2-yl)pyrid-2-yljurea, 120 mg of
sodium bicarbonate in 3 mL of water, and 60 mg of tetrakis
(triphenylphosphine)palladium. The reaction is heated in a
bath at 100° C. for 2 hours. The mixture is allowed to cool,
ethyl acetate is then added and the mixture is washed with
water. The organic phase is dried over magnesium sulfate and
then concentrated under reduced pressure. The oily residue is
purified on a prepacked Biotage KP-Sil column of 60 A SiO,
32-63 um (gradient: 90/10to 70/30 dichloromethane/solution
A; solution A=38/17/2 dichloromethane/methanol/aqueous
ammonia). 35 mg of a yellow solid of 1-[5-(3-amino-1H-
pyrazolo[4,3-c|pyrid-4-yl)pyrid-2-yl1]-3-(2-fluoro-5-trifluo-
romethylphenyl)urea are obtained, the characteristics of
which are as follows:

[0182] MS: 432*=MH"*

[0183] IR spectrum (KBr): 3404; 3224; 1693; 1609; 1572;
1441; 1340; 1300; 1246; 1119; 819 and 615 cm™!

[0184] 'H NMR spectrum (300 MHz, (CD;),80-d6, 8 in
ppm): 4.88 (broad s, 2H); 7.25 (d, J=6.0 Hz, 1H); 7.44 (broad
m, 1H); from 7.50t0 7.53 (m, 2H); 8.15 (dd, J=2.5and 8.5 Hz,
1H); 8.26 (d, J=6.0 Hz, 1H); 8.63 (d, J=2.5 Hz, 1H); 8.70
(broad d, J=7.5 Hz, 1H); 10.15 (broad s, 1H); 11.3 (very broad
m, 1H); 12.2 (broad s, 1H).

EXAMPLE 5

1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phe-
nyl]-3-(2-methoxy-5-trifluoro-methylphenyl)urea

[0185]
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1-(2-Methoxy-4-trifluoromethylphenyl)-3-[4-(4,4,5,
S-tetramethyl-1,3,2-dioxa-borolan-2-yl)phenyl]urea

[0186] To a solution of 1 g of 2-methoxy-4-(trifluorom-
ethyl)aniline and 128 mg of 4-dimethylaminopyridine in 150
ml oftetrahydrofuran and 1.5 mL of triethylamine are added,
at 20° C., 1.28 g of 2-(4-isocyanatophenyl)-4,4,5,5-tetram-
ethyl-1,3,2-dioxaborolane. After 4 hours, the reaction is
evaporated to dryness under reduced pressure. The residue is
taken up in a mixture of ethyl acetate and water. The organic
phase is dried over magnesium sulfate and then concentrated
under reduced pressure. The residual yellow oil is purified on
a prepacked Biotage KP-Sil column of 60 A SiO, 32-63 um
(eluent: 8/2 cyclohexane/ethyl acetate). A pale yellow powder
is obtained, which is taken up in methanol. An insoluble white
material is formed, which is separated out by filtration, and
the filtrate is then evaporated to dryness under reduced pres-
sure to give 0.47 g of a pale yellow powder of 1-(2-methoxy-
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4-trifluoromethylphenyl)-3-[4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyljurea.

[0187] MS: 437*=MH"*

[0188] 'H NMR spectrum (300 MHz, (CD5),SO-d6, & in
ppm): 1.30 (s: 12H); 3.99 (s: 3H); 7.22 (d, J=9 Hz: 1H); 7.34
(dd, J=9 and 1 Hz: 1H); 7.50 (d, J=9: 2H); 7.63 (d, J=9 Hz:
2H); 8.56 (mt: 2H); 9.58 (s: 1H).

Di-Boc and tri-Boc derivatives of 1-[4-(3-cyano-2-
hydrazinopyrid-4-yl)phenyl]-3-(2-methoxy-5-trifluo-
romethylphenyl)urea

[0189] To a solution of 0.27 g of tri-tert-butyl N,N',N'-(3-
cyano-4-iodopyrid-2-yl)-hydrazinetricarboxylate in 14 mL
of dioxane, at 20° C., are added 273 mg of 1-(2-methoxy-4-
trifluoromethylphenyl)-3-[4-(4,4,5,5-tetramethyl-1,3,2-di-
oxaborolan-2-yl)phenylJurea. To this solution are added a
solution of 114 mg of sodium bicarbonate in 4 mL. of water,
and then 51 mg of tetrakis(triphenylphosphine)palladium.
The reaction is refluxed at 100° C. for 2 hours 30 minutes. The
pale yellow solution is cooled, and ethyl acetate is then added.
The mixture is washed with water and then with brine. The
organic phase is dried over magnesium sulfate and then con-
centrated under reduced pressure. The orange-yellow resin
obtained is purified on a prepacked Biotage KP-Sil column of
60 A SiO, 32-63 um (eluent: 7/3 cyclohexane/ethyl acetate,
then 9/1 dichloromethane/solution A; solution A=38/17/2
dichloromethane/methanol/aqueous ammonia). 0.33 g of a
yellow powder of a mixture of di-Boc and tri-Boc derivatives
of 1-[4-(3-cyano-2-hydrazinopyrid-4-yl)phenyl]-3-(2-meth-
oxy-S-trifluoromethylphenyl)urea is obtained.

1-[4-(3-Amino-1H-pyrazolo[3,4-b]pyrid-4-yl)-phe-
nyl]-3-(2-methoxy-5-trifluoromethylphenyl)urea

[0190] To asolution of 272 mg of a mixture of di-Boc and
tri-Boc derivatives of 1-[4-(3-cyano-2-hydrazinopyrid-4-yl)
phenyl]-3-(2-methoxy-5-trifluoromethylphenyl)yurea in 7.7
mL of dichloromethane at 20° C. is added 0.62 mL of trifluo-
roacetic acid containing 10% of anisole. After stirring for 3
hours, the orange-red medium is concentrated to dryness
under reduced pressure. The residual orange-red oil is puri-
fied on a prepacked Biotage KP-Sil column of 60 A SiO,
32-63 um (gradient: 90/10to 70/30 dichloromethane/solution
A; solution A=38/17/2 dichloromethane/methanol/aqueous
ammonia). A beige-yellow powder is obtained, which is taken
up in ethyl acetate. The solution is washed with water. The
organic phase is dried over magnesium sulfate and then con-
centrated under reduced pressure to give 61 mg of a yellow
powder of 1-[4-(3-amino-1H-pyrazolo[3,4-b]pyrid-4-yl)
phenyl]-3-(2-methoxy-5-trifluoromethylphenylyurea,  the
characteristics of which are as follows:

[0191] MS: 443*=MH"

[0192] IR spectrum (KBr): 3380; 1706; 1675; 1600; 1539;
1314; 1269; 1134; 1117; 822 and 622 cm™!

[0193] 'H NMR spectrum (400 MHz, (CD,),SO-d6, 8 in
ppm): 3.99 (s, 3H); 4.59 (broad s, 2H); 6.91 (d, J=5.0 Hz, 1H);
7.22(d,J=8.5Hz, 1H); 7.34 (broad dd, J=2.0 and 8.5 Hz, 1H);
7.55 (broad d, J=8.5 Hz, 2H); 7.66 (broad d, J=8.5 Hz, 2H);
8.37 (d, J=5.0 Hz, 1H); from 8.56 to 8.61 (m, 2H); 9.66 (s,
1H); 12.25 (broad s, 1H).

[0194] m.p.=>260° C. (Kdfler).
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EXAMPLE 6
1-[5-(3-Amino-1H-pyrazolo[3,4-b]pyrid-4-y)pyrid-
2-yl1]-3-(2-methoxy-5-triffuoromethylphenyl )urea
[0195]

H,N N\
o 7 “NH

/ N/ \
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1-(5-Bromopyrid-2-yl)-3-(2-methoxy-5-trifluorom-
ethylphenyl)urea

[0196] 3.32 gof2-methoxy-5-trifluoromethylphenylamine
in 30 mL of tetrahydrofuran are added dropwise to a solution
of'1.8 g of triphosgene in 180 mlL. of tetrahydrofuran at 0° C.
4.95 mL of triethylamine are then added and the reaction is
stirred at this temperature for 10 minutes. The temperature is
allowed to rise to 20° C. and the mixture is stirred for 1 hour
15 minutes. A solution of 3 g of 2-amino-5-bromopyridine in
30 mL of THF is then added dropwise. After 16 hours, the
suspension is filtered and the filtrate is then concentrated
under reduced pressure. The residue is taken up in a mixture
of ethyl acetate and water. An insoluble white precipitate is
obtained, which is filtered off, washed with ethyl acetate and
then dried under vacuum. 3.3 g of a white powder of 1-(5-
bromopyrid-2-y1)-3-(2-methoxy-5-trifluoromethylphenyl)
urea are obtained.
[0197] MS: 390*=MH*

1-(2-Methoxy-5-trifluoromethylphenyl)-3-[5-(4,4,5,
S-tetramethyl-1,3,2-dioxaborolan-2-yl)pyrid-2-yl]
urea
[0198] To asolution of 51 mg of tricyclohexylphosphine in
12 mL of dioxane at 20° C. are added 30 mg of bis(diben-
zylideneacetone)palladium. The violet-brown solution is
stirred for 30 minutes, and 500 mg of 1-(5-bromopyrid-2-y1)-
3-(2-methoxy-5-trifluoromethylphenyl)urea and 190 mg of
potassium acetate are then added. The suspension is refluxed
for 3 hours 15 minutes and the violet-red solution is then
cooled to 20° C. and concentrated to dryness under reduced
pressure. A green-grey residue is obtained, which is washed
in a mixture of ethyl acetate and water. The organic phase is
filtered and the yellow filtrate is concentrated under reduced
pressure. The solid residue obtained is taken up in methanol.
A precipitate forms, which is filtered off and washed with
methanol and ethyl acetate. 244 mg of a pale yellow powder
of 1-(2-methoxy-5-triftuoromethylphenyl)-3-[5-(4,4,5,5-tet-

ramethyl-1,3,2-dioxaborolan-2-yl)pyrid-2-yl]urea are
obtained.

[0199] MS: 437*=M"*°

[0200] 'H NMR spectrum (300 MHz, (CD,),SO-d6, § in

ppm): 1.32 (s: 12H); 4.03 (s: 3H); 7.25 (d, J=9.5Hz: 1H); 7.34
(broad d, J=9 Hz: 1H); 7.39 (dd, J=9.5 and 1 Hz: 1H); 7.96
(dd, J=9 and 2 Hz: 1H); 8.52 (d, J=1 Hz: 1H); 8.63 (d, J=2 Hz:
1H); 10.20 (s: 1H); 11.50 (broad s: 1H).

Di-Boc and tri-Boc derivatives of 1-(3'-cyano-2'-
hydrazino[3,4"|bipyridyl-6-y1)-3-(2-methoxy-5-trif-
luoromethylphenyl)urea
[0201] 234 mg of 1-(2-methoxy-5-trifluoromethylphenyl)-
3-[5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyrid-2-
yl]urea are added at 20° C. to a solution of 0.3 g of tri-tert-

butyl N,N',N'-(3-cyano-4-iodopyrid-2-yl)
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hydrazinetricarboxylate in 16.5 mL of dioxane. A solution of
126 mg of sodium bicarbonate in 4.5 mL of water is then
added, followed by addition of 57 mg of tetrakis(triph-
enylphosphine)palladium. The yellow suspension obtained is
refluxed at 100° C. for 2 hours 30 minutes. After cooling,
ethyl acetate is added. The organic phase is washed with
water and then with brine. The organic phase is dried over
magnesium sulfate and then concentrated to dryness under
reduced pressure. The residual orange-yellow resin is purified
on a prepacked Biotage KP-Sil column of 60 A SiO, 32-63
pm (eluent: 7/3 cyclohexane/ethyl acetate, and then 95/5
dichloromethane/solution A; solution A=38/17/2 dichlo-
romethane/methanol/aqueous ammonia). 265 mg of a mix-
ture of di-Boc and tri-Boc derivatives of 1-(3'-cyano-2'-hy-
drazino-[3,4|bipyridyl-6-y1)-3-(2-methoxy-5-
trifluoromethylphenyl)urea are obtained in the form of a
yellow powder.

1-[5-(3-Amino-1H-pyrazolo[3,4-b]pyrid-4-yl)pyrid-
2-y1]-3-(2-methoxy-5-trifluoromethylphenyl)urea

[0202] 0.8 mL of trifluoroacetic acid containing 10% of
anisole is added at 20° C. to a solution 0of 242 mg of a mixture
of'di-Boc and tri-Boc derivatives of 1-(3'-cyano-2'-hydrazino
[3,4]bipyridyl-6-y1)-3-(2-methoxy-5-trifluoromethylphenyl)
urea in 7 mL of dichloromethane. After stirring for 2 hours 30
minutes, the orange-red reaction medium is concentrated to
dryness under reduced pressure. The residual orange-red oil
is purified on a prepacked Biotage KP-Sil column of 60 A
Si0, 32-63 pm (gradient: 90/10 to 70/30 dichloromethane/
solution A; solution A=38/17/2 dichloromethane/methanol/
aqueous ammonia). 130 mg of a beige-yellow powder of
1-[5-(3-amino-1H-pyrazolo|3,4-b|pyrid-4-yD)pyrid-2-yl]-3-
(2-methoxy-5-trifluoromethylphenyl)urea are obtained, the
characteristics of which are as follows:

[0203] MS: 444*=MH*

[0204] IR spectrum (KBr): 3420; 3219; 1684; 1613; 1586;
1438; 1303; 1271; 1247; 1136; 834 and 622 cm™"

[0205] 'H NMR spectrum (300 MHz, (CD,),SO-d6, § in
ppm): 4.02 (s, 3H); 4.72 (very broad m, 2H); 7.01 (d, J=5.0
Hz, 1H); 7.24 (d,J=8.5 Hz, 1H); 7.37 (broad dd, J=2.0 and 8.5
Hz, 1H); 7.48 (broad d, J=8.5 Hz, 1H); 8.03 (dd, J=2.5 and 8.5
Hz, 1H); 8.41 (d, J=5.0 Hz, 1H); 8.59 (d, J=2.5 Hz, 1H); 8.64
(d, J=2.0 Hz, 1H); 10.2 (s, 1H); 11.5 (very broad m, 1H);
12.35 (broad s, 1H).

[0206] m.p.=>260° C. (Kofler).

EXAMPLE 7

1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phe-
nyl]-3-(2-fluoro-5-trifluoromethylphenyl)urea

[0207]
F
H,N N
o N na
CFy H%
N
. 7\
H
—N
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1-[4-(5-chloro-4-cyanopyrid-3-yl)phenyl]-3-(2-
fluoro-5-trifluoromethylphenyljurea

[0208] To a solution of 346 mg of 3,5-dichloroisonicotino-
nitrile and 959 mg of 1-(2-fluoro-5-trifluoromethylphenyl)-
3-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]
urea in 24 mL of dioxane are added 462 mg of NaHCO; in
14.4 mL of water. 462 mg of tetrakis(triphenylphosphine)
palladium are then added and the reaction is refluxed for 5
hours and then left overnight at 20° C. 20 mL of water are then
added and the mixture is extracted with 2x60 mL of ethyl
acetate. The organic phase is dried over magnesium sulfate
and then concentrated under reduced pressure. The brown oil
is purified on a prepacked Merck cartridge of 30 g of SiO,
15-40 pm (dichloromethane and then 99/1 dichloromethane/
methanol). 290 mg of yellow crystals of 1-[4-(5-chloro-4-
cyanopyrid-3-yl)phenyl]-3-(2-fluoro-5-trifluoromethylphe-
nyl)urea are obtained.

[0209] MS spectrum (ES™): m/z=435 [MH*]

[0210] 'HNMR spectrum at 400 MHz on a Briiker Avance
DRX-400 machine chemical shifts (8 in ppm)-solvent:
(DMSO-d6) referenced at 2.50 ppm at a temperature of 303K:
[0211] 7.41(m, 1H);7.51(dd, J=8.5and 10.5 Hz, 1H); 7.68
(broad s, 4H); 8.62 (dd, J=2.0 and 7.0 Hz, 1H); 8.85 (s, 1H);
8.94 (s, 1H); 9.04 (broad m, 1H); 9.49 (broad m, 1H).

1-[4-(3-Amino-1H-pyrazolo|3,4-c|pyrid-4-yl)phe-
nyl]-3-(2-fluoro-5-trifluoromethylphenyl)urea

[0212] To a solution of 145 mg of 1-[4-(5-chloro-4-cyan-
opyrid-3-yl)phenyl]-3-(2-fluoro-5-trifluoromethylphenyl)
ureain 2 ml of EtOH at 20° C. is added 0.05 mL of hydrazine
hydrate. The reaction is refluxed for 5 hours 30 minutes. The
reaction is incomplete, and a further 1 ml, of EtOH and 0.05
ml of hydrazine hydrate are added, and refluxing is contin-
ued for a further 18 hours 30 minutes. The mixture is allowed
to cool to 20° C. and is concentrated under a stream of nitro-
gen. The residue is purified by chromatography on silica gel:
prepacked Merck cartridge of 30 g of SiO, 15-40 pum (dichlo-
romethane; then 95/5 dichloromethane/methanol; then 1/1
dichloromethane/methanol; then 82/15/3 dichloromethane/
methanol/NH,OH). An impure beige-coloured oil is recov-
ered, which is chromatographed again under the same condi-
tions. The product is still impure, and is purified by basic
preparative HPLC: conditions: column: Nucleodur Gravity
C18 5 um (No cat Macherey Nagel: 762101, series 4055902;
batch 3044); flow rate: 20 ml./minute; detection 254 nm
(UV118, Gilson); gradient from 10 to 95% of acetonitrile in
water containing 10 mM ammonium formate according to the
following protocol: (t (min.): acetonitrile (%)): 0: 10; 2: 10;
25: 95;33: 95; 34: 10. 19 mg of a yellow powder of 1-[4-(3-
amino-1H-pyrazolo|[3,4-c]pyrid-4-yl)phenyl]-3-(2-fluoro-5-
trifluoromethylphenyl)urea are obtained.

[0213] m.p.=196° C. (Kéfler)

[0214] MS spectrum (ES™): m/z=431 [MH"]

[0215] 'HNMR spectrum at 400 MHz on a Briiker Avance
DRX-400 machine, chemical shifts (0 in ppm)-solvent
(DMSO-d6) referenced at 2.50 ppm at 303K: 4.61 (s, 2H);
7.40(m, 1H); 7.50 (m, 3H); 7.66 (broad d, J=8.5 Hz, 2H); 7.94
(s, 1H); 8.63 (dd, J=2.0 and 7.0 Hz, 1H); 8.74 (s, 1H); 9.10
(broad m, 1H); 9.51 (s, 1H); 12.3 (broad m, 1H).

[0216] IR: (KBr): 1610; 1531; 1443; 1340; 1314; 1265;
1195; 1166; 1118; 1069; 820 and 615 cm™
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EXAMPLE 8

1-[4-(3-Amino-1H-pyrazolo|[4,3-c|pyrid-4-yl|phe-
nyl]-3-phenylurea

[0217] Prepared according to Scheme 2

H,N N
7 “nu

7\

N=—

(0]
—
H

N

H

1-Phenyl-3-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaboro-
lan-2-yl)phenyl|urea

[0218] To a solution of 490 mg of 2-(4-isocyanatophenyl)-
4.4,5,5-tetramethyl-1,3,2-dioxaborolane and 203 mg of tri-
ethylamine in 5 ml of tetrahydrofuran are added 198 mg of
aniline. The solution is stirred for 12 hours at 20° C. under
argon. 10 ml of methanol are added to the reaction mixture.
The mixture is then stirred at 20° C. for 15 minutes. After
concentrating the mixture under reduced pressure, 630 mg of
1-phenyl-3-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yDphenyl]urea are obtained, the characteristics of which are
as follows:

[0219] MS: 339 (+)=(M+H) (+) 337 (-)=(M-H) (-)
[0220] IR spectrum (KBr): 3332; 2976; 1656; 1593; 1543;
1400; 1361; 1143; 1092; 963; 860 and 655 cm™!

[0221] 'H NMR spectrum (400 MHz, (CD,),SO, & in
ppm): 1.29 (s. 12H); 6.98 (broad t, J=7.5 Hz, 1H); 7.28 (broad
t, J=8.0 Hz, 2H); from 7.41 to 7.49 (m, 4H); 7.59 (broad d,
j=8.0 Hz, 2H); 8.70 (s, 1H); 8.82 (s. 1H).

1-[4-(3-Amino-1H-pyrazolo|[4,3-c|pyrid-4-yl|phe-
nyl]-3-phenylurea

[0222] To a solution of 65 mg of 4-bromo-1H-pyrazolo[4,
3-c]pyrid-3-ylamine, prepared as described in Example 3, in
3 ml of dioxane are added 155 mg of 1-phenyl-3-[4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phenyljurea, 72 mg of
sodium hydrogen carbonate in 1 ml of water and 53 mg of
tetrakis(triphenylphosphine)palladium. The suspension is
heated at 100° C. under argon for 2 hours. After cooling, the
reaction mixture is poured into 50 ml of water and extracted
three times with ethyl acetate. The combined organic phases
are dried over magnesium sulfate and concentrated under
reduced pressure to give 302 mg of crude product, which are
purified on a prepacked Biotage KP-Sil column of 60 A SiO,
32-63 um (5/95 to 30/70 gradient of solution A in dichlo-
romethane; solution A=38/17/2 dichloromethane/methanol/
aqueous ammonia). 23 mg of a yellow powder of 1-[4-(3-
amino-1H-pyrazolo[4,3-c|pyrid-4-yl|phenyl]-3-phenylurea
are obtained, the characteristics of which are as follows:
[0223] MS: 344 (+)=M (+) (MS-El)

[0224] IR spectrum (KBr): 3388; 1672; 1601; 1528; 1498;
1442; 1313; 1233; 1180; 1045; 752 and 693 cm™!

[0225] 'H NMR spectrum (400 MHz, (CD;),SO, § in
ppm): 4.71 (broad s, 2H); 6.99 (t, J=7.5 Hz, 1H); 7.19 (d,
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J=5.0Hz, 1H); 7.30 (t, J=7.5 Hz, 2H); 7.48 (d, J=7.5 Hz, 2H),
7.62 (m, 4H); 8.21 (d, J=5.0 Hz, 1H); 8.73 (s, 1H); 8.89 (s,
1H); 12.1 (broad s, 1H).

[0226] m.p.=188° C. (Kofler)

EXAMPLE 9
1-[5-(3-Amino-1H-pyrazolo[4,3-c]|pyrid-4-yl)pyrid-
2-yl1]-3-(2-methoxy-5-triffuoromethylphenyl )urea

[0227]

F F
F
[0228] To a solution of 70 mg of 4-bromo-1H-pyrazolo[4,

3-c]pyrid-3-ylamine in 3 ml of dioxane are added 215 mg of
1-(2-methoxy-5-trifluoromethylphenyl)-3-[5-(4,4,5,5-tet-
ramethyl-1,3,2-dioxaborolan-2-yl)pyrid-2-yljurea (prepared
as described in Example 6), 77 mg of sodium hydrogen car-
bonate in 1 ml of water and 38 mg of tetrakis(triphenylphos-
phine)palladium. The suspension is heated at 80° C. under
argon for 2 hours. After cooling, the reaction is poured into 50
ml of water and the mixture is extracted three times with a
90/10 ethyl acetate/methanol mixture. The combined organic
phases are dried over magnesium sulfate and concentrated
under reduced pressure. 393 mg of crude product are purified
on a prepacked Biotage KP-Sil column of 60 A SiO, 32-63
pum (5/95 to 30/70 gradient of solution A in dichloromethane;
solution A=38/17/2 dichloromethane/methanol/aqueous
ammonia). 16 mg of a yellow powder of 1-[5-(3-amino-1H-
pyrazolo[4,3-c|pyrid-4-yl)pyrid-2-y1]-3-(2-methoxy-5-trif-
luoromethylphenyl)urea are obtained, the characteristics of
which are as follows:

[0229] LC-MS: 444 (+)=(M+H) (+)

[0230] IR spectrum (KBr): 3657; 3387; 3308; 3223; 2925;
1685; 1610; 1580; 1439; 1351; 1302; 1246; 1166; 1135;
1116; 1037; 807 and 542 cm™*

[0231] 'H NMR spectrum (400 MHz, (CD3),S0, 8 in
ppm): 4.02 (s, 3H); 4.89 (broad s, 2H); from 7.21 to 7.28 (m,
2H); 7.38 (d, J=8.5 Hz, 1H); 7.46 (broad d, J=8.5 Hz, 1H);
8.12 (dd, J=2.0 and 8.5 Hz, 1H); 8.27 (d, J=5.0 Hz, 1H); 8.63
(d,J=2.0Hz, 1H);8.69(d, J=2.0 Hz, 1H); 10.15 (s, 1H); 11.65
(broad m, 1H); 12.2 (broad s, 1H).

[0232] m.p.=228° C. (Kofler)

EXAMPLE 10

1-[4-(3-Amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phe-
nyl]-3-(2-methoxy-5-trifluoromethylphenyl)urea
[0233]

H,N N
Z nu

—~ /A

(6] N=—

; \
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[0234] To a solution of 50 mg of 4-bromo-1H-pyrazolo[4,
3-c]pyrid-3-ylamine in 3 ml of dioxane are added 122.8 mg of
1-(2-methoxy-5-trifluoromethylphenyl)-3-[4-(4,4,5,5-tet-
ramethyl-1,3,2-dioxaborolan-2-yl)phenylJurea, 99.5 mg of
sodium carbonate in 1 ml of water and 54.24 mg of tetrakis
(triphenylphosphine)-palladium. The suspension is heated at
80° C.under an argon atmosphere for 22 hours. After cooling,
the reaction mixture is diluted with ethyl acetate and washed
twice with water. The organic phase is dried over magnesium
sulfate and concentrated under reduced pressure. 438 mg of
crude product are purified on a prepacked Biotage KP-Sil
column of 60 A SiO, 32-63 um (5/95 to 30/70 gradient of
solution A in dichloromethane; solution A=38/17/2 dichlo-
romethane/methanol/aqueous ammonia). 32 mg of a yellow
powder of 1-[4-(3-amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phe-
nyl]-3-(2-methoxy-5-trifluoromethylphenyl)urea are
obtained, the characteristics of which are as follows:

[0235] LC-MS: 443 (+)=(M+H) (+)

[0236] IR spectrum (KBr): 3326; 1691; 1605; 1542; 1447,
1314; 1270; 1217; 1120; 1024; 812 and 623 cm™"

[0237] 'H NMR spectrum (400 MHz, (CD,),SO, & in
ppm): 3.99 (s,3H); 4.73 (broad s, 2H); 7.19 (d, J=5.0 Hz, 1H);
7.22(d,J=8.5Hz, 1H); 7.33 (broad d, J=8.5 Hz, 1H); 7.64 (m,
4H); 8.21 (d, J=5.0 Hz, 1H); 8.59 (m, 2H); 9.63 (s, 1H); 12.1
(broad s, 1H)

[0238] m.p.=200° C. (Kéfler)

EXAMPLE 11

N-(2-{3-[4-(3-Amino-1H-pyrazolo[4,3-c]pyrid-4-y1)
phenyl]ureido }-4-trifluoromethylphenyl)acetamide

[0239]

F
F
F
H,N N
~
0 0 7 “NH
>—N N—<
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H
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[0240] N-(2-{3-[4-(4,4,5,5-Tetramethyl-1,3,2-dioxaboro-

lan-2-yl)phenyl]ureido}-4-triftuoromethylphenyl)acetamide
[0241] Prepared according to Scheme 4

[0242] To a solution of 343 mg of N1-[2-amino-4-(trifluo-
romethyl)phenyl]acetamide and 39 mg of 4-dimethylami-
nopyridine in 50 mL of tetrahydrofuran and 0.45 mL of tri-
ethylamine are added, at 20° C., 385 mg of 2-(4-
isocyanatophenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane.
After reacting overnight at 40° C., the reaction is evaporated
to dryness under reduced pressure. The residue is taken up in
amixture of dichloromethane and water. The organic phase is
washed with 1N HCI, and the white precipitate is filtered by
suction and washed with dichloromethane, and then dried
under vacuum to give 356 mg of a white powder of N-(2-{3-
[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]ure-
ido}-4-trifluoromethylphenyl)acetamide, the characteristics
of which are as follows:

[0243] MS-ES™: 464 (+)=(M+H) (+)

[0244] MS-ES™: 462 (-)=(M-H) (-)
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[0245] 'H NMR spectrum (300 MHz, (CD;),80-d6, 8 in
ppm): 1.28 (s, 12H); 2.15 (broad s, 3H); 7.37 (broad d, I=8.5
Hz, 1H); 7.50 (d, J=8.5 Hz, 2H); 7.54 (partially masked d,
J=8.5 Hz, 1H); 7.61 (d, J=8.5 Hz, 2H); 8.16 (broad s, 1H);
8.28 (broad s, 1H); 9.43 (broad s, 1H); 9.79 (broad s, 1H).

N-(2-{3-[4-(3-Amino-1H-pyrazolo[4,3-c]pyrid-4-y])
phenyl]ureido }-4-trifluoromethylphenyl)acetamide

[0246] 4-Bromo-1H-pyrazolo[4,3-c]pyrid-3-ylamine and
N-(2-{3-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)
phenyl]ureido}-4-trifluoromethylphenyl)acetamide are
coupled by Suzuki reaction according to a protocol similar to
that for the preparation of Example 10. A yellow powder of
N-(2-{3-[4-(3-amino-1H-pyrazolo[4,3-c]pyrid-4-yl)phenyl]
ureido } -4-trifluoromethylphenyl)acetamide is obtained, the
characteristics of which are as follows:

[0247] MS: 470 (+)=(M+H) (+) 468 (-)=(M-H) (-) 514
(-)=(M+formic acid-H) (-)

[0248] IR spectrum (KBr): 3390; 1667; 1605; 1528; 1436;
1336; 1315; 1247; 1167; 1126; 1042; 813 and 684 cm™*
[0249] 'H NMR spectrum (400 MHz, (CD;),SO, § in
ppm): 2.16 (s, 3H); 4.72 (s, 2H); 7.19 (d, I=5.0 Hz, 1H); 7.37
(broad d, J=8.5Hz, 1H);7.56 (d, J=8.5 Hz, 1H); 7.64 (m, 4H);
8.21(d, J=5.0 Hz, 1H); 8.28 (m, 2H); 9.54 (broad s, 1H); 9.82
(broad s, 1H); 12.1 (broad s, 1H).

[0250] m.p.=182° C. (Kéfler)

EXAMPLE 12

N-(2-{3-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-y1)
phenyl]ureido }-4-trifluoromethylphenyl)acetamide

[0251]
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N,N"N'-tri-Boc derivative of N-(2-{3-[4-(3-cyano-2-
hydrazinopyrid-4-yl)phenyl]-ureido }-4-trifluorom-
ethylphenyl)acetamide

Prepared According to Scheme 1

[0252] To a solution of 278 mg of tri-tert-butyl N,N',N'-(3-
cyano-4-iodopyrid-2-yl)hydrazinetricarboxylate (prepared
according to Example 1) in 15 mL of dioxane, at 20° C., are
added 282 mg of N-(2-{3-[4-(4,4,5,5-tetramethyl-1,3,2-di-
oxaborolan-2-yl)phenyl]ureido }-4-trifluoromethylphenyl)

acetamide. To this solution is added a solution of 117 mg of
sodium bicarbonate in 4.2 mI, of water, followed by addition
of 53 mg oftetrakis(triphenylphosphine)palladium. The reac-
tion is refluxed at 100° C. for 2 hours 30 minutes. The pale
yellow solution is cooled, and ethyl acetate is then added. The
mixture is washed with water and then with brine. The
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organic phase is dried over magnesium sulfate and then con-
centrated under reduced pressure. The orange-yellow resin
obtained is purified on a prepacked Biotage KP-Sil column of
60 A SiO, 32-63 um (eluent: 7/3 cyclohexane/ethyl acetate,
then 9/1 dichloromethane/solution A; solution A=38/17/2
dichloromethane/methanol/aqueous ammonia). 239 mg of a
yellow powder of a mixture of di-Boc and tri-Boc derivatives
of N-(2-{3-[4-(3-cyano-2-hydrazinopyrid-4-yl)phenyl]ure-
ido}-4-trifluoromethylphenyl)acetamide are obtained.

N-(2-{3-[4-(3-Amino-1H-pyrazolo[3,4-b]pyrid-4-y1)
phenyl]ureido }-4-trifluoromethylphenyl)acetamide

Prepared According to Scheme 1

[0253] The di-Boc and tri-Boc derivatives of N-(2-{3-[4-
(3-cyano-2-hydrazinopyrid-4-yl)phenyljureido } -4-trifluo-
romethylphenyl)acetamide are converted according to the
procedure for the preparation of Example 6. The product
obtained is a pale yellow powder, the characteristics of which
are as follows:

[0254] MS-ES™: 470 (+)=(M+H) (+)

[0255] IR spectrum (KBr): 3363; 1672; 1596; 1525; 1435;
1336; 1316; 1126; 1078 and 825 cm™

[0256] 'H NMR spectrum (400 MHz, (CD,),S0O-d6, 8 in
ppm): 2.16 (broad s, 3H); 4.58 (s, 2H); 6.91 (d, J=5.0 Hz, 1H);
7.39 (broad d, J=9.0 Hz, 1H); from 7.52 t0 7.58 (m, 3H); 7.67
(d, J=8.5Hz, 2H); 8.21 (broad s, 1H); 8.29 (broad s, 1H); 8.37
(d, J=5.0 Hz, 1H); 9.52 (broad s, 1H); 9.84 (broad s, 1H);
12.25 (broad s, 1H).

EXAMPLE 13

N-(2-{3-[5-(3-Amino-1H-pyrazolo[3,4-b]pyrid-4-y1)
pyrid-2-ylJureido}-4-trifluoromethylphenyl)aceta-

mide
[0257]
F
F
F
[0258] N-(2-{3-[5-(4,4,5,5-Tetramethyl-1,3,2-dioxaboro-

lan-2-yl)pyrid-2-yl|ureido}-4-triftuoromethylphenyl)aceta-
mide

Prepared According to Scheme 4

[0259] To asolution of 10 mg of tricyclohexylphosphine in
2.5 mL of dioxane at 20° C. are added 6 mg of bis(diben-
zylideneacetone)palladium. The violet-brown solution is
stirred for 30 minutes. 100 mg of N-{2-[3-(5-bromopyrid-2-
ylureido]-4-trifluoromethylphenyl}acetamide, 36 mg of
potassium acetate and 84 mg of bis(pinacolato)diboron are
then added. The suspension is refluxed for 3 hours 15 minutes
and the suspension is then cooled to 20° C. and concentrated
to dryness under reduced pressure. The green-grey residue is
taken up in ethyl acetate and the insoluble material is removed
by filtration. The yellow filtrate is washed with water and then
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dried over magnesium sulfate and concentrated under
reduced pressure. 88 mg of a white-yellow powder of N-(2-
{3-[5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyrid-2-
yl]ureido}-4-trifluvoromethylphenyl)acetamide are obtained,
the characteristics of which are as follows:

[0260] MS-ES™: 465 (+)=(M+H) (+)

4-lodo-1H-pyrazolo[3,4-b]pyrid-3-ylamine

Prepared According to Scheme 5

[0261] To a solution of 1.145 g of 2-fluoro-4-iodonicotino-
nitrile in 27 ml of ethanol are added 2.5 ml of hydrazine
hydrate. As soon as the hydrazine hydrate is introduced, a
white precipitate forms. The suspension is stirred at 20° C. for
20 minutes. The precipitate is filtered off and washed with
ethanol. 882 mg of a beige-coloured powder of 2-hydrazino-
4-iodonicotinonitrile are obtained. This intermediate is taken
up in 35 ml of dichloromethane. To the suspension are added
5.8 ml of trifluoroacetic acid containing 10% of anisole. The
orange-yellow solution obtained is stirred at 20° C. for 30
minutes. The reaction mixture is concentrated to dryness
under reduced pressure. The red powder obtained is taken up
in water with 28% aqueous ammonia (in an amount sufficient
to give a basic pH): the suspension turns pale yellow. The
insoluble material is filtered off and dried to give 862 mg of
4-iodo-1H-pyrazolo[3,4-b]|pyrid-3-ylamine.

N-(2-{3-[5-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-y1)
pyrid-2-ylJureido}-4-trifluoromethylphenyl)aceta-
mide

Prepared According to Scheme 1

[0262] To a solution of 70 mg of 4-iodo-1H-pyrazolo|3,4-
blpyrid-3-ylamine in 5.5 mL of dioxane, at 20° C., are added
246 mg of N-(2-{3-[5-(4,4,5,5-tetramethyl-1,3,2-dioxaboro-
lan-2-yl)pyrid-2-yl|ureido}-4-trifluoromethylphenyl)aceta-
mide. To this suspension is added a solution of 64 mg of
sodium bicarbonate in 1 mL of water, followed by addition of
32 mg of tetrakis(triphenylphosphine)palladium. The reac-
tion is refluxed at 85° C. for 3 hours 30 minutes. The pale
yellow solution is cooled and ethyl acetate is then added. The
mixture is washed with water. An insoluble material is iso-
lated by filtration and the filtrate is then washed with brine.
The organic phase is dried over magnesium sulfate and con-
centrated to dryness under reduced pressure. The yellow resi-
due thus obtained and the preceding insoluble material are
purified on a prepacked Biotage KP-Sil column of 60 A SiO,
32-63 um (eluent: 9/1 then 8/2 then 7/3 dichloromethane/
solution A; solution A=38/17/2 dichloromethane/methanol/
aqueous ammonia). 52 mg of a yellow powder of N-(2-{3-
[5-(3-amino-1H-pyrazolo[3,4-b|pyrid-4-yl)pyrid-2-y]]
ureido } -4-trifluoromethylphenyl)acetamide are obtained, the
characteristics of which are as follows:

[0263] MS-ES™: 471 (+)=(M+H) (+)
[0264] MS-ES7469 (-)=(M-H) (-)
[0265] 'H NMR spectrum (300 MHz, (CD,),SO-d6, & in

ppm): 2.16 (s, 3H); 4.70 (s, 2H); 6.97 (d, I=5.0 Hz, 1H); 7.40
(d, J=9.0 Hz, 1H); from 7.47 to 7.54 (m, 2H); 8.04 (d, J=9.0
Hz, 1H); 8.41 (d, J=5.0 Hz, 1H); 8.48 t0 8.54 (m, 2H); 9.86 (s,
1H); 10.15 (broad m, 1H); 10.85 (broad m, 1H); 12.35 (s, 1H).
[0266] IR spectrum (KBr): 3440; 3213; 3043; 2925; 1706;
1609; 1515; 1432; 1332; 1249; 1164; 1108; 1080 and 822
cm™!
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EXAMPLE 14

1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phe-
nyl]-3-(2-ethoxy-5-triffuoromethylphenyl )urea

[0267]
F
F
F
H,N N
o TN wx
0 N% —
/ H
N N
i \_ 7/

[0268] 2-Ethoxy-5-trifluoromethylphenylamine was pre-
pared according to: European Journal of Pharmaceutical Sci-
ences 22 (2004) pp. 153-164

1-(2-Ethoxy-5-trifluoromethylphenyl)-3-[4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl|urea

[0269] 2-Ethoxy-5-trifluoromethylphenylamine is reacted
with 2-(4-isocyanatophenyl)-4,4,5,5-tetramethyl-1,3,2-diox-
aborolane according to the preparation of 1-(2-methoxy-4-
trifluoromethylphenyl)-3-[4-(4,4,5,5-tetramethyl-1,3,2-di-
oxaborolan-2-yl)phenylJurea described in Example 5. After
purification, a beige-coloured powder of 1-(2-ethoxy-5-trif-
luoromethylphenyl)-3-[4-(4,4,5,5-tetramethyl-1,3,2-diox-
aborolan-2-yl)phenyl]urea is obtained, the characteristics of
which are as follows:

[0270] MS-ES*: 451 (+)=(M+H) (+)

[0271] MS-ES7449 (-)=(M-H) (-)

[0272] 'H NMR spectrum (300 MHz, (CD,),SO-d6, § in
ppm): 1.28 (s, 12H); 1.45 (t, J=7.0 Hz, 3H); 4.25 (q, J=7.0 Hz,
2H); 7.18 (d, J=8.5 Hz, 1H); 7.30 (dd, J=2.5 and 8.5 Hz, 1H);
7.50 (d, J=8.5 Hz, 2H); 7.61 (d, J=8.5 Hz, 2H); 8.37 (s, 1H);
8.55 (d, J=2.5 Hz, 1H); 9.66 (s, 1H).

[0273] 1-[4-(3-Amino-1H-pyrazolo[3,4-b|pyrid-4-yl)phe-
nyl]-3-(2-ethoxy-5-trifluoromethylphenyl)urea

[0274] 1-(2-Ethoxy-5-trifluoromethylphenyl)-3-[4-(4,4,5,
S-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl|urea is
coupled, by Suzuki reaction, with 4-iodo-1H-pyrazolo|[3,4-
blpyrid-3-ylamine according to the preparation of Example 6.
A yellow powder of 1-[4-(3-amino-1H-pyrazolo[3,4-b|py-
rid-4-yl)phenyl]-3-(2-ethoxy-5-trifluoromethylphenyl)urea
is obtained, the characteristics of which are as follows:
[0275] MS-ES*: 457 (+)=(M+H) (+)

[0276] IR spectrum (KBr): 3369; 1672; 1601; 1542; 1445;
1315; 1271; 1210; 1134; 1043 and 822 cm™"

[0277] 'H NMR spectrum (400 MHz, (CD,),SO-d6, 8 in
ppm): 1.47 (t, J=7.0 Hz, 3H); 4.27 (q, J=7.0 Hz, 2H); 4.59
(broad s, 2H); 6.91 (d, J=5.0 Hz, 1H); 7.21 (d, J=8.5 Hz, 1H);
7.31 (broad d, J=8.5 Hz, 1H); 7.55 (d, J=8.5 Hz, 2H); 7.68 (d,
J=8.5 Hz, 2H); 8.36 (d, J=5.0 Hz, 1H); 8.44 (s, 1H); 8.58
(broad s, 1H); 9.78 (s, 1H); 12.25 (s, 1H).
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EXAMPLE 15
1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phe-
nyl]-3-(2-fluoro-5-methylphenyl)urea
[0278]

H,N N
7 “nn
NH

F )\
O N N
H

\ 7/

1-(2-Fluoro-5-methylphenyl)-3-[4-(4,4,5,5-tetram-
ethyl-1,3,2-dioxaborolan-2-yl)phenylJurea

[0279] To a solution of 1.45 g of 4-(4,4,5,5-tetramethyl[1.
3.2]dioxaborolan-2-yl)phenylamine, 1.86 ml. of triethy-
lamine and 162 mg of 4-dimethlaminopyridine in 150 mL of
tetrahydrofuran at 20° C. is added 1 g of 1-fluoro-2-isocy-
anato-4-methylbenzene. The reaction is stirred for 3 hours 30
minutes at 60° C., and then concentrated to dryness under
reduced pressure. The residue is taken up in a mixture of
water and dichloromethane. The organic phase is washed
with 1N HCl solution and then dried over magnesium sulfate
and concentrated to dryness under reduced pressure. 2.13 g of
a white powder of 1-(2-fluoro-5-methylphenyl)-3-[4-(4,4,5,
S-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl|urea are
obtained, the characteristics of which are as follows:

[0280] MS-EL 370 (+)=(M) (+); 125 (+)=(C HgNF) (+)
base peak

[0281] 'H NMR spectrum (400 MHz, (CD;),80-d6, 8 in
ppm): 1.28 (s, 12H); 2.27 (s, 3H); 6.81 (m, 1H); 7.10 (dd,
J=8.5and 11.5Hz, 1H); 7.47 (d, J=8.5 Hz, 2H); 7.60 (d, J=8.5
Hz, 2H); 7.98 (dd, J=2.0 and 8.0 Hz, 1H); 8.51 (d, J=2.5 Hz,
1H); 9.21 (s, 1H).

1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phe-
nyl]-3-(2-fluoro-5-methylphenyl)urea

[0282] 1-(2-Fluoro-5-methylphenyl)-3-[4-(4,4,5,5-tetram-
ethyl-1,3,2-dioxaborolan-2-yl)phenylJurea is coupled, by
Suzuki reaction, with 4-bromo-1H-pyrazolo[4,3-c]pyrid-3-
ylamine according to a protocol similar to that for the prepa-
ration of Example 3. A yellow powder of 1-[4-(3-amino-1H-
pyrazolo[3,4-b|pyrid-4-yl)phenyl]-3-(2-fluoro-5-
methylphenyl)urea is obtained, the characteristics of which
are as follows:

[0283] MS-ES™: 377 (+)=(M+H) (+)

[0284] MS-ES™375 (-)=(M-H) (-)

[0285] 'H NMR spectrum (400 MHz, (CD,),SO-d6, § in
ppm): 2.28 (s, 3H); 4.57 (s, 2H); 6.82 (m, 1H); 6.91 (d, I=5.0
Hz, 1H); 7.11 (dd, J=8.5 and 11.5 Hz, 1H); 7.54 (d, J=8.5 Hz,
2H); 7.65 (d, J=8.5 Hz, 2H); 7.99 (broad d, J=7.5 Hz, 1H);
8.37(d, J=5.0Hz, 1H); 8.56 (broad s, 1H); 9.29 (s, 1H); 12.25
(s, 1H).

[0286] IR spectrum (KBr): 3368; 1709; 1602; 1537; 1314;
1217;1184; 1116 and 817 cm™
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EXAMPLE 16

1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phe-
nyl]-3-(3,4-dimethylphenyl)urea

[0287)]

H,N N
~
o 7 “NH

%N / \ N

H

zm

4-(4-Aminophenyl)-1)-1H-pyrazolo[3,4-b|pyrid-3-
ylamine

Prepared According to Scheme 6

[0288] To asolution of 190 mg of 4-bromo-1H-pyrazolo[4,
3-c]pyrid-3-ylamine and 236 mg ot 4-(4,4,5,5-tetramethyl[ 1.
3.2]dioxaborolan-2-yl)phenylamine in 20 mL of dioxane are
added a solution 0f 215 mg of sodium bicarbonate in 5 mL of
water, and then 103 mg of tetrakis(triphenylphosphine)palla-
dium. The reaction is heated at 85° C. for 3 hours 30 minutes.
The dark yellow solution is cooled to room temperature and
30 mL of ethyl acetate are added, and the mixture is then
washed with water and brine. The organic phase is dried over
magnesium sulfate and evaporated to dryness under reduced
pressure. The solid yellow residue is purified on a prepacked
Biotage KP-Sil column of 60 A SiO, 32-63 um (eluent: 95/5
then 90/10 then 80/20 dichloromethane/solution A; solution
A=38/17/2 dichloromethane/methanol/aqueous ammonia).
93 mg of a yellow powder of 4-(4-aminophenyl)-1H-pyra-
zolo[3,4-b|pyrid-3-ylamine are obtained, the characteristics
of which are as follows:

[0289] MS-EIL: 225 (+)=(M) (+) base peak

[0290] 'H NMR spectrum (300 MHz, (CD,),S0O-d6, 8 in
ppm): 4.57 (broad s, 2H); 5.47 (broad s, 2H); 6.71 (d, I=8.5
Hz, 2H); 6.80 (d, J=5.0 Hz, 1H); 7.28 (d, J=8.5 Hz, 2H); 8.28
(d, J=5.0 Hz, 1H); 12.1 (broad s, 1H)

1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phe-
nyl]-3-(3,4-dimethylphenyl)urea

Prepared According to Scheme 6

[0291] To a solution of 100 mg of 4-(4-aminophenyl)-1H-
pyrazolo[3,4-b|pyrid-3-ylamine, 125 pL. of triethylamine and
10 mg of 4-dimethylaminopyridine in 17 mL of tetrahydro-
furan at 20° C. are added 66 mg of 3,4-dimethylphenyl iso-
cyanate. The reaction is stirred for 6 hours at 80° C., and then
concentrated to dryness under reduced pressure. The residue
is taken up in a mixture of water and ethyl acetate. The organic
phase is dried over magnesium sulfate and then concentrated
to dryness under reduced pressure. The yellow residue is
purified on a prepacked Biotage KP-Sil column of 60 A SiO,
32-63 um (eluent: 95/5 then 90/10 then 80/20 dichlo-
romethane/solution A; solution A=38/17/2 dichloromethane/
methanol/aqueous ammonia). 29 mg of a yellow powder of
1-[4-(3-amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phenyl]-3-(3,
4-dimethylphenyl)urea are obtained, the characteristics of
which are as follows:
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[0292] LC-MS: rt=3.44 min: m/z 373: [M+H]", m/z 371:
[M-H]", nv/z 417: [M-H]"+HCO2H, m/z 224: [M-H] -
C9HI10NO

[0293] MS-IE: m/z 372: [M*], m/z 121: C8HI1ON™ (base
peak).

[0294] 'H NMR spectrum (400 MHz, (CD,),SO-d6, & in
ppm): 2.16 (s, 3H); 2.20 (s, 3H); 4.59 (s, 2H); 6.90 (d, J=5.5
Hz, 1H); 7.04 (d, I=8.5 Hz, 1H); 7.20 (dd, J=2.5 and 8.5 Hz,
1H); 7.26 (d, J=2.5 Hz, 1H);, 7.52 (d, J=8.5 Hz, 2H); 7.65 (d,
J=8.5 Hz, 2H); 8.36 (d, J=5.5 Hz, 1H); 8.68 (s, 1H); 8.97 (s,
1H); 12.25 (s, 1H)

[0295] The products below were prepared according to
Example 16 (Scheme 6):

EXAMPLE 17
1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phe-
nyl]-3-(5-tert-butyl-2-methoxyphenyl)urea
[0296]

N, N
0 N

o\ NA{N / \N

[0297] LC-MSonZQ: rt=3.74 min: m/z431: [M+H]*, m/z
429: [M-H]~

[0298] 'H NMR spectrum (400 MHz, (CD;),80-d6, 8 in
ppm): 1.28 (s, 9H); 3.87 (s, 3H); 4.59 (s, 2H); 6.90 (d, J=5.5
Hz, 1H); 6.92 (d, I=8.5 Hz, 1H); 6.97 (dd, J=2.5 and 8.5 Hz,
1H); 7.53 (d, J=8.5 Hz, 2H); 7.68 (d, J=8.5 Hz, 2H); 8.28 (m,
2H); 8.37 (d, J=5.5Hz, 1H); 9.58 (s, 1H); 12.25 (broad s, 1H)

EXAMPLE 18

1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phe-
nyl]-3-(4-methyl-3-trifluoromethylphenyl)urea

[0299]

H,N N
7 “nn

7\

(0]
—
H

N

H

[0300] LC-MS: rt=8.84 min: m/z 427: [M+H]", m/z 425:
[M-H]

[0301] 'H NMR spectrum (400 MHz, (CD,),SO-d6, & in
ppm): 2.38 (s,3H); 4.58 (broad s, 2H); 6.90 (d, J=5.5Hz, 1H);
7.35(d, J=8.5 Hz, 1H); 7.53 (m, 3H); 7.68 (d, J=8.5 Hz, 2H),
7.96 (d, I=2.5 Hz, 1H); 8.38 (d, J=5.5 Hz, 1H); 9.06 (s, 1H);
9.09 (s, 1H); 12.25 (broad s, 1H).
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EXAMPLE 19 EXAMPLE 22
1-[4-(3-Amino-1H-pyrazolo[3.,4-b]pyrid-4-yl)phe-
nyl]-3-(3-chloro-4-methylphenyl)urea 1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phe-
[0302] nyl]-3-(3-chloro-4-methoxyphenyl)urea
[0311]
Cl
N N 0 cl
0 N
N%
H H,N N,
N / \ N o : 7 “nu
H 4{
— N
! N / \ N
[0303] LC-MS:rt=3.30 min: m/z393: [M+H]" (base peak), H

m/z 391: [M-H]™ nvz 437: [M-H]"+HCO2H, m/z 224:

[M-H]"-C8H7CINO

[0304] 'H NMR spectrum (300 MHz, (CD,),SO-d6, § in 0312] MS-ES 409 (ME*

ppm): 2.28 (s, 3H); 4.58 (broad s, 2H); 6.90 (d, J=5.5 Hz, 1H); [0313] Retention i ( DA)D TIC: 3.24 mi
from 7.18 to 7.29 (m, 2H); 7.53 (d, J=8.5 Hz, 21); 7.66 (d, ~ [0313] Retention time DAD-TIC: 3.24 min
J=8.5 Hz, 2H); 7.72 (broad s, 1H); 8.38 (d, J=5.5 Hz, 1H);

8.92 (s, 1H); 9.02 (s, 1H); 12.25 (broad s, 1H) EXAMPLE 23

EXAMPLE 20 1-[4-(3-Amino-1H lo[3,4-b]pyrid-4-yl)ph
1-[4-(3-Amino-1H-pyrazolo[3,4-b]pyrid-4-yl)phe- “[F-L2-AMINe- 21 -pyrazoiol 5,3-b [pyric-2-yl)phe-

nyl]-3-(3-ethylphenyl)urea nyl]-3-(5-chloro-2-methoxyphenyl)urea
[0305] [0314]
Cl
N N
N

LN

/N

N 0
o 2N
o} N—<
H
— \ . 7\
N H
H

[0315] MS-ES*409 (MH")

0306] MS-ES* 373 (MH* L .
{03 07} Retention tim(e D A]))-TIC: 3.5 min [0316] Retention time DAD-TIC: 3.62 min
EXAMPLE 21 EXAMPLE 24
1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phe-
nyl]-3-1,3-benzodioxol-5-ylurea 1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phe-
[0308] nyl]-3-(2-ethoxyphenyl)urea
[0317]
O/\O
ILN N,
o) NN N NH O TN
< (6] N—<
N H / \
H
¥ & ) : g
[0309] MS-ES*389 (MH™) [0318] MS-ES*389 (MH")

[0310] Retention time DAD-TIC: 2.93 min [0319] Retention time DAD-TIC: 3.44 min
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EXAMPLE 25

1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phe-
nyl]-3-(2-methoxy-5-methylphenyl)urea

[0320]
H,N N
o N a
¢} N%
H
\ . 7 N\
H
[0321] MS-ES*: 389 (MH™)
[0322] Retention time DAD-TIC: 3.4 min

EXAMPLE 26

N-[4-(3-Amino-1H-pyrazolo[3,4-b|pyrid-4-yl)phe-
nyl]-2,3-dichlorobenzenesulfonamide

[0323]

cl cl N
. NN
s//—o
\N / \N
H —

MS-ES 434 (MH")
Retention time DAD-TIC:

[0324]
[0325]

EXAMPLE 27

1-[4-(3-Amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phe-
nyl]-3-(2-fluoro-5-methylphenyl-)urea

[0326]
N N,
o N u
%-{
. 7\
H
F N=
2.,4-dichloronicotinonitrile
[0327] A solution of 5.0 g of commercial 4-methoxy-2-

oxo0-1,2-dihydropyridine-3-carbonitrile in 50 ml of phospho-
rus oxychloride is refluxed for 19 hours. After cooling, the
reaction medium is poured into a mixture of water and ice.
The precipitate formed is filtered off and the filtrate is
extracted twice with a 90/10 ethyl acetate/methanol solution.
The combined organic phases and the precipitate are dried
over magnesium sulfate and then concentrated under reduced
pressure to give 6.76 g of a yellowish powder. The crude

23
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product is purified on a prepacked Biotage KP-Sil column of
60 A Si0, 32-63 uM (5/95 to 10/90 gradient ethyl acetate in
cyclohexane) to give 2.08 g of a white powder of 2,4-dichlo-
ronicotinonitrile.

[0328] MS-IE: 172=[M"] (base peak), 137=[M"*]-Cl
[0329] IR spectrum (KBr): 3072; 2236; 1559; 1539; 1445;
1368; 1220; 1197; 1069; 859; 818; 791 and 416 cm™"
[0330] 'H NMR spectrum (400 MHz, (CD,),SO, 8 in
ppm): 7.92 (d, J=5.5 Hz, 1H); 8.67 (d, J=5.5 Hz, 1H)

[4-(4-Chloro-3-cyanopyrid-2-yl)phenyl|carbamic
acid tert-butyl ester

[0331] To a solution of 519 mg of 2,4-dichloronicotinoni-
trile in 25.5 ml of dioxane are added 782 mg of (4-boc-
aminophenyl)boronic acid, 693 mg of sodium bicarbonate in
8.5 ml of water and 347 mg of tetrakis(triphenylphosphine)
palladium. The suspension is stirred at 100° C. for 2 hours
under argon. After cooling, the reaction mixture is poured into
water and extracted three times with a 90/10 ethyl acetate/
methanol solution. The combined organic phases are dried
over magnesium sulfate and concentrated under reduced
pressure. 1.58 g of crude product are chromatographed on a
prepacked Biotage KP-Sil column of 60 A SiO2 32-63 um
(from 0.5/99.5 to 1/99 gradient of solution A in dichlo-
romethane; solution A=38/17/2 dichloromethane/methanol/
aqueous ammonia). 797 mg of [4-(4-chloro-3-cyanopyrid-2-
yDphenyl|carbamic acid tert-butyl ester are obtained, the
characteristics of which are as follows:

[0332] MS-EI: 329 (+)

[0333] IR spectrum (CCl,): 3343;2981;2230; 1741; 1524,
1501; 1411; 1392; 1368; 1316; 1220; 1155; 1050 and 844
cm™!

[0334] 'H NMR spectrum (400 MHz, (CD,),SO, 8 in
ppm): 1.50 (s, 9H); 7.62 (d, I=9.0 Hz, 2H); from 7.78 to 7.84
(m, 3H); 8.83 (d, J=5.5 Hz, 1H); 9.67 (s, 1H).

2-(4-Aminophenyl)-4-chloronicotinonitrile

[0335] To a solution of 3.40 g of [4-(4-chloro-3-cyanopy-
rid-2-yl)phenyl|carbamic acid tert-butyl ester in 20 ml of
dichloromethane are added 5.5 ml of trifluoroacetic acid. The
solution is stirred at 20° C. for 26 hours. The solution is
concentrated to dryness under reduced pressure. The residue
is taken up in aqueous sodium bicarbonate solution and
extracted three times with dichloromethane. The combined
organic phases are dried over magnesium sulfate and concen-
trated under reduced pressure. The residue is washed with
diethyl ether. 1.678 g of a yellow powder of 2-(4-aminophe-
nyl)-4-chloronicotinonitrile are obtained, the characteristics
of which are as follows:

[0336] MS-ES™: 230 (+)=(M+H) (+)

[0337] IR spectrum (KBr): 3402; 3339; 3230; 2223; 1608;
1555;1538;1520; 1432; 1388; 1180; 1066; 825 and 607 cm™"
[0338] 'H NMR spectrum (400 MHz, (CD,),SO, 8 in
ppm): 5.76 (broad s, 2H); 6.67 (d, J=8.5 Hz, 2H); 7.63 (d,
J=5.5Hz, 1H); 7.68 (d, J=8.5 Hz, 2H); 8.73 (d, J=5.5 Hz, 1H).

1-[4-(4-Chloro-3-cyanopyrid-2-yl)phenyl]-3-(2-
fluoro-5-methylphenyl)urea

Prepared According to Scheme 7

[0339] To a solution of 115 mg of 2-(4-aminophenyl)-4-
chloronicotinonitrile and 70 pL of triethylamine in 5 mL of
tetrahydrofuran at 20° C. are added 65 plL of 2-fluoro-5-
methylphenyl isocyanate. After 3 hours at 20° C., water is
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added and the mixture is extracted with ethyl acetate. The
organic phase is washed with water and then with brine, dried
over magnesium sulfate and then concentrated to dryness
under reduced pressure. The residue is taken up in ethyl ether
and the insoluble material is isolated by filtration to give 118
mg of a white powder of 1-[4-(4-chloro-3-cyanopyrid-2-yl)
phenyl]-3-(2-fluoro-5-methylphenyl)urea, the characteristics
of which are as follows:

[0340] MS-EI: 380 (+)=(M) (+); 125 (+)=(C,H{NF) (+)
base peak

[0341] IR spectrum (KBr): 3379; 2231; 1687; 1598; 1550;
1413; 1315; 1219; 1185; 1116 and 810 cm™"

[0342] 'H NMR spectrum (400 MHz, (CD,),SO-d6, § in
ppm): 2.28 (s, 3H); 6.82 (m, 1H); 7.12 (dd, J=8.5and 11.5 Hz,
1H); 7.64 (d, J=8.5 Hz, 2H); 7.81 (d, J=5.5 Hz, 1H); 7.87 (d,
J=8.5 Hz, 2H); 7.99 (broad d, J=8.0 Hz, 1H); 8.60 (broad s,
1H); 8.84 (d, I=5.5 Hz, 1H); 9.38 (s, 1H).

1-[4-(3-Cyano-4-hydrazinopyrid-2-yl)phenyl]-3-(2-
fluoro-5-methylphenyl)urea

Prepared According to Scheme 7

[0343] To a mixture of 50 mg of 1-[4-(4-chloro-3-cyanopy-
rid-2-yl)phenyl]-3-(2-fluoro-5-methylphenyljurea in 0.5 mL
of'ethanol at 20° C. are added 45 ulL ofhydrazine hydrate. The
white suspension is stirred for 2 hours at 20° C. and then
heated at 80° C. for 4 h. The mixture is allowed to cool to 20°
C. The insoluble material is isolated by filtration and washed
with ethyl ether to give 33 mg of a beige-coloured solid of
1-[4-(3-cyano-4-hydrazinopyrid-2-yl)phenyl]-3-(2-fluoro-
5-methylphenyl)urea, the characteristics of which are as fol-
lows:
[0344] MS-ES™: 377 (+)=(M+H) (+)

[0345] MS-ES 375 (-)=(M-H) (-)

[0346] IR spectrum (KBr): 3379; 2212; 1700; 1599; 1551;
1440; 1314; 1257; 1221; 1187 and 816 cm™"

[0347] 'H NMR spectrum (400 MHz, (CD,),SO-d6, § in
ppm): 2.28 (s, 3H); 4.52 (s, 2H); 6.81 (m, 1H); 7.06 (d, I=6.0
Hz, 1H);7.11 (dd, J=8.5 and 11.5 Hz, 1H); 7.57 (d, J=8.5 Hz,
2H); 7.71 (d, J=8.5 Hz, 2H); 8.00 (broad d, J=8.0 Hz, 1H);
8.24 (broad s, 1H); 8.27 (d, J=6.0 Hz, 1H); 8.57 (broad s, 1H);
9.32 (s, 1H).

[0348] 1-[4-(3-Amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phe-
nyl]-3-(2-fluoro-5-methylphenyl)urea

Prepared According to Scheme 7

[0349] To asolution of 55 mg of 1-[4-(3-cyano-4-hydrazi-
nopyrid-2-yl)phenyl]-3-(2-fluoro-5-methylphenyl)urea  in
2.2 mL of dichloromethane at 20° C. is added 0.25 mL of
trifluoroacetic acid containing 10% of anisole. After 40 min-
utes, the solution is evaporated to dryness under reduced
pressure. The residue is taken up in water and the medium is
made basic. The precipitate formed is isolated by filtration.
This beige-coloured solid is chromatographed on an AIT
cartridge of 2 g of silica 15-40 pum after deposition of solid
(eluting with a gradient of from 100% CH,Cl, to 60%
CH,C1,/40% (CH,C1, 38/MeOH 17/NH,OH 3). 26 mg of a
beige-coloured solid of 1-[4-(3-amino-1H-pyrazolo[4,3-c]
pyrid-4-yl)phenyl]-3-(2-fluoro-5-methylphenyl)urea are
obtained, the characteristics of which are as follows:

[0350] m.p.: 195°C.

[0351] MS-ES*: 377 (+)=(M+H) (+)

[0352] IR spectrum (KBr): 3351; 1696; 1605; 1544; 1313;
1257;1221; 1181; 1045 and 808 cm™
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[0353] 'H NMR spectrum (300 MHz, (CD,),SO-d6, & in
ppm): 2.28 (s,3H); 4.73 (s, 2H); 6.82 (m, 1H); 7.12 (dd, J=8.5
and 11.5 Hz, 1H); 7.19 (d, J=6.0 Hz, 1H); from 7.59 to 7.67
(m, 4H); 8.01 (dd, J=2.5 and 8.0 Hz, 1H); 8.21 (d, J=6.0 Hz,
1H); 8.55 (d, J=2.5 Hz, 1H); 9.26 (s, 1H); 12.1 (broad s, 1H).
[0354] The products below were prepared according to a
protocol similar to that of Example 27 (Scheme 7).

EXAMPLE 28

1-[4-(3-amino-1H-pyrazolo[4,3-c|pyrid-4-y])phe-
nyl]-3-(2,4-dimethoxyphenyl)urea

[0355]
ILN N
o N a
H%
N
. 7\
H
O\ N=—
—0
[0356] 1-[4-(4-Chloro-3-cyanopyrid-2-yl)phenyl]-3-(2,4-

dimethoxyphenyl)urea

Prepared According to Scheme 7

[0357] 2-(4-Aminophenyl)-4-chloronicotinonitrile is
reacted with 2,4-dimethoxyphenyl isocyanate under condi-
tions similar to those described in Example 27. 1-[4-(4-
Chloro-3-cyanopyrid-2-yl)phenyl]-3-(2,4-dimethoxyphe-
nyl)urea is obtained in the form of a white solid, the
characteristics of which are as follows:

[0358] MS-ES™: 409 (+)=(M+H) (+)

[0359] 'H NMR spectrum (400 MHz, (CD,),SO-d6, § in
ppm): 3.74 (s, 3H); 3.88 (s, 3H); 6.50 (dd, J=2.5 and 9.0 Hz,
1H); 6.63 (d, J=2.5 Hz, 1H); 7.62 (d, J=8.5 Hz, 2H); 7.80 (d,
J=5.5Hz, 1H);7.85 (d, J=8.5 Hz, 2H); 7.94 (d, J=9.0 Hz, 1 H),
8.12 (s, 1H); 8.84 (d, J=5.5 Hz, 1H); 9.49 (s, 1H).

1-[4-(3-Amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phe-
nyl]-3-(2,4-dimethoxyphenyl)urea

Prepared According to Scheme 7

[0360] 1-[4-(4-Chloro-3-cyanopyrid-2-yl)phenyl]-3-(2,4-
dimethoxyphenyl)urea is treated with hydrazine hydrate and
then with trifluoroacetic acid under conditions similar to
those described in Example 27. 1-[4-(3-Amino-1H-pyrazolo
[4,3-c]pyrid-4-yl)phenyl]-3-(2,4-dimethoxyphenyl)urea is
obtained in the form of a beige-coloured solid, the character-
istics of which are as follows:

[0361] MS-ES*: 405 (+)=(M+H) (+)

[0362] IR spectrum (KBr): 1603; 1526; 1452; 1210; 1180;
1157; 1035 and 824 cm™"

[0363] 'H NMR spectrum (300 MHz, (CD;),80-d6, 8 in
ppm): 3.74 (s, 3H); 3.87 (s, 3H); 4.74 (broad s, 2H); 6.50 (dd,
J=2.5and 9.0 Hz, 1H); 6.63 (d, J=2.5 Hz, 1H); 7.18 (d, ]=6.0
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Hz, 1H); 7.61 (broad s, 4H); 7.95 (d, J=9.0 Hz, 1H); 8.09 (s,
1H); 8.20 (d, J=6.0 Hz, 1H); 9.39 (broad s, 1H); 12.1 (broad
m, 1H)

EXAMPLE 29

1-[4-(3-Amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phe-
nyl]-3-(5-tert-butyl-2-methoxyphenyl)urea

JK33913-110-1

[0364]
N N
o N wm
(6] N‘{
H
\ . 7\
H
N—

[0365] The product is a yellow solid, the characteristics of

which are as follows:

[0366] LC-MS: 431 (+)=(M+H) (+)

[0367] m.p.=181° C. (Kofler)

[0368] IR spectrum (KBr): 3333; 2958; 1678; 1604; 1525;
1487; 1421, 1315; 1249; 1216; 1177; 1143; 1042; 842 and
807 cm™

[0369] 'H NMR spectrum (300 MHz, (CD,),SO-d6, § in
ppm): 1.27 (s, 9H); 3.87 (s, 3H); 4.73 (broad s, 2H); 6.92 (d,
J=8.5Hz, 1H); 6.97 (dd, J=2.0and 8.5 Hz, 1H); 7.19 (d, J=6.0
Hz, 1H); 7.63 (s, 4H); 8.21 (d, J=6.0 Hz, 1H); 8.25 (s, 1H);
8.29 (d, J=2.5 Hz, 1H); 9.51 (s, 1H); 12.1 (broad s, 1H).

EXAMPLE 30

1-[4-(3-Amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phe-
nyl]-3-(3,4-dimethylphenyl)urea

[0370]
N N.
o TN u
4
H
. 7\
H
N—
[0371] The product is a yellow solid, the characteristics of

which are as follows:

[0372] MS-ES*:

[0373] IR spectrum (KBr): 3413; 1679; 1621; 1549; 1210;
1136; 842; 803 and 724 cm™" contains trifluoroacetic acid
[0374] 'H NMR spectrum (400 MHz, (CD,),SO-d6, § in
ppm): 2.16 (s, 3H); 2.20 (s, 3H); 4.74 (broad s, 2H); 7.04 (d,
J=8.0Hz, 1H); 7.18 (d, J=6.0 Hz, 1H); 7.20 (partially masked
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d,J=2.5and 8.5 Hz, 1H); 7.26 (d, 1=2.5 Hz, 1H); 7.62 (s, 4H);
8.21 (d, J=6.0 Hz, 1H); 8.60 (s, 1H); 8.87 (s, 1H); 12.15 (s,
1H)

EXAMPLE 31

1-[4-(3-Amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phe-
nyl]-3-(4-methyl-3-trifluoromethylphenyl)urea

[0375]
F F
F
N N,
o N u
-y
H
. 7\
H
N=—
[0376] The product is a yellow solid, the characteristics of

which are as follows:

[0377] MS-ES*:

[0378] IR spectrum (KBr): 3393; 3319; 3226; 3112; 1678;
1621;1552;1529;1505;1319; 1206; 1186; 1134, 1054, 839,
802 and 723 cm™! contains trifluoroacetic acid

[0379] 'H NMR spectrum (400 MHz, (CD,),SO-d6, § in
ppm): 2.38 (q, J=2.0 Hz, 3H); 4.74 (broad s, 2H); 7.19 (d,
J=6.0Hz, 1H); 7.35 (d, ]=8.5 Hz, 1H); 7.53 (dd, J=2.5 and 8.5
Hz, 1H); 7.64 (s, 4H); 7.96 (d, J=2.5 Hz, 1H); 8.21 (d, J=6.0
Hz, 1H); 8.96 (s, 1H); 9.00 (s, 1H); 12.15 (s, 1H)

EXAMPLE 32

1-[4-(3-Amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phe-
nyl]-3-(2,5-difluorophenyljurea

[0380]

0 e /N\NH
F N—{
N 7\
H
N—

[0381] The product is a yellow solid, the characteristics of
which are as follows:

[0382] LC-MS: 381 (+)=(M+H) (+)

[0383] m.p.=187° C. (Kéfler)

[0384] IR spectrum (KBr): 3372; 1718; 1606; 1534; 1442;
1313; 1208; 1179; 862; 796 and 727 cm™

[0385] 'H NMR spectrum (300 MHz, (CD;),80-d6, 8 in
ppm): 4.74 (broad s, 2H); 6.84 (m, 1H); 7.20 (d, J=6.0 Hz,
1H);7.31 (ddd, J=5.5-9.0and 11.0 Hz, 1H); from 7.61 to 7.68
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(m, 4H); 8.07 (ddd, J=3.0-6.5 and 11.0 Hz, 1H); 8.21 (d,J=6.0
Hz, 1H); 8.87 (broad s, 1H); 9.36 (s, 1H); 12.15 (broad s, 1H).

EXAMPLE 33

1-[4-(3-Amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phe-
nyl]-3-(3-chloro-4-methylphenyl)urea

[0386]
Cl
ILN N,
o TN x
4
H
. 7\
H
N
[0387] The product is a pale yellow solid, the characteris-

tics of which are as follows:

[0388] MS-ES*:

[0389] IR spectrum (KBr): 3406; 3323;3110; 1675; 1621;
1592;1528; 1498; 1210; 1185; 1139; 839; 803 and 724 cm™!
contains trifluoroacetic acid

[0390] 'H NMR spectrum (400 MHz, (CD,),SO-d6, § in
ppm): 2.27 (s,3H); 4.74 (broad s, 2H); 7.19 (d, J=5.5 Hz, 1H);
7.21(dd, J=2.0 and 8.5 Hz, 1H); 7.25 (d, J=2.0 Hz, 1H); 7.63
(s, 4H); 7.72 (d, J=2.5 Hz, 1H); 8.21 (d, J=5.5 Hz, 1H); 8.88
(s, 1H); 8.96 (s, 1H); 12.15 (s, 1H).

EXAMPLE 34

1-[4-(3-Amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phe-
nyl]-3-(5-fluoro-2-methylphenyl)urea

[0391]
F
ILN N,
o TN wx
4
H
. 7\
H
N
[0392] The product is a yellow solid, the characteristics of

which are as follows:

[0393] LC-MS: 377 (+)=(M+H) (+)

[0394] m.p.=>265° C. (Kofler)

[0395] IR spectrum (KBr): 3287; 1639; 1604; 1539; 1452;
1312; 1217; 1156; 1109; 1046; 846 and 809 cm™*

[0396] 'H NMR spectrum (300 MHz, (CD,),SO-d6, § in
ppm): 2.24 (s, 3H); 4.74 (broad s, 2H); 6.76 (dt, J=3.0 and 8.5
Hz, 1H); 7.19 (d, J=6.0 Hz, 1H); 7.20 (partially masked m,
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1H); 7.64 (s, 4H); 7.86 (dd, J=3.0 and 12.0 Hz, 1H); 8.15
(broad s, 1H); 8.21 (d, J=6.0 Hz, 1H); 9.40 (broad s, 1H);
12.15 (broad s, 1H).

EXAMPLE 35

N-[4-(3-Amino-1H-pyrazolo[4,3-c]pyrid-4-yl)phe-
nyl]-2,3-dichlorobenzene-sulfonamide

[0397]
Cl Cl N
. H,N -
S//_O
\ /' \
H
N—
[0398] MS-ES*: 434 (MH+)

EXAMPLE 36

1-[4-(3-Amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phe-
nyl]-3-(5-chloro-2.4-dimethoxyphenyl)urea

[0399]
o/ Cl
H,N N
o N na
o] N%
H
\ N 7\
H
N—
[0400] MS-ES*: 439 (MH+)
EXAMPLE 37

1-[4-(3-Amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phe-
nyl]-3-(3-trifluoromethylsulfanylphenyl))urea

[0401]
F
F
—¢
S
H,N N
o N wx
v
H
. 7\
H
N=—
[0402] MS-ES*: 445 (MH+)
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EXAMPLE 38

1-[4-(3-Amino-1H-pyrazolo|3,4-c|pyrid-4-yl)phe-
nyl]-3-(2-methoxy-5-trifluoromethylphenyljurea

[0403]

F
F
F
H,N N,
o Z “nn
g g%
. 7\
H
=N

3-Chloro-5-(4-nitrophenyl)isonicotinonitrile

Prepared According to Scheme 8

[0404] To a solution of 1.73 g of commercial 3,5-dichlor-
oisonicotinonitrile in 120 ml of dioxane are added 2.74 g of
4.4,5,5-tetramethyl-2-(4-nitrophenyl)-1,3,2-dioxaborolane,
2.31 g of sodium bicarbonate in 70 ml of water and 1.16 g of
tetrakis(triphenylphosphine)palladium (0). The suspension is
heated at 100° C. for 1 hour 30 minutes. After cooling, the
reaction mixture is poured into 40 ml of water and extracted
with three times 100 ml of ethyl acetate. The combined
organic phases are washed with 50 ml of water, SO ml of brine,
dried over magnesium sulfate and concentrated to dryness
under reduced pressure. The residual brown gum is purified
by chromatography on a prepacked Merck cartridge of 70 g of
silica 15-40 pm, eluting with dichloromethane. 1.58 g of a
yellow solid of 3-chloro-5-(4-nitrophenyl)isonicotinonitrile
are obtained, the characteristics of which are as follows:
[0405] MS-EL 259 (+)

[0406] 'H NMR spectrum (400 MHz, (CD,),SO, & in
ppm): 8.02 (d, J=9.0 Hz, 2H); 8.43 (d, J=9.0 Hz, 2H); 8.91 (s,
1H); 9.09 (s, 1H)

N,N'-Di-Boc derivative of
3-hydrazino-5-(4-nitrophenyl)isonicotinonitrile

Prepared According to Scheme 8

[0407] To a solution of 4.43 g of di-tert-butyl hydrazinodi-
formate in 19 ml of dimethylformamide are added 2.62 g of
potassium carbonate and 990 mg of 3-chloro-5-(4-nitrophe-
nyl)isonicotinonitrile. The suspension is heated at 75° C. for
6 hours and then stirred for 18 hours at 20° C. The reaction
mixture is extracted with 3 times 80 ml of ethyl acetate. The
organic phases are washed with twice 50 ml of water and then
with 50 ml of brine. The combined organic phases are dried
over magnesium sulfate and concentrated under reduced
pressure. The brown residue is purified by chromatography
on a prepacked Merck cartridge of 25 g of silica 15-40 um
(elution gradient: 9/1 to 7/3 cyclohexane/ethyl acetate). 2.38
g of a yellow solid of the N,N'-di-Boc derivative of 3-hy-
drazino-5-(4-nitrophenyl)isonicotinonitrile are obtained,
which are isolated in impure form and used without further
purification.

[0408] LC-MS: 456 (+)=(M+H) (+) 454 (-)=(M-H) (-)

N,N'-Di-Boc derivative of
3-(4-aminophenyl)-5-hydrazinoisonicotinonitrile

Prepared According to Scheme 8
[0409] To asolution of 1.74 g of the N,N'-di-Boc derivative
ot 3-hydrazino-5-(4-nitrophenyl)isonicotinonitrile in 8 ml of
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ethanol are added 3 ml of cyclohexene and 200 mg of palla-
dium hydroxide. The suspension is refluxed for 2 hours 15
minutes with stirring, filtered while hot through Celite and
concentrated to dryness under reduced pressure. The beige-
coloured residue is purified by chromatography on a Merck
cartridge of 70 g of'silica 15-40 pum, eluting with an 8/2 ethyl
acetate/dichloromethane solution. 309 mg of a yellow solid of
the N,N'-di-Boc derivative of 3-(4-aminophenyl)-5-hydrazi-
noisonicotinonitrile are obtained, the characteristics of which
are as follows:

[0410] LC-MS: 426 (+)=(M+H) (+)

[0411] 'H NMR spectrum (400 MHz, (CD,),SO, 8 in
ppm): 1.45 (broad s, 18H); 5.61 (s. 2H); 6.71 (d, J=9.0 Hz,
2H); 7.31 (d, J=9.0 Hz, 2H); 8.55 (broad s, 1H); 8.64 (s, 1H);
10.05 (broad m, 1H)

N,N' di-Boc derivative of 1-[4-(4-cyano-5-hydrazi-
nopyrid-3-yl)phenyl]-3-(2-methoxy-5-trifluorometh-
ylphenylJurea

Prepared According to Scheme 8

[0412] To a solution of 41 mg of triphosgene in 4 ml of
tetrahydrofuran are added, at 0° C. under argon, 78 mg of
2-methoxy-5-trifluoromethyl aniline in 2 ml of tetrahydrofu-
ran and 110 pl oftriethylamine. The suspension is stirred at 0°
C. for 10 minutes and then at 20° C. for 1 hour 15 minutes. A
solution of 174 mg of the N,N'-di-Boc derivative of 3-(4-
aminophenyl)-5-hydrazinoisonicotinonitrile in 2 ml of tet-
rahydrofuran is then added. The reaction mixture is refluxed
for 8 hours and then concentrated to dryness under reduced
pressure. The residue is purified by chromatography on an
Analogix cartridge of 12 g of silica 50 um (1/9 to 5/5 elution
gradient of ethyl acetate in cyclohexane). 195 mg of a yellow
solid of the N,N'-di-Boc derivative of 1-[4-(4-cyano-5-hy-
drazinopyrid-3-yl)phenyl]-3-(2-methoxy-5-trifluorometh-
ylphenylJurea are obtained, the characteristics of which are as
follows:

[0413] LC-MS: 643 (+)=(M+H) (+)

[0414] 'H NMR spectrum (400 MHz, (CD;),SO, § in
ppm): From 1.4 to 1.55 (broad s, 18H); 3.99 (s, 3H); 7.22 (d,
J=8.5Hz, 1H); 7.34 (dd,J=2.0 and 8.5 Hz, 1H); 7.58 (d, J=9.0
Hz, 2H); 7.69 (d, J=9.0 Hz, 2H); 8.57 (d, J=2.0 Hz, 1H); 8.65
(s, 1H); 8.69 (broad s, 1H); 8.72 (s, 1H); 9.78 (s, 1H); 10.08
(broad m, 1H)

1-[4-(3-Amino-1H-pyrazolo|3,4-c|pyrid-4-yl)phe-
nyl]-3-(2-methoxy-5-trifluoromethylphenyljurea

Prepared According to Scheme 8

[0415] A solution of 282 mg of the N,N'-di-Boc derivative
of 1-[4-(4-cyano-5-hydrazinopyrid-3-yl)phenyl]-3-(2-meth-
oxy-5-triffuoromethylphenyl]urea and 600 pl of trifluoroace-
tic acid containing 10% of anisole in 8 ml of dichloromethane
is refluxed for 2 hours 30 minutes. After cooling, the reaction
mixture is poured into saturated sodium bicarbonate solution
and extracted with 40 ml of ethyl acetate. The organic phase
is dried over magnesium sulfate and concentrated to dryness
under reduced pressure. The yellow residue is slurried in ethyl
ether. After filtering off and drying the insoluble material
under vacuum, 103 mg of a yellow solid of 1-[4-(3-amino-
1H-pyrazolo[3,4-c|pyrid-4-yl)phenyl]-3-(2-methoxy-5-trit-
luoromethylphenylurea are obtained, the characteristics of
which are as follows:

[0416] LC-MS: rt=2.83 min: 443 =[M+H]*; 441 =[M-H];
487=[M-H] +HCO,H
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[0417] MS-EL 176 (base peak)=C H F,0"; 442=[M"]
[0418] IR spectrum (KBr): 3342; 1696; 1609; 1538; 1491;
1447;1314;1270;1215;1177; 1135;1024; 837 and 622 cm™
[0419] 'H NMR spectrum (400 MHz, (CD,),SO, & in
ppm): 3.99 (s, 3H); 4.61 (s, 2H); 7.22 (d, J=8.5 Hz, 1H); 7.33
(broad d, J=8.5 Hz, 1H); 7.50 (d, J=8.5 Hz, 2H); 7.64 (d, J=8.5
Hz, 2H); 7.93 (s, 1H); 8.58 (broad s, 2H); 8.74 (s, 1H); 9.61 (s,
1H); 12.25 (s, 1H)

[0420] m.p.=210° C. (Kofler)

EXAMPLE 39

N-[4-(3-Amino-1H-pyrazolo[3,4-c]pyrid-4-yl)phe-
nyl]-2,3-dichlorobenzenesulfonamide

Prepared According to Schemes 6 and 8
[0421]

al Cl N
. LN AN
s//—o
N /\
i1
=N

[0422] MS-ES*=434 (MH+)

EXAMPLE 40

3-{3-[4-(3-Amino-1H-pyrazolo[3,4-b]pyrid-4-y1)
phenyl]ureido}-4-methoxy-benzoic acid

[0423]
N N.
o : N
H% —
N
HO N N
. Y
d \
[0424] To a solution of 100 mg of 1-[4-(3-amino-1H-pyra-

zolo[3,4-b|pyrid-4-yl)phenyl]-3-(2-methoxy-5-trifluorom-
ethylphenyl)urea, described in Example 5, in 5 mL of dichlo-
romethane at -40° C. are added dropwise 1.6 mL of 1M boron
tribromide solution and the temperature is allowed to return to
20° C. The mixture is concentrated to dryness under a stream
of argon overnight. The residue is purified on a prepacked
Biotage KP-Sil column of 60 A SiO, 32-63 um (eluent: 95/5
then 90/10 then 80/20 then 70/30 dichloromethane/solution
A; solution A=38/17/2 dichloromethane/methanol/aqueous
ammonia). 41 mg of a yellow powder of 3-{3-[4-(3-amino-
1H-pyrazolo[3,4-b]pyrid-4-yl)phenyl|ureido } -4-methoxy-
benzoic acid are obtained, the characteristics of which are as
follows:
[0425] LC-MS on Quattro Premier: rt=5.04 min

[0426] nVz419: [M+H]*

[0427] IR spectrum (KBr): 3354; 1697; 1597; 1542; 1431;
1319; 1279; 1205; 1122; 821 and 767 cm™

[0428] 'H NMR spectrum (400 MHz, (CD;),SO, § in
ppm): 3.80 (s, 3H); 4.59 (s, 2H); 6.90 (d, J=5.5 Hz, 1H); 6.92
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(d, J=8.5 Hz, 1H); 7.51 (dd, J=2.5 and 8.5 Hz, 1H); 7.54 (d,
J=8.5Hz, 2H);7.67 (d, J=8.5 Hz, 2H); 8.38 (d, J=5.5 Hz, 1H);
8.40 (s, 1H); 8.79 (d, J=2.5 Hz, 1H); 9.60 (s, 1H); 10.6 (very
broad m, 1H); 12.25 (broad s, 1H).

EXAMPLE 41
1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phe-
nyl]-3-(2-hydroxy-5-trifluoromethylphenyl)urea
[0429]

N N,
F o) ’ z \NH
F H%
N —
F N N
OH
[0430] To a solution of 1-[4-(3-amino-1H-pyrazolo[3,4-b]
pyrid-4-yl)phenyl]-3-(2-methoxy-5-trifluoromethylphenyl)
urea, described in Example 5, in 6 mL of dichloromethane at
-40° C. are added dropwise 1.6 mL of 1M boron tribromide
solution, and the temperature is allowed to return to 20° C.
After 30 minutes, the reaction is cooled on an ice bath and
water is then added. After stirring for 15 minutes, the mixture
is filtered off and the insoluble orange material is washed with
water and with dichloromethane. The solid is purified on a
prepacked Biotage KP-Sil column of 60 A Si0, 32-63 um
(eluent: 95/5 then 90/10 then 80/20 then 70/30 dichlo-
romethane/solution A; solution A=38/17/2 dichloromethane/
methanol/aqueous ammonia). 29 mg of a yellow powder of
1-[4-(3-Amino-1H-pyrazolo[3,4-b]pyrid-4-yl)phenyl]-3-(2-
hydroxy-5-trifluoromethylphenyl)urea are obtained, the
characteristics of which are as follows:
[0431] LC-MS on ZQ: rt=3.22 nm
[0432] m/z 429 [M+H]* (base peak)
[0433] 'H NMR spectrum (300 MHz, (CD,),SO-d6, & in
ppm): 4.59 (s, 2H); 6.90 (d, J=5.5 Hz, 1H); 7.00 (d, J=8.5 Hz,
1H); 7.18 (dd, J=2.5 and 8.5 Hz, 1H); 7.54 (d, J=8.5 Hz, 2H);
7.66 (d, J=8.5 Hz, 2H); 8.37 (d, J=5.5 Hz, 1H); 8.51 (m, 2H);
9.64 (s, 1H); 10.7 (very broad m, 1H); 12.25 (broad s, 1H).

Determination of the Activity of the Compounds—FExperi-
mental Protocols

1. FAK

[0434] The inhibitory activity of the compounds on FAK is
determined by measuring the inhibition of autophosphoryla-
tion of the enzyme using a time-resolved fluorescence test
(HTRF).

[0435] The whole ¢cDNA of human FAK, the N-terminal
end of which has been labelled with histidine, was cloned in
a pFastBac HTc baculovirus expression vector. The protein
was expressed and purified to about 70% homogeneity.
[0436] The kinase activity is determined by incubating the
enzyme (6.6 pg/ml) with different concentrations of test
compound in a 50 mM Hepes pH=7.2, 10 mM MgCl,, 100 um
Na,VO,, 15 uM ATP bufter for 1 hour at 37° C. The enzy-
matic reaction is stopped by adding Hepes pH=7.0 buffer
containing 0.4 mM KF, 133 mM EDTA, 0.1% BSA and the
labelling is performed, for 1 to 2 hours at room temperature,
by adding to this buffer an anti-Histidine antibody labelled
with X[.665 and a tyrosine phosphospecific monoclonal anti-
body conjugated to europium cryptate (Eu-K). the charac-
teristics of the two fluorophores are available in G. Mathis et
al., Anticancer Research, 1997, 17, pages 3011-3014. The
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energy transfer from the excited europium cryptate to the
acceptor XL.665 is proportional to the degree of autophos-
phorylation of FAK. The long-lasting signal specific for
XL-665 is measured in a Packard Discovery plate counter. All
the tests are performed in duplicate and the average of the two
tests is calculated. The inhibition of the autophosphorylation
activity of FAK with compounds of the invention is expressed
as a percentage of inhibition relative to a control whose activ-
ity is measured in the absence of test compound. To calculate
the percentage inhibition, the ratio [signal at 665 nm/signal at
620 nm] is considered.

2. KDR

[0437] The inhibitory effect of the compounds is deter-
mined in an in vitro test of phosphorylation of substrate with
the enzyme KDR via a scintillation technique (96-well plate,
NEN).

[0438] The cytoplasmic domain of the human KDR
enzyme was cloned in the form of a GST fusion protein in the
pFastBac baculovirus expression vector. The protein was
expressed in the SF21 cells and purified to about 60% homo-
geneity.

[0439] The KDR kinase activity is measured in a 20 mM
MOPS, 10 mM MgC12, 10 mM MnCl,, 1 mM DTT, 2.5 mM
EGTA, 10 mM b-glycerophosphate, pH=7.2 buffer, in the
presence of 10 mM MgCl,, 100 um Na,VO,, 1 mM NaF. 10
ul of the compound are added to 70 pl. of kinase buffer
containing 100 ng of KDR enzyme at 4° C. The reaction is
initiated by adding 20 ul. of solution containing 2 pg of
substrate (SH2-SH3 fragment of PLCy expressed in the form
ofa GST fusion protein), 2 pCi of y >*P[ATP] and 2 um of cold
ATP. After incubation for one hour at 37° C., the reaction is
stopped by adding 1 volume (100 pl) of 200 mM EDTA. The
incubation buffer is removed, and the wells are washed three
times with 300 pl. of PBS. The radioactivity in each well is
measured using a Top Count NXT radioactivity counter
(Packard).

[0440] The background is determined by measuring the
radioactivity in four different wells containing radioactive
ATP and the substrate alone.
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[0441] A total activity control is measured in four different
wells containing all the reagents (y**P-[ATP], KDR and sub-
strate PLCy), but in the absence of compound.

[0442] The inhibition of the KDR activity with the com-
pound of the invention is expressed as a percentage of inhi-
bition of the control activity determined in the absence of
compound.

[0443] Compound SUS5614 (Calbiochem) (1
included in each plate as an inhibition control.

um) is

3. Tie2

[0444] The coding sequence of human Tie2 corresponding
to the amino acids of the intracellular domain 776-1124 was
generated by PCR using the cDNA isolated from human
placenta as a model. This sequence was introduced into a
pFastBacGT baculovirus expression vector in the form of a
GST fusion protein.

[0445] The inhibitory effect of the molecules is determined
in a test of phosphorylation of PL.C with Tie2 in the presence
of GST-Tie2 purified to about 80% homogeneity. The sub-
strate is composed of the SH2-SH3 fragments of PLC
expressed in the form of'a GST fusion protein.

[0446] The kinase activity of Tie2 is measured in a MOPS
20 mM pH 7.2 buffer, containing 10 mM MgCl,, 10 mM
MnCl,, 1 mM DTT, 10 mM of glycerophosphate. In a 96-well
FlashPlate plate maintained on ice, a reaction mixture is
deposited, composed of 70 uL. ofkinase buffer containing 100
ng of enzyme GST-Tie2 per well. Next, 10 uLL of the test
molecule diluted in DMSO to a maximum concentration of
10% are added. For a given concentration, each measurement
is performed four times. The reaction is initiated by adding 20
uL of solution containing 2 ug of GST-PLC, 2 um of cold ATP
and 1 uCi of **P[ATP]. After incubation for one hour at 37°
C., the reaction is stopped by adding 1 volume (100 pl) of
EDTA 200 mM. After removal of the incubation buffer, the
wells are washed three times with 300 pl. of PBS. The radio-
activity is measured on a MicroBetal450 Wallac.

[0447] The inhibition of the Tie2 activity is calculated and
expressed as a percentage of inhibition relative to the control
activity determined in the absence of compound.

TABLE 1
Results:
FAK KDR TIE2
Structure Example IC 50 (nM) IC50 mM) IC 50 (nM)
F. 1 264 50 8
HN

NH,

\_/
mz\ VZ
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TABLE 1-continued
Results:
FAK KDR TIE2
Structure Example IC50(@mM) ICS50 (M) ICS50 (nM)
F 2 150 940 23
F.
NH
F F )\
(@) NH
Z N
A
NH,
AN N
| N
A~
N H
F. 3 73 33 5
F
HN
F
F
HN (@]
NH,
NN\
| N
N
H
F 4 80 218 4
F.
NH
F F )\
(@) NH
N
x
NH,
N7 NN
| N
s
H
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TABLE 1-continued
Results:
FAK KDR TIE2
Structure Example IC50(@mM) ICS50 (M) ICS50 (nM)
MeO. 5 286 49 15

HN

F
F
HN (6]

NIL
AN
| N
A~
H

N

OMe 6 190
F
NH

F F )\
(6] NH

NH,

Z—
mz\ VY~

1855

36

27
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TABLE 1-continued
Results:
FAK KDR TIE2
Structure Example IC50(@mM) ICS50 (M) ICS50 (nM)
HN—N 10 — 60 10
\
N NH,
| =
N
NH
(@) NH
(0]
~
F
F.
F
\ 14 — 24 21
@)
F
HN
/K b r
HN (@]
NH,
F
[
™
N R
What is claimed is: 2) L is selected from the group consisting of: bond, CO,
1. A compound of formula (I): NH, CO—NH, NH—CO, NH—SO, NH-—SO,,
SO,NH, NH—CH,, CH,—NH, CH,—CO—NH,
NH—CO—CH,, NH—CH,—CO, CO—CH,—NH,
A NH—CO—NH, NH—CS—NH, NH—CO—O0O, and
i O—CO—NH;
Nar 3)A-L-Aris
NH,
X7 NN
y a / \ L
~yZ N - \
H X, A
Formula (I) in which
in which:

1) A is selected from the group consisting of: aryl, het-
eroaryl, substituted aryl, substituted heteroaryl,
cycloalkyl, substituted cycloalkyl, heterocyclyl, and
substituted heterocyclyl;

X2 is C—CHj,, CF or CH;
4) one from X, Y, Z is chosen from N and NO and two
others from Z,Y and X are C(R5) and C(R6);
5) RS and R6 are independently selected from the group
consisting of: H, halogen, R2, CN, O(R2), OC(O)(R2),
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OC(O)N(R2)(R3), OS(0,)(R2), N(R2)(R3), N—C(R2)
(R3), N(R2)C(O)(R3), N(R2)C(O)YO(R3), N(R4)C(O)N
(R2)(R3), N(R4A)C(SN(R2)R3), N(R2)S(0,)(R3),
C(O)[R2), C(O)O(R2), C(O)N(R2)(R3), C(—=N(R3))
(R2), C(=N(OR3))(R2), S(R2), S(O)(R2), S(0,)(R2),
S(0,)0(R2), and S(O,)N(R2)(R3); in which each R2,
R3 and R4 is independently selected from the group
consisting of H, alkyl, alkylene, alkynyl, aryl, het-
eroaryl, cycloalkyl, heterocyclyl, substituted alkyl, sub-
stituted alkylene, substituted alkynyl, substituted aryl,
substituted heteroaryl, substituted cycloalkyl, substi-
tuted heterocyclyl, alkylene, substituted alkylene, and
substituted alkynyl; in which R2 and R3 may be linked
together to form a 4- to 8-membered ring containing
from 1 to 3 hetero atoms chosen from O, N and S;
or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1, wherein RS and R6
are independently selected from H, halogen, OMe and
methyl.

3. A compound according to claim 2, wherein RS and R6
are selected from H and F.

4. A compound according to claim 1, wherein L.-A is cho-
sen from NH—CO—NH-A and NH—SO,-A.

5. A compound according to claim 2, wherein L-A is
NH—CO—NH-A.

6. A compound according to claim 1, wherein A is selected
from the group consisting of phenyl, pyridyl, pyrimidyl, thie-
nyl, furyl, pyrrolyl, oxazolyl, thiazolyl, isoxazolyl, isothiaz-
olyl, pyrazolyl, imidazolyl, indolyl, indazolyl, benzimida-
zolyl, benzoxazolyl, and benzothiazolyl; optionally
substituted.

7. A compound according to claim 4, wherein A is chosen
from phenyl, pyrazolyl and isoxazolyl; optionally substi-
tuted.

8. A compound according to claim 2, wherein A is substi-
tuted with a substituent selected from a first group consisting
of (C1-Cé6)alkyl, (C1-C6)haloalkyl, (C2-C6)alkylene, (C2-
C6)alkynyl, aryl, halogen, heteroaryl, O—(C1-C6)alkyl,
O-Aryl, O-heteroaryl, S—(C1-C6)alkyl, S-Aryl and S-het-
eroaryl, each being optionally substituted with one or more
substituents chosen from (C1-C3)alkyl, halogen and
O—(C1-C3)alkyl.

9. A compound according to claim 5, wherein A is substi-
tuted with a substituent selected from a first group consisting
of (C1-Cé6)alkyl, (C1-C6)haloalkyl, (C2-C6)alkylene, (C2-
C6)alkynyl, aryl, halogen, heteroaryl, O—(C1-C6)alkyl,
O-Aryl, O-heteroaryl, S—(C1-C6)alkyl, S-Aryl and S-het-
eroaryl, each being optionally substituted with one or more
substituents chosen from (C1-C3)alkyl, halogen and
O—(C1-C3)alkyl.

10. A compound according to claim 2, wherein A is sub-
stituted with a substituent selected from a second group con-
sisting of F, Cl, Br, I, OH, SH, SO,M, COOM, CN, NO,,
CON(R8)(R9), N(R8)CO(RY), (C1-C3)alkyl-OH, (C1-C3)
alkyl-N(R8)(R9), (C1-C3)alkyl-(R10), (C1-C3)alkyl-COON
and N(R8)(R9); in which R8 and R9 are independently cho-
sen from H, (C1-C3)alkyl, (C1-C3)alkyl-OH, (C1-C3)alkyl-
NH,, (C1-C3)alkyl-COOM, and (C1-C3)alkyl-SO;M; in
which, when R8 and R9 are simultaneously other than H, they
may be linked to form a 5- to 7-membered ring containing
from 0 to 3 hetero atoms chosen from O, N and S; in which M
is H or a cation of an alkali metal chosen from Li, Na and K;
and in which R10 is H or an optionally substituted non-
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aromatic heterocycle, containing 2 to 7 carbon atoms and 1 to
3 hetero atoms chosen from N, O and S.

11. A compound according to claim 6, wherein A is sub-
stituted with a substituent selected from a second group con-
sisting of F, Cl, Br, I, OH, SH, SO;M, COOM, CN, NO,,
CON(R8)(R9), N(R8)CO(R9), (C1-C3)alkyl-OH, (C1-C3)
alkyl-N(R8)(R9), (C1-C3)alkyl-(R10), (C1-C3)alkyl-COON
and N(R8)(R9); in which R8 and R9 are independently cho-
sen from H, (C1-C3)alkyl, (C1-C3)alkyl-OH, (C1-C3)alkyl-
NH,, (C1-C3)alkyl-COOM, and (C1-C3)alkyl-SO;M; in
which, when R8 and R9 are simultaneously other than H;, they
may be linked to form a 5- to 7-membered ring containing
from 0 to 3 hetero atoms chosen from O, N and S; in which M
is H or a cation of an alkali metal chosen from Li, Na and K;
and in which R10 is H or an optionally substituted non-
aromatic heterocycle, containing 2 to 7 carbon atoms and 1 to
3 hetero atoms chosen from N, O and S.

12. A compound according to claim 2, wherein A is phenyl
or isoxazolyl substituted with halogen, (C1-C4)alkyl, (C1-
C3)haloalkyl, O—(C1-C4)alkyl, S—(C1-C4)alkyl, O—(C1-
C4)haloalkyl or S—(C1-C4)haloalkyl.

13. A compound according to claim 6, wherein A is phenyl
or isoxazolyl substituted with halogen, (C1-C4)alkyl, (C1-
C3)haloalkyl, O—(C1-C4)alkyl, S—(C1-C4)alkyl, O—(C1-
C4)haloalkyl or S—(C1-C4)haloalky]l.

14. A compound according to claim 2, wherein A is sub-
stituted with one or more substituents, which may be identical
or different, independently selected from the group consisting
of F, Cl, Br, I, OH, SH, SO;M, COOM, CN, NO,, CON(R8)
(R9), N(R8)CORYI), (C1-C3)alkyl-OH, (C1-C3)alkyl-N
(R8)(RY), (C1-C3)alkyl-(R10), (C1-C3)alkyl-COOH, N(R8)
(R9), (C1-C6)alkyl, (C2-C6)alkylene, (C2-C6)alkynyl, aryl,
heteroaryl, O—(C1-C6)alkyl, O-Aryl, O-heteroaryl,
S—(C1-C6)alkyl, S-Aryl and S-heteroaryl, each being
optionally substituted with one or more substituents chosen
from (C1-C3)alkyl, halogen, and O—(C1-C3)alkyl; in which
R8 and R9 are independently chosen from H, (C1-C3)alkyl,
(C1-C3)alkyl-OH, (C1-C3)alkyl-NH,, (C1-C3)alkyl-
COOM, and (C1-C3)alkyl-SO,M; in which, when R8 and R9
are simultaneously other than H, they may be linked to form
a 5-to 7-membered ring containing from 0 to 3 hetero atoms
chosen from O, N and S; in which M is H or a cation of an
alkali metal chosen from Li, Na and K; and in whichR10is H
or an optionally substituted non-aromatic heterocycle, con-
taining 2 to 7 carbon atoms and 1 to 3 hetero atoms chosen
from N, O and S.

15. A compound according to claim 6, wherein A is sub-
stituted with one or more substituents, which may be identical
or different, independently selected from the group consisting
of F, Cl, Br, I, OH, SH, SO;M, COOM, CN, NO,, CON(R8)
(R9), N(R8)CORYI), (C1-C3)alkyl-OH, (C1-C3)alkyl-N
(R8)(RY), (C1-C3)alkyl-(R10), (C1-C3)alkyl-COOH, N(R8)
(R9), (C1-C6)alkyl, (C2-C6)alkylene, (C2-C6)alkynyl, aryl,
heteroaryl, O—(C1-C6)alkyl, O-Aryl, O-heteroaryl,
S—(C1-C6)alkyl, S-Aryl and S-heteroaryl, each being
optionally substituted with one or more substituents chosen
from (C1-C3)alkyl, halogen, and O—(C1-C3)alkyl; in which
R8 and R9 are independently chosen from H, (C1-C3)alkyl,
(C1-C3)alkyl-OH, (C1-C3)alkyl-NH,, (C1-C3)alkyl-
COOM, and (C1-C3)alkyl-SO,M; in which, when R8 and R9
are simultaneously other than H, they may be linked to form
a 5-to 7-membered ring containing from 0 to 3 hetero atoms
chosen from O, N and S; in which M is H or a cation of an
alkali metal chosen from Li, Na and K; and in whichR10is H
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or an optionally substituted non-aromatic heterocycle, con-
taining 2 to 7 carbon atoms and 1 to 3 hetero atoms chosen
from N, O and S.

16. A compound according to claim 8, wherein A is
2-fluoro-5-trifluoromethylphenyl or 2-methoxy-5-trifluo-
romethylphenyl.

17. A compound according to claim 1, selected from the
group consisting of:

1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phenyl]-3-

(2-fluoro-5-trifluoro-methylphenyl)urea;
1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phenyl]-3-
(2-methoxy-5-trifluoromethylphenyl)urea;
1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phenyl]-3-
(2-methylcarbonylamino-5-trifluoromethylphenyl)
urea,
1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phenyl]-3-
(2-ethoxy-5-trifluoro-methylphenyl)urea;
1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phenyl]-3-
(2-fluoro-5-methyl-phenyl)urea;
3-{3-[4-(3-amino-1H-pyrazolo[3,4-b]pyrid-4-yl)phenyl]
ureido }-4-methoxybenzoic acid,
1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phenyl]-3-
(2-hydroxy-5-trifluoro-methylphenyl)urea;
1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phenyl]-3-
(3,4-dimethylphenyl)urea;
1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phenyl]-3-
(2-methoxy-5-tert-butylphenyl)urea;
1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phenyl]-3-
(3-trifluoromethyl-4-methylphenyl)urea;
1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phenyl]-3-
(3-chloro-4-methylphenyl)urea;
1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phenyl]-3-
(3-ethylphenyl)urea;
1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phenyl]-3-
1,3-benzodioxol-5-yl-urea;
1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phenyl]-3-
(3-chloro-4-methoxyphenyl)urea;
1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phenyl]-3-
(2-methoxy-5-chlorophenyl)urea;
1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phenyl]-3-
(2-ethoxyphenyl)urea;
1-[4-(3-Amino-1H-pyrazolo|3,4-b]pyrid-4-yl)phenyl]-3-
(2-methoxy-5-methylphenyl)urea; and
N-[4-(3-Amino-1H-pyrazolo[3,4-b|pyrid-4-yl)phenyl]-2,
3-dichlorobenzene-sulfonamide;
or a pharmaceutically acceptable salt thereof.

18. A compound according to claim 1, selected from the
group consisting of:

1-[4-(3-Amino-1H-pyrazolo[4,3-c]pyrid-4-yl)phenyl]-3-

(2-fluoro-5-trifluoromethylphenyl)urea;
1-[4-(3-Amino-1H-pyrazolo[4,3-c]pyrid-4-yl)phenyl]-3-
(phenyl)urea;
1-[4-(3-Amino-1H-pyrazolo[4,3-c]pyrid-4-yl)phenyl]-3-
(2-methoxy-5-trifluoromethylphenyl)urea;
1-[4-(3-Amino-1H-pyrazolo[4,3-c]pyrid-4-yl)phenyl]-3-
(2-methylcarbonylamino-5-trifluoromethylphenyl)
urea,
1-[4-(3-Amino-1H-pyrazolo[4,3-c]pyrid-4-yl)phenyl]-3-
(2-fluoro-5-methylphenyl)urea;
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1-[4-(3-Amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phenyl]-3-
(2,4-dimethoxyphenyl)urea;
N-[4-(3-Amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phenyl]-2,
3-dichlorobenzene-sulfonamide;
1-[4-(3-Amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phenyl]-3-
(2-methoxy-5-tert-butylphenyl)urea;
1-[4-(3-Amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phenyl]-3-
(3,4-dimethylphenyl)urea;
1-[4-(3-Amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phenyl]-3-
(3-trifluoromethyl-4-methylphenyl)urea;
1-[4-(3-Amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phenyl]-3-
(2,5-difluorophenyl)urea;
1-[4-(3-Amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phenyl]-3-
(3-chloro-4-methylphenyl)urea;
1-[4-(3-Amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phenyl]-3-
(2-methyl-5-fluorophenyl)urea;
1-[4-(3-Amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phenyl]-3-
(2,4-dimethoxy-5-chlorophenyl)urea; and
1-[4-(3-Amino-1H-pyrazolo[4,3-c|pyrid-4-yl)phenyl]-3-
(3-trifluoromethylsulfanylphenyl)urea;
or a pharmaceutically acceptable salt thereof.

19. A compound according to claim 1, selected from the
group consisting of:

1-[4-(3-Amino-1H-pyrazolo[3,4-c|pyrid-4-yl)phenyl]-3-

(2-fluoro-5-trifluoromethylphenyl)urea;
1-[4-(3-Amino-1H-pyrazolo[3,4-c|pyrid-4-yl)phenyl]-3-
(2-methoxy-5-trifluoromethylphenyl)urea; and
N-[4-(3-Amino-1H-pyrazolo[3,4-c|pyrid-4-yl)phenyl]-2,
3-dichlorobenzenesulfonamide;
or a pharmaceutically acceptable salt thereof.

20. A compound according to claim 1, characterized in that
it is:

a. in achiral form, or

b. in racemic form, or

c. enriched in one stereoisomer, or

d. enriched in one enantiomer;
and in that it is optionally salified.

21. A pharmaceutical composition comprising a com-
pound according to claim 1, in combination with a pharma-
ceutically acceptable excipient.

22. A pharmaceutical composition comprising a com-
pound according to claim 17 in combination with a pharma-
ceutically acceptable excipient.

23. A pharmaceutical composition comprising a com-
pound according to claim 18, in combination with a pharma-
ceutically acceptable excipient.

24. A method for inhibiting a reaction catalysed by a kinase
comprising contacting said kinase with an effective amount
of'a compound according to claim 1.

25. The method according to claim 24, wherein the kinase
is chosen from FAK, KDR and Tie2.

26. A method for treating a pathological condition, com-
prising administering to a patient in need of such treatment an
effective amount of a compound according to claim 1.

27. The method according to claim 26, wherein the patho-
logical condition is cancer.

28. The method according to claim 27, wherein said com-
pound is administered in combination with another antican-
cer agent.



