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Description

Field of the Invention

[0001] The present invention relates to pyrazolo[1,5-a]pyrimidine compounds useful as protein kinase inhibitors, phar-
maceutical compositions containing the compounds, and the use of the compounds and compositions for the manufacture
of a medicament to treat diseases such as, for example, cancer, inflammation, arthritis, viral diseases, neurodegenerative
diseases such as Alzheimer’s disease, cardiovascular diseases, and fungal diseases.

Background of the Invention

[0002] The cyclin-dependent kinases (CDKs) are serine/threonirie protein kinases, which are the driving force behind
the cell cycle and cell proliferation. Individual CDK’s, such as, CDK1, CDK2, CDK3, CDK4, CDK5, CDK6 and CDK7,
CDK8 and the like, perform distinct roles in cell cycle progression and can be classified as either G1, S, or G2M phase
enzymes. Uncontrolled proliferation is a hallmark of cancer cells, and misregulation of CDK function occurs with high
frequency in many important solid tumors. CDK2 and CDK4 are of particular interest because their activities are frequently
misregulated in a wide variety of human cancers. CDK2 activity is required for progression through G1 to the S phase
of the cell cycle, and CDK2 is one of the key components of the G1 checkpoint. Checkpoints serve to maintain the proper
sequence of cell cycle events and allow the cell to respond to insults or to proliferative signals, while the loss of proper
checkpoint control in cancer cells contributes to tumorgenesis. The CDK2 pathway influences tumorgenesis at the level
of tumor suppressor function (e.g. p52, RB, and p27) and oncogene activation (cyclin E). Many reports have demonstrated
that both the coactivator, cyclin E, and the inhibitor, p27, of CDK2 are either over - or underexpressed, respectively, in
breast, colon, nonsmall cell lung, gastric, prostate, bladder, non-Hodgkin’s lymphoma, ovarian, and other cancers. Their
altered expression has been shown to correlate with increased CDK2 activity levels and poor overall survival. This
observation makes CDK2 and its regulatory pathways compelling targets for the development years, a number of ade-
nosine 5’-triphosphate (ATP) competitive small organic molecules as well as peptides have been reported in the literature
as CDK inhibitors for the potential treatment of cancers. U.S. 6,413,974, col. 1, line 23- col. 15, line 10 offers a good
description of the various CDKs and their relationship to various types of cancer.
[0003] CDK inhibitors are known. For example, flavopiridol (Formula I) is a nonselective CDK inhibitor that is currently
undergoing human clinical trials, A. M. Sanderowicz et al, J. Clin. Oncol. (1998) 16, 2986-2999.

[0004] Other known inhibitors of the CDKs include, for example, olomoucine (J. Vesely etal, Eur. J. Biochem., (1994)
224, 771-786) and roscovitine (I. Meijer et al, Eur. J. Biochem., (1997) 243, 527-536). U.S. 6,107,305 describes certain
pyrazolo[3,4-b] pyridine compounds as CDK inhibitors. An illustrative compound from the ’305 patent has the Formula II:



EP 2 069 348 B1

3

5

10

15

20

25

30

35

40

45

50

55

[0005] K. S. Kim et al, J. Med. Chem. 45 (2002) 3905-3927 and WO 02/10162 disclose certain aminothiazole com-
pounds as CDK inhibitors.
[0006] Pyrazolopyrimidines are known. For Example WO 2004/022561, WO92/18504, WO02/50079, WO95/35298,
WO02/40485, EP94304104.6, EP0628559 (equivalent to US Patents 5,602,136, 5,602,137 and 5,571,813), U.S.
6,383,790, Chem. Pharm. Bull., (1999) 47 928, J. Med. Chem., (1977) 20, 296, J. Med. Chem., (1976) 19 517 and Chem.
Pharm. Bull., (1962) 10 620 disclose various pyrazolopyrimidines. The string of parent cases for this present application,
U.S. application Serial No. 11/244,776 filed October 6, 2005 (which published as US 2006/0040958 on February 23,
2006), and U.S. application Serial No. 10/654,157 filed September 3, 2003 (which published as US 2004/0102451)
should be considered as part of this invention.
[0007] There is a need for new compounds, formulations, treatments and therapies to treat diseases and disorders
associated with CDKs. It is, therefore, an object of this invention to provide compounds useful in the treatment or
prevention or amelioration of such diseases and disorders.

Summary of the Invention

[0008] In its many embodiments, the afore-mentioned U.S. application Serial No. 11/244,776 provides a novel class
of pyrazolo[1,5-a]pyrimidine compounds as inhibitors of cyclin dependent kinases, methods of preparing such com-
pounds, pharmaceutical compositions comprising one or more such compounds, methods of preparing pharmaceutical
formulations comprising one or more such compounds, and methods of treatment, prevention, inhibition or amelioration
of one or more diseases associated with the CDKs using such compounds or pharmaceutical compositions.
[0009] In one aspect, U.S. application Serial No. 11/244,776 discloses a compound, or pharmaceutically acceptable
salts, solvates, esters or prodrugs of said compound, said compound having the general structure shown in Formula III:

wherein:

R is heteroaryl, wherein said heteroaryl can be unsubstituted or optionally independently substituted with one or
more moieties which can be the same or different, each moiety being independently selected from the group con-
sisting of halogen, alkyl, aryl, cycloalkyl, CF3, OCF3, CN, -OR5, -NR5R6, -C(R4R5)nOR5,-C(O2)R5, -C(O)R5,
-C(O)NR5R6, -SR6, -S(O2)R7, -S(O2)NR5R6, -N(R5)S(O2)R7, -N(R5)C(O)R7 and -N(R5)C(O)NR5R6;
R2 is selected from the group consisting of R9, alkyl, alkynyl, aryl, heteroaryl, CF3, heterocyclylalkyl, alkynylalkyl,
cycloalkyl, -C(O)OR4, alkyl substituted with 1-6 R9 groups which can be the same or different and are independently
selected from the list of R9 shown later below,
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and

wherein the aryl in the above-noted definitions for R2 can be unsubstituted or optionally substituted with one or more
moieties which can be the same or different, each moiety being independently selected from the group consisting
of halogen, CN, -OR5, SR5, -CH2OR5, -C(O)R5, -SO3H, -S(O2)R6, -S(O2)NR5R6, -NR5R6, -C(O)NR5R6, -CF3, and
-OCF3;
R3 is selected from the group consisting of H, halogen, -NR5R6, -C(O)OR4, -C(O)NR5R6, alkyl, alkynyl, cycloalkyl,
cycloalkylalkyl, aryl, arylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,

and

wherein each of said alkyl, cycloalkyl, aryl, arylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl and heteroarylalkyl
for R3 and the heterocyclyl moieties whose structures are shown immediately above for R3 can be substituted or
optionally independently substituted with one or more moieties which can be the same or different, each moiety
being independently selected from the group consisting of halogen, alkyl, aryl, cycloalkyl, CF3, CN, -OCF3,
-(CR4R5)nOR5, -OR5, -NR5R6, -(CR4R5)nNR5R6, -C(O2)R5, -C(O)R5, -C(O)NR5R6, -SR6, -S(O2)R6, -S(O2)NR5R6,
-N(R5)S(O2)R7, -N(R5)C(O)R7 and -N(R5)C(O)NR5R6;
R4 is H, halo or alkyl;
R5 is H or alkyl;
R6 is selected from the group consisting of H, alkyl, aryl, arylalkyl, cycloalkyl, heterocyclyl, heterocyclylalkyl, heter-
oaryl, and heteroarylalkyl, wherein each of said alkyl, aryl, arylalkyl, cycloalkyl, heterocyclyl, heterocyclylalkyl, het-
eroaryl, and heteroarylalkyl can be unsubstituted or optionally substituted with one or more moieties which can be
the same or different, each moiety being independently selected from the group consisting of halogen, alkyl, aryl,
cycloalkyl, CF3, OCF3, CN, -OR5, -NR5R10, -N(R5)Boc, -(CR4R5)nOR5, -C(O2)R5, -C(O)R5, -C(O)NR5R10, -SO3H,
-SR10, -S(O2)R7, -S(O2)NR5R10, -N(R5)S(O2)R7, -N(R5)C(O)R7 and -N(R5)C(O)NR5R10;
R10 is selected from the group consisting of H, alkyl, aryl, arylalkyl, cycloalkyl, heterocyclyl, heterocyclylalkyl, het-
eroaryl, and heteroarylalkyl, wherein each of said alkyl, aryl, arylalkyl, cycloalkyl, heterocyclyl, heterocyclylalkyl,
heteroaryl, and heteroarylalkyl can be unsubstituted or optionally substituted with one or more moieties which can
be the same or different, each moiety being independently selected from the group consisting of halogen, alkyl, aryl,
cycloalkyl, CF3, OCF3, CN, -OR5, -NR4R5, -N(R5)Boc, -(CR4R5)nOR5, -C(O2)R5, -C(O)NR4R5, -C(O)R5, -SO3H,
-SR5, -S(O2)R7, -S(O2)NR4R5, -N(R5)S(O2)R7, -N(R5)C(O)R7 and -N(R5)C(O)NR4R5;
or optionally (i) R5 and R10 in the moiety -NR5R10, or (ii) R5 and R6 in the moiety -NR5R6, may be joined together
to form a cycloalkyl or heterocyclyl moiety, with each of said cycloalkyl or heterocyclyl moiety being unsubstituted
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or optionally independently being substituted with one or more R9 groups;
R7 is selected from the group consisting of alkyl, cycloalkyl, aryl, heteroaryl, arylalkyl and heteroarylalkyl, wherein
each of said alkyl, cycloalkyl, heteroarylalkyl, aryl, heteroaryl and arylalkyl for R7 can be unsubstituted or optionally
independently substituted with one or more moieties which can be the same or different, each moiety being inde-
pendently selected from the group consisting of halogen, alkyl, aryl, cycloalkyl, CF3, OCF3, CN, -OR5, -NR5R10,
-CH2OR5,-C(O2)R5, -C(O)NR5R10, -C(O)R5, -SR10, -S(O2)R10, -S(O2)NR5R10, -N(R5)S(O2)R10, -N(R5)C(O)R10 and
-N(R5)C(O)NR5R10;
R8 is selected from the group consisting of R6, -C(O)NR5R10, -CH2OR4, -C(O)OR6, -C(O)R7 and -S(O2)R7;
R9 is selected from the group consisting of halogen, -CN, -NR5R6, -(CH2)nOR4, -C(O2)R6, -C(O)NR5R6, -OR6, -SR6,
-S(O2)R7, -S(O2)NR5R6, -N(R5)S(O2)R7, -N(R5)C(O)R7 and -N(R5)C(O)NR5R6;
m is 0 to 4; and
n is 1 to 4.

[0010] The present invention discloses the compounds shown in Table 1, or a pharmaceutically acceptable salt or
solvate thereof.
[0011] The compounds of the present invention can be useful as protein kinase inhibitors and can be useful in the
treatment and prevention of proliferative diseases, for example, cancer, inflammation and arthritis. They may also be
useful in the treatment of neurodegenerative diseases such Alzheimer’s disease, cardiovascular diseases, viral diseases
and fungal diseases.

Detailed Description

[0012] In one embodiment, the present invention discloses pyrazolo[1,5-a]pyrimidine compounds, or a pharmaceuti-
cally acceptable salt or solvate thereof.
[0013] In another embodiment, this invention discloses the inventive compounds shown in Table 1 as well as a
pharmaceutically acceptable salt or solvate thereof.
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[0014] As used above, and throughout this disclosure, the following terms, unless otherwise indicated, shall be un-
derstood to have the following meanings:

"Patient" includes both human and animals.
"Mammal" means humans and other mammalian animals.
"Alkyl" means an aliphatic hydrocarbon group which may be straight or branched and comprising about 1 to about
20 carbon atoms in the chain. Preferred alkyl groups contain about 1 to about 12 carbon atoms in the chain. More
preferred alkyl groups contain about 1 to about 6 carbon atoms in the chain. Branched means that one or more
lower alkyl groups such as methyl, ethyl or propyl, are attached to a linear alkyl chain. "Lower alkyl" means a group
having about 1 to about 6 carbon atoms in the chain which may be straight or branched. "Alkyl" may be unsubstituted
or optionally substituted by one or more substituents which may be the same or different, each substituent being
independently selected from the group consisting of halo, alkyl, aryl, cycloalkyl, cyano, hydroxy, alkoxy, alkylthio,
amino, oxime (e.g. =N-OH), -NH(alkyl), -NH(cycloalkyl),-N(alkyl)2, carboxy and -C(O)O-alkyl. Non-limiting examples
of suitable alkyl groups include methyl, ethyl, n-propyl, isopropyl and t-butyl.
"Alkenyl" means an aliphatic hydrocarbon group containing at least one carbon-carbon double bond and which may
be straight or branched and comprising about 2 to about 15 carbon atoms in the chain. Preferred alkenyl groups
have about 2 to about 12 carbon atoms in the chain; and more preferably about 2 to about 6 carbon atoms in the
chain. Branched means that one or more lower alkyl groups such as methyl, ethyl or propyl, are attached to a linear
alkenyl chain. "Lower alkenyl" means about 2 to about 6 carbon atoms in the chain which may be straight or branched.
"Alkenyl" may be unsubstituted or optionally substituted by one or more substituents which may be the same or
different, each substituent being independently selected from the group consisting of halo, alkyl. aryl, cycloalkyl,
cyano, alkoxy and -S(alkyl). Non-limiting examples of suitable alkenyl groups include ethenyl, propenyl, n-butenyl,
3-methylbut-2-enyl, n-pentenyl, octenyl and decenyl.
"Alkylene" means a difunctional group obtained by removal of a hydrogen atom from an alkyl group that is defined
above. Non-limiting examples of alkylene include methylene, ethylene and propylene.
"Alkynyl" means an aliphatic hydrocarbon group containing at least one carbon-carbon triple bond and which may
be straight or branched and comprising about 2 to about 15 carbon atoms in the chain. Preferred alkynyl groups
have about 2 to about 12 carbon atoms in the chain; and more preferably about 2 to about 4 carbon atoms in the
chain. Branched means that one or more lower alkyl groups such as methyl, ethyl or propyl, are attached to a linear
alkynyl chain. "Lower alkynyl" means about 2 to about 6 carbon atoms in the chain which may be straight or branched.
Non-limiting examples of suitable alkynyl groups include ethynyl, propynyl, 2-butynyl and 3-methylbutynyl. "Alkynyl"
may be unsubstituted or optionally substituted by one or more substituents which may be the same or different,
each substituent being independently selected from the group consisting of alkyl, aryl and cycloalkyl.
"Aryl" means an aromatic monocyclic or multicyclic ring system comprising about 6 to about 14 carbon atoms,
preferably about 6 to about 10 carbon atoms. The aryl group can be optionally substituted with one or more "ring
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system substituents" which may be the same or different, and are as defined herein. Non-limiting examples of
suitable aryl groups include phenyl and naphthyl.
"Heteroaryl" means an aromatic monocyclic or multicyclic ring system comprising about 5 to about 14 ring atoms,
preferably about 5 to about 10 ring atoms, in which one or more of the ring atoms is an element other than carbon,
for example nitrogen, oxygen or sulfur, alone or in combination. Preferred heteroaryls contain about 5 to about 6
ring atoms. The "heteroaryl" can be optionally substituted by one or more "ring system substituents" which may be
the same or different, and are as defined herein. The prefix aza, oxa or thia before the heteroaryl root name means
that at least a nitrogen, oxygen or sulfur atom respectively, is present as a ring atom. A nitrogen atom of a heteroaryl
can be optionally oxidized to the corresponding N-oxide. Non-limiting examples of suitable heteroaryls include
pyridyl, pyrazinyl, furanyl, thienyl, pyrimidinyl, pyridone (including N-substituted pyridones), isoxazolyl, isothiazolyl,
oxazolyl, thiazolyl, pyrazolyl, furazanyl, pyrrolyl, pyrazolyl, triazolyl, 1,2,4-thiadiazolyl, pyrazinyl, pyridazinyl, qui-
noxalinyl, phthalazinyl, oxindolyl, imidazo[1,2-a]pyridinyl, imidazo[2,1-b]thiazolyl, benzofurazanyl, indolyl, azain-
dolyl, benzimidazolyl, benzothienyl, quinolinyl, imidazolyl, thienopyridyl, quinazolinyl, thienopyrimidyl, pyrrolopyridyl,
imidazopyridyl, isoquinolinyl, benzoazaindolyl, 1,2,4-triazinyl, benzothiazolyl and the like. The term "heteroaryl" also
refers to partially saturated heteroaryl moieties such as, for example, tetrahydroisoquinolyl, tetrahydroquinolyl and
the like.
"Aralkyl" or "arylalkyl" means an aryl-alkyl- group in which the aryl and alkyl are as previously described. Preferred
aralkyls comprise a lower alkyl group. Non-limiting examples of suitable aralkyl groups include benzyl, 2-phenethyl
and naphthalenylmethyl. The bond to the parent moiety is through the alkyl.
"Alkylaryl" means an alkyl-aryl- group in which the alkyl and aryl are as previously described. Preferred alkylaryls
comprise a lower alkyl group. Non-limiting example of a suitable alkylaryl group is tolyl. The bond to the parent
moiety is through the aryl.
"Cycloalkyl" means a non-aromatic mono- or multicyclic ring system comprising about 3 to about 10 carbon atoms,
preferably about 5 to about 10 carbon atoms. Preferred cycloalkyl rings contain about 5 to about 7 ring atoms. The
cycloalkyl can be optionally substituted with one or more "ring system substituents" which may be the same or
different, and are as defined above. Non-limiting examples of suitable monocyclic cycloalkyls include cyclopropyl,
cyclopentyl, cyclohexyl, cycloheptyl and the like. Non-limiting examples of suitable multicyclic cycloalkyls include
1-decalinyl, norbornyl, adamantyl and the like.
"Cycloalkylalkyl" means a cycloalkyl moiety as defined above linked via an alkyl moiety (defined above) to a parent
core. Non-limiting examples of suitable cycloalkylalkyls include cyclohexylmethyl, adamantylmethyl and the like.
"Cycloalkenyl" means a non-aromatic mono or multicyclic ring system comprising about 3 to about 10 carbon atoms,
preferably about 5 to about 10 carbon atoms which contains at least one carbon-carbon double bond. Preferred
cycloalkenyl rings contain about 5 to about 7 ring atoms. The cycloalkenyl can be optionally substituted with one or
more "ring system substituents" which may be the same or different, and are as defined above. Non-limiting examples
of suitable monocyclic cycloalkenyls include cyclopentenyl, cyclohexenyl, cyclohepta-1,3-dienyl, and the like. Non-
limiting example of a suitable multicyclic cycloalkenyl is norbornylenyl.
"Cycloalkenylalkyl" means a cycloalkenyl moiety as defined above linked via an alkyl moiety (defined above) to a
parent core. Non-limiting examples of suitable cycloalkenylalkyls include cyclopentenylmethyl, cyclohexenylmethyl
and the like.
"Halogen" means fluorine, chlorine, bromine, or iodine. Preferred are fluorine, chlorine and bromine.
"Ring system substituent" means a substituent attached to an aromatic or non-aromatic ring system which, for
example, replaces an available hydrogen on the ring system. Ring system substituents may be the same or different,
each being independently selected from the group consisting of alkyl, alkenyl, alkynyl, aryl, heteroaryl, aralkyl,
alkylaryl, heteroaralkyl, heteroarylalkenyl, heteroarylalkynyl, alkylheteroaryl, hydroxy, hydroxyalkyl, alkoxy, aryloxy,
aralkoxy, acyl, aroyl, halo, nitro, cyano, carboxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, alkylthio, arylthio, heteroarylthio, aralkylthio, heteroaralkylthio, cycloalkyl, hetero-
cyclyl, -C(=N-CN)-NH2, -C(=NH)-NH2, -C(=NH)-NH(alkyl), oxime (e.g. =N-OH), Y1Y2N-, Y1Y2N-alkyl-, Y1Y2NC(O)-,
Y1Y2NSO2- and -SO2NY1Y2, wherein Y1 and Y2 can be the same or different and are independently selected from
the group consisting of hydrogen, alkyl, aryl, cycloalkyl, and aralkyl. "Ring system substituent" may also mean a
single moiety which simultaneously replaces two available hydrogens on two adjacent carbon atoms (one H on each
carbon) on a ring system. Examples of such moiety are methylene dioxy, ethylenedioxy, -C(CH3)2- and the like
which form moieties such as, for example:
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"Heteroarylalkyl" means a heteroaryl moiety as defined above linked via an alkyl moiety (defined above) to a parent
core. Non-limiting examples of suitable heteroaryls include 2-pyridinylmethyl, quinolinylmethyl and the like.
"Heterocyclyl" means a non-aromatic saturated monocyclic or multicyclic ring system comprising about 3 to about
10 ring atoms, preferably about 5 to about 10 ring atoms, in which one or more of the atoms in the ring system is
an element other than carbon, for example nitrogen, oxygen or sulfur, alone or in combination. There are no adjacent
oxygen and/or sulfur atoms present in the ring system. Preferred heterocyclyls contain about 5 to about 6 ring atoms.
The prefix aza, oxa or thia before the heterocyclyl root name means that at least a nitrogen, oxygen or sulfur atom
respectively is present as a ring atom. Any -NH in a heterocyclyl ring may exist protected such as, for example, as
an -N(Boc), - N(CBz), -N(Tos) group and the like; such protections are also considered part of this invention. The
heterocyclyl can be optionally substituted by one or more "ring system substituents" which may be the same or
different, and are as defined herein. The nitrogen or sulfur atom of the heterocyclyl can be optionally oxidized to the
corresponding N-oxide, S-oxide or S,S-dioxide. Non-limiting examples of suitable monocyclic heterocyclyl rings
include piperidyl, pyrrolidinyl, piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, 1,4-dioxanyl, tetrahydrofuranyl,
tetrahydrothiophenyl, lactam, lactone, and the like.
"Heterocyclylalkyl" means a heterocyclyl moiety as defined above linked via an alkyl moiety (defined above) to a
parent core. Non-limiting examples of suitable heterocyclylalkyls include piperidinylmethyl, piperazinylmethyl and
the like.
"Heterocyclenyl" means a non-aromatic monocyclic or multicyclic ring system comprising about 3 to about 10 ring
atoms, preferably about 5 to about 10 ring atoms, in which one or more of the atoms in the ring system is an element
other than carbon, for example nitrogen, oxygen or sulfur atom, alone or in combination, and which contains at least
one carbon-carbon double bond or carbon-nitrogen double bond. There are no adjacent oxygen and/or sulfur atoms
present in the ring system. Preferred heterocyclenyl rings contain about 5 to about 6 ring atoms. The prefix aza,
oxa or thia before the heterocyclenyl root name means that at least a nitrogen, oxygen or sulfur atom respectively
is present as a ring atom. The heterocyclenyl can be optionally substituted by one or more ring system substituents,
wherein "ring system substituent" is as defined above. The nitrogen or sulfur atom of the heterocyclenyl can be
optionally oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide. Non-limiting examples of suitable hetero-
cyclenyl groups include 1,2,3,4- tetrahydropyridine, 1,2-dihydropyridyl, 1,4-dihydropyridyl, 1,2,3,6-tetrahydropyrid-
ine, 1,4,5,6-tetrahydropyrimidine, 2-pyrrolinyl, 3-pyrrolinyl, 2-imidazolinyl, 2-pyrazolinyl, dihydroimidazole, dihy-
drooxazole, dihydrooxadiazole, dihydrothiazole, 3,4-dihydro-2H-pyran, dihydrofuranyl, fluorodihydrofuranyl, 7-ox-
abicyclo[2.2.1]heptenyl, dihydrothiophenyl, dihydrothiopyranyl, and the like.
"Heterocyclenylalkyl" means a heterocyclenyl moiety as defined above linked via an alkyl moiety (defined above)
to a parent core.

[0015] It should be noted that in hetero-atom containing ring systems of this invention, there are no hydroxyl groups
on carbon atoms adjacent to a N, O or S, as well as there are no N or S groups on carbon adjacent to another heteroatom.
Thus, for example, in the ring:

there is no -OH attached directly to carbons marked 2 and 5.
[0016] It should also be noted that tautomeric forms such as, for example, the moieties:

are considered equivalent in certain embodiments of this invention.
[0017] "Alkynylalkyl" means an alkynyl-alkyl- group in which the alkynyl and alkyl are as previously described. Preferred
alkynylalkyls contain a lower alkynyl and a lower alkyl group. The bond to the parent moiety is through the alkyl. Non-
limiting examples of suitable alkynylalkyl groups include propargylmethyl.
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[0018] "Heteroaralkyl" means a heteroaryl-alkyl- group in which the heteroaryl and alkyl are as previously described.
Preferred heteroaralkyls contain a lower alkyl group. Non-limiting examples of suitable aralkyl groups include pyridyl-
methyl, and quinolin-3-ylmethyl. The bond to the parent moiety is through the alkyl.
[0019] "Hydroxyalkyl" means a HO-alkyl- group in which alkyl is as previously defined. Preferred hydroxyalkyls contain
lower alkyl. Non-limiting examples of suitable hydroxyalkyl groups include hydroxymethyl and 2-hydroxyethyl.
[0020] "Acyl" means an H-C(O)-, alkyl-C(O)- or cycloalkyl-C(O)-, group in which the various groups are as previously
described. The bond to the parent moiety is through the carbonyl. Preferred acyls contain a lower alkyl. Non-limiting
examples of suitable acyl groups include formyl, acetyl and propanoyl.
[0021] "Aroyl" means an aryl-C(O)- group in which the aryl group is as previously described. The bond to the parent
moiety is through the carbonyl. Non-limiting examples of suitable groups include benzoyl and 1- naphthoyl.
[0022] "Alkoxy" means an alkyl-O- group in which the alkyl group is as previously described. Non-limiting examples
of suitable alkoxy groups include methoxy, ethoxy, n-propoxy, isopropoxy and n-butoxy. The bond to the parent moiety
is through the ether oxygen.
[0023] "Aryloxy" means an aryl-O- group in which the aryl group is as previously described. Non-limiting examples of
suitable aryloxy groups include phenoxy and naphthoxy. The bond to the parent moiety is through the ether oxygen.
[0024] "Aralkyloxy" means an aralkyl-O- group in which the aralkyl group is as previously described. Non-limiting
examples of suitable aralkyloxy groups include benzyloxy and 1- or 2-naphthalenemethoxy. The bond to the parent
moiety is through the ether oxygen.
[0025] "Alkylthio" means an alkyl-S- group in which the alkyl group is as previously described. Non-limiting examples
of suitable alkylthio groups include methylthio and ethylthio. The bond to the parent moiety is through the sulfur.
[0026] "Arylthio" means an aryl-S- group in which the aryl group is as previously described. Non-limiting examples of
suitable arylthio groups include phenylthio and naphthylthio. The bond to the parent moiety is through the sulfur.
[0027] "Aralkylthio" means an aralkyl-S- group in which the aralkyl group is as previously described. Non-limiting
example of a suitable aralkylthio group is benzylthio. The bond to the parent moiety is through the sulfur.
[0028] "Alkoxycarbonyl" means an alkyl-O-CO- group. Non-limiting examples of suitable alkoxycarbonyl groups include
methoxycarbonyl and ethoxycarbonyl. The bond to the parent moiety is through the carbonyl.
[0029] "Aryloxycarbonyl" means an aryl-O-C(O)- group. Non-limiting examples of suitable aryloxycarbonyl groups
include phenoxycarbonyl and naphthoxycarbonyl. The bond to the parent moiety is through the carbonyl.
[0030] "Aralkoxycarbonyl" means an aralkyl-O-C(O)- group. Non-limiting example of a suitable aralkoxycarbonyl group
is benzyloxycarbonyl. The bond to the parent moiety is through the carbonyl.
[0031] "Alkylsulfonyl" means an alkyl-S(O2)- group. Preferred groups are those in which the alkyl group is lower alkyl.
The bond to the parent moiety is through the sulfonyl.
[0032] "Arylsulfonyl" means an aryl-S(O2)-group. The bond to the parent moiety is through the sulfonyl.
[0033] The term "substituted" means that one or more hydrogens on the designated atom is replaced with a selection
from the indicated group, provided that the designated atom’s normal valency under the existing circumstances is not
exceeded, and that the substitution results in a stable compound. Combinations of substituents and/or variables are
permissible only if such combinations result in stable compounds. By "stable compound’ or "stable structure" is meant
a compound that is sufficiently robust to survive isolation to a useful degree of purity from a reaction mixture, and
formulation into an efficacious therapeutic agent.
[0034] The term "optionally substituted" means optional substitution with the specified groups, radicals or moieties.
[0035] The term "purified", "in purified form" or "in isolated and purified form" for a compound refers to the physical
state of said compound after being isolated from a synthetic process or natural source or combination thereof. Thus,
the term "purified", "in purified form" or "in isolated and purified form" for a compound refers to the physical state of said
compound after being obtained from a purification process or processes described herein or well known to the skilled
artisan, in sufficient purity to be characterizable by standard analytical techniques described herein or well known to the
skilled artisan.
[0036] It should also be noted that any carbon as well as heteroatom with unsatisfied valences in the text, schemes,
examples and Tables herein is assumed to have the sufficient number of hydrogen atom(s) to satisfy the valences.
[0037] When a functional group in a compound is termed "protected", this means that the group is in modified form to
preclude undesired side reactions at the protected site when the compound is subjected to a reaction. Suitable protecting
groups will be recognized by those with ordinary skill in the art as well as by reference to standard textbooks such as,
for example, T. W. Greene et al, Protective Groups in organic Synthesis (1991), Wiley, New York.
[0038] When any variable (e.g., aryl, heterocycle, R2, etc.) occurs more than one time in any constituent or in Formula
I, its definition on each occurrence is independent of its definition at every other occurrence.
[0039] As used herein, the term "composition" is intended to encompass a product comprising the specified ingredients
in the specified amounts, as well as any product which results, directly or indirectly, from combination of the specified
ingredients in the specified amounts.
[0040] Prodrugs and solvates of the compounds of the invention are also described herein. A discussion of prodrugs
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is provided in T. Higuchi and V. Stella, Pro-drugs as Novel Delivery Systems (1987) 14 of the A.C.S. Symposium Series,
and in Bioreversible Carriers in Drug Design, (1987) Edward B. Roche, ed., American Pharmaceutical Association and
Pergamon Press. The term "prodrug" means a compound (e.g, a drug precursor) that is transformed in vivo to yield a
compound of The invention or a pharmaceutically acceptable salt, hydrate or solvate of the compound. The transformation
may occur by various mechanisms (e.g., by metabolic or chemical processes), such as, for example, through hydrolysis
in blood. A discussion of the use of prodrugs is provided by T. Higuchi and W. Stella, "Pro-drugs as Novel Delivery
Systems," Vol. 14 of the A.C.S. Symposium Series, and in Bioreversible Carriers in Drug Design, ed. Edward B. Roche,
American Pharmaceutical Association and Pergamon Press, 1987.
[0041] For example, if a compound of the invention or a pharmaceutically acceptable salt, hydrate or solvate of the
compound contains a carboxylic acid functional group, a prodrug can comprise an ester formed by the replacement of
the hydrogen atom of the acid group with a group such as, for example, (C1-C8)alkyl, (C2-C12)alkanoyloxymethyl, 1-(al-
kanoyloxy)ethyl having from 4 to 9 carbon atoms, 1-methyl-1-(alkanoyloxy)-ethyl having from 5 to 10 carbon atoms,
alkoxycarbonyloxymethyl having from 3 to 6 carbon atoms, 1-(alkoxycarbonyloxy)ethyl having from 4 to 7 carbon atoms,
1-methyl-1-(alkoxycarbonyloxy)ethyl having from 5 to 8 carbon atoms, N-(alkoxycarbonyl)aminomethyl having from 3
to 9 carbon atoms, 1-(N-(alkoxycarbonyl)amino)ethyl having from 4 to 10 carbon atoms, 3-phthalidyl, 4-crotonolactonyl,
gamma-butyrolacton-4-yl, di-N,N-(C1-C2)alkylamino(C2-C3)alkyl (such as β-dimethylaminoethyl), car-
bamoyl-(C1-C2)alkyl, N,N-di (C1-C2)alkylcarbamoyl-(C1-C2)alkyl and piperidino-, pyrrolidino- or morpholino(C2-C3)alkyl,
and the like.
[0042] Similarly, if a compound of The invention contains an alcohol functional group, a prodrug can be formed by the
replacement of the hydrogen atom of the alcohol group with a group such as, for example, (C1-C6)alkanoyloxymethyl,
1-((C1-C6)alkanoyloxy)ethyl, 1-methyl-1-((C1-C6)alkanoyloxy)ethyl, (C1-C6)alkoxycarbonyloxymethyl, N-(C1-C6)alkoxy-
carbonylaminomethyl, succinoyl, (C1-C6)alkanoyl, α-amino(C1-C4)alkanyl, arylacyl and α-aminoacyl, or α-aminoacyl-α-
aminoacyl, where each α-aminoacyl group is independently selected from the naturally occurring L-amino acids,
P(O)(OH)2, -P(O)(O(C1-C6)alkyl)2 or glycosyl (the radical resulting from the removal of a hydroxyl group of the hemiacetal
form of a carbohydrate), and the like.
[0043] If a compound of the invention incorporates an amine functional group, a prodrug can be formed by the re-
placement of a hydrogen atom in the amine group with a group such as, for example, R-carbonyl, RO-carbonyl, NRR’-
carbonyl where R and R’ are each independently (C1-C10)alkyl, (C3-C7) cycloalkyl, benzyl, or R-carbonyl is a natural α-
aminoacyl or natural α-aminoacyl, -C(OH)C(O)OY1 wherein Y1 is H, (C1-C6)alkyl or benzyl, -C(OY2)Y3 wherein Y2 is
(C1-C4) alkyl and Y3 is (C1-C6)alkyl, carboxy (C1-C6)alkyl, amino(C1-C4)alkyl or mono-N- or diN,N-(C1-C6)alkylaminoalkyl,
-C(Y4)Y5 wherein Y4 is H or methyl and Y5 is mono-N- or di-N,N-(C1-C6)alkylamino morpholino, piperidin-1-yl or pyrrolidin-
1-yl, and the like.
[0044] One or more compounds of the invention may exist in unsolvated as well as solvated forms with pharmaceutically
acceptable solvents such as water, ethanol, and the like, and it is intended that the invention embrace both solvated
and unsolvated forms. "Solvate" means a physical association of a compound of this invention with one or more solvent
molecules. This physical association involves varying degrees of ionic and covalent bonding, including hydrogen bonding.
In certain instances the solvate will be capable of isolation, for example when one or more solvent molecules are
incorporated in the crystal lattice of the crystalline solid. "Solvate" encompasses both solution-phase and isolatable
solvates. Non-limiting examples of suitable solvates include ethanolates, methanolates, and the like. "Hydrate" is a
solvate wherein the solvent molecule is H2O.
[0045] One or more compounds of the invention may optionally be converted to a solvate. Preparation of solvates is
generally known. Thus, for example, M. Caira et al, J. Pharmaceutical Sci., 93(3), 601-611 (2004) describe the preparation
of the solvates of the antifungal fluconazole in ethyl acetate as well as from water. Similar preparations of solvates,
hemisolvate, hydrates and the like are described by E. C. van Tonder et al, AAPS PharmSciTech., 5(1), article 12 (2004);
and A. L. Bingham et al, Chem. Commun., 603-604 (2001). A typical, non-limiting, process involves dissolving the
inventive compound in desired amounts of the desired solvent (organic or water or mixtures thereof) at a higher than
ambient temperature, and cooling the solution at a rate sufficient to form crystals which are then isolated by standard
methods. Analytical techniques such as, for example I. R. spectroscopy, show the presence of the solvent (or water) in
the crystals as a solvate (or hydrate).
[0046] "Effective amount" or "therapeutically effective amount" is meant to describe an amount of compound or a
composition of the present invention effective in inhibiting the above-noted diseases and thus producing the desired
therapeutic, ameliorative, inhibitory or preventative effect.
[0047] The compounds of the invention can form salts which are also within the scope of this invention. Reference to
a compound of the invention herein is understood to include reference to salts thereof, unless otherwise indicated. The
term "salt(s)", as employed herein, denotes acidic salts formed with inorganic and/or organic acids, as well as basic
salts formed with inorganic and/or organic bases. In addition, when a compound of the invention contains both a basic
moiety, such as, but not limited to a pyridine or imidazole, and an acidic moiety, such as, but not limited to a carboxylic
acid, zwitterions ("inner salts") may be formed and are included within the term "salt(s)" as used herein. Pharmaceutically
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acceptable (i.e., non-toxic, physiologically acceptable) salts are preferred, although other salts are also useful. Salts of
the compounds of the invention may be formed, for example, by reacting a compound of The invention with an amount
of acid or base, such as an equivalent amount, in a medium such as one in which the salt precipitates or in an aqueous
medium followed by lyophilization.
[0048] Exemplary acid addition salts include acetates, ascorbates, benzoates, benzenesulfonates, bisulfates, borates,
butyrates, citrates, camphorates, camphorsulfonates, fumarates, hydrochlorides, hydrobromides, hydroiodides, lactates,
maleates, methanesulfonates, naphthalenesulfonates, nitrates, oxalates, phosphates, propionates, salicylates, succi-
nates, sulfates, tartarates, thiocyanates, toluenesulfonates (also known as tosylates,) and the like. Additionally, acids
which are generally considered suitable for the formation of pharmaceutically useful salts from basic pharmaceutical
compounds are discussed, for example, by P. Stahl et al, Camille G. (eds.) Handbook of Pharmaceutical Salts. Properties,
Selection and Use. (2002) Zurich: Wiley-VCH; S. Berge et al, Journal of Pharmaceutical Sciences (1977) 66(1) 1-19;
P. Gould, International J. of Pharmaceutics (1986) 33 201-217; Anderson et al, The Practice of Medicinal Chemistry
(1996), Academic Press, New York; and in The Orange Book (Food & Drug Administration, Washington, D.C. on their
website). These disclosures are incorporated herein by reference thereto.
[0049] Exemplary basic salts include ammonium salts, alkali metal salts such as sodium, lithium, and potassium salts,
alkaline earth metal salts such as calcium and magnesium salts, salts with organic bases (for example, organic amines)
such as dicyclohexylamines, t-butyl amines, and salts with amino acids such as arginine, lysine and the like. Basic
nitrogen-containing groups may be quarternized with agents such as lower alkyl halides (e.g. methyl, ethyl, and butyl
chlorides, bromides and iodides), dialkyl sulfates (e.g. dimethyl, diethyl, and dibutyl sulfates), long chain halides (e.g.
decyl, lauryl, and stearyl chlorides, bromides and iodides), aralkyl halides (e.g. benzyl and phenethyl bromides), and
others.
[0050] All such acid salts and base salts are intended to be pharmaceutically acceptable salts within the scope of the
invention and all acid and base salts are considered equivalent to the free forms of the corresponding compounds for
purposes of the invention.
[0051] Pharmaceutically acceptable esters of the present compounds include the following groups: (1) carboxylic acid
esters obtained by esterification of the hydroxy groups, in which the non-carbonyl moiety of the carboxylic acid portion
of the ester grouping is selected from straight or branched chain alkyl (for example, acetyl, n-propyl, t-butyl, or n-butyl),
alkoxyalkyl (for example, methoxymethyl), aralkyl (for example, benzyl), aryloxyalkyl (for example, phenoxymethyl), aryl
(for example, phenyl optionally substituted with, for example, halogen, C1-4alkyl, or C1-4alkoxy or amino); (2) sulfonate
esters, such as alkyl- or aralkylsulfonyl (for example, methanesulfonyl); (3) amino acid esters (for example, L-valyl or L-
isoleucyl); (4) phosphonate esters and (5) mono-, di- or triphosphate esters. The phosphate esters may be further
esterified by, for example, a C1-20 alcohol or reactive derivative thereof, or by a 2,3-di(C6-24)acyl glycerol.
[0052] The compounds of the invention, and salts and solvates thereof, may exist in their tautomeric form (for example,
as an amide or imino ether). All such tautomeric forms are contemplated herein as part of the present invention.
[0053] The compounds of the invention may contain asymmetric or chiral centers, and, therefore, exist in different
stereoisomeric forms. It is intended that all stereoisomeric forms of the compounds of the invention as well as mixtures
thereof, including racemic mixtures, form part of the present invention. In addition, the present invention embraces all
geometric and positional isomers. For example, if a compound of the invention incorporates a double bond or a fused
ring, both the cis- and trans-forms, as well as mixtures, are embraced within the scope of the invention.
[0054] Diastereomeric mixtures can be separated into their individual diastereomers on the basis of their physical
chemical differences by methods well known to those skilled in the art, such as, for example, by chromatography and/or
fractional crystallization. Enantiomers can be separated by converting the enantiomeric mixture into a diastereomeric
mixture by reaction with an appropriate optically active compound (e.g., chiral auxiliary such as a chiral alcohol or
Mosher’s acid chloride), separating the diastereomers and converting (e.g., hydrolyzing) the individual diastereomers
to the corresponding pure enantiomers. Also, some of the compounds of the invention may be atropisomers (e.g.,
substituted biaryls) and are considered as part of this invention. Enantiomers can also be separated by use of chiral
HPLC column.
[0055] It is also possible that the compounds of the invention may exist in different tautomeric forms, and all such
forms are embraced within the scope of the invention. Also, for example, all keto-enol and imine-enamine forms of the
compounds are included in the invention.
[0056] All stereoisomers (for example, geometric isomers, optical isomers and the like) of the present compounds
(including those of the salts and solvates of the compounds), such as those which may exist due to asymmetric carbons
on various substituents, including enantiomeric forms (which may exist even in the absence of asymmetric carbons),
rotameric forms, atropisomers, and diastereomeric forms, are contemplated within the scope of this invention, as are
positional isomers (such as, for example, 4-pyridyl and 3-pyridyl). (For example, if a compound of The invention incor-
porates a double bond or a fused ring, both the cis- and trans-forms, as well as mixtures, are embraced within the scope
of the invention. Also, for example, all keto-enol and imine-enamine forms of the compounds are included in the invention.)
Individual stereoisomers of the compounds of the invention may, for example, be substantially free of other isomers, or
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may be admixed, for example, as racemates or with all other, or other selected, stereoisomers. The chiral centers of the
present invention can have the S or R configuration as defined by the IUPAC 1974 Recommendations. The use of the
terms "salt", "solvate", "ester", "prodrug" and the like, is intended to equally apply to the salt, solvate, ester and prodrug
of enantiomers, stereoisomers, rotamers, tautomers, positional isomers, racemates or prodrugs of the inventive com-
pounds.
[0057] Diastereomeric mixtures can be separated into their individual diastereomers on the basis of their physical
chemical differences by methods well known to those skilled in the art, such as, for example, by chromatography and/or
fractional crystallization. Enantiomers can be separated by converting the enantiomeric mixture into a diastereomeric
mixture by reaction with an appropriate optically active compound (e.g., chiral auxiliary such as a chiral alcohol or
Mosher’s acid chloride), separating the diastereomers and converting (e.g., hydrolyzing) the individual diastereomers
to the corresponding pure enantiomers. Also, some of the compounds of the invention may be atropisomers (e.g.,
substituted biaryls) and are considered as part of this invention. Enantiomers can also be separated, for example, by
use of chiral HPLC column.
[0058] The present invention also embraces isotopically-labelled compounds of the present invention which are iden-
tical to those recited herein, but for the fact that one or more atoms are replaced by an atom having an atomic mass or
mass number different from the atomic mass or mass number usually found in nature. Examples of isotopes that can
be incorporated into compounds of the invention include isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorus,
fluorine and chlorine, such as 2H, 3H, 13C, 14C, 15N, 18O, 17O, 31P, 32P, 35S, 18F, and 36Cl, respectively.
[0059] Certain isotopically-labelled compounds of the invention (e.g., those labeled with 3H and 14C) are useful in
compound and/or substrate tissue distribution assays. Tritiated (i.e., 3H) and carbon-14 (i.e., 14C) isotopes are particularly
preferred for their ease of preparation and detectability. Further, substitution with heavier isotopes such as deuterium
(i.e., 2H) may afford certain therapeutic advantages resulting from greater metabolic stability (e.g., increased in vivo half-
life or reduced dosage requirements) and hence may be preferred in some circumstances. Isotopically labelled com-
pounds of The invention can generally be prepared by following procedures analogous to those disclosed in the Schemes
and/or in the Examples hereinbelow, by substituting an appropriate isotopically labelled reagent for a non-isotopically
labelled reagent.
[0060] Polymorphic forms of the compounds of the invention, and of the salts, solvates, esters and prodrugs of the
compounds of the invention, are intended to be included in the present invention.
[0061] The term "pharmaceutical composition" is also intended to encompass both the bulk composition and individual
dosage units comprised of more than one (e.g., two) pharmaceutically active agents such as, for example, a compound
of the present invention and an additional agent selected from the lists of the additional agents described herein, along
with any pharmaceutically inactive excipients. The bulk composition and each individual dosage unit can contain fixed
amounts of the afore-said "more than one pharmaceutically active agents". The bulk composition is material that has
not yet been formed into individual dosage units. An illustrative dosage unit is an oral dosage unit such as tablets, pills
and the like. Similarly, the herein-described method of treating a patient by administering a pharmaceutical composition
of the present invention is also intended to encompass the administration of the afore-said bulk composition and individual
dosage units.
[0062] The compounds according to the invention have pharmacological properties; in particular, the compounds of
the invention can be inhibitors of protein kinases such as, for example, the inhibitors of the cyclin-dependent kinases,
mitogen-activated protein kinase (MAPK/ERK), glycogen synthase kinase 3(GSK3beta) and the like. The cyclin depend-
ent kinases (CDKs) include, for example, CDC2 (CDK1), CDK2, CDK4, CDK5, CDK6, CDK7 CDK8 and CDK9. The
novel compounds of the invention are expected to be useful in the therapy of proliferative diseases such as cancer,
autoimmune diseases, viral diseases, fungal diseases, neurological/neurodegenerative disorders, arthritis, inflammation,
anti-proliferative (e.g., ocular retinopathy), neuronal, alopecia and cardiovascular disease. Many of these diseases and
disorders are listed in U.S. 6,413,974 cited earlier, the disclosure of which is incorporated herein.
[0063] More specifically, the compounds of the invention can be useful in the treatment of a variety of cancers, including
(but not limited to) the following: carcinoma, including that of the bladder, breast, colon, kidney, liver, lung, including
small cell lung cancer, non-small cell lung cancer, head and neck, esophagus, gall bladder, ovary, pancreas, stomach,
cervix, thyroid, prostate, and skin, including squamous cell carcinoma;
hematopoietic tumors of lymphoid lineage, including leukemia, acute lymphocytic leukemia, acute lymphoblastic leuke-
mia, B-cell lymphoma, T- cell lymphoma, Hodgkins lymphoma, non-Hodgkins lymphoma, hairy cell lymphoma, mantle
cell lymphoma, myeloma, and Burkett’s lymphoma;
hematopoietic tumors of myeloid lineage, including acute and chronic myelogenous leukemias, myelodysplastic syn-
drome and promyelocytic leukemia;
tumors of mesenchymal origin, including fibrosarcoma and rhabdomyosarcoma;
tumors of the central and peripheral nervous system, including astrocytoma, neuroblastoma, glioma and schwannomas;
and
other tumors, including melanoma, seminoma, teratocarcinoma, osteosarcoma, xenoderoma pigmentosum, keratoctan-
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thoma, thyroid follicular cancer and Kaposi’s sarcoma.
[0064] Due to the key role of CDKs in the regulation of cellular proliferation in general, inhibitors could act as reversible
cytostatic agents which may be useful in the treatment of any disease process which features abnormal cellular prolif-
eration, e.g., benign prostate hyperplasia, familial adenomatosis polyposis, neuro-fibromatosis, atherosclerosis, pulmo-
nary fibrosis, arthritis, psoriasis, glomerulonephritis, restenosis following angioplasty or vascular surgery, hypertrophic
scar formation, inflammatory bowel disease, transplantation rejection, endotoxic shock, and fungal infections.
[0065] Compounds of the invention may also be useful in the treatment of Alzheimer’s disease, as suggested by the
recent finding that CDK5 is involved in the phosphorylation of tau protein (J. Biochem, (1995) 117, 741-749).
[0066] Compounds of the invention may induce or inhibit apoptosis. The apoptotic response is aberrant in a variety
of human diseases. Compounds of The invention, as modulators of apoptosis, will be useful in the treatment of cancer
(including but not limited to those types mentioned hereinabove), viral infections (including but not limited to herpevirus,
poxvirus, Epstein- Barr virus, Sindbis virus and adenovirus), prevention of AIDS development in HIV-infected individuals,
autoimmune diseases (including but not limited to systemic lupus, erythematosus, autoimmune mediated glomerulone-
phritis, rheumatoid arthritis, psoriasis, inflammatory bowel disease, and autoimmune diabetes mellitus), neurodegener-
ative disorders (including but not limited to Alzheimer’s disease, AIDS-related dementia, Parkinson’s disease, amyo-
trophic lateral sclerosis, retinitis pigmentosa, spinal muscular atrophy and cerebellar degeneration), myelodysplastic
syndromes, aplastic anemia, ischemic injury associated with myocardial infarctions, stroke and reperfusion injury, ar-
rhythmia, atherosclerosis, toxin-induced or alcohol related liver diseases, hematological diseases (including but not
limited to chronic anemia and aplastic anemia), degenerative diseases of the musculoskeletal system (including but not
limited to osteoporosis and arthritis) aspirin-sensitive rhinosinusitis, cystic fibrosis, multiple sclerosis, kidney diseases
and cancer pain.
[0067] Compounds of the invention, as inhibitors of the CDKs, can modulate the level of cellular RNA and DNA
synthesis. These agents would therefore be useful in the treatment of viral infections (including but not limited to HIV,
human papilloma virus, herpesvirus, poxvirus, Epstein-Barr virus, Sindbis virus and adenovirus).
[0068] Compounds of the invention may also be useful in the chemoprevention of cancer. Chemoprevention is defined
as inhibiting the development of invasive cancer by either blocking the initiating mutagenic event or by blocking the
progression of pre-malignant cells that have already suffered an insult or inhibiting tumor relapse.
[0069] Compounds of the invention may also be useful in inhibiting tumor angiogenesis and metastasis.
[0070] Compounds of the invention may also act as inhibitors of other protein kinases, e.g., protein kinase C, her2,
raf 1, MEK1, MAP kinase, EGF receptor, PDGF receptor, IGF receptor, PI3 kinase, wee1 kinase, Src, Abl and thus be
effective in the treatment of diseases associated with other protein kinases.
[0071] Another aspect of this invention is a method of treating a mammal (e.g., human) having a disease or condition
associated with the CDKs by administering a therapeutically effective amount of at least one compound of The invention,
or a pharmaceutically acceptable salt or solvate of said compound to the mammal.
[0072] A preferred dosage is about 0.001 to 500 mg/kg of body weight/day of the compound of the invention. An
especially preferred dosage is about 0.01 to 25 mg/kg of body weight/day of a compound of the invention, or a pharma-
ceutically acceptable salt or solvate of said compound.
[0073] The compounds of this invention may also be useful in combination (administered together or sequentially)
with one or more of anti-cancer treatments such as radiation therapy, and/or one or more anti-cancer agents selected
from the group consisting of cytostatic agents, cytotoxic agents (such as for example, but not limited to, DNA interactive
agents (such as cisplatin or doxorubicin)); taxanes (e.g. taxotere, taxol); topoisomerase II inhibitors (such as etoposide);
topoisomerase I inhibitors (such as irinotecan (or CPT-11), camptostar, or topotecan); tubulin interacting agents (such
as paclitaxel, docetaxel or the epothilones); hormonal agents (such as tamoxifen); thymidilate synthase inhibitors (such
as 5-fluorouracil); anti-metabolites (such as methoxtrexate); alkylating agents (such as temozolomide (TEMODAR™

from Schering-Plough Corporation, Kenilworth, New Jersey), cyclophosphamide); Farnesyl protein transferase inhibitors
(such as, SARASAR™(4-[2-[4-[(11R)-3,10-dibromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-
yl-]-1-piperidinyl]-2-oxoehtyl]-1-piperidinecarboxamide, or SCH 66336 from Schering-Plough Corporation, Kenilworth,
New Jersey), tipifarnib (Zarnestra® or R115777 from Janssen Pharmaceuticals), L778,123 (a farnesyl protein transferase
inhibitor from Merck & Company, Whitehouse Station, New Jersey), BMS 214662 (a farnesyl protein transferase inhibitor
from Bristol-Myers Squibb Pharmaceuticals, Princeton, New Jersey); signal transduction inhibitors (such as, Iressa (from
Astra Zeneca Pharmaceuticals, England), Tarceva (EGFR kinase inhibitors), antibodies to EGFR (e.g., C225),
GLEEVEC™ (C-abl kinase inhibitor from Novartis Pharmaceuticals, East Hanover, New Jersey); interferons such as,
for example, intron (from Schering-Plough Corporation), Peg-Intron (from Schering-Plough Corporation); hormonal ther-
apy combinations; aromatase combinations; ara-C, adriamycin, cytoxan, Clofarabine (Clolar® from Genzyme Oncology,
Cambridge, Massachusetts), cladribine (Leustat® from Janssen-Cilag Ltd.), aphidicolon, rituxan (from Genentech/Biogen
Idec), sunitinib (Sutent® from Pfizer), dasatinib (or BMS-354825 from Bristol-Myers Squibb), tezacitabine (from Aventis
Pharma), SmI1, fludarabine (from Trigan Oncology Associates), pentostatin (from BC Cancer Agency), triapine (from
Vion Pharmaceuticals), didox (from Bioseeker Group), trimidox (from ALS Therapy Development Foundation), amidox,
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3-AP (3-aminopyridine-2-carboxaldehyde thiosemicarbazone), MDL-101,731 ((E)-2’-deoxy-2’-(fluoromethylene)cyti-
dine) and gemcitabine.
[0074] Other anti-cancer (also known as anti-neoplastic) agents include but are not limited to Uracil mustard, Chlo-
rmethine, Ifosfamide, Melphalan, Chlorambucil, Pipobroman, Triethylenemelamine, Triethylenethiophosphoramine, Bu-
sulfan, Carmustine, Lomustine, Streptozocin, Dacarbazine, Floxuridine, Cytarabine, 6-Mercaptopurine, 6-Thioguanine,
Fludarabine phosphate, oxaliplatin, leucovirin, oxaliplatin (ELOXATIN™ from Sanofi-Synthelabo Pharmaeuticals,
France), Pentostatine, Vinblastine, Vincristine, Vindesine, Bleomycin, Dactinomycin, Daunorubicin, Doxorubicin, Epiru-
bicin, Idarubicin, Mithramycin, Deoxycoformycin, Mitomycin-C, L-Asparaginase, Teniposide 17α-Ethinylestradiol, Di-
ethylstilbestrol, Testosterone, Prednisone, Fluoxymesterone, Dromostanolone propionate, Testolactone, Megestrolac-
etate, Methylprednisolone, Methyltestosterone, Prednisolone, Triamcinolone, Chlorotrianisene, Hydroxyprogesterone,
Aminoglutethimide, Estramustine, Medroxyprogesteroneacetate, Leuprolide, Flutamide, Toremifene, goserelin, Cispla-
tin, Carboplatin, Hydroxyurea, Amsacrine, Procarbazine, Mitotane, Mitoxantrone, Levamisole, Navelbene, Anastrazole,
Letrazole, Capecitabine, Reloxafine, Droloxafine, Hexamethylmelamine, Avastin, herceptin, Bexxar, Velcade, Zevalin,
Trisenox, Xeloda, Vinorelbine, Porfimer, Erbitux, Liposomal, Thiotepa, Altretamine, Melphalan, Trastuzumab, Lerozole,
Fulvestrant, Exemestane, Fulvestrant, Ifosfomide, Rituximab, C225 (or Cetuximab from Merck KGaA, Darmstadt, Ger-
many), and Campath.
[0075] The compounds of this invention may specifically be useful in combination (administered together, concurrently
or sequentially) with temozolomide and/or radiation therapy.
[0076] If formulated as a fixed dose, such combination products employ the compounds of this invention within the
dosage range described herein and the other pharmaceutically active agent or treatment within its dosage range. For
example, the CDC2 inhibitor olomucine has been found to act synergistically with known cytotoxic agents in inducing
apoptosis (J. Cell Sci., (1995) 108, 2897. Compounds of The invention may also be administered sequentially with known
anticancer or cytotoxic agents when a combination formulation is inappropriate. The invention is not limited in the
sequence of administration; compounds of The invention may be administered either prior to or after administration of
the known anticancer or cytotoxic agent. For example, the cytotoxic activity of the cyclin-dependent kinase inhibitor
flavopiridol is affected by the sequence of administration with anticancer agents. Cancer Research, (1997) 57, 3375.
Such techniques are within the skills of persons skilled in the art as well as attending physicians.
[0077] Accordingly, in an aspect, this invention includes combinations comprising an amount of at least one compound
of the invention, or a pharmaceutically acceptable salt, solvate, ester or prodrug thereof, and an amount of one or more
anti-cancer treatments and anti-cancer agents listed above wherein the amounts of the compounds/ treatments result
in desired therapeutic effect.
[0078] The pharmacological properties of the compounds of this invention may be confirmed by a number of pharma-
cological assays. The exemplified pharmacological assays which are described later have been carried out with the
compounds according to the invention and their salts.
[0079] This invention is also directed to pharmaceutical compositions which comprise at least one compound of the
invention, or a pharmaceutically acceptable salt, solvate, ester or prodrug of said compound and at least one pharma-
ceutically acceptable carrier.
[0080] For preparing pharmaceutical compositions from the compounds described by this invention, inert, pharma-
ceutically acceptable carriers can be either solid or liquid. Solid form preparations include powders, tablets, dispersible
granules, capsules, cachets and suppositories. The powders and tablets may be comprised of from about 5 to about 95
percent active ingredient. Suitable solid carriers are known in the art, e.g., magnesium carbonate, magnesium stearate,
talc, sugar or lactose. Tablets, powders, cachets and capsules can be used as solid dosage forms suitable for oral
administration. Examples of pharmaceutically acceptable carriers and methods of manufacture for various compositions
may be found in A. Gennaro (ed.), Remington’s Pharmaceutical Sciences, 18th Edition, (1990), Mack Publishing Co.,
Easton, Pennsylvania.
[0081] Liquid form preparations include solutions, suspensions and emulsions. As an example may be mentioned
water or water-propylene glycol solutions for parenteral injection or addition of sweeteners and opacifiers for oral solutions,
suspensions and emulsions. Liquid form preparations may also include solutions for intranasal administration.
[0082] Aerosol preparations suitable for inhalation may include solutions and solids in powder form, which may be in
combination with a pharmaceutically acceptable carrier, such as an inert compressed gas, e.g. nitrogen.
[0083] Also included are solid form preparations that are intended to be converted, shortly before use, to liquid form
preparations for either oral or parenteral administration. Such liquid forms include solutions, suspensions and emulsions.
[0084] The compounds of the invention may also be deliverable transdermally. The transdermal compositions can
take the form of creams, lotions, aerosols and/or emulsions and can be included in a transdermal patch of the matrix or
reservoir type as are conventional in the art for this purpose.
[0085] The compounds of this invention may also be delivered subcutaneously.
[0086] Preferably the compound is administered orally.
[0087] Preferably, the pharmaceutical preparation is in a unit dosage form. In such form, the preparation is subdivided
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into suitably sized unit doses containing appropriate quantities of the active component, e.g., an effective amount to
achieve the desired purpose.
[0088] The quantity of active compound in a unit dose of preparation may be varied or adjusted from about 1 mg to
about 100 mg, preferably from about 1 mg to about 50 mg, more preferably from about 1 mg to about 25 mg, according
to the particular application.
[0089] The actual dosage employed may be varied depending upon the requirements of the patient and the severity
of the condition being treated. Determination of the proper dosage regimen for a particular situation is within the skill of
the art. For convenience, the total daily dosage may be divided and administered in portions during the day as required.
[0090] The amount and frequency of administration of the compounds of the invention and/or the pharmaceutically
acceptable salts thereof will be regulated according to the judgment of the attending clinician considering such factors
as age, condition and size of the patient as well as severity of the symptoms being treated. A typical recommended daily
dosage regimen for oral administration can range from about 1 mg/day to about 500 mg/day, preferably 1 mg/day to
200 mg/day, in two to four divided doses.
[0091] Another aspect of this invention is a kit comprising a therapeutically effective amount of at least one compound
of the invention, or a pharmaceutically acceptable salt, solvate, ester or prodrug of said compound and a pharmaceutically
acceptable carrier, vehicle or diluent.
[0092] Yet another aspect of this invention is a kit comprising an amount of at least one compound of The invention,
or a pharmaceutically acceptable salt, solvate, ester or prodrug of said compound and an amount of at least one anticancer
therapy and/or anti-cancer agent listed above, wherein the amounts of the two or more ingredients result in desired
therapeutic effect.
[0093] The invention disclosed herein is exemplified by the following preparations and examples which should not be
construed to limit the scope of the disclosure. Alternative mechanistic pathways and analogous structures will be apparent
to those skilled in the art.
[0094] Where NMR data are presented, 1H spectra were obtained on either a Varian VXR-200 (200 MHz, 1H), Varian
Gemini-300 (300 MHz) or XL-400 (400 MHz) and are reported as ppm down field from Me4Si with number of protons,
multiplicities, and coupling constants in Hertz indicated parenthetically. Where LC/MS data are presented, analyses was
performed using an Applied Biosystems API-100 mass spectrometer and Shimadzu SCL-10A LC column: Altech platinum
C18, 3 micron, 33mm x 7mm ID; gradient flow: 0 min - 10% CH3CN, 5 min - 95% CH3CN, 7 min - 95% CH3CN, 7.5 min
-10% CH3CN, 9 min - stop. The retention time and observed parent ion are given.
[0095] The following solvents and reagents may be referred to by their abbreviations in parenthesis:

Thin layer chromatography: TLC
dichloromethane: CH2Cl2
ethyl acetate: AcOEt or EtOAc
methanol: MeOH
trifluoroacetate: TFA
triethylamine: Et3N or TEA
butoxycarbonyl: n-Boc or Boc
nuclear magnetic resonance spectroscopy:NMR
liquid chromatography mass spectrometry: LCMS
high resolution mass spectrometry: HRMS
milliliters: mL
millimoles: mmol
microliters: ml
grams: g
milligrams: mg
room temperature or rt (ambient): about 25ºC.

EXAMPLES

PREPARATIVE EXAMPLE 10-C:

[0096]
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[0097] SOCl2 (18.5 mL) was added slowly under N2 to a stirred mixture of the acid (50.0 g, 218 mmol) and pyridine
(44.0 mL) in anhydrous CH2Cl2 (60 mL). The mixture was stirred at 25 °C for 20 min, then Meldrum’s acid (35.0 g, 243
mmol) and DMAP (66.6 g, 546 mmol) were added and the mixture was stirred under N2 for 1 hr. Then Et2O (2 L) was
added, the mixture was washed with 1 M HCl (3 x 500 mL), brine (500 mL), and the organic layer was dried over Na2SO4,
filtered, and the solvent was evaporated. The residue was dissolved in MeOH (580 mL), and the mixture was refluxed
for 4 hr. The solvent was evaporated and the residue was purified by column chromatography on silica gel with 10:1
CH2Cl2/EtOAc as eluent. Pale yellow oil (26.5 g, 43 %) was obtained.

PREPARATIVE EXAMPLE 20-C:

[0098]

[0099] A mixture of the β-ketoester from Preparative Example 10-C (20.0 g, 70.1 mmol) and 3-aminopyrazole (5.40
g, 65.0 mmol) in anhydrous toluene (60 mL) was stirred and refluxed under N2 for 24 hr. The solvent was evaporated
and the residue was purified by column chromatography on silica gel with 20:1 CH2Cl2/MeOH as eluent. White solid
(15.0 g, 73 %) was obtained.

PREPARATIVE EXAMPLE 30-C:

[0100]

[0101] The known compound was prepared according to the procedure documented in J. Heterocyclic Chem. 1986,
23, 349.

PREPARATIVE EXAMPLE 40-C:

[0102]

[0103] A mixture of the product from Preparative Example 20-C (12.50 g, 39.3 mmol), N,N-dimethylaniline (15.5 mL),
and POCl3 (125 mL) was stirred at 25 °C for 4 days. Excess of POCl3 was evaporated and the residue was poured into
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saturated aqueous NaHCO3 (600 mL). The mixture was extracted with CH2Cl (3x200 mL), the combined extracts were
dried over Na2SO4, filtered, and the solvent was evaporated. The residue was purified by column chromatography on
silica gel with 8:1 CH2Cl2/EtOAc as eluent. Pale yellow wax (9.41 g, 71 %) was obtained.

PREPARATIVE EXAMPLE 50-C:

[0104]

[0105] The known compound was prepared according to the procedure documented in J. Med. Chem. 1981, 24(5),
610-613.

PREPARATIVE EXAMPLE 60-C:

[0106]

[0107] A solution of NBS (4.03 g, 22.7 mmol) in anhydrous CH3CN (40 mL) was added under N2 to a stirred solution
of the product from Preparative Example 40-C (7.63 g, 22.7 mmol) in anhydrous CH3CN (60 mL) and CH2Cl2 (20 mL).
The mixture was stirred for 2 hr, the solvents were evaporated, and the residue was purified by column chromatography
on silica gel with 20:1 CH2Cl2/EtOAc as eluent. Pale yellow solid foam (9.20 g, 97 %) was obtained.

PREPARATIVE EXAMPLE 70-C:

[0108]

[0109] By essentially same procedure set forth in Preparative Example 60-C, the 7-chloro adduct (1.2 g, 7.5 mmol)
from Preparative Example 50-C was treated with NBS (1.5 g, 8.2 mmol) to afford 1.2 g (69% yield) of a yellow solid. MS
= 233.9 [M+H].

PREPARATIVE EXAMPLE 80-C:

[0110]
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[0111] A mixture of the product from Preparative Example 60-C (8.00 g, 19.3 mmol) and NaOMe (2.16 g, 40.0 mmol)
in anhydrous MeOH (100mL) was stirred for 20 hr. CH2Cl2 (200mL) was then added, the mixture was filtered through
Celite, the solvent was evaporated, and the residue was purified by column chromatography on silica gel with 2:1
CH2Cl2/EtOAc as eluent. White solid (7.75 g, 98 %) was obtained.

PREPARATIVE EXAMPLE 90-C:

[0112]

[0113] By essentially same procedure set forth in Preparative Example 80-C, the 7-chloro adduct (1.6 g, 6.9 mmol)
from Preparative Example 70-C was treated with NaOMe (0.74 g, 13.8 mmol) to afford 1.5 g (95% yield) of a yellow/orange
solid. LC-MS = 228.1 [M+H]; 97% purity.
[0114] PREPARATIVE EXAMPLE 100-C:

[0115] To a mixture of Boc derivative (3.0 g, 7.3 mmol) from Preparative Example 80-C in DME/H2O (16 mL/4 mL)
was added 1-methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2yl)-1H-pyrazole (2.8 g, 13.5 mmol) and Na2CO3 (3.9 g,
36.4 mmol). N2 was bubbled thru the solution for 20 min with stirring whereupon PdCl2(PPh3)2 (0.39 g, 0.47 mmol) was
added. The mixture was heated to 110 °C and was stirred for 12 hr. The mixture was cooled to rt, concentrated under
reduced pressure and placed under high vacuum. The crude product was purified by flash chromatography using a 30:1
mixture of CH2Cl2/MeOH as eluent to afford 1.57 g (52 % yield) as an orange/brown solid. LC-MS: =413.2 [M+H] 97%
purity.

PREPARATIVE EXAMPLE 110-C:

[0116]
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[0117] By essentially same procedure set forth in Preparative Example 100-C, the 7-methoxy adduct (0.80 g, 3.5
mmol) from Preparative Example 90-C was converted to 0.68 g (84% yield) of an orange solid. MS = 230.2. [M+H].

PREPARATIVE EXAMPLE 120-C:

[0118]

[0119] To a solution of 3-Br adduct (0.27 g, 0.67 mmol) from Preparative Example 80-C in CH3CN (4 mL) at rt was 4-
tributylstannylthiazole (0.50 g, 1.34 mmol) followed by PdCl2(PPh3)2 (47, mg, 0.067 mmol). The resulting mixture was
degassed under aspirator vacuum and filled with N2 six times. The mixture was fitted with a condenser and was heated
to 85 °C. The mixture was stirred for 12 hr, cooled to rt, and diluted with EtOAc (10 mL). The mixture was filtered thru
a Celite pad which was washed with EtOAc (3 x 5 mL), CH2Cl2 (1 x 5 mL) and MeOH (1 x 5 mL). The resulting filtrate
was concentrated under reduced pressure and was placed under high vacuum. The crude product was purified by
preparative thin-layer chromatography (6 x 1000 mM plates) using a 20:1 mixture of CH2Cl2/MeOH as eluent to afford
0.26 g (93% yield) as an orange oil. LC-MS: = 416.2 [M+H] 61% purity.

PREPARATIVE EXAMPLE 130-C:

[0120]

[0121] To a solution of 5-amino-3-methylisothiazole hydrochloride (0.15 g, 0.97 mmol) in dry DMSO (1.5 mL) at rt was
added 60% NaH in oil (46 mg, 1.94 mmol) in one portion. The resulting mixture was stirred for 15 min at rt where upon
the 7-methoxy adduct (0.20 g, 0.48 mmol) from Preparative Example 100-C was added in a single portion. The mixture
was stirred for 12 h at rt, cooled to rt, and quenched with sat. aq. NH4Cl (3 mL). The mixture was extracted with a mixture
of 10% IPA/CH2Cl2 (3 x 20 ml) and the organic layers were combined. The organic layer was washed with brine (1 x 10
mL), dried (Na2SO4), filtered and concentrated under reduced pressure. The crude product was diluted with water (2
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mL) and the resultant ppt was filtered and washed with water (2 x 1 mL). The ppt was dried under high vacuum to afford
0.22 g (93% yield) of a red/orange solid. LC-MS: = 495.3 [M+H] 99% purity.
[0122] PREPARATIVE EXAMPLE 140-C:

[0123] By essentially same procedure set forth in Preparative Example 130-C, the 7-methoxy adduct (0.28 g, 0.69
mmol) from Preparative Example 120-C was converted to 70 mg (20% yield) of an orange semisolid. MS = 498.1 [M+H].

EXAMPLE 10-C

[0124]

[0125] By essentially same procedure set forth in Preparative Example 130-C, the 7-methoxy adduct (0.15 g, 0.66
mmol) from Preparative Example 110-C was converted to 56 mg (27% yield) of a yellow solid. mp 152-155 °C; LC-MS
= 312.2. [M+H]; 85% purity.

PREPARATIVE EXAMPLES 150-C - 230-C:

[0126] Following the procedure set forth in Preparative Example 13 but utilizing the commercially available heteroaryl
amines (as indicated) in Table 10-C with the 7-methoxy adduct from Preparative Example 100-C, the substituted pyra-
zolo[1,5-a]pyrimidine adducts were prepared (Products).



EP 2 069 348 B1

24

5

10

15

20

25

30

35

40

45

50

55

Table 10-C

Prep. Ex. Amine Product
1.Yield (%)

2. LC-MS

150-C

 

 

1.58

2. 475.3

160-C

 

 

1.48

2. 475.3

170-C

 

 

1.67

2.475.3

180-C

 

 

1.98

2.479.3
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(continued)

Prep. Ex. Amine Product
1.Yield (%)
2. LC-MS

190-C

 

 

1. 33

2. 476.3

200-C

 
 

1. 56

2. 556.3

210-C

 

 

1. 98

2. 492.3

220-C

 

 

1. 66

2. 482.3
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PREPARATIVE EXAMPLE 231-C:

[0127]

[0128] 3-Amino-4-bromopyrazole (5 g, 30.9 mmol) and 4-methoxybenzyl chloride (21 g, 134 mmol, 4.3 equiv.) were
combined in anhydrous DMF (25 mL) and added dropwise to a stirred suspension of sodium hydride (60% dispersion
in mineral oil, 6.25 g, 156 mmol, 5 equiv.) in anhydrous DMF (50 mL). The resulting suspension was stirred 2 days at
room temperature. Water (300 mL) was added slowly and the resulting mixture was extracted with ether (4 x 350 mL).
The organic layers were combined, washed with brine, dried over anhydrous sodium sulfate and concentrated under
reduced pressure. The crude product was dissolved in dichloromethane and purified by silica gel chromatography using
a gradient from 10% to 20% ethyl acetate-hexanes. The product, a white solid, is obtained as a 60:40 mixture of the 1-
benzylated-1H product and the 2-benzylated-2H product (14.96 g total, 93% yield).

PREPARATIVE EXAMPLE 232-C:

[0129]

[0130] The compound from Preparative Example 231-C (10 g, 19.15 mmol) and 1-methyl-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazole (11.95 g, 57.42 mmol, 3.0 equiv.) were combined in 120 mL dimethoxyethane. 2M sodium
carbonate solution (30 mL, 60 mmol, 3.1 equiv.) was added followed by tetrakis(triphenylphosphine) palladium(0) (2.36
g, 2.04 mmol, 0.11 equiv.). The mixture was stirred 16 hours at 90 °C. After cooling to room temperature, water (200
mL) and brine (50 mL) were added and the mixture was extracted with ethyl acetate (2 x 200 mL). The extracts were
combined, washed with brine, dried over anhydrous sodium sulfate and concentrated under reduced pressure. The
crude product was dissolved in dichloromethane and purified by silica gel chromatography using a gradient from 33%
to 66% ethyl acetate-hexanes. The 1-benzylated-1H product (Rf = 0.27 in 66% ethyl acetate-hexanes) elutes first,

(continued)

Prep. Ex. Amine Product
1.Yield (%)
2. LC-MS

230-C

 

 

1. 90

2. 479.3
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followed by the 2-benzylated-2H-product (Rf = 0.19 in 66% ethyl acetate-hexanes). The product is obtained as a yellow
solid (5.60 g total, 56% yield) with an isomeric ratio of 62:38.

PREPARATIVE EXAMPLE 233-C:

[0131]

[0132] The compound from Preparative Example 232-C (4.3 g, 8.22 mmol) was dissolved in trifluoroacetic acid (70
mL) and stirred 17 hours at reflux. After cooling, the trifluoroacetic acid was removed under reduced pressure. The
resulting residue was dissolved in tetrahydrofuran (100 mL), methanol (50 mL) and 4N aqueous sodium hydroxide
solution (25 mL, 100 mmol, 12 equiv.). The mixture was stirred 4 hours at 70 °C then cooled to room temperature. The
mixture was concentrated and the residue was suspended in brine (100 mL) and water (40 mL). This mixture was
extracted with 20% isopropanol in ethyl acetate (8 x 100 mL). The extracts were combined, dried over anhydrous sodium
sulfate, filtered and concentrated under reduced pressure. The crude product was dissolved in 10% methanol in dichlo-
romethane and purified by silica gel chromatography using 10% methanol-dichloromethane followed by 10% 7N ammonia
in methanol-dichloromethane. The product is obtained as a tan to brown solid (1.03 g, 77% yield).

PREPARATIVE EXAMPLE 240-C:

[0133]

[0134] To a solution of aminopyrazole (0.74 g, 4.5 mmol) from Preparative Example 233-C in toluene (40 mL) in a
pressure tube at rt was added β-keto ester (1.5 g, 5.0 mmol) from Preparative Example 1. The pressure tube was capped
and heated to 110 °C and was stirred for 12 h. The mixture was cooled to rt and was concentrated under reduced
pressure. The material was taken on crude to the next transformation. LC-MS: = 399.2 [M+H]; 70% purity.

PREPARATIVE EXAMPLE 250-C:

[0135]
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[0136] To a solution of 7-hydroxyl adduct (1.84 g, 4.5 mmol) from Preparative Example 240-C in POCl3 (13 mL, 0.14
mol) at rt was added N,N-dimethylaniline (2 mL, 15.8 mmol). The resulting solution was stirred at rt for 12 h (until complete
by TLC) and was concentrated under reduced pressure. The crude material was cooled to 0 °C and was treated with
CH2Cl2 (50 mL) and sat. aq. NaHCO3 (10 mL). The layers were separated and the aqueous, layer was extracted with
CH2Cl2 (2 x 50 mL). The organic layers were combined, dried (Na2SO4), filtered, and concentrated under reduced
pressure. The crude product was purified by flash chromatography using a 1:1 mixture of hexanes/CH2Cl2 as eluent to
afford 1.4 g (96% yield) of a brown semisolid. LC-MS: = 317.2 [M+H]; 95% purity.

PREPARATIVE EXAMPLE 251-C:

[0137]

[0138] By essentially the same procedures set forth to make the compound from Preparative Example 250-C only
starting with thiomorpholine carboxylic acid, the above compound was prepared.

PREPARATIVE EXAMPLE 260-C:

[0139]

[0140] To a solution of 4-methylthiophene-2-carboxylic acid (5.0 g, 35.2 mmol) in t-BuOH (60 mL) was added DPPA
(7.6 mL, 35.2 mmol) and Et3N (4.9 mL, 35.2 mmol). The resulting mixture was heated to reflux and stirred for 48 h. The
mixture was cooled to rt and was concentrated under reduced pressure. The crude material was purified by flash
chromatography using a 3:1 mixture of hexanes/CH2Cl2 as eluent to afford 4.2 g (56% yield) as an orange oil.
[0141] The Boc derivative from above step (0.5 g, 2.3 mmol) was treated with 4M HCl/dioxane (25 mL) and was heated
to 70 °C. The mixture was stirred for 12h, cooled to rt, and concentrated under reduced pressure to afford 0.32 g (93%
yield) of the title compound. This material was used directly in subsequent coupling reactions.

PREPARATIVE EXAMPLE 270-C:

[0142]
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[0143] By essentially same procedure set forth in Preparative Example 130-C, the 7-chloro adduct (0.15 g, 0.35 mmol)
from Preparative Example 250-C was treated with 2-amino-4-methyl thiophene hydrochloride (0.32 g, 2.1 mmol) from
Preparative Example 260-C to afford 110 mg (64% yield) of a yellow semisolid. LC-MS = 494.3 [M+H]; 80% purity.

PREPARATIVE EXAMPLE 280-C:

[0144]

[0145] By essentially same procedure set forth in Preparative Example 130-C, the 7-chloro adduct (0.40 g, 0.96 mmol)
from Preparative Example 60-C was treated with 5-amino-3-methylisothiazole hydrochloride (0.28 g, 1.9 mmol) to afford
430 mg (91% yield) of a yellow semisolid. LC-MS = 495.3 [M+H]; 80% purity.

EXAMPLE 20-C

[0146]

[0147] By essentially same procedure set forth in Preparative Example 130-C, the 7-chloro adduct (0.12 g, 0.49 mmol)
from was treated with 5-amino-3-methylisothiazole hydrochloride (0.15 g, 0.98 mmol) to afford 38 mg (24% yield) of an
orange solid. mp 165-167 °C; LC-MS = 323.2 [M+H]; 98% purity.

PREPARATIVE EXAMPLE 290-C:

[0148] Following the procedure set forth in Preparative Example 130-C but utilizing the commercially available heter-



EP 2 069 348 B1

30

5

10

15

20

25

30

35

40

45

50

55

oaryl amines (as indicated) in Table 20-C with the 7-chloro adduct from Preparative Example 250-C, the substituted
pyrazolo[1,5-a]pyrimidine adducts were prepared (Products).

PREPARATIVE EXAMPLE 300-C:

[0149]

[0150] To a solution of Boc adduct (54 mg, 0.11 mmol) from Preparative Example 130-C in CH2Cl2 (5 mL) at rt was
added t-BuNH2 (0.41 mL, 3.9 mmol). The mixture was stirred for 15 min whereupon Br2 (5 mL, 0.099 mmol) was added
dropwise and the reaction was stirred for 1.5 h (until complete by TLC). The mixture was concentrated to dryness and
the crude product was purified by preparative thin-layer chromatography using 4 x 1000 mM plates with a 24:1 mixture
of CH2Cl2/MeOH as eluent to afford 25 mg (35% yield) of the title compound. LC-MS = 653.4 [M+H]; 99% purity.

Table 20-C

Prep. Ex. Amine Product
1. Yield (%)
2. LC-MS

290-C

 

 

1. 53

2. 557.3

291-C
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EXAMPLE 30-C (Reference Example)

[0151]

[0152] To a mixture of pyrazole adduct (120 mg, 0.24 mmol) from Preparative Example 130-C in CH2Cl2 (2 mL) at 0
°C was added TFA (0.6 mL) dropwise. The resulting mixture was stirred for 3 h at rt and concentrated under reduced
pressure. The crude material was dissolved in 7M NH3 in MeOH (3 mL) and was stirred for 2h. The mixture was
concentrated under reduced pressure and placed under high vacuum. The crude product was purified by preparative
thin-layer chromatography (4 x 1000 mM plates) using a 10:1 mixture of CH2Cl2/MeOH (7M NH3) as eluent to afford 20
mg (21% yield) as maize solid. mp 167-170 °C: LC-MS: = 395.2 [M+H] 95% purity.

EXAMPLES 40-C -170-C:

[0153] Following the procedure set forth in Example 30-C utilizing the appropriate Boc derivatives shown in Column
2, the substituted pyrazolo[1,5-a]pyrimidine adducts were prepared (Products) in Table 30-C.

Table 30-C

Ex. Column 2 Product

1. Yield (%)
2. LC-MS
3. mp (°C)

40-C

 
 

1. 38
2. 375.2

3. 124-126

50-C

 
 

1. 26
2. 375.2

3. 169-171
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(continued)

Ex. Column 2 Product

1. Yield (%)
2. LC-MS
3. mp (°C)

60-C

  

1. 36
2. 375.2

3. 200-202

70-C

  

1. 78
2. 379.2

3. 180-182

80-C

  

1. 92
2. 376.2

3. 119-121

90-C

 
 

1. 71
2. 454.1

3. 157-159
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(continued)

Ex. Column 2 Product

1. Yield (%)
2. LC-MS
3. mp (°C)

100-C

  

1. 98
2. 392.2

3. 171-174

110-C

 
 

1. 33
2. 382.2

3. 130-132

120-C

 
 

1. 70
2. 379.2

3. 118-121
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(continued)

Ex. Column 2 Product

1. Yield (%)
2. LC-MS
3. mp (°C)

130-C

 
 

1. 46
2. 457.3

3. 172-175

140-C

  

1. 34

2. 394.2

3. 121-123

150-C

  

1. 27
2. 398.2

3. 156-158

160-C

  

1. 42

2. 395.2

3. 168-171
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EXAMPLES 180-C and 190-C:

[0154]

[0155] 20 mg of Example 30-C was injected on a semipreparative Chiralcel AD column. Chromatography with mobile
phase 70:30 hexane/2-propanol with 0.2% diethylamine afforded two isomers: fast eluting (isomer 1) Example 180-C:
7 mg, yellow solid; LC-MS: 395.2 [M+H]; purity 99% and a slower eluting (isomer 2) Example 190-C: 8 mg, yellow solid;
LC-MS: 395.2 [M+H]; purity 99%.

(continued)

Ex. Column 2 Product

1. Yield (%)
2. LC-MS
3. mp (°C)

170-C

  

1. 32

2. 563.3

171-C

  

1H NMR (DMSO) δ 8.46 
(s, 1 H), 8.11 (s, 1H), 7.96 
(s, 1H), 7.13 (s, 1H), 6.72 
(s, 1H), 4.13-4.10 (m, 
1H), 3.89 (s, 3H), 
3.50-3.46 (m, 1H), 
3.30-3.15 (m, 2H), 
2.95-2.88 (m, 1H), 
2.83-2.77 (m, 1H), 
2.69-2.65 (m, 1 H), 2.38 
(s, 3H); MH+ = 413.
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EXAMPLES 200-C and 210-C:

[0156]

Part A

[0157] To a solution of 7-chloro-pyrazolo[1,5-a]pyrimidine (0.66 g) in DMSO (10 mL) was added sodium methanethi-
olate (0.45 g) in one portion. The resulting suspension was heated at 90°C for 16 hr, allowed to cool and then was
extracted with ethyl acetate (3 x 50 mL). The organic phase was washed with water, brine and then dried (sodium
sulfate). Chromatographic purification (silica gel, 25% ethyl acetate in hexanes) afforded the title compound as a yellow
orange solid (0.42 g). 1H-NMR (400 MHz, DMSO-d6) δ 8.81 (dd, 1 H), 8.08 (dd, 1 H), 6.90 (d, 1 H), 6.50 (dd, 1 H), 2.55
(s, 3H). LCMS: MH+ = 166.

Part B

[0158] To a solution of 7-methylsulfanyl-pyrazolo[1,5-a]pyrimidine (0.42 g, 2.54 mmol, 1.00 equiv) in acetonitrile (12
mL) at room temperature was added N-iodosuccinimide (0.6 g, 2.7 mmol, 1.05 equiv) in one portion. After 30 min at rt,
the reaction was concentrated affording the title compound as a yellow orange solid. The product was used in the next
step without purification. 1H-NMR (400 MHz, DMSO-d6) δ 8.83 (d, 1 H, J = 8.0 Hz), 8.17 (s, 1 H), 6.98 (d, 1H, J = 8.0
Hz), 2.55 (s, 3H). LCMS: MH+ = 292.

Part C

[0159] A mixture of 3-iodo-7-methylsulfanyl-pyrazolo[1,5-a]pyrimidine (0.21 g, 0.73 mmol, 1.00 equiv), boronate (0.31
g, 0.95 mmol, 1.3 equiv), PdCl2(dppf) (0.059 g, 0.07 mmol, 10 mol%) and potassium phosphate monohydrate (0.34 g,
1.5 mmol, 2.0 equiv) in 1,2-DME (6 mL) and water (1 mL) was stirred under Argon at 100°C for 12 hr. The mixture was
allowed to cool to room temperature and then was partitioned between ethyl acetate and water, washed with brine and
dried (sodium sulfate). Chromatographic purification (silica gel, 20% ethyl acetate in hexanes) afforded 0.2 g of the title
compound. LCMS: MH+ = 362.
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Part D

[0160] To a solution of 7-methylsulfanyl-3-[1-(2-trimethylsilanyl-ethoxymethyl)-1H-pyrazol-4-yl]-pyrazolo[1,5-a]pyrimi-
dine (0.2 g, 0.55 mmol, 1.00 equiv) in DCM (10 mL) at rt was added m-CPBA (0.25 g, 1.1 mmol, 2.0 equiv) in one portion.
The resulting mixture was allowed to stir for 30 min at rt and then was concentrated. The residue was partitioned between
ethyl acetate and water and the organic phase was washed with aq. sodium bicarbonate (2 x), brine and dried (sodium
sulfate). Concentration afforded the title compound as an orange solid that was used directly in the next step.

Part E

[0161] To a solution of isothiazole (1.15 equiv) in DMSO (2 mL) was added NaH (2.65 equiv). The resulting suspension
was stirred 5 min, then sulfone (1 equiv) from Part D was added. The reaction was quenched with saturated aq. NH4Cl
and extracted with ethyl acetate. The crude residue was treated with 2N HCl dioxane at 50 °C for 10 min, concentrated,
purified by Prep-LC and then converted to a hydrochloric salt.
[0162] By the procedures outlined in Part A-E, the compounds shown Column 2 of Table 40-C were prepared.

PREPARATIVE EXAMPLE 310-C:

[0163]

[0164] To a suspension of pyrazole from Preparative Example 233-C (4.0 g, 24.5 mmol, 1.00 equiv), dimethylmalonate

Table 40-C

Example Column 2 Exact mass MS m/z (M+H) HPLC MS tR

200-C

 

297.1 298.1 0.96

210-C

 

366.1 367.1 0.79
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(3.1 mL, 27.0 mmol, 1.1 equiv) in EtOH (74 mL) at rt was added 25% NaOMe in MeOH (11.2 mL). The mixture was
heated at reflux overnight (16 hr), allowed to cool to room temperature and then concentrated. The residue was dissolved
in a minimum amount of water (~100 mL) and then was treated with 1 N HCl until the pH was ~2-3. The resulting ppt
was collected by filtration and dried affording the title compound as a tan solid (4.9 g, 87%). LCMS: MH+ = 232.

EXAMPLE 320-C:

[0165]

[0166] A suspension of 5,7-dihydroxypyrazolopyrimidine from Preparative Example 310-C (4.2 g, 18.2 mmol, 1.00
equiv), N,N-diethylaniline (9 mL) and PCl5 (1.94 g, 9.32 mmol, 0.5 equiv) in POCl3 (170 mL was heated at 120°C in a
sealed vessel for 20 h. After the solution was allowed to cool, volatiles were removed under reduced pressure. The
residue was dissolved in DCM and then carefully added to aq. sodium bicarbonate. The organic phase was rinsed with
water, brine and dried. Concentration and purification by flash chromatography (silica gel) afforded the title compound
as a bright yellow solid (3.7 g, 76%). LCMS: MH+ = 268.

PREPARATIVE EXAMPLE 330-C:

[0167]

[0168] To a solution of aminoisothiazole (0.66 g, 2.0 equiv) in DMSO (30 mL) at rt was added NaH (0.29 g of 60%
dispersion in oil, 2.5 equiv) in one portion. After ca. 10 min, the compound from Preparative Example 320-C (0.78 g,
1.00 equiv) was added in one portion. After 30 min at room temperature, the reaction was quenched with sat. aq.
ammonium chloride and then extracted with 10% IPA/DCM (twice). The combined organic layers were washed with
water, brine and dried (sodium sulfate). After concentration the residue was purified by column chromatography (silica
gel, 80% EtOAc/hexane→EtOAc) to give the title compound 2 as a yellow solid 0.85 g (86%). 1H-NMR (400 MHz, DMSO-
d6) δ 11.63 (bs, 1 H), 8.59 (s, 1 H), 8.11 (s, 1H), 7.91 (d, 1 H), 7.32 (s, 1 H), 6.63 (s, 1 H), 3.91 (s, 3H) and 2.41 (s, 3H).
HPLC-MS tR = 1.64Min (UV 254nm). Mass calculated for formula C14H12ClN7S 345.06, observed LC/MS m/z 346.0
(M+H).

PREPARATIVE EXAMPLE 340-C:

[0169]
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[0170] By essentially the same procedure set forth in Preparative Example 330-C, the compound shown above was
prepared.

EXAMPLE 220-C

[0171]

[0172] To a solution of the compound from Preparative Example 330-C (0.03 g, 0.087 mmol) in DMSO (1 mL) in a
sealed tube vessel was added 3-aminoazetidine (3 equiv) and triethylamine (5 equiv). The tube was sealed and heated
via a microwave at 125°C for 60 min. LC-MS analysis indicated the reaction was complete. Purification by Prep-LC and
conversion to a hydrochloric salt afforded compound 2. HPLC-MS tR = 2.58Min (UV 254nm). Mass calculated for formula
C17H18N9S 381.15, observed LC/MS m/z 382.1 (M+H).

EXAMPLES 230-C - 430-C:

[0173] By essentially the same procedure outline in Example 220-C only substituting the appropriate amine, the
compounds shown in Column 2 of Table 50-C were prepared.

Table 50-C

Example Column 2 Exact mass MS m/z (M+H) HPLC MS tR

230-C

 

381.15 382.1 2.58
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(continued)

Example Column 2 Exact mass MS m/z (M+H) HPLC MS tR

240-C

 

395.16 396.1 1.94

250-C

 

409.18 410.1 2.08

260-C

 

409.18 410.1 2.12

270-C

 

395.16 396.1 1.98

280-C

 

424.18 425.2 3.72
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(continued)

Example Column 2 Exact mass MS m/z (M+H) HPLC MS tR

290-C

 

410.16 411.1 3.21

300-C

 

409.18 410.2 2.75

310-C

 

407.16 408.1 2.67

320-C

 

395.16 396.1 2.62

330-C

 

423.2 424.1 3.31
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(continued)

Example Column 2 Exact mass MS m/z (M+H) HPLC MS tR

340-C

 

423.2 424.1 2.85

350-C

 

423.2 424.1 2.92

360-C

 

395.16 396.1 2.62

370-C

 

439.19 440.2 2.76
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(continued)

Example Column 2 Exact mass MS m/z (M+H) HPLC MS tR

380-C

 

515.19 516.1 3.38

390-C

 

487.16 488.2 3.06

400-C

 

501.17 502.1 3.48

410-C

 

515.19 516.1 3.68
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EXAMPLE 440-C

[0174]

Part A:

[0175] To compound 1 (2.1 g, 24.1 mmol) in DCM (150 mL) was added triethylamine (1.2 equiv). The resulting solution
was cooled to 0 °C (ice-bath) and stirred at 0 °C for 10 min, then added benzyl chloroformate (1.2 equiv). The reaction
mixture was stirred at 0°C for 60 min at which time LC-MS analysis indicate that the reaction was complete. After
concentration the residue was purified by column chromatography (SiO2, 60% ethyl acetate/hexanes) afforded compound

(continued)

Example Column 2 Exact mass MS m/z (M+H) HPLC MS tR

420-C

 

513.17 514.2 3.27

430-C

 

412.13 413.0 3.12
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2 as a clear oil 4.0 g (75%).

Part B:

[0176] A solution of compound 2 (1 g, 4.52 mmol) and triphenyphosphine (1.1 equiv) in anh. THF (30 mL) was treated
at 0C with diisopropyl azodicarboxylate (1.1 equiv) for 10 min, thioacetic acid (1.1 equiv) was added and the reaction
mixture allowed to slowly warm to rt. The reaction mixture was stirred at room temperature overnight. After concentration
the residue was purified by column chromatography (SiO2, 40% ethyl acetate/hexanes) afforded compound 3 as a clear
oil 1.2 g (95%).

Part C:

[0177] A solution of compound 3 (1.2 g, 4.26 mmol) in methanol (30 mL) was treated with potassium carbonate (1.2
equiv). The resulting solution was stirred at room temperature for 16 hr, at which time LC-MS analysis indicated that the
reaction was complete. After concentration the residue was purified by column chromatography (SiO2, 40% ethyl ace-
tate/hexanes) afforded compound 4 as a clear oil 0.26 g (26%).

Part D:

[0178] Compound 5 was synthesized via the synthetic method described in Preparative example 3 (Part A).
[0179] To compound 5 (0.29 g, 0.84 mmol) in dichloroethane (10 mL) was added DIEA ( 1.2 equiv) at room temperature.
The resulting solution was stirred at room temperature for 10 min, and then added 2-(trimethylsilyl)-ethoxymethyl chloride
(1.2 equiv). The resulting mixture was stirred at room temperature for 4 hr at which time LC-MS analysis indicated the
reaction was complete. After concentration the residue was purified by column chromatography (SiO2, 80% ethyl ace-
tate/hexanes) afforded compound 6 as an orange oil 0.17 g (43%).

Part E:

[0180] A mixture of compound 7 (35 mgs, 0.074 mmol, 1 equivalent), compound 4 (1.4 equivalent), PdCl2(dppf) (0.07
equiv), sodium tert-butoxide (1.1 equiv) in 1,2-dimethoxyethane (1ml) was stirred at 85 °C under Argon for 16 hr. The
reaction mixture was cooled to room temperature, filtered through celite and the filtrate concentrated. The residue was
taken back up in ethyl acetate and washed with water, brine, dried over anhydrous sodium sulfate and concentrated to
afford crude compound 7, which was used in the next step directly without further purification.

Part F:

[0181] To a solution of compound 7 in THF (2 mL) was added 4N HCl in dioxane (2 mL) at rt. The resulting solution
was heated at 60 ° C for 60 min at which time LC-MS analysis indicated the reaction was complete. The mixture was
cooled to 25 ° C and concentrated. Purification by Prep-LC and conversion to a hydrochloric salt afforded compound 8,
Example 440-C. HPLC-MS tR = 3.10Min (UV 254nm). Mass calculated for formula C18H20N8S2 412.13, observed LC/MS
m/z 413.0 (M+H).

PREPARATIVE EXAMPLE 631-C:

[0182]

[0183] By essentially same procedure set forth in Preparative Example 60-C, using N-iodosuccinimide instead of N-
bromosuccinimide, the title compound was prepared.



EP 2 069 348 B1

46

5

10

15

20

25

30

35

40

45

50

55

PREPARATIVE EXAMPLE 641-C:

[0184]

[0185] By essentially same procedure set forth in Preparative Example 80-C, starting from the compound from Pre-
parative Example 631-C, the title compound was prepared.

PREPARATIVE EXAMPLE 645-C:

[0186]

[0187] A mixture of the product from Preparative Example 631-C (2.40 g, 5.20 mmol), 5-amino-3-methylisothiazole
hydrochloride (1.01 g, 6.70 mmol) and K2CO3 (2.15 g, 15.60 mmol) in anhydrous CH3CN (30mL) was stirred and refluxed
under N2 for 72 hr. CH2Cl2 (200mL) was then added, the mixture was filtered through Celite, the solvent was evaporated,
and the residue was purified by column chromatography on silica gel with 10:1 CH2Cl2/EtOAc as eluent. Canary yellow
solid (580 mg, 21 %) was obtained. LC-MS: 541 [M+H].

PREPARATIVE EXAMPLE 646-C:

[0188]

[0189] Boc2O (305 mg, 1.40 mmol) was added to a stirred solution of the product from Preparative Example 645-C
(580 mg, 1.07 mmol) and 4-dimethylamino pyridine (146 mg, 1.20 mmol) in anhydrous CH2Cl2 (10 mL). The mixture
was stirred at 25 °C for 2 hr, then it was poured into saturated aqueous NaHCO3 solution (60 mL), extracted with CH2Cl2
(3x10 mL), dried over Na2SO4, and filtered. The solvents were evaporated and the residue was purified by column
chromatography on silica gel with 25:1 CH2Cl2/EtOAc as eluent. Canary yellow solid (420 mg, 61 %) was obtained.

PREPARATIVE EXAMPLE 647-C:

[0190]
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[0191] A mixture of the product from Preparative Example 646-C (400 mg, 0.63 mmol), the boronate (208 mg, 0.94
mmol), PdCl2dppf.CH2Cl2 (49 mg, 0.06 mmol), and K3PO4 (530 mg, 2.50 mmol) in 1,2-dimethoxyethane (10 mL) and
H2O (2 mL) was stirred and refluxed under N2 for 2 hr. The solvents were evaporated and the residue was purified by
column chromatography on silica gel with 2:1 hexane/EtOAc as eluent. Pale yellow solid (42 mg, 11 %) was obtained.
LC-MS: 609 [M+H].

PREPARATIVE EXAMPLE 648-C:

[0192]

[0193] A mixture of the product from Preparative Example 647-C (42 mg, 0.069 mmol), NH2OH.HCl (7 mg, 0.10 mmol),
and triethylamine (0.2 mL) in CH2Cl2 (1 mL) and MeOH (1 mL) was stirred in a closed flask at 25 °C for 4 hr. The solvent
was evaporated and the residue was chromatographed on silica gel with 2:1 hexane/EtOAc as eluent. Yellow solid (30
mg, 70 %) was obtained.

PREPARATIVE EXAMPLE 650-C:

[0194]

[0195] A mixture of the product from Preparative Example 641-C (300 mg, 0.66 mmol), 3-furylboronic acid (110 mg,
0.98 mmol), PdCl2dppf.CH2Cl2 (54 mg, 0.06 mmol), and K3PO4 (560 mg, 2.64 mmol) in 1,2-dimethoxyethane (10 mL)
and H2O (2 mL) was stirred and refluxed under N2 for 5 hr. The solvents were evaporated and the residue was purified
by column chromatography on silica gel with 25:1 CH2Cl2/MeOH as eluent. Pale yellow solid (175 mg, 67 %) was
obtained. LC-MS: 399 [M+H].
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PREPARATIVE EXAMPLES 651-C - 652-C:

[0196] By essentially same procedure set forth in Preparative Example 650-C, only using different boron reagents
given in Column 1 for the Suzuki couplings with the intermediate from preparative Example 641-C, compounds given
in Column 2 of Table 100-C were prepared.

PREPARATIVE EXAMPLE 655-C:

[0197]

[0198] A mixture of the product from Preparative Example 652-C (3.82 g, 9.00 mmol), NH2OH.HCl (750 mg, 10.76
mmol), and triethylamine (4.0 mL) in CH2Cl2 (30 mL) and MeOH (30 mL) was stirred in a closed flask at 25 °C for 3 hr.
The solvent was evaporated and the residue was chromatographed on silica gel with 20:1 CH2Cl2/MeOH as eluent.
Slightly yellow solid (2.20 g, 56 %) was obtained. LC-MS: 442 [M+H].

PREPARATIVE EXAMPLE 656-C:

[0199]

Table 100-C

Prep. Ex. Column 1 Column 2 Data

651-C

 

 

LCMS: MH+ = 435

652-C

 

 

LCMS: MH+ = 427
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[0200] Trifluoroacetic anhydride (1.05 g, 5.00 mmol) was added at 0°C under N2 to a stirred solution of the product
from Preparative Example 655-C (2.20 g, 5.00 mmol) in anhydrous CH2Cl2 (30 mL) and triethylamine (4 mL). The mixture
was stirred for 2 hr, then it was poured into saturated aqueous NaHCO3 solution (200 mL), extracted with CH2Cl2 (3x40
mL), dried over Na2SO4, and filtered. The solvents were evaporated and the residue was purified by column chroma-
tography on silica gel with 50:1 CH2Cl2/MeOH as eluent. Slightly yellow solid (1.66 g, 79 %) was obtained. LC-MS: 424
[M+H].

PREPARATIVE EXAMPLE 660-C:

[0201]

[0202] Anhydrous DMSO (2 mL) was added under N2 to a mixture of 5-amino-3-methylisothiazole hydrochloride (58
mg, 0.38 mmol) and 60% NaH (30 mg, 0.76 mmol). The mixture was stirred at 25°C for 0.5 hr, then a solution of the
product from Preparative Example 650-C (170 mg, 0.42 mmol) was added and the resulting mixture was stirred at 25
°C for 18 hr. The mixture was poured into brine (100 mL), extracted with 10:1 EtOAc/CH2Cl2 mixture (3x30 mL), washed
with brine (2x50 mL), dried over Na2SO4, and filtered. The solvents were evaporated and the residue was purified by
column chromatography on silica gel with 20:1 CH2Cl2/MeOH as eluent. Yellow solid (74 mg, 48 %) was obtained. LC-
MS: 481 [M+H].

PREPARATIVE EXAMPLE 661-C and 662-C:

[0203] By essentially same procedure set forth in Preparative Example 660-C, only using different starting materials
given in Column 1, compounds given in Column 2 of Table 110-C were prepared.
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EXAMPLE 500-C:

[0204]

[0205] A mixture of the product from Preparative Example 660-C (74 mg) in TFA (21 mL) and H2O (2 mL) was stirred
at 25 °C under N2 for 5 hr. The solvents were evaporated, to the residue was added NaHCO3 (200 mg) and 6:1 CH2Cl2/Me-
OH (1 mL), and the mixture was stirred at 25°C under N2 for 0.5 hr. The mixture was loaded onto a column and was
purified by column chromatography on silica gel with 4:1 CH2Cl2/7N NH3 in MeOH as eluent. Pale yellow solid (30 mg,
51 %) was obtained. LC-MS: 381 [M+H]. Mp = 115-118°C.

EXAMPLE 510-C - 530-C:

[0206] By essentially same procedure set forth in Example 500-C, only using different starting materials given in
Column 1, compounds given in Column 2 of Table 120-C were prepared.

Table 110-C

Prep. Ex. Column 1 Column 2 Data

661-C

 
 

LCMS: MH+ = 517

662-C

 
 

LCMS: MH+ = 506
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[0207] EXAMPLE 540-C and 550-C:

[0208] 20 mg of the product from Example 520-C was dissolved in warm 2-propanol (3 mL), the solution was allowed
to cool to 25 °C, hexane (1 mL) was added, the solution was filtered and the filtrate was injected on a semipreparative

Table 120-C

Ex. Column 1 Column 2 Data

510-C

  

LCMS: MH+ = 417

wax

520-C

  

LCMS: MH+ = 406

waxy solid

530-C

  

LCMS: MH+ = 424

waxy solid
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Chiralcel AD column. Chromatography with mobile phase 75:25 hexane/2-propanol with 0.2% diethylamine afforded
two isomers: fast eluting (isomer 1): 5 mg, pale yellow solid; LC-MS: 406 [M+H]; Mp = 188-190°C and slow eluting
(isomer 2): 5 mg, pale yellow solid; LC-MS: 406 [M+H]; Mp = 187-190°C.
ASSAY: The assay on the compounds of the present invention may be performed as follows.
BACULOVIRUS CONSTRUCTIONS: Cyclin E is cloned into pVL1393 (Pharmingen, La Jolla, California) by PCR, with
the addition of 5 histidine residues at the amino-terminal end to allow purification on nickel resin. The expressed protein
is approximately 45kDa. CDK2 is cloned into pVL1393 by PCR, with the addition of a haemaglutinin epitope tag at the
carboxy-terminal end (YDVPDYAS). The expressed protein is approximately 34kDa in size.
ENZYME PRODUCTION: Recombinant baculoviruses expressing cyclin E and CDK2 are co-infected into SF9 cells at
an equal multiplicity of infection (MOI=5), for 48 hrs. Cells are harvested by centrifugation at 1000 RPM for 10 minutes,
then pellets lysed on ice for 30 minutes in five times the pellet volume of lysis buffer containing 50mM Tris pH 8.0, 150mM
NaCl, 1% NP40, 1 mM DTT and protease inhibitors (Roche Diagnostics GmbH, Mannheim, Germany). Lysates are spun
down at 15000 RPM for 10 minutes and the supernatant retained. 5ml of nickel beads (for one liter of SF9 cells) are
washed three times in lysis buffer (Qiagen GmbH, Germany). Imidazole is added to the baculovirus supernatant to a
final concentration of 20mM, then incubated with the nickel beads for 45 minutes at 4° C. Proteins are eluted with lysis
buffer containing 250mM imidazole. Eluate is dialyzed overnight in 2 liters of kinase buffer containing 50mM Tris pH 8.0,
1 mM DTT, 10mM MgCl2, 100uM sodium orthovanadate and 20% glycerol. Enzyme is stored in aliquots at -70°C.
IN VITRO KINASE ASSAY: Cyclin E/CDK2 kinase assays are performed in low protein binding 96-well plates (Corning
Inc, Corning, New York). Enzyme is diluted to a final concentration of 50 mg/ml in kinase buffer containing 50mM Tris
pH 8.0, 10mM MgCl2, 1mM DTT, and 0.1 mM sodium orthovanadate. The substrate used in these reactions is a bioti-
nylated peptide derived from Histone H1 (from Amersham, UK). The substrate is thawed on ice and diluted to 2 mM in
kinase buffer. Compounds are diluted in 10%DMSO to desirable concentrations. For each kinase reaction, 20 ml of the
50 mg/ml enzyme solution (1 mg of enzyme) and 20 ml of the 2 mM substrate solution are mixed, then combined with 10
ml of diluted compound in each well for testing. The kinase reaction is started by addition of 50 ml of 2 mM ATP and 0.1
mCi of 33P-ATP (from Amersham, UK). The reaction is allowed to run for 1 hour at room temperature. The reaction is
stopped by adding 200 ml of stop buffer containing 0.1% Triton X-100, 1mM ATP, 5mM EDTA, and 5 mg/ml streptavidine
coated SPA beads (from Amersham, UK) for 15 minutes. The SPA beads are then captured onto a 96-well GF/B filter
plate (Packard/Perkin Elmer Life Sciences) using a Filtermate universal harvester (Packard/Perkin Elmer Life Sciences.).
Non-specific signals are eliminated by washing the beads twice with 2M NaCl then twice with 2 M NaCl with 1% phosphoric
acid. The radioactive signal is then measured using a TopCount 96 well liquid scintillation counter (from Packard/Perkin
Elmer Life Sciences).
IC50 DETERMINATION: Dose-response curves are plotted from inhibition data generated, each in duplicate, from 8
point serial dilutions of inhibitory compounds. Concentration of compound is plotted against % kinase activity, calculated
by CPM of treated samples divided by CPM of untreated samples. To generate IC50 values, the dose-response curves
are then fitted to a standard sigmoidal curve and IC50 values are derived by nonlinear regression analysis. The IC50
values for certain non-limiting, illustrative compounds of the invention are provided in Table 2.

Table 2

CMPD IC50 (mM)
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(continued)

CMPD IC50 (mM)
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Claims

1. A compound of the formula:

(continued)

CMPD IC50 (mM)
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or a pharmaceutically acceptable salt or solvate thereof.

2. The use of at least one compound of claim 1, or a pharmaceutically acceptable salt or solvate thereof, for the
manufacture of a medicament for treating a disease selected from the group consisting of proliferative diseases,
cancer, autoimmune diseases, inflammation, arthritis, viral diseases, neurological/neurodegenerative diseases,
Alzheimer’s disease, ocular retinopathy, neuronal diseases, alopecia, cardiovascular diseases, and fungal diseases.
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3. The use of at least one compound of claim 1, or a pharmaceutically acceptable salt or solvate thereof, for the
manufacture of a medicament for treating a proliferative disease.

4. The use of claim 2, wherein said cancer is selected from the group consisting of carcinoma, hematopoietic tumors
of lymphoid lineage, hematopoietic tumors of myeloid lineage, tumors of mesenchymal origin, and tumors of the
central and peripheral nervous system.

5. The use of at least one compound of claim 1, or a pharmaceutically acceptable salt or solvate thereof, for the
manufacture of a medicament for treating a disease selected from the group consisting of benign prostate hyperplasia,
familial adenomatosis polyposis, neuro-fibromatosis, atherosclerosis, pulmonary fibrosis, arthritis, psoriasis, glomer-
ulonephritis, restenosis following angioplasty or vascular surgery, hypertrophic scar formation, inflammatory bowel
disease, transplantation rejection, endotoxic shock, and fungal infections.

6. The use of at least one compound of claim 1, or a pharmaceutically acceptable salt or solvate thereof, for the
manufacture of a medicament for treating a disease selected from the group consisting of cancer, viral infections,
prevention of AIDS development in HIV-infected individuals, autoimmune diseases, neurodegenerative disorders,
myelodysplastic syndromes, aplastic anemia, ischemic injury associated with myocardial infarctions, stroke and
reperfusion injury, arrhythmia, atherosclerosis, toxin-induced or alcohol related liver diseases, hematological dis-
eases, degenerative diseases of the musculoskeletal system, aspirin-sensitive rhinosinusitis, cystic fibrosis, multiple
sclerosis, kidney diseases and cancer pain.

7. The use of at least one compound of claim 1, or a pharmaceutically acceptable salt, solvate or ester thereof, for the
manufacture of a medicament for the chemoprevention of cancer.

8. The use of at least one compound of claim 1, or a pharmaceutically acceptable salt, solvate or ester thereof, for the
manufacture of a medicament for the treatment of tumor angiogenesis and metastasis.

9. The use of claim 3, wherein said proliferative disease is selected from the group consisting of:

cancer of the bladder, breast, colon, kidney, liver, lung, small cell lung cancer, non-small cell lung cancer, head
and neck, esophagus, gall bladder, ovary, pancreas, stomach, cervix, thyroid, prostate, and skin, including
squamous cell carcinoma;
leukemia, acute lymphocytic leukemia, acute lymphoblastic leukemia, B-cell lymphoma, T- cell lymphoma,
Hodgkins lymphoma, non-Hodgkins lymphoma, hairy cell lymphoma, mantle cell lymphoma, myeloma and
Burkett’s lymphoma;
acute and chronic myelogenous leukemia, myelodysplastic syndrome and promyelocytic leukemia;
fibrosarcoma, rhabdomyosarcoma;
head and neck, mantle cell lymphoma, myeloma;
astrocytoma, neuroblastoma, glioma and schwannomas; melanoma, seminoma, teratocarcinoma, osteosarco-
ma, xenoderoma pigmentosum, keratoctanthoma, thyroid follicular cancer and Kaposi’s sarcoma.

10. The use of claim 3, wherein the medicament is in a form for administration in combination with (ii) an anti-cancer agent.

11. The use of claim 10 further comprising radiation therapy.

12. The use of claim 10, wherein said anti-cancer agent is selected from the group consisting of a cytostatic agent,
cisplatin, doxorubicin, taxotere, taxol, etoposide, irinotecan, camptostar, topotecan, paclitaxel, docetaxel, epothi-
lones, tamoxifen, 5-fluorouracil, methotrexate, temozolomide, cyclophosphamide, SCH 66336, R115777, L778, 123,
BMS 214662, Iressa, Tarceva, antibodies to EGFR, Gleevec, intron, ara-C, adriamycin, cytoxan, gemcitabine, Uracil
mustard, Chlormethine, Ifosfamide, Melphalan, Chlorambucil, Pipobroman, Triethylenemelamine, Triethylenethio-
phosphoramine, Busulfan, Carmustine, Lomustine, Streptozocin, Dacarbazine, Floxuridine, Cytarabine, 6-Mercap-
topurine, 6-Thioguanine, Fludarabine phosphate, oxaliplatin, leucovirin, ELOXATIN™, Pentostatine, Vinblastine,
Vincristine, Vindesine, Bleomycin, Dactinomycin, Daunorubicin, Doxorubicin, Epirubicin, Idarubicin, Mithramycin,
Deoxycoformycin, Mitomycin-C, L-Asparaginase, Teniposide 17α-Ethinylestradiol, Diethylstilbestrol, Testosterone,
Prednisone, Fluoxymesterone, Dromostanolone propionate, Testolactone, Megestrolacetate, Methylprednisolone,
Methyltestosterone, Prednisolone, Triamcinolone, Chlorotrianisene, Hydroxyprogesterone, Aminoglutethimide, Es-
tramustine, Medroxyprogesteroneacetate, Leuprolide, Flutamide, Toremifene, goserelin, Cisplatin, Carboplatin, Hy-
droxyurea, Amsacrine, Procarbazine, Mitotane, Mitoxantrone, Levamisole, Navelbene, Anastrazole, Letrazole,
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Capecitabine, Reloxafine, Droloxafine, Hexamethylmelamine, Avastin, herceptin, Bexxar, Velcade, Zevalin, Trise-
nox, Xeloda, Vinorelbine, Porfimer, Erbitux, Liposomal, Thiotepa, Altretamine, Melphalan, Trastuzumab, Lerozole,
Fulvestrant, Exemestane, Fulvestrant, Ifosfomide, Rituximab, C225, Campath, Clofarabine, cladribine, aphidicolon,
rituxan, sunitinib, dasatinib, tezacitabine, Sml1, fludarabine, pentostatin, triapine, didox, trimidox, amidox, 3-AP, and
MDL-101,731.

13. A pharmaceutical composition comprising a therapeutically effective amount of at least one compound of claim 1,
or a pharmaceutically acceptable salt or solvate thereof, in combination with at least one pharmaceutically acceptable
carrier.

14. The pharmaceutical composition of claim 13, additionally comprising one or more anti-cancer agents selected from
the group consisting of a cytostatic agent, cisplatin, doxorubicin, taxotere, taxol, etoposide, irinotecan, camptostar,
topotecan, paclitaxel, docetaxel, epothilones, tamoxifen, 5-fluorouracil, methoxtrexate, temozolomide, cyclophos-
phamide, SCH 66336, R115777, L778,123, BMS 214662, Iressa, Tarceva, antibodies to EGFR, Gleevec, intron,
ara-C, adriamycin, cytoxan, gemcitabine, Uracil mustard, Chlormethine, Ifosfamide, Melphalan, Chlorambucil, Pipo-
broman, Triethylenemelamine, Triethylenethiophosphoramine, Busulfan, Carmustine, Lomustine, Streptozocin,
Dacarbazine, Floxuridine, Cytarabine, 6-Mercaptopurine, 6-Thioguanine, Fludarabine phosphate, oxaliplatin, leu-
covirin, ELOXATIN™, Pentostatine, Vinblastine, Vincristine, Vindesine, Bleomycin, Dactinomycin, Daunorubicin,
Doxorubicin, Epirubicin, Idarubicin, Mithramycin, Deoxycoformycin, Mitomycin-C, L-Asparaginase, Teniposide 17α-
Ethinylestradiol, Diethylstilbestrol, Testosterone, Prednisone, Fluoxymesterone, Dromostanolone propionate, Tes-
tolactone, Megestrolacetate, Methylprednisolone, Methyltestosterone, Prednisolone, Triamcinolone, Chlorotrian-
isene, Hydroxyprogesterone, Aminoglutethimide, Estramustine, Medroxyprogesteroneacetate, Leuprolide, Fluta-
mide, Toremifene, goserelin, Cisplatin, Carboplatin, Hydroxyurea, Amsacrine, Procarbazine, Mitotane, Mitoxantro-
ne, Levamisole, Navelbene, Anastrazole, Letrazole, Capecitabine, Reloxafine, Droloxafine, Hexamethylmelamine,
Avastin, herceptin, Bexxar, Velcade, Zevalin, Trisenox, Xeloda, Vinorelbine, Porfimer, Erbitux, Liposomal, Thiotepa,
Altretamine, Melphalan, Trastuzumab, Lerozole, Fulvestrant, Exemestane, Fulvestrant, Ifosfomide, Rituximab,
C225, Campath, Clofarabine, cladribine, aphidicolon, rituxan, sunitinib, dasatinib, tezacitabine, Sml1, fludarabine,
pentostatin, triapine, didox, trimidox, amidox, 3-AP, and MDL-101,731.

15. The use of the pharmaceutical composition of claim 13 for the manufacture of a medicament for treating a disease
selected from the group consisting of proliferative diseases, cancer, autoimmune diseases, inflammation, arthritis,
viral diseases, neurological/neurodegenerative diseases, Alzheimer’s disease, ocular retinopathy, neuronal diseas-
es, alopecia, cardiovascular diseases, and fungal diseases.

16. The use of a combination comprising: (i) an amount of a first compound, which is a compound of claim 1 or a
pharmaceutically acceptable salt or solvate thereof; and (ii) an amount of temozolomide for the manufacture of a
medicament to treat a proliferative disease.

17. The use of claim 16, further comprising radiation therapy.

18. A pharmaceutical composition comprising (i) a therapeutically effective amount of a compound of claim 1 or a
pharmaceutically acceptable salt or solvate thereof, and (ii) temozolomide.

19. The use of the pharmaceutical composition of claim 18 for the manufacture of a medicament for treating a disease
selected from the group consisting of proliferative diseases, cancer, autoimmune diseases, inflammation, arthritis,
viral diseases, neurological/neurodegenerative diseases, Alzheimer’s disease, ocular retinopathy, neuronal diseas-
es, alopecia, cardiovascular diseases, and fungal diseases.

20. The use of the pharmaceutical composition of claim 18 for the manufacture of a medicament to treat a proliferative
disease.

21. The use of the pharmaceutical composition of claim 18 for the manufacture of a medicament to treat a cancer.

22. The use of at least one compound of claim 1 for the manufacture of a medicament to treat a cancer.

23. The use of claim 22, wherein said cancer is selected from the group consisting of:

cancer of the bladder, breast, colon, kidney, liver, lung, small cell lung cancer, non-small cell lung cancer, head
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and neck, esophagus, gall bladder, ovary, pancreas, stomach, cervix, thyroid, prostate, and skin, including
squamous cell carcinoma;
leukemia, acute lymphocytic leukemia, acute lymphoblastic leukemia, B-cell lymphoma, T- cell lymphoma,
Hodgkins lymphoma, non-Hodgkins lymphoma, hairy cell lymphoma, mantle cell lymphoma, myeloma and
Burkett’s lymphoma;
acute and chronic myelogenous leukemia, myelodysplastic syndrome and promyelocytic leukemia;
fibrosarcoma, rhabdomyosarcoma;
head and neck, mantle cell lymphoma, myeloma;
astrocytoma, neuroblastoma, glioma and schwannomas; melanoma, seminoma, teratocarcinoma, osteosarco-
ma, xenoderoma pigmentosum, keratoctanthoma, thyroid follicular cancer and Kaposi’s sarcoma.

24. The use of claim 2, wherein the medicament is in a form for administration in combination with (ii) an amount of an
anti-cancer agent for the manufacture of a medicament to treat a cancer.

25. The use of claim 24, further comprising radiation therapy.

26. The use of claim 24, wherein said anti-cancer agent is selected from the group consisting of a cytostatic agent,
cisplatin, doxorubicin, taxotere, taxol, etoposide, irinotecan, camptostar, topotecan, paclitaxel, docetaxel, epothi-
lones, tamoxifen, 5-fluorouracil, methoxtrexate, temozolomide, cyclophosphamide, SCH 66336, R115777,
L778,123, BUMS 214662, Iressa, Tarceva, antibodies to EGFR, Gleevec, intron, ara-C, adriamycin, cytoxan, gem-
citabine, Uracil mustard, Chlormethine, Ifosfamide, Melphalan, Chlorambucil, Pipobroman, Triethylenemelamine,
Triethylenethiophosphoramine, Busulfan, Carmustine, Lomustine, Streptozocin, Dacarbazine, Floxuridine, Cytara-
bine, 6-Mercaptopurine, 6-Thioguanine, Fludarabine phosphate, oxaliplatin, leucovirin, ELOXATIN™, Pentostatine,
Vinblastine, Vincristine, Vindesine, Bleomycin, Dactinomycin, Daunorubicin, Doxorubicin, Epirubicin, Idarubicin,
Mithramycin, Deoxycoformycin, Mitomycin-C, L-Asparaginase, Teniposide 17α-Ethinylestradiol, Diethylstilbestrol,
Testosterone, Prednisone, Fluoxymesterone, Dromostanolone propionate, Testolactone, Megestrolacetate, Meth-
ylprednisolone, Methyltestosterone, Prednisolone, Triamcinolone, Chlorotrianisene, Hydroxyprogesterone,
Aminoglutethimide, Estramustine, Medroxyprogesteroneacetate, Leuprolide, Flutamide, Toremifene, goserelin, Cis-
platin, Carboplatin, Hydroxyurea, Amsacrine, Procarbazine, Mitotane, Mitoxantrone, Levamisole, Navelbene, Anas-
trazole, Letrazole, Capecitabine, Reloxafine, Droloxafine, Hexamethylmelamine, Avastin, herceptin, Bexxar, Vel-
cade, Zevalin, Trisenox, Xeloda, Vinorelbine, Porfimer, Erbitux, Liposomal, Thiotepa, Altretamine, Melphalan, Tras-
tuzumab, Lerozole, Fulvestrant, Exemestane, Fulvestrant, Ifosfomide, Rituximab, C225, Campath, Clofarabine,
cladribine, aphidicolon, rituxan, sunitinib, dasatinib, tezacitabine, Sml1, fludarabine, pentostatin, triapine, didox,
trimidox, amidox, 3-AP, and MDL-101,731.

27. The use of claim 24, wherein the anti-cancer agent is temozolomide.

Patentansprüche

1. Eine Verbindung der Formel:
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oder ein pharmazeutisch annehmbares Salz oder Solvat davon.

2. Die Verwendung wenigstens einer Verbindung nach Anspruch 1 oder eines pharmazeutisch annehmbaren Salzes
oder Solvats davon zur Herstellung eines Medikaments zur Behandlung einer Erkrankung, ausgewählt aus der
Gruppe, bestehend aus proliferativen Erkrankungen, Krebs, Autoimmunerkrankungen, Entzündung, Arthritis, Vi-
ruserkrankungen, neurologischen/neurodegenerativen Erkrankungen, Alzheimer-Krankheit, okularer Retinopathie,
neuronalen Erkrankungen, Alopezie, kardiovaskulären Erkrankungen und Pilzerkrankungen.
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3. Die Verwendung wenigstens einer Verbindung nach Anspruch 1 oder eines pharmazeutisch annehmbaren Salzes
oder Solvats davon zur Herstellung eines Medikaments zur Behandlung einer proliferativen Erkrankung.

4. Die Verwendung nach Anspruch 2, wobei der Krebs ausgewählt ist aus Karzinomen, hämatopoetischen Tumoren
lymphoider Abstammung, hämatopoetischen Tumoren myeloider Abstammung, Tumoren mesenchymalen Ur-
sprungs und Tumoren des Zentral- und peripheren Nervensystems.

5. Die Verwendung wenigstens einer Verbindung nach Anspruch 1 oder eines pharmazeutisch annehmbaren Salzes
oder Solvats davon zur Herstellung eines Medikaments zur Behandlung einer Erkrankung, ausgewählt aus der
Gruppe, bestehend aus benigner Prostatahyperplasie, familiärer adenomatöser Polyposis, Neurofibromatose, Athe-
rosklerose, Lungenfibrose, Arthritis, Psoriasis, Glomerulonephritis, Restenose nach Angioplastie oder Gefäßope-
ration, hypertropher Narbenbildung, entzündlicher Darmerkrankung, Transplantatabstoßung, endotoxischem
Schock und Pilzinfektionen.

6. Die Verwendung wenigstens einer Verbindung nach Anspruch 1 oder eines pharmazeutisch annehmbaren Salzes
oder Solvats davon zur Herstellung eines Medikaments zur Behandlung einer Erkrankung, ausgewählt aus der
Gruppe, bestehend aus Krebs, Virusinfektionen, Verhinderung der Ausbildung von AIDS bei HIV-infizierten Indivi-
duen, Autoimmunerkrankungen, neurodegenerativen Störungen, myelodysplastischen Syndromen, aplastischer
Anämie, ischämischer Verletzung verbunden mit Myokardinfarkten, Apoplexie und Reperfusionsverletzung, Arrhyth-
mie, Atherosklerose, toxininduzierten oder alkoholbezogenen Lebererkrankungen, hämatologischen Erkrankungen,
degenerativen Erkrankungen des Skelettmuskelsystems, aspirinempfindlicher Rhinosinusitis, zystischer Fibrose,
multipler Sklerose, Nierenerkrankungen und Krebsschmerzen.

7. Die Verwendung wenigstens einer Verbindung nach Anspruch 1 oder eines pharmazeutisch annehmbaren Salzes,
Solvats oder Esters davon zur Herstellung eines Medikaments für die Krebs-Chemoprävention.

8. Die Verwendung wenigstens einer Verbindung nach Anspruch 1 oder eines pharmazeutisch annehmbaren Salzes,
Solvats oder Esters davon zur Herstellung eines Medikaments zur Behandlung von Tumorangiogenese und Meta-
stase.

9. Die Verwendung nach Anspruch 3, wobei die proliferative Erkrankung ausgewählt ist aus der Gruppe, bestehend aus:

Blasen-, Brust-, Kolon-, Nieren-, Leber-, Lungenkarzinom, kleinzelligem Lungenkarzinom, nicht-kleinzelligem
Lungenkarzinom, Kopf- und Halskrebs, Speiseröhren-, Gallenblasen-, Eierstock-, Bauchspeicheldrüsen-, Ma-
gen-, Gebärmutterhals-, Schilddrüsen-, Prostata- und Hautkrebs, einschließlich Plattenepithelkarzinom,
Leukämie, akuter lymphatischer Leukämie, akuter lymphoblastischer Leukämie, B-Zell-Lymphom, T-Zell-Lym-
phom, Hodgkins-Lymphom, Nicht-Hodgkins-Lymphom, Haarzell-Lymphom, Mantelzell-Lymphom, Myelom und
Burkett-Lymphom,
akuter und chronischer myeloischer Leukämie, myelodysplastischem Syndrom und promyeloischer Leukämie,
Fibrosarkom, Rhabdomyosarkom,
Kopf- und Halskrebs, Mantelzell-Lymphom, Myelom,
Astrozytom, Neuroblastom, Gliom und Schwannomen,
Melanom, Seminom, Teratokarzinom, Osteosarkom, Xenoderma pigmentosum, Keratoakanthom, Thyroidfol-
likelkarzinom und Kaposi-Sarkom.

10. Die Verwendung nach Anspruch 3, wobei das Medikament in einer Form zur Verabreichung in Kombination mit (ii)
einem Mittel gegen Krebs vorliegt.

11. Die Verwendung nach Anspruch 10, die ferner Strahlentherapie umfasst.

12. Die Verwendung nach Anspruch 10, wobei das Mittel gegen Krebs ausgewählt ist aus der Gruppe, bestehend aus
einem zytostatischen Mittel, Cisplatin, Doxorubicin, Taxotere, Taxol, Etoposid, Irinotecan, Camptostar, Topotecan,
Paclitaxel, Docetaxel, Epothilonen, Tamoxifen, 5-Fluoruracil, Methoxtrexat, Temozolomid, Cyclophosphamid, SCH
66336, R115777, L778,123, BMS 214662, Iressa, Tarceva, Antikörper gegen EGFR, Gleevec, Intron, Ara-C, Adri-
amycin, Cytoxan, Gemcitabin, Uramustin, Chlormethin, Ifosfamid, Melphalan, Chlorambucil, Pipobroman, Triethy-
lenmelamin, Triethylenthiophosphoramin, Busulfan, Carmustin, Lomustin, Streptozocin, Dacarbazin, Floxuridin, Cy-
tarabin, 6-Mercaptopurin, 6-Thioguanin, Fludarabinphosphat, Oxaliplatin, Leucovirin, ELOXATIN™, Pentostatin,
Vinblastin, Vincristin, Vindesin, Bleomycin, Dactinomycin, Daunorubicin, Doxorubicin, Epirubicin, Idarubicin, Mith-
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ramycin, Desoxycoformycin, Mitomycin-C, L-Asparaginase, Teniposid, 17α-Ethinylestradiol, Diethylstilbestrol, Tes-
tosteron, Prednison, Fluoxymesteron, Dromostanolonpropionat, Testolacton, Megestrolacetat, Methylprednisolon,
Methyltestosteron, Prednisolon, Triamcinolon, Chlortrianisen, Hydroxyprogesteron, Aminoglutethimid, Estramustin,
Medroxyprogesteronacetat, Leuprolid, Flutamid, Toremifen, Goserelin, Cisplatin, Carboplatin, Hydroxyharnstoff,
Amsacrin, Procarbazin, Mitotan, Mitoxantron, Levamisol, Navelben, Anastrazol, Letrazol, Capecitabin, Reloxafin,
Droloxafin, Hexamethylmelamin, Avastin, Herceptin, Bexxar, Velcade, Zevalin, Trisenox, Xeloda, Vinorelbin, Por-
fimer, Erbitux, Liposomal, Thiotepa, Altretamin, Melphalan, Trastuzumab, Lerozol, Fulvestrant, Exemestan, Ful-
vestrant, Ifosfomid, Rituximab, C225, Campath, Clofarabin, Cladribin, Aphidicolon, Rituxan, Sunitinib, Dasatinib,
Tezacitabin, Sml1, Fludarabin, Pentostatin, Triapin, Didox, Trimidox, Amidox, 3-AP und MDL-101,731.

13. Eine pharmazeutische Zusammensetzung, umfassend eine therapeutisch wirksame Menge wenigstens einer Ver-
bindung nach Anspruch 1 oder eines pharmazeutisch annehmbaren Salzes oder Solvats davon in Kombination mit
wenigstens einem pharmazeutisch annehmbaren Träger.

14. Die pharmazeutische Zusammensetzung nach Anspruch 13, die ferner ein oder mehrere Mittel gegen Krebs umfasst,
ausgewählt aus der Gruppe, bestehend aus einem zytostatischen Mittel, Cisplatin, Doxorubicin, Taxotere, Taxol,
Etoposid, Irinotecan, Camptostar, Topotecan, Paclitaxel, Docetaxel, Epothilonen, Tamoxifen, 5-Fluoruracil, Methox-
trexat, Temozolomid, Cyclophosphamid, SCH 66336, R115777, L778,123, BMS 214662, Iressa, Tarceva, Antikörper
gegen EGFR, Gleevec, Intron, Ara-C, Adriamycin, Cytoxan, Gemcitabin, Uramustin, Chlormethin, Ifosfamid, Mel-
phalan, Chlorambucil, Pipobroman, Triethylenmelamin, Triethylenthiophosphoramin, Busulfan, Carmustin, Lo-
mustin, Streptozocin, Dacarbazin, Floxuridin, Cytarabin, 6-Mercaptopurin, 6-Thioguanin, Fludarabinphosphat, Oxa-
liplatin, Leucovirin, ELOXATIN™, Pentostatin, Vinblastin, Vincristin, Vindesin, Bleomycin, Dactinomycin, Daunoru-
bicin, Doxorubicin, Epirubicin, Idarubicin, Mithramycin, Desoxycoformycin, Mitomycin-C, L-Asparaginase, Teniposid,
17α-Ethinylestradiol, Diethylstilbestrol, Testosteron, Prednison, Fluoxymesteron, Dromostanolonpropionat, Testo-
lacton, Megestrolacetat, Methylprednisolon, Methyltestosteron, Prednisolon, Triamcinolon, Chlortrianisen, Hydro-
xyprogesteron, Aminoglutethimid, Estramustin, Medroxyprogesteronacetat, Leuprolid, Flutamid, Toremifen, Gose-
relin, Cisplatin, Carboplatin, Hydroxyharnstoff, Amsacrin, Procarbazin, Mitotan, Mitoxantron, Levamisol, Navelben,
Anastrazol, Letrazol, Capecitabin, Reloxafin, Droloxafin, Hexamethylmelamin, Avastin, Herceptin, Bexxar, Velcade,
Zevalin, Trisenox, Xeloda, Vinorelbin, Porfimer, Erbitux, Liposomal, Thiotepa, Altretamin, Melphalan, Trastuzumab,
Lerozol, Fulvestrant, Exemestan, Fulvestrant, Ifosfomid, Rituximab, C225, Campath, Clofarabin, Cladribin, Aphidi-
colon, Rituxan, Sunitinib, Dasatinib, Tezacitabin, Sml1, Fludarabin, Pentostatin, Triapin, Didox, Trimidox, Amidox,
3-AP und MDL-101,731.

15. Die Verwendung der pharmazeutischen Zusammensetzung nach Anspruch 13 zur Herstellung eines Medikaments
zur Behandlung einer Erkrankung, ausgewählt aus der Gruppe, bestehend aus proliferativen Erkrankungen, Krebs,
Autoimmunerkrankungen, Entzündung, Arthritis, Viruserkrankungen, neurologischen/neurodegenerativen Erkran-
kungen, Alzheimer-Krankheit, okularer Retinopathie, neuronalen Erkrankungen, Alopezie, kardiovaskulären Erkran-
kungen und Pilzerkrankungen.

16. Die Verwendung einer Kombination, umfassend (i) eine Menge einer ersten Verbindung, die eine Verbindung nach
Anspruch 1 ist, oder eines pharmazeutisch annehmbaren Salzes oder Solvats davon und (ii) einer Menge an Te-
mozolomid zur Herstellung eines Medikaments zur Behandlung einer proliferativen Erkrankung.

17. Die Verwendung nach Anspruch 16, die ferner Strahlentherapie umfasst.

18. Eine pharmazeutische Zusammensetzung, umfassend (i) eine therapeutisch wirksame Menge einer Verbindung
nach Anspruch 1 oder eines pharmazeutisch annehmbaren Salzes oder Solvats davon und (ii) Temozolomid.

19. Die Verwendung der pharmazeutischen Zusammensetzung nach Anspruch 18 zur Herstellung eines Medikaments
zur Behandlung einer Erkrankung, ausgewählt aus der Gruppe, bestehend aus proliferativen Erkrankungen, Krebs,
Autoimmunerkrankungen, Entzündung, Arthritis, Viruserkrankungen, neurologischen/neurodegenerativen Erkran-
kungen, Alzheimer-Krankheit, okularer Retinopathie, neuronalen Erkrankungen, Alopezie, kardiovaskulären Erkran-
kungen und Pilzerkrankungen.

20. Die Verwendung der pharmazeutischen Zusammensetzung nach Anspruch 18 zur Herstellung eines Medikaments
zur Behandlung einer proliferativen Erkrankung.

21. Die Verwendung der pharmazeutischen Zusammensetzung nach Anspruch 18 zur Herstellung eines Medikaments
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zur Behandlung eines Karzinoms.

22. Die Verwendung wenigstens einer Verbindung nach Anspruch 1 zur Herstellung eines Medikaments zur Behandlung
eines Karzinoms.

23. Die Verwendung nach Anspruch 22, wobei das Karzinom ausgewählt ist aus der Gruppe, bestehend aus:

Blasen-, Brust-, Kolon-, Nieren-, Leber-, Lungenkarzinom, kleinzelligem Lungenkarzinom, nicht-kleinzelligem
Lungenkarzinom, Kopf- und Halskrebs, Speiseröhren-, Gallenblasen-, Eierstock-, Bauchspeicheldrüsen-, Ma-
gen-, Gebärmutterhals-, Schilddrüsen-, Prostata- und Hautkrebs, einschließlich Plattenepithelkarzinom,
Leukämie, akuter lymphatischer Leukämie, akuter lymphoblastischer Leukämie, B-Zell-Lymphom, T-Zell-Lym-
phom, Hodgkins-Lymphom, Nicht-Hodgkins-Lymphom, Haarzell-Lymphom, Mantelzell-Lymphom, Myelom und
Burkett-Lymphom,
akuter und chronischer myeloischer Leukämie, myelodysplastischem Syndrom und promyeloischer Leukämie,
Fibrosarkom, Rhabdomyosarkom,
Kopf- und Halskrebs, Mantelzell-Lymphom, Myelom,
Astrozytom, Neuroblastom, Gliom und Schwannomen,
Melanom, Seminom, Teratokarzinom, Osteosarkom, Xenoderma pigmentosum, Keratoakanthom, Thyroidfol-
likelkarzinom und Kaposi-Sarkom.

24. Die Verwendung nach Anspruch 2, wobei das Medikament in einer Form vorliegt zur Verabreichung mit (ii) einer
Menge eines Mittels gegen Krebs, zur Herstellung eines Medikaments zur Behandlung eines Karzinoms.

25. Die Verwendung nach Anspruch 24, die ferner Strahlentherapie umfasst.

26. Die Verwendung nach Anspruch 24, wobei das Mittel gegen Krebs ausgewählt ist aus der Gruppe, bestehend aus
einem zytostatischen Mittel, Cisplatin, Doxorubicin, Taxotere, Taxol, Etoposid, Irinotecan, Camptostar, Topotecan,
Paclitaxel, Docetaxel, Epothilonen, Tamoxifen, 5-Fluoruracil, Methoxtrexat, Temozolomid, Cyclophosphamid, SCH
66336, R115777, L778,123, BMS 214662, Iressa, Tarceva, Antikörper gegen EGFR, Gleevec, Intron, Ara-C, Adri-
amycin, Cytoxan, Gemcitabin, Uramustin, Chlormethin, Ifosfamid, Melphalan, Chlorambucil, Pipobroman, Triethy-
lenmelamin, Triethylenthiophosphoramin, Busulfan, Carmustin, Lomustin, Streptozocin, Dacarbazin, Floxuridin, Cy-
tarabin, 6-Mercaptopurin, 6-Thioguanin, Fludarabinphosphat, Oxaliplatin, Leucovirin, ELOXATIN™, Pentostatin,
Vinblastin, Vincristin, Vindesin, Bleomycin, Dactinomycin, Daunorubicin, Doxorubicin, Epirubicin, Idarubicin, Mith-
ramycin, Desoxycoformycin, Mitomycin-C, L-Asparaginase, Teniposid, 17α-Ethinylestradiol, Diethylstilbestrol, Tes-
tosteron, Prednison, Fluoxymesteron, Dromostanolonpropionat, Testolacton, Megestrolacetat, Methylprednisolon,
Methyltestosteron, Prednisolon, Triamcinolon, Chlortrianisen, Hydroxyprogesteron, Aminoglutethimid, Estramustin,
Medroxyprogesteronacetat, Leuprolid, Flutamid, Toremifen, Goserelin, Cisplatin, Carboplatin, Hydroxyharnstoff,
Amsacrin, Procarbazin, Mitotan, Mitoxantron, Levamisol, Navelben, Anastrazol, Letrazol, Capecitabin, Reloxafin,
Droloxafin, Hexamethylmelamin, Avastin, Herceptin, Bexxar, Velcade, Zevalin, Trisenox, Xeloda, Vinorelbin, Por-
fimer, Erbitux, Liposomal, Thiotepa, Altretamin, Melphalan, Trastuzumab, Lerozol, Fulvestrant, Exemestan, Ful-
vestrant, Ifosfomid, Rituximab, C225, Campath, Clofarabin, Cladribin, Aphidicolon, Rituxan, Sunitinib, Dasatinib,
Tezacitabin, Sml1, Fludarabin, Pentostatin, Triapin, Didox, Trimidox, Amidox, 3-AP und MDL-101,731.

27. Die Verwendung nach Anspruch 24, wobei das Mittel gegen Krebs Temozolamid ist.

Revendications

1. Composé de la formule:
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ou un sel ou un solvate pharmaceutiquement acceptable de celui-ci.

2. Utilisation d’au moins un composé selon la revendication 1, ou d’un sel ou d’un solvate pharmaceutiquement ac-
ceptable de celui-ci, dans la fabrication d’un médicament pour le traitement d’une maladie sélectionnée parmi le
groupe consistant en maladies prolifératives, cancer, maladies auto-immunes, inflammation, arthrite, maladies vi-
rales, maladies neurologiques/neurodégénératives, maladie d’Alzheimer, rétinopathie oculaire, maladies neurona-
les, alopécie, maladies cardiovasculaires et maladies fongiques.



EP 2 069 348 B1

70

5

10

15

20

25

30

35

40

45

50

55

3. Utilisation d’au moins un composé selon la revendication 1, ou d’un sel ou d’un solvate pharmaceutiquement ac-
ceptable de celui-ci, dans la fabrication d’un médicament pour le traitement d’une maladie proliférative.

4. Utilisation selon la revendication 2, dans laquelle ledit cancer est sélectionné parmi le groupe consistant en carci-
nome, tumeurs hématopoïétiques de lignée lymphoïde, tumeurs hématopoïétiques de lignée myéloïde, tumeurs
d’origine mésanchymateuse et tumeurs du système nerveux central et périphérique.

5. Utilisation d’au moins un composé selon la revendication 1, ou d’un sel ou d’un solvate pharmaceutiquement ac-
ceptable de celui-ci, dans la fabrication d’un médicament pour le traitement d’une maladie sélectionnée parmi le
groupe consistant en hyperplasie bénigne de la prostate, polypose adénomateuse familiale, neuro-fibromatose,
athérosclérose, fibrose pulmonaire, arthrite, psoriasis, glomérulonéphrite, resténose suite à une angioplastie ou à
une intervention chirurgicale vasculaire, formation de cicatrice hypertrophique, maladie inflammatoire de l’intestin,
rejet de greffe, choc endotoxique et infections fongiques.

6. Utilisation d’au moins un composé selon la revendication 1, ou d’un sel ou d’un solvate pharmaceutiquement ac-
ceptable de celui-ci, dans la fabrication d’un médicament pour le traitement d’une maladie sélectionnée parmi le
groupe consistant en cancer, infections virales, prévention du développement du SIDA chez des individus infectés
par le VIH, maladies auto-immunes, troubles neurodégénératifs, syndromes myélodysplasiques, anémie aplasique,
lésions ischémiques associées à des infarctus du myocarde, accident vasculaire cérébral et lésion de reperfusion,
arythmie, athérosclérose, maladies hépatiques induites par toxines ou associées à l’alcool, maladies hématologi-
ques, maladies dégénératives du système musculosquelettique, rhinosinusite sensible à l’aspirine, fibrose kystique,
sclérose en plaques, maladies rénales et douleur du cancer.

7. Utilisation d’au moins un composé selon la revendication 1, ou d’un sel ou d’un solvate pharmaceutiquement ac-
ceptable de celui-ci, dans la fabrication d’un médicament pour la chimioprévention du cancer.

8. Utilisation d’au moins un composé selon la revendication 1, ou d’un sel, d’un solvate ou d’un ester pharmaceuti-
quement acceptable de celui-ci, dans la fabrication d’un médicament pour le traitement d’angiogenèse tumorale et
de métastases.

9. Utilisation selon la revendication 3, dans laquelle ladite maladie proliférative est sélectionnée parmi le groupe con-
sistant en:

cancer de la vessie, du sein, du côlon, du rein, du foie, du poumon, cancer du poumon à petites cellules, cancer
du poumon non à petites cellules, cancer de la tête et du cou, de l’oesophage, de la vésicule biliaire, de l’ovaire,
du pancréas, de l’estomac, du col de l’utérus, de la thyroïde, de la prostate et de la peau, y compris carcinome
à cellules squameuses;
leucémie, leucémie aiguë lymphoïde, leucémie aiguë lymphoblastique, lymphome à cellules B, lymphome à
cellules T, lymphome hodgkinien, lymphome non hodgkinien, lymphome à cellules villeuses, lymphome à cel-
lules du manteau, myélome et lymphome de Burkitt;
leucémie aiguë et chronique myéloïde, syndrome myélodysplasique et leucémie promyéloïde;
fibrosarcome, rhabdomyosarcome;
de la tête et du cou, lymphome à cellules du manteau, myélome;
astrocytome, neuroblastome, gliome et schwannomes;
mélanome, séminome, tératocarcinome, ostéosarcome, xeroderma pigmentosum, kérato-acanthome, cancer
folliculaire de la thyroïde et sarcome de Kaposi.

10. Utilisation selon la revendication 3, dans laquelle le médicament est sous une forme destinée à l’administration en
combinaison avec (ii) un agent anticancéreux.

11. Utilisation selon la revendication 10, comprenant en outre la radiothérapie.

12. Utilisation selon la revendication 10, dans laquelle ledit agent anti-cancéreux est sélectionné parmi le groupe con-
sistant en un agent cytostatique, cisplatine, doxorubicine, Taxotere, Taxol, étoposide, irinotécan, camptosar, topo-
técan, paclitaxel, docétaxel, épothilones, tamoxifène, 5-fluorouracile, méthotrexate, témozolomide, cyclophospha-
mide, SCH 66336, R115777, L778,123, BMS 214662, Iressa, Tarceva, anticorps contre EGFR, Gleevec, intron,
ara-C, Adriamycin, Cytoxan, gemcitabine, moutarde à l’uracile, chlorméthine, ifosfamide, melphalan, chlorambucile,
pipobroman, triéthylènemélamine, triéthylènethiophosphoramine, busulfan, carmustine, lomustine, streptozocine,
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dacarbazine, floxuridine, cytarabine, 6-mercaptopurine, 6-thioguanine, phosphate de fludarabine, oxaliplatine, leu-
covorine, ELOXATIN™, pentostatine, vinblastine, vincristine, vindésine, bléomycine, dactinomycine, daunorubicine,
doxorubicine, épirubicine, idarubicine, mithramycine, désoxycoformycine, mitomycine-C, L-asparaginase, ténipo-
side, 17α-éthinylestradiol, diéthylstilbestrol, testostérone, prednisone, fluoxymestérone, propionate de dromosta-
nolone, testolactone, acétate de mégestrol, méthyle-prednisolone, méthyle-testostérone, prednisolone, triamcino-
lone, chlorotrianisène, hydroxyprogestérone, aminoglutéthimide, estramustine, acétate de médroxyprogestérone,
leuprolide, flutamide, torémifène, goséréline, cisplatine, carboplatine, hydroxy-urée, amsacrine, procarbazine, mi-
totane, mitoxantrone, lévamisole, Navelbine, anastrozole, létrozole, capécitabine, raloxifène, droloxifène, hexamé-
thylmélamine, Avastine, Herceptin, Bexxar, Velcade, Zevalin, Trisenox, Xeloda, vinorelbine, porfimer, Erbitux, lipo-
somal, thiotépa, altrétamine, melphalan, trastuzumab, létrozole, fulvestrant, exémestane, fulvestrant, ifosfamide,
rituximab, C225, Campath, clofarabine, cladribine, aphidicoline, Rituxan, sunitinib, dasatinib, tézacitabine, Sml1,
fludarabine, pentostatine, Triapine, didox, trimidox, amidox, 3-AP et MDL-101,731.

13. Composition pharmaceutique comprenant une quantité thérapeutiquement efficace d’au moins un composé selon
la revendication 1, ou d’un sel ou d’un solvate pharmaceutiquement acceptable de celui-ci, en combinaison avec
au moins un véhicule pharmaceutiquement acceptable.

14. Composition pharmaceutique selon la revendication 13, comprenant en plus un ou plusieurs agents anticancéreux
sélectionnés parmi le groupe consistant en un agent cytostatique, cisplatine, doxorubicine, Taxotere, Taxol, étopo-
side, irinotécan, camptosar, topotécan, paclitaxel, docétaxel, épothilones, tamoxifène, 5-fluorouracile, méthotrexate,
témozolomide, cyclophosphamide, SCH 66336, R115777, L778,123, BMS 214662, Iressa, Tarceva, anticorps contre
EGFR, Gleevec, intron, ara-C, Adriamycin, Cytoxan, gemcitabine, moutarde à l’uracile, chlorméthine, ifosfamide,
melphalan, chlorambucile, pipobroman, triéthylènemélamine, triéthylènethiophosphoramine, busulfan, carmustine,
lomustine, streptozocine, dacarbazine, floxuridine, cytarabine, 6-mercaptopurine, 6-thioguanine, phosphate de flu-
darabine, oxaliplatine, leucovorine, ELOXATIN™, pentostatine, vinblastine, vincristine, vindésine, bléomycine, dac-
tinomycine, daunorubicine, doxorubicine, épirubicine, idarubicine, mithramycine, désoxycoformycine, mitomycine-
C, L-asparaginase, téniposide, 17α-éthinylestradiol, diéthylstilbestrol, testostérone, prednisone, fluoxymestérone,
propionate de dromostanolone, testolactone, acétate de mégestrol, méthyle-prednisolone, méthyle-testostérone,
prednisolone, triamcinolone, chlorotrianisène, hydroxyprogestérone, aminoglutéthimide, estramustine, acétate de
médroxyprogestérone, leuprolide, flutamide, torémifène, goséréline, cisplatine, carboplatine, hydroxy-urée, amsa-
crine, procarbazine, mitotane, mitoxantrone, lévamisole, Navelbine, anastrozole, létrozole, capécitabine, raloxifène,
droloxifène, hexaméthylmélamine, Avastine, Herceptin, Bexxar, Velcade, Zevalin, Trisenox, Xeloda, vinorelbine,
porfimer, Erbitux, liposomal, thiotépa, altrétamine, melphalan, trastuzumab, létrozole, fulvestrant, exémestane, ful-
vestrant, ifosfamide, rituximab, C225, Campath, clofarabine, cladribine, aphidicoline, Rituxan, sunitinib, dasatinib,
tézacitabine, Sml1, fludarabine, pentostatine, Triapine, didox, trimidox, amidox, 3-AP et MDL-101,731.

15. Utilisation de la composition pharmaceutique selon la revendication 13, dans la fabrication d’un médicament pour
le traitement d’une maladie sélectionnée parmi le groupe consistant en maladies prolifératives, cancer, maladies
auto-immunes, inflammation, arthrite, maladies virales, maladies neurologiques/neurodégénératives, maladie
d’Alzheimer, rétinopathie oculaire, maladies neuronales, alopécie, maladies cardiovasculaires et maladies fongi-
ques.

16. Utilisation d’une combinaison comprenant: (i) une quantité d’un premier composé, qui est un composé selon la
revendication 1 ou un sel ou un solvate pharmaceutiquement acceptable de celui-ci; et (ii) une quantité de témo-
zolomide, dans la fabrication d’un médicament pour le traitement d’une maladie proliférative.

17. Utilisation selon la revendication 16, comprenant en outre la radiothérapie.

18. Composition pharmaceutique comprenant (i) une quantité thérapeutiquement efficace d’un composé selon la re-
vendication 1 ou d’un sel ou d’un solvate pharmaceutiquement acceptable de celui-ci; et (ii) du témozolomide.

19. Utilisation de la composition pharmaceutique selon la revendication 18, dans la fabrication d’un médicament pour
le traitement d’une maladie sélectionnée parmi le groupe consistant en maladies prolifératives, cancer, maladies
auto-immunes, inflammation, arthrite, maladies virales, maladies neurologiques/neurodégénératives, maladie
d’Alzheimer, rétinopathie oculaire, maladies neuronales, alopécie, maladies cardiovasculaires et maladies fongi-
ques.

20. Utilisation de la composition pharmaceutique selon la revendication 18, dans la fabrication d’un médicament pour
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le traitement d’une maladie proliférative.

21. Utilisation de la composition pharmaceutique selon la revendication 18, dans la fabrication d’un médicament pour
le traitement du cancer.

22. Utilisation d’au moins un composé selon la revendication 1, dans la fabrication d’un médicament pour le traitement
du cancer.

23. Utilisation selon la revendication 22, dans laquelle ledit cancer est sélectionné parmi le groupe consistant en:

cancer de la vessie, du sein, du côlon, du rein, du foie, du poumon, cancer du poumon à petites cellules, cancer
du poumon non à petites cellules, cancer de la tête et du cou, de l’oesophage, de la vésicule biliaire, de l’ovaire,
du pancréas, de l’estomac, du col de l’utérus, de la thyroïde, de la prostate et de la peau, y compris carcinome
à cellules squameuses;
leucémie, leucémie aiguë lymphoïde, leucémie aiguë lymphoblastique, lymphome à cellules B, lymphome à
cellules T, lymphome hodgkinien, lymphome non hodgkinien, lymphome à cellules villeuses, lymphome à cel-
lules du manteau, myélome et lymphome de Burkitt;
leucémie aiguë et chronique myéloïde, syndrome myélodysplasique et leucémie promyéloïde;
fibrosarcome, rhabdomyosarcome;
de la tête et du cou, lymphome à cellules du manteau, myélome;
astrocytome, neuroblastome, gliome et schwannomes;
mélanome, séminome, tératocarcinome, ostéosarcome, xeroderma pigmentosum, kérato-acanthome, cancer
folliculaire de la thyroïde et sarcome de Kaposi.

24. Utilisation selon la revendication 2, dans laquelle le médicament est sous une forme destinée à l’administration en
combinaison avec (ii) une quantité d’un agent anticancéreux pour la fabrication d’un médicament pour le traitement
du cancer.

25. Utilisation selon la revendication 24, comprenant en outre la radiothérapie.

26. Utilisation selon la revendication 24, dans laquelle ledit agent anticancéreux est sélectionné parmi le groupe con-
sistant en un agent cytostatique, cisplatine, doxorubicine, Taxotere, Taxol, étoposide, irinotécan, camptosar, topo-
técan, paclitaxel, docétaxel, épothilones, tamoxifène, 5-fluorouracile, méthotrexate, témozolomide, cyclophospha-
mide, SCH 66336, R115777, L778,123, BMS 214662, Iressa, Tarceva, anticorps contre EGFR, Gleevec, intron,
ara-C, Adriamycin, Cytoxan, gemcitabine, moutarde à l’uracile, chlorméthine, ifosfamide, melphalan, chlorambucile,
pipobroman, triéthylènemélamine, triéthylènethiophosphoramine, busulfan, carmustine, lomustine, streptozocine,
dacarbazine, floxuridine, cytarabine, 6-mercaptopurine, 6-thioguanine, phosphate de fludarabine, oxaliplatine, leu-
covorine, ELOXATIN™, pentostatine, vinblastine, vincristine, vindésine, bléomycine, dactinomycine, daunorubicine,
doxorubicine, épirubicine, idarubicine, mithramycine, désoxycoformycine, mitomycine-C, L-asparaginase, ténipo-
side, 17α-éthinylestradiol, diéthylstilbestrol, testostérone, prednisone, fluoxymestérone, propionate de dromosta-
nolone, testolactone, acétate de mégestrol, méthyle-prednisolone, méthyle-testostérone, prednisolone, triamcino-
lone, chlorotrianisène, hydroxyprogestérone, aminoglutéthimide, estramustine, acétate de médroxyprogestérone,
leuprolide, flutamide, torémifène, goséréline, cisplatine, carboplatine, hydroxy-urée, amsacrine, procarbazine, mi-
totane, mitoxantrone, lévamisole, Navelbine, anastrozole, létrozole, capécitabine, raloxifène, droloxifène, hexamé-
thylmélamine, Avastine, Herceptin, Bexxar, Velcade, Zevalin, Trisenox, Xeloda, vinorelbine, porfimer, Erbitux, lipo-
somal, thiotépa, altrétamine, melphalan, trastuzumab, létrozole, fulvestrant, exémestane, fulvestrant, ifosfamide,
rituximab, C225, Campath, clofarabine, cladribine, aphidicoline, Rituxan, sunitinib, dasatinib, tézacitabine, Sml1,
fludarabine, pentostatine, Triapine, didox, trimidox, amidox, 3-AP et MDL-101,731.

27. Utilisation selon la revendication 24, dans laquelle l’agent anticancéreux est du témozolomide.
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