
Tricyclic heterocycles, their manufacture and use as
pharmaceutical agents 4 The present invention relates
to novel tricycles, to a process for their
manufacture, pharmaceutical compositions containing
them and their manufacture as well as the use of these
compounds as pharmaceutically active agents.
Background of the invention Protein kinases regulate
many different signaling processes by adding phosphate
groups to proteins (Hunter, T., Cell 50 (1987)
823-829); particularly serine/threonine kinases
phosphorylate proteins on the alcohol moiety of serine
or threonine residues. The serine/threonine kinase
family includes members that control cell growth,
migration, differentiation, gene expression, muscle
contraction, glucose metabolism, cellular protein
synthesis, and regulation of the cell cycle. The
Aurora kinases are a family of serine/threonine
kinases that are believed to play a key role in the
protein phosphorylation events that are essential for
the completion of essential mitotic events. The Aurora
kinase family is made up of three key members: Aurora
A, B and C (also known as Aurora-2, Aurora- 1 and
Aurora-3 respectively). Aurora-1 and Aurora-2 are
described in US 6,207,401 of Sugen and in related
patents and patent applications, e.g. EP 0 868 519 and
EP 1 051 500. For Aurora A there is increasing
evidence that it is a novel proto-oncogene. Aurora A
gene is amplified and transcript/protein is highly
expressed in a majority of human tumor cell lines and
primary colorectal, breast and other tumors. It has
been shown that Aurora A overexpression leads to
genetic instability shown by amplified centrosomes and
significant increase in aneuploidy and transforms Ratl
fibroblasts and mouse NIH3T3 cells in vitro. Aurora
A-transformed NIH3T3 cells grow as tumors in nude mice
(Bischoff, J.R., and Plowman, G.D., Trends Cell Biol.
9 (1999) 454-459; Giet, R., and Prigent, C , J. Cell
Sci. 112 (1999) 3591-3601; Nigg, E.A., Nat. Rev. MoL
Cell Biol. 2 (2001) 21-32; Adams, R.R., et al., Trends
Cell Biol. I l (2001) 49-54). Moreover, amplification
of Aurora A is associated with aneuploidy and
aggressive clinical behavior (Sen, S., et al., J.
Natl.Cancer Inst. 94 (2002) 1320-1329) and
amplification of its locus correlates with poor
prognosis for patients with node-negative breast
cancer (Isola, JJ., et al., Am. J. Pathology 147(1995)
905-911). For these reasons it is proposed that Aurora
A overexpression contributes to cancer phenotype by
being involved in chromosome segregation and mitotic
checkpoint control. Human tumor cell lines depleted of
Aurora A transcripts arrest in mitosis. Accordingly,
the specific inhibition of Aurora kinase by selective
inhibitors is recognized to stop uncontrolled
proliferation, re-establish mitotic checkpoint control
and lead to apoptosis of tumor cells. In a xenograft
model, an Aurora inhibitor therefore slows tumor
growth and induces regression (Harrington, E.A., et
al., Nat. Med. 10 (2004) 262-267). Low molecular
weight inhibitors for protein kinases are widely known
in the state of the art. For Aurora inhibition such
inhibitors are based on i.e. quinazoline derivatives
as claimed in the following patents and patent
applications: WO 00/44728; WO 00/47212; WO 01/21594;
WO 01/21595; WO 01/21596; WO 01/21597; WO 01/77085; WO
01/55116; WO 95/19169; WO 95/23141; WO 97/42187; WO
99/06396; pyrazole and triazole derivatives as claimed
in the following patents and patent applications: WO
02/22601; WO 02/22602; WO 02/22603; WO 02/22604; WO
02/22605; WO 02/22606; WO 02/22607; WO 02/22608; WO
02/50065; WO 02/50066; WO 02/057259; WO 02/059112; WO
02/059111; WO 02/062789; WO 02/066461; WO 02/068415;
pyrimidine derivatives: WO 03/077921; WO 03/078423; WO
03/078426; WO 03/078427; WO 04/000833 or imidazole,
oxazole and thiazole derivatives: WO 02/96905; WO
04/005283. Some tricyclic heterocycles or related
compounds are known as inhibitors of erythrocyte
aggregation from Mertens, A., et al., J. Med. Chem. 30
(1987) 1279- 1287; von der Saal, W., et al., J. Med.
Chem. 32 (1989) 1481-1491; US 4,666,923A; US
4,695,567A; US 4,863,945A and US 4,954,498A. WO
03/035065 relates to benzimidazole derivatives as
kinase inhibitors, especially as inhibitors against
KDR, SYK and ITK tyrosine kinases. WO 01/02369 and WO
01/53268 relate to indazole derivatives as kinase
inhibitors, especially as inhibitors against VGEF,
LCK, FAK, TEK, CHK-I and CDKs, with antiproliferative
activity.Summarv of the invention The present
invention relates to tricyclic heterocycles of the
general formula I formula I wherein, R1 is hydrogen;
alkyl, alkenyl, alkynyl, wherein said alkyl, alkenyl
or alkynyl is optionally substituted one or several
times by halogen, hydroxy, alkoxy, amino, alkylamino,
dialkylamino, cycloalkyl, heterocyclyl,
dialkylphosphinoyl, alkoxyalkoxy, alkyl-O-C(O)-,
cyano, alkylsulfanyl, alkylsulfinyl, alkylsulfonyl,
(alkyl)3Si-O-, H2N-C(S)-, HO-C(O)-, H2N-C(O)-,
alkyl-S(O)2-NH- or phenyl-S(O) 2-NH-; arylalkyl,
wherein the aryl is a mono- or bicyclic aromatic ring
with 6 to 10 ring carbon atoms and wherein the aryl is
optionally substituted one or several times by
halogen, cyano, nitro, amino, hydroxy, (CrC 4)alkyL
(Cr C4)alkoxy, halogenated (CrC 4)alkyl, halogenated
(Q-GOalkoxy or alkylsulfonyl; heteroarylalkyl, wherein
the heteroaryl is a mono- or bicyclic aromatic ring
with 5 to 10 ring atoms, which contains up to 4
heteroatoms selected 



independently from N, O or S and the remaining ring
atomsbeing carbon atoms, and wherein the heteroaryl is
optionally substituted one or several times by alkyl
or halogen; heterocyclyl-C(O)-(CH 2)n-; R8-NH-C(O)-(CH
2)n-; or R9-C(O)-NH-(CH 2)n-; R8 is hydroxy, alkoxy,
benzyloxy, alkyl, wherein said alkyl is optionally
substituted one to three times by halogen, hydroxy,
alkoxy, amino, alkylamino or dialkylamino; phenyl-(CH
2)m-, wherein the phenyl is optionally substituted one
three times by halogen, cyano, nitro, amino, hydroxy,
(Ci-Cjalkyl, (C1-COaIkOXy, halogenated (Q-C^alkyl or
halogenated (Ci-CJalkoxy; or heteroaryl-(CH 2)ra -,
wherein the heteroaryl is a mono- or bicyclic aromatic
ring with 5 to 10 ring atoms, which contains up to 4
heteroatoms selected independently from N, O or S and
the remaining ring atoms being carbon atoms; R9 is
cycloalkyl, heterocyclyl, benzylamino, alkyl, wherein
said alkyl is optionally substituted one to three
times by halogen, hydroxy, alkoxy, amino, alkylamino
or dialkylamino; phenyl- (CH2)m-, wherein the phenyl
is optionally substituted one three times by halogen,
cyano, nitro, amino, hydroxy, (CrC^alkoxy, halogenated
(C1-C4)alkyl or halogenated (C1-C )alkoxy; or
heteroaryl-(CH 2)m-, wherein the heteroaryl is a mono-
or bicyclic aromatic ring with 5 to 10 ring atoms,
which contains up to 4 heteroatoms
selectedindependently from N, O or S and the remaining
ring atoms being carbon atoms; n is 1, 2 or 3; m is 0
or 1; R2 is hydrogen or alkyl; and R3 is hydrogen or
alkyl, or alternatively R2 and R3 form together with
the carbon atom to which they are attached a
cycloalkyl ring; R4 and R7 independently represent
hydrogen or halogen; R5 is hydrogen, halogen, cyano,
nitro, amino, hydroxy, sulfonic acid, carboxylic acid,
CH3O-C(O)-, H2N-C(O)-, CH3O-N(CH 3)- C(O)-,
cycloalkyl-X-, heterocyclyl-X-, alkyl, alkyl-X-,
wherein the alkyl groups are optionally substituted
one or several times by halogen; aryl-X-, wherein the
aryl is optionally substituted one or several times by
halogen, cyano, nitro, amino, hydroxy, (Q-C^alkyl, (Cr
C4)alkoxy, halogenated (Q-C^alkyl halogenated (Q-C
4)alkoxy or alkylsulfonyl; arylalkyl-X-, wherein the
aryl is optionally substituted one or several times by
halogen, cyano, nitro, amino, hydroxy, (C1- C t)alkyl,
(Q-GOalkoxy, halogenated (Q-C^alkyl or halogenated
(C1-C )alkoxy; heteroaryl-X-, wherein the heteroaryl
is a mono- or bicyclic aromatic ring with 5 to 10 ring
atoms, which contains up to 4 heteroatoms selected
independently from N, O or S and the remaining ring
atoms being carbon atoms, and wherein the heteroaryl
is optionally substituted one or several times by
alkyl; orheteroarylalkyl-X-, wherein the heteroaryl is
a mono- or bicyclic aromatic ring with 5 to 10 ring
atoms, which contains up to 4 heteroatoms selected
independently from N, O or S and the remaining ring
atoms being carbon atoms; R6 is hydrogen, halogen,
cyano, nitro, amino, hydroxy, sulfonic acid,
carboxylic acid, CH3O-C(O)-, H2N-C(O)-, CH3O-N(CH
3)-C(O)- , cycloalkyl-X-, heterocyclyl-X-, alkyl,
alkyl-X-, wherein the alkyl groups are optionally
substituted one or several times by halogen; aryl-X-,
wherein the aryl is optionally substituted one or
several times by halogen, cyano, nitro, amino,
hydroxy, (Q-C^alkyl, (Q-C 4)alkoxy, halogenated
(Q-G^alkyl, halogenated (Q-CzOalkoxy or alkylsulfonyl;
arylalkyl-X-, wherein the aryl is optionally
substituted one or several times by halogen, cyano,
nitro, amino, hydroxy, (Q-C^alkyl, (Ci-C4)alkoxy,
halogenated (Q-C 4)alkyl or halogenated (Ci-C4)alkoxy;
hetero aryl-X-, wherein the heteroaryl is a mono- or
bicyclic aromatic ring with 5 to 10 ring atoms, which
contains up to 4 heteroatoms selected independently
from N, O or S and the remaining ring atoms being
carbon atoms, and wherein the heteroaryl is optionally
substituted one or several times by alkyl; or
heteroarylalkyl-X-, wherein the heteroaryl is a mono-
or bicyclic aromatic ring with 5 to 10 ring atoms,
which contains up to 4 heteroatoms selected
independently from N, O or S and the remaining ring
atoms being carbon atoms; 



X is -NH-, -N(alkyl)-, -O-, -S(O) 2NH- , -NHS(O) 2-,
-NHC(O)-, -N(alkyl)C(O)-, -C(O)-, -OC(O)NH-, -C(O)NH-
or -C(O)N(alkyl)-;A is a single bond or -CH2-; and all
pharmaceutically acceptable salts thereof. The
compounds according to this invention show activity as
protein kinase inhibitors. Many diseases are
associated with abnormal cellular responses triggered
by protein kinase mediated events. These diseases
include autoimmune diseases, inflammatory diseases,
neurological and neurodegenerative diseases, cancer,
cardiovascular diseases, allergies and asthma,
Alzheimer's disease or hormonerelated diseases.
Accordingly, there has been a substantial effort in
medicinal chemistry to find protein kinase inhibitors
that are effective as therapeutic agents. The
compounds according to this invention in particular
show activity as Aurora family kinase inhibitors,
especially as Aurora A kinase inhibitors, and may
therefore be useful for the treatment of diseases
mediated by said kinase. Aurora A inhibition leads to
cell cycle arrest in the G2 phase of the cell cycle
and exerts an antiproliferative effect in tumor cell
lines. This indicates that Aurora A inhibitors may be
useful in the treatment of i.e. hyperproliferative
diseases such as cancer and in particular colorectal,
breast, lung, prostate, pancreatic, gastric, bladder,
ovarian, melanoma, neuroblastoma, cervical, kidney or
renal cancers, leukemias or lymphomas. Treatment of
acute-myelogenous leukemia (AML, acute lymphocytic
leukemia (ALL) and gastrointestinal stromal tumor
(GIST) is included. Objects of the present invention
are the compounds of formula I and their tautomers,
pharmaceutically acceptable salts, enantiomeric forms,
diastereoisomers and racemates, their use as Aurora
kinase inhibitors, the preparation of the
abovementioned compounds, medicaments containing them
and their manufacture as well as the use of the
above-mentioned compounds in the control or prevention
of illnesses, especially of illnesses and disorders as
mentioned above or in the manufacture of corresponding
medicaments. Detailed description of the invention The
term "alkyl" as used herein means a saturated,
straight-chain or branched-chain hydrocarbon
containing from 1 to 6, preferably 1 to4, carbon
atoms, such as methyl, ethyl, n-propyl, isopropyl,
n-butyl, 2-butyl, t-butyl.The term "alkenyl" as used
herein means an unsaturated straight- chain or
branched aliphatic hydrocarbon group containing one
double bond and having 2 to 6, preferably 2 to 4
carbon atoms. Examples of such "alkenyl group" are
vinyl (ethenyl), allyl, isopropenyl, 1-propenyl,
2-methyl-l-propenyl, 1-butenyl, 2- butenyl, 3-butenyl,
2-ethyl-l-butenyl, 3-methyl-2-butenyl, 1-pentenyl,
2-pentenyl, 3-pentenyl, 4-pentenyl,
4-methyl-3-pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl,
4- hexenyl and 5-hexenyl, preferably allyl and
3-butenyl. The term "alkynyl" as used herein means an
unsaturated straight-chain or branched aliphatic
hydrocarbon group containing one triple bond and
having 2 to 6, preferably 2 to 4 carbon atoms.
Examples of such "alkynyl group" are ethynyl, 1-
propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl,
1-pentynyl, 2-pentynyl, 3- pentynyl, 4-pentynyl,
1-hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl and
5-hexynyl. The term "alkoxy" as used herein means an
alkyl-O- group wherein the alkyl is defined as above.
The term "alkylamino" as used herein means an
alkyl-NH- group wherein the alkyl is defined as above.
The term "dialkylamino" as used herein means an
(alkyl)2N- group wherein the alkyl is defined as
above. The term "dialkylphosphinoyl" as used herein
means a (alkyl)2P(=O)- group wherein the alkyl is
defined as above. The term "alkylsulfanyl" as used
herein means an alkyl-S- group wherein the alkyl is
defined as above. The term "alkylsulfinyl" as used
herein means an alkyl-S(O)- group wherein the alkyl is
defined as above. The term "alkylsulfonyl" as used
herein means an alkyl-S(O)2- group wherein the alkyl
is defined as above.The term "alkoxyalkoxy" as used
herein means an alkoxy group as defined above which
attached to the alkyl of a second alkoxy group.
Examples include 2-methoxyethoxy, 2-ethoxy-ethoxy,
1-ethoxy-ethoxy, 3-methoxy-propoxy, 2-methoxypropoxy,
methoxy-methoxy and the like. If the alkyl group is
"optionally substituted one or several times by
halogen", it is preferably substituted by fluorine.
Examples are difluoromethyl, trifluoromethyl,
2,2,2-trifluoroethyl, perfluorethyl, difluoromethoxy,
trifluoromethoxy, 2,2,2- trifluoroethoxy,
perfluoroethoxy and the like, especially
trifluoromethyl and trifluoromethoxy. The term
"halogenated alkyl" as used herein means an alkyl
group as defined above which is substituted one or
several times by halogen, preferably by fluorine or
chlorine, especially fluorine. Examples are
difluoromethyl, trifluoromethyl, 2,2,2-
trifluoroethyl, perfluorethyl, and the like,
especially trifluoromethyl. The term "halogenated
alkoxy" as used herein means an alkoxy group as
defined above which is substituted one or several
times by halogen, preferably by fluorine or chlorine,
especially fluorine. Examples are difluoromethoxy,
trifluoromethoxy, 2,2,2-trifluoroethoxy,
perfluoroethoxy and the like, especially
trifluoromethoxy. The term "halogen" as used in the
definitions of R1, R5 and R6 means fluorine, chlorine,
bromine and iodine, preferably fluorine, chlorine or
bromine and especially fluorine and chlorine. The term
"halogen" as used in the definitions of R4 and R7
means fluorine, chlorine or bromine, preferably
fluorine and chlorine and especially fluorine. The
term "cycloalkyl" means a monocyclic saturated
hydrocarbon ring with 3 to 7, preferably 3 to 6, ring
atoms. Examples of such saturated carbocyclic groups
are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl
and cycloheptyl, preferably cyclopropyl. The
cycloalkyl ring which is formed by R2 and R3 together
with the 



carbon atom to which they are attached is preferably a
cyclopentyl or cyclohexyl ring, especially a
cyclopentyl ring.The term "heterocyclyl" means a
saturated, monocyclic hydrocarbon ring with 5 to 6
ring atoms which contains up to 3, preferably 1 or 2
heteroatoms selected independently from N, O or S and
the remaining ring atoms being carbon atoms. Such
saturated heterocyclic group can be optionally
substituted one to three, preferably one or two times
by a) alkyl, which is defined as above, preferably
methyl, b) -C(O)-alkyl, preferably acetyl, c) oxo or
d) -S(O)2-alkyl. Preferably the heterocyclic group can
be optionally substituted by alkyl. Examples of such
saturated heterocyclic groups are pyrrolidinyl,
morpholinyl, piperazinyl, N-methylpiperazinyl,
piperidyl, N-acetyl-piperazinyl,
N-methanesulfonyl-piperazinyl, Nisopropyl-
piperazinyl, thiazolidinyl, thiomorpholinyl,
1,1-dioxo-l l6- thiomorpholin-4-yl (or
l,l-dioxido-thiomorpholin-4-yl), 1-oxo-l l4-
thiomorpholin-4-yl (or l-oxido-thiomorpholin-4-yl) and
the like, preferably pyrrolidinyl, morpholinyl,
piperazinyl, N-methyl-piperazinyl, piperidyl and more
preferably morpholinyl. The term "aryl" means a mono-
or bicyclic aromatic ring with 6 to 10 ring carbon
atoms. Examples of such aryl groups are phenyl and
naphthyl, preferably phenyl. The term "heteroaryl"
means a mono- or bicyclic aromatic ring with 5 to 10,
preferably 5 to 6, ring atoms, which contains up to 4,
preferably up to 3, more preferably 1 or 2 heteroatoms
selected independently from N, O or S and the
remaining ring atoms being carbon atoms. Examples of
such heteroaryl groups are e.g. pyridyl, thienyl,
benzimidazolyl, pyrimidyl, thiazolyl, tetrazolyl,
quinolyl, pyridazinyl, pyrazinyl, oxazolyl,
quinazolinyl, indolyl, benzothiophenyl, benzofuranyl
and the like, preferably pyridyl, thienyl,
benzimidazolyl, pyrimidyl, thiazolyl, tetrazolyl,
quinolyl or pyridazinyl, and especially pyridyl. In
one preferred embodiment of the invention the
heteroaryl in the heteroarylalkyl group as defined in
R1 is selected from pyridyl, thiazolyl, tetrazolyl,
thienyl, pyrimidyl, or pyridazinyl, and especially
from pyridyl, thiazolyl or tetrazolyl. In one
preferred embodiment of the invention the heteroaryl
in the definition of R8 and R9 is selected from
pyridyl or thienyl and especially from pyridyl.In one
preferred embodiment of the invention the heteroaryl
in the heteroarylalkyl group as defined in R5 and R6
is selected from pyridyl or thienyl, and especially
from pyridyl. In one preferred embodiment of the
invention the heteroaryl in the definition of R5 and
R6 is selected from pyridyl or thienyl and especially
from pyridyl. The term "arylalkyl" as used herein
means a (Q-C^alkyl group as defined above , in which
one of the hydrogen atoms is replaced by an aryl
group. Examples of arylalkyl groups are benzyl,
2-phenylethyl, 3-phenylpropyl, 4-chlorobenzyl, 4-
methoxybenzyl and the like, preferably benzyl. The
term "heteroarylalkyl" as used herein means a group as
defined above , in which one of the hydrogen atoms is
replaced by an heteroaryl group. Examples of
heteroarylalkyl groups are pyridylmethyl,
thienylmethyl and the like. The term "optionally
substituted one or several times" as used herein means
in general optionally substituted one to six times,
preferably one to three times. If the aryl (or aryl
part of the arylalkyl group) in the definitions of R1,
R5 or R6 is substituted one or several times it is
substituted preferably one to three, and more
preferably one or two times. If the heteroaryl (or
heteroaryl part of heteroarylalkyl group) in the
definitions of R1, R5 or R6 is substituted one or
several times it is substituted preferably one or two,
and more preferably one time. The compounds of formula
I can exist in different tautomeric forms and in
variable mixtures thereof. All tautomeric forms of the
compounds of formula I and mixtures thereof are an
objective of the invention. For example, the imidazole
part of the tricyclic ring system of formula I can
exist in two tautomeric forms as shown here
below:formula I As used herein, in relation to mass
spectrometry (MS) the term "API+" refers to positive
atmospheric pressure ionization mode, the term "API-"
refers to negative atmospheric pressure ionization
mode, the term "ESI+" refers to positive electrospray
ionization mode and the term "ESI-" refers to negative
electrospray ionization mode. An embodiment of the
invention are the compounds of formula I, wherein R1
is hydrogen; alkyl, alkenyl, alkynyl, wherein said
alkyl, alkenyl or alkynyl is optionally substituted
one or several times by halogen, hydroxy, alkoxy,
amino, alkylamino dialkylamino, cycloalkyl,
heterocyclyl or dialkylphosphinoyl; arylalkyl, wherein
the aryl is optionally substituted one or several
times by halogen, cyano, nitro, amino, hydroxy,
(Q-C^alkyl, (Ci-C alkox , halogenated (CrC4)alkyl or
halogenated (Q-C^alkoxy; or hetero arylalkyl, wherein
the heteroaryl is optionally substituted one or
several times by alkyl or halogen; R2 is hydrogen or
alkyl; and R3 is hydrogen or alkyl, or alternatively
R2 and R3 form together with the carbon atom to which
they are attached a cycloalkyl ring; R4 and R7
independently represent hydrogen or halogen; R5 is
hydrogen, halogen, cyano, nitro, amino, hydroxy,
sulfonic acid, carboxylic acid, alkyl, alkyl-X-,
wherein the alkyl groups are optionally substituted
one or several times by halogen; aryl-X-, wherein the
aryl is optionally substituted one or severaltimes by
halogen, cyano, nitro, amino, hydroxy, (Q-C^alkyl,
(CrC 4)alkoxy, halogenated (Ci-C4)alkyl or halogenated
arylalkyl-X-, wherein the aryl is optionally
substituted one or 



several times by halogen, cyano, nitro, amino,
hydroxy, (C1- C4)alkyl, (Ci-C4)alkoxy, halogenated
(Ci-C4)alkyl or halogenated (CrC4)alkoxy; or
heteroaryl-X-, wherein the heteroaryl is optionally
substituted one or several times by alkyl; R6 is
hydrogen, halogen, cyano, nitro, amino, hydroxy,
sulfonic acid, carboxylic acid, alkyl, alkyl-X-,
wherein the alkyl groups are optionally substituted
one or several times by halogen; aryl-X-, wherein the
aryl is optionally substituted one or several times by
halogen, cyano, nitro, amino, hydroxy, (Q-C 4)alkyl,
(Cr C4)alkoxy, halogenated (Ci-C4)alkyl or halogenated
(C1-G^alkoxy; arylalkyl-X-, wherein the aryl is
optionally substituted one or several times by
halogen, cyano, nitro, amino, hydroxy, (C1- C4)alkyl,
(Q-C^alkoxy, halogenated (CrC 4)alkyl or halogenated
(Ci-C4)alkoxy; or heteroaryl-X-, wherein the
heteroaryl is optionally substituted one or several
times by alkyl; X is -NH-, -N(alkyl)-, -O-, -S(O) 2NH-
, -NHS(O) 2-, -NHC(O)-, -N(alkyl)C(O)-, -C(O)NH- or
-C(O)N(alkyl)-; A is a single bond or -CH2-. and all
pharmaceutically acceptable salts thereof. Another
embodiment of the invention are the compounds of
formula I, whereinA is a single bond. Another
embodiment of the invention are the compounds of
formula I, wherein A is -CH2-. Another embodiment of
the invention are the compounds of formula I, wherein
R1 is hydrogen; alkyl, alkenyl or alkynyl, wherein
said alkyl, alkenyl or alkynyl is optionally
substituted one or several times by halogen, hydroxy,
alkoxy, amino, alkylamino dialkylamino, cycloalkyl,
heterocyclyl or dialkylphosphinoyl. Another embodiment
of the invention are the compounds of formula I,
wherein R1 is hydrogen; alkyl, alkenyl or alkynyl,
wherein said alkyl, alkenyl or alkynyl is optionally
substituted one or several times by halogen, hydroxy,
alkoxy, amino, alkylamino dialkylamino, cycloalkyl,
heterocyclyl or dialkylphosphinoyl; and A is a single
bond. Another embodiment of the invention are the
compounds of formula I, wherein R1 is hydrogen; alkyl
or alkenyl. Another embodiment of the invention are
the compounds of formula I, wherein R1 is hydrogen;
alkyl or alkenyl; and A is a single bond. Such
compounds are for example:
5-Ethyl-2-(lH-indazol-3-yl)-7,7-dimethyl-5,7-dihydro-3
H-imidazo[4,5-/|indol-6- one;
2-(lH-Indazol-3-yl)-5,7,7-trimethyl-5,7-dihydro-3H-imi
dazo[4,5-/]indol-6-one; 2-(
lH-Indazol-3-yl)-7,7-dimethyl-5-propyl-5,7-dihydro-3H-
imidazo [4,5-/] indol- 6-one;
2-(lH-Indazol-3-yl)-5-isopropyl-7,7-dimethyl-5,7-dihyd
ro-3H-imidazo[4,5- /]indol-6-one;
2-(lH-Indazol-3-yl)-7,7-dimethyl-5,7-dihydro-3H-imidaz
o[4,5-/]indol-6-one;
2-(lH-Indazol-3-yl)-spiro[7,7-cyclopentan-5,7-dihydro-
3H-imidazo[4,5-f]indol- 6]-one; and
5-Allyl-2-(lH-indazol-3-yl)-7,7-dimethyl-5,7-dihydro-3
H-imidazo[4,5-/]indol-6- one. Another embodiment of
the invention are the compounds of formula I, wherein
R1 is hydrogen; alkyl or alkenyl; and A is -CH2- .
Such a compound is for example:
2-(lH-Indazol-3-yl)-8,8-dimethyl-l,5,7,8-tetrahydro-im
idazo[4,5-^]quinolin-6- one. Another embodiment of the
invention are the compounds of formula I, wherein R1
is alkyl, wherein said alkyl is substituted one or
several times by halogen, hydroxy, alkoxy, amino,
alkylamino dialkylamino, cycloalkyl, heterocyclyl or
dialkylphosphinoyl; and A is a single bond. Such
compounds are for example:
2-(lH-Indazol-3-yl)-7,7-dimethyl-5-(3-morpholin-4-yl-p
ropyl)-5,7-dihydro-3Himidazo[ 4,5-/]indol-6-one;
and5-Cyclopropylmethyl-2-(lH-indazol-3-yl)-7,7-dimethy
l-5,7-dihydro-3Himidazo [4,5-/1 indol-6-one. Another
embodiment of the invention are the compounds of
formula I, wherein R arylalkyl, wherein the aryl is
optionally substituted one or several times by
halogen, cyano, nitro, amino, hydroxy, (C1-C4)alkyl,
(Ci-C 4)alko:xy, halogenated (C1-C4)alkyl or
halogenated (C1- C4)alkoxy; and A is a single bond.
Another embodiment of the invention are the compounds
of formula I, wherein R1 is heteroarylalkyl, wherein
the heteroaryl is optionally substituted one or
several times by alkyl or halogen; and 



A is a single bond. An embodiment of the invention are
the compounds of formula I, wherein R4, R5, R6 and R7
represent hydrogen; and A is a single bond. Another
embodiment of the invention are the compounds of
formula I, wherein R1 is hydrogen; alkyl, alkenyl or
alkynyl, wherein said alkyl, alkenyl or alkynyl is
optionally substituted one or several times by
halogen, hydroxy, alkoxy, amino, alkylamino
dialkylamino, cycloalkyl, heterocyclyl or
dialkylphosphinoyl; R4, R5, R6 and R7 represent
hydrogen; and A is a single bond. Another embodiment
of the invention are the compounds of formula I,
wherein R1 is alkyl; andR4, R5, R6 and R7 represent
hydrogen; and A is a single bond. Another embodiment
of the invention are the compounds of formula I,
wherein R is hydrogen; alkyl or alkenyl; R4, R5, R6
and R7 represent hydrogen; and A is a single bond.
Another embodiment of the invention are the compounds
of formula I, wherein R1 is alkyl, wherein said alkyl
is substituted one or several times by halogen,
hydroxy, alkoxy, amino, alkylamino dialkylamino,
cycloalkyl, heterocyclyl or dialkylphosphinoyl; R4,
R5, R6 and R7 represent hydrogen; and A is a single
bond. Another embodiment of the invention are the
compounds of formula I, wherein R1 arylalkyl, wherein
the aryl is optionally substituted one or several
times by halogen, cyano, nitro, amino, hydroxy,
(Q-C^alkyl, (Ci-Gi)alkoxy, halogenated (Q-C^alkyl or
halogenated (C1- C )alkoxy; R4, R5, R6 and R7
represent hydrogen; and A is a single bond. Another
embodiment of the invention are the compounds of
formula I, wherein R1 is heteroarylalkyi, wherein the
heteroaryl is optionally substituted one or several
times by alkyl or halogen; R4, R5, R6 and R7 represent
hydrogen; andA is a single bond. Another embodiment of
the invention are the compounds of formula I, wherein
X is -NH-, -N(alkyl)- or -O-. Another embodiment of
the invention are the compounds of formula I, wherein
X is -NH-, -N(alkyl)- or -O-; and A is a single bond.
embodiment of the invention are the Another embodiment
of the invention are the compounds of formula I,
wherein R1 is hydrogen; alkyl or alkenyl ; and X is
-NH-, -N(alkyl)- or -O-. Another embodiment of the
invention are the compounds of formula I, wherein R1
is hydrogen; alkyl or alkenyl; X is -NH-, -N(alkyl)-
or -O-; and A is a single bond. Another embodiment of
the invention are the compounds of formula I, wherein
X is -S(O)2NH- or -NHS(O) 2-. Another embodiment of
the invention are the compounds of formula I, wherein
X is -S(O)2NH- or -NHS(O) 2-; and A is a single bond.
Another embodiment of the invention are the compounds
of formula I, wherein R1 is hydrogen; alkyl or
alkenyl;X is -S(O)2NH- or -NHS(O)2- ; and A is a
single bond. Another embodiment of the invention are
the compounds of formula I, wherein X is -NHC(O)-,
-N(alkyl)C(O)-, -C(O)NH- or -C(O)N(alkyl)-. Another
embodiment of the invention are the compounds of
formula I, wherein X is -NHC(O)-, -N(alkyl)C(O)-,
-C(O)NH- or -C(O)N(alkyl)-; and A is a single bond.
Another embodiment of the invention are the compounds
of formula I, wherein R1 is hydrogen; alkyl or
alkenyl; X is -NHC(O)-, -N(alkyl)C(O)-, -C(O)NH- or
-C(O)N(alkyl)-; and A is a single bond. Another
embodiment of the invention are the compounds of
formula I, wherein R5 is hydrogen. Another embodiment
of the invention are the compounds of formula I,
wherein R5 is hydrogen; and A is a single bond.
Another embodiment of the invention are the compounds
of formula I, wherein R1 is hydrogen; alkyl or
alkenyl; R5 is hydrogen; and A is a single
bond.Another embodiment of the invention are the
compounds of formula I, wherein R6 is hydrogen. 



Another embodiment of the invention are the compounds
of formula I, wherein R6 is hydrogen; and A is a
single bond. Another embodiment of the invention are
the compounds of formula I, wherein R1 is hydrogen;
alkyl or alkenyl; and R6 is hydrogen. Another
embodiment of the invention are the compounds of
formula I, wherein R1 is hydrogen; alkyl or alkenyl;
R6 is hydrogen; and A is a single bond. Another
embodiment of the invention are the compounds of
formula I, wherein R5 is halogen, cyano, nitro, amino,
hydroxy, sulfonic acid, carboxylic acid or alkyl,
wherein the alkyl group is optionally substituted one
or several times by halogen; R6 is hydrogen; and A is
a single bond. Another embodiment of the invention are
the compounds of formula I, wherein R5 is alkyl-X-,
wherein the alkyl groups are optionally substituted
one or several times by halogen; R6 is hydrogen; andA
is a single bond. Another embodiment of the invention
are the compounds of formula I, wherein R5 is
aryl-X->wherein the aryl is optionally substituted one
or several times by halogen, cyano, nitro, amino,
hydroxy, (Q-C^alkyl, (CrC 4)alkoxy, halogenated
halogenated (C1- Gi)alkoxy; R6 is hydrogen; and A is a
single bond. Another embodiment of the invention are
the compounds of formula I, wherein R5 is
arylalkyl-X-, wherein the aryl is optionally
substituted one or several times by halogen, cyano,
nitro, amino, hydroxy, (C1- halogenated heteroaryl-X-,
wherein the heteroaryl is optionally substituted one
or several times by alkyl; R6 is hydrogen; and A is a
single bond. Another embodiment of the invention are
the compounds of formula I, wherein R5 is hydrogen; R6
is halogen, cyano, nitro, amino, hydroxy, sulfonic
acid, carboxylic acid or alkyl, wherein the alkyl
group is optionally substituted one or several times
by halogen; and A is a single bond. Another embodiment
of the invention are the compounds of formula I,
wherein R5 is hydrogen;R6 is alkyl-X-, wherein the
alkyl groups are optionally substituted one or several
times by halogen; and A is a single bond. Another
embodiment of the invention are the compounds of
formula I, wherein R5 is hydrogen; R6 is aryl-X-,
wherein the aryl is optionally substituted one or
several times by halogen, cyano, nitro, amino,
hydroxy, (Q-C^alkyl, (CrC 4)alkoxy, halogenated
(CrC^alkyl or halogenated (C1- C4)alkoxy; and A is a
single bond. Another embodiment of the invention are
the compounds of formula I, wherein R5 is hydrogen; R6
is arylalkyl-X-, wherein the aryl is optionally
substituted one or several times by halogen, cyano,
nitro, amino, hydroxy, (C1- C4)alkyl, (Ci-C4)alkoxy,
halogenated (CrGOalkyl, halogenated (CrC 4)alkoxy; or
heteroaryl-X-, wherein the heteroaryl is optionally
substituted one or several times by alkyl; and A is a
single bond. Another embodiment of the invention are
the compounds of formula I, wherein R1 is hydrogen,
alkyl, alkenyl, wherein said alkyl is optionally
substituted one or several times by hydroxy, alkoxy,
amino, dialkylamino, cycloalkyl, heterocyclyl,
dialkylphosphinoyl, alkoxyalkoxy, alkyl-O-C(O)-,
cyano, alkylsulfanyl, alkylsulfinyl, alkylsulfonyl,
(alkyl)3Si-O-, H NC(S)-, HO-C(O)-, H2N-C(O)-,
alkyl-S(O)2-NH- or phenyl- S(O)2-NH-; arylalkyl,
wherein the aryl is a mono- or bicyclic aromatic ring
with 6 to 10 ring carbon atoms and wherein the aryl is
optionally substituted one or several times by
alkylsulfonyl; heteroarylalkyl, wherein the heteroaryl
is a mono- or bicyclic aromatic ring with 5 to 10 ring
atoms, which contains up to 4 heteroatoms selected
independently from N, O or S and the remaining ring
atoms being carbon atoms; heterocyclyl-C(O)-(CH 2)n-;
R8-NH-C(O)-(CH 2)n-; or 



R9-C(O)-NH-(CH 2)n- ; R8 is hydroxy, alkoxy,
benzyloxy, alkyl, wherein said alkyl is optionally
substituted one to three times by hydroxy or
dialkylamino; phenyl-(CH 2)m-, wherein the phenyl is
optionally substituted one three times by halogen or
(Q-C^alkoxy; or heteroaryl-(CH 2)m-, wherein the
heteroaryl is a mono- or bicyclic aromatic ring with 5
to 10 ring atoms, which contains up to 4 heteroatoms
selected independently from N, O or S and the
remaining ring atoms being carbon atoms; R9 is
cycloalkyl, heterocyclyl, benzylamino, alkyl;
phenyl-(CH 2)m-; orheteroaryl-(CH 2)m-; wherein the
heteroaryl is a mono- or bicyclic aromatic ring with 5
to 10 ring atoms, which contains up to 4 heteroatoms
selected independently from N, O or S and the
remaining ring atoms being carbon atoms; n is 1, 2 or
3; m is 0 or 1; R4 and R7 represent hydrogen; R5 is
hydrogen, halogen, cyano, nitro, amino, carboxylic
acid, CH3OC( O)-, H2N-C(O)-, CH3O-N(CH 3)-C(O)-,
cycloalkyl-X-, heterocyclyl-X-, alkyl-X-, wherein the
alkyl group is optionally substituted one or several
times by halogen; aryl-X-, wherein the aryl is a mono-
or bicyclic aromatic ring with 6 to 10 ring carbon
atoms and wherein the aryl is optionally substituted
one or several times by halogen, nitro, (Q-CzOalkyl,
(Q-C^alkoxy, halogenated (Q-GOalkoxy or alkylsulfonyl;
arylalkyl-X-, wherein the aryl is a mono- or bicyclic
aromatic ring with 6 to 10 ring carbon atoms and
wherein the aryl is optionally substituted one or
several times by halogen, (Ci-C4)alkyl, (C1- C4)alkoxy
or halogenated (Q-C^alkoxy; heteroaryl-X-, wherein the
heteroaryl is a mono- or bicyclic aromatic ring with 5
to 10 ring atoms, which contains up to 4 heteroatoms
selected independently from N, O or S and the
remaining ring atoms being carbon atoms; or
heteroarylalkyl-X-, wherein the heteroaryl is a mono-
or bicyclic aromatic ring with 5 to 10 ring atoms,
which contains up to 4 heteroatoms selected
independently from N, O or S and the remaining ring
atoms being carbon atoms;R6 is hydrogen, halogen,
carboxylic acid, H2N-C(O)-, alkyl-X-; aryl-X-, wherein
the aryl is a mono- or bicyclic aromatic ring with 6
to 10 ring carbon atoms; or arylalkyl-X-, wherein the
aryl is a mono- or bicyclic aromatic ring with 6 to 10
ring carbon atoms; and X is -NH-, -O-, -S(O)2NH-,
-NHC(O)-, -C(O)-, -OC(O)NH- or -C(O)NH-. Another
embodiment of the invention are the compounds of
formula I, wherein A is a single bond. Another
embodiment of the invention are the compounds of
formula I, wherein R1 is hydrogen, alkyl, alkenyl,
wherein said alkyl is optionally substituted one or
several times by hydroxy, alkoxy, amino, dialkylamino,
cycloalkyl, heterocyclyl, dialkylphosphinoyl,
alkoxyalkoxy, alkyl-O-C(O)-, cyano, alkylsulfanyl,
alkylsulfinyl, alkylsulfonyl, (alkyl^Si-O-, H2NC( S)-,
HO-C(O)-, H2N-C(O)-, alkyl-S(O)2-NH- or phenyl-
S(O)2-NH-; arylalkyl, wherein the aryl is a mono- or
bicyclic aromatic ring with 6 to 10 ring carbon atoms
and wherein the aryl is optionally substituted one or
several times by alkylsulfonyl; heteroarylalkyl,
wherein the heteroaryl is a mono- or bicyclic aromatic
ring with 5 to 10 ring atoms, which contains up to 4
heteroatoms selected independently from N, O or S and
the remaining ring atoms being carbon atoms;
heterocyclyl-C(O)-(CH 2)n-;R8-NH-C(O)-(CH 2)n-; or
R9-C(O)-NH-(CH 2)n- ; R8 is hydroxy, alkoxy,
benzyloxy, alkyl, wherein said alkyl is optionally
substituted one to three times by hydroxy or
dialkylamino; phenyl-(CH 2)m-, wherein the phenyl is
optionally substituted one three times by halogen or
or heteroaryl-(CH 2)m-, wherein the heteroaryl is a
mono- or bicyclic aromatic ring with 5 to 10 ring
atoms, which contains up to 4 heteroatoms selected
independently from N, O or S and the remaining ring
atoms being carbon atoms; R9 is cycloalkyl,
heterocyclyl, benzylamino, alkyl; phenyl-(CH 2)m- ; or



heteroaryl-(CH 2)m- > wherein the heteroaryl is a
mono- or bicyclic aromatic ring with 5 to 10 ring
atoms, which contains up to 4 heteroatoms selected
independently from N, O or S and the remaining ring
atoms being carbon atoms; n is 1, 2 or 3; m is 0 or 1;
R4 and R7 represent hydrogen; R5 is hydrogen, halogen,
cyano, nitro, amino, carboxylic acid, CH3OC( O)-,
H2N-C(O)-, CH3O-N(CHs)-C(O)-, cycloalkyl-X-,
heterocyclyl-X-, alkyl-X-, wherein the alkyl group is
optionally substituted one or several times by
halogen;aryl-X-, wherein the aryl is a mono- or
bicyclic aromatic ring with 6 to 10 ring carbon atoms
and wherein the aryl is optionally substituted one or
several times by halogen, nitro, (Q-C^alkyl, (C1-C
)alkoxy, halogenated (Q-C^alkoxy or alkylsulfonyl;
arylalkyl-X-, wherein the aryl is a mono- or bicyclic
aromatic ring with 6 to 10 ring carbon atoms and
wherein the aryl is optionally substituted one or
several times by halogen, (Q-C^alkyl, (C1- C alkoxy or
halogenated (Q-G^alkoxy; heteroaryl-X-, wherein the
heteroaryl is a mono- or bicyclic aromatic ring with 5
to 10 ring atoms, which contains up to 4 heteroatoms
selected independently from N, O or S and the
remaining ring atoms being carbon atoms; or
heteroarylalkyl-X-, wherein the heteroaryl is a mono-
or bicyclic aromatic ring with 5 to 10 ring atoms,
which contains up to 4 heteroatoms selected
independently from N, O or S and the remaining ring
atoms being carbon atoms; R6 is hydrogen, halogen,
carboxylic acid, H2N-C(O)-, alkyl-X-; aryl-X-, wherein
the aryl is a mono- or bicyclic aromatic ring with 6
to 10 ring carbon atoms; or arylalkyl-X-, wherein the
aryl is a mono- or bicyclic aromatic ring with 6 to 10
ring carbon atoms; X is -NH-, -O-, -S(O)2NH-,
-NHC(O)-, -C(O)-, -OC(O)NH- or -C(O)NH-; and A is a
single bond. Another embodiment of the invention are
the compounds of formula I, wherein R1 is hydrogen;
alkyl, alkenyl, wherein said alkyl is optionally
substituted one or several times by hydroxy, alkoxy,
amino, dialkylamino, cycloalkyl, heterocyclyl,
dialkylphosphinoyl, alkoxyalkoxy, alkyl-O-C(O)-,
cyano, alkylsulfanyl, alkylsulfinyl, alkylsulfonyl,
(alkyl)3Si-O-, H2NC( S)-, HO-C(O)-, H2N-C(O)-,
alkyl-S(O)2-NH- or phenyl- S(O)2-NH-; arylalkyl,
wherein the aryl is a mono- or bicyclic aromatic ring
with 6 to 10 ring carbon atoms and wherein the aryl is
optionally substituted one or several times by
alkylsulfonyl; heteroarylalkyl, wherein the heteroaryl
is a mono- or bicyclic aromatic ring with 5 to 10 ring
atoms, which contains up to 4 heteroatoms selected
independently from N, O or S and the remaining ring
atoms being carbon atoms; heterocyclyl-C(O)-(CH 2)n;
R8-NH-C(O)-(CH 2)n-; or R9-C(O)-NH-(CH 2)n- ; is
hydroxy, alkoxy, benzyloxy, alkyl, wherein said alkyl
is optionally substituted one to three times by
hydroxy or dialkylamino; phenyl-(CH 2)m , wherein the
phenyl is optionally substituted one three times by
halogen or (Q-C^alkoxy; or heteroaryl- (CH2)m-,
wherein the heteroaryl is a mono- or bicyclic aromatic
ring with 5 to 10 ring atoms, which contains up to 4
heteroatoms selected independently from N, O or S and
the remaining ring atoms being carbon atoms;R9 is
cycloalkyl, heterocyclyl, benzylamino, alkyl;
phenyl-(CH 2)m-; or heteroaryl-(CH 2)m-, wherein the
heteroaryl is a mono- or bicyclic aromatic ring with 5
to 10 ring atoms, which contains up to 4 heteroatoms
selected independently from N, O or S and the
remaining ring atoms being carbon atoms; n is 1, 2 or
3; m is 0 or 1; R4 and R7 represent hydrogen; R5 is
hydrogen, halogen, cyano, nitro, amino, carboxylic
acid, CH OC( O)-, H2N-C(O)-, CH3O-N(CH 3)-C(O)-,
cycloalkyl-X-, heterocyclyl-X-, alkyl-X-, wherein the
alkyl group is optionally substituted one or several
times by halogen; aryl-X-, wherein the aryl is a mono-
or bicyclic aromatic ring with 6 to 10 ring carbon
atoms and wherein the aryl is optionally substituted
one or several times by halogen, nitro, (Q-C^alkyl, 



or alkylsulfonyl; arylalkyl-X-, wherein the aryl is a
mono- or bicyclic aromatic ring with 6 to 10 ring
carbon atoms and wherein the aryl is optionally
substituted one or several times by halogen,
(Q-GOalkyl, (C1- C4)alkoxy or halogenated (Q-C^alkoxy;
heteroaryl-X-, wherein the heteroaryl is a mono- or
bicyclic aromatic ring with 5 to 10 ring atoms, which
contains up to 4 heteroatoms selected independently
from N, O or S and the remaining ring atoms being
carbon atoms; or heteroarylalkyl-X-, wherein the
heteroaryl is a mono- or bicyclic aromatic ring with 5
to 10 ring atoms, which contains up to 4heteroatoms
selected independently from N, O or S and the
remaining ring atoms being carbon atoms; R6 is
hydrogen, halogen, carboxylic acid, H2N-C(O)-,
alkyl-X-; aryl-X-, wherein the aryl is a mono- or
bicyclic aromatic ring with 6 to 10 ring carbon atoms;
or arylalkyl-X-, wherein the aryl is a mono- or
bicyclic aromatic ring with 6 to 10 ring carbon atoms;
X is -NH-, -O-, -S(O)2NH-, -NHC(O)-, -C(O)-, -OC(O)NH-
or -C(O)NH-; and A is a single bond. Another
embodiment of the invention are the compounds of
formula I, wherein R1 is hydrogen; R4, R5, R6 and R7
represent hydrogen; and A is a single bond. Such
compounds are e.g. selected from the group of:
2-(lH-Indazol-3-yl)-7,7-dimethyl-5,7-dihydro-3H-imidaz
o[4,5-f]indol-6- one;
2-(lH-Indazol-3-yl)-spiro[7,7-cyclopentan-5,7-dihydro-
3H-imidazo[4,5- f]indol-6]-one or according to the
actual IUPAC-nomenclature: 2-(1HIndazol-
3-yl)-spiro-5,7-dihydro[cyclopentane-l',7-imidazo[4,5-
f]indol]- 6(3H)-one;
2-(lH-Indazol-3-yl)-7-methyl-5,7-dihydro-3H-imidazo[4,
5-f]indol-6-one and
7-Ethyl-2-(lH-mdazol-3-yl)-5,7-dihydro-3H-imidazo[4,5-
f]indol-6-one. Another embodiment of the invention are
the compounds of formula I, whereinR1 is alkyl or
alkenyl; R4, R5, R6 and R7 represent hydrogen ; and A
is a single bond. Such compounds are e.g. selected
from the group of:
5-Allyl-2-(lH-indazol-3-yl)-7,7-dimethyl-5,7-dihydro-3
H-imidazo[4,5- f]indol-6-one;
5-Ethyl-2-(lH-indazol-3-yl)-7,7-dimethyl-5,7-dihydro-3
H-imidazo[4,5- f]indol-6-one;
2-(lH-Indazol-3-yl)-5,7,7-trimethyl-5,7-dihydro-3H-imi
dazo[4,5-f]indol-6- one;
2-(lH-Indazol-3-yl)-7,7-dimethyl-5-propyl-5,7-dihydro-
3H-imidazo[4,5- f]indol-6-one;
2-(lH-Indazol-3-yl)-5-isopropyl-7,7-dimethyl-5,7-dihyd
ro-3H-imidazo[4,5- fjindol-6-one;
5,7,7-Triethyl-2-(lH-indazol-3-yl)-5,7-dihydro-3H-imid
azo[4,5-f]indol-6- one; and
5-But-3-enyl-2-(lH-indazol-3-yl)-7,7-dimethyl-5,7-dihy
dro-3Himidazo [4,5-f] indol-6-one. Another embodiment
of the invention are the compounds of formula I,
wherein R1 is alkyl, wherein said alkyl is substituted
one to three times by hydroxy, alkoxy, amino,
dialkylamino, dialkylphosphinoyl, alkoxyalkoxy, cyano,
cycloalkyl, heterocyclyl, alkylsulfanyl, alkylsulfinyl
or alkylsulfonyl; R4, R5, R6 and R7 represent hydrogen
; and A is a single bond. Such compounds are e.g.
selected from the group
of:5-Cyclopropylmethyl-2-(lH-indazol-3-yl)-7,7-dimethy
l-5,7-dihydro-3Himidazo [4,5-f] indol-6-one;
2-(lH-Indazol-3-yl)-7,7-dimethyl-5-(3-morpholin-4-yl-p
ro ryl)-5,7- dihydro-3H-imidazo [4,5-/] indol-6-one;
2-(lH-Indazol-3-yl)-5-[2-(2-methoxy-ethoxy)-ethyl]-7,7
-dimethyl-5,7- dihydro-3H-imidazo [4,5-f] indol-6-one;
2-(lH-Indazol-3-yl)-5-(2-methoxy-ethyl)-7,7-dimethyl-5
,7-dihydro-3Himidazo [4,5-f] indol-6-one;
2-(lH-Indazol-3-yl)-7,7-dimethyl-5-(3-piperidin-l-yl-p
ropyl)-5,7-dihydro- 3H-imidazo [4,5-f] indol-6-one;
5-(2-Diisopropylamino-ethyl)-2-(lH-indazol-3-yl)-7,7-d
imetliyl-5,7- dihydro-3H-imidazo [4,5-f] indol-6-one;
5-(3-Dimethylamino-propyl)-2-(lH-indazol-3-yl)-7,7-dim
ethyl-5,7- dihydro-3H-imidazo [4,5-f]indol-6-one;
5-(2-Diethylamino-ethyl)-2-(lH-indazol-3-yl)-7,7-dimet
hyl-5,7-dihydro- 3H-imidazo [4,5-f] indol-6-one;
[2-(lH-Indazol-3-yl)-7,7-dimethyl-6-oxo-6,7-dihydro-3H
-imidazo[4,5- f]indol-5-yl] -acetonitrile;
2-(lH-Indazol-3-yl)-7,7-dimethyl-5-(2-methylsulfanyl-e
thyl)-5,7-dihydro- 3H-imidazo [4,5-f] indol-6-one;
5-(2-Hydroxy-3-morpholin-4-yl-propyl)-2-(lH-indazol-3-
yl)-7,7-dimethyl- 5,7-dihydro-3H-imidazo [4,5-f]
indol-6-one;
5-(Dimethyl-phosphinoylmethyl)-2-(lH-indazol-3-yl)-7,7
-dimethyl-5,7- 



dihydro-3H-imidazo[4,5-f] indol-6-one;
5-(2-Hydroxy-ethyl)-2-(lH-indazol-3-yl)-7,7-dimethyl-5
,7-dihydro-3Himidazo [4,5-f] indol-6-one;
5-(2,3-Dihydroxy-propyl)-2-(lH-indazol-3-yl)-7,7-dimet
hyl-5,7-dihydro- 3H-imidazo [4,5-f] indol-6-one;
5-(2-Amino-ethyl)-2-(lH-indazol-3-yl)-7,7-dimethyl-5
7-dihydro-3Himidazo [4,5-f] indol-6-one;
Z-ClH-Indazol-S-y^-S-Cl-methanesulfinyl-ethy^-y^-dimet
hyl-S^-dihydro- 3H-imidazo [4,5-f] indol-6-one; and
2-(lH-Indazol-3-yl)-5-(2-methanesulfonyl-ethyl)-7,7-di
methyl-5,7-dihydro- 3H-imidazo[4 >5-f] indol-6-one.
Another embodiment of the invention are the compounds
of formula I, wherein R1 is alkyl, wherein said alkyl
is substituted one or several times by alkyl-O-C(O)-,
(alkyl)3Si-O-, H2N-C(S)-, HO-C(O)-, H2N-C(O)- ,
alkyl-S(O)2-NH- or phenyl-S(O) 2-NH-; R4, R5, R6 and
R7 represent hydrogen; and A is a single bond. Such
compounds are e.g. selected from the group of:
[2-(lH-Indazol-3-yl)-7,7-dimethyl-6-oxo-6,7-dihydro-3H
-imidazo[4 5- f]indol-5-yl] -acetic acid ethyl ester;
5-[2-(tert-Butyl-dimethyl-silanyloxy)-ethyl]-2-(lH-ind
azol-3-yl)-7,7- dimethyl-5,7-dihydro-3H-imidazo
[4,5-f] indol-6-one;
2-[2-(lH-Indazol-3-yl)-7,7-dimethyl-6-oxo-6,7-dihydro-
3H-imidazo[4,5- f]indol-5-yl] -thioacetamide;
[2-(lH-Indazol-3-yl)-7,7-dimethyl-6-oxo-6,7-dihydro-3H
-imidazo[4,5- f]indol-5-yl] -acetic acid;
2-[2-(lH-Indazol-3-yl)-7,7-dimethyl-6-oxo-6,7-dihydro-
3H-imidazo[4,5- f]indol-5-yl] -acetamide; N-{2- [2-(
lH-Indazol-3-yl)-7,7-dimethyl-6-oxo-6,7-dihydro-3Himid
azo [4,5-f] indol-5-yl] -ethyl}-benzenesulfonamide;
compound with acetic acid;
andN-{2-[2-(lH-Indazol-3-yl)-7,7-dimethyl-6-oxo-6,7-di
hydro-3Himidazo[
4,5-f]indol-5-yl]-ethyl}-methanesulfonamide. Another
embodiment of the invention are the compounds of
formula I, wherein R1 is arylalkyl, wherein the aryl
is a mono- or bicyclic aromatic ring with 6 to 10 ring
carbon atoms and wherein the aryl is optionally
substituted one or several times by alkylsulfonyl; or
heteroarylalkyl, wherein the heteroaryl is a mono- or
bicyclic aromatic ring with 5 to 10 ring atoms, which
contains up to 4 heteroatoms selected independently
from N, O or S and the remaining ring atoms being
carbon atoms; R4, R5, R6 and R7 represent hydrogen;
and A is a single bond. Such compounds are e.g.
selected from the group of:
2-(lH-Indazol-3-yl)-7,7-dimethyl-5-pyridin-3-ylmethyl-
5,7-dihydro-3Himidazo[ 4,5-f]indol-6-one;
5-Benzyl-2-(lH-indazol-3-yl)-7,7-dimethyl-5,7-dihydro-
3H-imidazo[4,5-f]indol- 6-one; /
2-(lH-Indazol-3-yl)-5-(4-methanesulfonyl-benzyl)-7
7-dimethyl-5,7-dihydro-3Himidazo[ 4,5-f]indol-6-one;
2-(lH-Indazol-3-yl)-7,7-dimethyl-5-thiazol-2-ylmethyl-
5,7-dihydro-3Himidazo[ 4,5-f]indol-6-one; and
2-(lH-Indazol-3-yl)-7,7-dimethyl-5-(lH-tetrazol-5-ylme
thyl)-5,7-dihydro-3Himidazo[ 4,5-f]indol-6-one.
Another embodiment of the invention are the compounds
of formula I, wherein R1 is heterocyclyl-C(O)-
(CH2)n-;R4, R5, R6 and R7 represent hydrogen; and A is
a single bond. Such compounds are e.g. selected from
the group of:
2-(lH-Indazol-3-yl)-7,7-dimethyl-5-(2-morpholin-4-yl-2
-oxo-ethyl)-5,7- dihydro-3H-imidazo [4,5-f]
indol-6-one;
2-(lH-Indazol-3-yl)-7,7-dimethyl-5-[2-(4-methyl-pipera
zin-l-yl)-2-oxoethyl]- 5,7-dihydro-3H-imidazo[4,5-f]
indol-6-one; and 2-(lH-Indazol-3-yl)-7
7-dimethyl-5-(2-oxo-2-piperidin-l-yl-ethyl)-5,7-
dihydro-3H~irnidazo [4,5-f] indol-6-one. Another
embodiment of the invention are the compounds of
formula I, wherein R1 is R8-NH-C(O)-(CH 2)n-; R4, R5,
R6 and R7 represent hydrogen ; and A is a single bond.
Such compounds are e.g. selected from the group of:
N-(2-Dimethylamino-ethyl)-2-[2-(lH-indazol-3-yl)-7,7-d
imethyl-6-oxo- 6,7-dihydro-3H-imidazo [4,5-f]
indol-5-yl] -acetamide;
N-Benzyl-2-[2-(lH-indazol-3-yl)-7,7-dimethyl-6-oxo-6,7
-dihydro-3Himidazo [4,5-f] indol-5-yl]-acetamide;
2-[2-(lH-Indazol-3-yl)-7,7-dimemyl-6-oxo-6,7-dihydro-3
H-imidazo[4,5- f]indol-5-yl]
-N-pyridin-3-ylmethyl-acetamide;
2-[2-(lH-Indazol-3-yl)-7,7-dimethyl-6-oxo-6,7-dihydro-
3H-imidazo[4,5- f]indol-5-yl] -N-phenyl-acetamide;
N-(4-Fluoro-phenyl)-2-[2-(lH-indazol-3-yl)-7,7-dimethy
l-6-oxo-6,7- dihydro-3H-imidazo[4,5-f] indol-5-yl]
-acetamide;
N-(4-Fluoro-benzyl)-2-[2-(lH-indazol-3-yl)-7,7-dimethy
l-6-oxo-6,7- dihydro-3H-imidazo [4,5-f] indol-5-yl]
-acetamide;
N-(3,5-Dimethoxy-benzyl)-2-[2-(lH-indazol-3-yl)-7,7-di
methyl-6-oxo-6,7- 



dihydro-3H-imidazo [4,5-f] indol-5-yl] -acetamide;
N-(2,3-Dihydroxy-propyl)-2-[2-(lH-indazol-3-yl)-7,7-di
methyl-6-oxo-6,7- dihydro-3H-imidazo [4,5-f]
indol-5-yl] -acetamide;
N-Hydroxy-2-[2-(lH-indazol-3-yl)-7,7-dimethyl-6-oxo-6,
7-dihydro-3Himidazo [4,5-fjindol- 5-yl] -acetamide;
N-Benzyloxy-2-[2-(lH-indazol-3-yl)-7,7-dimethyl-6-oxo-
6,7-dihydro-3Himidazo[ 4,5-f]indol-5-yl] -acetamide;
and
2-[2-(lH-Indazol-3-yl)-7,7-dimethyl-6-oxo-6,7-dihydro-
3H-imidazo[4,5- fjindol-5-yl] -N-methoxy-acetamide.
Another embodiment of the invention are the compounds
of formula I, wherein R1 is R9-C(O)-NH-(CH 2)n-; R ,
R5, R6 and R7 represent hydrogen; and A is a single
bond. Such compounds are e.g. selected from the group
of:
N-{2-[2-(lH-Indazol-3-yl)-7,7-dimethyl-6-oxo-6,7-dihyd
ro-3Himidazo [4,5-f] indol-5-yl] -ethyl}-benzamide;
N-{2-[2-(lH-Indazol-3-yl)-7,7-dimethyl-6-oxo-6,7-dihyd
ro-3Himidazo[ 4,5-f] indol-5-yl]
-ethyl}-2-phenyl-acetamide;
N-{2-[2-(lH-Indazol-3-yl)-7,7-dimethyl-6-oxo-6,7-dihyd
ro-3Himidazo [4,5-f] indol-5-yl] -ethyl}-nicotinamide;
Cyclopropanecarboxylic acid
{2-[2-(lH-indazol-3-yl)-7,7-dimethyl-6-oxo-
6,7-dihydro-3H-imidazo [4,5-f] indol-5-yl]
-ethyl}-amide; Morpholine-4-carboxylic acid
{2-[2-(lH-indazol-3-yl)-7,7-dimethyl-6-oxo-
6,7-dihydro-3H-imidazo[4,5-f]indol-5-yl]-ethyl}-amide;
Pyrrolidine-1-carboxylic acid
{2-[2-(lH-indazol-3-yl)-7,7-dimethyl-6-oxo-
6,7-dihydro-3H-imidazo[4,5-f]mdol-5-yl]-ethyl}-amide;
4-Methyl-piperazine-l-carboxylic acid
{2-[2-(lH-indazol-3-yl)-7,7-
dimethyl-6-oxo-6,7-dihydro-3H-imidazo[4,5-f]indol-5-yl
]-ethyl}-amide;
N-{2-[2-(lH-Indazol-3-yl)-7,7-dimethyl-6-oxo-6,7-dihyd
ro-3Himidazo[ 4,5-f]indol-5-yl]-ethyl}-acetamide; and
l-Benzyl-3-{2-[2-(lH-indazol-3-yl)-7,7-dimemyl-6-oxo-6
,7-dihydro-3Himidazo[ 4,5-f]indol-5-yl]-ethyl}-urea.
Another embodiment of the invention are the compounds
of formula I, wherein R1 is hydrogen or alkyl; R4 and
R7 represent hydrogen; R5 is hydrogen, halogen, cyano,
nitro, amino, carboxylic acid, CH3OC( O)-, H2N-C(O)-,
CH3O-N(CHs)-C(O)-, cycloalkyl-X-, heterocyclyl-X-,
alkyl-X-, wherein the alkyl group is optionally
substituted one or several times by halogen; aryl-X-,
wherein the aryl is a mono- or bicyclic aromatic ring
with 6 to 10 ring carbon atoms and wherein the aryl is
optionally substituted one or several times by
halogen, nitro, (Q-G^alkyl, (Q-C^alkoxy, halogenated
(CrC^alkoxy or alkylsulfonyl; arylalkyl-X-, wherein
the aryl is a mono- or bicyclic aromatic ring with 6
to 10 ring carbon atoms and wherein the aryl is
optionally substituted one or several times by
halogen, (Q-C^alkyl, (C1- Gi)alkoxy, halogenated
(Q-GOalkoxy; heteroaryl-X-, wherein the heteroaryl is
a mono- or bicyclic aromatic ring with 5 to 10 ring
atoms, which contains up to 4 heteroatoms selected
independently from N, O or S and the remaining ring
atoms being carbon atoms; or heteroarylalkyl-X-,
wherein the heteroaryl is a mono- or bicyclicaromatic
ring with 5 to 10 ring atoms, which contains up to 4
heteroatoms selected independently from N, O or S and
the remaining ring atoms being carbon atoms; R6 is
hydrogen; X is -NH-, -O-, -S(O)2NH-, -NHC(O)-, -C(O)-,
-OC(O)NH- or -C(O)NH-; and A is a single bond. Another
embodiment of the invention are the compounds of
formula I, wherein R1 is alkyl; R4 and R7 represent
hydrogen; R5 is halogen, cyano, nitro, amino,
carboxylic acid, CHsO-C(O)-, H2N-C(O)- or CH3O-N(CH
3)-C(O)-; R6 is hydrogen ; and A is a single bond.
Such compounds are e.g. selected from the group of:
5-Ethyl-2-(5-fluoro-lH-indazol-3-yl)-7,7-dimethyl-5,7-
dihydro-3Himidazo[ 4,5-f]indol-6-one;
2-(5-Chloro-lH-indazol-3-yl)-5-ethyl-7,7-dimethyl-5,7-
dihydro-3Himidazo [4,5-f] indol-6-one;
3-(5-Ethyl-7,7-dimethyl-6-oxo-3,5,6,7-tetrahydro-imida
zo[4,5-f]indol-2-yl)- lH-indazole-5-carboxylic acid;
5-Ethyl-7,7-dimethyl-2-(5-nitro-lH-mdazol-3-yl)-5,7-di
hydro-3Himidazo [4,5-f] indol-6-one;
3-(5-Ethyl-7,7-dimethyl-6-oxo-3,5,6,7-tetrahydro-imida
zo[4,5-f]indol-2-yl)- lH-indazole-5-carbonitrile;
2-(5-Bromo-lH-indazol-3-yl)-5-ethyl-7,7-dimethyl-5,7-d
ihydro-3Himidazo [4,5-f] indol-6-one;
3-(5-Isopropyl-7,7-dimethyl-6-oxo-3,5,6,7-tetrahydro-i
midazo[4,5-f]mdol- 2-yl)-lH-indazole-5-carboxylic
acid;
3-(5-Ethyl-7,7-dimethyl-6-oxo-3,5,6,7-tetrahydro-imida
zo[4,5-f]indol-2-yl)- lH-indazole-5-carboxylic acid
amide;
3-(5-Ethyl-7,7-dimethyl-6-oxo-3,5,6,7-tetrahydro-imida
zo[4,5-f]indol-2-yl)- lH-indazole-5-carboxylic acid
methyl ester; 



3-(5-Ethyl-7,7-dimethyl-6-oxo-3,5,6,7-tetrahydro-imida
zo[4,5-f]indol-2-yl)- lH-indazole-5-carboxylic acid
methoxy-methyl-amide;
2-(5-Amino-lH-indazol-3-yl)-5-ethyl-7,7-dimethyl-5,7-d
ihydro-3Himidazo [4,5-f] indol-6-one; and
2-(5-Amino-lH-indazol-3-yl)-5-isopropyl-7,7-dimethyl-5
,7-dihydro-lHimidazo [4,5-f] indol-6-one. Another
embodiment of the invention are the compounds of
formula I, wherein R1 is alkyl; R4 and R7 represent
hydrogen; R5 is alkyl-X, wherein the alkyl group is
optionally substituted one or several times by
halogen; heterocyclyl-X-; or aralkyl-X-, wherein the
aryl is a mono- or bicyclic aromatic ring with 6 to 10
ring carbon atoms; R6 is hydrogen; X is -NH-,-O- or
-C(O)-; and A is a single bond. Such compounds are
e.g. selected from the group
of:5-Ethyl-7,7-dimethyl-2-(5-trifluoromethoxy-lH-indaz
ol-3-yl)-5 7-dihydro- 3H-imidazo [4,5-f] indol-6-one;
5-Ethyl-7,7-dimethyl-2-[5-(piperidine-l-carbonyl)-lH-i
ndazol-3-yl]-5,7- dihydro-3H-imidazo [4,5-f]
indol-6-one;
5-Ethyl-7,7-dimethyl-2-[5-(4-methyl-piperazine-l-carbo
nyl)-lH-indazol-3- yl]-5,7-dihydro-3H-imidazo [4,5-f]
indol-6-one;
5-Ethyl-7,7-dimethyl-2-[5-(morpholine-4-carbonyl)-lH-i
ndazol-3-yl]-5,7- dihydro-3H-imidazo [4,5-f]
indol-6-one;
2-[5-(4-Acetyl-piperazine-l-carbonyl)-lH-indazol-3-yl]
-5-ethyl-7,7- dimethyl-5,7-dihydro-3H-imidazo[4,5-f]
indol-6-one;
5-Ethyl-2-[5-(4-isopropyl-piperazine-l-carbonyl)-lH-in
dazol-3-yl]-7,7- dimethyl-5,7-dihydro-3H-imidazo
[4,5-f] indol-6-one;
5-Ethyl-7,7-dimethyl-2-[5-(thiomorpholine-4-carbonyl)-
lH-indazol-3-yl]- 5,7-dihydro-3H-imidazo[4,5-f]
indol-6-one;
5-Ethyl-7,7-dimethyl-2-[5-(thiazolidine-3-carbonyl)-lH
-indazol-3-yl]-5,7- dihydro-3H-imidazo [4,5-f]
indol-6-one;
5-Ethyl-2-[5-(4-methanesulfonyl-piperazine-l-carbonyl)
-lH-indazol-3-yl]-
7,7-dimethyl-5,7-dihydro-3H-imidazo[4,5-f]
indol-6-one; 2-[5-(l,l-Dioxo-l
l6-thiomorpholine-4-carbonyl)-lH-indazol-3-yl]-5-ethyl
- 7,7-dimethyl-5,7-dihydro-3H-imidazo [4,5-f]
indol-6-one; 5-Ethyl-7,7-dimethyl-2-[5-(l-oxo-l
l4-thiomorpholine-4-carbonyl)-lHindazol-
3-yl]-5,7-dihydro-3H-imidazo [4,5-f] indol-6-one;
2-(5-Acetyl-lH-indazol-3-yl)-5-ethyl-7,7-dimethyl-5,7-
dihydro-3Himidazo [4,5-f] indol-6-one;
2-(5-Benzylamino-lH-indazol-3-yl)-5-ethyl-7,7-dimethyl
-5,7-dihydro-lHimidazo[ 4,5-f]indol-6-one; and
2-(5-Benzyloxy-lH-indazol-3-yl)-5-ethyl-7,7-dimethyl-5
,7-dihydro-lHimidazo [4,5-f] indol-6-one.Another
embodiment of the invention are the compounds of
formula I, wherein R1 is hydrogen or alkyl; R4 and R7
represent hydrogen; R5 is alkyl-X-; aryl-X-, wherein
the aryl is a mono- or bicyclic aromatic ring with 6
to 10 ring carbon atoms; arylalkyl-X-, wherein the
aryl is a mono- or bicyclic aromatic ring with 6 to 10
ring carbon atoms and wherein the aryl is optionally
substituted one or several times by halogen or
halogenated (QC 4)alkoxy; or heteroarylalkyl-X-,
wherein the heteroaryl is a mono- or bicyclic aromatic
ring with 5 to 10 ring atoms, which contains up to 4
heteroatoms selected independently from N, O or S and
the remaining ring atoms being carbon atoms; R6 is
hydrogen; X is -NHC(O)-; and A is a single bond. Such
compounds are e.g. selected from the group of:
3-(7,7-Dimethyl-6-oxo-3,5,6,7-tetrahydro-imidazo[4,5-f
]indol-2-yl)-lHindazole- 5-carboxylic acid ethylamide;
3-(7,7-Dimethyl-6-oxo-3,5
6,7-tetrahydro-imidazo[4,5-fjindol-2-yl)-lHindazole-
5-carboxylic acid benzylamide;
3-(7,7-Dimethyl-6-oxo-3,5
J6,7-tetrahydro-imidazo[4,5-f]indol-2-yl)-lHindazole-
5-carboxylic acid phenylamide;
3-(5-Ethyl-7,7-dimethyl-6-oxo-3,5,6,7-tetrahydro-imida
zo[4,5-f]indol-2-yl)- lH-indazole-5-carboxylic acid
benzylamide;
3-(5-Ethyl-7,7-dimethyl-6-oxo-3,5,6,7-tetrahydro-imida
zo[4,5-f]indol-2-yl)- lH-indazole-5-carboxylic acid
(pyridin-2-ylmethyl)-amide;
3-(5-Ethyl-7,7-dimethyl-6-oxo-3,5,6,7-tetrahydro-imida
zo[4,5-flindol-2-yl)- lH-indazole-5-carboxylic acid
(pyridin-3-ylmethyl)-amide; compound with acetic acid;
3-(5-Ethyl-7,7-dimethyl-6-oxo-3,5,6,7-tetrahydro-imida
zo[4,5-f]indol-2-yl)- lH-indazole-5-carboxylic acid
(pyridin-4-ylmethyl)-amide;
3-(5-Ethyl-7,7-dimethyl-6-oxo-3,5,6,7-tetrahydro-imida
zo[4,5-f]indol-2-yl)- lH-indazole-5-carboxylic acid
phenylamide;
3-(5-Ethyl-7,7-dimethyl-6-oxo-3,5,6,7-tetrahydro-imida
zo[4,5-f]indol-2-yl)- lH-indazole-5-carboxylic acid
ethylamide; 3-(5-Ethyl-7
>7-dimethyl-6-oxo-3,5,6,7-tetrahydro-imidazo[4,5-f]ind
ol-2-yl)- lH-indazole-5-carboxylic acid
2,4-difiuoro-benzylamide; 



3-(5-Ethyl-7,7-dimethyl-6-oxo-3,5,6,7-tetrahydro-imida
zo[4,5-fjindol-2-yl)- lH-indazole-5-carboxylic acid
3-trifluoromethoxy-benzylamide; 3-(5-Ethyl-7
7-dimethyl-6-oxo-3,5,6,7-tetrahydro-imidazo[4,5-f]indo
l-2-yl)- lH-indazole-5-carboxylic acid
4-difluoromethoxy-benzylamide;
3-(5-Ethyl-7,7-dimethyl-6-oxo-3,5,6,7-tetrahydro-imida
zot4,5-f]indol-2-yl)- lH-indazole-5-carboxylic acid
3-chloro-benzylamide; and
3-(5-Ethyl-7,7-dimethyl-6-oxo-3,5,6,7-tetrahydro-imida
zo[4,5-f]indol-2-yl)- lH-indazole-5-carboxylic acid
4-trifluoromethoxy-benzylamide. Another embodiment of
the invention are the compounds of formula I, wherein
R1 is alkyl; R4 and R7 represent hydrogen; R5 is
cycloalkyl-X-, heterocyclyl-X-, alkyl-X-, aryl-X-,
wherein the aryl is a mono- or bicyclic aromatic ring
with 6 to 10 ring carbon atoms and wherein the aryl is
optionallysubstituted one or several times by halogen;
arylalkyl-X-, wherein the aryl is a mono- or bicyclic
aromatic ring with 6 to 10 ring carbon atoms and
wherein the aryl is optionally substituted one or
several times by halogen, (Ci-C4)alkyl, (C1- GOalkoxy;
or heteroaryl-X-, wherein the heteroaryl is a mono- or
bicyclic aromatic ring with 5 to 10 ring atoms, which
contains up to 4 heteroatoms selected independently
from N, O or S and the remaining ring atoms being
carbon atoms; R6 is hydrogen; X is -C(O)NH-; and A is
a single bond. Such compounds are e.g. selected from
the group of:
N-[3-(5-Ethyl-7,7-dimethyl-6-oxo-l,5,6,7-tetrahydro-im
idazo[4,5-f]indol-
2-yl)-lH-indazol-5-yl]-2-o-tolyl-acetamide;
N-[3-(5-Ethyl-7,7-dimethyl-6-oxo-3,5,6,7-tetrahydro-im
idazo[4,5-f]indol-
2-yl)-lH-indazol-5-yl]-2-phenyl-acetamide;
N-[3-(5-Ethyl-7,7-dimethyl-6-oxo-l,5,6,7-tetrahydro-im
idazo[4,5-f]indol-
2-yl)-lH-indazol-5-yl]-isonicotinamide;
Pyridine-2-carboxylic acid
[3-(5-ethyl-7,7-dimethyl-6-oxo-l,5,6,7-
tetrahydro-imidazo[4,5-f]indol-2-yl)-lH-indazol-5-yl]
-amide; N-[3-(5-Ethyl-7,7-dimethyl-6-oxo-l
5,6,7-tetrahydro-imidazo[4,5-f]indol-
2-yl)-lH-indazol-5-yl] -2-p-tolyl-acetamide;
2-(3,5-Dimethoxy-phenyl)-N-[3-(5-ethyl-7,7-dimethyl-6-
oxo-l,5,6 >7- tetrahydro-imidazo[4
>5-f]indol-2-yl)-lH-indazol-5-yl]-acetamide;
N-[3-(5-Ethyl-7,7-dimethyl-6-oxo-l,5,6,7-tetrahydro-im
idazo[4,5-f]indol-
2-yl)~lH-indazol-5-yl]-4-fluoro-benzamide;
N-[3-(5-Ethyl-7,7-dimethyl-6-oxo-l,5,6,7-tetrahydro-im
idazo[4,5-f]indol-
2-yl)-lH-indazol-5-yl]-2-(4-fluoro-phenyl)-acetamide;
N-[3-(5-Ethyl-7,7-dimethyl-6-oxo-l,5,6,7-tetrahydro-im
idazo[4,5-flindol- 2-yl)-lH-indazol-5-yl]
-nicotinamide;
N-[3-(5-Ethyl-7,7-dimethyl-6-oxo-l,5,6,7-tetrahydro-im
idazo[4 5-f]indol-
2-yl)-lH-indazol-5-yl]-propionamide;
Cyclopropanecarboxylic acid
[3-(5-ethyl-7,7-dimethyl-6-oxo-l,5,6,7-
tetrahydro-imidazo[4,5-f]indol-2-yl)-lH-indazol-5-yl]
-amide;
N-[3-(5-Ethyl-7,7-dimethyl-6-oxo-l,5,6,7-tetrahydro-im
idazo[4,5-f]indol- 2-yl)-lH-indazol-5-yl]-benzamide;
Cyclohexanecarboxylic acid
[3-(5-ethyl-7,7-dimethyl-6-oxo-l, 5,6,7-
tetrahydro-imidazo [4,5-f] indol-2-yl)-
lH-indazol-5-yl] -amide;
4-Methyl-piperazine-l-carboxylic acid
[3-(5-ethyl-7,7-dimethyl-6-oxo-
3,5,6,7-tetrahydro-imidazo [4,5-f] indol-2-yl)
-lH-indazol-5-yl] -amide; Piperidine-1-carboxylic acid
[3-(5-ethyl-7,7-dimethyl-6-oxo-l,5,6,7-
tetrahydro-imidazo[4,5-f]indol-2-yl)-lH-indazol-5-yl]
-amide; Morpholine-4-carboxylic acid
[3-(5-ethyl-7,7-dimethyl-6-oxo- 1,5,6,7-
tetrahydro-imidazo [4,5-f] indol-2-yl)-
lH-indazol-5-yl] -amide; Pyrrolidine-1-carboxylic acid
[3-(5-ethyl-7,7-dimethyl-6-oxo-l,5,6,7-
tetrahydro-imidazo[4,5-f]indol-2-yl)-lH-indazol-5-yl]
-amide; 4-Methyl-piperazine-l-carboxylic acid
[3-(5-ethyl-7,7-dimethyl-6-oxol,
5,6,7-tetrahydro-imidazo[4
J5-f]indol-2-yl)-lH-indazol-5-yl] -amide;
N-[3-(5-Ethyl-7,7-dimethyl-6-oxo-3,5,6,7-tetrab.ydro-i
midazo[4,5-f]indol- 2-yl)-lH-indazol-5-yl] -acetamide;
and 4-Acetyl-piperazine-l-carboxylic acid
[3-(5-ethyl-7,7-dimethyl-6-oxol,
5,6,7-tetrahydro-imidazo[4,5-f]indol-2-yl)-lH-indazol-
5-yl]-amide. Another embodiment of the invention are
the compounds of formula I, whereinR1 is alkyl; R4 and
R7 represent hydrogen; R5 is aryl-X-, wherein the aryl
is a mono- or bicyclic aromatic ring with 6 to 10 ring
carbon atoms and wherein the aryl is optionally
substituted one or several times by halogen, nitro,
(Q-GOalkoxy, halogenated (Q-GOalkoxy or alkylsulfonyl;
R6 is hydrogen; X is -S(O)2NH-; and A is a single
bond. Such compounds are e.g. selected from the group
of:
N-[3-(5-Ethyl-7,7-dimethyl-6-oxo-l,5,6,7-tetrahydro-im
idazo[4,5-f]indol-
2-yl)-lH-indazol-5-yl]-benzenesulfonamide; N-[3-(5 :
Ethyl-7,7-dimethyl-6-oxo-l,5,6,7-tetrahydro-imidazo[4,
5-flindol-
2-yl)-lH-indazol-5-yl]-4-methoxy-benzenesulfonamide;
N-[3-(5-Ethyl-7,7-dimethyl-6-oxo-l,5,6,7-tetrahydro-im
idazo[4,5-f]indol-
2-yl)-lH-indazol-5-yl]-2-nitro-benzenesulfonamide;
N-[3-(5-Ethyl-7,7-dimethyl-6-oxo-l,5,6,7-tetrahydro-im
idazo[4,5-f]indol- 



2-yl)~lH-indazol-5~yl]-3-methoxy-benzenesulfonamide;
N-[3-(5-Ethyl-7,7-dimethyl-6-oxo-l,5,6,7-tetrahydro-im
idazo[4,5-f]indol- 2-yl)-lH-indazol-5-yl]
-2-trifluoromethoxy-benzenesulfonamide;
N-[3-(5-Ethyl-7,7-dimethyl-6-oxo-l,5
6,7-tetrahydro-imidazo[4,5-f]indol-
2-yl)-lH-indazol-5-yl]-4-fluoro-benzenesulfonamide;
3-Chloro-iV-[3-(5-ethyl-7,7-dimethyl-6-oxo-l,5,6,7-tet
rahydro-imidazo[4 5-
/]indol-2-yl)-lH-indazol-5-yl]-benzenesulfonamide;
N-[3-(5-Ethyl-7,7-dimethyl-6-oxo-l,5,6,7-tetrahydro-im
idazo[4,5-/]indol-2-
yl)-lH-indazol-5-yl]-3-methyl-benzenesulfonamide;
N-[3-(5-Ethyl-7,7-dimethyl-6-oxo-l,5,6,7-tetrahydro-im
idazo[4,5-/lindol-2-
yl)-lH-indazol-5-yl]-2-methanesulfonyl-benzenesulfonam
ide;
iV-[3-(5-Ethyl-7,7-dimethyl-6-oxo-3,5,6,7-tetrahydro-i
midazo[4,5-/]indol-2-
yl)-lH-indazol-5-yl]-2,5-difluoro-benzenesulfonamide;
4-Fluoro-N-[3-(5-isopropyl-7,7-dimethyl-6-oxo-l,5,6,7-
tetrahydroimidazo[
4,5-f]indol-2-yl)-lH-indazol-5-yl]-benzenesulfonamide;
N-[3-(5-Isopropyl-7,7-dimethyl-6-oxo-l,5,6,7-tetrahydr
o-imidazo[4 >5-
f]indol-2-yl)-lH-indazol-5-yl]-2-methanesulfonyl-benze
nesulfonamide; and
N-[3-(5-Isopropyl-7,7-dimethyl-6-oxo-l,5,6,7-tetrahydr
o-imidazo[4,5- f]indol-2-yl)-lH-indazol-5-yl]
-2-nitro-benzenesulfonamide. Another embodiment of the
invention are the compounds of formula I, wherein R1
is alkyl; R4 and R7 represent hydrogen; R5 is
arylalkyl-X-, wherein the aryl is a mono- or bicyclic
aromatic ring with 6 to 10 ring carbon; R6 is
hydrogen; X is -OC(O)NH-; and A is a single bond. Such
a compound is e.g.:
[3-(5-Ethyl-7,7-dimethyl-6-oxo-l,5,6,7-tetrahydro-imid
azo[4,5-f]indol-2- yl)-lH-indazol-5-yl]-carbamic acid
benzyl ester. Another embodiment of the invention are
the compounds of formula I, wherein R1 is alkyl; R and
R7 represent hydrogen; R5 is hydrogen;R6 is halogen,
carboxylic acid, H2N-C(O)-, alkyl-X-; aryl-X-, wherein
the aryl is a mono- or bicyclic aromatic ring with 6
to 10 ring carbon atoms; or arylalkyl-X-, wherein the
aryl is a mono- or bicyclic aromatic ring with 6 to 10
ring carbon atoms; X is -NHC(O)-; and A is a single
bond. Such compounds are e.g. selected from the group
of:
2-(6-Bromo-lH-indazol-3-yl)-5-ethyl-7,7-dimethyl-5,7-d
ihydro-3Himidazo [4,5-f] indol-6-one; 3-(5-Ethyl-7
7-dimethyl-6-oxo-3,5,6,7-tetrahydro-imidazo[4,5-f]indo
l-2-yl)- lH-indazole-6-carboxylic acid;
3-(7,7-Dimethyl-6-oxo-3
5,6,7-tetrahydro-imidazo[4,5-f]indol-2-yl)-lHindazole-
6-carboxylic acid benzylamide;
3-(7,7-Dimethyl-6-oxo-3,5,6,7-tetrahydro-imidazo[4,5-f
]indol-2-yl)-lHindazole- 6-carboxylic acid ethylamide;
3-(7,7-Dimethyl-6-oxo-3,5,6,7-tetrahydro-imidazo[4,5-f
]indol-2-yl)-lHindazole- 6-carboxylic acid
phenylamide;
3-(5-Ethyl-7,7-dimethyl-6-oxo-3,5,6,7-tetrahydro-imida
zo[4,5-f]indol-2-yl)- lH-indazole-6-carboxylic acid
ethylamide;
3-(5-Ethyl-7,7-dimethyl-6-oxo-3,5,6,7-tetrahydro-imida
zo[4,5-f]indol-2-yl)- lH-indazole-6-carboxylic acid
phenylamide;
3-(5-Ethyl-7,7-dimethyl-6-oxo-3,5,6,7-tetrahydro-imida
zo[4,5-f]indol-2-yl)- lH-indazole-6-carboxylic acid
benzylamide; and
3-(5-Ethyl-7,7-dimethyl-6-oxo-3,5,6,7-tetrahydro-imida
zo[4,5-f]indol-2-yl)- lH-indazole-6-carboxylic acid
amide.Another embodiment of the invention are the
compounds of formula I, wherein A is -CH2- . Another
embodiment of the invention are the compounds of
formula I, wherein R1 is hydrogen or alkyl; R4, R5, R6
and R7 represent hydrogen ; and A is -CH2-. Such
compounds are e.g. selected from the group of:
2-(lH-Indazol-3-yl)-8,8-dimethyl-l,5
7,8-tetrahydro-imidazo[4,5- g]quinolin-6-one; and
5-Ethyl-2-(lH-indazol-3-yl)-8,8-dimethyl-3,5,7,8-tetra
hydro-imidazo[4,5- g]quinolin-6-one. Another
embodiment of the invention is a process for the
preparation of the compounds of formula I, wherein a)
a compound of formula II formula II, wherein R1 to R3
and A have the significance given above for formula I;
is reacted with a compound of formula III, formula
III, wherein X is -OH, -Cl, -H or -OMe and R4 to R7
have the significance given above for formula I; to
give the compounds of formula I, formula I, wherein R
to R and Ahave the significance given above for
formula I; b) said compound of formula I is isolated
from the reaction mixture, and c) if desired,
converted it into a pharmaceutically acceptable salt.
The tricyclic compounds of formula I, or a
pharmaceutically acceptable salt thereof, 



which are subject of the present invention, may be
prepared by any process known to be applicable to the
preparation of chemically-related compounds. Such
processes, when used to prepare a compound of the
formula I, or a pharmaceutically-acceptable salt
thereof, are illustrated by the following
representative schemes 1 and 2 and examples in which,
unless otherwise stated, A, R1, R2, R3, R4, R5, R6 and
R7 have the significance given herein before.
Necessary starting materials may be obtained by
standard procedures of organic chemistry.The
preparation of such starting materials is described
within the accompanying examples or in the literature
cited below with respect to scheme 1 to 4.
Alternatively necessary starting materials are
obtainable by analogous procedures to those
illustrated which are within the ordinary skill of an
organic chemist. The imidazole ring system of formula
I can be formed by different synthetic pathways in
analogy to methods described in the literature (e.g.
see Mertens, A., et al, J. Med. Chem. 30 (1987)
1279-1287 and US 4,695,567A). One route for the
preparation of compounds of formula I (Scheme 1)
starts from diamines of formula II which can be
reacted with carboxylic acids (compounds of formula
III with X = OH), acid chlorides (X = Cl), aldehydes
(X = H), methyl carboxylates (X = OMe) or activated
esters (X = e.g. hydroxybenzotriazole). For detailed
procedures see the literature cited above. Scheme 1 In
scheme 1, R1, R2, R3, R4, R5, R6, R7 and A have the
significance as given above for formula I . The
synthesis of the corresponding diamines of formula II
or precursors thereof is described in Mertens, A., et
al., J.Med.Chem. 30 (1987) 1279-1287, von der Saal,
W., et al. J.Med.Chem. 32 (1989) 1481-1491, US
4,666,923A, US 4,695,567A, US 4,863,945A and US
4,985,448A. For instance, the diamines of formula II,
wherein A is a single bond are named Ha and can be
synthesized according to US 4,666,923A, DE 34 10 168
and Mertens, A., et al., J. Med. Chem. 30 (1987)
1279-1287 as shown in scheme 2:Scheme 2 In scheme 2,
R1, R2 and R3 have the significance as given above for
formula I, except that R1 is not hydrogen, and L
represents a leaving group as e.g. iodine, bromine,
chlorine, triflate and the like. In an alternative
procedure diamines of formula Ha can be obtained by an
alkylation of diamines of formula lib as shown in
scheme 2a. Diamines of formula lib can be synthesized
according to scheme 2 under omission of the fifth
step. Scheme 2a In scheme 2a, R1, R2 and R3 have the
significance as given above for formula I, except that
R1 is not hydrogen, and L represents a leaving group
as e.g. iodine, bromine, chlorine, triflate and the
like. The alkylation reaction is typically carried out
in the presence of a base such as sodium hydride,
potassium hydride and the like, especially sodium
hydride, in inert solvents such as dimethylformamide
(DMF), N-methyl-pyrrolidinone (NMP), tetrahydrofuran
and the like.Indazoles of formula III in scheme 1 are
either commercially available or they can be prepared
by different synthetic routes according to the nature
of "X". If "X" is hydroxy the corresponding
3-indazolecarboxylic acids are named Ilia and can be
manufactured e.g. as shown in the following scheme 3.
Scheme 3 In scheme 3, R4, R5, R6 and R7have the
significance as given above for formula I . As
described in Snyder, H.R., et al., J. Am. Chem. Soc.
(1952) 2009-2012, 3- indazolecarboxylic acids of
formula Ilia can be prepared from isatins by basic
ring opening, followed by diazotation of the amino
group, reduction to the hydrazine and condensation to
give the desired indazole. The necessary isatins are
either commercially available or may be obtained by
standard procedures of organic chemistry, e.g. by
reaction of the corresponding aniline with
oxalylchloride. The reaction starts with an
N-acylation, followed by an intramolecular acylation
which can be catalyzed by Lewis acids, (e.g. Piggott,
MJ. and Wege, D., Australian Journal of Chemistry 53
(2000) 749-754; March, J., Advanced Organic Chemistry
4th ed. (1992) 539-542) More often the corresponding
aniline is reacted with chloral hydrate
(2,2,2-trichlor-l,l-ethanediol) and hydroxylamine
(hydrochloride) (via the hydroxyiminoacetamides) in a
cyclization reaction to the desired isatins (e.g.
Sheibley, F.E., and McNulty, J.S., J. Org. Chem. 21
(1956) 171-173; Lisowski, V., et al., J. Org. Chem. 65
(2000) 4193- 4194). If "X" is hydrogen the
corresponding lH-Indazole-3-carbaldehydes are named
IHb and can be manufactured e.g. as shown in the
following scheme 4.Scheme 4 In scheme 4, R4, R5, R6
and R7 have the significance as given above for
formula I. The compounds of formula IHb can be
synthesized from suitably substituted indoles by
treatment with NaNO2/HCl as described e.g. in Sail,
DJ., et al., J. Med. Chem. 40 (1997) 2843-2857.
Certain substituents on the groups R1, R5 and R6may
not be inert to the conditions of the synthesis
sequences described above and may require protection
by standard protecting groups known in the art. For
instance, an amino or hydroxy! group may be protected
as an acetyl or tert.-butoxycarbonyl derivative.
Alternatively, some substituents may be derived from
others at the end of the reaction sequence. For
instance, a compound of formula I may be synthesized
bearing a nitro-, an ethoxycarbonyl, an ether, a
sulfonic acid substituent on the group R5 and R6,
which substituents are finally converted to an amino-
(e.g. by reduction of a nitro group or cleavage of a
suitable amino protection group (e.g. removal of a Boc
group with TFA)), alkylamino- (e.g. by reductive
amination of an amino group), dialkylamino- (e.g. by
alkylation of an amino group, reduction of an
appropriate acylamino group with lithium aluminum
hydride or Eschweiler-Clarke reaction with an
appropriate amino or alkylamino group), acylamino- (by
amide formation from an amino group e.g. with
appropriate acyl halides or with appropriate
carboxylic acids after their activation with CDI, EDC
etc.), alkylsulfonylamino (e.g. by reaction of an 



amino group with sulfonyl chlorides),
arylsulfonylamino substituent (e.g. by reaction of an
amino group with sulfonyl chlorides), hydroxyl- (by
cleavage of a suitable hydroxy protection group (e.g.
hydrogenolytic removal of a benzyl ether or oxidative
cleavage of a p-methoxy benzyl ether), ether- (e.g. by
Williamson's ether synthesis from a hydroxyl group) or
to a carboxamide substituent (e.g. by amide formation
from a carboxylic acid group with appropriate amines
after activation of the carboxylic acid group with
CDI, EDC etc. or conversion to an acyl chloride), or
to a sulfonamide substituent by standard
procedures.Medicaments containing a compound of the
present invention or a pharmaceutically acceptable
salt thereof and a therapeutically inert carrier are
an object of the present invention, as is a process
for their production, which comprises bringing one or
more compounds of the present invention and/or
pharmaceutically acceptable salts and, if desired, one
or more other therapeutically valuable substances into
a galenical administration form together with one or
more therapeutically inert carriers. In accordance
with the invention the compounds of the present
invention as well as their pharmaceutically acceptable
salts are useful in the control or prevention of
illnesses. Based on their Aurora tyrosine kinase
inhibition and their antiproliferative activity, said
compounds are useful for the treatment of diseases
such as cancer in humans or animals and for the
production of corresponding medicaments. The dosage
depends on various factors such as manner of
administration, species, age and/or individual state
of health. An embodiment of the invention is a
pharmaceutical composition, containing one or more
compounds according to formula I, together with
pharmaceutically acceptable excipients. Another
embodiment of the invention is a medicament containing
one or more compounds of formula I as active
ingredients together with pharmaceutically acceptable
adjuvants for the treatment of diseases mediated by an
inappropriate activation of Aurora family tyrosine
kinases. Another embodiment of the invention is a
pharmaceutical composition, containing one or more
compounds according to formula I, for the inhibition
of tumor growth. Another embodiment of the invention
is a medicament containing one or more compounds of
formula I as active ingredients together with
pharmaceutically acceptable adjuvants for the
treatment of colorectal, breast, lung, prostate,
pancreatic, gastric, bladder, ovarian, melanoma,
neuroblastoma, cervical, kidney or renal cancers,
leukemias or lymphomas.Another embodiment of the
invention is a medicament containing one or more
compounds of formula I as active ingredients together
with pharmaceutically acceptable adjuvants for the
treatment of acute-myelogenous leukemia (AML, acute
lymphocytic leukemia (ALL) and gastrointestinal
stromal tumor (GIST). Another embodiment of the
invention is the use of one or more compounds of
formula I for the manufacture of medicaments for the
treatment of diseases mediated by an inappropriate
activation of Aurora family tyrosine kinases. Another
embodiment of the invention is the use of a compound
according to formula I, for the manufacture of
corresponding medicaments for the inhibition of tumor
growth. Another embodiment of the invention is the use
of a compound according to formula I, for the
manufacture of corresponding medicaments for the
treatment of colorectal, breast, lung, prostate,
pancreatic, gastric, bladder, ovarian, melanoma,
neuroblastoma, cervical, kidney or renal cancers,
leukemias or lymphomas. Another embodiment of the
invention is the use of a compound according to
formula I, for the treatment of acute-myelogenous
leukemia (AML, acute lymphocytic leukemia (ALL) and
gastrointestinal stromal tumor (GIST). Another
embodiment of the invention is the use of the
compounds of formula I as Aurora A tyrosine kinase
inhibitors. Another embodiment of the invention is the
use of the compounds of formula I as
anti-proliferating agents. Another embodiment of the
invention is the use of one or more compounds of
formula I for the treatment of cancer. The compounds
according to the present invention may exist in the
form of their pharmaceutically acceptable salts. The
term "pharmaceutically acceptable salt" refers to
conventional acid-addition salts that retain the
biological effectiveness and properties of the
compounds of formula I and are formed from suitable
non-toxic organic or inorganic acids. Sample
acid-addition salts include those derived
frominorganic acids such as hydrochloric acid,
hydrobromic acid, hydroiodic acid, sulfuric acid,
sulfamic acid, phosphoric acid and nitric acid, and
those derived from organic acids such as
p-toluenesulfonic acid, naphthalenesulfonic acid,
naphthalenedisulfonic acid, methanesulfonic acid,
ethanesulfonic acid and the like. The chemical
modification of a pharmaceutical compound (i.e. a
drug) into a salt is a technique well known to
pharmaceutical chemists to obtain improved physical
and chemical stability, hygroscopicity, flowability
and solubility of compounds. See e.g. Stahl, P. H.,
and Wermuth, G., (editors), Handbook of Pharmaceutical
Salts, Verlag Helvetica Chimica Acta (VHCA), Zurich,
(2002) or Bastin, R.J., et al., Organic Proc. Res.
Dev. 4 (2000) 427-435. The compounds of formula I can
contain one or several chiral centers and can then be
present in a racemic or in an optically active form.
The racemates can be separated according to known
methods into the enantiomers. For instance,
diastereomeric salts which can be separated by
crystallization are formed from the racemic mixtures
by reaction with an optically active acid such as e.g.
D- or Lcamphorsulfonic acid. Alternatively separation
of the enantiomers can also be achieved by using
chromatography on chiral HPLC-phases which are
commercially available. Pharmacological activity The
compounds of formula I and their pharmaceutically
acceptable salts possess 



valuable pharmacological properties. It has been found
that said compounds show activity as inhibitors of the
Aurora kinase family and also show anti-proliferative
activity. Consequently the compounds of the present
invention are useful in the therapy and/or prevention
of illnesses with known over-expression of kinases of
the Aurora family preferably Aurora A, especially in
the therapy and / or prevention of illnesses mentioned
above. The activity of the present compounds as
inhibitors of the Aurora kinase family is demonstrated
by the following biological assay:IC50 determination
for inhibitors of Aurora A (96 MTP-ELISA) Assay
principle Aurora A is a serine threonine kinase
involved in spindle assembly and chromosome
segregation. The assay is a typically ELISA-type assay
where biotinylated substrate (PKB-GSK2) is
phosphorylated. Phosphorylation is detected by
peroxidase (POD) labelled polyclonal antibody
(PAK<M-Ig>S-IgG-POD) and phosphopeptide monoclonal
antibody (Mab) (MAK<P-GSK>M-27E5-IgG). The assay is
validated for IC50 - determination. Materials Assay
plates 96-well polystyrene plates,
streptavidin-coated, Samples 10 mM in
dimethylsulfoxide (DMSO) Aurora A-His-4 C-terminally
Histidine 4 (HiS )-tagged Aurora A full-length
protein, stock solution 0,7 mg/ml, final cone:
250ng/ml PKB-GSK2 biotinylated peptide derived from
human GSK3- alpha sequence (Biotin-SGRARTSSFAEPGGCONH
2), stock solution 600mM, final cone: 200 nM
PAK<M-Ig>S-IgG- POD Anti-mouse IgG, horse radish
peroxidase(HRP)- linked Antibody, diluted in 3%
BSA/PBS-T (1:10000), (Cell Signaling, Cat. No.: 7076)
MAK<P-GSK>M-27E5-IgG Phospho-GSK-3-alpha (Ser 21)
(27E5) Monoclonal Antibody, stock solution l,85mg/ml,
diluted in 3% BSA/PBS-T (1:6000), final cone:
0,31mg/ml, (Cell Signaling, Cat. No.: 9337B)ATP
Adenosine-5'-triphosphate 1 rnM, diluted in kinase
buffer, (Roche Diagnostics GmbH, Cat. No.:
127531-001,), final cone: 4mM TRIS
2-Amino-2-hydroxymethyl- 1,3-propoanediol
("tps-(hydroxymethyl)-aminomethane") (MERCK , Cat.
No.: 108382.2500) BSA Bovine Serum Albumin Fraction V,
fatty acid free (Roche Diagnostics GmbH, Cat. No.
9100221) EDTA Titriplex III (di-Sodium-EDTA
di-Hydrate), 120 mM, (MERCK, Cat. No.: 1.08418.1000)
ABTS buffer ABTS
(2,2'-azino-bis(3-ethylbenzthiazoline-6- sulfonic
acid))16,7 mg/ml (Roche Diagnostics GmbH, Cat. No.:
1204530) ABTS tablets dissolve one ABTS tablet in 50
ml of working solution (ABTS buffer) (Roche
Diagnostics GmbH, Cat. No.: 1112422 ) Tween 20
Polysorbat 20 (Roche Diagnostics GmbH, Cat. No.:
10006394-001) DTT 1,4-Dithiothreitol (Roche
Diagnostics GmbH, Cat. No.: 197777) MgCl2 x 6H2O
MERCK, Cat. No.: 105833.1000 Kinase buffer 50 mM TRIS,
10 mM MgCl2, 1 mM DTT, 0,1% Tween 20, pH 7,8 PBS-T (=
Wash buffer) (PBS-T) 10 g/1 PBS(Phosphate buffered
saline) with 0,033% Tween 20 3% BSA/PBS-T 3 % BSA
dissolved in PBS-T Method This assay is performed in
96-well format for IC50 determination with 5 samples
(each with 8 concentrations by twofold testing ), 100
ml incubation volume and the following plate layout:1
2 9 10 11 12 NC negative control, without ATP, 1% DMSO
PC positive control, with ATP, 1% DMSO S samples, with
ATP, 1 % DMSO, final cone: a =100 mM, b =20 mM, c =4
mM, d =0.8 mM, e =0.16 mM, f =0.032 mM, g =0.0064 mM,
h =0.00128 mM Step / Action 1. Sample preparation: add
24 ml per well samples (descending sequence ) diluted
in kinase buffer to assay plate ( final cone for DMSO
1%). 2. Add directly 16 ml Aurora-A-his-4 diluted in
kinase buffer to assay plate. 3. Add directly 40 ml
per well PKB-GSK2/ATP mixture to assay plate, (final
cone: Aurora A = 250 ng/ml, GSK2 = 200 nM, ATP = 4
mM). Negative control: without ATP. 4. Incubate assay
plate for exactly 90 min at room temperature. 5. Stop
reaction by adding 20 ml EDTA in all wells. 6. Wash
assay plate 3 x with 200 ml washing buffer per well.7.
Add 100 ml MAK<P-GSK>M27E5-IgG (1:10000) and
PAK<M-Ig>S-IgG-POD (1:6000) dissolved in 3% BSA/PBS-T
to assay plate per well. 8. Incubate assay plate for
60 min at room temperature. 9. Wash assay plate 3 x
with 200 ml washing buffer per well 10. Add 100 ml
ABTS solution to assay plate per well, incubate for
approx. 4 min at 



RT on MTP shaker. 11. Measure absorption at 405/492
nm. 12. Calculate % inhibition as: D ( 1- (E sample -
E NC)/(E pc - E Nc)) x 100 13. Calculate IC50 using a
non-linear curve fit (XLfit software (ID Business
Solution Ltd., Guilford, Surrey, UK)) Results: Table 1
Antiproliferative activity The activity of the present
compounds as antiproliferative agents is demonstrated
by the following biological assay: CellTiter-Glo(tm)
assay in HCT 116 cells The CellTiter-Glo(tm)
Luminescent Cell Viability Assay (Promega) is a
homogeneous method of determining the number of viable
cells in culture based on quantitation of the ATP
present, which signals the presence of metabolically
active cells.HCT 116 cells (human colon carcinoma,
ATCC-No. CCl-247) were cultivated in RPMI 1640 medium
with GlutaMAX(tm) I (Invitrogen, Cat-No. 61870-010),
2,5 % Fetal Calf Serum (FCS, Sigma Cat-No. F4135
(FBS)); lOOUnits/ml penicillin/lOOmg/ml streptomycin
(= Pen/Strep from Invitrogen Cat.No. 15140). For the
assay the cells were seeded in 384 well plates, 1000
cells per well, in the same medium. The next day the
test compounds were added in various concentrations
ranging from 30 mM to 0.0015 mM (10 concentrations,
1:3 diluted). After 5 days the CellTiter-GloT assay
was done according to the instructions of the
manufacturer (CellTiter-Glo(tm) Luminescent Cell
Viability Assay, from Promega). In brief: the
cell-plate was equilibrated to room temperature for
approximately 30 minutes and than the
CellTiter-Glo(tm) reagent was added. The contents were
carefully mixed for 15 minutes to induce cell lysis.
After 45 minutes the luminescent signal was measured
in Victor 2, (scanning multiwell spectrophotometer,
Wallac). Details: 1st, day: - Medium: RPMI 1640 with
GlutaMAX(tm) I (Invitrogen, Cat-Nr. 61870), 5 % FCS
(Sigma Cat. -No. F4135), Pen/Strep (Invitrogen, Cat
No. 15140). - HCTl 16 (ATCC-No. CCl-247): 1000 cells
in 60 ml per well of 384 well plate (Greiner 781098,
mClear-plate white) - After seeding incubate plates 24
h at 37C, 5% CO2 2nd, day : Induction (Treatment with
compounds, 10 concentrations): In order to achieve a
final concentration of 30 mM as highest concentration
3,5 ml of 10 mM compound stock solution were added
directly to 163 ml media. Then step e) of the dilution
procedure described below, was followed. In order to
achieve the second highest to the lowest
concentrations, a serial dilution with dilution steps
of 1:3 was followed according to the procedure (a -e)
as described here below: a) for the second highest
concentration add 10 ml of 10 mM stock solution of
compound to 20 ml dimethylsulfoxide (DMSO)b) dilute 8x
1:3 (always 10 ml to 20 ml DMSO) in this DMSO dilution
row (results in 9 wells with concentrations from
3333,3 mM to 0.51 mM) c) dilute each concentration 1:
47,6 (3,5 ml compound dilution to 163 ml media) e) add
10 ml of every concentration to 60 ml media in the
cell plate resulting in final concentration of DMSO :
0.3 % in every well and resulting in 10 final
concentration of compounds ranging from 30 mM to
0.0015 mM. Each compound is tested in triplicate.
Incubate 120 h (5 days) at 37C, 5% CO2 Analysis: -Add
30 ml CellTiter-Glo(tm) Reagent (prepared from
CellTiter-Glo(tm) Buffer and CellTiter-Glo(tm)
Substrate (lyophilized) purchased from Promega) per
well, -shake 15 minutes at room temperature -incubate
further 45 minutes at room temperature without shaking
Measurement: -Victor 2 scanning multiwell
spectrophotometer (Wallac), Luminescence mode (0.5
sec/read, 477 nm) -Determine IC50 using a non-linear
curve fit (XLfit software (ID Business Solution Ltd.,
Guilford, Surrey, UK)) With all compounds a
significant inhibition of HCT 116 cell viability was
detected, which is exemplified by the compounds shown
in Table 1. Results: Table 2The compounds according to
this invention and their pharmaceutically acceptable
salts can be used as medicaments, e.g. in the form of
pharmaceutical compositions. The pharmaceutical
compositions can be administered orally, e.g. in the
form of tablets, coated tablets, dragees, hard and
soft gelatine capsules, solutions, emulsions or
suspensions. The administration can, however, also be
effected rectally, e.g. in the form of suppositories,
or parenterally, e.g. in the form of injection
solutions. The above-mentioned pharmaceutical
compositions can be obtained by processing the
compounds according to this invention with
pharmaceutically inert, inorganic or organic carriers.
Lactose, corn starch or derivatives thereof, talc,
stearic acids or it's salts and the like can be used,
for example, as such carriers for tablets, coated
tablets, dragees and hard gelatine capsules. Suitable
carriers for soft gelatine capsules are, for example,
vegetable oils, waxes, fats, semi-solid and liquid
polyols and the like. Depending on the nature of the
active substance no carriers are, however, usually
required in the case of soft gelatine capsules.
Suitable carriers for the production of solutions and
syrups are, for example, water, polyols, glycerol,
vegetable oil and the like. Suitable carriers for
suppositories are, for example, natural or hardened
oils, waxes, fats, semi-liquid or liquid polyols and
the like. The pharmaceutical compositions can,
moreover, contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners,
colorants, 



flavorants, salts for varying the osmotic pressure,
buffers, masking agents or antioxidants. They can also
contain still other therapeutically valuable
substances.A pharmaceutical compositions comprise e.g.
the following: a) Tablet Formulation (Wet
Granulation): Manufacturing Procedure: 1. Mix items 1,
2, 3 and 4 and granulate with purified water. 2. Dry
the granules at 5O0C. 3. Pass the granules through
suitable milling equipment. 4. Add item 5 and mix for
three minutes; compress on a suitable press. b)
Capsule Formulation: Manufacturing Procedure: 1. Mix
items 1, 2 and 3 in a suitable mixer for 30 minutes.
2. Add items 4 and 5 and mix for 3 minutes. 3. Fill
into a suitable capsule.c) Micro suspension 1. Weigh
4.0 g glass beads in custom made tube GL 25, 4 cm (the
beads fill half of the tube). 2. Add 50 mg compound,
disperse with spatulum and vortex. 3. Add 2 ml gelatin
solution (weight beads: gelatin solution = 2:1) and
vortex. 4. Cap and wrap in aluminum foil for light
protection. 5. Prepare a counter balance for the mill.
6. Mill for 4 hours, 20/s in a Retsch mill (for some
substances up to 24 hours at 30/s). 7. Extract
suspension from beads with two layers of filter (100
mm) on a filter holder, coupled to a recipient vial by
centrifugation at 400 g for 2 min. 8. Move extract to
measuring cylinder. 9. Repeat washing with small
volumes(here 1 ml steps) until final volume is reached
or extract is clear. 10. Fill up to final volume with
gelatin and homogenize. The following examples and
references are provided to aid the understanding of
the present invention, the true scope of which is set
forth in the appended claims. It is understood that
modifications can be made in the procedures set forth
without departing from the spirit of the invention.
Examples Experimental Procedures: A: starting
materials Preparation of
5,6-diamino-l-ethyl-3,3-dimethyl-l
>3-dihydro-indol-2-one i)
l-Ethyl-3,3-dimethyl-6-nitro-l,3-dihydro-indol-2-one A
solution of
3,3-dimethyl-6-nitro-l,3-dihydro-indol-2-one (6g,
29.10 mmol) in anhydrous N,N-dimethylformamide (DMF)
(35 ml) was treated with sodium hydride. The resulting
suspension was stirred for 1 h at 6O0C. A solution of
bromoethane (2.17 mL, 3.17 g, 29.10 mmol) in DMF (10
ml) was added. The mixture wasallowed to cool to room
temperature and stirred for 1 h. After removal of the
solvent the mixture was quenched with water (100 ml)
and extracted with ethyl acetate (3 x 100 ml). The
extract was dried over Na2SO , evaporated and the
crude product was purified by column chromatography on
silica gel. Elution with ethyl acetate/n-heptane (1:3)
yielded 5.94 g (87%) of a yellow solid. MS: M = 235.3
fESI+) 1H-NMR (400 MHz, DMSO): d (ppm) = 1.16 (t, 3H),
1.32 (s, 6 H), 3.81 (q, 2H), 7.66 (d, IH), 7.86 (s,
IH), 7.97 (d, IH) ii)
6-Amino-l-ethyl-3,3~dimethyl-l,3-dihydro-indol-2-one
To a solution of
l-ethyl-3,3-dimethyl-6-nitro-l,3-dihydro-indol-2-one
(5.9 g, 25.19 mmol) in methanol/tetrahydrofuran (THF)
(1:1, 80 ml) palladium on charcoal (10 %, 1.2 g) was
added and the mixture hydrogenated at room temperature
for 4 h. After filtration and evaporation of the
solvents 5.05 g (98%) 6-amino-l-ethyl-3,3-
dimethyl-l,3-dihydro-indol-2-one was isolated as white
solid. MS: M = 205.0 (API+) 1H-NMR (400 MHz, DMSO): d
(ppm) = 1.11 (t, 3H), 1.17 (s, 6H), 3.58 (q, 2H), 5.12
(br, 2H), 6.21 (d, IH), 6.25 (s, IH), 6.92 (d, IH)
iii) N-(l-Ethyl-3,3-dimethyl-2-oxo-2,3-dihydro-
lH-indol-6-yl)-acetamide A solution of
6-amino-l-ethyl-3,3-dimethyl-l,3-dihydro-indol-2-one
(5.05 g, 24.72 mmol) in acetic anhydride (80 ml) was
stirred at room temperature for 4 h. The mixture was
poured onto ice water (150 ml), allowed to warm to
room temperature and was stirred again for 2 h. After
extraction with ethyl acetate (3 x 100 ml), the
combined organic layers were washed with sat. NaHCO
3-solution (3 x 100 ml), brine (100 ml) and dried over
sodium sulfate. After removal of the solvent the crude
product was purified by column chromatography on
silica gel (ethyl acetate/n-heptane 1:1) yielding 5.6
g (91 %) N-(l-ethyl-3,3-dimethyl-2-oxo-2,3-
dihydro-lH-indol-6-yl)-acetamide as light yellow
solid.MS: M = 247.1 (API+) 1H-NMR (400 MHz, DMSO): d
(ppm) = 1.13 (t, 3H), 1.23 (s, 6H), 2.04 (s, 3H), 3.63
(q, 2H), 7.12 (d, 1 H), 7.23 (d, IH), 7.37 (s> IH),
9.97 (br, IH) iv)
LT-(l-ethyl-3,3-dimethyl-5-nitro-2-oxo-2,3-dihydro-lH-
indol-6-yl)-acetaniide To a solution of
N-(l-ethyl-3,3-dimethyl-2-oxo-2,3-dihydro-lH-indol-6-y
l)- acetamide ( 5.6 g, 22.73 mmol) in acetic anhydride
(70 ml) nitric acid (100 %, 1.96 g, 1.29 ml, 31.2
mmol) was added at 0 0C. The mixture was stirred for
30 min, then poured onto ice water (150 ml). After
stirring for 4 h the mixture was extracted with ethyl
acetate (3 x 100 ml). The combined organic layers were
washed with sodium hydroxide solution (IM, 100 ml) and
water (100 ml), dried over sodium sulfate and
concentrated. The crude product was purified by column
chromatography on silica gel (ethyl acetate/n-heptane
1:1) to yield 5.2 g (78 %) N-
(l-ethyl-3,3-dimethyl-5-nitro-2-oxo-2,3-dihydro-lH-ind
ol-6-yl)-acetamide as a yellow solid. MS: M = 292.0
(API+) 1H-NMR (400 MHz, DMSO): d (ppm) = 1.16 (t, 3H),
1.31 (s, 6H), 2.13 (s, 3H), 3.71 (m, 2H), 7.54 (s, 1
H), 8.12 (s, IH), 10.39 (br, IH) 



v)
6-Amino-l-ethyl-3,3-dimethyl-5-nitro-l,3-dihydro-indol
-2-one
N-(l-ethyl-3,3-dimethyl-5-nitro-2-oxo-2,3-dihydro-lH-i
ndol-6-yl)-acetamide (5.2 g, 17.85 mmol) was dissolved
in ethanol (40 ml). After addition of hydrochloric
acid (25 %, 8 ml, 81.44 mmol) the mixture was stirred
under reflux for 3 h. The reaction mixture was allowed
to cool down to room temperature and then quenched
with water (80 ml). The yellow precipitate was
isolated by suction and washed with ethanol/water
(1:1). The solid was dissolved in ethyl acetate, dried
over sodium sulfate and concentrated to yield 4.15 g
(93 %) 6-amino-l-ethyl-3,3-
dimethyl-5-nitro-l,3-dihydro-indol-2-one as a orange
solid. MS: M = 250.0 fAPI+)1H-NMR (400 MHz, DMSO): d
(ppm) = 1.15 (t, 3H), 1.27 (s, 6H), 3.64 (m, 2H), 6.54
(s, 1 H), 7.67 (br, 2H), 7.95 (s, IH) vi)
5,6-Diamino-l-ethyl-3,3-diniethyl-l,3-dihydro-indol-2-
one To a solution of
6-amino-l-ethyl-3,3-dimethyl-5-nitro-l,3-dihydro-indol
-2-one (4.15 g, 16.65 mmol) in ethanol (80 ml) PtO2
(0.4 g) was added and the mixture hydrogenated at room
temperature for 3.5 h . After filtration and
evaporation of the solvents 3.25 g (89 %)
5,6-diamino-l-ethyl-3,3-dimethyl-l,3-dihydro-indol-2-o
ne was isolated as orange solid. MS: M = 220.0 (API+)
1H-NMR (400 MHz, DMSO): d (ppm) = 1.10 (t, 3H), 1.13
(s, 6H), 3.53 (m, 2H), 4.08 (br, 2H), 4.48 (br, 2H),
6.27 (s, IH), 6.50 (s, IH) Preparation of 5
6-diamino-l,3,3-trimethyl-l,3-dihydro-indol-2-one
5,6-diamino-l,3,3-trimethyl-l,3-dihydro-indol-2-one
was prepared in an analogous 6-step-synthesis as
described for 5,6-diamino-l-ethyl-3,3-dimethyl-l,3-
dihydro-indol-2-one. MS: M = 206.1 (API+) 1H-NMR (400
MHz, DMSO): d (ppm) = 1.57 (s, 6H), 3.43 (s, 3H), 4.94
(br, 4H), 6.66 (s, IH), 6.95 (s, IH) Preparation of
5,6-diamino-3,3-dimethyl-l-propyl-l,3-dihydro-indol-2-
one
5,6-diamino-3,3-dimethyl-l-propyl-l,3-dihydro-indol-2-
one was prepared in an analogous 6-step-synthesis as
described for 5,6-diamino-l-ethyl-3,3-dimethyl-l,3-
dihydro-indol-2-one. MS: M = 234.1 (API+)1H-NMR (400
MHz, DMSO): d (ppm) = 0.82 (t, 3H), 1.15 (s, 6H), 1.58
(m, 2H), 3.46 (q, 2H), 4.16 (br, 2H), 4.45 (br, 2H),
6.27 (s, IH), 6.50 (s, IH) Preparation of
5,6-diamino-l-isopropyl-3,3-dimethyl-l,3-dihydro-indol
-2-one
5,6-diamino~3,3-dimethyl-l-isopropyl-l,3-dihydro-indol
-2-one was prepared in an analogous 6-step-synthesis
as described for 5,6-diamino-l-ethyl-3,3-dimethyl-l,3-
dihydro-indol-2-one. MS: M = 234.1 (API+) 1H-NMR (400
MHz, DMSO): d (ppm) = 1.12 (s, 6H), 1.33 (d, 6H), 4.09
(br, 2H), 4.40 (m, IH), 4.46 (br, 2H), 6.46 (s, IH),
6.48 (s, IH) Preparation of
5,6-diamino-3,3-dimethyl-l-(3-morpholin-4-yl-propyl)-l
,3- dihydro-indol-2-one
5,6-diamino-3,3-dimethyl-l-(3-morpholin-4-yl-propyl)-l
,3-dihydro-indol-2-one was prepared in an analogous
6-step-synthesis as described for 5,6-diamino-lethyl-
3,3-dimethyl-l,3-dihydro-indol-2-one. MS: M = 319.1
(APhO 1H-NMR (400 MHz, DMSO): d (ppm) = 1.14 (s, 6H),
1.70 (m, 2H), 2.26 (t, 2H), 2.33 (m, 4H), 3.56 (m,
6H), 4.39 (br, 4H), 6.28 (s, IH), 6.50 (s, IH)
Preparation of
l-allyl-5,6-diamino-3,3-dimethyl-l,3-dihydro-indol-2-o
ne A solution of
5,6-diamino-3,3-dimethyl-l,3-dihydro-indol-2-one (US
4,666,923A) ( I g, 5.23 mmol) in anhydrous DMF (30 ml)
was treated with sodium hydride (130 mg, 5.15 mmol)
and stirred for 1 h at room temperature.
3-bromo-propene (450 ml, 629 mg, 5.20 mmol) was added
dropwise. The resulting mixture was stirred for 4 h at
room temperature and than poured into water (150 ml)
and extracted with ethyl acetate (3 x 70 ml). The
extract was dried over magnesium sulfate, evaporated
carefully and under argon atmosphere and the crude
product was purified by HPL chromatography. Yield 540
mg (45%) of a light yellow solid.MS: M = 232.4 (API+)
1H-NMR (400 MHz, DMSO): d (ppm) = 1.22 (s, 6H), 4.19
(br, 4H), 4.54 (br, 2H), 5.08 (m, IH), 5.18 (m, IH),
5.87 (m, IH), 6.24 (s, IH), 6.57 (s, IH) Preparation
of S -diamino-l -cyclopropylmethyl- -dimethyl-l
-dihydro-indol- 2-one
5,6-diamino-l-cyclopropylmethyl-3,3-dimethyl-l,3-dihyd
ro-indol-2-one was prepared in an analogous synthesis
as described for l-allyl-5,6-diamino-3,3-
dimethyl-l,3-dihydro-indol-2-one. MS: M = 246.1 (API+)
1H-NMR (400 MHz DMSO): d (ppm) = 0.26 (m, 2H), 0.43
(m, 2H), 1.07 (m, IH), 1.14 (s, 6H), 3.43 (d, 2H),
4.50 (br, 4H), 6.34 (s, IH), 6.50 (s, IH) Preparation
of lH-indazole-3-carbaldehyde i)
(lH-indazol-3-yl)-methanol lH-indazole-3-carboxylic
acid (1 g, 6.17 mmol) was dissolved in diethyl ether
(23 ml) the resulting solution was cooled to 00C.
Under an argon atmosphere and constant cooling a
solution of lithium aluminium hydride (1 M in
diethylether, 12.4 ml, 12.4 mmol) was added. The
suspension was stirred at room temperature for 5 h and
then quenched with sat. Na2Sq 4-solution (4 ml) and
sat. NaHCO 3- solution (4 ml). After addition of ethyl
acetate and stirring a jelly precipitate was formed.
It was filtered and washed three times with ethyl
acetate. The filtrate was concentrated to yield 645 mg
(71 %) of a light yellow solid. MS: M = 147.1 (ESI-)
1H-NMR (400 MHz, DMSO): d (ppm) = 4.78 (d, 2H), 5.19
(t, IH), 7.08 (t, IH), 7.32 (t, IH), 7.48 (d, IH),
7.84 (d, IH), 12.76 (br, IH)ii)
lH-indazole-3-carbaldehyde (lH-indazol-3-yl)-methanol
(200 mg, 1.35 mmol) was dissolved in dichloromethane
(10 ml). After addition of MnO2 (1.3 g, 13.46 mmol) it
was 



stirred at room temperature for 16 h. The mixture was
filtered and the filtrate was concentrated to yield
150 mg (76 %) lH-indazole-3-carbaldehyde. MS: M =
145.0 (API-) 1H-NMR (400 MHz, DMSO): d (ppm) = 7.37
(t, IH), 7.51 (t, IH), 7.71 (d, IH), 8.14 (d, IH),
10.20 (s, IH), 14.17 (br, IH) B: Final products
Example 1
5-Cyclopropylmethyl-2-(lH-indazol-3-yl)-7,7-dimethyl-5
7-dihydro-3Himidazo [4,5-f] indol-6-one
5,6-Diamino-l-cyclopropylmethyl-3,3-dimethyl-l,3-dihyd
ro-indol-2-one (190 mg, 0.82 mmol),
lH-indazole-3-carbaldehyde (80 mg, 0.82 mmol) and
toluene-4- sulfonic acid monohydrate (10.5 mg, 0.05
mmol) were dissolved in ethanol (4 ml). Air was
bubbled through the solution and it was stirred for 1
h under reflux. The mixture was concentrated and the
crude product was purified by HPL chromatography.
Yield 56 mg (29 %) of a yellow solid. MS: M = 372.1
(API+) 1H-NMR (400 MHz, DMSO): d (ppm) = 0.37 (m, 2H),
0.49 (m, 2H), 1.19 (m, IH), 1.35 (s, 6H), 3.67 (m,
2H), 7.11 and 7.43 (s, IH, two tautomeric forms), 7.30
(t, IH), 7.45 (d, IH), 7.49 and 7.73 (s, IH, two
tautomeric forms), 7.65 (d, IH), 8.51 (t, IH), 12.91
and 12.99 (br, IH, two tautomeric forms), 13.54 and
13.58 (br, IH, two tautomeric forms)Example 2
5-Allyl-2-(lH-indazol-3-yl)-7,7-dimethyl-5,7-dihydro-3
H-imidazo[4,5-f]indol-6- one In an analogous manner as
described for example 1, l-allyl-5,6-diamino-3,3-
dimethyl-l,3-dihydro-indol-2-one was prepared from the
appropriate starting material. MS: M = 358.0 (API+)
1H-NMR (400 MHz, DMSO): d (ppm) = 1.38 (s, 6H), 4.39
(d, 2H), 5.18 (m, 2H), 5.91 (m, IH), 6.96 and 7.27 (s,
IH, two tautomeric forms), 7.30 (t, IH), 7.47 (t, IH),
7.64 (d, IH), 7.48 and 7.75 (s, IH, two tautomeric
forms), 8.49 (d, IH), 12.90 and 13.00 (br, IH, two
tautomeric forms), 13.54 and 13.58 (br, IH, two
tautomeric forms) Example 3
5-Ethyl-2-(lH-indazol-3-yl)-7,7-dimethyl-5,7-dihydro-3
H-imidazo[4 >5-f]indol-6- one
5,6-Diamino-l-ethyl-3,3-dimethyl-l,3-dihydro-indol-2-o
ne (400 mg, 1.82 mmol), and lH-indazole-3-carboxylic
acid (296 mg, 1.82 mmol) were mixed with
polyphosphoric acid (6.08 g, 62.02 mmol) and
phosphorus pentoxide (1.68 g, 11.86 mmol) and stirred
under nitrogen at 150 0C for 6 h. It was quenched with
ice water (50 ml) and the resulting suspension was
adjusted to pH 7 - 8 by adding aqueous ammonia. The
crude product was isolated by suction and washed with
water. The solid was dried and purified by column
chromatography on silica gel. Elution with ethyl
acetate yielded 280 mg (97 %) of
5-ethyl-2-(lH-indazol-3-yl)-7,7-dimethyl-
5,7-dihydro-3H-imidazo[4,5-f]indol-6-one as a light
yellow solid. MS: M = 346.1 (API+) 1H-NMR (400 MHz,
DMSO): d (ppm) = 1.21 (t, 3H), 1.34 (s, 6H), 3.78 (q,
2H), 7.04 and 7.39 (s, IH, two tautomeric forms), 7.31
(t, IH), 7.47 (t, IH), 7.47 and 7.74 (s, IH, two
tautomeric forms), 7.65 (d, IH), 8.51 (d, IH), 12.96
(br, IH), 13.58 (br, IH)Example 4
2-(lH-indazol-3-yl)-5,7,7-trimethyl-5,7-dihydro-3H-imi
dazo[4,5-f]indol-6-one In an analogous manner as
described for example 3, 2-(lH-indazol-3-yl)-5,7,7-
trimethyl-5,7-dihydro-3H-imidazo[4,5-f]indol-6-one was
prepared from the appropriate starting material. MS: M
= 332.1 (API+) 1H-NMR (400 MHz, DMSO): d (ppm) = 1.35
(s, 6H), 3.22 (s, 3H), 7.02 and 7.34 (s, IH, two
tautomeric forms), 7.30 (t, IH), 7.48 (d, IH), 7.47
and 7.72 (s, IH, two tautomeric forms), 7.64 (d, IH),
8.50 (t, IH), 12.96 and 13.00 (br, IH, two tautomeric
forms), 13.55 and 13.59 (br, IH, two tautomeric forms)
Example 5
2-(lH-indazol-3-yl)-7,7-dimethyl-5-propyl-5,7-dihydro-
3H-imidazo[4,5-fjmdol- 6-one In an analogous manner as
described for example 3, 2-(lH-indazol-3-yl)-7,7-
dimethyl-5-propyl-5,7-dihydro-3H-imidazo[4,5-f]indol-6
-one was prepared from the appropriate starting
material. MSlM = 360.1 (API+) 1H-NMR (400 MHz, DMSO):
d (ppm) = 0.89 (t, 3H), 1.34 (s, 6H), 1.68 (m, 2H),
3.73 (m, 2H), 7.02 and 7.38 (s, IH, two tautomeric
forms), 7.29 (t, IH), 7.46 (t, IH), 7.63 (d, IH), 7.44
and 7.73 (s, IH, two tautomeric forms), 8.51 (d, IH),
12.90 and 12.99 (br, IH), 13.53 and 13.56 (br, IH, two
tautomeric forms) Example 6
2-(lH-indazol-3-yl)-5-isopropyl-7,7-dimethyl-5,7-dihyd
ro-3H-imidazo[4,5- f]indol-6-one In an analogous
manner as described for example 3,
2-(lH-indazol-3-yl)-5-
isopropyl-7,7-dimethyl-5,7-dihydro-3H-imidazo[4,5-f]in
dol-6-one was prepared from the appropriate starting
material.MSl M = 360.2 (API+) 1H-NMR (400 MHz, DMSO):
d (ppm) = 1.32 (s, 6H), 1.48 (d, 6H), 4.56 (m, IH),
7.14 and 7.43 (s, IH, two tautomeric forms), 7.29 (t,
IH), 7.45 (d, IH), 7.48 and 7.71 (s, IH, two
tautomeric forms), 7.63 (d, IH), 8.50 (t, IH), 12.84
and 12.97 (br, IH), 13.54 and 13.57 (br, IH) Example 7
2-(lH-indazol-3-yl)-7,7-dimethyl-5-(3-morpholin-4-yl-p
ropyl)-5,7-dihydro-3Himidazo[ 4,5-f]indol-6-one 



In an analogous manner as described for example 3,
2-(lH-indazol-3-yl)-7,7-
dimethyl-5-(3-morpholin-4-yl-propyl)-5,7-dihydro-3H-im
idazo[4,5-f]indol-6-one was prepared from the
appropriate starting material. MS: M = 445.2 (API+)
1H-NMR (400 MHz, DMSO): d (ppm) = 1.34 (s, 6H), 1.81
(m, 2H), 2.33 (m, 6H), 3.60 (m, 4H), 3.78 (m, 2H),
7.09 and 7.43 (s, IH, two tautomeric forms), 7.30 (t,
IH), 7.47 (t, IH), 7.49 and 7.72 (s, IH, two
tautomeric forms), 7.64 (d, IH), 8.50 (d, IH), 12.97
and 12.99 (br, IH, two tautomeric forms), 13.56 (br,
IH) Example 8
2-(lH-indazol-3-yl)-7,7-dimethyl-5,7-dihydro-3H-imidaz
o[4,5-f]indol-6-one In an analogous manner as
described for example 3, 2-(lH-indazol-3-yl)-7,7-
dimethyl-5,7-dihydro-3H-imidazo[4,5-f]indol-6-one was
prepared from the appropriate starting material. MS: M
= 318.1 (API+) 1H-NMR (400 MHz, DMSO): d (ppm) = 1.32
(s, 6H), 6.94 and 7.10 (s, IH, two tautomeric forms),
7.29 (t, IH), 7.47 (t, IH), 7.38 and 7.64 (s, IH, two
tautomeric forms), 7.63 (d, IH), 8.49 (d, IH), 10.30
(br, IH), 12.77 and 12.92 (br, IH, two tautomeric
forms), 13.55 (br, IH)Example 9
2-(lH-indazol-3-yl)-spiro[7,7-cyclopentan-5,7-dihydro-
3H-imidazo[4 >5-f]indol]- 6-one(or according to the
actual IUPAC~nomenclature:2~(lH-Indazol-3-yl)-spiro-
5,7-dihydro[cyclopentane-l',7-imidazo[4,5-f]indol]-6(3
H)-one) In an analogous manner as described for
example 3, 2-(lH-indazol-3-yl)-spiro[7,7-
cyclopentan-5,7-dihydro-3H-imidazo[4,5-f]indol]-6-one
was prepared from the appropriate starting material.
MS: M = 344.0 fAPI+) Example 10
2-(lH-Indazol-3-yl)-8,8-dimethyl-l,5
>7>8-tetrahydro-imidazo[4,5-g]quinolin-6- one In an
analogous manner as described for example 3,
2-(lH-Indazol-3-yl)-8,8-
dimethyl-l,5,7,8-tetrahydro-imidazo[4,5-g]quinolin-6-o
ne was prepared from the appropriate starting
material. MS: M = 332.4 (ES+) 1H-NMR (400 MHz, DMSO):
d (ppm) = 1.31 (s, 3H), 1.32 (s, 3H), 2.38 (s, 2H),
7.07 and 7.23 (s, IH, two tautomeric forms), 7.30 (t,
IH), 7.38 and 7.64 (s, IH, two tautomeric forms), 7.47
(t, IH), 7.64 (m, IH), 8.49 (d, IH), 10.15 and 10.20
(br, IH, two tautomeric forms), 12.76 and 12.83 (br,
IH, two tautomeric forms), 13.57 and 13.60 (br, IH,
two tautomeric forms)Example 11
2-(lH-Indazol-3-yl)-7-methyl-5,7-dihydro-3H-imidazo[4
5-f]indol-6-one In an analogous manner as described
for example 3, 2-(lH-indazol-3-yl)-7-methyl-
5,7-dihydro-3H-irnidazo[4,5-/]indol-6-one was prepared
from 5,6-diamino-3- methyl-l,3-dihydro-indol-2-one
(DE3417643A1) and lH-indazole-3-carboxylic acid. MSlM
= 304.1 (API+) 1H-NMR (400 MHz, DMSO): d (ppm) = 1.39
(d, 3H), 3.47 (m, IH), 6.92 and 7.08 (s, IH, two
tautomeric forms), 7.29 (t, IH), 7.37 and 7.60 (s,
IH), two tautomeric forms), 7.46 (t, IH), 7.62 (d,
IH), 8.48 (d, IH), 10.28 and 10.33 (br, IH, two
tautomeric forms), 12.77 and 12.88 (br, IH, two
tautomeric forms), 13.53 (br, IH) Example 12
5,7,7-Triethyl-2-(lH-indazol-3-yl)-5,7-dihydro-3JJ-imi
dazo[4,5-/lindol-6-one To a solution of
lH-indazole-3-carboxylic acid (lOOmg, 0.617mmol), 1-
hydroxybenzotriazole hydrate (113.3mg, 0.740mmol) and
triethylamine (187.2mg, 1.85mmol) in DMF (4ml) was
added N'-(3-dimethylaminopropyl)-Nethylcarbodiimide
hydrochloride (141.9mg, 0.740mmol). After 30 minutes
at room temperature a solution of
5,6-diamino-l,3,3-triethyl-l,3-dihydro-indol-2-one
(152.5mg, 0.617mmol) in DMF (2ml) was added and
stirring continued for further 20 minutes. The solvent
was evaporated under reduced pressure and the residue
was dissolved in water. The aqueous phase was
extracted twice with ethyl acetate and the solvent of
the combined organic phases was evaporated yielding
346mg of an oil that was used without further
purification. The oil was dissolved in ethanol (7ml),
treated with aqueous HCl solution (32%, 4ml) and
heated under reflux for 2h. The solvent was
evaporated, the residue alkalized with aqueous ammonia
(25%). The aqueous phase was extracted three times
with ethyl acetate and the combined organic phases
were washed with brine, dried over MgSO and
evaporated. The residue was subjected to silica gel
chromatography (ethyl acetate/ heptane 1:1->2:1->9:1)
to yield 126mg 5,7,7-triethyl-2-(lH-indazol-3-yl)-5,7-
dihydro-3H-imidazo[4,5-f]indol-6-one (0.337mmol,
55%).MSlM = 374.1 (ESI+) 1H-NMR (400 MHz, DMSO): d
(ppm) = 0.48 (t, 6H), 1.29 (t, 3H), 1.82 (m, 4H), 3.80
(t, 2H), 7.03 and 7.34 (s, IH, two tautomeric forms),
7.30 (t, IH), 7.38 and 7.63 (s, IH, two tautomeric
forms), 7.47 (t, IH), 7.64 (d, IH), 8.50 (d, IH),
12.93 (br, IH), 13.54 (br, IH) Example 13
7-Ethyl-2-(lH-indazol-3-yl)-5,7-dihydro-3H-imidazo[4,5
-f]indol-6-one In an analogous manner as described for
example 12, 7-ethyl-2-(lH-indazol-3-yl)-
5,7-dihydro-3H-imidazo [4,5-/] indol-6-one was
prepared from 5,6-diamino-3-
ethyl-l,3-dihydro-indol-2-one (DE3417643A1) and
lH-indazole-3-carboxylic acid. MSl M = 318.0 (ESI+)
1H-NMR (400 MHz, DMSO): d (ppm) = 0.81 (t, 3H), 1.87 -
1.99 (m, 2H), 3.48 (m, IH), 6.92 and 7.08 (s, IH, two
tautomeric forms), 7.29 (t, IH), 7.37 and 7.59 (s, IH,
two tautomeric forms), 7.46 (t, IH), 7.63 (d, IH),
8.49 (d, IH), 10.29 and 10.34 (br, IH, two tautomeric
forms), 12.77 and 1287 (br, IH, two tautomeric forms),
13.53 (br, IH) Example 14 



5-Ethyl-2-(lH-indazol-3-yl)-8,8-dimethyl-3,5
7,8-tetrahydro-imidazo[4,5- g]quinolin-6-one A mixture
of
6,7-diamino-l-ethyl-4,4-dimethyl-3,4-dihydro-lH-quinol
in-2-one (70mg, 0.300mmol), lH-indazole-3-carbaldehyde
(44mg, 0.301mmol) and sulfur (10.5mg, 0.327mmol) in
DMF (3ml) was heated at 155C for 30 minutes. After
cooling to room temperature the reaction mixture was
treated with water. After stirring for 30 minutes the
precipitate was filtered off and washed with water to
yield 94mg
5-ethyl-2-(lH-indazol-3-yl)-8,8-dimethyl-3,5,7,8-tetra
hydroimidazo[ 4,5-g] quinolin-6-one (87%). MS: M =
360.3 (ESI+)1H-NMR (400 MHz, DMSO): d (ppm) = 1.20
(bt, 3H), 1.30 (s, 6H), 2.46 (s, 2H), 4.08 (bq, 2H),
7.07 - 7.82 (m, 2H), 7.30 (t, IH), 7.47 (t> IH), 7.65
(d, IH), 8.51 (d, IH), 12.81 and 12.89 (bs, IH), 13.59
(s, IH) Example 15 5-But-3-enyl-2-
(lH-indazol-3-yl)-7,7-dimethyl-5 >7-dihydro-3H-imidazo
[4,5- f]indol-6-one In an analogous manner as
described for example 14, 5-but-3-enyl-2-(lH-indazol-
3-yl)-7,7-dimethyl-5,7-dihydro-3H-imidazo[4,5-f]indol-
6-one was prepared from
5,6-diamino-l-but-3-enyl-3,3-dimethyl-l,3-dihydro-indo
l-2-one and lH-indazole- 3-carbaldehyde.
5,6-Diamino-l-but-3-enyl-3,3-dimethyl-l,3-dihydro-indo
l-2-one was prepared in an analogous manner as
described for l-allyl-5,6-diamino-3,3-
dimethyl-l,3-dihydro-indol-2-one (see part A, starting
materials) using 4-bromo- 1-butene instead of
3-bromo-propene as alkylating agent. MSiM = 372.1
(API+) 1H-NMR (400 MHz, DMSO): d (ppm) = 1.33 (s, 6H),
2.44 (m, 2H), 3.83 (t, 2H), 4.91 - 5.07 (m, 2H), 5.82
(m, IH), 7.04 - 7.70 (m, 2H), 7.30 (t, IH), 7.47 (t,
IH), 7.64 (d, IH), 8.50 (d, IH), 12.85 - 13.09 (bs,
IH), 13.56 (bs, IH) In an analogous manner as
described for example 15 the following examples 16-25
were prepared from the appropriate starting
materials:USE OF THIAZOLIDINONE DERIVATIVES AS
ANTIANGIOGENIC AGENTS Field of the invention The
invention relates to thiazolidinone compounds capable
of inhibiting the interaction between HIF- la
transcription factor and its coactivator p300 and of
preventing the production of Vascular Endothelial cell
Growth Factor. Background of the invention Vascular
Endothelial Cell Growth Factor plays a key role in the
processes of physiological and physiopathological
angiogenesis. A number of mechanisms are involved in
the regulation of the VEGF gene, among which a
fundamental role is played by the tissue oxygen
tension, as proved by the reversible increase in VEGF
mRNA levels under in vivo and in vitro hypoxia
conditions. Increased expression of VEGF mRNA is
mainly mediated by the transcription factor HIF-I
(hypoxia-inducible factor- 1), which binds to a
recognition site in the promoter region of the VEGF
gene. A great number of experimental data show that
HIF-I is a global regulator of oxygen homeostasis and
that an impaired activity of HIF-I promotes survival,
proliferation, invasion and metastatization of tumoral
cells (1). It has been therefore suggested. that
therapeutic strategies focusing on the inhibition of
HIF-I activity could increase the survival of cancer
patients (2). HIF-I is a heterodimer consisting of
HIF- la and HIF- l b sub-units, which dimerize and
bind to DNA through the bHLH-PAS domain (3). The
expression of the HIF- la sub-unit is strictly
regulated by the tissue oxygen tension (4) through
processes of ubiquitination and proteasome
degradation, mediated by the binding of VHL protein to
HIF- la. Such interaction only takes place when HIF-
la has been hydroxy lated at the 402 and 564 proline
residues. Oxygen is the limiting substrate for
prolyl-hydroxylase whichmodifies HIF- la (5). The
expression of HIF-I a exponentially increases as O2
concentration decreases and determines the HIF-I
global activity levels. The function of HIF- la
transactivation domain is also subject to negative
regulation, controlled by oxygen partial pressure. The
N-terminal transactivation domain is negatively
regulated through the recruitment of hystone deacylase
by VHL and by HIF-I inhibiting factor (FIH-I), which
binds to both VHL and HIF- la (6). HIF-I activation
takes place through p300/CBP coactivators which
physically interact with the activation of the HIF-I
domain to promote transcription of genes like VEGF
(7). Both p300 and CBP are co-activators also for
other transcription factors, such as Stat-3, NF-kB,
p53. The interaction of p300/CBP with HIF-I is
essential to transcription, and recent publications
have proved the importance of the HIF-l/p300
interaction for tumor growth (8). HIF- la C-terminal
trans-activation domain (C-TAD) binds to a p300 and
CBP domain known as CHl . The binding of CBP and p300
to HIF- la is negatively regulated through
oxygen-dependent hydroxylation of asparagine 803 in
the C-terminal activation domain by FIH-I . Thus,
hypoxia causes both stabilization to proteasome
degradation and transcriptional activity of HIF-I .
Structural details of the interaction between HIF- la
TAD-C and the CHl domain of r300 or CBP have been
elucidated (9, 10). Details of the interaction between
p300/CBP and the CITED2 protein (also known as
p35srj), which is considered a negative regulator of
Hif-l a activity ( 11), have also been published.
HIF-I activation induces the transcription of a number
of genes involved in the production of angiogenic
factors, glucose carriers, glycolytic enzymes,
survival, migration and invasion factors, which are
particularly important for tumor progression.Aberrant
expression of Hif-l a was observed in more than 70% of
human tumors and their metastases and was connected
with an increase in vascularization and tumor
progression (12-14). In clinical practice, aberrant 



expression of Hif-l a was associated to therapy
failure and mortality increase in a number of tumoral
pathologies, such as non-small cells lung carcinoma
(15), oropharyngeal squamous cell cancer (16),
early-stage cervical cancer (17), head-and-neck cancer
(18), mutated p53 ovary cancer (19), oligodendroglioma
(20) and BCL-2 positive esophageal cancer (21).
Various approaches for inhibiting HIF-I activity have
been described in the literature. Some of them
suggested the use of antisense oligonucleotides for
Hif-l aor negative dominant forms of Hif-l a. Among
the pharmacological approaches, Hif-l a activity
inhibitors acting through indirect mechanisms have
been described, such as PI3K-mTOR inhibitors (22-23)
and MEKK (24) inhibitors which act on the transduction
of signals controlling Hif-l a activity; inhibitors of
HSP90 chaperone protein (25); thioredoxin reductase
inhibitors, which act modifying the cell redox state
(26); molecules which destabilize microtubules, such
as 2-methoxyestradiol (27) and epothilones (28).
Recently, both constitutive and hypoxia-induced
inhibition of Hif-l a levels by PX-478 (Melphalan
N-oxide) in human tumors transplanted in nude mice was
reported. The compound shows marked antitumoral
effects. However, the mechanism of action of this
compound has yet to be completely clarified (29).
Finally, chaetomine, a dithiodioxopiperazine
metabolite of Chaetomium sp fungi, has recently been
reported to interfere with the binding of Hif-l ato
p300. The compound acts altering the CHl domain
structure of p300, thus preventing its interaction
with Hif-l a. Chaetomine administration to
tumor-bearing mice inhibits hypoxia-induced
transcription in the tumor and tumor growth (30). It
would therefore be advantageous to provide
furthercompounds capable of inhibiting the binding
between HIF- la to p300. US 2004/002526 Al discloses
thiazolidinone compounds for use as inhibitors of
phospholipase D and WO 98/53790 discloses
thiazolidinones useful as antitumor agents. Disclosure
of the invention It has now been found that some
thiazolidinones inhibit the interaction between Hif-l
a and p300 and prevent VEGF production in tumour cells
under hypoxia conditions. The compounds are therefore
useful for the control of angiogenesis and tumor
growth. Accordingly, the present invention relates to
the use of compounds of general formula (I) (I) in
which Ri is aryl or heteroaryl; R is alkyl, alkenyl,
cycloalkyl, heterocycloalkyl, aryl or heteroaryl; X is
oxygen or sulphur for the preparation of
pharmaceutical compositions for the treatment of
pathologies in which inhibition of interaction between
HIF- la and p300 is beneficial. For the purposes of
the present application: "alkyl" is a straight or
branched hydrocarbon comprising 1 to 10 carbon atoms,
preferably 1 to 8 carbon atoms, optionally substituted
with one or more groups independently selected from
cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
haloalkyl, halogen, hydroxy, alkoxy, mercapto, cyano,
sulfonamido, aminosulfonyl, acyl, acyloxy and
substituted amino;"aryl" is an unsaturated cyclic
aromatic hydrocarbon comprising 6 to 14 carbon atoms,
optionally substituted with one or more substituents
independently selected from alkyl, aryl, haloalkyl,
halogen, hydroxy, alkoxy, mercapto, cyano,
sulfonamido, aminosulfonyl, acyl, acyloxy, nitro and
substituted amino. "heteroaryl" is a 5- to 10-membered
monocyclic or condensed aromatic ring containing one
or more atoms preferably selected from nitrogen,
oxygen and sulphur, optionally substituted with one or
more groups independently selected from alkyl, aryl,
haloalkyl, halogen, hydroxy, alkoxy, mercapto, cyano,
sulfonamido, aminosulfonyl, acyl, acyloxy, nitro and
substituted amino; "cycloalkyl" means cyclic alkyl
groups which contain from 3 to 8 carbon atoms,
optionally substituted with one or more substituents
selected from alkyl, aryl, haloalkyl, halogen,
hydroxy, alkoxy, mercapto, cyano, sulfonamido,
aminosulfonyl, acyl, acyloxy, nitro and substituted
amino; "heterocycloalkyl" is a saturated or partially
unsaturated monocyclic or condensed ring, containing
one or more atoms preferably selected from nitrogen,
oxygen and sulphur, and optionally substituted with
one or more groups independently selected from alkyl,
aryl, haloalkyl, halogen, hydroxy, alkoxy, mercapto,
cyano, sulfonamido, aminosulfonyl, acyl, acyloxy,
nitro and substituted amino; "alkenyl" is a straight,
cyclic or branched monovalent hydrocarbon radical,
comprising at least one carbon-carbon double bond,
optionally substituted with one or more groups
independently selected from alkyl, acyl, cycloalkyl,
heterocycloalkyl, aryl, haloalkyl, alkoxy and
substituted amino; "alkoxy" is a straight or branched
C1-C alkoxy group; "substituted amino" is a -NRR
group, in which each R group is independently selected
from from hydrogen, acyl, alkyl, cycloalkyl, aryl,
orthe R groups can form, together with the nitrogen
atom, a 5- or 6-membered heterocyclic ring; "halogen"
or the prefix "halo" indicate fluorine, chlorine,
bromine and iodine; "acyl" means a -C(O)-R" group, in
which R" is preferably selected from hydrogen,
hydroxy, alkyl, haloalkyl, cycloalkyl, aryl optionally
substituted with one or more alkyl groups, haloalkyl,
alkoxy, halogen and substituted 



amino groups, heteroaryl optionally substituted with
one or more alkyl groups, haloalkyl, alkoxy, halo and
substituted amino groups and rings optionally
substituted with one or more alkyl, haloalkyl, alkoxy,
halo and substituted amino groups. Preferred compounds
according to the invention are those in which: Ri is
substituted or unsubstituted furan; R2 is substituted
or unsubstituted phenyl or benzyl, or
(2-thienyl)-methyl, morpholinyl-propyl, phenylethyl
and (3,4- dimethoxyphenyl)ethyl and X is sulphur.
"Substituted furan" preferably means a furan group
substituted with a phenyl group, optionally
substituted with one or more groups selected from
those indicated above, preferably carboxy,
methoxycarbonyl, cyano, sulfonamido and hydroxyethoxy.
"Substituted phenyl or benzyl" preferably means phenyl
or benzyl substituted with one or more groups selected
from methyl, trifluoromethyl, methoxy, methylenedioxy.
Most preferred are the following compounds:
2-[5-(3-benzyl-4-oxo-2-thioxo-thiazolidine-5-ylideneme
thyl)-furan-2- yl]benzoic acid methyl ester (1);
4-{5-[3-(3,4,5-trimethoxybenzyl)-4-oxo-2-thioxo-thiazo
lidine-5- ylidenemethyl]-furan-2-yl}benzoic acid (2);
4-{5-[3-(3,4,5-trimethoxybenzyl)-4-oxo-2-thioxo-thiazo
lidine-5- ylidenemethyl]-furan-2-yl} benzoic acid
methyl ester (3);
4-{5-[3-(2-trifluoromethylbenzyl)-4-oxo-2-thioxo-thiaz
olidine-5- ylidenemethyl]-furan-2-yl} benzoic acid
methyl ester (4);
4-[5-(3-benzyl-4-oxo-2-thioxo-thiazolidine-5-ylideneme
thyl)furan-2-yl-] benzonitrile (5);
4-{5-[3-(4-methylbenzyl)-4-oxo-2-thioxo-thiazolidine-5
- ylidenemethyl]furan-2-yl-}benzonitrile (6);
4-[5-(3-benzyl-4-oxo-2-thioxo-thiazolidine-5-ylideneme
thyl)-furan-2- yl]benzenesulfonamide (7);
4-{5-[3-(4-methylbenzyl)-4-oxo-2-thioxo-thiazolidine-5
- ylidenemethyl]-furan-2-yl}benzenesulfonamide (8);
4-{5-[3-(4-methylbenzyl)-4-oxo-2-thioxo-thiazolidine-5
- ylidenemethyl]-furan-2-yl}benzoic acid methyl ester
(9); 4-
{5-[3-(4-methylbenzyl)-4-oxo-2-thioxo-thiazolidine-5-
ylidenemethyl]-furan-2-yl} benzoic acid (10);
4-{5-[3-(3,4-methylenedioxybenzyl)-4-oxo-2-thioxo-thia
zolidine-5-
ylidenemethyl]-furan-2-yl}benzenesulfonamide (11);
4-{5-[3-(3,4-methylenedioxybenzyl)-4-oxo-2-thioxo-thia
zolidine-5- ylidenemethyl]-furan-2-yl}benzoic acid
methyl ester (12);
4-{5-[3-(2-thienyl)methyl-4-oxo-2-thioxo-thiazolidine-
5- ylidenemethyl]-furan-2-yl} benzoic acid methyl
ester (13);
4-{5-[3-(2-thienyl)methyl-4-oxo-2-thioxo-thiazolidine-
5- ylidenemethyl]-furan-2-yl} benzonitrile (14);
4-{5-[3-(2-thienyl)methyl-4-oxo-2-thioxo-thiazolidine-
5- ylidenemethyl]-furan-2-yl}benzenesulfonamide (15);
4-{5-[3-(morpholine-4yl-propyl)-4-oxo-2-thioxo-thiazol
idine-5- ylidenemethyl]-furan-2-yl} benzoic acid
methyl ester (16);
4-{5-[3-(3,4-dimethoxyphenyl)-4-oxo-2-thioxo-thiazolid
ine-5- ylidenemethyl]-furan-2-yl}benzoic acid (17);
4-{5-[3-[2-(3,4-dimethoxyphenyl)ethyl]-4-oxo-2-thioxo-
thiazolidine-5- ylidenemethyl]-furan-2-yl}benzonitrile
(18);
4-{5-[3-(2-phenyl)ethyl-4-oxo-2-thioxo-thiazolidine-5-
ylidenemethyl]- furan-2-yl}benzonitrile (19);
4-{5-[3-[2-(phenyl)ethyl]-4-oxo-2-thioxo-thiazolidine-
5- ylidenemethyl]-furan-2-yl}benzoic acid methyl ester
(20);
4-{5-[3-[2-(3,4-dimethoxyphenyl)ethyl]-4-oxo-2-thioxo-
thiazolidine-5- ylidenemethyl]-furan-2-yl}benzoic acid
methyl ester (21);
2-{5-[4-[3-(2-phenyl)ethyl-4-oxo-2-thioxo-thiazolidine
-5- ylidenemethyl]-furan-2-yl]phenoxy}ethanol (22);
3-benzyl-5-[[5-(2-methoxyphenyl)furan-2-ylidenemethyl]
-4-oxo-2- thioxo-thiazolidine (23);
2-[5-(3-benzyl-4-oxo-2-thioxo-thiazolidine-5-ylideneme
thyl)-furan-2- yl]benzoic acid (24). Among these
compounds, the most preferred is 2-{5-[3-(4-
methylbenzyl)-4-oxo-2-thioxo-thiazolidine-5-ylidenemet
hyl]-furan-2- yl}benzoic acid methyl ester. The
above-mentioned compounds, except for compounds 1 and
16, are a further object of the invention. The
compounds of the invention can be synthesised
according to known methods, for example those
described in US 2004/0002526 Al, which comprise the
condensation between a 2-thioxo-thiazolidine-4-one,
suitably substituted at the 3- position and a suitably
substituted furanaldehyde, or according to the methods
described in Tetrahedron Lett., 44, 4257 (2003),
Bioorg. Med. Chem. Lett., 12, 2681 (2002), J. Med.
Chem., 41, 2390 (1998). The following schemes
illustrate in particular the synthesis of
4-{5-[3-(4-methylbenzyl)-4-oxo-2-thioxo-thiazolidine-5
-ylidenemethyl]-furan-2- yl}benzoic acid methyl ester.
Scheme 1 (H) Scheme 2 (III) Wherein M is Li, Zn or
Bu3Sn and DBA is dibenzylidenacetone Alternatively,
compound (III) can be synthesized according to the 



following schemes: Scheme 3 (III)Scheme 4 (III) Scheme
5 (H) (HI) All the reagents reported in Schemes 1-5
can be prepared with known methods and are
commercially available. The compounds of the invention
inhibit the interaction between HIF- l a and p300 with
IC50 ranging from 0.5 to 25 mM and the production of
VEGF in tumour cells under hypoxia conditions with
IC50 ranging from 0.10 to 100 mM. The compounds can
therefore be used for the preparation of
pharmaceutical compositions for the treatment of
pathologies in which inhibition of the interaction
between HIF- la and p300 is beneficial. The
compositions can be solid, semi-solid or liquid,
preferably in the form of solutions, suspensions,
powders, granules, tablets, capsules, syrups,
suppositories, aerosol or controlled-release systems.
The compositions can be administered through different
routes, in particular through the oral, transdermal,
subcutaneous, intravenous, intramuscular, rectal and
intranasal route. The amount of active ingredient per
dosage unit depends on the form and on the
administration route, the compound, the disease to
treat, but in general ranges from 0.1 to 1000 mg,
preferably from 1 to 600 mg. The principles and
methods for the preparation of pharmaceutical
compositions are known to thoseskilled in the art and
are described, for example, in Remington's
Pharmaceutical Science, Mack Publishing Company,
Easton (PA). The compounds of the invention, suitably
formulated, can be used for the treatment of a number
of pathologies in which angiogenesis is involved as
pathogenesis factor, for example different forms of
solid tumors, diabetic retinopathy, rheumatoid
arthritis, psoriasis, emangioma, sclerodermia,
neovascular glaucoma. Solid tumors particularly
sensitive to the compounds of formula (I) comprise
lung carcinoma, mammary carcinoma, prostate carcinoma,
neuroblastoma, glioblastoma multiforme, melanoma,
central nervous system cancer, squamous cell
oropharyngeal cancer, cervical cancer, ovary,
esophageal, kidney, colon, head-and-neck cancer and
oligodendroglioma. Therefore, the invention relates
also to a method for inhibiting VEGF production in a
cell, which method comprises contacting said cell with
an effective amount of a compound of formula (I). The
invention will be illustrated in greater detail in the
following experimental section. EXPERIMENTAL SECTION
Synthesis of the compounds General procedure A Example
- 4-(5-Formyl-furan-2-yl)-benzoic acid methyl ester A
solution of 5-bromofuraldehyde (2.43 g, 13.9 mmoles),
4-(methoxycarbonyl)phenylboronic acid (2.50 g, 13.9
mmoles), tris(dibenzylideneacetone)palladium (0) (192
mg, 0.2 mmoles) and potassium fluoride (2.42 g, 41.7
mmoles) in 1,4-dioxane (100 ml) was added with a
solution of tri-tr -butylphosphine in hexane (10% by
weight, 101 mg, 0.5 mmoles). After heating at 65-70C
for 4 hours, the mixture was cooled to room
temperature and treated with methylene chloride (150
ml). After stirring for 10 minutes, the mixture was
filtered through Celite and the filtrate
wasconcentrated under reduced pressure. The residue
was purified by flash silica gel chromatography
eluting with an ethyl acetate-hexane mixture ( 1:1) to
give 4-(5-formyl-furan-2-yl)-benzoic acid methyl ester
(2.6 g, 81% yield). 1H NMR (300 MHz, CDCl3) : d 9.70
(s, IH), 8. 10 (d, 2H), 7.90 (d, 2H), 7.35 (d, IH),
6.95 (d, IH), 3.98 (s, 3H). General procedure B
Example -
3-(3-Morpholino-4-yl-propyl)-2-thioxo-thiazolidine-4-o
ne A suspension of bis(carboxymethyl)trithiocarbonate
(498 mg, 2.2 mmoles), potassium carbonate (138 mg, 1.0
mmoles) and 4-(3- aminopropyl)morpholine (288 mg, 2.0
mmoles) in water (20 ml) was refluxed for 12 hours.
After addition of water (10 ml), the mixture was
cooled to room temperature and extracted with 10%
methanol-methylene chloride (3x50 ml). The combined
extracts were dried over anhydrous magnesium sulphate
and concentrated under reduced pressure. The residue
was purified by flash silica gel chromatography
eluting with 10% methanol-methylene chloride to give
3-(3-morpholino-4-yl-propyl)-2-thioxo-thiazolidine-4-o
ne (252 mg, 48% yield). 1H NMR (300 MHz, CDCl3) : d
4.10 (dd, 2H), 3.95 (s, 2H), 3.55-3.70 (m, 4H),
2.30-2.50 (m, 6H), 1.70-1.90 (m, 2H). General
procedure C Example -
4{5-[3-(3-Morpholino-4-yl-propyl)-4-oxo-2-thioxothiazo
lidine- 5-ylidenemethyl]-furan-2-yl}-benzoic acid
methyl ester A solution of
4-(5-formyl-furan-2-yl)-benzoic acid methyl ester (59
mg, 0.27 mmoles) and
3-(3-morpholino-4-yl-propyl)-2-thioxo-thiazolidine-4-o
ne (72 mg, 0.27 mmoles) in ethanol (10 ml) was added
with piperidine ( 1 drop). After heating under reflux
for 6 hours, the mixture was concentrated under
reduced pressure. The residue was purified by flash
silica gel chromatography eluting with 10%
methanol-methylene chloride to give the title compound
(32 mg, 25%yield).1H NMR (300 MHz, DMSO-d6) : d 8.15
(d, 2H), 7.75 (d, 2H), 7.50 (s, IH), 6.95-7.05 (m,
2H), 4.20 (t, 2H), 3.95 (s, 3H), 3.90 (t, 2H),
3.58-3.75 (m, 2H), 2.30-2.60 (m, 6H), 1.80-2.00 (m,
2H). 4-(5-Formyl-furan-2-yl)benzenesulfonyl amide A
mixture 4-(tributylstannyl)benzenesulfonyl amide (2.77
g, 



6.2 1 mmoles) and bis(triphenylphosphine) palladium
(II) chloride (436 mg, 0.62 mmoles) in ethanol (65 ml)
was refluxed for 18 hours under argon atmosphere.
After cooling to room temperature, ethyl ether (200
ml) was added and the mixture was vacuum filtered
through Celite. The filtrate was concentrated under
reduced pressure and the residue was purified by flash
silica gel chromatography eluting with 20% ethyl
acetate-hexane to give the title compound (450 mg, 29%
yield). 1H NMR (300 MHz, DMSO-d6) : d 9.70 (s, IH),
7.90-8.10 (m, 4H), 7.40 (d, IH), 7.00 (d, IH), 4.90
(br s, 2H). 3-Benzyl-2-thioxo-thiazolidine-4-one
Following general procedure B,
bis(carboxymethyl)-trithiocarbonate (2.50 g, 11.0
mmoles), was reacted with benzylamine ( 1.07 g, 10.0
mmoles). The title compound was obtained after flash
silica gel chromatography eluting with 70% methylene
chloride-hexane, (960 mg, 43% yield).
4-[5-(3-Benzyl-4-oxo-2-thioxo-thiazolidine-5-ylideneme
thyl)-furan- 2-yl]-benzene sulfonamide A solution of
4-(5-formyl-furan-2-yl)benzenesulfonyl amide (50 mg,
0.2 mmoles) and 3-benzyl-2-thioxo-thiazolidine-4-one
(44.6 mg. 0.2 mmoles) in ethanol (5 ml) was added with
piperidine ( 1 drop) and the mixture was refluxed for
30 minutes. After cooling to 0-5 0C, the solid was
filtered, washed with cold ethanol (2x5 ml) and dried
under vacuum to give the title compound (73 mg, 80%
yield). 1H NMR (300 MHz, DMSO-d6) : d 7.95-8.25 (m,
4H), 7.75 (s, IH),7.20-7.55 (m, 10H), 5.25 (s, 2H).
4-(5-Formyl-furan-2-yl)-benzonitrile Following general
procedure A, 5-bromo furaldehyde (3.50 g, 0.2 moles)
was reacted with 4-cyanoboronic acid (2.94 g, 0.2
moles). After usual work-up of the mixture and
chromatographic purification on silica gel column
eluting with 50% ethyl acetate-hexane the title
compound was obtained (2.60 g, 66% yield). 1H NMR (300
MHz, CDCl3) : d 9.70 (s, IH), 8.00 (d, 2H), 7.80 (d,
2H), 7.40 (d, IH), 7.00 (d, IH).
2-Thioxo-3-(3,4-dimethoxy-phenylethyl)-thiazoIidine-4-
one Following general procedure B, bis(carboxymethyl)
thiocarbonate (905 mg, 4.0 mmoles), was reacted with
3,4-dimethoxy-benzylamine (363 mg, 2.0 mmoles) and,
after flash silica gel chromatography eluting with 70%
methylene chloride-hexane, the title compound was
obtained (420 mg, 71% yield). 1H NMR (300 MHz, CDCl3)
: d 6.70-6.90 (m, 3H), 4.20 (t, 2H), 4.00 (s, 2H),
3.90 (s, 3H), 3.85 (s, 3H), 2.95 (t, 2H).
4-(5-{3-[2-(3,4-Dimethoxy-phenyl)-ethyl]-oxo-2-thioxo-
thiazolidine-
5-ylidenemethyl}-furan-2-yI)-benzonitrile Following
general procedure C,
4-(5-formyl-furan-2-yl)-benzonitrile (39.4 mg, 0.2
mmoles) was reacted with
2-thioxo-3-(3,4-dimethoxy-benzyl)- thiazolidine-4-one
(59.4 mg, 0.2 mmoles) to give the title compound (58
mg, 61% yield). 1H NMR (300 MHz, DMSO-d6) : d
7.95-8.25 (m, 4H), 7.75 (s, IH), 7.60 (d, IH), 7.40
(d, IH), 6.7-6.90 (m, 3H), 4.25 (t, 2H), 3.75 (s, 3H),
3.70 (s, 3H), 2.95 (s, 2H).
3-(2-Phenylethyl)-2-thioxo-thiazolidine-4-one
Following general procedure B,
bis(carboxymethyl)trithiocarbonate(905 mg, 4.0
mmoles), was reacted with 2-phenylethylamine (242.4
mg, 2.0 mmoles). The title compound was obtained after
flash silica gel chromatography eluting with 70%
methylene chloride-hexane, (246 mg, 52% yield). 1HMR
(300 MHz, CDCl3) : d 7.15-7.40 (m, 5H), 4.20 (t, 2H),
3.95 (s, 2H), 3.00 (t, 2H).
4-[5-(4-Oxo-3-(2-phenylethyl)-2-thioxo-thiazolidine-5-
ylidenemethyl)-furan-2-yl]-benzonitrile Following
general procedure C,
4-(5-formyl-furan-2-yl)-benzonitrile (39.4 mg, 0.2
mmoles) was reacted with
3-(2-phenylethyl)-2-thioxothiazolidine- 4-one (47.4
mg, 0.2 mmoles) to give the title compound (64 mg, 76%
yield). 1H NMR (300 MHz, DMSO-d6) : d 7.95-8.25 (m,
4H), 7.75 (s, IH), 7.55 (d, IH), 7.40 (d, IH),
7.10-7.35 (m, 5H), 4.24 (t, 2H), 3.00 (t, 2H).
3-Thiophenemethyl-2-thioxo-thiazolidine-4-one
Following general procedure B,
bis(carboxymethyl)trithiocarbonate (905 mg, 4.0
mmoles), was reacted with 2-(aminomethyl)thiophene
(226.4 mg, 2.0 mmoles) to give the title compound (320
mg, 70% yield). 1HNMR (CDCl3) : d 7.15-7.35 (m, 2H),
6.85-7.05 (m, IH), 5.35 (s, 2H), 4.00 (s, 2H).
4-[5-(4-Oxo-3-thiophene-2-yl-methyl-2-thioxo-thiazolid
ine-5- ylidenemethyl)-furan-2-yl]-benzoic acid methyl
ester Following general procedure C,
4-(5-formyl-furan-2-yl)-benzoic acid methyl ester
(46.0 mg, 0.2 mmoles) was reacted with
3-thiophenemethyl-2- thioxo-thiazolidine-4-one (45.8
mg, 0.2 mmoles) to give the title compound (38.7 mg,
44% yield). 1H NMR (300 MHz, CDCl3) : d 8. 15 (d, 2H),
7.85 (d, 2H), 7.50 (s, IH), 7.20-7.30 (m, 2H),
6.90-7.05 (m, 3H), 5.50 (s, 2H), 3.98 (s,
3H).4-[5-(4-Oxo-3-(2-phenylethyl)-2-thioxo-thiazoIidin
e-5- ylidenemethyl)-furan-2-yl]-benzoic acid methyl
ester Following general procedure C,
4-(5-formyl-furan-2-yl)-benzoic acid methyl ester
(46.0 mg, 0.2 mmoles) was reacted with
3-(2-phenylethyl)-2- thioxo-thiazolidine-4-one (47.4
mg, 0.2 mmoles) to give the title compound (39.2 mg,
44% yield). 



1H NMR (300 MHz, CDCl3) : d 8.00 (d, 2H), 7.65 (d,
2H), 6.70-7.1 5 (m, 8H), 4. 15 (t, 2H), 3.88 (s, 3H),
2.85 (t, 2H).
4-(5-{3-[2-(3,4-Dimethoxyphenyl)-ethyl]-4-oxo-2-thioxo
thiazolidine- 5-yIidenemethyl}-furan-2-yl)-benzoic
acid methyl ester Following general procedure C,
4-(5-formyl-furan-2-yl)-benzoic acid methyl ester
(46.0 mg, 0.2 mmoles) was reacted with
2-thioxo-3-[2-(3,4-
dimethoxy-phenylethyl)]-thiazolidine-4-one (59.4 mg,
0.2 mmoles (59.4 mg, 0.20 mmoles) to give the title
compound (46.7 mg, 46% yield) 1H NMR (300 MHz, CDCl3)
: d 8.20 (d, 2H), 7.85 (d, 2H), 7.50 (s, IH),
6.85-7.05 (m, 5H), 4.45 (t, 2H), 4.00 (s, 3H), 3.88
(s, 3H), 3.85(s, 3H), 2.95 (t, 2H).
3-(4-Methyl-benzyl)-2-thioxo-thiazoIidine-4-one
Following general procedure B, bis(carboxymethyl)
trithiocarbonate (905 mg, 4.0 mmoles), was reacted
with 4-methyl-benzyl amine (242 mg, 2.0 mmoles) to
give the title compound (250 mg, 53% yield). 1HNMR
(CDCl3) : d 7.40 (d, 2H), 7.15 (d, 2H), 5.20 (s, 2H),
4.00 (s, 2H), 2.35 (s, 3H).
4-{5-[3-(4-Methyl-benzyl)-4-oxo-2-thioxo-thiazolidine-
5- yIidenemethyl]-furan-2-yl}-benzoic acid methyl
ester Following general procedure C,
4-(5-formyl-furan-2-yl)-benzoic acid methyl ester
(46.0 mg, 0.2 mmoles) was reacted with
3-(4-methyl-benzyl)-2- thioxo-thiazolidine-4-one (47.4
mg, 0.2 mmoles) to give the title compound(46.7 mg,
46% yield). NMR (300 MHz, CDCl3) : d 8.20 (d, 2H),
7.85 (d, 2H), 7.50 (s, IH), 7.40 (d, IH), 7.1 5 (d,
IH), 6.90-7.05 (m, 4H) 5.30 (s, 2H), 3.95 (s, 2H),
2.30 (s, 3H). Primary biochemical assay for the
inhibition of Biot-HIF-l a786 826/GST p300 323/423 The
compounds were evaluated for their ability to inhibit
the interaction between Hif-l a and p300 using a
fluorescence assay (DELFIA(tm)). The procedure
described by Freedman SJ at al., Nature Structural
Biology 2003, 10 (7), 504-5 12 was suitably modified.
The human biotinylated Hif-l a fragment corresponding
to C-terminal 786-826 amino acids (Biotinylated Hif-l
a786 826) was obtained from AnaSpec Inc (San Jose,
California, USA) and used without further
purifications. A construct expressing the GST-p300 323
423 fragment was transformed in the BL21 strain (DE3)
of E. coli. Said construct was obtained by cloning in
the expression vector pGEX- 4T- 1 (Amersham No.
27-45-80-01) the DNA sequence which encodes for the
p300 region ranging from amino acids 323 to 423; the
DNA sequence was obtained by PCR (Polymerase Chain
Reaction). Protein expression was induced with 1 mM
isopropyl-1-thio- b-Dgalactopyranoside (IPTG). The
bacteria were lysed by sonication in the presence of a
suitable buffer (50 mM Tris.HCl pH 8.00, 100 mM NaCl,
0. 1 mM ZnSO4, 1 mM DTT, 0.1 mg/ml lysozyme and a
tablet of Complete EDTA-free Protease Inhibitor
Cocktail Tablets (Roche, catalogue number 1 873 580))
and the GST fusion protein present in the soluble
fraction was purified on a Glutathione-Sepharose 4B
resin (Amersham Biosciences; no. 27-4574-01). The
protein final concentration was determined according
to Bradford with the Biorad assay (Bradford M., Anal.
Biochem.,72, 248, (1976)) and sample purity was
evaluated by SDS-PAGE. The samples werestored at -8O0C
in 50% glycerol. The assay was carried out using NUNC
Maxisorp 96-well plates as follows. C96 NUNC Maxisorp
plates (from Nunc, product No. 446612) were incubated
overnight with streptavidin (Sigma; product No. S
4762) at a final concentration of 1 mg/ml in PBS
buffer (Phosphate Buffered Saline 10 mM sodium
phosphate, 150 mM sodium chloride pH 7.4). Each well
was subsequently washed with 3x300 ml of TBST buffer
(50 mM Tris-HCl pH 8.0, 150 mM NaCl, 0.05% (v/v) Tween
20). Each well was then added with 100 ml of a 10 nM
solution of biotinylated Hif-l a786 826 in TBSB (50 mM
Tris-HCl pH 8.0, 150 mM NaCl, 5% (w/v) BSA (Sigma,
product No. A 2153)) and incubated for Ih at 25C. In
the last row of each plate, TBSB buffer only was
added. Each well was subsequently washed with 3 x 300
ml of TBST buffer. The thus prepared plate represented
the assay plate. Separately, a plate (daughter plate)
containing in each well 10 ml of each test compound
dissolved in DMSO to a concentration of 10 mM was
prepared. This plate was added with 100 ml of a 111 pM
solution of GST-p300323 423 diluted in the incubation
buffer (TBSB added with 0.1% (v/v) Tween 20, 0.5 mM
DTT, 10 mM ZnCl2) and the whole was mixed. 100 ml of
the mixture contained in the daughter plate was
immediately transferred to the assay plate. Each
daughter plate was prepared with 80 different
compounds at a 10 mM concentration, safe for the last
two well rows, wherein each well was added with 10 ml
of DMSO. These two rows represented the positive (row
11, + Hif-1) and negative (row 12, - Hif-1) controls.
After incubation for 1 h at 250C, each well was washed
with 3 x 300 ml of TBST buffer (50 mM Tris-HCl pH 8.0,
150 mM NaCl, 0.05% (v/v) Tween 20). Each well was then
added with 60.8 ng of an europium-labelled
anti-GSTantibody (DELFIA Eu-Nl labeled; Perkin Elmer;
product no. A D 025 1) dissolved in 100 ml of TBST
buffer containing 10 mM ZnCl . After incubation for 1
h at room temperature, each well was washed with 3 x
300 ml of TBST buffer, then 100 ml of signal
amplification solution (Enhancement Solution, Perkin
Elmer product No. 1244-105) was added. The plates were
then read using a FUSION alpha-FP-HT reader (Perkin
Elmer) in fluorescence mode for time resolution. 



The activity of the compounds was calculated as
follows. The fluorescence mean value of negative
controls in row 12 of the plate test was subtracted
from the fluorescence value of all the other wells.
The resulting fluorescence value for each well was
then divided by the fluorescence mean value of the
positive controls in row 11 (which represent the
maximum signal value, 100%) and expressed as
percentage value. The inhibition value was expressed
as the difference to 100 of the signal percentage
calculated for each well. Using daughter plates in
which the compounds were present at 10 different
concentrations ranging from 90 mM to 0.178 mM in each
row, a dose-response curve could be calculated from
which the IC50 value (concentration of the compound
necessary to inhibit the signal by 50%) was obtained.
Rows 11 and 12 containing the vehicle only were the
controls. The IC50 values obtained for some compounds
of the present invention are reported in Table 1. The
data are the mean of two independent experiments.Table
1 Inhibition of VEGF production The compounds having
inhibitory activity in the Hif-l a/p300 assay
described above were evaluated using a cellular test
on genetically modified human hepatocarcinoma Hep3B
cells (Hep3B-VEGFLuciferase) in order to stably
express a vector in which the Open Reading Frame of
firefly Luciferaseis under the control of the rat VEGF
gene promoter. Hif-1 induction by deferoxamine (which
causes hypoxia) induces luciferase transcription
through activation of the VEGF promoter, which in turn
increases luciferase activity, which can be measured
with a commercially available kit. The compounds
interfering with the Hif-1 a/p300 complex inhibit
Hif-dependent luciferase activation, resulting in a
reduction of luciferase activity. Therefore, this
assay allows to evaluate the activity of the compounds
towards the VEGF promoter, which is essential to VEGF
production and subsequent tumor angiogenesis. The
Hep-3B-VEGF Luciferase cell line was obtained
according to the following procedure. Human
hepatocarcinoma cells Hep-3B (ATCC reference No.
HB-8064) were seeded onto 6-well plates at a
concentration of 2.5 x 105 cells/well in 2 ml DMEM/10%
FCS and the following day were transfected using
Fugene 6 (Roche Biochemicals(r)). In each well, the
transfection mixtures contained 6 ml of the
transfection reagent Fugene 6, 1 mg of the
pxp2-VEGF-luciferase reporter plasmid (VEGF rat
promoter, NCBI GenBank No. of accession U22373, Levy
et al., J. Biol. Chem. 270 (22), 13333-13340, 1995),
and 10 ng of pcDNA3.1(+)plasmid (INVITROGEN) which
makes the cells resistant to neomycin. Transfection
was carried out according to the manufacturer's
instructions. A suitable cell population
(phenotypically resistant to neomycin) was selected by
means of a cloning approach based on the "dilution
limit" procedure (Sambrook J., Fritsch E.F. and
Maniatis T. (1989) Molecular Cloning, A Laboratory
Manual; Cold Spring Harbor Laboratories). The
subsequent assays for Luciferase expression/activity
(Luciferase assay) and for the quantification of
secreted VEGF in the supernatant (ELISA secreted VEGF
test) were carried out with the stably transfected
selected cells. The following experimental protocol
was used:Day 1. Hep-3B -VEGF Luciferase cells were
seeded onto "blank" 96-wells plates (Greiner) at a
density of 1 x 104 cells/well/125 ml of medium, then
left to adhere overnight in thermostat (37C/5% CO2) .
Day 2. 75 ml of "3.2x working solutions" of compound
(previously prepared in culture medium so that the
DMSO concentration is 1.6% v/v) were added to the
cells (partial volume/well = 200 ml, partial
concentration of compound = 1.2 x, partial
concentration of DMSO = 0.6%). After 1 hour incubation
in thermostat, hypoxia was induced chemically by
addition of 40 ml/well of a 6x (600 mM) stock solution
of deferoxamine (final volume/well = 240 ml, final
concentration of compound = Ix, final concentration of
DMSO = 0.5%, final concentration of deferoxamine = Ix
~ 100 mM). The plates were then thermostated for
further 18-20 hours. Day 3. The Luciferase assay and
the secreted VEGF ELISA test were carried out as
follows. Secreted VEGF ELISA test Quantification of
secreted VEGF was performed using the "DuoSet Elisa
Development System human VEGF" kit (R&D Systems). 100
ml/well of the supernatant from the "blank" 96-well
plates with the cells of the Hep3B/VEGF Luciferase
clone were transferred into transparent 96-well plates
(Maxisorp) and assayed according to the indications of
the kit manufacturer. Luciferase assay Quantification
of the expression of the Luciferase reporter gene was
performed by means of the Bright GIo Reagent
(Promega). After removing the supernatant and washing
once with PBS, 40 ml/well of Bright GIo Reagent were
added to blank 96-well plates with
Hep3B/VEGF-Luciferase cells. The expression levels of
the reporter gene were determined by reading the
plates with a luminometer. IC50 values (concentration
of the compound that causes 50% inhibitionof the
luciferase signal or 50% reduction of secreted VEGF)
for some compounds of the invention are reported in
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of general formula (I) (I) in which Ri is aryl or
heteroaryl; R2 is alkyl, alkenyl, cycloalkyl,
heterocycloalkyl, aryl or heteroaryl; X is oxygen or
sulphur 



and in which "alkyl" is a straight or branched
hydrocarbon containing 1 to 10 carbon atoms,
preferably 1 to 8 carbon atoms, optionally substituted
with one or more groups independently selected from
cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
haloalkyl, halogen, hydroxy, alkoxy, mercapto, cyano,
sulfonamido, aminosulfonyl, acyl, acyloxy and
substituted amino; "aryl" is an unsaturated cyclic
aromatic hydrocarbon from 6 to 14 carbon atoms,
optionally substituted with one or more substituents
independently selected from alkyl, aryl, haloalkyl,
halogen, hydroxy, alkoxy, mercapto, cyano,
sulfonamido, aminosulfonyl, acyl, acyloxy, nitro, and
substituted amino; "heteroaryl" is a monocyclic or
fused 5- to 10-membered aromatic ring containing one
or more atoms preferably selected from nitrogen,
oxygen and sulphur, optionally substituted with one or
more groups independently selected from alkyl, aryl,
haloalkyl, halogen, hydroxy,alkoxy, mercapto, cyano,
sulfonamido, aminosulfonyl, acyl, acyloxy, nitro and
substituted amino; "cycloalkyl" is a cyclic alkyl
group containing 3 to 8 carbon atoms, optionally
substituted with one or more substituents selected
from alkyl, aryl, haloalkyl, halogen, hydroxy, alkoxy,
mercapto, cyano, sulfonamido, aminosulfonyl, acyl,
acyloxy, nitro and substituted amino;
"heterocycloalkyl" is a saturated or partially
unsaturated monocyclic or condensed ring, containing
one or more atoms preferably selected from nitrogen,
oxygen and sulphur, and optionally substituted with
one or more groups independently selected from alkyl,
aryl, haloalkyl, halogen, hydroxy, alkoxy, mercapto,
cyano, sulfonamido, aminosulfonyl, acyl, acyloxy,
nitro and substituted amino; "alkenyl" is a straight,
cyclic or branched monovalent hydrocarbon radical,
comprising at least one carbon-carbon double bond,
optionally substituted with one or more groups
independently selected from alkyl, acyl, cycloalkyl,
heterocycloalkyl, aryl, haloalkyl, alkoxy and
substituted amino; "alkoxy" is a straight or branched
Ci-C4 alkoxy group; " substituted amino " is a -NRR
group, in which each R group is independently selected
from hydrogen, acyl, alkyl, cycloalkyl, aryl, or the R
groups can form, together with the nitrogen atom, a 5-
or 6- membered heterocyclic ring; "halogen" or the
"halo" prefix means fluorine, chlorine, bromine and
iodine; "acyl" is a -C(O)-R" group, in which R" is
preferably selected from hydrogen, hydroxy, alkyl,
haloalkyl, cycloalkyl, aryl optionally substituted
with one or more alkyl groups, haloalkyl, alkoxy,
halogen and substituted amino groups, heteroaryl
optionally substituted with oneor more alkyl groups,
haloalkyl, alkoxy, halo and substituted amino groups
and rings optionally substituted with one or more
alkyl, haloalkyl, alkoxy, halo and substituted amino
groups for the preparation of pharmaceutical
compositions for the treatment of pathologies in which
inhibition of the interaction between HIF- la and p300
is beneficial. 2. Use as claimed in claim 1 wherein in
the compound of formula (I) R1 is furan, optionally
substituted with a phenyl or substituted phenyl group
with one or more groups selected from carboxy,
methoxycarbonyl, cyano, sulfonamido and hydroxyethoxy;
R2 is phenyl or benzyl, optionally substituted with
one or more groups selected from methyl,
trifluoromethyl, methoxy, methylenedioxy, or
(2-thienyl)-methyl, morpholinyl-propyl, phenylethyl
and (3,4-dimethoxyphenyl)ethyl and X is sulphur. 3.
Use as claimed in claim 2 in which the compound of
formula (I) is selected from
2-[5-(3-benzyl-4-oxo-2-thioxo-thiazolidine-5-ylideneme
thyl)-furan-2- yl]benzoic acid methyl ester (1);
4-{5-[3-(3,4,5-trimethoxybenzyl)-4-oxo-2-thioxo-thiazo
lidine-5- ylidenemethyl]-furan-2-yl}benzoic acid (2);
4-{5-[3-(3,4,5-trimethoxybenzyl)-4-oxo-2-thioxo-thiazo
lidine-5- ylidenemethyl]-furan-2-yl}benzoic acid
methyl ester (3);
4-{5-[3-(2-trifluoromethylbenzyl)-4-oxo-2-thioxo-thiaz
olidine-5- ylidenemethyl]-furan-2-yl}benzoic acid
methyl ester (4);
4-[5-(3-benzyl-4-oxo-2-thioxo-thiazolidine-5-ylideneme
thyl)furan-2-yl-] benzonitrile (5);
4-{5-[3-(4-methylbenzyl)-4-oxo-2-thioxo-thiazolidine-5
-ylidenemethyl]furan-2-yl-}benzonitrile (6);
4-[5-(3-benzyl-4-oxo-2-thioxo-thiazolidine-5-ylideneme
thyl)-furan-2- yl]benzenesulfonamide (7);
4-{5-[3-(4-methylbenzyl)-4-oxo-2-thioxo-thiazolidine-5
- ylidenemethyl]-furan-2-yl}benzenesulfonamide (8);
4-{5-[3-(4-methylbenzyl)-4-oxo-2-thioxo-thiazolidine-5
- ylidenemethyl]-furan-2-yl} benzoic acid methyl ester
(9);
4-{5-[3-(4-methylbenzyl)-4-oxo-2-thioxo-thiazolidine-5
- ylidenemethyl]-furan-2-yl} benzoic acid (10);
4-{5-[3-(3,4-methylenedioxybenzyl)-4-oxo-2-thioxo-thia
zolidine-5- ylidenemethyl]-furan-2-y
1}benzenesulfonamide (11);
4-{5-[3-(3,4-methylenedioxybenzyl)-4-oxo-2-thioxo-thia
zolidine-5- ylidenemethyl]-furan-2-yl}benzoic acid
methyl ester (12); 



4-{5-[3-(2-thienyl)methyl-4-oxo-2-thioxo-thiazolidine-
5- ylidenemethyl]-furan-2-yl}benzoic acid methyl ester
(13);
4-{5-[3-(2-thienyl)methyl-4-oxo-2-thioxo-thiazolidine-
5- ylidenemethyl]-furan-2-yl }benzonitrile (14);
4-{5-[3-(2-thienyl)methyl-4-oxo-2-thioxo-thiazolidine-
5- ylidenemethyl]-furan-2-yl} benzenesulfonamide (15);
4-{5-[3-(morpholine-4yl-propyl)-4-oxo-2-thioxo-thiazol
idine-5- ylidenemethyl]-furan-2-yl}benzoic acid methyl
ester (16);
4-{5-[3-(3,4-dimethoxyphenyl)-4-oxo-2-thioxo-thiazolid
ine-5- ylidenemethyl]-furan-2-yl}benzoic acid (17);
4-{5-[3-[2-(3,4-dimethoxyphenyl)ethyl]-4-oxo-2-thioxo-
thiazolidine-5- ylidenemethyl]-furan-2-yl}benzonitrile
(18);
4-{5-[3-(2-phenyl)ethyl-4-oxo-2-thioxo-thiazolidine-5-
ylidenemethyl]- furan-2-yl} benzonitrile (19);
4-{5-[3-[2-(phenyl)ethyl]-4-oxo-2-thioxo-thiazolidine-
5-ylidenemethyl]-furan-2-yl} benzoic acid (20);
4-{5-[3-[2-(3,4-dimethoxyphenyl)ethyl]-4-oxo-2-thioxo-
thiazolidine-5- ylidenemethyl]-furan-2-yl}benzoic acid
methyl ester (21);
2-{5-[4-[3-(2-phenyl)ethyl-4-oxo-2-thioxo-thiazolidine
-5- ylidenemethyl]-furan-2-yl]phenoxy}ethanol (22);
3-benzyl-5-[[5-(2-methoxyphenyl)furan-2-ylidenemethyl]
-4-oxo-2- thioxo-thiazolidine (23);
2-[5-(3-benzyl-4-oxo-2-thioxo-thiazolidine-5-ylideneme
thyl)-furan-2- yljbenzoic acid (24). 4. Use according
to any one of claims 1 to 3 for the preparation of
antiangiogenic medicaments. 5. Use according to any
one of claims 1 to 4 for the preparation of
medicaments for the therapy of solid tumors. 6. Use as
claimed in claim 5 in which the tumors are selected
from lung carcinoma, mammary carcinoma, prostate
carcinoma, neuroblastoma, glioblastoma multiforme,
melanoma, central nervous system cancer, squamous cell
oropharyngeal cancer, cervical cancer, ovary,
esophageal, kidney, colon, head-and-neck cancer and
oligodendroglioma. 7. A method for inhibiting VEGF
production in a cell which comprises contacting said
cell with an effective amount of compound of formula
(I). 8. A compound selected from:
4-{5-[3-(3,4,5-trimethoxybenzyl)-4-oxo-2-thioxo-thiazo
lidine-5- ylidenemethyl]-furan-2-yl} benzoic acid (2);
4-{5-[3-(3,4,5-trimethoxybenzyl)-4-oxo-2-thioxo-thiazo
lidine-5- ylidenemethyl]-furan-2-yl}benzoic acid
methyl ester (3);
4-{5-[3-(2-trifluoromethylbenzyl)-4-oxo-2-thioxo-thiaz
olidine-5- ylidenemethyl]-furan-2-yl}benzoic acid
methyl ester (4);
4-[5-(3-benzyl-4-oxo-2-thioxo-thiazolidine-5-ylideneme
thyl)furan-2-yl-]benzonitrile (5);
4-{5-[3-(4-methylbenzyl)-4-oxo-2-thioxo-thiazolidine-5
- ylidenemethyl]furan-2-yl-} benzonitrile (6);
4-[5-(3-benzyl-4-oxo-2-thioxo-thiazolidine-5-ylideneme
thyl)-furan-2- yljbenzenesulfonamide (7);
4-{5-[3-(4-methylbenzyl)-4-oxo-2-thioxo-thiazolidine-5
- ylidenemethyl]-furan-2-yl}benzenesulfonamide (8);
4-{5-[3-(4-methylbenzyl)-4-oxo-2-thioxo-thiazolidine-5
- ylidenemethyl]-furan-2-yl}benzoic acid methyl ester
(9); 4-{
5-[3-(4-methylbenzyl)-4-oxo-2-thioxo-thiazolidine-5-
ylidenemethyl]-furan-2-yl}benzoic acid (10);
4-{5-[3-(3,4-methylenedioxybenzyl)-4-oxo-2-thioxo-thia
zolidine-5-
ylidenemethyl]-furan-2-yl}benzenesulfonamide (11);
4-{5-[3-(3,4-methylenedioxybenzyl)-4-oxo-2-thioxo-thia
zolidine-5- ylidenemethyl]-furan-2-yl}benzoic acid
methyl ester (12);
4-{5-[3-(2-thienyl)methyl-4-oxo-2-thioxo-thiazolidine-
5- ylidenemethyl]-furan-2-yl}benzoic acid methyl ester
(13);
4-{5-[3-(2-thienyl)methyl-4-oxo-2-thioxo-thiazolidine-
5- ylidenemethyl]-furan-2-yl}benzonitrile (14);
4-{5-[3-(2-thienyl)methyl-4-oxo-2-thioxo-thiazolidine-
5- ylidenemethyl]-furan-2-yl}benzenesulfonamide (15);
4-{5-[3-(3,4-dimethoxyphenyl)-4-oxo-2-thioxo-thiazolid
ine-5- ylidenemethyl]-furan-2-yl}benzoic acid (17);
4-{5-[3-[2-(3,4-dimethoxyphenyl)ethyl]-4-oxo-2-thioxo-
thiazolidine-5- ylidenemethyl]-furan-2-yl}benzonitrile
(18);
4-{5-[3-(2-phenyl)ethyl-4-oxo-2-thioxo-thiazolidine-5-
ylidenemethyl]- furan-2-yl} benzonitrile (19);
4-{5-[3-[2-(phenyl)ethyl]-4-oxo-2-thioxo-thiazolidine-
5-ylidenemethyl]-furan-2-yl}benzoic acid (20);
4-{5-[3-[2-(3,4-dimethoxyphenyl)ethyl]-4-oxo-2-thioxo-
thiazolidine-5- ylidenemethyl]-furan-2-yl} benzoic
acid methyl ester (21);
2-{5-[4-[3-(2-phenyl)ethyl-4-oxo-2-thioxo-thiazolidine
-5- ylidenemethyl]-furan-2-yl]phenoxy}ethanol (22);
3-benzyl-5-[[5-(2-methoxyphenyl)furan-2-ylidenemethyl]
-4-oxo-2- thioxo-thiazolidine (23);
2-[5-(3-benzyl-4-oxo-2-thioxo-thiazolidine-5-ylideneme
thyl)-furan-2- yljbenzoic acid (24). 


