
HCV INHIBITING BI-CYCLIC PYRIMn)INES The present
invention relates to the use of bi-cyclic pyrimidines
as inhibitors of HCV replication as well as their use
in pharmaceutical compositions aimed to treat or
combat HCV infections. In addition, the present
invention relates to processes for preparation of such
pharmaceutical compositions. The present invention
also concerns combinations of the present bi-cyclic
pyrimidines with other anti-HCV agents. Following its
discovery in 1989 as the agent implicated in the
majority of viral non-A, non-B hepatitis (Choo et al..
Science 244, 359-362, 1989), hepatitis C virus (HCV)
has become a focus of considerable medical research
(Lauer, G.M and Walker, B.D., New Eng. J Med. 345,
41-52, 2001). HCV is a member of the Flaviviridae
iamily of viruses in the hepacivirus genus, and is
closely related to theflavivirus genus, which includes
a number of viruses implicated in human disease, such
as dengue virus and yellow fever virus, and to the
animal pestivirus family, which includes bovine viral
diarrhea virus (BVDV). HCV is a positive-sense,
single-stranded RNA virus, with a genome of around
9,600 bp. The genome comprises both 5' and 3'
untranslated regions which adopt RNA secondary
structures, and a central open reading frame that
encodes a single polyprotein of around 3,010-3,030
amino acids. The polyprotein encodes ten gene products
which are generated from the precursor polyprotein by
an orchestrated series of co- and post-translational
endoproteolytic cleavages mediated by both host and
viral proteases. The viral structural proteins include
the core nucleocapsid protein, and two envelope
glycoproteins El and E2. The non-structural (NS)
proteins encode some essential viral enzymatic
functions (helicase, polymerase, protease), as well as
proteins of unknown function. Replication of the viral
genome is mediated by an RNA-dependent RNA polymerase,
encoded by non-structural protein 5b (NS5B). In
addition to the polymerase, the viral helicase and
protease functions, both encoded in the bifunctional
NS3 protein, have been shown to be essential for
replication of HCV RNA in chimpanzee models of
infection (Kolykhalov, A.A., Mihalik, K., Feinstone,
S.M., and Rice, CM. J Virol. 74, 2046-2051, 2000). In
addition to the NS3 serine protease, HCV also encodes
a metalloproteinase in the NS2 region. HCV replicates
preferentially in hepatocytes but is not directly
cytopathic, leading to 



persistent infection. In particular, the lack of a
vigorous T-lymphocyte response and the high propensity
of the virus to mutate appear to promote a high rate
of chronic infection. There are 6 major HCV genotypes
and more than 50 subtypes, which are differently
distributed geographically. HCV type 1 is the
predominant genotype in theUS and Europe. For
instance, HCV type 1 accounts for 70 to 75 percent of
all HCV infections in the United States. The extensive
genetic heterogeneity of HCV has important diagnostic
and clinical implications, perhaps explaining
difficulties in vaccine development and the lack of
response to therapy. An estimated 170 million persons
worldwide are infected with hepatitis C virus (HCV).
Following the initial acute infection, a majority of
infected individuals develop chronic hepatitis, which
can progress to liver fibrosis leading to cirrhosis,
end-stage liver disease, and HCC (hepatocellular
carcinoma) (National Institutes of Health Consensus
Development Conference Statement: Management of
Hepatitis C. Hepatology, 36, 5 Suppl. S3-S20, 2002).
Liver cirrhosis due to HCV infection is responsible
for about 10,000 deaths per year in the U.S.A. alone,
and is the leading cause for liver transplantations.
Transmission of HCV can occur through contact with
contaminated blood or blood products, for example
following blood transfusion or intravenous drug use.
The introduction of diagnostic tests used in blood
screening has led to a downward trend in
post-transfusion HCV incidence. However, given the
slow progression to the end-stage liver disease, the
existing infections will continue to present a serious
medical and economic burden for decades (Kim, W.R.
Hepatology, 36, 5 Suppl. S30-S34, 2002). The treatment
of this chronic disease is an unmet clinical need,
since current therapy is only partially effective and
limited by undesirable side effects. Current HCV
therapies are based on (pegylated) interferon-alpha
(IFN-a) in combination with ribavirin. This
combination therapy yields a sustained virologic
response in more than 40% of patients infected by
genotype 1 viruses and about 80% of those infected by
genotypes 2 and 3. Beside the limited efficacy on HCV
type 1, combination therapy has significant side
effects and is poorly tolerated in many patients. For
instance, in registration trials of pegylated
interferon and ribavirin, significant side effects
resulted in discontinuation of treatment in
approximately 10 to 14 percent of patients. Major side
effects of combination therapy include influenza-like
symptoms, hematologic abnormalities, and
neuropsychiatric symptoms. The 



development of more effective, convenient and
tolerated treatments is a major public health
objective. Thus, there is a high medical need for low
molecular weight compounds that lead to an inhibition
of HCV replication. By inhibiting the HCV replication,
a rapid reduction in the viral loads of patients
infected with the hepatitis C virus is achieved. A
reduction of the viral load is a proof of principle of
the clinical antiviral activity of HCV inhibitors. By
maintaining low to undetectable levels of viral load
in patients, disease progression is delayed or even
stopped, avoiding thus thedevelopment of chronic
hepatitis, liver fibrosis, cirrhosis, end-stage liver
disease, and HCC (hepatocellular carcinoma).
Resistance of viruses, and in particular the HCV
virus, against inhibitors is also a cause of therapy
iailure. Many patients receiving anti-HCV therapy do
not respond fully to the treatment, mainly because of
resistance of the virus to one or more drugs used.
Moreover, it has been shown that resistant virus is
carried over to newly infected individuals, resulting
in severely limited therapy options for these
drug-naive patients. Therefore, there is a need in the
art for new compounds for antiviral therapy, more
particularly for hepatitis therapy. The need in the
art is particularly acute for compounds that are
active not only on wild type HCV virus, but also on
the increasingly more common resistant HCV viruses.
The compounds used in the present invention are
derivatives of pyrimidine or triazine. PCT publication
WOO1/47921 describes pyrimidine and triazine compounds
that are inhibitors of kinase activities associated
with various inflammatory conditions. In addition, PCT
publications WO00/12497 and WO02/076976 describe
quinazoline derivatives that are inhibitors of TGFbR
receptor kinase and TGF-b mediated signaling.
WO04/087056 relates to bi-cyclic pyrimidine inhibitors
of TGF-b, in which a pyrimidine nucleus is bridged at
the (5) and (6) position and are further substituted
at positions (2) and (4) with substituents comprising
aromatic moieties. These compounds are useful in
treating subjects with conditions ameliorated by
inhibition of TGFb activity. WO03/097615 concerns
methods of treating fibroproliferative disorders
associated with TGF-b signaling, by administering
non-peptide small molecule inhibitors of TGF-b
specifically binding to the type I TGF-b receptor
(TGFb-Rl). The inhibitors are quinazoline derivatives.



WO04/065392 relates to condensed pyridines and
pyrimidines and their use as ALK-5 receptor ligands.
These compounds are therapeutically active,
particularly in the treatment or prophylaxis of
disorders characterised by overexpression of
transforming growth factor b (TGF-b) . Pharmaceutical
compositions for use in such therapy are
disclosed.WO03/078426 discloses azolylaminoazines as
inhibitors of protein kinases, pharmaceutically
acceptable compositioins comprising said compounds,
and methods of using the compositions in the treatment
of various disease, conditions, or disorders.
WO03/078427 discloses azolylaminoazines as inhibitors
of protein kinases, pharmaceutically acceptable
compositions comprising said compounds, and methods of
using the compositions in the treatment of various
disease, conditions, or disorders. WO2003077921
discloses azinylaminoazoles as inhibitors of protein
kinases, pharmaceutically acceptable compositions
comprising said compounds, and methods of using the
compositions in the treatment of various disease,
conditions, or disorders. WO03/078423 discloses
compounds useful as inhibitors of protein kinases,
pharmaceutically acceptable compositions comprising
said compounds, and methods of using the compositions
in the treatment of various disease, conditions, or
disorders. WO02/22601 describes pyrazole compositions
comprising a pharmaceutically acceptable carrier and
compounds which are useful as protein kinase
inhibitors, especially as inhibitors of aurora-2 and
GSK-3, for treating diseases such as cancer, diabetes
and Alzheimer's disease. Disclosure of the Invention
The compounds of the present invention are pyrimidine
derivatives which contain a fused ring bridging
positions 5 and 6. The compounds are of the formula or
a pharmaceutically acceptable salt thereof, wherein
the fused ring bridging positions 5 and 6 of the
pyrimidine ring is saturated, unsaturated or aromatic.
The fused ring is an optionally substituted ring and
contains 4-7 members, where each member is
independently C, N, O or S. However, if said fused
ring contains 6 members, it is not aromatic.Each of Ar
1 and Ar 2 is independently an optionally substituted
aromatic moiety or optionally substituted
heteroaromatic moiety wherein said heteroaromatic
moiety contains one or more O, S, and/or N; typically
these moieties contain 5-12 members. R1 is H, or
optionally substituted alkyl (1-lOC), alkenyl (2-lOC),
or alkynyl (2-lOC). 



The compounds useful in the invention are derivatives
of pyrimidine containing a bridge at positions 5-6 and
mandatory substituents at positions corresponding to
the 2- and 4-positions of pyrimidine. Further
non-interfering substituents may also be included. The
present invention relates to the use of a compound of
the formula 1 or a pharmaceutically acceptable salt
thereof; wherein the fused ring bridging positions 5
and 6 of the pyrimidine ring is an optionally
substituted saturated, unsaturated or aromatic ring
containing 4-7 members, wherein X is an atom selected
from N, O, or S; n is 0, 1, 2, or 3; each of Ar 1 and
Ar 2 is independently an optionally substituted
aromatic moiety or optionally substituted
heteroaromatic moiety wherein said heteroaromatic
moiety contains one or more O, S, and/or N, and these
aromatic or heteroaromatic moieties contain 5-12
members; R1 is H, or optionally substituted alkyl (1-1
OC), alkenyl (2- 10C), or alkynyl (2- 10C); with the
proviso that if said fused ring bridging positions 5
and 6 of the pyrimidine ring contains 6 members, it is
not an aromatic ring; for the manufacture of a
medicament useful for inhibiting HCV activity,
preventing or treating conditions associated with HCV,
in a mammal infected with HCV. In one embodiment of
the present invention, there is provided the use of a
compound of the formula (1) for the manufacture of a
medicament useful for preventing diseaseprogression
towards chronic hepatitis, liver fibrosis, cirrhosis,
end-stage liver disease, HCC (hepatocellular
carcinoma) and the like, in a mammal infected with
HCV. In one embodiment of the present invention, there
is provided the use of a compound of the formula (1)
for the manufacture of a medicament useful for
treating chronic hepatitis, liver fibrosis, cirrhosis,
end-stage liver disease, HCC (hepatocellular
carcinoma) and the like, in a mammal infected with
HCV. The compounds useful in the invention are
derivatives of pyrimidine containing a bridge at
positions 5-6 and mandatory substituents at positions
corresponding to the 2- and 4-positions of pyrimidine.
Further non-interfering substituents may also be
included. 



In one embodiment of the present invention, the Ar 1
and Ar2 are each independently an optionally
substituted aromatic moiety or optionally substituted
heteroaromatic moiety wherein said heteroaromatic
moiety contains one or two O, S, and/or N, and these
aromatic or heteroaromatic moieties contain 5-12
members. In one embodiment, the present invention
relates to the use of a compound of the formula 1 or a
pharmaceutically acceptable salt thereof; wherein the
fused ring bridging positions 5 and 6 of the
pyrimidine ring is an optionally substituted
saturated, unsaturated or aromatic ring containing 5
or 6 members, wherein X is an atom selected from N or
O; n is O, I , or 2; each of Ar 1 and Ar2 is
independently an optionally substituted aromatic
moiety or optionally substituted heteroaromatic moiety
wherein said heteroaromatic moiety contains one or two
N, and these aromatic or heteroaromatic moieties
contain 5-7 members; R1 is H, or optionally
substituted alkyl (1-lOC);with the proviso that if
said fused ring bridging positions 5 and 6 of the
pyrimidine ring contains 6 members, it is not an
aromatic ring; for the manufacture of a medicament
useful for inhibiting HCV activity, preventing or
treating conditions associated with HCV, in a mammal
infected with HCV. In one embodiment, the present
invention relates to the use of a compound of the
formula or a pharmaceutically acceptable salt thereof;
wherein the fused ring bridging positions 5 and 6 of
the pyrimidine ring is an optionally substituted
saturated, unsaturated or aromatic ring containing 5
or 6 members, wherein X is an atom selected from N or
O; n is 0, 1, or 2; each of Ar 1 and Ar2 is
independently an optionally substituted phenyl or an
optionally substituted pyridiyl; R1 is H, or
optionally substituted alkyl (1-6C); with the proviso
that if said fused ring bridging positions 5 and 6 of
the pyrimidine ring 



contains 6 members, it is not an aromatic ring; for
the manufacture of a medicament useful for inhibiting
HCV activity, preventing or treating conditions
associated with HCV, in a mammal infected with HCV. In
one embodiment, the present invention relates to the
use of a compound of the formulaor a pharmaceutically
acceptable salt thereof; wherein the fused ring
bridging positions 5 and 6 of the pyrimidine ring is
an optionally substituted saturated, unsaturated or
aromatic ring containing 5 or 6 members, wherein X is
an atom selected from N or O; n is O, 1, or 2; R1 is
H, or optionally substituted alkyl (1-6C); each R3 is,
independently, hydrogen, halo, cyano, nitro,
alkyl(l-6C), polyhaloalkyl(l-6C), -COR, -CONR2, -COOR,
-OR, -OCOR, -NR2, or -NRCOR; each R4 is,
independently, hydrogen, halo, cyano, nitro,
polyhaloalkyl(l-6C), or alkyl(l-6C); wherein each R is
independently hydrogen, hydroxy, amino, mono- or
dialkyl(l-6C)amino, cycloalkyl(3-7C), Het, or
alkyl(l-6C) optionally substituted with one or two
substituents selected from hydroxy, cycloalkyl(3-7C),
amino, mono- or dialkyl(l-6C)amino, and Het; Het is a
5 or 6 membered saturated, partially unsaturated or
completely unsaturated heterocyclic ring containing 1
to 2 heteroatoms each independently selected from
nitrogen, oxygen and sulfur, and wherein the group Het
as a whole may be optionally substituted with one, two
or three substituents each independently selected from
the group consisting of halo, alkyl(l-6C), hydroxy,
and oxo; with the proviso that if said fused ring
bridging positions 5 and 6 of the pyrimidine ring
contains 6 members, it is not an aromatic ring; for
the manufacture of a medicament useful for inhibiting
HCV activity, preventing or treating conditions
associated with HCV, in a mammal infected with HCV. In
one embodiment, the present invention relates to the
use of a compound of the formulaor a pharmaceutically
acceptable salt thereof; wherein the fused ring
bridging positions 5 and 6 of the pyrimidine ring
together with the pyrimidine ring forms a group
selected from 



wherein any of these groups may be optionally
substituted with one or two substituents selected from
alkyl(1-6C), phenyl, and benzyl; R3 is hydrogen, halo,
alkyl(l-6C), -CF3, -COR, -CONR2, or -COOR; each R4a
R4b are, independently, hydrogen or halo;wherein each
R is independently hydrogen, hydroxy, amino, mono- or
dialkyl(l-6C)amino, cycloalkyl(3-7C), Het, or
alkyl(l-6C) optionally substituted with one or two
substituents selected from hydroxy, cycloalkyl(3-7C),
amino, mono- or dialkyl(l-6C)amino, and Het; Het is a
group selected from wherein the group Het may be
optionally substituted with one or two substituents
each independently selected from the group consisting
of alkyl(l-6C), and oxo; for the manufacture of a
medicament useful for inhibiting HCV activity,
preventing or treating conditions associated with HCV,
in a mammal infected with HCV. In one embodiment, the
present invention relates to the use of a compound of
the formula or a pharmaceutically acceptable salt
thereof; wherein the fused ring bridging positions 5
and 6 of the pyrimidine ring together with the
pyrimidine ring forms a group selected fromwherein any
of these groups may be optionally substituted with one
or two alkyl(l-6C); R3 is hydrogen, alkyl(l-6C), or
-CONR2; each R4a R4b are, independently, hydrogen or
halo; wherein each R is independently hydrogen, amino,
mono- or dialkyl(l-6C)amino, or alkyl(l-6C) optionally
substituted with one hydroxy; for the manufacture of a
medicament useful for inhibiting HCV activity,
preventing or treating conditions associated with HCV,
in a mammal infected with HCV. As used herein, a
"noninterfering substituent" is a substituent which
leaves the ability of the compound of formula (1) to
inhibit HCV activity qualitatively intact. Thus, the
substituent may alter the degree of inhibition, but as
long as the compound of formula (1) retains the
ability to inhibit activity, the substituent will be
classified as "noninterfering." As used herein, the
term "alkyl," "alkenyl" and "alkynyl" include
straight-chain, branched-chain and cyclic monovalent
substituents, containing only C+H when they are
unsubstituted. Examples include methyl, ethyl,
isobutyl, cyclohexyl, 



cyclopentylethyl, 2-propenyl, 3-butynyl, and the like.
Typically, the alkyl, alkenyl and alkynyl substituents
contain 1-lOC (alkyl) or 2-1OC (alkenyl or alkynyl).
Preferably they contain 1-6C (lower alkyl) or 2-6C
(lower alkenyl or lower alkynyl). Heteroalkyl,
heteroalkenyl and heteroalkynyl are similarly defined
but may contain 1 or more O, S or N heteroatoms or
combinations thereof within the backbone residue. As
used herein, "acyl" encompasses the definitions of
alkyl, alkenyl, alkynyl, and heteroacyl includes the
related heteroforms, each of which are coupled to an
additional residue through a carbonyl group.
"Aromatic" moiety or "aryl" moiety refers to a
monocyclic or fused bicyclic moiety such as phenyl or
naphthyl; "heteroaromatic" also refers to monocyclic
or fused bicyclic ring systems containing one or more
heteroatoms selected from O, S and N. The inclusion of
a heteroatom permits inclusion of 5-membered rings as
well as6-membered rings. Thus, typical
aromatic/heteroaromatic systems include pyridyl,
pyrimidyl, indolyl, benzimidazolyl, benzotriazolyl,
isoquinolyl, quinolyl, benzothiazolyl, benzofuranyl,
thienyl, furyl, pyrrolyl, thiazolyl, oxazolyl,
imidazolyl and the like. Because tautomers are
theoretically possible, phthalimido is also considered
aromatic. Any monocyclic or fused ring bicyclic system
which has the characteristics of aromaticity in terms
of electron distribution throughout the ring system is
included in this definition. Typically, the ring
systems contain 5-12 ring member atoms. Similarly,
"arylalkyl" and "heteroarylalkyl" refer to aromatic
and heteroaromatic systems which are coupled to
another residue through a carbon chain, including
substituted or unsubstituted, saturated or
unsaturated, carbon chains, typically of 1-8C, or the
hetero forms thereof. These carbon chains may also
include a carbonyl group, thus making them able to
provide substituents as an acyl or heteroacyl moiety.
The term "polyhaloalkyl(l-6C)" as a group or part of a
group is defined as mono- or polyhalo substituted
alkyl(l-6C), in particular alkyl(l-6C) substituted
with up to one, two, three, four, five, six, or more
halo atoms, such as methyl or ethyl with one or more
fluoro atoms, for example, difluoromethyl,
trifluoromethyl, trifluoroethyl. Preferred is
trifluoromethyl. Also included are
perfluoroalkyl(l-6C) groups, which are alkyl(l-6C)
groups wherein all hydrogen atoms are replaced by
fluoro atoms, e.g. pentafluoroethyl. In case more than
one halogen atom is attached to an alkyl group within
the definition 



of polyhaloalkyl(l-6C), the halogen atoms may be the
same or different. In general, any alkyl, alkenyl,
alkynyl, acyl, or aryl group contained in a
substituent may itself optionally be substituted by
additional substituents. The nature of these
substituents is similar to those recited with regard
to the primary substituents themselves. Thus, where an
embodiment of a substituent is alkyl, this alkyl may
optionally be substituted by the remaining
substituents listed as substituents where this makes
chemical sense, and where this does not undermine the
size limit of alkyl per se; e.g., alkyl substituted by
alkyl or by alkenyl would simply extend the upper
limit of carbon atoms for these embodiments. However,
alkyl substituted by aryl, amino, alkoxy, and the like
would be included. The features of the invention
compounds are defined by formulae (1), (2), and (3)
and the nature of the substituents is less important
as long as the substituents do not interfere with the
stated biological activity of this basic structure.
The term halo is generic to fluoro, chloro, bromo and
iodo.As used herein before, the term oxo or (=O) forms
a carbonyl moiety when attached to a carbon atom.
Whenever a ring or ring system is substituted with an
oxo group, the carbon atom to which the oxo is linked
is a staturated carbon. Radicals used in the
definitions of the variables include all possible
isomers unless otherwise indicated. For instance
pyridyl includes 1-pyridyl, 2-pyridyl, 3-pyridyl and
4-pyridyl; pentyl includes 1-pentyl, 2-pentyl and
3-pentyl. When any variable occurs more than one time
in any constituent, each definition is independent.
Non-interfering substituents on Ar 1 or Ar2, include,
but are not limited to, alkyl, alkenyl, alkynyl, halo,
-OR, -NR2, -SR, -SOR, -SO2R, -OCOR, -NRCOR, -NRCONR2,
-NRCOOR, -OCONR2, -RCO, -COOR, -NRSOR, -NRSO2R, -SO3R,
-CONR2, SO2NR2, wherein each R is independently H or
alkyl (1-8C), -CN, -CF3, and NO2, and like
substituents. Non-interfering substituents on Ar 1 or
Ar2, include, but are not limited to, alkyl, alkenyl,
alkynyl, halo, -OR, -NR2, -SR, -SOR, -SO2R, -OCOR,
-NRCOR, -NRCONR2, -NRCOOR, -OCONR2, -RCO, -COR, -COOR,
-NRSOR, -NRSO2R, -SO3R, -CONR2, SO2NR2, wherein each R
is independently H or alkyl (1-8C), -CN, -CF3, and
NO2, and like substituents. Preferred embodiments for
R are H, alkyl (1-1OC) or a heteroatom-containing form
thereof, each optionally substituted, 



especially (1-4C) alkyl; alkoxy (1-8C), acylamido,
aryloxy, arylalkyloxy, especially wherein the aryl
group is a phthalimido group, and alkyl or arylalkyl
amine. Preferably Ar 1 and Ar2 are optionally
substituted phenyl, 2-, 3- or 4-pyridyl, indolyl, 2-
or 4-pyrimidyl, pyridazinyl, benzotriazolyl or
benzimidazolyl. More preferably Ar 1 and Ar2 are
phenyl, pyridyl, or pyrimidyl. Preferably Ar1 is
pyridyl or pyrimidyl and Ar2 is phenyl. Each of these
embodiments may optionally be substituted with a group
such as alkyl, alkenyl, alkynyl, aryl, -O-aryl,
-O-alkylaryl, -O-aroyl, -NR-aryl, -N-alkylaryl,
-NR-aroyl, halo, -OR, -NR2, -SR, -OOCR, -NROCR, -RCO,
-COOR, -CONR2, and/or SO2NR2, wherein each R is
independently H or alkyl (1-8C), and/or by -CN, -CF3,
and/or NO2. Each of these embodiments may optionally
be substituted with one or two groups such as alkyl,
alkenyl, alkynyl, aryl, -O-aryl, -O-alkylaryl,
-O-aroyl, -NR-aryl, -N-alkylaryl, -NR-aroyl, halo,
-OR, -NR2, -SR, -OOCR, -OCOR, -NROCR, -NRCOR, -RCO,
-COR, -COOR, -CONR2, and/or SO2NR2, wherein each R is
independently H or alkyl (1-8C), and/or by -CN, -CF3,
and/or NO2. Alkyl, alkenyl, alkynyl and aryl portions
of these may be further substituted by similar
substituents.Preferred substituents on Ar 1 or Ar 2
include alkyl, alkenyl, alkynyl, halo, -OR, -SR, -NR2
wherein R is H or alkyl (1-4C); and/or arylamino,
arylalkylamino, including alkylamino which is
substituted by more than one aryl. As stated above,
any aryl or alkyl group included within a substituent
may itself be substituted similarly. These
substituents may occupy all available positions of the
ring, preferably 1-2 positions, or more preferably
only one position. Any of the aryl moieties, including
those depicted in formulae (1), (2), and (3)
especially the phenyl moieties, may also comprise two
substituents which, when taken together, form a 5-7
membered carbocyclic or heterocyclic aliphatic ring.
The bridge between positions 5 and 6 of the pyrimidine
ring forms a fused ring system wherein, if the fused
ring contains 6 members, it is not aromatic. However,
the bridge may contain pi bonds and may contain one or
more heteroatoms which are selected from N, O, and S.
Preferred embodiments include those wherein the bridge
results in a 5-membered ring optionally containing one
or two nitrogens, a nitrogen and an oxygen, an oxygen,
an additional double bond, a saturated bridge, or a
6-membered ring formed by a bridge which is saturated.
In one embodiment, the 6-membered saturated
bridge-generated ring contains one or two nitrogen.
The ring formed by the bridge may itself be 



substituted. The substituents described above for Ar 1
and Ar 2 may also be present as fused ring systems.
Whenever used hereinafter, the term "compounds of
formula (I)", "compounds of formula (2)", "compounds
of formula (3)", or "the present compounds" or similar
terms, it is meant to include the compounds of
formulae (1), (2), and (3), their prodrugs, iV-oxides,
addition salts, quaternary amines, metal complexes,
and stereochemically isomeric forms. One embodiment
comprises the compounds of formula (1) or any subgroup
of compounds of formula (1) specified herein,
including compounds of formula (2) and (3), as well as
the iV-oxides, salts, as the possible stereoisomeric
forms thereof. Another embodiment comprises the
compounds of formula (1) or any subgroup of compounds
of formula (1) specified herein, as well as the salts
as the possible stereoisomeric forms thereof. For
therapeutic use, salts of the compounds of formula (1)
are those wherein the counter-ion is pharmaceutically
acceptable. However, salts of acids and bases which
are non-pharmaceutically acceptable may also find use,
for example, in the preparation or purification of a
pharmaceutically acceptable compound. All salts,
whetherpharmaceutically acceptable or not are included
within the ambit of the present invention. The
pharmaceutically acceptable acid and base addition
salts as mentioned hereinabove are meant to comprise
the therapeutically active non-toxic acid and base
addition salt forms which the compounds of formula (1)
are able to form. The pharmaceutically acceptable acid
addition salts can conveniently be obtained by
treating the base form with such appropriate acid.
Appropriate acids comprise, for example, inorganic
acids such as hydrohalic acids, e.g. hydrochloric or
hydrobromic acid, sulfuric, nitric, phosphoric and the
like acids; or organic acids such as, for example,
acetic, propanoic, hydroxyacetic, lactic, pyruvic,
oxalic (i.e. ethanedioic), malonic, succinic (i.e.
butanedioic acid), benzoic, maleic, fumaric, malic
(i.e. hydroxybutanedioic acid), tartaric, citric,
methanesulfonic, ethanesulfonic, benzenesulfonic,
/7-toluenesulfonic, cyclamic, salicylic,
/^-aminosalicylic, pamoic and the like acids.
Conversely said salt forms can be converted by
treatment with an appropriate base into the free base
form. The compounds of formula (1) containing an
acidic proton may also be converted into 



their non-toxic metal or amine addition salt forms by
treatment with appropriate organic and inorganic
bases. Thus, if a carboxyl moiety is present on the
compound of formula (1), the compound may also be
supplied as a salt with a pharmaceutically acceptable
cation. Appropriate base salt forms comprise, for
example, the ammonium salts, the alkali and earth
alkaline metal salts, e.g. the lithium, sodium,
potassium, magnesium, calcium salts and the like,
salts with organic bases, e.g. the benzathine,
JV-methyl-D-glucamine, hydrabamine salts, and salts
with amino acids such as, for example, arginine,
lysine and the like. The term addition salt as used
hereinabove also comprises the solvates which the
compounds of formula (1) as well as the salts thereof,
are able to form. Such solvates are for example
hydrates, alcoholates and the like. The compounds of
formula (1) may also be supplied in the form of a
"prodrug" which is designed to release the compound of
formula (1) when administered to a subject. The term
"prodrug" as used herein means the pharmacologically
acceptable derivatives such as esters, amides and
phosphates, such that the resulting in vivo
biotransformation product of the derivative is the
active drug as defined in the compounds of formula
(I). The reference by Goodman and Gilman (The
Pharmacological Basis of Therapeutics,8th ed,
McGraw-Hill, Int. Ed. 1992, "Biotransformation of
Drugs", p 13-15) describing prodrugs generally is
hereby incorporated. Prodrugs preferably have
excellent aqueous solubility, increased
bioavailability and are readily metabolized into the
active inhibitors in vivo. Prodrugs of a compound of
the present invention may be prepared by modifying
functional groups present in the compound in such a
way that the modifications are cleaved, either by
routine manipulation or in vivo, to the parent
compound. Prodrug formed designs are well known in the
art, and depend on the substituents contained in the
compound of formula (1). For example, a substituent
containing sulfhydryl could be coupled to a carrier
which renders the compound biologically inactive until
removed by endogenous enzymes or, for example, by
enzymes targeted to a particular receptor or location
in the subject. Preferred are pharmaceutically
acceptable ester prodrugs that are hydrolysable in
vivo and are derived from those compounds of formula
(1) having a hydroxy or a carboxyl group. An in vivo
hydrolysable ester is an ester, which is hydrolysed in
the human or 



animal body to produce the parent acid or alcohol.
Suitable pharmaceutically acceptable esters for
carboxy include alkoxymethyl esters for example
methoxymethyl, alkanoyloxymethyl esters for example
pivaloyloxymethyl, phthalidyl esters,
cycloalkoxycarbonyloxyalkyl esters for example
1-cyclohexylcarbonyloxyethyl;
l,3-dioxolen-2-onylmethyl esters for example
5-methyl-l,3-dioxolen-2-onylmethyl; and
alkoxycarbonyloxyethyl esters for example
1-methoxycarbonyloxyethyl which may be formed at any
carboxy group in the compounds of this invention. An
in vivo hydrolysable ester of a compound of the
formula (1) containing a hydroxy group includes
inorganic esters such as phosphate esters and
a-acyloxyalkyl ethers and related compounds which as a
result of the in vivo hydrolysis of the ester
breakdown to give the parent hydroxy group. Examples
of a-acyloxyalkyl ethers include acetoxymethoxy and
2,2-dimethylpropionyloxy-methoxy. A selection of in
vivo hydrolysable ester forming groups for hydroxy
include alkanoyl, benzoyl, phenylacetyl and
substituted benzoyl and phenylacetyl, alkoxycarbonyl
(to give alkyl carbonate esters), dialkylcarbamoyl and
N-(dialkylaminoethyl)-N-alkylcarbamoyl (to give
carbamates), dialkylaminoacetyl and carboxyacetyl.
Examples of substituents on benzoyl include morpholino
and piperazino linked from a ring nitrogen atom via a
methylene group to the 3- or 4-position of the benzoyl
ring.The term "quaternary amine" as used hereinbefore
defines the quaternary ammonium salts which the
compounds of formula (1) are able to form by reaction
between a basic nitrogen of a compound of formula (1)
and an appropriate quaternizing agent, such as, for
example, an optionally substituted alkylhalide,
arylhalide or arylalkylhalide, e.g. methyliodide or
benzyliodide. Other reactants with good leaving groups
may also be used, such as alkyl
trifluoromethanesulfonates, alkyl methanesulfonates,
and alkyl p-toluenesulfonates. A quaternary amine has
a positively charged nitrogen. Pharmaceutically
acceptable counterions include chloro, bromo, iodo,
trifluoroacetate and acetate. The counterion of choice
can be introduced using ion exchange resins. The
iV-oxide forms of the present compounds are meant to
comprise the compounds of formula (1) wherein one or
several nitrogen atoms are oxidized to the so-called
iV-oxide. It will be appreciated that the compounds of
formula (1) may have metal binding, chelating, complex
forming properties and therefore may exist as metal
complexes or metal chelates. Such metalated
derivatives of the compounds of formula (1) are 



intended to be included within the scope of the
present invention. Some of the compounds of formula
(1) may also exist in their tautomeric form. Such
forms although not explicitly indicated in the above
formula are intended to be included within the scope
of the present invention. The compounds of formula (1)
have several centers of chirality and exist as
stereochemically isomeric forms. The term
"stereochemically isomeric forms" as used herein
defines all the possible compounds made up of the same
atoms bonded by the same sequence of bonds but having
different three-dimensional structures which are not
interchangeable, which the compounds of formula (1)
may possess. With reference to the instances where (R)
or (S) is used to designate the absolute configuration
of a chiral atom within a substituent, the designation
is done taking into consideration the whole compound
and not the substituent in isolation. In the event
that any of the substituents of formula (1) contain
chiral centers, as some, indeed, do, the compounds of
formula (1) include all stereoisomeric forms thereof,
both as isolated stereoisomers and mixtures of these
stereoisomeric forms. Said mixtures may contain all
diastereomers and/or enantiomers of the basic
molecular structure of said compound. All
stereochemically isomeric forms of the compounds of
the presentinvention both in pure form or mixed with
each other are intended to be embraced within the
scope of the present invention. Pure stereoisomeric
forms of the compounds and intermediates as mentioned
herein are defined as isomers substantially free of
other enantiomeric or diastereomeric forms of the same
basic molecular structure of said compounds or
intermediates. In particular, the term
"stereoisomerically pure" concerns compounds or
intermediates having a stereoisomeric excess of at
least 80% (i.e. minimum 90% of one isomer and maximum
10% of the other possible isomers) up to a
stereoisomeric excess of 100% (i.e. 100% of one isomer
and none of the other), more in particular, compounds
or intermediates having a stereoisomeric excess of 90%
up to 100%, even more in particular having a
stereoisomeric excess of 94% up to 100% and most in
particular having a stereoisomeric excess of 97% up to
100%. The terms "enantiomerically pure" and
"diastereomerically pure" should be understood in a
similar way, but then having regard to the
enantiomeric excess, and the diastereomeric excess,
respectively, of the mixture in question. 



Pure stereoisomeric forms of the compounds and
intermediates of this invention may be obtained by the
application of art-known procedures. For instance,
enantiomers may be separated from each other by the
selective crystallization of their diastereomeric
salts with optically active acids or bases. Examples
thereof are tartaric acid, dibenzoyltartaric acid,
ditoluoyltartaric acid and camphosulfonic acid.
Alternatively, enantiomers may be separated by
chromatographic techniques using chiral stationary
phases. Said pure stereochemically isomeric forms may
also be derived from the corresponding pure
stereochemically isomeric forms of the appropriate
starting materials, provided that the reaction occurs
stereospecii cally. Preferably, if a specific
stereoisomer is desired, said compound iswill be
synthesized by stereospecific methods of preparation.
These methods will advantageously employ
enantiomerically pure starting materials. The
diastereomeric racemates of the compounds of formula
(1) can be obtained separately by conventional
methods. Appropriate physical separation methods that
may advantageously be employed are, for example,
selective crystallization and chromatography, e.g.
column chromatography. For some of the compounds of
formula (1), their prodrugs, iV-oxides, salts,
solvates, quaternary amines, or metal complexes, and
the intermediates used in the preparation thereof, the
absolute stereochemical configuration was not
experimentally determined.A person skilled in the art
is able to determine the absolute configuration of
such compounds using art-known methods such as, for
example, X-ray diffraction. The present invention is
also intended to include all isotopes of atoms
occurring on the present compounds. Isotopes include
those atoms having the same atomic number but
different mass numbers. By way of general example and
without limitation, isotopes of hydrogen include
tritium and deuterium. Isotopes of carbon include C-13
and C-14. Synthesis of the Invention Compounds A
number of synthetic routes may be employed to produce
the compounds of the invention. In general, they may
be synthesized using reactions known in the art. Any
art-known method for synthesis may be employed.
However, the following synthetic routes are convenient
for preparation of the invention compounds. Typical
invention compounds are as shown below:PI3 Kinase
gamma inhibitors for the treatment of anaemia Field of
the invention 



This present invention is related to the use of
selective PD Kinase gamma inhibitors for the
manufacture of a medicament for the treatment of
disorders related to erythrocyte deficiency.
Specifically, the present invention is related to the
use of selective PI3 Kinase gamma inhibitors, e.g.
substituted azolidinone-vinyl fused-benzene
derivatives for the treatment of an anaemia, including
haemolytic anaemia, aplastic anaemia and pure red cell
anaemia. Background of the invention Erythropoietin
for use in the treatment of anaemia : Erythropoietin
(EPO) is a glycoprotein and is the primary regulator
of the proliferation and differentiation of immature
erythroid cells (erythrogenesis). EPO is produced in
the fetal liver and in the adult kidney in response to
hypoxia (low oxygen levels in blood or tissue). It
circulates in the blood stream where it targets the
EPO receptor (EPOR) on committed progenitor cells in
the bone marrow and other hematopoietic tissues.
Recombinant human erythropoietin (rHuEPO) is widely
used in therapy of patients with anaemia due to
chronic renal failure, cancer chemotherapy and AZT
treatment. Recombinant human erythropoietin (rHuEpo or
epoetin alfa) is commercially available as EPOGEN.RTM.
(epoetin alfa, recombinant human erythropoietin)
(Amgen Inc., Thousand Oaks, Calif); Recormon (Roche)
and as PROCRIT.RTM. (epoetin alfa, recombinant human
erythropoietin) (Ortho Biotech Inc., Raritan,
N.J.).When used therapeutically, EPO is administered
either by intravenous or subcutaneous injection. The
administered dosage of EPO usually does not exceed 720
IU/kg of body weight. The fact that EPO is a
relatively large glycoprotein adversely impacts the
cost of manufacture and the mode of delivery of this
therapeutic agent. Given the importance of
erythropoietin, it would be very desirable to be able
to identify organic molecules capable of replacing EPO
or at least to strengthen or boost the effect normally
elicited by EPO. PI3 Kinases : Cellular plasma
membranes can be viewed as a large store of second
messengers that can be enlisted in a variety of signal
transduction pathways. As regards iunction and
regulation of effector enzymes in phospholipid
signalling pathways, these enzymes generate second
messengers from the membrane phospholipid pool (class
I PD kinases (e.g. PDKgamma)) 



are dual-specific kinase enzymes, means they display
both: lipid kinase (phosphorylation of
phospho-inositides) as well as protein kinase
activity, shown to be capable of phosphorylation of
other protein substrates, including
auto-phosphorylation as intra molecular regulatory
mechanism. These enzymes of phospholipid signalling
are activated in response to a variety of
extra-cellular signals such as growth factors,
mitogens, integrins (cell-cell interactions) hormones,
cytokines, viruses and neurotransmitters such as
described in Scheme 1 hereinafter and also by
intra-cellular cross regulation by other signaling
molecules (cross-talk, where the original signal can
activate some parallel pathways that in a second step
transmit signals to PDKs by intra-cellular signaling
events), such as small GTPases, kinases or
phosphatases for example. The inositol phospholipids
(phosphoinositides) intracellular signalling pathway
begins with binding of a signalling molecule
(extracellular ligands, stimuli, receptor
dimerization,transactivation by heterologous receptor
(e.g. receptor tyrosine kinase)) to a G-protein linked
transmembrane receptor integrated into the plasma
membrane. PI3K converts the membrane phospholipid
PIP(4,5)2 into PIP(3,4,5)3 which in turn can be
further converted into another 3' phosphorylated form
of phosphoinositides by 5'-specific phospho-inositide
phosphatases, thus PI3K enzymatic activity results
either directly or indirectly in the generation of two
3'-phosphoinositide subtypes that function as 2nd
messengers in intra-cellular signal transduction
(Trends Biochem Sci. 22(7) p .267-72 (1997) by
Vanhaesebroeck B et al., Chem Rev. 101(8) p.2365-80
(2001) by Leslie N.R et al (2001); Annu Rev Cell Dev
Biol. 17 p.615-75 (2001) by Katso R. et al. and Cell
MoI Life Sci. 59(5) p.76 1-79 (2002) by Toker a. et
al.). Multiple PI3K isoforms categorized by their
catalytic subunits, their regulation by corresponding
regulatory subunits, expression patterns and
signaling-specific functions (pi 10a, b, d, and g)
perform this enzymatic reaction (Exp Cell Res. 25(1)
p.239-54 (1999) by Vanhaesebroeck B. and Annu Rev Cell
Dev Biol. 17 p.615-75 (2001) by Katso R. et al). The
evolutionary conserved isoforms p i 10 a and b are
ubiquitiously expressed, while d and g are more
specifically expressed in the haematopoetic cell
system, smooth muscle cells, myocytes and endothelial
cells (Trends Biochem Sci. 22(7) p.267-72 (1997) by
Vanhaesebroeck B et al.). Their expression might also
be regulated in an inducible manner depending on the
cellular-, tissue type and stimuli as well as disease
context.PtdIns-3-P Scheme 1 



As above illustrated in Scheme 1, Phosphoinositide
3-kinase (PI3K) is involved in the phosphorylation of
Phosphatidylinositol (Ptdlns) on the third carbon of
the inositol ring. The phosphorylation of Ptdlns to
3,4,5-triphosphate (PtdIns(3,4,5)P3), PtdIns(3,4)P2
and PtdIns(3)P act as second messengers for a variety
of signal transduction pathways, including those
essential to cell proliferation, cell differentiation,
cell growth, cell size, cell survival, apoptosis,
adhesion, cell motility, cell migration, chemotaxis,
invasion, cytoskeletal rearrangement, cell shape
changes, vesicle trafficking and metabolic pathway.
Two compounds, LY294002 and wortmannin are known
PI3-kinase inhibitors. These compounds are
non-selective PI3K inhibitorsLY294002 Wortmannin
LY294002 has been reported to inhibit EPO induced
erythropoiesis from CD34+ progenitor cells (June H.
Myklebust et al., Experimental Hematology 30 (2002),
990). Also, it has been reported that Wortmannin
prevents K562 erythroleukemia cells from EPO induced
erythroid differentiation (L. Neri et al. Cellular
Signalling 14 (2002) 21). Azolidinone-vinyl benzene
derivatives are described in PCT/EP02/100798. The
compounds are said to be PI3 Kinase inhibitors, in
particuar of PI3 Kinase gamma and are said to be
usefule in the treatment and/or prophylaxis of
autoimmune disorders and/or inflammatory diseases,
cardiovascular diseases, neurodegenerative diseases,
bacterial or viral infections, kidney diseases,
platelet aggregation, cancer, graft rejection or lung
injuries. Summary of the invention It has now been
surprisingly found that selective PI3 Kinase gamma
inhibitors are useful for the treatment of disorders
related to erythrocyte deficiency. Specifically, the
present invention is related to the use of selective
PI3 Kinase gamma inhibitors, e.g. substituted
azolidinone-vinyl fused-benzene derivatives of formula
(I) for the treatment of anemia, including haemolytic
anaemia, aplastic anaemia, pure red cell
anaemia.wherein A, X, Y1, Y2, Z, n, R1 and R2 are
described in details in the description hereinafter.
Description of the invention: The following paragraphs
provide definitions of the various chemical moieties
that make up the compounds according to the invention
and are intended to apply uniformly through out the
specification and claims unless an otherwise expressly
set out definition provides a broader definition.
"C1-C6 -alkyl" refers to monovalent alkyl groups
having 1 to 6 carbon atoms. This term is exemplified
by groups such as methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, tertbutyl, 



n-pentyl, n-hexyl and the like. "Aryl" refers to an
unsaturated aromatic carbocyclic group of from 6 to 14
carbon atoms having a single ring (e.g., phenyl) or
multiple condensed rings (e.g., naphthyl). Preferred
aryl include phenyl, naphthyl, phenantrenyl and the
like. "d-Ce-alkyl aryl" refers to d-Co-alkyl groups
having an aryl substituent, including benzyl,
phenethyl and the like. "Heteroaryl" refers to a
monocyclic heteroaromatic, or a bicyclic or a
tricyclic iused-ring heteroaromatic group. Particular
examples of heteroaromatic groups include optionally
substituted pyridyl, pyrrolyl, furyl, thienyl,
imidazolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyrazolyl, 1,2,3-triazolyl,
1,2,4-triazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazoIyI,
1,2,5-oxadiazolyl, l,3,4-oxadiazolyl,l,3,4-triazinyl,
1,2,3-triazinyl, benzofuryl, [2,3-dihydrojbenzofuryl,
isobenzofuryl, benzothienyl, benzotriazolyl,
isobenzothienyl, indolyl, isoindolyl, 3H-indolyl,
benzimidazolyl, imidazo[l,2-a]pyridyl, benzothiazolyl,
benzoxazoIyI, quinolizinyl, quinazolinyl, pthalazinyl,
quinoxalinyl, cinnolinyl, napthyridinyl,
pyrido[3,4-b]pyridyl, pyrido[3,2-b]pyridyl,
pyrido[4,3-b]pyridyl, quinolyl, isoquinolyl,
tetrazolyl, 5,6,7,8-tetrahydiOquinolyl,
5,6,7,8-tetrahydroisoquinolyl, purinyl, pteridinyl,
carbazolyl, xanthenyl or benzoquinolyl. "Ct-C -alkyl
heteroaryl" refers to d-C -alkyl groups having a
heteroaryl substituent, including 2-furylmethyl,
2-thienylmethyl, 2-(lH-indol-3-yl)ethyl and the like.
"C2-C6-alkenyl" refers to alkenyl groups preferably
having from 2 to 6 carbon atoms and having at least 1
or 2 sites of alkenyl unsaturation. Preferable alkenyl
groups include ethenyl (-CH=CH 2), n-2-propenyl
(allyl, -CH2CH=CH2) and the like. "C2-C6-alkenyl aryl"
refers to C2-C6-alkenyl groups having an aryl
substituent, including 2- phenylvinyl and the like.
"C2-C6-alkenyl heteroaryl" refers to C2-C6-alkenyl
groups having a heteroaryl substituent, including
2-(3-pyridinyl)vinyl and the like. "C2-C6-alkynyl"
refers to alkynyl groups preferably having from 2 to 6
carbon atoms and having at least 1-2 sites of alkynyl
unsaturation, preferred alkynyl groups include ethynyl
(-CCH), propargyl (-CH2C=CH), and the like.
"C2-C6-alkynyl aryl" refers to C2-C6-alkynyl groups
having an aryl substituent, including phenylethynyl
and the like. "C2-C6-alkynyl heteroaryl" refers to
C2-C6-alkynyl groups having a heteroaryl substituent, 



including 2-thienylethynyl and the
like."C3-C8-cycloalkyl" refers to a saturated
carbocyclic group of from 3 to 8 carbon atoms having a
single ring (e.g., cyclohexyl) or multiple condensed
rings (e.g., norbornyl). Preferred cycloalkyl include
cyclopentyl, cyclohexyl, norbornyl and the like.
"Heterocycloalkyl" refers to a C3-C8-cycloalkyl group
according to the definition above, in which up to 3
carbon atoms are replaced by heteroatoms chosen from
the group consisting of O, S, NR, R being defined as
hydrogen or methyl. Preferred heterocycloalkyl include
pyrrolidine, piperidine, piperazine,
1-methylpiperazine, morpholine, and the like.
"CrCe-alkyl cycloalkyl" refers to CrC -alkyl groups
having a cycloalkyl substituent, including
cyclohexylmethyl, cyclopentylpropyl, and the like.
"d-Ce-alkyl heterocycloalkyl" refers to d-Co-alkyl
groups having a heterocycloalkyl substituent,
including 2-(l-pyrrolidinyl)ethyl,
4-morpholinylmethyl, (l-methyl-4- piperidinyl)methyl
and the like. "Carboxy" refers to the group -C(O)OH.
"CrC -alkyl carboxy" refers to Ct-C -alkyl groups
having an carboxy substituent, including
2-carboxyethyl and the like. "Acyl" refers to the
group -C(O)R where R includes "d-Ce-alkyl", "aryl",
"heteroaryl", "Ci-Ce-alkyl aryl" or "Ct-Ce-alkyl
heteroaryl". "d-Ce-alkyl acyl" refers to d-Co-alkyl
groups having an acyl substituent, including 2-
acetylethyl and the like. "Aryl acyl" refers to aryl
groups having an acyl substituent, including
2-acetylphenyl and the like. "Heteroaryl acyl" refers
to hetereoaryl groups having an acyl substituent,
including 2- acetylpyridyl and the
like."C3-C8-(hetero)cycloalkyl acyl" refers to 3 to 8
memebered cycloalkyl or heterocycloalkyl groups having
an acyl substituent. "Acyloxy" refers to the group
-OC(O)R where R includes H, "d-Ce-alkyl", "C2-C6-
alkenyl", "C2-C6-alkynyl", "C3-C8-cycloalkyl",
heterocycloalkyl"heterocycloalkyl", "aryl",
"heteroaryl", "Ci-C 6-alkyl aryl" or "Ci-C6-alkyl
heteroaryl", "C2-C6-alkenyl aryl", "C2-C6- alkenyl
heteroaryl", "C2-C6-alkynyl aryl",
"C2-C6-alkynylheteroaryl", "d-Ce-alkyl cycloalkyl",
"d-Ce-alkyl heterocycloalkyl". "d-Ce-alkyl acyloxy"
refers to d-Co-alkyl groups having an acyloxy
substituent, including 2-(acetyloxy)ethyl and the
like. 



"Alkoxy" refers to the group -O-R where R includes
"d-Ce-alkyl" or "aryl" or "hetero aryl" or "Ci-C
-alkyl aryl" or "Ct-C -alkyl heteroaryl". Preferred
alkoxy groups include by way of example, methoxy,
ethoxy, phenoxy and the like. "Ct-C -alkyl alkoxy"
refers to Ct-C -alkyl groups having an alkoxy
substituent, including 2-ethoxyethyl and the like.
"Alkoxycarbonyl" refers to the group -C(O)OR where R
includes H, "Ct-Ce-alkyl" or "aryl" or "heteroaryl" or
"Ct-Ce-alkyl aryl" or "Ct-Ce-alkyl heteroaryl". "Ct-C
-alkyl alkoxycarbonyl" refers to Ct-Cs-alkyl groups
having an alkoxycarbonyl substituent, including
2-(benzyloxycarbonyl)ethyl and the like.
"Aminocarbonyl" refers to the group -C(O)NRR' where
each R, R' includes independently hydrogen or Ct-C
-alkyl or aryl or heteroaryl or "Ct-C -alkyl aryl" or
"d-C -alkyl hetero aryl". "d-C -alkyl aminocarbonyl"
refers to Ct-C -alkyl groups having an aminocarbonyl
substituent, including 2-(dimethylaminocarbonyl)ethyl
and the like."Acylamino" refers to the group -NRC(O)R'
where each R, R' is independently hydrogen,
"Ci-Ce-alkyl", "C2-C6-alkenyl", "C2-C6-alkynyl",
"C3-C8-cycloalkyl", "heterocycloalkyl", "aryl",
"heteroaryl", "d-Ce-alkyl aryl" or "d-Ce-alkyl
heteroaryl", "C2-C6-alkenyl aryl", "C2-C6-alkenyl
heteroaryl", "C2-C6-alkynyl aryl",
"C2-C6-alkynylheteroaryl", "d-Ce-alkyl cycloalkyl",
"d-Ce-alkyl heterocycloalkyl". "Ct-C -alkyl acylamino"
refers to d-C -alkyl groups having an acylamino
substituent, including 2-(propionylamino)ethyl and the
like. "Ureido" refers to the group -NRC(O)NR R" where
each R, R', R" is independently hydrogen,
"Ct-Ce-alkyl", "C2-C6-alkenyl", "C2-C6-alkynyl",
"C3-C8-cycloalkyl", "heterocycloalkyl", "aryl",
"heteroaryl", "Ct-Ce-alkyl aryl" or "Ct-Ce-alkyl
heteroaryl", "C2-C6-alkenyl aryl", "C2-C6-alkenyl
heteroaryl", "C2-C6-alkynyl aryl", "C2-C6-
alkynylheteroaryl", "Ct-Ce-alkyl cycloalkyl",
"d-Ce-alkyl heterocycloalkyl", and where R' and R",
together with the nitrogen atom to which they are
attached, can optionally form a 3-8-membered
heterocycloalkyl ring. "Ct-C -alkyl ureido" refers to
Ct-C -alkyl groups having an ureido substituent,
including 2- (N'-methylureido)ethyl and the like.
"Carbamate" refers to the group -NRC(O)OR' where each
R, R' is independently hydrogen, "d-Ce-alkyl",
"C2-C6-alkenyl", "C2-C6-alkynyl", "C3-C8-cycloalkyl", 



"heterocycloalkyl", "aryl", "heteroaryl", "d-Ce-alkyl
aryl" or "d-Ce-alkyl heteroaryl", "C2-C6-alkenyl
aryl", "C2-C6-alkenyl heteroaryl", "C2-C6-alkynyl
aryl", "C2-C6- alkynylheteroaryl", "Ct-Ce-alkyl
cycloalkyl", "d-Ce-alkyl heterocycloalkyl". "Amino"
refers to the group -NRR' where each R5R' is
independently hydrogen or "C1-C6- alkyl" or "aryl" or
"heteroaryl" or "Ct-Ce-alkyl aryl" or "Ct-Ce-alkyl
heteroaryl", or "cycloalkyl", or "heterocycloalkyl",
and where R and R', together with the nitrogen atom to
which they are attached, can optionally form a
3-8-membered heterocycloalkyl ring."Ct-C -alkyl amino"
refers to Ct-Cs-alkyl groups having an amino
substituent, including 2- (l-pyrrolidinyl)ethyl and
the like. "Ammonium" refers to a positively charged
group -N+RR R", where each R5R',R' ' is independently
"d-Ce-alkyl" or "d-Ce-alkyl aryl" or "d-Ce-alkyl
heteroaryl", or "cycloalkyl", or "heterocycloalkyl",
and where R and R', together with the nitrogen atom to
which they are attached, can optionally form a
3-8-membered heterocycloalkyl ring. "d-Ce-alkyl
ammonium" refers to d-Co-alkyl groups having an
ammonium substituent, including
2-(l-pyrrolidinyl)ethyl and the like. "Halogen" refers
to fluoro, chloro, bromo and iodo atoms. "Sulfonyloxy"
refers to a group -OSO 2-R wherein R is selected from
H, "Ct-Ce-alkyl", "d-Ce-alkyl" substituted with
halogens, e.g., an -OSO 2-CF3 group, "C2-C6-alkenyl",
"C2- C6-alkynyl", "C3-C8-cycloalkyl",
"heterocycloalkyl", "aryl", "heteroaryl", "d-Ce-alkyl
aryl" or "Ct-Ce-alkyl heteroaryl", "C2-C6-alkenyl
aryl", "C2-C6-alkenyl heteroaryl", "C2- C6-alkynyl
aryl", "C2-C6-alkynylheteroaryl", "Ct-Ce-alkyl
cycloalkyl", "d-Ce-alkyl heterocycloalkyl". "Ct-C
-alkyl sulfonyloxy" refers to Ct-Cs-alkyl groups
having a sulfonyloxy substituent, including
2-(methylsulfonyloxy)ethyl and the like. "Sulfonyl"
refers to group "-SO 2-R" wherein R is selected from
H, "aryl", "heteroaryl", "d-Ce-alkyl", "d-Ce-alkyl"
substituted with halogens, e.g., an -SO 2-CF3 group,
"C2-C6- alkenyl", "C2-C6-alkynyl", "C3-C8-cycloalkyl",
"heterocycloalkyl", "aryl", "heteroaryl", "Ct-Ce-alkyl
aryl" or "Ct-Ce-alkyl heteroaryl", "C2-C6-alkenyl
aryl", "C2-C6-alkenyl heteroaryl", "C2-C6-alkynyl
aryl", "C2-C6-alkynylheteroaryl", "Ct-Ce-alkyl
cycloalkyl", "d-Ce-alkyl heterocycloalkyl"."Ct-C
-alkyl sulfonyl" refers to d-Cs-alkyl groups having a
sulfonyl substituent, including
2-(methylsulfonyl)ethyl and the like. "Sulfinyl"
refers to a group "-S(O)-R" wherein R is selected from
H, "Ct-Ce-alkyl", "C1- 



C6-alkyl" substituted with halogens, e.g., a -SO-CF 3
group, "C2-C6-alkenyl", "C2-C6- alkynyl",
"C3-C8-cycloalkyl", "heterocycloalkyl", "aryl",
"heteroaryl", "Ci-C6-alkyl aryl" or "Ci-Ce-alkyl
heteroaryl", "C2-C6-alkenyl aryl", "C2-C6-alkenyl
heteroaryl", "C2-C6- alkynyl aryl",
"C2-C6-alkynylheteroaryl", "Ct-Ce-alkyl cycloalkyl",
"d-Ce-alkyl heterocycloalkyl". "d-Ce-alkyl sulfinyl"
refers to Ct-Cs-alkyl groups having a sulfinyl
substituent, including 2-(methylsulfinyl)ethyl and the
like. "Sulfanyl" refers to groups -S-R where R
includes H, "Ct-Ce-alkyl", "d-Ce-alkyl" substituted
with halogens, e.g., a -SO-CF 3 group,
"C2-C6-alkenyl", "C2-C6-alkynyl", "C3- C8-cycloalkyl",
"heterocycloalkyl", "aryl", "heteroaryl", "d-Ce-alkyl
aryl" or "d-Ce-alkyl heteroaryl", "C2-C6-alkenyl
aryl", "C2-C6-alkenyl heteroaryl", "C2-C6-alkynyl
aryl", "C2- C6-alkynylheteroaryl", "Ct-Ce-alkyl
cycloalkyl", "d-Ce-alkyl heterocycloalkyl". Preferred
sulfanyl groups include methylsulfanyl, ethylsulfanyl,
and the like. "d-Ce-alkyl sulfanyl" refers to
Ct-Cs-alkyl groups having a sulfanyl substituent,
including 2-(ethylsulfanyl)ethyl and the like.
"Sulfonylamino" refers to a group -NRSO 2-R' where
each R, R' includes independently hydrogen,
"Ct-Ce-alkyl", "C2-C6-alkenyl", "C2-C6-alkynyl",
"C3-C8-cycloalkyl", "heterocycloalkyl", "aryl",
"heteroaryl", "Ci-C6-alkyl aryl" or "Ci-C6-alkyl
heteroaryl", "C2-C6-alkenyl aryl", "C2-C6-alkenyl
heteroaryl", "C2-C6-alkynyl aryl", "C2-C6-
alkynylheteroaryl", "Ct-Ce-alkyl cycloalkyl",
"d-Ce-alkyl heterocycloalkyl". "Ct-C -alkyl
sulfonylamino" refers to Ct-Cs-alkyl groups having a
sulfonylamino substituent, including
2-(ethylsulfonylamino)ethyl and the
like."Aminosulfonyl" refers to a group -SO 2-NRR'
where each R, R' includes independently hydrogen,
"d-Ce-alkyl", "C2-C6-alkenyl", "C2-C6-alkynyl",
"C3-C8-cycloalkyl", "heterocycloalkyl", "aryl",
"heteroaryl", "Ci-C 6-alkyl aryl" or "Ci-C 6-alkyl
heteroaryl", "C2-C6-alkenyl aryl", "C2-C6-alkenyl
heteroaryl", "C2-C6-alkynyl aryl", "C2-C6-
alkynylheteroaryl", "d-Ce-alkyl cycloalkyl",
"d-Ce-alkyl heterocycloalkyl". "Ci-C -alkyl
aminosulfonyl" refers to d-C -alkyl groups having an
aminosulfonyl substituent, including
2-(cyclohexylaminosulfonyl)ethyl and the like.
"Substituted or unsubstituted": Unless otherwise
constrained by the definition of the indi vidual
substituent, the above set out groups, like "alkyl",
"alkenyl", "alkynyl", "aryl" and "heteroaryl" etc.
groups can optionally be substituted with from 1 to 5
substituents selected 



from the group consisting of "d-Ce-alkyl",
"C2-C6-alkenyl", "C2-C6-alkynyl", "cycloalkyl",
"heterocycloalkyl", "d-Ce-alkyl aryl", "Ct-Ce-alkyl
heteroaryl", "C1-C6- alkyl cycloalkyl", "Ct-Co-alkyl
heterocycloalkyl", "amino", "ammonium", "acyl",
"acyloxy", "acylamino", "aminocarbonyl",
"alkoxycarbonyl", "ureido", "aryl", "carbamate",
"heteroaryl", "sulfinyl", "sulfonyl", "alkoxy",
"sulfenyl", "halogen", "carboxy", trihalomethyl,
cyano, hydroxy, mercapto, nitro, and the like.
Alternatively said substitution could also comprise
situations where neighbouring substituents have
undergone ring closure, notably when vicinal
functional substituents are involved, thus forming,
e.g., lactams, lactons, cyclic anhydrides, but also
acetals, thioacetals, aminals formed by ring closure
for instance in an effort to obtain a protective
group. "Pharmaceutically acceptable cationic salts or
complexes" is intended to define such salts as the
alkali metal salts, (e.g. sodium and potassium),
alkaline earth metal salts (e.g. calcium or
magnesium), aluminium salts, ammonium salts and salts
with organic amines such as with methylamine,
dimethylamine, trimethylamine, ethylamine,
triethylamine, morpholine, N-Me-D-glucamine,
N,N'-bis(phenylmethyl)- 1,2-ethanediamine,
ethanolamine, diethanolamine, ethylenediamine,
N-methylmorpholine, piperidine, benzathine
(N,N'-dibenzylethylenediamine), choline,
ethylene-diamine, meglumine (Nmethylglucamine),
benethamine (N-benzylphenethylamine), diethylamine,
piperazine, thromethamine
(2-amino-2-hydroxymethyl-l,3-propanediol), procaine as
well as amines of formula -NR 5R', R" wherein R, R',
R" is independently hydrogen, alkyl or benzyl.
Especially preferred salts are sodium and potassium
salts. "Pharmaceutically acceptable salts or
complexes" refers to salts or complexes of the
belowidentified compounds of the present invention
that retain the desired biological activity. Examples
of such salts include, but are not restricted to acid
addition salts formed with inorganic acids (e.g.,
hydrochloric acid, hydrobromic acid, suliuric acid,
phosphoric acid, nitric acid, and the like), and salts
formed with organic acids such as acetic acid, oxalic
acid, tartaric acid, succinic acid, malic acid,
fumaric acid, maleic acid, ascorbic acid, benzoic
acid, tannic acid, pamoic acid, alginic acid,
polyglutamic acid, naphthalene sulfonic acid,
naphthalene disulfonic acid, and poly-galacturonic
acid. Said compounds can also be administered as
pharmaceutically acceptable quaternary salts known by
a person skilled in the art, which specifically
include the quarternary ammonium salt of the formula
-NR 5R' ,R" + Z , wherein R, R', R" is independently
hydrogen, alkyl, or benzyl, C1-C6- 



alkyl, C2-C6-alkenyl, C2-C6-alkynyl, d-Co-alkyl aryl,
Ct-C -alkyl heteroaryl, cycloalkyl, heterocycloalkyl,
and Z is a counterion, including chloride, bromide,
iodide, -O-alkyl, toluenesulfonate, methylsulfonate,
sulfonate, phosphate, or carboxylate (such as
benzoate, succinate, acetate, glycolate, maleate,
malate, fumarate, citrate, tartrate, ascorbate,
cinnamoate, mandeloate, and diphenylacetate).
"Pharmaceutically active derivative" refers to any
compound that upon administration to the recipient, is
capable of providing directly or indirectly, the
activity disclosed herein. "Enantiomeric excess" (ee)
refers to the products that are obtained by an
asymmetric syn thesis, i.e. a synthesis involving
non-racemic starting materials and/or reagents or a
synthesis comprising at least one enantioselective
step, whereby a surplus of one enantiomer in the order
of at least about 52% ee is yielded.General formula
(I) according to the present invention also comprises
its tautomers, its geometrical isomers, its optically
active forms as enantiomers, diastereomers and its
racemate forms, as well as pharmaceutically acceptable
salts thereof. Preferred pharmaceutically acceptable
salts of the formulae of the present invention are
acid addition salts formed with pharmaceutically
acceptable acids like hydrochloride, hydrobromide,
sulfate or bisulfate, phosphate or hydrogen phosphate,
acetate, benzoate, succinate, fumarate, maleate,
lactate, citrate, tartrate, gluconate,
methanesulfonate, benzenesulfonate, and
para-toluenesulfonate salts. The compounds of the
present invention may be obtained as E/Z isomer
mixture or as essentially pure E-isomers or Z isomers.
The E/Z isomerism preferably refers to the vinyl
moiety linking the phenyl with the azolidinone moiety.
In a specific embodiment, the compounds of formula (I)
are Z-isomers. A first aspect of the present invention
consists in the use of selective PI3 Kinase gamma
inhibitor in the manufacture of a medicament for the
treatment of disorders related to erythrocyte
deficiency. Such PD Kinase gamma inhibitor compounds
may be of formula (I) as well as its geometrical
isomers, its optically active forms as enantiomers,
diastereomers and its racemate forms, as well as
pharmaceutically acceptable salts and pharmaceutically
active derivatives thereof and may be used for the
preparation of a medicament for the prophylaxis and/or
treatment of disorders related to erythrocyte
deficiency.In a preferred embodiment, the selective
PI3 Kinase gamma inhibitors are useful for the
treatment and/or prophylaxis of haematological
disorders including haemolytic anaemia, aplastic
anaemia, pure red cell anaemia. 



In a specific embodiment, the treatment of the
haematological disorder comprises an initial or a
simultaneous sensibilisation step using low amounts of
erythropoetin (EPO) or a variant or analog thereof. A
farther aspect of the present invention consists in a
pharmaceutical composition comprising a PI3 Kinase
gamma inhibitor and a pharmaceutically acceptable
excipient. In a specific embodiment the pharmaceutical
composition furthermore contains an erythropoetin
(EPO), a variant or an analog thereof. The
pharmaceutical compositions of the present invention
can be administered by a variety of routes including
oral, rectal, transdermal, subcutaneous, intravenous,
intramuscular and intranasal. The administered dosage
of EPO when combined with the simultaneous, preceding
or subsequent administration of a PD Kinase gamma
inhibitor usually does not exceed about 300 IU/kg of
body weight, more preferably 250 IU/kg of body weight,
even more preferably not more than 250, 150, 75 or 50
IU/kg of body weight. The substituents within formula
(I) are defined as follows: A is an unsubstituted or
substituted 5-8 membered heterocyclic group or an
unsubstituted or substituted carbocyclic group. Said
carbocyclic group may be fused with an unsubstituted
or substituted aryl, an unsubstituted or substituted
heteroaryl, an unsubstituted or substituted cycloalkyl
or an unsubstituted or substituted
heterocycloalkyl.Such heterocyclic or carbocyclic
groups comprise aryl, heteroaryl, cycloalkyl and
heterocycloalkyl, including phenyl, phenantrenyl,
cyclopentyl, cyclohexyl, norbornyl, pyrrolidine,
piperidine, piperazine, 1-methylpiperazine,
morpholine, pyrrolyl, furanyl, thienyl, imidazolyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
pyrazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl,
1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,5-oxadiazolyl, 1,3,4- oxadiazolyl,l,3,4-triazinyl,
1,2,3-triazinyl, benzoiuryl, [2,3-dihydro]benzofuryl,
isobenzofuryl, benzothienyl, benzotriazolyl,
isobenzothienyl, indolyl, isoindolyl, 3Hindolyl,
benzimidazolyl, imidazo[l,2-a]pyridyl, benzothiazolyl,
benzoxazolyl, quinolizinyl, quinazolinyl, pthalazinyl,
quinoxalinyl, cinnolinyl, napthyridinyl,
pyrido[3,4-b]pyridyl, pyrido[3,2-b]pyridyl,
pyrido[4,3-b]pyridyl, quinolyl, isoquinolyl,
tetrazolyl, 5,6,7,8- tetrahydroquinolyl,
5,6,7,8-tetrahydroisoquinolyl, purinyl, pteridinyl,
carbazolyl, xanthenyl or benzoquinolyl 



Further examplary heterocyclic or carbocyclic groups A
include unsubstituted or substituted dioxol,
unsubstituted or substituted dioxin, unsubstituted or
substituted dihydroiuran, unsubstituted or substituted
(dihydro) iuranyl, unsubstituted or substituted
(dihydro)oxazinyl, unsubstituted or substituted
oxazinoyl, unsubstituted or substituted pyridinyl,
unsubstituted or substituted isooxazolyl,
unsubstituted or substituted oxazolyl unsubstituted or
substituted (dihydro)napthalenyl, unsubstituted or
substituted pyrimidinyl, unsubstituted or substituted
triazolyl, unsubstituted or substituted imidazolyl,
unsubstituted or substituted pyrazinyl, unsubstituted
or substituted thiazolyl, unsubstituted or substituted
thiadiazolyl, unsubstituted or substituted
oxadiazolyl. X is S, O or NH, preferably S. Y1 and Y2
are independently from each other selected from the
group consisting of S, O or -NH, preferably O. Z is S
or O, preferably O.R1 is selected from the group
comprising or consisting of H, CN, carboxy, acyl,
C1-C6- alkoxy, halogen, hydroxy, acyloxy, an
unsubstituted or substituted Ct-C -alkyl carboxy, an
unsubstituted or substituted d-C -alkyl acyloxy, an
unsubstituted or substituted C1-C6- alkyl alkoxy,
alkoxycarbonyl, an unsubstituted or substituted
d-Co-alkyl alkoxycarbonyl, aminocarbonyl, an
unsubstituted or substituted Ct-C -alkyl
aminocarbonyl, acylamino, an unsubstituted or
substituted d-C -alkyl acylamino, ureido, an
unsubstituted or substituted Ct-C -alkyl ureido,
amino, an unsubstituted or substituted Ct-C -alkyl
amino, ammonium, sulfonyloxy, an unsubstituted or
substituted Ct-C -alkyl sulfonyloxy, sulfonyl, an
unsubstituted or substituted d-C -alkyl sulfonyl,
sulfinyl, an unsubstituted or substituted CrC -alkyl
sulfinyl, sulfanyl, an unsubstituted or substituted
d-C -alkyl sulfanyl, sulfonylamino, an unsubstituted
or substituted Ct-C -alkyl sulfonylamino or carbamate.
In a specific embodiment R1 is H. R2 is selected from
the group comprising or consisting of H, halogen,
acyl, amino, an unsubstituted or substituted Ct-C
-alkyl, an unsubstituted or substituted C2-C6-alkenyl,
an unsubstituted or substituted C2-C6-alkynyl, an
unsubstituted or substituted d-C -alkyl carboxy, an
unsubstituted or substituted Ct-C -alkyl acyl, an
unsubstituted or substituted Ct-C -alkyl
alkoxycarbonyl, an unsubstituted or substituted Ct-C
-alkyl aminocarbonyl, an unsubstituted or substituted
d-C -alkyl acyloxy, an unsubstituted or substituted
C1-C6- alkyl acylamino, an unsubstituted or
substituted d-C -alkyl ureido, an unsubstituted or 



substituted Ct-C -alkyl carbamate, an unsubstituted or
substituted Ct-C -alkyl amino, an unsubstituted or
substituted Ct-C -alkyl alkoxy, an unsubstituted or
substituted Ct-C -alkyl sulfanyl, an unsubstituted or
substituted d-C -alkyl sulfinyl, an unsubstituted or
substituted Ct-C -alkyl sulfonyl, an unsubstituted or
substituted d-Co-alkyl sulfonylaminoary^ an
unsubstituted or substituted aryl, an unsubstituted or
substituted C3- C8-cycloalkyl or heterocycloalkyl, an
unsubstituted or substituted CrC -alkyl aryl, an
unsubstituted or substituted C2-C6-alkenyl-aryl, an
unsubstituted or substituted C2-C6- alkynyl aryl,
carboxy, cyano, hydroxy, Ct-C -alkoxy, nitro,
acylamino, ureido, sulfonylamino, sulfanyl, or
sulfonyl.n is an integer 0, 1 or 2, preferably n is 0
or 1. Most preferred is n = 0. According to a specific
embodiment of the invention, R1 and R2 are both H. In
a farther specific embodiment according to the
invention, X is S, Y1 and Y2 are both O, R1 and R2 are
as above defined and n is 0. A specific sub-group of
formula (I) are compounds having the formula (Ic),
whereby R1, Y7-1 are as above defined andW is O or S;
specifically R1may be an unsubstituted or substituted
C1-C4 alkyl group or an unsubstituted or substituted
C1-C5 alkenyl group, carboxy, cyano, C1-C4-alkoxy,
nitro, acylamino, ureido. Still further compounds have
the formula (II-a) A is selected from the group
consisting of unsubstituted or substituted dioxol,
unsubstituted or substituted dioxin, unsubstituted or
substituted dihydrofuran, unsubstituted or substituted
(dihydro) iuranyl, unsubstituted or substituted
(dihydro)oxazinyl, unsubstituted or substituted
oxazinoyl, unsubstituted or substituted pyridinyl,
unsubstituted or substituted isooxazolyl,
unsubstituted or substituted oxazolyl unsubstituted or
substituted(dihydro)napthalenyl, unsubstituted or
substituted pyrimidinyl, unsubstituted or substituted
triazolyl, unsubstituted or substituted imidazolyl,
unsubstituted or substituted pyrazinyl, unsubstituted
or substituted thiazolyl, unsubstituted or substituted
thiadiazolyl, unsubstituted or substituted
oxadiazolyl. R2 is selected from the group comprising
or consisting of H, halogen, acyl, amino,
unsubstituted or substituted Ct-C -alkyl,
unsubstituted or substituted C2-C6-alkenyl,
unsubstituted or substituted C2-C6-alkynyl,
unsubstituted or substituted d-C -alkyl carboxy,
unsubstituted or substituted d-C -alkyl acyl,
unsubstituted or substituted C1-C6- alkyl
alkoxycarbonyl, unsubstituted or substituted CrC
-alkyl aminocarbonyl, unsubstituted or substituted
Ct-C -alkyl acyloxy, unsubstituted or substituted Ct-C
-alkyl 



acylamino, unsubstituted or substituted Ct-C -alkyl
ureido, unsubstituted or substituted C1- C6-alkyl
carbamate, unsubstituted or substituted d-C -alkyl
amino, unsubstituted or substituted Ct-C -alkyl
alkoxy, unsubstituted or substituted Ct-C -alkyl
sulfanyl, unsubstituted or substituted Ct-C -alkyl
sulfinyl, unsubstituted or substituted Ct-C -alkyl
sulfonyl, unsubstituted or substituted d-C -alkyl
sulfonylaminoaryl, an unsubstituted or substituted
aryl, unsubstituted or substituted C3-C8-cycloalkyl or
heterocycloalkyl, unsubstituted or substituted Ct-C
-alkyl aryl, unsubstituted or substituted
C2-C6-alkenylaryl, unsubstituted or substituted
C2-C6-alkynyl aryl, carboxy, cyano, hydroxy, C1-C6-
alkoxy, nitro, acylamino, ureido, sulfonylamino,
sulfanyl, or sulfonyl. More specific
thiazolidinone-vinyl fused-benzene derivatives are of
formula (II) (H)as well as its geometrical isomers,
its optically active forms as enantiomers,
diastereomers and its racemate forms, as well as
pharmaceutically acceptable salts and pharmaceutically
active derivatives thereof, wherein Y1, Z, R1, R2 are
as above defined and n is 0 or 1. In a specific
embodiment R1 is an unsubstituted or substituted d-C
-alkyl, an unsubstituted or substituted CrC -alkyl
aryl, an unsubstituted or substituted aryl, an
unsubstituted or substituted C3-C8-cycloalkyl or
-heterocycloalkyl, an unsubstituted or substituted
C1-C6- alkyl aryl, an unsubstituted or substituted
C2-C6-alkenyl-aryl, an unsubstituted or substituted
C2-C6-alkynyl aryl. In a specific embodiment Y1 is O.
Still further thiazolidinone-vinyl fused-benzene
derivatives are of formula (III) as well as its
geometrical isomers, its optically active forms as
enantiomers, diastereomers and its racemate forms, as
well as pharmaceutically acceptable salts and
pharmaceutically active derivatives thereof, wherein
R1 and R2 are as above defined (the dotted line
represents the optional presence of a double bond).
Still a further embodiment comprises compounds of
formulae (IV), (V) and (VI) :R1 is selected from the
group consisting of hydrogen, halogen, cyano, Ci-C
-alkyl, C1-C6- alkoxy, acyl, alkoxy carbonyl, while R2
is as above defined. In a specific embodiment R2 is an
amino moiety. Still a further embodiment comprises
compounds of formula (T) A is an unsubstituted or
substituted 5-8 membered heterocyclic group or an
unsubstituted or substituted carbocyclic group.
Preferably, A is a heterocyclic moiety. In one
embodiment of the present invention A is a dioxolenyl
or a pyridinyl moiety. 



X is S, O or -NR 3, preferably S. R3 is selected from
the group comprising or consisting of H or
Ct-Ce-alkyl. Y is S or O, preferably O. R1 is selected
from the group comprising or consisting of H, CN,
carboxy, acyl, C1-C6- alkoxy, halogen, hydroxy,
acyloxy, an unsubstituted or substituted d-C -alkyl
carboxy, an unsubstituted or substituted d-Co-alkyl
acyloxy, an unsubstituted or substituted C1-C6-alkyl
alkoxy, alkoxycarbonyl, an unsubstituted or
substituted Ct-C -alkyl alkoxycarbonyl, aminocarbonyl,
an unsubstituted or substituted Ct-C -alkyl
aminocarbonyl, acylamino, an unsubstituted or
substituted d-C -alkyl acylamino, ureido, an
unsubstituted or substituted Ct-C -alkyl ureido,
amino, an unsubstituted or substituted Ct-C -alkyl
amino, ammonium, sulfonyloxy, an unsubstituted or
substituted Ct-C -alkyl sulfonyloxy, sulfonyl, an
unsubstituted or substituted d-Co-alkyl sulfonyl,
sulfinyl, an unsubstituted or substituted Ct-C -alkyl
sulfinyl, sulfanyl, an unsubstituted or substituted
Ct-C -alkyl sulfanyl, sulfonylamino, an unsubstituted
or substituted Ct-C -alkyl sulfonylamino or carbamate.
Preferably R1 is H. R2 is selected from the group
comprising or consisting of H, halogen, acyl, amino,
an unsubstituted or substituted Ct-C -alkyl, an
unsubstituted or substituted C2-C6-alkenyl, an
unsubstituted or substituted C2-C6-alkynyl, an
unsubstituted or substituted d-C -alkyl carboxy, an
unsubstituted or substituted Ct-C -alkyl acyl, an
unsubstituted or substituted Ct-C -alkyl
alkoxycarbonyl, an unsubstituted or substituted Ct-C
-alkyl aminocarbonyl, an unsubstituted or substituted
d-C -alkyl acyloxy, an unsubstituted or substituted
C1-C6- alkyl acylamino, an unsubstituted or
substituted Ct-C -alkyl ureido, an unsubstituted or
substituted Ct-C -alkyl carbamate, an unsubstituted or
substituted Ct-C -alkyl amino, an unsubstituted or
substituted d-C -alkyl alkoxy, an unsubstituted or
substituted d-C -alkyl sulfanyl, an unsubstituted or
substituted d-C -alkyl sulfinyl, an unsubstituted or
substituted Ct-C -alkyl sulfonyl, an unsubstituted or
substituted d-Co-alkyl sulfonylaminoaryl, aryl,
heteroaryl, an unsubstituted or substituted
C3-C8-cycloalkyl or heterocycloalkyl, an unsubstituted
or substituted d-C -alkyl aryl, an unsubstituted or
substituted Ct-C -alkyl heteroaryl, an unsubstituted
or substituted C2-C6-alkenyl-aryl or - heteroaryl, an
unsubstituted or substituted C2-C6-alkynyl aryl or
-heteroaryl, carboxy, cyano, hydroxy, Ct-C -alkoxy,
nitro, acylamino, ureido, sulfonylamino, sulfanyl, or
sulfonyl. Preferably R2 is H. 



In a specific embodiment, R1 and R2 are both H.G is a
substituted or unsubstituted Ci-C -alkyl, substituted
or unsubstituted C2-C6-alkyenyl, substituted or
unsubstituted C2-C6-alkynyl, substituted or
unsubstituted heteroaryl, an unsubstituted or
substituted d-C -alkyl aryl, an unsubstituted or
substituted d-C -alkyl heteroaryl, an unsubstituted or
substituted C2-C6-alkenyl-aryl or -heteroaryl, an
unsubstituted or substituted C2-C6-alkynyl aryl or
-heteroaryl, substituted or unsubstituted d-C -alkoxy,
cyano, substituted or unsubstituted d-C -acyl or G is
a sulfonyl moiety. In particular, G is selected from
the group comprising or consisting of a sulfonyl
moiety, a cyano or an substituted or unsubstituted d-C
-alkoxy. Specific compounds are : Example Name 1 5-(l
,3-benzodioxol-5-ylmethylene)-l
,3-thiazolidine-2,4-dione 2 5-(l
,3-benzodioxol-5-ylmethylene)-2-thioxo-l
,3-thiazolidin-4-one 3
5-(2,3-dihydro-l,4-benzodioxin-6-ylmethylene)-l,3-thia
zolidine-2,4-dione 4
5-[(9,10-dioxo-9,10-dihydiOanthracen-2-yl)methylene]-l
,3-thiazolidine-2,4-dione 5 (5-[(2,2-difluoro-l
,3-benzodioxol-5-yl)methylene]-l
,3-thiazolidine-2,4-dione
5-[(4-methyl-3-oxo-3,4-dihydro-2H-l
,4-benzoxazin-6-yl)methylene]-l ,3-thiazolidine-
2,4-dione 7 5-(l
,3-benzodioxol-5-ylmethylene)-2-imino-l
,3-thiazolidin-4-one 8
5-(3-Methyl-benzoiuran-5-ylmethylene)-thiazolidine-2,4
-dione 9
3-[5-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-benzofura
n-3-yl]-acrylic acid 10
5-(3,4-Dihydro-2H-benzo[l,4]oxazin-6-ylmethylene)-thia
zolidine-2,4-dione 11
5-(3-Amino-benzo[d]isoxazol-5-ylmethylene)-thiazolidin
e-2,4-dione12
5-Benzo[l,2,5]oxadiazol-5-ylmethylene-thiazolidine-2,4
-ione 13
5-(2-Fluoro-benzofuran-6-ylmethylene)-thiazolidine-2,4
-dione
5-Benzo[l,3]dioxol-5-ylmethylene-4-oxo-thiazolidin-2-y
lidene-cyanamide The compounds of formula (I) may be
obtained according to the methods described in
PCT/EP02/1 00798 andEP-03102313.8 The pharmaceutical
compositions of the present invention typically
comprise a pharmaceutically acceptable carrier,
diluent or excipient. A person skilled in the art is
aware of a whole variety of such carrier, diluent or
excipient compounds suitable to formulate a
pharmaceutical composition. The medicament of the
invention, together with a conventionally employed
adjuvant, car 



rier, diluent or excipient may be placed into the form
of pharmaceutical compositions and unit dosages
thereof, and in such form may be employed as solids,
such as tablets or filled capsules, or liquids such as
solutions, suspensions, emulsions, elixirs, or
capsules filled with the same, all for oral use, or in
the form of sterile injectable solutions for
parenteral (including subcutaneous use). Such
pharmaceutical compositions and unit dosage forms
thereof may comprise ingredients in conventional
proportions, with or without additional active
compounds or principles, and such unit dosage forms
may contain any suitable effective amount of the
active ingredient commensurate with the intended daily
dosage range to be employed. The pharmaceutical
compositions of the present invention can be
administered by a variety of routes including oral,
rectal, transdermal, subcutaneous, intravenous,
intramuscular and intranasal. The compositions for
oral administration can take the form of bulk liquid
solutions or suspensions, or bulk powders. More
commonly, however, the compositions are presented in
unit dosage forms to facilitate accurate dosing. The
term "unit dosage forms" refers to physically discrete
units suitable as unitary dosages for human subjects
and othermammals, each unit containing a predetermined
quantity of active material calculated to produce the
desired therapeutic effect, in association with a
suitable pharmaceutical excipient. Typical unit dosage
forms include prefilled, premeasured ampoules or
syringes of the liquid compositions or pills, tablets,
capsules or the like in the case of solid
compositions. In such compositions, the PI3 Kinase
gamma inhibitor is usually a minor component (from
about 0.1 to about 50% by weight or preferably from
about 1 to about 40% by weight) with the remainder
being various vehicles or carriers and processing aids
helpiul for forming the desired dosing form. Liquid
forms suitable for oral administration may includea
suitable aqueous or nonaqueous vehicle with buffers,
suspending and dispensing agents, colorants, flavors
and the like. Solid forms may include, for example,
any of the following ingredients, or compounds of a
similar nature: a binder such as microcrystalline
cellulose, gum tragacanth or gelatine; an excipient
such as starch or lactose, a disintegrating agent such
as alginic acid, Primogel, or corn starch; a lubricant
such as magnesium stearate; a glidant such as
colloidal silicon dioxide; a sweetening agent such as
sucrose or saccharin; or a flavoring agent such as
pepper mint, methyl salicylate, or orange flavoring.
Injectable compositions are typically based upon
injectable sterile saline or phosphate-buf 



fered saline or other injectable carriers known in the
art. As above mentioned, the PI3 Kinase gamma
inhibitor in such compositions is typically a minor
component, frequently ranging between 0.05 to 10% by
weight with the remainder being the injectable carrier
and the like. The injectable may also contain EPO or a
variant or an analog The above described components
for orally administered or injectable compositions are
merely representative. Further materials as well as
processing techniques and the like are set out in Part
5 of Remington 's Pharmaceutical Sciences, 20th
Edition, 2000, Marck Publishing Company, Easton,
Pennsylvania, which is incorporated herein by
reference.The compounds of this invention can also be
administered in sustained release forms or from
sustained release drug delivery systems. A description
of representative sustained release materials can also
be found in the incorporated materials in Remington 's
Pharma ceutical Sciences.Example 15 : Biological
assays The compounds used according to the present
invention are selective inhibitors of PI3 Kinase
gamma. Thus, the compounds are at least twice as
active in inhibiting PD Kinase gamma than in
inhibiting PI3 Kinase alpha or delta. More preferably
they are 4 times, even more preferably more than 6
times more active in inhibiting PI3 Kinase gamma than
in inhibiting PI3 Kinase alpha or delta. To assess the
compounds in terms of their selectivity with respect
to the isoforms of PI3 Kinase, they may be subjected
to the following binding assay: a) High Throughput
PI3K lipid kinase assay (binding assay): The assay
combines the scintillation proximity assay technology
(SPA, Amersham) with the capacity of neomycin (a
polycationic antibiotic) to bind phospholipids with
high affinity and specificity. The Scintillation
Proximity Assay is based on the properties of weakly
emitting isotopes (such as 3H, 1251, 33P). Coating SPA
beads with neomycin allows the detection of
phosphorylated lipid substrates after incubation with
recombinant PI3K and radioactive ATP in the same well,
by capturing the radioactive phospholipids to the SPA
beads through their specific binding to neomycin. To a
384 wells MTP containing 5 ml of the test compound of
formula (I) (solubilized in 6% DMSO; to yield a
concentration of 100, 30, 10, 3, 1,0.3, 0.1, 0.03,
0.01, 0.001 mM of the test compound), the following
assay components are added. 1) 5 ml (58 ng) of Human
recombinant GST-PI3Kg or GST-PDK a or GST-PI3K5 (in
Hepes 40 mM, pH 7.4, DTT 1 mM and ethylenglycol 5%) 2)
10 ml of lipid micelles and 3) 10 ml of Kinase buffer 



([33P]g-ATP 45mM/60nCi, MgCl23OmM, DTT ImM,
b-Glycerophosphate ImM, Na3VO4 100 mM, Na Cholate 0.3
%, in Hepes 40 mM, pH 7.4). After incubation at room
temperature for 180 minutes, with gentle agitation,
the reaction is stopped by addition of 60 ml of a
solution containing 100 mg of neomycin-coated PVT SPA
beads in PBS containing ATP 1OmM and EDTA 5mM. The
assay is iurther incubated at room temperature for
60minutes with gentle agitation to allow binding of
phospholipids to neomycin-SPA beads. After
precipitation of the neomycin-coated PVT SPA beads for
5 minutes at 1500 x g, radioactive PtdIns(3)P is
quantified by scintillation counting in a Wallac
MicroBeta(tm) plate counter. The values indicated in
respect of PI3K g or PI3K d or GST-PI3K a refer to the
IC50 (mM), i.e. the amount necessary to achieve 50%
inhibition of said target.Example compounds are set
out in Table 1. Table 1: IC5Ovalues of selective PDKg
Inhibitorsb) EPO induced erythrocyte formation:
Investigation of the effect of PI3K inhibitors on the
differentiation of red cell population, but also on
the expansion of undifferentiated stem cells . Two
different culture systems. A and B, were explored.
Culture system A (containing no IL-3): Differentiation
of bone-marrow derived stem cells into the red cell
line only. Semi- optimal systems in respect of the
expansion of colony forming units, because of the lack
of IL3 and other early acting growth factors. The
culture conditions are: IMDM-culture medium, 30 %
pre-selected fetal calf serum, 1% BSA, Glutamine 40
ug/ml iron saturated transferin, 10-6 MoI
Mercaptoethanol, 10ng/ml SCF, lOOU/ml IL6, 7 U Epo,.
Culture system B (containing IL-3): Colony forming
unit assay. The culture conditions are: IMDM-culture
medium, 30 % pre selected fetal calf serum, 1% BSA,
Glutamine, 40 ug/ml iron saturated transferin, 10-6
MoI Mercaptoethanol, lOng/ml SCF, 100U/ml IL6, 7 U/ml
Epo, 100U/ml IL3, 28ng/ml GM-CSF, 0,3 % agar.
Mobilized CD34 positive stem cells were seeded into
the culture at day 0 and expanded for 13 days. Samples
for the colony assay or for flow cytometry were taken
at day 0, 3, 6 9 and 13. The colony assay was first
performed in the absence of the test compounds of
formula (I) in order to determine the CFU rate (colony
forming unit). After 13 days the number of 



colonies was assessed. In a second run the same assay
was performed using a test compound according to
formula (I) added to the culture systems at day
1.PI-3Kg is up-regulated during the first 12 h of in
vitro culture of CD34 positive stem cells and down
regulated following 5 days of Epo treatment. Thereby,
the effect of the test compounds according to formula
(I) on the expansion of hematopoietic progenitor cells
and on the red cell differentiation was investigated.
Colony forming units and the expression of Glycophorin
A (marker) on the cell surface were used as markers
for stem cell erythropoesis. Additionally, the
presence of the cell surface antigen CD34 was also
monitored to assess the differentiation status of the
in vitro expanded cell lineage. Treatment of cells
with test compounds according to formula (I) resulted
in a significantly higher expansion rate of nucleated
cells compared to the untreated control. For instance
the use of the compound of Example 1 (i.e.
5-(l,3-benzodioxol-5-ylmethylene)-l,3-
thiazolidine-2,4-dione) results in a 4-fold increase
of the expansion over the control in 13 days. At the
same time, the cell proliferation was not enhanced.
Relative expansion rate of GlyA-positive cells: At day
0, the stage of differentiation only few, if any
cells, are GIyA positive. This antigen is induced by
the binding of the Eporeceptor and to a lesser extent
by the TPO-receptor (thrombocyte). The expansion rate
is calculated as the absolute number of GlyA-positive
cells at the time point of interest divided by the
absolute number of GlyA-positive cells in the starting
material. Pharmacological inhibition of PI-3Kg using
the test compounds according to formula (I) resulted
in an accelerated up-regulation of GIyA surface marker
and hence an increased proliferation of those cells.
The growth factor combination SCF, IL-6 and Epo is not
sufficient for an expansion of early hematopoietic
cell. This results in a low expansion of those cells.
But even under those sub-optimal conditions the
inhibition of PI-3Kg caused a higher expansion of the
CD34-positive cellsAn increase of the GlyA-antigen
expression on CD34-positive cells may suggest an
influence of PI-3Kg on the later differentiation steps
but also at the progenitor level. This can be
confirmed by the analysis of the erythroid colony
forming units (CFU-E) and burst forming units (BFU).
The absolute expansion rate of CFU-GM: Myeloid
progenitor cells are not supported by the selected
growth factor combination. 



Consequently, the CFU-GM expansion is very low
compared to a medium complemented by SCF, IL-3, IL-6,
GM-CSF and Epo. References List 1. Vanhaesebroeck B et
al., Trends Biochem Sci. 22(7) p.267-72 (1997); 2.
Leslie N.R et al Chem Rev. 101(8) p.2365-80 (2001); 3.
Katso R. et al. Annu Rev Cell Dev Biol. 17 p.615-75
(2001) 4. Toker a. et al Cell MoI Life Sci. 59(5)
p.761-79 (2002); 5. Vanhaesebroeck B. Exp Cell Res.
25(1) p.239-54 (1999) 6. June H. Myklebust et al.,
Experimental Hematology 30 (2002), 990 7. L. Neri et
al. Cellular Signalling 14 (2002) 2 1 8.
PCT/EP02/100798 9. EP-03102313.8Claims 1. Use of a
selective PI3 Kinase gamma inhibitor in the
manufacture of a medicament for the treatment of
disorders related to erythrocyte deficiency. 2. Use
according to claim 1, wherein furthermore including
the administration of erythropoetin (EPO), a variant
or an analog thereof. 3. Use according to any of
claims 1 or 2, wherein the disease is anaemia. 4. Use
according to claim 3, wherein the disease is
selelected from the group of haemolytic anaemia,
aplastic anaemia, pure red cell anaemia. 5. Use
according to any of claims 1 to 4, wherein the PI3
Kinase gamma inhibitor is a compound according to
formula (I) as well as its geometrical isomers, its
optically active forms as enantiomers, diastereo-mers
and its racemate forms, as well as pharmaceutically
acceptable salts and pharmaceutically active
derivatives thereof, wherein A is a 5-8 membered
heterocyclic or carbocyclic group, wherein said
carbocyclic group may be fused with aryl, heteroaryl,
cycloalkyl or heterocycloalkyl; X is S, O or NH; Y1
and Y2 are independently S, O or -NH;Z is S or O; R1
is H, CN, carboxy, acyl, Ct-C -alkoxy, halogen,
hydroxy, acyloxy, Ct-C -alkyl carboxy, d-C -alkyl
acyloxy, Ct-C -alkyl alkoxy, alkoxycarbonyl, Ct-C
-alkyl alkoxycarbonyl, aminocarbonyl, Ct-C -alkyl
aminocarbonyl, acylamino, Ct-C -alkyl 



acylamino, ureido, CrC -alkyl ureido, amino, Ct-C
-alkyl amino, ammonium, sulfonyloxy, Ct-C -alkyl
sulfonyloxy, sulfonyl, Ct-C -alkyl sulfonyl, sulfinyl,
C1-C6- alkyl sulfinyl, sulfanyl, Ct-C -alkyl sulfanyl,
sulfonylamino, Ct-C -alkyl sulfonylamino or carbamate;
R2 is selected from the group comprising or consisting
of H, halogen, acyl, amino, Ct-Ce-alkyl,
C2-C6-alkenyl, C2-C6-alkynyl, Ct-Ce-alkyl carboxy,
d-Ce-alkyl acyl, CrC -alkyl alkoxycarbonyl, d-Ce-alkyl
aminocarbonyl, Ct-C -alkyl acyloxy, C1-C6- alkyl
acylamino, Ct-C -alkyl ureido, Ct-C -alkyl amino, Ct-C
-alkyl alkoxy, C1-C6- alkyl sulfanyl, Ct-Ce-alkyl
sulfinyl, Ct-Ce-alkyl sulfonyl, Ct-Ce-alkyl
sulfonylaminoaryl, aryl, C3-C8-cycloalkyl or
heterocycloalkyl, Ct-C -alkyl aryl, C2-
C6-alkenyl-aryl, C2-C6-alkynyl aryl, carboxy, cyano,
hydroxy, Ct-C -alkoxy, nitro, acylamino, ureido, Ct-C
-alkyl carbamate, sulfonylamino, sulfanyl, or
sulfonyl; n is 0, 1 or 2. 6. Use according to claim 5,
wherein Y1 and Y2 are both oxygen. 7. Use according to
claim 5 or 6, wherein n is 1 or 2 and R1 and R2 are
both H. 8. Use of compounds according to any of claims
5 to 7, wherein X is S, Y1 and Y2 are both O, R1 and
R2 are as above-defined and n is 0. 9. Use according
to any of claims 5 to 8, wherein the PI3 Kinase gamma
inhibitor is a compound according to formula (II-a)A
is selected from the group consisting of dioxol,
dioxin, dihydroiuran, (dihydro) iuranyl,
(dihydro)oxazinyl, pyridinyl, isooxazolyl, oxazolyl
(dihydro)napthalenyl, pyrimidinyl, triazolyl,
imidazolyl, pyrazinyl, thiazolidinyl, thiadiazolyl,
oxadiazolyl; R2 is selected from the group comprising
or consisting of H, halogen, acyl, amino, d-Ce-alkyl,
C2-C6-alkenyl, C2-C6-alkynyl, d-Ce-alkyl carboxy,
d-Ce-alkyl acyl, Ct-C -alkyl alkoxycarbonyl,
d-Co-alkyl aminocarbonyl, Ct-C -alkyl acyloxy, C1-C6-
alkyl acylamino, Ct-C -alkyl ureido, Ct-C -alkyl
carbamate, Ct-C -alkyl amino, C1- C6-alkyl alkoxy,
d-Ce-alkyl sulfanyl, d-Ce-alkyl sulfinyl, d-Ce-alkyl
sulfonyl, C1- C6-alkyl sulfonylaminoaryl, aryl,
C3-C8-cycloalkyl or heterocycloalkyl, Ct-C -alkyl
aryl, C2-C6-alkenyl-aryl, C2-C6-alkynyl aryl, carboxy,
cyano, hydroxy, Ct-C -alkoxy, nitro, acylamino,
ureido, sulfonylamino, sulfanyl, or sulfonyl. 10. Use
according to any of claims 5 to 9, wherein the PI3
Kinase gamma inhibitor is a compound according to
formula (II) 



as well as its geometrical isomers, its optically
active forms as enantiomers, diastereo-mers and its
racemate forms, as well as pharmaceutically acceptable
salts and pharmaceutically active derivatives thereof,
wherein :Z, Y1, R1, R2 are as above defined, n is 0 or
1. 11. Use according to claim 10, wherein Y1 is O. 12.
Use according to any of claims 10 or 11, wherein R1 is
selected in the group consisting of Ct-C -alkyl, CrC
-alkyl aryl, aryl, C3-C8-cycloalkyl or
heterocycloalkyl, d-C -alkyl aryl, C2-C6-alkenyl-aryl
or C2-C6-alkynyl aryl. 13. Use according to any of
claims 5 to 9, wherein the PI3 Kinase gamma inhibitor
is a compound according to formula (III) as well as
its geometrical isomers, its optically active forms as
enantiomers, diastereomers and its racemate forms, as
well as pharmaceutically acceptable salts and pharma
ceutically active derivatives thereof, wherein R1 and
R2 is as above defined. 14. Use according to any of
claims 5 to 9, wherein the PI3 Kinase gamma inhibitor
is a compound according any of formulae (FV), (V) and
(VI)wherein R1 is selected from the group consisting
of hydrogen, halogen, cyano, C1-C6- alkyl, d-C
-alkoxy, acyl, alkoxy cabonyl, while R2 is as above
defined. 15. Use according to any of claims 1 to 4,
wherein the PI3 Kinase gamma inhibitor is a compound
to formula (T), wherein A is an 5-8 membered
heterocyclic group or an carbocyclic group which may
be iused with an aryl, an heteroaryl, an cycloalkyl or
an heterocycloalkyl; X is S, O or -NR 3; Y is S or O;
R1 is selected from the group comprising or consisting
of H, CN, carboxy, acyl, C1- C6-alkoxy, halogen,
hydroxy, acyloxy, Ct-C -alkyl carboxy, Ct-C -alkyl
acyloxy, C1- C6-alkyl alkoxy, alkoxycarbonyl, CrC
-alkyl alkoxycarbonyl, aminocarbonyl, C1-C6- alkyl
aminocarbonyl, acylamino, Ct-C -alkyl acylamino,
ureido, Ct-C -alkyl ureido, amino, Ct-C -alkyl amino,
ammonium, sulfonyloxy, Ct-C -alkyl
sulfonyloxy,sulfonyl, d-C -alkyl sulfonyl, sulfinyl,
Ct-C -alkyl sulfinyl, sulfanyl, Ct-C -alkyl sulfanyl,
sulfonylamino, Ct-C -alkyl sulfonylamino or carbamate;
R2 is selected from the group comprising or consisting
of H, halogen, acyl, amino, Ct-Ce-alkyl,
C2-C6-alkenyl, C2-C6-alkynyl, Ct-Ce-alkyl carboxy,
d-Ce-alkyl acyl, d-C -alkyl alkoxycarbonyl, d-C -alkyl
aminocarbonyl, d-Co-alkyl acyloxy, C1-C6- 



alkyl acylamino, Ct-C -alkyl ureido, Ct-C -alkyl
carbamate, Ct-C -alkyl amino, C1- C6-alkyl alkoxy,
Ct-C -alkyl sulfanyl, Ct-C -alkyl sulfinyl, Ct-C
-alkyl sulfonyl, C1- C6-alkyl sulfonylaminoaryl, aryl,
heteroaryl, C3-C8-cycloalkyl or heterocycloalkyl, d-C
-alkyl aryl, d-Ce-alkyl heteroaryl, C2-C6-alkenyl-aryl
or -heteroaryl, C2-C6- alkynyl aryl or -heteroaryl,
carboxy, cyano, hydroxy, Ct-C -alkoxy, nitro,
acylamino, ureido, sulfonylamino, sulfanyl, or
sulfonyl; G is a Ct-C -alkyl, C2-C6-alkyenyl,
C2-C6-alkynyl, heteroaryl, Ct-C -alkyl aryl, C1-
C6-alkyl heteroaryl, C2-C6-alkenyl-aryl or
-heteroaryl, C2-C6-alkynyl aryl or - heteroaryl, d-C
-alkoxy, cyano, C -C -acyl, or a sulfonyl moiety. R3
is selected from the group comprising or consisting of
H or Ct-C -alkyl. 16. Use according to any of claims 1
to 15, wherein the PI3 Kinase gamma inhibitor is a
compound according selected from the group consisting
of: 5-(l ,3-benzodioxol-5-ylmethylene)-l
,3-thiazolidine-2,4-dione 5-(l
,3-benzodioxol-5-ylmethylene)-2-thioxo-l
,3-thiazolidin-4-one
5-(2,3-dihydro-l,4-benzodioxin-6-ylmethylene)-l,3-thia
zolidine-2,4-dione
5-(2,3-dihydro-l-benzoiuran-5-ylmethylene)-l,3-thiazol
idine-2,4-dione
5-[(7-methoxy-l,3-benzodioxol-5-yl)methylene]-l,3-thia
zolidine-2,4-dione
5-[(9,10-dioxo-9,10-dihydroanthracen-2-yl)methylene]-l
,3-thiazolidine-2,4-dione
(5-[(2,2-difluoro-l,3-benzodioxol-5-yl)methylene]-l,3-
thiazolidine-2,4-dione(5Z)-5-(l,3-dihydro-2-benzoil
iran-5-ylmethylene)-l,3-thiazolidine-2,4-dione
5-(1-benzoiuran-5
-ylmethylene)-1,3-thiazolidine-2,4-dione
5-[(4-methyl-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-6-yl)
methylene]- 1,3- thiazolidine-2,4-dione 5-(l
,3-benzodioxol-5-ylmethylene)-2-imino-l
,3-thiazolidin-4-one
5-Quinolin-6-ylmethylene-thiazolidine-2,4-dione
5-Quinolin-6-ylmethylene-2-thioxo-thiazolidin-4-one
2-Imino-5-quinolin-6-ylmethylene-thiazolidin-4-one
5-(3-Methyl-benzo[d]isoxazol-5-ylmethylene)-thiazolidi
ne-2,4-dione
5-(4-Phenyl-quinazolin-6-ylmethylene)-thiazolidine-2,4
-dione
5-(4-Dimethylamino-quinazolin-6-ylmethylene)-thiazolid
ine-2,4-dione
5-[(4-aminoquinazolin-6-yl)methylene]-l,3-thiazolidine
-2,4-dione
5-[(4-piperidin-l-ylquinazolin-6-yl)methylene]-l,3-thi
azolidine-2,4-dione 



5-[(4-morpholin-4-ylquinazolin-6-yl)methylene]-l,3-thi
azolidine-2,4-dione
5-{[4-(benzylamino)quinazolin-6-yl]methylene
}-1,3-thiazolidine-2,4-dione
5-{[4-(diethylamino)quinazolin-6-yl]methylene}
-1,3-thiazolidine-2,4-dione
5-({4-[(pyridin-2-ylmethyl)amino]quinazolin-6-yl}methy
lene)-l,3-thiazolidine- 2,4-dione 5-(
{4-[(pyridin-3-ylmethyl)amino]quinazolin-6-yl
}methylene)-1,3 -thiazolidine- 2,4-dione ethyl
1-{6-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]quin
azolin-4- yl}piperidine-3-carboxylate ethyl
1-{6-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]quin
azolin^- yl} piperidine-4-carboxylate tert-butyl 1-
{6-[(2,4-dioxo-l
,3-thiazolidin-5-ylidene)methyl]quinazolin-4-yl}
-Lprolinate
5-{[4-(4-methylpiperazin-1-yl)quinazolin-6-yl]methylen
e} -1,3 -thiazolidine-2,4- dione5-{
[4-(4-pyrimidin-2-ylpiperazin-l
-yl)quinazolin-6-yl]methylene} - 1,3-
thiazolidine-2,4-dione 5-(
{4-[4-(4-fluorophenyl)piperidin-1-yl]quinazolin-6-yl}m
ethylene)-1,3 - thiazolidine-2,4-dione
5-{[4-(4-benzylpiperidin-1-yl)quinazolin-6-yl]methylen
e} -1,3-thiazolidine-2,4- dione 5-(
{4-[4-(2-phenylethyl)piperidin-1-yl]quinazolin-6-yl}me
thylene)-1,3- thiazolidine-2,4-dione
5-{[4-(4-methylpiperidin-l-yl)quinazolin-6-yl]methylen
e}-l,3-thiazolidine-2,4- dione
5-{[4-(4-hydroxypiperidin-l-yl)quinazolin-6-yl]methyle
ne}-l,3-thiazolidine-2,4- dione
l-[6-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-quinazoli
n^-yl]-piperidine-4- carboxylic acid
l-[6-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-quinazoli
n^-yl]-piperidine-3- carboxylic acid
l-[6-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-quinazoli
n-4-yl]-pyrrolidine-2- carboxylic acid 



5-(4-Methylamino-quinazolin-6-ylmethylene)-thiazolidin
e-2,4-dione
5-(4-Methoxy-quinazolin-6-ylmethylene)-thiazolidine-2,
4-dione
2-Imino-5-(4-methylamino-quinazolin-6-ylmethylene)-thi
azolidin-4-one
2-Imino-5-(4-piperidine-quinazolin-6-ylmethylene)-thia
zolidin-4-one
2-Imino-5-(4-dimethylamino-quinazolin-6-ylmethylene)-t
hiazolidin-4-one
5-(2-Methyl-2H-benzotriazol-5-ylmethylene)-thiazolidin
e-2,4-dione
5-(3-Methyl-3H-benzotriazol-5-ylmethylene)-thiazolidin
e-2,4-dione
5-(3-Ethyl-3H-benzoimidazol-5-ylmethylene)-thiazolidin
e-2,4-dione
5-{[l-(4-phenylbutyl)-lH-benzimidazol-6-yl]methylene}-
l,3-thiazolidine-2,4- dione 5-[(l -prop-2-yn-l
-yl-lH-benzimidazol-6-yl)methylene]-l
,3-thiazolidine-2,4-dione 5-[(l
-{2-[4-(trifluoromethyl)phenyl]ethyl}-1H-benzimidazol-
6-yl)methylene]-l ,3 -
thiazolidine-2,4-dione5-({1-[2-(4-hydroxyphenyl)ethyl]
-1H-benzimidazol-6-yl}methylene)-1,3-
thiazolidine-2,4-dione methyl
4-{6-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]-1H-
benzimidazol-1- yl} cyclohexanecarboxylate 5-({l-[2-(5
-methoxy-1H-indol-3-yl)ethy1]
-1H-benzimidazol-6-yl}methylene)-1,3 -
thiazolidine-2,4-dione
5-({l-[(l-methyl-lH-pyrazol-4-yl)methyl]-lH-benzimidaz
ol-6-yl}methylene)-l,3- thiazolidine-2,4-dione
5-({1-[2-(3,4-dimethoxyphenyl)ethyl]-1H-benzimidazol-6
-yl}methylene)-1,3- thiazolidine-2,4-dione
5-({1-[2-(4-phenoxyphenyl)ethyl]-1H-benzimidazol-6-yl}
methylene)-1,3- thiazolidine-2,4-dione
5-({l-[4-(trifluoromethyl)benzyl]-lH-benzimidazol-6-yl
}methylene)-l,3- thiazolidine-2,4-dione
4-{6-[(2,4-dioxo-l,3-thiazolidin-5-ylidene)methyl]-lH-
benzimidazol-lyl} cyclohexanecarboxylic acid 5-[(1
-isobutyl-1H-benzimidazol-6-yl)methylene]-1,3-thiazoli
dine-2,4-dione
5-({1-[2-(1,3-benzodioxol-4-yl)ethyl]-1H-benzimidazol-
6-yl}methylene)-1,3- thiazolidine-2,4-dione 



5-({1-[2-(2-phenoxyphenyl)ethyl]-1H-benzimidazol-6-yl}
methylene)-1,3- thiazolidine-2,4-dione
5-{[l-(3,3-diphenylpropyl)-lH-benzimidazol-6-yl]methyl
ene}-l,3-thiazolidine- 2,4-dione
5-{[l-(2-methoxybenzyl)-lH-benzimidazol-6-yl]methylene
}-l,3-thiazolidine-2,4- dione
5-{[l-(3-iurylmethyl)-lH-benzimidazol-6-yl]methylene}-
l,3-thiazolidine-2,4- dione
5-[(l-propyl-lH-benzimidazol-6-yl)methylene]-l,3-thiaz
olidine-2,4-dione
5-Quinoxalin-6-ylmethylene-thiazolidine-2,4-dione
5-Quinoxalin-6-ylmethylene-2-thioxo-thiazolidin-4-one
2-Imino-5-quinoxalin-6-ylmethylene-thiazolidin-4-one
5-Benzothiazol-6-ylmethylene-thiazolidine-2,4-dione
5-(3-Methyl-benzofuran-5-ylmethylene)-thiazolidine-2,4
-dione5-(2-Bromo-3-methyl-benzofuran-5-ylmethylene)-th
iazolidine-2,4-dione 5-(3-bromo-benzoiuran-5
-ylmethylene)-thiazolidine-2,4-dione
3-[5-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-benzofura
n-3-yl]-acrylic acid ethyl ester
3-[5-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-benzofura
n-3-yl]-acrylic acid 5-[3-(3-Oxo-3-piperidin-
1-yl-propenyl)-benzoiuran-5
-ylmethylene]-thiazoli-dine- 2,4-dione Methyl
l-((3-{5-[(2,4-dioxo-l,3-thiazolidin-5-ylidene)methyl]
-l-benzoiliran-3- yl} prop-2-enoyl)prolinate Methyl
l-((3-{5-[(2,4-dioxo-l,3-thiazolidin-5-ylidene)methyl]
-l-benzofuran-3- yl} prop-2-enoyl)-D-prolinate
(5-({3-[(3-oxo-3-pyrrolidin-l -ylprop-1 -en-1 -yl]-l
-benzofuran-5-yl}methylene)-
1,3-thiazolidine-2,4-dione 5-({3-[3-mof
holin^-yl-3-oxoprop-l-en-l-yl]-l-benzoiuran-5-yl}methy
lene)-l,3- thiazolidine-2,4-dione Methyl
1-(3-{5-[(2,4-dioxo-l ,3
-thiazolidin-5-ylidene)methyl]- 1-benzoiuran-3 - yl}
prop-2-enoyl)-L-prolinate
N-cyclohexyl-3-{5-[(2,4-dioxo-l,3-thiazolidin-5-yliden
e)methyl]-l-benzoiuran-3- 



yl} -N-methylacrylamide
3-{5-[(2,4-dioxo-l,3-thiazolidin-5-ylidene)methyl]-l-b
enzofuran-3-yl}-N-ethyl- N-(2-hydroxyethyl)acrylamide
N-cyclobutyl-3 -{5-[(2,4-dioxo- 1,3
-thiazolidin-5-ylidene)methyl]- 1-benzoiuran-3 -
yl}acrylamide 5-({3-[3-azetidin-l-yl-3-oxoprop-l -en-1
-yl]-l -benzoiuran-5-yl}methylene)-l ,3-
thiazolidine-2,4-dione
5-({3-[3-(l,3-dihydro-2H-isoindol-2-yl)-3-oxoprop-l-en
-l-yl]-l-benzofuran-5-
yl}methylene)-l,3-thiazolidine-2,4-dione
5-({3-[3-azepan-l-yl-3-oxoprop-l-en-l-yl]-l-benzoiuran
-5-yl}methylene)-l,3- thiazolidine-2,4-dione
3-{5-[(2,4-dioxo-l,3-thiazolidin-5-ylidene)methyl]-l-b
enzoiuran-3-yl}-Npiperidin- 1-ylacrylamide
3-{5-[(2,4-dioxo-l,3-thiazolidin-5-ylidene)methyl]-l-b
enzoiuran-3-yl}-N- (pyridin-3
-ylmethyl)acrylamideN-cyclohexyl-3-{5-[(2,4-dioxo-l,3-
thiazolidin-5-ylidene)methyl]-l-benzoiuran-3-
yl}acrylamide 5-( {3 -[3-(4-methylpiperazin-
1-yl)-3-oxoprop-1-en-1-yl]-1-benzoiuran-5 -
yl}methylene)-l,3-thiazolidine-2,4-dione
N-cycloheptyl-3
-{5-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]-
1-benzoiuran- 3-yl}acrylamide
5-({3-[3-(2,5-dihydro-lH-pyrrol-l-yl)-3-oxoprop-l-en-l
-yl]-l-benzoiliran-5-
yl}methylene)-l,3-thiazolidine-2,4-dione
N-cyclopentyl-3
-{5-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]-
1-benzoiuran- 3-yl}acrylamide
3-[5-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-benzofura
n-3-yl]-propionic acid ethyl ester
3-[5-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-benzoil
iran-3-yl]-propionic acid
5-[3-(3-Oxo-3-piperidin-l-yl-propyl)-benzoiuran-5-ylme
thylene]-thiazol-idine- 2,4-dione
6-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-2,3-dihydro-
benzo[l,4]oxazine^- carboxylic acid tert-butyl ester 



5-(3,4-Dihydro-2H-benzo[l,4]oxazin-6-ylmethylene)-thia
zolidine-2,4-dione
5-(4-Benzoyl-3,4-dihydro-2H-benzo[l,4]oxazin-6-ylmethy
lene)-thiazolidine-2,4- dione
5-(4-Acetyl-3,4-dihydro-2H-benzo[l,4]oxazin-6-ylmethyl
ene)-thiazolidine-2,4- dione
6-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-benzo[l,4]ox
azine^-carboxylic acid tert-butyl ester
[6-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-3-oxo-2,3-d
ihydro-benzo[l,4]-oxazin- 4-yl]-acetic acid methyl
ester
N-Benzyl-2-[6-(2,4-dioxo-thiazolidin-5-ylidenemethyl)-
3-oxo-2,3-dihydrobenzo[ 1,4]oxazin-4-yl]-acetamide
5-(4-Butyl-3-oxo-3,4-dihydro-2H-benzo[l,4]oxazin-6-ylm
ethylene)-thiazoli-dine- 2,4-dione
5-(4-Benzyl-3-oxo-3,4-dihydro-2H-benzo[l,4]oxazin-6-yl
methylene)-thiazolidine- 2,4-dione
5-(2-Chloro-benzofuran-5-ylmethylene)-thiazolidine-2,4
-dione5-(3-Amino-benzo[d]isoxazol-5-ylmethylene)-thiaz
olidine-2,4-dione
5-(3-Phenylethynyl-benzofuran-5-ylmethylene)-thiazolid
ine-2,4-dione
5-Benzo[1,2,5]thiadiazol-5-ylmethylene-thiazolidine-2,
4-dione
5-Benzo[1,2,5]oxadiazol-5-ylmethylene-thiazolidine-2,4
-dione
5-(2-Methyl-benzofuran-6-ylmethylene)-thiazolidine-2,4
-dione
5-(2-Carboxymethyl-benzoiuran-6-ylmethylene)-thiazolid
ine-2,4-dione
5-(3-Bromo-2-fluoro-2,3-dihydro-benzoiuran-6-ylmethyle
ne)-thiazolidine-2,4- dione
5-(2-Fluoro-benzoiliran-6-ylmethylene)-thiazolidine-2,
4-dione
N-(5-Benzo[l,3]dioxol-5-ylmethylene-4-oxo-thiazolidin-
2-ylidene)-2- chloro-benzenesulfonamide Ethanesulfonic
acid (5-benzo[l
,3]dioxol-5-ylmethylene-4-oxo-thiazolidin-2-
ylidene)-amide
N-(5-Benzo[l,3]dioxol-5-ylmethylene-4-oxo-thiazolidin-
2-ylidene)-3- chloro-benzenesulfonamide
5-Chloro-l,3-dimethyl-lH-pyrazole^-sulfonic acid
(5-benzo[l,3]dioxol-5- 



ylmethylene-4-oxo-thiazolidin-2-ylidene)-amide
3-(5-Benzo[l,3]dioxol-5-ylmethylene-4-oxo-thiazolidin-
2- ylidenesulfamoyl)-thiophene-2-carboxylic acid
methyl ester Preparation of
6-Chloro-pyridine-3-sulfonic acid
(5-benzo[l,3]dioxol-5-
ylmethylene-4-oxo-thiazolidin-2-ylidene)-amide
Quinoline-8-sulfonic acid
(5-benzo[l,3]dioxol-5-ylmethylene-4-oxothiazolidin-
2-ylidene)-amide
N-(5-Benzo[l,3]dioxol-5-ylmethylene-4-oxo-thiazolidin-
2-ylidene)-
benzenesulfonamideN-(5-Benzo[l,3]dioxol-5-ylmethylene-
4-oxo-thiazolidin-2-ylidene)-4-
methyl-benzenesulfonamide
N-(5-Benzo[l,3]dioxol-5-ylmethylene-4-oxo-thiazolidin-
2-ylidene)- methanesulfonamide
N-[5-(2,2-Difluoro-benzo[l,3]dioxol-5-ylmethylene)-4-o
xo-thiazolidin-2- ylidenej-benzenesulfonamide
N-[5-(2,2-Difluoro-benzo[l,3]dioxol-5-ylmethylene)-4-o
xo-thiazolidin-2- ylidene]-4-methyl-benzenesulfonamide
N-[5-(2,2-Difluoro-benzo[l,3]dioxol-5-ylmethylene)-4-o
xo-thiazolidin-2- ylidenej-methanesulfonamide
Biphenyl-2-sulfonic acid
(5-benzo[l,3]dioxol-5-ylmethylene^-oxothiazolidin-
2-ylidene)-amide Pyridine-3-sulfonic acid
(5-benzo[l,3]dioxol-5-ylmethylene-4-oxothiazolidin-
2-ylidene)-amide
3-(4-Oxo-5-quinolin-6-ylmethylene-thiazolidin-2-yliden
esulfamoyl)- thiophene-2-carboxylic acid methyl ester
2-Chloro-N-(4-oxo-5-quinolin-6-ylmethylene-thiazolidin
-2-ylidene)- benzenesulfonamide
3-(5-Benzo[l,3]dioxol-5-ylmethylene^-oxo-thiazolidin-2
- ylidenesulfamoyl)-thiophene-2-carboxylic acid
5-Benzo[l,3]dioxol-5-ylmethylene-4-oxo-thiazolidin-2-y
lidene-cyanamide
5-Benzo[l,3]dioxol-5-ylmethylene-thiazolidine-2,4-dion
e 2-(O-methyloxime)
4-Oxo-5-quinoxalin-6-ylmethylene-thiazolidin-2-ylidene
-cyanamide 



5-Benzo[l,3]dioxol-5-ylmethylene-2-benzylimino-thiazol
idin-4-one2-Benzylimino-5-quinolin-6-ylmethylene-thiaz
olidin-4-one
2-Propylimino-5-quinolin-6-ylmethylene-thiazolidin-4-o
ne
5-Benzo[l,3]dioxol-5-ylmethylene-2-propylimino-thiazol
idin-4-one
5-(4-Dimethylamino-quinazolin-6-ylmethylene)-2-methyla
mino-thiazol-4- one 17. A composition comprising an
erythropoetin (EPO), a variant or an analog thereof
and a PI3 Kinase gamma inhibitor according to any of
claims 1 to 16 as well as a pharmaceutically
acceptable excipient. 18. A composition according to
claim 17 which is a liquid injectable. 


