
Anti-GM-CSF Antibodies and Uses Therefor BACKGROUND OF
THE INVENTION Granulocyte-macrophage colony
stimulating factor, GM-CSF, was originally identi fied
as a hemopoietic growth factor. It is produced by a
number of cell types including lymphocytes, monocytes,
endothelial cells, fibroblasts and some malignant
cells (Metcalf et al., 1986; Clark and Kamen, 1987;
Hart et al, 1988; Metcalf et al., 1986). In addition
to having a function of growth stimulation and
differentiation on hemopoietic precursor cells, GM-CSF
also was discovered as having a variety of effects on
cells of the immune system expressing the GM-CSF
receptor (for review see: Hamilton, 2002; de Groot et
al., 1998). The most important of these functions is
the activation of monocytes, macrophages and
granulocytes in several immune and inflammatory
processes (Gasson et al., 1990b; Gasson et al., 1990a;
Hart et al., 1988; Rapoport et al., 1992). Mature
GM-CSF is a monomeric protein of 127 amino acids with
two glycosylation sites. The variable degree of
glycosylation results in a molecular weight range
between 14kDa and 35kDa. Non-glycosylated and
glycosylated GM-CSF show similar activity in vitro
(Cebon et al., 1990). The crystallographic analysis of
GM-CSF revealed a barrelshaped structure composed of
four short alpha helices (Diederichs et al., 1991).
The over all folding is similar to other growth
factors like growth hormone, interleukin-2 and
interleukin- 4. GM-CSF exerts its biological activity
by binding to its receptor (Kastelein and Shanafelt,
1993; Sisson and Dinarello, 1988). The most important
sites of GM-CSF receptor (GM-CSF-R) expression are on
the cell surface of myeloid cells and endothelial
cells, whereas lymphocytes are GM-CSF-R negative. The
native receptor is composed of at least two subunits,
alpha and beta. The alpha subunit imparts ligand
specificity and binds GM-CSF with nanomolar affinity
(Gearing et al., 1989; Gasson et al., 1986). The
betasubunit is also part of the interleukin-3 and
interleukin-5 receptor complexes and, in asso ciation
with the GM-CSF receptor alpha subunit and GM-CSF,
leads to the formation of a complex with picomolar
binding affinity (Hayashida et al., 1990). The binding
domains on GM-CSF for the receptor have been mapped:
GM-CSF interacts with the beta subunit of its receptor
via a very restricted region in the first alpha helix
of GM-CSF (Shanafelt et al., 1991b; Shanafelt et al.,
1991a; Lopez et al., 1991). Binding to the alpha
subunit could be mapped to the third alpha helix,
helix C, the initial residues of the loop joining
helices C and D, and to the carboxyterminal tail of
GM-CSF (Brown et al., 1994). Formation of the GM-CSF
trimeric receptor complex leads to the activation of
complex signaling cascades involving molecules of the
JAK/STAT families, She, Ras, Raf, the MAP kinases,
phosphatidylinositol-3 -kinase and NFkB, finally
leading to transcrip tion of c-myc, c-fos and c-jun.
Activation is mainly induced by the beta subunit of
the receptor (Hayashida et al., 1990; Kitamura et al.,
1991; Sato et al., 1993). The shared beta 



subunit is also responsible for the overlapping
functions exerted by IL-3, IL-5 and GMCSF (for review
see: de Groot et al., 1998). Apart from its
hemopoietic growth and differentiation stimulating
activity, GM-CSF functions especially as a
proinflammatory cytokine. Macrophages and monocytes as
well as neutrophils and eosinophils become activated
by GM-CSF, resulting in the release of other cytokines
and chemokines, matrix degrading proteases, increased
HLA expression and increased expression of cell
adhesion molecules or receptors for CC-chemokines. The
latter, in turn, leads to increased chemotaxis of
inflammatory cells into inflamed tissue (Chantry et
al., 1990; Hamilton, 2002; Sisson and Dinarello, 1988;
Zhang et al., 1998; Hamilton et al., 1993; Lopez et
al., 1986; Cheng et al., 2001; Gomez-Cambronero et
al., 2003). Often, GM-CSF exerts its activity in
synergy with other inflammatory stimulating factors
like other cytokines or LPS, e.g. neutrophils treated
with GM-CSF in combination with e.g. LPS will show
increased oxidative burst (Kaufman et al., 1989;
Rapoport et al., 1992). GM-CSF as target for
anti-inflammatory therapy: Due to its diverse
activating functions in the immune system, GM-CSF can
be considered as a target for anti-inflammatory
therapy. Chronic and acute inflammatory dis eases like
rheumatoid arthritis (RA), multiple sclerosis (MS),
Crohn's disease, psoriasis,asthma, atopic dermatitis
or shock may well benefit from the blocking of GM-CSF
activ ity and subsequent reduction of harmful
activities of GM-CSF responsive cells (Hamilton, 1993;
Zhang et al., 1998; Hamilton, 2002). Arthritis:
Several groups showed that GM-CSF, as well as its
receptor, are present in the synovial joint of
arthritis patients (Alvaro-Gracia et al., 1991; Xu et
al., 1989; Haworth et al., 1991). Additionally, GM-CSF
was shown to cause flares of rheumatoid arthritis in
patients treated with GM-CSF for neutropenia in
Felty's syndrome (Hazenberg et al., 1989) or after
chemotherapy (de Vries et al., 1991). First hints on
the usefulness of antibodies blocking GM-CSF for the
treatment of arthritis came from mouse in vivo studies
(Campbell et al., 1997; Campbell et al., 1998; Cook et
al., 2001). Specifically, Cook et al. showed that
neutralizing antibodies to GMCSF showed efficacy in a
collagen-induced arthritis model. Blocking of GM-CSF
led to a reduction of disease severity concerning
inflammation, cartilage destruction and progression of
disease in initially affected limbs or progression to
other limbs. There are several effects of an
anti-GM-CSF therapy from which the patients with
rheumatoid arthritis or with other inflammatory
diseases could benefit. Blocking GM-CSF is expected to
inhibit or reduce: a) the activation and number of
mature monocytes, macrophages, and neutrophils.
Especially neutrophils and macrophages are abundant in
synovial fluid and mem 



brane. The macrophage number in the synovium has been
shown to correlate with the degree of erosion in RA
joints (Mulherin et al., 1996; Burmester et al.,
1997). Macro phages are the source of a variety of
other proinflammatory cytokines and matrix de grading
proteases. Production of H2O2 by neutrophils is part
of the destructive processes taking place in the
arthritic joints (Babior, 2000). b) the
differentiation of myeloid dendritic cells (DCs) and
activation of syno vial DCs (= synoviocytes). GM-CSF
upregulates and maintains HLA class II expression on
DCs and RA synoviocytes (Alvaro-Gracia JM et al.,
1991). DCs are instructed within the joint to acquire
functions associated with the selective activation of
inflammatory Tcells. Specific HLA-DR alleles have been
linked to susceptibility to RA, and activation
ofT-cells via antigen presentation of DCs may play a
crucial role in this type of immune disease
(Santiago-Schwarz et al., 2001). Multiple Sclerosis:
In multiple sclerosis, elevated levels of GM-CSF
correlate with the active phase of MS (Carried et al.,
1998; McQualter et al., 2001) and GM-CSF-/- mice fail
to develop disease in the model system for MS,
experimental encephalomyelitis, EAE (McQualter et al.,
2001). Asthma: In asthma, increased amounts of GM-CSF
in the lung have been reported (Broide and Firestein,
1991). At the same time eosinophils are elevated, on
which GM-CSF in synergy with interleukin-5 acts in
three ways: i) it stimulates the differentiation from
pro genitor cells into eosinophils, ii) it stimulates
their functional activation, and iii) it pro longs the
survival of eosinophils in the lung (Broide et al.,
1992; Yamashita et al., 2002). Thus, reduction of the
survival of eosinophils in asthmatic airways by
blocking GM-CSF is likely to ameliorate disease. The
usefulness of anti-GM-CSF neutralizing antibodies was
further shown in a model for murine asthma where the
administration of such anti bodies led to significant
reduction of airway hyperresponsiveness and airway
inflamma tion (Yamashita et al., 2002). In a different
mouse model, LPS-dependent inflammation of the lung
could be reduced by application of anti-GM-CSF
antibody 22E9 in the mouse (Bozinovski et al., 2003).
Toxic effects: Mice homozygous for a disrupted
granulocyte/macrophage colony-stimulating fac tor
(GM-CSF) gene develop normally and show no major
perturbation of hematopoiesis up to 12 weeks of age.
While most GM-CSF-deficient mice are superficially
healthy and fertile, all develop a disorganized
vascular extracellular matrix with disrupted and
reduced collagen bundles and abnormal lungs with
impaired pulmonary surfactant clearance and reduced
resistance to microbial pathogens in the lung.
Features of the latter pathology 



resemble the human disorder pulmonary alveolar
proteinosis (PAP). GM-CSF does not seem to be
essential for the maintenance of normal levels of the
major types of mature hematopoietic cells and their
precursors in blood, marrow, and spleen. However,
theyimplicate GM-CSF as being essential for normal
vascular development, pulmonary physiology, and for
resistance to local infection (Stanley et al., 1994;
Dranoff et al., 1994; Plenz et al., 2003; Shibata et
al., 2001). Recently, a strong association of
auto-antibodies to GM-CSF with PAP has additionally
implicated GM-CSF signaling abnormalities in the
pathogenesis of PAP in humans. Together, these
observations demonstrate that GM-CSF has a critical
role in regulation of surfactant homeostasis and
alveolar macrophage innate immune functions in the
lung (Bonfield et al., 2002; Trapnell and Whitsett,
2002; Uchida et al., 2004; Kitamura et al., 1999).
High titers of autoantibodies with blocking activity
to GM-CSF have been described in patients with
myasthenia gravis. These patients did not show any
other autoimmune phenomena or hemopoietic deficiencies
or "other obvious clinical correlates" (Meager et al.,
1999). The compound E21R, a modified form of GM-CSF
that antagonizes the function of GM-CSF, had been
evaluated in a phase I safety trial and was found to
have a good safety profile in cancer patients (Olver
et al., 2002). Thus, apart from the lung function,
which should be monitored closely, other side effects
are not expected when applying an anti-GM-CSF therapy.
So far, only antibodies derived from non-human species
with GM-CSF neutralizing function have been generated.
For example, EP 0499161 Al describes an antibody
generated by immunization of mice with oligopeptides,
the sequence of which is derived from a GM-CSF.
Furthermore, the application discloses a method of
alleviating in a mammal in need thereof an undesirable
effect of GM-CSF, which comprises administering to
said mammal a GM-CSF-inhibiting amount of an
immunoglobulin. However, that antibody is a murine
antibody, rendering it unsuitable for human
administration. Additionally, WO 03/068920 discloses
an inhibitory chimeric mouse/human IgGl antibody.
Antibodies that contain non-human sequences are likely
to elicit an immune response in the human patient and
are not appropriate for the therapeutic
administration. For instance, in diseases where
long-term treatment is required (e.g. chronic
inflammatory diseases like rheumatoid arthritis,
asthma and multiple sclerosis), continued
administration of a non-human therapeutic agent
increases the likelihood of a severe inflammatory
reaction and the production of human antibodies that
may neutralize the therapeutic agent.Correspondingly,
in light of the great potential for anti-GM-CSF
antibody therapy, there is a high need for human
anti-GM-CSF antibodies with high affinity that
effectively block the GM-CSF/GM-CSF receptor
interaction. Additionally, it would be advantageous to
have one or more antibodies that can cross-react with
GM-CSF of one or more nonhuman species in order to
test their efficacy in animal-based in vivo models. 



The present invention satisfies these and other needs
by providing fully highly effi cacious anti-GM-CSF
antibodies, which are described below.SUMMARY OF THE
INVENTION It is an object of the invention to provide
human and humanized antibodies that can effectively
block the GM-CSF/GM-CSF receptor interaction. It is
another object of the invention to provide antibodies
that are safe for human administration. It is also an
object of the present invention to provide methods for
treating disease or and/or conditions associated with
the presence of GM-CSF by using one or more anti
bodies of the invention. These and other objects of
the invention are more fully described herein. In one
aspect, the invention provides an antigen-binding
region that is specific for human GM-CSF, where the
isolated human or humanized antibody or functional
frag ment thereof is able (i) to block interaction of
0.5 mg/ml human GM-CSF with the alpha chain of human
GM-CSF receptor expressed on about 2xlO5 CHO-Kl cells
by at least 50% under the following conditions: (a)
the concentration of the human GM-CSF receptor alpha
chain expressed on the CHO-Kl cells is similar to the
concentration of human GM-CSF receptor alpha chain
expressed on about 2x1 05 CHO-GMRa#l l cells, and (b)
the concentration of the isolated human or humanized
antibody or functional fragment thereof is about
5mg/ml; and (ii) to neutralize 0.25 ng/ml human GM-CSF
in a TF-I pro liferation assay with an at least
five-fold lower IC50 value than reference antibody
BVD2- 21Cl 1 and/or reference antibody MAB215. As used
herein, a "TF-I proliferation assay" is defined as the
assay essentially as described in Example 5B. The
skilled worker can obtain CHO-Kl cells expressing
human GM-CSF receptor alpha chain at a concentration
similar to that which is expressed on about 2x1 05
CH0-GMRa#l 1 cells by following the teachings provided
herein. The invention additionally provides an
isolated human or humanized antibody or functional
antibody fragment that contains an antigen-binding
region as disclosed herein. Such an antibody or
functional fragment thereof may contain an
antigen-binding region that contains an H-CDR3 region
depicted in SEQ ID NO: 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 49, 50, 5 1 or 52; the antigen-binding region
may further include an H-CDR2 region depicted in SEQ
ID NO: 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 49, 50,
5 1 or 52; and the antigen-binding region also may
contain an H-CDRl region depicted in SEQ ID NO:11, 12,
13, 14, 15, 16, 17, 18, 19, 20, 49, 50, 5 1 or 52.
Such an antibody or functional fragment thereof may
contain an antigen-binding region that contains a
variable heavy chain depicted in SEQ ID NO: 11, 12,
13, 14, 15, 16, 17, 18, 19, 20, 49, 50, 5 1 or 52.
Such a GM-CSF-specific antibody of the invention may
contain an antigen-binding region that contains an
L-CDR3 region depicted in SEQ ID NO: 31, 32, 33, 34,
35, 36, 37, 38, 39, 40, 58, 59, 60 or 61; the
antigen-binding region may further include an L-CDR2 



region depicted in SEQ ID NO: 31, 32, 33, 34, 35, 36,
37, 38, 39, 40, 58, 59, 60 or 61; and the
antigen-binding region also may contain an L-CDRl
region depicted in SEQ ID NO: 31, 32, 33, 34, 35, 36,
37, 38, 39, 40, 58, 59, 60 or 61. Such an antibody or
functional fragment thereof may contain an
antigen-binding region that contains a variable light
chain depicted in SEQ ID NO: 31, 32, 33, 34, 35, 36,
37, 38, 39, 40, 58, 59, 60 or 61. Peptide variants of
the sequences disclosed herein are also embraced by
the pres ent invention. Accordingly, the invention
includes anti-GM-CSF antibodies having a heavy chain
amino acid sequence with: at least 60 percent sequence
identity in the CDR regions with the CDR regions
depicted in SEQ ID NO: 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 49, 50, 5 1 or 52; and or at least 80 percent
sequence homology in the CDR regions with the CDR
regions depicted in SEQ ID NO: 11, 12, 13, 14, 15, 16,
17, 18, 19, 20, 49, 50, 5 1 or 52. Further included
are anti-GM-CSF antibodies having a light chain amino
acid sequence with: at least 60 percent sequence
identity in the CDR regions with the CDR regions
depicted in SEQ ID NO: 31, 32, 33, 34, 35, 36, 37, 38,
39, 40, 58, 59, 60 or 61; and or at least 80 percent
sequence homology in the CDR regions with the CDR re
gions depicted in SEQ ID NO: 31, 32, 33, 34, 35, 36,
37, 38, 39, 40, 58, 59, 60 or 61. An antibody of the
invention may be an IgG (e.g., IgGi), while an
antibody frag ment may be a Fab or scFv, for example.
An inventive antibody fragment, accordingly, may be,
or may contain, an antigen-binding region that behaves
in one or more ways as described herein. The invention
also is related to isolated nucleic acid sequences,
each of which can encode an antigen-binding region of
a human or humanized antibody or a functional anti
body fragment that is specific for GM-CSF. Such a
nucleic acid sequence may encode a variable heavy
chain of an isolated human or humanized antibody or
functional fragment thereof comprising SEQ ID NO: 1,
2, 3, 4, 5, 6, 7, 8, 9, 10, 44, 45, 46, 47 or 48, or a
nucleic acid sequence that hybridizes under high
stringency conditions to the complemen tary strand of
SEQ ID NO: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 44, 45, 46,
47 or 48. The nucleic acid might encode a variable
light chain of an isolated human or humanized antibody
or functional fragment thereof comprising SEQ ID NO:
21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 53, 54, 55, 56
or 57, or a nucleic acid sequence that hybridizes
under high stringency conditions to the complementary
strand of SEQ ID NO: 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 53, 54, 55, 56 or 57. The nucleic acid
sequence might encode an antigen-binding region of a
human or humanized antibody or a functional antibody
fragment that is specific for human GMCSF, where the
antibody or functional fragment thereof is able (i) to
block interaction of 0.5 mg/ml human GM-CSF with the
alpha chain of human GM-CSF receptor expressed on 2x1
0s CHO-Kl cells by at least 50% under the following
conditions: (a) the concen tration of said human
GM-CSF receptor alpha chain expressed on said CHO-Kl
cells is 



similar to the concentration of human GM-CSF receptor
alpha chain expressed on 2x1 05 CHO-GMRa#l 1 cells and
(b) the concentration of said isolated human or
humanized an tibody or functional fragment thereof is
about 5mg/ml, and (ii) to neutralize 0.25 ng/ml human
GM-CSF in a TF-I proliferation assay with an at least
five-fold lower IC50 value than the reference antibody
BVD2-21C1 1 and/or reference antibody MAB215. Nucleic
acids of the invention are suitable for recombinant
production. Thus, the invention also relates to
vectors and host cells containing a nucleic acid
sequence of the invention. Such host cells might be
bacterial or eukaryotic cells. Compositions of the
invention may be used for therapeutic or prophylactic
appli cations. The invention, therefore, includes a
pharmaceutical composition containing an inventive
antibody (or functional antibody fragment) and a
pharmaceutically acceptable carrier or excipient
therefor. In a related aspect, the invention provides
a method for treating a disorder or condition
associated with the undesired presence of GM-CSF or
GM-CSF expressing cells. Such method contains the
steps of administering to a subject in need thereof an
effective amount of the pharmaceutical composition
that contains an inventive antibody as described or
contemplated herein. Such a disorder or condition
might be an inflammatory disease, such as rheumatoid
arthritis, multiple sclerosis, Crohn's disease,
psoriasis, asthma, atopic dermatitis and shock.Human
or humanized antibodies (and functional fragments
thereof) of the present invention may be
cross-reactive with rat and/or rhesus (macaca) GM-CSF,
as determined by solution equilibrium titration (SET),
and/or TFl proliferation assay.BRIEF DESCRIPTION OF
THE FIGURES Figure I a provides nucleic acid sequences
of various novel antibody variable heavy chain
regions. Figure Ib provides amino acid sequences of
various novel antibody variable heavy chain regions.
CDR regions HCDRl, HCDR2 and HCDR3 are designated from
N- to Cterminus in boldface. Figure 2a provides
nucleic acid sequences of various novel antibody
variable light chain regions. Figure 2b provides amino
acid sequences of various novel antibody variable
light chain regions. CDR regions LCDRl, LCDR2 and
LCDR3 are designated from N- to Cterminus in boldface.
Figure 3 provides amino acid sequences of variable
heavy chain regions of consen sus-based HuCAL(r)
antibody master gene sequences. CDR regions HCDRl,
HCDR2 and HCDR3 are designated from N- to C-terminus
in boldface (SEQ ID NO: 41). Figure 4 provides amino
acid sequences of variable light chain regions of
consen : sus-based HuCAL (r) antibody master gene
sequences. CDR regions LCDRl , LCDR2 and LCDR3 are
designated from N- to C-terminus in boldface (SEQ ID
NO: 42). Figure 5 provides an example of a DNA
sequence of 



pMORPH (r)X9_MOR03929_FH expression vector (SEQ ID NO:
43). Figure 6 provides expression level of GM-CSF
receptor alpha, as determined by FACS analysis using
the GM-CSF receptor alpha specific antibody MAB 1006.
CHOGMRa# l 1 (solid line) is shown in comparison to
CHO-Kl (dotted line). The x-axis rep resents the
relative fluorescence value (RFL), measured in FL2
channel; the y-axis repre sents cell count.DETAILED
DESCRIPTION OF THE INVENTION The present invention is
based on the discovery of novel antibodies that are
specific to or have a high affinity for GM-CSF and
possess one or more other novel properties.
Preferably, an antibody of the invention can deliver a
therapeutic benefit to a subject. The antibodies of
the invention, which may be human or humanized, can be
used in many contexts, which are more fully described
herein. A "human" antibody or functional human
antibody fragment is hereby defined as one that is not
chimeric (e.g., not "humanized") and not from (either
in whole or in part) a non-human species. A human
antibody or functional antibody fragment can be
derived from a human or can be a synthetic human
antibody. A "synthetic human antibody" is defined
herein as an antibody having a sequence derived, in
whole or in part, in silico from synthetic sequences
that are based on the analysis of known human antibody
se quences. In silico design of a human antibody
sequence or fragment thereof can be achieved, for
example, by analyzing a database of human antibody or
antibody fragment sequences and devising a polypeptide
sequence utilizing the data obtained therefrom.
Another example of a human antibody or functional
antibody fragment is one that is en coded by a nucleic
acid isolated from a library of antibody sequences of
human origin (i.e., such library being based on
antibodies taken from a human natural source). A
"humanized antibody" or functional humanized antibody
fragment is defined herein as one that is (i) derived
from a non-human source (e.g., a transgenic mouse
which bears a heterologous immune system), which
antibody is based on a human germline se quence; or
(ii) chimeric, wherein the variable domain is derived
from a non-human origin and the constant domain is
derived from a human origin or (iii) CDR-grafted,
wherein the CDRs of the variable domain are from a
non-human origin, while one or more frameworks of the
variable domain are of human origin and the constant
domain (if any) is of human origin. As used herein, an
antibody "binds specifically to," is "specific to/for"
or "specifi cally recognizes" an antigen (here,
GM-CSF) if such antibody is able to discriminate be
tween such antigen and one or more reference
antigen(s), since binding specificity is not an
absolute, but a relative property. In its most general
form (and when no defined refer ence is mentioned),
"specific binding" is referring to the ability of the
antibody to discriminate between the antigen of
interest and an unrelated antigen, as determined, for
ex ample, in accordance with one of the following
methods. Such methods comprise, but are 



not limited to Western blots, ELISA-, RIA-,ECL-,
IRMA-tests and peptide scans. For example, a standard
ELISA assay can be carried out. The scoring may be
carried out by standard color development {e.g.
secondary antibody with horseradish peroxide and
tetramethyl benzidine with hydrogenperoxide). The
reaction in certain wells is scored by the optical
density, for example, at 450 nm. Typical background
(=negative reaction) may be 0.1 OD; typical positive
reaction may be 1 OD. This means the difference posi
tive/negative can be more than 10-fold. Typically,
determination of binding specificity is performed by
using not a single reference antigen, but a set of
about three to five unre lated antigens, such as milk
powder, BSA, transferrin or the like. However,
"specific binding" also may refer to the ability of an
antibody to discrimi nate between the target antigen
and one or more closely related antigen(s), which are
used as reference points, e.g. between GM-CSF and IL3,
IL5, IL-4, IL13 or M-CSF. Additionally, "specific
binding" may relate to the ability of an antibody to
discriminate between different parts of its target
antigen, e.g. different domains or regions of GM-CSF,
or be tween one or more key amino acid residues or
stretches of amino acid residues of GMCSF. Also, as
used herein, an "immunoglobulin" (Ig) hereby is
defined as a protein belonging to the class IgG, IgM,
IgE, IgA, or IgD (or any subclass thereof), and
includes all conventionally known antibodies and
functional fragments thereof. A "functional frag ment"
of an antibody/immunoglobulin hereby is defined as a
fragment of an antibody/ immunoglobulin (e.g., a
variable region of an IgG) that retains the
antigen-binding region. An "antigen-binding region" of
an antibody typically is found in one or more
hypervariable region(s) of an antibody, i.e., the
CDR-I, -2, and/or - 3 regions; however, the variable
"framework" regions can also play an important role in
antigen binding, such as by providing a scaffold for
the CDRs. Preferably, the "antigen-binding region" com
prises at least amino acid residues 4 to 103 of the
variable light (VL) chain and 5 to 109 of the variable
heavy (VH) chain, more preferably amino acid residues
3 to 107 of VL and 4 to 111 of VH, and particularly
preferred are the complete VL and VH chains (amino
acid positions 1 to 109 of VL and 1 to 113 of VH;
numbering according to WO 97/08320). A preferred class
of immunoglobulins for use in the present invention is
IgG."Functional fragments" of the invention include
the domain of a F(ab') 2 fragment, a Fab fragment,
scFv or constructs comprising single immunoglobulin
variable domains or sin gle domain antibody
polypeptides, e.g. single heavy chain variable domains
or single light chain variable domains. The F(ab') 2
or Fab may be engineered to minimize or completely
remove the intermolecular disulphide interactions that
occur between the CHI and CL do mains. An antibody of
the invention may be derived from a recombinant
antibody library that is based on amino acid sequences
that have been designed in silico and encoded by
nucleic acids that are synthetically created. In
silico design of an antibody sequence is 



achieved, for example, by analyzing a database of
human sequences and devising a poly peptide sequence
utilizing the data obtained therefrom. Methods for
designing and ob taining in silico-cteated sequences
are described, for example, in Knappik et al., J. MoI.
Biol. (2000) 296:57; Krebs et al., J . Immunol.
Methods. (2001) 254:67; and U.S. Patent No. 6,300,064
issued to Knappik et al., which hereby are
incorporated by reference in their entirety.
Antibodies of the Invention Throughout this document,
reference is made to the following representative anti
bodies of the invention: "antibody nos." or "MOR"
03684, 04251, 03929, 04252, 04287, 04290, 04302,
04350, 04354, 04357, 03682, 04283, 04297 and 04342.
MOR03684 rep resents an antibody having a variable
heavy region corresponding to SEQ ID NO: 1 (DNA)/SEQ
ID NO: 11 (protein) and a variable light region
corresponding to SEQ ID NO: 2 1 (DNA)/SEQ ID NO: 3 1
(protein). MOR04251 represents an antibody having a
variable heavy region corresponding to SEQ ID NO: 2
(DNA)/SEQ ID NO: 12 (protein) and a variable light
region corresponding to SEQ ID NO: 22 (DNA)/SEQ ID NO:
32 (protein). MOR03929 represents an antibody having a
variable heavy region correspond ing to SEQ ID NO: 3
(DNA)/SEQ ID NO: 13 (protein) and a variable light
region corre sponding to SEQ ID NO: 23 (DNA)/SEQ ID
NO: 33 (protein). MOR04252 represents an antibody
having a variable heavy region corresponding to SEQ ID
NO: 4 (DNA)/SEQ ID NO: 14 (protein) and a variable
light region corresponding to SEQ ID NO: 24(DNA)/SEQ
ID NO: 34 (protein). MOR04287 represents an antibody
having a variable heavy region corresponding to SEQ ID
NO: 5 (DNA)/SEQ ID NO: 15 (protein) and a variable
light region corresponding to SEQ ID NO: 25 (DNA)/SEQ
ID NO: 35 (protein). MOR04290 represents an antibody
having a variable heavy region corresponding to SEQ ID
NO: 6 (DNA)/SEQ ID NO: 16 (protein) and a variable
light region corresponding to SEQ ID NO: 26 (DNA)/SEQ
ID NO: 36 (protein). MOR04302 represents an antibody
having a variable heavy region corresponding to SEQ ID
NO: 7 (DNA)/SEQ ID NO: 17 (protein) and a variable
light region corresponding to SEQ ID NO: 27 (DNA)/SEQ
ID NO: 37 (protein). MOR04350 represents an antibody
having a variable heavy region corresponding to SEQ ID
NO: 8 (DNA)/SEQ ID NO: 18 (protein) and a variable
light region corresponding to SEQ ID NO: 28 (DNA)/SEQ
ID NO: 38 (protein). MOR04354 repre sents an antibody
having a variable heavy region corresponding to SEQ ID
NO: 9 (DNA)/SEQ ID NO: 19 (protein) and a variable
light region corresponding to SEQ ID NO: 29 (DNA)/SEQ
ID NO: 39 (protein). MOR04357 represents an antibody
having a variable heavy region corresponding to SEQ ID
NO: 10 or 48 (DNA)/SEQ ID NO: 20 (protein) and a
variable light region corresponding to SEQ ID NO: 30
or 57 (DNA)/SEQ ID NO: 40 (protein). MOR03682
represents an antibody having a variable heavy region
corresponding to SEQ ID NO: 44 (DNA)/SEQ ID NO: 49
(protein) and a variable light 



region corresponding to SEQ ID NO: 53 (DNA)/SEQ ID NO:
58 (protein). MOR04283 represents an antibody having a
variable heavy region corresponding to SEQ ID NO: 45
(DNA)/SEQ ID NO: 50 (protein) and a variable light
region corresponding to SEQ ID NO: 54 (DNA)/SEQ ID NO:
59 (protein). MOR04297 represents an antibody having a
variable heavy region corresponding to SEQ ID NO: 46
(DNA)/SEQ ID NO: 51 (protein) and a variable light
region corresponding to SEQ ID NO: 55 (DNA)/SEQ ID NO:
60 (protein). MOR04342 represents an antibody having a
variable heavy region correspond ing to SEQ ID NO: 47
(DNA)/SEQ ID NO: 52 (protein) and a variable light
region corre sponding to SEQ ID NO: 56 (DNA)/SEQ ID
NO: 6 1 (protein). In one aspect, the invention
provides antibodies having an antigen-binding region
that can bind specifically to or has a high affinity
for GM-CSF. An antibody is said to have a "high
affinity" for an antigen if the affinity measurement
is at least 100 nM (monovalent affinity of Fab
fragment). An inventive antibody or antigen-binding
regionpreferably can bind to GM-CSF with an affinity
of about less than 100 nM, more prefera bly less than
about 60 nM, and still more preferably less than about
30 nM. Further pre ferred are antibodies that bind to
GM-CSF with an affinity of less than about 10 nM, and
more preferably less than about 3 nM. For instance,
the affinity of an antibody of the invention against
GM-CSF may be about 10.0 nM or 1 pM (monovalent
affinity of Fab fragment). Table 1 provides a summary
of affinities of representative antibodies of the
inven tion, as determined by surface plasmon resonance
(Biacore) and Solution Equilibrium Titration (SET)
analysis:Table 1: Antibody Affinities Biacore SET MORO
K D (pM) K D (pM) 3684 6420 16000 4251 70 7.4 3929
4260 2000 4302 174 63.5 4287 nd 17.9 4252 55 6 4290
122 11.1 4350 19 1.1 4354 2 1 2.8 4357 7 0.4 3682 nd
11406 4283 nd 113 4297 nd 49.2 4342 nd 4.9 



nd": not determined With reference to Table 1, the
affinity of MOR03684, 0425 1, 03929, 04252, 04357,
04290, 04302, 04350 and 04354 was measured by surface
plasmon resonance (Biacore) on immobilized recombinant
GM-CSF. The Fab format of MOR03684, 04251, 03929,
04252, 04357, 04290, 04302, 04350 and 04354 exhibit a
monovalent affinity range be tween about 6420 and 7
pM. The Fab format was also used for the determination
of the affinities by solution equilibrium titration
(SET). The right column of Table 1 denotes the binding
strength of between about 16000 and 0.4 pM of the MORs
in this method. An antibody of the invention
preferably is species cross-reactive with humans and
at least one other species, which may be a rodent
species or a non-human primate. The nonhuman primate
can be rhesus. The rodent species can be rat. An
antibody that is crossreactive with at least one
rodent species, for example, can provide greater
flexibility and benefits over known anti-GM-CSF
antibodies, for purposes of conducting in vivo studies
in multiple species with the same antibody.
Preferably, an antibody of the invention not only is
able to bind to GM-CSF, but also is able to block the
interaction of human GM-CSF with the alpha chain of
human GM-CSF receptor expressed on CHO-Kl cells by at
least 25%, preferably by at least 50%, more preferably
by at least 60%, more preferably by at least 70%,
preferably by at least 85% and most preferably by at
least 100%. In a preferred embodiment, an antibody of
the invention is able to block interaction of 0.5
mg/ml human GM-CSF with the alpha chain of human
GM-CSF receptor expressed on about 2x1 05 CHO-Kl cells
by at least 50% under the following conditions: the
concentration of the human GM-CSF receptor alpha chain
expressed on the CHO-Kl cells is similar to the
concentration of human GMCSF receptor alpha chain
expressed on about 2x1 05 CHO-GMRa#l 1 cells, and the
con centration of the inventive antibody is about
5mg/ml. In this regard, the skilled worker can obtain
CHO-Kl cells expressing human GMCSF receptor alpha at
a concentration similar to that which is expressed on
about 2x1 05 CHO-GMRa#l l cells by, e.g., by
transfecting a population of CHO-Kl cells with a suit
able expression vector encoding GM-CSF receptor alpha
to generate different stable cell lines expressing
defined levels GM-CSF receptor alpha; then, the stable
cell lines are analyzed in FACS analysis to determine
GM-CSF receptor alpha expression levels ac cording to
the protocol essentially as described in Example 3C; a
cell line that expresses human GM-CSF receptor alpha
at a concentration similar to that which is expressed
on about 2x1 05 CHO-GMRa#l l cells is identified by
comparing the median fluorescence value (MFL) of such
transfected cells to the MFL value set forth in
Example 3C. As used herein, a cell line is defined as
expressing GM-CSF receptor alpha at a concentration
"similar" to that which is expressed on about 2x1 0s
CHO-GMRa#l l cells" if the MFL 



value of the transfected cell line does not deviate by
more than a two-fold factor from the MFL value for the
CHO-GMRa#l 1 cell as set forth in Example 3C.
Furthermore, an antibody of the invention is able to
neutralize human GM-CSF in a TF-I proliferation assay
with a lower IC50 value than the reference antibody
BVD2- 21Cl 1 and/or MAB215, preferably an at least
five-fold lower IC50 value, more preferablywith an at
least 10-fold lower IC50 value than the reference
antibody BVD2-21C1 1 and/or MAB215, more preferably
with an at least 15-fold lower IC50 value than the
reference antibody BVD2-21C1 1 and/or MAB215, more
preferably with an at least 20-fold lower IC50 value
than the reference antibody BVD2-21C1 1 and/or MAB215,
more preferably with an at least 30-fold lower IC50
value than the reference antibody BVD2-21C1 1 and/or
MAB215, more preferably with an at least 50-fold lower
IC50 value than the reference antibody BVD2-21C1 1
and/or MAB215, more preferably with an at least
100-fold lower IC50 value than the reference antibody
BVD2-21C1 1 and/or MAB215 and most prefera bly with an
at least 120-fold lower IC50 value than the reference
antibody BVD2-21C1 1 and/or MAB2 15. Peptide Variants
Antibodies of the invention are not limited to the
specific peptide sequences pro vided herein. Rather,
the invention also embodies variants of these
polypeptides. With reference to the instant disclosure
and conventionally available technologies and refer
ences, the skilled worker will be able to prepare,
test and utilize functional variants of the antibodies
disclosed herein, while appreciating that variants
having the ability to block the interaction of GM-CSF
to the alpha chain of the GM-CSF receptor fall within
the scope of the present invention. As used in this
context, "ability to block the interaction of GMCSF to
the alpha chain of the GM-CSF receptor" means a
functional characteristic as cribed to an anti-GM-CSF
antibody of the invention. A variant can include, for
example, an antibody that has at least one altered com
plementarity determining region (CDR) (hyper-variable)
and/or framework (FR) (vari able) domain/position,
vis-a-vis a peptide sequence disclosed herein. To
better illustrate this concept, a brief description of
antibody structure follows. An antibody is composed of
two peptide chains, each containing one (light chain)
or three (heavy chain) constant domains and a variable
region (VL, VH), the latter of which is in each case
made up of four FR regions and three interspaced CDRs.
The antigenbinding site is formed by one or more CDRs,
yet the FR regions provide the structural framework
for the CDRs and can also play an important role in
antigen binding. By altering one or more amino acid
residues in a CDR or FR region, the skilled worker rou
tinely can generate mutated or diversified antibody
sequences, which can be screened against the antigen,
for new or improved properties, for example. Tables 2a
(VH) and 2b (VL) delineate the CDR and FR regions for
certain antibod ies of the invention and compare amino
acids at a given position to each other and to cor 



responding consensus or "master gene" sequences (as
described in U.S. Patent No. 6,300,064):Table 2a: VH
SequencesTable 2a continued:Table 2b: VL
SequencesTable 2b continued:The original HuCAL(r)
master genes have been constructed with their
authentic N-termini, e.g. VL lambda 3 contains the
amino acids "SY" at position 1 and 2; and VH3 contains
the amino acid "E" at position 1. During construction
of the HuCAL(r) Fab libraries, in cluding the HuCAL
GOLD(r) library, the first two amino acids have been
changed to "DI" in the VL lambda 3 chain; and the
first amino acid has been changed to "Q" in the VH3
chain. The skilled worker can use the data in Tables
2a and 2b to design peptide variants that are within
the scope of the present invention. It is preferred
that variants are constructed by changing amino acids
within one or more CDR regions; a variant might also
have one or more altered framework regions. With
reference to a comparison of the novel antibodies to
each other, candidate residues that can be changed
include e.g. residues 27 or 5 1 of the variable light
and e.g. residues 32 or 56 of the variable heavy
chains of MOR04251, since these are positions of
variance vis-a-vis each other. Alterations also may be
made in the framework regions. For example, a peptide
FR domain might be altered where there is a deviation
in a residue compared to a germline sequence. With
reference to a comparison of the novel antibodies to
the corresponding consensus or "master gene" sequence,
candidate residues that can be changed include e.g.
residues 27, 50 or 90 of the variable light chain of
MOR04251 compared to VLl3 and e.g. residues 33, 52 or
96 of the variable heavy chain of MOR04251 compared to
VH3. Alternatively, the skilled worker could make the
same analysis by comparing the amino acid sequences
disclosed herein to known sequences of the same class
of such antibodies, using, for ex ample, the procedure
described by Knappik et al. (2000), and U.S. Patent
No. 6,300,064 issued to Knappik et al. Furthermore,
variants may be obtained by using one MOR as starting
point for optimization by diversifying one or more
amino acid residues in the MOR, preferably amino acid
residues in one or more CDRs, and by screening the
resulting collection of antibody vari ants for
variants with improved properties. Particularly
preferred is diversification of one or more amino acid
residues in CDR-3 of VL, CDR-3 of VH, CDR-I of VL
and/or CDR- 2 of VH. Diversification can be done by
synthesizing a collection of DNA molecules using
trinucleotide mutagenesis (TRIM) technology (Virnekas
et al., 1994).ConservativeAmino Acid Variants
Polypeptide variants may be made that conserve the
overall molecular structure of an antibody peptide
sequence described herein. Given the properties of the
individual amino acids, some rational substitutions
will be recognized by the skilled worker. Amino acid
substitutions, i.e., "conservative substitutions," may
be made, for instance, on the basis of similarity in
polarity, charge, solubility, hydrophobicity,
hydrophilicity, and/or the amphipathic nature of the
residues involved. 



For example, (a) nonpolar (hydrophobic) amino acids
include alanine, leucine, isoleucine, valine, proline,
phenylalanine, tryptophan, and methionine; (b) polar
neutral amino acids include glycine, serine,
threonine, cysteine, tyrosine, asparagine, and
glutamine; (c) positively charged (basic) amino acids
include arginine, lysine, and histidine; and (d)
negatively charged (acidic) amino acids include
aspartic acid and glutamic acid. Substitutions
typically may be made within groups (a)-(d). In
addition, glycine and pro line may be substituted for
one another based on their ability to disrupt
a-helices. Similarly, certain amino acids, such as
alanine, cysteine, leucine, methionine, glutamic acid,
glutamine, histidine and lysine are more commonly
found in a-helices, while valine, isoleucine,
phenylalanine, tyrosine, tryptophan and threonine are
more commonly found in b-pleated sheets. Glycine,
serine, aspartic acid, asparagine, and proline are
commonly found in turns. Some preferred substitutions
may be made among the following groups: (i) S and T;
(ii) P and G; and (iii) A, V, L and I. Given the known
genetic code, and re combinant and synthetic DNA
techniques, the skilled scientist readily can
construct DNAs encoding the conservative amino acid
variants. As used herein, "sequence identity" between
two polypeptide sequences, indicates the percentage of
amino acids that are identical between the sequences.
"Sequence homology", indicates the percentage of amino
acids that either are identical or that represent
conservative amino acid substitutions. Preferred
polypeptide sequences of the invention have a sequence
identity in the CDR regions of at least 60%, more
preferably, at least 70% or 80%, still more preferably
at least 90% and most preferably at least 95%. Pre
ferred antibodies also have a sequence homology in the
CDR regions of at least 80%, more preferably 90% and
most preferably 95%.DNA molecules of the invention The
present invention also relates to the DNA molecules
that encode an antibody of the invention. These
sequences include, but are not limited to, those DNA
molecules set forth in Figures 1a and 2a. DNA
molecules of the invention are not limited to the
sequences disclosed herein, but also include variants
thereof. DNA variants within the invention may be
described by reference to their physical properties in
hybridization. The skilled worker will recognize that
DNA can be used to identify its complement and, since
DNA is double stranded, its equivalent or homolog,
using nucleic acid hybridization techniques. It also
will be recognized that hybridization can occur with
less than 100% complementarity. However, given
appropriate choice of conditions, hybridization
techniques can be used to differentiate among DNA
sequences based on their structural relatedness to a
particular probe. For guidance regarding such
conditions see, Sambrook et al., 1989 (Sambrook, J.,
Fritsch, E. F. and Maniatis, T. (1989) Molecular
Cloning: A laboratory manual, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, USA) and Ausubel
et al., 1995 (Ausubel, F. M., 



Brent, R., Kingston, R. E., Moore, D. D., Sedman, J .
G., Smith, J . A., & Struhl, K. eds. (1995). Current
Protocols in Molecular Biology. New York: John Wiley
and Sons). Structural similarity between two
polynucleotide sequences can be expressed as a
function of "stringency" of the conditions under which
the two sequences will hybridize with one another. As
used herein, the term "stringency" refers to the
extent that the con ditions disfavor hybridization.
Stringent conditions strongly disfavor hybridization,
and only the most structurally related molecules will
hybridize to one another under such con ditions.
Conversely, non-stringent conditions favor
hybridization of molecules displaying a lesser degree
of structural relatedness. Hybridization stringency,
therefore, directly correlates with the structural
relationships of two nucleic acid sequences. The
following re lationships are useful in correlating
hybridization and relatedness (where Tm is the melt
ing temperature of a nucleic acid duplex): a. Tm =
69.3 + 0.41(G+C)% b. The Tn, of a duplex DNA decreases
by 10C with every increase of 1% in the number of
mismatched base pairs.c. (Tm)m2- (T 1) m, = 18.5 logi
0m2/ml where ml and m2 are the ionic strengths of two
solutions. Hybridization stringency is a function of
many factors, including overall DNA con centration,
ionic strength, temperature, probe size and the
presence of agents which dis rupt hydrogen bonding.
Factors promoting hybridization include high DNA
concentra tions, high ionic strengths, low
temperatures, longer probe size and the absence of
agents that disrupt hydrogen bonding. Hybridization
typically is performed in two phases: the "binding"
phase and the "washing" phase. First, in the binding
phase, the probe is bound to the target under
conditions favor ing hybridization. Stringency is
usually controlled at this stage by altering the
tempera ture. For high stringency, the temperature is
usually between 650C and 70C, unless short (< 20 nt)
oligonucleotide probes are used. A representative
hybridization solution comprises 6X SSC, 0.5% SDS, 5X
Denhardt's solution and 100 mg of nonspecific carrier
DNA. See Ausubel et al, section 2.9, supplement 27
(1994). Of course, many different, yet functionally
equivalent, buffer conditions are known. Where the
degree of relatedness is lower, a lower temperature
may be chosen. Low stringency binding temperatures are
between about 250C and 4O0C. Medium stringency is
between at least about 4O0C to less than about 65C.
High stringency is at least about 650C. Second, the
excess probe is removed by washing. It is at this
phase that more strin gent conditions usually are
applied. Hence, it is this "washing" stage that is
most impor tant in determining relatedness via
hybridization. Washing solutions typically contain
lower salt concentrations. One exemplary medium
stringency solution contains 2X SSC and 0.1% SDS. A
high stringency wash solution contains the equivalent
(in ionic 



strength) of less than about 0.2X SSC, with a
preferred stringent solution containing about 0.1X
SSC. The temperatures associated with various
stringencies are the same as dis cussed above for
"binding." The washing solution also typically is
replaced a number of times during washing. For
example, typical high stringency washing conditions
comprise washing twice for 30 minutes at 55 C and
three times for 15 minutes at 60 C.Accordingly, the
present invention includes nucleic acid molecules that
hybridize to the molecules of set forth in Figures I a
and 2a under high stringency binding and washing
conditions, where such nucleic molecules encode an
antibody or functional fragment thereof having
properties as described herein. Preferred molecules
(from an mRNA per spective) are those that have at
least 75% or 80% (preferably at least 85%, more
prefera bly at least 90% and most preferably at least
95%) homology or sequence identity with one of the DNA
molecules described herein. Functionally Equivalent
Variants It is recognized that variants of DNA
molecules provided herein can be constructed in
several different ways. For example, they may be
constructed as completely synthetic DNAs. Methods of
efficiently synthesizing oligonucleotides in the range
of 20 to about 150 nucleotides are widely available.
See Ausubel et al, section 2.1 1, Supplement 2 1
(1993). Overlapping oligonucleotides may be
synthesized and assembled in a fashion first reported
by Khorana et al, J . MoI. Biol. 72:209-217 (1971);
see also Ausubel et al, supra, Section 8.2. Synthetic
DNAs preferably are designed with convenient
restriction sites engineered at the 5' and 3' ends of
the gene to facilitate cloning into an appropriate
vector. As indicated, a method of generating variants
is to start with one of the DNAs disclosed herein and
then to conduct site-directed mutagenesis. See Ausubel
et al., supra, chapter 8, Supplement 37 (1997). In a
typical method, a target DNA is cloned into a sin
gle-stranded DNA bacteriophage vehicle.
Single-stranded DNA is isolated and hybrid ized with
an oligonucleotide containing the desired nucleotide
alter ation(s). The com plementary strand is
synthesized and the double stranded phage is
introduced into a host. Some of the resulting progeny
will contain the desired mutant, which can be
confirmed using DNA sequencing. In addition, various
methods are available that increase the prob ability
that the progeny phage will be the desired mutant.
These methods are well known to those in the field and
kits are commercially available for generating such
mutants.Recombinant DNA constructs and expression The
present invention further provides recombinant DNA
constructs comprising one or more of the nucleotide
sequences of the present invention. The recombinant
constructs of the present invention are used in
connection with a vector, such as a plasmid, phagemid,
phage or viral vector, into which a DNA molecule
encoding an antibody of the invention is inserted. The
encoded gene may be produced by techniques described
in Sambrook et al., 



1989, and Ausubel et al, 1989. Alternatively, the DNA
sequences may be chemically synthesized using, for
example, synthesizers. See, for example, the
techniques described in OLIGONUCLEOTIDE SYNTHESIS
(1984, Gait, ed., IRL Press, Oxford), which is incorpo
rated by reference herein in its entirety. Recombinant
constructs of the invention are comprised with
expression vectors that are capable of expressing the
RNA and/or protein products of the encoded DNA(s). The
vector may further comprise regulatory sequences,
including a promoter operably linked to the open
reading frame (ORF). The vector may further comprise a
selectable marker sequence. Specific initiation and
bacterial secretory signals also may be required for
efficient translation of inserted target gene coding
se quences. The present invention further provides
host cells containing at least one of the DNAs of the
present invention. The host cell can be virtually any
cell for which expression vectors are available. It
may be, for example, a higher eukaryotic host cell,
such as a mammalian cell, a lower eukaryotic host
cell, such as a yeast cell or a prokaryotic cell, such
as a bacterial cell. Introduction of the recombinant
construct into the host cell can be effected by
calcium phosphate transfection, DEAE, dextran mediated
transfection, electroporation or phage infection.
Bacterial Expression Useful expression vectors for
bacterial use are constructed by inserting a
structural DNA sequence encoding a desired protein
together with suitable translation initiation and
termination signals in operable reading phase with a
functional promoter. The vector willcomprise one or
more phenotypic selectable markers and an origin of
replication to ensure maintenance of the vector and,
if desirable, to provide amplification within the
host. Suitable prokaryotic hosts for transformation
include E. coli, Bacillus subtilis, Salmonella
typhimurium and various species within the genera
Pseudomonas, Streptomyces, and Staphylococcus.
Bacterial vectors may be, for example, bacteriophage-,
plasmid- or phagemid-based. These vectors can contain
a selectable marker and bacterial origin of
replication derived from commercially available
plasmids typically containing elements of the well
known cloning vector pBR322 (ATCC 37017). Following
transformation of a suitable host strain and growth of
the host strain to an appropriate cell density, the
selected promoter is de-repressed/induced by
appropriate means {e.g., temperature shift or chemical
induction) and cells are cultured for an additional
period. Cells are typically harvested by
centrifugation, disrupted by physical or chemical
means, and the resulting crude extract retained for
further purification. In bacterial systems, a number
of expression vectors may be advantageously se lected
depending upon the use intended for the protein being
expressed. For example, when a large quantity of such
a protein is to be produced, for the generation of
antibodies 



or to screen peptide libraries, for example, vectors
which direct the expression of high levels of fusion
protein products that are readily purified may be
desirable. Therapeutic Methods Therapeutic methods
involve administering to a subject in need of
treatment a therapeutically effective amount of an
antibody contemplated by the invention. A "thera
peutically effective" amount hereby is defined as the
amount of an antibody that is of sufficient quantity
to effectively block the interaction between GM-CSF
and its receptor in a treated area of a subject-either
as a single dose or according to a multiple dose
regimen, alone or in combination with other agents,
which leads to the alleviation of an adverse
condition, yet which amount is toxicologically
tolerable. The subject may be a human or non-human
animal {e.g., rat or rhesus).An antibody of the
invention might be co-administered with known
medicaments, and in some instances the antibody might
itself be modified. For example, an antibody could be
conjugated to an immunotoxin or radioisotope to
potentially further increase efficacy. The inventive
antibodies can be used as a therapeutic or a
diagnostic tool in a vari ety of situations where
GM-CSF is undesirably expressed or found. Disorders
and condi tions particularly suitable for treatment
with an antibody of the inventions are inflamma tory
diseases such as rheumatoid arthritis (RA), multiple
sclerosis, Crohn's disease, pso riasis, asthma, atopic
dermatitis or shock. To treat any of the foregoing
disorders, pharmaceutical compositions for use in ac
cordance with the present invention may be formulated
in a conventional manner using one or more
physiologically acceptable carriers or excipients. An
antibody of the inven tion can be administered by any
suitable means, which can vary, depending on the type
of disorder being treated. Possible administration
routes include parenteral (e.g., intramuscular,
intravenous, intraarterial, intraperitoneal, or
subcutaneous), intrapulmonary and intranasal, and, if
desired for local immunosuppressive treatment,
intralesional admini stration. In addition, an
antibody of the invention might be administered by
pulse infu sion, with, e.g., declining doses of the
antibody. Preferably, the dosing is given by injec
tions, most preferably intravenous or subcutaneous
injections, depending in part on whether the
administration is brief or chronic. The amount to be
administered will de pend on a variety of factors such
as the clinical symptoms, weight of the individual,
whether other drugs are administered. The skilled
artisan will recognize that the route of
administration will vary depending on the disorder or
condition to be treated. Determining a therapeutically
effective amount of the novel polypeptide, according
to this invention, largely will depend on particular
patient characteristics, route of admini stration, and
the nature of the disorder being treated. General
guidance can be found, for example, in the
publications of the International Conference on
Harmonisation and in 



REMINGTON'S PHARMACEUTICAL SCIENCES, chapters 27 and
28, pp. 484-528 (18th ed., Alfonso R. Gennaro, Ed.,
Easton, Pa.: Mack Pub. Co., 1990). More specifically,
determining a therapeutically effective amount will
depend on such factors as toxicity and effi cacy of
the medicament. Toxicity may be determined using
methods well known in theart and found in the
foregoing references. Efficacy may be determined
utilizing the same guidance in conjunction with the
methods described below in the Examples. Diagnostic
Methods GM-CSF is expressed by various cell types
including lymphocytes, monocytes, en dothelial cells,
fibroblasts and some malignant cells; thus, an
anti-GM-CSF antibody of the invention may be employed
in order to image or visualize a site of possible
accumu lation of GM-CSF in different tissues in a
patient. In this regard, an antibody can be detectably
labeled, through the use of radioisotopes, affinity
labels (such as biotin, avidin, etc.) fluorescent
labels, paramagnetic atoms, etc. Procedures for
accomplishing such la beling are well known to the
art. Clinical application of antibodies in diagnostic
imaging are reviewed by Grossman, H. B., Urol. Clin.
North Amer. 13:465-474 (1986)), Unger, E. C. et al.,
Invest. Radiol. 20:693-700 (1985)), and Khaw, B. A. et
al., Science 209:295-297 (1980)). The detection of
foci of such detectably labeled antibodies might be
indicative of a site of inflammation, for example. In
one embodiment, this examination is done by re moving
samples of tissue or blood and incubating such samples
in the presence of the detectably labeled antibodies.
In a preferred embodiment, this technique is done in a
non invasive manner through the use of magnetic
imaging, fluorography, etc. Such a diagnostic test may
be employed in monitoring the success of treatment of
diseases, where pres ence or absence of GM-CSF is a
relevant indicator. The invention also contemplates
the use of an anti- GM-CSF antibody, as described
herein for diagnostics in an ex vivo set ting.
Therapeutic And Diagnostic Compositions The antibodies
of the present invention can be formulated according
to known methods to prepare pharmaceutically useful
compositions, wherein an antibody of the invention
(including any functional fragment thereof) is
combined in a mixture with a pharmaceutically
acceptable carrier vehicle. Suitable vehicles and
their formulation aredescribed, for example, in
REMINGTON'S PHARMACEUTICAL SCIENCES (18th ed., Alfonso
R. Gennaro, Ed., Easton, Pa.: Mack Pub. Co., 1990). In
order to form a pharmaceutically acceptable
composition suitable for effective administration,
such compositions will con tain an effective amount of
one or more of the antibodies of the present
invention, together with a suitable amount of carrier
vehicle. Preparations may be suitably formulated to
give controlled-release of the active compound.
Controlled-release preparations may be achieved
through the use of polymers to complex or absorb anti-
GM-CSF antibody. The controlled delivery may be
exercised 



by selecting appropriate macromolecules (for example
polyesters, polyamino acids, polyvinyl, pyrrolidone,
ethylenevinyl-acetate, methylcellulose,
carboxymethylcellulose, or protamine, sulfate) and the
concentration of macromolecules as well as the methods
of incorporation in order to control release. Another
possible method to control the duration of action by
controlled release preparations is to incorporate
anti-GM-CSF antibody into particles of a polymeric
material such as polyesters, polyamino acids,
hydrogels, poly(lactic acid) or ethylene vinylacetate
copolymers. Alternatively, instead of incorpo rating
these agents into polymeric particles, it is possible
to entrap these materials in mi crocapsules prepared,
for example, by coacervation techniques or by
interfacial polymeri zation, for example,
hydroxymethylcellulose or gelatine-microcapsules and
poly(methylmethacylate) microcapsules, respectively,
or in colloidal drug delivery systerns, for example,
liposomes, albumin microspheres, microemulsions,
nanoparticles, and nanocapsules or in macroemulsions.
Such techniques are disclosed in Remington's Phar
maceutical Sciences (1980). The compounds may be
formulated for parenteral administration by injection,
e.g., by bolus injection or continuous infusion.
Formulations for injection may be presented in unit
dosage form, e.g., in ampules, or in multi-dose
containers, with an added preserva tive. The
compositions may take such forms as suspensions,
solutions or emulsions in oily or aqueous vehicles,
and may contain formulatory agents such as suspending,
stabi lizing and/or dispersing agents. Alternatively,
the active ingredient may be in powder form for
constitution with a suitable vehicle, e.g., sterile
pyrogen-free water, before use. The compositions may,
if desired, be presented in a pack or dispenser
device, which may contain one or more unit dosage
forms containing the active ingredient. The packmay
for example comprise metal or plastic foil, such as a
blister pack. The pack or dis penser device may be
accompanied by instructions for administration. The
invention further is understood by reference to the
following working examples, which are intended to
illustrate and, hence, not limit the
invention.EXAMPLES Example 1: Generation of human
GM-CSF specific antibodies from the HuCAL GOLD(r)
Library A. Phagemid rescue, phage amplification and
purification HuCAL GOLD (r) library was amplified in
2xYT medium containing 34 mg/ml chloram phenicol and 1
% glucose (2x YT-CG). After helper phage infection
(VCSM 13) at an OD6O0 of 0.5 (30 min at 37C without
shaking; 30 min at 370C shaking at 250 rpm), cells
were spun down (4120 g; 5 min; 4C), resuspended in
2xYT / 34 mg/ml chloramphenicol / 50 mg/ml kanamycin /
0.25mM IPTG and grown overnight at 220C. Phages were
PEGprecipitated from the supernatant, resuspended in
PBS / 20 % glycerol and stored at -8O0C. Phage
amplification between two panning rounds was conducted
as follows: midlog phase E. coli TGl cells were
infected with eluted phages and plated onto LB-agar 



supplemented with 1 % of glucose and 34 mg/ml of
chloramphenicol. After overnight incubation at 3O0C,
colonies were scraped off and used to inoculate
2xYT-CG until an ODoonm of 0.5 was reached and helper
phage added as described above. B. Pannings with HuCAL
GOLD(r) For the selection of antibodies recognizing
human GM-CSF several panning strategies were applied.
In summary, HuCAL GOLD (r) antibody-phages were
divided into three pools comprising different VH
master genes. These pools were individually subjected
to either a) a solid phase panning on biotinylated
human GM-CSF protein (custom made by R&D Systems,
Minneapolis, MN) directly coated on neutravidin coated
96well plates (Pierce, Rockford, IL) as solid support
for three rounds or b) a solution panning on bi
otinylated human GM-CSF protein captured onto
streptavidin coated Dynabeads (Dynal, Oslo, Norway)
for three rounds. In detail, for panning on
immobilized biotinylated GM-CSF, wells of the
neutravidin plate were washed three times with 300 ml
PBS. The antigen was diluted to a concentration of 3
mg/ml (200 nM) in PBS and 0.1ml was coated per well
for 2h at room tempera ture. After two washing steps
with 300 ml PBS the wells were incubated with blocking
buffer containing 2x Chemiblocker (Chemicon, Temecula,
CA) diluted 1:1 in PBS. Prior to the selections, 100
ml of HuCAL GOLD(r) phages were pre-adsorbed in lOOml
blocking buffer containing 0.4ml 25% Tween20 for 0.5 h
at RT. Blocked phages were transferred in lOOml
aliquots to wells of a neutravidin plate for 0.5 h at
RT. This step was repeated twice for pre-absorption.
After washing (2x 300ml PBS) of the coated and blocked
neutravidin microtiter plate, 0.1 ml of the
pre-adsorbed phages were added to the coated wells and
incubated for 1.5 h at RT shaking gently. This
incubation was followed by 10 wash cycles with PBS /
0.05% Tween20 at RT. Bound phages were eluted by
adding 120ml of 20 mM DTT in 10 mM Tris pH 8.0 per
well for 10 min at RT. The eluate was removed and
added to 14 ml E. coli TGl grown to an OD oonm of
0.6-0.8. Wells were additionally washed with 200ml PBS
and this solution was also added to the TGl cells.
Phage infection of E. coli was allowed for 45 min at
370C without shaking. Additionally, 200 ml of TGl
cells grown to an OD60onm of 0.6-0.8 were added to the
selection wells for 45 minutes at 370C without
shaking. These TG-I cells were added to the 14ml
culture already containing the phages from the first
elution step. After centrifugation for 10 min at
5000rpm, the bacterial pellets were each resuspended
in 500ml 2xYT medium, plated on 2xYT-CG agar plates
and incubated overnight at 3O0C. Colonies were then
scraped from the plates and phages were rescued and
ampli fied as described above. The second and third
rounds of selection were performed in an identical way
to the first round of selection with the only
difference that the washing conditions after binding
of 



phage were more stringent. Additionally, in the third
round of selection, phages were submitted to an
additional preadsorption step on streptavidin-coated
beads (Dynabeads M-280; Dynal). Eppendorf tubes were
blocked with Chemiblocker solution by incubation for
30 min at RT. Of each phage pool 0.3ml were mixed 1: 1
with 2xChemiblocker solu tion containing 0.05% Tween20
and incubated for Ih at RT in the blocked Eppendorf
tubes on a rotator. Blocked phages were then
transferred to newly blocked Eppendorf tubes and 50ml
of Dynabeads M-280 were added for another 30min for
preadsorption.Beads were removed using a magnetic
device (Dynal MPC-E). Aliquots of 150ml of phages were
then transferred to neutravidin plates for further
preadsorption as in round 1 and 2 (see above). For the
solution panning using biotinylated GM-CSF coupled to
Dynabeads the following protocol was applied: 1.5 ml
Eppendorf tubes were blocked with 1.5 ml
2xChemiblocker diluted 1:1 with PBS over night at 4C.
200ml streptavidin coated magnetic beads (Dyna beads
M-280; Dynal) were washed Ix with 200 ml PBS and
resuspended in 200 ml lxChemiblocker (diluted in Ix
PBS). Blocking of beads was performed in preblocked
tubes over night at 4C. Phages diluted in 500ml PBS
for each panning condition were mixed with 500ml
2xChemiblocker / 0.1% Tween 1 h at RT (rotator).
Preadsorption of phages was performed twice: 50 ml of
blocked Streptavidin magnetic beads were added to the
blocked phages and incubated for 30 min at RT on a
rotator. After separation of beads via a magnetic
device (Dynal MPC-E) the phage supernatant (~lml) was
transferred to a new blocked tube and preadsorption
was repeated on 50 ml blocked beads for 30 min. Then,
200 nM biotinylated hGM-CSF was added to blocked
phages in a new blocked 1.5 ml tube and incubated for
1 h at RT on a rotator. 100 ml of blocked strepta
vidin magnetic beads were added to each panning phage
pool and incubated 10 min at RT on a rotator. Phage
bound to biotinylated GM-CSF and therefore immobilized
to the magnetic beads were collected with a magnetic
particle separator (Dynal MPC-E). Beads were then
washed 7x in PBS/0.05% Tween using a rotator, followed
by washing another three times with PBS. Elution of
phage from the Dynabeads was performed adding 300 ml
2OmM DTT in 1OmM Tris/HCl pH8 to each tube for 10 min.
Dynabeads were removed by the magnetic particle
separator and the supernatant was added to 14ml of a
E.coli TG-I culture grown to OD600nm of 0.6-0.8. Beads
were then washed once with 200ml PBS and PBS
containing additional removed phage was added to the
14 ml E.coli TG-I culture. After centrifugation for 10
min at 5000rpm, the bacterial pellets were each
resuspended in 500ml 2xYT medium, plated on 2xYT-CG
agar plates and incubated overnight at 30C. Colonies
were then scraped from the plates and phages were
rescued and amplified as described above.The second
and third rounds of the solution panning on
biotinylated GM-CSF was per formed according to the
protocol of the first round except for increasing the
stringency of the washing procedure. 



C. Subcloning of selected Fab fragments and expression
of soluble Fab frag ments The Fab encoding inserts of
the selected HuCAL GOLD (r) phagemids were subcloned
into the expression vector pMORPH (r)X9_Fab_FH (Fig 5)
to facilitate rapid expression of soluble Fab. The DNA
of the selected clones was digested with Xbal and
EcoKL, thereby cutting out the Fab encoding insert
(ompA-VLCL and phoA-Fd), and cloned into the Xba\ /
EcoR digested vector pM0RPH (r)X9 Fab_FH. Fabs
expressed in these vectors carry two C-terminal tags
(FLAG(tm) and 6xHis, respectively) for detection and
purifica tion. D. Microexpression of HuCAL GOLD(r) Fab
antibodies in E. coli Single colonies obtained after
subcloning into pMORPH (r)X9 Fab_FH were used to in
oculate wells of a sterile 96-well microtiter plate
containing 100 ml 2xTY/Cm/l% GIu medium per well and
grown overnight at 370C . 5 ml of each TG-I E.coli
culture was transferred to a new sterile 96-well
microtiter plate containing 100 ml 2xTY/Cm/0.1% GIu
medium per well. Microtiter plates were incubated at
3O0C shaking at 400 rpm on a microplate shaker until
the cultures were slightly turbid (-2-4 hrs) with an
OD oonm of 0.5. To these expression plates, 20 ml
2xYT/Cm/ 3mM IPTG were added per well (end con
centration 0.5 mM IPTG), sealed with a gas-permeable
tape and incubated overnight at 300C shaking at 400
rpm. Generation of whole cell lvsates (BEL extracts)
To each well of the expression plates, 40 ml BEL
buffer (2xBBS/EDTA: 24.7 g/1 boric acid, 18.7 g
NaCl/1, 1.49 g EDTA/1, pH8) was added containing 2.5
mg/ml lysozyme and incubated for 1 h at 220C on a
microtiter plate shaker (400 rpm). BEL extracts were
used for binding analysis by ELISA or a BioVeris
M-series (r) 384 analyzer (see Example 2).E.
Expression of HuCAL(r) GOLD Fab antibodies in E. coli
and purification Expression of Fab fragments encoded
by pMORPH (r)X9 Fab_FH in TG-I cells was car ried out
in shaker flask cultures with 1 1of 2xYT medium
supplemented with 34 mg/ml chloramphenicol. After
induction with 0.5 mM IPTG, cells were grown at 22C
for 16 h. Whole cell extracts of cell pellets were
prepared by French Press and Fab fragments iso lated
by nickel/NTA chromatography (Qiagen, Hilden,
Germany). Concentrations were determined by
UV-spectrophotometry (Krebs et al., 2001). Example 2 :
Identification of hGM-CSF specific antibodies BEL
extracts of individual E. coli clones selected by the
above mentioned panning strate gies were analyzed by
ELISA or BioVeris (BioVeris M-series (r) 384 analyzer)
in order to identify clones encoding hGM-CSF specific
Fabs. A. Enzyme Linked Immunosorbent Assay (ELISA)
Techniques Human recombinant biotinylated GM-CSF (R&D
Systems) was coated at 1.5 mg/ml in PBS onto
Neutravidin microtiter plates for 2h at RT. 



After coating of antigen the wells were blocked with
PBS / 0.05 % Tween (PBS-T) with 1% BSA for 1 h at RT.
After washing of the wells with PBS-T BEL-extract,
purified Hu- CAL(r) Fab or control IgGs were diluted
in PBS, added to the wells and incubated for 1 h at
RT. For detection of the primary antibodies, the
following secondary antibodies were applied: alkaline
phospatase (AP)-conjugated AffiniPure F(ab') 2
fragment, goat antihuman, -anti-mouse or -anti-rat IgG
(Jackson Immuno Research). For the detection of
AP-conjugates fluorogenic substrates like AttoPhos
(Roche) were used according to the instructions by the
manufacturer. Between all incubation steps, the wells
of the microtiter plate were washed with PBS-T three
times and three times after the final incubation with
secondary antibody. Fluorescence was measured in a
TECAN Spectrafluor plate reader.B.
Electrochemiluminescene (BioVeris) based binding
analysis for detection of GM-CSF binding Fab in
lysates Alternative to the ELISA experiments for the
detection of GM-CSF binding Fab antibod ies in E. coli
lysates (BEL extracts), binding was analyzed in
BioVeris M-SERIES (r) 384 AnalyzerBioVeris, Europe,
Witney, Oxforfshire, UK). To this end BEL extract was
diluted at least 1:50 and maximally 1:1000 in assay
buffer (PBS/0,05%Tween20/0.5%BSA) for use in BioVeris
screening. Biotinylated GM-CSF (R&D Systems) was
coupled to streptavidin coated paramagnetic beads,
Dynabeads (Dynal), at a concentration of O.l mg/ml.
Per well of a 96 or 384 well plate 25 or 15 ml of a
1:25 dilution of the Dynabead-stock solution was used.
Beads were washed three times with assay buffer before
adding biotinylated GM-CSF for 30 min at RT on a
shaker. Beads were then washed three times with assay
buffer and finally resuspended in fresh assay buffer .
Anti-human (Fab) '2 (Dianova) was ruthenium labelled
using the BV-tag(tm) (BioVeris Europe, Witney,
Oxfordshire, UK). This secondary antibody was added to
the GM-CSF coupled beads at a concentration of 6mg/ml
immediately before use. lOOml or 60ml of diluted BEL
extract (see above) of E. coli expression cultures
containing Fab an tibodies was filled into wells of a
96 or 384 well plate and, respectively, 25 or 15ml of
the GM-CSF coupled beads plus anti-Fab-BV-tag(tm)
secondary antibody mix was added to each well and
incubated for 2h at RT on a plate shaking device. The
plates were analyzed in a BioVeris M-SERIES (r) 384
Analyzer. After sequence analysis seventy-four (74)
unique clones were identified that showed suf
ficiently strong binding (signal:noise ratio greater
than 10:1 in ELISA or 50:1 in Bio Veris). These clones
were expressed, purified and were tested in functional
assays. C. Determination of the molecular specificity
and species crossreactivity of selected anti-hGM-CSF
Fabs. Crossreactivity of the anti-hGM-CSF antibodies
was determined to the following analytes: rat and
mouse GM-CSF, human IL-3, human IL-4, , human IL-5, ,
human IL-13, ,human M-CSF (all from Peprotech, London,
UK). This was performed in a capture set-up by surface
plasmon resonance (Biacore 3000, Uppsala, Sweden). 



CM5 chips (Biacore, Sweden) were coated with
5000-6000RU anti-F(ab) 2 (Dianova, Affinipure F(ab)
Fragment Goat Anti-Human IgG, F(ab)2 Fragment
specific); 80mg/ml 1OmM acetate buffer, pH4 on all 4
flow cells, using standard EDC-NHS amine coupling
chemistry. On the flow cells 2-4 specific GM-CSF Fabs
(20ml of 50OnM Fab at a flowrate of 5 ml/ml,
300-400RU) were captured. After capturing of the
specific Fab, buffer was injected, to determine the
dissociation of anti-Fab/Fab interaction. In a
following cycle, the analyte growth factor was
injected (20ml, flow rate 20ml/min) at a concentration
range between 15 and 200OnM for the determination of
the specific signal. Afterwards the achieved buffer
sensogram was manually subtracted from the specific
one. After each cycle, the flow cells were regenerated
with 10OmM HCl (5ml). Seven HuCAL(r) anti-tiGM-CSF
antibodies including MOR03684 and MOR03682 were tested
and were specific for human GM-CSF and did not bind to
any of the other cytokines or mouse or rat GM-CSF . In
contrast Fab MOR03929 showed significant cross reac
tivity to rat GM-CSF. Example 3 : Identification of
anti-human GM-CSF Fab candidates that inhibit the
interaction between GM-CSF and the GM-CSF receptor
alpha 74 different hGM-CSF specific antibodies which
were selected from the HuCAL GOLD(r) library were
tested for the potency to inhibit the interaction
between hGM-CSF and its receptor. The interaction was
tested in two ways, (i) one being a proliferation
assay using the GM-CSF dependent TF-I cell line
(Kitamura et al., 1989) and (ii) the other being a
FACS analysis with a recombinant CHO cell line
expressing the alpha chain of the GMCSF receptor. In
the TF-I proliferation assay, the ability of the
anti-GM-CSF antibodies to block the interaction of
GM-CSF with the endogenous GM-CSF receptor consisting
of the alpha and beta chain was analyzed leading to
reduction in cell proliferation. In theFACS assay the
specific inhibition of the interaction between GM-CSF
and the alpha chain of the GM-CSF receptor was
determined. A. Cloning and expression of macaca
mulatto and human GM-CSF Macaca mulatto GM-CSF
full-length cDNA (GenBank accession no.: AY007376) was
synthesized by gene synthesis (geneART GmbH,
Regensburg, Germany) and cloned into the
pCR-Script-Amp vector (Stratagene, LaJoIIa, CA, USA).
Subsequently the cDNA was cloned into the eukaryotic
expression vector pcDNA3.1 (+) (Invitrogen, Paisley,
UK) yielding pcDNA-macGM-CSF. The cDNA of human GM-CSF
(Genbank accession number NP_000749 ) was cloned by
RT-PCR technique from RNA isolated from 1x1 0e7 TF- 1
cells using the RNeasy kit from Qiagen (Hilden,
Germany). Reverse transcription was performed with the
SuperscriptII kit using random hexamers (Gibco)
followed amplifica tion of the GM-CSF cDNA by PCR. The
obtained PCR-product was cloned into expres sion
vector pcDNA3.1(+) yielding pcDNA-huGM-CSF. HEK293
cells were transiently transfected with these
expression vectors respectively us 



ing lipofectamine (Stratagene, LaJoIIa, USA). The
medium containing the secreted re combinant macaca or
human GM-CSF was harvested 4 days after transfection.
B. Inhibition of GM-CSF dependent proliferation of
TF-I cells by anti-hGMCSF Fabs using human or macaca
GM-CSF TF-I (Kitamura et al., 1989) cells were grown
according to the provider's protocol (DSMZ,
Braunschweig, Germany; DSMZ No. ACC 334). TF-I cells
were washed twice with RPMI 1640 medium (10% FCS) and
then seeded at a concentration of 2 x 105 cells/ml in
50ml per well of a flat bottom 96well cell culture
dish. Human recombinant GM-CSF ("Leucomax", ESSEX
Pharma, Mnchen) at 0.5ng/ml and HuCAL(r) Fab anti
bodies (200ng/ml - 200 mg/ml diluted in RPMI 1640
medium, 10% FCS) were mixed for 30 min and 50ml of the
mix was added to the TF-I cells, so that the final
concentration of GM-CSF was 0.25ng/ml. Maximal cell
proliferation (0% inhibition) was measured incu bating
TF-I cells at a final GM-CSF of concentration of
0.25ng/ml, without the addition of antibody. 100%
inhibition of TF-I proliferation was measured by
omitting GM-CSF from the assay and keeping the cells
in RPMI 1640 medium (10% FCS) only. TFl cells were
then incubated for 72 hours at 370C with 5% CO in a
humidified chamber. Cellvitality was measured by
adding MTT or XTT reagent (Roche, Mannheim, Germany)
according to the manufacturer's recommendation.
Overall 19 Fab were identified that showed significant
inhibition of TF-I proliferation. The binders
MOR03682, MOR03684 and MOR03929 showed consistent
inhibition of TFl cell proliferation of greater than
50% at a concentration of 2mM. The inhibitory activity
of these non-optimized Fabs was not strong enough to
determine an IC50 dose, because full inhibition could
not be achieved. In comparison, monoclonal antibodies
BVD2-21C1 1 (BD Biosciences Pharmingen; Cat#5 54503)
and MAB215 (R&D Systems; Cat#MAB215) were able to
fully in hibit TF-I proliferation. Additionally,
binding of MOR03682 and MOR03684 to native human
GM-CSF was tested in the TF-I proliferation assay.
Instead of adding purified human recombinant GMCSF to
the TF-I cells a supernatant of 5637 cells (DSMZ No.
ACC 35) that secrete native human GM-CSF into the
medium was used. From a dose response curve comparing
the effect of recombinant human GM-CSF with different
dilutions of the 5637 supernatant it was determined
that the medium contained ~ 5 ng/ml of native human
GM-CSF. By pre incubation of the 5637 supernatant with
anti-human GM-CSF Fab MOR03682 or MOR03684 the binding
of native human GM-CSF to the TF-I cells was blocked
so that the viability of cells was reduced comparably
to the experiment with recombinant human GM-CSF.
MOR03684 and MOR03682 thus binds to native human
GM-CSF. Fab MOR03929 was not tested in this assay.
Additionally, the cross reactivity to macaca GM-CSF
was tested in the TF-I proliferation assay. Instead of
adding purified human GM-CSF to the TF-I cells a
supernatant of transfected 



HEK293 cells that secrete recombinant macaca GM-CSF
into the medium was used. TF-I cells proliferated in
the presence of macaca GM-CSF containing supernatant
but not in the presence of supernatant from
untransfected HEK293 cells. From a dose response curve
comparing the effect of recombinant human GM-CSF with
different dilutions of the HEK-293 medium it was
determined that the medium of the transfected cells
contained ~2mg/ml macaca GM-CSF. By preincubation of
the macaca GM-CSF supernatant with anti-human GM-CSF
Fab MOR03682 or MOR03684 the binding of macaca GM-CSF
to the TF-I cells was blocked so that the viability of
cells was significantly reduced.MOR03682 and
MOR03684_thus are cross-reactive with macaca GM-CSF.
Fab MOR03929 was not tested in this assay. C. Blocking
of GM-CSF binding to the GM-CSF receptor alpha by
anti-hGM-CSF Fabs In order to test binding of GM-CSF
to a cell surface expressed GM-CSF receptor alpha
chain the cDNA was cloned into an expression vector
and stably transfected into CHOKl cells (DSMZ ACC
110). Cloning of a stable CHO-Kl cell line expressing
the alpha chain of the GM-CSF receptor The cDNA of the
human GM-CSF receptor alpha chain (Genbank accession
number M64445) was cloned by RT-PCR technique from RNA
isolated from Ixl qe7 TF-I cells using the RNeasy kit
from Qiagen (Hilden, Germany). Reverse transcription
was per formed with the SuperscriptII kit using random
hexamers (Gibco). The GM-CSF-receptor alpha chain cDNA
was then amplified using the following primers: 5':
N-GCRa-plusSS:
TTCTCTGGATCCGCCACCATGCTTCTCCTGGTGACAAGCC and 3':
C-flGCRa: ACCCTCCAATTGTCAGGTAATTTCCTTCACGGTC. The PCR
reaction yielded a product of ~1250bp which was
digested with EcoRI and BamHl (New England BioLabs).
The expression vector pcDNA3.1(+) (Invitrogen, Pais
ley, UK) was digested with the same enzymes. After
purification of the digested vector and PCR product,
the fragments were ligated and transformed by
electroporation into E.coli DHlOB cells. Correct
clones were identified after preparation of plasmid
DNA and sequencing. Correct clones
(pcDNA3.1(+)-GM-CSFRalpha) contained the full length
human GM-CSF receptor alpha cDNA. CHO-Kl cells were
grown according to the provider's protocol (DSZM,
Braunschweig, Germany; DSMZ No. ACC 110). For
transfection cells were grown to 80% confluence in a
6-well plate and incubated with 5mg DNA of
pcDNA3.1(+)-GM-CSFRalpha mixed with l Oml of the
Lipofectamine 2000 reagent (Invitrogen). After 48h
cells were fed with lmg/ml G418 (Gibco) and after
another 24h medium was replaced with such containing
2mg/ml G418. After two weeks single cells were seeded
into wells of a 96-well culture 



dish. Single clones were grown up and 5x1 05 cells of
each clone were tested for GMCSFR-alpha expression by
FACS analysis using murine IgG MAB 1006 (Chemicon
Inter national, Temecula, CA) as primary antibody at a
concentration of l mg/ml and (R-PEAffiniPure (Fab') 2
Goat-anti-mouse-IgG (Dianova) as secondary antibody at
a 1:200 di lution. Primary and secondary antibodies
were incubated with the cells for Ih sequentially,
while cells were washed in FACS buffer (PBS, 3%FCS)
between these steps. Fluo rescence of stained cells
was quantified in the FL2 channel using a FACSCalibur
system (Becton Dickinson). Among the clones analyzed
clone CHO-GMRa#l l showed the highest median fluores
cent intensity. A median fluorescence value (MFL
value) of 157 was determined for CHO-GMRa#l l (Fig. 6)
FACS analysis of GM-CSF binding to the GM-CSF receptor
alpha expressed on CHOGMRa# l l : Prior to adding to
cells, antibodies at increasing concentrations (0.1 to
100 mg/ml) were co-incubated with biotinylated GM-CSF
(0.5mg/ml) in FACS buffer (PBS/3%FBS/NaN 30,05%) for
30min at RT. All stainings were performed in round
bottom 96-well culture plates (Nalge Nunc) with 1- 5 x
105 cells per well. 2xlOE5 CHO-GMRa#l l cells were
taken up in 50ml of the antibody/ GM-CSF containing
FACS buffer and incubated at 40C for Ih. Cells were
then washed once with 150ml FACS buffer/well and taken
up in lOOml phycoerythrin-labeled streptavidin (BD
Biosciences Pharmingen) which has been diluted 1:400
in FACS buffer. After Ih incubation at 40C cells were
washed twice with FACS buffer, resuspended in lOOml of
FACS buffer and binding of biotinylated GM-CSF was
measured via FL2 fluo rescence intensity of cells in
FACScalibur (Becton Dickinson). IC50 values were
determined from the dose response curves obtained
using GraphPad Prism v3.03 software ap plying a
non-linear regression curve fit. Fab antibodies
MOR03682, MOR03684 and MOR03929 showed significant
inhibition of GM-CSF binding to the cell surface
expressed GM-CSF receptor alpha.Example 4 : Affinity
maturation of selected Fab by stepwise exchange of CDR
cas settes A. Generation of affinity maturation Fab
libraries and pannings In order to increase the
affinity and inhibitory activity of the anti-GM-CSF
Fab fragments clones MOR03682, MOR03684 and MOR03929
were subjected to affinity maturation. In this regard,
CDR regions were optimized by cassette mutagenesis
using trinucleotide directed mutagenesis (VirnekSs et
ah, 1994; Nagy et al., 2002). Sequence analysis re
vealed no sequence homology between the CDRs of the
three parental clones analyzed. Table 2a and 2b
provide the six CDR peptide sequences for the parental
clones MOR03682, MOR03684 and MOR03929. The following
briefly describes the protocol used for Fab
optimization. Fab fragments 



from expression vector pMORPH (r)X9Fab_FH were cloned
into a phagemid vector (US 6,753,136). Then, two
different strategies were applied to optimize the
affinity and efficacy of the parental Fabs. First, one
phage antibody Fab library was generated where the
L-CDR3 of each parental was replaced by a repertoire
of individual lambda light chain CDR3 sequences. In a
sec ond library the H-CDR2 region was replaced by a
repertoire of individual heavy chain CDR2 sequences.
Affinity maturation libraries were generated by
transforming the diversified clones into E. coli
TOPlOF' (Invitrogen). Phages were prepared as
described in Example IA. Both LCDR3 libraries of
MOR03684 and MOR03682 were pooled and both H-CDR2
libraries derived from MOR03684 and MOR03682 were
pooled, while the L-CDR3 and H-CDR2 libraries derived
from MOR03929 were kept separately during the
selection procedure. Pannings were performed on
biotinylated GM-CSF in solution for three rounds
essentially as described in Example IB and applying
more stringent selection conditions. B.
Electrochemiluminescene (BioVeris) based binding
analysis for detection of im proved GM-CSF binding Fab
in lysates For the detection of GM-CSF binding Fab
antibodies in E. coli lysates (BEL extracts), binding
was analyzed in the BioVeris M-384 SERIES(r)
Workstation (BioVeris Europe, Witney, Oxforfshire, UK)
essentially as described in Example 2B.Fabs with the
highest ECL values were purified and subjected to
affinity measurement by solution equilibrium titration
(SET; Haenel et al, 2005) and surface plasmon
resonance (Biacore) (see Example 4D) C. X-cloning of
improved VL (L-CDR3) with improved VH (H-CDR2) For a
further improvement of affinity the independently
optimized H-CDR2 and L-CDR3 from matured Fabs which
were derived from the same parental clone were
combined, because there was a high probability that
this combination would lead to a further gain of
affinity (Yang et al., 1995; Schier et al., 1996; Chen
et al., 1999). This procedure, called X-cloning, was
applied for binders that were derived from the
parental clone MOR03929 as Fabs with improved
affinities were identified from both the H-CDR2 and
the L-CDR3 library. This was accomplished by
transferring whole light chains (Xbal/Sphl fragment)
from the L-CDR3-optimized donor clone to the
H-CDR2-optimized acceptor clone. Table 3: X-cloning
combinations For the resulting 4 Fabs the VL and VH
was sequenced to confirm transfer of the correct VL to
the respective H-CDR2 improved vector backbone. Table
2a and 2b show the VH and VL protein sequences of all
derivatives of MOR03929 and 3682, which are listed in
table 3. D. Determination of picomolar affinities
using Solution Equilibrium Titra tion (SET) and
surface plasmon resonance (Biacore) 



For KD determination, monomer fractions (at least 90%
monomer content, analyzed by analytical SEC;
Superdex75, Amersham Pharmacia) of Fab were used.
Electrochemiluminescence (ECL) based affinity
determination in solution and data evaluation were
basi cally performed as described by Haenel et al.,
2005: A constant amount of Fab was equilibrated with
different concentrations (serial 5" dilutions) of
human GM-CSF (Leucomax) in solution. Biotinylated
human GM-CSF (R&D Systems) coupled to paramagnetic
beads (M-280 Streptavidin, Dynal) and BV-tag(tm)
(BioVeris Europe, Witney, Oxforfshire, UK) labeled
anti-human (Fab)' 2 (Dianova) was added and incubated
for 15 - 30 min. Subsequently, the concentration of
unbound Fab was quantified via ECL detection using a
M- SERIES(r) 384 analyzer (BioVeris Europe). In
accordance with Friguet et al., 1985, care was taken
to avoid significant equilibrium shift to solid phase
during detection. Using the assay conditions described
above affinities for the Fabs were determined, which
are shown in table 4. Additionally kinetic SPR
analysis was performed on an Fl chip (Biacore, Sweden)
which was coated with a density of ~ 100 RU
recombinant human GM-CSF (Peprotech) in 10 mM
Na-acetate pH 4.5 using standard EDC-NHS amine
coupling chemistry. A respective amount of HSA was
immobilized on the reference flow cell. PBS (136 mM
NaCl, 2.7 mM KCl, 10 mM Na2HPO4, 1.76 mM KH2PO4 pH
7.4) + 0.005 % Tween 20 was used as running buffer.
Fab was applied in concentration series of 6.3 - 200
nM at a flow rate of 20 ml/min. Association phase was
set to 60 s and dissociation phase to 120 s (parental)
or up to 600 s (affinity optimized). In order to
monitor dissociation phase over a longer pe riod, the
following conditions, basically according to Drake et
al., (2004) were used: Fab was applied in a single
concentration of 200 nM; flow rate was set to 100
ml/min and dissociation phase to 6000 - 18.000 s. On
the basis of the off-rates determined under these
assay conditions affinities for the Fabs were
estimated, which are shown in table 4.Table 4 :
Affinities of anti-hGM-CSF Fabs determined by Biacore
and solution equilib rium titration (SET) Biacore SET
3684 6420 16000 4251 70 7.4 3929 4260 2000 4302 174
63.5 4287 nd 17.9 4252 55 6 4290 122 11.1 4350 19 1.1
4354 2 1 2.8 4357 7 0.4 



3682 nd 11406 4283 nd 113 4297 nd 49.2 4342 nd 4.9 E.
Determination of affinities to rat GM-CSF using
Solution Equilibrium Titra tion (SET) Affinity
determination to rat GM-CSF was done essentially as
described in Example 4D using rat-GM-CSF (Peprotech)
as analyte in solution instead of human GM-CSF. Affini
ties were calculated according to Haenel et al (2005).
In this assay affinity of Fab MOR04357 to rat GM-CSF
was determined to be KD = 1.0 nM.Example 5 :
Characterization of optimized anti-human GM-CSF Fabs
that inhibit the interaction between GM-CSF and the
GM-CSF receptor alpha chain A. GM-CSF receptor alpha
binding assay The GM-CSF receptor binding assay was
performed as described above (Example 3C) using
0.5mg/ml (35nM) of biotinylated GM-CSF. Maximal
binding of GM-CSF to CHOGMRa# l l cells (0%
inhibition) was measured by incubating cells at a
final GM-CSF concentration of 0.5mg/ml of biotinylated
GM-CSF, without the addition of antibody. 100%
inhibition of GM-CSF binding was measured by omitting
GM-CSF from the assay. IC50 values were determined
from the dose response curves obtained using GraphPad
10 Prism v3.03 software applying a non-linear
regression curve fit. Fabs with improved affinities,
the parental Fabs and monoclonal reference IgGs were
analyzed. Table 5 summarizes the IC50 values obtained
in these assays. The % inhibition achieved at an
antibody concentration of 5mg/ml is also given in
table 5. 15 Table 5: IC50 values of anti-hGM-CSF Fabs
in receptor inhibition assay MOR0# 4251 4357 4354 4350
4252 4287 4290 4302 3684 3929 Mab215 21C11 IC50 (nM)
53 26 26 24 26 25 27 24 >400 35 no fit* 9 % inhibition
at 5mg/ml -100% -75% -75% -75% -75% -75% -75% -75%
-25% -60% -50% -100% antibody "no sigmoidal dose
response curve could be fitted in this caseThis assay
qualitatively showed that the Fabs obtained from
affinity maturation and Xcloning prevent GM-CSF from
binding to the GM-CSF receptor alpha chain and
therefore retained the blocking mechanism of their
parental Fabs. The assay needed to be performed with a
concentration of 35nM (0.5 mg/ml) biotinylated GM-CSF
in order to obtain a sig nificant signal in FACS.
Therefore 17.5 nM Fab (or 8.75 nM IgG) is
theoretically needed to block 50% of the GM-CSF, thus
setting a limit for determination of IC50 values. B.
Inhibition of GM-CSF dependent proliferation of TF-I
by anti-hGM-CSF Fabs using human GM-CSF TF-I
proliferation assay was performed as described in
Example 3B. Fab with improved 



affinities and the parental Fabs as well as monoclonal
reference IgGs were analyzed. IC50 values were
determined from the dose response curves obtained
using GraphPad Prism v3.03 software applying a
non-linear regression curve fit. Table 6 summarizes
the ICs0 values obtained in these assays. Table 6 :
IC50 values of anti-hGM-CSF Fabs and control IgGs in
TF-I proliferation assayImidazoquinolines as lipid
kinase inhibitors The invention relates to novel
organic compounds, processes for the preparation
thereof, the application thereof in a process for the
treatment of the human or animal body, the use thereof
- alone or in combination with one or more other
pharmaceutically active compounds - for the treatment
of an inflammatory or obstructive airway disease, such
as asthma, disorders commonly occurring in connection
with transplantation, or a proliferative disease, such
as a tumor disease, which may be solid or liquid; a
method for the treatment of such a disease in animals,
especially in humans, and the use of such a compound -
alone or in combination with one or more other
pharmaceutically active compounds - for the manu
facture of a pharmaceutical preparation for the
treatment of said diseases. The present invention
relates to compounds of formula (I) wherein Ri is
naphthyl or phenyl wherein said phenyl is substituted
by one or two substituents independently selected from
the group consisting of Halogen; lower alkyl
unsubstituted or substituted by halogen, cyano,
imidazolyl or triazolyl; cycloalkyl; amino substituted
by one or two substituents independently selected from
the group consisting of lower alkyl, lower alkyl
sulfonyl, lower alkoxy and lower alkoxy lower
alkylamino;piperazinyl unsubstituted or substituted by
one or two substituents independently selected from
the group consisting of lower alkyl and lower alkyl
sulfonyl; 2-oxo-pyrrolidinyl; lower alkoxy lower
alkyl; imidazolyl; pyrazolyl; and triazolyl; R2 is O
or S; R3 is lower alkyl; R4 is pyridyl unsubstituted
or substituted by halogen, cyano, lower alkyl, lower
alkoxy or piperazinyl unsubstituted or substituted by
lower alkyl; pyrimidinyl unsubstituted or substituted
by lower alkoxy; quinolinyl unsubstituted or
substituted by halogen; quinoxalinyl; or phenyl
substituted with alkoxy 



R5 is hydrogen or halogen; n is 0 or 1; R6 is oxido;
with the proviso that if n=1 , the N-atom bearing the
radical R6 has a positive charge; R7 is hydrogen or
amino; or a tautomer thereof, or a pharmaceutically
acceptable salt, or a hydrate or solvate thereof. The
general terms used hereinbefore and hereinafter
preferably have within the context of this disclosure
the following meanings, unless otherwise indicated:The
prefix "lower" denotes a radical having up to and
including a maximum of 7, especially up to and
including a maximum of 4 carbon atoms, the radicals in
question being either li near or branched with single
or multiple branching. Where the plural form is used
for compounds, salts, and the like, this is taken to
mean also a single compound, salt, or the like. In a
preferred embodiment, alkyl has up to a maximum of 12
carbon atoms and is especially lower alkyl. Lower
alkyl is preferably alkyl with from and including 1 up
to and including 7, preferably from and including 1 to
and including 4, and is linear or branched;
preferably, lower alkyl is butyl, such as n-butyl,
sec-butyl, isobutyl, tert-butyl, propyl, such as
n-propyl or isopropyl, ethyl or preferably methyl.
Cycloalkyl is preferably cycloalkyl with from and
including 3 up to and including 6 carbon atoms in the
ring; cycloalkyl is preferably cyclopropyl, cyclobutyl
, cyclopently or cyclohexyl. Alkyl which is
substituted by halogen is preferably perfluoro alkyl
such as trifluoromethyl. Halogen is especially
fluorine, chlorine, bromine, or iodine, especially
fluorine, chlorine, or bromine. In view of the close
relationship between the novel compounds in free form
and those in the form of their salts, including those
salts that can be used as intermediates, for example
in the purification or identification of the novel
compounds, any reference to the free com pounds
hereinbefore and hereinafter is to be understood as
referring also to the correspon ding salts, as
appropriate and expedient. Salts are formed, for
example, as acid addition salts, preferably with
organic or inorganic acids, from compounds of formula
I with a basic nitrogen atom, especially the pharma
ceutically acceptable salts. Suitable inorganic acids
are, for example, halogen acids, such as hydrochloric
acid, sulfuric acid, or phosphoric acid. Suitable
organic acids are, for example, carboxylic,
phosphonic, sulfonic or sulfamic acids, for example
acetic acid, propionic acid,octanoic acid, decanoic
acid, dodecanoic acid, glycolic acid, lactic acid,
fumaric acid, succinic acid, malonic acid, adipic
acid, pimelic acid, suberic acid, azelaic acid, malic
acid, tartaric acid, citric acid, amino acids, such as
glutamic acid or aspartic acid, maleic acid,
hydroxymaleic acid, methylmaleic acid,
cyclohexanecarboxylic acid, adamantanecarboxylic acid,
benzoic acid, salicylic acid, 4-aminosalicylic acid,
phthalic acid, phenylacetic acid, 



mandelic acid, cinnamic acid, methane- or
ethane-sulfonic acid, 2-hydroxyethanesulfonic acid,
ethane-1,2-disulfonic acid, benzenesulfonic acid,
4-toluenesulfonic acid, 2- naphthalenesulfonic acid,
1,5-naphthalene-disulfonic acid, 2- or
3-methylbenzenesulfonic acid, methylsulfuric acid,
ethylsulfuric acid, dodecylsulfuric acid,
N-cyclohexylsulfamic acid, N-methyl-, N-ethyl- or
N-propyl-sulfamic acid, or other organic protonic
acids, such as ascorbic acid. For isolation or
purification purposes it is also possible to use
pharmaceutically unacceptable salts, for example
picrates or perchlorates. For therapeutic use, only
pharmaceutically acceptable salts or free compounds
are employed (where applicable in the form of pharma
ceutical preparations), and these are therefore
preferred. R1 is preferably phenyl wherein said phenyl
is substituted by one or two substituents
independently selected from the group consisting of
Halogen; lower alkyl substituted by halogen, cyano,
imidazolyl or triazolyl; amino substituted by one or
two substituents independently selected from the group
consisting of lower alkyl and lower alkyl sulfonyl;
piperazinyl wherein said piperazinyl is unsubstituted
or substituted by one or two lower alkyl substituents;
imidazolyl; pyrazolyl; and triazolyl. R2 is preferably
O. R3 is preferably Me. R4 is preferably pyrimidinyl
or pyridyl unsubstituted or substituted by halogen,
cyano, lower alkyl, lower alkoxy or piperazinyl
unsubstituted or substituted by lower alkyl;quinolinyl
unsubstituted or substituted by halogen; quinoxalinyl;
or phenyl substituted with alkoxy. R5 is preferably
hydrogen n is preferably 0. R7 is preferably hydrogen.
A preferred compound is a compound chosen from the
group consisting of;
2-Methyl-2-[4-(3-methyl-2-oxo-8-pyridin-4-yl-2,3-dihyd
ro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-
propionitrile;
2-Methyl-2-[4-(3-methyl-2-oxo-8-pyridin-3-yl-2,3-dihyd
ro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-
propionitrile;
2-{4-[8-(6-Methoxy-pyridin-3-yl)-3-methyl-2-oxo-2,3-di
hydro-imidazo[4,5-c]quinolin-1-yl]-
phenyl}-2-methyl-propionitrile; 



2-{4-[8-(5-Methoxy-pyridin-3-yl)-3-methyl-2-oxo-2,3-di
hydro-imidazo[4,5-c]quinolin-1-yl]-
phenyl}-2-methyl-propionitrile;
2-Methyl-2-{4-[3-methyl-2-oxo-8-(6-piperazin-1-yl-pyri
din-3-yl)-2,3-dihydro-imidazo[4,5-
c]quinolin-1-yl]-phenyl}-propionitrile;
2-Methyl-2-(4-{3-methyl-8-[2-(4-methyl-piperazin-1-yl)
-pyridin-4-yl]-2-oxo-2,3-dihydroimidazo[
4,5-c]quinolin-1-yl}-phenyl)-propionitrile;
2-Methyl-2-[4-(3-methyl-2-oxo-8-quinolin-3-yl-2,3-dihy
dro-imidazo[4,5-c]quinolin-1-yl)-
phenyl]-propionitrile;
2-{4-[8-(2-Fluoro-quinolin-3-yl)-3-methyl-2-oxo-2,3-di
hydro-imidazo[4,5-c]quinolin-1-yl]-
phenyl}-2-methyl-propionitrile;
2-Methyl-2-[4-(3-methyl-2-oxo-8-quinolin-6-yl-2,3-dihy
dro-imidazo[4,5-c]quinolin-1-yl)-
phenyl]-propionitrile;
2-Methyl-2-[4-(3-methyl-2-oxo-8-quinolin-5-yl-2,3-dihy
dro-imidazo[4,5-c]quinolin-1-yl)-
phenylj-propionitrile;
2-Methyl-2-[4-(3-methyl-2-oxo-8-quinoxalin-6-yl-2,3-di
hydro-imidazo[4,5-c]quinolin-1-yl)-
phenyl]-propionitrile;
2-Ethyl-2-[4-(3-methyl-2-oxo-8-pyridin-3-yl-2,3-dihydr
o-imidazo[4,5-c]quinolin-1-yl)-phenyl]- butyronitrile;
2-Ethyl-2-[4-(3-methyl-2-oxo-8-quinolin-3-yl-2,3-dihyd
ro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-
butyronitrile;
1-[3-Fluoro-4-(2-oxo-pyrrolidin-1-yl)-phenyl]-3-methyl
-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one; 1-[3-Fluoro-4-(2-oxo-pyrrolidin-1
-yl)-phenyl]-3-methyl-8-quinolin-3-y 1-1
,3-dihydro-imidazo[4, 5- c]quinolin-2-one;
3-Methyl-1-[4-(2-oxo-pyrrolidin-1-yl)-phenyl]-8-pyridi
n-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin- 2-one;
3-Methyl-1-[4-(2-oxo-pyrrolidin-1-yl)-phenyl]-8-quinol
in-3-yl-1,3-dihydro-imidazo[4,5- c]quinolin-2-one;
1-{4-[Bis-(2-methoxy-ethyl)-amino]-3-fluoro-phenyl}-3-
methyl-8-pyridin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
1-{4-[Bis-(2-methoxy-ethyl)-amino]-3-fluoro-phenyl}-3-
methyl-8-quinolin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
1-{4-[Bis-(2-methoxy-ethyl)-amino]-phenyl}-3-methyl-8-
pyridin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
1-{4-[Bis-(2-methoxy-ethyl)-amino]-phenyl}-3-methyl-8-
quinolin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
3-Methyl-1-naphthalen-2-yl-8-pyridin-3-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
3-Methyl-1-naphthalen-2-yl-8-quinolin-3-yl-1,3-dihydro
-imidazo[4,5-c]quinolin-2-one; 



1-(2-Chloro-phenyl)-3-methyl-8-pyridin-3-yl-1,3-dihydr
o-imidazo[4,5-c]quinolin-2-one;
1-(2-Chloro-phenyl)-3-methyl-8-quinolin-3-yl-1,3-dihyd
ro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-8-pyridin-3-yl-1-o-tolyl-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-8-quinolin-3-yl-1-o-tolyl-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one;
1-(2-Ethyl-phenyl)-3-methyl-8-pyridin-3-yl-1
>3-dihydro-imidazo[4,5-c]quinolin-2-one;
1-(2-Ethyl-phenyl)-3-methyl-8-quinolin-3-yl-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-8-pyridin-3-yl-1-(2-trifluoromethyl-phenyl)-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-8-quinolin-3-yl-1-(2-trifluoromethyl-phenyl)-
1,3-dihydro-imidazo[4,5-c]quinolin-2- one;
i^-Fluoro^-methyl-phenyO-S-methyl- d-quinolin-S-yl-I
.S-dihydro-imidazo -cJquinolin^- one;
1-(4-Fluoro-2-methyl-phenyl)-3-methyl-8-quinolin-3-yl-
1,3-dihydro-imidazo[4,5-c]quinolin-2- one;
1-(2-Chloro-4-fluoro-phenyl)-3-methyl-8-pyridin-3-yl-1
,3-dihydro-imidazo[4,5-c]quinolin-2- one;
1-(2-Chloro-4-fluoro-phenyl)-3-methyl-8-quinolin-3-yl-
1,3-dihydro-imidazo[4,5-c]quinolin-2- one;
^(S-Chloro-phenyO-S-methyl-
d-pyridin-S-yl-I.S-dihydro-imidazoK.
d-cJquinolin^-one;
i-CS-Chloro-phenyO-S-methyl-d-quinolin-S-yl-I.S-dihydr
o-imidazo^. -cJquinolin^-one;
3-Methyl-8-pyridin-3-yl-1-(3-trifluoromethyl-phenyl)-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one;
S-Methyl-d-quinolin-S-yl-i-CS-trifluoromethyl-phenyO-I
.S-dihydro-imidazo^. -clquinolin^- one;
i^-Methoxymethyl-phenyO-S-methyl-S-pyridin-S-yl-I.S-di
hydro-imidazo^^-cJquinolin^- one;
1-(4-Methoxymethyl-phenyl)-3-methyl-8-quinolin-3-yl-1,
3-dihydro-imidazo[4,5-c]quinolin-2- one;
1-[2-Chloro-4-(2-methoxy-ethyl)-phenyl]-3-methyl-8-pyr
idin-3-yl-1,3-dihydro-imidazo[4,5- c]quinolin-2-one;
1-[2-Chloro-4-(2-methoxy-ethyl)-phenyl]-3-methyl-8-qui
nolin-3-yl-1 ,3-dihydro-imidazo[4,5- c]quinolin-2-one;
1-[4-(2-Methoxy-ethyl)-phenyl]-3-methyl-8-quinolin-3-y
l-1,3-dihydro-imidazo[4,5-c]quinolin-2- one;
1-[4-(2-Methoxy-ethyl)-phenyl]-3-methyl-8-pyridin-3-yl
-1,3-dihydro-imidazo[4,5-c]quinolin-2- one;
2-Methyl-2-[4-(3-methyl-2-oxo-5-oxy-8-pyridin-3-yl-2,3
-dihydro-imidazo[4,5-c]quinolin-1-yl)-
phenylj-propionitrile;
2-Methyl-2-[4-(3-methyl-2-oxo-5-oxy-8-quinolin-3-yl-2,
3-dihydro-imidazo[4,5-c]quinolin-1-yl)-
phenyl]-propionitrile; 



2-[4-(7-Fluoro-3-methyl-2-oxo-8-pyridin-3-yl-2,3-dihyd
ro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-
2-methyl-propionitrile;
2-[4-(7-Fluoro-3-methyl-2-oxo-8-quinolin-3-yl-2,3-dihy
dro-imidazo[4,5-c]quinolin-1-yl)-
phenyl]-2-methyl-propionitrile;
N-Methyl-N-^-CS-methyl^-oxo-
d-pyridin-S-yl^.S-dihydro-imidazo^.
-cJquinolin-i-yO-phenyl]- methanesulfonamide;
Methyl-[4-(3-methyl-2-oxo-8-pyridin-3-yl-2,3-dihydro-i
midazo[4,5-c]quinolin-1-yl)-phenyl]- carbamic acid
tert-butyl ester;Ethanesulfonic acid
methyl-[4-(3-methyl-2-oxo-8-pyridin-3-yl-2,3-dihydro-i
midazo[4,5- c]quinolin-1 -yl)-phenyl]-amide;
Ethanesulfonic acid
methyl-[4-(3-methyl-2-oxo-8-quinolin-3-yl-2,3-dihydro-
imidazo[4,5- c]quinolin-1 -yl)-phenyl]-amide;
N-Ethyl-N-[4-(3-methyl-2-oxo-8-pyridin-3-yl-2,3-dihydr
o-imidazo[4,5-c]quinolin-1-yl)-phenyl]-
methanesulfonamide; N-Ethyl-N-
-CS-methyl^-oxo-d-quinolin-S-yl^.S-dihydro-imidazo^.S-
cJquinolin-i-yO-phenyl]- methanesulfonamide;
2-[4-(3-Ethyl-2-oxo-8-pyridin-3-yl-2,3-dihydro-imidazo
[4,5-c]quinolin-1-yl)-phenyl]-2-methylpropionitrile;
1-[3-Fluoro-4-(4-methanesulfonyl-piperazin-1-yl)-pheny
l]-3-methyl-8-quinolin-3-yl-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one;
1-[3-Fluoro-4-(4-methanesulfonyl-piperazin-1-yl)-pheny
l]-3-methyl-8-pyridin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
1-(3-Fluoro-4-piperazin-1-yl-phenyl)-3-methyl-8-quinol
in-3-yl-1,3-dihydro-imidazo[4,5- c]quinolin-2-one;
i-CS-Fluoro^-piperazin-i-yl-phenyO-S-methyl-
d-pyridin-S-yl-I.S-dihydro-imidazo^.Sc]
quinolin-2-one;
3-Methyl-1-[4-(4-methyl-piperazin-1-yl)-phenyl]-8-quin
olin-3-yl-1,3-dihydro-imidazo[4,5- c]quinolin-2-one;
3-Methyl-1-[4-(4-methyl-piperazin-1-yl)-phenyl]-8-pyri
din-3-yl-1,3-dihydro-imidazo[4,5- c]quinolin-2-one;
1-[2-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-3-meth
yl-8-quinolin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
1-[2-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-3-meth
yl-8-pyridin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-3-meth
yl-8-quinolin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-methyl-piperazin-1
-yl)-phenyl]-3-methyl-8-pyridin-3-yl-1
,3-dihydroimidazo[ 4,5-c]quinolin-2-one;
1-(4-lrnidazol-1-yl-2-methyl-phenyl)-3-methyl-8-quinol
in-3-yl-1,3-dthydro-im[dazo[4,5- c]quinolin-2-one; 



^(^Imidazol-i-yl^-methyl-phenyO-S-rnethyl-
d-pyridin-S-yl-I.S-dihydro-imidazo^.Sc]
quinolin-2-one;
3-Methyl-1-(4-pyrazol-1-yl-phenyl)-8-quinolin-3-yl-1,3
-dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-1-(4-pyrazol-1-yl-phenyl)-8-pyridin-3-yl-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-8-quinolin-3-yl-1 -(4-[1 ,2,4]triazol-1
-yl-phenyl)-1 ,3-dihydro-imidazo[4,5-c]quinolin-2-
one;
3-Methyl-8-pyridin-3-yl-1-(4-[1,2,4]triazol-1-yl-pheny
l)-1 ,3-dihydro-imidazo[4,5-c]quinolin-2- one;
3-Methyl-1-[4-(4-methyl-piperazin-1-yl)-3-trifluoromet
hyl-phenyl]-8-quinotin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
3-Methyl-1-[4-(4-methyl-piperazin-1-yl)-3-trifluoromet
hyl-phenyl]-8-pyridin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one; 1-(3-Chloro-4-piperazin-1
-yl-phenyl)-3-methyl-8-quinolin-3-yl-1
,3-dihydro-imidazo[4,5- c]quinolin-2-one;
1-(3-Chloro-4-piperazin-1
-yl-phenyl)-3-methyl-8-pyridin-3-yl-1
,3-dihydro-imidazo[4,5- c]quinolin-2-one;
^(S-Chloro^-piperazin-i-yl-phenyO- d-
-methoxy-pyridin-S-yO-S-methyl-I .S-dihydroimidazo[
4,5-c]quinolin-2-one; 1-(3-Chloro-4-piperazin-1
-yl-phenyl)-8-(5-methoxy-pyridin-3-yl)-3-methyl-1
,3-dihydroimidazo[ 4,5-c]quinolin-2-one;
8-(6-Methoxy-pyridin-3-yl)-3-methyl-1-[4-(4-methyl-pip
erazin-1-yl)-3-trifluoromethyl-phenyl]-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
8-(5-Methoxy-pyridin-3-yl)-3-methyl-1-[4-(4-methyl-pip
erazin-1-yl)-3-trifluoromethyl-phenyl]-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
1-[2-Chloro-4-(4-methyl-piperazin-1
-yl)-phenyl]-8-(6-methoxy-pyridin-3-yl)-3-methyl-1 ,3-
dihydro-imidazo[4,5-c]quinolin-2-one;
1-[2-Chloro-4-(4-methyl-piperazin-1
-yl)-phenyl]-8-(5-methoxy-pyridin-3-yl)-3-methyl-1 ,3-
dihydro-imidazo[4,5-c]quinolin-2-one;
1-(3-Chloro-4-piperazin-1
-yl-phenyl)-3-methyl-8-quinoxalin-6-yl-1
,3-dihydro-imidazo[4,5- c]quinolin-2-one;
S-Methyl-i-C^piperazin-i-yl-S-trifluoromethyl-phenyO-
d-quinolin-S-yl-I.S-dihydro-imidazo^. -
c]quinolin-2-one;
3-Methyl-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl)
-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one; d-
Q-Methoxy-pyridin-S-yO-S-methyl-i^-piperazin-i-yl-S-tr
ifluoromethyl-phenylJ-I.S-dihydroimidazo[
4,5-c]quinolin-2-one;
8-(5-Methoxy-pyridin-3-yl)-3-methyl-1-(4-piperazin-1-y
l-3-trifluoromethyl-phenyl)-1,3-dihydroimidazo[
4,5-c]quinolin-2-one; 



3-Methyl-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl)
-8-quinoxalin-6-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
i-fS-Chloro^^c/s-S.S-dimethyl-piperazin-i-yO-phenyll-S
-methyl- d-pyridin-S-yl-I.S-dihydroimidazo[
4,5-c]quinolin-2-one;
i-tS-Chloro^-Cc/s-S.S-dimethyl-piperazin-i-yO-phenylJ-
S-methyl-S-quinolin-S-yl-I.S-dihydroimidazo[
4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-ethyl-piperazin-1-yl)-phenyl]-3-methy
l-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
1-[3-Chloro-4-(4-ethyl-piperazin-1-yl)-phenyl]-3-methy
l-8-quinolin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-isopropyl-piperazin-1-yl)-phenyl]-3-m
ethyl-8-pyridin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-isopropyl-piperazin-1-yl)-phenyl]-3-m
ethyl-8-quinolin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-isopropyl-piperazin-1-yl)-phenyl]-3-m
ethyl-8-quinolin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-isopropyl-piperazin-1-yl)-phenyl]-3-m
ethyl-8-quinolin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
1-[4-(4-Ethyl-piperazin-1-yl)-3-trifluoromethyl-phenyl
]-3-methyl-8-pyridin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
^^-(^Ethyl-piperazin-i-yO-S-trifluoromethyl-phenyll-S-
methyl- d-quinolin-S-yl-I.S-dihydroimidazo[
4,5-c]quinolin-2-one;
^^-(^Ethyl-piperazin-i-yO-S-trifluoromethyl-phenylJ-S-
methyl- d-pyridin-S-yl-I.S-dihydroimidazo[
4,5-c]quinolin-2-one;
^^-(^Ethyl-piperazin-i-yO-S-trifluoromethyl-phenylJ-S-
methyl- d-quinolin-S-yl-I.S-dihydroimidazo[
4,5-c]quinolin-2-one;
3-Methyl-8-(6-piperazin-1-yl-pyridin-3-yl)-1-(3-triflu
oromethyl-phenyl)-1,3-dihydroimidazo[
4,5-c]quinolin-2-one; d-
b-Methoxy-pyridin-S-yO-S-methyl-i-CS-trifluoromethyl-p
henyO-I.S-dihydro-imidazo^.Sc] quinolin-2-one; d
q-Methoxy-pyridin-S-yO-S-methyl-i-CS-trifluoromethyl-p
henyO-I.S-dihydro-imidazoK.Sc] quinolin-2-one;
1-(3-Chloro-4-imidazol-1
-yl-phenyl)-3-methyl-d-pyridin-3-yl-1
,3-dihydro-imidazo[4,5- c]quinolin-2-one;
^(S-Chloro^-imidazol-i-yl-phenyO-S-methyl-
d-quinolin-S-yl-I.S-dihydro-imidazo^.Sc]
quinolin-2-one;
2-Methyl-2-[4-(3-methyl-d-quinolin-3-yl-2-thioxo-2,3-d
ihydro-imidazo[4,5-c]quinolin-1-yl)-
phenylj-propionitrile; 



2-Methyl-2-{4-[3-methyl-d-(2-methyl-pyridin-4-yl)-2-ox
o-2,3-dihydro-imidazo[4,5-c]quinolin-1-
yl]-phenyl}-propionitrile;
S-ti-^-tCyano-dimethyl-methylJ-phenylJ-S-methyl^-oxo^.
S-dihydro-IH-imidazo^.Sclquinolin-
d-ylj-pyridine^-carbonitrile;
2-[4-(4-Amino-3-methyl-2-oxo-
d-quinolin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-y
l)- phenyl]-2-methyl-propionitrile;
1-[4-(3-Methyl-2-oxo-d-pyridin-3-yl-2,3-dihydro-imidaz
o[4,5-c]quinolin-1-yl)-phenyl]-
cyclopropanecarbonitrile; i-^-CS-Methyl^-oxo-
d-quinolin-S-yl^.S-dihydro-imidazo .
-cJquinolin-i-yO-phenyl]- cyclopropanecarbonitrile;
1-{4-[d-(6-Methoxy-pyridin-3-yl)-3-methyl-2-oxo-2,3-di
hydro-imidazo[4 5-c]quinolin-1-yl]-
phenylj-cyclopropanecarbonitrile;
1-[3-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-8-(6-m
ethoxy-pyridin-3-yl)-3-methyl-1,3-
dihydro-imidazo[4,5-c]quinoIin-2-one;
1-[3-Chloro-4-(4-methyl-piperazin-1
-yl)-phenyl]-8-(5-methoxy-pyridin-3-yl)-3-methyl-1 ,3-
dihydro-imidazo[4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-3-meth
yl-8-quinoxalin-6-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
1-(3-Chloro-4-piperazin-1-yl-phenyl)-8-(2-methoxy-pyri
midin-5-yl)-3-methyl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
i-CS-Chloro^-piperazin-i-yl-phenyO-S-methyl-
d-pyrimidin- -yl-I.S-dihydro-imidazo^.Sc]
quinolin-2-one;
^(S-Chloro^-piperazin-i-yl-phenyO-S^-methoxy-pyrimidin
-S-yO-S-methyl-I.S-dihydroimidazo[
4,5-c]quinolin-2-one;
I^S-Chloro^-piperazin-i-yl-phenylJ-S-methyl-
d-pyrimidin-S-yl-I.S-dihydro-imidazoK. -
c]quino!in-2-one;
1-(3-Chloro-4-piperazin-1-yl-phenyl)-3-methyl-8-(2-met
hyl-pyridin-4-yl)-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
1-[3-Chloro-4-(c/s-3,5-dimethyl-piperazin-1-yl)-phenyl
]-8-(6-methoxy-pyridin-3-yl)-3-methyl-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
1-[3-Chloro-4-(c/s-3,5-dimethyl-piperazin-1-yl)-phenyl
]-8-(5-methoxy-pyridin-3-yl)-3-methyl-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
1-[4-(c/s-3,5-Dimethyl-piperazin-1-yl)-3-trifluorometh
yl-phenyl]-8-(6-methoxy-pyridin-3-yl)-3-
methyl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
1-[4-(c/s-3,5-Dimethyl-piperazin-1-yl)-3-trifluorometh
yl-phenyl]-8-(5-methoxy-pyridin-3-yl)-3-
methyl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
8-(2-Methoxy-pyrimidin-5-yl)-3-methyl-1-(4-piperazin-1
-yl-3-trifluoromethyl-phenyl)-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one; 



3-Methyl-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl)
-8-pyrimidin-5-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
5-[3-Methyl-2-oxo-1-(4-piperazin-1
-yl-3-trifluoromethyl-phenyl)-2,3-dihydro-1
H-imidazo[4,5-
c]quinolin-8-yl]-pyridine-2-carbonitrile;
3-Methyl-8-(2-methyl-pyridin-4-yl)-1-(4-piperazin-1-yl
-3-trifluoromethyl-phenyl)-1 ,3-dihydroimidazo[
4,5-c]quinolin-2-one;
8-(3,4-Dimethoxy-phenyl)-3-methyl-1-(4-piperazin-1-yI-
3-trifluoromethyl-phenyl)-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
3-Methyl-8-pyridin-3-yl-1-(4-[1,2,4]triazoi-1-yl-3-tri
fluoromethyl-phenyl)-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
3-Methyl-8-quinolin-3-yl-1-(4-[1,2,4]triazol-1-yl-3-tr
ifluoromethyl-phenyl)-1,3-dihydroimidazo[
4,5-c]quinolin-2-one; d-
d-Methoxy-pyridin-S-yO-S-methyl-i^-II^^Jtriazol-i-yl-S
-trifluoromethyl-phenyO-I.Sdihydro-
imidazo[4,5-c]quinolin-2-one;
8-(5-Methoxy-pyridin-3-yl)-3-methyl-1 -(4-[1
,2,4]triazol-1 -yl-3-trifluoromethyl-phenyl)-1 ,3-
dihydro-imidazo[4,5-c]quinolin-2-one;
5-[3-Methyl-2-oxo-1-(4-[1,2,4]triazol-1-yl-3-trifluoro
methyl-phenyl)-2,3-dihydro-1Himidazo[
4,5-c]quinolin-8-yl]-pyridine-2-carbonitrile;
8-(6-Fluoro-pyridin-3-yl)-3-methyl-1-(4-[1,2,4]triazol
-1-yl-3-trifluoromethyl-phenyl)-1 >3-
dihydro-imidazo[4,5-c]quinolin-2-one;
8-(2,6-Dimethoxy-pyridin-3-yl)-3-methyl-1-(4-[1,2,4]tr
iazol-1-yl-3-trifluoromethyl-phenyl)-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-8-pyrimidin-5-yl-1-(4-[1,2,4]triazol-1-yl-3-t
rifIuoromethyl-phenyl)-1 ,3-dihydroimidazo[
4,5-c]quinolin-2-one;
8-(2-Methoxy-pyrimidin-5-yl)-3-methyl-1 -(4-[1
,2,4]triazol-1 -yl-3-trifluoromethyl-phenyl)-1 ,3-
dihydro-imidazo[4,5-c]quinolin-2-one;
8-(2,4-Dimethoxy-pyrimidin-5-yl)-3-methyl-1-(4-[1,2,4]
triazol-1-yl-3-trifluoromethyl-phenyl)-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-1-(4-pyrazol-1-yl-3-trifluoromethyl-phenyl)-8
-pyridin-3-yl-1,3-dihydro-imidazo[4,5-
c]quipolin-2-one;
3-Methyl-1-(4-pyrazol-1-yl-3-trifluoromethyl-phenyl)-8
-quinolin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
8-(6-Methoxy-pyridin-3-yl)-3-methyl-1-(4-pyrazol-1-yl-
3-trifluoromethyl-phenyl)-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
8-(5-Methoxy-pyridin-3-yl)-3-methyl-1-(4-pyrazol-1-yl-
3-trifluoromethyl-phenyl)-1,3-dihyclroimidazo[
4,5-c]quinolin-2-one; 1-(3-Chloro-4-[1 ,2,4]triazol-1
-yl-phenyl)-3-methyl-8-pyridin-3-yl-1
,3-dihydro-imidazo[4,5- c]quinolin-2-one;
i-CS-Chloro^i.Z^Jtriazol-i-yl-phenyO-S-methyl-
d-quinolin-S-yl-I.S-dihydro-imidazo - 



c]quinolin-2-one;
1-(4-lmidazol-1-yl-3-trifluoromethyl-phenyl)-3-methyl-
8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one; 1-(4-lmidazol-1-yl-3-trifluororr
iethyl-phenyl)-3-methyl-8-quinolin-3-yl-1,3-dihydro-ir
nidazo[4,5- c]quinolin-2-one;
1-(4-lmidazol-1-yl-3-trifluoromethyl-phenyl)-8-(6-meth
oxy-pyridin-3-yl)-3-methyl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
1-(4-lmidazol-1-yl-3-trifluoromethyl-phenyl)-8-(5-meth
oxy-pyridin-3-yl)-3-methyl-1 3-dihydroimidazo[
4,5-c]quinolin-2-one;
3-Methyl-8-pyridin-3-yl-1-(4-[1,2,4]triazol-1-ylmethyl
-phenyl)-1 ,3-dihydro-imidazo[4,5- c]quinolin-2-one;
3-Methyl-8-quinolin-3-yl-1-(4-[1
,2,4]triazol-1-ylmethyl-phenyl)-1,3-dihydro-imidazo[4,
5- c]quinolin-2-one;
i^-lmidazol-i-ylmethyl-phenyO-S-methyl-
d-pyridin-S-yl-I.S-dihydro-imidazo^.S-cJquinolin^-
one; and
1-(4-lmidazol-1-ylmethyl-phenyl)-3-methyl-8-quinolin-3
-yl-1,3-dihydro-imidazo[4,5-c]quinolin- 2-one; or a
tautomer thereof, or a pharmaceutically acceptable
salt, or a hydrate or solvate thereof. Preferred are
also compounds of formula Ia, (Ia),wherein R1 is
naphthyl or phenyl wherein said phenyl is substituted
by one or two substituents independently selected from
the group consisting of Halogen; lower alkyl
unsubstituted or substituted by halo or cyano; amino
substituted by one or two substituents independently
selected from the group consisting of lower alkyl,
lower alkyl sulfonyl, lower alkoxy and lower alkoxy
lower alkylamino; piperazinyl wherein said piperazinyl
is unsubstituted or substituted by one or two
substituents independently selected from the group
consisting of lower alkyl and lower alkyl sulfonyl;
2-oxo-pyrrolidinyl; lower alkoxy lower alkyl;
imidazolyl; pyrazolyl and triazolyl; R2 is O or S; R3
is lower alkyl; R4 is pyridyl unsubstituted or
substituted by lower alkoxy or piperazinyl
unsubstituted or substituted by lower alkyl, or
quinolinyl unsubstituted or substituted by halogen, 



or quinoxalinyl; R5 is hydrogen or halogen; n is 0 or
1; R6 is oxido; with the proviso that if n=1, the
N-atom bearing the radical R6 has a positive charge;
or a tautomer thereof, or a pharmaceutically
acceptable salt, or a hydrate or solvate
thereof.Surprisingly, it has now been found that the
compounds of formula I , have advantageous
pharmacological properties and inhibit the activity of
the lipid kinases, such as the PI3-kinase and/or
members of the PI3-kinase-related protein kinase
family (also called PIKK and include DNA-PK, ATM, ATR,
hSMG-1 and mTOR), such as the DNA protein-kinase, and
may be used to treat disease or disorders which depend
on the activity of said kinases. Having regard to
their inhibition of phosphatidylinositol 3-kinase
enzymes, compounds of formula (I) in free or
pharmaceutically acceptable salt form, are useful in
the treatment of conditions which are mediated by the
activation of the PI3 kinase enzymes, such as
proliferative, inflammatory or allergic conditions, or
disorders commonly occurring in connection with
transplantation. Treatment in accordance with the
invention may be symptomatic or prophylactic.
Preferred is a compound of formula (I) for use in the
treatment of a proliferative disease selected from a
benign or malignant tumor, carcinoma of the brain,
kidney, liver, adrenal gland, bladder, breast,
stomach, gastric tumors, ovaries, colon, rectum,
prostate, pancreas, lung, vagina or thyroid, sarcoma,
glioblastomas, multiple myeloma or gastrointestinal
cancer, especially colon carcinoma or colorectal
adenoma or a tumor of the neck and head, an epidermal
hyperproliferation, psoriasis, prostate hyperplasia, a
neoplasia, a neoplasia of epithelial character,
lymphomas, a mammary carcinoma or a leukemia. Other
diseases include Cowden syndrome, Lhermitte-Dudos
disease and Bannayan-Zonana syndrome, or diseases in
which the PI3K/PKB pathway is aberrantly activated.
Compounds according to the invention are useful in the
treatment of inflammatory or obstructive airways
diseases, resulting, for example, in reduction of
tissue damage, airways inflammation, bronchial
hyperreactivity, remodelling or disease progression.
Inflammatory or obstructive airways diseases to which
the present invention is applicable include asthma of
whatever type or genesis including both intrinsic
(non-allergic) asthma and extrinsic (allergic) asthma,
mild asthma, moderate asthma, severe asthma,
bronchitic asthma, exerciseinduced asthma,
occupational asthma and asthma induced following
bacterial infection. Treatment of asthma is also to be
understood as embracing treatment of subjects, e.g. of
less than 4 or 5 years of age, exhibiting wheezing
symptoms and diagnosed or diagnosableas "wheezy
infants", an established patient category of major
medical concern and now often identified as incipient
or early-phase asthmatics. (For convenience this
particular asthmatic condition is referred to as
"wheezy-infant syndrome".) Prophylactic efficacy in
the treatment of asthma will be evidenced by reduced
frequency or 



severity of symptomatic attack, e.g. of acute
asthmatic or bronchoconstrictor attack, improvement in
lung function or improved airways hyperreactivity. It
may further be evidenced by reduced requirement for
other, symptomatic therapy, i.e. therapy for or
intended to restrict or abort symptomatic attack when
it occurs, for example anti inflammatory (e.g.
corticosteroid) or bronchodilatory. Prophylactic
benefit in asthma may in particular be apparent in
subjects prone to "morning dipping". "Morning dipping"
is a recognised asthmatic syndrome, common to a
substantial percentage of asthmatics and characterised
by asthma attack, e.g. between the hours of about 4 to
6 am, i.e. at a time normally substantially distant
form any previously administered symptomatic asthma
therapy. Compounds according to formula I can be used
for other inflammatory or obstructive airways diseases
and conditions to which the present invention is
applicable and include acute lung injury (ALI),
adult/acute respiratory distress syndrome (ARDS),
chronic obstructive pulmonary, airways or lung disease
(COPD, COAD or COLD), including chronic bronchitis or
dyspnea associated therewith, emphysema, as well as
exacerbation of airways hyperreactivity consequent to
other drug therapy, in particular other inhaled drug
therapy. The invention is also applicable to the
treatment of bronchitis of whatever type or genesis
including, e.g., acute, arachidic, catarrhal, croupus,
chronic or phthinoid bronchitis. Further inflammatory
or obstructive airways diseases to which the present
invention is applicable include pneumoconiosis (an
inflammatory, commonly occupational, disease of the
lungs, frequently accompanied by airways obstruction,
whether chronic or acute, and occasioned by repeated
inhalation of dusts) of whatever type or genesis,
including, for example, aluminosis, anthracosis,
asbestosis, chalicosis, ptilosis, siderosis,
silicosis, tabacosis and byssinosis. Having regard to
their anti-inflammatory activity, in particular in
relation to inhibition of eosinophil activation,
compounds of the invention are also useful in the
treatment of eosinophil related disorders, e.g.
eosinophilia, in particular eosinophil related
disorders of the airways (e.g. involving morbid
eosinophilic infiltration of pulmonary tissues)
includinghypereosinophilia as it effects the airways
and/or lungs as well as, for example,
eosinophilrelated disorders of the airways
consequential or concomitant to Loffler's syndrome,
eosinophilic pneumonia, parasitic (in particular
metazoan) infestation (including tropical
eosinophilia), bronchopulmonary aspergillosis,
polyarteritis nodosa (including Churg-Strauss
syndrome), eosinophilic granuloma and
eosinophil-related disorders affecting the airways
occasioned by drug-reaction. Compounds of the
invention are also useful in the treatment of
inflammatory or allergic conditions of the skin, for
example psoriasis, contact dermatitis, atopic
dermatitis, alopecia areata, erythema multiforma,
dermatitis herpetiformis, scleroderma, vitiligo,
hypersensitivity angiitis, urticaria, bullous
pemphigoid, lupus erythematosus, pemphisus,
epidermolysis bullosa acquisita, and other
inflammatory or allergic conditions of the skin. 



Compounds of the invention may also be used for the
treatment of other diseases or conditions, such as
diseases or conditions having an inflammatory
component, for example, treatment of diseases and
conditions of the eye such as conjunctivitis,
keratoconjunctivitis sicca, and vernal conjunctivitis,
diseases affecting the nose including allergic
rhinitis, and inflammatory disease in which autoimmune
reactions are implicated or having an autoimmune
component or aetiology, including autoimmune
haematological disorders (e.g. haemolytic anaemia,
aplastic anaemia, pure red cell anaemia and idiopathic
thrombocytopenia), systemic lupus erythematosus,
polychondritis, sclerodoma, Wegener granulamatosis,
dermatomyositis, chronic active hepatitis, myasthenia
gravis, Steven- Johnson syndrome, idiopathic sprue,
autoimmune inflammatory bowel disease (e.g. ulcerative
colitis and Crohn's disease), endocrine opthalmopathy,
Grave's disease, sarcoidosis, alveolitis, chronic
hypersensitivity pneumonitis, multiple sclerosis,
primary billiary cirrhosis, uveitis (anterior and
posterior), keratoconjunctivitis sicca and vernal
keratoconjunctivitis, interstitial lung fibrosis,
psoriatic arthritis and glomerulonephritis (with and
without nephrotic syndrome, e.g. including idiopathic
nephrotic syndrome or minal change nephropathy).
Furthermore, the invention provides the use of a
compound according to the definitions herein, or a
pharmaceutically acceptable salt, or a hydrate or
solvate thereof for the preparation of a medicament
for the treatment of a proliferative disease, an
inflammatorydisease or an obstructive respiratory
disease, or a disorder commonly occurring in
connection with transplantation. The efficacy of the
compounds of formula I and salts thereof as PI3 kinase
inhibitors can be demonstrated as follows: The kinase
reaction was performed in a final volume of 50 mL per
well of a half area COSTAR, 96 well plate. The final
concentrations of ATP and phosphatidyl inositol in the
assay were 5 mM and 6 mg/mL respectively. The reaction
was started by the addition of PI3 kinase p 110b. The
components of the assay were added per well as
follows:  10 mL test compound in 5% DMSO per well in
columns 2-1 .  Total activity was determined by
addition 10 mL of 5% vol/vol DMSO in the first 4 wells
of column 1 and the last 4 wells of column 12.  The
background was determined by addition of 10 mM control
compound to the last 4 wells of column 1 and the first
4 wells of column 12.  2 mL 'Assay mix' were prepared
per plate: 1.912 mL of HEPES assay buffer 8.33 mL of 3
mM stock of ATP giving a final concentration of 5 mM
per well 1 mL of [33P]ATP on the activity date giving
0.05 mCi per well 30 mL of 1 mg/mL Pl stock giving a
final concentration of 6 mg/mL per well 5 mL of 1 M
stock MgCI2 giving a final concentration of 1 mM per
well 



20 mL of the assay mix were added /well.  2 mL 'Enzyme
mix' were prepared per plate (x* mL PI3 kinase p 110b
in 2 mL of kinase buffer). The 'Enzyme mix' was kept
on ice during addition to the assay plates.  20 ml
'Enzyme mix' were added/well to start the reaction.
The plate was then incubated at room temperature for
90 minutes.  The reaction was terminated by the
addition of 50 mL WGA-SPA bead suspension per well.
The assay plate was sealed using TopSeal-S and
incubated at room temperature for at least 60 minutes.
The assay plate was then centrifuged at 1500 rpm for 2
minutes using the Jouan bench top centrifuge.  The
assay plate was counted using a Packard TopCount, each
well being counted for 20 seconds. * The volume of
enzyme will be dependent on the enzymatic activity of
the batch in use. Some of the compounds show a certain
level of selectivity against the different paralogs
PI3K alpha, gamma and delta. Description of
biochemical assay for DNA-PK: The assay was done using
the kit V7870 from Promega, that quantitated
DNA-dependent protein kinase activity, both in
purified enzyme preparations and in cell nuclear
extracts. DNA-PK is a nuclear serine/threonine protein
kinase that requires double-stranded DNA (dsDNA) for
activity. The binding of dsDNA to the enzyme results
in the formation of the active enzyme and also brings
the substrate closer to the enzyme, allowing the
phosphorylation reaction to proceed. DNA-PK X5
reaction buffer (250 mM HEPES, 500 mM KCI, 50 mM
MgCI2, 1 mM EGTA, 0.5 mM EDTA, 5 mM DTT, pH to 7.5
with KOH) was diluted 1/5 in deionised water and BSA
(stock = 10 mg/ml) was added to a final concentration
of 0.1 mg/ml. The activation buffer was made of 100
mg/ml of calf thymus DNA in control buffer (10 mM
Tris-HCI (pH 7.4), 1 mM EDTA (pH 8.0)). Per tube, the
reaction mix was composed of: 2.5 ml of activation or
control buffers, 5 ml of X5 reaction buffer, 2.5 ml of
p53-derived biotinylated peptide substrate (stock=
4mM), 0.2 ml of BSA (stock at 10 mg/ml) and 5 ml of
[g-32P] ATP (5 ml of 0.5 mM cold ATP + 0.05 ml of
Redivue [g-32P] ATP = Amersham AA0068-250 mCi,
3000Ci/mmol, 10 mCi/ml). The DNA-PK enzyme (Promega
V581 1, concentration^ 00 U/mL) was diluted 1/10 in X
1 reaction buffer and kept on ice until imminent use.
10.8 ml of the diluted enzyme was incubated with 1.2
ml of 100 mM compounds (diluted 1/100 in water from 10
mM stock in neat DMSO) for 10 minutes, at room
temperature. During that time, 15.2 ml of the reaction
mix was added to screw-capped tubes, behind Perspex
glass. 9.8 ml of the enzyme was then transferred to
the tubes containing the reaction mix and after 5
minutes incubation, at 3O0C,the reaction was stopped
by adding 12.5 ml of termination buffer (7.5 M
guanidine 



hydrochloride). After mixing well, a 10 ml aliquot of
each tube was spotted onto a SAM2R biotin capture
membrane, which was left to dry for a few minutes. The
membrane was then washed extensively to remove the
excess free [g-32P] ATP and nonbiotinylated proteins:
once for 30 seconds in 200 ml of 2M NaCI, 3 times for
2 minutes each in 200 ml of 2M NaCI, 4 times for 2
minutes each in 2M NaCI in 1% H3PO4 and twice for 30
seconds each in 100 ml of deionised water. The
membrane was then left to air-dry at room temperature
for 30-60 minutes. Each membrane square was separated
using forceps and scissors and placed into a
scintillation vial, after which 8 ml of scintillation
liquid (Flo-Scint 6013547 from Perkin-Elmer) was
added. The amount of 32P incorporated into the DNA-PK
biotinylated peptide substrate was then determined by
liquid scintillation counting. The efficacy of the
compounds of the invention in blocking the activation
of the PI3K/PKB pathway can be demonstrated in
cellular settings as follows: Protocol for the
detection of phospho-PKB and phospho-GSK3 b. On day 1,
U87MG cells (ATCC No. HTB-14) are trypsinized, counted
in a Neubauer chamber, and diluted in fresh complete
RPMI 1640 medium to a final concentration of 6 x 105
cells/mL Ten (10) cm tissue culture dishes are then
loaded with 10 mL of the cell suspension, and
incubated for 18 hours. On day 2, the medium in plates
is discarded and replaced by complete RPMI 1640 medium
containing either DMSO or inhibitors [compounds of
formula (I)]. After 30 minutes of contact, the medium
is quickly removed by aspiration and the cells rinsed
twice with precooled PBS. Cells are then placed on ice
and immediately lysed. Protein samples are then
resolved by SDS-PAGE and transferred to Immbilon-P
membrane for detection of levels of endogenous GSK3b,
PKB, PhosphoT308-PKB and PhosphoS9-GSK3 b by
western-blotting. Membranes are then dried and covered
with polyethylene film, and chemiluminescence measured
in a Multilmage(tm) Light Cabinet (Alpha lnnotech
Corp) driven with the FluorChem(tm) software (Alpha
lnnotech Corp). The data are analyzed with AlphaEasy
software, plotted as % of control (cells treated with
DMSO in identical experimental conditions used for
kinase inhibitors) with SigmaPlot (r) (SSPI Inc,
version 7) as a regression curve (Four Parameter
Logistic Cubic) and IC50 values are determined
accordingly.There are also experiments to demonstrate
the antitumor activity of compounds of the formula (I)
in vivo. Female Harlan athymic nu/nu mice with s.c.
transplanted human glioblastoms U87MG tumors can be
used to determine the anti-tumor activity of PI3
kinase inhibitors. On day O with the animals under
peroral forene narcosis, a tumor fragment of
approximately 25 mg is placed under the skin on the
animals' left flank and the small incised wound is
closed by 



means of suture clips. When tumors reaches a volume of
100 mm3 the mice are divided at random into groups of
6-8 animals and treatment commences. The treatment is
carried out for a 2-3 weeks period with peroral,
intravenous or intra-peritoneal administration once
daily (or less frequently) of a compound of formula
(I) in a suitable vehicle at defined doses. The tumors
are measured twice a week with a slide gauge and the
volume of the tumors is calculated. As an alternative
to cell line U87MG, other cell lines may also be used
in the same manner, for example,  the MDA-MB 468
breast adenocarcinoma cell line (ATCC No. HTB 132; see
also In Vitro t4, 9 11-15 (1978]);  the MDA-MB 231
breast carcinoma cell line (ATCC No. HTB-26; see also
In Vitro 12, 331 [1976]);  the MDA-MB 453 breast
carcinoma cell line (ATCC No.HTB-131);  the Colo 205
colon carcinoma cell line (ATCC No. CCL 222; see also
Cancer Res. 38, 1345-55 [1978]);  the DU145 prostate
carcinoma cell line DU 145 (ATCC No. HTB 81; see also
Cancer Res. 37, 4049-58 [1978]),  the PC-3 prostate
carcinoma cell line PC-3 (especially preferred; ATCC
No. CRL 1435; see also Cancer Res. 40, 524-34 [1980])
and the PC-3M prostate carcinoma cell line;  the A549
human lung adenocarcinoma (ATCC No. CCL 185; see also
Int. J. Cancer 17, 62-70 [1976]),  the NCI-H596 cell
line (ATCC No. HTB 178; see also Science 246, 491-4
[1989]);  the pancreatic cancer cell line SUIT-2 (see
Tomioka et al., Cancer Res. 61., 7518- 24 [2001]).
Compounds of the invention exhibit T cell inhibiting
activity. More particular the compounds of the
invention prevent T cell activation and/or
proliferation in e.g. aqueous solution, e.g.
asdemonstrated in accordance with the following test
method. The two-way MLR is performed according to
standard procedures ( J. Immunol. Methods, 1973, 2,
279 and Meo T. et al., Immunological Methods, New
York, Academic Press, 1979, 227-39). Briefly, spleen
cells from CBA and BALB/c mice (1.6 x 105 cells from
each strain per well in flat bottom tissue culture
microtiter plates, 3.2 x 105 in total) are incubated
in RPMI medium containing 10% FCS, 100 U/ml
penicillin, 100 mg/ml streptomycin (Gibco BRL, Basel,
Switzerland), 50 mM 2- mercaptoethanol (Fluka, Buchs,
Switzerland) and serially diluted compounds. Seven
three fold dilution steps in duplicates per test
compound are performed. After four days of incubation
1 mCi 3H-thymidine is added. Cells are harvested after
an additional five-hour incubation period, and
incorporated 3H-thymidine is determined according to
standard procedures. Background values (low control)
of the MLR are the proliferation of BALB/c cells 



alone. Low controls are subtracted from all values.
High controls without any sample are taken as 100%
proliferation. Percent inhibition by the samples is
calculated, and the concentrations required for 50%
inhibition (IC50 values) are determined. In this
assay, the compounds of the invention have IC50 values
in the range of 1 nM to 10 mM, preferably from 1O nM
tO 10O nM. A compound of the formula (I) may also be
used to advantage in combination with other
antiproliferative compounds. Such antiproliferative
compounds include, but are not limited to aromatase
inhibitors; antiestrogens; topoisomerase I inhibitors;
topoisomerase Il inhibitors; microtubule active
compounds; alkylating compounds; histone deacetylase
inhibitors; compounds which induce cell
differentiation processes; cyclooxygenase inhibitors;
MMP inhibitors; mTOR inhibitors; antineoplastic
antimetabolites; platin compounds; compounds
targeting/decreasing a protein or lipid kinase
activity and further anti-angiogenic compounds;
compounds which target, decrease or inhibit the
activity of a protein or lipid phosphatase;
gonadorelin agonists; anti-androgens; methionine
aminopeptidase inhibitors; bisphosphonates; biological
response modifiers; antiproliferative antibodies;
heparanase inhibitors; inhibitors of Ras oncogenic
isoforms; telomerase inhibitors; proteasome
inhibitors; compounds used in the treatment of
hematologic malignancies; compounds which target,
decrease or inhibit the activity of Flt-3; Hsp90
inhibitors such as 17-AAG (17-allylaminogeldanamycin,
NSC330507), 17-DMAG
(17-dimethylaminoethylamino-17-demethoxy-geldanamycin,
NSC707545), IPI-504, CNF1010, CNF2024, CNF1 010 from
Conforma Therapeutics; temozolomide (TEMODAL(r));
kinesin spindle protein inhibitors, such as SB715992
or SB743921 from GlaxoSmithKline,
orpentamidine/chlorpromazine from CombinatoRx; MEK
inhibitors such as ARRY142886 from Array PioPharma,
AZD6244 from AstraZeneca, PD181461 from Pfizer and
leucovorin. The term "aromatase inhibitor" as used
herein relates to a compound which inhibits the
estrogen production, i.e. the conversion of the
substrates androstenedione and testosterone to estrone
and estradiol, respectively. The term includes, but is
not limited to steroids, especially atamestane,
exemestane and formestane and, in particular,
non-steroids, especially aminoglutethimide,
roglethimide, pyridoglutethimide, trilostane,
testolactone, ketokonazole, vorozole, fadrozole,
anastrozole and letrozole. Exemestane can be
administered, e.g., in the form as it is marketed,
e.g. under the trademark AROMASIN. Formestane can be
administered, e.g., in the form as it is marketed,
e.g. under the trademark LENTARON. Fadrozole can be
administered, e.g., in the form as it is marketed,
e.g. under the trademark AFEMA. Anastrozole can be
administered, e.g., in the form as it is marketed,
e.g. under the trademark ARIMIDEX. Letrozole can be
administered, e.g., in the form as it is marketed,
e.g. under the trademark FEMARA or FEMAR.
Aminoglutethimide can be administered, e.g., in the
form as it is marketed, e.g. under the trademark
ORIMETEN. A combination of the invention comprising a
chemotherapeutic agent which is an aromatase inhibitor
is particularly useful for the treatment of hormone
receptor positive tumors, e.g. breast tumors. 



The term "antiestrogen" as used herein relates to a
compound which antagonizes the effect of estrogens at
the estrogen receptor level. The term includes, but is
not limited to tamoxifen, fulvestrant, raloxifene and
raloxifene hydrochloride. Tamoxifen can be
administered, e.g., in the form as it is marketed,
e.g. under the trademark NOLVADEX. Raloxifene
hydrochloride can be administered, e.g., in the form
as it is marketed, e.g. under the trademark EVISTA.
Fulvestrant can be formulated as disclosed in US
4,659,516 or it can be administered, e.g., in the form
as it is marketed, e.g. under the trademark FASLODEX.
A combination of the invention comprising a
chemotherapeutic agent which is an antiestrogen is
particularly useful for the treatment of estrogen
receptor positive tumors, e.g. breast tumors. The term
"anti-androgen" as used herein relates to any
substance which is capable of inhibiting the
biological effects of androgenic hormones and
includes, but is not limited to, bicalutamide
(CASODEX), which can be formulated, e.g. as disclosed
in US 4,636,505. The term "gonadorelin agonist" as
used herein includes, but is not limited to abarelix,
goserelin and goserelin acetate. Goserelin is
disclosed in US 4,100,274 and can be administered,
e.g., in the form as it is marketed, e.g. under the
trademark ZOLADEX. Abarelix can be formulated, e.g. as
disclosed in US 5,843,901.The term "topoisomerase I
inhibitor" as used herein includes, but is not limited
to topotecan, gimatecan, irinotecan, camptothecian and
its analogues, 9-nitrocamptothecin and the
macromolecular camptothecin conjugate PNU-166148
(compound A 1 in WO99/ 17804). Irinotecan can be
administered, e.g. in the form as it is marketed, e.g.
under the trademark CAMPTOSAR. Topotecan can be
administered, e.g., in the form as it is marketed,
e.g. under the trademark HYCAMTIN. The term
"topoisomerase Il inhibitor" as used herein includes,
but is not limited to the anthracyclines such as
doxorubicin (including liposomal formulation, e.g.
CAELYX), daunorubicin, epirubicin, idarubicin and
nemorubicin, the anthraquinones mitoxantrone and
losoxantrone, and the podophillotoxines etoposide and
teniposide. Etoposide can be administered, e.g. in the
form as it is marketed, e.g. under the trademark
ETOPOPHOS. Teniposide can be administered, e.g. in the
form as it is marketed, e.g. under the trademark VM
26-BRISTOL Doxorubicin can be administered, e.g. in
the form as it is marketed, e.g. under the trademark
ADRIBLASTIN or ADRIAMYCIN. Epirubicin can be
administered, e.g. in the form as it is marketed, e.g.
under the trademark FARMORUBICIN. Idarubicin can be
administered, e.g. in the form as it is marketed, e.g.
under the trademark ZAVEDOS. Mitoxantrone can be
administered, e.g. in the form as it is marketed, e.g.
under the trademark NOVANTRON. The term "microtubule
active agent" relates to microtubule stabilizing,
microtubule destabilizing compounds and microtublin
polymerization inhibitors including, but not limited
to taxanes, e.g. paclitaxel and docetaxel, vinca
alkaloids, e.g., vinblastine, especially vinblastine
sulfate, vincristine especially vincristine sulfate,
and vinorelbine, discodermolides, cochicine and
epothilones and derivatives thereof, e.g. epothilone B
or D or derivatives thereof. Paclitaxel may 



be administered e.g. in the form as it is marketed,
e.g. TAXOL. Docetaxel can be administered, e.g., in
the form as it is marketed, e.g. under the trademark
TAXOTERE. Vinblastine sulfate can be administered,
e.g., in the form as it is marketed, e.g. under the
trademark VINBLASTIN R.P.. Vincristine sulfate can be
administered, e.g., in the form as it is marketed,
e.g. under the trade mark FARMISTIN. Discodermolide
can be obtained, e.g., as disclosed in US 5,010,099.
Also included are Epothilone derivatives which are
disclosed in WO 98/10121, US 6,194,181, WO 98/25929,
WO 98/08849, WO 99/43653, WO 98/22461 and WO 00/31247.
Especially preferred are Epothilone A and/or B. The
term "alkylating agent" as used herein includes, but
is not limited to, cyclophosphamide, ifosfamide,
melphalan or nitrosourea (BCNU or Gliadel).
Cyclophosphamide can be administered, e.g., in the
form as it is marketed, e.g. under the trademark
CYCLOSTIN.lfosfamide can be administered, e.g., in the
form as it is marketed, e.g. under the trademark
HOLOXAN. The term "histone deacetylase inhibitors" or
"HDAC inhibitors" relates to compounds which inhibit
the histone deacetylase and which possess
antiproliferative activity. This includes compounds
disclosed in WO 02/22577, especially
N-hydroxy-3-[4-[[(2-hydroxyethyl)[2-(1H-indol-
3-yl)ethyl]-amino]methyl]phenyl]-2E-2-propenamide,
N-hydroxy-3-[4-[[[2-(2-methyl-1/-/-indol-3-
yl)-ethyl]-amino]methyl]phenyl]-2E-2-propenamide and
pharmaceutically acceptable salts thereof. It further
especially includes Suberoylanilide hydroxamic acid
(SAHA). The term "antineoplastic antimetabolite"
includes, but is not limited to, 5-Fluorouracil or
5-FU, capecitabine, gemcitabine, DNA demethylating
compounds, such as 5-azacytidine and decitabine,
methotrexate and edatrexate, and folic acid
antagonists such as pemetrexed. Capecitabine can be
administered, e.g., in the form as it is marketed,
e.g. under the trademark XELODA. Gemcitabine can be
administered, e.g., in the form as it is marketed,
e.g. under the trademark GEMZAR.. The term "platin
compound" as used herein includes, but is not limited
to, carboplatin, cis-platin, cisplatinum and
oxaliplatin. Carboplatin can be administered, e.g., in
the form as it is marketed, e.g. under the trademark
CARBOPLAT. Oxaliplatin can be administered, e.g., in
the form as it is marketed, e.g. under the trademark
ELOXATIN. The term "compounds targeting/decreasing a
protein or lipid kinase activity; or a protein or
lipid phosphatase activity; or further anti-angiogenic
compounds" as used herein includes, but is not limited
to, protein tyrosine kinase and/or serine and/or
threonine kinase inhibitors or lipid kinase
inhibitors, e.g., a) compounds targeting, decreasing
or inhibiting the activity of the platelet-derived
growth factor-receptors (PDGFR), such as compounds
which target, decrease or inhibit the activity of
PDGFR, especially compounds which inhibit the PDGF
receptor, e.g. a N-phenyl-2-pyrimidine-amine
derivative, e.g. imatinib, SU101, SU6668 and GFB-1 11;



b) compounds targeting, decreasing or inhibiting the
activity of the fibroblast growth factor-receptors
(FGFR); c) compounds targeting, decreasing or
inhibiting the activity of the insulin-like growth
factor receptor I (IGF-IR), such as compounds which
target, decrease or inhibit the activity of IGF-IR,
especially compounds which inhibit the kinase activity
of IGF-I receptor, such as those compounds disclosed
in WO 02/092599, or antibodies that target the
extracellular domain of IGF-I receptor or its growth
factors;d) compounds targeting, decreasing or
inhibiting the activity of the Trk receptor tyrosine
kinase family, or ephrin B4 inhibitors; e) compounds
targeting, decreasing or inhibiting the activity of
the AxI receptor tyrosine kinase family; f) compounds
targeting, decreasing or inhibiting the activity of
the Ret receptor tyrosine kinase; g) compounds
targeting, decreasing or inhibiting the activity of
the Kit/SCFR receptor tyrosine kinase, e.g. imatinib;
h) compounds targeting, decreasing or inhibiting the
activity of the C-kit receptor tyrosine kinases -
(part of the PDGFR family), such as compounds which
target, decrease or inhibit the activity of the c-Kit
receptor tyrosine kinase family, especially compounds
which inhibit the c-Kit receptor, e.g. imatinib; i)
compounds targeting, decreasing or inhibiting the
activity of members of the c-Abl family, their
gene-fusion products (e.g. BCR-AbI kinase) and
mutants, such as compounds which target decrease or
inhibit the activity of c-Abl family members and their
gene fusion products, e.g. a
N-phenyl-2-pyrimidine-amine derivative, e.g. imatinib
or nilotinib (AMN107); PD180970; AG957; NSC 680410;
PD173955 from ParkeDavis; or dasatinib (BMS-354825) j)
compounds targeting, decreasing or inhibiting the
activity of members of the protein kinase C (PKC) and
Raf family of serine/threonine kinases, members of the
MEK, SRC, JAK, FAK, PDK1, PKB/Akt, and Ras/MAPK family
members, and/or members of the cyclin-dependent kinase
family (CDK) and are especially those staurosporine
derivatives disclosed in US 5,093,330, e.g.
midostaurin; examples of further compounds include
e.g. UCN-01, safingol, BAY 43-9006, Bryostatin 1,
Perifosine; llmofosine; RO 318220 and RO 320432; GO
6976; lsis 3521; LY333531/LY379196; isochinoline
compounds such as those disclosed in WO 00/09495;
FTIs; PD1 84352 or QAN697 (a P13K inhibitor) or AT7519
(CDK inhibitor); k) compounds targeting, decreasing or
inhibiting the activity of protein-tyrosine kinase
inhibitors, such as compounds which target, decrease
or inhibit the activity of protein-tyrosine kinase
inhibitors include imatinib mesylate (GLEEVEC) or
tyrphostin. 



A tyrphostin is preferably a low molecular weight (Mr
< 1500) compound, or a pharmaceutically acceptable
salt thereof, especially a compound selected from
thebenzylidenemalonitrile class or the
S-arylbenzenemalonirile or bisubstrate quinoline class
of compounds, more especially any compound selected
from the group consisting of Tyrphostin A23/RG-50810;
AG 99; Tyrphostin AG 213; Tyrphostin AG 1748;
Tyrphostin AG 490; Tyrphostin B44; Tyrphostin B44 (+)
enantiomer; Tyrphostin AG 555; AG 494; Tyrphostin AG
556, AG957 and adaphostin (4-{[(2,5-
dihydroxyphenyl)methyl]amino}-benzoic acid adamantyl
ester; NSC 680410, adaphostin); I) compounds
targeting, decreasing or inhibiting the activity of
the epidermal growth factor family of receptor
tyrosine kinases (EGFR ErbB2, ErbB3, ErbB4 as homo- or
heterodimers) and their mutants, such as compounds
which target, decrease or inhibit the activity of the
epidermal growth factor receptor family are especially
compounds, proteins or antibodies which inhibit
members of the EGF receptor tyrosine kinase family,
e.g. EGF receptor, ErbB2, ErbB3 and ErbB4 or bind to
EGF or EGF related ligands, and are in particular
those compounds, proteins or monoclonal antibodies
generically and specifically disclosed in WO 97/02266,
e.g. the compound of ex. 39, or in EP 0 564 409, WO
99/03854, EP 0520722, EP 0 566 226, EP 0 787 722, EP 0
837 063, US 5,747,498, WO 98/10767, WO 97/30034, WO
97/49688, WO 97/38983 and, especially, WO 96/30347
(e.g. compound known as CP 358774), WO 96/33980 (e.g.
compound ZD 1839) and WO 95/03283 (e.g. compound
ZM1051 80); e.g. trastuzumab (Herceptin(tm)),
cetuximab (Erbitux(tm)), Iressa, Tarceva, OSI-774, Cl-
1033, EKB-569, GW-2016, E1.1, E2.4, E2.5, E6.2, E6.4,
E2.1 1, E6.3 or E7.6.3, and
7H-pyrrolo-[2,3-d]pyrimidine derivatives which are
disclosed in WO 03/013541; and m) compounds targeting,
decreasing or inhibiting the activity of the c-Met
receptor, such as compounds which target, decrease or
inhibit the activity of c-Met, especially compounds
which inhibit the kinase activity of c-Met receptor,
or antibodies that target the extracellular domain of
c-Met or bind to HGF. Further anti-angiogenic
compounds include compounds having another mechanism
for their activity, e.g. unrelated to protein or lipid
kinase inhibition e.g. thalidomide (THALOMID) and
TNP-470. Compounds which target, decrease or inhibit
the activity of a protein or lipid phosphatase are
e.g. inhibitors of phosphatase 1, phosphatase 2A, or
CDC25, e.g. okadaic acid or a derivative thereof.
Compounds which induce cell differentiation processes
are e.g. retinoic acid, a- g- or d- tocopherol or a-
g- or d-tocotrienol.The term cyclooxygenase inhibitor
as used herein includes, but is not limited to, e.g.
Cox-2 inhibitors, 5-alkyl substituted
2-arylaminophenylacetic acid and derivatives, such as
celecoxib (CELEBREX), rofecoxib (VIOXX), etoricoxib,
valdecoxib or a 5-alkyl-2- 



arylaminophenylacetic acid, e.g.
5-methyl-2-(2'-chloro-6'-fluoroanilino)phenyl acetic
acid, lumiracoxib. The term "bisphosphonates" as used
herein includes, but is not limited to, etridonic,
clodronic, tiludronic, pamidronic, alendronic,
ibandronic, risedronic and zoledronic acid. "Etridonic
acid" can be administered, e.g., in the form as it is
marketed, e.g. under the trademark DIDRONEL.
"Clodronic acid" can be administered, e.g., in the
form as it is marketed, e.g. under the trademark
BONEFOS. "Tiludronic acid" can be administered, e.g.,
in the form as it is marketed, e.g. under the
trademark SKELID. "Pamidronic acid" can be
administered, e.g. in the form as it is marketed, e.g.
under the trademark AREDIA(tm). "Alendronic acid" can
be administered, e.g., in the form as it is marketed,
e.g. under the trademark FOSAMAX. "Ibandronic acid"
can be administered, e.g., in the form as it is
marketed, e.g. under the trademark BONDRANAT.
"Risedronic acid" can be administered, e.g., in the
form as it is marketed, e.g. under the trademark
ACTONEL. "Zoledronic acid" can be administered, e.g.
in the form as it is marketed, e.g. under the
trademark ZOMETA. The term "mTOR inhibitors" relates
to compounds which inhibit the mammalian target of
rapamycin (mTOR) and which possess antiproliferative
activity such as sirolimus (Rapamune(r)), everolimus
(Certican(tm)), CCI-779 and ABT578. The term
"heparanase inhibitor" as used herein refers to
compounds which target, decrease or inhibit heparin
sulfate degradation. The term includes, but is not
limited to, PI-88. The term " biological response
modifier" as used herein refers to a lymphokine or
interferons, e.g. interferon g. The term "inhibitor of
Ras oncogenic isoforms", e.g. H-Ras, K-Ras, or N-Ras,
as used herein refers to compounds which target,
decrease or inhibit the oncogenic activity of Ras e.g.
a "farnesyl transferase inhibitor" e.g. L-744832,
DK8G557 or R115777 (Zarnestra). The term "telomerase
inhibitor" as used herein refers to compounds which
target, decrease or inhibit the activity of
telomerase. Compounds which target, decrease or
inhibit the activity of telomerase are especially
compounds which inhibit the telomerase receptor, e.g.
telomestatin. The term "methionine aminopeptidase
inhibitor" as used herein refers to compounds which
target, decrease or inhibit the activity of methionine
aminopeptidase. Compounds whichtarget, decrease or
inhibit the activity of methionine aminopeptidase are
e.g. bengamide or a derivative thereof. The term
"proteasome inhibitor" as used herein refers to
compounds which target, decrease or inhibit the
activity of the proteasome. Compounds which target,
decrease or inhibit the activity of the proteasome
include e.g. Bortezomid (Velcade(tm))and MLN 341. The
term "matrix metalloproteinase inhibitor" or ("MMP"
inhibitor) as used herein includes, but is not limited
to, collagen peptidomimetic and nonpeptidomimetic
inhibitors, tetracycline derivatives, e.g. hydroxamate
peptidomimetic inhibitor batimastat and its orally
bioavailable 



analogue marimastat (BB-2516), prinomastat (AG3340),
metastat (NSC 683551) BMS- 279251 , BAY 12-9566, TAA21
1, MMI270B or AAJ996. The term "compounds used in the
treatment of hematologic malignancies" as used herein
includes, but is not limited to, FMS-like tyrosine
kinase inhibitors e.g. compounds targeting, decreasing
or inhibiting the activity of FMS-like tyrosine kinase
receptors (Flt-3R); interferon,
1-b-D-arabinofuransylcytosine (ara-c) and bisulfan;
and ALK inhibitors e.g. compounds which target,
decrease or inhibit anaplastic lymphoma kinase.
Compounds which target, decrease or inhibit the
activity of FMS-like tyrosine kinase receptors
(Flt-3R) are especially compounds, proteins or
antibodies which inhibit members of the Flt-3R
receptor kinase family, e.g. PKC412, midostaurin, a
staurosporine derivative, SU1 1248 and MLN518. The
term "HSP90 inhibitors" as used herein includes, but
is not limited to, compounds targeting, decreasing or
inhibiting the intrinsic ATPase activity of HSP90;
degrading, targeting, decreasing or inhibiting the
HSP90 client proteins via the ubiquitin proteosome
pathway. Compounds targeting, decreasing or inhibiting
the intrinsic ATPase activity of HSP90 are especially
compounds, proteins or antibodies which inhibit the
ATPase activity of HSP90 e.g.,
17-allylamino,17-demethoxygeldanamycin (17AAG), a
geldanamycin derivative; other geldanamycin related
compounds; radicicol and HDAC inhibitors. The term
"antiproliferative antibodies" as used herein
includes, but is not limited to, trastuzumab
(Herceptin(tm)), Trastuzumab-DM1,erbitux, bevacizumab
(Avastin(tm)), rituximab (Rituxan(r)) , PRO64553
(anti-CD40) and 2C4 Antibody. By antibodies is meant
e.g. intact monoclonal antibodies, polyclonal
antibodies, multispecific antibodies formed from at
least 2 intact antibodies, and antibodies fragments so
long as they exhibit the desired biological activity.
For the treatment of acute myeloid leukemia (AML),
compounds of formula (I) can be used in combination
with standard leukemia therapies, especially in
combination with therapies usedfor the treatment of
AML. In particular, compounds of formula (I) can be
administered in combination with, e.g., farnesyl
transferase inhibitors and/or other drugs useful for
the treatment of AML, such as Daunorubicin,
Adriamycin, Ara-C, VP-16, Teniposide, Mitoxantrone,
Idarubicin, Carboplatinum and PKC412. The term
"antileukemic compounds" includes, for example, Ara-C,
a pyrimidine analog, which is the 2'-alpha-hydroxy
ribose (arabinoside) derivative of deoxycytidine. Also
included is the purine analog of hypoxanthine,
6-mercaptopurine (6-MP) and fludarabine phosphate.
Compounds which target, decrease or inhibit activity
of histone deacetylase (HDAC) inhibitors such as
sodium butyrate and suberoylanilide hydroxamic acid
(SAHA) inhibit the activity of the enzymes known as
histone deacetylases. Specific HDAC inhibitors include
MS275, SAHA, FK228 (formerly FR901228), Trichostatin A
and compounds disclosed in US 6,552,065, in
particular,
L/-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-yl)-ethyl]- 



amino]methyl]phenyl]-2-2-propenamide, or a
pharmaceutically acceptable salt thereof and
L/-hydroxy-3-[4-[(2-hydroxyethyl){2-(1H-indol-3-yl)eth
yl]-amino]methyl]phenyl]-2E-2- propenamide, or a
pharmaceutically acceptable salt thereof, especially
the lactate salt. Somatostatin receptor antagonists as
used herein refers to compounds which target, treat or
inhibit the somatostatin receptor such as octreotide,
and SOM230. Tumor cell damaging approaches refer to
approaches such as ionizing radiation. The term
"ionizing radiation" referred to above and hereinafter
means ionizing radiation that occurs as either
electromagnetic rays (such as X-rays and gamma rays)
or particles (such as alpha and beta particles).
Ionizing radiation is provided in, but not limited to,
radiation therapy and is known in the art. See
Hellman, Principles of Radiation Therapy, Cancer, in
Principles and Practice of Oncology, Devita et al.,
Eds., 4th Edition, Vol. 1, pp. 248-275 (1993). The
term EDG binders as used herein refers a class of
immunosuppressants that modulates lymphocyte
recirculation, such as FTY720. The term ribonucleotide
reductase inhibitors refers to pyrimidine or purine
nucleoside analogs including, but not limited to,
fludarabine and/or cytosine arabinoside (ara-C),
6-thioguanine, 5-fluorouracil, cladribine,
6-mercaptopurine (especially in combination with ara-C
against ALL) and/or pentostatin. Ribonucleotide
reductase inhibitors are especially hydroxyurea or
2-hydroxy-1H-isoindole-1 ,3-dione derivatives, such as
PL-1, PL-2, PL-3, PL-4, PL-5, PL-6, PL-7 or PL-8
mentioned in Nandy et al., Acta Oncologica, Vol. 33,
No. 8, pp. 953-961 (1994).The term
"S-adenosylmethionine decarboxylase inhibitors" as
used herein includes, but is not limited to the
compounds disclosed in US 5,461,076. Also included are
in particular those compounds, proteins or monoclonal
antibodies of VEGF disclosed in WO 98/35958, e.g.
1-(4-chloroanilino)-4-(4-pyridylmethyl)phthalazine or
a pharmaceutically acceptable salt thereof, e.g. the
succinate, or in WO 00/09495, WO 00/27820, WO
00/59509, WO 98/1 1223, WO 00/27819 and EP 0 769 947;
those as described by Prewett et al, Cancer Res, Vol.
59, pp. 5209-5218 (1999); Yuan et al., Pr' oc Natl
Acad Sci U S A, Vol. 93, pp. 14765-14770 (1996); Zhu
et al., Cancer Res, Vol. 58, pp. 3209-3214 (1998); and
Mordenti et al., Toxicol Pathol, Vol. 27, No. 1, pp.
14-21 (1999); in WO 00/37502 and WO 94/10202;
ANGIOSTATIN, described by O'Reilly et al., Ce//, Vol.
79, pp. 315-328 (1994); ENDOSTATIN, described by
O'Reilly et al., Cell, Vol. 88, pp. 277-285 (1997);
anthranilic acid amides; ZD4190; ZD6474; SU5416;
SU6668; bevacizumab; or anti-VEGF antibodies or
anti-VEGF receptor antibodies, e.g. rhuMAb and RHUFab,
VEGF aptamer e.g. Macugon; FLT-4 inhibitors, FLT-3
inhibitors, VEGFR-2 IgGI antibody, Angiozyme (RPI
4610) and Bevacizumab (Avastin(tm)). Photodynamic
therapy as used herein refers to therapy which uses
certain chemicals known as photosensitizing compounds
to treat or prevent cancers. Examples of photodynamic
therapy includes treatment with compounds, such as
e.g. VISUDYNE and porfimer sodium. 



Angiostatic steroids as used herein refers to
compounds which block or inhibit angiogenesis, such
as, e.g., anecortave, triamcinolone hydrocortisone,
11-a-epihydrocotisol, cortexolone,
17a-hydroxyprogesterone, corticosterone,
desoxycorticosterone, testosterone, estrone and
dexamethasone. Implants containing corticosteroids
refers to compounds, such as e.g. fluocinolone,
dexamethasone. Other chemotherapeutic compounds
include, but are not limited to, plant alkaloids,
hormonal compounds and antagonists; biological
response modifiers, preferably lymphokines or
interferons; antisense oligonucleotides or
oligonucleotide derivatives; shRNA or siRNA; or
miscellaneous compounds or compounds with other or
unknown mechanism of action. The compounds of the
invention are also useful as co-therapeutic compounds
for use in combination with other drug substances such
as anti-inflammatory, bronchodilatory or antihistamine
drug substances, particularly in the treatment of
obstructive or inflammatory airways diseases such as
those mentioned hereinbefore, for example as
potentiators of therapeutic activity of such drugs or
as a means of reducing required dosaging or potential
side effects of such drugs. A compound of the
invention may be mixed with the other drugsubstance in
a fixed pharmaceutical composition or it may be
administered separately, before, simultaneously with
or after the other drug substance. Accordingly the
invention includes a combination of a compound of the
invention as hereinbefore described with an
anti-inflammatory, bronchodilatory, antihistamine or
anti-tussive drug substance, said compound of the
invention and said drug substance being in the same or
different pharmaceutical composition. Suitable
anti-inflammatory drugs include steroids, in
particular glucocorticosteroids such as budesonide,
beclamethasone dipropionate, fluticasone propionate,
ciclesonide or mometasone furoate, or steroids
described in WO 02/88167, WO 02/12266, WO 02/100879,
WO 02/00679 (especially those of Examples 3, 11, 14,
17, 19, 26, 34, 37, 39, 51, 60, 67, 72, 73, 90, 99 and
101), WO 03/035668, WO 03/048181, WO 03/062259, WO
03/064445, W O 03/072592, non-steroidal glucocorticoid
receptor agonists such as those described in WO
00/00531 ,WO 02/10143, WO 03/082280, WO 03/082787, WO
03/104195, WO 04/005229; LTB4 antagonists such LY2931
11, CGS025019C, CP-1 95543, SC-53228, BIIL 284, ONO
4057, SB 209247 and those described in US 5451700;
LTD4 antagonists such as montelukast and zafirlukast;
PDE4 inhibitors such cilomilast (Ariflo(r)
GlaxoSmithKline), Roflumilast (Byk Gulden),V-1 1294A
(Napp), BAY19-8004 (Bayer), SCH-351591 (Schering-
Plough), Arofylline (Almirall Prodesfarma), PD1 89659
/ PD1 68787 (Parke-Davis), AWD-12- 281 (Asta Medica),
CDC-801 (Celgene), SeICID(TM) CC-10004 (Celgene),
VM554/UM565 (Vernalis), T-440 (Tanabe), KW-4490 (Kyowa
Hakko Kogyo), and those disclosed in WO 92/19594, WO
93/19749, WO 93/19750, WO 93/19751, WO 98/18796, WO
99/16766, WO 01/13953, WO 03/104204, WO 03/104205, WO
03/39544, WO 04/000814, WO 04/000839, 



WO 04/005258, WO 04/018450, WO 04/018451, WO
04/018457, WO 04/018465, WO 04/018431, WO 04/018449,
WO 04/018450, WO 04/01 8451, WO 04/018457, WO
04/018465, WO 04/019944, WO 04/019945, WO 04/045607
and WO 04/037805; A2a agonists such as those disclosed
in EP 409595A2, EP 1052264, EP 1241 176, WO 94/17090,
WO 96/02543, WO 96/02553, WO 98/28319, WO 99/24449, WO
99/24450, WO 99/24451, WO 99/38877, WO 99/41267, WO
99/67263, WO 99/67264, WO 99/67265, WO 99/67266, WO
00/23457, WO 00/77018, WO 00/78774, WO 01/23399, WO
01/27130, WO 01/27131 ,WO 01/60835, WO 01/94368, WO
02/00676, WO 02/22630, WO 02/96462, WO 03/086408, WO
04/039762, WO 04/039766, WO 04/045618 and WO
04/046083; A2b antagonists such as those described in
WO 02/42298; and beta-2 adrenoceptor agonists such as
albuterol (salbutamol), metaproterenol, terbutaline,
salmeterol fenoterol, procaterol, and especially,
formoterol and pharmaceutically acceptable salts
thereof, and compounds (infree or salt or solvate
form) of formula I of WO 00751 14, which document is
incorporated herein by reference, preferably compounds
of the Examples thereof, especially a compound of
formula OH and pharmaceutically acceptable salts
thereof, as well as compounds (in free or salt or
solvate form) of formula I of WO 04/16601, and also
compounds of WO 04/033412. Suitable bronchodilatory
drugs include anticholinergic or antimuscarinic
compounds, in particular ipratropium bromide,
oxitropium bromide, tiotropium salts and CHF 4226
(Chiesi), and glycopyrrolate, but also those described
in WO 01/04118, WO 02/51841, WO 02/53564, WO 03/00840,
WO 03/87094, WO 04/05285, WO 02/00652, WO 03/5 3966,
EP 424021, US 5171744, US 3714357, WO 03/33495 and WO
04/018422. Suitable antihistamine drug substances
include cetirizine hydrochloride, acetaminophen,
clemastine fumarate, promethazine, loratidine,
desloratidine, diphenhydramine and fexofenadine
hydrochloride, activastine, astemizole, azelastine,
ebastine, epinastine, mizolastine and tefenadine as
well as those disclosed in WO 03/099807, WO 04/026841
and JP 2004107299. Other useful combinations of
compounds of the invention with anti-inflammatory
drugs are those with antagonists of chemokine
receptors, e.g. CCR-1, CCR-2, CCR-3, CCR-4, CCR-5,
CCR-6, CCR-7, CCR-8, CCR-9 and CCR10, CXCR1, CXCR2,
CXCR3, CXCR4, CXCR5, particularly CCR-5 antagonists
such as Schering-Plough antagonists SC-351 125, SCH-
55700 and SCH-D, Takeda antagonists such as
N-[[4-[[[6,7-dihydro-2-(4-methylphenyl)-5Hbenzo-
cyclohepten-
d-ylJcarbonylJaminoJphenylJ-methylJtetrahydro-N.N-dime
thyl^H-pyran^- amin-ium chloride (TAK-770), and CCR-5
antagonists described in US 6166037 (particularly
claims 18 and 19), WO 00/66558 (particularly claim 8),
WO 00/66559 (particularly claim 9), WO 04/018425 and
WO 04/026873. The structure of the active compounds
identified by code nos., generic or trade names may 



be taken from the actual edition of the standard
compendium "The Merck Index" or from databases, e.g.
Patents International (e.g. IMS World
Publications).The above-mentioned compounds, which can
be used in combination with a compound of the formula
(I), can be prepared and administered as described in
the art, such as in the documents cited above. A
compound of the formula (I) may also be used to
advantage in combination with known therapeutic
processes, for example, the administration of hormones
or especially radiation. A compound of formula (I) may
in particular be used as a radiosensitizer, especially
for the treatment of tumors which exhibit poor
sensitivity to radiotherapy. By "combination", there
is meant either a fixed combination in one dosage unit
form, or a kit of parts for the combined
administration where a compound of the formula (I) and
a combination partner may be administered
independently at the same time or separately within
time intervals that especially allow that the
combination partners show a cooperative, e.g.
synergistic effect. The invention also provides a
pharmaceutical preparation, comprising a compound of
formula I as defined herein, or an N-oxide or a
tautomer thereof, or a pharmaceutically acceptable
salt of such a compound, or a hydrate or solvate
thereof, and at least one pharmaceutically acceptable
carrier. A compound of formula I can be administered
alone or in combination with one or more other
therapeutic compounds, possible combination therapy
taking the form of fixed combinations or the
administration of a compound of the invention and one
or more other therapeutic compounds being staggered or
given independently of one another, or the combined
administration of fixed combinations and one or more
other therapeutic compounds. A compound of formula I
can besides or in addition be administered especially
for tumor therapy in combination with chemotherapy,
radiotherapy, immunotherapy, phototherapy, surgical
intervention, or a combination of these. Long-term
therapy is equally possible as is adjuvant therapy in
the context of other treatment strategies, as
described above. Other possible treatments are therapy
to maintain the patient's status after tumor
regression, or even chemopreventive therapy, for
example in patients at risk. The dosage of the active
ingredient depends upon a variety of factors including
type, species, age, weight, sex and medical condition
of the patient; the severity of the condition to be
treated; the route of administration; the renal and
hepatic function of the patient; and the particular
compound employed. A physician, clinician or
veterinarian of ordinary skill can readily determine
and prescribe the effective amount of the drug
required to prevent, counteror arrest the progress of
the condition. Optimal precision in achieving
concentration of drug within the range that yields
efficacy requires a regimen based on the kinetics of
the drug's availability to target sites. This involves
a consideration of the distribution, equilibrium, and
elimination of a drug. The dose of a compound of the
formula I or a pharmaceutically acceptable salt
thereof to be administered to warm-blooded animals,
for example humans of approximately 70 kg body 



weight, is preferably from approximately 3 mg to
approximately 5 g, more preferably from approximately
10 mg to approximately 1.5 g, most preferably from
about 100 mg to about 1000 mg per person per day,
divided preferably into 1 to 3 single doses which may,
for example, be of the same size. Usually, children
receive half of the adult dose. The compounds of the
invention may be administered by any conventional
route, in particular parenterally, for example in the
form of injectable solutions or suspensions,
enterally, e.g. orally, for example in the form of
tablets or capsules, topically, e.g. in the form of
lotions, gels, ointments or creams, or in a nasal or a
suppository form. Topical administration is e.g. to
the skin. A further form of topical administration is
to the eye. Pharmaceutical compositions comprising a
compound of the invention in association with at least
one pharmaceutical acceptable carrier or diluent may
be manufactured in conventional manner by mixing with
a pharmaceutically acceptable carrier or diluent. The
invention relates also to pharmaceutical compositions
comprising an effective amount, especially an amount
effective in the treatment of one of the
above-mentioned disorders, of a compound of formula I
or an N-oxide or a tautomer thereof together with
pharmaceutically acceptable carriers that are suitable
for topical, enteral, for example oral or rectal, or
parenteral administration and that may be inorganic or
organic, solid or liquid. There are used for oral
administration especially tablets or gelatin capsules
that comprise the active ingredient together with
diluents, for example lactose, dextrose, mannitol,
and/or glycerol, and/or lubricants and/or polyethylene
glycol. Tablets may also comprise binders, for example
magnesium aluminum silicate, starches, such as corn,
wheat or rice starch, gelatin, methylcellulose, sodium
carboxymethylcellulose and/or polyvinylpyrrolidone,
and, if desired, disintegrators, for example starches,
agar, alginic acid or a salt thereof, such as sodium
alginate, and/or effervescent mixtures, or adsorbents,
dyes, flavorings and sweeteners. It is also possible
to use the pharmacologically active compounds of the
present invention in theform of parenterally
administrable compositions or in the form of infusion
solutions. The pharmaceutical compositions may be
sterilized and/or may comprise excipients, for example
preservatives, stabilisers, wetting compounds and/or
emulsifiers, solubilisers, salts for regulating the
osmotic pressure and/or buffers. The present
pharmaceutical compositions, which may, if desired,
comprise other pharmacologically active substances are
prepared in a manner known per se, for example by
means of conventional mixing, granulating,
confectioning, dissolving or lyophilising processes,
and comprise approximately from 1% to 99%, especially
from approximately 1% to approximately 20%, active
ingredient(s). Additionally, the present invention
provides a compound of formula I or an N-oxide or a
tautomer thereof, or a pharmaceutically acceptable
salt of such a compound, for use in a method for the
treatment of the human or animal body. The present
invention also relates to the use of a compound of
formula I or a tautomer thereof, or a pharmaceutically
acceptable salt of such a compound, for the
preparation of a 



medicament for the treatment of a proliferative
disease, an inflammatory disease, or an obstructive
airway disease, or disorders commonly occurring in
connection with transplantation. Furthermore, the
invention relates to a method for the treatment of a
proliferative disease which responds to an inhibition
of lipid kinases and/or PI3-kinase-related protein
kinases, in particular the PI3 kinase, and/or DNA
protein kinase activity, which comprises administering
a compound of formula I or an N-oxide or a tautomer
thereof, or a pharmaceutically acceptable salt, or a
hydrate or solvate thereof, wherein the radicals and
symbols have the meanings as defined above, in a
quantity effective against the said disease, to a warm
blooded animal, in particular to humans, requiring
such treatment. Furthermore, the invention relates to
a pharmaceutical composition for treatment of solid or
liquid tumours in warm-blooded animals, including
humans, comprising an antitumourally effective dose of
a compound of the formula I as described above or a
pharmaceutically acceptable salt of such a compound
together with a pharmaceutical carrier.The invention
also provides a process for the preparation of a
compound of formula I according to claim 1, or a
pharmaceutically acceptable salt thereof,
characterized in that a imidazoquinoline derivative of
the formula Il A compound of the invention may be
prepared by processes that, though not applied
hitherto for the new compounds of the present
invention, are known perse, especially by a process
characterized in that for the synthesis of a compound
of the formula I wherein the symbols Ri R2, R3, R4,
R5, R and n are as defined for a compound of the
formula I , a compound of the formula Il wherein R1,
R2, R3, R5, R6 and n are as defined for a compound of
the formula I is reacted with a boronic acid of the
formula III R4-B(OH)2 (III) or of formula IHa wherein
R4 is as defined for a compound of the formula I in
the presence of a base and a catalyst in a suitable
solvent;where the above starting compounds Il and III
may also be present with functional groups in
protected form if necessary and/or in the form of
salts, provided a salt-forming group is present and
the reaction in salt form is possible; any protecting
groups in a protected derivative of a compound of the
formula I are removed; and, if so desired, an
obtainable compound of formula I is converted into
another compound of formula I or a N-oxide thereof, a
free compound of formula I is converted into a salt,
an obtainable salt of a compound of formula I is
converted into the free compound or another salt,
and/or a mixture of isomeric compounds of formula I is
separated into the individual isomers. Detailed
description of the process: In the more detailed
description of the process below, R1, R2, R3, R , R5,
R6 and n are as 



defined for compounds of formula I, unless otherwise
indicated. The reaction of compound of formula Il and
III is preferably carried out under the conditions of
a Suzuki-reaction, preferably in a mixture of a polar
aprotic solvent such as DMF and water in the presence
of a catalyst, especially a noble metal catalyst, such
as palladium (II), preferable
bis(triphenylphosphine)palladium (II) dichloride; in
the presence of a base such as potassium carbonate.
Protecting groups If one or more other functional
groups, for example carboxy, hydroxy, amino, or
mercapto, are or need to be protected in a compound of
formulae Il or III, because they should not take part
in the reaction, these are such groups as are usually
used in the synthesis of peptide compounds, and also
of cephalosporins and penicillins, as well as nucleic
acid derivatives and sugars. The protecting groups may
already be present in precursors and should protect
the func tional groups concerned against unwanted
secondary reactions, such as acylations,
etherifications, esterifications, oxidations,
solvolysis, and similar reactions. It is a
characteristic of protecting groups that they lend
themselves readily, i.e. without undesired secondary
reactions, to removal, typically by acetolysis,
protonolysis, solvolysis, reduction, photolysis or
also by enzyme activity, for example under conditions
analogous to physiological conditions, and that they
are not present in the end-products.The specialist
knows, or can easily establish, which protecting
groups are suitable with the reactions mentioned
hereinabove and hereinafter. The protection of such
functional groups by such protecting groups, the
protecting groups themselves, and their removal
reactions are described for example in standard
reference works, such as J. F. W. McOmie, "Protective
Groups in Organic Chemistry", Plenum Press, London and
New York 1973, in T. W. Greene, "Protective Groups in
Organic Synthesis", Wiley, New York 1981, in "The
Peptides"; Volume 3 (editors: E. Gross and J.
Meienhofer), Academic Press, London and New York 1981,
in "Methoden der organischen Chemie" (Methods of
organic chemistry), Houben Weyl, 4th edition, Volume
15/1, Georg Thieme Verlag, Stuttgart 1974, in H.-D.
Jakubke and H. Jescheit, "Aminosauren, Peptide,
Proteine" (Amino acids, peptides, proteins), Verlag
Chemie, Weinheim, Deerfield Beach, and Basel 1982, and
in Jochen Lehmann, "Chemie der Kohlenhydrate:
Monosaccharide und Derivate" (Chemistry of
carbohydrates: monosaccharides and derivatives), Georg
Thieme Verlag, Stuttgart 1974. Additional process
steps In the additional process steps, carried out as
desired, functional groups of the starting compounds
which should not take part in the reaction may be
present in unprotected form or may be protected for
example by one or more of the protecting groups
mentioned here inabove under "protecting groups". The
protecting groups are then wholly or partly removed 



according to one of the methods described there. Salts
of a compound of formula I with a salt-forming group
may be prepared in a manner known per se. Acid
addition salts of compounds of formula I may thus be
obtained by treatment with an acid or with a suitable
anion exchange reagent. A salt with two acid mo
lecules (for example a dihalogenide of a compound of
formula I) may also be converted into a salt with one
acid molecule per compound (for example a
monohalogenide); this may be done by heating to a
melt, or for example by heating as a solid under a
high vacuum at elevated temperature, for example from
130 to 1700C, one molecule of the acid being expelled
per molecule of a compound of formula I . Salts can
usually be converted to free compounds, e.g. by
treating with suitable basic compounds, for example
with alkali metal carbonates, alkali metal
hydrogencarbonates, or alkali metal hydroxides,
typically potassium carbonate or sodium hydroxide.
Stereoisomeric mixtures, e.g. mixtures of
diastereomers, can be separated into their corres
ponding isomers in a manner known perse by means of
suitable separation methods. Diastereomeric mixtures
for example may be separated into their individual
diastereomers by means of fractionated
crystallization, chromatography, solvent distribution,
and similar pro cedures. This separation may take
place either at the level of a starting compound or in
a compound of formula I itself. Enantiomers may be
separated through the formation of diastereomeric
salts, for example by salt formation with an
enantiomer-pure chiral acid, or by means of
chromatography, for example by HPLC, using
chromatographic substrates with chiral ligands. A
compound of the formula I, wherein R2 is O, can be
converted into the respective compound wherein R2 is
S, for example, by using an appropriate sulfur
compound, e.g. using reaction with Lawesson's reagent
(2,4-bis-(4-methoxyphenyl)2,4-dithioxo-1, 2,3,4-
dithiaphosphetan) in an appropriate solvent such as
dioxane. It should be emphasized that reactions
analogous to the conversions mentioned in this chapter
may also take place at the level of appropriate
intermediates. General process conditions All process
steps described here can be carried out under known
reaction conditions, pre ferably under those
specifically mentioned, in the absence of or usually
in the presence of solvents or diluents, preferably
such as are inert to the reagents used and able to
dissolve these, in the absence or presence of
catalysts, condensing agents or neutralising agents,
for example ion exchangers, typically cation
exchangers, for example in the H+ form, depending on
the type of reaction and/or reactants at reduced,
normal, or elevated temperature, for example in the
range from -100 0C to about 1900C, preferably from
about -80 0C to about 150C, for example at -80 to
-60C, at room temperature, at - 20 to 40C or at the
boilingpoint of the solvent used, under atmospheric
pressure or in a closed vessel, where ap propriate
under pressure, and/or in an inert atmosphere, for
example under argon or nitro gen. 



Salts may be present in all starting compounds and
transients, if these contain salt-forming groups.
Salts may also be present during the reaction of such
compounds, provided the reaction is not thereby
disturbed. At all reaction stages, isomeric mixtures
that occur can be separated into their individual
isomers, e.g. diastereomers or enantiomers, or into
any mixtures of isomers, e.g. racemates or
diastereomeric mixtures, typically as described under
"Additional process steps". The solvents from which
those can be selected which are suitable for the
reaction in ques tion include for example water,
esters, typically lower alkyl-lower alkanoates, e.g
ethyl acetate, ethers, typically aliphatic ethers,
e.g. diethylether, or cyclic ethers, e.g.
tetrahydrofuran, liquid aromatic hydrocarbons,
typically benzene or toluene, alcohols, typically
metha nol, ethanol or 1- or 2-propanol, 1-butanol,
nitriles, typically acetonitrile, halogenated
hydrocarbons, typically dichloromethane, acid amides,
typically dimethylformamide, bases, typically
heterocyclic nitrogen bases, e.g. pyridine, carboxylic
acids, typically lower alkanecarboxylic acids, e.g.
acetic acid, carboxylic acid anhydrides, typically
lower alkane acid anhydrides, e.g. acetic anhydride,
cyclic, linear, or branched hydrocarbons, typically
cyclohexane, hexane, or isopentane, or mixtures of
these solvents, e.g. aqueous solutions, unless
otherwise stated in the description of the process.
Such solvent mixtures may also be used in processing,
for example through chromatography or distribution.
The compounds of formula I , including their salts,
are also obtainable in the form of hydra tes, or their
crystals can include for example the solvent used for
crystallization (present as solvates). In the
preferred embodiment, a compound of formula I is
prepared according to or in analogy to the processes
and process steps defined in the Examples. Starting
materialsNew starting materials and/or intermediates,
as well as processes for the preparation there of, are
likewise the subject of this invention. In the
preferred embodiment, such starting ma terials are
used and reaction conditions so selected as to enable
the preferred compounds to be obtained. Starting
materials of the formula Il and III are known,
commercially available, or can be synthesized in
analogy to or according to methods that are known in
the art. For example, a compound of the formula II,
wherein n is 0, can be prepared by the alkylation of
an amino compound of the formula IV, wherein Ri, F and
R5 have the meanings as given under formula I with a
compound of the formula V R3 - X (V) wherein R3 has
the meaning as given under formula I and X is halogen
or another suitable leaving group, in the presence of
a base, e.g. sodium hydroxide, in a suitable solvent,
e.g. a mixture of dichloromethane and water,
preferably in the presence of a phase transfer 



catalyst, e.g. tetrabutylammonium bromide, at a
temperature between 0 0C and 50 0C, preferably at room
temperature. A compound of the formula II, wherein n
is 0, can be converted into the respective compound
wherein n is 1, for example, by using an appropriate
oxidant, e.g. using reaction with
meta-chloroperbenzoic acid in an appropriate solvent
such as dichloromethan at room temperature. A compound
of the formula IV, wherein R2 is O, can be prepared by
the cyclisation of adiamino compound of the formula
Vl, wherein Ri and R5 have the meanings as given under
formula I with trichloromethyl chloroformate in the
presence of a base, such as triethylamine in an
appropriate solvent, such as dichloromethane. A
compound of the formula Vl can be prepared by the
reduction of a nitro compound of the formula VII,
wherein Ri and R5 have the meanings as given under
formula I . The reduction preferably takes place in
the presence of a suitable reducing agent, such as
hydrogen in the presence of an appropriate catalyst,
such as Raney nickel under pressure, e.g. between 1.1
and 2 bar, in an appropriate solvent, e.g. an alcohol
or ether, such as methanol or tetrahydrofurane or a
mixture thereof. The reaction temperature is
preferably between 0 and 80 C, especially 15 to 30 0C.
A compound of the formula VII can be prepared by
reaction of a compound VIIIwherein R5 is as defined
for a compound of the formula I and Y is halogen or
another suitable leaving group, is reacted with a
compound of the formula IX, R1 - NH2 (IX) wherein R1
is as defined for a compound of the formula I, at a
temperature between 0 0C and 50 0C, preferably at room
temperature in a suitable solvent, i.e. acetic acid.
All remaining starting materials such as starting
materials of the formula III, IV and V are known,
capable of being prepared according to known
processes, or commercially obtain able; in particular,
they can be prepared using processes as described in
the Examples. Abbreviations: EtOAc ethyl acetate Me
methyl m.p. melting point Boc tert-butoxycarbonyl
cone. concentrated DMF N,N-dimethylformamide ES-MS
electrospray mass spectrometry Grad gradient h hour(s)
HPLC high-pressure liquid chromatography 



I litre(s) min minute(s) MS mass spectrum Prep. HPLC
preparative HPLC reverse phase C18 sat. saturatedrt
room temperature tret HPLC retention time in min TFA
trifluoroacetic acid THF tetrahydrofurane The
following Examples serve to illustrate the invention
without limiting the invention in its scope.
Temperatures are measured in degrees celsius (0C).
Unless otherwise indicated, the reactions take place
at room temperature (RT). Ratios of solvents (e.g. in
eluents or solvent mixtures) are given in volume by
volume (v/v). HPLC linear gradient between A = H2CVTFA
1000:1 and B = acetonitrile/TFA 1000:1 Grad 1: 2-100 %
B in 4.5 min and 1 min at 100 % B; column: Chromolith
Performance 100 mm 4.5 mm (Merck, Darmstadt, Germany);
flow rate 2 ml/min. Detection at 215 nM Grad 2: 2-100%
B in 5 minutes and 2 minutes at 100% B; column:
Nucleosil Ci 8 reverse phase; 150 mm x 4.6 mm (SMT,
Burkard Instruments, Dietikon, Switzerland); flow
rate: 2.0 ml/min. Detection at 215 nm. Example 1
2-Methyl-2-[4-(3-methyl-2-oxo-8-pyridin-4-yl-2,3-dihyd
ro-imidazo[4,5-c]quinolin-1-yl)-
phenylj-propionitrile37 mg (0.3 mmol) of
4-pyridineboronic acid (Aldrich, Buchs, Switzerland),
8 mg of bis(triphenylphosphine)palladium (II)
dichloride (Fluka, Buchs, Switzerland) and 0.5 ml of a
1 M solution of Na2CO3 are added to a solution of 84
mg (0.2 mmol) of 2-[4-(8-bromo-3-methyl-
2-0X0-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]
-2-methyl-propionitrile (Example 1i) in 2 ml of DMF.
The mixture is stirred for 1 h at 1000C. After this
time, the mixture is quenched with sat. aqueous NaHCO3
and extracted with EtOAc (2*). The organic layer is
washed with brine, dried over Na2SO , filtered and
evaporated in vacuo. The residue is loaded on silica
gel and purified by flash chromatography (CH2CI2-MeOH
97:3 to 18:1) to give the title compound as an
off-white solid. ES-MS: 420 (M + H)+; analytical HPLC:
tret= 2.40 min (Grad 1). Example 1a
5-Bromo-2-(2-nitro-vinylamino)-benzoic acid A
suspension of 25 g (16 mmol) of
2-amino-5-bromo-benzoic acid (Fluka, Buchs,
Switzerland) in H2O-HCI (37%) (10:1) is stirred for 8
h and then filtered (solution A). 8.17 g (255 mmol) of
nitromethane (Fluka, Buchs, Switzerland) are added
over 10 min to an icebath cooled mixture of 35 g of
ice and 15.3 g (382 mmol) of NaOH. After stirring for
1 h at 0 



0C and 1 h at rt, the solution is added at 0 0C to 28
g of ice and 42 ml of HCI (37%) (solution B).
Solutions A and B are combined and the reaction
mixture is stirred for 18 h at rt. The yellow
precipitate is filtered off, washed with H2O and dried
in vacuo at 4O0C to give the title compound. ES-MS:
287, 289 (M + H)+, Br pattern; 1H NMR (DMSO-d6) : d
13.7-14.6/br s (1H), 12.94/d (1H), 8.07/d (1H) 8.03/dd
(1H), 7.83/dd (1H), 7.71/d (1H) 16.76/d (1H). Example
1b 6-Bromo-3-nitro-quinolin-4-ol29 g (101 mmol) of
5-bromo-2-(2-nitro-vinylamino)-benzoic acid (Example
1a) and 11.9 g (121 mmol) of potassium acetate in 129
ml (152 mmol) of acetic anhydride are stirred for 1.5
h at 120 0C. The precipitate is filtered off and
washed with acetic acid until the filtrate is
colorless, then is washed with H2O and dried in vacuo
to give the title compound. ES-MS: 269, 271 (M + H)+,
Br pattern; analytical HPLC: W 2.70 min (Grad 1).
Example 1c 6-Bromo-4-chloro-3-nitro-quinoline 20 g
(74.3 mmol) of 6-bromo-3-nitro-quinolin-4-ol (Example
1b) in 150 ml ( 1.63 mol) of POCI3 are stirred for 45
min at 120 0C. The mixture is cooled to rt and poured
slowly into icewater. The precipitate is filtered off,
washed with ice-cold water, and dissolved in CH2CI2.
The organic phase is washed with cold brine, and the
aqueous phase is discarded. After drying over MgSO4,
the organic solvent is evaporated to dryness to
provide the title compound. 1H NMR (CDCI3) : 9.20/s
(1H), 8.54/d (1H), 8.04/d (1H), 7.96/dd (1H);
analytical HPLC: W =4.32 min (Grad 1). Example 1d
2-Methyl-2-(4-nitro-phenyl)-propionitrile To 15 g
(92.5 mmol) of (4-nitro-phenyl)-acetonitrile (Fluka,
Buchs, Switzerland), 1.64 mg (5.09 mmol) of
tetrabutylammonium bromide (Fluka, Buchs, Switzerland)
and 43.3 g (305 mmol) of iodomethane in 125 mL of
CH2CI2 are added 1O g (250 mmol) of NaOH in 125 mlof
water. The reaction mixture is stirred for 20 h at RT.
After this time, the organic layer is separated, dried
over MgSO4, and evaporated to dryness. The residue is
dissolved in diethylether and treated with black
charcoal for 30 min, filtered over Celite and
evaporated in vacuo to give the title compound as a
pale yellow solid. Analytical HPLC: tret= 3.60 minutes
(Grad 1). Example 1e
(2-(4-Amino-phenyl)-2-methyl-propionitrile 16 g (84.1
mmol) of 2-methyl-2-(4-nitro-phenyl)-propionitrile
(Example 1d) and 4.16 g of Raney-Ni are shacked in 160
ml of THF-MeOH (1:1) under 1.1 bar of H2 for 12 h at
rt. After completion of the reaction, the catalyst is
filtered-off and the filtrate is evaporated to
dryness. The residue is purified by flash
chromatography on silica gel (hexane-EtOAc 3:1 to 1:2)
to provide the title compound as an oil. ES-MS: 161 (M
+ H)+; analytical HPLC: W = 2.13 minutes (Grad 1). 



Example 1f
2-[4-(6-Bromo-3-nitro-quinolin-4-ylamino)-phenyl]-2-me
thyl-propionitrile 18 g (62.6 mmol) of
6-bromo-4-chloro-3-nitro-quinoline (Example 1c) and 11
g (68.9 mmol) of
(2-(4-amino-phenyl)-2-methyl-propionitrile (Example
1e) are dissolved in 350 ml of acetic acid and stirred
for 2 h . After this time, water is added and the
yellow precipitate is filtered off and washed with
H2O. The solid is dissolved in EtOAc-THF (1:1), washed
with sat. aqueous NaHCO3 and dried over MgSO4. The
organic phase is evaporated to dryness to give the
title compound as a yellow solid. ES-MS: 4 11, 413 (M
+ H)+, Br pattern; analytical HPLC: W = 3.69 min (Grad
1).Example 1g
2-[4-(3-Amino-6-bromo-quinolin-4-ylamino)-phenyl]-2-me
thyl-propionitrile 24 g (58.4 mmol) of
2-[4-(6-bromo-3-nitro-quinolin-4-ylamino)-phenyl]-2-me
thyl-propionitrile (Example 1e) is shacked in 300 ml
of MeOH-THF (1:1) under 1.1 bar of H2 in the presence
of 8.35 g of Raney-Ni for 1 h. After completion of the
reaction, the catalyst is filtered off and the
filtrate is evaporated to dryness to give the title
compound as a yellow foam. ES-MS: 381, 383 (M + H)+,
Br pattern; analytical HPLC: tret= 3.21 min (Grad 1).
Example 1h
2-[4-(8-Bromo-2-oxo-2,3-dihydro-imidazo[4,5-c]quinolin
-1-yl)-phenyl]-2-methylpropionitrile A solution of 5 g
(13.1 mmol) of
2-[4-(3-amino-6-bromo-quinolin-4-ylamino)-phenyl]-2-
methyl-propionitrile (Example 1g) and 1.59 g (15.7
mmol) of triethylamine in 120 ml CH2CI2 is added over
40 min to a solution of 2.85 g (14.4 mmol) of
trichloromethyl chloroformate (Fluka, Buchs,
Switzerland) in 80 ml of CH2CI2 at 00C with an
ice-bath. The reaction mixture is stirred for 20 min
at this temperature then is quenched with sat. aqueous
NaHCO3, stirred for 5 min and extracted with CH2CI2.
The organic layer is dried over Na2SO4, filtered and
evaporated in vacuo to give crude title compound as a
brownish solid. ES-MS: 407, 409 (M + H)+, Br pattern;
analytical HPLC: W = 3.05 min (Grad 1).Example 1i
2-[4-(8-Bromo-3-methyl-2-oxo-2,3-dihydro-imidazo[4,5-c
]quinolin-1-yl)-phenyl]-2- methyl-propionitrile To a
solution of 3.45 g (8.47 mmol) of
2-[4-(8-bromo-2-oxo-2,3-dihydro-imidazo[4,5-
c]quinolin-1-yl)-phenyl]-2-methyl-propionitrile
(Example 1h), 1.8 g (12.7 mmol) of iodomethane (Fluka,
Buchs, Switzerland) and 273 mg (0.847 mmol) of
tetrabutylammonium bromide (Fluka, Buchs, Switzerland)
in 170 ml of CH2CI2 is added a solution of 508 mg
(12.7 mmol) of NaOH (Fluka, Buchs, Switzerland) in 85
ml of H2O. The reaction mixture is stirred for 2 days
and 900 mg (6.35 mmol) of iodomethane and 254 mg (6.35
mmol) of NaOH in 5 ml of H2O are added. The reaction
mixture is stirred for 1 day at rt . After this time,
the reaction is quenched with H2O and extracted with
CH2CI2 (2*). The organic layer is washed with brine,
dried over Na2SO4, filtered and evaporated in vacuo to
give the title compound as a beige solid. ES-MS: 421 ,
423 (M + H)+, Br pattern; analytical HPLC: tre,= 3.15
min (Grad 1). 



The following compounds (Table 1) are prepared in a
similar manner as described in example 1 by reacting
2-[4-(8-bromo-3-methyl-2-oxo-2,3-dihydro-imidazo[4,5-c
]quinolin-1- yl)-phenyl]-2-methyl-propionitrile
(Example 1i), with the appropriate boronic acid :
Example 2: 3-pyridineboronic acid (Aldrich, Buchs,
Switzerland), Example 3: 4-methoxy-3-pyridylboronic
acid (Frontier Scientific, Logan, USA), Example 4:
3-methoxypyridine-5-boronic acid pinecol ester
(Frontier Scientific, Logan, USA) Example 5:
4-[5-(4,4,5,5-Tetramethyl-[1
,3,2]dioxaborolan-2-yl)-pyridin-2-yl]-
piperazine-1-carboxylic acid tert-butyl ester (CB
Research & Development, New Castle, USA) Example 6:
1-Methyl-4-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan
-2-yl)-pyridin-2-yl]- piperazine (Oakwood Products,
West Columbia, USA), Example 7: 3-quinolineboronic
acid (Aldrich, Buchs, Switzerland), Example 8:
2-fluoroquinoline-3-boronic acid (Lancaster,
Morecambe, UK), Example 9: 6-quinolineboronic acid
(Asychem, Durham, USA),Example 10: 5-quinolineboronic
acid (Asychem, Durham, USA), and Example 11:
6-benzopyrazineboronic acid hydrochloride (Asychem,
Durham, USA) Table 1 The following compounds (Table 2)
are prepared in a similar manner as described in
Example 1 by reacting
6-bromo-4-chloro-3-nitro-quinoline (Example 1c) with
2-(4-aminophenyl)- 2-ethyl-butyronitrile (Example
12a), and with the appropriate boronic acid: Table
2Example 12a 2-(4-Amino-phenyl)-2-ethyl-butyronitrile
The title compound is prepared in a similar manner as
described in Example 1e using iodoethane (Fluka,
Buchs, Switzerland) in Example 1d. Title compound:
ES-MS: 189 (M + H)+, Br pattern; analytical HPLC:
tret= 2.50 min (Grad 1). The following compounds
(Table 3) are prepared in a similar manner as
described in Example 1 by reacting
q-bromo^-chloro-S-nitro-quinoline (Example 1c) with
1-(4-amino-2- fluoro-phenyl)-pyrrolidin-2-one (Example
14a), and with the appropriate boronic acid: Table 3
Example 14a
1-(4-Amino-2-fluoro-phenyl)-pyrrolidin-2-one 650 mg
(2.9 mmol) of
1-(2-fluoro-4-nitro-phenyl)-pyrrolidin-2-one (Example
14b) and 65 mg of Pd/C 10% are shacked in 15 ml of
MeOH/THF (1:1) under 1.1 bar of H2 for 2 h at rt.
After completion of the reaction, the catalyst is
filtered-off and the filtrate is evaporated in vacuo
to give the title compound as an off-white solid.
ES-MS: 195 (M+H)+; analytical HPLC: tret= 1.91 minutes
(Grad 1). Example 14b 



1-(2-Fluoro-4-nitro-phenyl)-pyrrolidin-2-oneTo 468 mg
(5.5 mmol) of 2-pyrrolidone (Fluka, Buchs,
Switzerland) in 10 ml of DMF at 00C are added 240 mg
(5.5 mmol) of 55% NaH in oil. The reaction mixture is
stirred for 30 min at 00C and for 30 min at it After
this time, 795 mg (5 mmol) of 3,4-difluoronitrobenzene
(Aldrich, Buchs, Switzerland) are added and the
reaction mixture is stirred for 1 h at rt. The
reaction mixture is quenched with 1 M aqueous HCI and
extracted with EtOAc (2*). The organic layers are
washed with aqueous sat. NaHCO3 and with brine (3*),
dried over MgSO4, filtered and evaporated. The residue
is purified by flash chromatography on silica gel
(hexane-EtOAc 5:1 to 1:3) to give the title compound
as a solid. ES-MS: 225 (M+H)+; analytical HPLC: tret=
2.99 minutes (Grad 1). The following compounds (Table
4) are prepared in a similar manner as described in
Example 1 by reacting
6-bromo-4-chloro-3-nitro-quinoline (Example 1c) with
1-(4-aminophenyl)- pyrrolidin-2-one (Example 16a), and
with the appropriate boronic acid: Table 4 Example 16a
1-(4-Amino-phenyl)-pyrrolidin-2-one The title compound
is obtained in a similar manner as described in
Example 14a starting with
1-(4-nitro-phenyl)-pyrrolidin-2-one (Acros, Basel,
Switzerland). Title compound: ES-MS: 177 (M+H) ;
analytical HPLC: tret= 2.71 minutes (Grad 1). The
following compounds (Table 5) are prepared in a
similar manner as described in Example 1 by reacting
6-bromo-4-chloro-3-nitro-quinoline (Example 1c) with
2-fluoro-N1,N1-
bis-(2-methoxy-ethyl)-benzene-1,4-diamine (Example
18a), and with the appropriate boronic acid: Table
5Example 18a 2-Fluoro-N1 ,N1
-bis-(2-methoxy-ethyl)-benzene-1 ,4-diamine The title
compound is obtained in a similar manner as described
in Example 14a starting with
(2-fluoro-4-nitro-phenyl)-bis-(2-methoxy-ethyl)-amine
(Example 18b). Title compound: ESMS: 243 (M+H)+;
analytical HPLC: tret= 1.98 minutes (Grad 1). Example
18b
(2-Fluoro-4-nitro-phenyl)-bis-(2-methoxy-ethyl)-amine
1.13 g (7.1 mmol) of 3,4-difIuoronitrobenzene
(Aldrich, Buchs, Switzerland), 1.04 g (7.81 mmol) of
bis(2-methoxyethyl)amine (Fluka, Buchs, Switzerland)
and 1.96 g (14.2 mmol) of K2CO3 in 7 ml of DMSO are
stirred for 1.5 h at rt and then heated at 800C for 4
h. The reaction mixture is quenched with H2O and
extracted with EtOAc (2*). The organic layers are
washed with brine (3*), dried over MgSO4, filtered and
evaporated. The residue is purified by flash
chromatography on silica gel (hexane-EtOAc 6:1 to 5:1)
to give the title compound as a yellow oil. ES-MS: 273
(M+H)+. The following compounds (Table 6) are prepared
in a similar manner as described in 



Example 1 by reacting
6-bromo-4-chloro-3-nitro-quinoline (Example 1c) with
N,N-bis-(2- methoxy-ethyl)-benzene-1,4-diamine
(Example 20a), and with the appropriate boronic acid:
Table 6Example 20a
N,N-Bis-(2-methoxy-ethyl)-benzene-1,4-diamine The
title compound is obtained in a similar manner as in
Example 18b starting with 4- fluoronitrobenzene
(Aldrich, Buchs, Switzerland). Title compound: ES-MS:
225 (M+H)+; analytical HPLC: tret= 1.94 minutes (Grad
1). The following compounds (Table 7) are prepared in
a similar manner as described in Example 1 by reacting
6-bromo-4-chloro-3-nitro-quinoline (Example 1c) with
2- naphthylamine (Aldrich, Buchs, Switzerland), and
with the appropriate boronic acid: Table 7 The
following compounds (Table 8) are prepared in a
similar manner as described in Example 1 by reacting
6-bromo-4-chloro-3-nitro-quinoline (Example 1c) with
2-chloroaniline (Fluka, Buchs, Switzerland), and with
the appropriate boronic acid: Table 8 The following
compounds (Table 9) are prepared in a similar manner
as described in Example 1 by reacting
6-bromo-4-chloro-3-nitro-quinoline (Example 1c) with
2-toluidine (Fluka, Buchs, Switzerland), and with the
appropriate boronic acid: Table 9The following
compounds (Table 10) are prepared in a similar manner
as described in Example 1 by reacting
6-bromo-4-chloro-3-nitro-quinoline (Example 1c) with
2-ethylaniline (Aldrich, Buchs, Switzerland), and with
the appropriate boronic acid: Table 10 The following
compounds (Table 11) are prepared in a similar manner
as described in Example 1 by reacting
6-bromo-4-chloro-3-nitro-quinoline (Example 1c) with
2- trifluoromethylaniline (Fluka, Buchs, Switzerland),
and with the appropriate boronic acid: Table 11 The
following compounds (Table 12) are prepared in a
similar manner as described in Example 1 by reacting
6-bromo-4-chloro-3-nitro-quinoline (Example 1c) with
4-fluoro-2- methylaniline (Aldrich, Buchs,
Switzerland), and with the appropriate boronic acid:
Table 12The following compounds (Table 13) are
prepared in a similar manner as described in Example 1
by reacting 6-bromo-4-chloro-3-nitro-quinoline
(Example 1c) with 2-chloro-4- fluoroaniline (Aldrich,
Buchs, Switzerland), and with the appropriate boronic
acid: Table 13 The following compounds (Table 14) are
prepared in a similar manner as described in Example 1
by reacting 6-bromo-4-chloro-3-nitro-quinoline
(Example 1c) with 3-chloroaniline (Fluka, Buchs,
Switzerland), and with the appropriate boronic acid:
Table 14 



The following compounds (Table 15) are prepared in a
similar manner as described in Example 1 by reacting
6-bromo-4-chloro-3-nitro-quinoline (Example 1c) with
3- trifluoromethylaniline (Fluka, Buchs, Switzerland),
and with the appropriate boronic acid: Table 15 The
following compounds (Table 16) are prepared in a
similar manner as described in Example 1 by reacting
6-bromo-4-chloro-3-nitro-quinoline (Example 1c) with
4- methoxymethylaniline (Example 38a), and with the
appropriate boronic acid:Table 16 Example 40a
4-Methoxymethylaniline The title compound is known in
the literature (described in Journal of Chemical
Society. Perkin Trans I , 2001, p. 955). Title
compound: ES-MS: 138 (M + H)+; analytical HPLC: W =
1.76 min (Grad 1). The following compounds (Table 17)
are prepared in a similar manner as described in
Example 1 by reacting
6-bromo-4-chloro-3-nitro-quinoline (Example 1c) with
2-chloro-4-(2- methoxy-ethyl)-phenylamine (Example
42a), and with the appropriate boronic acid: Table 17
Example 42a 2-Chloro-4-(2-methoxy-ethyl)-phenylamine 2
g (13.2 mmol) of 4-(2-methoxy-ethyl)-phenylamine
(Example 42b) and 1.85 g (13.9 mmol) of
L/-chlorosuccinimide (Aldrich, Buchs, Switzerland) in
26 ml of isopropanol are stirred at rt for 30 min. The
reaction mixture is evaporated to dryness and the
residue is taken in EtOAc. The organic layers is
washed with sat. aqueous NaHCO3 (2*), dried over
MgSO4, filtered and evaporated. The residue is
purified by flash chromatography on silica gel
(hexane- EtOAc 5:1 to 2:1) to provide the title
compound as an oil. ES-MS: 186 (M + H)+; analytical
HPLC: tre,= 2.42 minutes (Grad 1).Example 42b
4-(2-Methoxy-ethyl)-phenylamine The title compound is
known in the literature (described in Synthetic
communications, 1985, 15, p. 1131). Title compound:
ES-MS: 152 (M + H) ; analytical HPLC: tre,= 1.84 min
(Grad 1). The following compounds (Table 18) are
prepared in a similar manner as described in Example 1
by reacting 6-bromo-4-chloro-3-nitro-quinoline
(Example 1c) with 4-(2-methoxyethyl)- phenylamine
(Example 42b), and with the appropriate boronic acid:
Table 18 The following compounds (Table 19) are
prepared in a similar manner as described in Example 1
using
2-[4-(8-bromo-3-methyl-2-oxo-5-oxy-2,3-dihydro-imidazo
[4,5-c]quinolin-1- yl)-phenyl]-2-methyl-propionitrile
(Example 46a) with the appropriate boronic acid: Table
19 Example 46a 



2-[4-(8-Bromo-3-methyl-2-oxo-5-oxy-2,3-dihydro-imidazo
[4,5-c]quinolin-1-yl)-phenyl]-2- methyl-propionitrile
880 mg (2.09 mmol) of
2-[4-(8-bromo-3-methyl-2-oxo-2,3-dihydro-imidazo[4,5-c
]quinolin-1- yl)-phenyl]-2-methyl-propionitrile
(Example 1i) and 696 mg (2.3 mmol) of
m-chloroperbenzoicacid (Aldrich, Buchs, Switzerland)
in 40 ml of CH2CI2 are stirred at rt for 2 h. The
reaction mixture is quenched with 10% aqueous Na2CO3
and extracted with CH2CI2 (2*). The organic layers are
washed with 10% aqueous Na2CO3 and with brine, dried
over Na2SO4, filtered and evaporated. The residue is
triturated in hot EtOAc then cooled at -18C and
filtered to give the title compound as a yellow solid.
ES-MS: 437, 439 (M + H)+, Br pattern; analytical HPLC:
tret= 3.45 min (Grad 1). The following compounds
(Table 20) are prepared in a similar manner as
described in Example 1 using
-bromo^-chloro^-fluoro-S-nitro-quinoline (Example
48a), and the required boronic acid: Table 20 Example
48a 6-bromo-4-chloro-7-fluoro-3-nitro-quinoline The
title compound is prepared in a similar manner as
described in Example 1c starting from
2-amino-5-bromo-4-fluoro-benzoic acid (ES-MS: 232, 234
M-H, Br pattern; synthesis described in
Macromolecules, 1997, 30, p.1964). Title compound:
analytical HPLC: tret= 4.07 min (Grad 1). Example 50
N-Methyl-N-[4-(3-methyl-2-oxo-8-pyridin-3-yl-2,3-dihyd
ro-imJdazo[4,5-c]quinolin-1-yl)-
phenyl]-methanesulfonamide 62 mg (0.128 mmol) of
methyl-[4-(3-methyl-2-oxo-8-pyridin-3-yl-2,3-dihydro-i
midazo[4,5- c]quinolin-1-yl)-phenyl]-carbamic acid
tert-butyl ester (Example 50a) is treated with 2.5 ml
of 1 M HCI in dioxane at rt for 1 h , and then the
solution is evaporated to dryness. The residue is
taken in 2 ml of CH2CI2 together with 414 ml (5.13
mmol) of pyridine and 66 mg (0.579 mmol) of
mesylchloride (Fluka, Buchs, Switzerland). The
solution is stirred at rt for 17.5 h, then 15 mg
(0.129 mmol) of mesylchloride are added and the
reaction mixture is stirred at rtfor 5.5 h. The
rection is quenched with sat. aqueous NaHCO3 and
extracted with CH2CI2 (2 c) . The organic layers are
washed with brine, dried over Na2SO4, filtered and
evaporated. The residue is purified by preparative
HPLC to give the title compound as a yellowish solid.
ES-MS: 460 (M + H)+; analytical HPLC: tret= 2.25 min
(Grad 1). Example 50a
Methyl-[4-(3-methyl-2-oxo-8-pyridin-3-yl-2,3-dihydro-i
midazo[4,5-c]quinolin-1-yl)- phenylj-carbamic acid
tert-butyl ester The title compound is prepared in a
similar manner as described in Example 1 by reacting
6- bromo~4-chloro-3-nitro-quinoline (Example 1c) with
(4-amino-phenyl)-carbamic acid tert-butyl ester
(Fluka, Buchs, Switzerland) and using 3-pyrineboronic
acid (Aldrich, Buchs, 



Switzerland). Title compound: ES-MS: 482 (M + H)+;
analytical HPLC: tre,= 2.77 min (Grad 1). Example 5 1
Methyl-[4-(3-methyl-2-oxo-8-pyridin-3-yl-2,3-dlhydro-i
midazo[4,5-c]qulnolin-1-yl)- phenyl]-carbamic acid
tert-butyl ester The title compound is prepared in a
similar manner as described in Example 50 using 3-
quinolineboronic acid (Aldrich, Buchs, Switzerland).
Title compound: ES-MS: 510 (M + H)+; analytical HPLC:
tret= 2.65 min (Grad 1). The following compounds
(Table 21) are prepared in a similar manner as
described in Example 50 by using ethansulfonyl
chloride (Fluka, Buchs, Switzerland) and with the
appropriate boronic acid. Table 2 1 The following
compounds (Table 22) are prepared in a similar manner
as described in Example 50 by using
ethyl-[4-(3-methyl-2-oxo-8-pyridin-3-yl-2,3-dihydro-im
idazo[4,5- c]quinolin-1-yl)-phenyl]-carbamic acid
tert-butyl ester (ES-MS: 496 (M + H)+; analyticalHPLC:
tret= 2.88 min (Grad 1)) or
ethyl-[4-(3-methyl-2-oxo-8-quinolin-3-yl-2,3-dihydroim
idazo[ 4,5-c]quinolin-1-yl)-phenyl]-carbamic acid
tert-butyl ester (ES-MS: 546 (M + H)+; analytical
HPLC: tret= 3.29 min (Grad 1)), respectively. Table 22
Example 56
2-[4-(3-Ethyl-2-oxo-8-pyridin-3-yl-2,3-dihydro-imidazo
[4,5-c]quinolin-1-yl)-phenyl]-2- methyl-propionitrile
The title compound is prepared in a similar manner as
described in Example 1 by reacting 2-
[4-(8-bromo-2-oxo-2,3-dihydro-imidazo[4,5-c]quinolin-1
-yl)-phenyl]-2-methyl-propionitrile (Example 1h) with
iodoethane (Fluka, Buchs, Switzerland) and using
3-pyridineboronic acid. ES-MS: 434 (M + H)+;
analytical HPLC: W =2.55 min (Grad 1). Example 57
1-[3-Fluoro-4-(4-methanesulfonyl-piperazin-1
-yl)-phenyl]-3-methyl-8-quinolin-3-yl-1 ,3-
dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is prepared in a similar manner as described
in Example 1 using 3-
fluoro-4-(4-methanesulfonyl-piperazin-1-yl)-phenylamin
e (Example 57a) and 3- quinolineboronic acid. Title
compound: ES-MS: 583.5 (M+H)+; analytical HPLC: tret=
4.12 minutes (Grad 2). Example 57a
3-Fluoro-4-(4-methanesulfonyl-piperazin-1-yl)-phenylam
ine The title compound is prepared in a similar manner
as described in Example 14a using 1-(2-
fluoro-4-nitro-phenyl)-4-methanesulfonyl-piperazine
(Example 57b). Title compound: ES-MS: 274.3 (M+H)+;
analytical HPLC: W= 3.50 minutes (Grad 2).Example 57b
1-(2-Fluoro-4-nitro-phenyl)-4-methanesulfonyl-piperazi
ne 



The title compound is prepared in a similar manner as
described in Example 18b using 1-
methanesulfonyl-piperazine (ChemBridge Corporation,
San Diego, USA). Title compound: ES-MS: 304.3 (M+H)+;
analytical HPLC: tret= 4.94 minutes (Grad 2). Example
58
1-[3-Fluoro-4-(4-methanesulfonyl-piperazin-1-yl)-pheny
l]-3-methyl-8-pyridin-3-yl-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is prepared in a similar manner as described
in Example 57 using 3- pyridineboronic. Title
compound: ES-MS: 533.4 (M+H)+; analytical HPLC: tret=
3.75 minutes (Grad 2). Example 59
1-(3-Fluoro-4-piperazin-1
-yl-phenyl)-3-methyl-8-quinolin-3-yl-1
,3-dihydro-imidazo[4,5- c]quinolin-2-one The title
compound is prepared in a similar manner described in
Example 1 using 4-(4-
amino-2-fluoro-phenyl)-piperazine-1-carboxylic acid
tert-butyl ester (Example 59a) and 3- quinolineboronic
acid. The removal of the tert-butoxycarbonyl
protecting group is performed by using 4 N HCI in
dioxane following protocols known in the art (The
peptides, Vol. 3; ed. Edhard Gross and Johannes
Meienhofer, Academic Press, New York). Title compound:
ESMS: 505.4 (M+H)+; analytical HPLC: tret= 3.63
minutes (Grad 2). Example 59a
4-(4-amino-2-fluoro-phenyl)-piperazine-1-carboxylic
acid tert-butyl ester The title compound is obtained
as described in Example 14a using
4-(2-fluoro-4-nitrophenyl)- piperazine-1-carboxylic
acid tert-butyl ester (Example 59b). Title compound:
ES-MS: 296.3 (M+H)+; analytical HPLC: tret= 4.18
minutes (Grad 2). Example 59b
4-(2-Fluoro-4-nitro-phenyl)-piperazine-1-carboxylic
acid tert-butyl ester The title compound is obtained
as described in Example 18b using
piperazine-1-carboxylic acid tert-butyl ester
(Aldrich, Buchs, Switzerland) and by running the
reaction at roomtemperature. Title compound: ES-MS:
326.3 (M+H)+; analytical HPLC: tret= 5.84 minutes
(Grad 2). Example 60 1-(3-Fluoro-4-piperazin-1
-yl-phenyl)-3-methyl-8-pyridin-3-yl-1
,3-dihydro-imidazo[4,5- c]quinolin-2-one The title
compound is prepared as described in Example 59 using
3-pyridineboronic acid. Title compound: ES-MS: 455.4
(M+H)+; analytical HPLC: tret= 3.39 minutes (Grad 2).
Example 6 1
3-Methyl-1-[4-(4-methyl-piperazin-1-yl)-phenyl]-8-quin
olin-3-yl-1,3-dihydro-imidazo[4,5- c]quinolin-2-one
The title compound is prepared as described in Example
1 using 4-(4-methyl-piperazin-1-yl)- 



phenylamine (Acros, Morris Plains, New Jersey, USA)
and 3-quinolineboronic acid. Title compound: ES-MS:
501.5 (M+H)+; analytical HPLC: tret= 3.78 minutes
(Grad 2). Example 62
3-Methyl-1-[4-(4-methyl-piperazin-1-yl)-phenyl]-8-pyri
din-3-yl-1,3-dihydro-imidazo[4,5- c]quinolin-2-one The
title compound is obtained as described in Example 61
using 3-pyridineboronic acid. Title compound: ES-MS:
451.3 (M+H)+; analytical HPLC: tret= 3.49 minutes
(Grad 2). Example 63 i-f
-Chloro^^-methyl-piperazin-i-yO-phenylJ-S-metriyl-
d-quinolin-S-yl-I.S-dihydroimidazo[
4,5-c]quinolin-2-one The title compound is obtained as
described in Example 1 using
(6-bromo-3-nitro-quinolin-4-
yl)-[2-chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-amin
e (Example 63a) and 3-quinolineboronic acid. Title
compound: ES-MS: 535.4 (M+H)+; analytical HPLC: tret=
3.93 minutes (Grad 2). Example 63a
(6-Bromo-3-nitro-quinolin-4-yl)-[2-chloro-4-(4-methyl-
piperazin-1-yl)-phenyl]-amine 5 ml of
N-methylpiperazine are added to a solution of 600 mg
(1.5 mmol) of (6-bromo-3-
nitro-quinolin-4-yl)-(2-chloro-4-fluoro-phenyl)-amine
(Example 63b) in 2 ml of DMSO. The reaction is heated
at 180 0C for 1 h in a microwave oven (Emrys
Optimizer, Personal Chemistry). After this time, the
solution is concentrated to dryness and the crude
compoundis purified by preparative MPLC. Title
compound: ES-MS: 476.3, 478.3, 480.3 (M+H)+;
analytical HPLC: tret= 4.28 minutes (Grad 2). Example
63b
(6-Bromo-3-nitro-quinolin-4-yl)-(2-chloro-4-fluoro-phe
nyl)-amine The title compound is obtained as described
in Example 1f using 2-chloro-4-fluorophenylamine
(Aldrich, Buchs, Switzerland). Title compound: ES-MS:
396.1, 398.1, 400.1 (M+H)+; analytical HPLC: W = 5.69
minutes (Grad 2). Example 64
1-[2-Chloro-4-(4-methyl-piperazin-1
-yl)-phenyl]-3-methyl-8-pyridin-3-yl-1
,3-dihydroimidazo[ 4,5-c]quinolin-2-one The title
compound is obtained as described in Example 63 using
3-pyridineboronic acid. Title compound: ES-MS: 485.3
(M+H)+; analytical HPLC: W = 3.58 minutes (Grad 2).
Example 65
i-fS-Chloro^^-methyl-piperazin-i-yO-phenyll-S-methyl-
d-quinolin-S-yl-I.S-dlhydroimidazo[
4,5-c]quinolin-2-one The title compound is obtained as
described in Example 1 using
3-chloro-4-(4-methylpiperazin- 1-yl)-phenylamine
(Example 65a) and 3-quinolineboronic acid. Title
compound: ES-MS: 536.4 (M+H)+; analytical HPLC: W=
3.78 minutes (Grad 2). Example 65a 



3-Chloro-4-(4-methyl-piperazin-1-yl)-phenylamine 298
mg (0.92 mmol) of
[3-chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-carbamic
acid tert-butyl ester (Example 65b) are dissolved in 5
ml of 4 N HCI in dioxane. The solution is stirred for
4 h at 50 0C and after this time water is added and
the pH is adjusted to 8 with NaHCO3. The suspension is
extracted with n-butanol. The organic phase is washed
with water, dried over MgSO4 and evaporated to dryness
to provide the title compound. Title compound: ES-MS:
226.2 (MH-H)+; analytical HPLC: W= 3.09 minutes (Grad
2). Example 65b
[3-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-carbamic
acid tert-butyl ester 583 mg (2 mmol) of
[4-(4-methyl-piperazin-1-yl)-phenyl]-carbamic acid
tert-butyl ester (Example 65c) are dissolved in 10 ml
of isopropanol and 286 mg (2.1 mmol) of
Nchlorosuccinimide are added. The solution is stirred
for 1 h at r.t. and 100 ml of water areadded. The
suspension is extracted with EtOAc and the organic
phase is washed with water, dried over MgSO4 and
evaporated to dryness. The residue is purified by MPLC
to provide the title compound. Title compound: ES-MS:
326.3 (M+H)+; analytical HPLC: 4.43 minutes (Grad 2).
Example 65c
[4-(4-Methyl-piperazin-1-yl)-phenyl]-carbamic acid
tert-butyl ester 478 mg (2.5 mmol) of
4-(4-methylpiperazino)aniline (Acros, New Jersey, USA)
are dissolved in 10 ml of THF and 0.67 ml (3 mmol) of
BoC2O and 0.49 ml (3.5 ml) of tryethylamine are added.
After stirring for 16 h at r.t., the solution is
evaporated to dryness and the residue is dissolved in
100 ml of EtOAc. The suspension is washed with water,
dried over MgSO4 and evaporated to dryness to provide
the title compound. Title compound: ES-MS: 292.2
(M+H)+; analytical HPLC: Ut= 4.15 minutes (Grad 2).
Example 66
1-[3-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-3-meth
yl-8-pyridin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one The title compound is obtained as
described in Example 65 using 3-pyridineboronic acid.
Title compound: ES-MS: 485.4 (M+H)+; analytical HPLC:
Ut= 3.53 minutes (Grad 2). Example 67 1-(4-lmidazol-1
-yl-2-methy l-phenyl)-3-methyl-8-quinolin-3-yl-1
,3-dihydro-imidazo[4,5- c]quinolin-2-one The title
compound is obtained as described in Example 1 using
4-imidazol-1-yl-2-methylphenylamine (Example 68a) and
3-quinolineboronic acid. Title compound: ES-MS: 483.4
(M+H)+; analytical HPLC: Ut= 3.78 minutes (Grad 2).
Example 67a 4-lmidazol-1-yl-2-methyl-phenylamine The
title compound is obtained as described in Example
18a/b using 5-fluoro-2-nitrotoluene 



(Aldrich, Buchs, Switzerland) and 1H-pyrazole (Fluka,
Buchs, Switzerland). Title compound: ES-MS: 174.2
(M+H)+; analytical HPLC: Ut= 3.20 minutes (Grad 2).
Example
681-(4-lmidazol-1-yl-2-methyl-phenyl)-3-methyl-8-pyrid
in-3-yl-1,3-dihydro-imidazo[4,5- c]quinolin-2-one The
title compound is obtained as described in Example 67
using 3-pyridineboronic acid. Title compound: ES-MS:
433.3 (M+H)+; analytical HPLC: tret= 3.46 minutes
(Grad 2). Example 69
3-Methyl-1-(4-pyrazol-1-yl-phenyl)-8-quinolin-3-yl-1,3
-dihydro-imidazo[4,5-c]quinolin-2- one The title
compound is obtained as described in Example 1 using
4-pyrazol-1-yl-phenylamine (Example 69a) and
3-quinolineboronic acid. Title compound: ES-MS: 469.4
(M+H)+; analytical HPLC: tret= 4.18 minutes (Grad 2).
Example 69a 4-Pyrazol-1 -yl-phenylamine The title
compound is obtained as described in Example 18a/b
using 1-fluoro-4-nitrobenzene (Fluka, Buchs,
Switzerland) and 1H-pyrazole (Fluka, Buchs,
Switzerland). Title compound: ES-MS: 160.2 (M+H)+;
analytical HPLC: W= 3.61 minutes (Grad 2). Example 70
3-Methyl-1-(4-pyrazol-1-yl-phenyl)-8-pyridin-3-yl-1,3-
dihydro-imidazo[4,5-c]quinolin-2- one The title
compound is obtained as described in Example 69 using
3-pyridineboronic acid. Title compound: ES-MS: 419.3
(M+H)+; analytical HPLC: W= 3.80 minutes (Grad 2).
Example 71
3-Methyl-8-quinolin-3-yl-1-(4-[1,2,4]triazol-1-yl-phen
yl)-1,3-dihydro-imidazo[4,5- c]quinolin-2-one The
title compound is obtained as described in Example 1
using 4-[1 ,2,4]triazol-1 -ylphenylamine (Example 71a)
and 3-quinolineboronic acid. Title compound: ES-MS:
470.3 (M+H)+; analytical HPLC: W= 3.99 minutes (Grad
2). Example 71a4-[1 ,2,4]Ttriazol-1 -yl-phenylamine
The title compound is obtained as described in Example
18a/b using 1-fluoro-4-nitrobenzene (Fluka, Buchs,
Switzerland) and 1,2,4-triazole (Fluka, Buchs,
Switzerland). Title compound: ES-MS:161 .2 (M+H)+;
analytical HPLC: tret= 3.29 minutes (Grad 2). Example
72
3-Methyl-8-pyrJdin-3-yl-1-(4-[1,2,4]triazol-1-yl-pheny
l)-1,3-dihydro-imidazo[4,5- c]quinolin-2-one The title
compound is obtained as described in Example 71 using
3-pyridineboronic acid. Title compound: ES-MS: 420.3
(M+H)+; analytical HPLC: tret= 3.68 minutes (Grad 2). 



Example 73
3-Methyl-1-[4-(4-methyl-piperazin-1-yl)-3-trifluoromet
hyl-phenyl]-8-quinolin-3-yl-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is obtained as described in Example 1 using
4-(4-methyl-piperazin-1-yl)-
3-trifluoromethyl-phenylamine (Example 73a) and
3-quinolineboronic acid. Title compound: ES-MS: 569.5
(M+H)+; analytical HPLC: W = 4.08 minutes (Grad 2).
Example 73a
4-(4-Methyl-piperazin-1-yl)-3-trifluoromethyl-phenylam
ine The title compound is obtained as described in
Example 18a/b using 2-fluoro-5- nitrobenzotrifluoride
(Aldrich, Buchs, Switzerland) and N-methylpyrezarine.
Title compound: ES-MS: 260.2 (M+H)+; analytical HPLC:
tret= 3.59 minutes (Grad 2). Example 74 3-Methyl-1
-[4-(4-methy l-piperazin-1
-yl)-3-trifluoromethyl-phenyl]-8-pyridin-3-yl-1 ,3-
dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is obtained as described in Example 73 using
3-pyridineboronic acid. Title compound: ES-MS: 519.4
(M+H)+; analytical HPLC: tret= 3.78 minutes (Grad 2).
Example 75
i-IS-Chloro^-piperazin-i-yl-phenyO-S-methyl-
d-quinolin-S-yl-I.S-dihydro-imidazo^. -
c]quinolin-2-oneThe title compound is obtained as
described in Example 1 using
4-(4-amino-2-chlorophenyl)- piperazine-1-carboxylic
acid tert-butyl ester (Example 75a) and
3-quinolineboronic acid and removal of the
tert-butoxycarbonyl protecting group in a similar
manner as described in Example 59. Title compound:
ES-MS: 521.4 (M+H)+; analytical HPLC: tret= 3.68
minutes (Grad 2). Example 75a
4-(4-Amino-2-chloro-phenyl)-piperazine-1-carboxylic
acid tert-butyl ester The title compound is obtained
as described in Example 1e using
2-chloro-4-(4-nitro-phenyl)- piperazine-1-carboxylic
acid tert-butyl ester (Example 75b) as starting
material. Title compound: ES-MS: 312.2, 314.3 (M+H)+;
analytical HPLC: tret= 4.58 minutes (Grad 2). Example
75b
2-Chloro-4-(4-nitro-phenyl)-piperazine-1-carboxylic
acid tert-butyl ester To a solution of 1.25 g (4 mmol)
of 4-(4-nitro-phenyl)-piperazine-1-carboxylic acid
tert-butyl ester (Example 75c) in 10 ml of isopropanol
are added 0.72 g (4.2 mmol) of Nchlorosuccinimide. The
solution is stirred for 6 h at 50 C. After this time,
the solution is evaporated to dryness and the residue
is dissolved in 100 ml of EtOAc. The solution is
extracted with water, dried over MgSO4 and evaporated
to dryness to provide the title compound: ES-MS:
342.2, 344.2 (M+H)+; analytical HPLC: tre,= 5.70
minutes (Grad 2). Example 75c 



4-(4-Nitro-phenyl)-piperazine-1-carboxylic acid
tert-butyl ester To a solution of 0.45 ml (4 mmol) of
4-fluoronitrobenze (Aldrich, Buchs, Switzerland) in 10
ml of DMSO are added 1.12 g (6 mmol) of
piperazine-1-carboxylic acid tert-butyl ester
(Aldrich, Buchs, Switzerland) and 1.1 g (8 mmol) of
K2CO3. The suspension is stirred for 1 h at 100 0C.
After this time, 100 ml of AcOEt are added and the
suspension is extracted with water. The organic
solution is dried over MgSO4 and evaporated to dryness
to provide the title compound: ES-MS: 307.3 (M+H)+;
analytical HPLC: tret= 5.72 minutes (Grad 2). Example
76 i-IS-Chloro^-piperazin-i-yl-phenyO-S-methyl-
-pyridin-S-yl-I.S-dihydro-imidazo^. -
c]quinolin-2-oneThe title compound is obtained as
described in Example 75 using 3-pyridineboronic acid.
Title compound: ES-MS: 471.3 (M+H)+; analytical HPLC:
tret= 3.42 minutes (Grad 2). Example 77
1-(3-Chloro-4-piperazin-1
-yl-phenyl)-8-(6-methoxy-pyridin-3-yl)-3-methyl-1
,3-dihydroimidazo[ 4,5-c]quinolin-2-one The title
compound is obtained as described in Example 75 using
2-methoxy-5- pyridineboronic acid. Title compound:
ES-MS: 501.4 (M+H)+; analytical HPLC: tre,= 3.76
minutes (Grad 2). Example 78
i-tS-Chloro^-piperazin-i-yl-phenyO- d- d-methoxy-py
ridin-S-y - -methy l-i -dihydroimidazo[
4,5-c]quinolin-2-one The title compound is obtained as
described in Example 75 using 3-Methoxy-5-(4,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridine
(Frontier Scientific, Logan, USA). Title compound:
ES-MS: 501.4 (M+H)+; analytical HPLC: tret= 3.55
minutes (Grad 2). Example 79
8-(6-Methoxy-pyridin-3-yl)-3-methyl-1-[4-(4-methyl-pip
erazin-1-yl)-3-trifluoromethylphenyl]-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is obtained as described in Example 73 using
2-methoxy-5- pyridineboronic acid. Title compound:
ES-MS: 549.2 (M+H)+; analytical HPLC: tret= 3.89
minutes (Grad 2). Example 80
8-(5-Methoxy-pyridin-3-yl)-3-methyl-1-[4-(4-methyl-pip
erazin-1-yl)-3-trifluoromethylphenyl]-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is obtained as described in Example 73 using
3-methoxy-5- pyridineboronic acid. Title compound:
ES-MS: 549.2 (M+H)+; analytical HPLC: tret= 3.67
minutes (Grad 2). Example
81i-^-Chloro^^-methyl-piperazin-i-yO-phenyll-
d-tS-methoxy-pyridin-S-ylJ-S-methyl-I.Sdihydro-
imidazo[4,5-c]quinolin-2-one 



The title compound is obtained as described in Example
63 using 2-methoxy-5- pyridineboronic acid. Title
compound: ES-MS: 515.4 (M+H)+; analytical HPLC: tret=
3.73 minutes (Grad 2). Example 82
i-P-Chloro^^-methyl-piperazin-i-yO-phenyll- d
-methoxy-pyridin-S-yO-S-methyl-I.Sdihydro-
imidazo[4,5-c]quinolin-2-one The title compound is
obtained as described in Example 63 using
3-Methoxy-5-(4,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridine. Title
compound: ES-MS: 515.4 (M+H)+; analytical HPLC: tret=
3.58 minutes (Grad 2). Example 83
1-(3-Chloro-4-piperazin-1-yl
henyl)-3-methyl-8-quinoxalin-6-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one The title compound is obtained as
described in Example 75 using benzopyrazine-5-boronic
acid HCI (Asymchem, Durham, NC, USA). Title compound:
ES-MS: 522.4 (M+H)+; analytical HPLC: tre,= 3.70
minutes (Grad 2). Example 84 3-Methyl-1
-(4-piperazin-1
-yl-3-trifluoromethyl-phenyl)-8-quinolin-3-y 1-1
,3-dihydroimidazo[ 4,5-c]quinolin-2-one The title
compound is obtained as described in Example 1 using
4-(4-amino-2-
trifluoromethyl-phenyl)-piperazine-1-carboxylic acid
tert-butyl ester (Example 84a). Title compound: Title
compound: ES-MS: 555.0 (M+H)+; analytical HPLC: tret=
3.86 minutes (Grad 2). Example 84a
4-(4-Amino-2-trifluoromethyl-phenyl)-piperazine-1-carb
oxylic acid tert-butyl esterThe title compound is
obtained as described in Example 1e using
4-(4-nitro-2-trifluoromethylphenyl)-
piperazine-1-carboxylic acid tert-butyl ester (Example
84b) as starting material. Title compound: ES-MS:
346.2 (M+H)+; analytical HPLC: W = 4.95 minutes (Grad
2). Example 84b
4-(4-Nitro-2-trifluoromethyl-phenyl)-piperazine-1-carb
oxylic acid tert-butyl ester The title compound is
obtained as described in Example 75c using
1-fluoro-4-nitro-2- trifluoromethyl-benzene as
starting material. Title compound: ES-MS: 375.3 (M-H)
. Example 85 3-Methyl-1 -(4-piperazin-1
-yl-3-trifluoromethyl-phenyl)-8-pyridin-3-y 1-1
,3-dihydroimidazo[ 4,5-c]quinolin-2-one The title
compound is obtained as described in Example 84 using
3-pyridineboronic acid. Title compound: ES-MS: 505.4
(M+H)+; analytical HPLC: W = 3.61 minutes (Grad 2).
Example 86
8-(6-Methoxy-pyridin-3-yl)-3-methyl-1-(4-piperazin-1-y
l-3-trifluoromethyl-phenyl)-1,3- 



dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is obtained as described in Example 84 using
2-methoxy-5- pyridineboronic acid. Title compound:
ES-MS: 535.4 (M+H)+; analytical HPLC: W= 3.93 minutes
(Grad 2). Example 87
8-(5-Methoxy-pyridin-3-yl)-3-methyl-1 -(4-piperazin-1
-yl-3-trifluoromethyl-phenyl)-1 ,3-
dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is obtained as described in Example 84 using
3-Methoxy-5-(4,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridine. Title
compound: ES-MS: 535.4 (M+H)+; analytical HPLC: W=
3.71 minutes (Grad 2). Example 88 3-Methyl-1
-(4-piperazin-1 -yl-3-trif
luoromethyl-phenyl)-8-quinoxalin-6-yl-1
,3-dihydroimidazo[ 4,5-c]quinolin-2-oneThe title
compound is obtained as described in Example 84 using
benzopyrazine-5-boronic acid HCI. Title compound:
ES-MS: 556.0 (M+H)+; analytical HPLC: tret= 3.92
minutes (Grad 2). Example 89 i-fS-Chloro-^c/s-S.
-dimethyl-piperazin-i-ylJ-phenyll-S-methyl-
d-pyridin-S-yl-i^-
dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is obtained as described in Example 1 using
4-(4-amino-2-chlorophenyl)-
2,6-c/s-dimethyl-piperazine-1 -carboxylic acid
tert-butyl ester (Example 89a) and 3- pyridineboronic
acid and removal of the tert-butoxycarbonyl protecting
group in a similar manner as described in Example 59.
Title compound: ES-MS: 499 (M+H)+; analytical HPLC:
tret= 2.24 minutes (Grad 1). Example 89a
4-(4-Amino-2-chloro-phenyl)-2,6-c/s-dimethyl-piperazin
e-1 -carboxylic acid tert-butyl ester The title
compound is obtained in a similar manner as described
in Example 1e starting with
4-(2-chloro-4-nitro-phenyl)-2,6-c/s-dimethyl-piperazin
e-1 -carboxylic acid tert-butyl ester (Example 89b).
Title compound: ES-MS: 340 (M+H)+; analytical HPLC:
tret= 3.35 minutes (Grad 1). Example 89b
4-(2-Chloro-4-nitro-phenyl)-2,6-c/s-dimethyl-piperazin
e-1 -carboxylic acid tert-butyl ester 983 mg (3.64
mmol) of
1-(2-chloro-4-nitro-phenyl)-3,5-c/s-dimethyl-piperazin
e (Example 89c), 1.59 g (7.29 mmol) Boc-anhydride
(Fluka, Buchs, Switzerland) in 5 ml THF and 5.47 ml
(5.47 mmol) 1 M aqueous K2CO3 are stirred at rt for 72
h The reaction mixture is quenched with brine and
extracted with CH2CI2 (2*). The combined organic
layers are washed with 1 M 



aqueous HCI, with brine, dried over MgSO4, filtered
and evaporated The residue is purified by flash
chromatography (CH2CI2-MeOH 1:0 to 39:1) to give the
title compound as a pinkish solid. ES-MS: 370 (M+H)+;
analytical HPLC: tret= 4.73 minutes (Grad 1). Example
89c
1-(2-Chloro-4-nitro-phenyl)-3,5-c/s-dimethyl-piperazin
e1.0 g (5.21 mmol) of 3,4-dichloronitrobenzene (Fluka,
Buchs, Switzerland), 624 mg (5.47 mmol)
cis-2,6-dimethylpiperazine (Aldrich, Buchs,
Switzerland) and 580 mg (5.73 mmol) triethylamine in
20 ml of EtOH are heated in a microwave oven at 1700C
for 6 h and 1800C for 2 h. The reaction mixture is
evaporated to dryness and then taken in EtOAc. The
organic layers is extracted with 1 M aqueous HCI(5*)
and the combined aqueous layers are basified with
NaHCO3 and extracted with CH2CI2 (3*), washed with
brine, dried over MgSO4, filtered and evaporated to
dryness to give the title compound as a yellow solid.
ES-MS: 270 (M+H)+; analytical HPLC: tret= 2.72 minutes
(Grad 1). Example 90 i-IS-Chloro^c/s-S.
-dimethyl-piperazin-i-yO-phenyq-S-methyl-
d-quinolin-S-yl-I.Sdihydro-
imidazo[4,5-c]quinolin-2-one The title compound is
obtained in a similar manner as described in Example
89 using 3- quinolineboronic acid and removal of the
tert-butoxycarbonyl protecting group in a similar
manner as described in Example 59. Title compound:
ES-MS: 549 (M+H)+; analytical HPLC: tre,= 2.60 minutes
(Grad 1). Example 9 1 1-[3-Chloro-4-(4-ethyl-piperazi
p-1-yl)-phenyl]-3-methyl-8-pyridin-3-yl-1,3-dihydroimi
dazo[ 4,5-c]quinolin-2-one The title compound is
obtained in a similar manner as described in Example 1
using 3- chloro-4-(4-ethyl-piperazin-1-yl)-phenylamine
(Zerenex, Greater Manchester, UK) and 3-
pyridineboronic acid. Title compound: ES-MS: 499
(M+H)+; analytical HPLC: tret= 2.24 minutes (Grad 1).
Example 92 1-[3-Chloro-4-(4-ethyl-piperazln-1
-yl)-phenyl]-3-methyl-8-quinolin-3-yl-1
,3-dihydroimidazo[ 4,5-c]quinolin-2-one The title
compound is obtained in a similar manner as described
in Example 1 using 3-
chloro-4-(4-ethyl-piperazin-1-yl)-phenylamine
(Zerenex, Greater Manchester, UK) and 3-
quinolineboronic acid. Title compound: ES-MS: 549
(M+H)+; analytical HPLC: tret= 2.58 minutes (Grad 1).
Example
93i-fS-Chloro^^-isopropyl-piperazin-i-yO-phenyll-S-met
hyl- d-pyridin-S-yl-I.S-dihydroimidazo[
4,5-c]quinolin-2-one The title compound is obtained in
a similar manner as described in Example 1 using 3-
chloro-4-(4-isopropyl-piperazin-1-yl)-phenylamine
(Example 93a) and 3-pyridineboronic acid. 



Title compound: ES-MS: 513 (M+H)+; analytical HPLC:
tret= 2.32 minutes (Grad 1). Example 93a
3-Chloro-4-(4-isopropyl-piperazin-1-yl)-phenylamine
The title compound is obtained in a similar manner as
described in Example 1e using 1-(2-
Chloro-4-nitro-phenyl)-4-isopropyl-piperazine (Example
93b). Title compound: ES-MS: 254 (M+H) ; analytical
HPLC: tre,= 1.80 minutes (Grad 1). Example 93b
1-(2-Chloro-4-nitro-phenyl)-4-isopropyl-plperazine The
title compound is obtained in a similar manner as
described in Example 89c using Nisopropylpiperazine
(Aldrich, Buchs, Switzerland). Title compound: ES-MS:
284 (M+H)+; analytical HPLC: tret= 2.76 minutes (Grad
1). Example 94
i-fS-Chloro^^-isopropyl-piperazin-i-yO-phenyll-S-methy
l- d-quinolin-S-yl-I.S-dihydroimidazo[
4,5-c]quinolin-2-one The title compound is obtained in
a similar manner as described in Example 1 using 3-
chloro-4-(4-isopropyl-piperazin-1-yl)-phenylamine
(Example 93a) and 3-quinolineboronic acid. Title
compound: ES-MS: 563 (M+H)+; analytical HPLC: tret=
2.68 minutes (Grad 1). Example 95 i - c/s-
-Dimethyl-piperazin-i-ylJ-S-trifluoromethyl-phenyll-S-
methyl- d-pyridin-S-yl-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is obtained in a similar manner as described
in Example 1 using 4-(4-
amino^-trifluoromethyl-phenyO^.e-c/s-dimethyl-piperazi
ne-i-carboxylic acid tert-butyl ester (Example 95a)
and 3-pyridineboronic acid and removal of the
tert-butoxycarbonyl protectinggroup in a similar
manner as described in Example 59. Title compound:
ES-MS: 533 (M+H)+; analytical HPLC: tret= 2.37 minutes
(Grad 1). Example 95a
4-(4-Amino-2-trifluoromethyI-phenyl)-2,6-c/s-dimethyl-
piperazine-1-carboxylic acid tert-butyl ester The
title compound is obtained in a similar manner as
described in Example 1e starting with
4-(4-nitro-2-trifluoromethyl-phenyl)-2,6-c/s-dimethyl-
piperazine-1 -carboxylic acid tert-butyl ester
(Example 95b). Title compound: ES-MS: 374 (M+H)+;
analytical HPLC: trel= 3.79 minutes (Grad 1). Example
95b c;
s-2,6-Dimethyl-4-(4-nitro-2-trifluoromethyl-phenyl)-pi
perazine-1 -carboxylic acid tertbutyl ester The title
compound is obtained in a similar manner as described
in Example 89b starting with
c/s-3,5-Dimethyl-1-(4-nitro-2-trifluoromethyl-phenyl)-
piperazine (Example 89c). Title compound: ES-MS: 404
(M+H)+; analytical HPLC: tret= 4.76 minutes (Grad 1). 



Example 95c
c/s-3,5-Dimethyl-1-(4-nitro-2-trifluoromethyl-phenyl)-
piperazine The title compound is obtained in a similar
manner as described in Example 18b starting with
cis-2,6-dimethylpiperazine (Aldrich, Buchs,
Switzerland) and 2-fluoro-5- nitrobenzotrifluoride
(Aldrich, Buchs, Switzerland). Title compound: ES-MS:
304 (M+H)+; analytical HPLC: tret= 2.89 minutes (Grad
1). Example 96 i -
c/'s-S.S-Dimethyl-piperazin-i-yO-S-trifluoromethyl-phe
nyll-S-methyl- -quinolin-Syl-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is obtained in a similar manner as described
in Example 1 using 4-(4-
amino-2-trifluoromethyl-phenyl)-2,6-c/s-dimethyl-piper
azine-1 -carboxylic acid tert-butyl ester (Example
95a) and 3-quinolineboronic acid and removal of the
tert-butoxycarbonyl protectinggroup in a similar
manner as described in Example 59. Title compound:
ES-MS: 583 (M+H)+; analytical HPLC: tret= 2.71 minutes
(Grad 1). Example 97 1-[4-(4-Ethy l-piperazin-1
-yl)-3-trifluoromethyl-phenyl]-3-methyl-8-pyridin-3-y
1-1 ,3- dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is obtained in a similar manner as described
in Example 1 using 4-(4-
ethyl-piperazin-1-yl)-3-trifluoromethyl-phenylamine
(Example 97a) and 3-pyridineboronic acid. Title
compound: ES-MS: 533 (M+H)+; analytical HPLC: tret=
2.38 minutes (Grad 1). Example 97a
4-(4-Ethyl-piperazin-1-yl)-3-trifluoromethyl-phenylami
ne The title compound is obtained in a similar manner
as described in Example 95a/c using Nethylpiperazine
(Aldrich, Buchs, Switzerland). Title compound: ES-MS:
274 (M+H)+; analytical HPLC: tret= 2.01 minutes (Grad
1). Example 98 1-[4-(4-Ethyl-piperazin-1
-yl)-3-trifluoromethyl-phenyl]-3-methyl-8-quinolin-3-y
l-1 ,3- dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is obtained in a similar manner as described
in Example 1 using 4-(4-
ethyl-piperazin-1-yl)-3-trifluoromethyl-phenylamine
(Example 97a) and 3-quinolineboronic acid. Title
compound: ES-MS: 583 (M+H)+; analytical HPLC: tret=
2.73 minutes (Grad 1). Example 99
1-[4-(4-Ethyl-piperazin-1 -yl)-3-trifluoromethy
l-phenyl]-3-methyl-8-pyr  din-3-y 1-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is obtained in a similar manner as described
in Example 1 using 4-(4-
isopropyl-piperazin-1-yl)-3-trifluoromethyl-phenylamin
e (Example 99a) and 3-pyridineboronic acid. Title
compound: ES-MS: 547 (M+H)+; analytical HPLC: tret=
2.45 minutes (Grad 1). Example 99a 



4-(4-lsopropyl-piperazin-1-yl)-3-trifluoromethyl-pheny
lamineThe title compound is obtained in a similar
manner as described in Example 95a/c using
Nisopropylpiperazine (Aldrich, Buchs, Switzerland).
Title compound: ES-MS: 288 (M+H)+; analytical HPLC:
tret= 2.17 minutes (Grad 1). Example 100
1-[4-(4-Ethyl-piperazin-1
-yl)-3-trifluoromethyl-phenyl]-3-methyl-8-quinolin-3-y
l-1 ,3- dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is obtained in a similar manner as described
in Example 1 using 4-(4-
isopropyl-piperazin-1-yl)-3-trifluoromethyl-phenylamin
e (Example 99a) and 3- quinolineboronic acid. Title
compound: ES-MS: 597 (M+H)+; analytical HPLC: trel=
2.82 minutes (Grad 1). Example 101
3-Methyl-8-(6-piperazin-1 -yl-pyridin-3-yl)-1
-(3-trifluoromethyl-phenyl)-1 ,3-dihydroimidazo[
4,5-c]quinolin-2-one The title compound is obtained in
a similar manner as described in Example 1 using 2-
trifluoromethylaniline (Fluka, Buchs, Switzerland) and
4-[5-(4,4,5,5-Tetramethyl-
[1,3,2]dioxaborolan-2-yl)-pyridin-2-yl]-piperazine-1-c
arboxylic acid tert-butyl ester (CB Research &
Development, New Castle, USA) and removal of the
tert-butoxycarbonyl protecting group in a similar
manner as described in Example 59. Title compound:
ES-MS: 505 (M+H)+; analytical HPLC: tret= 2.47 minutes
(Grad 1). Example 102
8-(6-Methoxy-pyridln-3-yl)-3-methyl-1-(3-trifluorometh
yl-phenyl)-1,3-dihydroimidazo[ 4,5-c]quinolin-2-one
The title compound is obtained in a similar manner as
described in Example 1 using 2- trifluoromethylaniline
(Fluka, Buchs, Switzerland) and
2-methoxy-5-pyridineboronic acid (Lancaster,
Morecambe, UK). Title compound: ES-MS: 451 (M+H)+;
analytical HPLC: tret= 3.28 minutes (Grad 1). Example
103
8-(6-Methoxy-pyridin-3-yl)-3-methyl-1-(3-trifluorometh
yl-phenyl)-1,3-dihydroimidazo[ 4,5-c]quinolin-2-oneThe
title compound is obtained in a similar manner as
described in Example 1 using 2- trifluoromethylaniline
(Fluka, Buchs, Switzerland) and 6-benzopyrazineboronic
acid hydrochloride (Asychem, Durham, USA). Title
compound: ES-MS: 472 (M+H)+; analytical HPLC: tre,=
3.15 minutes (Grad 1). Example 104
1-(3-Chloro-4-imidazol-1
-yl-phenyl)-3-methyl-8-pyridin-3-yl-1
,3-dihydro-imidazo[4,5- c]quinolin-2-one The title
compound is obtained in a similar manner as described
in Example 1 using 3-
chloro-4-imidazol-1-yl-phenylamine (Example 104a) and
3-pyridineboronic acid. Title 



compound: ES-MS: 453 (M+H)+; analytical HPLC: tret=
2.09 minutes (Grad 1). Example 104a
3-Chloro-4-imidazol-1-yl-phenylamine The title
compound is obtained in a similar manner as described
in Example 1e starting with
1-(2-chloro-4-nitro-phenyl)-1H-imidazole (Example
104b). Title compound: ES-MS: 194 (M+H)+; analytical
HPLC: tret= 1.84 minutes (Grad 1). Example 104b
1-(2-Chloro-4-nitro-phenyl)-1 H-imidazole 1.0 g (5.21
mmol) of 3,4-dichloronitrobenzene (Fluka, Buchs,
Switzerland), 532 mg (7.81 mmol) imidazole (Aldrich,
Buchs, Switzerland) and 1.35 g (10.4 mmol) Hnig's base
in 4 ml of DMA are heated in a microwave oven at 1800C
for 1 h 40 min. The reaction mixture is quenched with
sat. aqueous NaHCO3 and extracted with EtOAc (2*). The
organic layers is washed with sat. aqueous NaHCO3
(3*), with brine, dried over MgSO4, filtered and
evaporated. The residue is purified by flash
chromatography on silica gel (CH2CI2-MeOH 1:0 to 93:7)
to provide the title compound as an oil. ES-MS: 224 (M
+ H)+; analytical HPLC: tret= 2.11 minutes (Grad 1).
Example 105
i-JS-Chloro^-imidazol-i-yl-phenylJ-S-methyl-
d-quinolin-S-yl-I.S-dihydro-imidazo^.Sc]
quinolin-2-oneThe title compound is obtained in a
similar manner as described in Example 1 using 3-
chloro-4-imidazol-1-yl-phenylamine (Example 104a) and
3-quinolineboronic acid. Title compound: ES-MS: 503
(M+H)+; analytical HPLC: tret= 2.44 minutes (Grad 1).
Example 106
2-Methyl-2-[4-(3-methyl-8-quinolin-3-yl-2-thioxo-2,3-d
ihydro-imidazo[4,5-c]quinolin-1-
yl)-phenyl]-propionitrile 100 mg (0.213 mmol) of
2-methyl-2-[4-(3-methyl-2-oxo-8-quinolin-3-yl-2,3-dihy
droimidazo[ 4,5-c]quinolin-1-yl)-phenyl]-propionitrile
(Example 7) and 95 mg (0.234 mmol) Lawesson reagent
(Fluka, Buchs, Switzerland) in 1 ml of dioxane are
heated at 1000C for 96 h. The reaction mixture is
quenched with sat. aqueous NaHCO3 and extracted with
CH2CI2 (2*). The organic layers are washed with sat.
aqueous NaHCO3, dried over Na2SO4, filtered and
evaporated. The residue is purified by preparative
HPLC to provide the title compound as an off-white
solid. ES-MS: 486 (M + H)+; analytical HPLC: tret=
3.29 minutes (Grad 1). Example 107
2-Methyl-2-{4-[3-methyl-8-(2-methyl-pyridin-4-yl)-2-ox
o-2,3-dihydro-imidazo[4,5-
c]quinolin-1-yl]-phenyl}-propionitrile The title
compound is obtained in a similar manner as described
in Example 1 using 2- methyl-4-pyridylboronic acid
(Asymchem, Durham, USA). Title compound: ES-MS: 434
(M+H) ; analytical HPLC: tret= 2.44 minutes (Grad 1). 



Example 108
d-li-^Cyano-dimethyl-methyO-phenyll-S-methyl^-oxo^.S-d
ihydro-IH-imidazo^.Sc]
quinolin-8-yl}-pyridine-2-carbonitrile The title
compound is obtained in a similar manner as described
in Example 1 using 2- cyano-5-(4,4,5,5-tetramethyl-1
,3,2-dioxaborolan-2-yl)pyridine (Frontier Scientific,
Logan, USA). Title compound: ES-MS: 445.5 (M+H)+;
analytical HPLC: tret= 4.42 minutes (Grad 2). Example
109
2-[4-(4-Amino-3-methyl-2-oxo-8-quinolin-3-yl-2,3-dihyd
ro-imidazo[4,5-c]quinolin-1-yl)-
phenyl]-2-methyl-propionitrile 110 mg (0.182 mmol) of
2-{4-[4-(4-methoxy-benzylamino)-3-methyl-2-oxo-8-quino
lin-3-yl-
2,3-dihydro-imidazo[4,5-c]quinolin-1-yl]-phenyl}-2-met
hyl-propionitrile (Example 109a) in 1.1ml TFA are
stirred at rt for 24 h and then at 35C for 5 h. The
reaction mixture is purified by preparative HPLC to
provide the title compound as an off-white solid.
ES-MS: 485 (M + H)+; analytical HPLC: tret= 2.86
minutes (Grad 1). Example 109a
2-{4-[4-(4-Methoxy-benzylamino)-3-methyl-2-oxo-8-quino
lin-3-yl-2,3-dihydroimidazo[
4,5-c]quinolin-1-yl]-phenyl}-2-methyl-propionitrile
100 mg (0.198 mmol) of
2-[4-(4-chloro-3-methyl-2-oxo-8-quinolin-3-yl-2,3-dihy
droimidazo[
4,5-c]quinolin-1-yl)-phenyl]-2-methyl-propionitrile
(Example 109b), 27 mg (0.278 mmol) sodium
tert-butanolate, 1 1 mg (0.02 mmol) SK-CC01-A catalyst
and 33 mg (0.238 mmol) 4-methoxybenzylamine in 0.4 ml
degassed toluene under argon are heated at 1000C for
22 h. The reaction mixture is quenched with sat.
aqueous NaHCO3 and extracted with CH2CI2 (2 c ) . The
organic layers are washed with sat. aqueous NaHCO3,
dried over Na2SO4, filtered and evaporated to provide
the title compound as a crude brown solid. ES-MS: 605
(M + H)+; analytical HPLC: Ut= 3.29 minutes (Grad 1).
Example 109b
2-[4-(4-Chloro-3-methyl-2-oxo-8-quinolin-3-yl-2,3-dihy
dro-imidazo[4,5-c]quinolin-1-yl)-
phenyl]-2-methyl-propionitrile 1 g (2.06 mmol) of
2-methyl-2-[4-(3-methyl-2-oxo-5-oxy-8-quinolin-3-yl-2,
3-dihydroimidazo[
4,5-c]quinolin-1-yl)-phenyl]-propionitrile (Example
109c) and 948 mg (6.18 mmol) POCI3 in 25 ml of toluene
are heated at 1000C for 5 h. Are added 948 mg (6.18
mmol) POCI3 and the reaction mixture is heated at
1000C for 15.5 h. The reaction mixture is quenched
with sat. aqueous NaHCO3 and extracted with CH2CI2
(2*). The organic layers is washed with sat. aqueous
NaHCO3, brine, dried over Na2SO4, filtered and
evaporated to provide the crude title compound. ES-MS:
504 (M + H)+; analytical HPLC: Ut= 3.56 minutes (Grad
1). Example 109c
2-Methyl-2-[4-(3-methyl-2-oxo-5-oxy-8-quinolin-3-yl-2,
3-dihydro-imidazo[4,5-c]quinolin-
1-yl)-phenyl]-propionitrile 



The title compound is obtained in a similar manner as
described in Example 1 using 2-[4-(8-
bromo-S-methyl^-oxo- -oxy^.S-dihydro-imidazo^.
-cjquinolin-i-ylJ-phenylJ^-methylpropionitrile
(Example 109d) and 3-quinolineboronic acid. Title
compound: ES-MS: 486 (M + H)+; analytical HPLC: Ut=
3.14 minutes (Grad 1).Example 109d
2-[4-(8-Bromo-3-methyl-2-oxo-5-oxy-2,3-dihydro-imidazo
[4,5-c]quinolin-1-yl)-phenyl]-2- methyl-propionitrile
2 g (4.75 mmol) of
2-[4-(8-bromo-3-methyl-2-oxo-2,3-dihydro-imidazo[4,5-c
]quinolin-1-yl)- phenyl]-2-methyl-propionitrile
(Example 1i) and 1.58 g (5.22 mmol) 3-chloroperbenzoic
acid in 90 ml of CH2CI2 are stirred at rt for 2 h. The
reaction mixture is washed with 10% aqueous Na2CO3 and
brine, dried over Na2SO4, filtered and evaporated. The
solid is triturated in ethyl acetate to provide the
crude title compound. ES-MS: 337, 339 (M + H)+, Br
pattern; analytical HPLC: tre,= 3.47 minutes (Grad 1).
Example 110 i-^S-Methyl^-oxo-
d-pyridin-S-yl^.S-dihydro-imidazo^.
d-clquinolin-i-yO-phenyl]- cyclopropanecarbonitrile
The title compound is obtained in a similar manner as
described in Example 1 using 1-(4-
amino-phenyl)-cyclopropanecarbonitrile (Example 110a)
and 3-pyridineboronic acid. Title compound: ES-MS: 418
(M+H)+; analytical HPLC: tre,= 3.82 minutes (Grad 2).
Example 110a
1-(4-Amino-phenyl)-cyclopropanecarbonitrile 750 mg (4
mmol) of 4-(1-cyano-cyclopropyl)-benzoic acid (Example
110b) in 20 ml of tertbutanol are stirred in presence
of 0.86 ml (4 mmol) diphenylphosphoryl azide (DPPA,
Fluka, Buchs, Switzerland) and 0.59 ml (4 mmol)
triethylamine at 95C for 3 h . Are added 0.43 ml (2
mmol) DPPA and 0.29 ml (2 mmol) triethylamine and the
reaction mixture is stirred at 95C for 30 min. The
reaction mixture is evaporated to dryness and then is
taken in EtOAc and washed with H2O, dried over Na2SO4,
filtered and evaporated. The solid is separated by
flash chromatography (CH2CI2-MeOH 99:1). The purified
compound is treated in 5 ml 4 M HCI in dioxane at rt
for 2 h. The crude deprotected product is purified by
flash chromatography (CH2CI2-MeOH 98:2). The product
is triturated in MeOH to give the title compound.
Analytical HPLC: = 3.68 minutes (Grad 2). Example 110b
4-(1-Cyano-cyclopropyl)-benzoic acidTo 2 g (12.4 mmol)
of 4-(cyanomethyl)benzoic acid (Ubichem, Eastleigh,
UK) and 10.9 ml (124 mmol) 1,2-dibromoethane (Fluka,
Buchs, Switzerland) cooled at 0GC with an ice-bath are
added a solution of 14.4 g (62 mmol)
benzyltriethylammonium chloride in 50 ml 8 M aqueous
NaOH. The reaction mixture is stirred over night at rt
and then is acidified at pH 1-2 with 6 M aqueous HCI
and is extracted with EtOAc. The organic layer is
washed with H2O (2c) and evaporated to dryness. The
solid is triturated in MeOH to provide the crude title



compound. ES-MS: 186 (M - H) ; analytical HPLC: tret=
4.43 minutes (Grad 2). Example 111
1-[4-(3-Methyl-2-oxo-8-quinolin-3-yl-2,3-dihydro-imida
zo[4,5-c]quinolin-1-yl)-phenyl]-
cyclopropanecarbonitrile The title compound is
obtained in a similar manner as described in Example 1
using 1-(4- amino-phenyl)-cyclopropanecarbonitrile
(Example 11Oa) and 3-quinolineboronic acid. Title
compound: ES-MS: 468 (M+H)+; analytical HPLC: W =4.14
minutes (Grad 2). Example 112 i - d-
-Methoxy-pyridin-S-yO-S-methyl-
-oxo^.S-dlhydro-imidazo^.S-clquinolin-iylj-
phenylj-cyclopropanecarbonitrile The title compound is
obtained in a similar manner as described in Example 1
using 1-(4- amino-phenyl)-cyclopropanecarbonitrile
(Example 11Oa) and 2-methoxy-5-pyridineboronic acid.
Title compound: ES-MS: 448.5 (M+H)+; analytical HPLC:
tret= 4.42 minutes (Grad 2). Example 113
1-[3-Chloro-4-(4-methy l-piperazin-1
-yl)-phenyl]-8-(6-methoxy-py ridin-3-y l)-3-methyl-1
,3- dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is obtained as described in Example 65 using
2-methoxy-5- pyridineboronic acid. Title compound:
ES-MS: 515 (M+H)+; analytical HPLC: tret= 3.83 minutes
(Grad 2). Example 114
1-[3-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-8-(5-m
ethoxy-pyridin-3-yl)-3-methyl-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is obtained as described in Example 65 using
3-methoxy-5-(4, 4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)pyridine. Title
compound: ES-MS: 515.5 (M+H)+; analytical HPLC: tret=
3.60 minutes (Grad 2). Example
1151-[3-Chloro-4-(4-methyl-piperazin-1
-yl)-phenyl]-3-methyl-8-quinoxalin-6-yl-1
,3-dihydroimidazo[ 4,5-c]quinolin-2-one The title
compound is obtained as described in Example 65 using
6-benzopyrazineboronic acid hydrochloride. Title
compound: ES-MS: 536.6 (M+H)+; analytical HPLC: W=
3.80 minutes (Grad 2). Example 116
1-(3-Chloro-4-piperazin-1
-yl-phenyl)-8-(2-methoxy-pyrimidin-5-yl)-3-methyl-1
,3- dihydro-imidazo[4,5-c]qui polin-2-one The title
compound is obtained as described in Example 75 using
2-methoxy-5- pyrimidineboronic acid (Frontier
Scientific, Logan, USA). Title compound: ES-MS: 502
(M+H)+; analytical HPLC: tret= 2.40 minutes (Grad 1).
Example 117 



1-(3-Chloro-4-piperazin-1
-yl-phenyl)-3-methyl-8-pyrimidin-5-yl-1
,3-dihydro-imidazo[4,5- c]quinolin-2-one The title
compound is obtained as described in Example 75 using
5-pyrimidineboronic acid (Frontier Scientific, Logan,
USA). Title compound: ES-MS: 472 (M+H)+; analytical
HPLC: tre,= 2.26 minutes (Grad 1). Example 118
1-(3-Chloro-4-piperazin-1
-yl-phenyl)-3-methyl-8-(2-methyl-pyridin-4-yl)-1
,3-dihydroimidazo[ 4,5-c]quinolin-2-one The title
compound is obtained as described in Example 75 using
2-picoline-4-boronic acid. Title compound: ES-MS: 485
(M+H)+; analytical HPLC: tret= 2.14 minutes (Grad 1).
Example 119
i-IS-Chloro^c/s-S.S-dimethyl-piperazin-i-ylJ-phenyll-
d- b-methoxy-pyridin-S-ylJ-Smethyl-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is obtained in a similar manner as described
in Example 89 using 2- methoxy-5-pyridineboronic acid
and removal of the tert-butoxycarbonyl protecting
group in a similar manner as described in Example 59.
Title compound: ES-MS: 529 (M+H)+; analytical HPLC:
tret= 2.66 minutes (Grad 1). Example 120i - -Chloro -
c/s- S-dimethyl-piperazin-i -y -phenyl -d-
-methoxy-pyridin-S-ylJ-Smethyl-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is obtained in a similar manner as described
in Example 89 using 3-
methoxy-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl
)pyridine and removal of the tertbutoxycarbonyl
protecting group in a similar manner as described in
Example 59. Title compound: ES-MS: 529 (M+H)+;
analytical HPLC: tret= 2.40 minutes (Grad 1). Example
121 i - c/s-
d-Dimethyl-piperazin-i-yO-S-trifluoromethyl-phenylJ-
d- -methoxy-pyridin-Syl)-
3-methyl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one The
title compound is obtained in a similar manner as
described in Example 1 using 4-(4-
amino^-trifluoromethyl-phenyl^.
-c/s-dimethyl-piperazine-i-carboxylic acid tert-butyl
ester (Example 95a) and 2-methoxy-5-pyridineboronic
acid and removal of the tert-butoxycarbonyl protecting
group in a similar manner as described in Example 59.
Title compound: ES-MS: 563 (M+H)+; analytical HPLC:
tre,= 2.76 minutes (Grad 1). Example 122 i - c/s-S
-Dimethyl-piperazin-i-yO-S-trifluoromethyl-pheny
-d-tS-methoxy-pyridin-Syl)-
3-methyl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one The
title compound is obtained in a similar manner as
described in Example 1 using 4-(4-
amino-2-trifluoromethyl-phenyl)-2,6-c/s-dimethyl-piper
azine-1-carboxylic acid tert-butyl ester (Example 95a)
and 3-methoxy-5-(4,4,5,5-tetramethyl-1
,3,2-dioxaborolan-2-yl)pyridine and 



removal of the tert-butoxycarbonyl protecting group in
a similar manner as described in Example 59. Title
compound: ES-MS: 563 (M+H)+; analytical HPLC: tret=
2.50 minutes (Grad 1). Example 123
8-(2-Methoxy-pyrimidin-5-yl)-3-methyl-1
-(4-piperazin-1 -yl-3-trifluoromethyl-phenyl)-1 ,3-
dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is obtained as described in Example 84 using
2-methoxy-5- pyridineboronic acid. Title compound:
ES-MS: 536.5 (M+H) ; analytical HPLC: tret= 3.78
minutes (Grad 2). Example 1243-Methy1-1
-(4-piperazin-1
-yl-3-trifluoromethyl-phenyl)-8-pyrimidin-5-yl-1
,3-dihydroimidazo[ 4,5-c]quinolin-2-one The title
compound is obtained as described in Example 84 using
5-pyrimidineboronic acid. Title compound: ES-MS: 506
(M+H)+; analytical HPLC: tret= 3.66 minutes (Grad 2).
Example 125 5-[3-Methyl-2-oxo-1 -(4-piperazin-1
-yl-3-trifluoromethyl-phenyl)-2,3-dihydro-1 Himidazo[
4,5-c]quinolin-8-yl]-pyridine-2-carbonitrile The title
compound is obtained as described in Example 84 using
2-cyano-5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)pyridine. Title
compound: ES-MS: 530.6 (M+H)+; analytical HPLC: tret=
3.89 minutes (Grad 2). Example 126
3-Methyl-8-(2-methyl-pyridin-4-yl)-1 -(4-piperazin-1
-yl-3-trifluoromethyl-phenyl)-1 ,3-
dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is obtained as described in Example 84 using
2-methyl-4-pyridylboronic acid. Title compound: ES-MS:
519 (M+H)+; analytical HPLC: tret= 3.63 minutes (Grad
2). Example 127 8-(3,4-Dimethoxy-pheny l)-3-methyl-1
-(4-piperazin-1 -yl-3-trifluoromethyl-phenyl)-1 ,3-
dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is obtained as described in Example 84 using
3,4- dimethoxyphenylboronic acid (Aldrich, Buchs,
Switzerland). Title compound: ES-MS: 564 (M+H)+;
analytical HPLC: tret= 2.68 minutes (Grad 1). Example
128
3-Methyl-8-pyridin-3-yl-1-(4-[1,2,4]triazol-1-yl-3-tri
fluoromethyl-phenyl)-1,3-dihydroimidazo[
4,5-c]quinolin-2-one The title compound is obtained as
described in Example 1 using 4-[1,2,4]triazol-1-yl-3-
trifluoromethylphenylamine (Example 128a). Title
compound: ES-MS: 488 (M+H)+; analytical HPLC: W = 3.72
minutes (Grad 2). Example 128a 



4-[1 ,2,4]Triazol-1 -yl-3-trif luoromethy
l-phenylamineThe title compound is obtained in a
similar manner as Example 71a using
1-fluoro-4-nitro-2- trifluoromethyl-benzene (Aldrich,
Buchs, Switzerland) and 1,2,4-triazole (Fluka, Buchs,
Switzerland). Title compound: ES-MS: 229 (M+H)+;
analytical HPLC: tret= 4.14 minutes (Grad 2). Example
129 3-Methyl-8-quinolin-3-yl-1 -(4-[1 ,2,4]triazol-1
-yl-3-trifluoromethyl-phenyl)-1 ,3-dihydroimidazo[
4,5-c]quinolin-2-one The title compound is obtained as
described in Example 128 using 3-quinolineboronic
acid. Title compound: ES-MS: 538 (M+H)+; analytical
HPLC: tret= 4.03 minutes (Grad 2). Example 130
8-(6-Methoxy-py ridin-3-yl)-3-methyl-1 -(4-[1
,2,4]triazol-1 -yl-3-trifluoromethyl-phenyl)-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is obtained as described in Example 128 using
2-methoxy-5- pyridineboronic acid. Title compound:
ES-MS: 518 (M+H)+; analytical HPLC: tret= 4.25 minutes
(Grad 2). Example 131
8-(5-Methoxy-pyridin-3-yl)-3-methyl-1 -(4-[1
,2,4]triazol-1 -yl-3-trifluoromethyl-phenyl)-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is obtained as described in Example 128 using
3-methoxy-5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)pyridine. Title
compound: ES-MS: 518 (M+H)+; analytical HPLC: tret=
3.85 minutes (Grad 2). Example 132
5-[3-Methyl-2-oxo-1-(4-[1,2,4]triazol-1-yl-3-trifluoro
methyl-phenyl)-2,3-dihydro-1Himidazo[
4,5-c]quinolin-8-yl]-pyridine-2-carbonitrile The title
compound is obtained as described in Example 128 using
2-cyano-5-(4, 4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)pyridine. Title
compound: ES-MS: 513.6 (M+H)+; analytical HPLC: tre,=
4.21 minutes (Grad 2). Example 133
8-(6-Fluoro-pyridin-3-yl)-3-methy 1-1 -(4-[1
,2,4]triazol-1 -yl-3-trifluoromethyl-phenyl)-1 ,3-
dihydro-imidazo[4,5-c]quinolin-2-oneThe title compound
is obtained as described in Example 128 using
2-fluoro-5-pyridineboronic acid (Frontier Scientific,
Logan, USA). Title compound: ES-MS: 506 (M+H)+;
analytical HPLC: tret= 4.19 minutes (Grad 2). Example
134 8-(2,6-Dimethoxy-pyridin-3-yl)-3-methyl-1 -(4-[1
,2,4]triazol-1 -yl-3-triffuoromethylphenyl)-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is obtained as described in Example 128 using
2,6-dimethoxy-3- pyridineboronic acid (Lancaster,
Morecambe, UK). Title compound: ES-MS: 548.6 (M+H)+; 



analytical HPLC: tret= 4.54 minutes (Grad 2). Example
135 3-Methyl-8-pyrimidin-5-yl-1 -(4-[1 ,2,4]triazol-1
-yl-3-trifluoromethyl-phenyl)-1 ,3-dihydroimidazo[
4,5-c]quinolin-2-one The title compound is obtained as
described in Example 128 using 5-pyrimidineboronic
acid. Title compound: ES-MS: 489.6 (M+H)+; analytical
HPLC: W= 3.93 minutes (Grad 2). Example 136
8-(2-Methoxy-pyrimidin-5-yl)-3-methyl-1-(4-[1,2,4]tria
zol-1-yl-3-trifluoromethyl-phenyl)-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is obtained as described in Example 128 using
2-methoxy-5- pyridineboronic acid. Title compound:
ES-MS: 519 (M+H)+; analytical HPLC: tret= 4.12 minutes
(Grad 2). Example 137
8-(2,4-Dimethoxy-pyrimidin-5-yl)-3-methyl-1-(4-[1,2,4]
triazol-1-yl-3-trifluoromethylphenyl)-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is obtained as described in Example 128 using
2,4-dimethoxy-5- pyridineboronic acid (Frontier
Scientific, Logan, USA). Title compound: ES-MS: 549
(M+H)+; analytical HPLC: tret= 4.19 minutes (Grad 2).
Example 138 3-Methyl-1 -(4-pyrazol-1 -yl-3-trif
luoromethyl-phenyl)-8-py ridin-3-yl-1
,3-dihydroimidazo[ 4,5-c]quinolin-2-oneThe title
compound is obtained as described in Example 1 using
4-pyrazol-1-yl-3- trifluoromethyl-phenylamine (Example
137a). Title compound: ES-MS: 487 (M+H)+; analytical
HPLC: tret= 3.92 minutes (Grad 2). Example 138a
4-Pyrazol-1-yl-3-trifluoromethyl-phenylamine The title
compound is obtained in a similar manner as Example
71a using 1-fluoro-4-nitro-2- trifluoromethyl-benzene
(Aldrich, Buchs, Switzerland) and pyrazole (Fluka,
Buchs, Switzerland). Title compound: ES-MS: 228
(M+H)+; analytical HPLC: tret= 4.58 minutes (Grad 2).
Example 139 3-Methyl-1 -(4-pyrazol-1
-yl-3-trifluoromethyl-phenyl)-8-quinolin-3-yl-1
,3-dihydroimidazo[ 4,5-c]quinolin-2-one The title
compound is obtained as described in Example 138 using
3-quinolineboronic acid. Title compound: ES-MS: 537
(M+H)+; analytical HPLC: tret= 4.29 minutes (Grad 2).
Example 140 8-(6-Methoxy-py ridin-3-y l)-3-methy 1-1
-(4-pyrazol-1 -yl-3-trlfluoromethy l-phenyl)-1 ,3-
dihydro-imidazo[4,5-c]quinolin-2-one 



The title compound is obtained as described in Example
138 using 2-methoxy-5- pyridineboronic acid. Title
compound: ES-MS: 517 (M+H) ; analytical HPLC: tret=
4.57 minutes (Grad 2). Example 141
8-(5-Methoxy-pyridin-3-yl)-3-methyl-1 -(4-pyrazol-1
-yl-3-trlfluoromethyl-phenyl)-1 ,3-
dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is obtained as described in Example 138 using
3-methoxy-5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)pyridine. Title
compound: ES-MS: 517 (M+H)+; analytical HPLC: W = 4.07
minutes (Grad 2). Example 142
i-tS-Chloro^-JI^^Jtriazol-i-yl-phenyO-S-methyl-S-pyrid
in-S-yl-I.S-dihydroimidazo[ 4,5-c]quinolin-2-oneThe
title compound is obtained in a similar manner as
described in Example 1 starting with
3-chloro-4-[1,2,4]triazol-1-yl-phenylamine (Example
142a). Title compound: ES-MS: 454 (M+H)+; analytical
HPLC: tret= 2.28 minutes (Grad 1). Example 142a
3-Chloro-4-[1 ,2,4]triazol-1 -yl-phenylamine The title
compound is obtained in a similar manner as described
in Example 104a/b starting with 1,2,4-triazole. Title
compound: ES-MS: 195 (M+H)+; analytical HPLC: tret=
2.09 minutes (Grad 1). Example 143
i-tS-Chloro^-Ii^^ltriazol-i-yl-phenyO-S-methyl-
b-quinolin-S-yl-I.S-dihydroimidazo[
4,5-c]quinolin-2-one The title compound is obtained in
a similar manner as described in Example 142 starting
with 3-quinolineboronic acid. Title compound: ES-MS:
504 (M+H)+; analytical HPLC: tret= 2.67 minutes (Grad
1). Example 144 1-(4-lmidazol-1
-yl-3-trifluoromethyl-phenyl)-3-methyl-8-pyridin-3-yl-
1 ,3-dihydroimidazo[ 4,5-c]quinolin-2-one The title
compound is obtained as described in Example 1 using
4-pyrazol-1-yl-3- trifluoromethyl-phenylamine (Example
144a). Title compound: ES-MS: 487 (M+H)+; analytical
HPLC: tret= 3.54 minutes (Grad 2). Example 144a
4-lmidazol-1-yl-3-trifluoromethyl-phenylamine The
title compound is obtained in a similar manner as
Example 138a using imidazole. Title compound: ES-MS:
228 (M+H)+; analytical HPLC: tret= 3.73 minutes (Grad
2). Example 145 1-(4-lmidazol-1
-yl-3-trifluoromethyl-phenyl)-3-methyl-8-quinolin-3-yl
-1 ,3-dihydroimidazo[ 



4,5-c]quinolin-2-one The title compound is obtained as
described in Example 144 using 3-quinolineboronic
acid. Title compound: ES-MS: 537 (M+H)+; analytical
HPLC: tret= 3.83 minutes (Grad 2). Example
1461-(4-lmidazol-1 -yl-3-trifluoromethyl-pheny
l)-8-(6-methoxy-py ridin-3-yl)-3-methyl-1 ,3-
dihydro-imidazo[4,5-c]quinoIin-2-one The title
compound is obtained as described in Example 144 using
2-methoxy-5- pyridineboronic acid. Title compound:
ES-MS: 517 (M+H)+; analytical HPLC: tret= 3.90 minutes
(Grad 2). Example 147
1-(4-lmidazol-1-yl-3-trifluoromethyl-phenyl)-8-(5-meth
oxy-pyridin-3-yl)-3-methyl-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one The title
compound is obtained as described in Example 144 using
3-methoxy-5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)pyridine. Title
compound: ES-MS: 517 (M+H)+; analytical HPLC: tret=
3.64 minutes (Grad 2). Example 148
3-Methyl-8-pyridin-3-yl-1 -(4-[1 ,2,4]triazol-1
-ylmethyl-pheny l)-1 ,3-dihydro-imidazo[4,5-
c]quinolin-2-one The title compound is obtained in a
similar manner as described in Example 1 starting with
4-[1,2,4]Triazol-1-ylmethyl-phenylamine (Example
148a). Title compound: ES-MS: 434 (M+H)+; analytical
HPLC: tret= 2.13 minutes (Grad 1). Example 148a 4-[1
,2,4]Triazol-1 -ylmethyl-phenylamine The title
compound is obtained in a similar manner as described
in Example 1e starting with
1-(4-nitro-benzyl)-1H-[1,2,4]triazole (Example 148b).
Title compound: ES-MS: 175 (M+H)+; analytical HPLC:
tret= minutes (Grad 2). Example 148b
1-(4-Nitro-benzyl)-1 H-[1 ,2,4]triazole 1.0 g (4.63
mmol) of 4-nitrobenzyl bromide (Fluka, Buchs,
Switzerland), 799 mg ( 11.6 mmol) of 1,2,4-triazole
and 0.692 mL (4.63 mmol) of
1,5-diazabicyclo[5.4.0]-5-undecene (Fluka, Buchs,
Switzerland) in 10 ml of CH2CI2 are stirred at rt for
1.5 h. The reaction mixture is quenched with sat.
aqueous NaHCO3 and extracted with CH2CI2 (2*). The
organic layers are washed with brine, dried over
MgSO4, filtered and evaporated. The residue is
purified by flash chromatography (CH2CI2-MeOH 49:1 to
19:1) to provide the title compound as a pale yellow
solid. ES-MS: 205 (M + H)+; analytical HPLC: tret=
2.54 minutes (Grad 1).Example 149
3-Methyl-8-quinolin-3-yl-1 -(4-[1 ,2,4]triazol-1
-ylmethyl-phenyl)-1 ,3-dihydro-imidazo[4,5-
c]quinolin-2-one The title compound is obtained as
described in Example 148 using 3-quinolineboronic
acid. 



Title compound: ES-MS: 484 (M+H)+; analytical HPLC:
tret= 2.49 minutes (Grad 1). Example 150
1-(4-lmidazol-1 -ylmethyl-phenyl)-3-methy
l-8-pyridin-3-yl-1 ,3-dihydro-imidazo[4,5-
c]quinolin-2-one The title compound is obtained in a
similar manner as described in Example 1 starting with
4-imidazol-1-ylmethyl-phenylamine (Example 150a).
Title compound: ES-MS: 433 (M+H)+; analytical HPLC:
tret= 1.96 minutes (Grad 1). Example 150a
4-lmidazol-1-ylmethyl-phenylamine The title compound
is obtained in a similar manner as described in
Example 147a/b starting with imidazole. Title
compound: ES-MS: 174 (M+H)+; analytical HPLC: tret=
minutes (Grad 2). Example 151 1-(4-lmidazol-1
-ylmethyl-phenyl)-3-methyl-8-quinolin-3-yl-1
,3-dihydro-imidazo[4,5- c]quinolin-2-one The title
compound is obtained as described in Example 150 using
3-quinolineboronic acid. Title compound: ES-MS: 483
(M+H)+; analytical HPLC: W = 2.33 minutes (Grad 1).
Example 152 The following 4-toluenesulfonic acid salts
are prepared in a stoichiometric ratio of 1:1
following standard reaction conditions in analogy to
or according to methods that are known in the art:
152-1) 4-Toluenesulfonic acid
2-methyl-2-[4-(3-methyl-2-oxo-8-pyridin-4-yl-2,3-dihyd
roimidazo[ 4,5-c]quinolin-1-yl)-phenyl]-propionitrile
salt; 152-2) 4-Toluenesulfonic acid
2-methyl-2-[4-(3-methyl-2-oxo-8-pyridin-3-yl-2,3-dihyd
roimidazo[ 4,5-c]quinolin-1-yl)-phenyl]-propionitrile
salt;152-3) 4-Toluenesulfonic acid
2-methyl-2-[4-(3-methyl-2-oxo-8-quinolin-3-yl-2,3-dihy
droimidazo[ 4,5-c]quinolin-1-yl)-phenyl]-propionitrile
salt; 152-4) 4-Toluenesulfonic acid
2-methyl-2-[4-(3-methyl-2-oxo-8-quinolin-6-yI-2,3-dihy
droimidazo[ 4,5-c]quinolin-1-yl)-phenyl]-propionitrile
salt; 152-5) 4-Toluenesulfonic acid
2-methyl-2-[4-(3-methyl-2-oxo-8-quinoxalin-6-yl-2,3-
dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-propionit
rile salt; 152-6) 4-Toluenesulfonic acid
2-ethyl-2-[4-(3-methyl-2-oxo-8-pyridin-3-yl-2,3-dihydr
oimidazo[ 4,5-c]quinolin-1-yl)-phenyl]-butyronitrile
salt; 152-7) 4-Toluenesulfonic acid
2-ethyl-2-[4-(3-methyl-2-oxo-8-quinolin-3-yl-2,3-dihyd
roimidazo[ 4,5-c]quinolin-1 -yl)-phenyl]-butyronitrile
salt; 152-8) 4-Toluenesulfonic acid
1-[3-fluoro-4-(2-oxo-pyrrolidin-1-yl)-phenyl]-3-methyl
-8- pyridin-3-yl-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one salt; 152-9)
4-Toluenesulfonic acid
1-[3-fluoro-4-(2-oxo-pyrrolidin-1-yl)-phenyl]-3-methyl
-8- quinolin-3-yl-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one salt; 



152-10) 4-Toluenesulfonic acid
3-methyl-1-[4-(2-oxo-pyrrolidin-1-yl)-phenyl]-8-pyridi
n-3-yl- 1,3-dihydro-imidazo[4,5-c]quinolin-2-one salt;
152-1 1) 4-Toluenesulfonic acid
3-methyl-1-[4-(2-oxo-pyrrolidin-1-yl)-phenyl]-8-quinol
in-3- yl-1 ,3-dihydro-imidazo[4,5-c]quinolin-2-one
salt; 152-12) 4-Toluenesulfonic acid
1-{4-[bis-(2-methoxy-ethyl)-amino]-3-fluoro-phenyl}-3-
methyl-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-c]quinol
in-2-one salt; 152-13) 4-Toluenesulfonic acid
1-{4-[bis-(2-methoxy-ethyl)-amino]-3-fluoro-phenyl}-3-
methyl-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quino
lin-2-one salt; 152-14) 4-Toluenesulfonic acid
1-{4-[bis-(2-methoxy-ethyl)-amino]-phenyl}-3-methyl-8-
pyridin-3-yl-1 ,3-dihydro-imidazo[4,5-c]quinolin-2-one
salt; 152-15) 4-Toluenesulfonic acid
1-{4-[bis-(2-methoxy-ethyl)-amino]-phenyl}-3-methyl-8-
quinolin-3-yl-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one salt; 152-16)
4-Toluenesulfonic acid
3-methyl-1-naphthalen-2-yl-8-pyridin-3-yl-1
,3-dihydroimidazo[ 4,5-c]quinolin-2-one salt; 152-17)
4-Toluenesulfonic acid
3-methyl-1-naphthalen-2-yl-8-quinolin-3-yl-1,3-dihydro
imidazo[ 4,5-c]quinolin-2-one salt; 152-1 8)
4-Toluenesulfonic acid
1-(2-chloro-phenyl)-3-methyl-8-pyridin-3-yl-1
,3-dihydroimidazo[ 4,5-c]quinolin-2-one salt; 52-19)
4-Toluenesulfonic acid
1-(2-chloro-phenyl)-3-methyl-8-quinolin-3-yl-1,3-dihyd
roimidazo[ 4,5-c]quinolin-2-one salt;152-20)
4-Toluenesulfonic acid
3-methyl-8-pyridin-3-yl-1-o-tolyl-1
,3-dihydro-imidazo[4,5- c]quinolin-2-one salt; 152-21)
4-Toluenesulfonic acid
3-methyl-8-quinolin-3-yl-1-o-tolyl-1,3-dihydro-imidazo
[4,5- c]quinolin-2-one salt; 152-22) 4-Toluenesulfonic
acid
1-(2-ethyl-phenyl)-3-methyl-8-pyridin-3-yl-1,3-dihydro
imidazo[ 4,5-c]quinolin-2-one salt; 152-23)
4-Toluenesulfonic acid
1-(2-ethyl-phenyl)-3-methyl-8-quinolin-3-yl-1,3-dihydr
oimidazo[ 4,5-c]quinolin-2-one salt; 152-24)
4-Toluenesulfonic acid
3-methyl-8-pyridin-3-yl-1-(2-trifluoromethyl-phenyl)-1
,3- dihydro-imidazo[4,5-c]quinolin-2-one salt; 152-25)
4-Toluenesulfonic acid
3-methyl-8-quinolin-3-yl-1-(2-trifluoromethyl-phenyl)-
1,3- dihydro-imidazo[4,5-c]quinolin-2-one salt;
152-26) 4-Toluenesulfonic acid
1-(4-fluoro-2-methyl-phenyl)-3-methyl-8-quinolin-3-yl-
1,3- dihydro-imidazo[4,5-c]quinolin-2-one salt;
152-27) 4-Toluenesulfonic acid
1-(4-fluoro-2-methyl-phenyl)-3-methyl-8-quinolin-3-yl-
1 ,3- dihydro-imidazo[4,5-c]quinolin-2-one salt;
152-28) 4-Toluenesulfonic acid
1-(2-chloro-4-fluoro-phenyl)-3-methyl-8-pyridin-3-yl-1
,3- dihydro-imidazo[4,5-c]quinolin-2-one salt; 



152-29) 4-Toluenesulfonic acid
1-(2-chloro-4-fluoro-phenyl)-3-methyl-8-quinolin-3-yl-
1,3- dihydro-imidazo[4,5-c]quinolin-2-one salt;
152-30) 4-Toluenesulfonic acid i -
-chloro-phenylJ-S-methyl-S-pyridin-S-yl-I.S-dihydroimi
dazo[ 4,5-c]quinolin-2-one salt; 152-31)
4-Toluenesulfonic acid
1-(3-chloro-phenyl)-3-methyl-8-quinolin-3-yl-1,3-dihyd
roimidazo[ 4,5-c]quinolin-2-one salt; 152-32)
4-Toluenesulfonic acid
1-(4-methoxymethyl-phenyl)-3-methyl-8-quinolin-3-yl-1,
3- dihydro-imidazo[4,5-c]quinolin-2-one salt; 152-33)
4-Toluenesulfonic acid
1-[2-chloro-4-(2-methoxy-ethyl)-phenyl]-3-methyl-8-
quinolin-3-yl-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one salt; 152-34)
4-Toluenesulfonic acid
1-[4-(2-methoxy-ethyl)-phenyl]-3-methyl-8-pyridin-3-yl
- 1,3-dihydro-imidazo[4,5-c]quinolin-2-one salt;
152-35) 4-Toluenesulfonic acid
2-methyl-2-[4-(3-methyl-2-oxo-5-oxy-8-pyridin-3-yl-2,3
-
dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-propionit
rile salt; 152-36) 4-Toluenesulfonic acid
2-methyl-2-[4-(3-methyl-2-oxo-5-oxy-8-quinolin-3-yl-2,
3-
dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-propionit
rile salt;152-37) 4-Toluenesulfonic acid
2-[4-(7-fluoro-3-methyl-2-oxo-8-pyridin-3-yl-2,3-dihyd
roimidazo[
4,5-c]quinolin-1-yl)-phenyl]-2-methyl-propionitrile
salt; 152-38) 4-Toluenesulfonic acid
2-[4-(7-fluoro-3-methyl-2-oxo-8-quinolin-3-yl-2,3-dihy
droimidazo[
4,5-c]quinolin-1-yl)-phenyl]-2-methyl-propionitrile
salt; 152-39) 4-Toluenesulfonic acid
N-Methyl-N-[4-(3-methyl-2-oxo-8-pyridin-3-yl-2,3-dihyd
roimidazo[ 4,5-c]quinolin-1
-yl)-phenyl]-methanesulfonamide salt; 152-40)
4-Toluenesulfonic acid ethanesulfonic acid
methyl-[4-(3-methyl-2-oxo-8-pyridin-3-
yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-am
ide salt; 152-41) 4-Toluenesulfonic acid
ethanesulfonic acid
methyl-[4-(3-methyl-2-oxo-8-quinolin-
3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-
amide salt; 152-42) 4-Toluenesulfonic acid
N-ethyl-N-[4-(3-methyl-2-oxo-8-pyridin-3-yl-2,3-dihydr
oimidazo[
4,5-c]quinolin-1-yl)-phenyl]-methanesulfonamide salt;
152-43) 4-Toluenesulfonic acid
N-ethyl-N-[4-(3-methyl-2-oxo-8-quinolin-3-yl-2,3-dihyd
roimidazo[
4,5-c]quinolin-1-yl)-phenyl]-methanesulfonamide salt;
152-44) 4-Toluenesulfonic acid
2-[4-(3-ethyl-2-oxo-8-pyridin-3-yl-2,3-dihydro-imidazo
[4,5- c]quinolin-1 -yl)-phenyl]-2-methyl-propionitrile
salt; 152-45) 4-Toluenesulfonic acid
1-[3-fluoro-4-(4-methanesulfonyl-piperazin-1-yl)-pheny
l]-
3-methyl-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]qui
nolin-2-one salt; 152-46) 4-Toluenesulfonic acid
1-[3-fluoro-4-(4-methanesulfonyl-piperazin-1-yl)-pheny
l]- 3-methyl-8-pyridin-3-yl-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one salt; 152-47)
4-Toluenesulfonic acid
1-[3-chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-3-meth
yl-
8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-o
ne salt; 



152-48) 4-Toluenesulfonic acid
1-[3-chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-3-meth
yl- 8-pyridin-3-yl-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one salt; 152-49)
4-Toluenesulfonic acid
1-(4-imidazol-1-yl-2-methyl-phenyl)-3-methyl-8-pyridin
-3- yl-1 ,3-dihydro-imidazo[4,5-c]quinolin-2-one salt;
152-50) 4-Toluenesulfonic acid
3-methyl-1-(4-pyrazol-1-yl-phenyl)-8-pyridin-3-yl-1
,3- dihydro-imidazo[4,5-c]quinolin-2-one salt; 152-51
) 4-Toluenesulfonic acid 1-(3-chloro-4-imidazol-1
-yl-phenyl)-3-methyl-8-pyridin-3- yl-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one salt; 152-52)
4-Toluenesulfonic acid
1-(3-chloro-4-imidazol-1-yl-phenyl)-3-methyl-8-quinoli
n-3- yl-1 ,3-dihydro-imidazo[4,5-c]quinolin-2-one
salt; 152-53) 4-Toluenesulfonic acid
2-methyl-2-[4-(3-methyl-8-quinolin-3-yl-2-thioxo-2,3-
dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-propionit
rile salt;152-54) 4-Toluenesulfonic acid
2-methyl-2-{4-[3-methyl-8-(2-methyl-pyridin-4-yl)-2-ox
o-
2,3-dihydro-imidazo[4,5-c]quinolin-1-yl]-phenyl}-propi
onitrile salt; 152-55) 4-Toluenesulfonic acid
1-[4-(3-methyl-2-oxo-8-pyridin-3-yl-2,3-dihydroimidazo
[
4,5-c]quinolin-1-yl)-phenyl]-cyclopropanecarbonitrile
salt; 152-56) 4-Toluenesulfonic acid
1-[4-(3-methyl-2-oxo-8-quinolin-3-yl-2,3-dihydroimidaz
o[
4,5-c]quinolin-1-yl)-phenyl]-cyclopropanecarbonitrile
salt; 152-57) 4-Toluenesulfonic acid
1-{4-[8-(6-methoxy-pyridin-3-yl)-3-methyl-2-oxo-2,3-
dihydro-imidazo[4,5-c]quinolin-1-yl]-phenyl}-cycloprop
anecarbonitrile salt; 152-58) 4-Toluenesulfonic acid
1-(3-chloro-4-piperazin-1-yl-phenyl)-3-methyl-8-pyrimi
din- 5-yl-1 ,3-dihydro-imidazo[4,5-c]quinolin-2-one
salt; 152-59) 4-Toluenesulfonic acid
8-(6-methoxy-pyridin-3-yl)-3-methyl-1-(4-[1,2,4]triazo
l-1-
yl-S-trifluoromethyl-phenylJ-I.S-dihydro-imidazo^.S-cl
quinolin^-one salt; 152-60) 4-Toluenesulfonic acid
1-(3-chloro-4-[1 ,2,4]triazol-1
-yl-phenyl)-3-methyl-8- pyridin-3-yl-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one salt; 152-61)
4-Toluenesulfonic acid
1-(3-chloro-4-[1,2,4]triazol-1-yl-phenyl)-3-methyl-8-
quinolin-3-yl-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one salt; 152-62)
4-Toluenesulfonic acid
1-(4-imidazol-1-yl-3-trifluoromethyl-phenyl)-3-methyl-
8- pyridin-3-yl-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one salt; 152-63)
4-Toluenesulfonic acid
1-(4-imidazol-1-yl-3-trifluoromethyl-phenyl)-3-methyl-
8- quinolin-3-yl-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one salt; 152-64)
4-Toluenesulfonic acid
1-(4-imidazol-1-yl-3-trifluoromethyl-phenyl)-8-(6-meth
oxypyridin-
3-yl)-3-methyl-1,3-dihydro-imidazo[4,5-c]quinolin-2-on
e salt; 152-65) 4-Toluenesulfonic acid
3-methyl-8-quinolin-3-yl-1 -(4-[1 ,2,4]triazol-1
-ylmethylphenyl)- 1
,3-dihydro-imidazo[4,5-c]quinolin-2-one salt; 152-66)
4-Toluenesulfonic acid
1-(4-imidazol-1-ylmethyl-phenyl)-3-methyl-8-quinolin-3
-yl- 1,3-dihydro-imidazo[4,5-c]quinolin-2-one salt. 



Example 153 The following maleic acid salts are
prepared in a stoichiometric ratio of 1:1 following
standard reaction conditions in analogy to or
according to methods that are known in the art. 153-1)
Maleic acid
2-methyl-2-{4-[3-methyl-2-oxo-8-(6-piperazin-1-yl-pyri
din-3-yl)-2,3-
dihydro-imidazo[4,5-c]quinolin-1-yl]-phenyl}-propionit
rile salt; 153-2) Maleic acid
1-(3-fluoro-4-piperazin-1-yl-phenyl)-3-methyl-8-quinol
in-3-yl-1,3- dihydro-imidazo[4,5-c]quinolin-2-one
salt;153-3) Maleic acid
1-(3-fluoro-4-piperazin-1-yl-phenyl)-3-methyl-8-pyridi
n-3-yl-1,3- dihydro-imidazo[4,5-c]quinolin-2-one salt;
153-4) Maleic acid 3-methyl-1
-[4-(4-methyl-piperazin-1
-yl)-phenyl]-8-quinolin-3-yl-1 ,3-
dihydro-imidazo[4,5-c]quinolin-2-one salt; 153-5)
Maleic acid 3-methyl-1 -[4-(4-methyl-piperazin-1
-yl)-phenyl]-8-pyridin-3-yl-1 ,3-
dihydro-imidazo[4,5-c]quinolin-2-one salt; 153-6)
Maleic acid 3-methyl-1 -[4-(4-methyl-piperazin-1
-yl)-3-trifluoromethyl-phenyl]-8- quinolin-3-yl-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one salt; 153-7)
Maleic acid
3-methyl-1-[4-(4-methyl-piperazin-1-yl)-3-trifluoromet
hyl-phenyl]-8- pyridin-3-yl-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one salt; 153-8)
Maleic acid 1-(3-chloro-4-piperazin-1
-yl-phenyl)-3-methyl-8-quinolin-3-yl-1 ,3-
dihydro-imidazo[4,5-c]quinolin-2-one salt; 153-9)
Maleic acid 1-(3-chloro-4-piperazin-1
-yl-phenyl)-3-methyl-8-pyridin-3-yl-1 ,3-
dihydro-imidazo[4,5-c]quinolin-2-one salt; 153-1 0)
Maleic acid 1-(3-chloro-4-piperazin-1
-yl-phenyl)-8-(6-methoxy-pyridin-3-yl)-3- methyl-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one salt; 153-1 1)
Maleic acid
1-(3-chloro-4-piperazin-1-yl-phenyl)-8-(5-methoxy-pyri
din-3-yl)-3- methyl-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one salt; 153-12)
Maleic acid
1-(3-chloro-4-piperazin-1-yl-phenyl)-3-methyl-8-quinox
alin-6-yl-1,3- dihydro-imidazo[4,5-c]quinolin-2-one
salt; 153-13) Maleic acid
3-methyl-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl)
-8-quinolin-3-yl-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one salt; 153-14)
Maleic acid
3-methyl-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl)
-8-pyridin-3-yl-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one salt; 153-15)
Maleic acid
8-(6-methoxy-pyridin-3-yl)-3-methyl-1-(4-piperazin-1-y
l-3- trifluoromethyl-phenyl)-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one salt; 153-16)
Maleic acid
8-(5-methoxy-pyridin-3-yl)-3-methyl-1-(4-piperazin-1-y
l-3-
trifluoromethyl-phenyl)-1,3-dihydro-imidazo[4,5-c]quin
olin-2-one salt; 153-17) Maleic acid 3-methyl-1
-(4-piperazin-1
-yl-3-trifluoromethyl-phenyl)-8-quinoxalin-6- yl-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one salt; 153-18)
Maleic acid
1-[3-chloro-4-(4-ethyl-piperazin-1-yl)-phenyl]-3-methy
l-8-quinolin-3-yl- 



1,3-dihydro-imidazo[4,5-c]quinolin-2-one salt; 153-19)
Maleic acid
1-[3-chloro-4-(4-isopropyl-piperazin-1-yl)-phenyl]-3-m
ethyl-8-quinolin- 3-yl-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one salt;153-20)
Maleic acid
1-[4-(c/s-3,5-dimethyl-piperazin-1-yl)-3-trifluorometh
yl-phenyl]-3-
methyl-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-c]quinol
in-2-one salt; 153-21) Maleic acid i -
-Cc/s-S.S-dimethyl-piperazin-i-yO-S-trifluoromethyl-ph
enylJ-Smethyl-
8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-o
ne salt; 153-22) Maleic acid
1-[4-(4-ethyl-piperazin-1-yl)-3-trifluoromethyl-phenyl
]-3-methyl-8- pyridin-3-yl-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one salt; 153-23)
Maleic acid
3-methyl-8-(6-piperazin-1-yl-pyridin-3-yl)-1-(3-triflu
oromethyl-phenyl)-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one salt; 153-24)
Maleic acid
1-(3-chloro-4-piperazin-1-yl-phenyl)-3-methyl-8-(2-met
hyl-pyridin-4- yl)-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one salt; 153-25)
Maleic acid
1-[3-chloro-4-(c/s-3,5-dimethyl-piperazin-1-yl)-phenyl
]-8-(6-methoxypyridin- 3-yl)-3-methyl-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one salt; 153-26)
Maleic acid 1-[3-chloro-4-(c/s-3
5-dimethyl-piperazin-1-yl)-phenyl]-8-(5-methoxypyridin
-
3-yl)-3-methyl-1,3-dihydro-imidazo[4,5-c]quinolin-2-on
e salt; 153-27) Maleic acid
1-[4-(c/s-3,5-dimethyl-piperazin-1-yl)-3-trifluorometh
yl-phenyl]-8-(6-
methoxy-pyridin-3-yl)-3-methyl-1,3-dihydro-imidazo[4,5
-c]quinolin-2-one salt; 153-28) Maleic acid
1-[4-(c/s-3,5-dimethyl-piperazin-1-yl)-3-trifluorometh
yl-phenyl]-8-(5-
methoxy-pyridin-3-yl)-3-methyl-1,3-dihydro-imidazo[4,5
-c]quinolin-2-one salt; 153-29) Maleic acid
8-(2-methoxy-pyrimidin-5-yl)-3-methyl-1-(4-piperazin-1
-yl-3-
trifiuoromethyl-phenyl)-1,3-dihydro-imidazo[4,5-c]quin
olin-2-one salt; 153-30) Maleic acid 3-methyl-1
-(4-piperazin-1
-yl-3-trifluoromethyl-phenyl)-8-pyrimidin-5- yl-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one salt; 153-31 )
Maleic acid 3-methyl-8-(2-methyl-pyridin-4-yl)-1
-(4-piperazin-1 -yl-3-
trifluoromethyl-phenyl)-1,3-dihydro-imidazo[4,5-c]quin
olin-2-one salt; 153-32) Maleic acid
8-(3,4-dimethoxy-phenyl)-3-methyl-1 -(4-piperazin-1
-yl-3-
trifluoromethyl-phenyl)-1,3-dihydro-imidazo[4,5-c]quin
olin-2-one salt. Example 154: Soft capsules 5000 soft
gelatin capsules, each comprising as active ingredient
0.05 g of one of the com pounds of formula I mentioned
in the preceding Examples, are prepared as follows:
Composition Active ingredient 250 gLauroglycol 2
litres Preparation process: The pulverized active
ingredient is suspended in Lauroglykol(r) (propy lene
glycol laurate, Gattefosse S.A., Saint Priest, France)
and ground in a wet pulverizer to produce a particle
size of about 1 to 3 mm. 0.419 g portions of the
mixture are then introdu ced into soft gelatin
capsules using a capsule-filling machine.Claims: 



1. A compound according to Formula (I) Formula (I)
wherein Ri is naphthyl or phenyl wherein said phenyl
is substituted by one or two substituents
independently selected from the group consisting of
Halogen; lower alkyl unsubstituted or substituted by
halogen, cyano, imidazolyl or triazolyl; cycloalkyl;
amino substituted by one or two substituents
independently selected from the group consisting of
lower alkyl, lower alkyl sulfonyl, lower alkoxy and
lower alkoxy lower alkylamino; piperazinyl
unsubstituted or substituted by one or two
substituents independently selected from the group
consisting of lower alkyl and lower alkyl sulfonyl;
2-oxo-pyrrolidinyl; lower alkoxy lower alkyl;
imidazolyl; pyrazolyl; and triazolyl; R2 is O or S; R3
is lower alkyl;R4 is pyridyl unsubstituted or
substituted by halogen, cyano, lower alkyl, lower
alkoxy or piperazinyl unsubstituted or substituted by
lower alkyl; pyrimidinyl unsubstituted or substituted
by lower alkoxy; quinolinyl unsubstituted or
substituted by halogen; quinoxalinyl; or phenyl
substituted with alkoxy R5 is hydrogen or halogen; n
is 0 or 1; R6 is oxido; with the proviso that if n=1,
the N-atom bearing the radical R6 has a positive
charge; R7 is hydrogen or amino; or a tautomer
thereof, or a pharmaceutically acceptable salt, or a
hydrate or solvate thereof. 2. A compound of formula
I, which is chosen from
2-Methyl-2-[4-(3-methyl-2-oxo-8-pyridin-4-yl-2,3-dihyd
ro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-
propionitrile;
2-Methyl-2-[4-(3-methyl-2-oxo-8-pyridin-3-yl-2,3-dihyd
ro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-
propionitrile;
2-{4-[8-(6-Methoxy-pyridin-3-yl)-3-methyl-2-oxo-2,3-di
hydro-irnidazo[4,5-c]quinolin-1-yl]-
phenyl}-2-methyl-propionitrile; 



2-{4-[8-(5-Methoxy-pyridin-3-yl)-3-methyl-2-oxo-2,3-di
hydro-imidazo[4,5-c]quinolin-1-yl]-
phenyl}-2-methyl-propionitrile;
2-Methyl-2-{4-[3-methyl-2-oxo-8-(6-piperazin-1-yl-pyri
din-3-yl)-2,3-dihydro-imidazo[4,5-
c]quinolin-1-yl]-phenyl}-propionitrile;
2-Methyl-2-(4-{3-methyl-8-[2-(4-methyl-piperazin-1-yl)
-pyridin-4-yl]-2-oxo-2,3-dihydroimidazo[
4,5-c]quinolin-1-yl}-phenyl)-propionitrile;
2-Methyl-2-[4-(3-methyl-2-oxo-8-quinolin-3-yl-2,3-dihy
dro-imidazo[4,5-c]quinolin-1-yl)-
phenylj-propionitrile;
2-{4-[8-(2-Fluoro-quinolin-3-yl)-3-methyl-2-oxo-2,3-di
hydro-imidazo[4,5-c]quinolin-1-yl]-
phenyl}-2-methyl-propionitrile;
2-Methyl-2-[4-(3-methyl-2-oxo-8-quinolin-6-yl-2,3-dihy
dro-imidazo[4,5-c]quinolin-1-yl)-
phenylj-propionitrile;
2-Methyl-2-[4-(3-methyl-2-oxo-8-quinolin-5-yl-2,3-dihy
dro-imidazo[4,5-c]quinolin-1-yl)-
phenylj-propionitrile;
2-Methyl-2-[4-(3-methyl-2-oxo-8-quinoxalin-6-yl-2,3-di
hydro-imidazo[4,5-c]quinolin-1-yl)-
phenylj-propionitrile;
2-Ethyl-2-[4-(3-methyl-2-oxo-8-pyridin-3-yl-2,3-dihydr
o-imidazo[4,5-c]quinolin-1-yl)-phenyl]- butyronitrile;
2-Ethyl-2-[4-(3-methyl-2-oxo-8-quinolin-3-yl-2,3-dihyd
ro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-
butyronitrile;
1-[3-Fluoro-4-(2-oxo-pyrrolidin-1-yl)-phenylJ-3-methyl
-8-pyridin-3-yl-1 3-dihydro-imidazo[4,5-
cJquinolin-2-one;
1-[3-Fluoro-4-(2-oxo-pyrrolidin-1-yl)-phenyl]-3-methyl
-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
3-Methyl-1-[4-(2-oxo-pyrrolidin-1-yl)-phenyl]-8-pyridi
n-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin- 2-one;
3-Methyl-1-[4-(2-oxo-pyrrolidin-1-yl)-phenyl]-8-quinol
in-3-yl-1,3-dihydro-imidazo[4,5- c]quinolin-2-one;
1-{4-[Bis-(2-methoxy-ethyl)-amino]-3-fluoro-phenyl}-3-
methyl-8-pyridin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
1-{4-[Bis-(2-methoxy-ethyl)-amino]-3-fluoro-phenyl}-3-
methyl-8-quinolin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
1-{4-[Bis-(2-methoxy-ethyl)-amino]-phenyl}-3-methyl-8-
pyridin-3-yl-1 ,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
1-{4-[Bis-(2-methoxy-ethyl)-amino]-phenyl}-3-methyl-8-
quinolin-3-yl-1 ,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
3-Methyl-1-naphthalen-2-yl-8-pyridin-3-yl-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-1-naphthalen-2-yl-8-quinolin-3-yl-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one; 



1-(2-Chloro-phenyl)-3-methyl-8-pyridin-3-yl-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one;
1-(2-Chloro-phenyl)-3-methyl-8-quinolin-3-yl-1,3-dihyd
ro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-8-pyridin-3-yl-1-o-tolyl-1,3-dihydro-imidazo[
4,5-c]quinolin-2-one;
3-Methyl-8-quinolin-3-yl-1-o-tolyl-1,3-dihydro-imidazo
[4,5-c]quinolin-2-one;
1-(2-Ethyl-phenyl)-3-methyl-8-pyridin-3-yl-1,3-dihydro
-imidazo[4,5-c]quinolin-2-one;
1-(2-Ethyl-phenyl)-3-methyl-8-quinolin-3-yl-1,3-dihydr
o-imidazo[4,5-c]quinolin-2-one;
3-Methyl-8-pyridin-3-yl-1-(2-trifluoromethyl-phenyl)-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-8-quinolin-3-yl-1-(2-trifluoromethyl-phenyl)-
1,3-dihydro-imidazo[4 I5-c]quinolin-2- one;
1-(4-Fluoro-2-methyl-phenyl)-3-methyl-8-quinolin-3-yl-
1 ,3-dihydro-imidazo[4,5-c]quinolin-2- one;
i^-Fluoro^-methyl-phenyO-S-methyl-
d-quinolin-S-yl-I.S-dihydro-imidazo^.S-cJquinolin^-
one; i^-Chloro^-fluoro-phenyO-S-methyl-
d-pyridin-S-yl-I .S-dihydro-imidazo^.S-clquinolin^-
one;
1-(2-Chloro-4-fIuoro-phenyl)-3-methyl-8-quinolin-3-yl-
1,3-dihydro-imidazo[4,5-c]quinolin-2- one;
i-CS-Chloro-phenyO-S-methyl-d-pyridin-S-yl-I.S-dihydro
-imidazo -cIquinolin^-one;
i-CS-Chloro-phenyO-S-methyl-d-quinolin-S-yl-I.S-dihydr
o-imidazo^. -clquinolin^-one;
3-Methyl-8-pyridin-3-yl-1-(3-trifluoromethyl-phenyl)-1
,3-dihydro-imidazo[4,5-c]quinolin-2-one;
S-Methyl-d-quinolin-S-yl-i-CS-trifluoromethyl-phenyO-I
.S-dihydro-imidazo^. -cJquinolin^- one;
1-(4-Methoxymethyl-phenyl)-3-methyl-
d-pyridin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-
one; 1-(4-Methoxymethyl-phenyl)-3-methyl-
d-quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-
one; 1-[2-Chloro-4-(2-methoxy-ethyl)-phenyl]-3-methyl-
d-pyridin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
1-[2-Chloro-4-(2-methoxy-ethyl)-phenyl]-3-methyl-8-qui
nolin-3-yl-1,3-dihydro-imidazo[4,5- c]quinolin-2-one;
1-[4-(2-Methoxy-ethyl)-phenyl]-3-methyl-
d-quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-
one; 1-[4-(2-Methoxy-ethyl)-phenyl]-3-methyl-
d-pyridin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-
one; 2-Methyl-2-[4-(3-methyl-2-oxo-5-oxy-
d-pyridin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl
)- phenylj-propionitrile;
2-Methyl-2-[4-(3-methyl-2-oxo-5-oxy-8-quinolin-3-yl-2,
3-dihydro-imidazo[4,5-c]quinolin-1-yl)-
phenylj-propionitrile;
2-[4-(7-Fluoro-3-methyl-2-oxo-8-pyridin-3-yl-2,3-dihyd
ro-imidazo[4,5-c]quinolin-1-yl)-phenyl]- 



2-methyl-propionitrile;
2-[4-(7-Fluoro-3-methyl-2-oxo-8-quinolin-3-yl-2,3-dihy
dro-imidazo[4,5-c]quinolin-1-yl)-
phenyl]-2-methyl-propionitrile;
N-Methyl-N-[4-(3-methyl-2-oxo-8-pyridin-3-yl-2,3-dihyd
ro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-
methapesulfonamide; Methyl-
-CS-methyl^-oxo-d-pyridin-S-yl^.S-dihydro-imidazo^.
-clquinolin-i-yO-phenyl]- carbamic acid tert-butyl
ester; Ethanesulfonic acid
methyl-[4-(3-methyl-2-oxo-8-pyridin-3-yl-2,3-dihydro-i
midazo[4,5- c]quinolin-1-yl)-phenyl]-amide;
Ethanesulfonic acid
methyl-[4-(3-methyl-2-oxo-8-quinoIin-3-yl-2,3-dihydro-
imidazo[4,5- c]quinolin-1 -yl)-phenyl]-amide;
N-Ethyl-N-[4-(3-methyl-2-oxo-8-pyridin-3-yl-2,3-dihydr
o-imidazo[4,5-c]quinolin-1-yl)-phenyl]-
methanesulfonamide;
N-Ethyl-N-[4-(3-methyl-2-oxo-8-quinolin-3-yl-2,3-dihyd
ro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-
methanesulfonamide;
2-[4-(3-Ethyl-2-oxo-8-pyridin-3-yl-2,3-dihydro-imidazo
[4,5-c]quinolin-1-yl)-phenyl]-2-methylpropionitrile;
1-[3-Fluoro-4-(4-methanesulfonyl-piperazin-1-yl)-pheny
l]-3-methyl-8-quinolin-3-yl-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one;
1-[3-Fluoro-4-(4-methanesulfonyl-piperazin-1-yl)-pheny
l]-3-methyl-8-pyridin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one; 1-(3-Fluoro-4-piperazin-1
-yl-phenyl)-3-methyl-8-quinolin-3-yl-1
,3-dihydro-imidazo[4,5- c]quinolin-2-one;
1-(3-Fluoro-4-piperazin-1-yl-phenyl)-3-methyl-8-pyridi
n-3-yl-1,3-dihydro-imidazo[4,5- c]quinolin-2-one;
3-Methyl-1-[4-(4-methyl-piperazin-1-yl)-phenyl]-8-quin
olin-3-yl-1 ,3-dihydro-imidazo[4,5- c]quinolin-2-one;
3-Methyl-1-[4-(4-methyl-piperazin-1-yl)-phenyl]-8-pyri
din-3-yl-1,3-dihydro-imidazo[4,5- c]quinolin-2-one;
1-[2-Chloro-4-(4-methyl-piperazin-1
-yl)-phenyl]-3-methyl-8-quinolin-3-yl-1
,3-dihydroimidazo[ 4,5-c]quinolin-2-one;
1-[2-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-3-meth
yl-8-pyridin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-3-meth
yl-8-quinolin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-methyl-piperazin-1
-yl)-phenyl]-3-methyl-8-pyridin-3-yl-1
,3-dihydroimidazo[ 4,5-c]quinolin-2-one;
1-(4-lmidazol-1-yl-2-methyl-phenyl)-3-methyl-8-quinoli
n-3-yl-1,3-dihydro-imidazo[4,5- c]quinolin-2-one; 



1-(4-lmidazol-1-yl-2-methyl-phenyl)-3-methyl-8-pyridin
-3-yl-1,3-dihydro-imidazo[4,5- c]quinolin-2-one;
3-Methyl-1-(4-pyrazol-1-yl-phenyl)-8-quinolin-3-yl-1,3
-dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-1-(4-pyrazol-1-yl-phenyl)-8-pyridin-3-yl-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-8-quinolin-3-yl-1 -(4-[1 ,2,4]triazol-1
-yl-phenyl)-1 ,3-dihydro-imidazo[4,5-c]quinolin-2-
one; 3-Methyl-8-pyridin-3-yl-1-(4-[1,2
4]triazol-1-yl-phenyl)-1,3-dihydro-imidazo[4,5-c]quino
lin-2- one;
3-Methyl-1-[4-(4-methyl-piperazin-1-yl)-3-trifluoromet
hyl-phenyl]-8-quinolin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
3-Methyl-1-[4-(4-methyl-piperazin-1-yl)-3-trifluoromet
hyl-phenyl]-8-pyridin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
i-CS-Chloro^-piperazin-i-yl-phenyO-S-methyl-
d-quinolin-S-yl-I.S-dihydro-imidazo^. -
c]quinolin-2-one;
i-CS-Chloro^-piperazin-i-yl-phenyO-S-methyl-
d-pyridin-S-yl-I.S-dihydro-imidazo^.Sc]
quinolin-2-one;
1-(3-Chloro-4-piperazin-1-yl-phenyi)-8-(6-methoxy-pyri
din-3-yl)-3-methyl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
i-CS-Chloro^-piperazin-i-yl-phenyO-
d-CS-methoxy-pyridin-S-yO-S-methyl-I.S-dihydroimidazo[
4,5-c]quinolin-2-one;
8-(6-Methoxy-pyridin-3-yl)-3-methyl-1-[4-(4-methyl-pip
erazin-1-yl)-3-trifluoromethyl-phenyl]-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
8-(5-Methoxy-pyridin-3-yl)-3-methyl-1-[4-(4-methyl-pip
erazin-1-yl)-3-trifluoromethyl-phenyl]-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
1-[2-Chloro-4-(4-methyl-piperazin-1
-yl)-phenyl]-8-(6-methoxy-pyridin-3-yl)-3-methyl-1 ,3-
dihydro-imidazo[4,5-c]quinolin-2-one;
1-[2-Chloro-4-(4-methyl-piperazin-1
-yl)-phenyl]-8-(5-methoxy-pyridin-3-yl)-3-methyl-1 ,3-
dihydro-imidazo[4,5-c]quinolin-2-one;
i-CS-Chloro^-piperazin-i-yl-phenyO-S-methyl-
-quinoxalin-q-yl-I.S-dihydro-imidazo^. -
c]quinolin-2-one;
3-Methyl-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl)
-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
3-Methyl-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl)
-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
8-(6-Methoxy-pyridin-3-yl)-3-methyl-1-(4-piperazin-1-y
l-3-trifluoromethyl-phenyl)-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
8-(5-Methoxy-pyridin-3-yl)-3-methyl-1-(4-piperazin-1-y
l-3-trifluoromethyl-phenyl)-1 >3-dihydroimidazo[
4,5-c]quinolin-2-one; 



3-Methyl-1 -(4-piperazin-1
-yl-3-trifluoromethyl-phenyl)-8-quinoxalin-6-yl-1
,3-dihydroimidazo[ 4,5-c]quinolin-2-one;
1-[3-Chloro-4-(c/s-3,5-dimethyl-piperazin-1-yl)-phenyl
]-3-methyl-8-pyridin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
1-[3-Chloro-4-(c/s-3,5-dimethyt-piperazin-1-yl)-phenyl
]-3-methyl-8-quinolin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-ethyl-piperazin-1-yl)-phenyl]-3-methy
l-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
1-[3-Chloro-4-(4-ethyl-piperazin-1-yl)-phenyl]-3-methy
l-8-quinolin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-isopropyl-piperazin-1
-yl)-phenyl]-3-methyl-8-pyridin-3-yl-1
,3-dihydroimidazo[ 4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-isopropyl-piperazin-1
-yl)-phenyl]-3-methyl-8-quinolin-3-yl-1
,3-dihydroimidazo[ 4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-isopropyl-piperazin-1-yl)-phenyl]-3-m
ethyl-8-quinolin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-isopropyl-piperazin-1-yl)-phenyl]-3-m
ethyl-8-quinolin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
1-[4-(4-Ethyl-piperazin-1-yl)-3-trifluoromethyl-phenyl
]-3-methyl-8-pyridin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
1-[4-(4-Ethyl-piperazin-1-yl)-3-trifluoromethyl-phenyl
]-3-methyl-8-quinolin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
1-[4-(4-Ethyl-piperazin-1-yl)-3-trifluoromethyl-phenyl
]-3-methyl-8-pyridin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
1-[4-(4-Ethyl-piperazin-1-yl)-3-trifluoromethyl-phenyl
]-3-methyl-8-quinolin-3-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
3-Methyl-8-(6-piperazin-1-yl-pyridin-3-yl)-1-(3-triflu
oromethyl-phenyl)-1 3-dihydroimidazo[
4,5-c]quinolin-2-one;
8-(6-Methoxy-pyridin-3-yl)-3-methyl-1-(3-trifluorometh
yl-phenyl)-1,3-dihydro-imidazo[4,5- c]quinolin-2-one;
8-(6-Methoxy-pyridin-3-yl)-3-methyl-1-(3-trifluorometh
yl-phenyl)-1,3-dihydro-imidazo[4,5- c]quinolin-2-one;
1-(3-Chloro-4-imidazol-1
-yl-phenyl)-3-methyl-8-pyridin-3-yl-1
,3-dihydro-imidazo[4,5- c]quinolin-2-one;
I^S-Chloro^-imidazol-i-yl-phenylJ-S-methyl-
d-quinolin-S-yl-I.S-dihydro-imidazo^.Sc]
quinolin-2-one;
2-Methyl-2-[4-(3-methyl-8-quinolin-3-yl-2-thioxo-2,3-d
ihydro-imidazo[4 >5-c]quino!in-1-yl)-
phenyl]-propionitrile; 



2-Methyl-2-{4-[3-methyl-8-(2-methyl-pyridin-4-y!)-2-ox
o-2,3-dihydro-imidazo[4,5-c]quinolin-1-
yl]-phenyl}-propionitrile;
5-{1-[4-(Cyano-dimethyl-methyl)-phenyl]-3-methyl-2-oxo
-2,3-dihydro-1H-imidazo[4,5-
c]quinolin-8-yl}-pyridine-2-carbonitrile;
2-[4-(4-Amino-3-methyl-2-oxo-8-quinolin-3-yl-2,3-dihyd
ro-imidazo[4,5-c]quinolin-1-yl)-
phenyl]-2-methyl-propionitrile;
2-Methyl-2-[4-(3-methyl-8-quinolin-3-yl-2-thioxo-2,3-d
ihydro-imidazo[4,5-c]quinolin-1-yl)-
phenyl]-propionitrile;
1-[4-(3-Methyl-2-oxo-8-pyridin-3-yl-2,3-dihydro-imidaz
o[4,5-c]quinolin-1-yl)-phenyl]-
cyclopropanecarbonitrile;
1-[4-(3-Methyl-2-oxo-8-quinolin-3-yl-2,3-dihydro-imida
zo[4,5-c]quinolin-1-yl)-phenyl]-
cyclopropanecarbonitrile;
1-{4-[8-(6-Methoxy-pyridin-3-yl)-3-methyl-2-oxo-2,3-di
hydro-imidazo[4,5-c]quinolin-1-yl]-
phenylj-cyclopropanecarbonitrile;
i-fS-Chloro^^-methyl-piperazin-i-yO-phenyll- d-
Q-methoxy-pyridin-S-yO-S-methyl-I.Sdihydro-
imidazo[4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-methyl-piperazin-1
-yl)-phenyl]-8-(5-methoxy-pyridin-3-yl)-3-methyl-1 ,3-
dihydro-imidazo[4,5-c]quinolin-2-one;
i-^-Chloro^^-methyl-piperazin-i-yO-phenylJ-S-methyl-
d-quinoxalin-d-yl-I.S-dihydroimidazo[
4,5-c]quinolin-2-one; 1-(3-Chloro-4-piperazin-1
-yl-phenyl)-8-(2-methoxy-pyrimidin-5-yl)-3-methyl-1
,3-dihydroimidazo[ 4,5-c]quinolin-2-one;
1-(3-Chloro-4-piperazin-1
-yl-phenyl)-3-methyl-8-pyrimidin-5-yl-1
,3-dihydro-imidazo[4,5- c]quinolin-2-one;
1-(3-Chloro-4-piperazin-1-yl-phenyl)-8-(2-methoxy-pyri
midin-5-yl)-3-methyl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one; 1-(3-Chloro-4-piperazin-1
-yl-phenyl)-3-methyl-8-pyrimidin-5-yl-1
,3-dihydro-imidazo[4,5- c]quinolin-2-one;
1-(3-Chloro-4-piperazin-1
-yl-phenyl)-3-methyl-8-(2-methyl-pyridin-4-yl)-1
,3-dihydroimidazo[ 4,5-c]quinolin-2-one;
1-[3-Chloro-4-(c/s-3,5-dimethyl-piperazin-1-yl)-phenyl
]-8-(6-methoxy-pyridin-3-yl)-3-methyl-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
i-fS-Chloro^^c/s-S^-dimethyl-piperazin-i-yO-phenyl^
d-CS-methoxy-pyridin-S-yO-S-methyl-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
1-[4-(c/s-3,5-Dimethyl-piperazin-1-yl)-3-trifIuorometh
yl-phenyl]-8-(6-methoxy-pyridin-3-yl)-3-
methyl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
1-[4-(c/s-3,5-Dimethyl-piperazin-1-yl)-3-trifIuorometh
yl-phenyl]-8-(5-methoxy-pyridin-3-yl)-3-
methyl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
8-(2-Methoxy-pyrimidin-5-yl)-3-methyl-1-(4-piperazin-1
-yl-3-trifluoromethyl-phenyl)-1 3- 



dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl)
-8-pyrimidin-5-yl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one; 5-[3-Methyl-2-oxo-1
-(4-piperazin-1
-yl-3-trifluoromethyl-phenyl)-2,3-dihydro-1
H-imidazo[4,5-
c]quinolin-8-yl]-pyridine-2-carbonitrile;
3-Methyl-8-(2-methyl-pyridin-4-yl)-1-(4-piperazin-1-yl
-3-trifluoromethyl-phenyl)-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
8-(3,4-Dimethoxy-phenyl)-3-methyl-1-(4-piperazin-1-yl-
3-trifluoromethyl-phenyl)-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
3-Methyl-8-pyridin-3-yl-1-(4-[1,2,4]triazol-1-yl-3-tri
fluoromethyl-phenyl)-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
3-Methyl-8-quinolin-3-yl-1-(4-[1,2,4]triazol-1-yl-3-tr
ifluoromethyl-phenyl)-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
8-(6-Methoxy-pyridin-3-yl)-3-rnethyl-1-(4-[1,2,4]triaz
ol-1-yl-3-trifluoromethyl-phenyl)-1 >3-
dihydro-imidazo[4,5-c]quinolin-2-one;
8-(5-Methoxy-pyridin-3-yl)-3-methyl-1-(4-[1,2,4]triazo
l-1-yl-3-trifluoromethyl-phenyl)-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one;
5-[3-Methyl-2-oxo-1-(4-[1,2,4]triazol-1-yl-3-trifluoro
methyl-phenyl)-2,3-dihydro-1Himidazo[
4,5-c]quinolin-8-yl]-pyridine-2-carbonitrile;
8-(6-Fluoro-pyridin-3-yl)-3-methyl-1-(4-[1,2
>4]triazol-1-yl-3-trifluoromethyl-phenyl)-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one;
8-(2,6-Dimethoxy-pyridin-3-yl)-3-methy!-1-(4-[1,2,4]tr
iazol-1-yl-3-trifluoromethyl-phenyl)-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-8-pyrimidin-5-yl-1-(4-[1,2,4]triazol-1-yl-3-t
rifluoromethyl-phenyl)-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
8-(2-Methoxy-pyrimidin-5-yl)-3-methyl-1 -(4-[1
,2,4]triazol-1 -yl-3-trifluoromethyl-phenyl)-1 ,3-
dihydro-imidazo[4,5-c]quinolin-2-one;
8-(2,4-Dimethoxy-pyrimidin-5-yl)-3-methyl-1-(4-[1,2,4]
triazol-1-yl-3-trifluoromethyl-phenyl)-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-1-(4-pyrazol-1-yl-3-trifluoromethyl-phenyl)-8
-pyridin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
3-Methyl-1-(4-pyrazol-1-yl-3-trifluoromethyl-phenyl)-8
-quinolin-3-yl-1 ,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
8-(6-Methoxy-pyridin-3-yl)-3-methyl-1-(4-pyrazol-1-yl-
3-trifluoromethyl-phenyl)-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
8-(5-Methoxy-pyridin-3-yl)-3-methyl-1-(4-pyrazol-1-yl-
3-trifIuoromethyl-phenyl)-1,3-dihydroimidazo[
4,5-c]quinolin-2-one; i-CS-Chloro^-fi
^^Jtriazol-i-yl-phenyO-S-methyl-S-pyridin-S-yl-I.S-dih
ydro-imidazo^. - 



c]quinolin-2-one; 1-(3-Chloro-4-[1 ,2,4]triazol-1
-yl-phenyl)-3-methyl-8-quinolin-3-yl-1
,3-dihydro-imidazo[4,5- c]quinolin-2-one;
1-(4-lmidazol-1-yl-3-trifluoromethyl-phenyl)-3-methyl-
8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
1-(4-lmidazol-1-yl-3-trifluoromethyl-phenyl)-3-methyl-
8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
1-(4-lmidazol-1-yl-3-trifluoromethyl-phenyl)-8-(6-meth
oxy-pyridin-3-yl)-3-methyl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
1-(4-lmidazol-1-yl-3-trifluoromethyl-phenyl)-8-(5-meth
oxy-pyridin-3-yl)-3-methyl-1,3-dihydroimidazo[
4,5-c]quinolin-2-one;
3-Methyl-8-pyridin-3-yl-1-(4-[1,2,4]triazol-1-ylmethyl
-phenyl)-1,3-dihydro-imidazo[4,5- c]quinolin-2-one;
3-Methyl-8-quinolin-3-yl-1-(4-[1,2,4]triazol-1-ylmethy
l-phenyl)-1,3-dihydro-imidazo[4,5- c]quinolin-2-one;
1-(4-lmidazol-1-ylmethyl-phenyl)-3-methyl-8-pyridin-3-
yl-1,3-dihydro-imidazo[4,5-c]quinolin-2- one; and
1-(4-lmidazol-1-ylmethyl-phenyl)-3-methyl-8-quinolin-3
-yl-1,3-dihydro-imidazo[4,5-c]quinolin- 2-one;- - or a
tautomer thereof, or a pharmaceutically acceptable
salt, or a hydrate or solvate thereof. 3. A compound
of formula I according to any one of claim 1 or 2, or
an N-oxide or a tautomer thereof, or a
pharmaceutically acceptable salt of such a compound,
for use in a method for the treatment of the human or
animal body. 4. Use of a compound according to any one
of claim 1 or 2 , or an N-oxide or a tautomer thereof,
or a pharmaceutically acceptable salt, or a hydrate or
solvate thereof for the preparation of a medicament
for the treatment of a proliferative disease, an
inflammatory disease or an obstructive respiratory
disease. 5. A pharmaceutical preparation, comprising a
compound of formula I according to any one of claim 1
or 2, or an N-oxide or a tautomer thereof, or a
pharmaceutically acceptable salt, or a hydrate or
solvate thereof, and at least one pharmaceutically
acceptable carrier. 6. A process for the preparation
of a compound of formula I according to claim 1, or a
pharmaceutically acceptable salt thereof,
characterized in that a imidazoquinoline derivative of
the formula Il wherein R1, R2, R3, R5, R6 and n are as
defined for a compound of the formula I is reacted
with a boronic acid of the formula III R4-B(OH)2 (III)
wherein R4 is as defined for a compound of the formula
I in the presence of a base and a 



palladium(ll) compound in the presence of an inert
solvent;where the above starting compounds Il and III
may also be present with functional groups in
protected form if necessary and/or in the form of
salts, provided a salt-forming group is present and
the reaction in salt form is possible; any protecting
groups in a protected derivative of a compound of the
formula I are removed; and, if so desired, an
obtainable compound of formula I is converted into
another compound of formula I , a free compound of
formula I is converted into a salt, an obtainable salt
of a compound of formula I is converted into the free
compound or another salt, and/or a mixture of isomeric
compounds of formula I is separated into the
individual isomers. 7. A method for the treatment of a
proliferative disease which responds to an inhibition
of lipid kinases and/or PI3-kinase-related protein
kinases, in particular the PI3 kinase, and/or DNA
protein kinase activity, which comprises administering
a compound of formula I according to any one of claim
1 or 2, or an N-oxide or a tautomer thereof, or a
pharmaceutically acceptable salt, or a hydrate or
solvate thereof, in a quantity effective against the
said disease, to a warm-blooded animal requiring such
treatment. 


