
WO 2012/000632PCT/EP2011/003127 PYRAZOLOQUI NOLINES The invention
relates to compounds of the formulae (I), (II) and (III)    10in
which R1, R2, R3, R4, R5, R8, R9, R10 and X have the meaning
indicated in the claims, and/or physiologically acceptable salts,
tautomers and stereoisomers thereof, including mixtures thereof in
all ratios. The compounds of the formula (I) can be used for the
inhibition of serine/threonihe protein kinases and for the
sensitisation of cancer cells to anticancer agents and/or ionising
radiation. The invention also relates to the use of the com- 15pounds
of the formula (I) in the prophylaxis, therapy or progress control of
cancer, tumours, metastases or angiogenesis disorders, in combination
with radiotherapy and/or an anticancer agent. The invention
furthermore relates to a process for the preparation of the compounds
of the formula (I) by reaction of compounds of the formula (II) or
(III) and optionally conversion of a base or acid of the compounds of
the formula (I) into one of its 20salts. DNA-dependent protein kinase
(DNA-PK) is a serine/threonine protein kinase which is activated in
conjunction with DNA. Biochemical and genetic data show that DNA-PK
consists (a) of a catalytic sub-unit, which is called DNA-PKcs, and
(b) two regulatory components 25 (Ku70 and Ku80). In functional
terms, DNA-PK is a crucial constituent on the one hand of the repair
of DNA double-strand breaks (DSBs) and on the other hand of somatic
or V(D)J recombination. In addition, DNA-PK and its components are
connected with a multiplicity of further physiological processes,
including modulation of the chromatin structure and telomeric
maintenance (Smith & Jackson (1999) Genes and Dev 13: 916; Goytisolo
et al. (2001) 30Mol. Cell. Biol. 21: 3642; Williams et al. (2009)
Cancer Res. 69: 2100).  WO 2012/000632PCT/EP2011/003127 - 2 - Human
genetic material in the form of DNA is constantly subjected to attack
by reactive oxygen species (ROSs), which are formed principally as
by-products of oxidative metabolism. ROSs are capable of causing DNA
damage in the form of single-strand breaks. Double-strand breaks can
arise if prior single-strand breaks occur in close proximity. In
addi- 5tion, single- and double-strand breaks may be caused if the
DNA replication fork encoun- ters damaged base patterns. Furthermore,
exogenous influences, such as ionising radiation (for example gamma
or heavy-ion radiation), and certain anticancer medicaments (for
example bleomycin) are capable of causing DNA double-strand breaks.
DSBs may furthermore occur as intermediates of somatic recombination,
a process which is important for 10the formation of a functional
immune system of all vertebrates. If DNA double-strand breaks are not
repaired or are repaired incorrectly, mutations and/or chromosome
aberrations may occur, which may consequently result in cell death.
In order to counter the severe dangers resulting from DNA
double-strand breaks, eukaryotic cells have developed a number of
mechanisms to repair them. Higher eukaryotes use predominantly
so-called non-homolo- 15gous end-joining (NHEJ), in which the
DNA-dependent protein kinase adopts the key role. Biochemical
investigations have shown that DNA-PK is activated most effectively
by the occurrence of DNA-DSBs. Cell lines whose DNA-PK components
have mutated and are non-functional prove to be radiation-sensitive
(Smith and Jackson, 1999). 20Owing to its catalytic domain, which is
in the C-terminal catalytic sub-unit (DNA-PKcs), which numbers about
500 amino acids, DNA-PK belongs to the family of
phosphatidylinositol-3-kinase-related kinases (PIKKs), where DNA-PK



tumours, only a weak increase in sensitivity to ionising irradiation
has been demonstrated for LY294002 in cellular terms (Rosenzweig et
al. (1999) Olin. Cancer Res. 3:1149). KuDOS Pharmaceuticals Ltd. have
optimised the lead structure LY294002 and presented various DNA-PK
inhibitors. The introduction of a dibenzothiophenyl group led to the
inhibi- 5tor NU-7441, an ATP-competitive compound having an 1050
value of 20.0 nM (Hardcastle et al. (2005) J. Med. Chem. 48: 7829).
KU-0060648 combines inhibitory properties with respect to DNA-PK with
an improved solubility profile in aqueous medium, but the kinases of
the PI3K isoenzyme family are likewise potently inhibited by
KU-0060648. The long-existing need for a potent and selective DNA-PK
inhibitor has consequently not been satisfied to 10date. The
invention is based on the object of overcoming the disadvantages
indicated in the prior art and of developing effective inhibitors of
DNA-PK which are selective with respect to the related kinases of the
PIKK family and are of low molecular size and, in particular, enable
15effective application in cancer therapy as radio- and
chemosensitisers - with the aim of improving the therapeutic efficacy
with a simultaneous reduction in side effects.    The object of the
invention is achieved in accordance with the independent claims. The
sub-claims contain preferred embodiments. In accordance with the
invention, compounds 20of the formula (I) are provided    (I) in
which R1denotes Y, -Alk-OY, -Alk-NYY or, -Alk-Ar, 25R2denotes Y,
-Alk-OY, -Alk-NYY, -C(Y)(R6)(R7), -C(Hal)(R6)(R7), -S02A, -S02-Ar or
-POOH-Ar, R3denotes H, Hal, ON, -Alk-ON, -Alk-NYY, Het' or Het2,
R4denotes Hal, Y, Cyc, ON, -Alk-CN, -Alk-COOY, -Alk-CO-NYY or Het',
R5denotes Hal, Y, OY, NYY, -NY-COY, COOY, -CO-NYY, -CO-NY-Alk-OY,
30-Alk-CO-NYY, -Alk-OY, -Alk-NYY, Ar, Het' or Het2,  WO
2012/000632PCT/EP2011/003127 - 4 - R3, R5together also denote
-Alk-CO-NY-, R6denotes Hal, Y, -COOY, -CO-NYY, -CO-NY-0Y,
-CO-NY-C(=NH)-NYY,  CO-NY-Alk-OY, -CO-NY-Alk-NYY, -CO-NY-Alk-302-NYY,
-CO-NY-Alk-Ar,  CO-NY-Alk-Het2 or -CO-NY-O-Alk-CN, 5R7denotes Ar,
Het' or -Hetl-Hetl, Xdenotes CH2, 0, S or Het', denotes H or A,
Adenotes unbranched or branched alkyl having 1-10 C atoms, where,
independ-         ently of one another, 1-7 H atoms may be replaced
by Hal and/or, independ- 10ently of one another, one or two adjacent
CH2 groups may be replaced by a - CH=CH- and/or -CEO- group,
Alkdenotes alkylene having 1-6 C atoms, where, independently of one
another, 1-4 H atoms may be replaced by Hal and/or OY, Cycdenotes
cyclic alkyl having 3-7 C atoms, where, independently of one another,
151-4 H atoms may be replaced by Hal and/or OY, 



Ardenotes phenyl which is unsubstituted or monosubstituted by Hal, A,
ON, OY, NYY, -NY-COY, COOY, Het', Het2, -Alk-OY, -Alk-NYY, -Alk-Hee
or Alk-Het2, Het'denotes mono- or bicyclic heteroaryl having 2-90
atoms and 1-4 N, 0 and/or S                 atoms, which may be
unsubstituted or monosubstituted by Hal, A, ON, OY, 20NYY, -NY-COY,
COOY, -Alk-OY or -Alk-NYY, Het2denotes a monocyclic saturated
heterocycle having 2-7 C atoms and 1-4 NI, 0            and/or S
atoms, which may be unsubstituted or monosubstituted by A, and
Haldenotes F, CI, Br or I,       and/or physiologically acceptable
salts, tautomers and/or stereoisomers thereof, including 25mixtures
thereof in all ratios.  Surprisingly, it has been found that the
compounds according to the invention are provided with inhibiting
properties for serine/threonine protein kinases. The compounds of the
formula (I) are designed in such a way, through their core structure
of the pyrazoloquinoline, 30to which at least one alkoxy
substitution, preferably two alkoxy substitutions, and an optionally
substituted phenyl are attached, that potent and selective inhibition
of DNA-PK occurs. The compounds according to the invention thus open
up entirely new possibilities with respect to the anticarcinogenic
action of anticancer agents. Remarkably, the compounds of the formula
(I) play a therapeutic role as radio- and chemosensitisers in the
35treatment of cancer.  WO 2012/000632PCT/EP2011/003127 To date, it
is merely known from WO 1992/07844 that 2,4-diaminoquinazoline
derivatives are enhancers of chemotherapeutic agents in the treatment
of cancer. The derivatives address the multiple resistance of tumour
cells as a consequence of overexpression of the mdr1 gene, whose gene
product of an efflux P glycoprotein pump keeps the intracellular
5active-compound concentration low. Inhibitors of
phosphatidylinositol 3-kinase are also described generically in WO
2009/155527, which have neither the specific structure of formula (I)
according to the invention nor the alkoxy substitution. Neither of
the two prior-art documents discloses physicochemical or
pharmacological data. A marketed medicament is equally unknown. By
contrast, the present invention reveals that specifically compounds
of 10the formula (I) are capable of the specific inhibition of
serine/ threonine protein kinases, such as DNA-PK. The compounds
according to the invention and salts thereof consequently have
valuable pharmacological properties while at the same time being well
toler- ated. 15For the purposes of the invention, the compounds of
the formula (I) are defined in such a way that they are also taken to
mean pharmaceutically usable derivatives, salts, hydrates, solvates,
precursors of the compounds, tautomers and optically active forms
(such as, for example, stereoisomers, diastereomers, enantiomers,
racemates). Solvates of the compounds are taken to mean adductions of
inert solvent molecules onto the compounds, 20which form owing to
their mutual attractive force. Solvates are, for example, mono- or
di- hydrates or alcoholates. Pharmaceutically usable derivatives are
taken to mean, for example, the salts of the compounds according to
the invention and so-called precursors of the compounds. Precursors
are taken to mean, for example, compounds of the formula (I) modified
by means of alkyl or acyl groups, sugars or oligopeptides, which are
rapidly  25 cleaved in the organism to give the effective compounds
according to the invention. These also include biodegradable polymer
derivatives of the compounds according to the invention, as
described, for example, in Int. J. Pharm. 115, 61-67 (1995). Any



10of one another, from the meanings indicated above and/or below (for
example methyl and/or ethyl), unless expressly indicated otherwise.
The terms used here for the definition of the compounds are generally
based on the rules of the IUPAC organisation for chemical compounds
and in particular organic compounds. The terms for explanation of the
above-mentioned compounds of the invention always have the following
meanings, unless indi- 15cated otherwise in the description or
claims. The term "unsubstituted" means that a radical, a group or a
residue carries no substituents. The term "substituted" means that a
radical, a group or a residue carries one or more substituents. 20
"Alkyl" or "A" in the sense of the invention denotes a non-cyclic,
saturated or unsaturated hydrocarbon radical, which is unbranched
(linear) or branched and preferably has 1, 2, 3, 4, 5, 6, 7, 8, 9 or
10 C atoms, i.e. Ci.10-alkanyl. Examples of alkyl radicals are
methyl, ethyl, propyl, isopropyl, 1,1-, 1,2- or 2,2-dimethylpropyl,
1-ethylpropyl, 1-ethyl-1-methylpropyl, 251-ethyl-2-methylpropyl,
1,1,2- or 1,2,2-trimethylpropyl, butyl, isobutyl, sec-butyl,
tert-butyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2-, 1,3-, 2,2-, 2,3- or
3,3-dimethylbutyl, 1- or 2-ethylbutyl, pentyl, isopentyl, neopentyl,
tert-pentyl, 1-, 2-, 3- or 4-methylpentyl, hexyl. In a preferred
embodiment of the invention, "A" is unbranched or branched alkyl
having 301-10 C atoms, where, independently of one another, 1-7 H
atoms may be replaced by Hal and/or, independently of one another,
one or two adjacent CH2 groups may be replaced by a -CH=CH- and/or
-CEO- group. "A" is particularly preferably unbranched or branched
alkyl having 1-6 C atoms, where 1-5 H atoms may be replaced,
independently of one another, by Hal. Very particular preference is
given to C14-alkyl, where, independently of one 35another, 1-3 H
atoms may be replaced by Hal. A C1_4-alkyl of this type is, for
example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl, tert-butyl, fluoromethyl, difluoromethyl, trifluoromethyl,
pentafluoroethyl, 1,1,1-tt ifluoroethyl or bromomethyl, most prefera-
bly methyl, ethyl or difluoromethyl. It goes without saying that the
respective meanings of "A" are independent of one another in the
radicals of a formula according to the invention. "Cycloalkyl" or
"Cyc" in the sense of the invention denotes saturated and partially
unsatu- 5 rated non-aromatic cyclic hydrocarbon groups having 1 to 3
rings, which contain 3 to 20, preferably 3 to 12, particularly
preferably 3 to 9, C atoms. The bonding to the basic structure of the
formula (I) can take place via any ring member of the cycloalkyl
group. Examples of suitable cycloalkyl are cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclodecyl,
cyclopentenyl, cyclohexenyl and cyclooctadienyl. 10 In a preferred
embodiment of the invention, "Cyc" is cyclic alkyl having 3-70 atoms,
where 1-4 H atoms may be replaced, independently of one another, by
A, Hal and/or OY. Particular preference is given to cyclic alkyl
having 3-6 C atoms. 15The basic structure of the formula (1) here is
any generic or non-generic structure to which any radical in the
sense of the invention, such as, for example, Cyc, Ar, Het' or Het2,
can be bonded in order to obtain a compound of the formula (I)
according to the invention. The term "Alk" in the sense of the
invention denotes unbranched or branched alkylene, 20alkenyl or
alkynyl having 1, 2, 3, 4, 5 or 6 C atoms, i.e. C1_6-alkylenes,
C2_6-alkenyls and C2- 6-alkynyls. Alkenyls have at least one C-C
double bond and alkynyls have at least one C-C triple bond. Alkynyls



15m- or p-tert-butylphenyl, o-, m- or p-trifluoromethylphenyl, o-, m-
or p-fluorophenyl, o-, m- or p-bromophenyl, o-, m- or p-chlorophenyl,
o-, m- or p-hydroxyphenyl, o-, m- or pmethoxyphenyl, o-, m- or
p-methylsulfonylphenyl, o-, m- or p-nitrophenyl, o-, m- or
paminophenyl, o-, m- or p-methylaminophenyl, o-, m- or
p-dimethylaminophenyl, o-, m- or p-aminosulfonylphenyl, o-, m- or
p-methylaminosulfonylphenyl, o-, m- or p-aminocarbonyl- 20phenyl, o-,
m- or p-carboxyphenyl, o-, m- or p-methoxycarbonylphenyl, o-, m- or
p- ethoxycarbonylphenyl, o-, m- or p-acetylphenyl, o-, m- or
p-formylphenyl, o-, m- or pcyanophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4-
or 3,5-difluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or
3,5-dichlorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or
3,5-dibromophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or
3,4,5-trichlorophenyl, p-iodophenyl, 4-fluoro-3-chlorophenyl,
2-fluoro-4-bromo- 25phenyl, 2,5-difluoro-4-bromophenyl or
2,5-dirnethy1-4-chlorophenyl. In a preferred embodiment of the
invention, "Ar" is phenyl which is unsubstituted or mono- substituted
by Hal, A, CN, OY, NYY, -NY-COY, COOY, Hetl, Het2, -Alk-OY, -Alk-NYY,
-Alk-Hetl or Alk-Het2. It is particularly preferred for "Ar" to
denote phenyl which is unsubsti- 301uted or monosubstituted by Hal.
The term "heteroaryl" in the sense of the invention denotes a 2 to
15, preferably 2 to 9, particularly preferably 5-, 6- or 7-membered
mono- or polycyclic aromatic hydrocarbon radical which contains at
least 1, if appropriate also 2, 3, 4 or 5 heteroatoms, in particular
nitrogen,  35 oxygen and/or sulfur, where the heteroatoms are
identical or different. The number of nitrogen atoms is preferably 0,
1, 2, 3 or 4, and the number of oxygen and sulfur atoms is,
independently of one another, 0 or 1. The term "heteroaryl" includes
systems in which the aro-  WO 2012/000632PCT/EP2011/003127 - 9 -
matic ring is part of a bi- or polycyclic saturated, partially
unsaturated and/or aromatic system, for example if the aromatic ring
is fused to "aryl", "cycloalkyl", "heteroaryl" or "heterocycly1" via
any desired ring member of the heteroaryl radical. The bonding to the
basic structure of the formula (1) can take place via any ring member
of the heteroaryl group, so 5long as it appears chemically sensible,
where b Dnding via the C atoms is preferred. "Heteroaryl" denotes,
irrespective of further substitutions, for example 2- or 3-furyl, 2-
or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or 5-ireklazolyl, 1-,
3-, 4- or 5-pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl,
2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or
104-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, 1,2,3-triszol-1-, -4- or
-5-yl, 1,2,4-triazol-1-, -3- or 5-yl,  1- or 5-tetrazolyl,
1,2,3-oxadiazol-4- or -5-yl, 1 2,4-oxadiazol-3- or -5-yl,
1,3,4-thiadiazol-  2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl,
1,2,3-thiadiazol-4- or -5-yl, 3- or 4-pyridazinyl, pyrazinyl, 1-, 2-,
3-, 4-, 5-, 6- or 7-indolyl, 4- Dr 5-isoindolyl, 1-, 2-, 4- or
5-benzimidazolyl, 1-, 2-, 3-, 4-, 5-, 6- or Tindazolyl, 1-, 3-, 4-,
5-, 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or 7- 15benzoxazolyl, 3-,
4-, 5-, 6- or 7- benzisoxazoly1 2-, 4-, 5-, 6- or 7-benzothiazolyl,
2-, 4-, 5-, 6- or 7-benzisothiazolyl, 4-, 5-, 6- or
7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-,
3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or
8-cinolinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 5- or
6-quinoxalinyl, 2-, 3- 5-, 6-, 7- or 8-2H-benzo-1,4-oxazinyl, 1,3-
benzodioxo1-5-yl, 1,4-benzodioxan-6-yl, 2,1,3 benzothiadiazol-4- or



system, for example if the aromatic ring is fused to "aryl",
"cycloalkyl", "heteroaryl" or "heterocycly1" via any desired ring
member of the heterocycle. The bonding to the basic structure of the
formula (I) can take place via any ring member of the heterocycle.
Exam- 20 pies of suitable heterocycles are pyrrolidinyl,
thiapyrrolidinyl, piperidinyl, piperazinyl, oxapiperazinyl,
oxapiperidinyl, oxadiazolyl, tetrahydrofuryl, imidazolidinyl,
thiazolidinyl, tetrahydropyranyl, morpholinyl, tetrahydrothiophenyl,
dihydropyranyl. In an embodiment of the invention, "Het2" is a
monocyclic saturated heterocycle having 2-7 25C atoms and 1-4 N, 0
and/or S atoms, which may be unsubstituted or monosubstituted by A.
It is preferred for "Het2" to denote a monocyclic saturated
heterocycle having 2-5 C atoms and 1-2 N and/or 0 atoms, which may be
unsubstituted or monosubstituted by A. It goes without saying that
the respective meanings of "Het2" are independent of one another in
the radicals of a formula according to the invention. 30 The term
"halogen", "halogen atom", "halogen substituent" or "Hal" in the
sense of the invention denotes one or more atoms of fluorine (F),
bromine (Br), chlorine (Cl) or iodine (I). The terms "dihalogen",
"trihalogen" and "perhalogen" relate to two, three or four substitu-
ents, where each substituent can be selected, independently of one
another, from the 35group of F, Cl, Br or I. "Halogen" preferably
means F, Cl or Br. F and Cl are particularly preferred, in particular
if the halogens are substituted on an alkyl (haloalkyl) or alkoxy
group (for example CF3 and CF30).  WO 2012/000632PCTfEP2011/003127
The radical R1 preferably denotes H or A, particularly preferably A.
The radical R2 preferably denotes H, A or -CH(R6)(R7). The radical R3
preferably denotes CN or Het', particularly preferably ON or
pyrazole, very particularly preferably ON. The radical R4 preferably
denotes H, A or ON, particularly preferably A. The radical R5
preferably denotes H, A, Hal, COOY, Alk-OA, Ar or Het2, particularly
preferably H, Hal, Alk-OA or Het2.       If the radicals R3 and R5
form a common radical, they are preferably located on adjacent C
15atoms. The radical R6 preferably denotes -CO-NYY, -CO-NY-0Y,
-CO-NY-C(=NH)-NYY or -CO-NY-Alk-OY. 20The radical R7 preferably
denotes Ar or Heti, particularly preferably Ar. The radical X
preferably denotes 0 or Het', particularly preferably 0, pyrazole or
pyrrole, very particularly preferably 0. 25Accordingly, the invention
relates to the compounds of the formula (I) in which at least one  of
the said radicals has one of the meanings indicated above. Radicals
which are not denoted in greater detail in the context of an
embodiment of the formula (I), part-formula thereof or any residue
thereon are intended to have the meaning indicated for the formula
(I), as disclosed herein, in order to achieve the object of the
invention. This means that the 30said radicals may adopt all meanings
assigned to them, as described above or below, including any
preferred embodiments, without being restricted thereto and
independently of their occurrence in another particular context. It
goes without saying, in particular, that each embodiment of a certain
radical can be combined with each embodiment of one or more other
radicals. 35  WO 2012/000632PCT/EP2011/003127 - 12 - R3    (1E) in
which R1 to R5 and X have the meaning indicated above. 5In a
particularly preferred embodiment of the present invention,
pyrazoloquinoline deriva- tives of the part-formula (IA) are provided



(IA) 10in which R1, R4denote Y, R2denotes Y or -CH(R6)(R7), R5denotes
Hal, Y, COOY, Alk-OA or Het2, R6denotes -CO-NYY, -CO-NY-0Y,
-CO-NY-C(=NH)-NYY or -CO-NY-Alk-OY, 15R7denotes Ar or Hetl, Ydenotes
H or A, Adenotes unbranched or branched alkyl having 1-4 C atoms,
where, independ- ently of one another, 1-3 H atoms may be replaced by
Hal, Alkdenotes alkylene having 1-3 C atoms, where 1-2 H atoms may be
replaced by 20Hal and/or OH, Ardenotes phenyl which is unsubstituted
or monosubstituted by Hal,  WO 20121000632PCT/EP2011/003127 - 13 -
Het'denotes mono- or bicyclic heteroaryl having 2-9 C atoms and 1-3 N
and/or S atoms, which may be unsubstituted or monosubstituted by Hal,
A, CN or NYY, Het2denotes a monocyclic saturated heterocycle having
3-5 C atoms and 1-2 N and/or 0 atoms, which may be unsubstituted or
monosubstituted by A, and 5Haldenotes F, CI, Br or!, and/or
physiologically acceptable salts, tautomers and/or stereoisomers
thereof, including mixtures thereof in all ratios.       Very
particular preference is given to compounds of the formulae (I), (IA)
and (1E) which are 10compiled in Table 1. Table 1: Particularly
preferred compounds of the formulae (I), (IA) and/or ( E)  *1  CN * H
2  I. CN * 
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N N \ N // 90 C CY N. N \ N // 91 H2N N N \ //N F  The compounds of
the formula (I) and part-formulae thereof and also the starting
materials for their preparation are prepared by methods known per se,
as are described in the litera- 5 ture (for example in standard
works, such as Houben-Weyl, Methoden der organischen Chemie [Methods
of Organic Chemistry], Georg-Thieme-Verlag, Stuttgart) and/or are
known person skilled in the art, and under reaction conditions which
are known and suitable for the said reactions. Use can also be made
here of variants known per se which are not mentioned here in greater
detail.  WO 2012/000632PCT/EP2011/003127 - 32 - Depending on the
conditions used, the reaction time is between a few minutes and 14
days, the reaction temperature is between -15C and 150C, normally
between 10C and 100C, particularly preferably between 20C and 70C.
5The reaction is carried out in an inert solvent and generally in the
presence of an acid- binding agent, preferably an organic base, such
as DIPEA, triethylamine, dimethylaniline, pyridine, quinoline,
piperidine or diethanolamine. The addition of an alkali-metal or
alkaline-earth metal hydroxide, carbonate or bicarbonate or another
salt of a weak acid of the alkali or alkaline-earth metals,
preferably of potassium, sodium, calcium or caesium, may also be  10
favourable. Suitable bases are metal oxides, such as, for example,
aluminium oxide, alkali-metal hydroxides (including potassium
hydroxide, sodium hydroxide and lithium hydroxide), alkaline-earth
metal hydroxides (for example barium hydroxide and calcium hydroxide)
and alkali-metal alkoxides (for example potassium ethoxide and sodium
propoxide). 15Suitable inert solvents are, inter alia, hydrocarbons,
such as hexane, petroleum ether, ben- zene, toluene or xylene;
chlorinated hydrocarbons, such as trichloroethylene,
1,2-dichloroethane, carbon tetrachloride, chloroform or
dichloromethane; alcohols, such as methanol, ethanol, isopropanol,
n-propanol, n-butanol or tert-butanol; ethers, such as diethyl ether,
diisopropyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers,
such as ethylene glycol 20monomethyl or monoethyl ether, ethylene
glycol dimethyl ether (diglyme); ketones, such as acetone or
butanone; amides, such as acetamide, dimethylacetamide or
dimethylformamide (DMF); nitriles, such as acetonitrile; sulfoxides,
such as dimethyl sulfoxide (DMS0); carbon disulfide; carboxylic
acids, such as formic acid or acetic acid; nitro compounds, such as
nitromethane or nitrobenzene; esters, such as ethyl acetate, or
mixtures of the said 25solvents. Particular preference is given to
glycol ethers, such as ethylene glycol mono- methyl ether, THF,
dichloromethane and/or DMF. 



The process and the subsequent work-up of the reaction mixture can
basically be carried out as a batch reaction or in a continuous
reaction procedure. The continuous reaction pro- 30cedure comprises,
for example, reaction in a continuous stirred-kettle reactor, a
stirred-ket- tle cascade, a loop or cross-flow reactor, a flow tube
or in a microreactor. The reaction mixtures are optionally worked up,
as needed, by filtration via solid phases, chromatography, separation
between immiscible phases (for example extraction), adsorption onto
solid supports, removal of solvents and/or azeotropic mixtures by
distillation, selective distillation, 35sublimation, crystallisation,
co-crystallisation or by nanofiltration on membranes.  WO
2012/000632PCT/EP2011/003127 - 33 - The compounds of the formula (1E)
can preferably be obtained by reacting a compound of the formula (IA)
or alternatively a compound of the formula (111). The present
invention thus also relates to a process for the preparation of
compounds of the formula (1E), part-formulae thereof and/or
physiologically acceptable salts, tautomers and/or stereoisomers
thereof, 5including mixtures thereof in all ratios, having the
following steps: 10in which R1, R2,independently of one another,
denote A or -Alk-Ar, R5denotes Hal, Y, COOY, Alk-OA or Het2, denotes
H or A Adenotes unbranched or branched alkyl having 1-4 C atoms,
where, inde- 15pendently of one another, 1-3 H atoms may be replaced
by Hal, Alkdenotes alkylene having 1-3 C atoms, where 1-2 H atoms may
be replaced by Hal, Ardenotes phenyl which is unsubstituted or
monosubstituted by Hal, Het2denotes a monocyclic saturated
heterocycle having 3-5 C atoms and 1-2 20N and/or 0 atoms, which may
be unsubstituted or monosubstituted by A, and Haldenotes F, Cl, Br or
1,           in acidic medium with a reducing agent and with a
compound E-NO2, 25in which E denotes an element from the 1st main
group,  to give compounds of the part-formula (IB)  WO
2012/000632PCT/EP2011/003127 - 34 - CN              in which R1, R2
and R5 have the meaning indicated above in part-formula (11A), 5and
optionally (b') reaction of the compounds of the part-formula (IB)
with a compound Hal-R4, in which R4 and Hal have the meaning
indicated above, 10to give compounds of the part-formula (IC)
(IC) in which R1, R2 and R5 have the the meaning indicated above in
part-formula (HA), 



and R4 has the meaning indicated above, (b") conversion of R1, -0-R2,
R4, R5 and/or the ON group of the compounds of the part-formula (IC)
to give compounds of the formula (1E)  WO 2012/000632PCUEP2011/003127
- 35 - R3    (1E) in which R1, R2, R3, R4, R5 and X have the meaning
indicated above, 5and/or (low) conversion of a base or acid of the
compounds of the formula (1E) or part-formulae (IB) or (IC) into one
of its physiologically acceptable salts. 10The present invention also
relates to an alternative process for the preparation of com- pounds
of the formula (I), part-formulae thereof and/or physiologically
acceptable salts, tautomers and/or stereoisomers thereof, including
mixtures thereof in all ratios, having the following steps: 15(a)
reaction of a compound of the formula (111) 0' R10 Yt4N R4 in which
R1, R2,independently of one another, denote A or -Alk-Ar, 20R4denotes
Y, R10denotes Hal, denotes H or A, Adenotes unbranched or branched
alkyl having 1-4 C atoms, where, inde- pendently of one another, 1-3
H atoms may be replaced by Hal,  WO 2012/000632PCT/EP2011/003127 - 36
- Alkdenotes alkylene having 1-3 C atoms, where 1-2 H atoms may be
replaced by Hal, Ardenotes phenyl which is unsubstituted or
monosubstituted by Hal, and Haldenotes F, Cl, Br or!, with a compound
of the formula (IV) R3    



(IV) in which 10Ddenotes boric acid, boric ester, organotin compound
or boron trifluoro- methanesulfonate, and R3 and R5 have the meaning
indicated above, to give compounds of the part-formula (ID) 15 R1  R5
(ID) in which R1, R2 and R4 have the meaning indicated above in
formula (III), and R3 and R5 have the meaning indicated above, 20and
optionally  WO 2012/000632PCT/EP2011/003127 - 37 -    (I) in which
R1, R2, R3, R4, R5 and X have the meaning indicated above, 5and/or
(b") conversion of a base or acid of the compounds of the formula (I)
or part-formula (ID) into one of its physiologically acceptable
salts. 10The invention also relates to intermediate compounds of the
formula (II) R NC5 R2 0R9 RI 0N in which R8denotes CN or =0, and 15
R9denotes NO2 or NYY, and R1, R2, R5 and Y have the meaning indicated
above, and/or salts, tautomers and/or stereoisomers thereof,
including mixtures thereof in all ratios. 20In a preferred embodiment
of the present invention, intermediate compounds having the
part-formula (IIA) are provided  WO 2012/000632PCT/EP2011/003127 



- 38 -  in which R1, R2,independently of one another, denote A or
-Alk-Ar, 5R5denotes Hal, Y, COOY, Alk-OA or Het2, denotes H or A
Adenotes unbranched or branched alkyl having 1-4 C atoms, where,
independ- ently of one another, 1-3 H atoms may be replaced by Hal,
Alkdenotes alkylene having 1-3 C atoms, where 1-2 H atoms may be
replaced by 10Hal, Ardenotes phenyl which is unsubstituted or
monosubstituted by Hal, Het'denotes a monocyclic saturated
heterocycle having 3-5 C atoms and 1-2 N            and/or 0 atoms,
which may be unsubstituted or monosubstituted by A, and Haldenotes F,
Cl, Br or I, 15and/or salts, tautomers and/or stereoisomers thereof,
including mixtures thereof in all ratios.    The invention also
relates to a process for the preparation of intermediate compounds of
the formula (II) and/or salts, tautomers and/or stereoisomers
thereof, including mixtures 20thereof in all ratios, having the
following steps: (a) reaction of a compound of the formula (V) 72Hal
0 25in which R1, R2, R9 and Hal have the meaning indicated above,
with a compound of the formula (VI)  WO 2012/000632PCT/EP2011/003127
- 39 -    in which R5 and R8 have the meaning indicated above, 5to
give compounds of the formula (II)    in which RI, R2, R5, R8 and R9
have the meaning indicated above. 10and optionally (b) conversion of
a base or acid of the compounds of the formula (II) into one of its
salts. The invention furthermore relates to intermediate compounds of
the formula (III)  R1.-  



15  in which R10denotes H or Hal, and R1, R2, R4 and Hal have the
meaning indicated above,       and/or salts, tautomers and/or
stereoisomers thereof, including mixtures thereof in all 20ratios.
WO 2012/000632PCT/EP2011/003127 -40 - In a preferred embodiment of
the present invention, intermediate compounds of the formula (III)
are provided in which R1, R2,independently of one another, denote A
or -Alk-Ar, R4denotes Y, 5R10denotes Hal, denotes H or A, Adenotes
unbranched or branched alkyl having 1-4 C atoms, where, independ-
ently of one another, 1-3 H atoms may be replaced by Hal, Alkdenotes
alkylene having 1-3 C atoms, where 1-2 H atoms may be replaced by
10Hal, Ardenotes phenyl which is unsubstituted or monosubstituted by
Hal, and Haldenotes F, Cl, Br or!, and/or salts, tautomers and/or
stereoisomers thereof, including mixtures thereof in all ratios. 15
The invention still furthermore relates to a process for the
preparation of intermediate compounds of the formula (III),
part-formulae thereof and/or salts, tautomers and/or stereo-isomers
thereof, including mixtures thereof in all ratios, having the
following steps: 20(a) reaction of a compound of the formula (VII) R2
0 in which R1 and R2 have the meaning indicated above, 25in acidic
medium with a compound E-NO2 in which E denotes an element from the
1st main group, to give compounds of the part-formula (IIIA)  WO
2012/000632PCT/EP2011/003127 -41 -    (IIIA) in which R1 and R2 have
the meaning indicated above, 



5and optionally (b') halogenation of the compounds of the
part-formula (IIIA) to give compounds of the part-formula (IIIB) Hal
Yt4N 10(IIIB) in which R1, R2 and Hal have the meaning indicated
above, (b") reaction of the compounds of the formula (IIIA) or (IIIB)
with a compound Hal-R4, in which R4 and Hal have the meaning
indicated above, 15 to give compounds of the formula (III)    in
which R1, R2, R4 and R10 have the meaning indicated above,  and/or
(bm) conversion of a base or acid of the compounds of the formula
(III) into one of its salts. 5 The starting compounds are generally
known. If they are novel, they can be prepared by methods known per
se. The compounds of the formulae (IV), (V), (VI) and (VII) can be
prepared by known methods. If desired, the starting materials can be
formed in situ, so that they are not isolated from the reaction
mixture, but instead are immediately converted fur- 10ther into the
compounds according to the invention. It is likewise possible to
carry out the reaction stepwise. The said compounds according to the
invention can be used in their final non-salt form. On the other
hand, the present invention also encompasses the use of these
compounds in the 15 form of their pharmaceutically acceptable salts,
which can be derived from various organic and inorganic acids and
bases by procedures known in the art. Pharmaceutically acceptable
salt forms of the compounds of the formulae (I), (II) and (III) and
part-formulae thereof are for the most part prepared by conventional
methods. If the compounds contain a carboxyl group, one of its
suitable salts can be formed by reacting the compound with a suit-
20able base to give the corresponding base-addition salt. Such bases
are, for example, alkali- metal hydroxides (for example potassium
hydroxide, sodium hydroxide and lithium hydroxide), alkaline-earth
metal hydroxides (for example barium hydroxide and calcium
hydroxide), alkali-metal alkoxides (for example potassium ethoxide
and sodium propoxide) and various organic bases, such as piperidine,
diethanolamine and N-methylglutamine. A base 25of the formulae (I),
(II) and (III) and part-formulae thereof can be converted into the
associ- ated acid-addition salt using an acid, for example by
reaction of equivalent amounts of the base and the acid in an inert
solvent, such as, for example, ethanol, with subsequent evaporation.
Suitable acids for this reaction are, in particular, those which give
physiologically acceptable salts, such as, for example, hydrogen
halides (for example hydrogen chlo- 30ride, hydrogen bromide or
hydrogen iodide), other mineral acids and corresponding salts thereof
(for example sulfate, nitrate or phosphate and the like), alkyl- and
monoaryl-  sulfonates (for example ethanesulfonate, toluenesulfonate
and benzenesulfonate) and other organic acids and corresponding salts
thereof (for example acetate, trifluoroacetate, tartrate, maleate,
succinate, citrate, benzoate, salicylate, ascorbate and the like.
Salts with 35physiologically unacceptable acids, for example
picrates, can be used for the isolation and/or purification of the
compounds of the formula (I).  WO 2012/000632PCT/EP2011/003127 - 43 -
With regard to that stated above, it can be seen that the expression
"pharmaceutically acceptable salt" in the present connection is taken
to mean an active compound which comprises a compound of the formula
(I) in the form of one of its salts, in particular if this salt form
imparts improved pharmacokinetic properties on the active compound
compared 5with the free form of the active compound. The
pharmaceutically acceptable salt form of the active compound can also



may accordingly occur in various enantiomeric forms. They may
therefore be in racemic or optically active form. Since the
pharmaceutical efficacy of the racemates or stereoisomers of the
compounds of the formula (I) may differ, it may be desirable to use
the enantiomers. In these cases, the end product, or even the
intermediate, may be separated into enanti- 15omeric compounds by
chemical or physical measures known to the person skilled in the art
or already employed as such in the synthesis. Surprisingly, it has
been found that the compounds according to the invention cause spe-
cific inhibition of serine/threonine protein kinases. The invention
therefore furthermore 20relates to the use of compounds of the
formula (I) or part-formulae thereof and/or physio-  logically
acceptable salts, tautomers and/or stereoisomers thereof, including
mixtures thereof in all ratios, for the inhibition of
serine/threonine protein kinases, preferably PIKKs, particularly
preferably DNA-PK. The term "inhibition" relates to any reduction in
the activity which is based on the action of the specific compounds
according to the invention in that 25 the latter are capable of
interacting with the target molecule in such a way that recognition,
binding and blocking is made possible. The compounds are
distinguished by high affinity to at least one serine/threonine
protein kinases, ensuring reliable binding and preferably complete
blocking of the kinase activity. The compounds are particularly
preferably monospecific in order to guarantee exclusive and direct
recognition of the selected kinase. The term 30"recognition" relates
here to any type of interaction between the compound and the said
target molecules, in particular covalent or non-covalent bonds, such
as, for example, a covalent bond, hydrophobic/hydrophilic
interactions, van der Waals forces, ion attraction, hydrogen bonds,
ligand/receptor interactions, base pairs of nucleotides or
interactions between epitope and antibody binding site. 35  WO
2012/000632PCT/EP20111003127 - 44 - based assays. Measurement of the
kinase activity is a technique which is well known to the person
skilled in the art. Generic test systems for the determination of the
kinase activity using substrates, for example histone (Alessi et al.
(1996) FEBS Lett. 399(3): 333) or the basic myelin protein, are
described in the literature (Campos-Gonzalez & Glenney (1992) 5JBC
267: 14535). Various assay systems are available for the
identification of kinase inhibitors. In the scintillation proximity
assay (Sorg et al. (2002) J Biomolecular Screening 7: 11) and the
flashplate assay, the radioactive phosphorylation of a protein or
peptide as substrate are measured using ATP. In the presence of an
inhibitory compound, a decreased radioactive signal, or none at all,
is detectable. Furthermore, homogeneous 10time-resolved fluorescence
resonance energy transfer (HTR-FRET) and fluorescence pola- risation
(FP) technologies are useful as assay methods (Sills et al. (2002) J
Biomolecular Screening 191). Other non-radioactive ELISA methods use
specific phospho-antibodies (phospho-ABs). The phospho-AB binds only
the phosphorylated substrate. This binding can be detected by
chemiluminescence using a second peroxidase-conjugated anti-sheep
15antibody. The above-mentioned use of the compounds can take place
in in-vitro or in-vivo models. The susceptibility of a particular
cell to treatment with the compounds according to the invention can
be determined by testing in vitro. Typically, a culture of the cell
is incubated 20with a compound according to the invention at various



according to the invention exhibit and cause an inhibiting effect,
which is usually documented by 1050 values in a suitable range,
preferably in the micromolar range and more preferably in the
nanomolar range. The kinase is inhibited, in particular, to the
extent of 50% if the concentration of the compounds is less than 1
pM, preferably less than 0.5 pM, 15particularly preferably less than
0.1 pM. This concentration is called the IC50 value. The invention
also relates to a medicament comprising at least one compound of the
formula (I) or part-formulae thereof and/or physiologically
acceptable salts, tautomers and/or stereoisomers thereof, including
mixtures thereof in all ratios. The invention also relates to 20a
pharmaceutical composition comprising, as active compound, an
effective amount of at least one compound of the formula (I) or
part-formulae thereof and/or physiologically acceptable salts,
tautomers and/or stereoisomers thereof, including mixtures thereof in
all ratios, together with pharmaceutically tolerated assistants. 25A
"medicament", "drug" and a "pharmaceutical composition" or
"pharmaceutical formula- tion" here is any composition which can be
employed in the prophylaxis, therapy, progress control or
aftertreatment of patients who, at least temporarily, exhibit a
pathogenic modification of the overall condition or the condition of
individual parts of the patient organism, preferably as a consequence
of cancer, tumours, metastases, angiogenesis disorders,  30
retroviral diseases, immune diseases and/or accelerated ageing
processes, particularly preferably as a consequence of cancer,
tumours, metastases and/or angiogenesis disorders. In order to
increase the protective or therapeutic action of the compounds
according to the 35invention, pharmaceutically tolerated adjuvants
can be added. For the purposes of the invention, any substance which
facilitates, enhances or modifies an effect with the compounds in
accordance with the invention is an "adjuvant". Known adjuvants are,
for exam-  WO 2012/000632PCT/EP2011/003127 - 46 - ple, aluminium
compounds, such as, for example, aluminium hydroxide or aluminium
phosphate, saponins, such as, for example, QS 21, muramyl dipeptide
or muramyl tripeptide, proteins, such as, for example,
gamma-interferon or TNF, ME 59, phosphatdibylcholine, squalene or
polyols. The co-application of egg albumin in complete Freund's
adjuvant can 5 likewise cause increased cell-mediated immunity and
thus support the action of neutralising antibodies formed.
Furthermore, DNA, which has an immunostimulatory property, or which
encodes a protein with an adjuvant effect, such as, for example, a
cytokine, can be applied in parallel or in a construct. 10The
introduction of the pharmaceutical composition into a cell or
organism can be carried out in accordance with the invention in any
manner which enables the kinases to be brought into contact with the
compounds present in the composition, as a consequence of which a
response is induced. The pharmaceutical composition of the present
invention can be administered orally, transdermally, transmucosally,
transurethrally, vaginally, rectally, 15pulmonarily, enterally and/or
parenterally. The type of administration selected depends on the
indication, the dose to be administered, individual-specific
parameters, etc. In particular, the various types of administration
facilitate site-specific therapy, which minimises side effects and
reduces the active-compound dose. Very particularly preferred
injections are intradermal, subcutaneous, intramuscular or



tion. For the preparation of the injection solution, aqueous media,
such as, for example, distilled water or physiological salt
solutions, can be used, where the latter include acidic and basic
addition salts. The pharmaceutical composition may also be in the
form of a solid composition, for example in the lyophilised state,
and can then be prepared before use by 20addition of a dissolving
agent, such as, for example, distilled water. The person skilled in
the art is familiar with the basic principles of the preparation of
lyophilisates.  The concentration of the active compound in the
formulation can be 0.1 to 100 per cent by weight. It is crucial that
the pharmaceutical composition comprises, as active compound, an
25effective amount of the compound together with the pharmaceutically
tolerated assistants. The terms "effective amount" or "effective
dose" are used interchangeably herein and denote an amount of the
pharmaceutical active compound which has a prophylactically or
therapeutically relevant action on a disease or pathological change
in cell, tissue, organ or mammal. A "prophylactic action" prevents
the outbreak of a disease or even infection with a 30 pathogen after
ingress of individual representatives in such a way that subsequent
spread thereof is greatly reduced or they are even completely
deactivated. A "prophylactic action" also includes an increase in
normal physiological function. Prophylaxis is advisable, in
particular, if an individual has predispositions for the onset of the
above-mentioned diseases, such as, for example, a family history, a
gene defect or a recently survived disease. A 35 "therapeutically
relevant action" frees in part or full from one, more than one or all
disease symptoms or results in the partial or complete reversal of
one, more than one or all physiological or biochemical parameters
which are associated with or causally involved in the dis-  WO
2012/000632PCT/EP2011/003127 - 48 - ease or pathological change into
the normal state. Progress control is also taken to be a type of
therapeutic treatment if the compounds are administered at certain
time intervals, for example in order completely to eliminate the
symptoms of a disease. The respective dose or dose range for the
administration of the compounds according to the invention is
5sufficiently large to achieve the desired prophylactic or
therapeutic effect of induction of a biological or medical response.
In general, the close will vary with the age, constitution and gender
of the patient, and the severity of the disease will be taken into
account. It goes without saying that the specific dose, frequency and
duration of administration are, in addition, dependent on a
multiplicity of factors, such as, for example, the targeting and
binding 10ability of the compounds, feeding habits of the individual
to be treated, type of administra- tion, excretion rate and
combination with other drugs. The individual dose can be adjusted
both with respect to the primary disease and also with respect to the
occurrence of any complications. The precise dose can be established
by a person skilled in the art using known means and methods. This
teaching of the invention is valid and can be applied 15without
restrictions to the pharmaceutical composition comprising the
compounds of the formula (I), if it appears appropriate.    In an
embodiment of the invention, the compounds are administered in a dose
of 0.01 mg to 1 g per dosage unit, preferably between 1 to 700 mg,
particularly preferably 5 to 100 mg. 20The daily dose is in
particular between 0.02 and 100 mg/kg of body weight.  In order to



caused, promoted and/or spread by the activity of serine/threonine
protein kinases. In accordance with the invention, compounds of the
formula (I) or part-formulae thereof and/or physiologically
acceptable salts, tautomers and/or stereoisomers thereof, including
mix- 30tures thereof in all ratios, are suitable for use in the
prophylaxis, therapy and/or progress control of diseases which are
caused, promoted and/or spread by activity of serine/ threonine
protein kinases. For the identification of a corresponding signalling
pathway and in order to detect interactions between various
signalling pathways, suitable models or model systems have been
developed, for example cell culture models (Khwaja et al. (1997) 35
EMBO 16: 2783) and models of transgenic animals (White et al. (2001)
Oncogene 20: 7064). In order to determine certain stages in the
signalling cascade, interacting compounds can be used in order to
modulate the signal (Stephens et al. (2000) Biochemical J  WO
2012/000632PCT/EP2011/003127 - 50 - 351: 95). In addition, the
compounds according to the invention can also be used as reagents for
testing kinase-dependent signalling pathways in animals and/or cell
culture models or in the clinical diseases mentioned in this
application. As discussed herein, these signalling pathways are
relevant for various diseases. Accordingly, the compounds accord-
5ing to the invention are useful in the prophylaxis, therapy and/or
progress control of disea- ses which are dependent on signalling
pathways with participation by serine/threonine protein kinases. In
accordance with the invention, the compounds of the formula (I) or
part-formulae thereof 10and/or physiologically acceptable salts,
tautorners and/or stereoisomers thereof, including mixtures thereof
in all ratios, are suitable for use in the prophylaxis, therapy
and/or progress control of cancer, tumours, metastases, angiogenesis
disorders, retroviral diseases and/or immune diseases, in particular
cancer, tumours, metastases and/or angiogenesis disorders. In
accordance with the invention, the compounds of the formula (I) or
part-for- 15mulae thereof and/or physiologically acceptable salts,
tautomers and/or stereoisomers thereof, including mixtures thereof in
all ratios, are also suitable for use in the slowing of ageing
processes, where the slowing takes place with reference to the
comparison of the life span of the treated host or cells, cell
cultures, tissues or organs thereof with corresponding positive or
negative controls and/or statistics. It goes without saying that the
host 20of the pharmaceutical compounds is also included in the scope
of protection of the present invention. The tumour is, in particular,
selected from the group of diseases of squamous epithelium, bladder,
stomach, kidneys, head, neck, oesophagus, cervix, thyroid, intestine,
liver, brain, 25 prostate, urogenital tract, lymphatic system,
larynx, lung, skin, blood and immune system, and/or the cancer is
selected from the group of monocytic leukaemia, lung adenocarcinoma,
small-cell lung carcinoma, pancreatic cancer, glioblastoma, bowel
carcinoma, breast carcinoma, acute myeloid leukaemia, chronic myeloid
leukaemia, acute lymphatic leukaemia, chronic lymphatic leukaemia,
Hodgkin's lymphoma and non-Hodgkin's lymphoma. 30 A further
embodiment of the present invention relates to the compounds
according to the invention in combination with radiotherapy and/or
with at least one further active compound, preferably in combination
with radiotherapy and/or an anticancer agent. Industrial irradiation
methods which are used clinically preferably include photon



the formula (I) and/or physiologically acceptable salts, tautomers
and/or stereoisomers thereof, including mixtures thereof in all
ratios, for the sensitisation of cancer cells to anti- 30cancer
agents and/or ionising radiation, with the proviso that the
sensitisation does not take place in vivo on the human body. The
sensitisation preferably takes place ex vivo or in vitro by
administering the compounds to cells, cell cultures, tissues or
organs which comprise serine/threonine protein kinases. The ex-vivo
use is used, in particular, in the case of animal cells which
originate from an animal organism which is affected by a disease
which is 35selected from the group of cancer, tumours, metastases
and/or angiogenesis disorders. The cells treated ex vivo can either
continue to be kept in culture for subsequent investigations or
transferred into an animal, which can be the host animal or another
animal. The ex-  WO 2012/000632PCT/EP2011/003127 - 52 - vivo
sensitisation according to the invention is particularly advantageous
for testing the specific action of the compounds, so that the in-vivo
dose can be pre-adjusted correspond- ingly with evaluation of these
ex-vivo data. As a result thereof, the therapeutic effect is
increased significantly. 5 The invention furthermore teaches a method
for the prophylaxis, therapy and/or progress control of cancer,
tumours, metastases, angiogenesis disorders, retroviral diseases,
immune diseases and/or ageing processes in which an effective amount
of at least one compound according to the invention and/or
physiologically acceptable salts, tautomers 10and/or stereoisomers
thereof, including mixtures thereof in all ratios, is administered to
a subject to be treated. Preferred subjects in the sense of the
invention are humans or animals, particularly preferably humans. It
is known to the person skilled in the art here that he can administer
the compounds according to the invention, which can of course also be
used as the pharmaceutical composition according to the invention, in
various doses to an 15 organism, in particular a human patient. The
effective amount and the type of administration can be determined by
the person skilled in the art by routine experiments. The previous
teaching of the invention and embodiments thereof are valid and can
be applied without restrictions to the treatment method, if it
appears appropriate. 20All said and further constituents or
components are familiar to the person skilled in the art and can
experience a specific embodiment for the teaching according to the
invention in routine experiments. All documents cited in the
description are hereby intended to be incorporated in their entirety
into the disclosure of the present invention as reference. 25As part
of the invention presented here, novel pyrazoloquinoline compounds of
the formula (I) were provided for the first time. The compounds
according to the invention control serine/threonine protein kinases,
in particular DNA-PK, affinitively and/or selectively. The compounds
from formula (I) and derivatives thereof are distinguished by high
specificity and stability, low preparation costs and easy handling.
These properties form the basis for 30a reproducible mode of action,
including the absence of cross-reactivities, and reliable and safe
interaction with the corresponding target structures. The invention
also includes the use of the present pyrazoloquinoline derivatives
for the inhibition, regulation and/or modulation of the signalling
cascade of serine/threonine protein kinases, in particular DNA-PK,
and thus offers novel tools for research and/or diagnostics. 35  WO



reduced dose is also accompanied by reduced or no medical side
effects. In addition, the highly selective inhibition by the
compounds according to the invention is also reflected by a reduction
in undesired side effects, which is independent of the dose. 30It
goes without saying that this invention is not restricted to the
specific compounds, phar- maceutical compositions, uses and methods
as described herein, since such things can be varied. It furthermore
goes without saying that the terminology used here serves exclusively
the purpose of description of particular embodiments and is not
intended to restrict the scope of protection of the invention. As
used here in the specification, including the  35 appended claims,
word forms in the singular, such as, for example, "a" or "the",
include the equivalent in the plural, so long as the context does not
specifically indicate otherwise. For example, the reference to "a
compound" includes a single compound or a plurality of com-  WO
2012/000632PCT/EP2011/003127 - 54 - pounds, which may in turn be
identical or different, or the reference to "a method" includes
equivalent steps and methods which are known to the person skilled in
the art. The invention is explained in greater detail below with
reference to non-limiting examples of 5 specific embodiments. The
examples should, in particular, be interpreted as not being
restricted to the feature combinations specifically illustrated, but
instead the illustrative features can in turn be freely combined so
long as the object of the invention is achieved. Above and below, all
temperatures are indicated in C. In the following examples, "conven-
10tional work-up" means: water is added if necessary, the pH is
adjusted, if necessary, to values between 2 and 10, depending on the
constitution of the end product, the mixture is extracted with ethyl
acetate or dichloromethane, the phases are separated, the organic
phase is dried over sodium sulfate, evaporated and purified by
chromatography on silica gel and/or by crystallisation. Rf values on
silica gel; eluent: ethyl acetate/methanol 9:1. 15 NMR (1H) was
carried out with the following parameters. Instruments: Bruker Avance
DRX 500, Bruker Avance 400, Bruker DPX 300 Reference: TMS TD (time
domain = number of data points or digital resolution): 65536 20
Solvent: DMSO d6 NS (number of scans): 32 SF (spectrometer frequency
= transmission frequency): 500 MHz TE (temperature): 303 K 25HPLC-MS
was carried out with the following parameters. Instrument: Agilent
Technologies 1200 series Methods: ESI1ROD.M and POLAR.M (3.8 min.,
solvent gradient) Column: ChromolithSpeedROD RP18e50-4.6
Solvent: acetonitrile + 0.05% of HCOOH / deionised water + 0.04% of
HOOCH 30Detection wavelength: 220 nm MS type: API-ES  WO
2012/000632PCT/EP2011/003127 - 55 - EXAMPLE 1: Synthesis of
4-(8-hydroxy-7-methoxy-3-methyl-3H-pyrazolo[3,4-c]quinolin-1-yI)-
benzonitrile    CN  b,c) 



R2-0   TFA BBr, in CH2C12 (1.0 M)  R5   ( 95%)  b)  c)  R1 = CH,, R2
= H R1 = H, R2 = CH3
56-Benzyloxy-7-methoxy-3-nitro-1H-quinolin-4-one (9.10 g, 27.89 mmol,
cf. Acta Pharma- cologica Sinica (2008) 29(12): 1529) is suspended in
dry N,N-dimethylformamide (70 ml). Phosphoryl chloride (2.82 ml,
30.68 mmol) is subsequently added, and the mixture is heated at 100C
for 30 min. After cooling, the reaction mixture is added to 500 ml of
ice- water with stirring, and the mixture is stirred for a further 30
min. The precipitate formed is 10filtered off with suction, washed
with water and dried in vacuo, with 6-benzyloxy-4-chloro-7-
methoxy-3-nitroquinoline (9.57 g, 27.76 mmol) being isolated as a
pale-beige solid with melting point 169.6C. MS: 345.1 (M+H+), TLC
(HPTLC): Rf = 0.44 (cyclohexane/ethyl acetate 2:1 parts by volume).
15Under a nitrogen atmosphere, 4-cyanophenylacetonitrile (3.86 g,
27.12 mmol) is dissolved in dry tetrahydrofuran (185 m1). Sodium
hydride (60% dispersion in paraffin oil, 2.17 g, 54.25 mmol) is
subsequently added in portions with ice-bath cooling, and the mixture
is stirred for a further 30 min. A suspension of
6-benzyloxy-4-chloro-7-methoxy-3-nitro-quinoline (9.35 g, 27.12 mmol)
in N,N-dimethylformarnide (50 ml) is then added at room tem-  WO
2012/000632PCT/EP2011/003127 - 56 - perature, and the mixture is
subsequently stirred for a further 2 h. When the reaction is
complete, the mixture is added to 2.5 I of water and neutralised
using 1.0 M hydrochloric acid with vigorous stirring. After stirring
for 30 min, the suspension is acidified to about pH 2, and, after a
further 30 min, the precipitate obtained is filtered off with
suction, rinsed with 5water and dried overnight in a high vacuum. The
crude product is subsequently purified over flash silica gel (solvent
gradient cyclohexane / 0-50% by vol. of ethyl acetate), giving
4-[(6-benzyloxy-7-methoxy-3-nitroquinolin-4-y0cyanomethyl]benzonitril
e (11.31 g, 25.11 mmol) as a solid having a melting point of 147.9C.
MS: 451.1 (M+H+), TLC (HPTLC) (HPTLC): Rf = 0.68 (cyclohexane/ethyl
acetate 1:1 parts by volume). 10
4-[(6-Benzyloxy-7-methoxy-3-nitroquinolin-4-y0cyanomethyl]benzonitril
e (5.0 g, 11.1 mmol) is suspended in water (250 ml) and heated to the
boil. Potassium permanganate (5.26 g, 33.3 mmol) is subsequently
added in portions at such a rate that the subsequent addition is only
made when the previous one has decoloured (time needed: about 2.5 h).
The mixture 



15is then heated under reflux for a further 2 h. After cooling to
about 60C, the mixture is fil- tered with suction. The aqueous
filtrate is discarded, the filter cake is suspended four times in
N,N-dimethylformamide (250 ml each time) and filtered off with
suction (TLC (HPTLC) product monitoring). The combined DMF solutions
are acidified to about pH 4 using 1.0 M hydrochloric acid (colour
change) and evaporated to dryness in vacuo, giving an oil. The  20
residue is taken up in tetrahydrofuran (5.0 ml), and ethyl acetate
(100 ml) is subsequently added, the mixture is stirred for 30 min,
and subsequently cooled in an ice bath. The precipitate obtained is
filtered off with suction and dried in a high vacuum, giving
4-(6-benzyloxy-7-methoxy-3-nitroquinoline-4-carbonyl)benzonitrile
(3.61 g, 8.22 mmol) as a solid having a melting point of 262C. MS:
440.1 (M+W), TLC (HPTLC) (HPTLC): Rf = 0.44 (cyclo- 25hexane/ethyl
acetate 1:1 parts by volume).
4-(6-Benzyloxy-7-methoxy-3-nitroquinoline-4-carbonyl)benzonitrile
(8.82 g, 20.07 mmol), iron powder (11.21 g, 200.7 mmol) and 2.0 M
hydrochloric acid (22.76 ml) are suspended in methanol (455 ml)
(stirrer motor) and heated at 66C for 18 h. When the reaction is com-
30plete (TLC (HPTLC) monitoring), the solid material is filtered off
through kieselguhr with suction and rinsed with tetrahydrofuran (500
ml). The filtrate is evaporated to half its volume in vacuo.
Semi-saturated NaCI solution (300 ml) is subsequently added, and the
mixture is extracted twice with ethyl acetate (300 ml each time). The
combined organic phases are dried over sodium sulfate, filtered with
suction and evaporated to dryness in vacuo. The 35residue obtained is
dissolved in ethyl acetate and filtered through a little flash silica
gel. The filtrate is evaporated in vacuo, the residue is suspended in
ethyl acetate (70 ml) and ethanol (20 ml), subsequently filtered off
with suction and dried in a high vacuum, giving 4-(3-  WO
2012/000632PCT/EP2011/003127 - 57 -
amino-6-benzyloxy-7-methoxyquinoline-4-carbonyl)benzonitrile (5.83 g,
14.23 mmol) as a solid having a melting point of 192.6C. MS: 410.1
(M+1-1), TLC (HPTLC): R = 0.36 (ethyl acetate). 5A solution of sodium
nitrite (483 mg, 6.99 mmol) in water (2.5 ml) is added dropwise over
the course of 1.5 h at (-)10C to a suspension of
4-(3-amino-6-benzyloxy-7-methoxy-quinoline-4-carbonyl)benzonitrile
(2.60 g, 6.35 mmol) in concentrated hydrochloric acid (50 ml). The
mixture is subsequently stirred for a further 30 min. A solution of
tin(11) chloride dihydrate (5.02 g, 22.23 mmol) in concentrated
hydrochloric acid (3.8 ml) is then added at 10(-)5C. The suspension
obtained is stirred at room temperature for 1 h, subsequently diluted
with water (500 ml), stirred for 30 min and filtered with suction.
The filter cake is rinsed with water and dried in a high vacuum,
giving
4-(8-benzyloxy-7-methoxy-3H-pyrazolo[3,4-c]quinolin-1-yl)benzonitrile
(2.42 g, 5.95 mmol) as a solid having a melting point of 222.8C
(decomposition). MS: 407.1 (M+H+), TLC (HPTLC): Rf = 0.27 (ethyl
acetate). 15
4-(8-Benzyloxy-7-methoxy-3H-pyrazolo[3,4-c]quinolin-1-yl)benzonitrile
(2.50 g, 6.15 mmol) is dissolved in N, N-dimethylformamide (72 m1).
K2CO3 (1.70 g, 12.3 mmol) and iodomethane (421 pl, 6.76 mmol) are
subsequently added at room temperature, and the reac- tion mixture is
stirred for 18 h (TLC (HPTLC) monitoring). The mixture is then added
to 20water (500 ml) and stirred for 30 min. The precipitate obtained



Structural formula  Name Analysis IC50 DNA-PK [PM] 1  IP N. CM H
4-(7,8-Dimethoxy-3H- olin- pyrazolo[3,4-c]quin1- yObenzonit rile MS:
330.9 (M+H+), TLC (HPTLC): Rf = 0.37 (ethyl acetate) < a 1 2  Ili -.
CM   4-(7,8-Dimethoxy-3- methy1-3H-pyrazolo- [3,4-c]quinolin-1-y1)-
benzonitrile MS: 345.2 (M+H+), TLC (HPTLC): Rf= 0.21 (ethyl acetate)
<0.1 3 



O (110 CM . Br 2-Bromo-4-(7,8- dimethoxy-3H-pyrazolo-
[3,4-c]quinolin-1-y1)- benzonitrile MS: 423.0/425.0 (M+H+), TLC
(HPTLC): ft = 0.44 (ethyl acetate/ethanol 8:1, parts by volume) < 0.1
4 HO NI CN N  4-(7-Hydroxy-8-methoxy- 3-methy1-3H-pyrazolo-
[3,4-c]quinolin-111)- benzonitrile MS: 331.1 (M+H+), TLC (HPTLC): ft=
0.44 (ethyl acetate/ethanol 8:1, parts by volume) < 0.1  - 59 -  z
C.)  z 



, "z---- r  / oz C \ 4-(8-Hydroxy-7-inethoxy- 3-methyl-3H-pyrazolo-
[3,4-c]quinolin-1-yI)- benzonitrile   1H NMR (400 MHz, DMSO) 6 = 9.43
(s, 1H), 8.09-8.07 (d, J = 8 Hz, 2H), 7.93 - 7.91 (d, J = 8 Hz, 2H),
7.62 (s, 1H), 7.40 (s, 1H), 4.33 (s, 3H), 3.95 (s, 3H). < 0.1  OH 10
CN 40 N \ 3-Fluoro-4-(8-hydroxy-7- methoxy-3-melhy1-3H-
pyrazolo[3,4-c]quinolin- 1-yl)benzonitrile MS: 349.1 (M+H+), TLC
(HPTLC): Rf = 0.33 (ethyl acetate/ethanol 8:1, parts by volume) <0.1
11101 CN \ci H 2-Chloro-4-(7,8- dimethoxy-3H-pyrazolo-
[3,4-c]quinolin-1-y1)- benzonitrile MS 365.0 (M+H+, monochloro
isotope distribution), 



TLC (HPTLC): Fit = 0.49 (ethyl acetate) < 0.1  EXAMPLE 2: Synthesis
of 1-bromo-7,8-dimethoxy-3-methyl-3H-pyrazolo[3,4-c]quinoline
IPd/C, 112 (79%) or e.g. Fe/HCI    DMF (50%)  R1-0  R2-0   WO
2012/000632PCT/EP2011/003127 - 60 - Zn(CH3)2(1.2 M in toluene, 15.35
ml, 18.43 mmol) and Pd(dppf)C12 (2.28g, 2.92 mmol) are added to a
solution of 4-chloro-6,7-dimethoxy-3-nitroquinoline (7.5 g, 27.92
mmol) in water-and oxygen-free dioxane (200 ml, pre-treatment:
nitrogen gas passed through for 30 min). The reaction mixture is
heated at 80C for 8 h, giving a solution. After cooling to room tem-
5perature, water (65 ml) is slowly added, and the mixture is
extracted with ethyl acetate (60 m1). After separation, the organic
phase is washed with a little hydrochloric acid (1.0 M, 5 m1). The
aqueous phase is extracted three times with ethyl acetate (60 ml each
time). The combined organic phases are dried over Na2SO4, filtered
with suction and evaporated to dryness in vacuo. The residue is
purified by chromatography over flash silica gel (solvent
10cyclohexane / ethyl acetate 2:1, parts by volume), giving
6,7-dimethoxy-4-methy1-3-nitro- quinoline (5.82 g, 23.44 mmol) as a
solid. MS: 249.0 (M+W), TLC (HPTLC): Rf = 0.45 (cyclohexane/ethyl
acetate 1:1, parts by volume).
6,7-Dimethoxy-4-methyl-3-nitroquinoline (5.80 g, 23.36 mmol) is
dissolved in tetrahydro-  15 furan (60 ml). Palladium on carbon (5%,
2.90 g, water-moist) is subsequently added, and the suspension is
stirred turbulently in a hydrogen atmosphere at room temperature for
16 h. When the reaction is complete, the solid material is filtered
off with suction through kieselguhr and rinsed with tetrahydrofuran.
The filtrate is evaporated to dryness in vacuo, giving
3-amino-6,7-dimethoxy-4-methylquinoline (4.05 g, 18.56 mmol) as a
solid. MS: 219.0 20(M+H.), TLC (HPTLC): Rf = 0.35 (ethyl
acetate/ethanol 8:1, parts by volume). Sodium nitrite (1.28 g, 18.60
mmol), dissolved in water (2.5 ml), is added to a solution of
3-amino-6,7-dimethoxy-4-methylquinoline (2.70 g, 12.39 mmol) in
glacial acetic acid (90 ml). The reaction mixture is stirred at room
temperature for 3 h. When the reaction is 25complete, the mixture is
evaporated in vacuo. The residue is taken up in water, filtered and
rinsed with water. The filtrate is evaporated to dryness in vacuo.
The residue obtained is filtered off with suction a number of times
through a little flash silica gel in a frit with cyclohexane/ethyl
acetate 4:1 (parts by volume) in order to remove impurities. The
filtrate is discarded. The filter cake is subsequently washed with
ethyl acetate/0-10% by vol. of ethanol, 30and the filtrate is
evaporated to dryness in vacuo, giving
7,8-dimethoxy-3H-pyrazolo[3,4-4- quinoline (2.29 g, purity 85%, 8.48
mmol) as a solid. MS: 230.0 (M+H+), TLC (HPTLC): 0.45 (ethyl
acetate/ethanol 8:1, parts by volume).
7,8-Dimethoxy-3H-pyrazolo[3,4-clquinoline (500 mg, 2.18 mmol) is
dissolved in water 



35(40 ml). Bromine (220 pl, 4.36 mmol) is subsequently added dropwise
at room temperature with exclusion of light. The reaction solution is
then stirred for 1 h. When the reaction is complete, the mixture is
evaporated to dryness in vacuo, giving 1-bromo-7,8-dimethoxy-3/-/-
WO 2012/000632PCT/EP2011/003127 -61 - pyrazolo[3,4-c]quinoline (752
mg, purity 85%, 2.07 mmol) as a solid. MS: 308.0 / 310.0 (M+H+,
monobromo isotope distribution), TLC (HPTLC): Rf = 0.50 (ethyl
acetate/ethanol 8:1, parts by volume). 5Potassium carbonate (270 mg,
1.95 mmol) and methyl iodide (78 pl, 1.27 mmol) is added at  room
temperature to a solution of
1-bromo-7,8-dimethoxy-3H-pyrazolo[3,4-c]quinoline (300 mg, 972 pmol)
in anhydrous N,N-dimethylformamide (36 m1). The reaction mixture is
subsequently stirred at room temperature for 18 h. When the reaction
is complete, the mixture is poured into water (150 ml) and diluted
with ethyl acetate (150 m1). The phases are 10separated, and the
aqueous phase is extracted a number of times with ethyl acetate. The
combined organic phases are dried over Na2SO4, filtered with suction,
and the filtrate is evaporated to dryness in vacuo, giving 282 mg
(876 pmol) of a mixture of the title compound (Rf = 0.45) and
1-bromo-7,8-dimethoxy-2-methyl-2H-pyrazolo[3,4-c]quinoline (Rf =
0.55) in the mixing ratio 3:1. For purification, the regioisomer
mixture is dissolved in hot ethyl acetate 15in such a way that a
minimal volume of solvent is sufficient for complete dissolution. The
solution is subsequently slowly cooled to 0C, giving a precipitate of
pure 1-bromo-7,8- dimethoxy-3-methy1-3H-pyrazolo[3,4-c]quinoline (125
mg). After filtration with suction, the filtrate (regioisomer mixture
about 1:1), evaporated in vacuo, is again dissolved in hot ethyl
acetate, and a little cyclohexane is added to the solution. After 24
h, the precipitate obtained 20is filtered off with suction, giving
further 1-brorno-7,8-dimethoxy-3-methyl-3H-pyrazolo[3,4-4- quinoline
(31 mg). The combined crystal batches are dried in a high vacuum,
giving the title compound
1-bromo-7,8-dimethoxy-3-methyl-31-1-pyrazolo{3,4-c}quinoline (156 mg,
484 pmol) having a melting point of 235.5C. MS: 322.0 / 324.0 (M+He,
monobromo isotope distribution), TLC (HPTLC): Rf = 0.45 (ethyl
acetate/ethanol 8:1, parts by volume). 25 Compounds which are
prepared in accordance with the synthetic procedures from Example 1
and 2 are shown in Table 3 below. Table 3 Compounds of the formula
(Ill) No. Structural formula Name Analysis 3-1 N 1 Br l
-Bromo-7,8-dimethoxy-3-methy1-3H- pyrazolo[3,4-c]quinoline MS: 322.0
/ 324.0 (M+H+) TLC (HPTLC): Rf = 0.45 (ethyl acetate/ethanol 8:1,
parts by volume)  WO 2012/000632PCT/EP2011/003127 - 62 -  z m 7
`z---" - \ / 



* m \ 8-Benzyloxy-1-bromo-7-methoxy-3- MS: 398.0 /400.0 (M+H+)    TLC
(HPTLC): 3-2  methyl-3H-pyrazolo[3,4-c]quinoline     Rf = 0.62 (ethyl
acetate/ethanol    5:1, parts by volume)  EXAMPLE 3: Synthesis of
241-(4-cyanopheny1)-7-methoxy-3-methyl-3H-pyrazolo[3,4-4-
quinolin-8-yloxy]-2-(4-fluorophenypacetamide 5
4-(8-Hydroxy-7-methoxy-3-methyl-3/-1-pyrazolo[3,4-c]quinolin-1-yObenz
onitrile (97.7 mg, 296 pmol) is dissolved in N,N-dimethylformamide
(3.7 m1). Potassium carbonate (102 mg, 738 pmol) and
2-bromo-2-(4-fluorophenyl)acetamide (170 mg, 733 pmol) are
subsequently added. The reaction mixture is stirred at 120C for 18 h.
When the reaction is complete, the 10mixture is poured into water (50
ml) and extracted three times with ethyl acetate (50 ml each time).
The combined organic phases are dried over Na2SO4, filtered with
suction and evaporated in vacuo. The residue is then suspended in a
little 2-propanol, filtered off with suction and dried in a high
vacuum, giving
211-(4-cyanopheny1)-7-methoxy-3-methy1-3Hpyrazolo[3,4-c]quinolin-8-yl
oxy]-2-(4-fluorophenyl)acetamide (68 mg, 141 pmol) as a solid
15having a melting point of 249.2C. MS: 482.1 (M+H+), TLC (HPTLC): Rf
= 0.31 (ethyl ace- tate/ethanol 8:1, parts by volume). Compounds
which are prepared methodically in accordance with the synthetic
procedure from Example 3 are shown in Table 4 below.  WO
2012/000632PCT/EP2011/003127 - 63 - Table 4 Compounds of the formulae
(I), (IA) and (1E) No. Structural for- mula Name 



Analysis IC50 DNA-PK [PM] 8 * 2'' o o 241-(4-Cyanopheny1)-7-
methoxy-3-methyl-3H- pyrazolo[3,4-c]quinolin-8-
yloxy]-2-(4-fluoropheny1)- acetamide 1H NMR (400 MHz, DMSO) 6 = 9.30
(s, 1H), 8.08 (d, J=8.4, 2H), 7.88 (d, J=8.4, 2H), 7.68 (s, 1H), 7.59
(s, 1H), 7.49 (s, 1H), 7.47 - 7.39 (m, 2H), 7.36 (s, 1H), 7.18 (d,
J=8.9, 1H), 7.16 (d, J=8.9, 1H), 5.44 (s, 1H), 4.30 (s, 31-1), 3.97
(s, 3H). MS: 482.1 (M+1-1)1 TLC (HPTLC): Rf = 0.31 (ethyl
acetate/ethanol 1:1, parts by volume) < 0.1 9 z, z--  o
(R)-241-(4-Cyanopheny1)-7- methoxy-3-methy1-3H-
pyrazolo[3,4-c]guinolin-8- yloxy]-2-(4-fluoropheny1)- acetamide MS:
482.1 (M+H+) 



[1x12% = -184 (c 4 mg/2 ml of THF) < 0.1 10 z o
(S)-241-(4-Cyanopheny1)-7- methoxy-3-methy1-3H-
pyrazolo[3,4-c]guinolin-8- yloxy]-2-(4-fluoropheny1)- acetamide MS:
482.1 (M+H+) [0]20D = +130 (c 4 mg/2 ml of THF) < 0.1 11 -231--
-...// II)  N fk 4-[7-Methoxy-3-methy1-8- (pyridin-4-ylmethoxy)-3H-
pyrazolo[3,4-clguinolin-1-y1]- benzonitrile MS: 421.8 (M+H)+ TLC
(HPTLC): Rf = 0.41 (ethanol) < 0.1   WO 2012/000632PCT/EP2011/003127
- 64 - 12 * z.sz '__)/  / 0\ 4-[7-Methoxy-3-methyl-8-
(pyridin-3-ylmethoxy)-3H- pyrazolo[3,4-clquinan-1-yl]- 



benzonitrile MS: 421.8 (M+H)+ TLC (HPTLC): Rf = 0.49 (ethyl acetate/
ethanol 1:1, parts by volume) <0.1 13 07  4-[7-Methoxy-3-methyl-8-
(pyridin-2-ylmethoxy)-3H- pyrazolo[3,4-c]quinolin-1-ylp benzonitrile
MS: 422.1 (M+H)+ TLC (HPTLC): ft= 0.35 (ethyl acetate/ ethanol 8:1,
parts by volume) > 0.5 14 z *'`z 0t \\2 4-[8-(2-Cyanobenzyloxy)-7-
methoxy-3-methy1-8-3H- pyrazolo[3,4-c]quinolin-1-ylk benzonitrile MS:
446.1 (M+H)+ TLC (HPTLC): ft= 0.45 (ethyl acetate/ ethanol 8:1, parts
by volume) 0.1 - 0.5 15 z--- o * z 448-(4-Fluorobenzyloxy)-7-
methoxy-3-methy1-3H- 



pyrazolo[3,4-c]quinolin-1-y11- benzonitrile MS: 439.1 (M+H)+ TLC
(HPTLC): Rf = 0.44 (ethyl acetate/ ethanol 8:1, parts by volume) <0.1
16 0z "-0 4-(8-Difluoromethoxy-7- methoxy-3-methyl-3H-
pyrazolo[3,4-c]quinolin-1-y1)- benzonitrile MS: 381.1 (M+H)+ TLC
(HPTLC): ft = 0.37 (ethyl acetate/ ethanol 8:1, parts by volume) <0.1
17 4 40  N N 4-[8-(Difluorophenyl- methoxy)-7-methoxy-3-
methyl-3H-pyrazolo[3,4-c] quinolin-1-ylibenzonitrile MS: 457.1 (M+H)+
TLC (HPTLC): ft = 0.47 (ethyl acetate/ ethanol 8:1, parts by volume)
0.1 -0.5  WO 2012/000632PCT/EP2011/003127 - 65 - 



18 * 40 o& 0 o  Methyl 1-(4-cyanopheny1)-7- methoxy-3-methyl-3H-
pyrazolo[3,4-c]quinolin-8- yloxy]-(4-fluoropheny1)- acetate MS: 497.1
(M+H)+ TLC (HPTLC): Rf = 0.47 (ethyl acetate/ ethanol 8:1, parts by
volume) 0.1 - 0.5 19 0 0 o o o  [1-(4-Cyanopheny1)-7-
methoxy-3-methy1-3H- pyrazolo[3,4-c]quinolin-8-
yloxy]-(4-fluorophenyl)acetic acid MS: 483.1 (M+11)+ TLC (HPTLC): Rf
= 0.11 (ethanol) < 0.1 20  0  z 2 0  [1-(4-Cyanopheny1)-7-
methoxy-3-methyl-3H- pyrazolo[3,4-c]quinolin-8- yloxy]phenylacetic
acid MS: 451.1 (M+H)+ TLC (HPTLC): Rf = 0.20 (ethyl acetate/ ethanol
1:1, parts by volume) <0.1 21 



z- - * z  \ [1-(4-Cyanopheny1)-7- methoxy-3-methy1-3H-
pyrazolo[3,4-clquinolin-8- yloxy]thiophen-2-ylacetic acid MS: 471.1
(M+H)+ TLC (HPTLC): Rf = 0.35 (ethyl acetate/ ethanol 1:1, parts by
volume) < 0.1  HO a / 00.22 S " N 2-[1-(4-Cyanopheny1)-7-
methoxy-3-methyl-3H- pyrazolo[3,4-c]quinolin-8-
yloxy]-2-phenylpropanoic acid MS: 479.2 (M+H)+ TLC (HPTLC): Rf = 0.44
(ethanol) > 0.5 23 112NaN / 0 0 N'N ayloxy]-2-(4-fluoropheny1)-
241-(4-Cyano-2-fluoro- pheny1)-7-methoxy-3-methyl- 



3H-pyrazolop,4-c]quinolin-8- acetamide MS: 457.1 (M+H)+ TLC (HPTLC):
H1 = 0.27 (ethyl acetate/ ethanol 8:1, parts by volume) < 0.1  - 66 -
24 2 0 n/ .-0z 1-(4-Cyanopheny1)-7- methoxy-3-methy1-3H-
pyrazolo[3,4-c]quinolin-8-y1 toluene-4-sulfonate MS: 485.1 (M+H)+ TLC
(HPTLC): Rf = 0.64 (ethyl acetate/ethanol 1:1, parts by volume) 0.1
-0.5 25 zzz- 0 0.-0 * oI 1-(4-Cyanopheny1)-7- methoxy-3-methy1-3H-
pyrazolo[3,4-c]quinolin-8-y1 phenylphosphonate MS: 471.1 (M+H)+ TLC
(HPTLC): Rr = 0.68 (ethanol) 0.1 -0.5 26 4 2N 



oz )-o 4-(7-Difluoromethoxy-8- methoxy-3-methyl-3H-
pyrazolo[3,4-c]quinolin-1-y1)- benzonitrile MS: 381.1 (WH)' TLC
(HPTLC): Rf = 0.64 (ethyl acetate/ethanol 8:1, parts by volume) >0.5
27 * z  4-[8-(4-Hydroxymethylbenzyloxy)-7-methoxy-3-
methy1-3H-pyrazolo[3,4-c] quinolin-1-Abenzonitrile MS: 451.1 (M+H)+
TLC (HPTLC): Rf = 0.34 (ethyl acetate/ethanol 8:1, parts by volume)
<0.1 28 2 * a a 2 0 0rM2\ 4[7-Methoxy-3-methy18-(3-
morpholin-4-ylmethyl- benzyloxy)-3H-pyrazolo- [3,4-c]quinolin-1-y1)-
benzonitrile MS: 520.2 (M+H)+ TLC (HPTLC): Rf = 0.36 (ethyl
acetate/ethanol 8:1, parts by volume) 0.1 - 0.5  WO
2012/000632PCT/EP2011/003127 



- 67 - 29  * g 210 4-[7-Methoxy-3-methyl-8-(6- pyrazol-1-ylpyridin-3-
ylmethoxy)-3H-pyrazolo- [3,4-c]quinolin-1-ylk benzonitrile MS: 488.2
(M+H)+ TLC (HPTLC): Rf = 0.36 (ethyl acetate/ethanol 8:1, parts by
volume) > 0.5 30 * 0 a py, 4-[7-Methoxy-3-methyl-8-
(1H-pyrrolo[2,3-b]pyridin-5- ylmethoxy)-31-1-pyrazolo-
[3,4-c]quinolin-111]- benzonitrile MS: 461.1 (M+H)+ TLC (HPTLC): Rf =
0.27 (ethyl acetate/ethanol 8:1, parts by volume) 0.1 -0.5 31 z--- *
TC-Nzz *  447-Methoxy-3-methy1-8-(4- 1,2,4-triazol-tylbenzyloxy)-
3H-pyrazolo[3,4-c]quinolin-1- yl]benzonitrile MS: 488.2 (M+H)+ 



TLC (HPTLC): Rf = 0.23 (ethyl acetate/ethanol 8:1, parts by volume) >
0.5 32 - Sz  0 f 4-[8-(3-Aminomethyl- benzyloxy)-7-methoxy-3-
methyl-3H-pyrazolo[3,4-c]- quinolin-1-yl]benzonitrile hydrochloride
MS: 450.5 (M+H)+ TLC (HPTLC): Rf = 0.23 (methanol/ HOnig's base)
99:1, parts by volume) 0.1 -0.5 33 * /  4-[8-(2-Aminopyridin-4-
ylmethoxy)-7-methoxy-3-
methy1-3H-pyrazolo[3,4-qquinolin-1-ylibenzonitrile MS: 437.1 (M+H)+
TLC (HPTLC): Rf = 0.13 (ethyl acetate/ethanol 8:1, parts by volume)
<0.1 34 s 8 0 fik 40 N \ 447-Methoxy-3-methy1-8- 



(thiophen-2-ylmethoxy)-3H- pyrazolo[3,4-c]quinolin-1-ylk benzonitrile
MS: 427.1 (M+H)+ TLC (HPTLC): R1= 0.43 (ethyl acetate/ethanol 8:1,
parts by volume) <0.1  WO 2012/000632PCT/EP2011/003127 - 68 - 35 *`r-
- e 4-[7-Methoxy-3-methyl-8- (thiophen-3-ylmethoxy)-3H-
pyrazolo[3,4-clquinolin-1-ylk benzonitrile + MS: 427.1 (M+H) TLC
(HPTLC): Rf = 0.41 (ethyl acetate/ ethanol 8:1, parts by volume) <
0.1 36 2--   f-u> 4-[8-(4-Bromothiophen-2- ylmethoxy)-7-methoxy-3-
methyl-3H-pyrazolo[3,4-c] quinolin-1-yl]benzonitrile + MS:
505.0/507.0 (M+H) TLC (HPTLC):    ft= 0.56 (ethyl acetate/ ethanol
8:1, parts by volume) < 0.1 37 



2.Z.7 * 2 0  0\ 4[8-(Benzo[b]thiophen-2- ylmethoxy)-7-methoxy-3-
methyl-3H-pyrazolop,4-c]- quinolin-1-ylThenzonitrile + MS: 477.1
(M+H) TLC (HPTLC):  Rf = 0.52 (ethyl acetate/ ethanol 8:1, parts by
volume) > 0.5 38 Titr 0t*' 4-[1-(4-Cyanopheny1)-7-
methoxy-3-methyl-3H- pyrazolo[3,4-c]quinolin.8-yl-
oxymethyl]pyridine-2-nitrile 4 MS: 447.1 (M+H) TLC (HPTLC):  ft= 0.53
(ethyl acetate/ ethanol 8:1, parts by volume) 0.1 - 0.5 39 r-\ NN S
/7 '0 SO . N 447-[7-3-methy1-8- (thiazol-2-ylmethoxy)-3H-
pyrazolo[3,4-c]quinolin-1-y1]- benzonitrile   MS: 428.1 (M+H)- TLC
(HPTLC): Rf = 0.42 (ethyl acetate/ 



ethanol 8:1, parts by volume) < 0.1  WO 20121000632PCT/EP2011/003127
- 69 - EXAMPLE 4: Synthesis of
448-(2-dimethylaminoethoxy)-7-methoxy-3-methy1-3H-pyrazolo[3,4-c]quin
olin-1-yl]benzonitrile dilsopropyl azodicarboxylate
triphenylphosphine ,OHTHF + 0C - RT, 2h (51%)
4-(8-Hydroxy-7-methoxy-3-methyl-31-1-pyrazolo[3,4-c]quinolin-1-yObenz
onitrile (132 mg, 5398 pmol) is dissolved in tetrahydrofuran (3.3
m1). Triphenylphosphine (251 mg, 956 pmol) and
2-(dimethylamino)ethanol (56 pl, 558 pmol) are subsequently added.
Diisopropyl azo- dicarboxylate (125 pl, 637 pmol) is then added
dropwise at 5C with cooling. When the addition is complete, the
mixture is stirred at room temperature for a further 2 h. The
reaction solution is subsequently evaporated to dryness in vacuo and
chromatographed over 10flash silica gel (solvent gradient cyclohexane
/0-100% by vol. of ethyl acetate /0-40% by vol. of ethanol), giving,
after evaporation of the product fractions and drying in a high
vacuum, the title compound
448-(2-dimethylaminoethoxy)-7-methoxy-3-methy1-3H-pyrazolo-
[3,4-clquinolin-1-yl]benzonitrile (81 mg, 202 pmol) as a solid having
a melting point of 212.2C. MS: 401.9 (M+Er), TLC (HPTLC): Rf = 0.09
(ethyl acetate/ethanol 1:1, parts by 15volume). Compounds which are
prepared methodically in accordance with the synthetic procedure from
Example 4 are shown in Table 5 below. 20Table 5 Compounds of the
formulae (I), (IA) and (1E) No. Structural formula Name Analysis IC50
DNA-PK [PM] 40 fI, ...-- 1 /    . S N --. 4-[8-(2-Dimethylamino-
ethoxy)-7-methoxy-3-methyl- 3H-pyrazolo[3,4-c]quinolin-1- 



ylibenzonitrile MS: 401.9 (M+H) TLC (HPTLC): Rf = 0.09 (ethyl
acetate/ethanol 1:1, parts by volume) > 0.1  WO
2012/000632PCT/EP2011/003127 - 70 - 41 * *
448-(3-Dimethylaminobenzyloxy)-7-methoxy-3- methyl-3H-pyrazolo[3,4-c]
quinolin-1-ylThenzonitrile MS: 464.2 (M+H)+ TLC (HPTLC): Rf = 0.36
(ethyl acetate/ethanol 8:1, parts by volume) 0.1 - 0.5 42 # 2 .`z
4-[7-Methoxy-3-methyl-8- (thiazol-4-ylmethoxy)-3H-
pyrazolo[3,4-c]quinolin-1-y11- benzonitrile MS: 428.1 (M+H)+ TLC
(HPTLC): Rf = 0.37 (ethyl acetate/ethanol 8:1, parts by volume) < 0.1
_ s 7 /7 NN 4-[7-Methoxy-3-methyl-8- 



(thiazo1-5-ylmethoxy)-3H- pyrazolo[3,4-c]quinolin-1-yl]- benzonitrile
MS: 428.1 (M+H)+ TLC (HPTLC): Rr = 0.37 (ethyl acetate/ethanol 8:1,
parts by volume) < 0.1  44 z --- # z D 0 o * Z - o
4-{7-Methoxy-3-methyl-8-[3- (4-methylpiperazin-1-yl-
methyl)benzyloxy]-3H- pyrazolo[3,4-c]quinolin-1-y1}- benzonitrile MS:
523.2 (M+H)+ TLC (HPTLC): Rr = 0.10 (dichloromethane/ ethanol 1:1,
parts by volume) > 0.5 45 0 z * 4-{7-Methoxy-3-methyl-8-[3-
(2-methylthiazol-4-y1)- benzyloxy]-3H-pyrazolo- [3,4-c]quinolin-1
-y1}- benzonitrile MS: 518.1 (M+H)+ TLC (HPTLC): Rr = 0.53 (ethyl
acetate/ethanol 8:1, 



parts by volume) 0.1 -0.5 46 / IS fa "N ..., 4-[7-(2-Dimethylamino-
ethoxy)-8-methoxy-3-methyl- 3H-pyrazolo[3,4-c]quinolin-- 1
yllbenzonitrile MS: 402.2 (M+H)+ TLC (HPTLC): Rf = 0.05 (methanol) >
0.5   WO 2012/000632PCT/EP2011/003127 - 71 - 47 2.--. * z _  \o . '
_co o o z 4-[7-(2,3-Dihydroxypropoxy)- 8-methoxy-3-methyl-3H-
pyrazolo[3,4-c]quinolin-1-ylk benzonitrile MS: 405.1 (M+H)+ TLC
(HPTLC): Rf = 0.46 (dichloromethane/ ethanol 5:1, parts by volume) >
0.5  The compound of the following structural formula (Table 5a) can
be prepared methodically 



in accordance with the synthetic procedures for Examples 1, 4 and 8-
starting with the 5compound of the formula 3-2. Table 5a Compound of
the formulae (I) and (1E) No. Structural formula Name Analysis IC50
DNA- PK 4111/1] 79 _N ---.14 \ -NH A 40 . I, -`N \
7-Methoxy-3-methyl-1[4- (2H-pyrazol-311)phenyl]-8-
(thiazol-5-ylmethoxy)-3H- pyrazolo[3,4-c]quinoline MS: 469.0 (M+H)+
TLC (HPTLC): Rf = 0.24 (ethyl ace- tate/ethanol 5:1, parts by volume)
< 0.1  WO 2012/000632PCT/EP2011/003127 - 72 - EXAMPLE 5: Synthesis of
2-0-(4-cyanopheny1)-7-methoxy-3-methyl-3H-pyrazolo[3,4-c]-
quinolin-8-yloxyl-N-[2-(4-ethylpiperazin-1-ypethy1]-2-(4-fluorophenyl
)acetamide    a) SW, or b) TBTU, DMF    Methyl
[1-(4-cyanophenyI)-7-methoxy-3-methyl-3H-pyrazolo[3,4-c]quinolin-8-yl
oxy]-(4- 5fluorophenyl)acetate (260 mg, 524 pmol) is dissolved in
tetrahydrofuran and methanol (66 ml each). Sodium hydroxide solution
(1.0 M, 1.58 ml, 1.58 mmol) is subsequently added dropwise. The
reaction mixture is stirred at room temperature for 18 h. When the 



reaction is complete, the mixture is evaporated to dryness in vacuo,
and the residue obtained is taken up in water (100 ml). The mixture
is carefully acidified to pH 5 by addition 10of hydrochloric acid
(1.0 M) and stirred for a further 30 min. The precipitate formed is
filtered off with suction and rinsed with water. The filter cake is
subsequently suspended in 2-propanol (5 ml), filtered off with
suction again, and the residue is dried overnight in a high vacuum,
giving
[1-(4-cyanopheny1)-7-methoxy-3-methy1-3H-pyrazolo[3,4-c]quinolin-8-yl
oxy]-(4-fluorophenyl)acetic acid (235 mg, 488 pmol) as a solid having
a melting point of 15211.6C. MS: 483.1 (M4-El), TLC (HPTLC): Rf =
0.11 (ethanol).
[1-(4-Cyanopheny1)-7-methoxy-3-methy1-3H-pyrazolo[3,4-c]quinolin-8-yl
oxy]-(4-flu0rophenyl)acetic acid (190 mg, 394 pmol) is dissolved in
thionyl chloride (2.0 ml) and heated under reflux for 2 h. The
mixture is then evaporated to dryness in vacuo and co-evaporated
20twice with distilled, anhydrous toluene, giving
(1-(4-cyanopheny1)-7-methoxy-3-methy1-3H-
pyrazolo[3,4-c]quinolin-8-yloxy]-(4-fluorophenyl)acetyl chloride (195
mg, 389 pmol). 35 mg  WO 20121000632PCT1EP20111003127 - 73 - (69.9
pmol) of the acid chloride obtained are subsequently dissolved in
anhydrous N,Ndimethylformamide (2.0 ml) in a dry nitrogen atmosphere,
and 2-(4-ethylpiperazin-1-y1)- ethylamine (22 mg, 140 pmol) is added
with ice-bath cooling. The reaction solution is stirred at room
temperature for 2 h. The mixture is then poured into water (30 ml)
and 5extracted four times with ethyl acetate (30 ml each time). The
combined organic phases are washed twice with water (20 ml each
time), subsequently dried using Na2SO4, filtered with suction, and
the filtrate is evaporated to dryness in vacuo. The residue is
dissolved in dimethyl sulfoxide and chromatographed (pHPLC, solvent
gradient water! 1-30% by vol. of acetonitrile, 0.1% by vol. of formic
acid), giving, after freeze-drying, the title compound 2-[1-
10(4-cyanopheny1)-7-methoxy-3-methy1-3H-pyrazolo[3,4-clquinolin-8-ylo
xy]-N-[2-(4-ethyl- piperazin-1-yDethyl]-2-(4-fluorophenyl)acetamide
(21 mg, 33.8 pmol) as lyophilisate having a melting range of
110-112C. MS: 622.3 (M-FH+), TLC (HPTLC): Rf = 0.40 (methanol/Hunig's
base 99:1, parts by volume). 15Compounds which are prepared in
accordance with the synthetic procedure from Example 5 are shown in
Table 6 below. Table 6 Compounds of the formulae (1), (IA) and (1E)
No. Structural formula  Name Analysis IC50 DNA- PK [IIVI]       1H
NMR (500 MHz, DMSO) 6 = 9.33 (s, 1H), 8.24 - 8.08 (m, 1H), 8.05
\_,,;\ 



\   2-[1-(4-Cyano- pheny1)-7-methoxy-3- (d, J=8.3, 2H), 7.89 (d,
J=8.3, 2H), 7.71 (s, 1H), 7.41 (dd, J=8.6, 5.5, 2H), 7.34 (s, 1H),
7.19 (d,   \__/N-X,41   / methyl-3H-pyrazolo- J=8.9, 1H), 7.17 (d,
) 0    [3,4-c]quinolin-8- J=8.8, 1H), 5.53 (s, 1H),  48  le N
yloxy1-N42-(4-ethyl- piperazin-1-yflethylk 2-(4-fluoropheny1)-
acetamide 4.31 (s, 3H), 3.98 (s, 3H), 3.40 (bm, 2H), 3.19 (bm, 2H),
3.01 (bm, 4H), 2.81 (bm, 3H), 2.33 (bm, 3H), 



1.17 (t, J=7.3, 3H). 0.1 - 0.5       MS: 622.3 (M+H)+        TLC
(HPTLC):        Rr = 0.40        (methanol/FILinig's base   WO
2012/000632PCT/EP2011/003127 - 74 -   



99:1, parts by volume)  49 \ /7 0 a 10 ..--N 241-(4-Cyano-
pheny1)-7-methoxy-3- methyl-3H-pyrazolo- [3,4-c]quinohn-8-yl-
oxy]-N-(2-dimethyl- aminoethyl)-2-(4- fluorophenyI)- acetamide MS:
553.2 (M+H)+ TLC (HPTLC): Rf = 0.27 (methanol/H0nig's base 99:1,
parts by volume) 0.1 -0.5 50 NC \ N // 004. SO \ 2-[1-(4-Cyano-
pheny1)-7-methoxy-3- methy1-3H-pyrazolo- [3,4-c]quinolin-8-yl-
oxy]-2-(4-fluoro- phenyl)-N-(2- piperazin-1-ylethyl)-  acetamide 



MS: 594.2 (M+H)+ TLC (HPTLC): Rf = 0.09 (methanol/Hilnig's base 99:1,
parts by volume) >0.5 5 1 N= 0-N a / 00 . 40 N N N-Cyanornethoxy-2-
[1-(4-cyanophenyI)-7- methoxy-3-methyl- 3H-pyrazolo[3,4-c]
quinolin-8-yloxy]-2- (4-fluorophenyI)- acetamide MS: 539.9 (M+H)+ TLC
(HPTLC): Rf = 0.49 (ethyl acetate/ethanol 5:1, parts by volume) 0.1
-0.5 52 H2N, oia /7 0 0. 0 \ N fi 2-[1-(4-Cyano- phenyI)-7-methoxy-3-
methy1-3H-pyrazolo- 



[3,4-c]quinolin-8-yl- oxy]-2-(4-fluoro- pheny1)-N-(2- sulfamoylethyly
acetamide MS: 588.9 (M+H)+ TLC (HPTLC): Rf = 0.45 (ethyl
acetate/ethanol 5:1, parts by volume) 0.1 -0.5 53 HO-Na /7 0        a
Syloxy]-2-(4-fluoro- N N 2-[1-(4-Cyano- pheny1)-7-rnethoxy-3-
methyl-3H-pyrazolo- [3,4-c]quinolin-8- phenyl)-N-hydroxy- acetamide +
MS: 497.9 (M+H) TLC (HPTLC): Rf = 0.24 (ethyl acetate/ethanol 5:1,
parts by volume) <0.1  WO 2012/000632PCT/EP2011/003127 -75 - 54 H,N
HN 0  



ISoxy]-2-(4-fluoro- /7 . \ N  N-[211-(4-Cyanophenyl)-7-methoxy-3-
methyl-3H-pyrazolo[34-c]quinolin-8-yl- phenybacetylk guanidine MS:
524.2 (M+H)+ TLC (HPTLC): Rf = 0.29 (ethanol) <0.1  \  F IS IN N
2-[1-(4-Cyano- phenyl)-7-methoxy-3- methyl-3H-pyrazolo-
[3,4-c]quinolin-8- yloxy]-2-(4-fluoro- pheny0-N-(2- methozyethyl)-
acetamide MS: 540.2 (M+H)+ TLC (HPTLC): Rf = 0.28 (ethyl
acetate/ethanol 8:1, parts by volume) < 0.1  EXAMPLE 6 Synthesis
4-(7,8-dimethoxy-3-ethyl-3H-pyrazolo[3,4-c]quinolin-1-yl)benzonitrile
4-(7,8-Dimethoxy-3H-pyrazolo[3,4-c]quinolin-1-yObenzonitrile (132 mg,
400 pmol) is dissolved in N,N-dimethylformamide (5 ml). Potassium
carbonate (111 mg, 800 pmol) and ethyl iodide (37 pl, 440 pmol) is
subsequently added. The reaction mixture is stirred at room
temperature for 3 h. The mixture is subsequently poured into water
(100 ml) and 10 extracted twice with ethyl acetate (100 ml each
time). The combined organic phases are washed once with water (50
ml), dried over Na2SO4, filtered with suction, and the filtrate
obtained is evaporated to dryness in vacuo. The residue is
chromatographed over flash silica gel (solvent gradient n-heptane
/0-100% by vol. of ethyl acetate / ethanol 0-30% by vol.). After
evaporation of the product fractions, the residue is dissolved in a
little tetra- 



15hydrofuran, and 2-propanol (5 ml) is added, and the mixture is
evaporated. The precipitate obtained is filtered off with suction and
dried in a high vacuum, giving the title compound
4-(7,8-dimethoxy-3-ethy1-3H-pyrazolo[3,4-c]quinolin-1-Abenzonitrile
(49 mg, 136 mmol) as  WO 2012/000632PCT/EP2011/003127 - 76 - a solid
having a melting point of 227.4C. MS: 359.0 (M+H+), TLC (HPTLC): Rf =
0.51 (ethyl acetate / ethanol 8:1, parts by volume).     Compounds
which are prepared in accordance with the synthetic procedure from
Example 56 are shown in Table 7 below. Table 7 Compounds of the
formulae (1), (IA) and (1E) No . Structural formula Name Analysis
IC50 DNA-PK [PM] 56 2/ .."'z \ * / 0z 0 4-(7,8-Dimethoxy-3-ethyl-3H-
pyrazolo[3,4-c]quinolin-1-y1)- benzonitrile MS: 359.0 (M+H)+ TLC
(HPTLC): R1= 0.51 (ethyl acetate/ethanol 8:1, parts by volume) <0.1
57 2_,_ J" -z \/ 0 4-(3-Ethy1-7,8-dimethoxy-3H-
pyrazolo[3,4-c]quinolin-1 -y1)-3- fluorobenzonitrile MS: 376.9 (M+H)+



TLC (HPTLC): Rf = 0.62 (dichloromethane/ethanol 10:1, parts by
volume) 0.1 -0.5 58 \c, * -o 4-(3-Buty1-7,8-dimethoxy-3H-
pyrazolo[3,4-c]quinolin-1-y1)- benzonitrile MS: 387.0 (Mi-H)+ TLC
(HPTLC): Rf = 0.42 (ethyl acetate) > 0.5 59 2N *0z -0
4-(7,8-Dimethoxy-3-propy1-3H- pyrazolo[3,4-c]quinolin-1-y1)-
benzonitrile MS: 372.8 (M+H)+ TLC (HPTLC): Rf = 0.34 (ethyl acetate)
0.1 -0.5 60 II . 40 N 4-(3-lsopropy1-7,8-dimethoxy-
3H-pyrazolo[3,4-c]quinolin-1- yl)benzonitrile + MS: 373.0 (M+H) TLC
(HPTLC): 1:21= 0.35 



(ethyl acetate) 0.1 - 0.5  WO 2012/000632PCT/EP2011/003127 - 77 - 61
* *02 4-(3-lsobuty1-7,8-dimethoxy- 3H-pyrazolo[3,4-c]quinolin-1-
yl)benzonitrile MS: 387.0 (M+H)+ TLC (HPTLC): Rf = 0.47 (ethyl
acetate) > 0.5 62 2-__  * -0 4-(3-Cyclopropy1-7,8-
dimethoxy-3H-pyrazolo[3,4-c1- quinolin-1-yl)benzonitrile MS: 372.0
(M+H)+ TLC (HPTLC): Rf = 0.50 (ethyl acetate/ethanol 5:1 parts by
volume) 0.1 - 0.5 63 * * / 02 -o 4-(3-AllyI-7,8-dimethoxy-3H-
pyrazolo[3,4-clquinolin-1-y1)- benzonitrile MS: 371.1 (M+H)+ TLC
(HPTLC): 



Rf = 0.46 (ethyl acetate) 0.1 -0.5 64 / 10
fa4-(7,8-Dimethoxy-3-pyridin-3- ylmethy1-3H-pyrazolo[3,4-c]-
quinolin-1-yI)-3-fluoro- benzonitrile MS: 439.9 (M+H)+ TLC (HPTLC):
Rf = 0.16 (ethyl acetate/ethanol 8:1, parts by volume) >0.5 65 * -0
1-(4-Cyanopheny1)-7,8- dimethoxypyrazolo[3,4-cl-
quinoline-3-carbonitrile MS: 356.1 (M+H) TLC (HPTLC): Rf = 0.70
(ethyl acetate) 0.1 - 0.5 66 // ofa IS N N't/ 4-(3-Cyanomethy1-7,8-
dimethoxy-3H-pyrazolo[3,4-c] quinolin-1-yObenzonitrile MS: 369.8
(M+H)+ TLC (HPTLC): Rf = 0.42 



(ethyl acetate) <0.1  - 78 - 67 0 0-- 0 Ii * N OH
[1-(4-CyanophenyI)-7,8- dimethoxypyrazolo[3,4-c]-
quinolin-3-yl]acetic acid MS: 389.1 (M-FH)+ TLC (HPTLC): Rf = 0.55
(ethanol) 0.1 - 0.5 68  o \oz  2-[1-(4-Cyanopheny1).7,8-
dimethoxypyrazolo[3,4-c]- quinolin-3-yl]acetamide MS: 388.1 (M+H)+
TLC (HPTLC): Rf = 0.36 (ethyl acetate) 0.1 - 0.5 69 2--- z-J\ \o  -o
4-(3-Difluoromethy1-7,8- dimethoxy-3H-pyrazolo[3,4-4- 



quinolin-1-yObenzonitrile MS: 381.1 (M+H)+ TLC (HPTLC): Rf = 0.49
(ethyl acetate/ethanol 8:1, parts by volume) < 0.1  WO
2012/000632PCT/EP2011/003127 -79 - EXAMPLE 7A: Synthesis of
4-(7,8-dimethoxy-3H-pyrazolo[3,4-c]quinolin-1-yI)-2-pyrrolidinebenzon
itrile 52-Bromo-4-(7,8
dimethoxy-3H-pyrazolo[3,4-c]quinolin-1-yl)benzonitrile (90 mg, 220
pmol) is dissolved in N,N-dimethylformamide (3.0 ml). Pyrrolidine
(1.0 ml, 12.1 mmol) and potassium carbonate (61 mg, 440 pmol) are
subsequently added. The reaction mixture is heated at 180C
(microwave) for 20 min. For work-up, the mixture is extracted with
ethyl acetate and semi-saturated sodium chloride solution. The
organic phase is dried over Na2SO4, fil- 10tered with suction and
evaporated to dryness in vacuo. The residue is purified by chroma-
tography (pHPLC, solvent gradient water / 1-30% by vol. of
acetonitrile, 0.1% by vol. of formic acid), giving
4-(7,8-dimethoxy-3H-pyra7olo[3,4-c]quinolin-1-yI)-2-pyrrolidinebenz0-
nitrile (23 mg, 58 pmol) as a solid having a melting point of 291C
(decomposition). MS: 400.2 (M+H+), TLC (HPTLC): Rf = 0.41 (ethyl
acetate! ethanol 8:1, parts by volume).  WO
2012/000632PCT/EP2011/003127 - 80 - EXAMPLE 7B: Synthesis of
4-(7,8-dimethoxy-3-methy1-3H-pyrazolo[3,4-c]quinolin-1-y1)-2-
methoxymethylbenzonitrile
2-Bromo-4-(7,8-dimethoxy-3H-pyrazolo[3,4-c]quinolin-1-yObenzonitrile
(540 mg, 51.32 mmol) is dissolved in N,N-dimethylformamide (4.0 ml)
under an argon protective-gas atmosphere. Tripotassium phosphate (578
mg, 2.64 mmol), KOH (67 mg, 1.19 mmol), 1,2- dimethoxyethane (9.0 ml)
and water (50 pl), vinylboronic acid pinacol ester (942 pl, 5.28
mmol) and trans-bis(tricyclohexylphosphine)palladium(II) dichloride
(98 mg, 132 pmol) are subsequently added. The suspension obtained is
heated at 150C (microwave) for 1030 min. For work-up, the mixture is
extracted with ethyl acetate and semi-saturated sodium chloride
solution. The organic phase is dried over Na2SO4, filtered with
suction and evapo- rated to dryness in vacuo. The residue is purified
over flash silica gel (solvent gradient cyclohexane / 0-80% by vol.
of ethyl acetate), giving
4-(7,8-dimethoxy-3H-pyrazolo[3,4-c]quinolin-1-y1)-2-vinylbenzonitrile
(247 mg, 693 pmol) as a solid. MS: 357.2 (M+1-1+), TLC 15(HPTLC): Rf
= 0.47 (ethyl acetate / ethanol 8:1, parts by volume).
4-(7,8-Dimethoxy-3H-pyrazolo[3,4-c]quinolin-1-yI)-2-vinylbenzonitrile
(247 mg, 693 pmol) is dissolved in N, N-dimethylformamide (1.5 ml),
tetrahydrofuran (6.0 ml) and ethanol (9.0 ml) and cooled to (-) 78C.
The reaction solution is subsequently treated with ozone (oxygen
20flow of ozone generator 501/h) for 4 min, nitrogen is then passed
through (2 min). After LC-MS check (aldehyde intermediate), NaBH,,
(24 mg, 624 pmol) is added, and the reaction mixture is stirred at
(-)78C for 20 min. The cold bath is subsequently removed, so that the
reaction solution warms to room temperature. For purification, the
mixture is extracted with ethyl acetate and semi-saturated sodium
chloride solution. The organic phase is dried 25over Na2804, filtered
with suction and evaporated to dryness at 40C in vacuo. The residue
is purified by chromatography (pHPLC, solvent gradient water / 1-30%
by vol. of acetonitrile, 0.1% by vol. of formic acid), and the
product fractions are lyophilised, giving 4-(7,8-
dimethoxy-3H-pyrazolo[3,4-c]quinolin-l-y1)-2-hydroxymethylbenzonitril
e (46 mg, 128 pmol) as a solid. MS: 361.4 (M+1-1+), TLC (HPTLC): Rf =



WO 2012/000632PCT/EP2011/003127 - 81 - residue is purified by
chromatography (pHPLC, solvent gradient water / 1-30% by vol. of
acetonitrile, 0.1% by vol. of formic acid), and the product fractions
are lyophilised, giving 4-(7, 8-d
imethoxy-3-methy1-3H-pyrazolo[3,4-c]q uinolin-111)-2-hyd
roxymethylbenzon itrile (41 mg, 110 pmol) as a solid. MS: 375.2
(M+1-14). 5
4-(7,8-Dimethoxy-3-methyl-3H-pyrazolo[3,4-c]quinolin-1-y1)-2-hydroxym
ethylbenzonitrile (17mg, 44 pmol) is dissolved in
N,N-dimethylformamide (2.1 ml) under argon, and methyl iodide (8.2
pl, 131 pmol) and sodium hydride (95%, 2.4 mg, 96 pmol) are
subsequently added. The reaction solution is stirred at 0C for 2 h.
After addition of a little water, the 10mixture is extracted with
ethyl acetate and semi-saturated sodium chloride solution for
work-up. The organic phase is dried over Na2SO4, filtered with
suction and evaporated to dryness at 40C in vacuo. The residue is
purified by chromatography (pHPLC, solvent gra- dient water / 1-30%
by vol. of acetonitrile, 0.1% by vol. of formic acid), and the
product fractions are freeze-dried, giving
4-(7,8-dimethoxy-3-methyl-31-/-pyrazolo[3,4-clquinolin-1-
15yI)-2-methoxymethylbenzonitrile (4 mg, 10.3 pmol) as a colourless
solid. MS: 389.2 (M+H), TLC (HPTLC): Rf = 0.41 (ethyl acetate/ethanol
8:1, parts by volume).  Compounds which are prepared in accordance
with the synthetic procedures from Example 7A and 78 are shown in
Table 8 below. 20 Table 8 Compounds of the formulae (I), (IA) and
(1E) No. Structural formula Name Analysis IC50 DNA-PK [PPi] 70 /7 .
IP N..,. 4-(7,8-Dimethoxy-3H- pyrazolo[3,4-c]puinolin-1-
y1)-2-pyrrolidin-1-yl- benzonitdle (Example 7A) < 0.1  71 II o-
4-(7,8-Dimethoxy-3-methyl- 3H-pyrazolo[3,4-c]quinolin- l-y
I)-2-metho>cymethyl- benzonitrile (Example 78) 



< 0.1  WO 20121000632PCIPTEP2011/003127 - 82 - 72 ..o  . II * H o
2-Cyano-5-(7,8-dimethoxy- 3H-pyrazolo[3,4-c]quinolin- 1-yl)benzoic
acid methyl ester MS: 389.1 (M+H)+ TLC (HPTLC): Rf = 0.56 (ethyl
acetate/ethanol 5:1, parts by volume) <0.1 73 o  WI / fa H o OH
2-Cyano-5-(7,8-dimethoxy- 3H-pyrazolo[3,4-c]quinolin- 1-yl)benzoic
acid MS: 375.1 (M+H)- TLC (HPTLC): R1= 0.30 (ethyl acetate/ethanol
5:1, parts by volume) <0.1 74 



O 0 . / a H .   5-(7,8-Dimethoxy-3H- pyrazolo[3,4-c]quinolin-1- yO
MS: 407.4 (M+H)+ TLC (HPTLC): ft = 0.24 (ethyl acetate) > 0.5
EXAMPLE 8: Synthesis of
144-(4-ethylpiperazin-1-yOphenyl]-7,8-dimethoxy-3-methyl-3Hpyrazolo[3
,4-c]quinoline 5
1-Bromo-7,8-dimethoxy-3-methy1-3H-pyrazolo[3,4-c]quinoline (30 mg, 93
pmol) is dissolved in dioxane (1.0 ml) under argon. KOH (5.2 mg, 93
pmol), tert-butyl 4-[4-(4,4,5,5-tetra-
methyl-132-dioxaborolan-2-yl)phenyl]piperazine1carbxylate (83 mg, 214
pmol), trans-  WO 2012/000632PCT/EP2011/003127 - 83 -
bis(tricyclohexylphosphine)palladium(II) dichloride (10.4 mg, 14
pmol) and water (50 pl) are subsequently added. The reaction
suspension is subsequently heated at 110C (microwave) for 90 min. The
mixture is subsequently poured into water, stirred for 15 min, and
the precipitate obtained is filtered off with suction. The filter
residue is then treated in formic 5acid (2.5 ml) at room temperature
for 18 h, subsequently diluted with water and extracted twice with
ethyl acetate. The combined organic phases are washed with water,
dried over Na2SO4, filtered with suction and evaporated to dryness in
vacuo. The residue is purified by chromatography (pHPLC, solvent
gradient water! 1-30% by vol. of acetonitrile, 0.1% by vol. of formic
acid), and the product fractions are freeze-dried, giving
7,8-dimethoxy-3-
10methyl-1-(4-piperazin-1-yOpheny1)-3H-pyrazolo[3,4-c]quinoline (22
mg, 55 pmol) as a solid. MS: 404.1 (M+11). TLC (HPTLC): Rf = 0.19
(rnethanol/Hunig's base 99:1, parts by volume).
7,8-Dimethoxy-3-methyl-1-(4-piperazin-1-yOpheny1)-3H-pyrazolo[3,4-c]q
uinoline (28 mg, 70 pmol) is (lacuna) in anhydrous
N,N-dimethylformamide (3.0 ml) potassium carbonate 15(19 mg, 136
pmol) and ethyl iodide (6 pl, 74 pmol) is added at room temperature.
The reaction mixture is subsequently stirred at room temperature for
18 h. When the reaction is complete, the mixture is poured into water
and extracted twice with ethyl acetate. The combined organic phases
are dried over Na2504, filtered and evaporated to dryness in vacuo.
The residue is freeze-dried from water/acetonitrile, giving the title
compound 1-[4-(4-
20ethylpiperazin-1-yl)phenyl]-7,8-dimethoxy-3-methyl-3H-pyrazolo[3,4-
c]quinoline (6.6 mg, 15.3 mmol) as a solid. MS: 432.2 (M+H+). TLC
(HPTLC): Rf = 0.35 (methanol/Hunig's base 99:1, parts by volume).
Compounds which are prepared in accordance with the synthetic
procedure from Example 25 8 are shown in Table 9 below.  WO
2012/000632PCT/EP2011/003127 - 84 - Table 9 Compounds of the formulae
(1), (IA) and (1E) 



No. Structural formula Name Analysis IC50 DNA-PK [IAA] 75 0\
114-(4-Ethylpiperazin-1-y1)- phenyl]-7,8-dimethoxy-3-
methyl-3H-pyrazolo[3,4-4- quinoline (Example 8) 0.1 -0.5 76 ...-- 40F
0.1-(2-FluorophenyI)-7,8- dimethoxy-3-methyl-3H-
pyrazolo[3,4-c]quinoline MS: 338.2 (M+H)* TLC (HPTLC): Rf = 0.48
(ethyl acetate/ethanol 5:1, parts by volume) <0.1     Compounds of
the following structural formulae (Table 9a) can be prepared
methodically in 5accordance with the synthetic procedures for Example
8- starting with the compound of the formula 3-2. Table 9a Compounds
of the formulae 1) and (1E) No. Structural formula Name Analysis 80 .
o F ip* NN 



\ IPMS: 3-(8-Benzyloxy-7-methoxy-3- methyl-3H-pyrazolo[3,4-c]
quinolin-1-yI)-2-fluorobenzonitrile 439.1 (M+H)+ TLC (HPTLC): ft =
0.49 (ethyl acetate/ethanol 8:1, parts by volume) 81 101o . NH 110 NN
\ 6-(8-Benzyloxy-7-methoxy-3- methyl-3H-pyrazolo[3,4-ck
quinolin-1-y1)-1,3-dihydroindo1-2- one MS: 451.1 (M+H)+ TLC (HPTLC):
Rf = 0.34 (ethyl acetate/ethanol 8:1, parts by volume)  WO
2012/000632PCT/EP2011/003127 - 85 - 82 * fa-----\ N\--OH 110H NN \
5-(8-Benzyloxy-7-methoxy-3- methyl-3H-pyrazolo[3,4-c]
quinolin-1-y1)-2-fluoro-N-(2- hydroxyethyl)benzamide 



MS: 501.2 (M+H)+ TLC (HPTLC): Rf = 0.20 (ethyl acetate/ethanol 8:1,
parts by volume) 83 SI . (110 \ N NN, \ [4-(8-Benzyloxy-7-methoxy-3-
methyl-3H-pyrazolo[3,4-c] qquinolin-111)phenyl}acetonitrile MS: 435.1
(M+H)+ TLC (HPTLC): Rf = 0.44 (ethyl acetate/ethanol 8:1, parts by
volume) 84 S OOH it ,F N..--NI \ 3-(8-Benzyloxy-7-methoxy-3-
methyl-3H-pyrazolo[3,4-c]- quinolin-1-yI)-2-fluorobenzoic acid MS:
458.1 (M+H)+ TLC (HPTLC): Rf = 0.44 (ethyl acetate/ethanol 5:1, parts
by volume) 85 10 N-N chi,\NI i 



10 N N \ 8-Benzyloxy-7-methoxy-3-methyl- 1
43-(1H-tetrazol-5-yl)phenyll-3H- pyrazolo[3,4-c]quinoline MS: 464.1
(M+H)+ TLC (HPTLC): Rf = 0.20 (dichloromethane/ethanol 5:1, parts by
volume) 86 I. NH2 . 110ip N zN \ 243-(8-Benzyloxy-7-methoxy-3-
methy1-3H-pyrazolo[3,4-c]- quinolin-111)phenyliacetamide MS: 453.1
(M+H)+ TLC (HPTLC): Rf = 0.58 (ethyl acetate/ethanol 8:1, parts by
volume)  WO 2012/000632PCT/EP2011/003127 - 86 -  110      MS: 4531
(M+H)+ 87 



it 3-(8-Benzyloxy-7-methoxy-3- methyl-3H-pyrazolo[3,4-c]- TLC
(HPTLC): Rf = 0.42  SI quinolin-1-y1)-N-methylbenzamide (ethyl
acetate/ethanol    8:1, parts by volume)  N zN    \    The compound
of the following structural formula (Table 9b) can be prepared
methodically      in accordance with the synthetic procedures for
Examples 1, 8 and 9 - starting with the 5compound of the formula 3-2.
Table 9b Compound of the formula (1) and (1E) No. Structural formula
Name Analysis IC50 DNA- PK [pIVI] 88 N H1 N- NNH \ 'N. 4111. '141 



\ 7-Methoxy-3-methyl-8- (1H-pyrazol-4-y1)-1-[4-
(2H-pyrazo1-3-y0phenyll- 3H-pyrazolo[3,4-c]quino- line MS: 422.1
(M+H)+ TLC (HPTLC): Rf = 0.40 (dichloro- methane/ethanol 6:1, parts
by volume) < 0.1   WO 2012/000632PCT/EP2011/003127 - 87 - EXAMPLE 9:
Synthesis of
3-fluoro-4-(7-methoxy-3-methy1-8-quinolin-3-y1-3H-pyrazolo[3,4-c]quin
olin-1-y1)benzonitrile
3-Fluoro-4-(8-hydroxy-7-methoxy-3-methy1-3H-pyrazolo[3,4-c]quinolin-1
-yl)benzonitrile 5(192 mg, 550 pmol),
N-phenyltrifluoromethanesulfonimide (393 mg, 1.10 mmol) and HCinig's
base (374 pl, 2.20 mmol) are dissolved in N,N-dimethylformamide (22
ml). The mixture is subsequently stirred at room temperature for 30
min. For work-up, the mixture is poured into water (100 ml) and
stirred for a further 30 min. The precipitate formed is then filtered
off with suction and rinsed with water. The filter cake is
subsequently suspended in 10 a little 2-propanol, filtered off with
suction again and dried overnight at room temperature in a high
vacuum, giving
[1-(4-cyano-2-fluoropheny1)-7-methoxy-3-methy1-3H-pyrazolo[3,4-c]-
quinolin-8-yl] trifluoromethanesulfonate (195 mg, 406 pmol) as a
solid. MS: 481.0 (M+W), TLC (HPTLC): Rf = 0.56 (ethyl acetate /
ethanol 2:1, parts by volume).
15[1-(4-Cyano-2-fluoropheny1)-7-methoxy-3-methy1-3H-pyrazolo[3,4-c]qu
inolin-8-yl] trifluoro- methanesulfonate (64 mg, 133 pmol),
3-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-yOquino- line (272 mg,
1.07 mmol), tripotassium phosphate (58 mg, 267 pmol) and
trans-bis(tricyclohexylphosphine)palladium(II) dichloride (30 mg, 41
pmol) are dissolved in oxygen-free N,N-dimethylformamide (3.9 m1).
The mixture is subsequently heated at 130C 20(microwave) for 90 min.
The reaction mixture is then filtered with suction, the filtrate is
diluted with water and stirred at room temperature for 30 min. The
precipitate formed is filtered off with suction and rinsed with
water. The residue is dissolved in a mixture of dimethyl sulfoxide
and tetrahydrofuran and chromatographed (pHPLC, solvent gradient  WO
2012/000632PCT/EP2011/003127 - 88 - water / 1-30% by vol. of
acetonitrile, 0.1% by vol. of formic acid), giving, after
freeze-drying, the title compound
3-fluoro-4-(7-methoxy-3-methyl-8-guinolin-3-y1-3H-pyrazolo[3,4-c]-
guinolin-1-yl)benzonitrile (28 mg, 61 pmol) as lyophilisate. MS:
460.1 (M+H+), TLC (HPTLC): Rf = 0.32 (ethyl acetate! ethanol 8:1,
parts by volume). Compounds which are prepared in accordance with the
synthetic procedure from Example 9 are shown in Table 10 below. Table
10 Compounds of the formulae (I) and (IA) No. Structural formula Name
Analysis 



IC50 DNA- PK [p11/1] 77 ---. / 110 fapyridin-3-y1-3H- 3-Fluoro-4-(7-
methoxy-3-methyl-8- PYrazolo[3,4-* quinolin-l-yI)- benzonitile 1H NMR
(400 MHz, DMS0) 5 = 9.49 (s, 1H), 8.65 (s, 1H), 8.56 (d, J=4.1, 1H),
8.16 (dd, J=9.9, 1.4, 1H), 7.98 (dd, J=7.6, 7.6, 1H), 7.93- 7.84 (m,
2H), 7.81 (s, 1H), 7.65 (d, J=3.1, 1H), 7.47 (dd, J=7.7, 4.7, 1H),
4.38 (s, 3H), 3.96 (s, 3H). MS: 410.1 (M+H)4 TLC (HPTLC): Rf = 0.30
(ethyl acetate/ethanol 8:1, parts by volume) <0.1 78 Is- z /
3-Fluoro-4-(7- methoxy-3-methyl-8- quinolin-3-yl-3H- pyrazolo[3,4-c]-
quinolin-1-y1)- benzonitrile (Example 9) <0.1 89 



HN 3-Fluoro-447- methoxy-3-methyl-8- (1H-pyrrol-3-y1)-3H-
pyrazolo[3,4-c]- quinolin-1-y1]- benzonitrile MS: 398.1 (M+H)1. TLC
(HPTLC): Rf = 0.49 (ethyl acetate) < 0.1  // N . I. N..---N \     WO
2012/000632PCT/EP2011/003127 - 89 - EXAMPLE 10: DNA-PK / biochemical
assay The kinase assay was carried out in streptavidin-coated
348-well microtitre FlashPlates(r). To this end,1.5 pg of the
DNA-PK/protein complex and 100 ng of biotinylated substrate, 5such
as, for example, PESQEAFADLWKK biotin-NH2 ("biotin-DNA-PK peptide"),
in a total volume 01 36.5 p1(34.25 mM HEPES/KOH, 7,85 mM Tris-HCI,
68.5 mM KCI, 5 pM ATP, 6.85 mM MgC12 , 0.5 mM EDTA, 0.14 mM EGTA,
0.69 mM DTT, pH 7.4), were incubated at room temperature for 90 min
with 500 ng of DNA from calf thymus, 0.1 pCi of 33P-ATP and 1.8% of
DMSO per well with or without the test compound. The reaction was
stopped using 1050 p1/well of 200 mM EDTA. After incubation for a
further 30 min at room temperature, the liquid was removed. Each well
was washed three times with 100 pl of 0.9% sodium chloride solution.
A non-specific reaction (blank value) was determined using 10 pM of a
proprietary kinase inhibitor. The radioactivity measurement was
carried out by means of a TopCount. IC50 values were calculated in
RS1. 15Literature: Kashishian et al. (2003) Molecular Cancer
Therapeutics 1257. EXAMPLE 11: Cellular DNA-PK phosphorylation at
serine 2056  HCT116 cells were cultivated in MEM alpha medium with
10% of foetal calf serum, 1 mM sodium pyruvate and 2 mM glutamine at
37C and 10% CO2. The cells were detached from 20the base of the
culture vessels with the aid of trypsine/EDTA, centrifuged off in
centrifuge tubes and taken up in fresh medium. The cell density was
subsequently determined. 200,000 cells were sown per cavity of a
12-well cell culture plate in 1 ml of culture medium and cultivated
overnight. Next day, 10 pM bleomycin and test substances in fresh
culture medium was added to the cells and these were cultivated for a
further six hours. Cell lysis 25was subsequently carried out. The
cell lysates were investigated by SDS polyacrylamide gel
electrophoresis by means of DNA-PK-specific antibodies (Abcam
ab13852: total DNAPK; ab18192: phosphoserine 2056 DNA-PK) and Western
Blotting. The enzymatic reaction was developed with the aid of a
chemiluminescence reagent. The chemiluminescence was recorded with
the aid of a documentation system (VersaDocTM, Bio-Rad, USA) and
evalu- 30ated densitometrically with the aid of instrument-specific
software (Quantity One). The sig- nals with phospho-DNA-PK-specific
antibodies were standardised to the signal with the antibody against
the total protein DNA-PK. 1050 values and percentage inhibition data
were determined by referencing to the signal level of the
bleomycin-treated vehicle control group. 



35EXAMPLE 12: Cellular colony growth test The colorectal carcinoma
cell line HCT116 was cultivated in MEM alpha medium with 10% oif
foetal calf serum, 1 mM sodium pyruvate and 2 mM glutamine at 37C and
10% CO2.  WO 2012/000632PCT/EP2011/003127 - 90 - The cells were
detached from the base of the culture vessels with the aid of
trypsine/EDTA, centrifuged off in centrifuge tubes and taken up in
fresh medium. The cell density was subsequently determined. 300 cells
were sown out in 6-well cell culture plates in 2 ml of culture medium
and cultivated overnight. Next day, the cells were treated with test
substances for 5one hour before the cell culture plates were treated
with defined doses of X-rays On general 0, 2.4, 4.8, 12 Gray;
irradiation instrument: Faxitron RX-650; Faxitron X-Ray LLC, USA). In
order to determine the dose/effect relationships, the cells were
treated with various concentrations of a test substance. After
irradiation, the cells are cultivated for a further 24 hours in the
presence of the test substance, the culture medium was then replaced
with 10culture medium without test substance, and the cells were
cultivated for a further 6-8 days. The cell colonies formed were
subsequently stained with the aid of Crystal Violet and counted in a
colony counter (Gelcount, Oxford Optronics, UK). Dose/effect curves,
in particular IC50 values, were determined using a curve adaptation
function for nonlinear dose/effect relationships. 15 No. Structural
formula Name IC50 [PM] (4.8 Gy) Quotient of IC0 values without and
with irradia- tion 90 N //  10 NN \ 4-(7,8-Dimethoxy-3-
methy1-3H-pyrazolo[3,4-c]quinolin-1-y0-3- fluorobenzonitrile 0.1 -
0.5 >75  EXAMPLE 13: Cellular CHK2 phosphorylation at threonine 68
HCT116 cells were cultivated in MEM alpha medium with 10% of foetal
calf serum, 1 mM 20 sodium pyruvate and 2 mM glutamine at 37C and 10%
CO2. The cells were detached from the base of the culture vessels
with the aid of trypsine/EDTA, centrifuged off in centrifuge tubes
and taken up in fresh medium. The cell density was subsequently
determined. 50,000 cells were sown per cavity of a 96-well cell
culture plate in 0.1 ml of culture medium and cultivated overnight.
Next day, 10 pM bleomycin and test substances in fresh culture 25
medium were added to the cells and these were cultivated for a
further six hours. After lysis of the cells, phospho-threonine 68 of
the CHK2 kinase was detected in the lysates with the aid of a
phospho-CHK2 (Thr68)-specific ELISA detection system (Catalogue No.
7037, Cell Signaling Technologies, USA). The ELISA colour reaction
was measured spectrophotomet-  WO 2012/000632PCT/EP2011/003127 



-91 - rically at 450 nm. The extinction of the unstimulated controls
(vehicle control without bleomycin) was subtracted from the
extinction values of the treatment groups. The controls which were
treated with bleomycin were set equal to 100% and all other
extinction values were set in relation thereto. IC50 values were
determined with the aid of the GraphPad 5Prism statistics program
(GraphPad Software, USA) or Assay Explorer (Symyx Technolo- gies
Inc., USA). No. Structural formula Name IC50 [PM] 91 H2N 410 N //  N
\ F 241-(4-Cyano-2-fluoro- pheny1)-7-methoxy-3-
methy1-3H-pyrazolo[3,4-c] quinolin-8-yloxy]-2-phenyl- acetamide 0.1 -
0.5  o o SI N      10EXAMPLE 14: Pharmaceutical compositions Example
A: Injection vials  A solution of 100 g of active compound according
to the invention and 5 g of disodium hydrogenphosphate in 3 I of
bidistilled water was adjusted to pH 6.8 using 2 N hydrochloric acid,
sterile-filtered, transferred into injection vials, lyophilised under
sterile conditions and 15sealed under sterile conditions. Each
injection vial contained 5 mg of active compound according to the
invention. 



Example B: Suppositories    A mixture of 20 g of active compound
according to the invention with 100 g of soya lecithin 20and 1400 g
of cocoa butter was melted, poured into moulds and allowed to cool.
Each sup- pository contained 20 mg of active compound according to
the invention. Example C: Solution  A solution was prepared from 1 g
of active compound according to the invention, 9.38 g of 25NaH2PO4*2
H20, 28.48 g of Na2HPO4*12 H20 and 0.1 g of benzalkonium chloride in
940 ml of bidistilled water. The pH was adjusted to 6.8, and the
solution was made up to 1 I and sterilised by irradiation. This
solution could be used in the form of eye drops.  WO
2012/000632PCT/EP2011/003127 - 92 - Example D: Ointment 500 mg of
active compound according to the invention were mixed with 99.5 g of
Vaseline under aseptic conditions. 5Example E: Tablets  A mixture of
1 kg of active compound according to the invention, 4 kg of lactose,
1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium
stearate was pressed in a conventional manner to give tablets in such
a way that each tablet contained 10 mg of active compound according
to the invention. 10 Example F: Dragees  Tablets were pressed
analogously to Example E and then coated in a conventional manner
with a coating of sucrose, potato starch, talc, tragacanth and dye.
15Example G: Capsules 2 kg of active compound according to the
invention were introduced into hard gelatine capsules in a
conventional manner in such a way that each capsule contained 20 mg
of active compound according to the invention. 20 Example H: Ampoules
A solution of 1 kg of active compound according to the invention in
60 I of bidistilled water was sterile-filtered, transferred into
ampoules, lyophilised under sterile conditions and sealed under
sterile conditions. Each ampoule contained 10 mg of active compound
according to the invention. 25 Example I: Inhalation spray  14 g of
active compound according to the invention were dissolved in 10 I of
isotonic NaCI solution, and the solution was transferred into
standard commercial spray vessels with       pump mechanism. The
solution could be sprayed into mouth or nose. One spray shot 30(about
0.1 ml) corresponded to a dose of about 0.14 mg.  WO
2012/000632PCT/EP2011/003127 - 93 - CLAIMS 1.Compounds of the formula
(I) 5 R1 ---  R5  (I) in which 



R1denotes Y, -Alk-OY, -Alk-NYY or, -Alk-Ar, R2denotes Y, -Alk-OY,
-Alk-NYY, -C(Y)(R6)(R7), -C(Hal)(R6)(R7), -S02A, 10-S02-Ar or
-POOH-Ar, R3denotes H, Hal, CN, -Alk-CN, -Alk-NYY, Het' or Het2,
R4denotes Hal, Y, Cyc, CN, -Alk-CN, -Alk-COOY, -Alk-CO-NYY or Het',
R5denotes Hal, Y, OY, NYY, -NY-COY, COOY, -CO-NYY, -CO-NY-Alk-OY,
Alk-CO-NYY, -Alk-OY, -Alk-NYY, Ar, Het' or Het2, 15R3, R5together
also denote -Alk-CO-NY-, R6denotes Hal, Y, -COOY, -CO-NYY, -CO-NY-0Y,
-CO-NY-C(=NH)-NYY, -CO-NY-Alk-OY, -CO-NY-Alk-NYY, -CO-NY-Alk-S02-NYY,
CO-NY-Alk-Ar, -CO-NY-Alk-l-let2 or -CO-NY-O-Alk-CN, R7denotes Ar,
Het' or -Hetl-Hetl, 20Xdenotes CH2, 0, S or Het', denotes H or A,
Adenotes unbranched or branched alkyl having 1-10 C atoms, where,
inde- pendently of one another, 1-7 H atoms may be replaced by Hal
and/or, independently of one another, one or two adjacent CH2 groups
may be 25replaced by a -CH=CH- and/or -CEC- group, Alkdenotes
alkylene having 1-6 C atoms, where, independently of one another, 1-4
H atoms may be replaced by Hal and/or OY, Cycdenotes cyclic alkyl
having 3-7 C atoms, where, independently of one another, 1-4 H atoms
may be replaced by Hal and/or OY,  WO 2012/000632PCTPEP2011/003127 -
94 - Ardenotes phenyl which is unsubstituted or monosubstituted by
Hal, A, CN, OY, NYY, -NY-COY, COOY, Het', Het2, -Alk-OY, -Alk-NYY,
-Alk-Hetl or Alk-Het2, Het'denotes mono- or bicyclic heteroaryl
having 2-9 C atoms and 1-4 N, 0 5and/or S atoms, which may be
unsubstituted or monosubstituted by Hal, A, CM, OY, NY!, -NY-COY,
COOY, -Alk-OY or -Alk-NYY, Het2denotes a monocyclic saturated
heterocycle having 2-7 C atoms and 1-4 N, 0 and/or S atoms, which may
be unsubstituted or monosubstituted by A, and 10Haldenotes F, Cl, Br
or I, and/or physiologically acceptable salts, tautomers and/or
stereoisomers thereof, including mixtures thereof in all ratios.
2.Compounds according to Claim 1 having the part-formula (IA)    (IA)



in which R1, R4denote Y, R2denotes Y or -CH(R6)(R7), 20R5denotes Hal,
Y, COOY, Alk-OA or Het2, R6denotes -CO-NYY, -CO-NY-0Y,
-CO-NY-C(=NH)-NYY or -CO-NY-Alk- OY, R7denotes Ar or Het', denotes H
or A, 25Adenotes unbranched or branched alkyl having 1-4 C atoms,
where, inde-      pendently of one another, 1-3 H atoms may be
replaced by Hal, Alkdenotes alkylene having 1-3 C atoms, where 1-2 H
atoms may be replaced by Hal and/or OH, Ardenotes phenyl which is
unsubstituted or monosubstituted by Hal,  WO
2012/000632PCT/EP2011/003127 - 95 - Het'denotes mono- or bicyclic
heteroaryl having 2-9 C atoms and 1-3 N and/or S atoms, which may be
unsubstituted or monosubstituted by Hal, A, CN or NYY, Het2denotes a
monocyclic saturated heterocycle having 3-5 C atoms and 1-2 5N and/or
0 atoms, which may be unsubstituted or monosubstituted by A, and
Haldenotes F, Cl, Br or I, and/or physiologically acceptable salts,
tautomers and/or stereoisomers thereof, including mixtures thereof in
all ratios. 10 3.Compounds according to Claim 1 or 2, selected from
the group: 1  Ili N..% ON  2  Ill CN I  3   



ON 44, Br 4 HO, --. CN fa   - 96 - 5  CN OH, . 1  6  ON OH, . I  7
ON H CI 8 H2N o aN /7  9 o .N 
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16 F 0  17 r----%-:, tL".7. F, F/"%%0 o 0 /7  I 18 -0 . F N it    19
Ho . /7   oo 0   WO 2012/000632PCT/EP2011/003127 - 99 - 20 HO . /7
o 0 
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Ltz,z/ 0 32   WO 2012/000632PCT/EP2011/003127 - 102 - 33  I .,'/7 0
o.   IP   Qs   
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oo o 7.-.40 N   and/or physiologically acceptable salts, tautomers
and/or stereoisomers thereof, including mixtures thereof in all
ratios.  -114- in which R8denotes CN or =0, and R9denotes NO2 or NYY,
and R1, R2, R5 and Y have the meaning indicated in Claim 1, 5and/or
salts, tautomers and/or stereoisomers thereof, including mixtures
thereof in all ratios. 10 (IIA) in which R1, R2, independently of one
another, denote A or -Alk-Ar, and Alkdenotes alkylene having 1-3 C
atoms, where 1-2 H atoms may be replaced by Hal, and 15R5, A, Ar and
Hal have the meaning indicated in Claim 2, and/or salts, tautomers
and/or stereoisomers thereof, including mixtures thereof in all
ratios. 6. Intermediate compounds of the formula (III) 0 20 R1   in
which R10denotes H or Hal, and R1, R2, R4 and Hal have the meaning
indicated in Claim 1,  WO 2012/000632PCT/EP2011/003127 - 115 - and/or
salts, tautomers and/or stereoisomers thereof, including mixtures
thereof in all ratios. 7. Intermediate compounds according to Claim 6
in which 5R1, R2, independently of one another, denote A or -Alk-Ar,
R10denotes Hal, and 



Alkdenotes alkylene having 1-3 C atoms, where 1-2 H atoms may be
replaced by Hal, and R4, A, Ar and Hal have the meaning indicated in
Claim 2, 10and/or physiologically acceptable salts, tautomers and/or
stereoisomers thereof, including mixtures thereof in all ratios. 8.
Process for the preparation of compounds of the formula (I) according
to Claim 1, part-formulae thereof and/or physiologically acceptable
salts, tautomers and/or 15stereoisomers thereof, including mixtures
thereof in all ratios, having the following steps: in which R1, R2
and R5 have the meaning indicated in Claim 5, in acidic medium with a
reducing agent and with a compound E-NO2 in which E denotes an
element from the 1st main group, to give compounds of the
part-formula (IB)  WO 2012/000632PCT/EP2011/003127 - 1 16 - CN    (I
B) in which R1, R2 and R5 have the meaning indicated in Claim 5, 5and
optionally (b')reaction of the compounds of the part-formula (IB)
with a compound Hal-R4, in which R4 and Hal have the meaning
indicated in Claim 1, 10to give compounds of the part-formula (IC) CN
(IC) in which R1, R2 and R5 have the meaning indicated in Claim 5,
and R4 has the meaning indicated in Claim 1, (b")conversion of R1,
-0-R2, R4, R5 and/or the CN group of the compounds of the
part-formula (IC) to give compounds of the part-formula (1E)  WO
2012/000632PCT/EP2011/003127 - 117 - R3    



(1E) in which R1, R2, R3, R4, R5 and X have the meaning indicated in
Claim 1, 5and/or    (bw) conversion of a base or acid of the
compounds of the part-formula (1E) or part-formulae (IB) or (IC) into
one of its physiologically acceptable salts, 10or (a)reaction of a
compound of the formula (III) ,R2 0    15in which R1, R2, R4 and R10
have the meaning indicated in Claim 7, with a compound of the formula
(IV) R3    (IV) 20in which  WO 2012/000632PCT/EP2011/003127 - 118 -
Ddenotes boric acid, boric ester, organotin compound or boron
trifluoromethanesulfonate, and R3 and R5 have the meaning indicated
in Claim 1,    in which R1, R2 and R4 have the meaning indicated in
Claim 7, and R3 and R5 have the meaning indicated in Claim 1, and
optionally  (b')conversion of R1, -0-R2, R3, R4 and/or R5 of the
compounds of the part-for- mula (ID) to give compounds of the formula
(I) R3    15   



(I) in which R1, R2, R3, R4, R5 and X have the meaning indicated in
Claim 1, and/or (b")conversion of a base or acid of the compounds of
the formula (I) or part-for- mula (ID) into one of its
physiologically acceptable salts.  WO 2012/000632PCT/EP2011/003127
-119- 9. Process for the preparation of intermediate compounds of the
formula (II) according to Claim 4 and/or salts, tautomers and/or
stereoisomers thereof, including mixtures thereof in all ratios,
having the following steps: 5(a)reaction of a compound of the formula
(V)    in which Haldenotes F, Cl, Br or!, and 10R1, R2 and R9 have
the meaning indicated in Claim 4, with a compound of the formula (VI)
15in which R5 and R8 have the meaning indicated in Claim 4, to give
compounds of the formula (II)    20in which R1, R2, R5, R8 and R9
have the meaning indicated in Claim 4, and optionally (b)conversion
of a base or acid of the compounds of the formula (II) into one of
25its salts.  WO 2012/000632PCT/EP2011/003127 - 120 - 10. Process for
the preparation of intermediate compounds of the formula (III)
according to Claim 6, part-formulae thereof and/or salts, tautomers
and/or stereoisomers thereof, including mixtures thereof in all
ratios, having the following steps:  (a)reaction of a compound of the
formula (VII) 



R2 I 0 R1 0  in which R1 and R2 have the meaning indicated in Claim
6, in acidic medium with a compound E-NO2, in which E denotes an
element from the 1st main group, to give compounds of the
part-formula (IIIA) R2 0 15 R.10   (II IA) in which R1 and R2 have
the meaning indicated in Claim 6, and optionally 20 (b')halogenation
of the compounds of the part-formula (IIIA) to give compounds of the
part-formula (IIIB)  WO 2012/000632PCT/EP2011/003127 -121 - 0..--R2
(IIIB) in which R1, R2 and Hal have the meaning indicated in Claim 6,
5(b")reaction of the compounds of the formula (IIIA) or (IIIB) with a
compound Hal-R4, in which R4 and Hal have the meaning indicated in
Claim 6, to give compounds of the formula (III) R2 0    in which R1,
R2, R4 and R10 have the meaning indicated in Claim 6, and/or 15(bm)
conversion of a base or acid of the compounds of the formula (III)
into one of its salts. 



11. Use of compounds according to one of Claims 1 to 3 and/or
physiologically accept-            able salts, tautomers and/or
stereoisomers thereof, including mixtures thereof in all 20ratios,
for the inhibition of serine/threonine protein kinases, preferably
PIKKs, par- ticularly preferably DNA-PK.  12. Use of at least one
compound according to one of Claims 1 to 3 and/or physiologically
acceptable salts, tautomers and/or stereoisomers thereof, including
mixtures 25thereof in all ratios, for the sensitisation of cancer
cells to anticancer agents and/or  WO 2012/000632PCT/EP2011/003127 -
122 - ionising radiation, with the proviso that the sensitisation
does not take place in vivo on the human body. 13. Medicament
comprising at least one compound according to one of Claims 1 to 3
5and/or physiologically acceptable salts, tautomers and/or
stereoisomers thereof, including mixtures thereof in all ratios.
14Pharmaceutical composition comprising, as active compound, an
effective amount of at least one compound according to one of Claims
1 to 3 and/or physiologically 10 acceptable salts, tautomers and/or
stereoisomers thereof, including mixtures thereof in all ratios,
together with pharmaceutically tolerated assistants, in combination
with at least one anticancer agent. 15. Compounds according to one of
Claims Ito 3 and/or physiologically acceptable salts, 15tautomers
and/or stereoisomers thereof, including mixtures thereof in all
ratios, for use in the prophylaxis, therapy and/or progress control
of cancer, tumours, metastases and/or angiogenesis disorders, in
combination with radiotherapy and/or with at least one anticancer
agent. 




