| m dazo[ 4, 5-cl quinolines as DNA-PK inhibitors The invention rel ates
to conmpounds of the fornmulae (1) and (I1) (1) 10in which R1l, R2,
R3, R4, R5, R8, X and m have the neaning indicated in the clains,
and/ or physiologically acceptable salts,;tautoners and stereoi soners
t hereof, including mxtures thereof in all ratios. The conpounds of

the formula (1) can be “s'ﬁﬂdafzgﬁﬁ'@ﬁufngmga%wéﬁ%irﬁ‘%ﬂ‘)P [t hreoni ne

protein kinases and for t se I'sat1on er cells to

anti cancer agents and/or ionising radiation. The invention also
relates to the use of the conmpounds of 15the fornmula (1) in the
prophyl axi s, therapy or progress control of cancer, tunours, netasta-
ses or an§®gwRelignseliitessiosempounds efdhe fateulaer()wndilly adi ot her apy

and/ ors an anti cancer agent. The invention furthernore relates to a
process for the preparation %ff?' the conpounds of the forgyla (1) by
reacti on of conpounds2of thesformula (I1) and optionallg conversion

of a base or acid)p/f t he Apounds of the formula ( to one of its
salts. 20 -dep_ Shn Ki nase (DNA- PK) isi ne/ t hr eoni ne

protein kipase ( stn conj unction w Xh _DNA:(R5)

Bi ochem cal' and|gen a show t"hat - PK consi gts (a) of a
catal ytic sub-umgt, i is called DNA-PKcs, andHib) two regul atory
components (Ku70 ghd Ky80)s _In functionap terns PKrlgs a cruci al
constituent on th 25 the repai Adetbl e- st rand

breaks (DSBs) and o8 e Mt her hand of sonm
(econbi nation. In additi O?:i DNA- PK arfff~ t s—cqupbnent® are connect ed
with a multiplicity of fu Hher physi,ol ogpcal proce%‘ses, i ncl udi ng
nodul ati on of the chromatin structure and tel omeric maintenance
(Smth & Jackson (1999}) Genes and Dev 13: 916; Gcm)ti solo et al.
(2001) Mol. Cell. Bi o(i. 21:. 3642; WIllians et al .*'/(2009) Cancer Res.
69: 2100). 2 Hunan genetic material in the formof DNA is constantly
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consequer baserassgictofitime carhpoLohelatoh thel fornoula @) intworoofitsasalts.he sever e
dangQgs resulting from DNA doubl e-strand breaks, eukaryotic cells

have devel oﬁggd a nunber of nechanisns to repair them Hi gher

eukar yot diNArdepgndedbprioteim kingse (DNAIPKS ¢ aeerinedthrionine ptSteBMisase which is acti-
end- | oi ni G : i i t h: - dependen rotein Ki e_gdopts
the key radhglnalon Wi s BB e RET e RS afom o B PR cpbesis
act i vat edanfst catdiytiscsubvaiity whichtiiealled ONA-PHee, ol (BNvoDSESIatoBetdmpérRes
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eric maintenance (Smith & Jackson (1999) Genes and Dev 13 916; Goytisolo et al. (2001)
Mol. Cell. Biol. 21: 3642; Williams et al. (2009) Cancer Res. 69: 2100).




The invention is based on the object of overcom ng the disadvantages

indicated in the prior art and of devel oping effective inhibitors of

DNA- PK whi ch are selective with respect to the rel ated ki nases of the
PI'KK family and are of |ow nolecular size and, in particular, enable
15effective application in cancer therapy as radi o- and
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denot es denotes nono- or bicyclic heteroary aving 2,
8 or 9 C REGhRNSIRtorepair thampHighekieukeryptas uge Fredeminantinke-calleseongwmolo-

b i ¢ H > A 0 3
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be unsubstituted or nonosubstituted by A denot

denot es gonfunationgl prpve to b radigtigasensitve (Synithrandniackasst 1@99). denot e 0,

1, 2, 3, 4, 5 or 6, and/ or physi ol ogically acceptable salts,

t aut Ter's and/ or stereoi soners thereof, including 25m xtures thereof
in aldP r &2VRE to &y FRtalyEe Agmgin, whichisingbe f-teavinal catalytictsub-LodtPdrRkcs),
accor di ngatien hivAbéra\«@at i | IRE-PK bhohdbid § LB/
for serine/threonine prﬂ()?je@i,ﬁﬁlﬁf)%gfsag’sﬁﬂghik %%?r"f) u'ﬁzéé %@9@@8@@%@:
(1) are dBgnédnese-seleleddingsgs (RIKKalyhernRNA-RIGiseot a fipidtkimase ¢Hartley et al.

2,3-dih ) kb dlirgoc - NET } i (,Gh. A
] oy e A4 LA ) e e L

ref
bpt i onal 13"l pp?lﬁ’@gophéﬁwo e attached, that potent and sel ective
i nhi 2sti on of DNA- PK occurs. The conpounds according to the invention
thus open_up entirely new possibilities wth respect to the
ant i car ci NEJERED Keasedh! M (ataxieitelangestasigenitated Roase Kikbivise belmgs to the

conmpoundsPiRK famy. itab&HE& céltdal Ph®ftaRcd Pﬁ@gﬁ%&g&;hﬁioﬁ ot 5N?§Sdarn?a%ieplbaﬂaenn(?s suf-

chermsensfi tisers in 35the treatnent o
ering from ataxia telangiectasia exhibit, inter alia, increased sensitivity to ionising radiation.

(Lavin & Shiloh (1997) Annu. Rev. Immunol, 15: 177, Rotman & Shiloh (1998) Hum. Mol.
30  Genet, 7: 1555).

It has been described by lzzard et al. (1999) Cancer Res. 59: 2581, that the PI3 kinase
inhibitor LY294002 inhibits the function of DNA-PK in in-vitro experiments. The ICs, value
(concentration at which 50% of the enzyme activity is inhibited) is at a relatively ineffective

35  1.25uM (5.0 mM ATP). Although the evidence that the inhibitor LY294002 aliows mammal
cells to become more radiation-sensitive, i.e. the cytotoxicity of ionising radiation is

increased, in principle implies use in the irradiation therapy of, for example, solid cancer



S-To date, it is nerely known from WD 1992/ 07844 t hat

2, 4-di am noqui nazol i ne derivatives are enhancers of chenotherapeutic
agents in the treatnent of cancer. The derivatives address the

mil ti pl e resi stance of tunour cells as a3consequence of

over expression of the nmdrl gene, whose gene product of an efflux P

gl ycopr ot @infoupsiMahiKe KR ek ifdfedsBlr %kthﬁ*]ﬁf |0|5|§i?xb lirY&i ﬁ%ﬂ%g Rden demonstrated
concentration |Low._ Inhibitors of atidylinositol 3-kinase are
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al koxy substltutl on. Neit her_of rior-art cunents cl oses

physi coch¥Hs DNG-FiRRikEers! B 'BE@d'{PHP'aOP%dWﬁﬁ@h'@ﬂWWH@r@amtoltﬁe inhibi-

equal 1y ugk NMMB)énQWF—E@}ﬁ[Set:t&@Sorﬁbmavir{bvé?ﬂ@5%hﬁe¥ (}?nﬁ/l'm%rdcastle et
speci fical | éo&%nyounds of 10the formul a are capabl e of

specific Ph { ¥ debrChesy. i48e7 83 ldH0R ernekinesdnibisesy pr m%nesamth res-
DNA- PK. Tb@ct@@ mnmupﬂwm%qmérdwgd TsQIubhﬁ/ ;srBM§rH' écﬁ?.l%oﬂ@ﬂqe%%n& Sut ﬁm%rk%ﬁises of

consequen have val uab phar macol ogi cal properties I'l'e
same ti nre 98 '%FFW%I’%‘F'%&%@"k%%POf?h@ 'BB'PM@SKHfOOﬁﬁ@‘IS mhenengexist-

the C0rrpomgd@e@#ortdﬂ&témrdﬁuls@re(:{n)e BRA- Iﬂ?fdhﬂﬁgr hak édﬁ%@ nWZYnotttﬁl?%n ddAB¥ed to
are a{so taken to nmean pharmaceutically usabl e derlv tives, salts,
hydraQes dAB) vat es, precursors of the conpounds, tautoners and
optically active forms (such as, for exanple, stereoisoners,

di astereo?ers, enantioners, racemates). Sol vates of the com pounds
are t aken'TNYeRONA348%8q Phibe spiachefravercsnyestherdisasvantagesondigaterién the prior

conpoundsart 246 @é‘/efdbfrf@ é?fé'cﬂ@e ihRibkdI8 ok DNALPﬂlwhﬁ:thtafré‘%EIFXtﬁle vﬁﬂ-ﬂ%spect to the

Sol vat es agag for exanp nono- or di- hydrates or a
Phar maceutiied \“Qa%ﬁéﬁlﬂée l% faanly fed agg of low kealequipr sizerands iprpagicaiap) enable

t he s tSeff@‘ctﬁé@p;ﬂ:@ﬂ%ﬂﬁ%m%?(ﬂ%rgbﬁﬂs Ffiid-RRd 'cﬂiﬁﬂéér@ﬁisé@d \ﬁftf’n Rl i

precursors of the conpounds. Precursors are ta nmean
exanpl e, EHRPRENITE fmraPﬁSIGfﬁﬁfwﬁﬁy with ﬁ)SfrﬁbléﬁnﬁpéﬂfqﬁyCﬁﬁé‘an@d@feffamsyI or
acyl groups, sugars or oligopeptides, which are rapidly 25 cleaved in

t he organ_l_smto %I ve the effective conpounds according to the

i nvent i on! NerpRIed Ohthednyartion iscadbicyad it ﬁﬁ@maé‘cﬁwtbrﬂﬁmd@mnﬂ&m glaimsofihe
t he Commalﬁﬁ%hﬁld‘ of :

in | Pharm 115, 6’61@%%%59%%%29 aéﬁ%oun Gl inveiorfXBMMRotinas
conv e0°ft &WB“"‘ (h@be Arwidgdct i ve agent, i.e. conpounds of the
formula (1), is a precursor in the sense of ths$ invention. Any

bi ol ogi cal 'y active compound which re&dlts frgm 30the in-vivo

met abol i sati on of a conpound accordkng to fhey nvention is a

i i i i The conpounds of
the fornula (1) can have ong-or : hi r ak__cej (ﬁ;)and therefore
occur in various stereoisoneric f f'or mul a (I) encom passes
all these forns. 6 1:100 or 1:108Q. HRartigular preference is given
here to m xtures of stereoisoneric undHove and bel ow, the
radicals Rl, R2, R3, R4, R5, R6, RN X , ATk, Ar, Het', Het2 and
5Hal as well as m n, p and s have the nealli ngs indicated for the
formula (1), unless expressly indicated othggyw se. |f individual

radi cal s occur a nunber of tinmes within a conpound or radical, the
radi cal s adopt, independently of one another, the neanings i ndi cat ed, (1)
unl ess ex,p?vﬁﬁﬁl y indicated otherw se. For exarrpl e, the radicals YY in
t he radica in which they occur a nunmber of tinmes, are identical
or differféht, buﬂeatbfesb(r@‘f-&\’mwr in each 10 case sel ected,

i ndepend Iy of t s i ndi cat ed above

and/ grg bel ow (fopggﬁtggqo (Bgré)fﬁé %lln)&?%roregﬂﬁ? unl ess expressly

i ndi cat e®R3t her wideeotes Y driddéwi se goes wi t hout saying, for exanple,

that thegdex mdleﬁ'oté??, ﬁglg(m_d&g){ _&c{}z)p%&i‘\;we frequency of the

R5 denotes A, Hal, -(CY;),-OY, -(CY,),-NYY, -(CY2)-COOY, -(CY2),-CO-NYY or
-(CY2)p-NY-CQY,




Ima preferred enbodi ment of the invention, "A" is unbranched or
branched al kyl having 1, 2, 3, 4, 5, 6, 7, 8 9 or 10 C atons, where,
i ndependently of one another, 1, 2, 3, 4, 5, 6 or 7 H atons may be
réplaced by Hal. "A" is particularly preferably unbranched or
branched 5al kyl having 1, 2, 3 4, 5 or 6 C atons, where 1, 2, 3,

iot M aare Y Beybeplakedoy RHBREDASH Ny PRy JIBAS v Bl

Very particul ar erence
i ndependent |y of cﬁ@ l\é\ﬁt’)t-ﬁ&NYICXz HOAL e0®- N‘i&yC‘bg)n N¥ploaSegApy Hal . A

Cl. 4- al kygzof thi ] _ Le methyl, ethyl, propyl,

i sopropyl, R7 but yl, Eer‘ié{g (bﬁ?)pé\gc- ut@é}lf’)lHlae Ert-butyl , fluoronet hyI :

di f | uor om¥t hyl , tdemqtg@cum.r@br,a piegledfondor oet hyl ,

1,1,1-4rifd uoroet Qé(iﬂot% Ryano- 10 nethyl, nost preferably nethyl,
ethyl or trlfl uor omret \_' goes w thout saying that the respective
meani ngs 6f "A" aﬁ@qteﬁj@rﬁiﬁam op brapeedaldyiaringr, 2he 4, 806, c?aISsg@f"IaC
formul a accordi ng Nk i in th nse

the invention den%liog]s un%'lregfri?hgd&gf 6%;?zn%%gg}saﬁ&?eeﬁglacfgdpg npegtrly of
al kynyl having 1,0 amther, bgHek 6 C atons, i.e. Cl. 5 al kyl enes,

20721 kel o andCia SRl Bty 1 2 RS 5 BRGoAL EARY 808G 6 e
may i addition h@@b batl‘ewlem IrUﬁeemde@tlyjoiMeear’mxuml byEHairan&:sO)ff
sui tabl e g} kyl enegy & ﬁ%gy\llﬁgfrs Lﬁ*sﬂé!ét@g&g F@ﬁRg gggf E@ﬁ lélﬁ gbyi Hal, A,

pentyl ene, hexyl ene, 1 so- ene, 1S

2- or 3-net hyl but YNed@Y2)rON- A(CNR-NYOF, -@ %), tzoerm(cwy)L,@@mweme(cvz -NY-
1- et hyl propyl ene, ¢ Y 2-, 3- or 4-nethyl pentylene, 1,1-, 1, 2-, 1,3 ,
2,2-, 2,3- or 3,3- i et hyl butyl ene, 1- or 2-ethyl butyl ene

1-et hyI 1Hefet hy| pieneiaseneno- br bicksiitc- f@tematyhlydwmg):ma éng,6, 7, 8 pR9 Mstoms and

iy propenyl (- OB a ks HLER e Wridtngy Bs bR BHorhont o o

3-butenyl, i sobuttéﬁwstltumdﬂm Hgll ALCNOHCE2)pXYe YY) NYIE -GN ) ICOTIYe ATIY ) -

1, 3- butadlenyl Lenyl,
2, 3-di net hy -1, 3-but adl e%éﬁ? @W&%YO'2§&0$&4 pent enyl and hexenyl .
Exanpl es 'tBiPt sui teﬂﬂneteélaklyantWGIar@tw‘atwlmdterowmmymﬂg1 -ICHPR5 @E6IH, C atoms

- CEC- CH3 1-,
pent - 3- e)n 1-ynyl , an‘&r1 %argk5 Péu ar 'E"?@Ig%r’”. ’Vv‘rﬁ'xc)é %?yel?eewsé’gs"g}‘l%gcﬂr Rgisub-
of t®€ invention, Stl't'lﬂﬁ?d(byﬁs al kenyl having 1-6 C atons, i.e. 30

met henyl 4t henyld tenyl pent enyl or hexenyl, where 1-4
H atonms may be ree g{cegg_e c{epgndently of one another, by Hal and/or
OY. It idNparti cieapleg Opr‘leZ &orelahor "Al k" to denote al kenyl havi ng

1-3 C at g, sgWher t C | and/or OH Very
particul arl %/ pref“gcﬁ}3 ﬁdée_hgg o?:ggsgﬁ%tg%)gg%ﬁ&%ﬁ ﬁg%ﬁ%ﬁ;? @t henyl and
pr openy! .ang Or@bé‘%mml@ﬂbmccela’@blngsatmaautbrh'nersrmatemasﬁmenslth@ﬁopfncludmg

" Al k'sar gnilfiepag f e 35another in the radicals of a formula
accordi ng Itg t he |§€@nét?llrgﬁ&' 8 Skeleton of the forrmula (1) is any

generic or non-generic structure to which any radical in the sense of
1 or der P Dindl Khe bech Bhur 8 RS oo R acpfiniie Biedh gt ngrovided
i nventi omlthsmﬁ@tim@pmpemey ffer seﬁne{mnetam}é tjrotnm klAasesl Mhé bempeunRe Bthd fae
vy TGRS o6 FOY 1 b GRTIS DRSO AT,
pa[) t ?’8u| 3. 5?]%%"61"9? dbMpich-B least am@aikoxw\#ubsfltuﬁay pogfeiablyad misthaRy substitution,
substitu e Q
ing i s anensPioy Subdiled chs) M RieRhP ABR sl anderipeliedantien o
and/ or af®HaPKeocsyrst 'élm G¢r‘0potasndampd:cardlng t6 the iavemniBh thusrdp@g ubeniiRfipssg
"aryl (eF-Tg Vi a desired ring nember
of the alSTPare A Epectlo PG Gadis atich L AhiERarasrts Ramankany,
the compounds of the formula (1) play a therapeutic role as radio- and chemosensitisers in
35  the treatment of cancer.



10" Het eroaryl " denotes, irrespective of further substitutions, for
exanmple 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2-,
4- or 5-imdazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or 5-oxazolyl,
3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thi agol yI 3-, 4- or
5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimdinyl,
1,2,3-tri I

5-t et razolellkéfeilafel Itis @%relgéﬁ]%%o?%'ﬂ-va%)rzlg-égfp%ﬂ%aﬁéﬁ d(ﬁ%(rg' um%—%ke S%T'W%es
-5-yl, 1, sredenhangelisaf ohematbgrapeutic &gepls lnlhéztraatmnanﬁmoér- Bhe derivalived |
1,2, 2_t hi QQG%EQ he‘h}ulﬂﬁla ?s:%’tgn% of t%gur RN L g%zcloﬁgédfeﬂgez §¥ex8ression20f the

3-, isoln
5- ben2| m dv:lzbgqme whoge gene Brodudt-qf ab-efflug-P glycdprohedmmhg/keepsme Biraceliular

5-, 4. B G _ Lyl, 3-
o o5 O acReBRRAE EBhodaion tok Innbjtors gt oRbediag BTNERIR S Kinkss 216 piso
2-, 4- 5desapibed gefertvatiy indyOHI0Q8GISEE2 7, 4vhictBhagvebieitber the specific structure of for-

7-benz-2, fln’u?é Wﬁi}bﬂﬁﬂ %;l the ﬁwent?bn ncfx1 theggkc:x! subgt?tutlt%{ N%g§erat;:f Rodd) driok-ak

3-, 4-, I'soqui nol
8- cinol i n9¢cunzents discloges pwslcodhermcalawqbammmologml dats-A orarketed medicament is

benzod ox 1 Y ki By et e bredtn AEMRGEES a7 SRR coptoafipas of
-5-yl10 2, weﬁomﬂa ﬂkam capable®f jie spemfldmhlﬂlt}dn oftsenae/lmyebmnplptdtelhaxmaayd;,,
i ndol i zi nXIL h %ﬁﬁhqimyﬂmnc%ﬁfp%gégﬁécbh P3RS I} gtn&ae%osg{f}z 't!ﬂ%ﬁdfé:]og%&b o

phenoth|a2|n or acridi roc

partiall quﬂnﬂﬁ/lhilav?vaulydlvle@bammmgldaispmsentlmm(lb hiethe sametimenteaing Wl foler-
for example, al so denote 2,3-di hydro-2-, -3-, -4- or -5-furyl,

2,5-di hydro-2-, -3-, -4- or 5-furyl, tetrahydro 2- or -3- furyI

1, 3- di oxol an- 4. yl, tetrahydro-2- or -3-thienyl, 2, 3-di hydro 1-, -2-,

- g' by 5+ Ienfr th% pBPHéJEQé Y thg@@nﬁ%’mﬁ% n‘}%dﬁndg pf Eh?i%w% I&are defjned in such a

-4-im dazwayythat the3 -agé hipd takeb-to me2in phaBnaceuticallgusalie pigriatioby, Isalts, hydrates,
tetrahydr -di hydro-1- . -2-.  -3- or

L pyr ) dyfoves, apoyRiors O BY/cBABYncs, b forktr S Bplcany iy foifes e g for
1-, 2- 3exapnple - Smrpelsortnerwtilas@reonﬁars cnnaétmmeqshmdcem;&te,s).t&ihra@ésy@fﬁl@e com-
2-, an-2-, -4- or -5-yl
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35  The invention also relates to the use of mixtures of the compounds of the formula (1), for

example mixtures of two diastereomers, for example in the ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10,



The radical R2 preferably denotes H A, -(CY2)p-C(YR6)-R7, R7,
-Alk-Ar or -Alk-Hetl, particularly preferably H A -CH(R6)-R7, Heti
or -Alk-Hetl. 10The radical R3 preferably denotes H or CN,
particularly preferably CN. The radical &4 preferably denotes H or A
particularly preferably A The radical R5 preferably denotes Y
or Hal, pariioonharos. Pérﬁ&@éﬁ&bﬁér%c@ﬁs b‘%n h¥1%rt¥ nﬂ)?tDFéstl'%@ré‘Jlédénenc com-
preferabl\é Hal . The radical R6 preferably denotes Y, -(CY

CO NAVY BPUN9EO. NY- (CY2)-0Y, particularly preferably H, CHZ NH2
-CO-NH2 or -CO NH (CH2)rO0A, very partlcul arly preferably H 20 The

radi cal z\grefl_g{ | y denotes Ar or The radical X preferably
denot es 07BPY ?Fg?‘@ tﬁﬁr‘iﬁp'cai%*ﬁﬂeR?n'ﬁ%ﬁdmﬁﬁ' BBeRALKyY dedt. &4, Idet’, Hedt and

2, par§icHapad \Melpé§fr\ehabb}9id & have the MBshih ﬁ&lceﬁleHrf@rftﬁé BRIVl ﬁnemu?& 0,
1, 2 or 3 larly referably 1 . The index p preferab
denot es Oéx'gf) @at aqtﬁ‘?%’tﬂea” I"}i’y‘ﬁq’ﬁ @cﬁqﬂlg,oqyur FREMbAEEHtinaes within) a com-

pr ef er abl yoﬂmtrgélcﬂ thJa radic86 adoptPRUEb&HHRANY ¥F cf?feeécn%ﬂ%p'tpe ﬂ-he%‘h%nés in lcated,

30Accor di n@ g/ the invention relates to the conmpound
(1) in whi@RSSEXAressét ingicategrothenwisg of o Erxamptear@ adisaloney ipithe rasiical R4, in

meani ngs WHldh@Iﬁéﬁfbcﬂb@h@mb&a@tﬁféssaﬁﬁﬂbéﬁhcﬁr@r d@rerqeﬂﬁta‘?g teerdbi§ 3 S4ch
detali |ntheﬁntext of an enbodi nent of for mul f

par t - Tr nEAsE “hindspengpptly ek prg anathery @@'ﬁ f%ﬁ-‘ @eianm@ﬁu@wate@ ahove angher

meani ng i b@ibﬁ%ﬁdxérﬁﬁlehﬁ@h{%ﬁ%? éth@'))unlé’s% e@bﬁa%% Srr'?nﬂcﬂé’(ﬁ th@rm Plfkgﬁvfse
to achi eve t he object of e invention. This ne ns
fadi cal s W%H’@H{ s3ing, fIRrgle. éthaéﬂwé@ew i H@rﬁot@t@nd%m mdleateam/fee-

or bel ow, qudhel eeihagudBituisreh ek eauisatradi getﬂé Pher TR nﬁ?'cﬁﬁg up fo 4 radi-

restricted t%ﬁr eto and i ndependently of thelr occurrence’in
parti cul af@l% t‘%ﬂ ergnf peRiins\ byt e C@ﬁﬁtﬁ@aflonrﬁ)f pata # cadicals intthesama ohsi-

12 entsodi e twitdre theRsp@dtRre Fafk AR5 G0 D6
enbodi nent':m?;f one or mﬁ;re gtrher r adi cass ctS&"TH‘éHﬂﬁQ{ ch?‘&éﬁt@dbut preferably

enbodi menlf! S8FN £A%E preRRIenbhelene; awther.frara s raﬁ@mraﬂﬁ Inivatad above andor

deri vat i viestowfintagitios Uhe F4&i
R2denot es Y orn- Cl\}2}p eC(YR%gM RRF%H %I%gg%ﬁﬁég nd\l—ia?l) ﬁ]ﬁg%gl}]ght 2/%%5}

- (CY2) n- NRMItiPle dpjagy g/ egielectgs, N‘?ﬂ 'M)Orﬁddivrerﬂvd@h@f%@rahw ineaghecdse lndepend-
Ydenot es E!rﬂ"f!SProf bne Mﬁﬂ@lt ﬁ%nﬂﬁ@hgé%hﬁg nQﬁcé?é@&gch/@%na{df%EHWAr@a&pIeZA

or 4 §atorTF %ere , 2 15o0r H atons ma

i ndegendefay 8% earyrhBpitivlsimes, theAad@ﬂdn@salfﬂﬁmtyelymocbﬁ danoted by
bsti tre el , I

unsubst i 5'QRSTOAMY RSP, ﬁhété@%%%é‘%ﬁgre%rtﬁédefﬁ'ﬁéd{ @ﬂ?%@rﬁpgﬂﬁﬁ 8{85‘5”'

bi cyclic he roaryl havi ng 2

or 3 N arfiifl iyeb%egtoaﬁﬁe rylps efiherllyPAfe orgrsisigtion forceemisal eaotrounds and in par-
di subst i ttktt:%ﬁ ok@\énld&iomp‘bun@/ Toe te@%fo"'@ipﬁana%ghﬁ %@?&%Q e%hﬁl‘?ép%ﬂduglds

sat ur at ed eroc havi ng 3, C atons an

at orms, '81’% l3 al gys @Ve@ﬂe ﬁO”O\&’ﬁl mﬁanwgﬁnwmu@mteq otiferwine in the
anot tzsr déeaqjt@nQ,; Cfg,mg or 3, and/ or physi ol ogically acceptable
salts, tautoners and/or stereoisoners thereof, including 25m xtures
thereof in all ratios.

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 sub-
stituents.

30

"Alkyl" or "A" in the sense of the invention denotes a saturated or unsaturated hydrocarbon
radical, which is unbranched (linear), branched or cyclic and preferably has 1, 2, 3, 4, 5, 6,
7,8,90r 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-ethylpropyi, 1-ethyi-1-methylpropyi, 1-ethyl-2-

35  methylpropyl, 1,1,2-or 1,2,2-trimethylpropyl, butyl, isobuty!, 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.
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The term "Alk" in the sense of the invention denotes unbranched or branched alkylene,

15 alkenyl or alkyny! having 1, 2, 3, 4, 5 or 8 C atoms, i.e. Cis-alkylenes, C,e-alkenyls and C,.
s-alkynyls. Alkenyls have at least one C-C double bond and alkynyls have at least one C-C
triple bond. Alkynyls may in addition have at least one C-C double bond. Examples of suit-
able alkyienes are methylene, ethylene, propylene, butylene, pentylene, hexylene, iso-
propylene, isobutylene, sec-butylene, 1-, 2- or 3-methylbutylene, 1,1-, 1,2- or 2,2-

20  dimethylpropylene, 1-ethylpropylene, 1-, 2-, 3- or 4-methylpentylene, 1,1- 1,2- 1,3- 2,2-,
2,3- or 3,3-dimethylbutylene, 1- or 2-ethylbutylene, 1-ethyl-1-methyipropylene, 1-ethyl-2-
methyipropylene, 1,1,2- or 1,2,2-trimethylpropylene. Examples of suitable alkenyls are
allyl, vinyl, propenyl (-CHy;CH=CH,; -CH=CH-CH,; -C(=CH)-CHs), 1-, 2- or 3-butenyl, iso-
butenyl, 2-methyl-1- or 2-butenyl, 3-methyi-1-butenyl, 1,3-butadienyl, 2-methyl-1,3-buta-

25  dienyl, 2,3-dimethyl-1,3-butadienyl, 1-, 2-, 3- or 4-pentenyl and hexenyl. Examples of suit-
able alkynyls are ethynyl, propynyl (-CH.-C=CH; -C=C-CHa), 1-, 2- or 3-butynyl, pentynyl,
hexynyl or pent-3-en-1-ynyl, in particular propynyi.

Rl

In a preferred embodiment of the invention, "Alk" is alkenyl having 1-6 C atoms, i.e.
30 methenyl, etheny!, propenyl, butenyl, pentenyl or hexenyl, where 1-4 H atoms may be
replaced, independently of one another, by Hal and/or OY. It is particularly preferred for
"Alk" to denote alkenyl having 1-3 C atoms, where 1-2 H atoms may be replaced by Hal
andfor OH. Very particularly preferred examples thereof are methenyl, ethenyl and pro-
penyl. It goes without saying that the respective meanings of "Alk" are independent of cne
35  another in the radicals of a formula according to the invention.
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The term “aryl", "carboaryl" or "Ar" in the sense of the invention denotes a mono- or poly-
cyclic aromatic hydrocarbon system having 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13 or 14, prefera-
bly 4-10, particularly preferably 5-8, C atoms, which may optionally be substituted. The
term "aryl" includes systems in which the aromatic ring is part of a bi- or polycyclic satu-
rated, partially unsaturated and/or aromatic system, for example if the aromatic ring is
fused to "aryl", "heteroaryl" or "heterocyclyl" via any desired ring member of the aryl radical.
The bonding te the basic structure of the formula (I} can take place via any ring member of
the aryl group. Exampies of suitable "aryl" are phenyl, biphenyl, naphthyl, 1-naphthyl,
2-naphthyl, anthracenyl, indanyl, indenyl, 1,2,3,4-tetrahydronaphthyl, in particular phenyl,
0-, M- or p-tolyl, o-, m- or p-ethylphenyl, o-, m- or p-propylphenyl, o-, m- or p-isopropyl-
phenyl, o-, m- or p-tert-butylphenyl, o-, m- or p-trifluoromethylphenyl, o-, m- or p-fluoro-
phenyl, o-, m- or p-bromophenyl, o-, m- or p-chlorophenyl, o-, m- or p-hydroxyphenyl, o-,
m- or p-methoxyphenyl, o-, m- or p-methylsuifonyiphenyl, o-, m- or p-nitrophenyl, o-, m-
or p-aminophenyl, o-, m- or p-methylaminophenyl, o-, m- or p-dimethylaminophenyl, o-, m-
or p-aminosulfonyiphenyl, o-, m- or p-methylaminosulfonylphenyl, o-, m- or p-amino-
carbonylphenyl, 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 p-
cyanophenyl, 2,3-, 2.4- 2 5- 26-, 3,4-o0r 3,5-difluorophenyl, 2,3-, 2.4-, 2,5-, 2,6-, 3,4- or
3,5-dichloropheny!, 2,3-, 2,4- 2,5- 2,6- 3.4-or 3,5-dibromopheny!, 2,3,4-, 2,3,5-, 2,3 6-,
2,4,6- or 3,4,5-trichlorophenyl, p-iodophenyl, 4-fluoro-3-chiorophenyl, 2-fluoro-4-bromo-
phenyl, 2,5-difluoro-4-bromopheny! or 2,5-dimethyl-4-chlorophenyl.

In a preferred embodiment of the invention, "Ar" is pheny! which is unsubstituted or mono,
di- or trisubstituted by Hal, A, CN, «(CY,),-OY, -(CY2)y-NYY, -(CY;),-COQY, ~(CY2),-CO-
NYY or -(CY2),-NY-COY. It is particularly preferred for "Ar" to denote phenyl which is un-
substituted or mono- or disubstituted by Hal. It goes without saying that the respective
meanings of "Ar" are independent of one another in the radicals of a formula according to

the invention.

The term "heteroary!” in the sense of the invention denotes a 2, 3, 4, 5, 8,7, 8, 9, 10, 11,
12, 13, 14 or 15, preferably 2-9, particutarly preferably 5-, 6- or 7-membered mono- or poly-
cyclic aromatic hydrocarbon radical which contains at least 1, if appropriate also 2, 3, 4 or 5

heteroatoms, in particular nitrogen, oxygen and/or suifur, where the heteroatoms are iden-
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tical 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 "heteroary!"
includes systems in which the aromatic ring is part of a bi- or polycyclic saturated, partially
unsaturated and/or aromatic system, for example if the aromatic ring is fused to "ary!",
"heteroaryl” or "heterocyclyl" via any desired ring member of the heteroaryl radical. The
bonding to the basic structure of the formula (I) can take place via any ring member of the
heteroary! group, so long as it appears chemically sensible, where bonding 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-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4-or
S-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or
4-pyridyl, 2-, 4-, 5- or 6-pyrimidiny!, 1,2,3-triazol-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-pyridazinvl,
pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or S-isoindolyl, 1-, 2-, 4- or 5-benzimidazolyl,
1-, 2-, 3-, 4-, 5-, B- or 7-indazolyl, 1-, 3-, 4-, 5- 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or 7-
benzoxazolyl, 3-, 4-, 5-, 8- or 7- benzisoxazolyl, 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-
benzodioxol-5-yl, 1,4-benzodioxan-6-yl, 2,1,3-benzothiadiazol-4- or -5-yl, 2,1,3-benzoxa-
diazol-5-yl, imidazolyl, triazinyl, phthalazinyl, indolizinyl, pteridinyl, carbazolyl, phenazinyl,
phenoxazinyl, phenothiazinyi or acridinyl.

The heterocyclic radicals may also be partially or fully hydrogenated. Unsubstituted hetero-
aryl may thus, for example, also denote 2,3-dihydro-2-, -3-, -4- or -5-furyl, 2,5-dihydro-2-,
-3-, -4- or 5-furyl, tetrahydro-2- or -3-furyl, 1,3-dioxolan-4-yl, tetrahydro-2- or -3-thienyl,
2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4~ or -5-pyrrolyl, 1-, 2- or
3-pyrrolidinyi, tetrahydro-1-, -2- or -4-imidazolyl, 2,3-dihydro-1-, -2-, -3-, -4~ or -5-pyrazolyl,
tetrahydro-1-, -3- or -4-pyrazolyl, 1,4-dihydro-1-, -2- -3- or -4-pyridyl, 1,2,3,4-tetrahydro-1-
, =2-, -3~, -4-, -5- or -6-pyridyl, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or 4-morpholinyl, tetrahydro-
2-, -3- or -4-pyranyl, 1,4-dioxanyl, 1,3-dioxan-2-, -4- or -5-yl, hexahydro-1-, -3- or -4-pyri-
dazinyl, hexahydro-1-, -2-, -4~ or -5-pyrimidinyl, 1-, 2- or 3-piperazinyl, 1,2,3,4-tetrahydro-
1-, -2-, -3-, -4-, -5-, -6-, -7- or -8-quinolyf, 1 2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5- -6-, -7- or
-8-isoquinolyl, 2-, 3-, 5- 6-, 7- or 8-3,4-dihydro-2H-benzo-1,4-oxazinyl, 2,3-methylene-
dioxyphenyl, 3,4-methylenedioxyphenyl, 2,3-ethylenedioxyphenyl, 3,4-ethylenedioxyphenyl,
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3,4-(difluoromethylenedioxy)phenyl, 2,3-dihydrobenzofuran-5- or 6-yl, 2,3-(2-oxomethyl-
enedioxy)phenyl, or also 3,4-dihydro-2H-1,5-benzodioxepin-6- or -7-yl, 2,3-dihydrobenzo-
furany! or 2,3-dihydro-2-oxofuranyl.

It is preferred for "heteroaryl” in the sense of "Het" to denote a mono- or bicyclic aromatic
heterocycle having 2, 3,4, 5,6, 7,8 0r 9 C atoms and 1, 2, 3or 4 N, O and/or S atoms,
which may be unsubstituted or mono- di- or trisubstituted by Hal, A, CN, -(CY2)p-0Y,
“(CY2)p-NYY, -(CY2),-COQY, -(CY,),-CO-NYY, «(CY,),-NY-COY or -SO,-Hetz. It is particu-
larly preferred for "Het"™ to denote mono- or bicyclic heteroaryl having 2, 3,4,5,6,7, 80r 9
C atoms and 1, 2 or 3 N and/or S atoms, which may be unsubstituted or mono- or disub-
stituted by Hal, A, OY or -SO,-Het2. It goes without saying that the respective meanings of
"Het™ are independent of one another in the radicals of a formula according to the inven-

tion.

The term "heterocycle" in the sense of the invention denotes a mono- or polycyclic system
having 3, 4, 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 or 20 ring atoms, preferably
3 -14 ring atoms, particularly preferably 3-10 ring atoms, comprising C atoms and 1, 2, 3, 4
or 5 heteroatoms, in particular nitrogen, oxygen and/or sulfur, where the heteroatoms are
identical or different. The cyclic system may be saturated or mono- or polyunsaturated. The
term "heteroaryl" includes systems in which the aromatic 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", "heteroary!" or "heterocycly!" via any desired ring member of the hetero-
cycle. The bonding to the basic structure of the formuia (1) can take place via any ring
member of the heterocycle. Examples of suitable heterocycles are pyrrolidinyl, thiapyrroli-
dinyl, piperidinyl, piperazinyl, oxapiperazinyl, oxapiperidinyl, oxadiazolyl, tetrahydrofuryl,
imidazolidinyl, thiazolidinyl, tetrahydropyranyl, morpholiny!, tetrahydrothiophenyl, dihydro-
pyranyl.

In an embodiment of the invention, "Het*" is a monocyclic saturated heterocycle having 2,
3,4,560r7Catomsand 1,2, 30r4N, OandlorS atoms, which may be unsubstituted or
monosubstituted by A. It is preferred for "Het®" to denote a monocyclic saturated hetero-
cycle having 3, 4 or 5 C atoms and 1 or 2 N and/or O atoms.

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 (1).
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
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group of F, Cl, Br or |. "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 CF; and CF30).

The radical R1 preferably denotes H or A, particularly preferably A.

The radical R2 preferably denotes H, A, -(CY,),-C(YR6)-R7, R7, -Alk-Ar or -Alk-Het', par-
ticularly preferably H, A, -CH(R6)-R7, Het" or -Alk-Het".

The radical R3 preferably denotes H or CN, particularly preferably CN.
The radical R4 preferably denotes H or A, particularly preferably A.

The radical R5 preferably denotes Y or Hal, particularly preferably H or Hal, very particu-
larly preferably Hal.

The radical R6 preferably denotes Y, {CY2)s-NYY, -CO-NYY or -CO-NY-(CY,),-QY, par-
ticutarly preferably H, -CH,-NH,, -CO-NH, or -CO-NH-(CH,),-OA, very particularly prefera-
bly H.

The radical R7 preferably denotes Ar or Het'.
The radical X preferably denctes O or a single bond.

The index m preferably denotes 0, 1 or 2, particularly preferably 1 or 2.
The index n preferably denotes 0, 1, 2 or 3, particularly preferably 1 or 2.
The index p preferably denotes 0, 1, 2 or 3, particularly preferably 0.
The index s preferably denotes 0, 1, 2 or 3, particularly preferably O or 1.

Accordingly, 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 (), part-formula
thereof or any residue thereon are intended to have the meaning indicated for the formula
(1), as disclosed herein, in order to achieve the object of the invention. This means that the
said 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
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embodiment of a certain radical can be combined with each embodiment of one or more

other radicals.

In a preferred embodiment of the present invention, imidazolonylquinoline derivatives of the

sub-formula (IA) are provided

/

/R2

0]
A/O R5
N R5
[ D=o
N N
\
(1A)
in which

R2 denotes Y or -(CY,),-C(YRB)-R7,

R5 denotes Y or Hal,

R6 denotes Y, -(CY2),-NYY, -CO-NYY or -CO-NY-(CY,),-OY,

R7 denotes Ar or Het',

Y denotes H or A,

A denotes unbranched or branched alkyl having 1, 2, 3or4 C atoms, where 1, 2
or 3 H atoms may be replaced, independently of one another, by Hal,

Ar denotes phenyl which is unsubstituted or mono- or disubstituted by Hal,

Het' denotes mono- or bicyclic heteroaryl having 2, 3, 4, 5, 6, 7, 8 or 9 C atoms and
1, 2 or 3 N and/or S atoms, which may be unsubstituted or mono- or disubsti-
tuted by Hal, A, OY or -SO,-Het?,

Het? denotes a monocyclic saturated heterocycle having 3, 4 or 5 C atoms and 1 or
2 N and/or O atoms,

Hal denotes F, Cl, Bror |, and

n, p, independently of one another, denote 0, 1, 2 or 3,

and/or physiologically acceptable salts, tautomers and/or stereoisomers thereof, including

mixtures thereof in all ratios.

In another preferred embodiment of the present invention, imidazolonylquinoline derivatives
of the sub-formula (IB) are provided
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R2
A/o R5
N R5
[ )=o
N N
\
(IB)
in which

R2 denotes R7, -alk-Ar or -alk-Het',

R5 denotes Y or Hal,

R7 denotes -(CY,),-Ar or ~(CY2),-Het',

Y denotes H or A,

A denotes unbranched or branched alkyl having 1, 2, 3 or 4 C atoms, where 1, 2
or 3 H atoms may be replaced, independently of one another, by Hal,

Alk denotes alkenyl having 1, 2 or 3 C atoms, where 1 or 2 H atoms may be
replaced by Hal and/or OH,

Ar denotes phenyl which is unsubstituted or mono- or disubstituted by Hal,

Het' denotes mono- or bicyclic heteroaryl having 2, 3, 4, 5, 6, 7, 8 or 9 C atoms and
1, 2 or 3 N and/or S atoms, which may be unsubstituted or mono- or disubsti-
tuted by Hal, A, QY or -SO,-Het?,

Het? denotes a monocyclic saturated heterocycle having 3, 4 or 5 C atoms and 1 or
2 N and/or O atoms,

Hal denotes F, Cl, Bror [, and

p, independently of one another, denotes 0, 1, 2 or 3,

and/or physiologically acceptable salts, tautomers and/or stereoisomers thereof, including

mixtures thereof in all ratios.

In a particularly preferred embodiment of the present invention, imidazolonylquinoline

derivatives of the sub-formula (IB-1) are provided
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R2

R5

R7

A

Alk

Ar
Het'

Hal

14

/l

R2

R5
N

[ =
N
\

Na
(IB-1)

denotes R7, -alk-Ar or -alk-Het’,

denotes Hal,

denotes Ar or Het',

denotes unbranched or branched alky! having 1, 2, 3 or 4 C atoms, where 1, 2
or 3 H atoms may be replaced, independently of one another, by Hal,

denotes alkenyl having 1 or 2 C atoms,

denotes phenyl which is unsubstituted or monosubstituted by Hal,

denotes mono- or bicyclic heteroaryl having 2, 3, 4, 5, 6, 7, 8 or 9 C atoms and
1, 2 or 3 N and/or S atoms, which may be unsubstituted or mono- or disubsti-
tuted by Hal or A or, and

denotes F, Cl, Bror|,

and/or physiologically acceptable saits, tautomers and/or stereoisomers thereof, including

mixtures thereof in all ratios.

Very particular preference is given to compounds of the formulae (1), (IA), (IB) and (I1B-1)

which are compiled in Table 1.

Table 1: Very particularly preferred compounds of the formulae (1), (tA), (1B) and (IB-1)

and/or physiologically acceptable salts, tautomers and/or stereocisomers thereof, including

mixtures thereof in all ratios



17

18 2 0

*

N'..--- 19

15

I

N
H
N
/l/
O/
/0
RN N
| o
L=
\
N
I
OH
/0
R N
| /Eo
N. = N
\
N
W
OH
/0
N F
~
Pes




20

u.

20 212 * k /7 *

0 N F 01/7 22 *
16
N
W
OH
-0 F
N F
A
NI P N>:O
\
N
% i
o]
_0

\_/
T

N
EP i
Q
o
S N
I =
\
0
/O

*



N-~--- 23 u. z z) \ 21 24 z---... U 0 Hp /7
$\ N.,..--
17
N
E /!
0
9
0
N ]
NI - N>:0
\
N
@ /
!
10 ?
~° F
| F
~
N| P N>=o
H
N
E i
o]
11 o .
M F
. ~
[\\' NI/ N>=0
\
N
% llf
0
12 -~
o F
=
Nl P N>:o
/go
o)
\

25



/7 26 *

Cis U /71

22 27 u- z ----. ¢ z \
18
8
/
o N
Cﬁ ;
0
13 P
F
N
0~
\
P N
{ /
o}
14 o
d 3
X
l )
I L=
\
F
HN /7
_o
d F
N
| o
L~
\
F
\0
_\_ﬂ N
i
16 o o
_o
N F
S
l 0
=
\

28



es Il N...--- 29 0 zVIN. z"..-- \I 30

19

17

/l

18

19

o —
\
Y N’\SQS /
4 W /
N ]
/O

20

/




23 31 HZN O \N *NF
* N 34

---NO /7 *

33

32 2N ell?-, NO /7 * N \
20
N
Br //
o
21
0
d F
I
| o
L=
\
F
N
Br //
22 0
_0
d F
=
| o
I L=
\
F
N
cl W
23 %
P
d F
S
=
\

____©

N* /7



2,1 35
39

z\ c,\

36 \NNNNO It) 37 38 I\ § .,
21
cl
N
1
24 o
_o
| F
E
[
\
F
HN /7
s| O O
-9 F
d F
=
| )
-
\
/ N
i
o
26| o F
d F
B
(=
\

25



HVY Nz *

/17 A 0O

40 ...,-NiN_z $ F/I) O
22
F
N
i
27 o
-0 F
N F
NS
l 0
L=
\
(\ES /7
o]
28 /0 F
\ F
X
1L )=
\
N S N
{ /
0
29 o
XN
=
\
&?s N
i
0
30 0 X
| R
R
L=
\

41

11

42



26 43

The conpounds of the formula (1) and also the starting

materials for their preparation are prepared by nethods known per se,

as are described in the literature (for exanple in stan-
Met hoden der organi2zschen Chemi e [ Met hods of
Geor g- Thi ene- Ver | ag,

such as Houben- Wyl ,
Organi ¢ Chem stry],

Stuttgart) an

5dard wor ks,

d/ or are known

person skilled in the art,[ an@ under reaction condrtionps which are
known and suitable for thg said reactions. b be made here
of variants known per se ich are}go n greater
detail. 10 Depending on tHe conditi hs ontimeis
between a few mnutes and |14 days, the & ature i s

bet ween -15C and 150C, nor|n#fl |y bet @ particularly
pref erably between 20C and 70C. 15The ed out in an
inert solvent and generallly ip the presgnce bi ndi ng
agent, preferably an organi c pase, [ hyl am ne,

di net hyl aniline, pyridine, qu|noline, pipéridine or dipthanol am ne.
The addition of an alkali-nmetal or_al kaline-earth netal hydroxide,
carbonate or bicarbonate qr apother salt of a weak acid of the alkal
or alkaline-earth netals, |[preferably of pgta%si sodj um cal ci um or
caesium may al so be 20 favourable. Suitah #es are| netal oxides,
such as, for exanple, alum nipum ox , @ et al  hydr oxi des

(i ncl udi ng potassi um hydr ¢gxi de, sodi um flydro and [ thium

hydroxi de), alkaline-earth32tal h i exanp| e barium

hydr oxi de and cal ci um hydroxi de) and aI:aIkoxides (for
exanpl e pot assi um et hoxi d¢ and sodi um . 25Suji tabl e inert
solvents are, inter alia, |hydfocarbons, llsuch texane, petrol eum
ether, ben- zene, toluenefor Kyl ene; chi'o#f naf ed hydrﬂcarbons, such
as trichl oroethylene, 1,2{dichloroethane, carbon tetrachloride,

chl orof orm or di chl or onet frane;—atcohots;—sueh—as—ethgnol , et hanol,

i sopropanol , n-propanol, n-butanol or t=8 -butan;l; etthers, such as
diethyl ether, 27 diisopropyl etherf tegrahydr@furan (THF) or

di oxane; glycol ethers, such |[as et hyl ®sne~gl ycol {nonongt hyl or
nonoet hyl et her, ethylene|glycol dinethjy di gl yine) ; ket ones,
such as acetone or butanongg |an des? am deg,

di met hyl acet am de or di me{ hyllf or mam d ileg, such as
acetonitrile; sulfoxides, |sugh as di foxi de (|DVMB0); 5carbon
di sul fide; carboxylic acigs, |[such as f cyekoor adetic acid;
nitro compounds, such as npitrlonet hane Crobenzene;] esters, such
as ethyl acetate, or mxtures of the said sol ¥ents. Pdrticul ar
preference is given to gl yeoH—-ethers, such as ethyleng gl ycol
mono- net hyl ether, THF, djchlloronet hane and/ or DMF. 1QThe process and
it he subsequent work-up of |thg reaction i xture can badically be
carried out as a batch reactijon or in onti nugls regction
procedure. The continuous|regction pr ure cofpriseg, for exanple,
reaction in a continuous Btirjred-kett eact a stifrred-ket- tle
cascade, a |l oop or cross-{fhew reactor, ja flo e orjin a

m croreactor. The reactionh m|xtur 3 y wonked up, as
needed, by filtration vial sollid phas t ogr a- 15phy,
separation between imm scj bl ¢ phases exdinpl e extnaction),
adsorption onto solid supports, rennvam\gf solveft s amd/ or azeotropic
m xtures by distillation,| selfective di st™1 ati on, sublli mation,
crystallisation, co-crystp@llijsation or by nan%filtration on
menbranes. The conpounds of—the—formuta—~+H—~can prefeﬂably be

obtai ned by reacting a conpound of 20 the fornula (I1).

The present

invention thus also relates to a process for the preparation of

conpounds of the fornmula (I),

part-fornmul ae thereof and/or



in which Rldenotes A, 30R2denotes A or -(CH2)p-(CH2)s-Ar,

R3denot es CN, R5denotes Hal,

branched al kyl
may be repl aced,
phenyl
Hal denotes F, O,
denote 0, 1 or 2,

particul arly preferably NYY,
Het 1, Het2 and Ha

Ar,

i ndi cated above in formulg (I
W th an organi c base,
conpounds of the sub-formyl3b
and m have the neani ng i nd
optionally 25(b")
with a conpound Hal - R4,

i ndi cat ed above,
(ID) in which R1,
above in fornula
conversi on of R1,

sub-formula (1 D) and/or addi t
meani ng i ndi cated above to th
sub-fornmula (1D) to give gonp

L

Br or 1,

10prefer
as

pr ef

reacti on

whi ch is unsubstituted or

R8denot es NH2, Adenotes u

28
nbranched or

having 1, 2, 3 or 4 C atons, where 51, 2 or 3 H atons

i ndependently of one angther, by Hal, Ardenotes
nono- or disubstituted by Hal,
ang TP, S, independentty—of one anot her,
ably in +BRh, R8denotes NO2 pr NYY,
and R1, R3, R5, R6, RV, Y, A Ak,
wel| as m pyand s ve the neaning
, 15wt ar boxyfl'i c ac|d halide and
eraply Huni g~¢"base—n a sofvent, to give
10 5. 20(1C) i ich RL, R2, R3, R5
i cafed above ™ (1)} and
of [the co s of/ the subifformula (1C)
wh| ch R4 and e the neaning

in

punds of formulfa (1)
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=
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\
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to give qonppunds of theg sub- ordml a ID) 29
R2, R3, [R5 pnd m have ttie tRe meani ng indi cated
(I'1), and R4| has the neani ng indicated above, (b")
-0-R2, 4 and/ or R5 of the conmpounds of the
on of dthﬁast oneNR5 haying the
e phenyl /rigg of t# conppunds of the




10 in which RlL, R2, R3, R4, R5, X and m have the neaning indicated
above, and/or 15(b") conversion of a base or acid of the conpounds of
the formula (1) or sub-fornulae (I1C or (ID) into one of its
physi ol ogi cal |y acceptabl e salts. Forst he purposes of the
invention, it goes w thout saying here that a radical can adopt al
meani ngs given previously [im he description for—the ctprrespondi ng

radi cal by reference to 20"t he neani ngylndi cat edyabovel’ w thout nore
detail ed specification thgreof. 30 The i\nventi al sojrelates to

i ntermedi ate conpounds of [t he f or mul &N in whjch 5 R3denotes
NO2 or NYY, and Rl, R2, R3, Rp, Y and ' eani pg i ndi cat ed
above, and/or salts, tautqm¥s and+® ' isan®rs thereof,

i ncluding m xtures thereofl inlall rat a weferred enbodi nent
of the present invention, |internmediate~g ouNds of the formula (I1)
are provided in which Rldenotes A, R2de otd 0 -( ) p- (CH2) s- Ar,
R3denot es CN, 15R5denotes |Hal| R8denot es~NFZ2NAdenot es| unbranched or

branched al kyl having 1, 2, 3| or 4 C atons, wher e 1, 2
3 H atonms may be repl aced,—rgdependentiyr—of—one
Ardenot es phenyl which is funsubstituted & nono-
Hal , 20Hal denotes F, d, Br OF I, and m

or

=

, by Hal,
ubstituted by
) F;s,inqlependently of one
t aut omeyys andy or

[ in all ratios.
25The invention also relates to a pfocegs for preparati on of
i nt ermedi at e conpounds of |t4pel for ‘ sal tjs, tautoners
and/ or stereoisoners thergof,| inckid es{t heregof in al
rati os, having the follow|ng [steps: (@ eact ¥on ef a |conpound of the
formula (111) 31

or di

anot her, denote O, 1 or 2, and/or salt
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in which RI, R2, R8 and Hal have the neaning indicated above, 5with a
conpound of the formula (1V) R3 in which R3, R5 and m have the
nmeani ng i ndi cated above, 10to give conpounds of the formula (I1) R3
in which Rl, R2, R3, R5, R8 and m have the neani ng i ndi cated above.
15and optionally (b) conversion of a base or acid of the conpounds of
the formula (11) into one [6T (TS salts. The starting cpnpounds are
generally known. If they gre novel, & can be prepargd by net hods
known per se. The conpounds of the f lae (Il1), and {IV) can be
prepared by 20known nethods. |f desi {, the stgjting materials can
be formed in situ, so that| th [ he reaction

m xture, but instead are i|jmmedi into the 32
compounds according to theg 4& pssible to
carry out the reaction stgpw cording to the
i nvention can be used in tjheif 5t he ot her
hand, the present inventidgn a [ these
conmpounds in the form of tlheiyf - abl e salts,

whi ch can be derived fromjvar|ous organic and\inorganic aci ds and
bases by procedures known [in [he art. Pharnaceutically| acceptable
salt forns of the conpounds of the fornmula (I) and part-fornul ae
thereof are for the nost part prepared by conventional nethods. I|f

t he conpounds contain a carboxyl group, 10o0ne of its suitable salts
can be f offmecbrbgoundact thegomieéa (pambalsl thel stirtiag arsitdray f©r bﬁﬁ*qbréyfargidhéare

RSP ER SEREL B) or A idl 5 n r
h%/dr 0%i dedaiddmrkst bumtnaéwdmm\dkyldmtrtoalbn der a@ambgrgm.t@heﬁﬁﬁqtlmembdeaf

b1 Roxi docO iR TN BN e GitRe vefed. iR a8t ik wRup oersad o dRain
Kfr [ oEsI thé ady gathimdeb asasion sumﬂr:tlcﬂcfs vmcp'eairedmbﬁn addl ehilfiﬁﬂ@foafﬂd‘@maméctlons.
par et or it Ao b8 B befl o BfiguB B Retd WEeR alsppdtafeoned here i

aci d- addigreater dethl. usi ng an aC| d, for exanple by reaction of
equi WB' ent amounts of the base and the acid in an inert sol vent, such
as, for exanple, ethanol, w th subsequent evaporation. Suitable acids

for this EbamtilngrbnahecomcntldmrdsbﬁLth@ieachb@ﬁﬁe‘@bé’c@e@h ¥ew mlnutes and 14
physi ol o caltbg 20abl e fﬂ%l ts, for exanp hydr ogen
hal i des E\iiog iﬁmﬁ%@é‘? 8 quﬂe15®m%15(b@n”%rmﬁ%/@8t‘”&e" 10°C and
hydr ogen 1|00€i]‘2ctﬁa)rtlcmlirh€ﬁreﬁ?dbw9étwé§d ge- gl £ espondi ng sal ts thereof
(for exanple sulfate, nitrate or phosphate and the |ike), alkyl- and

nonoar yl sul fonates (for exanpl e et hanesul fonate, tol uenesul fonate and

benzeéfes Ulheaaadtioh isoakriod bet in @hGeeH ol 8d YaNEtafOh 1SS PRESH bRl dofi-
trjifluoroacetate, tartrate, nuleate,

it h f t
Bieueoi n AN AHTR, e R iR T proanic b nALat &5 DUREAr et aEie. Chesthylrdine,

Sal ts w toyrigihg saumdlige gaibénding @i RAmdMRinaCT IS agdittdn cﬁ%ﬂ@maﬁ R&ST SHASline-
can be useghfor tf\xﬁ{%lq?sl at k)on and/or purification of the conpounds of

the for miPan (15! 8N3tE of Rigeroopale< aasiheesal Qf acuerkreid efthe alkali
t hat t he cexjkakaseath mphay, W@Mbly(‘cﬁlbbﬁésﬁ%cw&@béﬁiﬁﬁl&mﬂéé?%ﬁhl‘ﬁay also be
presg t onne g %b ken to nmean_an active conpound

conpf &aﬁlﬁﬁ)%ﬂa '§iPapprRaredPeral Aiqas) SYGh ash i eaRmplef algminien oxids, alkali-
; ﬁ; ?na CIOE‘lepaJ{Hydmxicﬁé (hf:lut’jhg%o&%hgﬁafgﬂﬂédgégﬁ&ﬁm' I'gBFcQNdaegz;néj CJlthlum hyd[]omde

free forﬁlkgﬁ Fﬂlby‘% BYEBR HEN ©xpAwls halium ngwwé%anq/ca@umm@m)@de) and

salt for aikafi- meha aixidee (foP BRAMINE peRRsiBhSh B hftesddi
conmpound for the first tine vvlﬂtﬂhpa desired 35phar£?rad(;15 ﬂ@ol C ?oroperty

and can even have a positive influence on the phar macodynam ics of

thi s2&act Suitaisle Meetsdtients! de! iREPAG, HyBrochbohs &R Y hbgark bhEAEYm ethdrNon-
zene, toluene or xylene; chlorinated hydrocarbons, such as trichloroethylene, 1,2-dichloro-
ethane, carbon tetrachioride, chloroform or dichloromethane; alcohols, such as methanol,

ethanol, isopropanol, n-propanol, n-butanol or tert-butanol; ethers, such as diethyl ether,




33 Conpounds according to the invention may be chiral owing to their
nol ecul ar structure and may accordingly occur in various enantioneric
fornms. They may therefore be in racemc or optically active form
Since the pharnmaceutical efficacy of théd7racenates or stereoisoners

of the compounds of the fornmula (1) may differ, it may be desirable
to use t hdiisoperpyl ether, setrablydrofuters ETHRe Sljoxkhe oiyed! gthedusich R etRyiee §ihel

i nt er nedi e separated into engnti-. oneri ¢ c ounds b
cher cal P RmEENL A mASERN R LSy i ore koL g TS et (9 0laHe). etoes e as
or al r eadgcatoms oymdazmes amiesnsuchesycatdntds, FimEHyIREAENRE! of dirhéthiiesim-

been foun e . unds accor.din 0.t he inveniion cause spe-
oot 11 o1 AR PRSI AR Sl roch ra chnS i RoR Res )
t her efoor ecdrbon bistlfide ecarehaliescids) stutteasifemiafackbomend aciaf nifré €ofhpéuRdsa

(1) or pagtafar her nd/ or. physio-, |l ogically acceptable _
salts, ta%*cgn%r@yé'ﬁgt %Pggf@h@?rﬁﬂﬁ'r%"%ﬁeﬁ“%ﬁs #W@??%?tﬁgor el the said
t her eof i $pledrits.(Rearficdar preferenbe is giterbiotgiyeol gthersesuohedstdinAes glgcdPinel N

ki , d/ Lcul arl fer abl - PK.
The-t or m TERH BREr SHF: PErERSha i PaMET on 1%i b the activity

which is based on the action of the specific conmpounds according to

t he i.gvent in.t the latter are capable of interacting with the
targeld mol 5 ieeSes e ok Yool bl e B ERein il o ey beiriso
is made padsist mtciiractonprdnadsntmeudireddting pratbagrebyhdicailinabild Riaktiort sto-

t | east i nin rotein kinases, epsurjng reliable.
ndi g SRfor ELARE Yof Bikifie Dedii Aico Bl Sheth kit A g Stimascet-
conpounddiexsascpde, tai loop ar trgs2ipw edaztabd JowraIbesRes b iicrotdaci Ofe feQction

uar ant e ive.and direct recoqni,tigon of the selected kinase.
The ter m%’?éﬁ%ﬁﬁﬁetfp&ﬁ”glyév" ?%i“%@é%ﬁse%ﬁv fftgas'enafa 39if Shétas gifomatogra-
bet wdén tiy, sepgationchehnekrt ineniseibled ghasgeforaxbepld &raciidh) Paddolish@hto solid

| ent - t bond h f e, lent
bona. -yt BRABE TEMTBE RoIPRTE SnorBhdholtBiin iy s S atirs Spl6F G@stigion
attract i cwblimgtivrogestaiisatian, chiopastaligation pt By nantfigfalieh bA Remiiasss. pai r s

of nucl eo- 25tides or interactions between epitope and anti body
bi ndi ng site. The conpounds according to the invention exhibit an

advant gge‘l'cble_sndnmluogé ofthe dartriut (dyca}d‘;iréf@ramﬁllaé)ebtdm@ﬂl&?tr%a’ﬂtiﬁ% al dnipdand of

t est e n, such. as, for exanple, enzynme-based assays.
Mbasalemii *Ogﬁﬂ{%h@- MG E fvehtep thes 356 Bristes R PIRFPEHTOr heepaRienef
to the 3@pewsondséthé éxmuta ()hparfdrmulzenRéencerf drkiPdr physibRERallPicdebRible salts,

det er mi ngf,i f e kinase actjvity. usi substrates, for exanple
hi st one tgrggi% aeriol?%{ls. er?‘i'@%?rsl'—th‘%' Oﬁﬁchd?r%gﬁ'(@‘)ﬂ?s ‘%§5‘3°f5‘ra”trﬁ3°%e§‘§}”69 the

nyel i n pfatoging stape described in the literature (Canpos-Conzal ez &

A enney (1992) JBC 267: 14535). Various assay systens are avail able
‘for the identification of kinase inhibitors. In the scintillation

pr ox2%i t y(ahas seactioSof g cetnpalind ¢f20€ BrmdilaBilpnol ecul ar Screening 7: 3511)
and the flashpl ate assay, the radioactive phosphoryl ation of a
protein or peptide as substrate are neasured u¥Sing ATP. In the
presence of an inhibitory conpound, a decr d radi oactive signal,
or none at all, is detectable. Furthernorg yyrogeneous 34

ti me-resol ved fl uorescence resonance enery ﬁ.\tsz; (HTR- FRET) and
fl uorescence pol arisation (FP) _technol ogi 5 are use€tul as assay

met hods (Sills et al. (2002) J'[Bi onol ectHmr Screening 191). O her
non-radi oacti ve ELI SA net hods e specifijc phgspho-anti bodi es
(phospho- ABs). The phospho- AB bimds arl .y 1

substrate. This binding 5can be d¢ ed by|chem | um nescence using a
second per oxi dase-conj ugat eBtant j j
use of the conpounds can take @ ace™n iWNvitro or in-vivo nodels.
The susceptibility of a particular cell to treatnent with the

(I

in which
R1 denotes A,
30 R2 denotes A or -(CH,)o-(CH,)s-Ar,



35 ally no nore undesired cells are detected in the body. In tests of
this type, the conpounds according to the invention exhibit and cause
an inhibiting effect, which is usually docunented by IC50 values in a
suitabl e range, preferably in the mcronglar range and nore

preferably in the nanonol ar range. The kinase is inhibited, in
particular, tgsthe ex&éﬂﬁe§$N5 50%if the concentration of the
conpounds is less than 1 p preferably equal to or less than 0.5 pM
particul arly BPef er abfi§natessdalt han 0.1 pM This concentration is

called the 10R§ val uegenthe yayention also relates to a nmedi cament
conprising at | east one conpolnd of the for- 10nmule (1) or

par t - f or mul aeAt her eof deetFsoinbpnebied bogiacahedsald bepnall 2 a4 €,atoms, where
tautomgers and/ or stergaci 7 el j ' fi

a1 Tarios The i vention m ey ol oe rpeaid HeBfetlctlbeind ARARE b) R
conmposi ti on c®hpri si ndenodes rhenyWwhighhispmeubstitited of mene- orelisustitnteddly Het,

| east one conpgund OfdéﬁﬁéJﬁ”qﬂ%FbKNémPr part-formul ae thereof and/or
physi ol ogical |y acceptable salts, tautonmers and/or stereoisoners

t hereof , i nclWdPry m ivdepandentyerfant anather. densiedl, ilaxs 2, t oget her with
pharmaceutically tolerated assistants. A "nmedicanent”, "drug" and a
“phar maceutical conposition" or "pharmaceutical fornulation" here is
any c®mposi t i Efaf#RI% i whith be enpl oyed in the prophyl axis, therapy,
progress contggl or ¢3! oy | st
tenmporarily, %ghibitq%%gg%ﬁgiém(:?ﬁéﬂ#@géﬁg% ggﬁﬁgﬁﬁﬁf$ﬁﬁe overal |
condi tion or RhRBHFHHIRG BA, B, Y.rfdiAK, dirabetiaretd aod Hahas well aent n, p and s
organi sm pr - Hﬁﬂ% er, tunours, netastases,
angiogenesisqgﬁggﬁ%g$%ﬁm§g§&%§$?a ?ggggggnﬁinnune di seases and/ or
accel erated agei ng processes, particularly preferably as a
consgguence Qf; - - n S :
i Sorder s, - 2anica SagibuERicioe BR AhaERoat b, BRRrABFRRIA, hese. s
action of theé%@Rbounds according to the invention, pharnmaceutically
tol erated adjuvants can be added. For the purposes of the invention,
any substance which facilitates, enhances or nodifies an effect with
t he conpoundd?giveLesmogadce the sub-famulani@nti on is an "adj uvant".

Known adjuvants are, for exam 30ple, alumniniyy conpounds, such as
for exanpl e, alum ni um hydroxi de or gR@m ni um/phos- phate, saponins,
such as, for exanple, QS 21, nuram@ dipep '-g‘or muranyl tripeptide,
proteins, such as, for exanplq0 ganfra- i nt ey on or TNF, M- 59,
phosphat di byl chol i ne, squalgre™s
al bumin in conplete Freund' s adj ew se cause increased

cell-nediated imunity and thus 3
I S an
a protein with an

35 anti bodi es fornmed. Furthernore,
i mmunostinul atory property, or whi TG

adj uvant effect, such as, for exanpl e~ a citokine, can be applied in
parallel or in a construct. 36 The introduction of the

phar 88ceutical conposition into a cell or organismcan be carried ouf|c)
in accordance, W he,.i gyeption in a manner whi ch enabl es the

ki nases to bgn %'Icc)ﬁg h ﬁ|2nF§' 'g%ﬁ[‘%g{ h?/ﬁetr} © M@ tcHIes 2 vedB Rrmuls ¢he
conposition, as a consequence of 5which a response is induced. The
pharnaceuticghd%ﬁﬁggﬁition of the present invention can be

adm ni stered orafly, Yransdernally, transmucosal ly, transurethrally,
vaginally, rectally, pulnmonarily, enterally and/or parenterally. The

t ypes,of 1 0l st Lon sel ected ends on t i.ndi cation, the dose
o b2 aafl i BEHBRb PR s R o« BER PR et Capedune ol Re
particul ar, trhehivaR4ans Haipese te meming Bicatddamol@ci litate
site-specific therapy, which mnimses side 10effects and reduces the
active-conpound dose. Very particularly preferred injections are

to give compounds of the sub-formula (/D)




50i ntnrents, pastes, powders or enulsions, or to give liquid
formul ati ons which can be applied to the skin, such as, for exanple,
sol utions, suspensions, lotions, sera, oils, sprays or aerosols. The
phar maceuti cal composition is preferablygsin the formof an injection
solution. For the preparation of the injection solution, aqueous
medi a, such as, for exanple, distilled water ogsphysiological salt
sol utions, can be used, where the |attR% inclyde acidic 1l0and basic
addition salts. The pharnaceutlcal G may al so be in the
formof a solid conmposition, fBr exanpl e i | yophi li sed state,
and can then be prepared begpre “uge” by addi fir®,, di ssol vi ng
agent, such as, for exanple, dist of wat ef. The person skilled in
the art is famliar with the basi i piNes of the preparation of

| yophi l i sates. 15The concentration b ac g conpound in the
fornul ation can be 0.1 to 100 per cgat ght. It is crucial that
t he pharnmaceutical conposition conpri%€és, active conpound, an

ef fective amount of the conpound together wgih the pharmaceutically
tol erated assistants. The terns "effective amount” or "effective
dose" are used interchangeably herein and denote an anount of the (ID)
phar maceuti cah vt K€ RETRDREGH VAR e Pr{e%%é @éqt&%éé@e% forﬁ]%la (),
t herapeutical |y rel evant' action on a di sease or I cal

in cell, tissidRbhgathegneaningmpicatadgbovphyl actic acti on" pr event s

t he ogtbreak of a disease or even infection with a pathogen after

i ngress of individual representatives in such a way that subsequent
spread t h@r)eoqonvgfstﬁnéﬁﬁw Q@@uB@dRélﬁnﬂWéB%}f theespmpogindp biethe lsyb-formula (ID)
deactivated. dhd/dHaBfsh €5 Iﬁaé%he c‘:ﬁﬁ hé %aHﬁ%@?n(ﬂ%lté@%&%stg tt'l@phenyl
nor mal phy5|olog|cal function I's ad
25t cul ar, i fingrefithRIFRMeRRIS ﬁé&temugﬂo@pwlm torgive mmmcn@dem)ﬁéte fofmulad)
above- ment i oned di seases, such as, for exanplgas a famly history, a
gene defect or a recently survived diBease. A "therapeutically
rel evant action” frees in part or ixf1 fro \ nore than one or al
di sease synptons or results in the parti al conpl ete reversal of
one, nore than one or all e(Rsgal parameters
which are associated wth or cau~ [ ed in the dis- 30 ease

\ ] Ne. Progress control is
al so taken to be a type of therapeufic Sgggﬁ if the conpounds are
adm ni stered at certain tine interwals, for /exanple in order
conpletely to elimnate the synptons™f a 8i sease. The respective
dose or dose range for the adm nistration of,the conpounds according
to the invention is sufficiently large to ad%ieve the desired
propfflactic or therapeutic effect of induction of a 35biol ogical or g

\medi cal resp I n dose wi || vary Wi th the

constituti on%;% rCh(Srﬂ:Idgﬁ ﬁ?’%ﬁé%i& ?'eqst't" hayp dhe WQ B@gtdfcla?doﬁ‘ab‘t"ﬁe

di sease will be taken into account. It goes w thout saying that the
specific dos%h ;tequency and duration of adm nistration are, in addi-
38 tion, depen 8ent on a multiplicity of factors, such as, for

exanple, the targeting and binding ability of the conpounds f eedi ng

oxcr 471 ot Pafeh BhBHBbred iiibd bTRC Eomeb iR g ineerulla J0rE puimuse o)

can be adj usveldDbothone bhitsrEypieigically adveprible®dtg, di sease and al so
with respect to the occurrence of any 5conplications. The precise
dose can be established by a person skilled in the art using known

means anffontieimdsose lof thetimantiomdt gﬁest\MﬁlouﬂN@mgl he tiat YdhdiSal 2BA @85 e

| h |
cor o MRS SRl milsBiR hecaqsblprelof T coreSpancigyiaeal by reference to
apprapri dhe mekding iadicaiot adove Witholit rhbe detaileatshediictibe tepagrounds ar e




20accordance with the invention, conmpounds of the formula (1) or
part-fornul ae thereof and/or physiologically acceptable salts,
tautoners and/ or stereoi soners thereof, including m xtures thereof in
all ratios, are suitable for use in thesprophylaxis, therapy and/or
progress control of diseases which are caused, pronoted and/or spread
by acti vi The dlvesir 5164 rélétéﬁmhﬂéﬂn@dl%%oﬂtdébﬁé’@@ﬁhe F&&ufagﬂa _
identification of a corresponding signalling pathway an 5i n order
to detect interactions between various signallj¥g pat hways, suitable
nodel s or nodel systens have been devel oped or exanple cell culture
nodel s (Khwaja et al. (1997) EMBO 16: 2783 § nodel s of transgenic
animals (White et al. (2001) Oncogene 20: 64 h order to
determ ne certain stages in the_signalling/Ta cade m nt eracting
conpounds can be used in order b nodul al§ t he signal (Stephens et
al . (2000) Biochem cal J 30351: 95) I n addi tion, the conpounds

according to the invention can e ) eagents for testing

ki nase- dependent signalling path Al s and/or cell culture
nodels or in the clinical diprase iloned in this application. As

di scussed herein, these signal 'Ohg pathwaids are rel evant for various

di seases. Accordingly, the conpounds according to the invention are
useful in the prophyl axis, therapy and/or progress control of disea- (I}
35ses whiialwhate dependent on signalling pathways with participation

by serin hr eoni n ases. 40 In accordance with the
tnventloﬁﬁéthe co Eﬁﬁi b?r$ﬁ 3% nula (1) or part-formul ae thereof

and/ or phRsiRe, wga mt wpmoﬁam@mbenéﬁtuﬁéundt:at@&l@w& and/ or
steremsorrqegl?r ereof, inc d|n% m xtures thereof in all ratios, are
O 52 s

suitable ¥ S 1AutPiErS pisometrdbersyT. dedring pixbigesetheresh m alb
of cancerrativtsuinour s, net astases, angi ogenesi s di sorders, retroviral
di seases 5and/or imune di seases, in particular cancer, tunours,

nmet ast ases and/ or angi ogenesi s di sorders. In accordance with the

i nverldi orin athefeaed]eﬁwadBn@ﬂ of e préefitiingeritioh, PferPbiatd c%nﬁﬂduﬁ@s blBes&ula
and/ or (tmgl al 0%85%4) ept able salts, tautoners and

st er eoi sofe?'s /' Iudlng m xtures thereof in aII rati os, are

al so sui tRbl e fordeust%slm the sl owi ng of ageing processes, where the

sl owi ng takes pl e Withr to the conparison of the 10life
span of t treatcéd o5t on of&g 2)%@“ cultures, tissues or organs

t hereof W3 h corrdeaotescmdl ng positive or negative controls and/or
statlrlrg It g E_E?ut sayi ng that the host of the

phar maceutt cal (S’%B is also included in the scope of protection

of the pR&sent i rleAdtes™H,, 15The tunmour is, in particular, selected
fromthe ,group of, diseases of uam)us epi t hel ium bl adder st onach,

ki dneys, “head, n&EROERLBBIEASHTECT Reandied alkyhiainad!. 2, ArstG atems, where, 1, 2

brain, prostate, ouBQg@tlah’TsahaﬁIb@féplacbdﬁﬁd@dén@eﬁ%séf% ah@fh%ﬂ’bg Hding,
ski n, bl god and | and/ or the cancer is selected fromthe

group of “¥onocyt 9&" 83?&%@ &'Wq‘d%ﬁn%@é%t?gr%mor digghtituted by Hahg
car cBdomhial pancr elahotes EAQK & or Dlah@bl ast omm, bowel carci nomm, breast
20car ci nona, acutrgj&négé oi d eukaem a, chronic el oid | eukaem a,

acute |yfhmafic | E'WVQ Ong\ AN, F8NAMAL 1 8T Leukaeni a, Hodgki n' s

| ynphona aadidr saits; thttahérns ‘ahdloy BRRRYBbMes HérddiSihciBdiRg HixBrk tRrebNE all
present %ventl on relates to the compounds according to the invention
in conbi MATon with radi ot herapy and/or with at |east one further
active com 25pound preferably in conbination w th radi ot herapy

and/% aﬁ ant i c egent I ndustrial irradiation nethods which are
used ¢l | l‘%éﬂ"leﬂ) ?ﬂ P%F BFS 1q 7 Iagass fon theghieparatien eftintsrmediatasompatinds of

el ectr onﬁ@detrmma Nt)rawlcg%mf@ t&R6hads dor sRIr8SiOFNEAstREH: AL | |n9 ud:n?‘?ﬁd@ﬁré
i rradi at éfl |I e %ar on% and neutron irradil ation,
th2Pe in ail ratios, having the following steps:

(@) reaction of a compound of the formula (1

<7



20t he formula (1) and/or physiologically acceptable salts, tautoners
and/ or stereoisoners thereof, including mxtures thereof in al
ratios, for the sensitisation of cancer cells to an anti cancer agent
and/or ionising radiation, with the progiso that the sensitisation
does not take place in vivo on the human or ani mal body. The
sensitisation preferably takes pl gge ex vivepr in vitro by
adm ni stering the conpounds to celi{l's, cell qultures, tissues or
organs 25whi ch conpri se serine/thegoni i LR8 nases. The ex-vivo
use is used, in particular, in the c§ | cells which
originate froman ani mal organ,sm wh 5 affected by a di sease
which is selected fromthe group>gf” cawéer, nour s, netastases
and/ or angi ogenesi s disorders. The cells treated ex vivo can either
continue to be kept in culture for subsequent investigations or (It
transferred i ; i j he host . aninal or 30anot her
ani mal . The e@%@gRZ’%ﬁ;ﬁq %ﬁ%lglnmag’%%e?@?%@ﬁ? g\dfc}%e ?‘RPé’ﬁti on is
particul arly advanta- geous for testing the specific action of the
conpounds, s I N=Anl encan be pre- adjusted
corregbondinafybaﬁgﬁggwgfﬂﬁb¥gﬁ%§%(Pﬁese ex-vivo data. As a result
thereof, the therapeutic effect is increased BBgnificantly.
Alternatively, the invention is also designed for use in-vivo and
relates to at | east one conmpound of the f a (1) and/or
ohysi ol ogi cal |y 35acceptable salts, taut and/ or stereoisoners
hereof, including mxtures thereof in al)=Féti 88%ufor use for the
sensitisation of cancer cells to an antj gancer agent and/or ionising
radi ation. 42 The invention furthernoré teaches a nethod for the
prophyl axi s, therapy and/or progress control of cancer, tunours, (V)
met ast ases, angi ogenesi s disorders, retroviral diseases, inmmne
di seases and/'BP"’WS‘e?%d*%?%@é’?é@t'?%mﬁ/ﬁ'ﬂ'ﬁ%"‘@iﬁatﬁdf%@w,ve anount of at
| east one 5conpound according to the invention and/or physiologically
acceﬂbable salts, tautoners and/or stereoisonmers thereof, including
mi xt UPes t her'B&HVeiGMpoundsefithe formglagdii ni stered to a subject to be
treated. Preferred subjects in the sense of the invgftion are hunmans
or animals, particularly preferably humans. It is Known to the person

skilled in the art here that he can adm ni ster corrpounds
al

according to the invention, which can of coursg b be 10 used as

the pharmaceutical conposition according to theydRryen(rRgp, in various
doses to an organism in particular human pat/i ent. The effective

amount and the type of adninistratigg can be ™eterm ned by the person
skilled in the art by routine experigents
t he i nvention and enbodi nents thereof g
(Wi thout restrictions to the treatnent

Thel prevggpus teaching of
tgrid can be applied

it appears

appropriate. 15 All said and furBher_ .e0x Y or conponents are

famliar to the person skilled in t1 art and Ran experience a

speci fic enbodi ment for the teaching according to the invention in (n

routi ne experinents. Al _docunents cited in the description are

her eby i nt ende¥hiEB Rje R2nR3rRorRR ard mrhavedhe mearing indjcatert abavke

di scl osure of the present invention as reference. 20 As part of the

invegéion gresented here, novel

2, 3- &Y hy 8PS OPienaly dazol [ 4, 5- ¢] qui nol i ne conpounds of the formula (1)

wer e proys)dedoi@isibinr & bagd ot dditPef HE o PHRRIA BRI '(IrFI}Qntto.%ngb? its salts.

i nvention control serine/threonine proteln kinases, 1n particular

DNA- PK, affinitively and/or selectively. The conpounds from formul a

(1) and drekeating/@midipbe af y khbin i j b leGid,Y

and stabilit Ig\c/)w pé epar atei %é\r%é%’g?@ b\gﬂ'd@@%g HF{Q%’&P?‘%%’ %@ég@%békﬁ bE(

properti age”f%#srhnpwe PEE8F-SThegomporBey efdhe fasmelaed iy aofl (3 tambe prepared by

20 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 further into the



15neasures, such as, for exanple, surgical interventions,

i mrunot her apy, radi ot herapy and/ or chenot herapy. The latter relate to
targeted therapy with any desired NVE (i.e. NCE and/or NBE) as

nonot her apy and/or on-target/of f-target sgonbi nati on therapy. OMng to
their surprisingly strong and/or selective inhibition of enzynes

whi ch r egubrapurddGRbbrdl to E}{&iﬁ@éﬁ%ﬁ I‘t’is"ﬂllkfeﬂf%e p%@ﬁbllé tota J&S%e T'éla% ion step-
conpounds of the invention can be admnis- tered I n advant ageous

| ow dose, Mifii | e they achieve a sinmilar or even superior biol ogi caI

ef ficacy compared with the |less-potent or |ess-selective inhibitors

of the pr or art. The reduced dose is al so acconpani ed by reduced or
no medi cal "% Fd camPeERds aqcardingforthe ventina gandisl used én deirifinal nomrsaliifoinp ©n

by the coifeaiifisihang CiBE Grér@nt i@iwérhfé‘m'a“éfﬁ‘éhtcbF?I'Baés%s"’ligi Osd Sﬁcthgget ?ﬂmﬁ&ﬁnaéﬂl the

reduction_in ¥nde5|red side effects, which is independent
dose. It GQOBS!{enRigrmacsHlinglviasserteble salts whinh ean besdariyed fremtvarioue drganic

t he speci &hCineRIEARELS, arﬂWs@@B?Pch@@ureQQﬁRﬂﬂntthQ%ﬁ PHTQ‘rﬁ%fcéﬁ't&h"fgg& £

as descrlgﬁd herei n, since suc s can be varied
goes wi th ?S@éfﬂ"ﬁaqmcomp@um pih the Fasgyla®eandmarteoreylge daseaflate for the

30si vel y bt Mﬂ@ﬁﬂe@fb%/@gﬁﬁdtleﬁél%tﬁ(‘;dsoﬁfrtﬁé Edthun ?H’%ﬁ%%&é@%g}o

not intended to restric t he scope of protectlon (0] e |1 nventli
used Wer PNt ulpie spitcern kmformed by trasting the Cappertewitt beiitable weseito

forms in Qﬂ?@th"eldw‘éb@dndi@%eaéddltfoﬂrsaﬁxﬁfﬂﬁl ses 8re, Rr ex%mgle akgﬂnlégaef

the equivalent in the plural, so |ong as e cont ext
speci fi cdMAPXdRs (A ExamPleRaiRsBIM F!ﬁm)éﬂ%zrﬁ@ﬁ@m hyssoxidd ancklitbient kydrexide),

conpound allkaﬂlﬁblé@ﬂﬁ rRetgl erﬁldé@,m%%@é b%n%tr@a}dx{% . &Rm ﬁ?@%}agf

whi ch may q urn be identical or different reference
met hod" i Hedlignge! dseniden @{te@tn@l?so(ﬁ?ﬁf'%?ﬁ@a@emﬂ Shdigmeprrpexige) apdvhdous

persadsg s Kjrbélﬂél bhdes! BEchPad piperftiine! it thdNoRIMihE Bnd Ri- rﬂ?tﬂg@@ﬁﬂmb A gégébfetﬁe

detail below with reference to non-limting exanple peci
enbodi menPENUiggg) ¥xchithirad pardemilas thefsaf carthe eenvered inte thepaseoeiated sicid-

not bei nGddRhIskR USHg a® dole rdresbmpR HABRERAL @ﬁﬁwél@ﬁtcdnf]élﬁ‘ﬁ’% !nythe pase and

illustrated, aut instead the illustrative featdres can in
freely coRDPHEN ap nesrRgivest. sHeh abjfeicaxaptola isthanal with |sghseqsleateuaev@¢lon 5

%A\glo?/e an(Sth)@(bl@Vﬁcg)?'fbr ﬂg%ﬁgﬁﬁﬁgﬁn \?\g? c@lﬂﬂ&%@%lém%\at gh%.&i!@ cally accept-
necegémar% Fec ?f’gppwqhsasaﬂir%@fé@e h&fdr@ﬁzﬁfblﬁldi'ﬁ%/ (for exapplabyirbgaverdoric2, hyrtto-
10, depegﬂh%rﬁﬂefdﬂﬁy@r@ﬁéﬁ lonHJFeﬁ h&f ihB&l Sﬁﬁsaﬁrﬁe@%ﬁéspohas%gélfgt%r%o* {for

extracte th et hén acetate or or omret
separ at e§XAPRIE Vg p@amﬁgéphge ami@w ltkebla"@b@ndmmmlafmw;mates (for

evapor at estamp é!h'édefsh%é?é/ tGIUér%E&Ff&%&@Q o bQﬁheﬁb%u[fbﬂFﬁg%né"ag{epﬁrg@élc acids

crystalllsgtlon val ues on silica ge
lacet at e/ RBF FARBIPOUINg SakRtEIey! (foasxarmple iasetatsy trifioracetate, tarirbtevinatpate,

ar apet esg§ S t 0
00 Bt Laceate, B e TREl Salicltt! Sl MRl Ban it BhyslolaRERy

data poi HPRCEEPIa])AEdS. forexample Miprptess s@BBe @aﬂd/f@nthe NBicEanRor (puifidesion

of Scansbfth%?compoun&:()-](tﬁ@%-h{u%t er frequency = transm ssion
frequency): 500 MHz 20 TE (tenperature): 303 K HPLG-MS was carri ed

out wwth the follow ng paraneters. Instrunent: Agilent Technol ogi es

1200 s i
ot ly it o A L
acet %‘ﬁ. t PPFEPIaPIRsYPEdn Kie nuesanticpnnestiom isdakentateganarcaditswcompbi@@ivhich
Det ect i OBoM/BN@seeﬂQirﬁ‘pou%%(bf EHE Ml RE in RBlisrof dhR dER6NERE r‘llr:uariS YINERISS

of 3-fl uoro-4-

hydr oxy- ?a'h@(fﬁ 98@& tRRraNer. Bhagacakirgtidiprapgrtisisrtindhe aftiveSsonimpud mbmpar]ed
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ics of this active compound with respect to its therapeutic efficacy in the body.
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which Is sufﬂment o enable the active agents to induce cell death or to inhibit cell prolifera-

tion, cell vitality or migration, usually between about one hour and one week. For testing in
vitro, cultivated cells from a biopsy sample can be used. The amount of cells remaining

15 after the treatment is then determined. The use in vitro takes place, in particular, on sam-
ples of mammal species which are suffering from cancer, tumours, metastases, angio-
genesis disorders, retroviral diseases, immune diseases and/or pathogenic ageing proc-
esses. The host or patient can belong to any mammal species, for example a primate spe-
cies, in particular humans, but also rodents (including mice, rats and hamsters), rabbits,

20  horses, cows, dogs, cats, etc. Animal models are of interest for experimental investigations,

providing a model! for the treatment of a human disease.

The testing of a plurality of specific compounds enables the selection of the active com-
( pound which appears the most suitabie for the treatment of the patient. The in-vivo dose of

25  the selected compound is advantageously matched to the susceptibility of the kinase
and/or severity of the disease of the patient taking into account the in-vitro data, as a resuit
of which the therapeutic efficacy is noticeably increased. The dose varies depending on the
specific compound used, the specific disease, the patient status, etc. A therapeutic dose is
typically sufficient considerably to reduce the undesired celi population in the target tissue,

30  while the viability of the patient is maintained. The following teaching of the invention and
embodiments thereof relating to the use of compounds of the formula (1) for the preparation
of a medicament for the prophylaxis, therapy and/or progress control is valid and can be
applied without restrictions to the use of the compounds for the inhibition of the kinase
activity, if it appears appropriate.

35
The treatment is generally continued until a considerable reduction has occurred, for
example at least about 50% reduction of the cell load, and can be continued until essenti-
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according to the invention exhibit and cause an inhibiting effect, which is usually docu-
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[ 4, 5-c] qui no
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mented by ICs, 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

5 50% if the concentration of the compounds is less than 1 uM, preferably equai to or less
than 0.5 uM, particularly preferably less than 0.1 uM. This concentration is called the 1Cs,

value.

The invention also relates to a medicament comprising at least one compound of the for-
10 mula (1) 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
( a pharmaceutical composition comprising, as active compound, an effective amount of at
least one compound of the formula (1) or part-formulae thereof and/or physiologically
acceptable salts, tautomers and/or sterecisomers thereof, including mixtures thereof in all
15 ratios, together with pharmaceutically tolerated assistants.

A "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 modifi-

20  cation of the overall condition or the condition of individual parts of the patient organism,
preferably as a consequence of cancer, tumours, metastases, angiogenesis disorders,
retroviral diseases, immune diseases and/or accelerated ageing processes, particularly
preferably as a consequence of cancer, tumours, metastases and/or angiogenesis dis-

| orders.

25
In order to increase the protective or therapeutic action of the compounds according to the
invention, pharmaceutically tolerated adjuvants can be added. For the purposes of the
invention, any substance which facilitates, enhances or modifies an effect with the com-
pounds in accordance with the invention is an "adjuvant”. Known adjuvants are, for exam-

30  ple, aluminium compounds, such as, for example, aluminium hydroxide or aluminium phos-
phate, saponins, such as, for example, QS 21, muramy! dipeptide or muramy! tripeptide,
proteins, such as, for example, gamma-interferon or TNF, MF 59, phosphatdibyicholine,
squalene or polyols. The co-application of egg albumin in complete Freund's adjuvant can
likewise cause increased cell-mediated immunity and thus support the action of neutralising

35  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 appiied
in parallel or in a construct.
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acet at e/ et hanol ) ) o _ .
The 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 info contact with the compounds present in the composition, as a consequence of
3 which a response is induced. The pharmaceutical composition of the present invention can
be administered orally, transdermally, transmucosally, transurethrally, vaginally, rectally,
pulmonarily, enterally and/or parenterally. The type of administration selected depends on
the indication, the dose to be administered, individual-specific parameters, etc. In particu-
tar, the various types of administration facilitate site-specific therapy, which minimises side
10  effects and reduces the active-compound dose. Very particularly preferred injections are
intradermal, subcutaneous, intramuscular or intravenous injection. The administration can
(' be carried out, for example, with the aid of so-called vaccination guns or by means of
syringes. It is also possible to prepare the substance as an aerosol, which is inhaled by the
organism, preferably a human patient.
15
The administration forms of the pharmaceutical composition are prepared corresponding to
the desired type of administration in a suitable dosage and in a manner known per se using
the conventional solid or liquid vehicles and/or diluents and the assistants usually em-
ployed. Thus, pharmaceutically acceptable excipients known to the person skilled in the art
20 can basically form part of the pharmaceutical composition according to the invention, where
the amount of excipient material which is combined with the active compound in order to
prepare a single dose varies depending on the individual to be treated and the type of
administration. These pharmaceutically tolerated additives include saits, buffers, fillers,
( stabilisers, complexing agents, antioxidants, solvents, binders, lubricants, tablet coatings,
‘ 25  flavours, dyes, preservatives, adjusters and the like. Examples of excipients of this type are
water, vegetable oils, benzyl alcohols, alkylene glycol, polyethylene glycol, glycerol triace-
tate, gelatine, carbohydrates, such as, for example, lactose or starch, magnesium stearate,

talc and Vaseline.

30  The pharmaceutical formulation can be in the form of a tablet, fiim tablet, dragee, lozenge,
capsule, pill, powder, granules, syrup, juice, drops, solution, dispersion, suspension, sup-
pository, emulsion, implant, cream, gel, ointment, paste, lotion, serum, oil, spray, aerosol,
adhesive, plaster or bandage. Oral administration forms which are prepared are preferably
tablets, film tablets, dragees, lozenges, capsules, pills, powders, granules, syrups, juices,

35  drops, solutions, dispersions or suspensions — including as depot form. Furthermore, par-
enteral medicament forms, such as, for example, suppositories, suspensions, emulsions,
implants or solutions, should be considered, preferably oily or agueous solutions. For topi-
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With at Qaéﬂorfeeﬁﬂé\‘rlna@éiﬂzgﬁyee(cgéﬁgglglvehicle, such as, for example, microcrystal-
line cellulose, and optionally further assistants, such as, for example, moisturisers, to give
solid formulations which can be applied to the skin, such as, for example, creams, gels,

ointments, pastes, powders or emulsions, or to give liquid formulations which can be

applied to the skin, such as, for example, solutions, suspensions, lotions, sera, oils, sprays

or aerosols. The pharmaceutical composition is preferably in the form of an injection solu-
tion. For the preparation of the injection solution, aqueous media, such as, for example,
distilled water or physiological sait solutiohs, can be used, where the latter include acidic
and basic addition saits. 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
addition 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
effective amount of the compound together with the pharmaceuticaily 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
therapeuticaily 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
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 par-
ticular, 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
“therapeuticaily 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 physio-
logical or biochemical parameters which are associated with or causally involved in the dis-
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
sufficiently large to achieve the desired prophylactic or therapeutic effect of induction of a
biological or medical response. In general, the dose 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 addi-



8:1, parts by volune) < 0.1 U z) 0.-0

4- (8- Benzyl oxy- 7- met hoxy-2- oxo- 2, 3-di hydroi m dazo-
[4,5-c]quinolin-1-yl)-3- fluorobenzonitrile Ms: 441.1 (MtH+), TLC
(HPTLO): Rf = 0.52 (ethyl acetate/ethandf 5:1, parts by volume) < 0.1

50 9 0it) ofie NoO

10

15

20

25

30

35

tion, dependent on a multiplicity of factors, such as, for exampie, the targeting and binding
ability 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
without restrictions to the pharmaceutical composition comprising the compounds of the
formula (1}, 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.
The daily dose is in particular between 0.02 and 100 mg/kg of body weight.

In order to support the medical effect, the pharmaceutical composition may, in an embodi-
ment of the invention, also comprise one or more further active compounds, where simul-
taneous or successive administration is conceivable. The therapeutic effect of the pharma-
ceutical composition according to the invention can consist, for example, in certain anti-
cancer agents having a better action through the inhibition of DNA-PK as a desired side
effect or in the number of side effects of these medicaments being reduced by the reduc-

ticn in the dose.

fn a preferred embodiment of the invention, the pharmaceutical composition according to
the invention is combined with an anticancer agent. As used here, the term "anticancer
agent” relates to any agent which is administered to a patient with cancer, tumours, metas-
tases and/or angiogenesis disorders for the purpose of treatment of the cancer. The anti-
cancer agent is particularly preferably selected from the group comprising cytokines,
chemokines, pro-apoptotic agents, interferons, radioactive compounds, oestrogen receptor
modulators, androgen receptor modulators, retinoid receptor modulators, cytotoxic agents,
cytostatic agents, prenyi-protein transferase inhibitors and angiogenesis inhibitors or com-
binations thereof. It is preferred for the anticancer agent to modify, in particular reduce,
hucleic acid and/or protein metabolism, cell division, DNA replication, purine, pyrimidine
and/or amino acid biosynthesis, gene expression, mMRNA processing, protein synthesis,
apoptosis or combinations thereof.

The invention can also be practised as a kit which comprises the compounds according to
the invention. The kit consists of separate packs of (a) an effective amount of a compound
of the formula (1) and/or physiologically acceptable salts, tautomers and/or sterecisomers



4-( 8- Benzyl oxy- 7- met hoxy- 3- i
met hy1- 2- oxo- 2, 3-di hydrom dazo[ 4, 5- c] qui nol i n- 1-y1) - 3-
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(HPTLO) :  Ritive c@n@%uﬁ@.t'mé' kit RtpAtEd SliBRYonRriders, RAEA B H¥r ¥ PIB)boxed ol
Nooo-- H carto:hs,1 indi/v%ual bottles, bags or ampoules. The kit may, for example, comprise separate
ampoules, each containing an effective amount of a compound of the formula {l) and/or
5 pharmaceutically usable salts, tautomers and/or sterecisomers thereof, including mixtures
thereof in all ratios, and an effective amount of a further medicament active compound in
dissolved or lyophilised form. The kit of the invention may also contain an article which
contains written instructions or points the user towards written instructions which explain
the handling of the compounds of the invention.
10
In accordance with the invention, the compounds of the formula (1) or part-formulae thereof
( and/or physiologically acceptable salts, tautomers and/or stereoisomers thereof, including
mixtures thereof in all ratios, are used for the prophylaxis, therapy and/or progress control
of diseases which are caused, promoted and/or spread by the activity of serine/ threonine
15 protein kinases. The present invention therefore also relates to the use of compounds of
the formula (1) or part-formulae thereof and/or physiologically acceptable salts, tautomers
and/or stereoisomers thereof, including mixtures thereof in all ratios, for the preparation of
a medicament for the prophylaxis, therapy and/or progress control of diseases which are
caused, promoted and/or spread by the activity of serine/threonine protein kinases. In
20 accordance with the invention, compounds of the formula (1) or part-formulae thereof and/or
physiologically acceptable salts, tautomers and/or stereoisomers thereof, including mix-
tures 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
25  in order to detect interactions between various signalling pathways, suitable models or
mode! systems have been developed, for example cell culture models (Khwaja et al. (1997)
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 com-
pounds can be used in order to modulate the signa! (Stephens et al. (2000) Biochemical J
30 351: 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-
ing to the invention are useful in the prophylaxis, therapy and/or progress control of disea-
35  ses which are dependent on signalling pathways with participation by serine/threonine
protein kinases.
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I m dazo[ 4, 5-c]quinolin-1-yl)- 3,5-difluorobenzonitrile M5: 473.1
(MtH+) , TLC (HPTLC): Rf = 0.41 (ethyl acetate/ethanol 5:1, parts by
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8- benzyl oxy- 1- (4- cyano-2-fluorophenyl)-7- nethoxy-2-oxo-1, 2-

di hydr oi mingeeee[danse withdhg inventios, thecantpoxpdsoiehd/BirmdR()2r piktibnmulde Bereof

(HPTLO) © Bha/gr PhyEbiddrldy acaslil SAR RRRGher? aha/oP Hetshid¥ndd %huerrrggf, iﬁc(:)lué‘mg
>1 mixtures thereof in all ratios, are suitabie for use in the prophylaxis, therapy and/or pro-
gress conirol of cancer, tumours, metastases, angiogenesis disorders, retroviral diseases
5 and/or immune diseases, in particular cancer, tumours, metastases and/or angiogenesis
disorders. In accordance with the invention, the compounds of the formula (1) or part-
formulae 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
10  life span of the treated host or cells, cell cultures, tissues or organs thereof with corres-
ponding positive or negative controls and/or statistics. It goes without saying that the host
( of the pharmaceutical compounds is also included in the scope of protection of the present

invention.

15 The tumouris, in particular, selected from the group of diseases of squamous epithelium,
bladder, stomach, kidneys, head, neck, oesophagus, cervix, thyroid, intestine, liver, brain,
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 adenocarcin-
oma, small-cell lung carcinoma, pancreatic cancer, glioblastoma, bowei carcinoma, breast

20 carcinoma, acute myeloid leukaemia, chronic myeloid leukaemia, acute lymphatic leukae-
mia, chronic lymphatic leukaemia, Hodgkin's lymphoma and non-Hodgkin's lymphoma.

A further embodiment of the present invention relates to the compounds according to the
invention in combination with radictherapy and/or with at least one further active com-

25  pound, preferably in combination with radiotherapy and/or an anticancer agent. Industrial
irradiation methods which are used clinically preferably include photon irradiation (classical,
electromagnetic X-ray/gamma radiation), proton irradiation, heavy-ion irradiation (ionised
carbon) and neutron irradiation, without being restricted thereto. These radiotherapies and
other suitable irradiation therapies in the sense of the invention are known to the person

30  skilled in the art, such as, for example, from Herrmann et al. (2006) Kiinische Strahlen-
biologie [Clinical Radiation Biology], Elsevier Munich, 4th Edition, 67-68; Bhide & Nutting
(2010) BMC Medicine 8: 25; Choi & Hung {2010) Current Urology Reports 11(3); 172. As
the most frequent application, photon irradiation has been refined technically by the IMRT
(intensity-modulated radiotherapy) method and by imaging methods (three-dimensional

35  conformal radiotherapy) in irradiation planning and performance for the most precise
focusing possible. The compounds according to the invention achieve synergistic effects in

existing cancer chemotherapies and irradiations and/or restore the efficacy of existing can-
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without restrlctlons to the second medical indication, if it appears appropriate. A very par-

ticularly preferred embodiment encompasses the compounds according to the invention in
combination with radiotherapy and/or a cytostatic agent.

Still a further embodiment of the invention relates to the use of at least one compound of
20  the formula (1) and/or physiologically acceptable salts, tautomers and/or stereoisomers
thereof, including mixtures thereof in all ratios, for the sensitisation of cancer cells to an
anticancer agent and/or ionising radiation, with the proviso that the sensitisation does not
take place in vivo on the human or animal body. The sensitisation preferably takes place ex
( vivo or in vitro by administering the compounds to cells, cell cultures, tissues or organs
25  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 selected from the group of cancer, tumours, metastases and/or angio-
genesis 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
30  another animal. The ex-vivo sensitisation according to the invention is particularly advanta-
geous for testing the specific action of the compounds, so that the in-vivo dose can be pre-
adjusted correspondingly with evaluation of these ex-vivo data. As a result thereof, the
therapeutic effect is increased significantly. Alternatively, the invention is also designed for
use in-vivo and relates to at least one compound of the formula (1) and/or physiologically
35  acceptable salts, tautomers andfor stereoisomers thereof, including mixtures thereof in all

ratios, for use for the sensitisation of cancer celis to an anticancer agent and/or ionising
radiation.
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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
and/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 ani-
mals, 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
organism, in particular a human patient. The effective amount and the type of administra-
tion can be determined by the person skilled in the art by routine experiments. The previ-
oué teaching of the invention and embodiments thereof are valid and can be applied with-
out restrictions to the treatment method, if it appears appropriate.

All 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.

As part of the invention presented here, novel 2,3-dihydro-1H-imidazol[4,5-c]quinoline
compounds of the formula (1) were provided for the first time. The compounds according to
the invention control serine/threonine protein kinases, in partic'ular DNA-PK, affinitively
and/or selectively. The compounds from formula () and derivatives thereof are distin-
guished by high specificity and stability, low preparation costs and easy handling. These
properties form the basis for a 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 2,3-dihydro-1H-imidazolf4,5-c]quinoline
derivatives for the inhibition, regulation andfor modulation of the signalling cascade of
serine/threonine protein kinases, in particular DNA-PK, and thus offers novel tools for
research and/or diagnostics.

Medicaments and pharmaceutical compositions which comprise the said compounds and
the use of these compounds for the treatment of kinase-promoted disorders are, in addi-
tion, a highly promising approach for a broad spectrum of therapies, enabling direct and
immediate alleviation of symptoms to be achieved in humans and animals. This is particu-

larly advantageous for effective combating of severe diseases, such as cancer, either as
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DNA-PK in DNA repair processes and the evidence that the DNA-PK inhibitors allows
mammal celis to become more radiation-sensitive enable therapeutic use of DNA-PK or
DNA-PK/ATM or ATM-specific inhibitors as part of the treatment of, for example, solid can-
cer tumours by radiotherapy and/or chemotherapy aimed at DNA-DSBs. The compounds of
the formula (1), salts, isomers, tautomers, enantiomers, diastereomers, racemates, deriva-
tives, prodrugs and/or metabolites thereof are effective not only in the case of the said
clinical disease pictures, but likewise in the diagnosis and therapy of ail diseases in con-
nection with the DNA-PK signalling cascade, in particular with respect to the inhibition of
cell proliferation and migration. In addition, the inhibitors according to the invention can be
used in the treatment of retroviral diseases by suppression of retroviral integration (R.
Daniel (1999) Science 284: 644). Finally, the inhibitors according to the invention can be
employed as immunomodulators and modulators of telomeric maintenance. The low-
molecular-weight inhibitors are used individually and/or in combination with other treatment
measures, such as, for example, surgical interventions, immunotherapy, radiotherapy
and/or chemotherapy. The latter relate to targeted therapy with any desired NME (i.e. NCE
and/or NBE) as monotherapy and/or on-target/off-target combination therapy.

Owing to their surprisingly strong and/or selective inhibition of enzymes which regulate
cellular processes via the repair of dsDNA, the compounds of the invention can be adminis-
tered in advantageously low dose, while they achieve a similar or even superior biological
efficacy compared with the less-potent or less-selective inhibitors of the prior art. The
reduced dose is also accompanied by reduced or no medical side effects. In addition, the
highly selective inhibition by the compotinds according to the invention is also reflected by
a reduction in undesired side effects, which is independent of the dose.

It 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 exclu-
sively 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
appended claims, word forms in the singular, such as, for example, "a" or "the", inciude 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-
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.



M5: 574.2 (MrH+), TLC (HPTLC): Rf = 0.29-0.37 (ethyl acetate/ ethanol
2:1, parts by volune) 0.1 - 0.5 N...--- 53 17 * ill 0110111
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The invention is explained in greater detail below with reference to non-limiting examples of

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-
tional 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

10 phase is dried over sodium sulfate, evaporated and purified by chromatography on silica
gel and/or by crystallisation. Rf values on siiica gel; eluent: ethyl acetate/methanol 9:1.

NMR (1H) was carried out with the following parameters.

Instruments: Bruker Avance DRX 500, Bruker Avance 400, Bruker DPX 300
15 Reference: TMS

TD (time domain = number of data points or digital resolution):; 65536

Solvent: DMSO d6

NS (number of scans): 32

SF (spectrometer frequency = transmission frequency): 500 MHz
20  TE (temperature): 303 K

HPLC-MS was carried out with the following parameters.
Instrument: Agilent Technologies 1200 series
Methods: ESIMROD.M and POLAR.M (3.8 min., solvent gradient)
25  Column: ChromolithSpeedROD RP18e50-4.6
Solvent: acetonitrile + 0.05% of HCOOH / deionised water + 0.04% of HCOOH
Detection wavelength: 220 nm
MS type: API-ES
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6—Benzyloxy-7-methoxy-3-nitro-1H—quinolin-4-one (8.10 g, 27.89 mmol, see Acta Pharma-
cologica Sinica 2008, 29(12), 1528-1538) was suspended in dry N, N-dimethylformamide
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%

5 0o\ k Nv' ail
ol urre) 0(7'0 ml). Phosphory[ chloride (2 82 ml, 30.68 mmol) was subsequently added, and the mix-

ture was heated at 100°C for 30 min. After cooling, the reaction mixture was added to ice-
water (500 ml) with stirring and stirred for a further 30 min. The precipitate formed was fil-
tered off with suction, washed with water and dried in vacuo, giving 6-benzyloxy-4-chloro-7-

5 methoxy-3-nitroquinoline (8.57 g, 27.76 mmol) as solid. MS: 3451 (M+H"), TLC (HPTLC):
Rr = 0.44 (cyclohexane / ethyl acetate 2:1, parts by volume).

6-Benzyloxy-4-chloro-7-methoxy-3-nitroquinoline (6.75 g, 19.58 mmol) and 4-amino-3-
fluorobenzonitrile (2.46 g, 18.1 mmol) were dissolved in glacial acetic acid (106 ml) and

10  stirred at 50°C for 18 h overnight. The suspension obtained was subsequently added to
water (11) and stirred for a further 30 min. The precipitate formed was filtered off with suc-
tion, rinsed with water and dried in vacuo, giving 4-(6-benzyloxy-7-methoxy-3-nitro-quinolin-
4-ylamino)-3-fluorobenzonitrile (6.69 g, 15.06 mmol) as solid. MS: 445.1 (M+H"), TLC
(HPTLC): R = 0.31 (cyclohexane / ethyl acetate 2:1, parts by volume).

15
4-(6-Benzyloxy-7-methoxy-3-nitroquinolin-4-ylamino)-3-fluorobenzonitrile (6.50 g,
14.62 mmol) and tin(il) chloride dihydrate (14.70 g, 65.15 mmol) were dissolved in ethanol
(780 ml). The reaction solution was subsequently stirred at 70°C for 30 min. When the
reaction was complete (TLC, LC-MS), water (2 ) and ethyl acetate (1.5 1) was added, and

20  the mixture was stirred vigorously for a further 30 min. The suspension obtained was fil-
tered through kieselguhr. The aqueous phase was extracted again with ethyl acetate (1),
and the combined organic phases were washed with water (500 ml). After the organic
phase had been dried over Na,SQ,, the solid material was filtered off with suction, and the
filtrate was evaporated to dryness in vacuo, giving 4-(3-amino-6-benzyloxy-7-methoxy-

25  quinolin-4-ylamino)-3-fluorobenzonitrile (3.40 g, 8.2 mmol) as solid. MS: 415.1 (M+H"), TLC
(HPTLC): R¢ = 0.47 (ethy! acetate).

4-(3-Amino-6-benzyloxy-7~methoxyquinolin-4-ylamino)-3-ﬂuorobenzonitrile (2.99 g,
7.2 mmol) was dissolved in dichioromethane (69 ml) together with Hiinig's base (iPr,EtN,
30 1.43 ml). The solution obtained was subsequently added dropwise with ice-bath cooling to
a mixture of trichloromethyi chloroformate (diphosgene, 938 ul, 7.72 mmol) and dichloro-
methane (42 ml). When the addition was complete, the mixture was stirred at room tem-
perature for a further 30 min. Saturated Na,CO, (30 ml) and water (170 ml) were subse-
quently added. After stirring for a further 30 min, the mixture was extracted twice with ethyl
35  acetate (225 mi each time). The combined organic phases were washed once with water
(150 mi), dried over Na,SQ,, filtered and evaporated to dryness in vacuo. The residue was
chromatographed over flash silica gel (solvent gradient ethyl acetate / 0-17% by vol. of
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2, 3-di hydr oi m dazo[ 4, 5-c] - qui noli n- 1-yl§j benzonitrile Ms: 456.1 TLC
(HPTLO): Rf = 0.36 (ethyl acetate/ethandf 2:1, parts by vol une) <0.1

54 21
ethanol), giving 4-(8-benzyloxy-7-methoxy-2-oxo-2, 3-dihydroimidazo [4,5-c]quinolin-1-yl)-3-

fluorobenzonitrile (1.87 g, 4.3 mmol) as solid. MS: 441.1 (M+H"), TLC (HPTLC): R;= 0.44
(ethyl acetate/ ethanol 8:1, parts by volume).

5  Benzyloxy-7-methoxy-2-oxo-2,3-dihydroimidazo[4,5-c]quinolin-1-yl)-3-fluorobenzonitrile
(1.73 g, 3.93 mmol) was dissolved in N, N-dimethylformamide (40 ml). lodomethane (294
4.7 mmol) and K.CO; (1.09 g, 7.86 mmol) were subsequently added. The reaction mixture
was stirred at room temperature for 18 h overnight. The suspension was then added to
water (600 ml) and stirred for a further 30 min. The precipitate was filtered off, rinsed with
10 water and chromatographed over flash silica gel (solvent gradient dichloromethane /
0-15 % by vol. of methanol), giving 4-(8-benzyloxy-7-methoxy-3-methyl-2-0xo-2,3-
dihydroimidazo[4, 5-clquinolin-1-yl)-3-fluorobenzonitrile (1.64 g, 3.61 mmol) as solid. MS:
455.1 (M+H"), TLC (HPTLC): R; = 0.34 (ethyl acetate / ethanol 8:1, parts by volume).
'H NMR (400 MHz, DMSO) 5 = 8.78 (s, 1H), 8.23 - 8.16 (m, 1H), 8.00 ~ 7.86 (m, 2H), 7.46
16 (s, 1H), 7.40 - 7.29 (m, 3H), 7.18 - 7.10 (m, 2H), 6.27 (s, 1H), 4.85 — 4.73 (m, 2H), 3.92 (s,
3H), 3.54 (s, 3H).

A boron tribromide solution in dichloromethane (1.0 M, 14.5 ml, 14.5 mmol) was slowly
added dropwise with ice-bath cooling in a dry nitrogen atmosphere to a solution of 4-(8-

20 benzyloxy-7-methoxy-3—methy|-2-oxo-2,3—dihydroimidazo[4,5-c]quinolin—1~yl)-3-f|uoro-
benzonitrile (1.45 g, 3.19 mmol) in trifluoroacetic acid (29 ml). When the addition was com-
plete, the mixture were subsequently stirred for a further 30 min. When the reaction was
complete (HPLC-MS check), the reaction mixture was carefully added to water (700 mi)
and extracted twice with ethyl acetate (290 mi each time). The combined organic phases

25  were washed with water (100 ml) and semi-saturated NaHCO, solution (150 ml), subse-
quently dried using Na,SO, and filtered with suction. The filirate was evaporated in vacuo,
and the residue was chromatographed over flash silica gel (solvent gradient ethyl acetate /
0-33% by vol. of ethanol), giving 3-fluoro-4-(8-hydroxy-7-methoxy-3-methyl-2-oxo-2, 3-
dihydroimidazo[4,5-c]quinolin-1-yl)benzonitrile (1.10 g, 3.03 mmol), as solid. MS: 365.1

30  (M+H"), TLC (HPTLC): R, = 0.46 (ethyl acetate / ethanol 2:1, parts by volume).

'H NMR (400 MHz, DMSO) 6 =9.93 (s, 1H), 8.73 (s, 1H), 8.32 (dd, J = 9.7, 1.5, 1H), 8.09 -
7.93 (m, 2H), 7.39 (s, 1H), 6.32 (s, 1H), 3.89 (s, 3H), 3.54 (s, 3H).

Compounds which were prepared in accordance with Example 1 are shown in Table 2
35  below.
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? _ o TLC (HPTLC):
o ox0-2,3-dihydroimidazo-
2 - o R = 0.46 (ethyl <0.1
[4,5-c]quinolin-1-y)-
N . acetate/ethanol
| >:0 benzonitrile
Ne 8:1, parts by
\ volume)
N
i MS: 347.1 (M+H"),
OH 4-(8-Hydroxy-7-methoxy-3- TLC (HPTLC):
3 o methyl-2-oxc-2, 3-dihydro- R = 0.32 (ethyl <01
imidazo[4,5-c]quinolin-1-yi)- acetate/ethanol
N
| = /EO benzonitrile 2:1, parts by
NF N\ volume)
N +
J MS: 365.1 (M+H™),
oH 3-Fluoro-4-(8-hydroxy-7- TLC (HPTLC):
4 _o Tethoxy—s-methyl-2~oxo-2,3— Ri = 0.46 (ethyl <o
¢ | dihydroimidazo[4,5-c]quinolin- acetate/ethanol
N
| oS >=o 1-yl)benzonitrile 2:1, parts by
N._ .= N
\ volume)




MS: 551.0/553.0 (M+H+) (nonobrono isotope distribu- tion approx.
100:98), TLC (HPTLC): Rf = 0.49 (ethyl acetate/et hanol 2:1, parts by

vol une) <0.1 23 Sici le . Nii 8- (2-Chl oro- 4-
fl uorobenzyl oxy) - 7- met hoxy- 3- net hyl- 2- 61 0- 2, 3-di hydr o-
i m dazo| | quinolin-1-y11-3- fl uor obenzom trile MS. 507.0/509.0
| di stribu- tion approx.{100:32 .
( MkHH) | monpchl oro i sot ope/x}z 5 pp 10C 383.? (MH),
oM 3,5-Difluoro-4-{8-hydroxy-7- TLC (HPTLC):
o methoxy-3-methyl-2-oxo-2,3- Ry = 0.35 (ethyi
5 | ~ F Lo . > 0.1
g | dihydroimidazo[4,5-c]quinciin- acetate/ethanol :
N
= >:0 1-yl)benzonitrile 5:1, parts by
N =
N volume)
MS: 423.1 (M+H",
/ ! 4-(8-Benzyloxy-7-methoxy-2- TLC (HPTLC):
6 0 oxo0-2,3-dihydroimidazo- Rt = 0.51 (ethyl <04
_o [4,5-cjquinolin-1-yl)- acetate/ethanol |
I N N>= benzonitrile 8:1, [I)arts by
o) volume
LN )
H
/N MS: 437.1 (M+H™),
/ 4-(8-Benzyloxy-7-methoxy-3- TLC (HPTLC):
. o methyl-2-ox0-2,3-dihydro- Rr= 0.44 (ethyl <04
0 imidazo[4,5-clquinolin-1-yl}- | acetate/ethanol '
| x N>: benzonitrile 8:1, parts by
o}
Ny volume)
\
MS: 441.1 (M+H"),
M| a-(8-Benzyloxy-7-methoxy2- |  TLG (HPTLC):
3 o] oxo-2,3-dihydroimidazo- Re = 0.52 (ethyl oy
_-C [4,5-c]quinolin-1-yl}-3- acetate/ethanol )
E fluorobenzonitrile 5:1, parts by
2 N
NI P N/Eo volume)
H




TLC (HPTLO): Rf = 0.51 (ethyl acetate/ethanol 2:1, parts by vol une)

<0.1

i m dazo[ 4, 5-¢] q

(MtHt)

524 u_2 ----, . C2z"l r.3/ 0\ 4-[8-(3-Chloro-4-
L — ol 1 a) . N_N H vy a
fl uor obefizyl @xXy) = 7-TETTOXY=3= Tfet hyt=2=0ox0=273-tihytre
el i n-1-y1]-3-4 fluorobenzonitrile|Ms: 507.0/509|0
mongchlllo i sotope gli gtribu- tion approx. |3Q8:,32) (M+H"),
/ / 4-(8-Benzyloxy-7-methoxy-3- TLC (HPTLC):
9 methyl-2-oxo-2,3-dihydro- Rr = 0.42 (ethyl <01
~ imidazo[4,5-c]quinolin-1-y))-3- |  acetate/ethanol |
N F fluorobenzonitrile 5:1, parts by
N N/EO volume)
\
N MS: 459.1 (M+H),
/ 4-(8-Benzyloxy-7-methoxy-2-
! o TLC (HPTLC):
oxo-2,3-dihydroimidazo-
0 L Ri= 0.42 (ethyl
10 [4,5-c]quinolin-1-yl)-3,5- <01
0 F _ L acetate/ethanol
diflvorobenzonitrile '
NN F 5:1, parts by
NI P M>=o volume)
H
/N MS: 473.1 (M+H™),
/ 4-(8-Benzyloxy-7-methoxy-3- TLC (HPTLC):
11 o methyl-2-oxo-2,3-dihydro- Ri = 0.41 (ethyl <0
~° F imidazo[4,5-c]quinolin-1-yI)- acetate/ethanol '
N F 3,5-difluorobenzonitrile 5:1, parts by
N N>=0 volume)
\
N
Vi MS: 499.2 (M+H"),
Methyl 8-benzyioxy-1-(4-
o TLC (HPTLC):
cyanc-2-fluorophenyl)-7-
0 R¢=0.70 (ethyl
12 methoxy-2-oxo0-1,2- < 0.1
F . L acetate/ethanol
N dihydroimidazo[4,5-c]-
| >=o y 5:1, parts by
No N quinoline-3-carboxylate
volume)
)Qo
0
\




TLC (HPTLC): Rf = 0.53 (ethyl acetate/ethanol 5:1, parts by vol ume)
<0.1 25 2-[1-(4- Q/ano-2,6-difl uor Og, o
phenyl) - 7- met hoxy- 3- net hyl - 2- oxo- 2, 3- dl?lydro 1H | mdazo-

(Vi) q”'E"‘WH%%yéﬁﬁ%@s'@af(f‘ﬂ%fst*ﬁ(}?rﬁ%ﬁg%’ RIS OB Sy o)

vol une) <@,&d|hydrormiﬁazdﬂ4 d&]quinolin-1-yl)benzonitrile

; ?\ K,CO,, DMF, 50°C, 18h -9 d
F
(63%)
cl

3—FIuoro-4-(8—hydroxy-?-methoxy-3—methyl—2-oxo-2,3-dihydroimidazo[4,5-c]quinolin-1 -yi}-

5  benzonitrile (80 mg, 220 umol) was dissolved in N, N-dimethyiformamide (4.0 ml) under a
( dry argon atmosphere. Potassium carbonate (85 mg, 618 umol) and

3-chloromethylthiophene (112 mg, 845 Mmoel; prepared from 3-thiophenemethanol using
SOCI; in CH.Cl,) were subsequently added. The reaction mixture was stirred at 50°C for
18 h overnight. When the reaction was complete, the mixture was poured into water

10 (60 ml), stirred for 30 min and extracted twice with ethyl acetate (75 ml each time). The
combined organic phases were washed with water (25 ml), subsequently dried over
Na,SO,, filtered with suction and evaporated in vacuo. The residue chromatographed over
flash silica ge! (solvent gradient ethyl acetate / 0-17% by vol. of ethanol), giving 3-fluoro-4-
(7-methoxy-3—methyl—2-oxo-8u(thiophen-3—ylmethoxy)-2,3—dihydroimidazo[4,5-c]quino|in-1—

15 yl)benzonitrile (64 mg, 139 Kmol), as solid. MS: 461.1 (M+H"), TI.C (HPTLC): Ry=0.33
(ethy! acetate/ethanol 5:1, parts by volume).

( Compounds which were prepared in accordance with the synthetic procedure from Exam-
ple 2 are shown in Table 3 below.
20



o-..,....N

Ne. - - -

26 4 0 40 0.

3, 5- Di f1 uor o- 4- (7-met hoxy-3- nethyl -

NI
2- oxo 8- (t hi ophen- 3-

yl.met hoxy) - 2, 3- dlhydr0|n1dazo- [4,5-c]quinolin-1-yl)benzonitrile ma
479.1 TLC ( HPTLC) Rf 0.50 (et hyI acetdt e/ et hanol 5: 1, parts by
vol une) < --- 27 5 [7 gli
) T%bl% 3 'gompounds of the formulae (T) and (1A)
ICso
No. Structural formula Name Analysis DI!:IP?-
[uM]
s
! y MS: 461.1
/ +
3-Fiuoro-4-(7-methoxy-3-methyl- (M),
0 ) TLC (HPTLC):
13 o 2-0x0-8-(thiophen-3-yimethoxy)- R
- 2,3-dihydroimidazof4,5-c]- (=0.33 (ethyl | <0.1
F . L acetate/ethanol
[ quinolin-1-yl}benzonitrile
Nl P >=o 5:1, parts by
\ volume)
(
S " MS: 461.1
Vi (M+H")
3-Fluoro-4-(7-methoxy-3-methyl- '
O .
14 o 2-oxo-8~(thiophen-2-ylmethoxy)- TLC (HPTLC):
- 2 3dihydroimidazojd,5.c- | O 001 (Bl | <0.1
F
= quinolin-1-yl)benzonitrile acetatefethanol
N| P >=0 2:1, parts by
volume)
F
MS: 516.1
M +
H,N /7 2-1-(4-Cyano-2-fiuorophenyl)-7- (M,
g methoxy-3-methyi-2-oxo-2, 3- TLC (HPTLO):
(o] = -
( 15 o dihydro-1H-imidazo[4,5-c]- Rr=0.41-050 <0.1
- quinolin-8-yloxy]-2-(4-fluoro- (ethyl acetate/
F .
X phenyl)acetamide sthanof 2:1,
P >=0 parts by
\ volume)
F
\ MS: 574.2
o +
—\_H /7 2-[1-(4-Cyano-2-flucrophenyl)-7- (M=),
methoxy-3-methyl-2-oxo0-2,3- TLC (HPTLO):
o} = -
16 o dihydro-1H-imidazo[4,5-c}- Rr=025037 | 04-
< . quinolin-8-yloxy]-2-(4-fluoro- (sthyl acstate/ 05
N “>:O phenyl)-N-(2-methoxyethyl)- | Conor 2,
NN\ acetamide parts by
\ volume)




11011N 3, 5-Di fl uor o- 4-[ 8- (4-fl uoro- benzyl oxy) - 7- net hoxy- 3- net hyl -

2- 0xX0- 2, 3-di hydr oi m dazo-

[4,5-c]lquinolin-1-ylibenzonitrile MS: 491.1

TLC (HPTLC): Rf = 0.50 (ethyl acetate/ethanol 5:1, parts by vol une)
<0.1 N/ 56 28 ¢cSN /1 40 It N o 33%5-Difluoro-4-(7-nethoxy- 3-
met hyl - 2- oxq- 8- (t hi ophen-2- yl net hoxy) -2, 3-di hydroi m dazo-
[4,5-c] quinglin-%-yl)benzonitrile M5: 479.1 TLC (HPTLCO):[RF = 0. 72
(ethyl acetate/eflhanol 5:1, parts by volune) <0.1
MS: 473.1
/7 3-Fluoro-4-[8-(4-fluoro- (M+H™),
benzyloxy)-7-methoxy-3-methyl- | TLC (HPTLC):
17 . ' 2-0x0-2,3-dihydro- Ry=0.47 (ethy! | <0.1
-~ ] imidazo[4,5-clquinolin-1-yl]- acetate/ethanol
XN benzonitrile 2:1
>:0 . parts by
N volume)
\
MS: 498.1
H,N N *
2 W 2-[1-(4-Cyano-2-fluorophenyl)-7- T (M=H")
L .
( d 5 methoxy-3-methyl-2-0x0-2,3- © (HPTLO):
18 _o dihydro-1H-imidazo[4,5-c)- Ri=0.210.38 <0.1
F quinolin-8-yloxyj-2-phenyl- (cthyl acetate/
N .
] x >=0 acetamide ethanol 5:1,
NP parts by
\ volume)
o] - .
f\r\é | \ MS: 610.1
o) W i 3-Fluoro-4-{7-methoxy-3-methyi- (M+H"),
o 8-{3-(morpholine-4-sulfonyl)- TLC (HPTLC):
19 _o thiophen-2-yimethoxy]-2-oxo- Ry = 0.53 (ethyl 01-
A F 2,3-dihydro-1H-imidazo[4,5-c}- | acetate/ethanol 05
N N>:o quinelin-1-yllbenzonitrile 2:1, parts by
\ volume)
{
N
l N
P /N MS: 456.1
/ 3-Fluoro-4-[7-methoxy-3-methyl- (M+H,
20 . 0 2-ox0-8-(pyridin-4-ylmethoxy)- TLC (HPTLO):
~ 2,3-dihydroimidazo[4,5-c}- Ri=0.36 (sthyl | <0.1
N quinolin-1-yllbenzonitrile acetate/ethanol
2:
I N>:0 1, parts by
\ volume)




29 4-(7-Met hoxy-3-net hyl-2-oxo- 8-(thiophen-3-yl net hoxy)- 2, 3-

N
di hydr oi m dazo[ 4, 5-cl qui nol i n-
T

1-yl)benzonitrile MS: 443.1 (MrH+),

LC (HPTLC): Rf = 0.50 (ethyl acetate/ethanol 8:1, parts by vol une)
<0.1 /7. 4110N N EXAMPLE 3a:34Synt hesi s of
3-fluoro-4[7- met hoxy- 3- pet hyl - 2- oxo- 8- (t hi azol - 5- yl net hoxy) -
2, 3-di hydrol m dazo[ 4, 5-c] qui nol i n- L-y9benzonitrile 5 For| the MS-
preparation| see also synthesis of|2-trinethylsilanyl ethyl '
{ 241- (4¢cyapo- 2-f | uor o- pheny1l) - 7- net hoxy- 3- net hyl - 2- oxo- 2, 83H¥/B3AR o1
H i m dazo[ 4 §ui nol i n- 8-yl oxy] - -t hi o- phen- 2-yl et hyl }icar hgaate
under Exanp dr oxy- 7- met hoxy- 3-net hy1- 2- b
oxo-2, 3tdi h iqf%-%gben%onitrile (|63MHgOr9Y
pmol ), trip Y mET O HRECPERRYA Y 1. isGopendidtibu-
thiazol-§§y o mihoxi-3-sieiyleaguo-22z odi Cgghpxpat ¢
( 166 pl 4 [ &ﬂyc‘r&m@aio[%fcﬁuiﬁaffﬁqﬁd’ 100:98) <01
y[]-3-flucrobenzonitrile TLC (HPTLC):
Ry = 0.49 (ethyl
acetate/ethanol
2:1, paris by
volume)
{ MS:;
. 551.0/553.0
(M+H")
. /N 4-8-(2-Bromo-4- _ (monob.rorr.w
T -
/ fluorobenzyloxy)-7-methoxy-3- ISO_tOpe distribu
22 . 2 methyl-2-0x0-2,3-dihydro- t":"ozzzmx‘ <0.1
e imidazo[4,5-c]quinolin-1-yf]-3- 98),
F o TLC (HPTLC):
N fluorobenzonitrile
>=o R = 0.49 (ethyl
N. = N
\ acetate/ethanol
21, parts by
volume)
MS:
{ . 507.0/609.0
(M+H"),
N p 4-8-(2-Chloro-4-  (monachioro
/ fluorobenzyloxy)-7-methoxy-3- lso-tope distribu-
23 o Q methyl-2-ox0-2,3-dihydro- t101n a;-aprox. < 0.1
- imidazo[4,5-c]quinclin-1-yl}-3- 00:32)
F N TLC (HPTLC):
| RN fluorobenzonitrile _
I N>=o R = 0.51 (ethyi
\ acetate/ethanol
21, parts by
volume)




gi'vi ng

3-fl uoro-447- met hoxy- 3- met hy1- 2- oxo- 8- (t hi azol

roi m dazo[ 4, 5-c] qui nolin-1-yl]benzonitrile (15 ng, 32.5 pnol) as

solid. Ms: 462.0 (MrH+),

TLC (HPTLO):

RF= 0. 44 (et hyl

acet at e/

-5-yl met hoxy) - 2, 3-di hyd

et hanol —2:-1_parts by vol une) EXAMPLE 3b: Synt hesis_of
448- (2- am np- 1-t hi ophen- 2-yl et hoxy) - 7- net hoxy- 3- net hy1- 2- MS:
oxo0- 2, 3t di hydroi m dazo[ 4, 5- c] qui no| i n-1-y1]-3-f| uor obenzonkg# d/ke H
3- Fl uor p- 4- { 8- hydr oxy- 7- met hoxy- 3- pet hy1- 2- oxo- 2, 3- di hydr oi m da,zo[ |5
-c] qui npli ng senzonitrile (360 ng, 961 prml ) and (M-
di phenyfl- 2- phosphine (1.46 g, 5.39 _mml) were di ssodmoedchlcmo
t et r ahygdr of -Trimethyl sil Wﬁ@f’?{ﬂ isotone distribu-
(2- hydr pxy-R-t hi pphen- 2- yI t hyl ) car banmbenzyl®gY-7mpthody-34 |MD ?3 (P
di i soprppyl e (788 pl, mAn)b. 508! A4 r(Jg{()jr(yvere s['ﬂi’s@ﬁ[?éﬂtlym,l
added. [The was stjrred at room  t er at|ur e 1b®@82)15 )
mn. When t conpl etfe M4BELS ﬁ/B}qU'“P't”‘\I\)éUsi* ad gg%#ﬁp%yl
acet at ef (50 ‘\satdrat &€d sodijum chlfobiobenze@trigt i on (|5
extractled. 5 phase was extracted with further eth‘FyM%@éwbte
(25 m)| Thie conbifnee ok'gani ¢ phases were washed 58 V\nthadéﬂ@étha(ngb
m), drlied jover Na2SO4 and filteregd. The filtrate was eva dto
dryness| i n vacuo, and the residue was chromat ographed ovVe {|Pa§
silica lgel |(sol vent gradient ethyl| acetate /0-7% by vol . of vagrhegnol ),
glVlng 2-tr|i met hyl siTanylethyl
{2 [ 1- (j4- cylano- 2- f | yor o- phenyl ) - 7-|met hoxy- 3- net hyl - 2- ox0- 2, 3- di hydr p-
1H i m dazo[ ol i n- 8-yl oxy]|-2-t hi o- 5phen- 2-yl et hyl Msapbhhat ¢
(253 ng, 39 sol idd. MsS: §34.221(Mefnb,2,6MifuctdPTLC) - (fRfny 0. B4
(z?tT?iylrm?EEt . 3.1, parys o 9Ly 3-methyl2- | TLC (HPTLO)
{2-{1-(4-%y ny1) - 7- et %82-Fhyeea- WlmiQazoxo R:3-0.44 (ethyl | <0.1
di hydrq- 1H qui nol i n-{8- MI@;@M,TOQH g@bgﬁhqﬂ- . yéc%{éyatr}a%@lr pa
mate (439 n pnmyl ) was di sqol v I éll A %% sul foxi de (40 m)
under @ dry here. (s ?.“Lm‘i egyhagetaBidinp) | vk Parts by
subseqgyent | the reacti on m xture was stirred atvauean
tenperatureg for 18 h overnight. For work-up, the nmixture was decanted
of f intte—wgter (300 ) and satunated NaHCO3_solution (25 m) was
added. |The [aqu s phase was extracted three tines wthiethyl acetate
(100 nm| eacgh t ). The cowbi ned grgani c phases 15were pwas dﬂﬂ‘th
saturated godi uln chl oride/kol ution (50 m), dried over Na2 SEA-HaN
fil- tered| Aftec evaporation of { he3 3-Piflperatd7-metexy-gsi ¢ Uﬁ_&\A@%T
puri fi ed%]éo) prepafati vég HR C (wat gr rhethyl3Qxd®ltnicypdn-3- Of a I{'? lle
in 15 mif, [fOw r gi Y@&gox ffg?’%%&? &ﬂ% iR 8-0.50 (ethy! | <0.1
bhen- 21yl ef hoxy 7" 3 PRTEET Q@gtgcg,@ﬂémg] qu
inolin{l-y1]-3- 7T zonitril e Hé&lWOII%?@I)WnﬁnIQS %ophl K sat e
after freeze-dryifg ¢ gﬁ produc{ frac- 20tions. MS: 4p01: PAASIYFr))
TLC (HPTLC]: Rl1= 0.50 ("\('ret hanol /i Pr2Et N 99: 1, parts by yol -voume) .
Conmpounds whi ch were prepared in accordance with the sypthetic
procedures|from Exanpl e 3a and 3bfare shown in tabie 4—petow—25
Tabl e 4 Cogrpoun@ds of the formulae|(l) and (1 A) No. Strugctural formyl a
Nane Anal ysis O DNA- PK DM 30|(cs I/4 o le IliN MS: 491.1
3-Fluofo-41[7 hoxy- 3- get hyl - 2{ oxo- 8- (t hi azol - 5-yl nget hcmyp., )2 3-
H 3,5-Difluoro-4-[8-(4-fluoro-
27 o benzyloxy)-7-methoxy-3-methyl- TLC (HPTLO):
_o . 2-0x02,3-dihydroimidazo- | | o0 (et | <01
o L acetate/ethanol
N F [4,5-c]quinolin-1-yl]benzonitrile 54 parts b
I >:0 a,p Yy
N =~ N\ volume)




di hydr oi m dazo[ 4, 5-c]- quinolin-1-yl)benzonitrile MS: 462.0 (M-H+),

TLC (HPTLO):
<0.1 N

= 0.44 (ethyl
o 11l

acet at e/ et hanol

/[ gi o 4-[8-(2-Am no-1-

2:11 parts

by vol une)

t hi ophen- 2-yl et hoxy) - 7- met hoxy- 3- net hyP¢2- oxo- 2, 3- di hydr oi ni dazo-
[4,5-clquinolin-1-yl]-3- fluorobenzonitrile M5: 490.1 (MtH+), TLC

(HPTLO)| Rf O (rmethanol /HOni g s base 99:1, parts by vol urreg 0.1
2 0.5 . MS: 479.1
W , (M+H",
3,5-Difluoro-4-(7-methoxy-3-
_ TLC (HPTLC):
methyl-2-oxo-8-(thiophen-2-
28 . _ o Ri=0.72 (ethyl | <0.1
yimethoxy)-2, 3-dihydroimidazo-
F o . acetate/ethanol
2 —N [4.5-c]quinclin-1-yl}benzonitrile
>=0 5:1, parts by
' volume)
\
N MS: 443.1
W (M+H"),
4-(7-Methoxy-3-methyl-2-oxo-
8-(thiophen-3-ylmethoxy)-2,3 THC (HPILC):
29 phen->-y YrFesm | Ri=0.50 (ethyl | <0.1
dihydroimidazo[4,5-c]quinolin-
d 1.yl)benzonitrile acetatefethanol
N >:0 y 8:1, parts by
Z ”\ volume)
EXAMPLE 3a: Synthesis of 3-fluoro-4-[7-methoxy-3-methyi-2-oxo-8-(thiazol-5-yImethoxy)-
2,3-dihydroimidazo[4,5-c]quinolin-1-ylYbenzonitrile
5
For the preparation, see also synthesis of 2-trimethylsilanylethyl {2-{1-(4-cyano-2-fluoro-
phenyl)-7-methoxy-3-methyl-2-oxo-2, 3-dihydro-1 H-imidazo[4,5-c]quinolin-8-yioxy]-2-thio-
¥ phen-2-ylethyl}carbamate under Example 3b: 3-fluoro-4-(8-hydroxy-7-methoxy-3-methyl-2-
' oxo-2,3-dihydroimidazo[4,5-c]quinolin-1-yl)benzonitrile (63 mg, 173 pmol), triphenylphos-
10 phine (polymer-bound) (294 mg, 1.12 mmol), thiazol-5-yimethanol (62 mg, 540 umol),

diisopropyl azodicarboxylate (166 I, 845 pmol) in tetrahydrofuran (7 mi) were reacted,

giving S—fluoro-4—[7~methoxy—3~methyl-2—oxo-8-(thiazoI-5-ylmethoxy)—2,3-dihydroimidazo-
[4,5-c]quinolin-1-yl]lbenzonitrile (15 mg, 32.5 pmol} as solid. MS: 462.0 (M+H"), TLC
(HPTLC): R¢ = 0.44 (ethyl acetate/ ethanol 2:1, parts by volume).




\ 32 2 illi N..- 10 /7 fa N.- \ 4-{842-Am no-1-(4-

f I uor ophenypet hoxyl-7- net hoxy- 3-net hyl - 2- oxo- 2, 3-di hydr o-
i m dazo[ 4,5-c]quinolin- 1-y1}-3- fluorobenzonitrile Ms: 502.1 (MtH+),
TLC (HPTLC): R = 0.28 (methanol /Hini g'¥ base 99:1, parts by vol une)
0.5 - 1.0 EXAMPLE 4a: Synthesis of

3-fluoro-4-[7-nethoxy-3-net hyl - 2- oxo- 8- (2-thi ophen- 3-yl eum\l ) -

2, 3-di hydroi m dazo[ 4, 5-c] quy¥nol | n-1-yl ] benzonitrile ISIS

53- Fl uor o- 4- ( 8- hydr oxy- 7- { hoxy- 3- net hy1- 2- oxo- 2, 3-di hy i m dazo[ 4/?
dinig
Hm de @
e, for
d F
N
WSO

5-clquinolin-1-yl)s,benzonitrile (162 nmy, 444 pnol),
N-phenyl tri fl uor onet han onimde (317 ng, 887 pnol) an

DI e di ssgl=wediisoprobyl Radicadbayiakef or
filtered off with Suec and rinsed with water. The filter ycakk
dried at roomtenperaturé overnight in a high vacuum and N

base (300 pl, % _ _ S
ml). The m xtur subgeqient Iy S{isr ed "hemvipbprrbienper a

chromat ogr aphed over #lash silica gel (solvent gradient ethyl acet\ate
| 0-25% by vol. ¢ ethanol), giving Example 3a

mn. For work-up~the~mkture was pqured into Wfer (50 m
stirred for a further|[30 8. Thg pPeci pi t atrr. &0kier med was

[ 1- (4- cyano-2-fl|uor (Rlphelayl) - 7- met hoxy- 3- net hy1- 2- oxo- 2, 3-di hydro- 1H-i
m dazo[ 4, 5- i i - y~L/]/\l~3ii\n‘e!3 uor onet hanesul fonate (185 ng, 373
prmol) as s . Ms: 2@73.0 (MrH+) , TLC (HPTLC): Rf = 0.49 15(et hyl
acetate/ethanol 2:1, parts by volune).
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Example 3b

EXAMPLE 3b: Synthesis of 4-[8-(2-amino-1-thiophen-2-ylethoxy)-7-methoxy-3-methyl-2-
oxo-2,3-dihydroimidazo[4,5-c]quinolin-1-yl]-3-fluorobenzonitrile

3-Fluoro-4-(8—hydroxy—7-methoxy-3-methyl-2-oxo-2,3-dihydroimidazo[4,5~c]quinolin-1 -yl)-
benzonitrile (350 mg, 961 umol) and diphenyl-2-pyridylphosphine (1.46 g, 5.39 mmol} were
dissolved in tetrahydrofuran (105 mi). 2-Trimethylsilanylethyl (2-hydroxy-2-thiophen-2-y!-
ethyl)carbamate (787 mg, 2.74 mmol) and diisopropyl azodicarboxylate (788 pi, 4.01 mmol)
10 were subsequently added. The reaction mixture was stirred at room temperature for 15
min. When the reaction was complete (H PLC-MS), it was added to ethy! acetate (50 ml)
and saturated sodium chioride solution (50 ml) and extracted. The agueous phase was
extracted with further ethyl acetate (25 ml). The combined organic phases were washed
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stirred funela further 30 min. The precipitate forned was filtered off
with suction and rinsed with water. The filter cake was subsequently
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30 o 5-ylmethoxy)-2,3- R¢ = 0.44 (ethyl <01
dihydroimidazo[4,5-c}- acetate/ethanol 2:1,

N
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NI P >=o q ylbenzonitrile parts by volume)




i m dazo[ 4, 5-c] quinolin-1-y1)- benzonitrile Ms: 426.1 (M+Ht), TLC
(FIPTLO): Rf = 0.21 (ethyl acetate/ethanol 5:1, parts by volune) <0.1
34 C 3-Fluoro-4-[7-methoxy-8-(6- nmethoxypyridin-3-yl)-3-nethyl-2-

0Xx0- 2, 3-di hydr oi m dazo[ 4, 5-c] - qui nolin-32-yl)benzonitrile Ms: 456.1
(M H, TLC (HPTLO: Rf = 0.29 (ethyl acetate/ethanol 10:1, parts by

volume) <p.1 35 42_ 0 3-Fljuoro-4-(7-met hoxyf 3- nmet hyl -
T\ /7 4[8-(2-Amino-1- MS: 490.1 (M+H™),
HN s thiophen-2-ylethoxy)-7- TLC (HPTLC):
o
-3-methyl-2-oxo- R;=0.50
31 o methoxy-3-methyl-2-oxo ¢ 0.1-05
2,3-dihydroimidazo- {methanol/Hiinig's

F
| ">:0 [4,5-c]quinolin-1-yl}-3- base 99:1, parts by
Nx N\ fluorobenzonitrile volume)

F 4-{8-[2-Amino-1-(4- .
N MS: 502.1 (M+H"),
/l fluorophenyl)ethoxy]-7-
H,N TLC (HPTLC):
methoxy-3-methyl-2-
? R=0.28
32 ) ox0-2,3-dihydro- . 0.5-1.0
- o {methanol/Hiinig's
F imidazo[4,5-c]quinolin-
N base 99:1, parts by
! Y=o 1-y1}-3-
NN . volume)
\ fluorobenzonitrile

EXAMPLE 4a: Synthesis of 3-fluoro-4-[7-methoxy-3-methyl-2-oxo0-8~(2-thiophen-3-ylethyl)-
2,3-dihydroimidazo[4,5-c]quinolin-1-yllbenzonitrile

5 3-Fluoro-4~(8-hydroxy—?—methoxy-3-methyl-2-oxo-2,3-dihydroimidazo[4,5-c]quino|in-1-yl)-

benzonitrile (162 mg, 444 umol), N-phenyltrifiuoromethanesulfonimide (317 mg, 887 umol)
and Hinig's base (300 pl, 1.76 mmol) were dissolved in N, N-dimethylformamide {15 ml).
The mixture was subsequently stirred at room temperature for 30 min. For work-up, the
mixture was poured into water (50 ml) and stirred for a further 30 min. The precipitate

{ 10 formed was then filtered off with suction and rinsed with water. The filter cake was dried at
room temperature overnight in a high vacuum and chromatographed over flash silica gel
(solvent gradient ethyl acetate / 0-25% by vol. of ethanol), giving [1-(4-cyano-2-fluoro-
phenyl)-7-methoxy-3-methyl-2-oxo-2,3-dihydro-1 H-imidazo[4,5-c]quinolin-8-yl] trifluoro-
methanesuifonate (185 mg, 373 pumol) as salid. MS: 497.0 (M+H™"), TLC (HPTLC): R;= 0.49

16 (ethyl acetate / ethanol 2:1, parts by volume).

1 -(4~Cyano—2—fluorophenyl)-?-methoxy-3-methyl-2-oxo-2,3-d ihydro-1H-imidazo[4,5-clquino-
lin-8-yl trifluoromethanesulfonate (119 mg, 240 pmol), 4,4,5 5-tetramethyl-2-[(£)-2-thio-
phen-3-ylvinyl]-1,3,2-dioxaborolane (142 mg, 602 pmol), tripotassium phosphate (107 mg,
20 504 pmol) and trans-bis(tricyclohexylphosphine)palladium(ll) dichloride (18 mg, 24 umol)
were dissolved in oxygen-free N, N-dimethyiformamide (5 mi). The mixture was subse-
quently heated at 130°C for 45 min (microwave). The reaction mixture was then filtered



2- 0x0- 8- qui nol i n-3-y1-2, 3- di hydr oi m dazo[ 4, 5- c] qui nol i n-1-

yl )benzonitrile Ms: 476.1 (MrH+), TLC (HPTLC): Rf 0. 24 (ethyl
acetate/ethanol 5:1, parts by volune) <0, 1 36 \N-N /7 \ N

3-Fl uor o- 4-[ 7- net hoxy- 3- met hyl - 8- (1- matﬁrle 1H pyrazol - 4-y1) - 2-

0x0- 2, 3-di hydroi m dazo[ 4, 5-c] - quinolin-1-ylibenzonitrile M5: 429.1
(M+HH) | é¥ cLetancihe filirate was 2tjuted pithl waieranst stimed b rasim Brrperagare: for By min.

vol une) <@hé~ precipitate formed was filtered off with suction and rinsed with water. The residue was
chromatographed on flash silica gel (solvent gradient ethyl acetate / 0-25% by vol. of etha-
nol), giving 3-fluoro-4-{7-methoxy-3-methyl-2-oxo-8-[( £)-2-thiophen-3-ylvinyl]-2, 3-dihydro-
5 imidazo[4,5-clquinolin-1-yl}benzonitrile (90 mg, 181 pmol) as solid. MS: 457.1 (M+H"), TLC
(HPTLC): Ry = 0.47 (ethyl acetate / ethanol 2:1, parts by volume).

F 0
N
0=5. S

N Cc
// PAAN F )
é\o iS:O //
0¥ \0
(_ A°
P - F

Hiinig's base N
DMF | >:o
Naw
(84%) N\
s
=N
o |
—
X B
o” o
\ K,PO,, PACL(PCy,), H
/ /i (54-76%)
L R2
o
~
F
yz N
N ] >:0
N N —
c
Rz= N/ S
/
. Pd/C (10%), H,

/ —~$5 ethanol
/ Example 4b

Example 4a
10

3-F|uoro-4-{7-methoxy—3—methyl~2-oxo-8-[(E)-2—thiophen-3-ylvinyl]—2,3-dihydroimidazo-
[4,5~c]quinolin-1-yl}benzonitrile (63 mg, 138 pmol) were dissoived in ethanol (50 ml) and



63 37 2.--- * il 221 /Z C\ 3- Fl uor o- 4-[ 7- met hoxy- 3- net hyl -
2- 0X0- 8- (1H- pyrazol -4-y1) -2, 3- di hydroi m dazo[ 4, 5-c] qui nol i n-1-
yl )benzonitrile Ms: 415.1 (M+ W, TLC (HPTLC): Fif = 0.38 (ethyl
acetate/ ethanol 5:1, parts by vol ume) <11 38 N/
SN N // 3-Fl uoro-4-[7-met hoxy- 3- net hyl -
8- (2 met hVBatQFLPWrFézzQﬂ PHC\(19%2-Thexeactio-rdixtuyeiwas fiteted tifraydi kdeseiguhr with

suction, rinsed, and the filtrate was evaporated to dryness. For purification, the mixture was
chromatographed (preparative HPLC, solvent gradient water / 1-40% by vol. of acetonitrile
in 10 min, flow rate 50 ml/min), giving, after freeze-drying, 3-flucro-4-[7-methoxy-3-methyl-

5  2-oxo-8-(2-thiophen-3-ylethyl}-2,3-dihydroimidazo[4,5-c]quinolin-1-yllbenzonitrile (7.4 mg,
16 pmol) as lyophilisate. MS: 458.8 (M+H"), TLC (HPTLC): R = 0.56 (ethy! acetate / etha-
nol 2:1, parts by volume).

EXAMPLE 4b: Synthesis of 3-fluoro-4-(7-methoxy-3-methyl-2-oxo-8-quinolin-3-yl-2, 3-
10 dihydroimidazo[4,5-c]quinolin-1-yl}benzonitrile

( 1-(4-Cyano-2-fluorophenyl)-7-methoxy-3-methyl-2-oxo-2,3-dihydro-1H-imidazo[4,5-c]quino-
\ lin-8-yl trifluoromethanesuifonate (79 mg, 159 umol), 3-(4,4,5,5-tetramethyl-1,3,2-dioxa-
borolan-2-yl)quinoline (325 mg, 1.27 mmol), tripotassium phosphate (70 mg, 319 umol) and
15 trans-bis(tricyclohexylphosphine)palladium(il} dichloride (35 mg, 48 pmol) were dissolved in
oxygen-free N,N-dimethylformamide (4.7 ml). The reaction mixture was subsequently
heated at 130°C for 90 min (microwave). The mixture was then decanted off into water
(50 ml) and stirred for a further 30 min. The precipitate formed was filtered off with suction
and rinsed with water. The filter cake was subsequently suspended in a little cold dimethyl
20 sulfoxide, filtered off and rinsed with 2-propanol, giving 3-fluoro-4-(7-methoxy-3-methyl-2-
oxo-8-quinolin-3-yl-2, 3-dihydroimidazo[4,5-c]quinaiin-1-yl)benzonitrile (41 mg, 86 pmol) as
colourless solid after drying in a high vacuum. MS: 476.1 (M+H"), TLC (HPTLC): R, = 0.24
{ethyl acetate / ethanol 5:1, parts by volume).
{ 'H NMR (500 MHz, CDCl,) 5 = 8.91 (d, J=2.1, 1H), 8.78 (s, 1H), 8.13 (d, J=8.4, 1H), 8.06
25 (d,J=1.6, 1H), 7.82 (d, J=8.1, 1H), 7.80 — 7.73 (m, 2H), 7.69 (t, J=8.6, 2H), 7.62 (dd,
J=14.4, 6.9, 2H), 7.16 (s, 1H), 3.98 (s, 3H), 3.69 (s, 3H).

Compounds which were prepared in accordance with the synthetic procedures from Exam-
ple 4a and 4b are shown in Table 5 below.
30
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35 o o Rr=0.24 (ethyl | <0.1
( dihydroimidazo[4,5-clquinolin-1-
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5:1, parts by
volume)
AN N MS: 429.1
N— /i .
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8-(1-methyl-1H I-4-yl)-2 TLC (HPTLC):
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N : .
H—-N // MS: 41 +5 1
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41 it NNN. /7 3-Fluoro-4-[7-methoxy-3-nethyl-
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lit NN /7
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X N +
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2:1, parts by
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EXAMPLE 5: DNA-PK / biochemical assay
The kinase assay was carried out in streptavidin-coated 348-well microtitre FlashPlates®.

5  Tothis end,1.5 ug of the DNA-PK/protein complex and 100 ng of biotinylated substrate,
such as, for example, PESQEAFADLWKK biotin-NH2 (“biotin-DNA-PK peptide™), in a total
volume of 36.5 pl (34.25 mM HEPES/KOH, 7.85 mM Tris-HCI, 68.5 mM KCI, 5 uM ATP,

( 6.85 mM MgCl; , 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 uCi of 33P-ATP and
10 1.8% of DMSO per well with or without the test compound. The reaction was stopped using
50 uliwell 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 ul 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.
15 1G5 values were calculated in RS1 (Kashishian et al. (2003) Molecular Cancer Therapeu-
tics 1257).

EXAMPLE 6: Cellular DNA-PK phosphorylation at serine 2056

HCT116 cells were cultivated in MEM alpha medium with 10% of foetal calf serum, 1 mM
20  sodium pyruvate and 2 mM glutamine at 37°C and 10% CO;. The cells were detached from

the base of the culture vessels with the aid of trypsine/EDTA, centrifuged off in centrifuge




3-Fl uoro-4-[ 7- et hoxy- 3-met hyl - 2- oxo- 8- (2-thi ophen-3-yl et hyl) -
2, 3-di hydroi m dazo[ 4, 5-ci - guinolin-1-ylibenzonitrile MS: 458.8
(MtH+), TLC (HPTLO): R, = 0.56 (ethyl acetate/ethanol 2:1, parts by
volurme) 0.1 - 0.5 43 /| \ | *-z 65\  3-Fluoro-4-17-net hoxy- 3-

met hyl - 2- oxo- 8- ((E) -styryl) -2, 3- di hydroi m dazo[ 4, 5-c] qui nol i n-
1- yl i benztubies mnt dakeB: updb fregh (rddidn). ThELCE! ety @)as SuBsequehtivtBeteahingd,

acet at e/ 958&8% cglisJWerQ%B&rﬁ ptéYcé/v?tly%rng)129WeJrl cell %Ul?ure plate in 1 ml of culture medium
and cultivated overnight. Next day, 10 uM bleomycin and test substances in fresh culture
medium was added to the cells and these were cultivated for a further six hours. Cell lysis
5  was subsequently carried out. The cell lysates were investigated by SDS polyacrylamide
gel electrophoresis by means of DNA-PK-specific antibodies (Abcam ab13852: total DNA-
PK; 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 (VersaDoc™, Bio-Rad, USA) and evalu-
10 ated 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. IC5, values and percentage inhibition data were
determined by referencing to the signal level of the bleomycin-treated vehicle control group.

15 EXAMPLE 7: 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 37°C and 10% CO.,.
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 sub-

20  sequently 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
one hour before the cell culture plates were treated with defined doses of X-rays (in 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 con-

25  centrations 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
culture 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). Dosefeffect curves, in par-

30  ticular ICs values, were determined using a curve adaptation function for nonlinear

dose/effect relationships.

EXAMPLE 8: Cellular CHK2 phosphorylation at threonine 68

HCT116 cells were cultivated in MEM alpha medium with 10% of foetal calf serum, 1 mM
35  sodium pyruvate and 2 mM glutamine at 37°C and 10% CO2. The cells were detached

from the base of the culture vessels with the aid of trypsine/EDTA, centrifuged off in cen-

trifuge tubes and taken up in fresh medium. The cell density was subsequently determined.



EXAVMPLE 5: DNA-PK / biochem cal assay The ki nase assay was carried

out in streptavidin-coated 348-well mcrotitre FlashPlates(r). 5To

this end,1.5 pg of the DNA-PK/ protein conplex and 100 ng of"

bi otinyl ated substrate, such as, for exdfpl e, PESQEAFADLVKK

bi oti n-NH2 ("biotin-DNA-PK peptide”), in a total volunme of 36.5

pl(34. 25 ANVOPERES Weld sonngirablifirof e 36Cell &8I cultomd prétk in 6.1pM oA ERtUré nB&klium

ncubat ea®3 CABRT Enguiatt NeaTH TaaM, POy T =50 st Blkstarika  Fosh adre

thynus, OndpG wefe &RiRdAT Bheocuds bod he3tbvre DMBRLEE for weliftha st hdurs. After lysis
of 200 mP e REtPPERE rphlie S Hahe ERIHHaEr W38 Srrarted M i pates Sith e
t _e{rﬁerlfgg uaie,oftahmobighpm&l_m/e(i'hnﬁe)my@:ﬂﬁc Eﬂflsfl_dstﬁcliorv\@)%tmw@lfd][dgbé oR. TOTETell
(bl ank varSEine IEEBRRITUER! SrkiiSR shiouf Ractaroins BBSriok Ser@pnotomet

i nhi bi t or ricallgat 458 noadhe extinctior astheameihulaks atrols @ebhiid cdntroMRansut ®feo-

(2005 Noraell i Bub e et e Snterdlefling o] vidiodpent 90U T cghtols
DNA- PK phebishereyé atated with Hemiyon R8%6set equal tdiEIRA Gne all btherekithction values

cul tiyated | M al.pha_nedi with 10% of foetal. calf serum_ 1 nM 20
sodi uﬁpy\gaﬁlear%eg% arr?%'tlgn R (e e\ e t%{ﬁﬂf’ef@”/grt%?.a‘dsl'ﬂéhﬁglr?@P\ﬁéire
det ached Prismmstatistidsgwegmaim (GrepliRdd Sefevare ISBAsormdshy Ehﬁlofeirgley@ﬁ x Technolo-
tnj psi ne/ DI rifuged off in centrifuge 65 tubes and taken up
in fresh di urh e cell density was subsequently determ ned.

200, 000 cells were sown per cavity of a 12-well cell culture plate in
1 m of ¢ pum.and.cyl tivated overni ght. Next day, 10 pM

bl eonyci ngjé%@b?ggwgégg?caeﬁ@%% PAPPPRYE cul ture nedi um was added to

t he clél | sExemblé Weddeatieneiatul tivated for a further six hours. Cell

lysis 5 | ied out, The.cell |ysat

oot ook SAST LIRS b £R0E EReRI aORI e K PERAELS gt siodm
DISIA— Pﬁ- smrdgmpampmgﬁsl dfbmvge?b&%glﬁstaﬂplb% tQNHFéﬁa u@ihéta;_waydrochloric
P oaer T on 444 Sl e (kPR TS Brgiaf, dioP e el teb1s aengitiaps and

The chenideatednesiee niedlevasditions et ivédtionvize cantsined 5and BLCaHIRE tahb&ihd

syst (Vaecrcg%qﬁ)cﬁ}/é Bi 0- Rad, USA) and eval u- 10ated densitonetrically
wi th The &@id o ?mﬁﬁtﬁn—'speci fic software (Quantity One). The sig-
nal s with phospho- DNA- PK-speci fic anti bodi es were standardi sed to the

si gnal vvié e g iboosc{ ! ai nst the total protein DNA-PK. [|C50

val ues ann&p'eéq—cern‘g‘%%—(-ﬁh?%' ition data were determ ned by referencing

tl gEE(RﬁP i i/lgrni»ttudele)fél[) gosf atcltme bdr&mwiham;:bﬁd?@%gﬁ%é/iﬂ%rﬁfoﬁtuﬁtﬁnﬂm@ ofHoPH Recithin
; ar_c n ro es e colorectal carcinoma

‘cel | |inga”éé14%§éj ‘%vfé’é’c%%gk"i?‘?ié‘fagd"? BRSS! ﬂﬁ%"}?@%w\ﬁ"?weqmﬁ%'ﬁach sup-

foet @ calokitergconairkddd ragdf activeysbpalisd acsdrdingrld Bk whanrtisle at 37C and

10% CO2. The cells were detached fromthe base of the culture vessels

with the aid of trypsine/ EDTA, centrifuged off in centrifuge tubes

and t akerbExapplenCf 8elgtionredi um The cel |l density was sub- 20 sequently

determn cells were so ut . .in 6-well cell culture plates in

2t of | dutiiR P RRREHIEDN S § At NP gRecoag o gynvanian copd § of

vvelrte t r eddattiP@i th Hta@fmé&b&f N??Odi ’?!2 &%Mﬂ gQﬁB}@(ﬁfall&d?ﬁ;&%hlbride in

cu e S e .treafed w efined doses of X-rays enera

oL 90° Rlap i BRET0td FBteE e Mg Ml ReaR R mad i1 s PR sIace up to 1|

Faxi t r on axdRegrilisdéd by IBM)atioh MTH S@GtidrocolRt 6y iEé&ﬁnTtl’Gtefoﬂ'ﬁ%?égé &%?5.

rel ati onships, the cells were treated with various con- 25centrations

of a test substance. After irradiation, the cells are cultivated for

a furt heEx@mpledDr @intmerithe presence of the test substance, the culture

medi um en. replaced with cul.ture nediumw t hout test substance,
V\%BO% 0% dckibe compoundI according to the invention were mixed with 99.5 g of Vaseline

35  under aseptic conditions.

Example E: Tablets




Si'gnal i ng Technol ogi es, USA). The ELI SA col our reaction was neasured
spectrophotonetrically at 450 nm The extinction of the unstinmulated
controls (vehicle control w thout bleomycin) was subtracted fromthe
extinction values of the treatnent group¥. The controls which were
treated with bl eonycin were set equal to 100% and all ot her

extinctioft 'V‘éfFL{E%é“{ﬁ%@F actiyarcompopipg geqonting tretheinyenlic@6@ kgadf laesossed @ kg of
det er m neg@oskd Ktatdheo i f L .S} X

(G aphPad éSof twar e, 0 %S%@(ga;lé %gcsf ?&/1 p?@?di{eg?@y%%keééiigrﬁgégel%g@ %Ir%nog ven-
USA) . EXARNRIE Mannehiergie blets ial sush apvayi thateesh 1@t aoplained: 10 mg et bétiva com-
vials A pelind h&drdifhg 8e hvehti@et i ve conpound according to the

i nvent:%Ngn and 5 g of di sodi um hydrogenphosphate in 3 1 of bidistilled
wat er s adjusted to pH 6.8 using 2 N hydrochloric acid,

steril e-fEkédmpReE: Orhghsf erred into injection vials, Iyophilised under
sterile cgizndl tions and seal ed under sterile conditions. Each

i nj ecti on!APISs WaIRPEESsEd analagoustly tedbiample Bapd diveh QB¢artioradiongentonah@anner
i nvent i onwitfsadak 4 OShthiQrd ] r 20 g of active
conmpound accor di nfgg Ea,osutgt%gi %éﬁtétﬁﬁh’v&a%ch@a%égmgﬁdgg?/a | eci thin and
1400 g of cocoa butter was nelted, poured into noulds and allowed to
cool .1FachxgHpe @mukgry contai ned 20 ng of active conpound
according_ to the rnvention. Exanple C. Solution A solution was

prepar ed £ K8RT actyespmpeting aceaseipg tmitie dnveotion weret intredveed inte haidagelatthe3Bp-
g .of NaH2RME A 2 | -
benzal koni um chl or ivggﬁrﬁgggg%r I%gﬁ%éﬁ%ﬂ%%@gg%g{eéo%t%%’ %Wé active
adj ust ed f¥MRPUSD agaerdingdodhn ipversienwas made up to 11 and sterilised by
irradiation. This solution could be used in the formof eye drops.
Exampl e D. QG nt nent 500 ng of active conpound according to the

i nventi onEXasmRie K dmpowlesh 99. 5 g of Vaseline 35under aseptic

condi t i ong solGH ‘ i ! . L.Ve..
conpound accortgl‘:(inﬁ'1 ﬁlt(d(;:Oft %%’b% E\%@_R?%ﬂj&cﬁ}qﬁﬁgﬂ%ﬁ h?gl(\:l%%tisi)gl ,'R%pggiégﬁ'"ed water
potato s t‘%‘?‘%ﬁ?“'@?fael?&' tensfered inkdeopaulesy ephitiseshersien siesiteeamaitiensvasd
pressed ldéa%d%f@i\é?é‘terife‘dbﬂ&*tioﬁ@%%![ﬁ.ah@ogfev ntfdC ot gf g&ﬁ/?é:% W%Mné hat

each tablet contained 10 ng of active conpound accordi ig
i nvent i orfca8rdifgpih@inEentiyiapees Tabl ets were pressed anal ogously to

Examppbe E and then coated in a conventional manner with a coating of
sucrose, potato starch, talc, tragacanth and dye. 10 Exanple G

Capsul es %ﬁ%ﬁl@ﬁﬁm&éﬁ@ﬁ)ound according to the invention were

i nt roduced d Bt £t | 2 A - L venti onal ner. i.n
such a way gt,hat tlgﬁgﬁnggu.ﬁﬁ%&co?ﬁ aﬁh%@v%noﬁ]gﬁ%? dgs’c%’flv\glg?nc%%%d?%omc NaCl
accor di ngotHoRaNd the eplutiomwag barstanied intd-startqrd sbmeetcisaprdyi vesselt withkg
of acti veusmm A6 R [ QN i n .6 of bidistilled
‘wat er \Na? st er ??@%ﬁ?geggg ,ﬂﬂlt0 b gﬁélp g)re r%}ﬁ%nt"ggéﬁrr%&g%@sel 98ﬁﬁPﬁysS£‘8F
under? st éaRRrex- Ghalksasiesrentsdde aldode ohapproxtGet4 ing. condi ti ons. Each
anpoul e contained 10 ng of active conpound according to the
invention. 20 Exanple I: Inhalation spray 14 g of active conpound
according to the invention were dissolved in 101 of isotonic NaCl
solution, and the solution was transferred into standard comerci al
spray vessels with punp nechanism The solution could be sprayed into

nmout h or nose. One spray shot 25(approx. 0.1 m) corresponded to a
dose of approx. 0.14 ny. 68




CLAI M5 1. Conpounds of the forrmula (1) 5 RL (R5)m (1) in which
Rldenotes Y or -(CY2),-Ar, R2denotes Y, -(CY2)p-(C YR6])s-R7 or
-al k-R7, 10R3denotes Y or CN, R4denotes Y, Hal, -(CY2)p-COOY or
(CY2)p CONYY R5denotes A, Hal, -(CY2)§§-Ov, -(CY2)p- Ny,
-(CY2)p -(CY2) p-CO- NYY or -(CY2)p-NY-COY, R6denotes Y, Hal,
(CY2)n NWA §CY2)rNY—OOO-(CY2) n-5i A3, -(CY2)n- 15C00Y, - CO NYY,
-CO NY-(CY2) n-OY, -CO NY-(CY2)n-NYY or SO2A, R7denotes -(CY2)p-Ar or
-(CY2)p-Het1l , Xdenotes CH2, 0, S or a single bond, denotes H or A
Adenot es unbranched or branched al kyl having 1, 2, 3, 4, 5, 6, 7, 8,
9 or 10 29C a 4, 5. 6 or 7 H atons may be
repl aced, mdgggqri])gu%hﬁ%ﬁh&fo{%gﬁgnanot her, by Hal, Al kdenotes al kenyl
having 1, 2, 3, 4, 5 or 6 C atons, vvhepgze 1, 2, R3 or 4 H at ons may be
repl aced, |ndependently of one anot het,” by HaI and/ or OY, Ardenotes
phenyl which is unsubstituted or nmofjo-, di - ri substituted by
25Ha| A, CN, -(CY2)p-0OY, -(CYDdp COOY, - (CY2)p-CO NYY
_(CY2) p- NY- 00Y, Het' denoRés no H@#eroaryl havi ng 2,
3 4, 5, 6, 7, 8 or 9 C
S atoms, V\/nich may be unsubstit ut etke
by Hal, A CN, -(CY2)p-OY, -(CY2)p- : 30 ?) p- COOY,
(CY2)p CO NYY, -(CY2)p-NY-00Y or - 8aR- ket 69 Het 2denotes a
nonocycli c saturated heterocycle having 2 8, 4, 5 6 or 7 C atons
and 152, 3 or 4 N O and/or S atons, V\,hlchRmay be unsubstituted or
‘m)nosubstituted by A, Hal denotes F, CI, Br or I, Sndenotes O, 1, 2, 3
or 4, and n, p, s,independently of one another, denote 0, 1, 2, 3, 4, ()
5 or 6, and/ dnwifigtsi ol ogi cally acceptable salts, tautoners and/or
st er eoi soner s} her eofdeniopecslwg; _rnggi_ﬁtur es thereof in all ratios.

, di- or trisubstituted

R2 denotes Y, -(CY2),~(C[YR6]):-R7 or -alk-R7,
10 R3 denotes Y or CN,
R4 denotes Y, Hal, -(CY2),-COOY or ~(CY,),-CO-NYY,
R5 denotes A, Hal, -(CY3)-0Y, -(CY,)~NYY, -(CY2},-COQY, ~(CY2),-CO-
NYY or -(CY,),-NY-COY,
R6 denotes Y, Hal, -(CY2),-NYY, «(CY2),-NY-COO-(CY>),-SiAs, -(CY2)n-
15 COOQY, -CO-NYY, -CO-NY-(CY2),-OY, -CO-NY-(CY2),-NYY or SO,A.
R7 denotes -(CY,),-Ar or -(CY,),-Het',
X denotes CH,, O, S or a single bond,
Y denotes H or A,
A denotes unbranched or branched alkyl having 1, 2, 3,4, 5,6,7,8, 9 or 10
20 C atoms, where 1, 2, 3,4, 5, 6 or 7 H atoms may be replaced, independ-
ently of one another, by Hal,
Alk denotes alkenyl having 1, 2, 3,4, 50r6 C atoms, where 1,2, 3or4 H
atoms may be replaced, independently of one another, by Hal and/or OY,
Ar denotes phenyl which is unsubstituted or mono-, di- or trisubstituted by
25 Hal, A, CN, -(CY2),-0Y, -(CY2)-NYY, -(CY2),-COQY, -(CY2)-CO-NYY or
-(CY3)p-NY-COY,
Het' denotes mono- or bicyclic heteroaryl having 2, 3,4,5,6,7,80r8 C

atomsand 1,2, 3o0r4 N, O and/or S atoms, which may be unsubstituted
or mono-, di- or trisubstituted by Hal, A, CN, -{CY2)p-OY, -(CY,),-NYY, -
30 (CY,),-COQY, -(CY2),-CO-NYY, -(CY2),-NY-COY or -SO,-Het?,



102. Conmpounds according to Caim1 having the sub-formula (1A Nii
(I'A) in which R2denotes Y or -(CY2)p-C(YR6)-R7, 15R5denotes Y or Hal,
R6denotes Y, -(CY2)p-NYY, -CO NYY or -00-NY-(CY2)r0Y, R7denotes Ar or
Het', Ydenotes H or A Adenotes unbrancH&d or branched al kyl havi ng
1, 2, 3 or 4C ?toms, where 201, 2 or 3 H atonms nmay be repl aced,

i ndependent | yHgf one deratered mapgoygic satnralechbetercptie avingRi 31, i5s6 or 7 C
unsubstituted or nono: i Ski e t - Qr.
bi cyclic heteroaryl hg’t\?ﬁﬁgﬂg,sﬂ%; 52, HS%G?Q@%;P%a?ﬁ%%@t'ﬁ%&@ﬁ%uﬁﬁtﬂted
or 3 N and/or S at ons©r WAReSybAEytegdYhsubsti tuted or nmono- or

di substitutedygy Hal , géhot&dF Q) goGH4- Het 2, 25Het 2denotes a nonocyclic
saturated heterocycle having 3, 4 of 5 C atons and 1 or 2 N and/or 0
at ons,? Hal denBt es F, @g¢notes 0.6k 2| 3 opcAng, p, i ndependent |y of one

anot her, denohe, @, é1in@e;9énd§ntly J&r%f}%t er,%@ﬁ?leoé,olg calg ¥ ggceptable

salts, tautoners and/or stereocl SOMers ereof, 1'ncludi ng mXtures

t hereof in al fn¢/ar physiologiceypenamtableedisr Wiltagnars aG/ai steeoisawiengythehesf,
sub-for mul a_(HBldRg milurdthbRorfihafRdenotes R7, -al k-Ar or

-al k- Het |, Rbdenot gs Y or Hal,o 10%g%enbt es -(CY2)p-Ar or -(CY2)p-Hetl
, denotes H or A, Adenotes unbranched or branched al kyl having 1, 2,

3 or th C At oNBomPBEAR abcordii t%lyrr?’f - 8

i ndependent |y ofwgne ano?hler{ry,’ Oby IHa Hé{irll densgl eféﬁf'}ll'%gﬁ | having 1, 2
or 3 C atons, where 1 or 2 H atons may be 15replced by Hal and/or
OH, Ardenotes phenyl which is unsubstituted or no- or disubstituted

by Hal, JR2
O
A/O R5
N R5
[ o
N N
\
Y
(IA)

in which

R2 denotes Y or -(CY.),-C(YR6)-R7,
15 R5 denotes Y or Hal,

R& denotes Y, -(CY2),-NYY, -CO-NYY or -CO-NY-(CY.),-OY,

R7 denotes Ar or Het',

Y denotes H or A,

A denotes unbranched or branched atkyl having 1, 2, 3 or 4 C atoms, where
20 1, 2 or 3 H atoms may be replaced, independently of one another, by Hal,

Ar denotes phenyl which is unsubstituted or mono- or disubstituted by Hai,

Het' denotes mono- or bicyclic heteroaryl having 2, 3, 4, 5, 6, 7, 8or 9 C

atoms and 1, 2 or 3 N and/or S atoms, which may be unsubstituted or
mono- or disubstituted by Hal, A, QY or -SO,-Het?,

25 Het* denotes a monocyclic saturated heterocycle having 3, 4 or 5 C atoms and

1 or 2 N and/or O atoms,
Hal denotes F, CI, Bror |, and

n, p, independently of one another, denote 0, 1, 2 or 3,



Hét ' denotes nono- or bicyclic heteroaryl having 2, 3, 4, 5, 6, 7, 8
or 9 Catons and 1, 2 or 3 NI and/or S atonms, which may be
unsubstituted or nono- or disubstituted by Hal, A OY or -S02-Het?2,
20Het 2denot es a nonocyclic saturated het®@ ocycle having 3, 4 or 5 C
atons and 1 or 2 Nand/or O atons, Haldenotes F, C, Br or I,
and denot es 0and/or physiolgicalildceaptaiy salts, tyitaradrs yandioe sigretdidcenesa ttiesgof,
tautoners and §1tger;] i 25i ncl udi ng m xtures thereof
inall rati Osfrf&fu%il 4. %oﬁjﬁ%%ﬁ%@fén}g%{)@géshg to Claim3 having the
sub-formula (1S-1) (IB-1) in which 5R2denotes R7, -al k-Ar or
-al k-Hetl 3 RS ; , n S unbranched
or branchg'd al@%ﬁi’)’o ﬁgﬁ’?‘%coiﬁggﬁr@éﬁﬁﬁ&gﬂ%{ﬂ?&dbf\%ﬁﬁ@%?@?
1, 2 or 3 Hatons may be repl aced, independentl|yNof one another, by
Hal , 10Al kdenotes al kenyl having 1 or 2 C atoms//Ardenot es phenyl
whi ch is unsubstituted or nonosubstituted by HaJ, Hetidenotes nono-
or bicyclic heteroaryl having 2, 3, R2 5, 6, 8 or 9 C atons and 1,
2 or 3 Nand/or S atonms, which nay bg unsub bed or nono- or

10

di substituted by Hal or A or, ,arft Cl, Br or |, and/or
ﬁts, d/ar stereoi sonmers

physi ol ogi cal | y acceptabl e sa
t hereof, including m xtures thereo at i osR85. Conpounds
fomot he group: 20 72 2

according to one of Clains 1 to 4,
it N/7 .

N
( \
5 Y
(IB)
in which
R2 denotes R7, -alk-Ar or -alk-Het',
R5 denotes Y or Hal,
10 R7 denotes -(CY.),-Ar or -(CY5),-Het',
Y denotes Hor A,
A denotes unbranched or branched alkyl having 1, 2, 3 or 4 C atoms, where
1, 2 or 3 H atoms may be replaced, independently of one another, by Hal,
Alk denotes alkenyl having 1, 2 or 3 C atoms, where 1 or 2 H atoms may be
15 replaced by Hal and/or OH,
Ar denotes phenyl which is unsubstituted or mono- or disubstituted by Hal,
Het' denotes mono- or bicyclic heteroaryt having 2, 3,4, 5,6, 7, 8or8 C
atoms and 1, 2 or 3 N and/or S atoms, which may be unsubstituted or
mono- or disubstituted by Hal, A, OY or -SO,-Het?,
20 Het? denotes a monocyclic saturated heterocycle having 3, 4 or 5 C atoms and
1 or 2 N and/or O atoms,
Hal denotes F, CI, Bror [, and
p denotes 0, 1, 2 or 3,

and/or physiologically acceptable salts, tautomers and/or stereoisomers thereof,
25 including mixtures thereof in ali ratios.
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4. Compounds according to Claim 3 having the sub-formula (1B-1)

/N

\' 5 OH*

R2
A°
N R5
[ =o

N.ao N

\

A

(1B-1)
in which
( 5 R2 denotes R7, -alk-Ar or -alk-Het!',

R5 denotes Hal,

R7 denotes Ar or Het",

A denotes unbranched or branched alkyl having 1, 2, 3 or 4 C atoms, where
1, 2 or 3 H atoms may be repiaced, independently of one another, by Hal,

10 Alk denotes alkeny! having 1 or 2 C atoms,

Ar denotes pheny! which is unsubstituted or monosubstituted by Hal,

Het' denotes mono-~ or bicyclic heteroaryl having 2, 3, 4, 5,6,7,80r9 C
atoms and 1, 2 or 3 N and/or S atoms, which may be unsubstituted or
mono- or disubstituted by Hal or A or, and

15 Hal denotes F, Ci, Bror |,

and/or physiologically acceptable salts, tautomers and/or sterecisomers thereof,

including mixtures thereof in all ratios.

5. Compounds according to one of Claims 1 to 4, selected from the group:

20

N
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and/or physiologically acceptable salts, tautomers and/or stereoisomers thereof,

including mixtures thereof in all ratios.

*

0



*43 * and/ or physi ol ogically acceptable salts, tautoners
and/ or stereoisoners thereof, including mxtures thereof in all

rati os. 83 6.Internedi ate conpounds of tshe formula (11) R3 in

whi ch 5R8denotes NO2 or NYY, and Rl, R2, ®R3, R5, Y and m have the
nmeani ng i rgli c in Claim1, and/or salts t aut oners and/ or

st er eoi sorrr%r s%ﬁegmgglﬁp ?%%&Pﬁ@fWPi@rﬂTUé%(l'ﬂher eof in all ratios.

107. I nternmedi ate conpounds according to C aim6ggn which Rldenotes A,
R2denotes A or -(CH2)p-(CF12)s-Ar, R3denotes CIN, R5denotes Hal,
15R8denot es NH2, Adenotes unbranched or br 5 ed al kyl having 1, 2, 3
or 4 C atons, where 1, 2 or 3 H atons may %a aced, independently
of one another, by Hal, Ardenotes phenyl m)substltut ed or
nono- or disubstituted by Hal, Tdenotes , d, Br or I, and 20m p,

s, independently of one another,|denote (N1 or 2, and/or salts,
tautoners and/or stereoisoners t [ [ m xtures thereof in
all ratios. 8.Process for the preps
(I') under Caim1l, sub- Egr mul @ greof land/ or physi ol ogically
acceptabl e salts, tautorrers 0 Z: soners thereof, including

m xtures thereof in all ratios, having the foll ow ng steps (a)
reaction of a conmpound of the fornmula (I1) 0

in which
K 5 R8 denotes NO; or NYY, and
R1, R2, R3, R5, Y and m have the meaning indicated in Claim 1,

and/or salts, tautomers and/or stereoisomers thereof, including mixtures thereof in all

ratios.
10 7. Intermediate compounds according to Claim 6 in which
R1 denotes A,
R2 denotes A or -(CH2),~(CH,)s-Ar,
R3 denotes CN,
R5 denotes Hal,
15 R8 denotes NH,,
A denotes unbranched or branched alkyl having 1,2, 3or4 C atoms, where
( 1, 2 or 3 H atoms may be replaced, independently of one another, by Hal,
Ar denotes phenyl which is unsubstituted or mono- or disubstituted by Hal
Hal denotes F, Ci, Br or I, and
20 m, p, s, independently of one another, denote 0, 1 or 2,

and/or salts, tautomers and/or stereoisomers thereof, including mixtures thereof in all
ratios.

Process for the preparation of compounds of the formula (1) under Claim 1, sub-
formulae thereof and/or physiologically acceptable salts, tautomers and/or stereo-
isomers thereof, including mixtures thereof in ail ratios, having the following steps:

25

(a) reaction of a compound of the formula (II)



R3 in which Rl, R2, R3, R5, R8 and m have the
meaning indicated in CCaim7, 5Swith a carboxylic acid halide and with
an organic base in a solvent, to give conpounds of the sub-fornula
(10 10in which Rl, R2, R3, R5 and m B4ve the meaning indicated in
Caim7,(1C and optionally (b') reaction of the conpounds
of the sub-fornmula (1C) wth a conmpound Hal -R4, 1BBn which R4 and Hal
have the neaning indicated in Caiml, to give_cgnpounds of the
sub-formula (ID) 85 (ID in which RlL, R2, /F R5 and m have the
meani ng indicated in Caim7, and R4 has the aid ng i ndicated in
Claim1, 5(b") conversion of Rl, -0-R2, R3, R¥ SIR5 of the
compounds of the sub-for- nula (IM2 and/or ggdition of at |east one
R5 having the nmeaning indicated inlCaimltojthe phenyl ring of the
conpounds of the sub-fornula (ID) R<q_gkwe cotourk® of the fornula
() in which Rl, R2, R3, R4, R5, ave the neaning
indicated in Caim1, and/or 1kgbw) of a base or acid of

t he conpounds of the forrmula (I) 3 lae (1C) or (ID) into
one of its physiologically acceptable salts. 9.Process for the
preparation of internediate conpounds of the fornula (11) according
to C aim6 and/ or isghitis R1t RO RY Fasld oi.soners thereof, .

i ncl udi ng ni xtures 20t her eof iﬁ?l ratqﬂés@wﬁg\%ﬁﬂgaT%'m&a&ﬁp Im 7,
steps: (a) reaction of a conpound of the forrmula (I11) R2Hal OR8 Rl

\ 0 25ic whi ch Hal wilieaehgsoxtic £did hﬁfde%rndlwithaé}fjorggr%c base in a solvent

to give compounds of the sub-formula (IC)

R3
/R2
0
0
R1” (R5),,
N
N l ’ ©
XN
H
o | | (IC)
in which R1, R2, R3, R5 and m have the meaning indicated in Claim 7,
and optionalily
(b') reaction of the compounds of the sub-formula (IC) with a compound Hal-R4
15 |

in which R4 and Hal have the meaning indicated in Claim 1,
to give compounds of the sub-formula (ID)

R3
P R2

R1 (R5),,



Rl: R2 and R8 have the meaning indicated in daim6, with a conpound
of'theforrrula(l\/) R3 (I'V) in which R3, R5 and m have the
nmeaning indicated in daimé6, to give conpounds of the formula (11)

R3 in which Rl, R2, R3, R5, R8 and m fave the meani ng indicated in
Claim6, and opti onaIIy 15(b) conversion of a base or acid of the
conpounds of the formula (I11) into one of its salts. 10. Use of (ID)
conpounds accordi N6 whthGRe F@‘ 5..and/ or si ol ogi_cal |
acceptabl e salts, tautoner's an / é?ég GWﬁé'?%a'YWg'F@B?tedl'mg%l ngnd R4

ni xtures thereof ifesdhe W@F"é!ﬂlmbcatéd)m Glhien 1,nhi bi ti on of
serine/threonine protein kinases in vitro, preferably PIKK and/or

ATM particul él,y preferablé DNA- PK. 11. Use of at |east one
conpouRd accorB)ngoM¥ersire ohR1GaRAsRS, R4 abd/anRb of theltyaipalind §@ahé ¥ub-for-

acceptabl e salts, n t t.hereof , including
m xt ures 25t her eof l?ﬁtlg’?r%ﬁ@g??%usf%nfaa?h%g{ §@e@$ ﬁ?‘%@ theneanipg disated in
cells to an anti c&igy? B’d@ﬂphamdlnog of 82 compolisdngf thésliatoralia (VE'J)ttB ghvae

provi so that the %6%[)&,1,&8&&}3:‘[}0%8@ QOt take place in vivo on
human or ani mal body canment's conprising at |east one

conmpound according to one of Cains 1 to 5 5and/ & physiol ogically
acceptabl e salts, tautoners and/or stereol soners/thereof, including
m xtures thereof in all ratios. 13. F al conposition
conprising, as active conmpound, an t of at |east one
cconpound according to one of S TS phyBH)l ogi cal | y
10acceptable salts, tautoners and/o reoi sgmers thereof, including
m xtures thereof in all rati os, together “w pharnaceutlcally

tol erated assistants, in conbination W : b one anti cancer
agent. 14. Conpounds according to onNxQ 'ns Ito 5 and/or
physi ol ogi cal |y acceptable salts, 15tautonersyand/ or stereoisoners

t hereof, including m xtures thereof in all raryos, for use in the
prophyl axi s, therapy and/or progress control of cancer, tunours,

met ast a- ses and/or angi ogenesis disorders, in conbination with (1)
radi ot her apy and/iowhightRr, &2, R8aRY, RAEX and | ,?q(?

Conmpounds accordi ng to one of glains 1 ?%hg%gﬁ ﬁ%ﬁﬁﬁﬁhglo OglCEﬁ?@"ﬂ1
acceptabl e salts, tautoners and/or stereoi sonmers thereof i ncl udi ng
m xtures thereof and/cal | ratios, for use for the sensitisation of
cancer cells to an anticancer agent and/or ionising radiation.

15 (b™) conversion of a base or acid of the compounds of the formula (I} or sub-formu-

lae (IC) or (ID) into one of its physiologically acceptable salts.

Process for the preparation of intermediate compounds of the formula (I1)

according
to Claim 6 and/or saits, tautomers and/or sterecisomers thereof, including mixtures
20 thereof in all ratios, having the following steps:
(a) reaction of a compound of the formula (i11)
I'RZ Hal
)
, N X
R1 - =
o 2
I
25 in which v

Hal denotes F, CI, Bror [, and
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R1, R2 and R8 have the meaning indicated in Claim 6,

with a compound of the formula (V)
R3

(R5),
H,N

5 (V)
in which R3, R5 and m have the meaning indicated in Claim 8,

to give compounds of the formula (1

R3
(R5),,
‘TZ HN
0 RS
N
R1 _
~o N

10 (11
in which R1, R2, R3, R5, R8 and m have the meaning indicated in Claim 6,

and optionally

15 (b) conversion of a base or acid of the compounds of the formula (I1) into one of its

salts.

10.  Use of compounds according to one of Claims 1 to 5 and/or physiologically accept-

able salts, tautomers and/or sterecisomers thereof, including mixtures thereof in all

20 ratios, for the inhibition of serine/threonine protein kinases in vitro, preferably PIKK
and/or ATM, particularly preferably DNA-PK.

11.  Use of at least one compound according to one of Claims 1 to 5 and/or physiologi-
cally acceptabie saits, tautomers and/or sterecisomers thereof, including mixtures
25 thereof in all ratios, for the sensitisation of cancer cells to an anticancer agent and/or
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15

20

12.

13.

14.

15.

87

ionising radiation, with the proviso that the sensitisation does not take place in vivo on

the human or animal body.

Medicaments comprising at least one compound according to one of Claims 1to 5
and/or physiologically acceptable salts, tautomers and/or stereoisomers thereof,

including mixtures thereof in all ratios.

Pharmaceutical composition comprising, as active compound, an effective amount of
at least one compound according to one of Claims 1 to 5 and/or physiologically
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.

Compounds according to one of Claims 1to 5 and/or physiologically acceptable saits,
tautomers and/or stereoisomers thereof, including mixtures thereof in all ratios, for
use in the prophylaxis, therapy and/or progress control of cancer, tumours, metasta-
ses and/or angiogenesis diso;rders, in combination with radiotherapy and/or with at

least one anticancer agent,

Compounds according to one of Claims 1 to 5 and/or physiologically acceptable saits,
tautomers and/or stereoisomers thereof, including mixtures thereof in all ratios, for
use for the sensitisation of cancer cells to an anticancer agent and/or ionising radia-

tion.



