WO 2010/058032PCT/EP2009/065768 New compounds The present invention relates to new
pyrimidines of general formula (1) 5 wherein the groups A, B, X, It3 to R3 have the meanings given in
the claims avr‘}g g&%%&?gon the isomers 'thqr_.eqf, processes for preparingét}?ﬁgd%mggifg@e_s and their
use as medicaments. Background to the invention 10Tumour cells that acquire the properties for
invasion and metastasisation require specific survival signals. These signals allow them to overcome
special apoptosis mechanisms (anoikis) which are triggered, inter alia, by the loss of cell adhesion. In
this process, focal adhesion kinase (FAK/PTK2) is one of the essential signal molecules which on the
one hand controls cell-matrix interactions through so-called ‘focal adhesions' and on the other 15hand
imparts anoikis resistance. Interference with tH3&% FBEMEMSMs by inhibiting PTK2 may lead to the
apoptotic cell death of tumour cells and limit the invasive and metastasising growth of tumours. In
addition, focal adhesion kinase has major significance for the gro migration and survival of
tumour-associﬁ@é’@ﬂ%ﬂ’?gﬁgfl%ﬁgi.a "f#tgrﬂ?g'n é“elﬁ%eg&{{]ﬁ?ﬁ ?ﬁ%ﬁﬁ%‘r‘@rﬁi also be achieved by
inhibiting PTK2 20 Pyrimidinesggtte generally known as inhibitors of kmases. Thus, for example,

International Patent Application| WO 2008038011 describes pyrimidines as aurora kinase inhibitors,
these pyrimidines having, a fents;a xy-rpethyl-piperidine group in the 4 position and fluorine
in the 5 position. The aim ofithe p esen'

_ oRis to indicate new active substances which can be
used for the prevention and?ﬂmﬁtééﬂment

of-diSeases characterised by excessive or abnormal cell
proliferation. Summary In a firstiaspect, there is provided compounds of general formula (la) A denotes
a group, optionally substitutediby.orie © more itfentical or different 14', selected from among
.C3_10cycloalkyl, 3-8 membered @v ¢foalkyl, C644aryl and 5-12 membered heteroaryl; R' and
R2 each independently of one anotirerdenote hydrogen or a group selected from among Rb and le
substituted by QR&@x MEeJgaNNcal of, differeithivamd/oeRixdf danratesdis glous selected from among
hydrogen, halogen, -Ole, -0CE3,-NR Re, - CF3, -CN, -OCN, -SCN, -NO, -NO2,  C1.3alkyl,
 iznaroaiky: SR LTSl My ORIV S0 PESR AP BN DF s oy g e, o
N-R or N-OReaeaehitarnsselected independently of one another from among Ci_oalkyl, C3
ocycloalkyl, C4. mcycloalkylalkyl, C6.10aryl1, C746arylalkyl, 2-6 membered heteroalkyl, 3-8
membered heterocycloalkyl, 4-14 membered heterocycloalkylalkyl, 5-12 membered heteroaryl and
6-18 memberddahbgzroad/kalithd ieeattiRh is a suitable group and is independently selected from
among Cl3halpalleylox sOGF3:8e 15R-DNOR s RINR Rens4NRBAG (ANRe sblRiRe,
5-ONR'Re, -N(ORe)Re, -N&Rg%NReR_C, halogen, -CF3, -CN, -NC, -OCN, -SCN, -NO, -NO2, =N2, -N3,
-S(0)12., -S(0)BRYIS(GIZRYS:- t@ﬁ@r@?@é@f

KIS (0) O 1HEORS SRS FROPIDS FYSRENIFRI0)20R Y
-0?(0)N)R"Re, @%@@;\M&m@@ﬁﬁ@er&m)@& ezt%,(@ﬁﬁ%elosﬁﬂ&&nﬁh@@.NKB@ﬂchc@(%wR%)O Rc,
-C(NRg)Nne, -C(NOH)Re, -C(NOEINne, -0C(0)R", -0C(0)0W, -0C(0)SIC -0C(0)Nne, -0C(NRg)NrRe, -
L0SCIOW, -SEX TR SRR S REINR K& NUR RS RGNS RTC(OR
-N(Rg)C(NRg)Red-MRe)NCRGHR(D)Ra e RiNRRe -dNIRY YO8 )R Ry 5¢0) b2 ther
-N(R)S(0)OR, -N S(0)2W, =N[S(0)21212, -N S(0 ) ot PP )OW,
NOOC(O)SR R BTN RS o NG H e R e Sl e,
-[N(Rg)C(0)]2Rexy- 1tEN(RB (@ Re NI f2Ruti NIRGHIC (M2 ORIV PCL0) 12Nrltc,
‘N{[C(O)]ZOR}%J&‘S&J&&&)% 124 8 R GEANRARS aNRANRARRES PGNP
-N(Rg)C(NIOSR" and -N(Rg)C(NR8)NR'R"; . _ N

for the growth, migration and survival of tumour-associated endothelial cells. An anti-

angiogenic activity may therefore also be achieved by inhibiting PTKZ2.
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each It' independently of one another denotes hydrogen or a group optionally substituted by one or
more identical or different Rd and/or Re selected from among C36alkyl, C3.10cycloalkyl, 20C44
icycloalkylalkyl, Co_ioarYL C7- I6arylalkyl, 2-6 membered heteroalkyl, 3-8 membered
heterocycloallcyl, 4-14 membered heterocycloalkylalkyl, 5-12 membered heteroaryl and 6-18
membered hetbP6ailatkiicaaessminisnisniiatsiengioup end istindeplendentysrliectad fromdamong =0,
-OR’, C1.3halagik ; =S..:9R% = =NOR'. =NNR.Re, =NN(Rg)C(0)NR'Re,NReRc, -
250Nne, -N(Rg)N%%ﬁ?i%%Qﬂigr? A %%%%@ﬁ%%gseé\é i\ ?738?\?,‘1-1&3(6?‘9@8%? 3?\?211-2?@?1- slo)Re,
-8(0)OW, -S(0)PRECI&WBT201296 -S(0)Nne, -S(0)2NWW, -0S(0)Re, -0S(0)212,e, -0S(0)20W,
-0S(0)NReRe -OSléOﬁNn, -C(0)Re, -C(0)012", -C(0)SW, -C(0)Nne, - C(O)N(Rg)NRTREe,
-C(ON(W)01Z 8- EINIV)NNe, -C(N01-)12e, -C(NOH)NRW, -0C(0)Re, -0C(0)OW, -0C(0)SP:,
-0C(0)Nne, -bC(RiRgjtiesd, LESE (OPp1Rid-8 C(B}O1Rs 30 :56(0) NRele; (B¢ (NRg)Nne, -N(Rg)C(0)12",
-N[C(0)R]2, -N(010C(0)W, - N(Rg)C(NR8)Re, -N(Rg)N(Rg)C(0)1r, -N[C(0)LCNRW, -N(10C(S)Re,
-N(Rg)S(0)1e, -N(Rg)S(0)0Re -N(W)S(0)2k*N[S(@2L, MRg)S(O)ZOlZ.‘, -N(Rg)S(0)2Nne,
I}%B'Re, -N(Rg)C(0)NRNR'Re,
c(B¥2ZRE, -N { [C(0)]2r2, -N(RNC(0)}20Re,
-[N(Rg)C(0)]2012e, -N(Rg)C(NRQg)ORe, -
N(Rg)C(NOH)Re, -N(Rg)C(NRQ)SR, an \Iﬁ 0)C(NRg)Nne; 2a each Re independently of one
another denotes hydrogen or a group optigpall UbStitUtT%Py one or more identical or different R1
and/or Rg selected from among C1.6alkyl, CIcEﬂky, Co_loaryl, C7,1 aarylalkyl, 2-6
membered heteroalkyl, 3-8 membered hetero dalkyl, 4-14 memhgred heterocycloalkylalkyl, 5-12
membered heteroaryl and 6-18 5membered heteroarylalkyl; each Rg is a suitable group and is
independently selebteedrerramanghalbgensand-diyInand eachdagindependenthi of gne.ganother
denotes hydrog C K 11cycloalkylalkyl, Co-marYl, C746arylalkyl, 2-6
membered hete?fggﬁjli,Q 3- %"éengﬁ%%ﬁg%%%%gi{%?%9 4%%%%8&%@%@%8%6%‘%%{@-12
membered heterlbeé‘m%i’lé-m 10membered heteroarylallcyl; optionally in the fatin of the tautomers, the
racemates, the arﬁtéolga%rg thg dia%tﬁereorpers and the mixtures thereof, and optionally the
pharmacologically Acceptable Ackt AdRitbA SAFEIHRFEGFrot ispasiesra Sroupscistidrzoly substituted
by one or more BéRicaloR titfeenteibhsetecten droieatikeng Ga:tayRicaliy i8-8 membered
heterocycloallcyl, £6,15aryl and 5-12 membered Sheteroaryl; R1 and R2 each independently of one
another denote RydfSigER HEEWG i 'S6 Eete dtrambutiosny. Rbl eged, WORiIbS e dSBy, ONR®F, more
identical or diffefsht leand/ane; R3derotesa graumselected framamerg fydiegen, halogen,-0CF3,
-SR, -NiteRc, - CF3, -CN, -OCN, -SCN, -NO, -NO2, C1.3alkyl, C1,3haloalkyl and C1,3haloalkyloxy;
10W and Y eactWriadperrbntijcpirdnetlandtherrefresept-h2; 0, N-ReroLNQfRe; each Ite is selected
independently of one another from among Ci_oalkyl, Qmocycloalkyl, C4_ mcycloalkylalkyl, C6,10aryl,
C7.16arylalkyl, 528mieriserstrhadsrsanian 8o snembired-rterooydoakyl], 414 membarer
heterocycloallcylafigih-BslZimembersd teteroand and 618 mempeied hateraarylalkyl; 15each Rb is a
suitable (soup and is independently selected from among =0, -OR’', C1t3haloalkyloxy, -OCF3, =S,
-SRC, =NRC, =NOW, =NNIteRe, =NN(Rg)C(0)NRcRe, -ONInte, -N(ORW, -N(125)NInt.", halogen,
-CF3, -CN, -NC, -OCN, -SCN, -NO, -NO2, =N2, -N3, -S(0)12", -S(0)012", -S(0)212, -S(0)20W,
-S(0)Nne, -S(0)2NRQW, -0S(0)R", -0S(0)2R% -OS(0)20R, -0S(0)NRV, -0S(0)2Nne, -C(0)W, -C(0)0W,
-C(0)SW, - 20C(0)NRcRe, -C(0)N(Rg)Nne, -C(0)N(W)OW, -C(NRg)NrW, -C(NOH)W, -C(NOH)NReRc,
-0C(0)12°, -0C(0)0W, -0C(0)SIC -0C(0)NR.te, -OC(N12!)Nne, - SC(0)Re, -SC(0)0OR, -SC(0)Nne,
-SC(NItg)NRcRe, -N(Rg)C(0)Re, -N[C(0)1212, -N(012)C(0)W, -N(Rg)C(NRN12", -N(RIN(Rg)C(0)Re,
-N[C(0)Re]Nne, -N(Rg)C(S)W, - N(R)S(0)R", -N(R)S(0)OR", -N(Rg)S(0)2lte, -N[S(0)21212,




25-N(Rg)S(0)2Nnte, -N(M)[S(0)2]2r, _N(R)C(Q)OR, -N(W)C(0)Site, -N(10C(0)NTeRc,
-N(W)C(0)NRgNnc, -N(2Y)N(Ttg)C(O)NWR’, -N(R.)C(S)Nnc, -[N(Rg)C(0)]2R, - N(RNC(0)12Re, -N
tC(0)12/{c}2, -N(Rg)[C(0)120R, -N( R'Re, -N )J20Rel 2, -N 2NReRc1
[N(W)C(0)120R," &’r{?@@(ﬁ b1 ’%{é&%ﬁf}ﬁ 1&?@52@(&%% ?%ggfii% g?’l\ﬁéﬁm Re:
each Re independentbyrof bereramptiieyidenotes hydrogen or a group optionally substituted by one or
more identical or dlfferent Rd and/or Re selected from among C1_6alkyl, C3_10cycloalkyl,

C4.11cycloalkylaléph Bbisaamiebe Erawasianipiepesdensmpareigher sarys, $28-MBmbered
heterocycloalkyl, & ;;ﬂammged(b\gpgrggycﬂmalkwﬁlkm@iﬁwhere@rﬂgtef@@mm 61@;8;&
5membered heter L<yl d bl d among
-=0, -OR% Cl shaoa 0xy?%gct}§ @-ﬁg ?@% R@NWC%% ReRe, -
ONReRe, N(W)lNN‘RetﬂaeSIG@b@é,erS(CO@B {Sf@)zRfC,S(OWTSGIIQ)NRG, -NER;ENR’, MW}IG(O)W

-5(0)ow, S(O)2W )RO Rg ( ¢l 0)20W, -0
S(0)NReRe, -0S(0 eﬁR\eAbC@OQ o B&gy@:\(@‘z'\&fﬁ%ﬁ%\?m@@ 2 QCﬁ?l&é(%g%N8 gge

Re, -C(0)OW, -C(0)SW, -C(0)NRe
-C(0)N(Rg)ORe, - ﬁ&) RW. Wﬁ?}é@/) %%’?%W C(0)SW,
-0C(0)NWW, -OC (MW RRER 5O(EU1J°R° 5©(@)0WR WODNW WWWMW(O)W,

-N[C(0)R]2, -N(O C N (Rg)C(S)R
NSO, 1580 %& “;%.@" = %ﬁ% @E&%%ﬂﬁgwﬁﬁ?% 0PN,
-N(WilS(Ohi2W, N{@& SR NIRURS, W@?N&&Nnﬁ Rg)C(S)R
-N(Rg)N(Rg)C(O)N&@j&d}IﬁRgM@WW@R W@Qﬂ@@)ﬂ@REI{SN:GBE?IQ(QH@%@)N}H{C(O)12R612

IN(ROICO)0RE N LR O SR NG RN (P kA ONRRS
-N(Rg)C(N Rg)NWWR@QGH)N@M&@@M&W}&%@E@%&heNﬂé%téW&ro@fRﬁC@}dij p—optlonally

substituted by ongg¢ @ntﬁ WRkeabgin], Bgese @?g{q@
C3_8cycloalkyl, C4 1 E{é oalk‘yélaliﬂ)sl‘z C%40ar % 1%?1]r'ylalk 6mem ered hegeroalkyl 3 8

I
membered hetero 2m@ﬂ%é &) {Rg%mé\]y@o)ﬁ MeMBERSE heteroaryl and
6-18 25membered\irtargaryiakyine ast R (3 eRSINRINE group and |s mdependently selected from
among halogen and -CF3; and each Rg independently of one another denotes hydrogen, C1 alkyl,
C3,8cycloalkyl, CaaeyHoutisreikynic 6floar vblicndegikal kyirogenmenisere diterefoaiiBatigiedmembered

Ee:erocycllolil klyl 6?%1%;@ bﬁmn%&eﬁfﬁy&m@d@r@ Q@%&@&Fﬁ%@%ﬁﬁg@%ﬁt{yﬁ@ O%Qab%mpered
eteroarylalkyl; optio in rm of the tautom racemates, the enantiomer

dlastereé/ fners an(&ﬂh%yﬁﬁ(/&{]ﬂ@il?ﬁe?é&f’fgné%ﬁf% %ng/ %h% %ﬁﬁ?ﬁfﬁ%%ﬁ?@fﬂ‘ﬁ} accotR T:éegmd addition
salts thereof  Ahdenstascalgrbdplioptmbakly stibstituiediyetnt bl hoeeldenticatongifferent R’

selected from amgpg £3.19cyel [%yf{,y@ -8 membered heterocycloalkyl, C6_13aryl and 5-12
membered 5heteroaryl; Rl and RZ each independently of one another denote hydrogen or a group

selected from amexg Rblamdﬁm&tﬁa&é@umm@p@@éﬂmogaad@w@ emgifferent-Beeand/or Rb; R3
denotes a group fr m a en 0 €N, -NO,
-NO2, C1.3alkyl, %ei%ﬁi?%o\éff(ﬂ re%%g’l gatlky %T(g&f I%N eécﬁ%ﬁgbégﬁﬁ ’}Ior% another
represeRCH2, 0 ONIRRD rN(@?DE]éeRédlﬁlpansgéiecféﬂ intepdNdentyCaf. Maﬁ@ﬂal‘fuoﬁisamong

CalkyL, C3.10cyelesfie. Gddseycipaliialiyh EanhannaEeanlial e Cavesperesslisigroaly
3-8 membered heteroc clogl rpgmbered heteroc cloaélkylalk))'/fH 12 member red heteroaryl and

6-18 membered hé’té?‘a ﬁsi%%ﬁ{le S e ARG %%pgﬁ(dmly SEROR & rom
among =0, -Ole, @L@W%WWV CO@N&%@R‘ME{@R%N@R%&@MH@M@(NNNXH@@(OWW}M\Ine,

-N(01e)le, -N(RQ) Rge #@ 1S(0)1e,
-8(0)ow, 3(0)2R<%5€( %%Oizﬁc NR%%(%L}%NR e, O giz (O)21e %)S(O)ZORe

-0S(0)N&e, 03(0)291%@)1*&(%):1@& (LY 2%( lR@cl&ﬁ EWRRe,
gé%';'&ig?lcch@wmfb N@(WRF)J%?M%?me(mﬁg)@@ﬂ@mWRW(%lﬁ)Vg(o)R
- cle, - g e,
-N[C(0)12.12, N((ﬁ@ﬁgf e ‘%éfg é( %%%@2 sJi %&@%ﬁb%%ﬁﬂ N(W)C(S)R, -
N(R)S(0)R, N(W)S{BOTEOIMN{K)IS(B) m@)oﬂtswm@)smwmﬁmlﬂf

NREC(OINRNRR, -NRYN(R)C(OINRRE, “N(REC(SINRRE, -[NREC(O)LR’,

35 NRH[COLR®, -N{[C(O)]R"}2, ~NRHC(O)],0R, N(Rg)[c(o)]zNReRe
N{IC(O)LOR®} 5, -N{[C(O):NRR}, ~[N(RF)C(0)1,0R", ?\T(R YC(NRF)OR®, -
N(RHC(NOHJRS, -NROCNRHSR® and ~N(R)C(NRENRRS;
2a



25-N(R@)S(0)2NIM -N(Rg)[S(0)2]2R, -N(W)C(0)0R, -N(Rg)C(0)Sle, -N(Rg)C(0)NRcle,
-N(le)C(0)NRgNRcRe, -N(le)N(Rg)C(0)NReRc, -N(Rg)C(S)NRcRe, 4N(Rg)C(0)12W, -
N(RgI[C(0)121e, -N [C(0)]2Rel12, -N(Rg)[C(0)1201e, -N(IIS )IC(0)]2NR'Rb, -1\111[C(0)]2.0R12,
NGO NRelcT S R RSFEDpHRe NCRIOR SRR ENBHE NSNS and
-N(Rb)C(NRQg)1\132: & bioreasdnirel indepenaerthnobhoRe arothefrenates: TydEngerCoicadrok,
optionally substityted by.0 I identical or ditferent Rd and/or.Re s Eyt d.from.among
Ci_oalkyl, Cflocycldal %Délgﬁafggg%‘ﬁ(af/%’lgfé ??og?y oy %eg)?%; 3 el ?h%e(:%g]é:rné%ﬁgteroalkyl,
3-8 membered heteisestvalioyl 4414 perdaipéhstiverelesdydidiikydal Rynemligan byisevatané fotdar34
and 6-18 $membefgduagterearylialivi@ach Rd is a suitable group and is independently selected from
among =0, -ORe, C1.3haloalkyloxy,=S, -SRe, --NRe, =NOR% =NNTReRe, =NN(Rg)C(0)NRer,
-NReRe, - 01\Ine,cANfRG)NWRT, b atoge and GRRjefEMesNCsel @EM{reSCNonN Ehlo MO 20d-NP;; -3, -
S(0)12% -S(0)ORe, -S(0)2Re, -S(0)201te, -S(0)NReRe, -S(0)2NR'Re, -0S(0)Re, -0S(0)2Re,
10-0S(0)20Re, -0s(@) RRe®ecads(d)2ReRethe @REs Iefo)ow, Cerh8IC-crdNiReRe, -

DTSR, -000)ine, MR SC Dy SC(DORe SO SCNRONRY.
- ne, - eRe, - e, - e,- ) - :
NRGCORe, MBI N OB I KRR NAEORE
-N[C(0)121NReRejehl{Rg) B{8)Re;idibyN(Rg)S(0)0ORe -N(Rg)S(0)2Re, -N[S(0)2R12, -N(Rg)S(0)20r,
-N(Rg)S(0)2NReRe, -N(M[S(0)2]2Re, N(Re)C(0)01e, -N(Rg)C(0)SRe, -N(Rg)C(0)NRele,
-N(Rg)C(0)NRNRePRHRGINER (0 IR IREIRRGFCISTRIERE: (IRRRYICTOMI2REIRIRGNE®) 12Re,
-N{[C(0)]2Re12, -MRaHGER)H2RBE anh (RRQ(P) 42 Paemacologdh G (QNARR1R: ¢ BifIGHONRNReRe12,
-[N(Rg)C(O)]ZOlZ%ie}gIO(Pg)C(NRg)ORe, - 20N(Rg)C(NOH)Re, -N(Rg1C(NRg)SRe and
-N(Rg)C(NRg)Nne; each Re independently of one another denotes hydrogen or a group optionally
substituted by one or more identical or different Rf and/or Rg selected from among Ci.6alkyl,
03.8cycloallcyl, C4_11cycloalkylalkyl, Cotioaryl, C7.16arylalkyl, 2-6 membered heteroallcyl, 3-8
membered heterocycloalkyl, 4-14 membered heterocycloalkylalkyl, 5-12 membered heteroaryl and
6-18 25membered heteroarylalkyl; each Rf is a suitable group and is independently selected from
among halogen and -CF3; and each Rg independently of one another denotes hydrogen, Cl.6alkyl,
Cmcycloalkyl, C44 icycloalkylalkyl, Ca.tharyl, C7.)6arylalkyl, 2-6 membered heteroalkyl, 3-8 membered
heterocycloalkyl, 4-14 membered heterocycloalkyl, 5-12 membered heteroaryl or 6-18 30membered
heteroarylalkyl; optionally in the fo,iii of the tautomers, the racemates, the enantiomers, the
diastereomers and the mixtures thereof, and optionally the pharmacologically acceptable acid addition
salts thereof. In a fourth aspect, there is provided compounds - or the pharmaceutically effective salts
thereof - as defined above for use as medicaments. In a fifth aspect, there is provided compounds - or
the pharmaceutically effective salts thereof - as defined above for preparing a medicament with an
antiproliferative and/or pro-apoptotic activity. In a sixth aspect, there is provided pharmaceutical
preparations, containing as active substance one or more compounds of general formulae (la), (Ib), (Ic)
or (Id), as defined above or the physiologically acceptable salts thereof, optionally in combination with
conventional excipients and/or carriers. In a seventh aspect, there is provided the use of compounds
of general formula (la), (Ib), (Ic) or (Id), as defined above for preparing a pharmaceutical composition
for the treatment and/or prevention of cancer, infections, inflammations and autoimmune diseases. In
an eighth aspect, there is provided a pharmaceutical preparation comprising a compound of general
formula (la), (Ib), (Ic) or (Id), as defined above and at least one further cytostatic or cytotoxic active
substance different from formula (la), (Ib), (1c) or (1d), optionally in the form of the tautomers, the
racemates, the enantiomers, the diastereomers and the mixtures thereof, and optionally the
pharmacologically acceptable acid addition salts thereof. Detailed description of the invention It has
been found that, surprisingly, compounds of general formula (1), wherein the groups A, B, X and R’ -
R3 have the meanings given below, act as inhibitors of specific tyrosinekinases. Thus, the compounds
according to the invention may be used for example for treating diseases connected with the activity of
specific tyrosine-kinases and characterised by excessive or abnormal cell proliferation. The present
invention relates to compounds of general formula (1) R X N N 'KB.)

b



HN wherein A denotes a group, optionally substituted by one or more identical or different Rb, selected
from among C3_wcycloalkyl, 3-8 membered heterocycloalkyl, C6_13aryl and 5-12 membered
heteroaryl; B denotes a 9-11 membered carbo- or heterobicyclic ring system, optionally substituted by

one or more AHTERPGPBRTEAIRERPTRY %ﬁ&%@@?@b‘#@?—’f‘fﬂﬁo&ﬁ ¥ach independently of one

another denote hydrogen or a group selegted froBh.améhg Ra, Rb and Ra substituted by one or more

identical or different R* and/or Rb R3 deffotes a group selgcted from among hydrogen, halogen,
-OR",-SR', -CF3, -CN, -OCN, -SCN, W Clalkyk _@haloalkyl and C,.3haloalkyloxy; each
Ra is selected independently of one ghothe fromg Ci_oalkyl, C3_1 ocycloalkyl,
C4_16cycloalkylalkyl, C6_10aryl, C7 Ikyl,2<6zmembered heteroalkyl, 3-8 membered WO
2010/058032PCT/EP2009/065768 heterpcycloalkyl, 4-14 membered heterocycloalkylalkyl, 5-12
membered heteroaryl and 6-18 membé&rd arxlalkw;) each Rb is a suitable group and is
independently selected from among =0, -OR 3haloalkyloxy, -OCF3, =S, -SR, =NRc, =NOR,
=NNR,Re, =1.,N(R9C(0)Nne, 5 -NReitc, -ONRER, -N(ORW, -N(Rg)’i‘@ﬁ@}‘halogen, -CF3, -EN, -NC,

-OCN, -SCN, -NO, -NO2, =N2, -N3, -S(0)11c, -S(0)QRe, -S(0)2R, -S(0)20W,.-5(0)Nac, S(0)2Nne,
-0S(0)Re, -OS(0) IR HEBBUR, WEHNR té?%@%?ﬁﬁléé%?é? 16@({‘55%%{)2@{%5&%?1&%@) e,
-C(0)NRele, -C(0YN(RINRORG+S{ONMRYOREmbeIB] NRYINFLGNCH)RI¥GNOH) NRYL<BC(0)Re,
-0C(0)ORC, -0C(Q)5G,48: -OC(0)NRie, -0C(NRg)NReRe, -SC(0)R", -SC(0)OR", -SC(0)NReRe,
-SC(NRg)Nne,  N(R8)JC(0)Re, -N[C(0)R12, -N(OR8)C(0)Re, -N(Rg)C(NRg)Re, -N(R)N(Rs)C(0)R,
N(ROIS(O)20Re, MRS DNRr NSO, NRICOOR NESCOSRE.
-N(Rs e, - er, - ))OR",eN(RS) G (S :
-N(Rg)C(ONR'R ‘ﬁ@63‘%3%5@%‘9{1\‘1%(’%8,}‘[?@%%@i%SS‘é(?b?@%‘?%ﬁf@@f&SNR'Re,
-[N(RQ)C(0)12R%eNRANC(O0) %5@@@&9)%&&%@%%}{&@ Re R (RIS (QRNReRe, -N
{[C(0)]2012,}2, - aflfl]%(?\)%(%&NRCRe 2, - N(Fg(():((gﬂo " =N Ré')?C( Rg)ORc -N(F\‘;P%iC NOH)Re,
-N(R)c(NR)SRC antd-- g)(&NdR;O cRYé Q%Igé;ﬁqﬁ’é’p ! Hﬁlﬂﬂ?ﬂ?@ﬂgh’% ]FyR otles hyctij]rcogen
or a group optionally substitute e or more,identical or differe a .Re selected from
among Cﬁﬁalkyl%?ﬁ c?ékﬁaf%ﬁﬁcggi%eaW§#§fl(r:fiﬂfe esnir(glg?t’y‘?,’m(gags{)%yl, 2-6 membered
heteroalkyl, 3-8 memiered heteraaysloatkul At d.membared-eicioeysloalkylalkyl, a-lamembered

heteroatyl and 6-18 membered heteroarylalkyl; each Rd is a suitable group and is independently
selected from ameftF O RE L F5-caY B ais MoKy 2-bepsbael heppallolRe DRRSESANNReRe,
=NN(ROC(0)NReRaerdRéRky ONReRe) hé KRR Rinadialagen, -CF3edittedi€er@CNRdSAN, -NO,
o SRR O SORRe, SN, SORC sSORe
-C(0)N(Rg)NReRey R0 INLRBUBR eroip(AHR &) Mag:c3BerG{NQUINI &snbe NG N ReBRS -0C(0) 1e,
SC(NRGINReRe CNUHEAEIEFYe. Th Z0101056035m EHile A0NSTohs r6b IO L, R
-NOR8)C(0)Re, -NRPBINRGRERNREMNRG) Tt Re, ~NFC (ER]NReleOCN, -SCN, -NO, -NO,,
=Na, -N3 -S(O)RE, —S(O)YORS, ~S(O)R?, -S(0),0R?, ~S(O)NR°R, -S(O),NR°R®, ~OS(O)R’,
OS{O)R’, ~OS(0),0R?, -OS(O)NRR®, -OS(0);NR R, -C(O)RE, ~C(OYOR', -C(O)SR®, —
20 C(OINRR’, -C(OINRONRR®, ~C(O)N(RHOR’, -CINRYNR'R’, -C(NOH)R,
-C(NOH)NR®R®, -OC(O)R?, “OC(O)OR, ~OC(O)SRE, -OC(O)NRR®, -OC(NRENRR', ~
SCLOIRE, -SC(OYORS, ~SC(OINRCR, -SC(NRENR'R®, -N(RE)C(O)R®, -N[C(O)R:,
N(ORHC(OIR®, -NRHCINRERS, -NRONRHC(O)R®, -N[C(O)R°INRR®, -N(REC(S)R®, ~
N(RHS(OIRE, -NRES(O)ORS, ~N(RES(O)R®, -N[S(O)R],, -N(RES(0),0R’,
25 “N(RYS(0)NRR?, -N(RE[S(0),]1,R®, -NRIC(OYORE, -N(RHC(O)SR, -N(REHC(OINR'R’,
NRHC(OINRENRR®, -NRHN(RHC(OINRR®, -N(RHC(SINRRE, -[N(REC(O)],RS, —
NRHICONLR®, -N{[C(O)]R"}2, -NRH[C(O)LOR, -NRH[C(O),NRR', N{[C(O)1:0R},
N{[C(O)LNR R}, -[N(RFC(O)];0R°, -NRHCINRHOR', -NRHC(NOHR’,
NRHC(NRYSR® and -N(REOCINRENRRS;

L)
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N(RS)C(S)R, -N(Rg)S(0)Re, -N(Rs)S(0)ORe -N(R9S(0)2Re, -N[ S(0)2R12, N(R)S(0)20 R, -N
(Rg)S(0)2N Ref?, -N (Rg)[S(0)2]2 Re, -N (R g)C:(0)0 Re, -N (Rg)C(0)SRe, -N(Rg)C(0)Nlefte,

“N(Rg)C(0)NRNReRe, -N(R8)N(Rg)C(0)NReRe, -N(Rg)C(S)NReRe, 5-[N(Rg)C(0)|2Re,
_NR9[C(0)12Re, ff&%éﬁ]?ﬁ@?ﬁ%&(ﬁéﬂ@(ﬁjﬁﬁﬁj&ﬁ%ﬁw SBRETOR é@‘d%?f%l%gﬁﬂg‘fd by

4N(Rs)C(0)]20Rendbx( REIGANRB)DR S NERGION DR exleN(HHCINRY) BRe 2l KRG GMNRIGN
WE! each le ndependenilyof e anolifr eonaleayiodstfkasfole. gRlpRalsHRalted by one

or more identical of different’Rf and/or R. Selected from among CialLkyl, 10 C3_8cycloalkyl,
Ciicycloalkylalkykemvpiasiod 74BEmAmRSEd detivwisipdrethekerddIipmBose Ansiniserelpnd 6-18
heterocyaloalkyl, 4rddnmembered-haistocycloalkylalkyl, 5-12 membered heteroaryl and 6-18
membered heteroarylalkyl; each Rf is a suitable group and is independently selected from among
halogen and -CF3peinR“iSeadieRe graeped dentlypofidontyambitiet flenctesitgydfogéR‘Cialkyl,

C3..8cycloalkyl, %mﬂﬁ%%@?ﬂgy}ﬁlﬁépg@@ﬁé’ﬁkg Cért6agrptkuh a8 membgrest-isirioakylns:8, -

membered heterocycloall 1, 4-g14 membered heterocycloalkyl, 5-12 membered heteroaryl or 6-18
membered heterdg yINCoRIB AN aITSRR 16 ’Gﬁgiﬁé“ Wotonidis i ractmates; the-eNantiomers,
the diastereomers2@and-se)mikiuses treresfO o DmionaRyRhepbanrars| ayicali‘acosmalble acid
addition salts ther a; {heiavent es m of ( Lo (19, wherein
X denotéaé oxygeﬁ?glgl(kg%%{éﬁér as 2 é\t t fé’in@/%e %%Iﬁ%g%éteés tgﬂt:(’)r%é::)%%n%s’ o%%%%gréﬁ;@ma&(lal, WO
2010/058032PC TP RUBOHIBEY 68 (hBIEIHOR antdNRIMIBFE ndeRiy Do QIR Bpredeiit ) EH2, 0,
N-Re or N-OR, andofsRjoR2 -andd3Srarecdgtinme as, in claire hit@nogaeo gspestthgorvention relates
to compounds of general foiinu ~R3wherei dyYi n , .another represent
CH2, 0, N-R" or N= @ﬁ\%g‘ A%&%\gg&gRﬁ{Q%ﬁ)ﬁ?&"g&%&ﬁg& .@ygﬁc&%g%pect the
invention relates tS@SHPRMYS OF GEMERI ORI B} OWHSRSR,ANERTICYSiRd e peRAS ARG one
another fgpresent (e, N O QR rand A x 22 A REAIeEeliaad grnteirn 1. In

|

another aspect the invention relates to corr@%unds (g)f eneral formula (1), (la), (Ib) or 1§(Ic), wherein A
is phenyl. WO 20 R¥SE3LPETABIBES) 7%&?@@W‘Mgﬁéggﬂﬁﬁﬁependently of one

another represent R0 NIRNar M OMR NGRS RI@ISmORe s-hy d Fagsinar R groipselesiad, from among

independonty of SNk ahaIRUY Ho, IVORGTE oAl Cir g toalon, CILB Aeallylatyt, 6. 1

1 ;%cycloaflkylalkyl, C6_10ary1,
C7_16arylalkyl, 2 HefABePBi heteiiSE RN Re niDEREN o rity NRIRADR IPRrembered

heterocygjoalkylalkyksfet2ongmbered betgrosryl.andN@éyd Sureribared heteroarylalkyl; each Rbis a
suitable group and is independently selected from among =0, -OR’, Cighaloalkyloxy, -OCF3, =S,=NR",

=NOW, =NNWW, cabiNKR o) GO NMINGT ddi\ANG1 e NRAAIYS BINEOR) W, 2 BiRp NI halbgemedGF 3, -EN,
-NC, -OCN, -SCN, e or more identical or different Rf and/or R® selected from among Cjalkyl, C;scycloalkyl,
Cyqeycloalkylatkyl, Ceparyl, Crygarylalkyl, 2-6 membered heteroalkyl, 3-8 membered

heterocycloalkyl, 4-14 membered heterocycloalkylalkyl, 5-12 membered hetercaryl and 6-18

25 membered heteroarylalkyl;
each R is a suitable group and is independently selected from among halogen and -CFs; and

each R® independently of one another denotes hydrogen, Cy_salkyl, C; seycloalkyl,

C.yeyeloalkylalkyl, Cegaryl, Crigarylalkyl, 2-6 membered heteroalkyl, 3-8 membered

heterocycloalkyl, 4-14 membered heterocyeloalkyl, 5-12 membered heteroaryl or 6-18
30 membered heteroarylatkyl;

optionally in the form of the tautomers, the racemates, the enantiomers, the diastereomers and
the mixtures thereof, and optionally the pharmacologically acceptable acid addition salts

thereof.
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NO, -NO2, =N2, -N3, -S(0)W, -S(0)012f, -S(0)2W, -S(0)20W, -S(0)NWW, 15 -S(0)2NWW, -0S(0)12f,
-0S(0)212.", -05(0)2011, -0S(0)NWW, -0S(0)2NWW, -C(0)12,f, -C(0)OW, -c(0)sw, -C(O)NWW,

_C(0)N(RgINWW, -C(O)N(RS)OW, -C(NRg)NWW, -C(NOH)W. -C(NOH)NWR", -0C(0)W, -0C(0)0W,
-0C(0)SW, -8 ffNigace @ﬁ(FF%“g?W\&‘g‘gc%fb‘)‘W g—%%fﬁgﬁ\gfﬁf?’wwww, _SC(NRg)NWW,
_N(R5)C(0)Re, -N[C(0)R12, -N(OR5)C(0)W, -N(Rg)G(NRg)fe, -N(W)N(Rg)C(O)W, 20 -N[C(O)RINRele,
'N(R5)C(S)R, -N(R5)S(0)W, -N(R5)S(0)0%, -N(RI)S(@)2B. -N[S(0)21C2, -N(R5)S(0)20W,

-N(R5)S(0)2NWW, -N(Rg)15(0)21212,', -N(RS)S(0)OW, NIREFE(0)SW, -N(R5)C(0)NWW,
-N(Rg)C(0)NRgNWW, -N(R5)N(Rg)C(FINWW, -N S)NWW, -N(RIC(0)12R, -N(R5)[C(0)]2Re, -N
1[C(0)]2W12, N(R5)[C(0)]2012", -N 0)]2NWW--N{1C(0)120Rel -N {[C(0)]2NRGRe } 2, 25

-[N(R5)C(0)120W, -N(R5)C(NR8)0W, -N(Rg)C(NOH)R", -N(Rg)C(NRg)SW and -N(Ra)C(NRg)NWW,
WO 2010/058032PCT/EP2009/065768 el dependently of one another denotes hydrogen or a

group optionally substituted by one or more aikor different Re' and/or Re selected from among
Ci_oalkyl, 03_10cycloalkyl, C4 -11cycloalkylatkyl, C6_10aryl, C7: ¥8emiLalkyl, 2-6 membered

heteroalkyl, 3-8 membered heterocycloalkyl, 4-14 membered heteroc _cloall%/l_alkyl, 5-12 membered
Sheteroaryl and 641 €°HRE bSO BHIAHEAN PR % @ﬁffaeﬂré%%&ﬁ HarSiRaetsiitiantly

selected from amang zRer@Re,; Ghihitoa kgl exynba&eR3 ety SRy NRGanN R 6; 2 NNRBRH,
=1INN(R@)C(0)Nn -I\(I)Ref_%e, -ONRelte, -N(Re)NReRe, halogen, -CF3, -CN, -NC, -OCN, -SCN, -NO,
-NO2, =N2, -N3, -S{5) T2 -S(0)0Re, -S(0)2Re, -S(0)20Re, -S(0)NReRe, -S(0)2NReRe, -0S(0)Re,

O ReReI e e et
- g)NReReg, - e, - g)NReRe, - e, - geRe, - e,
QCO0Re, éO%(O%R%Fé :ﬁég?ﬁfﬁ%ﬁt&? lé)@{fnz ﬁfgzﬁféfa‘?g%sféljﬁ%z é‘éﬁ}%@&% CSCONRe
- g)NReRe, e, - -N - F e, «PM(R o] e,
‘N[C(O)RIN R"Reﬁ%ﬂ?&%%é%‘}ﬁ%ﬁ%%ﬁ%?o%ﬁe%%%%%%ézb%° e&-‘i\lg(géjs 0 ﬁe%%?sﬁ%g&)éizlz,
N e AR
-N(Re eRe, - g)C(0)NRgNae, -N(Rg "Re, - ele,
nracorne o isiiebes Armcils Nptomeee «
ez, - | - - , = e,
“N(Rg)C(N Rg)SR?%iLng -ﬁf(&?g%%%?ulﬁ%"flﬁ%éﬁk g’ega%‘:% éléﬁlﬁz%ggn%g}%y%?%%%Ba%ﬁ’é%ﬁ%&%gg
hydrogen or a groupyeptibnaikysthstitidet-byrotidksh mbraqabatddicsierfeteht RreaNE8Y Ry selected

from among C1.6alkye &S a8eyelaalkyleGiked Hnarydy SdatBamyialkyh 2x6merabered:-hataroalkyl, 3-8
membered hetero%clgalk , ?—14 r’rf%nﬁfered heterocycloalkylalkyl, 5-12 membered 25heteroaryl and
6-18 membered hetér greﬁ/a f/T;Oaérgc fis a suitable group and is independently selected from among

halogen and -CF3; apgench Raundengndanty.afRae.ano R denaisshysogsndg4.6alkyl,
C3_8cycloalkyl, and  121"and R" eac mdqergzcendergtly of one another denote a(%roup Cse_{%%tﬁg from

among 30 hydrogénm:iabiirand 26Te Zna B2 N RIEPE dahndt Bis TR SRR IOWOR
2010/058032PCT/ER20R9 LOGERER M asiNer Es peickthe-i0yentnn +alaieoNcespoubis Af@eneral
o, B, ) 5 Gy I I G ey e
—OS(0)RY, ~OS(0)0R’, -OS(CINR'RS, -0S(OLNRR’, -C(O)RS, ~C(O)OR?, -C(O)SR’, ~
20 C(OINRRS, -C(O)NRENRR®, ~C(OINRHORS, -CONRENRRY, -C(NOH)R’,
_CONOH)NR'R, -OC(O)R?, “OC(O)OR’, ~OC(O)SR', -OC(OINRR, -OC(NRYNRR®, —
SC(OIRE, -SC(OYOR®, ~SC(OINRIRS, -SCNRYNRERS, -N(RYC(O)R’, ~N[C(O)R°L,
N(OREC(OIR®, “N(RHCNREIR®, -NRIN(RE)C(O)R, “N[C(OIRINRR?, NREC(SR', -
N(RYS(OIRS, -NRES(O)OR?, ~N(RF)S(O):R®, N[S(0),R°], N(RYS(O)0R’,
25 N(RYS(O),NRTRE, ~N(R[S(0):LRE, -NRHC(OJOR’, NRHC(O)SRE, NRC(O)NRR’,
N(RECIONRENRRY, -NRINRIC(OINRR?, -NROC(SINRR, -INRHC(O)RE, -
NRH[C(O)LRS, -N{IC(O)LR} 2, -NRHH[C(O),0RS, -NRH[C(OMLNRR?, -N{[C(O)10R"},
N{C(ONLNRTRE Y, -[NRICIOYLORE, ~NRECNREOR’, -NRHC(NOH)R®,
NRHCNRHSRE and -N(RECNRENRR;
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1NN 900,,,,<33333_,H"323.3333.3333__ 13, 1113.N- 1,J,0C-OFLOF N"'N) N'Lo IM *--,  Jc-F
N11111--N,’-F1111 ,N-/ \F 0"--,--)--<>(12L'H-,-,i? | --.1<-',-r----\1'0- [H. "..,----- N'N>0 N' "
each R® independently of one another denotes hydrogen or & group optionally substituted by
one or more identical or different R® and/or R® selected from among C,_alkyl, Cjocycloalkyl,
Coyieyeloalkylalkyl, Coparyl, Coarylalkyl, 2-6 membered heteroalkyl, 3-8 membered
heterocycloalkyl, 4-14 membered heterocycloalkylaikyl, 5-12 membered heteroaryl and 6-18
3 membered heteroarylalkyl;

each R” is a suitable group and is independently selected from among =0, ~OR,
C.shaloalkyloxy, -OCF;, =8, —SR®, =NR°, =NOR®, =NNRR®, =NN(R*)C(O)NRR®, -NR°R®, —
ONRR®, -N(RHINRR®, halogen, ~CF;, ~CN, -NC, ~OCN, ~SCN, ~NO, -NO,, =N,, -N; -
S(O)R®, ~S(OYORS, -S(0)R?, —S(0),0R®, -S{OYNRR®, -S(0O),NRR®, -OS(0)R", ~OS(0)R",

10 -0S8(0),0R", —OS(OINR°R?, -OS(0),NRR®, -C(O)R", ~C(OYOR®, ~C(O)SR®, -C(OINRR’, —
C{OMIN(RHINRR®, -C(OIN(RHOR®, -C(NR¥NRR®, ~C(NOH)R®, -C(NOH)NRR®, ~OC{O)R",
—OC(O)OR?, -OC(OISR®, -OC(O)NRRE, -OC(NRFNRR’, ~SC(O)R?, -SC(OYOR®,
-SC{O)NRR®, -SCNRHNRR®, -N(R¥)C(O)R®, ~N[C(O)R ], -N(ORE)C(O)R®, ~
NRHCINRHRS, -NRHNRHC(O)R, ~N[C(O)R*INRR®, -N(R*IC(SIR®, -N(R*)S(O)R®,

15 NRHS(OYOR® -N(RHS(O)R®, -N[S(O),R o, -N(RE)S(0),0R®, -N(R¥)S(0),NR°RF,
N(RH{S(0),]:R?, -NRHC(OIOR’, -N(RF)C{O)SR®, ~N(R*)C{O)NRR",
N(RHC(OINRENR RS, -NRHN(RHC(OINRR®, -N(RHC(SNRR®, -IN(RHC(0)].R",
NERH[CO)LRS, -N{[CO)]R 2, ~NRHC(O)]LORT, -NR*[C(O)NRR®,
SNA[CIO)R0R g, -N{[C(O)LNRR 2, ~[N(R®)C(0)];0R, -NRHC(NRHOR?, -

20 NRHCINOHR®, -NRHC(NRHSR® and -N(R5HC(NRHINRR";

each R® independently of one another denotes hydrogen or a group optionally substituted by

one or more identical or different R' and/or R® selected from among Cy_salkyl, Csscycloalkyl,

Cicyeloalkylalkvi, Coearyl, Cogarvialkyl, 2-6 membered heteroalkyl, 3-8 membered

heterocycloalkyl, 4-14 membered heterocycloalkyialkyl, 5-12 membered heteroaryl and 6-18
25 membered hetercarylalkyl;

each R’ is a suitable group and is independently sclected from among halogen and -CF;; and

each R® independently of one another denotes hydrogen, C;alkyl, Caseveloalkyl,

Cypcyeloalkylalkyl, Ceqparyl, Crisarylalkyl, 2-6 membered heteroalkyl, 3-8 membered

heterocycloalkyl, 4-14 membered heterocycloalkyl, 5-12 membered heteroaryl or 6-18
30 membered hetercarylalkyl;

optionally in the form of the tautomers, the racemates, the enantiomers, the diastercomers and
the mixtures thereof, and optionally the pharmacologically acceptabie acid addition salts

thereof.
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N-- NN9 0,172Th:1i9 , C N'i1 IV N 001N' NNOO 03-,---. _OIf ----:- - 7i [,11NJ-0 1J-J,.. -- r---,:u.,-,
-, --—-/N1110N1.".rIIJN 1 Cl ,1 N..-1*- Nr)0O NKNN/2' 2 ; 7.121 N- O ,1\1"F1 WO
2010/058032PCT/EP2009/065768

In a fourth aspect, there is provided compounds — or the pharmaceutically effective salts thereof — as

defined above for use as medicamenits.

In a fifth aspect, there is provided compounds — or the pharmaceutically effective salts thereof — as

defined above for preparing a medicament with an antiproliferative and/or pro-apoptotic activity.

In a sixth aspect, there is provided pharmaceutical preparations, containing as active substance one or
more compounds of general formulae (1a), (1b), (1c) or (1d), as defined above or the physiologically

acceptable salts thereof, optionally in combination with conventional excipients and/or carriers.

In a seventh aspect, there is provided the use of compounds of general formula (1a), (1b), (1c) or (1d), as
defined above for preparing a pharmaceutical composition for the treatment and/or prevention of cancer,

infections, inflammations and autoimmune diseases.

In an eighth aspect, there is provided a pharmaceutical preparation comprising a compound of general
formula (1a), (Ib), (1c) or (1d), as defined above and at least one farther cytostatic or cytotoxic active
substance different from formula (1a), (1b), (1c) or (1d), optionally in the form of the tautomers, the
racemsates, the enantiomers, the diastereomers and the mixtures thereof, and optionally the

pharmacologically acceptable acid addition salts thereof.



00" CI k[F NE"--cNN'F II[N[ONOn!" o aF. ["90I J-7N- O In another aspect the invention relates to
compounds, or the pharmaceutically effective salts thereof, of general foimula (1), (la), (Ib), (1c) or (Id)
for use as medicaments. In another aspect the invention relates to compounds, or the
pharmaceutically effective salts thereof, of general formula (1), (Ia), (Ib), (1c) or (1d) for preparing a
medicament 5with an antiproliferativeand/or pro-apoptotic activity. WO
2010/058032PCT/EP2009/065768 In another aspect the invention relates to pharmaceutlcal

preparatlonsy&g}ygpl@g@%ﬁﬁ/gﬁﬁpm@gg@pe or more compounds of general formula (1), (Ia), (Ib),
(1c) or (1d) or the physmlogmally acceptable salts thereqf optio glly qﬁéombl ation with conventional

excipients arttiiBs EEFRAPENS (hnSHRE REhe CORROTRARIGTIETAY TBUAL dsBISTUBMB STAYY of general
formula (1), @a)B(Ih)aI(B:Rbr m?d)aﬁwméeﬂeﬂﬁ@agmd iseimentdarsthefseatmenpantiayprevention of
cancer, infec |ons in tlons or a 0|mm netdl ases. nanoth erasp ftrthe in r%tlon relates to
phaiinaceuti. glla:SBﬁ’e 1r’lgtlo]ﬁs 8m|pn(brlsm°éccéméom Sund'o EmeT‘nOélr Formuia G? ﬁx a) He) c) or (1d) and
at least one fusthieg dyxemm:nr)ﬁﬁ)@n@ymmxtmaeuvemgnﬁe tyliffeneritifrions forhebisa¢igrisha), (Ib), (1c)
or (Id), option allé/ in the f r%%l;%% %%ﬁ{ggmt{{bq)]racemates, the enantiomers, the diastereomers and

the mixtures ereo >an optlo e pharmacologically acceptable acid addition salts thereof.

Definitions

The present invention relates to compounds of general formula (1)

N/N

HN S
R
wherein

A denotes a group, optionally substituted by one or more identical or different R', selected
from among Caecycloalkyl, 3-8 membered heterocycloalicyl, Cs.isaryl and 5-12
membered heteroaryl; )

B denotes a 9-11 membered carbo- or heterobicyclic ring system, optionally substituted by
one or more identical or different R?,

X denotes O, S or CHy; _

R’ and R? cach independently of one another denote hydrogen or a group selected from
among R®, R® and R* substituted by one or more identical or different R® and/or R

R? denotes a group selected from among hydrogen, halogen, ~OR®, -OCFa, —8R®, -NRR®,
—CF;, ~CN, ~OCN, —SCN, —-NQ, -NO;, C;.;alkyl, C;shaloalkyl and C, shaloalkyloxy;
gach R® is selected independently of one another from among Ci.galkyl, Caaecycloalkyl,

Caaseycloalkylatkyl, Ceoaryl, Crsarylalkyl, 2-6 membered heteroalkyl, 3-8 membered

Zh



15As used herein, the following definitions apply, unless stated otherwise: Alkyl is made up of the
sub-groups saturated hydrocarbon chains and unsaturated hydrocarbon chains, while the latter may
be further subdivided into hydrocarbon chains with a double bond (alkeny]l ? carbon chains
with a triple gc&n%?t‘gﬂ?ﬁ?f?ﬁ). Allcenyl contains at least one double bond, a#g%% %}%)Xr%g%%%t least one |
“triple bond. If a 20hydrocarbon chain were to carry both at least one double bond and also at least one
triple bond, by definition it would belong to the allcynyl sub-group. All the sub-groups mentioned above
may further be divided into straight-chain (unbranched) and branched. If an alkyl is substituted, the

. substitution may be mono- or polysubstitution in each case, at all the hydrogen-carrying carbon atoms,

independently &rteRevaleatindr LBERsmped deiaprasatanivle bimdimauirtsbigisepya¥ listed
below. Straighglrainfneki@nshesh-arikanched saturated hydrocarbon chains: methyl; ethyl;
n-propyl; isopropyl (1-methylethyl); n-butyl; 1-methylpropyk isoputyl (2-methylpropyl); sec.-butyl
(et ioropsotdis BASH DR AR BT BRT SiE oS08 TE20001065768
-methylbutyl; lectiylpatipytxisopeiyl (Srmeitiy R/ FNORACANIRZRZ; cifts(Ry)IOMNARN-hexyl;
2,3-dimethylbutyl,;.2.2- mgﬂti}yl o Bd#ﬂggg tyl: 2-methyl-pentyl; 3;methylpentyln-heptyl;
2-methylhg<yl;' %r{n% "S“/%ﬁexy f?b{%[-\g]{ln%Wp ntyl; E@tgfﬁ%’é%“wg@r%w;%4-3%&%@%@"
3,3-dimethylpe{; 2J0.3 thmetRy U R 53S6thyiBant§{ =BtyB(HnORyI -HERBR Bic. Straight-chain
(unbranched) o fat da eVl 1eny)y Ny - openyl; but-
1-methylprop-1 e ef b ey ) t- N HM.enyl;
103-methyl-butGrepytvRrretayNaipRenyinNbrpykbubtenyt, hexclenyk hex@emit: hex-3-enyl;

hex-4-enyl: hex-5-enyl: 2 3-dimethyl-but:3:enyl: 2. 3-dimethyl-but-2-enyl: 2-methylidene-3-methylbutyl;
2 3t bR Gk MR Rexast B ermC SN 1 Ao ontase SN

?gt?‘l'3'?ienyNI@)@'m@mym)&mﬁnﬂ@@)@@@ﬁ?ﬁtfﬁﬁ)imﬂkm@m@taﬁﬁbgﬂ‘:ﬁ'k\lln)t"i o
ethynyl; prop:Lynyl. Brops2eyayls bt Laynyl, but-2-vayls but=3ynyl 1 -mefhyloprop<2- ynyl etc. By
the terms prop@lﬁ[g@k{ﬁﬁ%ﬁf H?:EJ&I%E&S tyl; BTc%t %{é@ﬁl dé@%&g%ﬁiﬂ&ﬂﬁ#ﬂ&% definition are
][neant bsa}tura_tteE E%?Cb%‘;ﬂ%ﬁ@?ﬁi@z@m %%ﬂéémNg&ﬁgfﬁﬁg%f(wzéingﬁﬁﬁ@ES?eLisomeric
orms being inc} : R ﬁgm? g0y, QLeRYl RERISAYR: KRyl & RORECTYL,

etc. wit further d Igy

nonenyL, deceny out any definition are meant unsaturate: rocarbon groups with

the correspondERAGHIDAROR cafbBR “HoME:Bnd-NESUBKODRLRA, -3 théEeknéric forms, i.e. (2)/(E)
isomers, being.aglegegoyhere aniksgfieo BNREteIg outagiony|, peniadienyiitexadienyl,

heptadienyl, octadieny| nonadjeny 2> decadienyi etc. without any further definition are meant
unsaturated hydtt&a @é%ps%ﬁ@%%&@gsp%ﬂgm& O CErBoH A RS 4Rd two double
bonds, all the isqQreyigformerie, (Z2)I(E) isomers, being included where applicable. WO

2010/058032PCT/ER2009/065768 By the terms pro , butynyl, pentynyl, hexynyl. heptynyt,
octynyl, nonyn;e/ﬁcéggﬁ&g%%%lﬁ oot?togﬁ)? ﬁﬁlﬁiéfie é)%?%ﬂrg}ggén%%ﬁp ?}%s EPé’%M‘&a% %%on groups
yvith the carresppnoing nmmbénﬂh@hnbdiffa:tmhﬁdmwanﬁﬁwlbandi faﬂrtlgmdsxgrﬁeﬁidﬁmilus being .
included. 5 By he 1 E%QE%‘ET@?.!‘?X‘&@%%W 96’69% Iﬁ'Hﬁﬂ‘ﬁg%@a%?ﬁﬁflé’ﬁt{qéﬁ@&%&%@%é{m defined

.. 1]
above in its broadést sense’if; it the ocarbon chains, one or more of the groups -CH3 are

replaced indepéfidesihastbhcapotbienibyl iHel roopdaoHictgayclodzladie. or A srrgiake groups
-CH2- are repl@g{%goiggp%ngqgt}}{eg{bg%@@Q%%Jpay@g groups -0-, -S-- or -NH-, one or more of the

groups 10 are replaged by the group -N- one or more of the groups =CH- are replaced by the group
" =N-, one or maiEbRthE §RYtpRCEREY 478 e PldeRatir e YrolEs ERM BrYe TP mbf% of the groups
ECH are mgplaggdiioalkyloxy, -OCFs, =S, ~SR®, =NRF, =NOR®, =NNR°R®, =NN(REC(O)NR°R",

NRR®, ~ONRR®, ~N(R®NRR®, halogen, ~CF3, -CN, -NC, ~OCN, -SCN, -NO, -NO,,
N,, -Ni. —S(OIRS, ~S(O)OR?, -S(O)R°, ~S(OLOR’, -S(OINRRE, ~S(O)NRRE, |
-OS(O)JR®, ~OS(0O)RE, -0S(0),0RE, ~OS(OINRCRE, -0S(0),NR°R®, ~C(O)R, ~C(O)OR’,
_C(O)SR, -C(OINRRS, ~C{OIN(RENRCR, -C(OIN(REOR, -CONRANRRY,

30 -C(NOHR®, -C(NOH)NR'R®, ~OC(O)R®, ~OC(QYORS, ~-OC(O)SR®, ~OC{OINRRS,
-OC(NRENRRS, ~SC(OIRE, —SC(O)ORE, -SCIOINRERS, -SCINRENRR?, -N(RE)C(O)RE,

A



15the group EN, while overall there may only be a maximum of three heteroatoms in a heteroalkyl,
there must he at least one carbon atom between two oxygen atoms and between two sulphur atoms or
between one oxygen and one sulphur atom and the group as a whole m emj stable. Itis
immediately‘%%goaqr{g!r}ﬁsﬂ%m the indirect definition/derivation from alkyl thall"i% épeﬁ?gpéﬁg*yis made up of
the sub-groups saturated hydrocarbon chains with heteroatom(s), heteroalkenyl and heteroalkynyl,
and one further subdivision may be carried out into straight-chain (unbranched) and branched. If a-
heteroalkyl is substituted, the substitution may be mono- or polysubstitution in each case, at all the

hydrogen-carrying oxygen, sulphur, nitrogen and/or carbon atoms, independently of one another.
Heteroalkyl tsel 35GHBy b ILERNG MOIBSEE Roub U UBHRBGIRA & ST Bnd via a

cimethylaminometont: et eoeyl (1 AraCi A oo 2 et agethy)
iethylamino , i \ ne ; inopropy
(1-diethyla5min (-P' hylami B B\yl, - E 'noq\rI )(D ii o{gﬂapylaminoethyl '
(1-diisopropylaﬁ@é@? %ﬁiiﬁ)@[ﬁaéﬁno’ "tiﬁﬁ); @ﬁ%{ﬁé’tﬁo%y@%no; >
[2-(dimethylamaBIeNRINRRIMNGkGHRThAR3[2- Wiyl aint eth{yEhGIarmiaBpropyl;
Dydroxymetny LRI SERNYBIPRY) NG LR B DR RELARIREY

etc. 10Halogen deno or iodin

2-methoxyethyl H es fluorine, chlorine, bromine and e atoms. Haloalkyl is

derived from afighd¥ Frsieneitsions e dfemseaohrs dsrostdstdsep@roni ARt HEr sWRyETEEEN atoms of
the hydrocarbayy ghaip algdeRlased indepsndenth, ebere aneiherRymhalvas aiemg, which may be

identical or different. It is immediately apparent from the indirect definition/derivation from alkyl that
haloallvi i¥mafe-Gpdradisistb gt sl SreerRdi Sy ar6eaiBr ch AR PR ARkERalihd
haloalkynyl, andgusthesestbiivisioncpaybeimade-intesiraighiochanifuniitancher hantbbranched. If a
haloalkyl is sulgs;[ituted thg (fSLf stitutjon may, be mgﬂrﬁ?-l.or polysubstitution in each case, at all the
hydrogen-carryi%ﬁr%&é%grﬁ atoms. it gﬁeen' eer%"ﬁf}rg’ 6he another. Typical examples include -CF3;
-CHF2; -CH2F¢ahR? G5B biE Cle8p-QH RGHEpeBRaCHS: 1204 THRCH®NCRREAPER3LE ;;
-CF2CH2CH3; -GF=CF2; -CCI=CH2, -CBr=CH2; -CI-CH2; -C---C-CF3;-CHFCH2CHS3; and
-CHFCH2CF3. Cycloalkyl is made up of the sub-groups monocyclic hydrocarbon rings, bicyclic
hydrocarbén riegh idrspetiyarbcdrbenatadsr Whikice dvbreatngroupimby be Yol R5subdivided into

saturated and gnsg E@&%@(&l{gl?@éﬁ%ﬁ%)dQ%r!ﬁéﬁ@yl}{rﬁ@%@fﬁ%@r@dﬂé@éﬁ!ﬁ&iﬂﬁ@%&ﬂ%é&é@tem in

I
question there is at least one double bond, but ho aromatic system is formed. In bicyclic hydrocarbon
rings two ringsMarErkder kb APy Fed Bitrpesianley bard ot hvesthhesasishon §-18

spirohydrocarbgp#iRgs aBe@arPRIKAtom (spiroatom) is shared by two rings. If a cycloalkyl is
substituted, the substitution %)énbe ono- or WQ 201010580 2PCOEP2009{10?%F7§86p0I /substitution
in each case, &PARTA H%*PSE L A RS ARSE Bo S TR B SRR BIGh & 8 SRS o alky!
itself mayzbe linké thtantheume lberdel a8 vpstitudntthtephmynsuitalleafp sitimptab the dingldystem. Typical
examples of inqdiﬁidtﬂtglle%gb-groups are listed below. 5 monocyclie saturated hydrocarbon rings:
cyclopropyl; cyclobutyl; cyclopentyl; cyclohexyl; cycloheptyl etc. monocvclic unsaturated hydrocarbon
rings: cycloprop-1-enyl; cycloprop-2-enyl; cyclobut-lI-enyk cyclobut-2-enyl; cyclopent-I-enyl;
cyclopent-2-cnif: 08§ ARSEMtES EHGTCTBIRER 10 6P P R AL ﬁ%ﬁ&ﬂﬁ@gﬁsﬂg g X
10cyclohept-l-emylisysighept-2-enyl; cyclohept-3-enyl; cyclohept-4-enyl; cyclobuta-1,3- dienyl; -
cyclopenta-1,4-dienyl; cyclopenta-1,3-dienyl; cyclopenta-2,4-dienyl; cyclohexal,3-dienyl;

Cycmhexa’1'53?}%%&%%@%%&?géém%%%lﬁ%%l9@9&%@%@@%@%@%‘@%‘S?f&%’é'eﬂi,e”y' etc. saturated
. |

~ and unsaturated bicyc rocarbon rings:

; WW

4.



15bicyclo[2.2.0]hexyl; bicyclo[3.2.0]heptyl; bicyclo[3.2.1]octyl; bicyclo[2.2.2]octyl; bicyclo[4.3.0]nonyl
(octahydroindenyl); bicyclo[4.4.0]decy! (decahydronaphthalenc); bicyclo[2,2,1]heptyt (norbomyl);
(bicyclo[2.2.1]hepta-2.5-dienyl (norboma-2,5-dienyl); bicyclo[2,2,1]hept-2- é( %)0 yb);
bicyclo[4.1. he%gt)@??lgc?%aranyl); bicyclo[3.1.1]heptyl (pinanyl) etc. ZOsatztlJJ(rEa%)é£ i %aas%qurated
snirohydrocarbon rings: spiro[2.5]octyl, spiro[3.3Theptyl, spiro[4.5]dec-2-ene etc. Cycloalkylalkyl
denotes the combination of the above-defined groups alkyl and cycloalkyl, in each case in their
broadest sense. The alkyl group as substituent is directly linked to the molecule and is in turn
substituted by a cycloalkyl group. The alkyl and cycloaLkyl may be 25linked in both groups via any
carbon atoms $ifEHle for this purpose. The respective sub- groups of alkyl and cycloalkyl are also
included in theyeQbinalinpaithe; \WoogEHREVEpraRhO05808 2P R THER20R9/0GE768 Aryl denotes
mono-, bi- or trjcyclic g¢arban ring itla at least. one aromatic ring. If an aryl is substituted, the
substitution mé\y%e o%lg?%raﬁ%%’ﬁ fuoH4 ekich case, at all the hydrogen-carrying carbon atoms,
independently of one another. Aryl itself may be linked to the molecule as substituent via-any suitable
position of the irigsystenmeS thpissatebeimplessitfchopirsngf asphehirmdanypbl2,3-dihydroindenyl),

1,2,3,4- tetrahydronaphthyy andfluorenyl. Carbo-bicyclic ring systems include for example indanyl,

-1,2,3,4-tetrahydropaphthyl and 6,?\8,9-te2trahydrobenzocycloheptyl. 10Arylalkyl denotes the

combination of the.groups al s;,*,w aryras hereinbefore defined, in each case in their broadest sense.
The alkyl groupfjas sybstit directly linked to the molecule and is in turn substituted by an aryl
group. The alky naryl may. e linked in both groups via any carbon atoms suitable for this purpose.
-The respective sub-groups of alkyl and aryl are also included in the combination of the two groups.

15Typical exam;biéi bﬁ”@*ﬂ 1-phenytethyl.; 2-phenylethyl; phenylvinyl; phenylallyl etc.

Heteroaryl denotes mofiogyé&lic aromatic rings or polycyclic rings with at least one aromatic ring, which,
comparedwith corresponding awl or cycloalkyl, contain instead of one or more carbon atoms one or
more identical shaidferent hetcroatoms, selected 20independently of one another from among
nitrogen, sulphyr ARA0XEE0.WIIlE S, (SRR raupmust bs shamicalistable If a heteroaryt is
substituted, the substitution may be mono- or polysubstitution in each case, at all the
hydrogen-carrying e&bi naredaftrsgen At independently of one another. Heteroaryl itself as
substituent may be linked to the molecule via any suitable position of the ring system, both carbon and
25nitrogen. Typicabexamples dradisigibbetdvcsnooooyscticdettseandstdunylatiienyl; pyrrolyl; oxazolyl,
thiazolyl; isoxazoly1; isothiazolyl; pyrazolyl; imidazolyl; triazolyl; tetrazolyl; oxadiazolyl; thiadiazoly1;
pyridyl; pyriniidyl; gyridazinylzpysgzinyt, WO 2010/058032PCT/EP2009/065768 triazinyl;
pyridyl-N-oxide; pyrrolyl-N-oxitde; pyrimigdinyl-N-oxide; pyridazinyl-N-oxide; pyrazinyl-N-oxide;
imidazolyl-N-oxjgeX otyRsoXide; oxazolyl-N-oxide; thiazolylN-oxide; oxadiazolyl-N-oxide;
thiadiazolyl-N-gxide; triazo axide; tetrazolyl-N-oxide etc. 5po | ycyclic heteroary Is: indolyl;
isoindolyk benzo ; benzotkrenyl; benzoxazolyl; benzothiazolyl; benzisoxazolyl; benzisothiazolyl;
benzimidazolyl; in soqqugJinyl; quinolinyl; quinoxalinyl; cinnolinyl; plithalaziny1; quinazolinyl;
benzotriazinyk indollrﬁzol pyridyl; imidazopyridyl; naphthyridinyl; indolinyl; isochromanyl;
chromanyi; totetrahydraisoquinolinyl; isoindolinyl; isobenzotetrahydrofuryl; isobenzotetrahydrothienyl;
isobenzothieny;; henzoxazolyl; pyridopyridyl; benzotetrahydrofuryl; benzotetrahydrothienyl; purinyl;
benzodioxolyl; phenoxazinyl; phenothiazinyl; pteridinyl; benzothiazolyl; imidazopyridyl;
imidazothiazoly¥ 2athydrsiserissekasiie BapBiRioRaBM  BentbiAingr N-OR', and

A, R}, R? and R arc defined as in claim 1,

In another aspect the invention relates to compounds of general forrmmla (1), (1a), {1b)or

15 (1c), wherein A is phenyl.



dihydrobenzisothiazinyl; benzopyranyl; benzothiopyranyl; cumarinyl; isocumarinyl; 15chromonyl,
chromanonyl; tetrahydroquinolinyl; dihydroquinolinyl; dihydroquinolinonyt; dihydroisoquinolinonyl;
dih_ydrpcum%r' _%Ai(qblgg%rfzoisocumaripyl; i.soindolinpnyl;‘ ben;odioxanyl;bw&&g@%g;@g .
guinolinyl-N-oxide; indolyl-N-oxide; indolinyl-N-oxide; isoquinolyl-N-oxide; quinazolinyl-N-oxide;
quinoxalinyl-N-oxide; phthalazinyl-N-oxide; indolizinyl-N-oxide; indazolyl-N-oxide;
benzothiazolyl-N-oxide; benzimidazolyl-N-oxide; 20benzo-thiopyranyl-S-oxide and
benzothiopyranyl-S,S-dioxide etc. Hetero-bicyclic ring systems include for example dihydrobenzofuryl,
dihydroisobenzofuryl, dihydroindolyl dihydroisoindolyl, dihydro enztrhﬂl henyl

dihydroisoben B REHMP e rBHTHIB S 1 SHPRYTEL Y SPF %&%ﬁ%ﬁ%@kamlyl, 1,2
benzthiazolyl, 2,3-tetrahydiQ-1H-isoquinolinyl, 3,4-tetrahydro-2H-isoquinolinyl, 25 tetrahydroquinolinyl,
chromanyl, isochFSmanyI, isgchtomenyl, thiochromanyl, thiochromenyl, dihydro-2H-phthalazinyl,
tetrahydrocinncgl'dg%%aﬁ : '&golinyl, tetrahydrobenzodiazepinyl and tetrahydrobenzoxazepinyl.
W0.2010/058082PCT/EPR 065768 linked to the molecule and is in turn substituted by a heteroaryl
group. The linki fthe atkgFand heteroaryl may be achieved on the alkyl side via any carbon atoms
suitable for this pyrpose and.en the heteroaryl side by any carbon or nitrogen atoms suitable for this

purpose. The rest-groups of alkyl and heteroaryl are also included in the 5 combination of

the two groups. B1y i heterocycloalkyl are meant groups which are derived from the cycloalkyl
as hereinbeforddefinéd if iifthe hydrocarbon rings one or more of the groups -CH2- are replaced
independently of one another by the groups -0--, -S- or -NH- or one or more of the groups =CH- are
replaced by the group =N-, while not more than five heteroatoms 10ma&ge present in total, there must

be at least one"¢aRsoh FBHBEASER el 67§ JBABEOIR SR Sdtwden Whio S atBths or between

one oxygen ang' Rgosd Rharoatamr-angddhesgreupianm wholg RSt be CRemisaltyistiblenketeroatoms
may simultaneously be pra?ltse tin all the p si?{lg oxidation stages (sulphursulphoxide -SO-, sulphone
-S02-; nitrogeﬁ“ﬂﬂ-eo”ﬁd’é(f & H e Aty 4Bbarent from the indirect definition/derivation from
15cycloalkyl thaihattiossietoal kit ipmaselyp fafrih enstigronpsmon Seyeliy héterorihgdiBicyclic |
hetero-rings anc SpYAnSIEiRLNgs, whils each SHENGouR, SAABAKE (UdlRL PUEYdRAL oo saturated

and unsaturated {Fetereycioaike i Fhe Tfi insaturated means that in the ring System in question
there is at leastasereayolsslybohd4 srmatomteticcsgbraliylslistntet! meplbgraichistromviags two rings

are linked, such that they.have.at least£0fwo atoms in common. In spirohetero-rings one carbon atom
(spiroatom) is shared by two rings. If a heterocycloalkyl is substituted, the substitution may be mono-

or polysubstitutitsth R daatietbls goan we Kyarsaerie by irgeet BornamBe Atadel atoms,
indepe.ndslntly @{“gﬁ%% I@}%r Hgte ggggﬂcglc?r{ky#mle!f:qmbstmf. : Rﬁg&wh@ﬂ%@d)m ,molegutl)e Ivia
any suitable position. of the ring system. 25Typical examples of indivi syb-graugs, arg listed below.
monocyclic hefé?&ﬁw@?%atég%)&nsﬁ@gg) Retitdvotutyt p oTﬁfh%T?%@ﬁr’oT§§ﬁ’
[imidazolidinyl; tRiazaldinyNimidazsioR pysZlitihySpenero sy pipetid 8@ azinyl; oxiranyl;
aziridinyl; azetidinyl;.1,4-dio ; aze - diaz ..ao nyk:thiol il
homomorf)‘“holiFf%/{;egQ%q%iolr‘{nib“[f))%!eg5 |nyI";E}%?(r}é#&%pé%@%@%ﬁ?ﬁ%@g&bIﬁéﬂa%%ﬁéﬂp’ _
thiomorpholinyKS @t e:CHOM RO 0I5B 2RTTRRITOI0BBYEE MR fh o rsHENMYIRS )8 Rdioxide; |
1,3-dioxolanyl; - Yranw; hy ' vl Hs GV ~tetra enyl;
SN aﬂféﬁ%%%én%%%%%dmaﬁg%w dihgy e agy;q@m

homothiomorpholinyl-SS-didxi . ropyrrolyl; dihydropyrazinyl:
dihydropyridy!; - @Ry RmiSIRNRIRYRIBurd Ceiidr f@ﬁ\?ﬁtﬁ%@ﬁ%‘ﬁémygg%%@}{%=

tetrahydrothienm@&@jngdggﬁ@gmﬁtﬁi,om@@agﬁayﬁ&mg&)@mm{qL@({R@}Nzkﬂ)@xmw;;
4H-pyranyl; 1,4-dih dropélridcincy etc.gblc clic he\tergrm)(gj (satur é(ga %ynssl [ F(S?:R"
8-azabicy#lo[3:2'155e8: 18R 2ab \Bofs B oel iR YRS a4 bi % ‘tgé fmégtﬁ, M
8-oxa-3-aza-bicyea[3) R4 ook 80liara; iy G2, Mjets;- GG [arabis/claN FOIe @ XRepty;
1-aza-bicyclol2,g Agei & diegas bRk R R R, NRONRICONR:
N(RHCSNRR®, ~[NRHC(O)LRS, -NRH[C(O)R®, -N{[C(O)}]R"}2,
N(RE[C(O)LOR®, ~N(RE[E(0)|,NRRS, -N{[C(0)]20R}a, N{CO)LNRR 2,
25 <[N(REC(O)LORS, ~NRHCNREORS, -N(REC(NOH)R®, -N(REC(NR®)SR® and
N(REC(NRENR RS,



bicyclo[4.2.1]nonyl; 2,6-diaza-bicyclo[3.2.2]nonyl; hexahydro-furo[3,2-b]furyl; etc. sniro-heterorings
(saturated and unsaturated): 1,4-dioxa-spiro[4.5]clecyl; 1-oxa-3,8-diaza-spiro[4.5]decyl; and

2,6-diaza-sw8%]§9&gggl_; 2,7-diaza-spiro[4.4]nonyl; 2,6-diaza-spiro[3.4]Qetykpao0e/es5768
3,9-diaza-spiro[5.5]undecyl; 15diaza-spiro[4.5]decyl etc. Heterocycloalkylalkyl denotes the

combination of the alkyl and hete ocycloalkyl groups defined hereinbefore, in each case in their
broadest sense. The alkyl group as substituent is directly linked to the molecule and is in turn
substituted by a heterocycloalkyl group. The linking of the alkyl and heterocycloalkyl may be achieved
on the allcyl side vig,any carbon 20atoms suitable for this Ipurg)ose; and on tpe hﬁterc#cs){il?a}lkyl side by
any carbon ortPdRe MR Rt DR PIEEFPRSE YL PRR TR BB Yt R B Sl F and
heterocycloalkyl afie aisavirdlizdedinihieRombiiationooRhekved fampsnBygiis telky! suitable
substituent” is meant a sulystituent that op the one hand.is fitting,on account Of its v: nd on the
other hand leads 4875} eTnEWi‘( %ﬁ?gﬁn%‘{g%{?{ﬁa Fn‘&a.% Vi Lﬁﬁ@%%“?égr%ﬁeal}#l?eé%&a%%@g %%ﬁ’stance in
the form of its pfecursberadetaibonlitgcldabiistinctiomendyiod hetdechenvbatelyattls- Munepaered

carrier-pr%druge%s({%%s%%lq%%gg 3§£95H‘ﬁ‘§i81%%% . The latter contain the active substance in a

form that requires 2PCT/EP20 768 chemical or biological metabolisation. The
skilled man witais Riniliaruitstiepgsaiuendys iadeporaid ksl rsiolinmraniért 8. ~WBsdo, Scott C. The
role of prodrug_@g@gﬂr@g%&@mﬂo@mgﬁt; Percutanspus-RenetatiomiErhanogrr(nd Edition)
(2006).51- 64; Lloyd, Andrew W. Prodrugs, Smith and Williams' Introductign§gheﬁ§ng égs of 5Drug
Design and Acw#%th@&‘ftign)ﬁ%’é?)‘?%i{lxbélﬁ;%ﬂ“eé%ﬁgf’?{as@&a&%@‘sﬁ e =in$§) 2t solubility
and dissolution¥gterduriggirug-ad Rtinsaatien; ssDsEectiai@nRAROABIEILEIR approaches.
American Pharmaceutical Review (2004), 7(3), -113). [ pro Gontay example
a substartée of @% e?gsrg(?ﬁ%eﬁla"e%%ﬁﬂ@ﬁal{s{ fi ﬁbﬁ@%ﬁﬁ?}%@%@d@g@%@ I%ﬁ?@?ﬁ% .
carbamate, phaSbiR®, NCglyoosieg of eDISRSINRIRE §roupIR AR salighiGHNRSFoving substance (e.g.
tetraethylcneg| hati jE: aci rri g E@j’g&heom i -ﬁ%{aigtive substance
as such, bouna{@gﬁgk%ﬁ%ﬂ%ﬁhﬁkﬁleg\%ﬁgﬁﬁggm Iest’p%is:%s?b:fe controllable
‘mechanism. T@G%%Wha%@@@ro@&%ﬁ?diﬁ@(@)ﬂﬁ@ﬁqeve?@gﬁﬁﬁlﬂ%Rsr‘rﬁfgﬁ}ﬂ@ﬂ%eording to
the invention is_m@@%ﬁaﬂag\;@g AR For \pRrRVING GRH URiRk dﬁt,lg@ﬁ@;ﬁ@pnm@tg@(;ﬁemqqmg to
sed with a ‘ Iditionally. )

the invention are u mas @g]%roup, these may alsg additign influence other

| h
pharmacdfogical BarartetersNERoR BRI BRI v iiiihifty, BESiR dfstrbution,

phaimac,okinelw?v\a)@;:\d@;gh}ﬂ@yﬁgaémmgmsmciﬁﬂg}{ﬁ)mm@};a&ewiﬁﬁj@ja)}éd-rmaass@m*e active

substance may als involvg a sustained-release effect. In additi ified isatiopn.may occur,
thus resulting M%W%@e%wfﬁ&ﬁﬁﬁﬁgﬁ% ub @i@%ﬁ@@ﬁ% %ﬁe%@tﬁ%m&?@dse of a
prodrug formulgngREheomasking RHUpD0TLR linkefia) bRids thRRasking: G up to the active
substance is select that,the_ i ffiGi€ raphlic t ' in the blood
serum, has su%ﬁ@ﬁ@%ﬁ%ﬁ%ﬁﬁ%ﬁ%@é%fﬁ@ﬂ%&gﬁéﬁ[\ﬁtﬁg%mﬁ?ﬂg@%@% §I§o sufficiently
hydrophiliztto eN§BRAARNQREUDARIOESNATHIB oMYA B8 haedbraR e GAASPOR Kurthermore, it

should allow cherpigally Rr.engymAlealy inducedarieass AbIE aciivn,sHBMARGR VR RasonaDle
period and, it goes withou saﬁulng, the auxiliary components released should be non-toxic. Within the

scope of the inveRHBAT Fiigb BoHBEtH WG R Srikes TTHREEaNE G mlsk, may be

regarded as a prodregmhichciirst Riclihasite he prapared, indhaigel I fromdhedrgesiecaigmpound by
30enzymatic and biochemical processes. List of abt%rev?g&grso c%&%%%{%fi’ &@E)éggo%s A({:acetyl

Bnbenzyl Boctéfﬁ%ﬁ%@@%ﬂcﬁ?ﬁéﬂ%ﬂﬁ@ﬁ'm mempere 4 mbere

25 heteroaryl and 6-18 membered heteroaryialkyl,
cach Rf is a suitable group and is independently selected from among halogen and ~CFs;
and | |
each R® independently of one énother denotes hydrogen, Cjealkyl, Cs.gcycloalkyl, and
RY and R*" each independently of one another denote a group selected from among

30 hydrogen, halogen and ~OR’, and |

R? and R® are defined as in claim 1.



concentration cHexcyclohexane day(s) TLCthin layer chromatography DCMdichloromethane
DEAdiethylamine DIPEAN-ethyl-N,N-diisopropylamine (Hiinig base) DMFNR-dimethylformamide
DMSO0dimethylsulphoxide ESTelectron spray ionization Etethyl EtOHetha

_ 0-(_7-azaber[@c(‘)&[rltf'ﬁ{z%}(i)&%]ié -%/1)-N,A7,3P, N'-tetramethyl-uronium HATU tetrg‘ﬁjjrﬁ%%%?sﬁgﬁgtge'hexhexyl
HPLChigh performance liquid chromatography iso IRinfra red spectroscopy conc.concentrated
LCliquid chromatography Memethyl MeOHmethanol minminute(s) MPLCmedium pressure liquid
chromatography WO 2010/058032PCT1EP20091065768 MSmass spectrometry
NMPN-methylpyrrolidone NPnoimal phase Pd2dba3tris (dibenzylideneacetonel)diPa adiuméo
Phphenyl PrprBi qﬁgﬁgﬁa?ﬁéthe invention relates to compounds of general formula (1), (1a), (1b), (1¢

or (1d), wherein R’ is Clor CFs.

In another aspect the invention relates to a compound selected from the group consisting
of,
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racracemic Rf (Rf)retention factor RPreversed phase RTambient temperature THTUO-(benzotriazo I- 1
-yD-N, N, N',N'- tetramethyl uronium tetra fluoroborate Temp.temperature serf,tertiary

TFAtI‘IﬂUOI‘C{%Se ?‘?0% 'EHFtetrahydrofuran tact.retention time (HPLC) Uygiteamipielsses

X-Phos2- dlcyclo exylp osphlono -2',4', 6' triisopropyl -1, I'-biphenyl Features and advantages of the
present Invention will become apparent from the following detailed Examples which illustrate the
fundamentals of the invention by way of example, without restricting its scope: 5 WO - :
2010/058032PCT/EP2009/065768 Preparation of the compounds according to the invention General
All the reactions are carried out - unless stated otherwise - in commercially obtainable apparatus using
methods conventionally usegl/m éﬁemlcal laboratories. 5Air- apd/erimoisture-sensitive starting
materials are stored underprq ctive gas and corresponqlngraamlorbs and manipulations using them
are carried out under preteetlve s”flgnltrogen or argon). 0\4\4 cr Qwa\re reactions are carried out in an
Initiator made by Biotage ofan Ejptorer made 10by CEM iy led containers (preferably 2, 5 or 20
mL), preferably with stirring-xChromatography For the pre ive medium pressure chromatography
(MPLC, noiinal phase) srlfca’g.el is used which is made by pore (named: Granula Silica Si-60A
35-70 gm) or C-18 RP- 153“IrCa gel (RP-phase) made by Mac‘herey Nagel (named: Polygoprep 100-50
C18). The thin layer chromatography is carried out on ready-made silica gel 60 TLC plates on glass
(with fluorescence indicator F-254) made by Merck. The preparative high pressure chromatography
(HPLC) is carried out using columns made by Waters (named: XTerrd Prep. MS C18, 5 uM, 30 x 100
mm or XTen-a Prep, MS C18, 205 ym} 50 x 100 mm OBD or Sym/r?fetﬂe C18, 5gm, 19 x 100 mm or
Stmfire C18 OBD, 19 x 100 mm S’Unjor,OSunfrre Prep C 10 um X “OI§D 50,% 150 mm or X-Bridgc Prep
C18 5 um OBD 19 x 50 mm), Agilent(amed: Zorbax SB-C8 3 5llun um PrepliF21.2 x 50 nun) and
Phenomenex (named: Gemini C 8 5 um AXIA 21.2 x 50 mm or!&emlnl C18 10 um 50 x 150 mm), the
analytical HPLC (reaction COﬂ}ﬂQl) is carried out with columns made by 25 Agilent (named: Zorbax
SB-C8, 5 um, 21.2 x 50' mm ofrZorbax SB-C8 3.5 um 2.1 x 50+ m) and Phenomenex (named: Gemini
C18 3 gm 2 x 30 mm). HPLC mass spectroscopy/UV spectrometry The retention times/MS-ESE for
characterising the examples are ebtained using an HPLC- MS apparatus (high performance liquid

chromatography with mass detector) made by /ﬁ’
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30 Agilent. Compounds that elute with the injection peak are given the retention time tRet. 0.00. WO
2010/058032PCT/EP2009/065768 Method A: Column:Waters, Xterra MS C18, 2.5 gm, 2.1 x 30 mm,
Part.No. 18&9&9&%5@9§nt:k H20 with 0.1% HCOOH; B: acetonitrile (HRkresaiaPeiection:MS:
Positive and negative mode 5Mass range:120 - 900 m/z Fragmentor:120 Gain EMV:1; Threshold: 150
Stepsize: 0.25 UV: 254 nm Bandwidth: 1 Injection:Inj. Vol. 5 pi Separation:Flow 1.10 mL/m n
10Column temp.:40C Gradient:0.00 mm:5 % solvent B 0.00 - 2.50 min.5 % 4 95 % solvent B 2.50 -
2.80 min:95 % solvent B 2.81 -3.10 min:95% 45 % solvent B 15Method B: Column:Waters, Xterra MS
C18, 2.5 gm, 2.1 x 50 mm, Part.No. 186000594 Eluant:A: H20 with 0.1 % HCOOH; B: acetonitrile with
0.1 % HCOOH Detection:MS: Positive apd negative mode Mass range;100- 1200 m/z
20Fragmentor:70 Gain EMV:Threshgjg:/;L__ mAU; Stepsize: 2 nm; UN\g;\.?_/S\éanm as well as 230 nm
Injection:Standard 1 gL Flow:0.6 m{/min*Column temp.:35C 25Gradiént:0.00 min: 5 % solvent B 0.00 -
2.50 min: 5 % 95 % solvent B 2.58 - .08 mjpn: 95 % solvent B 4.00 *4.50 nfin: 95 % 4 5 % solvent B
4.50 -6.00 min: 95 % solvent A 30Meth6d C yColumn:Waters, X-Biidgg G83.5 pm, 2.1 x 50 mm,
WO 2010/058032PCT/EPZOOQﬂ‘(%g?GéYfEént:A: H20 with 10m7y’\)NH3\?B:\acetonitrile with |lOnM NH3
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Detection:MS: Positive and negative mode Mass range:100- 800 raiz Fragmentor:70 5Gain
EMV:Threshold: 1 mAU; Stepsize 2 nm; UV: 220-320 nm Injection:Standard 1 }IL Flow:0.8 mL/min
Column ten@g ient:0.00 min: 2 % solvent B 100.00- 4.00 min: %ﬁ&gﬁ%ﬂ%%@nt B 4.00
-6.00 min: 9 ven Method D: Column:Waters, X-Bridge C18, 3.5 tim, 2.1 x 50 mm, Eluant:A:
H20 with 0.1 % HCOOH; B: acetonitrile with 0.1 % HCOOH 15Detection:MS: Positive and negative
mode Mass range:100- 800 m/z Fragmentor:70 Gain EMV:Threshold: 1 mAU; Stepsize nm; LTV:
220-320 nm Injection:Standard 1 [IL 20Flow:0.8 mL/min Column temp.:35C Gradient:0.00 min: 2 %
solvent B 0.00 - 4.00 min: 2 % 3 98 % solvent B 4.00 -6.00 min: 98 % solvent B 25 Method E:
Column:Phenomenex Gemim{%l%; 3.0 um, 2.0 x 50 mm, Eluant:A: H2@ with 10mM NH3; B:
acetonitrile with IOnM NH3 %tsegtlon MS: Positive and negative mode. Mass range:100 - 800 Iniz
30Fragmentor:70 Gain B h&e;hbld 1 mAU; Stepsize: 2 nafsV: 2’29=§20 nm WO

2010/058032PCT/EP200 jection:Standard 1 itL Flow: 1V6‘i*n1ﬂFn|n Column temp.:35C
Gradient:0.00 mm: 2 % seﬁ/ent B '
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In another aspect the invention relates to compounds, or the pharmaceutically effective

- salts thereof, of general formula (1), (1a), (1b), (1c) or (1d) for use as medicaments.

In another aspect the invention relates to compounds, or the pharmaceutically effective
salts thereof, of general formula (1), (1a), (1b), (1c) or (1d) for preparing a medicament

5 with an antiproliferative and/or pro-apoptotic activity.
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50.00 - 3.50 min: 2 % -> 98 % solvent B 3.50 -6.00 min: 98 % solvent B Method F:
Column:Phenomenex Gemini C18, 3.0 um, 2.0 x 50 mm, Eluant:A: H20 with 0.1 % HCOOF1, B:
acetonitrile Wig]zg}gﬂg%dégOOH 10Detect!on:MSE Positiye f';md ne.gative W@gg)%j‘oo - 800 :
m/z Fragmentor: ain EMV:Threshold: | mAil; Stepsize: 2 nm; UV 220-320 Dm Injection:Standard 1
JiL 15Flow:1.0 mL/min Column temp.:35C Gradient:0.00 min: 2 % solvent B 0.00 - 3.50 min: 2 % -> 98.
% solvent B 3.50 - 6.00 min: 95 % solvent B 20 The compounds according to the invention are

- prepared by the methods of synthesis described below, in which the substituents of the general
formulae have the meanings specified hereinbefore. These methods are intended. to illustrate the
invention withdtFREEFICHRGS 15 (REFESRISIAIET HRRTAS LEHIE BAIALRS PEUNGE MAMEY to these
Examples. l\llvr@t@t_ﬂﬁeg?fﬁparaﬂﬁg @a‘lﬂj@e@f@éﬂmgalmmpmmd& li@ mt@eem}ben% ey drer hﬂ% —
commercially obtainable or ma repared analogously to known compaunds or methods describe
herein. Substaics d&& 'Eféﬁ%ﬁ??é{%i ﬁtgt%reé’%’r*ae%%é’%%k d écgé?)!é\{d]l%%%f]o%ﬁg pu VIclzélh{{ge)gla}nethods of
synthesis. WEx2316/058082 RLH¢EP2009/065768 Reaction scheme A Example compounds of type
(1) are prepared from 2,4-dichloro-pyrimidines A-1 by nucleophilic aromatic substitution of the chlorine

in the 4 pasitioy gf shePyrimiding withaPhenel QR aderbapelRR 2 VrRYEDLpiRG henzylmetal

halides HalMetR2 and subsequently exchanging the second chlorine by means of an amine A-NH2.
Alternatively, StibEPHrdhe PUCIH S RISy AR MBSACAM AN LS Bt oA AP SR B & ge in
position 2 of the Ry miginewdth aminesidnii 2w@sehsubsatuastsubstitution of the chlorine in position
4 of the pyrimidine with a phenol OR2, a thiophenol SR2 or by 10coupling benzylmetal halides

HalMetR2, As an AEale 6 (g canuentRng!purizaRbile subsUlutaRs. KAsitan

metal-catalysed reaction of A-NH2 with the corresponding 2-chloropyrimidines A-2 is possible. RI-and

R2 are each suitabiardedssTorbiorvmib Al exbhpib téhspounds. e terTedsHinesaranetc

substitutions ag Ak, f:3:a00 Ak ariadAuk waingnathods koknevw), framdhe ditespiiral(g.g.:
W02008/040951) In common solvents, such as for example THF, DCM, NMP, DMSO, tgluene or DMF

using a base stichaSBrE NP DPE A S AHESLIBA EUsEess BIRestBro R e &ith as for
example HC1 gfianl-eisR6I0 Sldchhasianrexapnladnsid2cdihesalephols RR2dtdsdpkdes SR2, the
organometallic compounds HalMetR2 and the amines A-NH2 used arc commercially obtainable or arc
205ynthesisedtB‘§f?ﬂ thods known from the literature, The 2-amino-4-oxopyrimidines,
2-amino-4-thiopyrimidines or 2-amino-4-carbapyrimidines of type (1) which may be obtained directly by
these reaction Befigidsismay be further modified in RI and R2 at a suitable point in the manner known
from the literature or analogously to the literature to form further derivatives of type (1). Thus, for
example, the graupsdRicana B2 pflidikect Ydbadeessible, 2nsiminoatduthgyisaidines,
2-amino-4-thiopyrimidines or 2-amino-4- carbapyrimidines of type (1), which consist of a carboxylic
acid, sulphonicAdkid jhalagen-oivME 2010/058082PCT/ ERR20GEI065768s and unsaturated

hydrocarbon chains, while the latter may be further subdivided into hydrocarbon chains
with a double bond (alkenyl) and hydrocarbon chains with a triple bond (alkynyl).
Alkenyl contains at least one double bond, alkynyl contains at least one triple bond. Ifa
20 hydrocarbon chain were to carry both at least one double bond and also at least one triple
bond, by definition it would belong to the alkynyl sub-group. All the sub-groups
mentioned above may further be divided into straight-chain (unbranched) and branched. If
an alkyl is substituted, the substitution may be mono- or polysubstitution in each case, at
all the hydrogen-carrying carbon atoms, independently of one another.

25 Examples of representatives of individual sub-groups are listed below.

Straisht-chain (unbranched) or branched saturated hyvdrocarbon chains:

methyl; ethyl; n-propyl; isopropyl (1-methylethyl), n-butyl; 1-methylpropyl; isobutyl
(2-methylpropyl); sec.-butyl (1-methylpropyl); ferz.-butyl {1,1-dimethylethyl); n-pentyl;

-12-



or amino-substituted aryl or hetcroaryl, may be converted by reactions of substitution (at the heteroaryt
itself), alkylation, acylation, amination or addition. Starting materials 5Where their preparation is not
described, @8 zggg}égﬁgaterials are commercially obtainable, known fropg-theplitgsalisrgsor easily
obtainable by the skilled man using general methods, for example
4-amino-2-chloro-5-methoxy-benzoic acid, 4-amino-2-fluoro-5-methoxy-benzoic acid, :
(W02008/040951) to4-(4-chloro-5-trifluoromethyl-pyrimidin-2-ylamino)-benzoic acid (WO 2007003596)
4-(4-chloro-5-trifluoromethyl-pyrimidin-2-ylamino)-3-methoxy-benzoic acid, '
4-(4-chloro-5-trifluoromethyl-pyrimidin-2-ylamino)-2-chloro-5-methoxy-b iG.acid: . '
4-(4-chloro-5-trsaroREnt-6 XHHFBW]?WQWWSQZ%‘E‘EO}@-@)FWG ' cg%%é-ﬁreier{%z’cgg{%?t ,y(lé rg}ggéusly to
WO 200700359635 D-arainetRyhetiyh 2, didibygiiouistiddedirartie (WO2005/006BR Yo t-buty|

4-benzylaming-3-fluoro-pigeridine-1-carboxylate,, (. Med.,Chi . 2087-2104).
8-amino-'2-me%h’§16-§,¥é’3fﬁ§dr"ﬁd-lg%ta%igbrnﬁgﬁéﬁx lVéO’%%jg} ?ngg%(f;g%?%y 1
(3S,4S)-4-terthirdixyaylpenighdihdiBdiydnsryybipSridimetidnepbsylate AHE SOBBHE

(3R,4R)-4:tertsbutq 0Ny, ing;3:bydraxy-piperidine-l-carboxylate (WO 2004/058144)
7-hydroxyéz-rr%e#nﬁ)%%%?fhyd%{%oindogl;?i/-one Y 7-amino-2-methyl-2,3-dihydro-isoindol1-1-one (5 g) is

(2.5 molar, 165 e d-aropise; So-tiatthe-tenpe
is stirred for 15 mip at this temperature. Then H2Q, (60.mL.) i itk ien.isiheated to 80C
for 30 min. For BRNAHT TS Eacsbi et St 15 o6 KA F e T8 S vy o8
2010/058032PCHEF2068/065 16 exiya Stetktiterith-tor:rbtroftbiproral-vrd: dofiiéd organic
phases are drigd, on magnesiim SilpUAl, isisd alhftopdhe. dealqeaniand g solvents eliminated

in vaeuo. The fin puritication 1$ carriéd out by preparative HPLC.
(R)-7-hydifoxy-2Betisdriyd-cnd: gyl duintrs ilonB e Ry -7-Fpdr oy 2 gt hex-2-enyl;
5dimethy1-2, 3sdihydrrispindodd-ang 8)-aynethyisxstiviencdyhito-iddiyvdio-seitol- one
MeNH2 MeOH NO2 0 N- Ethyl-2-acetyl-6-nitrobe ZP te (11. -2¥§Zci§15 E?E)'enng%d@iig_?m etxlfr?- of MeOH
(70 mL) and N%S@hym&ﬁﬁéﬁ'ﬁﬁéﬁ??%o%'mﬁfﬁ%f B3P0 & Saadd Gropwise and the sblution is
30stirred for 154nin Bt thisniemperatyraliJiyenbiits pbetieate d fb AOClipitl& H. Flewoivent is

Straight-chain {(unbranched) or branched alkynvl:

15 ethynyl; prop-1-ynyl; prop-2-ynyl; but-1-ynyl; but-2-ynyl; but-3-ynyl; 1-methyl-prop-2-
ynyi ete.
By the terms propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl etc. without any
further definition are meant saturated hydrocarbon groups with the corresponding number

of carbon atoms, all the isomeric forms being included.

20 By the terms propenyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl, nonenyl, decenyl etc.
without any further definition are meant unsaturated hydrocarbon groups with the
corresponding number of carbon atoms and a double bond, all the isomeric forms, i.e.

(Z)/(E) isomers, being included where applicable. -

By the terms butadienyl, pentadienyl, hexadienyl, heptadienyl, octadienyl, nonadienyl,
25 decadienyl etc. without any further definition are meant unsaturated hydrocarbon groups
with the corresponding mumber of carbon atoms and two double bonds, all the isomeric

forms, i.e. (Z)/(E) isomers, being included where applicable.
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eliminated in vacuo, the residue is taken up in dichbromethane (100 mL), washed with sodium chloride
- solution (10 %) dried on magnesium sulphate, filtered off from the desiccant and the solvent is’
eliminated i . Eor purification it is recrystallised from toluene (250
7-amino-2,B%y(l?ngg{%!ﬁg?g-dihydro-isoindol-l-one NO, ON 0 Pd/C THF PediRbocsras
2-methy1-3-methylene-7-nitro-2,3-dihydro-isoindol-1 -one (13.96 g) is suspended in THF and mixed
with a spatula tip of Pd/C (5%) and hydrogenated under H2 pressure (3 bar). For working up the
catalyst is filtered off and the solvent is eliminated in vacum 20c) 7- hvdroxv-2,3-d
methy1-2,3-dihydro-iso indol- 1-one = 7-amino-2,3-dimethy1-2,3-dihydro-ispindo1-1-one (11.45 g) is
suspended in EHHGIFEBIED T UARY MRS ol E G TR RNACIBIE AW ceR e ous sodium
nitrite WO 204/05808R6T RRPANRARASSekiion{(AGrmelary Gbckibolrisipdded gopwisc, so
“that the temperature dogs not rise above 0C and the solution is Stil[ilr@d for 15.mjn at this temperature.
Then H20 (135 SR S0Het ARG (R atIER S e HES A H R %ﬁ% TAIREBE working'Up it is
combined withidf@#edlaC1 solution (100 mL) and.extracted twice with 100 mL of CH2C12. The organic
5 phase is extracted with NaOH solution (0.2 molar) and then the aqueous phase is acidified (HO agq.
conc.) andsre-dkirdietesanitieCkgize Tisensgravis phibets daddrordiaynasiudidipheiiacdiltered off
from the desicegal 2aGiNG SRIMERLISSHMINALEE, A Ghins, one or more of the groups ~CHx
(R)-7-hydroxy-23-dimethy1-2,3-dihydro-isoindol-1-one and (S)-7-hvdroxy-2,3-
dimethyl-z,3-oﬁmrﬁa&@gﬁd@pﬁm@f1%@%6@%%%&3?@%%m d oy EferRat Y8Ry of the
racemate througtia efiiglymrodifiec-goleBan{GRdRAKGBEM QR InG-beaiarriGiy2012 §0/50).
7-hydroxy-2,3,%%&rlmethy1-2,3-dih cgg-isoi_ndol-l-One a) 2-(3-methoxy-nhenvl)-2-methyl-propionitrile
NaH (14.13 g, 8096y %“S&gﬁ%%aé%t FHER400 mL) and cooled to OC. (3-methoxypheny1)-acetonitrile
(20 g) is dissolved in THF (20 mL) and added dropwigg. After 30 min at this temperature methyl iodide
(19.46 mL) in THF (20 rnE) is added. After 16 h at O_Céhe_reaction mixture is combined with H20 and
extracted 3 times with CH2CI2. 20 The combined organic phases are dried on magnesium sulphate,
filtered offfrom the desiccant and the solvent is eliminated in vacuo. The residue is used in the next
react o step without any further purification. b) 2(3-methoxv-nhenv1)-2-methyl-propio c acid WO
2010/058032PETER2B0INEE7B8UR-(3-mahoxy-pheny1)-2-methyl-propionitrile (28.55 g, 80 %) is
.dissolved in ethyleneglycol, combined with KOH (14.48-g) and heated to 150C. After 18 h the reaction
mixture is taken up in aqueous NaC1 solution (10 %) @ind extracted 3 times with CH2C12 and EtOAc.
The aqueous phase is then acidified with HO (1 molar, aqueous) and 5 extracted with EtOAc. The
resulting organic phase is extracted another 3 times with HC1 (1 molar, aqueous), dried on
magnesium sulpkatepxiiteoddhoffirom tHidldesiceahtcan dsthiecsobrentis-ctiminated drvf/teuacine residue
is used in the next reaction step without any.further purification. ¢l Jp—
T (L s00yanato LB A S ponaenoe 4PN B proums =0 e sephiecd B i acid
(24.40 g) i$ distslgedhin=iluente 2o bymrdaycoied 0 xTreth i (e wsiomt ingnd
diphenylphosphoiyagide (R4 RGANEdnALERG Al by msoag%éﬁqmm@ After 3 h the

reaction mixture is diluted with EtOAc, cooled to OC, extracted with NaHC solution and NacCl

solution (H20, REWERbSFarfetP B AahESRA SEAMSEX T 8BS EraHP BB RTicRE ARRBP RS olvent is
eliminated in vacue 1d bR Jesiduenscusedinithe next reaction step without any further purification.

It is immediately apparent from the indirect definition/derivation from alkyl that
20 heteroalkyl is made up of the sub-groups saturated hydrocarbon chains with heteroatormn(s),
heteroalkenyl and heteroalkynyl, and one further subdivision may bé carried out into
straight-chain (unbranched) and branched. If a heteroalkyl is substituted, the substitution
may be mono- or polysubstitution in each case, at all the hydrogen-carrying oxygen,
sulphur, nitrogen and/or carbon atoms, independently of one anoether. Heteroalky! itself
25 may be linked to the molecule as a substituent both via a carbdn atom and via a

heteroatom.
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7-methoxy-3,3-dimethy1-2,3-dihy o-isoindol-l-one and 7-methoxy-3,3-dimethy1-2,3-
dihydro-isoindol-1-one 20 FeC13 (40.00 g) is suspended in dichloroethane (10 mL) and cooled to
0C. 1-(1-isogyanato-1-methylethyl)-3-methoxybenzene (21.40 g, dissolv%%' % ichloroethane) is -
added dropv\\ﬁlsgez.ﬁk Pesrgﬂ% h H20 is added and the mixture is stirred for 1 r:]iqr%]f’ O:‘]tgelnr)%}’;e&addition of
CH2C12 the aqueous phase is separated off and discarded. 25The organic phase is extracted with
aqueous tartaric acid solution, dried on magnesium sulphate, filtered off from the desiccant and the
solvent is eliminated in vacuo. The two WO 2010/058032PCT/EP2009/065768 regioisomers are
separated using a silica gel column (cHex/EtOAc 20:80 to 0:100). e)

7-methoxy-233YRif R amrEseRkistib bE6Ridol-1-one 0

7-methoxy-3,3-dimethy1-2,3-dihydro-isgindol-1-gne (3.16 q),is dissolved in THF (50 InL) 5and NaH
(7.88 g) is addBHE: H%Wi@%@ﬂ#glr g%‘i’ﬁ‘%@ﬁ@?‘%&%&% )Lrg‘?ﬁ?%né}gglé%".% ]érr’eiféy i at OC the reaction
mixture is combitiectthith); I 20é oG aspvely a8 - dotutedmdipurifieel [ RBcHPla@indpropyl.
~ 7-hydroxv-2,3,3-trimethy1-23-dihydrorisoindol-1-ong 0 - . Y .
107 methoxy3 S R e R R imnoo (i b BRI 5 L) and
cooled to 578C-Aifttwinmindethidh dicBigesninopiott i GlaReRnrnopramyl) thdirdaddommiiemeis allowed
fo warm up 10 sGNNI fofT WRTKAGYRLIS Biied il G2 A ragied with NaCt

0

solution (1-120, 10 %). The organic phase is dried on"magnesium sulphate, filtered off from the
desiccant and e SBIeREISERAInbited etrust T et ddd e deniecHast FéRdiR & Ep without

any further purifigation. (BRikiRingtmeHoxymethykpinerigiapdly lanine meagnzyihydroxy-
(3R,4R)-4-tert-butox ggyrbonvlamino-B&%etho -nineridine-Il-car

- oxvlat nzyl
(35,4S)-4-ten-Biltoxy AT RAT RO AP oY Bl eSS %?%Wﬁ@&%@%ﬁ%‘ﬁ%l%d in THF (6
mL) and combined with 30 mL aqueous, semiconcentrated NaOH solution, benzyltriethylammonium
chloride a$ wellligsgsiindetiops dlpbrane. (hlpernlronfier 2RivHEdLLBOML) is added and the mixture is
extracted with EtOAc (150 mL). The 5 organic phase is dried on magnesium sulphate, filtered off from
the desiccant andoieysalveAk G SniRaterhimvAGHILIRYIHHEALO IS CoIsIRE O NS Rghansiieagel column

O A B e o o e T aror s Y P e O A R SRR #3658 another
by halogen atoms, which may be identical or different. It is immediately apparent from.the
indirect definition/derivation from alkyl that haloallky! 1s made up of the sub-groups

15  saturated halohydrocarbon chains, haloalkenyl and haloalkynyl, and further subdivision
may be made into straight-chain (unbranched) and branched. If a haloalkyl 1s substituted,
the substitution may be mono- or polysubstitution in each case, at all the hydrogen-
carrying carbon atoms, independently of one another.

Typical examples include ~CFy; —-CHF,; —CH,F; —CFQCFg; —~CHFCF;; -CH,CFy; ~-CIFCls,

20 ~CHFCH;; —CF,CF,CF5; —~CF.CH,CHj; ~CF=CF,, -CCl=CHy; -CBr=CH,; —CI=CHy,
—C=C-CF;;-CHFCHyCH;; and -CHFCH,CF.

Cycloalkyl is made up of the sub-groups monocyclic hydrocarbon rings, bicyclic
| hydrocarbon rings and spirohydrocarbon rings, while each sub-group may be further
25 subdivided into saturated and unsaturated (cycloalkenyl). The term unsaturated means that
in the ring system in question there is at least one double bond, but no aromatic system ts
formed. In bicyclic hydrocarbon rings two rings are linked such that they have at least two
catbon atoms in common. In spirohydrocarbon rings one carbon atom (spiroatom) is

shared by two rings. If a cycloalkyl is substituted, the substitution may be mono- or




io Benzyl (3R,4R)-4-tert-butoxycarbonylamino-3-methoxy-piperidine-l-carboxylate (2.88 g) is dissolved
in ethanol and combined with a spatula tip of Pd/C and hydrogenated under H2 pressure (4 bar). After
18 h .the cat%%s.t i‘% (iggorﬁd off and th_e_ sollvent is eliminated in vacuo The ];%?&B%@H‘%gggin the next
reaction step WI%P]OU any further purification. 15c) tert-buty!l
((BR4R)-3-methoxy-I-methyl-niperidin-4-vl)-carbamate NO X 0, CHO Nr" Tert-butyl
((BR,4R)-3-methoxy-piperidin-4-y1)-carbamate (2.88 g) is dissolved with formaldehyde (1.79 mL, 37 %
- solution in 1120) and acetic acid-(100 itL) in DMF. Then Na(0Ac)313H (12.59 g) is added. After 20 h
the reaction mixture is combined with WO 20101058032PCT1EP2009/065768 aqueous NaHCO3
solution (saturBPSENIAE 1) &i5H eastatral BOimE SRR CRRR R GBI SRCSPGATRE B se is dried
on magnesiumyssilpiate:. fitsreshad freptheydesictantant theisalken! istelirbnated dayvacuo. The
residue is used in the next rea t'on.steE without any further purification. 5d)
(3R,4R)-3-met%@lil?ﬁ%ﬂﬁ’?lffﬁg&m}ﬁﬁﬁ}@}nine Tert-butyl
((3R,4R)-3-metlypiopi bxmetiyd-pipedididudt yi)-canbameat 8 (8d=gpwis combined with BC! (4 molar in
dioxane, 25 mL). After | h the reaction mixture is freed from the solvent in vacuo and used in the next
step withotit amyphedndicrsarifinteddydiBrsbopuing3r,4S)-4-amino-3-fluoro-niperidine-I-carboxylate F1;
F., H22 0 0 I / Ten-butyl (3R,4S)-4-benzylamino-3-fluoro-piperidinc- 1 -carboxylate (2.13 g) is
suspended in THERABY RSP RIHLac BRI Xlp Br ool ovalRlmdreigenated under H2 pressure (7
bar). For working up the catalyst is filtered off and the solvent is eliminated in vacuo and 15the residue
is used in the nextosteovitiseutany fudtbearbonification. Example 1: Benzyl 2-ehloro 4 [5
ehloro-4-(2-methyl-3-ox0-2,3-dihydro-1H-isoindo1-4- yloxy)-pyrimidin-2-ylamino1-5-methoxy-benzoate
midM-4-vloxy)c2anethpt 2c8ydikyelrrienirglil Rl it ooyt st fzapayclopent-1-enyl, .

cyclopent-2-cnyl; cyclopent-3-cnyl; cyclohex-1-cnyl; cyclohex-2-cnyl; eyclohex-3-cayl,

10 cyclohept-1-enyl; cyclohept-2-enyl; cyclohept-3-enyl; cyclohept-4-enyl; cyclobuta-1,3-
dienyl; cyclopenta-1,4-dienyl; cyclopenta-1,3-dienyl; cyclopenta-2,4-dienyl; cyclohexa-
1,3-dienyl; cyclohexa-1,5-dienyl; cyclohexa-2,4-dienyl; cyclohexa-1,4-dienyl; cyclohexa-
2,5-dienyl efc.

saturated and unsaturated bicyclic hydrocarbon rings:

15 bicyclo[2.2.0Thexyl; bicyclo[3.2.0Theptyl; bicyclo{3.2.1]octyl; bicyclo[2.2.2}octy§;
bicyclo[4.3.0]nonyl (octahydroindenyl); bicyclof4.4.0]decyl (decahydronaphthalene);
bicyclo{2,2,1heptyl (norbomyl); (bicyclo[2.2.1 Jhepta-2,5-dienyl (norborna-2,5-dienyl);
bicycio[2,2,11hept-2-enyl (norbornenyl); bicyclo[4.1.0Theptyl (norcaranyl); bicyclo-
[3.1.1Theptyl (pmanyi) etc.

20 saturated and unsaturated spirchydrocarbon rings:

spiro[2.5joctyl, spiro[B.S}heptyl, spiro{4.5]dec-2-ene etc.

Cycloalkylalkyl denotes the combination of the above-defined groups alkyl and cycloalkyl,

in each case in their broadest sense. The alkyl group as substituent is directly linked to the

molecule and is in turn substituted by a cycloalkyl group. The alkyl and cycloalkyl may be
25 linked in both groups via any carbon atoms suitable for this purpose. The respective sub-

groups of alkyl and cycloalky! are also included in the combination of the two groups.
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Cl WO 2010/058032PCT/EP2009/065768 2,4,5-trichloropyrimidine (0.20 g) and

. 7-hydroxy-2-methyl-2,3-dihydro-isoindol1-1-one are dissolved in DCM (10 mL),-cooled to OC and
combined with caesium, carbonate (0.75 g). The cooling bath is removed ' is stirred for
16 h. For wor |r21§1%uﬁf)k%ﬁ% mixture is combined with 10 % NaC1 solution (100 mitl})%ﬂgﬁg%g(%acted three
times with 75 5 mL ethyl acetate. The combined organic phases are dried on magnesium sulphate,
filtered off from the desiccant and the solvent is eliminated in vacuo. b) benzyl -
2-chloro-445-chloro-4-(2-methyl-3-ox0-2,3-dihydro-1H-isoindol-4-vloxv)- imidin-2- lamii-benzoate
107-(2,5-dichloro-pyrimidin-4-yloxy)-2-methyl-2,3-dihydro-ispindol-I-one (0.10 g), benzyl
4-amino-2-chIMLSQI%H‘?WB@@;O%‘E@W‘Z@ @5‘?@82&@33"&}8%@3%9@%%{%%rﬂﬁ%‘aﬁc?w&los are
weighed into asniskavave MiakandtarganTiiyshingis carietatst Hem t@lusmnecfdemi yiadd NMP (50 (iL)

are added, argon flushing is carried out again.and the mixture is stirred for.5 mjn at 150C in the
microwave. F%P’%Bﬁ?ﬁi@ e AR/ O@gdﬁﬁ%g%e il tf@é? e(%)tﬁr]ﬁf) an 1C%Sr€r:1i fﬁ%ﬁ%i&l 1fgélute
(Separtis (Imbidthd hesoltent sialiminated imyadtrbaredien plitethbyypteparative FIPLC. (IC50 =
53 nmol) Example 2. 2-ehloro-4-[5-ehloro-4-(2- -3- 3¢l -|H-isoindal-4-yloxy)-
oyrimicin oy ] S R P A R i s o3
a)2-chloro-445sthlgrephibdthgd Browoy2, 3-dihydro-1H- iso indo1-4-ylo xy)-
20pyrimidin-2-ylamino]-5-methoxy-benzoic acid WO 201(1/058032PCT/EP2009/065768 N Pd(OH)2,
H2 THF (2) B&ris)pDickfbfo e sitamptnaec s dal o Xl sl iy et 4T s B Rl 185y )-
pyrimidin-2-ylagnigal-2rgiionibeniaatertsd mg) is dissolved in THF (150 mL), Pd(OH)2 (0.01 g) is
added and the mixture is stirred for 2h under H2 gas. For working up 5the mixture is diluted with AN
(20 mL) and Isolute is added. The solvent is filtered off from the catalyst and the solvent is eliminated

in vacuo. i) 2-ahforeyl4bnohiothedd@binativl-- drxosBealidiirdrentiMridcinblotinbsfoxy)epyridnidin-2-
ylamino]-5-mct hoxy-N-(1-methyl-piperidin-4zy 0 _sbenzam.ide ) ent is di b
102-ch|oro-44§§8%l%érsg-§\-{ ?}r#gfé?/%%%a%ﬁﬁ%gi%l)gglré{fﬁzigsof%ggo%%-4-ilc’g’x%?gi}ﬁr?aldﬁ%-%-mé
ylamino]-5-methoxsgubenzoiciadion68bstig)ed BT un (@0lagPand BHM NG, 2k M)aarkediidiséntied in DMF
(0.50 mL) a”d@{ﬁfgpo{zl%ﬁ émﬁly LamsHwininesiding-Rmine ﬁaﬁgaag) s added and the-reantign mixture

is stirred for a further 20 min. The reaction mixture is purified by HPLC without working up. (1050= 1
nmol), 15 The oA godaipatndaci s eosybiieieaod HAANGYBHERS with the corresponding 2-
ehloropyrimidines as educts: Table 1: Examples 3 - 215 . No. _

15 Typical examples include benzyl; 1-phenylethyl; 2-phenylethyl, phenylvinyl; phenylallyl

etc.

Heteroaryl denotes monocyclic aromatic rings or polycyciic rings with at least one
aromatic ring, which, compared with corresponding aryl or cycloalkyl, contain instead of
one or more carbon atoms one or more identical or different heteroatoms, selected

20 independently of one another from among nitrogen, sulphur and oxygen, while the
resulting grbup must be chemically stable. If a heteroary! is substituted, the substitution
may be mono- or polysubstitution in cach case, at all the hydrogen-carrying carbon and/or
nitrogen atoms, independently of one another. Heteroaryl itself as substituent may be
linked to the molecule via any suitable position of the ring system, both carbon and

.25 nifrogen.

Typical examples are listed below.

monocvelic heteroarvis:

furyl; thienyl; pyrrolyl; oxazolyl; thiazolyl; isoxazolyl; isothiazolyl; pyrazolyl; imidazolyl;
triazolyl; tetrazolyl; oxadiazolyl; thiadiazolyl; pyridyl; pyrimidyl; pyridazinyl; pyrazinyl;

-17-



Structure tRet (IIPLC) [min] MS (M+H)+ PTK2 IC50 [FM] 3 , ii, i .-, , NH 'd1 aH" 1, 1.90 558 3 4 FF F
N.iN 0 110 ? (..NHCH, ,N"....- H,C 1.96 576 45F F.
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triazinyl; pyridyl-N-oxide; pyrrolyl-N-oxide; pyrimidinyl-N-oxide; pyridazinyl-N-oxide;
pyrazinyl-N-oxide; imidazolyl-N-oxide; isoxazolyl-N-oxide; oxazolyl-N-oxide; thiazolyl-
N-oxide: oxadiazolyl-N-oxide; thiadiazolyl-N-oxide; triazolyl-N-oxide; tetrazolyl-N-oxide

etc.

5 polveychc heteroaryls:

indoly}; isoindolyl; benzofuryl; benzothienyl; benzoxazolyl; benzothiazolyl;
benzisoxazolyl; benzisothiazolyl; benzimidazolyl; indazolyl; isoquinolinyl; quinolimyl;
quinoxalinyl; cinnolinyl; phthalazinyl; quinazolinyl; benzotriazinyl; indolizinyl,
oxazolopyridyl; imidazopyridyl; naphthyridinyt; indolinyl; isochromanyl; chromanyl;

10 tetrahydroisoquinolinyl; isoindolinyl; isobenzotetrahydrofuryl; isobenzotetrahydrothienyl;
isobenzothienyl; benzoxazolyl; pyridopyridyl; benzotetrahydrofuryl; benzotetrahydro-
thienyl; purinyl; benzodioxolyl; phenoxazinyl; phenothiazinyi; pteridinyl; benzothiazolyl;
imidazopyridyl; imidazothiazolyl; dihydrobenzisoxaziny!; benzisoxazinyl; benzoxazinyl,
dihydrobenzisothiazinyl, benzopyranyl; benzothiopyranyl; cuma'rinyl‘; isocumarinyl;

15 chromonyl; chromanonyl; tefrahydroguinolinyl; dihydroquinolinyl; dihydroquinolinonyi;
dihydroisoquinolinonyl; dihydrocumarinyl; dihydroisocumarinyl; isoindolmonyl;
benzodioxanyl; benzoxazolinonyl; quinolinyl-N-oxide; indolyl-N-oxide; indolinyl-N-oxide;
isoquinolyl-N-oxide; quinazolinyl-N-oxide; quinoxalinyl-N-oxide; phthalazinyl-N-oxide;
indolizinyl-N-oxide; indazolyl-N-oxide, benzothiazolyl-N-oxide; benzimidazoiyl-N-oxide;

20 benzo-thiopyranyl-S-oxide and benzothiopyranyl-S,S-dioxide ete.

Hetero-bicyclic ring systems include for exampie dihydrobenzofuryl,
dihydroisobenzofuryl, dihydroindolyl dihydroisoindolyl, diydrobenzthiophenyl,
dihydtoisobenzthiéphenyi; dihydroindazolyl, 1,2-benzisoxazolyl, 1H-1,2-benzisoxazolyl,
1,2 benzthiazolyl, 2,3-tetrahydro-1H-isoquinohnyl, 3,4-tetrahydro-2 H-isoquinolinyl,

25 tetrahydroquinolinyl, chromanyl, isochromanyl, isochromenyl, thiochromanyl,
thiochromenyl, dihydro-2H-phthalazinyl, tetrahydrocinnolinyl, tetrahydroquinazolinyl,

tetrahydrobenzodiazepiny! and tetrahydrobenzoxazepmnyl.

Heteroarylalky! denotes the combination of the alkyl and heteroary! groups defied

hereinbefore, in each case in their broadest sense. The alkyl group as substituent is directly
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1iﬁked to the molecule and is in turn substituted by a heteroaryl group. The linking of the
alky! and heteroaryl may be achieved on the alkyl side via any carbon atoms suitable for
this purpose and on the heteroaryl side by any carbon or nitrogen atoms suitable for this
purpose. The respective sub-groups of alkyl and heteroary! are also included in the

5 combination of the two groups.

By the term heterocycloalky! are meant groups which are derived from the cycloalkyl as
hereinbefore defined if in the hydrocarbon rings one or more of the groups ~CHy~ are
replaced independently of one another by the groups ~O-, -8~ or ~NH- or one or more of
the groups =CIH- are replaced by the group =N-, while not more than five hetcroatoms

10 may be present in total, there must be at least one carbon atom between two oxygen atoms
and between two sulphur atoms or between one oxygen and one sulphur atom and the
group as a whole must be chemically stable. Hetcroatoms may simultaneously be present
in all the possible oxidation stages (sulphur = sulphoxide ~SO-, sulphone ~SO;—; nitrogen
-> N-oxide). It is immediately apparent from the indirect definition/derivation from

15 cycloalkyl that heterocycioalkyl is made up of the sub-groups monoeyclic hetero-rings,
bicyclic hetero-rings and spirohetero-rings, while each sub-group can also be furthér
subdivided into saturated and unsaturated (heterocycloalkenyl). The term unsaturated
means that in the ring system in question there is at least one double bond, but no aromatic
system is formed. In bicyclic hetero-rings two rings are linked such that they have at least

20 two atoms in common. In spirchetero-rings one carbon atom (spiroatom) is shared by two
rings. If a heterocycloalkyl is substituted, the substitution may be mono- or
polysubstitution in each case, at all the hydrogen-carrying carbon and/or nifrogen atoms,
independently of one another. Heterocycloalkyl itself as substituent may be hmked to the
molecule via any suitable position of the ring system.

25 Typical examples of individual sub-groups are histed below.

mongcceyelic heterorings (saturated and ynsaturated):

tetrahydrofuryl; pyrrolidinyl; pyrrolinyl; imidazofidinyl; thiazolidinyl; imidazolinyl;

pyrazolidinyl; pyrazolinyl; piperidinyl; piperazinyl; oxiranyl; aziridinyl; azetidinyl;

1,4-dioxanyl; azepanyl; diazepanyl; morpholinyl; thiomorphohnyl; homomorphdlinyi;
30 homopiperidinyl; homopiperazinyl; homothiomorpholinyl; thiomotpholinyl-S-oxide;

-19-
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thiomorpholinyl-§,S-dioxide; 1,3-dioxolanyl; tetrahydropyranyl; tetrahydrothiopyranyl;
[1,4]-oxazepanyl; tetrahydrothienyl; homothiomorpholinyl-§, S-dioxide; oxazolidinonyl;
dihydropyrazolyl; dihydropyrrolyl; dihydropyrazinyl; dihydropyridy!; dikydro-
pyrimidinyl; dihydrofuryl; dihydropyranyl; tetrahydrothienyl-S-oxide; tetrahydrothienyi-
S S-dioxide; homothiomorpholinyl-S-oxide; 2,3-dihydroazet; 2H-pyrrolyl; 4H-pyranyl;
1,4-dihydropyridinyl etc.

bicvelic heterorings (saturated and unsaturated):

§-azabicyclo[3.2.1%octyl; 8-azabicyclo[5.1.0]Joctyl; 2-0xa-5-azabicyclof2.2.11heptyl;
8-oxa-3-aza-bicyclo[3.2.1loctyl; 3,8-diaza-bicyclo[3.2.1joctyl; 2,5-diaza-bicyclo-
[2.2.1Theptyl; 1-aza~bicyclo[2.2.2Jocty!; 3,8-diaza-bicyclo[3.2.1]octyl; 3,9-diaza-
bicycloi4.2.1]nonyl; 2,6-diaza-bicyclof3.2.2]nonyl; hexahydro-furo[3,2-blfuryl; etc.

spiro-heterorings (saturated and unsaturated);

1,4-dioxa-spiro[4.S]decyi; 1-oxa-3,8-diaza-spiro[4.5]decyl; and 2,6-diaza-spiro[3.3Jheptyl;
2,7-diaza-spiro[4.4]nonyl; 2,6-diaza-spiro{3.4Joctyl; 3,9-diaza-spiro[ 3.5 Jundecyl; 2,8-
diaza-spiro[4.5]decyl etc.

Heterocycloalkylalkyl denotes the combination of the alkyl and heterocycloalkyl groups
defined hereinbefore, in each case in their broadest sense. The alkyl group as substituent is
directly linked to the molecule and is in turn substituted by a heterocycloalkyl group. The
linking of the alkyl and heterocycloalkyl may be achieved on the alkyl side via any carbon
atoms suitable for this purpose and on the heterocycloalkyl side by any carbon or nitrogen
atoms suitable for this purpose. The respective sub-groups of alkyl and heterocycloalkyl

are also included in the combination of the two groups.

By the term "suitable substituent” is meant a substituent that on the one hand is fitting on

account of its valency and on the other hand leads to a system with chemical stability. -

By "prodrug" is meant an active substance in the form of its precursor metabolite. A
distinction may be made between partly multi-part carrier-prodrug systems and

biotransformation systems. The latter contain the active substance in a form that requires

20~
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chemical or biclogical metabo 1i.sation. The skilled man will be familiar with prodrug
systems of this kind (Sloan, Kenneth B.; Wasdb, Scott C. The role of prodrugs in
penetration enhancement. Percutaneous Penetration Enhancers (2nd Edition) (2006).51-
64; Lloyd, Andrew W. Prodrugs. Smith and Williams' Introduction to the Principles of

5 Drug Design and Action (4th Edition) (2006}, 211-232; Neervannan, Seshadri. Strategies

‘ to impact solubility and dissolution rate during drug lead optimization: salt selection and
prodrug design approaches. American Pharmaceutical Review (2004), 7(5), 108.1 10-113).
A suitable prodrug contains for example a substance of the general formulae which 1s
linked via an enzymatically cleavable linker (¢.g. carbamate, phosphate, N-glycoside or &

10 disulphide group to a dissolution-improving substance (¢.g. tetraethyleneglycol,
saccharides, amino acids). Carrier-prodrug systems contain the active substance as such,
bound to a masking group which can be cleaved by the simplest possible controllable
mechanism. The function of masking groups according to the invention in the compounds
according to the invention is to neutralise the charge for improving cell uptake. If the

5 compounds according to the invention are used with a masking group, these may also
additionaily influence other pharmacological parameters, such as for example oral
hioavailability, tissue distribution, pharmacokinetics and stability against non-specific
phosphatases. The delayed release of the active substance may also involve a sustained-
release effect. In addition, medified metabolisation may occur, thus resulting in a higher

26 efficiency of the active substance or organic specificity. In the case of a prodrug
formulation, the masking group or a linker that binds the masking group to the active
substance is selected such that the prodrug is sufficiently hydrophilic to be dissolved i the
blood serum, has sufficient chemical and enzymatic stability to reach the activity site and
is also sufficiently hydrophilic to ensure that it is suitable for diffusion-controlled

25 membrane transport. Furthermore, it should aliow chemically or enzymatically induced
release of the active substance within a reasonable period and, it goes without saying, the
auxiliary components released should be non-toxic. Within the scope of the invention,
however, the compound without a mask or linker, and a mask, may be regarded as &
prodrug which first of al! has to be prepared in the cell from the ingested compound by

30 enzymatic and biochemical processes.
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List of abbreviations

abs. absolute, anhydrous

Ac acetyl

Bn benzyl

Boc tert.~butyloxycarbonyl

Bu butyi

C concentration

cHex cyclohexane

d day(s)

TLC thin layer chromatography

DCM * dichloromethane

DEA diethylamine

DIPEA - N-ethyl-N,N-diisopropylamine (Hiinig base)

DMF N, N-dimethylformamide

DMSO dimethylsulphoxide

ESI electron spray ionization

Et ethyl

FtOH ethanol

h hour(s) ‘ .

HATU O-(7-azab enzotriazol-1-y)-N, N, N, N'-tetramethyl-uronium
tetrafluorophosphate

hex hexyl

HPLC high performance liquid chromatography

i 180

IR infra red spéctroscopy

cone. concentrated

LC liquid chromatography

Me methyl

MeCH methanol

min minute(s) _

MPLC medium pressure liquid chromatography

0.
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MS mass spectrometry
NMP N-methylpyrrolidone
NP normal phase

Pd,dbas tris (dibenzylidencacetone)dipalladium(0)

Ph phenyl

Pr propyl

Py pyridine

rac racentc

R (Rf) retention factor

RP reversed phase

RT ambient temperature
TBTU O-(benzotriazol-1-yh)-N, N, N', N*-tetramethyi-uronium tetrafluoroborate
Temp. temperature

tert. tertiary

TFA trifluoroacetic acid
THF tetrahydrofuran

tRet. retention time (HPLC)
Uuv ultraviolet

X-Phos 2-dicyclohexylphosphiono-2'4', €' triisopropyl -1,1-biphenyl
Features and advantages of the preslent invention will become apparent from the following

detailed Examples which illustrate the fundamentals of the invention by way of example,

without restricting its scope:
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Preparation of the compounds aceerding to the invention

 General

All the reactions are carried out — unless stated otherwise - in commercially obtainable
apparatus using methods conventionally used in chemical laboratories.

Air- and/or moisture-sensitive starting materials are stored under protective gas and
corresponding reactions and manipulations using them are carried out under protective gas

{nitrogen or argon).

Microwave reactions are carried out in an Initiator made by Biotage or an Explorer made

by CEM in sealed containers (preferably 2, 5 or 20 mL), preferably with stirring.

Chromatography

For the preparative medium pressure chromatography (MPLC, normal phase) silica gel is
used which is made by Millipore (named: Granula Silica Si-60A 35-70 um) or C-18 RP-
silica gel (RP-phase) made by Macherey Nagel (named: Polygoprep 100-50 C18).

The thin layer chromatography is carried out on ready-made silica gel 60 TLC plates on
glass (with fluorescence indicator F-254) made by Merck,

The preparative high pressure chromatography (HPLC) is carried out using columns made
by Waters (named: XTerra Prep. MS CI8, 5 uM, 30 x 100 mm or XTerra Prep. MS C18,
5 pm, 50 x 100 mm OBD or Symmetrie CI§, 5 pm, 19 x 100 mm er Sunfire C18 OBD, 19
x 100 mm, 5 um or Sunfire Prep C 10 pm OBD 50 x 150 mm or X-Bridge Prep C18 5 um
OBD 19 x 50 mm), Agilent (named: Zorbax SB-C8 5 um PrepHT 21.2 x 50 mm) and
Phenomeﬁ.ex (named: Gemini C18 5 um AXIA 21.2 x 50 mm or Gemini C18 10 um 50 x
150 mm), the analytical HPLC (reaction control) is carried out with columns made by
Agilent (named: Zorbax SB-C8, 5 um, 21.2 x 50 mm or Zorbax SB-C8 3.5 um 2.1 x 50
mm) and Phenomenex (named: Gemini C18 3 um 2 x 30 mm).

HPLC mass spectrdscopy/UV spectrometry

The retention times/MS-ESI" for characterising the examples are obtained using an HPLC-
MS apparatus (high performance liquid chromatography with mass detector) made by
Agilent. Compounds that elute with the inj éction peak are given the retention time tgre, =
0.00.

4.



11 CH, 2.05 590 15 21 FF F4, a NH Oip 9 NHCH, ,N...".".... H,C 1.79 556 2 No. Structure tRet (HPLC)
[min] MS (MAW PTIC2 IC50 [on 22 F_cO CACcreckZ N,,,,N NH 0."AJE 0 1, cc, NHCH, 2.02 626

20

25

30

WO 2010/058032

Method A

Column:
Eluant:
Detection:
Mass range:
Fragmentor:
Gain EMV:
Injection;

Separation:

Column temp.:

Gradient:

Method B:

Column:
Bluant:
Detection:
Mass range:
Fragmentor:
Gain EMV:~
Injection:

Flow:

Colurmn temp.:

Gradient:

Method C:

.. Column;:

PCT/EP2009/865768

Waters, Xterra MS CI8, 2.5 pm, 2.1 x 30 mm, Part.No. 186000592
A: Hz0 with 0.1% HCOOH; B: acetonitrile (HPLC grade)

MS: Positive and negative mode

120 — 900 mv/z

120

1; Threshold: 150; Stepsize: 0.25; UV: 254 nm ; Bandwidth: 1
Inj. Vol. 5 uL

Flow 1.10 mL/min

40°C

0.00 mun: 5% solvent B

0.00 — 2.50 min; 5% =2 95 % solvent B

2.50 - 2.80 min: 95 % solvent B

2.81 - 3.10 mun: 935 % ~» 5 % solvent B

Waters, Xterra MS C18, 2.5 pum, 2.1 x 50 mm, Part.No. 186000554
A H,0 with 0.1 % HCOOQOH; B: acetonitrile with 0.1 % HCOOH
MS: Positive and negative mode

100 — 1200 m/z

70

Threshoid: 1 mAU; Stepsize: 2 nm; UV: 254 nm as well as 230 nm

-Standard I uL

0.6 mL/min

3seC

0.00 min: 5 % solvent B

0.00 ~ 2.50 min: 5 % <> 95 % solvent B
2.50 — 4.00 min: 95 % solvent B

4.00 - 4.50 min: 95 % = 5 % solvent B
4.50 — 6.00 min: 95 % solvent A

Waters, X-Bridge CI§, 3.5 um, 2.1 x 50 mm,
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Eluant;

Detection:
Mass range:

Fragmentor:

Gamm EMV:
Injection:

Flow:

Column temp.:

Gradient:

Method D:

Colamn:
Fluant:

Detection:

Mass range:

Fragmentor:

Gain EMV:
Injection:

Flow:

Column temp.:

Gradicnt:

Method E:

Column:
Eluant:

Detection:

Mass range:

Fragmentor:

Gain EMV:

N ..-Nell iss NH OIP o NH ..N.._z H2C 2.04 574

PCT/EPZO09/0653768

A HO with 10mM NHz; B: acetonitrile with 10nM NH; -
MS: Positive and negative mode

100 - 800 m/z |

70

Threshold: 1 mAU; Stepsize: 2 nm; UV: 220-320 nm
Standard 1 ul

0.8 mL/min

25°C

0.00 min: 2 % solvent B

0.00 — 4.00 min: 2 % > 98 % solvent B

4.00 — 6,00 min: 98 % solvent B

Waters, X-Bridge C18, 3.5 um, 2.1 x 50 mm,

A: HO with 0.1 % HCOOH; B: acetonitrile with 0.1 % HCOOH
MS: Positive and negative mode

100 — 800 m/z

70

Threshold: 1 mAU; Stepsize: 2 nm; UV: 220-320 nm
Standard 1 ul.

0.8 mL/mm

35°C

0.00 min: 2 % solvent B

0.00 — 4.00 min: 2 % => 98 % solvent B

4.00 - 6.00 min: 98 % solvent B

Phenomenex Gemini C18, 3.0 pm, 2.0 x 50 mim,

A: H;0 with 10mM NHs; B: acetonitrile with 10nM NH;
MS: Positive and negative mode

100 — 800 m/z

70

Threshold: 1 mAU; Stepsize: 2 nm; UV: 220-320 nm
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Injection: Standard 1 pL
Flow: 1.0 mL/min
Column temp.: 35°C
Gradient: 0.00 min: 2 % solvent B
5 0.00 — 3.50 min: 2 % = 98 % solvent B
3.50 — 6.00 min; 98 % solvent B
Method F:

Colummn: Phenomenex Gemini C18, 3.0 um, 2.0 x 50 mm,
Eluant: A H,0 with 0.1 % HCOOH; B: acetonitrile with 0.1 % HCOOH

16 Detection: MS: Positive and negative mode
Mass range: 100 — 800 m/z
Fragmentor: 70
Gain EMV: Threshold: 1 mAU; Stepsize: 2 nm; UV: 220-320 nm
Injection: Standard 1 pL.

15 Flow: 1.0 mL/min
Colummn temp.:  35°C
Gradient: 0.00 min: 2 % solvent B

0.00 -3.50 min: 2 % ~> 98 % solvent B
3,50 — 6.00 min: 95 % solvent B

20 The compounds according to the invention are prepared by the methods of synthesis
d.cscribed below, in which the substituents of the general formulae have the meanings
specified hereinbefore, These methods are intended to illustrate the invention without
restricting it to their content or limiting the scope of the compounds claimed to these "
Examples. Where the preparation of the starting compounds is not described, they are

25 | commercially obtainable or may be prepared analogously to known compounds or methods
‘described herein. Substances described in the literature are prepared according to the

published methods of synthesis.
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Reaction scheme A

0
Q R?
— 1 g
z NE/N R* ? N/N
<Y
Cl

1

R

At A2 )

Example compounds of type (1) are prepared from 2 4-dichloro-pyrimidines A-1 by
nucleophilic aromatic substitution of the chlorine in the 4 position of the pyrimidine with a

phenol OR®, a thiophenot SR® or by coupiing benzylmetal halides HalMetR” and

th

subsequently exchanging the second chlorine by means of an amine A-NH,. Alternatively,
starting from 2 4-dichloropyrimidines A-1, it is possible to carry out the exchange in
position 2 of th,é pyrimidine with amines A-NH; and subsequent substitution of the
chlorine in position 4 of the pyrimidine with a phenol OR?, a thiophenol SR? or by

10 coupling benzylmetal halides HalMetR®, As an alternative to the conventional
nucleophilic substitutions, the transition metal-catalysed reaction of A-NH; with the
corresponding 2-chloropyrimidines A-2 is possible. R and R are each suitable groups for
arriving at example compounds.
The nucleophilic aromatic substitutions at A-1, A-2 and A-3 are carried out using methods

15 known from the literature (e.g.: WO2008/040951) in common solvents, such as for
example THF, DCM, NMP, DMSO, toluene or DMF using a base such as for example
DIPEA, pyridine, LiOH, Cs;COs or KO¢Bu , an acid such as for example HCl or a Lewis
acid such as for example ZnCly. The alcohols ORZ, the sulphides SR®, the organometallic
compounds HalMctR? and the amincs A-NH; used arc commercia iy obtainablc or arc

20 synthesised by methods known from the literature. The 2- ammo~4 ~oxopyrimidines,
2-amino-4-thiopyrimidines or 2-amino-4-carbapyrimidines of type (1) which may be
obtained directly by these reaction methods may be further modified in R and R* ata
suitable point in the manner known from the literature or analogous ly to the literature to
form further derivatives of type (1). Thus, for example, the groups R' and R? of diréctly

25 accessible 2-amino-4-oxo-pyrimidines, 2-amino-4-thiopyrimidines or 2-amino-4-

carbapyrimidines of type (1), which consist of a carboxylic acid, sulphonic acid, halogen-
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or amino-substifuted aryl or heteroaryl, may be converted by reactions of substitution (at

the heteroaryl itself), atkylation, acylation, amination or addition.

Starting materials

Where their preparation is not described, the starting materials are commercially
obtainable, known from the literature or easily obtainable by the skilled man usiﬁg general
methods, for example

4-amino-2-chiore-5-methoxy-benzoic acid, 4-amino-Z-ﬂuoro_;S—metiloxy-benzoic acid,
(WO2008/040951)

4~(4-chloro-5-triflnoromethyl-pyrimidin-2-ylamino)-benzoic acid (WO 2007003596)
4-(4-chloro-S-triflucromethyl-pyrimidin-2-ylamino)-3-methoxy-benzoic acid,
4-(4-chloro-5-triftueromethyl-pyrimidin-2-ylamine)-2-chloro-5-methoxy-benzoic acid,
4-(4-chloro-5-trifiuoromethyl-pyrimidin-2-ylamino)-2-fluoro-5-methoxy-benzoic acid,
{(analogously to WO 2007003596)

7-amino-2-methyl-2,3-dihydro-isoindol-1-one (WO02005/016894)

tert-butyl 4-benzylamino-3-fleoro-piperidine-1-carboxylate, (J. Med. Chem. (1999),
42(12), 2087-2104).

8-amino-2-methyl-3,4-dihydro-iscquinelin-1-one (W02005/016894}

benzyl (3S,4S)-4—tert—butoxycarbony}amino-B-hydroxy-piperidine—l-carboxylate and
henzyi (3R,4R)~4-tert—butoxycarbonylamiﬁ0—3-hydroxy-piperidine-I-carhoxylate (WO
2004/058144)

7-hydroxy-2-methyl-2,3-dihydro-isoindol-1-one

7-amino-2-methyl-2,3-dihydro-isoindoi-1-on¢ (5 g) is suspended in a mixture of ice (12.6
g) and conc. HyS04 (8.62 g). Aqueous sodium nitrite solution (2.5 molar, 16 mL) is added

dropwise, so that the temperature does not rise above 0°C and the solution is stirred for

" 15 min at this temperature. Then H20 (60 mL) is added and the solution is heated to 80°C

for 30 min. For working up it is combined with 10 % NaCl solution (100 mL) and
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extracted twice with 100 mL of CH,Cly. The combined organic phases arc dried on
magnesium sulphate, filtered off from the desiccant and the solvent is eliminated in vacuo.

The final purification is carried out by preparative HPLC.

(R)-7-hydroxy-2,3-dimethyl-2,3-dihydro-isoindol-1-one and (5)-7-hydroxy-2,3-
5 dimethyl-2,3-dihydro-isoindol-1-one '

a) 2-methvl-3-methylene-7-nitro-2.3-dihvdro-isoindol-1-one

NO, O NG, o
MeNHZ2
O/\ e N
o MeOH

Ethyl-2-acetyl-6-nitrobenzoate (11.12 g) is suspended in a mixture of MeOH (70 mL) and
MgSOs.  Methylamine (2 molar in THF, 28.13 mL) is added dropwise and the solution is

10 stirred for 15 min at this temperature. Then it is preheated to 70°C for 18 h. The solvent 18
climinated in vacuo, the residue is taken up in dichloromethane (100 mL.), washed with
sodium chloride solution (10 %) dricd on magnesium sulphate, filtered off from the

“desiccant and the solvent is eliminated in vacuo. For purification it is recrystallised from
toluene (250 ml.).

15 b)7-amino-2,3-dimethyl-2,3-dihvdro-isoindol-1-one

NO, o N oo

Pd/C /
N— T I N—
THF \

2-methyl-3-methylene-7-nitro-2,3-dihydro-isoindoi-1-one (13.96 g) is suspended in THF
and mixed with a spatula tip of Pd/C (5%) and hydrogenated under H; pressure (3 bar).
For working up the catalyst is filtered off and the solvent 1s eliminated in vacuo.

20 ¢) 7-hydroxv-2,3-dimethyl-2.3-dihvdro-isoindol-1-one

N o ¢ o
NaNO2
N H2504 N

7-amino-2,3-dimethyl-2,3-dihydro-isoindoi-1-one (11.45 g) is suspended in a mixture of
ice (27 g) and H2804 conc. (9.70 mL) and cooled to -10°C.  Aqueous sodium nitrite
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soiut}';on (2.5 molar, 31.18 mL) is added dropwise, so that the temperature does not rise
above 0°C and the solution is stirred for 15 min at this temperature. Then H;0 (135 mL) 1s
added and the sohition is heated to 80°C for 15 min. For working up it is combined with
10 % NaCl solution (100 mL) and extracted twice with 100 mL of CH,Cl. The organic

5  phase is extracted with NaOH solution (0.2 molar) and then the aqueous phase is acidified
(HCl ag. conc.) and re-extracted with CH>Cla. The organic phase is dried on magnesium
sulphate, filtered off from the desiccant and the solvent is eliminated in vacuo.
d) (R)-7-hydroxy-2.3-dimethyl-2,3-dihydro-isoindoi-1-one and (S)-7-hydroxy-2.3-
dimethyl-2,3-dihvdro-isoindoi-1-one

O O © O . 0 0
N— g8 N

The two enantiomers arc separated by chromatography of the racemate through a chirally
modified columm (CHIRALCEL® OD-1, n-heptane/CH2CI2 50/50). '

10

7-hydroxy-2,3,3-trimethyl-2,3-dihydro-iseindol-1-one

a) 2-(3-methoxv-pheny)-2-methvl-propionitriie

@\//}N | Q)(’N
15

NaH (14.13 g, 60 %) is suspended 1n THF (400 mL) and cooled to 0°C.
(3-methoxyphenyl)-acetonitrile (20 g) is dissolved in THF (20 mL) and added dropwmc
After 30 min at this temperature methyl iodide (19.46 mL) in THF (20 mL) is added. After

16 h at 0°C the reaction mixture is combined with H,0 and extracted 3 times with CH:Cl.

20 The combined organic phases are dried on magnesium sulphate, filtered off from the
desiccant and the solvent is climinated in vacuo. The residue is used in the next reaction
step without any further purification.

b) 2-(3-methoxy-phenyl)-2-methyl-propionic acid
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2-(3-methoxy-phenyl)-2-methyl-propionitrile (28.55 g, 80 %) 1s dissolved in
ethyleneglycol, combined with KOH (14.48 g) and heated to 150°C. After 18 h the
reaction mixture is taken up in aqueous NaCl sbiution (10 %) and extracted 3 times with
CHCl and EtOAc. The aqueous phase is then acidified with HCL {1 molar, agueous) and
extracted with EtOAc. The resulting organic phase is extracted another 3 times with HCI
(1 molar, aqueous), dried on magnesium sulphate, filtered off from the desiccant and the
solvent is eliminated in vacuo. The residue is used in the next reaction step without any
further purification.

¢) 1-(l-isocyanato-1-methylethyl)-3-methoxvbenzene

Q

i
it

o] Ph2PON3
o]

2-(3-methoxy-phenyl)-2-methyl-propionic acid (24.40 g) is dissolved in toluene (120 mL)

Z=0

and cooled to 0°C.  Tricthylamine (16.61 ml) and diphenylphosphorylazide (24.37 g) are
added. After 0.5 h the mixture is heated to 110°C. After 3 h the reaction mixture is diluted
with EtOAc, cooled to 0°C, extracted with NaHCO; solution and NaCl solution (H;O,
10%), dried on magnesium sulphate, filtered off from the desiccant and the solvent is
eliminated in vacuo. The residue is used in the next reaction step without any further
purification.

&) 7-methoxv-3.3-dimethyl-2.3-dihvdro-isoindol-1-one and 7-methoxy-3.3-dimethvi-2.3-

| dihvdro-isoindol-1-one

~o o 0 o

i
FeCi3 N

FeCl; (40.00 g) is suspended in dichloroethane (10 ml.) and cooled to G6°C.

C

@]

[-(1-isocyanato-I-methylethyl)-3-methoxybenzene (21.40 g, dissolved in 10 mL
dichloroethane) is added dropwise. After 1.5 h H,O is added and the mixture 1s stirred for
15 min. After the addition of CH>Cl the aqueous phase is se?arated off and discarded.
The organic phase is extracted with aqueous tartaric acid solution, dried on magnesium

sulphate, filtered off from the desiccant and the solvent is eliminated in vacuo. The two
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regioisomers arc separated using a silica gel column (cHex/FtOAc 20:80 to 0:100). |

2) 7-methoxy-2.3.3 —trimethvl~2,3~dihvdro-iéoindo I-1-one

o) o O

Mel N—

7-methoxy-3,3-dimethyl-2,3-dihydro-isoindol-1-one (3.16 g} is dissolved in THF (50 mL)
5  and NaH (7.88 g) is added batchwise. After 5 min methyl iodide (7.18 mL) is added.

After 18 h at 0°C the reaction mixture is combined with H,0/AcCN as well as Isolute and

purified by RP HPLC.
f) 7-hvdroxy-2.3.3-trimethyl-2,3-dihydro-iseindol-1-one
07 o e o
N— BB N—

16 7-methoxy-2,3,3-trimethyl-2,3-dihydro-isoindol-1-one (0.18 g) is dissolved in CH,Cly (4.5
mL) and cooled to -78°C. After the addition of BBr; (1 molar in CH,Cl,, 2.92 mlL ) the
reaction mixture is aliowed to warm up to -10°C within 3 h. For working up it is diluted
with CH,Cl, and extracted with NaCl solution (H0, 10 %). The organic phase is dried on
magnesium sulphate, filtered off from the desiccant and the solvent is eliminated in vacuo.

15 The residue is used in the next reaction step without any further purification.

(3R,4R)-3-methoxy-1-methyi-piperidin-4-yianiine

2} benzyl (3R.AR)-4-tert-butoxycarbonylamino-3-methoxy-piperidine- 1-carboxylate

< K
/J%O : | N/&O

I
le"“o é “““ O\
|\N Mel

PO L
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.benzyi (38,48)-4-tert-butoxycarbonylamino-3-hydroxy-piperidine- I -carboxylate (5.00 g)
is dissolved in THF (6 mL) and combined with 30 mL aqueous, semiconcentrated NaOH
solution, benzyltriethylammonium chloride as well as dimethylsulphate (2.26 mL). After
22 h HyO (200 mL) is added and the mixture is extracted with EtOAc (150 mL). The

5 organic phase is dried on magnesium sulphate, filtered off from the desiccant and the
solvent is eliminated in vacuo. Purification is carried out using a silica gel column
(cHex/EtOAc 65/35).
b) tert-butyl ({3R.4R)-3-methoxy-piperidin-4-vl}-carbamate

A

e}

10 Benzyl (3R, 4R)-4-tert-butoxycarbonylamino-3-methoxy-piperidine-1-carboxylate
(2.88 g) is dissolved in ethanol and combined with a spatula tip of PA/C and hydrogenated
under Hy pressure (4 bar). After 18 h the catalyst is filtered off and the solvent is
eliminated in vacuo. The residuc is used in the next reaction step without any further
 purification.

15 ) tert-butyl {(3R.4R)-3-methoxv-1-methyl-piperidin-4-vi)-carbamate

A -k
A

o}

A
O O
CHO
|

Tert-butyl ((3R.4R)-3-methoxy-piperidin-4-yl)-carbamate (2.88 g) is dissolved with
formaldchyde (1.79 mL, 37 % solution in H,0) and acctic acid (100 ul) in DMF. Then
Na(OAc):BH (12.59 g) is added. After 20 h the reaction mixture is combined with

.34
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aqueous .NHHC03 solution (saturated with NaCl) and extracted 5 times with EtOAc. The
combined organic phase is dried on magnesium sulphate, filtered off from the desiccant
and the solvent is eliminated in vacuo. The residue is used in the next reaction step
without any further purification.

5 d) (3R.4R)-3-methoxy-1-methvl-piperidin-4-ylamine

A

Y 0 N

,."‘O\ ,,,,, Q\
HCH
N s

| |
Tert-butyl ((3R,4R)-3-methoxy-1-methyl-piperidin-4-yl)-carbamate (3.01 g) is combined
with HC1 (4 molar in dioxane, 25 mL). After 1 h the reaction mixture is freed from the
solvent in vacuo and used in the next step without any fuﬁher purification.

10 fert-butyl (3R, 45)-4-amino-3-fluoro-piperidine-1-carboxvlate

N N
. 2 ]
! !
s e
0”9, o0,

A . Ny

Tert-butyl (3R,4S}-4—bcnzy1&mino-3-ﬂuoro—piperidinc—1—carboxylate (2.13 g} is suspended
in THF and mixed with a spatula tip of Pd(OH), and hydmgenated under H; pressure (7
bar), For working up the catalyst is filtered off and the solvent is eliminated in vacuo and

15 the residue is used in the next step without any further purification.

Example 1: Benzyl 2-chloro-4-[5-chloro-4-(2-methyl-3-o0x0-2,3-dihydro-1H-isoindol-4-

yloxy)-pyrimidin-2-ylamino]-5-methoxy-benzoate

a) 7-(2.5-dichloro-pyrimidin-4-vioxv)-2-methyl-2.3-dihydro-isoindol-1-one
el
o )':I
lejcs . ©  €s,00, CH,CL GrmNT e o
C!AN/ cl N— @fg\,_

_35.
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2.4,5-trichloropyrimidine (0.20 g) and 7-hydroxy-2-methyl-2,3-dihydro-isoindol-1-one are
dissolved in DCM (10 mL}), cooled to 0°C and combined with caesium carbonate (0.75 g).
The cooling bath is removed and the mixture is stirred for 16 h. For working up the
mixture 18 combined with 10 % NaCl solution (100 mL) and extracted three times with 75
ml ethyl acetate. The combined organic phases are dried on mdgneszum sulphate, filtered
off from the desiccant and the solvent is climinated m vacuo.

b) benzyl 2-chloro-4-I5-chioro-4-(2-methyl-3-0x0-2.3-dihydro-1H-isoindoi-4-vioxv}-

pyvrimidin-2-vlamino]-5-methoxv-benzoate

E N N/j(?l
cl i
NS 2
)!:I © Pd,dba,, XPhos | NNTO 9
SN gk o
Ci csco, N—
cl

N— G0
>4 -
S

7-(2.5-dichloro-pyrimidin-4-ylo xy}-2-methyl-2,3-dihydro-isoindol-i-one (0.10 g}, benzyl
4-amino-2-chloro-5-methoxy-benzoate {0.28 g), Pdydbas (18 mg), X-Phos (37 mg) and
Cs,COs are weighed into a microwave vial and argon flushing is carried out. Then toluene
(1 mL) and NMP (50 pL) are added, argon flushing is carried out again and the mixture is
stirred for 5 min at 150°C in the microwave. For working up the mixture is diluted with
ACN (20 mL) and combined with Isolute (Separtis GmbH). The solvent is eliminated m
vacuo and then purified by preparative HPLC. (ICsp = 53 nmol)

Example 2: 2-chloro-4-[5-chioro-4-(2-methyl-3-0x0-2,3-dihydro-1 H-isoindol-4-yioxy)-
pyrimidin-2-ylamine]-5--methoxy-V-(1-methyl-piperidin-4-yl)-benzamide
a) 2-chioro-4-[5-chloro-4-(2-methyl-3-0x0-2,3-dihydro-1/-isoindoi-4-yloxy)-

pyrimidin-2-ylamino]-5-methoxy-benzoic acid

- -36-
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Benzyl 2-chioro-4-[S~chloro-4-(2-methyi-3-0x0-2,3-dihydro-1 H-isoindol-4-yloxy)-
pyrimidin—Z—ylamino]—S~meth05§y»benzoate (75 mg) is dissolved in THF (150 mL),
PA(OH), (0.01 g) is added and the mixture is stirred for 2h under H; gas. For working up

5 the mixture is diluted with ACN (20 mL) and Isolute is added. The solvent is filfered off
from the catalyst and the solvent is eliminated in vacuo.
b} 2-chioro-4-[ 5-chloro-4-(2-methyl-3-0x0-2,3-dihydro-1H-isoindoi-4-yloxy}-pyrimidin-2-
ylamino]-5-methoxy-N-(1-methyl-piperidin-4-yl)-benzamide

cl N\ c

)\’I

;\[1 3}

10 2—chI0r0-4—{5—Chioro-4~(2—methyi—3—0x0—2,3—dihy‘dr0—1H—isoindo1—4—y10xy)~pyrifnidin—2—
ylamino]-5-methoxy-benzoic acid (65 mg), TBTU (60 mg) and DIPEA (0.1 mL.) are
suspended in DMF (0.50 mL) and stirred for 5 min. l-methylpiperidin-4-amine (18 mg) is
added and the reaction mixture is stirred for a further 20 min. Th¢ reaction mixture is

purified by HPLC without working up. (ICss = 1 nmol).

15 The following compounds 3 to 215 are synthesised analogously, with the corresponding 2-

chioropyrimidines as educts:

37-
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Table 1: Examples 3 - 215
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The following Examples describe the biological activity of the compounds according to the

invention without restricting the invention to these Examples.

PTYK2 enzyme test

5 This test uses active PTK2 enzyme (Invitrogen Code PV3832) and poly-Glu-Tyr (4:1,
Sigma P-0275) as the kinase substrate. The kinase activity is detected by means of the
phosphorylation of the substrate in a DELFIA™ assay. The phosphorylated substrate is
detected with the europium-labelled phosphotyrosine antibody PY20 (Perkin Elmer, No.:
ADO0G38).

10 Inorder to determine concentration-activity curves with PTK2-inhibitors the compounds
are serially diluted in 10 % DMSO/H,0 and 10 pL of cach dilution are dispensed per well
in a 96-well microtitre plate (clear U-shaped base plate, Greiner No. 650101} (the
inhibitors are tested in du;ﬁlicates) and mixed with 10 uL/well of PTK2 kinase (0.01
pg/well). PTK2 kinase is diluted accordingly beforehand with kinase dilution buffer (20

15 mM TRIS/HCL pH 7.5, 0.1 mM EDTA, 0.1 mM EGTA, 0.286 mM sodium orthovanadate,
10 % glycerol with the addition of freshly prepared BSA (fraction V 1 mg/mL) and DTT (1
mM)). The test compound and the PTK2 kinase are pre-incubated for I h at RT and
shaken at 500 rpm. Then 20 uL ATP Mix (30 mM TRIS/HCI pH 7.5, 0.02 % Brij, 0.2 mM
sodium orthovanadate, 10 mM magnesium acetate, 0.1 mM EGTA, 1 x Phosphatase

26 Inhibitor Cocktail 1 (Sigma, No.: P2850), 50 uM ATP (Sigma, No.: A3377; 15 mM stock
solution)) are added. The reaction is started by the addition of 10 pL/well of poly
(Glu, Tyr) substrate (25. ug/weﬂ poly (Glu, Tyr), 0.05 ng/well biotinylated poly (Glu,Tyr)
dissolved in 250 mM TRIS/HCL pH 7.5, 9 mM DTT) — the final concentration of DMSO 1is
2 %, After 1 h kinase reaction (the plates are shaken at 500 rpm), the reaction is stopped

25 by the addition of 12 uL/well of 100 mM EDTA, pH €. And shaken for a further 5 min at
RT (500 U/min).

55 uL of the reaction mixture are transferred into a streptavidin plate (Strepta Well High
Bind (transparent, 96-well) made by Roche, No.: 11989685001) and incubated for ] h at
RT (shaking at 500 rpm). Then the microtitre plate is washed three times with 200 nl/well

30 D-PBS (Invitrogen, No.:14190). 100 uL of 1:2000 diluted DELFIA Eu-N1 Anti- '

Phosphotyrosine PY20 antibody (Perkin Elmer, No.: AD0038, 1:2000 diluted in DELFIA

-R1-
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test buffer (Perkin Elmer, No.: 1244-111)) is then added and it is incubated for 1 h at RT
(shaking at 500 rpm). Then the plate is washed three times with 200 pL/well DELFIA
washing buffer (Perkin Elmer, No.: 1244-114), 200 pL/well strengthening solution (Perkin
Elmer, No.: 1244-1035) is added and the whole is incubated for 10 min at RT (shaking at

5 300 pm).
The time;delayed_ europium fluorescence is then measured in a microtitre plate reader
(Victor, Perkin Elmer). The positive control consists of wells that contain soivent (2 %
DMSO in test buffer) and display uninhibited kinase activity. Wells that contain test
buffer .instcad of enzyme act as a contro! for the background kinase activity.

10 The ICsq values are determined from concentration-activity analyses by iterative
calculation using a sigmoidal curve analysis algorithm (FIFTY, based on GraphPAD Prism

Version 3.03) with a variable Hill coefficient.

Soft-Agar Assay

15 - This cellular test is used to determine the influence of PTK2-inhibitors on the growth of
P(C-3 prostate carcinoma cells in soft agar (“anchorage-independent growth’). After an
incubation time of two weeks the cell vitality is demonstrated by Alamar Blue (resazurim)
staining.
PC-3 cells (ATCC CRL-1435) are grown in cell culture flasks (175 cm®) with F12

20 Kaighn's Medium (Gibco, No.: 21127) which has been supplemented with 10 % foctal calf
serum (Invitrogen, No.: 16000-044). The cultures are incubated in the incubator at 37°C
and 5 % CO, and are run twice a.week. The test T carried out in microtitre plates (Greiner,
No.: 655 185) and consists of a lower layer made up of 90 uL of medium with 1.2 %
agarose (Invitrogen, 4 % agarose ge! 1x liquid 40 mL., No.: 18300-012), followed by a cell

25 layer in 60.pL medium and 0.3 % agarose and finally a top layer comprising 30 pL
medium which contains the test compounds (without the addition of agarose). To prepare
the lower layer, 4 % agarose are decocted with 10x D-PBS (Gibceo, No.: 14200) and H2O
and thus predituted on 3 % agarose in 1 x D-PBS. The latter is adjusted witk oulturé
medium (F12 Kaighn's /10 % FCS) and FCS to a final dilution of 1.2 % agarose in F12

30 Kaighn's Medium with 10 % FCS. Each well of a microtitre plate is supplied with 90 uL
of the suspension for the lower layer and cooled to RT for 1 h. For the cell layer, PC-3

82
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cells are detached using trypsin (Gibco, 0.05 %; No.: 25300), counted and sceded 1n 60 pL
F12 Kaighn's (10 % FCS) with the addition of 0.3 % agarose (37°C). After cooling to RT
for 1 h the test compounds (30 pL from serial dilutions) are added for quadruple
measurements. The concentration of the test compounds usually covers a test range of

5 Dbetween 10 uM and 0.3 nM. The compounds (stock solution: 10 mM in 100 % DMSO)
are prediluted in F12 Kaighn's Medium + 6 % DMSO, to obtain a final concentration of
1 % DMSO. The cells are incubated at 37°C and 5 % CO, in a steam-saturated atmosphere
for 14 days. The metabolic activity of living cells is then demonstrated with the dye
Alamar Blue (AbD Serotec, No.: BUF012B). To do this, 18 uL/well of an Alamar Blue

10 suspension are added and the whole is incubated for approx. 8 h in the imcubator at 37°C.
The positive control consists of empty wells that are filled with a mixture of 18 pl. of
Alamar Blue reduced by autoclaving and 180 uL of F12 Kaighn's Medium (10 % FCS).
The fluorescence intensity is determined by means of a fluorescence spectrometer
(SpectraMAX GeminiXS, Molecular Devices). The excitation wavelength 1s 530 nm, the

15 emission wavelength 18 590 nm.
The ECsy values are determined from concentrations-activity analyses by iterative
calculation using a sigmoidal curve analysis algorithm (FIFTY, based on GraphPAD Prism

Version 3.03) with a variable Hili coefficient.

20 Phospho-PTK2 (pY397) Assay
| This celiular test is used to determine the influence of PTK2-inhibitors on the state of the
PTK2-phosphorylation at tyrosine 397 (pY397). |
PC-3 celis (prostate carcinoma, ATCC CRL- 1435) are grown in cell culture flasks (175
cmé) with F12 Kaighn's Medium (Gibco, No.: 21127) with the addition of 10 % foetal calf
25 serum (Invitrogen, No.: 16000-044). The cultures are incubated in the incubator at
37°C and 5 % CO; and run twice a week.
For the test, 2 x 10° cells pro well/90uL medium are plated out in 96-well microtitre plates
(Costar, No.: 3598) and incubated overnight in the incubator at 37°C and 5 % CO;. The
test compounds (10 uL from serial dilution) are added the next day. The concentration of
30 the test compounds usually covers a range of 50 uM and 0.8 nM. The test compounds

(stock solution: 10 mM in 100 % DMSO) are diluted in medium/medium 10 % DMSO .
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such that the final concentration is } % DMSQ. The cells are then incubated in the
incubator at 37°C and 5 % CO; for 2 h. Then the culture supernatant is removed and the
cells are fixed with 150 pl 4 % formaldehyde in D-PBS for 20 min at RT. The cell lawn
is washed five times with 200 pL 0.1 % Triton X-100 in D-PBS for 5 min in each case and
5 then incubated for 90 min with blocking buffer (5 % skirmnmed milk powder (Maresi
Fixmilch) in TBST (25 mM Tris/HCL, pH 8.0, 150 mM NaCl, 4.05 % Tween 20). The
blocking buffer is replaced by 50 ul. of the first antibody anti-phospho PTK2 [pY397]
rabbit monoclonal (Invitrogen/Biosource, No.: 44-625G), which is diluted 1:200 in.
blocking buffer, For control purposes, alternatively a PTK2 [total] antibody (clone 4.47

10 mouse monoclonal, Upstate, No.: 05-537), diluted 1:400 in blocking buffer is used. This
incubation is carried out at 4°C overnight. Then the cel! lawn is washed five times with
100 uL of 0.1 % Tween in D-PBS for 5 min in each case and 50 ul/well of second
antibody are added. In order to detect bound phospho-PTK2 [pY397] antibody a goat-
anti-rabbit antibody is used which is coupled with horseradish peroxidase (Dako, No.:

15 P0448; 1:500 dilution in blocking buffer). In order to detect bound PTK2 [total]-
antibodies a rabbit-anti-mouse antibody 1s used, which is also coupled with horseradish
peroxidase (Dako, No.: PO161; 1:1000 dilution in blocking buffer). This incubation is
carried out for 1 h at RT with gentle shaking. The cell lawn is then again washed five
times with 100 uL of 0.1 % Tween in D-PBS for 5 min in each case. Peroxidase staining

20 is carried out by adding 100 pL staining solution (1:]1 mixture of TMDB peroxidase
substrate (KPL, No.: 50-76-02) and peroxidase solution B (H,O;) (KPL, No.: 50-65-02).
The development of the stain takes place for 10 - 30 min in the dark. The reaction 1s
stopped by the addition of 100 uL/well of a 1 M phosphoric acid solution. The absorption
is determined photometrically at 450 nm with an absorption measuring device (VICTOR?

25  PerkinElmer). The inhibition of the anti-phospho PTK2 [pY397] immune staining is used
to determine ECso values. The staining with anti-PTK?2 {total]-antibodies is for control
purposes and should remain constant under the influence of inhibitor. The ECsq values are
determined from conceﬁtration-activity analyses by iterative calculation with the aid of a
sigmoidal curve analysis algorithm (FIFTY, based on GraphPAD Prism Version 3.03) with

.3{) a variable Hhll coefficient.
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The substances of the present invention are PTK2-kinase inhibitors. In view of their
hiological properties the new compounds of general formula (1) or (1a), the isomers
thereof and the physiologically acceptable salts thereof are suitable for the treatment of

diseases characterised by excessive or abnormal cell proliferation.

Such diseases include for example: viral infections (e.g. HIV and Kaposi's sarcoma);
inflammatory and autoimmune discases {e.g. colitis, arthritis, Alzheimer's discase,
glomerulonephritis énci wound healing); bacterial, fungal and/or parasitic infections;
leukaemias, lymphomas and solid tumours (e.g. carcinomas and sarcomas), skin diseases
(c.g. psoriasis); discases based on hyperplasia which are characterised by an increase in the
number of cells (e.g. fibroblasts, hepatocytes, bones and bone marrow cells, cartilage or
smooth muscle cells or epithelial cells (e.g. endometrial hyperplasia)); bone diseases and

cardiovascular diseases (c.g. restenosis and hypertrophy).

For ¢xample, the following cancers may be treated with compounds according to the
invention, without being restricted thereto:

brain tumours such as for example acoustic neurinoma, astrocytomas such as fibrillary,
protoplasmic, gemistocytary, anaplastic, pilocytic astrocytomas, glioblastoma,
gliosarcoma, pleomorphic xanthoastrocytoma, subependymal large-cell giant cell
astrocytoma and desmoplastic infantile astrocytoma; brain lymphomas, brain metastases,
hypophyseal tumour such as prolactinoma, hypophyseal incidentaloma, HGH (human
growth hormonc) producing adenoma and corticotrophic adenoma, cranioﬁharyngiomas,
medulloblastoma, meningeoma and oligodendroglioma; nerve tumours such as for example
tumours of the vegetative nervous system such as neuroblastoma, ganghoneuroma,
paraganglioma {pheochromocytoma, chromaffinoma) and glomus-caroticum tumour,
tumours on the peripheral nervous system such as amputation neuroma, neurcfibroma,
neurinoma (neurilemmoma, Schwannoma) and malignant Schwannoma, as well as
tumours of the central nervous system such as brain and bone marrow tumours, intestinal

cancer such as for example carcinoma of the rectum, colon, anus and duodenum; eyelid

tumours (basalioma or adenocarcinoma of the eyelid apparatus); retinoblastoma;

carcinoma of the pancreas; carcinoma of the bladder; lung tumours (bronchial carcinoma -
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‘small-cell lung cancer (SCLC), non-small-cell lung cancer (NSCLC) such as for example

spindie-cell plate epithelial carcinomas, adenocarcinomas (acinary, paillary, bronchiolo-
alveolar) and large-cel! bronchial carcinoma (gién{ cell carcinoma, clear-cell carcinoma));
breast cancer such as ductal, lobular, mucinous or tubular carcinoma, Paget's carcinoma;
non-Hodgkin's lymphomas "(B-Eymphatic or T-lymphatic NHL) such as for example hair
cell teukaemia, Burkitt's lymphoma or mucosis fungoides; Hodgkin's disease; uterine
cancer (corpus carcinoma or endometrial carcinoma); CUP syndrome (Cancer of Unknown
Primary), ovarian cancer (ovarian Carcinoma - MUCinous or Serous cystoma, endometriodal
tumours, clear cell tumour, Brenner's tumour); gall bladder cancer; bile duct cancer such as
for example Klatskin tumour; testicular cancer (germinal or non-germinal germ cell
tumours); laryngeal cancer such as for example supra-glottal, glotial and subglottal
tumours of the vocal cords; bone cancer such as for example osteochondroma, chondroma,
chondroblastoma, chondromyxoid fibroma, chondrosarcoma, osteoma, osteoid osteoma,
osteoblastoma, osteosarcoma, non-ossifying bone fibroma, osteofibroma, desmoplastic
bone fibroma, bone fibrosarcoma, malignant fibrous histiocyoma, osteoclastoma or giant

cell tumour, Ewing's sarcoma, and plasmocytoma, head and neck fumours (HNO tumours)

such as for example tumours of the lips, and oral cavity (carcinoma of thie lips, tongue, oral

cavity), nasopharyngeal carcinoma (tumours of the nose, lymphoepithelioma), pharyngeal
carcinoma, oropharyngeal caréiﬂomas, carcinomas of the tonsils (tonsil malignoma) and
(basc of the) tongue, hypopharyngeal carcinoma, laryngeal carcinoma (cancer of the
larynx), tumours of the paranasal sinuses and nasal cavity, tumours of the salivary glands
and cars; liver cell carcinoma (hepatocellular carcinoma (HCC); leukaemias, such as for
example acute leukaemias such as acute lymphatic/lymphoblastic leukaemia (ALL), acute
myeloid leukaemia (AML); chronic Iymphatic leukaemia (CLL), chronic myeloid
leukaemia (CML); stomach cancer (papiliary, tubular or mucinous adenocarcinoma,
adenosquamous, sqUAmMoUs or undifferentiated carcinoma; malignant melanomas such as
for example superficially spreading (SSM), nodular (NMM), lentigo-maligna (LMM},
acral-lentiginous (ALM) or amelanotic melanoma (AMM); renal cancer such as for
example kidney celi carcinoma (hypernephroma or Grawitz's tumour); oesophageal cancer;
penile cancer; prostate cancer; vaginal cancer or vaginal carcinoma; thyroid carcinomas

such as for example papillary, follicular, medullary or anaplastic thyroid carcinoma;
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thymus carcinoma (thymoma}); cancer of the urethra {carcinoma of the urcthra, urothelial

carcinoma) and cancer of the vulva.

The new compounds may be used for the prevention, short-term or long-term treatrnent of
the above-mentioned diseases, optionally also in combination with radiotherapy or other
"state-of-the-art" compounds, such as ¢.g. cytostatic or cytotoxic substances, cell

proliferation inhibitors, anti-angiogenic substances, steroids or antibodies.

The compounds of general formula (1) may be used on their own or in combination with
other active substances according to the invention, optionally also in combination with

other pharmacologically active substances.

Chemotherapeutic agents-which may be administered in combination with the compounds
according to the invention include, without being restricted thereto, hormones, hormone
analogues and antihormones (e.g. tamoxifen, toremifene, raloxifene, fulvestrant, megestrol
acetate, flutamide, nilutamide, bicalutamide, aminoglutethimide, cyproterone acetate,
finasteride, buserelin acetate, fludrocortisone, fluoxymesterone, medroxyprogesterone,
octreotide), aromatase inhibitors (e.g. anastrozole, letrozole, liarozole, vorozole,
exemestane, atamestance), LHRH agonists and antagonists (e.g. goserelin acetate,
luprolide), inhibitors of growth factors (growth factors such as for example "plateiet
derived growth factor” and "hepatocyte growth factor”, inhibitors are for examplé "growth
factor" antibodies, "growth factor receptor” antibodies and tyrosinekinase inhibitors, such
as for example gefitinib, lapatinib and trastuzumab); signal transduction inhibitors (e.g.
imatinib and sorafenib); antimetabolites (e.g. antifolates such as methotrexate, premetrexed
and raltitrexed, pyrimidine analogues such as 5-fluorouracil, capecitabin and gemcitabin,
purine and adenosine analognes‘ such as mercaptopurine, thioguanine, cladribine and
pentostatin, cytarabine, fludarabine); antitumour antibiotics (e.g. anthracyclins such as
doxorubicin; daunorubicin, epirubicin and idarubicin, mitomycin~C5 bleomycin,
dactinomycin, plicamyein, streptozocin); platinum derivatives (e.g. cisplatin, oxaliplatin,
carboplatin}; alkylation agents (e.g. estramustin, meciorethamine, melphalan,

chlorambucil, busulphan, dacarbazin, cyclophosphamide, ifosfamide, temozolomide,
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nitrosourcas such as for example carmustin and lomustin, thiotepa); antimitotic agents (e.g.
Vinca alkaloids such as for example vinblastine, vindesin, vinorelbin and vincristine; and
taxanes such as paclitaxel, docetaxel); topoisomerase inhibitors (e.g. epipodophyllotoxins
such as for example etoposide and etopophos, teniposide, amsacrin, topotecan, irinotecan,
5 mitoxantron) and various chemotherapeutic agents such as amifostin, anagrelid, clodronat,
filgrastin, interferon alpha, leucovorin, rituximab, procarbazine, levamisole, mesna,

mitotane, pamidronate and porfimer.

Suitable preparations mclude for example tablets, capsules, suppositories, solutions, -
particularly sotutions for injection (s.c., i.v., im.) and infusion - elixirs, ermulsions or

10 dispersible powders. The content of the pharmaceutically active compound(s) should be in
the range from 0.1 to 90 wt.-%, preferably 0.5 to 50 wt.-% of the composition as a whole,
i.c. Tn amounts which are sufficient to achieve the dosage range specified below. The

doses specificd may, if necessary, be given several times a day.

Suitable tablets may be obtained, for example, by mixing the active substance(s) with

15 known excipients, for example mert diluents such as calcium carbonate, calcium phosphate
or lactose, disintegrants such as corn starch or alginic acid, binders such as starch or
gelatine, tubricants such as magnesium stearate or talc and/or agents for deiaying release,
such as carboxymethyt cellulose, cellulose acetate phthalate, or polyvinyl acetate. The

tablets may also comprise several layers.

20 Coated tablets may be prepared accordingly by coating cores produced analogously to the
tablets with substances normally used for tablet coatings, for example collidone or shellac,
gum arabic, talg, titanium dioxide or sugar. To achieve delayed release or prevent
incompatibilities the core may also consist of a number of layers. Similarly the tablet
coating may consist of a number of layers to achieve delayed release, possibly using the

25  excipients mentioned above for the tablets.

Syrups or elixirs containing the active substances or combinations thereof according to the
invention may additionally contain a sweetener such as saccharine, cyclamate, glycerol or
sugar and a flavour enhancer, e.g. a flavouring such as vanillin or orange extract. They

may also contain suspension adjuvants or thickeners such as sodium carboxymethyl
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cellulose, wetting agents such as, for example, condensation products of fatty alcohols with

ethylene oxide, or preservatives such as p-hydroxybenzoates.

Solutions for injection and infusion are prepared in the usual way, ¢.g. with the addition of
isotonic agents, preservatives such as p-hydroxybenzoates, or stabilisers such as alkali
metal salts of ethylenediamine tetraacetic acid, optionally using emulsifiers and/or
dispersants, whilst if water is used as the diluent, for example, organic solvents may
optidnally be used as solvating agents or dissolving aids, and transferred into injection

vials or ampoules or infusion bottles.

Capsules containing one or more active substances or combinations of active substances
may for exarnple be prepared by mixing the active substances with inert carriers such as

lactose or sorbitol and packing them into gelatine capsules.

Suitable suppositorics may be made for example by mixing with carriers provided for this

purpose, such as neutral fats or polyethyleneglycol or the derivatives thereof.

Excipients which may be used include, for example, water, pharmaceutically acceptable
organic solvents such as paraffing (e.g. petroleum fractions), vegetable oils (e.g. groundnut
or sesame oil), mono- or polyfunctional alcohols (e.g. ethanol or glycerol), carriers such as
e.g. natural mineral powders {e.g. kaolins, clays, talc, chalk), synthetic mineral powders
(e.g. highly dispersed silicic acid and silicates}, sugars (c.g. cane sugar, lactose and
glucose) emuisifiers (e‘g..lignin, spent sulphite liquors, methylcellulose, starch and
p’olyvinylpyrroiidone) and lubricants (e.g. magnesium stearate, talc, stearic acid and

sodium lauryl sulphate).

The preparations are administered by the usual methods, preferably by oral or transdermatl

route, most preferably by oral route. For oral administration the tablets may, of course

contain, apart from the abovementioned carriers, additives such as sodium citrate, calcium

carbonate and dicalcium phosphate together with various additives such as starch,
preferably potato starch, gelatine and the like. Moteover, lubricants such as magnesium

stearate, sodium lauryi sulphate and talc may be used at the same time for the tabletting
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process. In the case of aqueous suspensions the active substances may be combined with

various flavour enhancers or colourings in addition to the excipients mentioned above.

For parenteral use, solutions of the active substances with suitable liquid carriers may be

used.

5 The dosage for intravenous use is from 1 - 1000 mg per hour, preferably between 5 and

500 mg per hour.

However, it may sometimes be necessary to depart from the amounts specified, depending
on the body weight, the route of administration, the individual response to the drug, the
nature of its formulation and the time or interval over which the drug is administered.

10 Thus, in some cases it majr be sufficient to use less than the minimum dose given above,
whereas in other cases the upper limit may have to be exceeded. When administering large
amounts it may be advisable to divide them up into a number of smaller doses spread over

the day.

The formulation examples that follow illustrate the present invention without restricting its

15 scope:

Examples of pharmaceutical formulations

A) Tablets per tablet |

20 active substance according to formula (1) 100 mg
lactose 140 mg
corn starch 240 mg
polyvinylpyrrolidone 15 mg
magnesium stearate Smg

25
500 mg
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The finely ground active substance, lactose and some of the com starch are mixed together.
The mixture is screened, then moistened with a solution of polyvinylpyrrolidone in water,
kneaded, wet-granulated and dried. The granules, the remaining corn starch and the
magnesium stearate are screened and mixed together. The mixture 18 compressed to

produce tablets of suitable shape and size.

B) Tablets per tablet
active substance according to formula (1) 80 mg
lactose 55 mg
corn starch 190 mg
microcrystalline cellulose 5 mg
polyvinylpyrrolidone 15 mg
sodium-carboxymethyl starch - 23mg
magnesium stearate 2 mg

400 mg

The finely ground active substance, some of the com starch, lactose, microcrystalline
cellulose and polyvinylpyrro lidone are mixed together, the mixture is screened and worked
with the remaining corn starch and water to form a granulate which is dried and screened.
The sodiumcarboxymethyl starch and the magnesium stearate are added and mixed in and

the mixture is compressed to form tablets of a suitable size.

C) Ampoule solution
active substance according to formula (1) 50 mg
sodium chloride ' 50 mg
water for inj. Sml
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The active substance is dissolved in water at its own pH or optionally at pH 5.5 to 6.5 and
sodium chloride is added to make it isotonic. The solution obtamed is filtered free from
pyrogens and the filtrate is transferred under aseptic conditions into ampoules which are
then steritised and sealed by fusion. The ampoules contain 5 mg, 25 mg and 50 mg of

5 active substance,
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Claims

1.  Compounds of general formula (1a)

Y
HN@ . (1a)
R

A denotes a group, optionally substituted by one or more identical or different R, selected

, wherein

5 from among Cs.ecycloalkyl, 3-8 membered heterocycloalkyl, Cs.saryl and 5-12 membered
heteroaryl;

R’ and R? each independently of one another denote hydrogen or a group selected from among

R®, R® and R® substituted by one or more identical or different R® and/or R";

R? denotes a group selected from among hydrogen, halogen, —~OR°, -OC¥F;, ~SR°, -NR'R’, —
10 CF,, —CN, —=OCN, —SCN, ~NQ, -NOQ,, Cy.aalkyl, C,.;haloalkyl and C;shaloalkyloxy;

W and Y each independently of one another represent CHy, O, N-R® or N-OR®;

each R* is selected iﬁdependently of one another from among C,alkyl, Cs.ocycloalkyl, Cu
secycloallylalkyl, Cq aryl, Crysarylalkyl, 2-6 membered heteroalkyl, 3-8 membered
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heterocycloalkyl, 4-14 membered heterocycloalkylalkyl, 5-12 membered heteroaryl and 6-18
membered heteroaryialkyl;

each R® is a suitable group and is independently selected from among =0, —~OR°,
C,.shaloalkyloxy, —OCFs; =8, —SR°, =NR’, =NOR®, =NNRR°, =NN(R*)C(O)NRR’, -NR°R’,
—ONRR’, ~-N(OR®)R®, -N{(RENR°R", halogen, —CF;, —CN, ~NC, ~OCN, -SCN, —NO, -NO,,
=N,, ~Na -S(O)R®, —=S(O)ORF, —=S(O):R°, -S(0),OR*, —S(O)NRR’, -S(0),NR°R*, —~0S(O)R",
-OS(0)RS, <0S(0),0RS, -OS(OINRRE, -OS(0),NR R, -C(O)R®, -C(O)OR®, -C(O)SR’, -
C(OINRRS, -C(OIN(REINRRE, ~C{OIN(RHOR®, -C(NRENRR®, -C(NOH)R®,
-C(NOH)NR‘R®, -OC(O)R®, ~OC(O)OR’, -OC{O)SR’, -OC(OINRR", -OC(NR¥*)NRRF, -
SC(OIRS, -SC(Q)OR’, —=SC(O)NRR, -SC(NREINRR’, -N(REC(O)R®, ~N[C(O)R .,
NORHC(OIR®, -NRECINRHR S, -N(RONRHC(OIR®, -NIC(O)RINRR?, -N(RF)C(S)R", -
NRES(OIR, -N(R®)IS(O)ORS, —N(RHS(0O),R", -N[S(O),R,, -N(R®)S(0),0R’,
-N(RES(0),NR RS, ~N(R#[S(0),]-R", -NRFYC(O)OR, -N(R¥)C(O)SR®, -N(RF)C(OINR'R",
NRHCOINRENR RS, -N(RENRHC(OINRRS, -NRHC(SINRR’, -[N(REC(OY],RY, -
NRHIC(0)]:R®, -N{[C(O)]R"}5, -NR#)[C(O)]:0R’, -N(RH)[C(O)],NRR, -N{[C(0)LOR"},
N{[C(O)NRR Y, -[NRHC(O)ORS, -N(RHC(NRHOR®, -N(RHC(NOH)R®,
-N(R#HC(NR®HSR® and -NRHC(NRHNRR;

each R® independently of one another denotes hydrogen or a group optionally substituted by
one or more identical or different R® and/or R selected from among Cy.salkyl, Cs.jpcycloatkyl,
Cy.icycloalkylalkyl, Coyparyl, Crisarylaltkyl, 2-6 membered heteroalkyl, 3-8 membered
heterocycloalkyl, 4-14 membered heterocycloalkylalkyl, 5-12 membered heteroaryl and 6-18
membered heteroarylalkyl;

each R? is a suitable group and is independently selected from among =0, ~OR",
C;.shaloalkyloxy, -OCF;, =S, —SR®, =NR®, =NOR’, =NNR°R’, =NN(RHC(O)NRR’, -NRR®, —
ONRR®, -N(R¥)NR‘R®, halogen, ~CF3, ~CN, ~NC, ~OCN, -SCN, -NO, -NO,, =N, -N; —
S(OIR®, ~S(O)OR?, -S(O)R*, —S(0),0R%, -S(OINR'R’, -S{0},NR°R®, -OS(O)R", ~OS(0),R",
-0S(0),0RS, “OS(O)NRR®, -OS(0),NRR®, -C(O)R, ~-C(O)OR’, —C(O)SR", -C(O)NR'R", —
C(OINRHNR RS, -CON(RHOR?, -C(NRHNRR®, ~C(NOH)R®, -C(INOH)NR°R®, ~OC(O)R”,
—0OC(0)OR?, -OC(O)SR?, -OC{ONRRS, -OC(NRHNRR', —-SC(O)R?, -SC(O)OR",
-SC(OYNRRS, -SC(NRHNR R, -N(R¥)C(O)R®, ~N[C(O)R"]s, -N(ORE)C(O)RE, -
N(REC(NRHR®, -N(RHN(R®)C(O)R®, ~N[C(O)RINRR®, -N(RHIC(SIR®, -NRF)S(O)R",
NRES(OYOR® -N(RHS(O),RS, -NIS(O),R ], ~-NRHS(O),0R", -N(RES(O)NRR",
NERH[S(ORLR®, -NRHC(O)OR', -N(RHC(O)SR?, ~NERHC(O)NRRY,
N(RHC(O)NRENE R, -NREONREC(OINR R, -N(REHC(S)NRR®, -[N(RHC(OYLR,
NRH[CONRS, -N{[C(O)]2R}2, ~NRH[C(O)0R", -N(R*)[C(O)2NRR’,
-N{[C(O)L0R}2, -N{[C(O}:NRR}, ~INRF)C(O0)1:0R’, -NR*)C(NRF)OR®, —
N(R®HCNOH)R®, -N(RHC(NRHSR® and -N(R#HIC(NR*NRR;
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each R® independently of one another denotes hydrogen or a group optionally substituted by

one or more identical or different R’ and/or R selected from among C_salkyl, Cascycloalkyl,

Caqeycloalkylalkyl, Coparyl, Cq.iearylalkyl, 2-6 membered heteroalkyl, 3-8 membered

heterocycioalkyl, 4-14 membered heterocycloalkylalkyl, 5-12 membered heteroary! and 6-18
5 membered heteroarylalkyl;

each R'is a suitable group and is independently selected from among halogen and -CF;; and

each R® independently of one another denotes hydrogen, C; salkyl, Csgcycloalkyl,

C..ncvcloalkylalkyl, Ceqparyl, Coysarvialkyl, 2-6 membered heteroalkyl, 3-8 membered

heterocycloalkyl, 4-14 membered heterocycloalkyl, 5-12 membered heteroaryl or 6-18
10 membered heteroarylalkyl;

optionally in the form of the tautomers, the racemates, the enantiomers, the diastereomers and
the mixtures thereof, and optionally the pharmacologically acceptable acid addition salts

thereof.
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F.--ri; lIr 'If 0 1.82 528 4 215 F,FO/ F. 7-N

2. Compounds of general formula (1b}

Y
HN@ . (1b)
R

A denotes a group, optionally substituted by one or more identical or different R', selected

, wherein

from among Cajecycloalkyl, 3-8 membered heterocycioalkyl, Cq jsaryl and 5-12 membered
5 heteroaryl;

R’ and R? each independently of one another denote hydrogen or a group selected from among

R* R” and R® substituted by one or more identical or different R and/or RrY:

R’ denotes a group selected from among hydrogen, halogen, ~OR°, -OCF;, SR, -NRR’, -
CF,, ~CN, ~OCN, ~SCN, -NO, -NO,, C; salkyl, C, shaloalky! and C, shaloalkyloxy:

10 W and Y each independently of one another represent CH,, O, N-R® or N-OR";

cach R" is selected independently of one another from among Ci.ealkyl, Csjecycloatkyl, Ca
wseyvetoalkylaliyl, Ceparyl, Crsarylalkyl, 2-6 membered heteroalkyl, 3-8 membered
heterocycloalkyi, 4-14 membered heterocycloalkylalkyl, 5-12 membered heteroaryl and 6-18
membered heteroarylaikyl;

15 cach R is a suitable group and is independently selected from among =0, —OR",
Cy.shaloalkyloxy, ~OCF,, =8, —SR®, =NR’, =NOR’, =NNRR°, =NN(R?*)C(O)NRR’, -NR°R",
—ONRR®, -N(OR)R", -N(R¥)NR‘R’, halogen, —CF;, -CN, -NC, —-OCN, -SCN, —NO, -NO,,
=N,, -N; -S(O)R’, =S(O)OR", -S(0O);R", -S(0),0R", —=S(O)NR"R’, -S(0),NRR, ~OS(O)R",
-0S(0)R%, ~OS(0),0R, -OS(O)NRR, -OS(0),NRR®, -C(O)R®, ~-C(OYOR®, -C{O)SR’, -~

20 C(OINR°R’, -C(O)N(RHNRR®, ~C(O)N(RHOR®, -C(NR*)NRR’, -C(NOH)R,
C(NOH)NRR?, -OC(Q)R, ~OC(OOR®, —“OC(0)SR’, -OC(OINR°R®, -OC(NR®)NRR’, —
SC(O)R’, -SC(OYOR®, ~SC(ONR'RS, ~SCINRHNRR®, -N(R*C(O)R®, -N[C(O)R"T,,
N(ORHIC{O)RS, -NRHCNRHR®, -N(RHNREC(O)R®, -N[C(OR°INRR?, -N(REC(SIR?,
N(R*S(O)R?, -NRHB(OJOR?, -NRHS(0):R’, -N[S(O):R"]z, -NR*)S(O)0R’,

25 NRHS(O)NRRS, —-NR¥[S(0).].R", -NRHC(OJOR®, -N(REIC(O)SR®, -N(R®C(O)NRR®,
N(RHC(OINRENRRS, -NRFINRHC(OINRRS, -N(RFC(SINRR’, -[NRHC(O)LRS, -
NRH[CO)LR®, N{[C(OYR}2, -NRH[C(O)]OR, -NR*[C(O)]:2NR'R’, -N{[C(O)]:0R "},
“N{[C(O)LNRR,, -[N(R*)C(0)],0R", -NR*CNRHOR®, -NRHC(NOH)R’,
N(RHC(NRHSR® and -N(RHC(NRHNR R,
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OIIN..s,;NN-, -...1.86 542 3 WO 20101058032PCT/EP2009/065768 The following Examples
describe the biological activity of the compounds according to the invention without restricting the

tion to th E P t Thi tive PTK2
Code Py3532) afth Boly TP RF O S 378 L R SR T RITAE A Rty i
detected by meansofitheghdspherylatitirof RitesdbsRé teivtadTRbrdndid Gssiy! Theprdsphdrylated
substrate is detected wiify theaurpriumslabelled nbesp hoé%%ﬁlﬂ@r@dﬁ@?&gé‘l@\@% (Bardindimer, No.:

ADO0038). 10In ordér to detetinine concentration- “activity curves with PT1C2-inhibitors the comgounds

are serially diluted5i§r ey Bis G4 seraherefd aieracss ealkyialinttion 2recaiepen deigparived s o6-well
microtitresplate (cleantdrahagesbhaneplate, Greiner No. 650101) (the inhibitors are tested in
duplicates) and mixed with 10 u_L/well of PTIC2 kinase (0.01 jig/well). PTIC2 kinase is diluted
accordingly beforessarRf withskitabkseziitwtiod isurffisp¢adeaty rilscrdIBrpGId 73, -OR'mM EDTA, 0.1

mM EGTA, 0. 286@%@%{1&% rtb@@n@sﬂa@emﬁe glyesrol witkihe a@@@{k%@ﬁdﬁm pigpared BSA
(fraction V 1 mg/mL) and DI | (1 mM)). The test compound and the PTIC2 kinase are(ﬁge -incubated for

1 h at RT and sh&keR Bt S@BQ*ﬁmR'ﬁwel?‘?lﬁéefLﬁP iR P FIWERY TS, D827 Brif 02 mm
sodium orthovanadag,;’ l@;(rmﬂ)ma@({eﬁizfmﬁ@w@,, GS(LO)MEGMQLM“QQM@IMK@EM}WQr
Cocktail ]J (Slgmadg%%ogﬁ@c), ?8 Q/RlefeeTP§ rplﬁgé\,lo %ﬁ??ﬁd‘é u Mﬁﬁdded

The reaction is start e addltlon of 10 p Wel@g%f%ﬁl% lu, Tyr substrat g/well p (GM,
Tyr), 0.05 jlglwell@ﬁ@ﬁm%}@@ Boly{ENNR/PFissbf @gi B mif ? y - the
final concentrationf @) SO 1@@(@;3&ﬁe®¢(b)mas€-%@mﬂm10@€&}a}€ skakeyoar 500 rpm), the
reaction is stoppe a ptiwell lqjﬂ% aken for a further 5
mm at RT (500 U/%né@ﬁgqﬁl c#ql(#gﬁr ac %ﬁ%n%%agé@re ‘tra sf@ I?Rfin a sfrde%o ggidln plate (Strepta
Well High Bind (trafspacaRe) BE-WER)MEQE PR ocREK; N NGB 6BOR0CIBRY iNGkbatedor 1 h at RI

(shakingat 500 fpmkgﬂ@jcﬂik@ TOIRIQEES, Rkatﬁ[lg@yﬁﬁh?M%M@Wlm(ﬁgg(@thﬁoD -PBS
(1nvitrogen, No.:14190), 100 .Ul of 1:2000 diluted DELFIA Fu-NI Anti- P othotyrosme PY20

antibody (Perkin EIWEEP ¥3): %Oﬁgg 5068 dlﬁ@&%%ﬁﬂ?&] %(
2010/058032PCTAE(RE)@IQO/QHB;K@SREstﬁﬁétKﬁ@(r@mmW)aﬂmml)mm@mmﬂéd and itis

incubated for 1 h %@g é@lé\@‘b? !i No 1 ﬁ@fdﬁewﬁﬁ% Ws with 200

gL/wellDELFIA was 200 gUwe t Stren thenlng solution
(Perkin Elmer, N()“Ni[@zi@-)l@ Saa}ﬂé{é‘(ﬂ%)ﬂﬁalﬂﬂ% WhOR RS Rt VRO GRIRS \(shaking at 5300

rpm). The time-delared eueniimNigcreserAsR istenmeasurephBr R microtitrt. plate reader (Victor,
Perkin Elmer). The positive control consists of wells that contain solvent (2% DMSO in test buffer) and

display uninhibitedakin@Sedeptivityntiy efl stthatotiom encteshpirffemmins teadvpfetizyrtie mbs@staddontrol for

the background kigase ﬁ%?é’&%n&@éﬁ%?d&‘é@ﬁ{%‘lm&%@'%@é&%@%ﬁ%ﬁg@eﬁgﬁ“@“ Aeviikanalyses
by iterative calculation using a sigmoidal curve analys orithm (FIFTY, hased on GraphPAD Prism
it ek

Version 3.03) wit WEREGE ) EfleFEtt Co6tty @%Fmbered heteroalkyl, 3-8 membered
heterocycloalkyl, 4-14 membered heterocycloalkylalkyl, 5-12 membered heteroaryl and 6-18

25 membered heteroarylalkyl;
each R' is a suitable group and is independently selected from among halogen and -CF;; and

each R? independently of one another denotes hydrogen, C,alkyl, C; gscycloalkyl,

Coyeycloalkylalkyl, Cooaryi, Coiearylalkyl, 2-6 membered heteroalkyl, 3-8 membered

heterocycloalkyl, 4-14 membered heterocycloalkyl, 5-12 membered hetercaryl or 6-18
30 membered hetercarylalkyl;

optionally in the form of the tautomers, the racemates, the enantiomers, the diastereomers and
the mixtures thereof, and optionally the pharmacologically acceptable acid addition salts

thereof.
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15This cellular test is used to determine the influence of P11(2-inhibitors on the growth of PC-3
prostate carcinoma cells in soft agar ('anchorage-independent growth'). After an incubation time of two
weeks the cell vitality is demonstrated by Alamar Blue (resazurin) staining. PC-3 cells (ATCC
CRL-1435) ar® grofipprredicd groreifaeReed¥s cm2) with F12 20 Kaighn's Medium (Gibco, No.:
21127) which has been supplemented with 10 % fogtal calf serum (Invitrogen, No.: 16000-044). The
cultures are incubated in the incubator atF87C and 5 %692 and arc run twice a week. The test |
carried out in microtitre plates (Greiner, NQ.: 655 185) and¥angfsts of a lower layer made up of 90 pi,
of medium with 1.2 % agarose (Invitro en, %% aggrose jgel Ix liquid 40 mL, No.: 18300-012), followed

which contains the test compounds (withdut the addition of agarose). To prepare the lower layer, 4 %
agarosc are decocted with 10x D-PBS (& NQ.: 142Q@)and H20 and thus prediluted on 3 %
agarose in 1 x D-PBS. The latter is adjusted euptlire medium (F12 Kaighn's /10 % FCS) and FCS
to a final dilution of 1.2 % agarose in F12 30 hn's Medium witkviifei FCS. Each well of a microtitre
plate is supplied with 90 gL of the suspension for the lower layer and cooled to RT for 1 h. For the cell

layer, PC-3 WO Z0i010/58032PE PREPRHDoM0sEYES brfscrertidrairesing figpaiR (Giested. 05 %;
No.: 25300), countesh anameeded Mba0ysUL it asighnte (QUERS) withihe.addition o326
agarose (537C). Afﬁetr cool'ing to RT for | h the test compounds (30 pi., from serial dilutions) are added
for quadruple meaSurefments. The concentration of the test compounds usually covers a test range of

5 between 10 uMgng, 9 iy, The COMRRNES (SIGK S AR ARV 4100 B RMIO ffone

prediluted in F12 Kaighn's Medium + 6 %'DMSO, to obtain a final concentration of 1 DMSO. The cells
are incubated at 3y cRarfiibR s eRBus LRI AR e sthts Shifarat Br aulaals: The metabolic

activity of living cells is then demonstrated with the ALam r B{Iyue (AbD te 0.. BUF012B). To
do this, 18 sulL/we 5!? AAAGRRALE ?ﬁgt %%Gglp%*ﬂ%? n %rré) ‘aetﬁldga & f&lﬁwr%eépf’s"lcﬁgbgg for approx.
8 h in the incubatéifat-32C ~Phdlpositie TonthiPsdhsidiylofermpalvdlmiHat:-arbdiletdyyith a mixture of

18 pi., of Alamar Blue reduced b%gautoclaving and 180 pi, of FI2 Kai&?nr's Medium (10 % FCS). The
fluorescéfice intenifisiaradtinfraer By i eI idorasesht e Bp st dofael @PectraMAX

GeminiXS, Molecul gvices), The.excitation wavelength js 530 nm, the 15 emission wayelength is
590 nm. The ECST Ghlts Se SRR Hart GO B0 SO 2ETORY AT Soe 55 RRN ecaloutation
using a sigmoidal:etrteathyédiisis Glgerith v (RIFERyb st dionberddisrABLIRIISHE Yendiorsd.03) with a
variable Hill coeffigiant. 20 RI9snbor BTKR-LRY RN AsrarThissellulan lestds isedtg delarming the
influence of PTICZ-inhiE)%t%rgf%% the state of the PTK%é-phosph%}g/lation at tyrosine 597 (pY397). PC-3
cells (prostate carSBIREIATEC2ERE1435) are grown in cell culture flasks (175 cm2) with F12
Kaighn's,Medium (Gibge. No.:.21127) with the. addition af 10 % foetal calf 25sarum. (Invitrogen, No.:
16000.0). The S e B SR80 twice  week
For the test, 2 x 164:telsipriowetP6bu=medRinTFe: pRIY GTAIRIS-wAINAR ORI R Rte b star,
No.: 3598) and incuates avemmightintipesingiRatonald /Candea GO20the teshcarmpamsts (10 pt
from serial dilution) are ad . The can ration qQf test co und ly
covers a range of 50°ttN 3a%2%%?ﬁ%?é§§§¥€§(%pgﬁ§ s@%t’o&f@%&%ﬂ %@Pﬁ%ﬁ% 1@@% %ér\UIISO)
are diluted in mediOMMMEiHMHST0)9RIDMSTOWR RD 10M0BBOFRCTIEPRDO(0BERE8ELERAat the final
concentrgfion is | %‘E(@M‘@Q E}%ﬁ@(’i@)@ﬁ@‘ﬂaﬁmm in @&@gw@aﬁaﬁr@(ﬁaﬁ aad 5 % CO2 for 2 h.

Then the culture Slé}gernatang is removed and the cells are fixeg with 150 nt 4 % orr’naldqhyde in
D-PBS for 20 min St RFTIPHE RenP5inFe- wash@d fve HEDRRth 256 R o6 PHORINDE i D-PBS
for 5 min in each sage wid S tteoRicHHEINIRIROIOIRARNITIRT KnE HutferS-%| skivmried milk powder

(Maresi Fixmilch) i niM, b lsxpH 8.0,¢ . 9 200, locking
buffer is replaced %@%ﬁﬁ@%ﬁeﬁ,ggﬁo&/aﬁ&pﬁ% 0 2 @369} }E%%?tnn%g%o)gﬁg
(Invitrogen/BiosouNeB:RE@ B 4-BF50H NARA SRR IR200TR(BILRKin g BHEFOESR ontrol purposes,
1400 1 blocking BHer 1 26l TS Mouh el 5 ARched ot 3 A iesrighe. Thom e pol lam s
washed five times" %55%%%%%0 . %%ﬁﬁ%ﬁ%ﬁ%@%gﬁ%ﬁ%@ﬁﬁc@%ﬁ%@@ﬁ/mu of
second antibody a¥ERAFJAENIR ol EICE U tErt BEBAIHRORPRG-PTR [PYBRNRART BN .0R "},
goatanti-rabbit a”%@%@j{éﬁ}%ﬁﬁ?ﬁ"}@i%gﬁ@@&ﬂﬁéﬁvjtwfﬁ%r@ﬁ%ﬁ?@& {pako, No.: 15P0448;
i PTK

1:500 dilution in blockin buffe%gln order to detect hound 2 [totall- antibodies a rabbit-anti-mouse
antibody is used, Mﬁg@gﬁﬁ ﬁﬁéH(%ﬂﬁ(ﬁg@%giéh peroxidase (Dako, No.: P0161; 1:1000
dilution in blocking buffer). This incubation is carried out for 1 h at RT with gentle shaking. The cell
lawn is then again washed five times with 100 tit of 0.1 % Tween in D-PBS for 5 min in each case.
Peroxidase staining 20is carried out by adding 100 tir%@'ming solution (1:1 mixture of TMB peroxidase
substrate (KPL, No.: 50-76-02) and peroxidasc solution B (H202) (KPL, No.: 50-65-02).



The development of the stain takes place for 10 - 30 min in the dark. The reaction is stopped by the
addition of 100 tit/well of a 1 M phosphoric acid solution. The absorption is determined photometrically
at 450 nm with an absorption measuring device (VICTORS 25 PerkinElmer). The, inhibition of the
anti-phospho PTKEFbY39HATRTINE SRS IRLLERP TS BRTERATY B &SRS Y REOSERHBYwith
anti-PTK2 [totalkanithodies: iddaicabatiiffprtrp ResdnoRsholsdatimainnons Bkt € the dhililghce of
inhibitor. The EC50 v r termi 0 niration-activi I I ive calculation
with the aid of a %ﬁﬁ%@?@%@%ﬁ@ﬁ%&%&ﬂg IF%%(, é]éns%g%%ne%?%)@;@@r%?sﬁ%{?grsion 3.03)
with 30a variable Pfiteextelsr ANarooborsbgtsopcritrhiod 645 regrpreshpisemesdhthe
present invention gegRAEOZkioasayibitors. In view of their biological properties the new compounds
of general formula (1) or (1a), the isomers thereof and the physiologically acceptable salts thereof are
suitable for the treatimBhiscf distdsesoharddtenispdridynsxceksive rmbmomat@eiRoliferation. Such
diseases include {of EBMpIG i Adplecions(e.gatll\ani Kageglie-Sakamay inflaaimalgpgand

[

autoimmune diseases (e.g. co iis,eaﬁhrltls, Alzheimer's disease, %Ionﬁerglonephritis and wound
healing); bacteriaCTh&a NG o Parastiesrectibns TEuRNEMIZS NymPpRomaS ahtPscitetcinours (e.g.
carcinomas and ss(OIRNas) OSKIR° disEasrS 10 @ PRFsBiagisk Risesrcesbast dmidroerpksirthich are

characterised by an el be (6.9 . fjhrabla at o] .bone
marrow ééells, cargg%@@fmoot Ilqrjlgglie’ c%%@?@éiﬁfel%gge I5 e.g?@#do?n%ﬁr% h)%&(? plasid)); bone
diseases and cardiVRYRIBRPScASEINRG MR stEHOGSMRRhySENFIBIRY).-CENCBH BRaR & AsdRdllowing
cancers may be tregted)wyith earppundsHaecording taibevinantien . without heingyestricted thereto:
brain tumours such as for exampl| stic jhoma, astr mas such as fibrillary, protoplasmic,
gemistocytary, an’e%?&% , &Ioﬁ@%&oﬁ%@ﬁ%ﬁéﬁé&g ro<al B%éd orphic
xanthoastrocytom{&ﬁ}b@ﬁéﬁiﬁym@%ﬂjﬁg@d%ﬁmﬁ&mmﬁﬁ&m@aﬁ@d&m{ﬁﬁ%‘é{@)ﬁﬁfamiIe
astrocytqga; brain\piofmas yrRinfPsIRstasReXPLPRYRER WML Sua arilepinoma,

hypophyseal incident | 5H hugman rowth h(grmone eprodugcin&ﬁadepoﬁma and corticotrophic
adenoma, craniophafyNgi6thbE,: foBr &b i (nisé m G BRg¥déndroglioma; nerve
tumours such as foIERAMPICRIMRORA S O{RABFEYIBINR REVOUF BYSIR BECINER Dewnhtastoma,

ganglioneuroma, io ro C iR glomus-caroticum
tumour, tumours c%r? (t%%f%@wg%erme%iﬁsﬁ i}ﬁé%?r@gﬁgﬂagkﬁfﬁﬁmﬁ&i&%m%fneurofibroma,
neurinoma (neuril@MREMROB ChwBINKEME) ERE hatiHEN S OhlfaRnoMBEEVREICES. tumours of the
central ngrvous SYSIRTauoh &S, braje ansiibgge: m@rmwmtinal cancer such_ as for
example carcinoma of the rectum, colon, anus and duodenum; eyelid 30tumours (basalioma or
adenocarcinoma @ﬁcthét"e'yléﬂphatmﬁpmﬂel);MMMmaydarg&mmmﬁfumepﬁmmaﬁsmﬁmma of
the bladder; lung Lyauts (INGNIRLEATERAMA 2 WA ROIOIOSEAIZRGTIER20R/06E 760 el cell

lung cancer (SCLC), non-small-cell lung cancer (NSCLC) such as for exam IS spindle-cell plate
epithelial carcinonfasicagleHicatethdmadthGnafyy phittary© %ﬁ%ﬁﬁﬂé‘ﬁ?@@ﬁlﬁ?’}érﬁf’l’ﬁ%—f@éll bronchial
carcinoma (giant ¢elbericipama, Cleaiaelcal cnamatloMeask AanaersHaheas duetol-Jobular 8
mucinou; or tubular c rcigﬁgggb Palg%%carcinoma; 5 non-Hodgkin's lymphomas (B-lymphatic or

T-Iympha?ic NHL)IE?J% “5S 101 BxA ple hair cell leukaemia, Burkitt's lymphoma or mucosis fungoides;

Hodgkin's disease;,Ligme,CANoaE (COIRUS CRTGNAMAN S RdomatHal.carsinomrl - 4R ndigme

(Cancer of Unknown Primary); ovarian cancer (ovarian carcinoma - mucinous or serous cystoma,
endometriodal tunagiir 8¢ claas-aeliunsuhe BrotRedstumaud) gall bladear capgersdade, duct cancer

such as 10for example Klatskin t ur; testicular cancer (germjnal ar non-gelinjinal germ cell
tumours); laryngea "é’acﬁlég?% 1051}11(%@?&%5%%léagft%?}{gi’g%%?%gﬁeﬁfﬁe Osal%é’lrgf aﬂ%mmgrﬁ%s of the
vocal cords; bonels#rieeickabiylad-ldrresapapsie ttesehloalsbrid Zochonbetd bstetvendroiftd Stoma,
chondromyxoid fiQrema, K@gma, osteoma, osteoid osteoma, osteoblastoma, osteosarcoma,
non-ossifying bone aroma, osteofibroma, desmoplastic 15 bone fibroma, bone fibrosarcoma,
malignant fibrous bislsaslypineeastapeiasicmanerg)ant :aetnitBiothe Madngitesa o digsi@aders and
D g A eI MU NG MU U AS0 Craple TR AT s, and
oral cavity (carcinoma of the lips, tongue, ora gawty : nasop??atyngeaﬁ arcinoma (tumours of the
nose, lymphoepitHfiaia), pharyngeal carcinoma, oropharyngeal carcinomas, carcinomas of the
tonsils (tonsil malignoma) and 20(base of the) tongue, hypopharyngeal carcinoma, laryngeal
carcinoma (cancer of the larynx), tumours of the paranasal sinuses and nasal cavity, tumours of the
salivary glands and ears; liver cell carcinoma (hcpatocellular carcinoma (HCC); leukaemias, such as
for example acute leukaemias such as acute lymphatielymphoblastic leukaemia (ALL), acute myeloid
leukaemia (AML); chronic lymphatic leukaemia (CLL), chronic myeloid 25 leukaemia (CML); stomach
cancer (papillary, tubular or mucinous adenocarcinorﬁ%‘f’%idenosquamous, squamous or
undifferentiated carcinoma; malignant melanomas such as for example superficially spreading (SSM),
nodular (NMM), lentigo-maligna (LMM), acral-lentiginous (ALM) or amelanotic melanoma (AMM); renal

cancer such as for example kidney cell carcinoma (hypernephroma or Grawitz's tumour); oesophageal
cancar: 20 nenile cancer: nroctate cancar: vaninal cancar or vvandinal carcinoma: thvroid carcinnmac



The compounds of general formula (1) may be used on their own or in combination with 10other active
substances according to the invention, optionally also in combination with other phannacologically
active substances. Chemotherapeutic agents which may be administered in combination with the
compounds abcofdiipwntiicsavisition e abelaimtHoathekmiiasiierddttereto, hotmones, hormone
15analogues and antihormones (e.g. tamoxifen, toremifene, raloxifene, fulvestrant, megestrot acetate,
flutamide, niltétam' e, %Il(ll ggggp} e, (r)ng&%glyt%efthé@%?fo%rigt rCBne acetate, finasteride, buserefin
acetate, fiudrocor |soﬁ)e,?uoxymes rone, medroxyprogesterone, octreotide), aromatase inhibitors
(e.g. anastrozole, letrozole, liarozole, vorozole, exefdgstane, atamestanc), LHRH agonists and
antagonists (e.g. goserelin acetate, 20luptolide), inhibitors'of growth factors (growth factors such as for

example "platelet derived growth factor” wR’factor”, inhibitors are for example

sorafenib); antimetabolites (e.g. antifolatep such as methotrexate, premetrcxed 25and raltitrexed,
pyrimidine analogues such as 5-fluorour#gil, capscitabin and gemcitabin, purine and adenosine
analogues such as mercaptopurine, thioguar adribine and pentostatin, cytarabine, fludarabine);
antitumour antibiotics (e.g. anthracyclinﬁs e rubicin, daunbt@bicin, epirubicin and idarubicin,
mitomycin-C, bleornycin, dactinornycin, plicamycin, streptozocin); platinum derivatives (e.g. cisplatin,
oxaliplatin, 30carboplatin); alkylation agents (e.g. estramustin, meclorethamine, melphalan,
chlorambucil, busulphan, dacarbazin, cyclophosphamide, ifosfamide, temozolo de, WO
2010/058032ITT/EP20091065768 nitrosoureas such as for example carmustin and lomustin, thiotepa)
antimitotic agents (e.g. Vinca alkaloids such as for example vinblastine, vindesin, vinorelbin and
vincristine; and taxanes such as paclitaxel, docetaxel); topoisomerase inhibitors (e.g.
epipodophyllotoxins such as for example etoposide and etopophos, teniposide, amsacrin, topotecan,
irinotecan, 5 mitoxantron) and various chemotherapeutic agents such as amifostin, anagrelid,
clodronat, filgrastin, interferon alpha, leucovorin, rituximab, procarbazine, levamiso le, mesna,
mitotane, pamidronate and porfimer Suitable preparations include for example tablets, capsules,
suppositories, solutions, - particularly solutions for injection (s.c., iv., i.m.) and infusion - elixirs,
emulsions or 10dispersible powders. The content of the pharmaceutically active compound(s) should
be in the range from 0.1 to 90 wt.-%, preferably 0.5 to 50 wt.-% of the composition as a whole, i.e. In
amounts which are sufficient to achieve the dosage range specified below. The doses specified may, if
necessary, be given several times a day. Suitable tablets may be obtained, for example, by mixing the
active substance(s) with 15known excipicnts, for example inert diluents such as calcium carbonate,
calcium phosphate or lactose, disintegrants such as corn starch or alginic acid, binders such as starch
or gelatine, lubricants such as magnesium stearate or tale and/or agents for delaying release, such as
carboxymethyl cellulose, cellulose acetate phthalate, or polyvinyl acetate. The tablets may also
comprise several layers. 20Coated tablets may be prepared accordingly by coating cores produced
analogously to the tablets with substances normally used for tablet coatings, for example co llidone or
shellac, gum arabic, talc, titanium dioxidc or sugar. To achieve delayed release or prevent
incompatibilities the core may also consist of a number of layers. Similarly the tablet coating may
consist of a number of layers to achieve delayed release, possibly using the 25excipients mentioned
above for the tablets. Syrups or elixirs containing the active substances or combinations thereof
according to the invention may additionally contain a sweetener such as saccharine, cyclamate,
glycerol or sugar and a flavour enhancer, e.g. a flavouring such as vanillin or orange extract. They may
‘also contain suspension adjuvants or thickeners such as sodium carboxymethyl WO
2010/058032PCI/EP2009/065768 cellulose, wetting agents such as, for example, condensation
products of fatty alcohols with ethylene oxide, or preservatives such as p-hydroxybenzoates. Solutions
for injection and infusion are prepared in the usual way, e.g. with the addition of isotonic agents,
preservatives such as p-hydroxybenzoates, or stabilisers such as alkali 5metal salts of ethylenedi
amine tetraacetic acid, optionally using emulsifiers and/or
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dispersants, whilst if water is used as the diluent, for example, organic solvents may optionally be used
as solvating agenwheredissolving aids, and transferred into injection vials or ampoules or infusion
bottles. Capsules containing one Or more active substances or combinations of active substances

may for example BE Bbp&Ash Bycnmdats ihef qefivactimpsearreet (ith thditRarridr@Budits lactose or
sorbitol and packigg them intq gelatine capsules. Suitable suppasiieries may, be e for example by
ing with Cariel O PR AR Cok T RS T R S
derivatives thereofioBxisipisenkondifttrana bed/md include, for example, water, pharmaceutically
acceptable Isorganic solvents such as paraffins (e.g. petroleum fractions), vegetable oils (I]:Fg
groundnut or ses&fi Bil)s FlAS SpRRgsERBhatteatel @ mabaoi PG catdly eifefs such as
e.g. natural mineratptvitieisiel.o kasling claysailalc 2ehakshbayithetie skpe ak pawdersd(e.g. highly
dispersed silicic agcid and silicates), s .g..cane sugar, lactase.and glu mulsifiers. (e.g.
lignin, spent sulpii]%l%% ﬁ%ﬁ%?g r%feg%/?czgﬁﬁ%%%% g%%%ﬁ%ﬁo(?%;g%g@&ﬁ&p@lﬁo ggg@%ﬁéﬂﬁﬁﬁ?&(e.g.
magnesium stear&enbsred gisiredelvhnd sodium lauryl sulphate). The preparations are administered
by the usual methods, preferably by oral or transdermal route, most preferably by oral route. For oral
acministration e SR Ay AR L RSB 16 A BPHER IR Rarrirs, adclives
such as Kodium cifrate]ccdiziomnm, 26€drhefate RindNRCAIOR pHESBate-togeRHEX WR Ritiol R ditives
such as starch, prefgiély m&e&@ﬁ@tﬁ?gﬁﬁﬁt@%ﬂ%me_wﬁ Mrequer. SYCARIS SHEh 3%

magnesium stearate, sodium lauryl sulphate and talc maé be used at the same ti@”fe for the i?’%_lbletting

WO 2010/058032PET/EP 0065188 Brocadd)-th- i Vall of HEUNEHR stépentichs e @ebve
substances may besiomhinedS4ithvalions ftaMaCR ‘e APENNEYS ®° colauih g s iOORltiaraoskie-excipients
mentioned above nt u lytior Qctives s with. sylitable liquid carriers
may be used. 5 TE (%I(\)Hsgafggé tf%@isnl}fr(zg\&)ﬁl%gs’ urgaliﬁf?g;ﬁ% - 1‘:§§§5 %ﬁglgr’ r\%tﬂr%% érably between 5
and 500!fng per hSUNMHONBVRE, - YFsortRERHe RECES Ry 45 P B RroRERSRANBURts-specified,
depending on thedmqayrveirihio the Togte ofraeiministration e individyalrgspongetoithe drug, the

nature of its form ) ime, or.interval I Whig dryg i inister s, in some
cases it may be su '@gﬂﬁg &“ﬁ@ﬁ% }g m%}:gnﬁ@g)o%s@ %vé&%@%%gég%%%&@%céses the
upper limit may ha&¥B8 96 (GeRexed@ISdOWRE R HRNIBISIeR gNEF (1) R Tho uNEB 1Stiay(e. advisable to divide
them up into a nurRpen GiMaler dagRs sRESRCIOVRN IR daYor°, TRR IR fonexamplpesthat follow

illustrate the present invention without restricting its 15scope: Examples of pharmaceutical
formulatins A)Taﬁi@sﬁéi"t%‘ﬁ‘t%@acﬁ%{Q%%tg‘rfé@g%dbrd%tgjféf}@@) 1%31?&@8?&19140 mg corn
starch240 mg poly\iiIpYeriRfoRe(5 (DY, Riag AISERATCEM ARES NG 26 EDRNRFRIVE ([C(0)LOR"):,
2010/058032PCT4§&§R9§4@§Q@§ m@iﬂj&%g@mgﬁ@y@(ﬁﬁ%ﬁnQﬁf@%@ﬁﬁgﬁome of the corn

starch arc mixed together. The mixture |sgscreeped,ctrclen moistened with a solution of
polyvinylpyrrolidoreth \vei&r ) /A eded BetGrRnD1RtRd and dried. The granules, the remaining corn

starch and the magneslum steajate are screened an xed together. The mixtyre is com ssed to
h and the magnegum steajate A 2nd e agsiog The mbde S omprgged

5pro duce tablets 8 GSUI a%l%aps%l nt H dosnclé glother notes hydrogetl or a group optionally substtut y

25 one or more identical or different R® and/or R® selected from among Cyealkyl, Cayecyeloalkyl,
Cypeycloalkylalkyl, Cqparyl, Cygarylalkyl, 2-6 membered heteroalkyl, 3-8 membered
heterocycloalkyl, 4-14 membered heterocycloalkylalkyl, 5-12 membered heteroaryl and 6-18
membered heteroarylalkyl;

each R? is a suitable group and is independently selected from among =0, ~OR’,
30 C,.shatoalkyloxy, -OCF;, =8, —-SR®, =NR®, =NOR’, =NNRR®, =NN(RHC{O)NRR®,
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B)Tabletsper tablet active substance accordlng to 16luta (1)80 mg Olactose55 mg corn starch190 mg

microcrystalline céf&iBse38VRE polyRmIByrolitiesrn 5GHy sobiiumicarBoRymethy-arcNes miy:
I15rtnagnes.|um ste?"ialg@(mg 4@%?@@;@&@@;@;@&5{@%nge))gqmgcofalgg)qmnjtarch
actose, microcry pyr. t, re is
screened and wo bléi% IP%&%%%C# aéd)ﬂf%gt C@rﬁ g@g afegmﬁndi%ﬁle dried and
screened. The so@@@ﬁfﬁ&xﬁf@ﬁﬁk@m aﬁ‘d@ﬁé(ﬁ‘fh@ﬁes@mﬁ?e“ﬁe@r&e -S&aHIBAE and mixed in and

the mixtuge is comyy, Qﬁ@ﬁﬂ[@@@]gts HASHROIR 81Z6)ZEAMPRIIESRILIGN 1agtivgk ubstance
according to formulaé{)ﬁ wﬁ sodium chlorlde gc% Water for wg& 5 ml 30 T e active substance is
0

dissolved in wateP&t pl)ggop%ﬁ%ﬁw pl’-(i; BRIBER e sB itV Ehondei¥Bdded to make it
isotonic. The solumqmmbt’a(mﬁd isNirEredvikea TromrIyoriBasaRE theditrmtg R iransierfad sikder

aseptic condltlonsl\g]tﬁ?gg W afe tﬂﬁ%%ﬁ]slﬁjedc rgo‘sﬁg dIQ &5@851 'f{Iae ampoules contaln

5 mg, 25 mg and e Ssubstance

enera formula
denotes a group, %M%W@B&mm@ﬁ)ﬁ%@hb%r M@éﬁ@i@@&l M@ﬁf’éﬁ% He *@&éé%@@%&% .among
C3.1 ocg@lcgjalkyl &&mmmmﬁtapmmw(@&nﬁarymnqcﬁ(sb&mmm(aawﬁEaalryl Rbl anddl
R2 each indepen a te among le, Rb and le
substituted by ongﬁgﬁ %&@]ﬂ%ﬁtﬁgﬁ ocd}%i ent Ie&{ %/@) gﬁgﬁﬁ%§f&8ﬁé grs(i)%’]p selected from
among hydrogen ;Nal6(erhOBE - 0CEZ O MOGER’ -CNINITENOI BN, IN®) TP ) @R . 3alkyl,
C1,3haloalkyl andygky @@q@@jkylogg M andh¥reagh indrpendantiratone another represent CH2, 0,

N-le or N-ORe; each Ie Is selected mdependently of one another from among C1.6alkyl,
Cmocycloalkyl, CéacliskyzioaiteytalikyhiGoe Jemmbrean&eahwaﬁgén Bf(i gmm b@redalﬁetﬂmth;dd 8v8

memberlesd heterocgcloallcg/l& ;}i’ t}c%lmeﬁfé?éi%ckh rc%g:lsgcglgg la, nde % {eéi Q(g;cegg@gxl and

6-18 membered heteroaryla eac |saSU|t egroup an sm selected from
among =0, -OR', Epatisioaliymky, Bom3I=frRearxikib: 2W6¢Wﬁ)@k@;&ﬂl@é?ermh R,
5-ONRele, N(OR%r Y CRAMYRR! 4halpseitd KefeducelNa itk DEN n&@%rehlﬁ&eﬁd@}a,mm&m\lf%
-S(O)R’, S(O)012 (e%%li %@2@ -S(0)NR'Re, -S(0)2Nac, -0S(0)Re, -05(0)212, -OS(0)20R’,
-0S(0)Nne, -0S(0J% 8‘683 0)01e, -C(0)SR, - C(0)NRele, -C(0)N(Rg)NRIC C(Q)N(R)OR,

-C(NRg)NR'Re, '94&%1)51&25111&(1%' R il é%\é%taps@l@%%m%(&gh@m GONRRE
-0C(NRg)NRCRY, - 10SC(0)12", -SC(0)0Re, -SC(0)NR'Re, -SC(NR.g)NRRe, -N(R)C(O)R, N[C(O)R12

20 gach R® mdepenciently of one another denotes hydrogen, C; qalkyl, Csgcycloalkyl;

RY and R each independently of one another denote a group selected from among hydrogen,

halogen and ~OR’;

each R” independently of one another denotes hydrogen or a groﬁp selected from among R,

R” and R* substituted by one or more identical or different R® and/or R, and

25 R’ denotes a group selected from among hydrogen, halogen, —OR®, -OCF;, —SR°, -NR°R’,
CF., -CN, —OCN, -8CN, -NO, -NO,, Cy.aalkyl, Cshaloalkyl and Cy_shaloalkyloxy.

6. Compounds according to one of claims 1 to 3, wherein R® is Cl or CF;.

7.  Compounds according to claim 3, selected from the group consisting of
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-N(ORg)C(0)F,,c, -N(W)C(NRg)Re, -N(Rg)N(W)C(0)12", -N[C(0)R]Nne, -N(Rg)C(S)12", -
N(Rg)S(0)R.", -N(12g)S(0)012", N(Rg)S(O)ZlZ -N[S(0)2R12, N(R)S(0)20R , -N(Rg)S(0)2NR'R',

-N(RQ@)[S(0)21212', -N(R)C(0)ORY, - 09 R', -N(Rg)C(0)4R'R’, -N(R (O)N:RNR‘R‘,
-N(Rg)N(W)C(0)Nne, -N(Rg)C(S)NTI g)C(0)ER’, - 15N(RQg)[C(0)] (0)]2R}2,
-N(Rg)[C(0)120R", -N(R)[C(0)12NR'R’", iN )]20Rch, -N {[C(0)]2NR" 1 [ 0)C(0))20Re,
-N(Rg)C(NRg)01e, -N(R)C(NOH)Re, I\\lI:gR)c( )SR' and N(Rg)C(NRg)NR“R each Re independently
of one another denotes hydrogen group optionally SUbStItUtedQD @ '6r more identical or different
Rd and/or Re selected from am g |Ooalkyl C340cycloalkyl, 20¢ yslealkylalkyl, C6-10arY1,
C7_16arylalkyl, 2-6 memb eteroéﬂkyl 3-8 membered he Wloalky*l*; 4-14 membered

heterocycloalkylalkyl, 5-1¢ bered heteroaryl and 6- 18:m red heteroarylalkyl; each Rd is a
suitable group and is mdependently selected from among =0, -Or, Ci. shaloalkyloxy, -0CF3, =S,=NRe,
=NOR’, =NNReR", =NN(R")C(0)NR'Rg, ;VReReJ 250NR'Re, -N(RQ) FReyzﬁﬁ/gen -CF3, -CN,
-NC, -OCN, -SCN, -NO, -NO2, =N2, -1}113, - Re, -S(0)0Re, -S(0)2 -S(O)NrRe,
-S(0)2NR,R", -0S(0)12", -OS(0)2R, -0S(D) e, OS(O)Nae -0S(0)2NRery-CQ)1e, -C(0)OR,
-C(0)SR", -C(0)NIeR", C(O)N(W)NRV\,Q;C(O)N(W)ORe -C(NnNRer, :C F)Re, -C(NOH)NRYV,
-0C(0)R", -0C(0)ORe, -0C(0)SRe, (O)NReRe -0C(NRg)NRV - 12 -SC(0)012,,
30-SC(0)NrRe, SC(NRg)NReIe - R@C(O)le -N[C(0)R12, -N(OR g)C(B)Re - N(Rg)C(NRg)Re,
-N(Rg)N(W)C(0)Re, -N[C( Rele -N(Rg)C(S)Re, -N(Rg)S(0)11e, -N(Rg)S(0)ORe -N(Rg)S(0)212",
-N[S(0)2R]2, -N(RQ)S(0)20W4~N(Rg)S(0)2NRV, -N(R%S(0 le, -N(Rg)C(0)012", -N(Rg)C(0)SRe,
-N(Rg)C(0)NR"R", N(Rg)C(O)NRNR Re -N(RON(Rg)C(O)NReRe, N(Rg)CF(S)I}JReRe
-{N(R9C(0)12Re, 35 N(ReAC(0)12Re5+ {0)12Re12, -N(Rg)[C(0)]20Re: -N 0)]201r12, -N
[C(0)12NTReRe }2, -[N(Rg)C(0)]20F N&E(NR)ORe - N(Rg)C(NOIﬂjﬁT’ g)C(NRg)SRe and
-N(Rg)C(NRg)NReR"; -93a- each dently of one another deno‘te’s hydfogén or a group
optionally substituted by one or NI‘dentlcal or different Rf and/or Rg sélected from among
Cl.6alkyl, C3_8cycloalkyl, © £6.10aryl, C7_16arylalkyl1s bered heteroalkyl, 3-8
membered heterocycloalkyt~4-44 membered heterocycloalkyl "§-12 mMembered heteroaryl and
6-18 Smembered heteroa kyl; each Rf is a suitable groyp-@ndis independently selected from
among halogen and -CF3; and each Rg independently of one another denotes hydrogen, C1..6allcyl,
C3.8cycloalkyl, l C7-16arylalkyl, 2-6 membered heteroallcyl, 3-8 membered

heterocycloalkyl, 4-14 mem Ineteg,ocycloallcyl 5-12 memberedthgtefoaryl or 6-18 10membered
heteroarylalkyk opﬂonal@iijgz the tautomers, the racema”teéﬁ/\ﬁe @nantiomers, the
f gener

-l

diastereomers and the mi , and optionally the pharrr@/\/zbl@y acceptable acid addition
salts thereof. 2, Compoungds of g I foimula (Ib) , wherein  _A denotes a group, optionally
substituted by one or more_idkntical or different Rl, selected from-among C3.10cycloalkyl, 3-8
membered heterocycloalkyl; C6.13aryl and 5-12 membered 5Shetgroaryl; R' and R2 each
independently of one another“denote hydrogen or a group selected from among le, Rb and Ra
substituted by one or more |dent|cal or different Re and/or le; R3 denotes a group selected from
among hydrogen, halogen, O DCF3 CF3, -CN, -OCN, SCN/EI;O -NO2, C3.3alkyl, C1.3haloalkyl

and Ci.3haloalkyloxY; /|I\ 3 /,LO
o] N N
A LT
% N— g . Q/E\/Nm
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10W and Y each independently of one another represent CH2, 0, N-le or N-Ole; each le is selected
independently of one another from among C1.6alkyl, C3.30cycloalkyl, C4- 16cycloalkylalkyl,
C640ary1, C7.16arylalkyl, 2-6 mg ed heteroalkyl, 3-8 membey terocycloalkyl, 4-14
membered heterocycloalkylalkyl 5y l Fmegmbered heteroaryl and 6-% Fer‘gbered heteroarylalkyl;
15each Rb is a suitable group is4ngependently selected ffor ' | 0, -OR% C1.3haloalkyloxy,
-0CF3, -S,=NR,', =NOR% =NNTtefea= g)C(0)NWRe, -N¢O e;-N(Rg)NReW, halogen,
-CF3, -CN, -NC, -OCN, -SCN, N0, -NO2, =N2, -N3, -S(0)Re, - %on -S(0)21e, -S(0)201e,
-S(0)NIeRe, -S(0)2NR'R", -0S{0)W, -OS(0)2R, -OS(0)20R, -O8(0)NRR(c), -0S(0)2Nlele, -C(0)le,
-C(0)012% -C(0)Sle, - 20C(0)NleRc, -C(0)N(le)NieRe, -C(0)N(RG)OW, -C(NRg)NRcle, -C(NOH)W,
-C(NOH)Nne, -0C(0)1e, -0C(0)012, -0C(0)Sle, -0C(0)NleRe, -OC(NRg)Nne, - SC(0)Re, -SC(0)0Re,
-SC(0)Nac, -SC(NRg)Nac, -N(R@C(0)W, -N[C(0)R12, -N(ORg)C(0)1e, -N(Rg)C(FTRg)Re,
-N(Rg)N(Rg)C(0)1e, -N[C(0)12[1Nine, -N(Rg)C(S)Re, - N(R)S(Q)R, -)N\RBE;{S(O)Ole, -N(Rg)S(0)2W,
-N[S(0)2R12, -N(W)S(0)20W, 25-N¢Rg)S(0)2NleRe, -N(Rg)(S(0)212R¢, “N(R)C(0)OR, -N(Rg)C(0)SW,
-N(le)C(0)NR'le, -N(Ie)C@R iNher-N(Rg)N(Rg)C(O)NRCRe, N a)C( cRe, -[N(Rg)C(0)]12W, -
N(Rg)(C(0)12Re, -N {[C(0)L2Rel2, -N(Rg)[C(0)]20Re, -N(Rg)(C(0)IZNRele, N{{C(0)120R}2,
-NaC(0)12NR'R}c, -[N(%j(\)/)]ZOle, -N(Rg)C(NRg)01e, -N(Rg)E(NOH)W, -N(Rg)C(NTRg)SR" and
-N(Rg)C(NRg)NReRc; each. W independently of one another denotes hydrogen or a group optionally
substituted by one or more identical or different Rd and/or Re sel\efpted from among C1_6alkyl, C3-I
ocycloalkyl, C630ary1, C2.16arylalkyl, 2-6 membered heteroalkyl, 3-8 membered
heterocycloalkyl, 4-14 membered het%rocycloalkylalkyl, 5-12 membered i}:ieteroaryl and 6-18
5membered heteroarylalkyl; e%@ils a suitable group and is inde ‘éﬁgd’ently selected from among
=-0, -OW, C13haloalkyloxy, :0CG£3Y=5, -sr, =NW, =NOW, =NNWW; -NN(RG)C(O)NWW, -NWW, -
ONWW, -N(Rg)NReRe, halot C@%,N;< -NC, -OCN, -SCN.-NQ, -N92, #N2,- 5(0)W, -5(0)0W,
-S(0)2W, -5(0)20w, -5(0)N 7-5(0 W, -05(0)Re, -05(0)2R§§/ﬂ0-0, -05(0)NWW,
-05(0)2NRele, -C(0)W, -C(0)OM/72C(0)SW, -C(O)NRW, - C(O)N(Rg)NWW, -C(0)N(Rg)OW,
-C(NW)NWRe, -C(NOH)Re, <C(NOH)NRele, -0C(0)Re, -06(0)01@ “DC(0)5W, -0C(0)NWW,
-OC(NW)Nne, -5C(0)Re, -SC(8)OW, -SC(O)NWW, -5C(NRg)NRelen<N(R)C(0)W, -N[C(0)W12,
-N(ORg)C(0)Re, - N(W)C(NRg)Re, -N(Rg)N(Rg)C(0)Re, -N[C(O)RiNWW, -N(Rg)C(5)W,
15-N(Rg)5(0)0W-N[5(0)21C2, _(35(0)20e, -N(Rg)5(0)2WWW, -N(Rg)[5(0)2]2W, -N(Rg)C(0)ORe,
-N(W)C(0)5Re, -N(Rg)C(O)IM?N(RQ)C(O)NWNWW, -N(Rg)N( {O)NReRg, -N(Rg)C(5)NWW,

-IN(Rg)C(0)]2Re, -N(Rg)[G(O)ZRe, N [C(0)]2Re}2, -N(Rg)[C(0)]20Ra:-N(Rg)[C(0)12WWW,
-N{[C(0)120W12, -N{[C

R%A _[N(Wg)C(0)120Re, -NM(N%- 20N(W)C(NOH)Re,
-N(Rg)C(NW)SW and -N(Rg)C NReRe; each Re independté\r;ﬂy of.one_another denotes hydrogen
or a group optionally subsfityted by one or more identical or differgnt le and/or Rg selected from
among C1.6alky1, C3.8¢ Ikyl, C6Aoaryl, C2_16 rylalkyl, 2-6 membered heteroallcyl,
3-8 membered heterocycloa}léyl, 4-14 membered heterocycloalkyfalkyl, 5-12 membered heteroaryl and
6-18 25membered heteroarylalkyl; each R1 is a suitable group and is independently selected from
among halogen and -CF3; and each Rg independently of one another denotes hydrogen, Ci_oallcyl,
C3_8cycloalkyl, C4,11cycloalkylalicyl, C6 10aryl, C7_16arylalkyl, 2-6 membered laeteroallcyl, 3-8
membered heterocycloallcyl, 4-14 mgr\nBEred heterocycloalkyl, 5-12 memibered heteroaryl or 6-18
30membered heteroarylalkyl; optioRally i the form of the tautomersi%%emates, the enantiomers,

the diastereomers and the mixtures t ereof, and optionally theghé}rm&coibgi lly acceptable acid
addition salts thereof. 3. Comfp Is ﬁ%«i@érq} formula (le) - ‘denoteS ag{pup, optionally
substituted by one or more identiedt or different RI, selected from-among-€3:10cycloalkyl, 3-8

membered heterocycloalkyl, C6,33aryl and 5-12 membered 5 roaryl; R and R2 each
independently of one another denote hydrogen or a group selected from among le, Rh and le
substituted by one or more identical or different le and/or Rb; if denotes a group selected from among
hydrogen, halogen, -OR’, -OCF3,-Nne, -
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CF3, -CN, -OCN, -SCN, -NO, -NO2, C1.3alkyl, C1.3haloalkyl and C1.3haloalkyloxy; 10W and Y each

independently of one another represent Cl12, 0, N-Re or N- Olle ac ;Ra is selected independently

of one another from among C3.6alkyl, C3 10cycloalkyl, C4- |§Q aIkyIaIkyI Co_loaryl,

C7.16arylalkyl, 2-6 membered hete%%kyl{.\ membered heterbcy cI [, 4-14 membered

heterocycloalkylalkyl, 5-12 member eteroaryl and 6-18 me #roarylalkyl; 15each le is a
. Rc C13haloalkyloxy, -OCF3,

suitable group and is independe elected from among =
=S,=NRe, =NOW, NNIteRCﬁ&mC(O)Nne -NRcRe, ,ﬁ\ -N(ORe)Re -N(Rg)NRcRe, halogen,
-CF3, -CN, -NC, -OCN, -SCN:<NO, -NO2, =N2, -N3, -S(0) ,-S(O)OW -S(0)2R, -S(0)20R, -S(0)Nne,
-S(0)2N1leRe, -0S(0)1C -OS(0)2R, -OS(0)20R, -0S(0)Nne, -0S(0)2NRelte, -C(0)Re, -C(0)012e,
-C(0)SRe, - 20C(0)NRer, -C(0)N(Rg)NReRc, -C(0)N(Rg)Olte, -C(Nr)NRelte, -C(NOH)Re,
-C(NOH)NR'Re, -0C(0)Re, -0C(0)0R, -0C(0)SIC -0C(0O)Nfler, -OC(NRg)Nac, - SC(0)12', -SC(0)ORe,
-SC(0)NR12,e, -SC(NRg)NReW, -N(Rg)C(0)lle, -N[C(0)14, N(ORg)C(O}gRe N(Rg)C(NRg)lte,

N(Rg)N(Rg)C(0)12.", -N[C(0)12. 1NI§Rep N(R)C(S)R, - N(V)S(O)R, -N )§( 12, N(R)S(0)2R,

-N[S(0)2R]2, N(Rg)S(O)ZOW 25-N NRer, -N(R9IIS(0)212R, - )012.", -N(RQ)C(0)SR",
-N(le)C(0)NReW, N(Rg)C(O)NRNRQBe IN(Rg)N(Rg)C(O)NRelt. eqs% C(S)NR12 [N(R)C(O)l R, -
N(Rg)[C(0)]2Re, -N {C(0)12R1 29 (Rg)[C(1)]20Re, N(Rg)[C(O)ﬂ%Nme -N {[C(0)120R12, -N
{[C(0)]2NRcRe -[N(Rg)C (0) N(Rs)C(NR)O12., -N(Rg) 1-1)W, -N(Rg)C(NRg)SR" and
-N(Rg)C(NRg)NRcRe; each Re mdépendently of one another"denotes hydrogen or a group optionally
substituted by one or more identical or different Rd and/or Re selected from among C1_6alkyl,
Cmocycloalkyl, C4,11cycloalkylalkyl, Ce.,ioaryl, C7,16arylalkyl, 2-6 membered heteroalkyl, 3-8
membered heterocycloalkyl membered heterocycloalkylalkyl, 5-12 membered heteroaryl and
6-18 S5membered heteroar a%%e ch Rd is a suitable group and is mﬁlebendently selected from
among =0, -OW, C1_. 3ha kyﬁNQ,CF?, =S, SRe, =NW, NOW,N eI%e =NN(Rg)C(0)NRele,-

ONWW, -N(Rg)NReRe, halogen; -CF3, -CN, -NC, -OCN, -SCN, ¢ 2/=N2, -N3, - S(O)Re,
-S(0)012% -S(0)2Te, -S(6)2b1e, -S(0)NleRe, -S(0)2Nlele, -0S(0)16; e, 10-0S(0)20W,
_0S(0)NWW, -0S(0)2Nlele.(-C(0)Re, -C(0)01le, C(0)SRC, -C(O)NRY C(O)N(InNWIe -C(0)N(Rg)OW,

-C(NRg)NRele, -C(NOH)Re, -C(NOH)NIele, -0C(0)1e, -0C(0)01e, (DC O)SW -0C(0)Nne,
-OC(NRg)Nlele, -SC(0)1e, -SC(0)01e, -SC(0)NReRe, SC(NRg)NRQ% -N(Rg)C(0)1e, -N[C(0)R12,
-N(ORg)C(0)1e, - N(Rg)C(NRg)Re, -N(Rg)N(W)C(0)1e, -N[C(0)12.11\1WW, -N(R1C(S)Re,
-N(Rg)S(0)Re, 15-N(Rg)S(0 £-N(Rg)S(0)2W, -N[S(0)2R12, -N(Rg)S(0)201e, -N(Rg)S(0)2NRele,
-N(10[S(0)2I12Re, -N(Rg)C , :N(Rg)C(0)Sle, -N(Rg)C(O)NWW,- 0)C(0)NRgNler,
-N(Rg)N(W)C(O)Nlele, - C | eRe, -[N(Rg)C(0)]2W, N(Rg)L{ZéQ e, -N [C(N2Rel2,
-N(RgAC(0)}201e, -N(W) 3 [C(Q%J\jﬁ?e}z -NI[C(0)]2NRelel 2,
-[N(Rg)C(0)i20lte, -N(Rg Rg)Ole - 20N(Rg)C(NOH)W, N(R Rd)Steand
-N(Rg)C(NRg)NReRe; eacl independently of one another depetes hydrogen or a group optionally
substituted by one or more wﬂ’entlcal or different le and/or 144 se)écted from among C1.6allcyl,
C3_8cycloalkyl, C4- 1lcycloalkylalkyl C610aryl, C2_16arylalkyl, 2-6 membered heteroalkyl, 3-8
membered heterocycloalk-yl, 4-14 membered heterocycloalkylalkyl, 5-12 membered heteroaryl and
6-18 25membered heteroary, ¢ each leis a suitable group and is mdegendently selected from
among halogen and -CF3; ah ch le independently of one anotheL\d notes hydrogen, Cl_Oalkyl,
C3_2cycloalkyl, CA4. 11cy Ik 1 Co_maryl, Cmoarylalkyl, Ef;j:m er@fged heteroallcyl, 3-8
membered heterocycloal 'mémbered heterocycloallcyl, 5 fed heteroaryl or 6-18
30membered heteroarylad J. optlonally in the foim of the tautomer;s$6the racemates, the enantiomers,
the diastereomers and the-mixtures thereof, and optionally the ph@maoologlcally acceptable acid
addition salts thereof. 4. (ﬁompounds according to one of claims ['to 3, wherein A is phenyl. -94d-
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wherein W and IT each independently of one another represent CH2, 0, N-Re or NOW, and R' denotes
hydrogen or a group selected from among Ra, RI) and W subst tgd by one or more identical or
different W and/or Rb; 5each W is-selected | ndependently of one. elanother from among C1.6alky1,
C3.10cycloalkyl, C4_ 16cycloalkyla §/I@ Oaryl C746ary! tky’I -6 fhembered heteroalkyl, 3-8
membered heterocycloalkyl, 4- 14;;*11 b@@d heterocycloal kyl, B-}2"membered heteroaryl and
6-18 membered heteroarylallcyl; e%h Rb is a suitable grou d is independently selected from
among =0, -OW, 10 C1_3halo ony -0CF3, =S, =Nr, =NOR, =NNWW, =NN(W)C(0)NRW, -NWW,
-ONWW, -N(OW)W, -N(Rg)NRW, halogen, -CFl, -CN, -NC, -QEN, -SCN, -NO, -NO2, =N2, -N3,
-S(0)W, -S(0)0R, -S(0)2W, -S(@Z W, -S(0)NWW, S(O)2NRW§ -0S(0)W, -0S(0)2wW, -OS(0)20W,
-0S(0)NWW, -0S(0)2NReRDb, -C{0)W, -C(0)0W, -C(0)SW, - C(O)NWW, -C(0)N(R)NR', -C(0)N(Rg)0W,
-C(NW)NWW, -C(NOH)Re, 15-C(NOH)NRW, -0C(0)W, -0C(0)0W, -0C(0)SW, -0C(0)NRW,
-OC(NRb)NWW, - SC(0)W s*g?tnow -SC(0)NRW, -SC(NRg) ﬁg@% N(Rg)C(0)12e, -N[C(O)Relt,
-N(OW)C(0)Re, _N(R)c(NR),“N(RgIN(Rg)C(0)Re, N[C(O)lZlBL “N(Rg)C(S)W, - N(W)S(0)W,
-N(W)S(0)012b, -N(Rg) V\é%ﬁ&/s(O)ZlZlZ -N(W)S(0)20W, (0)2NR'W, -N(RgAS(0)2hRe,
-N(W)C(0)0W, 20-N(W)C )NR NWRe, -N(Rg)N(Rg)C(0)N (SINWR, -[N(R")C(0)]212b, -
N(Rg)[C(0)]2Re, -N { [C(D)]2W}2, -N(RgAC(0)]2012, -N(RQ][! 0)i2INTWW -N {[C(0)]2.0Rcl t,
-N{[C(0)]2NReRett, [N(Rg) (0)]20W, -N(Rb)C(NIRg)012¢,~-N(Rg)C(NOH)W, N(R)C(NR)SW and
-N(Rg)C(NRg)NReRDb; each Re independently of one another denotes hydrogen or a group optionally
substituted by 250ne or more identical or different Rd and/or Re selected from among C1,6alkyl,
C3,10cycloalkyl, C4-11cycloalkylalkyl, C640aryl, C746arylalkyl, 2-6 membered heteroalkyl, 3-8
membered heterocycloalkyl, 4-14 membered heterocycloalkyla41 ¢5-12 membered heteroaryl and
6-18 membered heteroaryl , €ach Rd is a suitable group azﬁd’ independently selected from
among 30C1,3haloalkyloxy, - 3,=S,=NW, =NOW, =NV\W§,§— d)C(0)NWW, -NWRe, -ONRele,

-N(le)NRele, halogen, -CF3] - NG, -OCN, -SCN, -NO, - , -N3, -S(0)Re, -S(0)01e,
-5(0)2Re, -S(0)20Re, -3(0)NleRe, -S(0)2Nlele -0S(0)Re, - 05(0)21e, -0S(0)201e, -0S(0)NRele,
-0S(0)2NleRe, -C(0)1e, -C(0)01e, -C(0)Sle, -C(0)NleRe, -Cf) W)Nlele, -C(O)N(W)OW,
-C(NRg)NRele, -C(NOK)W, 5-C(NOH)NIele, -0C(0)1e, -0C(0)¥12e, -0C(0)SRC, 0C(0)Nn,
-0C(NRg)NRele, - SC(0)Re, -SC(0)ORe, -SC(0)NRele, -SC(NIe)NReW, -N(le)C(0)1e, -N[C(0)R12,
-N(OR9C(0)1e, -N(Rg)C(NRg)le, -N(le)N(le)C(0)Re, -N[C(0)1e]NRele, -N(Rg)8(0)0Re
4.4(Rg)S(0)2Re, N&%@%&%ﬁ%@co%&%‘g’c@%%\%ﬂlﬂ@%ﬁ@z'\'Rele -N(RgilS(0)21,21€,
-N(Rg)C(0)0W, N(Rg) (0)Sle, -N(RO)C(O)NRelE; OpNRNRete;3IN(Rg)N(Rg)C(0)NTRele,
- e} (Ie)[C (011201e,
-N(Rg)[C(OAZNReIe, -N{[C(O)]ZO I [C(O)]ZNRe 9/C(0)120Re, -N(RgQ)C(NRg)01e, -
N(Rg)C(NOH)Re, -N(Rg)C(NTR.g nd N(Rg)C(NR@M‘eIe ch Re independently of one another
denotes hydrogen or a group optln y substituted or more identical or different Ite and/or le
. selected from among C1.6alkyl, q3. 2cycloalkyl, Cemkylalkyl C6.10aryl, C246arylalkyl, 2-6
membered heteroalkyl, 3-8 membered h teroc{@’alkyl 4?14 membered heterocycloalkylalkyl, 5-12
membered heteroaryl and 6-18 ) K alsuitable group and is
independently sed,egtﬁggﬁﬁg@@m@gl&@@gggﬁn@l&%ﬁ and 20each le independently of one another
denotes hydrogen, Ci_oalkyl, C3.8cycloalkyl; 121' and RI" each independently of one another denote a
group selected from among hydrogen, halogen and -OW; each R2 independently of one another
denotes hyd®gef ormipbeapadiostedron? aiibh&wulRb and le substituted by one or more identical
or different Re and/or Rb, and 25R3denptes a group selected from amonghydrogen, halogen, -OR%
-0CF3,-NRGRe, - CF3, -CN, -OCN, -SC(F, -NO, -NOZN&Jﬁa;kyl, C1.3haloalkyl and
C1.3haloalkyloxy. 6. Compoundsjaccording to oneHoJ/Qﬁi séFl t%5, wherein R3 is Cl or CF3.
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7. Compounds according to claim 3, selected from the group consisting of
CN I 8. Compound according to claim 3 of the formula 29 e-N

or a pharmaceutically acceptable salt thereof.

18, Compound according to claim 3 of the formula

5 1L
12.
13.

10

69

HN™ 'N" O o

-

|
O

HN™ "0

5

or a pharmaceutically acceptable salt thereof.

Compound according to claim 3 of the formula

71

LI
(!)HN\NO o

g

HN™ "0

¥

or a pharmaceuticalty acceptable salt thereof.

Compound according to claim 3 of the formula

75

L1

| HNNTTO

0

or a pharmaceutically acceptable salt thereof.

Compound according to claim 3 of the formuia

&5

or a pharmaceutically acceptable salt thereof.
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or a pharmaceutical y acceptable salt thereof 9. Compound according to claim 3 of the formula -100-
or a pharmaceutically acceptable salt thereof. 10. Compound according to claim 3 of the fonula or a
pharmaceutically acceptable salt thereof. 511.Compound according to claim 3 of the foilula 71 ora
pharmaceuticgyly @segpiaile salttherenhdedtanpasnd-acaordingto slainrdobtheiformyla gk a
pharmaceutical y accepta%le salt thereof. 13. Compound according to claim 3 of the formula 10or a
pharmaceutically S8 PEBREEE N thereof. -100a- 14. Compounds - or the pharmaceutically effective
salts thereof- according to claim 1 to 13 for use as medicaments.  15. Compounds - or the
pharmaceutically effgstiveisalts ihaieefiRecording teehaimsid derdd ioicé&@f?@f&ﬂﬂaﬁﬂ@?wqgrﬂﬁ nt with
an antiproliferative and/or pro-apoptotic_activity, 1%harmaceutical preparations, containing as active
substanc one o BTEEHISSURBS BrgE RS AT ¢8F YR CDHY (2RI 85T ¥ ordiing to one of
claims Ito 13 or the physiologically acceptable salts thereof, optionally in combination with

conventional excipignts RNALY satarsml Q44456 ot campaunds @fgeneraliormyla.dal ofib). (Ic) or
(1d), according to claim 1 to 13 fo preﬁarlnfg a pharmaceutical comgo, ition for the treatment and/or

’
prevention of cane®EriosHske A9 S ARRma iR 8 1 19daKr 98, Pharmaceutical
preparation compsisisigia:ratypotdablcgemnetat-éofnopladia) i ymiakosd 1d)h accasding:to claim 1 to
13 and at least one cﬁ#{égﬁraﬁﬁ&séﬁ%r?f cytotoxic active substance different from formula (Ia), (Ib), (Ic)
or (1d), optionally in the torm of the tautomers, the racemates, the enantiomers, the diastereomers and
the mixtures thereof, and optionally the 5pharmacologically acceptable acid addition salts thereof

10 17. Use of compounds of general formula (1a}), (1b}, (1c) or (1d), according to claim 1 to 13 for

preparing a pharmaceutical composition for the treatment and/or prevention of cancer,

infections, inflammations and antoimmune diseases.
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18. Pharmaceutical preparation comprising a compound of general formula (1a), (1b), (1¢) or
(1d}, according to claim 1 to 13 and at least one further cytostatic or cytotoxic active sybstance
different from formula (1a), (1b), (1c) or (1d), optionally in the form of the tautomers, the
racemates, the enantiomers, the diastereomers and the mixtures thereof, and optionally the

pharmacologically acceptable acid addition salts thereof.

-101-



