WO 2010/ 136559PCT/ EP2010/ 057408 2, 4 -DI AM NO PYRI M DI NES FOR THE TREATMENT
OF DI SEASES CHARACTERI SED BY EXCESSI VE OR ABNORMAL CELL PROLI FERATI ON The
present iwoentwesspel ates to new 2, 4-di am nopyri m di nes pafi/epeniensi4of or nul a
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are triggered, inter alia, by the loss of cell adhesion. In this process,
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whi ch on the one hand controls cell-matrix interactions through so-called
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apoptotic cell death of t N s and limt the invasive and
nmet ast asi sing grow h of t HD&FSI ition, focal adhesion kinase has
maj or significance for t j@ owt ation and survival of
t unour - associ at ed endot heHNal M (RAY i - angi ogeni c activity may
therefore al so be achieved b hifR2)i ng PTK2. 20Pyrinm dines are generally
known as inhibitors of kinas 'hus, flor exanple, 2,4,5- trisubstituted
pyrim di nes are described as a¢tive conponents with an anti-cancer activity
in International Patent Appliqggtions WO 2003/030909 and WO 2003/ 032997,
whi | e nbost conpounds in these patent specifications do not carry a
substituent at the bicyclic rigg in the 4-position of the pyrimdine. WO
2010/ 136559PCT/ EP2010/ 057408 The ai m of the’present invention is to
i ndi cat e méwarain el gropys AnBdRhessRAR am, invandsuhateathe escanfrigstgivearnin e dsiots f or
the prevent] nd/. i i - iLve or
abnor el any PPeRRRR, bt REHERShelor RRSE o BRULARAT L oS8 By gRKE T i 1
i ndi cat e dsaas nmyojoaments. nes whi ch have an inhibitory effect on the enzyne 5
PTK2 in vitro and/or in vivo and have suitabl e pharnacol ogi cal and/ or
pharnacok@@@kéﬁnmhngﬁgmR%nhgnenable themto be used as nedicaments. These
properties inClude inter alia a selective inhibitory effect on PTK2 in
relation to other known cell cycle and signal kinases. Detailed description
of the inyention 1Qlt has been found that, surprisjngly,. conpounds of
general  f JIMAMECYBNS e BePrRO IR L NS B SRmEla s SalgE TORIe AP p
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hand imparts anoikis resistance. Interference with these mechanisms by inhibiting PTK2

15 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 growth, migration and survival of tumour-associated endothelial cells.

An anti-angiogenic activity may therefore also be achieved by inhibiting PTK2.

20  Pyrimidines are generally known as inhibitors of kinases. Thus, for example, 2,4,5-
trisubstituted pyrimidines are described as active components with an anti-cancer activity
in International Patent Applications WO 2003/030909 and WO 2003/032997, while most
compounds in these patent specifications do not carry a substituent at the bicyclic ring in

the 4-position of the pyrimidine.



Bis a group selected fromanong C6_10aryl and 5-10 nmenbered heteroaryl;
20R1, R2, R4 and IR each independently of one another denote hydrogen or a
group selwoted/f3s33m anong Ra, Rb and Ra substituted by ®@Q&/EPRONOSE)S
identical or different Rc and/or Rb; R3 is a group selected from anong
-NRcRc, -N(ORc)Rc, -N(Rg)NRcRc, N C(0)Rc]2, -N(ORg)C(0)Rc, -N(Rg)C(NRg)Rc,
-N(Rg) N(Rg) C(0) Rc, -N C(0) Rc] NRcRe,

N(Rg) C(S) Rc, - N(Rg) S(0) Rc, - N(Rg) S(0) ORc, - N(Rg) S(0) 2Rc, - N S(0) 2R12, WO
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(1 , wherein

A is a group selected from among Ce_¢saryl and 5-12 membered heteroaryl;
B is a group selected from among Cs.1paryl and 5-10 membered heteroaryl;

20  R', R% 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® is a group selected from among -NR°R®, -N(OR°)R®, -N(RY)NR°R®, -N(R®)C(O)R®,
N[C(O)RY,, -N(ORYC(O)R®, -N(ROC(NROR®, -N(RON(RY)C(O)R®, -N[C(O)RINR°RS,
NRIC(S)R®,  -NRIHS(O)R®,  -N(RYS(O)OR®,  -N(RIHS(OLR®,  -N[S(O);RY.,

2



N(Rg) [ C(0)] 2Re, -KWRI,
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each |ndepen ent|y denot'es hydrogen
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-OC(O)SR¢, OC(O)NRCRC,
-SC(NRINRR®,

3-8 nenber eg(mqmpggyclggk@)d é@é)ORc
-SC(O)R®, -SC(O)OR®, -SC(ONR°RS,
N(RON(R®)C(O)R®, -N[C(O)R°INR°R’,
-NR)S(O)LR®,  -N[S(O)R,

-N(OR®)C(O)R®, -N(RC(NRO)R®,
N(RYS(O)R®,  -N(R%)S(O)OR,

-N(R%)S(0)NR°R®, -N(RY[S(O):]:R°, -N(R®)C(O)OR®, -N(R%)C(O)SR",
N(RYC(ONRINRR®,  -N(RON(RY)C(O)NRR®,  -N(R)C(S)NR°R®,
-NRIC(O)LR, -N{[C(O)l.R}2, -N(R)[C(O).0R®, -N(R%)[C(O).NR°R",
-N{[C(O)].NR°R}, IN(R°)C(O)1:0R", -N(R%)C(NR)OR?,
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-OC(NRINRCR®,
-N(R%)C(O)R®,

-N[C(O)R,
“N(RC(S)R,

-N(R%)S(0).0R",
-N(R%)C(O)NR°R®,
IN(R*)C(O)L.R",
-N{[C(O).OR*:,

(ROC(NOH)R®,
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“N(R%)C(NR?)SR® and -N(RO)C(NRI)NR°R’;

each R® independently denotes hydrogen or a group optionally substituted by one or
more, identical or different R* and/or R®, selected from among Cy.salkyl, Cs.ocycloalkyl,
Cs-11cycloalkylalkyl, Ce.qoaryl, Cr.iearylalkyl, 2-6 membered heteroalkyl, 3-8 membered
heterocycloalkyl, 4-14 membered heterocycloalkylalkyl, 5-12 membered heteroaryl and 6-

18 membered heteroarylalkyl;



25menber ed heterocycl oal kyl, 5-12 nenbered heteroaryl or 6-18 nenbered
heteroaryl al kyl and mis equal to 1,2 or 3; nis equal to O, 1, 2, 3 or 4,
p i s equawoto1036359 2 or 3; WD 2010/ 136559PCT/ EP2010/ OBz 2@ptosmangl |y in
the formof the tautonmers, the racemates, the enantiomers, the

di astereoners and the m xtures thereof, and optionally the

phar macol ogi cal ly acceptable acid addition salts thereof. In a
preferred enbodinent (Al) the present invention relates to conpounds of
gener al 5forrru|a (1), wherein p is equal to 1 or 2. In another preferred
embodi ment e@M)R tdﬁaeoi@s@s%lmabierﬁr@m Pt iy edepansienty selegied frag anorge mé?.alOR®,
formula (1) agalgpo e et_tﬂﬁ[ o ef MR Se ( A3)
t he present mvgénl'i%l}loﬁ/O eéub toﬁcoﬁgos;ﬂ\(ljngof Rp{b N?ﬂ{ o(égﬁnfﬁ)f)%l manet%s
(Al and/ orONRIRS, *N(llégr)thrRet HelageoupCR3 -&hd -Nie @C(N,lpSCNS -R©, -NOb, RIN2,HMY;,
(R'm Rl asg e €on at i ar t0 Sy 0
whi ch they a att éﬁ?dR % zLilFrQ]ot hg \p,)Er)Ea{ferFe) ngod gl‘@ NRE% ﬁ§@r‘%sent
i nventi én r-@B(@)eB t@%@bﬁ@ﬁuno@sﬁ)’\@éﬂerﬁs(ﬁmlﬁﬁa MP)RM@K@)QReRxC(Q)SRe
hydr ogen. er p (R odi ethe enve

relates to c(%guﬁds o] gg\ln(er e orrrulaaé d B@%@Qhé hezéq )RS 6
menmber ed heCARINRRENAORMO MRid -QC4PORS W(@)SRf)ef@G@)NBFRnetDC(NRg)NReRe

-SC(O)R®, -SC(O)OR®, -SC(O)NR°R®, -SC(NRYNR°R®, -N(R%)C(O)R®, -N[C(O)R%.,

-N(OR9)C(O)R®, -N(R®)C(NRIR®, -N(RIN(R)C(O)R®, -N[C(O)R’INR°R®, -N(R%)C(S)R®,
10 -NRYS(O)R®, -N(RIS(O)OR®, -N(RIS(OLR®°, -N[S(O):R°l,,  -N(R%)S(O),0R",

“N(R%)S(0),NR°R®, -N(R)[S(0),]:R®, -N(R%)C(O)OR®, -N(R)C(O)SR®, -N(R%)C(O)NR°R®,

“N(RY)C(OINRINRR®,  -N(RON(R)C(O)NRR®,  -N(R®)C(S)NR°R®,  -[N(R)C(O).R",

-N(R)IC(O)L2R®, -N{[C(O)]2R%}, -N(R®)[C(O).OR®, -N(R%)[C(O).NR°R®, -N{[C(O)].OR%}:,

-N{[C(O)2NR°R%},, -IN(R®)C(O)],0R®, “N(R%)C(NRY)OR?, -N(RY)C(NOH)R®,
15 -N(RYC(NRY)SR® and -N(R%)C(NRY)NR°R®;

each R® independently denotes hydrogen or a group optionally substituted by one or
more, identical or different R and/or R?, selected from among Cisalkyl, Cascycloalkyl,
Cs-11cycloalkylalkyl, Ce.qoaryl, Cr.iearylalkyl, 2-6 membered heteroalkyl, 3-8 membered
heterocycloalkyl, 4-14 membered heterocycloalkylalkyl, 5-12 membered heteroaryl and 6-

20 18 membered heteroarylalkyl;

each R' denotes a suitable group and is independently selected from among halogen,
-OR® and -CF3;

each R? independently denotes hydrogen, Cqsalkyl, Csscycloalkyl, C4.11cycloalkylalkyl, Ce.

joaryl, Crqearylalkyl, 2-6 membered heteroalkyl, 3-8 membered heterocycloalkyl, 4-14
25 membered heterocycloalkyl, 5-12 membered heteroaryl or 6-18 membered heteroarylalkyl

and

mis equalto 1, 2 or 3;

nisequalto 0,1, 2, 3 or4;

pisequalto 0,1, 2or3;



WO 2010/ 136559PCT/ EP2010/ 057408 I n anot her preferred enbodi nent (C2) the
present invention relates to conpounds of general forrmula (1), wherein is
phenyl orwpyniodgbssand R4 and n are as herei nbef ore defi mrea/EP2010/08T30% her
preferred enbodi nent (C3) the present invention relates to conpounds of
general formula (1), wherein is phenyl and R4 and n are defined as in
claim1. In other preferred enbodi nents (C4) the present invention
rel ates to conpounds of the topreferred enbodinents (C) and/or (C2) and/or
(C3), wherein n has the value O 1In another preferred enbodi nent (Dl) the
present i nwehenay in bederesofithe tvitguerndide shcageaies. dhe enantiamars; e, digieicemerRs
is a group I ; - : e o o "
anot her pr &1 oo SulsS i RRE el BRER eT R ARt ey e yible ackEadliion
conpounds ohltgmeacdl fornula (1), wherein R5 is selected from anong

brom ne, chlorine and -CF3. In another preferred enbodi nent (D3) the
present in td I ; ; I I . | OR5
enot o5 - Gl B B e e R el e e etal
rel at es >t o ferom(Ihakheseingeneral formula (1), wherein R5 denotes chlorine.

I n anot her preferred enbodi mrent (D5) the present invention relates to
conpounds d&¥is29gdi@d & 2f ornul a (1), wherein R5 denotes bromine. WO

2010/ 136559PCT/ EP2010/ 057408 I n anot her preferred enbodi nent (El) the
present i nyeRinbMar (RfakeS$ dniboaPi@RYALs tid paRRAT mlveh®diates 1d .coMpBlfdd o3
is selected fromanong -NRcl Rc, -N(ORc)Rc, -N(Rg)NRclRe,

N( ORg) C( 0) R@Deﬁthgpwegz@ Bheseit, - N( Rg) S(0) 21 Re, - N( Rg) C( 0) 01 Rcand

5-N(Rg) C(0)N RcRc, and IR and Rg are as herein before defined. In another
preferred @B&AVAERAT- (E2) the present invention relates to conmpounds of
general formula (1), wherein R3 is selected fromanong - N(Rg) C(0) Rc,

- N( Rg) G 0) O Behen prefemtdRembolindinke (A3 1be present invention relates to compounds of the

preferred embodiments (A1) and/or (A2), wherein

the group R? and the group

(R?),

R

assume a frans configuration with respect to the ring system to which they are attached.

15 In another preferred embodiment (B1) the present invention relates to compounds of
general formula (1), wherein
R* is hydrogen.
In another preferred embodiment (C1) the present invention relates to compounds of
general formula (1), wherein

20 B is phenyl or 5-6 membered heteroaryl and

R* and n are as hereinbefore defined.



10lR and Rg are as hereinbefore defined. In another preferred enbodi nent
(E3) the present invention relates to conpounds of general formula (1),
wher ei n RBOi2818B8b35at ed from anmong - N(Rg) C(0) 1Rci and - NPRY)EBe@PA3IR08 ; Rcl
corresponds to the group IR and 151R and Rg are as herei nbefore defined.
In anot her preferred enbodi nent (E4) the present invention relates to
conpounds of general fornmula (1), wherein R3 is selected from anong
-NHC(0) 1Rci, -N(C _4al kyl )C(0) 1Rci, -NHS(0)21Rci and

N(C _4al kyl ) S(0) 21Rci; 20Rcl corresponds to the group IR and IR is as
her ei nbef ol agethenekfenred aniodimentr(E6Re the grasebbiivarinn (eEEEs theompeyeds of

i nvention r of general formula (1), wherein R3 is
sel ect ed frgghmérté‘ﬁ%’ﬁ'{g}a?qﬁé%? %@ -%(I\/E ) C(0) 1Rci , -(N()Et)C(O) 1Rci |

-N(1I P 0 : 0) 1Rci , NHSOZlR,-NI\/bSOZlR',
-NE IEt;)S(Cf)))ZB}ggJ ﬁ%{%@% 2)1RciCI and NE n?Dr)Sgl))ZlRf:i ;)R((:I)corflesponds to

the group |£an@%r@@s%@ﬂ&ﬁ#&%@%ﬂ@3 EP2010/ 057408 IR is as hereinbefore

defined. In other preferred enbodi nents (E6) the present invention rel ates
to conpounds of the preferred enbodinents (E3) and/or (E4) and/or (ES5),
wherein3 [In eﬂ@rheir@r@@nr@%te@tboﬂmaﬁﬂtAﬁéh@@r%&mkwenfw B3I dalorypounds of

Cl_4al koxy neh&l forhGid (fphr¥dlMNH CH2- Sand (Cl_4alkyl) 2N-CH2-. In ot her
preferred embodi ments (E7) the present invention relates to conmpounds  of

the prefermed ppehadhgents (E3) and/or (E4) and/or (E5), wherein Rcl is
selected fromnethyl and ethyl. I n anot her preferred enbodi ment (E8)

t he presenRYizpdendreRfine] & Rxidi@ conpounds of togeneral fornula (1),
wherein R3 is selected from-NHS(0)2Me and - N(Me) S(0) 2Me. | n anot her

referred t he e i nvention rel at t o conmpounds
Doyl 5 oloer prstormed ahmabdmdPle Tl tne BV exsoh B eRiase e RorBHOHE c4iie

5-10 rranberpe@reda@d emoadiengnd 11 amior (82) andoniGa) ewidsreiner ei nbef ore defined. In
anot her preferred enbodi nent (F2) the present invention relates to

conmpounds of hgganeraleormula (1), wherein Ais phenyl or pyridyl and Rl, R2
and mare as her ei nbefore defined. 20In another preferred enbodi nent (F3)
t he presenﬁ invention r

ano er pre errgclj & eoodlmen (Bq?"tlhe preosent invention relates to compounds of
general formula (1), wherein
R® is a group selected from among halogen, -CF3 and Cy.4haloalkyl.
15 In another preferred embodiment (D2) the present invention relates to compounds of
general formula (1), wherein
R® is selected from among bromine, chlorine and -CF.
In another preferred embodiment (D3) the present invention relates to compounds of
general formula (1), wherein
20  R®denotes -CFa.
In another preferred embodiment (D4) the present invention relates to compounds of
general formula (1), wherein
R® denotes chlorine.
In another preferred embodiment (D5) the present invention relates to compounds of

25  general formula (1), wherein

R® denotes bromine.



general fornmula (1), wherein Ais phenyl and Rl, R2 and mare as

her ei nbef ore defi ned. I n anot her preferred enbodi nent (F4) the present
i nventi orwoebarsess»o conpounds of 25general fornula (1) PCRiEPe@0ON57A08 S a
phenyl; WO 2010/ 136559PCT/ EP2010/ 057408 m has the value 1 or 2; each R2 is
i ndependently sel ected from anong hal ogen, Cl_6alkyl and Cl_6al koxy and R1
is as herei nbefore defined. I n anot her preferred enbodi nent (F5) the
present invention relates to conpounds of 5general formula (1), wherein A
together with al and the msubstituents R2 has the partial structure R2a

(i)O  Reédn anatfrporafeced ienthedenent rlEny thkeptsennvealidosejateRd dogpoends ped
from am)ng ?ﬂé@gﬁﬂnﬁ‘%? Cgvhg%%yl and 10al is as hereinbefore defined. In

anot her erre ment (F6) the present invention relates to

corrpounds 3 n r a na WOgkEeNn her @k a c
substi tuen?i %g esrePéCt%do m:'frntlefa ructﬁére g\'z( ?LSR’\é(\gggt\er chﬁgagb&)m’
i ndependenHNSp%géﬁ(Q)B et hﬂk@g)N@Dﬁ(@Rsel ecNEY)$ (DR anondN (R GEEPIGR,  and

chl ori ng @7&6@ F‘;‘{ and R1 is as hereinbefore defined. WO

2010/ 136559P 010/ 057408 I n anot her preferred enbodi nent (F7) the
present i Ny@HRY grglaghg,%,r{déf&gggmgads of general formula (1), wherein A
together with RL and the msubstituents R2 has the partial structure R2dR2e

In another preferred embodiment (E2) the present invention relates to compounds of

general formula (1), wherein
R? is selected from among -N(R%)C(O)R¢, -N(R?)C(O)OR® and -N(R?)S(O).R", and
10  R°®and R® are as hereinbefore defined.
In another preferred embodiment (E3) the present invention relates to compounds of
general formula (1), wherein
R? is selected from among -N(R%)C(O)R®! and -N(R%)S(0O),R";
R corresponds to the group R® and
15 R°and R® are as hereinbefore defined.
In another preferred embodiment (E4) the present invention relates to compounds of
general formula (1), wherein

R® is selected from among -NHC(O)R®, -N(C14alkyl)C(O)R®', -NHS(O),R! and
-N(C14alky)S(O),R"";

20  R* corresponds to the group R® and
R® is as hereinbefore defined.
In another preferred embodiment (E5) the present invention relates to compounds of
general formula (1), wherein

R® is selected from among -NHC(O)R®!, -N(Me)C(O)R®, -N(Et)C(O)R®", -N(iPr)C(O)R*",
25 -N(nPr)C(O)R®!, -NHS(O),R®", -N(Me)S(O):R', -N(Et)S(O),R®", -N(iPr)S(O),R*" and
-N(nPr)S(0),R"";

R®' corresponds to the group R® and



5R2d and R2e each independently denote Cl_6al koxy; R2f is selected from
anong hal ogen and Cl_6alkyl and Rl are as herei nbefore defined. |In another
pr ef er r edwornthoxizassnt (F8) the present invention rel at es PCO/EPONMPOSTINS Of
general fornula (1), wherein 10A together with RL and the m substituents R2
has the partial structure R2dR2e R2d and R2e each i ndependently denote
nmet hoxy; R2f is selected fromanong fluorine and nethyl and RL is as

her ei nbef ore defined. 15In other preferred enbodiments (F9) the present
invention relates to conpounds of the preferred enbodinents (F1) to (F8),
wherein W8 2939haredbsredeiRg010/ 057408 R1 is sel ected from anpbng Ra2, Rb2
and Ra2 substituted by one or nore, identical or different Rb2 and/or Rc2;

each Ra2 i s, iRALRARERE bihpsBihimte fEd) tRELARAINGLaR A le AR: R doy FRIERE Rd
Rb2 is a g}o

het er ocycl oal kyl ;' 5eac sul'tabl e substituent and is Independently
sel ect ed f PerfeHEA®HAFHLOLMentRES) anNpdERE 2nd/ordEg). RéBrein C( 0) ORc2, - C(0) NRc2Rc2,
-C(0) N(Rg2) ORc2, -N(Rg2)C(0)Rc2, N(Rg2)C(0)ORc2 and - N(Rg2) C(0) NRc2Rc2,
cach) Reo s RHCieaRated JoGOMES Chylith GamHom b g oIS (G e hBiNH-Cived
by one gr R{ec,.J N-edl- or different Rd2 and/or Re2, selected from anong
Cl_6alky1l, 03361:‘!;@?2% kyI2 10and 3-7 nenbered heterocycl oal kyl; each Rd2
denotes a suitable substituent and is independently selected from anong

_ORe2, NR&DREET efered 6MCRATENERIET) tog 9iaerBEDIRMERtION relgieshioReompotds@hdint | y

denot es hy gr&re@éd @fnbadimeatéqeep&rﬂd?&ghuyaw&s(ﬁss,w&r@#eihy one or nore,
identical or different Rf2 and/or Rg2, selected fromanong Cl_6alkyl,

C3_6cycl oalreyis sbirated féond nidgipar€ethhet érocycl oal kyl ; each Rf2 independently
denotes -ORg2 and each Rg2 i's independently sel ected from anong hydrogen,

Cl_6alkyl and 6cycl oal kyl al kyl . In other preferred enbodi ments
(F10) the ﬁ’é”é‘gﬁi‘*ri VNS @H‘QOQI’%?’ES(E% RSRFSEAHE VBRI THESI3iEH f earpPagnds of
enbodi nent geh&3) formbiar(e), wheRInh denotes - C(0) NHI Rc2 or -C(0) N(Me) Rc2 and Rc2
is as hereinbefore defined. In other preferred enbodi nents (F11) the

present i N\Rénd s@ectee fratnesIHSPOLMERMANNsMefS(OhMepr ef erred enbodi nents (F9),
wherein 251 Rl denotes -NHC(0)Rc2 or -N(Me)C(0)Rc2 and

In another preferred embodiment (F1) the present invention relates to compounds of

general formula (1), wherein
A is a group selected from phenyl and 5-10 membered heteroaryl and
15 R', R?and m are as hereinbefore defined.
In another preferred embodiment (F2) the present invention relates to compounds of
general formula (1), wherein
A is phenyl or pyridyl and
R, R? and m are as hereinbefore defined.
20  In another preferred embodiment (F3) the present invention relates to compounds of
general formula (1), wherein
A is phenyl and
R, R? and m are as hereinbefore defined.
In another preferred embodiment (F4) the present invention relates to compounds of
25  general formula (1), wherein

A is a phenyl;



Rc2 is as hereinbefore defined. WD 2010/ 136559PCT/ EP2010/ 057408 a

het erocycl oal kyl Ra2 and/or Rc2 is a heterocycl oal kyl selected from anong
pi peri di w20V Be35azi nyl , pyrrolidinyl, tetrahydropyranpCTardomwwspbol i nyl .
In other preferred enbodi ments (F13) the present invention relates to
conpounds of the preferred enbodi nents (F9), wherein 5al denotes 0, 'N
-- " N...,Rc2 or Rc2 is as hereinbefore defined. N, ne2 F and

In other preferred enbodi ments (F14) the present invention relates to
conpounds of the preferred enbodi ments (F9), wherein 10Rl1 denotes 0 or' and
R* denot es nthagtiekalue 1 or 3t her preferred enbodi nents (F15) the present
invention relates to conpounds of the preferred enbodi nents (F9), wherein
15Ri i s seleagh Riifindeneademtly selqctad-romuanong hajogen NH-saligy and/Grsalkoxy and

R' is as hereinbefore defined.
In another preferred embodiment (F5) the present invention relates to compounds of
5  general formula (1), wherein

A together with R" and the m substituents R? has the partial structure

R2a

2c

R1

R% R
() or (i)
R* and R¥ each independently denote C.salkoxy;
R? is selected from among halogen and Cq.salkyl and
10 R'is as hereinbefore defined.
In another preferred embodiment (F6) the present invention relates to compounds of
general formula (1), wherein

A together with R" and the m substituents R? has the partial structure

R2a

2c

sz R
(i) or (ii)
15 R*and R* each independently denote methoxy;
R? is selected from among fluorine, chlorine, methyl and ethyl and

R' is as hereinbefore defined.



, T\JNH Yy 0" oN11.21 s, and In other preferred enbodi nents (F16)
the present invention relates to conpounds of the preferred enbodi nents
(F9), whewein10RB6358 sel ected from anmong | n other prefePcEkprenibosimnent s
(F17) the present invention relates to conpounds of the preferred

enbodi nents (F9), wherein Rl is selected from anong HNss O and I n other
preferred enbodi nents (F18) the present invention relates to conpounds of
the preferred enbodi nents (F9), wherein Rl is selected fromanong WO

2010/ 136559PCT/ EP2010/ 057408
In another preferred embodiment (F7) the present invention relates to compounds of

general formula (1), wherein

A together with R" and the m substituents R? has the partial structure

R2d RZe
R2f
R’ R’
(iii) or (iv) :

5 R* and R* each independently denote Cyalkoxy;
R* is selected from among halogen and Cy.¢alkyl and
R' are as hereinbefore defined.
In another preferred embodiment (F8) the present invention relates to compounds of
general formula (1), wherein

10 Atogether with R' and the m substituents R? has the partial structure

R2d RZe
R2f
R’ R’
(i) or (iv) :

R* and R* each independently denote methoxy;
R* is selected from among fluorine and methyl and

R' is as hereinbefore defined.

15 In other preferred embodiments (F9) the present invention relates to compounds of the

preferred embodiments (F1) to (F8), wherein

-10-



and In other preferred enbodi nents (F19) the present invention relates to
conpounds of the preferred enbodi nents (F9), wherein Rl is selected from
anong W0 20t03655pr ef erred enbodi ments the present inveaTiEPROW0AFEDES t O
conpounds of all the foregoing enbodi nents, wherein each Ra is

i ndependently sel ected fromanong G _sal kyl, C3_10cycl oal kyl, C4-

i scycl oal kyl al kyl, Cs_ioaryl, C7_16aryl al kyI 2-6 nmenbered heteroal kyl, 3-8
menber ed |oheterocycloalkyl 4- 14 menber ed heterocycloalkylalkyl 5-12
menber ed het eroaryl and 6- 18 rrerrbered het eroaryl al kyl ; each Rb denot es a
sui tabl e gROup sglrttedfromdepena &it.| B s@dereaubaﬂbﬁeéﬁbr@e:@ mo(eL Rdentical or
Cl_3hal oal b2 ezNRcl Rc, -ONIRcl Rc, -N(ORc)Rc, -N(Rg)NRcl Rc,

hal ogen, %36%}{5\1 o R NO2, -S(0)2Rc, -S(0)2NRcRe, -0(0)Rc, -C(0)01Re,
-0(0) NRcl Re,, &) 1 -09(

- N( Rg) C( 0) gach _Cﬁ( NQ)F%%%%%&”O%%“N@%%%@%) Ao @%% F%FO)%?R@G%&F

- N(Rg) C(0) NR&FWCb@ h IR independently denotes hydrogen or a group

optional Iy substjtuted by one or nore, identical or different Rd and/or Re,
sel ect ed f re8aM Boivgp @m%&ﬁ%t'tu@st i%iﬁc'ﬂ@%ﬂwpnﬂm@'@ﬂ%ﬁ from mo%err@Rkyl
2-6 menber eg hzgtczem@}cg 2 3¢ Rer oqy@)RRIIR2 4- MRFRNPBERE
het er ocycl oaI kgl al % )wS 12 nbered eroaryl @c} gi )?8 rrenb%@?ed
het er oar yl aNBT)CO 2 ano NEEDEIPNR RS 010/ 057408 each Rd denot es a
suitable group and is independently selected from am)ng?

Cl_3hal oal legF®R;: indgeementikmenates HyRIRE, O R FgYMREHRNa IMaﬁUbgtéwed ‘bgrane ooN,

NO2,  S(0 A
o OF N R oo gk fap BBt ) MR o/ () poetoliah ETRG - SN RLFSRRy

- N(Rg) $00) 2Re 3- ermgy@(fmtmyww N( Rg) C( 0) NReRe; each Re i ndependent |y

denot es hydr og%P or a group optionally substituted by one or nore 2
i denti cal T denotps el JﬂWsﬁgenkﬁfldééﬂ@&pﬁﬁﬁﬂt'éﬁﬁ'ﬁgtedir06h§%9'19 -OR

C3_8cycl oal_jjpt2readnd J@@N(@&d)@mhablgj@LNRe@;wlOaryl Cr_16aryl al kyl, 2-6
menber ed het er oal kyl 8 nénbere eterocycl oal kyl , 4-14 rrerrber ed

het er ocycl %bﬂﬂﬂeam@ében@nﬂg dersensdrdyeh e"o@%\rg’rbu@%‘étl&allﬂl%gstﬂ@tﬁb%ye&me or

het eroaryl al kyl ; 2 )
more, identical or different R” and/or R%, selected from among Cysalkyl, Csscycloalkyl

15 and 3-7 membered heterocycloalkyl,
each R” independently denotes -OR% and
each R% isindependently selected from among hydrogen, Cisalkyl and
Cagcycloalkylalkyl.
In other preferred embodiments (F10) the present invention relates to compounds of the
20  preferred embodiments (F9), wherein
R' denotes -C(O)NHR® or -C(O)N(Me)R* and
R°% s as hereinbefore defined.
In other preferred embodiments (F11) the present invention relates to compounds of the
preferred embodiments (F9), wherein
25 R'denotes -NHC(O)R* or -N(Me)C(O)R*? and
R°% s as hereinbefore defined.

In other preferred embodiments (F12) the present invention relates to compounds of the

preferred embodiments (F9) to (F11), wherein

-11-



each Rf denotes a suitable group and is independently selected from anong
hal ogen, ORg and -CF3 and each Rg i ndependently denotes hydrogen,
01_6alkywoCBiBcyisboal kyl , at _iicycl oal kyl al kyl, 06_10arg¢T/Ep@rioosany| al kyl ,
2-6 nmenbered heteroal kyl, 3-8 nenbered heterocycl oal kyl, 4-14 15nmenbered
het er ocycl oal kyl, 5-12 nenbered heteroaryl or 6-18 nenbered
heteroaryl al kyl. Al the above-nentioned preferred enbodinents in terns of
different nol ecul ar parts of the conpounds according to the invention (1)
may be conbined with one another in any desired manner, thus producing
preferred eogieivsrelodlhy Riteodiar RS tsoa hatereayglenlkyloseleated fomepmend pipgddinylal

anount s of j dnpvention (1). Each

i ndi vi dual pﬁ?ﬁ%ﬁ“@%ﬁ@m39??@@‘3%%’#%&@?@?'"H >I/ this conmbination is
expressly also included and is an object of the invention. Particularly
preferred ¢ouRRYBHTeRd gﬁﬁgtﬂimenfso(Fﬁykﬁﬂel(:g%sé}ﬁ fvention relates to compounds of the

1- 3N- (2-di met hyl am no-et hyl ) -4[ 4-( (1R, 2R) - 1- net hanesul phonyl am no- i ndan- 2-
yl ami no) - 5”?@??‘&@?‘1@%@{& 9k WRetRim- 2- y| ami no] - 3- met hoxy- benzani de;
1-54-{4-[ (1R, 2R) - 1- (et hanesul phonyl - et hyl - am no) - i ndan- 2-yl am no] - 5-
trifluofondt K¥NOSri ni di n- 2-yl ami no} - 3- met hoxy- N- (1- net hyl - pi peri di n- 4-y1) -
benzam de; 1-30 0

N ((1R 2R)-2- {242- et hoxy- 4~ ( 4- et hyl - pi perazi i 1-y1) - phenyl am no] - 5-
trifluoronethyl-pyrinidin-4\¥1 'noyindanﬂﬁxm met hyl - net hanesul phonam d
e; 1-40

244- (4-{4-[ (1R 2R) - 1- (et hanesul pRnyl - net hylkigmg) -} ndan- 2-yl am no] - 5-
trifluoronethyl-pyrimdin-2-yla no}R §(5Ft hoxy=phenRl'ypj,ger azi n- 1-y1] - N, Ndi
nmet hyl -acetam de; 1-46 2-fluoro-4-{4-[(1 R

, 2R) - 1- ( metdea - :

trifluor omﬁh@%&ﬁ?%%ﬁ@%
benzam de; 1-60 . . .
2- chl or o- 417 athe( prRfoFRd empadimeatseEdfbinenyesantitvgntiemiaks®s tnermpraunds fiithto] - 5
trifluor Ongtreﬁ?rlrg%grpibcﬁgj|(r:ﬂerr]1’532(!=31,gvr%ehe(ljri -5- et hoxy- N- (1- et hyl - pi peridi n-4-y1)-
benzamge; ri-Rhotks- Met hyl -pyrrolid ine-3-carboxylic acid (3-{4-[(1 R2R-1
- (et hanesu

| phonyl - met hyl am no) -i ndan- 2-yl am no] -5-tri fl ubtonet hyl - pyri m di n-2-yl am no
} - 4- met hoxy- phenyly am de; 1- GZ&Mmet hyl Q penli d i ne-4-carboxylic acid

%((y -am no) - i ndan- 2-yl am no]j - 5-
am no} - 5- net hoxy- N- (1- net hyl - pi peri di n-4-y1) -

(3-{4-[(1 R 2R -1 -(methanesuN N
| phonyl - met hyl ami no) - i ndan- 2-%}339’ o] -5-trif |Q)I‘/CN t hyl - pyri m di n-2-yl am no
} - 4- met hoxy- phenyly am de; 1- N ~p*

N- ( 2- di net hyl ami no-ethyl )-3-{4-[ (1R, BQ)orl- (et hanesﬁl Eihdnyl - met hyl - am no) -

i ndan-2-yl am no] -5-trifl uoromet hyl - pyri m di n-2-yl am nol - 4- met hoxy- benzam de
: 1-66 R denotes Cqgalkyl.

N ((1R 2R)-2-{244-(4-tert-butyl-pi perazin-1-yl)-2-met hoxy-phenyl am no] - 5-

trifluoro - L m di ; 1 { =ds I\ z md
o' 1167 N (L1l SR LRtaNeAE T8 Feaeep! pehu il Hzs WEtampaR R e
-yl) - phenylpaﬁFfB"rﬁQq embodiments (F9), wherein

trifluoronethyl-pyrimdin-4-ylam noyi ndan-1-yl)-N-nethyl - met hanesul phonam d
e: 1-705 R'is selected from among

N-{ (1R 2R)-242-(2-1ret hoxy- 4- pi perazi n- 1-yl - phenyl am no) -5-tri fl uoronet hyl -

pyri m di n- 4-yl agi_neFi ndan- 1-y| | - N- met hyl - met hanesul phonani de; 1-74
N-{(1R 2R)- 242-6(F51 met hoxy- 5- pet h@1- 4- pi per azi n- 1-yl - phenyl ani no)<~5:0

trifluoronet h@!}“‘ﬂ m di n- 4-yl nl-1l noFi ndan- 1- ylL.{- Npret hyl - met hanesll\Jlll_Phonan‘i d

~

e; 1-75 \(N

5-{5-chl or 0- 4N(AR, 2R) - 1- (met|hanesul phonyl - met hNH ani no) - i ndan- 2{/-yl ami no] -
pyri m di n-2-yl am no} -’2- f | uor o- 4- net hoxy- N- (1- et hyl - pi peri di n-4-y1l) - benzam
de; 1-76 0 20 e

N-{ (1R, 2R) - 242-( 5-\cﬁl or o- 2- nefMy- 4- pi per azi n- i-\)ﬁ- phenyl am no) - 5-

trifluoronethyl Nk di n-4 oFi ndan- 1\K|I < t hyl - net han,és\ﬁg(bhonarri d
e; 1-78

N- ( (1R, 2R) -2 -(4-tert-@ | - pi perazi n- 1- y&<2- net hoxy- 5- net hyN-\phenyI am
i no] _ ) H H )

5-trifluoronethyl-pyrimdin-4-yl am noyi n?gn- 1-y1) - N-met hyl - met hanesul phonam
i de; -12-



1- 80
2-fluoro-5-{4-[ (1R 2R) - 1- ( et hanesul phonyl - net hyl - am no) -i ndan- 2-yl am no] -5
- WO 2010/136559 PCT/EP2010/057408
trifluoromethyl-pyrimdin-2-ylam no}-4-nmet hoxy-N-(1-net hyl - pi peridi n-4-y1)-
benzam de; WO 2010/ 136559PCT/ EP2010/ 057408 1-98

4-{5-brono-4-[ (1R 2R) - 1- ( mret hanesul phonyl - net hyl - am no) - i ndan- 2-yl am no] -
pyri m di n-2-yl am no} - 3- net hoxy- N- (1- net hyl - pi peri di n-4-yl)-benzam de; 1-73
1- net hyl - pi peri di ne-4-car boxylic acid

(4-{4-[ (1R 2R) - 1- ( net hanesul phonyl - met hyl -
am no) -i ndan- 2-yl am no] - 5-trifl uoromet hyl - pyri m di n- 2- ylantno}cpiﬁﬁ*hoxy ph
enyly amde and 1<71Q

N-{ (1R 2R) - 242- (2\ﬁ€thoxy 4- qgthylanlnonetnéflphenylanlno) 5- trlgHearonethy
e

| pyrimdin-4-y dHi ndan- € yINAN- et hyl lsul phonami de. T resent
i nvention furt relates to drates, solvates,~pol ynorphs, netallites,
derivati ves gAopT odr ugs of npounds of general ffornula (1). In

anot her aspett the inventionr'Yelates to conpounds’ef general for a (1) -
or the 5pharnmaceutically acceptable salts thereof - ’as nmedi canents. I'n

anot her aspect the invention relates to conpounds of general f or mDa ‘;) -
or the pharnmaceutically acceptable salts theregho-Ofor use in the t reat ment
and/ or preventlon of cancer, |nfe§ ons, infla ijons and aut o

di seases. &n other aspect i nvention reldilds to conmpoung

gener al fornula (1Y - or the 1 arnaceutlcally accept abl e safts™t hereof -
for use in /FLE &nent preventlon of (cancer. I n an er aspect the

i nvention tes to conpo nds of gener al forNuIa (1) - or Yhe
pharnaceutlcally acceptabl e salts thereof For use.in the treatment and/ or
prevention of prostate cancer ,Qovari an cancer, pancreattc cancer and
bronchi al cancer.. 151 n anot+ Lugspect the invention ekates to a process
for the treat ~and/ or preWention of cancer conprls adninistering a

t her apeuti cal Ipyyeffective t of a conpound of formula (1) - or
one of the pharmaceutically acceptable salts - to a person. In

anot her aspect/gﬁe i nventionNrel ates to\a pﬁggﬁiceutlcal preparation
cont ai ni ng as 4&0 active substance one© conpounds of gene formul a
(1) - or the pharmaceutically acceptable salts thereof - optionally in
conbination with ¢ nt i onal excipients and/or carriers. WO

2010/ 136559PCT/ EP201 57408 I n anot her aspect the invention relates to a
phar maceuti cal p ion conprising a compound of general formula (1) -
or one of %DQPP mceutically acceptable salts thereof - and at |east one
ot her cyto c Or cytotoxic active substance different fromfornula (1).
Definition® used herein, the following definitions apply, unless stated
ot herw se: AIkyI is made-up of the sub-groups saturated hydrocarbon chains
and unsaturated hydrocarbon chains, while the latter may be further
subdi vi ded i nto hydrocarbon chains with a double bond (al kenyl) and

hydr ocar born oh@'r pEefwiréd”lembbdil'mehts (Fasptheadreyent invenfbrk amates idcanpains odithe

| east one dqg bm@ §y5¥* epntains at least one triple bond. If a

hydr ocar bof" ﬁ%?%e ?@"Fﬁ d 66tTh at | east one doubl e bond and al so at

| east one . def|n|t|on it would belong to the al kynyl
sub-group.ﬁgﬁ$sﬁﬁ§ ﬁB d%% menti oned above may further be divided into
strai ght-chain (unbranched) and branched. If an alkyl is substituted, the
substitution may be nmono- or polysubstitution in each case, %k“~ wdl | the

hydr ogen-carryi ng carbon atons, |ndependently of. one another nples of
representatives(p%hrhdividual Sﬁﬁagroups aréy\Nsted bel ow. J;

/N\) HNC) \ﬁ )

-13-



Strai ght-chain (unbranched) or branched saturated hydrocarbon chains:

met hyl ; ethyl; n-propyl; isopropyl (1-nethylethyl); n-butyl;

1- net hyl pwopyio/13szsebut yl  (2- met hyl propyl ); sec.-butyl (PcwmErhylopsmapyl ) ;
tert.-butyl (1,21-dinethylethyl); n-pentyl; 1- 20nethyl butyl; 1-ethyl propyl;
i sopentyl (3-nethyl butyl); neopentyl (2,2-dinethyl-propyl); n-hexyl;

2, 3-di met hyl butyl; 2,2-dinethyl butyl; 3,3-dinethylbutyl; 2-nethyl-pentyl;
3- nethyl pentyl; n-heptyl; 2-nethyl hexyl; 3-mnethyl hexyl;

2, 2-di net hyl pentyl; 2,3- dinethyl pentyl; 2,4-dimethyl pentyl;

3, 3-di net hyl pentyl; 2,2,3-trinethyl butyl; 3-ethylpentyl; n-octyl; n-nonyl;
n- decyl etc. 258tra|ght chain unbranched) or branched alkenylr/\thyI
(ethenyl); prop-1-enyl, aIIyI _onp 2-enyl); gﬁropenyl but+1wghyl;

but - 2- enyl ; but - 3- prop- 2- enyl nethyl ropfl-enyl; 1
-nethyl-prop-éggfglf/n netW%I prop-1 - enyl;, thyI| eRf |
pent - 1- enyl ; =enyl t-3-enyl; pent- 4 enyl ; 3-net hyl but - 3-enyl ;

3-net hyl - but - 2-enyl ; 3- nethyl but - 1- enyl hex- 1- enyl hex- 2- enyl ;
hex- 3-enyl ; 30heX; 4-gnyl; hex-5-enyl; 2,3- nethyl-but-3-eny|;
2, 3-di net hyl - but 2:Nnyl ; 2-nmet hyl i dene- 3- 2010/ 136559PCT/ EP2010/ 057408

nmet hyl butyl ; 2, 3+ di pet hyl - but-1-enyl; hexatl, 3-di enyl; hexa-1, 4-dienyl;
pent a- 1, 4- di eny}y pent a- 1, 3- di gpy! ; but a-HN di enyl ;

2, 3-di net hyl but a- 1, 3-di ene etc. Straight-chain (unbranched) or branched

al kynyl : 5ethyny| prop 1- ynyI prop 2 ynyl ; but-1- ynyI but 2 ynyl ;
but-3-ynyl; 1- prop- 2-ynyl y the terns penty
hexyl , heptIn Ptheé@f%f?rrequWPPd'”‘GéwF"Et E‘e RKP%%UTVGQFW‘ feu't‘t?ﬁ@r C%PQWdﬁl%Fhear e

meant satu&@ﬁgﬁe@ggbggﬁbhgquyqmgﬁﬂmnth t he correspondi ng nunber of carbon
atons, all the isoneric forns being included. ioBy the terns propenyl,

butenyl PRItieHMbcted BYRBhonghePt enyl, octenyl, nonenyl, decenyl etc.

wi t hout any further definition are_ neant unsat ur at ed hydrocarbon gr oups
with the correspondifg nunber of rbgn atons and a double bond, all the

i soneric forns, i.e.\(_ 4(E3 N belng i ncluded where appllcable By
the terns butadle ntadle yl ) thadlendeNﬁéptadlenyIthctadlenyI
nonadi enyl, 15 dec et cNWt hout any f er deflzgéde are nmeant
unsaturated hydr oc r‘bn groupé with the corresp di ng nu r ,car bon
atons and two doubl e bonds, all the.isoneric fornms, i.e. (2)/(E) isomers,
bei ng i ncl uded where appllcable t@m/the terns propynyl butynyl, pentynyl,
hexynyl, heptynyl, octynyl, nonénxtg decynyl etc. wi t hout any furt her
def|n|t|on are nmeant unsaturate hhydbocarbon groups with the

20cor respondi ng nunmbgpq of car bon lat ons_ and a triple bond, all the isoneric
forms being included. By the term heteroal kyl are neant groups which can be
derived fromthe al kyl as defined above in its broadest sense if, in the
hydrocarbon chalns one or nore of the groups -CH3 are replaced

i ndependent? Pf PEieTethemRedimspts (Fa8hhspsesenbinventipn gslateqipcompings offfie

250f the gippaBged 6MBoditichts (BD), aetkin ndependent |y of one anot her by the
groups -0-, -S- or -NH , one or nore of the groups are replaced by the

group VI)201@é@3&5@ﬁ5ﬁﬂ%ﬁ&@p10/057408 T

A0 ;
A
~0” 0 HN OH
oﬁ)\
_NH
@)
I N A
N\_/N E:N /N /N\
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one or nore of the groups =CH are replaced by the group =N-, one or nore
of the groups =CH2 are replaced by the group =NH or one or nore of the
groups EGMOanw/Bejsbaced by the group EN, while overall wrhemP2mpsangy be a
maxi num of three 5 heteroatons in a heteroal kyl, there nust be at |east
one carbon atom between two oxygen atons and between two sul phur atons or
bet ween one oxygen and one sul phur atom and the group as a whol e nust be
chemcally stable. It is immediately apparent fromthe indirect
definition/derivation fromal kyl that heteroal kyl is made up of the

sub- groups saturatedydrocarbon chains wth heteroaton(s), 10heteroal kenyl
and heteroal kynyl, a dT6he further subdivision may.be carried out into
strai ght-chain (unkrapghed) andHrapched. If a eroal kyl i bstituted,
t he substitution najﬂbe nono- or ,§p§substitut onlin each case,)at all the

hydr ogen-carryi pj.oxygen, sulp ni trogen aoﬂy carbon af

i ndependently of one anot her. teroalkyl itself may be linked to the

nol ecul e as a substituent bot ia a carbon atom and via a 15het er oat om
Typi cal exanples are |isted lqfethylarrinorrethyl; di et hyl am noet hyl
(1- dinethyl am noetdnd ; 2- dlnethyl noet hyl); di met hyl am nopr opyl

(1-di et hyl am nopropyl, 2-di net hyl am nopropyl, 3-di nmethyl am nopropyl);
di et hyl am nonet hyl ; di et hyl am noet hyl (1-diethylan noethyl,

202-di et hyl oet op di e | ami nopr opyl , 2-

i ot hytanm oSSR By ebay AP B b PSS sTra R REBYaHncS of the
(1-diisopr ppfeasd ambbdiientsAFd), whemimpyl am noet hyl ) ;

bi s- 2- met hoxyet hyl am no; [ 2-(di net hyl am no-et hyl)-ethyl -am no]- nethyl;
342- (di net R liaselacee froml gmetghy!| - ami no] - propyl ; hydr oxynet hyl ;

2- hydroxy-ethyl; 3-hydroxypropyl; methoxy; ethoxy; propoxy; methoxynethyl;
2- et hoxyet hyl et@. 25Hal ogen notes fluorine, chlorine, bronine.and/ or

i odi ne atoms. Hal dafkW is decjved from al !)as her ei nbef or ¢ d& 7 ned in
its broadest sense, en on ndr e hydrqg% atons of th Mqdearbon
chain are replacgd |ndependH y of one appther by hal ogen [at ons, which may
be identical or different.”It is i mredi at’el y appareamdfron1the |nd|rect
definitbon/derivation fromal kyl that hal oal kyl is made up of the sub-
30groups saturated hal ohydrocarbon chai ns, hal oal kenyl and hal oal kynyl, and

e YAl AR IARAAAL R SRRVl Bt e B B ) p

t he substi feregoing repodinamimehein pol ysubstitution in each case, at all t he
hydr ogen- carrylng carbon atons, independently of one another. Typi cal

exanpl es | wePd&’ - GF3indeppriEntly CepEgted CRREF3amotsF Graalkyl CHECRaCloatiR C1B; 5

- CHFCH3; - CE 2 2; 2 nC|

GO o3, TPRBER!" S B b, 2 S L AR (S g e
sub- gr dps hﬂtﬂﬁ@wblalkal Hyldroembeisd hetargeyclasikyladiyl, &-13 aeobarasioreteroagys archa-
splrohydroq%qﬁgﬂbé 39§MKﬁﬂM5@ each sub-group may be further iosubdivided
into saturate unsaturateg (cycl oal kenyl ). The term unsaturated neans

that in thegth e d“e)ﬁ%fe%”a bl gtée@to'ug%nﬁ fn%ehénddraégtlif‘é bteQMorf QoG fenerebut

no aromatic s%atenlls orne car n rings two rings are

linked suctkshrlealiiesy. HAGE:. aNRf%as@N W ¢ bRatW)NRchdrﬁmen F@Fs, -CN,
spi r ohydr ocgpbon S (s om ¢ ec dRQS.
L S P h U R R TR, P ORI

If a cy cloalﬁg stitu 15nono-

pol ysubst i t4t )blnﬁR“i)ﬁRea@C(@a%e-OQKO)i}IR thé'(ﬂ%(@)dj’en R (RYR e NGBS (@) birs
|ndependenthgagfngﬁcgﬂgt@@@(3gyﬁhq@1kyI itself may be linked to the
u

nol ecul e as |tuent via any suitable position of the ring system
Typi cal exaaph ¢ iﬂﬁebé?ﬁ'.ib?’ﬂl;mdérhotééjtPlyglro@Hﬁ’Sorae\' %rddpSB&Q)nQW @M\bstl'fm&ﬂj%?cédecor
sat urat ed hydrocarbon rings: Ocy yropyl ; “cycl obuty ﬁ; gg
cyclohexyl”“H?c@éﬂ@ﬁﬂ9!mgﬁ%mtﬁbﬁ@é&%l csﬂﬁ@sﬁupat@aowgd¢e@ b 1¢wﬁggmw
cycl oprop- & qw&loal‘kyl%wpfc%ﬁ? aé/le@:\{ sanyffi) 0D m’enmvéd h%bé%é?lkwt 38 ﬁ{é}ﬂbered

cyclopent-l-en é pent - 2- - “cycl opent - 3 -en¥ cl ohex-1-eny
cycl ohék- 2h§twq>eycl§>9 vbﬁew @e@h9ned hejerpasaikytlkyhypr 12 @961 6msidieigo@rryyﬁnd 6-
cycl ohept - 3g6RyhhereY fbRASRakyieny!l ; cycl obuta-1, 3-

-15-



25di enyl ; cycl openta-1, 4-di enyl; cycl openta-1, 3-di enyl;

cycl opent a- 2, 4-di enyl ; cycl ohexa-1, 3- dienyl; cycl ohexa-1, 5-dienyl;

cycl ohexaw®,241r0di3e359| ; cycl ohexa- 1, 4-di enyl ; cycl ohexa- 2 P6T/ER2@0p57408 C
saturated and unsaturated bicyclic hydrocarbon rings: bicyclo[2.2.0]hexyl;
bi cycl o[ 3. 2. 0] heptyl; bicyclo[3.2.1]octyl; bicyclo[2.2.2]octyl;

30bi cycl o[ 4. 3. 0] nonyl (octahydroi ndenyl); bicyclo[4.4.0]decyl
(decahydr onapht hal ene) ; bicycl o[ 2, 2, 1] hept yl (norbornyl);

(bicyclo[2.2.1]h a- 2, 5-di enyl (norborna 2,5-dienyl); WO

2010/ 13655%@@@%@9@/5%%@9%@@@@0928 @dQPWHQS@'ﬁy‘IGd(me poonemA,)-OR",

bicyclo[4. OMSQR%{&P/( gféﬁﬁr AR 1‘30[ R11 N]Fl ﬂephéfl'c)g{z ?“y' ?:{\Ft o,

saturated and unsa i rohy drocar on r S:  spir

spi ro[ 3. 3] ReHR°, s PUNRE FdecCQO)éhe eQéO)QR‘fycl &(D&NRaﬁiekyl Cﬁ@h@&%’ﬁ\lmﬁé
conbi nati ong bo g | ase
in their brogid)eir:lt%(s)gnsgﬁ:@ﬁF§ ?g((?j”\g?(%up IS:I(.I(E’S?I Mgﬁﬁi@)}%' re@gt %3 |Rﬁked
to the Aol eN(RYCENAR" gndl rN(tRﬂ)CHOéNFBSRItut ed by a cycl oal kyl group. The al kyl
and cycl oal kyl may be linked in both groups via any carbon atoms suitable
for this peepodt. nterendesthedenates Sidrogenss? gfoupl Retionalid sebatituied oy ongr er

al so incl Uﬁiﬁcﬁ | ﬂehﬁﬁ%?ﬁ%%ﬂ'ﬁ’%n@fort@e s%i‘é%te‘arfR}hP%mo%gArd Lalane; ?%%IBQQ;Q

bi- or tric |c c on rings wt [ east one aromatic ring

is substit 4ed>yC|pﬁ|é§y|§Lkotht1mloﬁ37 meayy|alieyl.nBdrho meprbeesl etenealky, uB18ome|mb
case, at aly t

ot her . el DB P B by P e e e P gny
sui t abllé pdsSinérobered hetecoarylalylsyst em Typi caI exarrpl es include
phenyl, napht hyl, indanyl &2 3-di hydroi ndenyl ), 1,

15tetr ahydre@ﬁfaﬁtquteérﬁi spifaipig erppP. angt il 'ﬁﬂ?@ﬂndééﬁ%ﬁ@gc’f%ém@bﬁﬁioﬁathaéﬂgeﬁf
the groups @gRkYhq &l Ayl as hereinbefore defined, in each case in their
br oadest sense. The al kyl group as substituent is directly linked to the

mol ecul e anpdch Rd ﬁwdbﬁérﬁbe%ﬂ?%bhét@%er@/d%eﬁ” C%édkyl9C?!;H%Ioﬂﬂ?e@ﬁ%&cl@élﬁylélkw|

may be linked in roups via any carbon atoms suit for this

pur pose. The-1188dpectsa, ”"s)’hb”—@r"@ﬁm%er@‘ﬁ heteapyl. FRdnePRgred hetaspaysloaly! ddkd i n
the conbBi natdered tHb@erB&%l&rMPSS ﬁypﬂnﬁﬁ‘]lbefe)@anﬁét%ﬁ)a' cl srdeeb@nziembered

1- phenyl et hyl ; 2- phenyl et . “phenyl vi nyl ; phenyl al 'yl etc. Heteroaryl

denot es rmr'i‘@E%V@W'é'kﬁlr omatic rings or polycyclic rings with at |east one
aromatic ring, which, conpared with correspondi ng aryl or cycl oal kyl,
contain instead of 25one or nore carbon atons one or. nore identical or

di fferent WétBEFRPVIECNERNLCPTE TeHRIPRIABARI YN Srmsd AiSERPOIEFYIRT RARDHET

ni trogen, shd poHpo@td RXY@ETY towhe In@ehit (ﬂzméiytbd“ébrﬂﬂﬁlﬁé@wm%he%omem sy ly
stable. If a heteroaryl is substituted, e substitution may be nono- or

pol ysubst i @ﬁﬁir%maﬁn%éfwso%{%ucw PETerTech EORpRSigelt) @8‘??9'?‘89}0 das YRNEUPor

ni trogen aty@ABric bBARPERIERALs of HrefcPRE edbHHds d’d%bﬁfﬁ{?fd/ihellh@&hﬂconaﬁ) Each
substi tuent q)fléale WD 2010/ 136559PCT/ EP2010/ 057408 i nked to the nol ecul e

via any suidifual seodinaentar Rarial ameHnd yiefiesd bisdbin comieionris sPtessyeriso

Typi cal exaiglRS sad8s hh gbjgglt dehoiwenmnocycl i ¢ heteroaryls: 5furyl;
t hi enyl ; pyrronI oxazolyl thlazolyl i soxazol yl; isothiazolyl;

razol yl zoI i azo etraz ad| azol yl; thi ad| azol yl ;
Bgri dyl y pyﬁﬁﬂfﬁu%w p¥?¥9??<518%m}% S@Q%Pfirﬂ%%%? Fﬁf‘i"ehyl %yrl dyl - N- oxi dg;

B et gt - o B2 e SR B R%'xg%%@ﬁew'mnwémmo indan-2-
oxazol yl - N- oxi dﬁamtritbl)-aztﬂﬂludrorhbthylctg/,rlrrﬁuﬁﬁ-QLWQﬁth] 3-Mrethdx§i@ienzamide;

t hi adi azol yI i,azol 0 razol | - N-oxi de C.

t opol ycycl il® he?g giR)?IIé (Z”i"eﬁ%%] 'pé iﬂ‘?f‘fm Gming); éji’(' Tmnoi'ghzot hi enyl ;
benzoxazol yl ; bﬁlﬂz@'bhie&fgﬁby/rlmldIlﬁ%yllamo@-BQthonyNﬂﬂn@thﬁisﬁHML4'y|)'

benzi m dazol yI i ndazol yI i soqui nolinyl; quinolinyl; quinoxalinyl;

ci nnol i nyl; phttPi A1 ; qui nazolinyl; benzotriazinyl; indolizinyl;

oxazol opyr ||d;59| N4((ijaizpwz [Z;lmbthoba%phulmydthﬂmmdrazm m%lph@yijllamir&q)ehr orranyl :

chromanyl ; tet rfaﬂggrg%le H}I/rlr}r?ldln !yl’amlno} indan-1-yl)-N-methyl-methanesulphonamide;

1-40 2-[4-(4-{4-[(1R,2R)-1-(methanesulphonyl-methyl-amino)-indan-2-ylamino]-5-
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15i soi ndol i nyl ; isobenzotetrahydrofuryl; isobenzotetrahydrothienyl;

i sobenzot hi enyl ; benzoxazol yl; pyridopyridyl; benzotetrahydrofuryl;

benzot et naibydroa3sdsvenyl ; punnyl ; benzodi oxol yl ; phenoxa®PCmyHP2010/057408
phenot hi azi nyl ; pteridinyl; benzothiazolyl; imdazopyridyl;

i m dazot hi azol yl ; di hydrobenzi soxazi nyl; benzi soxazi nyl; benzoxazinyl;

di hydr obenzi sot hi azi nyl ; benzopyranyl; benzot hi opyranyl; cumarinyl;

i socumarinyl; 20chrononyl; chromanonyl; tetrahydroquinolinyl;

di hydr oqui nol i nyl ; di hydroqui nol i nonyl; dihydroi soqui nolinonyl;

di hydr ocunar i nylriflueiomethwbpyseidived-ylamino-Sgaethaxi-pheswhivipesein-odildkany | ;
benzoxazollnony&n]gwqggkb M¥e: N-oxi de; i ndolyl -N-oxide; indolinyl-N-oxide;

i soqui nol yl - 3 U|nazof|nyI-N-OX|de gui noxal i nyl - N- oxi de;

pht hal azi nyll-46N- MU@@~4 {4nldoR i 28)rily (maNhaneisdiphomydzetiayl-pmingdxdateZ-ylamino]-5-

benzot hi azol yl da vi.ghyl - S-oxi de
and benzothlopyﬁgﬁébqgﬂgps¥ ?®Q?QQEth§Fg§gg§@W§?&%ﬁﬁﬁéﬁﬂ$g@‘{ﬂz

conbi nati on of bérzaalideyl and heteroaryl groups defined hereinbefore, in
each case i hei S i
directly | | otedft(:glo%&)?ﬁg% Al @neéﬁél@sﬁlhwrm bg?&toat h é%sﬁl‘ é)p eroaryl
group. The Ii nkirlﬁgorgmetwépﬂlnmsﬂln Zdminet-Srroethoxy- Nrﬂ' ﬁltﬁéhsdrplfﬁeéld@d“ gt t he al kyl
side via any caB%Q: QOns 30 suitable for this purpose and on the
het er oaryl side any carbon or nitrogen atons suitable for this purpose.

The respectlibie @u@i@ﬂ@m@hdme Scrppxig @chleBdf-dd RAR)a-enetharesupbpodetethyl- t he
conbi nati on of DOWEHino]-AN Bl 0b term
heterocycloalky%agr w@ggﬁt r@ﬁkymﬁﬁ |JOf(gﬁare 2@Eﬁyggeﬁgﬁﬁﬁgﬁ%éQQ%?ﬁg%ﬂﬁ% as
her ei nbef ore degmided if in the hydr ocarbon rings one or nore of the groups
-CH2- are ngpl a t a : _ or
-NH or onelq%r ﬁr:mﬂ%éwggﬁ)%ﬁ&ng é#b@gyﬁ& ?:2 rggﬁ%ché (E"%t ng% ho Tmeﬂ{?ﬂvx/n | e
not nore than fam@omﬁén@aﬂ@mo}aﬁwius@npﬂﬂ@sd@mlmldm Zﬁfammo}t%@e&lomherné) at

| east one carbo&n@%on1betmeen two oxygen atonms and between two sul phur
atons or between one oxygen and one sul phur atom and the group as a whole

nust be chdrilcali(g-dimetbilemineatylbateid Rid)- Isimihanaselbbeny msshyresiemt in al |
the possible OX!ngéﬁ b%ﬁ.ﬁ@q@@ﬁ.ﬂg% |p r.nﬁ.ulnpfgpé@gw%mowb&%ﬂﬁde SCe-;

nitrogen 4 N-o nmedi at e aren he 1 ndirect
defini ti on/lefr i Nét1|R321RI~21{>2r{41@cfyd+wadHayolerazmaﬂ yh@t@e@@wpwyl@mmolsﬁ made up of

t he sub-groups trg’ﬂﬁl@@%ﬁ@%ﬁ%%%&lb&%&|r¥?j'aﬁy10'I R”ﬂ&h?{jﬁ er S&@gﬂam

spi rohet ero-ri ngs each s roup can a |V|ged into

saturated dfd u ééﬂt&?&%_ﬂz tﬂn@thélr%aw&loeswk&éﬂmtblyl pesazied i coneaylamincdd- neans
that in the ri nﬂlflﬁ&%h@#ﬂ&/\rﬁ%@ﬂgiﬁﬁ gamﬁ rrﬁja S ;ﬁ Nlrﬁé’tﬁgl rﬂ&ﬁaﬁ’&% h%n?rﬂfa%\ but

no aronmatic systemiIs I CyC ete o-rin gs are [inked

such that tig®y N{6 a2t @Q@DXY‘&NI@FM@-%WDE@M@W”O) ﬁtrﬁbpmhﬁélﬁ)é*ro rings
one _car bon at o (kiR ofhol-HdshAL Nwetﬁyr&?néthmu\phsn ipgt erocycl oal kyl

IS substituted, bstltu Ion na nono- or ysu stltutlon in each
case, at alli74t hi- {Hﬁsl%)g%f? ametpionyrSaaethy i -gineraain- 1nvltnh@gxéﬁmmoaﬁs

i ndependent |y of; '9‘%1"3“@ Bﬁfmldlﬁ%—ﬁéﬁmbikrﬁ%kl Wi- Ntn%%{h |reéth§rvégﬁtdh5m&jenay be

|l i nked to the nD ecu via an osition o ring system

20Typi cal dx@npdEclipro-hilil &i ér(nmhmﬁr@ﬁulnb@nmtwl-gmw)waa@v? ylawinetycl i c
heterorings (saf rnﬂfnﬁgg-ﬂ%. ?%%HF@& hcixyt/%}*gg]r }Zﬁg BHM{M ten éﬁnﬁ‘Jeﬂy'

pyrrolinyl; im iazol i razo |d|ny

pyrazol i nyI|*76p| Hdﬂﬁ:l?"ﬁ)y? TIZ -i-gheraA- W?Ihoxb%rméﬁﬂ?lm 1a&phewlammo) azeti di nyI ;
1,4- dioxanyl; ﬁlﬂ@&%mé IHyrﬁﬁ&H-aﬂ?’lhmH@]’frﬂlaHH' ﬁ#Nam%th&lQﬂ&Hm&Up’HXh m|de

honnnnrpholln | ; erid hoopi perazi ny hi onor phol 1 nyl ;

t hi onor phoI|r7r$yI -’-V$(1é3(2"a -{4-t- Gn@ﬂwmliowrazg Bybi2oRehexy-3; ety lehenyaminol-
tetrahydropyrany! ltnflubf‘:(‘)trﬁéﬂh&)f%%o%mlrp@-)glra‘?rm( aln(ﬁa]n #1p- I\P%@WP%BWanesulphonamlde

t et rahydrot hi en hol'i'n di oxi de; oxazol I di nonyl

di hydr opyr d=568! yg-ﬂUQrprﬁz{:ﬂr[éW?Rbﬂ ;ﬁmetf@nﬁw@wmzthﬁwmm@b Wanapmmm] -5-
di hydro-pyrimd r r I

t et r ahydr ot hi englé{%_og%trm@yrﬁ@ﬂn? %'S&Ewge'ﬁgw’?ﬁbs(’-“ |ng)e>2[hyl piperidin-4-yly
30honot hi onor phegrizaylides- oxi de; 2, 3- di hydr oazet; 2H pyr r ol yl, 4H pyranyl;
1, 4- di hydropyridinyl etc. WO 2010/136559PCT/EP2010/057408 bi cyclic
het erorings (saturated and unsaturated): 8-azabicyclo[3.2.1]octyl;
8-azabicycl o[ 5. 1. 0] octyl ; 2-oxa-5-azabicyclo[2.2.1] heptyl; 8-oxa-
3-aza-bicyclo[3.2.1]octyl; 3,8-diaza-bicyH o[3.2.1]octyl;

2,5-di aza-bicyclo-[2.2. 1] heptyl; 1-aza-bicyclo[2.2.2]octyl;

3, 8-di aza-bicycl o[ 3. 2. 1] octyl ; 3,9-di aza-bi cycl o[ 4. 2. 1] nonyl ;



52, 6-di aza- bi cycl o[ 3. 2. 2] nonyl ; hexahydro-furo[3,2-b]furyl; etc.
spiro-heterorings (saturated and unsaturated): 1, 4-dioxa-spiro[4.5]decyl;
1- oxa- 3, woi2ana3eysor o[ 4. 5] decyl ; and 2, 6-di aza- spi r o 3. B naEPRY10/057408

2, 7-di aza-spiro[ 4. 4] nonyl ; 2,6-diaza-spiro[3.4]octyl;

3, 9-di aza-spi ro[ 5. 5] undecyl ; 2, 8-di azaspiro[4.5]decyl etc.

10Het er ocycl oal kyl al kyl denotes the conbinati on of the al kyl and

het er ocycl oal kyl groups defined hereinbefore, in each case in their

br oadest sense. The al kyl % oup as substituent is directly linked to the
nmol ecul e arle$; s41{5rbtqnmm4é(d ARt utresth@niessloherdmegsiydiooan Kyndagr Sy mindtie

| inking of the aldbthindnaRFbEnoRURb AN mdRY ohRABRIL-AYELhARIADE al k! i de

via any carbon atons suita for t erocycl oal kyl
si de by any-78ar boretini- pmﬁﬁmﬁégmb@wmc'@m Halﬂ@ZRM -(methangsu| plany-methy |-
respective sub- I and. ( I { | in
the conbi nati on%ﬁ BF End% \/\f")9 '5?{'88@%@?%%3&@&%%?%? ty %bnﬁ%é}s%@g%@g %Eﬂfgﬁwl S
meant a substita@®ide adat on the one hand is fitting on account of its
valency an n (Weini) §%ﬁﬁ y
20By " prodﬂJg &gﬁég%ﬁfﬁ neggfﬁﬁgggdﬁng%@g%ln 9mhh$1rn1H?F?fg®%$@%%¢%or
met abol i te. A dpyinidiot4-gaminel-indenrtedie/Nimeatinderetpeneasuiphenamidepar t
carrier-prodrug systens and biotransformation systens. The latter contain
the active substance in a formthat requires chem cal or biol ogical

met abol i sation. The skilled man will be famliar with rodr#% systens of
this kind (T8eopligserenmentionBiurthgy selates deoltdrates. Thelvates.eP@ympindar owpsalalites,
25penet r at 'd%ﬂvﬁﬂ@@ﬁﬁ@ﬁ%?ugs'%ﬁ"c@hﬁ}% NeRUS ggﬁagwo%ulg@)Enhancers (2nd Edition)
(2006).51- 64; Lloyd, AndreM/VV rodrugs. Smth and 'WIllians' Introduction
to the Principles of g De5|gn and Action (4th Ed|t|ong (20062 211- 232;
Neer vannan,n S@@W&H@ﬁpe@t" i§nEeN fejatesgacemesr et (of agneadimy ol it 6h theat e
during drug hb%@&e@@édllg'aéé’édtéﬁie sSR! therel €65 hRRicARENRYL 0drug desi gn
approaches. Anerican Pharnmaceutical Review (2004), 7(5), 108.110- 30113). A

sui tabl e prodru%ﬁ contains for exaq$le a substance of the general fornulae
whi ch is |iMRBAMNGT 3skertdhe Nyantiemrelgtes te £0apENEs Rk agngra! Hrmeley K maee the

phosphat e, pNaghaeQséi§ a@Ee b8 @R hatss? ARG (IEE#OHE/RRTASR ahdfbr prbuintiee of

group to a dissolution-inproving substance (e.g. tetraethyl eneglycol,
saccharlde§a”%WNH@CH€ﬁEEﬁa”@%?@F%?”%?GGWH@”E@@?%%@Sconta|n the active
subst ance as such, bound to a maski ng group which can be cl eaved by the
si npl SSt pwﬁéhﬁﬂh@_r aepédtahé &bbﬁtl@fﬁﬁé]@ﬂ@isﬁmcog*p@uﬁd@@)gbéﬁler@f formsle (19 -0bP s
accor di ng t he ipvention i e conpounds according to t nvention_is
o meutpa laransBiel GieStrintle B H oab! deto e TeRme S nsteiRLon o
accordi ng tcanédre i nvention are used with a nmasking group, these nay al so
additional Iy influence other pharmacol ogi cal paraneters, such as for
exanpl e oral va|I e distribution, phar oki e cs and
crabii ity ShanhOE AshEdhs invennd Eiesad sompoHashar BERET Eraubet ohdte
active subghamesceitiyaliglasoeptamelsdks meﬁe&ﬁusrbaug@dr thelteasestfdnadr prévention of
addi tion, nodified netabalisation na ccur ‘tln in a higher
ST

ef f i ci ency PEISHIREABLR"; %‘”éﬁﬁ%ﬁ’%c‘@% ?ﬁ%ﬂﬂe&ag @ n the case of a
prodrug formul ati on, the masking group or a |linker that binds the masking
group tie tmreaa@théwgpeumeaneetlérsreﬂméem@drcﬁ:esthor kreet trédt@eptr diargorégention of
sufficientl drophilic ved | e_bl.ood ser has suffjcjen
chen cal it oC BN S HerdRpl Bal Seti bR S B o RmBR Lo
suf fi ci ent Iggnbnatiforpioid (1) + @reomeusfehe Iphbrmacewdically beddpealbilesalts thereof — to a

di ffusion-controll ed nenbrane transport. Furthernore, it should allow
chenicalIngpoghzynatically i nduced rel ease of the active substance within
a reasonabl e period and, it goes w thout saying, the auxiliary conponents
rel eased shwoahdthiee anpestttbeiroventdn heélatashie & pbpenadfeutited preparatianonentaioingvas ,

t he conpou i

20prod;£§g g W‘Eﬁ%@?%ﬁ@ﬁ‘%ﬁa dr{?&o ngsgfgpare Sﬁ%ulm coglﬂf %%%?%&%aﬁy

i ngest ed caeepepiadelsyltefteyedit+ optondilpirochebinetidn pito ceswardional\MAcipients and/or
2010/13655%55%&;P2010/057408
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Feat ures and advantages of the present invention will becone apparent from
the foll owi ng 5detail ed Exanples which illustrate the fundanentals of the

i nvent i orwbyeowan6ssh exanpl e, without restricting its scepE/EP20MD057408

2010/ 136559PCT/ EP2010/ 057408 Preparati on of the conpounds according to the
invention GCeneral Al the reactions are carried out - unless stated
otherwise - in comercially obtainabl e apparatus using nethods
conventionally used in chem cal |aboratories. 5A r- and/or

noi sture-sensitive starting materials are stored under protective gas and
cor r espondilm@gnethge taspest thadnyrtipp uklatdsoles a udianyacavdinalapreperation edmesingirtder

protective 4 )

out i an I Er el R RmlR G or ave of g pE B CAPSLARE RER e
cont ai ner s <(gndedtégasbone Qt,hescmstat@ crmzyt,otcmcea@iw@bulysta\n\qemlféerﬁmtrfmgformula (1)

Chr omat ogr aphy For the preparative medi um pressure chromat ography (MPLC,
normal phase) silica gel is used which is nade by MIIlipore (naned: G anul a
Silica Si-@inkisng® pm or 0-18 RP- 15silica gel (RP-phase) nade by
Macherey Nager (nanmed: Pol ygoprep 100-50 018). The thin |ayer

chromat ography is carried out on ready-made silica gel 60 TLC pl ates on

gl ass (W t HsrisgBnesdmiearalinwing sethitiensanply. Halges i ediiREWISPhe preparati ve

hi gh pressure chromatography (HPLC) is carried out using colums made by
Waters (naned: XTerra Prep. M5 018,5 pM 30 x 100 nmor XTerra Prep. M
018, 20 5 pm I@Qné‘del@&oﬂﬁégapgﬂfupss}éﬁﬂ&&éd ﬁy&é@ar@orpaﬂalﬂsgaﬁ@ didQturmte@r Sunfire
018 OBD, 19 x Sunfire Prep X 150 mm or

% Br  dge PRUAOSTBO8 hAREHIISans e foay bo AGHTEE AV VAo BOFHAR OS85 pm
PrepHT 21. Zyitk &&Mb@ﬂqalﬁéﬁﬁ%ﬁiﬁ@@r&mha%%ma&b% SorNbRYA. 2Alkényt S0

mmor Gemni 018 10 pm 50 x t he anal yt| cal HPLC ( reactl on control)

i s carrifed conEingat i?aéb@'?ﬁﬁ%l%%@dw'%)&ng@*ns 3thegsbane EH??%%BP dsglds8, 5 pm
21.2 x 50 rﬁgul%ar%@h RAXin %&% &ar% HYth 3t 1dast 0al daUBle HHd BRE BRERN sl srRagle

Gem ni 018 mass spectroscopy/UV spectronetry The

2
retention tqoﬂgvsnt}yh@)‘g'ﬁﬁpq'tﬁ"&“'dcq’?é?%&:tpé?‘? aikuey! PR IERNpAILSE $HB-95MPSI ned usi ng

an 30 HPL%é\ﬁoﬁélﬁéthWeUﬁa;(ﬂHﬁ& ediliasdmie strdigiloheinqDRIHEREHREN aRdFranthdy. Mass
detector) nmde b npounds that elute with the injection ak are

gi ven the r‘feet"b?{'ﬂ' q{qSH@te(dR@te sUbgfititpn gy b MNP BTHRSEPF N0 LEGTH

Met hod 1A @D|tWéWyd¥@gﬁe¢1£($arry?ﬁg&farrtﬂ)d\@o@%andé’pe@d@lﬁlﬂycﬂoﬁeén@@ieﬁm Part . No.
186000592 El uant: with 0.1% HCOOH, B: acetonitril e (HPLC grade)

Det ect i on: %awgstqfv@rgmtq{@%pi ipdividyalesub- groups are listed below:

Straight-chain (unbranched) or branched saturated hydrocarbon chains:

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

20  methylbutyl; 1-ethylpropyl; isopentyl (3-methylbutyl); neopentyl (2,2-dimethyl-propyl);
n-hexyl; 2,3-dimethylbutyl; 2,2-dimethylbutyl; 3,3-dimethylbutyl; 2-methyl-pentyl; 3-
methylpentyl; n-heptyl; 2-methylhexyl; 3-methylhexyl; 2,2-dimethylpentyl; 2,3-
dimethylpentyl; 2,4-dimethylpentyl; 3,3-dimethylpentyl; 2,2,3-trimethylbutyl; 3-ethylpentyl;
n-octyl; n-nonyl; n-decyl etc.

25 Straight-chain (unbranched) or branched alkenyl:

vinyl (ethenyl); prop-1-enyl; allyl (prop-2-enyl); isopropenyl; but-1-enyl; but-2-enyl; but-3-
enyl; 2-methyl-prop-2-enyl; 2-methyl-prop-1-enyl; 1-methyl-prop-2-enyl; 1-methyl-prop-1-
enyl; 1-methylidenepropyl; pent-1-enyl; pent-2-enyl; pent-3-enyl; pent-4-enyl; 3-methyl-
but-3-enyl; 3-methyl-but-2-enyl; 3-methyl-but-1-enyl; hex-1-enyl; hex-2-enyl; hex-3-enyl;
30  hex-4-enyl; hex-5-enyl; 2,3-dimethyl-but-3-enyl; 2,3-dimethyl-but-2-enyl; 2-methylidene-3-
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5Mass range: 120 - 900 mz Fragnentor:120 Gain EW:1; Threshol d: 150;
Stepsize: 0.25; W 254 nm; Bandwdth: 1 Injection:lnj. Vol. 5 pL

Separ at i oNOBbW385590 i/ m n 10Col um tenp. : 40C G adi ent POTOP20m0/055080
solvent B 0.00 - 2.50 mn:5 %4 95 %solvent B 2.50 - 2.80 mn:95 % sol vent
B2.81- 310 mn:95 %4 5 %solvent B 15Method B: Col um: Waters, Xterra M5
Cl18, 2.5 pm 2.1 x 50 mm Part.No. 186000594 Eluant: A: H20 with 0.1 %
HCOOH, B: acetonitrile with 0.1 % HCOOH Det ection: Ms: Positive and negative
node Mass range: 100- 1200 nfz 20Fragnentor: 70 Gain EMV: Threshol d: 1 mAU;

St epsi ze: Maihylouiy; 2.35imaihyklutiednyl; dexa3B-giany niexet . odiesylaperiad 4tdignyl;

Fl ow. 0. 6 ] ] ) adi y % sol vent B 0.00 -
2.50 min: ?F@ﬂ?nggaiﬁﬁggf)@%ﬁ?’g@%é%%@%g%& ggj%ﬁaso vent B 4.00 - 4.50

mn:95 %4 5 %solvent B 4.50 - 6.00 mn:95 %solvent A 30 Method C

Col um: Waters, X-Bridge C18, 3.5 pm 2.1 x 50 mm Eluant: AA H20 with 10nM

NH3; B! acefyint- Ehélﬁ(dﬂﬁré}mc?ﬁgdﬁé\dd}mh@@ta%wlon MS: Positive and negative

node Mass fange: 100 -
5 ethynyl; prop-1-ynyl; prop-2-ynyl; but-1-ynyl; but-2-ynyl; but-3-ynyl; 1-methyl-prop-2-ynyl

etc.

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.

10 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.

(2)/(E) isomers, being included where applicable.

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

forms, i.e. (Z)/(E) isomers, being included where applicable.

By the terms propynyl, butynyl, pentynyl, hexynyl, heptynyl, octynyl, nonynyl, decynyl etc.
without any further definition are meant unsaturated hydrocarbon groups with the
20 corresponding number of carbon atoms and a triple bond, all the isomeric forms being

included.

By the term heteroalkyl are meant groups which can be derived from the alkyl as defined

above in its broadest sense if, in the hydrocarbon chains, one or more of the groups —CHjs

are replaced independently of one another by the groups —OH, —SH or —NH,, one or more
25  of the groups —CH_,— are replaced independently of one another by the groups -O—, —-S—

or —NH-, one or more of the groups

are replaced by the group
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WO 2010/ 136559PCT/ EP2010/ 057408 Fragnmentor: 70 Gain EW: Threshol d: 1 mAU,
Stepsize: 2 nm UV. 220-320 nmInjection: Standard 1 pL Flow. 0.8 nL/mn

5Col um twoeR28655% adi ent: 0. 00 m n: 2 % sol vent B 0. O0PCTAPO@AONTTING 2 % 4
98 % solvent B 4.00 - 6.00 min: 98 % sol vent B Method D i oCol um: Wat er s,
X-Bridge C18, 3.5 pm 2.1 x 50 mm Eluant: A: H20 with 0.1 % HCOOH, B:
acetonitrile with 0.1 % HCOCOH Detection: M5: Positive and negative node Mss
range: 100 - 800 m z Fragnentor:70 15Gain EMV: Threshol d: 1 mAU;, Stepsize: 2
nm WV: 220-320 nmlInjection: Standard 1 pL Flow. 0.8 nL/m n Colum tenp.:35C
G adient:0.00 nmin:2 %solvent B 200.00=N4700 nin:2 %4 98 % sol vent B 4.00
- 6.00 mMn:98 % solvent B Method E Col unﬂ: Phenonmenex Gem ni Cl18, 3.0 pm
2.0 x 50 nm Eluant: A H20 with 10 mM NH3; B: acetonitrile with 10 nM NH3
25Det ection: Ms: Positive and negative node Mass range: 100 - 800 niz

Fr agment or 058 oGaione E\ie Ghoups FaHL: ard rephakedSiyeths igfeip =N-nwhe OVmoZ2 6FtB20 nm

I nj ection: %trc?u%%%rcgﬁzlarg Ir'ep?l’e(q)cléld%vy\/ﬁt%é 8ro%/=rnkpor%onleuo¢nmc§rgrcr)Pth:e395rgups =CH are
replaced by the group =N, while overall there may only be a maximum of three
5 heteroatoms in a heteroalkyl, 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.

It is immediately apparent from the indirect definition/derivation from alkyl that heteroalkyl
is made up of the sub-groups saturated hydrocarbon chains with heteroatom(s),

10 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 itself
may be linked to the molecule as a substituent both via a carbon atom and via a

15 heteroatom.

Typical examples are listed below:

dimethylaminomethyl; dimethylaminoethyl (1- dimethylaminoethyl; 2-dimethyl-aminoethyl);
dimethylaminopropyl (1-dimethylaminopropyl, 2-dimethylaminopropyl,
3-dimethylaminopropyl); diethylaminomethyl; diethylaminoethyl (1-diethylaminoethyl,

20 2-diethylaminoethyl); diethylaminopropyl (1-diethylaminopropyl, 2- diethylamino-propyl, 3-
diethylaminopropyl); diisopropylaminoethyl (1-diisopropylaminoethyl, 2-di-
isopropylaminoethyl); bis-2-methoxyethylamino; [2-(dimethylamino-ethyl)-ethyl-amino]-
methyl; 3-[2-(dimethylamino-ethyl)-ethyl-amino]-propyl; hydroxymethyl; 2-hydroxy-ethyl;
3-hydroxypropyl; methoxy; ethoxy; propoxy; methoxymethyl; 2-methoxyethyl etc.

25  Halogen denotes fluorine, chlorine, bromine and/or iodine atoms.

Haloalkyl is derived from alkyl as hereinbefore defined in its broadest sense, when one or
more hydrogen atoms of the hydrocarbon chain are replaced independently of one
another by halogen atoms, which may be identical or different. It is immediately apparent
from the indirect definition/derivation from alkyl that haloalkyl is made up of the sub-

30 groups saturated halohydrocarbon chains, haloalkenyl and haloalkynyl, and further
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Gadient:0.00 mn:2 %solvent B 0.00 - 3.50 min:2 %4 98 %solvent B 3.50 -
6.00 mn: 98 % sol vent B WD 2010/ 136559PCT/ EP2010/ 057408 Met hod F

Col um: Pheoammssss&enm ni C18, 3.0 pm 2.0 x 50 nm El uarCTAP20i205%0g h 0.1 %
HCOOH;, B: acetonitrile with 0.1 % HCOOH Detection: M5: Positive and negative
node 5Mass range: 100 - 800 m z Fragnentor: 70 Gain EWMV: Threshol d: 1 mAy,
Stepsize: 2 nm UV. 220-320 nmInjection: Standard 1 pL Flow. 1.0 nL/mn

10Col um tenp.:35C Gradient:0.00 nmn:2 %solvent B 0.00 - 3.50 mn:2 %4 98
% solvent B 3.50 - 6.00 mn:95 % solvent B 15The conpounds according to the
i nventi on &ukdigsieparaydoeoyada ntastrdigicheain (gytrahensids anieb@nchesy lbehalralkylris

whi ch the i o T et ' cified
ner oi nber ord CUpp e Syt nEIE] Aong Bl ARt i GadiRaR, M TR

wi t hout r edwydiogen-egrrying carbohatamss independently lof oa anagherhe scope of the

comPOunds G BleRahBIdEaRIEXSEPLeReINake. L8e g eRAALE O lcd NECRIALL | N9

conpounds i%/ not ge Cri are“’20comrercial’ly obf al nabf e or may
prepar ed an@HigdusHGF1GE RRewEFeGhyetn dSFEEF e OfbeeH d GBI d-BlEtkn.

Subst ances _degscid bedyEBHL RS, Lihb e re prepared according to the
publ i shed rrgtﬁgddis? 0 sgnf es’iasé.5| &Fg 5%?87'136559PCT/ EP2010/ 057408 Reacti on

schene A A- 1A- 2|
Cycloalkyl is made up of the sub-groups monocyclic hydrocarbon rings, bicyclic

hydrocarbon rings and spirohydrocarbon rings, while each sub-group may be further

10 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 is formed. In bicyclic hydrocarbon rings two rings are linked such that they have
at least two carbon atoms in common. In spirohydrocarbon rings one carbon atom
(spiroatom) is shared by two rings. If a cycloalkyl is substituted, the substitution may be

15 mono- or polysubstitution in each case, at all the hydrogen-carrying carbon atoms,
independently of one another. Cycloalkyl itself may be linked to the molecule as
substituent via any suitable position of the ring system.

Typical examples of individual sub-groups are listed below.

monocyglic saturated hydrocarbon rings:

20 cyclopropyl; cyclobutyl; cyclopentyl; cyclohexyl; cycloheptyl etc.

monocyclic unsaturated hydrocarbon rings:

cycloprop-1-enyl; cycloprop-2-enyl; cyclobut-1-enyl; cyclobut-2-enyl; cyclopent-1-enyl;
cyclopent-2-enyl; cyclopent-3-enyl; cyclohex-1-enyl; cyclohex-2-enyl; cyclohex-3-enyl;
cyclohept-1-enyl; cyclohept-2-enyl; cyclohept-3-enyl; cyclohept-4-enyl; cyclobuta-1,3-

25 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 etc.

saturated and unsaturated bicyclic hydrocarbon rings:

bicyclo[2.2.0]hexyl; bicyclo[3.2.0]heptyl; bicyclo[3.2.1]octyl; bicyclo[2.2.2]octyl;
30 bicyclo[4.3.0]nonyl (octahydroindenyl); bicyclo[4.4.0]decyl (decahydronaphthalene);
bicyclo[2,2,1]heptyl (norbornyl); (bicyclo[2.2.1]hepta-2,5-dienyl (norborna-2,5-dienyl);
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Exanpl e conmpounds of type | are prepared from 2, 4-dichloropyrimdines A1
substituted 5 by R5 in the 5 position, by nucleophilic aromatic

substi t utworzouwgizsgfoone or nore am nes RYNH2 and Rz- NH2. PTh&EPor1da56740$
substitution depends to a great extent on the am nes used, the reaction
conditions (acidic or basic reaction conditions and the addition of Lew s
acids) and the substituent R5. RY and Rz are in each case suitable groups
for obtaining Exanpl e conpounds according to the invention. 10 The

nucl eophilic aromatic substitutions at A-1, A-2 and A-3 are carried out
accor di ng ticyaetd diverivdanylfinehomheyl); ibicyelaiit-elheptycoareeranyl kiewslos, such as
e.g. THF, ng}glf : OH, DVsSO or DMF using a base, such as for
exanpl e DI '1(Lr I&&g@%grel}%n acid, such as for exanple HCI. The am nes

used, RYNH2 and RzNH2, are conmercially 15obtai nable or are synthesised
accor di ng tsatuigietand uRsaiviatedrspirobydsocarben 8agst e.  The di ami nopyri mi di nes of

type | which may be obtai ned di rectll% by these nethods may then be further
modi fi ed i ﬁpR?f{Z&ﬂﬁPtRzSﬁlrﬁ[%]hﬁﬁWewm@ Yes-2@edtc.anal ogous to the literature

to formfurther diam nopyrimdines of type |I. Thus, for exanple, the groups
RY and Rz @yc%‘arkgféhdyb’déh%ié'tHé‘%rﬁbﬂbﬁ’éﬂ &Qﬁé’ébéﬂeddéi‘i%d 9Foubxraﬁ<yi and/YcRBIkyl,
consi st of a car ogen-

lic acid-, 20sul (%ponl c acid

ami no- subst %ﬁwsawthelrmwéhwﬁe @ RlkHl egUP a8 sm'&eabmdaaﬂwnkem be

nodi fied b)fhé ARl hdIH |nSH|1?15§dbEMh!e@rbé/(aaéychaﬁ’<y%@r§ ofke hikitah8lc dloalkyl may
al kyl ati on, ;;(/atlon am nation or a t'i on

2010/ 13655@?(‘1’]" ebpdPY) 997RD YA PN FAFRN ARMDFUItRIE T9F Ris RURBCSEo TS URBRECIGI ess

stated ot h%ﬁWg?&ps%JfblkS/I%dscFy@Ibb!k IGhr881s8 il dedah thaddnadiasief of e QRdRYsCi al
suppliers and used directly’in the syntheses. Substances descri be |n t he

literature are prepared by thefubl i shed nmet hods of synthesjs.
2, 4- di Al oYl @'ef‘P‘ieFImL%‘PorPétq{\P” GG sarPen rrosthatdgast en a@”@t'CHPQNN?’@aM | a

S-trifluor yaidiusaaeid subdfuflordmay 6& mbrel br pSlyRbSRENSHEE abh 34k, Bl all the
phosphor us oxlychl ori de rgPOClBE while moisture is excluded, Diet hyl ani | i ne

(47.7 g, 329dipeBN-raingng Fakpy a indepBRdY SEorsaraihe- Sypiseliny kalked hat

t he termera@ufeenéleanea§sb@tmnvua%ﬁy@n%bwﬁbswnt&rthéhﬁg@%@Brﬁl on has ended
the mxture is stirred for a furt in the vvater bat h and t he

it ur e | s THBpLRTamgosndlues pait HaPWBy'eUQE?%(%%dHWdWMd&M? 2480 - 90C,

The exqgsstamyardngpm;mtarngm@drela |.stirring into appr ox. 1200 g of sul phuric
acid mxed with ice water and the aqueous phase is immedi ately extracted 3

X wWithin @aﬂblkﬂaﬁﬂo@@%&&orﬂlﬁﬂét@nhﬂheﬁgr’@@ﬂss @lkyltaaataryllagw}dmielfbfb defif, in The
conmbi ned et hereal extracts are was huri ¢ acid m xed

STh Toe wibeh Cessypiosi osdSSpertin PR oitkb daiop R es th st 6 16 tiE

i nmedi at el yndédl@amussmmrmmj@ﬁtmmbﬁan alegidapi Traalkyl sndfdryitresesk mfk%darnd t he
solvent is elimnated in vacuo., The .residue Is di stl | ed |n vac g)lo nbar)

through a ORHY9rOURs Yl?rﬁmx SHOERPIHESHIEP B IS ROSe6 5 he resRertive Y0sHP W 0T
col our 2@ss alkyfahdardyhat alsd iRAtdddsl the combination of the two groups.

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

etc.

Heteroaryl denotes monocyclic aromatic rings or polycyclic rings with at least one
aromatic ring, which, compared with corresponding aryl or cycloalkyl, contain instead of
25 one or more carbon atoms one or more identical or different heteroatoms, selected
independently of one another from among nitrogen, sulphur and oxygen, while the
resulting group must be chemically stable. If a heteroaryl is substituted, the substitution
may be mono- or polysubstitution in each case, at all the hydrogen-carrying carbon and/or

nitrogen atoms, independently of one another. Heteroaryl itself as substituent may be

3



20and stored under argon. (TLC. Rf = 0.83 (in cHex:EA = 3:1) Analogously to
this procedure further pyrimdines A-1 are obtained fromthe correspondi ng
i nt er medivwibesiedesss or the correspondi ng conmerci al |y ebraiPa@iolog74egiuct .

WD 2010/ 136559PCT/ EP2010/ 057408 b) benzyl
4-(4-chloro-5-trifluoromethyl-pyrimdin-2-ylam no)-3-nmet hoxy-benzoat e
(A-3a) A- 3a Benzyl 4-am no- 3-net hoxybenzoate (1.92 g, 6.8 mml) and
K2003 (2.38 g, 17 mmol) are suspended in 4 nL di oxane and then m xed with
2,4-dichloro-5-trifluoromethyl pyrimdine 5(1.48 nL, 6.8 mmol). The

suspensi on Ii'nlseot tedhe metdcubeadp gy suit@blerdositiah ohthetringrsystgmi. hothroarkiniangat h

(appr ox. 99 Once the reaction has ended the reaction mxture is
filtered, the Mtrate is concentrated by rotary evaporation and purified
by nor mal - Tyhigsleexaoiplasrare listedheloyr aphy. The product - contai ni ng fractions of
A-3a (HPLG-Ms: tRet = 1.94 min; M5 (MH - = 436) are conbi ned and

concent r at aepnogyveligthetajoasviapor at i on. i oc)
4-(4-chloro-5-trifluoromethyl-pyrimdin-2-yl am no) - 3- met hoxy- benzoi c acid

(A-4a) F Ffuryl; thienyd; ammolyk oxaphts thigzaly|3igoxarolyl; dsottiazaidl pyrazoldiisisiageled in a
hydr ogenat igf t on (180
ny, chargetrrz%c@(}';I tggﬂgﬁ oké‘d|§£bl Wﬁh-g'dﬁzéﬁlﬂpg?(ﬁ@g)yﬁ@rﬁl Qgérag)%r g)grsagg{ gn and
the reacti érﬂﬁzﬂﬁyietﬂyf'@ylﬂ\éo@@@ rﬂyéfQWFNTOXM pyrinaifingl-N-onider padazip-Vraxsidesended

the reacti o gHi Nlrcﬁldesl |Hé£o%fl ‘?ﬁoxuﬁé"?sc;xb%hyl@\tl 8X|H§ &‘é?&?ﬂ@b%ﬂe%%o@ﬂﬁ the

crude product A“4a (H ;g I's used in
t he subseq@iHe: @@Q&Zptyhé' qmehmﬁdlwl-!\WWﬂeﬁﬂaaeM- TS tﬂﬁrazol -oxide etc.

2010/ 136559PCT/ EP2010/ 057408 d)

4- (4- chhor ouRabdicheitpsLpmt hyl - pyri m di n-2-yl ami no) - 3- met hoxy- N- (1- et hyl - pi
peridin-4- VI)-benzamde (A-5a) F F rrci NH2 1) SOC 2, Tol uene 2) DI PEA,

THF indolyl; isoindolyl; benzofuryl; benzothienyl; benzoxazolyl; benzothiazolyl; benzisoxazolyl,

benzisothiazolyl; benzimidazolyl; indazolyl; isoquinolinyl; quinolinyl; quinoxalinyl;
cinnolinyl; phthalazinyl; quinazolinyl; benzotriazinyl; indolizinyl; oxazolopyridyl;
imidazopyridyl; naphthyridinyl; indolinyl; isochromanyl; chromanyl; tetrahydroisoquinolinyl;

15 isoindolinyl; isobenzotetrahydrofuryl; isobenzotetrahydrothienyl; isobenzothienyl;
benzoxazolyl; pyridopyridyl; benzotetrahydrofuryl; benzotetrahydro-thienyl; purinyl;
benzodioxolyl; phenoxazinyl; phenothiazinyl; pteridinyl; benzothiazolyl; imidazopyridyl,
imidazothiazolyl; dihydrobenzisoxazinyl; benzisoxazinyl; benzoxazinyl;
dihydrobenzisothiazinyl; benzopyranyl; benzothiopyranyl; cumarinyl; isocumarinyl,

20 chromonyl; chromanonyl; tetrahydroquinolinyl; dihydroquinolinyl; dihydroquinolinonyl;
dihydroisoquinolinonyl; dihydrocumarinyl; dihydroisocumarinyl; isoindolinonyl;
benzodioxanyl; benzoxazolinonyl; quinolinyl-N-oxide; indolyl-N-oxide; indolinyl-N-oxide;
isoquinolyl-N-oxide; quinazolinyl-N-oxide; gquinoxalinyl-N-oxide; phthalazinyl-N-oxide;
indolizinyl-N-oxide; indazolyl-N-oxide; benzothiazolyl-N-oxide; benzimidazolyl-N-oxide;

25  benzo-thiopyranyl-S-oxide and benzothiopyranyl-S, S-dioxide etc.

Heteroarylalkyl denotes the combination of the alkyl and heteroaryl 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 heteroaryl group. The linking
of the alkyl and heteroaryl may be achieved on the alkyl side via any carbon atoms

30 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 heteroaryl are also

included in the combination of the two groups.
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O rNH A-4aA-5a Conpound A-4a (2.0 g, 5.6 mmol) is suspended in 70 niL

tol uene, conbined with thionyl 5 chloride (840 pL, 11.5 nmol) and heated to
120C for wohkow/3tssstirring. The reaction mxture is all eeekPe@oosmdsto RT
and the solvent is elimnated using the rotary evaporator. The residue is
suspended in 50 nL THF, cooled to OC and a sol ution of 4-am no-1-

nmet hyl pi peridine (657 ng, 5.75 mmol) and DI PEA (1.97 nL, 11.5 mol),
dissolved in 20 nL THF, is added dropw se. The reaction m xture is allowed
to come slowy up to RT and 10 stirred for a further 12 h at RT. The

reacti on niByttoe éermshederotystpalkyl are, meand dustos ahBd dre defivedefrad thef yclopiRiiGsVe:

tRet = 2. 06 .M . = ' f . i on.

51 a 161 R G deMed i inddidpBiiaings g o dite Wl olEaRh 0 o
nL DCM comtplacad inderendentyndiphaanaibe( tly 68 gieupst-1 —Froir )-Nikrdroosloe thoreoidC.
Then et ha@ﬁé#ﬂoﬂb??bﬁ—%@é Fbgﬁi%'gﬂb&;i’lﬁe é{éﬁéfﬂlﬁ \{vﬁiie%gfot%p(hdnsﬁ\/@%%%oQBﬂgw S€

and the reactron mxtqre| e reaction mxture 1Is
stirred5fomay e presei imtothl dhere Mgt beedtsrisbend careematost ketiveen kvondxyeen wi t h

iteron. B S8iEHYERR et el i BhORMANEHRST, bfckh i oB8 sbBhBFbtom ang 1
anddt he ;:L dkegiorp da @twinle mugsmma"h/ﬁfﬂbfle: M.emfoatbm_,s. nm? ﬁ?izllt@neﬁus!mby is

N (LR 2R PIRHE ARG pb e bR SR bRl sy LS, 290 Plipilahg 50~
5Conpound  Bitbgen (206oxeg)- 0.1 nmediblely apparesy &antetie indiractdelimlien/derdrtipm&dmwi t h
NaN3 _(Lg7 ggeloékﬂhe{m@{e}o&%am?laré ﬁ%d[el‘&g%?ﬁue %egrB%@gﬂébg%éféﬁ-ﬁ sStirred

for 7 h and’once the reaction is conplete It Is c m xed With
wat er and éayclcchaserovings apdrpirdtieteromgani whilslease stib-gttipeagnatsoNegsiogher

fil d, £ i d .
(HPLO- NS £HE Ve L ot ey AR R O B RS PP KR sarey

10r eact i ongnegnsiieaitn therringesystear infaueatiandheredy at least one double bond, but no

N4( 1R, 2R) - 2-azi6ax =1yl - 1] , j S' Mel
1 Okeacs, R RRIER P bR dE D R ERABTH g i #hat i)
suspendéd ihave ahleasivivo atdnsei opimnierkKAd CeBirghet@owiggs Ong 9anvan lajona (adirhetom) 15 plL,
1.19 | - i i 8 st ight,
once the 1 SaaEdmEAnGE FaoiehdloBRGl AostAu thekhotfuh Ay He MURL B0
extract ed wotRulElG AN iMpechoraganiialipieaBydrpgendedreyh arariea/orfritragenedoms.he
filtrate | %&%@n@é@g%ﬁﬂﬁ@%ﬁm HQ@r%g%kWu@gw% ﬁ&ﬁ%eﬁrﬁhybwnkédﬁstme?

1.35 min) is used 1n the sequent ctions wthout further purification.
molecule via any suitable position of the ring system.

20 Typical examples of individual sub-groups are listed below.

monocyclic heterorings (saturated and unsaturated):

tetrahydrofuryl; pyrrolidinyl; pyrrolinyl; imidazolidinyl; thiazolidinyl; imidazolinyl;
pyrazolidinyl; pyrazolinyl; piperidinyl; piperazinyl; oxiranyl; aziridinyl; azetidinyl; 1,4-
dioxanyl; azepanyl; diazepanyl; morpholinyl; thiomorpholinyl; homomorpholinyl;

25 homopiperidinyl; homopiperazinyl; homothiomorpholinyl; thiomorpholinyl-S-oxide;
thiomorpholinyl-S, S-dioxide; 1,3-dioxolanyl; tetrahydropyranyl; tetrahydrothiopyranyl; [1,4]-
oxazepanyl; tetrahydrothienyl; homothiomorpholinyl-S, S-dioxide; oxazolidinonyl;
dihydropyrazolyl; dihydropyrrolyl; dihydropyrazinyl; dihydropyridyl; dihydro-pyrimidinyl;
dihydrofuryl; dihydropyranyl; tetrahydrothienyl-S-oxide; tetrahydrothienyl-S, S-dioxide;

30 homothiomorpholinyl-S-oxide; 2,3-dihydroazet; 2H-pyrrolyl; 4H-pyranyl; 1,4-
dihydropyridinyl etc.
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WO 2010/ 136559PCT/ EP2010/ 057408 h)

N-((lI R 2R) - 2-am no-i ndan-1-y1) - N net hyl - net hanesul phonam de (B-4a) \ "sNO
Pd/ C, H2 wolos6319 B-3a Conpound B-3a (100 ng, 0.38 mroMEPR&I0ssEIPENded in
a hydrogenating autoclave in 20 nL MeOH and m xed with Pd on charcoal (50
ng, load 10 % . Then 4 bar H2 is pressed in 5 and the reaction m xture is
stirred for 24 h. After the reaction has ended the reaction mxture is
filtered, the filtrate is evaporated down and the crude product B-4a
(HPLC-MS: tRet = 1.03 min; M5 (MFH)+ = 241) is used in the subsequent
reacti ons \miayhinheténoringise(sajurated poditinsaturated):

N-((lR 2R) - 2- am no-i ndan- 1-v1) - met hanesul phonam de (B-5a) Conmpound B-2a
(1.5 g, 5. @Sam@wlonw t]gstpbﬁwgablpyplqléo Hectwedxa-h- @ahyml@[gén‘dmmy &axacl ave

and conbi n L _ | 2 is

pressed i n%gaiglgﬁ/clﬁ eac &g&ﬁ mQ)‘?(]{ag%éif}gl%Eatzl 1&2@9?65}9!%@ R'Cw\ﬁ[‘%rﬁ?‘%@ })rr'eact i on
has ended tlhezartdexsidloR 2okt &diagatbidyclerded Tloctk 39-ierabisyslg4é Hpemat ed down
and thescr - ; 25g0in; M5 (MFH)+ = 227) is
used in thgdfglggggﬁgﬁ?ﬁzsggm;@x%% fl}rgﬁ?urt]{]&?l purification. B-1 b W

2010/ 136559PCT/ EP2010/ 057408 (1R, 2S)-1-anino-2-indanol (2.0 g, 13.4 mvl)
i s suspendégirohetenmings (Fatweiedangiunsaturated)s combi ned with acetic anhydri de

(1.27 m., 13.4 mol). The reaction mxture is stirred for 1 h at RT, once

the react i drf-figxespifnlepidece-vsaventiazassrirdihbligedands?. brgiazespireS ety
evapor at or ﬁglakﬂgpl%[HQﬁoﬁylog@Célaz% doi r%[ﬁfﬁ&t@ Mo dléﬁeéplro{é)ﬂﬁﬂdé’@yf@ Mg H) +

= 192) is 5used in the subSequent reactions wthout further purification.
k) (1R 2S) spireléeldacyfitio- i ndan- 2- vI net hanesul phonate (B-2b) 0

10 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

15 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.

20 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
chemical or biological metabolisation. The skilled man will be familiar with prodrug
systems of this kind (Sloan, Kenneth B.; Wasdo, Scott C. The role of prodrugs in

25  penetration enhancement. Percutaneous Penetration Enhancers (2nd Edition) (2006).51-
64; Lloyd, Andrew W. Prodrugs. Smith and Williams' Introduction to the Principles of
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), 108.110-

30 113). A suitable prodrug contains for example a substance of the general formulae which

is linked via an enzymatically cleavable linker (e.g. carbamate, phosphate, N-glycoside or

6-



OH H11/ 0.S, ' O 1IDCM NEt3 O + ,S - \\Cl 0 B-1 b B-2b Conmpound B-1 b
(2.56 g, 13.39 mmol) is suspended in 100 nL DCM cooled to OC and then

m xed w twotpice3tgskam ne (5.60 ni, 40.2 nmol) and net haresmrphonsoaci d
chloride 10 (1.56 nmL, 20.1 nmmol). The reaction mxture is stirred for 1 h
at 0C, once the reaction is conplete it is mxed with water and extracted
with EtOAc. The organic phase is dried on Mg504, filtered, the filtrate is
evapor ated down and the crude product B-2b (HPLC-MS: tRet = 0.99 mn; M
(MtH) + = 270) is used in the subsequent reactions wthout further
purificati @disuBndg g@Rpmdtssalztilemmdﬁm substgncadevatetehettyipreblycol, B- 2b

Compound Bsgpch%gdg% agmn?l%c:lg%d eat rédﬁggg%&q%goﬁtgmz[ﬁ H&i%bgﬁﬂ@é@ed wi th

NaN3 (2. 54 dto R Feacti on mxture Is
stirred f orsucmfs beund tce nMalsking @eastpi vaich earclmplea@ited bivtthe simndest edssile RT and

m xed wi th c?@?ol%le‘é\?%&%n%ﬂp $Re flinchét Wrﬁéﬁ&in f groEps- foﬁﬁrk%fo't VEW” ure

is stirred the precipifate
2010/ 136553FCTrmrR0OUS 2067408 tathg invanddn isTthaediralise the Jrhuge fOBJFBMO(/lHB’IQ@J VB:

L hon P 1R POt ScA ot B S SRRl TR
(B- 4b) Bﬂ@lesnabbalmwmmly Bfigenqeloteer @arraawomombp?rar@t@aswh@@dori n 200
m. EtOH in e?amﬂfézrd?gl%ﬂi'@éviaw&)ility, tissue distribution, pharmacokinetics and stability against non-
specific phosphatases. The delayed release of the active substance may also involve a
10  sustained-release effect. In addition, modified metabolisation may occur, thus resulting in
a higher 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 in
the blood serum, has sufficient chemical and enzymatic stability to reach the activity site
15 andis also sufficiently hydrophilic to ensure that it is suitable for diffusion-controlled
membrane transport. Furthermore, it should allow 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 a
20 prodrug which first of all has to be prepared in the cell from the ingested compound by

enzymatic and biochemical processes.
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aut ocl ave and conbined with Pd on charcoal

bar

(200 ny,

charge 10 %9 . Then 5
H2 are pressed in and the reaction mxture is stirred for 4 h. After

t he reactwonotvasessnded the reaction mxture is filteredpCrhP2diiolosT4as e i S
evapor at ed down and the crude product B-4b (HPLC- MVS:

(MFH +

191)
purification.

is used in the subsequent
n) 4-1-4-((1

tRet = 0.19 mn;

reacti ons wi t hout 10further

VS

R, 2R) - 1- acet yl am no-i ndan- 2-yl am no) -5-trifl uoronet hyl - pyri m di n-2-yl am nol

- 3- net hoxy- N-(1-net hyl - pi peridi n-4-yl)-benzam de (1-1)
0.16 mmol ) and N-((1R 2R)-2-am no-indan-1-yl)-acetam de 15 (B-4b) (33

g,

Conpound A-5a (70

nmg, 0.17 nmol) are suspended in 700 pL EtOH, m xed with DI PEA (104 pL, 0.63
tifght at 75C. The reaction mxture is left to cool to

ol ) and §4didrSHb

RT and the nated using the rotary evaporator. The residue
i s taken up T DVF and purified by preparatifve HPCC 7 The product-contai pi ng
fractions ¢f\C1-1 (HPRERNB: tRet = 1.82|nin; M (M FH)laud gygmaigggaphy
freeze-dri eg. WD 2 Ot/ I:I.36559PCT/ EP201D/ 0574 @% 0) R
4-14- ( (1R 2B 1- met hBA¥Sul phony! ani no- | ndand 2CyI ani no"SEM ri f 1 uor omet hy| - py
rimdin2-yllam nol- 34 -henzoic ac|d (1 F 4aB- 5al- 2
Conpound Alda (3 0 '7%‘%@%"3 mml ) _anH N ( %EOEE)-Z g’r?ﬁéé‘igf ndan-1-yl)-|5
met hanesul pbaganm de | Bycdehekaf® g, 0. 88| mmol ) pf e suspgfifigslsjn S nmb Et OH
conbi ned wittH-h-—DHPEAL(1. 13 w2 65 mp| ) ang—stirrediovernightat 70CTThe
reaction nijdture is|Hafs)to cool to RT|and tleLsol venfeALmpress e figd s ng
the rotary revaporatofrLiedreshdve—s— aken up—in DMECHREAIganY oy by
preparati veTHPLC. ThFo uct-containi ng frams ons of mhs@shddbieMp. tRef =
1.42 m n, W5 (Pvnr'rH) + :g\JQU} are—freeze-firi ed. 1Gp)
N- ( 2- di et PG no- g¢diahlojorethaly( 1R, 2R) t 1- net NMiesul phirpéthpfoyreslidndan- 2- I am
i no) - 5-trifftfoorome RN NEEE T 2= yiam nol=3-methoxy- tenzam de (1-3) F
F HH /5) N|RIREA 0 wxly?gmﬁge( Hld b2 PEANH 1NEDVF,  RT0OTNIAI BNASE3  pyr i mi di ne
1-2 (70 O 13— and—BTg (42 1 0. 13 )Y afle suspended 1 n DVF
( o DMF N,’N—dimethylformémide PR ) Shenyr P
DMSO dimethylsulphoxide Pr propyl
EA ethyl acetate Rf (Rf) retention factor
eq equivalent(s) RP reversed phase
ESI electron spray ionization RT ambient temperature
O-(benzotriazol-1-yl)-
Et ethyl TBTU N,N,N',N"tetramethyl-
EtOH ethanol uronium tetrafluoroborate
temp. temperature
h hour(s)
tert. tertiary
Hex hexyl
HPLC high performance liquid THF tetrahydrofuran
chromatography tRet. retention time (HPLC)
i iSO
uv ultraviolet
IR infra-red spectroscopy

5

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:
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(500 pL), mxed with DIPEA (74 pL, 0.43 nmmol) and the reaction mxture is
stirred for 15 15 mn at RT. Then N1, N1-di net hyl et han-1, 2-di am ne (15 ng,
0. 15 mmolwoistcadasd and the reaction mxture is stirredrPov@Eprréighsz408he
reaction mxture is filtered and purified by preparative HPLC. The
product-containing fractions of 1-3 (HPLC-M5S: tRet = 1.83 mn; M5 (MtH) + =
608) are freeze-dried. WO 2010/ 136559PCT/ EP2010/ 057408 q) N-r (I

R, 2R) - 2- (2, 5-di chl oro-pyrimdin-4-yl am no)-i ndan-1-yl | -acetam de (A2-b) O
NH2 HNOI Ik vrninmriLINC A-1bB-4bA-2h 2.4,5-trichloropyrimdine (500

ng, 2.73 miieparafon of tharelempoundshaegording torthpiinyentionbi ned wi t h K2003 (5. 28

g, 38.16 (Then N-((1R 2R)-2-am no-indan-1-yl)- 5 acetan de B-4b (570
eral

ng, 2.99 nmo I's added and the reaction mxture is stirred for 3 h at 55C

The react i dWl the xaagliens ave gatiedoat e dnigesatatad oleerwisiet-Hin wemmercialy abjainaide ed

w th Et OAc '%ﬁ'%r ; J te and evaporated
down in vacuggl e&?&uﬁgmggig%dg? no Haﬂ?aﬁ%ﬁ(lﬁ%ﬁ%ﬁﬁgﬂ%ﬁﬁo‘?@@l 24 mn; M5

(M FH) +5= 39¢7A8%09) moistuis-sansitivet dierting hér|iatsmre sésed bodes pidtettvatgas and her
purificati

- Laa( 1R, 28 TgSnkingresctions and mapinylations using the aro carred out ynder profpctive,
met hoxy- b@ﬁztﬂ‘\ltfomﬁe(l’gorﬂ) Pyrimdine A-2h (928 ng, 2.75 mml) and

3- met hoxy- 4- am nobenzoic acid (690 ng, 4.13 muol) are suspended in n- BuOH
(10 nm), conbined with HCl in dioxane (137 pL, 15 0.55 mml, 4 M and the
reacti on niMictawavegepetionsdaregarsoout in 2 interasweade bydietoe or an Ezpjorer madaf t er

the regagti @) diag; é’&%‘i’éﬁ@dn‘tauﬁ&@(ﬂr@%ﬁédl}% 538@%%?&@@%@ @]Irﬁ;‘;t ed in

vacuo, the reaction mxture i1s

preparati ve HPLC The pr oduct-contai ning fractions of 1-4 (HPLC- . tRet =
1.20 mn; aﬁga 468/ 470) are freeze-dried. 20Anal ogously to reaction
nmet hods a) to escr bed above for the synthesis of Exanples 1-1 to 1-4,

the foll owﬁ@gtMﬁmré%velmadium Presgrg qfabnnetog}amudl\ﬂd?bﬁpa@rml ehageh eilicegelipl es
VO 2010/ 136gg mg@g%%%%gm&& ahﬁl %%Q@%GA%%%' M%F@ﬁg?@oond' ng

precursors, are elther co C|a obtai nabl e or prepared by nethods
known flp omsiline gkl (RE+Rhageemateaby Mathesﬂ\}aget(ua@eﬂﬂéctlygqmrcjoo -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 C18, 5 yM, 30 x 100 mm or XTerra Prep. MS C18,
20 5 um, 50 x 100 mm OBD or Symmetrie C18, 5 ym, 19 x 100 mm or Sunfire C18 OBD, 19
x 100 mm, 5 um or Sunfire Prep C 10 ym OBD 50 x 150 mm or X-Bridge Prep C18 5 ym
OBD 19 x 50 mm), Agilent (named: Zorbax SB-C8 5 um PrepHT 21.2 x 50 mm) and
Phenomenex (named: Gemini C18 5 ym AXIA 21.2 x 50 mm or Gemini C18 10 ym 50 x
150 mm), the analytical HPLC (reaction control) is carried out with columns made by
25 Agilent (named: Zorbax SB-C8, 5 ym, 21.2 x 50 mm or Zorbax SB-C8 3.5 ym 2.1 x 50

mm) and Phenomenex (named: Gemini C18 3 ym 2 x 30 mm).

HPLC mass spectroscopy/UV spectrometry
The retention times/MS-ESI" for characterising the examples are obtained using an

30 HPLC-MS apparatus (high performance liquid chromatography with mass detector) made
by Agilent. Compounds that elute with the injection peak are given the retention time tre =
0.00.

220



[ m n]
F, ,KI--4 F H---"0 NY-
N ai k h -Ww@L20NN3Ws59HN | &

MS (m+11)+ 1-1 FFHFIN4O1IN. NY N HNa HNO I 1.82 598 1-2
NWF. HN al 00 IOH 1.43 502 1-3 0 Fit FFH FIN-S, .0
PCT/EP2010/057408

Method A:
Column: Waters, Xterra MS C18, 2.5 ym, 2.1 x 30 mm, Part.No. 186000592
Eluant: A: H,O with 0.1% HCOOH; B: acetonitrile (HPLC grade)
Detection: MS: Positive and negative mode
5 Mass range: 120 — 900 m/z
Fragmentor: 120
Gain EMV: 1; Threshold: 150; Stepsize: 0.25; UV: 254 nm ; Bandwidth: 1
Injection: Inj. Vol. 5 yL
Separation: Flow 1.10 mL/min
10 Column temp.: 40°C
Gradient: 0.00 min: 5 % solvent B
0.00 — 2.50 min: 5% > 95 % solvent B
2.50 — 2.80 min: 95 % solvent B
2.81 - 3.10 min: 95 % > 5 % solvent B
15  Method B:
Column: Waters, Xterra MS C18, 2.5 ym, 2.1 x 50 mm, Part.No. 186000594
Eluant: A: H,O with 0.1 % HCOOH; B: acetonitrile with 0.1 % HCOOH
Detection: MS: Positive and negative mode
Mass range: 100 — 1200 m/z
20 Fragmentor: 70
Gain EMV: Threshold: 1 mAU; Stepsize: 2 nm; UV: 254 nm as well as 230 nm
Injection: Standard 1 yL
Flow: 0.6 mL/min
Column temp.: 35°C
25 Gradient: 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
30 Method C
Column: Waters, X-Bridge C18, 3.5 um, 2.1 x 50 mm,
Eluant: A: H,O with 10mM NHs; B: acetonitrile with 10 nM NH3
Detection: MS: Positive and negative mode
Mass range: 100 — 800 m/z
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Fragmentor: 70
Gain EMV: Threshold: 1 mAU; Stepsize: 2 nm; UV: 220-320 nm
Injection: Standard 1 yL
Flow: 0.8 mL/min
5 Column temp.: 25°C
Gradient: 0.00 min: 2 % solvent B
0.00 — 4.00 min: 2 % > 98 % solvent B
4.00 — 6.00 min: 98 % solvent B
Method D
10 Column: Waters, X-Bridge C18, 3.5 um, 2.1 x 50 mm,
Eluant: A: H,O with 0.1 % HCOOH; B: acetonitrile with 0.1 % HCOOH
Detection: MS: Positive and negative mode
Mass range: 100 — 800 m/z
Fragmentor: 70
15 Gain EMV: Threshold: 1 mAU; Stepsize: 2 nm; UV: 220-320 nm
Injection: Standard 1 yL
Flow: 0.8 mL/min
Column temp.: 35°C
Gradient: 0.00 min: 2 % solvent B
20 0.00 — 4.00 min: 2 % > 98 % solvent B
4.00 — 6.00 min: 98 % solvent B
Method E
Column: Phenomenex Gemini C18, 3.0 ym, 2.0 x 50 mm,
Eluant: A: H,O with 10 mM NHa; B: acetonitrile with 10 nM NHs
25 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 yL
30 Flow: 1.0 mL/min
Column temp.: 35°C
Gradient: 0.00 min: 2 % solvent B
0.00 — 3.50 min: 2% > 98 % solvent B
3.50 — 6.00 min: 98 % solvent B
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Method F
Column: Phenomenex Gemini C18, 3.0 ym, 2.0 x 50 mm,
Eluant: A: H,O with 0.1 % HCOOH; B: acetonitrile with 0.1 % HCOOH
Detection: MS: Positive and negative mode
5 Mass range: 100 — 800 m/z
Fragmentor: 70
Gain EMV: Threshold: 1 mAU; Stepsize: 2 nm; UV: 220-320 nm
Injection: Standard 1 yL
Flow: 1.0 mL/min
10 Column 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

15 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 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

20  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

R® R 4 R §

%\l(CI Rz %\l(N\Rz /Ry %\I( \Rz

N?N + HN7 - N*(N + HN - NYN

Cl Cl Ry/NH

A1 A-2 I

R® R® R° H

Cl N<

%\W “ R’ %\I( R’ %\K R®
+ HN~ E—— NN + HN~ — N N

N§rN 2 \r 2 \r

Cl Ry/NH Ry/NH

A1 A-3 I

Example compounds of type | are prepared from 2,4-dichloropyrimidines A-1 substituted
5 by R’in the 5 position, by nucleophilic aromatic substitution using one or more amines R’-

NH, and R*-NH,. The order of substitution depends to a great extent on the amines used,
the reaction conditions (acidic or basic reaction conditions and the addition of Lewis acids)
and the substituent R°. RY and R” are in each case suitable groups for obtaining Example
compounds according to the invention.

10
The nucleophilic aromatic substitutions at A-1, A-2 and A-3 are carried out according to
methods known from the literature in common solvents, such as e.g. THF, DCM, NMP,
EtOH, MeOH, DMSO or DMF using a base, such as for example DIPEA or K,CO3, or an
acid, such as for example HCI. The amines used, R’NH, and R*NH, are commercially

15  obtainable or are synthesised according to methods known from the literature. The
diaminopyrimidines of type | which may be obtained directly by these methods may then
be further modified in RY and R* in a manner known from or analogous to the literature to
form further diaminopyrimidines of type I. Thus, for example, the groups RY and R* of
directly obtainable diaminopyrimidines of type I, which consist of a carboxylic acid-,

20 sulphonic acid-, halogen- or amino-substituted aryl, heteroaryl, cycloalkyl or
heterocyloalkyl, may be modified by reactions of substitution (at the heteroaryl itself),

alkylation, acylation, amination or addition.
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Preparation of the starting compounds

Unless stated otherwise, all the starting materials are purchased from commercial
suppliers and used directly in the syntheses. Substances described in the literature are

prepared by the published methods of synthesis.

a) 2.4-dichloro-5-trifluoromethyl-pyrimidine (A-1a)

"y
Cl
A-1a
5-trifluoromethyluracil (48.0 g, 267 mmol) is suspended in 210 mL phosphorus oxychloride
(POCI;3) while moisture is excluded. Diethylaniline (47.7 g, 320 mmol) is slowly added
dropwise to this suspension such that the temperature remains between 25°C and 30°C.
After the addition has ended the mixture is stirred for a further 5 - 10 min in the water bath
and the mixture is heated for 5 - 6 h with the exclusion of moisture at 80 - 90°C. The
excess POCI; is destroyed by stirring into approx. 1200 g of sulphuric acid mixed with ice
water and the aqueous phase is immediately extracted 3 x with in each case 500 mL
diethyl ether or tert.-butylmethyl ether. The combined ethereal extracts are washed 2 x
with 300 mL sulphuric acid mixed with ice water (approx. 0.1 M) and with cold saline
solution and immediately dried on sodium sulphate. The desiccant is filtered off and the
solvent is eliminated in vacuo. The residue is distilled in vacuo (10 mbar) through a short
column (20 cm) (head temperature: 65 - 70°C), to obtain a colourless liquid that is bottled
and stored under argon.
(TLC: R¢=0.83 (in cHex:EA = 3:1)
Analogously to this procedure further pyrimidines A-1 are obtained from the

corresponding intermediates/educts or the corresponding commercially obtainable educt.
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b) benzyl 4-(4-chloro-5-trifluoromethyl-pyrimidin-2-ylamino)-3-methoxy-benzoate (A-3a)

FF

Cl FH F
Y K2C03 dloxane N A\ C

NN

N\N

0T
A-3a

Benzyl 4-amino-3-methoxybenzoate (1.92 g, 6.8 mmol) and K,CO3 (2.38 g, 17 mmol) are
suspended in 4 mL dioxane and then mixed with 2,4-dichloro-5-trifluoromethylpyrimidine

5 (1.48 mL, 6.8 mmol). The suspension is then refluxed for 100 min with stirring in the oil
bath (approx. 130°C). Once the reaction has ended the reaction mixture is filtered, the
filtrate is concentrated by rotary evaporation and purified by normal- phase column
chromatography. The product-containing fractions of A-3a (HPLC-MS: tret. = 1.94 min; MS

(M-H) = 436) are combined and concentrated by rotary evaporation.

10 c) 4-(4-chloro-5-trifluoromethyl-pyrimidin-2-ylamino)-3-methoxy-benzoic acid (A-4a)

F
A Pk
cl
\O NQrN = |
NH Pd(OH),, THF, H, ~o Ny N
o) @)
OH
A-3a A-4a

Compound A-3a (1.3 g, 3 mmol) is suspended in a hydrogenating autoclave in 50 mL THF
and mixed with Pd(OH), on carbon (180 mg, charge 20 %, approx. 50 % water). Then 4.5
bar H, are pressed on and the reaction mixture is stirred for 24 h. After the reaction has

15  ended the reaction mixture is filtered, the filtrate is evaporated down and the crude
product A-4a (HPLC-MS: trer. = 1.24 min; MS (M-H) = 346) is used in the subsequent

reactions without any further purification.
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d) 4-(4-chloro-5-trifluoromethyl-pyrimidin-2-ylamino)-3-methoxy-N-(1-methyl-piperidin-4-

vl)-benzamide (A-5a)

F_F F_F
F F
¢ NH, A~ C
~. NN 1) SOCI,, Toluene Ne _N
oY . (ﬁ S0 Y
NH N 2) DIPEA, THF NH
|
© o

OH

NH
A-4a /I\O/ A-5a

Compound A-4a (2.0 g, 5.6 mmol) is suspended in 70 mL toluene, combined with thionyl
5  chloride (840 pL, 11.5 mmol) and heated to 120°C for 2 h with stirring. The reaction
mixture is allowed to cool to RT and the solvent is eliminated using the rotary evaporator.
The residue is suspended in 50 mL THF, cooled to 0°C and a solution of 4-amino-1-
methylpiperidine (657 mg, 5.75 mmol) and DIPEA (1.97 mL, 11.5 mmol), dissolved in 20
mL THF, is added dropwise. The reaction mixture is allowed to come slowly up to RT and
10  stirred for a further 12 h at RT. The reaction mixture is cooled to 0°C, product A-5a is
filtered off (HPLC-MS: tre. = 2.06 min; MS (M+H)" = 444) and used without further

purification.

e) (1R,2S8)-1-methanesulphonylamino-indan-2-yl methanesulphonate (B-1a)
0

OH 1/
A_~NH o) 2O~
2 1 pcMm,NEt, ©O @ B o
© o
B-1a

15  (1R,2S)-1-amino-2-indanol (300 mg, 2.01 mmol) is in suspended 10 mL DCM, combined
with triethylamine (1.68 mL, 12.1 mmol) and cooled to 0°C. Then methanesulphonic acid
chloride (467 L, 6.03 mmol) is added dropwise and the reaction mixture is left to warm up
to RT. The reaction mixture is stirred for 1 h at RT and once the reaction is complete it is

mixed with water and extracted with DCM. The organic phase is dried on MgSOQO,, filtered,

-36-



Fmm -4 FH--.0 N NYN"a HN AHON o 10 1.76 559 1-17 Fwn-4 F H--"0 N -
NYN .41 HN AHNO CY 0 1.45 531 1-18 F, _, m--4 FH---"0 NgiL- NY- N'II
HN A H ONyOIl2010/138559 PCT/EP2010/057408

the filtrate is evaporated down and the crude product B-1a (HPLC-MS: tre;. = 1.03 min; MS

(M-H) = 304) is used in the subsequent reactions without further purification.

f) N-((1R,2R)-2-azido-indan-1-vI}>methanesulphonamide (B-2a)

%
O’/ \Q H \ N
A N H
ﬁ /O N aN3 3 N \\S//O
O 0 I
DMF, 60 °C o)
B-1a B-2a

5 Compound B-1a (200 mg, 0.66 mmol) is suspended in 4 mL DMF, combined with NaNj
(127 mg, 1.97 mmol) and heated to 60°C. The reaction mixture is stirred for 7 h and once
the reaction is complete it is cooled to RT, mixed with water and extracted with DCM. The
organic phase is dried on MgSQ,, filtered, the filtrate is evaporated down and the crude
product B-2a (HPLC-MS: trer. = 1.25 min; MS (M-H) = 251) is used in the subsequent

10  reactions without further purification.

gq) N-({(1R,2R)-2-azido-indan-1-yl)-N-methyl-methanesulphonamide (B-3a)

N I
Mel 3 \
N _O
Nsg
K,CO,, DME 5
Reflux
B-2a B-3a

Compound B-2a (100 mg, 0.39 mmol) is suspended in 5 mL DME, mixed with K,CO;
(110 mg, 0.79 mmol) and Mel (75 pL, 1.19 mmol) and heated to 85°C. The reaction
15  mixture is stirred overnight, once the reaction is complete it is cooled to RT, mixed with
water and extracted with EtOAc. The organic phase is dried on MgSQ,, filtered, the filtrate
is evaporated down and the crude product B-3a (HPLC-MS: tre. = 1.35 min) is used in the

subsequent reactions without further purification.
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h) N-((1R,2R)-2-amino-indan-1-yI)-N-methyl-methanesulphonamide (B-4a)

N

3| NH, |
NV o Pac H, NP
ﬁ o \S/
@] MeOH 5
B-3a B-4a

Compound B-3a (100 mg, 0.38 mmol) is suspended in a hydrogenating autoclave in 20
mL MeOH and mixed with Pd on charcoal (50 mg, load 10 %). Then 4 bar H, is pressed in
5 and the reaction mixture is stirred for 24 h. After the reaction has ended the reaction
mixture is filtered, the filtrate is evaporated down and the crude product B-4a (HPLC-MS:
tree. = 1.03 min; MS (M+H)" = 241) is used in the subsequent reactions without further

purification.

i) N-((1R,2R)-2-amino-indan-1-yl}methanesulphonamide (B-5a)
N

* R
R
O MeOH

_O PdIC, H,

Compound B-2a (1.5 g, 5.95 mmol) is suspended in 100 mL MeOH in a hydrogenating
autoclave and combined with Pd on charcoal (250 mg, charge 10 %). Then 4 bar H; is
pressed in and the reaction mixture is stirred for 24 h. After the reaction has ended the
reaction mixture is filtered, the filtrate is evaporated down and the crude product B-5a
15  (HPLC-MS: tre. = 0.2 min; MS (M+H)" = 227) is used in the subsequent reactions without

further purification.

i) N-((1R,2S8)-2-hydroxy-indan-1-yl)-acetamide (B-1b)

OH
QH H

LR haag

B-1b
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(1R,28)-1-amino-2-indanol (2.0 g, 13.4 mmol) is suspended in 100 mL DCM and at RT it
is combined with acetic anhydride (1.27 mL, 13.4 mmol). The reaction mixture is stirred for
1 h at RT, once the reaction is complete the solvent is eliminated using the rotary
evaporator and the crude product B-1b (HPLC-MS: trer. = 0.81 min; MS (M+H)" = 192) is

5 used in the subsequent reactions without further purification.

k) (1R,25)-1-acetylamino-indan-2-yl methanesulphonate (B-2b)

OH E/
AN O <O~
Y Q DCM,NEt, O  © o
+ _S .
PN .
> 8 T
B-1b
B-2b

Compound B-1b (2.56 g, 13.39 mmol) is suspended in 100 mL DCM, cooled to 0°C and
then mixed with triethylamine (5.60 mL, 40.2 mmol) and methanesulphonic acid chloride
10 (1.56 mL, 20.1 mmol). The reaction mixture is stirred for 1 h at 0°C, once the reaction is
complete it is mixed with water and extracted with EtOAc. The organic phase is dried on
MgSQ,, filtered, the filtrate is evaporated down and the crude product B-2b (HPLC-MS:
tret. = 0.99 min; MS (M+H)" = 270) is used in the subsequent reactions without further

purification.

15 1) N-((1R.2R)-2-azido-indan-1-yl)-acetamide (B-3b)

g/
O’/ \Q H
z ,\\‘NTO NaNs
DMF, 60 °C
B-2b B-3b

Compound B-2b (3.50 g, 12.99 mmol) is suspended in 73 mL DMF, combined with NaN3
(2.54 g, 38.99 mmol) and heated to 60°C. The reaction mixture is stirred for 16 h, once the
reaction is complete it is cooled to RT and mixed with 500 mL water and 50 mL saturated

20  NaHCOj; solution. The mixture is stirred for 30 min and the precipitated solid is filtered off
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10

15

and dried. The crude product B-3b (HPLC-MS: tre. = 1.11 min; MS (M+H)" = 217) is used

in the subsequent reactions without further purification.

m) N-((1R.2R)-2-amino-indan-1-yl)-acetamide (B-4b)

Ns H NH, 1
N_O  PdiC H, "‘N\fo
EtOH
B-3b B-4b

Compound B-3b (1.89 g, 8.74 mmol) is suspended in 200 mL EtOH in a hydrogenating
autoclave and combined with Pd on charcoal (200 mg, charge 10 %). Then 5 bar H; are
pressed in and the reaction mixture is stirred for 4 h. After the reaction has ended the
reaction mixture is filtered, the filtrate is evaporated down and the crude product B-4b
(HPLC-MS: trer. = 0.19 min; MS (M+H)" = 191) is used in the subsequent reactions without

further purification.

n) 4-[4-((1R,2R)-1-acetylamino-indan-2-ylamino)-5-trifluoromethyl-pyrimidin-2-ylamino]-3-

methoxy-N-(1-methyl-piperidin-4-yl}-benzamide (1-1)

F_F FF
F F o N
=z I Cl = | N 3 _<

oY °N__O DIPEA, EtOH oT

NH \f NH

+
9] O
NH NH
A-5a B-4b 11

Compound A-5a (70 mg, 0.16 mmol) and N-((1R,2R)-2-amino-indan-1-yl)-acetamide
(B-4b) (33 mg, 0.17 mmol) are suspended in 700 yL EtOH, mixed with DIPEA (104 uL,
0.63 mmol) and stirred overnight at 75°C. The reaction mixture is left to cool to RT and the
solvent is eliminated using the rotary evaporator. The residue is taken up in DMF and
purified by preparative HPLC. The product-containing fractions of I-1 (HPLC-MS: tre, =
1.82 min; MS (M+H)" = 598) are freeze-dried.
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o) 4-[4-((1R,2R)-1-methanesulphonylamino-indan-2-ylamino)-5-trifluoromethyl-pyrimidin-

2-vlamino]-3-methoxy-benzoic acid (1-2)

s
F_F
I AN N8
~ N\ N | O/\
oY NN
NH oY
NH
O
OH ©
OH
A-da B-5a -2

Compound A-4a (307 mg, 0.88 mmol) and N-((1R,2R)-2-amino-indan-1-yl)-

5  methanesulphonamide B-5a (200 mg, 0.88 mmol) are suspended in 5 mL EtOH,
combined with DIPEA (1.13 mL, 2.65 mmol) and stirred overnight at 70°C. The reaction
mixture is left to cool to RT and the solvent is eliminated using the rotary evaporator. The
residue is taken up in DMF and purified by preparative HPLC. The product-containing
fractions of I-2 (HPLC-MS: trer. = 1.42 min; MS (M+H)" = 538) are freeze-dried.

10 p) N-(2-dimethylamino-ethyl)-4-[4-((1R,2R)-1-methanesulphonylamino-indan-2-ylamino)-

5-trifluoromethyl-pyrimidin-2-ylamino]-3-methoxy-benzamide (1-3)

F_F
F__F FH H—S’/
FH H 2 ~ 0\
= | N __:N //S\ NH \O NQrN
NN o j 2 TBTU, DIPEA NH
'T‘ DMF, RT 0

Y@NH
O NH
5 J

-2 | I3

Pyrimidine 1-2 (70 mg, 0.13 mmol) and TBTU (42 mg, 0.13 mmol) are suspended in DMF
(500 pL), mixed with DIPEA (74 uL, 0.43 mmol) and the reaction mixture is stirred for 15

15 min at RT. Then N',N'-dimethylethan-1,2-diamine (15 mg, 0.15 mmol) is added and the
reaction mixture is stirred overnight. The reaction mixture is filtered and purified by
preparative HPLC. The product-containing fractions of I-3 (HPLC-MS: trer. = 1.83 min; MS
(M+H)" = 608) are freeze-dried.
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q) N-[(1R,2R)-2-(2,5-dichloro-pyrimidin-4-ylamino)-indan-1-vll-acetamide (A2-b)

0
NH
H
’ . C oy NN

CI\(N Cl -«‘N\[//O K,CO;, iPrOH )
* shes
Cl NN
hd
Cl
A-1b B-4b A-2b

2.4,5-trichloropyrimidine (500 mg, 2.73 mmol) is suspended in 35 mL jso-PrOH and
combined with K,CO; (5.28 g, 38.16 mmol). Then N-((1R,2R)-2-amino-indan-1-yl)-
5 acetamide B-4b (570 mg, 2.99 mmol) is added and the reaction mixture is stirred for 3 h
at 55°C. The reaction mixture is evaporated down, mixed with water and extracted with
EtOAc. The organic phase is dried on magnesium sulphate and evaporated down in
vacuo. The crude product of A-2b (HPLC-MS: trer. = 1.24 min; MS (M+H)" = 337/339) is

used in the subsequent reactions without further purification.

10 r) 4-[4-((1R,2R)-1-acetylaminoindan-2-ylamino)-5-chloro-pyrimidin-2-ylamino]-3-methoxy-
benzoic acid (1-4)

H o H
N R
Cl H HL\IJ\ HCI, nBuOH /KI(
N 2 OH Na_N
= I \(

80 °C NH

A-2b -4

Pyrimidine A-2b (928 mg, 2.75 mmol) and 3-methoxy-4-aminobenzoic acid (690 mg,
4.13 mmol) are suspended in n-BuOH (10 mL), combined with HCI in dioxane (137 pL,

15 0.55 mmol, 4 M) and the reaction mixture is heated to 150°C in a microwave reactor for 20
min. After the reaction has ended all the volatile constituents are eliminated in vacuo, the
reaction mixture is combined with DMF and purified by preparative HPLC. The product-
containing fractions of I-4 (HPLC-MS: tre. = 1.20 min; MS (M+H)" = 468/470) are freeze-
dried.

20 Analogously to reaction methods a) to r) described above for the synthesis of Examples

I-1 to 14, the following Examples I-4 to 1-98 (Table 1) and comparable other examples
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may also be obtained from the corresponding precursors, which are either commercially

obtainable or prepared by methods known from the literature.

Table 1

Structure

tret (HPLC)
[min]

MS (M+H)*

S

/IN
=N
g

PG

nm
@)

T Z

P
/

1.82

598

1.43

502

1.83

608

1.20

468

1.90

648
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Structure tret (HPLC) | 15 (M+H)*
[min]

S :
-6 N\fN 1.98

648

N 2.03 771
H
\OD\V(N
O [ j\
F

1.83 634

A
1-9 N Q} 1.92 537
Y

|
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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.

PTK2 Enzyme tests

Assay 1
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 through the
phosphorylation of the substrate in a DELFIA™ assay. The phosphorylated substrate is
detected with the europium-labelled phosphotyrosine antibody PT60 (Perkin Elmer, No.:
ADO00400).

In order to determine concentration-activity curves with PTK2-inhibitors the compounds
are serially diluted in 10 % DMSO/H,0 and 10 uL of each dilution are placed in each well
of a 96-well microtitre plate (clear plate with a U-shaped base, Greiner No. 650101) (the
inhibitors are tested in duplicates) and mixed with 10 uL/well of PTK2 kinase (0.01
pug/well). PTK2 kinase has been correspondingly diluted beforehand with kinase dilution
buffer (20 mM TRIS/HCI 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 PTKZ2 kinase are pre-incubated
for 1 h at RT and shaken at 500 revolutions per min. The reaction is started by the
addition of 10 yL/well poly (Glu,Tyr) substrate (25 ug/well poly (Glu, Tyr), 0.05 ug/well
biotinylated poly (Glu,Tyr) dissolved in 250 mM TRIS/HCI pH 7.5, 9 mM DTT)- the final
concentration of DMSO is 2 %. Then 20 pL of 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, 1x
phosphatase inhibitor cocktail 1 (Sigma, No.: P2850), 50 yM ATP (Sigma, No.: A3377; 15
mM stock solution)) are added. After 1 h of kinase reaction (the plates are shaken at 500
rpm), the reaction is stopped by the addition of 12 pL/well 100 mM EDTA, pH 8.0 and
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shaken for a further 5 min at RT (500 rpm). 55 L 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 1 h at RT (shaking at 500 rpm). Then the microtitre
plate is washed three times with 200 yL/well D-PBS (Invitrogen, No. 14190). 100 pL of a
5  solution containing DELFIA Eu-N1 Anti-Phosphotyrosine PT60 antibody (Perkin Elmer,
No.: AD0040, diluted 1:2000 in DELFIA test buffer (Perkin Elmer, No.: 1244-111)) is then
added and the mixture is incubated for 1 h at RT (shaking at 500 rpm). Then the plate is
washed three times with 200 puL/well DELFIA washing buffer (Perkin Elmer, No.: 1244-
114), 200 yL/well strengthening solution (Perkin Elmer, No.: 1244-105) are added and the
10 mixture is incubated for 10 min at RT (shaking at 300 rpm).

The time-delayed europium fluorescence is then measured in a microtitre plate reader
(VICTOR?, Perkin Elmer). The positive controls used are wells that contain the solvent
controls (2 % DMSO in test buffer) and exhibit uninhibited kinase activity. Wells that
contain test buffer instead of enzyme are used as a control of the background kinase

15  activity.

The ICs values are determined from analyses of the concentration activity by iterative
calculation with the aid of a sigmoid curve analysis algorithm (FIFTY, based on GraphPAD

Prism Version 3.03) with a variable Hill coefficient.

Assay 2
20  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 PT66 (Perkin Elmer, No.:
ADO0040).

25  In order to determine concentration-activity curves with PTKZ-inhibitors the compounds
are serially diluted first of all in 100 % DMSO and then in kinase dilution buffer (20 mM
TRIS/HCI 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))
and 10 uL of each dilution are dispensed per well in a 96-well microtitre plate (clear U-

30 shaped base plate, Greiner No. 650101) (the inhibitors are tested in duplicates) and mixed
with 10 pL/well of PTK2 kinase (0.01 pg/well). PTK2 kinase is diluted accordingly
beforehand with kinase dilution buffer. The diluted PTKZ2 inhibitor and the PTKZ2 kinase
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are pre-incubated for 1 h at RT and shaken at 500 revolutions per min. Then 10 uL/well
poly-Glu-Tyr substrate (25 ug/well poly-Glu-Tyr, 0.05 pug/well biotinylated poly-Glu-Tyr
dissolved in 250 mM TRIS/HCI pH 7.5, 9 mM DTT) are added. The reaction is started by
the addition of 20 pL of 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, 1x phosphatase inhibitor
cocktail 1 (Sigma, No.: P2850), 50 uM ATP (Sigma, No.: A3377; 15 mM stock solution)) -
the final concentration of DMSO is 0.5 %. After 1 h kinase reaction (the plates are shaken
at 500 rpm), the reaction is stopped by the addition of 12 pL/well of 100 mM EDTA, pH 8,
and shaken for a further 5 min at RT (500 U/min). 55 pL 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 1 h at RT (shaking at 500 rpm). Then the
microtitre plate is washed five times with 200 pL/well D-PBS (Invitrogen, No. 14190). 100
uL of a solution containing DELFIA Eu-N1 Anti-Phosphotyrosine PT66 antibody (Perkin
Elmer, No.: AD0040, diluted 1:9000 in DELFIA 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 five times with 200 yL/well DELFIA washing buffer (Perkin Elmer, No.: 1244-114),
200 pL/well strengthening solution (Perkin Elmer, No.: 1244-105) is added and the whole
is incubated for 10 min at RT (shaking at 300 rpm).

The time-delayed europium fluorescence is then measured in a microtitre plate reader
(VICTOR?®, Perkin Elmer). The positive control consists of wells that contain solvent (0.5
% DMSO in test buffer) and display uninhibited kinase activity. Wells that contain test

buffer instead of enzyme act as a control for the background kinase activity.

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

Version 3.03) with a variable Hill coefficient.
Table 2 that follows gives the |Cso values of representative Example Compounds of type |

as obtained by determining from Assay 1 or Assay 2 (). The inhibitory activity of the

compounds according to the invention is thus demonstrated sufficiently.
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Table 2
" PTK2 1h " PTK2 1h " PTK2 1h
IC5o [NM] IC5o [NM] ICs50 [NnM]
-1 2 1-48 1 I-74 0.66*
-3 2 1-49 6 I-75 0.3*
I-5 2 1-50 8 1-76 0.76*
1-6 0.96 1-51 4 I-77 0.56"
-7 1 I-52 1 1-78 0.83*
1-8 2 I-53 1 1-79 0.23*
1-9 2 I-54 0.84 1-80 0.36"
1-10 2 I-55 4 1-81 0.43*
1-11 2 I-56 3 1-82 0.36"
1-12 4 I-57 3 1-83 0.47*
1-13 3 I-58 4 1-84 1
1-14 2 1-59 0.83 1-85 0.44*
1-15 4 1-60 1 1-86 0.31*
1-16 2 1-61 0.43* 1-87 0.48*
1-17 2 1-62 0.62* 1-88 0.26*
1-18 2 1-63 0.71* 1-89 0.68”
1-19 3 1-64 0.76 1-90 3
1-20 1 1-65 1 1-91 0.75*
1-26 2 1-66 0.6* 1-92 2
1-34 7 1-67 0.68” 1-93 0.6™
1-38 2 1-68 1 1-94 16*
1-39 3 1-69 0.37* 1-95 6
1-40 3 1-70 0.98 1-96 11
1-45 2 I-71 1 1-97
1-46 2 I-72 0.74* 1-98 1
1-47 3 I-73 0.48*
Soft-Agar Assay

This cellular test is used to determine the influence of PTK2-inhibitors on the growth of

5  PC-3 prostate carcinoma cells in soft agar (‘fanchorage-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) are grown in cell culture flasks (175 cm?) with F12 Kaighn's
Medium (Gibco, No.: 21127) which has been supplemented with 10 % foetal calf serum

10 (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 | carried out in 96-well microtitre plates (Greiner,
No.: 655 185) and consists of a lower layer made up of 90 pL of medium with 1.2 %
agarose (Invitrogen, 4 % agarose gel 1x liquid 40 mL, No.: 18300-012), followed by a cell

layer in 60 uL medium and 0.3 % agarose and finally a top layer comprising 30 pL
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medium which contains the test compounds (without the addition of agarose). To prepare
the lower layer, 4 % agarose are decocted with 10x D-PBS (Gibco, No.: 14200) and H,0O
and thus prediluted on 3 % agarose in 1 x D-PBS. The latter is adjusted with culture
medium (F12 Kaighn's /10 % FCS) and FCS to a final dilution of 1.2 % agarose in F12
5  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 cells
are detached using trypsin (Gibco, 0.05 %; No.: 25300), counted and 400 cells in each
case seeded in 60 yL F12 Kaighn's (10 % FCS) with the addition of 0.3 % agarose per
well (37°C). After cooling to RT for 2 h the test compounds (30 L from serial dilutions)

10 are added for triple measurements. The concentration of the test compounds usually
covers a test range of between 1 yM and 0.06 nM. The compounds (stock solution: 10
mM in 100 % DMSO) are prediluted in F12 Kaighn's Medium, to obtain a final
concentration of 0.8 % 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

15  demonstrated with the dye Alamar Blue (AbD Serotec, No.: BUF012B). To do this, 25
pL/well of an Alamar Blue suspension are added and the whole is incubated for approx. 8
h in the incubator at 37°C. The positive control consists of empty wells that are filled with
a mixture of 25 yL of Alamar Blue reduced by autoclaving and 175 yL of F12 Kaighn's
Medium (10 % FCS). The negative control used is a well that contains the two agarose

20  layers without cells and the top layer of medium. The fluorescence intensity is determined
by means of a fluorescence spectrometer (SpectraMAX GeminiXS, Molecular Devices).

The excitation wavelength is 530 nm, the emission wavelength is 590 nm.

The ECsp values are determined from concentrations-activity analyses by iterative
25  calculation using a sigmoid curve analysis algorithm (FIFTY, based on GraphPAD Prism

Version 3.03) with a variable Hill coefficient.

Phospho-PTK2 (pY397) Assay

This cellular test is used to determine the influence of PTK2-inhibitors on the state of the
30  PTK2-phosphorylation at tyrosine 397 (pY397).

PC-3 cells (prostate carcinoma, ATCC CRL-1435) are grown in cell culture flasks (175

cm?) with F12 Kaighn's Medium (Gibco, No.: 21127) with the addition of 10 % foetal calf

serum (Invitrogen, No.: 16000-044). The cultures are incubated in the incubator at

37°C and 5 % CO; and run twice a week.
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For the test, 2 x 10* cells pro well/180uL 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 (20 L from serial dilution) are added the next day. The concentration of
the test compounds usually covers a range of 10 uM and 5 fM. The test compounds
5  (stock solution: 10 mMin 100 % DMSO) are first serially diluted in 100% DMSO and then
diluted in medium such that the final concentration is 0.5 % DMSO. 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 100 pL 4 % formaldehyde in D-PBS for 20 min at RT.
After the removal of the formaldehyde solution, the cells are washed once with 300 ul of
10 washing buffer (0.1 % Triton X-100 in D-PBS) for 5 min. Then they are incubated for 20
minutes in 100 ul per well of quenching solution (hydrogen peroxide 30%, sodium azide
10% in washing buffer) at RT. The cell lawn is again washed once with 300 pl washing
buffer for 5 min and then for 1 hour with 100 ul per well of blocking buffer (5 % skimmed
milk powder (Maresi Fixmilch) in TBST (25 mM Tris/HCI, pH 8.0, 150 mM NacCl, 0.05 %
15 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
1:1000 in blocking buffer. For control purposes, alternatively a PTK2 [total] antibody
(clone 4.47 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 cell lawn is washed once
20 with 300 uL of washing buffer for 5 min and 50 pL/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.: P0448; 1:500 dilution in
blocking buffer). In order to detect bound PTK2 [total]-antibodies a rabbit-anti-mouse
antibody is used, which is also coupled with horseradish peroxidase (Dako, No.: PO161;
25 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 once with 300 pL of washing buffer for 5 min
and then with 300 wl of PBS. The PBS is removed by suction filtering and peroxidase
staining is carried out by adding 100 pL staining solution (1:1 mixture of TMB peroxidase
substrate (KPL, No.: 50-76-02) and peroxidase solution B (H,O,) (KPL, No.: 50-65-02).
30 The development of the stain takes place for 10 - 30 min in the dark. The reaction is
stopped by the addition of 100 pL/well of a 1 M phosphoric acid solution. The absorption
is determined photometrically at 450 nm with an absorption measuring device (VICTOR®

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

a variable Hill coefficient.

All the Examples tested have an ECs5 value (PC-3) of less than 10 uM, generally less than
1 uM.

The substances of the present invention are PTK2-kinase inhibitors. In view of their
biological properties the new compounds of general formula (1), 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 diseases (e.g. colitis, arthritis, Alzheimer's disease,
glomerulonephritis and wound healing); bacterial, fungal and/or parasitic infections;
leukaemias, lymphomas and solid tumours (e.g. carcinomas and sarcomas), skin
diseases (e.g. psoriasis); diseases 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 (e.g. restenosis and hypertrophy).

For example, 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 hormone) producing adenoma and corticotrophic adenoma, craniopharyngiomas,
medulloblastoma, meningeoma and oligodendroglioma; nerve tumours such as for
example tumours of the vegetative nervous system such as neuroblastoma,

ganglioneuroma, paraganglioma (pheochromocytoma, chromaffinoma) and glomus-
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caroticum tumour, tumours on the peripheral nervous system such as amputation
neuroma, neurofibroma, 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,

5 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 - small-cell lung cancer (SCLC), non-small-cell lung cancer
(NSCLC) such as for example spindle-cell plate epithelial carcinomas, adenocarcinomas
(acinary, paillary, bronchiolo-alveolar) and large-cell bronchial carcinoma (giant cell

10 carcinoma, clear-cell carcinoma)); breast cancer such as ductal, lobular, mucinous or
tubular carcinoma, Paget's carcinoma; non-Hodgkin's lymphomas (B-lymphatic or T-
lymphatic NHL) such as for example hair cell leukaemia, 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

15 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, glottal and subglottal tumours of the vocal cords; bone
cancer such as for example osteochondroma, chondroma, chondroblastoma,

20  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 tumours (HNO tumours) such as for
example tumours of the lips, and oral cavity (carcinoma of the lips, tongue, oral cavity),

25  nasopharyngeal carcinoma (tumours of the nose, lymphoepithelioma), pharyngeal
carcinoma, oropharyngeal carcinomas, carcinomas of the tonsils (tonsil malignoma) and
(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 (hepatocellular carcinoma (HCC); leukaemias, such as for

30 example acute leukaemias such as acute lymphatic/lymphoblastic leukaemia (ALL), acute
myeloid leukaemia (AML); chronic lymphatic leukaemia (CLL), chronic myeloid leukaemia
(CML); stomach cancer (papillary, tubular or mucinous adenocarcinoma,
adenosquamous, squamous or undifferentiated carcinoma; malignant melanomas such as

for example superficially spreading (SSM), nodular (NMM), lentigo-maligna (LMM), acral-
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lentiginous (ALM) or amelanotic melanoma (AMM); renal cancer such as for example
kidney cell carcinoma (hypernephroma or Grawitz's tumour); oesophageal cancer; penile
cancer; prostate cancer; vaginal tumors (vaginal carcinoma or cervical carcinoma); thyroid
carcinomas such as for example papillary, follicular, medullary or anaplastic thyroid

5  carcinoma; thymus carcinoma (thymoma); cancer of the urethra (carcinoma of the urethra,

urothelial carcinoma) and vulvar carcinoma.

The new compounds may be used for the prevention, short-term or long-term treatment of
the above-mentioned diseases, optionally also in combination with radiotherapy or other
10  "state-of-the-art" compounds, such as e.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

15 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,

20  megestrol acetate, flutamide, nilutamide, bicalutamide, aminoglutethimide, cyproterone
acetate, finasteride, buserelin acetate, fludrocortisone, fluoxymesterone,
medroxyprogesterone, octreotide), aromatase inhibitors (e.g. anastrozole, letrozole,
liarozole, vorozole, exemestane, atamestane), LHRH agonists and antagonists (e.g.
goserelin acetate, luprolide), inhibitors of growth factors (growth factors such as for

25  example "platelet derived growth factor" and "hepatocyte growth factor", inhibitors are for
example "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,

30 capecitabin and gemcitabin, purine and adenosine analogues such as mercaptopurine,
thioguanine, cladribine and pentostatin, cytarabine, fludarabine); antitumour antibiotics
(e.g. anthracyclins such as doxorubicin, daunorubicin, epirubicin and idarubicin,
mitomycin-C, bleomycin, dactinomycin, plicamycin, streptozocin); platinum derivatives

(e.g. cisplatin, oxaliplatin, carboplatin); alkylation agents (e.g. estramustin,
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BUF012 I Lue d and
the whole ePrRtibal by Rop el 1@t of s s L ARG Q0o RERE

posi tive cdig. de rainsiafits faymuatipn pndgie tame hamteav% of¢n whieh thietdiugisni xt ur e of
25 pL of Al ; e 7 S

Vedl um (10 9y L o ThBE IR Shmpades e 6 2Rt hellpssithar e AN 7\ o
two agar os¢log@bivgepbove. Mﬁ@mascrepﬂhgr @aﬁ@sﬁm@ummllmﬁmy hefverie 8¢ gncecting.

fl uorescen

cpect oot o KT PRy SRR AU BATSR Ru HEERSEITR e o
maveledgthSh@'@HUBﬁﬁﬁpﬁﬁéCWQﬁﬁgﬁan wavel ength is 590 nm The EC50 val ues
are determ ned fromconcentrations-activity analyses by iterative
25cal cul ation using a signoid curve analysis algorithm (FIFTY, based on

G aph PAD Phedonmudation sxa®pes thatifellewallusdiateatbe @radent ingerdionivdihent restricting its
Phospho-PT%%O%#Y397) Assay This cellular test is used to determ ne the
i nfl uence o K2-inhibitors on the state of the 30PTK2-phosphoryl ati on at
tyrosine 397 (pY397). PO-3 cells (prostate carci noma, ATCC CRL-1435) are
grown in cell culture flasks (175 cnR) with F12 Kai ghn's Medi um (G bco,

No.: 21127) with the addition of 10 %foetal calf serum (Invitrogen, No.:
16000-044). The cultures are incubated in the incubator at 37C and 5 % CQO2
and run twice a week. W 2010/ 136559PCT/ EP2010/ 057408 For the test, 2 x 104
cells pro wel 1/180pL nmedium are plated out in 96-well mcrotitre plates
(Costar, No.: 3598) and incubated overnight in the incubator at 37C and 5 %
CQ2. The test conpounds (20 pL fromserial dilution) are added the next

day. The concentration of the test conpounds usually covers a range of 10
pMand 5 fM The test conmpounds 5(stock solution: 10 MMin 100 % DMSO) are
first serially diluted in 100% DVSO and then diluted in nedi um such that
the final concentrationis 0.5 % DVSO. The cells are then incubated in the
i ncubator at 37C and 5 % CO2 for 2 h. Then the culture supernatant is
renoved and the cells are fixed with 100 pL 4 % fornmal dehyde in D-PBS for
20 mn at RT. After the renoval of the formal dehyde solution, the cells are
washed once with 300 11.1 of 10 washing buffer (0.1 % Triton X-100 in
D-PBS) for 5 mn. Then they are incubated for 20 m nutes in 100 ! Al per well
of quenchi ng solution (hydrogen peroxide 30% sodium azide 10%in washi ng
buffer) at RT. The cell lawn is again washed once with 300 |ilwashing
buffer for 5 mn and then for 1 hour with 10011.1 per well of bl ocking
buffer (5 % skimed m |k powder (Maresi Fixmilch) in TBST (25 nM Tri s/ HCl,
pH 8.0, 150 mM NaCl, 0.05 % 15Tween 20). The bl ocking buffer is replaced by
50 pL of the first antibody anti-phospho PTK2 [pY397] rabbit nonocl onal
(I'nvitrogen/ Bi osource, No.: 44-625G, which is diluted 1:1000 in bl ocking
buffer. For control purposes, alternatively a PTK2 [total] antibody (clone
4. 47 nouse nonocl onal, Upstate, No.: 05-337), diluted 1:400 in bl ocking
buffer is used. This incubation is carried out at 4C overnight. Then the
cell lawn is washed once



20w th 300 pL of washing buffer for 5 mn and 50 pL/well of second anti body
are added. In order to detect bound phospho-PTK2 [pY397] anti body a

goat - ant iwpabtwi3e#at i body i s used which is coupl ed w t hPoomEPesiadsshs
per oxi dase (Dako, No.: PO48; 1:500 dilution in blocking buffer). In order
to detect bound PTK2 [total]-antibodies a rabbit-anti-nouse antibody is
used, which is also coupled with horseradi sh peroxi dase (Dako, No.: P0161;
251: 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 once with
300 pL of \mxehipteg dfphéwraceaticabfaminplations t hen with 300 11.1 of PBS. The PBS
is renmoved by suction filtering and peroxi dase staining is carried out by
addi ng 100 pL staining solution (1:1 m xture of TMB peroxi dase substrate
(KPL, No.: A30- 76-TaDjetand per oxi dase sol uti on geri#pe?) (KPL, No.: 50-65-02).
30The devel opnent of the stain takes place for 10 - 30 min in the dark. The
reaction is stopped by the addition of 100 pL/well of a 1 M phosphoric acid
sol uti oA. The absastipe puhstansedscerdingrieforplit W@0rmegal |y at 450 nmwith an
absor ption measurj g$gevice (VI CTOR3 Per ki nEl yypr g The inhibition of the
anti - phospho PTK2 ?p 397] immune staining is used WO

2010/ 136559PCT/ ER201.6(60%7408 t o det ermi ne EC5#0vagues. The staining with
anti-PTK2 [total]:ant] i i.s for control pur es and shoul d renain
const ant under tﬁgﬁﬁiyﬁﬁgﬁﬁgx%f i nhi bitor. Thgl5 0 val ues are determ ned
from concent r at i onagnssium stgac@tenl yses by iteratidvegcal cul ation with the aid
of a sijgnmoid curve analysis algorithm (FIFTY, based on G aphPAD Prism
Version 3.03) with 5a variable Hill coeffiTient. Al the Exanples tested
have an EC50 val ue (PO-3) of less than 10 pM30§engrally | ess than 1 pM

i oThe substances of the present invention are PTK2-kinase inhibitors. In
view of their biological properties the new conpounds of general fornula
(1), the idoedinslytdneundcfctivgmauhsitancghiastioss agd seme pf thewopt sibich asamixedt her eof
are suitabl ; ; i : | [y r
2bror mal ool ol £ KBRS Clpe i hPARRREN MR SlUpE S By B BRI

i nf ect ildns i watgr, kAeydeth dvelkaraowiates an driadn ) Thei angn Weartheoiegnainin earn staierune

di seases ( . ki d Lt j . j A onephritis
and nound aait EEsbgsTum SaaRite ol acrfyrediiahings BB Fer TR o

| eukaeni as comprasisedrispradidcestablets af shitahle stiapeggndesidezi nomas and sar conas),
skin diseases (e.g. psoriasis); diseases based on hyperplasia which are
characterised by an 20 increase in the nunber of cells (e.g. fibroblasts,
hepat ocyt eB) bonekablgisl hone marrow cells cartbérdgelebr smooth rmuscle cells
or epithelial cells (e.g. endonetrial hyperplasia)); bone diseases and
cardi ovascul ar di seases (e.g. restenosis and hypertrophy). For
exanpl e, the fol |ashvegukstanserascordipgie farmelta @ wWi0rmgonpounds according to
the 25i nvention, without being restricted theret@ brain tumurs such as
for exanpl e acoustic neurinonma, astrocytomas such as fibrillary,
prot opl asmi ¢, gerdost stegahary, anapl astic, pil ocyt90dnast r ocyt onmas,

gliobl astoma, gligs cﬁ%ﬁﬁmeQ%ﬁ&H&£phiC xant hoastgsqayt oma, subependynal

| arge-cell giant ce astrocytoma and desnoplastic Tnfantile astrocytons;
brai n 12ynphomas, Mwinylnyeobdangses, 30hypophyseal1Sdtgrour such as

prol acti nong, hyRQBRM%&ﬁbohm&hQﬁ%Eﬂ&P”H, HGH (hwagp, gr owt h hor none)
produci ng adenoma and corticotrophi c adenons, cranl%pharyngionas,
medul | obl ast oma, Megnasiyevagamtrl ol i godendr ogl i on&;M@erve tunours such as
for exanple tumours of the vegetative nervous system such as neurobl ast oma,
gangl i oneur oma, paragangli oma (pheochronocyt©omg, cnronmaffinoma) and gl onus-
WO 2010/ 136559PCT/ EP2010/ 057408 car oti cum t unoi00 m@inours on the peri pheral
nervousy,system such as anputation neuronma, neurofibrom, neurinoma
(neurilemoma, Schwannoma) and malignant Schwannoma, as well as tunours of
t he cent r alThadingywsoungsaciive sulstanss. sameg of the gomaiarchepetose. iigroarystalline

i ntestinal i i i f nus
and duodenda Syel T DOAN PO FERTY SukRrEbaREmu mhle e P S
appar at us) Wwithdbe¢ resmainisg 6am; starah ena vieter ¢ farme gandpieavhicttigdtied ent soened

bl adder; lung tunours (bronchial carcinoma - small-cell lung cancer (SOLO,
non-smal | -cell lung cancer (NSCLC) such as for exanple spindle-cell plate
epi thelial carcinomas, adenocarci nomas (acinary, paillary,
bronchi ol o-al veol ar) and | arge-cell bronéhi al carcinoma (giant cel

10carci noma, clear-cell carcinoma)); breast cancer such as ductal, |obular,
muci nous or tubul ar carci noma, Paget's carcinonma; non-Hodgkin's | ynphonas
(B-l1ymphatic or T-lynphatic NHL) such as for exanple hair cell |eukaem a,
Burkitt's |ynphoma or nucosis fungoi des; Hodgkin's di sease; uterine cancer
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Brenner's tunour); gall bladder cancer; bile duct cancer such as for
exanpl e Kl atskin tunour; testicular cancer (germ nal or non-germ nal germ
cel | tunowo2piro/i3edsyngeal cancer such as for exanpl e supraTgireeivasi4ogl ott al
and subglottal tumours of the vocal cords; bone cancer such as for exanple
ost eochondroma, chondronma, chondrobl astoma, 20chondromyxoid fibroma,
chondr osar coma, osteonma, osteoid osteoma, osteobl astoma, osteosarcona,

non- ossi fyi ng bone fibronma, osteofibrom, desnoplastic bone fibroma, bone
fi brosarcoma, malignant fibrous histiocyonma, osteoclastoma or giant cell
tunour, EwiThg'sedivmcethosymethyl sidrak rod jrreomagnasisl sigainackaddedend snixedNO
tunDurs) S %m% d oral cavity
(carC|nona%@ tﬁ%n”@he%¥ toﬂgﬁ%ﬂqgﬁgﬁ]%gefnﬁ. é@éwggggharyngeal car ci noma
(tumours of the nose, |ynphoepitheliom), pharyngeal car ci noma,
oropharynggg cargl, Solufi@f ci nomas of the tonsils (tonsil malignona) and
(base of the) t ngu@ﬁmﬁypoﬁﬂgryngeal carci noma, | aryngeal carcinoma (cancer
of the bParynx), tunmours of the paranasal sinuses and nasal cavity, tunours
of the salivary g{ O€§uﬁﬂgn£%k§mdh Wgﬁxﬁ%H argo (hepat ocel | ul ar

carci noma (HOC); |eukaem as, such g exanp acut e | eukaem as such
as acute Iynphatl%xmympMO%kastlc | eukaenmi a (ALL)0 mgute nyel oi d | eukaeni a
(AML); chronic | ypn il eukaem a (CLL), chronicgpyel oid | eukaema (CM);
stomach cancer (paplllar§ t ubul ar or rnuci nous adenocar ci nong,
adenosquanous, squanous or undifferentiated carcinoma; nalignant nel anonas

such as,f orf £

Ientlgg nalPgé@ﬁa{ﬁﬁﬁgﬁgéf%@éﬁ%%ﬁé@%%%%%%Eg8&%?%%%5@%%#@2?4EQ%P%%¥?g?ﬂ%us
(ALM or amseflignothleriogds agdadeio (mae)it isetenigl Tbaﬁelghorsgf@tﬁma@ isf fdtereskfsegpiremki dney
e ST RTRehTURPRSRRO B fleriroe; SediiTRd orRTSORIBAERE iRICE
peni |l e can prostate cancer; vagl nal vagl nal cl nonma or
cervical cdmen slenfispd antpeadpd by:arsmnnoTrt’@sarmwﬂesa@nfm S @ plneg prpPd marof,
folllcular,cﬁﬁggk%@{ or anaplastic thyroid 5carcinoma; thynus carci noma
(thynmoma) ; cancer o the urethra (carcinoma of the urethra, urothelial

carci noma) and vul var carci noma. The new conpounds may be used for the
prevention, short-termor long-termtreatnent of the above-nentioned

di seases, optionally also in conbination wi th radi ot herapy or other
to"state-of-the-art" conpounds, such as e.g. cytostatic or cytotoxic

subst ances, cell proliferation inhibitors, anti-angi ogenic substances,
steroids or antibodies. The conpounds of general forrmula (1) may be used on
their own or in conbination with ot her active substances according to
the invention, optionally also in conbination with 150t her

phar macol ogi cally active substances. Chenot herapeutic agents which nay be
adm ni stered in conbination with the conpounds according to the invention

i nclude, without being restricted thereto, hornones, hornone anal ogues and
anti hornones (e.g. tanoxifen, torem fene, ral oxifene, fulvestrant,
20megestrol acetate, flutam de, nilutam de, bical utam de,

am nogl ut et hi m de, cyproterone acetate, finasteride, buserelin acetate,
fludrocortisone, fluoxynesterone, nedroxyprogesterone, octreotide),

aromat ase inhibitors (e.g. anastrozole, letrozole, liarozole, vorozole,
exenest ane, atanestane), LHRH agonists and antagonists (e.g. goserelin
acetate, luprolide), inhibitors of growh factors (growth factors such as
for 25exanple "platelet derived growth factor"” and "hepat ocyte growh
factor”, inhibitors are for exanple "growh factor" antibodies, "growh
factor receptor” antibodi es and tyrosinekinase inhibitors, such as for
exanple gefitinib, lapatinib and trastuzumab); signal transduction
inhibitors (e.g. Imatinib and sorafenib); antinmetabolites (e.g. antifol ates
such as nethotrexate, prenetrexed and raltitrexed, pyrimdine anal ogues
such as 5-fluorouracil, 30capecitabin and gentitabin, purine and adenosine
anal ogues such as nercaptopurine, thioguanine, cladribine and pentostatin,
cytarabi ne, fludarabine); antitunour antibiotics (e.g. anthracyclins such
as doxor ubi ci n, daunorubicin, epirubicin and idarubicin, mtonycin-C,

bl eonyci n, dacti nomycin, plicamycin, streptozocin); platinumderivatives
(e.g. cisplatin, oxaliplatin, carboplatin); alkylation agents (e.g.
estranustin, WO 2010/ 136559PCT/ EP2010/ 057408 necl or et ham ne, nel phal an

chl oranmbuci |, busul phan, dacarbazin, cyclVdphosphani de, ifosfanide,

t enbzol om de, nitrosoureas such as for exanple carnustin and | onusti n,
thiotepa); antimtotic agents (e.g. Vinca al kal oids such as for exanple

vi nbl astine, vindesin, vinorelbin and vincristine; and taxanes such as
paclltaxel docetaxel) 5top0|sonerase |nh|b|tors (e g. eplpodophyllotOX|ns
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chenot her apeuti c agents such as am fostin, anagrelid, clodronat,

filgrastin, interferon al pha, |eucovorin, rituximb, procarbazine,

| evam sol WO 2neg136559i t ot ane, pam dronate and porfiner. POTHEP2G1QI05=08
preparations include for exanple tablets, capsules, suppositories,
solutions, - particularly solutions for injection (s.c., i.v., i.m) and
infusion - syrups, elixirs, emulsions or dispersible powders. The content
of the pharmaceutically active conmpound(s) should be in the range fromO0.1
to 90 wt.-% preferably 0.5 to 50 wt.-% of the conposition as a 15whol e,
i.e. In anmdl@ms which are sufficient to achieve the dosage range specified
bel ow. The doses specified may, if necessary, be given several tinmes a day.
Sui t abl e t gbl et IR j xanpl e, by m xing the active
substance(?) mﬁ?% kné@ﬁsgﬁ%ﬁkﬁgﬁ¥gﬁm%g? exanpl e inert diluents such as

cal ci um car bonat e, calciun120ppﬁsqhéte pr lactose, disintegrants such as
corn starch or alginic acid, bfndets dch as starch or gel atine, lubricants
such as magnesi um stearate or or agents for delaying rel ease, such
as car boxynet hyl cell ul ose, |1 @l o cetat e phthal ate, or polyvinyl
acetate. The tablets may als q% r ral layers. 25Coated tablets may
be prepared accordingly by codN.ng—gore rggdged anal ogously to the

tabl ets with substances normally e (Rﬂ)tablél coatings, for exanple
collidone or shellac, gum arabic, {| ¢, t'["tani um di oxi de or sugar. To

achi eve del ayed rel ease or prevent|inconpatibilities the core may al so
consi st of a nunber of layers. Simplarly the tablet coating may consi st of
a nunber of |ayers to achieve del ayed rel ease, possibly 30using the
exci pi ents mentioned above for thegqjablets. SyruRmegﬁqelixirs cont ai ni ng

t he active substances or conbinations thereof ac¢cording to the invention
may additionally contain a sweetener such as saccharine, cycl amate,

gl ycerol orA isagpurselected francamonsnBapdrgranded-42 menfesadhateiogrykuch as
vanillin or orange WO 2010/ 136559PCT/ EP2010/ 057408 extract. They may al so
cont ai n5sudberpsirowp aglpciodfiom amonthCakaiteans 1@ membesestihaiaiogat:boxynet hyl

cel lul ose, wetting aggnts such as, for exanple, condensation products of
fatty al colfol B\ taddttipleasle case inderandeptieefamezanothes denets hygrogen or a group

p- hydr oxybegragli&fom ARRYIRORE AR SUBREHIEQD RO bR, bR R RAEAOR! N
the usual way, e, g. wth'the aéhltlon of 1sotonic agents, preservatives
such as p- ®pdodR/benzoat es, or stabilisers such as alkali metal salts of

et hyl enedi aifine tetraacetic acid, optionally using enulsifiers and/or

di spersant & ighd peaun selgpliedrfron ameny alRiRe -MPBaRt., -NBINKBpINR®)e( QUi ¢
sol vent;s mayQphRenaliRIREIRY AYRBNRYI RIRINRRECIRSS S DGR PuR%:, and

transferred Into injection tovials or angou es or I nfusion bo

Capsul es coN(RIGISHZ . one- MRS IR act i-NERIBEDOR ces VIR iRat | oMSEDRebt i ve
subst ances _ cAIRY, re h X1 s [ swppi cwith
e T e e g gl At

inert carri su as ctose or sorb at1 ne

acki n eminto
capsul es. IN(ROIGEANRER s upPIRDIEEINEENRE . beNfPe‘I’MpH‘gE}(Oé&B%I e -MRMF RN Rui t h
carriers proyi et e, Rk c OR(RY cReC
ol vet hy en@*éﬁ“*?g?ﬁ%} N R R WA N e
i ncl udd> foN @&%)ﬂv@%}z, wat eN{GIRANRIEEat | cal IN(RASEEPLRARL. e 20N GFAHNRISIR ent s
such as pargfghANAIHRE; -NPRYENFEYERT S RACIN(RIEINRYRRGE@bl e oi s (e.g.
groundnut or sesane oil), nono- or polyfunctional afcohols (e.g. ethanol or
glycerol), pag bigghp Stisdle@fro@- dnolPidibdn, IEREND,, RoRDesf)Re. IR Ka®, |, ARyl,
clays, talc, chalk), synthetic m neral powders (e.g. highly dispersed
silicic aciCdaaierlsyl ¢:e1a<iy§§>)a|,kyls@g&ﬁ!éc"é%‘%f."kﬁéﬁé35?1!@9'?71?943&6{%%@03/& Iyl ucose)
enul sifiers (e.g. lignin, spent sulphite liquors, nethylcellul ose, starch
25and pol y\iay | PR 1 ¢4 i ctipn dndlyl ubsibgadt Srdn®- amERPNESIHIRYISt €Al Yy 8loalk@l C,
stearic acid and sodi um |l auryl sul phate). The preparations are adm ni stered
by t he isuél-sryeiRalylalkyl teasdiyll Frimprdrlkyl. 86 meamsaet melereakit.e 3-Sriwmbered
preferably h@}ér&fy@loafk?!,mﬂA B b&ed! neBFBE R caliky RlkyD B-1 NRe kBl RL Hotér@Yry| 3A96-
course contain, ‘apart fromthe abovenentionéd carriers, additives such as
sodi um ci t r&teembeiee Natereaty'BéWat e and di cal ci um phosphate together with
various additives such as starch, preferably potato starch, gel atine and
the |like. Mreover, lubricants such as nagnesium stearate, sodium |l auryl
sul phate and talc may be used at the sanme tinme for the tabletting process.
In the case of aqueous suspensions the a¢éi ve substances may be




WO 2010/ 136559PCT/ EP2010/ 057408 conbi ned with various flavour enhancers or
colourings in addition to the excipients nentioned above. For parenteral
use, sol woanw/Bbss®he active substances with suitabl e | PqUiER2€QM067408 S NMAY
be used. 5 The dosage for intravenous use is from1l - 1000 ng per hour,
preferably between 5 and 500 ng per hour. However, it may sonetines be
necessary to depart fromthe anounts specified, 10dependi ng on the body
wei ght, the route of admi nistration, the individual response to the drug,
t he nature of |ts formul ation and the tinme or interval over which the drug
i s admi ni steecedR® Thasuitahles gneucareis indeperydandlysagidated dramtameng=PesOR han

e L0 T A S arce oo DORISIERTES PRSI A TR Y

have to be €X Admnisterl ng | arge anounts
to divide tQNR'Rp -NHRB’ )B ndiRBNRER", halogen.| € sddshs-NGpr-e¥iN.obEN, t-he, i, The

formul ati on\gx I A e ong ut

restricting Nlat g\m;coggﬁ a%@)%lo)%%&gg@ ?I%O%(S?WB élfz’ggﬁ@{tgs o\Ty(éﬂ?

phar macéut i-O&(OERBY. mQSa(Ol)z@r% -OS(O)NR'RT ats? HOIHER" Rf atsl(@Ra cﬁ(@@%ub@(@)ﬁfb

according t IRt a ( et os Ny c

pol yvi nyl py? 6()?% done15 g I:\!s?um s?ééy\é{ﬁgg ’ gmﬁjﬁﬁ%fl ne glN%woRun

active subsCAHEINRREL 0@@( sOROKIRY, hé)@(@r)ﬁRst a@@fQ)M%Rm XeA(NRIPERREY .

The m xtureg re hen ed cut |

potyvi 1yt ons el vt B R hcadeds Do AeRath) SRBYPLOIRy, NGOk

gr anul es tNEORDGED R .n N ESIGINSE IR chNﬁ?i’dN(tR"iLC(@é@neé\l[Gf@)ﬁ]é@ Bt.e-NMRE{8Rsened

and m x c The c t abl c

sui tabl e shaggsél@&Rm zeNm@jéw)ég Tab t);széfﬂt "abl et[§gj6!q:9£t ive r@@%ﬁ)osgt %\r?cRe’

accordi ng tN(R°GFE@UNRRL) BURMES (CadsR5s R K OdORM S BHEHVSR ngN(R°)C(OINR'R®,

M crocryst ag (RN HRRINRFESSUNTRERFPFEINRIRDY T IROEIBRIRRTD IN(R°)C(O)LR",
NRICO)LR®, -N{[C(O):R"}2, -N(R)C(O).0R", -N(R?)[C(O).NR°R®, -N{[C(O)].OR}.,
N{[CO.NRR%Y,,  -[INR®)C(O)LOR’,  -NRYC(NRI)OR®’,  -N(R®)C(NOH)R’,

15 -N(RY)C(NR)SR® and -N(R)C(NRI)NR°R’;

each R° independently denotes hydrogen or a group optionally substituted by one or
more, identical or different R* and/or R, selected from among Cy.salkyl, Cs.socycloalkyl,
Cs11cycloalkylalkyl, Cs.qparyl, Cr.isarylalkyl, 2-6 membered heteroalkyl, 3-8 membered
heterocycloalkyl, 4-14 membered heterocycloalkylalkyl, 5-12 membered heteroaryl and 6-

20 18 membered heteroarylalkyl;

each R? denotes a suitable group and is independently selected from among =0, -OR,
Cs.shaloalkyloxy, -OCF3, =S, -SR®, =NR°®, =NOR®, =NNR°R®, =NN(R°%)C(O)NR°R®, -NR°R®,
-ONR°R®, -N(R®)NR°R®, halogen, -CF3, -CN, -NC, -OCN, -SCN, -NO, -NO,, =N,, -N3
-S(O)R®%, -S(O)OR®, -S(O)LR°, -S(0),0R°, -S(O)NR°R®, -S(O),NR°R®%, -OS(O)R®,
25  -0O8(0),R% -0S(0),0R® -OS(0O)NR°R®, -OS(0),NR°R®, -C(O)R®, -C(O)OR°®, -C(O)SR®,
-C(ONR®R®,  -C(ON(R®)NR°R®,  -C(O)N(R®)OR®, -C(NR9NR°R®, -C(NOH)R®,
-C(NOH)NR®°R®, -OC(O)R®, -OC(O)OR®, -OC(0O)SR® -OC(O)NR°R®, -OC(NRYNR°R®,
-SC(O)R®, -SC(O)OR®, -SC(O)NR°R®, -SC(NR®)NR°R®, -N(RY)C(O)R® -N[C(O)R%,
-N(OR%)C(O)R?®, -N(RYHC(NRR®, -N(R*)N(R®)C(O)R®, -N[C(O)R’INR°R®, -N(R%)C(S)R®,
30 -N(R%S(O)R®, -N(R®)S(O)OR®, -N(R®)S(O),R°, -N[S(O)R®],, -N(R%S(0O),0OR®,
-N(R%)S(0)NR°R®, -N(R%)[S(0)2]2R°®, -N(R¥)C(O)OR®, -N(R%)C(O)SR?®, -N(R°)C(O)NR°R®,
-N(R)C(O)NR°NR°R®, -N(RYN(R®)C(O)NR°R®, -N(RYC(S)NR°R®, -[N(R°)C(O)]:R®,
NRIC(O)R®, -N{[C(O)12R}2, -N(R)[C(O).0R®, -N(R9)[C(O).NR°R?®, -N{[C(O)].OR"}:,
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sodi um car boxynet hyl starch23 ng magnesi um stearate2 ng 400 ng 30 The
finely ground active substance, sone of the corn starch, |actose,

m cr ocr yswal2biosezsel | ul ose and pol yvi nyl pyrrol i done ar epPgirapdowogadher, the
m xture is screened and worked with the remaining corn starch and water to
forma granulate which is dried and screened. WO

2010/ 136559PCT/ EP2010/ 057408 The sodi untar boxynet hyl starch and the
magnesi um st earate are added and mixed in and the m xture is conpressed to
formtablets of a suitable size. C)Arpoul e solution 5 active substance

accor di ng tN{[ﬂQ)ﬂENIRaR?}i) 50 ry(RVHQREORAI or i dMGI)GHYIRUAR f or-N(RPCNAHRIThe
active subs ngz{l dgeat its own pH or optionally at pH
5.51t0 6.5 Nﬁﬂ sodi Lsckesﬁ%orﬁgggtms dlged to make it isotonic. The solution
T b R L g L U L o
by fusion. Mafe, idapiaal esdiEeranaif e@dhag R92§e|ﬁ'gteéirf60f3@mﬁrgo1c1a@|kylv63 syelstlsyice.
WO 20104 13@?&?835@@%9&%%498 qu%hf%kyjr SRR m%eoofhg%?&ff@ﬁ' Ol Rrdd)

R1 (1), t'ed from anon
menber ed héetarecicipalkysn- 1|4smamger@dmewo@tﬁtog&yfa”@in%‘rﬂ)mgn@eremmtwaa/hancsﬁ 10

menber ed hqiggLQabdibg hEL: Ik 4 and IR in each case independently of one
anot her denot @rﬁ Jrogenr%dr?%g roup selected fromanong Ra, Rb and Ra

substitut edgby Rj%nefesrg)rsﬁltadl(gg nCatld %rlngé;;é(n‘%ﬁ’t"'\!f set6ctad oAt aﬁ)t%N? hangRC]

a group selected from anon - N(ORc (Rg) NRcRc, 1 o-

- N( ORg) C( OYRR’ andy¢ Gy C( NRg) Rc, - N( Rg) N( Rg) C( 0) Rc, -N C(0) Rc] NRC Re,

N( Rg) C( S) Re, -N&R)S(O)Rc - N( g)S 0) ORc, - N( Séo ) 2Rc, - N[ S(0) 2R

N( Rg) S(19) 26REN  MRgp Oy dRefe yNPB@) [@3(69')%2'] RIPVC'ON{‘FQ@J?G(@WV'?‘”‘V' Ce-

- N(Rg) C(0) ﬁ%g d\'(f,BngQ&?D E@?R‘émbé}{éﬁ%%%ﬂk‘ﬁg @@Rﬁmbewﬁétﬁﬁﬂb%%l\'m&
- N(Rg) C( S) C Rc, - N(Rg)

- N(Rg) [ C( oy7eraised hN@Rg:yPlg@Igyl] i?g@]:@fnbered eteroaryl or 6 18 membered heteroarylalkyl
15-N{[ C(0) ],eQR12, - N{[ C(0) ] 2NRcR12, - [ N( Rg) C(0) 120Rc, - N( Rg) C( NRg) ORc,

mis equalto 1, 2 or 3;

15 nisequalto0,1,2, 3or4;
pisequalto0,1,2or3;
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.

20
2, Compounds according to claim 1, wherein

R* is hydrogen.

3. Compounds according to claim 1 or 2, wherein
25 B is phenyl or 5-6 membered heteroaryl and

R* and n are defined as in claim 1.
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N(Rg) C(NOH) Rc, -N(Rg) C(NRg) SRc and -N(Rg) C(NRg) NRcRc; R5 is a group

sel ected from anong hal ogen, -CN, -NO2, -ORc, -C(0)Rc, -NRcRc, Cl_4alkyl,
Cl_4hal oaWwkyb10/1385590cycl oal kyl , at _ntycl oal kyl al kyl andP8T&PawniosT4e8l

het er ocycl oal kyl ; eachRa is independently sel ected from anong

Cl_6alky1l, C3_10cycl oal kyl, 20 at-ntycl oal kyl al kyl, C6_10aryl,

C7_16aryl al kyl, 2-6 nenbered heteroal kyl, 3-8 nenbered heterocycl oal kyl
4- 14 menbered heterocycl oal kyl al kyl , 5-12 nenbered heteroaryl and 6- 18
menber ed heteroaryl al kyl ; WO 2010/ 136559PCT/ EP2010/ 057408 each Rb is a
sui t abl e greup &wdnnosinis degpetioein ¢lgimsdivdereld from anong =0, - OW

Cl_3hal oal kyl oxg@ -0CF3, =S, -SIRc, =NRc, =NOW =NNRcRc, =NN(Rg) C(0) NRcRc,
- NRcRe, valugl0ORc) Rc, - N(Rg) NRcRec, hal ogen, -CF3, -ON, -NC, -QCN,
-SON, -NO, -NO®2, =N2, -N3, -S(0)Rc, -S(0)ORc, -S(0)2Rc, -S(0)20Rc,

- S(0) NRcRc, -S(O 2NRcRc -0S(0) Re, 5- OS(O)ZRC -0S(0) 20Rc, -0S(0) NRcRc,
-0S( 0) 2NRCF§C cmqq@n S ey g to or@(qf)cg:@ to 4, wherem

C(0) NRcRe, - 0) N( Rg) NRCRC g) CRC - C( NRg) NRcRec, - , C( NOH) NRcRc,
i DU b s R L Ui
-SC(0) ORc, -SC(0)NRcRc, -SC( NRg) NRcRc -N(Rg) C(0)Rc, -N C(0)R12,

NG CLO) e, N M) N ) ) G180, X0 Pl R

N(Ro) 5(0) 2B e, SSIRCHES 50D Ssins . N i) PSR - NGNS ) SRRNICIOTR:

R O EIEIE O ) USRS, (NSRS YRS o
cRc, - cRc, - C,

N(RS)[C(O)]agE%&WR'{@a” ( Rg) [ C( 0A20Rc, -N?Rg)[C(O)]ZNRcRc )

0 g

N{NE [C(Cg)%]zrx%éé‘ff AROBIEE RS SHHR - N( Rg) C( NRg) ORc, - N( Rg) C( NOH) Re,

15- N(Rg) C(NRg) SI Re and - N(Rg) C(NRg) NRcRc; each IR independently denotes

hyd t I .t " d.b dent I

R A ki T B L

t | 0gdak b | kyl ,

SRR RS 0 (O R i B YL e B ek AR

menber ed h%% Q. re@@ﬁngiasm% nbered heter oaryl al kyl ; each Rd denotes a

sui tabl e group "and 1 s I ndepen &h |y sel ected from anong :0, - ORe,
Cl_3hal oal kyl oxy, -0CF3, —S -SRe, =NRe, =NORe, =NNReRe, =NN(Rg) C(0) NReRe,

- NReR ORR, =NC, -OCN, -SON, -NG
N, ENg, LAl COM%W%'”&? ‘8?“’6‘% C'a”gg ) 3%%@( 0) 20Re, - S(0) NReRe,
- gg 8; ZRZReBa |8) %ﬁ@@é @&%géﬁgﬁ(%&@phen9§r@§Qﬁ%em&%&ayg%%| an®S( 0) 2NReRe,
0) NR ORe, - C( NRg) NReRe, - R

GO RReRE R TR e Gy ORE T 09 SRe, - 00( 0) NReRe, O NRg) NReRe,
SC(0) Re, -SC(0)ORe, -SC(0)NReRe, -SC(NRg)NReRe, -N(Rg)C(0)Re, -N C(0)Rel2,
N( ORg) C(0) Be, - NJRedahhRadRRding M Be¥ ReneréiR) Re. - N[ C( 0) Re] NReRe,

A is a phenyl;

m has the value 1 or 2;

each R?is independently selected from among halogen, Cy.¢alkyl and Cy.¢alkoxy and

20 R'is defined as in claim 1.

10. Compounds according to one of claims 8 or 9, wherein

R' is selected from among R*, R and R* substituted by one or more, identical or
different R°? and/or R%;
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30- N(Rg) 5(0) Re, - N( Rg) S(0) ORe, - N(Rg) S(0) 2Re, - N[ S(0) 2R12, - N(Rg) S(0) 20Re,
N(Rg) S(0) 2NReRe, -N(Rg)[S(0)2] 2Re, -N(Rg) C(0)0Re, -N(Rg)C(0)SRe,

- N( Rg) C( OWDIRefR136559 N( Rg) C( 0) NRgNReRe, - N( Rg) N( Rg) C( O NRPRe10/057408

- N(Rg) C( S) NReRe, N(Rg) [ C(0) 12Re, -N{[C(0)12Rel2, -N(Rg)[ C(0A2CRe,
-N(Rg) [ C( 0A2NReRe, - N{[ C(0)120Re12, WD 2010/ 136559PCT/ EP2010/ 057408

N{[ C(0)] 2NReRel12, - [ N(Rg) C(0) 120Re, - N( Rg) C( NRg) ORe, - N( Rg) C( NOH) Re,

N( Rg) C(NRg) SRe and - -N(Rg) C(NRg) NReRe; each Re independently denotes

hydr ogen or a up optionally substituted by one or nore, identical or
di fferent Rm@%az/l@ﬂndagenwlﬂééeléqteﬂrfr@m amentCerlkghand -7 m:@ﬂmrydl oal kyl, 5
at_iicycl og l%#@ - Cs_ioaryl, Cr_l6arylal kyl, 2-6 menbered heteroal kyl ,
3-8 menber ed erocycloalkyl 4- 14 menber ed heterocycloalkylalkyl 5- 12

menber ed hebeg ﬁmé' notddth %Jltaﬂa% dsmngﬂﬁé@e B ﬁ rﬁﬁleﬁﬁ}ké/ellectﬁ?ﬁ&n%fm&%r@l es

suitable gr IS 1N ect e rom anon and

-CF3; i oeacGR%g -NRER BT BsCHYINRSR ™, C@)N}Bﬂ@@d &Rg&}(@)Bal kyl,
t_ii I c | al kyl, 2-6 nmb d het | kyl,
at_iicy Oaﬂwe)%lér?c rR2QR3 ,\ﬂ\@{%bgo)@lh_ﬁﬁary al ky menber e et er oal ky

3-8 nenbere ycl oal 14 menber ed heterocycloalkyl 5-12
menber ed hebep per Mbe&rndéntillyeﬁéﬁ%@%q{y@%g'aﬁt@rraog%gﬁ 6‘»1'&3Ha||%&9’osmdte°d t%%h?é ot0 1,2

or 3; 15n is equal
optionally mcrfexlﬁentfcgk%%fferwié?fau@/@r@r ssel‘?fﬁéd framemangs C1-saiey. éhaﬁ%quﬂH%’f s,

the di ast er,gamef mefibdrdd Vot aqu .t hereof, and optionally the
phar macol ogi cal | y acceptab e aC| addition salts thereof. 20 2. Corrpounds

accordi ng tQ@ck R#M MBnbicsW&liRbR éﬁ’ésﬁtﬁerﬁ%ﬂ%ﬁﬁeper@en SEHIR 0 GRRG -B%RT, O
claim1l or 2, wherein 25B i mbered heteroaryl and R4 and n

are deflPnedNBSR rand -&(@M(RQZSO\% z@i@MFsé%?gPCT/ EP2010/ 057408 4.
Conmpounds accordjng to claim3, wherein n has the va Conpounds
accordi ng tegchRe iBferandenty @”Pt?szt‘ydméf‘e@rrﬁ ggup §pt&’r@i'¥)&lﬂ)s§té’lt@c*?3é@f‘q ?'om

anong hal 08RSte. inbmtzapotdiifetetRE Sal/ddRe, é%c%@&ﬁ%%n@ce%aﬂdyﬂ@ @c%mypf
clainms 1 to wherein R3 is selected from anong - NRSl R NéR
- N( Rg) NRel ﬁ@d '3-7 membered heterocycloalkyi;

N( ORx 0) Rc, - N(,Rg) N C(0) Rc, - N(Rg) S(0) 2I Re, - N( R 0) Ol Rcand
(R )e%ch R(2 |r§1J ep(engentlygengtes (g 92)an(d) ¢, - N(Rg) & 0) can

15 each R* is independently selected from among hydrogen, Ci.salkyl and

Cagcycloalkylalkyl.

1. Compounds according to claim 1 selected from among

I-3  N-(2-dimethylamino-ethyl)-4-[4-((1R,2R)-1-methanesulphonylamino-indan-2-
ylamino)-5-trifluoromethyl-pyrimidin-2-ylamino]-3-methoxy-benzamide;

I-5  4-{4-[(1 R,2R)-1-(methanesulphonyl-methyl-amino)-indan-2-ylamino]-5-
trifluoromethyl-pyrimidin-2-ylamino}-3-methoxy-N-(1-methyl-piperidin-4-yl)-
benzamide;

-39 N-((1 R,2R)-2-{2-[2-methoxy-4-(4-methyl-piperazin-1-yl)-phenylamino]-5-
trifluoromethyl-pyrimidin-4-ylamino}-indan-1-yl)-N-methyl-methanesulphonamide;

1-40 2-[4-(4-{4-[(1 R,2R)-1-(methanesulphonyl-methyl-amino)-indan-2-ylamino]-5-
trifluoromethyl-pyrimidin-2-ylamino}-3-methoxy-phenyl)-piperazin-1-yl]-N,N-
dimethyl-acetamide;

1-46 2-fluoro-4-{4-[(1 R,2R)-1-(methanesulphonyl-methyl-amino)-indan-2-ylamino]-5-
trifluoromethyl-pyrimidin-2-ylamino}-5-methoxy-N-(1-methyl-piperidin-4-yl)-

benzamide;
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N(Rg) C(O)NRcl Rc, and IR and Rg are defined as in claim1l. io7.Conpounds
according to claim6, wherein R3 is selected fromanong - N(Rg) C(0) Rc,

- N( Rg) C( OwOI2Ro/1ans59- N( Rg) S(0) 2l Re, and IR and Rg are deCirmedoia®si4ng cl ai m
1. 8. Conpounds according to one of clains 1 to 7, wherein Ais a group
sel ected from anong phenyl and 5-10 nenbered heteroaryl and 15Ri, R2 and m
are defined as in claim1. 9. Conpounds according to claim8, wherein Ais
a phenyl; mhas the value 1 or 2; each R2 is independently selected from
anong hal ogen, Cl 6alkyl and Cl1 6al koxy and 20Rl is defined as in claim1.
10. Conpoure® adeblodi-fdt-1(d BHAR)-bimethanessidhopyl-raethviramiap Wingan-R¢laseineldi-ed

f Ra2

i frerent Roz. anTao By R e e BB L SRR AR b

i ndependent |y sm@eﬂw from anong Cl_6alkyl and 3-7 nenbered

het I k ; hi j I

ndependentls) ScTEAPERIToIde SEaRbaT Ao R R R S s R g e,
- C(0) NRc2Rc2, - @hipNnRg2-ReReRinol-Pitriyoiontedh yrogrimsling-Rin)icy o) ort R xgiptienyl)-

-N(Rg2) C( 0) NRe2Ra2.. each Rc2 independently denotes hydrogen or a group

optionally substituted by one or nore, identical or different Rd2 and/or
Re2, sel ectlé2 fimﬁtMrﬁ)@rld}meﬂmww@w@@H BERRR)-1dmetangsutemse-agthyl-

het er ocycl oal kyg ino¥indap Qn.ﬁgﬁ5%@gro t%%w@ﬁ@k@% @S}'ér‘h@%x%ﬁeﬁﬁ)

i ndependent |y ser
-C(0) N( RgZ)OReZamEJ@O) NRe2Re2 each Re2 mdependently denotes hydrogen or a

group optiqnal I,y, (§ldgﬁ%th§|gﬁ1ﬁﬂl) é}b{y%?.% gﬁ Erﬂﬁ)elc%nﬁéiﬁéﬂésﬁ m@ﬂ nﬂétrﬁ Igmr)renber od

and/ or Rg2, selecte rom anmon _bcyclo
het er ocycl oal kylhdareacyﬂﬁfﬂﬁd 3- Htﬂépr@nwwﬂ pyrlrdlémbz-él@wmglzmaihdxxtemmﬂgz is

i ndependent,lge s )FA_AiN -

4 6(F:chl oal kéﬁl aﬁéﬁgﬁ é:oﬁ‘]p@nlg %ugwg&% ?@‘Zqﬁal m -1 seytlaaé?lgo 5from anong
1- 3N- (2- di met hyﬂrlﬁh@rﬁme&tthr)mldl[nﬂ (/Iemmo}R)dam et Nam%tbvﬂﬂ’pﬂbﬂm%ﬁﬁhﬁbamw'é?an 2-
yl am no) - 5-t f f m._ I , -

o (e (1 R o oA TR B T s
trifluoronet hyI trlﬁwrpmemyhp.\zrwmarﬁ yi@gmr@}ml@ndxy) Mmqthmmﬁneﬁutf@pn@me4 y1)-

benzam de; NY1R 3R)-2-[2-(2-methoxy-4- 1-yl-pheny -5-trifl thyl-
R 2R)-2-{2['%7 t% R o e S o 2 Mo jerethy

trifluoronethyl pmmldimﬁylammylnéﬁﬂﬁW}thnwwanesu@hhwmld@t hanesul phonani d
e I-74 N-{(1R,2R)-2-[2-(2-methoxy-5-methyl-4-piperazin-1-yl-phenylamino)-5-
trifluoromethyl-pyrimidin-4-ylamino]-indan-1-yl}-N-methyl-methanesulphonamide;
I-75 5-{5-chloro-4-[(1R,2R)-1-(methanesulphonyl-methyl-amino)-indan-2-ylamino]-
pyrimidin-2-ylamino}-2-fluoro-4-methoxy-N-(1-methyl-piperidin-4-yl)-benzamide;
I-76 N-{(1R,2R)-2-[2-(5-chloro-2-methoxy-4-piperazin-1-yl-phenylamino)-5-
trifluoromethyl-pyrimidin-4-ylamino]-indan-1-yl}-N-methyl-methanesulphonamide;
I-78 N-((1R,2R)-2-{2-[4-(4-tert-butyl-piperazin-1-yl)-2-methoxy-5-methyl-phenylamino]-
5-trifluoromethyl-pyrimidin-4-ylamino}-indan-1-yl)-N-methyl-methanesulphonamide;
1-80 2-fluoro-5-{4-[(1R,2R)-1-(methanesulphonyl-methyl-amino)-indan-2-ylamino]-5-
trifluoromethyl-pyrimidin-2-ylamino}-4-methoxy-N-(1-methyl-piperidin-4-yl)-
benzamide;
1-98 4-{5-bromo-4-[(1R,2R)-1-(methanesulphonyl-methyl-amino)-indan-2-ylamino]-
pyrimidin-2-ylamino}-3-methoxy-N-(1-methyl-piperidin-4-yl)-benzamide;
I-73 1-methyl-piperidine-4-carboxylic acid (4-{4-[(1R,2R)-1-(methanesulphonyl-methyl-
amino)-indan-2-ylamino]-5-trifluoromethyl-pyrimidin-2-ylamino}-3-methoxy-phenyl)-

amide and
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1-40 244-(4-{4-[(1

R, 2R) - 1- (net hanesul phonyl - et hyl - am no) -i ndan- 2- yl am no] - 5-

trifl uoroweth/Bmsei m di n- 2-yl am no} - 3- met hoxy- phenyl ypiPppeE®2010/037494 ] - N, N-
di met hyl -acetam de; 1-46 2-fluoro-4-{4-[(1

R 2R) - 1- (et hanesul phonyl - net hyl - am no) - i ndan- 2-yl am no] - 5-
trifluoronethyl-pyrimdin-2-ylam no}-5-net hoxy-N (1-nethyl-piperidin-4-yl)-
benzam de; 1-60 2-chl oro 4-{4-[(1

R,2R)-1-(nethanesu#? | - met hy I-anlnoL i ndan- 2-yl am no] - 5-

trifluor omdtMyl N ¢ie-E-yEReKTEImE yi*émm@meiwl Phemiarnipd)-pritrplapiomathy- y1)
b(epé?wagg:s 1 OloyhiniER LA mMG-obh -t AARAIdsipAGAdnibd: {4- [ (1 R 2R)-

| phonyl - met hyl am no) -i ndan- 2-yl am no] -5-tri fl uoronet hyl - pyri m di n-2-yl am no
} - 4- met hoxy- phenyly ami de; 1-62 1 -nethyl-piperid ine-4-carboxylic acid
(3-{4-[(1 R 2R -1 -(nethanesu

| phony! - metlRy| arffamnaundsl&h 9onsrrhieBE- @) BErending eranenyf claigys hiteli1d-2.0§ theri no
} - 4- met hox)bh@ﬁ%ﬁéhﬁca@ﬂ‘a@@eptébl@@alts thereof — as medicaments. _

N- ( 2- di et hyl am no- et [ (1R 2R) - 1- (et hanesul phonyl - met hyl - ani no) -

i ndan-2-yl am no] -5-tri fI uor orret hyl - pyri m di n- 2-yl am nol - 4- net hoxy- benzam de

, 1-66 13 Compounds of eneral formula (1) according to one of claims 1 to 11 — or the
N ((1R 2R)-2-{244- §4 tert- ﬁF razin-1-yl1) met hoxy- phenyl am no]j - 5-
By

trifl uof on@NAYMAGH '?W(ﬁCﬁemaeﬂﬁé r%aﬁptw@q)n mer%@aﬁwntr?@wp&rpé%\mnb%ﬁém d
e; 1-67 N (hadcdr idfkticns #iam@idivas andBitBANarft dided¥eENY| - pi perazin-1

-yl )-phenyl am no] - 5-
trifluoromethyl-pyrimdin-4-ylam noyi ndan-1-yl)-N- net hyl - net hanesul phonam d
e; 1-70 14. Pharmaceutlcal preparatlon contalnlng as active substance one or more

N-{(1R 2R)-242- hox I-phen | am n or onet hyl -
Dy el o SOTPRNRo BY AGABEA DITROIR (e A0t B, P AR felo 71726 e
N-{(1R 2R) Tﬁéﬂndo%uﬂ(ﬁillb@C}te&alﬂl@téﬁaﬁéﬁﬁer@bfpero@ﬁbrﬁblly N'CoﬁbﬂﬁYbﬁlWﬁhOdorﬁentlonal
tr|fluoroneth% P 4-yl am noFi ndan- 1-yl | - N- et hyl - met hanesul phonam d
e 1 7d excipients and/or carrlers

5-{5-chloro-4-[ (1R 2R)- 1- (et hanesul phonyl - met hyl - ani no) -i ndan- 2-yl am no] -
gg,“ T_ c7i|6n- 3! arigha(r)r%aceuﬁlcéioproepgrartrlg% gorXprll\sl-l La”%%%lcﬁr% pc%rdecye?élé"f_o}!r%hl_abei%zam
N { (1R, 2R) e242ard(rig whdros of Aaimes oyt -porpateasi ﬂrelpl}drmbenmbmbam)ptﬁﬂe salts
te_“ ];Ll ggr Om’?rtu hXof = “ mtqeast4or>é &ﬂér“%b gt?cnor c%o!oxw em’?lve sub%%ggg%r%r an?r%rr%am d
N ((1R 2R) f@&n{ulx41) 4-tert - butyl - pi perazi n-1-y1) - 2- met hoxy- 5- net hyl - phenyl am
i noj -

5-trifluoromethyl-pyrimdin-4-yl am noyi ndan-1-y1) - N- net hyl - met hanesul phonam
i de; 1-80

2-fluoro-5-{4-[ (1R 2R) - 1- (et hanesul phonyl - net hyl - am no) - i ndan- 2-yl am no] -5

trifluoronethyl-pyrimdin-2-ylam no}-4-nethoxy-N(1-nethyl-piperidin-4-yl)-
benzam de; 1-98

4-{5-brono-4-[ (1R, 2R) - 1- (et hanesul phonyl - et hyl - am no) - i ndan- 2- yl am no] -
pyri m di n-2-yl am no} - 3- net hoxy- N- (1- net hyl - pi peri di n-4-y1)-benzam de; 1-73
1 -nmethyl -piperid ine-4-carboxylic acid (4-{4-[(1 R 2R)-1 -(nethanesu

| phonyl - met hyl am no) -i ndan- 2-yl am no] -5-tri fl uoronet hyl - pyri m di n-2-yl am no
} - 3- net hoxy- phenyly am de and WO 2010/ 136559PCT/ EP2010/ 057408 1-71

N-{ (1R, 2R) - 242- ( 2- net hoxy- 4- net hyl am nonet hyl - phenyl am no) -5-tri fl uor onet hy
| pyri m di n-4-yl am noFi ndan-1-yl | - N- net hyl - net hanesul phonam de. 12.
Compounds of general formula (1) according to one of clainms 1 to 11 - or

t he pharnmaceutically acceptable salts thereof - as nedicanents. 13.
Conmpounds of general formula (1) according to one of clains 1 to 11 - or

t he 5pharmaceutically acceptable salts thereof - for use in the treatnent
and/ or prevention of cancer, infections, inflanmations and autoi mmune

di seases. 14. Pharmaceutical preparation containing as active substance
one or nore conpounds of general fornmula (1) according to one of clains 1
to 11 - or the pharnaceutically acceptable salts thereof - optionally in
conmbi nation with conventional 10excipients and/or carriers. 15.

Phar maceuti cal preparation conprising a-8nmpound of general fornmula (1)
according to one of clains 1 to 11 - or one of the pharmaceutically
acceptabl e salts thereof - and at | east one other cytostatic or cytotoxic
active substance different fromformula (1).



