WO 2011/ 039344PCT/ EP2010/ 064628 PYRI M DI NE DERI VATI VES AS PROTEI N TYRCSI NE
KINASE 2 | NH Bl TORS The present invention relates to new pyrimdines of
gener al fwormmsigha) and (1 b) (1 a)(1b) wher ei npPCiiEPgII00pPSH28R]L t O
R5, A, Q m n, p and q have the neanings given in the clains 5and
specification, the isonmers thereof, processes for preparing these

pyrim di nes an i nventi on
Tunmour cells tﬁghmghahﬁfﬁEﬁﬂggﬁ 5%@REEQ§DTEﬂf¥ﬁb§gﬂ@FIgwgnﬁ%?astasisation
require specific survival srgnals gnals allow themto overcone
speci al apoptosis mechanisnms 10 (anoi kis) which are triggered, inter alia,
by the loss of cell adhesion. In this process, focal adhesion kinase

( FAK/ PTK2) t i ne hand
Cont ol s ol HRaRr P BT b By Ry Bl B oM AT R shAE1ENe: "and
on the other hand |nparts anoi ki s resrstance Interference with these
mechani sms by i nhi bitirg' PTK2 nRY |ead to the apoptRﬂrc cel IR%eat h of
tumour cells and limt hecbnv..lve and 15 netasta |S|6g ggowt h of
tumours. I n addition, #0 210 a0 ki nase has ance for the
growt h, mgration aansur Q nmour - associ ategd e dot Ee IIs An
anti -angi ogeni c acti may t fAe f(ﬁﬁso be acHi™yved by'9 nhibi i ng PTK2.
Pyrim di nes are gener 3l known @s i nhibitors of kb ses. ThU§, for
exanpl e, pyri m dines y geseri bed as au rora-

5 e bitors in
I nt er nati onal Patent Appl [ on WD 2008/ 038011, thenes havi ng, as
substituents, an oxynethyl prperidinyl group in the 4 po3ttion and fluorine
inthe 5 position. WO 20(]| 039344PCT/ EP2010/ 064628 T i mof the present
invention is to indicate new pyrimdines as active subst'ances whi ch :can be
used for the prevention and/or treatnent of di seases characterised by

excessive Q\Fhe?é?rﬁ"ﬂfé@bu@@Rr' tPRO| A f@I @Al hOop.-and d HaveBe n%armrfgs div® iRties 618ims
invention is to indicate rlmdl nes whi ch have an inhibitory effect on the

enzyme PTKZn{ ﬁp%'fd‘%aéloaﬁa? bﬁonleﬁs Heggaf dorarr‘&sr.%t% PEaRRTiBg INesp H&?W&&S@@Fj dhgir
and/ or phargaeekdiansenty.operties to enable themto be used as nedi canents.
These properties i ncl ude inter alia a selective inhibitory effect on PTK2
in relatio othc{ 550mm C cycl e and signal kinases. Detailed
descriptio e ﬁf"%ﬁ?'PP has nom1been found that, surprisingly,
conpounds ener f or mul a (1a 1b ere it he

/s A Q u"ﬁzurﬁe@%raaha%ars S She RS ey irE T Lo Roue S

i Rhi bitors sqfvnsqmergnbrsc mers@%rgmr%lrmsmem ﬂsrmerddmee §|@émwpd§toerscme@ham@nﬁ@
the lnventlon

e neeifa (T uach SRt oeee TABT Bl by Jhe B of kT adESoanin Mo Pages: feali by

excessive eihasivekimake QBAH(/PQTI@) i efeabi 1B. esw&uamsi@aenholeame@twm oetrt@fe to
conpounds ?Ja g%gref‘tr a}s ceIPmmf]rrx |nte$ac?2>ns trrlrrough s)o ca:|158 Jfoce?l (agif?esrons and on the other

hand imparts anoikis resistance. Interference with these mechanisms by inhibiting PTK2

O

may lead to the apoptotic cell death of tumour cells and limit the invasive and
15 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.

Pyrimidines are generally known as inhibitors of kinases. Thus, for example, pyrimidines
20 are described as aurora-kinase inhibitors in International Patent Application
WO 2008/038011, these pyridines having, as substituents, an oxymethylpiperidinyl group

in the 4 position and fluorine in the 5 position.



A denotes a group, optionally substituted by one or nore, identical or
different R2, selected fromanong C3 _10cycl oal kyl, 3-8 nenbered

het er ocycWoabkiyi3934@6_15aryl and 5-12 nenbered het er oar ylPCTAP1d@OMBRES a
group, optionally substituted by one or nore, identical or different R4,
sel ected from anong phenyl and 5-6 nenbered heteroaryl; Rl denotes a group
sel ected from anong hal ogen, -ON -0CF3, -SIRc, -NRclRc, -CF3, -0ON, -QOCN,
-SON, -NO, -NO2, 01 _3alkyl, Cl1_3hal oal kyl and Cl_3hal oal kyl oxy; WO

2011/ 039344PCT/ EP2010/ 064628 R2, R4 and R5 each i ndependently of one

anot her derldteeainyelr thgepresentanygrdiop is & eclicade hewmyanmidigeRas aRbvesdbfances

bsti t ut
denot s a o Gup aLPEusEl 1 TRk Aoifh e AR ot ogBRCs Shafieria oy
0S(0) NRc| Rexcesxi@p o aRedrRy! cel Of @jf¢ Rdion. (FC{LOET RN of 0¥ PYeSieRt jnvention is to

-0C( 0) NRel ICé?\IW@@%S)@W r@vg]ﬁcmhlbﬁ%/ %}fgﬁcdnaﬁe en%n‘?@b?kg)lmltro and/or in

-N[ C(0) 1R
N[ [C(C(()) ??é] ﬁlRmcandM(aRg)ss(tmle?gharm(araglpglp@bmdm phRRROBINeNIC PROSHIRE 8( 6natie them

5 012355 SO SE hor QUORA LA A AR P e

- [ N( Rg) C( 0PI, inrélatRy) fo@ttoer kpRan celkey(aly arxRgignal kinases.
N(Rg)[C(0)] 20 Rec, -N(Rg) [ C(0)] 2Nl Rel Re, -N{[C(O)] 20R12, - N[ C(O) ] 2Nl Rel Rchand

10- [ N(Rg) C@&;%%%crﬁash%@mé.dveﬁﬁaﬁndent'y sel ected from anong Cl_6alky |
, C3_10cycl oal kyl , at _ntycl oal kyl al kyl, C6_10aryl, C7_16aryl al kyl, 2-6

rr:enber ed lhelt Iﬁ(s(mivkbéen ﬁau&drmatbemredsmgllyebmpmjrmialdf)glenem ﬂo@mn@n&t(&apdnd (1b),
eteroc clo | k -1 ed heterparyl and 6-18 nenbered

net o1 odb vl St Behoups REG RS B B b PP v, R Tsias N R s nelisnerl
sel ect ed f ra@nimtdbitong oFQpemf@Mro@beBdﬁ@sé@.lMsdhy comPEilrdls aeBordirfy tdcthe MeMion
=NOW =NNI Rcl R C, ONl Rel Re,, .- N( ORe).Rc -
-N( Rg) NRe| R&&Y aw%?ygﬁ 823%58& réaﬂ&e Q@ﬁ,eaﬁsd\?,””?ﬁ@f to N&)ﬁcﬁﬁff SpResfic

-S(0) Re, - Syrogind-RnaseS4rid) &ﬁ@acterﬁ(eﬂ)b&@%es&\@((ﬁ)altiﬁhdnﬁt celt doMe2Ba.RC,
-05(0) 1Rc, 0S(0) 21Rc, -05(0)201Rc, -0S(0)NRcl Re, - 0S(0) 2NRel Re,

C(0) Re, 0) 01Rc 20- 0O)N
ok Loy 0) APRRIR! EeTy %fﬁi@ s 8 RpmpRisiat oeparailpplae (12) and YRy Nre e
0C(0) 1Rc, - 0C( 0)01Rc -oc:( 0)SI Re, -0C(0)NRel Re, - 0C( NRg) NRel Re,
SC(0) Re, -5C(0) 01RC pl- s 0) &I Re, - SO{ NRy) NRel Rgt - N( Ro®( 0) Re,
-N C(0) Rc]2 C(Q Rc, -N(Rg)C(NRg) Rc, -N(CI;{g)N Rg)C(O) Rc,

-N C(0) Re] NRcRe, - Z
N( Rg) 5( 0) Re, - N( Rg)l5( oflor R 5(0) 21 Re, - N §{0) A Re] @9)5(0) 20Rc,
25- N( Rg) 5( 0) 2NRe | BN R /RS, - N(Rg) | R TN S 09 SI R
- N(Rg) C(0) NRcl Re, ) m )
N(Rg)C(O) NRgNI Rel REINWRgM#RG) C( 0) NRel Re, - N( RV sy MRpHRE,
N(Rg)[C(0)] 2Rc, -KWRI Rg)[C(0)] 20 Rc, -N(Rg) [ & J2NI Rel Re,
-N{ [ C(0)] 20R12,
2NRcRc12, - [ N 0) 1201 Re, - N(Rg) O NR) | Re, 74h¢ R Re,
N{ [ )1]5 [ NCRg4(0) (Rg) C(NR) (1%() g) C( NCH) |

wherein

A denotes a group, optionally substituted by one or more, identical or different R?
selected from among Cs.qgcycloalkyl, 3-8 membered heterocycloalkyl, Cs.1saryl and 5-12

membered heteroaryl;

20 Q denotes a group, optionally substituted by one or more, identical or different R?,

selected from among phenyl and 5-6 membered heteroaryl;

R' denotes a group selected from among halogen, -OR°, -OCF3, -SR°, -NR°R¢, -CF3, -CN,
-OCN, -SCN, -NO, -NO,, C4salkyl, Cq.shaloalkyl and C,.shaloalkyloxy;
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N(Rg) C(NRg) SI Rc and - N(Rg) C(NRg) NRcl Rc; 30each IR independently denotes
hydr ogen or a group optionally substituted by one or nore, identical or

di f f erentwBaoamdtian Re sel ected from anong Cl_6alkyl, CRCTOPgaionedolrs| ,

at _iicycloal kyl al kyl, C6_10aryl, C7_16arylal kyl, 2-6 menbered heteroal kyl,
3-8 nenbered WO 2011/ 039344PCT/ EP2010/ 064628 het er ocycl oal kyl , 4-14
menber ed heterocycl oal kyl al kyl, 5-12 nenbered heteroaryl and 6-18 menbered
het er oaryl al kyl ; each Rd is a suitable group and each is independently
sel ected frgm anon -ORe, Cl1_3hal oal kyl oxy, -0CF3, =S, -SRe, =NRe,
-NORe -NNrEeRB aﬂmﬁi REP)CC( oqenﬁepz@ntly.wmﬁeanoymm@p@ hydmm)mra@upml%m

S0) 2re TEMERIBIER Rs"%é’@NRpe%@S“w% ﬂg%am&@d%?"i@%m*ﬁoeé%?%%% R
clojneere, % UK PRGBS RGeS0 o
%NSS%ER%? ) 0B 5RO} ?"2’3 ﬁR@C Q‘W)N@‘F‘@SRO)C(H%W@
-N[ C(0) Re12 cRR &%@Q( RBSNNR (%?OEF?C -N(Rgfgégg QC(O)R

- N[ C( 0) Re] HIORINRR O NRISOR | R )S( NIS(0)RL,
N(Rg) S(0 R 0 2 2 g 0 c
{3 R B ) R YR RO
- N( Rg) C( 0) NRERRC(ON )@((@@;meg heN{[C(O)]zR b

H 3 e kit ety W@W@%

N{ [ C( 0)1p2NRARBIZ(OJI2qRg) 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

hydrogen Olggagh QVIQEUD|30pt|hd%'b@héé’ntl§‘1b§éléété'& echdw OJ}ﬁoer' I.8ky Id@lt(icgé!balmjl
different Rf and/or Rg selected from anon 8cycl oa

C4li1cycl oalGeydcifiRgikylaled. {Ba@y, Corambaiiy 816k91embg:regj hetenlet B é}eﬁmek%ﬂ
3-8 menber %@téﬂ@éﬁrogmymo\% Wémbe‘}edl‘ﬂ\efg%ﬂ%bﬁﬂlylg PP@QFZ’ %éﬁ%éfé’d cT\le{ia\r‘(garyl5ar§]d2

menber ed het eroar - menber ed heteroaryla each is a
sui t abl e golihma G@Q&?tﬁ?@arﬂﬁ"ﬁ‘é{bendent ly sel ected from anong haI ogen and

CF3; 25each Rg i,ndependent |y denotes hydrogen, Cl 6alkyl, C3 8cyc| oaI I%/I
C6 10ar191 eegh I"Sd?)?l Hirple, QFQUFBaﬁ@r?@é?é%'ﬂﬁ*é?@?@ﬂk??'ed@dér%ﬁﬂ‘éﬁnéf

het erocycl qgl, Ilfé/lbalkﬂoAA -O€ %rsedshewwcmbﬁeaIMRCRB éLrZN(F@ )mft Rretgrear vl
or 6-18 nenbered het er oa p inde enden of one another

denote 0, IONRBY fﬂ'@ﬁdRSOH(%gﬁéRqRdé‘ﬁ@SE”O'CFE -GN,oiNG; -OCN, -SCN -NO, -

=N,, -N3 -S(O)R®, -S(O)OR’, -S(O),R’, -S(0),0R", -S(O)NR°R° -S(0)NR°R", -OS(O)RC,
-0S(0),R%, -0S(0),0R’, -OS(O)NR°R®, -OS(0O),NR°R’, -C(O)R®, -C(O)OR®, -C(O)SR",

20 -CONRRS,  -CONRINRR®,  -C(ON(ROOR®,  -C(NRYNRR®,  -C(NOH)R®,
-C(NOH)NR°R®, -OC(O)R®, -OC(O)OR®, -OC(0)SR’, -OC(O)NR°R’, -OC(NRYNRR’,
SC(O)R®, -SC(O)OR®, -SC(O)NR'R®, -SC(NRYNRR®, -N(RY)C(O)RS, -N[C(O)R°L,
“N(OR¥)C(O)R®, -N(ROC(NRIR®, -N(RIN(RY)C(O)R®, -N[C(O)R’INR°RS, -N(R%)C(S)R’,
NRISOR®, -N(ROS(O)OR®,  -N(RIS(O),R®, -N[S(O),R%,,  -N(R%S(O).OR,

25 -N(RY)S(0)NRR®, -N(RI[S(0):1R%, -N(R®)C(O)OR®, -N(R¥)C(O)SR®, -N(R®)C(O)NRR®,
‘N(RYC(ONRINRR®,  -N(RON(RYC(O)NRR®,  -N(RYC(S)NRR®,  -[N(R%)C(O)L.R",
-N(RIC(O)L2R®, -N{[C(O)]2R}2, -N(R)[C(O)I.0R?®, -N(R)[C(O).NR°R®, -N{[C(O).OR}:,
-N{[C(O)l.NR°R*,, -IN(R®)C(O)],0R?, “N(R%C(NRY)OR?, “N(R%C(NOH)R®,
“N(RYC(NRY)SR® and -N(R%)C(NRY)NR°R;

30 each R® independently denotes hydrogen or a group optionally substituted by one or
more, identical or different R? and/or R® selected from among Ci.salkyl, Ca.iocycloalkyl,

Cs-11cycloalkylalkyl, Ce.qoaryl, Cr.iearylalkyl, 2-6 membered heteroalkyl, 3-8 membered

3



WO 2011/ 039344PCT/ EP2010/ 064628 optionally in the formof the tautoners,
the racemates, the enantioners, the diastereoners and the m xtures thereof,
and opti owael2oy/w3hi4sal ts thereof, particularly the phar ratarPegiooedolsy

acceptabl e acid addition salts thereof. In a preferred enbodi nent the
present invention relates to conpounds of general fornmula 5(1 a), (1 a)
wherein R, R2, R3, R4, AL Q n and mare as hereinbefore defined. I n

anot her preferred enbodi nent (Al) the present invention relates to
conpounds of 10general forrmula (1 a), wherein nis 1. In another preferred
enbodi ment hegeycycloelkpl dsthimentheased ingtereeycleaikylatkyl, Sotd oembiiered hgtemearyl and

formula (1ga | R3 and the group 15 assune a trans
confi gur at i6§'¥}8 W t%fég;hgté%tsa'?[?wﬁe ring systemto which they bind. In

anot her pr I i . L avent i I o
conpounds %%E'E:;S}Ceisr g{@?gﬂglﬁgué %qaae%&‘emﬁgﬁgt%ﬂe%%ﬂl &ML 1bR #h&y 1D, -ORe,
2011/ 039344RgT eIy 683E25S, SR’ =PREFNOBAENURR AN ERAICEINRR i MBE or e

defined< In hery o d odkpen B t r t_ NV | ORy. r ab at es
to conpgundgﬂg?hge#é?gﬁh%r’rrulcg{é?ld%?%’s \M!‘\ll(él‘ﬁibﬁ Q%’\?Sg%?\nl r’\llUé:nglt@tﬁ’er o s

preferred efHR e OIOR’, pre€duR’, i ntEMOBH HEIQINESRE.0 -SORRNRTYSs oDSHIer al
formila (1 _Blioyre (bdb) M €HBOINRR®, -OS(OLNRR?, -C(O)R®, -C(O)OR®, -C(O)SR,
-C(O)NR°R®,  -C(O)N(RYNR°R®,  -C(O)N(R%)OR®,  -C(NRYNR°R®, -C(NOH)R®,
-C(NOH)NR®R®, -OC(O)R®, -OC(O)OR®, -OC(O)SR® -OC(O)NR°R® -OC(NR°)NR°R®,
10 -SC(O)R® -SC(O)OR® -SC(O)NR°R®, -SC(NR°)NR°R®, -N(RYC(O)R®, -N[C(O)R%,
-N(OR%)C(O)R®, -N(R®)C(NRYR®, -N(R)N(R°)C(O)R®, -N[C(O)R°INR°R®, -N(RY)C(S)R®,
-N(R®)S(O)R®,  -N(R%S(O)OR®,  -N(RYS(O),R®°, -N[S(O),R°,, -N(R%)S(O),0OR®,
-N(R®)S(O),NR°R?®, -N(R)[S(0).].R® -N(R®)C(O)OR®, -N(R%)C(O)SR®, -N(R%)C(O)NR°R®,
-N(R®)C(O)NRNR°R®,  -N(R°)N(RY)C(O)NR°R®, -N(RY)C(S)NR°R®, -[N(R°)C(O)L:R®,
15 -NRICO)LR®, -N{[C(O)2RL2, -N(R*)[C(O)120R®, -N(R?)[C(O)2NR°R®, -N{[C(O)|.OR’},
-N{[C(O)]2NR°R®},, -IN(R%)C(O)].0R®, -N(R®)C(NR*)ORS®, -N(RY)C(NOH)R®,
-N(RY)C(NR)SR® and -N(R%)C(NR°)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, Cagcycloalkyl,
20 Cyqqicycloalkylalkyl, 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;

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

25 each R® independently denotes hydrogen, Cisalkyl, Csscycloalkyl, Ci.1icycloalkylalkyl,
Ce-10aryl, Cs.qgarylalkyl, 2-6 membered heteroalkyl, 3-8 membered heterocycloalkyl, 4-14
membered heterocycloalkyl, 5-12 membered heteroaryl or 6-18 membered

heteroarylalkyl;

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

30 nandqgdenote0,1,2o0r3;



10al, R2, R3, R5, A, p and g are as hereinbefore defined. In another
preferred enbodi nent (A3) the present invention relates to conpounds of
general fwormnlizo3¢u4by wherein q is equal to 1 or 2. PCITEP2MIONHBRS
preferred enbodi nent (A4) the present invention relates to conpounds of
15general fornmula (1 by wherein the group R3 and the group assune a trans
configuration with respect to the ring systemto which they bind. WO
2011/ 039344PCT/ EP2010/ 064628 I n anot her preferred enbodi nent (B3) the
present invention relates to conpounds of general fornula (1 b), wherein p
i s equal t®pbonallyin thedoraneftthe tautera¢rer the dacantaiel. emengnipnetsh éheptiesieigomers
invention rel of ., 2gener 0, I n
wherein Rl ﬁgg@ﬁigt&gﬁ%{?ggff raém}:i] a IO%IH; trhgu é%ﬂscé%@r%@ ‘Bag%ulg ¥Lkﬂie and
C1_3hal oal warmaqmlcmmllheecq@ta@ﬂeeam@ad@hmoﬁﬂltﬁémre@fcz) the present invention
relates to conmpounds of general formulae (1 a) and (1 b), mherein Rl is a
group sel eglg réf%ﬁg&l anRBgintaat %%?e@éﬁqlmvgﬁﬁ%n LS ANAWHRUNSE 6f &R formula
enbodi nent e present invention relates to conpounas of generap
fornmulaé (11&) and (1 b), wherein Rl denotes -CF3. In another preferred
enbodi nent (C4) the present invention relates to conpounds of general
formulae (1 a) and (1 b), wher eifh 15al not es chlorine. In another
preferred enbodi nent (Dl1) the p
general formulae (1 a) and (1 , |[mher is a group selected from anong
“N(Rg) C(0)Re, -N C(0)Re12, - N(NRgN 0)(Hk Rc] NRcRe

, -N(Rg) S(0) Rc, - N(Rg) S(0) ORc, - N( )S(0)2Rc M S( IR12, 20- N( Rg) S(0) 20Rc,
-N(Rg) S(0) 2NRcRc, -N(Rg)[ S(0) 2]HR RRC(0) ORc, - N(Rg) C(0) SRe,

N( Rg) C(0) NRcRe , - N(Rg) C(0) NRg( Rg) C(0) 121 Re, -N(Rg)[ C(0) 121 Re,
-N{[C(0)12R12, N(Rg)[C(0)120IRc

-N(Rg)[C(0)] 2NRcRc, - {[ C(0) 120R12, - N{[ C(0) I 2NRcRc12, and [N(Rg) C(0)] 20Rc
and Rc and Ry are as herei nbefore (@@ ined. 25/ n anot her pref erred

enbodi ment D2) the present invention relates to conpounds of
erein

R', R% R% R* A, Q, n and m are as hereinbefore defined.

In another preferred embodiment (A1) the present invention relates to compounds of
10 general formula (1a), wherein

nis 1.

In another preferred embodiment (A2) the present invention relates to compounds of

general formula (1a), wherein

the group R? and the group

o/
%\( R
NYN
HN\®/R
15
assume a frans configuration with respect to the ring system to which they bind.

In another preferred embodiment (B1) the present invention relates to compounds of

general formula (1a), wherein



general formulae (1 a) and (1 b), wherein WD 2011/ 039344PCT/ EP2010/ 064628
R3 is selected fromanong -N(Rg) C(0) Rc, -N(ORg) C(0)Rc, -N(Rg)S(0)2IRc,
- N( Rg) C( OWOI2Rct/ep3d4- N( Rg) C(0) NRel Re and IR and Rg are &sThrp@ionbstor e
defi ned. In anot her preferred enbodi nent (D3) the present invention
relates to conmpounds of 5general fornulae (1 a) and (I b), wherein R3 is
sel ected fromanong -N(Rg) C(0)Rc, -N(Rg)S(0)2l Rc and -N(Rg)C(0)0IRc and IR
and Rg are as hereinbefore defined. In another preferred enbodi ment (D4)
the present invention relates to conpounds of general formulae (1 a) and
(I'b), wher&@isprhergand sel ected from anong - N(Rg) C(0) 1Rci and
-N(Rg)S(O)Z]aRci; Rto the group IR and IR and Rg are as hereinbefore
defined. | R @ndtmere a7 kgreinpelgredefivddment (D5) the present invention rel ates
to compounds of general formulae (1 a) and (I b), wherein 15R3 is sel ected
from anmong |5 NAHAE bRGEmed Ninfdodhadrt YBREUNE pREent MR reldiel té&Bmpounds of
N(C _4al kyI)S(OiZl ci; Rto the group IR and IR is as hereinbefore
defined. = general iorramat(hdy Whewefrer r ed enbodi nent (D6) the present invention
rel ates to conpounds of 20general fornulae (1 a) and (Ib), wherein R3 is
sel ected fmMdHanong - NHC(0) 1Rci, -N(Me) C(0) 1Rci, -N(Et)C(0) 1Rci,
-N(iPr)C(0)1Rci, N(nPr)C(0)1Rci, -NHS(0)21Rci, -N(M)S(0)21Rci,
- N( Et ) S(0) 24 Babther pletdPreabbadiient ABGreddnd Pbiidh rldtes to E%srﬁpédh@sgfrge@erbl?
and 251 R is as hereinbefore defined. WD 2011/ 039344PCT/ EP2010/ 064628 In
ot her pref &R EBhodi nents (D7) (D8) (DY) the present invention relates to
conpounds of the preferred enbodi ngnts (D4&3 and/ or (D5) and/or (D6),
wherein Rsel ected from anong Cl_4aikyl, Clj4hal oal kyl, C3_5cycl oal kyl
Cl_4al koxymet hyl , (Cl_4alkyl) NH _4alkyl) 2N- CH2-. 5l n other
preferred enbodi ments (D10) (D11)|'D12 eFReggt invention relates to

N p

(1b)

2

wherein

10 R'R%R?% R’ A pand qare as hereinbefore defined.

In another preferred embodiment (A3) the present invention relates to compounds of

general formula (1b), wherein

qis equalto 1 or 2.

In another preferred embodiment (A4) the present invention relates to compounds of

15  general formula (1b), wherein

the group R? and the group

Nﬁ/
assume a frans configuration with respect to the ring system to which they bind.
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conpounds of the preferred enbodi nents (D4) and/or (D5) and/or (D6),
wherein Rsel ected fromanong nethyl and ethyl. In another preferred

enbodi mrerwoQDu3Bo3she present invention relates to conpokadEPedloyetses al
formulae (1 a) and (1 b), wherein 10R3 denotes -N(M)S(0)2Me. In anot her
preferred enbodi nent (El) the present invention relates to conpounds of
general fornulae (1 a) and (1 b), wherein the group 15denotes R6 and R7
are defined as R2 hereinbefore, r is equal to 1 or 2 and Ais as herein

bef ore defined. 20In another preferred enbodi rent (E2) the present

i nvention releacther pefenet euigdinggnt Bk the presentinaentian platgado (comppundshet ei n
Ais agro 0 g phenyl and 5-10 nenbered heteroaryl and WO
2011/ 03934%%&%%'5%%@%/@@4@8%, R7 and r are as hereinbefore defined. In
anot her prg,figreagg tgfgbodi ment (E3) the present invention relates to
conpounds of general fornmulae (1 a) and (1 b), wherein A is phenyl and 5R6,
R7 and r are as herei nbefore defined. In another preferred enbodi nent (E4)
t he presentniangler perienred smbodinent dRbiftriIBresenhENerEen radpigstacompodndsnll (1

b) . whekei poheisfiofmBBE M) ant (IS whBRival ue 1 or 2; 10each R7 is
i ndependently sel ected from anong hal ogen, Cl_6alkyl and Cl_6al koxy and R6

i's as her eigibeh gFRipdeidcironh AR hBRGeRr-eFsrERdce bRE B Haksalkyl he
present invention relates to conpounds of general formnulae ?1 a) ‘and (1 b),

wherein A together with R6 and the r _substituents R7 has the parti al
structure Myznotherpreferred embodiment (C2) the present invention relates to ‘compounds of

general formulae (1a) and (1b), wherein

R’ is a group selected from among halogen and -CFa.

10 In another preferred embodiment (C3) the present invention relates to compounds of

general formulae (1a) and (1b), wherein

R' denotes -CFa.

In another preferred embodiment (C4) the present invention relates to compounds of

general formulae (1a) and (1b), wherein

15 R'denotes chlorine.

In another preferred embodiment (D1) the present invention relates to compounds of

general formulae (1a) and (1b), wherein

R® is a group selected from among -N(R%C(O)R®, -N[C(O)R%,, -N(OR®)C(O)RS,
N[C(O)RINRR®,  -N(RY)S(O)R®, -N(RIS(O)OR®, -N(RIS(O),R°,  -N[S(O),R,,

20 -N(R9S(0),0R®, -N(RIS(0),NRR®, -N(RI)[S(0)].R%, -N(RY)C(O)OR®, -N(R¥)C(O)SR,
-N(RF)C(ONRR?, -N(R®)C(O)NRNR'R?, -[N(R®)C(O).R®, -N(R?)[C(O)L.R®, -N{[C(O).R*},
NRICO)OR,  -NRICO)NRR®,  -N{[C(O).OR%},,  -N{[C(O).NR°R%},, and
-[N(R%)C(0)].OR° and

R° and R® are as hereinbefore defined.

25 In another preferred embodiment (D2) the present invention relates to compounds of

general formulae (1a) and (1b), wherein



R7a and R7c each independently denote Cl_6al koxy; R7b is selected from
anong hal ogen and Cl_6alkyl and R6 is as hereinbefore defined. I n
anot her pweferwmseB4enbodi mrent (E6) the present inventi onPCEERRL@ES/064528
conpounds of 20general forrmulae (1 a) and (1 b), wherein A together with R6
and the r substituents R7 has the partial structure WO

2011/ 039344PCT/ EP2010/ 064628 R7a and R7c each i ndependently denote

nmet hoxy; R7b is selected fromanong fluorine, chlorine, methyl and ethyl
and R6 is as, her ei nbef ore defined. 51 n anot her preferred enbodi ment 2

t he pr esentR’iinselacted fromeampes -N (R KR MIORTIC(EBRE -NIRHYDONR aé\l((?f’)‘i)(O%hB
wher ei 4.h R6 and the r substituents R7 has the parti al
A RIS IR M g p

structure cl and R7e each independently of one anot her

denote Cl1 @@Ialﬁ B 5rd 9 el gatffhd rom anong hal ogen and Cl_6alkyl and R6
is as herei nbe or eardegzﬂ rq anot her preferred enbodi nent (E8) the

present invention rel ates to conpounds of general fornmulae (la) and (1 b),

wherein A 40g8bher })Véférl?emnﬂﬂ)@mﬁm (D3 grés@ﬁmrﬁ/eﬁ%nhﬁatéb% %Fntpbarl'rds of
structure WO 2011/ 039344PCT/ EP2010/0 4628 R'R7e R7d and R7e each

i ndependentgepeabivapeapét Ry (Tnwherele| ect ed from anong fluorine and net hyl
and R6 is as hereinbefore defi ned 5ln ot her@)referred enbodi nents (E9) the

present i nVent sRlpcted ramemang MRDGIRS: DRDA A NG eI A9dt s (El) to

(E8), wherein
R° and R? are as hereinbefore defined.

In another preferred embodiment (D4) the present invention relates to compounds of
general formulae (1a) and (1b), wherein

10  R%is selected from among -N(R%)C(O)R®" and -N(R%)S(0O),R";
R corresponds to the group R® and

R° and R® are as hereinbefore defined.

In another preferred embodiment (D5) the present invention relates to compounds of

general formulae (1a) and (1b), wherein

15 R® is selected from among -NHC(O)R®, -N(Ci.alky)C(O)R®', -NHS(OLR® and
-N(C14alky)S(O),R"";

R corresponds to the group R® and

R°® is as hereinbefore defined.

In another preferred embodiment (D6) the present invention relates to compounds of

20  general formulae (1a) and (1b), wherein

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

R corresponds to the group R® and

25 RCis as hereinbefore defined.



R6 is selected fromanong hydrogen, Ra2, Rb2 and Ra2 substituted by one or
nore, identical or different Rb2 and/or Rcz; each Ra2 is independently
sel ect ed woamiasedsg Cl _6alkyl and 3-7 nenbered 10het er oegtiEradikpbic2each Rb2
is a suitable substituent and is independently selected from anong 0=,
-ORc2, NRc2Rc2, -C(0)Rc2, -C(0)0ORc2, -C(0)NRc2Rc2, -C(0)N(Rg2)0Rc2,
-N(Rg2) C(0) Rc2, N(Rg2)C(0)ORc2 and -N(Rg2) C(0) NRc2Rc2; each Rc2

i ndependent|ly denotes hydrogen or a group optionally substituted by one or
15nore, identical or different Rd2 and/or Re2, selected from anong
Cl_6alkyl, Im:gtrecp@rf@aﬁ%mb@dimeetsXDﬁﬁﬂﬁupabthﬁéxreaﬂnéwwmnkrylateséamnmgnd% a

NRezrez, O O R o B R B SR RE ). b e panent | ¥
denot es_hyGEogen ifod GMRIAR ST, SRSILANACE L cRBR, 07 20RBE riny

i dentical or fferent l'ecte rom’anon

C3_6cycl oal(fkydalkybNB-Glgmrigad ¢d- mwazrb%m and 3-7 nenbered heterocycl oal kyl ;
each Rf2 i ndependently denotes -ORg2 and each Rg2 is independently sel ected
from amgng rh"%*ﬁ@ggﬂaf efred Gehlodimend W@ﬂquhrwhél bﬁégent W?entlon relates to
2011/ 039344PCT/ EP2010/ 064628 In ot her preferred di ment S@\é\e

present i ngeRPPrerds it @@fqr@dc%ﬂwmﬂs&?%%/%@ﬂe&ﬂdéﬂ (Bfb I’ﬁé’hts (E9)
wherein R6 denotes -C(0)NH Rc2 or - th( Me) Rc2 and Rc2 is as hereinbefore
defined. 5 §tsetactasereamens aradvdp yl.(EI 1) the present invention
relates to conmpounds of the preferred enbodi ments (E9), wherein R6 denotes

- NHC( 0) Re2 I@ranomﬁa%hﬁér@éd?@%b@&%eﬁﬁ@iﬂ e dresit Meihabe rélgfesne bompounds b

ot her preferred enbodi nents ((E12 the present invention relates to
corrpounds @P”?'Fi‘efoi'@b'?%r(‘@)ra@éi eWbWB?WEhts (E9) to (EIl), wherein a

het er oc I kyl Rc2 is a heterocycl oal kyl sel ected from anong
pi peri d nyI dﬁf‘@@?a‘ﬂ ’\Eﬁ)g 8)©|§//|Pr ol i dinyl, tetrahydropyranyl and norpholinyl.
I n ot her preferred enbodi ments (E13) t he present invention relates to
conpounds af dnbehep pedfers® @nevamekriTe B B tHED)asenh Rivehtivnl Efiesled @boapolndd b N)

general formulae (1a) and (1b), wherein

the group

g

15 denotes

(R"),

8

RG

R® and R” are defined as R? hereinbefore,
ris equalto 1 or 2 and

A is as hereinbefore defined.

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

general formulae (1a) and (1b), wherein

A is a group selected from among phenyl and 5-10 membered heteroaryl and

9.



, L../11, Rc2L../N?nt2 Orand Rc2 is as hereinbefore defined. In other
preferred enbodi nents (E14) the present invention relates to conpounds of
t he pref ewoediigsisadi mrents (E9), wherein 20R6 denotes 0 PCINPR{IBDS4628 L/ N, R

orand R* denotes G _salkyl. In other preferred enbodi nents (E15) the
present invention relates to conpounds of the preferred enbodi nents (E9),
wherein R6 is selected fromanong ,f0 r, NH,NH O, "r rNH ,NH, ,y) ,
r\NHy -

R®, R’ and r are as hereinbefore defined.
In another preferred embodiment (E3) the present invention relates to compounds of
general formulae (1a) and (1b), wherein
A is phenyl and
5 R® R and r are as hereinbefore defined.
In another preferred embodiment (E4) the present invention relates to compounds of
general formulae (1a) and (1b), wherein
A is a phenyl,
r has the value 1 or 2;
10 each R’ is independently selected from among halogen, Cy.salkyl and Cyalkoxy and
R® is as hereinbefore defined.
In another preferred embodiment (E5) the present invention relates to compounds of
general formulae (1a) and (1b), wherein

A together with R® and the r substituents R” has the partial structure

7a
, R 7c
/ R
R
R R®
15 U] or (i) ;

R’ and R® each independently denote Cy.salkoxy;

R™ is selected from among halogen and Cq.salkyl and

R® is as hereinbefore defined.

In another preferred embodiment (E6) the present invention relates to compounds of
20 general formulae (1a) and (1b), wherein

A together with R® and the r substituents R” has the partial structure

-10-



In other preferred enbodi nents (E16) the present invention relates to
conpounds of the preferred enbodi nents (E9), wherein R6 is selected from
anong w0 20t18934pr ef erred enbodi ments (E17) the preseRCTIEPR@0O-428 r el at es
to compounds of the preferred enbodiments (E9), wherein R6 is selected from

anong WO 2011/ 039344PCT/ EP2010/ 064628 ssLN In other preferred
enbodi nents (E18) the present invention relates to conpounds of the
preferred enbodi nents (E9), wherein R6 is selected from anong and In

ot her preferred enbodi nents (E19) the present invention relates to
conpounds of the preferred enbodi Rghts (E9), wherein

, R7c

O R (1
R and R® each independently denote methoxy;
R™ is selected from among fluorine, chlorine, methyl and ethyl and
R® is as hereinbefore defined.
5 In another preferred embodiment (E7) the present invention relates to compounds of
general formulae (1a) and (1b), wherein

A together with R® and the r substituents R” has the partial structure

R7d Te
R7f
R® R®
@i (iv) ,

R™ and R’ each independently of one another denote Cy.salkoxy;
10  R™is selected from among halogen and Cy.salkyl and
R® is as hereinbefore defined.
In another preferred embodiment (E8) the present invention relates to compounds of
general formulae (1a) and (1b), wherein

A together with R® and the r substituents R” has the partial structure

-11-



R6 is selected fromanong WD 2011/039344PCT/ EP2010/ 064628 I n ot her
preferred enbodi nents the present invention relates to conpounds of all the
above- mrerwpanad3esmodi nent s, wherei n eachRa i s i ndependectipp2aeloewsted from
anong Cl_8alkyl, C3_18cycl oal kyl, 5 at_ntycl oal kyl al kyl, C8 18aryl,
C7_16aryl al kyl, 2-6 nmenbered heteroal kyl, 3-8 nmenbered heterocycl oal kyl,

4- 14 menbered heterocycl oal kyl al kyl , 5-12 nenbered heteroaryl and 6-18
menber ed het eroaryl al kyl ; each Rbo is a suitable group and is

i ndependently sel ected fromanong =0, -O0ORc, Cl1_3hal oal kyl oxy, -O0CF3,
-NRcRc, -ONRcRc, -N(ORc)Rc, -N(Rg) M¥Rc, hal ogh, -CF3, -ON, 10- NC2,
-S(0)2Rc, -S(0)2NRcRc, -C(0)Rc,.,-C(0)ORc, NRcRc, -C(0) N( Rg) NRcRe,

C(0) N(Rg) ORc, -0C(0)Rc, -0C(0) N( Rg)A0) ¥ -N(ORg) C(0) Rc,

-N(Rg) S(0) 2Rc, N(Rg)C(0)ORc and , ch IR independently
denotes hydrogen or a group option dt eR by one or nore,
identical or different Rd and/ or Repé sel ect ed g& om anong 01 8alkyl,
C3_10cycl oal kyl, 15 at _iicycloal kyl'al kyl, 08 18aryl, C7_16aryl al kyl, 2-6
nenbered heteroal kyl, 3-8 nenber egjjiyet er ocycl @@l kyl , 4-14 nmenbered

het erocycl oal kyl al kyl , 5-12 menbered h&eroaryl’ and 6-18 nenbered

het eroaryl @];kyl ; .7« €ach Rd is a suitable group and is independently

sel ect ed fﬂ)ng'&%ngeafg,'”qe@%?erﬁifgﬂ%{‘%’é?tﬁ?&oxy, -00F3, -NReRe, -ONReRe,

- N( Rg) NReRe,;; .hal

. -CF3, - .- )
20° S00) oho RS 67 SRR O™ e B R T Rt EBS NRe Re. - O( 0) N R) NReRe,
O)N(Rg)ORe,. -0C(0 - 0)NReRe, -NR 0) Re, -NOR 0) Re,
-C(N( ??gg S?%)) %és, as !%@6’5%’(063 8%&@3%(16_ ﬁ( Rg)(C(gg E(Re??e? eacgl Rg) ﬂld)ep:ndent |y

denotes hydrogen or a group optionally substituted by one or nore,
i denti cal om othiefr oeafeméd BMmbadidients [EP) tbe pesseatinketionaretates Wlc@addupdls of the

| oal kyl i i cyeloal kyl al kyl , lal kyl, 2-
merber od nétaraat EpBmenRERR BB Rtncycroa iyl 414 merbered |

het er ocycl qgl kyl al -12 red hej.er gar yl £ 6 er

et or oat yl 31 ki1 <0 398 PSBE AR Ergn RO sl TR V088t e
group and iidentinalepdiffdeamt RY? arel/@R%d from among hal ogen, -ORg and - CF3 and
each Rg i ndependently denotes hydrogen, Cl _8alkyl, C3 8cycl oal kyl,

at _iicycl ozlaklyl Rr‘zkyi‘s, inG8pdrtigeniiyl , selZcteédafrpmaldaydng 2 Gatkgimzede B-hetrendmied/| |
3-8 nemnher | oal kyl, 4-14 S5Smenbered heterocycl oal kyl, 5-12
menber e hzlgtee?gé ?{??ﬁ‘g? 6- 18 nenbered heteroaryl al kyl .

each RP is a suitable substituent and is independently selected from among O=, -OR%,
-NR*R*, -C(O)R%?, -C(O)OR%, -C(O)NR®R%, -C(O)N(R¥*)OR%, -N(R¥)C(O)R%,
-N(R%)C(0)OR* and -N(R%)C(O)NR**R%;

each R* independently denotes hydrogen or a group optionally substituted by one or
15 more, identical or different R% and/or R*, selected from among Cy.salkyl, Csscycloalkyl

and 3-7 membered heterocycloalkyl;

each R is a suitable substituent and is independently selected from among -OR%,
-NR*’R%?, -C(O)N(R%*)OR®*? and -C(O)NR**R%;

each R*? independently denotes hydrogen or a group optionally substituted by one or
20 more, identical or different R? and/or R%, selected from among Cisalkyl, Csscycloalkyl,

5-6 membered heteroaryl and 3-7 membered heterocycloalkyl;
each R” independently denotes -OR% and

each R% is independently selected from among hydrogen, Cisalkyl and

Cagcycloalkylalkyl.

-12-



Al'l the above-nentioned preferred enbodinents in terns of different

nol ecul ar parts of the conpounds according to the invention (la) and (IlDb)
may be cowbiznad3wiath one anot her in any desired nmanner, PCREP2@006462$ Ng
preferred conpounds (la) and (I b) 10 according to the invention or generic
partial anmpbunts of preferred conpounds according to the invention (la) and
(I'b). Each individual enbodinent or partial anmount defined by this
conbination is expressly also included and is an object of the invention.
Particularly preferred conpounds are:

234-[ 4- (( 1rm 2Rer prateTethpamsodiplesisy(EAR) ie-prasknh Inepligx jlates ta tempamerel e - py
rimdin- éf?ﬁ?*‘??afﬁé‘i'@%%%y WHelsiret hyl - pi peri di n- 4-y1) - benzam de

242-f | uor o- hanesul phonyl am no-i ndan- 2-yl oxy)-5-trifluoro
methyl-  ge Q)NHR® or -C(QIN(M

pyrim di n- 2- yeg?r%erslo (5) met hcc))rx -(Nzl\i( erznat hyfj pi peridi n-4-yl)-benzam de

252-f | uor ogh2 i%‘bs[r(e?(ﬁn@é%rejde(‘ﬁ@&.hanesu' phonyl - net hyl - am no) -i ndan- 2-yl oxy] -5

trifluororreth}/ pyri m di n-2-yl am no} - 5- net hoxy- N- (1- net hyl - pi peri di n-4-y1) -
benzamni 8e [n other preferred embodiments (E11) the present’invention relates to compounds of the

274- {4 [ (1RrBhed emBBaiRRARSEDP RPRYdin Met hyl - am no) - i ndan- 2-yl oxy] - 5-trifl uor
onet hyl -

pyrim di n- %ﬁﬂeﬂ&eQO&IH@k h@,xm%;d@?@@@% pi peridin-4-yl)-benzam de
282-fluoro-4-[4-((1R 2R)- 2- net hanesul phonyl am no- cycl opent yl oxy)-5-trifl uor

onet hyl - R®is as hereinbefore defined. _ o _
pyri m di n-2-yl am no] - 5- met hoxy- N- ( 1- net hyl - pi peri di n- 4- y1) benzam de
grgrgt ﬁ3| L( 1Rn %tr?er pre(ferr (qum oéln'fep]?sn(gﬂﬁt halrleégqrpmnv%nflcl)nnge ates t Lg%z(lundstoﬁltr]:el uor

pyri m dion- prefbasd B@bodmEatshenytoNEd § B whé&in 3- net hoxy- 1- net hyl - pi peri di n-4-y1
) - benzanm de

312-f | uor o-24hdtéroc(dGaIRRIR™ L aharet REhRSA hpleeswytloaRyingdleasd fiom- amded pipedidiany] - 5

trifluor on@IRRAZN-RYFEEIRY! Jetraiygronyranyl ard mEWRNONRY-( 3S, 4S) - 3- net hoxy- 1- net hy
| pi peridin-4-yl)-benzam de
742- chl or o4d-ofnéer p(el&raRpmBodimentsa(Ed 3 thehwoaydnt iraichiibn estata}e cyrapalreisydf they] - 5

'rri fl uor owé’{?{§rre<b§?‘Pﬂfﬂ'mthsz(E;?? éffh%%? 5- nmet hoxy- N- (1- net hyl - pi peri di n-4-y1l) -
benzam
752-f 1 L}groR4d{92°tf)61R 2R) - 2- (met hanesul phony! - rret hyl - ani no) - cycl ohexyl oxy] - 5

trlfluororrethyl pyrim din- le 1 No} - 5- rretho N-(l nmet hyl - pi peri di n-4-y1) -
benzam de

774-{4-[ (1R, 2R) - 2- ( et hanesul hon rrcgt hyI

onet hyl -

pyri m di n-2-yl am no} - 3- net hoxy- N ( 4- rret hyI pi per azi n- 1 yl) benzam de

793- { 4- [ ( 1R 2R ashdrdpbigrarghedonyl - met hyl - ami no) - i ndan- 2-yl oxy] -5-tri fl uor
onet hyl -

pyrimdin-2-ylamn 1- et h peridin -benzani de
D5, Chi or o7 P1rt BIRTGTE Ampodreeate (34| THsuiar TGP ToI7HEt by FOmAg g of the

preferred embodiments (E9), wherein

-c&cl ohexyl oxy]-5-trifluor

20 R denotes

R denotes Cy.salkyl.
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cycl opentyl oxy] - pyri m di n- 2-yl am no} - 5- met hoxy- N- ( 1- net hyl - pi peri di n-4-y1) -
benzam de

854- { 5- chwonot3pi41R, 2R) - 2- (met hanesul phonyl - net hyl - am roTAPgehopss vyl oxy] -
pyri m di n-2-yl am no} - 2-f | uor o- 5- net hoxy- N- (1- net hyl - pi peri di n-4-yl)-benzam
de

884-{5-chloro-4-[ (1R, 2R) - 2- (et hanesul phonyl - net hyl - am no) - cycl opent yl oxy] -
pyri m di n-2-yl am no} - 2-fl uor o- 5- met hoxy- N- (4- net hyl - pi perazi n-1-yl) -benzam
de

90N- ( (1R, 2R) othef prederfer embedimentsl (E1bhtheayrpsent invention ratatas ia comeenyidsrmf ths - 5-

trifluoro ndan- 1-y1) - N- net hyl - net hanesul phonam de
100 n%tré%rlrecpé%bgalmeﬂfs‘ﬁm Rhekeit yl)- y p

2-chl or o- 4 ge44{ R4 guﬁﬂﬁﬁpanesulphonyl met hyl - am no) - cyclopentyloxy] 5-
tr|fluoronethy§ pyr?%?dln 2-yl am no} - 5- met hoxy- N- (4- net hyl - pi perazi n-1-y1)-

benzam de 101 .
2-f|uoro-4-{44@ﬂ{{§%§-2-(nephazﬁsulphonyl met hyl - am no) - cyclopentylﬁ%y]-S-

trifluoromethyl-Qyimdin-2- no} - 5- met hoxy- N—(4 met hyl plpera 1-y1)-
benzam de 10 NH ‘}gﬁ NH

2-chl or o-4-{44( R,2R)-2-(ne hanesul phonyl - net h am no) - cycl openfyl oxy] - 5-
trifluoronet -pyrimdin-2 ylanlno} 5- met hoxy- N- (1- met hyl - pi peri di n-4-y1) -

benzam de 103

2-f 1 uor o- 4- {44(1' Q) -2- (neth ul phony! - nethybja no) - cycl opent yl oxy] - 5-
trifluoronethyl- Hn1d|n 2-ylam no} - 5- nethox -h%&} nmet hyl - plperldle)4 yl) -

benzam de 10
2-fl uoro- R 2R) - 2<yet anesulphonylanl o-cycl ohexyl oxy) - 5-t N f | uor one
thylpyrin1 n- yl am.no] - 5-'met hoxy- N- ( 1- net hyl - pi per.i di n-4-y1) - bénzani de

WO 2011/039344PCT/EP2010/064628 The present invention further retfates to
hydr at es, solvates pol ynor phs, netabolites, derivatives and pr Ngf of
conpounds of gené ab formul-ar-(1a) and (1 b) -tn anot her aspect
invention relatésTo conpoughs of gener al la (la) and (1 b) t he
phar maceuti c ;u-eptabﬂad/EWis t her eof OadNhedi caments. 51 n anot her

S

aspect the i ion relate o conpounds of general formula (la) MAd (1 b)
- or the pipgfnmeceutically adceptable salts therepof - for use in th

treat ment and/ or preventlonh5i cancer, |nfect|oﬁ%\ i nfl anmati ons

aut oi mune di seases. ° I n anot her aspect the invention relates to conpounds
of general fornula (1la) and (1 b) - or the pharpnaceutically accept |
salts thereof - for use in the treat ment and/ o\ LlQprevention of cancér.’ In
anot her aspect the invention r @es to compoun of general for a)
and (1 b) - or ©Ohe pharnaceu iC y acceptabl e Mts thereof - ﬁ:ijﬁse in
the treatnent andlor preve }? prostate cancer, ovarian Cj/

pancreati neerNand b i cancer. In aother aspect t i nvention
relates t process for {the treatnment and/ gN_prevention of 7 15 cancer
conprising adm nistering a therapeutically ef fective amount of a conpound
of general forrmula (1la) or (Ob) - or one of the pharmaceutically

acceptabl e salts thereof -~ tgla. person. |In another ect the i nvenf
relates to &0 Tnaceutlcaﬂ“préparation cont ai nin }qctlve substanggone
Or nore CONPRI{| mds of gener formula (1a) and/or Eﬂ or the
ion
t he

20pharnaceut|c IIy accept abl g salts thereof ally in
with conventlé; exci pi entg” and/or c rlegrA\ n anot her aﬁggg
invention reldtes to a pharhaceutlcal ion conpri si conpound of
general formula (Ia) and/or (1 b) or one of the pharmaceutically

acceptabl e salts thereof - apd at Ieast one ot her cytostatic or cytotoxic
active substance different @f oNH

O N N~ NH A0
/%\’NH \\&—] /KE:J Zl\;jﬁh



25fornmula (la) and (1 b). Definitions As used herein, the follow ng
definitions apply, unless stated otherwi se: WO

2011/ 0393 ORCT/BPRP10/ 064628 Al kyl is made up of the sulpCymra@e/osmbar at ed
hydr ocar bon chai ns and unsaturated hydrocarbon chains, while the latter may
be further subdivided into hydrocarbon chains with a double bond (al kenyl)
and hydrocarbon chains with a triple bond (alkynyl). 5 Al kenyl contains at
| east one doubl e bond, al kynyl contains at |east one triple bond. If a

hydr ocarbon chain were to carry both at | east one double bond and al so at

| east one triple bond, by defimghtion it would belong to the al kynyl
sub-group. Al the. sub gr oups nti oned above nay further be divided into
strai ght-chain @) r.anched) B branched. |If IkyI is SubStIt$@¥¥£\the
substitution nayigb nono- or polysubstltutloh?l fPeach case, at aljH he
hydr ogen- car g car bon i ndependent | one anot her | es of
represenh%é i ndi vi ghb groups ar ‘ygigted bel ow. Stigigﬁf-chain
(unbranc ) or branched turated hydroca chai ns: nethyl yl;

n- propyl ; isopropyl (1-nethylethyl); n-butyl; 1-methyl propyl; isobutyl
(2-nethy|pr00@ 7~sec.-butyl (1-methylpropyl); tert.-butyl
(1,1-dinethylethyl); n-pentyl; 1- 15 nethyL utyI 1- ethylpropyl; i sopentyl

( 3- net hyl but y4: eopenty (2 2 th -pro nOREXY! ;

2, 3-di net hy butlyl 3 3- d)ndﬂ utyl ; 2- met hyl - pentyl ;
3- et hyl pen ) ﬁlheptyl hthexyI 3- met exyl; 2, 2-dinethyl pentyl;
2, 3-di met hyl pentyl ;, 2, 4- d| hyIpentyIan& 3-d t hyl pentyl ;

2,2, 3- trlnethylbutyl 3-ethyl pentyl; n-octyl; n-nonyl; ndecyl etc.
20St rai ght - chai n (unbranched) or branched alkenyl vi nyl (ethenyl);

D275 S o M PABRogRE s P RESRERA Mo o B Er e

1- net hyl - ppogfei2ecaypboditentst (BP), wheogpn 1- enyI 1- et hyl i denepropyl ;

pent - 1- enyl pent - 2-enyl ; pent-3-enyl; pent-4-enyl; 3-nethy|but-3-eny|;
3- et hyl - bdﬁ4§s@ﬂ@bdﬁ6mmmmmg but - 1- enyI hex- 1- enyI; hex- 2- enyl ;

hex- 3-enyl; 25 hex-4-enyl; hex-5-enyl; 2 3-di net hyl - but - 3-enyl ;
2,3-dinethy| but - 2-enyl; 2-nethylidene-3- nethyl butyl; >

2, 3-di net hyl -but-1-enyl; hexa-1, 3-dienyl; hexa-1,4-dienyl; r/\N

penta 1, 4-di enyl; penta-1, 3- dlenyj but a- 1, NEDYI

2, 3- dlnethylbut -1 dlene et Nétralght chain (unbranched) or branched
aIkynyI: qqhyhyl pr o nyl; propxe-ynhyl; but-1- N O but - 2-ynyl ;

but - 3-ynyl; 1-nethyl-prop-2 30et c. 2011/039344PCT/EP2010/064628 By

the terms propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl etc.
W t hout any further deflnltlon arg. nmeant saturated hydrocarbon ¥ps With
the correspondi ng nunher of c;:bmn “atons, all the i soneric for.pgﬁelng

e

i ncl uded. By the %QL ‘propen but enyl , pe@{\ , hexenyl nyl

octenyl, nonenyl, nyl et mnthout anyqf ther dgdini on are meant
unsat ur at ed QEQ%? on gré}ﬁs W th theuﬁprfespondlng nunb car bon
atonms and a doubf”e bond, the isomerit forns, i.e. (Z)/(E) |soners,

bei ng i ncl uded wkere. appllcable By the tergrs .butadienyl, pentadienyl,

hexadi enyl , hept r@ﬁyl oct adi enyl, nonadi by decadienyl etc. without
any further defifnityon are neant unsaturat¢d 'Nydrocarbon groups 10with the
correspondi ng n r of carbon atonB and Hmpjﬁouble bonds, all the isoneric
forns, g.e. (2)/(E) isoners, b@]ng i ncl uded where appllcable

In other preferred embodiments (E17) the present invention relates to compounds of the

preferred embodiments (E9), wherein

R® is selected from among

-15-



By the ternms propynyl, butynyl, pentynyl, hexynyl, heptynyl, octynyl,
nonynyl, decynyl etc. without any further definition are neant unsaturated
hydr ocar bwo 2griospsi4wi t h t he correspondi ng nunber of car pon/ERR@OBcERE a
triple bond, all the isonmeric fornms being 15included. By the term heteroal k
| are neant groups which can be derived fromthe al kyl as defined above in
its broadest sense if, in the hydrocarbon chains, one or nore of the groups
-CH3 are replaced i ndependently of one another by the groups -OH, -SH or
-NH2, one or nore of the groups -CH2- are repl aced i ndependently of one
another by the group -0-, -S or QO-\H , one or nore of the groups are
repl aced by the grou N->.one or re of the groups =CH are replaced by
the group =N-, one_of hbre of vhe greups 25 #N2-are repl agl” by the group
=NH or one or nore the gr ougps_kECH are repI ed by the\grdgghEN whil e
overall there may ‘y be a naxrnuntof three heﬂeroatons i@ et eroal kyl ,
there nust be at |ea ane car bon atom bet ween two oxygen atons and WO
2011/ 039344PCT/ EP2010 334628 bet ween two sul phur “atons or between one

oxygen and one su tom and the group as #NHole nust be chenically
stable. It is i I'y apparent fromthe i{ndkrect definition/derivation
fromal kyl that heI%roaIkyI is made up of theNsuﬁlgroups saturat ed
hydrocarbon chains With 5 heteroat®n(s), heteroalkenyl and het eroal kynyl ,
and one further subdivision may be carried out into straight-chain
(unbranched) and branched. If a heteroalkyl IS substituted, the
substituti |, .t
nydr ogen- cay Py ek G Re Ao BB s R etbaetR oo B3 fopdhgSnas e
|ndependenmﬁgemédemeoanmmth9Lw@EmmmalkyI itself may be linked to the
nol ecul e as a substituent both via a 10carbon atom and via a heteroatom
Typi cal ex&¥is eslectedirbinstreahgoel ow.  di met hyl ami nonet hyl ; di net hyl ami noet hyl
(1- di et hyl am noet hyl ; 2-di et hyl -am noet hyl ); di methyl am nopr opyl
(1-di et hyl am nopr opyLQ 2-di met hyl am nopr opyl , 3-dinethylanino-C?ropyI);
di et hyl am nonet hyl ; ethylantnoethyl (1-di et hyTani noet hyl , .
2-di et hyl am noet hy y His dlethylagtnopropyl (1+qmethylan1noo?§ yl, 2-
di et hyl am no- pr opy 3-di et hyl anmi’nopr.opyl ): dii sopropyl ami noet
(1-diisopropy|aninoethy| 2-di -i sopropyl am noet hyl); bis-2- ne%ﬁox eth
yl am no; [2-(dinethylanino-ethyI)ethyI-anino]-nethyl;
342- (di et hyl am no-et hyl )- ethyl-am noFpropyl; hydroxynmethyl; NH
2- hydr oxy-et hyl ; 3-hydroxypropyl; nethoxy; ethoxy pr opoxy; m@thoxynethyl
2- met hoxyet hyl etc. 20Hal ogen denotes fluorine, chlorine, br ne and/ or
i odine atons. Ha ii' VAR deriiﬁg_JfOntalkyl iigherernbefo e defined in
its broadest sen en one o re hydrogen ons of the Nydrocarbon
chain are replaced independently of one another by hal ogen atonms, which may
be identical or diff@LTpt. It is imrediately appar ent fromthe indirect
definition/derivation¥rom al kyl that hal oal kyl i ssmade up of the sub- 25
groups saturated rﬁgyhtocarbdﬂcb \ns, halanE:g§l and hal ynyl, and
further subdivisilon y be made info stralght ai)n (unbranched) and
branched. |f a,hNLoahk is subgqQtuted, the s titution nﬂy e nono- or
pol ysubstitution in each case, at all the hydrogen-carrying carbon atons,
i ndependently of one anot her. Typi cal exanpl es include -OF3; -CHF2;
- CH2F; - CF2CF3; -CHFCF3; - CH2GEH! H3; 30- CHFCH3; - CF2CF2CF3;
- CF2CH2CH3; - CF=CF23nd- CCl =CH2; - CBr =CH2; .- Cl =CH2;

5

In other preferred embodiments (E19) the present invention relates to compounds of the

preferred embodiments (E9), wherein

R® is selected from among

-16-



- CEO CF3; -CHFCH2CH3; and - CHFCH2CF3. WD 2011/ 039344PCT/ EP2010/ 064628
Cycl oal kyl is made up of the sub-groups nonocyclic hydrocarbon rings,

bi cycl i c Wodnoomedzan ri ngs and spirohydrocarbon rings, WRoTIEP2@a0bi63tib- gr oup
may be further subdivided into saturated and unsaturated (cycl oal kenyl).
The termunsaturated 5 neans that in the ring systemin question there is
at | east one doubl e bond, but no aromatic systemis formed. In bicyclic
hydrocarbon rings two rings are linked such that they have at |east two
carbon atons in common. |n spirohydrocarbon rings one carbon atom
(spiroatom is sharéd by two r| gs. If a cycloalkyl is substituted, the
substitution may be no- or substitution.in each case, at.all. the
hydr ogen- carryi ng_caNign at o ﬂndepend I’ of one anot h(h@cl oal kyl

itself may be Iinked to the{nol e as s tuent via a NUJQabIe
position of theN{ing systenfl pi cal exanpl |nd|V|dugﬁ<sub groups are
| i sted bel ow. nmonocyclic:saturated hydrocar bon r| ngand cycl opropyl ;

cycl obutyl; cyclopentyl; cyclohexyl; cycloheptyl etc. 15nbnocyclic
unsat ur at ed hydr ocar bon ri ngs: cycloprop 1-enyl; cycl oprop-2-enyl;

cyclobut - 11@myler prafered WmissoRhidits tﬁaer&@ﬂmnvén@w}elat@y% %Bﬁl'bbur?dseab’éll the
cycl opent - 3-enyl ; cycl ohex-1-enyl; cycl ohex-2-enyl; cycl ohex- 3-enyl

cycl ohept - Bbeygrmentignadsapadimenipywhergipc| ohept - 3- enyl : cycl ohept 4 enyI
cyclobuta-1, 3- dienyl; c cl openta-1, 4- dleqy cyclopenta 1,3-d

cycl opent a-£8c. dReny : eRERILY 15ejectoddi By | :arBoRd oKerdliy, S(Eﬂ@WQPaWW
cycl ohexa- 234é}ec9blgé‘ll(§/lalk9’ly(ﬁeqwaclqeér}ﬁlhll%fI‘YEG méﬁ{tfélm%e?eréalkﬂl g@yhmemtﬁzred

saturated and unsaturated bicyclic hydrocarbon rings: bicyclo[2. 2.0] he
bi cycl o[ 3. Detsrerystaplkyl. dr %&%TQ?F@ Ppissegycloafiiylalivl. of B2 membsied, jh: eteroaryl and

bi cycl o[ 4. %‘Qim@ﬁ%bNQQQﬁébmgkm4ndenyl) bi cycl o[ 4. 4. 0] decyl
(decahydr onapht hal ene) ; 25b|cyclo[2 2, 1] heptyl (norbornyl);

(bicycl o] 2.edcH | e a- duikrb® @R3P éﬂ@rlquﬂk&beadént@l e&etEd from among =0, -OR",

bi | 2 t-2- | 4, t |
o §§§|8{3 2 eBkieog B NRR: COR&e, ?%ﬁéwma% GO ST Dk
oLy dhoRonSlope: SR ) @8%3445?%??*3;3% 'C O&QfRE’NETRéw
oot es 1t heC R R P IR SO N B NRACI R O WO%@. sy

in each casngwm:@hgpfahdqa@@gycgﬂmge The al kyl group as substltuent i's
directly linked to the nolecule and is in turn substituted by a cycl oal kyl

Q{OUIO Thte eglbtky#c mﬁ??]&wéhmhkwéteﬂgyﬂﬂ@gehId”likee?rdlm) b@ttl;inam; @umutgealbzmhecag bon
alons Sulta e or IS ur Q- S | ve Su rup a

ol a kvt Mg, R R AR B T RSP RatAC OB PG gl Siraeey iapipy)
denot elafs oI 11,cyblbalkgalblktyr l@%{&é![rylgcg%ﬁhﬂmkyg | DS midiniberéd hbmsélkwns 8a rieivierdd

ri ng. an ut e e Su S 1 O non

bol subst | RgteraiycloR R4 rbesed Beieemalon gL o A rmemirges de soom e b,

i ndependentgl18 @EnmbBRdaredrbeflalkyryl itself may be linked 10to the nol ecul e
as substituent via any suitable position of the ring system Typi cal

exanpl es i rettdR® Ehanylitabraphdupy bnd iindadependénty- selbstdd cromdemmydng =D, 20R°4-
tetrahydronapht byl 809 HHOr eQibre. (ONR®R®, -N(RNR®R®, halogen, -GFs, -CN, -NO,
20  -S(OLR%, -S(ORNRPR®, -C(O)R®, -C(OJOR®, -C(ONR°R®, -C(ON(RENR°R®,
_C(O)N(RY)OR®, -OC(O)R?, -OC(0)NRCR?, -N(R%)C(O)R®, -N(OR®)C(O)R®, -N(R9)S(O)R?,
-N(R)C(O)OR® and -N(R%)C(O)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 Ci.salkyl, Cascycloalkyl,
25 Cyqqcycloalkylalkyl, 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;

-17-



Car bobi cyclic ring systens conprise bicyclic carbon rings with at |east one
aromatic ring, such as for exanple bicyclooctatrienyl, indanyl,

1, 2, 3, 4- twonahydvzamapht hyl and 156, 7, 8, 9-t et r ahydr obenz @cyaiPode 64628
Aryl al kyl denotes the conbination of the groups al kyl and aryl as

her ei nbefore defined, in each case in their broadest sense. The al kyl group
as substituent is directly linked to the nolecule and is in turn
substituted by an aryl group. The alkyl and aryl nay be linked in both
groups via any carbon atons suitable for this purpose. The respective

sub- gr oups €20bR' il mywlta@lmgrauglan@wsenéqawdenw &ﬁd@zﬂecr fiomteenangrisilegeni PRo8Nd he
two groups. s yﬁ% exanpl es i nclude benzyl; 1-phenylethyl; 2-phenylethyl;
phenyl vi nyl ; enyIaIIyI etc. Heteroaryl denot es nDnocycIic aromatic rings,

bi - or pol )é%lﬁﬁlRwlnlabB&ﬂo%Ylﬁ); %@ﬁo\é’bt d%f be%ﬁ ecarc[?/%‘éfk{ﬂ rdﬂ%%g(tﬂ)g@bﬂ%lrylbn

conpared w correspon ary 0 ain 25

or nore car%marsdx ensaniakybr2- ﬁmne;nbef@@me&aoalw IBfmernkegred hetaspeygtoahryl, 4-14
sel ected i Qc?mrlé{ rBE Ry RNOEReT Fn%ﬁh%b Nfe r&arrﬁg %F 8%'8th{en%¢ed
oxygen, while the resu tlng group nmust be chemically Sta a

het er oaryl hetereargletyk ut ed, the substitution may be nono- or

pol ysubstitution in each case, at all the hydrogen-carrying carbon and/or
ni trogen atgnfe dbﬁd@-ﬁ%qm Mreﬂﬂfrregr@nmgﬂrs in IREhR' Gadidrehtt $Blebuids parts of
30substituent may be |inked he nol ecul e via any suitable position of
the ring sykg @ﬁmpgém!ﬁ é‘é‘?%@'ﬁgdﬁdhw”tv%@fé’h Uwr@bﬂlb)or:angP@qumyovlmzs
Typi cal eX%ﬁBhﬁ‘e‘% ||$ra‘ﬁ¥|de§'Fr86‘ v R th”@"ﬁ?@éf@éuh@ ﬁﬁfe‘?rre‘af%foﬂp%undi L{Wﬂ anél huepy! ;
pyrrolyl; oxazol hi azolyl; isoxazolyl; isothiazolyl; pyrazolyl

i m dazdpyl aCWrP'tﬁ‘ﬂd‘P We'”Y@t'Pﬁﬂégwe”C@@éﬂﬂ' apeHyts ofpfﬁf%rcﬁdamrgﬂundweq%yng to
pyrimdyl: Ryl eamnnyhy aery(1 '%,lndlﬁd&él'e@lﬂio@%ent%ykfﬂlﬁl ao@itiddfined by this
pyrrolyl - N-oxide; pyrimdinyl-Noxid (fyrl dazi nyl oxi d

pyrazi nyl - Noﬁbbir@éon ISrﬁX@E?ZSéWﬂSq\!P@WQPea” is gr&pPiFICyPLINe WP@I@”

oxazol yl - N-oxi de; thiazol yl - Noxi de; oxadi azol yl - N- oxi de;

thiadiaZO|y#ﬂmmgﬁyq&ﬁeﬁéd@&ﬁb&hm%bﬂ%lde tetrazol yl -N-oxide etc. bicyclic
and polycyclic heteroaryls: indolyl; isoindolyl; benzofuryl; benzothienyl;

benzoxazol yiz bﬂ[uagﬁhlquMbthah@mpr@aylam{oyuhdan i@/l Pgltrﬁ@bmn@eﬁﬁ}léﬂynmldm-

benzi m dazol yl azol yl; isoquinolinyl ﬁUInO i ny U|noxa inyl;

ci nnolinyl ; pht%dpﬂﬂmﬂ"meWBFﬁ' @ﬂPﬂVY””%% Hb?ypé@PﬁVF'elndoI|Z|nyl

oxazol opyr lzdnyl 2-fobrdaz pPRYTR, Qm? 1 nﬁaﬁmei%mrphdwwmmoumu Disky)-8- ﬁrmg&bmémw
chromanyl ; tetrahﬁgwplsqu|no |sobenzotetrahydrofuryl

i soi ndolin
o obanoat ot + oG AL S SBB Y She b BRssia o b Zgidadony T dyl
benzot et r alpgir of Hiyro:4-PENERLAY- I‘If\lmédfaﬁeémpmwl mePy-arfpb)- mdéﬁ-ZWQl oxol yl ;

phenoxazi nyl ; phenot hi azinyl; pterid | ; benzot hi azaol yl ; |n1dazopyr|dyl
i m dazot hi azol yﬁr'f'UﬂpﬂgeHryb%m'ﬂ@c%zﬂim '5 ’B%tﬁﬂ%%géiﬂ‘ﬂw p'%’é‘ﬁi‘o‘kéil nyl ;
dlhydroben2|sotg@ﬁ@hﬂyg benzopyranyl benzothlopyranyl counarlnyl
i socounarinyl ; chronnﬁ%%; chr omanon tetrahydrqu|noI|n

r

i ydr oqui 1 | TR R oA RPN TN BTG Ry By uorometry-

di hydr ocunar i nYﬂ)yrlnmjlh}Zj*IQﬂnﬁ@?-GfméthM V- (nmtm@weﬂ@.ﬂw -yl)- b@r&zjﬁd@@xanyl 20
benzoxazollnonyl i ndol yl oxXi in ollnyuoﬁ+ox e;

i soqui nol yI2 8Nox?Htéor%ﬁai“n@a%?mmwmsa@howﬂmaqyplewntww.Sdta omety-

pht hal azi nyl - In‘ﬂ@lnz glmlnno By thONGXNAemetiyilametitih-4NIprérdtimide
benzot hi azol ﬁf ﬂ F daz%gélghko;ﬂgg bené%% éranél-S-OX|de

and benzot rﬁ%pyf é‘h{XFRéps)ﬂdﬁ”EﬁEh%S%‘PB nylgtednGBMinpndany3- YJ@X P BROTEIYEi se
for exanple di hmdrnq&arzzﬁémrrwhs rﬁiéthmrm(@@4sc}2ﬁml@mymuﬁe&hyl -dibdiaepiyndol vl
di hydr oi soi ndol di. hydr obenzot hi ophenyl i hydr oi sobenzot hi ophenyl
d|hydr0|ndazoly%rufm%kben2|soxazolyl 1H- 1, 2- benzi soxazol yl ,

1, 2- benzot 312z op Mliero4-B-[i( £R, Qﬂﬁqu@thhh’et,lﬂﬂwﬂyﬂmbthmlémlno) indan-2- onxy] -5-
3,4-tetrahydro-2H i so U|noI|n tetrahé rqﬂU|noI chro
rm

i sochr omanyl , i %8¢eP ypym?'W6%W?WH§% ARG --memoxy1|nemyL

di hydr o- 2ththa@ggmnthMQQm&ghmgrOC|nnollnyl tetrahydrqu|nazoI|nyI
tetrahydrobenzq%paze '3% g 30tetrahydrobenzoxaz
164628

epinyl. WO
2011/ 039344HCT/ £BHBT R TS PRAPRIY O BTV SBRBVIRN B of ¢ he
al kyl and het er gigiotometryupgrintiaihi DEEm-SLAGEHRY-A-(1infeteapibetiames-In t hei r

br oadest sense. The al kyl group as substituent is directly linked to the
nol ecule and is in turn substituted by a heteroaryl group. The |inking of
the al kyl and heteroaryl may be achi evedl®n the al kyl side via any carbon
atons 5 suitable for this purpose and on the heteroaryl side by any carbon
or nitrogen atonms suitable for this purpose. The respective sub-groups of
al kyl and heteroaryl are also included in the conbination of the two
groups. By the term heterocycl oal kyl are neant groups which are derived



15 present in all the possible oxidation stages (sul phur 4 sul phoxide -SO,
sul phone-S02-; nitrogen 4 Noxide). It is imedi ately apparent fromthe

i ndi rect wof2oniwpaan/ deri vati on from cycl oal kyl that het ecompedioabdogs is
made up of the sub-groups nonocyclic heterorings, bicyclic hetero-rings and
spirohetero-rings, while each sub-group can also be further subdivided into
saturated and unsaturated (heterocycloal kenyl). The term 20 unsaturated
nmeans that in the ring systemin question there is at |east one double
bond, but no aromatic systemis fornmed. In bicyclic hetero-rings two rings
are |inked suchberzamidehey have at |east two atonms in conmmon. In

spi rohet er 0 15 1 hrgs. If a
heterocyclgg{ ?ﬁlg%ghgﬁqﬁfgﬁngHb&%HE£ Stlphmbﬁﬁﬁ%g@%ggﬁﬁgﬁﬁgoggﬁﬁ

pol ysubstituti otﬁlflucvroeetttyl pytiRidingg- ylaminoj-emetpexyolyd -neetnylypinegdiost-Wdn and/ or
25 nitrogen ato&%1 hﬂﬂfpendently of one another. Heterocycloal kyl itself as
substituent may be [1nked to the nolecule via any suitable position of the
ri ng systert? Typi{tHl Repimeihanesulptonml-heshyl-eminagcrelpexytoxyH§-tiflaaropsitii.

nonocyclic hete 1RAS) ¥ f uryl
pyrrolidinyl; p r&gI?§§$§ﬁrﬁ#gazoragpNgm%ﬁhﬁﬂgf%ﬁﬁglq? t%h Qﬁgéollnyl 30
pyr a_zgt i d: rml; N HiBIZiR)wtmqm:sersuldhwwl meﬁiyﬂrerrm)ﬂman Zaxlpxsdﬁytrlﬂucagmethdl nyl ;
azetidinyl; 1, an I RHRRAN r

thlonnrphollnyl dﬁﬁ%ﬂ 6@?39ﬁgxﬁ®hg |per|d¥ IHR‘pﬂ%%?%%b&%?nyl

hort hi onorEshol 2-6bro-4i-oo hanesulonyl-methyl-amino)-

Cetranydr opyr ang e el ATl ol t%@t@ﬁ& SR SR ppprcindiot Ayl
tetrahydrothien9¢nzahwkbth|onnrphol|nyI S, S di oxi de: oxazoliainonyl

di hydr opyr |y I Iy I

G o py?ﬁz‘% dﬁ5 thBﬁd{]yEE Ozr 2 ({met@rﬁz\églﬁ)ﬂ&w ﬁ?étrﬁw bmirf) ey dboanibey!

t et r ahydr ot hi enwrmsdlﬁva ﬂ@mlntO}-:Qrf RLedP-oteth axyY- (1SmSﬂUI piREdHEN-4-yl)-benzamide

5honot hi o hoj i % anyl 1, 4-
di hydr opyrfgdao A %tx'b:lo'% 4)é()fcl | Qezrr]%{re?% h sat%@gawcg%w (:!;H;({ ted)

8- azabi cycl o[ 3. wrm]leat%yylammﬁébpwwtmxy {foweiflyl-piperazin-1-yl)- benzamlde

2- oxa- 5-az cy I 18P Vi

3, 8-di aza- g&fvcycllq ?%@H%gfﬁpqﬂtbﬂ b%t;fg?é aozt) @@ﬁéﬂ&[% %e/gnqﬁ(s]é

101- aza- bi cycl ol[rlﬁuqrom}ettwt wrlmlsln84 wpé\&andﬂncwlg-bfrae y&rp@tttayesulphonamlde

3, 9-di aza- C

hexahydr o- t?fu@z[%e[]'%[)f? %A ﬂ??ﬁg)ﬁ@tﬁ%%ﬁ@ﬁ%%ﬁeﬂ{fa% t)%?g%ﬂe&tylmg] N

unsat ur at ed) : trifluroethyarwimidior2ylsnied-ptmethoxxN-(3-ngtolyl-pigraghn-i of)4. 5] decyl ;
2, 6-di aza-spiro %H% tyI 2 7- di aza-spiro[4. 4] nonyl;
2,6-diaza-spiro§1f octy 9 di aza-spiro[ 5. 5] undecyl; 2, 8-di aza-

15spi r o[ 4. SlMecslueiod- Hl-[ét%?&-?dtn@man?&émhgnwl detst@sinoheydenebiviayl-en of t he
al kyl and heter f ase in
t heir broadest gg%@éﬂ%hﬁ' gf%8M9§ gﬁﬁi g@éﬁagﬁggﬁﬁﬁgrﬂg¥%@fﬁﬁﬁlinked to
t he nol ecul e anlernzemide t urn substltuted by a heterocycloalkyl group. The
l'i nki ng of e t-25,OC U=kyl side
20"vi 2 any 2 b oL e o A R 25 Bt s
het er ocycl oal kylrifleergmetiyl- awymd'ar%wﬁmmo}ﬁrmetbgehwﬂmﬁhxdmlrtealslné ¥ior this
pur pose. The re&g&g&m&p sub- groups of al kyl and heterocycloalkyl are al so

[

included in the co nati on of the two qrou ps. By the termsuitable

substi t uent103s Zraero-4a{dslib32Ri-ddmethengsu mpnwh@etmbam@ﬁﬂcmonentwqxub5on
account of its hao

chem cal stabiI?ﬁgﬁegéﬂgp&%ﬁ@d%ggw?@nﬁ%gnt aﬂh§@3?&gggﬁ6§¥§ﬁﬁga the form
of its precursopenm@midsol ite. A distinction may be nade between partly

mul ti-part rr rQar i i }
Tatt o7 cont B 1 Ra A S o gL S A Rrork R

bi ol ogi cal met akimidiatd-yaminphe-reeth exvelt-(haethm-pirepdin -pengi@mia h pr odr ug
30systens of this kind (Sl oan, Kenneth B.; Wasdo, Scott C The rol e of
prodrugs in penetration enhancenent. Percutaneous Penetration Enhancers
(2nd Edition) (2006).51- WD 2011/ 039344PCT/ EP2010/ 064628 64; Ll oyd, Andrew
W Prodrugs. Smth and WIllians' Introduction to the Principles of Drug
Design and Action (4th Edition) (2006), 211-232; Neervannan, Seshadri .
Strategies to inmpact solubility and dissolution rate during drug |ead
optim zation: salt selection and prodrugl@%esi gn approaches. Anerican

Phar maceutical Review (2004), 7(5), 108.110- 5 113). A suitable prodrug
contains for exanple a substance of the general fornulae which is Iinked
via an enzymatical ly cleavable |inker (e.g. carbamate, phosphate,
N—gly005|de or a dlsulphlde group to a dlssolutlon |nprOV|ng substance

Y aa



15 specific phosphatases. The del ayed rel ease of the active substance may
al so involve a sustained-release effect. In addition, nodified

met abol i swbi20n/0383440ccur, thus resulting in a higher efPCctiEracy/06f628 he
active substance or organic specificity. In the case of a prodrug
formul ati on, 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 20 the blood serum has sufficient chem cal
and enzymatic stability to reach the activity site and is also sufficiently
hydr ophi | i dheopreasnirievetien furthers refaties abl kydrates.dbsdlvaies.opolgmntphsl Nethediesr ane

T ansport . EHIAIES BRA BrochiasS Bt o dsgERaa] GRhi (Pl ARZYERC L oal |y T nduced

rel ease of e active substance Wt reasona it goes
w t hout saying, the auxiliary conponents rel eased should be non-toxic.
Wthin the I@éogéemsneﬁbthnenm@mﬁlp@ﬁelatezso ROWEQds Qfm@ne@hﬁmn@ el pedi{1 nmask

or linker, ﬂ% the t &,‘eutlgﬁw %%%eﬁt%@l@rsgﬁ‘gth%%cﬁ _REGSLdilignaMy ch first of all has

to be prepare om t he 1 ngested corrpound y enzymatic and
bi ochem cal processes. List of abbreviations Bubutyl cconcentration

cHexcy cPohdx anRethaaasness thevyerten relaigs Aa pempewits1a/aspawb rmute @rhand iy -
chr omat ogr %phme%%{ﬂhs@é&rcgny%@%sﬁb%%ﬁ%ﬁérw ~Ned¥- did $@ﬁﬁ@ﬁvéa@fﬂbﬁteaﬁaﬁum g

base) DVFN, N-di et hyl f or mam de Qdi met hyl sul phoxi de EAet hyl acetate
ESl el ectr or@r%\fﬁﬂh«}n ploiansern in&ﬂ@ﬂ%m{@mrﬁt@%ﬁn@ﬁmo'mmbeﬁ disgagesxhexyl HPLChi gh
performance Iiquid chromatography iiso IR nfrared spectroscopy Menethyl

MeOHet hanoh apbtRBET Adpeef thk |ﬁ@ﬂ%ﬁ¢él§f@s% 865 PbEndsl siYeHe@NfRRBI0GGRBAY (1B)BSS
spectronmetry NVPN- et hyl pyrrol i done
or the pharmaceutically acceptable salts thereof — for use in the treatment and/or

10  prevention of cancer.

In another aspect the invention relates to compounds of general formula (1a) and (1b) —
or the pharmaceutically acceptable salts thereof — for use in the treatment and/or

prevention of prostate cancer, ovarian cancer, pancreatic cancer and bronchial cancer.

In another aspect the invention relates to a process for the treatment and/or prevention of
15  cancer comprising administering a therapeutically effective amount of a compound of
general formula (1a) or (1b) — or one of the pharmaceutically acceptable salts thereof — to

a person.

In another aspect the invention relates to a pharmaceutical preparation containing as
active substance one or more compounds of general formula (1a) and/or (1b) — or the
20  pharmaceutically acceptable salts thereof — optionally in combination with conventional

excipients and/or carriers.

In another aspect the invention relates to a pharmaceutical preparation comprising a

compound of general formula (1a) and/or (1b) — or one of the pharmaceutically acceptable

salts thereof — and at least one other cytostatic or cytotoxic active substance different from
25 formula (1a)and (1b).

Definitions

As used herein, the following definitions apply, unless stated otherwise:
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NPnor mal phase Pd2dba3tris (di benzylideneacetone)di palladi um(0) Phphenyl
racracemc Rf (Rf)retention factor RPreversed phase RTanbient tenperature
tenp. t enpEO2OUVS934ert . terti ary THFt et rahydrof uran t Retr eCemprran/obione ( HPLC)
Uvul travi ol et WD 2011/ 039344PCT/ EP2010/ 064628 Feat ures and advant ages of
the present invention will becone apparent fromthe follow ng detail ed
Exanpl es which illustrate the fundanentals of the invention by way of
exanple, without restricting its scope: 5Preparation of the conpounds
according to the invention GCeneral Al the reactions are carried out -
unl ess stated otherwise - in conmercially obtainable apparatus using

met hods conyptis QRald Wp ' & blﬁ‘og %%kurb%@ﬁf&@&hﬂ% R4S -andNSHRturated
noi sture-s trve starting rials are st er protective gas and
cor r espondihygrocsasiben @hglnanwhﬂmﬂmeﬂ@ﬂtqtm@h@e fusthagsubisivigdegr Iet%ww@mb@uchanﬁjer

e el e AP a (o 8ERaaIERI0 Mg hyaroodpar RABYKS WRAS RS BDR, GRORYES |

out in an Initrator e by aeo pl orer nade .
cont ai nér s Alkerfl épribing ap least ene chbiﬁ_bondpraékmyéborytamstahlegsi onei trigle bond. Ifa

Chr omat ogr %2?%carboﬁ%5aﬁ1%r@ﬁ@@ﬁfﬁﬁ?{g B 4 é]%r Eﬁsﬁ ﬁ A% t%HS@gnngMDLC

normal phas I't'ca gel Ts use 'S ma I't' pore (name nul a
Silica Si- @@Adssymfr@momﬂ voould bron@ % the cdkyywl e(lRFgrpluasef)\llﬁh@e,SU@ygroups

Macher ey é@%epﬁ{%gﬂmh%‘) B03ived 1Ry s-[rh‘?gﬁtrk%ﬂﬂéé%aqﬁngraqched and

chr omat ogr ap y IS carrie ut on ready-nmade SI l'1ca” ge ateS on
gl ass (wi t framehededtenatkyi ﬁoﬁl@ahtutedFﬂ@M})swﬁw@ Mgy e madno- QBWﬁéSLﬂﬁéb’é@@m ve

hi gh prgss PLC). i ﬁg@% de by
Wat er s ?na%gh Eél({]ée)rra %@g@%%ﬁﬁ@.gg Bﬁ/ﬁ%@@%l %%ﬁdéﬁq rﬁ@ MS
018, 5 pm BExemples@d renrewBitives ShindigidyplesuDiBoUS gienisted bﬁlomo mm or Sunfl re
018 OBD, 19 x 100 mnm 5 pmor Sunfire Prep C 10 pm OBD 50 x 150 nm or

X- Bri dge Pr#faight-ghain fibrmrohed) or anahey saiatpe Aydroearher chaitsbax SB-C8 5 pm
PrepHT 21.2x 50 mm and 30 Phenomenex (naned Gemini 018 5 pm AXI A 21.2 X
50 nm or G&MgtAY) etfeyli1om-praryd igorsm Vink)-Methdetail thUé&'I 1HPE€0ykpf<wbt iseRutyl
control) i3 ﬁ%ﬁﬁylﬁgpyﬂ)‘tsé@' Blﬁ’tylcgl' hﬁ%ﬂ%ldﬂ@d% B, L‘E@WI E('1“1 &lﬂ@lﬁg@thy%mnb@éhtﬁal (O:

5 pm 21.2 X S henoneneX
(named:15 Ger'ﬂilﬁfihy|(9!!8/|31 pthyzorfapssl@I&ﬁpﬁntwmwlb@tg*s)mmrﬁviz@mﬂmwmpyl)

n-hexyl; 2,3-dimethylbutyl; 2,2-dimethylbutyl; 3,3-dimethylbutyl; 2-methyl-pentyl; 3-methyl-

pentyl; 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.

20 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;

25 hex-4-enyl; hex-5-enyl; 2,3-dimethyl-but-3-enyl; 2,3-dimethyl-but-2-enyl; 2-methylidene-3-
methylbutyl; 2,3-dimethyl-but-1-enyl; hexa-1,3-dienyl; hexa-1,4-dienyl; penta-1,4-dienyl;
penta-1,3-dienyl; buta-1,3-dienyl; 2,3-dimethylbuta-1,3-diene etc.

Straight-chain (unbranched) or branched alkynyl:

ethynyl; prop-1-ynyl; prop-2-ynyl; but-1-ynyl; but-2-ynyl; but-3-ynyl; 1-methyl-prop-2-ynyl
30 eftc.
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HPLC mass spectroscopy/ UV spectronetry The retention tines/Ms-ESI+ for
characterising the exanpl es are obtai ned using an HPLC- M5 appar at us (hi gh
per f or marme 2bilgp3pE4chr omat ogr aphy wi th nass detector) mede/EPRy10Agickent .
Compounds that elute with the injection peak are given the retention tine
tRet = 0.00. Method A Col um: Waters, Xterra M5 Cl18, 2.5 pm 2.1 x 30 nm
Part. No. 186000592 10El uant: A: H20 with 0. 1% HCOOH, B: acetonitrile (HPLC
grade) Detection: Ms: Positive and negative node Mass range: 120 - 900 m z
Fragnmentor: 120 Gain EMV: 1; Threshol d: 150; Stepsize: 0.25; UW.: 254 nm;
Bandwi dt h: By theterjneaxroryh:buiyl, peuddl..heBylpherdepastet henyl. Aeow etc. 1@ithaut ahnfugbetinm

.40 C . Gradient in: 5 %% B _ 0.mi.n- 4 95, 0
ol g sl e, Mgt Shltycted i BlatBiton brug with g el ahatig” g} of
sol vent B NetheodiBnCallldnenispdede HrmxibeingdandBiedl8, 2.5 pm 2.1 x 50 nm

Part.No. 186000594 Eluant: A: H20 with 0.1 % HCOOH, B: acetonitrile with 0.1
% HOOOH 25Berttee tarms:eenpo Sitenyiepenienyhegaeny ehaniaiyl, Meesyl apnrpnyl 0ecenybeig. nf z

Fragnmentor ., /@ Gaif Eﬁ“h%ﬂgrgdﬂ%r{j ar%oﬂ?&hw gﬁ 79% h?drB er %rgéf)"s W\%Tih%%hé"'e' |

as 230 nmlInjectio
Gradient: 0 cgaeq;ﬁqmdmg),algoba,reqﬁcag)on atoms and a double bond aII the |somer|c forms, i.e.

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

By the terms butadienyl, pentadienyl, hexadienyl, heptadienyl, octadienyl, nonadienyl,
decadienyl etc. without any further definition are meant unsaturated hydrocarbon groups
10 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

corresponding number of carbon atoms and a triple bond, all the isomeric forms being
15  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
of the groups -CH,- are replaced independently of one another by the groups -O-, -S- or

20 -NH-, one or more of the groups

are replaced by the group

one or more of the groups =CH- are replaced by the group =N-, one or more of the groups
25 =CH, are replaced by the group =NH or one or more of the groups =CH are replaced by
the group =N, while overall there may only be a maximum of three heteroatoms in a

heteroalkyl, there must be at least one carbon atom between two oxygen atoms and

22-



0.00 - 2.50 mMn:5 %4 95 %solvent B 2.50 - 4.00 mn:95 % solvent B 4.00 -
4.50 mn:95 %4 5 %solvent B 4.50 - 6.00 mn:95 % solvent A Method C

5Col umm: WiDens/03%34Br i dge C18, 3.5 pm 2.1 x 50 nm El uarCTAP20i2064628 h 10mM
NH3; B: acetonitrile with 10 nM NH3 Detection: MS: Positive and negative
node Mass range: 100 - 800 nfz Fragnentor: 70 10Gain EMV: Threshol d: 1 mAU,
Stepsize: 2 nm UV. 220-320 nmInjection: Standard 1 pL Flow. 0.8 nL/mn
Colum tenp.:25 C Gadient:0.00 min: 2 %solvent B 150.00 - 4.00 min: 2 %4
98 % solvent B 4.00 - 6.00 min: 98 % solvent B Method D Col um: Wat er s,

X- Bri dge Cbgtwepn3wgrgulphun atensoorrhetwanuentt oxyger20d \one sulphtr toMGIaHhe Riroup

Vhss.r ange TG0 e Btt o8 Bent L e o I EMv: Thr eshol d: 1 mAU: St epsi ze:
emp. 35 C cradrant oo 00 Hhnes G aDL Rohgeb ogBnl gy daalt S galgier
sol vent B heteroalkyl is made up of the sub-groups saturated hydrocarbon chains with
5 heteroatom(s), heteroalkenyl and heteroalkynyl, and one further subdivision may be
carried out into straight-chain (unbranched) and branched. |f 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

10  carbon atom and via a heteroatom.
Typical examples are listed below:

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

15  diethylaminopropyl (1-diethylaminopropyl, 2- diethylamino-propyl, 3-diethylaminopropyl);
diisopropylaminoethyl (1-diisopropylaminoethyl, 2-di-isopropylaminoethyl); bis-2-methoxy-
ethylamino; [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.

20 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-
25  groups saturated halohydrocarbon chains, haloalkenyl and haloalkynyl, and further
subdivision may be made into straight-chain (unbranched) and branched. If a
haloalkyl is substituted, the substitution may be mono- or polysubstitution in each case,

at all the hydrogen-carrying carbon atoms, independently of one another.

Typical examples include -CF3; -CHF,; -CH,F; -CF,CF3; -CHFCF3; -CH,CF3; -CF,CHsg;
30 -CHFCHj;; -CF,CF.,CF3; -CF,CH,CHj;; -CF=CF,; -CCI=CH,; -CBr=CH,; -CI=CHj;
-C=C-CF3; -CHFCH,CHj3; and -CHFCH,CFs.
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4.00 - 6.00 mMn:98 % solvent B 30 Met hod E Col um: Phenomenex Gem ni C18,
3.0 pm 2.0 x 50 nm Eluant: AA H20 with 10 nM NH3; B: acetonitrile with 10
NM NH3 Dewecbhiln3dvs:. Positive and negative node Mass ram@e/EPO@0AHBRO m z
WO 2011/ 039344PCT/ EP2010/ 064628 Fragnmentor: 70 Gain EW: Threshol d: 1 mAU,
Stepsize: 2 nm UV: 220-320 nmlInjection: Standard 1 pL Flow 1.0 nL/mn

5Col um tenp.:35 C Gadient:0.00 mn:2 %solvent B 0.00 - 3.50 mn:2 %4 98
% solvent B 3.50 - 6.00 min:98 % solvent B Method F 10Col umm: Phenonenex
Gemni C18, 3.0 pm 2.0 x 50 nm Eluant: AA H20 with 0.1 % HCOCH, B:
acetonitrile with 0.1 %)HCOOH Det ection: MS: Positive and negative node Mass

05,5 e BT O 0P, YR o B B

C G adi ent hvdtm:arbnn 2m@$sa@kimmmdmrbgn rings5@hite sach 9ubigrogp Mwaydie,irtheB
3.50 - 6. 0%u8§]{?ud%§ r/PoSQLY:?&tedBaFH‘%r&%HBQWE:y@Fo%WQW tehd fem! TheSRlpy are

prepared by t hods of synthes
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 mono- or polysubstitution in each case, at all the hydrogen-carrying carbon atoms,
10 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.

monocyclic saturated hydrocarbon rings:

cyclopropyl; cyclobutyl; cyclopentyl; cyclohexyl; cycloheptyl etc.

15 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-
dienyl; cyclopenta-1,4-dienyl; cyclopenta-1,3-dienyl; cyclopenta-2,4-dienyl; cyclohexa-1,3-
20 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;
bicyclo[4.3.0]nonyl (octahydroindenyl); bicyclo[4.4.0]decyl (decahydronaphthalene);

25  bicyclo[2,2,1]heptyl (norbornyl); (bicyclo[2.2.1]hepta-2,5-dienyl (norborna-2,5-dienyl);
bicyclo[2,2,1]hept-2-enyl (norbornenyl); bicyclo[4.1.0]heptyl (norcaranyl); bicyclo-
[3.1.1]heptyl (pinanyl) etc.

saturated and unsaturated spirohydrocarbon rings:

spiro[2.5]octyl, spiro[3.3]heptyl, spiro[4.5]dec-2-ene etc.

4.



descri bed below, in which the substituents of the general fornulae have the
meani ngs 25 specified herei nbefore. These nethods are intended to

i Il ustratwotzhe/i3gsagnti on wi thout restricting it to thei PCTEPR@0064528
limting the scope of the compounds clained to these Exanples. Were the
preparation of the starting conpounds is not described, they are
commercially obtainable or may be prepared anal ogously to known conpounds
or methods described herein. Substances described in the literature are

prepared accordi ng 30to the published nethods of synthesis. WD
2011/ 03934Q1§!93£Ba@_m oenezs Reacombinasemedfe the abope-ipfirad groupsamiiyé and

conpounds i
substi t ut e&ggifﬁgﬁl’ Irt]);glénuc sgﬁﬁﬁr%ﬂl%éﬁggﬁ%eﬁsg gﬂ%%’!@t tP%thﬁlttﬁg#sa oSy ol
Rz- OH and dinkegrimbeRmolReRle arwl iFhre tuyn debsidttitesuibys @ icy cloaldil gr@penaéletaikﬂ @mbat

extent on | t { i iC
Feacti on coATIA T Ne ket TE o p s b RaltB o SR a g ] s Blrckae,
Rl. RY and TIhRre%ne@tiYmSléa@rhumgfealBxhatnétqyslqgu"m9@ dlee Inclydadl ii thg ceR@ingtien of
conpounds gge nggo t he invention. 10The nucl eophilic aronmatic
substltutlons at A-2 and A-3 are carried out according to nethods
known fromthe literature in common sol vents, such as e.g. THF, DCM NWP,
Et OH, MeOHArHMsNOiRSs MVIO-ukiF AGtrigyBigsarbosings adthiad leask anpr@MtPEAY. (5003l or
NaH or an Qscélﬁjoﬁlﬂﬁ@d Re E%stﬁ?‘tm% Bpmon-gh%r HzQ@ésanoNH? e%léf?gas@%@aﬁlﬂ?e
al cohols Rz-OH are conmerci a ai nabl'e or are synthesised according to
met hods knﬁwwogﬁﬁﬁﬁﬂwégC@®0Pﬁﬁ@%%ﬂ@ﬂﬂ?emﬁﬁéW2ﬁ9ﬁ$ﬁbo e@xﬁﬁ@9$@hmévﬁé§nbﬁd
type I \Whi 68 uEaolac 08 3LRRL Sl Lulibid PSS @Oty GRKehNen be Turt her

nodi fied in RY and In manner knhown from or ana ogous to the literature
to formfurﬁylﬁ?dal?ex%mcp‘les‘}n&iﬁee@ﬂénnﬂ A ssnof, ihaaeyl(2, iemdrofna@nﬁyaay,@A the
groups RY and I rect ﬁg obt ai nabl € 2-am no- 4- oxo- pyfi m di nes of type
|, which cdegahydronppithyangdigrenyl aci d-, sul phoni ¢ aci d-, hal ogen- or

am no- substltuted aryl , 20heteroary| cloalk% or heterocycloalk |, may
be nmodi fi edashobigyelic Hng systers somp(iss Gwy%'&thr QN ABg®MHRra)|Ieqst §éPfa)r°mat'C

al kyl ati on, )éhéﬂ'e%nf a@,& I& OBlcyioctdnly 0 Nind 1,2,3,4-tetrahyd hthyl and
2011/ 03934£|B%T/ EP2010/ OrG4 d?@s Pr e(;:)}goat [ onédg I'Phae%ft arti nge E:ao%/rprga?l%s y I ?n
thei r pPepdradPdairaydmbengeaelonedd. the starting materials are conmmercially
obt ai nabl e, known fromthe literature or easily obtainable by the skilled
man using gegr _g%l d@ﬁ@tb@fﬂ% cdrﬁﬂﬁm@tmfﬁﬂtﬁe foupBiang 2ng Feﬁkt’%r@'ﬂb@l@?@'dém@am c
acid, 4-am_no-2-fluoro-5-nethoxy -benzm? acid (WO 206%/ 003958)

4- (4- chl or &2 52¢h F%%%BF%@P’W?G?}WPW dit e alky Q@HP%)S@SWEF'PH%Q"%WW%O' i d,

4- (4- chl or ehdmolecule and is in turn substituted by an arP/I group. The alkyl and aryl may be linked

trifluoronet hyI pyri m di n-2-yl -am no) - 2- chl or o- 5- met hoxy- benzoi ¢ acid and
4- (4 chl or &1 Both groups via any carbon atoms suitable for this purpose. Thé respective sub-groups

trifl uepomef Byt SYd &l Hiealgo Mbuadd Mahe dombinatir A& tiwgvupenzoi ¢ aci d
(anal ogously to
Typical examples include benzyl; 1-phenylethyl; 2-phenylethyl; phenylvinyl; phenylallyl

etc.

Heteroaryl denotes monocyclic aromatic rings, bi- or polycyclic ring systems with at least
one aromatic ring, which, compared with corresponding aryl or cycloalkyl, contain
25 instead of 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
30 substituent may be linked to the molecule via any suitable position of the ring system, both

carbon and nitrogen.
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10 WO 2007/003596); tert-butyl

4- benzyl am no- 3-f | uor o- pi peri di ne- 1-carboxylate (J. Med. Chem 1999,
42(12), 280200104344 benzyl PCT/EP2010/064628
(3S,4S)-4-tert-but oxycar bonyl am no- 3- hydr oxy- pi peri di ne-1-car boxyl ate and
benzyl

(3R, 4R) - 4-tert - but oxycar bonyl am no- 3- hydr oxy- pi peri di ne- 1- car boxyl ate 15(WD
2004/ 058144) .

4- (4-chloro-5-trifluoromethyl-pyrimdin-2-ylam no) - 3-nmet hoxy- N ( 1- net hyl - pi
peri di n4- y Typisalrexamiptks are listed below.
4-(4-chloro-5-trifluoronethyl-pyrimdin-2-ylam no)-benzoic acid (2.0 g) is
suspended interE@ydig heferpaivisene, mi xed with thionyl chloride (0.84 ) and
heated to 120 C for 2 h with stirring. The reaction mxture is left to cool
to RT and ftftgl dbieodnpyirelyle|axareldt deiazmylnisoxarolyoisginazelybppyrazayl Irrmldézolyl

residue is n F, t C S

4- am no- 1- ﬁﬁkﬁ’wp%ﬁ%ﬁ'gﬂ ne ?Eza_g‘ Sh%%zs%' %Fﬁyg 1%@1 (?}y1l_) Bwéﬁdssg, 3(qaz|nyl

ML THF, 5i s teieriel: @y BEVHEEXidEh @ YFoAdtY-exdei xpYintding-Npwdpsy ayrtsiagﬁvl hexdg: RT
and Sti 11 e Lo ANIGHAd GhidaYO) BALMARBRRARGTIEERAL 06068RLR. d3ad) bz The
reaction mxture I's cool ed product 1Is ltered off and uSed

wi t hout an@qugr@x@éifazp[yH\lqu@@E tmqlazolyl N-OX|de triazolyl- N-OX|de tetrazolyl-N-oxide etc.
N-((1R 2R)-2-hydroxy-indan-1-yl)- N net hyl - met hanesul phonani de a)

(1R 2R) - 2- (igkic 51 pivorErdibagid: anyl oxy) - i ndan- 1- yl ami ne |

(1R 2R)-1-amno-Z-1ndanol (Z2.00 g) is suspended in 20 nL DCM and combi ned

with triet hﬂ’do%mlg@ntﬁc?ryl%ed’ﬂe)urﬂsbéﬁothléﬁ/l %Eo%a@o@? bg}lzotﬂ_a%]yl benzisoxazolyl;
tert-butyl di met h){l chl orosi | ane i s added. The

reacti dA nibengisethiazalyf: rt?eéﬁ"f‘&azﬂ?é"h'”%?zﬁ‘v' dﬁ@lqu'rdﬂ'é‘é' t%'m@a&tuawnp@“ny'
conpl ete, idnddlinf X;ﬁqhwatzmwaa@.rnaz@ﬁwla%ﬁgowatzmm@o%zﬁfw S X P PATHE;

phase is freed fromthe solvent uma)g fhe rotary ‘evaporator. The residue |s
taken up i AMiJBBRPYAAY: PaAtMrEinys inged ispghremagyl; Ghremen e bahydrRisapNRANRY;

once agai n &8 dBlixy i foteh AW irhh §ar Y ryNOisBBénZBRASRY FrBIhFGE 0gigdbaYzothienyl;
(CH2C 2/ EA). The product-containing fractions are conbi néd and freed from

t he sol ventbeﬂé‘?)ﬁ‘éowlhe pyag%yy'ld)élvaﬁgtp%)[tgfahygl)ofuryI benzotetrahydro-thienyl; purinyl;
N-111R2R) 'b%nﬁdoﬁféio‘lyb%r)’érro%ﬂﬁplh]éher$dth@EM&pbYe)rrdwﬂﬂiadb'nlzoWézdmt|Hﬁdﬁ}f!}/ﬁ&ﬂnam

de (1R 2R)-2-(tert-b | - di met hyl -si| anyl oxy)-i ndan-1-yl-am ne ( g)
i s di ssol vdRideRothizely!: @Ndé?ﬁ?r@tﬁ%?ﬁéﬂ W'ﬂﬁsf”ﬁ‘izé'ﬂﬂyPﬁﬁ?‘?f@zcrw”sﬁ'h%ﬂwbeﬁﬁen

net hanesul W&Eﬁlﬁ‘i)ﬁkm‘jh'd@hkéﬁ\ﬂéﬁ 6%eﬁkothrbp2%n@%rﬁa%.r@ddgélcdd;rn%}vnﬁechrm@nyl

reaction mxture is stirred or after elimnation of the solvent it
i s purifi eGhBMaRRMhItehaRsEOHP ol gHPBAGUipelirky Eaydrogyigolinonyl; dihydroiso-
20pr oduct - GRIHAINBh MY dftfy@ed dudis il SdifparBisdR dmaRd If"sﬁﬁﬁdélfn%ﬂgi *b%nﬁgammyl
using the rotary evaporator. 20171/ 039344PCT/ EP2010/ 064

N- RLR, 2f) - Pepeetazobngnyl: -%I'l”’f?éf‘}ﬁ'g/}’ o¥ideafiAobsy-oXiAgaiRdelinp-{\- W'Pr@t WHU'H@'&’h’é{hesu

| phonami de oxide: quinazolinyl-N-oxide; quinoxalinyl-N-oxide; phthalazinyl-N-oxide; indolizinyl-N-

oxide; indazolyl-N-oxide; benzothiazolyl-N-oxide; benzimidazolyl-N-oxide; benzo-

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

Heterobicyclic _ring systems comprise for example dihydrobenzofuryl, dihydroiso-

25 benzofuryl, dihydroindolyl dihydroisoindolyl, dihydrobenzothiophenyl, dihydroisobenzothio-
phenyl, dihydroindazolyl, 1,2-benzisoxazolyl, 1H-1,2-benzisoxazolyl, 1,2-benzothiazolyl,
2,3-tetrahydro-1H-isoquinolinyl, 3,4-tetrahydro-2H-isoquinolinyl, tetrahydroquinolinyl,
chromanyl, isochromanyl, isochromenyl, thiochromanyl, thiochromenyl, dihydro-2H-
phthalazinyl, tetrahydrocinnolinyl, tetrahydroquinazolinyl, tetrahydrobenzodiazepinyl and

30 tetrahydrobenzoxazepinyl.
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Mel | | OK2CO

N RLR, 2R) - 2- (tert-butyl -di met hyl - si | anyl oxy) -i ndan- 1-y1] - net hanesul phonam d
e (0.50 gyvoie11m3gi4gsol ved in 2 nL DMF and m xed with O5PO0EPL@OD6I6Q8 2. 93
mmol ) and Mel (0.10 nL). The reaction mxture is stirred for 2 h and, once
the reaction has ended, conbined with DCM and NaOH (1 N). The organi c phase
is dried on MgSO4 and freed fromthe solvent using the rotary evaporator.
After dissolving in acetonitrile water is added. The precipitate fornmed is
filtered off, washed with water and taken up in DCM After drying on MySO4
t he 10sol vdleteroaryalkl denaies irg wgmbinetierpoatie alkyp@ndt eteragryl groups defined

N ( (1R 2R) 1.2= - e dseVihin n '

N L(IR 2R 5O Bl Daedselibinblc BRANESL SBhet? €0 PR R substiuent 5, e
ul phonani delireelly3@ked ta téledm@e@lle/em |snn @rnﬁummte@bmm&loawmfoamm ﬁrﬁﬂm of
a 1 N sol utjsgfy 'aﬁ( TERY h]eﬁel%gg/l B@%gﬁ@(/eg of AL iyl S Gi at ecarrﬁ 8 I'S
conpl ete the reac |on m Xt ur ree romthe solvent. Ition
of CH2CbH2 istitakledar higcper@oas hd H@Ith(edmieroawll\ialde wgnwsrcgetmncorphﬁg@en gtogns ed
on MgSH4. o]

nor mal pha?&h I?g%tltm%&} Bﬁéb ﬁ-h Qh ‘L’eﬁ?b b@g%ﬂ‘% ctalngo%{gi:ofna}ﬁdargklso
fractions m@@@mbthmﬁmmtrbﬂ@éweﬂwgmmm sol vent using the rotary
evaporator. 20 WO 2011/ 039344PCT/ EP2010/ 064628

N-((1IR 2R) &2~ tﬁé!?jérﬁ’lw_.%o% ereﬁﬁ%tﬁr@r&ﬁ)s Whltghlﬁe%@nvéd ﬁ‘gf‘n'me 3yé|89|ﬁ99§s
(2.0 g) is suspende 2 and at nbi ned acetic
anhydri de mrezrrbeﬁme defined r*fe@c‘lhpdwdfﬁo,@fbﬂne”n% @mq pr @tprmf ﬂle I@r@cUOSR’ﬁHzAﬁanr
the reggti %bljé'@e% RBSGEhdehEy SOONELMothsr tf;‘llthg‘gﬂﬁ}p%d O“S'Sng)rt Nﬁ bPbAE ¥ more of
evaporator and the crude product (HPLC M Ms (M

192) is uséle piwupaFSetRIAtreplased b&&rﬁ%e SMQUH@O‘LN Wlbt'@ Iﬁ‘éf n]@u@ ﬁhartfatei h_meroa OmS
Preparat i ony, bé PPGS%HQIH%@OM@F&HT%QEB 3P|eBisPBne carbon atom between two oxygen
4-{4-[ (1R 2R)- met hanesul phonyl - met hyl - am no) - cycl opent yl ox?/ -

f 1 uor omet hwtormandwb@tWﬁeQIm awipmﬁ}aleﬂwet PRIWgemone oxygeRyandsing&u Rﬂ'uhat@nwr)d ben
zam de @)  the group as a whole must be chemically stable. Heteroatoms may simultaneoysly be
4-1-44( 1R 2R) -2-am no-cycl opent vl oxy)-5-trifl uoronet hyl -pyrim di n- Zg/ am no
| - 3- nefho®yesent M afethrylospiblecaxidation $13gep-(BepgnPdeulphoxide -SO-, sulphone-SO,-
15(R R) - 2- %W}d@%ﬁwlhp&ﬁﬂe(}anﬂé infmbhtelylabpardht fr’o§1 tﬁgquﬁﬂireﬁlode?lnﬁlkiﬁ/ﬂ@ﬁ\%tlgﬂ fr%fn NaH
(135.2 ng) in-di oxane and stirred f mn at RT.

4- (4- chl or ¢ysloatkyl |twrmmtqgvpmwhlamﬁ® ypa}ﬁthe)sue qm%mmy&“%@WP pi p
eri di n-4-y ligRe BRI Q‘Fle(e%gmr{q%)earﬂossﬁi‘i@?é*erﬁlﬁg\{ v@rﬂler'eaclﬁ%b(-&guﬂken afsoagded.

The precipitate forned is filtered f, washe H20, di'ssolved in

CH2d 2 and flérmerré@béwwlmdtInthaa%afedKmbyn%tqr@te@lr(hemocyqle?lkerm'é ?I(ﬁ‘@etﬁﬁ
20  unsaturated means that in the ring system in question there is at least one double bond,
but no aromatic system is formed. In bicyclic hetero-rings two rings are linked such that
they have at least two atoms in common. In spirohetero-rings one carbon atom
(spiroatom) is shared by two rings. If a heterocycloalkyl is substituted, the substitution
may be mono- or polysubstitution in each case, at all the hydrogen-carrying carbon and/or
25 nitrogen atoms, independently of one another. Heterocycloalkyl itself as substituent may

be linked to the molecule via any suitable position of the ring system.
Typical examples of individual sub-groups are listed below.

monocyclic heterorings (saturated and unsaturated):

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

homopiperidinyl;  homopiperazinyl;  homothiomorpholinyl;  thiomorpholinyl-S-oxide;
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20 phase is made basic again with K2003 and extracted with CH2A 2. The
organi ¢ phase is dried on magnesium sul phate, filtered to renove the

desi ccantwearndiitises4gol vent is elimnated in vacuo. WO PCT/EP2010/064628

2011/ 039344PCT/ EP2010/ 064628 b)

4-{4-[ (1R 2R) - 2- (et hanesul phonyl - net hyl - am no) - cycl opentyl oxyl-5-trifluoro
nmet hyl PVri m di n- 2-yl am nol - 3- met hoxv- N- ( 1- net hyl - pi peri di n-4-v1l)-benzam de
F 9 (:) hNS- :00N

4-[4- ((1R 2R) - 2-am no-cycl opentyl oxy) -5-trifluoronethyl -pyrimd

i n-2-yl ani rﬁfdpmgrnh@tlwyg-d@xwe(LBWWnybt%@hv@pmrAnw tetralysirethiodgrapy; Betly)

I s dissolv | L I X 11 Iﬂ?ﬁﬂ idhds: T i .
met hanesul %ﬁ%%%aﬂyhl o%@?@ﬁg%wr?t) er?%rﬁ\éghlgg@ He}ﬁ?sé%(l:jtl lon’ mi %’?gzroe“d%ngnyl’
stirred fordiyvgrapyezdlypudingdredymstylpradmsirenyrazinyPddydiophiddy; diydfoupyrinedinyl;
pre-purifi | he: - o) fract I | caqd: ed
rom the soseerp FraaRBEn Rt PAREHESIHRIE @l ROMERA 0ok

4-{ 4- [ ( 1R, 2Rnothi¢memhalitys Stqptidiey| 2 nedihyiroaretho) 2Hheiare!\e- yI dkhyrdwtri f1.¢or o-
met hyl - pyr Idﬂkmd,})yﬁ iM;'/Iae‘i’éi, no} - 3- met hoxy- N- ( 1- met hyl - pi peri di n-4-yl)-benzam de
4- (4-chloro-5-tri ?uoror'ret hyl - pyri m di n- 2-yl am no) - 3- met hoxy- N- ( 1- net hyl - pi
peridin-4-yl)- benzam de (50 ) and

N- ( (1R, 2R) biysis heterorgemisativated gad Haseddgladhionani de N- 15

((1R 2R) - 2- hydr oxy-i ndan- 1-yl) - N- net hyl - met hanesul phonam de (54.4 ng) are
suspended iSrazgbExeals-4- tloetykrdrazabioyelalSn -Olecyb Zbos-p-agabigypjoldL- leentylad-oxane
MySO4 and st [ i a bi aC{1H 011 123 ol
o RT. NEON L B g B L Pk BB s a 5 s
and t héOsollveagrbirycle[d-AiZiaetyt 3i§idingatiieyclobt-arlipciliap ot-Adinza-bmyelof4- & alnoeyl: i s
carried outy hyips§ Ié[t3'.2_.’ﬂnWﬁ;@ex%ﬁ?@hﬁo@%-bﬁuryI' etc. o

4-[4- ((1R 2R) - 1-acetyl am no-indan-Z2-yl oxy)-5-tri1fl uoromethyl - pyri m di n- 2-

yl am no] - 3- met hoxy- N- (1- net hyl - pi peri di n-4-y1) - benzam de
spiro-heterorings (saturated and unsaturated):

1,4-dioxa-spiro[4.5]decyl; 1-oxa-3,8-diaza-spiro[4.5]decyl; 2,6-diaza-spiro[3.3]heptyl; 2,7-
diaza-spiro[4.4]nonyl; 2,6-diaza-spiro[3.4]octyl; 3,9-diaza-spiro[5.5]undecyl; 2,8-diaza-
15 spiro[4.5]decyl etc.

Heterocycloalkylalkyl denotes the combination of the alkyl and heterocycloalkyl

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

and heterocycloalkyl are also included in the combination of the two groups.

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

account of its valency and on the other hand leads to a system with chemical stability.
25
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
30 systems of this kind (Sloan, Kenneth B.; Wasdo, Scott C. The role of prodrugs in

penetration enhancement. Percutaneous Penetration Enhancers (2nd Edition) (2006).51-

8-



5.0 N "N Y-

N ((1R, 2R) - 2- hydr oxy-i ndan- 1-yl) - acet am de (43 ng) and

4- ( 4- chl owo-28t1ita3pI4e uor onet hyl pyri m di n- 2- yl am no) - 3- net IRCTEPRB10De4vRs hy| - pi p
eridin-4-yl)-benzam de (50 ng) are suspended in 0.70 nL di oxane, m xed with
052003 (184 ng) and sonme MgSO4 and stirred overnight at 85 C. The reaction
m xture is allowed to cool to RT and the solvent is 10elimnated using the
rotary evaporator. The residue is taken up in MeOH and purified by
preparative HPLC. The product-containing fractions are freeze-dri ed.

Anal ogous| P4t bloyheArgranh&'s e Bradiugex Smitheand B illiams'amrefra®ictien tether Piiaipledhol/e,
the follow I ' &g | L X y
be- obt ai ned PY SecPRa dacheh 0 FGR) Bar 279252 MeRaidr! Sfed BRhéod™
commer ci al Ity irpaciisnlubllity @1d diseolutBwbietd dedhdogrugeedrbdstirkination: Salbselepléon and

lli Bef ?t :Jr S'pﬁc.)d-Fqg!o,%siéhﬁ%ﬁ.N%@eﬁaﬁg%rmc%tkﬂph\é@i@wlvéO()MfH)(S)t, 3@51[161 n]
5 113). 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
a disulphide group to a dissolution-improving substance (e.g. tetraethyleneglycol,
saccharides, amino acids). Carrier-prodrug systems contain the active substance as
such, bound to a masking group which can be cleaved by the simplest possible
10 controllable mechanism. The function of masking groups according to the invention in the
compounds according to the invention is to neutralise the charge for improving cell
uptake. If the compounds according to the invention are used with a masking group,
these may also additionally influence other pharmacological parameters, such as for
example oral bioavailability, tissue distribution, pharmacokinetics and stability against non-
15 specific phosphatases. The delayed release of the active substance may also involve a
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
20 the blood serum, has sufficient chemical and enzymatic stability to reach the activity site
and is also sufficiently hydrophilic to ensure that it is suitable for diffusion-controlled
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,
25 however, the compound without a mask or linker, and a mask, may be regarded as a
prodrug which first of all has to be prepared in the cell from the ingested compound by

enzymatic and biochemical processes.

List of abbreviations

Bu butyl

c concentration
cHex cyclohexane
d day(s)

220
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TLC
DCM
DIPEA
DMF
DMSO
EA
ESI

Et
EtOH

hex
HPLC
i

IR

Me
MeOH
min
MPLC
MS
NMP
NP
Pd.dbas
Ph

rac

Rr (Rf)
RP
RT
temp.
tert.
THF

tRet.

uv
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thin layer chromatography
dichloromethane
N-ethyl-N,N-diisopropylamine (Hlinig base)
N,N-dimethylformamide
dimethylsulphoxide

ethyl acetate

electron spray ionization

ethyl

ethanol

hour(s)

hexyl

high performance liquid chromatography
iSO

infrared spectroscopy

methyl

methanol

minute(s)

medium pressure liguid chromatography
mass spectrometry

N-methylpyrrolidone

normal phase

tris (dibenzylideneacetone)dipalladium(0)
phenyl

racemic

retention factor

reversed phase

ambient temperature

temperature

tertiary

tetrahydrofuran

retention time (HPLC)

ultraviolet
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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:

Preparation of the compounds according to the invention

General
All the reactions are carried out — unless stated otherwise — in commercially obtainable

apparatus using methods conventionally used in chemical laboratories.

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

gas (nitrogen or argon).

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

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

Chromatography

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

The thin layer chromatography is carried out on ready-made silica gel 60 TLC plates on

glass (with fluorescence indicator F-254) made by Merck.

The preparative high pressure chromatography (HPLC) is carried out using columns made
by Waters (named: XTerra Prep. MS C18, 5 yM, 30 x 100 mm or XTerra Prep. MS C18,
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 ym 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 ym 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
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).

-31-
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HPLC mass spectroscopy/UV spectrometry

The retention times/MS-ESI* for characterising the examples are obtained using an

HPLC-MS apparatus (high performance liquid chromatography with mass detector) made

by Agilent. Compounds that elute with the injection peak are given the retention time tret. =

0.00.

Method A
Column:
Eluant:
Detection:
Mass range:
Fragmentor:
Gain EMV:
Injection:

Separation:

Column temp.:

Gradient:

Method B
Column:
Eluant:
Detection:
Mass range:
Fragmentor:
Gain EMV:
Injection:

Flow:

Column temp.:

Gradient:

Waters, Xterra MS C18, 2.5 ym, 2.1 x 30 mm, Part.No. 186000592
A: H,0O with 0.1% HCOOH; B: acetonitrile (HPLC grade)

MS: Positive and negative mode

120 — 900 m/z

120

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

Flow 1.10 mL/min

40 °C

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

Waters, Xterra MS C18, 2.5 ym, 2.1 x 50 mm, Part.No. 186000594
A: H,O with 0.1 % HCOOH; B: acetonitrile with 0.1 % HCOOH

MS: Positive and negative mode

100 — 1200 m/z

70

Threshold: 1 mAU; Stepsize: 2 nm; UV: 254 nm as well as 230 nm
Standard 1 pL

0.6 mL/min

35°C

0.00 min: 5 % solvent B

0.00 — 2.50 min: 5% > 95 % solvent B
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Method C

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

Flow:

Column temp.:

Gradient:

Method D

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

Flow:

Column temp.:

Gradient:

Method E

Column:
Eluant;
Detection:

Mass range:

Structure Ms (MtH) tRet [mn] 10 o o FFO --F\-,/ NS 0" ',0
668 2.03 11 0 0 FFO --F\-,/ NS 0'',0 cN 1111 Nio 668

PCT/EP2010/064628

2.50 — 4.00 min: 95 % solvent B
4.00 — 4.50 min: 95 % = 5 % solvent B
4.50 — 6.00 min: 95 % solvent A

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

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

100 — 800 m/z

70

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

0.8 mL/min

25°C

0.00 min: 2 % solvent B

0.00 — 4.00 min: 2 % > 98 % solvent B

4.00 — 6.00 min: 98 % solvent B

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

A: H,O with 0.1 % HCOOH; B: acetonitrile with 0.1 % HCOOH
MS: Positive and negative mode

100 — 800 m/z

70

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

Standard 1 pL

0.8 mL/min

35°C

0.00 min: 2 % solvent B

0.00 — 4.00 min: 2% - 98 % solvent B
4.00 — 6.00 min: 98 % solvent B

Phenomenex Gemini C18, 3.0 ym, 2.0 x 50 mm,

A: H,O with 10 mM NHa; B: acetonitrile with 10 nM NHs
MS: Positive and negative mode

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: 1.0 mL/min
5 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
Method F
10 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
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: 1.0 mL/min
Column temp.: 35°C
Gradient: 0.00 min: 2 % solvent B
20 0.00 — 3.50 min: 2 % > 98 % solvent B
3.50 — 6.00 min: 95 % solvent B
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
25  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
commercially obtainable or may be prepared analogously to known compounds or
methods described herein. Substances described in the literature are prepared according
30 to the published methods of synthesis.

-34.



623 1.85 No. Structure Ms (MtH) tRet [mn] 15 F ."40 \ N " N3 N, 40 622
2. 07 16 FFp ---F\ 1114 O N *IF 001 Na 678 1.77
WO 2011/039344 PCT/EP2010/064628

Reaction scheme A

R1 R1 R O
%\KCI - %\l(o\Rz o %\W -
+ - —_— + - —_
N _N HO N _N H,N Na_N
Y Y T
Cl Cl Ry/NH
A1 A-2 '
1 1
R 1 Cl 1 0
A R’ , Y R? Ay Ow
+ HN~ N<_N + HO™ Na_N
NQrN 2 \r \r
Cl Ry/NH Ry/NH
A1 A-3 |

Example compounds of type | are prepared from 2,4-dichloropyrimidines A-1 substituted
by R', by nucleophilic aromatic substitution using an alcohol R*-OH and an amine R*-NH..
5  The order of substitution depends to a great extent on the nucleophiles 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, Cs,CO; or NaH
or an acid such as for example HCIl. The amines RY-NH, used, and the alcohols R*-OH
are commercially obtainable or are synthesised according to methods known from the

15 literature. The 2-amino-4-oxo-pyrimidines 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 2-amino-4-oxo-pyrimidines of type I. Thus, for
example, the groups RY and R? of directly obtainable 2-amino-4-oxo-pyrimidines of type I,
which consist of a carboxylic acid-, sulphonic acid-, halogen- or amino-substituted aryl,

20  heteroaryl, cycloalkyl or heterocycloalkyl, 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

If their preparation is not described, the starting materials are commercially obtainable,
known from the literature or easily obtainable by the skilled man using general methods,

for example

4-amino-2-chloro-5-methoxy-benzoic  acid, 4-amino-2-fluoro-5-methoxy-benzoic acid
(WO 2008/003958);

4-(4-chloro-5-trifluoromethyl-pyrimidin-2-yl-amino)-3-methoxy-benzoic acid, 4-(4-chloro-5-
trifluoromethyl-pyrimidin-2-yl-amino)-2-chloro-5-methoxy-benzoic acid and 4-(4-chloro-5-
trifluoromethyl-pyrimidin-2-yl-amino)-2-fluoro-5-methoxy-benzoic acid (analogously to
WO 2007/003596);

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

benzyl (35,4 S)-4-tert-butoxycarbonylamino-3-hydroxy-piperidine-1-carboxylate and benzyl
(3R,4R)-4-tert-butoxycarbonylamino-3-hydroxy-piperidine-1-carboxylate
(WO 2004/058144).

4-(4-chloro-5-trifluoromethyl-pyrimidin-2-ylamino)-3-methoxy-N-(1-methyl-piperidin-

4-yl)-benzamide

F F
Cl F
~
| N ;j:%/CI
|

Na N
~. Nx 1) SOCI,, Toluol
0 Y . 0% 1o o A
N 2) DIPEA, THF

N N

o |
N
ol

4-(4-chloro-5-trifluoromethyl-pyrimidin-2-ylamino)-benzoic acid (2.0 g) is suspended in
70 mL toluene, mixed with thionyl chloride (0.84 mL) and heated to 120 °C for 2 h with
stirring. The reaction mixture is left 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 (0.66 g) and DIPEA (1.97 mL), dissolved in 20 mL THF, is

added dropwise. The reaction mixture is slowly brought up to RT and stirred for a further
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12 h at RT. The reaction mixture is cooled to 0 °C, the product is filtered off and used

without any further purification.
N-((1R,2R)-2-hydroxy-indan-1-yl)-N-methyl-methanesulphonamide

a) (1R ,2R)-2-(tert-butyl-dimethyl-silanyloxy)-indan-1-ylamine

_si.

o o
N
\N/ DCM, NE, N

—_—

o
+ ha

(1R,2R)-1-amino-2-indanol (2.00 g) is suspended in 20 mL DCM and combined with
triethylamine (3.61 mL) as well as DMAP (0.32 g). Then fert-butyldimethylchlorosilane
(4.04 g in 2 mL CH,CI,) is added. The reaction mixture is stirred for 16 h at RT and, once
the reaction is complete, it is mixed with water, extracted with CH,Cl, and the organic
phase is freed from the solvent using the rotary evaporator. The residue is taken up in
MeOH and isolute is added. After elimination of the solvent once again the mixture is
purified by normal phase chromatography (CH,CI,/EA). The product-containing fractions

are combined and freed from the solvent using the rotary evaporator.

b) N-[(1R,2R)-2-(tert-butyl-dimethvl-silanyloxy)-indan-1-yll-methanesulphonamide

|
/SLO |
N CH,S0.CI -0

CH,CI, T

(1R,2R)-2-(tert-butyl-dimethyl-silanyloxy)-indan-1-ylamine (1.60 g) is dissolved in 16 mL
DCM and combined with ftriethylamine (2.54 mL). Then methanesulphonyl chloride
(0.61 mL in 5SmL DCM) is added dropwise. The reaction mixture is stirred for 2 h and after
elimination of the solvent it is purified by normal phase chromatography (cHex/EA). The
product-containing fractions are combined and freed from the solvent using the rotary

evaporator.
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c) N-[(1R,2R)-2-(tert-butyl-dimethyl-silanyloxy)-indan-1-yl]-N-methyl-methanesulphon-

amide

S _-Si
N o Mel ,L \ o
$ —_— ~s”
Il
o K,CO;, o

N-[(1R,2R)-2-(tert-butyl-dimethyl-silanyloxy)-indan-1-yl]l-methanesulphonamide (0.50 g) is
dissolved in 2 mL DMF and mixed with Cs,CO; (0.96 g, 2.93 mmol) and Mel (0.10 mL).
The reaction mixture is stirred for 2 h and, once the reaction has ended, combined with
DCM and NaOH (1 N). The organic phase is dried on MgSO, and freed from the solvent
using the rotary evaporator. After dissolving in acetonitrile water is added. The precipitate
formed is filtered off, washed with water and taken up in DCM. After drying on MgSQO, the

solvent is eliminated using the rotary evaporator.

d) N-((1R,2R)-2-hydroxy-indan-1-y)-N-methyl-methanesulphonamide

si
/ ~
e | Bu,NF o
- N\\S//o —_— - N\\ -0
I THF $
o o

N-[(1R,2R)-2-(tert-butyl-dimethyl-silanyloxy)-indan-1-yl]-N-methyl-methanesulphonamide

(0.53 g) is dissolved in 5 mL THF, combined with BuysNF (5mL of a 1 N solution in THF)
and stirred for 2 h at RT. After the reaction is complete the reaction mixture is freed from
the solvent. After the addition of CH,Cl, it is extracted with HCI (aqu., 1 N). The organic
phase is dried on MgSQ,. After elimination of the solvent the mixture is purified by normal
phase chromatography (CH,Cl,, MeOH). The product-containing fractions are combined

and freed from the solvent using the rotary evaporator.
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N-((1R.2R)-2-hydroxy-indan-1-yl)-acetamide

o o DCM wN 20
AP G5 N T

(1R,2S)-1-amino-2-indanol (2.0 g) is suspended in 100 mL CH,CI, and at RT combined
5 with acetic anhydride (1.27 mL). The reaction mixture is stirred for 1 h at RT. After the
reaction has ended the solvent is eliminated using the rotary evaporator and the crude
product (HPLC-MS: tge. = 0.81 min; MS (M+H)" = 192) is used in subsequent reactions

without further purification.

Preparation of the End Compounds

10 Example 26: 4-{4-[(1R,2R)-2-(methanesulphonyl-methyl-amino)-cyclopentyloxy]-5-tri-
fluoromethyl-pyrimidin-2-ylamino}-3-methoxy-N-(1-methyl-piperidin-4-yl)-benzamide

a) 4-[4-((1R,2R)-2-amino-cyclopentyloxy)-5-trifluoromethyl-pyrimidin-2-ylamino]-3-

methoxy-N-(1-methvl-piperidin-4-yl)-benzamide

15 (R,R)-2-aminocyclopentanol x HCI (155 mg) is added to a suspension of NaH (135.2 mg)
in dioxane (0.75 mL) and stirred for 30 min at RT. Then 4-(4-chloro-5-trifluoromethyl-
pyrimidin-2-ylamino)-3-methoxy-N-(1-methyl-piperidin-4-yl)-benzamide (250 mg) is added.
After 18 h, H,O (50 mL) is added. The precipitate formed is filtered off, washed with H,0,
dissolved in CH,CIl, and extracted with aqueous KHSO, solution (10 %). The aqueous

20  phase is made basic again with K,CO; and extracted with CH,Cl,. The organic phase is
dried on magnesium sulphate, filtered to remove the desiccant and the solvent is

eliminated in vacuo.
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b) 4-{4-[(1R,2R)-2-(methanesulphonyl-methvyl-amino)-cyclopentyloxy]-5-trifluoromethyl-

pyrimidin-2-ylamino}-3-methoxy-N-(1-methyl-piperidin-4-yl)-benzamide

CH,SO,Cl < N

N N

4-[4-((1R.2R)-2-amino-cyclopentyloxy)-5-trifluoromethyl-pyrimidin-2-ylamino]-3-methoxy-
5 N-(1-methyl-piperidin-4-yl)-benzamide (0.26 g) is dissolved in 4 mL CH,ClI, and mixed with
DIPEA (0.11 mL). Then methanesulphonyl chloride (0.05 mL) is added. The reaction
mixture is stirred for 18 h and purified by preparative HPLC without any further pre-
purification. The product-containing fractions are combined and freed from the solvent by

freeze-drying.

10  Example 27: 4-{4-[(1R,2R)-1-(methanesulphonyl-methyl-amino)-indan-2-yloxy]-5-trifluoro-
methyl-pyrimidin-2-ylamino}-3-methoxy-N-(1-methyl-piperidin-4-yl)-benzamide

4-(4-chloro-5-trifluoromethyl-pyrimidin-2-ylamino)-3-methoxy-N-(1-methyl-piperidin-4-yl)-
benzamide (50 mg) and N-((1R,2R)-2-amino-indan-1-yl)-methanesulphonamide N-
15 ((1R,2R)-2-hydroxy-indan-1-yl)-N-methyl-methanesulphonamide (54.4 mg) are suspended
in dioxane (0.6 mL), mixed with Cs,CO3; (184 mg) as well as some MgSO, and stirred

overnight at 85 °C. The reaction mixture is left to cool to RT, MeOH and isolute are added
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thereto and the solvent is eliminated using the rotary evaporator. Purification is carried out

by preparative HPLC.

Example 68: 4-[4-((1R,2R)-1-acetylamino-indan-2-yloxy)-5-trifluoromethyl-pyrimidin-2-
ylamino]-3-methoxy-N-(1-methyl-piperidin-4-yl)-benzamide

F_F F 0
N—<
F AN\ s
/ |
~o N\ ] \|¢ DIPEA, EtOH o \(

N-((1R,2R)-2-hydroxy-indan-1-yl)-acetamide (43 mg) and 4-(4-chloro-5-trifluoromethyl-
pyrimidin-2-ylamino)-3-methoxy-N-(1-methyl-piperidin-4-yl)-benzamide (50 mg) are

suspended in 0.70 mL dioxane, mixed with Cs,CO3; (184 mg) and some MgSO, and
stirred overnight at 85 °C. The reaction mixture is allowed to cool to RT and the solvent is
eliminated using the rotary evaporator. The residue is taken up in MeOH and purified by

preparative HPLC. The product-containing fractions are freeze-dried.

Analogously to the syntheses in Examples 26, 27 and 68 as described above, the
following Examples in the Table and comparable additional examples may be obtained
from the corresponding precursors, which are either commercially obtainable or are

obtained by methods known from the literature.
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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 L 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 yL/well of PTKZ2 kinase
(0.01 pg/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 PTK2 kinase are pre-incubated
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for 1 h at RT and shaken at 500 revolutions per min. The reaction is started by the
addition of 10 pL/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 yL 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)) are added. After 1 h of kinase reaction (the plates are shaken at
500 rpm), the reaction is stopped by the addition of 12 yL/well 100 mM EDTA, pH 8.0 and
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 puL/well D-PBS (Invitrogen, No. 14190). 100 uL of a
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 yL/well DELFIA washing buffer (Perkin Elmer, No.: 1244-
114), 200 pL/well strengthening solution (Perkin Elmer, No.: 1244-105) are added and the
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

activity.

The ICso 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

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.:
ADOQ040).
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In order to determine concentration-activity curves with PTK2-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))

5 and 10 pL of each dilution are dispensed per well in a 96-well microtitre plate (clear U-

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 PTK2 inhibitor and the PTK2 kinase

are pre-incubated for 1 h at RT and shaken at 500 revolutions per min. Then 10 yL/well

10 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) 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 yM ATP (Sigma, No.: A3377; 15 mM stock solution)) -

15  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

20 microtitre plate is washed five times with 200 uL/well D-PBS (Invitrogen, No. 14190).

100 pL 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.:

25 1244-114), 200 uL/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
30 (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.
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The 1Cso 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.

5 Table 2 that follows lists the ICsq values of the example compounds 1 — 111 as obtained

by determining from Assay 1 or Assay 2 (*). The inhibitory effect of compounds according

to the invention is sufficiently demonstrated thereby.

Table 2

No. PTK21h
ICs0 [NM]

1 6
2 5
3 3
4 5
5 4
6 17
7 8
8 4
9 19
10 7
11 7
12 4
13 4
14 3
15 11
16
17 13
18
19
20
21 12
22

No. | PTKZ Th
IC50 [NM]

23 3
24 1
25 2
26 1
27 1
28 2
29 3
30 1
31 3
32 400
33 7
34 2
35 2
36 3
37 28
38 1
39 6
40 3
41 2
42 4
43 22
44 6
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45 5
46 34
47 3
48 22
49

50

51 13
52

53 4
54 92
55 6
56 9
57 2
58 6
59 6
60 3
61 4
62 3
63 3
64 6
65 10
66 16
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No. PTK21 h No. PTK21 h No. PTK21 h
IC5, [nM] IC5, [nM] IC5, [nM]
67 16 82 0.38 97 2
68 2 83 1 98 4
69 42 84 0.32 99 0.37
70 238 85 0.37 100 0.26
71 17 86 0.45 101 0.3
72 174 87 0.28 102 0.61
73 2 88 0.37 103 0.28
74 0.42 89 0.33 104 0.32
75 0.31 90 0.85* 105 0.39
76 0.29 91 4 106 1
77 0.3 92 3 107 103
78 0.37 93 0.42 108 0.44
79 0.4* 94 5 109 0.35
80 0.41 95 0.56 110 0.35
81 0.31 96 0.54 111 0.36
Soft-Agar Assay

10

15

This cellular test is used to determine the influence of PTK2-inhibitors on the growth of
PC-3 prostate carcinoma cells in soft agar (‘anchorage-independent growth’). After an
incubation time of two weeks the cell vitality is demonstrated by Alamar Blue (resazurin)

staining.

PC-3 cells (ATCC CRL-1435) 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
(Invitrogen, No.: 16000-044). The cultures are incubated in the incubator at 37°C and 5 %
CO, and are passaged twice a week. The test is carried out in microtitre plates (Greiner,
No.: 655 185) and consists of a lower layer made up of 90 yL of medium with 1.2 %
agarose (Invitrogen, 4 % agarose gel 1x liquid 40 mL, No.: 18300-012), followed by a cell
layer in 60 yL medium and 0.3 % agarose and finally a top layer comprising 30 uL
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,O

and thus prediluted on 3 % agarose in 1 x D-PBS. The latter is adjusted with culture
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medium (F12 Kaighn's /10 % FCS) and FCS to a final dilution of 1.2 % agarose in F12
Kaighn's Medium with 10 % FCS. Each well of a microtitre plate is supplied with 90 yL 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 seeded in 60 uL F12
Kaighn's (10 % FCS) with the addition of 0.3 % agarose (37°C). After cooling to RT for
1h the test compounds (30 pL from serial dilutions) are added for quadruple
measurements. The concentration of the test compounds usually covers a test range of
between 10 yM and 0.3 nM. The compounds (stock solution: 10 mM in 100 % DMSO) are
prediluted in F12 Kaighn's Medium + 6% DMSO, to obtain a final concentration of 1 %
DMSO. The cells are incubated at 37°C and 5 % CO. in a steam-saturated atmosphere
for 14 days. The metabolic activity of living cells is then demonstrated with the dye
Alamar Blue (AbD Serotec, No.: BUF012B). To do this, 18 yL/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 18 pL of
Alamar Blue reduced by autoclaving and 180 pL of F12 Kaighn's Medium (10 % FCS).
The fluorescence intensity is determined by means of a fluorescence spectrometer
(SpectraMAX GeminiXS, Molecular Devices). The excitation wavelength is 530 nm, the

emission wavelength is 590 nm.

The ECsp values are determined from concentrations-activity analyses by iterative
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
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 passaged twice a week.

For the test, 2 x 10* cells pro well/90 pL medium are plated out in 96-well microtitre plates
(Costar, No.: 3598) and incubated overnight in the incubator at 37 °C and 5 % CO,. The
test compounds (10 uL from serial dilution) are added the next day. The concentration of

the test compounds usually covers a range of 50 yM and 0.8 nM. The test compounds
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(stock solution: 10 mM in 100 % DMSOQO) are diluted in medium/medium 10% DMSO such
that the final concentration is 1 % 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 150 uL 4 % formaldehyde in D-PBS for 20 min at RT. (The cell lawn is washed
five times with 200 pl of 0.1% Triton X-100 in D-PBS) for 5 min each time and then
incubated for 90 min with blocking buffer (5 % skimmed milk powder (Maresi Fixmilch) in
TBST (25 mM Tris/HCI, pH 8.0, 150 mM NacCl, 0.05 % Tween 20). The blocking buffer is
replaced by 50 yL of the first antibody anti-phospho PTK2 [pY397] rabbit monoclonal
(Invitrogen/Biosource, No.: 44-625G), which is diluted 1:200 in blocking buffer. For control
purposes, alternatively a PTK2 [total] antibody (clone 4.47 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 five times with 100 ul 0.1% Tween in D-PBS for
5 min in each case and 50 yL/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; 1:1000 dilution in
blocking buffer). This incubation is carried out for 1 h at RT with gentle shaking. The cell
lawn is then again washed five times with 100 pl of 0.1% Tween in D-PBS for 5 min in
each case. Peroxidase staining is carried out by adding 100 uL staining solution (1:1
mixture of TMB peroxidase substrate (KPL, No.: 50-76-02) and peroxidase solution B
(H20,) (KPL, No.: 50-65-02). The development of the stain takes place for 10 to 30 min in
the dark. The reaction is stopped by the addition of 100 puL/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 to determine ECs; values. The staining with anti-PTK2
[total]-antibodies is for control purposes and should remain constant under the influence of
inhibitor.

The ECsy 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.

Example compounds 1 - 100 have an ECs value (PC-3) of less than 10 uM, generally
less than 1 uM.
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The substances of the present invention are PTK2 kinase inhibitors. In view of their
biological properties the new compounds of general formula (1a) or (1b), the isomers
thereof and the physiologically acceptable salts thereof are suitable for the treatment of

5 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;
10 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).
15
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,
20  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,
25 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-
caroticum tumour, tumours on the peripheral nervous system such as amputation
neuroma, neurofibroma, neurinoma (neurilemmoma, Schwannoma) and malignant
30 Schwannoma, as well as tumours of the central nervous system such as brain and bone
marrow tumours; intestinal cancer such as for example carcinoma of the rectum, colon,
anus and duodenum; eyelid tumours (basalioma or adenocarcinoma of the eyelid
apparatus); retinoblastoma; carcinoma of the pancreas; carcinoma of the bladder; lung

tumours (bronchial carcinoma - small-cell lung cancer (SCLC), non-small-cell lung cancer
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(NSCLC) such as for example spindle-cell plate epithelial carcinomas, adenocarcinomas
(acinary, paillary, bronchiolo-alveolar) and large-cell bronchial carcinoma (giant cell
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
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,
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),
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
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-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 carcinoma; thymus carcinoma (thymoma); cancer of the urethra

(carcinoma of the urethra, urothelial carcinoma) and vulvar carcinoma.
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Chiral ,0 589 1.90 The follow ng Exanpl es describe the biological activity
of the cowpaandsoxmacordi ng to the invention w thout resPCIIEP2019/064528

i nvention to these Exanples. PTK2 Enzyne tests 5 Assay 1 This test uses
active PTK2 enzyne (I nvitrogen Code PV3832) and poly-Gu-Tyr (4:1, Sigma
P-0275) as the kinase substrate. The kinase activity is detected through

t he phosphoryl ati on of the substrate in a DELFI ATM assay. The

phosphoryl ated substrate is detected with the europiuml abelled

phosphot yr d$emewsanidswdgs Pegde(Used korrheprayentiade shortBADAO4@W@)tern treatmimnt of o

det . AR ) i nhi bit q
are seri al 140 4ot Sah e chensigd HBIAR B4 B SPmaioR Al B BB e
i n each wel"statsrofgh@ertivedompoiuodst Biiche sl atde ¢utdsiatic oF atwotoxie hsubstansémipeell
base. G ei net. N 650 7 cat q
mied wi ¢ hPTSEIE TR AR AARLR S B epatsT sRTUEH sl (et has
been cofrespondingly diluted beforehand with kinase dilution buffer (20 nmM
10% ol yoer Ol G RS i o T eCR ona {1BE ey BEAR R ap bgegehe:
mg/ nL) and combingliomwith. otifereactiys tsubsiapoemcennding He trerikvekiionagwtianally also in

pr e- i ncubat gy R, PRALARIBAARCTLEERONIA0SGAR SRR h at BT and shaken at

500 revol utions per mn e reactfon’is started by the addition of 10
pL/well poly (G u, Tyr) substrate (25 pg/well poly (Qu, Tyr), 0.05 pg/ well

D, o L 8Bl 300y iR QoM B R s AT

TRI S/ HC pcholgjngd_o@Ize tmvention include, without being restricted thereto, hormones, hormone
analogues and antihormones (e.g. tamoxifen, toremifene, raloxifene, fulvestrant,
megestrol acetate, flutamide, nilutamide, bicalutamide, aminoglutethimide, cyproterone
acetate, finasteride, buserelin acetate, fludrocortisone, fluoxymesterone,

15 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
example "platelet derived growth factor" and "hepatocyte growth factor", inhibitors are for
example "growth factor" antibodies, "growth factor receptor" antibodies and tyrosinekinase

20 inhibitors, such as for example gefitinib, lapatinib and trastuzumab); signal transduction
inhibitors (e.g. Imatinib and sorafenib); antimetabolites (e.g. antifolates such as
methotrexate, premetrexed and raltitrexed, pyrimidine analogues such as 5-fluorouracil,
capecitabin and gemcitabin, purine and adenosine analogues such as mercaptopurine,
thioguanine, cladribine and pentostatin, cytarabine, fludarabine); antitumour antibiotics

25  (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,
meclorethamine, melphalan, chlorambucil, busulphan, dacarbazin, cyclophosphamide,
ifosfamide, temozolomide, nitrosoureas such as for example carmustin and lomustin,

30  thiotepa); antimitotic agents (e.g. Vinca alkaloids such as for example vinblastine,
vindesin, vinorelbin and vincristine; and taxanes such as paclitaxel, docetaxel);
topoisomerase inhibitors (e.g. epipodophyllotoxins such as for example etoposide and
etopophos, teniposide, amsacrin, topotecan, irinotecan, mitoxantron) and various

chemotherapeutic agents such as amifostin, anagrelid, clodronat, filgrastin, interferon
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5 Brij, 0.2 nM sodium orthovanadate, 10 nmM nagnesi um acetate, 0.1 mM EGTA,

| x phosphatase inhibitor cocktail 1 (Sigma, No.: P2850), 50 pM ATP (Si gna,
No.: A33WO 206/030448t ock sol ution)) are added. After 1 hprofi/EPR1@®et6e®act i on
(the plates are shaken at 500 rpm, the reaction is stopped by the addition
of 12 pL/well 100 nmM EDTA, pH 8.0 and shaken for a further 5 mn at RT (500
rpm. 55 pL of the reaction mxture are transferred 10 into a streptavidin
plate (Strepta Well Hi gh Bind (transparent, 96-well) nade by Roche, No.:
11989685001) and incubated for 1 h at RT (shaking at 500 rpm. Then the
mcrotitre allﬂhat leutevalinstitemehr precaribazigeptamisge, rpegnee NMitoRnPBSANIdranate atgen,
No. 14190) PL of a solution containing DELFI A Eu-N1

Anti - Phospﬁotyrom ne PT60 anti body (Perkin Elnmer, No.: AD0040, diluted

1:2000 in %hgrj Bok&bik *eHﬂanfﬁ%n{) &5dfin sElarr'@r2 cmef%de%(%ﬁ/ Eéﬁ'(;s)r’)e '?6%&%86

added and e mxture is I ncubated Then
the plate |C¥tldAmhe2:}theHwé<¥0Qatrﬁé@|vm3CFﬂ ZGiBalpIDAFWeI1I31EbE'L|\F-!5mwa@ﬁPhg Btﬂtméﬂo-
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term ne

backgr ound ase activi es are rom anaPyses
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3.03) with a variable H | coef|0|ent Assay s test Uses’ active PTK2
enzyme (| nplaomdgien Acobleomygig3B) kikiestatot-1.- gorjezpwlb( quStalbﬁl@,rr@UPﬂUZaTB) CAgt t he

ki nase SUbﬁéd’?&& TR 4KI “@%?C@ﬁ“ Véatléftrlbls d%’éﬁ’éﬁlﬁg byceﬂ:ﬁﬁgﬁm f thes e%gbln
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conpounds &Hengilih iciglespogn] GPAad ! fGPe394f C%ID 604 clgerabinpivsichiging comeretasiatin
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0.286 nmM sodi’'um or t hovanadat e Yo cero with the addition of freshly
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shaken f or i¢ptreyat Hé¢n®tfﬁ|n|Dét{ SHAY, (18680101 ti mmmus@ p'lld'@#|amhéntﬁ€9&ri @iﬁh@rﬁm ure

are transf %téﬁgro'nrﬁlﬁ _Jb, Shtltgﬁ&}kﬂ’YQd‘dﬂa%'nﬂE)elp(‘(%létﬁ]ptll%fl)%n' iddh@MoBaIRAondrin-B,
(transparent ) 9685001) and i ncubated for 1

h at RﬁO(smﬂaY@eatsoyetonmbmxaﬁwm JR¥=2, zl@ﬁﬁ@"roHQ?rO&p@%'&at@d WEsHeaensi ve
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rpm). Then the plate is washed five tines wth 0 pL/well DELFI A washi ng
buffer (Perkin Elmer, No.: 25 1244-114), 200 pL/vveII st rengt heni ng
solution (Perkin Elnmer, No.: 1244-105) is added and the whole is incubated
for 10 min at RT (shaking at 300 rpn). TFAé time-del ayed europi um
fluorescence is then neasured in a mcrotitre plate reader (VICIOR3, Perkin
El mer). The positive control consists of wells that contain solvent 30(0.5
% DVSO in test buffer) and display uninhibited kinase activity. Wells that
cont a| n test buffer |nstead of ~enzyne act as_a. control for the background

A NN o



Soft- Agar Assay This cellular test is used to determ ne the influence of
PTK2-i nhibitors on the gromh of PO-3 prostate carcinona cells in soft agar
(' anchor ayo-2ondspiadent growt h). After an 5i ncubati on tiPeE/EPRODNGICAREKS t he
cell vitality is denonstrated by Al amar Blue (resazurin) staining. PO-3
cells (ATCC CRL-1435) are grown in cell culture flasks (175 cn2) with F12
Kai ghn's Medi um (G bco, No.: 21127) which has been supplenented with 10%
foetal calf serum 10 (Il nvitrogen, No.: 16000-044). The cultures are

i ncubated in the incubator at 37C and 5% CO2 and are passaged tw ce a week.
The test i snafhylprieddiselane.i MEN:76bi MOX-HRHA. DK MGV, mislostagss, m8®Hraenin

consists of, . | a i U it L
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2011/ 050344 SPERIE T 0608 ot b 5" Kar b0 P Peeti g pentis.
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for 14 days tabolic acti'vit living S 1s then ¢ ed
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are deternmined fromconcent rati ons-acti vi ty analyses iterative

cal cul at i onvinggsting vmﬂgnIgnwrtdllzmuv\()(euéﬂav%lbg 5¢lgda.i XX FXLFW XaBtHRo26r aph
PAD Prism I C
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PTK2-i nhi bizbedeonete ansezostatidarof t he PTK2- phosphoryl ati on at tyr05| ne 397
(pY397). PO-3 cells (prostate carcinoma, ATCC CRL-1435) are grown in cell
culture flasks (175 cnm2) with F12 Kai ghn's Medium (G bco, No.: 21127) with
the additi %lt%lel@ep/érgﬁ’&{saincﬁ@é fforsgﬁé'mbléltgylbfsr %Qﬁéhleé\%ugpésﬁgﬁgs Qdh diond ne
cultures are Incubated in the I ncubator at 30 passaged
twi ce a wedRrticplarly spitipresstor injegtion@ace ey smprandigiusjons EY_FUﬁ‘écﬁ“QiWq" eﬂf@l?w@c ed
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overnight in the incubator at test conp

from seri albedn |tm ELS)3 fmoéd@e% whéfo r@ﬁfterai&wo Sﬁﬁe60cwh6/eﬁf F’“@tGQbTFPQSf“Oﬂ Wé 3& est
conpounds yaiaal X GOYRISNA Wrﬁ&%reos{( R 88l ﬁe%a&é‘% b@%&/ﬁmeaaws WO
2011/ 039344PCT/ EP2010/ 064628 (stock solution: 10 nMin 10079

di | ut ed0i n Thedioges Mf@mmwfmsgm:he@waﬂ S@Y@alftlnﬂ%ﬁa ga@hcentration is 1 %
DMSO. The cells are then incubated in the incubator at 37 Cand 5 % CO2 for
2 h. Then the culture supernatant is renoved and the cells are fixed with
150 pL 4 %Sudrhialtaeintpa@ay perotpgsed.oior 23ample. &y Fxing(trpacted subyancs(® Wilshed
5 five i Mgsowh t Bxcffihtd) fé}f eRarhdfe TehOBiIdEnOQuER & Pc%ﬁ)urﬁoéaréor@té‘ %él%#ﬁmt' me
and then incubated for 90 mn wth blocking buffer (5 % skinmed m |k powder
(Maresi Fixmlch) in TBST (25 mM Tris/HCI, pH 8.0, 150 nM NaCl, 0.05 %
Tween 20). The bl ocking buffer is repl aced by 50 pL of the fi rst ant i body
anti - phospho PTK2 [pY397] rabbit nonocleid® (Invitrogen/Bi osource, No.:

44- 625G, which is diluted 1:200 in bl ocking buffer. For control 10

pur poses, alternatively a PTK2 [total] antibody (clone 4.47 nouse

nonocl onal , Upstate, No.: 05-537), diluted 1:400 in blocking buffer is
used Th| S |ncubat| on IS carrl ed out at 4C overnight. Then the cell Iawn IS
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20 each case. Peroxidase staining is carried out by adding 100 pL staining
solution (1:1 m xture of TMB peroxidase substrate (KPL, No.: 50-76-02) and
per oxi daswoolwpam B (H202) (KPL, No.: 50-65-02). The eevraropomnic2of t he
stain takes place for 10 to 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 determ ned photonetrically at 450 nmw th an absorption 25
measuri ng device (VICIOR3 PerkinEl nmer). The inhibition of the anti-phospho
PTK2 [pY397] immune staining is used to determ ne EC50 val ues. The stai ning
with anti - PRspHate paldctasat disiothgsants suhops cormt staichpirgiginie acish dinslecuserchr 28mai n
constant u the | u L i L _— vig].u
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pM WD 2011/ 039344PCT/ EP2010/ 064628 The substances of the present invention
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nunber of cells (e.qg. fibroblasts, hepatocytes, bones and bone narrow
cel | s, car tSyrungeoroelixssrsontainings thieeadtive Isybsipnessi ernedmbinatiosk Itkergef, gccording to
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for exanpl ésateni®agentsf prepervaiegetsach v meydronbessantesnos sibiliasrsnaishats alsalom,
gangl | OneuiiE. sBRY aNRYLALERa AR RFRLIRCYLR TG0 "BIAG NS dana/or
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exanpl &5 caviginemmpduleses infesionhpttlesl on, anus and duodenum eyelid tunours
(basal i oma or adenocarcinoma of the eyelid apparatus); retinobl astong,;
carci noma of the pancreas; carcinoma of the bladder; l[ung tunours
(bronchi al Gepsdlescartainingmilel orgedre actiyrysuhstanees Psarrahinatipns-of galivie-stslantemg
cancer VORI G393A4RETBEA01 ) A4Aa 8 d DI QbR A SAATRL Buch as

spi ndl e-cel | "plate epithell cafci no nocar cli nonas (acinary,

pai |l | ary, trdersrrsodital ansopaskingdrem inde gelatied ¢ansttedchi al carci noma (gi ant
cell capcinoma, clear-cell carcinoma); breast cancer such as ductal,

| obul ar, muci nous or tubul ar carcinoma, Paget's carcinoma; non-Hodgkin's

| ynphonas SBitehiashapesitodes may bs madepieaekampleiby sixiol veth asrierspsemides faathis
cell | eukagm ity i I os HRGgk n' s di sease;
uterine caﬁgﬁgﬁ?gg&géﬁrE@F@?%%E§B§WQ@K%§%@?$?8fMgg%@?ﬁgﬁ%); CUP syndrone
(Cancer of Unknown Primary); ovarian cancer (ovarian carcinona - nuci hous
or serous cystoma, endonetriodal tunours, clear cell tunour, Brenner's
tumour); gall bl adder cancer; bile duct cancer such as for exanple Klatskin
10 tunour; testicular cancer (germnal or non-germnal germcell tunours);
| aryngeal cancer such as for exanple supféglottal, glottal and subglottal
tunours of the vocal cords; bone cancer such as for exanpl e osteochondroma,
chondr oma, chondrobl ast oma, chondronyxoid fi broma, chondrosarcona, osteons,
osteoi d osteonm, osteobl astoma, osteosarcomm, non-ossifying bone fibrona,
ost eof i broma, desnopl astic bone fibroma, 15 bone fibrosarcoma, malignant
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WO 2011/ 039344PCT/ EP2010/ 064628 The new conpounds nmay be used for the
prevention, short-termor long-termtreatnent of the above-nentioned

di seases,wopbilgnsgd4hy al so in conbi nati on wi th radi ot her py/Epro101064528
"state-of-the-art" conpounds, such as e.g. cytostatic or cytotoxic
substances, cell proliferation inhibitors, anti-angiogenic substances,
steroids or antibodies. 5 The conpounds of general formula (la) and (Ib)
may be used on their own or in conbination with other active substances
according to the invention, optionally also in conbination with other

phar macol odixewidnis which \7@33/5D@Slﬁaﬁh&@bl.deiw%ﬁmph?eM@Fﬂuphaf”@g@lﬁ'tcg”)&/\hﬁ?@lﬁtab@y be
adm ni ster e a #Hﬂﬁ C i Qe on
i ncl ude, mﬁﬁ%%ﬂ%%%ggh% %g@?#¥ikgr t her gp%%ﬂgﬁthéggﬂﬁﬂg &gﬁglgéhgs and
ant i hor non@soyngnygt ot sesstd o), morendrf em‘uncrt@heb(a*bemds (e-gl @é@tnobnt glycerol),
megest r ol . I e,
cypr ot er oncaent St oSl A BoRBers Yolf DA Cye BT SHI, Shehele

f | uoxymést eniogrel pavgdare (g @xfymlmgeeeeedrsélcwca@tdrw sithafes).cgugats @k candisbgaror s
(e.g. anas I e),
LERE: agon: 26 o I FLSSF AfisilH6es B, PhOAR e |BUSET LA Eo BT SEhAN

i nhi bi t or s aof @l*wwwmyframooekan@i@mamt$ deDomagreriim stedfrale, lcarstdasic asidaandd et
derived gr hepatocyte grow h factor"”, inhibitors are for
exanple " g%ggﬁﬁﬁggyfégmﬁm%tlbodles "growt h factor receptor" anti bodi es and
tyrosi neki nase 20 inhibitors, such as for exanple gefitinib, Iapatinib and
trast uzymahy,, gregﬁiﬂanohga&%dgpmirﬁaeaeeh DI iR skl ol duR! IR (3017 2B b) -
antinetabolite e.g. antifolates such’ as nethotrexate, prenetre

raltitr exedlranpqﬁrrmai tiutre naesd bejerebly ychalaouts- fﬁqmrai@daumstrat@aﬁe%tabéﬁi‘& maynd
genci tabi n,y Q:U |ls g;%gp%%et%n%m%ﬁti&%h%ﬁﬁe@efa%‘lg@&oE G s sodium

t hi oguani ne, |ne and pentostatin, cytarabine arabi ne

ant it unour camte bjamurwa@n(ae and @imlﬁbabwsph@teég@ethersWIﬁoxarm@mdﬁlves such
daunor ubi cizp, stﬁehrﬁgfe%tﬂ PBthtd gt%'?(’:l‘rbgg ine %qufﬁk@ %or@éx%?”lﬂﬁﬁd%ms such as
dactinonycin, |canyC|n st rept 0zoci j; ati num’derivati'ves g.

ci spl atlbn, naﬁ@aleislprrmteafata;ap@l@m lativh pulpadtr yAndtthlgrmayy batused @t the ane timgdei n
mecl or et ha | AL

cyclophospﬁkﬁ?ﬁe |f08# dgmeggﬁgggg%hxﬁpgﬁﬂ%ﬁ?%@%areasbgééﬁﬂmxﬁfnwybe
exanpl e carcembined withl Wadml,%tflranUFSGﬁhalﬁp@’@e@ra)m'OaﬁinQSnint edditomderthe gxgipignts
Vinca al kal Qi fs,syskbas for exanple vinblastine, vindesin, vinorelbin and
vincri stine; 8 t axanes such as paclitaxel, docetaxel); topoi sonerase

i nhibitors (e g. epi podophyl | otoxins such as for exanple etoposide and

et opophgs a | j

var | o ch e P R e et L R St e e R R PR
filgrastinuse@terferon WD 2011/039344PCT/ EP2010/ 064628 al pha, |eucovorin
rituxi mab, procarbazine, |evam sole, nesna, mtotane, pam dronate and
porfimer. QO her possible conbination partners are 2-chl orodesoxyadenosi ne,
2- f | uor odedbgydosaga fatiinfeavenoyretseoigioas fl -ad@061IMg peuhows. preteratiy between 5 and
131-1-TN16%$ Sﬁﬁgﬁho (zethyl-10- 5 hydroxycanptothecin, 16-azaepothilon B,
A 105972, 8 desleukln alitretinoin, altretam n, alvocidib,
anonaf i2d, anthrapyrazole AG-2037 AP- 5280, apaziquon aponm n, aranose,

ar gl abi n, e 2,
ABXEG F, ARG F ot %ze T, R%D'iéedzég A \jorde t904/ 538'%%'%5 %{2?%8
azacytid i rﬁieperzchreq)@m e beryByeighto thef fogte eipdmigisbaDs, thBnmvenelzresmae%me,

bevaci zuma odat; e ,

BNVG- 184476%TL§1/§Q§47%%% 88 N%qﬂ?g‘lé%@" El\g%éﬁ{ or b R%%d'eﬁléﬁpﬁ%% g S
2992, BIBF aﬂM§tetﬂdeoWlﬁ i @O@Jel@seellternﬁy@iersumc'etmté@welleﬁsshahﬁ%mlramum 1,
bortez%gl b.40B& al i Nwnbiesulip r (e 1 ‘ag é’rghmlp?ha§/ ﬁe% exceeded.
calcitriol, canertinib, canfosfamd, capecita car boxypht atopl atin,
001 - 779, CiPheroadmiaistering largeBmouaistii meype egvisalofd divide e up intp axwmber of
cel ecoxi b, adaLi CH4987655/ RO- 4987655, chl orotri ani sen,
C|IengltldSﬁ%w%B%gggkpﬁaeéDA-l%FQ%DC 394, CKD- 602, cl ofarabin, colchicin,
conbretastatin A4, CH S-828, CLL-Thera, CMI- 30ryptophycin 52, CTP-37,

CP- 461, Cv-247, cyanonnrpholinodoxorubicin, cytarabin, D 24851, decitabin,
deoxor ubi ci n, deoxyrubi cin, deoxycofornycin, depsipeptid, desoxyepothilon
B, dexanet hasone, dexrazoxanet, 20 diethylstilbestrol, diflonbtecan,

di dox, DWVDC, dol astatin 10, dorani dazol e/7£7010, E-6201, edatrexat,
edotreotid, efaproxiral, eflornithin, EKB-569, EKB-509, elsamtrucin,

epot hilon B, epratuzunmab, ER-86526, erlotinib, ET-18-00H3, ethynylcytidin,
et hynyl oestradi ol , exatecan, exatecan nesyl ate, exenestan, exisulind,
femeﬂni¢ HOXW|mn fohc mnd FQF@( RlFHﬂ fowmﬂan
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particularly solutions for injection (s.c., i.v., i.m) and infusion -
syrups, elixirs, enulsions or dispersible powlers. The content of the
phar macewoDcallopomat i ve conmpound(s) should be in the ramrge/Hea0i064628t 0 90
w.-% preferably 0.5 to 50 wt.-%of the conmposition as a whole, i.e. In
amounts which are sufficient to achi eve the dosage range specified bel ow
30The doses specified may, if necessary, be given several tinmes a day.

Sui tabl e tabl ets may be obtai ned, for exanple, by mxing the active
substance(s) with known excipients, for exanple inert diluents such as
cal ci um carTherfateulatioal examplesviiieioliaw 0B stata HET pERg0tioyadias 28thphiosptigting ity

| act ose, dgé%&;egrants such as corn starch or alginic acid, binders such as
starch or gelatine, lubricants such as nmagnesi um stearate or talc and/or
agents for delaying rel ease, such as carboxynethyl cellul ose, cellul ose

acetate ph%éﬁ‘eg’oggﬁa@%cwgi%*orﬁlﬁﬁﬁé’ﬁse' The tablets may al so conpri se
several |a : prepared accordingly by coating

cores pboduced anal ogously to the tablets with substances normally used for

tabl et coatjyngs, fQjetexanpl e collidone or shellac, gymggapic, talc,
titani um di Xide'UT_SUgHT__TU_HCﬁTEVE‘dEfHVEd‘TEfEHSg_UT_DTevent

inconpatibilities the core may al so consist of a nunber of |ayers.
Simlarly the 10t $£§&k i unb | ayers to achieve
del ayed release,z%%gﬁ%% y us?%aaﬁﬁgqg@%h%Fuﬁgé?%gntiﬁg%ghabove for the

tabl ets. Syrups dactesd xi rs containing the active sub34@Gmges or conbi nations
thereoﬁoaccordingx%ﬁsgnﬁ invention may additionally egpta n a sweetener
such as saccharine, cyclamate, 15 glycerol or sugar and fl avour enhancer,
e.g. a flavouri ngodytylpysolidamel | i n or orange extract.1Jhgy nmay al so contain
suspensi on adjuvqg%&ngﬁmigggéﬁgers such as sodiun1carb9ﬁ¥pethyl cel | ul ose,
wetting agents such™ as, for exanple, condensation products of fatty

al cohols with ethyl ene oxide, or preservatives such_as p-hydroxybenzoates.
20Sol utions for injection and infusion are prepared Qﬁoymg usual way, e.g.
with the addition of isotonic agents, preservatives such as

p- hydr drybenzoates, or stabilisers such as alkali nmetal salts of

et hyl enedi g et i ! t |y quUSH i~fd ;

G sper sant o eI SR RRETAY e YiketendS! BBy Shal Rurk o T Pol ST B Bincd ¢
sol vent s ndggadari dhglmigtupeisisserengd. Bigh weaistaredyith e sobition o sayvinyigyredlidene and
Lransterreg, i, iibeh! AB-Gaklale Sid AIRPUNRS Pandicd Y54 Minfihb! & starch
Capsul es cont ai ni ng one or re active substances or conbinations of active
subst ances andytheomagrasipine sisargie eprar screbyedrianidnmixade tegsthere slies mixigees isv t h
i nert rri I égﬂ? king theminto gel atine
capsulgg. §§h@ﬁ%%g Fﬁ&gﬁggggﬁﬁgaﬁégQﬂgigﬁg’na e for exanple by mixing with
carriers provided for this purpose, such as neutral fats or

pol yet hyl epggl ycof i t he derivatives thereof. tablet
D011/ 039344RCT] EPAR i ' 22%€ed i ncl ude, for

exanpl e, water, pharnmaceutically acceptable organic solvents such as
paraffins (e.g. Qﬁ%@@%&ﬂﬁhﬁ%@ﬁ&&%ﬁghoﬂyﬁ% @Qk?bpllg) ﬁ.g. groundnut or
sesane oil), nono- or polyrunctional alcohols (e€.g. ethanol or glycerol),
carrier§ such as lectgse natural mineral powders (e.g.5%malins, clays, talc,
chal k), syntheti g, Ps@Etdperal powders (e.g. highly g rsed silicic acid
and silicates), sugars (e.g. cane sugar, |actose and gfucose) enulsifiers
(e.g. lignin, spenicrospysglineeccellilgsrs, net hyl cel | ul 3engst arch and

pol yvi nyl pyrroli i icants (e.g. magnesi earate, talc,
stearic acid and sé %Bﬂﬂﬁgh#eﬁ sul phate). 10The prgggﬁ%tions are
admi ni stered by tipdium-gaboxeneioystargh ef erably by orZ8m@r transdermal route,
nmost prgferably by, e%l[urﬁ%lér%te For oral adm nistratiqhythe tablets may, of
course contain, apart rromthe abovenentioned carriers, additives such as
sodiumcitrate, calcium carbonate and dical ci um phaosphate together with
various additives such as starch, preferably potatgxﬁ%?rch, gel ati ne and
the |like. Mreover, lubricants such as 15 nagnesium stearate, sodi um

| auryl sul phate and talc may be used at the sane tine for the tabletting
process. In the case of aqueous suspensions the active substances may be
conmbined with various flavour enhancers or colourings in addition to the
exci pi ents nenti oned above. 20For parenteral use, solutions of the active
substances with suitable liquid carriers7¥ay be used. The dosage for
intravenous use is from1l - 1000 ng per hour, preferably between 5 and 500
ng per hour.



25 However, it may sonetines be necessary to depart fromthe anounts
speci fi ed, depending on the body weight, the route of admnistration, the

i ndi vi duawonespsosie to the drug, the nature of its formeCatEronoant2s he ti ne
or interval over which the drug is adm nistered. Thus, in sone cases it may
be sufficient to use less than the m ninmum 30 dose given above, whereas in
ot her cases the upper Iimt may have to be exceeded. When adm ni stering

| arge anobunts it may be advisable to divide themup into a nunber of
smal | er doses spread over the day. WD 2011/ 039344PCT/ EP2010/ 064628 The

f or mul at i orfhexfingi erund sctiyeisbibstande, isomeaofetheneorprséareint laciesenmicoecrysitalisut

restrictin 5%% lﬁ{@{?ﬁj f | )

Tabl etsper%t aL{)?et activ bgﬁ%o#%earg(%%ﬁ&h%zpﬂ o&% Isagdr%h%fsqbr@%%ked

| act ose140 wily thecxmaining apehstach md peitgnid r&gmp@ graoliatiowbith indyiatsantessireaned.
stearate5 HgeaQy); ailb%x%%t | &k %ﬁooi'H%_(ljmgﬁﬁésYlﬁn%\'&%t@%@’adh@&taﬂﬁ%l@djw?ome
of the corn starc are to et ture I's screened

nmoi st enéd windtheamiduratis @rmmesmlltywrﬁyﬂapws@laetuuiﬁ@leﬁliewater kneaded,

wet - granul ated and dried. The granul es, the remaining corn starch and the
magnesi um stearate are screened and m xed together. The m xture is
20conpresséd to pkmpeeselgtivret s of suitable shape and size. B) Tabl et sper
tabl et active substance according to forrmula (1 a)(1 b)80 ng 25| act ose55 ngy
corn starchl190 ng microcrystalline cellul ose35 ng pol yvinyl pyrrolidonel5 ny
sodi um car boxyrretavyive Qw@tmiﬁcﬁ@j’dis\@ﬁa@i@wiaﬂﬁ)ﬂ@ar ate2 @ ™MO0 ng WO

2011/ 039344PCT/ ER, fr8 The finely ground active sg,la%gﬂnce, sone of
the corn starch, act ose m crocrystal | ine cellul ose an
ponV|nylpyrrolldwﬁerbrwjnlxed together, the mxture is semened and worked
with the remaining corn starch and water to forma granulate which is dried

and screened. The sodi untarboxynet hyl starch and the magnesium stearate are
added and rheeagtiyensubstance is dissolved in water at its own pH or optionally at pH 5.5 to 6.5 and

sodium chloride is added to make it isotonic. The solution obtained is filtered free from
15  pyrogens and the filtrate is transferred under aseptic conditions into ampoules which are
then sterilised and sealed by fusion. The ampoules contain 5 mg, 25 mg and 50 mg of

active substance.
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5and the mxture is conpressed to formtablets of a suitable size.

C) Ampoul e solution active substance according to formula (1 a)(1 b)50 ng
10sodi umwbl2oriiidesd ng water for inj.5 nL The active sulpsTare®o0ios46ds ssol ved
in water at its owm pH or optionally at pH 5.5 to 6.5 and sodi um chl ori de
is added to make it isotonic. The solution obtained is filtered free from
15 pyrogens and the filtrate is transferred under aseptic conditions into
anpoul es which are then sterilised and seal ed by fusion. The anpoul es
contain 5 , 25 ng and 50 ng of active substance. WO
2011/03934ZEEMEEP2010/064628 Cl ai ns 1. Conpounds of general formula (1a) and
(1 b) (1a)(1 b) wherein 5A denotes a group, optionally substituted by one
or nore, identi rom anmong C3_10cycl oal kyl ,

3-8 nenbergd heggkggygﬁégf rﬁﬂﬂﬂﬁ@w&iry gﬁg g 12 nmenbered heteroaryl; Q
denotes a group, optionally substltuted by one or nore, |dent|cal or
different R4, sel ecréd fronﬂhnnng phenyl and 5- qahenberea heteroaryl; 10R1
denotes a group sel cteé'fronlanong hal ogen, - -§CF3( - SRc, -NRCRC,
-CF3, -CN, OCN, - 1 peR,  Cl3alkyl, Cl oa and

Cl1_3hal oal kyl oxy; '\gz gach i ndependeght | yyof (RYher denote
u §Trt1NRa sibstitufed by one or

hydr ogen or a gro rnfng Ra,
nore, identical orpfjfferent e and/or Rb; R3 denotes a group

sel ected from anong -R -0S(0) 2Rc, -08(0)'3” (0) N RcRe,
-0S(0) 2NRcRc, -0C(0) Rc O)ORC -0C(0) SRe, -0 Rc, SC(0)Rc,
-SC(0) ORc, -SC(0) NRcRc, -N(Rg)C(O)Rc, -N C(0)Rch, - g) C(0) Rc,

N[ C(0) Rc] NRcRe, - N(Rg) gﬁ Rc, - N(Rg) S(0) ORc, - N(Rg) S(@)O%Rc -N[ S(0) 2R12,

N(Rg) S(0) 20Rc, - N(Rg) g%ZNRcRc, -N(Rg) [ S(0) 2] 2Rc, (Rg) C(0) ORc;

- N(Rg) C(0) SRc, N(Rg) C(0) NRcRc, -N(Rg) C(0) NRgNRcRc, -[N(Rg)C(0)12Rc,

- N(Rg) [ C( OwheRan - N{[ C(0) 12R12,
20- N(Rg)LIC(O) 120Rc, -N(Rg)[C(O)]ZNRCRc - N{[ C(0) 120R12, - N{ [ C( 0) | 2NRcRchand

[CT( gg%Lk nge%aegg% op |ona Py Slgb tlttut%d eyI oerﬁzet ce)rdmforre)rpdentlcaq or different R?
- selected from among Cj.1ocycloalkyl, 3-8 membered heterocycloalkyl, Cs.1saryl and 5-12

membered heteroaryl;

Q denotes a group, optionally substituted by one or more, identical or different R*,

selected from among phenyl and 5-6 membered heteroaryl;

10 R'denotes a group selected from among halogen, -OR®, -OCF3, -SR, -NR°R¢, -CF3, -CN,
-OCN, -SCN, -NO, -NO,, C4salkyl, Cq.shaloalkyl and C,.zhaloalkyloxy;

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® denotes a group selected from among -OS(O)R°, -OS(O)%LR®, -0OS(0),0OR",

15 -OS(ONRR’, -OS(O)LNR°R?, -OC(O)R%, -OC(O)OR°, -OC(O)SRS, -OC(ONRRS,
-SC(O)R°, -SC(O)OR’, -SC(ONRR’, -N(R®C(O)R®, -N[C(O)R%,, -N(OR%)C(O)RS,
N[C(O)RINRR®,  -N(RY)S(O)R®, -N(RIS(O)OR®, -N(RIS(O),R°,  -N[S(O),R,,
-N(RYS(0),0R®, -N(RY)S(O)LNR°R®, -N(RY)[S(0):]:R®, -N(R%)C(O)OR®, -N(R%)C(O)SR",
-N(RF)C(ONRR?, -N(R®)C(O)NRNR'R?, -[N(R®)C(O).R®, -N(R?)[C(O)L.R®, -N{[C(O).R*},

20 -NROIC(O)LOR®, -N(RO)IC(O)LNR°R®, -N{[C(O).OR’}, -N{[C(O).NR°R?}, and
-IN(R%)C(O)].0R%;

each R* is independently selected from among Ciealkyl, Cs.1ocycloalkyl,

Csiscycloalkylalkyl, Ce.qoaryl, Cr.isarylalkyl, 2-6 membered heteroalkyl, 3-8 membered
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at _ncycl oal kyl al kyl , C6_10aryl, C7_16aryl al kyl, 2-6 nenbered heteroal kyl,
3-8 nenbered WO 2011/ 039344PCT/ EP2010/ 064628 heterocycl oal kyl, 4-14
menber ed woetzeriasya4oal kyl al kyl , 5-12 nenber ed heteroarychaitlrl'zﬁﬂmmmsanbered
het eroaryl al kyl ; each Rb is a sui tabl e group and each is independently

sel ected fromanong =0, -OW Cl1_3hal oal kyl oxy, -0CF3, =S, SRc, =NRc, =NOW
=NNRcRc, =NN( Rg) C( O) NRcRc, -NRcRc, 5-ON RcRc, -N(ORc)Rc, -N(Rg)NRcRc,

hal ogen, -CF3, -ON, -NC, -OCN, -SON, -NO -NO2, =N2, -N3, -S(0)Rc,
-S(0)0Rc, -S(0)2Rc, -S(0)20Rc, -S(0)NRcRc, -S(0)2NRcRc, -0S(0)Rc,

0S(0) 2Rc, h@s(r@f)yzt@R&(yl o8t mqnﬂzﬁlz@d he@ESi@yrRRIRERKY!, 5D Rmberg] hpRearyl and

-C(0) SRc, é)%%ﬁgg%d hg%%@g%él\l% Rc, g) ORc, - C(NRg) NRcRc, - C( NOH) Rc,

C( NOH) NRc Rc OC( 0) SRc, -0C(0) NRcRc, -0C(NRg) NRcRc,
10- SC( 0) Re s SGH ¢ %) :
"N O(0) Re] 5 eac g%@u t&@@é@% g%acZ?Rg)N RCA\%%RC ’seﬁ Rﬁz) o )r@ég% 0, -OR,

N[ ¢ 0) Re] [(]Relpajoalky(@gg) SR NNR°R, NN(Rg)C NRR,
N( Rg) 5 Rc 0 N 0 2
R s
N(N(RR?)C(CB;)KIWR@S -S(0) S(O)O)_R -S(O):R", S( S(O)NR S[( )2NR°R®, -OS(O)R",
C c c
{54 smanee oS o v ik
)] 2NRecRec, 1 oR&H SNRR ‘ g ,
c(0)] 2N R OI cpe
“E[RQSC%]NRQ) Rc gt\{]ﬁ:ﬁ g)_ BE?ISQO%FBQZ%%@&E i nd%endentl 8§‘no 0 R’
hydr ogef orsg(%ups@gﬁ al IS}' @be'ﬁ Rt utSANRINRE or -MBAE(O) entN[@é@)R)]"z
di fferent Re el Q @hﬂkﬁ | Y@k c 20
Ol4llcycl oal k(@f@i@?)R ﬁ({ﬁogﬁkjﬁdd N%F@?N)qu \R/ Zlf\gé&a) er egyﬁer\?gr)!%#w
3-8 nenbereH%lR?é‘i(@r)Boycl DHRASIO)OR 12 Y K@H het eNGB{OIRSRI ky H(RR)A(O)
menber ed  heffqg a%NR"‘ﬁd @r(ﬂa%[%ﬁi eCN(:'R@ hS” N(K%ﬁb#]))SR*%@(*Rgﬁ‘{ogﬁR@w

sui tabl e grou each i s i'ndepéndent cted

Cl_3hal oaI kNM(FOXHONBERZ R =S, -N( Rgﬂﬂl@é R:RTQQe NBRIKIE IR I:i-,NN( IRYROCOPMRSRe,

“NReRe.525: @Riéﬂﬂa@; g W@ﬁ@%&”ﬂ%@%@ﬁa NEMSRINRE %Nﬂ%@?“o@o
- S( 0) 2NRe ReN{[C(3] b, 0( NQ?%@C(O)b@ 20RNRIHENG IGERe,  -DRDGNGRIRS,

0 Re g g g cpc.
C(Cg) %\IReRe o%% (R} S%Rg)ﬁgRﬁgf TR ’\)I%F\Be C(NRg) NReRe, - C( NOH) Re,

NReReg,
%Ngc':l)( 0) eRe chsg(@gmj enddh Qj)eggge NRg RIR%%QatMR% sub&%@@@ﬁg@?@

-N[ C(0) RelznoreN(i@ﬂgg%eosiﬁérenirﬁtFSRé;)ctken\RgﬁPé@Ced mg)amq:z@) egﬁkm Cs-ocycloalkyl,
- N[ C( 0),ire] MR&RScloalkylalkyl, Ce.r0aryl, Crisarylalkyl, 2-6 membered heteroalkyl, 3-8 membered

heterocycloalkyl, 4-14 membered heterocycloalkylalkyl, 5-12 membered heteroaryl and

6-18 membered heteroarylalkyl;

each R% is a suitable group and each is independently selected from among =0, -OR®,
Cishaloalkyloxy, -OCF3, =S, -SR®, =NR°®, =NOR°®, =NNR°R®, =NN(R%)C(O)NR°R®, -NR°R®,
25  -ONR°R?®, -N(R°)NR°R®, halogen, -CF;, -CN, -NC, -OCN, -SCN, -NO, -NO,, =N;, -N3
-S(O)R°, -S(O)OR®, -S(O),R%°, -S(0),0R°, -S(O)NR°R® -S(O);,NR°R®, -OS(O)R®
-OS(0),R® -OS(0),0R?® -OS(O)NR°R®, -OS(O)NR°R®, -C(O)R® -C(O)OR®, -C(O)SR®,
-C(O)NR°R®,  -C(O)N(RYNR°R®,  -C(O)N(R%)OR®,  -C(NRYNR°R®, -C(NOH)R®,
-C(NOH)NR®R®, -OC(O)R®, -OC(O)OR®, -OC(O)SR® -OC(O)NR°R® -OC(NR°)NR°R®,
30  -SC(O)R®%, -SC(O)OR® -SC(O)NR°R®, -SC(NRYNR°R®, -N(R°)C(O)R°, -N[C(O)R®,
-N(OR%)C(O)R®, -N(R®)C(NRYR®, -N(R)N(R°)C(O)R®, -N[C(O)R°INR°R®, -N(RY)C(S)R®,
-N(R®)S(O)R®,  -N(R%S(O)OR®,  -N(RYS(O),R®°, -N[S(O),R°,, -N(R%)S(O),0OR®,
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N(Rg) S(0) Re, - N(Rg) S(0) ORe, - N(Rg) S(0) 2Re, - N S(0) 2R12, - N(Rg) S(0) 20Re, WO
2011/ 039344PCT/ EP2010/ 064628 N(Rg) S(0) 2NReRe, -N(Rg)[ S(0)212Re,

- N( Rg) C( OWORe11/030¥4Rg) C(0) SRe, - N(Rg) C(0) NReRe, N( Rg) C( OLNRphIReMRe4628
-N(Rg) N(Rg) C(0) NReRe, -N(Rg)C(S)NReRe, -[N(Rg)C(0)12Re, N(Rg)[C(0)]2Re,
-N{[C(0)12Re12, -1\1(Rg)[C(0)120Re, -N(Rg)[C(0)]2NReRe, -N{[C(0)120Rel2,
N{[ C(0)] 2NReRel12, - [ N(Rg) C(0) 120Re, - N(Rg) C( NRg) ORe, - N( Rg) C( NOH) Re,
5-N(Rg) C(NRg) SRe and - N(Rg) C(NRg) NReRe; each Re independentl|y denotes
hydr ogen or a group opt ionally substituted by one or nore, identical or
d| fferent RNRDNCONRRER® ,sé‘l(8&)(%(@)2‘]1%mWM)@OmR%aMK@%Q(@g%cNRﬁ)Q(QWReRe

35 monver el LA GINRRES eyMFaNEDGEINE By VaETses TFERT i ral Ry FIOR TS

menber ed heNRYaTfLRNNGO@ LR EIIRIRIJIROR", ON(RS*)@(WLNRWCMR&(OH%ORG}z
I

suitable gr oug each s ind es)en ently sel ected om among hal ogen and

CF3; each RY{ (@&b@ﬁae"ntly ¥R PR ogen'N@f)Cﬁb!Bk)PlRe c3 8&‘%“1)6 ®YIR®,

at _iicygl oaN{gab@(IW}SRe%l%Q%é(NF@Nﬁﬁ@ryI al kyl, 2-6 nenbered heteroal kyl,
3-8 nmenbered heterocycloal kyl, 4-14 15nenber ed heterocycloalkyl 5-12

menber ed hekgr q@r MHe;SHnd@ntl;B d@@é‘f@@rh%‘r g@ﬁ eroéa-'ngLﬁl)l !Sb(ﬂonag‘;) QGS’stllRJtéd‘%gp&@j@m ly

of one anot her denote 0 n and denot e

opt i onal | y Mafet [Enfica rﬂrés#f'fqr%t 'Baaw%Rs Sefagaeq. Femnanesy Crpalkdnanicyelraky,
the di ast ercnge@a&?@n@ tde awlqueganémw 2% meAMEr&PhbRAG kY, 8ize rodefed

t hereof, particul ar ar macol ogi cal |y acceptable acid addition salts
t hereof . 2NERIPOEHRIK ybf4 b”eﬁ?@ﬂmer%h%r%ye@aﬂfyla&wg&rhﬁ mymkered fetaraaryl(ang
WO 201%03%3@,3%5}%%(};}8@4@%@}1& wherein Rl, R2, R3, R4, AL Q n and mare

defined as in claim 1. 3. Conpounds according to claim2, wherein nis 1.
each R'is a suitable group and each is independently selected from among halogen and
-CF3;

each R® independently denotes hydrogen, Ciealkyl, Csscycloalkyl, C41cycloalkylalkyl,

Ce-10aryl, Cr.qgarylalkyl, 2-6 membered heteroalkyl, 3-8 membered heterocycloalkyl, 4-14
15  membered heterocycloalkyl, 5-12 membered heteroaryl or 6-18 membered

heteroarylalkyl;

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

n and q denote 0, 1, 2 or 3;

optionally in the form of the tautomers, the racemates, the enantiomers, the diastereomers
20 and the mixtures thereof, and optionally the salts thereof, particularly the

pharmacologically acceptable acid addition salts thereof.

2, Compounds of general formula (1a) according to claim 1

AP
(

Na_N
HN

(1a)
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54. Conpounds according to one of clains 1 to 3, wherein mis equal to O.

5. Conpounds of general fornmula (1 b) according to claim1l (1 b) wherein
10R1, R2,wB2011RB934A, p and q are defined as in clai m1l. PCO/EPSUN6L62EIS
according to claim5, wherein q is equal to 1 or 2. 7. Conpounds accordi ng
to one of clains 5 or 6, wherein p is equal to 0. 158. Conpounds accordi ng
to one of clains 1 to 7, wherein R3 is selected fromanong - N(Rg) C(0) Rc,
-N(ORg)C(0)Rc, -N(Rg)S(0)2IRc, -N(Rg)C(0)0lIRc and -N(Rg) C(0O) NI Rcl Re and WO
2011/ 039344PCT/ EP2010/ 064628 IR and Rg are defined as in claim1.

9. Conpoundyvheteior di ng to one of clains 1 to 8, wherein the group 5denotes
R6 and R7 are defined as R2 in claiml1, r is equal to 1 or 2 and Ais

defined as gnpelgi g# Ix Ql%d%rgpgggﬂ%daa%q,%gmg to claim9, wherein Ais a
group selected from’ am)ng phenyl “and 5-10 menber ed heteroaryl and R6, R7

and r are defined as in claim9. 11. Conpounds according to claim 10,

wherein Az a WundggécM§ tdﬁ@a,wai Weheleif! 2; each R7 is independently
sel ected from anong hal ogen, Csi 6alkyl and Cl_6al koxy and R6 is defined as

inclaim9npis1.

5 4. Compounds according to one of claims 1 to 3, wherein

m is equal to 0.

5. Compounds of general formula (1b) according to claim 1

wherein
10 R''R% R} R’ A, pand qare defined as in claim 1.

6. Compounds according to claim 5, wherein

qis equalto 1 or 2.

7. Compounds according to one of claims 5 or 6, wherein

p is equal to 0.

15 8. Compounds according to one of claims 1 to 7, wherein

R® is selected from among -N(R%)C(O)R®, -N(OR®)C(O)R®, -N(R%)S(0),R®, -N(R?)C(O)OR®
and -N(R%C(O)NR°R® and



12. Conpounds according to one of clains 9 to 11, wherein R6 is selected
from anong hydrogen, Ra2, Rb2 and Ra2 substituted by one or nore,

20i dent i c&D 20r1/03p34fier ent Rb2 and/or Rc2; WO 2011/ 039342PUEPERBO462964628
each Ra2 is independently selected fromanong Cl _6alkyl and 3-7 nenbered
het er ocycl oal kyl ; each Rb2 is a suitable substituent and is independently
sel ected fromanong 0=, -ORc2, -NRc2Rc2, -C(0)Rc2, -C(0)0 Rc2,

-C(0) NRc2Rc2, -C(0)N(Rg2)0Rc2, -N(Rg2)C(0)Rc2, 5-N(Rg2)C(0)0ORc2 and

-N(Rg2) C(0) NRc2Rc2, each Rc2 independently denotes hydrogen or a group

opti onal | y RS@vdtR°taie defineg asrie clegimitore, identical or different Rd2 and/ or
Re2, selected fromanong Cl_6alkyl, C3 _6cycloal kyl and 3-7 nenbered
het er ocycl oal kyl ; each Rd2 is a suitable substituent and is

i ndependent*y sélostaefds pesarding ionartsiaims 3-NSRabee? - C(0) N(Rg2) ORe2 and
-C(0) NRe2Re2; each Re2 independently denotes hydrogen or a group optionally
substi t ut ed®908Re or nore, identical or different Rf2 and/or Rg2, selected
fromanong G1_6alkyl, C3_6cycl oal kyl, 5-6 nmenbered heteroaryl and 3-7
menber ed hefs Lol kyl ; each Rf2 independently denotes -ORg2 and 15each
Rg2 is independai)ly selected from anong hydrogen, Cl_6alkyl and

C4_6ceycl oal kyla | . 13. Conpounds according to claim1l selected from anong
234-[4-((1 R 2R -1 -net hanesu | phonyl a

m no-i ndan-@2-yl.oxy)-5-trifluoronethyl-pyrimd in- 2-yla

m no] - 3-met hoxy-N- (1 -met hyl -piperid in-4-yl)-benza m de
242-fluoro-4-[4-((1

R, 2R) - 1- met Qanesul phonyl am no-i ndan- 2-yl oxy)-5-tri fl uoromnet hyl -

pyrim din-2Ly \O] R':', met hoxy- N- (1- net hyl - pi peri di n-4-yl)-benzam de

252-fl uor o- 4- (R)r

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

trifluoronethyl gbyrim din-2-yl am no}-5- met hoxy- N- (1- net hyl - pi peri di n-4-y1)-
benzam de 274-{4-[(1 d

R 2R) - 1- (et hanesul phonyl - net hyl - am no) -i ndan- 2-yl oxy] -5-tri fl uoronet hyl -
pyri m di n- R&dndR reng d3firneatds®din Ma{m-1met hyl - pi peri di n-4-y1) - benzam de
282-fluoro-4-[4-((1

R, 2R) - 2- netriweqsltgphony badi no- cycl opent yl oxy) -5-tri fl uor onet hyl -

pyri m di n-2-yl am no] - 5- net hoxy- N- (1- net hyl - pi peri di n-4-y1l)-benzam de

294- {4-[ (1 Ais defined as in claim 1.

R, 2R) - 1- ( net hanesul phonyl - net hyl - am no) -i ndan- 2-yl oxy] -5-tri fl uoronet hyl -
pyri m di n-2-yl am no} - 3- met hoxy- N- ((3S, 4S) - 3- net hoxy- 1- net hyl - pi peridi n-4-y1
)- benzamii@e Compounds according to claim 9, wherein

312-fluoro-4-{4-[ (1R 2R) - 1- (net hanesul phonyl - et hyl - am no) -i ndan- 2-yl oxy] -5
- A is a group selected from among phenyl and 5-10 membered heteroaryl and
trifluoronethyl-pyrimdin-2-ylam no}-5-nethoxy-N((3S, 4S) - 3-nmet hoxy- 1- net hy
| pi peri di nRE: R1ynbeareatefided as in claim 9.

742-chl oro-4-{4-[ (1R 2R) - 2- (net hanesul phonyl - net hyl - am no) - cycl ohexyl oxy] -5

1. Compounds according to claim 10, wherein
A is a phenyl;
15 r has the value 1 or 2;
each R’ is independently selected from among halogen, Cy.salkyl and Cyalkoxy and

R® is defined as in claim 9.

12. Compounds according to one of claims 9 to 11, wherein

R® is selected from among hydrogen, R*, R" and R* substituted by one or more,

20 identical or different R?? and/or R%%;
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trifluoromethyl-pyrimdin-2-ylam no}-5-nmet hoxy-N-(1-nethyl - pi peridin-4-yl)-
benzam de
752-f | uorwo20{3pHAR, 2R) - 2- (et hanesul phonyl - et hyl - am roxAEPYCObes2y | oxy] - 5

trifluoromethyl-pyrimdin-2-ylam no}-5-nmet hoxy-N-(1-nethyl - pi peridin-4-yl)-
benzam de

774-{4-[ (1R, 2R) - 2- (et hanesul phonyl - net hyl - am no) - cycl ohexyl oxy]-5-tri fl uor
onet hyl -

pyri m di n- 2agh aRfhd} - Bdeeentsxyy Ns¢lactadt from- pimga Z¢-watkyly Bndb ez amegbered
793-{4- [(1|ﬁe?e%cy%ro%fﬁ§ﬁ hanesul phonyl - net hyl - am no) -i ndan- 2-yl oxy] -5-trifluor
omet hyl - ’

rimdin 3 z i _d c2
822 chl or 0%4)92 5- CEOQ rsgﬁ 4- ?M;Jih{ %(%T% %%%Iggﬁgp}}h téd YrE;?? ?ﬁ&?ﬁa? EDR
cycl opent yFERYR py rE@)& 1 - 2C(0 KR ho} Q"»OM%Bxy P@(@J) (R pl-}b'éR? (@-)E y1) -

benzam de _\Re\c R and N 92CONR°2R°2
854- { 5- chl or o- [((aOR I%S1 a)nesul phonyl - met hyl - ami no) - cycl opent yl oxy] -

pyr i mdi n- 2% g Wepgn(ﬁérﬁ!?rd%néfe@eﬁﬂ%@én'\br( 3-JiBibtidHaRe sLsktutdd YY) srReszam

884 { 5- chl erae4idpptic! eRYifferenid’h anelou RSh salpctadetany lamanon@)satiy b ICopersapliuky] -

pyri m din- %n)i'?,amn%ﬁ}be?edfﬂéf%eyéod‘ﬁﬁ hoxy- N- (4- met hyl - pi perazi n-1-yl) - benzam
de

90N- (( 1R, 2RheR-R244- a(éuﬁeﬁ‘fé sz‘éth(uer@'a%rﬁzlhﬁeﬂen)dé%ﬂyz'sg%&t%)‘f}’drﬁ%’Mgﬁf@m@] S5-
trifl uoronet hyl ezt) yrimd 4-yl oxyl - i nRazn ez1 y1) - N- et hyl - met hanesul’phonam d

100 10 C(O)N(Rgz)OR and C(O)N
2-chl or o- 4- {44(RlB 2R) - 2- (et hanesul phonyl - et hyl - am noz cycl opent yl oxy] - 5-
trifl uor onSeRy R pyrdeppadent'y- qﬂnamsﬁmd@%@%ﬂyow eatignetnphbgitped £y Qﬂelo'yl) -

benzam de :h%]re identical or different R and/or R%, selected from among C; salkyl Cascycloalk
2-f1 uor 0- 4- { 44( 1R, 2R) - 2- (met hanesul phonyl - met hyl - am no) - cycl opentyl oxyi/ 5-

trifl uor omethierperacdheieiean ?ﬂ‘ch%7ri”6?m33rﬁéthﬁ@k®ﬁyméuﬁylnet hyl - pi perazi n-1-y1) -
b de 102
ZeQﬁ?(Tr oe4 e{aﬁﬁﬁlﬂqdﬁﬁfn%"(tﬁ?’féj@ﬁaﬁésgﬁ kﬂﬂﬁiyl met hyl - am no) - cycl opent yl oxy] - 5-

trifl uororrethXI rimdin-2- Xl am nog 5- met hoxy- N- ( 1- rrethgl - pi peri di n- 43/1)-
benzanilde £88 is independently lected from ~ among hydrogen, "Cigalkyl

2-fluoro-4, 2{ @ﬁ%ﬁ 2- (et hanesul phonyl - net hyl - am no) - cycl opent yl oxy] - 5-
WO 2011/ 039344PCT/ I¥ 10/ 064628

trifluoromethyl-pyrimdin-2-ylam no}-5-nmet hoxy-N-(1-nethyl - pi peridin-4-yl)-
benzam de 184 Compounds according to claim 1 selected from among
2-fluoro-444-( (1R 2R) - 2- met hanesul phonyl am no- cycl ohexyl oxy)-5-tri fl uor onet

hyl pyri m dizs 2- {4 RIR)S~ meilhbﬂwﬂﬂﬂoﬁilaﬂiBidWUarpQ@&fo}iﬁ%ﬁfl@osolﬁetlbﬁwﬂmﬂdﬂe

14. Conpounds rdi or the pharmaceutical ly
accept abl e sal tgy@ cg%fmgthﬁéy'ﬁé(&'B%(‘ﬁ%'rﬁ'%e”d'”"‘ i@”be 88inds according to

one of claiaps 124f|00rb3454(mR2R¢1mlmnmemhomﬂémMoa¢mM@bkﬁ) saiflusrotetryeof -
eve on of can

for use in the treat t and £ fectl
5i nf | ammat i ons %EIT“Q'HSE igéﬁ’%@%@’ '( -mEEY BW&F'&FBC@UW (feepar ation
cont ai ni ng s agfluare- 45{4|b[$ua,rase§;1Qmetr@hesmmre)rgpmawn@tamapmamzqgoxy%one of
clains 1 to 13 or th har tica | ts ther
optionally in cloif ?rﬂwﬁgﬁpwaﬁﬁ %ﬂ@@ﬁl‘%ﬁ”ﬁ?tﬁ%’@cﬁ’g Ié’l‘P(?f'gP ‘ﬁ)ﬁ'S riers.
17. Phar maceut i s&lzapiigpar at i on corrprl sing a corrpound according to one of
clalmsllOol t he r |caII .accept abl lts t eof-
2nd at | eadd” onk bIRBA e GitiealaRo bR e e BB e BV
from (1l a) and th)ldln 2-ylamino}-3-methoxy-N-(1-methyl-piperidin-4-yl)-benzamide
28  2-fluoro-4-[4-((1R,2R)-2-methanesulphonylamino-cyclopentyloxy)-5-trifluoromethyl-
pyrimidin-2-ylamino]-5-methoxy-N-(1-methyl-piperidin-4-yl)-benzamide
29 4-{4-[(1R,2R)-1-(methanesulphonyl-methyl-amino)-indan-2-yloxy]-5-trifluoromethyl-
pyrimidin-2-ylamino}-3-methoxy-N-((3S,4 S)-3-methoxy-1-methyl-piperidin-4-yl)-
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31

74

75

77

79

84

85

88

90

100

101

102

103

benzamide
2-fluoro-4-{4-[(1R,2R)-1-(methanesulphonyl-methyl-amino)-indan-2-yloxy]-5-
trifluoromethyl-pyrimidin-2-ylamino}-5-methoxy-N-((3S,4 S)-3-methoxy-1-methyl-
piperidin-4-yl)-benzamide
2-chloro-4-{4-[(1R,2R)-2-(methanesulphonyl-methyl-amino)-cyclohexyloxy]-5-
trifluoromethyl-pyrimidin-2-ylamino}-5-methoxy-N-(1-methyl-piperidin-4-yl)-
benzamide
2-fluoro-4-{4-[(1R,2R)-2-(methanesulphonyl-methyl-amino)-cyclohexyloxy]-5-
trifluoromethyl-pyrimidin-2-ylamino}-5-methoxy-N-(1-methyl-piperidin-4-yl)-
benzamide
4-{4-[(1R,2R)-2-(methanesulphonyl-methyl-amino)-cyclohexyloxy]-5-trifluoromethyl-
pyrimidin-2-ylamino}-3-methoxy-N-(4-methyl-piperazin-1-yl)-benzamide
3-{4-[(1R,2R)-1-(methanesulphonyl-methyl-amino)-indan-2-yloxy]-5-trifluoromethyl-
pyrimidin-2-ylamino}-4-methoxy-N-(1-methyl-piperidin-4-yl)-benzamide
2-chloro-4-{5-chloro-4-[(1R,2R)-2-(methanesulphonyl-methyl-amino)-
cyclopentyloxy]-pyrimidin-2-ylamino}-5-methoxy-N-(1-methyl-piperidin-4-yl)-
benzamide
4-{5-chloro-4-[(1R,2R)-2-(methanesulphonyl-methyl-amino)-cyclopentyloxy]-
pyrimidin-2-ylamino}-2-fluoro-5-methoxy-N-(1-methyl-piperidin-4-yl)-benzamide
4-{5-chloro-4-[(1R,2R)-2-(methanesulphonyl-methyl-amino)-cyclopentyloxy]-
pyrimidin-2-ylamino}-2-fluoro-5-methoxy-N-(4-methyl-piperazin-1-yl)-benzamide
N-((1R,2R)-2-{2-[4-(4-tert-butyl-piperazin-1-yl)-2-methoxy-phenylamino]-5-
trifluoromethyl-pyrimidin-4-yloxy}-indan-1-yl)-N-methyl-methanesulphonamid
2-chloro-4-{4-[(1R,2R)-2-(methanesulphonyl-methyl-amino)-cyclopentyloxy]-5-
trifluoromethyl-pyrimidin-2-ylamino}-5-methoxy-N-(4-methyl-piperazin-1-yl)-
benzamide
2-fluoro-4-{4-[(1R,2R)-2-(methanesulphonyl-methyl-amino)-cyclopentyloxy]-5-
trifluoromethyl-pyrimidin-2-ylamino}-5-methoxy-N-(4-methyl-piperazin-1-yl)-
benzamide
2-chloro-4-{4-[(1R,2R)-2-(methanesulphonyl-methyl-amino)-cyclopentyloxy]-5-
trifluoromethyl-pyrimidin-2-ylamino}-5-methoxy-N-(1-methyl-piperidin-4-yl)-
benzamide

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

104 2-fluoro-4-[4-((1R,2R)-2-methanesulphonylamino-cyclohexyloxy)-5-trifluoromethyl-
pyrimidin-2-ylamino]-5-methoxy-N-(1-methyl-piperidin-4-yl)-benzamide

14. Compounds according to one of claims 1 to 13 — or the pharmaceutically

acceptable salts thereof — as medicaments.

15. Compounds according to one of claims 1 to 13 — or the pharmaceutically
acceptable salts thereof — for use in the treatment and/or prevention of cancer, infections,

inflammations and autoimmune diseases.

16. Pharmaceutical preparation containing as active substance one or more
compounds according to one of claims 1 to 13 — or the pharmaceutically acceptable salts

thereof— optionally in combination with conventional excipients and/or carriers.
17. Pharmaceutical preparation comprising a compound according to one of claims 1

to 13 — or one of the pharmaceutically acceptable salts thereof— and at least one other

cytostatic or cytotoxic active substance different from (1a) and (1b).
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