WO 2010/ 058032PCT/ EP2009/ 065768 New conmpounds The present invention rel ates
to new pyrimdines of general formula (1) 5 wherein the groups A B, X R
to R3 hawsothm/osemni ngs gi ven in the clains and speci fi eatriprPR00IbEzes soner s
t hereof, processes for preparing these pyrimdines and their use as

medi canent s. Background to the invention 10Tunmour cells that acquire the
properties for invasion and netastasisation require specific survival
signals. These signals allow themto overcone special apoptosis nmechani snms
(anoi kis) which are triggered, inter alia, by the loss of cell adhesion. In
this process, focal adhesion ki naseNewAléhipokidisi s one of the essenti al

si gnal nol ecul es which on the one hand controls cell-matrix interactions

t hrough so-called 'focal adhesions' and on the other 15 hand inparts

anoi ki s r esipgtHatest intdhti8h rERRH &M hﬁaﬁlmﬁg ofBeRaA fsARuIRY1) nhi bi ting PTK2
may | ead to the apoptotic cell death of tunour cells and I'imt the invasive
and netast asi sing grow R°of tumogys. In addition, focal adhesion kinase has
maj or significance for tlhe gromﬂw, m gration and survival of

t unour - associ at ed end i aK<ge An anti angi ogenic activity may
therefore al so be achijeved| by i Rfg PTK2. 20 Pyrimidines are generally
known as inhibitors aff_kjynses. , for exanple, International Patent
Application WO 20080385¥Tn3escribes pyrim di nes as aurora kinase

i nhi bitors, these pyrimdin havi ng, . as substituents, an

oxy- met hyl - pi peri di ne QLF t he 41bosition and fluorine in the 5
position. WD 2010/ 058032 1809/ 065768 The ai m of the present invention
is to indicate new active subStances which can be used for the prevention
and/or &1 ealfiRaf uRfoblReRIeSK GhALACUAIL BRIMONIBX GRRAIIY feaipRRI I cel |
proliferation. 5Detalled description of the invention It has been found

t hat, sur pspsiifigitipn, thompowndbesdf, perressab fdrgrenakiag (Hicse pyiimidenas anf ¢hagreaps A,
B, Xand R - 53 have the neani ngs gi ven below, act as inhibitors of

speci fic tyFO¥HARA%ses. Thus, the conpounds according to the invention
may be used for exanple for treating di seases connected with the activity
of specific tyrosine-kinases and characteri sed 10by excessive or abnor nal
cel | prol i fBackgrowmd tPithe prvestion i nvention rel ates to conpounds of gener al
formul g, (1) wher el A deno r . optional | i e e or
ror o1 dnt TR SR e e Drdefled BRI g NS B e SR, °5- 5
menber ed hetgiedyighslal Ktse si@malkfbywlthando bvkdome sirefat dpdped sty machohisms
denotes a 9-11 nenbered carbo- or heterobicyclic ring.system optionally
subst i t ut edansykiphwhigh arpgFiggeredrptecalia, by the lppseafest! agbesion. dalys erocess, Heak

CH2; 20 R2 . . I . r a

ar oup. sel e ng F RS EARAERCRERR. U B o R o FS S SN e

i denti cal dandtdrftededdl-fRetriandicorcti&is RDHughk Roiceled fgrbadhcsehe etidan fhe@mtheanong
hydr ogen, hal pgen, -OR., -QCF3, -S -NRcRe,. -CF3,. -CN, -QCN, .- S - NO,
e, O g iyiirts otk rﬁ%ﬁta%‘iek#t'g&ﬁ@nﬁﬁ Wﬁg thesp H%WI%W?YO@WP@T K2

sel ect ed i nsneRRhE ¥pdphotRNE1IHAH B rurhS BB ATRRDLE t82hkdive and
C3_iocycl oal Kyl , 25C4 16cycl oal kyl al kyl, C6_ioaryl, Cr7_1l16arylal kyl, 2-6
menber ed hetaastaiskng grogtiBofmemoersedn ayuiion 10¢0 U3 RREGIHEPAAOMA06 Siz6Bicance

het erocycl qQal kyl , 4-14. nenber ed het er cl oal kyl al kyl, .5-12 er ed

ot o oat y1 TaiHi® gtordhiaisEraa e olp fag s bl Saep i S BT REBRE o1 oup
and i s i ndepggdant hotives! st ercfdre msameRchicidd byARBibitfdg Biat.oal kyl oxy, - 0CF3,
=S, _SRC, :N%Eg :NCRgéggﬁﬁémFm, =NN( Rg) C(0) NRcRc, 5 -NRcRc, -ONRcRe,
-N(ORc)Rc, -N(Rg) NRcRc, hal ogen, -CF3, -CN, -NC, -OCN, -SCN, NO -N2,

=N2, -N3, -P%i%)iﬁ(ﬁes érg'(ggﬂe(%ﬁ:y kﬁoS nozlszi ibitér%%?kﬁl%&%’. Tl%s(,)}o’}"g%g%ﬁple, International
Patent Application WO 2008038011 describes pyrimidines as aurora kinase inhibitors,

these pyrimidines having, as substituents, an oxy-methyl-piperidine group in the 4 position

and fluorine in the 5 position.



S(0) 2NRcRc, -OS(0)R , -0S(0)2Rc, -0S(0)20Rc, -0S(0)NRcRc, -0S(0)2NRcRe,
C(O)R, -C(O)OR, -C(0)SR, -C(0)NRcRc, -C(0)N(Rg)NRcRc, -C(0)N(Rg)ORc,

C( NRg) NRcwRo,201005863R]) Rc, - C(NOH) NRcRc, -0C(0) R, -0C(0) ORCI/EPR®@OOIBR , 10
-0C(0)NRcRc, -0C(NRg)NRcRc, -SC(O)R, -SC(0)OR , -SC(0)NRcRc,

- SC( NRg) NRcRc, N(R C(0)R, -NC(0)R12, -N(ORg)C(0)Rc, -N(Rg)C(NRg)Rc,
- N(Rg) N(Rg) C(0) Re, N C(0) RINRcRc, -N(RIC(S)R, -N(Rg) S(0) Re,

-N(R) S(0) OR, - N(Rg) S(0) 2Rc, N[ S(0) 2R12, -N(R) S(0) 20R,

-N(Rg) S(0) 2NRcRc, -N(Rg)[S(0)2] 2Rc, -N(R) C(0)CR N(R) C(0) SRC,

- N(Rg) C( 0) Nlhcmm of M(e@g?@(lol)mtﬁgmﬂam indigatRgei( yatﬁa)smﬂceﬁc}yhlch can be used for

15- N( R R - N 0

N o) [ O 0) FHORE R Y POy PR oA e o SO o N et O IRRE )

[ NCRg) C(0) JpésIReratioM( Rg) C(NRg) ORc, - N(Rg) C(NOH) Rc, - N(Rg) C(NRg) SRe and
N(Rg) C(NRg) NRcRc, each le |ndependently of one anot her denotes hydrogen or

a group opti onally substituted 20 by one or nore identical or different Rd

and/ or t I kyI , C3_10cycl oal kyl ,

4 11cyc| ozfﬁ%gf dﬁﬂespﬁﬁ@ﬁ”ﬁar yﬁ) " 6ar yl al kyl , 2-6 nenbered heteroal kyl,
3-8 nenber thd@&ieeﬂi aniyid |t1Qﬁ,| Sayprisielyl 4o rpotetsed gBﬁér@lHBﬁM@thBj kb alirkihle graupt 2
menbered heteroaryl and, 6-18 nmenbered heteroaryl al kyl; each Rd_ is a

sui tabl e gredh Xafl Rs- Rn@%“ﬁéh%l@ﬁ@m?gss&W@bl?eé‘an%ﬁﬁ Migr=f spc@fee tyrosine-

Ci _3hal oal ReRe,
NReRe, - 0N§ 'L%%y W%qﬁ%l&e °u dglggcoé‘ﬁwg%d% I\m%gf\'lon NHQ%R%W (eg%{}%fﬁ
-NO2, =N2, trehi3ng dl&{ﬁéﬁ&)ﬁne&é@\)&/ﬁﬁ%ﬂle acB{ 0y 8 RepecHB(tPoR MRk inas&( ﬂl)dl\ﬂﬁeﬁeterlsed
- S(0) 2NReR 0S(0) Re, eé os]gO) 20Re, -0S(0)NReRe, -0S(0)2NReRe,
-C(0) Re? %é’(?)"?ﬁ@ Ve or ab no"@éb% Roli feptigRNReRe, - C(0) N( Rg) NReRe,
- C(0) N( Rg) ORe, C( NI Rg) NReRe, 30 - C(NOH) Re, -C(NOH) NReRe, -0C(0)Re,
-0C(0) ORe, -0C(0)SRe, -0C(0)NReRe, OC (NIRg)NReRe, -S C( 0 )Re ,
- SC( 0) ORe, ThE@tGEMNReRation ¢atehRyJdNReEReds of\fdREEI G)rRala (1IND
2010/ 058032PCT/ EP2009/ 065768 - N[ C(0) Re] 2, - N( OR) C(0) Re, - N( Rg) C( NRg) Re,
-N(Rg) N(Rg) C(0) Re, - N[ CRO)RI NTReRe, N( R) C(S)Re, -N(R)S(0)Re, -N(Rg)S(0)0Re
-N(Rg) S(0) 2Re, - N ( OW N([Rg) S(0) 20Re, - N( Rg) S(0) 2NReRe, - N(Rg)

[ S(0) 2hRe, - N(Rg) C(0) Oy SRg, - N(Rg) C(0) NReRe,

- N( Rg) C( 0) NRgNReRe, - N( Rg) N( Rg) &Re, - N(Rg) C(S) NReRe,

5-[ N(Rg) C(0) ] 2Re, - N( 0)] 2Re~N[C(0)]2Re} 2, -N(Rg)[C(0)] 20Re,
N(Rg)[C(0)] 2NReRe, -N{[¢(0)]20Re}2, -N{[C(0)] 2NReRe}2, -[N(Rg)C(0)] 20Re,

N( Rg) C(NRg) ORe, - N( Rg) GANOATRe -N(Fe? C(NRg) SRe and - N( Rg) C( NRg) NReRe, each
Re i ndependently of one a @ not es hydrogen or a group optionally
substituted by one or nore tical or chferent Rf and/or Rg sel ected
fromanong G _6al kyl, 10 C3 _8cycl oal kyI E%?Llcycl oal kyl al kyl, C6-1 oaryk
C7_16ary! al &k¥énoted-abor m@fl&ﬁhlmwmatbm ondoBmBRITaENRd] HedigtRayR! qakkd
4-14 menbered heterocycl oal kyl'al kyl, 5-12 menmbered heteroaryl and 6-18
member 64 hétost araeye Gh-logyeloaladh3-&memsbeied eterabydoadledubs ! pad $ridependent I y
sel ected fr en and -CF3; and 15each Rg i ndependently of one
anot her derﬁ%%%@%ﬁ%ééqg C _6al kyl, C3 _8cycl oal kyl, C4_11cycl oal kyl al kyl,
06- | oar yk @ dddessyl Bl Kylembare@ b er Edeﬂ@@tc@élﬂﬁﬂukg/éyste&i Bptivmdders@bstituted by
het er ocycl oal kyl , 4-14 nenbered heg erocycl oal kyl, 5-12 menbered heteroaryl
or 6-18 meiPBePEECKeidentifaf 91 diffeimnt R optionally in the form of the

t aut omer s, gﬁgho?&qgrrga&e@H .the enantioners, the diastereonmers 20and the

m Xt ures ther eo and opt| ‘onal |y the phar rracol ogically acceptable acid
additian s& twdmfaadofndbpnwamlﬁsﬁmretanbﬂner dmﬁaﬂydnm’gmeiratmﬁ elemdgfoumds of

general f Orannyolng R l&b anvc\{nl% su'bstltute r3]1()otngsor ?n)&{eg wentical or different R® and/or R”
R? denotes a group selected from among hydrogen, halogen, —OR, -OCF3, —SR°, -NR°R®,
—CF3, —CN, —OCN, —SCN, -NO, -NO,, C,salkyl, C;_shaloalkyl and C;_shaloalkyloxy;
each R" is selected independently of one another from among C; salkyl, Cs_jocycloalkyl,
25  Csiecycloalkylalkyl, Ce.jparyl, C7jsarylalkyl, 2-6 membered heteroalkyl, 3-8 membered



I n anot her aspect the invention relates to conmpounds of general formula
(1a), 25 WO 2010/ 058032PCT/ EP2009/ 065768 wherein Wand Y i ndependently of
one anot o 20mpsesent CH2, 0, N-Re or N-ORe, and A, R, PRX/ERp@)IBES788 e
defined as in claim1l. wherein Wand Y independently of one anot her
represent CH2, 0, NNRe or NNCORe, and A, R, R2 and R3 are defined as in
claim1l. wherein Wand Y independently of one another represent CH2, O,
N-Re or NFNORe, and A, R, R2 and R3 are defined as in claim1. In

anot her aspect the invention relates to conmpounds of general fornula (1),
(la), (Ib) heteraycloskyl, Ahkt membgred Setohremyloalky MBy2 (10! 06B8OSRRGTICERZYICALI065768
I n anot her\?aﬁﬁgoect bt haﬁi nventli n relates to conpounds of general fornula
(1d), o\ ¥ N mRmberedhsciayikihd v each i ndependentiy of one anot her

represent Ghih ROis MNuRabIeTerdNpIRa.is #dpdhdb@H Mt drRagr-L-ORgr oup
sel ected from anong Ra, and Ra SU%StI tuted by one or nore identical or

]gi fferent R‘o-shaielaltlbylomb -£4dh, 7S, iR sENRstANORR | CB%rﬁNIFTE%gBCWRﬁ%t her
1 C C 63 C ] i ]
o oo o R BXR R SABRY I PN REINR REARENE VR L, OB S8

4- 14 menberRd, eOer-a¢y cNoabiyRal ky(O)OR® L3(OpRYes @, ORE, eSe@NVRR4ND 106- 18
menber ed het eroaryl al kgl ..each Rib is a suitabl ecgroqﬁc and is_independently
sel ected frofMaMBriy: =95(QBR-OXY) Birat GHRIPR xyOS (DR, =@S(OBRR R=NRc,

nalogen, - CER R R TOTRE - CPRIIC: s e, PRI G B g 2o

) g(s %;35% . —_S(T@R%NWRRC-C, SC(N QR -G(g(c@l)l)_ﬁm?g» -01&”\8)?(, GYRNRGBB, Q—)OZE@??,,

o0y R0, RLRERS, GRRRE neeIR BRI e ONTRG RO R

001 N NP G R O R R N U AR Y AOTRE

N(R) C(0) R, -NMCE@DBYIRIZ R, -N(RBCHBRY.RN(RNSRPIR NRYERC) S (ONORG) RY(RGISCORRRC, 20

N0 R, Rt o MR B R Ntk 805 e, M HONAES
-N(R®)C(O)SR?, -N(R®)C(O)NR R, -N(R®)C(O)NRENRR®, -N(R*)N(R®)C(O)NR R,

15 -NRHC(S)NRR’, -[N(R®)C(0)]2R®, -NR#)[C(O) R, -N{[C(O) R},
-N(R®*)[C(0)]20R’, -N(R®*)[C(O).NRR®, -N{[C(O)],0R"}», -N{[C(O)LNR°R}>,
-IN(R®)C(0)],0R", -N(R®)C(NR#)OR, -N(R*)C(NOH)R®, -N(R#¥)C(NR#*)SR* and
-N(R®)C(NR*)NR‘R,
each R® independently of one another denotes hydrogen or a group optionally substituted

20 by one or more identical or different R? and/or R® selected from among Cy.salkyl,
Csaocycloalkyl, Cypicycloalkylalkyl, Cejoaryl, Csjsarylalkyl, 2-6 membered heteroalkyl,
3-8 membered heterocycloalkyl, 4-14 membered heterocycloalkylalkyl, 5-12 membered
heteroaryl and 6-18 membered heteroarylalkyl;
cach R® is a suitable group and is independently selected from among =0, —OR®,

25 Cjshaloalkyloxy, -OCF;, =S, —SR®, =NR®, =NOR®, =NNR‘R*, =NN(R*)C(O)NR°R",
-NR°R?, ~ONR°R®, -N(R®¥)NRR®, halogen, —CF;, -CN, -NC, —OCN, —SCN, -NO, -NO,,
=N, -N3, =S(O)R®, —S(O)OR®, -S(0),R®, —S(0),0R", -S(O)NRR®, —S(0),NR°R",
-OS(O)R®, —OS(0),R?, -OS(0),0R’, —OS(O)NRR®, -OS(0),NR°R®, ~C(O)R®, -C(O)OR",
—C(0)SR?, -C(O)NR®R®, —C(O)N(R®)NRR®, -C(O)N(R®)OR®, -C(NR*)NR‘R®,

30 -C(NOH)R®, -C(NOH)NR®R®, ~OC(O)R®, -OC(O)OR®, -OC(O)SR*®, -OC(O)NR°R®,
-OC(NR®)NRR®, —SC(O)R®, —SC(0)OR®, -SC(O)NR°R®, -SC(NR*)NRR®, -N(R*)C(O)R®,

3



N[ S(0) 2R12, -N(R) S(0)20R, -N(Rg)S(0)2NRcRc, -N(Rg)[S(0)2]2Rc, -NR) C(0)OR,
N(R) C(0) SRC, -N(Rg) C(0)NRcRc, -N(Rg)C(0)NRgNRcRc, -N(Rg)N(Rg)C(0)NRcRe,

N( Rg) C( S)WiBcRw,/058¢3Ri( Rg) C(0) ] 2Rc, -N(Rg)[ C(0)] 2Rc, - N{[ CPOYIEPRayD65768
N(Rg)[C(0)]20Rc, -N(Rg)[C(0)]2NRcRc, -N{[C(0)]20Rc}2, -N[C(0)]2NRcRc}2, 25
-[N(Rg) C(0)] 20Rc, -N(Rg)C(NRg) ORc, -N(Rg)C(NOH)Rc, -N(Rg)C(NRg)SRc and

N( Rg) C(NRg) NRcRc, WO 2010/ 058032PCT/ EP2009/ 065768 each | e i ndependently of
one anot her denotes hydrogen or a group optionally substituted by one or
nore identical or different Rd and/or Re selected fromanong C _6al kyl,

C3 1 Ooycl odll GO IR B4R YRR B YNR I, NENR)TDIR 6 GRE R 6
et or ocycl aakyt bkyi-NB B R aRar XkARI Ok -S190 M Roer

het er oar yl aNgyﬁ)S%(%ga@Re Rﬂgﬁzlscg)a)guRtmbLﬁ(@g%@)ﬁRd NR?@@mﬁengycgglsget ed

from anong

e NN RO B RS (R B RN 130 R R NERI (RBRLRS, NG NRERS

) 5%, RO BB Rt RN g BT o802

- 0S( 0) NRe ReN(R*)FE(@))]%NRéRQ N{[C(0) FoRr* }zc(wﬁ[@@)]sz)ﬁRm(Rg@@) BaRe,

St Sl OeH oSt oo e N
NCORY) o OfEET R ﬁ?é%@gfﬁw%ﬁ?ﬁ%g@%@@%? O gl T Sppstituted

15- N( Rg) C( SyReg or MoRgjdsitiaRer diff(eRgRSEA)QFRE sehicRg)Br p2Reg Cr %{118(19) 2R12,

N Foy el SR @ o T e e SR S

- N( Rg) ¢( S) N@B%mbeiew(@&)f&( Ek?? 4-TNaBOb &a(ﬂ)sﬂe%%gcloaﬁé&faﬁ&? PRk Abered
-N(Rg) [ C(0)] 20Re,  N(Rg)[ C(0)] 2NReRe, TC(0) ] 2NReRe} 2,

- [ N(Rg) C( O)iF@6Rey! 220 @Wﬁgl)lﬁfémﬂ@@mrylawﬁg) C(NOH) Re, - N(Rg) C(NRg) SRe and
-N(R N Re ind t | th d t

= aroup optrOnal vy S8 Froupaat B narar B RARR S e P Gl
and/ or Rg sglect ed fromanong G _6al kyl, C3 _8cycloal kyl, C4-1

lcycl oal kyl al kﬁ C6- 10aryl, C7_16aryl al kyl, 2-6 menber ed het er oal kyl, 3-8
menber €8 h@@@br %y@pmdwﬂy ofpne4npthebdenetestedgenyGialkyk s asyejdalkys. 12

e .

and each Rgletend@pbantgnmw mémbﬂed aseidigtlodkpp e rthbﬁﬁ@ hete@ag@air k1S,
C3_8cycloal kyl, and R1' and RI" each independently of one another denote a
group sel eé@f‘é@@[f?dol?ﬁt@fﬁ%{bﬂ@d hydr ogen, hal ogen and -OR, and R2 and R3 are

ot 1 1e0 29 IRk fock NGB RER Ayt LSRG o |
Cl or QP3. ahdtlenoixihers hspet tant optiomignhd pimrme¢cdd>gsaltymcaep1d3”rpa¢idddd;ieibﬂect ed

fromthe gr nfslstlng of ,

ltsp thereo

In one aspect the invention relates to compounds of general formula (1), wherein X

denotes oxygen.

In another aspect the invention relates to compounds of general formula (1a),
W
R® O w
R2
K\/O
NW?N

HN@ . (1)
R
25



F F F I n anot her aspect the invention relates to conpounds, or
the pharnmaceutically effective salts thereof, of general formula (1), (la),
(I'b), (I cyoanio(iEs)32f or use as nedi canents. | n anot her PagEPC10IOLET68
invention relates to conpounds, or the pharmaceutically effective salts
t hereof, of general formula (1), (la), (Ib), (lc) or (1d) for preparing a
medi canent 5with an antiproliferative and/ or pro-apoptotic activity. WO
2010/ 058032PCT/ EP2009/ 065768 I n anot her aspect the invention relates to
phar maceuti cal preparations containing as active substance one or nore
conpounds oﬂmgémeral fornula (1), (la), (Ib), (Ic) or (1d) or the
physi ol ogi Its t hereof optionally. dn ination with
convent i ona iéﬂﬁﬁ@%?g d?w@ﬁ? Pﬁﬁgﬁm%ﬁkﬁ§n§tﬁé$‘ggggg%’? i nvention
relates to A e RE3enPR® seMRANALS iRll@gneral fornula (1), (la), (Ib), (lc) or
(1d) for preparing a nedicanent for the treatment and/or prevention of
cancer, infections, inflanmations or autoi mune_ di seases. |n another aspect
the i nvent ilBANetRgraaspect the IpreItien celatcs Ensorpanpdy af gcoa! fsmyla dbhg a conpound
of general fornula \Nla) (I'b), (lc) or (1d) and at |east one further
cytostatic 10R? cytot®xic “¥ctive substance, different fromfornula (1),
(la), (Ib), ptignal |y in the formof the tautoners, the
racemat es, S¢S, the diastereonmers and the nixtures thereof, and
optlonally pgi cal |y acceptable acid addition salts thereof.
Definiti onsV usedhterein, the followng definitions apply, unless
stated otherwise: Alkyl is nmade up of the sub-groups saturated hydrocarbon
chai ns and @ ed hyttocar bon chains, while the latter nmay be further
C

subdi vided into joRar bon chains with a doubl e bond (al kenyl') and

hydr ocapbon chainhs”“with a triple bond (al kynyl). Al kenyl contains at |east
one doubl e BRRGy al kynyl contains at |east one triple bond. If a

20hydr ocarbon chain were to carry both at | east one double bond and al so at
| east one tWiapd & lmdmnd@ylydeffqnmanotber tieprevgnt G bO) DR ardN1ORe, aindy ny |

sub- gr oup. e ps nent d above may further be divided into
straight-cﬁgﬁﬁ’ﬁuﬁ%fg @%é%# %Hﬁ BF ed If an al kyl is substituted, the
substitution may be nono- or pol ysubstitution in each case, at all t he

hydr ogen- can byéthe #3psdoair iat@idn rélade peaesiunys of gepsrl anetubar c), 25Exanpl es of
representatives of 1ndividual sub-groups are listed below Straight-chain
(unbranched) of bran ggﬁaturated hydr ocarbon chains: nethyl; ethyl;

n- propyl ; isopropyl herthyI) n- butyl; 1-nethyl propyl; isobutyl
(2-met hyl propyl) ; Rl_nethylpropyl) tert.-butyl

(1, 1- di met hgfl et¥iyl ) ; ntyl; WD 2010/ 058032PCT/ EP2009/ 065768

NW?N
HN@ 1 (1c)
R
10

wherein

W and Y independently of one another represent CH,, O, N-R° or N-OR®, and
A, R', R? and R are defined as in claim 1.

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

15  (lc), wherein A is phenyl.



1-met hyl butyl; 1-ethyl propyl; isopentyl (3-nethylbutyl); neopentyl

(2, 2-di net hyl -propyl); n-hexyl; 2,3-dinethyl butyl; 2,2-dinmethylbutyl;

3, 3- di netwol2burosBe322- met hyl - pentyl ; 3-met hyl pentyl ; n- h@pTsEP2009/065768

2- net hyl hexyl ; 3-nmet hyl hexyl; 2, 2-dinet hyl pentyl; 2,3-dinethyl pentyl;

2, 4-di et hyl pentyl; 3, 3-di nmethyl pentyl; 2,2,3-trinethylbutyl;

53-ethyl pentyl; n-octyl; n-nonyl; n-decyl etc. Straight-chain (unbranched)
or branched al kenyl: vinyl (ethenyl); prop-l-enyl; allyl (prop-2-enyl);

i sopropenyl; but-1-enyl; but-2-enyl; but- 3 -enyl; 2-nethyl-prop-2-enyl;
2- met hyl - pdoprdtherenspéct the invettioy relptes - @nepophds af gemetah{draplaopd), 1 -enyl; 1
-nethylidenepropyl;(9ent-1 -enyl; pent-2-enyl; pent-3 -enyl; pent-4-enyl;
103 -nethyl -kt -3 -engly3 -nethyl -but-2-enyl; 3 -nethyl-but- 1 -enyl;
hex-1 -enyl; ex-2-en‘l;\hex§3-enyl; hex- 4- enyl ; hex-5-enyl;

2, 3-di met hy A ertpte~2, B- di met hyl - but - 2- enyl ;

2- et hyl i deme- 3 net“a!: tyl; 2,3-dinethyl-but-1-enyl; hexa-1, 3-dienyl;
hexa-1,4-di%Nﬁ4, penta1, 4-di enyl ; penta-1, 3-dienyl; buta-1, 3-dienyl;

2, 3-di net hyl buta-1, 3-di.ene etc. Strai ght-chain (unbranched) or branched

al kynyl : 15 _Brop-1-ynyl; prop-2-ynyl; but-1-ynyl; but-2-ynyl;

but - 3-ynyl ; 1:§E:i:LEprop-2- ynxl etc. By the terns propyl, butyl, pentyl,
hexyl, hept >rnoNyl, dé‘pl etc. without any further definition are
meant saturated hydrocarbon groups with the correspondi ng nunber of carbon
atons, all vwheesihsoneric forns being included. 20By the terns propenyl,

butenyl, pentenyl, hexenyl ept.enyl, octenyl, nonenyl, .decenyl etc.
wi t hout anwfaaaiIIfh%aﬁIIalgIep?ﬁc{epII}wﬁ?@ ot remeshiur He &Y Pb@a@éoﬁneroups

with the cqgrespEO) W G RPRoA A FIIR By ORIl ARG byl of he

i someric formns, i.eIﬁ?% /(E)éPE%%ers b%iﬁg I ficl uded mhe#%sappli abl e. By
the terns mmnadkmﬁwﬂprdéﬁtadmémy@brRgxadienyI, hept adi enyl, octadi enyl,
nonadi enyl , . decadj en etc. wthout any . further definition are ant
inoat ur at ey B SOSEBH H-BaHGEH phORHcREY feShimee G el on el Ebn
atoms and twQ.delbIk§1apgNAS, @Y1, (L NArjISRPEPICMEADER hbteRalldyX)I-8 behmbeRQAMer S,
bei ng i ncl %%““IQWFZ aIaI%IIol e R R e ot et By the
terns propynrigrocyblerlkil 4-14mampergd hetqrocy plpilkylaioyl .yl membesedhicteroraylyamg| |
decynyHOetg;Ig%églg%d%n% %ngﬂef definition are neant unsaturated

hydr ocarbon group Wt Fhéycoyfesponding nunber of carbon atons and a
triple bongdactaRP istiitable FesipCankdas MRlcpaidotly sutdotsdieflo m anByig Hig —OR°M
heteroal kyl are meant groups which can be derived fromthe al kyl as defined
above in iK%3bﬂ@%8%@¥%séﬂgg,F$a4$%,TNBwﬁ?ﬂ?%eé?BﬂﬁRoﬁﬁmﬂgi)@“@ Rnore of
t he groups _ a 8Pl ofgrde le ne~@anoRernpy . o] S
-OH, -SH orNgﬁgé,bgﬁ%Rdr%ﬁgg%ﬁgf t grou”%p,hsa?(I %jifeéﬁgbwgbégaﬁ; SENY

i ndependent-N®, aNOgreNanlt h&0)RY, t0)QRYUSEO RS, -S((B,0Rf, —SMYNRRONe or nore

f th 10 I d th N- f th

o oone e S Call TR ISR D oo TSt
I ot I . CF _ cRAM cQL c I d

o oK USRI POpE I OB o e e

by 15 the gr 1\1, 'while o ere m y be a of three
het er oat omsCINRYNRER 6 FGATRKIR®, t GRYRHNR R hOGHO)ReaOC(ONORE aiMA0)ARGM

FAERE 0 0 VLN LN o e eI AT R I G (T e
stable. It -NgRY) °aileﬂo(g?jgyﬁr_g(@Ri)cm)wh?(%@g{fg{{qeﬁ([(ﬂ)m(s%g?g{g\éat| on

from al kyl that het er 0 is made u roups

hydr oc@f bonNEGEDRSING RA -MERBEORG MR SR RA(BEH)ORAd-MBOS(ORRynyl , and

one further IQkh Si g Cal fe Lat ty-aj =chai nched
and brancnedP e ety RPN SRR Ba SRR oI Sac PR
nmono- or poNyBYOED)SRI INFRHICIOPER IR ‘C-ASER ) @O )AIR*NRARS, iy (REOYERFHCAV)NRRY
oxygen, sul phur, nitrogen and/or carbon atons, independently of one

anot her . HeNEROGIHNR R sENERIS ek V(R HKED 1eRy, thEChB R ube as a
b t t t i C i cpcC
5050/ 058035 M D bBOR s e RSO AR IE, M AR RAPTLQURE R -
235 [N(R®C(0)],ORY, -N(REC(NREOR’, -N(RE)C(NOH)R®, -N(R¥)C(NR®)SR® and

_N(R&)C(NRENRR®,




di met hyl am nonet hyl; di met hyl am no ethyl (1- dinethyl am noethyl;
2-di met hyl - am noet hyl); di methyl am nopropyl (1-dinethylam nopropyl,
2- di met hywearmrapsspy| , 3- di net hyl am nopropyl ); di et hyl arCmapeaoapb376s
di et hyl am noet hyl (1-di ethylam no ethyl, 52-diethylamno ethyl);

di et hyl am nopropyl (1-diethylam nopropyl, 2- diethylam no-propyl,

3-di et hyl am nopropyl); diisopropyl am noethyl (1-diisopropylam noethyl,
2-di i sopropyl am noet hyl); bis-2-nmethoxyet hyl am no;

[ 2- (dlnethylanlno et hyl)-ethyl -am no] - nethyl;

3- [ 2- (di metchgt Bivindopazidbntly) o fainieyanothai denptgs rhtypl;dgpn by d gy wetidndlly substituted

2- hyd hyl vd hox t hyl ;
o ot hoxy et g ot el Bt BY S bl et RRETE G G He ancl or
i odi ne at ongs. locly'éllbgﬁtbkﬂ4 cSeldekinuag, f@6q5ar91l | saRBall@ gl@}h@h@é@d detioagdl,i n

its broadest sénse, when one of nore gen atons of the hydrocarbon

chain are ﬂébﬁ@@é@ﬁﬂﬁmﬁﬁén@@ﬁ$wy40P1@n§mgﬁ ﬁh@ﬂxﬁybh$vb@@hfh drsmbgredch nmay

be identic iffer tely apparent fromthe indirect
deflnlt%on?ﬁﬁ$ﬁb tlgﬁ ﬁﬁ%%?g%f§?w?ﬂgﬁﬂhﬁ'galkyl is made up of the

sub- gr oups c¢i&sR? mraaglﬁdblh@k@ipyadﬁqgafdbp@deﬂw sgcctddafr@xalakeny | =@ndral oal kynyl ,
and further_subdivision

Fy made 1 nto_straight-chain %nbranched) and

br anched. - G BeInRkHRKRy OCTe. TSt CTVEd NS . SUBGE Rt NI DG ono- o
I b h e h

pol ysubst i tﬁy'ﬁl@” —OREeRE Iﬁﬁs)ﬁRﬁTlﬁld(gaf Ecﬁ‘ydﬁfﬁgeﬁcc%gw, ”gfg?rﬁ%ql—:gb?”s

i ndependent of one aro exahpl'es intlu

Gk - Crata: SR, sg@mas(ox_mq@)g@e -SIEHSR’, —g@)@:ﬂm’s
 GrPCHBEr 3 -OBAoal QYL AR HRor K@ g SUBL Ve Rocy VR - nf a0 BeRr bon
rings, bicyel OES;@?/ glrkbgn —C{OPHRAJIR RO @byﬁ(@g@gb@@(mksjgﬁeRM| | e each

sub- group may 5subdi vi ded into saturated and unsat drat ed
(cycl oal kerG(IYOHRE - (E@i(hHDNBaR urRCENRTEPS(QRR, IQCHINERT, - (OYBREM, i n

o med. 1 n BB NI Ry aRbcMRon 1A T P RER SRR R R ey

have at 'efm%[ctm EADAORFO@IR'IN(ROTRRHTL NI (05T, DRICHO ROPICRE,

carbon atom iroato i s shared two rin cIoaIky IS
R N

subst i tlat edNRNE(HBHSNRUBIQR n‘é\KRﬁ)@(@iﬁ% -N g)SO@zR S(0)R%].,
2010/ 058032 0Q94 0 b e
hydr ogen- céﬁ ﬁg%(ggboﬁa%$§§§QQgﬁgé;gﬁ¥®§¥§g] Qéﬁéﬁﬁ%r@&€§ﬁ¢g§$§yl
LLEELTOgag{D$EB(??§dRﬁ$SngﬁﬁﬂHtBNREGsza I EWE?F?E3¥5?§EQ?KEEEU?FEﬁ%s are
li sted belomﬂaé) gBycPK%gEa{ﬁﬁﬁﬁeﬁ{H%E?EBE& G??Méglbogyclopropyl

| obut yl le tih e
ﬁ%ga?u$a¥edNﬁ¥§¢ anfﬁggﬂbﬁt bro ep?gIm$R?2’ ngg @é-enw
cyc: obuzt)t | :—%Nﬂ?ﬁ)f(N&%)DFB,ﬁ{N(Rgm(NQHWM‘?Bﬁ)ﬁ(Nl;)@W :and GNCﬁ(%)ﬁ@ﬂRg)NRéml'
cycl open cl.ohex- cl ohex- 2-en cl ohex
Deyel onepta i Enjpisteyen B Bhamt denols TSAERET St b opycraNepE gy

cycl obut a- %g%ne di %Yé ldeff‘rYééll leﬁ?ffe?eng-Rﬂarﬂi/@trHé sele%béﬁlf%?@ Bndnd C?‘ é]!lkﬁnw
cycl opent a- 2, 4-di enyl ; cycl ohexal, 3-di enyl; cycl ohexa-1, 5-di enyl

cycl ohexa- 2:344;3(111@!11156{ I CzCly@}f cihdgdalkylaCdioaryl G 1earglatiyb Xa@ n‘&nﬂze@dﬁet@@ akyl,
t ted t d bjc [ d
ol urated 310 ungelrel S DLEHEL 6 INSERNSED LM 12 e

bi cycl ok2. Zickl@eiivnd 60l £xembE4d BeRldeylyikyl oct ahydr oi ndenyl ) ;

bi cycl o[ 4. 4. 0] decyl (decahydronaphthaleneéy*blc ycl o[ 2, 2, 1Laept
( nor bor ny| kacly Bj sypsusgtde grovphas issindersndens eleeﬁ:drfwm amopg Balagesnapd)-CFs;

bi cycl of 2, %n ] hept - 2-enyl (norbornenyl); bicyclo[4.1.0]heptyl (norcaranyl);
bi cycl of 3. ] heptyl (pinanyl) etc. 20saturated and unsat urated

spi r ohydr ocactbRAindepgslent ysef dre[adothkbddnptes hypiagoh, 3 3heRCkeycloalkyl, and
spiro[4.5]dgc-2-epe etc. Cycloal kyl al kyl denotes the conblnatlon of the
above- def | A’edargirl&up@dam@ypenaiﬁatheg% It?aﬁnregher denoteagrpup alsctrd MORBITRONY padest
sense. ;fhe y stj,yuent is directly linked to the nolecule
and |53§n t rﬁ%éﬁgggggﬂgé% gg’ahgycloalkyl group. The al kyl and cycl oal kyl
may be 25| iRflead R’rarbdefimedrasiupslaim & any carbon atoms suitable for this

pur pose. The respective sub- groups of al kyl and cycl oal kyl are al so

i ncluded in the conbination of the two groups. WO

2010/ 058032PCT/ EP2009/ 065768 Aryl denotes/-mono-, bi- or tricyclic carbon
rings wwth at | east one aromatic ring. If an aryl is substituted, the
substitution may be nono- or polysubstitution in each case, at all the

hydr ogen- carryi ng carbon atons, independently of one another. Aryl itself
may be Ilnked to t he nDIecuIe ‘as substltuent V|a any SU|tabIe p05|t|on of

p———



Car bo-bicyclic ring systens include for exanpl e indanyl,
1,2,3,4-tetrahydronapht hyl and 6, 7, 8, 9-tetrahydr obenzocycl oheptyl. 10

Aryl al kylwoenmossoszhe conbi nati on of the groups al kyl amdTaPgé0Imss768

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 al kyl and aryl may be |inked in both
groups via any carbon atons suitable for this purpose. The respective
sub-groups of alkyl and aryl are also included in the conbination of the
two gr oups In aothgi aspdct theanpingionireletcs thecdveroamils oflggphih{dremuba/(l), (1a), (1b), (1c)

2- phenyl et hyl : . phenyl vi:nyl nylallyl etc. Heteroaryl denotes nonocyclic
aromatic rPﬁégbdwﬁﬁ%W§%ng?8pgﬁﬁgs with at |east one aromatic ring, which,
conpared with corresponding aryl or cycloal kyl, contain instead of one or
nor e car bonn ahéthier [Pt Gic iFPERioh delhicl Gad cofipdlintifselcend flbat HE aasuprBonsisetgect ed
20 i ndependently of one another from anong nitrogen, sul phur and oxygen,
while the ©dsulting group must be chemically stable. If a heteroaryl is
substituted, the substitution may be nono- or polysubstitution in each
case, at all the hydrogen-carryi ng _carbon and/or nitragen abons,

i ndependent|ly of one another#IEﬁ;e d)ryl itsel f as subsfiFtue may be

| inked to the nol ecul e via afyYsuyti#bl e position of t;;ikl ystem both
carbon and 25ni trogen. Typic%k“ex les are listed beﬂbgﬁ cyclic

heteroaryls: furyl; thienykNpyrrolyl; oxazolyl; cthiazel yl; isoxazolyl;
J zolyl; triazolyl; tet ol yl; oxadi azol yl;

i sot hiazolyl; pyrazolylp
thi adi azolyl; pyridyl,; pyrimdyl,; pyridazinyl; ynﬁ2|njL; WO
2010/ 058032PCT/ EP2009/ 065768 tri azi nyl ; pyridygfﬁFoxide;spyrronI-N-oxide;
pyri mi di nyl - N- oxi deg”"pyTi dazi nyl - N- oxi de; pyicazinyl - N- oxi de;

i m dazol yl - N-oxi de; isoxazolyl-Noxide; oxazolyl-Noxide; thiazolylN oxide;
oxadi azol yl - N- oxi de; thiadiagoLyléhboiide; triazolyl + pxi%¢hp_
tetrazol yl -N-oxi de etc. 5poly | ijcN het er oaryl s: in§;E¥b' oi ndol yl ;

| ;)

C h
benzof uryl; benzothi enyl; bey X yi™ benzot hi azol 11 bd soxazol yl ;

benzi sot hi azol yl ; benzi m dazbf{! ;i ndazol yl ; isoquino?fnyl; qui nol i nyl ;
gui noxal i nyl ; cinnolinyl; Wal azi nyl ; qui nazolin Benzotri azi nyl ;
i ndol i zi nyl ; oxazol opyr ¢ bm dazopyridyl; na bt nyl ; i ndolinyl;

i sochromanyl ; chromanyl ; v10t et ahydr oi soqui noli H, i soi ndol i nyl;
isobenzotetrahydrofumgiT/isobenzotetrahydrothﬁgﬁil; i sobenzot hi enyl ;
benzoxazol yl ; pyri depyfidyl; benzotetrahydrofuryl; benzotetrahydrothienyl:
purinyl; benzodioxol yl; phenoxazjnyl; phenothiazinyl; _pteridinyl;
benzot hi azol yl ; i ni dazopyri'dyd; i¥idazot hi azol yl; di hy@ffrobelzi soxazi nyl ;
benzi soxazi nyl ; benzoxazi nylx ﬁégELobenzisothiazinqu 1 yranyl ;
benzot hi opyranyl ; cumari nylNwis rinyl; 15chrononyfs#ich nonyl ;

t et rahydroqui nol i nyl; di hygrequi nolinyl; dihydroqui inmonyl ;

di hydr oi soqui nol i nonyl ¢ drocumari nyl ; di hydr @ narinyl ;

i soi ndol i nonyl ; benzodi %any?; benzoxazol i nonyl ; gyi nolg, nyl - N- oxi de;
i ndol yl - N-oxi de; indolynyl - N oxide; isoquinolyl-Noxide;

qui nazol i nyl - N- oxi dé;~qui noxal i nyl - N- oxi de; wp | azi nyl - N- oxi de;

i ndol i zi nyl - N- oxi de; indazllyI-N-oxide; benzot hi azol yl - N- oxi de;
benzinidazolyl-N—oxideN”E? enzo-t hi opyranyl - S- oxi de and
benzothiopyranyI-SwS- iaxigle Etc. Het er o- bi cyclic ripgrsystens include for
exanpl e di hydrobenzofuryl , dihydroi sobenzofuryl, dit )

di hydr oi soi ndol yI , o@ driobenat-hi ophenyl , di hydPgi's 7
di hydr oi ndazol yl, 1, 2F bénzi soxazolyl, 1H 1, 2-ben zolyl, 1,2
benzt hi azol yl , 2,3-KéIEahydro-1FFisoquinoIinyI, N

3, 4-tetrahydro-2Hi $egui nol i nyl, 25 tetrahydroquinolinyl, chromanyl,

i sochromanyl, isochronenyl, thiochromanyl, thioctromenyl,

di hydr o- 2H pht hal azi nyl', tetrahydrocinnolinyl, tetrahydroquinazolinyl,

t et rahydr obenzodi azepi nyl and tetrahydrobenzoxazepi nyl. Heteroaryl al kyl
denotes the conbi nation of the al kyl and heteroaryl groups defined

her ei nbefore, in each case in their broadest sense. The al kyl group as
substituent is directly WO 2010/ 058032PCT/ EP2009/ 065768 | i nked to the

nol ecule and is in turn substituted by a heteroaryl group. The linking of
the al kyl and heteroaryl may be achi eved on the al kyl side via any carbon
atons suitable for this purpose and on tHe heteroaryl side by any carbon or
nitrogen atons suitable for this purpose. The respective sub-groups of

al kyl and heteroaryl are also included in the 5 conbination of the two
groups. By the term heterocycl oal kyl are neant groups which are derived
fromthe cycl oal kyl as hereinbefore defined if in the hydrocarbon rings one

M N M N Y Y Y T o T



25Typi cal exanpl es of individual sub-groups are |listed bel ow. nonocyclic
heterorings (saturated and unsaturated): tetrahydrofuryl; pyrrolidinyl;
pyrrol i nyWo 20rvedsasel | di nyl ; thiazolidinyl; imdazolinyl pCpypracmolosifiosyl ;
pyrazolinyl; piperidinyl; piperazinyl; oxiranyl; aziridinyl; azetidinyl;
1, 4-di oxanyl ; azepanyl; diazepanyl; norpholinyl; thionorpholinyl;
honmonor phol i nyl ; 30 honopi peri di nyl; honopi perazi nyl; honot hi onor phol i nyl ;
t hi onor phol i nyl - S- oxi de; WD 2010/ 058032PCT/ EP2009/ 065768

t hi onor phol i nyl - S, S-di oxi de; 1, 3-di oxol anyl ; tetrahydropyranyl;

t et r ahydr ot hi opyranyl ; [ 1.4]-oxazepanyl; tetrahydrothienyl;

honot hi onor phol i nyl - SS-[di‘oxi de; oxazol i di nonyl} di hydr opyrazol yl ;

di hydropyrrol yl; dihydrogyrazinyl; dihydropyridyl;9disydropyrim dinyl;

di hydrofuryl ; dihytlgx ) Ntetrahydrothieﬁ%?af Xi @de; tetrahydrothienyl-
5S, S-di oxi de; honot hijonorphol i nyl - S- oxi de; 2, 3-di hydroazet; 2H pyrroly1l;
4H pyranyl ; 1, 4-di hydmopyridi nyl etc. bicyclio theterorings (saturated and
unsaturated): 8-az Qfﬁyclo[S.Z.l]octyl; 8- aZabicycl o[ 5. 1. 0] oct yl ;

2- oxa- 5-azabi cycl o[ 2. 27 1] heptyl ; 8- oxa- 3-aza-bincycl o[ 3. 2. 1] octyl ;
3,8-diaza-bicyclo[3.2f1]octy|; 2,5-diaza-bicyc|b- 10[ 2. 2. 1] hept yl ;
1l-aza-bicyclo[2.2.2]octyl; 3,8-diaza-bicyclo[3.2.1]octyl; 3,9-diaza-
bicyclo[ 4. 2. 1] nonyl ; 2, 6-diaza-bicycl o[ 3. 2. 2] nonyl ;

hexahydro-furo[ 3, 2-b] furyl ;. etc. spiro-heterorings._ Jat urat ed and
unsaturated): 1, 4-di oxa-$pilro[ 4. 5] decyl ; 1-oxa- 3,!8-Idi'aza- spi ro[ 4. 5] decyl ;
and 2, 6-di aza- spiro[ 3. 3] hept yl ;¢ 2, 7- di aza,spi ro[4. 4] nonyl ;

2, 6-di aza-spiro[ 3. 4] oct - d-aza- spiro[ 5. 5] e . N2, 8-

15di aza- spi ro[ 4. 5] decyl ét €. Heterocycl oal kyl al kyl "denotes the conbi nation

of the alkyl and hetero §8Ioalkyl groups define ‘Rer ei nbefore, in each case
in their broadest sensé. | The al kyl group as substiituent is directly |inked
to the nolecule and is i'n turn substituted by a'theterocycl oal kyl group. The
| i nking of the al kyl and heterocycl oal kyl may be achieved on the al kyl side
via any carbon 20 atons fsyitable for this purpose andcpn t he

het erocycl oal kyl side'ijby any carbon or nitrogen atons suitable for this

pur pose. The respeatW&@ subogroups of al kyl and he(ém%;ycboalkyl are al so

i ncluded in the conbinati /éﬂ the two groups. eéﬁﬁtﬁgfsuitable
substituent” is neant a tituent that on the o h i's fitting on
account of its vale and on the other hand | ead 0 a systemwth

chem cal stability.F By "prodrug" is neant an tive substance in the
formof its precursornetabolite. A distinction be made between partly

mul ti-part carrier-prodrug systens and bi ot r ansf of mati on systens. The

| atter contain the active substance in a formthat requires WO

2010/ 058032PCT/ EP2009/ 065768 chemi cal or bi ol ogi cal netabolisation. The
skilled man will be fam Ifar with prodrug systens ﬁﬂggggs ki nd (Sl oan,
Kennet h B.; Wasdo, SCQtW)Gﬂ hgarole of prodrugs K tration
enhancenent . Percut ané& ngﬁiﬁg;ion Enhancer . (2nd Editijon) (2006).51-
64; Lloyd, Andrew W Pr Ugs. ~Smith and Wllia Inttion to the
Princi pl es of 5Drug Desi and Action (4th Editiom) (2006), 211-232;

Neer vannan, Seshadri.ﬁ§§rategies to inpact sol ubjfity and dissolution rate
during drug | ead optimzation: salt selection angﬁgrodrug desi gn
approaches. Anerican Pharnaceutical Review (2004), 7(5), 108.110-113). A
sui tabl e prodrug contains for exanple a substance of the general fornulae
which is linked via an emzymatically cleavable linker (e.g. carbamate,
phosphate, N-glycoside a 10di sul phi de group tojg/ i ssol ution-inproving
substance (e.g. tetraethy egegl ycol, sacchari des, awi agi ds).
Carrier-prodrug sys$ ain the active sub ce uch, bound to a
maski ng group mhichﬁggﬁ T eaved by the sinpl pd%f[é%E'controllable
mechani sm The functiqQn of nasking groups according to the invention in the
conmpounds accordingFi%jthe invention is to neutiartse the charge for
inproving cell uptake. /If the 15 conpounds according to the invention are
used with a masking group, these may al so additiadnally influence other
phar macol ogi cal paraneters, such as for exanple oral bioavailability,
tissue distribution, pharmacokinetics and stability agai nst non-specific
phosphat ases. The del ayed rel ease of the active substance nmay al so invol ve
a sustained-rel ease effect. In addition,-%vodified netabolisation may occur,
thus resulting in a higher 20efficiency of the active substance or organic
specificity. In the case of a prodrug fornmul ation, the masking group or a
| i nker that binds the nmasking group to the active substance is selected
such that the prodrug is sufficiently hydrophilic to be dissolved in the

' Y 1 o [ Y Y g, [T T 1 N 1 o T 1 N I T



30enzymati c and bi ochem cal processes. List of abbreviations

abs. absol ut e, anhydrous Acacetyl Bnbenzyl Boctert.-butyl oxycarbonyl Bubutyl
cconcent raDi2on/osBB2cycl ohexane dday(s) TLCthin | ayer chromaErogoapitgs

DCMi chl or onet hane DEAdi et hyl am ne DI PEAN- et hyl - N, N-di i sopropyl am ne
(Hinig base) DVFN, N-dinethylformam de DMSCQdi net hyl sul phoxi de ESI el ectron
spray ionization Etethyl EtOHethanol hhour(s)

0- (7-azabenzotriazol-1-y1)-N, N, N; N -tetranet hyl -uroni um HATU

tetrafl uorophosphat e hexhexyl HPLChi gh performance |iquid chromatography
iiso IRinfra red spectroscopy conc.concentrated LC iquid chromat ography

Memet hyl MeOHmet hanol m nm nut €(s) NPLCnediun1pressureFquuid
chromat ography WO 2010/058@%&%@?/EP2009/065768 VS ispectronetry
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NVPN- et hyl pyrrol i done NPnormal phase Pd2dba3tris

(di benzyl i deneacet one) di pal | adi un{0) Phphenyl Prpropyl Pypyridine
racracemwoORD10(0RB)3zet enti on factor RPreversed phase RTamrbirarzooweniyes at ure
TBTWO- (benzotriazol -1-y1)-N, N, N; N -t etranet hyl -uroni um tetrafl uoroborate
Tenp.tenperature tert.tertiary TFAtrifluoroacetic acid THFt etrahydrof uran
tRet.retention tine (HPLC) Uwul travi ol et

X- Phos2- di cycl ohexyl phosphi ono-2',4", 6' triisopropyl -1,1"-biphenyl

Feat ures and advant ages of t he present invention will become apparent from
the followi ng detailed EX ﬂples which illustrate the fundanentals of the

i nvention by way of eﬁg l'e, without restricting |t [ cope

2010/ 058032PCT/ EP2009/ 065768 Preparation of the ¢ nds accordlng to the
invention General t@actl ons are carried @b%ess stated
otherwi se - in comercifalty obtainabl e apparatus usi ng met hods
conventional |y usedein chemical |aboratories. - and/ or

noi st ure-sensitive arting materials are stored der protective gas and
correspondi ng reactbons and mani pul ati ons usi ng emare carried out under
protective gas (nitrogen or argon). M crowave, T eactions are carried out
inan Initiator nade by Biotage or an Explorer nmade 10by CEMin seal ed
containers (preferably 2, 5 or 20/nL) pref er abj /jgﬂnth stirring.

Chr omat ogr aphy For the pré€| Eatf nedlun1pre N“€o chy omat ogr aphy ( MPLC,
normal phase) silica gel isg> ichis nﬁ l'i pore (named: Granul a
Silica Si-60A 35-70 | am dﬁrC RP- 15silica - phase) made by
Macherey Nagel (naned goprep 100-50 C18),-.,The thin | ayer

chromat ography is carbgggﬁ% on ready-made silica gel 60 TLC plates on
glass (with fluorescenge indicator F-254) nmad Merck. The preparative
hi gh pressure chronatogﬂgphy (HPLC) is carried lout using colums made by
Waters (naned: XTerra Prép. M5 C18, 5 ILIM 30 x 100 nmor XTerra Prep. M5
Cl8, 20 5 lam 50 x 100 nn1CBD or Symmetrie C18, 5 lam 19x 100 mm or
Sunfire C18 OBD, 19 xN 'mm 5 gmor Sunfire PrepfC 10 gm OBD 50 x 150 nm
or X-Bridge Prep C;SN OBD 19 x 50 mm), Agilent €naned: Zorbax SB-C8
5PrepHT 21.2 x 50 lenomenex (naned inP GL8 5 gm AXIA 21.2 x 50
mmor Genini C18 10 5 N (iIfN

o

In another aspect the invention relates to compounds, or the pharmaceutically effective

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

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

5  with an antiproliferative and/or pro-apoptotic activity.

-11-



150 mm), the analytical HPLC (reaction control) is carried out with col ums
made by 25 Agilent (naned: Zorbax SB-C8, 5 lam 21.2 x 50 nm or Zor bax

SB- C8 3. Swbamodsg03z 50 mrm) and Phenonenex (named: Gem niPCTER2@90963788 X 30
mm) . HPLC mass spectroscopy/ UV spectronetry The retention tines/Vs-ESI for
characterising the exanpl es are obtained using an HPLC- MS apparatus (high
performance |iquid chromatography with nmass detector) made by 30Agil ent.
Conmpounds that elute with the injection peak are given the retention tine
tRet. = 0.00. WD 2010/ 058032PCT/ EP2009/ 065768 Met hod A: Col um: Wat er s,
Xterra M5 (Oi8potRermispentrthendentioB@elntey tdRzrarmpiceutid:d GOGREBD@nELQramnIng:as bRtivoni t h

0. 1% HCOOH;, B: acetonitrile (HPL ade tection: N5 . Positive.,an
negat | ve mSHEERACLS PhRBEE PAPUNG s kRGNt ) Yol Ve N the
Threshol d: phPQeloSlc8Py hdRptabledalts eroﬁéﬁtidhmls( irBadHah &tidh: with EodveRtidmN: | Nj .
Vol . 5 iut Separation:Flow 1.10 nL/m n 10Col um tenp.:40C G adi ent:0.00

mn:5 % soloyeinients apd@Q carrigrs50 i n: 5% 95% sol vent B 2.50 - 2.80 nmin: 95 %
solvent B 2.81 -3.10 nmn:95%5 % sol vent B 15 Method B: Col um: Wat er s,

0. 1 o oo e ferdsp@incinertioR R (koo cARPAARR A e iak el (RO N
negative nyte, MB31¢)aurged)foDprepdid{}0a madic2iibntdgniboteatnmedt Gal/or fbiénfibh eshol d:

1 mAU; St epmze:,mz nm UV. 254 nmas well as 230 nmInjection: Standard 1

i ut Fl ow: 0.C87G%:/ RICRUIESH HW&%‘BPS. QLRtABPUNS KA. 00 min: 5 % sol vent B
0.00 - 2.50 mn: 5%95 %solvent B 2.50 - 4.00 mn: 95 %solvent B 4.00 -

4.50 mn: §R%chP[PdY ¥ inBerttion Qelatel tPPhathBceuBloal YrRltaRAL cAnpifdh hod C.

compound of general formula (1), (1a), (1b), (1¢) or (1d) and at least one further cytostatic
10 or cytotoxic active substance, different from formula (1), (1a), (1b), (1c) or (1d), optionally

in the form of the tautomers, the racemates, the enantiomers, the diastercomers and the

mixtures thereof, and optionally the pharmacologically acceptable acid addition salts

thereof.
Definitions

15 Asused herein, the following definitions apply, unless stated otherwise:

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

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

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

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

-12-



Col um: Waters, X-Bridge C18, 3.5 lam 2.1 x 50 mm WO

2010/ 058032PCT/ EP2009/ 065768 El uant: A: H20 with 10mM NH3; B: acetonitrile
wi th | OnMvBiHB10Dss@et | on: M5 Positive and negative node WRSEPr@m®e37890 - 800
m z Fragmentor:70 5Gain EWV: Threshol d: 1 mAU; Stepsize: 2 nm UV: 220-320
nm I njection: Standard 1 iut Flow 0.8 nL/m n Colum tenp.:25C G adi ent: 0. 00
mn: 2 %solvent B 100.00 -4.00 mn: 2 %98 % solvent B 4.00 - 6.00 mn: 98
% sol vent B Method D: Colum: Waters, X-Bridge C18, 3.5 lam 2.1 x 50 mm
Eluant: A: H20 with 0.1 % HCOOH, B: acetonitrile with 0.1 % HCOOH

15Det ect i on= msfhylbosﬂ;t]-vfby@n@yrhégmembé (Irothylig gl);rrengent 1100,2-dig@tyirbropyl);

Fr agrrentor 1 U S 220- 320 nm

| nj ecti on: Ggrzg3 ‘% Wﬁrg @Wtr}r@)wlnggo(f%ﬁ %bé?ﬁa%é%ﬁpﬁmyi’nt : 0. 00

' % L 00 98 %
?olnvent ESgSfﬁweglp@n@l QZOheptﬁ @%%n%er)r(é?\?)g(& E%%nﬁﬁ%(wg%g Mg@,&ae%tﬁz 0 )r(n 20 mm i

El uant : A: szdxmqtlwln@m Nﬂshmsthyh@etyd)rﬁ 3-dimeshylpertyl; &M-Nisethelbeioti on: Ms:
Positive a tiv e r 00 - 800 nah 30Fragnentor:70 Gain
EMV: Thrgshgl PN ?ngyg & ze‘ﬁ ATeGy. 220-320 nm VIO

2010/ 058032PCT/ EP2009/ 065768 I njection: Standard | t Flow 1.0 nL/m n Col um
tenp. : 35C 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;

10 3-methyl-but-3-enyl; 3-methyl-but-2-enyl; 3-methyl-but-1-enyl; hex-1-enyl; hex-2-enyl;
hex-3-enyl; hex-4-enyl; hex-5-enyl; 2,3-dimethyl-but-3-enyl; 2,3-dimethyl-but-2-enyl;
2-methylidene-3-methylbutyl; 2,3-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:

15 ethynyl; prop-1-ynyl; prop-2-ynyl; but-1-ynyl; but-2-ynyl; but-3-ynyl; 1-methyl-prop-2-
ynyl etc.

By the terms propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl etc. without any
further definition are meant saturated hydrocarbon groups with the corresponding number

of carbon atoms, all the isomeric forms being included.

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

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

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

forms, i.e. (2)/(E) isomers, being included where applicable.
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Gadient:0.00 mn: 2 %solvent B 50.00 - 3.50 mn: 2 %98 % solvent B 3.50
-6.00 mn: 98 % solvent B Method F: Col um: Phenonenex Gemini C18, 3.0 | am
2.0 x 50 wopoftlossase: A: H20 with 0.1 % HCOOH, B: acet oni PCIT/EP20091065768 1 %
HCOOH 10Det ecti on: MS: Positive and negative node Mass range: 100 - 800 niz
Fragnmentor: 70 Gain EMWV: Threshol d: 1 mAU; Stepsize: 2 nm UV: 220-320 nm
Injection: Standard 1 iut 15Flow. 1.0 nL/m n Columm tenp.:35C G adient:0.00
mn: 2 %solvent B 0.00 -3.50 min: 2 %98 % solvent B 3.50 -6.00 min: 95 %
solvent B 20 The conpounds according to the invention are prepared by the
met hods of Byythe kasis prapesgl; bitedylbetroynyli exwhylc heptireyl.sachstyl. tnoeyyd, defcyntie
general fornul ag have neani ngs specified herei nbefore. These t hods
are°T it enddlr oG i e AR PRFEARrOH uhrHaH Ty RCEHREE Ry BIRAE el
content or chirBipohdigg hiMbSCORArEYh didifs SAPRPIISorfl Al RAsdReridRsas Bxagp! es.
Where the preparation of the starting conpounds is not described, they are
25 commer ciigdlidedobt ai nabl e or may be prepared anal ogously to known

conmpounds or nethods descri bed herein. Substances described in the

| i t erat ar e Byrtbe preypetedalbylcoe tiemy grounshvehi gubdni hdedivee froodtbe efkyb ynddiimsd s.

WD 2010/ OS%BBZP.CT P2009/ 0657@8 Reah(f:ti on schgrre A A- 1A1-“2 1) Exan?IHS
conpounds GPOYSPdsCIYAdgHeCHEdh R dif THBHRDOR-SARERICBF 8T BT B UF SESPA- T Hhy
nucl eophi | iage @Em@d in@esiABSt] d{tdn@ran%eltlkgeth@@lr&fgsn@ﬂ,nsﬁ@ ApPshé bomoRf the
pyrimdine with a 5 phenol , a_ thiophenol” SR2 or by coupling benzyl netal
hal i des Halofthcrzoupsd-(dlibsee taphackq insiepdndaetinel atsangthen byl thergronnisn® by Sneans
of an am ne_N%i_NHZ.e Oélntlo% ro@%hi v% s St arting from 2, 4-di chl oropyri m di nes
A1, it is possioo eto carrygoup,the exchange in position 2 of the
pyrimdine with am nes A-NH2 and subsequent substitution of the chlorine in
position 4 of the pyrimdine with a phﬂcg_CRZ, a thi ophenol SR2 or by
10coupl i ng benzyl netal halides Hal Met R2. YAs an alternative to the
conventjjonal nucl eophilic substitutions, |t he transition netal -catal ysed
reaction of A-NH2 with the corresponding 2-chloropyrimdines A-2 is
possible. R an are each suitable groups for arriving at exanple
conpounds. aﬁ%@?ﬁ?ﬁ%@%ﬁﬁi%ﬂ?@ aromatic substitutions at A-1, A2 and A-3 are
carried out using nmethods 15 known from-ihe literature (e.qg.:

W)2008/ 040951) in comon sol vents, such ¢s for exanple THF, DCM NWP, DMSO,
tol uene or DMF using a base such as for exanple DI PEA, pyridine, LiOH,
Cs2CB or K& Bu , an acid such as for exanple HClL or a Lew s acid such as
for exanple ZnCl2. The al coho oRr2 he,sul,phi des_ 5R2. the or gnetallic
corpounds. A RelR fe BRIt Rl % SLIRIPE R oReome Ar e SE ISR e or
are 20 syntiuasi #eebphiccddy fiRAsolnNONH driddol Rfdré bf e atdiips =CHh&re replaced by

2- am no- 4- oxopyri m di nes, 2-am no-4-thiopyrimdines or )

2- am nd3 4- ¢he HAPY FNailpexcrall thoygymay pnlyiiie amargypnbel hcdickaeptems 8ca | y by

t hese react L 0. ui tabl e
poi nt. 1§t Hererod B 1RHR oY LD () bRPLar Rl bbed Bl G0l uBhns

l'i t erat ur e bevdeantwo kulphineatoeor batvesresncodxypypend die. suliphus atofroandeka prlue ast he
groups RIL and R2 of directly 2a§ ccessi bl e 2-am no- 4- oxo- pyri m di nes,

2- am no- 4- RRYRIS U b ey st E"l no-4- carbapyrim dines of type (1), which
consi st of a carboxylic acid, sulphonic acid, halogen- WO

2010/ 05803 P TnEPdRty ammyeg from the indirect definition/derivation from alkyl that

20  heteroalkyl is made up of the sub-groups saturated hydrocarbon chains with heteroatom(s),
heteroalkenyl and heteroalkynyl, and one further subdivision may be carried out into
straight-chain (unbranched) and branched. If a heteroalkyl is substituted, the substitution
may be mono- or polysubstitution in each case, at all the hydrogen-carrying oxygen,
sulphur, nitrogen and/or carbon atoms, independently of one another. Heteroalkyl itself

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

heteroatom.

-14-



or am no-substituted aryl or heteroaryl, may be converted by reactions of
substitution (at the heteroaryl itself), alkylation, acylation, am nation
or additiwn.20v@E8a32ng material s 5Where their preparati oRCIEP2@/OTSET | bed,
the starting materials are commercially obtainable, known fromthe
literature or easily obtainable by the skilled man using general nethods,
for exanpl e 4-am no-2-chl or o-5- met hoxy- benzoi ¢ aci d,

4- am no- 2-f | uor o- 5- net hoxy- benzoi ¢ acid, (W2008/040951) 10

4-(4-chl oro-5-trifluoronethyl -pyrimdin-2-ylam no)-benzoic acid (WO
2007003596)T'ypical examples are listed below:
4-(4-chloro-5-trifluoronethyl-pyrimdin-2-ylam no)-3-net hoxy-benzoi c acid,
4- (4- chl or @irhethylafdincon@hyt ipdetipylaminodihpt @~ Wina¢thylahindetigl; @-dinthydt hoxy- benzo
ic acid,

4- (4- chi or gminqsth): dipeserpronigny! (-dinetbylymigopryl 2-4imGBErsnageRYky - benzo
i c_acid, (%nﬁhféﬂﬂlﬁﬁlﬁgﬁrg})%d(fr glgm%th dlethylarnmoetléyl 61 -dicth larnlnoethgut yi

157-am no-2-net h soi ndo 1 one 1689 tert
4- benzybanﬂﬁbmﬁykhumﬁﬂ%p)Nﬁﬁhﬂmnewmﬂmaf@e&y%abann@ﬂopﬂbﬁwﬁﬁhﬂamh¢&9©9yL

?\2/\5) ]2'(2)2) ’5 / (2)(])_ t}n?ﬁ%ﬁléq{)zg@ylp c()hlsopropqumm?o’etllllyF( hall%rogfolp%%gnnoe l rb gh- one

(2 ng45) I4 t@ﬁﬁco@wn%a&am%yhamtmt@ymﬁay[zquﬁﬁéthﬂhﬁﬁroletﬁﬁwmyy AR ]and
enzy

(3R 4R) - 4- tr@aﬂnylbin{%r@mﬂwéﬁwnamh’yé) @hﬂy@nmkpmmmdﬁomﬂiﬂl&hﬂﬂbwmwe (WD

2004/ 058144 d|h dr.o-i.soindol

7-am no- 2- ﬁ%hryfrf %1%5{ %T?PVEE oer’l}llgX ngnoi{yl rOHOXy( 5" etslox'yme G’sgzgﬁn hé) X?'enthyoll ertﬁ; xture
of ice (12.6 259) and conc. H2SO4 (8.62 g). Aqueous sodiumnitrite solution
(2.5 mabar Halépenldendtss Adstadt, dilopid, deomine ahtvat iddie di@nper at ure does not ri se
above 0C and the solution is stirred for 15 mn at this tenperature. Then
H20 (60 nL the solution is heajed tq or 30 For

wor ki ng up 10%H§vq A ARk £y Mor BRI G LR %@@adﬁff Se%%?d%wyne or
2010/ 058032RTHERB00P| GRS BEMoaNUIAGHRY chith: f@praaedlgageﬁendeaﬂ%%nome@

conbi ned organi ¢ phases are dried on nmagnesi um sul phate, filtered off from
t he desicc éomthabqun nfomss whichmoayi I idbitrtahert dffeient. viasuomethaselfy iappdrent from the

purification,.is I out .b reparative L

Py P Gt S P e ot B R 3 SRl s ol gfghe sub-eroups

(S) - 7- hydr QxtvratedBhal Siididalnoh- ogal%s Oalyatiécayl Sl Hh%lkyllyp ABd Rirther subdivision

2- et hyl - 3- net hyl ene-7-nitro- 2, 3- di ydro i soi ndol-1-one MeNH2 C) OMeOH

Et hyl - 2- ac@rayl bognpde lﬂ@b?éliﬂtgbl&tcbal(l {unbranchyd)iand bmbﬁbe@ ajhgloglkyl jstsubstiteed.MeOH
(70 nm.) ancﬁ’hé;%%%tl&%&&% Ibg% 31%], 812 pcggiu%gtltug?n acl% §asje?’at'yﬂ)thé E gge%d dr OpWI S€

and the solutionis irre tenberature

preheat ed tearryil@ chidon bk, intlage m&ﬁﬂﬁﬁﬂmkﬁnﬁﬂmﬂ1nated in vacuo, the re5|due
is taken up in dlchloronethane (100 ni) mashed wi th sodi um chl ori de

sol ution ( Jorugpl erampdesdpcldgme’s ol fHdtte -Chi¢ e reBiFsH: (hbmbend F2CHs;
desi ccapgt apgy S@F thg {gggﬁ%g?EFQHLQH%?CEQI @R cabiohglt 1S

recrystallise n1to uene
—C=C- CF3, CHFCH,CH3;; and -CHFCH,CFs;.

Cycloalkyl is made up of the sub-groups monocyclic hydrocarbon rings, bicyclic
hydrocarbon rings and spirohydrocarbon rings, while each sub-group may be further

25  subdivided into saturated and unsaturated (cycloalkenyl). The term unsaturated means that
in the ring system in question there is at least one double bond, but no aromatic system 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
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15b) 7-amno-2,3 -dinmethyl-2,3 -dihydro -isoindol-1 -one NO 20N Pd/C THF

2- et hyl - 3- et hyl ene-7-ni tro-2, 3-di hydro-i soi ndol-1-one (13.96 g) is

suspendedwDreoiHEs@ad m xed with a spatula tip of Pd/ C ( peh/EReadyifs®genat ed

under H2 pressure (3 bar). For working up the catalyst is filtered off and

the solvent is elimnated in vacuo. 20c) 7-hydroxy-2,3 -dinethyl-2,3

-di hydro -iso indol-1 -one

7-am no- 2, 3-di net hy1- 2, 3-di hydro-i soi ndol-1-one (11.45 g) is suspended in a

m xture of ice (27 g) and H2SO4 conc. (9.70 nlL) and cooled to -10C. Aqueous

sodi um ni t rpbtwubsvi@ttmm/e@ﬁmsa RCII HERAYIB/R65T6Bing chibbh eton{s? irlepaidantly Gfl. 18

m.) is added dropw s t.hat. .t he t erature does not. rise above 0C and

The sol ut 1 e PEoet - EuelSillsh Belt Ay B ITRGH 0 e FUrae e O R R B136 )

i s added angitdrepstioH dfARe g hpadngd to 80C for 15 min. For working up it is

conbined with 10 % NaCl SO|U%IOH (100 nL) and extracted twice with 100 nL

of CH2C12. Trhnicabexgamiles of iphuidealisydaxeuraerelited plowaOH sol ution (0.2 nol ar)

and then the aqueous phase is acidified (HO ag. conc.) and re-extracted
cligrsgamited pydigerrben wngsed on magnesi um sul phate, filtered of f

fromthe de5|ccant and the solvent is elimnated in vacuo. d)

(R -7- hydr@yMo@pgywbﬂa6My§hZy@aMthﬂ@mkﬂﬁﬁﬂpd@ﬂo&mqmewand

(S)-7-hydroxy-2, 3- dinethyl 2, 3-di hydro-i soi ndol-1-one The two

enanti oners are chronatOoraphy of the racemat e t hrough a

chiral |y nddorddles) REEERESTED- 1, n- heptane/CH2C12 50/ 50).

7- hydr oxy- 2, 3, 3- trlnethyl 2 3-di hydr o-i soi ndol -

2- (3- met hoxy<lppi@nyl- ynﬁy%mmp-%ﬁaﬂp eyfilebutileenyl; cyNahmca&nyllswlomt daenyls

suspended i ny. trile
(20pg) is §P§§§$V§§Q} q#%kﬁggdp E&e%gl%é, mﬁ%ﬁ!ﬁ%@% ga%%&hlhﬁgt this
t enper abur eyciehdpd1-¢nyticgelohdd- 24&1y11c)yclorheﬁ'tlr]Feﬁﬁpcymﬂ@hepMadyledycldﬁdmﬂ 316 h at
OC t he reactlop§n1xture is.co ﬁ wth nd extracte wth

CH2C12. 20 il 3Pt | gr sy ce B@- L lea @aclahe% e P%%‘%ﬁé%e
filtered ofif3 fiem theoasiiCrarhy 1%&1&&%%@1 aﬁw Estl Sk MINALRAYI By Y@RMe. The

residue is Used 1n the next reaction step wit hoUt” any further” purification.
b) 2-(3- netdfodignphenyl ) - 2- net hyl -propionic acid "o KOH

saturated and unsaturated bicyclic hydrocarbon rings:

15 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);
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.

20  saturated and unsaturated spirohydrocarbon rings:

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

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

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

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

groups of alkyl and cycloalkyl are also included in the combination of the two groups.
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WO 2010/ 058032PCT/ EP2009/ 065768 2- ( 3- met hoxy- phenyl ) - 2-net hyl -propionitrile
(28.55 g, 80 % is dissolved in ethyl eneglycol, conbined with KOH (14.48 Q)
and heat edlot2010168132 After 18 h the reaction mxture i s Prar@EP2009/0637688qUEOUS
NaCl solution (10 %9 and extracted 3 times with CH2Cl12 and Et 0Ac. The
aqueous phase is then acidified with HC1 (1 nol ar, aqueous) and 5 extracted
with EtOAc. The resulting organic phase is extracted another 3 tinmes with
HCL (1 nol ar, aqueous), dried on nagnesium sul phate, filtered off fromthe
desiccant and the solvent is elimnated in vacuo. The residue is used in

t he next reapt damntestnwlowi t-henuticyaty chrbon meygs pathi oft lastt dnerarorgytic ring. If an aryl

1-(1- |socyana 0-1- th thox benzene . . .

2 (3- ot Doty SRR S o O RDRS PR a0t iogyn eechfasss i lhehei

t ol uene (12Qdmlobn-dmeli6eehBen hRnRCinddpdnatmyl HBnRnbther. 6 ArillidseEthy be linked

di phenyl phoSphoryl azi de (24. 37 95 are added. After 0.5 h the m xture is
heat ed to tademelpewe agsubstithentranany vrtablicpositien psthgiringtsesteni t h Et 0Ac,
cooled to ut | 20, 15
Tooy - ed i h R I B RAYE P Ry RSt RO PR “and e
sol vent i s tgldhpilvabsdhylnind @gbeenylThe residue is used in the next reaction
step wi thout any further purification. d)

7- met hoxy - FadoAbRpeiydns teﬁishﬂéiﬁ&b‘ fo? @kﬁﬂﬂélﬂd‘aﬁ e 1 2W4-tetrahydronaphthyl and
7- met hoxy- 3, 3- dlgzt hy1- Eg)é hydr o- |50|ndol-l?one %13 I)403100 g) is

suspended i667, &Béﬁrﬁwdmbhmyqlghﬁmﬂ) and cool ed to OC.
1- (1-isocyanato-1-net hyl et hyl ) - 3- net hoxybenzene (21.40 g, dissolved in 10
mL di chl oroet hane) is added dropwi se. After 1.5 h H20 is added and the

m Xt uraoi s Agialkyededodss ths combinathdrl &f the Beou ﬁ@i dikyl &t 9f1 SHikElabcfdie definepus
phase is separated off and di scarded. 25The organic phase is extracted with
aqueous t archely ¢ase Hrthair benadest spnsed g alkdhgmg A& §lih§FﬁU§m isiedly inkeddo 8¢ of f

fromthe d t t v,

20701 05505 S EPRS M RES AERINER b &, &1t SRE P LR MAGUR ool e ¥ )
colum (c Hé))oﬂfgrﬁﬁps 8 aBP cdrborDatb O suitable for this purpose. The respective sub-groups of

7- met hoxy-2, 3 t hy1l-2, 3-di.hydro-isoi ndol-1-one

7- met hoxy- 3141 aﬁwﬂ% o3 iidrR ahs %?ma%}@nlojfélﬁetwr%pb) i s dissolved in
THF (50 nL) 5and NaH (7.88 g) is added batchwi se. After 5 mn nethyl iodide

(7.18 nk) | fedmphstigél 23k 10fach8thyBaCHHAPlcHyX! Iy Sy e paBiyAd, W th
H20/ AcCN asj%lp\;\g(lal &g‘s p'fésso {E%egbéglng pﬁﬁef?gd&b C]lg?lg &B&ﬁ#ﬁ)éﬁyb yR RGN

7- hydr oxy- 2t@, 3-tri met hy1- 2, 3-di hydr o-i soi ndol- 1- one 107- net hoxy-2,3 , 3
-trinmethyl-2,3 -di hydro -iso i ndol -1-o0one (0.18 g) is dissolved in CH2C12
(4.5 ) ar}tbt@oarblbdhltoces-rﬂcﬂﬁcydkfctaemmaﬂirerimghdjrtpomydic BRrs3viftlatriiedsaond n CH2C12,

2.92 nL ) the reaction.mxture .allowed to warm u 10C within 3 _h.
For wor ki ngrQpatictings W&aqhufﬁapm wﬂ%%i@oa g@}@flroaeypséaﬁwlt oISt efi on

(H20, 10 %one bhmofd SRR LN She blsrn@fe' aehtRA] MH&%hﬁﬁEt&Hﬁt@H@t Rleclddl tered of f
fromthe desiccant and the solvent is elimnated in vacuo. 15The residue is

used i R0t hendepsndentpof Dlaﬁnatml@p fiwint droeng witrpgénuselpbur q@dmxvg@awh@ln the

(3R, 4R) - 3- net ox-lrreth r y %% zy. o

(3R 4R) - 4. TEH T O B B S o Gbfhed A P S vied. byt

2010/ 0580321%}“@588@% @6 é@%titution in each case, at all the hydrogen-carrying carbon and/or
nitrogen atoms, independently of one another. Heteroaryl itself as substituent may be
linked to the molecule via any suitable position of the ring system, both carbon and

25  nitrogen.

Typical examples are listed below.

monocyclic heteroaryls:

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

-17-



benzyl (3S ,4 S)-4- tert-butoxycarbonylamno -3 - hydroxy-p ip eridine-1 -
carboxylate (5.00 g) is dissolved in THF (6 nL) and conbined with 30 nL
aqueous, worrnoodssat rat ed NaOH sol ution, benzyltri et hyl cwmr2enno6iTh®r i de as
wel | as di nethyl sul phate (2.26 nL). After 22 h H20 (200 nlL) is added and
the mxture is extracted with EtOAc (150 nlL). The 5organic phase is dried
on magnesi um sul phate, filtered off fromthe desiccant and the solvent is
elimnated in vacuo. Purification is carried out using a silica gel colum
(cHex/ Et OAc 65/35). b) tert-butyl

( (3R, 4R) - 3-triatidxyyrplypékodia pyrrplyl- e axidemtisidinyl- VoBedez phridazinyl-N-oxide;

(3R 4R)-4-tert-Db xy.car.bonyl am no-.3- met hoxy- pi peridi ne-1-car.noxyl ate (2.88
SR PRTRR R R M R R RS R

hydr ogenat edogiggesxatidzaly EFIKI®R; (fadi@diolyl- MbkRIE: dRz6lyLNeoxe@t *tdasdlyl-v-dAidd er ed
off and the solvent is elimnated in vacuo. The reSidue is used in the next

reaction sttép without any further purification. 15c) tert-butyl
((3R, 4R) - 3- net hoxy- 1- et hyl - pi peri di n-4-yl)-carbamate ox ........ <.,:s. NO

A o B Tert - butyl

((3R, 4R)5-3-QREN%C-%%@;§§£8%?4% n-4-y1)-carbamate (2.88 g) is dissolved with

f or mal dehyde . 79. 37 %solution. in H20) and,acetic.acid, (100 iut) in
Do Then” RO PSP eadb i end iy RitaR R Skt REAB on i xt e s
combi ned WhkhyisoAezA01 BLRHIIB R BEZAARAAA51! @ﬁla@&%@%@uﬁi@mqﬁﬁéﬁﬁﬂpn
(saturated with NaCl) and extracted 5 tines with Et 0Ac. The conbi ned

or gani ¢ phaseoxalingl;j arnodiny ke kizimyl: syinskeliny; Fenpetapanylofodotiziayh t he

desTecant g0g a0, et ARL LD KRR, OGS B A 1
(3R, 4R')'1'f')3- et dh@dnnishe tidb hiyy1: 8o inas il Nisdbepk@birate drad¥ryl;. isobenzotetrahydfothitg1; . . " 0
o N-- isobenzothienyl; benzoxazolyl; pyridopyridyl; benzotetrahydrofuryl; benzotetrahydro-
thienyl; purinyl; benzodioxolyl; phenoxazinyl; phenothiazinyl; pteridinyl; benzothiazolyl;
imidazopyridyl; imidazothiazolyl; dihydrobenzisoxazinyl; benzisoxazinyl; benzoxazinyl;
dihydrobenzisothiazinyl; benzopyranyl; benzothiopyranyl; cumarinyl; isocumarinyl;

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

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

Hetero-bicyclic ring systems include for example dihydrobenzofuryl,
dihydroisobenzofuryl, dihydroindolyl dihydroisoindolyl, dihydrobenzthiophenyl,
dihydroisobenzthiophenyl, dihydroindazolyl, 1,2-benzisoxazolyl, 1H-1,2-benzisoxazolyl,
1,2 benzthiazolyl, 2,3-tetrahydro-1H-isoquinolinyl, 3,4-tetrahydro-2H-isoquinolinyl,

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

tetrahydrobenzodiazepinyl and tetrahydrobenzoxazepinyl.

Heteroarylalkyl denotes the combination of the alkyl and heteroaryl groups defined

hereinbefore, in each case in their broadest sense. The alkyl group as substituent is directly
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I HC Tert-butyl ((3 R 4R)-3 -nethoxy- 1 -nmethyl-pip
eridin-4-yl)-carbamate (3.01 g) is conbined with HC1 (4 nolar in dioxane,
25 nl). AWVODen10l05B032he reaction mxture is freed from t heCImPe@t63768 vacuo
and used in the next step without any further purification. 10tert-butyl (3
R4 S)-4- amino -3 - fluoro -pip eridine- 1 - c arboxylate Tert - butyl
(3R, 4S) - 4- benzyl am no- 3-f | uor o- pi peri di ne- 1-car boxylate (2.13 g) is
suspended in THF and m xed with a spatula tip of Pd(OH) 2 and hydrogenat ed
under H2 pressure (7 bar). For working up the catalyst is filtered off and
t he sol ventlinked ®l theimodteelt dnd ivactum substitisdby o lesirdugl groups€be linkingef thext

t ith th i ficatipn. EX le 1: B I :
> ohi or o- oA heERIGL RN 5 o3 Har i 2P een afaspiable fo
yl oxy) - pyr itk @lipode Mded ﬂﬁ@het@rdﬁ?}l@ﬁ?&)ﬁy@%ﬁ%‘%ﬁ%ﬁ o®hitrogen atoms suitable for this
y -

7-(2,5-dichl oro-pyrimdin-4-yl oxXy) - 2- net , 3-di hydr o-i soi ndol- 1-one
Nci 1 Cl NOpwrposs- Thenospatior 98829201 #ipdeod hogsped arc also included in the

2,4,5-trich| i mkgione g) and

7- hydr o>5<y- 9—08&%&%%51!}%%93}%%29%91 soi ndol-1-one are dissolved in DCM (10 m),
cooled to OC and conbi ned with caesium carbonate (0.75 g). The cooling bath
i s renoved Bntic tdim hutorbeyctallsyl sic e gfoaps dhidh. ard-o¢riwd fkann thewy clobkyhast ur e

is conbineﬁvmith 10 % ﬂ%ﬁ%-%gl tion (100 nL) and extracted three tines with
75 5 L et Myicikeis defincaibincBriydroger PRYEARTOSRIJRe of B oyl Shlmddhesi um

sul phate, Eéﬂ%&c&??ﬁdéﬁ%ﬁdeﬁl{@ B bACaRR 65 oB0Fk 1B KOl FeNHI & dleldMAL 6 11

vacuo. b
2-ch|or024&5@ghhpﬂHGHr@&Hﬁphhymmsmegun®ﬁ§¢dhﬂy&nmnmkkéﬁmhﬁﬁebe%ayhnmy)-

ri mdin-2-ylam no]-5-net hoxy-benzoat e Pcl 2c1ba3, XPhos Cl CsCQ,
o b e s Pl B TSGR aSist e crbomk g RS s P ORGS0 Bh
(0.10 9), bean¥hvedn & ﬁﬁ%lgur%'ftlrﬂi & RINELXDERZ AR She (QipBEr fdm JRd3ba3 (18

ng), X-Phos (37 ng) and 2C38 are wei ghed info a mcrowave vial and argon
fl ushi ng i grawrasisedhadamusibeehematallyseablcl  hcjereatemivRy Bouliapequshy lee prdshad,

argon flushing. s carried, out ain and the mxture s stirre or .5 mn at
TEo b B9 eeRObre' RfaPith sRER QK 2 RS R0 b e mittola,
(20 ni) and%@@ﬂhid@)?dt‘i@ihﬂndcﬁ&élyfap?z_(r&ﬂﬁﬁd’rﬁ kife it defliiBoSabriamibn i m

elimnated in vacuo and then purified by fpreparati ve HPLC. (1C50 = 53 nnol)
Exanpl €52: cycloalkyl that heterocycloalkyl is made up of the sub-groups monocyclic hetero-rings,

2 Chl oo, 445 L RO ol AR08, Tl el ool o)
a) 2- chl or o su¥dividbd imtdh kan@ted-ana uneitingted Ihetoxoyel@aBerdi )n yitheaerhthnsaturated
| ndol-4-yl Cr)ne)%g ‘Ehatz 1?1 t %/ %hg] s3gsitgr;1 %1{ alﬂle%gior? ‘(L')h]ere_ i? at {égét%%é >(/1-011i)blg %glgd, ib(l:lt I?OC iu%rnatic
system is formed. In bicyclic hetero-rings two rings are linked such that they have at least
20  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 nitrogen atoms,
independently of one another. Heterocycloalkyl itself as substituent may be linked to the
molecule via any suitable position of the ring system.

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

monocyclic heterorings (saturated and unsaturated):

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

30 homopiperidinyl; homopiperazinyl; homothiomorpholinyl; thiomorpholinyl-S-oxide;

-19-



WO 2010/ 058032PCT/ EP2009/ 065768 Pd(CH) 2, H2 THF (2) Benzyl

2-chl or o- 4] 5-chl or 0- 4- ( 2- net hy1l- 3- oxo- 2, 3-di hydro- 1Hi soi ndol- 4-yl oxy) -
pyri m di rw@-29102088030] - 5- met hoxy- benzoate (75 ng) is di sseCTar2000/0838 (150
m.), Pd(OH)2 (0.01 g) is added and the m xture is stirred for 2h under H2
gas. For working up 5 the mxture is diluted with ACN (20 nL) and Iso lute
I s added. The solvent is filtered off fromthe catal yst and the solvent is
elimnated in vacuo. b)

2- chl or o- 4] 5- chl or 0- 4- ( 2- net hy1- 3- oxo- 2, 3-di hydr o- 1H i soi ndol- 4-yl oxy) - pyri
m di n- 2- yltErinogjhobayiet, Hobiopxids; (1;l3=driet«hlyhylpteprehycubpyrm}y,lt)%trbiemiz@hioogranyl

o i 2 RIS e ABR BERdo GBI Bk ) S SRt b e peR
(0.1 nl) argehysl éfk@gﬂl ley@Bgyr;:if@l%ﬂo ﬂ'd’ll‘iﬁﬁioﬁﬁ %15 difiydro-

1- et hyl pi per|d|n -am ne | s added an t he reaction mxture is
stirred forpyanfl@mﬂhéﬁlymﬁwh di ezt tetmahydsathiery lisopde; teirawdmghipmylc
wi t hout r e fo . 215
are synt5 heﬁsgﬁx}gﬁa (gmoggéolmor%hoq@ %‘ ﬁé%geog’?edslﬂ Araaz‘r%%@giﬁ%@ #’Jggﬁ %Ey% nes as
educts: Taki- elhgzdm@yﬁmyleaCS - 215 No. Structure tRet (HPLQO [mn] VS

(MtH) + PTK2 ICso [nM 3 FOO O rl,j. NIN,NH 0*1 -0 NH&3 , N,-- H3C 1.90 558

3 F i ) )
bicyclic heterorings (saturated and unsaturated):

8-azabicyclo[3.2.1]octyl; 8-azabicyclo[5.1.0]octyl; 2-oxa-5-azabicyclo[2.2.1]heptyl;
8-oxa-3-aza-bicyclo[3.2.1]octyl; 3,8-diaza-bicyclo[3.2.1]octyl; 2,5-diaza-bicyclo-

10 [2.2.1]heptyl; 1-aza-bicyclo[2.2.2]octyl; 3,8-diaza-bicyclo[3.2.1]octyl; 3,9-diaza-
bicyclo[4.2.1]nonyl; 2,6-diaza-bicyclo[3.2.2]nonyl; hexahydro-furo[3,2-b]furyl; etc.

spiro-heterorings (saturated and unsaturated):

1,4-dioxa-spiro[4.5]decyl; 1-oxa-3,8-diaza-spiro[4.5]decyl; and 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-
15  diaza-spiro[4.5]decyl etc.

Heterocycloalkylalkyl denotes the combination of the alkyl and heterocycloalkyl groups
defined hereinbefore, in each case in their broadest sense. The alkyl group as substituent is
directly linked to the molecule and is in turn substituted by a heterocycloalkyl group. The
linking of the alkyl and heterocycloalkyl may be achieved on the alkyl side via any carbon
20  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
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\ a NT,:4MP 1101 T r..... ,,--. NHCH, H3C 1.96 576 4 5 FMK \ IF NN Ali NH ?
NHCH3 N H3C 1.94 574 2 6 F11111 1101NN ,NH NHCH3 ., N H3C 1.94 574 3  No.
St ruct ur ewoRet10/058BRC) [ m n] PCT/EP2009/065768

chemical or biological metabolisation. The skilled man will be familiar with prodrug
systems of this kind (Sloan, Kenneth B.; Wasdo, Scott C. The role of prodrugs in
penetration enhancement. Percutancous Penetration Enhancers (2nd Edition) (2006).51-
64; Lloyd, Andrew W. Prodrugs. Smith and Williams' Introduction to the Principles of
5 Drug Design and Action (4th Edition) (2006), 211-232; Neervannan, Seshadri. Strategies

to impact solubility and dissolution rate during drug lead optimization: salt selection and
prodrug design approaches. American Pharmaceutical Review (2004), 7(5), 108.110-113).
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

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

15  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-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

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

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

30 enzymatic and biochemical processes.
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M5 (MrH)+ PTK2 1Cso [nM 7 Fill NNL10 Lr Nip NH F? NHCH3 H3C,N.,...""

1.97 574 5 8 FF Fip, SONY N. NH ? r....... , .. ONHCH3 H3C, N.,..."", ..

574 3 9 RNFOERD10/05BI4210 Lr N F.NH ? r........ , " NHCH3 H3CPNTI/EP200Y/065768 2. 03

List of abbreviations

abs.
Ac
Bn
Boc
Bu

cHex

TLC
DCM
DEA
DIPEA
DMF
DMSO
ESI

Et
EtOH

HATU

hex

HPLC

IR
conc.

LC

MeOH
min

MPLC

absolute, anhydrous

acetyl

benzyl

tert.-butyloxycarbonyl

butyl

concentration

cyclohexane

day(s)

thin layer chromatography
dichloromethane

diethylamine
N-ethyl-N,N-diisopropylamine (Hiinig base)
N,N-dimethylformamide
dimethylsulphoxide

electron spray ionization

ethyl

ethanol

hour(s)
O-(7-azabenzotriazol-1-yl)-N,N,N', N'-tetramethyl-uronium
tetrafluorophosphate

hexyl

high performance liquid chromatography
180

infra red spectroscopy

concentrated

liquid chromatography

methyl

methanol

minute(s)

medium pressure liquid chromatography
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592 4 10 Fill NN110 Lr

SONN so NH F 1)

MS
NMP
NP
Pd,dba;
Ph

Pr

Py

rac

R¢ (Rf)
RP

RT
TBTU

Temp.
tert.
TFA
THF
tRet.
uv
X-Phos

N F.NH F? NHCH3 H3C, N.,..."", ..

2.03 592 5 11 Fill

" NHCH3 H3C,N.,..."",..- 2.04 592 7 No. Structure
t Ret (HPLVED 2provaso3dS (MEH) + PTK2 1 Cso [nM 12 F NN1. 1 | PY'T/HR2009/065768

mass spectrometry

N-methylpyrrolidone

normal phase

tris (dibenzylideneacetone)dipalladium(0)

phenyl

propyl
pyridine

racemic

retention factor

reversed phase

ambient temperature
O-(benzotriazol-1-yl)-N, N, N', N'-tetramethyl-uronium tetrafluoroborate

temperature

tertiary

trifluoroacetic acid

tetrahydrofuran

retention time (HPLC)

ultraviolet

2-dicyclohexylphosphiono-2',4", 6' triisopropyl -1,1'-biphenyl

Features and advantages of the present invention will become apparent from the following

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

without restricting its scope:
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15

20

25

30

NHCH3

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

HPLC mass 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 tre; =

0.00.

4.

NH



H3C N., ,,

- 1.99 590 3 16 FF F NNot 0 C1 O NH HN,CH N CH3 2.08 576 4

No. Structure tRet (HPLC) [min] M5 (MtH)+ PTK2 1Cso [nM 17 Fill NN1101

Cl Ai | t, NHVDI20Wo038¢43 r ?7CH3 2. 02 576 5 18

10

15

20

25

30

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:

Method C:

Column:

PCT/EP2009/065768

Waters, Xterra MS C18, 2.5 um, 2.1 x 30 mm, Part.No. 186000592
A: H,O 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 uLb

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 um, 2.1 x 50 mm, Part.No. 186000594
A: H,0 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 uLb

0.6 mL/min

35°C

0.00 min: 5 % solvent B

0.00 — 2.50 min: 5 % = 95 % solvent B

2.50 — 4.00 min: 95 % solvent B

4.00 — 4.50 min: 95 % > 5 % solvent B

4.50 — 6.00 min: 95 % solvent A

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

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

100 — 800 m/z

70

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

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,0 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 uLb

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 um, 2.0 x 50 mm,

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

100 — 800 m/z

70

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

6-
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Injection: Standard 1 puL
Flow: 1.0 mL/min
Column temp.: 35°C

Gradient: 0.00 min: 2 % solvent B
5 0.00 — 3.50 min: 2 % > 98 % solvent B
3.50 — 6.00 min: 98 % solvent B
Method F:
Column: Phenomenex Gemini C18, 3.0 um, 2.0 x 50 mm,
Eluant: A: H,O with 0.1 % HCOOH, B: acetonitrile with 0.1 % HCOOH
10 Detection: MS: Positive and negative mode
Mass range: 100 — 800 m/z
Fragmentor: 70
Gain EMV: Threshold: 1 mAU; Stepsize: 2 nm; UV: 220-320 nm
Injection: Standard 1 puL
15 Flow: 1.0 mL/min

Column temp.: 35°C

Gradient: 0.00 min: 2 % solvent B
0.00 — 3.50 min: 2 % => 98 % solvent B
3.50 — 6.00 min: 95 % solvent B

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

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

published methods of synthesis.
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Reaction scheme A

O
3

N ﬂ &‘ zN@RQNR/NXR
O

A A2 1)

Example compounds of type (1) are prepared from 2,4-dichloro-pyrimidines A-1 by
nucleophilic aromatic substitution of the chlorine in the 4 position of the pyrimidine with a
5 phenol OR?, a thiophenol SR? or by coupling benzylmetal halides HalMetR* and

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

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

15  known from the literature (e.g.: W0O2008/040951) in common solvents, such as for
example THF, DCM, NMP, DMSO, toluene or DMF using a base such as for example
DIPEA, pyridine, LiOH, Cs,CO3 or KO7Bu , an acid such as for example HCI or a Lewis
acid such as for example ZnCl,. The alcohols OR?, the sulphides SR?, the organometallic
compounds HalMetR? and the amines A-NH, used are commercially obtainable or are

20  synthesised by methods known from the literature. The 2-amino-4-oxopyrimidines,
2-amino-4-thiopyrimidines or 2-amino-4-carbapyrimidines of type (1) which may be
obtained directly by these reaction methods may be further modified in R" and R* at a
suitable point in the manner known from the literature or analogously to the literature to
form further derivatives of type (1). Thus, for example, the groups R and R* of directly

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

carbapyrimidines of type (1), which consist of a carboxylic acid, sulphonic acid, halogen-

8-
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or amino-substituted aryl or heteroaryl, may be converted by reactions of substitution (at

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

Starting materials

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

4-amino-2-chloro-5-methoxy-benzoic acid, 4-amino-2-fluoro-5-methoxy-benzoic acid,
(W02008/040951)

4-(4-chloro-5-trifluoromethyl-pyrimidin-2-ylamino)-benzoic acid (WO 2007003596)
4-(4-chloro-5-trifluoromethyl-pyrimidin-2-ylamino)-3-methoxy-benzoic acid,
4-(4-chloro-5-trifluoromethyl-pyrimidin-2-ylamino)-2-chloro-5-methoxy-benzoic acid,
4-(4-chloro-5-trifluoromethyl-pyrimidin-2-ylamino)-2-fluoro-5-methoxy-benzoic acid,
(analogously to WO 2007003596)

7-amino-2-methyl-2,3-dihydro-isoindol-1-one (W02005/016894)

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

8-amino-2-methyl-3,4-dihydro-isoquinolin-1-one (W02005/016894)

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

7-hydroxy-2-methyl-2,3-dihydro-isoindol-1-one
N o o
NaNO2
N— H2S04 N—
7-amino-2-methyl-2,3-dihydro-isoindol-1-one (5 g) is suspended in a mixture of ice (12.6
g) and conc. H,SO4 (8.62 g). Aqueous sodium nitrite solution (2.5 molar, 16 mL) is added
dropwise, so that the temperature does not rise above 0°C and the solution is stirred for

15 min at this temperature. Then H,0 (60 mL) is added and the solution is heated to 80°C

for 30 min. For working up it is combined with 10 % NaCl solution (100 mL) and

220
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extracted twice with 100 mL of CH,Cl,. The combined organic phases are dried on
magnesium sulphate, filtered off from the desiccant and the solvent is eliminated in vacuo.

The final purification is carried out by preparative HPLC.

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

a) 2-methyl-3-methylene-7-nitro-2.3-dihydro-isoindol-1-one

NO, O NO, o
MeNH2
o™ I N—
o) MeOH

Ethyl-2-acetyl-6-nitrobenzoate (11.12 g) is suspended in a mixture of MeOH (70 mL) and
MgSO4. Methylamine (2 molar in THF, 28.13 mL) is added dropwise and the solution is
stirred for 15 min at this temperature. Then it is preheated to 70°C for 18 h. The solvent is
climinated in vacuo, the residue is taken up in dichloromethane (100 mL), washed with
sodium chloride solution (10 %) dried on magnesium sulphate, filtered off from the

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

b) 7-amino-2.3-dimethyl-2.3-dihydro-isoindol-1-one

NO, o N o
Pd/C
- — N—
N THF

2-methyl-3-methylene-7-nitro-2,3-dihydro-isoindol-1-one (13.96 g) is suspended in THF

and mixed with a spatula tip of Pd/C (5%) and hydrogenated under H, pressure (3 bar).
For working up the catalyst is filtered off and the solvent is eliminated in vacuo.

¢) 7-hydroxy-2.3-dimethyl-2,3-dihydro-isoindol-1-one

N o O o
NaNO2
N— H2S04 N—

7-amino-2,3-dimethyl-2,3-dihydro-isoindol-1-one (11.45 g) is suspended in a mixture of
ice (27 g) and H,SO4 conc. (9.70 mL) and cooled to -10°C. Aqueous sodium nitrite

-30-
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solution (2.5 molar, 31.18 mL) is added dropwise, so that the temperature does not rise
above 0°C and the solution is stirred for 15 min at this temperature. Then H0 (135 mL) is
added and the solution is heated to 80°C for 15 min. For working up it is combined with
10 % NaCl solution (100 mL) and extracted twice with 100 mL of CH,Cl,. The organic

5  phase is extracted with NaOH solution (0.2 molar) and then the aqueous phase is acidified
(HCl aq. conc.) and re-extracted with CH,ClL,. The organic phase is dried on magnesium
sulphate, filtered off from the desiccant and the solvent is eliminated in vacuo.

d) (R)-7-hydroxy-2.3-dimethyl-2,3-dihydro-isoindol-1-one and (S)-7-hydroxy-2.3-

dimethyl-2.3-dihydro-isoindol-1-one

o o Q o 0
- - - Q-
10

The two enantiomers are separated by chromatography of the racemate through a chirally

modified column (CHIRALCEL® OD-I, n-heptane/CH2CI2 50/50).

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

a) 2-(3-methoxy-phenyl)-2-methyl-propionitrile

©\///N ©>(//N
15

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

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

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

b) 2-(3-methoxy-phenyl)-2-methyl-propionic acid
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2-(3-methoxy-phenyl)-2-methyl-propionitrile (28.55 g, 80 %) is dissolved in
ethyleneglycol, combined with KOH (14.48 g) and heated to 150°C. After 18 h the
reaction mixture is taken up in aqueous NaCl solution (10 %) and extracted 3 times with
CH;Cl; and EtOAc. The aqueous phase is then acidified with HCI (1 molar, aqueous) and

5  extracted with EtOAc. The resulting organic phase is extracted another 3 times with HCI
(1 molar, aqueous), dried on magnesium sulphate, filtered off from the desiccant and the
solvent is eliminated in vacuo. The residue is used in the next reaction step without any
further purification.

¢) 1-(1-isocvanato-1-methylethyl)-3-methoxybenzene

\O ~

0
0 Ph2PON3 g
o N

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

10

and cooled to 0°C. Triethylamine (16.61 mL) and diphenylphosphorylazide (24.37 g) are
added. After 0.5 h the mixture is heated to 110°C. After 3 h the reaction mixture is diluted
with EtOAc, cooled to 0°C, extracted with NaHCOj; solution and NaCl solution (H,O,

15 10%), dried on magnesium sulphate, filtered off from the desiccant and the solvent is
eliminated in vacuo. The residue is used in the next reaction step without any further
purification.

d) 7-methoxy-3.3-dimethyl-2.3-dihydro-isoindol-1-one and 7-methoxvy-3.3-dimethyl-2.3-

dihydro-isoindol-1-one

~o 0 (@]

2 N
FeCI3
N - ~o + N

FeCl; (40.00 g) is suspended in dichloroethane (10 mL) and cooled to 0°C.

@]

20

1-(1-isocyanato-1-methylethyl)-3-methoxybenzene (21.40 g, dissolved in 10 mL
dichloroethane) is added dropwise. After 1.5 h H,O is added and the mixture is stirred for
15 min. After the addition of CH,Cl, the aqueous phase is separated off and discarded.

25  The organic phase is extracted with aqueous tartaric acid solution, dried on magnesium

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

e) 7-methoxvy-2.3.3-trimethyl-2.3-dihydro-isoindol-1-one

N_

7-methoxy-3,3-dimethyl-2,3-dihydro-isoindol-1-one (3.16 g) is dissolved in THF (50 mL)
and NaH (7.88 g) is added batchwise. After 5 min methyl iodide (7.18 mL) is added.
After 18 h at 0°C the reaction mixture is combined with H,0/AcCN as well as Isolute and

purified by RP HPLC.
f) 7-hydroxy-2,3.3-trimethyl-2,3-dihydro-isoindol-1-one
o7 5 o 0
N— BB N—

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

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

(3R,4R)-3-methoxy-1-methyl-piperidin-4-ylamine

a) benzyl (3R.4R)-4-tert-butoxycarbonylamino-3-methoxy-piperidine-1-carboxylate

-33-
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benzyl (3S,4S)-4-tert-butoxycarbonylamino-3-hydroxy-piperidine-1-carboxylate (5.00 g)
is dissolved in THF (6 mL) and combined with 30 mL aqueous, semiconcentrated NaOH
solution, benzyltriethylammonium chloride as well as dimethylsulphate (2.26 mL). After
22 h H,0 (200 mL) is added and the mixture is extracted with EtOAc (150 mL). The

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

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

15 ¢) tert-butyl ((3R.4R)-3-methoxy-1-methyl-piperidin-4-yl)-carbamate

A< K
A

CHO
Tert-butyl ((3R,4R)-3-methoxy-piperidin-4-yl)-carbamate (2.88 g) is dissolved with

formaldehyde (1.79 mL, 37 % solution in H,O) and acetic acid (100 uL) in DMF. Then
Na(OAc);:BH (12.59 g) is added. After 20 h the reaction mixture is combined with
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aqueous NaHCOs; solution (saturated with NaCl) and extracted 5 times with EtOAc. The
combined organic phase is dried on magnesium sulphate, filtered off from the desiccant
and the solvent is eliminated in vacuo. The residue is used in the next reaction step
without any further purification.

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

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

10 tert-butyl (3R.4S)-4-amino-3-fluoro-piperidine-1-carboxylate

F\f% F\f%
H2
N N
o%o o%o
K K

Tert-butyl (3R,4S)-4-benzylamino-3-fluoro-piperidine-1-carboxylate (2.13 g) is suspended

in THF and mixed with a spatula tip of Pd(OH), and hydrogenated under H; pressure (7
bar). For working up the catalyst is filtered off and the solvent is eliminated in vacuo and

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

Example 1: Benzyl 2-chloro-4-[5-chloro-4-(2-methyl-3-0x0-2,3-dihydro-1H-isoindol-4-

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

a) 7-(2.5-dichloro-pyrimidin-4-vloxy)-2-methyl-2.3-dihydro-isoindol-1-one
cl
N
o )'\t[
NIN/EC' . 7 Cs,CO,, CH,Cl, N0 o
PN N— @dN—
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2,4,5-trichloropyrimidine (0.20 g) and 7-hydroxy-2-methyl-2,3-dihydro-isoindol-1-one are
dissolved in DCM (10 mL), cooled to 0°C and combined with caesium carbonate (0.75 g).
The cooling bath is removed and the mixture is stirred for 16 h. For working up the
mixture is combined with 10 % NaCl solution (100 mL) and extracted three times with 75
mL ethyl acetate. The combined organic phases are dried on magnesium sulphate, filtered
off from the desiccant and the solvent is eliminated in vacuo.

b) benzyl 2-chloro-4-[5-chloro-4-(2-methyl-3-0x0-2,3-dihydro-1H-isoindol-4-vyloxy)-

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

N N/\/ECl
NS ! A
PP Pd,dba,, XPhos | N 0
C” N0 o+ o
Cl csco, N—

7-(2,5-dichloro-pyrimidin-4-yloxy)-2-methyl-2,3-dihydro-isoindol-1-one (0.10 g), benzyl
4-amino-2-chloro-5-methoxy-benzoate (0.28 g), Pd>dbas (18 mg), X-Phos (37 mg) and
Cs,CO3 are weighed into a microwave vial and argon flushing is carried out. Then toluene
(1 mL) and NMP (50 uL) are added, argon flushing is carried out again and the mixture is
stirred for 5 min at 150°C in the microwave. For working up the mixture is diluted with
ACN (20 mL) and combined with Isolute (Separtis GmbH). The solvent is eliminated in

vacuo and then purified by preparative HPLC. (ICso = 53 nmol)

Example 2: 2-chloro-4-[S-chloro-4-(2-methyl-3-0xo0-2,3-dihydro-1H-isoindol-4-yloxy)-
pyrimidin-2-ylamino]-5--methoxy-/V-(1-methyl-piperidin-4-yl)-benzamide
a) 2-chloro-4-[5-chloro-4-(2-methyl-3-0x0-2,3-dihydro-1H-isoindol-4-yloxy)-

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

-36-
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c
C

0 -
Ei - @d

(2)

Benzyl 2-chloro-4-[5-chloro-4-(2-methyl-3-0x0-2,3-dihydro-1H-isoindol-4-yloxy)-
pyrimidin-2-ylamino]-5-methoxy-benzoate (75 mg) is dissolved in THF (150 mL),
Pd(OH), (0.01 g) is added and the mixture is stirred for 2h under H, gas. For working up

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

jod xé[m
Ei fes @ @d

r\|1 )

10 2-chloro-4-[5-chloro-4-(2-methyl-3-0x0-2,3-dihydro-1H-isoindol-4-yloxy)-pyrimidin-2-
ylamino]-5-methoxy-benzoic acid (65 mg), TBTU (60 mg) and DIPEA (0.1 mL) are

suspended in DMF (0.50 mL) and stirred for 5 min. 1-methylpiperidin-4-amine (18 mg) is
added and the reaction mixture is stirred for a further 20 min. The reaction mixture is

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

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

chloropyrimidines as educts:
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1-F ,c)r--\ 140 1.90 485 51 53 _ j NNml- NO 1.90 554 9 5 4 FF Al
NNW imN 1.98 568 10 55 FF O ] NNup 40 2.08 582 8 56 ,111 I. * 1.93 624 17
WO 2010/058032 PCT/EP2009/065768

Table 1: Examples 3 - 215

tree (HPLC) | MS | PTK2 ICs

No. Structure [min] ™M +H)+ [nM]
F FF % o
|
N._ =N
) 1.90 558 3

4 P 1.96 576 4
Oﬁ;(:[o
¢

5 N 1.94 574 2
C

6 Y@[NH 1.94 574 3
(0]
F
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No. Structure tRet (HPLC) [m n]

MS (M+H)+ PTK2 1 Cso [nM 57 F ..

NN111 is N

1.96 554 958, 1. 0100ON1 1.79 585 559 NF"' el* oo 1.10 1.10 430 26
60 F N, WO 2010/058032 PCT/EP2009/065768
tree (HPLC) | MS |PTK2 ICs
No. Structure [min] (M+H)" [nM]
F_F 0
F
Sav
N N
7 T 1.97 574 5
6“\NH ('3H3
HSC’N
F_F 0
F
Sav
N N
g ) 1.96 574 3
A sNH ('3H3
HSC’U
F_F 0
F
Sav
N N
9 F s 2.03 592 4
Fose
A NH ('3H3
HSC/O
F_F 0
F
Sav
N N
Fose
@NH ('3H3
HSC’N
F_F 0
F
A
N 2N
Fose
G'WH CH,
HSC’N
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OCl

I NN, -ci' 1.90 619 2 61 N. 0 40 NO 1.86 623 2 No. Structure tRet
(HPLC) [min] M5 (M+H)+ PTK2 ICso [nM 62 F FNF1elel-
1. 81 623 WOR&B10H58032 F NF1elel- PCT/EP2009/065768
tree (HPLC) | MS |PTK2 ICs
No. Structure [min] ™M +H)+ [nM]
P
N
12 ﬁ;@[ H 2.04 592 9
Hsc’
N'\fN
13 NH 2.12 604 10
(@]
NH ICH3
HSC”\O/
P
N'\fN
14 ﬁ;@(’“” 2.20 622 16
o (@]
NH ICH3
HSC”\O/
%@ f;
/N
15 m 1.99 590 3
[e]
(o]
NH ('3H3
HSC’U
F FF O\
N‘Y/N
16 ﬁNH 2.08 576 4
QO
HN,, (‘:H3
Ly
CH,

-40-

N



Cl 1.81 623 4 64 F F'--- F1O0ONI11401 O Fc 1.75 589 1 65 F
F'--- F1O0NNO1401 0 1.84 607 1 66 FF NF 1 el - 1.84 607 2 No.
St r uct ur ewbRet0/0s8BLC) PCT/EP2009/065768

tree (HPLC) | MS | PTK2 ICs

No. Structure [min] ™ +H)+ [nM]

17 C' NH 2.02 576 5
° 0
Cl

18 cl NH 2.04 604 5

A
Y s
19 ¢ N 2.07 590 6
o o
HN,,. (IDH3
=
CH

20 :I:[NH 2.05 590 15
o o
¢

21 YC[NH 1.79 556 2
° o
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[min] M5 (MHH) +
1.84 605 1 69 N

PTK2 | Cso [n

M
I1F NNO O, 1 |

WO 2010/058032

67

FOO
ar 1.

NO

87 589 1 70 F F

1.67 385 2 68 ? |F NO O1.

PCT/EP2009/065768

No.

Structure

trec (HPLC)

MS

[min] (M+H)"

PTK2 ICso
[nM]

22

2.02 626

23

2.19 515

10

2

4

1.96 543

25

2.04 57

4

26

1.90 5

55 5
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Nl --F |
488 75

i

1,140 1 0 1.76 589 1 71 N-----" 11

No. Structure tRet (HPLC) [m n]
y - ., , WOR0N/058@32 PO O,

I N

NO (51 Ilse NO 11 0.26
MS (MrH) + PTK2 | Cso [nM 72

-Niz- 1 PCT/EP2009/065768
tre (HPLC) | MS | PTK2 ICs
No. Structure [min] (M+H)* [nM]
FF  ©
F
|
N 2N
27 1, 1.75 459 9
HN F
o
FF ©
F
|
N._ 2N
28 T 1.73 441 11
HN
O
FF °©
F
&y
NN
29 1, 2.00 483 12
a ?
N=N CH,
F
F_F O ot
F N
H(\Yo\é* oy
N_-N
30 T 1.88 617 3
NH CH,
HBC/’O/
Fgh NI
y ﬁ}
NI\FN
31 NH 1.85 545 3
° (0]
NH CH,
9
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1.73 506 26 73 NI NO ol 11 1.99 396 60 74 N-'" | NNO 401.111, 1.81 366 196
75, NNOo Coo 1.79 378 400 76 F.,.F F.--"" /- N GCs 410 z.r\/ 1.82 585 2
WO 2010/058032 PCT/EP2009/065768
tree (HPLC) | MS | PTK2 ICs
No. Structure [min] ™M +H)+ [nM]
(@]
lzilz( O
P ° :
N._ 2N
1 1, 1.67 443 4
HN
(@]
(e]
Pt o
P °
=N
33 T 1.63 461 10
HN F
(e]
.
AN o CHa
LA @
34 (C[NH 1.96 617 2
O§ 9
NH CH,
HBC/O/
.
= o ‘ CHa
o éf
35 Hjt 1.95 617 2
O§ 9
NH CH,
HBC/O/
.
FF O M*J
F
g"é}%
N_ =N
16 o 2.02 635 4
ey
NH CH,
HSC/O/
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No. Structure tRet (HPLC) [m n]
INi-0 O es 11 1.84 566 2 78 a 1 NNO 40010 -1\J |

MS (M+H)+ PTK2 1Cso [nM 77 N----

---Br

1.73 537 1 79 NN\r-0

40/ O 1.wW0 280085430 80 N-- | PCT/EP2009/065768
tret (HPLC) MS PTK2 1Csy
No. Structure [min] (M+H)* [nM]
F
F |':: O\ N/—/
g O\éf CH,
N__-N
37 o 2.06 635 4
X
NH C‘)Hs
HSC/O/
F FF 0 J
T OKER
N\fN
38 NH 1.89 571 1
° (6]
NH C|)H3
1S}
H,C
Pt o N/Oi
N \@
!
NN
39 T; 1.83 587 2
O\(Q: —
= o
NH
AT
FF ©
F
N._2N
\r CH,
40 NH 2.09 570 2
° (0]
NH éH3
HBC/O/
FF ©
F
N\FN CH,
41 F NH 2.17 588 3
XX
NH CH,
HBC/IO/
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NNI-0 1

F 1.88 366 400 81 N--- _
No. Structure tRet (HPLC) [mn] M5 (MtH)+ PTK2 ICso [nM 82 N 1NNO O 10* NO

1. 97 530 w0&810458@32 O

1 NO 40Si\

.0 .1\V1. 1 1.77 571 1

PCT/EP2009/065768

No.

Structure

tret (HPLC)
[min]

MS
(M+H)"

PTK2 ICso
[nM]

42

1.91

615

309

43

2.06

620

12

44

1.94

626

45

1.83

471

46

1.65

487

11
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[\ Jl
NNr-o0 --

1.89 480 2 84 NO1 I

rNNO 6 0 NCI

00 I1I

2.28 565 53 85 N 1

1)) 2.15 420 29 86 NI N1\r-0 111 2.06 390 34 No. Structure
WO 2010/058032 PCT/EP2009/065768
tree (HPLC) | MS | PTK2 ICs
No. Structure [min] (M+H)" [nM]
N Cl
| N)‘\;[O o
o] !
—
47 T e i ? 1.79 603 1
o] N
O
N
|
43 YCJ 2.05 586 5
o
o
(o]
-
49 F N 2.11 604 7
XL
5 \
AT
F |;_: O\\
~ O&
\
50 Nt 1.18 460 5
N
XEI\
F
KL
51 NooNO 0 1.73 454 1"
N—
N
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tRet (HPLC) [min] M5 (MtH)+ PTK2 ICso [nM 87 O NNNo ,---.T-,,,..<-------
e () 1.75 390 227 88 F F NF 1lelel- 1.73 569 189 Nci | , N OO
/.1 el (r wolNBt0/058@B21. 89 509 1 90 FFP 0 PCT/EP2009/065768

tree (HPLC) | MS |PTK2 ICs
[min] (M+H)" [nM]

F.F O
F
5
A (\9
b 1.90 485
N

No. Structure

52 51

53 I 1.90 554 9
o LI
N

54 ﬁQ%N 1.98 568 10
(o]

55 qu 2.08 582 o

56 o AL 1.93 624 17
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NOO 1.84 587 2 91 FFN - ' -F Nelel- H1.65 545 3 No. Structure tRet
(HPLC) [nmin] MS (MtH)+ PTK2 ICso [nM 92 NCI | NO 11110 ci .1\1- |
571 1 93 WOV0NDsEBY PCT/EP2009/065768
tree (HPLC) | MS |PTK2 ICs
No. Structure [min] (M+H)" [nM]
FF Q
A
N :N \g
57 @ 1.96 554 9
o]
o
N
|
:
N7
{ ”im[ F 9
[e]
58 Ej " 1.79 585 5
O N
[Tj
FF
59 %N i fog 1.10 430 26
(0] (0]
.
N\/[ LF
N N o
_o
60 Wil - 1.90 619 ’
N o]
e
P
-
N/[ LF
e
_o
61 @ a 1.86 623 2
N o]
e
P
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I _1?

WO 2010/058032

_ [LN 2.05 443 1 94 I\VIFNO O |,
O .1\1- 1 1.73 446 400 96 F |

NO O O

2.12 514 1 95 ."----,

N |

.1\1- 1 1.80 464 29

PCT/EP2009/065768

No.

Structure

tret (HPLC)
[min]

MS
(M+H)"

PTK2 ICso
[nM]

62

1.81

623

63

1.81

623

64

1.75

589

65

1.84

607

66

1.84

607
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No. Structure tRet (HPLC) [m n]

2.01 517 4 98 F F NF N O -

MS (M+H)+ PTK2 1Cso [nM 97 F F NF ()NN |
1.85 487 14 99 FO.7 -N F\ 0 NN 01 1.87 501 36

100 WO 2010/058032 PCT/EP2009/065768
tre (HPLC) | MS | PTK2 ICs
No. Structure [min] (M+H)* [nM]
67 1.67 385 2
J
i
NZ F
N/k\N [ OF o
_o /]
68 (EL @ﬁﬁ 1.84 605 1
N0
)
[
-
NZ F
N/k\N [ OF o
_o /]
6 @ @ﬁ* 1.87 589 1
N0
)
[
-
-
e
| N N o o
o |
0 7;; C@ 1.76 589 ;
O/ N
e
I
N~ ™
71 0.26 488 75
N~ ™0
®
\
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FNFO-.,NNSO .0 N11.94 531 11 101 F O el

tRet (HPLC) [m n]

MB (M+H) + PTK2 | Cso [nM 102 FF N ---

531 2 103wO0 2010/058032

1.87 529 1

No. Structure

F cy0 010 y 1.88

PCT/EP2009/065768

tree (HPLC) | MS | PTK2 ICs
No. Structure [min] (M+H)" [nM]
N™ ™ F
AL
pelies
72 jib 1.73 506 26
N @]
)
\
g
| N/KN/ o 5
73 | O @é 1.99 396 60
-
N~ ™ F
l s
N N 0 0
74 @ i 1( 1.81 366 196
e
L
NN O g
75 [ 1.79 378 400
0
F.F © rL
Hr
_ O
Ay
76 T 1.82 585 2
\O;©\fo
N
1%
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N, - ---

NNr-0 111 O 111 oo 1.00 407 400 104 FF FI ON140- O rl-
105 FF NFNOO o OHHZ11.76 589 1 106 N ° I NNOO lie
WO 2010/058032 PCT/EP2009/065768
tree (HPLC) | MS | PTK2 ICs
No. Structure [min] ™M +H)+ [nM]
Br
X
77 \gé ii 1.84 566 2
N
\
N Cl
e s
) I
78 %f 1.73 537 1
N (0]
)
\
iy
/H\/
N N (@] 0
79 1.71 348 400
/O
L
NN O o
80 J) 1.88 366 400
N Cl
[ N/H\NXO 1)
tig Qs
-0
81 F A 1.77 571 1
N (0]
)
\

1.87 585 1
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1.75 373 35 No. Structure tRet (HPLC) [nin] M5 (M+H)+ PTK2 1Cso [nM 107
N'---,,,,,,,,Br  N-01 0 NJ1- 0o'-'0 1.1 2.23 575 400 108 ci | NNO 00 0
-1\J 1 1.w6 268358032 PCT/EP2009/065768

tree (HPLC) | MS | PTK2 ICs

No. Structure [min] ™ +H)+ [nM]

N~ ™
/

|

]2 @ éé 1.97 530 3
|

Q

N

%3 @[@ 1.89 430 )

EJ

Cl

S
g4 (E\ @[@ E 2.28 565 53

Nl%
| N/KN/ o o
85 | o f/ 2.15 420 29

’6 /é 2.06 390 34
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109 N'------ I, INNOO O/ el 40 N NO 1.51 503 16 110 NI NN 0 O 1.97 384
72 111 FF NF 1 elel- a-N1.84 589 1 No. Structure tRet (HPLC) [min] M
(MrH) + WO 2010/058032 PCT/EP2009/065768
tre (HPLC) | MS |PTK2 ICs
No. Structure [min] (M+H)" [nM]
(@]
o
%7 NN o (0 1.75 390 007
P
-
i
e
| wiw/ o o
o |
i 7;; @N 1.73 569 1
O/ N
e
I
NG
|
N)\\Nto o
/O
29 N— 1.89 509 ’
N
@
|
90 @W 1.84 587 )
o
-
i
e
| N N o o
o !
91 @ o 1.65 545 3
O
[e]
(@]
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PTK2 1Cso [nM 112 (140 NI ,r,0 1 rN[----- NO r\ljl 1.75 471 1 113 N1 10
...ai WIWO0 0 1.85 531 2 114 Nii j NN1111ir CAL,,..NOW 1.80 547 1 115
F 1 NN I WO?2010/058032 PCT/EP2009/065768
tree (HPLC) | MS | PTK2 ICs
No. Structure [min] ™M +H)+ [nM]
N/k\N 0 o
92 Cl 1.82 571 1
N o]
)
\
F
[ F
N)\\N o 5
93 /CKI;;] [:E]:fé 2.05 443 1
N;
N
\
F
| F
N/K\N O Ie)
94 | .© @d 2.12 514 1
N*
Y
N~ ™
|
[ NAQ\O o
o) /
95 \© @ 1.73 446 400
)
N
l
O
N N o o
(@)
9% @é 1.80 464 0
N
e
\
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LF6 1.97 6051 116 FF NF NO el Q|
tRet (HPLC) [m n]

1.87

NO\ N1.97 605 1
MS (MrH) + PTK2 1Cso [nM 117 FF NF --,

No. Structure
NO 101 N-O \ N

WO 2010/058032 PCT/EP2009/065768
tre (HPLC) | MS | PTK2 ICs,
No. Structure [min] ™M +H)+ [nM]
F
F
‘ N/LN/ o] o
97 @ Cﬂ, 2.01 517 4
@U\o
O
i
i
N/LN/ o 5
08 @N 1.85 487 1
@U\o
O
Fo SN
|
99 N__N 1.87 501 36
1
T LT
Fo SN
|
100 o NN 1.94 531 11
oot
o]
F Oy
-
101 “Nw 1.87 529 ’
(\N/@o
N !
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587 1 118 NIF NNO I O WN o0 2.03 617 1 119 F FN' FI
O/ lelN 1 ON1.86 619 1 120 FF NF I----- , NNOO | O I(- 1401/ Iici
WO 2010/058032 PCT/EP2009/065768
tre (HPLC) | MS | PTK2 ICs
No. Structure [min] (M+H)" [nM]
F i SN
at
F N\YN 1.88 531
102 : 2
X
(;
\
N~ ™=
|
103 | © @dN* 1.00 407 400
0”0
.
.
e
| N N o o
o} /
104 ? @N 1.87 585 1
O/ N
@
.
.
e
| N N o o
o} /
105 @N 176 589 1
0]
o“ L H
o
f;N
0
N/LN/ 0 o
106 f/ 1.75 373 35
0
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1.83 617 1 121 FFNF ----- ,ONNOIl el - ci ONI 1.86 629 1 No.
Structure tRet (HPLC) [min] M5 (MtH)+ PTK2 ICso [nM 122 i F F NNO O NO -N
N 2.19 6080201238032 PCT/EP2009/065768
tree (HPLC) | MS |PTK2 ICsy
No. Structure [min] (M+H)" [nM]
N Br
\
[ N*NXO o
()
107 @ﬂ““ 2.23 575 400
O O
N Cl
pelies’
108 KE\F 1.78 555 2
N (0]
e
\
N ™=
@ g
N*
109 1.51 503 16
N~ ~O
)
\
iy
NN O o
110 J) i /f 1.97 384 72
F
.
.
e
| N N o o
o /
111 ?}m @N .84 589 ’
N
\
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FF
[ 1r N-

N F

F

N - 1.80562 3124 FFNFINel - 1.90576 6 125 NIIF 110 18
I NO ri N,---.. 1.84 563 1 126 NF IF NOO 0O N
WO 2010/058032 PCT/EP2009/065768
tree (HPLC) | MS | PTK2 ICs
No. Structure [min] (M+H)" [nM]
T o
AV’
G
112 \Nf 1.75 471 1
foae
oo
= O&
NN
113 T 1.85 531 2
o AT
N
AT
i ©
iy
N\ =N
114 o T 1.80 547 1
© (@]
! \
AT
.
N F
N/KN‘ ' o
_0
115 fE\ @{\ 1.97 605 ;
ol
N
\
-
.
| N)\N/ o ?
116 . @5‘0\ 1.97 605 1
O¢ N
N\
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NO g O 1.78 590 2
[nM 127 1 NNO Si

No. Structure tRet (HPLC) [mn] M5 (MtH)+ PTK2 | Cso

IP- 2.00 615 2 128 F F NF NNO el -

0 1.61 566 1 129 O

a o T, N W 2010/058032 PCT/EP2009/065768
te (HPLC)| MS |PTK2ICs
No. Structure [min] ™ +H)+ [nM]
F
F
‘ N)\N/ (o] o
o) /
117 KP N 1.87 587 1
O¢ N
O
F
[ N/J\\N o 5
O
118 Q\ @iﬁ“‘ 2.03 617 ;
e
[
-
i
o
‘ N N/ o] o
ReWew
119 KP\F N 1.86 619 ]
07N
Cr
N
|
-
i
o
‘ N N/ o] o
0 /
120 KP\C' @ 1.83 617 ’
07N
N
|
-
i
o
‘ N)\N/ o] o
0 /
121 KP\C' @ 1.86 629 ]
07N |
o
N
|
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N? 1.99 540 2 130 F F N'" F1()NIO 1----01 ON 1.88 571 1 131
,----,CI N" I NOO O - al1.73 589 1 No. Structure tRet (HPLC) [m n] M
(MtH) + PTWO 2b0@38¢32M 132 ,----,Cl N - 1 NOO PCT/EP2009/065768

tree (HPLC) | MS | PTK2 ICs

No. Structure [min] ™ +H)+ [nM]

(o]
/O
122 (EL s 2.19 605 2

!
123 . @N 1.80 562 3

|
o) |
124 ?}F @N 1.90 576 6

[
/O
125 (EL @ﬁ% 1.84 563 1
F

(o]
_0
126 fELF @ﬂ“‘* 1.78 590 2
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Sel - ci ---N1.74601 1133 riCl NNio C O N- NO 1.73 641 1 134 .
[[ 2.04 569 2 135 FF N----F (),NN'-"el F zr\l 1.98 548 28 136 N z-
0O N 1. 86 %§B62010/058032 PCT/EP2009/065768
tre (HPLC) | MS | PTK2 ICs
No. Structure [min] (M+H)" [nM]
F
_O
127 EL @“‘ 2.00 615 2
®
A
-
.
e
| N/LN/ o o
pelies
128 KP\F N 1.61 566 ’
Oé N
°y’
O
O
Cl N
o (o]
129 %:;@[N 1.99 540 2
O.
7
N
o
-
.
e
‘ N N/ o] o
geNee
130 jiELCI N— 1.88 571 1
Oé N
A
e
| N ‘NXO °
o 4
..
131 1 1.73 589 1
o7
OF
N
\
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1 No. Structure tRet (HPLC) [mn] M5 (MtH)+ PTK2 ICso [nM 137 F F
N----F1 elel- N1.86 585 1 138 FF N----F | elel- 1.86 585 1 139 FFO.,7
-'<-.F - WwO-201000580482. ---NI* O N 1.79 PCT/EP2009/065768

tree (HPLC) | MS | PTK2 ICs

No. Structure [min] ™ +H)+ [nM]

/N‘LECI

| NTNTTo

peliee
Ni
132 1“ 1.74 601 1

133 N So 1.73 641 1

134 @j 2.04 569 2

Bi
1] ;
135 @ @j 1.98 548 28
F

136 ;@i 1.86 585 1
(¢] o
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559 1 140 FFO7 \NF O IO N.---- 0. 1 -, .- 0 1.80 516 3 141 FFO7 \NF 0 10
-...- 01.72 502 1 No. Structure tRet (HPLC) [mn] M5 (MtH)+ PTK2 | Cso
[NnM 142 W6 2hiN/058032 PCT/EP2009/065768

tree (HPLC) | MS | PTK2 ICs

No. Structure [min] ™M +H)+ [nM]

:
F
e
‘ wiw/ o 4
o) |
137 fg& . 1.86 585 1
O¢$

N

S~

5 /
138 N— 1.86 585 1

139 ;@[ 1.79 559 1
(¢] o

F N—N
|
e 1.80 516

140 3
N
Oqgji:]io/
/N\
Pt %W
|
141 e 1.72 502 1
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N40 1.77 585 1 143 N-2---"0 1 00 01 1.68 551 1 144 NNNO 1 010 ON/ O
1.79 558 3 145 N.,----,".Cl | NOO Sel- ci oN1.78 585 1 146 N.,----,".Cl
WO 2010/058032 PCT/EP2009/065768

tree (HPLC) | MS | PTK2 ICs

No. Structure [min] ™M +H)+ [nM]

142 N 1.77 585 1
Oﬁo/

6 f /Og
143 1.68 551 1

[
(o]
144 g\j C@* 1.79 558 3

o /
Ni
145 1 J ; 1.78 585 1

pe¥aa
;\Ni
146 1 ‘ 1.79 585 1
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I NOO elel-

PTK2 1 Cso [nM 147 N |

569 1 149W0 2010/058032

(0]

1.81

ci oN 1.79 585 1 No. Structure tRet (HPLC) [mn] M (M+H) +
NOO 40 N o0 1.81 569 1 148 CI N NNOO 40 O -
PCT/EP2009/065768
tret (HPLC) MS PTK2 ICs
No. Structure [min] (M+H)" [nM]
N G
| N/H\NXO o
o /
Ni
147 TF | i 1.81 569 1
o N
(/
\
N G
| N ‘NXO o
o /
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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 test

This test uses active PTK2 enzyme (Invitrogen Code PV3832) and poly-Glu-Tyr (4:1,
Sigma P-0275) as the kinase substrate. The kinase activity is detected by means of the
phosphorylation of the substrate in a DELFIA™ assay. The phosphorylated substrate is
detected with the europium-labelled phosphotyrosine antibody PY20 (Perkin Elmer, No.:
ADO0038).

In order to determine concentration-activity curves with PTK2-inhibitors the compounds
are serially diluted in 10 % DMSO/H,0 and 10 uL of each dilution are 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 uL/well of PTK2 kinase (0.01
ng/well). PTK2 kinase is diluted accordingly beforehand with kinase dilution buffer (20
mM TRIS/HCl pH 7.5, 0.1 mM EDTA, 0.1 mM EGTA, 0.286 mM sodium orthovanadate,
10 % glycerol with the addition of freshly prepared BSA (fraction V 1 mg/mL) and DTT (1
mM)). The test compound and the PTK2 kinase are pre-incubated for 1 h at RT and
shaken at 500 rpm. Then 20 uL. ATP Mix (30 mM TRIS/HCI pH 7.5, 0.02 % Brij, 0.2 mM
sodium orthovanadate, 10 mM magnesium acetate, 0.1 mM EGTA, 1 x Phosphatase
Inhibitor Cocktail 1 (Sigma, No.: P2850), 50 uM ATP (Sigma, No.: A3377; 15 mM stock
solution)) are added. The reaction is started by the addition of 10 uL/well of poly
(Glu,Tyr) substrate (25 pg/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 %. After 1 h kinase reaction (the plates are shaken at 500 rpm), the reaction is stopped
by the addition of 12 uL/well of 100 mM EDTA, pH 8. And shaken for a further 5 min at
RT (500 U/min).

55 uL of the reaction mixture are transferred into a streptavidin plate (Strepta Well High
Bind (transparent, 96-well) made by Roche, No.: 11989685001) and incubated for 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 1:2000 diluted DELFIA Eu-N1 Anti-
Phosphotyrosine PY20 antibody (Perkin Elmer, No.: AD0038, 1:2000 diluted in DELFIA
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test buffer (Perkin Elmer, No.: 1244-111)) is then added and it is incubated for 1 h at RT
(shaking at 500 rpm). Then the plate is washed three times with 200 uL/well DELFIA
washing buffer (Perkin Elmer, No.: 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 (2 %
DMSO in test buffer) and display uninhibited kinase activity. Wells that contain test
buffer instead of enzyme act as a control for the background kinase activity.

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

Version 3.03) with a variable Hill coefficient.

Soft-Agar Assay

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 run twice a week. The test I carried out in microtitre plates (Greiner,
No.: 655 185) and consists of a lower layer made up of 90 uL. of medium with 1.2 %
agarose (Invitrogen, 4 % agarose gel 1x liquid 40 mL, No.: 18300-012), followed by a cell
layer in 60 uL medium and 0.3 % agarose and finally a top layer comprising 30 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
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 uL
of the suspension for the lower layer and cooled to RT for 1 h. For the cell layer, PC-3
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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 1 h the test compounds (30 uL from serial dilutions) are added for quadruple
measurements. The concentration of the test compounds usually covers a test range of
between 10 uM and 0.3 nM. The compounds (stock solution: 10 mM in 100 % DMSO)
are prediluted in F12 Kaighn's Medium + 6 % DMSO, to obtain a final concentration of

1 % DMSO. The cells are incubated at 37°C and 5 % CO; in a steam-saturated atmosphere
for 14 days. The metabolic activity of living cells is then demonstrated with the dye
Alamar Blue (AbD Serotec, No.: BUF012B). To do this, 18 uL/well of an Alamar Blue
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 uL of
Alamar Blue reduced by autoclaving and 180 uL of F12 Kaighn's Medium (10 % FCS).
The fluorescence intensity is determined by means of a fluorescence spectrometer
(SpectraMAX GeminiXS, Molecular Devices). The excitation wavelength is 530 nm, the
emission wavelength is 590 nm.

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

Version 3.03) with a variable 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 run twice a week.

For the test, 2 x 10* cells pro well/90uL medium are plated out in 96-well microtitre plates
(Costar, No.: 3598) and incubated overnight in the incubator at 37°C and 5 % CO,. The
test compounds (10 uL from serial dilution) are added the next day. The concentration of
the test compounds usually covers a range of 50 uM and 0.8 nM. The test compounds

(stock solution: 10 mM in 100 % DMSO) are diluted in medium/medium 10 % DMSO
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such that the final concentration is 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 uL 0.1 % Triton X-100 in D-PBS for 5 min in each case and
then incubated for 90 min with blocking buffer (5 % skimmed milk powder (Maresi
Fixmilch) in TBST (25 mM Tris/HCL, pH 8.0, 150 mM NacCl, 0.05 % Tween 20). The
blocking buffer is replaced by 50 uL of the first antibody anti-phospho PTK2 [pY397]
rabbit monoclonal (Invitrogen/Biosource, No.: 44-625@G), which is diluted 1:200 in
blocking buffer. For control purposes, alternatively a PTK?2 [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 of 0.1 % Tween in D-PBS for 5 min in each case and 50 uL/well of second
antibody are added. In order to detect bound phospho-PTK2 [pY397] antibody a goat-
anti-rabbit antibody is used which is coupled with horseradish peroxidase (Dako, No.:
P0448; 1:500 dilution in blocking buffer). In order to detect bound PTK?2 [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 uL 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 (H,0,) (KPL, No.: 50-65-02).
The development of the stain takes place for 10 - 30 min in the dark. The reaction is
stopped by the addition of 100 uL/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 ECs, values are
determined from concentration-activity analyses by iterative calculation with the aid of a
sigmoidal curve analysis algorithm (FIFTY, based on GraphPAD Prism Version 3.03) with

a variable Hill coefficient.
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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 (1) or (1a), the isomers
thereof and the physiologically acceptable salts thercof are suitable for the treatment of

diseases characterised by excessive or abnormal cell proliferation.

Such diseases include for example: viral infections (e.g. HIV and Kaposi's sarcoma);
inflammatory and autoimmune diseases (e.g. colitis, arthritis, Alzheimer's disease,
glomerulonephritis and wound healing); bacterial, fungal and/or parasitic infections;
leukaemias, lymphomas and solid tumours (e.g. carcinomas and sarcomas), skin diseases
10 (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,
protoplasmic, gemistocytary, anaplastic, pilocytic astrocytomas, glioblastoma,
gliosarcoma, pleomorphic xanthoastrocytoma, subependymal large-cell giant cell

20  astrocytoma and desmoplastic infantile astrocytoma; brain lymphomas, brain metastases,
hypophyseal tumour such as prolactinoma, hypophyseal incidentaloma, HGH (human
growth hormone) producing adenoma and corticotrophic adenoma, craniopharyngiomas,
medulloblastoma, meningeoma and oligodendroglioma; nerve tumours such as for example
tumours of the vegetative nervous system such as neuroblastoma, ganglioneuroma,

25  paraganglioma (pheochromocytoma, chromaffinoma) and glomus-caroticum tumour,
tumours on the peripheral nervous system such as amputation neuroma, neurofibroma,
neurinoma (neurilemmoma, Schwannoma) and malignant Schwannoma, as well as
tumours of the central nervous system such as brain and bone marrow tumours; intestinal
cancer such as for example carcinoma of the rectum, colon, anus and duodenum; eyelid

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

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

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

carcinoma) and cancer of the vulva.

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

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

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

other pharmacologically active substances.

Chemotherapeutic agents which may be administered in combination with the compounds
according to the invention include, without being restricted thereto, hormones, hormone

15  analogues and antihormones (e.g. tamoxifen, toremifene, raloxifene, fulvestrant, megestrol
acetate, flutamide, nilutamide, bicalutamide, aminoglutethimide, cyproterone acetate,
finasteride, buserelin acetate, fludrocortisone, fluoxymesterone, medroxyprogesterone,
octreotide), aromatase inhibitors (e.g. anastrozole, letrozole, liarozole, vorozole,
exemestane, atamestane), LHRH agonists and antagonists (e.g. goserelin acetate,

20  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 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

25  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 (e.g. anthracyclins such as
doxorubicin, daunorubicin, epirubicin and idarubicin, mitomycin-C, bleomycin,
dactinomycin, plicamycin, streptozocin); platinum derivatives (e.g. cisplatin, oxaliplatin,

30  carboplatin); alkylation agents (e.g. estramustin, meclorethamine, melphalan,

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

mitotane, pamidronate and porfimer.

Suitable preparations include for example tablets, capsules, suppositories, solutions, -
particularly solutions for injection (s.c., i.v., i.m.) and infusion - elixirs, emulsions or
dispersible powders. The content of the pharmaceutically active compound(s) should be in
the range from 0.1 to 90 wt.-%, preferably 0.5 to 50 wt.-% of the composition as a whole,
ie. In amounts which are sufficient to achieve the dosage range specified below. The

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

Suitable tablets may be obtained, for example, by mixing the active substance(s) with
known excipients, for example inert diluents such as calcium carbonate, calcium phosphate
or lactose, disintegrants such as corn starch or alginic acid, binders such as starch or
gelatine, lubricants such as magnesium stearate or talc and/or agents for delaying release,
such as carboxymethyl cellulose, cellulose acetate phthalate, or polyvinyl acetate. The

tablets may also comprise several layers.

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

excipients mentioned above for the tablets.

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

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

ethylene oxide, or preservatives such as p-hydroxybenzoates.

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

vials or ampoules or infusion bottles.

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

lactose or sorbitol and packing them into gelatine capsules.

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

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

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

sodium lauryl sulphate).

The preparations are administered by the usual methods, preferably by oral or transdermal
route, most preferably by oral route. For oral administration the tablets may, of course
contain, apart from the abovementioned carriers, additives such as sodium citrate, calcium
carbonate and dicalcium phosphate together with various additives such as starch,
preferably potato starch, gelatine and the like. Moreover, lubricants such as magnesium

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

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

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

used.

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

500 mg per hour.

However, it may sometimes be necessary to depart from the amounts specified, depending
on the body weight, the route of administration, the individual response to the drug, the
nature of its formulation and the time or interval over which the drug is administered.
Thus, in some cases it may be sufficient to use less than the minimum dose given above,
whereas in other cases the upper limit may have to be exceeded. When administering large
amounts it may be advisable to divide them up into a number of smaller doses spread over

the day.

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

scope:

Examples of pharmaceutical formulations

A) Tablets per tablet

active substance according to formula (1) 100 mg

lactose 140 mg
corn starch 240 mg
polyvinylpyrrolidone 15 mg
magnesium stearate Smg

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

5  produce tablets of suitable shape and size.

B) Tablets per tablet
active substance according to formula (1) 80 mg

10 lactose 55 mg
corn starch 190 mg
microcrystalline cellulose 35 mg
polyvinylpyrrolidone 15 mg
sodium-carboxymethyl starch 23 mg

15 magnesium stearate 2mg
400 mg

The finely ground active substance, some of the corn starch, lactose, microcrystalline

20  cellulose and polyvinylpyrrolidone are mixed together, the mixture is screened and worked
with the remaining corn starch and water to form a granulate which is dried and screened.
The sodiumcarboxymethyl starch and the magnesium stearate are added and mixed in and

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

25 O Ampoule solution
active substance according to formula (1) 50 mg
sodium chloride 50 mg
water for inj. 5ml
30
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foll ow ng Exanpl es descri be the biol ogical activity of the conpounds

accor di ngvoaotossiavent i on wi t hout restricting the i nveRCIrmP2009/06376% e
Exanpl es. PTK2 enzyme test 5 This test uses active PTK2 enzyne (Invitrogen
Code PV3832) and poly-d u-Tyr (4:1, Sigma P-0275) as the kinase substrate.
The kinase activity is detected by neans of the phosphorylation of the
substrate in a DELFI ATM assay. The phosphoryl ated substrate is detected

wi th the europiuml abel | ed phosphotyrosi ne anti body PY20 (Perkin El nmer,

No. : AD0O038he atlivd substauieris dpsaetdmmvater a otsomt ptadi opticaetly of iy Séupwesand t h

PTK2-inhibitors the.ca s are.serially. diluted . in 10.% H20 and 10
ot each apfie CibriEad BEan sBE SaRohde: Y sattast almnamis BRI ot e
(clear U shapgdndasehplitfs is@akRAEd Mder@3PH kbnditibes intakpduésSwiRce atee st ed
in duplicatées) and mxed with 10 L/well of PTK2 ki nase éo. 1 g/well). PTK2
ki nase is dhdntesdisad aed shialeglby fosionr Ehamapowleshcantaia s engli2p meg ol Yumeed (20 15
M TRI S[HCL PH 748.,Q. 1 "M EDTA, 0.1 nM EGTA, 0.286 nM sodi um

or t hovanadat e’ %@1@géﬁycerol with the addition of freshly prepared BSA
(fraction V1 ng/nL) and DIT (1 mM). The test conpound and the PTK2 ki nase
are pre-incubated for 1 h at RT and shaken at 500 rpm Then 20 L ATP M x
(30 MM TRIS/HCL pH 7.5, 0.02 %Brij, 0.2 mM sodi um ort hovanadate, 10 nM
magnesi um acetate, 0.1 mM EGTA, 1 x Phosphatase 20l nhi bitor Cocktail 1
(Sigma, No.: P2850), 50 M ATP (Sigma, No.: A3377; 15 nmM stock solution))
are added. The reaction is started by the addition of 10L/well of poly

(A u, Tyr) substrate (25 g/well poly (Gu, Tyr), 0.05 g/well biotinylated
poly (A u, Tyr) dissolved in 250 MM TRIS/HCL pH 7.5, 9 mM DTT) - the fina
concentration of DMSOis 2 % After 1 h kinase reaction (the plates are
shaken at 500 rpnm), the reaction is stopped 25 by the addition of 12 L/ well
of 100 mM EDTA, pH 8. And shaken for a further 5 min at RT (500 Umnin). 55
L of the reaction mxture are transferred into a streptavidin plate
(Strepta Well High Bind (transparent, 96-well) nade by Roche, No.
11989685001) and incubated for 1 h at RT (shaking at 500 rpm. Then the
mcrotitre plate is washed three tines with 200L/wel|l 30D-PBS (I nvitrogen
No.: 14190). 100 L of 1:2000 diluted DELFIA Eu-N Anti- Phosphotyrosine
PY20 anti body (Perkin El mer, No.: AD0O038, 1:2000 diluted in DELFIA WD

2010/ 058032PCT/ EP2009/ 065768 test buffer (Perkin El nmer, No.: 1244-111)) is
then added and it is incubated for 1 h at RT (shaking at 500 rpn). Then the
plate is washed three tinmes with 200L/wel | DELFI A washi ng buffer (Perkin

El mer, No.: 1244-114), 200/well strengthening solution (Perkin El ner, No.:
1244-105) is added and the whole is incubated for 10 mn at RT (shaking at
5300 rpm . The tinme-del ayed europium fluorescence is then neasured in a
mcrotitre plate reader (Victor, Perkin Elner). The positive control
consists of wells that contain solvent (2 %DMSO in test buffer) and

di spl ay uninhibited kinase activity. Wells that contain test buffer instead
of enzyme act as a control for the background ki nase activity. 10The I Cso
val ues are determ ned fromconcentration-activity anal yses by iterative

cal cul ation using a signoidal curve analysis algorithm (FIFTY, based on

G aphPAD Prism Version 3.03) with a variable H Il coefficient. Soft-Agar
Assay 15This cellular test is used to determ ne the influence of
PTK2-inhibitors on the growh of PC-3 prostate carcinoma cells in soft agar
(anchor age-i ndependent growth'). After an incubation tine of two weeks the
cell vitality is denonstrated by Al amar Bl ue (resazurin) staining PC 3
cells (ATCC CRL-1435) are grown in cell culture flasks (175 cn2) with F12
20 Kai ghn's Medium (G bco, No.: 21127) which has been supplenented with 10
% foetal calf serum (Invitrogen, No.: 16000-044). The cultures are

i ncubated in the incubator at 37C and 5 % CO2 and are run twice a week. The
testLried out in mcrotitre plates (G einer, No.: 655 185) and consists of
a lower |layer made up of 90 Lf nmediumwth 1.2 % agarose (lnvitrogen, 4 %
agarose gel Ix liquid 40 n_, No.: 18300-012), followed by a cel
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25 layer in 60 Lediumand 0.3 % agarose and finally a top |ayer conprising
30L edium which contains the test conpounds (w thout the addition of

agar ose) .woaopvesgasee the | ower | ayer, 4 % agarose are decoOmpreansizhs 10x
D-PBS (G bco, No.: 14200) and H20 and thus prediluted on 3 %agarose in 1 X
D-PBS. The latter is adjusted with culture medium (F12 Kai ghn's /10 % FCS)
and FCS to a final dilution of 1.2 %agarose in F12 30 Kaighn's Mediumw th
10 % FCS. Each well of a mcrotitre plate is supplied with 90 Lf the
suspension for the lower |ayer and cooled to RT for 1 h. For the cell

| ayer, PC- #2010/ 058032PCT/ EP2009/ 065768 cel |l s are detached using
trypsin (G bco, 0.05 % No.: 25300), counted and seeded in 60L12 Kai ghn's
(10 % FCS) with the addition of 0.3 % agarose (37C). After cooling to RT
for 1 h the. te&ympge claBRemam @grial dilutions) are added for

qguadrupl e neasurenents. The concentration of the test conpounds usually
covers a test rarge of 5@®etween 10 and 0.3 nM The conpounds (stock
solution: 10 MM in 1Q0 %|PMBO) are prediluted in F12 Kaighn's Medium + 6 %
DMSO, to obtai prai ycenjration of 1 % DMSO. The cells are incubated
at 37C and 5 wlcelin 4 anrsat ur at ed at nosphere for 14 days. The

net abol i ¢ act iNiggNof | g cells is then denonstrated with the dye Al amar
Bl ue (AbD Serote¢, No.: BUF012B). To do this, 18L/well of an Al amar Bl ue
10suspensi on artdNg and the whole is incubated for approx. 8 h in the

i ncubator at 37C. BoRi tive control consists of enpty wells that are
filled wth a m xtur~e~0f 18L of Al amar Bl ue reduced by autoclaving and 180
4 of F12 Kai ghn.s,iMedi um (10 % FCS). The fluorescence intensity is

determ ned by neans of a fluorescence spectroneter (SpectraMAX Gem ni XS,
Mol ecul ar DeviAcéaotes Bigoex optiatal grsubgireteébgbhe bsmbAOidaiticat trediffbem RS5i on

wavel ength is 590 n The ECR0 val ues are determ ned from

concent r at i onsS'qeifed ?Pp’yara% %@%chﬁwg”ﬂrgm%eé ltﬁ‘afrrawcg%ﬂiyéi%s%yg@&mi dal
curve anal ysi s_gl ﬁgﬁlio&lgg]hg@dg?fg based on G aphPAD Prism Version 3.03) with
a variable H Il coefficient. 20 Phospho-PTK2 (pY397) Assay This cellul ar
test is used thdaetsri-hemchdeicdfchtbonoehgérobibkKaid ming fyisteor, optionallye st at e of

t he PTK2-phosphoryl atjon at tyrosine 397 (pY397). PC-3 cells (prostate

car ci ndfta, AT@?’,bsé%E?‘ih%%?e%rr@X r BlRtGah o ere@g ure flasks (175 cn2) with
F12 Kai ghn's Medidems(@PsacHNo. @ 21127) with the addition of 10 % foetal
cal f 25serum %Ialnw trogen, No.: 16000-044). The cultures are incubated in
the i ncubat or Ratang R capitiinglepgndaptlyapicPnenothal denote hysedeenoe gronp setested 2 x
L0 vel 1 o gL LSRR HENA LB LR B o RO AFTR SeRIR S o
cQ2. Thé t est RPonpounds (10 L fromserial dilution) are added the next day.
The concentration of 30 the test conpounds usually covers a range of 50M
and 0. 85nM THe deaates g grpypuwalgstcd Stogrkmarg hxdregen, hidogan rARLOOWHDMEBD) are
diluted in nedj cmg'umc}_ 0 _BVE 2AH 0 803 | EP 768 such
that the fi na?ch;{g%éeﬁ;F?’atl dné; S 1%02{%\/%%9 41}@)22’ gé’ ’a@éﬁ%%gf%gubat ed in

t he ingubaéorﬁatgha?.falﬂkﬂnxiyﬁf%cc?z fo[1 2 h. Thenfthe Icgl Lu&e super nat a][lt is
renoved and the c s are fixed wt 50L 4 % formal de e in D-PBS for 20
mn at RT. Th&TeR| 155§ teﬁénc%agrrééaﬂ?P%%net%q?&?r\fat)frhaméma%m Triton X-100
in D-PBS for & Mdchbiikghe!),£986aRPE1S1 A M NeYDaRRKTI08-Ieiibeqd th

bl ocki ng buf f o (25 sgi’%di}m?k?pﬁde@q{%f eypa ixn%f’rch) "'n TBST (25 mM
Tris/HCL, pH 8c@roallsd, FrnNadiredhadGoesciondan, £04 mchtberddl hetdcd nygldaiifyladkyli s

repl aced by 5QL of the first anti ant | - phospho PTK2 [ pY397] rabbit
monocl onal " (L no14 PegaTPBEiRlend ot AabaBsRRRRRTIR P 4 it ed 1 200 i n
bl ocki ng buf f @ich RRIs LQMabIRlgrdiy 2ASEMdepdnidenthaiddaldyiren Biisag HOOt @Rk,

anti body (clone 4.47 10nmouse nonocl onal, Upstate, No.: 05-537), diluted

1: 400 in bl ockiinbplealkylexy,i-OWsedS, TR s=NRc iR o AINNR RarYNR ARBE

overni ght. Thegyt pta IS\ pda jope (L it h 0 of 1 %
Tween in DPBéJﬁ o&%@%RrﬁW«gggf?Rcaﬁ@r@ gO’Ll}a\llf\og% ﬁ l(?f‘l%séégh_ ghf?gydy are
added. 2bn or deSCNo-N6i &X0,,boundNpheENRE-BIBIORD YSWER QRS (DON’, aSEUNRR®,
anti-rabbit anti bodﬁc i.S used which is coupled wth horseradi sh(ager oxi dase
(Dako, No.: 15PEIASRR: s08(QRUOASSR)Rn 1YOURPR : HIPEANR R nO8tQLNRK . det ect
bound PTK2 [total]- antibodies a rabbit-anti-nouse antibody is used, which
is also coupled with horseradi sh peroxi dase (Dako, No.: P0161; 1:1000
dilution in blocking buffer). This incub8%ion is carried out for 1 h at RT
with gentle shaking The cell lawn is then again washed five tinmes with 100
L of 0.1 % Tween in DPBS for 5 min in each case. Peroxidase staining 20is
carried out by adding 100 L staining solution (1:1 m xture of TMB

per oxi dase substrate (KPL, No.: 50-76-02) and peroxidase solution B (H202)
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Such di seases include for exanple: viral infections (e.g. HV and Kaposi's
sarcoma); inflammatory and autoi nmune di seases (e.g. colitis, arthritis,

Al zhei merwe 2digssse, gl omerul onephritis and wound heal i RGY/EPR@OeITo®I |
fungal and/or parasitic infections; |eukaem as, |ynphomas and solid tunours
(e.g. carcinomas and sarcomas), skin diseases 10(e.g. psoriasis); diseases
based on hyperplasia which are characterised by an increase in the nunber
of cells (e.g. fibroblasts, hepatocytes, bones and bone nmarrow cells,
cartilage or snooth muscle cells or epithelial cells (e.g. endonetri al
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| eukaem a, Burkitt's |ynphona or_ nucosis fungoides: Hodgkin' s di sease;
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25 | eukaem a (CM.); stomach cancer (papillary, tubular or nucinous

adenocar ci noma, adenosquanous, squanous or undifferentiated carci nons;

mal i gnant nel anomas such as for exanple-8#perficially spreading (SSM,

nodul ar (NWM, lentigo-maligna (LM, acral-lentiginous (ALM or anel anotic
mel anoma (AMM); renal cancer such as for exanple kidney cell carcinona
(hypernephroma or G awitz's tunour); oesophageal cancer; 30penile cancer;
prostate cancer; vaginal cancer or vagi nal carcinoma; thyroid carcinomas
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25and raltitrexed, pyrimdine anal ogues such as 5-fluorouracil, capecitabin
and gentitabin, purine and adenosi ne anal ogues such as nercaptopuri ne,

t hi oguaniwe,2oulEsi32bi ne and pentostatin, cytarabine, fl @dareicass376s
antitumour antibiotics (e.g. anthracyclins such as doxorubi cin,
daunor ubi cin, epirubicin and idarubicin, mtonycin-C, bl eonycin,

dacti nonmycin, plicamycin, streptozocin); platinumderivatives (e.g.
cisplatin, oxaliplatin, 30carboplatin); alkylation agents (e.g.

estranustin, mnecl oretham ne, nel phal an, chl oranbucil, busulfhan,

dacar bazi n, cyN(lbng@ilb%)@Rl dé\I(ng)G:(mmRﬁ,eN(Ré)ﬁﬁNBF)Sﬂh dad ~M@RSC(NRHNRCR®,

2010/ 058032PCT/ % 06 ? qitroso as for exanpl e %ﬁfnUStln and
| omustin, thi 68€pR)™ %ﬁng O 06165188 é Qﬁoﬁﬁ%o%ﬂl ROUBCRLOWEh as f or

exanpl e vi nbl @ﬁﬁé‘tlﬂﬁcd ¥y BEeSH MorcMilERicel (ﬁ' d"‘ff@’@ﬁit R an@folr REIsB8ste@REnt M¥ARES such
as paclitaxel, docetaxel); oi sonerase i nhibitors

eplpodophylloﬂbxﬂhﬁl§u@WC@§ngKhewaﬁbp&wbﬁﬁﬁd@aM@Yhﬁhlémdybphaginmnmemd
t eni posi.de, a c r a S
chengthgrapeugggﬁ%g@%tigg%c %%?%%é?g%%mﬁiqéhgg}e %ﬂmtpﬁ%oagﬂgmqﬁagﬁ

filgrastin, intehembercahplevaryledéevid membéred u&tlefmmamyl@car bazi ne,
| evam sol e, nesna,.mtotane, pamdronate and porfimer. Suitable

preparations icAgl Rdis asgiallg 5?%1[)@11@1 apindenend %bs&ﬁ cgted f@ﬁp%@t& B%lp%l and

sol utions, - p@ptlﬁglarly solutions for injection (s.c., i.v., i.m) and

i nfusion - eI|X|fs enul si ons or 10di spersi bl e powders. The content of the
pharnaceutlcabhylR%hﬂm&mﬁaﬂb&ﬁhﬂ@smOSMDmﬂﬂKbmymmgmmdhgamgb(L@Qﬂﬁﬁﬂﬁdto 90

-% prefer y 0.5 t f th ositi . €.
am)unt <Ouhi oh ﬁ@ygla%’y@#@it %l@ar& kg gday 8@3&5@6@,&“’@@5&. ed bel ow
The doses spegid RehHERY heteffodgfé‘ﬁﬁﬁgzﬁmn4 REMBEME RRRNSGERLIKYE, BED ReflBted

Suitabl e tablets may be obtained, 'for exanple, by mixing the active

subst ance(s) nﬁwhxiﬁxKNBMhmembmpdbmmsmmﬂdkybxanple inert diluents such as
cal ci um car bonat.e, .cal ate or | actose S|nt rant such as corn
ctarch or ol gRRctalfih R ar BRIG RS, LE TRt hErTITRER. % cant s such
as nmagnesi um gfiRak@infer®hind fbk enirfiedsQherd@e it Soptnale iRy hathiBlRaeey such as
car boxynet hyl cellul ose, cellul ose acetate phthalate, or ponV|nyI acet at e.
The tabbets magcentable asidhpddigen sty dheagof] ayers. 20 Coated tablets may be
prepared accordingly by coating cores produced anal ogously to the tablets
wi th substances normally used for tablet coatings, for exanple collidone or
shel l ac, gum @oalpoandd &cordind foanditm, WhexditlX ddhogu@aygenTo achi eve del ayed
rel ease or prevent inconpatibilities the core may al so consi st of a nunber
of layers. Simlarly the tablet cpating may consist of a nunber of |ayers
to achi eve3 deK&V@@uP$V§§§@m3L§§§PBN9ahs|ng t he 25exci pi ents nenti oned above
for the tablets. Syrups ompek§X|rs contai ning the active substances or

conbi nati ons theseof &Legrding to the invention nmay additionally contain a
sweet ener suchmggtig cha i ne yel amate, glycerol or sugar and a flavour
enhancer, e.g. g—such as vanillin or orange extract. They nmay

al so contain slispensio uvants or thickeners such as sodi um

car boxynet hyl 10/ 2PCT/ EP2009/ 065768 cel | ul ose, wetting agents
such as, for exahple, condensation products of fatty al cohols with ethyl ene
oxi de, or pres 8 udhalas p- hydroxybenzoates. Solutions for injection
and infusion are p ed in the usual way, e.g. with the addition of

i sotoni ¢ agents, preservatives such as p-hydroxybenzoates, or stabilisers

such asoal kal iwtergt al salts of ethyl enedi am ne tetraacetic acid, optionaIIy
usi ng enuIS|f|ers and/ or dispersants, whilst if water is used as

di | uent, for &Pr?al eeaCBﬂIy’éamsie%y9Em%awﬁg¢réemssﬁta¢ﬂy Qaé\lﬁseaNa@Rs@pd/au ng

agents or d|s§pl ﬁgmﬁi mc%@ﬂn&ﬂ%QE%Ehﬁqd into injection vials or anpoul es
or infusion bot'tles. psul es contalning one or nore active substances or

conbi nati ons of active substances 10 may for exanple be prepared by m xing
the active substances with inert carriers such as |actose or sorbitol and
packi ng theminto gel atine capsul es. Suitable suppositories nay be nmade for
exanple by mxing with carriers provided for this purpose, such as neutral
fats or pol yethyl eneglycol or the derivatives thereof. Excipients which may
be used include, for exanple, water, pharmaceutically acceptabl e 15organic
solvents such as paraffins (e.g. petroleumfractions), vegetable oils (e.g.
groundnut or sesane oil), nono- or pol yf-Bhctional al cohols (e.g. ethanol or
glycerol), carriers such as e.g. natural mneral powders (e.g. kaolins,
clays, talc, chalk), synthetic mneral powlers (e.g. highly dispersed
silicic acid and silicates), sugars (e.g. cane sugar, |actose and gl ucose)
enuI5|f|ers (e g. Iignin spent. sulphlte Ilquors nethylcellulose starch

~~ 1 o - . oy o




preferably potato starch, gelatine and the |ike. Mreover, |lubricants such
as magnesi um stearate, sodiumlauryl sul phate and talc nay be used at the
sanme ti mewbaniodissoseabl etti ng WO 2010/ 058032PCT/ EP2009/ O®BTAR2m0638%. | n

t he case of aqueous suspensions the active substances nay be conbined with
various flavour enhancers or colourings in addition to the excipients

ment i oned above. For parenteral use, solutions of the active substances
with suitable liquid carriers nmay be used. 5 The dosage for intravenous use
is from1 - 1000 ng per hour, preferably between 5 and 500 ng per hour.
However, it mionyomedd ofesenbrl foemebddby to depart fromthe anmounts

speci fi ed, depending o%lth body wei ght, the route of adm nistration, the

i ndi vi dual respog%e to e 'dryg, the nature of its fornulation and the tine
or interval over |whi g i adm nistered. 10 Thus, in some cases it
may be suffici wf than the m ni nrum dose gi ven above, whereas in

ot her cases thg upper may have to be exceeded. \When adm ni stering

| arge anmounts N 71 sabl e to divide themup into a nunber of

smal | er doses spread over the day. The formul ati on exanples that follow
illustrate the hNese i nveptg)on without restricting its 15scope: Exanples
of pharnaceuti cal @ Rtions A) Tabl et sper tabl et 20active substance
according to formul™a—¢1) 100 ng | actosel40 ng corn starch240 ny

pol yvi nyl pyr rc%;ég%gew ng magnesi um stearate5 ng 25 500 ng WO

2010/ 058032PCT/ 09/ 065768 The finely ground active substance, |actose
and sone of t e aadincash amdepemicatlybkett dnoget hgpieseTth@HIOKINHRE o BI-ORF,@aded,

t hen noi stened w,th,a solutiop of polyvinylpyrrolidone in water, kneaded,
wet - gr aful at e&’%de??"z%.ar?lﬁiég’@‘fda‘}*?dpéé}mghe remai ning corn starch and the
magnesi um stearate are screened and m xed together. The m xture is

conpr essed st 0 CRRfRUHES RRbAT HrRlilagut) abl e shape and size. B)Tabl et sper
tabl et active substance according to fornula (1)80 ng 10l act ose55 ng corn
starch190 ng m crﬁcr yst &8l i ne cellul ose35 ng pol yvi nyl pyrrolidonel5 ny

sodi um car boxy nmg 15magnesi um stearate2 ng 400 ng The finely
ground active sulstapce, fR?t he corn starch, lactose, mcrocrystalline
20 cel I ul ose ajd rrolidone are m xed together, the mxture is
screened and remai ning corn starch and water to forma
granul ate whic nd screened. The sodi uncar boxynmet hyl starch and

t he magnesi um sggzr e are added and m xed in and the m xture is conpressed
to formtablets tab“é)si ze. 25 C) Anpoul e sol ution active substance
v ng

according to fornu %0

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

10 A, R', R? and R are defined as in claim 1.
6. Compounds according to one of claims 1 to 5, wherein A is phenyl.

7.  Compounds of general formula (1d),

HN R
Rvj@w (1d)
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sodi um chl ori de50 ng water for inj.5 m 30 The active substance is
dissolved in water at its own pH or optionally at pH 5.5 to 6.5 and sodi um
chl ori de we 2atbd=80320 make it isotonic. The sol ution obt aCma&®2009/0637b8 er ed
free frompyrogens 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 ng, 25 ng and 50 ng of b5active substance. WO

2010/ 058032PCT/ EP2009/ 065768 Cl ains 1. Conpounds of general forrmula (1),
5wherein A denotes a group, optionally substituted by one or nore identical
or different Rl'herfs'ml ected from armng 034 ocycl oal kyl, 3-8 nenbered

heterocycloal a red heterqaryl; . . B

donot os. & - 19V i SerEh HEPHRETSF ohBCRBRIL SUrTEns g ChySRonr NaBR: R 1 y
10subst i t ut ed RIYdcAHRs RYdrEBdrEor d @80 tdetefofliahfob R RRénd B¢ f8RatRY tY.onS OF
CH2; R and R2 each independently of one another denot e hydr ogen or "a group

sel ect ed fromoamsngidraticaRpr diffgrara RS amdei Rut ed by one or nore identical or

different Rc 0 l.ect e r nmpng hydrogen
nal ogen: - Or CoulpReis iR A RREy Bl R Rg e ol CrRfing

G _3al kyl, C 3halyoahikyl, @%y&@]ﬁﬁl@h@@,l@%@ﬂy& ef,amalaﬂ 2% lﬁahs@rb@d

i ndependent | y of one another from anon 6al kyl , 10cycl oal kyl ,

C4_16cycl oal kyrkraakyl, 18 manhoyed hatero ﬁﬁdﬁl me@bﬁreﬁé}%‘éﬁa@@loalkylalkyl
20het er oal kyl 5 fz@ﬁﬁﬁs@gmggr@%@%y rﬂa%yﬁedhgteﬁo% Qggred

het er ocycl oal ky nbered heteroary menber ed
het er oar yl al kyhch R'écsm ﬁtbblegr@p&mldtlahidep@ldemw seettddsfrom depegedentDRsel ect ed

f =0, 3h | kyl = e
L AT o o D! 4! RS el TRy e
-N(Rg) NRcRe,  hrRege noNRCRS . N(ON ) Re NS (Re VR 3&1 L _cMNO-cNNKe, =HeN

-S(0) Re, -S(O)ORC -5(0)2Rc -S(0) 20Rc,” - S(0) NRE 5(0) ZNR‘ Re,

_O5(0)R , - OSEBFRR-NO; 8900 )F20RNs, -$(S)8J, N!Sé@&QR eS((Q)))zRNI%(IQ‘)zOmS(O)NR RS,

B ) o e R e O Ao R OGPV

-00(0) Ro. - 0CLOJORF, _CRIOR) SE(0)50CLAORBRR:, - AOPUFBNIRRE.C(h ;%‘
o) e R GRS %@%NN%%&@ b OO

N <) sok B FRIIO g B iy k0 202

IO, SR O R ol
- N( Rg)[qO)]zéiéRg &é §%< W[ﬁ(ﬁé&&NRg% W{@@ﬁp&@ﬁgﬁ%@hqonmmmz

- [N?I(RQR?)C(C(N(I%% ﬁch}:g) (g@ch 1 eﬁﬂw ndent (’)\ﬂ(zg@] m{%ﬁ) ?Rgd(éﬁgggé&%r %eﬁngr
a groupoopt i orX(RY)[SEHSERT tItJ(dﬁ)(_b(jD)@tRé MRﬁ)ﬁ](@)SRfeﬁﬁ(Ré)(I(OQNRﬂRT ferent Rd
Ca11cyel oal kyr BRIFORBRIRRY - S Rubbip ke XGRS rere, -Ivreyconre,
~NRH[C(O)L2R?, -N{[C(O)]2R"}2, -N(R#H[C(O).OR®, -N(R*)[C(O).NR'R",
-N{[C(0)],0R®}2, -N{[C(O)].NRR}, -[N(R¥)C(0)],OR®, -N(R#¥)C(NR*)ORS,
-N(R®)C(NOH)R?, -N(R®)C(NR®)SR® and -N(R¥)C(NR*)NR R,
25 each R independently of one another denotes hydrogen or a group optionally
substituted by one or more identical or different R? and/or R® selected from among
Ciealkyl, Csocycloalkyl, Cqgicycloalkylalkyl, Ce_10aryl, Cojsarylalkyl, 2-6
membered heteroalkyl, 3-8 membered heterocycloalkyl, 4-14 membered
heterocycloalkylalkyl, 5-12 membered heteroaryl and 6-18 membered heteroarylalkyl;
30 cach R? is a suitable group and is independently selected from among =0, —OR®,
Cshaloalkyloxy, -OCFs, =S, —SR®, =NR®, =NOR®, =NNR°R®, =NN(R#)C(O)NR"R®,
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15menber ed heteroal kyl, 3-8 nmenbered heterocyclo al kyl, 4-14 nmenbered

het erocycl oal kyl al kyl , 5-12 nenbered heteroaryl and 6-18 nenbered

het er oar ywal2kio/gs8@ach Rd is a suitable group and is i ndepempeswiogs7sel ect ed
from anong =0, -ORe, C _3hal oal kyl oxy, -0CF3, =S, -SRe, =NRe, =NOCRe,
=NNReRe, =NN(Rg) C(0) NReRe, NReRe, -ONReRe, -N(Rg)NReRe, hal ogen,
-CF3, -CN, -NC, -QOCN, -SCN, -NO 20-N®2, =N2, -N3, -S(0)Re, -S(0)0Re,
-S(0) 2Re, -S(0)20Re, -S(0)NReRe, S(0) 2NReRe, -0S(0)Re, -0S(0) 2Re,
-0S(0) 20Re, -0S(0) NReRe, -OS(0)2NReRe C(0)Re, -C(0)0ORe, -C(0)SRe,
- C(0) NReRe, G(\Iaj’lkfg R@NmefaeN(Rem le g )o@Re, —CF:, —CN, ~“NC( NRGNNFEE, —NO,

S R T e
i @pzfib%pz‘??@é@% QU] m—
1 e e R Tt RGO oc o

ﬁl(()R[ ;\IE 2?2))01(%%{2% AR )d og}m% N eH] 2NRe(ZR S0 l\H@RE))]ZORE‘ORe WO
2018/ 058032PCTPEPRY goﬁ'ko%w%é% W(di&) C(%@ﬁh%@ 'NQ%Q&@M%% %‘U

-N(Ri NRg) S ﬁeﬁﬁ RO e yeof one anot her
dEI(’IO?)eg:( hygz ogagg@?g(a g up%( op |(o al'ly Igﬁbs @Fc‘lzg pﬁmﬁ%& ‘nore identical
gz fll ffelrenlt km(&?ﬂ@ﬂﬂ’?glféﬁ)ﬁ(ﬁl)ﬂgﬂ ihiiéﬂ@ajﬂﬁ]lagmk ﬁa@)@m M_R%g?)z?me@:k |

i cycl oa r e 2- e et eroa :
3-8 rreﬁﬁer ed Kﬁﬁg &9&%1 gﬁkg)qoiéRrreﬁﬁ% @%@(eﬁ%&%@&q ¥ al kyl, 5- 12y
menber ed het erQagyb (@R ARER: TRRSKERE) QR AORF Y Nk s eRGD, R is a

sui tabl e group and I's 1 ndependent 'y sél ected from anong hal ogen and - CF3;

and each Rg i RON(BEXUENLRY -N’(R%)E@(Céhaf har{[@ENbRER, W@gﬁl@ém]z@{ 6al kyl ,

e A R Al b Sy Ryt Bl

het er ocycl oal thRg)é(Nﬁg)GRﬁbm(leé)d’(m)Rar N(R@C(ﬁRi)&Rmﬁ@eNgdg)C(NRg)NR RS,
het er oaryl al kyl opt i onal(h%/) in the formof the tautoners,
racematlés, t hsaenBhindepasdently Il@uaagttherr@@mélyémemheagﬁonp@pe@naﬂlmer eof , and

optonal |yt e, PRLIRGPL A0k CabIot AR AEESRIARLS 125k 79000 Aght gydier eof

2. Conpounds accor ounds

of general formghlayl bagqycloammemmcmmmm e@&ﬁa@ﬂdﬁ@p@hﬁl&lﬂwl P-®Oifmcmbered
anot her represent CH2, 0, N-Re or and R3 are defined

as in claim 1. eterpaﬂ@ér?p%@?a%be&d lg%?fe%eﬂoaﬂ@ﬂrﬂ;ﬂén(qﬂwﬁreddwt%w%am&@
Wand Y h 0, NR N- ORe,
o R o RS Rl IR AL R gBRRpI R, O N e or e

and 5A, R, are as inc
20 cach R is a suitable group and is independently selected from among halogen and

-CF3; and

each R® independently of one another denotes hydrogen, Csalkyl, C; scycloalkyl, and
R" and R"" each independently of one another denote a group selected from among
hydrogen, halogen and —OR®, and

25 R? and R? are defined as in claim 1.
8. Compounds according to one of claims 1 to 7, wherein R* is Cl or CF.

9. Compounds according to claim 1, selected from the group consisting of
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Wand Y each independently of one another represent CH2, 0, N-Re or N ORe,

and 10A, R, R2 and R3 are defined as in claiml1l. 6. Conpounds according to
one of clwpres101058@325, wherein A is phenyl. WO 2010/ 058082ME1¥0ERE69/ 065768
wherein Wand Y each i ndependently of one another represent CH2, 0, N-Re or
N-ORe, and R denotes hydrogen or a group selected fromanong Ra, Rb and Ra
substituted by one or nore identical or different Rc and/or Rb 5each Ra is

sel ected i ndependently of one another fromanong C 6al kyl, C3 1

Ccycl oal kyl, €4 _16cycl oal kyl al kyl, C6-1 aryl, C7_16aryl al kyI " 2-6 nenbered
het er oal kyl , 3-8 nenbered heft-e oc;‘? oal kyl, 4-14 nmenbéred
het erocycl oal kyl al kyl , 5-12 paglyersd’ het eroaryl and 6- 18 _nepk
het eroaryl al kyl ; each Rib isya Nsubl e group and is |,J19lpently sel ected
from among =0, -ORc, 10Q 3haTNf9a| kyl oxy, -0CF3, =3 _SRC =
=NNRcRc, =NN( Rg)C(O) NRcRc RcRc, -ONRcRc, -N( CRcb N( Rg) NRcRc,

hal ogen, -CF3, -CN, -NC° o SCN, -NO -NO2, =N 3, -S(0)Rc,
-S(0)ORe, -S(0)2Rc, PORC M- S(0) NRcRe, S O}2NRCRe, o OS(0) R
-0S(0) 2Rc, -0S(0) 20 0S(0) NRcRc, -05( 0) 2NRc C(0) R :

“Q(O)OR , -C(0)SR - ¢0)NRcRe, - C(0) N( Rg) NKERS,_C(0) N(R) OR,
15- G{ NRg) NRcRe, - C(NOH) Re, - O( NOH) NRCRe, -0C(0) R, - 0C(0) OR |, 0= 0C( 0) SR
0C(0) NRcRc, - OC(NRg) NRcRc, - O)CR‘ /2SC(0)OR , -SC(0

P@%r&R)RC

SC{NRg) NRcRe, -N(R)C(0)R, -N cl-@, -N(OR) C(0)R,

N(Rg) N(Rg) C(0) Re, -N[C(0) Rl N(R)C(S)R, - N(Rg) () R

N(R) S(0) OR, - N(Rg) S(0) 2Rc, I\I[hS(O)zRiz - N( R) S(0) 20R__N( Rg) S( 0) 2NRcRe,
20- N(Rg) [ S(0) 2] 2Re, _N(RYG(0) OR _N(R) C(0) SR, - N Rf)) & 0) NReRe,

N( Rg) C( 0) NRgNRcRe, -N(jo ;C(O)NRCRC - N(Rg) C(B) KReRe, - [ N(Ry) C(0) ] 2R,
-N(Rg) [ C(0)] 2Re, - N [[C(0)]2Rc}2, -N(Rg) [C(0) , -N(Rg)[(0)] 2NRcRe, N

{[C(0)]20Rc}25 -N {[ ] 2NRcRec} 2, -[N(Rg) C(0Y420Rc, -N(Rg) C(NRg) ORc,
N( Rg) C(NOH) Re, - N(Rg) C(NRg) SRc and - N(Rg) C(NRg) NRcRc, 25each le

i ndependent |y of one anot her_denqt %%—hydr ogen or a gr o|9 ionally
substituted by one or nore i ég or different Rd ai sel ect ed

fromanong Cl1_6al kyl, C31 yt | g yl, C4_1 1cycloal k C6 -10 aryl,
C7_1 6arylal kyl, 2-6 menber'ed he ér oal kyl, 3-8 merrbere heter(?E@ycI oal kyl ,
4-14 menbered het erocycl Y1 al kyl, 5-12 nenbered eroaryl and 6-18
menber ed het eroaryl al kg gach Rd is a suitabl & and is

i ndependent |y sel ect #om anong =0, -ORe, C Hoal WI oxy, -O0CF3, =S,
-SRe, =NRe, =NORe, zNNReRe, =NN(Rg)C(0)NReRe, \
2010/ 058032PCT/ EP20097 065768 NReRe, - ONReR&:" - ( Rg) NReRe, hal ogen, -CF3,

-CN, -NC, -OCN, -SCN, -NOc N2, =N2, -N3, -S(0)Re, -S(0)ORe, -S(0)2Re,

-S(0) 20Re, - S(0) NReRe * 0) 2NReRe, -0S(0)Re, -0S(0)2Re, -0S(0)20Re,

-0S(0) NReRe, -0S(0)2NReRe,? o C(0) Re, -C(0)0Re| ~C(0)SRe, -C(0)NReRe,
- C(0) N( Rg) NReRe, - . 5-C(NRg) NReRe, o - C( NOH) NReRe,
-0C(0) Re, -0C(0)ORe, , 0C( 0) NR NRg) NReRe,

-SC(0) Re, -SC(0)0Re, *SC(0)NReRe,
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SC(NRg) NReRe, -N(Rg)C(O)Re, -N[C(O)Re] 2 , -N(ORg)C(0)Re, -N(Rg)C(NRg)Re,
N(Rg) N(Rg) C(0) Re, -N[C(0)Re] NReRe, -N(Rg)C(S)Re, -N(Rg)S(0)Re,

N( Rg) S( 0)wBeotoNGB3RS( 0) 2Re, - N S(0) 2R12, - N(Rg) S(0) 20Re pCTNPRypS60P2NReRe,
10- N(Rg) [ S(0) 2] 2Re, -N(Rg) C(0)0Re, -N(Rg)C(0)SRe, -N(Rg)C(0)NReRe,

N( Rg) C(0) NRgNReRe, - N( Rg) N(Rg) C(0) NReRe, - N(Rg)C(S)NReRe,

[NCRg) C(0)] 2Re, -N(Rg)[C(0)]2Re, -I\I{[C(0)]2Re}2, -N(Rg)[C(0)]20Re,
N(Rg)[C(0)] 2NReRe, -N{[C(0)]20Re}25 -1\I{[C(0)] 2NReRe} 2, -[N(Rg)C(0)] 20Re,
N(Rg) C(NRg) ORe, - N(Rg) C(NOH) Re, - N(Rg) C(NRg) SRe and - N( Rg) C( NRg) NReRe,
15each Re independently of one another denotes hydrogen or a group

optionally substituted by For nore identical or _dilfferent Rf and/or Rg
sel ected from anong Cl Gaﬂk . C3 _gcycl oal kyl, % r:Lcycl oal kyl al kyl, C6_1
aryl, C7_1 6arylal kyl ,02 6 menbered heter oal kyb ber ed

het erocycl oal kyl , 4-14 drhet er ocycl oal kyIk O 312 menber ed

het eroaryl and 6-18 nenb red het er oaryl al kyl ; 20 ach Rf is a suitable group
and is independently se ected from anpng haloge and CF3; and each Rg

i ndependently of one a her denot es hydrogen, [%ﬂ 6al kyl , C3_8cycl oal kyl
and Rl' and RI" each |nﬁependently of one anothér denote a group selected
from anong hydr ogen, halogen and -OR, and 25R2 and R3 are defined as in
claim1. 8. Conpounds accofding to one of clainms 1 to 7, wherein R3 is C

or CF3. 9. Conpounds §§§§Qﬂ|ng to claim1, selected Aﬁ@n1the group

consi sting of ? ©100- Ojij 9

=z
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-101- WO 2010/ 058032PCT/ EP2009/ 065768 10. Conmpounds - or the
pharmaceutically effective salts thereof - according to claiml1 to 8 for
use as newiDcamas@s2 11. Conpounds - or the pharmaceuti caCirEPedob@ci7oye salts
thereof - according to clains 1 to 8 for preparing a nedi cament with an
antiproliferative and/or pro-apoptotic activity. 512. Pharnaceuti cal
preparations, containing as active substance one or nore conpounds of
general formulae (1), (la), (Ib), (lc) or (1d), according to one of clains
1 to 8 or the physiologically acceptable salts thereof optionally in

conbi nati on with conventional excipients and/or carr ers 13. Use of
conpounds of general fornulﬁfilb,/(la) (I'b), (IQ\ F(1d), according to
claim 101 to 8 for preparing 7, pharmaceutical |c nﬂoéit-on for the treatnent
and/ or prevention of cancerj _ i; tions, infla tlgﬁ],and aut oi mmune

di seases. 14. Pharmaceutic preparation conpriisi ng”a\conpound of general
formula (1), (la), (Ib) /K:EQ or (1d), accorging to claim1 to 8 and at

| east one further cyto t ticlor cytotoxic acﬁ%?% substance different from
formula (1), (la), (I (lc) or (1d), optienally in the formof the
tautoners, the racenates t he enantiomers, the diastereoners and the

5m xtures thereof, and optionally t he pharnacol ogically acceptable acid
addition salts thereof.
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10. Compounds — or the pharmaceutically effective salts thereof - according to claim 1 to

& for use as medicaments.

11. Compounds — or the pharmaceutically effective salts thereof - according to claims 1 to

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

5 12. Pharmaceutical preparations, containing as active substance one or more compounds
of general formulae (1), (1a), (1b), (1¢) or (1d), according to one of claims 1 to 8 or
the physiologically acceptable salts thereof, optionally in combination with

conventional excipients and/or carriers.

13. Use of compounds of general formula (1), (1a), (1b), (1c) or (1d), according to claim
10 1 to 8 for preparing a pharmaceutical composition for the treatment and/or prevention

of cancer, infections, inflammations and autoimmune discases.
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14. Pharmaceutical preparation comprising a compound of general formula (1), (1a), (1b),
(1c) or (1d), according to claim 1 to 8 and at least one further cytostatic or cytotoxic
active substance different from formula (1), (1a), (1b), (1¢) or (1d), optionally in the
form of the tautomers, the racemates, the enantiomers, the diastercomers and the
mixtures thereof, and optionally the pharmacologically acceptable acid addition salts

thereof.
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