- 6 FEB 2006 -1 4-am no-6-phenyl -pyrrolo(2,3-dl pyrindine derivatives The
invention relates to 7H pyrrol o[ 2, 3-d] pyri m di ne derivatives and to FEB 2006
processes for the preparation thereof, to pharnaceutical conpositi on@

‘conprising such derivatives and to the use of such derivatives - alone or
in conbination with one or nore other _gbar maceutical ly active conpounds -
for the preparation of pharmaceutical conpositions for the treatnent
especially of a proliferative disease, such as a tunour. The invention
relates to 7H-pyrro| 0[2 3-dj pyrlmdl ne derivatives of formula | QG ,6 X-R3

4-3 Rhyh ief2 [3-dlpddpidingaderivgtives t he ot her hydrogen,

unsubsti t ut ed or substl tuted al Kyl or cycl oal kyl, a heterocyclic radical

bonded via a ring carbon atom or a radical of the formula R4-Y-(C=2)-

wher &1 1 1R ihniBT HbA 14 Ay IR oy GO BbAaHL A BT 00Lsc8s i e ooy C |

radi cal , erther sen ower a oxygen, sul fur or

i mno, \Wne pretphmtlpndhﬂreqn’ tcxmmrmﬂcewtmdl d@inmsmonsbompnhn@yubm@watlms R, and R2

t oget her \f’ijttﬂwthe cE}ltro en tomtf whi ch e¥ tare thtached forﬁna

het er ocOPi'? "G WiE L e BB "’%Sﬁéf’é‘FoOéﬂ:‘F‘frB hgn g e AMQEIBY i t ut ed or
substit llplhéfinaa’emmlly@ct‘ %dd:@ﬂ;bdurﬁﬁI—S‘oﬂhe@?eﬁdrkt}drﬁﬂ@haf@é@)lcﬁ gr )

Cl- C6-a rein the rbonyl.. group.is attache toteNR1R2
roi et y. COMPEOTRGE o5 1he GG soRe gl pyiePHE dgepee SR8 AUt & =0y

Cl- C6-al kyl ene-C(=0)-; and X is either not present or C -C, -alkylene, vvith
t he prow sq that a het erocyclic radical R3 is bonded via a ring carbon atom
if Xis HSt'”‘ﬁﬁ”@QVéFﬁate%FJ ?aH@éﬂfPO&%C*ﬁifé’”%ﬁ"aF goimabvesdf forada l4- 32095A -2 - 6
FEB 2006 The general terns used herei nbefore and hereinafter preferably have
within the context of this disclosure the follow ng neani ngs, unless

ot herwi se indicated: Were the plural formis used for conpounds, salts, and
the like, this is taken to nean al so a/)gi_ngge conpound, salt, or the |ike.
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wherein

R, and R; are each independently of the other hydrogen, unsubstituted or substituted alkyl or
cycloalkyl, a heterocyclic radical bonded via a ring carbon atom, or a radical of the formula
R4-Y-{C=2Z)- wherein R, is unsubstituted, mono- or disubstituted amino or a heterocyclic
radical, Y is either not present or lower alkyl and Z is oxygen, sulfur or imino, with the proviso
that Ry and R; are not both hydrogen; or

R, and R; together with the nitrogen atom to which they are attached form a heterocyclic
radical;

R3 is a heterocyclic radical or an unsubstituted or substituted aromatic radical;

G is C4-Cy-alkylene, -C(=0)-, or C,-Cg-alkylene-C{=0)- wherein the carbonyl group is
attached to the NR R, moiety;

Q is -NH- or -O-, with the proviso that Q is -O- if G is -C(=0)- or C;-Cs-alkylene-C(=0)-; and
X is either not present or Cy-C;-alkylene, with the proviso that a heterocyclic radical Ry is
bonded via a ring carbon atom if X is not present;

or a salt of the said compounds.



C 4-32095 . . L
VWher e cor?;gce)un s of formula | are nentioned which can formtautorrers,,_q&g ZSGE]B

meant to include also the tautonmers of such conpounds of forrmula I.
particul ar, tautomerismoccurs e.g. for conpounds of formula |I which
contain a 2-hydroxy-pyridyl radical (seg e.g. radical R3 of the

bel ow nmenti oned Exanples 115-120). In Stich conmpounds the 2-hydroxy-pyridyl
radi cal can al so be present as pyrid-2(1H)-on-yl. Asymmetric carbon atons of
a conmpound of forrmula | that are optionally present may exist in the (R),
(S) or (rﬁe@enemhfdrgﬂmed here:rpbeﬁremblrberéimaftdn@rdfa)abmha(\fe‘)witrmﬂfriegmhw)d oih.

Substi t ents bl e bond .or a n incis- (= Z2Z) or
trans (“‘ clpgyrmatherféilogwﬁmggs HH[? ?%err%'éeﬁ}d)%ag : as m xtures of isoners
or preferably as pure isoners. Preferably al kyl contains up to 20 car bon
atons and is nost preferably | ower alk e pre wer" denot e

radi cal VYRRIPARE a’ar%rawa Uﬁﬁ%f‘fﬁdﬁc’ﬂ'@%“ﬁ’%)??%rﬂneﬁhei"keeé'ﬁ%tsl tgkey to mpan @Saﬁd

i ncl udi gg, %mdn,l,m &4it, ér feifRen atoms, the radicals in question being either
unbrancheg branched wi th single or nultiple branching. Lower alkyl is,

for exanple, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,

sec- but Yperb %BanoQH&é’éf foﬁ‘mﬂg'i‘%nbg | meh{iREHr¥dn cé?%ﬂﬁmémbmefg h@émeaﬁmn- hept yl .
Al kyl R and R2"independent|y of each er are preferably neth y hyl ,

i sopr opyiclusie alsq the tauieiers efsyyish icamppungs ¢fyfermata étlnparhcukametaut@meylsm\oopsrs
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is pr ef of abltgpldvomntlameq&xmpldeﬂnﬁréao)ahowhmmmuod@tr@rzhmrexy- yrisfyer abl y
one, Potléeﬁ ldgﬁl%’%or%y rQ§erﬁ’h_§?J H& 2( CJ?\ s e.g. am no, N-Iower al kylam no,
yl am no, I g i

N, N- di - [ ower al’kantoyl am no, N, N-di-Iower al kanoyl am no,
hydr oxy, | ower al koxy, | ower alkanoyl | ower al kanoyl oxy, cyano, nitro,

car boxy, onpyl . - s
O pl LB RIS corf BTl 15 AU SRRy e

al kyl t hirothel{R), c(@ﬁanr @, S)accbmgeranoymreferalﬂyimdbé {RBort(&) icbmﬁg&niata:irkﬁbbﬂ;tuemd R2

NN di - PORGPIE G ar AP ST S pREFGh Bol AT RN [2Ra ol commmepapsiol
unsubst maytteas be prasbat ad mxddes plisomeksydr dﬂafembly% puetisomersf rom 3 up to 20

carbon atonms and is especially unsubstituted or also substituted C3-Ce
cycl oal kyl wherein the substituents are selected frome.g. unsubstituted or

subst i t @refdrabivEikyl 2bhtdins uRITb 120, caMbdnoems adb ky/nast preferdbiNiciiver latkye r
al kyl am no, N-|ower al kanoyl am no, N, N-di-I| ower al kanoyl am no,

The prefix "lower” denotes a radical having up to and including a maximum of 7, especially
up to and including a maximum of 4 carbon atoms, the radicals in question being either
unbranched or branched with single or muitiple branching.

Lower alkyl is, for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-
butyl, n-pentyl, isopentyl, neopentyl, n-hexyl or n-heptyl.

Alkyl R, and R; independently of each other are preferably methyl, ethyl, isopropyl or tert-
butyl, especially methyl or ethyl.

Lower alky! Y is preferably methyl, ethyl or propyl.

Lower alkoxy is for example ethoxy or methoxy, especially methoxy.



hydr oxy, ChsaeB2@d3e0xy, | ower al kanoyl, | ower al kanoyl oxy, cyano, nitro,
carboxy, lower al koxycarbonyl, carbanoyl, N-Iower alkyl-carbanoyl, ry: 08
N, N-di -1 ower al kyl -carbanoyl, amdino, guanidino, ureido, nercapto, 1 é&eliﬂ
al kyl thi o, hal ogen or a heterocyclic radical. Mno- or disubstituted am no
is am no substituted by one or two radigals selected independently of one
another frome.g. unsubstituted or substituted | ower alkyl. Disubstituted
amno R4 is preferably N Ndi-lower alkylamno, especially N N-dinmethylam no
or N, N-di et hP/I am no. A heterocyclic radical contains especially up to 20

L

car bon atubstituighalky ispprefesakly !csweé alkyhesidefined above wbaraeng efamaien Brafermbly
radi cal dhavi l]%btl fQ rﬁa? B? ?r&eﬂg SUBES %%_] %%J rl\Qr&vler Ef?(]yla%lr}ft?th?ﬂc?%]j% whi ch

are prefera omnltro en, en and or a or tri-
cyclic ralswarahom&veerralkm@vlawm B dldsmer@ mwambw}f@m dowerdillalys, such

as e.g. -

m)nocycl IC ra*c;%og we?g'l"‘%ﬂ"’? gyd%g&ﬁ gﬂFr ag‘?"@fgﬁq@%‘ﬁ'{@‘én 8ar‘5§ e(%ﬂcar?yo'cycl ic

r adi cal IdmenaIkyieaﬂuanmybcbylﬂml-dnwm@ﬂ(y&barbamoall smidieo, gravidinedutedd;, nercapést  of

t he nol uIe f | vi A of the fused carbocyclic radical.

The heteié 'g‘f"ih F%@Q%%P’??‘ﬁﬁ?%%ﬁ‘g’a?f?%m used carbocyclic radical (s) if

present) S optlonally substituted by one or nore, preferably by one or
unsubst i ed.or , substituted | ower al k am no,

N over StERYRIEH 61 RR,aRe . D TEBPEMGVEA fich RDPEeleTedl bYarSRhislie bl Fi

2006 - 4 NN<@ineyéramyiaminbbidwel alkyd vemofiHoamadvaariangl. hydroxy, | ower al koxy,

| oner al kanoyl, |ower al kanoyl oxy, cyano, nitro, carboxy, |ower

al koxycarbonyl, carbanoyl, N-Iower al kyl- carbanoyl, N, N-di-I|ower

al kyl - ca-'freﬁaasw ungibs il or@%@ﬂntdieﬂ%yclﬂélﬁjﬂd@, orf}'t‘zrdbﬁtfﬁilﬁs frd;ra\@arp toHoKydrbdH 0, or

hal ogen. Most preferably a heteroc cI|c radi ca I nyl. plperldyl
ower - aialgms BB espeapl kLB HISR o AG AU MG iy PYOSAIBMBRIFiTy)

t et r ahy diugBitiamy lare SIEAEY FromPy gl Mubé‘ﬁ%b@ﬁ idk %E@ﬂ:tlhléd hbw&rrwu @mind, wmeal koxy,
or benzodloxolyl, especially pyrrolidinyl, erldx | ower
T

al kyl - pig¥efaminfsiN.N- féjrlowe;rcﬁ,l@flaranyN lgwg@llggﬂomarmm fyerajisanoyamino,
het er OCM%fd%yrBWbPé!ko@ IoWer Bi%ah§yial%w@?ﬁlké}%iflcﬁ@()%nf)oﬁltré EpbShORWer i ¢ radi cal

with the proviso bonded to the rest of the nmolecufe of formula I
viaar .au@%arbawl.&amﬁmwé*ﬂ&%ﬂs|ay<tharhéweyloMﬂi-@wpaahktlaqarwmw Jiding, | ower

al kyl - p'g%hﬁi%‘lonmend%f n’?e?&é?ﬁb bt AkthRI, hak é#bf@'ﬁ%fb’r@@l&ﬁ@%ﬁcal If one of the

two radicals R and R2 represents a etergcyc l1c radi'cal, the other is
pref erably hydrogen. A heterocyclic radical R3 is as defi ned above for a

het er ocWghdd: of BRUGRutEE Lihidd1R HiRY 5&5kttI&d bl bne or two radicals selected

independently of one another from e.g. unsubstituted or substituted lower alkyl.

Disubstituted amino R, is preferably N,N-di-lower alkylamino, especially N,N-dimethylamino
or N,N-diethylamino.

A heterocyclic radical contains especially up to 20 carbon atoms and is preferably a
saturated or unsaturated monocyclic radical having from 4 or 8 ring members and from 1 to
3 heteroatoms which are preferably selected from nitrogen, oxygen and sulfur, or a bi- or tri-
cyclic radical wherein, for example, one or two carbocyclic radicals, such as e.g. benzene
radicals, are annellated (fused) to the mentioned monocyclic radical. If a heterocyclic radical
contains a fused carbocyclic radical then the heterocyclic radical may also be attached to the
rest of the molecule of formula | via a ring atom of the fused carbocyclic radical. The
heterocyclic radical (including the fused carbocyclic radical(s}) if present) is optionally
substituted by one or more, preferably by one or two, radicals such as e.g. unsubstituted or
substituted lower alkyl, amino, N-lower alkylamino, N,N-di-lower alkylamino, N-lower



i s bondedsk®-820054 a ring carbon atomif X is not present. Preferably a
heterocyclic radical R3 is benzodioxolyl, pyridyl substituted by hyg%§ﬁ§2ﬁﬁ
| ower al koxy, or especially preferred indolyl substituted by hal ogen

| ower alkyl. If R3 is pyridyl substituted by hydroxy then the hydroxy group
is preferably attached to a ring carbon,atom adjacent to the ring nitrogen
atom A heterocyclic radical R4 is as defined above for a heterocyclic
radical and is preferably pyrrolidinyl, piperidyl, |ower alKkyl-piperazinyl,
nmor pholinyl or pyridyl. If R and R2 together with the nitrogen atomto

whi ch t ﬁa(ymgylemm hlcm@cllomr ﬁikanmramcwlrow, Ioveatiadiaixy, lower dlsanayb dgweri ¢

di cal t
o of or aBlSnBYoR ek O KarbloRy, (IS QEBON, CAEBY, Riyd RS>
al kyl - ppmaamth Neti-laveer pikyl-carpamoyin andnd guatidined usides uiescapitatledenr omat i ¢
r adi cal ﬂ@'&\#? rﬁé%%gzo carbon atons and is unsubstituted or substituted,

for exa ase unsubstituted or substituted phenyl. Case 4-32095A
- 6 FEB 2006 -5 Preferably an unsubstituted arorrati c radical R3 is phenyl. A

substityted aro radi c fer enyl bst.itute one or
or e subleB RSy e EPeiF e imelidi Ry PRbuB - Rber el bseRd. ot
consi st talkgl -giperaBmyid fiorphalieg, @nrasydrspyrbngtl slyridg ﬁld#l Eystittasd By hydvokpurer

al kyl a N-di -1 ower. al kyl am n | am no, N, N-di-| ower

21 Kooy | AR 485 eBRIOT S PRF R DK Al PRERGHcer PBERPSIPREYOFT oy,
cyano, Wr%ikyﬁﬁb@@zhyl dranGrphollykoxycar bonyl , carbamoyl, N-I ower _

al kyl - car banoyl , N-di -1 ower al kyl -car bam)yl am di no, guani di no, ureido,

nercapto, | ower aI kyI t hi o and hal ogen. Most preferabl y a substituted

aromat i g He@@l"oé?éhc it Ry lop Ry lis §é19éﬁde§ilﬂb%de ot aol'ﬂﬁef%!éﬁérrﬁdlﬁél%ﬁﬁhé pﬁﬁhsgct ed

|ndependent one another fromthe tgr oup consi | ower al ky
ani no, HWF@(POWQ@\A@@%IGI%Q&‘“GW'%%W RAUIBd Yia2 BRY Camban G4 Prefasablyar i | y

f 1 uoro, netgkiyelic .tae&apa%r qug%w&samsﬁ«gﬁsbbzﬂyi Hpésgyec%m/ Bfefferpéy Pr ono.
Cl-C, -al kyl ene may b ranched or ranch is 1n particular

C1- C3- aletighygrepyragyl. pna|0r<meetr»v9 r@ﬂrpals&eﬁnér%zﬁppre@@n@@mtﬁwmé radigalt the
preferag{h\ér%rg réadh‘?ggd@@ . If Gis not Cl-Cr-al kylene it preferably

represents al kylene X is preferably Cl-C3-al kyl ene, nost
preferably nmethylene (-CHz-) or ethan- 1,1-diyl (-CH(CH3)-). Qis preferably

-NH . ZATR e GE Mtidar RS YOS fned Hbbvs formteﬂ%?él% r3BLN WIRAMBE Broviso that it
is bonded to Q via a ring carbon atom if X is not present. Preferably a heterocyclic radical R
is benzodioxolyl, pyridyl substituted by hydroxy or lower alkoxy, or especially preferred indolyl
substituted by halogen and lower alkyl. If R; is pyridyl substituted by hydroxy then the
hydroxy group is preferably attached to a ring carbon atom adjacent to the ring nitrogen

atom.

A heterocyclic radical R, is as defined above for a heterocyclic radical and is preferably

pyrrolidinyl, piperidyl, lower alkyl-piperazinyl, morpholinyl or pyridyl.

if Ry and R; together with the nitrogen atom to which they are attached form a heterocyclic
radical, the heterocyclic radical is as defined above for a heterocyclic radical and represents
preferably pyrrolidinyl, piperidyl, lower alkyl-piperazinyl, di-lower alkyl-piperazinyl or
morpholinyl.

An unsubstituted or substituted aromatic radical R; has up to 20 carbon atoms and is
unsubstituted or substituted, for example in each case unsubstituted or substituted phenyl.



Sal ts armsesipEzogmAl y the pharnmaceutically acceptable salts of conpounds of
formula I. Such salts are forned, for exanple, as acid addition SaltSﬁFEBZWﬁ
preferably with organic or inorganic acids, from conpounds of fornula’l
with a basic nitrogen atom especially the pharnaceutically acceptable
salts. In the presence of negatively charged radicals, such as carboxy or
sulfo, salts may also be forned with bases, e.g. netal or ammoniumsalts,
such as al kali netal or alkaline earth Case 4-32095A -6 - 6 FEB 2006 netal
salts, or ammoniumsalts with amonia or suitable organic am nes, such as

tertiar yrefatabbaan Hesubslitytadaromatis eattieal &5 saphamy|. & yibstiytegwromatiasadicayRoup i n
the samg ;tEFi@#e%w ‘E)Beﬁ&l gﬁﬁ@tfﬁa&e@ bgfonefo?HBr'é SulstiRht4 SOctE@ malgbt&?)cfe[]n@g'of SR ts.

For isolation o urification purposes It Is also possi

phar mac @ootheafrom the geappeoasisting shinsubsitutedex snpstitutpd dovesr edkyb rampes,dhloveat es.
Only th . e Y ’ | . [ofe] ' e
occasi of KRR 1Nl aIBRARb N G choRlamid RENSR TR MienbliamirRS

t her ape bydroxydeweralsoxyhieser alkkentyhdowénalkarmylsigr ayado, hitto,vizeboxyf loiwee cl ose

rel ationghi et ween ,t he I n i ree. formand _in the farm of
their sarpeearsomtasri o NPt BISEHRPSLY, §0PaRELRRY A ol Qi o,
ﬁx anpl Eg?ﬂniﬁine, un}eﬁzfoi, f‘rjectaipltf ita) ovedr ailldeth;oi dnddeaflogen. Most ?\@fmabigeh smbﬁt(ijlme;']ds, ]

er ei nbef ore, and. ei nafter y ., reference to the free conpoun is to be
inder ot gl TPEicarts hanand subiiyiat B SR et Mokt raniors Sfeared HRRRNTest ohe e and
expedi edhe ahbihet EMAbEdroupiconsisting af IbwiealRylvarinabhpiroph Riwer eiNoRg, Iddder
useful pr gertl es. In particular they exhibit specific inhibitory
acti vi t?@g PRAHO%r e of phar macol ogi cal interest. They are effective

especially as protein tyrosine kinase inhibitors and/or (furthernore) as
inhibitors of = serinel/threoni ne protein kinases; theg exhibit, for exanple,
power f uHai998NI PRMANY flupee Chigioy BlqmRO ok'Pﬁ%rs“épﬁﬁ'?"K/fihﬁf JITROT BINRr nal  growt h
factor receptor (EGF-R) and of ErbB-2 kinase. These two protein tyrosine

ki nase receptors, together with their famly nmenbers ErbB-3 and ErbB- 4,
play a keymafyenamay b kranchesherirkypeghedangd is By Resticidffer CoflkWan®ral i an cel | s,

including human cells, especially epithelial cells, cells of the inmune
systemand cells of the central and peripheral nervous system For exanple,
i n vari GrSraliens @ dsprefacpbly fadowtkyirne (est Biefesably meadiayenst (-GHsdci at ed
protein tyrosine kinase is a prerequisite for cell division and hence for
the proliferation of the cell population. Mst inportantly, overexpression
of the HK&ispqtiGere-allylened! piefeablprepresers G5(=@4s been observed in substanti al
fractions of many human

C,-C;-alkylene X is preferably C,-Cs-alkylene, most preferably methylene (-CH,-) or ethan-
1,1-diyl (-CH{CH3)-}.

Q is preferably -NH-.

Z is preferably oxygen or sulfur, most preferably oxygen.

Salts are especially the pharmaceutically acceptable salts of compounds of formula 1.
Such salts are formed, for example, as acid addition salts, preferably with organic or
inorganic acids, from compounds of formula | with a basic nitrogen atom, especially the

pharmaceutically acceptable salts.

In the presence of negatively charged radicals, such as carboxy or sulfo, salts may also be

formed with bases, e.g. metal or ammonium salts, such as alkali metal or alkaline earth



t unour s.CdseR-52098A09., was found to be overexpressed in non small-cell |ung
cancers, squaneous carci noma (head and neck), breast, gastric, ovar+ 8RfR 7006
colon and prostate cancers as well as in glioms. ErbB-2 was found to be
overexpressed in squaneous carci nona (head and neck), breast, gastric, and
ovarian cancers as well as in gliomas._gase 4-32095A -7 In addition to
inhibiting the tyrosine kinase activity of the EG--R the conpounds of
formula | also inhibit to varying extents other protein tyrosine kinases
that are involved in signal transm ssion nediated by trophic factors,

speci al I’@ﬁ‘@‘rf"@“%ﬁ&ﬂ@?“’@ﬁcﬁ@!tﬁ@l“hﬁ“m@%@f ﬁu'm&@eawemﬂyesr,ée@lp%#em% ly

(e. 9. KiRnoshiines, FIt-3) but also abl kinase, especially v-abl, kinases
fromthe famly of Src, especially c-Src, Lck and Fyn, the ot her menbers of
the EGF receptor fanlly such as ErbB-3 (HER-3) and ErbB-4 (HER- 4), CSF-1,

Kit, FGp fh%;ﬁg%ﬁceﬁg as Wtqiéﬁﬁ; éﬁl:r ﬁBSB%?SGd) F'tﬁ'@§ e%ﬂc@é‘% %un Iolf of

whi ch play regul at 1 on “an ranstormtion

cel | s, iferciulall mgy alsarfenm intdrhal.salthie i nhi bition of EGF-R tyr05| ne ki nase
activity can be denonstrated using known nmethods, for exanple using the
reconbi nant intracellular domain of the EGF-receptor [EG--R ICD;, see, for
exanpl e FoEisolstiGh pnpurc‘ﬁcatutn purfosesgt nshlsdabassmmm 2@ phaRtdecditibally( Ur@2egdtable

Conmpared w th the ontr Wt h t he coppounds qf. forpula |

o b ¢ Sl 5% el Bl dpetiibralel; PRbES phooBRiRY 2oRerta SHIRSE  at i on
of fro (rjnfr@? %ﬁﬁogﬂds @.the Ntc&&pmrlsahj it tlfle’ forn@f PAdrmtaretidal ﬁbmﬁssmm:i) ;&ann?r

i nstead,of inhibiti i nase activity, the conpounds o

f or mul atfer %?eéﬁ'cuﬁﬁ'l%ﬁj[ 8??1@59 tﬁ%’ﬁ%ﬁ??%?”? is famly of receptors, like
ErbB-2. The inhibitory activity (I Cro) is approximately in the range of
0.001 t e inhibitio r bB- 2 t rosi ne k| na HER- 2 an be

det er ni HGWP%AF“%Q%’G tiogsiip BS F‘Eh? Bo‘fei‘ué MRS free °’F"§> Nt} R?{F‘btel n
tyr osi nef {eftasRs, [i5hedifg thdes saitLthatiban bdlisedlas idtermBHRERE FOr ek4fpledAhe367
(1984)]. The FEr bB- 2 ki nase can be isolated, and its activity _determ ned, by

means oPUGHieR 8T Sepifisafion el the aovel sompeynds, bereinbelrgandaseinpier 2ny  Aki yama
et al .. réfeiehs f HireclGhthoIS)o HUNEIHdCrefdrfify GRETO MRsorRispbRiy 2 |

especi al al so inhibit the tyrosine kinase activity of the VEG- receptor
fanily %Ii/syaﬁ@pempr@te 2MHeXPBABBlnds of the present invention are therefore
very effective dual inhibitors of EG-- and VEG--receptor famly nenbers.
For inhibition of KDR and FIt-1 and inhibition of growmh factor-induced
prol i f el Becompapndqafferua Ehave \aldabley Phaimacoingirally Usefyl properties. 78 Patigylar

(2000) . thgﬁ%xhlblt specific inhibitory activities that are of pharmacological interest. They are
effective especially as protein tyrosine kinase inhibitors and/or (furthermore) as inhibitors of
serine/threonine protein kinases; they exhibit, for example, powerful inhibition of the tyrosine
kinase activity of the epidermal growth factor receptor (EGF-R) and of ErbB-2 kinase. These
two protein tyrosine kinase receptors, together with their family members ErbB-3 and ErbB-
4, play a key role in signal transmission in a large number of mammalian cells, including
human cells, especially epithelial cells, cells of the immune system and cells of the central
and peripheral nervous system. For example, in various cell types, EGF-induced activation of
receptor-associated protein tyrosine kinase is a prerequisite for cell division and hence for
the proliferation of the cell population. Most importantly, overexpression of the EGF-R (HER-
1) and/or ErbB-2 (HER-2) has been observed in substantial fractions of many human
tumours. EGF-R, e.g., was found to be overexpressed in non small-cell lung cancers,
squameous carcinoma {head and neck), breast, gastric, ovarian, coion and prostate cancers
as well as in gliomas. ErbB-2 was found to be overexpressed in squameous carcinoma

(head and neck), breast, gastric, and ovarian cancers as well as in gliomas.



conpoundsagef4-82098AN a | inhibit e.g. the KDR tyrosine kinase activity with an
| C50 of from about | nMto about 1 M especially fromabout 5 tho_zganBtzgﬂﬁ
0.5 I.N Case 4-32095A - 6 FEB 2006 -8 The action of the conpounds of
formula | on EGF-induced phosphorylation of the EG-R can be determned in
the human A431 epithelial carcinoma cell _line by neans of an ELISA which is
described in U Trinks et al., J. Med. Chem 37:7, 1015-1027 (1994). In
that test (EG--R ELI SA) the conpounds of forrmula | exhibit an |1 C50 of

appr oxi rrateI%/ from0.001 to 1 M The conpounds of formula I potently I nhi bit
t he gr op RAgitiontHnpibiipg the fyresing Hgamcﬂmef thp &EkRathe easproundsgf car ci noma

cells [sf&?mﬁa Dals¥inHitt 1o v%fa/ rgdlemeﬁgtdlﬁé?'b?&éln%smé%ﬂa@}es t@%r@%@olvé@ggg)] at

an | C50 of approxi nat el to he” same range activit
conpounds sighaffteansissian rae@atqddxyémnhjp fanterssispecially the mwlarfendothehal

Er bB- d

o ada) SHFRCEPQUERE IEdblor U e o) ROG: FREIFED) BGtaS0alibfs) Prnee o

| nh:c b: lt@tspeaaltyl walbtykindsesHeons trepfamilf of Sfc, feepemidtlla c-Sics Ldetamd Rymdhk b][i ef | é t
0 erre o]

05- wel 1 Mg aPInpR e pech el récmicrtan it FBe™: Bieiel vbd P4

sul f oxi d¢, CERIOKH, REE r@:téd&:?l and thacmmcmsemiemaineem CBK1emsl GOIK2, Lﬁllloﬁn seL i es)

t t trati t t 1
ot (v v) VTR EpER el Feo Lo e B0= Graaort BuRe B At oo EEURays dur ng
whi ch t hanemndetie)l cultures W t hout test conpound are able to undergo at

| east three cell-division cycles. The growh of the NCI-H596 cells is
measured by nmeans of nethylene blue staining: after the incubation the

cells a%efmm&dor\f\biEGBlRIP/%ﬁéiﬁihyétBacth@dbe dembnywdted using kebwhned w th
0.05 '% net h e bl ue

shing step the stain.is ted with 3 %
HCl and "EGHB ?fé’éPW%‘Q@‘W@B&Orﬁ%‘m&@tfﬁ‘t%f'“'?h@rﬁ?'er%tt'?ec E@Erﬂ?‘é%c’ﬁ s i
nmeasur ec[iE@sxma:@ sedl fo?éké?’ﬁpl@ufit m@%n(eTbt SEUrBE. J. iBsdhewt. l2bg, 268-278)SA) at 665
nm | Csoval ues are determ ned nput er - ai ded syst em usi t he formul a:

"o = RSTE Somparssils e ccntsoluthast MBS s 5amiour s of REASonbE! ue |
those XRECHARR Sl 5} 567 A8..).181 cefiSEH 4 BdriceRusod drardrploves rpoUnd i 1

question that results in a count that is 50 %I ower than that obtained
usi ng tIQe59Un§$RﬁC'a'ly\/ff9ﬁUl|901 hh@BwM)r The conpounds of formula | exhibit
inhibitory activity with an 1C50 in the range fromapproximately 0.01 to 1
M The conpounds of formula | exhibit inhibition of the growth of tunour
cel | s alsovelimsoningteadsof ighibiling EGIT-Reyrasipk &inaigg activtyt thetcogpouinddetl bel ow. t he

test ishaskt 28 indibittividrerbers it 148 Ail) of receptors, like ErbB-2. The
inhibitory activity (1Cse) is approximately in the range of 0.001 to 0.5 uM. The inhibition
of ErbB-2 tyrosine kinase (HER-2) can be determined, for example, analogously to the
method used for EGF-R protein tyrosine kinase [see C. House et al., Europ. J.
Biochem. 140, 363-367 (1984)]). The ErbB-2 kinase can be isolated, and its activity
determined, by means of protocols known per se, for example in accordance with T.
Akiyama et al.,, Science 232, 1644 (1986).

Surprisingly, the compounds of formula | especially also inhibit the tyrosine kinase
activity of the VEGF receptor family very potently. The compounds of the present
invention are therefore very effective dual inhibitors of EGF- and VEGF-receptor family
members. For inhibition of KDR and Fit-1 and inhibition of growth factor-induced
proliferation of HUVECS see J. Wood et al., Cancer Res. 60, 2178-2189 (2000). The
compounds of formula | inhibit e.g. the KDR tyrosine kinase activity with an ICs, of from

about 1 nM to about 1 uM, especially from about 5 nM to about 0.5 uM.



Case 4- 592688 3209(?AFEB 2006 -9 of the human squanous |ung carci noma cell 'iiﬂﬁ;
NCI - H596 [ ATCC HTB 178; American Type Culture Collection, Rockville; bFEB
Maryl and, USA; see Santon, J.B., et al., Cancer Research 46, 4701-4705
(1986) and Ozawa, S., et al., Int. J. ncer 40, 706-710 (1987)], which is
transplanted into fenmal e BALB/ c nude nité (Bomhol tgard, Denmark). That
carcinoma exhibits a growh that correlates wth the extent of the
expression of the EG--R Tunours are established after subcut aneous (s.c.)

I njection of cells [a mni rrum of 2 x 106 cells in 100 phosphat e- buf f er ed

sallne t|o are nmade

- ThE2eng] ol e shitbpiysd ﬂﬂu@a'W?%V%Haﬁg%wbﬂéf?@amo 3 the head.
The r eS;E_GF Rtg:antuerwl rfmféoﬁn&ﬁé hahwhntms %@ﬂl@?lai @dir{:iﬁloﬁ‘![amelmm ol mdgjnee hi
consecutive transplantatio rior. to a e ring i's
ST meCt e ELISRRIcP desSPaa i Uokink atahek Med Ghoi. L ABTRI0RE ¢ than 15
times. kpggshha thméérweewgusmhebympuund‘sr@mnné|@imnﬁ.@b&gmsyof% ng are
transplanted s.c. into the left flank of the animals using a 13-gauge trocar

needl e apprgimatelydios] 9. P01 MbboM:, Schwit zerl and) anesthesia. Tunour growth
and body weights are nonitored tw ce per week. Al treatnents are initiated
when the tunour attains a volume of 100 to 250 nmm8B. The tunour vol unes are
cal cul atTéd CQMpngndsh@‘ farmowia | Polently imhibitibe browth Df BREER pzelaexnr;eesi[wg SCHREDGS

B.D, e Ssmall E'IIE n carc%}ﬁgﬁelﬁs[seéga @V(Lje?%%)a] ANEhES LY. 1861 ﬁ1y1?23 S

expresse mean 1 ncrease ofr ~t unour volunes o% trea
di vi ded (113990]@ ann€gofiapproxisately 0. mmmuﬁMvtuitbaBamfrangmbf adtivity)ithel s

nul tiplied b e . of fr of acti
T o ERmeOtnd o foryia oo EPERUEInntaRE aittf of P H Y Er iR e T 4eamp o
T/ C % valinan boéadt esscer ans. E&e tJﬁ@rmfusruge adéptédrfnwi T Meyaretianhinkidt gt her 4
protelnt I 0S a are 1|1 nvol v tra SS| on. nedl ate
by t r op/H3CF" ag] %isg (pqa@ssgl%ﬁbpgo’ytﬂc g’%ﬁ C@UBCFP'%S Oéé‘?fgt':’?aa{nfs?ete\?mﬁlﬂd ki nase
(k | C50 f @FiefX %Eﬁblﬁ)vufsl’ RO-P1508 cbrs caoMoJ?/riﬁbm&@m‘té Ny e tifaan@Tdrr)édQB 963@3"3{ c 10

n
0 "o e HES Piftese ThR St RPREES 1150 BRER ATBo LT WonoR IANSO LSreLgddegts win ch
are i nvelsepds bﬂc@fc@mréhdngg&hﬁbh @Briéd)Gh sﬁdh@ﬁfaﬁh@ﬂhbﬂheﬁﬁaf@ﬂﬁ&@htké%l%n@' I's,
i ncl udi ng human cel ove-nentioned inhibition of v-ab ¥r03|ne

ki nase i %@ﬂ%’r"%gﬁ%ﬂe'b‘?aﬁHe"r"é/t’hé‘tﬁ@"r@faqqmoﬂy%r?‘%lﬁséfe '”@R%%‘H% lg8ear ch 5,

161- 173 gajd8GHng@Rich thefoonfrel ftuRSs vithoat test cdrmpEiaid 478 SBRY tehinadrgotit st 498
(1992). In those met hods _J_Valf| -an iotensin Il and [y 32P]- RTP are used as
subst r atliee celidivisionpyglgs,AThe growth of e NCI-H596 cells is measured by means of

methylene blue staining: after the incubation the cells are fixed with glutaraldehyde, washed
with water and stained with 0.05 % methylene blue. After a washing step the stain is eluted
with 3 % HCI and the optical density (OD) per well of the microtitre plate is measured using a
Titertek Multiskan (Titertek, Huntsville, AL, USA) at 665 nm. ICs, values are determined by a

computer-aided system using the formula:
lC5('J = [(ODtest - ODslart)!(ODcomml - ODstart)] X 100

The ICso value in those experiments is given as that concentration of the test compound in
question that results in a cell count that is 50 % lower than that obtained using the control
without inhibitor. The compounds of formula  exhibit inhibitory activity with an ICs, in the

range from approximately 0.01 to 1 pM.

The compounds of formula | exhibit inhibition of the growth of tumour cells also in vivo, as
shown, for example, by the test described below: the test is based on inhibition of the growth



- 6 FEB 2006 -10 The conmpounds of formula | which inhibit the tyrosine

ki nase &@Hsevi-33095A the EG--R or of the other protein tyrosine kinases
nmentioned are therefore useful, for exanple, in the treatnent of be-“ng'B Mos
mal i gnant tunours. The conpounds of fornula | are e.g. able to

simul taneously inhibit the growmh of tunors with deregul ated EG-- R and/ or
ErbB-2 activity as well as to inhibit_ghe vascularisation of solid tunors
triggered by VEG-. This conbined activity leads to an inproved antitunour
effect (see also WO 02/41882). Moreover, the use of a dual inhibitor

reduces the risk of drug-dru nteractlon and fur r redu t he total
drug | o&figh UrB%fh?)%Haé'aPL?Sd mpﬁmedirﬁmf-i\& Blﬁ*fﬁg%d%%g?ﬁaémsmﬂm al
are capafigredtolfdcavh rr@ockdmwwme OBAVNGdE Santehf.LBY, iehl. tGﬁH&EF RESgHr@$ 360N and
of pr eventglﬂ_gget he formation of nour ~metastases and t ﬂ rowt h of

ni cr ometdd 3 (19063 @ne L7ama, §s@élabs'5bé1 GP'I‘%P-"L_Q ?%73:%@6983 whigh ifer mal
Y Per P ol 52 ALk o (BRAEINSIER) nubd iR RIEEA! DBmERIP RS LaZIRIme P Lhel 1 o

character €. d. mammary carcl nonas aen1as tlon
corrpoun@shibﬁs agrowthdhat comelatesewits the anterttﬁvéther@@reﬁémw Qiﬁhq E@feRthgmtaer s of

the | MTU4RE oSUBIREN e BURIRHEE o fiect? BPCHRTA Wbl f £436° BIRYSHOo

tyrosine nases an Serine eonlne |nases are
i nvol veqi] plbdrwhetml]nﬂfﬁnet!;saihef(BB&)ubamledmﬂ tmtameltm:ces(éfﬁ nnrceb Helettieatament of

t hose rder.s . of e cepntral or er.al 0 e whi ¢ nal
L on e SRR B gt henk §f thena BB S Beat e B Bod R 6, A bR o o)
and/ orI adr{aomrb@r@”eer@nyqﬁssa?dtfbf scrlmnmm @flrtbt@t dmntsﬁme(uahspttsﬂamws pmcmlt%ed f I'n
enera Se e re es al SO 0] e e CO ounas o
P L start o the frgsert i taRsdine fevreRrognanes Shbles. Timadsars TR

parti Culpagségédtrh@rerthaﬁ 2 tidves! Per the Seramhéspetiment WmouFflagment of rk&dghees pt or

fam I'y nmenbers. The conpqunds cor to t he |nven on cap be used both
b one” afth 78 EAEIRRIEE O WIPHRe 16k oK ohhe SIBRISIG 1 93695 TecRiigBnde, | f or

exanpl e yhaget diehe®i(ABbdt) @chwttﬁr@na{]aﬁés%es@ﬂm&m gfowtP @ BbaeweigRthaei s,
inhibitors of protein kinase C, bitors of other tyrosine kinases

cyt oki n&¥nitaegnicparesmarknAl tarimenty are initated yhep the traour attains prialyme of
ar omat agg é Qbo Rimh©rhe t@ﬂ&u%ﬁrm%@%a&myt&f uSidg et K'ﬁom fefmw§ LeMithfx the

groups of preferred conpounds of fornula | mentioned hereinafter;
definit |D!ﬁr99f6f2 x offilhsad Evanst B.D. r@tralt Bet. Jerancar 43eApBH{(1954)]. Aetitimavs activity

herei nbgf @lofect 4sHE% S%Xn %r BLof Lgrﬁ&ﬁr VOARBY & tre%Rﬁ &Rﬁw@&"unﬂlgécfb)g%er al

deflnltlon nor & specific I'ONs Of especl a ITions
char act maazledcraasdaeﬁ togropr wlelmeedf c@amdaamnﬁamglﬁmphecﬁbfﬁm %0.08 a dose of from

3 to 100 mg/kg of active ingredient, distinct inhibition of the tumour growth is found, for

example T/C % values of less than 50.

The compounds of formula | may inhibit other protein tyrosine kinases that are involved in
signal transmission mediated by trophic factors, for example abl kinase, such as especially
v-abl kinase (ICs, for example from 0.01 to 5§ uM), kinases from the family of the src kinases,
such as especially c-src kinase (ICs, for example from 0.1 to 10 uM) and serine/threonine
kinases, for example protein kinase C, all of which are involved in growth regulation and

transformation in mammalian celis, including human cells.

The above-mentioned inhibition of v-abl tyrosine kinase is determined by the methods
of N. Lydon et al., Oncogene Research 5, 161-173 (1990) and J. F. Geissler et al.,
Cancer Research 52, 4492-4498 (1992). In those methods [Val®]-angiotensin 1l and

[y-*P]-ATP are used as substrates.



Case 4-32095A
-11 Preference 1s given to a conpound of fornmula t, wherein R and R2 are

each independently of the other hydrogen, unsubstltut ed or substitutebhab IZ@ﬂﬁ
or cycloalkyl, a heterocyclic radical bonded via a ring carbon atom or a
radical of the formula R4-Y-(C=2)- wherein R4 is unsubstituted, nono- or

di substituted am no or a heterocyclic Qi cal, Y is either not present or

| oner alkyl and Z is oxygen or sulfur or imno, with the proviso that R
and R2 are not both hydrogen; or R, and R2 together with the nitrogen atom
t o whi ciT Hehmynpouedsibf focineld Hwdrich iahibﬂumqnqeme' Kinagecatiticity of tR8 EGF-R or of the
heterocy | ic radical.or .an _unsu

rt'etg orf subsﬁuhgut ed aromainé: r adi c G
is C - %‘? @?‘Sﬁ‘ety’ﬁﬁes'""?ﬁﬁf il °Be eRZIGrE UsFithepr %{“%‘? dd meht

C -C7- aldﬁbbﬂi@ﬁ g)rmdllbnéﬂm?m?(@%l The t:dsmpo@dae:tfwmmya:i areter?ﬁamat% %ult&r;edﬂ@llyded_
via a ri on om | 1.S NoO re .. or _a ereo retrerence 1S
Furt per TG e gouT G RyBar T OaTagRled HOr 3, A1 ERB 2 eig a5 el G t¢

I ndependggiibit theQfast8risitiBR of S 06 tr?ggé#éhfﬂyl\lEGledTrﬁé cSHbinkY buhae Ié’dd&Mb or

cycl oal kyl, a heterocyclic radical via a ring carbon atom

radi cal agfimprevedantitumpur pifest (ses-aiso WiRdié 188r: Mareovas, the use of édjuaHBh'Bﬂo"or
i SUDS irkii @l 1TO0n 3RS @GRS Gnaliafih Ahaucks i i bR gl oBr esent or

| ower al kyl and Z is oxygen, sul imno, wth pI’OVI so that R and
R2 are ﬂ@mp@mdmtora/@nm@@mﬂordherﬁpyam F@nwrzsg@ﬁwéforwutali arﬁ@aﬁaltle ehelawindom t o

whi ch t@%n%ﬁoﬁékﬁﬁﬁ%ﬂeﬁ&%ﬂ“g%r@%s Fe‘é%g%nd 'oft r‘e@@hﬁnﬁgg@_ﬁat@ﬁ}oﬂ&ﬁé{ﬁ' Ic

radi cal or an unSubstitute tute aronatic r

C, - C, - alnkstpeipees and the-gpwth of mpjcremedastasase I hepotanhecuzat especially @ theickse ehe,

WI t h t h MGLY | ar bon
r Sghlenabocn b6 fiohiilp],f 8 cbthorFlt hEopBaac B plrRid chaflfci o 0

a corrpowr@l mammannearamomaakmdeihrfem@emm Rﬂammmﬁmqnmwda@éfwwbdfcanhe

ot her hydr Ok: t

cycl oal )Iégl "95%8[?" trtég?%gg C tlté:*ttﬁgs(? (ﬁ'ngid Ii'# Vi A %V\%’S}le"ﬂ:ngwg'on g

cont ai mesgecualpy trmllmlhatajrdm)lmt}aubwmkanweseanm (&mlheuﬁoreheerﬁlmftmtemlrMpthe@rC-Z) -

wher ei n kﬁ%se? a}énﬂ}a%d ik Sglhpaq?nsd% o? fc?f%%? fo‘can also be used in the treatment of those
disorders of the central or peripheral nervous system in which signal transmission by several
or, especially, a single protein tyrosine kinase(s) and/or (furthermore) serine/threonine

protein kinase(s) is/are involved.

In general, the present invention relates also to the use of the compounds of formula | for the
inhibition of the mentioned protein kinases, in particular to their use for the dual inhibition of
EGF- and VEGF-receptor family members.

The compounds according to the invention can be used both alone and in combination with
other pharmacologically active compounds, for example together with inhibitors of the
enzymes of polyamine synthesis, inhibitors of protein kinase C, inhibitors of other tyrosine
kinases, cytokines, negative growth regulators, for example TGF-p or IFN-3, aromatase

inhibitors, antioestrogens and/or cytostatic drugs.

With the groups of preferred compounds of formula | mentioned hereinafter, definitions of
substituents from the general definitions mentioned hereinbefore may reasonably be used,
for example, to replace more general definitions with more specific definitions or especially

with definitions characterized as being preferred.



- 6 FEBCZa(%(%4 :_3:%0295#0”0_ or disubstituted am no or a heterocyclic radical
containing up to 20 carbon atoms, Y is either not present or |ower bk 2006
and Z is oxygen, with the proviso that R, and R2 are not both hydrogen; or
R, and R2 together with the nitrogen at%gno whi ch they are attached form a
het erocyclic radical containing up to 20 carbon atons; R3 is a heterocyclic
radi cal containing up to 20 carbon atonms or an unsubstituted or substituted
aromatic radical having up to 20 carbon atons; Gis C -C3-alkylene; Qis
-NH-;  arRleférérceds glven tmatcompeasd bf form@a-1G8haklny| ene, with the proviso that a

heterocyglic tadical, R3 is  bonded vi ring carbon.atomif X.is not

br esent Todnd fcsle Eaph pienenacty of fe'ssPeftuidisithe’ RasttRyhergupitfes kv or

conpounayelbalkpl Ahketerdcycidieidianbéhdednsh R?in?rcarbb%@ioﬂnnd&@mbf theddmiie ot her

hydr ogen \Ibz%v\gr al k droxy-lower al kyl, N i -1 ower al kyl am no-| ower
Y5

al kyl EnNSIaRBY ey bsuteen, mayeT e sis ks uied Ao o8 4 R roBYIo ho

for nul a yificaf; ¥ & <ilher WoEHREENtRYE Idverdiikyl BME Y iRbk)FeAlBr BAKur imnflol Hith e
pi peridyl, | ower kyl - pi perazi nyl, norpholinyl or pyridyl, Y is either not

a
pr esent PERViISQREH RapRy Rz affnat Both bYdieesn ok th  the proviso that R and R2 are
not bot rRJﬁﬁng@%géthgf with tr@rfqt_rggeiﬁ 68 A hicM t}bgy bReafichEd #5ih hefdrdQchi ch

they are attached forma radical selected romthe group consisting of
pyrrol i d@¢igal; piperidyl, |ower alkyl-piperazinyl, di-lower alkyl-

pi per azi ' ; | , ; i g dyl
substittﬁqt%%jag’;g%{%cgg@ d&)@%ﬁ"é@ﬁ%@ ‘%rnsé'gﬁ‘r&lﬁfég&@é’?ﬁ%{aé’ﬁ% I’by hal ogen and
| ower al&kiglG-Gr-alsiengil substituted by one or nore radicals selected

i ndepen t hy: of _Qn not her fromthe group consisting of |ower alkyl,

hydr olxyfaf{gom%r %glﬁd%),a hal ogen and benzyloxy; Gis -CH2- or -C(=0-; Qis
-NH  or X®-ejthed ndt présenpoinli-Ce-atkylene Owitlsthe(proviso Bat 8 he@rod)clic ragiicdl Rs iss ei t her

or 1 ot e AnsEEbo bk s Bt tebelf PLr e X s ot presentor &
salt therachlttiBpeaf.al preference is further also given to a conpound of
formula I, wherein Case 4-32095A
Preference is further given to a compound of formula |, wherein
R, and R; are each independently of the other hydrogen, unsubstituted or substituted alkyi or
cycloalkyl, a heterocyclic radical bonded via a ring carbon atom, or a radical of the formula
R4-Y-(C=Z)- wherein R, is unsubstituted, mono- or disubstituted amino or a heterocyclic
radical, Y is either not present or lower alkyl and Z is oxygen, sulfur or imino, with the proviso
that Ry and R; are not both hydrogen; or
R and R; together with the nitrogen atom to which they are attached form a heterocyclic
radical;
Rj is a heterocyclic radical or an unsubstituted or substituted aromatic radical;
G is Ci-Cs-alkylene;
Q is -NH-; and
X is either not present or C;-C;-alkylene, with the proviso that a heterocyclic radical R, is
bonded via a ring carbon atom if X is not present;
or a salt thereof.

Special preference is given to a compound of formula i, wherein

R, and R, are each independently of the other hydrogen, unsubstituted or substituted fower
alkyl or C5-Cs cycloalkyl, a heterocyclic radical bonded via a ring carbon atom and containing
up to 20 carbon atoms, or a radical of the formula R,-Y-(C=Z)- wherein R, is unsubstituted,



ase 4-32095A
- 6 FEB 1006 13 R, and R2 are each independently of the ot her hydr og@% 2008

| ower al kyl, hydroxy-lower alkyl, or a radical of the fornmula R4-Y-(
wherein R4 is di-lower al kyl am no, pyrrolidinyl, piperidyl, |ower

al kyl - pi perazi nyl, norpholinyl or pyri , Yis either not present or |ower
alkyl and Z is oxygen, with the provisd that R, and R2 are not both
hydrogen; or R, and R2 together with the nitrogen atomto which they are
attached forma radical selected fromthe group consisting of pyrrolidinyl,
pi per i dyhgnd- ondisubdtityted pimyirer arza hgteroaychid ravliaal ra‘lrk@ihing ppfe2zarhdn Homs, Y is

o el BN ARERF Y B, KD Ho B bR TR
Lngreg)e(ndﬁ:jltdgynwr one an(ﬁt hereLrg;n t hengroup con3| sting of | ower al kylamd y
et e BB Bedtien Hepapaich ey 4 fHechRaianate bRSTOESS 1 ¢ ut e

pyri dyl rﬁiacm%omlam}@gbw;a) @arbbﬂilgtdmsr bon atomif X is not present; or a salt
iven to a conmpound of f la | wherein

t her eof . g i‘ t_glreference iis al so orgu
C, - Cral iR e@"? cliggagicelentaiging g 190 Ao *?i@”'é@'ﬁ&éi"t“%ﬂ’ Wedpr 4, nost
especi alshystAite® @fdrhdtRTadical\fRivih | &) b6 BlopRce is further given to a
compound_of formula | mentioned in the Exanples below, or a salt,

especi al§i i G %ﬁkﬂﬁ%‘éutl cally acceptable salt, thereof. Also especially
pref err eglisanp-cgigpounds of formula I, which - according to the above-
descri bed tyrosine kinase_ inhibiti on assays - inhibit HER-1, HER-2 and KDR
wi t h | C30isedhergwt pegsentar<C+Gaalkggne with the provisathat a beteregycliedicahBnis100 nM

Very sp%@,h@éd gé%frﬁ{r?% Idaqtoifr\qff(@ﬁot%r&%htio conmpounds of fornmula | which

i nhi bit e tyrosi nase activity at | east one nenber of the EGF
r ecept oor agaittheredfget her with at |east one nenber of the VEGF receptor
famly (dual inhibition of EG- and VEG--receptor famly nenbers) wth |C50
values in the range of 0.5 nMto 0.5 M especially in the range of I nM to
300 nM Spasiebipreference iafusther giyen td bedmppuing phierkisladsweheénen bi ti on assays.

ESDE‘;' :HZ)%nH rF?fa‘?és %ﬁ%]eﬂ Jr{areh@%f t%%%e‘?% g%ﬁ Slo%r &Mmq@?%/ foul,?}ggl‘é Ee?ait Z
phar mac éhN'rdM;Mey abybepaiower atkyk nmrﬂmmﬂAowetealFﬁBeﬂaﬁﬁirQQWanyl or a radical of
the formula R,-Y-(C=2Z)- wherein R, is di-lower alkylamino, pyrrolidinyl, piperidyl, lower alkyi-
piperazinyl, morpholinyl or pyridyl, Y is either not present or lower alkyl and Z is oxygen, with
the proviso that R, and R; are not both hydrogen; or

R1 and R; together with the nitrogen atom to which they are attached form a radical selected
from the group consisting of pyrrolidinyl, piperidyl, lower alkyl-piperazinyl, di-lower alkyl-
piperazinyl and morpholinyl;

Ra is phenyl, benzodioxolyl, pyridyl substituted by hydroxy or lower alkoxy, indolyl substituted
by halogen and lower alkyl, or phenyl substituted by one or more radicals selected
independently of one another from the group consisting of lower alkyl, hydroxy, lower alkoxy,
halogen and benzyloxy;

G is -CHy or -C(=0)-;

Q is -NH- or -O-, with the proviso that Q is -O- if G is -C(=0)-; and

X is either not present, -CH,- or -CH(CH,)-, with the proviso that substituted pyridyl or indoly}
R is bonded via a ring carbon atom if X is not present;

or a salt thereof.

Special preference is further also given to a compound of formula |, wherein



e 4-32095A
salts of t%ese conpounds which in general leads to an increased solubility

and to inproved physico-chem cal properties. The conpounds of f or mut & REBolt06
salts thereof are prepared in accordance with processes known per se (see
al so EP 682 027, WD 97/02266, WO 97/271@? and WO 98/07726), though not
previously described for the manufacture’of the conmpounds of the formula I,
especially whereby a) in order to prepare a conpound of formula |, wherei n
Gis C -Cr-alkylene and wherein R, and R2 are each independently of the

ot her hyRyargkR, arersachstdepehdehtiyrof shibsthet bydroged, kyweratkyl, ctwdfdxgﬂéwér allof, o

het erocycli ¢ Lcal bonde ja.a rin arbop ato th t so.fhat R
o Ro A il StihS fompl B2 ekl e Rt BB inblii st widich
nitr Ogeﬂoﬁémkﬁl@lpdﬁéﬂrhyl, rbholiye opbyriiyh) &ts fefthen rivt brisehbsyiewecalkgdindd is a
conmpound of the romul a | erejn Hal is halogen, Gis

C, - Cr7- aIWB%‘hé"'fiﬁgeWV’s@ @ﬁt%xa’ﬁaeafer@tr?\éﬂh Y598 Ofef i ned for a conpound
of for mﬂzﬁarib R] ogb@efWaH thd h.nogercm%@i tHe %ré 8ftaBHea fbirh aMadibhidelettdd)

R2 wherein R, and R2 are each I ndependent| ){ he ot her hydrogen

unsubst i ffYP & gpup §9{’9‘§%tlf19tﬂfé’d"8|‘q{'9¥' Riperidyb| %r@%w P@Pfa&'ﬂthdéW@"ﬁyb r adi cal
bonded Vﬁlﬁe]—gmﬁ IHdFREBRMIMELOM Wi th the proviso that R and R2 are not both
hydr ogen, erein R and R2 together with the nitrogen atomto which

t hey ar é?awa@misé,cbwmpaolmmmb stitutedilon ydroxycrdewer-alkoosar pheglYFEB 2006
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wher ei n @Rpsisingiailatyer alkylt kytiroxn fwver akony, émingentamdmnmmo or a heterocyclic

radi cal GYs either not present or lower alkyl and Z is oxygen or sulfur,
(i) a cofpound of the formila IVQIlI /R2 ~C-N- Hal-Y G
Qis -NH-; and

X is either not present, -CH.- or -CH(CHg)-, with the proviso that substituted pyridyl Rs is
bonded via a ring carbon atom if X is not present;
or a salt thereof.

Special preference is also given to a compound of formula | wherein C,-Cr-alkylene G is
attached to the phenyl ring at position 3 or 4, most especially at position 4.

Very special preference is further given to a compound of formula | mentioned in the
Examples below, or a sait, especially a pharmaceutically acceptable salt, thereof.

Also especially preferred are compounds of formula |, which - according to the above-
described tyrosine kinase inhibition assays - inhibit HER-1, HER-2 and KDR with 1C5, values
of less than 300 nM, most preferably of less than 100 nM.

Very special preference is further given to compounds of formula | which inhibit the tyrosine
kinase activity of at least one member of the EGF receptor family together with at least one
member of the VEGF receptor family (dual inhibition of EGF- and VEGF-receptor family

members) with ICs values in the range of 0.5 nM to 0.5 pM, especially in the range of 1 nM

to 300 nM, based on the above-described tyrosine kinase inhibition assays.

Especially preferred are further also compounds of formula 1in which G is C,-C;-alkylene

since the amine group of such compounds allows to generate pharmaceutically acceptable



, X-R3 wherein Hal is halogen, Gis Cl-C7-al kylene, Z is oxygen and the

renai ni K@sedp3IU®Pdent s and synbol s have the neanings as defined for a
compound of formula I according to claiml, is reacted with a conpougﬁ&ﬁ@%
the fornmula R4-H wherein R4 is unsubstituted, nmono- or disubstituted '

or a heterocyclic radical containing at |east one nitrogen ring atom
wherein the heterocyclic radical is attygched to the hydrogen atom of R4-H
via a nitrogen ring atom or (ii) a conpound of the formula V Q, X-R3
wherein Gis Cl-C7-al kyl ene and the remai ning substituents and synbol s have

t he neani hgs, ., as defined f a _co d.of fornula I eacted with a
Eormpoundel St RESs SFRRP o Teilin SPNBZ BosS o pRitstirned sglBib ad Eimbiovedny v
SOH whephydicdRéhanidalpropsrties.he neani ngs as defined above under fornula | and
Z i s oxygen, whereby a conpound of forrmula I which results from process b)
(i) or (ii) is optionally converted into the respective conpound wherein Z

is sulfoghe céanpbundy&%mma pér%l%% fhefed? arawépﬂreafin é%ra-ﬂnee byith e85l Kaowh
-C(=0) - or Cl-C6-a

(%I oup is attached to
e NRLRS! SefbenolseLrs 678 027N, ST/B53H8, WO 271505188 20 WORH/ GHT26b thchapor
SUbst | Yeiichsnils ALY SRR ARATBARL RS o8I RS PR il Sy GBI of

formula |, 1Is reate a conpound of fornmula XIl NH ( erein RL
and R2 W?ﬁe@bh/he meani ngs as defined for a conpound of formJIa l; or d) in

order t r o f I 1:00G a

order S RSHBES RosTRUNDAR PR | Wi BH0COC Sl el e,

wher ei nautthétz(aae bmlylhdgpenmnﬂ)sof the other hydrogen unsubstituted or substltuted alkyl or
cycloalkyl, or a heterocyclic radical bonded via a ring carbon atom, with the proviso that R,

and R; are not both hydrogen, or wherein R; and R, together with the nitrogen atom to which
they are attached form a heterocyclic radical, a compound of the formula |l

_X—R,

Hal\ ] ) (n,

wherein Hal is halogen, G is C;-C;-alkylene and Ry, Q and X have the meanings as defined
for a compound of formula |, is reacted with a compound of the formula Il

Rin
N
e

2

—H (m,

wherein R, and R; are each independently of the other hydrogen, unsubstituted or
substituted alkyl or cycloalkyl, or a heterocyclic radical bonded via a ring carbon atom, with
the proviso that Ry and R, are not both hydrogen, or wherein R, and R; together with the

nitrogen atom to which they are attached form a heterocyclic radical;



att achedase 4 3ROMRIR2 noiety, is reacted with a reducing agent to produce
the corresponding conpound in which Gis Cl-C7-al kyl ene; Case 4-320958¢p 106
FEB 2006 -17 whereby functional groups which are present in the starting
conpounds of processes a) to d) and are not intended to take part in the
reaction, are present in protected formgf necessary, and protecting groups
that are present are cleaved, whereby the said starting conpounds may al so
exist in the formof salts provided that a salt-fornming group is present and
a reaction in salt formls ossi bl e; anpd, if o des a co und f

For mur o) T 78" BRREPHIBH Sareding o frtiuhh e f ool 19 FOFAR S | a
free conpgvificaof fHer fBtthd@a R,1\6(CEH)Y GhéRsh RDIsQJr@uﬁs?tltlﬁted aﬂoﬁ@hﬂlmﬁbsma@kjt of a

conmpound of forrmula | is converted into the free conEoun anot her salt,
and/ or ®@MiRg Rt 3 hategpeycliciagdical Yds #fiberne persenbemigwar i Y'@“gezp‘ér%t’@‘%ﬂ Pto the
i ndi vi dygjpyd somers. Description of the process variants: Regarding process
a): The reaction between a conpound of fornula Il and a conmpound of formula
111 prefi@pmompoupdpéthefparédailyy a suitable inert solvent, especially

NN- di met hyl formam de, in the presence of a base such as potassium
carbonate, at tenperatures fromroomtenperature (RT) to 100 C.

Al ternatively, the reaction between a conpound gfXfe la Il and a conpound
of formula 111 takes place in a suitable solv@nt, e.g. |ower alcohols, such
as ethanol, in the prgsence of for exanple a .U|table catal yst such as Nal,
preferably at the reglux Lﬁﬁperature of oknent enpl oyed. In a conpound
of formula I1I, pre erably chl oro rding process b): (i) The
reaction of a conpo Rgrnul P qoand of t&¥)formula R4-H
preferably Hagkesy Iace in ¢ solgent especially al cohols, e.g.
ated tenperature, preferably near

| ower al cohol s such as n-butanol el
the boiling tenperature of the soiMwent enployed. In a conpound of formula
IV, Hal is preferably chloro. (ii) The reaction between a conmpound of
formula V and a conpound of forrmula VI preferably takes place in the

pr esencevrmfem—(ahszwedﬁgeyideds Eq@mqumyar Zﬁb/bsryglbin NNl théd\rdnediniagBubstitusrma aodn
tetrafluro

dIISO | et mne, or in the presence of
(benzot FYEDEREYE 155 QebyRos PR upieHiong PATPRGIY ShOERABhREFRHERAP R o at e
(BOP) am@ladiédr_wttmldmmppbndi bhthe formula RWH whérein REis tunsehstienéd, rﬁwch ors for
exanpl e d%’u%tﬂbt@%ta\%ko or g%n}erodycpcr i%]:iﬁ:%ﬁl:)olr%ai%tng %Ileacﬁosr%ae rliltfrogen ring atom
wherein the heterocyclic radical is attached to the hydrogen atom of R,;-H via a nitrogen ring
atom, or

(ii) a compound of the formula V

R R,
R2 i, N
H_‘N/ | /\’\ /) (V)
N N N
G H

wherein G is C4-Cr-alkylene and the remaining substituents and symbols have the meanings

as defined for a compound of formula |, is reacted with a compound of the formula VI



- 6 FEB &4e4-32@sA conpound of fornula | which results from process b) (i)
or (ii) can be converted into the respective conpound of formula I_Wp Eﬁﬁm
Zis sulfur, for exanple, by using an appropriate sulfur conpound, EF
using reaction with Lawesson's reagent (2,4-bis-(4

met hoxyphenyl ) 2, 4-di t hi oxo- 1, 2, 3, 4-di t hjg- phosphetan) in a hal ogenated
carbon hydrate, such as dichl oronethane, or an aprotic solvent, such as

tol uene or xylene, at tenperatures fromabout 30 C to reflex. Regarding
process c): The reaction of a conpound of formula XI with a conpound of
formula XII preferably tdkes place in a suitable inert solvent such as

N, N-di met hyl formam de angd in an inert, for exanple an argon or nitrogen,

at nrosphere, in the presence of dlethxgqcyanphosphonate, preferably at about
0 C. Regarding procesgxﬂ ﬁ?ﬁ reduci'ng agent used in process d) is
preferably I|th|BnraIun1n|u ydri de or diisobutyl- alum nium hydride. The
reaction preferably takes place under those conditions described in Exanple
79 or 141 respectively. Additional process steps In the additional process
st eps, t ‘Rﬁﬁﬁ npounds
whi ch shou %ﬂ@%ﬁ#@éﬁ@gﬁﬁ@ r&%@%g%@ﬂ%%ﬁgé ep%?é@@%féﬁ%?hﬂ%wggﬁcted
formor my be protected for exanpl e by one or nore protecting groups. The

protecti ) rtly r ved. rding to one of the
nown. mibsder BBl ordbhuip bt e AR ol plegFSy B AT ¢ Py

i nt r oducmeventel intonthe esspecivedehepaunddvheréiniZ igxalfige} e, in "Protective G oups in
Organic Chem stry", Plenum Press, London, New York 1973, and in "Methoden
der organi schen Chem e", Houben-Wyl, 4th edition, Vol. 15/1,

Geor g- Thi) émerdéetd ;agparStaxtdrwuhdemml, wherdireGde r@(=\0)- & €p0palkylehet ecti ve

G oups i _ nt hesi s" W | , New York 198

char not SO Ehe g FadBin grous B dached bifie RFR; ol Scarwrmsinis foomula .
i.e. wtijout the occurrence of undesired secondary reactions, for exanple
by sol volysis, reduction, photolysis or alternati vela% under physi ol ogi cal
conditions. The end products of formula | may ivenz al so contain
substituents that can al so be used as protectyf ng groups in starting
materials for the preparation of other end prdducts of forrmula Case 4-32095A
- 6 FEB 1006 o ~N

N/) x),

Li—O {C4-Ce-alkylene)

wherein the substituents and symbols have the meanings as defined for a compound of
formula |, is reacted with a compound of formula XH

N—H (Xib),

wherein R, and R; have the meanings as defined for a compound of formula |, or

d) in order to prepare a compound of formula !, wherein G is C,-Cs-alkylene, a compound of
formula 1, wherein G is -C(=0)- or C,-Cs-alkylene-C(=0)- wherein the carbonyl group is
attached to the NRR; moiety, is reacted with a reducing agent to produce the corresponding

compound in which G is Cy-C;-alkylene;



-19 |. Thes4-3H0OBANn the scope of this text, only a readily renovable group
that is not a constituent of the particular desired end product Of-j§FFykﬁﬁ
| is designated a "protecting group”, unless the context indicates

ot herwi se. CGeneral process conditions Al process steps described here can
be carried out under known reaction congi.tions, preferably under those
specifically nentioned, in the absence of or usually in the presence of
solvents or diluents, preferably those that are inert to the reagents used
and able to dissolve them in the absenee or resence f catal ysts

condensPhgreRydwicdioga! Q{G‘Hﬁsr‘%’l‘i“FE PHyPTRgRMIR L ef%?”' 8 LaMpPrENTD Fﬁ%‘ﬁéﬁ@ gl d

typi cal hyg 67 h@nteNEEPRABKS parfmnhexaémioﬂ 4rd éﬁ'@@dﬁh ﬁr@féaed#eﬂﬂ ndiéa;assw the
type of reaction and/or reactants at reduce nor mal el evat ed

t enper adid Broteing gsqupsdhat are present areeeavednwbargby t'f‘et %ﬁlcéa@mngl%ﬂ@unds
f -60 C, at
e ot gy 4PERA P Mo ol of sdfs ftIAEd thaba St iy BB e Blesefity ?

C or at t e b0| _ e sol vent
used, uregshomimsaltdheniscpgssdisure or in a cl osed vessel i f need be under
pressure, and/or in an inert, for exanple an argon or nitrogen, at nosphere.
The invention relates also to those enbodi nents of the process in which one
starts &mdyif so desinegoandmpbural oidbineulal thusyobiinebisaoneertddintoraretiiet e and

carries S S age,
Forms. acQtbedify ThaRUFT b G Pbug 8RSl s SR RERET ot B0 2RE

st ar t i ngaltwlt @corapourn dfferniuda hisadonaenezbiotd the fréerdowgioune opanacthét saltpand/pr @duces
a conpo obt.ai nable b f th rocess . accqrdi to .t he |nvent|on
inder” VHuE Y RS ComralpRD AL ot i S eq PiE e8P RS Compound i n
situ. In the preferred enbodinent, one starts fromthose starting materials
whi ch | gad th congounds descri bed herei nabove as preferred. In the
preferrﬁ@ig¥E§E+§ﬂﬁﬂllg§§éﬁﬁ@@ﬁd of formula | is prepared according to the
processes and process steps defined in the Exanpl es. The conpounds of

formula_l, including their salts, are al so obtainable in the form of
hydr at eBe9YANGRIPFESA)st al s can i ncl ude for exanple the sol vent used for

cryst al The addctibn beNeRh e donmsounalor ﬁirﬁﬁﬂa Il &@btcbﬁﬁ)oﬂﬁdi Bf forhBIaNR \Wraibaibly Ng
material s and/ or internedi ates, as wel rocesses for the preparation

Case 4-@b69plece inaspiipblemert. S?bfevh@ﬁe%(f'a"ya}' Jimeiiferaamide Jndhe eresgnce ofi s
i nvent i gBasé BudH'Ss potassimedrmaed aiRMperstife? fdriFddmmperature (RT) to 100

°C. Alternatively, the reaction between a compound of formula ll and a compound of formula

i takes place in a suitable solvent, e.g. lower alcohols, such as ethanol, in the presence of
for example a suitable catalyst such as Nal, preferably at the reflux temperature of the
solvent employed. In a compound of formula Il, Hal is preferably chloro.

Regarding process b).

(i) The reaction of a compound of formula IV and a compound of the formula Ry-H preferably
takes place in a suitable solvent, especially alcohols, e.q. lower alcohols such as n-butanol,
at elevated temperature, preferably near the boiling temperature of the solvent employed. In
a compound of formula IV, Hal is preferably chloro.

(il) The reaction between a compound of formula V and a compound of formula VI preferably
takes place in the presence of O-(1,2-dihydro-2-oxo-1-pyridyl}-N,N,N',N-tetramethyluronium-
tetrafluroborate (TPTU) and N,N-diisopropylethylamine, or in the presence of (benzotriazole-
1-yloxy)-tris-(dimethylamino)-phosphonium-hexafluoroborate (BOP) and N-methylmorpholin,
in a suitable inert solvent, such as for example N,N-dimethylformamide, preferably at RT.



nmat er i al%asgr4é3%osgéé°' and reaction conditions so selected as to enabl e %EEB 2006

preferred conpounds to be obtained. The starting materials used in

above descri bed processes a) to b) are known, capable of being prepared
according to known processes (see also EP 682 027, WD 97/02266, WO 97/27199
and WO 98/07726), or commercially obt ai Wl e; in particular, they can be
prepared using processes as described in the Exanples. In the preparation of
starting materials, existing functional groups which do not participate in

t he read tsfipsrlbfdornmla NEBRA $€Wits fizen proeteCh)e). or fiNeiadbeasbnPeRéERtd the

groups, their introduction t@gg %hei_r renpval_are descri bed above or in the
Exanpl eSesRestyst Gempeiind ofdormula hpereins & Sfir.{gr S YLUSINAR PRRTEPEAHE s

sal ts t haf@odoriplngl é.g. Bany ERI6R With 8wk SssHd RBgentP@vbisiesl that sal t-form ng
groups are present and the reaction with a salt is also possible. Were the

t er m st anetheyPhandla 4rkhipxo-l2et Hithiainhoephatan)dn @ halaosnatedicarbon srale t s
t her eof S?Eﬁ A %&dﬂﬁi&@nbiﬁ%hé’."&% ANSRS Siveds, SUBR S GRS &@le‘?@? at @Hﬁ:eraﬁu?e@ mpound
a l e I g conmpound o ormul a

of formu can prepared for exanple by reactin

VI Q- Xrorsabm 36 ‘Cupirgfluwherein Gis C, -C7-al kyl ene and R3, Q and X have
t he meani ngs as defined for a compound of formula I, with e.g. thionyl
hal ogeni de, preferably thionyl choride, in the presence or absence of
pyri di ndRegardimgnpravess cxol vent, for exanple toluene or in a 1:1 m xture of

For ol o 1 rSrstoRtbr A ing Of Frl Bl o cdebhderroRtud b Rlers iy iR
VI 11 Capinos-i32aGeMable irkritb/ep08bch ﬁNQé-ﬁ?mh)(IMkmhmjde@}dahlaw)i(mgg)\;onlm RS

is lower _al kyl, especiall t hyl ..or |, .and R3 an e th
reani nganadenes SREHH SmAsBIT AN I rBt et ARt Sy R BR gl P 2hm
hydri de,abbat @PCi nert sol vent, especially ethers, e.g. cyclic ethers such as
tetrahydrofuran, preferably at the refl ux
Regarding process d):
The reducing agent used in process d) is preferably lithium aluminium hydride or diisobutyt-
aluminium hydride. The reaction preferably takes place under those conditions described in

Example 79 or 141, respectively.

Additional process steps

in the additional process steps, carried out as desired, functional groups of the starting
compounds which should not take part in the reaction may be present in unprotected form or
may be protected for example by one or more protecting groups. The protecting groups are
then wholly or partly removed according to one of the known methods.

Protecting groups, and the manner in which they are introduced and removed are described,
for example, in "Protective Groups in Organic Chemistry”, Plenum Press, London, New York
1973, and in "Methoden der organischen Chemie”, Houben-Weyl, 4th edition, Vol. 15/1,
Georg-Thieme-Verlag, Stuttgart 1974 and in Theodora W. Greene, "Protective Groups in
Organic Synthesis", John Wiley & Sons, New York 1981. A characteristic of protecting
groups is that they can be removed readily, i.e. without the occurrence of undesired
secondary reactions, for example by solvolysis, reduction, photolysis or alternatively under

physiological conditions.

The end products of formula | may however also contain substituents that can also be used

as protecting groups in starting materials for the preparation of other end products of formula



t enper atQase 40320068 sol vent enpl oyed. Alternatively, a conmpound of fornula
VII may be prepared by reacting a conpound of fornmula VIII with

dii sobutyl-alum niumhydride, in an inert solvent, for exanple in ~ b FEB 200
tetrahydrofuran or in a 1:1 m xture of dichloromethane and di oxane,
preferably at RT. A conpound of fornulagg/ !l wherein Qis -NH can be
prepared for exanple by reacting a conpound of formula I X Hal RS (Co Cs

al kyl ene) wherein Hal is halogen, preferably chloro, and R5 is as defined
above for_a conpound of forpmula VIII, with a conpound of the fornula

H2N- X- RS, Thpe Mt tRe seree & histiext paly arfsaﬁ'ivrrsmoagbia@r PyRethat @r”oéaé‘ﬁﬁﬁﬁ‘ﬂﬁm of
formul a of thelyd lwbr%e%wéa and sro%%v&%nﬁmsm]sa&esvdo rafi¥Rh SproteRANG §iodbt, inleayer

al cohol s such as n-butanol, preferably at the boiling tenperature of the
sol vent thenganigad indigates Olj'le[m%r catalytic conditions e.g. according to the
Buchwal d reaction conditions such as those described in St ep 133.1 of
Exanpl e 133 bel ow. A conpound of fornula VIII wherein Qis -0- can be

pr epar e @Geheral ercoeps eotditionsact i ng a conpound of fornula | X, Whl chis

PED 2000 P5Pe SiEhs ESrlbel s Pl R B LAkl BB Tolencii o) o

t he rrealprefgmblyamdief thosd spédficadly ceentioner] i thef atrsenteaof or usually muthée ptdsencenefr t

sol vent s N, N- di rm and..ipn the rese se such as
ot nesi SHVERS B0 AR, speerah, PRl el st ey s e BPa RS 1ERT S oo R ARSaBE °C

Al t er natthers|ily the Sissepas bopiesencesh chtatgdts rcontiemsing aganis dr néutfaising lagehtX, foay
first be reduced to the corresponding alcohol, e.g. under conditions

descr i beseraplgvien exshangerspiyeisaleation exthangess fpioenampie inftbe kil torm depeadingt hen

ei ther Bg tﬁ& Ie%‘i' Bééﬂgi in %n&Bbe%%t%éé)ét rbGcd L hokhaA &%}b\?é}e Red ten J%O?uré’ Refer

condi ti ons d above reparation of formula VIII
V\/ner ein e@amsle-umme rapge frony éaet"@do\abow ‘&Qf&mﬁmfmbbfffrqrn@bbolr mul a HO X- R3,

d 3 d of
Formul a1 1 Ff 18080/ 6P Glarl SRS, 607c AP P20 A0 02 Rodfip Eic ©
exanpl e abtherbedlicgipoint af tengniventiusdd, bodauhtmOSMamotmewmenpmmdloaéd véssel, 8r nul a
X wher e'ngecjj_l% ]uh nﬂ}(ﬂegﬁqﬁg anglr oiflr? 'ﬁlméﬁ ?&le%ﬁfp{e:aerb ow?)? nﬂpo o?ﬁh f' ned

above un oxygen, presence dam ne,
in an inert solvent such as e.g.

The invention relates also to those embodiments of the process in which one starts from a
compound obtainable at any stage as an intermediate and carries out the missing steps, or
breaks off the process at any stage, or forms a starting material under the reaction
conditions, or uses said starting material in the form of a reactive derivative or salt, or
produces a compound obtainable by means of the process according to the invention under
those process conditions, and further processes the said compound in situ. In the preferred
embodiment, one starts from those starting materials which lead to the compounds
described hereinabove as preferred.

In the preferred embodiment, a compound of formula | is prepared according to the
processes and process steps defined in the Examples.

The compounds of formula |, including their salts, are also obtainable in the form of
hydrates, or their crystals can include for example the solvent used for crystallisation

(present as solvates).

Starting materials

New starting materials and/or intermediates, as well as processes for the preparation



tetr ahy raes-appogn ef erably at RT. A conpound of formula XI can be prepared
for exanple by reacting a conmpound of fornmula WVIII with LiOH, prefer%ﬁ:lr@ %
a mxture of dioxane and water, at elevated tenperatures, preferably

t hose conditions described in Step 141.4 of Exanple 141 bel ow. The remaini ng
starting materials are known, capable o0fybeing prepared according to known
processes, or conmmercially available; or in particular, they can be prepared
usi ng processes as described in the Exanples. Case 4-32095A - 6 FEB 2006
-23 Phar maceuti cal conpositions, nmethods, and uses The present invention

r el at es thgreof, @ee ewismidesubiest Ofdbﬁp@éﬁ"ﬁlpﬁdﬁ thenarefersdenbediment GHpf shadings
formul a t ive
i ngr edi enl'?tEH&s%r?Eé% can %Eﬁﬁ{s@ d@@ﬁ%%?%ﬂe%te?ﬁésﬁ ﬁ??@%?’rgﬁeﬁe@@the di seases
ment i onegmpoundetdagdbiained. Corrp05| tions for enteral adm nistration, such
as nasal, buccal, rectal or, especially, oral admnistration, and for
parenteral adm nistration, such as intravenous, intranuscul ar or

subcut aﬁ'ém@aahdgimﬁtsriaisaufsmn the abevenddsicobetbproaessealag to bsaredinawiny capablensf, ar e

especi al referred T ositions cont i al one
o PCo aeha BRI KSR Prinesres. GRF e b5 882 D21 R 4PHRE WO e

dosage @7/2199amdiWO I8MQT 726, mmodmmadny unainablbem pirtiederethieg chr ber eat ed and
upon the species, its ag \/\g %B'h ang\ (#%alv dual condition, the individual
phar mac QKERAIEH USiggPEOcessRs atdeshoned Bythg ation. The present invention
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wherein G is C;-C;-alkylene and R,, Q and X have the meanings as defined for a compound
of formuia 1, with e.g. thionyl halogenide, preferably thionyl choride, in the presence or
absence of pyridine, in an inert solvent, for example toluene or in a 1:1 mixture of acetonitrile

and dioxane, preferably at -10 to 0 °C or at RT.

A compound of formula VIl can be prepared for example by reacting a compound of formula
Vil



active atggeongptogmctive ingredient). If desired, the said pharmaceutica
conpositions nmay also contain further active conponents, for exanple FEB 7006
cytostatics, and/or may be used in conbination with known therapeutig
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conposition which is suitable for adm nistration to a warm bl ooded ani nal,
especially humans or conmercially useful mammals suffering froma disease
whi ch responds to an inhibition of a protein tyrosine kinase, especially to
a dual inhibition of EGF- and VEGF-receptor fanily nerberR; especially a
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formula | for the inhibition of a protein tyrosinelkinase, especially for
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met hod for the treatnent of one of the pathological conditions nentioned
her ei nalseUwoved getarmuiaiXs di sease which responds to an inhibition of a
protein tyrosine kinase, especially to a dual inhibition of EG- and VEG--

o)

)K N N/) (1),
(Cy-Cq-alkylene) H

R;—0O

wherein Hal is halogen, preferably chloro, and Rs is as defined above for a compound of
formula VIH, with a compound of the formula H,N-X-R3, wherein R; and X have the
meanings as defined for a compound of formula |, (i) in a suitable solvent such as alcohols,
especially lower alcohols such as n-butanol, preferably at the boiling temperature of the
solvent employed or (i) under catalytic conditions e.g. according to the Buchwald reaction

conditions such as those described in Step 133.1 of Example 133 below.

A compound of formula VIl wherein Q is -O- can be prepared for example by reacting a

compound of formula IX, which is preferably N-protected in the pyrrolo-pyrimidine moiety,
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FEB 2006 anount effective against the_gai.d di seases, to a warm bl ooded
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phar mac eoididis! deserfisepibabl eorthé prépaeationfof aesppouad byfoammmmwmr@iﬁ diermul a |
which is said to be preferred, or a pharnmaceutically acceptable salt

t her eof O‘f“or the preparation of a pharmaceutical conposition for the
therapeutl c and al so prophyl actic managenent of one or nore of the di seases
ment i on her ei nabov speC| ally a opI ast di sease, in particular if

The. i S oeoBmouE SR Trah i BHe a6 I aplecReReTE & SPREBRT gl
especi avlwith ® cémpoigld Oflm\glfd@mmaom of EG-- and VEG--receptor famly nmenbers. A
conmpound of forrmula | may al so be used to advantage in conbination with
other antiproliferative agents. Such antiproliferative agents include, but
are not limted to @ onmatase inhibitors, antiestrogens, topoisonerase |

i nhibitors, topoisomgrase |l inhibitors, mcrotubule active agents,

al kyl ati ng agents, J&L{one deacéetyl ase inhibitors, farnesyl transferase

i nhi bitors, HaOX=2Yi nhi bﬂa(l)rs, MVP i nhi bitors, mIOR inhibitors,
antineoplastic antinmetabolites, platin conmpounds, conpounds decreasing the
protein kinase activity and

wherein Hal is Halogen, preferably chloro, Y has thé meanings as defined above under
formula I, and Z is oxygen, in the presence of triethylamine, in an inert solvent such as e.g.
tetrahydrofuran, preferably at RT.

A compound of formula XI can be prepared for example by reacting a compound of formula
VIl with LiOH, preferably in a mixture of dioxane and water, at elevated temperatures,
preferably under those conditions described in Step 141.4 of Example 141 below.

The remaining starting materials are known, capable of being prepared according to known
processes, or commercially available; or in particular, they can be prepared using processes

as described in the Examples.
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prophylactic or especially therapeutic treatment of the hurman or animal body, to a process

for the preparation thereof (especially in the form of compositions for the treatment of
tumours} and to a method of treating proliferative diseases, primarily tumour diseases,
especially those mentioned above.

The invention relates also to processes and to the use of compounds of formula |, or a
pharmaceutically acceptable salt thereof, for the preparation of pharmaceutical compositions
which comprise compounds of formula |, or a pharmaceutically acceptable salt thereof, as

active component (active ingredient).

If desired, the said pharmaceutical compositions may also contain further active
components, for example cytostatics, and/or may be used in combination with known

therapeutic processes, for example the administration of hormones or radiation.
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ant racycl ° nes C?OXOI’UbI cin (including |liposomal formulation, e.g. CAELYXTM,

epi rubi cin, idarubicin and nenorubicin, the anthraqui nones m toxant r(ﬁﬁﬁaﬁﬁﬁ
| osoxantrone, and the Case 4-32095A -27 - 6 FEB 2006 podophil |l ot oxi nes

et oposi de and teni posi de. Etoposide can be adm nistered, e.g., in the form
as it is marketed, e.g. under the tradémark ETOPOPHOSTM Teni posi de can be
adm nistered, e.g., inthe formas it is marketed, e.g. under the trademark

VM 26-BRI STOL TM Doxorubicin can be adm nistered, e.g., inthe formas it
i s mar kErefdrenee @5 giverdfar at glarmbcadiesibacknpiisRbBlwkEEH IN'EMtatE@forldﬂhnmlatraimn tba

d t '
e Besel A Rrkrbectaly BufRr or imiercrlitisel abistnas Hfenda Foma, ¢ o m
as it i aaseasekwhitd re@ogndswdmnmw@oﬁmfaai@wmymwﬁm@é ebpéaaignb aanel can be

admi ni st red in t formas, it rkete der the trademark
NOVANT AR GF LRI oY MR bR AsgeP B & PRSP c RSt ubul o
stabi | | ébmﬁnﬁﬁ@aﬁqeﬁé@ﬁ aﬁt:gfdﬁ%t@?rhdduﬁd YRR IFof thelintibifen of%‘brd?élh limted
to the taxanes paclitaxe docet axel he _vinca_al kal oi ds g.,

vi nbl asbireine kisgssiespegialy Rbfhesiuanisnbtion st EGFjane N EGF-FRoealgs damil [y
Vi nCr | S iehfoetddr sharBeb ticl Stdbiibie diherde, @étﬁ@r mﬂatm Bhkones, such

as epothi | one ‘B and D. Docetaxel can be adm ni st er ed in the formas
it is nibreasgutieally acegpielle caEiert r ademar k TAXOTERETM \/ an astine sulfate
can be admnistered, e.g., inthe formas it is marketed, e.g. under the

trademark VINBLASTIN R P.TM Vincristine sulfate can be a}dm' ni stered, e.g.,
i n the Adihamacquticaicompasiticador ibe grophitistic errspecialie therapemficmasaoament of
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whi ch poSSess an |'fera Ve Pacti v ‘ty. The term "farnesyl transferase
i nhibitors"” relates to conpounds which inhibit the farnesyl transferase and
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single-dose type comprising in the preferred embodiment from approximately 5% to
approximately 20% active ingredient. Unit dose forms are, for example, coated and uncoated
tablets, ampoules, vials, suppositories or capsules. Examples are capsules containing from

about 0.05 g to about 1.0 g of active substance.

The pharmaceutical compositions of the present invention are prepared in a manner known
per se, for example by means of conventional mixing, granulating, coating, dissolving or

lyophilising processes.

The invention relates likewise to a process or a method for the treatment of one of the
pathological conditions mentioned hereinabove, especially a disease which responds to an
inhibition of a protein tyrosine kinase, especially to a dual inhibition of EGF- and VEGF-
receptor family members, especially a corresponding neoplastic disease. The compounds of
formula |, or pharmaceutically acceptable salts thereof, can be administered as such or in

the form of pharmaceutical compositions, prophylactically or therapeutically, preferably in an
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01/ 5889%ratehh tidsthe Kiths844sp échillg&) aguaasibities bgFMndVEGFtecgitopfaniilp  Cancer
Research 59 1999) 5209- 5218 y F. Yuan et al in Proc. Natl. Acad. Sci.

USA, volMeMeEs. . 14765- 14770, Decenber 1996, by Z. Zhu et al in Cancer
Res. 58, 1998 3209- 3214, and by J. Mrdenti et at in Toxicologic

Pat hol og% vol. 27, no. 1, pp 14-21, 1999; in W Case 4-32095A - 6 FEB 2006
e present invention relates especially also to the use of a compound of formula |, or a

pharmaceutically acceptable salt thereof, especially a compound of formula | which is said to
be preferred, or a pharmaceutically acceptable salt thereof, for the preparation of a
pharmaceutical composition for the therapeutic and also prophylactic management of one or
more of the diseases mentioned hereinabove, especially a neoplastic disease, in particular if
the disease responds to an inhibition of a protein tyrosine kinase, especially to a duat
inhibition of EGF- and VEGF-receptor family members.

A compound of formula | may also be used to advantage in combination with other
antiproliferative agents. Such antiproliferative agents include, but are not limited to
aromatase inhibitors, antiestrogens, topoisomerase | inhibitors, topoisomerase Il inhibitors,
microtubule active agents, alkylating agents, histone deacetylase inhibitors, farnesyl
transferase inhibitors, COX-2 inhibitors, MMP inhibitors, mTOR inhibitors, antineoplastic
antimetabolites, platin compounds, compounds decreasing the protein kinase activity and
further anti-angiogenic compounds, gonadorelin agonists, anti-androgens, bengamides,

bisphosphonates, antiproliferative antibodies and temozolomide (TEMODAL®).



-29 00/ $H284-soubsW0O 94/ 10202; Angi ostatinTM described by M S. OReilly et
al, Cell 79, 1994, 315-328; and Endostati nTAl, described by M S. (3é¥ﬁgﬁ%i
et at, Cell 88, 1997, 277-285; conpounds which decrease the activit

are especially conpounds which inhibit the EGF receptor, especially the
tyrosine kinase activity of the EGF recgptor, and conpounds binding to EG,
and are in particular those conpounds dgenerically and specifically disclosed
in WO 97/ 02266 (describing conpounds of formula IV), EP 0 564 409, WO

99/ 03854, EP 0520722, EP 0 566 226, EP 0 787 722, EP 0 837 063, WD

98/ 1076 Thewem ArgueRse inkibitosy’/ aposwd, heven 9148 38 gompayundssyliaich ihibjt the\D

96/ 3398%str %HT’B%BG&&({)\PI gnhg%ﬁ\fegélﬁn bifhe as%ia‘stY%Eg aﬂ&ro%feﬁ@ﬁlohg%hﬂqgst%ﬁé%nér €

not limfte unds oS|I ne
acti vi t yo estrofef antbesttadicxhwew&ttwejy SHie hennmczkaiasohut i$ nbi Ibmtemkts steroidsas t hose

or ot €1 n e aRliesttt ARofeyers i FATRRHL PasoRs e85, © Compounds
beIr ?glglo lagnmcnglmthmn?lldeuwuzcﬂe dbdmlsﬁlzsmﬁamgglgIanplwn?rgbslpetﬂmy, legpmieial |y
pyr azol ST BYBANBEeb st poby i Y T | BOpRAPRR; 5 Bderhe

pyrazo[ %aeeﬁ\bﬂ&ARcomgmw Formpestahe eay bk raumxmﬁsredera@eqn #d form as it is
pyrido[ 2, 3-d] pyri m di nes. Preferabl é the termrelates to those conpounds

di scl os &wrkefetie.goendes trptradgmark LESTAROND Fadieasle canbevisioministress €8 ofipounds
whi ch d ly th
NLC SO £ BEnRLY L8 Ofock I PASUEAR AETAES, Spdtotinafil Ly 1 hose

pr epar atdoministessed; elze,dn thenfori® 2201 i4 Ssafigtedje.g hurdemifetnatienadrk ARIMIREX™Ki nase C
i nhi bit furth Cl compounds t hat. .decr klnaeativity
ond whi CRitge Gra Be paEhet, f SORA BrTan f A rH Bt TR LR, beent
I nvent i FEMXRAMGFENMAR™( @rmwéﬂﬂrhﬁéldaﬁ%@dmm@ﬂé&e d.! RIB& forindeliBig9) ,

PKI 166, PTK787, ZD6474, GA2016, CH R-200131, CEP-7055/ CEP-5214, CP-547632

and KRNIgEketeg R 0. wiler hectade "&QS}YWIN@EW1 ng anot her nechani sm of action

than degr&ash | ted to
e.g. thgl | do&ﬁ%ﬁn%}ﬁ%%‘i\xﬂ@r&b cel eco%aag{éﬁ{mg?{p%ggx tpich 1éééﬁ3 atb%ég The

t er m " gdikiter i naﬂ@gﬁrw useful gy the dgatmend; pﬁhwmn@désept@mosﬁyemaqt tumersd to
abarelix, goserelin and goserelin acetate. Goserelin is disclosed in US
4,100, 274 and can be admnistered, e.g., inthe formas it is marketed,

e. g. undée tenve"antigsterasnR” FEOusEDEbeTein relafigsde ebinpounrds Wwhich entagbaize the effect as

di scl osgfledifbddns 2t Bit%siBien ARHIH1S2P IR temPireided A REnot fimited to

tamonxifen, fulvestrant, raloxifene and raloxifene hydrochloride. Tamoxifen can be
administered, e.g., in the form as it is marketed, e.g. under the trademark NOLVADEX™.
Raloxifene hydrochloride can be administered, e.g., in the form as it is marketed, e.g. under
the trademark EVISTA™. Fulvestrant can be formulated as disclosed in US 4,659,516 or it
can be administered, e.g., in the form as it is marketed, e.g. under the trademark
FASLODEX™.

The term “topoisomerase 1 inhibitors” as used herein includes, but is not limited to topotecan,
irinotecan, 9-nitrocamptothecin and the macromolecular camptothecin conjugate PNU-
166148 (compound A1 in WO99/17804). Irinotecan can be administered, e.g., in the form as
it is marketed, e.g. under the trademark CAMPTOSAR™. Topotecan can be administered,

e.g., in the form as it is marketed, e.g. under the trademark HYCAMTIN™,

The term “topoisomerase 1l inhibitors” as used herein includes, but is not limited to the
antracyclines doxorubicin (including liposomal formulation, e.g. CAELYX™), epirubicin,

idarubicin and nemorubicin, the anthraquinones mitoxantrone and losoxantrone, and the



-30 TheCaes m32805A- andr ogens” as used herein includes, but is not limted to

bi cal utam de (CASODEXTM, which can be fornul ated, e.g. as discl osedh FpB UB6

4,636,505. The term "bengam des" relates to bengam des and derivatives

t hereof having aniproliferative properties. The term "bi sphosphonates” as

used herein includes, but is not limteg.to etridonic acid, clodronic acid,

tiludronic acid, pamdronic acid, alendronic acid, ibandronic acid,

ri sedronic acid and zol edronic acid. "Etridonic acid" can be adm ni stered,
e.g., inthe formas it |s narketed, E g nder t he tradenmark DI DRONELTM

" CI odr oRPEoRiiliolpxines eteposideAng tepippeide- Elopgside can bp @dpipisterrd. £9.18 hedorat ed,

UnQ?'?t id %r@@%@hﬁd%ﬁﬁ%ﬁ%r ETUW%SM%Hlposﬁé%aﬁ%eadm ni stered,

e ormas 1t is marketed % under the trademark SKELI DTM

" Pam dr edlinmmered"e gain the fameaitds maskete ., urider theetradﬁmﬁrbé/M 26-BRISEPket ed,
e. under. t h T " | stered,
o o, T nE kO BPRT AR ¥, NIRRT Bs & S Fietketbl R By RRE IR o

" I bandr crad@namwmenstrmwdEpmtsmrcad be aelnﬁmsterem tel, hanetam ad it issnarar ket ed,
e.g. under the trademar k, BONDRA Ri roni ¢,  acid" can_ be

adni ni skeledde geungler theytr Qq?énﬁrbr': ﬁ@&OB{JBﬂ%'NmrlQé'EU@&m ganybe geiystensd. - Badlbnar k
ACTO\'ELW foFrﬁ%ls‘ﬂqé e'rlfétﬁtg ridBr t%%{%iﬁ_?ﬂﬂ%{%@m@“gwmkéhtﬂoﬁﬁ CBQ g as it is

mar ket e ‘adenar term™antiproliferative
ant i bodaém‘?msisredsed Imalheﬁorm ps itusleerkdied, 6.6 undier thertradedhario NOVWARSTRQNFRD
(HerceptinTM, Trastuzumab-DM, erlotinib (TarcevaTM, bevaci zumab (Avastin
T, rituximab (R tuxan(r)), PR064553 (anti-CD40) and 2C4 Anti body. For the
t r eat mehe @rmAiMicrotbiizcadtives agéntisbreﬂmbﬁtd micestubde Bmdlzlr!g arivhicradthul Wit h

t andar kem a ther e ci.,a conbi na 0 t erapi e ed
on o Gestabiaq pouts Riginey Ruf AR FiGn iy e laR iR e are e dcaBReC e "D o
adrr? ni Zbﬁb@dlkamc&omgl ,Mribilsting dspetially vuhﬂmmydmfewwfngggm dsplcigiyt or s and/ or
ot her ru se or t tr un upl CI. N
i By RS tRR S8, sk Ninore B, Geeads e 220 EPalionas SrL A pRothione B

Car bopl ghd DU ModeElx&tiEed b adms@téd;@tgﬂm ted forimeasiiCisiiarka@ent 3. udkestithd | ed by
code nos., generic or trade nane be taken fromthe act uaI editi on of
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The above rrentl(ee% conmpounds, whi ch can be used in conbination with a
conpounddministered, e.g., in the form as it is marketed, e.g. under the trademark FARMISTIN™.

Discodermolide can be obtained, e.g., as disclosed in US 5,010,099.

The term "alkylating agents” as used herein includes, but is not limited to cyclophosphamide,
ifosfamide and melphalan. Cyclophosphamide can be administered, e.g., inthe form as it is
marketed, e.g. under the trademark CYCLOSTIN™., Ifosfamide can be administered, e.g., in
the form as it is marketed, e.g. under the trademark HOLOXAN™,

The term “histone deacetylase inhibitors” relates to compounds which inhibit the histone
deacetylase and which possess antiproliferative activity.

The term “farnesyl transferase inhibitors” relates to compounds which inhibit the farnesyl

transferase and which possess antiproliferative activity.

The term “COX-2 inhibitors” relates to compounds which inhibit the cyclooxygenase type 2
enyzme (COX-2) and which possess antiproliferative activity such as celecoxib (Celebrex®},
rofecoxib (Vioxx®) and lumiracoxib (COX189).



f or mul a Gaseda32088Apr epar ed and adm ni stered as described in the art such as
in the docunments cited above. Exanples: The follow ng Exanples ServerE® 1005
illustrate the invention without limting its scope. Tenperatures are
measured in degrees Cel sius. Unless otherw se indicated, the reactions take
pl ace at RT. The Rr val ues which indicagige the ratio of the di stance noved by
each substance to the distance noved by the eluent front are determ ned on
silica gel thin-layer plates (Merck, Darnstadt, Germany) by thin-Iayer

chr omat ra hy.,using.t.he respective na vent syst ens. ot. ot herw se
i cat die 1o AR EEs BBt DRameERS Wiikk THI0H BRI GA* esp RS0 x 4. 6
) paCKﬂﬂﬂPMahBWh&St‘ﬁio%@és@ﬁtﬂﬁﬁolﬁ@‘bWé adtivig).8- Nucl eosi | (5 m nean particle

size, with silica gel covalently derivatized with octadecyl sil anes,
Macherey & Nagel, Duren, Cermany). Detection by UV absorption at 215 nm

The ret gRbiter, 'tnhf@ﬁ u(ﬁutﬁior@‘r r%la‘ﬂéé’!érbohﬁyoﬁhﬂélhﬁ&h u'ﬁhl’él’t’"tﬁe%@mrribhﬁﬁ tdFyét-of

Gradient: 20% -+ 100% a) in mn + 0%a). a): Acetonitrile
+ 0. 05 apamyCinymTQRY wh@h@Q%mﬁ@ntimfesﬁwetacmmﬁycam smwliresi at i ons used

have th N0 ' 0 Led DVF
N, N- di ?%%rb@r@r@ﬁ%g&lﬁfe acr?aﬂa) gﬁér@%%&?%g\% §SI s Et ethyl EtOAc ethyl
acetate MS-ES mass spectroscopy (electron spray) h hour(s) Me methyl MeOH
met hano A- nu int RT
r oom t e%gﬁéﬁh gi;nelc?p%%tmrz a?u}lrﬁgfgg@tg?‘ rgéggﬁasd bu{n S nott %ﬁgd ta'5 ?Iuor%%raculnt%ggf%
capecitabine, cladribine, cytarabine, fludarabine phosphate, fluorouridine, gemcitabine, 6-
mercaptopurine, hydroxyurea, methotrexate, edatrexate and salts of such compounds, and
furthermore ZD 1694 (RALTITREXED™), LY231514 (ALIMTA™), LY264618
(LOMOTREXOL™) and OGT719.

The term “platin compounds” as used herein includes, but is not limited to carboplatin, cis-
platin and oxaliplatin. Carboplatin can be administered, e.g., in the form as it is marketed,
e.g. under the trademark CARBOPLAT™. Oxaliplatin can be administered, e.g., in the form
as it is marketed, e.g. under the trademark ELOXATIN™,

The term “compounds decreasing the protein kinase activity and -further anti-angiogenic
compounds” as used herein includes, but is not limited to compounds which decrease the
activity of e.g. the Vascular Endothelial Growth Factor (VEGF), the Epidermal Growth Factor
{EGF), ¢-Src, protein kinase C, Platelet-derived Growth Factor (PDGF), Ber-Abl tyrosine
kinase, c-kit, Fit-3 and Insulin-like Growth Factor | Receptor (IGF-IR) and Cyclin-dependent
kinases (CDKs), and anti-angiogenic compounds having another mechanism of action than
decreasing the protein kinase activity.

Compounds which decrease the activity of VEGF are especially compounds which inhibit the
VEGF receptor, especially the tyrosine kinase activity of the VEGF receptor, and compounds
binding to VEGF, and are in particular those compounds, proteins and monoclonal
antibodies generically and specifically disclosed in WO 98/35958 (describing compounds of
formula 1), WO 00/09495, WO 00/27820, WO 00/59508, WO 98/11223, WO 00/27819, WO
01/55114, WO 01/58899 and EP 0 769 947, those as described by M. Prewett et al in
Cancer Research 59 (1999) 5209-5218, by F. Yuan et al in Proc. Natl. Acad. Sci. USA, voi.
93, pp. 14765-14770, December 1996, by Z. Zhu et al in Cancer Res. 58, 1998, 3209-3214,
and by J. Mordenti et al in Toxicologic Pathology, vol. 27, no. 1, pp 14-21, 1999; in WO



THE t et rcdyedd-gPapsan (distill ed over Na/benzophenone) TLC thin-I|ayer

chromat ography tR retention tinmes Exanple 1: - 6 FER0
(3- Chl oro-4-fl uoro-phenyl)-(6-(4-di met hyl am nonet hyl - phenyl ) - 7TH pyrroq oE(BZ %ﬁ
dl pyrimdin-4-yll-amne A mxture of 200 ng (0.5 mmol) crude

(3-chl oro-4-fl uoro-phenyl)-[6-(4-chl orogget hyl - phenyl) -

7TH pyrrolo[2,3-dl pyrimdin-4-yl]-amne 1n 15 m absolute ethanol is treated
with 0.8 M (5 mmol) of a 33% solution of dinmethylamne in ethanol (Fluka,

Buchs, Swit zerl angzj and then heated under reflux for 1 h. The al nost clear

sol ut i oWU¥ 298and PV QR 102025 Angieptatiny agesaibed by Miise G'Reilabali Geli78st9%ed i n

a m xt urs0foedb oM EQHQIBRINTINGe 2N EbY RN S OfRaIPAL al VESINEE! 19bT Mo77084

Lr, 9&‘5{, P f dri ed
over sodiumsulfate and the sol vent” evaporated. Purification of t e crude
mat er i alcompoyndghwhichsieciease tha agivilp olEGE iang espeoially ¢pmppondswbinh inkikit thanol

05 Pl e AT, G0 95 PRSI b ol 1

396. St dginding.to EGF and are in partlcular those compounds generically and specifically disclosed

4 (3 N T L B RRS BARBLAS) o YA 1) £67%0 Sk B sy k- beno

c acid
4- (4- Chloseo7 ZHEFY0 666 PR, BP 0187422, P 837/063, Me0 A8/ 1078T) W oBboestwo (WO

97/ 0226 s |n 80 mM .n-b | treated with 3.5 g (24 mmol)
3-chlor %ﬂeﬁpu@&gsﬂggﬁg%ﬁn‘? BG?H"'n]!?’t ﬁ@ggéﬂg ed to 145 C under stirring.
Af ter 3Qomp©fuﬁd§¢vﬁ|%h detredBe trfenéawp@r d—Srcﬁh&lﬂdé\ aslit vk 6 likriited 3o, ddhpoanddi ck
suspensi,on af t

r a.total of 3 tion m [els cool ed
Do iahiog e St RrolSiTE N pdse AU OUgS FaTmer Beicn e s HE Infepetidh Ry
(di chlsfrrﬁmﬁtda@a@éreémm dRielosed I ObY07A8¢ an@WOBTAB193;0. 29; HPLC tR = 11. 66
mn e

1
{ 4 [4-( 330@51081“‘&'? nhibjting e FrRERPIAIFN AePsinekinpse artity inslustep byt ate aehligited 10, pheny

- net %ﬁ@ouﬁaﬁbaan lﬂétdmmels)rubsuwumeald#@wbluﬂyrwdrnbsee@éeuaﬁwﬁmé{@@ in 150
rri dry THE at RT. 4-

(5. Ol o CUAIIns. GUEE PYEROREIIMINeByaSPEra P Saen B rdIRTTHTIAINgS | | - benzoi
aci d et hy} az%?%rﬁﬁldﬁ% eeébe@%ﬁ@ﬁﬁam{@ 4'-:(55{@9@@63 %ﬁd b}ﬂ&ﬁ:ygmlcﬁnémlsﬂe&élﬁ added

and the resu m Xture i's heated m Xt ur e

cool ed |PH”‘A¢{213C‘HPH&F'H'“&ﬁcPftelf%a'@'édhg é&jﬁbf#!ﬂt%ﬁ whm @pmmtwﬂs @@c!memtr) WQ5%
sodi um RygafoRss dg/o §ﬁbsﬁes10w©@7/§§af§%n@%g‘ﬁ&ﬁ 1.71 m). The solid alum num

conpl ex i s renoved tration (Hyflo Super | (r); Fluka, Buchs,
Swit zer |campunfﬂwhlﬁm ﬂ@@raaéewweea@tmv@f ﬂ!ﬁ)@FPtﬁﬁ kippseCarasapedialy theseyent
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:n WO 00/48571) which compounds are protein kinase C inhibitors;

further specific compounds that decrease protein kinase activity and which may also be used
in combination with the compounds of the present invention are Imatinib
(Gleevec®/Glivec®), PKC412, Iressa™ (ZD1839), PKI166, PTK787, ZD6474, GW2016,
CHIR-200131, CEP-7055/CEP-5214, CP-547632 and KRN-633;

anti-angiogenic compounds having another mechanism of action than decreasing the protein
kinase activity include, but are not limited to e.g. thalidomide (THALOMID), celecoxib
(Celebrex), SU5416 and ZD6126.

The term “gonadorelin agonist” as used herein includes, but is not limited to abarelix,
goserelin and goserelin acetate. Goserelin is disclosed in US 4,100,274 and can be
administered, e.g., in the form as it is marketed, e.g. under the trademark ZOLADEX™.

Abarelix can be formulated, eg. as disclosed in US 5,843,901.
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conmpound; mp. > 300 C HPLCtR = 9.14 mn. Step 1.3:

(3- Chl orsd4ld20ems@a- phenyl ) - [ 6- (4-chl or onet hyl - phenyl ) - 7H-pyrrol o 2, 3-dl pyri m
idin-4- | -amine 184 ng (0.5 nmol )

{4-[4-(3-Chl oro-4-fl uoro-phenyl am no) - 7H pyrrol o[ 2, 3-d] pyri m di n- 6- T}S-FEB 2006
phenyl ) - met hanol are suspended in 15 nml toluene. Pyridine (44 pl, 0.55 mol)
and thionyl chloride (40 pl, 0.55 mml,), are added and the m xture is
stirred at RT for 16 h. A second portion of the same ampunts of pyridine
and thionyl chloride are then added and the m xture stirred for I

addi tional hour. The solvent is evaporated and the residue suspended in
wat er  dbetteinniang-andsegens” agroset heyeindoeides, butiamobliraded (oicalglamiddg t er

) b (RSO Sl R o VDA g ls ot her ane
(di chl ororret hane/ et hanol 95:5 plus 1 % conc. ammoni a) 0.42; HPLC tR =

(1%) §ﬁ| or (I}e Aeqm {%ﬂgamy{e?atfz% e foI | O Qﬁ%’{(ﬁ?ﬁﬂ%ll\?&% tﬁé%o?%é‘&u?ge ghé?o tferatlve

phenyl ) prdfeptigs; 0l Of 2, 3-d] pyri mi di n- 4 yl ]-am ne using an anal ogous procedure
described in Exanple 1. Exanpl eNaneM P.M5-ES : TLCHPLC Nunmber[C] (MtH) {R tR
[m n] 2(3-Chloro-4-fluoro-phenyl)-[6-(4-285-2874240. 32a8. 54 d

i et hyl arhgaamed s Q&%Ha}esﬂds u@é!di heteR] AciBaed, ik Isfﬂdi' lilited 1o/ etridoditlala,
3(3-Chloro-4-fluoro 266- 2684650, 427, 7_(4- et hyl - pi perazin-1

- y| met hlopronimagigy Q‘Ufgppiﬁ;ﬂcld@i)@’mjr@'c é?'ﬁy@'ﬁ?ﬁ"&ﬂ'ﬁﬂ@dﬂqﬁnﬁfﬁwc'd risedronic
2006 - 30 R e el i 4y 1] -
am ne SWWB&r@gwﬁdaﬂm&ﬂMR PHPBOME-LZTMC:BI%WBQQCIQB@%% administered,
(4-met h%'gjpllngﬁ Wi sl % r{{g&@%h) e.g. under the trademark BONEFOS™, “Tiludronic acid”
can be administered, e.g., in the form as it is marketed, e.g. under the trademark SKELID™,
“Pamidronic acid” can be administered, e.g., in the form as it is marketed, e.g. under the
trademark AREDIA™. “Alendronic acid” can be administered, e.g., in the form as it is
marketed, e.g. under the trademark FOSAMAX™., “|bandronic acid” can be administered,
e.g., in the form as it is marketed, e.g. under the trademark BONDRANAT™, “Risedronic
acid” can be administered, e.g., in the form as it is marketed, e.g. under the trademark
ACTONEL™. *Zoledronic acid” can be administered, e.g., in the form as it is marketed, e.g.

under the trademark ZOMETA™,

The term “antiproliferative antibodies" as used herein includes, but is not limited to
trastuzumab (Herceptin™), Trastuzumab-DM1, erlotinib (Tarceva™), bevacizumab (Avastin
™), rituximab (Rituxan®), PRO64553 (anti-CD40) and 2C4 Antibody.

For the treatment of AML, compounds of formula | can be used in combination with standard
leukemia therapies, especially in combination with therapies used for the treatment of AML.
In particular, compounds of formula | can be administered in combination with e.g.
farnesyltransferase inhibitors and/or other drugs used for the treatment of AML, such as
Daunorubicin, Adriamycin, Ara-C, VP-16, Teniposide, Mitoxantrone, Idarubicin,
Carboplatinum and PKC412,

The structure of the active agents identified by code nos., generic or trade names may be
taken from the actual edition of the standard compendium “The Merck Index” or from

databases, e.g. Patents International (e.g. IMS World Publications).



phenyl ] - [2,3- d]pyrimdin-4-yl}-amne
6( 3- Chl cgdcg?%ﬁdl?g?\o- phenyl ) -[6-(4-267-2694360. 408. 66

pi peri di n-1-yl net hyl - phenyl )-7H pyrrol o[ 2, 3-d] pyri mdin-4-yl]-

7(3- Chl or 0- 4- f | uor o- phenyi ) - [ 6- (4- 298- 3004380. 21a8. 07

nmor phol i n- 4-yl net hyl - phenyl )- 7H-pyrrolg[2,3-d] pyrimdin-4-yl]-

8( 3- Chl oro- 4-fl uoro- phenyl ) -{6-[4-261-2634650. 35b7. 53
(3, 5-di net hyl - pi perazin-1- ylnethyl)-phenyl]-7H

pyrrol o[ 2, 3-d] pyrim din-4-yl}- am ne

8a( 3- Chl or 0-4-fl uor o- phenyl ) - (6-{4-288-2904520. 43" 7. 68
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anm ne
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[ ( 2- mor geaddla 1)cén be-peéfpare@ ahd agminigérad lals-deaentdd)in T ay sueh as i the-

d] pyri m di n-4-yl)-am ne 8cN-{4-[4-(3-Chloro-4-fluoro-229-2314670. 187. 41
ctsA o

pheny! afioRyye Pt 2, 3- d] pyrimdin-6-yl]-benzyl}-N, N -
di et hyl - et hane-1, 2-di am ne

8d( 3- Chl or o- 4-f |l uor o- phenyl ) -{6-[ 4-282-2844100. 728. 14

(i sopr of5XeHRIesH- net hyl ) - Case 4-32095A - 6 FEB 2006 -35

phenyl ] -THEHEMEWiIRY Bkdmples ServBXS TStFHE tHe béntnWithBut limiting its scope.

Temperatures are measured in degrees Celsius. Unless otherwise indicated, the reactions

take place at RT.

The R values which indicate the ratio of the distance moved by each substance to the

distance moved by the eluent front are determined on silica gel thin-layer plates (Merck,

Dammstadt, Germany) by thin-layer chromatography using the respective named solvent

systems.

If not otherwise indicated, the analytical HPLC conditions are as follows:

Column: (250 x 4.6 mm) packed with reversed-phase material C18-Nucleosil (5 um

mean particle size, with silica gel covalently derivatized with octadecylsilanes,

Macherey & Nagel, Diren, Germany}. Detection by UV absorption at 215 nm.

The retention times (tg) are given in minutes. Flow rate: 1 ml/min.

Gradient: 20% — 100% a) in b) for 14 min + 5 min 100% a). a): Acetonitrile + 0.05%

TFA; b): water + 0.05% TFA.

The short forms and abbreviations used have the following definitions:

conc. concentrated

DMF N,N-dimethylformamide

Elem. anal. elemental analysis

Et ethyl

EtOAc ethyl acetate

MS-ES mass spectroscopy (electron spray)
h hour(s)

Me methyl

MeOH methanol



Di chl or eBE Rageiogphanol 95:5 + 1% conc. ammonia b Di chl oronet hane/ et hanol
9:1 +1% conc. ammoni a Di chl oronet hane/ et hanol 9:1 + 2% conc. ammni%FE%lﬂﬂﬁ
Di chl or omet hane/ et hanol 7:3 + 1 % conc. ammoni a Exanple 9: -

6- [ 4- (4- Met hyl - pi perazi n-1-yl net hyl ) - phenyl | - 7H pyrrol of 2, 3-dl pyrim di n-4-y
}- ((R) -1-phenyl -ethyl)-amne A thU;‘i of 10.8 g (30 rrrml)

6- (4-chl or omet hyl - phenyl) - 7H pyrr ol o[ 3-dj pyri m di n-4-yl J-

((R) - 1-phenyl -ethyl)-amine in 450 M DWMF is treated with 6.8 m (63 mmol) N
met hyl pi perazine and 20.7 g (150 nmol ) anhydrous potassium carbonate and the
m Xt ur emimeat ed t eniBdte(d}f or 1 hour. The reaction mxture is cool ed and the

i norganic_salts rweqd mRty filtration (Hyflo Super Cel (r); Fluka, Buchs,
Switzer Pld) The R evapor at ed under reduced pressure and the resi due
purifi e®Tt hr ough frb@asheroperatmé ogr aphy using first di chl or omet hane/ et hanol
9:1 andT’:g n di chl, or onet hfme/ thanol 9:1 plus 1% conc. amoni a.

Crystal I'f Zati on oft" “r?é°a§8 'ea'Pacti ons from THE (20 mM) and hexanes (80 ml)
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4- (4- chtoro- 7H- pyr,—é@hg&rzt,,raeg] pyrim din-6-yl)-benzoic acid ethyl ester (WO
97/ 02266) are suspended in 40 m n-butanol and treated with 1.5 nl (12 nmol)
(R) - phenethylam ne. The m xture is heated to 145 C under stirring. After 3
h a clear brown solution is obtained which is treated with a second portion
of (R)-pheneth Iam ne (0.75 n1 6 mml) After stlrrlng for addltlonal 2 h
t he r eaExamplen]: {3 Ghiorp-d-flug Sr{ A1 dins » ethyeph 7 ol

E:\/L}_Dereg]w Aidiest ,Whgh coI n but anol and et her m p. 288 290 C I\/S— ES :
(4-f4- (Avaxn-uPnéa?Q (ﬁ;ﬁ ramoheyudeH3pshieretdofiunra-pliemyk iBrivtdihioremethyl-phrayt } - net
hanol z%tgpyf&%é,g-ﬂ?@Irﬁ%:-iﬁl-Hmr%'iH%’?HfBbQMB{é HRafi% FHBEMNRD.A i PO M dry

THE at
4-[ 4 (( R)mtl) phre A3%-solUtiph aftlimmthylamiogrin ethapa), (SiukhpBudhs: Bivitz@layid) abé teoi ¢ aci d

et hyl t%& JAGEr :%ﬂﬂﬁ %O.' aTthE%lrﬁb%it 7 sBl%ﬂE;r?@. edeJnd‘{ e sBﬁ/eﬂt A(’{/@pgrg.?er%ﬂ xture

is cool e I'n an treat sequenti a y W|t 15%
sodi um Fﬁyehres«dlweusmsglvedin 4 ;iBurendf dichfmtomathaoe a('ld etangl (95: 5|)hwash3dd withal umi num
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evapor atraderial theongisflabhechramatography using first dichloromethane/ethanol 95:5 plus 1%

(
t
[

conc. ammonia and then dichloromethane/ethanol 9:1 plus 1% conc. ammonia gives the title
compound; m.p. 274-276 °C; MS-ES’: (M+H)" = 396.

Step 1.1: 4-[4-(3-Chloro-4-fluoro-phenylamino}-7 H-pyrrolo[2, 3-dlpyrimidin-6-yl]-benzoic acid
ethyl ester

3.6 g {12 mmol) 4-(4-Chloro-7H-pyrrolo[2,3-d]pyrimidin-6-yl)-benzoic acid ethyl ester (WO
97/02266) are suspended in 80 mi n-butanol and treated with 3.5 g (24 mmol) 3-chloro-4-
fluoro-aniline. The mixture is heated to 145 °C under stirring. After 30 min a clear brown

solution is obtained which turns into a thick suspension after 2 h. After a total of 3 h the
reaction mixture is cooled in an ice bath and the product collected by filtration; m.p. > 300
°C; R; (dichloromethane/ethanol 95:5 plus 1% conc. ammonia) = 0.29; HPLC tr = 11.66 min.

Step 1.2: {4-[4-{3-Chloro-4-fluoro-phenylamino)-7H-pyrrolo[ 2, 3-d]pyrimidin-6-yi]-pheny!}-

methanol
570 mg {15 mmol) lithium aluminium hydride are suspended in 150 ml dry THF at RT. 4-[4-
(3-Chioro-4-fluoro-phenylamino)-7 H-pyrrolo[2,3-d]pyrimidin-6-yl}-benzoic acid ethyl ester



suspendedse B-32808A, filtered and dried to give the title conpound; MP. >
300 C R (dichloronethane/ethanol 9:1 plus 1 %conc. ammonia) = 0. 43Pk
tR=8.71 mn. Step 9.3:

[ 6- (4-Chl or onet hyl - phenyl ) -7H pyrrol o(2. 3-dl pyri mdin-4-yl1- ((R) - 1 phenyl -
hyl)- am ne A solution of thionyl chlaormkde (25.7 m, 0.328 nol) in 180 m of
toluene is cooled to -10 C. Solid

{4-[4-((R)-1- phenyl ethyl am no) - 7Hpyrrol o[ 2, 3-d] pyri m di n-6-yl ] - phenyl } - met
hanol (11.3 is added in 8 portions over a range of 1 h. The

ooy stizb0: Sl adie o the rsaitpo s disateeHa e ar & Poghe raduor | o
h. The &ceodlerdqﬁ%hnwbﬂh@hu%ate% §édubﬁﬁé?19 “ﬁmwét@.e(o 5?%20'15/%%8616%}&?%%&8 uene

and et her. he crud pro uct 1s suspen I n wat er treated

sat ur at é@lumﬁw mi)@@db*@iart(é &lomi)t Tmsdﬁltalwmmn@ eAniex is rememed by itretionThe

m xt ur e,i i f ' il '

hor oughtTouaiReE Geiy Huka, Bong Xizeidy heffeto LiibE LG solltfn St abd e
title ceolpenirsapdiated. Fhéesidlie Whs sdsﬁenbéd)rrmmehahabdtdmdrmm% hivethetits; HPLC

tR = 10.63 mn; 6 Exanmpl es 10 - 16g: The foll ow ng
Exanpl e8°fBP%“’E{vHI Hes?g%dé’fl\ﬁ%[t‘s ?&c'ﬂl “or onet hyl - phenyl') - 7H pyrrol of 2, 3-
dlpyrimdin-4-yl]-((R)-1-phenyl-ethyl)-am ne using an anal ogous procedure

describgd in,_ 2 pl e, 9: Exanpl eNameM P. MB- ES+: TLCHPLC Numhe Hj RFtR
[min] 18i9%d: Brchigro-4-fuoro-phenyhl-lor{d-c laremedyl-phenyls/ Fapyn olol2, 3dlpytimigin-4 2, 3-

d] pyri n]dgb yI 1-((R) -1-phenyl - ethyl)-am ne

11{6-[4-(4- pi perazi n-|-245-2474410. 38a7. 14 vyl rret?d: ) - phe X - 7H
pyrrol of QMP@'P ')df'r{*-’rﬂwﬂqro«fi&)orapbﬁwl%mlnel RAPYIrgiol 4@ clpyrimidin-6-yl]-
12((R) - dn d}@%{afh%@gré sLQS&ﬂé@%'l@ﬁ‘ﬁ’%eSﬁ?ﬂ@ﬂe f44 pl, 0.55 mmol) and thlonyl _
pyrrolidin- pyrrolof 2 yrim di 4-yl']- "am ne

Case 4- GEQW(MQEEBQ@O‘BDOIBHTS added and the mixture |s stirred at RT for 16 h A second
portion of the same amounts of pyridine and thionyl chloride are then added and the mixture
stirred for 1 additional hour. The solvent is evaporated and the residue suspended in water
containing a small amount of sodium bicarbonate (pH ~8). After filtration, the product was
thoroughly washed with water and ether and dried to give crude title compound; m.p. > 300
°C; Ry (dichloromethane/ethanol 95:5 plus 1% conc. ammonia) = 0.42; HPLC tg = 11.33 min.

Examples 2 — 8d:

The following Examples are synthesized from (3-chloro-4-fluoro-phenyl)-[6-(4-chloromethyl-
phenyl)-7 H-pyrrolo[2,3-d]pyrimidin-4-yiJ-amine using an analogous procedure described in

Example 1:
Example | Name m.p. MS-ES": [TLC |[HPLC
Number [°C} (M+HH) | R; ts [min]
2 (3-Chloro-4-fluoro-phenyl)-[6-(4- | 285-287 | 424 0.32° | 8.54

diethylaminomethyl-phenyl)-7 H-
pyrrolo[2,3-d]pyrimidin-4-yl]-
amine

3 (3-Chioro-4-fluoro-phenyl)-{6-[4- | 266-268 | 465 042° [7.7
(4-ethyl-piperazin-1-yimethyl)-

phenyl}-7H-pyrrolo[2,3-
dipyrimidin-4-yl}-amine
4 (3-Chioro-4-fluoro-phenyl)-[6-(4- | 268-270 | 422 0.45° |84




13[ 6- (4-Cagwet-BdgsA nonet hyl
dlpyrimdin-4-yl]-((R)-1-phenyl -
14((R) - 1- Phenyl - et hyl ) - [ 6- (4- 246- 2484120. 53a8. 1 pi
peri di n-1-yl met hyl
15[ 6- (4- Mor phol i n- 4-yl met hyl
dlpyrimdin-4-yl]-((R)-1-phenyl -
16{6-[ 4- (3, 5- D net hyl

pyrrol of

2. 3-d]lp

- 241-2434270. 39a6. 35 phenyl)-7H pyrrol of 2, 3-
ethyl)-am ne - 6 FEB 2006

-phenyl)-7H pyrrolo[ 2, 3-d] pyrimdin-4-yl]- am ne

-263- 2654144y 6a7. 5 phenyl )-7H pyrrol o[ 2, 3-

et hyl)-am ne

- pi perazin-1-208- 2104410 387. 16 yl methyl)-phenyl]-7H
rimdin-4-yl}- ((R)-1-phenyl-ethyl)-amne

16a( 6- (4
et hyl am
((R)-1-¢
[ (tetral

- [ (2- Mo
no)-net
henyl -

ydro py

pyeolidin- trylpnetbgphepuls 70 466. 56
2, 3-d] pyrimi di n{4-yl
| TR L P Gl i) (6 (b 253

hyI am ne heényl - et h) 2554280. 42c7. 18
met hyI ] TH pyrrol o[ 2,

3- d] pyfi

e 70

m di n- 4
phenyl - ¢
benzyl } 4
3004000.
et hyl ) -
phenyl ]

) ant

yl am
et hane-
53°7.68
M ne 16¢

17H pyrr

aming- yI am no) )henyl }-
-351.4:) 504430 93673

F}??ﬁfﬁ:ﬁ%-ﬁup";&?ﬁ%@i)gsﬂ frmarng6-yl] 033"

L(@ﬂﬂiladrpiperalz&d{-@}rﬁelhﬂ)-e t - Butyl &m no- mef hyl ) -

?E | m Wm[z 31 d] pyrifidin-4-¥13}-((1

am no- met hyl ) - 266- 2683860. 5¢7,
DH}DIS(Bm%n-tt yl} amine

R) - 1- phe
66

nyl -

6

(3-Chloro-4-flucro-phenyl)-[6-(4- | 267-269 | 436 0.40° {866

piperidin-1-yimethyl-phenyl)-7H-
pyrrolo[2,3-dlpyrimidin-4-yl}-

amine

(3-Chloro-4-fluoro-phenyl)-[6-(4- | 298-300 | 438 0.21* |8.07

morpholin-4-ylmethyl-phenyl)-
7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

amine

(3-Chloro-4-fluoro-phenyl)-{6-[4- | 261-263 | 465 0.35° |7.53
(3,5-dimethyl-piperazin-1-
yimethyl)-phenyl]-7H-

pyrrolo[2,3-dpyrimidin-4-yl}-

amine

8a

288-290 | 452 0.43° | 7.68

(3-Chloro-4-fluoro-pheny!)-(6-{4-
[(tetrahydro-pyran-4-ylamino)-
methyl}-phenyl}-7H-pyrrolo{2,3-

dpyrimidin-4-yl)-amine

8b

(3-Chloro-4-fluoro-phenyl)-(6-14- | 224-226 | 481 035 [7.22

[(2-morpholin-4-yl-ethylamino)-
methyl}-phenyl}-7 H-pyrrolo[2,3-
dpyrimidin-4-yt}-amine

8¢

N-{4-[4-(3-Chloro-4-fluoro- 229-231 | 467 0.18% | 7.41

phenylamino)-7H-pyrrolo[2,3-
dlpyrimidin-6-yl]-benzyl}-N',N'-
diethyl-ethane-1,2-diamine

8d

{3-Chloro-4-fluoro-phenyl)-{6-[4- | 282-284 | 410 0.72° |8.14

(isopropylamino-methyl)-




Case 4-32095A -38 - 6 FEB 2006 d] pyrimdin-4-yl}-((R) -1-phenyl -

et hyl ) - amadees.266dx (4- Et hyl am nonet hyl - phenyl ) - 236- 2383720. 337. 41

7H pyrrolo[2,3-d]pyrimd in-4-yl]- ((R)-1-phenyl-ethyl)-am ne - 6 FEB 2006
16g[ 6- (4- Met hyl am nomet hyl - 234- 2363580. 17. 27 phenyl )-7H pyrrolo[2, 3 ¥
dl pyrimdin-4-yl]-((R) -1-phenyl- ethyl)-am ne D chl oronet hane/ et hanol 9:1 +
1% conc. ammonia D chl or onet hane/ et hggﬁl{mr 3 + 2% conc. anmmoni a

Di chl or onet hane/ et hanol 9:1 + 2% conc. nia Exanple 17:

(4- Benzvl oxy- phenyl ) - [ 6- (4-di et hyl am nonet hyl - phenyl ) -7H pyrrol of 2, 3-
dl pyrimdin-4-yll-amne A mxture of 220 nmg (0.5 nmmol)_crude

(4- benzyl oxy- ph%&r}y!{-ﬂ#—@&nalb[momt hyl {phenyl ) {7H

pyrrol o[|2, 3-d] pyrinmi.din-4-yl]l-amne in 15 nl abgol ute etthanol {is treatjed
with 0.8 m (5 ﬂ'%"ﬂ?'ﬂé?x%%ﬂ%%?ol uti on|of di metlhyl ani n¢ in etlhanol (¥l uka,
Buchs, Switht@ohathahje/anhok 95+ Mbabedammoadier refl ux for 1 h. The resulting

sol uti O“d@&%ﬂgiﬁ%em:\&hﬁ IR gg ﬁ]\z@c’p‘ rated. The residue is dissolved in

a m xtur oronet hane an anol (95:5), washed with water, dried
over socfﬂﬁhks'ﬂfhﬂa@f@/%hﬂﬂok%‘e*g%loe’@fh?”mﬁor ated. The solid material is then

suspendethitibromtthaie/dtdanbr 28+ A @rcoRc. Bhoad filtered. Purification of the
crude material through flash chromatography using dichl oronet hane/ et hanol

9:1 pI us 1 % conc. anmonia gi ves the title conmpound; mp. 272-274 C

(4-Benzv oxv-E ény -[ 6- p -/Hpyrrolo[2.3 pvrimdin-4
-yll- a 1- ' nej g prepared i n an anal ogous procedure as descrl bed
in stepsa ﬂrm@lui‘e%fhd—’&a@@mn?ol) [@QQ cﬁorﬁﬁbﬁyﬁﬁumyﬁ%ﬂﬁyrfﬁlﬂ? Mpﬁﬁmdlr(—wijhi)

441. Exan%xes 18 - h

s_are synthesi zed from
(4- benz yppﬁ@y{ﬂt)yj)[-qgmpg_utﬁw)% p@ﬁi]§|ttenPed with 6.8 ml (63 mmol) N-
8222?’: Lerﬁéflhpbbfp’e?éﬂ{ezar% $9.PY (150 Hriolfastiykiréis sitadshird SadnaR3 ROAE iR edur e
heated to 65 °C for 1 hour. The reaction mixture is cooled and the inorganic salts removed
by filtration (Hyflo Super Cel®; Fluka, Buchs, Switzerland). The DMF is evaporated under

reduced pressure and the residue purified through flash chromatography using first

dichloromethane/ethanol 9:1 and then dichioromethane/ethancl 9:1 plus 1% conc. ammonia.
Crystallization of the pure fractions from THF (20 ml) and hexanes (80 ml) gives the litle
compound; m.p. 248-250 °C; MS-ES": (M+H)" = 427.

Step 9.1: 4-[4-((R)-1-FPhenyl-ethylamino)-7 H-pyrrolo{2, 3-dlpyrimidin-6-vl]-benzoic acid ethyl

ester

1.8 g (6 mmol) 4-(4-chioro-7H-pyrrolo[2,3-d]pyrimidin-6-yl}-benzoic acid ethyl ester (WO
97/02268) are suspended in 40 ml n-butanol and treated with 1.5 ml (12 mmol) (R)-
phenethylamine. The mixture is heated to 145 °C under stirring. After 3 h a clear brown
solution is obtained which is treated with a second portion of (R)-phenethylamine (0.75 ml, 6
mmol). After stirring for additional 2 h the reaction mixture is cooled in an ice bath and the
title compound filtered and washed with cold n-butanol and ether; m.p. 288-290 °C; MS-ES™:
(M+H)" = 387.

Step 9.2: {4-[4-((R)-1-Phenyl-ethylaming)-7H-pyrrolo[2, 3-dlpyrimidin-6-yl]-phenyl}-methano}
570 mg (15 mmol} lithium aluminum hydride are suspended in 150 mi dry THF at RT. 1.23 g
(3 mmol) 4-[4-((R)-1-phenyl-ethylamino)-7 H-pyrrolo[2,3-d]pyrimidin-6-yl]-benzoic acid ethyl
ester are added and the mixture heated to reflux for 1 h. The mixture is cooled in an ice bath

and treated sequentially with water (0.57 mi), 15% sodium hydroxide solution (0.57 ml) and

water (1.71 mi). The solid aluminum complex is removed by filtration (Hyflo Super Cel®;



Exanpl e 17: Case 4-32095A -39 - 6 FEB 2006 Exanpl eNameM P. M5-ES' : TLCHPLC
Nurber [ EhedtgkdZo86RR [ M n]

18( 4- Benzyl oxy- phenyl ) -{6-[ 4- (4- 256- 2585050. 2888. 37 - 6 FEB 1006
met hyl - pi perazi n-1-yl net hyl )- phenyl]-7H pyrrol o[ 2, 3-

d] pyri m di n-4-yl }-am ne 19(4-Benzyl oxy- phenyl)-[6-(4-256-2584900.5. 4

pi peridi n-1-yl net hyl - phenyl)-7H pyrraqlg] 2, 3-d] pyri mdi n-4-yl]- am ne

20( 4- Benzyl oxy- phenyl ) -[ 6- (4-272-2744920. 259. 03

nmor phol i n- 4-yl net hyl - phenyl )- 7H pyrrolo[2, 3-d] pyrimdin-4-yl]- amne
21(4-Benzyl oxy-phenyl)-[6-(4-271-2734780. 15a9. 30 ) )

di et hyl &ikaoReehsy Swirenand).-thefiltige drgdopver sodipmaulfmesrvapgrated.-Theresidue is

22(4- Be ) s A= 4 - . - PiBBlaZ}

224 Db GA el el 0 e et ey 900

23( 4- Befdighloronagthane/éthan@ S(Uplas 3 %peme7 emmpa) 230.43; HPLC tr = 8.71 min.
pyrrolidin-1-ylmethyl-phenyl)- 7H pyrrolo[2,3-d]pyrimdin-4-yl]- am ne
24( 4- Benzyl oxy- phenyl )-{6-[4-(3, 5-269-2715190. 38. 32

di net hy Bigy 98r Bzid4nCHlonomedihhphenyl pRgmpyirblofdB-pipvriolidif-A:yIB{ R)-1-phenyl-ethyl)-

d] pyri mégniinné 4-yi}-am ne

A solution of thionyl chloride (25.7 ml, 0.328 mol) in 180 ml of toluene is cooled to -10 °C.
Solid {4-[4-((R)-1-phenyl-ethylamino)-7H-pyrrolo[2,3-d]pyrimidin-6-yl}-phenyl}-methanol (11.3
g, 0.0328 mol} is added in 8 portions over a range of 1 h. The temperature is then increased
slowly to 0 °C and the mixture stirred for 2 h. The cold reaction mixture is filtered and the
solid washed with toluene and ether. The crude product is suspended in water and treated
with saturated sodium bicarbonate solution untit the mixture turns basic. The mixture is
stirred well for about 10 min and filtered. The solid is thoroughly washed with water and dried
under reduced pressure to give the title compound; m.p. > 320 °C; R;
(dichloromethane/ethanol 9:1) = 0.46; HPLC tg = 10.63 min; MS-ES": (M+H)" = 363.

Examples 10 — 164q:

The following Examples are synthesized from [6-(4-chloromethyl-phenyl)-7 H-pyrrolo[2,3-
dpyrimidin-4-yl]-{((R)-1-phenyl-ethyl}-amine using an analogous procedure described in

Example 9:
Example | Name m.p. MS-ES™:. | TLC | HPLC
Number [°C] (M+H)" | Ry tr [min]
10 [6-(4-Diethylaminomethyl- 246-248 | 400 0.5° 7.96

phenyl)-7H-pyrrolo[2,3-
d)pyrimidin-4-yl}-((R)-1-phenyl-
ethyl)-amine

11 {6-{4-(4-Ethyl-piperazin-1- 245-247 | 441 0.38° |7.14
ylmethyl)-phenyl]-7H-

pyrrolo[2,3-d)pyrimidin-4-yi}-
({R)-1-phenyl-ethyl}-amine

12 ((R)-1-Phenyl-ethyl}-[6-(4- 254-256 | 398 0.5° 7.91
pyrrolidin-1-yimethyl-phenyl)-

7 H-pyrrolo[2,3-d]pyrimidin-4-yl]-

amine




a D chl gresatdranghet hanol
Di chl or onet hane/ et hanol

-40 Exa

f 6- ( 3- D net hyl am nonet hvl

phenyl

npl e 25:

9:1 +

-ethyl)-amne A m xture of 240
[ 6- (3-chl oronet hyl -
4-yl1-((R) - 1-phenyl -

95:5 + 1 %conc.
1% conc.

¢4

phenyl)-7H pyrrol of
ethyl)-amne in 15 m et hanol

ammonia b

ammoni a Case 4-32095A - 6 FE-BE%@@%%

3-dl pyr

i mdin-

- phenyl ) - 7Hpvrrol of 2, 3-dl pyrim di n-4-vl1-((R)-1-
7(0.5 nmol ) crude

is treated with 0.8 m (5

mol ) of _a 33% solution of dinmethylanine in ethanol (Fl uka  Buchs,
Swi t zer | 4&d) ar{dﬁt(ﬂé?irm&ada@dn@ma&wi- ref] 20-24% 11937 The| ©P8%r| €8Pution is
cool ed and the |s 1 _ ted. The fesidue s purifjed wWth flash
chr omat pgr aphy u@*e\r@gﬁgl C %’eatehane/ ethanol 95; 5 and ten
di chl or pnet hane/tﬂphémidln-@yll-(qﬁ)tﬂsp}l%ybon , anmonja to gijve the/title
compound; M P. 1q -I)_ll C, M5-ES': (MtH' = 372, Step 25.1:
{3-f4-([R) - 1- Phen{¥' & am no) - 7H pyrrpl of 2. 3-|dl pyri mildi n- 6-y| | - phenyl } - met
hanol [Iiis natle{Rpl-Fhenpratd)-[Bd(4-n an p2vd-2tRuis4 1% ocedud.83as| Bldscri bed in
steps 9{1 to 9.2;. MP. %17{21 C, I\%}-LES': (MtH)' = 345. Step| 25. 2:
[ 6- ( 3- Chl or onet RPEMRAMEHEERRAWYBI St 2| 3- di pyrfi ni di n-4-yI | - ((R) - 1- pheny! -
hyl)- am ne A m pyiribi2 8Edlpyimia-4-41)-mol i
{3-[4-({R) -1-phleny] - et hyl am no) - 7H pyrrpl o[ 2, 3-|d] pyri m (di n- 6-
yi | - phepyl } - et /A€ and 578 ng (2.2 mmpl) triphenyl phosphine[in 60 ni
di chl or pygThane E63(4—M6r?ﬁ6lﬁﬂ4 imélnfk W TN 2853268 (#4142 mol0.6° |[7.5
N- chl or psucci ni|m Arter sfirring 1 hfat 0 Clall the | materf al has [gone
into so|ution. nybtivEpTalg2drapor at el and thie title cconpoupd puriffed
with.flash chromg RNy 9 or pnet hanel et hanol| 95:5 (the titfe
conpound is cont g’?ﬁat edyy\n?ﬁpl aglg%lglil pnount of triphenyl phosphi ne oii de);
Rt (di chl or onet heth#)-efintol 95:5) = 0.3p; MS-EY : (MrH)| = 36B. Exanp| es 26
- 32 T eEsEEEshd T oAd 0.3° |7.16
[6-(3-c1|%r onet y?"‘e@ ré%’lqlg[z %
d] pyri m di _n-4-y|)}lm(9(fl§l})-pbepwbﬁlsl+ et hyl ) -@m ne usfi ng an anal ogous procedure as
described in Exmlﬁz,%%pmml—ﬁylﬁ\la”ewl P. M5-BES': TLC
{(R)-1-phenyl-ethyl)-amine
16a (6-{4-[(2-Morpholin-4-yl- 222-224 | 457 0.46° |6.66
ethylamino)-methyl]-phenyl}-7H-
pyrrolo[2,3-d]pyrimidin-4-yl)-
({R)-1-phenyl-ethyl)-amine
16b {(R)-1-Phenyl-ethyl)-(6-{4- 253-255 | 428 0.42° |7.18
[(tetrahydro-pyran-4-ylamino)-
methyl)-phenyl}-7H-pyrrolo[2,3-
d]pyrimidin-4-yl)-amine
16¢ N,N-Diethyl-N'-{4-[4-((R)-1- 145-150 | 443 0.55° |6.73
phenyl-ethylamino)-7 H-
pyrrolo[2,3-d]pyrimidin-6-yl]-
benzyl}-ethane-1,2-diamine
16d {6-[4-(tert-Butylamino-methyl)- | > 300 400 0.53° | 7.68
phenyl)-7H-pyrrolo[2,3-
dpyrimidin-4-yl}-((R)-1-phenyl-
ethyl}-amine
16e {6-[4-(Isopropylamino-methyl)- | 266-268 | 386 0.5° 7.66
phenyl]-7H-pyrrolo[2,3-




HPLC Nutiee[432ddsk) ' RItR [min] 26[ 6- ( 3- Di et hyl am nonet hyl - 110- 1134000. 638. 15
phenyl)-7H pyrrolo[2, 3- djpyrimdin-4-ylj-((R)-1-phenyl- ethyl)- am'_ngt:g@?@ﬁ
4-32095A - 6 FEB 2006 -41 27{6-[3-(4-Ethyl-piperazin-1-128-1304410. 347.

yl met hyl ) - phenyl ] -7H pyrrol o[ 2, 3-d] pyri m di n-4-yl }-

((R) -1-phenyl -ethyl)-am ne 28((R)-1-Phegyl -ethyl)-[6-(3-90-923980. 507. 97
pyrrolidin-1-ylmethyl-phenyl)- 7H pyrrolo[2,3-d]pyrimdin-4-yl]- am ne
29{6-[ 3- (4- Met hyl - pi perazi n-1-112-1154270. 277. 25 yl net hyl ) - phenyl ] - 7H
pyrrolo[2,3-d3pyrimdin-4-yl}l- ((R)-1-phenyl-ethyl)-am pe
30( (R) - [- Phenyl | elpwymidin-$y{4(ReBrhemd12p. 68. 19
pi peridin-1-yl meg{p‘Z/'I)_é ienyl)-7H pyrrol p[2, 3-d] pyrimdip-4-yl]- am ne
31[ 6- (31 Morphol | n-4-yl nmet hyl - 242-243414D. 28a7. 8] phenyl )t 7H pyrrol o( 2, B-
d] pyri n déh- 4- y| [6-@¢Ehylampioemsthyl-piehyl)-) | 236-888 | 372 0.33° | 7.41

RISy T & R O AP M
Di chl or prret hane| gRragpblen@aEtiylj-adnieconc. | anmoni a
169 [6-(4-Methylaminomethyl- 234-236 | 358 0.1° 7.27
phenyl)-7 H-pyrrolo[2,3-

dpyrimidin-4-yl}-((R)-1-phenyl-

ethyl)-amine

2 Dichloromethane/ethanol 9:1 + 1% conc. ammonia
® Dichloromethane/ethanol 7:3 + 2% conc. ammonia

¢ Dichloromethane/ethanol 9:1 + 2% conc. ammonia

Example 17: (4-Benzyloxy-phenyl}-[6-(4-dimethylaminomethyl-phenyvl)-7H-pyrrolo[2,3-

dlpyrimidin-4-yl}-amine

A mixture of 220 mg (0.5 mmol) crude (4-benzyloxy-phenyl)-[6-(4-chloromethyl-phenyl)-7H-
pyrrolo[2,3-d]pyrimidin-4-yl}-amine in 15 ml absolute ethanol is treated with 0.8 ml {5 mmol)
of a 33% solution of dimethylamine in ethanol (Fluka, Buchs, Switzerland) and then heated
under reflux for 1 h. The resulting solution is cooled and the solvent evaporated. The residue
is dissolved in a mixture of dichloromethane and ethanol (95:5), washed with water, dried
over sodium sulfate and the solvent evaporated. The solid material is then suspended in
ether stirred for 5 min and filtered. Purification of the crude material through flash
chromatography using dichloromethane/ethanol 9:1 plus 1% conc. ammonia gives the title
compound; m.p. 272-274 °C; MS-ES": (M+H)" = 450.

Step 17.1 {4-Benzvloxy-pheny)-[6-(4-chloromethyl-phenyl}-7 H-pyrrolo[ 2, 3-dlpyrimidin-4-vi}-

amine
This material is prepared in an analogous procedure as described in steps 1.1 to 1.3, m.p. >
300 °C; HPLC tg = 12.19 min; MS-ES": (M+H)" = 441.

Examples 18 — 24:

The following Examples are synthesized from (4-benzyloxy-phenyl)-[6-(4-chloromethyl-
pheny!)-7 H-pyrrolo[2,3-d]pyrimidin-4-yl]-amine using an analogous procedure described in

Example 17:
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rol o[ 2, 3-d] pyri m di n-4-yl]-am ne;
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Step

- phenyl ) - 7H-pvrrol o( 2. 3-dl pyrim

i din- 4-vn-amne The title conpound is prepared in an anal ogous procedure as

descri beg—+nh—-—steps—1-1to—1-3 RiI—(di-ehl-ororethanetethanot-—95-5plus 1%
conc. anftAmPe INsmes: \vs Es (l\/HrH) - 8BB. Exa Mﬁ*@ 34 LG9 HRKL £ o)l i owi ng
Exanpl e Nungbesy it hesi zed from (3-chl orof f¢fj| uor p(mbRAsty! ) R, 6- (iﬁ,{;m.@]r ofret hyl -
phenyl ) {7H-pyrrol ol 2 3-dlpyrim din-4-yl}-amine Using anlanalogous prog¢edure
as descri'ed in "Eﬁan@l@wwenﬂmr{ﬂ txiamp KPP 2R8- l'§05TLCHI?>9@8a 8.37
?2?3-62:1[1?1)55"”” tor o- Bl?%z'm e 2120240, 3208, 76
( 3- di et hyl ami nomehesml]- MEWWIP 3H pyrrolo[2, 3-d] pyrinidin-4{ yl]-anine
35( 3-Chl o[ 0-4-f| f ﬁp.';m@_g ,.%g.éZi%S- 2404650. 47_ [ [ 3- 54 et hyl - pi perazi p- 1-
yl met hyl}) ohenv‘ pyrrolo[2,3-d]lpyri mdin-4#-yl}- amne
36( 3- Chl{do- 4- f WBenmlmcyyph)enyIH&eB 24042262688 490 ( 3- p) yOrs81 i ¢19.4
|39( é >Cljlhlrrgf' 2y|4f )gg)gw")‘ 15 (}@M gh%ﬁ %3:{]5?? !323“7 jIGnE g %”4] ;th{nh;;a_ pi per azi n-1-
pyrroio[z 3-djpyrimidin-4-yl}-
amine
20 (4-Benzyloxy-phenyl)-[6-(4- 272-274 | 492 0.25° [9.03
morpholin-4-ylmethyl-phenyf)-
7H-pyrrolo[2,3-d]pyrimidin-4-yl]-
amine
21 (4-Benzyloxy-phenyl)-[6-(4- 271-2713 | 478 0.15° {9.30
diethylaminomethyl-phenyl)-7H-
pyrrolo[2,3-d]pyrimidin-4-yl]-
amine
22 (4-Benzyloxy-phenyl)-{6-[4-(4- | 256-258 | 519 06° [8.37
ethyl-piperazin-1-ylmethyl)-
phenyl]-7H-pyrrolof2,3-
! dlpyrimidin-4-yl}-amine
23 {4-Benzyloxy-phenyl)-[6-(4- 265-267 | 476 0.44° |9.23
pyrrolidin-1-ylmethyl-phenyl)-
7H-pyrrolo{2,3-djpyrimidin-4-yi}-
amine
24 (4-Benzyloxy-phenyl)-{6-{4-(3,56- | 269-271 | 519 0.3° 8.32
dimethyl-piperazin-1-ylmethyl)-
phenyl]-7H-pyrrolo{2,3-
dpyrimidin-4-yl}-amine

2 Dichloromethane/ethanol 95:5 + 1% conc. ammonia

® Dichloromethanefethanol 9:1 + 1% conc. ammonia
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39(3-Chl oro-4-fluoro-phenyl)-[6-290-2924380. 2138. 15 ( 3- nor phol i n-4-yl net hyl -
phenyl)-7H pyrrol o[ 2,3- d)pyrimdin-4-yl]-am ne a D chl oronet hane/ et hanol
95:5 + 1 % conc. anmmonia b D chloronethane/ ethanol 9:1 + 1 % conc. amoni a

benzyl } -2

- piperi ﬁlJet |@ﬁmtgamdeAmxture of 80 (0 19 mml)

2- chl or o- henyl| - et hyl am no) 7HWT _‘L‘%

] pyr i m%ﬁ‘ﬁieﬂi {258 i 8 oo - heermet R b A Py ol ek leurmidm 47 |
(0.48 mmﬂnit((RPH %@hﬂlé’!ﬁyl)a%ﬁehﬁ%hﬁ%tﬂ%d R tﬁe%dcmirpo 845, rﬂﬂh@l) of %B%Sm UL' on

Is cooled and the s evapor at ed he residue is ﬁurl

chr omat @@Mph of Glmqﬂylﬁnw\exrﬂ Qi*@nglf(FBlJ(HyBUdﬁ(:%Wéﬁﬂaﬁé} tbuen\neﬁwdu me:jﬁ'é as i ng
concent rr@ﬁd)ﬂeﬁ B T@%H&QF‘ t?&r?t& t<:b!919d ‘QPH ri’hejémw%rl gvﬁpﬂﬂateﬁ ”g!'\é‘ EbsYMu%hs Ex%é‘?ed The

title conpound I$ rarned col orl ess powd
( MH) + MlmSthwamgfﬁph)ZUﬂﬁg ﬂ&hBlereibﬁla@f@mph@lrﬁﬁ@an Hepyrr ol e- 3- car boxyl ic

acid et z‘rprp gtm c acid
et hyl ergéehrﬁﬁﬁqgghgc I or’i f§1:§l ?%Eb%ng bso é"tﬁg t‘g?h’ano%{' dmgé;elgbto 5C
wi t h 95.1301C; MS BS2 My 'oelBdPn et hOXI de solution in et hanol (0.255 nol) and
stirred 5 minat O0to 5 C 4-Bronoacetyl-benzonitrile (28.6 g, 0.128 nol)

S then added in portions over 20 min at 0 to 5 C Stlrrlng is continued at
this) 25 R g -7 Hlepyiralof?. 82 pye D - nyed

suspen5| n d ov RT. Il te washed
W et ¥ N A O T B T eﬁ?ﬂb%ﬂi%ﬁ%?eﬁ?ﬂ SRt are
is heat@?fa‘le g, MSQEBhdMH—i)ef-Bu& filtered while still hot and then cool ed
in an ice bath. The title conmpound is collected by succion and dried. Flash

Step 25.2: [6-(3-Chloromethyl-phenyl)-7H-pyrrolof 2, 3-dpyrimidin-4-vi]-((R)-1-phenyl-ethyl)-
amine

A mixture of 688 mg (2 mmol) {3-[4-((R)-1-phenyl-ethylamino)-7H-pyrrolof2,3-d]pyrimidin-6-
yl}-phenyl}-methanol and 578 mg (2.2 mmol) triphenylphosphine in 60 ml dichloromethane is
treated at 0 °C with 293 mg (2.2 mmol) N-chlorosuccinimide. After stirring 1 h at 0 °C all the

material has gone into solution. The solvent is evaporated and the titile compound purified
with flash chromatography using dichloromethane/ethanol 85:5 (the title compound is
contaminated with a small amount of triphenylphosphine oxide);

; Ry {dichloromethane/ethanol 95:5) = 0.35; MS-ES": (M+H)" = 363.

Examples 26 — 32:
The following Examples are synthesized from [6-(3-chloromethyl-phenyl)-7H-pyrrolo[2,3-

dlpyrimidin-4-yl}-((R)-1-phenyl-ethyl}-amine using an analogous procedure as described in

Example 25:
Example | Name m.p. MS-ES™: | TLC |HPLC
Number [°C) (M+HH)" R tr [min]
26 [6-(3-Diethylaminomethyl- 110-113 | 400 0.6° 8.15

phenyl)-7H-pyrrolo[2,3-
dpyrimidin-4-yl}-((R)-1-phenyl-

ethyl)-amine




chr onat

gi ves an
228-229 C, Ms-ES+:
4- (4-Hydroxy-7Hpyrrol of 2, 3-

a
addi t

i onal
(MtH)+ 254, Step

dl pyri ni di

g (0.143 nol) 2-am no-5-(4-cyano- phenyl

40. 2:

ogrS%Sh?o?a. chl oronet hane/ et hyl acetate m xture) of the nother |iquors
crop of the title conpound as a yellow solid; mfpFEB 2006

-6-yl)-benzonitrile A mxture of 36.6

-1H pyrrol e- 3-carboxylic acid

et hyl

ester, 140 M DW, 305 m formam de and 14.6 ml 85%formc acid is heated
for 16 h at 150 C. The resulting yell ow suspension is cooled to 10 C and
filteref27 The sqlsl.[d- AEtAPpefat@QOSA - 612800k 44 Bet |w.sh netjhanol
(120 M) and eth l(h§ B}/ ?Hd dried. [The titlle conpound is pbtained as
yel | owi h crysta)f'@e ¥wpreaylhid- c. Ms-EY : (MeH)| = 254.| Step WO. 3:
4-f 4- Ch| oro- 7TH Wnroqﬂ[@tﬂg@rﬁ,l\.amm- gndi n-6-yl) - benzonitrif e
4-(4-Hy;iroxy 7 rrolo d]pyrlmdln-6-yl)-benzonitrlle (436 g, .01
mol ) arp suspendéd)-1Phe %emyl)a%’@l’@m trif and 4./99 m (0. 02 mol) 4 N
hydr och ¢ aqg IPRERATELh Xane. 1A4g-63  qushgrt on [0 67 57 (0-|04 nol)
phosphof us oxi gh (?%)??de t)ﬂ rf\ln)x u(?e i s heated ungéeyr reflju ?no;)1 3mdays. The
solid ip filter|ayrolidindndmethyl-poemdr |ijquor evgpor at ed. The rlesi due gdnd the
solid are disgo} 60 C and 25 m of [a cond. sodium
bi car bohat e sol|uti Egnéleﬁgﬁ}qwn ﬁ‘é/r] re added and theg resuljti ng sugpensi on
cool ed, fi I teredaramd the solid washed with watier. The ftitle corrpounc is
dri ed afs366——¢€ f—61h ger—r+etd Eﬁplc M —299-29%—1C-HPEEAt R =
11.50 M & s en {§6:_3-Xz:l-|{dé¥i’i'9f-‘fmper§ifﬁ-‘1- T12-115 ['427 a.27° ['7.25
4-[4- ((R - 1- PhgrphetdyirphanylRoh- 7H-pvrrdl of 2, 3-dl pyri m di n- 6-Wl | -benzgnitrile
A mxture of 1.{27 ) ..
4- (4-ch) or o- 7HW(‘%&%P%’%¥1%’94‘#¥"di n-l6- yI)-bqnzonitriIe, 1.la M (10 mol)
triethy| am ne grer@1 Bﬁényﬁetr(yﬂ-ﬁmml) F(+) 1-phenyl -ethylami e in 25 |m
d| oxane h\_, tad awindar raofl iy 'FnL 24 cennnrl nart | nnb%rf
R(+) - 1- p‘?@nyl et(@)-ﬁﬁﬁﬁ@'ﬁ@wﬁfsr@ 2.5 11)b H2dded |4h hedt-1%hg i d
conti nued for 24;,,55;,dm.1@rm@ﬁyjlﬁneﬁy4).qh_e third pgortion gf R(+)}-1-
phenyl - et hyl amin &) gnd addi tlional 24 h theg reactign
m xturel i s cool|dymolol2, ?@@”&H@f“t"h\@]tlt lie conpoynd filtgred offf and wgshed
wi t h dijoxane. Hrgpmnéhe nmother |iquor a] secondicrop is {obtairjed aften
concentjration gf the solution; mp 333-336_C;, ING-ES - (MeH)Y = 340F Step
40.5: 31 [6-(3-Morpholin-4-ylmethyl- 242-243 | 414 0.28% | 7.8
[ 6- (4- M nonet Uﬂh‘eﬁlﬁﬁﬁ‘b‘ﬂ rz,lg-[@ygrrol o[ 2,|3-dl pyrilm di n- 44yl | - ((|R) - 1- pheényl - et h
vl) - ne Rangy-N C ) catal yzed hydr ggenati onp of 0./]206 g (0.6
mml) -[4- ((R) 03P)f5ﬁ25¢i914-yi] ((R -1-phenyl-
et hyl anj po)-?H@(ﬁﬁ)Qg"ﬁ{ng 3-d] pyri mdin-6-yll-benzonitrille infa m xtuje of 5%
amoni a_in
32 {6-I3-(3,5-Dimethyl-piperazin-1- | 128-130 | 441 0.3° 7.18
yimethy!)-phenyl}-7H-
pyrrolo[2,3-dlpyrimidin-4-yl}-
((R)-1-phenyl-ethyl)-amine

? Dichloromethane/ethanol 95:5 + 1% conc. ammonia

® Dichloromethane/ethanol 9:1 + 1% conc. ammonia

Example 33: (3-Chloro-4-fluoro-phenyl}-[6-(3-dimethylaminomethyl-phenyl}-7 H-pyrrolo[2,3-

dlpyrimidin-4-yl]-amine

The title compound is synthesized analogously to Example 1 starting with (3-chloro-4-fluoro-

phenyl)-[6-(3-chloromethyl-phenyl)-7H-pyrrolo[2,3-d)pyrimidin-4-yl}-amine; m.p. 218-220 °C;
MS-ES": (M+H)" = 396.



Case 4-32095A _
met hanol (20 ml) and THE (4 m) for 6 h at atnospheric pressure followed by

filtration and evaporation of the solvent gives the title conpound;- §RE. 7006
253-256 C, Ms-ES': (I\/H—I)' 344. Step 40.6:

2-Chl oro-N-{4-f4-((R)-1-phenyl -ethvl amiy go_) 7H-pyrrol o[ 2. 3-dl pyrim di n-6-yl I -
benzvl ) -acet am de Case 4-32095A - 6FEB2006 -45 A nixture of 0.21 g (0.6 mmol)
[ 6- (4-am nonet hyl - phenyl ) - 7H pyrrol o[ 2, 3-d] pyri m din-4-yl] -

((R) - 1- phen I-eth | )-am ne and 94 pl (0. 67 nmol ) trlethylamne in 5 dry
THE i s ©iemps Rl pIH-4-HUHOHRIER ib-(3-Cllaropetihwvinhenylx H-pmrrolal dipisingid = pl,
0. 64 5n1 of dry THE at RT. After stirring for 30 mn snall
amunw—% uble material is renoved by filtration and the filtrate is
evapor ailbd titigitempesndig@reparpdin &7 goalpgoys proteditie esdeseitedhy stepsrigl ot hi

gt oo melAef ok 3 i e R ARE anihlfich e £ ASRR iy B4R, 120 2

45: The fol |l ow ng Exarrpl es are synthesized from

2- chl org— NjiA' [3é (éé&) - phenyl - et hyl am no) -
7H pyrr i m di n-6-yl]-benzyl}-acetam de using an anal ogous
pr oceduTiae asuondcgsmam& are syniivgsized4fom PrehiproeNtoariyt pHenB{6=&-chlb:Gnfeitiyl-

Nunb C A - Ph |-196 1984550 2
Nt ot P Rt @py""m"{*éysh #é?ﬁswsﬁqeé' RV PR 2 fesribed in
in-1-yl Eag.e.bmgie 422- Mor phol i n- -N-{4-[4-((R)-199-2024710. 28a7. 78

1- phenyl - et hyl am no) - 7H pyrrol 0[2 3 dlpyrimd in-6-yl]- benryl}-acetam de
432- (4- Met hyl - pi perazi n-1-yl)-N 150- 1524840. 297.45 {4-i4-((R) - 1-phenyl -
ethyl anf BRdmgl PYNAMEOL 2. 3~ dTpyTT m d Ij - YT TT REES™ ) [ TEC T PAPLE

Number [°C) (M+HY | Ry tr [min)
34 (3-Chloro-4-fluoro-phenyl}-[6- | 210-212 | 424 0.32° |[8.76
(3-diethylaminomethyl-phenyl}-
7 H-pyrrolo[2,3-d]pyrimidin-4-
yl]-amine

35 (3-Chloro-4-fluoro-phenyl)-{6- | 238-240 | 465 04 |77
[3-(4-ethyl-piperazin-1-

ylmethyl)-phenyl]-7H-
pyrrolo[2,3-d]pyrimidin-4-yl}-
amine

36 (3-Chloro-4-fluocro-phenyl)-[6- | 238-240 | 422 0.45° | 8.44
(3-pyrrolidin-1-ylmethyl-

phenyl)-7H-pyrrolo[2,3-
dlpyrimidin-4-ylj-amine
37 (3-Chloro-4-fluorc-phenyl)-{6- | 221-223 | 451 0.33° |76
[3-(4-methyl-piperazin-1-

ylmethyi)-phenyl]-7H-
pyrrolo{2,3-d]pyrimidin-4-yi}-
amine

38 (3-Chloro-4-fluoro-phenyl)-[6- | 233-235 | 436 0.45° |8.75
(3-piperidin-1-ylmethyl-phenyl)-
7H-pyrrolo{2,3-d]pyrimidin-4-
yl}-amine




442- Di net hyl am no- N-{4-[4- ((R)-263-2664290. 21a7. 64 1-phenyl -

Case 4-32085A

et hyl am —”8)@@%@5

pyrrol o[ 2,3-d] pyrimdin-6-yl]- benzyl}-acetam de

452- (4- Et hyl - pi perazin-1-yl)-N{4-121-1244980. 267. 66

[4- ((R) - 1-phenyl -et hyl am no) - Case 4-32095A - 6 FEB 2006 -46

7H pyrrol o[ 2,3-d] pyri mdin-6- yl]-benzyl}-acetam de a

di chl or onet hane/ net hanol 9:1 b di chl or onet hane/ net hanol / conc. ammoni a
90:10: 1 Exanpl e_46:

N-{4-[ 4168-Chl or (340Ihlbme4-diupﬂmqmelnam'[6}o) 796-p92 r p#3g 2, 3- d0@F i hBdbdn-6- Y1 | -
benzvl } 12-dineth

2-Chl oro-N-{4-[4 §"8r %8€%§ ?'P?lﬂglro phehyl am no) - 7H pyrfol o[ 2| 3-d] pyr|{md

i n-6-yl ] -benzyl } - presrgh)dM-pardid@3-ng, 0.pR25 nmol) in 2 nl n-bufanol anfi 0.12
m (0.6y mml) 5 (gl{) lg r% Byl am ne in ethanol [Fluka, Buchs,{Swtzer]|and)
is stirfed and he@P¥MOR-4WerH%r 6 h.| The mijkture is|coolel, filtefed and
t he sol Fdncmarma@mdnm 05:8 +n, &k, #bhedl . After cooling the title

corrpound col | ect f| I at | on washed with ethanol and dried; MP.
278- 282: '°'°(“eet”}€’"FFg€%‘%{3t o Vhbansrd mNd) "= 0.14: HPLC tR = 8.04 min:
M5- ES' : (I\/H—i) 453. Step 46. 1

2- Chl or ¢
6-vl]- 5ERZY e S COMNpPC '
sequencgmdﬂesmradeta]lmﬁer 2- chl oro N—{4-

4 (R woBhaost of gg@@.g st ARt BT P ik A BRgagbls- 2cet am
(di chl Orcﬂm?ﬁh-ftﬁrlil%/—yﬁdiﬁﬂpbéﬁ@ﬁﬂde .amn@m A-HRnDisreatedwill 47 VD, E@mmc(lj\/l’rH) =
444. Exanples 47 - e foll | es are synthesjzed fro

2-chl or @uqq_n@me [a@d (tlgerblpﬁqgg%lozﬂqq lﬁ)f% hE>'(l'hgpclear solution Is cooled and the so!vent

phenyl aglssoratélh Pivd fedldokss §ur‘iﬂeBW|tHWéihrbhﬁjrﬁétbg%ﬂ%kbg@ﬁxﬂ% @?eﬁ'ﬁl ng an
anal ogous rocedure as described in - ES4:
acetate/methanol with increasing concentrations of methanol starllng with 100:2. 5 and
ending with 10:1. The title compound is obtained as a colorless powder; m.p. 194-196 °C;

MS-ES®: (M+H)" = 469.

Step 40.1: 2-Amino-5-(4-cyano-phenyl}-1H-pyrrole-3-carboxylic acid ethyl ester

A mixture of 42.53 g (0.255 mol) carbamimidoyl-acetic acid ethyl ester hydrochloride in 70 m)
absolute ethanol is treated at 0 to 5 °C with 95.3 ml of a 21% sodium ethoxide solution in
ethanol (0.255 mol) and stirred 5 min at 0 to 5 °C. 4-Bromoacetyl-benzonitrile (28.6 g, 0.128
mo!) is then added in portions over 20 min at 0 to 5 °C. Stirring is continued at this
temperature for 5 min then the ice bath is removed and the yellow suspension is stirred over
night at RT. The solid is filtered off, washed with ethanol and ether and re-suspended in 450
ml actonitrile. The mixture is heated for 5 min under reflux, filtered while still hot and then
cooled in an ice bath. The title compound is collected by succion and dried. Flash
chromatography (dichloromethane/ethyl acetate mixture) of the mother liquors gives an
additional crop of the title compound as a yellow solid; m.p. 228-229 °C; MS-ES™: (M+H)" =
254,

Step 40.2: 4-(4-Hydroxy-7H-pyrrolof2, 3-d]pyrimidin-6-yi}-benzonitrile

A mixture of 36.6 g (0.143 mol) 2-amino-5-{4-cyano-phenyl)-1H-pyrrole-3-carboxylic acid
ethyi ester, 140 ml DMF, 305 ml formamide and 14.6 ml 85% formic acid is heated for 16 h
at 150 °C. The resulting yellow suspension is cooled to 10 °C and filtered. The solid is
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47N-{4-[ 4- (3-Chl oro- | uor 0- 245-2475220. 53a8. 04 phenyl a ni no) - 7H pyr hAER[ 296
3- dl pyri mid i n-6-yl]-be nzyl}-2-(4- ethyl-piperazin-1-yl)-aceta m de
48N- (4-[4-(3-Chl oro-4-fluoro-272-275495, 488. 19 phenyl ani no) - 7H pyrrol o[ 2, 3-
Case 4-32095A -47 - 6 FES 2096 d] pyri m di n-6-yl]-benzyl}-2-

nor phol i n-4-yl - acet am de 49N—{4 [4-(3-Chloro-4-fl uoro 229-2324950. 48a8. 52

phenyl am no) - 7H pyrrol o[ 2, 3- d] pyrim di n-6-y (ll benzyl } - 2-
pi peri dlwaSIIeslIWlT@dée'aﬁn@Ié“lB@ml){ [etherd 1 &9 ) andidriedyd gilﬂﬁsomgg%ls aaired3

phenyl arpfr%),o E’h S?ég%ﬁq.h? >3g0dbp)“g ﬁSd g?yljz ypenzyl }-2-(4- nethyl - pi

perazin- |ch|'ororret an anol /conc. ammoni a 40:10:1
b ethyl acetate/ rret hanol 8: 2 Exanpl e 51:

I\I—(4-f4-5(}t ?be% g,l"ﬁ)é’l m di n-6-vl | - benzvl }-2
' ST A XY= yTam no) - 7H-pyrrol of 2,

3-d] pyr |4ﬂ4§Hndr6xyVH mmrmkg{ﬂ B—capyrinhldmeﬁ-yl)ibmmmtde (2063, 9,010ndl) aresyspended

n- but anal di,met hyl am.ne, .i n.ethanol | uka,

B OB Rafrrinde g bR e N iyarEh s 3G s T SRRESs. At o

of a seca:umd_ ioRQf Blamnp(fo G4 mel) Ipyibﬁmm ﬁﬂctmctridmhé Ghixdurd i :Fe,] héatzd umnk }eﬂuheor 3 g

m xture is ate our s e mxture en ere

Tt he dedp T°% S9IGUE BIrTaaan ano g molpst Iudh SRPORIHEE Tha eSS ARh e o4 Sreat  or

cool i ng diéb%:NeUtuh 80 ¢6MNE A6 0 SC GRY I28GhieA aldont] dddivmh brarbvRdte solution and 25 mil
water are added and the resulting suspension cooled, filtered and the solid washed with

RftR [ min]

water. The title compound is dried at 100 °C for 6 h under reduced pressure; m.p. 296-297
°C; HPLC tg = 11.59 min.

Step 40.4: 4-[4-({R)-1-Phenyl-ethylamino)-7 H-pyrroiof 2, 3-dipyrimidin-6-yll-benzonitrile
A mixture of 1.27 g (5 mmol) 4-(4-chloro-7H-pyrrolo[2,3-d]pyrimidin-6-yl)-benzonitrile, 1.4 mil

(10 mo!) triethylamine and 0.955 ml (7.5 mmol) R{+)-1-phenyl-ethylamine in 25 ml dicxane is
heated under reflux for 24 h. A second portion of R(+)-1-phenyl-ethylamine (0.32 ml, 2.5
mmol} is added and heating is continued for 24 h. After addition of a third portion of R(+)-1-
phenyl-ethylamine (0.32 ml, 2.5 mmol) and additional 24 h the reaction mixture is cooled to
10 °C and the title compound filtered off and washed with dioxane. From the mother liquor a
second crop is obtained after concentration of the solution; m.p. 333-336 °C; MS-ES”™:
(M+H)" = 340.

Step 40.5: [6-{4-Aminomethyl-phenyl}-7H-pyrrolo[2,3-dlpyrimidin-4-yi}-((R)-1-phenyl-ethyl)-
amine

Raney-Nickel (0.1 g) catalyzed hydrogenation of 0.206 g (0.6 mmol) 4-[4-((R)-1-phenyl-
ethylamino)-7H-pyrrolo[2,3-d)pyrimidin-6-yl)-benzonitrile in a mixture of 5% ammonia in

methanol (20 ml) and THF (4 ml) for 6 h at atmospheric pressure followed by filtration and
evaporation of the solvent gives the title compound; m.p. 253-256 °C; MS-ES": (M+H)" =
344.

Step 40.6; 2-Chloro-N-{4-[4-({R)-1-phenyl-ethylamino)-7 H-pyrroig[ 2 3-dpyrimidin-6-yl]-
benzyl}-acetamide
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The following Examples are synthesized from 2-chloro-N-{4-[4-{{R)-1-phenyl-ethylamino)-

7H-pyrrolof2,3-dlpyrimidin-6-yl]-benzyl}-acetamide using an analogous procedure as
described in Example 40:

Example | Name m.p. MS-ES": | TLC | HPLC
Number [°C] (M+H) | Ry tr [Min}
41 N-{3-[4-((R)-1-Phenyl- 196-198 | 455 0.25° |7.92

ethylamino)-7H-pyrrolo[2,3-
d]pyrimidin-6-yl]-benzyl}-2-
pyrrolidin-1-yl-acetamide
42 2-Morpholin-4-yl-N-{4-[4-((R)- | 199-202 | 471 0.28° |7.78
1-phenyl-ethylamino)-7H-

pyrrolo[2,3-d]pyrimidin-6-yl)-
'5 benzyl}-acetamide

43 2-(4-Methyl-piperazin-1-yl)}-N- | 150-152 | 484 0.29° | 745
{4-[4-((R)-1-phenyl-
ethylamino)-7H-pyrrolof2,3-
dpyrimidin-6-yl]-benzyl}-
acetamide

44 2-Dimethylamino-N-{4-[4-((R)- | 263-266 | 429 0.21° | 7.64
1-phenyl-ethylamino)-7H-

pyrrolo[2,3-d]pyrimidin-6-yi]-
benzyl}-acetamide

45 2-(4-Ethyl-piperazin-1-yl}-N-{4- | 121-124 | 498 0.26° |7.66
[4-((R)-1-phenyl-ethylamino)-
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Step 46.1: 2-Chloro-N-{4-[4-(3-chloro-4-fluoro-phenylamino)-7H-pyrrolo[2, 3-dlpyrimidin-6-yi]-

benzyl}-acetamide

This compound is synthesized using an analogous sequence as described for 2-chioro-N-{4-

[4-((R)-1-phenyl-ethylamino)-7 H-pyrrolo[2,3-d]pyrimidin-6-yl}-benzyl}-acetamide (steps 40.4
to 40.6); m.p. 320-325° C; R (dichloromethane/methanol/conc. ammonia 80:10:1) = 0.39;

MS-ES™: (M+H)" =444,

Examples 47 — 50:

The following Examples are synthesized from 2-chloro-N-{4-[4-(3-chloro-4-fluoro-

phenylamino)-7H-pyrrolo[2,3-d)pyrimidin-6-yl}-benzyl}-acetamide using an analogous

procedure as described in Example 46:

Example | Name m.p. MS-ES: | TLC | HPLC
Number [°C) (M+H)" | Ry tr [min)
47 N-{4-[4-(3-Chloro-4-fluoro- 245-247 | 522 0.53° | 8.04
phenylamino)-7H-pyrrolo[2,3-
dpyrimidin-6-yi}-benzyl}-2-(4-
ethyl-piperazin-1-yl)-acetamide
48 N-{4-[4-(3-Chloro-4-fluoro- 272-275 | 495 0.48° |8.19
phenylamino)-7H-pyrrolof2,3-




) Case
a di chl or omre

-320

ane

™ et hanol / conc.

ammoni a 90: 10: 1 Exanpl e 58:

N- (4-f 4-(3-Chl oro-4-fl uoro-phenyl ani no) - 7H pyrrol of 2, 3-dl pyri m di n- 6-
benzyl }-3-d i ethyl am no- propi onam de The title conpound is synthesized from
[ 6- (4- am nonet hyl - phenyl ) - 7H pyrrol o[ 2, 3-
d] pyri m di n-4-yl)-(3-chl oro-4-fl uoro- pr’e7nyI )-am ne using an anal ogous
In this case activation of the

pr ocedur

e as

descri bed in Exanpl e 54.

carboxylic acid is done with

GFEB 2006

(benzot
(BOP, FI
tR = 8.1

b2 mM n;

I azol e-
uka, B

chs,
VESOERD

dﬁ?ﬂmltﬁq-sfyl]%ehdy! thyl a
5

Switzerl and
olin-4eyhagptamide g g

[ 6- (4- ATigd

0- pheny
pr ocedur
= 368.
Exanpl es
dipyrim

Case 4-3
, are sy

onetn
|')-amn
e as de

din-4-y

L

&Y IChiof 6E4Pidr &) O1 2,

e title conpound is

§ nhew&aﬂninﬂ);yd@mgow&é& 5})
oSS

si zed
pipeadicH I-)d-raoewmmi&lo_r o- ph

i no) - ph

and Nt nmet hyl nprpholin

[ep 58,1

bsphoni u

M hexa
M P.

[ uor obo

B250 Py3 |

5ynt hesi
D 40. 5;

Exanpl e
nomet hyl
enyl ) - an

el - 4-
zed usin
m p. 350
5 59 - 6
- phenyl)
ne (ste

yolagt 3
j an a

- 351;

1: The
- H py
p 58.1

3 QEEOI’ O-

nal ogous
M5- ES' :

foll owm
Frol of 2,
usi ng

229-232]

[ at e
HPLC

- f | uor

MH) '
ng
3_
an

anal ogol
Exanpl el
59Pyr i di
(3-chl on
benzyl ar
phenyl ai
di met hy
phenyl a

59

n de 60N
n no) - 7H
I’Lnam' no-b

Foce
M P.
ne-2-ca
0-4-ftu

I no) - 7H

\EL{E&‘"@E&EE%C" er[CJ
i blme«wlﬁrﬁna)e?ld-pgzﬂb%[m- 3
Dr 0- phenyl am,no) -. ZH. pyr
b0 SR oy
- Methybbipbeaziv-1-8)- pyri m d
Ut yram de 61N-{4-[4-(3-C
L BGFPMIAS] 2, 3- d] pyri ni di

ol o[ 2, 3
D-272- 27
I n-6-yl
hl or o- 4-

A2473-10¢

P98 i n]
62

-d] pyriom
34810. 31
| - benzyl
f | uor o- 2

0.61°

a8. 15
) - 4-
30- 235

di n- 6}

7.93

yl']-

h-6-yl1 ] -

penzyl } -

3-

b070. 76?18. 66

pi per i di*michiosdmefiag@hemandidénc. ammonia 40:10:1
® ethyt acetate/methanol 8:2

Example 51: N-{4-]14-(4-Benzyloxy-phenylamino)-7H-pyrrolo[2,3-dlpyrimidin-6-yl]-benzyl}-2-

dimethylamino-acetamide

N-{4-[4-(4-Benzyloxy-phenylamino)-7H-pyrrolo[2,3-d)pyrimidin-6-yl}-benzyl}-2-chioro-

acetamide (0.2 g, 0.4 mmol} in 3 m| n-butanol and 0.215 ml (1.2 mmol) 5.6 N dimethylamine
in ethanol (Fluka, Buchs, Switzerland) is stirred and heated to 100 °C for 6 h. After addition
of a second portion of dimethylamine solution (0.3 ml, 1.68 mmol} the mixture is heated for 6

more hours. The mixture is then cooled, filtered and the solid re-suspended in 3 ml warm

dichloromethane/methanoi 2:1. After cooling the title compound is collected by filtration and

purified further with flash chromatography using a gradient of dichloromethane/methanol
100:2.5 to 10:1; m.p. 233-235; MS-ES™: (M+H)" = 507.

Step 51.1: N-{4-[4-{4-Benzyloxy-phenylamino)-7 H-pyrrolo[2 3-d]pyrimidin-6-yl}-benzyl}-2-

chloro-acetamide

This compound is synthesized using an analogous sequence as described for 2-chloro-N-{4-
[4-((R)-1-phenyl-ethylamino)-7H-pyrrolo[2,3-d]pyrimidin-6-yl]-benzyl}-acetamide (steps 40.4
to 40.6); R; (dichloromethane/methanol/conc. ammonia 90:10:1) = 0.40; MS-ES"; (M+H)" =
498.
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piperidin-1-yl-propionamide

Under an atmosphere of nitrogen a mixture of 0.0865 g (0.55 mmol) 3-piperidin-1-yl-

di chl or onet hane

propionic acid and 0.117 ml {0.68 mmol) N,N-diisopropylethylamine in DMF (5 ml) is treated
at RT and over a period of 5 min with a solution of 0.163 g (0.55 mmol) O-(1,2-dihydro-2-
oxo-1-pyridyl)-N,N,N’,Ntetramethyluronium-tetrafluroborate (TPTU, Fluka, Buchs,

Switzerland) in 2 ml DMF. After stirring for 5 min the resulting solution is added slowly (1.5 h)
at RT to 0.172 g (0.5 mmol) [6-(4-aminomethyl-phenyl)-7H-pyrrolo[2,3-d)pyrimidin-4-yi]-((R)-
1-phenyl-ethyl}-amine (step 40.5) in 3 ml DMF. The reaction mixture is allowed to stand over

night after which the DMF is evaporated under reduced pressure. The residue is purified by

flash chromatography using gradients of first dichloromethane/methanol 100:2.5 to 10:1 and

then mixtures of dichloromethane/methanol/conc. ammonia 90:10:0.5 to 40:10:1. The title
compound is obtained as yellowish solid; m.p. 140 °C; MS-ES": (M+H)" = 483,
As a second product of this reaction N-{4-[4-({R)-1-phenyl-ethylamino)-7H-pyrrolo[2,3- -

djpyrimidin-6-yl}-benzyl}-acrylamide is obtained; m.p. 249-250 °C; MS-ES": (M+H)" = 398.
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pyrrolof2,3-d}pyrimidin-6-yl]-
benzyl}-propionamide
56 4-Dimethylamino-N-{4-{4-((R)- | 195-203 | 457 0.04°> | 7.76
1-phenyl-ethylamino)-7H-
pyrrolo[2,3-d]pyrimidin-6-yl]-
benzyl}-butyramide
57 Pyridine-2-carboxylic acid 4-[4- | 221-223 | 449 0.51* | 10.16
((R)-1-phenyl-ethylamino)-7H-
pyrrolo[2,3-d]pyrimidin-6-yl)-
benzylamide

® dichloromethane/methancl/conc. ammonia 90:10:1

Example 58: N-{4-[4-(3-Chloro-4-fluoro-phenylamino)}-7 H-pyrrolo[2 , 3-dlpyrimidin-6-yI]-

benzyl}-3-diethylamino-propionamide

The title compound is synthesized from {6-(4-aminomethyl-pheny!)-7H-pyrrolo[2,3-

d]pyrimidin-4-yl}-(3-chloro-4-fluoro-phenyl)-amine using an analogous procedure as

described in Example 54. In this case activation of the carboxylic acid is done with

(benzotriazole-1-yloxy)-tris-(dimethylamino)-phosphonium-hexafluoroborate (BOP, Fluka,
Buchs, Switzerland) and N-methyimorpholin; m.p. 229-232; HPLC tg = 8.52 min; MS-ES™:
(M+H)" = 495,

Step 58.1: [6-(4-Aminomethyl-phenyl)-7 H-pyrrolo[2,3-d]pyrimidin-4-vi]-(3-chloro-4-fluoro-

phenyl}-amine

The title compound is synthesized using an analogous procedure as described in steps 40.4
to 40.5; m.p. 350-351; MS-ES": (M+H)" = 368.
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per azi nf T3 TREL r@‘?’}'éphenyu Case 4-32095% - 6 F@@ B¥oe| Teg | HPLC
7H pyr r pNafrBes-|d] pyri m di n 4 yI am no} phenol (M+H)" Ry tr [min]
685- [ 6- [ 3-DPimetihvl ar-nore 4_ 03440 c?%d 2 nheny! ) wAS N By rol g[ ')’ -
d] pyrin @i n- 4- ﬁﬂ@ﬂ%ﬁ%’%‘ﬂﬂﬂd E‘he o$40-342 - 106
692- Met hoxy- 5- {|q3lchidrd-4amichy-bh na’lﬁa)@ 50. 166. 1
pi per az| n- 1-yl net hyl ) - phenyl Byrr | of 2, 3- dH] pyrimdi n-4- Kl am no}f phenol
705- [ 6- [ 3- Di met|MA/TF-RITABket HIPW"@W F43900. 17 be| 8 pheny| ) - 7H byrrol o[, 3-
d] pyri mdi n-4-yl BRhiide Net hoxy- phendl
715-[ 6-(4-Di netlhyl aid nonet hyl - 3740 31 W7 _2 nhem;ylL?H— pyrr ol 2, 3-
60 N-{4-[4-(3-Chloro-4-fluoro- 272-273 [481 0.31* |8.15

phenylamino)-7H-pyrrolo[2,3-

dpyrimidin-6-yl}-benzyl}-4-

dimethylamino-butyramide

61 N-{4-[4-(3-Chloro-4-fluoro- 230-235 | 507 0.76° | 8.66

phenylamino}-7H-pyrrolo]2,3-

dlpyrimidin-6-yl]-benzyl}-3-

piperidin-1-yl-propionamide

? dichloromethane/methanolconc. ammonia 40;10:1

Example 62: 2-Dimethylamino-N-{3-[4-({R)-1-phenyl-ethylamino)-7 H-pyrrolo[ 2, 3-d)pyrimidin-

6-y!]-benzyl}-acetamide

A mixture of 210 mg (0.5 mmol) 2-chloro-N-{3-[4-((R)-1-phenyl-ethylamino)-7 H-pyrrolo[2,3-
dpyrimidin-6-yl}-benzyl}-acetamide in 3 ml dry dioxane is treated with 268 pl (1.5 mmol) of a

5.6 N dimethylamine solution in ethano! (Fluka, Buchs, Switzerland) and then heated to 100

°C for 6 h. The clear yellow solution is cooled and the solvent evaporated. The residue is

purified by flash chromatography using a mixture of dichloromethane/methanol with

gradually increasing concentrations of methano! starting with 100:2.5 and ending with 100:5

and then switching to dichloromethane/methanol/conc. ammonia starting with 100:5:0.25 and

ending with 100:10:0.5. The title compound is obtained as a colorless foam; Ry
(dichloromethane/methanol/conc. ammonia 90:10:1) = 0.41; MS-ES™: (M+H)" = 429,



d] pyri cade a-3pggbAam no] - 2- et hyl - phenol

722- Met hyl - 5- {6-[ 4- (4- et hyl - >3004296. 9 pi perazi n-1-yl nmethyl)-phenyl F££p 2006
7/Hpyrrolo[2, 3-d]pyrimd in-4- ylam no}-phenol -

735-[ 6- (4- D et hyl am nonet hyl - phenyl)-7H pyrrol o[ 2,3- d] pyrim d i

n-4-yl am no] - 2- net hoxy- phenol 742- Met hgxy- 5-{6-[4-(4-net hyl - 4450. 196. 3

pi perazin- 1 -yl nethyl)-phenyl]- 7H pyrrol o[ 2, 3-d] pyrimdi n-4-

yl am no} - phenol 752- Met hoxy- 5- [ 6- ( 4- nor phol i n- 4-

yl met hyl - phenyl , 3 d] pyrimd in-4- yI am no -phenol 76[(R) 1
- (4- Chl e phding i 3} DphanvEthylamino 006 -54
[6-(4-dpb eYc! rmdgomet hyI phenyl) 7H pyrrol o] 2, 3-

d] pyri mdrn-424- -am ne 77[ (R)-1-(4-Chl oro-phenyl)-ethyl]-232-2334610. 318. 6

(6-[4-( Zhﬁéltiﬁyapmppw@i igsyAthesized Heing pn)anslesays proredurgyasrdsiseliediingteps 40.1
d 8 2

PAT (5L A . 800 GBIl R BKbl oA i R
90101 = 0.54; MS-ES"; (M+H)" = 420.

Example 63: 2-(4-Methyl-piperazin-1-yl)-N-{3-[4-{(R)-1-phenyl-ethylamino)-7H-pyrrolo[2,3-
dlpyrimidin-6-yll-benzyl}-acetamide

The title compound is obtained as a tan resin using an analogous procedure as described in
Example 62; R (dichloromethane/methanol/conc. ammonia 90:10:1) = 0.20; HPLC tg = 7.77
min; MS-ES”: (M+H)" = 484,

Example 64: N-{3-[4-(3-Chloro-4-fluoro-phenylamino}-7 H-pyrrolof 2, 3-dlpyrimidin-6-vi}-
benzyli-2-dimethylamino-acetamide

2-Chioro-N-{3-[4-(3-chloro-4-flucro-phenylamino)-7 H-pyrrolo[2,3-d]pyrimidin-6-yl]-benzyl}-
acetamide (120 mg, 0.222 mmol) in 2 ml dioxane and 0.145 ml {(0.81 mmol) 5.6 N
dimethylamine in ethanol (F}uka; Buchs, Switzerland) is stirred and heated to 100 °C for 4.5
h. The mixture is cooled and the solvent evaporated. The residue is shaken with THF {5 ml),
dichloromethane (3 mil), methanol (2 mi} and saturated sodium bicarbonate (2 ml). The two
clear layers are separated and the organic phase is treated with 1 g silica gel. The solution
containing the silica gel is evaporated and the solid put on top of a flash chromatography
column containing 33 g of silica gel. The column is eluted using a mixture of
dichloromethane/methanol with gradually increasing concentrations of methanol starting with
100:2.5 and ending with 100:5 and then switching to dichloromethane/methanol/conc.
ammonia starting with 100:5:0.25 and ending with 100:10:0.5. The title compound is
obtained as colorless crystals; m.p. 272-273 °C; MS-ES™: (M+H)" = 453.

Step 64.1: 2-Chloro-N-{3-[4-(3-chloro-4-fluoro-phenylamino)-7H-pyrrolo[ 2, 3-dlpyrimidin-6-vi}-
benzyl}-acetamide

The title compound is synthesized using an analogous procedure as described in steps 40.1
to 40.6; R (dichloromethane/methanol/conc. ammonia 90:10:1) = 0.47; HPLC tg = 9.98 min;
MS-ES’: (M+H)" = 444,
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Examples 67 — 78:

The following Examples are synthesized using an analogous procedure as described in

Example 1. However, a modified protocol is applied for the preparation of the intermediates:

Instead of reducing the ethyl-ester with lithium aluminum hydride in THF (as described in

step 1.2), the 4-hydroxymethyl derivatives are prepared by reduction with diisobutyl-

aluminium hydride in a 1:1 mixture of dichloromethane and dioxane at ambient temperature

(Examples 67 - 72 and 76 - 78). For preparing the intermediates of Examples 73 - 75,

reduction of 4-(4-chloro-7H-pyrrolo[2,3-d]pyrimidin-6-yl)-benzoic acid ethyl ester with

diisobutyl-aluminium hydride in THF at ambient temperature yields [4-(4-chloro-7H-

pyrrolo[2,3-d]pyrimidin-6-yl)-phenyf]-methancl (see step 108.3). Substitution of the chlorine

by 2-methoxy-5-amino-phenol as described in step 1.1 then gives 5-[6-(4-hydroxymethyl-

phenyl)-7 H-pyrrolo[2, 3-d]pyrimidin-4-ylamino]-2-methoxy-phenol.

Example | Name m.p. MS-ES™ | TLC |HPLC?

Number [°C] (M+H)" | Ry tr [min)

67 2-Methyl-5-{6-[3-(4-methyl- 256-258 | 429 0.14° | 6.8
piperazin-1-ylmethyl)-phenyl]-




MB- ES+: CHbke €820B5& Nunber[C] (MrH)' R tR [ ni n]
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9:1 plus 1 drop of conc.

- phe

- 6 FEB 2006

nyl) -

am ne hydrochloride a of the free base
anmoni a Exanpl e 82:
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din- 6 yp- benzyl M-BRTHIBIZSelRXFIGIdin-3-
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yl)-am pe_(st ey Smml\iq di anVPdinTHbE 7.5 m)i and
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t he solyents ¢gv (] ted. The residue i|s purifiled by fljash chyromat ogrijaphy on
34 g of{silica gpg.% he colum is elutled using a m xture of
di chl or pegt hane/mhmws {N-[Bﬂ4gmaﬂylal | yf 291c252adi445 concmmét até.ons of
met hano| starti|n a‘ﬁ aﬁ ;I,_y 5 ang ending with 100: 2.5 and then swiftching
to dich| or onet h %9"%911 De i a start|ling with 100: 2| 5: 0. 129 and
endi ng W th 100:74@p@ralo[2f3-apiiimidn-g¢ont gining the title [conpound were |pool ed
and copcentr atle )gqon a ot ry evaporatar. The rlesidue ijs takegn up inja small
amount pf dichl HB}HW and the resulting sglid colljected |py filtrlation;
MP. 19797 C/ &3fe- (3(mhfémwérﬁmaméﬁg<ﬂlrmtmrny1/cm- amony 2 905 807 1) |= 0. 21;
M5- ES*: | (MHH) ' 43 Case 4-32095 FEB 2006 -56 Exanpl e |83:
(3- Chl of o- benzyIBhe{‘Sl) 7 W-RyArolal®vt - pi per 4zi n- 1- ylfmet hyl ) -[phenvl || - 7H pyr|r ol o( 2,
3- dl pyrim di n-dppdidiAA-P8mino]-2-
methoxy-phenol
71 5-[6-(4-Dimethylaminomethyl- 374 0.31° 7.2
phenyl)-7H-pyrrolo[2,3-
dpyrimidin-4-ylamino]-2-methyl-
phenol
72 2-Methyl-5-{6-[4-{4-methyl- >300 429 6.9
piperazin-1-ylmethyl)-phenyl]-
7H-pyrrolo[2,3-d]pyrimidin-4-
yiamino}-phenol
73 5-[6-(4-Dimethylaminomethyl-
phenyl)-7H-pyrrolof2,3-
dpyrimidin-4-ylamino]-2-
methoxy-phenol
74 2-Methoxy-5-{6-[4-(4-methyl- 445 0.19° [6.3
piperazin-1-ylmethyt)-phenyi]-
7H-pyrrolo[2,3-d]pyrimidin-4-
ylamino}-phenol
75 2-Methoxy-5-[6-(4-morpholin-4-
yimethyl-phenyl)-7 H-pyrrolo[2,3-
d]pyrimidin-4-ylamino]-phenol
76 [(R)-1-(4-Chloro-phenyl)-ethyl]- | 273-274 | 406 0.32° [ 9.1
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N- et hyl - pi perazine. The mxture is heated to 90 Cfor 7 h. The solvent is
evaporated and the residue is purified é?/ fl ash chromat ography on 34 g of
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di chl or pnet hane fﬁatMmmﬂMMaomemyimni alstarting wth 100:5:0]25 and endi ng
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as descyibed in r:rﬁgL,ﬁeﬂq I-pi ér%9|n11 1 starting f¢
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4- (4-chkoro-7H |n 6 yI)-ben20|c acifd ethyl ester | (WD
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Step 83 l0[2,3- din-4-yl)-
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THE at R =17 1A " - _ g
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about 10 C and E%%'ﬁégﬁéggﬂ@é[ﬁ??aally with THF/water 1:1[(2.24|m), 150

sodi um hydr oxi de dmtlmtdmn-y(]xhrﬁiﬂenﬂ and; water (p.72 n1) The | solid al um num
conpl ex s emeved—by—fHit+rat+on—{HyHo-Super Hr-—Huka,—Buehs;
vaitzerla'rré-sz- and washed thoroughly with THF. The filtrate is concentrated to
about 5@oimn:and t(B& x 48 mirt)ipacked witi exvsisedipliase atatadiah@ 18N weieoel (Seivhmeal 9: 1 (50
m). After stirri rbgmt:@d.z;%emsmca weoﬂew(?ewaﬁe@mh%ud@e&sﬁ ;@mé&ﬂ&%ﬂ Ong

and dried under reduced pressure to give t npoun

C, M5-ES': (MH)' Nagglegurerst(‘éeﬁmgly) Petection by UV absorplton at215 nm. The retention times
(3-Chl or o- benzyl ) -{kperé 4givehihotianes RApl+genylphin/H- pyrrol o[ 2, 3-dl pyri m di n- 4- vl
|- amn . 4-3 5A of.. 0. 79.r o .

t hi onyl c r%%”?de i %9%' ror&J/: %?2 %gf%r é%é'nfégg'oofdogb 2 a)'-'%(froafum%ﬁ)ijog/"mpi 2))’
{4-[ 4- (3-chl or o- bevatey &SI H- pyrrol o 2, 3-d] pyri mi di n-6-yl] - phenyl ) - met han
ol is agded and the suspension stirred at 0 Cfor 2 h and then at RT for 17
h. The s&ighlproeetianeteliaae] 4ddrop ofreha@™RI°PR t ol uene and suspended in water (3
m ). ThéEmademamol ®1treated with saturated

Y THF/methanol 9:1 + drop of conc. Ammonia

Example 79: (3-Chloro-phenyl)-[6-{4-dimethylaminomethyl-phenyl)-7H-pyrrolo]2,3-

dlpyrimidin-4-yl]-amine hydrochloride

Lithiurmn aluminum hydride (72 mg, 1.8 mmol) is suspended in dry THF (12 mi) under a
nitrogen atmosphere. Solid 4-[4-(3-chloro-phenylamino)-7H-pyrrolo[2,3-d)pyrimidin-6-yi}-N,N-
dimethyl-benzamide (described in WO 87/02266, 140 mg, 0.37 mmol) is added and the
mixture heated to 60 °C for 1 h. The reaction mixture is then hydrolized at 0 °C by sequential
addition of water (0.072 ml), 15% sodium hydroxide (0.072 ml) and water (0.21 ml). The
precipitate is removed by filtration and the filtirate concentrated on a rotary evaporator. The
yellow crystalline residue is suspended in methanol, filtered, suspended in toluene, filtered,
suspended in methanol again and filtered to give the free base of the title compound [Ry
(dichloromethane/methanol 9:1 plus 1 drop of conc. ammeonia) = 0.36]. This is suspended in
methanol (2 ml) and treated with 1 N hydrochloric acid (0.2 ml). The suspension is stirred



sodi um lglasadREOB5A sol ution (3 m) and stirred for 10 min. The crystals are
collected by filtration washed with water, a small anount of ethanol and
ether and dried to give the title corrpound M P. decorrp05| tion -300 b EBRADN
(di chl or onet hane/ met hanol / conc. ammonia 90: 10: 1) 0.61; M5-ES*: (MtH)' =
383. Exanples 84 -107i: The foll ow ng Eggupl es are synthesized using an

anal ogous procedure as described in Exanple 83:

Exanpl eNaneM P. M5- ES' : TLCHPLC Number [ C] (MrH) ' RFt R [ mi n]

gﬁé g;, ﬂ] &\1%@[%23 %?té{ed%#? ﬁ{(yataipla?fref}% %?a?tngrhégth%holﬁétgyg %n;n?:io tere agam to givg
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7H pyrr ghg %@lgyrlmdl n-4-yl]- am ne
87(3- Ch e 6. (4. 231. 2334200, 35a7. 86 di et hyl ani nomet hyl - phenyl ) - 7H

pyr r ol off} gegol@mryg Exaroples ae syinthesiged feorn the correspondmg amides (WO 97/02266)

88(3-Ch % FZ@%WY yrrolidi

n-1-yl ml"?'h% clﬁoﬁ%ecfg_‘é%é%fa%@%%ﬁé@ vrimdi n-4-yl]- am ne Case 4-32095A
- 6 FEB| ER6ple5BN8®E3- Chl or o- benzyl ) - { 6} fvp. (4- 2BBISABT 44[70LG% alcHBEC
met hyl - bpegagi p- 1-yl methyl) - °C) MHHY R | ta[min]
80 (3-Chloro-phenyl)-{6-[4-(4- 227-229 | 433 035 |6.74
methyl-piperazin-1-ylmethyl)-

phenyl}-7H-pyrrolo[2,3-
dlpyrimidin-4-yl}-amine
dihydrochloride

81 (3-Chloro-pheny!)-[6-(4- 278-280 | 420 049 |[7.25
morpholin-4-yimethyl-phenyl)-
7H-pyrrolo[2,3-d}pyrimidin-4-yl]-
amine hydrochloride

 of the free base using dichloromethane/methanol 9:1 plus 1 drop of conc. ammonia

Example 82: 2-((2-Hydroxy-ethyl)-{4-[4-({R)-1-phenyl-ethylamino}-7 H-pyrrolof 2, 3-dlpyrimidin-
6-yil-benzyll-amino)-ethanol

[6-(4-Aminomethyl-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-{(R)}-1-phenyl-ethyl}-amine (step
40.5, 0.5 g, 1.46 mmol) is dissolved in THF (7.5 ml) and water (0.75 mi) and cooled to —10
°C. A stream of ethylene oxide is then passed through the solution for about 40 min (amount
of ethylene oxide absorbed 5 to 6 g). The flask is sealed and the mixture stirred at 0 °C for
30 min and then at 50 °C for 16 h. The clear yellow solution is cooled and the solvents
evaporated. The residue is purified by flash chromatography on 34 g of silica gel. The
column is eluted using a mixture of dichloromethane/methanol with gradually increasing
concentrations of methanol starting with 100:1.25 and ending with 100:2.5 and then
switching to dichloromethane/methanol/conc. ammonia starting with 100:2.5:0.125 and
ending with 100:10:0.5. Fractions containing the title compound were pooled and
concentrated on a rotary evaporator. The residue is taken up in a small amount of
dichloromethane and the resulting soiid collected by filtration; m.p. 194-197 °C; R¢
(dichioromethane/methanol/conc. ammonia 90:10:1) = 0.21; MS-ES’: (M+H)" = 432.
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06 2- Cni oo DG LENRIMBI S iy OMER M 7T L HAGE . Apfirkidir4 3iPafiine (150 mo,

i et hyl afi3Poneohy$ spsrended inAaml dipxang apdtreatay withiNethyl-piparagine. Thgmmidure is

97(2, 5- B b

et hyl - proaPyds Sovegt b ik seert i ppa R ant fRIEyAe i purfied by flash
chromatography on 34 g of silica gel. The column is eluted using a mixture of

dichloromethane/methancl with gradually increasing concentrations of methanol starting with
100:1.25 and ending with 100:5 and then switching to dichloromethane/methanol/conc.
ammonia starting with 100:5:0.25 and ending with 100:10:0.5. Fractions containing the title
compound were pooled and concentrated on a rotary evaporator to give the title compound;
m.p. 241-243 °C; MS-ES": (M+H)" = 461.

Step 83.1: 4-[4-{3-Chlorg-benzylamino)-7 H-pyrrolo[2,3-dipyrimidin-6-yl]-benzoic acid ethyl

ester

This compound is synthesized following an analogous procedure as described in Example 1,
step 1.1 starting from 4-(4-chloro-7H-pyrrolo[2,3-d]pyrimidin-6-yl}-benzoic acid ethyl ester
(WO 97/02266) and 3-chloro-benzylamine; m.p. 305-306 °C; MS-ES": (M+H)" = 407.

Step 83.2: {4-[4-(3-Chloro-benzylamino)-7H-pyrrolof2,3-dlpyrimidin-6-yl]-phenyl}-methanol
2.236 g (0.059 mol} lithium aluminum hydride are suspended in 600 ml dry THF at RT. 4-[4-
(3-Chioro-benzylamino)}-7 H-pyrrolo[2,3-d]pyrimidin-6-yl]-benzoic acid ethyl ester (4.8 g,
0.0118 mol) is added in portions over 5 min and the resulting mixture is heated to 60 °C for 1

h. The mixture is cooled in an ice bath to about 10 °C and treated sequentially with
THFwater 1:1 (2.24 ml}, 15% sodium hydroxide solution (4.48 ml) and water (6.72 ml}. The
solid aluminum complex is removed by filtration (Hyflo Super Cel®; Fluka, Buchs,
Switzerland) and washed thoroughly with THF. Thé filtrate is concentrated to about 50 ml
and the resulting suspension treated with water/ethanol 9:1 (50 mi). After stirring for 10 min
the crystals were collected by filtration and dried under reduced pressure to give the title
compound; m.p. 296-298 °C; MS-ES”: (M+H)" = 365.

Step 83.3: (3-Chlora-benzyl)-[6-(4-chloromethyl-phenyl)-7H-pyrrolo{2, 3-dlpyrimidin-4-yi}-

amine
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compound; m.p. decomposmon ~300 °C; Rs (dichloromethane/methanol/conc. ammonia
90:10:1) = 0.61; MS-ES™; (M+H)" = 383.

Examples 84 — 107j:

The following Examples are synthesized using an analogous procedure as described in

Example 83:

Example
Number

Name

m.p.
[°Cl

MS-ES":

(M+H)"

TLC
Ry

HPLC
tr [min]

84

(3-Chloro-benzyl)-[6-(4-
dimethylaminomethyi-phenyl)-
7H-pyrrolo[2,3-d)pyrimidin-4-yl]-

amine

219-222

393

7.46

85

(3-Chloro-benzyl)-[6-(4-
piperidin-1-ylmethyl-phenyf)-7H-
pyrrolo{2,3-djpyrimidin-4-yl]-

amine

234-235

432

0.44°

7.95

86

(3-Chloro-benzyl)-[6-(4-
morpholin-4-ylmethyl-phenyl}-
7H-pyrrolo[2,3-dlpyrimidin-4-yl]-
amine

253-
254.5

434

7.55

87

(3-Chloro-benzyl)-[6-(4-
diethylaminomethyl-phenyl}-7H-
pyrroio[2,3-0]pyrimidin-4-yl}-

amine

231-233

420

0.35°

7.86

88

{3-Chloro-benzyl)-[6-(4-
pyrrolidin-1-ylmethyl-phenyl)-
7H-pyrrolof2,3-d]pyrimidin-4-yl}-

amine

222-225

418

0.32°

777
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91

(2-Chloro-benzyl)-{6-[4-(4-ethyl-
piperazin-1-ylmethyl)-phenyl}-
7H-pyrrolo[2,3-d]pyrimidin-4-yi}-

amine

255-256

461

0.23°

7.37

92

(2-Chloro-benzyl)-[6-(4-
piperidin-1-yimethyl-phenyl)-7H-
pyrrolof2, 3-d]pyrimidin-4-yl]-

amine

262-264

432

0.54°

7.77

93

{(2-Chloro-benzyl)-[6-(4-
morpholin-4-ylmethyl-phenyl)-
7H-pyrrolof2,3-d]pyrimidin-4-yl)-

amine

276-279

434

0.42

7.39

94

(2-Chloro-benzyl)-{6-[4-(4-
methyl-piperazin-1-ylmethyl)-
phenyl]-7H-pyrrolo[2,3-
dpyrimidin-4-yl}-amine

267-269

447

0.37°

6.80

95

(2-Chloro-benzyl)-[6-(4-
pyrrolidin-1-ylmethyl-phenyl)-
7H-pyrrolo[2,3-d]pyrimidin-4-yl]-
amine

264-265

418

0.33°

7.59

96

(2-Chloro-benzyl)-{6-(4-
diethylaminomethyl-phenyl)-7H-
pyrrolo[2,3-d]lpyrimidin-4-yl]-

amine

257-258

420

0.42°

7.69

97

(2,5-Dichloro-benzyl)-{6-[4-(4-

ethyl-piperazin-1-ylmethyl)-

249-251

495

0.30°

7.44
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pyrrolidin-|-ylnmethyl-phenyl)- 7H pyrroto[2,3-d}pyrimd in-4-yl]- am ne
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Di chl or gnet hane| AERSBARNINGE BMERI of onet hane/ net hanpl 80: R0 Exanp|e 108:
Benzof 1,|3] di oxol 7 %wnmﬁgb4ﬂ§ﬂwm@mbyw} pil per azi n{1-vl net hyl ) - phenvli - 7H
pyrrol of(2, 3- d1p}y r|| )-amne A mxture of {200 ng (0.53 mmol)
benzo[ 1,[3] di oxo HB“fjﬁ [ 6- (4 chl or onet hyl - phenyl } - 7H
pyr r ol o[rgg3-uIPYT3 BIfL IR[E-1¥, 0. p97574 5] 36801 ) | 4281 Nylg7p! pef azi ne
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100 (2,5-Dichloro-benzyl)-[6-(4- 258-260 | 466 - 8.44
piperidin-1-ylmethyl-phenyl)-7H-
pyrrolo[2,3-d]pyrimidin-4-yl]-
amine
101 (2,5-Dichloro-benzyl)-[6-(4- 255-257 | 454 0.50° | 8.26
diethylaminomethyl-phenyl)-7H-
pyrrolo[2,3-d]pyrimidin-4-yl]-
amine
102 (2,5-Dichloro-benzyl)-{6-[4-(4- 244-246 | 481 0.37° | 7.43
methyl-piperazin-1-ylmethyl)-
phenyl]-7H-pyrroio[2,3-
d]pyrimidin-4-yl}-amine
103 (2,5-Dichloro-benzyl)-[6-(4- 266-268 | 452 0.48° |8.20
pyrrolidin-1-yimethy!-phenyl)-
7H-pyrrolo[2,3-d]pyrimidin-4-yl]-
amine
104 [6-(4-Dimethylaminomethyl- 227-229 | 388 0.40° |6.91
phenyl)-7H-pyrrolo[2,3-
dpyrimidin-4-yl]-(3-methoxy-
benzyl)-amine
105 [6-(4-Diethylaminomethyl- 230-232 | 416 0.577 |7.36
phenyl)-7H-pyrrolo[2,3-
d)pyrimidin-4-ylj-(3-methoxy-
benzyl)-amine
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(3-Methyl-benzyl)-[6-(4-
piperidin-1-yimethyl-phenyl)-7H-
pyrrolo[2,3-d]pyrimidin-4-yl]-

amine

246-248

412

0.46'

7.88

107e

(3-Methyl-benzyl)-[6-(4-
morpholin-4-ylmethyl-phenyl)-
7H-pyrrolo[2,3-d)pyrimidin-4-yi]-

amine

259-261

414

0.37'

7.74

107f

[6-(4-Dimethylaminomethyl-
phenyl}-7H-pyrrolo[2,3-
d)pyrimidin-4-yi]-(3-methy!-

benzyl)-amine

230-232

372

0.58°

7.23

107g

[6-(4-Diethylaminomethyl-
phenyl}-7H-pyrrolo[2,3-

241-243

400

7.7




The foll ow ng Exanpl es are synthesi zed using an anal ogous procedure
described in
Nunber [ C] (MrH) " R, t R [ mi n]

Case 4-32095A

as
TLCHPLCa - H FEB 2006
-{6-[ 4- (4-4570. 32¢7. 3

Exarrpl e 108: Exanpl eNaneM P. M5- ES' :
108aBenzo[ 1, 3] di oxol - 5-yl

et hyl -pi perazin-1 -yl nethyl)- Case 4-3Z2095A - 6 FEB 2006 -63
phenyl ] - 7H pyrrol o[ 2, 3- d] pyri ni di n-4-yl'}-anine
109Benzo[ 1, 3] di oxol -5-yl -[ 6-(4-3880. b8b7.6 d inethylam nonethyl-phenyl) -
7Hpyrrolo[2, 3-dlpyrimdi n-4-yl]- am pe
1loBen23[1,3]diDdeNBKWP4WB(QﬂMﬂBﬂO 167} 7 nor phpl i n- 4- y| net hy| - phenyl } -
7Hpyrrplo[2, 3id ﬁﬁrd?ﬁ%ldl n-4-yl)-| am ne
111(6- Met hoxy- pyri )-[6-(4- 263 2644170. 78c7. 2
nmor phol | We7Zh yl we(&qumhmyb)-[s-m-l- pyrrol p2#1-2431] p§98 mi di he& yl | 7.6am ne
112(6- Met hoxy-p 4- 2424300. 07 b6.9
(4- et hyl - pi per a&‘frﬁ)"? ny1 M%’iﬁ'f[‘ 'ﬁ‘ﬁ}en || - 7H pyriol o[ 2, 3F d]
pyrim d| n- 4-yl }} aHipyrelofl Safpyikidiexdyypyr i di n- 3-fyl ) - {6- [ - 3750} 49c7.0 |d
i met hyl & m no- net hﬁ]e) phenyl]- 7H pyrro|f o[ 2, 3-[d]pyri mdin-4tyl}- am ne
114( 6- Met hoxy- py? 3-yl)-{6-[4-4440.41c6. 8
(4- et hy [ 1@riper ag{3methyl-baizyle-[4-eRenyT T ZiZme rads 2. 3- [ 05° | 6.87
methyl-piperazin-1-ylmethyl)-
phenyl}-7H-pyrrolo[2,3-
dlpyrimidin-4-yl}-amine
107j {6-[4-(4-Ethyl-piperazin-1- 250-252 | 441 0.4° 6.9
yimethyl)-phenyl}-7H-
pyrrolo[2,3-d]pyrimidin-4-yl}-(3-
methyi-benzyl)-amine

!

? Dichloromethane/methanol/conc. ammonia 90:10:1
® Dichloromethane/ethanol/conc. ammonia 92:8:1

¢ Dichloromethane/ethanol/conc. ammonia 93:7:1

¢ Dichloromethane/ethanol/conc. ammonia 90:10:1

® Dichloromethane/methanol 80:20

" Dichioromethane/methanol 80:20

Example 108: Benzo[1,3]dioxol-5-yl-{6-[4-(4-methyl-piperazin-1-yimethyi}-pheny!}-7 H-

pyrrolo[2,3-dlpyrimidin-4-yl}-amine

A mixture of 200 mg (0.53 mmol) benzol[1,3]dioxol-5-yl-{6-(4-chloromethyl-phenyl)-7H-
pyrrolo[2,3-djpyrimidin-4-yl]-amine, 0.59 ml (5.3 mmol) 1-methyl-piperazine and a trace of
Nal in 15 ml ethanol is stirred for 4 h at 65 °C and 2 h at 80 °C under Nz-atmosphere. The

orange solution is concentrated under vacuum and the residue resolved with ethyl acetate

and NaHCO;-solution. The aqueous layer is separated off and extracted twice with ethyl
acetate. The organic phases are washed with water and brine, dried (MgSQ,) and partially
concentrated. Then the crystallized title compound can be filtered off; MS-ES™: (M+H)" =
443; HPLC (conditions see Examples 67 — 78) tx = 7.1 min.

Step 108.1: [4-(4-Chloro-7H-pyrrolo[2,3-dpyrimidin-6-yl)-phenyl}-methanol
To a suspension of 30.0 g (100 mmol) 4-(4-chloro-7H-pyrrolo[2,3-d)pyrimidin-6-yl}-benzoic
acid ethyl ester (WO 97/02266) in 450 mi dry THF at 10 °C under N,-atmosphere, 500 ml




4-32095A
d] pyri r%a n- 4° yl'}-am ne a HPLC. conditions see Exanples 67 - 78 b _ 2006

Di chl or omet hane/ net hanol / conc. ammoni a 90: 10: 1 THE/ met hanol / conc. a nra
90:10: 1 Exanpl e 115:

5-[ 6- (4- Mor phol i n-4-yl et hyl - phenyl ) - 7Hpyrrol o( 2, 3-dl pyri m di n-4-yl am nol -

1 Hpyridin-2-one To 84 ng (0.20 mmol )"

(6-met hoxy- pyridi n-3-yl)-[6-(4-norpholin-4-yl nmet hyl - phenyl ) -7H
pyrrolo[2,3-d]pyrimdin-4-yl]-amne and 10 ml chloroformin an anpoul e under
N2 Case diis@id@gshminbini-hiErideZ0 06 in BAF aweesalded erofvide. Mhe(r@sulBngleh) salld®Bi | i s

dded 1> Sitedt b AthBh e T 2 For b iie e SR e SR 1 vt er

yi el ds tduded] fbllc&wetbnﬂmulﬁdnln'ﬂy@iﬁkﬁlwmwmhﬂemhn byamﬁmi 6“9& sbaiul) Rl=

i 1 Exdgreaide, MEE b sfiningn 200 B M- pie.abpaSna S e ronimsed TRl e

anal ogoupuprieatitife RsflResCihrdgth Cdlite (:‘9161@3 IB@c&é%vén&éﬁaﬁd)aiﬂewegab@vvashed
purification with chromatography on Si 02 or reversed phase nedi ressure

li quid Mokl apd gﬁﬁ9rde§l|u(§q)r@;§3§pptlmgf thgﬂﬁ@\g i vaipme.of = 0.11, add:tlon of 31

Exanpl e
116r5rp[ 6- @%@th%g%ﬁ%%awﬂ?gg{sw%g%érﬁﬂ lEHcI”]Analysns fOf CFHLD;"\:;SO‘] 3czlg:o/C

d] pyr i m&d 3%, N BHH/mdY J@JB%,&HB@ﬁ%iOlmﬁfeCGOZS%,HNTv& N 16.5
1175-{6-[4- (4- Met hyl - pi perazin-1-4169.0 vyl nmethyl)-phenyl]-7H pyrrolof2,
3-d] pyrlmd|n4 yl am no} - lH-pyr|d|n20ne
1185-{6-3 ptap (198.2t Hyld-(Bepeal? ) Ok - :
pyri m di | am no) - 1 H-pyr| di n-2-one a HPLC soI vent system a)
Acet oni t&‘tﬁ%ﬁ 0.05% TFA; b): water + 0.05% TFA.

A mixture of 1.5g (5.8 mmol) of [4-(4-chloro-7H-pyrrolo[2,3-d]pyrimidin-6-yl)-phenyl]-

methanol and 1.58 g (11.5 mmol) 3,4-methylendioxy-aniline in 30 ml n-butanol is stirred for
16 h at 115 °C under N-atmosphere. After cooling to ambient temperature, the title
compound can be filtered off and washed with n-butanol; MS-ES™: (M+H)" = 361; HPLC
(conditions see Examples 67 — 78) tg = 8.7 min.

Step 108.3: Benzo[1,3]dioxol-5-yl-[6-(4-chloromethyl-pheny))-7H-pyrrolo[2,3-dlpyrimidin-4-yl]-

amine

To a suspension of 1.83 g of {4-[4-(benzo[1,3]dioxol-5-ylamino)-7H-pyrrolo[2,3-d]pyrimidin-6-
yl]-phenyl}-methanol in 56 mi of dioxane/acetonitrile 1:1 under N;-atmosphere, 3.1 ml of
thionylchloride are added. After 16 h stirring, the suspension is diluted with ethyl acetate and
NaHCOs-solution. The aqueous layer is separated off and extracted twice with ethyl acetate.
The organic phases are washed with water and brine, dried (MgSO,) and concentrated to
yield the title compound; MS-ES™: (M+H)" = 379; HPLC (conditions see Examples 67 — 78) tg
=11.4 min.

Examples 108a - 114:
The following Examples are synthesized using an analogous procedure as described in

Example 108:
Example | Name m.p. MS-ES™: | TLC [|HPLC?
Number [°Cl (M+H)" Ry tg [min]
108a Benzo[1,3]dioxol-5-yl-{6-[4~(4- 457 0.32° | 7.3
ethyl-piperazin-1-ylmethyl)-
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b Dichloromethane/methanol/conc. ammonia 90:10:1

¢ THF/methanol/conc. ammonia 90:10:1

Example 115: 5-[6-(4-Morpholin-4-vimethyl-pheny)}-7 H-pyrrolol2, 3-d]pyrimidin-4-ylamino]-

1H-pyridin-Z-one

To 84 mg (0.20 mmol) of (6-methoxy-pyridin-3-yi}-{6-(4-morpholin-4-yimethyl-phenyl)-7H-

pyrrolo[2,3-d]pyrimidin-4-yi}-amine and 10 mi chloroform in an ampoule under N,-



Case 4-32095A
Step 119. 3:

(6- Met hoxv- pvri di n- 3- vl nmet hvl ) - 16- (4- chl or onet hyl - phenyl ) - 7H pvr r ol off E8- 2006

dl pyri mdin-4-yll-am ne A suspension of 328g(9 mvbl ) of

{4-[4-(6-net hoxy-pyridin-3-yl met hyl am ;@2

pyrrol o[ 2, 3-d) pyri m din-6-yl]-phenyl}- hanol in 40 M of acetonitrile, 40

m of dioxane and 4 m of SOCI2 is stirred for 1 h at RT. The m xture is

di ssolved in Et OAc and NaHCO3-sol ution, the aqueous |ayer separated off and
ext r act atmospheré&t0CA0I (T2 nungaMeesSil isyaeided ahftensdigingdor Guhtat 7REBCABsted| ut i on,

o ot ar AR Sl i 2 RE R Ao T8 i Isphdido BPRT°ShARY Firatiand weshine

and N wwtithiwatér vields thn‘ titeadoonpcaind oT N@K‘U&F/n@lsmoﬂ’e&rﬂﬂ%ﬁnerﬁ@gﬁﬂemp IRes 0129} -

T R S 1

120( 6- Met hoxy- pyri di n- 3-yl nmet hyl )-4317. 2CHN {6-[ 4- (nor phol i n-4-yl net hyl ) -

phenyl ] -7H pyrrol o[ 2,3- d]pyrimd in-4-yl}-am ne
121( 6- N@ﬁ%&@{éépm 3-yl met hyl ) - 3897. 1CHN { 6- [ 4- (di met hyl ani no- net hyl ) -
phenyl | -TREHENGW ﬁlj Eké’mﬁes @}@Wﬁtlﬁésﬁﬂe@ uding arm ahal us rocedure as described in
122( 2- Met hOXén di n-4-yl met hyl )-210-2124586. [ 4- (4- et hyl - pi perazin-| -
yl met hy B 5} ﬁ(evﬁptua% ?fEﬁ’@PEf"Zit*e]’ M.Wwﬂogt%phy ONnSHPner reversed phase
123( 2- N%émmpwsrsuﬁa liq%ﬁdd’ﬂrﬁmatﬁdr #NEG@O&@CI&C(—IQ@NM@WPM’ yl et hyl) -
phenyl | - ZH-pyrro lpyrim |n- 4-yl}-am 5
124( 2- Mn’énamplepywamen 4-yl net hyl ) - 210- 21M§@%. scm? HPLC

Number (M+H)" R¢ tr [min)

116 5-[6-(4-Dimethylaminomethyl- 361 0.09° |9.2°

phenyl)-7H-pyrrolo[2,3-
dlpyrimidin-4-ylamino]-1H-
pyridin-2-one

117 5-{6-[4-(4-Methyl-piperazin-1- 416 9.0°
yimethyl)-phenyl]-7H-

pyrrolo[2,3-d]pyrimidin-4-

ylamino}-1H-pyridin-2-one
118 5-{6-[4-(4-Ethyl-piperazin-1- 430 9.1°
ylmethyl)-phenyl]-7 H-

pyrrolo[2,3-djpyrimidin-4-

ylamino}-1H-pyridin-2-one

? HPLC: solvent system: a): Acetonitrile + 0.05% TFA; b): water + 0.05% TFA.
® Grad: 20% — 100% a) in b) for 13 min + 5 min 100% a).
“Grad: 5% — 40% a) in b) for 9 min + 7 min 40% a).
Y THF/methanol/conc. ammonia 90:10:1

Example 119: (6-Methoxy-pyridin-3-yimethyl)-{6-[4-{4-ethyl-piperazin-1-ylmethyl)-phenyl}-7 H-

pyrrolo{2, 3-d]pyrimidin-4-yl}-amine

(6-Methoxy-pyridin-3-ylmethyl)-[6-(4-chloromethyl-phenyl}-7 H-pyrrolo[2,3-d]pyrimidin-4-yl]-
amine (400 mg, 1.05 mMol), 1.34 mt N-ethyl-piperazine and a trace of Nal is stirred for 2.5 h
in 30 ml boiling ethanol. The solvent is evaporated and the residue is re-dissolved in E{OAc
and diluted NaHCOj3-solution. The separated aqueous layer is re-extracted with £tOAc and

the organic phases are washed with water and brine, dried (Na,SO,) and partially



{6-[4- (dc'c?sr?e‘% < ga{)r}r;s no-met hyl ) - phenyl]-7H pyrrol of 2, 3-

d] pyri m di n- 4- yI }-amine 125(2- Met hoxy-pyri di n-4-yl met hyl)-211-2124446 FBERHD
{6-[4-(4-nethyl -pi perazin-1 - ylnethyl)-phenyl]-7H
pyrrolo[2,3-d]pyrimdin-4-yl}- amne a LC. solvent system a):
Acetonitrile + 0.05% TFA; b): water + U05% TFA: G ad: 20%-s 100%a) in b)
for 13 mn + 5 mn 100%a). b experinental value within 0.4 % of cal cul ated
one " 2- Met hoxy- pyri di n-4-yl net hyl am ne used [preparation see J. Med. Chem
36 (1993)0ncér&632¢d Baseude JPHEEIA eorrﬁ)oEEchwiz%EnE)canrpbéﬂiefeﬁ&fﬁ MSES’:Cl eavage

Beampt o\ Bve. wamenp el o AR R TS B farbdpiigpel 1 O e

1265- ({6-[4-(4-Ethyl - pi pera2| n-1-4449. 4 yl net hyI) phenyl] TH
3- | ary I.

pyrim dlﬁ'enéoiwa@mét |e§gtrhyl ) - 1H— pyr|d| n- 20ne
1285- ({ {6-T4-(4-Nbr E [ | met hX 2| 4179. 7CHI§gohen
.

d] pyri miA mqgtur_e)ﬂf g,{f g&}ﬁ ﬁng&}lp j_( W%}‘F’TR?’FTHL g-,%oyrlmldm Gp -yi)- benzonc amd ethyi
1294- ({ Gssket-(vb B figked) fRf 282 §(18 Mol 2B AthokyYyA@h W ineHyRimihé (CAS:

262295-96-5; prepared from 6-methoxy-nicotin-nitrile by hydrogenation in the presence of
Raney-Nickel in methanol containing NHs) in 3.5 ml (25 mMol) of Et;N and 100 ml n-butanol
is heated for 8 h to 140 °C. Then additional 0.69 g of 6-methoxy-pyridin-3-ylmethylamine and
1.2 ml of Et;N are added. Heating is continued for 6 h and the hot suspension filtrated and
the residue washed with n-butanol and hexane to give the title compound; m.p. 305 °C;
elemental analysis for C, H and N within 0.5 % of calculated value.

Step 119.2: {4-[4-(6-Methoxy-pyridin-3-ylmethylamino)-7H-pyrrolo[ 2, 3-d]pyrimidin-6-vyil-
phenyl}-methanol

5.0 g (12 mMo!) of 4-{4-(6-methoxy-pyridin-3-ylmethylamino)-7H-pyrrolo[2,3-d]pyrimidin-6-yl}-
benzoic acid ethy! ester in 200 ml of THF is cooled to —10 °C. Then 80 ml of a 1 N solution of
di-isobutyl-aluminium hydride in THF are added dropwise. After stirring for 3 h at RT, 200 mi
of THF and 100 mi of EtOAc are added, followed by 10 ml of a 10 %-solution of NH,Cl in
water. After 30 min vigorous stirring, 20 g of Na,SO, are added, then the mixture is filtered
through Celite. Concentration of the filtrate, stirring in methanol and filtration gives the title
compound; MS-ES”: (M+H)" = 362.

Step 119.3: (6-Methoxy-pyridin-3-yimethyl)-[6-(4-chloromethyl-phenyl}-7H-pyrrolo[2,3-
dlpyrimidin-4-yll-amine

A suspension of 3.28 g (9.1 mMol} of {4-[4-(6-methoxy-pyridin-3-ylmethylamino)-7H-
pyrrolo{2,3-djpyrimidin-6-yl]-phenyl}-methanol in 40 ml of acetonitrile, 40 m! of dioxane and 4
mi of SOCI, is stirred for 1 h at RT. The mixture is dissolved in EtOAc and NaHCOz-solution,
the aqueous layer separated off and extracted with EtOAc. The organic layers are washed
with NaHCOas-solution, water and brine, dried (Na,S0,) and partially concentrated. The
crystallized title compound can be filtered off; elemental analysis for C, H and N within 0.4 %

of calculated value.



Case 4-32095A
pyrrol o[ 2, 3-d] pyri m di n-4- yl am no} - net hyI) 1 Hpyridin- 2 one - 6.FER 7005
1304- ({6-[4-(4- Mor phol i n-yl nmethyl )-4175.7 ~CHN phenyl]-7H pyrrol of 2, %
d] pyri m din-4-yl am no}-nethyl)- 1 H pyridi n- 2-one
1314- ({6-[ (4- (D net hyl am no- 330- 3323755:6 " CHN
net hyl ) - phenyl ] - 7H-pyrrol o[ 2, 3- d] pyrim di n-4-yl ami no}-nmethyl)- 1
H pyridin-2-one 1324-({6-[4-(4- Mt hyl - pi perazi n-1-5. 0O0CHN
yl met hyl ) - phenyl]-7H pyrrol o[ 2, 3-d] pyri m di n-4- Case 4-32095A - 6 FEB 2006
-68 yla H pyridin-2 one a HPLC. solvent system a):
Acet oni t + . 9 ; ; JFA. b Gad: 5%-* 40%a) in b)
for 9 ng1 f&]?w%'?%g%/éﬁ§$?r %.;ntl’f a%g%gﬁf% a) inb) for 13 mn + 5 mn
100% a) | Exampler | Nemeal val ue wt h| n 0. 4 popf ca) BGHES ed| HRECEX ahflem. 133]
(2- Met hoxy-pyridin-4-yl)-f6-(4-norpholipz4;yl met hylswhehyl.) - 7H pyrral of 2, 3-
dl pyri nf Bupes. yI | -ami ne 330 ng (0. 90 m\Jbéi WP el PRt
812- I\/Eth)gzepyrl L éthpky-plridir-3- ynhémymrelt hyl -phg ) - 7TH py.farol f)[ PCAN .
pyrimdin-4-y rphojine and; a tracel of Nal |s stirrje
for 2 hlin 20 n [gdmofﬂﬁ’(ﬂaﬁhﬂWSthBA cllear solution is fornmed ffom which
upon copling to rg,i}q;-pg,)tr}(ﬁo[,o_gtrpound crystallj zes out| and can{ be filtiered
of f; TLL (CH2C 2/ met hanol 0.38; MS-EF: (MtH)' = 417} Step 133. 1:
{4-[4- (P- Met hoxyoﬂﬁww'ttzilnrn4 arl}\?ﬂa"r'ﬁ no) m pyrrol o[ 2, 3-dl pyki mi di n-p-yl | - phienyl )
- met hafighyTO_ 2 doMBthb WM?H.B 389 7.1 CHN
[4-(4-chloro-7H pyrro *)FE r| m d| nt 6-yl ) -phenyl ] - met hanol |[see Stiep
108.3) and 1.99 &Mﬂ(glmﬂ%ﬂ?mtﬁm -petigi-hoxly- pyri diln- 4-yl anj ne [see{ Rec. Triay.
Chi m. phenyl]-7H-pyrrolo[2,3-
d)pyrimidin-4-yl}-amine
122 (2-Methoxy-pyridin-4-yimethyl}- | 210-212 | 458 6.6
{6-[4-(4-ethyl-piperazin-1-
yimethyl)-phenyl]-7H-
pyrrolo[2,3-dlpyrimidin-4-yl}-
amine ©
123 (2-Methoxy-pyridin-4-ylmethyl)- 431 7.0
{6-[4-(morpholin-4-yimethyl)-
phenyl}-7 H-pyrrolo[2,3-
d]pyrimidin-4-yl}-amine °
124 (2-Methoxy-pyridin-4-ylmethyl)- | 210-211 | 389 6.8 CHN
{6-{4-(dimethylamino-methyl}-
phenyl]-7 H-pyrrolo[2, 3-
d)pyrimidin-4-yl}-amine ©
125 (2-Methoxy-pyridin-4-ylmethyl)- | 211-212 | 444 6.3 CHN
{6-[4-(4-methyl-piperazin-1-
ylmethyl)-phenyl}-7 H-
pyrrolo[2,3-d]pyrimidin-4-yl}-
amine °

? HPLC: solvent system: a): Acetonitrile + 0.05% TFA; b): water + 0.05% TFA: Grad: 20% -» 100% a}

inb)

for 13 min + 5 min 100% a).

® experimental value within 0.4 % of calculated one
¢ 2-Methoxy-pyridin-4-ylmethylamine used [preparation see J. Med. Chem. 36 (1993), 2362}



Case 4-32095A

(1955) 74, 1160; prepared from 2- nmet hoxy-4-nitro-pyridine-I|-oxide by

hydr ogenation in the presence of Raney-N ckel in nmethanol/THF] in gcb HiB 2006
degassed DMF under N2-at nosphere, 996 ng of R(+)-BINAP

[R(+)-2, 2" -bi s-(di phenyl phosphi no) -1, 1'sbi naphthalin); 1.6 mvbl], 414 ny

Pd2(dba) 3CHCI 3 [tris(dibenzyli deneacet ‘one) di pal | adi um (0) chl or of orm

conpl ex;

subsequently added. The red
Exemplesi26 1,132

0.40 mwl] and 3.08 g (32 mwbl) of sodiumtert-butylate are

solution is stirred at 70 C over

ni ght and then

poured i -of 0.5 1 of EtOAc and 1 1 buffer (7.8 g of
NaH2PO4 j & Wbl ad-Ne
e caneonss A% rERgESr e Al EkangRnas phbo e Rl 14 et
(conditions see Exanples 67 - 78) tR=8.2 mn; M5-ES: (MH)' = 348. Step
133. 2: ¥ 3
(2- Vet hoTRBRIE aNEE. i ) - [ 6- (4- chi or onef IR phe S ES e BYPFS of RES™1 pyti ni d
in-4- 1 Nmitmf At 0 C a suspensi on of L[°23 g ( B(M+HNDI ) tedfnin] anal. °
{4-[4-( I.1IU/\ n‘”';d;r' ylulllll b
byrrol 0] 325 d] o Pq{ﬁ'(ﬁr(ﬁ'%hg)rﬁ'%ﬂ%ﬂr} net hanol | %48 i | 8% acetpnitrilel 18
m of dijoxane a19||melhy$)-¢ﬁengl] 78OCI 2 is prepared at 0 C apd then ptirred for
4.5 h at RT. The éture i S djlu&gd Casp 4-3209pA - 6 FEB 2006 69 with| 0.21
of EtOA¢ and 0. {PYTRel23eIRyapig- -solution} stirrefd and the title
compound  filt el gdnfid}-mdByIEP pytibhtd-" = 366. Mpre prodpct can pe obt ained
by extraction of the iltrate. I¥xarrp| es{ 134 - 140: The foll ow ng Exanplies
are synfhesi zed 899 prepari ng the correspondi ng het hoxy pyri di neg
anal ogo(rgby 10 (g)ﬂog_(mﬁ,ét hifBEd by pe- et Ny g4 0N { pg E¥e CO[ ERRPONdIl Ng
pyri don¢s as descr npl e 115:| Exanpl eNameMs- ES' : HPLC aEl em TLIC
Nurber (M+H) tt R meiﬂyarmenylbw-mm[%é (#- Mor phol i n- 4-yl et hyl - 4p37.30. 24 °
phenyl ) {7H pyrr idR-4.4 ; Oidinon4-yl am no] 1 H pyfidin-2-pne
135(2- Mt hoxy- p/%ﬁq- - (}aﬂ?‘ } 42?)7 20. 35
(4-met hyl - pi per aiH'rwmdiwamehyl ) phenyl | - 7H-pyrfol o 2, 3
dl pyr i Mgy B AT Mot prlinCy ety VPt T |- PT PR AZ g 4367 OPe Ry
phenyl]-7H-pyrrolo[2,3-
d]pyrimidin-4-ylamino}-methyl)-
1H-pyridin-2-one
129 4-({6-[4-(4-Ethyl-piperazin-1- 291-292 | 444 9.4°
yimethyl)-phenyl}-7H-
pyrrolo[2,3-d]pyrimidin-4-
ylamino}-methyl)-1H-pyridin-2-
one
130 4-({6-[4-(4-Morpholin-ylmethyl)- 417 57° CHN
phenyl]-7H-pyrrolo[2,3-
dpyrimidin-4-ylamino}-methyl})-
1 H-pyridin-2-one
131 4-({6-[{4-(Dimethylamino- 330-332 | 375 5.6° CHN
methyl)-phenyl)-7 H-pyrrolo[2,3-
d]pyrimidin-4-ylamino}-methyl)-
1H-pyridin-2-one
132 4-({6-[4-(4-Methyl-piperazin-1- 50° CHN
yimethyl)-phenyi]-7H-
pyrrolo{2,3-dJpyrimidin-4-




Case 4-32095A
yl met hyl" ) -phenyl]-7H pyrrol o[ 2, 3-dl pyri m din-4- ylam no}-1 H-pyr| d| n- ﬁyﬁ@e

137(2- Met hoxy-pyridin-4-yl)-{6-[4-4447.70. 48 (4-ethyl -pi perazin-
phenyl ]-7H pyrrolo[2,3- d]pyrimd in-4-yl}-a mne

1384- {6-[ 4- (4- Et hyl - pi perazi n-1-4307. 2Q.,10 C yl net hyl ) - phenyl ]-7H

pyrrol o[ 2, 3-d] pyri mi di n-4- ylam no}-1 Hpyridin-2-one

139[ 6- (4- D et hyl am nonet hyl - 3757. 2CHNO. 47 phenyl)-7H pyrrol o[ 2, 3-d] pyri -
m din-4-yl]-(2-nmethoxy-pyridin-4-_yl)-am ne Case 4-32095A - 6 FEB 2006 -70
1404- [ 61 ( 4- Di nett yigrnia}-netiet ) yi-poedia-220. ’O © phenyl)-7Hpyrrol o[R, 3-

d] pyri m di n-4-y|g\m nol]-1 H pyridin-2-one a -PLC. solvent system a):

Acetonitrile + r?fS%TFA b): water + 0. 05% TFA. G ad:} 20% --> 100% a)] in

b) for lBiPm:rsoHveﬁt sp3tem:14) O8¢esonitrile + @058 TAre h): adater aD108%WIARhi n 0. 4 % of

cal cul at ed bGead: SH2CHPh WpioH) fdr8 min 80 na04d% d). THE/ MeOH/ NH3° M 90: 10: 0. 3

Exanpl e 141°Grad: 20% — 100% a) in b) for 13 min + 5 min 100% a).

6-f 4- (4° Ekmrlmqntaienamalmtm 0ldrfetdighlculabtesngrid - 4- (4- f | uor o- 2- net hyl -

H i ndol -5- vloxy)-7H pyrrolo[2,3-dlpyrimdine 1.56 m of

dii sobutyl -alum nium hydride (1 Min THF) are added to a solution of 130 ng

(0.26 mExbinpleof33: (2- Methoxv-pvridin—4-vll—[6-(4-morpholin-4-v|methvl-phenvl)-?H—pvrroloIZ,3—

(4-ethyl -pi. e.aii ¥.I -{4-[4-(4-fluoro-2-nethyl -1 Hindol -5-yl oxy)-7H pyrro

| of 2, 3- € | ]-phenyl }-net hanone in 13 mM of THE at -15 C under a

Ez gt rzmspb eice(0. gkf wol) (3dMethéxbeyridin-ElyMS-(%Bloﬁﬁﬁﬁﬁyiipheg??ﬁﬁl@éygidquz 3- f Iol Llowed
urate tion ter ter [ sol i

2501, A BT B & maorPRdne A & ¥ e strisd fghig i h 20

boiling ethanol. A clear solution is formed from which upon cooling to RT the title compound
crystallizes out and can be filtered off; TLC (CH.Cl./methano! 9:1) Ry = 0.33; MS-ES™:
(M+H)" = 417,

Step 133.1: {4-[4-(2-Methoxy-pyridin-4-ylamino)-7 H-pyrrolof2,3-dlpyrimidin-6-yll-phenyl}-
methanol

To 4.16 g {16 mMol) of [4-(4-chloro-7 H-pyrrolo[2,3-d]pyrimidin-6-yl)-phenyl]-methanol (see
Step 108.3) and 1.99 g (16 mMol} of 2-methoxy-pyridin-4-ylamine [see Rec. Trav. Chim.

(1955) 74, 1160; prepared from 2-methoxy-4-nitro-pyridine-1-oxide by hydrogenation in the
presence of Raney-Nickel in methanol/THF] in 90 ml degassed DMF under N,-atmosphere,
996 mg of R(+)-BINAP [R({+)-2,2'-bis-(diphenylphosphino)-1,1-binaphthalin); 1.6 mMol], 414
mg Pd;(dba)s CHCI; [tris(dibenzylideneacetone)dipalladium (0} chloroform complex; 0.40
mMol} and 3.08 g (32 mMol) of sodium-tert-butylate are subsequently added. The red
solution is stirred at 70 °C over night and then poured into a mixture of 0.5 1 of EtOAc and 1|
buffer (7.8 g of NaH,PO,-2H,0, 5 g of Na,HPO42H,0 in 11 H,0). After stirring for 1 h, the
title compound is filtered off and washed with water and EtOAc; HPLC (conditions see
Examples 67 — 78) tg = 8.2 min; MS-ES™: (M+H)" = 348,

Step 133.2: (2-Methoxy-pyridin-4-yi}-[6-(4-chloromethyl-phenyl)-7H-pyrrolo[2,. 3-dlpyrimidin-4-
I]-amine

At 0 °C, a suspension of 1.23 g (3.5 mMo}) of {4-[4-(2-methoxy-pyridin-4-ylamino)-7H-

pyrrolo[2,3-d)pyrimidin-6-yl}-phenyl}-methanol in 18 mi of acetonitrile, 18 mt of dioxane and

1.5 ml of SOCI, is prepared at 0 °C and then stirred for 4.5 h at RT. The mixture is diluted
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Et OAc/ net hanol
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filtrate 1s concentrated together with 3 g of Si02. The resulting powder is

chr omat ogr aphy colum (Si @) and then eluted with - 6FER 2006

op of a

title conpound; HPLC (conditions see Exaiples

M5- ES' :

(MR

485. Step 141.1:

67 -

4:1 and finally EtOAc/ nmethanol/NEt3 80:20:1, yielding the
78) tR = 10.5 mn;

4-[4-Chl oro-1-(4-nmet hoxy-benzyl)-1H pyrrol o[ 2, 3-d] pyri m di n-6-vl | -benzoic

acid et

hyl

ester A suspension of 3.0 g (10 nbl)

of

4- ( 4- chiwithod.2op I/t a0 3-Idf peturated NaHEGs solulien zetinedzariddhe ditle gomestnst (WO

97/ 0226
anmoni u

Titer

m oﬁféq‘na%% ?32’.{1%@“-1))* %fleéézn%? | p%fj aé%eng%o
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hexane/ Eidgbebed®inExample 115:
4-[ 4-Chl oro-7-(4-nmet hoxy-benzyl)-7H pyrrol o[ 2, 3-d] pyri m di n-6-yl ] -benzoic

ReBop R e Boye

i 02. The r
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18 h at 80 C. Then the suspension is filtered,
igue ﬁsl&gg !)m'_th 2- but anone and di scarded. The filtrate is diluted
— the aqueous | ayer separated off and extracted tw ce

powder

acid ethyl ester [TLC (hexane/EtQAc 2:1) Rf = 0.40; MS-ES*: (MtH)' = 422]
i s eluat @(afﬂg{est Naid Towed by the titl §vEREBOUNAPLEC (Bmne’ ErEBC 271 K
= 0.23; IMS-ES : [(MtH) * = 422. Case 4-32095A - 6|FEB 2006 -71, Step 141.2
4- [ 4- (4-|AYUTRES- 2- met hyl - | H i ndol - 5- yI oxyIMAHY 4- pdst ARy - barRdlyl ) - 1B pyrrol of 2.
3- dl, pvimRyar =03 %51 2 RRST BRI erra YT [ §93 €7 Al Figxture[of 37 96[ g 4% 4 Vbl )
of 4-[4-chl oro-1- %14-(n'emﬁ(5)xy- be zyI]J)W-ii H pyrrol o[ 2, 3-
d] pyri ni|di n- 6- yll pheratz ot ovaelrR.2t hyl ester, 2.14 g (13 bl ) of
4-f1 uor q- 5- hydr Oxps 258t DXhamihbr§gdol e (preparation seef WO 00/ 47212; Ex
237) and 2. 44 (:L%_ﬁﬁ'ﬁ?%‘m' in 90 M of {[DVE is heated for 9 h af 95
C. The reacti onpyndiniZeories concentrated|in vacupo, the |residue|dissolved in
Et CAc andmwater—74th eolS LAy tleacralghgd of rd—extractedywHe th
Et CAc. Tﬁgglgrgani(%h/‘%zti@bgy?vg?@ %ghse W | ﬁé%tel’ g'(r?d brinpe, dri ejw(?ﬁazsm)
and concentr at e@-methylpipecdnretgtroghgphy (Si 02, | Et OAc/ hexane 1:1) gives|the
title conpound; [ TLC (Ft hexane 1:1)iR = 0.P4;, M5-Ep: (MrH]" = 551
Step 141. 3: 4-[z1PPi'%’£lﬁ%?§'?@9@§hyl 1
H i ndol 45- vl oxv) dififripidin-glydjfdnided! pyri mj di n-6-y| |- benzpic acid|ethyl epter
Hydrogeral”en of 4“ 5[“ g ”‘.E'}i. rr‘.‘v’bL‘1Gf 1 70 008 ¢
a- [ 4- ( 441'Pfior o- 24HRIFGFMEDIRISIAAT 1 ox)$18.- (4- | 7- -
met hoxy{benzyl ) { Yrhatiyy-phedly-78~d] pyri m @i n-6-yl | -benzoit acid ethyl ester in
150 m of THE o
pyrrolo[2,3-dlpyrimidin-4-
ylamino}-1H-pyridin-2-one
137 (2-Methoxy-pyridin-4-yl)-{6-[4- 444 7.7 0.48 ¢
(4-ethyl-piperazin-1-ylmethyl)-
phenyl]-7H-pyrrolo[2,3-
dJpyrimidin-4-yl}-amine
138 4-{6-[4-(4-Ethyi-piperazin-1- 430 7.2 0.10 ©
yimethyl)-phenyl]-7 H-
pyrroto[2,3-d]pyrimidin-4-
ylamino}-1H-pyridin-2-one
139 [6-(4-Dimethylaminomethyl- 375 7.2 CHN 0.47°
phenyl)-7H-pyrrolo[2,3-dpyri-
midin-4-yl]-(2-methoxy-pyridin-4-
yl}-amine




and 15 r%asgf4 _3L2%95dc} met hyl - 2-i m dazol i dinone in the presence of 0.2 g of Pd/C
(10 % "Engel hard 5125"), filtration and concentration gives the cr-ufletf 2006
product. Stirring in THEfwater, filtration and washing with water gives the
title conpound; MS-ES': (M+H)' = 431; elenental analysis for C, H N and F
within 0.4 %of calculated value. Step %1, 4: 4-[4-(4-Fl uoro-2-net hvl -

H- i ndol - 5-vl oxy) - 7H-pyrrol o[ 2, 3-dl pyrim di n-6-vl |- benzoic acid lithiumsalt
A suspension of 2.87 g (6.7 mwbl) of 4-[4-(4-fluoro-2-nethyl-

H- i ndol {3481 oxy] 4{BH4mimemyRhInamehpyri fiddi n- 6- Y72 benzdi c aci d]eidad egter
and 520|ng (12 H20O i n 240 of dioxane and|5 m of jwater i$
stirred|for 24 Wg?gyi)%" REZ gol idis|dissolved first] then new
precipitate is 1ofyamidirdlydranbpiyat RTland washing with di oxane and
di ethyl ether giyes the title corrpound HPLC (conditiong see Exanples 67 -

78) tR 13 5 mA ¥r'%2e33§'e (M+H) = 408. Step 141.5:
(4-Ethyls A% f@é?yl(ros%TFA

H i ndol - 5- yle}ée{)zoﬁi)nbb%d)m[b’«}fo%sﬂ{.rpysm4:boi% 6-yl | - phenyl } - met hanone To
340 ny CQx8&rimbhatal value within 0.4 % of calculated one

4-[ 4- (4£fdﬂ£@2wgomqpﬂmlgb‘rgonﬂol 5-yl oxy) - 7H pyrrol o[ 2, 3-d] pyri m di n-
6-yl | - beng e /piett/AH.PERHHD:6 in 5 mM of DW under N2-atnosphere, 0.38 ni

(3 mwl) of N Case 32095A 72 - 6 FEB 2006 et hyl pi perazine and 0.31 nl (95
% 2 mwbl) of diethyl-cyanphosphonate are added at 0 C. After 60 mn, the
suspensi on |s' di | ut ed W|th Et OAC and washed W|!th saturat edtNaltHCI)S sol ution,
wat er : dck A ; ‘

organi c yd Sovifol ( ‘ﬁ% and concentrat ed after addl ng Si 02. The
resul ti r¥g" 24 93 he of a chromat ography colum (Si02) and the

title conffounhdf dilsebell-albminiuEhgdidentt MamSHF NeiZ aoded 8o azolution Pl 80 (oAt i ons

Ex . B 142 -
iii; TharEp of (4-2undiobedel -8B (huobztmptinyl Il bl St /pAMBIORS 5
mpl emmm ylHPIl@Y&EFhemerp MG MuofIeR at-H)5 TRuider @] MaatmospheieRAfter
142644 oY ' - . [ ),- rd-(4-f -2-
A R B AL Wl P kb
NH,CI in water. After adding solid Na,S0O,, the reaction mixture is filtered through Celite. The

filtrate is concentrated together with 3 g of SiO.. The resulting powder is put on top of a
chromatography column (SiO;) and then eluted with EtOAc/methanol 4:1 and finally
EtOAc/methanol/NEt; 80:20:1, yielding the title compound; HPLC (conditions see Examples
67 — 78) tr = 10.5 min; MS-ES": (M+H)" = 485,

Step 141.1: 4-{4-Chloro-1-(4-methoxy-benzyl)-1H-pyrrolo[2, 3-d]pyrimidin-6-yl]-benzoic acid
ethyl ester

A suspension of 3.0 g (10 mMol) of 4-(4-chloro-7H-pyrrolo[2,3-d]pyrimidin-6-yl)-benzoic acid
ethyl ester (WO 97/02266), 2.4 g (17 mMol} of K;CO,, 0.32 g {1 mMol) of tetrabutyl-
ammoniumbromide and 2.0 ml {15 mMol) of 4-methoxy-benzylchloride in 25 ml of 2-

butanone is stirred for 18 h at 80 °C. Then the suspension is filtered, the residue washed
with 2-butanone and discarded. The filtrate is diluted with EtOAc and water, the aqueous
layer separated off and extracted twice with EtOAc. The organic layers are washed with
water and brine, dried (Na;S0O,} and concentrated after adding 13 g of SiO.. The resulting
powder is put on top of a chromatography column (SiO,) and then eluted with hexane/EtOAc
2:1. 4-[4-Chioro-7-(4-methoxy-benzyl)-7 H-pyrrolo[2,3-d]pyrimidin-6-yl]-benzoic acid ethyl
ester [TLC (hexane/EtOAc 2:1) Ry = 0.40; MS-ES": (M+H)" = 422] is eluated first, followed by
the title compound; TLC (hexane/EtOAc 2:1) Ry = 0.23; MS-ES™: (M+H)' = 422,



Case 4-32095A :
1434- (4- Fl uor o- 2- met hyl - | H-i ndol - 5- 45810. 7280- 0. 190 mﬁ(ﬁmé[}[}ﬁ

yl oxy) - 6- (4- nor phol i n-4-282 yl net hyl - phenyl )-7H pyrrol o[ 2,3- d] pyriT
144{4-[4- (4-Fl uoro-2-nmethyl -1 H-41610 70. 21 indol -5-yl oxy)-7H pyrrol o[ 2, 3-
d] pyri m di n-6-yl]-benzyl }- dinethyl - a HPLC. solvent system a):
Acetonitrile + 0.05% TFA; b): water + 0 05% TFA. G ad: 20%-+ 100% a) in b)
for 13 mn + 5 mn 100%a). b experinental value within 0.4 % of cal cul ated
one EtOAc/ MeCH 19:1 d Et OAc/ MeOH/ NEt 3 80: 20: 1 Exanple 145: Dry-filled
capsul es 5000 capsul es, each conprising as active ingredient 0.25 g of one
of the cquposNgds,of (4 ERHRbS
prepare

t al cunﬁMnMefﬁ-ylbbmmalﬁﬁ g!hMm um stearate80 g | actose20 g - 6 FEB

Chr ougn e & G 7 el %&%d’-é‘%% BB MR e are

i nt rodueﬂm]/nmum-agﬂ] bénzoiccaits ethglsesters 2rg gaueaplslul) of mflubrm@-hlsrdmhy-aenetﬁylarrpl e

nor edi dAHPROBAPEPaR B ORDIFIZIR R B0 PAKT 4 THRLY ReGan® The

pr ecedi moﬁaraenie@&d fof @ hpit@gaCe Tha seddiibh enigtureGe Rpecdritiatey inaeuvE thargr edi ent

250 PEG, 40
d resndue (9ISSO|VEJ meEtOAc and water, the aqueous layer separated off and extracted twice

with EtOAc. The organic layers are washed with water and brine, dried (Na,S0Q,) and
concentrated. Column chromatography (SiO,, EtOAc/hexane 1:1) gives the title compound;
TLC (EtOAc/hexane 1:1) Ry = 0.24; MS-ES™: (M+H)" = 551.

Step 141.3: 4-[4-(4-Fluoro-2-methyl-1H-indol-5-yloxy)-7H-pyrrolof2, 3-dipyrimidin-6-yl]-
benzoic acid ethyl ester

Hydrogenation of 0.50 g (0.91 mMol} of 4-[4-(4-fluoro-2-methyl-1H-indol-5-yloxy)-1-(4-
methoxy-benzyl)-1H-pyrrolo[2,3-d]pyrimidin-6-yl]-benzoic acid ethyl ester in 150 ml of THF

and 15 ml of 1,3-dimethyl-2-imidazolidinone in the presence of 0.2 g of Pd/C (10 %;
“Engelhard 51257), filtration and concentration gives the crude product. Stirring in THF/water,
filtration and washing with water gives the title compound; MS-ES™: (M+H)" = 431; elemental

analysis for C, H, N and F within 0.4 % of calculated value.

Step 141.4: 4-[4-(4-Fluoro-2-methyl-1H-indol-5-yloxy)-7 H-pyrrolo[ 2, 3-dlpyrimidin-6-yl]-
benzoic acid lithium salt

A suspension of 2.87 g (6.7 mMol) of 4-[4-(4-fluoro-2-methyl-1H-indol-5-yloxy)-7H-
pyrrolo[2,3-d]pyrimidin-6-yl}-benzoic acid ethyl ester and 520 mg (12 mMol) LiOH-H;0 in 240
mil of dioxane and 5 ml of water is stirred for 24 h at 120 °C. The solid is dissolved first, then

a new precipitate is formed. Filtration at RT and washing with dioxane and diethylether gives
the title compound; HPLC (conditions see Examples 67 — 78) tr = 13.5 min; MS-ES™: (M+H)"
= 403.

Step 141.5: (4-Ethyl-piperazin-1-y1)-{4-[4-(4-flucro-2-methyl-1 H-indol-5-yloxy)-7H-pyrrolo[2,3-
dlpyrimidin-6-yl]-phenyi}-methanone

To 340 mg (0.83 mMol) 4-[4-(4-fluoro-2-methyl-1H-indol-5-yloxy)-7H-pyrrolo[2, 3-d]pyrimidin-
B8-yl]-benzoic acid lithium salt in 5 ml of DMF under N-atmosphere, 0.38 ml (3 mMol) of N-




Case 4-32095A
Tween 80 af l'itre Preparation process: The active ingredient is pul verlﬁg {]6

and suspended in PEG 400 (polyethylene glycol having an M of from appro
380 to approx. 420, Fluka, Switzerland) and Tween(r)80 (pol yoxyethyl ene
sorbitan nonol aurate, Atlas Chem Ind. USA, supplied by Fluka,
Swtzerland) and ground in a wet pul verlzser to a particle size of approx.
fromlto 3 m 0.43 g portions of the mxture are then introduced into soft
gelatin capsules using a capsule-filling machi ne. Exanple 147: |nhibition
of the tefindpiperazike aad €. Hanl (96t%; 2mMMoBFefRIi€thidRyapphdspb@idte GHERIR atd €. VEG

recept or, { K .T i nhi bition st s..Ar arried des ove. The
| Cs- vl e Pmd e SOrbePon P i Rl oA s PR wi sGERaRO RBRGER o
K T i e e, |
60. 0070. W@M%@&?@Jg ©D5e) Eﬁ%%dl éé 2%%%@9 5oyl ﬁ@@%@ﬁ’o‘s@ﬁb@‘ ¥Po3
110. 0043%H a%ﬁﬁn&é%r&g&?@ol@%?&@%ﬂd &5 1ceh R ARGPWIIS 8

140. 00630. 00850. 0 0050. 00650. 0493 16a0. 00120. 0160. 061

180. 016540 ﬁthwy§H43 &b 1 HREG (eppdions see Examples 67 — 78) ty = 10.4 min;
MS-ES": (M+H)" = 499.

Examples 142 - 144:
The following Examples are synthesized analogously to Example 141:

Example | Name MS-MS’: | HPLC® | Elem. |m.p. | TLC
Number (M+H)" | tg[min} |anal.® {[°C] |Ry
142 6-[4-(4-Methyl-piperazin-1- 471 12.8 CHNF

ylmethyi)-phenyl]-4-(4-fluoro-2-
methyl-1H-indol-5-yloxy)-7 H-
pyrrolo[2,3-d)pyrimidine

143 4-(4-Fluoro-2-methyl-1H-indot-5- | 458 10.7 280- | 0.19°
yloxy}-6-(4-morpholin-4- 282
ylmethyl-phenyl)-7H-pyrrolo[2,3-
dpyrimidine

144 {4-[4-(4-Fluoro-2-methyl-1H- 416 10.7 0.21¢

indol-5-yloxy)-7H-pyrrolo[2,3-

dpyrimidin-6-yi]-benzyl}-
dimethyl-amine

" HPLC: solvent system: a): Acetonitrile + 0.05% TFA; b): water + 0.05% TFA.
Grad: 20% — 100% a) in b) for 13 min + 5 min 100% a).
expenmental value within 0.4 % of calculated one
° EtOAc/MeOH 19:1
‘ EtOAC/MeOH/NEL; 80:20:1

Example 145: Dry-filled capsules

5000 capsules, each comprising as active ingredient 0.25 g of one of the compounds of

formula | mentioned in the preceding Examples, are prepared as follows:



06-138 4-32095A
480. 00570. 00750. 058 520. 01570. 0140. 125 860. 00550. 0160. 105 940. 00180. m @ﬂﬁz

107f 0. 00250. 0450. 019 1160. 0390. 01550. 0155 - 6FEB2006 -75 Wat is clai

1. A conpound of fornmula | G wherein R, and R2 are each independently of

t he ot her hydrogen, unsubstituted or su}éstitut ed al kyl or cycloalkyl, a

het erocyclic radi cal bonded via a ring ‘carbon atom or a radical of the
formula RQ Y-(C=2)- wherein R is unsubstituted, nono- or disubstituted
amno or a heterocyclic radical, Y is either not present or |ower alkyl and
Z i s oxygen,Caonpdsilionor imno, with the proviso that R and R2 are not both
hydr ogen; o%ﬁﬁ, and [R2.toget Bgﬁ Wi th the nitrogen atomto which they are
attached foAf e 'Hg'iegFe&t,ycl ié 8dical; R3is a het erocyclic radical or an
unsubsti t ut eslcem substitutedi8rgnatic radical; Gis ClL-C7-alkylene; Qis
-NH; and X is either not prgsent or Cl-Cr-al kylene, with the proviso that a
heterocyclia"heégﬁé R3is HOh¥ed via a ring carbon atomif X is not
present; or nagnebiunidiesraf . 80gA conpound of fornula | according to claiml,
wherein RL and R2 are each independently of the other hydrogen,

unsubst i t ut éRF'FI€ subst i t ut edzglgxyl or cycloal kyl, a heterocyclic radical
bonded via a ring carbon atom or a radical of the formula R -Y-(C2)-
wherein R4 is unsubstituted, nono- or disubstituted am no or a heterocyclic
r adi cal Prepargtiqn prressshbbe prendiened sybstances agg Ryverisgd apdifarced yiyauatod sigkef ur or
| M NO, W bls hitfmed 8¥e. 9233 §Plortiohs ¥ the HixRire 8RS infBaIdRlottin Gpsaied FEB
2006 -76 R1 and R2 together 'wth the nitrogen atomto whitcth they are

at t ache#singranganseledilingyaaghine.

Example 146: Soft capsules

5000 soft gelatin capsules, each comprising as active ingredient 0.05 g of one of the
compounds of formula | mentioned in the preceding Examples, are prepared as follows:

Composition

active ingredient 2509
PEG 400 1 litre
Tween 80 1 litre

Preparation process: The active ingredient is pulverised and suspended in PEG 400
(polyethylene glycol having an M, of from approx. 380 to approx. 420, Fluka, Switzerland)
and Tween®80 (polyoxyethylene sorbitan monolaurate, Atlas Chem. Ind. Inc., USA, supplied
by Fluka, Switzerland) and ground in a wet pulveriser to a particle size of approx. from 1 to
3 um. 0.43 g portions of the mixture are then introduced into soft gelatin capsules using a

capsule-filling machine.

Example 147: Inhibition of the tyrosine kinase activity of EGF-R (HER-1), ErbB-2 (HER-2)
and VEGF receptor (KDR)
The inhibition tests are carried out as described above. The ICs, values for some of the

compounds of formula | are given below:



radi cal ;c433 4-32@odapet erocyclic radi cal
aromatic radical;

present or Cl-C7-al kyl ene,

Gis

Cl- C7- al kyl ene;

-Qis -NH;

or an unsubstituted or substituted
and X is either
with the proviso that a heterocyclic radf &difBRAI

not

is bonded via a ring carbon atomif X is not present; or a salt thereof. 3.
A conpound of fornmula | according to clgagijm1l, wherein R and R are each
i ndependently of the other hydrogen, unsubstltuted or substituted al kyl or
cycl oal kyl, a heterocyclic radical bonded via a ring carbon atom or a
radical of the formula RA-Y-(C=Z)- wherein R4 is unsubstituted, nong-_or
di subst il t Goetpauridisoor (a het dedERyIcl i ¢ [radi cHER-Z is ei|t her nBDRoresentf or
| oner alikyl_.and .Z.1.s oxygen, imn t he |provi,so at Rl and
R2 are not BSUPIR ﬂfrogen; ICRUIJ hﬂd R2 togeﬂﬁé’rvr”bd]th t He ni t'é@d&hﬁlatom to
whi ch they are attache for meeogmat erocyicTic @paggcal; I's @.dyeferocyc¢lic
radi cal lar_an unsubstitiuted or substituted aromatic.radical: Gis
Cl- C7-allkyl ene;4Qis -NH; afPOR1% s eitlher (S’Eooﬁﬂesent or C1O®P93| kyl ene,
Wi th theprovisg that et ery T Trgdical gfg ZS onded—vi ring—tar bon
atomif |[X is not present: or a salt thegreof. 4 cormcund of formula |
accordimg to cl@&i m 3, Wner ei nORQ?and RE are €hons i ndependent 050167 t he ¢t her
hydr ogefr—urstubhstitute tuted-Hower—glkyt—or oatky, a
het er ocycl i c radi cal bonded vqg% ringjcar bonog? m and cont alq;g%sg up to 20
carbon atons, @a a radijcal ofg.adpad formjl a RAQ00E=2) - Wherel .6 1S
unsubst iltut nrl nho rdisubstitutedlamno or a heter Qcyr-l Lo or
cont ai nitng up t19 20 carjbon atQ) , Yis eltheqo%t pr egent oPQ28§g al kyl
and Z i $ 0Xxygenrq W th {he prewigag t hat |RL andy b5 ar € ngt Dot h ogBydr ogef; or
R, and R2_together wt the nitrogen attomto which they are attached fprma
heterocyclic r&dical dontai IQrQQj_"up to|20 car®B atons| R3 i8-188%Ret erogyclic
radi cal [comta g up tjo 20 C& mato or & Gg]SUbS[I Tuted Pggg Subst| tut ed
aromati ¢_radical havind up to 20 carbon atons; - 6 FEB|2006 -7/

14 0.0063 0.0085 0.0927

15 0.005 0.0065 0.0493

16a 0.0012 0.016 0.061

18 0.0165 0.0315 0.0245

43 0.005 0.0115 0.0515

48 0.0057 0.0075 0.058

52 0.0157 0.014 0.125

86 0.0055 0.016 0.105

94 0.0018 0.016 0.042

107f 0.0025 0.045 0.019

116 0.039 0.0155 0.0155




Gis C-C3-alkylene; O is -NH, and X is either not present or

C, -C3-al kylene, with the proviso that a heterocyclic radical R3 is bonded
.via .aring carbon atomif Xis not present; or a salt thereof. 5. A-chHpiphilid
of formula | according to claiml, wherein R and R2 are each independently
. of the other hydrogen, |ower alkyl, hydroxy-lower alkyl, N, N-di-I|ower

al kyl am no-1 ower al kyl, norpholinyl-Ilaowsr. al kyl, tetrahydropyranyl, or a
radical of . the formula R4-Y-(C=2)- wherein R4 is di-Ilower alkylamno,
pyrrolidinyl, piperidyl, |ower alkyl- piperazinyl, norpholinyl or pyridyl, Y
is either not present or lower alkyl and Z is oxygen, with the proviso that
R, and R2 are.ngt._both hydrogen; or R and R2 together wth the nitrogen
atomto mH&@ﬁEFgﬁ@ggg% attached forma radical selected fromthe group
consi sting of pyrrolidinyl, piperidyl, |ower alkyl-piperazinyl, di-I|ower

al kyl - pi perazinyl holinyl; R3 is phenyl, benzodioxolyl, pyridyl
substitutghAﬁéhﬂ%ﬁFgﬁsmﬁﬁkpomer al koxy, indolyl substituted by hal ogen and
| ower al kyl, or phenyl substituted by one or nore radicals selected

i ndependently of one another fromthe group consisting of |ower alkyl,

hydr oxy, |ower al koxy, hal ogen and benzyloxy; Gis -CH2-; Qis -NH; and X
is either not present, -CH2- or -CH(CH3YX—W%sth the proviso that substituted
pyridyl or indolyl R3 is bonded via § ring carbon atomif X Is not present;
or a salt thereof.n6. A conmpound of farnmula | according to claim3, wherein
R, and R2 are each|i ndependent |y fheNot her hydrogen, |ower alkyl,

hydr oxy- | ower , or a_radijcal ¢f the fornqpa R4-Y-(C=Z)- wherein R, is
di -1 ower al kyl &mri no\_pyr i prReri dyl , ower al kyl - pi perazinyl,

nmor phol i nyl or pyridyB— eithér not present or lower alkyl and Z Is
oxygen, with the proviso™~hat R and R2 are not both hydrogen; or R, and Rz
together with the nitrogen atomto which they are attached form a radical
selected fromthe group consisting of pyrrolidinyl, piperidyl, |ower

al kyl - pi pegediny! , di-1ower al kyl - piperazinyl and norpholinyl; - 6 FEB 2006

-76 R, is phenyl, benzadioxolyl, ridyl. substituted by hydroxy or | ower
al koxy, or ﬁqg?%;@re each independe¥1tly ofthe otﬂgrhydrogen. unsubsgtute% or%ubs%tLXad alkyt or

cycloalkyl, a heterocyclic radical bonded via a ring carbon atom, or a radical of the formula

R4 Y-(C=Z)- wherein R, is unsubstituted, mono- or disubstituted amino or a heterocyclic
radical, Y is either not present or lower alkyl and Z is oxygen, sulfur or imino, with the proviso
that Ry and R; are not both hydrogen; or

R, and R; together with the nitrogen atormn to which they are attached form a heterocyclic
radical;

Rs is a heterocyclic radical or an unsubstituted or substituted aromatic radical;

G is Cy-Cy-alkylene,

Q is -NH-; and

X is either not present or C4-Cy-alkylene, with the proviso that a hetsrocyclic radical R, is
bonded via a ring carbon atom if X is not present; '

or a salt thersof,

2. A compound of formula | according to claim 1, wherein

R, and R; are each independantly of the other hydrogen, unsubstituted or substituted alkyl or
cycloalkyl, a heterocyclic radical bonded via a ring carbon atem, or a radical of the formuia
Rs-Y-(C=Z)- wherein R, is unsubstituted, mone- or disubstituted amino or a heterocyclic
radical, Y is either not present or lower alkyl and Z is oxygen or sulfur or iminoe, with the
proviso that Ry and R, are -not both hydrogen; ot



substituted by one or nore radicals selected i ndependently of one anot her
fromthe group consisting of |ower alkyl, hydroxy, |ower alkoxy, h_agcaggr}
and benzyloxy; Gis -CHZ-; Qis -NH; and X is either not present, = Q)QB
-CH(CH3)-, with the proviso that substituted pyridyl R3 is bonded via a
ring carbon atomif X is not present; or a salt thereof. 7. A conpound of
formula | according to claiml, selecteggfromthe group consisting of (3-ch
| or o- 4-f | uor o- pheny

1)-(6-{4-[ (tetrahydro-pyran-4-ylam no)-nethyl]-phenyl}-7H pyrrol o[ 2, 3- d]
pyrimidi nRAar;dI Rz tagether, with3he hitrbgancatdm fd witiclothphereyattaghedBorfrla h¢tEronyclic

or phol i n- 4- Xx -t hyI am no) - met hyl ] - phenyl }- 7H pyrrol o[ 2,

3d]pyr|m(?r':i )-amne; N-{4-[4-(3- chloro4fluoro-phe

nyl am no) - RHs w'rateub@y[cwq raaicel]cpyn unsuisituied pi ubsiitisipd ararnatisiradical et hyl -

et hane-1, 2 q%? EI

(3-chl oro- ﬁ hoT er’lyl) {6-[4-(isopropyl am no-net hyl) - phenyl ]-7H pyrrol o]
2, 3-d] pyrindith-amly| }-ani ne;

(6-{4- [ (2- oy vt hd pf’es\éhr&td?)dyadmyléﬁé R brbviBdBRY S hetéfdo e FRARI Ry is
3d]pyr|mdln 4-yi )-((R) -1- phenyl -ethyl -am ne,

((R) - 1- phebgnd eét"ﬁ’;ﬂ yng(c@rk{o,gg E‘[t‘(rf‘g?ﬁ"ﬁﬁ?}d’r“%feb ran-4-yl am no) - met hyl ] - phenyl ) - 7H
pyr r oi o[ 2, gra sHpéresn di n-4-yl ) -am ne; N,

N-diethyl -N -{4-[4-((R) - 1-phenyl - et hyl am no) - 7H pyrrol o[ 2, 3-d] pyri m di n- 6-yl
] -benzyl }- ethane-1, 2-diam ne; {6-[4-(tert-butylamino-nethyl)-pheny

|'] - 7H pyr r 8l Aogdmpdind opipriuta tlactordingytb lela(ng R)wiiereimeny| - et hyl )t ami ne;

(6-[4-(isogr a le] |

3-d] pyri ni | %ﬂ%llf{ %pf%? @E%Anﬁeﬂgﬁ?ﬁ ﬁtl‘(f{‘hﬂ}fﬁéﬁ Qr[sﬁgst(%ed ?r stﬁbstltuted alkyl or
met hyl - phe%ﬂlo)alk? MHW@[CZadI@J TWF‘IWﬁ alting-carigpn]atqr, FQ[EIGWRWB &rmyle) - ami ne;
[ 6- (4- met hgl.g Ezmebéhrr F@h@'&)ﬂ&ﬁb@ﬁtﬁfe@%ér@ ot &sub%ftQileHBéHlﬁB or a heteroc cI:c
idin-4-yi]- z L phenyl - et hyl (3- et hoxy- benzyl )-[6-(4-norphol i
n- 4-yl et hgﬂdmﬁ éfrfwhev PPW?ﬁem ?f['wergimwr% 'Fnomen-rﬁultuwymmam'ﬂbthe proviso
(3-net ho) (N‘rabﬁﬂir)ﬂ Rz a{rﬁnbﬂbo(tﬁlhm dirl orpi

PngEZBIZBE)é 7§"J IQ ! %; er w1 lLe mtroggrartg%% which thelr p}/e attacheddflorm a het%rc?cygtc

radical;

R: is a heterocyclic radical or an unsubstituted or substituted aromatic radical;

G is C-Calkylene;

Q is -NH-; and

X is either not present or C-Cr-alkylene, with the proviso that 4 heterocyclic radical R; is

bonded via a ring carbon atom if X is not present;

or a salt thereof.

4. A compeund of formula | according to claim 3, wherein

Ry and R; are each independently of the other hydrogen, unsubstituted or substituted lower
alkyl or Ca-Ce cycloalkyl, a heterocyclic radical bonded via a ring carbon atom and containing
up to 20 carbon atoms, or a radical of the formuia Rs-Y-(C=Z)- wherein R4 Is unsubstituted,
mono- of disubstituted amino or a heterocyclic radical containing up to 20 carbon atoms, Y is
either not present or lower alkyl and Z is oxygen, with the proviso that Ry and R; are not both
hydrogen; or

R, and R, together with the nitrbgen atom to which they are attached form a heterocyclic
radical containing up to 20 carbon atoms;

Rs is a heterpcyclic radical containing up to 20 carbon stoms or an unsubstituted or

substituted aromatic radical having up to 20 carbon atoms;



{6-[4-(4-ethyl -piperazin-|

-yl et hyl ) - phenyl ] - 7H pyrrol o[ 2, 3-d] pyri m di n-4-yl }-(3- met hoxy-

benzyl)-am ne; (3-nethyl-benzyl)-[6-(4-piperidi - 6 FEB 2006
n- 1-yl met hyl - phenyl ) - 7H pyrrol o[ 2, 3-d] pyri m di n-4-yl ] -am ne;

.(3-net hyl -benzyl ) -[6-(4-norphol i n-4-yl met hyl - phenyl )-7H pyrrolo[2, 3-d]pyrim
idin-4-yl]-amne; [6-(4-d imethylam.nom ethyl-phen yl)-7H pyrrolof2, 3-d]
pyrimidin-4-yl]-(3-nethyl-benzyl)-am ne;

[ 6- (4-di et hyl am nonet hyl - phenyl ) - 7H- pyrrol of 2,

3- d] pyri mdlisi- £diytetd- met hyl - benzyl ) - am ne;

( 3- net hyl Qbenﬁﬁl) é6 (4-pyrrolidin-1-yl nethyl-phenyl)-7H pyrrol o[ 2,3-d] pyrim
idin-4-yl]

(3- met hy| -Xoigmithydr net{ Bedent oG HR+-dlipllensi with the iprevibo yhatre thieiergcy pllseaditdl R7ls- pyrrol of 2

, 3-d] pyriy | t hyl - pi

perazin-| - 3%&6% %?fn%hgrb&ﬁtggl-pi %rrlr)g?rgf%f% d pyrimid in-4-yl}-(3-nethyl-
benzyl ) - arer asalt therezb|[ 1,

3] di oxol -5-yl -{6-[ 4- (4- et hyl - pi perazi n-1-yl net hyl ) - phenyl ] -7H pyrrol o[ 2, 3-d]
pyri mdin- 4-yl}-am ne;

( 6- met hoxy& ﬁ)FPWﬂPWd?fWrWFG-aF@PIQ‘ZIQ ot gRIm-lop&eIAZi n- 1- yI net hyl ) - phenyl ] - 7H pyr
ol of 2, 3- ]aHMR' B éﬂchmd@péﬂdhnlﬂmfmﬁ‘e other hydrogen lower atky], h)idroxg—iower alkyl,

| g Lg}(i\l ﬁédl %)WEF a arzmarl]cguer alkyl mo?{:h%lm@howgr Jlkyzlflétpa%{{érg Oanyl or a]ra@{ca‘ of o din-4-
6-

]

6-

mi

et hox ythefprrndla Ry-J~(C=AR el R His [dilowér alityianting ippresiiainy ) pibeidyiiidvey bikyipheny
7

7, B e R 96

‘
5-
y
(
|

] pyri mi dithe groyid thahR nand R:ﬁarereotfhwﬁyhmagedm -yl met hyl ) -{6-[4-(di m ethylam
t hyl [We\VIS
(2ot ho) oy o Rtpseties it et i Dy iRyt atsckicd I VBdical selogted |  heny
| ] - 7H pyr rfsnbihe grogp ce ng & pmo,ﬂdw wu}e.rlgyﬁ lnwer alkyl-p:perazmyl di-lower alkyl-
( 2- met hox Ypigdy4alird %d%uﬂpﬁawyl )-{6-[4-(norpholin-4-yl methyl)-pheny
I]-7H |
4 ym[%y? b, porteiioram R s A BRIy BHaker My ran Riiedfis.
d] py( mhdl rbydralolygn am lower, alkyl, or pheny! substituted by one or more radicals selected I )
2- met hox en
I( ] gﬁl_ pyr %‘OCF%F%&%I”® of dﬁ’ne%%ﬂ&{j or#% ycf}?tip caﬁg g%gg? %o?r%l: ?lﬁylnly% c%ék Wﬁ\}«%?lapl)%%qg‘m nyl
-yl met hyl )hajsisemang bﬁﬂﬂylpy)rrol o[ 2,3-d] pyrimnmdin-4-ylanino}-nethyl)- 1
H- i di n-@1Q

5-
[

I

pyr -

((6-[(4-(di rrethyl am no- net hyl ) - phenyl ] - 7H pyrrol o[ 2, 3-d] pyri m di n-4-yl am
i no} -

met hy® js-hiHgend
X is either not present, -CHy- or -CH(CHa)-, with the proviso that substituted pyridy! or indolyl
Rs is bonded Via a ring carbon atom if X is not present;

or a salt thereof.

6. A compound of formula | according to claim 3, wherein

Ry and R; are each independently of the other hydrogen, lower alkyl, hydroxy-lower alkyl, or
a radical of the formula R.-Y-(C=2}- wherein R, is di-lower alkylamino, pyrrolidinyl, piperidy|,
lower alkyl-piperazinyl, morpholiny| or pyridy!, Y is either not present or lower alky! and Z Is
oxygen, with the proviso that R, and R; are not both hydrogen; or

R, and R3 together with the nitrogen atom to which they are attached form a radical selected
from the group consisting of pyrrolidinyl, piperidy!, lower alkyl-piperazinyl, di-lower alkyl-
piperazinyl and morpholinyl;



Aoo'o-u-o

yridin-2-one; - 6 FEB 2006 -60 - & FEB 2006
-({6-[4-(4-norpholin-yl nethyl)-phenyl]-7H pyrrol of 2,
-d] pyrim din-4-ylam no}-nmethyl)-1 H pyridin-2-one;
-({6-[4-(4-ethyl -piperazin-1-ylnmethyl)-phenyl]-7H pyrrol o[ 2, 3-d] pyrimdin-4
-ylam na}-nmethyl)- 1 Hpyridin-2-one; .78-
4- ({6-[4-(4-norpholin-yl net hyl)-phenyl]-7H pyrrol of 2,
3-d] pyri mdin-4-ylam no)-nethyl)-1 H pyridin-2-one;

4- ({ 6-[ (4R tH prehyiythemrddiaeiph tpyyidy) smﬁsﬂmj;dd]by'hbﬂrpyy erdb@r?b,ll&xyl]qnphényi di n-4-ylamn
o} -met hyl) Ul;leI tea?:y én% o?r‘?org E:%Icaé gteF %dg r%grﬁtﬁec{f OR% ?ﬁc&tﬁtﬁf@mlﬂ%pn hyl) - ph

enylj-7H-pyrro pyri -2-0ne;

( 2- met hox yopsysting ehiowendliyl, hgdiosy, mqoh&bxmhalogﬂrrmdmehzmny 1)-7

H-pyrrol o[23 QprrI m din-4-yl]- am ne;

(2- met hoxy- pyrlﬂl n-4-yl)-{6-[4-(4-nethyl-piperazin-1-yl methyl)-phenyl ]-7H py
rrofo[2, BRisdfHp@endi mid i n -4-y |}-anmine :

(2- met hOéMc;E’léftHéﬂ'nBrﬁ}ééén) c{:ﬁT - bR WitmRAPSEAZS PratlsupsiBleB Yyl ddyPRESY! | - 7H- pyr

rol o[ 2 rimidin-4 -.am ne;

4-{6-[4- (4B E!’i’);‘l'a PIPBFABIMA t?’"ﬂ’ﬁﬁt”{?ﬁ/l’?s%enyl ]-7H pyrrol of 2,

3- (Y] pyri rerdishit heppbam no} -1 H pyridin-2-one; and phar rraceutl cally
acceptabl e salts thereof. 8. A conmpound of forrmula | according to claim 3,
selected fromthe group consisting of (3-chloro-4-fluo

r o- phenyl )7- Agofgewtidn fdipliarhaccondin @ toldimpil eeigdtgd frdm thergratpooBsistBgdif pyri m

ain- gheﬁ ﬁx cﬂP?gUﬁuo g yl)g s 0x-fel %de o-pyrand:y{aiming)-mathyT- pheny)-7H-pyrolof2 3
H- pyrrol o[dB?metlH"pWi)ﬁmnen 4-yl]- am ne;

(3-chl oro-dacmbeaoef.mmwsﬁaﬂyh (é.gs- (ﬂn(o?p‘h%ﬁﬁ!—%/l’»&hﬁ@rﬁﬁé)‘-rﬂeﬁwyi)lbﬁﬁ?ﬁr‘}wh) phenyl ] -7
H pyrrol o[ 2,

(3-chl oro-Pﬂr?'PB ‘HPWWW‘*)YJ){%'D‘(’% pyrrolidin-1-ylnmethyl-phenyl)-7H pyrroiof 2,
(o or 3 e e B e R e - 7w
pyrrol of 2,¢ 1YE i n- 4- y1 } - ani ne;
( 3- chl or o-(3-<Hhbees-Bucpinremry))-{8-¢4 (Isbppippamirdimetiy!yphreay iy H-pphdolg| 3 d)@idmpdin-r ol of 2, 3
-d] pyrim q‘i_@-_gfﬁixé;\]-
(6-{4-[(2-morpholin-4-yl-ethylamino)-methyl}-phenyl}-7 H-pyrrolo[2, 3-d]pyrimidin-4-yi)-((R)-1-
phenyl-sthyl)-amine;
((R)-1-phenyl-ethy))-(6-{4-[(tetrahydro-pyran-4-ylamino)-methyi]-phenyl}-7 H-pyrrolo[2, 3-
dpyrimidin-4-yl}-amine;
N,N-diethy|-N'-{4-[4-({R)-1-phenyl-ethylaminc)-7 H-pyrrolo[2,3-d]pyrimidin-6-y[}-benzyl}-
ethane-1,2-diamine; ‘
{6-[4-(tert-butylamino-methyi)-phenyI]-7 H-pyrrolo[2, 3-d]pyrimidin-4-yl}-((R)-1-phenyl-ethyl)-
amine;
{6-[4-(isopropylamino-methyl)-phenyl]-7 H-pyrrolo[2, 3-d]pyrimidin-4-yi}-({R)-1-phenyl-ethyl)-
amine; |
[6-(4-ethylaminomethyl-phenyl)-?H—pyrro!o[?..S-d]pyrimidin¥4—y|]-((R)—1—phenyl—ethyl)—amine;
[6-(4-methylaminomethyl-phenyl)-7H-pyrrolo[2, 3-d]pyrimidin-4-y!}-({R}-1-phenyl-ethyl}-aming;
(3-methoxy-benzyl)-[6-(4-morpholin-4-ylmethyl-phenyl)- 7H-pyrrolo[ 2, 3-d]py rimidin-4-yl}-
amine; '
(3-methoxy-benzyl)-{6-[4-(4-methyl-piperazin-1-ylmethyl}-pheny(}-7H-pyrrolo[2, 3-dpyrimidin-
4-yl}-armine;



am ne; (3-chloro-4-fluoro-ph
enyl) - [ 6- (4- mor phol i n- 4-yl net hyl - phenyl') - 7H pyrrol o 2, 3-d] pyri m di - 4 FEB 7006
yl]-amine; - 6 FEB 2006 -81
{3-chl oro-4-fl uoro-phenyl)-(6-[4-(3,5-di nmet hyl - pi perazi n-1-yl met hyl ) - phenyl ]
-7Hpyrrolo[2,3- d]pyrimid in-4-yl}-am-ne;

6-[ 4- (4- et hyl - pi per azi n- 1-yl net hyl ) - phenyl ] - 7H pyrrol o] 2, 3-d] pyri m di n-4-y
}-((R)-1-phenyl - ethyl)-am ne;
6- (4- di et{by4- e&mtmpta}lnfpmww»ﬁmnyﬂiyﬁﬂnwrro[ozz 3-djpyrimidin-4-yl}-(3-methoxy-
pyri mbghé}a%r;ﬁk; ((R)-1-phenyl - et hyI) am ne;
4- (4- et erazin-1-y Imethl% I]r7H-pyrroI02 Pyrlmd|n4yl
R) 1- ;ih@rwyhvl-b@izmwe) (4apipetigin-1-yimpethy H J-amine;
hyl ) ((6n(efwnuérrz?b{ei(mmamblmwwpnﬂwi TH-PYHANE Bod S\ rEnicn-dly Rfrlem

(
(
]
[
(
t
n
I(4 di rréﬁ%ﬂrﬁ'a}ﬁw&?ﬁﬁft%whvéﬂaﬁw Yy Hrelek% SRy iAWl S rmstayHkenzw)aming( R) - 1- ph
) -
]
]
[
]
)
n-

d
E -pyrrolef2,3 d]pynmldm-4 y
e

[

y

6
di
6-
n
(R

et hylp- (4 alﬁlhlplammomethyl phenyl)-7} iIzyrn:do[zl 3-d]pyrimidin-4-yi]- (S-methyi-benzyl J-amine;

31/ r PPneg %Z}/ %‘kﬁq%ew"%[@ 'H’%?’éﬂﬁ?ﬂnﬁ ;Eywm%i%ﬁ Y'l(;?;ﬁ’_‘“b% rol of 2,

rim dJmib{Wl yéﬂzyn{m(l rﬂétbmpipe&!zh'm -y Imethpi)-peenyl]-7H-pyrrolof2,3- d]pyrlmidln-4
6- (3 hyI p| perazin-1-yl met hyl ) - phenyl ] - 7H pyrrol of 2,
rim (lL r'l"Wﬁ (R)-1- phenyl-ethyl)-am ne; (4-benzyl oxy-phe
6- (4{5154 {mtg!lwemn ~himeghyhyphemtleiiiy pyy ool ;W]morr\td[n% eyl m
Yl e e(4 benzyl oxy- phe
nyl)-{6- [4 4 matﬂ 5p| perazin-1-yl meth %/ Phenxl] 7H pyrrol o[ 2, 3-

d] pyri ni di b@nao[yp)djo;ﬁﬂ- -Hd6-{4-(4- ethyl- plperazm— -yimethyl)-phenyl] 7H—pyrrolu[2 3-dlpyrimidine

(4- benzyl OQ(M _ohrpey! ) - [ 6- (4- pi peridin-1-yl met hyl - phenyl) - 7H-pyrrol of 2,

3-d] pyrim

nyl)-[6- (48 ?ﬂ%ﬂ’l’ﬁ" WSYBr{@'t[‘%% e‘@ﬂé’ﬁ?ﬁ{aj’-&mﬁﬂhv'bm@' IHRYE9IOZSi di n-4-y1 ] -

atmhnle §,4 d}@,mmgdwnwﬂphﬁnaayl) [ 6- (4 d :et hyl4arr} nom

e e .Oi O im -4- < ne;. :

(4- %engyl 2%(/{/6)[4}4-!1—%8:& p'?%a‘l[ﬁylﬁfg ltﬁ “E"Y'gh?ﬁ%ﬂ'%?[%'?' é?é'%dﬁ'f'-ylfﬂ‘émﬂﬁf 7H-pyrrol o
(2, 3- d] pyrayndidizeenes- y| } - ani ne;

(4~ benzyT o s e Xdo\ai Sayist)-fsslbloths hipkhaZbl- W ey By - Bl 81 2
Ipyrim cli]pynrrkldlﬁ 4 yl}mamme

(6-methoxy-pyridin-3-ylmethy }-{6-[4-(morpholin-4-yimethyl)-pheny]-7 H-pyrrolo[2,3-

{
I
[
3
{
}
I
[
[
e
(
3-d]p
3-d]p
{ 4-
3-d
nyl
i di

y

py
yl) -1
di n- 4-

dlpyrimidin-4-yl}-amine;
(6-methoxy-pyridin-3-yimethyl)-{6-[4-(dimethylamino-methyl)-phenyl]-7 H-pyrrolo[ 2,3-
d)pyrimidin-4-yf-amine;
(2-methoxy-pyridin-4-ylmethyl)-{6-{4-(4-ethyl-piperazin-1-yimethyl)-phenyl]-7 H-pyrralo[2, 3-
dipyrimidin-4-yl}-amine;
(2-methoxy-pyridin-4-ylmethy)-{6-[4-(morpholin-4-ylmethyl)-pheny[}-7H-pyrrolo[2,3-
dlpyrimidin-4-y[}-amine;

(2-methoxy-pyridin-4-yimethyl)-{6-[4-(dimethylamino-methyi)-phenyi}-7 H-pyrrolo[2,3-
dipyrimidin-4-yl}-amine;
(2-methoxy-pyridin-4-yImethy[)-{6-[4-(4-ethyl-piperazin-1-yimethyl)-pheny|]-7 H-pyrralc[2, 3~
dipyrimidin-4-yi}-amine,

5-({6-[4-(4-sthyl-piperazin-1-ylmethyl)-phenyl]-7 H-pyrrolo]2, 3-djpyrimidin-4-ylamino}-methyl)-
1 H-pyridin-2-one;

5-({6-[(4-(dimethylamino-methyl)-phenyl]-7 H-pyrrolo[2,3-d]pyrimidin-4-ylamino}-methyl})-1H-
pyridin-2-one;



am ne;

.(4-benzyl oxy-phenyl)-{6-[4-(3, 5-di met hyl - pi perazin-1-yl nethyl) - phenyﬁ]cwlmﬂé)y
rrolo(2,3- d]pyrimdin-4-yl}-amne; (6-(3-dinethylam
i nomet hyl - phenyl )-7H-pyrrol o[ 2, 3-d] pyri m di n-4-yi]-((R) -1-phenyl -ethyl) -
am ne; [6-(3-diethylam nonethyl - pheny -lgp--7H pyrrol of 2,
3-d]pyrimdin-4-yi]-((R)-1-phenyl-ethyl)-amne; - 6 E E B 2006 -82
{6-[3-(4-ethyl-piperazin-1-yl methyl)-pheny
p- 7H- pyr r SH{EHE: (S-mimhpiin yinestn)phghyll- TH-Ryreololp BetipyHmidit-hylainineiimetnyD(1HR) - 1- pheny
| - et hyI ) - [p é"q grol i di n-1-yinmet hyI phenyl ) -7H pyrrol o[ 2, 3-d] pyri m di n- 4-yl
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1] - 7H pyr Ad{fold4-sihy} ppereaindrimethyl-pheny H*Pmﬂe[ﬁ@rd]merm@m)“ =vigrping; methyl)-

(R -1- phqp/ypyhd,ﬁ.tzte{.,le} [6 (3-piperidin-1-ylnmethy |-phenyl)-7H pyrrol o[ 2,
d]pyrlm iNn-4-y r phol i n-4-vyi net hyl - phenyl ) - hpyrrolo[z
d] pyri mi d{ﬁr-‘[_4z(4->f;r||c]rpr(odlpzy p'ietlﬁhmpyl]é{mmolo[%p{-,agfgnmdm- ylammo}-methyl)

3- (3, Dyimelayl - pi pera2| n- 1-yl met hyl ) - phenyl ] - 7H pyrrol o[ 2, 3-d] pyri m

6-[
et ﬁ'o}&ﬁé@@iffﬁ? e R A HeBT e 2 Aty et 3

-d] pyri m gyaidt2-ope;] - am ne; (3-chl oro-4-fluoro-pheny I)-[6-(3-di ethyl am nom

t hyl - ph
(3. ehi or oM %%Fheqﬁéﬁg%% ‘%'["g “?'Z%{Wf %’{)’é'PL? T By BTNk ey ] - 7h p
yrrol of 2, Jetdphft-pyridind?-angt-yl }-amins;
g 3dfgly<r3|r %(%L{Jﬁgnégy P rgaﬁf}gﬁlxir)%s.{&méﬁnaw wnbmwrbmknMj-ﬁmpwéna[@!seenwn}méfkhwf rol of 2,
(3-chl oroaﬂuﬁqluoro phenyl ) - ’ {6-[3-(4-nethyl -pi perazin-1-yl met hyl ) - pheny
I']-7H pyr iahe {aiaire RN O+Hip 3-0- phe
ni/l ) - [gy(3 i [r%x?pyrgiirp?wl)ﬂ%% h;:. Sﬁ%ﬁ{fkr- 7 f?ﬁﬁn? rg’ﬂ d]yfpr)ﬂylrélgm i dpl n-4-yl]-
am ne; WQ'?S# doiw| P'Ui/?ro phenyl ) - [ 6- ( 3- mor phol i
n-4-yl et I otoRppy iy D6 [aoialti)-pBedinyIy ihd)- Bhoky 5 Hipyaoiof2ss-
N-{4-[4-( ;%Sﬁmélc}?h 0¥ Lot Jylamino)-7H pyrrol o
[ 2, 3-d] pyri n% f ‘Benz yl }-2-piperidin-1-yl-

4-{6-{4-(4-ethyl-piperazin- 1—ylmethyl)-pheny|]-7H-pyrrolo[2,3-d]pyrimidin-4-ylamino}-1H—

pyridin-2-one;
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and pharmaceutically acceptable saits thereof,

8. A compound of formula | according to claim 3, selected from the group consisting of
(3-chloro-4-fluoro-phenyl)-[6-(4-dimethylaminomethyl-phenyl)-7H-pyrrolo[2, 3-d]pyrimidin-4-
yll-amine;
(3-chloro-4-fluoro-phenyi)-[6-(4-diethylaminomethyl-phenyl)-7 H-pyrrolo] 2, 3-d)pyrimidin-4-yl]-
amine;

(3-chloro-4-fluoro-phenyl)-{6-[4-(4-ethyl-piperazin-1-ylmethyl)-phenyI)-7 H-pyrrole]2 3~
dpyrimidin-4-yl}-amine;
(3-chloro-4-fluoto-phenyl)-[6-(4-pyrrolidin-1-ylmethyl-pheny|)-7 H-pyrroto[2, 3-a]pyrimidin-4-yl]-
amine;
(3-chIoro-4-ﬂuoro-phenyI)—{67[4-(4-methyl-piperazinv1-ylmethyl)-pheny|]—7H-pyrrolo[2.3-
dipyrimidin-4-yl}-amine;
(3-chloro-4-fluore-phenyl}-[6-(4-piperidin-1-yimethyl-phenyl}-7 H-pyrrolof2, 3-dlpyrimidin-4-yl)-
amine;
(3-chloro-4-flupro-phenyl}-[6-{4-morpholin-4-yimethyi-phenyl)-7 H-pyrrelo[ 2, 3-d)pyrimidin-4-
yll-amine;
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in-1-yl) %/ﬂ %%’ P ™M henyl - et hyl ani no) - 7H pyrrol of 2,
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N-(4-[4-( ntﬂﬁ@zyl oxy- phenyl am i no) - 7H pyrrol o[ 2, 3-d] pyri

m di n- 6-yl enzyl } - 2-di met hyl am no- acet am de;

N- { 4- [ 4- (AtBeneyEnphatbyiBrifppetidio)! Wtwﬂbhmy@f&f R1g|of, #-chpyrimidin-4-y(l-amine;

i di n-6- yl ] slqs%yahbr@a(yﬂnam Buénynmg%%[z :Fldﬂarﬁijni}lm?&:ﬁi-@ﬁ?-fj—ﬁhenyl—ethyl)-

N-{4-[4 - benzyl oxy- phenyl em no) rrol o
3-d] pyri m?ﬂ’l“H‘EG yl].benzyl }-2-pi perl d in-1-yl - acetani de;
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-piperldin r opi onam de;
3-di et hyI Hﬁ eN_yB ”f ((R) - 1-phenyl - et hyl am no) - 7H pyrrol of 2,
3-d] pyri m d+blsnﬂ4w-]phbw7l)2[§+(t}-dlnmtlmiam)lruamétbté-phenyl)-?H—pyrroio[Z,:i-d]pyrimidin-4-y!]-
4- di met hylﬁq}] 0-N-{4-[4-((R) - 1-phenyl -et hyl am no) - 7H pyrrol o[ 2, 3-d] pyri m din
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{4- benzyloxy phenyf)-{6-[4- (4-methy!-p|perazm 1-ylmethyl)- pheny!]-?H-pyrroto[?. 3-

d]pynmldm-4—yl}-amine,

(4-benzyloxy-phenyl)-[6-(4-piperidin-1-yimethyl-phenyl)-7 H-pyrrolo[2,3-d]pyrimidin-4-yi]-
amine;

(4-benzyloxy-phenyl)-[6-(4-morpholin-4-yImethyl-phenyl)-7 H-pyrrolo[2,3-d]pyrimidin-4-yl)-
amine,
(4-benzyloxy-phenyl)-[6-(4-diethylaminomethyl-phenyl)-7 H-pyrrolo[ 2, 3-d]pyrimidin-4-yl]-
amine;

(4-benzyloxy-phenyl)-{6-[4-(4-ethyl-piperazin-1-ylmethyl)-pheny(}-7 H-pyrrolo[2,3-d]pyrimidin-
4-yl}-amine;

(4-benzyloxy-phenyl)-{6-(4-pyrrolidin-1-yimethyl-phenyl)-7 H-pyrrolo[2, 3-d]pyrimidin-4-yi}-
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(4-benzyloxy-phenyl)-(6-[4-(3,5-dimsthyl-piperazin-1-ylmethyl)-phenyl]-7H-pyrrolo[2, 3-
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amine;

[6-(3-diethylaminomethyl-phenyl)-7 H-pyrrolo[2, 3-d]pyrimidin-4-yi}-((R)}-1-phenyl-ethyl)-amine;



but yram de; pyridi ne-2-carboxylic acid
4-[4- ((R) - 1- phenyl - et hyl ani no) - 7H pyrrol o[ 2, 3-d] pyri mi di n-6-yl ] . - 6 FEB 2006
benzyl am de; N-{4-[4-(3-chloro-4-fluoro-phenylamino)-7H pyrrol of 2,
3-d]lpyrimid in-6-yl]-benzyl)-3- diethylam no-propi onam de;
pyri di ne- 2- carboxylic acid -82 -
4-[4-(3-chl oro-4-fl uoro-phenyl am no)-7H pyrrol o[ 2, 3-d] pyri m dl n- 6-
yl]-benzylamide; N-{4-[4-(3-ch |oro-4-fluoro-p henyl anm no)-7H pyrrol
o[ 2, 3-d] pxei[sxiz&déthyI@Lpﬁbe]zmbemmptrw)‘bhewI]Fﬁtﬂ byrickfi2, B-alpyirotdineopi-({&)-1-phenyl-
N—{4 [4(3 vr}%;l -fl uor o- phenyl am i no) - 7H pyrrol of 2,
3-d] pyrim 3’ -benzyl }-3-piperld In- 1-yi-propionamide; - 6 FEB 2006
-84 R) -1- pheny[ ethyl)-|6-(3-pyrrolidin-1-yimethyl-phenyl)-7H-pyrrolof2,3- a]pynmudm -4-yl]-
2- di net hyl 0-N-{3-[4- ((R) 1- phenyl - et hyl am no) - 7H-pyrrol o[ 2, 3-d] pyri m di n
-8-yl]-benzyl}- acetami
4- met hyif I@; %@Pﬁ'ﬂﬁﬂpeﬁfw )1yrmqttad)rmeoxlhj’H-mvrmHmtcdra'fiﬁw"amy%Wﬁ FRSHHY ol of 2,
] pyri méﬂqh Darfine:Y | ] benzy |}-acetam i de;
3-[4-(3-¢chl oro-4- no rroI
6oyl (a@zw}enzl SO B AIPT s IAEBR o yT AP, 3-Sipyhidin &y Bmine
3- [ 4- ( 3sghhdFsnofn-Alylmetey-phenyi 7ampyraloi2] Hajpyrrmiainof-2)-((R)-1-phenyl-ethyl)-
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2- met hyl - Nyl -piperaz in-1-ylnethyl)-pheny I]-7 Hpyrrolo[2,
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e
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(4- di dietrimydinrillroninet hyl - phenyl ) - 7H pyrrol o[ 2, 3-d] pyri m di n- 4-yl am

- 2- et RQXWsto.4-fluoro-phenyl)-[6-(3-pyrrolidin-1-yimethyl-pheny)-7H-pyrrolo[2,3-d]pyrimidin-d-yi-

amine;
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i

- [
no

(3-chloro-4-fluoro-phenyl}-{6-[3-(4-methyl-piperazin-1-ylmsthyl)-phenyl)-7 H-pyrrolo[2,3-
dlpyrimidin-4-yl}-amine;
{3-chlora-4-fluoro-phenyl)-[6-(3-piperidin-1-yimethyl-phenyl)-7 H-pyrrolo[ 2, 3-d]pyrimidin-4-y]-
amine;
(3-chloro-4-fluoro-phenyl)-[6-(3-morpholin-4-ylmethyl-phenyl)-7 H-pyrrolo{2, 3-d]pyrimidin-4-
yll-amine;
N-{4-[4-((R)-1-phenyi-ethylamino)-7H-pyrrolo[2,3-d]pyrimidin-6-yl]-benzyl}-2-plperidin-1-yl-
acetamide;
N-(4-[4-((R)-1-phenyl-ethylamino)-7H-pyrrolo[2,3-d]pyrimidin-6-yl]-benzyl}-2-pyrrolidin-1-yi-
acetamide;

2-morpholin-4-yl-N-{4-[4-({R)-1 -phenyl-ethyramInn}-7H-pyrrolo[2,a—d]pyrimidin-S-yl}-benzyl}—
acetamide,
2-(4-methyl-piperazin-1-yl}-N-{4-[4-((R)-1-phenyl-athylamino)-7 H-pyrrolo[ 2, 3-d]pyrimidin-6-
yl]-benzyl}-acetamide;

2-dimsthylamino-N-{4-[4-((R)-1-phenyl-ethylaminoc)-7 H.pyrralo[2,3-d]pyrimidin-6-yl]-benzyl}-

acetamide:



phenol ;
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2- met hoxy- 5- [ 6- (4- nor phol i n-4-yl met hyl - phenyl ) -7 Hpyrrol o(2, 3-d)pyrim
i di n-4-ylamino]- phenol;
[ (R)-1- (4-chl oro-phenyl)-ethyl]-[6-(4-d3rethyl am nonmet hyl - phenyl ) - 7H-pyrrol o
[2,3-d]pyrImdin- 4-yl]-ami ne;
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7H pyr r%‘?%fzin 1T¥)d’ff)t9'f“i' di n-4-yl]-am ne;
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yl]1-am n
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[
) -
3-
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pyridine-2-carboxylic acid 4-[4-((R)-1-phenyl-ethylamino)-7 H-pyrrolo[2,3-cJpyrimidin-6-yl]-
benzylamide;
N-{4-[4-{3-chloro-4-fluora-phenylaming)-7 H-pyrrolo[2, 3-dpyrimidin-&-yl}-banzyl}-3-
diethylamino-propionamide; |

pyridine-2-carbaxylic acld 4-[4-{3-chloro-4-fluoro-phenylamine)-7H-pyrrolo{2,3-d]pyrimidin-&-
yl]-benzylamide;
N-{4-{4-(3-chloro-4-fluoro-phenylamino)-7 H-pyrrolo] 2, 3-d]pyrimidin-6-yl]-benzyl}-4-
dimethylamino-butyramide;

N-{4-[4-(3-chloro-4-fluoro-phenylamino)-7 H-pyrrolo[2,3-d]pyrimidin-6-y|]-benzyl}-3-piperidin-
1-yl-propionamide;
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PonEl b a2gren T i %thﬁa%a&%yheawﬁmhsmgt}lr?H p@mf B sissreRn

n- 4-yl met highinehehanol;) - 7H pyrrol o[ 2, 3-d) pyri midi n-4-yl]- am ne;
§-[6-(4-dimethylaminomethyl-phenyl}-7 H-pyrrolo[2,3 -d]pyrimidin-4-ylamino]-2-methoxy-

0
d
)
n
yl
6-
di
6-
3-

|

(
|

[
3-
(
3-
(

phenol;

2-methoxy-5-{6-[4-(4-methyl-plperazin-1-yImethyl)-phenyl]-7 4-pyrrolo[2,3-d]pyrimidin-4-
ylamina}-phenol;

2-methoxy-5-[8-(4-morpholin-4-yImethyl-phenyl)-7 H-pyrrolo[2,3-d)pyrimidin-4-ylamino]-
phenol;

[(R)-1-(4-chloro-pheny)-ethyl]-[6-(4-dimethylaminomethyl-phenyl)-7 H-pyrrolo[2,3-djpyrimidin-
4-yl]-amine,

[(R)-1-(4-chloro-phenyl)-ethyll-{6-[4-(4-methyl-piperazin-1-ylmethyl)-phenyl]-7 H-pyrrolo[2,3-
dlpyrimidin-4-yl}-amine;

[(R)-1-(4-chloro-phenyl)-ethyl]-{6-(4-morpholin-4-yimethyl-phenyl)-7 H-pyrrolo[2, 3-¢]pyrimidin-
4-yil-amins;

(3-chloro-phenyi)-[6-(4-dimethylaminomethyl-phenyl)-7 H-pyrrolo[2, 3-d]pyrimidin-4-yl]-amine
hydrochloride;



(6-met hoxy-pyridin-3-yl)-{6-[4-(4-nethyl -pi perazin-| - 6 FEB 2006
-yl methyl)-phenyl]-7H pyrrolo[2, 3- d]pyrimWn-4-yl}-am ne;

6- met hoxy- pyri di n-3-yl)-(6-[4-(di net hyl am no-net hyl ) - phenyl | - 7H pyrrol o[ 2, 3
-d] pyrimdin-4- yl}-amne; (2-nmethoxy-pyridin-4-yl)-{6-[4-(dimethylam
i no-net hyl ) - phenyl ] - 7H-pyrrol of 2, 3-d] pygg m di n-4- yl)-am ne;
5-[ 6- (4- nor phol i n-4-yl nmet hyl - phenyl ) - 7H pyrrol o[ 2, 3-ol pyri m di n-4-yl am no] -1
H pyri di n- 2- one;
5-[6-(4-di tmhbsd pirenpip(E{4Rg metiye-pipetazinH-yimethpl)-phehy §-7 éf gyyrolo[# Sipydnigihdri no] - 1
H pyridin- % hvdrochlo
5-{6-[ 4- (4¥ naé?ﬂ?/fh 5?5"1]6{% h-1-yl met hyl ) - phenyl ] - 7H pyrrol o[ 2, 3-d] pyri m di n-4
-yl am no} -(3-chloro-phanyi{a:2manpbglin-4-yimethyl-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yll-amine
4

-[6-(4- nq@gnghopde yl met hyl - phenyl ) -7H-pyrrol o 2, 3-d] pyri m di n-4-yl am no] -1
H pyri din-2-

4- [ 6- ( 4- di ré2-hydrani-stbyleEHEH(DHierhenyl: -ftilanyina) dHafysroeidd-glpyimidtrvikbeprehi noj - 1
H pyri di n- zgmﬂ&eetharfér(e (4-(4-methyl -pi pe razin-1- yI met hyl ) - pheny 1]1-7

H pyrro(o(2 E

phar rraceut(|3t,°8|°f%7 %&Iééﬁ %b(l"'é"“’s)’éP‘P%"a%'Hér’@'&?thylgpheﬂy%5’Fh?éﬂ5?|'8[203F apgimiin-Av: or a

phar maceut4migél y acceptable salt thereof, according to any one of clains 1
to 8 for uge, |n nme or,.the.tre nt t he 0 body - 6
L0 or 3ot Bof Tl ey BB LB by 2 S P SR Bl

formul a | (GFchh:rqmarzmm{mw-plmaidlnw-ylamﬁepmmwIETH@bntmlb[h@Lrﬂp;frinadmémﬂiangwa:o any
one of cl r

accept abl afag%lroh é%nz?lﬂé &%ﬁéﬁﬂ@%lm"ﬁ @n‘eﬁ‘g'dj hgﬁ\ﬁ# 71??)](}?”0@9% @cor‘%?ﬁé @ (')neany one
of cl ai ns @-dhipr@berayl)-t6- (%ethﬁammnme&lalmwnsdbb‘épvm[é SehpwrimidieAoyfamireor t he

br epar at i of o oSN Ao 1SARRAR bhrd)-H-Virclohes LIS ANERvDdmReidi sease.

12. Use of a conpoun ffor mul a or

IO LW e S G U SAL R M P S

phar maceutyl}cahingorrpo& tion for the treatnent of a disease which responds to
hi bi t f,

o eparati o it mety Brie PG o B PR ARy ¢ of

such a confZenhinto-berral)-df:{4ef@iatied piparatin diyl@ethylpplomgd 7 Htpy rploadleyranidiodpdund of
formula | ?,*\m grein Gis O-C7-alkylene and wherein R and R2 are each

i ndependen 'of the other hydrogen, unsubstituted or substituted al kyl or
cycl oal kyl (2- qb\for%rbman{&a(ﬁynmr in~Erifimetty-phengieaHpyeclal23-dgyrddindrylarmim: wi t h

Eggeﬂ]g\r“ \?M&té#ib?%] bgﬂz I-?d‘-(it rﬁgrpﬁélﬁ-ﬂﬂheﬁ?ﬁé}\em’lﬂ?ﬁ%ﬁ?@lo[@rs-WFrrﬁﬂjiﬁM@i]-aﬁﬂ% R2
{2-chloro- benzyl) {6 4-(4 methyl plperazln 1-ylmethy!) -phenyl]-7 H-pyrrolo[2,3-d]pyrimidin-4-
yl}-amine;

{2-chloro-benzyl)-[6-(4-pyrrolidin-1-yimethyl-phenyh)-7 H-pyrrolo[2, 3-d)pyrimidin-4-yl]-amine;
{2-chloro-benzyl)-[6-{4-diethylaminomethyi-pheny)-7 H-pyrrolo[2, 3-d]pyrimidin-4-yl}-amine;
(2,5-dichloro-benzyl)-{6-[4-(4-sthyl-piperazin-1-yimethyl)-phenyl}-7 H-pyrrolo[2,3-d}pyrimidin-
4-yl}-amine;
(2.5-dichIoro-benzyf)-[6-(4-d!methylamtnomethyl-phenyl)-7H-pyrro!o[2.3-d]pyrlmidin-4—yl]-
amine;

(2,5-dichloro-benzyl)-[6-{4-morpholin-4-ylimethyl-phenyl)-7 H-pyrrolo[2, 3-d]pyrimidin-4-yl]-
amine;
{2,5-dichloro-benzyl)-[6-(4-piperidin-1-ylmethyl-pheny))-7 H-pyrrolo[2, 3-dlpyrimidin-4-yl)-
amine;
(2,5-dichloro-benzyl)-[6-{4-diethylaminomethyl-phenyl)-7 H-pyrrolo[2, 3-d]pyrimidin-4-yl]-

amine;



they are attached forma heterocyclic radical, a conpound of the forgw%EiBamgc)Pt
"QHal\ G-,,X-R3 wherein Hal is halogen, Gis Cl-Cr7-al kyl ene and R3, 0 and X
have the neanings as defined for a conpound of fornmula | according to claim
1, Is reacted with a conpound of the formula 111 - 6 FEB 2006 -88 R, ~N-H

(I11), RZ wherein R and R2 are each jgdependently of the other hydrogen,

unsubstituted or substituted al kyl or cycloal kyl, or a heterocyclic radical
bonded via a ring carbon atom wth the proviso that R, and R2 are not both

hydr ogen, (ol RS Sibend){8l 4R th AGRIGRR- by I Bhoryt 7 0BARIR, am t O whi ch

he
they are attached forma erocyclic radical; b) in order to prepare a
conpound ofPwigtdiartyamidierein G Is G -C-alkylene and wherein R is a

radi cal Of(2!5hﬂchﬂd?§%ﬁz@l)%‘=(4\(ps(r@ﬁah:1-M&hﬁ%ﬁeﬂ%-ﬂﬁ;\:{ﬁfbﬁ@?h&ﬁyﬂ%#%no‘ or

di substituted amno or a heterocyclic radical, | s either not present or

| ower al ky™8%d Z I's oxygen or sulfur, (1) a conpound of the formula |V Hal
wher ei N HB-(4-gimytgenométhy! phéh )TH-pyriojd[ 2 Bepydmidi -B Yy (Pemnetaoxy-dneyl)-emai ni ng
substituenatn%ngnd synbol s have the neani ngs as defined for a conpound of
formula | according to claiml, is reacted with a conpound of the formul a
R4- H wher dpité-Bigthylmminendit-pberybd /H-pyonatol2, elpgirsidipst-yik-(Gtreethexyt eozydr-araine;

A i L AR i RS ) S P

ring at orfd-remthwibenaydBritrs AL -UrRRheReRYD F Hopyrrolo[2,3-dpyrimidin-4-yi]-amine;
benzo[1.3]dioxol-5-yl-{6-[4-(4-methyl-piperazin-1-yimethyl)-phenyl}-7H-pyrrolo[2,3-
djpyrimidin-4-y[}-amine;
benzo[1,3]dioxol-5-yl-[6-(4-dimethylaminomethyl-phenyl)-7 H-pyrrolof2, 3-d]pyrimidin-4-yl)-
amine;
bsnzo(1,3dioxol-5-yl-[6-{4-morpholin-4-ylmethyl-phenyl)-7 H-pyrrolo[2, 3-d]pyrimidin-4-yi]-
amine;
(6-methoxy-pyridin-3-yl)-[6-(4-morpholin-4-ylmethyl-phenyl)-7 H-pyrroio[ 2, 3-djpyrimidin-4-yl)-
amine;
(6-methoxy-pyridin-3-yl)-(6-{4-(4-methyi-piperazin-1-yImethyl)-phenyl]-7 H-pyrrolo[2, 3-
dlpyrimidin-4-yl}-amine;
(B8-methoxy-pyridin-3-yl)-{6-[4-(dimethylamino-methyl)-phenyl}-7 H-pyrrolo[2,3-d)pyrimidin-4-
yl}-amine;
(2-methoxy-pyridin-4-yl)-{6-[4-(dimethylamino-methyl)-phenyl)-7H-pyrrolo[2,3-dipyrimidin-4-
yl}-amine; '
5-[6-(4-morpholin-4-yimathyl-phenyl)-7 H-pyrrolo[2,3-dlpyrimidin-4-ylamino]-1H-pyridin-2-one;
5-[6-(4-dimethylaminomethyl-phenyl}-7 H-pyrrolo[2,3-d]pyrimidin-4-ylamino]-1H-pyridin-2-one;
5-{6-[4-(4-methyl-piperazin-1-yimethyl}-phenyl]-7 H-pyrrolo[2,3-d]pyrimidin-4-ylamino}-1 H-
pyridin-2-one;
4.[6-(4-morpholin-4-ylmethyl-phenyl)-7H-pyrrolo[ 2, 3-djpyrimidin-4-ylamino)-1H-pyridin-2-one;
4.[B-(4-dimethylaminomsthyl-phenyl}-7 H-pyrrole{2,3-d]pyrimidin-4-yiamine}-1H-pyridin-2-one;
4-(6-[4-(4-methyl-piperazin-1-ylmethyl)-phenyl]-7 H-pyrrolo[2,3-d]pynmidin-4-ylamino}-1H-
pyridin-2-one;
and pharmaceutically acceptable salts thereof.

8. A compound of farmula I, or a pharmaceutically ecceptable salt thereof, according to any
one of claims 1 to 8 for use in a method for the treatment of the human or animal body.
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10. A pharmaceutical composition comprising @ compound of formula | or a pharmaceutically
acceptable salt thereof according to any one of claims 1 to 8, tegether with at least one
pharmaceutically acceptable carrier.

11, Use of a compound of formula | according to any one of claims 110 8, ora
pharmaceutically acceptable salt thereof, for the preparation of a pharmaceutical composition
for the treatment of a disease.

12. Use of a compound of formula | according to any one of claims 1 to 8, or a
pharmacc_eutlcally acceptable salt thereof, for the preparation of a pharmaceutical compositien
for the treatment of a disease which responds to an inhibition of a protein tyrosine kinase,

13. A process for the preparation of a compound of formula | according te claim 1 or of a salt
of such a compound, characterized in that

a) in order to prepare a compound of formula [, wherein G is C-Cs-alkylene and wherein R,
and R; are each independently of the other hydrogen, unsubstituted or substituted alkyl or
cycloalkyl, or a heterocyclic radical bonded via a ring carbon atom, with the proviso that R,
and R; are not both hydrogen, or wherein Ry and R; together with the nitrogen atom to which
they are attached form a heterocyclic radical, a8 compound of the formuia 1]

Q/X—Ra

Hal

wherein Hal is halogen, G is C4-Cs-alkyiene and Ra, Q and X have the meanings as defined
for a compound of formula | according to ¢laim 1, Is reacted with a compound of the formula
i
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N—H (th),

wherein R4 and R; are each independently of the other hydrogen, unsubstituted or
substituted alkyl or cycloalkyl, or a heterocyelic radical bonded via a ring carben atom, with
the proviso that Ry and R, are not both hydrogen, or wherein Ry and R, together with the
nitrogen atom to which they are attached form a heterocyclic radical;

b) in order to prepare a compound of formula |, whereln G Is C4-Cs-alkylene and wherein R
is a radical of the formula R,-Y-(C=Z)- wherein R, is unsubstituted, mono- or disubstituted

amino or a heterocyclic radical, Y Is either not present or lower alky) and Z is oxygen or
sulfur,

(i) a compound of the formula |V

/X""’Ra
R
Ij: 4 2 . \)N V)
T -~ v
Ha—y" g N° N

wherein Hal is halogen, G is C,-C;-alkylene, Z is oxygen and the remaining substituents and
symbols have the meanings as defingd for a compound of formula | according to claim 1, s
reacted with a compound of the formula Re-H wherein R, is unsubstituted, mono- or
disubstituted amino or a heterocyclic radical containing at least one nitregen ring atom
wherein the heterocyclic radical is attached to the hydrogen atom of R,-H via a nitrogen ring
atom, or

(i) a compound of the formula V



