-1- 4-am no- 6-phenyl - pyrroi of 2, 3-dl pyri m di ne derivatives The invention
relates to 7H pyrrol o[ 2, 3-d] pyrimdi ne derivatives and to processes for the
preparation thereof, to pharmaceutical conpositions conprising such
derivatives and to the use of such derivatives - alone or in conbination
with one or nore other pharnmaceutically active conpounds - for the
preparation of pharnaceutical conpositieds for the treatnment especially of a
proliferative disease, -such as a tunmour. The invention relates to

7H-pyrrol o[ 2, 3-d] pyri mi di ne derivatives of formulal Q, XXR3 Rz NN1/ | |
J (1), X L | ) 1 : inhdependently of the other
hydrogenr,ca el Sl il 2k %’ﬁgd&%r cycl oal kyl, a heterocyclic
radi cal bonded via a ring carbon atom or a radical of the formula
R4-Y-(C=2)- wherein R4 is unsubstituted, nono- or disubstituted amno or a
het er ocyclhednverdigh celpies Yo i7 5-pirotad?, 3ridpyrisridice Werivativeo wed taplogessmsdorZ i s

i agenopHieePich o8t A pitrbiaCePclY LiRooqils cimegflo St REnpRlegl 7 o

att ached drartmtize bedt efr such dericativeadiabale orR3 combmatiat witloope br morendiheal or an

unsubstityted or .substituted aromatjc.radical: Gis Cl-C7-al kylene, -C(=0-,
or - G- co gt e SR p B et R sfeian BlaharacdiBalhed o 1 he
NRLIR2 noiimposBohs for Wik tredtmedt espectaily bhe prolitarathe diseiseGuch adla tunfous i S
-C(=0)- or C,-Co6-alkylene-C(=0O-; and X is either not present or

Cl-C7-al kyl ene, with the proviso that a heterocyclic radical R3 is bonded
via a ringhedavdiion adlamsitd 7X-gysrolt)?, 3)esmidine derivativad bf @fmtiaa sai d conpounds.
-2 The general terns used herei nbefore and hereinafter preferably have
within the context of this disclosure the follow ng nmeanings, unless

ot herwi se indicated: Were the plural formis used for conpounds, salts, and
the like, this is taken to nean also a

/X_R3
IT1 I | ~ N
RN b,
2N N N/) o
G H

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=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 R, 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-Cr-alkylene, -C(=0)-, or C,-Ce-alkylene-C(=0)- wherein the carbonyl group is
attached to the NR4R; moiety;

Q is -NH- or -O-, with the proviso that Q is -O- if G is -C(=0)- or C;-Cg-alkylene-C(=0)-; 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 sailt of the said compounds.



singl e compound, salt, or the Iike. Were conmpounds of formula | are

menti oned which can formtautoners, it is neant to include also the

taut omers of such conpounds of formula I. In particular, tautomerismoccurs
e.g. for compounds of formula | which contain a 2-hydroxy-pyridyl radical
(see e.g. radical R3 of the bel ow mentiZoned Exanples 115-120). In such
conpounds the 2-hydroxy-pyridyl radical can al so be present as
pyrid-2(1H) -on-yl. Asymmetric carbon atons of a conpound of forrmula | that

are opt iﬂi@{gédérﬂt@ﬁx%‘&sé@iér@%béﬁ:re it b&1Binafdr préfelatly n&V vathif &Y ESHiEaTF ON,

preferably Tn the (R) or (S) configuration. Substituents at a double bond
or a ri dgisisclasergihedeliawing meagingg-nfess alherwisgrirdicated- ) form The conpounds
may thus be present as m xtures of isonmers or preferably as pure isoners.
Preferably al kyl contains up to 20 carbon atons and is nost preferably | ower
al kyl . TWéerertbeiplural forris' ustsifor eampounde seiis, analthadikeighisds takenitmoleadiaisy @

maxi mum Y, o0 and including a maxi rum of 4 carbon atons,
t he radi s(?éﬁlgcoﬁnﬁgl?r?d @alt ortHé)hﬁe ei ther unbranched or branched with single or

mul tiple branchlng Lomer aIkyI is, for exanple, nethyl, ethyl n- propyl ,
i soprop

ert u ent yI ,
neopent ?}%\/herﬁ ?? u’n8§ e é{:vlare iﬁ@?xﬁ éﬁﬁ%%ﬁé@%ﬂ’@p lIt § ”B%a“Zngh ot her
arﬁ pr efiedlads ailsgmﬁdﬂmbtoneérbw suctrsmml ;ﬁmmﬁs of forrania-. Ibyiayticulae staettingdrisyn t:?ﬁtijl‘t,yl or
ethyl. Lower a Y, i refe t hy Lower y is
For” exarbh do6Earigusls Sile, | WRe ditaia 2 hidrbpsnobiadtih sep Gl calsm i | <
pr Ef er akdfyhd wew-rgémwneasxdmbie@ad 5a120Y.4n sher @ommNr@F tmﬁ)wy? o pefighl y  one,
substituents may be esent, suc e. am no, ower a am no,

N, N- di - |raa9&?' canalsn Ié‘ir)rprr‘?ée“tl\?lsl M}&@@F’k%-g&ﬂ am no, N, N-di-I|ower al kanoyl ani no,
hydr oxy, | ower al koxy, Iomer al kanoyl , Iomer alkanoyloxy, cyano, nitro,
car boxy, . | ower, al k )éécar bon car bam)yl | ower al k -car banmo

N, N- di - IASKBIMEri& GRIOOR ARIAD 91 < 2 CORPRHNT f@"‘&#ﬁ‘ tinpbare APEPLRlY Rt EHEX‘%‘ ower

al kylthl:mhéﬂ@d)o or OR, sacbﬁﬁg&fr@w»cbte@eraalgmcﬂie R$ub$)lcbuﬁ@ﬁaﬁéd<>dub&tu@m§ R2
are inde endent‘skl.?;q of each ot her E‘%ﬁef era dr ox% | oner

N, N- di - 1B RefouRladandRradingdsnay b pierenbip Q'ﬁjr(pﬁc?mrﬁf;? Smﬁe)rf%ﬂ‘kﬁ?e COSPRAUEASD| v

unsubst i ges de c!ﬁegzasﬂ bt Wiadreg )t isdatdiy br fRefe?sbl8s paRtidbmsrsf rom 3 up to 20
carbon atoms and is especially unsubstituted or also substituted C3-C6

cycl oal kyl wherein the
Preferably alkyl contains up to 20 carbon atoms and is most preferably lower alkyl.

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, isopropy!, n-butyl, isobutyl, sec-butyl, tert-
butyl, n-pentyl, isopentyl, neopentyl, n-hexyl or n-heptyl.

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

Lower alkyl Y is preferably methyl, ethyl or propyl.

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



substituents are selected frome.g. unsubstituted or substituted | ower

al kyl, am no, N-lower alkylamno, N,N-di-Ilower alkylamno, N-I|ower

al kanoyl am no, N, N-di -1 ower .al kanoyl am no, hydroxy, |ower al koxy, | ower
al kanoyl, | ower al kanoyl oxy, cyano, nitro, carboxy, |ower al koxycarbonyl,
carbanoyl, N-lower al kyl-carbanoyl, N, MNBdi-I|ower alkyl-carbanoyl, am dino,
guani di no, ureido, nercapto, |lower alkylthio, halogen or a heterocyclic
radi cal . Mono- or disubstituted amino is am no substituted by one or two

di cal d
Gabst |t LRy (- HERRIPRYCY ol EVRREH aB6Te VSR dholbr IR BRI T over
al kyl anene, SL@gw@smtalnnqy be pregentesish ame.goamino, N iewe @Eﬁymm Hd\ld;elower

het er OCéWagmﬁ&‘ﬂ Fo@Je{ Bé&h&%m%sﬂ%'tdg{?bvﬁ{) ﬁ@gﬁ@f%ﬂm d}bggSffL% afkd

prefera unsat ut'a avi ng &om4 or 8

ri ng rretdnemlkmndylflowm &kamyl&yheymaMrommbwawwreIWb@M yagaheyt,&d from
nitroge n ul,f a, bi- or tri cal. wherein, for
exanp o O Aol MRSk Rr R carpimol S, ey foriBedd W RaPoa <

ar e annevwentabglthib Ussshentar 4 heteraeptiicoadidalnonocyclic radical. If a

het erocyclic radical contains a fused carbocyclic radical then the
heterocyclic radical nay also be attached to the rest of the nolecul e of

f or mul asubsitated andynlg., ahdRY, afe ihbepdridently Gfaéd@ﬁ@mﬁrlpﬁeféiﬂilﬂ?droﬂ}hﬁwer alkyl,
i ncludi pg the fused carbogcyclic radical(s) if present)

het er ocycl i ¢ radi

i S optlglﬁgﬂ ”pwega@al@p'ﬁqﬂ-pyewlk |y rgere F@"Oﬁ’leé?’g ably by one or two,
radi cal s such as e.g. unsubstituted or substituted |ower alkyl, am no,
N- | ower _al kyl ami no, N, N-di -1 ower al ké{l am no, N-|lower -4- al kangyl am no,

N, N- di - PERfeiabi %Héﬁ}l"éﬁﬁ’ q6 subpsiitited syoalal Rs 81 Reggniaing fiom 3 MR ARAEY carbeBwer

al kanoy k@rys arﬁy@%@&edﬁl&rﬁsuﬁﬁﬁ@%w alsa\éabstnutlseaqgrcgemlkw wiRrdamy |, N1 ower
al kyl - carbano | oner al kyl -carb uani di no, ureido,

mer capt 5ubqt|3w@?/s ar&lsﬂﬁcﬁﬁ’l feom 8¢9 Rs B ted Bty fitwfed '817?5/3'53’ h@PE‘PoHS}%“I"?rC

radi cal ak§larind, N, N-Qi.i'I R)Wer ankywm@»h ;o\Je@wanayrkmlnoFNp%ﬁ%%yb:kaﬁtbyrérﬁmsr

al kyl - pi per azi nyl’, phol in tetrah dropyrany pyridyl, pyridyl
subst it DY@B%}OW@FW Ig\fver @'gw.q L dpwan,alkangyione £y @R d‘)(tfﬂv??'boébd‘é‘ﬂ?ral ly

pyrroli QkﬂchrﬂanPﬁ&arMnoyl msweabakyllcamdmym Wdhloﬁ'éra"}q@-\‘}ﬁlrbamoyl amidino,
al kyl - pi peraazin or holinyl. A heterocyclic radical R R2 is as

def | nedg‘a%@‘@%‘ﬁ?'dﬁ ’ﬁ@'tcéP@cMeir@"ﬁyB@Pdéﬁ'O%”tﬂ at'P%eﬁé’FW'icéédW'hat it i's bonded
to the rest of the nolecule of fornula | via a ring carbon atom Preferably

a heterocyclic radical R, or R2 is |ower alkyl-piperazinyl or especially
preferr Meno- or disubstituted amino is amino substituted by orie or two radicais selected

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

Disubstituted amino R, is preferably N,N-di-lower alkylamino, especially N,N-dimethylarino
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



tetrahydropyranyl. If one of the two radicals R, and R2 represents a
heterocyclic radical, the other is preferably hydrogen. A heterocyclic
radical R3 is as defined above for a heterocyclic radical with the proviso
that it is bonded to Qvia a ring carbon atomif X is not present.
Preferably a heterocyclic radical R3 t4-benzodi oxolyl, pyridyl substituted
by hydroxy or |ower alkoxy, or especially preferred indolyl substituted by
hal ogen and lower alkyl. If R3 is pyridyl substituted by hydroxy then the
hydr oxy . ' fi. t to the
gy EkeBERamE NN Q- Bl o eh BT, By ol Iher 2230 BROFURMAL Ser 0
het er oc;’attdanoyioxadicmo aited, carbprn fleweraikoxypgrbooyli @al‘hqmpyleﬁwmgﬂryl- I ower

o 1 ogoraae e KN R Ry PrnSineP o, shianBinel I s Sitt o ¢

het er ocgliyltitioy ardiatcgjeni s as defi ned above for a het erocyclic radical and
represents preferably pyrrolidinyl, piperidyl, |ower alkyl-piperazinyl,
di - | ower al kyl - pi perazi nyl or m)rphol inyl. An unsubstituted or substituted

ar gma_tl Mdsaﬁte]g:éﬂabll}la Hb??obftht@acﬂébl@&ambmidmygmeﬁﬂﬂ lo®ver Bmﬁlkﬁiﬁérbilh&mﬂ—kﬁﬁer |
substitu or, exa e.l ase unsubstit ut e en
-5 Pr ePé‘V'a’EiP?’aé'Hy'uﬁ? ﬂu‘tegan\éfﬁfiﬂﬂ?'ﬂ Wé’&’?’ By" S‘l’@“ﬁﬂ%&&ﬂ Ly‘&& ’@’Lfg'stl %lut ed
aromat i bﬂe@@ll@ﬂ* drRBenzsdidioBfl, Qfs@bbmup;bﬁmrhmgu bRpkhidy! I8dePXkAFEZIRR &-

se

substituents ected i ndepepdentl|y one another fromthe group

consi st f°r‘i‘t‘f"é‘f kyhpigesgyk Qe &pﬁ? "B’hbstl tut ed lower al kyl, amino, N-I|ower

al kyl am no, N, N-di -l ower al kyl am no, N-|lower al kanoyl am no, N, N-di-I| ower
al kanoyl am no, hydroxi_(q1 | ower al koxy, |ower al kanoyl, |ower al kanoy| oxy,

cyano,  AiNEteocyalie FRslica! Ri 1Bk 1S a3 #efinpd abaum {ar a Q%?r@%wadwh%méhe proviso

al kyl - cHRan®ybndel tditl rebp¥@he dhdtduie af AR || viaPdTHifd BSrbon QHRRAI FEHefePabl &Uée' do,
mercapto, lower alkylthio and hal ggen., Most preferably a substitute

ar omat | Beternyelia ragigal R: oReris fowear - P@?@}'fwwfﬁﬁéeélﬁ"WPéefF%| cal s sel ected

i ndepen@@hwrom}ranﬂnﬁ oRB 0 HRItwhb Al R, SnE YR rEpREEME Iangeta%cmwcn@a bt
am no, %%r oxy, | ower al koxy, halogen ‘and benzyl oxy. Hal ogen is primarily

f 1 uor o, OB Srivefehrby4PIdsdo, especial ly fluoro, chloro or brono.
Cl-C, -al kyl ene may be branched or unbranched and is in particul ar

Cl- C3-al kyl ene. Cl-C7-alkylene Gis preferably Cl-C3-al kyl ene, nost
pr ef er aBIfptereeysie eadical Rejyas defined gbpye fase helerogycic kgdieal withitheypiavise At it

repr eseRtspngbd Wdrvia 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 atkyl-piperazinyl, morpholinyl or pyridyl.

If R; 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 {0 20 carbon atoms and is

unsubstituted or substituted, for example in each case unsubstituted or substituted phenyl.



Cl-C7-al kylene X is preferably Cl-C3-al kyl ene, nost preferably nethyl ene
(-CH2-) or ethan- 1,1-diyl (-CH(CH3)-). Qis preferably -NH. Zis
preferably oxygen or sul fur, nost preferably oxygen. Salts are especially

t he pharnmaceutically acceptable salts of conpounds of forrmula I. Such salts
are formed, for exanple, as acid additi-énr salts, preferably with organic or
i norgani ¢ acids, from.conpounds of forrmula 1 with a basic nitrogen atom
especially the pharmaceutically acceptable salts. In the presence of

negati v Iy : I . be
formed eI AL aE Ink iR ardthisle (BRI IPKHeL AL el ol Bl

al kal i nds peafetablyghengtsabsiguleddy ane arrmaraisubstiiegnts seiected andependendly o wheabl e

o oot & B Srord B ket baiilsRbor uIRASHINDCS LB AR ILEGRA arBhoTnISRhT
al so L f)rm}:ylmhiabnﬂjr?l-eiabmr ?I@arlnlirmoNabWGmlfmannnl 'ihtb,lcrf,ﬂdi?owajmﬁgl Iaintinci:,s ?I SO
0O use maceutl C unacce a e Sa S,., Tor Xa e | Crates
or per cHIYEFaY s OWerAkeRY, favas lkiantivs loier SRpUOHTY HEIBT B2aFArEOD, TO96 be
conpoundsgkdxyEarbbeyl oeearhen, Idveerlkyi-BatbBeolio NiN-af-lopled BIKRICEbARaY!, amidino,

conpositions) attain therapeutic e, and these are therefor referred. In
Vi ew of QURBITING, LE e mareREHPRen Ak a7d BingRne MashisSeIABY 3 THOSHUEES or m and

in the fRombti©fadidaeR) isgHehs), subBRULedi BYbrie I 58ore *hdigalé Bélbcl_%ﬁﬁnd@_eﬁ&@fﬁw
i nt ermedi at es fror exanple in th ‘%I‘Ifl cation or identification of the

{he
novel ccﬂ?ﬁcﬁiﬁéﬂ? fiegt Be GhRiRorSiRNgg I’i’g ieh gikyle PRy hygrare femraliaxy rlogenee
conmpoundihdienkPoe understood as referring also to the corresponding salts,
as appropriate and expedi ent. The conpounds of forrmula | have val uabl e,
phar macol ogi cal |y useful properties. In particular they exhibit specific

i nhi bi t Qafodit ik Prifdaffy fUBRS, chlofo, Brorb ¥F RAIBOERBLRAY fidHbEERSH-or bigio ar e
effective especially as protein tyrosine ki nase 1 nhibitors and/ or
(furthernore) as inhibitors of serine/threonine protein kinases; they

exhi bi t,c toLaiRyaRPRy bB®ERdhel or DRbRNER arRf is ﬁmﬁ‘ar&im@.stﬁe -alkyease activity
of the epidernmal growmh factor receptor (EGF-R) and of rbB-2 ki nase. These
two protein tyrosine kinase receptors, together with their famly nenbers

ErbB- 3 afdc FakiAend'c iP baYerBbly QY- ¢ LAIRyIER:, FhaD BlefdraBR PRAAREAS (0N, | arge nunber
of manmmalian cells, including

If G is not C4-C;-alkylene it preferably represents -C(=0)-.

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

Q is preferably -NH-.

Z is preferably oxygen or sulfur, most preferably oxygen.

Salts are especially the pharmaceutically acceptable salts of compounds of formuia |.
Such salts are formed, for example, as acid addition salts, preferably with organic or
inorganic acids, from compounds of formuia | 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.q. metal or ammonium salts, such as alkali metal or alkaline earth



human cells, especially epithelial cells, cells of the inmune system and
cells of the central and peripheral nervous system For exanple, in various
cell types, EGF-induced activation of receptor-associated protein tyrosine
ki nase is a prerequisite for cell division and hence for the proliferation
of the cell population. Mst inportantly, overexpression of the EG-R (HER-
1) and/or ErbB-2 (HER-2) has been obser¥ed in substantial fractions of many
human tunours. EGF-R; e.g., was found to be overexpressed in non small-cel

| ung cancers, squaneous carcinoma (head and neck), breast, gastric,

ovar i anmet#lsalts, B @rimesitiatsalts aith ehdmoriis onlitabRSorb Anig lahfes subli BBtetiaas f ound
to be overexpressed in squaneous carci noma (head and neck), breast,
gastric?mﬁﬂﬁgﬁvﬁrlan cancers as well as in gliomas. -7- In addition to
inhibiting the tyrosine kinase activity of the EG--R, the conpounds of

formula | also inhibit to varying extents other prote| n tyrosine Kkinases
that ar & hapeeseage of A bssigEPur arthamAsidigsetma diasane Bieleqush @ comrasng of |

speci al foymbil28 ,ﬁg@ggb%m{em@ﬁg@bhgl growt h factor (VEGF) receptor famly
(e.g. KDR, Fit-T 3) but also abl kinase, especially v-abl, kinases

fromthe famly of Src espe0| ally c-Src, Lck and Fyn, the other nenbers of
th EGF ' s - -1

e ECTESREORIRtof ATIEASo0RT B e R8ir bt Rllpstien (.
vvhl ch pa_sdt; iprpaaamplavigamm nee@mramoﬁnhmble phaimecevlinally sncaptalieaaltd oran
cells, B%cfjeggw S éﬁ‘l ar-ggg [MH B?%'o??lﬂ%ef:gff‘ il Egll;‘lﬁp% ithéns 'aﬂgiﬁe

act|V|ty can usi ng nown nme exampl'e using the

r econbi Hn&rﬁpeuhtua@eaﬂduhafre@f@rthemfwéptdfe‘r&GF receptor [EG--R ICD; see, for
exanple, EE. M@ ynn et al., Europ. J. Biochem 207, 265- 275 (1992)].
Conpared with the control w thout inhibitor, the conpounds of fornula I

i nhi bi tIn vidwe obtineyaksseaetationship bgtween bg ha@biompamdemfrpé éor'rmarw 'tmdhe:é:mm ation

of fro . C 0 S or
nst ead? oper SIb it Hps ESAETA toh od O Witnbeathet, I RImiB i

f or nul apurifiebtan omtdedtificatiorhefrtherpmod compbunds, berfemhefqre@hdrheoamftarslnyl i ke
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det er mi sedid, as appreroatplaad expediegfousl y to the nmethod used for EG- R prot e| n
tyrosi ne kinase [see C. House et al., Europ. J. Biochem 140, 363-367

(1984)]. The ErbB-2 kinase can be isolated, and its activity
The compounds of formula I have valuable, pharmacologically useful properties. In particular

they exhibit 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 systemn 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 {0 be overexpressed in non smail-cell lung cancers,
squameous carcinoma (head and neck), breast, gastric, ovarian, colon 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.



determ ned, by neans of protocols known per se, for exanple in accordance
with T. Akiyama et al., Science 232, 1644 (1986). Surprisingly, the
conmpounds of formula | especially also inhibit the tyrosine kinase activity
of the VEGF receptor famly very potently. The conpounds of the present
invention are therefore very effective-d@ual inhibitors of EGF- and
VEG--receptor famly -nmenbers. For inhibition of KDR and FIt-1 and
inhibition of gromh factor-induced proliferation of HUVECS see J. Wod et

al ., Carmsadﬁ%ﬁo iRBbitia é?r?e @ﬂ&%e(ua%@aa.woftﬁ@@@ﬂﬁd&eqfon#nthﬂgéaf' i nhi bi t

e.g. th yrosi ne kinase activit an 1C50 of fro out nMto
about 1f@'mu!@hﬁé@lr@mltyowamma@émts@thﬁmpmiefattm{sm@ kages thagarennéoiml on of

th EG--R

o dor oRp e Bhs e Ao Foch U iEeH, BRRSBRAR LA liokBiey EOTC R 2n
an EL| Sarawthdactos(ViES)redardon famiy (6.0 KRB, Eit-1aFit-3) But dédabl @inese, 37: 7,
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non- snal , 1. arcinoma .cells .[see e Lej n ancer
roe. 1o ASr 3Kk I PiceaRe Fadfe eibin3BRefiety Khbass tRiEiapdoryd Bl o

t he sanhicygsy @baadi growtly redulition and aansferrtidroin midramblizn &ﬂlsplﬂtleﬂihby i nhl bi t
the gr o%h of rbB—2 over expressi ng BT474 human breast cancer cells. The

test pr BB ESS-ar e adapted fromT. Meyer et al., Int. J. Cancer 43, 851
(1989). The inhibitory activity of the corrpounds of formula | is determ ned,

briefly, as fo H596 cells 000/mcrot|tr Iat vveII) are

Pt anst ST IGerEOGEGHR iy S8t e s B RS DR RGBT B 250l ved i n

?ij_rr:et th&hkchsQi@r@Qar&@&ﬁ@%dg taéee@ﬂﬂﬁd?]ntmtra%emﬂéﬂ ®Sm@h of MeUBGE-Fédd cms ONEO |
iluti in_suc n that t in nce ti o is

not gre%@?%@sf /BO(WW&GXE'(@F YH@GL@m Yrom Jah%gﬁ'i”agééazﬁse& Sncubat ed for

thr eed ¢eaoe)d GFhiﬁﬁréMWuﬁﬂhb%nﬁ@lﬂKgﬂ'@ht bibiten, ﬁ‘l&e &Mrhrb_l‘gﬁmﬂs beﬁ:trmgtamuhmd N?:Ir e Hgglfse

to undergo at least thre i vi sion_cycl es e growt t he -

cel I's | SenRIeRPIRY We%(hé" @&50; '”b%/ ?%‘CEPE?tm"rfg frogy E'Q&ﬂf’e i ncubati on

the cel b gneedpexafly bl Gd1ic &l mahyde washed w th water and stained with

0.05 % met hyl ene blue. After a vvashl ng step the stainis eluted with 3 %

HCl and the optical density (OD) per well of the mcrotitre plate is
measur e@sUpding InSTéé@éftlﬁJﬁbl% E'bGFkﬁ@yrGJ ihé RiNbSK acthitp!tB¥ icbhBours of USA) at 665

nm 1C50 val ues are determ ned by a
formula | also inhibit other members “of this family of receptors, like ErbB-2. The

inhibitory activity (1Cso) is approximately in the range of 0.001 to 0.5 pM. 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 ;nhibitors 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 pM.



conput er - ai ded system usi ng the formul a: | G50 = [(ODtest -
ODstart)/(ODconro - ODstart)] x 100. The |C5ovalue in those experinents is
given as that concentration of the test conpound in question that results
in acell count that is 50 % | ower than that obtained using the control

wi thout inhibitor. The conpounds of forfula i exhibit inhibitory activity
with an 1C50 in the range fromapproximately 0.01 to 1 MM The conpounds of
formula | exhibit inhibition of the growh of tunour cells also in vivo, as
shown, for exanple, by the test descri bed below. the test is.based on

i nhi b| tion of the growth - of the human sauarmus | ung carcinoma cell |ine

NCI - H596M¢ Agtien crfrt'@ q%yowﬁiérq druig hen Egfiripdvesdaiioseberyition RbkRvi | | e,

Mar yl andgrlPhan BEAefedirned i in t}teﬁtumﬁﬁ A%q esﬁmﬂusr cdﬁﬁ&%ﬁ%u fife by fhedas 4705
(1986) and Ozawa, S., et al . Cancer 40, Eé‘tlﬁ'rﬂj , Wwhich is

transpl erﬂfeal-ﬁﬁt\ﬁ“ﬂemeéc'ﬂ;ﬁd?!ﬂ& nTtIl!PéS &t alo & Mﬁ‘i’h@h?@aﬁﬂ,_ That

carci no t he

express on d trﬁgteébﬁ_f_%@{%ﬂs’i&p%e ‘g@{éﬁ@s@%@?l%ﬁ%’% F%tﬁe%ﬁlgztcu aneous (s.c.)
i nj ect i approfimaidly sod.06nfonpMof 2 x 106 cells in 100 pl phosphate-buffered
saline (PBS) or mediunm in carrier mce (4-8 mce). Injections are nade
s.c. inthe left flank of the nouse m d-way between the tail and the head.

The r esUhé b@gpounﬂmlﬂfcsmtael patentd ihibjp siesgroeth bﬁEGE-RTbvérexp‘resn‘ing RCBE596
consecutive t ant ati ons rlor to art, of e treajment. I this
oot haniemah B RnG B BloBetth ISt ¢ S nEu Rk bufl, AiEander Rt i Pidkh et ") 5
times. FooolhAcah tcesgapapp&wﬁfanmotmttummm lﬁnn@mésang‘e sfeitgvityythéd ng are

transplanted s.c..into the |eft nk of the a | s using a 13-gauge trocar
neodl o CUTRRIEGH GHBHR) F5RDEDY SRR SN ) E R CHISRA =SB IR B owt

and bodiumgnh Blst édrter B8 Th’é e@t bmcﬁﬂul’égbr tedMrbmtT. em@y@e Bt &, aftegi nitiated
when the tunmour attains_a vo ~mour vol unes are

cal cul atBersidengPt HE3RhJRA "?'BlP'fﬂJ’Y QCtE’étMé’? Wefonmogggﬁgt f?”)?“'?rt/'sﬁd?tgré@”%ns ,

B.D., ebriglly; as Blibls: NCI-EI8&1Is4 50 Oé@ﬁw&oﬁti@ﬁ@)d wel\Hrd trapETEfred e d6LvElY 1S
expressed as T/ C %_(nean increase of tunpur umes of treated aninals

di vi dedmbi/c’ttt'i?e"‘a‘ﬁéa q‘ﬁ&twwst%mwdvaﬂmevwf%?ﬁ KINSQiarepdded in

mul tiplg @élné%)’of%@fice%tratl&ﬁs |ldﬁ>§r€sé?fes§ fnoaﬂlch% ﬁthrié?@hé’fﬂb‘téﬁgnéIfcoﬁ@rﬁr\éﬁon of
ingredient, distinct inhi unour found, for exanple

IS

T C 5 vaMSySapt piEster ifa BotMBecpatien dné PGS HeRRLFa PERR ot her
pr ot ei Nddysrdafihe whidhnAS esntkd) %blt@ﬂeg wnnml tt‘ﬁd:ohﬂ)ouﬁb aRabble tADSIErgs boBastedi at ed
by trophic factars, for exanple %"f‘ such as especially

three cell-division cycles. The growth of the 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:
lCS(J = [(ODtest - ODstan)/(ODcommi - ODstart)] X 100

The ICspvalue in those experiments is given as that concentration of the test compound in
question that resuits in a cell count that is 50 % lower than that obtained using the control
without inhibitor. The compounds of formuia i exhibit inhibitory acilivity with an ICsq in the

range from approximately 0.01 to 1 uM.

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



v-abl kinase (1C50 for exanple fromO0.01 to 5 pM, kinases fromthe famly
of the src kinases, such as especially c-src kinase (1C50 for exanple from
0.1 to 10 pM and serine/threonine Kkinases, for exanple protein kinase C,
all of which are involved in growth regulation and transformation in

marmmal i an cells, including human cel |l s:9The above-nentioned inhibition of
v-abl tyrosine k| nase-is determned by the nmethods of N Lydon et al.

Oncogene Research 5, 161-173 (1990) and J. F. Geissler et al. Cancer
Resear clf i hufsqtdlibus Wi darcihomilies ﬁn@ﬁtﬁﬂ%@ﬁ [MpEslHED mr@tﬁeﬁéﬁdan Ity wﬁand
[Y 32P] - ATP are used as substrates. -10- npounds of fornula | i ch
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tyrosi narm-a?@fgrg:ﬁsgéﬁ@@%éwérg Ehar ehon ecaref ub., 76607109(4@57))'? Qyhitiist he

treat nent 9nant tunours. The. ounds formula | are
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regre n an 0 eventi n e forma nme S sSes an e
G owth_ BFHTS Pesesr BLY HEe0sd Ry muiindE 41488 sobtils Yorar A HaeEa oaoe
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epl ella C Irac car cCcl nonas an | eu
S 1T oRRsanas e Hiandt? s S e ey PP RAn A AP TrreRa sl IBREY B ¢ hose

di sor defg @& trtahgp:amau@,a: ﬁy@t]ﬁlleﬂlﬂamhbﬁﬂhe%mmhsmga 13@gm,@@ltaicbyneedwl vi dual
protein tyrasi ne kinhases_and/ ohaéé)urt h % serine/threonjne protein

ki nasesYBHes FOFRNS®, KipPoftnecivyins angpt PB’F“ ROV grayth-andPsly WRIGHIS Afe t he

t r eat Neponfibrel BRSE peflivEOK. Gar thedbhehidiré Aitiated whén PRIUMBEF éﬁa:rﬁbﬁ‘é VOUmefStEM i N
whi ch si naI trangm ssion by several or, especially, a si anaOtt protein

tyrosind ggwwa'rdfrﬁé%r:@ng@wmth? EBrwm rmyfackesiglh Xi nase( s)

is/are DI%Y:QJté’r@Q m’é peg &/p.pt R aPr efentcaeyens | 8- s eﬂg@bﬁsmh@ﬂo&roa&,b@ use
of the compounds of formil'a | for the inhibitron of the mentioned protein

ki nasesis axnrqssaw pe (1GiPb (opamiarTease f tout NelURGAIO! ITARfEBiANINRIS Bvidetio theind
VEGF-r egeBh %cr%a%@ dfl’urﬂ@ufm%ﬁtﬁnesT&eco‘ﬁﬂB%ﬁﬂ% rAAGHed )3 0b @ ) Realda¥E Bt r@R can

be used both al one and in conbi nation
3 to 100 mg/kg of active ingredient, distinct mh:bmon of the tumour growth is found, for

example T/C % vaiues 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 (1Cs, for example from 0.01 to 5§ uM), kinases from the family of the src kinases,
such as especially c-src kinase (1Csp 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 cells, 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

v-2P]-ATP are used as substrates.
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I m no, proviso that R
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r cycl o eteroc ic ra via a ring car
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RinkB&Y a R ifviN R HED AU oPRINPLRAYSH afso Bl@ideBh 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 1 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 ¥or exarﬁple together with inhibitors of the
enzymes of p'oiyamine synthesis, inhibitors of protein kinase C, inhibitors of other tyrosine
kinases, cytokines, negative growth regulators, for example TGF- or IFN-§, aromatase

inhibitors, antioestrogens and/or cytostatic drugs.

With the groups of preferred compounds of formiula | 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.

th.d
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R3 is a heterocyclic radical or an unsubstituted or substituted aromatic
radical; Gis C -Cr-alkylene; Qis -NH; and X is either not present or
Cl-C,.-alkylene, with the proviso that a heterocyclic radical R3 is bonded
via a ring carbon atomif X is not present; or a salt thereof. Speci al
preference is given to a conpound of fddmula 1, wherein R and R2 are each
i ndependently of the other hydrogen, unsubstituted or substituted | ower

al kyl or C3-C6 cycloal kyl, a heterocyclic radical bonded via a ring carbon
at om anpreferehéd i3ighgn R dfcﬁn;ﬂﬁmqaﬁmmm Dohereh a radical of .the formul a

R4- Y- (C=2) - R4 12- bstit
o CReba e preeatnadesendaniee e ‘Lflfbhi"éfc’%” R hsRied o st ShymE "o,

present cy?ilodﬂg"\@’hé!érbﬂ/ch@méhvéllb‘én@éd’(i@fa rinf édrbbm BtoRd, @Y laSadichidr tid forP@aR2 are
ro R, and R2 together with the nitrogen atomto which

t both
tn (r)\ey gr 84'5"((%/3& IrevhereipReds HBsUhsHYRY, |”i',°”°r s6isHpstiteigd ammgr 3 peterpcydice ar bon
atons; BRidab Yois RAH&T R pFadeht HRBIveAhIk AN B'd}? %Ha)‘mt QIR oF RSIRS WithltA an

unsubstitut d or substituted aromatic radic ving up to 20 carbon atoms
G is C, progisglthaliReped Rz@riE@OUNPiIh hygisgeX 9fs ei t her not present or

Cl- C3- ahkxh&ﬁego wemthe?&wgéﬁam{o @h.laﬁwg%x%ktb dPRhh qe'i@gbeg? gfnded

via arin naom| not present a salt thereo
preferer&d@als further given to a corrpound of formula I, wherein R, and R2

are each I FRAERLFGE 0Bl ot b5 u%pggmt%;}xgpggj%tdt@avg@n@t#exg icdjy dr oxy- | ower

al kyl |'am no |nI-owér al kyl ,
tetrahyGrim@y-lCaf&}HY!en@r a radl cal of the formula R4-Y-(C=Z)- wherein R4 is
di -1 owe [ yrrolidinyl, piperidyl, |ower alkyl- piperazinyl,

nmor phol | nyI or pyr’i dqcf Yis eit her not present or lower alkyl and Z is
oxygen, Xvg ellhernhlaprpswmoa:@ﬁawsalkwem@mjhme progispdbatizohdtetogucliogadical dd; i)k, and R2

t oget he%oﬁﬁfemé{.‘ﬂna";%ﬂ%rﬂ‘i tr%tMH}s%H they are attached forma radical

sel ecte rom group cons ing of pyrrolidinyl, piperidyl, |ower
al kyl - popesalizihasdof. di - | ower al kyI

Preference is further given to a compound of formula |, 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=Z)- wherein R, is unsubstituted, mono- or disubstituted amino or a heterocyclic
radical, Y is either not present or lower atkyl and Z is oxygen, sulfur or imino, with the proviso
that R, and R; are not both hydrogen; or

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

Rs is a heterocyclic radical or an unsubstituted or substituted aromatic rad_icali

G is Cy-Cy-alkylene;

Qs -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 sait thereof.

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

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



pi perazinyl and norpholinyl; R3 is phenyl, benzodioxolyl, pyridyl

substituted by hydroxy or |ower 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 beqéxloxy; Gis -CH2- or -C(=0-; Qis
0

-NH or -0-, with the proviso that Qis™0- if Gis -C(=0-; and X is either
not present, -CH2- or -CH(CH3)-, with the proviso that substituted pyridyl
or indolyl R3 is bonded via a ring carbon atomif Xis not present; or a

sal t t hewwof or Gpelustitiiteg aminer @rcketercdictiradicalzioptainng ep to 80 zatbon@diems), Yofs

formul a ) in 13- ar ch..i o) e ot

yar ogeRergREpresPidriows AR ani% 18 byl lith B BEIRGTA R nd e a®nF hotn,

R4- Y- ( Chgrogeiteorei n R4 is di -1 ower al kyl am no, pyrrolidinyl, piperidyl,

| ower alkyl -npi perazi nyl,., nmot,pholinyl .or ridyl i it her not present or
| ower ahépd%gogﬁﬁ%rMM@QH&Q%‘%XTﬁ%%%ﬁ@%ﬂf’ﬁ%&ﬂcgﬁﬁm@ %Eg‘&ﬁ’&eﬂ& bot h
hydr ogeradical chhtam tot20aeirbet atehish t he nitrogen atomto which they are
a%/t acﬁed t'orrcn atara id(glo_ sel ect,e,?i fromth r 8 consi sting. of g rrgl i di nyl,
i per i dffb IS 3 BREFONPIE RIS LRoNAINAG P 8120 I haR 2Xp1as Of ap upsvostinksd B

nor phol saydtitut&d atcinaidesdital HaoMGAR 100 ddrborPatbhdy! substituted by hydroxy or
| ower al k_o>[l<:|ygpor phenyl substituted by one or nore radicals selected

i ndepen&cf sAKYRNE: anot her fromthe group consisting of |ower alkyl,

hydr oxyq 5OMBL; gigkoxy, hal ogen and benzyloxy;, Gis -CH2-; Qis -NH; and X
is either not present, -CH2- or -CH( CI—I?,?_| W th the proviso that substituted
pyri dyl XAgejtker nobpegsarhar LLraikgeramibrihapevisorthat 3 betemcyplicdadiept Rof a sal t

t her eof poRRRCHAL iR RhAIAREMIICX & 5Q peésean to a conpound of formula | wherein
C -C -alkylene GiS attached to the phenyl ring at position 3 or 4, nost

especi aPf g sat theeraft i on 4. Very special preference is further given to a
conpound of forrmula | mentioned in the Exanples below, or a salt,

especially a pharmaceutically acceptable salt, thereof.
Special preference is further given to a compound of formula |, wherein

R, and R; are each independently of the other hydrogen, lower alkyl, hydroxy-lower aikyl,
N,N-di-lower alkylamino-lower alkyl, morpholinyl-lower alkyl, tetrahydropyranyi, or a radical of
the formula R,-Y-(C=2Z)- wherein R, is di-lower alkylamino, pyrrolidinyl, piperidyl, lower alkyl-
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

R, and R; together with the nitrogen atorn 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;

R3 is phenyl, benzodioxolyl, pyridyl substituted by hydroxy or lower alkoxy, indolyl substituted
by halogen and lower aikyl, 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 -CHz 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 indolyl
Rs 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



Al so especially preferred are conpounds of formula I, which - according to

t he above- described tyrosine kinase inhibition assays - inhibit HER 1,
HER-2 and KDR with 1C50 values of |ess than 300 nM nost preferably of |ess
than 100 nM Very special preference is further given to conpounds of
formula | which inhibit the tyrosine “Kiftase activity of at |east one nember
of the EGF receptor famly together wwth at | east one nenber of the VEG-
receptor famly (dual inhibition of EG-- and VEG--receptor famly nenbers)

wi th | CR) analRi@se bAch Maepmupbfme@twwam@eﬁ IpWVer SIRACKYdRbXYiowar bmﬂ eange
of 1 nM tg 300n 53% th)e“?\?ove descri bed tyrosi ne kinhase in |b|t|on
assays. 3E§$§@|°&Imey Biadi E4CaE F&I B I fidever i8S BYTTSliginh pReNdyln

whi ch Gidwier Glky Cp.paﬂdeE%rpmlunﬂ%rbpﬁdﬁwssee;%pu@t e R ICWRIFRINNSIR 2 ows to
generate pharrmaceutically acceptab - salts of these conpounds which in

gener al onw@swﬂa)t%pw@@é@& aé’él'ﬁtﬂ"? nelybeldyeeoemmtoved physi co- cheni cal
propert geging H“?o%éfﬁ@%ﬂpﬁe% trd:%%ﬁ %rﬁ té M%fchstﬁé} MR fotfn& '%B%ﬁ%ﬁ%é%&z]ee

accordance W th brocesses (see "‘al so EP 682 027
WO 97/ 2ﬁ*mgahamdomc%rs@mg%pyrrqhﬁw@nlpnadyl |9W@W'b!l§1'f-‘,ﬁf@l@8ﬂr¢iﬁ@deﬁaikyl-t he

manuf ac ds of the formula I, especially whereby a) in
or der téh%faézp %ée*}gmcﬁg%ﬂqu of formula I, V\/nerei n Gis C, -Cral kyl ene and
wher ei nRgjs pheemgl, Renmdsnmald; wytidyd eplestitietad by hydroxyer loweealkhyd roogbanyl

unsubst : r radi cal
ponded ot by SHIBE bt PRIl Heledtiq nbUGerBRLY bt ot el Rk Bp L2, O
hydr ogenonamtlng/fmétos\ran aRyl, Ay droRp, lowerealkay, lmlogertm;i berizylogen at om t o whi ch

t hey ar%p‘gt{:ﬁched forma heterocyclic radical, a conmpound of the fornula Il
Q X-R3 R N' (11), Gaj Hwherein Hal is halogen, Gis C, -Cralkylene
and R3, Qs aNid-; )énuave t he meanings as defined for a conpound of formula I,

s reack%j ether hof rese an -%fr (T:IDFC}; ?r Wﬂh ?he! ;LIJOVIR& that suggtﬁuted yndy% Rsis

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 Cy-Cs-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 salt, especially a pharmaceutically acceptable salt, thereof.

Also especially preferred are compounds of formuia |, which - according to the above-
described tyrosine kinase inhibition assays - inhibit HER-1, HER-2 and KDR with 1Cs, 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 (duai inhibition of EGF- and VEGF-receptor family
members} with 1Cs, 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 | in which G is C4-C;-alkylene

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



wherein R, and R2 are each independently of the other hydrogen,
unsubstituted or substituted al kyl or cycloal kyl, or a heterocyclic radi cal
bonded via a ring carbon atom with the proviso that R, and R2 are not both

hydr ogen, or wherein R and R2 toget her1 with the nitrogen atomto which
they are attached forma het-erocyclic'rgdi cal; -15- b) in order to prepare a
conpound of fornmula I; wherein Gis C -Cr-al kyl ene and wherein R, is a

radical of the formula R4-Y-(C=2)- wherein R4 is unsubstituted, nono- or

di subst saltst @fdhesencamepamda whithen geperal leadath araincredsed selubitigranddt ippesedit or

| ower al kyl. ar}? Z ils O@rﬁﬁen or sulfur, (i) a compound of the forrmula IV

Q X- R3 PG RIE RPRETNTS (1v), Hal-Y/ \G/ | NN\ wherein Hal is

hal ogen, Gis C, -Cr-alkylene, Z is oxygen and the remai ning substituents and

synbol s_have the ni n as defjned . for a conpound of forpula | according
5ol G ComOnAB AR il [k ST LAH A REP AR SRRRC R P IEP S8 R, <
unsubst pélkedee BRBEP 682 027UNEI/0E25E, WD 99/291 90@ahe WD @BYI7I7RE), tRflighabt
contai ning, at | east one nltrogt%nmuar_ﬁlgtghatom wherein the heterocyclic radical

i s att aBIRQUBY desELRY dRrdaR agp e cepaundsiof thedgenula lgreiem or (i)
a conpoyfgrepfy the formula VQ X- R3 2 H \ / I NN (V) GHwerein Gis
Cl- C7-al kyl ene and the remai ni ng, substituents and synbol s have the neani ngs
as def | ALA FERr tg PERAFAFD BFAMPPrURS Phigmavie |, wherede issd-tn-ehyigne ang adieeioRst he

formul aa¥d r; &R edfeh independently of the other hydrogen, unsubstituted or substituted alkyl or
cycloalkyl, or a heterocyclic radicai 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 1}

_X—R,

|
Hal 1),
a\ ﬁ N/J ()

wherein Hal is halogen, G is C,-Cs-alkylene and R;, Q and X have the meanings as defined

for a compound of formula |, is reacted with a compound of the formula Il

R,

\N—H (),
R

2

wherein Ry and Rz are each independently'of the other hydrogen, unsubstituted or
substituted atkyl 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;



I I C(Vl), R4 Y OHwherein R4 and Y have the neani ngs as defined above
under formula | and Z is oxygen, whereby a conpound of forrmula I which
results fromprocess b) (i) or (ii) is opti onally <converted into the
respective conpound wherein Z is suI fur in order to prepare a.conpound
of fornmula 1, wherein Gis -C(=0)- dfC6 al kyl ene- C(=0)- wherein the
carbonyl group is attached to the NR1R2 noi ety, a conpound of fornula Xl
O-,X-R3 ON/ J (XI), NNUO(Co Cs alkylene) \ I H wherein the

substit lhee'nt grdanth g pdrel sscdmpaintiud foreaua hgdeessn Gas iom; diloflerae mmam R),f

formul a,l Leact W fof

wher ei n'sRa radcﬁ%fll ﬁg&?ﬁg[{"?'ﬁgﬁégﬁjﬁ' ngseth‘f gﬁ@gu%t' utgd R'%%’r% Lﬁ@ﬁs&bglﬁg Ia l;
or d) i mndngera hmem@pwed&abmeﬂmmpf&seMrdoWerMh&@edtZ@ouﬁgen or

Cl- C7-al kyl ene, a conpound of formula I, wherein Gis -C(=0)-

C1- C6- al¥W¥ene- (=0 - wherein the carbonyl group is attached to the NRLR2
noi ety, éi)acbﬁmbﬁaiofl\!hbhommﬁdmi ng agent to produce the correspondi ng
conmpound in which Gis Cl-C7-al kyl ene; -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 preseny_ip protected formif
necessary, and protecting groups that are pregent aré cl eaved, wher eby the
said starting conpou may al so exist in thel formof salts provided that a
salt-form ng group :Té?pres t and a reactio Nsalt formis possible; and,
if so desired, a co Lund/of formul a | }hus Pbtiil ned is converted into

anot her C—N (IV),
Hal—“Y/ \G

wherein Hal is halogen, G is C;-Cs-alkylene, Z is oxygen and the remaining substituents and
symbols have the meanings as defined for a compound of formula | according to claim 1, is
reacted with a compound of the formula Ry,~-H wherein R, is unsubstituted, mono- or
disubstituted amino or a heterocyclic radical containing at least one nitrogen 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

/X—“'Ra
( wl |
G H

wherein G is C-C;-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



conpound of forrmula I, a free conpound of fornmula | is converted into a

salt, an obtained salt of a conpound of fornmula | is converted into the
free conpound or another salt, and/or a m xture of isoneric conpounds of
formula | is separated into the individual isonmers. Description of the
process variants: Regardi ng process a)':151‘he reacti on between a conpound of
formula Il and a conpound of fornula IIl preferably takes place in a

suitable inert solvent, especially N, N-dinethylformam de, in the presence of
a base such as potassiungcarbonate, at tenperatures fromroomtenperature
(RT) to 100 C Alternaqlvely, t he reacti on between a compound of fornula Il
and a conpound of formul 1l takes place in a suitable solvent, e.g. |ower
al cohol s, such as etha ~_1 Nn the prégance of for exanple a suitable

catal yst such aRNaly“prefe@ly at the reflux tenperature of the solvent
empl oyed. In a cdhpound of fornmula 11, Hal is preferably chloro. Regarding
process b): (i) The reaction of a conmpound of fornula IV and a conpound of
the fornula R4-H preferably takes place in a suitable solvent, especially
al cohol ¥heeeipRs pagrhayp domBlegninge bs sefinehaheygoinder tormelad\aadedlistoxmgrst: at ur e,
preferably near the boiling tenperature of the solvent enployed. In a
conpound of fornmula IV, Hal is preferably chloro. (ii) The reaction between
a conpoheredy & ecnmpauad\ef maula behiph testite frormopracess b)I() pr 60 ér ediopalit akes pl ace
in the pLaseR : o7 :
c>(1,2-g?hydrg$§9@¥%¢FP%¥PFé§P¥PKPRNﬂ? '?gf?g#%%hyluroniun} tetrafl uroborate
(TPTU) and N, N-di i sopropyl ethylam ne, or in the presence of (benzotriazol e-
1-yl oxy riss(:di ] = [ L ugt0por ate &B 1d

N ot hy EhErchen 6 bR b B0 EBlAP BERAROR iRt b i OB G Lt

N, N- di me(#9)-fwhenaintiesarpered graapliy atiachid.to HeBNR/R ovnptyuadoofpobiod nidoermilawhi ch
results ﬁron1process b) (i) or (ii) can be converted into the respective
conmpound of forrmula |I wherein Z is sulfur, for exanple, by using an
appropriate sulfur conpound, e.g. using reacti oX-wiRh Lawesson's reagent
(2, 4-bi s-(4- met hoxyphenyl) 2, 4-di t hi oxo-1, 2, 3C4-di t hi'a- phosphetan) in a

hal ogenat ed carbon hydrate, such as dichl orogethane, or an aprotic solvent,
such as toluene or xylene, at tenperat about 30 C to refl ux.
Regardi ng proc@ss c): The reaction of ougﬂ of forrmula XI with a
conpound of foljmula XI| prefera - Xl),

Li—O (C4-Cgralkylene}

wherein the substituents and symbols have the meanings as defined for a compound of

formula |, is reacted with a compound of formula XI|

R1 . -
\N—H (xan),
Ry

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

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

compound in which G is C,-Cs-alkylene;



place in a suitable inert solvent such as N, N-di nethyl formam de and in an
inert, for exanple an argon or nitrogen, atnosphere, in the presence of
di et hyl - cyanphosphonate, preferably at about 0 C. Regarding process d): The
reduci ng agent used in process d) is prejerably l'ithium alum nium hydride or
di i sobutyl - al um nium hydride. The r eacti on preferably takes place under
t hose conditions described in Exanple 79 or 141, respectively. Additional
process steps In the additional process steps, carried out as desired,
funct i omherehydupstiopil grioeps vaich iang prezentin tingstartimg donploandslonsrocéstiee apsrd) i n
t he reacti,on . be present in.upprotected form Qr be, prajected for
exanp! o 30 205 BovptengPL f E8t eotin [RBaRL: SmeRiBinebRred B et en
whol I'y end wtébmg@wwemaaswrdsm a?é)cl@md?f:vhemby o vald @férhﬁ)gjéomtﬁ’cﬁlﬁﬂ@ﬁ ing
groups, and the nan n whi ¢ e |nhroduced and renmoved are
descri b&#Y a%ﬁxet)eaﬁiﬁ formioh Sa'ﬁ WP&'@?? 3@1@5@ PeITIRG BFQYRHP ereSRBhRE Ry, Pl enum
Press, keitiien in SAorAliKposkfs, and in "Methoden der organi schen Chem e”,
Houben- Weyl, 4th edition, Vol. 15/1, Ceorg-Thiene-Verlag, Stuttgart 1974
and in Theodora W Greene, "Protective Goups in Organic Synthesis", John
Wley &;paheso B@M’reﬁoé Iﬁoﬂn%gamd 6f ﬁhﬁﬁ@qtﬂ%é Sthife@ls V&S] infifandhQUPS 1S that
they can be renmoved readily, 1.e. wthout the occurrence of undesired
secondafcgmpedrd polesmuladsa ER%@W‘EOW %fdPVUI"?éISsCO”V%'ébe'DF% salpleor Aitgined or
al ter nakLyety cHRm%E}nd Bﬁ%ﬁhtﬂ%@% CveREN RIS 8NRee c%o%ﬁ&' oPEaH&HEF §alPBm§/8F gulal
may however also contain substituents that can e used protecting
groups Mixtytepttisergenimeampaungs phformula Iis eprarated dro die oﬂw&uaeﬁomprs@duct s of
formula -19- |. Thus, within the scope of this text, only a readily
renmovabl e group that |s not a constituent of the partlcular desired end
pr oduct Descig if 4 gpevgrigntst ed a "protecting group”, unless the context
i ndi cat es ot herw se. Gbneral process conditions All process steps described
here can be carried out under known reaction conditions, preferably under
those sﬁ@@aﬂﬁmapmyeﬁeﬂtioned in the absence of or usually in the presence
sol Lignt r ents
used anEﬁ E?acﬁ’lhn di ssg I %%Omé(ﬁjn% ﬁ%%"f'l]é]ﬁ% gta%:ranp%gjﬁd bf‘]%ﬁﬁgfg%#ﬁ%g{a? ysts,
condenslakgs apoeatin aguitaldeineal sobient esgedially, N f\bqhmethylformamlde in the presence of

a base such as potassium carbonate, at temperatures from room temperature (RT) to 100

°C. Alternatively, the reaction between a compound of formula Il and a compound of formula
11l 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 I, Hal is preferably chioro.

Regarding process b):

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

(ii) The reaction between a compound of formula V and a compound of formula VI preferably
takes place in the presence of O-(1 ,2udihyoro-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-methylmorphalin,

in a suitable inert solvent, such as for example N,N-dimethylformamide, preferably at RT.



exanpl e i on exchangers, typically cation exchangers, for exanple in the H+
form depending on the type of reaction and/or reactants at reduced,

normal , or elevated tenperature, for exanple in the range from-100 Cto
about 190 C, preferably from about -80 to about 150 C, for exanple at -80
to -60 C, at RT, at -20 to 40 C, at 0 t0"100 C or at the boiling point of

t he sol vent used, under atnospheric pressure or in a closed vessel, if need
be under pressure, and/or in an inert, for exanple an argon or nitrogen,

at nosphex eompdirel offfeemila dwhichlraséls fadrs prdcess bps)eore(mhmli retdrvenéd inether ocess

in which one,starts fr q %und bt ai starcl;e as an

i nter nedP%Reé’%BOTBB?‘Ff@@fB”?U?ﬂE’ ﬁ{eé%gﬁsgs‘é{l'égjgf E)Eﬁmp ﬁ'rl@’a‘l@ BPR 2PHEPIR B Cess
at any sfu#igecorsodnal 8%. asmgaéatduagmmew@ow@gemezraaqm on conditions, or
uses said starti nﬁ}? terial ormof a reactive derjvative or salt, or

pr oduced"eNeHRHSH t”éiP’f*%EHz@ %f'tﬁ’émswe@%”ﬁrr@é@f@a%'@ﬁ%@* et he

i nvent i Qe BY AchidrBREhaRe OSreFSatonsIsdNa Ssuchzd tIUEREF xRS 8bfeftherdiresal d
conpound in situ. In the preferred enbodi ment, one starts fromt hose

st art i ndrameeeytad0s’GiRireMd ead to the conpounds described herei nabove as
preferred. In the preferred enbodi nent, a conpound of formula | is prepared
accor di S%to the processes and process steps defined in the Exanples. The
conpoundiasrdingpragess ¢) i ncluding their salts, are also obtainable in the

form of ravdraleESr alontddeh ?o@wﬁw R GED baﬁ]bagfa EQbrrfNg efe@&lf%lki‘{gnt

used for crystallisation resent as sol vates Starting ter|
starti ngalemtle i wlteblamwrtﬁohram svereas Miedimelbyligempmide anddoasseert.fforexample
pr epar at ik n the
D of or £ & ot niBErR SmoSers. ¥R HECHRE, o Yoy HprioBbliorfll e Ry o
condi t i aboukd°Sel ected as to enable the preferred conpounds to be obtained.
The starting materials used in the above descri bed processes a) to b) are
known, capable of being prepared according to known processes (see al so EP
682 027 ,Repardiig paress dN\O 97/ 27199 and WO 98/ 07726) or comercially
obt ai nakj.e; : ' : N
desor | el o TR el 4h 8 in roBer DR 1o bR oHh A AR TP B
exi st i n@ldrginigm lyshide gFhrirgactgn pﬂefeieblméakqgalaqemr@at those conditionsedestiitmad ishoul d,

if necegsambie ﬁ;op{@lt, ?&stp%gtivew.ef erred protecting groups, their

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, Stutigart 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



i ntroduction and their renoval are described above or in the Exanples. In

pl ace of the respective starting materials and transients, salts thereof
may al so be used for the reaction, provided that salt-form ng groups are
present and the reaction with a salt is _also possible. Were the term
starting materials is used herei nbef ore'%ind her ei nafter, the salts thereof
are always included, "insofar as reasonable and possible. A conpound of
formula Il can be prepared for exanple by reacting a conpound of formula
VI, X- IRiBhusl\lw}th(n\/(hé)scope HiRIsNeR, whig aaeadily remoldblEgral kbt hoda domlifuelt and X

nal ogenphEe H Rl SEFUd FbAPASENITaaa | den@rpledcbireaening Ssehidest |

pyri di nﬂlectdhte,%lrid‘t%ltésc&ﬁéwﬁ. for exanple toluene or in a 1:1 m xture of
acetonitrile and dioxane, preferably at -10 to 0 C or at RT. A conmpound of

formula VIl can be prepared for exanple by reacting a conpound of formula

VI -2Een&al 5@@33 condlt@n's I NNN (VIIl), RS Q(Co Cs alkylene) \ I H
wherein 'S Tower , especially nmethyl or ethyl, and R3, Q and X have
t he meafll RERFess ste@éﬁpﬁ@weﬁd\er%%%@aﬁ@d@w pRFenkNawn reagtion congilieRsm al uni ni um
hydri degl}ég—%}grﬁg dn@@f fh sok cf‘é‘ffoaliy RRPBGH ||r¥th%t§i‘>§é§ce&c9usﬁ¥l‘ﬁjt theeHégéﬁcesdfCh as

tetrahy era %at he re rrperatureo e sol vent
enpl oy edolvents &F dmarﬂﬁe preferablydhpsriihat arfe inert truthg reagentaysesbangalde 4o digsalye

react! ngi SPFROHARGLof BB o khlaihd hotber R i L AU Eh o 1 1 o0

inert solvént, for exarrp elntetr uran
di chl or @f@ﬁﬂﬂél’kﬁh @Etﬂangbr@xt@ﬁleallypcfﬁbﬁre&bﬁahgéfs . exé{r@)@m(mé\d{*%rrﬁ efehding/ | |
wherein Qis -NH can be prepared far le b ctlrég ofund of
f or mul ay {he type of reaction and/or reactants at re uce , horm or e evate temperatu e, for
example in the range from -100 °C to about 190 °C, preferably from about
-80 °C to about 150 °C, for example at -80 to -60 °C, at RT, at -20 to 40 °C, at 0 to 100 °C or
at the boiling point of the solvent used, under atmospheric pressure or in a closed vessel, if

need be under pressure, and/or in an inert, for example an argon or nitrogen, atmosphere.

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 formuia | 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 exampie the solvent used for crystallisation

(present as solvates).

Starting materials

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



Hal Ol I NNW(IX), RS O-l1k(Co C6 alkylene) \ I Hwherein Hal is

hal ogen, preferably chloro, and R5 is as defined above for a conpound of
formula VIIl, with a conpound of the formula H2ZN- X- R3, wherein R3 and X have
the nmeanings as defined for a conmpound of formula I, (i) in a suitable

sol vent such as al cohols, especially |ower alcohol s such as n-but anol,
preferably at the boiling tenperature v9the solvent enployed or (ii) under
catal ytic conditions e.g. according to the Buchwal d reaction conditions
such as those described in Step 133.1 of Exanple 133 below. A conpound of

for nul a w\arkbf, wher@inibelhk Subjéct @I‘aﬁlsb@dhh@lﬁ)ah% ﬁ@er@@ﬂémb@mménf ea6H stading
conpound of fornula | X, which is preferably protected in th

pyr I ol o PRIBTIFE ArenesedAnsh rpactioppeongjtions g0 éSﬁ‘?ﬁG’Grﬁf tgrenghle the PFﬂfPréeq-IO X- R3

wher ei n BAhrRNAdtI VEpthiRedmeani ngs as defined for a conpound of for mul a I,
in a suitable inert solvent such as N, N-dinethylformam de and in the
presence of a base such as potassium carbonate, at el evated terrperatures

pref er ablhy 91%
corrpoung4 ofﬁ% oﬁiu |a§0&eg '?ﬁi?ﬁ e dre\eé d%ee(jdﬁﬂaee&%%%?g%?jr%gg@h p%F)co ol ,
e.g. undeingovepared @ngordlegdo khewn arapeesdsojsee kisoFR (82 827 dNQ3$7/a22660W@u nd of
formul a " c 0, rrrul a

H2N- X- lgg,ﬁ?w@%%wgbaéﬁoﬁl %{ ogﬁ,g g?egélgl (}Linggl\%ﬁ;& iy uﬂaer %Fggg?é ion of a
conpoungregarédusing arocesdes ashdeseiibedin tbe EdBlnplesr be reacted with a conpound
of the fornmula HO X-R3, e.g. under conditions described above for the
preparation of a conpound of forrmula VIII wherein Qis -0-. A conpound of
formul alh \hecmapduethm efmlar&dg fnmteleka&sa,rq)dseingyurroﬁanmigmm wiiapdondt pdrli¢ipateit a vV

bref r 2B et s et R b ten, Pierad ' TV e Vo i 2 1o and
Z i s oxygeniuciion drittthpir ereoat acd dégaribeédhpbave ordn thenEsamplaerih piadevdtite such as
€9 respective starting materials and transients, salts thereof may also be used for the reaction,
provided that salt-forming groups are present and the reaction with a salt is also possible.
Where the term starting materials is used hereinbefore and hereinafter, the salts thereof are

always included, insofar as reasonable and possible.

A compound of formula 1l can be prepared for example by reacting a compound of formula
Vil

Ho LA (i), :

wherein G is Cy-C;-alkylene and R;, Q and X have the meanings as defined for a compound
of formula 1, with e.g. thiony! 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 —10to 0 °C or at RT.

A compound of formula V!l can be prepared for example by reacting a compound of formula
VI



tetrahydrofuran, preferably at RT. A conpound of fornula Xl can be prepared
for exanple by reacting a conmpound of fornmula WVIII with LiOH preferably in
a m xture of dioxane and water, at elevated tenperatures, preferably under
t hose conditions described in Step 141.4 of Exanple 141 bel ow. The remaini ng
starting materials are known, capable'éy‘being prepared according to known
processes, or commercially available; or in particular, they can be prepared
usi ng processes as described in the Exanples. -23- Pharnmaceuti cal
conposi tions, nethods, and uses The present invention xelaes also to
pharmaceutical conpositions that conprise a conpounﬁ/of fdrmulal, or a
phar maceutical ly acceptable salt thereof, as active|ingredient and that can
be used especially in the treatnent of the di seases<ggnti oned at the
begi nni ng. Conpo:jilfns for enteral admnislfratilbn, ch as nasal, buccal,
Y,

rectal or, especial oral adm nistration par ent er @flll),
adm ni stration, s as_ i ntravenous, 3 subcut aneous

adm ni stratiRgr—®o0 var ot oatytenmi spec'ﬁal | y humans, are especially
preferred. The conpositions contain thé&-dctive ingredient alone or,
preferably, together with a pharmaceutically acceptable carrier. The dosage
of the active ingredi ent depends upon the disease to be treated and upon
the spegies. . kt i Cond tndivi ndi LR, |
phar mac o e 2HEr ol Stecia) MILE LM Eand R0 bhdSnditine MG HORR o1
al so r ekafined fop apeopgundysf fofmalad owitte lithinodluminivro hadiide, irman genssivent,n  vi vo
to the f n of formula
%1t REPRPD s, S6 e, onB UG ks 1o RGER 6R1 B0 £ BERRHEE i ng

pr o- dr uégmpdratune ot besolyant eroployert. rleenativelpsa eppraymd cltfernatal VExpaydieent . The

inventi : I ) : r tically
acoopt aflpare by Reaflitga pAmBAREURN VP bikdbunPo il AREEL h 3

conposi iriesrsohfent, fosexamplaintetrahydirdéforantdrén agr bpigdract idichwroresiheoe ahd y

t her apeut. r t he human or ani mal body, to a process for the

pr epar apfog%n ’ﬁg%g%w(aet%%ci ally in the formof conpositions for the
treatnment of tunours) and to a nethod of treating proliferative di seases,
primarilyy, [ b al Ly, ' -invention
Pl at es euaE of IRABRONN wEPBET RN EHRPE oBEReRRE SRR TY FAGPO ™ ",
phar mac eonpeatd ¢f farodpiXbl e salt thereof, for the preparation of

phar maceuti cal conpositions

Q |
1X
/U\ N N/) 0.
(C4-Cgralkylene) H

R;—0O

wherein Hal is halogen, preferably chloro, and Rs is as defined above for a compound of
formula Viil, with a compound of the formula H;N-X-Rz, wherein R; and X have the
meanings as defined for a compound of formula |1, (i) in a suitable solvent such as alcohols,
especially lower alcohols such as n-butané)l, 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,



whi ch conpri se conpounds of formula I, or a pharnmaceutically acceptable salt
thereof, as active conponent (active ingredient). If desired, the said
pharmaceutical conpositions may al so contain further active conponents, for
exanpl e cytostatics, and/or may be useg in conbination with known
therapeutic processes, for exanple thé Zdmi ni stration of hornmones or

radi ation. -24- Prefeirence is given for a pharmaceutical conposition which
is suitable for adm nistration to a warm bl ooded ani nal, especially humans
or commmaiaaioh)poumbmherfammsHCs-qugmruagauﬁ Reoana X htb'\@etaemednﬁr@b dsaepfioedls to

an inhi |t|on of ot e ros as es || dual . .inhibition
of EGr (o pesteeend ob BBl ind Rl eR 350 eaRRR b MR ida Pl ase.
conpri sinnbe dresehée ot 4 basEsisont ad potadsiam ecariepsrd aDéleVateddmpérafupss, t he
inhibition of a protein Eyrosine ki nase, especially for the dual inhibition
of EGF-PrefRIaRiE@katosfddP8rianily nenbers, or a pharnaceutical |y acceptabl e
salt thereof, together with at | east one pharnaceutically acceptable
carrier. A pharnaceutlcal conposition for theggroph ylactic or especially

t her apediteraativgha feneaiporyic aﬁé@ﬁﬁe&ﬁ AcoHwguUed REforprig) IXfreawtiist ke mayesdios of a
var m bl pded-ahdiiHg al6SRE .8/ hnted c&%s%escr%é&%%é%ﬂhblbré&%twn dramal

requiring such treat ment, especially sufferi n?’tfrom such di sease,

conpr i sFergPaundzaf forguila Mlr and '@ﬁt‘ q'therabm@aﬁ&epw m%ﬁmP%UrﬂerrihG;/finladéiN J‘ﬁ or
especi akl y tJﬁ%E?ﬁcﬁWtioﬁ@'d@(cr%ﬁ' a‘b%v@ﬁﬁ*'tﬁ'éEre%@fﬁloﬁ'o?g%gﬁzo%nﬁgﬂfb%[lﬁ i

formul a i’ rmaceutically accepta salt ther kew se

pr ef er r whererH@ l%:)ﬁél‘l'-nﬁb’é%fﬁa@éﬁd W@?@@prmoﬁbﬁﬁﬁﬁw HOokResppdonndait el y 1 %
L0 appr o g s by ABGhe % cfﬁ P&%Eﬁ‘e%g}a%% §'c891|g8uﬁd)§ﬁfoﬁqm‘a’\h§ypﬁén9ﬂz sor ms

conprising In the preferre ment rom pproxi mately

approxi it el y 90% active ingredient and forns that are not of single-dose
type conprising in the preferred enbodi ment from approxinmately 5%to
approximately 20% active ingredient. Unit dose fornms are, for exanple,

coat ed Argmpaundoiiermulady ees be:ﬂme@é)r evpmple bysepping a mmegumirofd«amm es.

Exanpl eg ﬁ%}éﬁwﬂg%ﬁ%ﬁh r)g from about 0.05 g to about 1.0 g of active

subst anc armaceut i cal conpositions of the present invention are
prepared in a manner known per se, for exanple by neans of conventi onal

m Xxi ng, granul ating, coating, dissolving or |yophilising processes. The
i nvention rel ates ;ﬁgvise to a ;)rocess or a nethod for the treatnent of one
of the

Hal—Y Hal

wherein Hal is Halogen, preferably chloro, Y has the meanings as defined above under
formula |, 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
VI 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.



pat hol ogi cal conditions nentioned herei nabcve, especially a di sease which
responds to an inhibition of a protein tyrosine kinase, especially to a
dual inhibition of EGF- and VEG- receptor fam |y nenbers, especially a
correspondi ng neopl asti c di sease. The ggnpounds of formula I, or

phar maceutical ly acceptable salts ther can be adm nistered as such or in
the formof pharmaceutical conpositions, prophylactically or
therapeutically, preferably in an -25- ampunt effective against the said

di seaseBharmacauiivat oerbpositirs, mgtm& afdpsasxanpl e a human, reqw ring such

I
bhar naclls PleATBREEER P s ¥ B ansr Sl S Bfheo bt L PRSS
bodywei g:hhpmfnderbdmﬁnu?aﬂl okg pﬂwlaandendtr;za!@cm:eeﬁdmbrﬁaﬂﬂIwredf s attiwningegieoki mat el y

0.1 gto oximately 5 referab roxwrate

abpr ox1 1l BBy 839 68 L eeheBin Bl R Ritentsy BELAERHSRS antgndo e bebluio

I nvent i @BmpesisdreSioreiMer! abinma}al@nmdﬁe riésal, @ﬁc@al eeaeoémds;séc'a‘nzyrdmﬂ al, or
a pharmaceutically gcce afblf?i al t thereof eci a a conmpoun

f or mul a@9mipisirgHon. §093?TOPSF ghe EW%W'QB sugh ag F%’reﬁﬁ%dlﬂlf%q‘qcy'aé%ept abl e
salt t hanRrofanedss Sedinistation tb MRrhaNcodel aaq;mﬂgaésrp%eieust hGAbng AP espdciamp Wi th
at | east one pharnaceutically acceptable carrier, for the therapeutic and

al so pr Efﬁf%ﬂ%’c f @ CAmRRR|URRSHEONGIIN Hircadtive ingredient alane Qj'r B'@é@é@'yn@ﬁ? Bhwith
her ei ”@?H&md&%@ﬁ@ll?@bé@p@aﬂé SEABE THRI cfdaageepme%uwm@md;m 'd@bér\d%rhp%f'l tife

protein tyrosine Kkinase, especially to a dual inhibrtion of

VEGF- r ediefassriopgif qayedmmt 9é§5@€$ atma)@eawweabeaemc&w@a%eaed;tlori ﬁhe

par ti cuhakidubl AtiPmacdithedic RS Ant IRPARES of Sadimidkabbli tion of a protein
tyrosi ne kinase, especially to a dual inhibition of EG-- and VEG--receptor

famly nenbers. The present invention relates especially also to the use of

a conp prekehtGhvBAtien bisoQElates tew Hﬁ.@@lbtf b%Hpﬁuﬁ&S 208 tﬁ&l cron@é?'?fne()f

especi a Iy a conmpound of forrmula | which is said e preferred, or a
phar macev® iacthe icpmpeerpefdprraulad s svﬁ!érﬁéwfreferwetfﬁe Wdtqf fnsmyia lds

phar m%@Féf&l?lto be 'Hﬂ@éﬂsﬁdo@rbsfr%fentn&?al%l% t%@%FrbEpd’Hi’j%g?ﬁr% emxé @6bbund

managenent of one or nore of di seases nention ere nabove, especially
a neopl@I‘Q‘Pifﬁu'aﬂrﬁa@@roﬁﬂﬁtwq?%R?Idtﬁm|f t he di sease responds to an
inhibition of a protein tyrosine kinase, especially to a dual inhibition of
EGF- and VEGF-receptor famly nenbers. A conpound of fornmula | may al so be
used t ol elvdpntiggdeitesalsrbiorremrannds ehfognyad. oraphasmereytisplx peceptafieialt.  Such

ant i pr ohbfek alsl (gh dRNHE férﬂ%ftaismar%t:e@rcel agh ds'nf&wt A U5 in FHRITIARFhe

i nhi bitors, ‘antiestrogens, topolsonerase % tors, topoi sonerase |1

i nhi bi tp_j'pghylactlc or especially therapeutic treatment of the human 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 refates 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 1, or a pharmaceutically acceptable salt thereof, as

active component (active ingredient).

If desired, the said pharmaceutical compositicns 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.



m crotubul e active agents, alkylating agents, histone deacetyl ase
inhibitors, farnesyl transferase inhibitors, COX-2 inhibitors, MW
inhibitors, mMlOR inhibitors, antineoplastic antinetabolites, platin
conpounds, conpounds decreasing the pr ot ei n ki nase activity and further
anti - angi ogeni ¢ conpounds, gonadorelin 2olgonl sts, anti-androgens, bengam des,
bi sphosphonates, antiproliferative antibodies and t enbzol om de ( TEMODAL(r)).
-26- The term "aronmatase inhibitors" as used herein relates to conpounds

whi ch i iFreference ﬂsegivmtdr@gmarqnaoeinmbl @mpasitien vidieh is&mtarle icﬁmdafrnittl‘aizon toa
substrat es r?dgfﬁgtene one and testosterone ]& none an ﬁtl’adfl

respect P“(?ém% FUPsh PERECIIE LU ©f SOmBErgially; ysg f'@"%’? r°‘5’i“ RINITLAB&G al | y
exenest ars@awdhfca rreamha@eo am thhibittorperd protdimtyrodhkisd s, @splecialgspaciual | y

am nogl ut et hi m d ol.e, anastrozol e and, very especially,

vorQ adro
| et r ozof &L '%&f @éﬁﬁéc‘%ﬂi% éP’%’Y gesrpery gypeciply @ Reon! ﬁ‘%}dér“seaﬁﬁ is
mar ket edomPrifing Eﬁ‘éﬁécﬂv@ﬁlﬁ:ahf@(iﬂ @ddﬁnp‘&ﬁ%ﬁd}ﬂﬁMa ﬁef msﬁmﬂso&afna Rotein

adm ni st er ed, m as r ket . under ! he trademark

BN ARCATOS T sk fepeainiiver B Ehiitn ofEGf anﬁﬁiEQfFréeqe@mf%m t Qs
mar ket ethenfbeis, di'%d&farr‘i‘;B@eJﬂ'&ﬁﬂﬁé@:‘ébtaﬁm-%éreoﬁ@@éétﬁé}zsﬁ I'FatQé’é%t Bfe

adm ni stered, e.g., inthe formas it is marketed under the trademark
AR M DERIrarmaceptigally geteptabe cBEieadni ni st ered, e. g. . | n the formas it is
marketed, e.g. under the trademark FEMARATM or FEMARTmM Am nogl ut et hi m de
can be admini stered, e.g., inthe formas it is narketed, e.g. under the

t r ade maAPTBRNAEEHRAIMOMROSHIAD Terdbe GrPRhYIacteon Wmaihoﬂnemﬁytw glenggement of

anti neoplastif a%eaa@e mgbm@rawe BRe MR AT blBB%é’d mrna& Bshe .éuy%mryopsef ul

for the treatnent o rnmone receptor positive breast
"anties amgmma&)sum@dnmmi feauisingtsaish !r@a@@ﬁmdmagla%$mrlagﬁragbwchea t he

e not PReetasefRiingds b ARt 4 SEaRh ol Bibom KUBc I eppartoes P

i S not . uIvestra : OX|fene |OXI ene
hydr oc htherappaticatyrasive @@ﬁle%t@awedlsw@ﬁ @i @frmoeidd oéfagmulal Inor dghdroraceulically i s

mar ket egcce? ie Hélfjﬁaﬁretol?% FIQ%QQ%F%MVADEXTM Ral oxi f ene hydrochl ori de can

be adm ni rmas it is marketed, e.g. under the
trademark EVI STATM FuI vestrant can be fornul ated as di sclosed in US

o o, undde Ppracelid EopROI IR RP rtopurbRmklty | AL BRrchimy By BROLE, T
as usedatiedngrefligol, aeledasgtadnynigtsatidn fairee domprising ot tbe areferréd ¢mbodicent
9- ni tr OgBAPLFNGERLIR A, (5 SPBRIFRRERY 664! RivE FERIRLN SRE RorfRThMAAL RofOY
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, dissoclving or

lyophilising processes.

The invention relates likewise to a procesé or a method for the treatment of one of the
pathological conditions mentioned hereinabove, especially a disease which responds o 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 i, or pharmaceutically acceptable salts thereof, can be administered as such or in

the form of pharmaceutical compositions, prophylactically or therapeutically, preferably in an



166148 (conpound Al in W99/17804). Irinotecan can be adm nistered, e.g., in
the formas it is marketed, e.g. under the trademark CAMPTOSARTT. Topotecan

can be administered, e.g., inthe formas it is nmarketed, e.g. under the
trademar k HYCAMII NTM The term "t opoi sorrgr ase Il inhibitors" as used herein
includes, but . is not Iimted to the £ acyclines doxorubicin (including -

| posomal formul ation, e.g. CAELYXTM, epirubicin, idarubicin and

nenor ubi ci n, the ant hraqui nones mtoxantrone and i osoxantrone, and the -27-
podophi | émﬁmieﬁeetl\etagmﬁtdfe saidl diseasqx) &0 aiWarrEJ:bmms'd(ialmﬁmfobexmdplb@i stered,
"6.9., i,n the form H thketed 9. unaglr thetr% r OPHOSTM
Teni posﬁ&@“%ﬁe%ﬁ“"%ﬂfﬁ r{[esa(t@pg geqjnpoyngs eRRegially felng ysed;in Pff@lo d, e.g.
under t%a&mad@mal@owmo’éﬁmm lSTﬁLcaéEWfﬁhﬁiblUQalmaQih@ absocmm it 6 sRM70€. J.
inthe formas_ it is g fe@% der the trademark ADRIBLASTI NTM .

Epi r ubi di%heélﬁ")béo%?é ﬁ"ﬁ%ﬁ Al g?‘PPqufW@tﬁ'@ 0 b8 ke geProximaltelyg a. prederslly e. g.
under  t Reorh bpg@Rdtelly DRV Ritell 28, 6bh ebmMpsart Betha Mraselnbineéfdn. € 0., i N
the form as IB?%I S margket ed, Bb&b undgr%{ he tragemark ZA@EDOSTMéMﬂ)Poxantrone

can be admnistered, e.g., |n the formas it is nmarketed, e.g. under the

tr aderra%é\!&?&@é\ﬁim%n reT;hss %@ﬂié&all’}‘a%d)tb%’é' Lise afé bR é\Qﬁfﬁf%rn’iLﬁ’é ﬁtoegl

m crotubul e stabilizing a m cr ot ubul e destabil |Z|nq(_? gents inclu
not |i mﬁf@ﬂﬂa‘éﬂt"ﬁ@"%%@aﬁ@@'%@é‘l thergeb lesaerialy Geearapaaind of frrmulg h\ctiaclaismmbmds

€.g., Mr@@n’e@eor Qﬁﬂﬁgﬁaﬂebﬁcéﬂy%bé’ﬁ%@%a@Wef'@éfeas é’ddﬁct{r uﬂH ?ﬁm’?ﬁpgc' all'y

vincristine sulfate vi nor el bi ne, dr scodernolide and | ones, such
as epot HiegnaceRiticalrmenmosition aithas leash ane Bharmeceiticaly @@r:epéatzbe cartier, fardhé or m as

LIS mpkebetic &c%alsé'ﬁ%hyt&éﬁc mih tr SAEET, EBJ%Wthéf'dg,%gé% RO 2l

Istere rmas It s market . nder
tr aderrarheremm;asmeﬁerﬂblv ameaa*ervﬂwstasn@n@dpfaat"éml@lh@n pka pradein Miresies ed, e. g.,
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Di scoder de ‘can be obtai ne e.g., as di scl os
" al ky| atéspgciallyemneoplagicuisadshdneiantiouras ifulkes3id isease raspondd tei angdhibition of a

cycl oph Lde. . J; f 0

adm ni S&Z?%g‘%%%'g? .e,R"iEér%ﬁ ef@?aliﬂ] as | %Hnﬁibiﬁ %ék Qﬁ@ﬁgmeggeﬁﬁ%gﬁ rademar k
CYCLOSTImgambersf osf ami de can be administered, e.g., in the formas it is

mar ket ed, e.g. under the trademark HOLOXANTM The term "hi stone deacetyl ase
inhibitors" relates to conpounds which inhibit the histone deacetylase and
whi ch polegwesentinventitn fedates esreciatly iatsiotty theTire afer scampfcunded jormulaainsf @r ase

| nhi bi t Qi Srmb & AESR, dcBe HIBRURITr M, €8pd UM Bl dontddBind BF RERYa 1 which is said to
be preferred, or a pharmaceutically acceptable salt thereof, for the preparation of a
pharmaceutical compaosition 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 dual
inhibition of EGF- and VEGF-receptor family members. .
A compound of formula | may alsc be used {0 advantage in combination with other
antiproliferative agents. Such antiproliferative agents include, but are not limited to
aromatase inhibitors, antiestrogens, topcisomerase | inhibitors, topoisomerase Il inhibitors,
microtubule active agents, alkylating agen'ts, 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®).



transferase and whi ch possess antiproliferative activity. The term " COX- 2
inhibitors" relates to conpounds which inhibit the cycl ooxygenase type 2
enyzme (COX-2) and which possess antiproliferative activity such as

cel ecoxib (Celebrex(r)), rofecoxib (Vioxx(r)) and lumracoxib (COX 189).
-28- The term "MWP inhibitors" rel at es-2®-conpounds which inhibit the matrix
net al | oprotei nase (MW) and which possess antiproliferative activity. The
term "nTOR i nhibitors" relates to conpounds which inhibit the mamal i an

target ofpe fepB2aMpidladdMBitodnds WheFherBRTeRESs BHompobhdd ﬂhﬁhﬁu’ﬂﬁbuﬁﬂhb' vity
such as sirolinus (Rapanmune(r)),. everolinus (CerticanTTM, CC -779 and

ABT578. &%¥@den pradushen. heoteLonversionaf tha suhsiralesndrosienegicne angrtestestane
lim ted {,Qshohé Hﬁc?]eé'th?cﬁél' pesbsa%gr The i@ﬂﬁﬁbshé’&‘ BEt isHoRMhitdd ResteoXdsar abi ne,

f1 udar abi ne phosphate, fluorouridine, genctitabi'ne, 6- mercaptopuri he,
hydr oxym@amaﬂmemem and @@aeﬂémaed,an@aé&ulas neh-siereidse esasiaivs, and

further 18
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Car bopl t h Iy 1 S rketed, e.g.

under tﬁta e%%gmﬁ%ﬁ%%an%plb&aﬁrﬁ Wgteé% t‘)ee[fl i&r%b%?osvgﬁse'g',% e.g., in

the for mnafietdd, eigs unBérkhé etlderdark. LENTORRONIE Fatifstersddn e SHAIsherbl, g, iner m
" conpounds decr eaS| ng the protein kinase actjvit and further

ant i - angP8 @i s it sTRpdGieds € dadndRrdhe Haderark MdFYaes Angalrozdle sRRtPg imited to
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G owt h Factor Ep! der Grovvf Fact or Src, protein
ki nase G.etmlzaleeﬂaetbemlme@reg v hinfthe fasm gsiDsmparkgied. abl undardke iademarkase,

c-kit, mj R | fe

Cyclin- d]%a%hg% of ’E;élﬁgts?es @@%‘Méﬁf zai%tnl -ea%dgnﬁiﬁ%geglé@ céfrpotnlﬁ? "ﬂavlll i

anot her maxklamall, e:gohndmtth@traﬂéraark ORMEEEN™g t he protein kinase activi ty
Conpound decr.ease t e activity of VEGF are _espe ounds whi ch
bt A bR PuBE T ehion Ehensid o eriteppe Sl rdHR A Ye BRI 1 | he
VEGF r edehibitdr,is padicaanposaidifor thendiatigentof MeGhoneaedegtoepdditivecireast tihraorst hose
conpounds, proteins and nonocl onal antibodi es generically and specifically

di scl osed in WO 98/ 35958 (describing conpounds of fornula I), WO 00/09495,
WO 00/ 278#teridafties bSO, a¥\Ds&BhdrkidddiatédRotdhipoainds wiith antagonize the effect

of estrogens at the estrogen receptor level. The term includes, but is not limited 1o
tamoxifen, 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 | inhibitors” as used herein includes, but is not limited to topotecan,
irinotecan, 9-nitrocamptothecin and the macromolecular camptothecin conjugate PNU-
166148 (compound A1 in WO099/17804). 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 i inhibitors™ as used herein includes, but is not limited to the
antracyclines doxorubicin (including liposomal formulation, e.g. CAELYX™), epirubicin,

idarubicin and nemorubicin, the anthraguinones mitoxantrone and losoxantrone, and the



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, vol. 93, pp. 14765-14770, Decenber 1996, by Z. Zhu et al in
Cancer Res. 58, 1998, 3209-3214, and by J. Mrdenti et al in Toxicologic
Pat hol ogy, vol. 27, no. 1, pp 14-21, 1999, in WD -29- 00137502 and WD

94/ 10202; AngiostatintM described by M S. OReilly et al, *Cell 79, 1994,
315-328; and Endostati nTM described by M S. OReilly et al, Cell 88, 1997,
277-285 godemﬂimmomh lﬁiéhs el;bbb@ﬁﬂdhaiamd mamgz sidee Easposidietopn Qerl iﬂﬁﬁniﬁt&e@%ph&hi Yorm
conpounds which inhibit the EGF rec r specially the tyrosine kinase
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97/ 02266 (descri bing conpounds of fornula I'V), EP 0 564 409, WD 99/03854, EP
0520722 ™ Hpoprgsgn 226 be Bpmnisigreds 2., IBthef@uasobe, makess) e@7enderi® 97130034,
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cl asses of pyrrolopyrimdines, especially pyrrolof 2, 3- d? pyri m di nes,

purines, pyrazopyrimdines, especially pyrazo[3, 4-djpyrim di nes,
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W097/ 3280, %ik%logﬂgy 4,%%%5%?”@%%%% WAbBEIALLGNERS SihdBfheASieiahy Of the
protein Kihase are’especl ally thos% staurospori'ne derivatives disclosed
In EP 0VMEistmE(}SU(fpﬂe_aammemeiw,_dmpwmﬁﬁ@ﬁnd@@oﬁilbw, sueh FeP@hiB®HE) whi ch
compoundsy &y HRLALEIdn'tlel@HinGehdllied { At il A0F1s ARAGH, & COMRGUAS ¢ hat

ecrease proteln Kinase activity an ich may al so be useé I'n combi nati on
W t h t hradempdu NSO BERERE Vilmhdsdine suliaterchn de ssdnenibiestd,@.dp, in the form as it is
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the protein kinase activity include,, l?ut are not |limted to e.qg.
t hal i doﬁ’i'%ﬂ:@d?rﬂ%EW'D?e 08@1 n€i9y 35 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., in the form as itis
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 lurmiracoxib (COX189).



(Cel ebrex), SU5416 and ZD6126. Caravatti, G et at at Database accessi on no.
136. 318825 of Chem cal Abstracts Service, Colunbus, GChio, US, discloses
pyrrolo [2,3-d] pyrimdine derivatives as selective inhibitors of the EG-
receptor tyrosine kinases. The term "gopadorelin agonist” as used herein
includes, but is not limted to abareli?@' goserelin and goserelin acetate.
Coserelin Is disclosed in US 4,100,274 and can be admnistered, e.g., in
the formas it is marketed, e.g. under the trademark ZOLADEXTM Abarelix
can be fTHeterat VP iBbibitas” diistes tseshmpdurdS vihiéhdishid the mattix mé@iliémowinase
"anti-an ens' as used herein.i n(%.l udes, but is not limted to bicafutamde
(CASODEW,E%‘?’%“ BaFrese aPﬁP'Hl'fF%ﬁ'éa?c Vit as disclosed in US 4, 636, 505.
The term "bengam des" relates to bengam des and derivatives thereof having
aniproliferatiye_ properties. The term "bi sphosphonates" as used herein
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and zol edronic acid. "Etridonic acid' can be administered, e.g., in the form
as it i SRepamres@l everojmug fderticanid), GEAdePeand A DRAGNELTM . " d odroni ¢ aci d"

can be adm nistered, e.g., inthe formas it is marketed, e.g. under the
trademar k BONEFOSTM . "Tiludronic acid" can be admnistered, e.g., in the
f or m as The tegn fentivecpldsticcaniimeatattditest meludes durtia kot St BT ffluorcuranit tegefirc
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the tr aggrr}lgeﬁﬁ%mﬁi%ﬂ%%ee r oﬂiLyéggéf{im@@Ehbé' adm r%hgt ered, e.g., in
t he for fL@MOTREXOLR) ked @GTHSy. under the trademark ACTONELTM " Zol edronic
acid" can be adm nistered, e.g., inthe formas it is marketed, e.g. under

the trademark ZOVETATM The term "antiproliferative antibodi es" as used
her ei n iTiel tashe Splativutompounds” &5 mseddebreio indwdest batusrabt linhiedde marbopin, cis-
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ther api s, eopecl al! Yol hd2o R ko W bl fighari es used for the treatment
The term "compounds decreasing the protein kinase activity and rfurther anti-angiogenic
compounds” as used herein includes, but is not limited to cornpounds which decrease the
activity of e.g. the Vascular Endothelial Growth Factor (VEGF), the Epidermal Growth Factor
(EGF), c-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 monocional
antibodies generically and specifically disclosed in WO 98/35958 (describing compounds of
formula 1), WO 00/09495, WO 00/27820, WO 00/59509, 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, vol.
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



In particular, conpounds of formula I canege adm nistered in
conbination with e.g. farnesyltransferase i nhibitors and/or other
drugs used for the treatnent of AM., such as Daunorubi cin,
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sol vent systens ,%1 &gqoﬁ-n se .i.ndi cated, the analytical HPLC
condi tions a$0énp£gnq§;p @ rot?n?y@s e fingseaqvifyngiicls. histiape not fimited to,
rever sed- phasmmamm betingiBy8e tecitmotuid clasSesf pyrealspypimidiries) Epstialy, py:\md[i]s-
silica gel Vv erey &
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concent r at egopRpundsNhithifectepsdsaheraativiteos il proteindirabe Calreaspecially those
anal ysi s Et s@fufdsborine derivatives disclosed in EP 0 296 110 (pharmaceutical preparation described
in WO 00/48571) which compounds are protein kinése C Inhibitars;
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
(Cleevec®/Clivec®), 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 activily include, but are not limited to e.g. thalidomide (THALOMID), celecoxib
(Celebrex), SU5416 and ZD6126.

Caravatti, G et al at Database accession no. 136.318825 of Chemlcal Abstracts Service,
Columbus, Ohio, US, discloses pyrrelo [2,3-d]pyrimidine derivatives as selective
inhibitors of the EGF receptor tyrosine kinases.

The term gonadoralm 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 frademark ZOLADEX™,
Abarelix can be formulated, eg. as disclosed in US 5,843,901,



Et OAc et hyl acetate M5S-ES nmass spectroscopy (el ectron spray) h hour(s) M
met hyl  MeOH nethanol -32- min mnute(s) MP. nelting point RT room -
tenperature TFA trifluoroacetic acid THE tetrahydrofuran (distilled over
Na/ benzophenone) TLC thin-layer chromatography tR retention tinmes Exanple
1:

(3-Chl oro-4-fl uoro-phenyl)-f6-(4-di rret*n?ﬁ am nonet hyl - phenyl ) - 7H pyrrol of 2, 3-
dl pyrimdin-4-yll-amne A mxture of 200 ng (0.5 nmol) crude

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

7H- pyr r oithe{ t8sr3 + aljtpamidrogetish ad uged hamimaciudes], Hubls ralb oitad & bBithlatzedide s treat ed
with 0.8 5 | ). .of 33% sol ution of  dineth ) ne. Ln_ et hanol (Fl uka,
Buchs, %Mﬁ%%wfﬁ%%%?’mw&%@ etﬂ\(?érd'srcg?sleﬂﬁ {‘ng'%’ﬁmﬁ’he al most cl ear
solution is cooled and the solvent evaporated. The residue is dissolved in
a m xture of dichloronethane and ethanol (95:5), washed with water, dried
over sodiNgnEEN(Peoamidrs relates i bergaradapand e atives thereohbawng aniprolierativede
mat eri al, thugagh flash chromatography using first dichloronethane/ethanol

95:5 plus1 % conc. amoni a and then dichl oronet hane/ethanol 9:1 plus 1 %
conc. ammonia gives the title conpound; MP. 274-276 C, M5-ES : (MtH)i =

396. St - 4= fil 01 l,apt A
3-di pyr (eden spibspe/Hed o Eed iR rRIRRY ARG ERBhE aci,
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can be administered, e.g., in the form as it is marketed, e.q. 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 itis
marketed, e.g. under the trademark FOSAMAX™. “Ibandronic 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 frademark
ACTONEL™. “Zoledronic acid” can be administered, e.qg., 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, ldarubicin,
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).



C, R (dichloronethane/ethanol 95:5 plus 1 % conc. ammonia) = 0.29; HPLC tR
= 11.66 mn. Step 1.2: :

f4-[4-(3-Chl oro-4-fl uoro-phenyl am no) - 7H pyrrol of 2, 3-di pyri m di n-6-yl | - pheny
|1 - methanol 570 nmg (15 mmol) |ithium al um nium hydride are suspended in 150
m dry THE at RT. 4-[4- -31-

(3-Chl oro-4-fl uoro-phenyl am no) - 7H pyrrol o[ 2, 3-d] pyri m di n-6-yl ] -benzoi c
acid ethyl ester -33- (1.23 g, 3 mmol) are added and the resulting m xture
is heated to reflux for Vh. The m xture is cooled in an ice-bath and
treated sequentially with water (0.57 m ), 15% sodi um hydroxi de solution
(0. 57 nifheabgvemmeastiopad camppyndsaich san be asadimenmiipatiarexith a ceawpyrdiofoy

i1 rat ighuid Febh Oo BfitdreFBhd blimir e asThcBibodiitile 8h sAklks i fhe f11 trate
dried over sodiumsulfate and the solvent evaporat ed. e residue was
suspendacimenistcied above.ered and dried to give the title conpound; MP. >
300 GG HPLCtR = 9.14 nin. Step 1.3:

(3- Chl oro-4-fl uoro-phenyl)-[6-(4-chl oronet hyl - phenyl)-7H pyrrol o[ 2, 3-dl pvrim
i di n-4- Bxargtesne 184 ng (0.5 nmol)

“[ 4- (3-Chlor 0- 4ef - phenylani no)- . i i midin-6-yl]-
Ui § T pftidid elar@he sBhe 1 hAth-Ahnd ity Bl Woy oIS 588" o L) rrol
2{]?r§2idon¥| RTcplo(r)rilgeh(Afg\ Rleé: ?1655 mm: z)nare ?ﬁdega?rgdat henm' xg?re irisdi ne
ond § oy JRmeelatih S bR TR 985l el IBlesh BT RILE LA RaHEG W edttins

addi t i onake pia¢er at Hhe sol vent is evaporated and the residue suspended in
water containing a small anmount of sodi um bi carbonate (pH -8). After
filtration, the product was thoroughly washed with water and ether and
dri ed t ahgiRseales deichiihdieate tnpeatio df tHd distarce3fdvedby Bach substance to the

(di chl or onet hane/ et.hanol | 95; | us 1% cong. ammnia)l.= 0.42° HPLC tR = 11.33
i EORREdeved tyihe piuent PR AT A5 CRDERHIBSTRR SeLyiTt gt DatFor A

( 3- chl omxrstalit) Bepmphery thintlGydréhedrhatographi wbing the respective named solvent
phenyl)-7H pyrrol o[ 2, 3-d] pyri mdi n-4-yl]-am ne using an anal ogous procedure
descri bééis*?&'g- Exanpl e 1: Exanple Name MP. MS-ES': TLC - HPLC Nunber [CJ
(MH)' R tR[mn] 2 (3-Chloro-4-fluoro-phenyl)-[6-(4- 285-287 424 0. 32a

8.54 d ) e e ?nrcri?éartycj,_tlpehgr%)ld?cél?f%ﬁ) Uit ars _acsi]fol%rsi: mdi n-4-yl]-
Column: (250 x 4.6 mm) packed with reversed-phase material C18-Nucleosil (5 pm
mean particle size, with silica gel covalently derivatized with octadecylsilanes,
Macherey & Nagel, Duren, Germany). Detection by UV absorption at 215 nm.
The retention times (ig} 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



am ne 3 (3-Chloro-4-fluoro-phenyl)-{6-[4- 266-268 465 0.42 7.7
(4- et hyl - pi perazi n-1-yl net hyl )- phenyl]-7Hpyrrolo[2, 3 d]pyri md
in-4-yl}-amne 4 (3-Chloro-4-fluoro-phenyl)-[6-(4- 268-270 422 0.45 8.4 -34-
pyrrolid in-1-ylnethyl-phenyl) 7H pyrrolo[2,3-d]pyrimdin-4-yl]- amne 5
(3- Chl or o- 4- f | uor o- phenyl ) -{6-[4- 264-286" 451 0.33 75
(4- et hyl - pi perazin-1-yl methyl)- phenyl]-7H pyrrol o[ 2,3
dlpyrimdin-4-yl}-amne 6 (3-Chloro-4-fluoro-phenyl)-[6-(4- 267-269 436
0.40b 8.rhip  pi periginutelsy! met hyl - phenyl ) - 7H pyrrol o 2, 3-d] pyri m di n-4-yl ]
amne 7 (3-Chloro-4-fluoro-phenyl)-[6-(4- 298-300 438 0.21a 8.07 norphol
i n-4-yl MBPhyl - phedPPYGROB ol of 2, 3-d] pyrimidin-4-yl]- anine 8
(3- Chl orpor 4- f | uor qopheiperdtlre] 4- 261- 263 465 0.35 7.53 (3,
5-di net hyl - pi perazin-1 yl nethyl)-phenyl]-7H pyrrolo[2, 3-d] pyrimdin-4-yl}-
am ne 8aFP8- chi or drfNGTPReRtS-AsKkny| ) - (6-{4- 288-290 452 0.43 ' 7.68 [(tetra
hyd ro- pyys n- 4- vl @ihmRlofiRidwsinaeRy N T ByReRne) 2. 3-
d] pyri m di n-4-yl)-am ne

TLC thin-layer chromatography

tr retention times

Example 1: (3-Chloro-4-fluoro-phenyl)-[6-(4-dimethylaminomethyl-phenyl)-7 H-pyrrolol2,3-

dlpyrimidin-4-yl}-amine

A mixture of 200 mg (0.5 mmol} crude (3-chlora-4-fluoro-phenyl)-{6-(4-chloromethyi-phenyl)-
7H-pyrrolo[2,3-dlpyrimidin-4-yl}-amine in 15 ml absolute ethanol is treated with 0.8 ml (5
mmol) of a 33% solution of dimethylamine in ethanol (Fiuka, Buchs, Switzerland) and then
heated under reflux for 1 h. The almost clear solution is cooled and the solvent evaporated.
The residue is dissolved in a mixture of dichloromethane and ethanof (95:5), washed with
water, dried over sodium sulfate and the solvent evaporated. Purification of the crude
material through flash chromatography using first dichloromethane/ethanol 95:5 plus 1%
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)-7H-pyrrolof 2, 3-dipyrimidin-6-yl]-benzoic acid
ethyl ester

3.6 g (12 mmol) 4-(4-Chlcro-7H-pyrrolo[2,3-d]pyrimidin-6-yl)-benzoic acid ethyl ester (WO
§7/02266) are suspended in 80 m! 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 tg = 11.66 min.

Step 1.2: {4-[4-(3-Chioro-4-fluoro-phenylamino)-7 H-pyrrolof2. 3-dipyrimidin-6-yIl-phenyl}-

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



8b (3-Chl oro-4-fluoro-phenyl)-(6-{4- 224-226 481 0.3 7.22 [(2-norphol

I n-4-yl-ethyla mno)- nethyl]-phenyl)-7H pyrrol o[2, 3- d]
pyrimdin-4-yl)-amne 8¢ N-{4-[4-(3-Chloro-4-fluoro- 229-231 467 0.18 7.41
phe nylam no)-7Hpyrrolo[2,3 d] pyrimd i n-6-yl]-benzyl}-N, N -

di et hyl - et hane-1, 2-d i anine 8d (3-Chl ov%4-fl uor o- phenyl )-{6-[4- 282-284 410
0.72 8.14 (isopropylamno-nethyl) - 35 phenyl]-7H pyrrolo(2,3 d]pyrimd

i n-4-yl }-am ne a Dichl oronmet hane/ ethanol 95:5 + 1% conc. ammonia b

Di chl or ¢nes hasermbi aroiddidland the Yoty macmmrd weatéai phempofethamaeetkanol 9.1

v 2% Co?scéoo?emrgnaice gatlal acnrc]jI t?era?gg tch?‘u%%/nSr yh\na/‘l water (30 g? %10( %gé)csodrumwﬁ)rr]droxrgx anpl e

9:
{6-[4- (%oMﬁérﬁ‘m 5%@@5@%@1& (vrnﬂﬂﬁyhés@lhﬁémhlmuﬁrhcﬂﬁbré@t%awo%edlbpyrrtralﬁbﬁh n-4-y
1}- ((R)-1-phenyl - ethééamne m xture of 10 g (30 1)

[ 6- (4- cKiiylcohundandelBhiibya,) Bughs p§vitzsirgpd), ﬁletﬂlwﬁ.dﬂredror«remsgﬂlqm sulfate and the
((R-1- I ( 1) N
et hyi prageiapOte. FReTabis 30 slpahed oLl HER Nl koo el BE T he
m xt ur e compavrdj no.p. 30C° CDHPLCHQEH‘Q 14'mén.reaction mixture is cooled and the

I norganic salts renoved by filtration (Hyflo Super Cel(r); Fluka, Buchs,
Switzerl and). The DVF is evaporat ed under reduced pressure and the resr due
puri fi ectetht.Guf 35 4 3 Bdi=
9:1 and b'gﬁﬁ di chl or onet hane et hanol ~ 9: 1 pI us 1% conc. ammoni a.

Crystal n of the pure fractions fromTHE (20 m ) and hexanes (80 m)
gi ves tHeédmg (095 moatpi@ddd e 3- Chipro-L2A8er2 ibhe Gy lamviBol=3H:- pyrighdt, 3- aﬁpytmdrnﬁ -@p 9. 1:

2‘; le’(( gé?@p} Bolet oy a”%n%%h il s DY S0 Py Raine A Limb L8 aha G051 ¢ acid
4- (4- chlcapadd tﬂrqo,w 0.650hrAolPaf A¥dddard the il iDehiEed 6t RT st W sawher (WO

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)-7H-pyrrolo[2,3-dlpyrimidin-4-yl]-amine using an analogous procedure described in

Example 1:
Example | Name m.p. MS-ES". | TLC | HPLC
Number [°C] (M+HY Ry tr [min]
2 (3-Chloro-4-fluoro-phenyl)}-[6-(4- | 285-287 | 424 0.32° | 8.54
diethylaminomethyl-phenyl}-7H-
pyrrolo[2,3-d]pyrimidin-4-yl]-
amine
3 (3-Chloro-4-fluoro-pheny!)-{6-[4- | 266-268 | 465 042° |77
(4-ethyl-piperazin-1-ylmethyl}-
phenyl]-7H-pyrrolo[2,3-
d)pyrimidin-4-yi}-amine
4 (3-Chioro-4-fluoro-phenyl}-{6-(4- | 268-270 | 422 0.45° 184 |




97/ 02266) are suspended in 40 m n-butanol

(R)-

h a clear
of (R)-phenethylamne (0.75 m,
the reaction mxture is cooled in an |Cc§ bat h and t he
filtered and washed with cold n-butanof and ether;

phenet hyl am ne.

br own

and treated wth 1.5 m (12 mmol)
The m xture is heated to 145 C under stirring. After 3

solution is obtained which is treated with a second portion

6 mol).

After stirring for additional
title conpound
m p. 288-290 C, Ms-ES':

2 h

(MtH)' = 387. Step 9.2: {444-((R)-1-Phenyl -ethyl am no)-7H pyrrol o[ 2, 3-d1
pyrim di[n-6-viT- yd"},, Bﬁﬂpbherﬁﬁﬁo rrg (15 mmdl) Tithijum alF-gm num hydri de
are suspended i1 rﬁy .23 g ({3 mmol)
4-[4-((R) -1- pher]IH‘@("FR}? 'WB)”—'“?‘H—’b‘ﬁ"ry”bl o[ 2, 3-d]|pyri ni di{n- 6-yif] - benzoi|c acid
ethyl ¢gster areg ggded and the mixture Heated tqg reflux ifor 1ih. The mixture
is cool in anjice bath. _and treated sequentialily with mater {(0. 57 nml), 15%
sodi um Hy&r oxi d¢ wmrpdnﬂt(cm%meml){&‘awd 2646266 (|¥511 ni)[.0.3%e {F6%i d alluni num
conpl ex |i s renoy Edfho |Super Cegl (r); -36- Flyka, Buchs,
Swi t zer lland) , trgg{ll?%‘hwgtﬁér%{rl?g ovety) ddi um sul|f ate evgporat gd: The fesi due
is susgdended in phendl-7Hipyroei2d and drijed to gilve the tlitle donpound) M P.
> 300 G| RF (di hanol 9:|1 plus 1% conc. [ammonifa) = 0. 43;
HPLC tR|= 8.71 r%ﬁ,&lﬁ@ﬁ&}h@ﬁg%ﬁ{
(6- (4-Chleor onet ryB-qﬁlmo-yde)uo?cbmpymmplGe[Q 2671208 || M36i n- 4-y0.40°( ((R66L- pheny! -
hyl)- am ne A sol t I ifjde (25.41 m, 0.328 nolf) in 180 m of
t ol uene fi s cool é(ﬁ’i}e{)‘ 'n' -y@e@h@ﬁeaﬁmﬂr
{4-14-((|R) -1- phérpyfrobtm&—ldmynnﬂxjm—hkylpyrrcI o[ 2, 3-d] pyri m di n- 6-yl ] - phenyl } - net
hanol (21.3 g, |0, 0328 nol) is added in |8 portiagns over |a range of 1 . The
tenperatjure is 4R8A™ ncreased slowly td 0 C and the misture dtirred for 2
h. The ddl d readi3-@nidgro4atAuceo-peeryl)-lbeed 298d300hd 43801 i d [\wextied svot h t Q) uene
and ethar. The ¢rude (ﬁrgﬂ cttii ﬁu ﬂended in water and tireated wth
saturated sodi unERYBsHEMEtyEP B uftil the|m xture|turns|basic. The
mxture|is stinredpybeiid[2Bad)ppimidin-4-9niin and filltered. |The solid is
t horoughly washed with water and dried junder reduced pressure¢ to give the
title cqnpound: |R™€ > 320 ¢ Rf (dichljoronet hane/ et hahol 9:1) = 0.46; HPLC
tEL? = |10. @ mn; I{@oﬁﬁro-z:(f}\dbw ph%n A '[ﬁl' mn@eﬁsl lteﬁ- 1|6£u'o.73He msdl 0\[/\/!21%
anpl eg are synthesjzed from chl or onet hyli - phenyl ) - pyrrol o -
d] pyri mi|di n- 4-yl ](gg(‘#\‘)"?‘%ylp‘i‘@?f?%”e} hyl)-ani ne usiing an anal ogolis procefure
described in ExammteyiRphenyl]-7H-
pyrrolo[2,3-d}pyrimidin-4-yl}-
amine
8a (3-Chloro-4-fluoro-phenyl)-(6-{4- | 288-290 | 452 0.43° |7.68
[(tetrahydro-pyran-4-ylamino)-
methyl}-phenyl}-7 H-pyrrolo[2,3-
dlpyrimidin-4-yf)-amine -
8b (3-Chloro-4-fluoro-phenyl)-(6-{4- | 224-226 | 481 0.3 [7.22
[(2-morpholin-4-yl-ethylamino)-
methyl]-phenyl}-7H-pyrrolo[2,3-
dpyrimidin-4-yl)-amine
8c N-{4-[4-(3-Chloro-4-fluoro- 229-231 | 467 0.18° [ 7.41
phenylamino)-7 H-pyrrolo[2,3-
d)pyrimidin-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)-




Exampl e Name M P. MS-ES : TLC HPLC Nunmber [C] (MtH)' Rf tR[mn] 10

[ 6- (4-D et hyl am nonet hyl - 246-248 400 0.5a 7.96 phenyl)-7H pyrrol o[ 2, 3-

dl pyrimdin-4-yl]-((R)-1-phenyl - ethyl)-am ne 11 {6-[4-(4-Ethyl-piperazin-1-
245-247 441 0.38a 7.14 ylmethyl)-phenyl]l-7H pyrrol o[ 2, 3-d] pyrimdin-4-yl)-
((R) -1-phenyl -ethyl)-amne 12 ((R)-1- PR Ayl - et hyl )-[ 6-(4- 254-256 398 0.53
7.91 pyrrol idi n-1-ylI'nethyl-phenyl)- 7H pyrrolo[2,3-d] pyrimd in-4-yl]-

am ne -37- 13 [6-(4-D et hyl am nonmet hyl - 241-243 427 0.39a ... 6.35

phenyl ) -{7TH pyrrc pPeRyl]- 3H ﬂ')bl‘o[mdl n-4-yli] - ((R) - - phenyl -{ et hyl]) - am ne {14
((R) - 1-Rhenyl - oﬁ%n&@ 246- 248 412 (0. 530 8.|1 pi perfi di n- ]
-yl neth I-phenyl) P?%Y%f"?"‘(? d] pyri| mid i n-4-yl]- |am ne {15
[ 6- (4- MoT i mbrbmemayé/érma@ygsséwcébéaﬁn%n@. 60 7.5 "phenyl)-7Hpyrroro[2, 3

d rim ,d -anm ne 16
{]eslof/4I (3, 'C'ﬁfﬁé{ﬂ%&(’e@)‘%‘&ﬂ H°1°°“% 441 0.38 7.16 yl nethyl)-phenyl]-7H
pyr r ol o[ Dignlathpgthame/elhamokd: { F R% c(ootfe)anﬂnqmiaenyl -ethyl)-am ne

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

Example 9: {6-[4-(4-Methyl-piperazin-1-vimethyl}-phenyll-7 H-pyrrolo[2,3-dlpyrimidin-4-yi}-
((R)-1-phenyl-ethyl}-amine

A mixture of 10.8 g {30 mmol) [6-(4-chloromethyl-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl})-
{(R)-1-phenyl-ethyl)-amine in 450 ml DMF is treated with 6.8 ml (63 mmol) N-
methylpiperazine and 20.7 g {150 mmol) anhydrous potassium carbonate and the mixture

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

Step 9.1: 4-j4-({R)-1-Phenyl-ethylamino}-7 H-pyrrolol2, 3-d]pyrimidin-6-yl}-benzoic acid ethyl

esier

1.8 g (6 mmol) 4-(4-chloro-7H-pyrrolo[2,3-d]pyrimidin-6-yi}-benzoic acid ethyl ester (WO
97/02266) are suspended in 40 mi n-butanol and treated with 1.5 mi (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)-phenetﬁylarﬁine (0.75mh, 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-ethylamino}-7 H-pyrroloi 2, 3-dlpyrimidin-6-yl]-phenyl}-methanol
570 mg (15 mmol) lithium aluminum hydride are suspended in 150 ml dry THF at RT. 1.23 g
{3 mmol) 4-[4-((R)-1-phenyl-ethylamino)-7H-pyrrofo[2, 3-d]pyrimidin-6-yi}-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 ml), 15% sodium hydroxide solution {(0.57 ml) and

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



16a (6-{4-[(2-Mrpholin-4-yl- 222-224 457 0.46 6.66 ethyla m

no) - net hyl ] - phenyl }-7H pyrrolo[ 2, 3-d]pyrimd i n-4-yl)-

((R™-1-phenyl -ethyl)-am ne 16b ((R)-1-Phenyl-ethyl)-(6-{4- 253-255 428 0.42c
7.18 [(tetrahyd ro-pyran-4-yla mno) nethyl]-phenyl}-7H pyrrolof2, 3-

d] pyrimidin-4-yl)-amne 16c N, N-DiethyBEN -{4-[4-((R)-1- 145-150 443 0.55
6. 73 phenyl -ethylam no)-7H pyrrolo[2, 3-d] pyrimid in-6-yl]-

benzyl) et hane-1, 2-dianmne 16d {6-[4-(tert-Butyl am no-nethyl)- > 300 400

0.53c ﬁﬁk&hﬁwu sﬂ.&emgﬁa)otr@[fatra@ dridhRyet %&bmséﬁaqb}evés&)are& nhswdldue is
et hyl)-am ne {6-] Isorog/l{ am no- net 266- 268 386 0

ph](canyl ]- WﬁW%ﬂnd@er' ergd apfd slied de give the V‘i/%cd'ﬂ%mﬁ b’kiérﬂ/$0%t¢bﬁf) am ne
16 6- 0 2 L
[ (fb‘ %&&%ﬁg&ﬂ@%&gﬁ! o @E}fﬁ.}i{b\’ )o (o%éﬁan%% néy 0uBHPLE Ak 8.71 min.

7H pyrrolo yrim henyl - et hyl )-ani ne 169
[ 6- (4- Met hyl am nonet hyI 234- 236 358 .17 27 phenyl) 7H- pyrrol o[2, 3

d] pyrim
+11% co Ste e

Di chl or oaréinlaane/ et hanol 9:1 + 2% conc. amoni a
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)-7 H-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

9:1

slowly to 0 °C and the mixture stirred for 2 h. The cold reaction mixture is filtered and the
solid washed with tqluene and ether. The crude product is suspended in water and treated
with saturated sodium bicarbonate solution until 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 tz = 10.63 min; MS-ES™: (M+H)” = 363.

Examples 10 - 16q:

The following Examples are synthesized from [6-(4-chloromethyl-pheny!)-7H-pyrrolo[2,3-
dlpyrimidin-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 1400 0.5° 7.96
phenyl)-7H-pyrrolo[2,3- S
dpyrimidin-4-yi}-({R)-1-phenyl-
ethyl)-amine

11 {6-]4-(4-Ethyl-piperazin-1- 245247 | 441 0.38% |7.14

ylmethyl)-phenyl]-7 H-
pyrrolol2,3-dpyrimidin-4-yl}-
({(R)-1-phenyl-ethyl)-amine
12 ({(R)-1-Phenyl-ethyi)-[6-(4- 254-256 | 398 0.5° 7.91
pyrrolidin-1-ylmethyl-phenyt)-

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

amine




Exanpl e

(4- Benzyl oxy- phenyl ) -[ 6- (4-di met hyl am nonet hyl
n-4-yll-amne A mxture of 220 ng (0.5 mmol ) crude

henyl ) -
s

‘of a 33% sol ution of dinethylamne in ethanol

dl pyrim

(4-benzyl oxy- phenyl)-[6- (4 chl or onet hy|
pyrrol o[ 2, 3-dJpyri m di n-4
with 0.8 m (5 mmmol)

id i

17:

-yl)-amne in

m ab

- phenyl ) -7H pyrrol of 2, 3-

TH

solute ethanol is treated

Buchs, Switzerland) and then heated wunder refiux for 1 h. The resulting
sol uti oh4s coo 4anduiMmmﬁmbweﬂwLevapDzabedB The7 r esi j0a39% i-s6dbssol ved in
a mxture of dig W? ﬁﬁﬁshanqlgqg et hano| (95:5)f washediwith water, dried
over sodi um sul fB&" “PHEC'ISt7ent evaporated.| The sol |d material is|then
suspended in el gRyrididin-890-({A:1-bhedyn and filtered. Pur|ficat|on of the
crude materi al through flash chromat ogf aphy usjng di chf or omet hane/ et hanol
9:1 plus 1% conc®¥ABII% gives the tit|e conppund; mp. 272]274 C, MS-ES :
(MrH) * =450 Ry} Brbnyethyn6-(4- 246-248 | 412 053" | 8.1
(4-Benz ony-pheﬁ 4 %?grgneth I-phenyl)-?k#pyrrolon
3-dl pyrim di n- 4} mpenm@ﬁT eWwIthﬁﬂki is prepared inj an anpl ogous
procedute as deps dal BB SH-4- 1 3; mp, > 3000 C HPLCtR = {12.19
mn; MS{ES : (M ¥ &L&Rﬂ QﬁﬁﬁE&anpy S 18 - 24: The foll om ng Exanpl es jare
synt hesil zed fronamimbenzyloxy phenyl) [6 (4-chl pronet hy| -
phenyl ) +ZEpyrrpjzo A=yt 1} g _an g OgPES Pr
descri beag? n x@n%lmarfyblwgg%@g !\%Br?etﬁP 4’1\"745 0. LC I—F’EC Nuinber
[ (MH) " Rt t Relieniyi7H-98rqid[2Benzy| oxy phenyl )} {6-] 4- (4- 256F 258 505
8.37 nmethyl -pi perazins 1yl opihy [gFenyl]-7H—pyrrolo[2,3-
d] pyri m{di n-4-y @PgﬁbﬁH%4¥gq?§Pﬁéﬁ% oxly- phenyl)) - [ 6- (4-| 256- 258 490 0.
piperidin-l-yIneth&aphEnyl) 7H pyrrolp[2,3-d]jpyri mdipn-4-yl{] am ne | 20
- [\l IP-SVIWER-N Y ’1_ ’1‘)/1 AQ2 N 2L O 2
(4- Benzy Xy PR R D e hi-piperdain-1- 2| 2082107 | 241 03 |7.16
yimethyl}-phenyl]-7 H-
pyrrolo{2,3-dlpyrimidin-4-yi}-
{(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-ylamine)-
methyl]-phenyl}-7H-pyrrolo[2,3-
d]pyrimidin-4-yl)-amine :
16c N,N-Diethy}-N'-{4-[4-((R)-1- 145-150 | 443 055" [6.73
phenyl-ethylamino)-7H-
pyrrolo[2,3-d]pyrimidin-6-yi]-
benzyl}-ethane-1,2-diamine
16d {6-[4-(tert-Butylamino-methyl)- > 300 400 0.53° | 7.68
phenyl]-7H-pyrroio[2,3-
dpyrimidin-4-yl}-({R)-1-phenyl-
ethyl)}-amine
16e {6-[4-(tsopropylamino-methyl)- 266-268 | 386 0.5° 7.66
pheny!)-7H-pyrrolo[2,3- i

(Fl uka,

edure
0. 28a

590.4



nmor phol-i n- 4-yl met hyl - phenyl ) 7H pyrrol of 2 3-d)pyrimdin-4-yl]- amne 21

(4- Benzyl oxy-phenyl)-[6-(4- 271-273 478 0. 15a 9.30 diethylam

nonet hyl - phenyl )-7H pyrrol o[ 2, 3-d] pyri m di n-4-yl]- am ne 22

(4-Benzyl oxy-phenyl )-{6-(4-(4- 256-258 ;%9 0.6 8.37 ethyl-pi

perazi n-1-yl met hyl ) phenyl]-7Hpyrrolo[273- d] py ri mi di n-4-y |}-a mne
23 (4-Benzyl oxy-phenyl)-[6-(4- 265-267 476 0.440- 9.23 pyrrolid

i n-1-yl net hyl - phenyl) 7H pyrrolo[2,3-d]pyrimdin-4-yl]- amne 24

(4- Benzy] oxy- phejryjpyririGinf#y-8RD-1-pehyR71 519 0.3 8. 32

di met hyl | pi per azi q)?ﬂ%rlgmet hyl)- phenyl]-[7Hpyrrqlo[2, 3
d] pyri midi n- 4- yI)EBH-ABNC, Di chi or onet hdne/ et harol  95: 5 [+ 1 %lconc. aroni a
b Di chl of pgyet harigégs EmmmiBomethylPhesync .| Z860Eas d 3780- EXaypse [2ba1

[ 6- (3- Di et hyl am'qngrret hvl -£henyly) Em?l—l- ynol o[ 2, 3-{dl pyri midi n-4-|vl ] - ((R)- 1-
phenyl - e} hyl ) - anfi Hé&PArelpliueleyepiddué-yty {(0. 5 nl) crude

[ 6- (3-chjl or onet Ny|g AYd-efnRsiRe! of 2,|3-d] pyrijm di n-

4-yl]-((R.-1-ph Aglmeghyl%-m)ne Th 15 m_ethangl is treated Mith 0. 8/m (5
mol ) of| BB3% |d6i{tMethyianingmetivhy| ani &3¢r236t hA8I (FIivkE, BUGchHE,
Swi t zer lfand) ano . 3%% er refllux for 1 h. Theiclear |solution is
cool ed and the scffh\?gﬂg Iyg, po]rozggd. The residue i|s purifijed with fl ash
chr omat ogr aphy JsiipygimidioH-gl @At frbesylet hanol 95:15 and t hen
di chl or dnet hane/ %W%m ;1 plus 1% cong. anmonija to give thejtitle

conpound;,__M P. . M5-ES*: (IMHH)' = 372.
? Dichloromethane/ethanol 9:1 + 1% conc. ammonia

b Dichloromethane/ethanol 7:3 + 2% conc. ammonia

° Dichloromethane/ethancl 9:1 + 2% conc. ammenia

Example 17: {4-Benzyloxy-phenyl}-[6-(4-dimethylaminomethvyl-phenvyi)-7H-pyrrolo[ 2, 3-

dpyrimidin-4-yli-amine

A mixture of 220 mg (0.5 mmol) crude (4-benzyloxy-phenyl)-[6-(4-chiocromethyl-phenyl)-7H-
pyrrolo[2,3-djpyrimidin-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 dichioromethane and ethanol (85.5), 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/ethanoi 9:1 pius 1% conc. ammonia gives the title
compound; m.p. 272-274 °C; MS-ES™: (M+H)" = 450.

Step 17.1 (4-Benzyloxy-phenyl)-[6-(4-chloromethyl-phenyi)-7 H-pyrrolo][ 2, 3-dlpyrimidin-4-vl]-

amine
This material is prepared in an analogous procedure as described in steps 1.1t0 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-

phenyi)-7 H-pyrrolo[2,3-d]pyrimidin-4-yl]-amine using an analogous procedure described in

Example 17:



Step 25.1:

{3-[4-((R)-1-Phenyl - et hyl am no) - 7H pyrrol o[ 2, 3-dl pyri m di n-6-yl | - phenyl } - nmet
hanol This material is prepared in an analogous procedure as described in
steps 9.1 to 9.2; MP. 217-219 C, M5-ES' : (MtH)' 345. Step 25.2:

[ 6- (3- Chl or onet hyl - phenyl ) - 7H pyrr ol 0[239 dl pyrlmdln 4-yl 1 -((R)-1-phenyl -et
hyl)- amne A m xture 'of 688 ng (2 muol)

{3-[4- ((R) - 1- phenyl - et hyl ami no) - 7H pyrrol o[ 2, 3-d] pyri mi di n- 6-

yi ] - phenyl }-net hanol and 578 ng (2.2 mmol) triphenyl phOSphI ne in 60 m

dichloropethane is treated-at 0. Cwith 293 ng (2.2 YD
N- chl or oExaenie fiNRme Af ter stirring 1 h |[df-Po C aINSHESE: r?ﬂ-tQarl dtPas done
into sol r The solvent is evaporateq @and the gityye qggpoung filed
with fl a?ﬁb@ romat ogr aphy usjng di chl or gret hane/ eM]ar)ioI 95: 5 (It thrjl tlie
conpound| 1& cort(éﬁamaylew-pm&ﬂyl)a{ﬁdﬁﬂ-l 4ra56m580f] 506i pheryd.2osBd%he odi de) ;
R, (dichi oroneth < 0 35; MS-ES'|: (MtH)'I = 363. Exanples 26
- 32: Tb%e foll ov(’th‘gt‘]gﬁaﬁé}%mEﬁf| the~=| zed fraom
[ 6- (3-chll oronet rmhepﬁpwap)yrrﬁld{z)gH roI o[ 2,|3-
d] pyri mdi n-4-ylf] 53 1- 4pﬂ§ et hyl ) - ami ne usi ng an anal ogoys procedure as
describeld in Exfﬂréﬁ' 98 E%B’I e Nane M P. MS-ES : TLC|HPLC |Nunber [C]
(MtH) + Rf18 R [ m{n#-Bergylborpieriy)d6tgd ani nasetdsgl 1 4000- 113 04830 (968 8. 15
phenyl ) -{7H pyrral o[ 2, 3 rimdin-4-yl - ((R) -14iphenyl - |et hyl )-am ne {41- 27
{6-[3- (4-Et hyl - i '&ﬂ'ﬂ'l’ﬁe‘fi%?‘f%)'ﬁl 0.34. 7)3 vyinethyl)-phenyl]-TH
pyrrol o[|2, 3-d] py rp'yrrbrd,;_i B-dfbyyibdidin 4R} - 1- phenyl - ethyl ) -amine 28
((R) - 1- Rhenyl - e Fy 2’?_!6 3- 90-92 398 0./50b 7.97 pyrrolildin-1
-yl et hy|l - phenylj) mi pyr rolo[ 2, 3-d] pyrijm di n-4-yl]- am ne
20 {(4-Benzyloxy-phenyl)-{6-(4- 272-274 492 0.25° |9.03
morpholin-4-ylmethyl-phenyl)-
7H-pyrrolo[2,3-dipyrimidin-4-yl)-
amine
21 (4-Benzyloxy-phenyl)-[6-(4- 271-273 1478 0.15° |9.30
diethylaminomethyl-phenyl)-7H-
pyrrolo[2,3-dlpyrimidin-4-yi]-
amine
22 (4-Benzyloxy-phenyl)-{6-[4-(4- | 256-258 | 519 0.6° [837
ethyl-piperazin-1-ylmethyl)-
phenyl)-7H-pyrrolo[2,3-
dpyrimidin-4-yi}-amine
23 (4-Benzyloxy-pheny!)-[6-(4- 265-267 | 476 0.44° -1 9.23
pyrrolidin-1-ylmethyl-phenyl)-
7H-pyrrolo[2,3-d]pyrimidin-4-yi]-
amine
24 (4-Benzyloxy-phenyl)-{6-]4-(3,5- | 269-271 | 519 0.3° 8.32
dimethyl-piperazin-1-yimethy!}-
phenyl]-7H-pyrrolo]2,3-
dpyrimidin-4-yl}-amine

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

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



29 {6-[3-(4-Methyl -piperazin-1 - 112-115 427 0.27 7.25 vyl nethyl)-phenyl]-7H
pyrrolo[ 2, 3-d]pyrimdin-4-yl}- ((R)-1-phenyl-ethyl)-amne 30
((R)-1-Phenyl -ethyl)-[6-(3- 108-110 412 0.6 b 8.19 piperid

i n-1-yl met hyl - phenyl )-7H pyrrol of 2, 3- d yrlrridi n-4-yl]- amne 31

[ 6- (3- Morphol i n-4-yl met hyl - 242-243 4121 128a 7.8 phenyl)-7H pyrrol o[ 2, 3.

dl pyrimdin-4-yl]-((R)y-1-phenyl - ethyl)-am ne 32

{6-[3-(3,5-Dinethyl -pi perazin-1- 128-130 441 0.3 7.18 ylnethyl)-phenyl]-7H
pyr 1 ol o[Baniié bV bi(BiTline 3 :

Di chl or omet hanerl et hano ' anmoni a or onet hane/ et hanol
9:1 + 1 ohepyethvlzaming 5 Exarrple 33: (3 Chl or o- 4- f | uor o- phenyl )-[6-(3-d

i met hyl aqripa amowqe%s hrféh B0aE §6-pd- 3m§ronsﬂtre§>phémnﬂm Vi, h o?pymﬂldlﬁl-e The

title corrpou IS S si zed anal ogousl startin
(3-chl or%ylh((ﬂ)ﬁml’@nyi ethyl}-amine in 15 m! ethanol is treated with 0.8 mil (5 mmol) of a 33%

phenyl) I am ne;
. 840@%7% B?Hlnﬁ\’g’éﬁ\ﬂ@% .R/Eiﬁ%l @Fg@@‘ BM%Obgiéer%gg %M& vty dilder

(3- Chl orreflux fior ddv. dhe kieay E9lulid isTooledanditee beivend Ieezamr)ateﬁHpr residusti2 p@riftdoyri m
I di n- 4- 11| ' | ogous procedure
as descr"ly'g1 %a%ﬁ'c'ﬂ? r;mggllfp[zytﬁgﬁ@'@cﬂfﬂ?&nb?gﬁ%ﬁﬁ%bgﬁ?ﬁﬁg }@ﬁanol 95:5 plus 1%
conc. andidrainethadeAShandBOADlus (| Whddnc. amBBiia 1o Bivarthe tde 8dmpodtt; mlel 08-

fol |l ow . yn sized from

(3-chl J"%Pi&?%?%-?f@ﬁ@ 55? ~(3-chl or onet hyl -

phenyl)-7H pyrrol o[ 2, 3-d] pyri m di n-4-yl]-am ne using an anal ogous procedure
as descrdiB8dsi i s 14-(R)-1-Phenyl-ethylamino)-7H-pyrrolol2,3-dlpyrimidin-6-yll-phenyl}-methancl
This material is prepared in an analogous procedure as described in steps 9.1 t0 9.2, m.p.

217-219 °C; MS-ES”: (M+H)" = 345.

Step 25.2: [6-(3-Chloromethyl-phenvi)-7H-pyrrolo[2, 3-dpyrimidin-4-vIl-{(R)-1-phenyl-ethyl)-
amine

A mixture of 688 mg (2 mmol) {3-[4-((R)-1-pheny!-ethylamino)-7 H-pyrrolo[2, 3-dlpyrimidin-6-
yil-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 title compound purified

with flash chromatography using dichloromethane/ethanol 95:5 (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-pyrrolof2,3-

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

Example 25:
Example | Name ~ Tmp. MS-ES: |TLC |HPLC
Number [°C) (M+H)” | Ry tg [min)
26 [6-(3-Diethylaminomethyi- 110-113 | 400 0.6° 8.15

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

dlpyrimidin-4-yl-({R)-1-phenyl-
ethyl)-amine




Exanpl e 33: Exanple Nane M P. MS-ES{: TLC HPLC Nunber [C] (MtH)' R tR
[mn] 34 (3-Chloro-4-fluoro-phenyl)-[6- 210-212 424 0.32a 8.76 (3-d

i et hyl am nonet hyl - phenyl ) 7H pyrrol o[ 2, 3-d] pyri mdin-4- yl]-am ne 35

(3-Chl oro-4-fl uoro-phenyl)-{6- 238-240 ﬁﬁ? 0.4 7.7 [3-(4-ethyl-piperazin-1
yl met hyl ) - phenyl ] -7H pyrrol o[ 2, 3-d] pyrrimidi n-4-yl}- am ne 36

(3-Chl oro-4-fl uoro-phenyl)-[6- 238-240 422 0.45b 8. 44
(3-pyrrolidin-1-ylnethyl phenyl)-7H pyrrolo[2,3- dlpyrimdin-4-yl]-amne 37
(3-¢Cnl ﬁiQ-M-f | up{B[PEeB)pipbrazti2l- 223 452801383 |347. 6 0.34°-1 7.3

[ 3: (4- et hyl - pi perazj n- I hyl )-phenyl]-7H

pyrrolof2, 3-d] p/Vﬁﬂ%whéﬁrﬂyﬁ'}a}-ﬁam ne 38|(3-Chl ono-4-fluoro-phenyl)-[ 64
233-235|436 0. 45p@rald[2,4-Alpptimiditi-dd/i- n- 1-yl net hyl - phenyl) 7 IHpyrrol [ 2,
3-d] pyni mdi|n-4- yl]-amne -43- 39 (3-Chloro-4-fluofo-phenyl)-[6-
290- 292|438 0. Zlg—R)’é.‘égny@gtbﬁlgﬁaHW&ﬁ i n-4{yl net hyl| phenyl }- 7H pyrrol o[ 2| 3-
d] pyri migg N- - Y{(R)A0PREhyl-ethyl)-[6-(3- 90-92 398 0.50° |7.97
pyrrolidin-1-yimethyi-phenyl)-

7H-pyrrolo[2,3-dlpyrimidin-4-vyi]-
amine

29 {6-[3-(4-Methyl-piperazin-1- 112-115 | 427 0.27° | 7.25
ylmethyf)-phenyll-7H-

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

30 ({R)-1-Phenyl-ethyl)-[6-(3- 108-110 | 412 0.6° 8.19
piperidin-1-ylmethyl-phenyl)-7H-

pyrrolo[2,3-d]pyrimidin-4-yl}-
amine

31 [6-(3-Morpholin-4-ylmethyi- 242-243 | 414 0.28° 7.8
phenyl)-7H-pyrrolo[2,3-
d}pyrimidin-4-yl]-((R)-1-phenyl-
ethyl}-amine

32 {6-[3-(3,5-Dimethyl-piperazin-1- { 128-130 | 441 0.3° 7.18
ylmethyl)-phenyl]-7H-

pyrrole{2,3-dipyrimidin-4-yl}-
{{R)-1-phenyl-ethyl)-amine L

® Dichloromethanef/ethanol 95:5 + 1% conc. ammonia

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

Exampie 33: {3-Chloro-4-flucro-phenyl}-[6-(3-dimethylaminomethyl-phenyl}-7 H-pyrrolo[2,3-
dlpyrimidin-4-yll-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.



a Di chl or onet hane/ et hanol
Di chl or onet hane/ et hanol
N-{4-[4-((R) - 1- Phenyl -
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95:5 + 1 % co
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§erg(0 19 mol
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is heated for 5 m n under

1(@%1 o?én‘? é:?e/g;thaﬁé
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The m xture

cool ed
in an ice bath. The title conpound is collected by succion and dried. Flash

chr omat dgrapiple ((Ely@lﬁbg)ronet hane/ et hyl ag¢edpf e mpPMSUES): ofTLChe [mptleer 1 quors
gi ves arl _ additi ¢nal crop of the title ¢ ound s a yelil ow solid; mp.
228-229 |MURRE'ES|: (MkH)'®  254. Step 40. ) W)Y TR i fin
4- (4- Hydraaxy- 7H p)(g-cglo%.a,fﬁ,ogd, BHémyMLEL N B&18Ih2benzani Triflpe32A mgxigur e of 36.6
g (0.143 nol) 2-a (4-cyano- phenyl Y-1 H pynrol e-3-(EarboxyI|c aci F
ethyl edter, 140 ﬁdBW'ar@OQmﬁthyf‘B'FW de and 14.6 ml 8%% forfric acid|is
heated flor 16 h |aj. F;%Qﬂcq:z 3];ﬂ®r]’rﬂgw_4_l ng yel |l ow|suspension is{cooled to 10 C
and filtlered. The sol’id 4- washed W th nethanol (120 ml)jand et her (150
m ) and |dri ed. Thé‘}‘ﬁf‘t'rl'ee conpound is obtained as yellowsh crystals;{mp. >
410 G N&=FS™ (W'(%"thloro 4:?lzboro5bﬁéhy‘ﬂ) 65 238240 | 465 | 04° 7.7
4- (4-Chlloro-7Hpyrrol o[ 2, 3-dl pvrim'din-6-yl)-benzonitrile
[3-(4-ethyl-piperazin-1-
ylmethyl}-phenyl]-7H-
pyrrolof2,3-d]pyrimidin-4-yl}-
amine
36 (3-Chloro-4-fluoro-phenyl)-[6- | 238-240 | 422 0.45° [8.44
(3-pyrroiidin-1-yimethyl-
phenyl)-7H-pyrrolo[2,3- )
djpyrimidin-4-yl]-amine
37 (3-Chloro-4-fluoro-phenyl)-{6- | 221-223 | 451 0.33° [7.6
[3-(4-methyl-piperazin-1-
ylmethyl)-phenyl}-7 H-
pyrrolo[2,3-d]pyrimidin-4-yl}-’
amine
38 (3-Chloro-4-fluoro-phenyl)-[6- | 233-235 | 436 0.45° 1{8.75
(3-piperidin-1-ylmethyl-phenyl)-
7H-pyrrolo[2,3-d]pyrimidin-4-
yll-amine




4- (4- Hydroxy-7H-pyrrol o[ 2, 3-d] pyri m di n-6-yl ) -benzonitrile (2.36 g,
nol ) are suspended
hydrochl oric acid solution in dioxane.

phosphorus oxichioride the mxture is h
solidis filtered off and the not her
dissolved i'n 30 M DWF at 60 C and 25 ml of a conc.
are added and the resulting suspension

solid ar

bi carbonate solution and 25 ml water

e

in 40 nl acetonitril

| -

Af ter

d

0.

and 4.99 nl (0.02 nmol) 4 N

ted under reflux for 3 days.
or evaporated. The residue and the

sodi um

01

addition of 3.66 m (0.04 nol)
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R =

itrile
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triet hylmmoasﬁawmomszaﬁ%cmlahrd%m) I-phenyl-ethylamne Tn 25
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R(+) - 1- phERyoBe RIS aﬁ‘gs{ 9 B pl ) is added and heating is
continued for 24 h.

phenyl -

1)

I|quor a

concentr
40, 5:

yl')-

t| on of
mlxture of
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I n

[ 6- (4- am nonet hyl -

((R)-1- phenyl

THE i s t

anount s

of
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f ol | owedPeRRIEMathanal ¥

conpoundgndifddw
2-Chl oro- N

benzyl | -Me

it 5 Zﬁ'ﬁe Gtle
Eh

et2h I) amne and 94 I1 0.

i nsolu
absolute ethanol is reated at 0 to 5 °C w:th 95.3 n%/! of a 21% sodium ethoxide solution in

20 and THE (4

(R~

m) fo

et hyl am no) - 7H-pyrro| o[2,3
11546A m xture of 0.21 g (0.6

nmol )

errc pressure

B o A BICRET S of Pied el SeRPO T RS 200 | &
gﬁ;ﬁ&nd (sNitlined_as §%lor|§§§90\4@er6m p. 194-196 °C;

di'pyrimdin-6-yl 1

phenyl)-7H pyrrol o[ 2, 3-d] pyrim din-4-yl]-

ble naterial is
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67 rr:_rsml) trieth Ian‘1ne in5m dry

: pldride (51 1,
0. 64 mmj )munrecbfizrﬁs g)to @Ba/mwéa&;am.%oym&e ld éthjfl %tér%&dr%@hfmuéb R i

filtration and

ethano! (0.255 mol) and stirred 5 min at 0 to 5 °C. 4-Bromoacetyl-benzonitrile (28.6 g, 0.128
mol) 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

mi actonitrile. The mixture is heated for 5 min under reflux, filtered while stili 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-7 H-pyrrolo[ 2, 3-d]pyrimidin-6-yl)-benzonitrile

A mixture of 36.6 g (0.143 mol) 2-amino-5-(4-cyano-phenyl}-1H-pyrrole-3-carboxylic acid

ethyl ester, 140 ml DMF, 305 m! 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



the filtrate is evaporated. The residue is purified by flash chronat ography
using ethyl acetate/nmethanol 100:2 to 100:4 as eluent. The title conpound
is obtained as light brown solid; HPLCtR = 9.36 mn; M5-ES : (M:H)' = 420.
Exanpl es 41 - 45: The followi ng Exanples are synthesized from
2-chloro-N-{4-[4-((R)-1-phenyl - et hyl am.mg)--

7H pyrrol o[ 2, 3-d] pyri m di n-6-yl ]-benzyl }-acetam de usi ng an anal ogous
procedure as described in Exanple 40: Exanple Name M P. MS-ES': TLC HPLC

Nurber T Cehtt i iy Hlohn o8 bl did6 b Yr B B 4955098 43Bhicd>
pyrrol i dizB ydiowisRegttans, aep. A21@GomBIER" (MAHY =264 4- [ 4- ((R) - 199-202 471

0.28a 7.78 1-phenyl -ethyl am no)-7H pyrrol o[ 2, 3-d] pyrirnidin-6-yl]-
benzyl)-acetam de 43 2-(4-Methyl -pi perazin-1-yl)-N 150-152 484 0.29 - 7.45

{4-[4- (( Bepla®ben 4-Cﬁb|ﬂd-|7 irfdf) i -bénzodatﬁnérl md
I n-6-yl]-benzy ace Qﬁgéj - 263-266 429
0.2la 7. 644- l-btdpcwrm pwﬂg»i%ﬂiwwmm 9—>w)rlzﬁns1>r2tr¢e (?}?ﬁ/m implearg|spspended

1[32”?3(/:% ?’Fﬂ%gﬂ??&omﬁﬁfaﬁ?n ﬁ‘r?gﬁ%{‘(bl Uﬂhgﬁﬁ%h rgycl'){{ar)c Akid é?ruﬂérﬂ-glnlc%‘)faﬂg?AﬁeIZG 7.66
y| ] - benz piigitiere ef 266 av (0.04 mol) phosphorus oxuchlonde the mlxture is heated under reflux for 3
days. The solid is filtered off and the mother liquor evaporated. The residue and the solid are
dissolved in 30 ml DMF at 60 °C and 25 ml of a conc. sodium bicarbonate solution and 25 mi
water are added and the resulting suspension cooled, filtered and the solid washed with
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-pyrrolo[ 2, 3-dlpyrimidin-6-yl-benzonitrile
A mixture of 1.27 g (5 mmol) 4-(4-chloro-7H-pyrrolo][2,3-d]pyrimidin-6-yl)-benzonitrile, 1.4 mi

(10 mol) triethylamine and 0.955 ml (7.5 mmol) R(+)-1-phenyl-ethylamine in 25 ml dioxane 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-dpyrimidin-4-yil-({R)-1-phenyl-ethyl)-
amine

Raney-Nickel (0.1 g) catalyzed hydrogenation of 0.206 g (0.6 mmol) 4-[4-({(R)-1-pheny!-
ethylamino)-7H-pyrrolo[2,3-d]pyrimidin-6-yi]-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 titie compound; m.p. 253-256 °C; MS-ES": (M+H)" =
344,

Step 40.6: 2-Chloro-N-{4-14-({R)-1-phenyl-ethylamino)-7 H-pyrrolo[2, 3-dlpyrimidin-6-yl]-

benzyl}-acetamide




a di chl oronet hane/ net hanol 9:1 b dichl oromet hane/ net hanol / conc. amoni a

90: 10: 1 Exanpl e 46:

N-{4-14- (3 Chl or o- 4-f | uor o- phenyl am no) - 7H pyrrol o( 2, 3- dl pyrimdin-6-yll-

benzyl }-2-d i nmet hyl am no- acet am de

+2-Chl oro-N-{4-[4-(3-chl oro-4-fl uoro- phéﬂ?l‘s

m. no) - 7H pyrrol o[ 2, 3-d] pyri m di n-6-yl ] -benzyl }- acetam de (100-ng, 0.225

mmol) in 2 mM n-butanol and 0.12 m (0.67 nmol) 5.6 N dinethylanmne in

et hanol Afrhinkiee oBlgihg, (0thﬁr[ﬁ%dbnlﬁcsnahjrlmhedylmﬂ-ﬁmto&i3tcm)}£tﬁﬂd|ﬁ?—4f-ﬁy 6 h.

The m xt i§ cooled, filtere 1d re-sus

ethano! . (R eheBa FHemieerE 44 1 (8 m30aRD s Peat S 1o Herieh,

h d

Was e aw ﬁfgw%rﬁg@gp% %@gﬁbrﬁéﬂ rﬂ‘ﬂi)roiﬁ'cﬁ’/tgl aﬁ&rd%% pro 64 ﬁﬁﬁby in WWB?AW

2 ChI or ORN- Attersfirfiry fon B@ min el amoeniswémowwmm)atewal 'QWITHQV@F by Biralign/andri di -

6-vll- | ogous
d;}te %%g}aﬁor.@'e?ﬁﬁggggwl 4!_36' by YALNEFbASEharSIH LAY &A@l 09

sequence as escr
[4-((R)- acqjhtehyﬁ:themcﬂ)ﬂ[)alﬁtndp@mwttierm T)fﬁezti®qumoundiiﬁbhta@egilab-libbhlzrpwp- acet am
ide (ste 4 25

(di chl org(rﬁr'ejtﬁgg(e:/t gﬁ%n%ﬁconc am"rt})_ﬁ 458 10:1) =0.39; MS-ES': (MtH)' =
444, Exanples 47 - 50: The follow ng Exanpl es are synthesized from

2-chl orog-%izl] I 43 (3pchl oro- 4-fl uoro-
phenyl a | o[ 2, 3-d] pyri m di n-6-yl]-benzyl)-acetam de using an
anal ogoushe MIowmglEmnamschre(syntbesizemfrﬁnzﬁmﬂwo%{4-aeqml1@Hﬁaymethmarﬁmows ES' :

TLC HPL Nu b t 4-1 | -
245. a7 BAPVE0CRS Pt gallodiey Bk omidkad 8 areiddh SOt g T °
n- 6- yl | - bescnbgd n-BPedple d0hyl - pi perazin-1-yl)-acetam de 48
N-{4-[4-(3-Chloro-4-fluoro- 272-275 495 0.48 8.19 phenyl am

no)-7Hpyrrolo[2, 3 -47- d]pyrimdin-6-yl]-benzyl}-2

mor phol i [rExample a¢ed=am de m.p. MS-ES™ | TLC | HPLC
Number [°C] (M+H)" | Ry tg [min]
41 N-{4]4-((R)-1-Phenyl- 196-198 | 455 0.25° |7.92

ethylamino)-7H-pyrrolo[2,3-
dpyrimidin-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)-7/-

pyrrolo[2,3-dlpyrimidin-6-yl}-
benzyl}-acetamide

43 2-(4-Methyl-piperazin-1-yl}-N- | 150-152 | 484 0.29° -| 7.45
{4-[4-({(R)-1-phenyl-
ethylamino)-7H-pyrrolo[2,3-

djpyrimidin-6-yl]-benzyl}-
acelamide E
44 2-Dirmethylamino-N-{4-[4-((R)- | 263-266 | 429 0.21° | 7.64
1-phenyi-ethylamino)-7 H-

pyrrolof2, 3-d]pyrimidin-6-yl}-
benzyl}-acetamide

45 2-(4-Ethyl-piperazin-1-yl}-N-{4- | 121-124 | 408 0.26" |7.66
[4-({R)-1-phenyl-ethylamino)-




49 N-{4-[4-(3-Chloro-4-fluoro- 229-232 495 0.483 8.52

phenyl am no) - 7H-pyrrolo[ 2, 3 d]pyrimd in-6-yl]-benzyl}-2-

pi peridin-1-yl-acetam de 50 N-{4-[4-(3-Chloro-4-fluoro- 246-249 508 0.613
7.93 phenyl am no)-7H pyrrolo[2, 3 d]pyrimd in-6-yl]-benzyl}-2-(4-

met hyl - pi perazin-1-yl)- acetam de a di (_:Qégr onet hane/ met hanol / conc. anmoni a
40:10:1 b ethyl acetate/nethanol 8:2 Exanple 51:

N- (4-[ 4- (4-Benzyl oxy- phenyl am no) - 7H pyrrol o[ 2, 3-d] pyri m di n-6-yl | - benzvl }-2
- dinethylam no-aceta mde N{4-[4-(4-Benzyl oxy-phenyl a

m no) - 7H pyr r ol o[| ZBpyttolglZr3-dpydnidireéy | ]i- benzyl ){- 2- chl orjo- ac¢&t am de ({0.2 g,
0.4 mol) in 3 m| R®- 0.215 mj (1.2 mol) 5.6 N dimgthylamne in
et hanol |( Fl uka, ESJBhb%HE%Q%ez@?' éend) is gtirred dnd heatgd to 100 C forf 6 h.
Af t er adtdithiometbdneamatisamoh®it porti on of di net hylam ne solution (0.3 n, 1.68

nmol ) thedigﬂﬁ{’ﬂéetﬁ%'ig I%%to@(gmgoarmngo&f;gl&ﬁ.1hour S. The m xture is then cool ed,

filtered an re-suspen n '3 mM warm dichloronethane/ net hanol
2:1. After cooling the title conpound is collected by filtration and
purified I WA g fd chronmat aphy: j adi g i Of
dichloroEEQ W'Elzl LGRS DHE AN : 735, | H' =

507. St eb_e@tk-g-dirnethyamino-acti*nde - i . , o '
L or o SR A R IR DR P Bt RS G Cenc e
as descr atsaimider(120 oigl 012_65Imr{'\41-) in 2 ml n-butanol and 0.12 mi (0.67 mmol) 5.6 N
(3 g Y B PLL h SaRa LRI B ftld R Aot am
%C(): 10 I 1) The Mhixilre 1?]/83&& glthﬁF@ﬁﬁl_ tﬁi sélgBrefLﬁpeﬁkfinplaaalhl‘&ﬂ e;d’fa’ﬂ*gol.'ﬁh‘@r todlingw ng

[ t =1 4-(4; - X -
oy 1ol o 5o4TaEATPR e oM ] bhkA07 wishRs 3hh aelardn Gl g, 2 2 Rsgous

pr ocedur @tias acetate/methanol 8:2) = 0.14; HPLC tg = 8.04 min; MS-ES™: (M+H) = 453,

Step 46.1; 2-Chloro-N-{4-[4-(3-chloro-4-fluoro-phenylaming)-7 H-pyrrolo] 2 . 3-dlpyrimidin-6-vi]-

benzyll-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); m.p. 320-325° C; R; {dichloromethane/methanol/conc. ammonia 90:10:1) = 0.39;
MS-ES™: (M+H)" = 444,

Examples 47 — 50:
The foliowing Examples are synthesized from 2-chloro-N-{4-[4-(3-chloro-4-fluoro-

phenylamino)-7H-pyrrolof2,3-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

phenylamineg)-7H-pyrrolo[2,3-
dipyrimidin-6-y!]-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-




described in Exanple 51: Exanple Nane M P. MS-ES : TLC HPLC Nunber [(]
(MtH" Rf tR[mn] 52 N{4-[4-(4-Benzyloxy- 232-234 562 0.18a 8.69

phenyl am no) - 7H pyrrol o[ 2,3 d] pyrimdi n-6-yl]-benzyl}-2-(4-

met hyl - pi perazin-1-yl)- acetam de 53 N-{4-[4-(4-Benzyl oxy- 246-248 547 0. 42
9.31 phenyl am no)-7H pyrrol o[ 2,3 d3pyr‘i4r?i'di n-6-yl]-benzyl}-2- piperid i n-
1 -yl-a ceta mde a dichl oronet hane/ net hanol / conc. ammoni a 90: 10: 1

di chl or onet hane /et hanol 85: 15 Exanpl e 54:

N-14-[ 4- [ (R - 1- Ph@pyimigirhgyppensyy-Z-H pyry ol of 2, 3 dl pyrini di n-g-yIT-Dbenzyl }-3
- piperig in-1-yj -pr%pi_o_gam' de Und%er an at nosphefre of niftrogen a m xture of
0. 0865 g (0.55 nBPPISIRAYEALRIARIGR yi - propi onicl acid and 0.117 m (0.68
mol ) N, NagT T SOpf QRYJ£& fond-ATuorb- (15239-232 S| 4g=rat ed q 8% '“'B.ﬁﬁ'c' over a
period of 5 min Wth a solution of 0.163 g (0.55 mmol) O (1, 2-|di hydr o-|2-
oxo- | - pyti dyl) - N, Phaxylareif@t Harerel9ids-oni jum t et r df | ur oborfate (TIPTU, Fi Uka,

Buchs, Bwitzerl s 20 T Hfter |stirring for 5 nfin thg resultijng
solutionfis addegty}g%r(’)r\b\ilai/nz? th h%ii} %\t RT to 0.172 g (0.5 |mol)
[ 6- (4- an| nonet hy| pipereinyyyl-aeetpsnideol of 2, 3- d] pyri i din-4-yl |- ((R)-

1- phenyl W step 40 o 35 PV T greactitom st d e+
al | owed 10” st and Eo]'\;e'jzl'@ﬁlbgﬁ{o'%ai‘@gf whi ch %Lt?éfﬁ\/F |%58 evapodr{gt ed)v:J der rleduced
pressure| The r esptemglaningitiH-pyredofy8- f llash chr dmat ogr aphy usijng gradijents
of first|dichlorio thage/(ge]ﬁ]ganoqu]%&f):Z.S to 10:[1 and tlhen m|xtures gf
di chl or ofret hane/ nBPHANSIT EERE " Aohi"a 90: 10: 0.5 to 40:10: 1. The titlé
conmpound{ i s obt :]imetﬂlylam'pgrekihmwlg;h solid;| mp. 140 C M5(ES' : (IMtH)' =]483.

As a secpnd product tOf‘ this reaction
N-{4-[4-{ (R - 1- pSNAEe hy| ami no) - 7H pyrlrol o 2, 3
d] pyri m ddihiGroykihabanambiolestcydranorkeat: s0: 0bt ai ned; m p. 249-250 C, M5-ES':

(MH) " =2 308 acdFenfiBiBlgSS 55 - 57

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

dimethylamino-acetamide

N-{4-[4-(4-Benzy|oxy-phenylamino)—?H—pyrrolo[Z,3-d]pyrimidin-6-yl]—benzyt}~2-chlor0—
acetamide (0.2 g, 0.4 mmol) in 3 ml n-butanol and 0.215 mi (1.2 mmol) 5.6 N dimethylamine
in ethano! (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 m! warm
dichloromethane/methanol 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-phenylamina)-7 H-pyrrolof2.3-dlpyrimidin-8-yll-benzyl}-2-

chloro-acetamide

This compound is synthesized using an analogous sequence as described for 2-chloro-N-{4-
[4-((R)-1—pheny!-ethylamino)-?H—pyrrolo[2,'3-d]pyrimidin-6—yl}—benzy|}—acetamide (steps 40.4
to 40.8); R; (dichloromethane/methanol/conc. ammonia 90:10:1) = 0.40; MS-ES™: (M+H)" =
498.



The foll ow ng Exanpl es are synt hesized from

[ 6- (4- am nonet hyl - phenyl ) - 7H pyrrol of 2, 3- -

dl pyrimdin-4-yl)-((R)-1-phenyl -ethyl)-am ne (step 40.5) using an anal ogous
procedure as described in Exanple 54: %arrpl e Name M P. M5S-ES': TLC HPLC
Nunber [C] (MtH)' Rf tR [min) 55 3-Diethylamino-N-{4-[4-((R)-1- 175-177 471
0.198 8.11 phenyl -ethylam no)-7H pyrrol o[ 2, 3-d] pyri mdin-6-yl]-

benzyl ) - propi onam de 56 4-Di net hylam no-N-{4-[4-((R)- 195- 203 457 0. 048
7.76 1-Fepmiés 82 h§3:am no) - 7H pyrrol of 2, 3-d] pyrim di n-6-yl] -

benzyl ut arri d ri 2- | d 4 4- 223 9 0.518
1016 { (BE bIGTRG Exempiesier KBS St N B B i Ry P

benzyl amydtblci{a Gicitriomidineg-yiRbernzaylit heriodo/ aetamidamsing iaa éhalohoud plocedireeasS 8.
N-{4- 14- %1 4f|u 0- phenyl am no) - 7H pyrrol of 2, 3-dl pyri m di n-6-yl | -
benzyl ) -%5§" %&'H%XQFH Pl Lropi onanide The title compound i s synthesized from
[ 6- (4- ameaRidy NapRenyT ) - 7H pyrrol of 2, m.p. MS-ES™: | TLC | HPLC

d] pyri mi|di n-4-yl]-(3-chl oro-4-fl uoro- ph«nn )-am ne using_an apal ogous
pr ocedur|&WRbe descri bed in Exanpl e 54. %ﬂhl s ¢ftHhct [ Bati ophtedmitlne
car boxylfiszg acid . a
(benzotn i5gzol e-1 ﬁqQQ‘?-qMP?g-(dl nmet hyl anz?]%f?%h Jg?)zhoni um?ﬁgxa ?’uoroborat e
(BOP, Fljuka, BpR ylammo}zélrﬂparr@yﬂ%%d N met hyl nprpholin} mp.|{229-232] HPLC

tR=8.%2 mn; El Step 58.1

[ 66- (4- Ami nonet vap ph’d'" F’%;@ﬁ”@ ﬂ3| of 2| 3~ al pyr | ni di n- 4} vi i - (B- chi or o} 4- 1 uo
ro- phenyl) - ani paetyépiperazin-tohpound i s| synt hes| zed usi hg an anal ogous
procedure as desgéétgﬁ\]%ei n steps 40.4 tP 40.5; mp. 350}351; MS-ES' : (MtH)'
= 368. %0
53 N-{4-[4-(4-Benzyloxy- 246-248 | 547 0.42° | 9.31

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

dlpyrimidin-6-yl]-benzyl}-2-

piperidin-1-yl-acetamide

2 dichloromethane/methanoi/conc. ammonia 90:10:1
® dichloromethane /methanol 85:15

Example 54: N-{4-[4-({ R}-1-Phenyi-ethylamino)-7 H-pyrrolo[2,3-dlpyrimidin-6-yl}-benzy}-3-
piperidin-1 -yl-propionamide

Under an atmosphere of nitrogen a mixture of 0.0865 g (0.55 mmol) 3-piperidin-1-yl-
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’,N-tetramethyluronium-tetrafluroborate (TPTU, Fiuka, Buchs,
Switzerland) in 2 ml DMF. After stirring for 5 min the resuiting solution is added slowly (1.5 h)
at RT to 0.172 g (0.5 rmmol) [6-(4-aminomethyl-phenyl)-7H-pyrrolof2,3-d]pyrimidin-4-yl]-((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 dichioromethane/methanol 100:2.5 to 10:1 and
then mixtures of dichloromethane/rmethanol/conc. ammonia 80:10:0.5 t0 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-pheny!-ethylaminc)-7H-pyrrolo[2,3-
dpyrimidin-6-yil-benzyl}-acrylamide is obtained; m.p. 249-250 °C; MS-ES": (M+H)" = 398.



Exanpl es

59 -

[ 6- (4- am nonet hyl

anal ogous procedure

TLC HPLC Nunber

340- 342

7H pyrrol o[ 2, 3-d] pyri m di n-6-yl] -

473 - 10.

- phenyl ) -7H pyrrol of 2, 3-
d] pyrim di n-4-yl]-(3-chloro-4-fluoro-phenyl)-amne (step 58.1) using an

[C] (MeH)
62

272-273 ?z;m Ie§15 857;1.5 phenyl an no) - 7H pyrrol o[ 2, 3

d] pyrim

mno) 7
yl - pr

oA

fibRfirph

nam de

yl)-4-"d i

S ok gL o e ep od

62 2- Dldmd'l;vbdtm Example:MM ((R) - 1-phenyl -

met hyla m no- but

yra m

anaf,

anmoni

61: The foll ow ng Exanpl es are synthesized from

i de 61
N-{4-[4- me mﬂpwmww are 9BhesFed SOM [§:-(Ac2misomethyppleeryl)er H-pyrrolof2,3-

g g%il‘afﬁfegmﬁxarrpl e

et hyI am no) TH pyrrol o[ 2

3-dl pyrl € 6 1 uei"rz‘y'l i acetam-gde—Ara-xttH ’)’IQ re—-0—5—#
2-chl or g- \‘1'&\1‘- I 4 zl\dafi'?j'l phenyl - et hyl am ndTP71 /-M$-I"§“O[2Iﬂ§ ‘HP
d] pyrim dmmmseuyl 11- benzyl }-acetamide in J[nt) dry |dMexBhe |iRy trgaf gdinpv t
pd (15 el N-di-ret-hv-am-netsoluti-on—-n y J_u_k_a,__Bk
Swi t zer | [at) and t%@'ﬁtwﬁﬂ'@ﬂ N-HogRrE flob 61 H, |ATd I ear0-{R1 1|/d kol ut
cool ed and the sclﬁy,@ﬁp; EMARRInY-gH- The riesidue i|ls purifiied by flash
chr omat dgr aphy usgi m xt ure of dichl gronet hane/ net harjol w tth gr ady
i ncreasiing concertWHPl%%% Y EdREhl- stlarting i th 100:[2.5 arld endi ng
100:5 and then S‘Uehﬁﬁ} P@pldhaftigdi or ometihane/ metfhanol / cqnc. armoni a st
with 100.5:0.25 4n ending with 100:-10:40 5 _The title donpound is ob
as a col{df ess fca‘nP'"F@,thyl%fBlf@l‘Ndﬁ%ﬂﬁ%ar 19§e2BBar{ 57 conc.| BTN 7a780: 10:
0.41; My-ES : (MiHlpnenyféPylamids)-7H-

pyrrolo[2,3-djpyrimidin-6-yl]-

benzyl}-butyramide

57 Pyridine-2-carboxylic acid 4-[4- | 221-223 | 449 0.51° | 10.16

({R)-1-phenyi-ethylamino)-7 H-
pyrrolo[2,3-dlpyrimidin-6-yl]-

benzylamide

# dichlorornethane/methanol/conc. ammonia 90:10:)

Example 58: N-{4-{4-(3-Chloro-4-flucro-phenylaming}-7 H-pyrrolo[2, 3-dlpyrimidin-6-vl}-

benzyll-3-diethylamino-propionamide

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

dlpyrimidin-4-yl}-(3-chloro-4-flucro-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-methylmorpholin; m.p. 229-232; HPLC tr = 8.52 min; MS-ES™:
(M+H)" = 495,

Siep 58.1:

re

{0-

r

4

4-Aminomethyl-phenyi)-7 H-pyrrolo[ 2 3-dipyrimidin-4-vij-(3-chioro-4-fiuoro-

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.

as described in Exanple 58: Exanple Nane M P. M5-ES':
R, tR [mi n]-4959 Pyri di ne- 2-
(3-ch | oro-4-fluoro-phenyl am no)

benzyl am de 60 N-{4-[4-(3-Chloro-4-fluoro-

carboxylic acid 4-[4-

h 268

ichs,

ion is

ally
with
arting
ai ned
1)



Step 62.

2-Chloro-N-{3-[4-((R) - 1-phenyl

Rf

1:

= 420. Exanple 63:

2- (4- Vet

hyl -

mn
N-{ 3- [4

PO r

SV

I'uor o- phenyl a

benzyl) - asclembh@lrafﬁxampiaéét am de
2-Chl oro-N-{3-[4-(3-chl oro-4-fl uoro-phenyl am no) - 7H pyrrol o[ 2,

- filf- 4%@?334)1%“19& EBI’T]II??;'_(

ammfPa  90:10: 1)
pi perazin-1-vp-N-{3-[4- ((R)-1-phenyl -

step

pyr ro1

(

-et hyl am no) - 7H pyrrol o[ 2, 3-dl pvri rbi di n-6-yl |
benzyl } -acetam de The title conpound is synthesized using an anal ogous

procedure as described in steps 40.1
(di chl or onet hane/ met hanol / conc.

to 40.6; mp. 300 310 (decorrp03| ti on)
= 0.54; Ms-ES':

MH) *

et hyl am no) - 7H pyrrol of 2, 3-
dl pyri m gydfipiBs ¥b-dpenzyl } - acet am de The title corrpound is obtained as a tan-
resin using an anal ogous procedure as described in

(di chI or Eh%fquawmﬁaqamﬁﬁ aresiothesigesh fipe @d4fmnlm9>methai mnymti’tepyrwla{feﬁ 77

ororeng g,

nple 62; Rf

analogou
pyri'm

%Procgd

ure
vl -

3-d)pyrimdin-6-yl)-benzyl}- acetam de (120 ng, 0.222 mmol) in 2 m dioxane
and 0. 145xdmu®.|8rmaol ) 5.6 N di net hyllampne i i M$ESiol] TLE uka-jPlBDch<,
Swtzerljgnd), is|stirred and heated to 100, for h. e m

cool ed aﬂ?‘]“%?l%r sol vent evaporated. The ris('ﬁdue iimgh%ker With ‘YF‘HE" ]5 m)

di chl or drnsgt hane @%raﬂh)eﬂ-@bbb@,ﬂl@bcuﬂa—[m) aad-mat uaged sagdi um t|1@aajoonc1t e (2
m). Theg two clie g IT-ZK rs are se arated and the organi ¢ phase is treated
with | d silical|§&chloms 'ﬂé’Srou?'?%‘H amiRMNt &i ning the silicad gel i|s evapordated
and the |solid puty;-p;gyrﬁdmzgtd]pyrfrh@mte.pmr omat ography col ynm containing|33 g
of silica gel. The columm is eluted using a m xture of

di chl or gnet hane PEPWTB'I wi t h gradual | y|increasiing concéntrations of

met hanol [ ggarti [t4t(3 @m&ozz; huggd endi pgoi7BN [ Jg9: 5> ang 3{en gSpg tchijng to
di chl or gnet hane rre hanol / conc. ammoni a|starting with 100:5:0/25 and ¢ndi ng
with 10d: 10: 0. 5. PTﬁ@'@’T‘F‘PHH(ﬂYﬁ@lﬂﬁ%I% s |obtained as col ¢rlessfcrystal$; mp.
272-273 |C, M5-E pgg Midih-6-y7i-gen3yl)-at ep 64. 1:

2-Chlorg-N-{3-f d% chl oro-4-fl uoro phenyl am no)- 7H pyr ol of 2}3-dl pyrim din-
6-yl | - Henzyl } - adipeiRyla@inpHautyremide conpound is $ynt hesi zed using an

anal ogo proce IS i n Ste ey 40,6

(di chl orf)ﬁr?et hane)’U lﬁz(ﬁo /%nﬁ%&%ni a 386%851 %270. 47 OﬁSLC 8i'ga: 9.98 mn;
MB-ES' @ |[(MrH)' * PhﬁW'amBQl-7E>&Hff§lDé%3'65 { 66:

d]pyrimidin-6-yl]-benzyl}-3-

piperidin-1-yl-propionamide

® dichloromethane/methanol/conc. ammonia 40:10:1

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

6-vl}-benzyl

Y-acetamide

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

5.6 N dimethylamine solution in ethanol (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 methanol starting with 100:2.5 and ending with 100:5

and then swiiching to dichioromethane/methanoi/conc. ammonia siariing with 100:5:0.25 and

ending with 100:10:0.5. The title compound is obtained as a colorless foam; R;

(dichloromethane/methanol/conc. ammonia 90:10:1) = 0.41; MS-ES™: (N’H-IH)+ = 429,



The foll ow ng Exanpl es are synt hesized from
2-chloro-N-{3-[4-(3-chl oro-4-fl uoro-

phenyl am no) - 7H pyrrol o 2, 3-d] pyri m di n-6-yl ] - benzyl } - acet am de
usi ng an anal ogous procedure as described in Exanple 64: Exanpl
MS-ES : TLCa HPLC Number [C] (M+H)' RiS51R [nin] 65
N-{3-[4-(3-Chloro-4-fluoro- 214-214 508 0.21 8.08

phenyl am no) - 7Hpyrrol o[ 2, 3 d] pyri m di n- 6- yI] benzyl }-2-(4-

met hy! - pdipg 634 Qéhl o) MO by HAtR: 6-
0. 53 8.

(step 64 1)
e Name M P.

2- 254 493

_ Py Py 2 y
pi peri dlhﬂZ)L}chéﬂLdﬁn de a Dichl or onet hane/ met hanol /conc anmmoni a 90 10: 1

0o el el S0 (B Al YL %%gﬁ.%z'b@@oco Eappb 0o
appl i ed tbdﬂ&hepﬂ@p&ﬂh(tdleownpbsnubré Rnidshiedinethese/metims o achcBmmeahici ng t he

et hyl - eséoeLO m/dpéfy %g %gler 61ydr| de in THE (as described in step

1.2), the

vat 'Ves are prepared by reduction with

dii sobutyl - alum nium hydride in a 1:1 mxture of dichlor orret hane and

—t
(]

di oxane at a My e -Sibe

e .
pr eparl fed—at €S ]
4-(4- chlgLuﬂHh;B/vfr-bérQ{vaa%etﬂnmyél m d| n- 6- yI) benzoic acid et hyI

ester with

di i sobutyl -al um ni um ride in THE at anbi ent tenperatur
- (- orRTsr G ARIRSYPR & GHtaIngd af g fh HOE0 o PIBRERGA PR A ABIHePSBEdd ep
108. 3) . BSuhsé thR,qacmﬁrdn’mh@rm/@ktmorl&chamroH@@o Po:an: 02 PPNel 125777

described in step 1 gi ves 5-[6-(4-hydroxynethyl -

pheny! ) -7iF: MPRrESI: &'[‘”2”)3' %]‘byrl md in-4-ylam no] 2- met hoxy- phenol .

Name M P. MS-ES*: TLC HPLCa MNumber [C (M+H)' Rf tR [min] 67

Exanpl e

2- I\/bthyl 5{6 3 4- rreth | - 256-258 429 0.14 6.8
pi per azi a orq—4 fluoro-phenylamino}-7 H-pyrrolol2, 3-dipyrimidin-6-vii-

benzyl}-2-dimethylamino- acetamide

2-Chioro-N-{3-[4-(3-chloro-4-fluoro-phenylamino)-7H-pyrrolo{ 2, 3-djpyrimidin-6-yi]-benzyl}-

acetamide (120 mg, 0.222 mmol) in 2 ml dioxane and 0.145 mi (0.81 mmol} 5.6 N

dimethylamine in ethanol (Fluka; 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 ml), methano! (2 ml) and saturated sodium bicarbonate (2 mi). 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-chioro-4-fluoro-phenylamino)-7 H-pyrrolo[ 2, 3-dlpyrimidin-6-yi]-

benzyl}-acetamide

The title compound is synthesized using an anaiogous procedure as described in steps 40.1
to 40.6; R, (dichioromethane/methanol/conc. ammonia 90:10:1) = 0.47; HPLC tz = 9.98 min;
MS-ES™: (M+H)" = 444,



-53- 7Hpyrrolo[2,3-d] pyrimdin-4 ylamno}-phenol 68

5-[6-(3-Di net hyl am nonet hyl - 258-260 374 0.21 b 7.2 phenyl)-7H pyrrolo[2,3
dlpyrimd in-4-ylam no]-2-methyl - phenol 69 2- Met hoxy-5-{6-[ 3- (4 nmet hyl -
251-252 445 0.16 6.1 pi perazi n- ylnethyl) phenyl ]

7/Hpyrrol o[ 2, 3-d] pyri m din-4- ylan no}- ﬁﬁenol 70

5-16-(3-Di rret hyl am nonet hyl - 250-251 390 0.17 6.8 phenyl)-7H pyrrolo[2, 3
d] pyri m di n- 4-yl ami no] - 2- net hoxy-phenol 71 5-[6-(4-Di net hyl am nonet hyl - -
374 0. 31EXardpleplss 68:) - 7H- pyrrol o[ 2,3 d] pyrimidi n-4-yla nmno]-2-nethyl-

T et R T oG elet 4 Valer b Fambeenirane - GrhRrdaTugenol 73

5-[6-(4- - - |
R vt e s el kel et VA e U

pi per azi ﬁDqOWWfHWf}W%%H??qﬂbe#WEW’FB'P(%Q 3-d] pyrimd in-4

yi am no} FERERAL T Name m.p. MS-ES™: | TLC® | HPLC
Number [°C) (MHHY | Ry tr [min]
65 N-{3-}4-(3-Chioro-4-fluoro- 214-214 | 508 0.21 |8.08

phenylamino)-7H-pyrrolo[2,3-
dpyrimidin-6-yl]-benzyl}-2-(4-
methyl-piperazin-1-yl)-
acetamide

66 N-{3-[4-(3-Chloro-4-fluoro- 252-254 | 493 0.53 |8.65
phenylamino)-7H-pyrrolo[2,3-

dipyrimidin-6-yl}-benzyl}-2-

piperidin-1-yl-acetamide

? Dichlorcmethane/methancl/conc. ammonia 90:10:1

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-chioro-7H-
pyrrolo[2,3-d]pyrimidin-6-yl)-phenyl]-methanol (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-
phenyi)—?H—pyrro!o[Z,3-d]pyrimidin—4-ylamino]-z-methoxy-phenol.

Example | Name m.p. MS-ES": { TLC | HPLC®

Number [°C) (M+H)" | Ry tr [min)

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




75 2- Met hoxy- 5-[ 6- (4-nor phol i n-4- vyl net hyl
n_
406 0.32 9.1 -54-

idi

1.6 {6-[4-(4-nethyl
pyrrol o[ 2, 3-d] pyri m din-4-yl }-

4-yl a

m i no] - phenol

0. 5 [ 6-(4-d imethyl am nonet hyl
pyrimdin-4-yl]-amne 77 [(R)-1-(4-Chloro-phenyl)-ethyl]-
-pi perazin-1 yl net®a

) - phenyl ] - 7H
amne 78 [(R)-1-(4-Chl oro-phenyl)-ethyl]- 448

273-274

-phenyl)-7H pyrrol o[ 2, 3- d]pyri
76 [(R)-1-(4-Chl oro-phenyl)-ethyl]-
phenyl )-7H pyrrol o[ 2, 3- d]
232-233 461 0.31

0.16° 9.2 [6-(4 nor phol i n- 4-yl met hyl phe nyl)-7H pyrrol o[ 2, 3-
d] pyri midirm=4=y% ?Iy%TEé}O‘?p %_4@0| upm: (2Z250] X 4.6 M packed wth
reversed- phase Cl18-'Nucleosil (b limmean part|cle sj{ze, with
silica ;el cova ﬁﬂmln,o}@éem@au zed with pctadecy] silanes; Macherey & Nagel,
(R ar bOBi von | Bl o RaT R EIndRE O 22 PR TP%5004 72 1000 ay i
b) foo/r Tlgi mDinC;]r ﬁenyhtﬁﬁﬁ%tﬂt)& ~8): Acetpbnitrilel + 0.05% TFA; b): watler +
(I%t (C))ic(; et hanol 9.%58'%?‘\&1@@ { ﬁ@rﬁ)b flhy-llr ;rg[)ogfogo(r:lghcﬁ\niomrﬁ)gl ;xanpl e [79:
vt i bt o o b L DY L) T PY ot B2 2
mrg?/) i$ sguspeﬁd%&}ﬁfﬁ”ﬂp’@ %{Wtilﬁéfhﬁlr) un 1’2?“ IZJEJI;H Q‘{I " Ispﬁé\ i éol, i é °
4-[ 4- (34chl oro- pﬁg@,}ébmm Pimetriik-ghenypd of 2, 3- d] pyrl mdin-p-yl]-N N
7H-pyrrolo[2,3-d}pyrimidin-4-
ylamino}-phenol
70 5-[6-(3-Dimethylaminomethyl- 250-251 | 390 0.17° | 6.8
phenyl)-7H-pyrrolo{2,3-
d)pyrimidin-4-ylamino}-2-
methoxy-phenol
71 5-[6-(4-Dimethylaminomethyl- 374 031° 7.2
phenyl)-7H-pyrrolof2,3-
d)pyrimidin-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-
ylamino}-phenol
73 5-[6-(4-Dimethylaminomethyl-
phenyl)-7H-pyrrolo[2,3- -
dlpyrimidin-4-ylamino]-2-
methoxy-phenol
74 2-Methoxy-5-{6-[4-(4-methyl- 445 0.19° 6.3
piperazin-1-ylmethyl)-phenyl]-
7 H-pyrrolo[2,3-d}pyrimidin-4-
ylamino}-phenot
75 2-Methoxy-5-[6-{4-morpholin-4-
yimethyl-phenyl)-7H-pyrrofo[2,3-
dlpyrimidin-4-ylamino]-phenol
76 [(R)-1-(4-Chioro-phenyl)-ethyl}- | 273-274 {406 0.32° | 9.1




di net hyl - benzami de (described in WO 97/02266, 140 ng, 0.37 nmml) is added
and the mxture heated to 60 Cfor 1 h. The reaction m xture is then
hydrolized at 0 C by sequential addition of water (0.072 m), 15% sodi um
hydroxi de (0.072 m) and water (0.21 m). The precipitate is renoved by
filtration and the filtrate concentrated,on a rotary evaporator. The vyellow
crystalline residue is suspended in methanol, filtered, suspended in
toluene, filtered, suspended in nethanol again and filtered to give the
free base of the title conmpound [Rf__(dichl oronethane/nmethanol 9:1 plus 1
drop of |conc. ami®d-dimsthPa@blomeniyis i s {suspended in t hanol; (2 m) jand
treated with 1 N %g rg; IorH ggld (0.2|m). The suspengion ig stirred -55-
wel | and filteréd H ﬁ?@? are triturated iln nethanol /watler 9:1 and
filtered again th];g,lrwmdmmhﬁ -fmiree COITpOL nd; MP| 280-283 C, Mp-ES*: (WH)' =

378. Exanp! q  The foll ow-ng n‘nlnc e svnth difrom-the

correspo ani @s (4\7@"'9@‘@'?2'5’ )et H&égr?ééndl‘iéaous pPotledyfe as
describdd in Exaqp]&gﬂﬁ,euﬁqéﬁim}&,ﬂ&lwm MIP. M5-E$ : TLCa|HPLC |Nunber [C]
(MtH); R tR [min I oro- phenyl }-{6-[4-(4- 227-229 433 0.35 6|74
met hyl - gi per azi n¥ VFY%PWYJ]‘ dﬁenyl] 7THipyrrolof2, 3- d]] pyrimd i n-4-yl}-a
m ne di hydroch L-phenyl )-[6-(4- 278-280 420 0.49 7}25
nmor phol ijn- 4-yl nﬁ-tpgfrb}@%h%ﬁ]y%yamg;ﬁp@rrol o[ 2, 3-d] pyri m di n-4-yl }- am ne
hydr ochllori de ai{@Mmitthe free base using di chl orofet hane/ fret hangl 9:1 plus |

drop of {Ggc.—ar T3arAE i . T

2- ((2- Hyldr oxv- et IHW)ﬂ{Z;?@%(’; E§ S!}etr%]n | - et hyl anﬁ%) TH 8'y1r6rol 8% 3-dlpyrim
di n- 6-yl | -benzyl§- (-fhmormwinétﬁmﬁmw-
[ 6- (4- Ami nonet hy rolo[2,8-d]pyrimdin-4-yl]-((R) -1-phepyl-eth
yl)-amre (step pﬁ‘gwy%)pg%b B18%6 nmoi ] i s di sbol ved b THE (7. 5 m )| and
water (0.75 nl) aﬂwrimmédfl]t-ammeo C. A|stream of ethyl ene ox{de is then

passed tﬁl"'_liptld.;h fre—sotuti+on—for—about—40—mn—(afrount

= ()
Q¢
Qo

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, Ddren, Germany). Detection by UV absorption at 215 nm. The retention times
(tz) are given in minutes. Flow rate; 1 mi/min.
Gradient: 20% — 100% a) in b) for 13 min + 5 min 100% a). a): Acetonitrile + 0.05% TFA,; b}
water + 0.05% TFA.

® Dichloromethanefethanol 4:1 + drop of conc. ammonia
¢ EtOAc/ethanol 9:1
 THF/methanol 9:1 + drop of conc. Ammonia

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

dlpyrimidin-4-vl]-arnine hydrochloride

Lithium aluminum hydride (72 mg, 1.9 mmol) is suspended in dry THF {12 mi) under a
nitrogen atmosphere. Solid 4-[4-(3-chioro-phenylamino)-7H-pyrrolo[2,3-dlpyrimidin-6-yi}-N,N-
dimethyl-benzamide (described in WO 97/02266, 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 mt) and water (0.21 ml). The
precipitate is removed by filtration and the filtrate 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 [Rs
(dichloromethane/methanot 9:1 plus 1 drop of conc. ammonia) = 0.36]. This is suspended in
methanot (2 ml) and treated with 1 N hydrochloric acid (0.2 mi). The suspension is stirred



of ethyl ene oxide absorbed 5 to 6 Q).
stirred at O C for
solution is cooled and the sol vents
flash chromat ography on 34 g of silica gel.
m xt ure of di chl oronmet hane/ net hanol
concentrations of nethanol
swi tching to dichl oronet hane/ net hanol / conc.
ending with 100: 10: 0.5. Fractions containing the title
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ting solid
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-56- Exanpl e 83:

pi perazi n-1-yl met hyl ) - phenyl | - 7H- pyrrol of 2,

ol

Arbés

oxane

ey

Preazeel

i n-4-vyl

W th

N- et hyl tpalwraahai@goumorﬁﬁwwedescnu@éam&dampleg@ C for 7 h. The solvent is

evapor at f st due s purtfied tasth '_H(aﬁ?ﬂ_g of
silica c‘#li(a%e cofﬂurm is eluted using & xture\M%Eg' L

di chl or grivurhtzeve] net hanol wi t h gr adual | y |i[1@]r easi I(M+Ha)nc R r at if enfsninyf

met hanolj—StartHpe-p-ith—3100:1 ghe—efH ae—t-hRen—sw-tehing to
di chl or gret hane #%Wé’ﬁ%f) %WHC{SLM&{ moni a 3?3@??4; 8b3§ 0 Egﬁand endi ng
wi th 10Q: 10: 0. 5 metiad-blperszirc d+yiracthiipg t%e title| conpound wer¢ pool ed|and
concentrlated onta, ro tor to ¢give the|title conpound; mp.
241-243 |C. M5- Esspbe‘lyﬁﬂg RSREYS o ep 83.1:

4- [ 4- (3-/Chl or o- befgyimidin-Ag))-athinpyr r ol o[ 2, 3-dl pyyi m din-§-yi]-benzoic acid
ethyl @ster Thi EBP olung is synthesize¢d foll owm ng an anal ogpus procgdure
as descrli bed in é{&ﬁ@ step 1.1 starting from

4- (/4- chljgro- 7H- pya-caloed- Bhéw)}[axm n di n- b2ys-psbengopc acidset hyy 2gster| (WO
97/ 02266) and 3ichl or ine; mpl 305-306 C, MS-ES': (MHH)' = 407.
Step 83.[2: {4-[4MO%R For’gm% ?98%(?%' o) { 7H pyrr ol o 2

3-dl pyri|lm di n- 61yHl] Qj[wb}djgfw’rrm@;ﬁai y]-2{236 g (P.059 mol) lithium alupm num
hydri de {are suspenc ed _ dry THEjat RT. 4-[4-

(3- Chl orlo- benzy| M) %d?ol o[ 2, 3-d] pyri m djn-6-yl]+benzojc acid gt hyl
ester (£ J3i@.free aéélihiﬁ:gmhlbrol’rfétrﬁﬂﬁl’ﬁ{étﬂaﬁol@Qrﬂl.dsolﬂﬁo;QMané?a%nﬁnd the tesulting

m xture is heated to 60 C for

1

Example 82: 2-({2-Hydroxy-ethy|)-{4-[4-{{R)-1-phenyl-ethylaming)-7 H-pyrrolol 2, 3-dlpyrimidin-

6-yli-benzyll-amino}-ethanol

[6-(4-Aminomethy!-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 mi) and water {0.75 ml) and cooled to —-10

°C. A stream of ethylene oxide is then passed through the solution for about 40 min (amount

of ethyiené 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 sclvents

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 solid collected by filtration; m.p. 194-197 °C; R

(dichloromethane/methanol/conc. ammonia 90:10:1) = 0.21;, MS-ES

Y (M+H) = 432



h. The m xture is cooled in an ice. bath to about 10 C and treated

sequentially with THE/water 1:1 (2.24 m), 15% sodi um hydr oxi de sol ution

(4.48 M) and water (6.72 m). The solid alum num conplex is renoved by

filtration (Hyflo Super Cel (r); Fluka, Buchs, Swtzerland) and washed

thoroughly with THF. The filtrate is co‘?ﬁ:'entrated to about 50 mM and the

resulting suspension treated wwth water/ethanol 9:1 (50 m ). After stirring

for 10 mn the crystals were collected by filtration and dried under

reduced pressure to give the title conmpound; mp. 296-298 C- ivMs. -ES :

( M+ Hf 365 St ep 83 3: i )

(3-Ch|0 N A SRR g AEYITHE i ‘ ; ;

| - am nal%ﬁ;“d,ﬁ%&%%h%n of 0.79 i (10 rrm)l) t hi onyI chloride in 5. 5 m" of

t ol uene - C Solid

{4 [ 4- ( 8-Ehlase-debarlript @rthinspmetiybphenyl)of 2 pBralpigya-Flnyrinicired-ylHamine (h0}mgret han
s a f h or 17
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mn oro -
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(3- Chl ofp.lerizad3d <4 a%-4£S" 20435 4832 0. 44a 7. 95

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

Step 83.1: 4-{4-(3-Chloro-benzylamino)-7 H-pyrrolo[2 3-dipyrimidin-6-yi]-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-pyrrolof2,3-dlpyrimidin-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)-7 H-pyrrolo{ 2, 3-dlpoyrimidin-6-vi]-phenyl}-methanol
2.236 g (0.058 mol) lithium aluminum hydride are suspended in 600 ml dry THF at RT. 4-[4-
(3-Chloro-benzylamino)-7H-pyrroto[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 beated 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 mi} and water (6.72 mi). The
solid aluminum complex is removed by filtration (Hyflo Super Cel®; Fluka, Buchs,
Switzerland) and washed thoroughly with THF. The filtrate is concentrated to about 50 ml
and the resulting suspension treated with water/ethancl 9:1 (50 ml). After stirring for 10 min
the crystals were collected by filtration and dried under reduced pressure to give the title
compound; m.p. 256-298 °C; MS-ES™: (M+H)' = 365.

Step 83.3: (3-Chloro-benzyl)-[6-{4-chloromethyl-phenyl}-7 H-pyrrolo[ 2, 3-dipyrimidin-4-yii-

amine




86 (3-Chl oro-benzyl)-[6-(4- 253- 434 - 7.55 norpholin-4-ylnmethyl-phenyl)-
254.5 7THpyrrolo[2,3-d]pyrimd i n-4-yl]- amne 87 (3-Chloro-benzyl)-[6-(4-
231-233 420 0.35a 7.86 d iethylam nonet hyl - phenyl)-7H pyrrol of 2,

3-d]pyrimd in-4-yl]- am ne 88 (3-Chloro-benzyl)-[6-(4- 222-225 418 0. 32a
7.77 pyrrolidi n-1-yl methyl-phenyl) 7+Hffyrrol o[ 2, 3-d] pyri mdin-4-yl]-

am ne -58- 89 (3-Chloro-benzyl)-{6-[4-(4- 235-237 447 0.348 6.99 :

met hyl - pi perazi n-1-yl nethyl) phenyl]-7H pyrrolo[2,3- d]pyrimdin-4-yl}-amne
90 (2- ChA%BI‘Btl&?BfZU I?@TI{IQ‘I(‘ ﬁm@ﬁﬁr&?@h%ﬁ&e%%%%f ﬁﬁu&e is cooled to —10 °C. Solid

I met hyl am nonet hyl - yirol o[ 2 m din-4-yl]- amne 91

(2- Chl or¥¥= [ﬁdaﬁzlo;o—pen{ylar(m%w;nyrm@@s3mn n@ )ﬂwerry&metb@wr&ﬂddedﬁnd

L A A S AT 4 R s o,

- y| met hywasitedrwilh) tolpeng nd susifendsd i) weter (3 ailnThe mlatur%mtrﬁetegawth saturated

§ 2- Chl or o5 R Sitadsondie hiutAQ3 TP add it ¥or 1o fin. THRY dQhls s ol ! - pheny!

filtration washed with water, a small amount of ethanol and ether and dried to give the title
compound; m.p. decomposition ~300 °C; R¢ (dichloromethane/methanol/conc. ammonia
90:10:1) = 0.61; MS-ES™: (M+H)" = 383.

Examples 84 - 107§
The following Examples are synthesized using an analogous procedure as described in

Example 83:
Example | Name m.p. MS-ES™ | TLC | HPLC
Number [°C] (M+H)Y | Ry tr [min]
84 (3-Chloro-benzyl)-[6-(4- 219-222 | 393 - 7.46

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

85 {3-Chloro-benzyl)-[6-(4- 234-235 | 432 0.44° |7.95
piperidin-1-yimethyl-phenyl)-7H-

pyrrolo[2,3-d]pyrimidin-4-yi]-
amine

86 {3-Chloro-benzyl)-[6-(4- 253- 434 - 7.55
morpholin-4-ylmethyl-phenyl)- 254.5 S

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

87 (3-Chloro-benzyl)-[6-(4- 231-233 | 420 0.35" | 7.86
diethylaminomethyl-phenyl)-?H—

pyrrolo[2,3-dpyrimidin-4-yl]-
arnine

88 {3-Chloro-benzyl)-[6-(4- 222-225 | 418 0.32° | 7.77
pyrrolidin-1-ylmethyl-phenyl)-
7H-pyrrolo[2,3-dlpyrimidin-4-yi]-

amine




7 Hpyrrolo[2, 3-d] pyri
267-269 447 0.373 6.80 nethyl

3- d] py

418 0.333 7.59 pyrrolidin-1-ylmethyl-

n-4-yl]-

di et hyi am nonet hyi -

ri mi

mdi n-4-yl]-
_p|

di n-4-y | }- ami

am ne 94 (2-Chl oro-benzyl)-{6-[4-(4-

amine 96 (2-Chl oro-benzyl )-[6=88: 257-258 420 0. 423 7. 69

phenyl)-7H pyrrol

o[2, 3-d] pyri

(2, 5-Di chl or o- benzyl ) - {6-[ 4- (4- 249-251 495 0.303 7. 44

md i

n-4-yl] am ne

perazin-1-ylmethyl) phenyl]-7H pyrrolof2,
n e 95 (2-Chloro-benzyl)-[6-(4- 264-265
phenyl) 7H pyrrolo[2,3-d] pyrimdi

97

et hyl - pi
d] pyrim
7.91 d
99 (2, 51
nor phol i
(2,5-Di¢

Ber azi n;
din-4-yl}
I met hyI a
Di chl or
n-4-yl m
hl or o- bé

}3 )Z':hlﬁ?éméh?l)‘

am ne
q%f'r@m@wmbﬁ
PSR Ryt

%9[4 -(ghenyl |
APEPYIH-

3.272-274

5-Di chl oifo- benzyl
pyrrol o[ 2,
468 0.42 7.97
pyrrolof|2,3-d] pyrimdin-4-yl]
dkyrlwuc[lm‘rfl(w-am@s 260 466 - 8.44

285:2RYT 1Qakel 2, S

)-L6- (4
3-d] pyri

pi peri

0.347""] 6.99
254- 257 426
m di n{4-yl] -

am ne

D. 30a
Am ne

100

I n-1-yln

FoyP

PIEEEhiord-bEh B IOt 2>
dimethylaminomethyl-phenyl)-
7 H-pyrrolo[2,3-d)pyrimidin-4-yl]-

amine

BESIZEE!

VAR

ik

[ 7.65

91

(2-Chioro-benzyl)-{6-[4-(4-ethyl-
piperazin-1-yimethyl)-phenyl]-
7 H-pyrrolo]2,3-d]pyrimidin-4-yl}-

amine

255-256

461

0.23°

7.37

92

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

amine

262-264

432

0.54°

1.77

93

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

amine

276-279

434

0.42

7.39

94

{(2-Chloro-benzyl)-{6-[4-(4-
methyl-piperazin-1-ylmethyl)-
phenyi}-7H-pyrrolo[2,3-
d)pyrimidin-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°

7.58

96

(2-Chloro-benzyl)-[6-(4-
diethyiaminomethyi-phenyi}-7 H-
pyrrolo[2,3-d]pyrimidin-4-yli-

amine

257-258

420

0.42°

7.69

97

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

ethyl-piperazin-1-ylmethyl)-

249-251

495

0.30°

7.44




101 (2,5-Di chloro-benzyl)-[6-(4- 255-257 454 0.50c 8.26 diethylam

nonet hyl - phenyl )-7H pyrrol o[ 2, 3-d]pyrimdin-4-yl]- am ne 102

(2,5-Di chl oro-benzyl)-{6-[4-(4- 244-246 481 0.37c 7.43 nethyl-pi pe razi n-

1 -yl nmethyl) phenylj-7H pyrrolo[2,3- d]_pyrimdin-4-yl}-amne 103

(2, 5-Di chl or o- benzyl )-[ 6- (4- 266- 268 45‘2558'. 48a 8.20 pyrrolidin-1-yl nethyl -

ph e nyl) 7Hpyrrolo[2; 3-d] pyri mid i n-4-yl]- amne 104

[ 6- (4- D et hyl am nomet hyl - 227-229 388 0.40 6.91 phenyl)-7Hpyrrolo[2,3

d] pyri m {1 n-4-y| phengiretmamdiofz,3enzyi) - ami ne 10p [ 6- (4- D et hy] am nome}t hy! -

230-232 416 0.57} 7. 36 . Pr_l‘?n%_l )-7Hpyrrolp[2, 3 dj pyri md i n-4-y|]-(%- met

hoxy- behzyl ) - ani BYIBEN-4¥6-aMi0R et hoxy- benzyl ) -[ 6- (4- 2PR0-222| 414 0. 50"

729 py EQt IO T BIRs S BIRRYY 71 F DYELOEPT Paze T YR BRH O Tiof VI

am ne 10} (3-Methoxy-benzyl)-[6-(4- 227-p29 428 D.30e 7.48

pi peri di - 1-yl et diyetylasmigemet-phgmvhol of 2, 3-d] pyri mi di nf 4-yl ]{ anine [107a

( 3- Met hoky- benzy| B 263:265,:430 .0.42 7.02
tmll;)?%ﬁé[nzﬁgfbyﬁ%.éﬁ%qo

nor phol i h- 4-yl e

amine
9g {2,5-Dichloro-benzyl)-[6-(4- 272-274 | 468 0.42° |7.97
morpholin-4-yimethyl-phenyl)-
7H-pyrrolo[2,3-d]pyrimidin-4-yf]-
amine

100 {2,5-Dichloro-benzyl)-[6-(4- 258-260 | 466 - 8.44
piperidin-1-ylmethyl-phenyl)-7 H-

pyrrolo{2,3-d)pyrimidin-4-yl}-
amine

101 (2,5-Dichloro-benzyl)-{6-(4- 255-257 | 454 0.50° |8.26
diethylaminomethyl-phenyi}-7 H-

pyrrolo{2,3-djpyrimidin-4-yl}-
amine

102 (2,5-Dichloro-benzyl)-{6-[4-(4- 244-246 | 481 0.37° | 7.43
methyl-piperazin-1-ylmethyt)-

phenyl]-7H-pyrrolo[2,3-
d]pyrimidin-4-yl}-amine
103 (2,5-Dichloro-benzy!)-[6-(4- 266-268 | 462 0.48° |8.20
pyrrolidin-1-ylmethyl-phenyt)- .-
7H-pyrrolo[2,3-d]pyrimidin-4-yi]-
amine

104 [6-(4-Dimethylaminomethyl- 227-229 | 388 0.40° |6.91
pheny!)-7H-pyrroic[2,3-

dlpyrimidin-4-yl}-(3-methoxy- '
benzylj-amine

105 [6-(4-Diethylaminomethyl- 230-232 | 416 0.57° |7.36
phenyl}-7H-pyrrolo[2,3-

dipyrimidin-4-yl]-(3-methoxy-

benzyl)-amine




7H pyrrol o[ 2,3-d] pyri

m di n-4-yl]- am ne .107b (3- Met hoxy-benzyl)-{6-[4-(4-

225-227 443 0.12' 6.43 nethyl-piperazin-1 -ylnethyl) phenyl]- 7H pyrrolof 2,
3- dlpyrimd i n-4-yl}-a mne 107c {6-[4-(4-Ethyl-piperazin-1- 231-233 457
0.45" 6.66 ylnmethyl)-phenyl]- 7H pyrrol o[ 2, 3-d] pyrimdin-4-yl}-(3-
met hoxy- benzyl )-a nine 107d (3- Met hyl - b8Hzyl )-[6-(4- 246-248 412 0.46' 7.88
pi peridi n-1-yl net hyl - phenyl )-7H pyrrol o[ 2,3-d] pyrimdin-4-yl] amne 107e
(3-Methyl -benzyl )-[6-(4- 259-261 414 0.37' 7.74
6. (4 Dilmeeny 1 ar o e 2 s 7223 mhenyl) - 7H|pyrrol o2, 3
d] pyri |md i n-mgfp}d"aéﬂﬂ@?t?wpbew nzyl}) -amne | 107g
56-(4_— Dijet h}/l am m@rm&[g,gzﬁéy%%ir@@qp. 6 7.71 ph_enyl ) - _7H- pyrrol_ o[ 2 3_ -61-
] pyri midi n-4-yli] - (3-nmethyl benzyl)-amne 107h |(3-Methyl-bengyl)-[6-(4
241-243 {398 0.5 |A"@83¢ pyrrolid in-1-yl mgt hyl - phenyl)
TH pyT T a2 S T A RS By 8142 e [ 227-229 | 428 0.30° |7.48
piperidin-1-ylmethyl-phenyl)-7H-
pyrrolof2,3-dipyrimidin-4-yl}-
amine
107a (3-Methoxy-benzyl)-[6-(4- 263-265 | 430 0.42" [7.02
morpholin-4-yimethyl-phenyl)-
7H-pyrrolo[2,3-d)pyrimidin-4-yl]-
amine
107b (3-Methoxy-benzyl)-{6-[4-(4- 225-227 {443 0.12" [6.43
methyl-piperazin-1-ylmethyi)-
phenyl]-7H-pyrrolo[2,3-
dipyrimidin-4-yl}-amine
107¢ {6-[4-(4-Ethyl-piperazin-1- 231-233 | 457 0.45' |6.66
ylmethy!)-phenyl)-7H-
pyrrolo{2,3-d]pyrimidin-4-yl}-(3-
methoxy-benzyl}-amine _
107d (3-Methyl-benzyl)-[6-(4- 246-248 | 412 0.46' |7.88
piperidin-1-yimethyl-phenyl)- 7H-
pyrrolof2,3-d]pyrimidin-4-yl]-
amine -
107e (3-Methyl-benzyl)-[6-(4- 259-261 | 414 037 |7.74
morpholin-4-yimethyl-phenyl}-
7H-pyrrolo[2,3-dpyrimidin-4-yl)-
amine ’
107f [6-(4-Dimethytaminomethy!- 230-232 | 372 0.58° [7.23
phenyi}- 7H-pyrrolo{2,3-
dIpyrimidin-4-y1]-(3-methy!-
benzyl)-amine
1079 {6-(4-Diethylaminomethyl- 241-243 14060 0.6° 7.71
phenyl)- 7H-pyrrolo{2,3-




1071 (3-
nmet hyl -
107j

Met hyl -

{6-[4-(4-Ethyl-
pyrrol o[ 2, 3-d]pyri
Di chl or oret hane/ net hanol / conc.
Di chl or onet hane/ et hanol / conc.

m din-4-yl}-(3- net
amoni a

8-

anmonia 92:8:1 °

10: 1

benzyl )-{6-[4-(4- 244-246 427 0.5 6. 87
pi perazin-1-yl methyl) phenyl]-7H pyrrol o[ 2, 3- d]pyrimdin-4- yI} anm ne
pi perazin-1- 250-252 441 0.4 6.9 vyl
-benzyl)-am ne a

met hyl ) - phenyl | -

H

Di chl or onet hane/ et hanol / conc.

amonia 93:7:1 Di chl or onet hane/ et hanol /conc. ammmnia 90:10:1 e
Di chl or ofret hane/ |r@pyramidin-89i-2Dnfetiyi-chl orjomet hane/ net hangl 80-20 Exanplie 108:
Benzo[ 1, Bl di oxolj- 5- VI Qﬂ{d& 4- (4- et hyl - pifper azi n-{1-yl net hyl ) - phenyl ] - 7H+
pyrr ol of 2,3-d1p ~yl)-amne A mxture df 200 ng (0.53 nmol)
benzol[ 1, Bjglinoxol (é-mém&lﬁ:re(r& [8-ar-onet hyl{-JRemy )i- 05" 1763 _
pyrrol o[ 2, 3-d] pyiri mi di n-4-yl|-anm ne 0 39 m (5.{3 mmol ) [1- et Ryl - pi perlazi ne
and a trace of Frof"?i“ﬂ@f“ﬁ‘le hi-RBem)- i s |stirred|for 4 hlat 65]|C and 2 |h at
80 C under N2- at|mps I 23’[ y,-,,g(d@rPg_%,Uscl ution ijs concentratedq under Jacuum
and t he fesidue reso ed W th eth acetlate and NaHCO3-{sol utijon. The
aqueous | ayer id &eiparated of f and extracted twjce with|ethyl | acetatg. The
organi ¢ pP{ses arE- e er—and JnineE Tgnred(iVRaet) gEkpartiially
concentraitzﬁ‘l. Tl‘éﬁ %Eylﬁén&lgﬁ 4d tlt|€2Hé02#§OLn can Qe iltéﬁr%lrd of f|;
MB-ES' : |((M+H)' | methg: Dlwaﬂnﬁcyinﬂlfwl)ons see Exanples 671}- 78) {tR = 7.1 mn.
Step 108, 1: [4-( o[ 2, 34d] pyri mfdi n- 6- VI|) - phenyl ] - net hanol
To a suspensi on %ngwj)ggg&lﬁf%éém ‘
4- (4-chljor o- 7I—|-[:yd]pwllnmﬁiﬁ Ryldhmyre mi d in-6-yl)-benzoic agid ethyl esten (WO
97/ 0226 6p 445Gty HHE-at 10 Cunder-NZ-atrasphere;—-5R0—H-—62
di i sobut 1dfél um Aﬁ‘&?ﬁT‘FﬁH}YF‘BE’eE&f Vin THE )259{1252 adddd drcM;e. 5%e resul ting
cl ear sol ution |ivimsthifj-peenyilor#-1 h and then dilyted with 2.1 1 of dry|THE
Then 98 Ml of etlhyl aj e ar added, |followed after 15 m njby 45 nl of
wat er and after f‘ﬁog’;f%'fﬁ@”m'ggﬁ'ﬂ}'ﬁ'sodi um

methyi-benzyl)-amine

® Dichlorome

thane/ethanol/conc. ammonia 92:8:1

¢ Dichloromethanefethanol/conc. ammonia 93:7:1

Y Dichtoromethane/ethanol/conc. ammonia 90;10:1

¢ Dichloromethanefmethancl 80:20

" Dichloromethane/methanol 80:20

? Dichloromethane/methanol/conc. ammonia 90:10:1

Example 108: Benzo[1,3]dioxol-5-yl-{6-[4-(4-methyl-piperazin-1-ylmethyl)}-phenyl}-7 H-

pyrrolof{2.3-dlpyrimidin-4-yl}-amine

A mixture of 200 mg (0.53 mmol) benzo[1,3]dioxol-5-yI-[6-{4-chloromethyl-phenyl)-7 H-
pyrrelol2,3-d]pyrimidin-4-yl]-amine, 0.59 mi (5.3 mmol) 1-methyl-piperazine and a trace of
Nal in 15 m! ethanol is stirred for 4 h at 65 °C and 2 h at 80 °C under No-atmosphere. The

orange solution is concentrated under vacuum and the residue resolved with ethyl acetate

and NaHCOgs-solution. The aqueous iayer is separated off and extracted twice with ethy}

acetate. The organic phases are washed with water and brine, dried (MgSQO,) and partially

concentrated. Then the crystallized title compound can be filtered off; MS-ES™: (M+H)" =
443; HPLC (conditions see Examples 67 - 78) tg = 7.1 min.

Step 108.1: [4-(4-Chloro-7H-pyrrolo[ 2, 3-dlpyrimidin-6-y)-phenyl]-methanol

To a suspension of 30.0 g (100 mmol) 4-(4-chloro-7H-pyrrelo[2,3-dlpyrimidin-6-yl)-benzoic
acid ethyl ester (WO 97/02266) in 450 ml dry THF at 10 °C under N -atmosphere, 500 mi



hydr oxi de. After 1 h stirring, 200 g of Na2SO4 are added and stirring is
continued for another hour. The mxture is filtered through Celite (Fluka,
Buchs, Switzerland), the residue washed w th THE and di scarded.
Concentration of the filtrate to a volu of ~ 0.1 1, addition of 0.3 of

di chl oronet hane and filtration yields thHe"title conpound; Analysis for
Cl13H,0oCIN3O calc. C 60.13% H 3.88% N 16.18% C 13.65% found C 60.23%
H4.03% N 16.51% C 13.28% Step 108. 2:

f 4- [ 4- ( Beiisobdtyl-@LchirdxolhySrge @infilrio FHF)weye addedd doBwidepYie rasditing Glear bolptiemy| | -

t hanol f 1.5 5. 8 | f
a- (4 o aHEedeth P Bied AuleRgT o dPh SR I ke A L of b arepiedtd 1. 8 ¢
ﬁ 11t SITST@dlCdedSBoﬂoweNg bmteremlmxtyy wrrh oh@aien 3:36 aﬂbf[ ﬂhtbyn;)mtnl :354 st sdc{tﬁﬁ' fo { ] 16

a unaer a er _cooliln 0O a lL.en e erat ur e, e
o e bR Aflen 1 BT DB Neand Spates NG S canBhseaer Ether
(1 (I\)/IQF% R 1Thd Phéure (€ ANbd 1RSI EBIIBXRIRS, Buché, SwitkbHahi, ﬂwesregldﬁbmasﬁé@p
Benzol 1, 8ithiT bk @indslisgardesl. Conesntistionef g filtie dg B yvotprrepfry @11d] addition 953 hi di n-

4-yl 1 - j f

{4-[ 4- (ﬁé?ndgar({r?g%gfa@%%ﬁ'a?ﬁ@g% neldsaée%tlg corglporréd ?n&iysm for CbaHﬁoCéNSO calc. C
yl ] - phen§0.33%etiasish, N 656 % Cloi.thi%exawed GE&&t 23 tH B103%.:N 16.:5d8, Cl 13.28%.
N2- at nosphere, 3.1 m of thionylchloride are added. After 16 h stirring,
the suspension is d| I ut ed W|th et hyI acet ate and NaHCGB-sol ution. The
aqueous St azeld <0 d
organic ggg%ﬁ@ are vvashed with water and brine, dri ed (l\/gSO4) and
concentr yield the title conpound; MS-ES : (MtH)' 379; HPLC
(condit iBmxtsr.eeofEx&gwﬁ Bsnididl)-of [#3|- ¢I"Hbro-i’i—i:rhymoIo{ﬂrﬁ-dlﬁxa'mniired-yﬂ)q&anyi]-114 The

foll d d b d
n | ranpPEoaoeoe 38 LY RS AR Ry F RSP R § fedidy T e
tR [ m n] 16 A@8&1 53@([3m0([1ér Nl atrmoxpherd - After{d@olirk (olamidént t@n@émtﬂrthhe title
oot o GGG icen G LAY dn aritwashed K RELEndE MYESS! @ty 2 361 HpLe

(conditions see Examples 67 — 78) tr = 8.7 min.

Step 108.3: Benzo[1, 3ldioxol-5-yI-[6-(4-chloromethyl-phenyi)-7H-pyrrole[2 . 3-dlpyrimidin-4-vi]-

amine

To a suspension of 1.83 g of {4-[4-(benzo[1,3]dioxol-5-ylamino)-7 H-pyrrolo[2,3-d)pyrimidin-6-
yl}-phenyl}-methanol in 56 ml of dioxane/acetonitrile 1:1 under N,-atmosphere, 3.1 mt 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 (MgS0,} and concentrated to
yield the title compound; MS-ES™: (M+H)" = 379; HPLC (conditions see Examples 67 — 78) ig
= 11.4 min.

Examples 108a - 114:
The following Examples are synthesized uéing an analogous procedure as described in

Example 108:
Example | Name m.p. MS-ES™ | TLC | HPLC?
Number [°C] (M+H)” Ry tr [Min]
108a Benzo[1,3]dioxol-5-yl-{6-[4-(4- 457 0.32° ;7.3
ethyl-piperazin-1-yimethyl}-




109 Benzo[ 1, 3] di oxol -5-yl-[6-(4- 388 0.08 b 7.6 d inethylam

nonet hyl - phenyl ) 7H-pyrrolo[2,3-d] pyrimd in-4-yl]- amne 110

Benzo[ 1, 3] di oxol -5-yl -[ 6- (4- 430 0 16 7.7 norpholin-4-yl nethyl-phenyl)
7H-pyrrol o[ 2, 3-d] pyrlmd|n4 gi 111
(6- Met hoxy-pyridin-3-yl)-[6-(4- 263 264 17 0.78c 7.2

nmor phol i n-4-yl met hyi - phenyl )- 7H pyrrol o[ 2, 3-dj pyri m di n-4-ylJ- am ne 112
(6- Met hoxy-pyridin-3-yl)-{6-[4- 241-242 430 0.07b 6.9 (4-nethyl-piperazin-1
-yl met hyl ) phenyphemi}-Pypyobio[23-3- d] pyrimd in-4-yl}-& mne|113
(6- Met hgxy- pyri @i n-3-yl) -( 4- 375 0.4%9c 7.0 (d

I met hyl @m no- nef H&yﬁnﬁéﬁ?&] é”ﬂﬂ- pyrrol o[[2,3-d] pyri md|in-4-yl}- ampne 114
(6|- Met Ec iq;ogpzri ira@ngolmldiéﬁzrl{w -[gHut 0] 41" 6. 3 ?88} ?yl pIgeer Z%—?F]’I-_ é
-yl et hy phenyl ] - [ro pyrimdin{4-y amne a ;
condi tigns see Zﬂli‘h%:;gg%@f’me %pﬁeﬁi")\f br omet hame/ met hanol / conc. amohi a
90:10: 1} " THF ney dcﬁ[@ﬁfd]py&mﬁ@ylgo 10: 1 Exanple 115%:
5-[ 6- (4-iMor phol {1 n- 4-yi net hyl' - phenyl ) - 7H; pyrrol o( 2, 3-dl pyri m di n- 4-yl am noi -
1 H pyrildi n-2- oh8™R 84 ny (0. 20 mol ) of
(6-meth pyTidj ) TRfpnorTm=—24-ytrmeiysy-phenythpe 71
pyrrol o[)Zq,Mg- d] p/rBlerrh c!¥3dé)sb1 %ﬂ ﬁ)gdg and|{10 m c1lugﬂr)ofor nbivr‘? a?grrpoul e under
NZ morpholm«4-ylmethyl -phenyl)-

7H-pyrroto[2,3-d)pyrimidin-4-yl)-
amine

111 (6-Methoxy-pyridin-3-yl)-[6-(4- 263-264 | 417 0.78° |7.2
morpholin-4-ylmethyl-pheny!)-

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

112 (6-Methoxy-pyridin-3-yh)-{6-[4- 241-242 1430 0.07° |6.9
(4-methyl-piperazin-1-ylmethyi)-

phenyl}-7 H-pyrrolo[2,3-
dpyrimidin-4-yl}-amine
113 (6-Methoxy-pyridin-3-yl)-{6-[4- 375 0.49° | 7.0
(dimethylamino-methyl)-phenyl]-
7H-pyrrolo{2,3-d]pyrimidin-4-yl}-
amine

114 (6-Methoxy-pyridin-3-yl)}-{6-[4- 444 0.41° 6.8
(4-ethyl-piperazin-1-yimethyl)- L

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

? HPLC: conditions see Examples 67 — 78
¥ Dichloromethane/methanol/conc. ammonia 90:10:1

¢ THF/methanol/conc. ammonia 90:10:1

Example 115: 5-16-(4-Morphalin-4-ylmethyl-phenyl)-7 H-pyrrolol 2, 3-dlpyrimidin-4-vlaminol-

1H-pyridin-2-cne
To 84 mg (0.20 mmol) of (6-methoxy-pyridin-3-yl)-[6-(4-morpholin-4-yimethyl-phenyl)-7H-

pyrrolo[2,3-dlpyrimidin-4-yl]-amine and 10 ml chloroform in an ampoule under N,-



-64- atnosphere, 0.1 m (0.73 mml) M3Sil is added. After stirring for 6 h
at 70.C, diluted NaHCQO3 solution and EtOAc is added to the suspension at

RT. Stirring, filtration and washing with water yields the title conpound,
TLC ( THF/ et hanol / conc. ammoni a 90: 10: 1% Rf =0.23; M-ES: (MtH' = 4083;
HPLC (conditions see Exanples 67 - 78)" ¥R = 4.7 nin. Exanples 116 - 118: The
foll ow ng Exanpl es are synt hesi zed usi ng an anal ogous procedure as descri bed
in Exanple 115 (eventually after purification with chromatography on Si 02
or reveraswosphese0.1 mqoﬂmmesmséillis'apmw Aferostidrapioap yat 7RUC, dikstetd  C18,

16 5 1eecEs Rl AT ghaclping Saech ot B Bl i syenSnd trofid s

d] gy r9 [ gi\di'trnwéteyyia:m'sm@e} title bbmwddddWDelzTBHR%étgancﬂ/tbﬁc. [a‘ﬂnrﬁém&/@]()hw ‘r)FRfI&&I 23 n- 1-
416 9.0, .yl [ - phenyl ] -7 [l O - | m_di n-4- _yl am no}-1

H pyri di Mszégﬁ@‘%i% ﬁ;{b{%@%c( @9%{?\?/?5 #M’% § "Zgé)fﬂer 4 min.

yl met hyl ) - phenyl ]-7H pyrrol o[ 2, 3-d] pyri mdin-4- ylamno}-1 H pyridin-2-one a
HPLC. solvent system a): Acetonitrile + 0.05% TFA;, b): water + 0.05% TFA. -
b G ad: m&i&%& inb) for 13 nin + 5 nin 100%a). Gad: 5%-4 40% a)
|1n b) T oFhdioldving E4ambles H&&fitheslzed TinPAh aRab SR WroceIF@RL BeSWibtlid Exanpl e

( 6- Met hdsx@ams)e il 46 frveniprleeftsy purifieation-wil dyefpatograpby #2i F01 oytavetses ihapmeny | | -
H p?” rrﬁh@ﬁ[u% prg‘ss‘iijl' ﬁlﬂﬁdl Bﬁﬂoﬁwa‘tod?aﬁhyy |Nu)bl2965|frt1a, CH%W bq-’ﬂfAB’yr id i

n-3-y |_or omet hyl - phenyl ) - dl_pyrimdin-4-ylJ-
ani ne (z}(ﬁxaﬁ@le LN@@emvbI) 1.34 n1 N- et hMSEﬁ ef B¢ ne HFN;ICa tface of Nal is
stirred |f\Qlmgr2| D (M+H) | Ry tr [min}

116 5-[6-(4-Dimethylaminomethyl- | 361 0.09° [9.2°

phenyl)-7H-pyrrolo[2,3-
d)pyrimidin-4-ylamino}-1H-
pyridin-2-one

117 5-{6-[4-(4-Methyl-piperazin-1- 416 0.0°
yimethyl)-phenyl]-7 H-

pyrrolo[2,3-d]pyrimidin-4-

ylamino}-1H-pyridin-2-one
118 5-{6-[4-(4-Ethyl-piperazin-1- 430 8.1°
yimethyl)-phenyl]-7H-

pyrrolo{2,3-dlpyrimidin-4-

ylamino}-1H-pyridin-2-one

2 HPLC: solvent syslem: a): Acetonitrile + 0.05% TFA; b): waler + 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).
¢ THF/methanol/conc. ammonia 90:10:1

Example 119: (6-Methoxy-pyridin-3-ylmethyi}-{6-[4-(4-ethyl-piperazin-1-ylmethyl)-phenyll-7 H-
pyrrolo[2,3-d]pyrimidin-4-yl}-amine '
(6-Methoxy-pyridin-3-ylmethyl)-[6-{4-chioromethyl-phenyt)-7H-pyrrolo[2,3-dlpyrimidin-4-yi}-
amine (400 mg, 1.05 mMol), 1.34 ml N-ethyl-piperazine and a trace of Nal is stirred for 2.5 h

in 30 mi boiling ethanol. The solvent is evaporated and the residue is re-dissolved in EtOAc
and diluted NaHCOs-solution. The separated aqueous layer is re-extracted with EtOAc and
the organic phases are washed with water and brine, dried (Na,50,) and pariially



in 30 mM boiling ethanol. The solvent is evaporated and the residue is
re-dissolved in Et OAc and dil uted NaHCO03-sol uti on. The separat ed aqueous
| ayer is re-extracted with Et OAc and the organic phases are washed with
wat er and brine, dried (Na2SO) and partially -65- concentrated in vacuuo.
The title conpound crystallizes and carPPe filtered.off; Ms-ES : (MtH) " =
458; elenental analysirs for C, Hand Nwithin 0.5 % of cal cul at ed val ue.
Step 119. 1:

4- f 4- ( 6-chtdrrasedomniadian. Ihe! tihe tcbypannd ejysEtizpy Bho kol Be Jitelep o MIES™:6- yI | -

ge?ézloizﬁl @FB?‘FD%%%/I&J%%%'%; %A“agin"] iy Pfﬁr E'f %ggﬁy%éﬁibggbc%@l%tegyﬂwp ester (WO

97/ 02266) and 2.52 g (18 m\bl) of 6-nethoxy-pyridin-3-ylmethyl am ne (CAS:

262295- 96 5; prepared from 6-net hoxy nicotin-nitrile by hydrogenation in the
presence v_. 11 R A- (- e HOXY B YIS et .‘f':" N YRR "'.A‘_,"uah! n1\/b|) of
Et 3N anql,e,’l,gch&dréﬁwgg@pl is heated for 8 h to 140 C. Then additional 0.69

g of 6-nMerthoxy- pgrl di n- | methylamne and 1.2 m of Et3N are added.
Heat i ng A mbdusaof @egj(%eﬁ szQMr chipee- Hd@yggbwmﬁmdlmﬁrmwzamcnctﬁbyi

d

505 G SLATS Y622e ML o R R &Rk BT D YRR TP
St ep 11262295-96-5; prepared from 6-methoxy-n|cotm~mtnle by hydrogenation in the presence of

4-(4- D A ) i I i RO -
l{o he(nyl § %}4‘5% aii‘él @f’r@éﬁg‘lb%‘ﬁoﬁbﬁé&gw 3B inf PPMIoB! S EgPal 00 A BLfEnBr ¥
4-[ 4- (643@31@&934'}&3}710&4@“3}. yihee tadgitiond 909 g Bf Bynatbdgf R/ igind3-plymatngiathine Gndl | -
b I i m of
e S pEE Y Rl FRbfPe ool b8 HR0MEl Ardtun ARG
Af t er stihe resitigefwash8d ithin-tRifand @6d iexaref toTHHEe theditié @0mpbuind; nEp(BES 4ie added,

fol | oved dertd athngls 3. S0 AASLENEB % ArHRd R o After S0 mn

Vi gorou Fri are a hen e mxture is filtered
through Celite. Concentration of the flltrate stlrrlng i n met hanol and
f||trat|n 0 St e bl e onpayngd ‘ : 3p2.. St.ep 119. 3:
(6- Net héd v” 4-2— 8-Methoky-p Ir etl\@aml Q}- A- olole, SrAlpvanidin-boyl] o[ 2, 3-

dl pyri mpdemn}—metﬂahelam ne A suspen5| on of 3 28 g (9.1 m\/bl) of

Lo oG e o bR IR aino) 7 epyarololg S lRYBIFE A, 40

m of dlbenmieaad@kthﬁyl emar i0f208@Q1 & TiHF istcboleddo F00 °C. Themt 8GRI ofThé Nsoldtionesfi S

0 00 VS S R T e A SRS YR SRR 1 o

of THF and 100 ml of EtOAc are added, foilowed by 10 ml of a 10 %-solution of NH,Clin
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-yimethy!)-[6-(4-chicromethyl-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-yimethylamino)-7H-
pyrrolof2,3-dpyrimidin-6-yl]-phenyl}-methanol in 40 mi of acetonitrile, 40 ml of dioxane and 4
m! of SOC}, is stirred for 1 h at RT. The mixture is dissolved in EtOAc and NaHCOz-solution,
the aqueous layer separated off and exiracted with EtOAc. The organic layers are washed
with NaHCOs-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.



wi t h NaHC03- sol uti on,
concentrated. The

el enent al
Exanpl es 120 -

wat er and bri ne,

"HPLC a El em

urmber |

of cal cul ated val ue.
ﬁf are synt hesi zed anal ogousl y:
q (MH: i

431 7.2 CHN {6-[4-(norphol

tR [ m

dried (Na2SO4) and partially
crystallized title conpound can be filtered off;
analysis for CC Hand Nwithin 0.4 %
125: The foIIovm ng Exanpl
Exanpl e Name M P. MsS-ES :
120 (6- Met hoxy-pyridin-3-yl nethyl)-

-66-

n] anal. b

n-4-yl methyl) phenyl]-7H pyrrolo[2,3- d] pyrimd in-4-yl}-amne 121

(6- Met hokyarppies dRD - 32¥%1 net hyl ) -

phenyl ]

Dot hofbe BYPi e et Y hines2hd 5 duse

389 7.1 CHN {6-[4-(dimethyl am no-nethyl)
ne 122
6 {6-[4-(4- ethyl

pi perazin-1 -

yl et hy

boemyt T-NaBY

rmdg

Hxapte) INamfdd pyrrol o] 2, 3-d] pyri

in-4-ylnmethyl)- 431 7.0

87 gl o[ 2,3 d] pyri midin-4-yl }d

el n- 4-
i

WiS-Eaim

MPLC 123 Elem,

_-Lg-(g@gtw)lpl iln-4-

ir [m%]l

met hy!
anil. A"

(2- Met hopapgpyT i d
m no- netiyl) phe
(2- Met hoxy- pyri g
{6-[4- (4 met hyl -

'(@-Metb(&ﬁeayfﬂwnls- léa'éfhﬁ)ll

yrrol o

A iprooky Ay hatng)-2 T2
RhBRYIRFLByfrolof2,3-

dlpyrimidin-4-yi}-amine

389 6.8
d] pyrim
444 6. 3

Y 10-
di n-4-yl
CHN

[72 ( dI MBIZPN

}-am ne

a
125

121

(6-Methoxy-pyridin-3-ylmethyl)-
{6-[4-(dimethylamino-methyl)-
phenyl}-7H-pyrrolo[2,3-
dlpyrimidin-4-yi}-amine

389

7.1

CHN

122

(2-Methoxy-pyridin-4-yimethyl)-
{6-[4-(4-ethyl-piperazin-1-
ylmethyl}-phenyl]-7H-
pyrrolo{2,3-d)pyrimidin-4-yl}-

amine ©

210-212

458

6.6

123

(2-Methoxy-pyridin-4-ylmethyl)-
{6-[4-(morpholin-4-yimethyl)-
phenyi]-7H-pyrrolo[2,3-
dlpyrimidin-4-yl}-amine *

431

7.0

124

(2-Methoxy-pyridin-4-yimethyl)-
{6-[4-(dimethylamino-methyl)-
phenyl)-7H-pyrrolo{2,3-
dlpyrimidin-4-yl}-amine ©

210-211

389

6.8

CHN

125

{2-Methoxy-pyridin-4-ylmethyl)-
{6-[4-(4-methyl-piperazin-1-
yimethyl}-phenyl}-7H-
pyrrolo[2,3-d]pyrimidin-4-yi}- '

amine ©

211-212

444

6.3

CHN

® HPLC: solvent system: a): Acetonitrite + 0.05% TFA; b): water + 0.05% TFA: Grad: 20% — 3100% a)

in b)

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]



yl met hyl ) - phenyl]-7H pyrrolo[2,3-d] pyrimdin-4-yl}- amne = HPLC. solvent
system a): Acetonitrile + 0.05% TFA; b): water + 0.05% TFA: Gad: 20% -+
100%a) in b) for 13 mn + 5 mn 100% a). experimental value within 0.4 %
of calculated one ° 2- Met hoxy-pyridin-4gyl met hyl am ne used [preparation see
J. Med. Chem 36 (1993), 2362) -67- Exarrpl es 126 - 132: Ceavage of the
net hyl et her of the above corrpounds anal ogously to Exanple 115 gives:

Exanple Name M P. MS-ES;: HPLC a Elem Nunmber [C] (MtH)' tR [min] anal.

126 5- ({Exgroples112§ n§82'pi perazin-1 - 444 9.4 ylnmethyl )-phenyt]-7H

d

pyrrol o[@g
5-({6-[(4-
pyrlmd|n 4 yI am no} nethyl)

%ﬁ&%&ﬁh

1 Hp

1 \

2 one

e bians ge%wéu}qd% ahaRtbdl bk 6‘35'

128

B

§1318

rol o

pyes

3 d

5-({6-[4H
pyrimd i
4-({6-[4

2.dl n

Hisro

Nl#ﬁtEtr hy

1
29

= _yl IIUL II_yI
-met hyl ) -
I-plperazin 1
1 m I"II

n

S

yMaE)hy |

nvridin
T AT T

e
)n [phisny |

one ]

pyrr ol o[t2
4-({6-[4

el(zﬁ o

A S 2N

ﬁéﬁaglﬁ
ylmethyl)-phenyl]}-7H-

pyrrolo{2,3-dlpyrimidin-4-
ylamino}-methyi)-1H-pyridin-2-

one

444

HoatRe

127

5-({6-[(4-{Dimethytamino-
methy!)-phenyl}-7 H-pyrrolof2, 3-
dpyrimidin-4-ylamino}-methyi)-
1H-pyridin-2-one

375

96°

CHN

128

5-({6-{4-{(4-Morpholin-ylmethyl)-
phenyl}-7H-pyrrolo[2,3-
dpyrimidin-4-ylamino}-methyi)-
1H-pyridin-2-one

417

97"

CHN

129

4-({6-[4-(4-Ethyl-piperazin-1-
yimethyl)-phenyl)-7H-
pyrrolo[2,3-d]pyrimidin-4-
ylamino}-methyl)-1H-pyridin-2-

one

291-292

444

9.4°

130

4-({6-]4-{4-Morpholin-ylmethyl)-
phenyl]-7H-pyrrolo[2,3-
dpyrimidin-4-ylamino}-methyl)-
1H-pyridin-2-one

417

57°

CHN

131

4-({6-[(4-(Dimethylamino-
methyl)-phenyl])-7 H-pyrrolo[2,3-
dipyrimidin-4d.ylamino}-methyl}-

1H-pyridin-2-one

330-332

375

56°

CHN

132

4-({6-[4-(4-Methyl-piperazin-1-
yimethyl)-phenyl}-7H-
pyrrolo[2,3-d]pyrimidin-4-

5.0°

CHN




phenyl]-7H pyrrolo[2, 3 d] pyrimdi n-4-ylam no}-nethyl)- 1H pyridin-2-one

131 4-({6-[(4-(D nmet hyl am no- 330-332 375 5.6 ~ CHN

met hyl ) - phenyl ] -7H pyrrolo[2, 3 d]pyrimid in-4-ylam no)-nmethyl )-

1H pyridi n-2-one 132 4-({6-[4-(4-Methy|-piperazin-1- 5.0 ° CHN vyl nethyl

) - phenyl ]-7H pyrrol o[ 2, 3-d] pyri m di n- 4 %3- yl am no}-nmethyl)-1 H pyridin-2

one a HPLC. solvent system a): Acetonitrile + 0.05% TFA; b): water + 0.05%

TFA. b Gad: 5% -+ 40%a) in b) for 9 mn + 7 mn 40%a). Gad: 20%-->

100% a) {i n b) T pylamhd¥niettyip1Aigyridd(Po a) .  expefinmental [value wjthin 0.8 %

of cal cyl ated ophe Exanple 133:

(2- Met hoxy- pyri gdPB€ 4- vl ) - [ 6- (4- nor phol i p- 4-yl net hyl - phehyl ) - 7H pyrrol o[ , 3-

dl py riTHPLC: $biVenlsySeifil &) AdtdRitiile B @@Jﬂ%?:&@te? OBBI IFA.

(2- Met hoxy - PyraddB%--4 a§%)a) Infy) €t oGhh @B by phenyl ) - 7TH-pyrrol o[ 2, 3-

d] pyri m di nérad: peamd ngb &) iS8) 61 13RI BhinReoary a trace of Nat is stirred

for 2 h "ie&paﬁnﬁhtal Riid wittiin ethegnstlcalcllatdeate sol ution is formed from which

upon cooling to RT the title conpound crystallizes out and can be filtered

of f; TLC (CH2Cl 2/ nmethanol 9:1) Rf = 0.33; M5-ES': (MH)' = 417. Step 133.1:

{4-[4- (% X33: Ry M dkybyibnta- Pe)e- A-hBiiHofh-3LyimSthgl 7H-pyrfsidbla- phenyl)
0

- net hano

[4-(4-cC ? 5i [2,3-d]pyrim'din-6-y|_)-pheny|]-rrpthano| (see Step
G i rhs WeOniid) MiLihoRodiiEh B XLy eRINO spRIdiRs. | T2y,

Chim (195%3 74, 1160; &repare f'rpm thoxy-4-nitr i ne-'1- oxi de by
hydr ogerdyrigndipid-yihemingr @ 8& malengphetineanpdNy ckes ofiNal isstineasdior 2D 20m190 m

degasse - at ) . +) - )

(R -2 5P HBRGL e SRBCHR Raped Mo BBl ardig T ne il pompapd
crystallizes out and can be filtered off; TLC (CH.Cl,/methanol 9:1) R, = 0.33; MS-ES™:
(M+H)" = 417.

Step 133.1: {4-[4-{2-Methoxy-pyridin-4-ylamino)-7 H-pyrrolol[ 2. 3-d]pyrimidin-6-yi]-phenyl}-
methanol
To 4.16 g (16 mMol) of [4-(4-chloro-7H-pyrrolo[2,3-dlpyrimidin-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 Ny-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) chlolroform complex; 0.40
mMol] and 3.08 g (32 mMot) 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 | of EtOAc and 1)
buffer (7.8 g of NaHPO, 2H,0, § g of Na,HPQ,-2H,0 in 11 H,O). 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-y!)-[6-(4-chloromethyl-phenvl)-7 H-pyrrolo[2,3-dlpyrimidin-4-

yll-amine
At 0 °C, a suspension of 1.23 g (3.5 mMol} of {4-[4-(2-methoxy-pyridin-4-ylamino)-7H-

pyrrolo[2,3-dlpyrimidin-6-yll-phenyl}-methanol in 18 ml of acetenitrile, 18 ml 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



ng Pd2(dba)3 CHCI 3 [tris(di benzyli deneacetone)di pall adi um (0) chl oroform
.0.40 mwl] and 3.08 g (32 nmwl) of sodiumtert-butylate are

conpl ex;

subsequent |y added. The red
poured into a mxture of 0.5 |

2H20, 5 g of Na2HPO42H20 in 1 1 H2O).

see

78) tR =8.2 mn;

M5- ES' .

(MrH) !

solution is stirred at 70 C over
of EtOAc and 1 buffer (7.8 g of NaH2PO4
APPer stirri ng for
conpound is filtered off and washed with water and Et OAc;
Exanpl es 67 -

ni ght and then

1 h, the title
HPLC (conditions

= 348. Step 133. 2:

(2- Met hOWh pyriicliEn©Ac whd O B df 4atirbied NEHEY)- scﬂﬁt&my bt)rr&d-larmyt‘rfemﬂ@[c%n@ndh@yr imd

i n-4-

{4-]4- (2f"tﬁ§%

m of di oxane and

- am

4.5 h atE

sat ur at

B R al S5 M Pre

pyrrol o[ 2, 3-d] pyri m di n- 6- yI] phenyl } - met hanol
1.5 M of SOCI2 is prepared at 0 C and then stirred for
j re is diluted -69- with 0.2 |
%rlﬁ tHefedr

a| ned

of EtQAc and 0.1 |

%Beex{#?

23
d]fJCt cangbe obtalnmX%)) extraction of the filtrate.
in 18 m of acetonitrile,

18

of

rrfe'tllnéxﬁ pgﬁdtﬁg

actio

VE- ES' e?hniﬁglmi'gﬂa%n%b re%ﬁ'g%gge%gp
filtrateanalGaousiyl teﬁxammmllomby dﬂnmmyi@hmm exreapendipgtrvedenesdisby
preparin r :%%&9 g methoxy pyridines analogously to Exanple 133
foll O\I\Bd@%éy(;tqgeg%% yl a?ﬁ?)% to the correspondi ng pyridones as described in
Exanpl e 115: Exanpl e Nane I\/B- ES' HPLC a EI em TLC Nunber (MtH)' tR [m n]
anal . T 1-3A—A=—-6=—4=bt }JIIUIIII 4= yl]rr;Ll '*u\
phenyl) - ﬂ%nﬁ?clhga["f 3 dJpyri mdin-4-ylfa Mr§ E& IFIRL‘C pyri glem -one TL?SS
(2- Met hoxyurpher di n- yi) {6 [4 430 7.2 QM@B) tg [min) anal. ° Ry
(4- met hy peraz hrery ﬁg§r pyHahpt25—3 T .
hyl - i’ P4 0. 08
m di n- 4-

nl

d] pyrim dﬁql- 4-yl }4 rgrﬁirﬁ%l ; @l@y%&w%ﬁ“yw razi m-1- 416
phénm)-pirpyabe[23-3- dJpyr i
dlpyrimidin-4-ylamino]-1H-

yl met hyl]) - phenyl

pyridin-2-one
(2-Methoxy-pyridin-4-yi)-{6-[4-
(4-methyl-piperazin-1-ylmethyl)-

430 7.2 0.35°

135
phenyl]-7H-pyrrolo[2,3-
d]pyrimidin-4-yl}-amine
4-{6-[4-(4-Methyl-piperazin-1-
ylmethyl)-phenyl]-7 H-

136 416 7.0 0.08°
pyrrolo[2,3-djpyrimidin-4-

ylamino}-1H-pyridin-2-one
(2-Methoxy-pyridin-4-yl)-{6-[4- 444 7.7

(4-ethyi-piperazin-1-yimethyl)- S

137 0.48°
phenyl}-7H-pyrrolo[2,3-
dlpyrimidin-4-yi}-amine
4-{6-[4-(4-Ethyl-piperazin-1-
yimethyl}-phenyl]-7H-

430 7.2 0.10°¢

138

pyrrolo{2,3-d]pyrimidin-4-

ylamino}-1H-pyridin-2-one

139 375 7.2 CHN 0.47 ¢

[6-(4-Dimethylaminomethyl-
phenyl}-7 H-pyrrolof2,3-d)pyri-

midin-4-yl}-(2-methoxy-pyridin-4-

yl}-amine

bl



yl am no}-1 H pyridin-2-one 137 (2- Methoxy-pyridin-4-yl)-{6-[4- 444 7.7 0.48
(4-ethyl - pi perazin-1-ylnmethyl)- - phenyl]-7H pyrrolo[2, 3
dlpyrimdin-4-yl}-amne 138 4-{6-[4-(4-Ethyl-piperazin-1- 430 7.2 0.10 °

yl met hyl ) - phenyl ]-7H pyrrol o[ 2, 3-d] pyri m di n-4- ylam no)-1 H pyridin-2-one
139 [6-(4-D net hyl am nonet hyl - 375 7.2 N 0.47 phenyl)-7Hpyrrolo[2, 3-d]
pyri md in-4-ylJ-(2-nmethoxy-pyrid in-4:*yl)-amne -70- 140

4-16-(4-D net hyl am nonet hyl - 361 7.2 0.08 phenyl)-7H pyrrolo[2, 3
dlpyrimdin-4-ylamno]-1 H pyridin-2-one a HPLC. solvent system a):
Acet oni t[rlidoe + (A6 DidvetHy)aminainethyk: 0.]G8% TFA] 7.Z43 ad: [20% :=a 1008%%Q) in b)
for 13 mn + 5 m]qﬂﬁﬁﬁo%a%' %@a peri nmentlal value wthinj0.4 % ofl cal cul ated
one " CHRC 2/ Me( FEMYFORI. 3" o THE/ NeOH NH3Y{> . 90: 10: 0. 3 Exdnpl e 141:
6-f 4- (4-|Et hyl - pil pevAriidindd=-yhmmohyH) - phenyl | - 4- (4-fl uoro42-nmet hylj-1
H-i ndol -|5- yloxy)-7Hpyrrolo[2, 3-dlpyriimdine 1.56 ml of J

di i sobut|yl - al umi| YT de (1 Min THﬁi) are added to a sol ution of 130 ng
(0.26 AV )C: Sdivent sysiem: a): Acetonitrile + 0.05% TFA; b): water + 0.05% TFA,

(4-ethyl - pi p&faaziods 1- 400¥%-d) fr h)dor(14rhikh W8HAn 200¥B kY| - 1H- i ndol - 5-yl oxy) - 7H-pyrro
| o[ 2, 3- *cx@¥Fimehei Valbe Withm£9y bl ca@idteaene in 13 nl of THF at -15 C under a
N2- at NS,/ MEDHAIH, B I30:28: 11 of Et OAc are added to the solution, followed
by 0.2 mMTi9f/necaNv,atesh. fpbytion of NHACI in water. After adding solid
Na2SO4, the reaction mxture is filtered through Celite. The filtrate is

concentrated together with 3 g of Si02. The resulting powler is put on top
of a

Example 141: 6-[4-(4-Ethyl-piperazin-1-ylmethyl)-phenyl]-4-(4-fluoro-2-methyl-1H-indol-5-
yloxy)-7H-pyrrolo[2, 3-d]pyrimidine

1.56 ml of diisobutyl-aluminium hydride (1 M in THF) are added to a solution of 130 mg (0.26
mMol) of (4-ethyl-piperazin-1-yl}-{4-[4-(4-fluoro-2-methyl-1H-indol-5-yloxy)-7 H-pyrrolo[ 2, 3-

dlpyrimidin-6-yl)-phenyl}-methanone in 13 ml of THF at -15 °C under a N-atmosphere. After
3 h, 4 ml of EtOAc are added to the solution, foliowed by 0.2 mi of a saturated solution of
NH,Cl 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-dlpyrimidin-6-vll-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 mMo!) of K;CO;, 0.32 g (1 mMol) of tetrabutyl-
ammoniumbromide and 2.0 ml (15 mMol) of 4-methoxy-benzyichioride 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 agqueous
layer separated off and extracted twice with EtOAc. The organic layers are washed with
water and brine, dried {(Na;S0;) and concentrated after adding 13 g of SiO,. The resulling
powder is put on top of a chromatography cotumn (SiOz) and then eluted with hexane/EtOAc
2:1. 4-[4-Chloro-7-{4-methoxy-benzyi)-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.



chr omat ogr aphy colum (Si Q2) and then eluted w th Et OAc/ net hanol 4:1 and
finally EtOAc/ nmethanol/NEt3 80:20:1, yielding the title conpound; HPLC
(conditions see Exanples 67 - 78) tR = 10.5 mn; M5-ES': (MtH)' = 485. Step
141. 1:

4-[4- Chl or o- 1- (4- met hoxy- benzyl) - 1K pyr ol of 2, 3-dl pyri m di n-6-yl | -benzoi c
acid ethyl ester A suspension of 3.0 g ?10 mvbl ) of

4- (4-chl oro-7H pyrrol 0] 2, 3-d] pyri mi di n-6-yl)-benzoic acid ethyl ester (WO
97/ 02266), 2.4 g (17 m\bl) of K2CB, 0.32 g (1 n\bl) of tetrabutyl-

amoni unbrom de and 2.0 ni (15 mvbl ) of 4-nmet hoxy- benzyl chloride in 25 m of

2- butangng 14§ SulmlEE[RE-2: e 05y Ik 11 LG ’ -1' D rhdid{85ed;
t he Ol‘"f" 20

jgste ayer separ ated off and extract ed tw ce

h E The ¢ dri ed
\(MN;ZCDZ)%\gﬂrt)gucg%fgjegﬁlgg 4(5'6"% ? Illz) ¥ ﬁl qi nggl‘ig4 \M%“JL]O’%V%?%Y'tﬁP’dFFYSEOLﬂ ?’I ngrI Sowder
|h Z xglrjlte / oaf]pympndmf-&gd]-dnbnmamg lea'gdhysteqla.l‘rmg (5 PR)o)aid-filves: Sei yd@g-2ariethyi-
a<[ 4 onl BUBSI BT SRarRIRn S5 R Y4 TRIZ F BTTIERI 2 (7T MBI O IR Y ¢
acid et hzyrIDME$et iegatéd IoE o(hebat el BheAeadtich)mikiure isGohentMie ESAvadubb Hhe = 422]

| soelzgat r%% Lér lsstst)l,y/ﬁ% | I?t%e 45 id w%tgre tlt'& %b&@i}%@%?ggparg_ o(fpa Qﬁ‘a@te tw:ce D R
4- [ 4- (4-\FiHIBfOAR- Trmt Anid ldyens@b WarsheD W wtate(r%nﬂ%tnh@xahéae(w$m4 Hriipyrrol of 2
3- dl pyrimdin-6-y enzol ¢ acid etgﬁz ester A m xtu of 3.96 g (9.4 mwol

of 4- [ 4-RcepiEAtgd. Qolﬂ@ﬂwasam%ewm( FyRAshsrans: 1) gives the e compound;

d] pyri mﬂ.@(ét@ddhé&@ﬁé@lﬁwelodzaBWEseS(WH 2554 9 (13 m\bl) of

4-fl uoro-5- hydroxy-2-net hyl - 1H i ndol e (preparatl on see WD 00/47212; Ex.
237) and 2.44 (17.7 mwbl) of K2CO3 in 90 mM of DWMF is heated for 9 h at 95

C. The reRptiueR: HIAUFRIONS 2SRRGB H-MHaBHsly rb%gg#gmib@-fd_@ﬁmsgmssol ved in
Et OAc and water, e aqueous Tayer separated o and extracte wce wth
Et OAc. Tepnzeicagll ethVleplers are washed with water and brine, dried (Na2SO4)

and  congepbaéiattn o?@'SWB%AC/ rrﬁmét)Qﬂﬁ%@ﬂ&'—flﬁ&‘o@-meﬂﬂﬁlH@é‘iaﬁﬁon)ﬁl(étg' Les the

title conpound, ’_S hexane %
Step 141mgt-hoxy-benzyl) 1H-pyrrolof2, 3—d]pynrn|d1n— -yl]- benzo:c aC|d ethyl ester in 150 ml of THF

4-[ 4- (4-Fldps o grﬂﬁlo*'ﬁﬁéthblft lnﬁl@é’iotlént%%vt}teg)’r'és%}ﬁ[:é of @b% @f‘Fﬁﬁ/@%ﬁb% .din-6-yll-

benzoic acid eth est er Hydrogenation of
4-[ 4- (4- “Ergelha }?@thfﬂ[{ragtpql amﬁj@q}n@nyp@{ww@t{tacmde product Stlrrlng ln THFwater,

rlrgg h%xyofﬁt%t?dh' A MY Wit Pl e BgRb P tliediofsdubl ] MBSO+ api-ds Bt Bimepsdier in

)

analysis for C, H, N and F within 0.4 % of calculated value.

Step 141.4: 4-[4-(4-Fluoro-2-methy!-1H-indol-5-yloxy)-7 H-pyrrolo[2,3-dlpyrimidin-6-yi]-
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-yi}-benzoic acid ethyl ester and 520 mg (12 mMol) LiOH-H;0 in 240
ml of dioxane and 5 mi 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-y)-{4-{4-(4-flucro-2-methyl-1H-indol-5-yloxy)-7 H-pyrrolol2,3-
dlpyrimidin-6-yl}-phenvl}-methanone

To 340 mg (0.83 mMol} 4-[4-(4-fluoro-2-methyl-1H-indol-5-yloxy)-7 H-pyrrolol 2, 3-d]pyrimidin-
B6-yl]-benzoic acid lithium salt in 5 m! of DMF under N-atmosphere, 0.38 mi (3 mMol) of N-




and 15 m of 1, 3-dinethyl-2-imdazolidinone in the presence of 0.2 g of Pd/C
(10 % "Engel hard 5125"), filtration and concentration gives the crude
product. Stirring in THEfwater, filtration and washing with water gives the
title conpound; MS-ES;: (M+H)' = 431, e%ﬁrrent al analysis for C, H Nand F
within 0.4 %of calculated value. Step T

4-[4-(4-Fluoro-2-nethyl -1 Hindol -5-yloxy)-7H pyrrol o[ 2, 3-di pyri mdin-6-yil -
benzoic acid lithiumsalt A suspension of 2.87 g (6.7 mwbl) of

4- [ 4- ( 4-ithydiperaZinewind)0l.3 1l (93! 2%Md)lﬁmwaefhb'l-cyanphosphonate are added at 0 °C.

DY | St o o s Perigtih cRRA U £16 risn e BREarA T 2

C. The swltion] watdi ssdbnres TheramtJeow%yers@r@eyveﬂrmmcaé with EtOAE, 1Bslorganic
Filtration at RT angpv\/\iash W th di ft)é %ﬁ’and di et hyl et her gives the title

corrpoundayellﬁbli’@eq% %”‘E}t&ﬁﬁ ng Sifl) Theresulingopdar sl esiop

(MH) oF 2APPomSibgid ﬂaﬂ%ol@mn Sioeand the title compound eluted with
| uor 0- 2- metEx'/( 1H-|ndol 5 yI oxy)-7H pyrro
8mp.

(4- Et hyl - pi perazin f

Lo 5. 3 EAPARImehaRP L4020 et ondlmsee o

4-[ 4- (41615151,13@* Fg?etzhgglg_ 1 Hindol -5-yl oxy)-7H pyrrol o[ 2 3 d] pyri m di n-
6-yl]-benzoic acid lithiumsalt in 5 m of DV under N2-at nosphere, 0.38 ni
(3 mwol) of N -72- ethylpiperazine and 0.31 m (95 % 2 nwl) of

di et hyl opphoft e are added at 0 C. After 60 min, the suspension is
di | ut ed-%xvfd ;;lm%t L,v-\cogh%d washed with saturated NaHCO3- sol uti on, water and
brine. The faliprdog Exaraples srexsywnthesizedianalogedsly W ExampieH 48t OAc, t he organi c

| ayers dried (Na2SO4) and concentrated after adding Si02. The result i ng
powder is put on top of a chronmatography colum (Si 02) and the title
conpound Ezbmpted | Marde  Et OAc/ net hanol / NHBRIS-BS80! BIPLE;® HEledn.( domdi t]iTaGs bee
Exanpl e$ 78) tR =10.4 mn; MsES|; Ht, 3 9, m)I | - {44:
The foll g\?’mkr?gerE) anpl es are synt he5| zed ah T(Ng P\)mﬁ ﬁx [Efjl %xarrol e
Nanme N5iW&2: HPLG-[4- (Elmmw-mq@razﬁtd} Nun13e?1(l\/HH9°|2*BR [rnOhiNl%lrlaI b [C] Rf
142 6-[4-(4-Meth | eﬁh era2|g4 471 12.8 CHNF y
nmet hyl ) 1 phenyl ] i"{ - lﬁ’y‘? —+ i ndol - b-yl oxy)-7H
methyl-1H-indol-5-yloxy}-7H-

pyrrolo[2,3-d]pyrimidine

ad

143 4-(4-Fluoro-2-methyl-1H-indol-5- | 458 10.7 280- | 0.19°
yloxy)}-6-(4-morpholin-4- 282
yimethyi-phenyl)-7H-pyrroio[2,3-
d)pyrimidine

144 {4-[4-{4-Fluoro-2-methyl-1H- 416 10.7 0.21°

indol-5-yloxy}-7H-pyrrolof2,3-

djpyrimidin-6-yl}-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).

® experimental value within 0.4 % of calculated one

° EtOAC/MeOH 19:1
4 EtOAC/MeOH/NEt; 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:



pyrrol o[ 2,3-d] pyrimdine 143 4-(4-Fl uoro-2-nmethyl-I|Hindol-5- 458 10.7 280-
0.19c vyl oxy)-6-(4-norpholin-4- 282 vyl nethyl-phenyl)-7H pyrrolo[2, 3

dl pyrimdine 144 {4-[4-(4-Fluoro-2-nethyl-1H 416 10.7 0.21

i ndol -5-yloxy)-7Hpyrrolo[2, 3 d] pyrimg in-6-yl]-benzyl}- dinethyl-am ne

a HPLC. solvent system a): Acetonitril €+ 0.05% TFA; b): water + 0.05% TFA.
Gad: 20%-* 100%a) in b) for 13 mn + 5 mn 100%a). b experinental val ue
within 0.4 %of calculated one ¢ Et OAc/ MeOH 19:1 d Et QAc/ MeOH/ NEt 3 80: 20: 1
Exanpl e 145: dompdsitibhed capsul es 5000 capsul es, each conprising as active
ingredient 0.2 S of one of é?g compounds of forrmula I nmentioned in the

pr ecedi ng Exgﬁg\f eB?’ESF‘-‘é‘ prep ngas follows: -73- Conposition active -
ingredient 1246urg tal cum 180189 g wheat starch 120 g magnesium stearate 80 ¢
| actose 20 g Pre rahi on prOCﬁ%s: The nentioned substances are pul veri sed
and forced th‘ij"@ﬁg‘ﬂaﬁ sieve 0f"® 6 nm nesh size. 0.33 g portions of the

m xture are pdgnesiueesledrafe0 08bati n capsules using a capsule-filling

machi ne. Exanple 146: Soft capsul es 5000 soft gelatin capsul es, each

conpri sing aRsE ve i ngr edi eg 90.05 g of one of the conpounds of fornula I
mentioned in the precedi ng Exanpl es, are prepared as follows: Conposition

Preparation process: The mentioned substances are pulverised and forced through a sieve
of 0.6 mm mesh size. 0.33 g portions of the mixture are introduced into gelatin capsules

using a capsule-filling machine.

Example 146: Soft capsules

5000 soft gelatin capsules, each comprising as active ingredient 0.05 g of one of the
compcunds of formula | mentioned in the preceding Examples, are prepared as follows:

Compaosition

active ingredient 250 g
PEG 400 1 litre
Tween 80 1 litre

Preparation process: The active ingredient is pulverised and suspended in PEG 400
{polyethylene gilycol 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 kinése activity of EGF-R (HER-1), ErbB-2 (HER-2)
and VEGF receptor (KDR)
The inhibition tests are carrted out as described above. The 1Cx, values for some of the

compounds of formula | are given below:



active ingredient 250 g PEG 400 1 litre Tween 80 1 litre Preparation
process: The active ingredient is pulverised and suspended in PEG 400

(pol yet hyl ene gl ycol having an M of from approx. 380 to approx. 420, Fl uka,
Switzerland) and Tween(r)80 (pol yoxyet Qxl ene sorbitan nonol aurate, Atlas
Chem Ind. Inc., USA, supplied by Fluka, "Switzerland) and ground in a wet
pul veriser to a particle size of approx. froml to 3 pm 0.43 g portions of
the mxture are then introduced into soft gelatin capsules using a

capsul e-{f iGdmpegundifionme| ExangER-147: | hhi bi tHER-Df the| t yr osiDR ki nase
?(r:]}]: \tg: Ely o EGF Ba'?(’gE?;arrl ed(ga HEeR-S"rl beG:d bﬁ&t recgp} Cc’:%k?(sqlfﬁ)ﬁ e-srh:‘aor
sonme of the cogpounus DT T OT@ghgy T ar e| gi VENplgggOW.— - 7= COTRgigyd 1o
HER-1 HER-2 -KDR Exanplg No. [C50 [M ICSO[II\/I | C50 [ 3 0.0031 0.0d8
0. 0107 il 0. 9034 0. OOZZ 9 999@02%1’\9“9031 0. O(IBOU'OZ 006 gnocnﬂzq\@ggoso 0127
0.0043 0 005 0 B49s 2310 00A 8 bos 0. hsy S 006 o 005 0088s 14 d. 0063
0. 0085 (.0927 @5 0.005| 0. 0065.0070493 {16a 0.0@D2 0.016 0. 06D.01F 0.0165
0. 0315 (024543 0-6050--6115-0-0515

7 0.004 0.011 0.058

8a 0.0024 0.0094 0.017

10 0.004 0.009 0.0293

11 0.0043 0.005 0.0497

12 0.0047 0.005 0.1387

13 0.006 0.005 0.088

14 0.0063 0.0085 0.0927

15 0.005 0.0065 0.0493

16a 0.0012 0.016 0.0861

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

107¢f 0.0025 0.045 0.019

116 0.039 0.0155 0.0155




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 75 What is claimed is-1. A conpound of formula | Q-X-R3 N RZ
N~/ 1 NN (f), H wherein RS and R2 together with the nitrogen
atomto which they are attached form 4-Et hyl -75pi perazin-1-yl; R3 is
phenyl; Gis -CH2-; ois -NH; and X is -CH(CH5)-; or a salt
thereof. 2. A conmpound of fornula I, or a pharmaceutically acceptable
salt thereof Whacigelsihédisto claim| for use in a nethod for the
treatnent of "the human or animal body, 3. A pharnaceutical

conposi ti on 1CANGmpiuRE offofrAAQUNd of fornula | or a pharnéceutically
acceptabl e salt thereof ‘according to claiml1l, togetheiwith at | east
one pharmaceutically acceptable carrier, 4. Use of a conpound of
formula | according to claim1, or a pharnaceutically acceptable
salt thereof, for the preparation of a phargﬁc uti cal conposition for
the treatnent of a tunor. 5. Use of a cgﬁp undisof fornula |
according to claim1l, or a pharmaceuticalfly acceptable salt thereof,
for the preparation pi a pharmaceuti cal grosition for the

p 0)

wherein

R¢ and R together with the nitrogen atom to which they are attached form 4-Ethyl-
piperazin-1-yl;

Ra is phenyl,

G is -CHo-;

Q is -NM-; and

X is -CH(CHgs)-;

or a salt thereof.

2. A compound of formula |, or a pharmaceutically acceptable salt thereof, according o
claim 1 for use in a method for the treatment of the human or animal body.

3. A pharmaceutical composition comprising a compound of formula | or a
pharmaceutically acceptable salt thereof according to claim 1, togéther with at least one
pharmaceutically acceptable carrler,

4. Use of a compound of formula | according to cléim 1, or a pharmaceufically
acceptable salt thereof, for the preparation of & pharmaceutical compositlon for the
treatment of a tumor.

5, Use of a compound of formula | according to ¢laim 1, ora pharrﬁaceutica]ly
acceptable salt thereof, for the preparation of a pharmaceutical composition for the
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treatnent of a carci nona.

treatment of & - carcinoma.
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