4- am no- 6- phenyl - oyrroi ol 2, 3-dl pyri m di ne derivatives The invention rel ates
to 7H-pyrrol o[ 2,3-d)pyri mdine 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 m di ne derivatives of fornula |l Q--~X-R3 RL | wherein
R and RZ. LRGSR A P&S%?—Ei#riﬁ\fdiﬁé‘@erﬂfaﬂ%g hydr ogen, unsubstituted or
substit ut ) ic radical bonded via a ring
carbon atom or a radical of the fornula R4-Y-(C=Z)- wherein R4 is
unsubstituted, nono- or disubstituted amno or a heterocyclic radical, Y is
ei t her nothepnesrdion refatesdodH-pyriojal2 drifpiniiding Wegeatives ahd to processsisior, with t he

M 1 ogen e BiRprAy ref, & PRl ek EbRRERand coRpr Rl 1 HORELEE 1" s’ i

a het er ocnd tothe ash ofducb dedvativas uhekiniet ertie dombinstidoswith ohe dr ancoerathec r adi cal ;

Gis C -C7-al kylen -C(=0)-. or, C -Cq8-al kyl ene-G(=0) - wherejn the carbonyl
group is pr@f@ﬁ%%z'agl{yoaﬁ%cqu’%—i @{C&e %eggraﬂwﬁ(mgrr_n@p?u lh t he proviso
t hat Q i sconfpositibn&Sdrshe Céathent ospeCiallPof alpkolifearatre@isdse; swumtas Xtunsowei t her not
present or C -Cr7-al kylene, with the proviso that a heterocyclic radical R3
is bonded via a ring carbon atomif X is not present; or a salt of the said
conpoundsthedndditiod e&tetes to ¥ Brgeros 2 d-dpsyrivhicibe dernwteeslohrrmiuaf t er preferably
have within -the context of this disclosure the foll ow ng neani ngs, unless
ot herwi se indicated: Were the plural formis used for conpounds, salts, and
the like, this is taken to nmean also a single conmpound, salt, or the liKke.
Where conpounds of formula | are nentioned which can formtautoners, it is

meant to Q/ Mg
IT1 I | \N
Rz‘“N\ N N/) (",
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.



i nclude also the tautomers of such conpounds of fornmula I. In particular,
tautoneri smoccurs e.g. for conpounds of forrmula I which contain a

2- hydroxy-pyridyl radical (see e.g. radical R3 of the bel ownentioned
Exanpl es 115-120). In such conpounds the 2-hydroxy-pyridyl radical can also
be present as pyrid-2(1H)-on-yl. Asymmetd-i c carbon atons of a conpound of
formula | that are optionally present nmay exist in the (R, (S or (RS
configuration, preferably in the (R) or (S) configuration. Substituents at

a doubl eroscheps) t8rmid Db FfeRBeRFE S hereiMaftbSpreferatfy haw¥ wihiA e éantdabs f orm
The conmpounds may thus be present as m xtures of isonmers or preferably as

pur e i sdhisdisclasues thedpllgwiag riganingsi: wnless alperwisedodigaltdon at ons and i s nost
preferably | ower alkyl. The prefix "lower" denotes a radical having up to
and including a maxi num of 7, especially wup to and including a maxi mumof 4
car bon aibere the pduralddiro i ysedfoycmrapounds besiltaganel thia dike, thislis takeh delmeaniasarec hed

wth si el I jng. Lower alkyl is, for exanple, nethyl,
et hyl , r"}g(ﬂ,l, %pélmgg?idograg’péiltﬁgﬁ%utyl , isobutyl, sec-butyl, tert- butyl,

n-pentyl, isopentyl, neopentyl, n-hexyl or n-heptyl. A kyl Rl and R2

i ndependently of each her, are pref.eraply. methyl . ethyl, isopro or tert-
byl - SRBRE SerRPiRgt )l peity e Bh@rveR e oringBiePiers TR WY IR T oty
or propyhcludeones tieg katynérs of suchexcampuads bhiaxyuian. mgiahtivaar, @epesdrishl yocurs

met hoxy. 3 Substituted Eref r abl wer al

| kyl s, . I | .as,defined abqgve
wher o oeddPt fIpPROUNgS Sritiya, | Wk Conteipa 3 udmse i BoicHl (i d radienl s
€. g. amidgighe belb@vpentdnky Exginpizs NSN20).-1h @ueH corfpdiida then2hyikoxppefidyl
al kanoyl agﬁ 0, N,N-di-|ower al kg&gw_’ﬁm no, hydroxy, |ower al koxy, |ower
al kanoy|"adiFa\&@n 25908 BIPEENAS RYdrd 1 TRPRYh, carboxy, |ower al koxycar bonyl |
carbanmoyl, N |ower al kyl-carbamoyl, N, N-di-Iower alkyl-carbarnoyl, am dino,
guani di no, urei do, nercapto | ower al l%rl t hi hal ogen o;y a heterocyclic

r

radi cal .ASYIRREIE Grrogn Alar)s o compoyest of w%gw@ha@r& tionally RIGR Fiayesist

pr ef er abh yYhdWRII @9)or RS fcopfidiiration, Pke%érdblyliromr(l:zabk(ss)mh iurhOE ISUBL RMENtO T
nmor phol i nyl -1 ower al kyl . Preferab unsubstituted or Eu stituted cycl oal kyl

R or RAesIBleRondsH iafay Be pieseat Bt~ (aforms W@Ra (7 E)degaclha sgmpounds

unsubst il fds B Péseht 88 BSktutedlar hokmrEBr Srefdrat) ky bushesbi. t he  substituents
are selected frome.g. unsubstituted or substituted | ower alkyl, am no,

N-l1ower alkylamno, N, N-di-lower alkylamno, NIower al kanoyl ar ni no,
N, N- di - |periratst ERp3ONeEmSED 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.



hydr oxy, |ower al koxy, |ower al kanoyl, |ower al kanoyl oxy, cyano, nitro,
carboxy, lower al koxycarbonyl, carbanoyl, N-Iower alkyl-carbanoyl,

N, N-di -1 ower al kyl -carbanoyl., am di no, guanidino, ureido, mercapto, |ower
al kyl t hi o, hal ogen or a heterocyclic radical. Mno- or disubstituted am no
is am no substituted by one or two radi3als selected independently of one
another frome.g. unsubstituted or substituted | ower alkyl. Disubstituted
amno R4 is preferably N Ndi-lower alkylamno, especially N N-dinmethylam no
or N, N-@j I 20
car bon St raHRTIHIRis s BRI PRE g ISITTa oBOR Rh® FRRE IS Mk Rriy

r adi cal che\subgtitueotsmraaydre Brelsamtgsu@nmeg aminof Noawer afbylalyvriq»eNdMaipwas whi ch
are premgfam.e(o j\ﬁlo%?%ﬂa@@ﬂ%mot W%Prow%ﬂ%ﬁ?gé}ﬂmﬁuﬂﬁ %Rue? ﬁ’<'o Or tri-
cyclic radrcal cyc P Crad such
as e.g. ldvmaﬂqaeoylrla@eca!ksnom ayml, hlabecbrbémmwertaﬂ(obcy@rmyl mrlmdwoyl N-
nonocyclic r teroc I|c r adi caont ai n ed carbocyclic
adi oo Rk hamer R R BYRE AR ar o ok aferking o B8, mERepBLy o

t he nol emdralkgfthiboiamgen dr avhetemcytlitgaditalm of the fused carbocyclic radical.
The heterocyclic radical (including the fused carbocyclic radical(s) if
present) is optionally substituted by one or nore, preferably by one or
two, ragubstitSted uikyl lasam 32 am&ﬁ@;&éndﬁauﬂ;&df déich omﬁasmaftemmﬂd@mrloaém&yl am no,
N—Iomer alﬁykfnln@ di - | owe Lq no, N-|lower 4 al kanoyl am no, 4

, N-di - O-ENEE] ylammaqﬂowg,r aF‘V(l‘HrrBQ%’ oliryliowenflcyloxy, bower aWacc( tOWr
alkanoyloxy cyano, n|tro car boxy, | ower a4koxyearbony| car bano) Fi ,

Bowes ai.i v3i - carbanpy NN-d | ower iI%,éyé-carbarm s an1d|no ﬁuanldlno uTe

do, ner€ ﬁﬁrabfyﬂf'@é?“méﬁﬁﬂ suhstituted cyclealigh Ry of e FORAIRE dFomhP P A0 R CaMbEBY ct t ¢

cadi cat atoﬁnéaar&p@teggédug/ unBUBSTtited lor alse\wBbstabtey Icamsnge@alkw Wwhereiflithd ower
al kyl - pi pera2| reyti, phvivhyti, tedrai ydcop;san4 p rtdyt

Subst | ¢ BURSIUSISATaSBlefiec TOM Gy HnsRESHHIEQ br Hiibis wq)'sewrawlky'eéra@edéﬂw

Pysssobgkiyiariing, N lﬂldﬂ%We‘#féIkglahQM@rNM atkaB&AZMMet N Ni—%-lolv@\*\'ﬁ!kanoylammo
al kyl - p| pera2| nyi or rnorpholinyi. A heterocyclic radical R R2 is as

def i nedhylieve Igviar alkoxy. dewercgikanay! dawer akanpyoXy. ciyant it Sarboyy. ‘?‘ﬁ%’t it is

bonded gmomarﬂcﬁ?t c%aﬁﬁ?l mbﬁéﬂblﬁyl%rﬁé?ﬁd%|P@NLdl%@eraaIKle&Brb%ﬁfo?meﬁﬁm
Pr ef er abl erocyclic radical | ower al’kyl - pi péerazi nyi or

especi aQP?"‘EiF‘%-f‘EP'F’@d“?@?P‘é’nM%}?%’B’H?J halegengfe haterogeclicdediealdi cal s R, and R2
represents a heterocyclic radical, The other is preferably hydrogen.

Mono- or disubstituted amino is amino substituted by one or two radicals 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



A heterocyclic radical R3 is as defined above for a heterocyclic radical
with the proviso that it 1is bonded to Qvia a ring carbon atomif X is not
present. Preferably a heterocyclic radical R3 is, benzodi oxodyJ, pyridyl
substituted by hydroxy or |ower al koxy, or especially preferred indolyl
substituted by hal ogen and | ower al kyl-4Ff R3 is pyridyf substituted by

hydr oxy then the hydroxy group is preferably attached to a ring carbon atom
adjacent to the ring nitrogen atom A heterocyclic radica) P.4 is as

o Ly asHER el IR ERE RGPl Y anelgy 'B%sfamﬁ%%v*eiazyé

L o?et henalkvahhyiox)e CYAna, og@ncatbony,tl@wmlmycarbpnﬂr @raamayjbﬁdoxf_/maim’ ’ f

eteroc e cu'

net or ooyatteEeyL AT Ruyes o buRtBYT SRUIRE Bl D, Gk e JNE, [ OV

| ower afalkylﬂmomrrmbgeny? , di-lower alkyl-piperazinyJ or ncspt ~a’>ss~~. An
unsubsti |l uEd or s-obsti \ ted anma is sad?cal R3 {ias ii to 20 carbon atons

and is unsubstituted or subslituted, for exanple in each case us)sutsQuted
cc sc bMo%&pl%ﬂerle?rarhéterocy&hE’lr@dlﬁl@d)bytrcﬁdsnyhﬁlpbﬁﬂjdl|UW§dalaqu:lT;Bériazinwaﬂil@@ér R3

s phen \ substjtut o) c,.rad refer
Cobot T iPiB AeRY. BrRea B ey BaYpe ot drk i Ph U Ane of IVbbosre
anot her jgwe® Ao cﬁfb@Hibcﬂ@mi}I SéstQGaW pymﬁiah 1tptp@h@y1 l@WeBQIRWﬂuSé#bﬁﬁWdW\Br

al kyl, am no ower —alk m no, ower al kyl am no, N-Iower
al kanoyf%ﬁrﬁB‘Y"Npﬁaamyll% rpQP’KB(hoyl am no hydroxy, |ower al koxy, |ower
al kanoyl, | ower al kanoyl oxy, cyano nitro, carboxy, I|ower alkoxycarbonyl,

car bam)yl N- | ower al kéa-car bano N, N-di - | ower al kyl -carbanpyl, am di no,
guani di Adet&IPEYi6 radieal Bapt Bz 19 el ingriappry o5 adfileneay digaadicaludin the eroXisabl y a

subst i t W is BéRIHAlh the' Rdi @the RoleculPbEBIthuia YRRLA fitd BS/bBY aRME MEffiYiEa
radi cal s sel ected i ndependently of one another fromthe group consi'sting of

| owner ahRiprocysli meicakiyavdse/s IavsRalkyapiessazinvhen eperalupgi etz yl oxy. Hal ogen

is pri ”ﬁartl‘ah%dr{)b#@hfl If ©Rb Of the tROIEMCAS R, 38 .R,GEPREEAL IIhdibrdeydic radiah the OF
br ono. ene may be branched or unbranched and is in particular

C, - C3- apityr@rféefer@lyhyﬂr%qm ene Gis preferably C, -C3-al kyl ene, nost
pref erably nethyl ene ( CH2-). If Gis not C -Cr-alkylene it preferably
represents -C(=0)-. -Cr-alkylene X is preferably C -C3-al kyl ene, nost

pr ef er abl rptqmgmp @q@a( R@ﬁzﬂ% dQﬁnegtql?gy]e for athedgrpryqlic @qil@lgyth)the proviso that it
is bonded to Q via a ring carbon atom if X is not present. Preferably a heterocyclic radical R,
is benzodioxolyl, pyridyl substituted by hydroxy or lower alkoxy, or especially preferred indolyl
substituted by halogen and lower alkyl. If R; is pyridyl substituted by hydroxy then the
hydroxy group is preferably attached to a ring carbon atom adjacent to the ring nitrogen

atom.

A heterocyclic radical R, is as defined above for a heterocyclic radical and is preferably
pyrrolidinyl, piperidyl, lower 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 alky]—piperazinyl, di-lower alkyl-piperaziny! 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.



Qis preferably -NH. Z is preferably oxygen or sulfur, nost preferably
oxygen. Salts are especially the pharnmaceutically acceptable salts of
conmpounds of formula I. Such salts are formed, for exanple, as acid addition
salts, preferably with organic or inorganic acids, from conpounds of
formula i with a basic nitrogen atom e$pecially the pharnmaceutically
acceptable salts. In the presence of negatively charged radicals, such as
carboxy or sulfa, salts may also be formed with bases, e.g. netal or

anmoni u : ' t.al: .o ' . . 15,p 0r
anmmoni u%@g%r%}gy?mﬁtﬁ ﬁ'glém%(ga@rm és{%irtghélﬁg engAr; g%’?@%%sté@@%gﬁﬁ%g%?@ﬁi%r y
nmonoani rigprefénablylphepylesibatitutedfby-oneasrirsorgsubigtitaerds aelealed dndppengently df meesane

nol ecul e f ; Al sp f i.nt l ts. Fqr

"ot ati ol AT IR B te coriistHa Bt b (sttefer PRSI o1fd Arfino Rlower
phar mac ealtylarainby N Ndiclowpt alkylamireaNtiswef alkareyvamihe, NNedidbwer dkampgtetih@r at es.
Only th har ceutlikcallI acce ta]b‘ge sa%ts r free conmpounds gif t he
occasi orVAIPYeOwe] AkPRL 1N AkAPOR loeh ASEPOY: DTG0 SHTP! GHET Al NG

t hler apetﬁni%@quﬁeonﬁr@rbm@ﬁh ) m?mérrw{ye-ﬁagenwe]@mﬁe?wek aikyra@mb@ﬁﬁwh?nmhnm ef
rel ati onshi p,. between the novel co unds, | re rmand in the form o
thei r s UBBICNG, LIGRR. METERRIGHORST TSV Mimenctalogen. Mashpreteiphya soaiteds  f or
exanpl e drombti€radisal Rf isqgHehPrsudstituary drieCstirh@rd radicd)b eeleetea lindepeResHtE of
her ei nbef ore and her?,l nafter any. r?f erence to the free conpounds is to be
under st G6& aOhesfromt § ﬁ@r%*f%ﬁprls@('f‘ﬂé’ toWEF 8¥Yo ARy hYLaKy- dowelalkaxy, agiegelt e and
expedi endnd bERgyBRPOUNds of formula | have val uable, pharmacol ogically

useful properties. In particular they exhibit specific inhibitory
activities that are of pharmacol ogical interest. They are effective

especi alhafogesh B Ak flusfd Thidfo, HreiAs @r iddbi Sdgeeiafly ASHOOENIbbWribRghaDr e) as
inhibitors of serine/threonine protein kinases; they exhibit, for exanple,
powerful inhibition of the tyrosine kinase activity of the epidernal growth

factor recephiRyietdfday B bratnell oFURBaAcKd @A inl pasculat @ﬁc%ﬁk&%ﬁ@. tyrosine

ki nase receptors, together with their famly nenbers ErbB-3 and ErbB- 4,
play a key role in signal transmssion in a |arge nunber of mamralian cells,

i ncl udi m-cﬁa@@n@el i Eref&%@?(d@@-a\’lkﬁ@ﬁé, st pleférablySnethfbhé (-eH Hhe i mune
system and cells of the central and peripheral nérvous system For exanple,
in various cell types, EGF-induced activation of

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



receptor-associ ated protein tyrosine kinase is a prerequisite for cel
division and hence for the proliferation of the cell popul ation. Most

i mportantly, overexpression of the EG--R (HER- 1) and/or ErbB-2 (HER-2) has
been observed in substantial fractions of many human tunours. EGF-R, e.g.,
was found to be overexpressed in non snall-cell |ung cancers, squaneous
carci noma (head and neck), breast, gast@fc, ovarian, colon and prostate
cancers as well as in glionmas. ErbB-2 was found to be overexpressed in
squaneous carci noma (head and neck), breast, gastric, and ovarian cancers
as wel | mtalisaltg)|dr @fseniumlsalta déth tainimonio ot Sliiabiet drganit Benitey, @atngs lerage
activity of the EG-R, the conmpounds of fornmula | also inhibit to varying
ext ent sMPABM5Pot ei n tyrosi ne kinases that are involved in signa

transm ssion nedi ated by trophic factors, specially the vascul ar endot heli al
growt h factor (VEGF% receptor famly (e.g. KDR, Fit-1, FIt-3) but also ab

ki nase, In 188 pErseace ¢! @ b3pic grpymardan ﬁ?‘gr&" ‘?Lfi’e'nﬁ%ﬁqr?e siolesule, ae%ftﬁ‘&ql‘&ﬁ ©f c-Src,

Lck andidmiiia |t,ﬂ%,a|ggl?@{n Rrhssenef the EGF receptor family such as ErbB-3
(HER-3) and ErbB-4 (HER- 4), CSF-1, Kit, FG- receptor and the

cyclin-dependent kinases CDK1l and CDK2, all of which play a part in growh

regul at I j S.
eaul 3 EaeaRlod cAIRIPRT ABoI® R ARl se ph At Rlan BB ASUL S
known Wtsh&mwample rigratgsl o peshigateseOniydberbharmacevtinally eecanidbie saltsneti n of
the EGH; itiéH rop. J.
Bi ochem égg%bgﬁgdsz(%\# %1‘1938%']8?% s&égﬁee %‘rﬂ'}}?hﬁ? HE concg ?'“\RAS%IH attgﬂl bi t or,
t he conthetapgstiofisé,amaithesd anethérefare prdferrethzyme activity by 50 % (1¢c56), for
exanple in a concentration of fromO0.0005 to 0.5 }LM especially fromO0.001

to0.1 pM As well as or instead of inhibiting EG--R tyrosine kinase
act i vi t ip, viewmef themieaerreintionship betmegen the advedbcompiunds imfrhe formeamkinghefortrhi s

(o 1, PSSR chd B8 F S0 oy Tt LA L e BSR4,
tyrosi nwrlﬁcaweo(lﬁﬁmm;atm‘amf the ndedi epmipnants, hereinbeforplaed hersihaftpoasyy to t he
3 e obtncdlgeTeR by it BRI ES RGO e Ersfhoniid oG
its actsahst ¥s apppriate mad expgdieans of protocols known per se, for exanple in
accordance with T. Akiyama et al., Science 232, 1644 (1986).

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.



Surprisingly, the conpounds 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 dual

i nhibitors of EGF- and VEG--receptor famly nmenbers. For inhibition of KDR
and FIt-1 and inhibition of growth factér-induced proliferation of HUVECS
see J. Wod et al., Cancer Res. 60, 2178-2189 (2000). The conpounds of

formula | inhibit e.g. the KDR tyrosine kinase activity with an | C54 of from
about 1 jniifoRAHbibiling WMe SRHE Bhise 4diom &AY Gﬁ:-ﬁ'\/{hteQ:oﬂﬂﬂ‘JE doP PM 8 The
action o th]eoco o'ungg oe% formula | onI Ig)GF-i nduced’ phosp ory?a?flson of the

EGF- R céermsda balse mibitdd varyinchexteniaeiheasstein dyropiapikiniasesithal atsniaveleed | i ne by
nmeans : R oV ir: i in. U -] , . Chem

s 11 SRSt et AR Hal e spedipBdR Seslercndonblid (T
| exhi bigroveth a6 VEIGF )apperdo feeile Ke.gf KD Bit-00RI-Bpbut algo atidkirnasepounds of
formul a Q .nhi ki f = ver.e i Cl - H596

non- Smle#pg%%lﬁ%%%dh@%e gifﬁgﬁng’%c%hﬂgﬁofl?e&ée&%g;c.'éﬁ\‘/'\%—%;ezl I?‘Bé%'?d;'w?t nti cancer

Res. 19(@lher merititts 2PBe EGP septatfamaily $.ebGsdErbBEp(HER-3hbed ErEB-9IHEB-1 M In
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brieflyMEESEI-ows: NCI - H596 cells (10 000/ microtitre plate well) are
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measured using a T)i’tertek Mul tiskan (Titertek, Huntsville, AL, USA) at 665

nm 1C50 val ues are determ ned by a conputer-aided systemusing the fornmul a:

1 G50 = [acGlaNamtorindidst SHiknibitiRPETH R Yrosinéldnbas btlvits, th@ @ompounds of
formula 1 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.



The 1 C50val ue in those experinents is given as that concentration of the
test conpound in question that results in a cell count that is 50 % | ower
than that obtained using the control w thout inhibitor. The conpounds of
formula i exhibit inhibitory activity with an 1C50 in the range from
approxi mately 0.01 to 1M The conpoundsBof formula | exhibit inhibition of
the gromh of tunmour cells also in vivo, as shown, for exanple, by the test
descri bed below. the test is based on inhibition of the growth a % quam aUs
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microtitre plates. The test compounds [dissolved in dimethyl suifoxide (DMSQ)] are added in
a series of concentrations (dilution series) in such a manner that the final concentration of
DMSO is not greater than 1 % (v/v). After the addition, the plates are incubated for three
days during which the control cultures without test compound are able to undergo at least
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 = [(ODiest - ODstaﬂ)/(ODcommi - ODstaﬂ)] 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
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3 to 100 mg/kg of active ingredient, distinct inhibition 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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to whi chyiLBEY 2R iRviNdR HED AR oPRINPLRAYSH afo 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.



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

C -Cr-al kylene, 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 anpregerehéd i3ighgn tupa dfcﬁn;ﬂﬁmqaﬁmmm Dohereh a radical of .the formul a

R4- Y- erein. R bs e 12 nono-. or disubstitut m no or
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via arin naom| not present a salt there
preferer&d@als further given to a corrpound of formula 1, wherein R, and R2

are each L RAERLFSI iRl ot B5 LA HPOb OB Bl tharclly I Oy | over

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
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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 X not present; or a salt
t her eof maBpeoi dibulpstibfted emi® drsa fetetdepelicabdioalgionning up te @fheathod adéms,or isul a

L o™ Bt oo iy SRE 5RO bl 0 Y 3 g 0
R|4ki is dhydirogen; GI: kyl am nol, pylrrol i di nylj, | pi peri dyl, ] | ower I

iyl AR shd R sty R e el i Shichitiey freSailea RS higeRsyel | "
hydr ogeradicdl c&ntaﬁhﬂ? URtot200&irbet atetish the nitrogen atomto which they are
attached forma radi

f cal. selected fromth roup consi sting. of rrolidinyl,
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
1

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

hydr oxyq 5OMBL; gagkoxy, hal ogen and benzyloxy; Gis -CH2-; Qis -NH; and X
is either not present, -CH2- or -CH( CI—I?,?_| ,Wth the grovi so that substituted
pyri dyl XAgejtker nobpegsarhar LLralkgerarmibriha pevisorthat 3 Betemcyplicdadiept Rof a sal t

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

especi aPf 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)
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manuf ac ﬁﬁm ds of the formula I, especially whereby a) in
or der té}b%faézp %ée'}&gmc ﬂﬁ’ﬂd of formula 1, V\/nerei n Gis C, -Cr-al 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/fmétowan alkyl, fiydroRY, lovoeyealkamy, lmlogertm;i berizylogen at om t o whi ch

t hey ar%gv\% ched forma heterocyclic radical, a conmpound of the fornmula 11

C---X efein Hal is halogen, Gis C -C7-alkylene and R3, Q and X have

t he nmeafiisgdHasndefi ned for a conpound of fornmula 1, is reacted with a

conpoun ornul { are each

indepengéﬁ%ﬁtfr(?f) ?rﬁéeot her I?I'Ré%}b'gée'—?’) %é%ﬁ')es ﬁ"ﬁ% I%%Lgétqm tp??%fled 3l kyl or

cycl oal kymdedosia a ringtcartmoyedbmdf X schat predeohded via a ring carbon atom wth
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



the proviso that R, and R2 are not both hydrogen, or wherein R and R2
together with the nitrogen atomto which they are attached forma

het erocyclic radical; -15 b) in order to prepare a conmpound of formula I,
wherein Gis C, -C7-al kyl ene and wherei 34 is aradical of the fornula
R4-Y-(C=2)- wherein R4 is unsubstitute nmono- or disubstituted amno or a
heterocyclic radical, Y is either not present or lower alkyl and Z is oxygen
or sulfur, (i) a compound of the formula IVI | /R2 /CMN Hal-Y G wherein
Hal is baitsag‘ehese&dmp@ndé:mﬂdylgener,a! Eats toxy pereasad solbbilityeamal toiimgroved
substltu nt s ynbol s have the nmeani ngs as defined for a conpound of

f or mul aPPY4&e eam@ W%Degr%ﬁ m1l, is reacted wth a conpound of the formul a
R4-H wherein R4 is unsubstituted, nmono- or disubstituted amino or a

het erocyclic radi cal cont ai ni n t |east one nitr ring, atom erein the
ot er oY BF POTPSHICE B f4raia ok stk Tetof A RIGRT B0 YA S BINGE WA PIRCPSESAPAMDY ogen
ring apérge (@ke (alsb)EFaegpozmlw@ 02288, WD 197)27 156 ¥he WD B8 7796 Cthdughabky ! ene
and t he remai ning ?trl tuent s, and S%//ﬁ’ nbol s have the neanings as defined for

a corrpoB’i?d'OH?ijS?‘fﬁﬁ’Pg e mapuiacturgio ?HO@PEHW&&JHE%FW'% gspedelya VI - 16 R~
Yz CQuhMeby / OH wherein R4 and Y have the nmeani ngs as defined above under
formul a | and Z i s oxygen, V\hereb')l‘/)ra conpound of fornmula | which results

from pr abiesdesto prepase acempopsd gh BHa yhergins és EeGralwlsnepadwhemie Rive

CO”POU”Qnd\h%EaPé éhch ah@ep%'ﬁhta gof%e bmephﬂi?rbgérp lﬂ&@m{&e@oF%ﬂw@ Qfyrlopr mul a
1, wherein is -C(= | ene- =0)- wherein the carbon I gr oup

i s att aeYriapleyd Qfﬁé"WOF&C"ﬁﬁ(ﬁ@%} boad Yin SUHE C@rbeﬁbatﬁm with $ye proviso that
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

AN N N/) (-
H

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;



Q,,X-R3 LI - O(Cg Cs al kylene wherein the substituents and synbols have

t he nmeani ngs as defined for a conpound of formula |, is reacted with a
conmpound of forrmula XIl R1\ - 2 wherein R, and Rz have the neani ngs as
defined for a conpound of formula |; 15d) in order to prepare a compound of
formula I, wherein Gis C, -Cr7-al kyl ene a conmpound of formula 1, wherein G

is -C(=0- or C, -C6-alkylene-C(=0O) - wherein the carbonyl group is attached
to the NR R2 noiety, is reacted with a reducing agent to produce the
cor r espdéi orger oqprppaned: ¢ampdhindiof @rimaila0, wGéreih IGyik @a&h—aﬂiy?endmcewyeréimr&t i onal

ana ar o Tafeal B Redofie {552 PREERERT BIRBIIR.E). SRESIAEU R RS, obt ca

formif andeeesahyieroqyolkt puinbe Mis riha ol peesehbbr lawer gk aedtZ ialogygdreayed,

wher eby tFe said starting conpounds nay also exist in the formof salts
provi ded“tffat a salt-form ng group is present and a reaction in salt form
IS posswb%n@adnd of thedogada ned, a conpound of forrmula | thus obtained is
converted into another conpound of formula I, a free conpound of fornula I
is converted into a salt, an obtained salt of a conmpound of formula I is
converted into the free corrpound or another salt,xang/or a mxture of

i someric compounds of formula | is separated iggfo the®individual isoners.
Description of the prpcess varl ants Regar di ng| process a): The reaction
bet ween a conpound of f or mR,a and a conpowr ﬁf formula Il preferably
takes place in a sui tHibl e/l nert sol vent |y N, N-di net hyl f or mam de,
in the presence of basH such as~pot a3si um cagbonate, (&), tenperatures from
roomtenperq% ‘f, to 100_ C T nathivel W™ t he reaction between a
conmpound of formula 11 and aG conpourtp of Hornmula 111 takes place in a

sui tabl e solvent, e.g. | ower al cohef's, such as ethanol, in the presence of
for exanple a suitable catalyst such as Nal, preferably at the refl ux
tenperature of the solvent enployed. In a conpound of fornmula 11, Hal is

pref er abkreth HaI i@ halogen, G is C,-C-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



Regardi ng process b): (i) The reaction of a conpound of fornula IV and a
conpound of the fornmula R4-H preferably takes place in a suitable solvent,
especially al cohols, e.g. lower al cohols such as n-butanol, at elevated
tenperature, preferably near the boiling tenperature of the solvent

enpl oyed. In a conpound of fornmula IVJ%HaI is preferably chloro. (ii) The
reacti on between a conpound of fornmula V and a conpound of fornula VI
preferably takes place in the presence of

O (1, 2-di hydro-2-oxo-1-pygridyl)-N N N, N=t et ramet hyl uroni um -tetrafl uroborate
(TPTU) and N,N—diisoprogi:ethylanine, or in the presence of (benzotriazol e-
1-yl oxy)-tris-(dinmethyl dm no)-phosphgni um hexaf | uor oborate (BOP) and

N- et hyl mor pholin, in_& suitable inéyDvsoIvent, such as for exanple

N, N- di net hyl f or ai-de;” prefé@ldbly at RT. -18 A conpound of fornula | which
results fron1prodbss b) (i) or (ii) can be converted into the respective
conpound of fornmula | wherein Zis sulfur, for exanple, by using an
appropriate sul fur conmpound, e.g. using reaction wth Lawesson's reagent
(2, 4- bi yhereinBy ABL Y J1RYA g Meanings @F gelivad 2bgeqindpt formulsH ssdes arygem a

hal ogenat ed carbon hydrate, such as dichioronethane, or an aprotic solvent,
such as toluene or xylene, at tenperatures fromabout 30 C to refl ux.

Regar di mipeprby@eesnpound phéorpaieck wiieh ogsulis ermprraeessds) (D or (il issoplionalit h a
conmpoun r eyl f in a suitable inert solvent
such asgﬂﬁ%f%ﬁﬁgyﬁéi%%F%gﬁ?éghgﬁgx?hmgﬁﬁ?%géggﬁTor exanpl e an argon or
nitrogen, atnosphere, in the presence of diethyl-cyanphosphonate, preferably
at about. ' ' Chh R0 1t ed ] ocess d)
s prof S Gaygen SRR ARoRERhRE B ol Wb B o R e
The r ea&{+0Oh wheedie thebtayberk geouplinetachedde thenlBeRovoigivt aaespdesd of fsedulan
ExaaneXJQ or 141, respectively. Additional process steps in the additional
process steps, carried out as desired, functional groups of the starting
conmpounds whi ch should not take part in the react-eiRjmmy be present in
unprotected formor nay be protected for exa@ple by one or nore protecting
groups. The protecting groups are then wholly or partly renoved accordi ng
to one of the known nethods. XN

O
Y A
(C4-Cgralkylene}

Li—O

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——Pi (X1,

r/

2

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;



Protecting groups, and the manner in which they are introduced and renoved
are described, for exanple, in "Protective Goups in Organic Chem stry",

Pl enum Press, London, New York 1973, and in "Methoden der organi schen

Chem e", Houben-Weyl, 4th edition, Vol.,15/1, Georg-Thi ene- Verl ag,

Stuttgart 1974 and in Theodora W G een€,” "Protective Goups in O ganic
Synt hesi s", John Wley & Sons, New York 1981. A characteristic of protecting
groups is that they can be renoved readily, i.e. without the occurrence of
undesi r ehesshydfodetional graops whieh dre preseatipliee Siprtisglconippands of gravedseen) to d)
phot ol ysi § or ternative unde hysi ol ogi cal conditions. The end

bt oduct endeng BEnfeaded lapld aB yEine Bat oo AR Fo AP Rl BritReR Y so be
used agndpestectirng GodpOias alepreés et brddeavide whatedy fties sdib etaplimpesrapo s of

ot her end products of formyla -19 |I. Thus, within the scoPe of this text,
only a A'59 exighipgicem gt salls prexited dhaf grsat-Tergpieg prayeds Present e darti cul ar
desi r ed r&tioR iPSaIElorAfis hesiBK;a | is designated a "protecting group”, unless
t he context indicates otherw se. Ceneral process conditions Al process
steps descri bed here can be carried out under known reaction conditions,

pref er aghy, iFQ&'eési]Eéwé%oﬁ%Ghé b%hhlmarmmsi Sigfed IstohbEn@PReN&SotRdr or usual ly

in the presence o solvents or diluents, preferably those that are inert to
t he reagempsudetiognwadd Bee sompadn ofdorrya his qopvened inksapelb aprobtaieednce of

cat al yskgy ofQ Egﬁ@g}ufkgoﬁgﬁﬁﬁié 1 cdr?]\%Urtté@initéithﬁgre%%;pr%unQ %F taﬂngt%ﬁgﬁlg rairmné’lBr a

exchangers, tyfpl cation exchangers, for exanple in

dependi Aixtugrofiisemerqeorarounda of fasmulands separatgdininthe ingividvalise@ersaor mal , or
el evated tenperature, for exanple in the range from-100 C to about 190 C,
preferably fromabout -80 C to about 150 C, for exanple at -80 to -60 C at

RT, at Deecnplion®fdhe processivarian®: C or at the boiling point of the solvent

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, atnosphere.
The i nvBegauing plogesssal)al so to those enbodi ments of the process in which one

starts fhamaiof HERAND: OB AN Forftud [ nd bAYREnG B 1o BB abfpRnd
carries out the mssing steps, or reaks off the process at any stadge, or
f or s atakeampidosgn msuiableinedrahivent, lrspedaitn V.okdicetyifeinargide oin toe pressmdedof
startin i i f J i j roduces
a compoataes s el ra pitetem il &[RRI IR K Mol IR TR 1081 01
under fGolkerpaibels hegeadion keteeernadofpeurtbe! formudedsed a trmpaind o dorpeiend i n
situ. | th ltahgs Bfa%g(ﬁ{ 5 ggitabte 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 ,2udihy6ro-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.



enbodi ment, one starts fromthose starting materials which lead to the
conpounds descri bed herei nabove as preferred. In the preferred enbodi nent, a
conpound of forrmula | is prepared according to the processes and process
steps defined in the Exanples. The conp§¥nds of formula 1, including their
salts, are also obtainable in the form ot~ hydrates, or their crystals can

I ncl ude for exanple the solvent used for crystallisation (present as
solvates). Starting materials New starting materials and/or internediates,
as wel | fsompowessfdsmiula | whichpesparfadn proce@9b} (esredf candreecdrivisdtiad Heo thee

bj ect of this i tjion. ln the pr di ment h_startir
vt or | o' SRREUVE COBPaTH 9 daEt B ABBIRIT £ roNG oL BBt Bu o B AR A e

preferr%dufummgmwd,Se.fgouﬁag eddotibn eith Lhlvessdrey tdagentn@isebisdss used in the
above descri be gocesses a re known | e of ., bei ng prepared

roc to b) a ,..capa
Rccor di MeEIhEIH o dudewed 2 e R hoER g 102 PeBr Sl R S BT 27199
and VWO QB4R 4< dRhiorShmeHRNBESrEnPApriti® I it aIch asitAILBRd bi Bk, at fehéraagnrsbe
prepared using processes as described in the Exanples. In the preparation of
st art i ndrampeeytalos’c oY% ng functional groups which do not participate in
the reaction should, if necessary, be protected. Preferred protecting
groups, their introduction and their renoval are described above or in the
Exanpl eRRegardipg REOsess Ckhe respective starting materials and transients,

sal ts t Rgfe8aLlotiord %@p{bﬁ:gﬂ%?%rﬁﬂfa kr\ﬁ%mg%&bﬁtt%d omﬁgﬁ!ggal ﬁrQ%}i'aeW{a\ﬁ;\ﬁé orm ng

groups are present a_ reaction w n a sa IS a O. pOS_SI ere the
t er m st aladerig arssitable inest salvant suches & Mpimmeshdfosmamids: andiafandpert tfbre amnies

t her eof ar | g&qﬁ | 1 mi I ound
of for w#aﬁg?ﬁég\ﬁyrg%érg’%ﬂar e r#,gfﬁi%ﬁ%?n e@@%@&cﬁg asgorrp(t)%r?gefgéb%r mul a

VI Q H@Boid@ *R3 (VI1), wherein Gis O-Cr7-alkylene and R3, Q and X have the
nmeani ngs as defined for a conpound

Regarding process d):
The reducing agent used in process d) is preferably lithium aluminium hydride or diisobutyl-
aluminium hydride. The reaction preferably takes place under those conditions described in

Example 79 or 141, respectively.

Additional process steps

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

Protecting groups, and the manner in which they are introduced and removed are described,
for example, in "Protective Groups in Organic Chemistry”, Plenum Press, London, New York
1973, and in "Methoden der organischen Chemie”, Houben-Weyl, 4th edition, Vol. 15/1,
Georg-Thieme-Verlag, 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



of formula I, with e.g. thionyl hal ogenide, preferably thionyl choride, in
the presence or absence of pyridine, in an inert solvent, for exanple
toluene or in a 1:1 mxture of acetonitrile and dioxane, preferably at -10
to O Cor at RT_ A conpound of formula VII can be prepared for exanple by

reacting a conpound of formula WVIII -‘21P'Q’X-R3(VIII), RS p' " (Op
C6- al kyl ene) wherein R5 is |lower al kyl, especially nmethyl or ethyl, and RS,
Q and X have the nmeanings as defined for a conmpound of formula I, with

| i t hi umi.alrumg, Kitm thy deoskeof this text, bnﬂ?btresmly\/reﬁbvablegrxﬁqi bt ¥ et bebﬁstittﬁang

cyclic efhers su h rof ra at the refl ux erature
O Bl e e sk o DL o R L B AR el e, LS

pr epar e¢hdponmeatididtessoteemmpsaind of for mula VIIT1T w t h di i sobutyl -al um n| um
hydride, in an inert solvent, for exanple in tetrahydrofuran or in a 1:1

m xture of dichloromethane and dioxane, preferably at RT. A conpound. of

f or mul aG\ghb}alwggg Borfditiohs- NH- can be prepared for exanple by reacting a
conmpound o R5 (Co Cs al kyl ene) wherein Hal is hal ogen,
prefer al&llsbrqq@rsa)ﬁt@ps sascrisdi f@r%garaw Pﬁ%@d&lb'bv &7 fknown derflienmgnations. or nul a
Vi, ‘S’EF ggmgmgs@fspé&ﬁzaﬁ?ﬁ@ﬁhé?é#% Pﬁe%ﬁseﬁ@éfdr%s@llﬁﬂ%@%ﬁé@g feeldie

rreanl n f1ned a conpound formula I, in a’suitable sol vent
such as sdvemih o diluentss peaferablnthesaibat aledosrd lcsthgu@aigqés nserlierchable tpdiesaveabl y

at the Boud n‘?ﬂn ﬁé@&l"’ﬁr‘és&fc %gta?)%'té’ "cﬁﬁd{r@goé/ t9br 4 L{t?alulsiﬂ&%ig rﬁ@tﬂ'# ytic

conditions 'e.q. according to the con I ONs™s as those

descri beﬁbmpleﬁsre@(cha sorppuEalqmﬂnen b&&wéﬁ@b@/vfor/éx@ﬁmmﬁe of* foenh MBépandihd |
wherein Qis -0-,can @{)(Qe aredfor exa Ieﬁ¥ rea % corrpoudo
f or mul a®f Y€ RXH? ehreagtion JHURTIEPHIARES ! Sphaedgne” EMpFratiediche
noi ety, exé&aplénuﬁ fhe&aﬁgmwndomcttdsrab&ﬁrmolﬂ b’@féiaB%,frdMnab@htn R3 and X have
t he meani n%s def i ned
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



for a conpound of forrmula |, in a suitable inert solvent such as

N, N-di net hyl formam de and in the presence of a base such as potassium
carbonate, at elevated tenperatures, preferably at around 100 C.
Alternatively, the carboxylic acid ester of a conpound of fornula |IX may
first be reduced to the corresponding al cohol, e.g. under conditions

descri bed above for the preparation of-4%- conpound of formula VI1, and then
either be reacted with a conpound of the formula H2ZN-X- R3, e.g. under

condi tions described above for the preparation of a conpound of fornula VIII

wher ei n 1Kareéf, aMHikewite the stBRet Sahiidnlos ANRRRIPR&fed SRbbAMERL, BuEiSISrtRg,
e.g. under _conditions described above for the preparation of a conpound of

f or mul a MAteTalg AL ded ayd reaction conditopsse salgcled asdpmnpalelthe prglemed prepared f or

exanpl e BpbfAdd 0¥k disipegound of formula V with a conpound of the fornula
X Hal Hal wherein Hal is Hal ogen, preferably chloro, Y has the neanings as

defi ned above under fornmula |, and Z is oxygen, in the presence of
triethylanles:.i [ a0 ; : n rably
at R AR i i i e By KSR SroBesset B LB e A o RS 2

conpoundealy Aroparet accorting takodwi pOidessrsefsee alsioyER A8 0AT MVOY 87/62266, ¥@ne and
ter, . " o
doscr | b2 EBRE WOPHF T2 of Bomni GoR] Aflalab oatRERE, GRVEHAEIT

mat er i alpsepared ksingmrocesgEmdsedasicribed imghe Expanpled. accordi ng t o known
processes, or commercially available; or in particular, they can be prepared
usi ng processes as described in the Exanples. -23 Pharnaceuti cal

conposi tn tresprepabliodsf stanidg wsderidit,exsting durictional gndupsnwinich do est pdrticipate in

phar maceutical. ¢ ition hat co i 9 d of forpula I, or a
phar maczhu‘? P@&"‘i’“ﬁ@@%&”&%@‘a&ﬂe Rrﬂ@«[ﬁﬁ ?réjgrr%‘gﬁ)og%%ﬁgg(%%ﬁse ®Fand that can
be usedimspiecial 4nd their téreotal eat destribed abbve ofiis dasEsamplns. topéteadf thehe

tion uch sal , .buccal,

begi nni ng, ositions.for teral, admini str n .
Cectal Srepegtiaaarp pratgials and ks Nl dnbhfinay Biso it BB lpnfe feacuch!
adm ni stpravideaithatsatiforsing groupsene peesehhandimeseadton vith a salbisullsonsozgible.

admi ni St ALL IR 16k SEHERG RloR9Rts TR TR Rnt R RE S e NN e BhE waRRSSHe! 1Y

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



preferred. The conpositions contain the active ingredient alone or,
preferably, together wwth a pharmaceutically acceptable carrier. The dosage
of the active ingredient depends upon the disease to be treated and upon
the species, its age, weight, and individual condition, the individual

phar macoki netic data, and the node of “&dni ni stration. The present invention
al so relates to pro-drugs of a conpound of fornmula | that convert in vivo
to the conmpound of forrmula | as such. Any reference to a conpound of fornula
| is therefore to be understood as referring al so t9,khe¢§0rresponding
pro-drugs of the compound of fornula 1, as appropr@ate and expedi ent. The
invention relates also to conpounds of formula |, of a pharmaceutically
acceptable salt thereof, as such or in the form of<g,pharnaceuti cal
conposition, for ugg in a method for the pr cti§ or especially

t herapeutic treat of the human or anim tola proce@dll),for the
preparation thereiﬁﬂ(\ eC|aII |n t & f oy of Nconphdsi ti ons for the
treatment ofR urs) kylefg)nod of ureatHng proliferative diseases,
primarily tunnur dlseases espeC|aII ose nentioned above. The invention
relates also to processes and to the use of conmpounds of fornula |, or a
phar maceutical |y acceptable salt thereof, for the preparation of

phar mc guLLGRAR, COBRASkHO eg?gﬂ{/ %@gg@gﬁﬁﬁaﬁ@ﬁgmﬁa MaJe%gyAé} Ings 3 2

pharmaceuticalI'y acceptab " e ‘t1ve conponen

i ngr edi @atined iof agegipoecd of leemslail dwiltn ithivec@lumirdemh hydiigso & an nest emgenhl o)
contain i C may be
used |neg ﬁ%gﬁ5¥ﬁ%% %ﬁt EFEB@EH%E@F%Qé% Cﬂgwggeékggéﬁ%a?ﬁmr@ﬁ e the

adni ni steraperaturebf hersotyariseroployexd |ﬁét9mmvely Zdcarnedundan dermiuda Yilveay feor a

phar mac ' [ L [
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suf f er i imgrifgodvana fomwmimir@mvdr@'gpnIMm ad: ‘annmtwrlamldtqhmnométhan@aod ein
tyrosin Eﬁ@ﬁ Iy to a dual inhibition of EG- and VEG--receptor
famly ﬁgﬁ%ﬂ??ﬁe cially a neoplastic disease, conprising an effective
quantity of a conpound of formula | for the inhibition of a protein
tyrosin | I

VEGF- regégpﬁﬁisdO?ﬁpﬁﬁhaﬁgXML§é8$?§ arﬁ%ggg ﬁ%ﬁ §9ac gagg

t her eof compgenchefrfomngla Dat | east one pharnaceutlcally acceptable carrier. A
phar maceuti cal conposition for the prophylactic or especially therapeutic
managenent of

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,



neopl astic and other proliferative di seases of a warm bl ooded ani mal ,
especially a human or a comrercially useful manmal requiring such
treatment, especially suffering fromsuch a disease, conprising as active
ingredient in a quantity that is prophé actically or especially

t herapeutically active against said di ases a conpound of forrmula I, or a
pharmaceutically acceptable salt thereof, is |ikew se preferred. The

phar maceuti cal conpositions conprise fromapproximtely 1 %to approxi mately
95% acvviwe dongivend ehthe feinmgh em;xsles adherein B nad Xdraviedhamnapingsissidegned t he

f nbodi 0% 1 90% act
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pr ef er r pathe phedho@ota bam@mmtaﬁ@hma%m apgleeatconéraperallpds acti ve
ingredient. Unit dose for are, for exanple, coated and uncoated tablets,

anpoul eBrefespbly at aloyBBdePrGri es or capsul es. Exanpl es are capsul es cont ai ni ng
from about 0.05 g to about 1.0 g of active substance. The pharmaceuti cal
conp03|t|ons of the present invention are pregared in a nmanner known per

se, forAbsraiely. Bie sasherylieACiE RS N ASREIPORDS PhigrmyladXunay finshbe resiweedip

di ssol V{h%%oﬁrespéﬁb‘ﬂgﬁélbérﬁjl g Flﬁr%?%éﬁcﬁﬂoﬁ%sbr%@%”ﬁﬂd@@ férethétp%alrétlﬂﬁ%f%e to a
process or a net h for the treatnment of one of the pat I cal conditions

ment i oneeMpRiNg; af derauda VBS?%’CW&PW“%F ke rwasied Wilhi &:@PWB@MSI“Q " aila Kb ti on
of a prptein b'ﬁ@§@rtbe@sarb%% %rltB{e bi%p@ra‘iiﬂf!ﬁlof hH oLh@ % RmESnand

VEGF- recep or % r[aﬁ] nbers, espe0|a y a corresp o%hﬁy neopl astic

di seasewhdrein @(ﬁrﬂ‘ﬂ'ﬂm@lsb%feacfﬁﬂmh acpmp@mncb@fatheraarewda B X\%‘sa@@.leplﬂ%l e salts
t her eof | I
composi £ SRenR e E A HoRE R 5 BB of 8 kB b Tot IR KR
anount d€¥fective against the said diseases, to a warm bl ooded ani mal, for
exanple a human, requiring such treatnent, the conpounds especially being
used in the formof pharnaceutical conpositions. In the case of an

i ndi vi dégbmipavnthgfl farrhddyisbgive po¢paredinr examily hteadiid § cempeuatfifoimutar ed i s
from apgroxi éﬁ%&ﬁngo}trgaftoﬂnﬁ‘lgw oximately 5 g, preferably from

approxi mately to approximately 2 g, of a conpound of the present
invention. The present invention relates especially also to the use of a
conpound of forrmula %, or a pharmaceutically acceptable salt thereof,
especially a conmpoung of formula | which is said to be preferred, or a
phar maceutical | y agcﬁgtabl e sallX)hthereof, as such or in the formof a

phar maceut i Bal—e6Yiposi tHeh with at | east one pharmaceutically acceptable
carrier, for the

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.



t herapeutic and al so prophyl acti c managenent of one or nore of the diseases -
nmenti oned herei nabove, preferably a di sease which responds to an inhibition
of a protein tyrosine Kkinase, especially to a dual inhibition of EG- and
VEG--receptor famly nenbers, especia gy a neopl astic disease, in

particular if the said disease respond§”to an inhibition 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 conpobhairafcebiinatrobmpdsitions, melttum: mgﬁisi cal ly acceptable -fs‘al t gher eof ,
. | . ) . . |
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managenent . of one or  nore. of.the di seases, nentione r ei napove, especially
 hoop! G e eee Bted Fipegial it 4P FFo OF U ieesbes meldpOrtlar g Dkaining.

i nhi bi t Cempesitiensiopbsteral bYmimstnaiok] ilabes rReaicbuedal Yettal &, Sssdciallydrabi tion of
EG-- and VEG-- r_ecept?r fam'IE/ mﬁnbers., A co[;rpound of formula | may al so be
used t PHBVISRLYR 3N IRASEHISHEl SRMIIRRIBPHRICH a3 ARY3YeBPYS. dREATYRSUEHRAt . Such
ant i pr odifcatapeb¥Lad@mitiration ab Wiem-tderamirias, ddpetifdhliPansiPEBE R Rily
inhibitors, antiestrogens, topai sonerase | inhibitors, topoisonerase |I

i nhi bi tefeterras: Ehe comppations: santain femdive nagdientiaigpeyepielerably stogpiber with
deacet y4 E_ﬁ@rnﬁdﬂ@bﬁrﬁélclgéécepf@jlé‘ esirler. THeadbshgs apMel R DinhRIdent Geleriisi UpBhimd or s,

MWP inhibitors, mlfOR inhibitors, antineoplastic antinetabolites, platin

conpouriiseasedapsrraiedand ¢ thg sPREes Msagrnwrighia aad dividual gorgilipn, fher t her

ant i - anghQQ8aI ShaFPERNGHINE da80 BRE A e o 309Mh#istatight | - andr ogens, benganmi des,
bi sphosphonates, antiproliferative antibodies and tenozol om de (TEMODAL(r)).

-26 The term"aromatase inhibitors" as used herein relates to conpounds
whi ch il BiekehtNSvenBsh bREFBIaRISAEYrE-bRIYs of a%ompbBnd BIMERHI2Ah&fcohi&t in

substrat es androst enedi one and testosterone (o estrone and estradiol,
r espect Yivelothe Taepentof faenuvad 25 sygh. Any ratsrencerie ecpmneust of frawla ligspecial | y

exenest @ng. ;{10 ggrurﬁggrfs%e a%f}@]ter}iﬁg P36 td el BFresisiang ﬁﬁ?irgéseoﬁ%%ﬁh%&rﬁ .

am nogl ut et hi , vorozole, fadrozole, anastrozol e an ry especla

| et r oz oPfdormus drasFPRFPrigakexxesiott stered, e.g., in the formas it is

mar ket ed, e.g. under the trademark AROVASI NTM Fornestane can be

adm nistered, e.g., inthe formas it is marketed, e.g. under the trademark
LENTARCNTMNvERitgndelgtes alstiogemppsnds st ferradfa |.or@ pharmaceytisalivaereatabie saits

mar ket eflerdds, ths SHRAGF inthe féiRECTBRATRACEMYEM oARRIchOTR L8 e GPE nhod for the
prophylactic 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 relates also to processes and to the use of compounds of formula |, or a
pharmaceutically acceptable salt thereof, for the preparation of pharmaceutical compositions
which comprise compounds of formula 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.



adm nistered, e.g., inthe formas it is marketed, e.g. under the trademark
ARI M DEXTM Letrozole can be admnistered, e.g., inthe formas it is

mar ket ed, e.g. under the trademark FEMARATM or FEMARTM Am nogl ut et hi m de
can be admnistered, e.g., inthe formas it is marketed, e.g. under the
trademark ORI METENTM A combi nation of 4%e invention conprising an

anti neopl astic agent which is an aromatase inhibitor is particularly useful
for the treatnent of hornone receptor positive breast tunors. The term
"ant i estPrefgrmsé ingivers i ah:arraainacetﬁicatmmositmo Whidhig Suirkihle rbrasdhﬁ:garétiba tb lae
effect of Z ({é ens ﬂg t he. |_!g,en receptor. ]b{eveh_H The tler r}cgifjdes but
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t r ademaekmpais /> I‘élrfeawemhf@raf Jﬂﬁnﬁ@f fﬂihﬂtaelf*oﬂﬁnedhiﬁﬁh@ﬁsﬂa brbtdiP
4,659,516 or | can be adm nistere e.g., e formas it is marketed,

e.g. unbEpsingkingse @sperRyHasihestirTiphibitios of é@ﬁ-ﬁnsp}eﬁ%meag% faminhi bi t or s"
as used hengird dr %%Hé%%ed@i'éﬁlly §cd@9fab|é éﬂltttﬁgrebp t&éﬁ?ﬁ’ér‘%ﬁ‘ﬂat ledst bROT €can,

9-ni t rocanpt ot’hecin and t he macronol ecul ar canptot heci n conj ugate PNU-
166148 Pb@WHMaPWMQﬁWQOM I rinotecan can be adm nistered, e.g., in
the formas it is marketed, e.g. under the trademark CAMPTCSARTM Topot ecan
can be adm nistered, e.g., inthe formas it is marketed, e.g. under the

t r adenmaAPhEVOARELtIKAINOTIROStiep ferthe prirkylastiaskespeciahnhingransutc mammthvér ein
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| i posonmal T ornmulation, epirubicrn arubi ci
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under tgg%ehﬁ?o?%gg”ﬁe}gglfqgnm, é}ef%ﬂ' Doxonab| cin can be adm ni stered,
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mar ket egorfafbrodtidily 309 b ARt NYANER N itedient and forms that are not of

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



The term "m crotubul e active agents"” relates to mcrotubul e stabilizing and
m cr ot ubul e - destabilizing agents including, but not limted to the taxanes
pacl i taxel and docetaxel, the vinca al kal oids, e.g.,-vinblastine,
especially vinblastine sulfate, vincris #ne especially vincristine sulfate,
and vi norel bi ne, discodernolide and epothil ones, such as epothilone B and
D. Docetaxel can be admnistered, e.g., in the formas it is marketed, e.g.
under the trademark TAXOTERETM Vinbl astine sulfate can be adm ni stered,

e. g., | narhbntieffectivesaddinst the sald dizsbesks, ¢ g warmddvoded animaldfierexdmpib NBLASTI N

R P.TM Vincristi.ne sulf,at adm ni stere he formas it is
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adm nistered, e.g., in formas it 1s marketed, e.g. under the trademark
HOLOXANTM The term " hi st one deacetyl ase inhibitors” relates to conpounds

whi ch i we;%rtesérh@ndynﬁéﬁfﬁategg%@é.a@% 815 W 6ia BaRSEIT SRS Iof gr ati ve

activit he term"far nes?/ transferase inhibitors” relates to corrpounds
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whi ch |n opr el nase 0sSess
anti pr olherf@nehq\/@epmrﬁblh/taﬁlseﬁw whichhiespir@R th @niithibibiers of a etcéeleéyrosém@orrpounds

uhi ch 1 et o4 oI R8I B85 br B LAPIEER! RobBRlnd bl gh possess

ant | pro erative tl Vit SucC (0} everol i nus
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cl adri bi'ne tar abl ne ne osphat e, uorouridi ne, gencti abl ne,
6- mer capewbensi ne, hydroxyurea, met hotrexate edat rexat e and sal ts of such
conpounds, and furthernore ZD 1694 ( RALTI TREXEDTM, LY231514 (ALl MTAT),

LY264618 (LOMOTREXOLTM and OGI719.
The present invention relates especially also to the use of a compound of formula |, or a

pharmaceutically acceptable salt thereof, especially a compound of formula | which is said to
be preferred, or a pharmaceutically acceptable salt thereof, for the preparation of a
pharmaceutical 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®).



The term "platin conpounds” as used herein includes, but is not limted to
carboplatin, cis- platin and oxaliplatin. Carboplatin can be adm ni stered,
e.g., inthe formas it is marketed, e.g. under the trademark CARBOPLATTM
Oxal i platin can be adm nistered, e.g., inthe form as it is nmarketed, e.gqg.
under the trademark ELOXATINTM The ter®&%“conpounds decrea5|ng the protein
ki nase activity and further anti-angi ogenic conpounds" as used herein

i ncludes, but is not limted to conpounds which decrease the activity of

e.g. t he'rﬁéaeﬁw"arron%wéé iRAbitels” &% gy@&h&eﬂeratés\&%@a}npohhes ﬁnicﬂ%ﬁm{ ther owt h

Factor (EGF), c-Src, protein kinase C Platelet-derived Gowh Factor

(PDGF), &sdiogap praductian, ms thej GeR¥@rsiop_of the sifsiratesandrastenadions anddesipgipiane
Factor |1oRR&BRE 9hd éétgfdél%sﬁ@&w@wdrhé‘té?ﬁﬂﬁag@ég buk?s%?%nté%%m:&nd

ant i -angl ogeni c corrpoun s havi ng anot her nechani smof action t
decr easi ¢Rpecialy pramestansanthipemastansy png.. in @aristlandmvieroidsdespasiady t he

activity, receptor,
especi ald rﬂﬂ}\o@@ﬁw%& ﬁé’r&%&%g@g}%@ %lgyl%gp }M%rﬁh\/é‘g—g Pg{(;:’%ﬁ ?e"oyg% corrpounds
bi ndi ng Exemmle cancbenadministgrad.t . guiraﬂwetftbmes i ipetketrd, efg. endémibeand

nmonocl o ant nef y | . VWO 98/ 35958
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as described by M Prewett et al in Cancer Research 59 (1999) 5209- 5218, by

F. Yuan ®¢ @T“?W‘ isrparkelsh £-9- HBdRS thestiademagk ARRYIA™. daastiprole samsar 14770,
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in WO - wtmpemxeMIm%mom thesfgingast ibisimarivptedee or Umﬂbﬁytrmengrk
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acti vi t ynafkete@fFea enmpmtraﬁémammmm‘t’c‘s\l%i ch inhibit the EG- receptor,
especial ne Ki pase activit f t c and conpounds
bi nd ng 4 BoeRatid 8AhR EvERRaE forniting o At BEaficeetit SERAd: po aAE

speci f i cahibiords peattiogiedy usefuMEr Bié/teaithént (ol sondria regestonpadithébredst hunorg a | V) ,
EP O 564 409, WD 99103854, EP 0520722, EP 0 566 226, EP 0 787 722, EP 0 837

063, WD 98/10767, WO 97/30034, WO 97149688, WO 97/38983 and, especially, WO
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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



inhibitors such as those disclosed in W97/07131 and W97/ 08193; conpounds

inhibiting the c-Src protein tyrosine kinase activity include, but are not

limted to, conpounds belonging to the structure classes of

pyrrol opyrim di nes, especially pyrrolo[2, 3- d] pyri m dines, purines,

pyrazopyrim di nes, especially pyrazo[ 3,4-d] pyri m di nes, pyrazopyrim dines,

especi ally pyrazo[ 3, 4-d] pyri m di nes and pyri dopyri m di nes, especially

pyrido[ 2, 3-d] pyrimdines. Preferably, the termrelates to those compounds -

S,L _sclhoz @ddb;ﬁhi%xirﬁé‘d ctOpde 6 %H;ﬁﬁ&@ladmemﬁ;ﬁab& %ﬂnW&d,’%Qﬁth@mgﬁpunds
iC ecreases t activity o e pr | Lnas .are, especially those

st aur os[F8 Iﬁ@%@‘?&ﬁ-?%@ea @c??f&@@rﬁﬁqég’(gp'igés%%@”(%mﬁ?&ﬁ i cal

pr epar atglyRihisienss, b.t?f,% the Fole 430¢ %Wﬁéteﬁhé.ghum%'ﬂgéerﬁé&mQB%F@SK’UE@SG_ C
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abarelix, goserelin and goserelin acetate” Goserelin is In’US
4,100, 274 and can be admnistered, e.g., inthe formas it is marketed,

e.g. un ats ; ] -k . as

di scl osgﬁgit‘%ﬂaﬁéﬁ 'E%g%%cltz%gﬁ%ﬁew I?tgré&éﬁ?gérﬁ)tpp g'%g'rt%gheél '%Hsﬁ‘hcgggblﬂgr ein
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" Et r i dotriadermaikdT AX@REBE™a dinhiasgine sellateeag be admiviberédyreng.aim the farsn asiibisket ed,

e.g. under, the trademark DI = . ni,c aci.q'.l' can_be adm ni stered,
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" Ti | udr @Birtigied’ e.g., in the form as it is marketed, e.g. under the trademark FARMISTIN™.
Discodermolide can be obtained, e.g., as disclosed in US 5,010,099.

The term “alkylating agents” as used herein includes, but is not limited to cyclophosphamide,
ifosfamide and melphalan. Cyclophosphamide can be administered, e.g., 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).



can be admnistered, e.g., inthe formas it is marketed, e.g. under the

trademar k SKELI DTM  "Pam dronic acid" can be admnistered, e.g., in the
formas it is marketed, e.g. under the trademark AREDI ATM "Al endronic
aci d" can be adm ni stered e.g., inthe formas it is marketed, e.g. under

the trademark FOSAMAXTM "Ibandronic acf®™ can be adni ni ster ed, e.g., in
the formas it is marketed, e.g. under the trademark BONDRANATTM
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farnesyl transferase inhibitors and/or other drugs used for the treatnent of
AML, such as Daunorubicin, Adrianycin, Ara-C, VP-16, Teni posi de,
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repare mni s escri in the art such
as in tﬁéommmtg)andélﬁ'é?d@ve. Exanpl es: The foll ow ng Exanples serve to
illustrate the invention without limting its scope. Tenperatures are
measured in degrees Cel sius. Unless otherw se indicated, the reactions take
pl ace atTHeTemT Matmcmmsw ededi hetléio dnaudedsebutds not lofitedhe cd'rts:tphaﬁnecismved by

each su i e Ve . el uent,. front ned on
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chr omat agg.apidyr iheitragetriaek CARBERLATEM naxaidiatiolcee bk administered, e.g., in the form

as it is marketed, e.g. under the trademark ELOXATIN™™,

The term "compounds decreasing the protein kinase activity and 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



systens. If not otherw se indicated, the analytical HPLC conditions are as
follows: Colum: (250 x 4.6 mm) packed with reversed-phase nmaterial C9
8-Nucl eosil (5 m mean particle size, with silica gel covalently derivatized
wi th octadecyl silanes, Macherey & Nagel, Duren, CGermany). Detection by W
absorption at 215 nm The retention {1 RBs (tR) are given in mnutes. Flow
rate: 1 m/mn. Gadient: 20% 100%a) in b) for 14 min + 5 mn 100%a). a):
Acetonitrile + 0.05% TFA;, b): water + 0.05% TFA. The short forns and
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trifluor oacet ic acid THE tetrahydrofuran (distilled over Na/benzophenone)

TLC t hi nEGEyeserier ssracilly mirresine kipasa activity piibe BESRfaseator,;and compounds
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dl pyrimd -amne A mxture of

(37 h1 orio. MO GeF255 sty DYRCL SrTaniiRs 6F GrEuRyI. Hof 63 406, WO 99103854, EP
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nmol )

with 0.8 of a 33% s tion of di'ne am né 1 n ethanol (Fluka,
Buchs, MM%&&W@P?@%&BB med, especially, WO 96/33980;

compounds which decrease the activity of ¢-Src include, but are not limited to, compounds
inhibiting the ¢-Src protein tyrosine kinase activity as defined below and to SH2 interaction
inhibitors such as those disclosed in W097/07131 and W097/08193;

compounds inhibiting the c-Src protein tyrosine kinase activity include, but are not limited to,
compounds belonging to the structure classes of pyrrolopyrimidines, especially pyrrolo[2,3-
d]pyrimidines, purines, pyrazopyrimidines, especially pyrazo{3,4-d)pyrimidines,
pyrazopyrimidines, especially pyrazo[3,4-d]pyrimidines and pyridopyrimidines, especially
pyrido]2,3-d]pyrimidines. Preferably, the term relates to those compounds disclosed in WO
96/10028, WO 97/28161, WO97/32879 and WO97/49706;

compounds which decreases the activity of the protein kinase C are especially those
staurosporine derivatives disclosed in EP 0 296 110 (pharmaceutical preparation described
in WO 00/48571) which compounds are protein kinase C inhibitors;

further specific compounds that decrease protein kinase activity and which may also be used
in combination with the compounds of the present invention are Imatinib
(Gleevec®/Glivec®), PKC412, Iressa™ (ZD1839), PKi166, PTK787, ZD6474, GW2016,
CHIR-200131, CEP-7055/CEP-5214, CP-547632 and KRN-633; S
anti-angiogenic compounds having another mechanism of action than decreasing the protein
kinase activity include, but are not limited to e.g. thalidomide {THALOMID), celecoxib
(Celebrex), SU5416 and ZD6126.

The term “gonadorelin agonist” as used hérein includes, but is not limited to abarelix,
goserelin and goserelin acetate. Goserelin is disclosed in US 4,100,274 and can be
administered, e.g., in the form as it is marketed, e.g. under the trademark ZOLADEX™.
Abarelix can be formulated, eg. as disclosed in US 5,843,901.



heat ed under reflux for 1 h. The alnost clear solution is cooled and the

sol vent evaporated. The residue is dissolved in a m xture of '

di chl oronet hane and et hanol (95:5), washed with water, dried over sodium .
sul fate and the solvent evaporated. Purification of the crude nmaterial

t hrough flash chromat ography using first_dichloronethane/ethanol 95:5 plus
1% conc. ammoni a and then di chl oronethane/ et hanol 9:1 plus 1 % conc.
anmonia gives the title conpound; MP. 274-276 C, Ms-ES+: (M+H) + = 396.
Step 1.1: 4-[4-(3hloro-4-fl

uor o- pherhg tarm nanti-aridirpgersd be uBe@ heijepryintiotes, ubisyHot filpied @ bicaltiathidet hyl ester
3.6 g ( 4-(4- | or o- 7H pyrrol o[ 2, 3- yri.md i _n-6-yl)-be nzoi c
acid -et #éﬁg@%m@%'gg%mf%ﬁn”%@%ﬁ@ﬁ&éﬁsﬁﬁ '%ng.g%%%-anm and treated
with 3.5 g (24 mmol) 3-chloro-4- fluoro-aniline. The mxture is heated to
145 C under stirring. After 30 min a clear brown solution is obtained which
turns i nthe t8me Apengadidgse FRlatsh i Pergamidas ang denivativessihgreohhawng apipeoiferativet i on
m xture disps9ed ed in an ice bath and the product collected by filtration;
MP. > OCP C, Rf (dichloromethane/ethanol 95:5 plus 1 % conc. amonia) =
0.29; HPLC tR = 11.66 mn. Step 1.2:4- 4- 3-Chloro-4-fluoro- hen lamno -7H
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water, filtered and dried to give the title comound;, MP. > 300 C HPLC tR
-9 14 ﬁ?ﬁm"%?@ﬁ agidjcan be administered, e.g., in the form as it is marketed, e.g. under the

(3- Chl ongugrf W AREDPRSNIA I dndrbnit Aeein Loy BEBEMHistORBNY. ), 4 treP¥Frh @5 @lig, 3-dl pyrim
idin-4- i -amne 184 ng (0.5 mol

{ 4- [ 4- ( In@Ketedoe §- endasthe hedamark MGRAMAXEp yibadroig agidd taly be @dainistered | -
phenyl } - met j Ldi 4450 55 nmmol )
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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).



stirred for 1 additional hour. The solvent is evaporated and the residue
suspended in water containing a snmall anmount of sodi um bi carbonate (pH -8).
After filtration, the product was thoroughly washed with water and et her
and dried to give crude title conpound;, MP. > 300 C Rf

(di chl or onet hanel et hanol 95:5 plus 1%-cdnc. amonia) = 0.42; HPLC tR = 11.33
mn. Exanples 2 - 8d: "The foll owi ng Exanpl es are synthesized from

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

phenyl)-7H pyrrol o[ 2, 3-d] pyri m di n-4-yl]-am ne using an anal ogous procedure
described in Exanple 1: Exanpl eNaneM P. M5- ES+: TLC - HPLC Nunber [ C] (M+tH) +Rf t R
[min] 2(@echoyementionehemperds) Which can begsed gyeppalinatinngwitma compound of

di et hyl g lhen - 2 vl des o= =) b am ne

3(5- Chl O Rl be PRAEI o] B HER S srsEb g P ST ol me

( 4- et hyldogiimentsgited abgtenet hyl ) - phenyl ] - 7H pyrrol of 2, 3- -

d] pyri mdin-4-yl}-am ne 4(3-Chl oro-4-fluoro-phenyl)-[6-(4-268-2704220. 458. 4
-34 pyrrolidin-1-yl methyl-phenyl)- 7H pyrrol o[ 2,3-d] pyri mdin-4-yl]- am ne
5( 3- Chl d@xampidst uor o- phenyl ) - {6-[ 4- 264- 2664510. 337.5 (4-net hyl - pi perazin-1

-yl meth - phen - r ol - id! iod i n-4-vll-ami n e

6( 3- Chl kg ‘T%Fié?’éﬁ%%%ﬁ"g [‘%E"ﬁ'ﬂ‘?%‘ﬁg'%‘%&l@@é’.‘%’%@LB@“ﬁing b sBofR.

pi peri di n-1-yl net hyl - phenyl )-7H pyrrolo[2,3-d)pyrimd in-4-yl]- am ne
Temperatures are measured in degrees Celsius. Unless otherwise indicated, the reactions
take place at RT.

The R; values which indicate the ratio of the distance moved by each substance to the
distance moved by the eluent front are determined on silica gel thin-layer plates (Merck,
Darmstadt, Germany) by thin-layer chromatography using the respective named solvent

systems.

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

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



7(3-Chl oro-4-fl uoro-phenyl)-[6-(4-298-3004380. 21a8. 07

nmor phol i n-4-yl met hyl - phenyl )- 7H pyrrol o[ 2, 3-d) pyri m di n-4-yl]- am ne
8(3- Cnhl oro-4-fluoro-phenyl)-{6-[4-261-2634650. 357. 53

(3, 5-di net hyl - pi perazin-1- yl nethyl)-phenyl]-7H

pyrrol o[ 2, 3-d] pyri mdin-4-yl}- am ne -32-

8a( 3- Chl or o- 4-f |l uor o- phenyl ) - (6-{4-288-2904520. 43 7. 68

[ (t etrahydro-pyran-4-yl am no)- nethyl]-phenyl}-7H pyrrol of 2, 3-

d] pyri minn- 4- yI);amhnﬂst(B Chl or 0- 4-f | uor o- phenyl ) - (6-{4-224-2264810. 37. 22
[ (2-or phol i n-4-yl no) - nethyl]-phenyl}-7H pyrrol of 2, 3-

d] pyri m®Pn-4-yl ) - 'Hﬁ%t"ﬂépgg‘h -{4-[4- (3- Chi oro-4-fluoro-229-2314670. 187. 41

phenyl amgmo) - 7Hp%bmteh@>e?atu@] pyrimdin-6-yl]-benzyl}-N 6N
di et hyl - et hane-1, 2- di am ne

8d( 3- ChIldro- 4-f | udF’BU%H%?ﬁlF)aC{% [ 4- 282- 2844100. 728. 14

(1 sopr oppgmi no- rrettenawdrofu%ﬁ(d%unad/aerw%ém héndnky. ~>- ) | | + V1,, conc,
ammorira d D chl aranme&-, anel et har al + 1% cona amml\/a K~E-6~-mq.. ~v
“4y)  rdj (ongrdbm-lagsrghggmatography mml ~ anhvdrous potassi um nrbonate and
thenrktyre heat eq.e;ép,t,gﬁnggsfor | hour. The reaction mxture -)s coo)ed and
-tP&)norga jw sAs renvvBb by ARrabon f Hfl Jolitiper Ldill); F LJYa, -b "I
~rv "LAIrr Tiebrur-L-6 -piwbs-aau -m 16 ti?-, ftnoj&Vv,,, t7pvt-b. wskgq AW

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)-7 H-pyrrolof 2, 3-dipyrimidin-6-yl]l-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



12--1 and then dichibronethane/efliano) 9, 1 plus | 1/1~ corc, anmoni a.
Crystallization of the pare fractions from-THF Z2L, nj)~ and' bexaY)es't-M
M) jives Ine Ijb-e conmpound; rn.p. -24b:'Z~ru WX2Z~-. -La3. a!g219, 1:
4-J4-4~R)- | -Pheriy~-ethy~am no)-7Hj2yrrolo - -g2gy -& Yy -banzdc a6dgln
J,t?. 3 -rinidin -n ester 1 J6 9 -1r, 64 - ~4 Vgj ri t-Jf &L:Z -Qppp
r-idia-A- tA- ~~a7nk wkLPtb vj P--,.; ter qVQ U~I M6 ~ ~vesiivu,~,dad in 40
m P-butanol and treated vidth 1, 5 mM (12 mmo~) (R)- phenet hyl am ne. The

m xture (1'5_‘3 lgeatrﬁﬁlom Qre édd@@! and th@b@ﬂultmd’rhlemle |s\lﬁmé¢‘ﬁed Mreflax foenaBrrhblnﬁneue S dI
Lo W #9dpISd i o8 kel redled peayenyifion Py ogpiegs pharonde

14. W 5 cqpled in a5 108 kel tredpd pedte w'iwaterw ), 15%5piu phdrodann)

12 b, f sBRtioh @:ﬁé? h{n)and)wétufm rﬁmnpfrﬁe@owammrhuwemhaekts;@mbvddbwtraﬁlbﬁl e
corrpound filtefed and washed wi th col dn-butanol and ether, rn. 2BZ~~' 9V' T,

;. M Ez~{H yf(q\wper£e$®,7Fluw Budhs, Swirgerizgd), e fﬂiﬁ%ﬂe—d”ﬁﬁw%ﬁ%‘wmﬁf?ﬁydﬂh%e are

SUSpendggvantleﬁlgf){)% I?“SIBM was suspéRed rﬁw%‘))f%}e?ed :ﬁﬁildnefalto -(fg.”théitlhé eu dT
h- <Z~I'Xn rp- ISs- n-- an- eba

f e. eao 'tempwiihdy.m.par SO0 °Gl PPECA=/9.14 mIs % sodi um b ydr oxi de so lution ffI.

57 mM) and water (1-71 rn?~. The solid alumnumcori iplex is renoved kv

fdtravVon (Hft' Super UO-P; -36 Fl uka, Buchs, Switzerland), the f||trate

dri ed ogéep $8d{JiGhiocd-#-4 ‘ g4l g s £ 8l

fllteregigﬁq Egirled to glve the t|tIe conpound; mp. > 300 C Rf

(dichlo ne/ et hanol 9:1 plus 1% conc. ammonia) = 0.43; HPLCtR = 8.71

m n. St dp4 nd{0.5 tnfel) BHKUdBaTHor0- 4—ﬂuoro—phenylam|no)-?H-pyrrolo[Z 3- d}pynmldln -6-yl}-

Il -rhen rr dl pyr.i qidi.n-4- 1- I am ne A
ol ut | ofrEFRRDR eyl Th Mitodale sbigh 147 B O3S molnd drgdhe: &
cool ed ﬁ:ﬁlond@ (40 i, ﬁeblnﬁinol) are added and the mixture is stirred at RT for 16 h. A second
{4[4((R) phe | - et hyl a 0)-7H pyrrolo rimdin 6yILphenyI) nmet
hanol (P¢' @”Oét qy@gmﬁﬁmt)sq & %IB%H”‘?‘ W'@YLHP'?f'qﬂg%dW a%f"fid gmixtuge The
t enper aktir&d fov 1tdRNichBIRRASRE scéhitiyevapofitdd @Wthbh@suﬂ@é(&wp@nééd inv@stefd Or
h. The cold reaction mxture is filtered and t solid washed with tQ uene

and et h&PMaiPY 2 puakapryatisorums bisgbrpals (PH w%éttﬂéter&hr@t'w 8¢ BEPdug) was
sat ur at gehre@gHiWhEHeaawiPRatE 26O bther 8Ad URéd lo dieciibX titks Borhpéii; BRsi <300 he

m xture i.s
°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 |




stirred well
and dri ed
> 320 C Rt

wi th wat
M P.
VG- ES+:

descri bed in

er

under

(di chl or onet hane/ et hanol
(MtH) * = 363. Examples 10 -
synt hesi zed from [ 6-(4-chl or onet hyl
dl pyrimdin-4-yl]-((R)*-1-phenyl

- phé

9:1)

for about 10 mn and filtered. The solid is thoroughly washed
reduced pressure to give the title conpound;

= 0.46; HPLC tR = 10.63 mn;

169: The foll owi ng Exanples are
W1°) - 7H pyrrol of 2, 3-
-et hyl)-am ne using an anal ogous procedure
Exanpl e 9: Exanpl eNaneM P. M5- ES+: TLCHPLC Number [ C] (MtH) Rft R

[2, 3-

3-

ne

[mn] 1476-(4-D hﬁmﬂﬁnqmﬁeﬂpybmgﬁﬁ-2484000.5a . 96 phenyl)-7H pyrrolg
d] pyri midi n- 4-yl - phenyl - ethyl)-jam ne
114 6-[4-(4- Et hy! 7&@\4%%19?@ -qIpyaBid4 A1 (. 38" 7. 14 yI et hyjl ) - phnyl ] - 7H
pyrrol o[|2, 3-d] pyrdphéli N-4-yl)- ((R)-1-phenyl -ethyl)-am ne -
12((R) - 1- Phenyl Jet hyl ) - [ 6- (4~ 254- 2563980 537 91
pyrrolidifn-1-yl rré@-@lﬂfpﬂeﬂuﬂﬂ,ﬂphl?wlbiﬂ“%l R68-266d] | AR i di[rRA3y )75 ani ne - 37
) pyr | mldi nayi T (LT E e AR DR, [Prery ) | et el
14( (R) - 1- Phenyl - @hepyl)-7 Héyralop2 8- 2484120 53a8. 1
Borer 4 ol | PRI Ao Lt of 7€) et e e e
6 (3-Chloro-4-fluoro-phenyl)-[6-(4- | 267-269 | 436 0.40° | 8.66
piperidin-1-ylmethyl-phenyl}-7H-
pyrrolo[2,3-d]pyrimidin-4-yl}-
amine
7 (3-Chloro-4-fluoro-phenyl)-[6-(4- | 298-300 | 438 0.21° |[8.07
morpholin-4-ylmethyl-phenyl)-
7 H-pyrrolo[2,3-d]pyrimidin-4-yl]-
amine -
8 {3-Chloro-4-fluoro-phenyl)-{6-[4- | 261-263 | 465 0.35° |7.53
{3,5-dimethyt-piperazin-1-
yimethyl)-phenyl]-7 H-
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)-




phenyl)-?H—pyrroI o[2,3- d)pyrimdin-4-yl]-
pi pera2| n-1-208-2104410. 3a7. 16 yl met hyl ) - phenyl | - 7H
et hyl ) -am ne
222-2244570,466. 66

16{6-[ 4-

(3,5

- D net hyl -
pyrrol o[ 2, 3-d] pyri m di n-4
16a(6-{4-[ (2- Morphol i n-4-yl -

-yi}- ((R-1-ph

((R)-1-

enyl -

phenyl -

et

hyl ) - am ne

et hyl ani no) - net hyl ] - phenyl }- 7H pyrrol oP273-d] pyri m di n-4-yl ) -

((R)-1-phenyl -ethyl)-amne 16b((R)-1

- Phenyl - et hyl ) - (6-{4-253-2554280. 42c7. 18 [(tetrahydro-pyran- 4 yI am no) -

met hyl 3-jphenyl } - Ayvl- rglp(y[ralo@ 3d] pyr i1 mjdi n- 4- ylj) - am ne-

16¢N, N-Di et hyl - N é%ﬂ; I? - 145- 1504430. 55 bf. 73 phenyl - et Hyl am no)|- 7H
pyrrol of[2, 3- d] py IR W”ﬁ Y ?m"ﬁenzyl } - @t hane- 1,|2- di ami rje

16d{ 6- [ 4= HiEmEom byé/@mrmogw&m%lcbnea RF00. 537 7. 68 phenyl - 7H pyrrolof 2, 3-

d - eth -am

1]62%/25' {ﬂ4.d[% F@gﬁ%S%ﬁééﬁﬁg S?E)rte]t Hyﬂ C)o-ng ! ag16(r)].65‘ 7.66 phenyl]-7H pyrrol o] 2, 3-
- 38 d] pyf Dinfiletbmethand/dthanord: + 4 2pheng lammasizhy| ) - anmi ne

16f[ 6- (*ﬁfrgé!rbﬁg?\?g@é@ﬂé%h@hqw#}m ZRfacpRP3720.33 7. 41

7Hpyrrolo I n-4-yl
Example 9: {6-[4-(4-Methyl-piperazin-1-yimethyl)-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

ester

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-pyrrolo[2,3-dpyrimidin-6-yi]-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®;



((R) - 1-phenyl -ethyl )-am ne 16g[ 6- (4- Met hyl am nonet hyl - 234- 2363580A C7. 27
phenyl)-7H pyrrol o[ 2,3- dJpyrimdin-4-yl]-((R)-1-phenyl- ethyl)-amne a

Di chl or omet hanel et hanol 9:1 + 1% conc. anmonia b Dichl oronet hanel et hanol
7:3 + 2% conc. anmmonia C Dichl oronethane/ ethanol 9:1 + 2% conc. ammoni a
Exanpl e 17:4-Ben to -hen | - 6- 4-dimetBSFami nometh I-hen | -7H rrolo 2 3-
d Ilpyri mdi n-4-yll-amne A mxture of 220 ng (0.5 mmol ) crude

(4- benzyl oxy- phenyl ) - [ 6- (4- chl or onet hyl - phenyl ) - 7H

pyr rol 0[ ﬁu@a qa‘uasél S‘W&He’iﬂaﬂd)ﬂﬂeﬁﬁét@%rbﬂ ober sddiahsoiabvapbrane Thé réé‘cﬁﬁzt@d
th O. (5 a 33% sol uti on of dinmethylamne in ethanol (Fluka,

Buc hs., SWSPQG@Cth’Vat@na“Qfﬁ@ﬁ"ﬁé’&*ﬁé@ giyRdieg titegaropoungs mip-i SGheCifisul ti ng
S0l ut ! Ok AL FAnRthanBPo:3 Phuert, c%%épé?ﬁ?Bﬁﬂ 003, iy gi7g pfpssol ved in

a m xtur |"or onet hane "and et hanol washe wat er, dried
over sodiumsulfate and the solvent evaporat ed The sol i d material is then

i‘rjaggnde eb'®. 3.3 ML ChRI LRS- SR B-71-BydlGi2t 3 b Ghif
9: 1 pl usarhing conc. ammoni a gives the title conpound; mp. 272-274 C, M5-ES
(|v++|-|)+—45@. 1701
(4- Benzﬁ‘gx t'%'ﬁéﬁ@foh ll%'-]?”f? c(%? gr”&'r’rgt 28 mo) l(5'n1y O)mlmt%fue 0130 4 Ieg ‘8| E)yrl m di n-4
- t anSolied {IH#<(Ryed-phersd- eﬁhyiapg@aﬁ%ﬂén[méoliﬂg-d]pahmgmus-yﬁmeﬂunetmodes(3| bed
in steps =
291 Bt Seimon aBefin 8 potienitg EriR L et o MRt BT p it coved
(4- benzyélowly-t@ begydnd-thé ripduehdtioredirfert mnl The cold reaction mixture is filtered and the
phenyl) - 7H-p ol of - d rjmdi mn u5|n anal ogou rocedure
Goscr i bespippaspes A it ik St H2 clode Bty B terand réated
Nunber [ Gigiatrated dium bjcarbonate solution until the mlxiure turns basic. The mixture is
18(4- Benzt%rengyelﬁor g%ul 15) u[x n(g %Itereg ‘?r?es é qld 15 oroug%Yy 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- 245-247 441 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




met hyl

-pi perazin-1 -yl nmethyl)-

phenyl ] -7H pyrrol o[ 2, 3-

d] pyri mdi n-4-yl)-am ne 19(4-Benzyl oxy-phenyl)-[ 6-(4-256-2584900. 5b9. 4

pi peri di n-1-yl net hyl - phenyl )-7H pyrrol o[ 2,3-d]pyrimd in-4-yl]- am ne
20( 4- Benzyl oxy- phenyl ) -[ 6- (4-272- 27449 259. 03
mor phol i n- 4-yl met hyl - phenyl )- 7H pyrrold[2, 3-d] pyri mdin-4-yl]- am ne
21(4- Benzyl oxy- phenyl y-[ 6-(4-271-2734780. 15a9. 30
di et hyl am nonet hyl - phenyl )-7H pyrrolo[2,3-d] pyrimdin-4-yi]- am ne
22( 4- Benagl oxy- pseybimetitidrinbrhelyb- 2585280243 bB4 377 0.39° - 6.35
Toyrim i iy 1) Poane oeeBrEyt oxy. phomyl )- [b- (4- 265 26747b0. 44 b 23
pyrrolidin-1-yl nghhyhidiegyl(R)-#phéns-r of of 2, 3-d] pyrim d{ n-4-y[]- am ne
24(4- Benzyl oxy- phen 1)-{6 F4 (3,5-269-2{15190. 38. 32
di net hy| - pi peraz?‘ﬁygﬁm"?ﬁst hyl )- phenyl ]t 7H pyrrpl o[ 2, 3- o
A R O B L
| 643- Di met hyl anj pipefdirn FyipaEyLPhenyD:tr 1 of of 2, 3+ dI pyri nj di n-4f y11- ((R) - 1-
pyrrolo[2,3-dpyrimidin-4-yl]-
amine
15 [6-(4-Morpholin-4-ytmethyl- 263-265 | 414 0.6° 7.5
phenyh)-7H-pyrrolo[2,3-
d)pyrimidin-4-yl}-((R)-1-phenyl-
ethyl}-amine
16 {6-[4-(3,5-Dimethyl-piperazin-1- | 208-210 | 441 0.3° 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 .
16¢ 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
phenyl)-7H-pyrrolo[2,3- |




phenyl ~et hyl )-am ne A m-xture of 240 (0 5 mmol ) crude

[ 6- (3-chl oromet hyl - phenyl ) - 7H pyrr ol o[ , 3-d] pyri m di n-

4-yl]1-((R) -1-phenyl -ethyl)-amine in 15 mM ethanol is treated with 0.8 m (5
mmol) of a 33% solution of dinethylam BE in ethanol (Fluka, Buchs,
Swtzerland) and then heated under refPdx for 1 h. The clear solution is
cool ed and the sol vent’ evaporated. The residue is purified wth flash
chromat ogr aphy usi ng di chl or onet hane/ et hanol 95:5 and t hen

di chl or ojret hanel |ef]pamatin®--plR)s -A¥érgbng. ammonija to givie the'title
compound} rn.p. rﬁ38' 110 C, Ms-ES+: (MrH)+ = 374. Step 25.11:
{3-[4- ((R) - 1- PherBM 52 RPani no) - 7H- pyrrdi ol 2, 3-dI pyri ni di n-6-yil | - phenyl } - net

hanol 6% mater[eqk Etﬁy!éiﬁiﬂ@ﬁié&@i pn?\%m) drpgleorauy gyocedyreasts |[deseribgd in
steps 9.1 to 9. 3, 217 ES+: (MrH)|+ = 345.| Step |25. 2:

f 6- (3- Chj ororrethyﬁH-BWéQW)& ww&dﬂ%ﬁﬁﬂz 3-dl pyrilni di n- 4-lyl I - ((|R) - 1- phényl -
hyrf)- amne A i 186/ L& mmol
{3-[4- ((jR.=1=ph mp&ﬁh\%ﬁyam&%g%l—l-nvrr Lo[2, 3-d}pyrinidin:6&-
yi ] - phenly18g met Hdbd#-Meteylamgomgtiy:. 2 md1234t336ph %91 phodphi‘ne [i72%60
di chl or onet hane |i Cvmth 293ng(2.2'mm|)
N- chl or gsucci ni rr@&ngl Aft‘zgj;’r %{h rri ng at 0 Clall the| nmater{i al has|gone
i nto soljution. Thipwohidierdyl)- ﬁRéva;b@ﬂﬂt ec and the title gonpound purifijed
with flash chroreettw)[grﬁilaé usi ng di chl or gnet haneljet hanol (95:5 (the titlie
conpound i s contam™n with a small anmount ofl tri phenyl phosphi ne_oxi de);
Rf (dicht Ricoreretiney/@hdmtah®) +9% Epcanin@s; MS- ES+: (MrH) + = 363. Exanpl es 26
-- 320 Thg ﬁu&bh@%ﬁ@e@%m €S92doRc ShdRsi zed from

[6-(3-chlorometh SF?)-7|—|,;pe/rrolo 2, 3-

d] pyri m d? Flh‘?fOW%a?e?ﬂ)'a"f' hERP CBE M2 %ni ne using an anal ogous procedure as

described in Exanple 25 Exanpl eNameM P. M5- ES+: TLCHPLC Nunber [ C] (MtH) +Rf t R

[[n 3} p)Z/SL 0 14006a8h1I‘P P)gl-) pvrrolo[B%r rol of2,

p—

g‘{pyrimndm 4- vl]—amlne

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:



27{6-[ 3-(4- Et hyl - pi perazi n-1-128-1304410. 34"-7. 3 yl net hyl ) - phenyl ] - 7H '

pyrrolo[2,3-d]pyrimd in-4-yl}-

((R) -1-phenyl -et hyl ) -am ne

28((R) - 1- Phenyl - et hyl ) -[ 6- ( 3- 90-923980. 507. 97 pyrrolidin-1-yl methyl - phenyl) -

7H-pyrrol o[ 2, 3-d] pyri m di n-4-yl ]

am ne

29( 6- [ 3- (4- Met hyl - pi perazi n-1-112-1154238-277. 25 yl et hyl ) - phenyl | - 7H

pyrrolo[2, 3-d]pyrimdin-4-yl}-

30((R) - 1--Phenyl -et hyl ) -[ 6- (3- 108- 1104120. 68. 19 pi perid
i n-1-yl net hyl - phenyl )-7H pyrrol o[ 2, 3-dJpyri m din-4-yl]- am fe

((R) -1-phenyl -et hyl ) -am ne

31[6-(3-Morpholin-4-yl methyl -242-243414Q _28a7 8 phenyl)-7H-pyrrolol2 3-
d] pyri i [FxeraRlg I [Na®) - 1- phenyl - ethyl)-|diPne | MS-ES™ | TLC™ [HPLC
ST i U EER AT S ST T= W e e i i N il
Di chl or ¢ A hane/ﬂ dﬂmio%m&ny')ﬂ{%[ééﬁc. R9H6298a | 506i chl qriod®t & et hdnol
3 di et 2ﬁ ot moma T prer AR Rl 2 1S i - |- am nd The ti 1 e
conpound| i s synt|iphengkd@HayablofBsly to Bxanple 1 starting with
015, 3 ) pyri ml AT UERREE b, 936 520" c] " ESk (wely b = 304
19 {(4-Benzyloxy-phenyl)-[6-(4- 256-258 } 490 0.5° 9.4
piperidin-1-yimethyl-phenyl)-7H-
pyrrolof{2,3-d]pyrimidin-4-yl}-
amine
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° 8.37
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



-42 Step 33.1: (3-Chloro-4-fluoro-phenyl)-[6-(3-chl oronethyl-phenyl)-7H

pyrroloF2,3.dl pyrimdin- 4-yll-amne The title conpound is prepared in an

anal ogous procedure as described in steps 1.1 to 1.3; R

(d| chl or onet hane/ et hanol 95:5 plus 1% conc. amonia) = 0.45; MS-ES+: (M+H) +
387. Exanples 34 -- 39: The foll owi ny#®xanpl es are synt hesi zed from

(3-ch|oro 4-f | uoro- phenyl)-[6-(3-chl oronet hyl -

phenyl ) -7H pyrrol o[ 2, 3-d] pyri mi di n-4-yl ] -am ne using an anal ogous procedure

as descCrg,mehié ps: rﬁxmh@tr@i’amxﬁmmemmm Derdist2  Tdpithidin-4-yil-(R)-1-

Nunber[CT(MrH)ﬂ?ftR nj

34( 3- ChIRﬂQBMAe_ﬂwhéwgphenyl) [ 6- 210- 2124240. 3238. 76

( 3- di et hy hamaureh 1 @ﬁ}r{‘tﬁ -

35( 3- Chlm(gr 0- 4'%f I uopg'l-] EQSM%I ci:g'g 48&2%‘%7);%%?')1?” d?réfo[%r’?-]g]er azi nn 1-

yl net hylf&—ylbﬂéquhemetbwamm[ in, 13-rel g3hanakisdreated \ym,u 0. 8emﬂ wemmo ) of a 33%

36( 3- Chl y 4 | met hyl -

ohenyl ) s%w'gﬂ rofr[ g‘ﬁ%{t@(%ﬂ J%%}#&oﬁ&ﬁﬂ% Bﬁﬁ%ésmerﬂa‘}ld gn@mern%éaﬁjéfurgdey

37( 3- Chireflux i4r fi Inudhe cislae pgiblion 5-2RIEd 228 4b4 601331t egapPales: itbe ngdidys ip purfEdn- 1-

o 3. on i bl oaREnt PR el BY LR 418 and P
( 3- pi perdichlorotnetHametetiydnobBdmnby 1% conc. ammonia to give the title compound; m.p. 108-
110 °C; MS-ES™: (M+H)" = 372.

Step 25.1: {3-[4-((R)-1-Phenyl-ethylamino)-7 H-pyrrolo[ 2, 3-d]pyrimidin-§-yl]-phenyl}-methanol
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




7H pyrrolo[2,3-d] pyrimdin-4- yl]-amne -43
39( 3- Chl oro-4-fl uoro-phenyl)-[6-290-2924380. 21"----8. 15

(3-nor phol i n- 4-yl et hyl -
Di chl or or net hane/ et hanol
9:1 + 1% conc.

ammoni a Exam pi e 40:

95:5 + 1% conc,

phenyl )-7H pyrrol o[ 2, 3- d)pyrimdin-4-yiJ-amne a

anmoni a b Di chl or onet hane/ et hanol

o4 ¢

N-{4-C4- ((R) - 1- Phenyl -et hyl am no) - 7H pyrrol of 2. 3-dl pyri m di n-6-vl | -benzvl }-2

pi peridinl-yi-acetam de A mxture of 80 ng (0.19 nmol)

T FAEE i e I K R G AT [
pyri midi n-6-yi{ J- ben -a mde in 1. n{but anol [is tre¢ated w
(0. 48 1) pi aé'meg'i“ﬁﬁ"’%%ﬁf} °n heated|to 100 € for 2 h. Thejfclear s¢lution
i's cool gd and t heyssibieehtpysimodatied. The residue is pyrified with flash
chromat ogr aphy usin m xture of ethyl | acetate/ nmethanol with increasing
concent ffati ons )?(R)th‘ﬂ?f}fﬁ‘éfi‘(etgyﬁ'lam'% with 100:2.% and epding With 10:1. The
title comgound [Phdisey)A6-¢ O T e$9omPMIET 3081 P. 19450896757 Mo ES+:
(MtH) + ¥ 469. S gﬁpzl: 2-%21)‘;!%?5- 4-c|ano- hep | -1 H{ rrole-3-carbp lic
acid eth | estef PATRHdR-Invimethyiahesg)y (0. 255 noll) car bafi mi doyl - aceti ¢ acid
ethyl ester hydfegl f?r'o'ldﬂf%ﬁd?pﬁf?ni%-zi-ﬁpsm ute ethanol isjtreated at 0 fo 5 C
with 95,3 m of|a 2I % sodi um et hoxi de golutionjin ethanol (0.255 no|) and
stirred|5 mn ata@neo 5 C. 4-Bronpacetyl-benzonitrile (28.6 g{ 0.128 {nol)
i s thenagded TR0 ONEL 20 T T al 205 LGe o] o7 StTTTRIGET S ntinued at
this tenperat U'g§)Po¢'4 @B%iyﬁ'y'?ﬁgghﬁt e i c<a1E%tHﬁ5i ss&?-{ermvejbgzd E’e yel | pw
suspensiion is st ymethyiophanylltiFght at RT] The solid is filtered off, washed
with etipanol and ) e-suspanded{in 450 jm actopitrile. The m xture
is heate¢d for 5 Hﬁ&%ﬁ?ﬁy@ﬁdﬁﬁ@ ilterfed while still hot anfl then ool ed
in an i ¢e bath. | WRe1tphengl-etbyfpeminge i s col | ect edj by succfon and dried.| Fl ash
chr omat ¢pgraphy {dichistontethanet ethylt—aretate-nrgsrer-eft—vhergggher—] i quors
gi ves angbaddit gﬁlﬂ '%Hre‘S‘BrF%W? e'title :E%%{Bﬁ%d glya ye Pgw sa?’ﬁg; m p.
2_28_—2_29 C Ms ESﬂipeﬂMH_}y&mthyBEhenyﬁt-w N0.2: 4-|4-H drok -7H|rrolo 2 3-
rimding6- 1 - baB)%rpor?é)[lérs’-JﬂSyrimidin-4-yl]-

amine

31 [6-(3-Morpholin-4-ylmethyl- 242-243 | 414 0.28° |78

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 N

® 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-

dpyrimidin-

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.
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A m xture of 36.6 g (0.143 ol ) 2-am no-5-(4-cyano-phenyl)-1
DMF, 305 ml fornmam de and

H pyrrol e-3-carboxylic acid
14.6 Ml 85% formc acid is heated for
suspension is cooled to 10 C and filter

gg

net hanol

obt ai ned
40. 3: 4-(4-Chl or 0- 7H pyrrol 0[2 3'd|p

(120 m)
as yell

4- (4- Hyde§

nol ) ar
hydr ochl

solid |sR
solid aré

€a

4343 Shged

d solution in di oxane.

et hyl
16

and ether (150 m) an
ow sh crystals; mnp.

in 40 ni acetonltrll

ester,

After

140 mi

h
dr

> 410 C, Ms- ES+:
_|md|nrf$ yI) benzonltrlle

and 4.99 n (0.02 mol) 4 N
addition of 3.66 m (0.04 nol)
phosphorﬂse e ehhpaindds prepardddinaneaniaipdovapeeredrtteds described inostess 1.4d94.3; The

(lghBi e B g SRR B e BAP B

MsTéé

con

at 150 C. The resulting yell ow
The solid is -44 washed with
ied. The title compound is

( MtH) + 254. Step

éﬂehgue3§fld t he

bi carbonate solution and 25 nMl water are added and the resul ti ng suspensi on

cool ed,
dried at

Ellterea!e_%:

h under reduced pre

SSur e;

the solid washed with water.

The title conpound is
mp. 296-297 C HPLC tR =

11. 59 m The ﬁlle\pmé(Exémples are synthesized from (3-chloro-4-fluoro-phenyi)-[6-(3- chloromethyl-

4-14-((
e A mxt

di oxane

B s

is

%;9(%5‘%”1 DO A AR iy
4- (4- chl Bxampl&t3pyrrol o 2, 3-d] pyri mi di n-6-yl)-benzonitrile,

triethylamne and 0. 955 i (7.5 mmol) R(+)-
heat ed under

reflux for 24

h.

2, 3-dl

B

an ah

1- phenyl
A second portion of

rimidin
gous procedure

1.

6-yl I

4m (10

zonitril
as descrrbed in

nol )

-ethylamine in 25 nm

R(+) - 1- dfreayipl eet Wantg ne (0.32 nl, 2.5 i $ molged: dmdchedtHima i s
conti nugd for h. After addition of a h|rd portion off R(+){1- .
phenyl - gt 'n (0.32 n, 2.5 mol) arhcdddltl HSLZ Rt he | B0l of
mi xt ur e [iF cool e (3-@hiol&4fﬁu®ﬂ§1r>b&%r!)t[6“G‘ZﬁQmeU”QZHI [T el g8t | saied Was
wi t h di gxane. From the not her uor second ¢rop is (?bt ai ngd after
concentrlation of ﬂ%e'ewqm'newethﬂ pheny83.336 C; MB-ES+: (M+H )+ = 340.
40.5: [§-(4- Am nopet F\éw,lmdyfngrmb))mﬂ,hhwrrol o[2,3-dl pyrimdgin-4_yll-((R ;
henyl - etihyl am ne_Raney- N ckel g) |cat aI yzed hydrogenati on of 0.2
(0.6 mmgl) 4-[4- (¥RpMINDHhenyl -
et hyl am gy - 7H D) '(é—@h%lro’-ﬁru%}dl}éﬁén?l)gb P95 ADEN48RI TTT 1§ 4N a7 XTUT ¢
anmoni a [in et hanol (20 4im) for |6 h at atnospheric pre
foll owed by filtrét (‘b‘?ﬁhbﬂrﬁjpefé@'apbratl on|of the $olvent gives the title
conpound; mp. 253mgerlyifphdvisnEet: (MHH) + 3444
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

hed

Step
1-
06 g

of 5%
ssure



Step 40.6: 2-Chloro-N- 4- 4- R-1- hen |l-eth lamno -7H rrolo 2 3-
rimdin-6- | - benzyl)-acetamde -45 A mxture of 0.21 g (0.6 muol)

[ 6- (4- am nonet hyl - phenyl ) - 7H pyrr ol 0[2 3-d]pyrimdin-4-yl]-

((R) -1-phenyl -ethyl)-amne and 94 | gg mmol ) triethylamne in 5 m dry
THE is treated dropw se with a sol utlo of chloro-acetyl chloride (51 I,
0.64 mmol) in 0.5 mM of dry THE at RT. After stirring for 30 mn snall
amounts of_insoluble material is renoved by filtration and the filtrate is
evapor atjegsd The 71 Qs-i(llhlceo-iétsﬂmo-iphéeﬂ) By fil2002a2hr|ctBBt ogr dph1’ugidhtp et hyl
acet at e/{met hanol 0:2 el uert. The t{itl e conpound {is obtaijned as
li ght brjowmn soli deg q‘f“%)%"’&“%@ MS-ES' : |(MrH) + 5 420. |Exanpl eq 41 -
45: The |f ol | ow ng phsay T HpyabR[B SNt he5| Zed from

2-chlorgd-N(4-[44((R).- 1-phenyl - et hyl am no) -
7H pyrrdl o[ 2, 3- d) %}M"m'@ﬁ%‘@?ﬂn] ®benzyl }|- acet ani|de usingd an arjal ogous
pr ocedur EpiaSorod 6 &rd/diemol 95:5X aRbec. Ahmdmeanpl eNameM™ P. M5-ES™ TLCHPL

Nunb R) - 1- Ph | - 196- 1984550. 25a7. 92
e?hy?ggnqéw%gbﬂ%{%ﬁnﬁﬂ% +3]/p%?P£ rﬁ"&g#% yl'] eggnzyl )-2- :

pyrrolidin- 1- yI acet am de

pyrrolo[x e
432- ( 4- I\ﬁbér}dln-mwﬂ}ecazmmel yl)- N- 150- 1524840, 29 - 7. 45 {4- (4- ((R) - 1- phenyl -

342”0 moh AR e B 1 nzre%% G A T R

H- dlpyrimidin-6-yi]-benzyl}-acetamide in 1.5 ml n-butanol is treated with 47 pl (0.48 mmol)

piperidine and then heated to 100 °C for 2 h. The clear solution is cooled and the solvent
evaporated. The residue is purified with flash chromatography using a mixture of ethyl
acetate/methanol with increasing concentrations of methanol starting with 100:2.5 and
ending with 10:1. The title compound is obtained as a colorless powder; m.p. 194-196 °C;
MS-ES’: (M+H)" = 469.

Step 40.1: 2-Amino-5-{4-cyano-phenyl)-1H-pyrrole-3-carboxyviic acid ethyl ester

A mixture of 42.53 g (0.255 mol) carbamimidoyi-acetic acid ethyl ester hydrochioride in 70 mi
absolute ethanol is treated at 0 to 5 °C with 95.3 ml of a 21% sodium ethoxide solution in
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 still hot and then
cooled in an ice bath. The title compound is collected by succion and dried. Flash
chromatography (dichloromethane/ethyl acetate mixture) of the mother liquors gives an
additional crop of the title compound as a yellow solid; m.p. 228-229 °C; MS-ES™: (M+H)’ =
254. '

Step 40.2: 4-(4-Hydroxy-7H-pyrrolo[2,3-dlpyrimidin-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




pyrrol o[ 2,3-d] pyrimdin-6-yl]- benzyl}-acetam de 452-(4-Ethyl - pi pe
razin-1-yl)-N{4-121-1244980. 267.66 [4-((R)-1-phenyl -et hyl am no)- _46
7H pyrrolo[2,3-d]pyrimd in-6- yl]-benzyl}-acetan de a :

di chl or onet hane/ net hanol 9:1 b di chl or onet hane/ nmet hanol / conc. ammoni a
90:10:1 Exanple 46: N-{4-[4-(3-Chl oro-4-44.uoro-phe

nyl am no) - 7H pyrrol o[ 2, 3-d] pyri m di n-6-yl | -

benzyl }- 2- di net hyl am no- acet am' de

2-Chl oro-N-{4- 3-chl uQrQ-p | ami no) - 7 _ m di n-
6-yl]- beﬁvfﬁf’ ‘L’ﬁ'&éﬂe 2(1%?08 8 8“922 |a)”g'ceﬁ*9§H_P1%’{? fé%{“dd%gg ngsl o
(0.67 mmls)yerﬁavﬁsﬂ\bryglua@trhylzammeclmsq:_tgfa(m#HfElzﬂqa Buchs, Switzerland) is
stirred and heated to 100 C for 6 h. The mxture is cooled filtered and
the solid re-suspended in 3 m hot ethanol. After cooling the title

conpound gk &@bla\ SAloh. T ykoRiih SUp WAL - bbh&itaol and dri ed; m p.
278-282; R’r acetate/nethanol 8. 2) = 0.14; HPLC tR = 8.04 m n;

M5- ES+: Gmﬁfhjydrexyﬂyépyrmlgﬁ 3t dlpyrimidin-6-yl)-benzonitrile (2.36 g, 0.01 mol) are suspended
2-Chl or oyg fhy ﬁ béstbritr Bh@ udodnl (oL GoR BANHyAELIGNC ddit RALTAH Aldfoxind! aed m di n-

6-yl - benz acetam his conpound is” synt eS| zed using an anal ogous
sequenceag@t:@@g{;&i 66 e (.84 molphaspooms paichloride the mixture is heated under reflux for 3

el (D) P ShYlsofd AR arfd YRoRE OGP pdYALE fidvebidllandiné ¥biks 46! 2

i de (steps’ 4
(di chl or diseoiMethisl FHemhRNEl GtEOHE. archdprm af @00k segium gcgbonatiBoEten atd/REml =

344, EX2URE I agen A nI1Esld QMBI BIRLE SN ANhDSIhF Ses M

pyr r ol o[ ¥asrd]heytitiendaaipoubidys Hirdrbatz100) Caloe 6 dnirdler (eduegd aressnge; oyp.uR96-297
procedurecaﬁpgg§cl_:i1l?%g ri1iﬂ. Exanpl e 46: Exanple NaneM P. MS-ES-': TLC

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




HPLC Nunber[C] (MtH) +Rft R [ mi n]

47N-{4-[ 4- (3-Chl oro-4-fl uoro-245-2475220. 53a8. 04 _

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

et hyl - pi perazi n-1-yl ) -acet am de

< 48N- (4-[4-(3-Chl oro-4-fluoro-272- 2754956°23$8. 19 phenyl am no) - 7H pyrrol of 2, 3-
-47 d] pyri md i n-6-yl]-ben zyl}-2- norpholin-4-yl-acetam de :

49N-{ 4-[ 4- (3-Chl or 0- 4-f | uor 0- 229- 2324950. 48a8. 52

phenyl amAmoixturéepy.21 gl {(0[62mhol)8-id-aminamathd-phehylb2Azyplol2, 3-dlpyrimidin-4-yl}-

pi peridip-1-yl -acetam de,50|\|—{4®£" - (.3- Chl or p-4-f | uor.0-246- 2 ?‘ 080. 6187. 93
Doyl a6 PHE R POl BT imeand gD 6 rmpl e g an s pmng T s eated

met hyl - PhRBHAE Vithla %ihﬁorﬁ@feéh?d?b%%eigl SHisHHeoBe R RN RInBR iR 60815 THFENI &
40:10:1 Db ethyl acetatel nethanol 8:2 Exasglpl e 51. _ :

N- { 4- [ 4- Ra- RBersfirdg,fopheayn amal emopptsf insslubleomateainpig remp e chbwsiiljrpliorbend y| } - 2
- dineth .09~ ) e ; :

(L PR BRI FEREBRIAR e residye s guified by fosh shramalograpty psing.etyh .o

zyl) - 2- chtatate/metbancd DA 10 002:4cgs @uentnhingd titld eongpavindris bltedned|asdight rowns ni
(1.2 mol )5 di L AR @ o+ ha (Fluka, Buchs, Switzerland) is
stirred %%{'3’ Hg)zligetﬁl {%ééi%'&a@?grs 'G(Rﬁ%Af ng addition of a second portion of
di mret hyl am ne solution (0.3 mM, 1.68 mml) the mxture is heated for 6 nore

hours. TEg mg'lx% yne ‘i then cooled, filtered and the solid re-suspended in 3

m warm ane/ nmet hanol 2:1. After cooling the title compound is
col | ect ethdfolibwingrEatanpiesaard synthesized from 2-chloro-N-{4-[4-((R)-1-phenyl-ethylamino)-
7H-pyrrolo[2,3-dpyrimidin-6-yl]-benzyl}-acetamide using an analogous procedure as

described in Example 40:

Example | Name m.p. MS-ES™ | TLC | HPLC
Number [°C] (M+H)" | Ry 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)-




purified further with flash chromatography using a gradi ent of

di chl or onet hanel net hanol 100:2.5 to 10:1; mp. 233-235; MS-ES : (MtH)' =
507. Step 51.1: N-{4-[4-(4-Benzyl oxy-phenyl ani no)-7H pyrrol o{2, 3-dI
pyrimdin-6-yll-benzyl 2- chloro-acetani de This conpound is synthesi zed
using an anal ogous sequence as described.for 2-chloro-N-{4-

[4- ((R) - 1- phenyl - et hyl am no) - 7H pyrr ol 0?5 3-d] pyri mdin-6-yl]-benzyl }-acetam
ide (steps 40.4 to 40.6); R, (dichloronethane/ nmethanol/conc. amoni a
90:10:1) = 0.40; MS-ES+: (MrH)+ 498. -48 Exanples 52 -53: The foll ow ng
Exanpl es| are syntjHéspyredoRilodpirigin-a~ (4- benzyl dxy- phenyl ani ng) - 7H
pyrrol o[ 2, 3-d] pyr | nzyl }-2-chl oro- gcet am dg usi ng an analjogous
procedurje as descymb%g%ﬁﬁ&éxrg%%l e 51. Hxanple NaneM P. [M5-ES+: TLC HRLC
Nunber [ Cf didhdriprmetharie/rpethanpl S2N- { 4- [ 4- (4- Benzyl oxy- 232- 2345620. 18a8. 69 phe
nyl am ng idi n-6-yl] -be nzyl}-2-(4-

et hyl - p|ad%“jdaﬁgrgﬁtﬁé"%”{"ﬁtﬁ‘i”%r’c"% ci"‘%g?@@ [ 4- (4- Benzyl oxy- 246- 2485470, 429. 31
phenyl am no) - 7H pyrrol | of 2, 3- d]pyr| mi di n-6-y l]-b en zyl}-2- piperid
in-1-yl-geg 5‘4%9 Ay h-é"dﬁ GRLARPE L AELNAARLY-F A rroRBTS Y S rinidin v P

di chioro

X peacabainds - 7H- pyrrol 0l1l2, 3-dl pyri mdi n-6-yl | -benzyl}-3
2-Chloro-N-{4-[4-(3-chloro-4-fluoro-phenylamino)-7 H-pyrrolo[2,3-d)pyrimidin-6-yl)-benzyl}-
acetamide (100 mg, 0.225 mmol} in 2 ml n-butanol and 0.12 mi (0.67 mmol) 5.6 N

dimethylamine in ethanol (Fluka, Buchs, Switzerland) is stirred and heated to 100 °C for 6 h.

The mixture is cooled, filtered and the solid re-suspended in 3 ml hot ethanol. After cooling

the titte compound is collected by filtration, washed with ethanol and dried; m.p. 278-282; R¢

(ethy! 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-




pi peridin-1-yl
0.0865 g (0.55 mml) 3-piperidin-1-yl-

- propi onam de Under an atnosphere of nitrogen a m xture of
propionic acid and 0.117 m (0. 68

nol ) N, N-dii sopropylethylamne in DM (5 mM) is treated at RT and over a
period of 5 mn with a solution of 0.163 (0.55 mmol) O (1, 2-di hydr o- 2-
oxo-|-pyridyl)-N, N, N, N tetranethyl uroriinttetrafl uroborate (TPTU, Fl uka,
Buchs, Switzerland) in 2 mM DWMF. After stirring for 5 mn the resulting
solution is added slowy (1.5 h) at RT to 0.172 g (0.5 nmol)

[ 6- (4- anj nonet hy d]p{]mﬁwirb.e -yitbRyEfeRof 2, - d] pyrin di n-4-yI'[-((H) -

1- phenyl t et hyl ) - n ste 40.5) in 3 ni DWVF. The reactfion mjxture ig
allowed to stand 'tac%fP whi chf the DVH i s evaporat ed under rjeduced
pressurejaghe requgL@; (@Cﬂwbguﬁ@r@y TTlesju 640 ur@gg)grapry4gps| 5§ adijent s
of first|dichlorpnethane/ nethanol 100:2.5 to 10:1 and tjhen mxtures df

di chi or ohet hane/ nRhanxigMinGotEpyEelaigat-a 90: 10: 0. 5 to 40: 2j0: 1. The title
conpound}{is obt olid;| mp. 140 C MS-|[ES+. ({MtH)+ = {483.
As a secpnd produ@?ﬂ”r@a"ﬁ@ghrea@}l%n

N-{4-[4-{(R)-1- twn@ffdlreﬂw}*laaﬂﬁmﬂ)eﬂl-pyrrol o[ 2, 3-

d] pyl’l m 6= ylj de—+s bi-ai i AS=—250——VE-HS+:
(MrH) + = 5@8 9Nggrfr§f fbg%-l’l fﬁ“]g The %%ﬁngsdéxarml ;b;egrje @%t hegi zed
from [ 6-( 4- am nontemylamitu - )Jyr7¢+b[r2}3-rol o[ 2, 3-

d] pyri m di n-4- yI J | - )-dm ne (stlep 40.5)| using an analjogous
procedurE as ‘@i%!féﬂ‘""ﬂy@gé ?}éﬁg‘id Exanpl eNaneM P. Mg- ES+: TLCHPLC
Nunber [ C ( M+H) + mE&hB(lnmpérazm- -yl)

553- Di et hyl am noi- 4- E4 ((R)-1-175-1774710. 1988. 11 phenyl - et Ryl am no) - 7H
pyrrol o[ 2, 3-dJ qe n-6-yl]- benzyl)}- propi onani de 564- Di mgt hyl ami no- N

{4-[4- ((R)jmﬂl%mgﬁaﬁ&i&hﬁibﬂaonz&rﬂm@hewwet hyl'arnino)-7H pyrrolo[2, 3-
pyrimi dbé‘ﬁgfgﬁ%‘ekﬁg%ﬁ%y }- butyram de 57Pyri di ne-2-carboxylic aci d

4-[ 4- 221 ((R) - 1-phenyl -ethyla m no)-7H
Example 51: N-{4-[4-(4-Benzyloxy-phenylamino)-7 H-pyrrolo]2,3-dlpyrimidin-6-yil-benzyl}-2-

d]

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.



pyrrol o[ 2, 3-d] pyrimdin-6-yl]- benzyl am de 8 di chl or onet hane/ net hanol / conc.
ammoni a 90: 10: 1 Exanpl e 58: -
N-f4-f4-(3 Chl or o- 4-f | uor o- phenyl am no) - 7Hpyrrol of 2, 3-dl pyri m din-6-yl -
benzyl } - 3-di et hyl am no- pr opi onam de The itle compound is synthesized from
[ 6- (4-am nonet hyl -phenyl)-7H pyrrol o[’Z

d] pyri mdi n-4-yl J-(3-chl oro-4-fl uoro- phenyl ) -am ne usi ng an anal ogous
procedure as described in Exanple 54. In this case activation of the

car boxyl Exaragedd52 sS8tone with

(benzotry,az tri | et c xafl uor,obor at e
(BOP, FI UKE, 32; HPLC
TR ExCiblee Atk Bty e R BB R B e gb A
tR (— 8. S¥rmlof2, 31Vﬁiaylﬁﬁ1rdm e(j)mhb’érlzyﬂ %&ﬂor[o%ofemjrﬁﬁe ]JSIng an analogou? prOCﬁdure as f
E6- (4- nonet n 7H pyrroio[2,3-]pyrimdin-4-vii-(3-chioro-4-fiuor
o- phen;}} l;zﬁcﬂg)‘i'fﬁgwpfq He conmpound i s synthesi zed using an anal ogous
procedurqgh@ﬁ,pq;em@h@ed I'n steps 40.4 tpnflg 5, Mus-ESS0T Ib&; ot [ MHH) +
= 368. {50 Exanples 59 - 61: The foll owm ng Exanpl es are|synthesized ffom
[ 6- (4- arfiMBPREFhY | - phenyl ) - 7H pyrrol of 2, BI® pyr | Mthth- 4; §i 1 - (Biedifllor p- 4- 1
uoro- phegyt)-a AR A8 L) UST NG Ab35Raho prorgduF el g@p destri bed
I n Exanx%g 58: ﬂl{g‘ill gNarreﬂ?’nyLl\/B- ES+: TLCHPLC Nu 1%%?[ C ( !\/HrH)B' R t8%§[ mn
59Pyri difne- 2- caf bbeqwef*rema):?u-mmpb{%&o 342473-10( 62
(3-chlono-4-flu pyrfolo[2,3;d]pyrimdin-6fylj-
benzyl an de 60N ?@yﬁ#ﬁ}gbyﬂ or o- 4§1|‘-(1I4 uor p- 272- 2734810. 31 a8. 15
phenyl ari no) - 7H petmbbopaz-14])-pyri m| d i n-6-yl]-behzy |}t 4-
di et hyliam no- bJLé[étQINO%e 61N-{4-[4-(3-Chl oro-4-fluoro-2B0-235p070. 76aB. 66

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.



phenyl am no) - 7H pyrrol o[ 2, 3- d] pyrimdin-6-yl]-benzyl}-3-

pi peri di n-1-yl - propi onam de di chi or onet hane/ net hanol / conc. ammoni a 40: 10: 1
Exanple 62: 2-Dinmeth lamno-N 3- 4- R-1- hen l-eth lamno -7H rrolo 2 3-
rimdin- 6-yll-benzyl}-acetam de A m xture of 210 ng (0.5 nmol) :
2-chloro-N-{3-[4-((R) - 1- phenyl - et hyl ani-#8)-- 711- pyrrol of 2, 3-

d] pyri mdin-6-yl]-benzyl)-acetamde in 3 mM dry dioxane is treated with 268
ud (1.5 rrm)l) of a 5.6 N dinethylam ne solution in ethanol (Fluka, Buchs,
Switzerl gpeh,gedst hen heated to 100 C for 6 h. The clear yellow solution is
cool ed a t evaporated. The residue is purified by flash

chr omat o'@heamlpwm Epreples &ﬁﬁﬁy@tf@ﬁlzéﬂéﬂﬂnblﬁoﬁﬁmlanmﬁﬂﬁ’fhml) -fhi-pirolgiRaddual | y

100: 5 2 HERFRMRREREn O SR Ahe 1Bh oM Ut it BRMECBIE 40 1 i 0
wth loodéﬁoﬁb%lralﬁxbmwacﬁﬁng wi th 100:10:0.5. The t|tIe compound i s obt ai ned

as a colrtess 18] |\| \U| eht-ororethanerrethanakLeone armreR-a=—90-319: 1) =
0. 41; I\/EUEE’@ 1‘3%?{)5 2 429. -52 Exanpl d9"65 - GE“S:FF% tloMtSwi AP B am]i es
are syntjheshsed firom 2- chI oro- N-{3- [4 (3 [et] or o-|4nM+HH)UOr|R tr [min}
pheny| ani r\n\ 7I—Lr\ern| ol A-dlnvrimd 61 -bdnz\d 1 a_g_e_t_a_pg_d 64. 1)
usi ng an 55 nal 0gd &DEF'B@H'UP;N g‘gt“d@EMT o USI'WTEX%I e 64:9-Band- & NameéM P.

MB- ES+: [TLCa HPLC pNepfesthyTarMorERe t R [ 1fi n]
65N-{3-[}4- (3-Chl gro-4-fl uoro-214-214508(. 218. 08 |phenyl ami no) - 1H- pyrroljo[ 2, 3-
d] pyri mi{di n- 6- yl ]|-WEREYE.F-BRYMIdMEAY | - i per azin-1-yi ) -

benzyl}-propionamide
56 4-Dimethylamino-N-{4-[4-((R)- | 195-203 | 457 0.04° | 7.76
1-phenyl-ethylamino)-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: {6-(4-Aminomethyi-phenyi}-7 H-pyrrolo[ 2, 3-dipyrimidin-4-yii-(3-chioro-4-fluoro-
phenyl)-amine

The title compound is synthesized using an analogous procedure as described in steps 40.4
to 40.5; m.p. 350-351; MS-ES™: (M+H)" = 368.




acet am de 66N-{3-[4-(3-Chloro-4-fluoro-252-2544930. 538. 65
phenyl am no) - 7H pyrrol o[ 2, 3- d] pyri mdi

pi peri di
Exanpl es

procedure as described in
applied for the preparation of the |nterned|ates:
ester with lithium alum num hydride in THE (as described in
t hexdnbgsdEoxyget hyl derivatives are prepared by reducti-on with

et hyl -
1.2),

n-1-yl -
67 -

di i sobut
di oxane
prepari-n
4- (4 chl

T

alumnium hydride in a 1;

Exanpl e 1. H&Qever,

n-6-yl]-benzyl }-2-

acetami de 3 Dichl or omet hane/ net hanoi | conc.
78. The foll ow ng Exanpl es are synthesi zed usi ng an anal ogous
a nodi fied protocol
| nst ead of

ammoni a 90: 10: 1

IS
reduci ng the
step

m xture of dichl oronet hane and

pe mW@gtEnamﬁ!@ %rwwethe§l%fferd§ (§Amingretnbphesyl)- 78 pyrratele,3-

Pl

idir 4§
H py

A A R

381

enz

2)59&1

d‘ﬂ’ etc,%t/, S8

rocedure,
st er with

di i sobut ¢ deganhesirubxameleiS8e in THE at anbi ent tenperature yields

[4- (4-chloro-7H pyrrol o[ 2, 3-d] pyrimdin-6-yl)-phenyl]-nmethanol (see step
108.3). Substitution of the chlorine by 2-methoxy-5-am no-phenol as
descri bedbxamé gNainel t hen gives 5-[ 6- (z-nhlpdr ox)usiEg - | TLC HPLC
phenyl) rrol o[ 2,3-d] pyri mdin-4-yl 3 ]- 2- enol|. .
Exanpl ehla'?‘ﬂéﬂ%erp. NB- ES+: TLCHPLCa Nunber[(ifg(fa% gﬁﬁpﬁi r?{} tr [min]
672- Met hydg 5- I{ 6- [Pﬁnénﬁerﬂeédwd)xyﬂéﬁga&qﬂm 321?&[43 4;']3 g 10.62
pi per azi|n- 1-yl nmgt hy n 53 7H pynrol o[ 2, 3-d] pyri i di n-4-
yl ani no}|- phenol é%f%“f’éft@ éc’]h@lqwaé{m ofret hyl - 248- 2603740, 217 2
phenyl ) -|7H pyrr ()|7$L;%arﬁylo[gbnﬂ?yrfﬁudinfe- gi-yllam no] - 2- net hyl 4 phenal
692- Met hoxy 5-{6 4- et h 251- 25244%0. 166. 1
pi per aziin- 1- yl npPRYFJP @nyl ]-
60 N-{4-[4-(3-Chioro-4-fluoro- 272-273 | 481 0.31° | 8.15
phenylamino)-7H-pyrrolo[2,3-
dlpyrimidin-6-yl-benzyl}-4-
dimethylamino-butyramide
61 N-{4-[4-(3-Chloro-4-flucro- 230-235 | 507 0.76° | 8.66
phenylamino)-7 H-pyrrolo[2,3-
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,



7H-pyrrol o[ 2, 3-d] pyri m di n-4- yl am no} - phenol

705-[ 6- (3- D et hyl am nonet hyl - 250- 2513900. 176. 8 phenyl)-7H pyrrol o[ 2, 3- d]
pyri mi di n-4-yla mi no]-2- methoxy-phenol

715-[ 6- (4- Di met hyl am nonet hyl - 3740. 317. 2 phenyl )-7H-pyrrolo[2,3- d] pyrim
idi n-4-yla mno]-2-nethyl- phenol 722-%kthyl-5-{6-[4-(4-nmethyl->3004296.9
pi pe razi n-1-ylnethyl)-phenyl]- 7H pyrrolo[2, 3-d]pyrim din-4-

yl am no} - phenol 735-[ 6-(4- D net hyI am nonet hyI phenyl) - 7H pyrrol o[ 2, 3-

d] pyri m@lleﬂséﬂy b@l&%llv-}&ﬁ%ﬁ

742- Met hoxy-5- yi—- .3 pI perazrn-
7H pyrr(ﬂgﬂgﬁ}ﬁ&dﬁmjﬁg m di n-4- vyl ani no} - phenol
g]Srz)ylrvﬁnh@%y % m no %}ﬁ%és‘ke‘c‘l usYr!gnE{ QXA!a&H“ﬁ*BF&éedEké 8y Bééﬁrﬂggirﬁsteps 40.1

76[ (R) - 2o @4+ Eﬁ:lnﬂl prm&%@epemphw@nmRa(dﬂ:ﬁmﬁeti?éﬂ@’mtmm/conc ammonia
[ 6-(4- dldbe{dnﬁ a[pgao%tll:qgl (M+p|51-en%é 7H pyrrol o] 2, 3-

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

The title compound is obtained as a tan resin using an analogous procedure as described in
Example 62; R (dichloromethane/methanol/conc. ammonia 80:10:1) = 0.20; HPLC t(x = 7.77
min; MS-ES™: (M+H)” = 484.

Example 64: N-{3-[4-(3-Chloro-4-fluorg-phenylamino)-7 H-pyrrolol2, 3-dipyrimidin-6-vyl}-
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,



dl pyrimdin-4-yl]-amne 77[(R) -1

-(4-Chl oro-phenyl ) -ethyl ]-232-2334610. 31"8.6 (6-[4-(4-nethyl-piperazin-1 -
yl met hyl ) - phenyl | -7H pyrrol o[ 2, 3-d] pyrimdin-4-ylj- amne 78[(R)-I
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size, with silica gel covalently derivatized with octacl ecyl sil anes, '
Macher eyE&ambI@]@ls é®mren, GCer rrany) Det ection by WV absorption at 215 nm
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Exanpl e #Ralogous procedure as described in Example 64:

(3-Chlor ,@?ﬁﬂ' J) (Z-drmernytam nonethyi.- pne il [
dlpyrim ?i n-4 yli?%rg?m ne hydrochl ori de Elﬁ hi um éﬂ'%%%m h%rl J?%Z ng, 1.9

mmol) is l‘slumpernded in dry THE (12 ) urde@] a rl(Mr*bi@;en eRrrmspHre[f@'n] Solid 4-

[ 4- ( 3- chi-ggro=—7t Y 0 —py T 3 pyr b T Gy =N N
di met hyl | benzam e{l%h EiCChl HJJ'MO 97/(?2%62‘14 §b8 ﬁhm dles added
and the | m xturdg maylemlna}TﬁﬂpyrfOId[EbB-l H. The reacti on m xture is theT
hydrolized at 0 qu A glltlon of water (0.072 m), 15% s¢di um
hydr oxi de (0. 072 ag?)jrhﬁﬁoﬁgfé?@g . The precipitate is|renovedjby
filtratijon and t/mesthyllgiperazndeyisent rat ec on a rotary evaporatgr. The jyell ow
crystallfine resijdue, i s ,suspended in nethanol, fijltered, |suspended in

tol uene,f fil terecf’cet@g%ended in nmethangl againjand filtered tto give {he
free basgef thg N-[3-[4e(GOnpaududdt (d ij@Bb@sangubane/ meles ne®.65 1 plus |

drop of [conc. ar%@Lﬂ?amﬁo?—ﬁﬁgyrro?;%ﬁ-i s |[suspendé¢d in
dlpyrimidin-8-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]-




nmet hanol

suspension is stirred -55 well
9:1 and filtered
378. Exanples 80 - 81: The follow ng Exanpl es

met hanol

280-283 C, MsS-ES':

(2 M) and treated with 1 N hydrochloric acid (0.2 nml).
and filtered. The crystals are triturated in
‘again to give

/ wat er

(MrH) + =

The

the title conmpound; m p.

are synthesized fromthe correspondi ng i des (WO 97102266)
anal ogous procedure as described in Exanple 79: Exanple NameM P. Ms- ES+:
TLCa HPLC Nunber[C] (MtH) +R1tR [mi n]

using an

80( 3- Chlroro-phe VHpr rBl’o 243 Adind94330. 356. 74
met hyl - pi perazip 1 phenyl ] - 7H—pyrro|o[2, 3-
d] pyri mdin-4-y Wa@WWh@hﬁﬂMydrochlorlde
81(3-Ch o=phe rﬁ?%ﬁiﬁo 49? 255 T -pg g el Ay = phepyl ) -
TH pyrr )E%[Z 3- d?[ge 3'51 ﬁéﬁﬂ m ne ?/dr oécrﬁ %ﬁ)de a o%che free base
usi ng dichl ororﬁephmyél?r#ép&rmio[ﬂ@ 1 plus|{t drop pf conc.|amon|a Exanp| e 82:
2 ((2-Hydroxy-et l@ﬁ 4 ﬂ%é#ﬁg:'- nj_y - et hyl ami no) - 7H pyrr o| of
 3-dl pyrim din} oo YO RIS ot
[F;(4-Aninonethybmghﬁnyl) 7F+pyrro|o[2 3- d]pyrlnldln 4-y|]-((R 1- phenylaeth
yl)-am pe{step +-—46—1rol et—h-—THE S5—) an
water (0895 n)| % Mv)et%%r%@ ﬁ’o@ T@m %‘éf?%%n %A%t hyl ofidBox (éé is then
passed §hrough [k e@@ﬁpp¥mﬂgﬁﬂymﬁ#@qi 40 m n (ajount of ethy|ene oxifde
absorbed 5 to 6 | ask is sealed and thef m xturej stirrpd at 0 |C for
30 min and then %UO'@[%%P]WQW'” he c|] ear yel)low solution ip cool ed and
t he sol yents evgggﬁ@%@ﬁemjhe residue i purifiped by flpsh chyomatogrigphy on
34 g of |silica gel The -
70 5-[6-(3-Dimethylaminomethyi- 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}-phenol
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
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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

d et hyl
¥ 8Sul ti ng
bath to

ﬁ%

al um num

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



Swi tzerl and) and washed thoroughly with THF. The filtrate is concentrated to
about 50 m and the resulting suspension treated with 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 conpound; rn.p. 296-298
C ivi -ES+. (lvi+H)' = 305. Step 83.3: 3-Chloro-ben 1 - 6- 4-chloroneth
l-hen | -7H rrolo 2 3- rinidin-4- | --&&ne -57 A solution of 0.79 nl (10
nmol ) thionylchioridein 5.5 mM of toluene is cooled to -10 C. Solid
{4-[4-(3-chl oro-benzyl am no) - 7H pyrrol o[ 2, 3-d] pyri m di n-6-yl ] - phenyl ] - net han
ol is adg@Pariiteréd)TheUSRRANS aes tritralddsfl rdth&hdPwhesr 921 Bn@nmbrb@@gala&o Gilef or 17
h The solidis filtered &fPf %/\@é.hegl#%;gﬁtol ,uene and suspended in water (3
Thelhgitifie GPaPpund; me Bt 28P-48% FCMPrSf 84*HEGus{fn bi car bonat e sol uti on (3
rr1) and stirred for 10 mn. The crystals are collected by filtration washed
with water, a snmall anmount of ethanol and ether and dried to give the title
corrpoun@ﬁﬂliﬂ_%c&iposi tion -300 C, Rf (dichloronethane/ nethanol / conc.
anmoni a T The
fol |l ow ng aamﬁégig&g%yaﬁﬁgpiéeiggﬁ thgﬁogéﬁﬁoggggé?@?%% dg)rgeﬁ%%%&scri bed
in Exanysicg manmmwplmmmasm@mdmammemer[q ( MtH) +tho [m n]
84( 3- Chl 7 [ 6-(4-219-222393-7~ et g@r_ﬁfr’lﬁEEYI Ty
7H pyrral oxﬁﬂﬂ%é diqpyrell m di n-4-yl]- am ne ?nH MS Hﬁlﬁ
85( 3- Chl{dvwmliznzyl ) - [ 6- (4- 234 2354320. 44:{1"1:]95 (M+H) Ry tr [min]

pi peri difg=—yHretihyp-—phe o023 81p A-eH—4—H mA-hRe

86( 3- Chil&%- ben ¥ MRS P ﬁé’ﬁ@s{%@zfﬂzz 55 %??Bﬁ& ”ﬁﬁsyl 3 %5{ 18%) 254. 5

7H pyrrdl of 2, 3- dhmtmyl-mpérmm4wlrhethyl)
: phenyl]-7H-pyrrolo[2,3-

d]pyrimidin-4-yl}-amine
dihydrochloride

81 (3-Chioro-phenyl)-[6-(4- 278-280 | 420 0.49 7.25
morpholin-4-yimethyl-phenyl)-
7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

amine hydrochloride

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

Example 82: 2-({2-Hydroxy-ethy|)-{4-[4-{{R)-1-phenyl-ethylaming)-7 H-pyrrolol 2, 3-dlpyrimidin-
6-vll-benzyl}-aming}-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 160:1.25 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
(dichioromethane/methanol/conc. ammonia 90:10:1) = 0.21; MS-ES": (M+H)" = 432.



am ne 87(3-Chl oro-benzyl)-[6-(4-231-2334200. 35a7. 86

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

88( 3- Chl or o- benzyl ) -[ 6- (4-222-2254180. 32a7. 77 pyrrolidin-1-yl methyl -phenyl) -

7TH pyrrolo[2,3-d]pyrimdin-4-yl]- amne -58 89 (3-C h Toro-be

nzyl)-{6-[4-(4- nethyl-piperazin-1-yl m&fhyl)- phenyl]-7H pyrrol o[ 2, 3-

d] pyri m din-4-yl)-am ne 235-237 90 91 92 93 94 95 96

(2- Chl oro-benzyl)-[6-(4- dinethylam nonet hyl - phenyl) -

7H pyrrolo[2,3-d] pyrimdin-4-yl]- amne (2-Ch |ord-benzyl)-{6-[4-(4-ethyl-

pi perazin-1-yl net hyl)-phenyl]- 7H pyrrolo[2, 3-d] pl¥1ri m di n-4-yl)- am ne
Example 83. (3-Chloro-benzyl}-{6-[4-(4-ethyl-piperazin-1-ylimethyl}-phenyll-7H-pyrrolof2,3-

dlpyrimidin-4-yl}-amine

(3-Chloro-benzyl)-[6-(4-chloromethyl-phenyl}-7 H-pyrrolo] 2, 3-d]pyrimidin-4-yl}-amine (150 mg,
0.35 mmol) is suspended in 5 ml dioxane and treated with N-ethyl-piperazine. The mixture is
heated to S0 °C for 7 h. The solvent is evaporated and 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 100:5 and then switching to dichloromethane/methanol/conc.
ammonia starting with 100:5:0.25 and ending with 100:10:0.5. Fractions containing the title
compound were pooled and concentrated on a rotary evaporator to give the title compound;
m.p. 241-243 °C; MS-ES™: (M+H)" = 461.

Step 83.1: 4-{4-(3-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. 266-298 °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



(2-Chl oro-benzyl)-[6-(4- piperidin-1-ylnethyl-phenyl)-7H

pyrrol o[ 2, 3-d] pyri m din-4-yl]- am ne (2-Chloro-benzyl)-[6-(4-

nor phol i n-4-yl met hyl - phenyl ) - 7H pyrrol o[ 2, 3-dJpyrimd in-4-yl]- amne
(2-Chl or o-benzyl)-{6- [4 (4- nethyl - pi perazin-1-yl nethyl) -

phenyl ]-7H-pyrrol o[ 2, 3- d] pyri ni di n-4-y$%=ani ne (2- Chl or o- benzyl)-[6- (4-
pyrrolidin-1-ylmethyl-phenyl)- 7H pyrrolo[2,3-dJpyrimdin-4-yl]- amne -
(2-Chl oro-benzyl)-[6-(4- diethyiam nonet hyi -phenyi)-7H pyrrol o[ 2, 3-d] pyri

214;1' 29‘21 12( lébrun@ﬁrbﬂ@ 78 PR (2O RrmPthioeSichieAde 5.8 Ai-of [dluetfeis £881ed ¢~ 26 °C 25258
{4-[4-(3-chicro-benzylaminc)-7 H-pyrrolo{2,3-d]pyrimidin-6-yl}-phenyl}-methanol is added and

the suspension stirred at 0 °C for 2 h and then at RT for 17 h. The solid is filtered off,
washed with toluene and suspended in water (3 mi). The mixture is treated with saturated
sodium bicarbonate solution (3 ml} and stirred for 10 min. The crystals are collected by
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




434 447 418 420 0.343 0.308 0.233 0.548 0.42 0.37a 0.333 0.428 97

(2,5-Di chl oro-benzyl)-{6-[4-(4- 249-251 495 0. 308

et hyl - pi perazin-1-ylmethyl) 6.99 7.65 7.37 7.77 7.39 6.80 7.59 7.69 7.44 -59
phenyl]-7H pyrrol of 2, 3- d]pyrlnldln 4-y| }-am ne

98( 2, 5- Di chl or o- benzyl ) - [ 6- (4- 254- 25742880. 30a 7. 91

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

89 (3-Chloro-benzyl)-{6-[4-(4- 235-237 | 447 0.347""| 6.99
methyl-piperazin-1-ylmethyl)-
phenyl]-7H-pyrrolof2,3-

dpyrimidin-4-yi}-amine

90 (2-Chioro-benzyl)-[6-(4- 256-258 | 392 0.30° |7.65
dimethylaminomethyl-phenyl)-
7 H-pyrrolo[2,3-d)pyrimidin-4-yl]-

amine
91 (2-Chloro-benzyl)-{6-[4-(4-ethyl- | 255-256 | 461 0.23° |7.37
piperazin-1-yimethyl)-phenyl]-
7 H-pyrrolo]2,3-d]pyrimidin-4-yl}-
amine

92 (2-Chloro-benzyl)-[6-(4- 262-264 | 432 0.54° |7.77
piperidin-1-yimethyl-phenyl)-7H-

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

93 (2-Chloro-benzyl)-[6-(4- 276-279 {434 042 [7.39
morpholin-4-ylmethyl-phenyl)-

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

94 {(2-Chioro-benzyl)-{6-[4-{4- 267-269 | 447 0.37° | 6.80
methyl-piperazin-1-ylmethyl)-

phenyi}-7H-pyrrolo[2,3-
dpyrimidin-4-yl}-amine S
95 (2-Chloro-benzyl)-{6-(4- 264-265 | 418 0.33* | 7.58
pyrrolidin-1-ylmethyl-phenyl})-
7H-pyrrolo[2, 3-d]pyrimidin-4-yl]-
amine '
96 {2-Chloro-benzyl)-[6-(4- 257-258 | 420 0.42° 17.69

diethyiaminorneihyi-phenyi)-7 H-

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

97 (2,5-Dichicro-benzyl)-{6-[4-(4- 249-251 | 495 0.30° [7.44
ethyl-piperazin-1-ylmethyl)-




am ne 99(2, 5-Di chl oro-benzyl )-[6-(4-272-274468 0.42 7.97
nor phol i n-4-yl et hyl - phenyl ) -

100( 2, 5-Di chl oro- benzyl )-[ 6- (4-258-260466 - 8. 44
pi per adi n-1-yfinethyl -phenyl)-7H pyrrol o[ 2, 3-dJpyrimdin-4-yl]- am ne

101( 2, 5- Di chl or o- benzyl ) - [ 6- ( 4- 255- 25745¥ 0. 50c 8. 26

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

am ne

a 8.20

di et hyl am nonet hyl - phenyl )-7H pyrrol o[ 2, 3-dj pyri m di n-4-yl]- am ne
102( 2, 5-Di chl oro-benzyl )-{6-[4-(4-244-246481 0.37 7.43
met hyl - p[ per azi nj ghetlylFFHnolo[RIBeNYl | - 7TH pyrrol o] 2, 3-
dl pyrimdin-4-yl}-amne 103(2, 5- Di chl or of benzyl ) [ 6- (4-266- 268452 0. 48
pyrrolid{n-1-yl neﬂﬂVF"—"'HH’e‘%ﬁf\s‘)a-m'W-l- pyrrol p[2, 3-d] pyri midip-4-yl|]- amne
e R S S L R AR
et hyl - 23p- 232416| ¢msthylrmyeopRIYPheyH: py) r ol of 2, B-
10605 | hoxy- beprut YT BECA YT BTE AR Eore 7. 26
amine
9g {2,5-Dichloro-benzyl)-[6-(4- 272-274 | 468 042° |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 | 452 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




pyrrolidin-1 -yl nethyl-phenyl)- 7H pyrrolo[2,3-d]pyrimdin-4-ylj- am ne
107( 3- Met hoxy- benzyl ) -[ 6-(4-227-2294280. 30e7. 48

pi peri di n-1-yl nmet hyl - phenyl )-7H pyrrolo[2, 3-d] pyri md i n-4-yl]- am ne
107a( 3- Met hoxy- benzyl ) -[ 6- (4-263- 2654300, 427. 02

mor phol i n- 4-yl net hyl - phenyl ) - 7Fprrror§P2, 3-d] pyri md i n-4-yl]- amne
107b( 3- Met hoxy- benzyl )~ {6-[ 4- (4-225-2274430. 126. 43 net hyl - pi perazi n-1
-yl met hyl)-" phenyl]- 7H pyrrolo[2, 3- d]pyrimdin-4-yl}-amne
1070{6-[41664 Et yB-MethetyEd dlé &8dl- 23349 74p0456. 6614wl met Fyd 3epHenad [ - 7H

pyrrol o[i2, 3- deyrl m di n- 4- t hoxy- benzyl|) - am ne
107d( 3- Net hy| - bamyphding-yige pheryh 20 |467. 88
pi peri drE |-yl metAayhyr %@Q)@,},}Eg ML L lc[2 3-d] gyri m di g-4-yl]{- am ne-
107e( 3- Net hyl - benzy! ’3 (4-259-2614140.|377. 74 nor phol i n- 4-yl et hyl - phenyl ) -
7H-pyrro|o[2 3- c]anﬁiW| md in-4- yI] mine 1 O7f[6-(4-DirnethyIam' nom

OO0 021

et hyl - - St pyr r L :
d] pyrim d|°r?-°f§f“3?’§e“‘6§t%€"?"'¥l 4Zy| )- am?r?z‘ﬂ?é A28 0.30° |7.48

piperidin-1-ylmethyl-phenyl)-7 H-

pyrrolo{2,3-djpyrimidin-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 S
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-Dimethytaminomethyl- 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-




1079[ 6- (4- D et hyl am nomnet hyl - 241- 2434000. 67. 71 phenyl) -

d] pyri mdin-4-yl]-(3-nethyl-

benzyl)-am

ne

7H pyrrolo[2,3- -61

107h( 3- Met hyl - benzyl ) -[ 6- (4-241-2433980. 57. 63 pyrrolidin-|

-yl et hyl - phenyl ) -
1071( 3- Met hyl - benzyl ) -{6-[ 4- (4- 244- 2464
nmet hyl - pi perazi n-1-yl net hyl ) -

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

51

imid in-4-yl]- am ne
0. 56. 87
phenyl]-7H pyrrol of 2, 3-

dl pyrimdin-4-yl}-am ne 107]j{6-[4-(4-Ethyl-pi perazin-1-250-252441046.9

yl et hyl
a Dichlo
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107]

{6-[4-(4-Ethyl-piperazin-1-
yimethyl}-phenyl}-7H-
pyrrolo[2,3-d)pyrimidin-4-yf}-(3-

250-252

methyi-benzyl)-amine

441

0.4°

6.9

® Dichlorome

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

¢ Dichloromethanefethanol/conc. ammonia 93:7:1

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

¢ Dichiorome

thane/methanoi 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

-am ne
onc.

e 108:

azi ne
h at
acuum

The
ially



concentrated. Then the crystallized title conmpound can be filtered off;

MS- ES+: (MrH)+ = 443; HPLC (conditions see Exanples 67 - 78) tR=7.1 mn.
Step 108.1: [4-(4-Chloro-7Hpyrrol o[ 2, 3-dl pyrimdin-6-yl -phenyl1-nethanol
To a suspension of 30.0 g (100 mmol)

4- (4-chloro-7H pyrrol o[ 2, 3-d] pyri mi di n- §2yl) benzoic acid ethyl ester (WO
97102266) in 450 mM dry THE at 10 C under N2-atnosphere, 500 ml -62

di i sobutyl -al um nium hydride (1 Min THF) were added dropw se. The resulting
cl ear sodiisobotyl-alusirsdmrydddd oir Min THED detdhaddedi dropwidenl tidredulting clefar doluticrHE.

Then 98 ml .of .ethyl a tat re . d. fall d afte 1 n 45 m of
wat er ant S gfrggforhl 'haB?C/ %d %’fhagqEOEBWWW%B%MME?%XTP@?@% #Cstirring,
200 ¢ OfacﬂﬁESlfbﬂoaé(gaﬁﬁdﬂilnﬁnb&l%hﬂbﬂglltellzsmdfaﬂélﬂuét@' sﬁm rrﬂilﬁﬂllgﬁéodldgﬁur Tge
m xture js filtered thro It uKa tzerl an t he resi due
Ahshed. ArRNALATERA N OO GO0 9 Ik PR PO ST B GoRBacoRaREe of
0.1 1, anslirt TROmR&ure- lé”fl@ére@trﬁBU%Q@ﬁé'@ﬁlﬂﬁa Mhélé,w.wrs'aﬁa YieLledRiub RRishéd | e
corrpound Anal ysi s f C, talc 13% H 3 88% N 16.18% d
13. 65% WiduhbF@ndsliszandedHCangmygatin Qétr@ﬁ%atato Mo@a% ofgt @ l1@glitpn of 0.3

f4-[4-(B a{n&orﬂem gg%lfdgwgt@ yge‘?as t?xF"ti%chFhlpBLr?d FridhRE P HL GRS caRheny! ) -

met hanol m xture

[ 4- (4- chﬂS(bﬁ@'%?H-ib&&%dN dp28%6,d} gypraSth, dpm(BCﬁO)Z%éMIqa%,rMﬂ bantd, GAnd.28%68 g
(11.5 mmol ) 3, 4-nethyl endi oxy-aniline in 30 mM n-butanol is stirred for 16
h at 115 C under N2-atnosphere. After cooling to anbient tenperature, the
title cSepddb®: ¢bi-tBenkolltBdiexbldtflamimd)-Kiistverialp, Brdlpyr it -pMBwWES+:
(MHH) + = %géh lHPLC (conditions see Exanples 67 - 78) tR =8.7 mn. Step
108. 3: 3 dioxol-5-y [

- (4chl ommmxtbgel ofpih®e g \{b.B-rido) pf [dol{defiord-h-pyralofi2d-dipdrimidin-6-afiiphenyip a
1. .83 f . o o
(< Tar oBRYBPa"aopt 88 81150 gaed Ay msysPiPsY SRS NAGYN kUi stred o

yl] - phenig hatrmmmohdérmz%mmbpméredAMarmef i et ambiemti températurenthertitle

N2- at nospher e | or.ide ar e 1 ring,

t he susp %‘fc’é’;ﬁ’d an(lfelﬁtf?r&’?ﬂ] ?cmd‘% et 8'("5’”8 WEQH%?@OTgp?ﬁIBLé
aqueous {capditiorissseedhanglleds O 78akd- @xtmiacted twice with ethyl acetate. The
organi ¢ phases are washed with water and brine, dried (MgJSOX) and
concentrated to vyield the title conmpound; M ES+: (MtH)+ = 379; HPLC

(condi t i $tep 1966: Bxamil SRIdEO-5-yEH) (4t dRlorembihyiphenyl)- k-aupblef? 3 OBarimidint4-yi]-

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}-




The foll ow ng Exanpl es are synthesi zed using an anal ogous procedure as

descri be

Nunber [ C] (M-H) +Rft R [mi n] 108aBenzo[ 1, 3] di oxol -
pi perazin-1-yl nethyl ) -

et hyl -

din

- 63 phenyl

d] pyri m di n-4-yl }-am ne 109Benzo[ 1, 3] di

di met hyl am nonet hyl -
110Benzo[ 1, 3] di oxol -

phenyl) -

84

7H-pyrro| o[ 2, 3 dl pyrimdin-4-yl]-
5-yl-[6-(4-4300.167. 7 norpholin-4- ylnethyl-phenyl)

-5-yl -

5-yl -

Exanpl e 108: Exanpl eNameM P. M5- ES+: TLCHPLCa
{6-[4-(4-4570.327. 3
7 Hpyrroio[2, 3-

[ 6- (4-3880.087. 6

am ne

7H pyrral o[ 2, 3 pu¢n5p]y?fﬁ-wrrold[2 3n-4-yl]4 am ne
#Il)rléﬁo:vf;h?lx%% f'"}B %)é'ff'})ér%‘?&fpi??olzf;?glgod]ﬁ;;r?i ﬁ1 di m-4-yl J- am ne
112( 6- Mitfoexy- p} Bledtcﬂ-‘l 3](11&)))01—5@&-[[61(4241 2424300. 07688 0.08° 176
byr i m chjn- 4- y1 ) | ARSI PSR RERIABY | i n- 3oyl - (6- 1 4] 3750. 49¢7. 0
(di met hyfl am no- g r,)jdp@grmb)}m,aﬁ@y%rol o[ 2,3-d] pyrimdin-44{yl}- antne
114( 6- Mgt hoxy- py ;l Aen )-{6-[4-4440. 416. 8 (44et hyl - pi perazin-1-yl nmethyl) -
110 Benzo[1,3]dioxol-5-yl-[6-(4- 430 0.16° | 7.7
morpholin-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-y1)-{6-[4- 241-242 | 430 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-
dlpyrimidin-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,-



phenyl]-7H pyrrolo[2,3- d]pyrimdin-4-yl}-amne a HPLC. conditions see

Exanpl es 67 - 78 b Di chl oronet hane/ net hanol | conc. anmonia 90: 10: 1

" THE/ net hanol / conc. amoni a 90: 10: 1 Exanple 115: 5-

6- (4- Mor phol i n- 4-yl et hyl - phenyl )-7H—pyé£ol o[2 3-d[p rrimdin-4_ ylamno - 1
H pyridin-2-one To 84 ng (0.20 mml) of ™"~

(6-met hoxy- pyridi n-3-yl)-[6-(4-norpholin-4-yl met hyl - phenyl ) - 7H
pyrrolo[2,3-d]pyrimd! n-4-yl]-amine and 10 m chloroformin an anpoul e
under NZatnﬁ:éerHmpmﬁir(@,730nrhol1iMe(381I VSSaddedDAﬁteﬂ\Qiﬂﬁig for 8 haatF&CFC, Aftated stirring

for | ut tion and E added.to the ..
suspens”g%Hée pRIUT g?qcfgtﬁ) C 15 C‘%ef'ds it %sgwgnmgﬁﬁ%cswmﬂ Fign ?ﬂ‘};‘fvﬁ?"fgne
E:VL Li)e C ORifrowater g’ﬂd@(t_!ﬁé’ h{L%l emhpeunel; WC%{EHFM&@C&/CQ@G b&:rﬁdnlﬁgo;lwﬁﬂf- E?( M- :584
‘o= . .(condifion e Exa - tR = m n anpl es
116 - 11'@?’%1(3&% chﬁOd%’gL@gnGPﬁ‘gt'%ﬂses "r’sz%l“ﬁg?ﬁg 44 Rl ogous
procedure as described in Exanple 115 (eventually after purification with
chromat ography on Si 02 or reversed phase nedium pressure |iquid
chr omat oé@@ﬂigﬂmd&sil C18i CH3CN H20+TFA): Exanpl eNaneMs- ES+: TLCHPLCa
Nunber (Mt rbfRbwin E%ﬂgle%]a@@shﬁhés‘lzéa m%qﬂy:h éﬁ‘éi%ﬁtﬁstﬂm&éd%@égs Qa&r%ed in
phenyl)-7H pyrrol o rimdin-4

1175-{ 6- %qurzieﬂ/é’émnwweafg%mmmcatww c?m%rgg -agﬁpﬁypﬁe%% pr wn;sea%ﬂgse
pyrr ol 0[%e<§iuﬁr]d?¥§éu% fhJa éﬁroﬂa@&@ra&}g Nu'd’eei’lf C,a, HQ?IQH‘-EO*-TF

1185-{6-[4- hyl - pi perazin-1- pheny| [ -

pyrrol of Z)@H@]qovNamedl n- 4- MS- ES TLC | HPLC
Number (M+H)" | R 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 system: 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-ylmethyD-{6-[4-(4-ethyl-piperazin-1-ylmethyl)-phenylil-7 H-
pyrrolof[2.3-dpyrimidin-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



yl am no}-1 Hpyridin-2-one a HPLC. sol vent system a): Acetonitrile + 0.05%
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evapor aﬂ@gﬁ;ndiiﬁr@"?@@ 8{@'6113@5'% for bﬁﬂ%d" ithip %f’&gf ﬂgatﬁij valugd

NaHC03- sol uti on. The separated aqueous |l ayer is re-extracted with Et OAc and
the organic hases are washed with water and br| ne, dried (Na2SX™4) and
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Step 11
(4-14-(6- Methoxy pvri di n- 3-yl met hyl am no) - 7H—pyrro| o[ 2, 3- d]pyrlmdln 6-yl |
12 I Of . .

R 19, ) OXyrRYDIAN ! \ : [ ‘
benzoi c paen\d} m’ethaholest er i 200 m of THE is cooI ed to -10 C Then 80 m of
e SA Bl w-zeb“t A kN LG R e
f ol | owetebhybid Bcidletiof estedid 050l af tTiHFis @bolBUEL-10 AC. Then 80 mi of a 1 N solution of

di-isobutyl-aluminium hydride in THF are added dropwise. After stirring for 3 h at RT, 200 mi

of THF and 100 ml of EtOAc are added, followed 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.
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and N wi EREORS 4 56 ofcal cul ated val ue] @6 BBl 136 Innps:| argb” |~
f ol | ow niggdgKanpl qg_wtﬁo)gyﬁyﬂa@,sg_;%tﬁgpl A00USTyY. [pganpl € [Tagrem p.{giES+: HPLC
aEl em Number [ C|( ["'m n] anal
120( 6- Met hoxy- py dﬁﬁ'ﬁnngP%ﬂHWchWfBﬂ 2CHN {6-[|4- (nor phol i n- 4-\l et hyl )-
Egi?%l }\/E't?hHo%r L; PQER%FTH ﬁgi%ﬁpé ?n) d3|88745 >CIJ:—&\I ?gn Eéel (di metthyl am ng- net hyl ) -
phe nyl] - 7H pyrr@ﬂmf[ﬂmldleﬂldlwmem di n- 4ﬂy‘|‘?_;§ ine o} _
AR S A bl A R LR
{6 [4-(dimethylamino-methyl)-
phenyl}-7H-pyrrolo[2,3-
dlpyrimidin-4-yl}-amine
122 (2-Methoxy-pyridin-4-ylmethyl)- | 210-212 | 458 6.6
{6-[4-(4-ethyl-piperazin-1-
ylmethyl}-phenyl]-7H-
pyrrolo{2,3-d)pyrimidin-4-yl}-
amine °
123 (2-Methoxy-pyridin-4-ylmethyl)- 431 7.0
{6-[4-(morpholin-4-yimethyl)-
phenyi]-7H-pyrrolo[2,3-
dlpyrimidin-4-yl}-amine *
124 (2-Methoxy-pyridin-4-yimethyl)- | 210-211 | 389 6.8 CHN
{6-[4-(dimethylamino-methyl)-
phenyl)-7H-pyrrolo{2,3- -
dlpyrimidin-4-yl}-amine ©
125 (2-Methoxy-pyridin-4-ylmethyl)- | 211-212 | 444 6.3 CHN
{6-[4-(4-methyl-piperazin-1-
yimethyl}-phenyl}-7H-
pyrrolo[2,3-d]pyrimidin-4-yi}- '
amine ©

® 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]
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pyrrolo[2,3-d]pyrimdin-4-yl)- amne ¢ a HPLC. sol vent system a):

Acet oni tiEdamples B2HSIBIFA; b): water + 0.05% TFA: Grad: 20%-a 100% a) in b)

for 13 mg ' Arh t VBN I MY 9 ul at ed
one C 2%???0%&-%@? f‘%@éﬂ% 3r| ﬁe?ﬁgﬁgm ne %iugggfgglg altrlgahf fbo%ai%%f%jﬁﬁﬁggfs\. Chem
36 (1993), 2362) -67 Exanples 126 - 132: O eavage of the nethyl ether of the
above compountsTanaogousty—toExampte—31ibgives: '_""ﬁf'p'l'-?fﬁi’"‘é\v”r

P. VB ESH: IS ENEE Nunber [ Q] (M-H) +t R [ R-R] anal] MHES - G [ Elem.
1265- ({ §-Nuinlfet- Et hyl - pi perazin-1 -4449. 4[30]net hykMyHphenyd fmidH- | anal. d

pyrr ol o[%, - 2"» 4 I,'am Ao—rethyH—34 - Hpyri-din % ohe
1275- ({ 6-12P4- ( D AESTA-BrFSERIRRIGZBTN et hyl ) - phéAdI - 719y rr ol §[ 2, 3-
dJpyri midi n- 4-y| graciey)-pedriyjl- 1 Hpyridi n-2-one
pyrrolo{2,3-dlpyrimidin-4-

ylamino}-methyi)-1H-pyridin-2-
one

127 5-({6-[(4-{Dimethytamino- 375 9.6° CHN
methy!)-phenyl}-7 H-pyrrolof2, 3-

dpyrimidin-4-ylamino}-methyi)-
1H-pyridin-2-one

128 5-({6-{4-(4-Morpholin-yimethyl)- 417 9.7° CHN
phenyl}-7H-pyrrolo[2,3-

dpyrimidin-4-ylamino}-methyi)-
1H-pyridin-2-one

129 4-({6-[4-(4-Ethyl-piperazin-1- 291-292 | 444 9.4°
yimethyl)-phenyl]-7H-

pyrrolo[2,3-d]pyrimidin-4-
ylamino}-methyl)-1H-pyridin-2-
one

130 4-({6-[4-{(4-Morphalin-ylmethyl)- 417 57° _ | CHN
phenyl]-7H-pyrrolo[2,3-

dpyrimidin-4-ylamino}-methyl)-
1H-pyridin-2-one

131 4-({6-[(4-(Dimethylamino- 330-332 | 375 56° CHN
methyh)-phenyl)-7H-pyrrolo[2,3-

dipyrimidin-4d.ylamino}-methyl}-
1H-pyridin-2-one

132 4-({6-[4-(4-Methyl-piperazin-1- 50°¢ CHN
yimethyl)-phenyl}-7H-

pyrrolo[2,3-d]pyrimidin-4-
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%) ih 8) for B AR 5mid mnrm a}00% a). d experinent al

-7H rrolo 2 3- dd pyrimdin-4-yll-am ne 330

phenyl)-7H pyrrol o[ 2,

Ineth 1- hen |

) :

val ue

6- 4-nor

mg (0. 90
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d] pyr i Mgiahfs 1/331 12 MeoxyDyRdind-yIN-RPRLHMRIIRAd IRethiRsRentf)- MNabyrtsiodiaL I 1 ed

for 2 h

In 20
gipyrlmldln~4-vll amine

330 mg {0.90 mMol) (2-Methoxy-pyridin-4-yl)-[6-(4-chloromethyl-pheny))-7 H-pyrrolo[2,3-
dlpyrimidin-4-yl]-amine, 0.81 ml morpholine and a trace of Nal is stirred for 2 h in 20 m!

boiling ethanol. A clear solution is formed from which upon cooling to RT the titie compound
crystallizes out and can be filtered off; TLC (CH.Cl/methanol 9:1) Ry = 0.33; MS-ES™
(M+H)" = 417.

Step 133.1: {4-[4-(2-Methoxy-pyridin-4-ylamino)-7H-pyrrolo[ 2, 3-d]pyrimidin-6-yl]-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-

ll-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



boi I'i ng

the title conpound

(CHz2d 21

{444-(2- Met hoxy- pyri di n- 4- yI am no) - 7Hp
To 4.16 g (16 mwbl) of

net hanol

et hanol .

met hanol

A clear solution is formed from which upon cooling to RT

9:1) Rf 0.33; M5-ES °

(M+H)

crystal lizes out and can be filtered off;
= 417. Step 133.1:
%rrol o[ 2, 3-dl pyri m di n-6-yl 1-phen | -

[4-(4-chl oro-7H pyrrol-of 2, 3-d] pyri m di n-6-yl)-phenyl ] - net hanol

108.3) and 1.99 g (16 mwl) of 2-nethoxy-pyridin-4-ylamne [see Rec.
o (W50 1'bf EtGAE Bhd P Endrsatiréted NaHOB-SeRitiond siivdd andibel tm‘ert@mboom de by
ydrogenati o re

degassedgﬁmﬁyﬁﬁggéqﬁﬁ QWﬁ%Eph
[R(+)-2, 2" -bi s-(di phenyl phosphi no) -1, 1' - bi napht hal i n) ;

i benzyl i deneacet one) di pal | adi um (0) chl or of orm
nd 3.08 g (32 mwbl) of sodiumtert-butylate are

S T OB g i P g gyl o hen

Chim

Pd2( dba)
conpl ex;

poured i

3CHC13 ! tri sSd
E es

SUbsequeﬁﬁé SolBsih

nto a m

of Rane

Morgg det eAn lp&

TLC

(see

Step
Tr av.

Ni ckel h T
L can :;t? a%‘%mnextrélct%n] of the ? itrate.
1.6 mvbl], 414 ny

NaH2 PO4 . angagouslygo dixamgieHIRRiofewed by,dg- mletlmﬂal)on tAﬁlnfecorsqappnﬁlng pyadonesias t he

title CO&’@;%HBgﬂ

(conditions see

133.2: 2-

Met ho -

nSFEiaJnjlr%?[l%i o

off and washed with water and Et OAc;
M5- ES+:
hen |

78) tR =

r|d|n4 6- 46h|or

r\

8.2 mn;
oneth | -

-7H rr

(MH) ;

HPLC

olo 2 3-

= 348. Step

rimdin-r4
{4-14-(2
pyrrol of

=T

Nidmbrpy

FalVALYaWal

I e I"\L ©, A DUD}JUIIb] Ot

-paﬂldln 4-yl am no) - 7H

r|md|n 6 yI] phenyl} mg

oanay

WESAIpICT©
| e [Tl

B

ahaklet cnﬁi,t ril e,

YTTLe

rvr od

18

m of di
4.5 h at
sat ur at ¢
MB- ES: (

filtratdg.

preparin
f ol | oned
Exanpl e
1344-[ 6-

R The

d NaHCGO3 -p&@hleVHmWer[Zﬁed and fhe title
be obt ai med by e
M ng Exanpl es aré
di nes anal ogously to B

M +H) +
Exanpl
g the cg

ERTRER AT e E
66. .\b od [
RO ADGTIRRRA of | o

pyesiponsieng et hoxy pyri

thvlation to the correg

7

0.2

tnondi nn

\/(J.I

Et QAc and (
» conmpound

fil
tracti

S _AcC

el t han
IU vIrel

> synt hegi zed by

LI i T |
l0124] of
tered off
om of the

anple 1

R Ex A MR BaA Al &
(4- Nor phokimttdyi ipeedmeh A AReiky10 | 2

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

ﬂ?QLC N

Hvri-don
T T aroT

TTO— O

r (M) +t R [

136

4-{6-[4-(4-Methyl-piperazin-1-
ylmethyl)-phenyl]-7 H-
pyrrolo[2,3-djpyrimidin-4-
ylamino}-1H-pyridin-2-one

416 7.0

0.08
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(4-ethyi-piperazin-1-yimethyl)-
phenyl}-7H-pyrrolo[2,3-
dpyrimidin-4-yi}-amine

444 77

0.48 ¢
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430 7.2

0.10°¢
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d] pyri mdin-4-yl}-am ne 1364-{6-[4-(4-Methyl -pi perazin-1-4167.00.08 C

yl met hyl ) - phenyl ] -7H pyrrol o[ 2, 3-d] perV,g‘n din-4- ylamno}-1 Hpyridin-2-one
137(2- Met hoxy-pyridin-4-yl)-{6-[4-4447 48 (4-ethyl -piperazin-1

-yl methyl)-- phenyl]-7Hpyrrol o[ 2, 3- d] pyrim din-4-yl}-am ne

1384-{6-[ 4- (4- Et hyl - pi perazi n-1-4307. 20. 10_yl met hyl ) - phenylj 7H-

pyr r ol o[|248- d] py m[m d+mﬁ1éfhwdranbme)hy& Himgni di n{2-ne 0.08 ¢
139[ 6- (4- D net hyl am 7. 2CHNO.|47 phenyl) - 7H-pyrro| 0[2 3-d] pyn
m di n-4-lyl ] - (2- rr@ﬁﬁ@ﬂbg% ?[r8| ig yl)-anine -70

1404-{ 6-/( 4- Di et ydyaimidaeaeiayinoBea7. 20. 38 phenyll) - 7H pynrol of 2, 3-

d] pyri m|di n-4-yltam no]l-1 H pyridin-2-one HPLC: |sol vent |system |a):
Acetonitirile + JPMB%“'?F%G b): “water + 0]/05% TFA| Grad: {20%-> 100% a) |

for 13 mpLE; SollBrsysiEAaf Bcetonitrile + 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
° CH.Clo/MeOH/NH:™" 80:20:1
¢ THF/MeOH/NH,*" 90:10:0.3

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;80,) and concentrated after adding 13 g of Si0,. The resulting
powder is put on top of a chromatography cotumn (SI0;) 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.



experinmental value within 0.4 % of cal cul ated one CH2C 21MeOH NH3" onc
80:20:1 d THF/ MeOH/ NH390: 10: 0. 3 Exanple 141: 6- 4- 4-Eth i- i erazin-|-
lmeth I -hen | -4- 4-fluoro-2-nmeth I-1 Hindol -

yl oxy)-7H pyrrol o[ 2, 3-dl pyrimdine 1.56 m of diisobutyl-alum nium hydride
(1 Min THF) are added to a solution of ;130 ng (0.26 mibl) of

(4-ethyl -pi perazin-1-yl)-(4-[4-(4-fluoro-2-nethyl -

H i ndol - 5-yl oxy) - 7TH pyrrol o[ 2, 3- d] pyri m di n-6-yl]-phenyl }-net hanone in 13
m of THF at -15 C under a N2-atnosphere. After 3 h, 4 ml of EtOAc are
added to the solution, foIIowed by 0 2 mM of a saturated sol ution of NHCI
in water o i

t hr ough o AR The
resul ti acidethwhestar chr omat ography colum (Si02) and then

;: glt Sfjn\é%‘ﬁ‘ﬂ’“ﬁ C@Q{a élr?r%ounlgél) éﬁ’%@gé@%l (%15?195&03&%@23#' / %53}5 38(;8)20t é =

10.5 m nd]p%mﬂ&ﬁ-yﬂ-lﬂbhﬁotc acid &thyt &tten 21¥lg {13 mMal) of 4-fluoro-5-hydroxy-2-methyl-

eid ot Fynosis (refRr sl 007l Y 40 Sy LR Rl oo, s SERF© °

4- (4-chl @frmmﬁﬁ& paatedtor [0 39 1. rihe @aﬂ&-mlm@&rtmb@ntmed in @3dayb, tﬁét er (WO

S oubside distabad s HRe SYEVARG e Shiep s B IART LA m of

2- but ar\ﬂlﬂﬁEl@A@Wh’ércﬁgbﬁl@rayél% die atasBEd @nh Haekh ahbemﬁéscm'eﬁqmgsea dridl t er ed,
t he resi due washed. wth 2-but anoRy § di scar ded he filtrate is dilut ed

with Et C%‘Ca%‘@tﬁiat%‘?'“mf‘i?@roaﬂﬁ}%@? érE‘Q&&é{'leé?’é‘?ﬂdf) BVER dhealiter cRERRAYNE ce

with Et CAG (Ethrachicsant 6:1h Ry e1os2aMS-FRSNeA-H ElBsyat er and brine, dried
(Na2SO4) and concentrated after adding 13 g of SiQ2. The resulting powder
is put on top of a chromatography colum (Si02) and then eluted with
hexane/ E;9H9 413: 3-[4-(4-Fluoro-2-methyl-1H-indol-5- _
4- [ 4- Chl or o- Z y y -y enzoi c
aci d et mignzoisgciklethyhestefhexane/ Et OAc 2: 1) R ="0. 40; MS-ES+: (MrH)+ = 422]

is el uat rf%%én%ttlonfo?b%@‘be(@ daymmoQ%fm[hl@.ﬂgemmyl Thﬂn&a@s aﬁ/)ﬁt(@% 2: 1) Rf
= 0. 23; uor 0- 2- Fyl -

H- i ndol raegv\pzsycwnzyl)( -RETHeléy 'ﬂéWﬂ?ld)ﬂ‘g‘YH-fBﬁWQ*@ﬁ@F 2ty ester in 150 i of TH
dl pyri méii&’r@rrﬂ’bﬂ’r@%@th?l ﬁ%.aafa.ambn@ﬁhﬁé pées@nzé bf €24 ofP P (90 8- 4 Mol ) of

4-[ 4-chl oro-1-(4- net hoxy- enﬁy yrrol ol 2, 3-
“Engelhard 51257), fi Itratlon an concentratlon gives the crude product. Stirring in THF fwater,

filtration and washing with water gives the tit!e compound; MS-ES™: (M+H)" = 431; elemental

analysis for C, H, N and F within 0.4 % of calculated value.

Step 141.4: 4-[4-(4-Fluoro-2-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-




d] pyri mdin-6-yl]-benzoic acid ethyl ester, 2.14 g (13 mwl) of

4-f | uor o-5- hydroxy-2-nethyl - 1Hindole (preparation see WO 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 reaction m xture is concentr at edﬁdn vacuuo, the residue dissolved in
Et OAc and water, the aqueous |ayer separated off and extracted twice wth
Et OAc. The organic | ayers are washed with water and brine, dried (Na2SO4)
and concentrated. Col unm chromatography (Si 02, Et OQAc/hexane 1:1) gives the
title C@Wpd‘azlnilaﬁd(oam(QMaﬁmMollbf drbthyl-&rahphodifbolRe aré Mitihd ato §H1.

St 14 A-(4-Fl 2 dol - 5- yl -7 | '
5 of pyr P ol e, e suptitstires Hivid wihroL8ene Wik S n sl ReEN RS o (0. 01
mvbl ) ofsofiitibA: v(rﬂef bdbne? - ﬂh?étdm}abod]ﬁay@@@re Pe-pkitacyad fvidetwith EtOAc, the organic
met hoxy- benzylg % rroI %lgﬁé décgn 619?%/ ] -benzoic acid ethyl ester
150 m ~ dgyersidricdiNpze8an Onfe@tf fiRs2dBNg HUaZ Bt [efUHBEPOWECE §PUpPR Mhce
of 0.2 %f@fchP@lhﬁogﬂd&h%:omnﬂ(mQ%ha t:%elafe dompdurtifedite@WitAnd concentration

gives the crude p Clse. t|rr|n in THElwater, filtration and vvashlng Wi th
wat er glEﬁ@&C{m@h@nqmwscon%%a gepnditioos igpe Eiam!?sﬁ'e?r%)rﬁheﬁ 0.4méhysi s
for C Hsaangydyv=tdeign 0.4 % of calculated value. Step 141.4:

4-[4- (4- Fl uoro- 2- rret hyl -1 Hidol -5-yloxy)-7Hpyrrolo[2, 3-dlpyrimdin-6-yil-
benzoic acid lithiumsalt A suspension of 2.87 g (6.7 mwbl) of

4-14-(4 iy iyl -1 Hindol - 5-yl oxy) - 7TH

pyrrol of 'n-6-yl]-benzoic acid ethyl ester and 520 ng (12 m\bl)
Li OH H20 huerfomng Fiaropleg atscaimdhenirgdsanalogofisiyda Bxamplediditr red f or 24 h at 120
C. The solid is dissolved first, then a new precipitate is forned.
Filtration at RT and washi ng with dioxane and di ethylether gives the title
corrpouniExailﬁbté (dandi ti ons see Exanpl es| BB-MS7:8) HPRCZ 1 El&m.mi| my.pVBIES+:

(M+H)' btep 141.5: (4-Ethyl -pipghazi{:n-L;V bire

f4-[4-(4- Ié']huoro- 2- et hyl - 1H-i ndol -5-yl o W%pr‘?"éﬂ%ﬂlz é‘pa’ri m'[é:l:]n- bR-f | then
| - net handle To | B40-(4d)stiy-pihenddin-)- 4- [ 41 441 f | uof 02.3- net IKHNF 1
H i ndol 15-yl oxy rr.ol o imdin- 6-yi]-benzoic ag¢id |ijthiumsalt
in 5 n|of DVF lﬁmer"?ﬂhp'kﬁmhép@ fﬁ}é’P‘y 38 m (3 fvbl) of N -72

et hyl pi per azi ne | aethyd-1 Blinddl-5-25x/)7 H2 rrMaI) of d| ethyl -¢yanphosphonate afe

added atf 0 C. After @Qasgl n, the suspension is fdiluted{w th Et QAc{and washed
with safurated NRUEBIEEAPYITISIN® water hnd brink. The aqueous |ayérs arp

in

re-extraaged tw eg4\\iddro-Btoldyl-1Mamdal-ganiss 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

¢ 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:



| ayers dried (Na2SO4) and concentrated after adding S 02. The resulting
powder is put on top of a chromatography colum (SiQ2) and the title
conmpound eluted with EtQAc/ methanol/NH3c"'' 80:20:1; HPLC (conditions see
Examples 67 - 78) tR = 10.4 rein; M Igzi:?:_ (MtH) + = 499. Exanples 142 - 144:
The foll ow ng Exanpl es are synt hesi zed al ogously to Exanple 141:

Exanpl eNaneMs- M5+: HPLC: aEl em m p. TLC Nunber (MtH) +t R [ m n] anal . b[ C] Rf

1426-[ 4- (4- Met hyl - pi perazi n-1-47112. 8CHNF yl net hyl ) - phenyl | - 4- ( 4- f uor o- 2-
met hyl - 1 H i @ohpdsitiphoxy) - 7H pyrrol o[ 2, 3-d] pyri m di ne '
1434- (4- Fl uor.g; 2- net Hyl il H i 2%@ -5-45810. 7280- 0. 19

yl oxy) - 6- ( 4- ﬁﬁp‘fﬁn’gﬂﬁe TR 282 3} Phyl - phenyl ) -7H pyrrol o[ 2, 3- d] pyri m di ne
144{ 4-[ 4- (4- Eitgno- 2- net hyl - 1186-¢+1610. 70. 21 i ndol - 5-yl oxy) - 7H-pyrrol o[ 2, 3-
dJpyri m di n-6-yl]-benzyl }- dipethyl-amne a HPLC. sol vent system a):
Acetonitril ewl‘)éélﬁgff’BTFA; b) :1% er + 0.05% TFA. Gad: 20%-4 100%a) in b)
for 13 mn +phagiesSiuddi8arale. bseyperimental value within 0.4 %of calculated
one Et OAc/ Me 19:1 d Et OAc/ MeOH/ NEt 3 80: 20: 1 Exanple 145: Dry-filled
capsul es SOO@CG%ﬁ?suI es, each %%Spri sing as active ingredient 0.25 g of one
of the compounds of formula | nmentioned in the precedi ng Exanples, are

prepared as follows: -73 Conposition active i ngfre_di ent 1250 g
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:



tal cunil80 g wheat starchl120 g nmagnesi um stearate80 g | actose20 g Preparation
The nenti oned substances are pul verised and forced through a sieve

process:

of 0.6 mm nesh si ze.

gelatin

capsul es using

a capsule-filli

capsul es 5000 soft gel atin capsul es,

0.05 g of one of the

eadh-

‘conpounds of fornula I

machi ne.

ment i oned

0.33 g portions of the m xture are introduced into
Exanpl e 146: Soft
“conprising as active ingredient

in the preceding

Exanples, are prepared as follows: Conposition_ active ingredient 250 PEG
400 1 l'ift Gompoasdfrddn 1| | it r eHERepar ati bn prodERs2 The ActiveKDRyredient is
pul veri sed gnd suspendef in G, 400 ppl yet gl ycpl having _an M |of
from approxg"@'gei‘!"t ®-appr ox. E:IZE‘@ Fﬁ&] uka Swi t%ﬁﬁ&ﬁd and T
(pol yoxyethyleng sor bi tan nonghggiate, (T as gigp@ [ nd. [ Tnc gy supplied
by Fluka,_Switzerland) and ground in a et pulveriser to a particle size of
approx. {from1 #o 3 m|0.43 @0Bdttions of thQaOG}ﬁ&t ure fjare t HePO9W3Nt r odyced
i nt o sofft—getati—capsures—ust ~cappute- Id LTy rachtes @W—l 7:
I nhi bitilon of tﬁe t yrosj ne kitnaSe activjty of -R (HBR-1), -2 (HER- 2)
and VEG |F recepgor (KDR) The Drﬂm?bi ti on tests0@08 carriged outp.@7descrijbed
above. The 1 C50 val ues-for % Ccnrponpce of formila |l are gi-ven
bel ow. 174 Compdund fr o HER: P o | o ERIH e No.Jl cso [MPPESO [ M1 cs0
[M 30.QU3T0.0G&#p. 0107 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 0.061

18 0.0165 0.0315 0.0245

43 0.005 0.0115 0.0515

48 0.0057 0.0075 0.058

52 0.0157 0.014 0.125

86 0.0055 0.016 0.105

94 0.0018 0.016 0.042

107¢f 0.0025 0.045 0.019

116 0.039 0.0155 0.0155
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1160. 0390. 01550. 0155 75 What is clainmed is 1. A conmpound of formula I G

wherein  Rywands B hapgt her with the nitrogen atomto which they are
attached form g%hyi — piperazin-1 -yl; R5is phenyl; Gis -CH-; 0is
-NH; - and 1.><Alc%rﬁp9l}|ggj5§?o?rﬁulal

~X—R,
IT‘l , I \N
R:i—N B,
2N N N/) 0
G H

wherein

R and R, together with the nitrogen atom to which they are attached form 4-Ethyl-
piperazin-1-yl;

Rs is pheny};

G is -CHa-;

Q is -NH-; and

X is -CH(CH3)-;

or a salt thereof.

2. A compound of formula |, or a pharmaceutically acceptable salt thereof, according to
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, together with at least one
pharmaceutically acceptable carrier.

4. Use of a compound of formula | according to claim 1, or a pharmaceutically
acceptable salt thereof, for the preparation of a pharmaceutical composition for the
treatment of a disease.

B. Use of a compound of formula | according to claim 1, or a pharmaceutically

acceptable salt thereof, for the preparation of a pharmaceutical composition for the



or a salt thereof. 2. A conpound of fornmula 1, or a pharmaceutically
acceptabl e salt thereof, according to claiml for use in a nmethod for the
treatment of the human or ani mal body, 3. A pharnmaceutical conposition
conprising a conmpound of formula | or a pharnaceutically acceptable salt
~thereof according to claim1, togeth& with gk | east one pharnaceutically
-acceptable carrier. 4. Use of a conmpound of forrmula | according to claima1,
or a phar ' I | | . 2par af i a
phar maceut el hps R AT et b by lsiPesst 8 plopBuBbEPRERG b 2
conpouhd afneoplrastit diskasecording to claim 1, or a pharmaceutically
acceptable salt thereof, for the preparation of a pharmaceutical conposition
for the 76 treatnment of a di sease which responds to the therapeutic or
prophyl actic managenent of a neoplastic disease.



