WD 97/ 02266

PCT/ EP96/ 02728 Pyrrol opyrimdi nes and processes for the preparation

t her eof The invention relates to 7H pyrrol o[ 2, 3-d] pyri m di ne derivatives
and to processes and novel internediates for the preparation thereof, to
phar maceut i cglg §7phsg! ati ons conprising such derivatives antdpdobifarse Of

t hose derivatives as nedi canents. The invention relates to

7H pyrrol o[ 2, 3-d] pyri m di ne derivatives of-formula 1 wherein g
isOor 1, nis fromlto 3 when qis O, or nis fromO to 3 when gqis 1, R
I s hal ogen, |ower alkyl, hydroxy, |ower alkanoyloxy, |ower al koxy, carboxy,
| ower al koxpafidpRfmidines aht provebsesNbd taevprepatativh theasobanoyl , N, N-di - | ower

al kyl - carbanoyl, cyano, am no, |ower al kanoyl am no, |ower al kyl am no,

NN- di - ower al kyl amino or tri- fluoronethyl, it being possible when several

radicals R %éﬁnoérﬁaﬁF&atégtﬁgﬂ%mm,@l@pﬁmdiwe&ﬁamdiaﬁak&prbeesées haenti cal

or different, a) Rerr] a err] are "each i ndependently of the other a)
phemyl subsbovelintegmediates fos fiaRrerarationilereot it Pk acrutical fgymulations

benzyl oxy cagdinghslng siiBs Aétivitivds@into ek of tobe BarivatiRis @ fYedidah@Atsl . am no,

| ower al kanoyl'am no, |ower al kylam no, N, N-di-I|ower alkylam no, hydroxy,

| oner al kanoyl oxy, carboxy, |ower al koxycarbonyl, carbanmoyl, N-I|ower

al kyl - car bame/inveriiofNrelites /WH-pyrtdiofl, 3apyrianiains derivsitives obforhylami tro; [err])
hydrogen; [err]) unsubstituted or halo- or |ower alkyl-substituted pyridyl;

=
Y/

3N
s ) NH 0
(CHR—N 6
H R, H2
wherein
gisOor1,

nis from1to3whenqis0,ornisfrom0to 3whenqis1,
R is halogen, lower alkyl, hydroxy, lower alkanoyloxy, lower alkoxy, carboxy, lower
atkoxycarbonyt, carbamoyl, N-lower alkyl-carbamoyl, N,N-di-lower alkyl-carbamoy!,
cyano, amino, lower alkanoylamino, lower alkylamino, N,N-di-lower alkylamino or tri-
fluoromethyl, it being possible when several radicals R are present in the molecule for
those radicals to be identical or different,
a) R; and R; are each independently of the other
o) pheny! substituted by carbamoyl-methoxy, carboxy-methoxy, benzyloxycarbonyl-
methoxy, lower alkoxycarbonyl-methoxy, phenyl, amino, lower alkanoylamino, lower
alkylamino, N,N-di-lower alkylamino, hydroxy, lower alkanoyloxy, carboxy, lower
alkoxycarbonyl, carbamoyl, N-lower alkyl-carbamoyl, N,N-di-lower alkyl-carbamoyl,
¢ cyano or by nitro;
B) hydrogen;
¥) unsubstituted or halo- or lower alkyl-substituted pyridyl;
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-2 - [err]) N-benzyl-pyridinium2-yl; naphthyl; cyano; carboxy; | ower
al koxycar bonyl ; carbanoyl; N-Iower al kyl-carbanoyl; N, N-di-Iower
al kyl - car banmoyl ; N-benzyl - carbanoyl; fornyl; |ower al kanoyl; | ower

al kenyl; lo yloxy; or [err]) |ower aIkyI substi t ut
ani 0 P Skt

hal ogen, r al kyl am no, piperazino, di-Iower alkylam no, ferr])
phenyl am no that is unsubstituted or substi-tuted in the phenyl noiety by
hal ogen, | ower al kyl, hydroxy, |ower al kanoyl oxy, |ower al koxy, carboxy,

| ower al koxycarbonyl, carbanmoyl, NIower alkyl-carbamyl, N, N-di-|ower

al kyl - car bang-peryicgyAdinRm-2.9; éﬂw Aeaa&ﬁb oW |k@wba+ ykyl am no,
N, N-di - | ower aI ki/l am nomor o Et1r| fl uoronet h 5 hxldrr oxy, I ower

al koxy, cyan‘@’bwybék‘ywe‘l%ﬂéf’a@?’k"m A B ik&‘a‘?eﬁ?;?]rw

al kyl - car banwbachl I‘fbrdiyl'Imalkaﬁdwllomhhawbweﬂw{eﬂﬂpiwoor [err]) by a

radi cal of th Rﬁ&‘ﬁr S(O)[err] wherein R err] is |ower alkyl and
mis 0, 1 or® e one of the radicals R err] and R err] is

unsubsti tut e&f)ihﬂ%ﬁén, aming), loWer Hlﬂﬁémﬁb ;SnHérSﬂncPf&ﬂB%r Alkflarhifis, Ot her of the

radicals Rl er err| has one of the meanings given above in paragraph
a) with the @pbgwlmmmah§unﬁ@sﬁu’tedm sybstfutad ih thergherylenaigty by heiogeey, ar e

) e i clioh B G ARl bHEPEIRY, SIS, b iflodtdizngy| 2 o

| ower al kyl a I oX | ower
al kanoyl oxy, mmﬂw—'WQWM'&ﬁMWﬂaNMWWﬂ @awbmbgmoyl marmemmal kyI

car banoyl , W‘efjél AridyR an%' 1oWer é’lﬁﬁgﬁiﬁgﬂl Nqu-lcmér ‘a‘t‘l@iﬁﬂmo%rr bﬁv\ﬂuoromemgl

aza-1, 4- al kadi PY<¥ ene having up t car bon atons,

Rlerr] and ReRRydroxyy @WG%FP’Wn{%’B%rﬁm Nkl aikﬁéy@f‘??@l” ‘Eﬁﬁm- |"H9Wéd | ower

al kyl or unsgmjcgltb gﬂ ﬂ'ﬂﬁ&%wé}ral ﬁé’aﬁbﬁﬂ@yi %er% deani ngs given above in
par agraph a) hydrogen, |ower a | oner al koxycar bonyl ,
{g@yer

carbaroyl , NeDbvera ﬂ’(? th@éﬂfmhtﬂa’r (Bhn-nrbrrein B:i'é alkihand snisPairoy 2, orand t o

t he saltsth t [ jula | wherein
nis 0, ¢ |59{1 lrglqez’wID Shet %?‘rac Fsgr)%ng?c en an%fﬂ})lgrr] I's methyl.
The prefix PQﬁHBW‘“‘eﬁﬁwy;i*ﬂ ?féh&m"%%l R=das gae 6fthe mganings cal

havi ng up tOglaéidaﬂd%lidJ;SH a&ﬂﬁﬁitﬁmabﬁéepﬁoneﬁﬂaﬁigah'df up to and including a

maxi mum of 4b) ﬁ d?ﬁb ?ogether are C.;«(E,o% 4—§1Eadbenylene substituted by amino, lower
atkanoylamino, lower alkylamino, N,N-di-lower alkylamino, nitro, halogen, hydroxy,
lower atkanoyloxy, carboxy, lower alkoxycarbonyl, carbamoyl, N-lower atkyl-
carbamoyl, N,N-di-lower alkyl-carbamoyl or by cyano, or are aza-1,4-alkadienylene
having up to @ carbon atoms, or
d) when g is 1, R, and R; are each independently of the other unsubstituted lower
alkyl or unsubstituted phenyl or have one of the meanings given above in paragraph
a), and
Re is hydrogen, lower alkyl, lower alkoxycarbonyl, carbamoyl, N-lower alkyl-carbamoyi
or N,N-di-lower alkyl-carbamoyl,
and to the salts thereof,
with the exception of the compound of formula | wherein nis 0, q is 1, R, and Rg are
each hydrogen and R is methyl.

The prefix “lower * used hereinbefore and hereinafter denotes a radical having up to
and including a maximum of 7, especiaily up to and including a maximum of 4, and
above all 1 or 2, carbon atoms.



et .
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PCT/ EP96/ 02728 Preferably, nis 2 or especially 1. Wien there is only
one substituent R that substituent is preferably in the 3-position on the
phenyl ring. When two substituents R are present, those substituents are
preferably ?ﬁ, s~ and 4-positions. Hal ogen R is bronmpgqmpefsthsse Or

| 'uor

preferably Ine or chlorine. Whien nis 1, Ris preferably chlorine.
Lower al kyl is, for exanple, nethyl. ipwer al kanoyl oxy is, for exanple,
acet oxy. Lower al koxy is, for exanple, nethoxy. Lower al koxycar bonyl
I's, for exanple, methoxycarbonyl. N- Lower al kyl -carbamoyl is, for

exanpl e, Npr&éramy T Ruee éouanw WhiH ihdre rs(b?qrmﬁwbst%m R, that

N- (3- met hyl - - | is, f
exarpl o, KeqeRbeRd n%gfer%w L oo e et T 50l S8Rk

acetyl am nare preéauv;mosalshyétmmmarewefémblyaxﬁnm end #epbiidnani no.

N, N-Di -1 ower al kylamno is, for exanple, dinethylam no. Lower

al koxycar bonyl - met hoxy is, for exanple, methoxycarbonyl - net hoxy.

Subst i t ut e tlajogemilis Boming, iagineRir gratyrabiyfluctineroy chindne Whenmds 1bRiis pr ef er abl y
not nore t ubstituents which nmay be identical or different,
Substit ut egéﬁéﬂg?ﬁw"}rr] or Rerr]

Lower alkyl is, for example, methyl.

Lower alkanoyloxy is, for example, acetoxy.

Lower alkoxy is, for example, methoxy.

Lower alkoxycarbonyl is, for example, methoxycarbonyl.

N-Lower alkyl-carbamoyl is, for example, N-methyl-carbamoyt, N-(n-butyl}-carbamoyi
or N~(3-methyl-but-1-yl)-carbamovl.

N,N-Di-lower alkyl-carbamoyl is, for example, N,N-di-methyi-carbamoyl.

Lower alkanoyiamino is, for example, acetylamino.

Lower alkylamino is, for example, methylamino.

N,N-Di-lower alkylamino is, for example, dimethyiamino.

Lower alkoxycarbonyl-methoxy is, for example, methoxycarbonyl-methoxy.
Substituted phenyl R; or R, may carry one or more, but preferably not more than
three, substituents which may be identical or different, Substituted phenyl R, or R;

. preferably carries only one substituent which may be in the ortho-, the meta- o,
preferably, the para-position.



preferably carries only one substituent which may be in the ortho-, the
nmeta- or, preferably, the para-position. WO 97/ 02266

PCT/ EP96/ 02728 -4-
Phenyl - substituted phenyl R err] or Rerr] is, for exanple, biphenylyl,

preferably AWBiafml yl . Pyridyl is, for exanple, 2-pyri ggtmpognbidgogen in
R err

a radi cal Rlerr] is fluorine, bromne, iodine or preferably
chl ori ne. Napht hyl is, for exanple, 2-néphthyl. Lower al kenyl is, for
exanpl e, vinyl, prop-1-enyl or prop-2-enyl (allyl). Lower al kenyl oxy is,

for exanple, vinyloxy, prop-1 -enyloxy or prop-2-enyloxy (allyloxy).

Subst i t ut ed Phemysulsstiigdd gRleayirl: oo Rz ], for examely, biphenylyloprefecablydsbipheriyiyd.
preferably not nore than three, substituents, which may be identical or
different. Substituted |ower alkyl R err] or Rerr] preferably carries only
one subst i t Wyridyl is, for examplal2qid® err] or R err] substituted by phenyl am no
that is unsubstituted or substituted in the phenyl noiety by hal ogen, | ower
al kyl , hydroxy, |ower al kanoyl o | ower al koxy, carboxy, |ower

al koxycar boraloges iy dadical B« avR. méaorim.mmioe,riwm prefprably ¢hioringer

al kyl - carbamoyl, cyano, amino, |ower alkanoylam no, [ower alkylan no,

N, N-di - | ower al kyI amno or by trifluoromethyl is especially nmethyl that is
subst i t ut ed Naphthids, fergxample. 2-9RPRtWArp| e ani | i no- met hyl or

4- met hoxy-ani | i no- met hyl . Cerr]- C[err] 1, 4- Al kadi enyl ene is a dival ent
buta-1 , 3-diene radi cal_in whjch f termn atonms Nos. 1 and 4
has a free HWErﬂ!V"XHﬁ’%ﬁ“@ﬂ’pkaﬂnﬁep’gﬂ sﬁ"?"t‘ﬁlpé‘%!’a%?“yﬁilﬁﬂ al kyl, the radical
as a whol e, however, having not nore than 10 carbon atons, for exanple
buta- 1, 3-di gady aﬂliéﬁk:l%ﬁk?is. for example, vinyloxy, prop-1-enyloxy or prop-2-enyloxy (allyloxy).

Substituted lower alkyl R{ or R; may carry one or more, but preferably not more than
three, substituents, which may be identical or different. Substituted lower aikyl R, or
R preferably carries only one substituent.

Lower alkyl R; or B substituted by phenylamino that is unsubstituted or substituted in
the phenyl moiety by halogen, lower alkyl, hydroxy, lower alkanoyloxy, lower alkoxy,
carboxy, lower alkoxycarbonyl, carbamoyl, N-lower atkyl-carbamoyl, N,N-di-lower
alkyl-carbamoyl, cyano, amino, lower alkanoylaming, lower alkylamino, N,N-di-lower
alkylamino or by trifluoromethyl is especially methyl that is substituted in that manner,
for example anilino-methyl or 4-méthoxy-anilino-methyl.

C4Cqo-1,4-Alkadienylene is a divalent buta-1,3-diene radical in which each of terminal
carbon atoms Nos. 1 and 4 has a free valency and which can be substituted by lower
alkyl, the radical as a whoie, however, having not more than 10 carbon atoms, for
example buta-1,3-dien-1,4-ylene.

Aza-1,4-alkadienylene having up to 9 carbon atoms is C4-Cyo-1,4-alkadienylene as
defined above in which at least one carbon atom, preferably a carbon atom of the
butadiene chain, such as especially a terminal carbon atom of the butadiene chain,
has been replaced by nitrogen, for example 1-aza-1,4-alkadienylene, such as
especially 1-aza-buta-1,3-dien-1,4-ylene. Aza-1,4-alkadienylene praferably contains
from 1 to 3 nitrogen atoms, especially only one. 1-Aza-1,4-alkadienylene having only



Aza-1 , 4-al kadi enyl ene having up to 9 carbon atons is (Jerr]-Clerr]-1,
4- al kadi enyl ene as defined above in which at |east one carbon atom
preferably a carbon atom of the butadi ene chain, such as especially a
term nal carbon atom of the butadi ene chain, has been replaced by nitrogen,
for exanpl e woodpkdssl . 4- al kadi enyl ene, such as especi ally permeposio2r2s
l-aza-buta-1, 3-dien-1,4-yl ene. Aza-1, 4-al kadi enyl ene preferably contains
from1l to 3 nitrogen atons, especially ofly one. 1-Aza-1, 4-al kadi enyl ene
havi ng only WD 97/ 02266
PCT/ EP96/ 02728 one nitrogen atomis preferably bonded via that nitrogen
atomto car dnmrmmigmma@om fs prbteraﬁlykﬂbﬁﬂé@ Via [tiat Ritrdygry dtbmiit6l crBori hideh S¥Ethem
Salts of co Ourécg% %_dr;%v are especially acid addition salts with
organic or {MBYHAP g mee@??e%’s%ﬁ"f y the pharmaceutical ly acceptable,
non-toxic salts. Suitable i norgam c acids are, for exanple, carbonic acid
(preferably . r bonat es
hydr ohal i ¢ %%:i{%(ftsf Q@mé&{?ﬁgg fﬁh@ﬂ 3&5 [ g{d é’ﬁ@?ggﬂg ‘@@ gganbcrorﬁlﬁqsg%%“ C
aci d. Suit adsdids, esmmctha@hasna@e@tacaﬂmcoemampl ron-toxic b:dtsySwta,blqahoxgpdﬁoactds
sul fonic org rg%ré@nvpx@eaﬁsmcfaeag (6% If’m%@fo o L= Bh&BL 813&;&{(;(;%%-.

I c acid,

oct anoi ¢ acl decanoi c_acli d odecanol ¢ acl I C acl

2- hydr oxyb uqa}rpqr@teg), |"’Md"°§?‘l?cﬂ9ﬁlﬁcs% iag hygyeehiert %ﬁlﬂﬁ asidy ar phaspharic aeidar i c

aci d, succi &hxfab%r@am@éﬂndﬁ é‘re aw &aw@‘lé’f&bﬂb&yﬂ@lpﬁosﬁéhﬁrélﬁoﬁé bﬂsulﬁﬁ'ﬁéé’éﬂs aci d,
ITB.|IC acid, tartaric |c acj d aactarlc .acid

| u
e ot clufor Stamtie. Soels Ao, MBPIBNIE S0 QIaIIG HEIds Heanoi AR dRreERTRls
acet yl ani nogigeit acie,didic abidazaydrbmpwhascna,eglwwmblaanasagw&osewﬁédaﬂﬁxyﬂ%ﬂc&@/I c

aci 4, acet OpSEhL iR B URPIRIELLN imbic Bl Sl G55 BIGRANY b S,

fructose-1, ertamcsaqm oifrawid, gfuacmqﬁcldmhbcfanawdi ;aniincacidey sachaisglutarnid, ac«d

t hyl mal id,
oo o o) GpraflehoidCNMARTAGEARE SbAMKNIHolCAE o, RaBIMHLi-AIREa PRI °, 2
3,4,5-tri rre?ﬁ%‘?&: BE'HZ'&@@%%Q%P"@“%%@%WR&%%& Zor &QIYEGYQDWM| c acid,
4-ami nosal ig |u@déblecph%§pwbnc@aﬁh@hé&ea%%spMﬁwdaﬁﬁ%ds&%bﬁ phBESHIRE | hgd aci d,

cinnamc acid ni cot IC acla, .| SO- ni cotinjic aci g ucuroni ¢ aci
gal act ur oni Palgigagid, Hﬁ{;??ﬁ’ﬂ@'e‘%?c‘%ﬂf’éwg igicragid; gyciobexpnegarboxylic acid, adamant-
hydr oxyet haam&bbmcecﬂmeimetabﬂnsau&yhc&cm wrbmsyu@xmpﬂmy;@é&s&@wéé@m c

d, 2- | f h d
3 or 4 mot RyPatne BRBBqpde Senienofuerio e, oracalbtnion e €atrarate
aci d, dodecplic atifdphthatiaacid, phenyiacstiolacidyinauddiaatid, cirmiachic ddid, niebinid acid,ibeet hy| -

or N opy! sigdtinlchHid: gEhrnic 86id XbdiEurBhig 20t e Bt Ginid-Elironi e, £°

ascorbic ac
hydroxyethanesulfonic acid, ethane-1,2-disulfonic acid, benzenesulfonic acid, 2-naphthal-

enesulfonic acid, 1,5-naphthalene-disulfonic acid, 2-, 3- or 4-methyibenzenesulfonic acid,
methyisulfuric acid, ethylsulfuric acid, dodecylsulfuric acid, N-cyclohexylsuifamic acid, N-
methyl-, N-ethyl- or N-propyl-suifamic acid, or other organic protonic acids, such as ascorbic
acid.

Compounds of formula | having at least one free carboxy group are capable of

forming internal salts or metal or ammonium salts, such as alkali metal or alkaline

earth metal salts, for example sodium, potassium, magnesium or caicium salts, or

ammonium salts with ammonia or suitable organic amines, such as tertiary

. monoamines, for example triethylamine or tri(2-hydroxyethyljamine, or heterocyclic
bases, for example N-ethyl-piperidine or N,N'-dimethyi-piperazine.



Conpounds of fornula | having at | east one free carboxy group are capable
of formng internal salts or netal or ammonium salts, such as al kali netal
or alkaline earth nmetal salts, for exanple sodium potassium mnagnhesium or
calciumsalts, or ammniumsalts with ammonia or suitable organic am nes,
such as tert'hqﬁ? oam nes, for exanple triethylam ne or permposn2r2s
tri(2-hydroxye m%kgm' ne, or heterocyclic bases, for exanple

N- et hyl - pi peridine or N, N -dinmethyl - pi perazi ne. WO 97/ 02266

PCT/ EP96/ 02728 ' -6 - For

I solation or purification purposes it is also possible to use

phar maceut i d%drispiallaaompmwnba padbses it safsopoasiib o yEephatneseoticayer chl or at es.

Only salts that a e b X|c(at t he
appropriate BT @eoar e uss‘égp%g?'%%teuogeg%ﬁﬁégeﬁ ﬁ'ﬁgglge‘ té X% are therefore
preferred. pharmadeetically atdeptablecand nositanic (ahthieiapploptiate dosdgbs) areusdd conpounds
in free for ngedngalyb%dﬂ?#s@sgfts&%%éreﬁ?éé ferrla@d udi ng those salts that can

be used as i or exa e purification or identification
of the novel conpounds, hereinbefore and hereinafter any reference to the

free compoungsielySortt gaﬂ%m@%mﬁtﬁwawnﬁﬂug&%ﬁm ondi ng

salts, as appropriate and ex edi ent e conpounds ave

val uabl e phdPmeidheigsalts 'P?‘“ﬁ!l@%mﬁe ﬁ'@ﬁ@ﬂ@?e“ﬁﬁﬁfdﬁﬂwlﬁ?s,ﬂfey exhi bi t

speci fic i nhixampleriy tlﬁﬁidriﬁd:dtbﬁ%r iaBAtficalich o theNbREIBRAPLOHsCRdreinbéfBfeSiHd They
are effective e eci al as t¥r05| ne %{Otﬁ‘l n ki nase inhibitors and/ or

(f urt her mor dyergl f?“ﬁﬁmbf eypreedp thedrq PRHRAS 5 Fﬂab%ﬁ"lﬁe@??dlﬁsﬁﬁﬁﬁlﬂg gRey

exhi bit, f orto@hedtmespondingalts)lasiappiobtidte @nd ekpeidient.t yr osi ne ki nase activity
of the receptor for epidermal gromh factor (EGF) and of c-erbB2 kinase.

Those receptor-specific enzyne activities play a key role in signal
t ransm ssi onfhercompbumrdsedt fumiylar! heve vialuahie phammeediogically nesful grapgriies.apartielass

especi al |y qpj 69 &&Lu,t%gfaﬁé .hﬁ;b.t&ehhﬁm@mag &Buaﬁ]aéaﬁs§,94nreé}9st°ﬁug f the

central and nervous” syste n vari ous
EGF-i nduced ﬁ@@ﬁvﬁaﬁspéﬁ\ﬂmasrtﬁ@%m prfmbm%ﬁﬁﬂfq%@'wfﬁfémpﬁma)nsk\fmtgs of

( EGF- R- TPK) seﬁnatmé&iwbﬁintmés% ma)éxh@tt%ﬁémpweﬁwﬁfﬁﬁﬁnﬁman Bhﬁ-.

proliferation of the cel] ation.. An increa
EGF- r ecept orV%opiee kinage ?‘i}iﬂﬂg?fﬁ'ée fecpRteRor epidesmatgrawihriacion <ﬁﬁFbm%°ft°r%bB2
proliferati cknask. THose eaiebﬁ;r-sa’éwicsenmaaﬁwmes playalkegisih ¥ighal tiadiemizkibR in a

in Ki h f
Mot end of | AESITER,S ArmEleR cple It BMirdf b8l SoneRhay coundtefste callef, o
of formul a 1thaimunewstm andpeuapythﬁgel@;saﬂemc!eeﬂ@herernqnpqussyslmﬁqummplm inases
that are i nv@n@s@éﬂcdmyp%sgéé#-.ﬂduewmﬁéﬁdw Peedpiot-8sbobiktel MM prb R ifiabe T OF

exanpl e abl
(EGF-R-TPK) is a prerequisite for cell division and hence for the proliferation of the cell
popuiation. An increase in the number of EGF-receptor-specific tyrosine kinase inhibitors
thus inhibits the proliferation of the cells. The same applies analogously to the other protein

kinases mentioned hereinbefore and hereinafier.

In addition to or instead of inhibiting EGF-receptor tyrosine protein kinase, the
compounds of formula 1 also inhibit to varying extents other tyrosine protein kinases
that are involved in signal transmission mediated by trophic factors, for example ab}
kinase, especially v-abl kinase, kinases from the family of the src kinases, especially
c-src kinase, ick, fyn; other kinases of the EGF family, for example c-erbB2 kinase
(HER-2), c-erbB3 kinase, c-erbB4 kinase; members of the family of the PDGF-
receptor tyrosine protein kinases, for example PDGF-receptor kinase, CSF-1 receptor
kinase, Kit-receptor kinase, VEGF-receptor kinase (e.g. KDR and Fit-1) and FGF-
receptor kinase; the receptor kinase of the insulin-like growth factor (IGF-1 kinase),



ki nase, especially v-abl kinase, kinases fromthe famly of the src

ki nases, especially c-src kinase, lIck, fyn; other kinases of the EG-
famly, for exanple c-erbB2 kinase (HER-2), c-erbB3 kinase, c-erbB4 kinase;
menbers of the famly of the PDG~ receptor tyrosine protein kinases, for
exanpl e PDGFywemniqg’ ki nase, CSF-1 receptor kinase, Kit-regepi®énoiimnase,
VEG--receptor kinase (e.g. KDR and Fit-1) and FG-- receptor kinase; the
receptor kinase of the insulin-like growm4y{factor (IG--1 kinase),

WD 97/ 02266

PCT/ EP96/ 02728 -7 - and

S ]ger L\Ee/ L hr F%Hd’&nké/ﬂmﬂw ﬁﬁse&ﬁﬁ%&pﬁ&b&in&ku’(ﬂsé@? cde ihasedcakbases, | al |
0 iC pla art [ ul at i transfornmation.in manmmalian
cel 1, “Tnol ol BB A zhR rte Bt Teb Rt PR fve b Vel otk s peci 1 ¢

t yrosi ne pr oineuding huraarecdlEG-- R- TPK) can be denonstrated usi ng known

nmet hods, for exanple using the reconbinant intracellular domain of the
EGF~receptor (EG--R ICD;, see, for exanple, E. McAynn et al, Europ. J.

Bi ochem 2onh@emb@%of(a@9@c)eptoeamﬁlcéﬂom nwt&rrekluaﬂet(EaF-aﬂPKbmn benhi bi t or,

the. compoundgeriénshratelitifig knddH b, f6r &a@gmsaagt:gyggg Fg éqm.@cah errll.
by

for exanple 1n a concent atron o esp eC| ly fro

0. 001 to 0. 1dgregin pivhe EGfrecepter (EGFJt 'Q!?»éeedﬁfp@@m? ﬁtmr—'éal{- Egrep.

EG-- sti mul at gisPbintib@s, 265208 m@zﬁ By Wwith tr@rbohfaoawlﬁo&%&@?% or can be
determined in the hunan A431 e elia car i noma ce | i ne by means of an

ELI SA whi ch PYMRAYBHS ohjermuia,| '(‘J" e fpzyme agv ‘YBYE’W seih@ﬁﬁ leinga 5. 1027
(1994) . In t beHcekitsion oETROBOLSM) 1 LG espBcROpEH 0WD1 k@0 Ay | exhibit an

ICerr] of approximately fromO0.001 to 1 [err]M Stimul ati on of qui escent
BALB/ c3T3 cells with EG- rapidly induces the expression of c-fos nmRNA

Pr et r eat nent mé adtion of Bk lcBmpbiintisdf fompaU el EﬁF—étmmmédacénutaefy&fse\et he

t | at E hi_b f

ppr oxi mat ol PMEPEIBITE 1 EGF FoqeBiy FRF DY Al Rad] ne b A3 onthelal <.
dﬁscr! bed i lncadcm&'ma oédblinetbyaheansd of afe BLISBNhehith IS desoribédihds. JIGingst &1ldl04.) . I Irl
the m crono i bi exanpl e,
i nhi bition ﬂ%@%ﬂi’g %HW%WE%%EEE%?NW% compgp ‘g%&{nm e the
epi der noi d BfepBlie | exhilsitarki©saadfiapproxinatey from|0.00d 10 3gdl. \\ei ssmann, and
Aaronson, S. A, Cell 32, 599 (1983)) or the A431 cell Iine, whi ch are

recogni sed useful standard sources of EGF-dependent epitheli al
Stimulation of quiescent BALB/c3T3 cells with EGF rapidly induces the expression of

c-fos mRNA. Pretreatment of the cells with a compound of formuia 1 before the
stimulation with EGF inhibits c-fos expression at an ICs, of approximately from 0.001
to 0.1 pM. That test procedure is likewise described in U. Trinks et al, J. Med. Chem.
37:7, 1015-1027 (1994),

in the micromolar range too, the compounds of formula | exhibit, for example, inhibition of
the celi growth of EGF-dependent cell lines, for example the epidermoid BALB/c mouse
keratinocyte cell fine (éee Weissmann, B.A., and Aaronson, S.A., Cell 32, 599 (1983)) or the
A431 cell line, which are recognised useful standard sources of EGF-dependent epithelial
cells (see Carpenter, G., and Zendegni, J. Anal. Biochem. 153, 279-282 (1985)). In a known
4 test method (see Meyer et al, Int. J. Cancer 43, 851 (19839)), the inhibitory activity of the
compounds of formula | is determined, briefly, as follows: BALB/MK cells {10 000/microtitre
plate well) are transferred to 96-well microtitre plates. The test compounds (dissolved in
DMSOQ) 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



cells (see Carpenter, G, and Zendegni, J. Anal. Biochem 153, 279-282
(1985)). In a known test nethod (see Meyer at al., Int. J. Cancer 43 851
(1989)), the inhibitory activity of the conpounds of formula | is
determ ned, briefly, as follows: BALB/MK cells (10 000/ mcrotitre plate

well) are tr to 96-well mcrotitre plates. The tes S

(di ssol ved i ?Wé;re added in a series of concentrati onsi i gil i u@%
series) in such a manner that the final c@centration of DMSO is not
greater than 1 % (v/v). After the addition, the plates are WO

97/ 02266

FCT/ EE9 6/ O(Zj 7:3&1béated for three_davﬁ:s during which thle cont{ol cultures without test comBound dré Gulgaé ed
or three days, duri i C e.contro tur test conmpound are
2bl e Lo undeimsranetiastireelbisim rape: The s o e WIS BSasi BN ne i
cel | s i s neameanstof metvienebias staiminhydfen thelihaubatidnathe cellg arefixtedwithhe | ncubati on
the cells ar g ter tained wth
0.05 % met hy? 8{?8“)%%}5‘2” R"ﬁ?ﬁ%f‘;‘g{ ‘&g‘gﬁg‘ﬁ%‘{‘&%mgoéﬁb@“ﬁ S“%P'ﬁ? gﬂ*s%\ﬁt h 3 %
HCl and t he wadhingedtepitba stainyis piutedwitt 3 64 HChanditheopticaltdeesityl per well of theasur ed

using a Titep ?A%tr%la&é ﬁ'ﬁ?é&s%ﬁ @Q:?g Qr*i‘ufhﬁ ﬂ&!&ika){% @nrﬁﬁéﬁﬁ:&f%”w by a

conput er - ai deg em usi n err] -
OD[err])/(oj[i@em]medbaa[mqu;qr-ajdeg@ystemusmthqoswly val ue in those
experiments 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 wit HEet= {Pestsi Powen(PReoneic Rsedlds 18 formula | exhi bit

i nhibitory act|V|ty in the m cronol ar range for exanple an IC[err] of

appr oxi matel

d f I hi, bi t
b b tion ofnd feasaPisin frosf etiteMe s Ve af BRFRCGy on fgﬁgﬁéﬁﬁ?m'ﬂ%ﬁ?é‘ I
exanpl e, by qtlmstmremat résidsin bedll tminbthat iS50 %Emterthan Mehtamed usitg thietconinol of
th wt h SATCC . :
arer can Ty petf PSP AR of Bl P o) ol 6 Fhorbidy |
J.B., et al.rangaieraxamplecniCh of 8pproFiomtelyripem 019684 uMand Ozawa, S., et al,

I nt. J. Cancer 40, 706-710 (1987)), which is transplanted into fenale

BALB/ ¢ nude m ce (Bonholtgard, Denmark). That carcinona exhibits a growh
t hat corr el aThscomporndsef f@ml&mtewibltt'ﬂmbl@qu@!asﬂwh@f tumteyr calip alsode praas | n

the exper | Tegfowrd MBI DY 51cBt EUCHST 1RionR B B4 BBl ot el U e

in vivo are sur I cal removed from experi nent al sterile

condi ti ons. of ﬁ?ﬁ)hm%a'%ﬂ%d%@ﬁ#\%[ﬂ%‘%1 4635 NeeER-155% Amsrigar Byrew v)
of phosphat ecbmfré ebirsttion IFoBRville] MRNAAHIPOBA] s Sabton)J.BS lef&), SaRicer Hdsdarth 4g/0USE

AR T S DA i

phosphat e- bugrsplaatdb i femane BALM riudé mideSBomsiRgatd)BBhmi). Thatkcimoagoounds

of formula | exh?bn% % vﬁg that correlates with the extent of the expression of the EGF-receptor. In
the experiment, tumours having a volume of approximately 1 cm® cultured in vivo are
surgically removed from experimental animals under sterile conditions. The tumours are
comminuted and suspended in 10 volumes (w/v) of phosphate-buffered saline. The
suspension is injected s.c. (0.2 mli/mouse in phosphate-buffered saline} into the lett flank of
the animals. Alternatively, 1 x 10° cells from an in vitro culture in 0.2 ml of phosphate-
buffered salfine can be injected. Treatment with test compounds of formula | is started 5 or 7
days after the transplant, when the tumours have reached a diameter of 4-5 mm, The test
compound in question is administered (in different doses for different anima! groups) once a
day for 15 successive days. The tumour growth is determined by measuring the diameter of
the tumours along three axes that are perpendicular to each other. The tumour volumes are
calculated using the known formula p x L x D%6 (see Evans, B.D., et al,, Brit. J. Cancer 45,



days after the transplant, when the turnours have reached a dianeter of 4-5
mm The test conpound in question is admnistered (in different doses for
di fferent animal groups) once a day for 15 successive days. The turnour
growh is determ ned by neasuring the dianmeter of the turnours along three
axes that aggemepgndi cular to each other. The tunour vol 2728

cal cul ated using the knowmn fornula p x L x Derr]/6 (see Evans, B.D., et
al., Brit. J. Cancer 45, WO 97/-®2266

PCT/ EP96/ 02728 - 9- 466- 8
(1982)). The results are given as treatnent/control percentages (T/C x 100
= T/C % . As68B (108D).Thefrewits aretgivéfhgtga!d&gembomai pereentagisqIiIcN 100 TR tpct

i nhi bition Qf al ues of | ess
than 10, -t ariash g RO o So R bt Porseiedt <BHRBEMRPa S e tiniE ardy oo
or i nstead igfoundHobéxampie EGF—"/oweb!epptiess haw $0,rvehigiviodicdtes strangsmhibitidreot
conmpounds qf;EQ¢ | also inhibit other tyrosine protein kinases that are

I nwol ved i n siIgra ransm ssi on nedi ated by trophic factors, for exanple
abl ki nase, such as especially v-abl kinase (1 C[err] for exanple fromO0.01

to 5 [err] Mg wé %%téa{d%ﬁﬂthﬁurfﬁ@# YecBhtot %sﬁfecpr&bx’ﬂ%e, tﬁé‘

especially c-src kinase (ICerr] f exanpl e from O. erﬁ‘l{}psand
c-erbB2 ki riggwig e iphibit giner B’W'}?é?’?telnﬂﬁ“'@éﬁ? Wé‘%’Pr’iﬁ@E@d "T%Q" Y@NePNEsigR ot ei n

ki nase C, ghédigtkd Wtre;bhr@faetdr@v&lempuerawmwehsdca&u |e§éécﬁ1(y g kinRYicy Rt i on
in mammalian cells, includ éwg human_cel ] s Fﬁ ée nenti oned |nh| bition

of v-abl tyPEEPIEdm R9d Lo puMidiinasss frem %%/famgo a§ps.juch agiespesially|

Oncogene Resgakinbiséx uc%ﬁares&% e¥%00.1a840 ’l“’? bnd @éb%@'k%s@ii—iéﬁ-e ), ah@Bérie/-
Research 52, 4492-449 1992 In those nmethods [Val[err]|]-angiotensin 11

and [ [ er r] -theenipe PPEWFP of examele @rotein Kingse Cealkal whichareinvelvedingramhof c- er bB2

tyrosine kirggaftidntdnt rahstoAhatidf ikl Mamibiae etis RELANGRIhSh cetfal 0g- ously to
t he nethod used for EG--R-TPK (see C. House et al., Europ. J. Biochem 140,

363-367 (1984)). The c-erbB2 kinase can be isolated, and its activity
det er ni ned Tlﬁyam@emn@&ndanmﬁw@m wmmeléwerﬁmwam hémea@a@rdance

th T. AKki S 232 6
¥Mor nul a | vﬁ?{rﬁy‘?%&tﬂ’ 0‘[’%@%{"% §?§5@1%%' 1%3 1%2&%?/??‘&/}%6 gg'F ﬁ'fgpt or for
t he epi der nGancgr RegdardhB2, 449%-5498) (1092)0h thdve nusthads [Vaifjesgibensinditaiidn ki nases

ment i oned ?F%@F{!'Q‘ eire[’%]aeasuaﬁw&esfor exanple, in the treatnent of benign
or malignant t are capabl e of effecting tunour regression and

of preventing the formation of tunour netastases and
The inhibition of c-erbB2 tyrosine kinase (HER-2) can be determined, for example, analog-
ously to the method used for EGF-R-TPK (see C. House et al, Europ. J. Biochem. 140,
363-367 (1984)). The c-erbB2 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).

The compounds of formula | which inhibit the tyrosine kinase activity of the receptor for the
epidermal growth factor (EGF) or of the other tyrosine protein kinases mentioned are there-
fore useful, for example, in the treatment of benign or malignant tumours. They are capable
of effecting tumour regression and of preventing the formation of tumour metastases and
, the growth of micrometastases. They can be used especially in the case of epidermat
hyperproliferation (psoriasis), in the treatment of neoplasias of epithelial character, e.g.
mammary carcinomas, and in leukaemias. In addition, the compounds of formula |
(especially the novel compounds}) can be used in the treatment of those disorders of the
immune system in which several or, especially, individual tyrosine protein kinases and/or



B s

the grom h of mcronetastases. They can be used especially in the case of
epi dermal hyperproliferation (psoriasis), in the treatnent of neopl asi as of
epithelial character, e.g. mammary carcinomas, and in | eukaem as. In

addi tion, the conpounds of formula |I (especially the novel conpounds) can
be used in tygotRes ment of those disorders of the inmune syfEMeoiAas Whi ch
several or, especially, individual tyrosine protein kinases and/or

WD 97/ 02266 -10-

PCT/ EP96/ 02728 - 10 -
(furthernore) serine/threonine protetin kinases are involved; those
conpounds dfurthemarelseringtiviectlinegprotetinkinabesrare involvade those npempdunds otfornalilg br der s

Of the centiladdindiRhl MR Hea nY%ﬁos%Ycﬁéo‘?&@ré&tﬂ@kﬁbr?gé%kmé{%w&g on by

several or, especially, a single tyrosine protein ] ] r
(f ur t her noreYptesdn whishisignabransmissiop by isaveralpsaspedialiysa single hyioainamratein | n

general , the REESaRdior (AVABHMAE) deRhaifsorfleSRotbi kmse@ﬁs/,afa‘ inm?ed?ogﬁgunds of

formula | in the inhibition of the nmentioned protein kinases.
conpounds according to the invention can be used both alone and in

combi nat i onn\ehdtal tHaQresehbinidiiioh eglates bisy itk u¥e oREBEHPBlRds bbrmAlia NPl the

together with inhibjtors enzynes of polyam ne synthesis, inhibitors

h .of the .
of protein Rihitieno ,°I“ﬁﬁﬁ"l§\°f’8f‘§°‘8#“ B¥er tyrosine ki nases, cytokines,
negative gromh regul ators, for exanple TG--[err] or IFN-[err], aronatase
I nhibitors,anti 0 - r. . fic dr ) In.the preferre
subj ects of e m%%\g/}éé] El'%gn Wéﬁ‘?léh%ﬁg\@ﬁhg'?é%n%ef ‘fsg‘f"?g%earl]%nre zﬁrp'dd%??'ﬁf'ﬁng R llgan be
repl aced byothérphamrasologigeiyvf aativeledrnpauntis fier exampia tegethen with inibitoisrod thewher e
appropri at e =T fiehi ' 'qmﬁ RO la 1
wherein q i% ﬂgf&iﬁ}fé@gﬁ'{ﬁge?yrn gr@%%’ ‘? ic‘)ﬁ ﬁﬁfeﬁn'o%ini S ,E@c')ﬁ‘ﬂn |s%¥j ?tggr:{%&%‘gg when
gis 1, R i’ﬂ“ﬁ‘fﬁ%cﬁy@’?,"E%M?t'V&IWP reguiatersafor exgmple T8 96iANR\aromatase

al koxy, caripRiibors, sa¥EEstragdRanaRr BrBthtic raghar noyl , N-1ower al kyl - car banoyl,
N, N-di -1 ower al kyl -carbanoyl, cyano, am no, |ower al kanoyl am no, | ower

al kyl am no, N, N-di-lower alkylamno or trifluoronethyl, it being possible
when sever ain theapheteaied sébjects opthe swahtidanmmértionetbhereinfter fgehefahdefipitionsicaabes t 0

he ot ner - tRRor il nEEpk pesding Befiidos UiAn = elobafifio Eefo ity SebaN, ”

benzyl oxycaedpedight. net hoxy, | ower al koxycar bonyl -

Preterence is given to compounds of formula | wherein

gisOort, _

nis from 1 to3whenqis 0, ornisfrom0to 3whenqis 1,

R is halogen, lower alkyl, hydroxy, lower alkanoyloxy, lower alkoxy, carboxy, lower
alkoxycarbonyl, carbamoyi, N-lower alkyl-carbamoyl, N,N-di-lower alkyl-carbamoyl,
cyano, amino, iower alkanoylamino, iower alkylamino, N,N-di-lower alkylamino or
trifluoromethy, it being possible when several radicails R are present in the molecule
for those radicals to be identical or different,

a) Ry and R; are each independently of the other phenyl substituted by carbamoyl-
methoxy, carboxy-methoxy, benzyloxycarbonyl-methoxy, lowsr alkoxycarbonyi-
methoxy, phenyl, amino, lower alkanoylamino, lower alkylamino, N,N-di-lower alkyl-
amino, hydroxy, lower alkanoyloxy, carboxy, lower alkoxycarbonyl, carbamoyl, N-lower
alkyl-carbamoyl, N,N-di-lower alkyl-carbamoyl, cyano or by nitro; hydrogen; unsubsti-
tuted or halo- or lower alkyl-substituted pyridyl; N-benzyi-pyridinium-2-yl; naphthyl;
cyana; carboxy; lower alkoxycarbonyl; carbamoyl; N-lower atkyl-carbamoyl; N,N-di-
fower alkyl-carbamoyl; N-benzyl-carbamoyi; formyl; lower alkanoyl; lower alkenyl;



met hoxy, phenyl, am no, |ower al kanoyl am no, |ower al kylam no, N, N-di-I| ower
al kyl - am no, hydroxy, |ower al kanoyl oxy, carboxy, |ower al koxycarbonyl,
carbanoyl, N-lower al kyl -carbanoyl, NN-di-I|ower alkyl-carbanoyl, cyano or
by nitro; hydrogen; unsubsti- tuted or halo- or |ower alkyl-substituted

pyridyl; N bgrgddmperi dinium 2-yl; naphthyl; cyano; carboxypctEmehars

al koxycar bonyl; carbarnoyl; N-1ower alkyl-carbanoyl; N, N-di- |ower
al kyl - carbanoyl ; N-benzyl -carbanoyl; forrayt: | ower al kanoyl; |ower al kenyl;
WD 97/ 02266 PCT/ EP96/ 02728

| ower al kenyl oxy; or |ower alkyl substituted by hal ogen, am no, | ower
al kyl am no, |pweedlicshiyioRy; odlovdeaml s&béﬁi!ﬁt@d’fbflﬁhlod%)‘:dérﬁm&f |odvmwaaduk@xy cyano,

b , |.k b | k b |,
R0 oue SRS BB S RETDARER e e, SNt S o o
R err ] - S( O) [ alkaxjearobred, earbaﬁ%yu N-Id)\mmmyad:dtgdm@ndu hihdl—Ew@: allylsarbamogly b) when
0, | kyl
grl 3nsubg??t'ﬁ rcé ﬁéﬁg?%ﬁ lg{]tgé?#r q%’f%(%k\me erﬁ*aq'dé'?gaér?] Kas

one of the nbalhﬁ.rwgs gi ven above in paragraph a), or c) Rlerr] and R err]

together are, 3%1%5\$s61f‘rf<é%ﬂﬂe édébié?ﬂ a@&ﬁ;%ﬁb%ﬁﬁk%&l%@ﬂalm am no, | over

al kanoyl am n am no, am no, ‘nitro, hal ogen,
hydr oxy, | ower!sua$twﬁ%9mwyandcta¢ s@ﬁyof the rasicals '?ocwcfhrm aye of the meanipgs |

N- | ower al kyé,varpﬁ;ob@mg,a rhpiNaylbr | Ower al kyl - car banoyl or by cyano, or are
aza-1, 4- alkadlenylene 0 9 carbon atons when s 1,

t
Rlerr] and FP&hand &?Q@H@ﬁn?‘?ﬁ@%@ﬂ&éﬂfﬂ}e’w&?ﬁ@bﬂ%@ ing.dewel ed | ower
al kyl or unsalha{oylhuﬁnbdlopkealkiflamrnohﬂ,‘!\edlmraikytahmmmj Helsiyed) Mﬁ?ox@bove in

par agr aph a) [ a [ aI xycar bonyl ,
car banoyl , bW%v%'fa%e] d %é?g%ﬂovpﬁgg{gpx’ﬁgﬁ 4‘1‘% roylalﬁlﬁ yEarmyl and to
t he salts t hearisarhoyl, M, Nidi-iower ekxdewptbmytﬁr by legare opa lada-d)ﬂaﬂkadmmylané wher ei n

nis 0, gis I rl are each hydrogen and R2 is nethyl.
Preference |2&nﬁk’%9}caambt¢'oﬂrﬁéﬁp%unds of formula | wherein qis O or 1, n

is from 1 tod3vhenarisd, Rsad Roaregachkiniepandentyet themieer uysubstitutedlower hal ogen,
| ower al kyl, IF\XQF GriolibsHREB bhery 8F 1R GhY of th‘Pﬁ‘éanfi‘lb%Ban a&%@ﬁiﬂmgn‘aﬂﬂer

al koxycar bon carbanmoyl, "N-I"ower al kyl - car banoy
al kyl - car ban®y F" cyano, am no, |ower al kanoyl am no, |ower alkyl am no,

N, N-di - | ower Rgiksihydragen) fowr alkii, fowﬂélmbmbnyt,iohmhﬁiowNmiaMyEcmw everal
radicals R ars eraefent Iy tt’b ecul e
ower alkyl- amoyt,
and to the safts thereof,
with the exception of the compound of formula | whereinn is 0, qis 1, R, and Rs are
each hydrogen and R; is methyl.

Preference is given also to compounds of formuta | wherein

qisCor1,

nisfrom1to3whenqisO,ornisfrom0Oto3whenqgis 1,

R is halogen, lower alkyl, hydroxy, lower atkanoyloxy, lower alkoxy, carboxy, lower

alkoxycarbonyl, carbamoyl, N-lower alkyl-carbamoy!, N,N-di-lower alkyl-carbamoyl,

cyano, amino, lower alkanoylamino, lower atkylamino, N,N-di-lower alkylamino or
trifluoromethyl, it being possible when several radicals R are present in the molecule
for those radicals to be identical or different,

N a) R, is hydrogen and R; is phenyl substituted by carbamoyl-methoxy, carboxy-
methoxy, benzyloxycarbonyl-methoxy, lower alkoxycarbonyl-methoxy, phenyl, amino,
lower alkanoylamino, lower alkylamino, N,N-di-lower alkylamino, hydroxy, lower
alkanoyloxy, carboxy, lower alkoxycarbonyl, carbamoyl, N-lower alkyl-carbamoyl, N,N-



for those radicals to be identical or different, a) Rerr] is hydrogen and
Rl err] is phenyl substituted by carbanoyl - net hoxy, carboxy- nethoxy,

benzyl oxycar bonyl - net hoxy, |ower al koxycarbonyl - et hoxy, phenyl, am no,

| ower al kanoyl am no, | ower al kylam no, N, N-di-|ower al kyl am no, hydroxy,

| oner al kanoydygeymawar boxy, | ower al koxycarbonyl, carbanoyl pciebsysfs
al kyl - carbanoyl, N, N- WO 97/ 02266

PCT/ EP96/ 02728 -12- - 12- di -1 ower
al kyl - carbanmoyl, cyano or by nitro; unsubstituted or hal o- or |ower alkyl-
substituted pyridyl; N benzyl-pyridinium2-yl; naphthyl; cyano; carboxy;

| ower al koxyc&iommlkyf-ce@ﬁmmwaﬂowb!)nil!'o. uniskipdtitdedoarihelph or Ibwet-atkyl-l ower

| kyl b I
21 Konyl - | ouadbatidisd Bigh e B B Rephinl L Eho a8 puer 01"
phenyl ani no talmxyqamouwseﬁsbam@mfwwer al&ﬂm@amvleu. ~gi-lowas alilenayhamoyl: &y by
hal ogen, | O‘A%n?(l)%rkamW%W |0W&Wané}lki§'ﬂfl¥éll%¥b Ioh@%ﬁﬁr@ioﬁp)&’ wéfr boxy,

| ower al koxycar car bano | ower a | - Car bano ower

al kyl - car bam®ky dban?\esen Pﬂwa@P%m%?I”&ﬁ?%mtqdd\ﬂéﬁ‘b%t%ﬂ 'aﬁheho

N, NL di - O}NEI' pab | R syﬁmogan rowef%l W@b\ver'aﬂ{éﬁéylﬁdyklwnal

car box ower .a car bano

NN- di - I>/ovver SPIPOKY. M R‘B %'Q?BYIC%I?W%i ar %Iie%f’?:'hﬁ%ﬁw @F‘fé? ‘f%’ml a

Rl er r%) S(O] eﬂny]-eamhmw:lcparﬁﬁ aimindl, lower aliarioylaminug iowet slkﬁami_iho,m,NngdWer b) \ll\lfl:eln
i s one u ted | ower a

gr unsubst i tu kg% p encﬁw'zt{r@ ﬁéﬁ‘{%’t‘%@%&'&f c&l g?rgéxﬁlsgﬁé%lé%#ﬁwﬁé"%err] Kas

one of the mmamw yriowr %bwbamoyﬁ)aw,ug* lowter alikylwarbamoylemencapipor oy aof

hydr ogen, or. HepH

C%/err]g C[err] 4 a kkﬁg Iene su stltﬁgkdaﬂéafkgl/\%‘rd"é koaﬁlc?r -oram no,

nitro, hal ogé’ri hen Al QPne| %r'a‘aﬁlﬁ)ﬁyﬁ'&’r%ﬁyﬂs“b@ﬁ%ﬂmfa’kN-qrower al kyl -

carbanoyl, N d}isﬁbmlumwheayll@suxwmme radicalY R; YRR, héUon%rd? the meanings
aza-1, 4- alkadleny ene, havi n when q is 1,

u rbon ons, ofr

o] T vy G Ao PRYASaAN &) il e SEPR R hYRdERy T At B err] i s
hydr ogen, | ow}R, ahdkR} togethaedre @40y, dalkadiepyienecsubbitary by Iowel ﬁmmoyl—
al kyl - car ba S t her eof .
Pr ef erence %?é\;é\ﬁmaﬁhigée[n %’g WS’T %Wi‘%rﬁ%ﬁ%ﬂé& %fel \% '|sves of
formula | a d@é}an]oyl N,N-di-lower alkyl-carbamoyl or by cyano, or are aza-1,4-alkadienylene

having up to 9 carbon atoms, or

d) when qis 1, Ry is hydrogen and R; is unsubstituted phenyl, and

Rs is hydrogen, lower alkyl, lower atkoxycarbonyl, catbamoyl, N-lower alkyl-carbamoyt

or N,N-di-lower alkyi-carbamoyl,

and to the salts thereof.

Preference is given also to 7H-pyrrolo[2,3-d]pyrimidine derivatives of formula la

(1)

wherein n is from 1 to 3,
A is halogen, lower alkyl, hydroxy, lower alkanoyloxy, lower alkoxy, carboxy, lower
alkoxycarbonyl, carbamoyl, N-lower alkyl-carbamoyl, N,N-di-lowsr alkyl-carbamoyl,



S

wherein nis froml1l to 3, Ris halogen, |ower alkyl, hydroxy, |ower
al kanoyl oxy, | ower al koxy, carboxy, |ower alkoxycarbonyl, carbanoyl,

N- | ower al kyl -carbamoyl, N, N-di-Iower al kyl -carbanoyl , WO 97/ 02266
PCT/ EP96/ 02728 _ - 13 - cyano,
am no, | owewoahkgeey! am no, | ower al kyl am no, N, N-di -| owepcaigeydiozmasno or
trifluoronmethyl, it being possible when several radicals R are present in

the nolecule for those radicals to be idéhtical or different, a) R err] and
Rlerr] are each independently of the other phenyl substituted by phenyl,

am no, |ower al kanoyl am no, |ower al kylam no, N, N-di-Ilower alkylam no,

hydr oxy, | wo.ahﬂmnbylbomyancwbmm(jower elivgaminb ki, hNydi-doviss afjdylamirar dranoy | |

N- | al oy I i itro;
R o e T e e e
N- benzyl - p;fﬂmémfaﬁfpﬂswbe!ﬁalpiWﬁ’r@'Idlffe@SIﬁ,no carboxy; |ower al koxycarbonyl ;
car bamoyl ; g, QHeR, éﬂe‘%t:n mp&m&s{w oﬁ\hé\btﬂbrﬂlﬁwﬁrsuﬁéﬁm{éd Wﬁhﬂn of Ornyl ;

| ower al kanoyl | ower al | ower al ower substituted

by hal ogen,lowatiali@noyiamies: "A‘P’%’)ﬂ"ﬁl?ﬁ"ﬂ@” Wﬁb’%‘?‘l’ ﬂé'aremwmm d?WI ani no,
hydr oxy, | @n&hoﬁéiypdafbo@yma; amdybawnyi, |cﬁwaﬁ10§l| Mw&an@pw&mmmbﬁrmyl
N- I ower al k l?@‘car‘?%é l\k |- ahk | - car ba nercapto or by a
radi cal of a0y anneabﬁyavff’i Pieingu ? oy "?‘CT'&WQI‘"Q&I kyl and
m i st 1 Qﬂky@lsulﬁt‘ tufé)ilplik?fmﬁ N—béﬂ”ﬂl-ﬂiﬁlﬂlﬂﬂﬁi—&yl?bwhtﬁyl Eﬂ?ﬁhd?bﬁbb hk:ﬂiver oh
unsubsti t ut 0 of her .0 e
radi cal s R[agip \ﬁo&ywﬂ&% @%@%"“ﬁ?@%am "gﬁ r\?i'?’f?‘é X"n par agr aph
a) wi t h t hdorewt dprer atkandyl;gwir@lienyl; lowetaikeRyloxy; jor tower &l substituietbbyher ar e

t I
Coner  al ki Elogbn Eripd ke B Bt RBlaahid Glwd oo, b MGy BYEPTIY! PO 0
al kanoy| ox\aikoxyrcyana, cambexs jovwer at&gwambﬂyqammbmpraw carbemoyl! ky| -
carbamoyl, N{nNj-Bwek & adamdyr ﬁf&é@wlby%rramaf%me%m% RESOIRA 1

, 4- al kadi enyl ene haV| ng '& carbon atons, and to the salts thereof.
Pref er ence W’ﬂ‘i’ﬁeﬁ“%‘?’f‘ E?f?c’?‘é"f? \! & Bbnpounds of formula | wherein nis

flrclzm 1 Ito ) and ofithb $acﬁcald:m adry |§Qﬁ§hbsiltﬁté§ Hovedlr kL or Eﬁdlb%ﬁdted'pg 5

al kanoyl oxy, 0X r omer 0 rbo car bano

N- | ovve?/ al i&n s ﬂ&%?’bﬁ'n‘g %‘W'a‘g Q?R?ﬁ a%é E’éﬁ% n%‘i}"aqﬂ?"e&n ng | ower
al _kanoyl ampamgrépjvﬁrwmltkquepﬂm of Myéikogen,loower al kyI am no or _
tri f1uor omeb By Ling hf 1d36hBParBRRE, 21 A BRrHIENE Llouhl ey Arnind ks Present i

t he nol ecu
alkanoylamino, Jower alkylamino, N,N-di-lower alkylamino, nitro, halogen, hydroxy,

lower alkanoyloxy, carboxy, lower atkoxycarbonyl, carbamoyl, N-lower alkyl-
carbamoyl, N,N-di-lower alkyl-carbamoyl or by cyano, or are aza-1,4-alkadienylene
having up to 8 carbon atoms,

and to the salits thereof.

Preference is given very especially to compounds of formula | wherein
nisfromi1to3andqisO,
R is halogen, lower alkyl, hydroxy, lower alikanoyloxy, tower alkoxy, carboxy, lower
alkoxycarbonyl, carbamoyl, N-lower alkyl-carbamoyi, N,N-di-lower alkyl-carbamoyl,

. cyano, amino, lower atkanoylamino, lower atkylamino, N,N-di-lower alkylamino or
trifluoromethyl, it being possible when several radicais R are present in the molecule

‘ for those radicals to be identical or different, and
a) Ry and R; are each independently of the other phenyl substituted by phenyl, amino,
lower alkanoylamino, lower alkytamino, N,N-di-lower alkylamino, hydroxy, lower
alkanoytoxy, carboxy, lower alkoxycarbonyl, carbamoyl, N-lower atkyi-carbamoyl, N,N-



for those radicals to be identical or different, and a) R err] and R err]
are each independently of the other phenyl substituted by phenyl, am no,

| ower al kanoyl am no, | ower al kylam no, N, N-di-I|ower al kyl am no, hydroxy,

| ower al kanoyl oxy, carboxy, |ower al koxycarbonyl, carbanoyl, NI ower

al kyl - car banmuyo o7/xhds- WO 97/ 02266 PCTI/EP96/02728

PCT/ EP96/ 02728 -14 -

di - | ower al kyl -carbanmoyl, cyano or by nittb: unsubstituted or hal o- or

| ower al kyl - substituted pyridyl; N-benzyl-pyridinium2-yl; naphthyl;
cyano; carboxy; |ower al koxy- carbonyl; carbanoyl; N Iower alkyl-carbanoyl;

N, N- di - | owerdidgvey iky » Cydngranpy nitlopunsubstititechontajo- oolmeer atkykeny| ; | ower
al kenyl oxy; ¥ | kyl am no,
o eyl OXY' o4 pribf N oSS RC: Ml RuH el Rl bAUE R LY

| over al koxy@ﬁ%&‘n?ﬂma’ﬂ@ﬂ Hirdawer alkycatasoyiaN Ml-i@wr@ﬂwgsarbamymumyl | ower
al kyl - car banjgy rvail@ﬁbﬂai%gr&ﬁenw td%rei’ﬁﬂérﬁ}ﬁixy(&l a{)@rs%ét&&iﬁ]ﬁaho Oferr]

wherein R3 is [ower a mis one 0 cal s
Rlerr] and F§reipe.jlowsy ﬁﬂ?ém‘)ﬁk H‘Peﬁﬁg‘eﬁ‘ﬁ‘?"{%?M"Wﬂ&?ﬂ(wwﬁralm bst i tuted
phenyl and t&)ﬁn&kﬁ&bxﬁﬁovﬁé?@lkbi;dﬁa%hﬁ, Eridnidy), Nadwhl akyi-barbarfioyd e E Ee

nmeani ngs glven a ra e er are
Jerr]-d errif¥er %!F‘Vhﬂ?@ﬂ %ﬁ%ﬁgaﬁéﬁﬂﬁﬂ%@@ﬁ@fﬁ%aﬁﬁe jﬁ ani no,

| ower al kyl dowercalkyNaridi wliis 0,0Me12, at Kyl ami no, nitro, hal ogen, hydr oxy, | ower
car banoy! . (D RRERE i, Frd Y RN vy oher ity o =" 7Y

aza- 1, 4- al kastisupsfidercphienyi ang tgother ¢ thearaldioals & antd R, hasdorief tHeemeddifigs _

t her eof . Pdv@én%b%@& OdéaF?;%ﬁaﬁpem ally to conpounds of formula | wherein

nis 1 or 23and q g it being possible when several
radicals R & E}Pﬁﬁefﬂgeﬁhﬁf L aforddeliadiepylengsubstintediby aminc; towee i dent i cal

OL di }‘f er gniallgaﬁ?ﬂaﬂhoﬁb@éf dlkﬁdiﬁn&[ﬁﬂ&-lcﬁfe?alﬁﬁ&rhmb'W?&@S&Hh hgﬁ,g;y t he ot her
phenyl subst,itu nitro; y rogen;
pyridyl ; g‘ﬁ%ﬂ?“aﬂﬁ%? %WZ O'h%ﬁ%ﬁ'ﬁ cer,‘oa M"%%?\kywbst ituted by
di -1 ower aI koaktzamayh N, l-llo)vemﬂsﬁ-o&rbaineyllbaﬂy qains drla¢d dza-Redikidieividnel S
unsubsti t ut %ina\@ﬁ&o %fg%l "%nsubst ituted phenyl and the other of the

radicals R err err as’'one of the meanings given above in paragraph
a) with the angdepheissits tiferdofdr ogen, or c) Rlerr] and Rlerr] together are
aza-1 , 4-al kadi enyl ene having up to 9 carbon atons, and to the salts

t her eof .
Preference is given especially to compounds of formula | wherein

nistor2andqisO,

R is halogen, it being possible when several radicals R are present in the molecute for
those radicals 1o be identical or different, and

a) Ry and R are sach independently of the other phenyl! substituted by pheny!, amino,
hydroxy or by nitro; hydrogen; pyridyl; N-benzyl-pyridinium-2-yl; naphthyl; or lower
alkyl substituted by di-lower alkylamino, or

b) one of the radicals R, and R, is unsubstituted jower alkyl or unsubstituted pheny
and the other of the radicals R; and R; has one of the meanings given above in
paragraph a) with the exception of hydrogen, or

¢) R; and R; together are aza-1,4-alkadienylene having up to 8 carbon atoms,

and to the salts thereof.

Special preference is given to compounds of formuia | wherein
nistor2andqisO,



Speci al preference is given to conpounds of formula | wherein nis 1 or 2
and g is O, WO 97/ 02266

PCT/ US96/ 02728 - 15- Ris
hal ogen, it being possible when several radicals R are present in the

mol ecul e forywidWaesgadi cals to be identical or different, aweneoebirgsr] is
hydr ogen, or |ower al kyl unsubstituted or substituted by di-I|ower

al kylam no, and R err] is phenyl substitut®d by phenyl, am no, hydroxy or
by nitro; pyridyl; N-benzyl- pyridinium2-yl; or naphthyl, or b) Rerr] and
Rlerr] together are aza-1 ,4-al kadi enyl ene having up to 9 carbon atons, and
to the salt sRidiediegeh, it beifly possittaeier seveiay Ridicals Farepresentin thwkpoleéuié ormul a |

wherein q is n.is ogen, |ower alkyl, hydroxy, |ower
al kanoyl oxy, thP%?/\@rd'cg*slz%gglégB%crab%fdﬁr?%m%'}d al koxycar bonyl , carbanoyl,

N-1 ower al ky&)Rids bydrogen, oNpWerdilkyl unsubstitited ocwbbatmegllby dcsowaoalkgdammo | owner

al kanoyl am n ¢

trifluoronet %nc'&i WFB%@}E %sg{g}sesal I ee%ceur{m;s‘%w@é%’?y ﬁﬁn??y%i drNeb?)nrz sent in

t he nol ecul emfrm*mluﬂl’trasrbora%ﬁw ofto be identical or different, a) Rerr] and
Rlerr] are e@ﬁd@ mﬁ%@%ht&aﬁ aJa&aaaksﬁéq 'up%&b%wou% Ly car bamoyl -

nmet hoxy, car benzyl oxycarbon met hoxy, | ower al kéxycar bonyl -
met hoxy, phefid °‘ﬁ?r§#!’§fh?'6‘afer al kanoyl am no, |ower al kyl amino, N, N-di - ower
al kyl am no, hydroxy, |ower al kanoyl oxy, car boxy, | ower al koxycar bonyl ,
carbanoyl, N | ower alk car bano al kyl - car bamoyl , cyano or
by nitro; hyBresjence ‘ﬁﬂ%’g'bg‘ﬁ? il é’H}‘/’HPd%%flf?fm V'\%'i\%? al kyl - substi tuted
pyridyl; N-bgwzyl -pyridinium2-yl; naphthyl; cyano; carboxy; | ower

al koxycar bon yl; N-lower al kyl-carbamoyl; N, N-di-tower
al kyl - car banﬁﬁffoqﬁlbgoaﬁlz)yl carbanoyl ; fornyl; |ower al kanoyl; |ower alkenyl;

| over al kenyRdxkglogan, lowmealidl Wroxsumenadkmeﬁomlomr aloxy, caimWolpwblower

| Kyl
oot bowy 1 ow R BSEAELA, coftamedt Riioer e Hrino A K Hhwef Aftcabati@ly: CYaN©:
N N-di - | ower %"Ry?m‘“@»d?%%ﬁ?ﬂ?ﬂw‘ﬂmédﬁ‘ﬂ@' WWV“%NE’G‘P‘@H’P’ @W‘%’W@O Pbr nul a
Rlerr]-S(O [ﬁﬁlﬁ&roﬂ(@fhﬁrﬁ it aeﬂb %&s]:blé th.owreraﬂal@aausamdremrééén@m tHe Mbledule O D)

by arm nor 1 OB EHIRR AP HEIFSREAMERR | am no. N - di - | over al Kyl am no.
ni tro, hal ogeyR, anaRaty eadtoinédpeatitriy@f thexother PRERYDEbstifuddy catdamioyrk ar bonyl
car baroyl, Nm'e%&, c%J'bl&lyluhethoxy, benzyloxycarbonyl-methoxy, lower alkoxycarbonyl-
methoxy, phenyl, amino, lower alkanoylamino, lower alkylamino, N,N-di-lower
altkylamino, hydroxy, lower alkanoyloxy, carboxy, lower alkoxycarbonyl, carbamoyl, N-
lower alkyl-carbamoyl, N,N-di-lower alkyl-carbamoyl, cyano or by nitro; hydrogen;
unsubstituted or halo- or lower alkyl-substituted pyridyl; N-benzyl-pyridinium-2-yi;
naphthyl; cyano; carboxy; lower alkoxycarbonyl; carbamoyl; N-lower alkyl-carbamoyl;
N,N-di-tower alkyl-carbamoyl; N-benzyl-carbamoyi; formyl; lower atkanoyi; lower
alkenyl; lower alkenyloxy; or lower alkyl substituted by hatogen, amino, lower
alkylamino, piperazino, di-lower alkylamino, hydroxy, lower alkoxy, cyano, carboxy,
lower alkoxycarbonyl, carbamoyl, N-lower alkyl-carbamoyl, N,N-di-lower alkyl-
carbamoyl, mercapto or by a radical of the formula Bz-8{O),- wherein R; is lower alkyl
andmis0,10r2, or
b} R, and R; together are C,-Cg-1,4-alkadienylene substituted by amino, lower
. alkanoylamino, lower alkylamino, N,N-di-lower alkylamino, nitro, halogen, hydroxy,
lower alkanoyloxy, carboxy, lower alkoxycarbonyl, carbamoyl, N-lower atkyl-
carbamoyl, N,N-di-lower alkyl-carbamoyl or by cyano, or are aza-1,4-alkadienylene
having up to 9 carbon atoms, or



carbanoyl, N, N-di-Iower alkyl-carbanoyl or by cyano, or are

aza- 1, 4- al kadi enyl ene having up to 9 carbon atons, or WO 97/ 02266
PCT/ EP96/ 02728 -16 - C)
Rlerr] and Rlerr] are each independently of the other unsubstituted | ower

al kyl or unswshiptadt €d phenyl. or have one of the neani ngs gcyeResaagige i n

paragraph a), and R err] is hydrogen, |ower alkyl, |ower al koxycarbonyl,
carbanoyl, N-lower al kyl-carbanoyl or N,-N&di-|ower al kyl-carbanoyl, and to
the salts thereof. Preference is given especially also to conpounds of

formula I wherein gis Oor 1, nis 1 or 2 wien qis O, or nis fromO to 2
when g is 1,0)Rsaerd Ratregaah indepengentiyfithd qthertunulistitytqsidewériallieyl shen sever al

radicals R gj a&gwﬁa dr ee&%eemwﬁngs%ﬁ abafékﬁ%kggt&h%g ddenti cal

or dlfferent I s hydrogen, or

unsubst i t ut &t iphydEages; at@ﬁvl una!homwoaylkwm% N-ewer aifd-carpamoylpheny |

substituted Py ,@@p@@g@{@t@é,ﬁg@ﬁw car boxynet hoxy, benzyl oxycar bonyl net hoxy,
| ower al koxycar bonyl net hox | ower al koxycarbonyl, carboxy, N, N-di-Iower

al kyl - car barfpgito theisalig theregti no, | owner al kyl ami no, di-1ower al kyl anmino,
| ower al kanoyl am no, hydroxy or by nitro; hydroxy-Iower alkyl, am no-I|ower

al kyl, di-|I al kyl am no-1q al k erazin ower, al kyl, fornyl,
cyano, car b%{f"qnfﬁ\é‘rg'%ﬂ%??%%% xorgg Q%%fm‘ﬁ?-l‘ﬁmnal kyl - car banoyl ;
N, N-di -1 ovverq ialbloyi; car banoyl, pyridyl; N benzyl-carbanoyl,

N- benzyl - 'ﬁlg'@ g@h%nﬁusgo&nqgﬂ'g“w&g)ﬁ{m@ns'3[ err] and R[err] t oget her are

1l -aza- buta Is 1, Rerr] and R err] are
each et hyl Ramaioa{e@prlpwpsaw,deosﬁtbbweneevelraimf:ads!Ramasemmyl and to

the sal it N4 Rllocue G RIRENERS ko liBaGF BRIeR, ki 2! 50 10 conpounds of

formula 1 erelnyg or nis from0O to 2
when g is |, BRjsh mgsgén 'OWQ" aB‘éﬁ th@‘ '%Wpﬂt@embﬁwéﬁ By drlgwetal s R are
pr gse;lt RI[ n t uamh@au& &, fspheh %ﬁ@smsh énsb bﬁeth&i@r%d ; mtefhgsé} fferent,
and a err unsu I tuted or
subst i t ut ed 4592@? %&%&?ﬂ?‘ﬁ?ﬁa ﬁBa' %{?lga'ﬁf 1‘*"?"! 'BW%‘r%SPf°X§‘E?6'§W{’ut ed by
car banoyl rretdarbo;ty wummkwmpamhnwwkymmbbwd anajldmimy, di-lower
met hoxycar b H@m r “Bag ! am no,
hydr oxy or by n| t r o car E‘%x e'tq‘?] c&%ﬁh& ‘ﬁ%ﬁk"f I%@Fﬂgﬂﬁm it

alkyl, di-lower alkylamino-lower alky plperazmo-lower alkyl, formyi, cyano, carboxy;

lower alkoxycarbonyl; carbamoyl, N-lower alkyl-carbamoyl; N,N-di-lower alkyl-

carbamoyil, pyridyl; N-benzyl-carbamoyl, N-benzyl-pyridinium-2-yi; or naphthyl, or

b} Ry and R; together are 1-aza-buta-1,3-dien-1,4-ylene, or

¢) when q is 1, R, and R; are each methyl, and

Rg is hydrogen, methyl or lower alkoxycarbonyl,

and to the salts thereof.

Preference is given especially also 1o compounds of formula | wherein

gisQor1,

nistor2whenqis0,ornisfrom0to 2 whenqis 1,

R is halogen, it being possible when several radicals R are present in the molecule for
those radicals to be identical or different, and

a) R, is hydrogen or lower alkyl that is unsubstituted or substituted by di-lower
alkylamino, and R is phenyl substituted by carbamoylmethoxy, carboxymethoxy,
benzyloxycarbonylmethoxy, methoxycarbonylmethoxy, sthoxycarbonyl, carboxy,
phenyl, amino, acetamino, hydroxy or by nitro; carboxy; ethoxycarbonyl; N-lower alkyl-
carbamoyl; pyridyl; N-benzyl-pyridinium-2-yt; or naphthyl, or



car banmoyl ; pyridyl; Nbenzyl-pyridinium2-yl; or naphthyl, or WO
97/ 02266 PCT/ EP96/ 02728

- 17 - b) Rlerr] and R err] together are aza-1 , 4-al kadi enyl ene havi ng up
to 9 carbon atons, or ¢c) when qis 1, Rerr] and R err] are each nethyl,

and Rl err] weofdeogen, nethyl or nethoxycarbonyl, and top 28

t her eof . Preference is given above all to the conpounds of fornula I
described in the Exanples and to the phd7maceutically acceptable salts
t her eof . The invention relates also to the conmpound

4-(3-chl oro-anilino)-pyrimdo[4,5-b]indole, which does not fall within the
scope of fb)ituang B, togdtheriaré szaohtalkadishgenehavinpapda Saariwintdtorky app| €

( Ref erencecﬁ ﬁh.ﬁ?ﬁ\@ﬁ? r%%a&lbﬁeﬁpﬁﬁﬂ@cem ically acceptable salts
e c S 0 a

t her eof . I npoun ormu and the salts thereof are prepared by
processes Ralsvidiseers anetiyl or pethewertopyior ding to the i nvention conpri ses

a) reacti Ngndtolis E&dsWeresr: d] pyri m di ne derivative of formula Il [err]
wherein X is a suitable |eaving group, Z is hydrogen or 1-aryl-Iower alkyl

and the remaining substituents are as defined above for conpounds of
formul a 1, paimetehdeas givei abdverillto Sle@aRBounds of formula | described in the

Examples and to the pharmaceutically acceptable salts thereof.
The invention relates also to the compound 4-(3~chloro-anifinc)-pyrimidof4,5-bjindois,
which does not fall within the scope of formula |, which is obtainable in accordance

with Example (Reference Example) 15, and to the pharmaceutically acceptable salts
thereof. ‘

The compounds of formuia | and the salts thereof are prepared by processes known
per se. The process according to the invention comprises

a) reacting a pyrrolo[2,3-dlpyrimidine derivative of formula !

(),

wherein X is a suitable leaving group, Z is hydrogen or 1-aryi-lower alkyl and the remaining
substituents are as defined above for compounds of formula 1, any free functional groups
present in the radicals R, and R being protected if necessary by readily removable protect-
ing groups, with an amine of formula i

(R,

H
B S o
H



present in the radicals R err] and R err] being protected if necessary by

readily renovabl e protect- ing groups, with an amne of formula Il [err]
WD 97/ 02266 PCT/ EP96/ 02728
-18 - wherein R, R err], n and g are as defined above for conpounds of

formula 1, anyofogfed uncti onal groups present in the radi capciigbRlodSs
protected if necessary by readily renovabl e protecting groups, and renovi ng
any protecting groups that are present and8-where it is present, the
l-aryl-lower alkyl radical Z, or b) reacting with an amine of fornula II
above, in the presence of a dehydrating agent and a tertiary am ne, a
pyrrol o[ 2, 3d] pyri m di n-4-one derivative of fornula IV [err]

I

éle?/l) ned abothgigﬁh%oﬂ g&ﬁgg%@lé?&&%? EW P‘ﬂ’r ee (ﬁ]ﬁ(gﬁiﬁonwfir:égua;e 2

present in t function QGDBSIRFeQM]nthﬁeadlz{aéﬁrb}éinbwmtgﬁ?mbnwsmbfreaddsessary by
di |

Lhat ate pr oldnBIgRbELG it uARemBlll b/ BHe AN Al SEd i’ P10,

wher ei n R[ er gnpd.jwhegs ﬁﬁtﬁﬂ?ﬂea%nm?oi-ﬂ@?‘ﬁypf%{mw £®fai ni ng substituents are

as defined above for conpounds of formula 1. reacting with
N, N- di net hyI h I enei nmoni um i odi dg a corrgound correspondi n% to fornula |

wherein Rl er ] thayeaming gf forRuia Bl ahovs iy the Rregense eht dehydiating.agrot anthey

above for COWdﬁmﬁfabﬁfﬁﬂbﬂ-d}pwﬁiﬂn%@démémeﬂmwmps present in the
radicals Rerr] and R2 being protected if necessary by readily renovabl e

protecting groups, and renoving

V)

wherein Z' is 1-aryl-lower alkyl and R; and R; are as defined above for compounds of
formula |, any free functional groups present in the radicals Ry and R, being protected
if necessary by readily removable protecting groups, and removing any protecting
groups that are present, or

c) for the preparation of a compound of formula | whersin R, is dimethylamino-methyl
and the remaining substituents are as defined above for compounds of formula 1,
reacting with N,N-dimethyi-methyleneimmonium iodide a compound cormresponding to
formula | wherein R, is hydrogen and the remaining substituents are as defined above
for compounds of formula |, any free functional groups present in the radicals R, and
R being protected if necessary by readily removable protecting groups, and removing
any protecting groups that are present, or

d) for the preparation of a compound of formula | wherein at least one of the radicals
.R, Ry and R; is hydroxy-substituted phenyl and the remaining substituents are as
defined above for compounds of formula 1, reacting with boron tribromide a compound
corresponding to formula | wherein at least one of the radicals R, Ry and Rz is
methoxy-subétituted phenyl and the remaining substituents are as defined above for



any protecting groups that are present, or d) for the preparation of a
conpound of fornula | wherein at |east one of the radicals R R err] and
Rlerr] is hydroxy-substituted phenyl and the remaining substituents are as
defi ned above for compounds of fornula 1, reacting with boron tribrom de a
conpound cowesmesdi Nng to formula | wherein at | east one GicIEr®sw®sl cal s R,
Rlerr] and R err] is nethoxy-substituted phenyl and the remaining
substituents are as defined above for -19- WO 97/ 02266

PCT/ EP96/ 02728 -19-

conpounds of fornmula 1, any free functional groups present in the radicals

R, Rerr] mmd'lpﬂ[lmdfﬂgﬁim, amofrexciuactionél gmq:ewymhyhmaﬁidﬂb}q, Reanyabl e
protecting gr,oups I Vi n otectin roups t hat e present, or
e).for the %rbgggrpa{?ﬁ%%ﬁd g%ggesggﬁpbgﬁé%ﬁlg{ e'?%vra#ﬁﬁ’éw&'%fpﬁ’ %ﬂadr%@g‘f’g one of

t he radi calavyprot&ting groups dhaRpes preserd, am no- substi t ut ed phenyl and the

remai ni ng substituents are as defined above for conpounds of formula 1,
subjecting to catal ytic hydrogenation a conpound corresponding to fornula |
wherein at ¢)derdhe piepatgtion bl eamanaund of Rrmylp éwherelaral leatone] of ithe radicals

ni tro- substp teutapd s eshitho-BiIkutis SRR dhife Rrtiiing slBRiitderds Sreas def i ned

above for conpounds of forrmula |, any free functional groups present in the
radi cal s R defiped afovader WPT%FW@“E’&M@ forcagplytie dydregensfion aadi | y
renovabl e Ghd BetredbONR todOFhulETWhErS afiBlstiohe oPhb irdtcall AUMSarighat are
present, and after .(:arrgleg‘?r out one Qf, grﬁ?ﬁzﬁgss vari ant s a% to e%), | f
necessary s pife-sybatiyded,Phesit 24id the temaining syRslituents gre,as dafined phgyerpree
fcorrpound of confpoltidiscof forimititz0l, anméél fuﬁd&ﬁonhrfg{rm%é@hyinfﬂw ragi&@l]:sﬂapaﬁ?it ion of a
ree conpo .converting a resylting salt a_conmpound o ormula | into
the free c%ﬂ?ﬁfrﬁw}ﬂg{'}g\ef’%ﬁfaﬁé c??%'tyi'%'ﬂ°‘@ﬁet‘?{8teﬁt?%§é%"?ss? §MPHBY above
processes aany piatsctinglgrelipsihateteaprieséyt] ow (see al so Gernman O f enl egungs-
schrift No. 30 36 390, published on 13th May 1982, and A. Jorgensen et al,

J. Heterocycl. Chem 22, 859 {1985]). I'n the nore precise description that
fol | ows, urdnsiaitepcarning et one af pracess variants aldp ehliftneressRiwior the praparitionr | and n

are as defiJeahOfonvOrERG H Pektiitinb fre@ cBMbaurld of formula | into a salt or, if necessary

for the preparation of a free compound, converting a resulting salt of a compound of

formuia | into the free compound.

tail cription of the pro eps
The above processes are described in detail below {see also German Offenlegungs-
schrift No. 30 36 390, published on 13th May 1982, and A. Jorgensen et al, J.
Heterocycl. Chem. 22, 859 [1985]). In the more precise description that follows, unless
otherwise indicated the radicals R, R: and Rz and n are as defined for compounds of
formula 1.

General points:

The end products of formula | may contain substituents that can also be used as
protecting groups in starting materiais for the preparation of other end products of

. formula 1. Unless the context indicates otherwise, the term "protecting group” is used
in this text to denote only a readily removable group that is not a constituent of the
particuiar desired end product of formula 1.



General points: The end products of fornmula I may contain substituents that
can al so be used as protecting groups in starting materials for the
preparation of other end products of fornmula I. Unless the context

i ndi cates otherwi se, the term"protecting group” is used in this text to
denote only WG®¥adéy renovabl e group that is not a consti troayeeseé27ishe

particul ar desired end product of fornula I. WO 97/ 02266
PCT/ EP96/ 02728 -20- -20 - Process
a) In the conpound of fornula Il a suitable |l eaving group X is preferably

hal ogen, such as brom ne, iodine or especially chlorine. 1-Aryl-Iower alKkyl
Z is preferdBee88ahheny| - | ower al kyl, such as especially 1-phenylethyl or,

mor e especi ah e cobBant of fornfulzFiea builibld 10AMg GHOYRTs PP hd'léqehb&chadi cal s

Rlerr] and rr]., which are if necessary protected by readily renovabl e
prot ecting g'%gﬂ%é'?evd?‘&"eegﬁée?%"yfmgﬁ?%d"%’V"‘PW%Z ig,refavakly. 1-Phanybot ect i ng
groups and tdwarialkyl) buichCisGishedialig rcpeRfTBMAll or Afere @8psUIdIP Adnzfior exanpl e, in
"Protective Goups in Organic Chem stry", Plenum Press, London, New York
1973, and in "Methoden der organi schen Chem e", Houben-Wyl, 4th edition,
Vol . 15/1, Gesxigndtionaigreugempresgnt iSthe dadinals Rl 8iid Ra whidhrard lieecsssaryV' G eene,

I s o chaPrdede) Redhieord BRAEHTomk) i bt il Sl Guortiioven

readily, i.a@kylamitrout undesired secondary reactions taking place, for
exanpl e by solvolysis, reduction, photolysis or also under physiol ogi cal
condi tions. A protected am no group may be present, for exanple, in the
form of a r &AIPPUPOFARS A8 @eaevyroaﬁﬁm,anawwwf arpldencribed, for ¢xamiple, id

mer capt oani mprofictive @fibs in@@aniabhemi%trwvlenamp?é’ssﬂwwan,l New PorkUgPa.an.
o boxyl 1o 208 MEHGn Spcorcenisihan ChofstHpubtesb aih sl Volelibe  al [y an
unsub- st i t @Eeory-OniemedVetiad, Statbartf1974 andunpineolicth W, Greerft), Yrobiel Gilotsed,
al kanecar boxy bjrg%ni%céﬂthesis", John Wiley & Sons, New York 1981. It is a characteristic of
protecting groups that they can be removed readily, i.e. without undesired secondary
reactions taking place, for example by solvolysis, reduction, photolysis or also under
physiological conditions.

A protected amino group may be present, for example, in the form of a readily
cleavable acylamino, arylmethylamino, etherified mercaptoamino or 2-acyl-lower ali-
1-enyl-amino group.

In such an acylamino group, acyl is, for example, the acyl radical of an organic
carboxyiic acid having, for example, up to 18 carbon atoms, especially an unsub-
stituted or substituted, for example halo- or aryl-substituted, alkanecarboxylic acid
or an unsubstituted or substituted, for example halo-, lower alkoxy- or nitro-
substituted, benzoic acid, or of a carbonic acid serniester. Such acyl groups are,
for example, lower alkanoyl, such as formyl, acetyl or propionyl, halo-lower
alkanoyl, such as 2-haloacetyl, especially 2-chloro-, 2-bromo-, 2-iodo-, 2,2,2-tri-
fluoro- or 2,2,2-trichloro-acetyl, unsubstituted or substituted, for example halo-,
lower alkoxy- or nitro-substituted, benzoyl, for example benzoyl, 4-chiorobenzoyi,
4-methoxybenzoyi or 4-nitrobenzoyl, or lower alkoxycarbony! that is branched in
the 1-position of the lower alky! radical or suitably substituted in the 1- or 2-
position, especially tert-lower alkoxycarbonyl, for example tert-butoxycarbonyt,



or an unsubstituted or substituted, for exanple halo-, |ower alkoxy- or
nitro- substituted, benzoic acid, or of a carbonic acid sermester. Such
acyl groups are, for exanple, |ower alkanoyl, such as fornyl, acetyl or
propi onyl, hal o-1 ower al kanoyl, such as 2-hal oacetyl, especially 2-chloro-,
2-brono-, 2-iwdem22é 2,2-tri- fluoro- or 2,2,2-trichl oro- acety¥Epresn272s
unsubstituted or substituted, for exanple halo-, |ower al koxy- or
nitro-substituted, benzoyl, for exanple b&zoyl, 4-chlorobenzoyl,

4- met hoxybenzoyl or 4-nitrobenzoyl, or |ower al koxycarbonyl that is
branched in the 1-position of the |lower alkyl radical or suitably

substitut ed arylmeteoxycarbony?hayingsone artwo agpradicalsiwhidheare ptefaraily phérykycar bonyl ,

for exampl e etk UMRINAR S19Hos o poly-substiult B7 bARAAE by ower alg

ar yl met hoxy c asnesiaffy tertowercalikyh suelt as tag- batyls lowes @lkexy, sugthascmethoxy; pr ef er abl y
phenyl that h?drbbﬂﬁ HQE#énI 'fBr%Qarﬁﬁle ThidAne, %dBPB;Ym&H bﬁich taghﬁg.lb .tafef:@fa”p' e, by

| ower al kyl, eC|aI tert-lower alKyl, such tert- ower al koxy,
such as net hé me@%x}owawe@@ﬁor?Wmmﬁpeew\omamnylaﬂrd/ or by nitro,

leucr:“ht ?zbgﬂﬁ‘%’% r bo rQJny or suét?ﬁam Fg?&g?@&%ﬁg; ‘t?):éq%&é‘ ?grrpl ?or
le benzf F'YJBM‘“@KFG‘?Y%@‘E ¥ wbe br
:ggciggtPﬁgggmbmf‘WMf Al rfmmwggmt a 15
u u I TU
cuam e phenft PSR P %mﬁ%@ A et
rcC Y 4
2- i odoet hoxy 535 DamMbkycafiondT; é@;se még%gmt gstegfo& Lb g:weﬁﬁfriaony' wher ei n

the substituents are each an unsubstituted or
subst it ut ed, sukstitusptisase eaqmmeaﬂmﬂyof hlecﬂm,ﬁrfs an R@ﬁ%‘?s‘lﬂﬂﬁﬁw substitytes, or

nitro-substi Trdﬁe%p@hdw@?ﬁwc doﬁér%hdoﬂgbla&rgp hefol 6 AiRtbisabshitéd, Aliptakg Mt i C
hydr ocar bon radi cal aVI'PH%éHE?tO 15, car bon atons, such as correspondl ng,

unsubst i t ut e@radphatiyyriop "Atematig ydrocaen radical havig unterkpicarholc| oal ky !
or phenyl, f afomaimla cdrrbsponbingQunsBbdtinited or subkthensy Web@ll?’l' | pheych as

ot hoxycar ponifer SloloSERRVF e, 16 firelt S wer Siyiyelionycaltony.

tri phenyl sil yummymwyemommoawoazwmmmmw; oup, which is a

nono- , Oloth® llé’é{rfa ﬂg{(}}g{?mﬂ ag boup, the aryl radicals are
o tu{’ d o ; eny

espeC|aIIy unsu radi cal s. Such groups are,
for exanple, tmﬁwlwletmxmﬁ&wv‘rret hyl - and especially trityl-am no.

In an arytimethylamino group, which is a mono-, di- or especially tri-arylmethyl-
amino group, the aryl radicals are especially unsubstituted or substituted pheny!
radicals. Such groups are, for example, benzyl-, diphenylmethyl- and especially
trifyl-amino.

An etherified mercapto group in an amino group protected by such a radical is
especially arylthio or aryi-lower alkyithio, wherein aryl is, especially, phenyl that is
unsubstituted or substituted, for example, by lower alkyl, such as methyl or tert-
butyl, lower alkoxy, such as methoxy, halogen, such as chlorine, and/or by nitro.
A corresponding amino-protecting group is, for example, 4-nitrophenyithio.

In a 2-acyl-lower alk-1-en-1-yl radical that can be used as an amino-protecting
group, acyl is, for example, the corresponding radicat of a lower atkanecarboxylic
acid, of a benzoic acid that is unsubstituted or substituted, for example, by lower



An etherified mercapto group in an am no group protected by such a radical
Is especially arylthio or aryl-lower al kylthio, wherein aryl is,
especially, phenyl that is unsubstituted or substituted, for exanple, by

| ower al kyl, such as nethyl or tert- butyl, |ower alkoxy, such as nethoxy,

hal ogen, I5eple Orine, and/or by nitro. A correspondin 6/02728
am no- pr ot e& ng group is, for exanple, 4-nitrophenylthio. ECT’H? a

2-acyl -l ower al k-1-en-1- yI radi cal that -ean be used as an am no-protecting
group, acyl is, for exanple, the corresponding radical of a | ower
al kanecarboxylic acid, of a benzoic acid that is unsubstituted or

substi t ut ed g gl%mﬁ)a%ﬁﬁéth obtertluwg lower alkoxy, sudROmMeNdR6 Ralogen, such
PCT/ EP96/ 0272 al kyl ,

such as net A§Fhigrine, apdionRy nifro. or gipacially piA SAtbaningrid semigstar, §§Fh ar?eﬂ ogen such
as chl ori ne caboait atid iywenalkyicsembestarsPeresspondingdrotacirgy droupsareci d seni est er,

h b d t t ect
o oups. ar e SR gre BRpReri BTl S S vacioRaPRAEaR o 7 ° 1
- acet yl - pr of-idweratkoRyoarhongkprap-it ene2-yl fok exsampie Heihgkycprbopylbrapat-Bay| , f or
exanple 1 - a@oxycar bonyl - prop- 1-en- 2-yl. Preferred am no- prot ecti ng

groups are a radi cal s of carbonic acid sem esters, especially
tert-butyl oxycarbonyl, benzyl oxycarbonyl that is unsubstituted or

substitutedp f%e@éﬁﬂmp?ot@&mb gfiupa bftthoyl @RicAY 8&dnSonic acid | semiesters,
4-ni tro-benzyl oxycarbonyl, or "di phenyl nmet hoxycar bo I, - hal o- | ower

al koxycar boppecialy tast- wlexvzaffonx'meemwa%@ﬂ V\?&ﬁs% ”%ds% trityl or
fornyl.  Thepstaéd, E&réxbmblé%f‘hdid%%d;lﬁfr laxamwe-mxfo-sawrumadbbnﬁm the am ne

ol conol's, 1 dohebiiBPeRa P A et RS kSRt RSBy - |

i sopropanol nmhloe@qﬂmxyadrbgnyemsammylamfonmybut anol. In some cases the addition
of a solubiliser, such as 1, 3-dinethyl-3,4,5,6-tetrahydro-2(1H)-

pyri m di none (DI\/PU), i s advant ageous. The reaction takes place at el evated
t enper at ur e Fhefreaction between the derivative of iermvle liead $he amping piaimda tidakeso[ err ] C,

preferably ypgdgin §1ﬁtfablu>fnéi%rfsbﬂ&%s espbdiallf audanénseop@an@m&ué\faﬁa%ﬁvl allis

l-aryl-lower alkyl, that radical is renoveéed gt‘\t e resufflgﬁ]precursor of

t he conpoundVéht a$ ’@PWBP%{ propafol. Hﬁozfqpﬁg?'@éasmal'h ARRY POREHERRI I SRt he
ni trogen). Tasds thé addifiCstatboliblisersxdhidisel,3-BiyhethyRs4 BB etrithyidfo-p(1HY-0ni ¢ aci ds,

such pyrimidinone (DMPU), is advantageous. The reaction takes place at elevated
temperatures, for example in a temperature range of from 70 to 150°C, preferably

under reflux conditions.

if Z in the compound of formula il is 1-aryl-lower alkyl, that radical is removed from the
fesuiﬁng precursor of the compound of formula | {with Z instead of the hydrogen atom
at the nitrogen). That is effected, for example, by treatment with protonic acids, such
as hydrochloric acid, phosphoric acids or polyphosphotic acid, at preferred tempera-
tures of from 20°C to 150°C and where appropriate in the presence of water {that is
especially the preferred method for Z = 1-phenylethyl); or preferably by treatment with
Lewis acids, especially AICls, in an aromatic solvent, especially in benzene and/or
toluene, at elevated temperature, especially under refiux [that is especially the
preferred variant for Z = benzyl; see also the analogous process in Chem. Pharm.
Bull. 39(5), 1152 (1991)].



as hydrochloric acid, phosphoric acids or polyphosphoric acid, at preferred
tenpera- tures of from20[err]C to 150[err]C and where appropniate in the
presence of water (that is especially the preferred nmethod for Z =

1- phenyl ethyl); or preferably by treatment with Lewi s acids, especially

AlC [err], wpo#madsomatic solvent, especially in benzene ap@igpschhsiene, at
el evated tenperature, especially under reflux [that is especially the

preferred variant for Z = benzyl; see al28-the anal ogous process in Chem
Pharm Bull. 39(5), 1152 (1991)]. WD 97/ 02266

PCT/ EP96/ 02728 -23 - The
renoval of Tikerepiovaled thengogcingorotgsahataire notabnstinrgits dfgiendssirodl ebdie desi red

d d f L ' o f I
by moans. of P83l e’ is SreBlelirh Foh bR 287 Le KXREBE Dy Beent Blioi yoi 5, -
or by neanssavolysisiespecially hydsplysis, aldoholisisl onapidalysissordyoneank efitedattioneduct i on,
ek P By RS otk LBOSUS ko sofifidh BTt 10 O 0P 1

freed in a n r se and, accordrng to of the

prot ecti ng gmublaneous vari ous ways, preferably by solvolysis or reduction.
2- Hal o- | ower al koxycar bonyl am no (where appropriate after conversion of a
2- brono-| ower al koxycarbonyl am no group into a 2-iodo-| ower

al koxycar bofiyreiattedagingds)up ia fregd indt MBNAE KROHEAr #/iBRG asporging to the _

ni t r obenzy! quferdt R PHo@BTNrodpS, PRrab@Awa, plefrati} By RindilysiRlort r eat ment  wi t h
a suitable chem cal rgﬁgumgﬁ%ﬁgent fféﬁh @EZI nc in th resence of a
suitabl e cafesysipn; -Hajorlgwe card AR (MK\eER FRPrOpKipte after conversion

Ar oyl nmet hox gtapbesmd-iswenalkeatarbenytdnsiny gdupit®a Ryodo-leRément with a

nucl eophi li ¢ referably salt-form reagent .. such as sodi um

t hi ophenol a?‘&?ﬁﬁﬂ%" %‘i‘?@%‘h&?f%@%@?’%ﬁ@ﬁ’ﬂ%aﬁ‘go by treatnent with an
al kal i et ahitrdberizyiorycarhonflamirexcambleclergel, fonedampledvy treatmésmsvithst | t ut ed or
substituted_di ) - | rbonyl am no or
>-tri subst | FAPDS ChLpERLSRIEPEREATLD Ano biihl pisBliftl PR 8GIRERE) LTV n Wi
a sui tabl e cespoxyli¢ aeid.ugrps eatesuaiacetiggictd. Sroyimstidearoonyiaming capibe,

unsubst i t ut gigaRiy a?ébth'ég‘r&hgtﬁ WRRHRPRIR, BRAHET ARG eagdneaved, T or

exanpl e, by neans of "hydrogenol ysis, .I.e. hy ment W hydrogen in the
presence of S¥ehas sogiymehiophenpiiteranddrnitehearyeycarbopyiamiac alsply | adi um
catal yst; ugeathreht with Sivlalkali retasdiihionits; dor dxamplel sogiumyditaishits or f or nyl ami no
can be cl eayed &o exanpl f ‘E reat pent wth,. an aoiéfj such as a m neral
acid, for epgﬁ'fﬂs miﬁ?cﬁr Sg%“gtp? Xiﬁ'&?"&ﬁ“&%’%ﬁ%‘?m’%&g '*8‘,’" ® or exanpl e
form c, acetlkoxysarbonylérinooo24risubstitated dilylettxyearbylaning @ndel dledveg pr esence
of water, aﬂg tréé\,n%m \g&h gg&ﬁ&e%% foir teﬁ%n ¥ 16t SPS enudloa¥lucHcp P can be
freed, for ekXanple, Dy neans o ydro 'S or

unsubstituted or substituted benzyloxycarbonylamino can be cleaved, for

example, by means of hydrogenolysis, i.e. by treatment with hydrogen in the

presence of a suitable hydrogenation catalyst, such as a palladium catalyst;

unsubstituted or substituted triaryimethylamino or formylamino can be cleaved,

for example, by treatment with an acid, such as a mineral acid, for example

hydrochloric acid, or an organic acid, for example formic, acetic or trifluoroacetic

acid, where appropriate in the presence of water; and an amino group protected

by an organic silyl group can be freed, for example, by means of hydrolysis or

alcoholysis. An amino group protected by 2-hatoacetyl, for example 2-

chloroacetyl, can be freed by treatment with thiourea in the presence of a base,

or with a thiolate salt, such as an alkali metal thiolate, of thiourea, and

subsequent solvolysis, such as alcoholysis or hydrolysis, of the resulting

condensation product. An amino group protected by 2-substituted



al cohol ysis. An am no group protected by 2-hal oacetyl, for exanple 2-

chl oroacetyl, can be freed by treatnent with thiourea in the presence of a
base, or with a thiolate salt, such as an alkali netal thiolate, of

t hi ourea, and subsequent solvolysis, such as al coholysis or hydrolysis, of
the resultin sation product. An am no group protect

D Subst |t ut cESHARRSL L On B O Verhibosuzas

PCT/ EP96/ 02728 -24 - - 24-

sl Iyl et hoxycar bonyl can be converted into the free am no group al so by
treatment with a salt of hydrofluoric acid that yields fluoride anions.
Process b) Isiiethbxycarsenylaakpe cdhverted intcctheres achiral growup also by tréatmentespeci al | y

Catonor ¢ cd Fa B o et VREAIBR - | 2Cam for m (1 ormut a 1)

presumably predom nating. Fornula IV is used to represent the two possible

equi librium The lactimformhas the forrmula IVa [err]
wherein the 6r8£ b s are as defined for conpounds of formula IV. The
present i nvehAiybloweesliyl &inla dampoued eidommiula IYos espesiatiy bohenyletityl &g alsd ae | V
and | Va. T I's used as dehydrating agent especially a strong chem cal

dehydr ati ng agent,

The compound of formula 1V is in tautomeric equilibrfium (lactam/lactim form), the
lactam form {formula V) presumably predominating. Formula {V is used to represent
the two possible equitibrium forms.

The iactim form has the formula |Va

(I\va)

wherein the radicals are as defined for compounds of formula IV.
The present invention relates likewise to the novel compounds of formulae IV and IVa.

There is used as dehydrating agent especially a strong chemical dehydrating agent,
especially phosphorus pentoxide (P4O40).

Suitable as tertiary amine is especially ammonia substituted by three radicals selected
independently of one another from alkyl, especially lower alkyl, such as methyl or
ethyl, and cycloalky! having from 3 to 7 carbon atoms, especially cyciohexyl, for
example N,N-dimethyl-N-cyclohexylamine, N-ethyl-N,N-diisopropylamine or
triethylamine, or, furthermore, also pyridine, N-methylmorpholine or 4-
dimethylaminopyridine.



especi ally phosphorus pentoxide (Plerr](err]). Suitable as tertiary
amne is especially ammonia substituted by three radicals sel ected

i ndependently of one another from al kyl, especially | ower alkyl, such as
met hyl or ethyl, and cycl oal kyl having from3 to 7 carbon atons, especially

cycl ohexyl , fmygmmpl e N, N-di net hyl - N- cycI ohexyl am ne, PCT/EP96/02728

N- et hyl - N-d| | sopropyl am ne or triethylamne, or, furthernore, also
pyridi ne, N-nethyl norpholine or 4- dinet h%am nopyri di ne. WO
97/ 02266

PCT/ EP96/ 02728 -25 - The

reacti on betViesragtion bptyeeptie pyyralapyrimidinenesdf formulall ang thesamine htfoamillae  of
formula |11 13diQ8 pRkaefeialated RYHeRRuk SOPSLAIIE & frohPioci28Bice at from 200 to

250kerr] C. Process c) The reaction Is carried out with the exclusion of
noisture in a suitable inert solvent, for exanple a suitable ether, such as
a cyclic et hewpcess g¢_§:h as especially tetrahydroturan, at el evated

t enper at ure, rabl un ux. . . Process e reaction is carried
out with the '%)( @Pbsn ‘ﬂ?ﬂﬁ&'ﬁt"@e?’ﬁ’hﬁ"’gﬁf P‘Sﬁf"ée?"r?e?‘{'taglﬁl’m"ef‘bmexarrpl e
a suitable rmhmmmdb!bmhmbaaa cyclictettas, suehas especilytrabydestaraahator i de,
at tenperat err]Cto +50[err]C, preferably
with ice- coo%‘&%ée%?%éggkugg%r@é%&%r@ﬁ& Process e) The hydrogenation is
carried out under el evated pressure or preferably under normal pressure in

t he presenceprgéesg El?ui tabl e hydrogenation catalyst, such as especially Raney
ni ckel, in sol vent or solvent m xture, such as especially a

m xture of anEﬁIP@Qi'EP is eayried Qut afith dhe exelusion ofimpistireinl owiteble inesrasivent farh as
preferably aexdinplel Suitablenaiogahuted ﬁ&#&@k@ﬁ&dﬁ%%?éﬂ:al?%etﬁﬁéﬂée{h%ﬁé es of

appr oxi mat el fromO err}Cto +59‘Lerr referab roomterrperature
Starting mat% tempegatures of from approximately -20°C to +50°C, pre erably with ice-cooling or

at room temperature.

Process e)

The hydrogenation is carried out under elevated pressure or preferably under normal
pressure in the presence of a suitable hydrogenation catalyst, such as especially
Raney nickel, in an inert solvent or solvent mixturs, such as especially a mixture of a
suiltable cyclic ether and a suitable lower alkanol, such as preferably a mixture of
tetrahydrofuran and methanol, at temperatures of approximately from 0°C to +50°C,

preferably at room temperature.

Starting materials:
The starting materials of formula Il are novel and the present invention relates also

thereto. They can be prepared by processes analogotis to those described in German
Offenlegungsschrift No. 28 18 676 (published 8th Nov. 1979) and German Offen-
legungsschrift No. 30 36 390 (published on 13th May 1982).

. The starting material of formula Il wherein X is chiorine is obtained, for example, from
a compound analogous to formula Il wherein X is hydroxy by reaction with phosphorus
oxychloride {phosphory! chioride, P(=0)Cl,) with the exciusion of moisture at the reflux
temperature. If desired, the further reaction of the starting material of formula i thus
obtained wherein X is chlorine can be carried out with an amine of formula Ili in the



The starting materials of fornula Il are novel and the present invention
rel ates al so thereto. They can be prepared by processes anal ogous to those
described in German O f enl egungsschrift No. 28 18 676 (published 8th Nov.
1979) and German O fen- |egungsschrift No. 30 36 390 (published on 13th My .
1982). The wéofsh&to material of formula Il wherein Xis ¢ h

obt ai ned, for exanple, froma conpound anal ogous to fornula Il wherein X is
hydr oxy by reacti on with phosphorus oxych®®ri de (phosphoryl chloride,

P(=O dJ[err]) with the exclusion of noisture at the reflux tenperature. If
desired, the further reaction of the starting material of formula Il thus
obt ai ned whesamavegselsl.e; BS gonerpolrgnaction. Terthdtprposa. onte treaeadtion wdh of f or nul a
11 in the ;

PCT/ EP96/ 0 27p}1é)sphorus éﬁ@cﬂ&lt&?ig @g’mplete, the reaction mixture from 2tiéa3t reacé:gr;r:ss vessel . i.e.
as a one- potcaneefatasho dnmess bivevaparagion naderinte atstiepansian with 4 sitatie phosphor us
oxychl ori de depeh Ehbdsn- B&tﬁﬁol ' SRGEAQES fErK&r ki the SfinkMRlorh&@EN.1 ON 1S
concentrated to dryness by evaporation, made into a suspension with a

sui tabl e sol vent, such as n-butanol, and reacted further with the amne of
formula 111 Aco.ﬁpmmuﬁgomalfawaai WherbaNOW hijdrbty iwloBiaiie8, f&éx:anrwéi heda | S
obt ai ned, for exa fro a conpound of fornula V [err] wher ei n
the symbol s W"ngagfpf%% above, by reaction with formic acid which is
preferably used in excess relative to the conpound of fornmula V. for
exanple in a 10 to 30 nol ar excess, V\/nere appropriate in the presence of

i nert solvents, such as dinethylfor ag el evated tenperature, for
exanple at tenperatures of from 80[err he/t he boiling (vgnperat ure.

N=C —
R,
R,

wherein the symbols are as defined above, by reaction with formic acid which is
preferably used in excess relative to the compound of formula V, for example ina 10
to 30 molar excess, where appropriate in the presence of inert solvents, such as
dimethylformamide, at elevated temperature, for example at temperatures of from
80°C to the boiling temperature.

Alternatively, a compound analogous to formula Il wherein X is hydroxy and the remaining
symbols are as defined above is obtained, for example, from a compound of formula VI

v

wherein R, is lower alkyl, such as especially ethyl, and the remaining symbols are as
defined above, by reaction with a large excess of formamide in a mixture of
anhydrous dimethylformamide and formic acid. The reaction is carried out at elevated



Al ternatively, a conpound anal ogous to formula Il wherein X is hydroxy and
the remai ning synbols are as defined above is obtained, for exanple, froma
conmpound of forrula Vi H2N [err]

wherein R err] is lower alkyl, such as especially ethyl, and the remaining
synbol s ar e g .g&fzﬁned above, by reaction with a |arge -excgspepdenhngman de
in a mxture of anhydrous di net hyl formam de and form c acid. The reaction
is carried out at elevated WD 92702266 )

PCT/ EP96/ 02728 -27 - t enper at ur e,
for exanple at from 100[err]C to 150[err]C, and preferably under a

protecting @aperaturéior BXAGRE ht frdhy €03°000 16€103 bAG prafdiably Ondeh @ prsté&tingst arti ng
materials of forrmulae V and VI. The 1-(Z)-2-am no- 3-cyano- pyrrol es of

formula V uB®d as internediates can be prepared in good yields by nethods
that are known per se and have been published [see, for exanple, Roth,

o o OB s e i St A8 vk S s B VAR €7,
amne of the formula Z-NH2 to forma conpound of forrmula VIII
The 1-(Z’)-2-amino-3-cyano-pyrroles of formula V used as intermediates can be prepared in
good yieids by methods that are known per se and have been published {see, for example,
Roth, H.J., and Eger, K., Arch, Pharmaz. 308, 179 (1975)]. For that purpose, for example, a
compound of formula Vi

O

H07/[(
R, (Vi)

R,

is reacted first with an amine of the formula Z*-NH, to form a compound of formula Vit

Vilt),

which is then converted with malonic acid dinitrite of the formula CHx(CN); into the
desired intermediate of formula V. In detail, the reaction with the amine Z’-NH; is
carried out under customary condensation conditions, for example in the presence of
catalytic amounts of a strong acid, for example hydrochloric acid or p-toluenesulfonic
acid, at elevated temperature (preferably at the boiling temperature) in a suitable
solvent, for example benzene or toluene, with the removal of water, to form the
respective a-amino ketone of formula Vili. The latter is not isolated but is immediately
condensed with malonic acid dinitrile with heating and with further removal of water, if
necessary with the addition of a small amount of a base, such as piperidine, a
compound of formula V being obtained.



[err] which is then converted with malonic acid dinitrile of the formula
CHerr](CNJ[err] into the desired internediate of formula V. In detail, the
reaction with the amne Z -NHerr] is carried out under customary
condensation conditions, for exanple in the presence of catalytic anounts
of a strong awo®zodweé exanpl e hydrochloric acid or p-tol uenpstrkbsntesaci d,
at elevated tenperature (preferably at the boiling tenperature) in a

sui tabl e sol vent, for exanpl e benzene or “B8Fuene, with the renoval of
water, to formthe respective [err]-am no ketone of fornmula VII. The latter
I's not isolated but is inmediately condensed with malonic acid dinitrile
wth heating and with further renoval of water, if necessary with the

addi tion of ansEBinboRERbrfiia 91 RS FHUCK. E@ﬁ%@bﬁwm&% art 6 FBHR4HAAG ©f

formul a V bei ng obtal ned
PCT/ EP96/ 027 8@nbols are as defined above that are used as intermediates are obtgiged, for example, by

conpounds of rdafifg4 éor?tﬂodﬁﬁ %f f%hﬂu!BM? whéreinRYs RfhéyEn éﬁ‘drtl':éjl‘eﬂia gzsg)ﬂboé otk the

remai ni ng synbals are as ned above that ,are used as Interrmedi ates are

obt ai ned, f oS &sfied PBWBO‘V‘“T '@Q&?Wﬁ@‘béf’%mﬂmfﬂ“ Bromidsy ingy syitalle sgivant isHohrasR 1 |

i s hydrogen aaldgédatedrhwwcamg, ar;mbe eSpctiafly metriiRhé amdndwwereabﬁdh is preferably
N- benzyl - 2- br ono

iniu sol vent
hal ogenat ed ﬁ?’&?%@ér“b‘ ﬁ"agﬁtﬂﬁ{ 6?5935315'3@? gﬁrﬁﬁnﬁ?@%’%’@ﬁl%? {'f@s aﬁ-ﬁ)gm
reaction is pengfetatareloy elpaated tanperaturenfbe examgie ot fam 20°C tg80°C, iand ifRe dar k and
under anhydrous con |t| er a e or .el evated tenperature, for
ol o a1 1 PRSI e AMBRTREP (&5 . T Farang Eateegps oo Vi sre
2, 6- di net hy| optginied, toveex@athple; by teadtinged 2-afilding-aoetic acid Pweo ARy wers olibrriuii DUl a VI

are obtained, for exanple, by reacting a 2-am dino-acetic acid | ower alkyl
ester of fornula I X H2N

HN

H‘-‘}f”* ),

o)

wherein R, is as defined above, with a 2-X-1-R;-ethan-1-one derivative of tormula X

X
>/U\R2 I

R,

wherein the symbols are as defined above. The leaving group X is preferably bromine.
The 2-amidino-acetic acid lower alky] ester of formula iX is freed from its acid addition
salt, such as especially its hydrochloride, before the start of the reaction with the aid
of equinormal amounts of 2 base, such as especially sodium ethanolate, with ice-
cooling. The reaction is carried out in a suitable solvent, such as especially a lower
alkanol, such as preferably ethanol, at preferred temperatures of from 0°C to 50°C,

" especially at room temperature.



[err] wherein R err] is as defined above, wth a 2-X-1-Rerr]-ethan-1-one
derivative of formula X [err] wherein the synbols are as defined

above. The leaving group X is preferably brom ne. The 2-am di no-acetic acid
| ower al kyl ester of formula I X is freed fromits acid addition salt, such

as especi al | woisz@ztsgydr ochl ori de, before the start of the raoiErego2reg h t he
aid of equinormal amobunts of a base, such as especially sodi um et hanol at e,

with ice- cooling. The reaction is carrie®?out in a suitable solvent, such

as especially a lower alkanol, such as preferably ethanol, at preferred

tenperatures_of fromO[err]C to 50[err]C, especially at roomtenperature.
WO 97/ 02266 General process conditions:

PCT/ EP96/ 02%#8e compounds of formula | havmg salt-formm% propertnes that are obtam Gener al

process condi ti Eﬁee co ounds form havi ng salt- %orm ng

properties t47&2 ‘é’Pé" tPEGEED @'%\’b%\”ﬂﬁt?f’g'“@dh?'h%‘"ﬁFk%@é‘%"%éfﬁmﬁ%l’e'tﬁﬂ'er t ed
| ntg their seﬂémmpnz ts;tmtmt it with @eids bﬁéuﬂ;&ﬁle dﬁeWatneéeﬂﬁBrleSft Wek%ﬁatbfﬁg'&ﬁe ¥M EE
aci ds or sui rivatiy 0 or e addition o e
appropri ate aﬁ@f& ABPIEBY ?)Bﬂg?%g‘eﬁ?"ﬂﬁ‘l"y é?‘gﬁé‘?dldééa"’?%‘"e? Hitabigb| e
sol vent, f orsolveaiyfor exanple ah ether, sucthasia cyclic wihler, @spichily diokgieastingdrb Y di oxane
or nore espegial furan. M xtures of isoners obtainable

. ?kﬁ%&% tét?afhgy AU LD .

according t nventron can be separated into the individual isoners in
a manner known per se; racenmates can be separated, for exanple, by formng

salts Wih Qidifed!dricoRidforiahdond &w@&wm a L' i M Xt ure
of di astereol soners thus obt aﬁ; nagtlE exanp 8 8% §rre: 2 écf?}ot ?i onal
crystallis atindividual isomers in a manner Known per se; racemates can be separated, for

example, by forming salts with optically pure sait-forming reagents and separating the

mixture of diastereoisomers thus obtainable, for example by means of fractional

crystallisation.

The reactions described above can be carried out under reaction conditions known
per se, in the absence or, customarily, the presence of solvents or diluents, preferably
those that are inert towards the reagents used and are solvents therefor, in the
absence or presence of catalysts, condensation agents (for example phosphorus
pentoxide} or neutralising agents, for example bases, especially nitrogen bases, such
as triethylamine hydrochloride, depending on the nature of the reaction and/or of the
reactants at reduced, normal or elevated temperature, for example in a temperature
range of from approximately -80°C to approximately 200°C, preferably from
approximately -20°C to approximately 150°C, for exampie at the boiling point of the
solvent used, under atmospheric pressute or in a closed vessel, where appropriate

under pressure, and/or in an inert atmosphere, for example under a nitrogen
atmosphere.

The specific reaction conditions given in each case are preferred.

Solvents and diluents are, for example, water, alcohols, for example lower alkyl
hydroxides, such as methanol, ethanol, propanol or especiaily butanol, diols, such as
ethylene glycol, triols, such as glycerol, or aryl alcohols, such as phenol, acid amides,
for example carboxytlic acid amides, such as dimethylformamide, dimethylacetamide



The reactions descri bed above can be carried out under reaction conditions
known per se, in the absence or, customarily, the presence of solvents or

di luents, preferably those that are inert towards the reagents used and are
solvents therefor, in the absence or presence of catalysts, condensation

agents (for woeeymeamsphosphorus pentoxide) or neutralising ®gumPr6/oAras:
exanpl e bases, especially nitrogen bases, _such as triethylam ne

hydr ochl ori de, dependi ng on the nature of 3¢he reaction and/or of the
reactants at reduced, normal or elevated tenmperature, for exanple in a

SRR ISP A FRL CRIUER Rt A G

150[err]C, f egpeerammcab;dtoh acdligiabidgmines detmd? arﬁ&@c:@sphmras Heés@flethyinder

t h d t d
or eastr o, anBEPRY 3 VHBIOE. B AAea e Pl ST 0ok Rl D g

at nosphere. dloifm Grmgclfclelhe?e,aahh wdleﬁyl(bﬁereﬂahgeh@mywﬂd:ﬁ%&bl &fthee are
preferred. ol vent ts for er | cohol s, for
exanpl e | Ompa%ngpedﬁvg;og%%ah %L%ﬁ?ﬂi"s’%{ﬂ Eﬂ é’B’?’ Hanol or
especi al | y baohlerive! gr chiionifam, ketomesasu®talsynbetnee,gitylesslsuchas ademmtﬂlapdclcas

gl ycerol, org, ﬁd%ﬁaﬁu or exanpl e

car boxylic aC| (}Mlgdni@dg‘gﬁq Saoﬁ as di mae?%f}?or cﬁ%gth?f%:@?a?? ﬁyl acet am de

WO 97/ 02266 alkanesulfines, such as dimethyl sulfoxn .nstrogen-contammg heterocyclic

PCT/ EP6/ 0277§om ounds, such as pyridine, hydrocarbons for example lower alkanes> Such asC"
, 3-dinmethyl -3,4,5,6- tetrah dro-2 g/rlmdl none ( DVPU), carboxyllc aci ds,

especi al | y fﬂ?ﬁﬁ"le Sepgmatic %EQCI“B&%@PEF shangens, luang oF yuenals) errirpixtures ch as
hexanet hyl - . phhsde ediveptsait béing pbsdibisifor thelsbRests siGibleRsPRB aBovelféntionsd her s,

such as tetrahydrofuran or or acyclic ethers, such as diethyl
et her or et h{ﬂ%ﬁ égg?le%}fe%@t aﬁcﬁ er, hal ogenated hydrocarbons, such as
hal o- | ower al kanes, for exanple methylene chloride or chloroform Kketones,

such as acet epgomggtsg rbdeSSes & Qem @ﬁﬁ({narﬁg 4%&.@% Qo@;qg anﬁ% naggch as

acetic anhydr ters suc as et anesu such
as di met hyl Stihe sxitstherent, for sxample B‘Ph'%{ﬁ*ﬁ of @xprss seageptsi fearvatalisationds, such as

pyridine, hydﬁr@ﬁaﬁfo@%ﬁy. féﬂéxaﬁ;bléfmhﬂioh q&\%rg“eh Kbato &H&h pafitiGeRy ane, or

aronmati ¢ conpounds,

ne or x ene&é{fﬁ or m xtures of
those sol venP&wepRi '"B'Lﬂaﬂ'ﬁ aaaggqaﬂicé°1"8?‘ p?’ﬂ%essﬁp@% Rt @uiiple extrRction, #speqially
above- ment i ot acidifyihg oriAcrbasiiipthe ehsicityad tiesak @6MeMtAd9ing over hygroscopic

salts; digesting; filtering; washing; dissolving; concentrating by evaporation (if
necessary in vacuo or under a high vacuum); distillation; crystallisation, for example of
compounds obtained in oil form or from the mother fiquor, inoculation with a crystal of
the end product also being possibie; or a combination of two or more of the mentioned
working-up steps, which can also be used repeatedly, etc

Starting materials and intermediates can be used in pure form, for example after
working-up, as just mentioned, in partly purified form or also, for example, directly in
the form of the crude product.

In view of the close relationship between the oompounds of formula | in free form and
in the form of salts, hereinabove and hereinbelow any reference to the free
compounds and their saits is to be understood as including also the corresponding
salts and free compounds, respectively, as appropriate and expedient, provided that
the compounds contain salt-forming groups.



Customary processes are used for working up the obtainabl e conpounds of
formula | or the salts thereof, for exanple solvolysis of excess reagents;
recrystallisation; chromatography, for exanple partition, ion or gel
chromat ography; partitioning between inorganic and organi c sol vent phases;
si ngl e or mavoispbReextracti on, especially after acidifyi ngPCI/EPYSIRERSI NQ
the basicity or the salt content; drying _oQver hygroscopic salts; digesting;
filtering; washing; dissolving; concentfé?rng by evaporation (if necessary
i n vacuo or under a high vacuum; distillation; crystallisation, for
exanpl e of conpounds obtained in oil formor fromthe nother |iquor,

I nocul ation with a crystal of the end product al so being possible; or a

conbi nati onTaé céwﬂs nmwmg‘ thbid eat@may QBS@e\bﬁfaHeB% tha tShEdrhyaMidsC By can

al so be usegﬁ edI%/ mggtl ns\%yrrat erials and intefnedi ates can
be used in lS‘P'“gﬁ'a(ﬂ’tﬁx@ Pﬁ%ﬁd&cwé?lﬂsﬁ%‘t” menti oned, in
partly purified formor also, for exanple, directly in the form of the
crude produet | n VI t he clpse.relationshi bet the conmpounds of
Cor ml o 11 I top BipcPes ofiie repsyt FvEnfREy oA hetentls sl 6 o2

her ei nbel ommgtrraefeadm\the el tchmpburess of tompolah desaibed atthe begianihgas s t 0 be
under st ood !HEI the correspondi ng salts and free conpounds,
respectivel ;s),émgggapprgprl al?ee and expedi ent, provided that the conmpounds
contain salt-form ng groups. WO 97/ 02266

PCT/ EP96/ 02188 invention relates also to those forms ofthe proces% ccordu}? tovﬁrtch a ompmﬁ?
conpounds, including their salts, nmay al so tained 1n the ormo

hydr ates, ofPieinable aér"}’%’?'?ﬁd?t%‘fﬂy r?@gl?d’é thepspcess igHsPd as stagingsnateral apdthg f or

crystal | i savdrfdining pioﬁeéshﬂe;ﬁfaﬁﬁ es:ﬁe@tauttdm mes@ Bl‘arﬂng‘iﬂ?éda@& Jofmit u%t:af thb N9
materi al s used . are refe %%ﬁtlﬂgse t ha e novel npounds of

formula | dé%a(‘ff"?rb ditiong WésB g %@?’H’@"‘& &@F%‘PP’? a\F&f‘dﬁ%‘IeSf The
invention relates also to those forms of the process according to which a
conpound obtai nabl.e as nte ne te at _a ocess_is used as
Starting nadDp FRpienoiled SedHa i & piioaBite bt pikpariipd ofa PR HOBRSY 1 1
whi ch a st apyimidinesiedvatiué of tormida e which dadis withie thescope ohfoaodditt | ons or i s
used in the formof a derivative, for exanple a salt, thereof.

7:13»
/

R)y, 8N 7
\4 NH (la)
N 6
h}
H R, R,

and wherein

nis from 1 to 3,

R is hydrogen, halogen, lower alkyl, hydroxy, lower alkanoyloxy, lower alkoxy,
carboxy, lower alkoxycarbonyl, carbamoyl, N-lower alkyl-carbamoyl, N,N-di-lower
alkyl-carbamoyt, cyano, amino, lower atkanoylamino, iower alkylamino, N,N-di-fower
alkylamino or trifluoromethyl, it being possible when several radicals R are present in
the molecule for those radicals to be identical or different, and

a) R, and R; are each independently of the other phenyl substituted by phenyl, amino,
lower alkanoylamino, lower alkylamino, N,N-di-lower alkylamino, hydroxy, lower
alkanoyloxy, carboxy, lower alkoxycarbonyl, carbamoyl, N-lower alkyl-carbamoyl, N,N-
di-lower alkyl-carbamoyl, cyano or by nitro; hydrogen; unsubstituted or haio- or lower



The invention relates especially to a process for the preparation of a

7H pyrrolo[2,3-d]- pyrimdine derivative of forrmula la, which falls within
the scope of formula | [err] and wherein nis fromlto 3, Ris
hydr ogen, hal ogen, |ower al kyl, hydroxy, |ower al kanoyl oxy, |ower al koxy,
car boxy, | owswoewazzmeycar bonyl, carbanoyl, N-Iower al kyl - cariCyRPeé/H2728
NN-di - | ower al kyl - car banoyl, cyano, am no,, | ower al kanoyl am no, | ower

al kyl am no, N, N-di -1 ower al kylam no or tF?%Tuoronethyl, it being possible
when several radicals R are present in the nolecule for those radicals to

be identi cal di f d dent |
of the ot hor “Bttaip iRy TN Bs by PRl 208 pehBhY RS AREXRUN no.
| oner al kyI aakoxycarbbiyl; abatbameyl NJflMdraﬂwhwderMN;dHowveealky&-lcmamxawpxy,

G- Towsr al KPR G0t SRR PG e Ry et o EhmBR b et o

hal o- or | owbalogen, aminc, loWd Wmms&iperazino, di-lower aikylamino, hydroxy, lower
PCT/ EP96/ 027%!@ ano, carbo; er alkoxycarbonyl, carbamoyl lower ] l% am

al kyl - substi ?’gﬂcy I"Ic(?q xy, enzyf‘y pyT H'f i iy ch ﬁ' %h’{ éfb c%ano
car boxy; | ommﬂklm;aﬂ%wmoyl dearerpimon by a\raﬂmis:f thel fhwula:as-smyl

N, N-di - | O\Nerwﬁé,léw%q@{o%mwl ané Q,r,gyho,lé)wgr al kanoyl ; | ower al kenyl | ower
al kenyl oxy: or lower al Kyl ‘substi tuted by hal ogen, amino, |ower al kyI am no,

pi perazi no, Bieneghghe '31"@? R0t Rz i piapubstiuteddower aliivkerupsubsyitutas! PReaviboxy,
| over al koxysmaemﬂer ol Pa’ﬂﬂalé Ry dﬂdlm\m& oAb bithe ﬁ%%ﬂ??ben SbdNe - | oner
al kyl - car bano aﬁ_f‘g PX{ {yalcal of the formula Rlerr]-S(Oferr]-
wherein R erP%/’aﬁ"?P'i‘ gliih the exceptionof RYALa8N. of o 2 or b) one of the radicals
ﬁ, er r% hand ]B{;)mwaindlm_wgmdnl atd CHCd 4-alkaiienyloky thavls um&hdﬁﬁ]éd&tsﬁdstmhédly! and
e other o . radi e _ne ngs given
above in par %%gﬁ%‘ﬁﬁgy&\?man?%%tﬁé{"é %‘%ﬁ% :E‘S‘FO et alwa'ﬂ'f“)ﬁ[' r] and
Rlerr] toget halegea bydBhxy: lojveGhlikoxy] lower, alkamollaxy, earpbay owehalkoxysarbasyibst i t ut ed
or substi t ut gfbamoyl, N-lower alkyl-carbamoy!, N,N-di-lower alkyl-carbamoy! or by cyano, of are
aza-1,4-alkadienylene having up to 9 carbon atoms,
or a salt thereof,

which comprises

a) reacting a pyrrolof2,3-djpyrimidine derivative of formula 1l

2,_—.&
7
N o

wherein X is a suitable leaving group, Z is hydrogen or 1-aryl-lower atkyl and the remaining
substituents are as defined above for compounds of formula la, any free functional groups
present in the radicals Ry and R; being protected if necessary by readily removable
protecting groups, with an aniline detivative of formula llla



by am no, |ower al kanoyl am no, |ower al kylam no, N, N-di-I|ower al kyl am no,
nitro, hal ogen, hydroxy, |ower al koxy, |ower al kanoyl oxy, carboxy, |ower

al koxycar bonyl, carbanoyl, N-Iower alkyl-carbanmoyl, N, N-di-Iower

al kyl - car banoyl or by cyano, or are aza-1, 4-al kadi enyl ene having up to 9
carbon at onswowremesal t t hereof, which conprises a) r eacClpgIgEpd6/02728
pyrrol o[ 2, 3-d] pyri m dine derivative of formula |1 [err] wher ei n
X is a suitable leaving group, Z is hydrogen or 1 -aryl-lower alkyl and the
remai ni ng substituents are as defined above for conpounds of fornula |a,
any free functional groups present in the radicals R err] and R err] being
protected if necessary by readily ﬁpnnvable protecting groups, with an
aniline derivative of fornula IIIa WD 97/ 02266

PCT/ EP96/ 02728 [err] E%Pnd n are agugefined above for
conmpounds of formula la, any freg &l groups present in the radica
R being protected if necessary b adi |y renovabl e protecting groups, and
renpbvi ng any protecting groups that are present

wherein R and n are as defined above for compounds of formula la, any free
functional groups present in the radical R being protected if necessary by readily
removable protecting groups, and removing any protecting groups that are present
and, where it is present, the 1-aryl-lower alkyl radical Z, or

b} reacting with a phenylamine of formula illa above, in the presence of a dehydrating agent
and a tertiary amine, a pyrrolo[2,3-d]pyrimidin-4-one derivative of formula [V

2 N
HN\ / ,3/‘7'
i
//C _ vy
4 5 R,

wherein Z' is 1-aryl-lower alkyl and R, and R; are as defined above for compounds of
formula la, any free functional groups present in the radicals R, and R; being
protected if necessary by readily removable protecting groups, and removing any
protecting groups that are present, or

¢) for the preparation of a compound of formu!é la wherein R, is dimethylamino-methyl
and the remaining substituents are as defined above for compounds of formula la,
reacting with N,N-dimethyl-methyleneimmonium iodide a compound corresponding to
formula la wherein R, is hydrogen and the remaining substituents are as defined
above for compounds of formula la, any free functional groups present in the radicals
R; and Rz being protected if necessary by readily removabie protecting groups, and
removing any protecting groups that are present, or



and, where it is present, the 1-aryl-lower alkyl radical Z, or b)

reacting with a phenylam ne of forrmula Illa above, in the presence of a
dehydrating agent and a tertiary am ne, a pyrrol o[ 2, 3-d] pyri m di n-4-one
derivative of formula IV 2 1 [err]

wherein Z i swé9mepks | oner alkyl and Rlerr] and Rl err] dre BCSI/ERIOIEY above
for conmpounds of fornula la, any free fupgtional groups present in the
radicals R, and Rlerr] being protected iT necessary by readily renovabl e
protecting groups, and renoving any protecting groups that are present, or

f th ti of d.of f I ' ]
G et hyl am SJoRBP AtPamIGn pFr BB PHOeHB A YedehaL aF ovaet Berrie 2bove
f 8 Ei _ ggng 0 g gﬂsl:&)péncrii‘ chgifnriycao*yﬁsqbsﬁmeu p?g:w\hmmmwemaim:@ fszll@sﬁtumrﬂs iayd &N ﬁi gTr’rg n |elrJ] m
i odi u in. S
and the r eng%?leﬁ Sbgvﬁﬂgfﬁn&gﬁb%&%mgg lg};%?ﬁ’gg "é\(ﬁg’\‘,’%"? gﬁﬁ%undsyof ’
Lfr rmi abl a, campouhd eerréspoodingiodbrmgillapyenepeie atasst one ohtbe ragitatsceR, Rif@ndrr] and
err ein r roups,
ahd 1 erovi nge B AP ERERRG RY rdniith S BiTpHE Baaefhirhid) O O1P
97/ 02266 for compounds of formula ia, any free functional groups present in the radicals R, R,

PCT/ EP96/ 02426R, being protected if necessa?( by readily removable protecting groups’arid ~ d) for
the preparation of @ conpound of formula’|la wherein at "I'east one of the

radi cal s R, removingjany peetedting proups that e Pr8reBLBSt i t ut ed phenyl and the
remai ni ng substituents are as defined above for conpounds of fornmula I|a,

reacting with boron tribromde a c un orresponding to ., formylg |la
Wher el n at FUBCRe GrRpetion ALa FomrR O Riads Pherafepdihne of e dlods
met hoxy- subR} R atideR, i aeinptsubstituted phenynaidrthe epnedirihsd substitiénts aresasas def i ned
above for c Qun f fornmula | f A ti_onal ups.present in
t he radical g&&eﬂ ﬂ?é‘?e?ffr %Oﬁ'&p%‘gsr ?fi%rggﬁlga. %@gﬁcéﬁqntéga%y%ﬁgg%@g%&b@ readily
renovabl e peaopsnd egrreppondisg todaunulalapwtienin ahipasi ooe etihe ragiagisdiy antlat are
present, Or g, is nitro-substituted phenyl and the remaining substituents are as defined above for

compounds of formula la, any free functional groups present in the radicals R, R, and

R being protected if necessary by readily removable protecting groups, and removing

any protecting groups that are present,

and after carrying out one of process variants a) to e), if necessary for the preparation
of a sait, converting a resuiting free compound of formula la into a salt or, if necessary
for the preparation of a free compound, converting a resulting salt of a compound of

formula la into the free compound.

The invention relates aiso to a pyrrolof2,3-dlpyrimidine derivative of formula lla

(i1a)

wherein X' Is hydroxy or a suitable leaving group,



e) for the preparation of a conmpound of fornula |a wherein at |east one of
the radicals R, Rerr] and R err] is am no-substituted phenyl and the
remai ni ng substituents are as defi ned above for conpounds of fornula I|a,
subjecting to catalytic hydrogenation a conmpound corresponding to fornula
| a wherei n avobwaés one of the radicals R R err] and R er PCT/ER/02728
nitro-substituted phenyl and the remaining substituents are as defined
above for conpounds of forrmula la, any fr@€ functional groups present in
the radicals R, R err] and R err] being protected if necessary by readily

renmovabl e protecting groups, and renoving any protecting groups that are
present, &rigivaregen o 3ranyiower 8l one of process variants a) to e), if

necessary f q? istHy@rdgeR BRlowet SRy Bfat & Whalibstitist BrRubstdedby QiSWEr MRS and
conpound of 5“aor mnula la into a salt or, if necessary for the préparation of

a free compdaffd, converting a resulting salt of a conpound of fornula |a
i nto the frapplnypsbstiuted by barbamuyrhathoxy| edrbd@anethey, benz@oxycarbonyl-

B o 2. SO Sl BT Ao bl . e ghorprpabgioter 11"
PCT/ EP96/ 02 @k@lamino, N,N-di-lower alkylamino, hydroxy, lower alkanoyloxy, carboxy3bwer Z i s
hydr ogen or _J- - r Ina. ) r § L. OVE that is
unsubsti t ut 3%0’3{(:&@8@%,%%@%}1t!)“yb?l[:'ﬁ@}\ecéﬁgﬂé& g’%ﬁ(‘)&%ﬁ%ﬁ&l's a)
phenyl subseyangtasdlybirotar banoyl - met hoxy, car boxy- met hoxy, _
benzy! oxycappaibibstitiel BPifo- dr IR iy icuyfidbl Byt 7ot Noxy, phenyl, ami no,

| ower al kanoyl am no, | ower al kyl am ho, N, N-di=-1ower al kyl am no, hydroxy,
| oner al kan&iNbepzy-pyidiniu)-2-ydigehthyl; cyano; carboxy; lower alkoxycarbonyl;

carbamoyl; N-lower alkyl-carbamoyl; N,N-di-lower alkyl-carbamoyl; N-benzyl-
carbamoyl; formyl; lower alkanoyl; lower alkenyl; lower alkenyloxy; or

d) lower alky! substituted by

o) halogen, amino, lower alkylamino, piperazino, di-lower alkylamino,

) phenylamino that is unsubstituted or substituted in the phenyl moiety by halogen,
lower alkyl, hydroxy, lower alkanoyloxy, lower alkoxy, carboxy, lower alkoxycarbony!,
carbamoyl, N-lower alkyl-carbamoyl, N,N-di-lower alkyl-carbamoy!, cyano, amino,
lower alkanoylamino, lower alkytamino, N,N-di-lower alkylamino or by trifluoromethyl,
v¥) hydroxy, lower alkoxy, cyano, carboxy, lower alkoxycarbonyl, carbamoyl, N-lower
altkyl-carbamoyl, N,N-di-lower alkyl-carbamoyl, mercapto or

d) by a radical of the formula Rs-S({O)m- wherein R; is lower alkyl and mis 0, 1 or 2,
2 4-keto derivative that is a tautomer of a compound of formula il wherein X' is
hydroxy,

or a salt of such a compound.

The invention relates aiso to pyrrolof2,3-d]pyrimidine derivatives of formuila lla

2__n
3N 7 Z
\4 /' (a)
X 6



al koxycar bonyl, carbanoyl, N-Iower alkyl-carbanmoyl, N, N-di-Iower

al kyl - carbanoyl, cyano or by nitro; b) unsubstituted or hal o- or |ower
al kyl -substituted pyridyl; c) N benzyl-pyridinium2-yl; naphthyl; cyano;
carboxy; | ower al koxycarbonyl; carbanoyl; N-Iower alkyl-carbanoyl ;

N, N- di - | onerg@bddashescar banoyl ; N-benzyl - carbanoyl; fornyl ;pdrmmsnembkanoyl ;
| oner al kenyl; | ower al kenyl oxy; or d) |ower al ky) substituted by a)

hal ogen, am no, |ower al kyl ami no, pi peraz®mo, di-lower al kylamno, [err])
phenyl ami no that is unsubstituted or substituted in the phenyl noiety by
hal ogen, | ower al kyl, hydroxy, |ower al kanoyl oxy, |ower al koxy, carboxy,

| ower al koxycarbonyt, carbanmoyl, NIower alkyl-carbamyl, N, N-di-|ower

al kyl - car banghgkein RVQB?dro%Mea\}qu\?rbu@' kanoyl am no, | ower al kyl am no,
N, N- di - | ower_ al gl amno or by tr romethyl, [err]) hydroxy, |ower

al koxy, cyarfo' PM"?’WBW‘*"&H%W&M bonyl, carbanoyl, N-Iower
al kyl - carba 14 anadng\hféleabﬁmpaidém:yamﬁmwhenmmm@a By cdhbarhoyla 1 adi cal

of the fornula rr]-S(O rein er |sIo al kyl and mis O,
1or 2 at4 m@yd@%wfm%}éth%qnz%xyga{bguﬁwég fornula I
wherei n X ifethyxyl phenyl, amine, mhtalkénoylaminoaiowenaikumdmo N,Nrdilowevent i on

relates al souhRuBid by e BRUAdyiBHY)! b, i eRbToatfonliCbdibidrRop, 19

[err]
PCT/ EP96/ 02 3&\er alkyl-carbamoyl, N,N-di-lower alkyl-carbamoyl, cyano or by nitro; hyd®gen; wher ei n

2 Rert] anyeieufid haRdofbht o bel bl AR, Rhedspibenhi®ln 2 Y+ BCy
by car banoy|naphtingdt ¢xarg;, cmmda\yermma;bonmbﬁarpm&%%rMn@kylwemw, | ower
al koxy car bonyN-q-ifwer QWwaﬁﬁﬁfb\ﬂ N-BeREfiRarbaMOR fofthfiABRY dhENB; loerer
al kyl am no, I}Iléelr\:_yldlowel9 alkenyloxy, or lower alkyl substituted by halogen, amino, lower
alkylamino, piperazino, di-lower alkylamino, phenylamino that is unsubstituted or
substituted in the phenyl moiety by halogen, iower alkyl, hydroxy, lower alkanoyloxy,
lower alkoxy, carboxy, lower alkoxycarbonyl, carbamoyl, N-lower alkyl-carbamoyi,
N,N-di-lower alkyl-carbamoyl, cyano, amino, lower alkanoylamino, lower alkylamino,
N,N-di-lower alkylamino or by trifluoromethyt, hydroxy, lower alkoxy, cyano, carboxy,
lower alkoxycarbonyl, carbamoyl, N-iower alkyl-carbamoyl, N,N-di-lower aikyl-
carbamoyl, mercapto or by a radical of the formula Rz-S{O)n- wherein Rg is lower alkyl
andmis0,10r2 or
b) one of the radicals R, and R; is unsubstituted lower alkyl or unsubstituted phenyi
and the other of the radicals R, and R, has one of the meanings given above in
paragraph a) with the exception of hydrogen, or
¢) Ry and R together are C,-Cyo-1,4-alkadienylene that is unsubstituted or substituted
by amino, lower alkanoylamino, lower alkylamino, N,N-di-lower alkylaming, nitro,
halogen, hydroxy, lower alkoxy, lower alkanoyloxy, carboxy, lower alkoxycarbonyl,
carbamoyl, N-lower alkyl-carbamoyl, N,N-di-lower alkyl-carbamoyi or by cyano, or are
aza-1,4-alkadienylene having up to 9 carbon atoms,
and to the 4-keto derivatives that are tautomers of the compounds of formula lla
wherein X' is hydroxy,
and to salts of those compounds.

The invention relates especially to pyrrolof2,3-d]pyrimidine derivatives of formula ila



al kyl am no, hydroxy, |ower al kanoyl oxy, carboxy, |ower al koxycarbonyl,
carbanoyl, N |ower alkyl-carbanmoyl, N, N-di-Ilower alkyl-carbanoyl, cyano or
by nitro; hydrogen; unsubstituted or halo- or |ower alkyl-substituted
pyridyl; N-benzyl-pyridinium2-yl; naphthyl; cyano; carboxy; | ower

al koxycar bonywo smmaedsanoyl ; N-I ower al kyl - car banoyl ; N, N- d- | BOWEP96/02728

al kyl - car banoyl ; N benzyl - car banoyl ; forng | oner al kanoyl ; | ower al kenyl;
| ower al kenyl oxy; or |ower alkyl substi t uted by hal ogen, am no, | ower

al kyl am no, piperazino, di-lower alkylam no, phenylamno that is
unsubstituted or substituted in the phenyl noiety by hal ogen, |ower alkyl,
hydroxy, |o ‘“@PQ%HH?@6¥¥°'?EﬁEFgﬁFWBxy car boxy, |ower al koxycarbonyl,

car banoyl , I\tisqwafogahbyi.aqammyﬁ,,arﬂl\l- di - | ower al kyl -car bam)yl cyano,

I no, | b
o o bl b b BB sl B ©
al koxycar boriyﬂver eﬂlwrbﬂamjdo, fobiet aliyaminb, iy, N-di-ower sikylhmind), Aydedxy llﬁWﬁf al kyI -

car ey TELSBIRR, BBy o e PN e o

R err] and qumqr alkyl-cansaneyd,icyanceet by aites; hdragen; unsubstituted br balo-ast igweeny|  and

the oth fa t
above. in par A SHSRRLL A 'ﬁfé’ge %ﬁﬁ“'ﬂ“""@é'“”@eﬂ@“@ AR "

Rlerr] toget EQXY%@W[ SRIPpMEYle ‘}WBI Jéﬁelowna@lkmsammﬁ i tuted
or substi tUtf%#nﬁ}‘lo@é?ﬂ&noid%ﬁérMﬂ%ﬁﬂk&%a&%we?'a@l‘ﬁpﬁ N di - ower
al kyl am no, nitro, hal ogen dr ox | ower al kox anoy

car boxy, | ov@"’@ﬂk’t‘ﬂ‘?ﬁdﬁ”’ﬁ%’rﬁ’w aming, @W“°r N—'PYW@W"WQ h&‘é{P&aﬁﬁ)‘;ﬁf

E N-di - | owteralﬁd:dyyéygﬁ@rdamyuow daln%bxfdéﬂibﬂy! éKr?&h lfﬂ-ﬁjwlet réfkﬁlcléﬁﬁ?ﬁwl ene
avi ng up rbon,.a and to eto derivative at are

t aut oner s ofN'?‘n@q%"&W{iﬁﬂngﬁw ShetER” ?I%WQF@'&‘@?M’"&”’% aP6Ry; and to

salts of thoskereioRadziloder alkyl Ihemiis0chonorrel ates especially to

I@C/J[I'; (I%:Dg ES/Z 027%%5* fﬂe%&&é’ ?&r hX@ﬁ %%s&gsﬂ{u%rdmé} aluiyl”lor unsubshtut%hgey lo\iﬁ 2?e| n

X' i s hydr oxghdzhe gtheeghthe tadipals fix and Radap poe otfbe meaningsigiyen alsoverin al kyl , and
a) Rerr] anﬁrggﬁﬁﬁg)@gﬁhgggaﬁm%ﬁa fehlor of the other phenyl subst i t ut ed

by phenyl, am no kano | ower al kyl am no, N, N-di-I| ower
al kyl ami no, $hRi28%\R: t9asiher arg Qeﬁ@b%&@aﬂ'wﬁa@mmmﬂmﬁdﬁww@a@
car banoyl , Nu AWR6, t&b&dlkaﬁaﬁ&amaysbweﬂ\awan%o,Iwms-lowekmkyl SrAmBaTRY,| . cyano or
by nitro; nsupst | tut ed oraaBaI 0-. Or vver al K substit ut ed
pyridyl; N bréaﬂ%% B‘Sﬂ??’ﬁ  iavghakexy lowaralkanaylPxy. €3 H’S’ Iqwer RycarPeRdy
e T e o
a ;

Y 4 et Wing Up!t8 8 Bulnon bR, 2 keny enyl oxy

or | ower alky am no, '| ower al kyl am no, pi perazino,
di -1 ower al kgqqatmtw-kﬁydlegy@pves tljmgare tautomers of the compounds of formula Ha

wherein X' is hydroxy,
and to salts of those compounds.

The compounds of formula la and the 4-keto derivatives that are tautomers of the
compounds of formula lla wherein X' is hydroxy can be used as starting materials of
the formulae ll, IV and IVa shown above and are prepared analogously to those
starting materials.

The invention relates also to pyrrole derivatives of formula X|



al koxy, cyano, carboxy, |ower al koxycarbonyl, carbanoyl, NI ower
al kyl -carbanoyl, N, N-di-Iower alkyl-carbanoyl, nercapto or by a radical of
the formula Rerr]-S(Of[err]- wherein Rerr] is lower alkyl and mis 0, 1
or 2, or b) one of the radicals R err] and R err] is unsubstituted | ower
al kyl or unsyhgbidaedsed phenyl and the other of the radical spdfngédrand
Rl err] has one of the neanings given above in paragraph a) with the
exception of hydrogen, or c) Rerr] and RBBrr] together are
Cerr]-Cerr]-1, 4-al kadi enyl ene that is unsubstituted or substituted by
am no, |ower al kanoyl am no, |ower al kylam no, N, N-di-Ilower alkylam no,
nitro, hal ogen, hydroxy, |ower alXoxy, |gwer al kanoyl oxy, carboxy, |ower
al koxycar bonyl , carbanoyl, NI ower alkxyzcarbanoyl, N, N- di - | ower
al kyl - carbanoyl or by cyano, or a ;A=-1,4-alkadien§$bne having up to 9
carbon atoms, and to the 4-ket d&:de ati ves that are tautoners of the
conpounds of fornula Ila wherein X/1s roxy, and to salts of those
conmpounds. The conpounds of formgla Ila and the 4-keto derivatives that
are tautonmers of the conpounds of fornmula Ila wherein X is hydroxy can be
used as starting materials of the formulae Il, IV and |Va shown above and
are prepared anal Qqgously to those starting materials. The i nvention
Iy4 P

rel ates al so™'®® gen o saiRwer A or nul a X WO 97/ 02266

PCT/ EP96/ 027 8PR; is hydroger arligwer alkylthatie unsubstitated peisubgtitated by Hi-diet atkyliakifo,

al kyl, a) R[eré] I s hydrogen or | ower alkyl that is unsubstituted or
substituted BY?di-Iower al kylam no, and Rlerr] is [err]) phenyl substituted
by car banoyl Ragist hoxy, carboxy-met hoxy, benzyl oxycarbonyl -

o) phenyl substituted by carbamoyi-methoxy, carboxy-methoxy, benzyloxycarbonyi-
methoxy, lower alkoxycarbonyl-methoxy, phenyl, amino, lower alkanoylamino, lower
alkylamino, N,N-di-lower alkylamino, hydroxy, iower alkanoyloxy, carboxy, lower
alkoxycarbonyl, carbamoyl, N-lower alkyl-carbamoyl, N,N-di-lower alkyl-carbamoyl,
cyano or by nitro;

B) unsubstituted or halo- or iower alkyl-substituted pyridyl;

7) N-benzyl-pyridinium-2-yl; naphthyl; cyano; carboxy; carbamoyl; N-lower alkyl-
carbamoyl; N,N-di-lower alkyl-carbamoyl; N-benzyl-carbamoyl; formy!l; lower alkanoyl;
lower alkenyl; lower alkenyioxy; or

3} lower alkyl substituted by

dcr) halogen, amino, lower alkylamino, piperazino, di-lower alkylamino,

3f) phenylamino that is unsubstituted or substituted in the phenyl moiety by halogen,
lower alkyl, hydroxy, lower alkanoyloxy, lower alkoxy, carboxy, lower alkoxycarbonyl,
carbamoyl, N-lower alkyl-carbamoyl, N,N-di-lower atkyl-carbamoyl, cyano, amino,
lower alkanoylamino, lower alkylamino, N,N-di-lower alkylamino or by trifluoromethyl,
3v) hydroxy, lower alkoxy, cyano, carboxy, carbamoyl, N-lower alkyl-carbamoyl, N,N-
di-lower alkyl-carbamoyl, or

89) by a radical of the formula Rs-S(O)m- wherein R; is lower alkyland mis 0, 1 or 2,
or

b) R; and R; together are aza-1,4-alkadienylene having up to 8 carbon atoms, and
Rs is cyano or fower alkoxycarbonyl,

and to salts of such compounds.



met hoxy, | ower al koxycarbonyl - et hoxy, phenyl, am no, |ower al kanoyl am no,

| oner al kyl am no, N, N-di-I|ower al kylam no, hydroxy, |ower alkanoyl oxy,

car boxy, | ower al koxycarbonyl, carbanoyl, N-I1ower alkyl-carbanoyl,

N, N-di -1 ower al kyl -carbanoyl, cyano or by nitro; [err]) unsubstituted or
hal o- or | owerm7/maidé| - substituted pyridyl; [err]) N benzyl POoyEPSi/zI28mM 2-yl ;
napht hyl ; cyano; carboxy; carbanoyl; N-|ower al kyl- carbanoyl; N, N-di-I|ower
al kyl - car bamoyl ; N-benzyl - carbarmoyl ; ford®y1; |ower al kanoyl: |ower al kenyl;
| ower al kenyl oxy; or [err]) |ower alkyl substituted by [err]) hal ogen,

am no, |ower al kylam no, piperazino, di-lower alkylamno, [err])

phenylam no that is unsubstituted or substituted in the phenyl noiety by

hal ogen, | qw@r.mahifaﬂ reiamédsrsﬁé&aﬂ It@ﬁf& n@&éﬁaflmfk;mbm%uawl al E‘K..Xé-' lcar boxy,
ower al kyl - car banoy I -1 owner

I | k b :

al()\livslr gar gx car 2&%’3&5‘@%%&@?% *'f%?‘kﬂi kanoyl am no, | ower al kyl am no

NI llj di - | owa) mhhahaaaemacﬁ indbyeﬁdbhw M%@ﬁﬁéﬁbﬂenyl [sﬁbétftdtechﬁyd?@%br\l_aﬂnd |

al koxy, c ar a car i -1 ower

al kyl Y ar b8 |"=‘ﬁ‘a qi'é'P? ](iﬁ""'?ﬁi1 EQ%@‘PWP ré%ﬂ%?’%?ﬂdﬁ?%#ﬁwf%( Oferr]-

wherein R etkahoylacyl caxboxyplowgt aiWcafmmnyl Q@arbameyl, B-lowadr alk}ll-ﬂrﬁnﬁdyl,w,ﬂ— R err]

t th fo 9 d

o eyano oI REPRuRaTR Bl By At BB PR SRS dhigesr . o

V\§997/ 0226 arikyl-substituted pyridy!; N-benzyl-pyndm:um-z-yl naphthyl; cyano; carboﬂﬂbhEPQ]?/ ]92728|

-39- 0 RSN h of formul a
wher-ei nea!{ Q’Z ﬂ 3?'68%%&'& "1- %Fa"@ "L’*ahgl’yfa Nﬁ}'%&?“ﬁ%ﬁ %f ‘err] are

each i ndepémhﬂ‘mﬁfékaﬂ% lowai alkepyidayer alkasyioxy; of iowebatkyl isabsfitutecthyi no, | ower

al kanoy! amaggeh Wiitho ?&v#féf'aﬁ&iaﬂﬁwo, Np&#aanb %weahlwthamonﬁw%%%y | ower

al kanoyl oxy, carboxy, |ower koxycar bonyl, carb

al ky| - car bR¥KY: CYRPQ: cﬂ'ibpﬁ%\m\fe' QWRW'@Sf’\ﬂ-aﬁW"WbMH‘Ue’cﬁ'kYbMW@ﬂ hydr ogen;

unsubstltutmﬂ-@xv&a -cafbanfdyf mefdalsid or by ashdital bEfe RAMMURYRS(O)m

N- benzyl - r| d| no umhgy' 1 '_gpt h (;f or%r:o car boxy; | O\i‘/\leﬁr‘a al &oxycar bonyl ;

arbarmyl ‘ﬁ%}l'lalgg? am'ﬁ%// K\P'i - | ower al kyl - car banoyl ; fornyl;

IbovvﬁrI al karb:))nhe ofmmdlaﬂld(m\gmtlﬁdmunsubsﬁtkbdjdvmx;mylcm uhmbstltuﬁlhli?hfnﬁybst i tuted

y hal ogen, r..a am no

vl oy 1 SHETA Pinan & Vil Bl Ehd Bl B 3 et VYR Doy

N-Ll_owelr a:c mﬂagrmmmeempmwmfoaemw car barmyl mer capto or bi a .

radi cal o . an
9 aa@thJ)gah%@ ﬁj&@)dag{ lngl {hS(ﬁE :eep@f g%ﬁ{mﬂ y

mis 0, 1

unsubst i tutWM'W%PI@WW'G%MPWW H\‘Jﬁ‘y‘PW%F NGRS of t he
radi cal s R{iridgeniydrdRly S6weér didy,ivier ikahORoAYESHIDOG SloFENAKbXPERNEhY!, N

carbamoyl, N-lower alkyl-carbamoyl, N,N-di-lower alkyl-carbamoyl or by cyano, or are
aza-1,4-alkadienylene having up to 9 carbon atoms,

Rs is cyano or lower alkoxycarbonyi,

and to salts of those compounds.

The pyrrole derivatives of formula Xl can be used as starting materials of formulae V
and Vi shown above and are prepared analogously to those starting materials.

The invention relates also to intermediates of tformulae lia and X| wherein the
substituents are so defined that the compounds of formula { according to claim 1 are
-obtained.



paragraph a) with the exception of hydrogen, or c) Rerr] and R err]
together are CJerr]-Clerr]-1 ,4-al kadienylene that is unsubstituted or
substituted by am no, |ower al kanoyl am no, |ower al kylam no, N, N-di-I|ower

al kyl am no, nitro, hal ogen, hydroxy, |ower al koxy, |ower alkanoyl oxy,
carboxy, | owgrg #gssggycar bonyl , carbamoyl, N-ower al kyl - car h¥iabsnzrs

N, N-di - ower al kyl - carbanoyl or by cyano, or are aza-1, 4-al kadi enyl ene
having up to 9 carbon atons, Rerr] is cy%ho or |ower al koxycarbonyl, and
to salts of those conpounds. The pyrrole derivatives of fornula Xl can be
used as starti ng materl al s of forrrul ae V and VI shown above and are

pr epar ed analfkagme al gC epgratie g i todite r el at es

also to intg Embﬁbﬁﬁe eamaarnay b?ﬁrd\dlé‘t g@g&mgﬁﬁ@%%&gﬁsﬁ dfigld tuents are
so defined tha conpounds or mu
obt ai ned. compoun lent

PCT/ EP96/ 027‘?}% present invention relates also to pharmaceutical composmonst at %&&ﬁsa one of th
Phar maceutical conpositions, the pr rggr ation thereof e use accoral ng

to the i nverfAmHUB ?fﬁ%’“@%‘pﬂ?&‘? iggredligptaRdAhat cambe B?edc%ﬁ%%‘wtm thedreat-

conpri si ng themet mmuaé&mmoﬂsd aMAe beginmng. %hpw@or@rf&%raﬂéamman
rel ates al so at. conpri se one of

t ceut i c I on h
conpounds of “1"8?515‘?%? J uggat,a[ % r%’ﬁ‘f J&WB'SW‘QP and {onparenteral %%"b'@%ﬂ ally
i n the treattratior duchhs intravetions distesnuseuta arseboutdnebicadiigisifation Sto weiP0Si t i ons

or a1 adm ni SN SRl g8 ety By, A LaepiplyFienad Tt Fomiiaiiona Gomprie
i ntravenous,the ncmmemeraronats own lot. preferablystogethenvithta pharoaceuticallyacsaptanleooded
ani mal s, - eSReghd] Tho QUBBDSS tné béive ARG thxpe%shgsr; fd ubsgé& B BERRRe >

corrprlsethe actlvelng dient on Wth a
phar maceut i c#RoMhIRaEIEE i @ec‘a?'gh‘é"d mmedt@bgcmg@omfthq ﬁéwd@dlphenmavgklwce nt

depends upongdtd)ehéliieadeto bO réfed BRPAISS uFHIhE RRGe LN &intiRBfratRA, | 1S age,
wei ght and individual condition, the individual pharnmacokinetic data, the

di sease to be treated and al so upon the node of adm nistration. The
i nvention reﬂmtmmbrsmléwsglismrorma&nﬁdeuwda!mmmbﬁénﬂﬁsélﬁhmﬁl%dﬁrﬁe”et hod

for the ther eIl nal to a rocess for
t he prepar at‘?g'%‘ﬂ%#eér&ee ﬁ'?%’%ﬂé%ﬁé'rwg %}o% %aSP"SﬁT%[)é’P Br t he
treat ment ofthereatiespacialiviih the fasmreé ceropbsitions foz s tregtroentot umdispasto,a

especi al Iy tah6d BRREatig RihdbP B¥Eases, especially those mentioned above.

Preference is given to a pharmaceutical composition that is suitable for administration
to a warm-blooded animal, especially a human, suffering from a disease that is
responsive to the inhibition of a protein kinase, for example psoriasis or a tumour,
comprising a compound of formula I, or a salt thereof when salt-forming groups are
present, in an amount effective in the inhibition of protein kinase, together with at least
one pharmacsutically acceptable carrier.

The pharmaceutical compositions comprise from approximately 1 % to approximately 95 %
active ingredient, dosage forms in single dose form preferably comprising from
approximately 20 % to approximately 80 % active ingredient and dosage forms that are not
in single dose form preferably comprising from approximately 5 % to approximately 20 %
active ingredient. Unit dose forms are, for example, dragées, tablets, ampoules, vials,
suppositories or capsules. Other forms of administration are, for example, ointments,
creams, pastes, foams, tinctures, lipsticks, drops, sprays, dispersions, etc.. Examples are
capsules, comprising from approximately 0.05 g to approximately 1.0 g of active ingredient.



Preference is given to a pharmaceutical conposition that is suitable for
adm nistration to a warm bl ooded ani mal, especially a human, suffering from
a disease that is responsive to the inhibition of a protein kinase, for
exanpl e psoriasis or a tunour, conprising a conpound of forrmula I, or a
salt thereofwohpmsal t-form ng groups are present, in an aprowEPsaRiScti ve
in the inhibition of protein kinase, together with at | east one
pharmaceutically acceptable carrier. TH&-phar maceuti cal conpositions
conprise fromapproximately 1% to approxi mtely 95 % active ingredient,
dosage fornms in single dose formpreferably conprising from approxi mately
20 % to approximately 90 % active ingredient and dosage forns that are not

in single d?ﬁ@g%&h%&!ﬁﬁ&%fhﬁbﬁﬁ&ﬁfﬂ? fHeHrEgbnt hoghief BrOprbpRbE knfva marffiérO

approxi mately % active gredient. Unit dose forns are, for exanple,
dr ag[ er r ] esknavgnpesise, forexaaipieky meang of corvenlienal Mixings grapriating, sanfeationct her

fornms of adggniisddiviid SHiyophflising BfocBssedP! e, oi ntments, creams, pastes, foans,
tinctures, lipsticks, drops, Sprays, dispersions, etc.. Exanples are

capsul es, conprising fromapproximately 0.05 g to approximately 1.0 g of

active ingr pgiteréhce is given to the\l6b 874dhtidAS of the active ingredient, and also
PCT/ EP96/ 02728 . The
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phar maceut i S45PeRYRRRY disPErionss esPREAlY, IBURRic aquRous BoluPng, AsRRFEoNS Ad in a
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al so suspensiapnitol,grandedpasiesipdieiore use dbe phaynacsuticahrampagitionsmay b ut i ons,
di sper Si ONS ofafiicd SAERP rd) SottHidel bxcpiRfnsCtoR BRnLIE PrebliNafi@s SudtiiskitoPh! | 1 sed
conposi tions which conprise the active ingredieht on Its own or together
wi th a car r wetting agents aadfpr emulsifiers sofubilisers, salls faf aeoulging fesrsenalise. The

phar maceut i gadssGraEAGRY bitfhs anthirepPepair&y ih i nidithe PRIW paFBY, 16 UXBIMPRFDY
exci pients, for exanple preservatives, stabilisers, wetting agents and/or

enul si fi er s ™eap$ ghfonventioaal disspivingagd yophjiising Pracessee T5€ seuliensressure and/ or
buf f er s and saggensicRPmestibnbd nidy ToMPRse VsDERY-iRGreasing substantes Bldhaasby neans of
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sodi um car boxygetatiray| cel | ul ose, carboxynet hyl cel | ul ose, dextran, '
pol yvi nyl pyrrolidone or gelatin.

Suspensions in oil comprise as the oil component the vegetable, synthetic or

semi-synthetic oils customary for injection purposes. There may be mentioned as

such especially liquid fatty acid esters that contain as the acid component a long-

chained fatty acid having from 8 to 22, especially from 12 to 22, carbon atoms, for

example lauric acid, tridecylic acid, myristic acid, pentadecylic acid, palmitic acid,

margaric acid, stearic acid, arachidic acid, behenic acid or corresponding

unsaturated acids, for example oleic acid, elaidic acid, erucic acid, brassidic acid

or inoleic acid, if desired with the addition of antioxidants, for example vitamin E,

B-carotene or 3,5-di-tert-butyl-4-hydroxytoluene. The alcohol component of those

fatty acid esters has a maximum of 6 carbon atoms and is a mono- or poly-hydric,

for example a mono-, di- or tri-hydric, alcohol, for example methanol, ethanol,

propanol, butanol or pentanol or the isomers thereof, but especially giycol and

glycerol. The following examples of fatty acid esters are therefore to be

mentioned: ethyl oleate, isopropyl myristaie, isopropyl palmitate, "Labrafit M

2375" (polyoxyethy{ené glycerol tricleate, Gattefossé, Paris), “Labrafil M 1944



Suspensions in oil conprise as the oil conponent the vegetable, synthetic
or sem-synthetic oils customary for injection purposes. There may be

menti oned as such especially liquid fatty acid esters that contain as the
acid component a long- chained fatty acid having from8 to 22, especially

from12 to posasdgon atons, for exanple lauric acid, tridexmessnas d,
myristic acid, pentadecylic acid, palmtic acid, margaric acid, stearic

aci d, ar achi di c aci d, behenic aci d or coﬂ?espondlng unsat ur at ed acids, for
exanple ol eic acid, elaldlc acid, erucic acid, brassidic acid or I|noleic
acid, if desired with the addition of antioxidants, for exanple vitamn E,
[ err] - car ot &% (unsatBraisctholyolycolised glyteritien pripasegithyl alcohelysiy blapgicetohol conponent

f th f [ -
of poly- nyaibiberdishiaSostiing B GycoflEs et i fers YR8bel Emetiss. ©, 5 N0
exanpl e net Feance), “Labraseld Saﬂ'pﬁ*@ﬂbﬂ@i!ﬂlycohﬁwmﬂ@ﬁs m@ﬂﬂf%dw alephoiyhis i soner s
thereof, Duby SRRt Ebhs %ﬁﬂé XF@*ceﬁHSE %IdyﬁoWeﬂ en@?‘ycﬁ%skﬁ?% tda¥&npl es of

fatty acid esters are t nentione eate, isopropyl
nyristate, FERNEEIANIOr MiolyPlBiRe(trigiycgridesf saturated fatty aﬂs‘ﬁmiféﬂﬁyl ene gl ycerol

trioleate, tredt @b ©45) HUIEAG] GbrmanyR BUAdspbcibyh@gétabie oils, suché(ép 97/ 02266
PCT/ EP96/ 02?%3 15] S ° Ccs'

(unsat ur at e&°%'§?%q ot gimond gil. iy oif. caster gl %ﬁ%&"bﬁpyﬁ?m"?ﬂge of apri cot
kernel oil a8pbcmipgionhdmgygof gl yceri des and pol yet hyl ene gl ycol ester;
Gattefoss[err], France), "Labrasor (saturated polyglycolised glyceri des
prepared by al coholysis of TCM and consi sting of glycerides and

pol yet hyl endhginjestibn expssitiotnare prepasdddn clistorrarymasnesurdleosteriidl gl yol 812"

(triglyceri %Sﬁﬁion%éw&@rh@dp&?&Enéoﬁﬁhﬂédd&ﬁngh?@c&\hﬁdsﬁ' e @%L{?T@ueg err] to

Cerr], Herr but especi y vegeta such as

cot t onseed @rwalsanmmamecomamﬁes oil, castor oil, sesane oil, soybean oil
and nore especially groundnut oil. The i nj ection conpositions are
prepared in manney under sterile conditions he sane a plies

ust omar
al so to intf %ﬁ%ﬁ"‘%h‘?"&?ﬁ'ﬁ%ﬁ pr yakadmipistration Gan ég °B‘Fi"9‘it’ é?rsexames I ing the
cont ai ners. combigNRCadtive gtediRanPiticorie aritoré eslidianters) didesired gratuistihg@an be

col 1 d car ri ApeuRing e, gl Praab B iafind G dntyeer HuBPleR ot n¥testhd iocessr ng
t he mi xt ur e the adgitionof additiongl Q!@DlenGdtOdﬁmnberd]ﬁgeb)mtd% addi tion of

additional excipients, to formtablets or drag[err]e cores. Sui t abl e

carriers are especi al I y fillers, such as sugars, for exanple |actose,
Suitable carriers are especially fillers, such as sugars, for example lactose,

saccharose, mannitol or sorbitol, cellulose preparations and/or calcium
phosphates, for example tricalcium phosphate or calcium hydrogen phosphate,
and also binders, such as starches, for example comn, wheat, rice or potato
starch, methylcellulose, hydroxypropylmethyicellulose, sodium
carboxymethylceflulose and/or polyvinylpyrrolidone, and/or, if desired,
disintegrators, such as the above-mentioned starches, also carboxymethy! starch,
crosslinked polyvinytpyrrolidone, alginic acid or a salt thereof, such as sodium
alginate. Additional excipients are especially flow conditioners and lubricants, for
example silicic acid, talc, stearic acid or salts thereof, such as magnesium or
calcium stearate, and/or polyethylene glycol, or derivatives thereof.

Dragée cores can be provided with suitable, optionally enteric, coatings, there
being used, infer alia, concentrated sugar solutions which may comprise gdm
arabic, talc, polyvinylpyrrolidone, polyethylene glycol and/or titanium dioxide, or
coating solutions in suitable organic solvents or solvent mixtures, or, for the



saccharose, mannitol or sorbitol, cellulose preparations and/or cal cium
phosphates, for exanple trical ci um phosphate or cal ci um hydrogen phosphat e,
and al so binders, such as starches, for exanple corn, wheat, rice or potato
starch, nethylcellul ose, hydroxyprépyl nmet hyl cel | ul ose, sodi um

car boxynet hyleshhikese and/ or pol yvinyl pyrrolidone, and/ or pciiepsiaiised.
di sintegrators, such as the above-nentioned starches, al so carboxynet hyl

starch, crosslinked polyvinylpyrrolidone43al ginic acid or a salt thereof,
such as sodium al gi nate. Additional excipients are especially flow
conditioners and lubricants, for exanple silicic acid, talc, stearic acid

or | sal L S | t hpfep@ratios bt dBRGHRS soNilons of Slitable ReRlleRpAéfaratdRE]/sdth
pol yet hyl ene
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talc, pol yVihRUEOhIHARE o RAMSELEHRAGY Bk B iRheddan! um di oxi de, or

coating sol ns 1N organi c sol vents of SO i xtures, or, for
t he WD 97/ 02266
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pr epar at | on O dminisiable pharmaseutioal omposiions plsa include dry-fled papetis consisting

pr epar at i ongf gelatin, and alge sefy [seaipd garsyles saDgistingtobgejatin and a plasticiser, such as

hydr oxypr opygheBhh 3! setitbh rRE BryAiibd saptus nidyontain thb GBI iNoré@ynt Rtha dsRbst O
the tablets or drafg for egﬁ%le for identification purposes or
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gelatin, and also.soft al.ed. cgpsul es consi sting of gelatjn and

Dl ot | o ser MaEeriEM IpraferaBBeoypa BE Bysppnged i nitefiiople i epsy nfibirs o,
cont ai n t he oiis; tpaxedfin oligpr diguie poiyethyithegiyenisordathygacidesters of ethylepeargpbpylere

adm xture wi fil S ' i uch
2 tal o or SRl WG Tealtelh 8% bt of prBle W R p Ay e el rar
capsul es, t lacidaester twpei may aldo berddled. pref er abl y di ssol ved or suspended in

suitable liquid excipients, such as fatty oils, paraffin oil or liquid
pol yet hyl ene_gl ycols or fatty acid esters of ethylene or propylene glycol,

to which st &Hhericsaidesageforns 4e Jenexample, syRRsRigPa‘egn gysiomaty reRgermhighene
sorbi tan f alcoypfsd #e aGkv@lindrEdiont, fOR ¥x=he), i Suspdadedi form Ghdigra cohdéntdacHge

forms are, for o, SYLU pte I n_custonar nne I ch conprise
the acti ve PRRHETAIRED %, BorelBbyBREA 0% o & ARUAT PR TRE el rovides
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concentrat | %ﬂilténth'é%rep{op ¥We,&o%g%§%nﬁgﬁwggng§é&m " préptiiRh ot sHURES, for

adm ni stere neasur é
example in mitk. Such concentrates may aiso be packaged in single dose gquantities.

Suitable rectally administrable pharmaceutical compositions are, for example, suppositories
that consist of a combination of the active ingredient and a suppository base. Suitable
suppository basss are, for example, natural or synthetic triglycerides, paraffin hydrocarbons,
polyethylene glycols or higher alkanols.

For parenteral administration there are espacially suitable aqueous solutions of an active
ingredient in water-soluble form, for example in the form of a water-soluble salt, or aqueous
injection suspensions that contain viscosity-increasing substances, for example sodium
carboxymethylcellulose, sorbitol and/or dextran, and, if desired, stabilisers. The active
ingredient, optionally together with excipients, can also be in the form of a lyophilisate and
can be made into a solution prior to parenteral administration by the addition of suitable
solvents.



suitable are, for exanple, powdered or liquid concentrates for the
preparation of shakes, for exanple in mlk. Such concentrates may al so be
packaged in single dose quantities. Suitabl e rectally adm nistrabl e
pharmaceutical conpositions are, for exanple, suppositories that consist of

a conbi nat i evp ®Ho2kdse acti ve ingredient and a suppository heamkposerrisabl e
suppository bases are, for exanple, natural or synthetic triglycerides,

par af fi n hydrocarbons, polyethyl ene gl yctts or higher al kanol s. For
parenteral admnistration there are especially suitable aqueous sol utions
of an active ingredient in water-soluble form for exanple in the formof a
wat er-sol ubl e salt, or aqueous injection suspensions that contain

Vi SCOST LY | SRAS sikth e LBAK i exafble AIRLReRPdunIsFAIALY BRbBY| cel | Ul ose,

sorbitol and/or dextran, ) sired, s sers. The active
i ngr edi ent , erapievedaglinfysiensaletions. wi t h exci pients, can also be in the form of
a lyophilisate and can be nmade into a solution prior to parenteral

adm ni stration by the addition of sujtable solvents. WD 97/ 02266
PCT/ EP96/ 02Preterred preservatives are, for example, antioxidants, such as ascorbic acidy pr

Sol uti ons smpRbRTdes! KRich &8 dorblccidordaRidic adidr parenteral adm nistration can
al so be enpl oyed as infusion solutions. Preferred preservatives are, for

exanpl e, antioxidants, such as ascorbic acid, or mcrobicides, such as
sorbi ¢ aci dontméntsreioll-irmwaidr emulSions thatitohtain ep @ 70 %nbutpreterablytrom 205 td hat

t ai 70 % Db % 0. .% .
Contai .10, i e o hoBishhe butabl el b i sbbo A B LR,
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sorbitan ol eate and/ or sorbjtan isostearate. Additives t_qaﬁ?he aqueous phase
are, for ex{IRANSY; iorexamplesaraitangleate apdioropbliep igsiearats. Addifives o the aaueeus; of |
propyl ene gphaee are, f9iekashplb, fumsEctints) slohedspoivarehas YodxampRGiyReRA, propylene
preservati V&?co"f} %QmR&rJnHﬁS? Sbiyethylene glycol, and also preservatives and perfumes.

Fatty ointments are anhydrous and contain as base especially hydrocarbons, for example
paraffin, petroleum jelly or paraffin oll, also natural or partially synthetic fats, for example
coconut fetty acid triglyceride, or preferably hardened oils, for example hydrogenated
groundnut oif or castor oil, also fatty acid partial esters of glycerol, for example glycerol
mono- and/or di-stearate, and also, for example, the fatty alcohols increasing the water-
absorption, emulsifiers and/or additives mentioned in connection with the ointmants.

Creams are oil-in-water emuisions that contain more than 50 % water. As oily base there
are used especially fatty alcohols, for example lauryi, cetyl or stearyl alcohol, fatty acids, for
example palmitic or stearic acid, liquid to solid waxes, for example isopropyl myristate, wool
wax or beeswax, and/or hydrocarbons, for example petroleum jelly {petrolatumy} or paraffin
oil, Suitable emulsifiers are surface-active substances having predominantly hydrophilic
properties, such as corresponding non-ionic emuisifiers, for example fatty acid esters of
polyalcohols or ethylene oxide adducts thereof, such as polyglycerol fatty acid esters or
polyoxyethylene sorbitan fatty acid esters {Tweens), and also polyoxyethylene fatty alcohol
ethers or fatty acid esters, or corresponding ionic emuisifiers, such as afkali metal salts of
fatty alcohol sulfates, for example sodium lauryl sulfate, sodium cetyl sulfate or sodium



Fatty ointnments are anhydrous and contain as base especially hydrocarbons,
for exanple paraffin, petroleumjelly or paraffin oil, also natural or

partially synthetic fats, for exanple coconut fatty acid triglyceride, or
preferably hardened oils, for exanple hydrogenated groundnut oil or castor

oil, also fatviowresisel partial -esters of glycerol, for exanplppiips&eyasy nono-
and/or di-stearate, and also, for exanple, the fatty al cohols increasing

the water- absorption, enulsifiers and/ or4@additives nentioned in connection
wi th the ointnents. Creans are oil-in-water enulsions that contain nore

than 50 % water. As oily base there are used especially fatty al cohols, for
exanpl e | aursiearylsaifate, Vdﬁcmarearsyallya!sed)mm plesenoe ol fatysajcohols, foxexapipte gayin tic
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and are liquid oil-in-water enulsions in aerosol form hal ogenated
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t hat connection are al so us
that are soluble in the aqueous mixture, as a replacement for the fatty substances removed

from the skin by the ethanol, and, if necessary, other adjuncts and additives.

The invention relates also to a process or a method of treating the above-mentioned path-
ological conditions, especially those conditions responsive to the inhibition of protein
kinases. The compounds of formula { can be administered as such or in the form of
pharmaceutical compositions, prophylactically or therapeutically, preferably in an amount
effective against the said diseases, to a warm-blooded animal, for exampie a human,
requiring such treatment, the compounds especially being used in the form of
pharmaceutical compositions. in the case of an individual having a body weight of about
70 kg the daily dose administered is from approximately 0.1 g to approximately & g,
preferably from approximately 0.5 g to approximately 2 g, of a compound of the present
invention.



Tinctures and sol utions generally have an aqueous-ethanolic base to which
there are added, inter allia, polyalcohols, for exanple glycerol, glycols
and/ or pol yethyl ene glycol, as humectants for reducing evaporation, and
fat-restoring substances, such as fatty acid esters with | ow nol ecul ar

wei ght pol yewinstzezees gl ycol s, that is to say |ipophilic substemespriat are
soluble in the aqueous m xture, as a replacenent for the fatty substances
renoved fromthe skin by the ethanol, ardt® i f necessary, other adjuncts and
addi tives. The invention relates also to a process or a nethod of
treating the above-nentioned path- ol ogical conditions, especially those
conditions responsive to ‘the inhibition of protein kinases. The conpounds
of formula IThedsliogEkEinpiesseredo MEstatsihe divehtionvitholOiniliry indbpaaceut i cal
conpositions, prophylactically or therapeutically, preferably In an anount
effective ad%ﬁﬁﬁﬁ t he said di seases, to a warm bl ooded ani mal, for exanple
a human, requiring such treatnent, the conpounds especially being used in
the form of _pha eutical conpositionps. | e ca f an individual

havi ng a bo&@e\ﬁbﬁgﬁ’{mﬁﬁ"‘iﬁ%‘tﬁ@&"ﬁg‘s‘?ﬁa"&é\[}? {?H%g% %@ﬁpﬂ?‘st ered is from

approximately 0.1 g to approximately 5 g, preferably from approxi mately 0.5

gto approxi@&g_&'ﬁe&&of a conpound of the present invention. WO
97102266 *
PCT/ EP96/ 02 HF3.C gradients: - 46- The

foll ow ng 2I0es é@&ﬁg%@%hﬁﬁ fRbB nlne i nvention without limting the

scope thereot. The short forns and abbrevi ati ons used have the follow ng
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Abbreviations

abs. absolute (anhydrous)

brine saturated sodium chioride solution

DEPC diethyl pyrocarbonate (dicarbonic acid diethyl ester)
DMF dimethyiformamide

DMPU 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone
DMSO dimethy! sulfoxide

El-MS electron impact ionisation mass spectroscopy
FAB-MS t{ast atom bombardment mass spectroscopy

HPLC high-pressure liquid chromatography

HvV high vacuum

min minute(s)

m.p. melting point

MS mass spectroscopy
RT room temperature
TFA trifluoroacetic acid
THF tetrahydrofuran

TLC thin-tayer chromatogram



Abbr evi ati ons abs. absol ute (anhydrous) brine saturated sodi um
chl ori de sol uti on DEPC di et hyl pyrocarbonate (dicarbonic acid diethyl
ester) DWF di et hyl f or mam de DWVPU 1

, 3-di nethyl -3,4,5, 6-tetrahydro-2(1 H)-pyrim di none OVSO di et hyl

sul f oxi de Elywbfre2se! €ectron i npact ionisation mass spect r opeomposiodins VG

fast atom bonbardnent mass spectroscopy HPLC hi gh-pressure |iquid

chr omat ogr aphy HV hi gh vacuum mi 47~  mnute(s) mp. mel ting
poi nt M mass spectroscopy RT roomtenperature TFA
trifluoroacetic acid THF tetrahydrofuran TLC thin-1ayer

chr omat ogr amiLC-R;  Rivalt® 22¢¢r0ing &bthin-layer chromatography
PCT/ EP96/ 02 P - TLCG- R err]
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, 2- di hydr o- 2- oxo- 1- Fﬁ}fﬂﬂwﬁ)mﬂeN N' , N -t etramet hyl ur oni um
tet raf | uor obor at e Abbr evi at i ons used in data for NVR spectra b
broad d doubl et J oupling constant m mul tiplet g
quartet s ﬂ’%ﬂ&’gﬁmﬂﬂm&m& Remar ks: "Hexane" on its own
denotes a mture oprgbhe hexane isonmers. Butanol" on its own denotes
"n- but anol .

doublet
J coupling constant
m multiplet
q quartet
s singlet
t triplet
Remarks:
“Hexane” on its own denotes a mixture of the hexane isomers. “Butanol” on its own denotes
“n-butanol”.

Example 1: 4-{3-Chloro-anilino)-6-{pyrid-2-vl}-7H-pyrrolo[2 3-dlpvrimidine

Under an argon atmosphere, 40 mi of DMPU are added to 6.53 g (28.3 mmol)} of 4-
chloro-6-{pyrid-2-yl)-7H-pyrrolo[2,3-djpyrimidine and 4.46 ml (42.5 mmol) of 3-chloro-
aniline in 80 ml of n-butanol and the reaction mixture is stirred at 140°C for 12 hours.
The dark-brown suspension is cooled and filtered. Further product can be obtained
from the mother liquor by precipitation with 100 mi of water. Digestion with ethanol/-
THF yields the titie compound; m.p. >300°C; 'H-NMR {360 MHz, DMSO-ds): 12.49 and
9.66 {2s, 2H}, 8.63 (d, J=5, 1H}, 8.40 and 8.25 {2s, 2H), 7.91 (m, 2H), 7.84 (d, J=8,
1H), 7.57 (s, 1H), 7.33 (m, 2H), 7.06 {d, J=8, 1H); HPLC: ts.{Grad,o) = 10.1 min; MS:
(M) = 321.

The starting material is prepared as follows:

. Under an argon atmosphere, 658 mg (2.0 mmol) of N-benzyl-2-bromo-pyridinium
bromide (for preparation see: J. Heterocyclic Chem. 28, 1083 (1991)) are introduced
into 20 mt! of abs. methylene chloride, and 308 mg (2.0 mmoi) of 2-amino-pyrrole-3-
carboxylic acid ethyl ester [for preparation see: J, Heterocyclic Chem. 23, 1555



Example 1: 4-(3-Chloro-anilino)-6-(pvrid-2-yl)-7H pvrrolo[2,3-d]pvrimdine
Under an argon atnosphere, 40 ml of DWPU are added to 6.53 g (28.3 mmol) of
4- chloro-6-(pyrid-2-yl)-7Hpyrrolo[2,3-d]pyrimdine and 4.46 m (42.5
mmol ) of 3-chloro- aniline in 90 m of n-butanol and the reaction m xture
IS stirred ajyoldédbgEr] C for 12 hours. The dark-brown suspeperamdnizsool ed
and filtered. Further product can be obtai ned fromthe nother |iquor by
precipitation with 100 m of water. Di gest8on with ethanol /- THF yields the
title conpound, mp >300[err]C "H NWR (360 MHz, DI\/SOd[err]) 12.49 and
9.66 (2s, Zg) d, J=5 , 8.40 and 8. 25 (2s, 7.91 (m 2H),
7.84 (d, J 19&%8@? ‘!?ﬂtb%fef%iﬁfjle repction mixureis)stirred f962 eavs Mihéhe exqjusiqRpL C.

Ll err ]G adl it Snddind ésollon Mot & 452 B Eimmo) S0k i amet o1l 1

prepared as foll ows:
2- (5- A no- 4umm@>apmdm9+anﬁm-wmle:3 carbpkfic Reit) efiwldsterare atideduMidsmoni de

Und di
br on do. (£ orciidl 1 ZRORS g R (5B Bl conBinbheoR phacra iRy | ' Ol O U
i ntroduced irasiduels digested indpepropanch Fitterieg. wastjng with hexepe QOQdW@Q(YEBId)thmmI ) of
2-am no- pyr rtmb%m%pomrmhybmmﬁg %) @t‘héﬂMﬁ%bé%‘im{nf &fti BHEIR3 approRaiRe: J-

Het er ocycl i c_ Chem 1555
PCT/ E19% | 02 7% N-benzyl-z-bromo-pyndmtum bror\ré\ge, Z(Nﬁ%?soo MHz, DMSO-dg); 1345 (1986)]

are added t herpBro (dR7] HCB38I1N, I HH),B.005(dsI=7; tidy 7671, =T ayy, 74 ﬁi;)t he

of 201 uti At Ahis EF A 6 5 1 e 2R B fIs R
aci d et hyl ebtef, Ja7cs3H)dBRBIMSA{Me) & 3281t her 12 hours' stirring, the
reaction mxture is concentrated by evaporation and the residue is digested

I n isopropanol. Fil ter| ng, vvashl ng with hexane and drying yield the title
conpound whi SRR 1. 2ce-bv i) olol@i3rimyrigida-golim still cont ai ns

appr oxi natelundlapa%d}edae@as 27,00 -(Q-EAH:MbMG% ﬂa H- N300 Mz,
DI\/SOd[err]) ]l & f OO(d
J=7, bepzyhpyrid) wbﬂmﬂewg 'rﬂf mfm'dramhwed 9&?6*%9 OGS (4, J=3,

IlZZDB, l\/g: 45 (Shth @ mi 5f.OMF (dbied Btrdr, 4Mm6l30t(l£rs1dr§)7anda¢é).8 milof¥&miié ac!d.When?’H) :
o (pur 2 e B A e iAot e s

0 = Wi#ri di ni um
br ori de i n 1R BociHt, BMEdlude1 25 and $Rb @Ak, bAY, aﬂe@(goy_bsﬂ%t ?[ee(r ] C W th
97.6 M of DVF (dried over 4 @{’ecu | ar "si eve .48 8 ﬁ? of formc acid.
Wien the dar¥Dof-88kidy dzéidzch 1H)x4-20 & 1H) EABIMY MpHEm 218e-bath, the title

conmpound crystallises and can be filtered off and washed wi th isopropanol
and di et hyl

imidine
With the exclusion of moisture, 7.05 g {(33.2 mmol) of 6-(pyrid-2-yl)-7H-pyrrolo[2,3-d}-
pyrimidin-4-ol and 70 mi of phosphorus oxychlotide are heated at beiling for 2 hours.
The dark-brown suspension is concentrated by evaporation to a residual voiume of

20 ml. The residue is introduced in portions into water, neutralised with solid NaHCO4
and 0.2 litre of ethy! acetate is added thereto. Filtering and washing with hot THF yield
the titie compound; *H-NMR (300 MHz, DMSO-ds): 13.2 {sb, 1R), 8.72 (d, J=7, 1H),
8.63 (s, 1H), 8.23 (d, J=11, TH), 7.97 (t, J=11, 1H), 7.46 (dd, J:=7, J=11, 1H), 7.35 (s,
1H). Further product can be isolated from the filtrate and the THF washing solution,
which is concentrated by evaporation, by patrtitioning between ethyl acetate/water and
digesting in ethyl acetate/diethyt ether.



NVR (300 MHz, DMSO-d[err]): 12.5 and 11.9 (2s, 2H), 8.60 (d, J=7, 1H)),
8.05-7.8 (m 3H), 7.28 (dd, J[err]=7, J[err]=9, 1H), 7.20 (s, 1H); FAB-ME:
(MtH)[err] = 213. Step 1.3:

4-Chl oro-B-(pyrid-2-yl)-7Hpyrrol o[ 2, 3-di pyri mdine Wth the excl usion of
noi sture, 7.%ogngRs. 2 mol) of 6-(pyrid-2-yl)-7H pyrrol o] PCI/EPP6/02728
pyrimdin-4-ol and 70 m of phosphorus ox chI oride are heated at boiling
for 2 hours. The dark-brown suspension i$s %oncent rat ed by evaporation to a
residual volume of 20 m. The residue is introduced in portions into water,
neutralised with SO|Id NaHCCIerr] and 0.21litre of eth | acetate is added
t heret 0. Fi |Examnie2:43-Chiorg-anilinglt6{pxrid-29wlE7H-pyiralof2;3-d 83GIRS pound;
[err]H-NIVR( MrgﬁeDMSOd[err]) 13 2 (sb, 1H) 8. 72 (d, J=7, 1H), 8.63
(s,- 1H), 11, 1 7.46 (dd, Jlerr]=7,
Jlerr] 11 Y W%B\nwofi@-ch'mrﬁ@p)-wma&y% pyseolold tdimmtdim ehe

filtrate anqa{a Ly Fr&@&iibbﬁﬂb@iﬁh'ﬂéh@BﬁdrMhﬁ*’WnﬂScdéﬁﬁ@%Hl%?@@N%l

evapor at i on, ;)Lé Ei\ rtition %\ Ja ace te/water and digesting in
ethyl acet at%’ p q..glpor&ql]b;«goc oric aci sol:y@@ and the reaction

PCT/ EP/ 96/ OZs{@Bension is stirred at RT for 2.5 hours. The suSpenswn is concentrated by49 - Exanpl e

o aroch o rRaBilin ARG Rl el a0 P HoP hnlhing ath Adrb' 1"

4- ( 3- chl or o-fikté isrfiitpred whily hotth@ugh hetibtegyoartohpahcentritenbyi evaporatior srek

Ex le 1 6 f 0.1N
DL i oM BB hapl 2 7 Pl AARS i BOBS80 108l ©1
reacti on susifeht@sc?H) 8.78 (d.n-Bdt Ft 8.5 angB.0B (Zs, Bbj 800 (FhéH};l?ﬁ{ﬁddsJ:m is
concentrat ed“.?yrgy q;.l?tfmdajg t‘p}a7r4§s(+ndt|lg) +7§7s(5|j_%eqw n 400 m of hot

met hanol and he filtrate is filtéred whilé hot through activated
carbon, concentr at ed by evaporatlon and di gested in cold ethanol; mp.

276- 278[ er 1 ] Exampib VR EERBroilind e m;ibj) 8.71
(d, J5 1H.. 8.45 and 8.08 (25, 2 , 7.68

(s, %Mﬂmmlm 742 (m 1F). 7.27 (d. J=8. 1H.  Exampl e 3
[2(2 (Cj:;ﬂ oro wghiﬂefwlréoﬂb{mbﬁw}eaﬁbﬁ%@m rﬁ?xéxwmwé‘zmwhyrﬂéh kzﬂéé-m Ol-) f
rrmdl ne an I S r nmo (0]
NNt oy irin Tt (et Boehrvizenand Bie Added ko 804 TP 25 Bimall el or »
added to 80.@-chiprd-BniliHo)6Hpyrid-BY1)-AH-pyrrolo[2, 3~d]pyrim|dme {see Example 1) in 3 ml of

(3-ohl oro- any 5 afs LANEAAER i U bl el ot g STl Ao, Eaml e

in 3 m e reaction mx ure’is reflux for
3 days. The mixhie ispartiipred peiween ¢ihyl aretpisrand spuwtetéﬂaﬁoswumrattbe and

saturated Nah &.@sﬁféen& §éﬂalﬁté@8ﬂ an@eitm:édwh@wrﬁmﬁfm # aveRfahat ed of f

and extract ed W th portions of \)ﬁq’\ acet at e. he organic phases are

washed 3 ti rf¥eanif P’Pﬁsﬁt&?@r"’%ﬁ‘n‘&d ér\'E@s Vairriand ongg W@Hb"\‘)ﬂet Hregydty Ma$ Q.
and concentrated by evaporation. Digestion with ethyl acetate/diethyl ether yields the

titie compound; m.p. 247-251°C; *H-NMR (300 MHz, DMSO-d,): 12.8 and 12.2 (2,
2H), 8.71 (m, 1H), 8.37 and 8.23 {25, 2H), 7.93 (m, 1H), 7.80 (d, J=8, 1H), 7.47 (d,
J=8, 1H), 7.37 (m, 2H), 7.03 (d, J=8, 1H}, 4.18 (s, 2H), 2.40 {s, 6H); MS: (M)’ = 378.

Example 4: 4-{3-Chloro-4-fluoro-anilino rid-2-y1}-7H- 3-dpyrimidine
Under a protective gas, 20 mg (0.08 mmol) of 6-(pyrid-2-yf)-7H-pyrrolo[2,3-d}pyrimidin-
4-0l (see Step 1.2) are heated at boiling with 1 mi of phosphorus oxychloride for

30 min, The reaction mixture is concentrated to dryness by evaporation and made into
a suspension in 1 mi of n-butanol. 16.4 mg (0.108 mmol} of 3-chloro-4-fluoro-aniline
are added and the suspension is boiled under reflux for 2 hours. The dark-brown
suspension is then concentrated by evaporation and the residue is dissolved in



and concentrated by evaporation. Digestion with ethyl acetate/diethyl ether
yields the title conmpound; mp. 247-251[err]C, [err]H NWR (300 MHz,
DMSO-d[err]): 12.8 and 12.2 (2s, 2H), 8. 71 (m 1H), 8.37 and 8.23 (2s, 2H),
7.93 (m 1H), 7.80 (d, J=8, 1H), 7.47 (d, J=8, 1H), 7.37 (m 2H), 7.03 (d,
J=8, 1H), 4.WddmneH), 2.40 (S 6H); Ms: (M[err]= 378. pExamaraA:
4(3-Chl oro-4-fluoro-anilino)-6-(pyrid-2- yl% 7H pyrrol o] 2, 3-d] pyri m di ne
Under a protective gas, 20 ng (0.09 nmol j5%f

6- (pyrid-2-yl)- 7H—pyrro| o[ 2, 3 dlpyri mdin- 4-ol (see Step 1.2) are heated
at boiling with 1 hosphorus oxychloride for 30 mn. The reaction

mxture i s cHAkanel %fl“@cﬂef i adrgthanddrying s aapindaut. Jhe Rawderdsiepnlied to &
suspensi on i gich gét cohimMasthéiansis c&@e&oﬁ%ﬁ%@pﬁsm Iyleiciig the 1

3-chl oro-4-fl uoro- aql | i ne are added and t he susgen& on is (Ted under

reflux for 209/RAUEd: HNIMR Q0.5 RMICdgeifs (h, HY). Bid s, c!'ﬁﬁc%ﬁ‘! fchds® by

evapor at i on I i TR g7 vH 7| v
PCT/ EP 96/ 023% 8188, "I BIEAS£7,95248, YA 7192 (m, 2H), 7.83 (MU ’?93%@@5‘)

met hanol . Si & §& 1?’87&36%"3}15'%%#&'?%0)%%4[@19 M8t MmE%howder i s
applied to a silica gel coI um and eI utlon S carrled out with ethyl
acetate, yie d|n hg )
12.5 (sb, HNPRISRE 2
Jlerr] =7, J[med foro-Anififo)-Srmeliy o ) 3 nidfiz)3.
(t, J=9, 1H “gm” . HPLC: [err](Grad[err]) = 10.4 nin; M
= 33
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or[ 2, 3- d] pypyrimidineiin 19rmirf isepidipato! ahd thexrsaation mixturé isbolled tritfer fefiux jor (5.

nmol ) of 3-ch e l of

4- chl or o- 5- n'ebﬁurg-@;( ké%ig'r‘lgr{ pyr‘?‘ﬁ%ﬁﬁ%f a%—"-gﬁ%/rérn\élt%? '?sgﬂo]s- pyri m di ne
in 10 m of F@@pﬂ@p@nbﬁd msﬁlmqf ltion withmethylane chioridelethanpl (f3)aandr ef | ux f or
3 hours. Themefigehé loflelhethighol @z.@@m&%tat(%n@ab&mmps ﬁkﬁr@ﬂg g 20e

d hed |
Chior | de ot EQM@ v i iing (A aod o gr(a sbioranialf-metBs-O-benatt 1 i ¢ st
?A§ Saﬁgl ?Lgnﬂ{lﬂdhgmg?‘lyg?ombf@ -gipyrimiding-bromide (B R1&7d1s ddkatnedrtiy] PYri mi di ne
pyridi ni um 2° ?ﬂ"& ?I—Bp Pr 8@%# §0‘£1 @Vﬁ%‘ﬁé '%fj’\%%dge){%ﬁ and9.25 (2sp;

obt ai ned by 8&a(d,dg5,8H),8.35{spTHRBD578 (or, BHYL7.665(dr J=8; NYR7 42 @0, 247 ,
DVBO-d[ err] )72§ J5a7,aigfg 2984?(% é%)s?)\a-lﬁs ;ﬂzgﬁ 3&6%111501728\‘7%? érjte%s]e I, 2. 84

8. 05-7.85
(s, 3H); F,(AB 9@ I\/ﬁﬁ“ﬂ%&@“‘%@”’%‘dﬁ 12 651(?9% 948 (& Wrb.H)i ;88 oami ng)
[err] H NVR (29f)8bisb, EJMS@@[(erﬂJ))s alm; 59, beX ﬁ-l)4‘f37ﬂb JJEQH) 8.80 (t,
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5. 93 (s 2I—l)FAlMSI’(M-d—,l) 2ups.

The starting material is prepared as follows:

Under an argon atmosphere, 1.81 g (5.5 mmol) of N-benzyl-2-bromo-pyridinium
bromide [for preparation see J. Heterocyclic Chem. 28, 1083 {1991)] are added to
605.5 mg (5.0 mmol) of 2-amino-3-cyano-4-methyl-pyrrole [for preparation see
Synthesis (1976), 51] in 40 ml of methylene chloride and 639 pf (5.5 mmo!) of lutidine.
After 5.5 hours' stirring at RT, the reaction mixture is concentrated by evaporation to
approximately half its original volume. Filtering the suspension and washing with



e ——— TR

FAB-MS: (MtH)[err] = 426. The starting material is prepared as foll ows:
Step 5.1: 2-(5-Am no-4-cyano-3-net hyl - 1H pyrrol - 2-yl)-N-benzyl - pyri di ni um
brom de Under an argon atnosphere, 1.81 g (5.5 nmol) of

N- benzyl - 2- br ono- pyri di ni um brom de [for preparation see J. Heterocylic
Chem 28, W§e1236°1)] are added to 605.5 ng (5.0 nmol ) opcT/EPSs2T28

2-am no- 3-cyano-4-nethyl -pyrrole [for preparation see Synthesis (1976), 51]
in 40 M of methylene chloride and 639-Pérr]l (5.5 mmol) of lutidine. After
5.5 hours stirring at RT, the reaction m xture is concentrated by
evaporation to approximately half its original volunme. Filtering the
suspensi onmethylenashioride/ethyllacetate (1:1) antd\@byy/=peRBGhexane (1:1) yield the titie

PCT/ EP96/ O T
met hyl ene (gzirﬁor |n8e/He Mﬂ(3%%léﬂ%—%t0 é féjvgaa(s’ ‘H’w“’“’% 'f!ft:"e/ngane (1:1) yield
the title éewmrvepemchem @H){ &$7 pnd 5.80 (2egeqeh 2H)H).76 9. 10 (d,

J=7, 1H), ?séﬂ . FaB-M& +i-1*|102897 96 (m 2H, 7.30 (m 3H, 6.95 (m 2H),
6.57 and 5. z eac gi) 6 (s, 3H); FAB-Ms: (I\/H—I)[err]— 289. Step
5.2: 5- I\/Ethyl (N—benzyl pyr|d| nium 2-yl) - 7H—pyrro| 0[2 d] pyrlmdln 4- ol

und 6-fN- .
2n(§ra§1gg%‘ ya\rﬁw GENL%LP rol - oi H I| g"?romde in
12 n of fM“H? ggp&uvgr@sh 3829 % Fr( ﬁ%ﬁ%ﬁg‘g {H’ﬂ eacti on
m Xt ur e i s 2et-bataybpyeidinbim bmanﬂarlauﬁarﬂpftohmcraedlawbeated atyapfd farsed from

t d, [ t of t ,
Vrel di ng. 1 R TiAps. Thb Mo A AT ERAE diabb B R puBRR™ | 0T TLL)
9.40 (d, JH®philised fregn wate( and Singly, twige fredn disxane coplejningra gr8all snoqntlpf 7.27 (m
349,590 (e bin ¥tk ol e oo A DIRESaf 4510 6A0b 70 @ M

FAB- M5: (M-
4- Chl or o- SJHQUM)J 8 B (tN=Be ity B-zﬁ)fmb @r’h?@ﬁﬁ%iﬁ))z FHD\EH) A-99 . B pS:B2 ni di ne

Wth the ey &'W‘ZenzyﬁéfaﬂPHﬁwrt%(zdiﬂﬁa% awmwm[)nfa1

5-met hyl - 6-(N- yridinium "2 -7H-pyrro|o23d]pyr|md|n4ol and
15 m of phosphorus oxychl oride are heated at b0| i ng for 2 hours
Concent r at iSpép B8: 4.310@31‘9'( ‘.,'L_,.r.‘ nRRRANS roli 28 dhbviifidide t | €

compound; ke bhGlididn o riktre! 8o m mg {1 g"1"1'3r5 ot 54 metpﬁ-s-me

Exanpl e 6: l-pynli;mum— '
4- ( 3- Chl or @-yi-TH-pardoel2,tdpynicjidid-4rob g 15 G ¢fphosphofus/dxyetitiide\are béatpd. 3- d] -
pyrim di ne a;_ P&nﬁrd fbt £ hGRTROSH Entt=tioR B fik PELLER HbRH8 By 's¥apofatioh Jilsthe W th

3-chl oro-4
title compound; HPLC: tre(Gradyp) = 8.8 min; FAB-MS: (M+H)" = 335.

le 6: 4-{3-Chiloro-4-fluoro-anilin ethyl rid-2-yl)-7H-pyrrolo{2,3-d
pyrimidine
The title compound is obtained analogously to Example 5 with 3-chloro-4-fluoro-
aniline; m.p. 277-278°C; *H-NMR (300 MHz, DMSO-ds): 9.3 (sb), 8.73 (d, J=5, 1H),
8.33 (s, 1H), 7.96 {m, 2H), 7.88 (d, J=8, 1H), 7.67 (m, 1H), 7.62 (t, J=9, 1H), 7.40 (m,
1H), 2.83 (s, 3H); MS: (M) = 353.

Example 7;: 4-(3-Chioro-anilino)-7H-pyrrolof2 3-djpyrimidine

133 mg (0.866 mmol) of 4-chloro-7H-pyrrolo[2,3-d]pyrimidine [for preparation see:

Chem. Ber. 112, 3526 (1979)] and 136 pi (1.3 mmol) of 3-chioro-anlline are heated at
. boiling in 4 ml of n-butanol for 90 min. The dark-green reaction solution is difuted with

ethano! and filtered while hot through activated carbon. Concentration by evaporation,

sfirring in isopropanol, filtering and recrystallisation from hot isopropanol containing a



aniline; mp. 277-278[err]C, [err]H NVR (300 MHz, DMSO-d[err]): 9.3 (sh),
8.73 (d, J=5, 1H), 8.33 (s, 1 H), 7.96 (m 2H), 7.88 (d, J=8, 1 H, 7.67
(m 1 H, 7.52 (t, J=9, 1H), 7.40 (m 1H), 2.83 (s, 3H; M5 (M[err] =

[e
353. Exanple 7: 4-(3-Chloro-anilino)-7H pyrrol o[ 2,3-d] pyrimdine 133 ng
(0.866 Ml )w@brgme! or o- 7H-pyrrol o[ 2, 3-d] pyri m di ne [for yrepmseinon see:
Chem Ber. 112, 3526 (1979)] and 136 [err]l (1.3 nmol) of 3-chloro-aniline
are heated at boiling in 4 m of n-butanmtsl™ for 90 m n. The dark-green
reaction solution is diluted with ethanol and filtered while hot through

activated carbon. Concentration by evaporation, sti rorlgg I n i sopropanol ,
filtering cwrhamauytaf gthaneleidihertite sompeunds@h: 83%RF Ce It athi hig (2sb,

WO 97/ 022662H), 8.42 and 7.97 (2s, 2H),767 (d, J=8, 1H), 7.48 (t, J=8, TH), 7.43 (mP¢$Hy, Z20Gq4 02728

52 - [ the til d;
230- 233[2??%&, fHige. }’éﬁ%d"%bpgg?“ﬁtib‘e g'lr 4% 4|2 gngogpggn(zsm FZ)H), 7.67 (d,

J=8, 1 H), 7.48 (t, J=8, 1H), 7.43 (m 1H) 7.29 (d, J=8, 1N), 6.93 (sb,
1H): FAB- MVS; | e 8

4 (3 d]l Or ‘ =1 : b= - . ‘ .‘ . 4 :I C 13
suspensi on nsusaaﬁb;mf(zeo Frig (mml ralmalj of 4-chloro-6-(biphen-4-yl)-7H-pyrrolo[2 3-d}-

4- chl 6- 4 2..3-d d. 151 | (1.44
ol of 3. ATl s 1o HLCr A el o ot Bis MR eRer AL Guer ni g
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exane yie h | t Y un s
b, 1+, I8 ' Bexapofoid B2 P B GBI, o1

Ersn 5H)H? 7 aae(ine),aﬁas(m.azeen. ﬂ‘ﬁchwfd),,l-ﬂzw,ls(m,ﬂﬂ)ﬁsz(;wwb J 8
1H);: ME: t ' d foll :
S{_Dep 8.1: Am Ho- 333 oxy;,E E@'nﬁétga? bhe“@ (*f %Efg;? rGOI 2SUn8erO\2ﬁ
argon at nosphere, 1.65 g (10 nmmol ) of 2-am di no-acetic acid ethyl ester

hydrochl or i i didrfg RaRRAIPbrepired 88 follbkDi gs Ann. Chem, 1895 (1977)] are
introduced into 10 m of ethanol and, at O-5[err]C O. 73 g (10 mml) of

sodi um et hanol ate S added t hereto. The bri ght yellow suspension is stirred
for 20 m n Step ) cmmh l- AQ jelgohen- 4-yl ) - et han- 1- one

(2 br o AT S RO o AL L RIS BB A, ©
evapor at i orhyﬂmibhlbhdze ﬁfmsarebaeatloa sbecndebagqmnm Chbmy 1895c(@ 92X )parairdrodacdged Wi th 3
portions of . waloSh o BlaRdi'aRd; at BG4S 8o MARH OP sl Sthhhdinb Radddl €

thereto. The bright yellow suspension is stirred for 20 min and then 1.4 g {5 mmol} of

2-bromo-1-{biphen-4-yl)-ethan-1-one (2-bromo-4"-phenyl-acetophenone; Aldrich;

Milwaukee/USA) are added thereto. After 48 hours’ stirring at RT, the reaction mixture

is concentrated by evaporation and the residue is taken up in ethyl acetate and

washed with 3 portions of water and brine. The aqueous phases are extracted twice

with ethyl acetate and the organic phases are dried over MgSO, and concentrated by

evaporation. Column chromatography (SiO;; ethyl acetate/hexane [1:1]) and stirring in

diisopropyl etherhexane yield the title compound; m.p. 186-188°C; TLC-R;=0.17

{ethy! acetate/hexane [1:1]); FAB-MS: (M+H)* = 306.

Step 8.2: 6-(Biphen-4-yl}-7H-pyrrolof2,3-djpyrimidin-4-

766 mg (2.5 mmol) of 2-amino-3-ethoxycarbonyl-5-(biphen-4-yl)-1H-pyrrole are stirred
in 5 mi of formamide, 2.5 mi of DMF and 1.25 ml of formic acid for 20 h at 150°C. The
reaction mixture is diluted with isopropanol and filtered. Washing with isopropanol and
hexane yields the titte compound; m.p. >300°C; FAB-MS: (M+H)" = 288.



with ethyl acetate and the organi c phases are dried over MgSO4 and
concentrated by evaporation. Columm chronatography (SiJerr]; ethyl
acetate/ hexane [1:1]) and stirring in diisopropyl ether/hexane yield the
title conpound; mp. 186-188[err]C, TLC-Rerr] = 0.17 (ethyl acetate/hexane
[1:1]); FAB-‘Woe7eddst) [err]= 306. Step 8.2: PCT/EP96/02728

6- (Bi phen-4-yl)-7H pyrrol o[ 2. 3-d] pyri m di n-4-ol 766 ng (2.5 mol ) of

2- am no- 3- et hoxycar bonyl - 5- ( bi phen- 4-yl )'-SPH- pyrrole are stirred in 5 m of
formamde, 2.5 mM of DV and 1.25 m of formic acid for 20 h at 150[err]C.
The reaction mxture is diluted with isopropanol and filtered. Washing with
| sopropanol and hexane yields the title conpound; mp. >300[err]C, FAB- M5

(MH) [err] ‘ﬁ%@es 4-Chloro-6-(0ifReR 4-@12AS Byrrolo[2, 3-dpyrimiding
PCT/ EP96/ 02

8.3: 4-Chl oZ‘lZS'dB'QB"’Eﬂ‘?BYF 928y #1305 Mo {1-5yne)) o Sxbiphs)#Arir - %’%@le'
pr ot ec'sj i ve4@§tﬁm| ldﬁa%éolfr;? anl@lpﬁosbhmhh $ ofchirid®afetated-at b?]lhﬁdt'fog!f h?ﬁgoft% 3- d%

rimdin-4-ol .in or us, 0 e eated at hoiling for
Elyhour s. Tha&egetion mixtyre i 8&"8‘?‘@"&% re?ﬁl‘f?%ﬁ athéteV\g bpdusgHs BRasg|is 4c et gt e.
The aqueous spparated ioff and patradtertiwiti éthyﬂ radetatet Candenttating the etgayic phasdstye

Concentrati r n he reS| due in
hot THF/ i so%r oé)ano aﬂﬁ% @"?H%Srg égﬁe'ng‘éﬁg%ﬁ%ébgﬁmawgf%hgg{!ﬂ

(deconposi t inpp)395rR8-G/Rlecempaditiop); FAB-MS(W+H)" -E308apl e 9:

4- (3-Chl oro-anilino)-6-(naphth-2-yl-)-7H pyrrol o[ 2. 3-d] pyri m di ne 98 ny
(0.35 mol ) of 4- chI oro 6 (naphth 2- yI)-?H— rroIo 2 3- d]pyrlmdl ne and 73
[err]l (0.7 Example % QIO A6r{naphth {H-pyrralo[2:3-dloysimidine

boi l'ing for g niipter A6hiorol ?@nﬁﬂfﬁm and
hexane yield the t%r?'gglggf ouln&’d&ﬁi%ﬁ.Q -2841err R'ﬁ;éf}{ 5 (ethyl
acet at e/ hex&hé rr[mo!)qu)&cmmeawe mwfff@mﬂ}?&afs gated aﬂbﬂﬁmtf@rr& h\fmgs material is

prepared as do@hr{goﬂﬁenng aﬁ&%sl%n&wnh lsoprof:ano{ ﬁt_’l% !ﬁxrage g:eld tgg Fltlea%o rcund

2- Ami no- 3- et hox car Qn - 5-

at nospher e, 38 ¥ﬁ¥ﬁ1’5‘ QIWW%@PJNBCF@’WW%S?é 1.

hydr ochl ori de for preparatlon see: Liebigs Ann. Chem, 1895 (1977)] are
i nt roduced ipnto, 10 of .et hanol  an at 0-5[err]C, 358 ng (5 mmol) of
sodi um et ha 5@“&@3‘5%50?'?%?%?% ollgs: pright yel | ow suspension is
stirred for 15 mn and then 623 ngy (2 5 rrrml) of

2-brono- 1-(

Step

‘eonapht hone; Al drich;

Under an argon atmosphere, 834 mg (5 mmol) of 2-amidino-acetic acid ethyl ester
hydrochloride ffor preparation see: Liebigs Ann. Chem., 1885 (1977)] are introduced
into 10 ml of ethanol and, at 0-5°C, 358 mg (5 mmol) of sodium ethanolate are added
thereto. The bright yellow suspension is stirred for 15 min and then 623 mg (2.5 mmol)
of 2-bromo-1-(naphth-2-yl}-ethan-1-one {2-bromo-2’-acetonaphthone; Aidrich;
Milwaukee/USA) are added thereto. After 3 days’ stirring at RT, the reaction mixture is
concentrated by evaporation. The residue is taken up in ethy! acetate/water and
filtered and the organic phase is separated off and washed with 3 portions of water
and brine. The aqueous phases are extracted with ethyl acetate and the organic
phases are dried over MgSO, and concentrated by evaporation. Column
chromatography (SiO;; ethyl acetate/hexane [1:1]) and stirring in diethyl ether/hexane
yield the fitle compound; m.p. 148-151°C; TLC-R;= 0.5 (ethyl acetate/hexane [1:1]);
FAB-MS: (M+H)* = 281.



M | waukee/ USA) are added thereto. After 3 days' stirring at RT, the
reaction mxture is concentrated by evaporation. The residue is taken up in
ethyl acetate/water and filtered and the organi c phase is separated off and
washed with 3 portions of water and brine. The aqueous phases are extracted
with ethyl aggleapde@nd the organi c phases are dried over MNpSfEpasnirzand
concentrated by evaporation. Columm chronmatography (SiJerr]; ethyl
acetate/ hexane [1:1]) and stirring in dréfhyl ether/hexarie yield the title
conmpound; mp. 149-151Jerr]C TLC-Rerr]= 0.5 (ethyl acetate/hexane [1:1]);
FAB-Ms5: (MtH)[err] = 281. VO 97/ 02266
PCT/ EP96/ 02 ${ep 9.2: 6-(Naphth-2-yi}-7H-pyrrol -54 - Step
9.2: 6- (Naphbdimgy Vb}nn?dd‘dmfa{n%&b?eﬂ%xﬂdw&nym-ﬁiaﬁhtﬂzqh) -FHByrfdlb Ard sﬁnémvl) of
2- am no- 3- et hoxm:arbonyl (napht n%q; are stirred in m of
f or mani de, f fermapiige, 3 Sdnie! PYRR 56‘#%*%'"&%?@9 #159%pfoe e ]”@fﬁor 22

sopr opanal T pepfihfidticte Guitg whh Yheimaiblely AR s%ﬁéa'%s%ﬂ*@'e hexane
yi el ds t he Washiag shgthanel; lsmrepanpkw[ 'eqxwwelpéme]tﬂe RRRPQUAGDMIPHZ |

DUSO- il e 1] Lioolg, P lao0y Obiso-d 2.2 ) i e 4o a3 ) 45178, 7.53 (m
ep 9.

4- Chl or o- 6- @Hhﬁ'kﬁfiﬂmzﬂgﬂ 7—”%5;19*){ ol o[ 2. 3-d] pyri m di ne Under a protective

gas, 198.5 ng (0.76 mol) of 6-(naphth-2-yl)-7Hpyrrolo[2, 3-d]-

pyrimdin-4-ol in 3 m of phoshorus ox¥chl oride are heated at boiling for

5 hours. Th&eREE SIBYERIGNGt er and stirred for 1

hour to CO”Un&ér% ﬁrb@ctfv@fg%l 198.5 ﬁb@om mtoalosw@hwi uamxéy@éié[z@mj- washed

th t I filt th h
Bt i ve. car bBIMAGHSIITS By PR OB SOFSpHa R oA bAR for SotS: FF t ho
residue in rmmrapaméss@ndrmahmgwawﬂdmdhﬁmmbryhahmt:(mplételﬂiee corrpoulnd 1o

268- 26 0 Ex e X
o U3 Gl or oreEin Eﬁ%@‘%ﬁéﬁ Y80 el Wt i il g tho oruce 10,
hydr obr omi derqdnctan l;‘r/nwpmplatﬂmngmmﬂech aptiveaeaonn, genvesipitiog the filtratebyy (19. 16

mol ) of  4- eaagebiigh i ﬁ:'tﬁéfé@hn@:{&m | and washing with Id t
nmet hoxy- phenyl@?l—l— 'Frr gl 0 d]l l ‘T paéllonaen a“;ag '."%t“? ogﬁ’éaggwlen geﬂo m of

net hyl ene cKPBPoURE; m‘Ph@Wsz %’CAGQ@H‘P&P'B?M FAB-MBeMH)" + 88Q-he course of 1

hour, with ice-cooling, a solution of 18.4 m (191.6 nmol) of boron
trlbromdeln 100n1 of rrethylene chlorlde After 3hours stlrrlngln an
i ce-bath, tExempledg:d{3:Ghlora H6-{2rbydraxyspl ’ < g

filtered. Tmﬁ g-gﬁ,;des t aken up in ethyl acet at eandwashed Wi th
saturated Na err] solution, water and bri The algueous hases are
extracted t EGWM;;@FM“&%?@P@ almrerhers. Q)?”g%ﬁ%"% o of 4y ed over
MySO4, conc afilific}es(d-methoxy-phenyl)-7H-pyrroiof2,3-djpyrimidine are introduced into 150 mi

of methylene chloride. There is added dropwise thereto in the course of 1 hour, with

ice-cooling, a solution of 18.4 ml (191.6 mmol} of boron tribromide in 100 mi of

methylene chioride. After 3 hours’ stirring in an ice-bath, the suspension is poured into

0.5 litre of ice-water and filtered. The residue is taken up in ethyl acetate and washed

with saturated NaHCO; solution, water and brine. The aqueous phases are extracted
twice with ethyl acetate and the organic phases are dried over MgSQ,, concentrated
by evaparation and crystallised from ethanoi/hexane, yielding the title compound; H-
NMR (300 MHz, DMSO-dg): 8.41 (s, 1H), 7.92 (s, 1H), 7.78 (d, J=8, 1H), 7.64 (d, J=8,
1H), 7.50 {m, 2H), 7.35 {d, J=8, 1H}, 7.23 {m, 1H), 7.04 (d, J=8, 1H), 6.95 (dd, J=8,
1H); FAB-MS: (M+H)" = 337.

The starting material is prepared as follows:



by evaporation and crystallised from ethanol/hexane, yielding the t |tIe
conpound; 'H NMR (300 WHz, DVMsO-d[err]): 8.41 (s, 1 H), 7.92 (s, 1 H),
7.78 (d, J=8, 1H), 7.64 (d, J=8, 1H), 7.50 (m 2H), 7.35 (d, J=8, 1 H),
7.23 (m 1 H), 7.04 (d, J=8, 1 H), 6.95 (dd, J=8, 1H); FAB-MS: (MtH)[err]
337. The sywewémineg mterial-is prepared as foll ows: " PCT/EMNIIB2266
PCT/ EP96/ 02728 -55 - Step
10.1: 2- Am no- 3- et hoxycar bonyl - 5- ( 2- et h5§<y phenyl ) -1H pyrrol e Anal ogously
to Step 8.1, 14.5 g (87 mml) of 2-am dino-acetic acid ethyl ester

hydr ochl orlde I n 150 m of abs. ethanol are reacted W|th 5.9 g (87 mmol) of
sodi um et haf@prdfd: 2ivningy3-athexycs pethoxy-phenyl)-1H-pyrrole

2- br ono- 1- ( An xusbgrwi )I4€Hl?ﬁu%n&ﬂﬁ2(£m@fn@%e&é&i&ﬁ%%s&?et ophenone;
Ald,rlch M | wau ee {féoform he title co 28C. TLC-Rerr]

= 0.25 ( hexByfsochiard F' ol aps efyapol afeﬁaéﬁd%'hz“SiQ72mm{)r96§gdﬂﬂheny|) TH
gyr rol 0[% ettt ghdl nms@go& mumsz :bglzébr@hmé{zimeﬂw@«%ﬁeny?)«efiﬁarm-@g% mTDl]z of
am no- 3- e}, hox met ho rrole in o
f or mani de, é;b '%ﬂ%[ {%K)f: %(ll%i’hf'?(’"f Mn‘o"?%%‘#‘%e]@%Rﬁ‘ oformielitey at 150C
over ni ght . Wusﬁcung:mp..aaaqapgmﬁfyeus Bermedotiyl yoethdg2:1)e titl e conpound,
TLC-Rerr] = 0.33 (hexane/ethyl acetate [1: 1]). Step 10. 3:

4- Chl or o- 6- (2 met hoxy phenyl) 7H - pyrrol 0[2 d] pyrm di ne Under argon, 6.2
g (25.7 mobiepdn.2os R B 4-3t d] pyri m din-4- ol and

62 m of ph har h ‘ | at : err hours. The
reaction Ir?1 9?@ éﬁlj@*e%{%’éﬁé é}?ﬁ‘ﬁéﬁmg’gg{fggﬁw 31%?# 'b ’f'%’(géngh%g wth

et hyl acet apeanylHil-pyrmgterin 63 phatfosnamide, @ shtiohiF anh1 27 mi bEfdRiE avid]

ol ution an R {ion.

|S:I I ;Jelrl ng t reé")te‘a%%aatglﬁ(? ca%’@‘ ?ﬁ%ﬂ%‘%ﬂ%ﬂgﬁ'{'}f% %?8 &' Vi e 8{; Ihe title
conpound; Thdh;ﬁ[mdr]l.&nﬂ:eSﬁhhamndbmyl”gdemt-jtﬁ}.e [1:1]). St ep 10. 4:

4- (3-Chl oro-anilino)-6-(2-nmethoxy-phenyl)-7H pyrrol of 2. 3- d]pyrirn'di ne 6.6 g

(25.4 mmol ) of 4-chl oro-6-(2-nmethoxy- phenyl) 7H—pyrro| o[ 2, 3-d] pyrim dine
and 5. 34 ni Ster(d0s8: dGihloro-6f{2-mef nPoeny pyrralof2.3a ; e n- but anol are

il tored ang onepxneb2h@s F‘Z’s*“a o hORSH g Tiiob EBIanisIon,
(Sigerr]; sandimint Yhméﬁfé'ﬁéﬁ@m?we ﬁteeﬂe&t%’ qtA259C fof £bhpuss: Fgol / acet one |
1:1]) yi el dieabtish thixddrEis HOURBYURG icehdler ahd bx#acdbd thidetiniasiWithl etfiyl Scetate.

The organic phases are washed with water, NaHCO, solution and brine, dried with

MgSO, and concentrated by evaporation. Filtering through a silica gel column with

ethyl acetate yields the title compound; TLC-Rs = 0.8 (hexane/ethyl acetate [1:1]).

669 (25 4 mmol} of 4-chloro-6-(2-methoxy-phenyl)-7H-pyrrolo[2,3-d]pyrimidine and
5.34 ml (50.8 mmol} of 3-chloro-aniline in 100 ml of n-butanol are heated at boiling for
1.5 hours. The reaction mixture is cooled, then filtered and washed with diethyi ether
and hexane. Flash chromatography (SiO,; applied dry; hexane/ethyl acetate [2:1] -
ethanol/acetone [1:1]) yields the title compound; m.p. 221-222°C; TLC-R¢ = 0.3
(hexane/ethyl acetate [1:1]); FAB-MS: (M+H)* = 351.

Example 11: 4-(3-Chloro-anilino 3-hvdroxy-phenvh-7H-pyrrolof2.3-d}-

pyrimidine hydrobromide
Analogously to Example 10, 4.53 g (12.91 mmol) of 4-(3-chioro-anilino}-6-(3-methoxy-
phenyl)-7H-pyrrolof2,3-d]pyrimidine in 150 ml of methylene chioride are reacted with



(hexane/ ethyl acetate [1:1]); FAB-Ms: (MtH)[err] = 351. Exanpl e 11:

4- (3-Chl oro-anilino)-6-(3-hydroxy-phenyl)-7H pyrrol o[ 2. 3-d] pyrim di ne
hydr obr om de Anal ogously to Exanple 10, 4.53 g (12.91 mmol) of

4- (3-chl oro-anilino)-6-(3-nmethoxy- phenyl)-7H pyrrolo[2,3-d]pyrimdine in
150 M of nyydyiesge chloride are reacted with VO gthingreerbaias

PCT/ EP96/ 02728 -56 - 12.4 nm
(129 mml) of boron tribronmide in 150 Mt5%f nethylene chloride to formthe
title corrpound HPLC t[err](Grad[err]) = 10.5 mn; [err]H-NI\/R (500 MHz,
DVBSO- d[ erré: 61, 10.07 and 68 (3shb, 3 835% , 8.09 (s, 1H),
7.76 (d, J 4mkt)129wnw<{f@af°mﬂmmﬂewy 15Gmpaf mathyleng)c *Orldtz@fegnthf H, 7.12
(1 H, 7 1Jut|é,%om$odﬂd; HBLG Tt d(Cradbe) £)10.5 milh) &H-RMM (500 MIHEEOMS0a,): 18.6R) epar ed as

fol | ows: Ste

2- Am no- 3-e %@?’P»-%D(%% Hﬁkf%nw))"ﬁ-l‘dp;’rﬁ dHe 7%@8gb1§sl y to
Step 8.1, 1ﬂ4)5797(r87zﬂnm23(@ﬁagm(dunq1aqet1|+g,awdnemml ester hydro-
chloride in 150 m of abs. ethanol are reacted with 5.9 g (87 mmol) of
sodi um et hanol - ate and 10.3 g (44 mol ) of

2- br ono- 1- (Thengtdrthaayatetiality preparet as fdlowse (2- bronmo - 3' -

nmet hoxy- acet ophenone; Janssen) to formthe title conpound; m p.
96-97[err] C, TLC—R[err] 0.2 (hexane/ et hyI acet ate [ 2: 1] Step 11.2:
6- ( 3- Met hoxgteplt g-3-¢ CEET pEthox fgler a protective

as, 7.19 A "ﬁ,ﬁw%i oyl enyl)-1
Iql-pyrrol e |gn O%‘P &s@%raﬁ‘azgggqa 29 %ﬁ%‘gﬁ% ﬁeﬁfﬁ }hyfiggmg ZB.CI d
are heated monggmmw@f@be@m@maremwﬂmﬁam Bl of sodium sthapolg. 2

K ep L. 3 S o o ey e e e e 2 e W

X - | i

t he excl usﬂB?FhS’Fy?‘FSPQPéﬂ%‘ §Z Q‘(g‘i‘xw‘?’x@f’“@o%@ q]?og‘yc VU1 ) - 7H
pyrrol o[2,%.ﬁltmyaméfbtdylmcéeatd[2au)d 53 m of phosphorus oxychloride are heated
at boiling for 1.5 hours. The reaction mxture is cooled and filtered. The

residue is dissol ved in et hyI acet ate and washed with NaHCO err] sol ution,
wat er 3 BV w-gsice Wwith ethyl acetate,

dried with lb@d%%%%tlaﬁg gasc, %eﬂz@%l%&) Pf&-armno-3—ethoxycarbonyl-5—(3«methoxy—
phenyl)-1H-pyrrole in 53 mi of formamide, 29.5 mi of DMF and 14.7 ml of formic acid
are heated at 150°C overnight. Working-up analogously fo Step 8.2 yields the title
compound; TLC-R¢ = 0.3 (hexane/ethyl acetate [1:1]).

Step 11.3: 4-Chloro-6-(3-methoxy-phenyl)-7H-pyirolo[2 3-dipyrimidine
With the exclusion of moisture, 5.28 g (21.9 mmol} of 6-(3-methoxy-phenyl)-7H-

pyrrotof2,3-djpyrimidin-4-ol and 53 mi of phosphorus oxychloride are heated at boiling
for 1.5 hours. The reaction mixture is cooled and filtered. The residue is dissolved in
ethyl acetate and washed with NaHCO;, solution, water and brine. The aqueous
phases are extracted once with ethyl acetate, dried with MgSO, and concentrated by
evaporation to form the title compound; TLC-R¢ = 0.73 (hexane/ethyl acetate [1:1]).

Step 11.4: 4-{3-Chloro-anilino}-6-{3-methoxy-phenyl)-7H-pyrrolof2.3-dlpyrimidine
5.68 g (21.9 mmol) of 4-chioro-6-(3-methoxy-phenyl)-7H-pyrrolof2,3-djpyrimidine and
4.59 ml (43.7 mmotl) of 3-chioro-anifine in 75 ml of n-butanol are heated at boiling for
1.5 hours. Working-up analogously to Step 10.4 yields the titie compound; m.p. 262-
263°C; FAB-MS: (M+H)* = 351. '




evaporation to formthe title conpound; TLC-Rerr] = 0.73 (hexane/ et hyl
acetate [1:1]). Step 11. 4:

4- (3-Chl oro-anilinol -6-(3-net hoxy-phenyl)-7H pyrrol o[ 2. 3-d] pyri m dine 5. 68
g (21.9 mml) of 4-chloro-6-(3-nmethoxy-phenyl)-7H pyrrol o[ 2, 3-dj pyri m di ne
and 4.59 m wéIs6280! ) of 3-chloro-aniline in 75 m of n-rarmrednzzse
heated at boiling for 1.5 hours. Wrking-up anal ogously to St ep 10. 4 yields
the title conpound; mp. 262- 263[err] C - %¥AB-Ms: (MrH)[err] 351.

WD 97/ 02266 PCT/ EP96/ 02728
-57- Exampl e 12:

4- (3- Chl or o-ani | i no) - 6- (4- hydr oxy- phenyl) 7FprrroIo[2 3- d]pyr|n1d I ne
hydr obr omi dg, \inbh . {6 - 2 Q : r]C, 6 n
of .boron troron * 00 0 M n the

course of 4@!@3@3&&!@2‘.’_@9 (5 7 rrrml)of
4-(3-chl or o@af thé Qf@lus‘ﬁm(é}n[EFéﬂ*ﬂ@xéia%EP&HQteIJU‘d)lérrﬁFHfBBx%n:iﬁ&u:B%'sﬁn dine in 60

m of methyl ene chlorid ours' stirrin RT the reaction

mxture is fiPPMmiptmethyigae ehierige ase addrd within the sevrse Pﬁ?‘éﬂ“"’ffpc?rﬁ gR7filtrate
Wi th appr ox Insméx)e&ﬂa-é chiokd-Enifitio -quox}'lphbﬂﬂ)eﬂ-l pirfolﬁz @-dmﬁnhﬂ’dinéf\htab hexane.

The resi due |s taken up in O,

of et
acetate and™® é’ﬁﬂ‘éﬂ‘@@“ﬁéﬂ?’r‘dﬁ 14 hpug) Rfé{ﬂﬂﬂf'%ﬁﬁheé'ﬁ?‘@f’ﬁ" "FPr"ef“ '?jém c
phase i s seheahrie prdduct wpritipiatet fromihé ﬁltra&wdthksrppm;maiély amtra\oene%ésozl and

hexano. yi ef dSERE B PaC B nerers 1Re shaidle B SPln e 4 b kS and 1"

C[ er r] H er r JoN lrerdf @ByGicefat@and @ndired npatyal with 506 NaHTO; lSoIBIIGE The ofdahB. 34 %

G 845 v FLrgEORpEkeI B Yo Wi iRt e ot Mot el el 51

10.5- 9.5 ( $1ajed by ey@pgration] Gystaflisgtion(from !m)metrrar@?wmmhems yiefs)the tme63 ( d
J=8, 1H, 7. %ﬁ]‘gést + EP%!S éé]@ulatgd f%l?’C(ath]OngIWw ﬁg 60%5 ’471%"%1 3@6% (d

J=8, 2H) ertal i s prepare

ol iRaak B A2 B B Ok Ry S A8 5 1] BASH N IBET B asi s Lo
Step 8.1, l.10%90%(dis.48%! -nfmz(semmzmms@%) qz@sladdabfsml(zsbsbﬁy 1b>sdr0-

chloride in 20 of. ,ab re
sodi um et har?g'rf @glz 844 ﬁ-%ﬁ&%&( ghb%rﬁ%tﬁ’) i@f Sﬂb %Rﬁw&gpﬁ&ngg I(gq;?"'o%\
(Fl uka; Buchsd);7.88\d, 28, Immd)ost(s TH) 6:001(d; J=Bf2H). conpound; m p
141-142[err]C, TLCG-Rerr] 0.4 (hexane/ethyl acetate [1: 1]) FAB- V5:
(MtH)[err] = 261.

The starting material is prepared as follows:

Step 12.1: 2-Amino-3-eth onyl-5-{4-metho nyf)-1H ie

Analogously to Step 8.1, 1.67 g {10 mmol) of 2-amidino-acetic acid ethyl ester hydro-
chloride in 20 mi of abs. ethanol are reacted with 716 mg {10 mmol) of sodium
ethanolate and 1.145 g (5.0 mmol) of 4-methoxy-phenacyl bromide (Fluka; Buchs/-
Switzerland) to form the title compound; m.p. 141-142°C; TL.C-R¢ = 0.4 (hexane/ethyl
acetate [1:1]); FAB-MS: (M+H)* = 261.

Step 12.2: 6-(4-Methoxy-phenyl)-7H-pyrrolo[2.3-dlpyrimidin-4-ol

Under a protective gas, 611 mg (2.3 mmol) of 2-amino-3-ethoxycarbonyi-5~(4-meth-
oxy-phenyl)-1H-pyrrole in 5 mi of formamide, 2.5 mi of DMF and 1.25 mi of formic acid
are heated at 150°C overnight. Working-up analogously to Step 8.2 yields the title
compound; m.p. >300°C; FAB-MS: (M+H)* =242,



Step 12.2: 6-(4-Met hoxy-phenyl)-7H pyrrol o[ 2. 3-d] pyri m di n-4-o0l Under a
protective gas, 611 ng (2.3 mmol ) of 2-am no- 3-ethoxycarbonyl - 5-( 4- net h-
oxy-phenyl)-1 Hpyrrole in 5 mM of formamde, 2.5 mM of DW and 1.25 m of
formc acid are heated at 150[err] C overni ght. Wrking-up anal ogously to
Step 8.2 yi %gs%{,%%title conmpound; mp. >300[err]C, FAB- Mgrkpdsiolherr] =
242. /102266

PCT/ EP96/ 02728 _ -58- -58 - Step
12.3: 4-Chl oro-6- (4-net hoxy-phenyl )-7H pyrrol o[ 2. 3-d] pyrim dine Wth the
excl usi on of noi sture 121 gy (0 50 nol of 6 (4 met hoxy- phenyl) - 7H
pyrrol o[ 2, 3Stepie3: ‘ dimed heavlioii-p : pyrimidineh| ori de are heated

t boil _ 7ty ¢ t d
at boiling Wmtﬂe&cﬁﬁwﬁ Bt;ﬁué QQ?H@??‘O@LQG g&%@}ygmﬂgg ?ﬁr gre an

extracted twce w hases

ace
times with mtzame&@wmummmomw Qxyehiarie ees heatackat boiing
evapor at i Onggy $ts rfow @hefeabm ﬁ&ﬁu&éjiﬁ/gohﬁd%@k@dat&tahé ex:vaceém.o& kmnt itle

conmpound; m 48-249[ err ] C I—g err] =

4-(3-Chloro |4°Pﬁ3ﬁ' The ofganicphasss ’T’)Wé?hﬂd)‘ repitimos Wih E’P‘Q" SD‘H‘}’HS?V ﬂ'l'ﬁddl ne A

Z ol Elt i on gf zvgﬁmgsﬁﬁ Qn@&ﬁlcmtbd? ﬂ evaporation. Stirring of the residue i C;n diethyl t(ajth$r7 lerr]|
chl or o- - 0 ri mdine an err

(0. 732 nmol Yielgst tﬁﬁ 'ﬂﬁ hm@ﬁ#@%ﬂ"‘éﬂ% u'f‘gy 60,1d a few drops of

DMPU i s heated at b0|I|ng for 2 hours. The reaction mxture is cool ed,

diluted wt
294-295[ err

é Hf 3- Chl f)r oiuhmd)ssﬁngi (mmmammmmﬁ(mtnaﬂymewmbpm@ 3—611-52 I
of ﬁyrl\lE gi (r)n[e? %’5‘\‘ aﬁ%%%%?%ﬂi (B%P%,rfgﬁﬁh m | anq%gmwrﬁ%g{ﬁ%%ﬁ?H%?%n?%g and) m;lr)e)
degdCL Forlgdrois obDNIPU4Oheated at bofling for 2 hours. The reaction mixture is cooled, dtlutt(ajcll e in
4 5o of ol aiePan o SR R e BB PR BT 1o

hours. WorkBdY-up as described in Exanple 3 and recrystallisation f rom hot
ethanol yield the title corrpound mp. 269- 271[err] C, TLC-Rerr] =0.31
(CH[err]CI[err]/nethanoI VE: 393 [err]H-Nl\/R(500 VHz
DVBO- d[ er r | Example 43: 44101019 aRigornaungsiyiay H), 7.40
(d, J=8, 1 H miﬁm%z(d J8 2H) 7.00(d, J=8, 1 H), 6.89 (d,
J=8, 2H), 3, S, , I-g .

Under an argon atmosphere, 96.2 mg (0.52 mmol) of N,N-dimethyl-methylene-
immonium iodide {Fluka; Buchs/Switzeriand) are added to 134.7 mg {0.40 mmol} of
4-{3-chioro-anilino)-6-(4-hydroxy-phenyl)-7H-pyrrolo[2,3-dJpyrimidine in 4.8 mi of abs.
THF and the reaction mixture is boiled under reflux for 1.5 hours. Working-up as
described in Example 3 and recrystallisation from hot ethanol yield the title compound;
m.p. 269-271°C; TLC-R; = 0.31 {CH;Ch/methanol [10:1]); MS: (M)* = 393; 'H-NMR
{500 MHz, DMSO-dg): 12.48, 11.91 and 9.75 (3s, 3H), 8.32 and 8.25 (2s, 2H), 7.40 (d,
J=8, 1H), 7.34 (1H), 7.32 {d, J=8, 2H), 7.00 (d, J=8, 1H), 6.83 {d, J=8, 2H), 3.72 (s,

2H), 2.36 (s, 6H).

Example 14: 4-{3-Chloro-anilino)-5-dimethylaminometh henvl-7H-pyrrolo[2,3-
dipyrimidine

Under an argon atmosphere, 898.2 mg (2.80 mmol} of 4-(3-chioro-anilino}-6-phenyl-
7H-pyrrolo[2,3-djpyrimidine in 33.6 mi of abs. THF are bolled under reflux overnight
with 673.4 mg (3.64 mmol) of N,N-dimethyl-methyleneimmonium iodide (Fluka;
Buchs/Switzerland). The reaction mixture is partitioned between ethyl acetate and 1N



—

Exampl e 14:

4- (3-Chl oro-anilino)-5-dinet hyl am nonet hyl - 6- phenyl - 7H pyrrol of 2, 3-

di pyri m di ne Under an argon atnosphere, 898.2 ng (2.80 mmol) of

4- (3-chl oro-anilino)-6-phenyl- 7H pyrrolo[2,3-d]pyrimdine in 33.6 m of
abs. THF arwogjidxe under reflux overnight with 673.4 ngy @E&raPocneeis) of
NN- di met hyl - met hyl enei nmoni um i odi de (Fl uka; Buchs/ Switzerland). The

reaction mxture is partitioned betvveerrs&hyl acetate and 1 N WO
97/ 02266
PCT/ EP96/ 02728 - 59 - (= one

nor mal ) hydr eahinerrial hydroehlortiasich Thentganisiphese is separpled aff @od weshesthd washed
three tinmegsk BBe%ftﬁWateTh%e%ﬂH@&)é%h%@sﬁé baGCeabKa Bxtd Wi @fyionce with

ethyl acetate and rendered basic with solid sodium carbonate, resultl ng in

a suspensi GRetEls aneirenieEad RAsicAribsslicd sodium garanata Tes NG M 2 SHEPEISIPN & becones

concentr at %ldhfbtﬁy‘ﬂﬁcéﬁtﬁﬁfﬁdae@ weuthm@éaameeorﬁmcerﬁramhﬁfé neutral with

ter three t t k ted wth ethyl
Bcetat o, TRODBTREAETS PR AR C e ] AU M ESSE SR AR R oo Dy

evaporatio mqu&iUsrmasE; dré bacﬂ(eactrdcted with ditgl dustate tTie combinkd drgahic phiddse

1205 (26, Gipbiapriip candenfptes Y s\hatelln! Sitind i oty *a&{eﬁw‘z@%ﬂ?li (m ™

3H), 7. 04 (yidids the-ftle chmjpours; MB: ()" =2y; 'HANBIR (260 Mék) DMSOTiak 125 mhil ng

mat eri al 0 e 1,
6- Phenyl - I%Q ﬁgzﬁ%%om &Eggnhﬁi) Ps& dg?)'g'sp;fr%{“é’c%q)’ve gg’m 2.30 g (10
mol ) of ZJ&%% 37 f%@ké»@éﬁaﬂﬁrﬁ?‘!LS phenyl 1H pyrrole [for preparation
see: Synthesis, 272 (1987)] in 20 mMl of formam de, 10 mM of DW and 5 m of
formc acid are heated at 150[err for 24 hours. The reaction mxture is
cool ed and 'hestasingdnalada!l isrrepased 8t olPWs washed with i sopropanol / hexane.
Stirring in hot [ sopropanol yi el ds the title conpound: mp. >300[err]C;

FAB- NB: (M) [ &) ‘ L2

4- Chl or o- 6-5Het : g% %e Wth the excl usion of

nmoi st ure, Llindéba grotéi:hﬁe gmt)iﬂgfh@nmhﬁ)mjB-thhqaaﬁrmkyiiaam&yleﬁ-phwr-wm di n- 4- ol

d 27 nm h f
Pour i ng ¢ n&YrBaTRrBSpANGHSkE" ik, 372 (1087 iF o et BB ol 0“5 1y ot
i sopr opanolDbMiRdnthe sk ntfopie Rcid Bhecheatad at 1667 ton 8¢ houra\Bheeactibh Fixture 15230.

Step 14. 3: o AR th R P RSN o BOp GOl Kb W e

isopropanol yields the titie compound; m.p. >300°C; FAB-MS: (M+H)* = 212,

Step 14.2: 4-Chioro-6-phenyl-7H-pyrrolof2 3-dlpyrimidi

With the exclusion of moisture, 1.795 g (8.5 mmotl} of 6-phenyl-7H-pyrrolof2,3-d}-
pyrimidin-4-ol and 27 m! of phosphorus oxychloride are heated at boiling for 3 hours.
Pouring the reaction mixture into ice-water, filtering and washing with hot isopropano!
and hexane yield the titie compound; FAB-MS: (M+H)* = 230,

A suspension of 1,251 g (5.45 mmol} of 4-chloro-6-phenyl-7H-pyrroiof2,3-djpyrimidine
and 1.15 mi {10.9 mmol) of 3-chloro-aniline in 20 mi of n-butanol and 0.5 ml of DMPU
is heated at boiling for 2 hours. The reaction mixture is cooled and filtered. Stirring of

the residue in hot THF/methanol yields the titte compound; m.p. 285-286°C; FAB-MS:

(M+H)* = 321.



A suspension of 1.251 g (5.45 mmwol) of

4- chl or o- 6- phenyl - 7H-pyrroto[ 2, 3-d] pyrimdine and 1.15 m (10.9 mol) of
3-chloro-aniline in 20 mM of n-butanol and 0.5 m of DWPU is heated at
boiling for 2 hours. The reaction mxture is cooled and filtered. Stirring
of the residpugeimpaéot THF/ net hanol yi el ds the title conpouPCE/ERPS2728
285-286[err]C, FAB-MsS: (MtH)[err] = 321. WD 97/ 02266

PCT/ EP96/ 02728 -60- - 60 - Exanmpl e 15
(Ref erence Exanple): 4-(3-Chloro-anilino)-pyrimdo[4.5-Db]indole

[err] 57g(15 rrrml o . .
N-benzyl - SARE BIRrgnce 2l o-anifing 4.5:hlindole, o
suspen5|on of 7 6 g of anhydrous Al Cl [err] 3 50 rr1 of toI uene and the
reaction mxture is heated at 100[err]Cfo mn. The reaction mxture is
cooled to RT, poured into ice- water and Bd for approximately 30 mn,

t he crude product precipitating. The crtde produ@t is filtered off with
suction and washed with water. 28t e i s discarded. The crude product
is dissolved in THF/ et hyl acet|3 Hed v th 5 % sodi um hydr ogen
carbonate solution and then w 3 at ey NaCl solution, dried and
concentrated. Crystals of 4-(3-chl orﬂ)- alf1i no) - pyri m do[4 5-b] i ndol e
precipitate when left to stand in a refrlgerator The product is

preci pi t at e&-7aquk15 camgl) efiNebonayl-4-(B3-ehjerpehiin@irpyrimidel4; Srblindplerare addediten i s
effected byg 65 ﬁ&ﬁ ea&hﬂwdr&@%@ % 50 Rl?ofttbihér% &awwa&wm&iar@isned i n

the form of | Nk- col’oured crystals; Olerr]C,.  [err]H NWR
(360 MHz, les@e Fb*r&ﬁ"& for 5 mip. The ’eﬂiﬁ"r’ SRS °°°r§9dé? R(Ts pouse 'PF’h‘Ee'NH)
7.1-8.5 (m u&te@faﬂa@ﬁrwd 16t sppRidrhdte Isawkbtheae& u&fwéd)pm foddge HO
salt 2.8 g of 4-(3-chloro-anilino)-pyrim R’FL' _wndo are dlssolved
while hot i H'@GG ig filieged W’éﬁ‘d’“%ﬁ? ?’@d é‘mP" effirate jsdiscatieds 8 1 of a
5ng| ar SO} trhé @fude fprddlitt tsarsﬁblﬁdwfmﬁl acdtdte AgkdRed Mﬂeﬁ%lﬂ)druﬁit er the
addition of La roxrrrate gl ing. in an
i ce- bat h, 4"(%%?“ g ‘fq%‘ﬁ'&‘ aBglﬁPHrvﬂ'g’ X’?‘B’% Pﬂ@oﬁ"g’g d’PS%ﬁﬁ%r. de
precipit at e songentriited. fCrystals fof é(ﬂ-ohlorbe&nﬂmo)smsmmm,&h]indo@ pecipifate when
280- 286[ err ]Ie(;tto stand in a refrigerator. The product is precipitated out completely with

cyclohexane. Further purification is effected by digestion in ethy! acetate. The title

compound is obtained in the form of slightly pink-coloured crystals; m.p. > 260°C; -

NMR (360 MHz, DMSO-dg): 12.20 (s, pyrrole NH), 8.97 (s, aniline NH), 7.1-8.5(m, 8

aromatic H + pyrimidine H); FAB-MS: (M+H)* = 285,

HCl salt

2.8 g of 4-(3-chloro-anilino)-pyrimido[4,5-bjJindole are dissolved while hot in 400 mi of
THF and cooled to RT and, with stirring, 2.8 mi of a 5-molar solution of HC! in diethy!
ether are added thereto. After the addition of approximately 250 mi of diethyl ether
and cooling in an ice-bath, 4-(3-chioro-anilino)-pyrimido{4,5-bJindole hydrochloride
precipitates in the form of colourless crystals having a m.p. of 280-286°C.

The starting materiatl is prepared as follows:

Step 15.1: 4-Hydroxy-5,.6-tetr. hylene-7-benzyl-pyrrolo[2,3-dipyrimidine
15 g of 2-amino-1-benzyl-3-cyano-4,5,6,7-tetrahydroindole {prepared from 2-hydroxy-
cyclohexanone, benzylamine and maionodinitrite using a known method (see H.J.



The starting material is prepared as foll ows: Step 15.1:

4- Hydr oxy-5. 6-tetramnet hyl ene-7- benzyl - pyrrol o[ 2. 3-d] pyri m di ne 15 g of

2-am no-1 -benzyl - 3-cyano-4, 5, 6, 7-t et rahydr oi ndol e (prepared from

2- hydr oxy- cycl ohexanone, benzyl am ne and mal onodinitrile using a known

met hod (see wb 91102266 WO 97/ 02266 PCT/EP96/02728

PCT/ EP96/ 02728 -61 - Rot h and
K. Eger, Arch. Pharmaz. 308, 179 [1975))%1are boiled with 100 m of 85 %
formc acid at 110[err]C for 5 hours. The reaction solution is cooled in an
I ce-bath, light- brown crystals precipitating. The suspension is poured

i nt o appr oxfotaand K. B0, Arch.dtharnez. 888179 MVE3) arerwiied with Aphmbeli86eel y 10
mn. The pr als are
whed wi | FOTAE BRIl Sholde. ik Rl sphyol Ml an ke helt MG, 2
conpound herewgcrstais preciitatingy The spenension ISFDNBIWtO(amﬂqrMﬂS] 200 mdf. Step

15. 2: ice-water and stirred fora roximately 10 min, The precipitate is then ﬂttered wnth
4- (-3- Chl or o- a\rfl,la”no)-S ?amat% Yene- - er?z prrro rimdine

0.65 g of Austignyihe s'ystalsarwﬂﬂmwémw %@ﬁ&%“"ﬂ}/‘i‘?’@f‘%?&‘g QUQH-W M@ di ne and
0.27 m of (3o 6l &npodRd havikyg 4 fh.g.Qf 1D4-805°€; RABMS: Smeaheaés@d under reflux for
17 hours. The brown solution is concentrated to dryness by evaporation, the
residue is taken up in ethyl acetate, the et hyI acetate sol utlon i s washed
neutral W tdyes 95/bt LOuN: 5 ;
concentr at ed evaporat | on. e resjdue Is cr S

acet at e/ he&%z ofrfrghipiogd. Grigtiametyianer7sbefgy-avHal %'ﬁ‘igl"ﬁ@“'f’@ﬁﬁ"ﬁ]‘o %ﬂ"'&
crystals haeacmg»oammne in 10 milof4thahdl/dre hejted uhdd-r&fiix 1¢M7Hidues. The bt Step

15.3: N-Bengz 4:(3-¢ 0, e 14.1 62 mol
of 2, 3-di chﬁ%"r"S (@"8?"58;%‘@§W£°% %%@oﬁhﬁ@%%ﬁpgagd‘d@d" (sol ut i o)n
of 12.1 g (Betaterdihe etbyl adet@&aolutlom &-washed neytret wth Be;ltmmmudﬂogélembﬂhdbenzyl -

| of 2, [
et ed undooigy phdupleh Al b borenfied Bl UiperaudhnliaRal el RbEF ] | %,
filtered offforamthykacetate/haxape.dheditle sampenncds cbtaingd inthe farmtdf mrtasmfglsa rotary

evapor at or . ha-Wﬁ £ B8 AE0AeE; FAB-MBY MRH)eL 868, aphed on silica gel (elution
wi t h hexane/e acetate), yielding col ourI ess crystals of the title

compound having a mp. of 174-176[err]C, [err]H NVR (360 MHz, CDCl[err]):

12. 20 gfs, psted 958: Nilenz-4Q3 @!Qr@a}iiﬁdm.go[gﬁ% ]ﬁdﬁe(m 13 aromat ig Hand 1
ri mdine
I[Iganpl e 16: 26%‘?Péﬁg %‘E q“ﬁ af"?y%1 % ?"E°ﬂ‘§!'a‘?" LX@% 3"993‘3 pyrrol o-

a solut;on of 12.1 g (31 mmol) of 4-(3-chloro-amlmo)—5 6-tetramethylene-7—benzyl-
pyrrolo{2,3-d]pyrimidine in 260 ml of toluene. The deep-red solution is heated under
refiux for 30 min and then cooled to RT. insoluble material is filtered oft and the filtrate
is concentrated by evaporation using a rotary evaporator. The crude product is chrom-
atographed on silica gel (elution with hexane/ethyl acetate), yielding colourless
crystals of the title compound having a m.p. of 174-176°C; TH-NMR (360 MHz,
CDClg): 12.20 (s, pyrrofe NH), 9.0 (s, aniline H), 7.0-8.6 {m, 13 aromatic Hand 1
pyrimidine H), 5.66 (s, 2H, benzyl group); FAB-MS: (M+H)* =

E le 16: 4-(3-Chloro-anilino)-5-methyl-6-(4-hydroxy-phenyl)-7H-pyrrolo-~
[2.3-d]pyrimidine hydrobromide

The title compound, in the form of a colourless powder, is obtained analogously to
Example 10 by removing the methyl group from 5 g {(6.85 mmol) of 4-(3-chioro-
anitino)-5-methyl-6-{4-methoxy-phenyl}-7H-pyrrolo[2,3-d]pyrimidine with 4.4 g of boron
tribromide in 30 mi of methylene chloride; m.p.: 285-296°C; TH-NMR (360 MHz,



[2,3-d] pyrimdine hydrobrom de The title conmpound, in the formof a

col ourl ess powder, is obtained anal ogously to Exanple 10 by renoving the
met hyl group from5 g (6.85 mmol) of 4-(3-chloro-

ani | i no) - 5- net hyl - 6- (4- met hoxy- phenyl )-7H-pyrrol o[ 2,3-d]pyrimdine with 4.4
g of boron twdwemnede in 30 nMl of nethylene chloride; mp. rcaaPiaiatiscrr] C,
[err]H NVR (360 MHz, WD 97/ 02266

PCT/ EP96/ 02728 -62- _ -62 -
DMSO-d[err]): 11.85 (s, pyrrole NH), 9.68 (s, phenolic H), 8.29 (s, aniline
NH), 8.27 (s, rimdine H, 7.94 (m aromat. H), 7.70 (m aromat. H), 7.42
(d, 2 aromatDM -dsiz 1385 (3, pywele N, 368 (s7plemolied), 8128 kmmniling NHB 827 (6d, 2
aromat. H). gmirieH) 2ol ngﬁBmBz@H),(%J(}r[ Sidat, 1, 732 (4, 2 e tslg‘i b ggOr the

preparatlon of |I|no nmet hyl - 6- ( 4-

hydr oxy- pher(?ﬂWi—"ﬁy?P@K‘B{azo@ﬁﬁﬁb 9%@#1@"?%}&1)0%5%@}@@ EABMﬁssol ved
while hot inve@y*d 39f ethyl acetate and at RT adjusted to pH 9.5 with 1 N
NaOH and the organi c phase is washed twice with water. The organi c phase is
dried and concentrated by evaporation, and the residue is dissolved in 30
m of et hancﬂglggnd a SN (— 5 normal) ethanolic HCO solution is added

h di I her,
4 (- chi or o ah e skgeralont e e i md el ahiore SOk TEMbE44S. o] pyr i mi d
ne hyd ][ og gl)mydnbxy-pherwbﬂa!-pmw[z;s-uwmhmmﬂmbrmﬁdwe Bissavdmvmol lel gw\?ﬁhﬁw n%tg
m
Tor 1: - cnl SPONSY i are s b e il ok & th I NAERL A hSoigBRE 1 i i e
Anal ogous| y pheseSsayasiedStwicehwitht watbre Tho argevin ghass is Uil angldboheentrated by
4- hyd 5-gVBp, T AalV2)
boi ?/I LSXYn hos&%oopugn%ée?%&g%ﬁ%gg FAB-'I){/EZH?BI\X%?JOPL?dgsgl Q%rdo ’en616 2:
4- ( 3- Chl or o- e&rﬁnpﬁ!%?wsl%ﬁ #5yaddgd ?wmie—ﬁ&@wﬁa&mn}:nmwddmmpﬁd@hm
& Gl or o- 5- resir G ciofo anlino) s mefy & (chygoxyphany) 7o pymolefz Sdpyimiine. 1 g 4

m of 3-chl awemawmqfﬁ °a!a@eﬁéhma°fmnjércotoyﬂ¢womﬁewmmma rmp of-280¢ anol f or
20 hours. Thgoeg.

The starting material is prepared as follows:

Analogousiy to Step 1.3, the titie compound is obtained from 4-hydroxy-5-methyl-6-

(4-methoxy-phenyl)-7H-pyrrolo[2,3-d]pyrimidine by boiling in phosphorus oxychloride;
FAB-MS: {(M+H)*+ = 274.

4 g of 4-chloro-5-methyl-6-(4-methoxy-phenyl)-7H-pyrrolof2,3-djpyrimidine and 8.45 m!
of 3-chloro-aniline are heated under reflux in 400 ml of n-butano! for 20 hours. The
brown solution is concentrated, the desired product already precipitating. The solution
is stored overnight in a refrigerator and the product is filtered off with suction and
washed with hexane/ethy! acetate, yielding the fitle compound in the form of
colourless crystals; m.p. 265-268°C; FAB-MS: (M+H)* = 365.



brown solution is concentrated, the desired product already precipitating.
The solution is stored overnight in a refrigerator and the product is
filtered off with suction and washed wi th hexane/ ethyl acetate, yielding
the title conpound in the formof colourless crystals; mp. 265-268[err]C,
FAB- V5. ( M+Hyloarriod2es 365. WO 97/ 02266 PCT/EP96/02728

PCT/ EP96/ 02728 - 63- Exanpl e
17: 4-(3-Chloro-anilino)-6-(4-nitro- phempB) - 7H pyrrol o[ 2. 3-d] pyri m di ne The
title conpound, in the formof rust-brown crystals, is obtained anal ogously
to Exanple 5 by b0|I|n 0. 25 g, (0 91 rrrml) of

4- chl or o- 6- X3P : Ata-fhloro-angli : phe '
3-chl oro-an L&l 7 H-NI\/R (360
Vi, DVBo- a[ L2 ik by *g‘“e%("g“r'ﬁ"’% o ?9‘32%." a“%&nﬁf *1’8 45 (s,
pyri m di ne fEramgle ZPY(@’"”S @I%St Symmai) efgi-ghicro @74 itehenyH7H-yieloo] e 5H) -

MS: (M [ e”][23d%ﬁmtdine-mﬁ: cm%wfragcmaé%mﬁé m'SSmPcEf@zpéUté‘rQl ) f9'2h@“‘é Step
17.1: 2-Am - ét hoxycar bon 4-ni tro-phenyl)-pyrrole ?

t hr ee- neckeHHf-N'dBK%QMtiérDMﬁ a) 1 85 (g, pyrolg Bitl), 13 ammrmwmasgs,(?,go mol )
of 2-amdin t W r 5| rati on see:

Li ebi gs Ann%yﬁ‘ﬁﬁtani)aétﬂ(s‘(ayawat %afg&gog?gﬁag %q?ygélresgﬁlaﬁaz 65 g (390
nol ) of sod’l")fm@@%anol ate are added thereto. Then 5 g (195 nmol) of

2- brono- 1- (4-ni tro- phenyl )- ethan-1-one are added and the reaction m xture
i s all owed cone to RT and t rred for 48 hours. The reaction
mxture is %’ﬁ@ﬁ*%%&'ﬁ‘?’dﬁ%&?’%’%@ b%ster and ethyl acetate. The ethyl

acetate phase is washed three tines with vvater and once with saturated NaCl

cvapor at | on SRk a A o flubies i hiodh Cxane and Uhe titlc

conpound pr dru i givt threesrecked fiask.fuprden asgon. 7é mj ofiaks. pthadel@nd GFug (399 nedoldo ),
whi ch i _
ichis Us%flajaﬂﬁdtﬁdlﬁoeg%&d s{h@peeeerm%mwé qﬂ?t‘p%ﬁarat@? g?é [Lgébégsg?py( M +

275. Step 1 I oxy- 6- ni tro-phen rimdine
2.5 g (97 mfthem. 61392( HGIGSG@[GHGR?@& %%Q(Wﬂrmmwboﬁﬂ@diﬁm) pyrrol e,

19.4 m of feg ea&de%tﬁéreﬁf ?bes?m%oﬂ*bfél&mirw mﬂsgge(@ie stirred

t oget her at 150 C for ours. I SO rog to the hot
reaction ni ethap ‘°W3P€€RS’( angthereaptionamidure isallawed o comedo FTandden hat has

{Jr eci pi t ?L e%(t)lir@d for 4g RoGS| ﬂh{efreac'f bﬁmmmdtmaeh aamwdaemeﬁlm&%%u%yt hr Iee ]
i mes w ano, ce,.W I SO opano eac
time and tw¥ % ?{\e ﬁ%y rﬁceﬁe ?QS@%?W%W&T ‘H?tﬁba'f%@“ﬁ“ﬁ‘ P

saturated NaCl solution, dried and ftltered and the filtrate is concentrated by
evaporation. The red-brown residue is suspended in hexane and the title compound

precipitates in the form of the crude product {purity 93 %), which is used for the next
step without further purification; MS: (M)* =

259 (97 mmoi) of 2-amino-3-ethoxycarbonyl-5-(4-nitro-phenyl)-pyrrole, 18.4 ml of
formamide, 9.7 ml of DMF and 3.1 m! of formic acid are stirred together at 150°C for
22 hours. 1 m! of isopropanol is added to the hot reaction mixture. The reaction
mixture is cooled and the product that has precipitated is filtered off. The product is
washed in succession three times with 10 ml of ethanol each time, twice with 10 mi of
isopropanol each time and twice with 10 m! of hexane each time, yielding the title
compound in the form of rust-brown crystals which are used for the next step; MS:

Myt =



conpound in the formof rust-brown crystals which are used for the next
step; Ms: (M[err] = 256. WO 97/ 02266

PCT/ EP96/ 02728 - 64 - Step
17.3: 4-Chloro-6-(4-nitro-phenyl)-7H pyrrol o[ 2. 3-d] pyri m di ne Anal ogously
to Step 1.3, wh®hbse0- 6- (4-nitro-phenyl)-7H pyrrol o] 2, 3-d] prrmrdehzns | S
prepared by heating

4- hydr oxy- 6- (4-ni tro-phenyl)-7H pyrrol o[ 268=d] pyri m dine with POd [err]
(purity 93 %); np. > 280[err]C FAB-Ms: (MrH)[err] = 275. Exanpl e 18:
4- (3-Chl oro-anilino)-6-(4-am no-phenyl)-7H prrol o[ 2. 3-d] pyrimdine 150 nyg
(0. 41 nmol ) Siep 17.3: 4-Chioro-6-(4-nitro-phenyl}-7H-pyrrolof2.3-dlpyrimidine

4-(3-chl X

o ogenat o SR Ra et SRR T B e 1 °
THF/ met hanol Pfavafﬂdrbhh%ﬁma&éwdmyﬁd nffoerhenyli=7H-pweolela Sidimuimidinaith  al r eady
precipitati “EOCEglﬁxrﬁ%@W% P §2§ﬁ4d.¢§gq4@fm+ﬁpd_ bpe filter residue is

washed with hot F." The filtrate is concentrated to dryness by
evaporation. The crude product S purlfled by belng dlgested several tines
I n nethanol . Mal-J

product in

(360 MHz, rt!q; (941] mmom@f 43~ e@orommlm}%(m&p rwa-mspyrrah[z.a-dbymnm 8.31
(s, pyri m di sﬂ@a@fgd%g@ﬂat&&fer@r%(}%twnﬂ'ﬁo md oﬁﬁar{é}mékélqm mégQ 7.53 (d, 2

aromat . H) , aroma , pyrrole 5H),
6.64 (d, 2 " alidifmethapg! at RT-and usdenqgragl 7“"!95“’3(%'[ nf?duct @J@sdv Exanpl e 19:
4- (3-Chl or o- proeipiatiag The )catiiyspigiteiel 3t and the Mitbpiesitce BiwasRedWilyRdtTHEE, | ne
[err ]. The filtrate is concentrated to dryness by evaporation. The crude product is purified by

being digested several times in methanol and being precipitated from THF/hexane,

yielding the title product in the form of light-beige crystals; m.p. >290°C, TH-NMR {360

MHz, DMSO-dg): 12.05 (s, pyrrole NH), 9.38 (s, aniline NH), 8.31 (s, pyrimidine H),

8.24 (s, aromat. H), 7.80 (d, aromat. H), 7.53 {d, 2 aromat. H), 7.35 (t, aromat. H),

7.05 {d, aromat. H}, 6.90 (s, pyrrole 5H), 6.64 (d, 2 aromat. H}, 5.35 (s, NHo); MS:

M*=
Example 19: 4-{3-Chloro-phenviamino}-9H-pyrido[3’,.2":4.5 rolo[2 rimid-
ine
(o] Q\ HN’ : Cl
- | Z N HN ¢ = l Z N
\N \N J > \N NS /H
N N

With stirring under a nitrogen atmosphere, a mixture of 0.034 g (0.166 mmof) of 4-
chloro-9H-pyrido[3’,2':4,6]pyrrolo[2,3-d]pyrimidine (German Offeniegungsschrift No.
1916050) and 0.524 mi (4.99 mmol) of 3-chloro-aniline is heated at 120°C for 1 hour.
The reaction mixture is cooled to room temperature and then 5 mi of ethanol are



Wth stirring under a nitrogen atnosphere, a m xture of 0.034 g (0.166 mol
of 4- chloro-9H pyrido[3',2'.4,5]pyrrol o[ 2, 3-d] pyrimdine (German

O fenl egungsschrift No. 1916050) and 0.524 m (4.99 mmol) of
3-chloro-aniline is heated at 120[err]C for 1 hour. The reaction m xture is
cool ed to rowmorpmeer ature and then 5 nl of ethanol are PCT/EP/0Ms

97/ 02266

PCT/ EP96/ 02728 -65- - 65 - added
thereto. After further cooling to O[err]C, the reaction mxture is filtered
and the crystals are washed with ethanol and dried under a high vacuum The
resul ti ng tiddded thergiaAfer fuethescaaling-EBCethe réactitn mikture I fitteARSand the

(derr]Herr]CLN err | e 2Q:..Using the processes described in this
Appl i cat i On,Jn{skaéé ?’8|"}%W$85§§ﬁ§6§ﬁ88 dﬂ‘%iw@f%f aihfabyacuym. The resulting title
4-benzyl am romppéadimelts dtyp2609%6, EpMS: M 0pd5 ©48HpycCiNg).di ne hydrochl ori de, mp.
115- 117[err]C, b)
(R) +5, 6-di met hyl -4-[ (1- phenyl -et hyl ) -am no] - 7H pyrrol o[ 2, 3-d] pyri m di ne,
Ensg). 5226&_ 2®ﬁmlﬁ42?: Ulsing hthe pTocess:s ld)escrib_ed in] thi7s I_I?_pplicatiorlz, tt[192 fo:l)!owdi]ng i d

-5, 6-di net -4 -phenyl - et hyl ) - am no] - pyrrol o[ 2, 3-d] pyri m di ne,
i p. 206- 2GPPEppYE srg pHaRad

(R) - 6- (4- ania)d-geneylgrhine-5:6-dimethipleTH-pyredio[R)3)dipyrimidihe Rydroohiariabah, $181] pyri ni di
ne, mp. 2341-1;;4@[err]c, FAB-MS: (MtH)[err] = 330 (obtai ned by reduction of
the corresponditig nitro conpound W th Raney nickel anal ogously to Exanple

18), e) (S) -B{R)K5,edinmnybiad(typhenyi-¢tityl)}-amino}-7H-pyrrolo[2,3-d]pyrimidine, m.p. 206-
phenyl - et hyl g@éﬁ no] - 7H pyrrol o[ 2, 3-d] pyri mi di ne, mp. 235-236[err]C,
FAB- M5.  (M+ = 330 (obtained by reduction of the corresponding nitro

conmpound W td (S} yimeitiykai[( 1aphehyl@thitlamins)-7EsyRIcE2,8 B)pyrifidine, m.p. 206-
6- (4-am no- % | ) - 4-benzyl am no- 7H pyrrol o] 2, 3-d] pyri m di ne (obtai ned by
reducti on of correspondi ng nitro conpound with Raney ni ckel anal ogously

':5 (o] Ex arr_pl e H?]IR)—@Mamino—phenyl)—Hﬁ -phenyl-ethyl)-amino, -7i;—|;_:iyrro!o[2,3|-d] éﬁrrgdige, i di
(obt ai ned bynpeathadba A MEOE; 2ot lenteleeh e Bt o iihey
ni ckel anal ogauimpound with RRhéy fidke! atdlogously to Example 18),
0 pyti m o AL G Bhor R RS HER o P b Fdpimind, mp” 1 %
- met hoxycar (236236t FARHMIS: (MrH)To= 330 (ptalmddfyZedisctidn oftlie correbpbrding ditro
Ersn- E)4 2;%%’2%"}7@ a@g{%ﬁ%ﬁﬁ%&%&rﬁga@w éxna(’)‘?p-lg_l—g)f)yr rol o[ 2, 3-d] pyri m di ne,

f} 6-(4-amino-phenyl)-4-benzylamino-7H-pyrrolo[2,3-d]pyrimidine (obtained by

reduction of the corresponding nitro compound with Raney nickel analogously to

Example 18),

g) 6-(4-amino-phenyl)-4-[(3-chloro-benzyl)-amino}-7H-pyrrolo[2,3-d]pyrimidine

(obtained by reduction of the corresponding nitro compound with Raney nickel

analogously to Example 18),

h) (R)-6-(4-amino-phenyl}-4-[( 1-methoxycarbonyl-benzyl)}-amino-7H-pyrrolo[2,3-d}-

pyrimidine,

i} (S)-6-(4-amino-phenyl)-4-[{1-methoxycarbonyl-benzyl)]-amino-7H-pyrrolo[2,3-d}-

pyrimidine,

J) 6-(4-acetylamino-phenyl)-4-(3-chloro-anilino)-7H-pyrrolo[2,3-d]pyrimidine,

m.p. >310°C, MS: (M)* = 377,

k) 6-(4-carbamoylmethoxy-phenyl}-4-(3-chloro-anifino}-7H-pyrrolof2,3-d]pyrimidine,

m.p. 297-288°C,



k) 6-(4-carbanoyl met hoxy-phenyl)-4-(3-chloro-anilino)-7H pyrrolo[2,3
dlpyrimdine, mp. 297-298[err]C WO 97/ 02266

PCT/ EP96/ 02728 -66 - 1)

6- (4- am no- phenyl ) - 4- (3-nmet hyl -ani l i no) - 7H pyrrol o[ 2, 3-d] pyri m di ne, mp.
288-290[ er r ] GylodRhssged by reduction of the correspondi ng niettgpssaapsund

w th Raney ni ckel anal ogously to Exanple 18), m

6- (4- am no- phenyl ) - 4- ( 3-chl or o- 4-f | uor o- anfé 4 no) - 7H
-pyrrolo[2,3-d]pyrimdine, mp. >300[err]C, M5 (M[err] = 353 (obtained by
reduction of the corresponding nitro con;)ound wi t h Raney ni ckel anal ogously
to Exanpl e 19) 6-(4~|9mmo-phenyl)-4~(3 methyl-anilino)-7H-pyrrolo[2,3-d]pyrimidine, m.p. 288-290°C

(3, 20eLy! ToaanBBEpdodhi Lot 9@“‘#8'““‘%%9”‘”’“* S

(MJerr] = malogyusly to Example 18),

6- (3-am no- pgﬁﬂy mZGE(- I ne,
293- 295[ err] Lt aﬁ\éghg'z;re lﬁ‘t%r{))ﬁmg% lﬂ%’(’)ir‘? spo ﬁl{“’zd;ﬂoedconpound
wi t h Raney n@l@eﬂ@ﬁ@'ﬁ%— L B9 (obtainggiay|reduction ofghe correspondmg nitro

6- (4-car gggyg%wgw %ﬂ?ﬁ?ﬁ%n‘*&!feﬁaﬂﬂd&ﬁ&yﬂhﬂ@ﬁ?"" pyrrol o[ 2, 3-d] pyrimdin
e, mp.

6- (4- Fbenzyl (ﬁ&)ﬁdém?ﬂumhﬁw‘}r}k(%ﬁb'ﬁ%mlwok@'ﬁmlmmﬂme 7H-pyrrol of 2,
3-d]- pyrim o

6- ( 3- car banoy %&rﬁox [epg@%aggﬁ%&;sytgg%?gleazr}? |nl‘ Fr’]0>)3_°9|_?_ ;r)vilsrlg 10[3373 d]l pyrimd
i nt(a mhlp 283:)fmmgm-g;;nyl)-ct-(%chioro-ar;hno);J?H—psiJr:olo[z 3-<3I;]Ipynmlc£ne m.p. 293-295590 .-
o or.0 Aabiairg by Sac iRl L AERSHAG Hik Uil B Rarle rhckel Shafdle? >
pyri m di ne, ﬂ{(} 3 4

4- (3-chl oro- amslyltnﬁ)talBP*?SShet hoxycar bonyl nmet hoxy- phenyl ) - 7H pyrrol o[ 2, 3-d] -
pyri m di ne, ,5,]&:,9 (3. 7H-

6- car boxy- 4(?&%@?@%&%10 - I—t'ﬁ?/r(? ghl%r[o—amlmc(:} T’[S-'y‘rnlmr%I (?l:rafg]pyﬂmidme'ZQO[err] C,
FAB- VB: (M+H)’[‘€r ??5-3072 9, V)

4- (3-chl oro- Eﬁ L_&g&g}ﬁé@mf@eﬁ%ﬁh&iﬂ pirfBidth B&y. ™ P-
:zsé

>290[ err] C,
6- n- but yl am W@ﬁ\‘%iﬂp :0r 0-ani | i no) - 7Hpyrrol o[ 2, 3-d] pyri ni di ne,

2 3-chi oro- AR g Eo S e e T AR Iy oy i
e, mp. >300[®BPr P83 &5&@» MS: (MrH)[err] = 393, )
Sgééccakfzmsghqg*“%'ﬁa’“ﬁ‘gfbﬁﬁé’%;@é‘ R RLPh ARl Ul e, P
pyrimidine, m.p. 262-264°

1) 4-(3-chloro-anilino)-6-(3-methoxycarbonylmethoxy-phenyl)-7H-pyrrolo[2,3-d]-

pyrimidine, m.p. 225-227°C,

u) 6-carboxy-4-(3-chloro-anilino)-7H-pyrrolof2,3-djpyrimidine, m.p. >290°C, FAB-MS:

(M+H)* =

v} 4-(3-chloro-anilino)-6-ethoxycarbonyl-7H-pyrrolo[2,3-d]pyrimidine, m.p. >290°C,

FAB-MS: (M+H)* = 317,

w) 6-n-butylaminocarbonyi-4-(3-chloro-anilino)-7H-pyrrolo[2,3-d]pyrimidine, m.p. 282-

284°C, FAB-MS: (M+H)* =

X} 4~{3-chioro-anilino)-6-{4-ethoxycarbonyl-phenyl)-7H-pyrrolo|2,3-dJpyrimidine,

m.p. >300°C, FAB-MS: (M+H)* =

y) 6-(4-carboxy-phenyl)-4-(3-chloro-anilino)-7H-pyrrolo[2,3-d]pyrimidine, m.p. >300°C,

R = 0.47 {(ethyl acetate/methanol [6:4]),



WD 97/ 02266

PCT/ EP96/ 02728 -67 - z)

6- benzyl am nocar bonyl - 4- (3-chl oro-anilino)-7H -pyrrol o[ 2, 3-d] pyri m di ne,

m p. (deconp.) 295[err]C, FAB-MsS: (MtH)[err] = 378, za)

4- (3- chl or owgyYsiehste) - 6- (N-[ 3-net hyl -but -1 PCT/EP96/02728

-yl ]-carbanoyl)-7H pyrrol o[ 2, 3-d] pyri m dine (cf. Exanple 45), mp.
304-306[err]C, FAB-Ms: (MtH)[err] = 35867zb)
5-(anilino-nethyl)-4-(3-chloro-anilino)-7H pyrrol o[ 2, 3-d] pyri m di ne and zc)
5-(anili no-nmethyl)-4-(3-chloro-anilino)-6-nethyl-7H pyrrolo[2,3-d]pyrimdin
e. . The abﬂ)\@bﬂﬁﬂhﬁgiﬁbeﬂbmmwaﬁerﬁngE&ﬁ?ﬁlp%?létﬁﬁrd]ﬂﬁ%idiﬂéle, OI20f , 20g, 20l
and 20m are_prefera i aj . ugtlon of the corresponding nitro
conpound wi P %ﬁg@ph%@% eéﬁ'%g%ﬁ@ﬁf %%A'Exarrpl e 18. Exanple 21:

6- (4- _Ag etyl ﬁr}ﬂezxmwﬂaﬂn)nggs«ﬂi@gieﬂfyﬂb@ﬂL%I}Mawﬂdwl )pg‘ﬁﬁwdo%it [£3-d ﬂ%\iding _

pyri m di ne e . . of acetic anhydride is
added to O. §XEWP§Q%MP)M&3%§ ‘?Mﬁoaﬁ H¥2 ass]

phenyl) - 4- (@a)‘st(bﬁiﬁﬁb aamyuy-aqé ctﬂbbmmrnaj nﬂ%yﬁommfdwﬁnﬁauﬁ@aws pended in 0.5

m of r|d|ne on Is stirred at err]C for 1 hour
unti gg st 2 5r(RY 'W%’SY‘&‘S?? -ghlpror "'f‘ﬂ) ?’ﬁl@“‘ﬂ_&* PTW@°[?@&'\'JP}'WH"' xture is

poured into 50 m of ice-water, and the precipitate is filtered off and

o o S R R R
m p. > 310CarelyiRefefahly[obtairied-by3&duction eitherporeespandingweitrd obrhpmindgvithdapeyinds ar e
pr epar ed an%@ﬁ%@ou&@tﬁ%l@ﬁ. or to the other Exanples given

t hereafter
4- (3-chl oro-anilino)-6-(4-propionylam no phenyl) - 7H—pyrro| 0[2 3-d] pyrimdin
e (preparedg 1 & Mlerr] =
391, b) 4-(3-chloro-ani - (3-propronylam no-phenyT) -
- pyrrol of 2, pydmidine (g §K#@'€Bﬂépar ed anal ogously to Exanple 21); mp. >
?%)[ gr E LC U@Srr(l 5&mirol) o?a@e%éanﬁ))dnde is ac}ded tto 029(0 56 mmol f6-(4—am| (2, 3-d]
ace m no- phen enyl -e n rrol o py
ri mdine (pP'é%'é(ﬁ'éd &H@ﬁﬁﬁylﬁ@ W'&’%"@B&rﬁﬁ%@yrﬂ;}/’e ﬁ?i?ené%ﬁiﬂ"@eﬁjﬁé? VS:
(MJerr] pytikinegland the reaction mixture is stirred at 0°C for 1 hour until no starting matenal
(R) 4[(1p tf%} [ oI ) no-.phenyl ) -7 yrrol o[ 2, 3-d
D yrt i o RO e T B dion Bk ¥ Bl B8 e ter) a8
precipitate is filtered off and washed with hexane. The crude product is chromato-
graphed on a silica get column. The title compound is crystallised from THF/ethyl

acetate/hexane; m.p. > 310°C; MS: (M)t = 377.

Example 22: The following compounds are prepared analogously to Example 1 or to
the other Examples given thereafter:
a) 4-(3-chloro-anilino)-6-(4-propionylamino-phenyt)-7H-pyrrolof2,3-djpyrimidine
{prepared analogously to Example 21);
m.p. > 300°C; MS: (M}+ =391,
b) 4-(3-chloro-anilino)-6-{3-propionytlamino-phenyl)-7H-pyrrolo[2,3-d}pyrimidine
(prepared analogously to Example 21); m.p. > 300°C, MS: (M)* = 391,
c) (R)-6-{4-acstylamino-phenyl)-4-{(1-phenyl-ethyl)-amino]-7H-pyrrolof2,3-d]pyrimidine
(prepared analogously to Example 21); m.p. 304-305°C; MS: (M)* = 371,
-d) (R)-4-{(1-phenyl-ethyl)-amino}-6-(4-propionylamino-phenyl)-7H-pyrrolof2,3-d]-
pyrimidine; MS: (M)t = 385 (cf. Example 28a) and



WD 97/ 02266 PCT/ EP96/ 02728
-68 - e)

(R) - 6-(3-acetyl am no- phenyl ) -4-[.(1- phenyl - et hyl ) - am no] - 7H pyrrol o[ 2, 3- d] py
rimdine; mp. 150-180[err]C M (M[err] = 371. Exanpl e 23:

4- (3- Chl or o- g dioRsel - 6- (4-i sobutyryl am no- phenyl ) - 7H- pyr r olpérarodn2728
pyrimdine 02 g (0.56 nmol ) of

6- (4- am no- phenyl ) -(3-chl oro-anilino)-7Heépyrrol o[ 2, 3-d] pyrimd- ine and
0.064 m (0.62 mml) of isobutyric acid chloride are stirred at O[err]C for
2 hours wwth 1 m of abs. dinethylacetamde until there is no starting

mat erial | egy (H)B-(Biaeemhﬁimomnyip&qnipﬁanyriettM}emirio@-?ﬁqurreldizlaqdi}pyrﬂﬂdiﬁb; of

i ce-wat er and tggﬂr&%j@ [e ;)ltates The product is extracted wth

appr oxi mat eF&Pé Fl@\ ate, approxinately 2 m of THF and 20 ni
of 5 % aqueous NaHCO3 sol utlon The organic phase Is washed with water,
dried and cancer ) '-II|S|ng

Mor e t|tlem__ S obtalned fromthe not her Ilquor by the addltlon of

nexane. 7 Bpe @%&5&@@ e AP 3 Rsoa o1 it k! o1 1

4- (3-chlor omranunmxm(q szmn\czl)lai}doaummama'dgrid)saﬁ-lsﬁmadmmq By 3-hdimsyr i m di ne
; mp. > 300

4-(3-chl or o HE)%%Q PW’?‘&“Q%?%%M %‘ﬁfeﬁ 9? WWS)'"%MVF]‘“ tPFI-T}S?r rol of 2, 3-

d] - pyrim dithe ream»qm mbetuBDis[peurel@)to BABY bBrce-iviteriahd the|produd¢Oirecipilates.

4 <3 Ch' or O;g%gohﬁg)is %@eh%ﬁﬂﬁ%ﬁ%ﬁ@éﬁ% RS Bi addinB)dpbRixdteni 2GaPy i mi di

2 (3 "ehi or o oBTHE anh30 Bl ¢ Fecopous NaHGR relutRR e organianheseisrashed d] pyri mi di
ne, mp. = ﬁﬂﬂfnﬁfe@,]&]edyﬁd c&ﬁ\@bk@été& bye%@mﬂon,@f@@r@ 35!npound crystalhsing

4-(3-Chloro-anilino)-6-(4 yl am no- pheny| ) yrrolor[2 - primdine
At 5[err]C, o4t 5hg @PPPFatQP@SYM and yrashechithh Ef%?'g)él agplatey E‘bl"tleo 0.3 g (0.89
nol ) of 6- cémpound is obtained from the mother liquor by the addition of hexane; m.p. > 300°C; _
am no- phenyhi_s-.ﬁw&?: | oro-anilino)-7H pyrrol o[ 2, 3-d] pyrimdine dissolved in
15 nm of TAF ‘reaction mxture is stirred at 5[err]C for 24 hours
(orange solution). Then 75 ng (1.15 mml) of sodi um cyanoborohydride are

added. The eagmbleol: HAb ihbfio'camabisth 8 fbards bAISJGY B Bfbfito 25: T 00T

t enperat ure
a) 4—(3-chioro-amlino)-s-(4-pwaloylammo-phenyl)-?H-pyrrolo[z 3-dipyrimidine;

m.p. > 300°C; MS: (M)* = 419,

b) 4-(3-chioro-anilino)-6-[4~(DL~2-methyl-butyrylamino)-phenyl]-7H-pyrrolof2,3-d]-
pyrimidine; m.p. > 300°C; FAB-MS: (M+H)* = 420,

¢) 4-(3-chioro-anilino)-6-(4-isovalerylamino-phenyl)-7H-pyrrolo[2,3-dJpyrimidine;
m.p. > 300°C; MS: (M) =419 and

d) 4-(3-chloro-aniiino)-6-{3-isobutyrylamino-phenyl)-7H-pyrrolof2,3-d]pyrimidine;
m.p. > 300°C; MS: (M)* = 405.

Example 25; 4-(3-Chioro-anilino)-6-(4-ethylamino-phenvl)-7H-pyrrolo{2,3-d}-
pyrimidine

At 5°C, 110 pi (1.93 mmol) of acetaldehyde are added to 0.3 g (0.82 mmol) of 6-(4-
amino-phenyl}-4-(3-chloro-anilino)-7H-pyrrolof2,3-d]pyrimidine dissoived in 15 mi of
THF and the reaction mixture is stirred at 5°C for 24 hours {orange solution). Then
75 mg {1.15 mmol} of sodium cyanoborohydride are added. The reaction solution is
stirred for a further 5 hours at room temperature and then concentrated by



WD 97/ 02266 PCT/ EP96/ 02728

-69 - evaporation in vacuo. The residue is taken up in ethyl acetate and
adjusted to pH 2 with 1IN HO. The ethyl acetate phase is washed with water,
dried and concentrated by evaporation. The crude product is chromat ographed

over a siliogo®eb22e9! um. The title conpound is crystalli segricpeszrs
nmet hanol / hexane or ethyl acetate/hexane; mp. 265- 270[err]C, M. (M][err]

= 363. Exanpl e 26: The foll ow ng conpoffids are prepared anal ogously to
Exanpl e 25: a)

(R) - 6-(4-di et hyl am no- phenyl)-4-[ (1-phenyl -ethyl)-am no] - 7H pyrrol o[ 2, 3-

d] pyrim di nevapmqnon 286:c3 NMhe redidie idskef hp freeth)! acetdtetandlaidjusted to pH 2

4-( 3- chloro ) i m di ne
. 270 W INHRRHR el ?kﬁ& el YRR wardh ol At Gnontile '

6- (4- ani no- p¥apatatipn. Jhe cgiderr isiehromatogranhegd pvers ﬁ!@@l@ﬁlmm iThedilee with

formal dehydg) d i staihsed from methanol/hexane or ethyl acetat m.p. 265-.
4- (8- chl oro- anlélhl}]noscr% c,y | am no- phenyl )-7I¥I- pyrr%/r.e)[afe (?]'pyrl m di ne;

MB: (M [ err P7CC3MS: —63536 (4- di net hyl ani no- phenyl )-4-[ (1
- phenyl -et hyl )-am no] - 7H pyrrol o[ 2, 3-d] pyri m di ne. Exanpl e 27: Reduction

of the correspondin n|t 0 CO ound wi t h Raney ni ckel anal ogously to
Exanpl e 18 ;r_&nalsﬁg oliowig FAmRSHIEE ArReparsd analogously to Examiple 25:

?nl(o“ gg”lngg e )é:dfbg(XFBannm uénybaqwbmwmm%mum%ﬂ[&o[@ad] pyri mi di ne,
(R)-6-(3-an${% 'h %‘1’\%&7("8““% L 38633

- phenyl - et hi) t}-(aachloro-}aniﬁmb)fﬁderheﬂhﬂa&dm}mnﬂmtdl-ipmolo[amfxi]mntmne;FAB— MS: ( M+H)
330, c¢)

(R S) - 6- (4 g‘ r%g'}:z) Zecr? Ms gm )[ (] 135(33(f°rﬁ'ﬁ8 rd "c‘)"npﬂ%?\ rﬁ“‘%’f ?nf S4~ammo- Tenypi_ pyrrol o[ 2
,3-d] - pyri ta-mlmranﬁnq)—?&mmmp@ﬂnyp@dnmm\rgmqlmm@er r] 364. Exanpl e
(22) Ih[e( ];Lo:oh’e)%| et hﬁﬁﬁ*ﬂﬁ‘ﬂﬁ%ﬁ'ﬁ&gﬁﬁﬁf’onyﬁﬁmﬁ#’g %R@?@pbgyfrl ol g% 2. 3-d
- pyrimdi M =838 [err] = 385 (cf. Exanple 22d), b)
(R -4-[(1-plps w-dlﬁkWiahnrﬁiﬂ?mM) @1(13pnahﬂwu@mdnﬁm]w P2, 3-djprimidineo! of 2, 3-d

]- pyrimdine; NS
Example 27: Reduction of the corresponding nitro compound with Raney nickel
analogously to Example 18 yields the following compounds:
a) 6-(4-amino-phenyt)-4-(3-methyl-benzylamino)-7H-pyrrolo[2,3-d]pyrimidine, m.p.
291-293°C; FAB-MS: (M+H)* = 330,
b) (R)-6-(3-amino-phenyl)-4-{(1-phenyl-ethyl)-amino]-7H-pyrrolo[2,3-d]pyrimidine,
amotphous, FAB-MS: (M+H)* =
¢) {R,S)-6-(4-amino-phenyl}-4-[{1-(3-chioro-phenyl)-ethyl)-amino]-7H-pyrrolof2,3-d}-
pyrimidine, m.p. 281-283°C; FAB-MS: (M+H}* = 364.

Example 28: The following compounds are prepared analogously to Example 21:
a) (R)4-{(1-phenyi-ethyl)-amino]-6-(4-propionylamino-phenyl)-7H-pyrrolo[2,3-d}-
pyrimidine, MS: (My* = 385 (cf. Example 22d),

b) (R)-4-[(1-phenyl-ethyl)-amino]-6-(3-propionylamino-phenyl)-7H-pyrrolo[2,3-d]-
pyrimidine; MS: (M)* = 385.
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PCT/ EP96/ 02728 - 70 - Exanpl e
29: The foll owi ng conpounds are prepared anal ogously to Exanple 23: a)

(R) -6-(3-isobutyryl am no-phenyl)-4-[(1-phenyl -ethyl)-am no]-7H pyrrol of 2. 3-
d] - pyrim diweeroreds. 206- 208C, FAB-MS: (MtH)[err] = 400, Bcr/Er9sn2rs
(R)-6-(4-isobutyryl am no-phenyl)-4-[1

-phenyl -et hyl ) -am no] - 7Hpyrrol o[ 2, 3-d] =7Byri mi dine, mp. 296-297[err]C,
FAB- M5: (MtH) + = 400, c)

(R)-6-(4-pival oyl am no- phenyl ) -4-[(1-phenyl -ethyl)-am no]-7H pyrrol o[ 2, 3-d]
- pyri nm di nExample 23> T BipwiRgBomBoundiviatd prepargd analdgbusin tb EYample 23:

e m i nbl e S BBE RN o e KRR i BhingE &%ei%@f S

4( 3- Chl or o- pyrinhidine,)m.g- 206-208ACXFARMSO (M+H)blxet®pl ) - 7H- pyrrol or [ 2, ]

di
4y£:|hlmor gng ?P&gﬁox%gg'?gggr@@ ﬂé“ﬁzé“wp“’“%}"““gﬁ' n}m?;-ﬂ-ﬁ-pyrrolo 2 3'dh| ne are
heat ed undepYireiting,m.por9 '@ &8 (6 mml) of 3-chloro-
ani line andg ﬁ(e )Jéi(wfvamyianﬁwenyﬁhquIﬁhbhmﬂglm 7HyRbILRSE d]-

chromat ogr a d on a colum o iﬁ or crystal Ilse from
tetrahydrofHYrHW"B?-éFﬁy?3%QﬁeFAB (M""ﬁ 61‘,‘3 AB- V5. (MtH)[err] = 393.

Zhi star g l nt A wmm&gmqua d}ﬁh&l@u@l)-a?uﬁl]f?-p%ﬁe@za-dl- Al |
m no- 3- et hox car bony Y, pheny pyrrol e Anal ogously
to Step 8. 1PYHM ggbﬂgﬁéﬁ)é‘bgﬁé‘ﬁ@wdfﬁyacetlc acid ethyl ester
hydrochl oride in 40 of absolute et hanol are reacted with 2.0 g (29.5
mol ) of sodi 1. 4. |

2- br ono- ( 4- ' = ] f )
150- 151 C; Merr] ~ 302. St ep 30 2

6 (e 4B goxggga P,B?%b% RW@%\%MK%%&% ﬁ?ﬂkn%ar py,é,,gﬁérsfg?ﬁlogg?usl y to
car bo nyl - phayrwyimg Bredygatas! undsr efiweter 3§ hoursMith0:63 ‘Pﬁe M} ofgqhasoeet i ve gas

over ni ght  Wahifineldhd B2 ff of nBUEAL. e tifle aargﬁuunwe.aapcﬂ?orﬁata&mmedf&w ¢ acid.
Wor ki ng-up a aI OSfUS| tl e conpound 8 > 250C,

he
FAB- MS: ( I\/HrFﬁ P@p snhca{qglor crystglhsed%ro%l tetrahydrofuran/diethyl ether m.p.: > 300°
FAB-MS: (M+H)* = 393,

The starting material is prepared as follows:

tep 30.1: 2-Amino-3-etho onyj-5-{4-etho: I-phenyl)-1
Analogously to Step 8.1, 4.92 g (25.5 mmol) of 2-amidino-acetic acid ethyl ester
hydrochloride in 40 ml of absolute ethanol are reacted with 2.0 g (29.5 mmol) of
sodium ethanolate and 4.0 g (14.8 mmol) of 2-bromo-{4-ethoxycarbonyl)-
acetophenone to form the titte compound; m.p.: 150-151°C; MS: (M)* =

Analogously to Step 8.2, 2.6 g (8.6 mmol} of 2-amino-3-ethoxycarbony!-5-(4-ethoxy-
carbonyl-phenyl)-1H-pyrrole are heated at 150°C under a protective gas overnight
with 19 mi of formamide, 8 mi of DMF and 0.6 ml of formic acid. Working-up
analogously to Step 8.2 yields the title compound; m.p.> 250°C; FAB-MS: (M+H)* =
284.
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-71- Step 30. 3:

4- Chl or 0- 6- (4- et hoxycar bonyl - phenyl ) - 7H pyrrol o[ 2. 3-d] pyri m di ne

Anal ogously to Step 8.3, 1.45 g of

6- (4- et hoxycwoxsamyies phenyl ) - 7H pyrrol o[ 2, 3- d] pyri m di n- 4- glcTvRPodiberad  of
phosphorus oxychl oride are heated under a protective gas for 2 hours and
wor ked up, yielding the title conmpound; -Mip.: 250[err]C (deconp.): TLC
Rlerr] = 0.63 (ethyl acetate/hexane [1:1]); FAB-MS: (MtH)[err] = 302.
Exanpl e 31:

4- (3- Chl or o-Sie r pydrhiging. 3- d] -

01110 i SR 3o PSSR AR TGOS 2 ™

(MrH) [err] <igg@idin-4-phin 1§mi of Phagpherue pxyshlofide aletheateddinder o pbleotive: gas St ep

31.1: 2- Anmi gy JWW%Q? 3@(.@@5[ rol e The
title conpounﬁs obt al ne g '{?:i bt R&‘%b %deéc% %{i[err]c;
TLG R = 0. &= Wﬂymvlﬁeﬁm& nu),fiBi\]@( fﬁ?a- 302 Step 31.2:
6- ( 3- Et hoxycar bonyl - pheenyl ) - 7H pyrrol o[ 2. 3-d] pyri m din-4-ol The title
conpound i s obtai ned anal ly to Step 302 m p. >250[err ;
TLC- R] er r | = Exampler3): A43-Chioto-aniling)<o- oxyearbonyi-phenyl)-7hip: A Step
31.3: 4-Chl gcgmﬁhﬁ@ et hoxycar bonyl phenyl) TH- pyrrol 0[2 3-d] pyrim d| ne The
title conpo | S obtained . anal ogously to Ste >250 err] G
TLC-Rlerr] HI'1’8 tige cqrapqype '%RP&'%&%?Q'W&QQ@V E°15".31'§)PJ° 3%&3’ FvBI%OQ =302.
Exanpl e 32: ok6((8thdtcetateriesxahé [10)]); BABMS VMaeyy =B8Nyl ) - 7TH pyrrol o[ 2. 3-d] -
pyrimdi ne (see Exanple 20y) 0.2 g (0.51 mmol) of

4- (3-chl oro-anilino)-6-(4-ethoxycarbonyl - phenyl - 7H pyrrol o-

[ 2, 3-d] pyri Fhdistagtinganaterisl isabtaimediasFolidwsof absol ute et hanol, is heated under
reflux with 62.7 ng (1.52 nmmol) of |ithium hydroxide, dissolved in 1 m of
water, until, in the TLC aII t he startlng rraterlal has d| sappeared (12
hours). The s3eRak.1: are gthaxyog i

solution, theedss bé:ﬁﬁ&ﬂ& %dm&méu ﬁfandyohay w@:eaaa 1bﬁ1' 6‘9136 137°C; TLC-
Rs= 0.37 (ethyl acetate/hexane [1:1]); MS: (My* = 302.

Step 31.2: 6-{3-Ethoxycarbonyl-phenyl)-7H-pyrrolof2.3-dlpyrimidin-4-ol
The title compound is obtained analogously to Step 30.2; m.p.: > 250°C; TLC-R; =
0.28 (ethyl acetate/hexane [1:1]); FAB-MS: (M+H)* = 284.

Step 31.3: 4-Chloro-6-(3-ethoxycarbonyi-phenyl}-7H-| 3-dpyrimidine
The title compound is obtained analogously to Step 30.3; m.p. > 250°C; TLC-R; = 0.62
(ethyl acetate/hexane [1:1]); FAB-MS: (M+H)* = 302.

ample 32: 4-{3-Chloro-anilin 4-carboxy-phenyl)-7H-pyrrolof2
pyrimidine
{see Example 20y}
0.2 g (0.51 mmol) of 4-(3-chloro-anilino)-6-{4-ethoxycarbonyl-phenyt)-7H-pyrrolo-
[2,3-d]pyrimidine, dissolved in 1.2 m! of absolute ethanol, is heated under reflux with
62.7 mg {1.52 mmol) of lithium hydroxide, dissolved in 1 mi of water, until, in the TLC,
all the starting material has disappeared {12 hours). The solution is cooled to RT and
adjusted to pH 2 with TN NaOH solution, the desired product precipitating and being
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-72- filtered off. The title conpound is recrystallised from

et hanol /water or THF/ hexane; mp.: > 300[err]C, R err] = 0.47 (ethyl

acet at e/ net hanol [60:40]), FAB-Ms: (MtH)[err] = 365. Exanpl e 33:

4- (13- Chl or 0- ¥y $id3sks - 6- (3- car boxy- phenyl ) - 7H-pvrr ol o[ 2. 3- Glepmpénsisdi ne
The title conpound is obtai ned anal ogously to Exanple 32; mp.: > 300C,
Rlerr] = 0.5 (ethyl acetate/nethanol [60:720]); FAB-Ms: (MtH) + = 365.
Exanpl e 34: 4-(3-Chl oro-anilino)-6-(4-nmethoxycarbonyl - phenyl)-7H pyrrol o-
[2.3-d]pyrimdine 0.5 g (1.37 mmol ) of

4- ( 3- chl or ofisered bficTheditie Lompolraiiy reshystafiispd fomehanolwdter, @ TelF/hepgme; mi di ne

017 of caMRenPCaR S H M achelbmeRnbIREAof Rapiie: (k- 88" '

stirred in methanol/diethyl ether. The crystals are filtered off and then

suspended | " G PH 7-8 with
sodi um hydr n. The

crystals ar@lﬂ!ﬁl&!ed off W|th suctlon vvashed vvith wat er, met hanol and

diethyl et h%e%ﬁ&'c&lﬁb&ﬂdu&%&mﬁé&é&l@&ﬂﬂ?%‘éﬁnﬁﬂ@ﬁ%?1% ped bé"ct g m of

col ourl ess cwgt al R ']é I'uene/ ét I acetate
[3:7]): FAB{®hY! aceipiafimet ﬂdﬁw FAB )"35365The f ol | owi ng corrpounds are
prepared anal ogously to Exarrpl e 34: a)

4-(3-chl oro- anI | 7Hpyrrol o] 2, 3-d rimdin
e-(mp- S S '. %2‘[ le I;'ro"o' ]pyl !

4-(3-chloro ﬁa.dﬁm(4 propyl oxycar bonyI phenyl )-7H pyrrol o[ 2, 3-d] pyri m
?:\/Ir’:ﬁi) +m—p4op 5g(1.37 m 3of ll-(a-chloro-langlmo g—(‘i-gacrgéx?r:[ %{ar?y )1(7%33(40%0[21 li-d) FAB- MB:
4-(3-chl oromiamcs);sﬁer(dédirsmmrmmhmmribnwédpdmyéﬂ);x?dﬁzpynbmlvﬂih& 3-d] pyr

i( WHT) Fgf (] M Iy.1 Al wgn;%ggéc? ng%rsulurﬁ: a%lcf' ’]‘hé &;la%ln i@&&tcgﬁtgt&e%%ns%rrL& inl] ); FAB-MB:
4- (3-chl or o%ﬁﬂmﬁ@?ﬁhﬂe\tﬂeﬁ Theoarystals arectitierasiofi anditenduspétided i methefd/- 3- d] pyr i

mi di ne; ?W ﬁf@i&b&l&n BGaubtba T Bkt 48 Vi dluiyBl e RYBBARE sbidiich )

FAB- V5. (lVHr 2266
PCT/ EP96/ 02 B4 stlrred at RT for 30 min. The crystals are filtered off with suction, washed with

water, methanol and diethyl ether and dried. The title compound is obtained in the
form of colourless crystals, m.p. >300°C; TLC-R; = 0.6 (toluene/ethyl acetate [3:7]);
FAB-MS: (M+H)* = 378.

Exampie 35: The following compounds are prepared analogously to Example 34:

a) 4-(3-chloro-anilino)-6-(4-ethoxycarbonyi-phenyl)-7H-pyrrolof2,3-djpyrimidine;

m.p.: > 300°C; FAB-MS: (M+H)* = 393,

b) 4-(3-chlioro-anilino)-6-{4-propyloxycarbonyl-phenyl}-7H-pyrrolof2,3-djpyrimidine;
m.p.: > 250°C, Ri= 0.41 (ethyl acetate/hexane [1:1]); FAB-MS: (M+H)* = 407,

¢) 4-(3-chioro-anilino)-6-(4-isopropyloxycarbonyi-phenyl)-7H-pyrrolo[2,3-d]pyrimidine;
m.p.: > 250°C; R; = 0.41 {ethy! acetate/hexane [1:1]); FAB-MS: (M+H)* = 407 and

d} 4-(3-chioro-anilino)-6-(4-isobutyloxycarbonyi-phenyl)-7H-pyrrolo[2,3-djpyrimidine;
m.p.: > 250°C; R; = 0.48 (ethyl acetate/hexane [1:1]); FAB-MS: (M+H)* = 421.



-73 - Exanpl e 36:

4- (3-Chl oro-anilino)-6-(4-dinethylam nocar bonyl - phenyl ) - 7H

pyrrol o[ 2. 3-d] pyrim dine 369 ng (1.01 nmol) of

6- (4- car boxy- phenyl ) -4-(3-chloro-anilino)-7H pyrrol o[ 2,3-d]- pyrimdine,
0.4 M (2.3 @pdneaizk di nethylamne and 0.3 ml (1.51 nmot) aicratdéiedsss drich)
in 10 M of DWVF are stirred at RT for 1 hour. The brown suspension is
diluted with water and filtered and the €73¥stals are washed with water,

met hanol and diethyl ether. The title conpound is obtained in the form of

col ourl ess cryst aI S, mp. > 250[ err] C, FAB- Ms: (MH—l) [ err] = 392. Exanpl e
37: 4-(3- ChiBample86:|4 o )6y aitmethy ianiinecs

pyrrol o 2, 3- R:Y k 1 g t|tIe conmpound i s obt ai ned anal ogously to
Exanpl e 8; FAB-MS: (MtH)[err] = 420. Exanpl e 38: The

fol | owi ng cc8$cmm(j 01smqnolaepfaﬁ-éﬁcaahmdyq:@emﬂ)-ﬂ&dxl&&mihh@)-%pyrmlofz 3-d}-

3L o 00 BB Bl o) Py i ne
-6-( 4 Hy dr oxldgeiany 19 mhof RME grecstipted at RY Ifgr-Tahdundihe browry suspension is diluted _
[2.3-d] pyri ’mihrWatJMdtfﬂlHeﬁ aﬁ@ ’lmﬂﬁgéia!s bfd Jdkhel %m&:%ﬁﬂ%ﬂ%&& pwder IS

obt ai ned anal ogousl renovi ng the net rou

(R) - 6- (4- netq;lag(y'ﬂm{glﬁfpymguq lgobtamed in the form of colourtess crystals m p. >250°C
phenyl - et hyl pagagpish@d-+HjH=raop! ol of 2, 3- d] pyrr m dine with boron tribrom de;
mp. 216- 21 8[err]|C, FAB-Ms: (I\/H—i)[err] 331. The starting material is
prepared as follows: Step 39.1: (R -6- (4 Met hoxy- phenyl ) - 4-[(1-

phenyl - et hyl Orioed \atia R M4-conpound is
obt ai ned anal o 0 Iy to anple 8 or 9 from 4-chl or o- 6- (4-

met hoxy- phewm&[’g 3-d]pyrimdine and (R -(+)-1

- phenyl - et hyfhertitia eompoundlisibistainbd analpgousdiyte Erathpsie 8] fp. EABaIG FABNRS) [err] =

345. %WQZQQZZGG

PCT/ EP96/ 027

Example 38: The foliowing compound is prepared analogously to Example 25:
4-(3-chloro-anifino)-6-(3-dimethylamino-phenyl)-7H-pyrroto[2,3-dJpyrimidine; m.p. 282-
284°C; MS: (M)*+ = 363.

Example 39: (R)}-6-(4-Hydro: henyl 1-phenyl-ethyl)}-amino}-7H-pyrrolo-
[2.3-dIpyrimidine

The title compound, in the form of a colouriess powder, is obtained anatogously to
Example 10 by removing the methy! group from {R)-6-(4-methoxy-phenyl)-4-{(1-
phenyl-ethyl)-amino}-7H-pyrrolof2,3-d]jpyrimidine with boron tribromide; m.p. 216-
218°C; FAB-MS: (M+H)*+ = 331.

The starting material is prepared as follows:

Step 39.1: (R)-6-{4-Methoxy-phenyl)-4-[(1-phenyl-ethyl)-amino]-7H-pyrrolo[2,3-d]-
pytimidine

The title compound is obtained analogously to Example 8 or 8 from 4-chioro-6~(4-
methoxy-phenyl)-7H-pyrrolof2,3-d]pyrimidine and {(R}-(+)-1-phenyl-ethylamine in
n-butanol; m.p. 256-257°C; FAB-MS: (M+H)* = 345,




- 74 - Exanpl e 40: 4-(3-Chloro-anilino)-5

- di et hyl am nonet hyl - 6- (4- hydr oxy- phenyl )- 7H pyrrol o[ 2. 3-d] pyri m di ne The
title conpound is obtained anal ogously to Exanple 3 from

4- (3-chl oro-anilino)-6- (4-hydroxy-phenyl)-7H pyrrol o[ 2, 3-d]pyrim dine and
N, N - di met hylg ébdx! enei mroni um i odi de; m p. 243-244[ err ] @crhPosiids[ err] =
393. Exanpl e 41:
4-(3-Ch|oro-aniIino)-6-ethoxycarbony|-7Fﬁﬁyrrolo[2.3-d]pyrinidine Under an
argon at nosphere, 29.0 g (128 mml) of 4-chl oro-6-ethoxycarbonyl -

pyrrol o[ 2, 3- d]pyr|n1d|ne and 18 0 nm (171 nnDI) of 3- chloro an|I|ne in 430
m of n- but Exampieds: ' - cihdunethyia ety 6r{4 :

after =1 howyy, spen5|on fornB) The reaction mxture is
cooled to —9 r8fifa 8 ﬁﬁh m of isopropanol/hexane (1:1) are added

t her et o. Thahe titeoompound is obteined analngeusiydo Example SrpnadrB-chieromniiciojed- i s

filtered of ﬁﬁﬂnw PAHd di et hyl
et her vyi el dg Fﬁ% n%)td}ﬁdrll 28 [err?mlevR (Ph&ﬁs)%ﬂﬁrelﬁﬁt J‘%‘%%*ang}\lo.% (2
sb, 2HN), 8logige;r.p. 34-’1!;24480'1MS((M 393 7. 78 (dm J=8, 1H), 7.76 (s, 1H),
7.45 (t, J=8, 1H), 7.21 (dm J=8, 1H) 4.37 (q, J=7, 2H), 1.37 (t, J=7,
3H). The startln te |aI K rred as fIIows Step 41 1

2- Ani no- 3. SExpmEpleAl 4 = ‘ gHp [2;3-digyrimidine

of 2-am di ngnaérainiae o?acatudogmbrd 2estgeo12$ frmrol)m Qthfo?é-B-‘éﬂmoi%rboh lelﬂ-gs' Ann.

ST oons T BYTAOIE SR 4 1S (17 oo ?ﬁ%%%wvé?%wnl e the

course of 3@-bitanoiade stirkeel at @a0°d fon3 nbw&wmostmns‘sblesd Siea t-eichoat, e £thickC for 3
hours. The dark-hro [

ct | to. 1 1t f t
and extract §‘ﬂFp\ﬁm"Pf’fvm"F§) 'Iﬁgg“@?‘ﬁvgué?gg b (r)seqqﬁntg@'?ﬁ?‘{'ﬁ}?frg Ioltlrgeo:‘Na °
Ft hyl a;:et aisepepaivihexshe (Fh)mreagasu teRtuIRe rmsommﬁiwdsnsttrhune@otedwmw th 0.5
itre of wa err
concentr at e%g%th% vapgts's k’#ed%&°%%?@&h&%ﬁ vﬁ%ﬁ%@&%’gﬁﬁf“(@ g“@r ‘}'}m%ﬁ%’me/ et hyl
acetate [1: ﬂle}Wlﬁh@ryml@sstbatlﬂa campound:f iHNMBi (BMSD-ded IR Srand 0 5342 gb.e | d t he
titl I/
9'7 ! nggg”poﬁﬂﬁ) aMaRs, 1H /813 (R85 7 98 (MU= MH) OF 7 (<7 113%%?75&9&5, 39)/2 4
-75 - St ep-2A1dm, G, HilntRY EisdrRH) B3R 8 d3dy 3 pyrrol of 2. 3-d] pyri mi di ne

The starting material is prepared as follows:

41.1: 2-Aming-3,5-bis{ethoxycarbonyi}-1H-pyriole
At 0-5°C, 56.0 g (0.43 mol) of 2-amidino-acetic acid ethy! ester [for preparation see:
Liebigs Ann. Chem., 1561 (1881)} are introduced into 172 ml of DMPU. 56.0 ml (0.45
mol) of bromopyruvic acid ethyl ester are added dropwise thereto within the course of
30 min and the reaction mixture is then heated at 60°C for 3 hours. The dark-brown
reaction solution is poured into 1 litre of ice-water and extracted with 1 litre of ethyl
acetate and twice with 0.5 litre of ethyl acetate each time. The organic phases are
washed three times with 0.5 litre of water and 0.5 litre of brine, dried (NapSO4) and
concentrated by evaporation. Column chromatography (SiO», hexane/ethyl acetate
[1:1]) and crystallisation from diethyl ether/hexane vield the title compound; m.p. 147-
149°C; MS: (M)* = 226.



Wth the exclusion of air, 51.5 g (227 mmol) of

2-am no- 3, 5- bi s(et hoxycarbonyl) 1H— pyrrole, 455 m of formam de, 227 m of
DMF and 113 m of formc acid are stirred at 140[err] C for 27 hours. The
resulting yell ow suspension is cooled to O5[err]C. Filtering and washi ng
W th i sopropgpehpmesl hexane yield the title conmpound; [ err lpidridvbtezr2s
(DVBO-d[err]): 13-12 (2 HX), 7.99 and 7.11 (2s, 2H), 4.31 (q, J=7, 2H),
1.32 (t, J=7, 3H). Step 41. 3: -75-

4- Chl or o- 6- et hoxycar bonyl - 7H pyrrol o[ 2. 3-d] pyri m di ne Under an N2

at nosphere, 32.0 g (154 rrrml) of 6- et hoxycar bonyl 4 hydr oxy- 7H

pyrrol o] 2, 3-Siém4t. K N W davanoks R0 ‘ (338 mmol ) of

FOCl [err] anfin %r%ﬂﬁénbﬁ b1 i a@wﬂ oy S sm(a@g%rsg@&iﬁ& ' d

di ssol ves. ours' stlrrln T he "exc

distilled ofnyrrelssf@rm]@f@magv%ﬁz B\‘rﬁ@?’!ﬂf@ﬂé 3wl atfamyic aqﬁererséuyedata |s

suspended i 4B farzﬁﬁwou@eménﬂe&nﬁr@ gye@a@suéﬂéngﬁﬁ fcbodled t&‘@%b@q::‘t'&rﬁw%g | uene to
yield the t|tIe@§(‘)Nngoun ierr])

err DIVS
8.77 and 7. WA F§°Pr9Pa§?} 908[ exang Y‘%&ﬂhe ‘h‘e§8'L‘P?“ dy #N“ﬁwéoM%ﬁs er
product can mmtm()nrdshﬁ@mm(a bH), it @, oz, aﬂnamt(f,au apyby evaporation
and then stirring in ethyl acetate/water. Exanpl e
6- Car boxy- 4( 3- chI oro-anili no) 7H-pyrro| o[ 2. 3-d] pyrim d| ne A solution of 25
ng (0.6 mMvlStep |G Amidnendded dropwi se to a

sus pensi on ’
4- (3-chl oroqgnﬁjl%rr’lﬂﬁ? gnégaﬁg?)?{%}) mm)ofﬁ-reghoo?(magaogyldﬁ-w?%?d-f ne in 0.7
m of net hamyhololﬂfkd}w&nblmrarmuspemdedﬁ Rida 808imh (338 oarhélef AQCI3 4nd, hour s,

Lhen 0ol i A 2B AL Al il Al e Rt 11 00

Fllterlnga e Co
tlerr] (G ad[séﬂeq"’)c meeexrceSSme d!ﬁmsmp[féﬁ&"]: exteMEd zempemmpmmbsr) The

85( #g n( (E)sug ylre&é?%@@?é’&e\'ldéd fn0 ! A ice- @ ©oiuBAS, filtkhelhi RlaShedi vt tbi¥hd o M di ne

4- (3- chl or o-vigkd Herle cemeeuish Fa PhBRS “Cr PHAIMR §PMPO-dp) BF B @RS #i24(2%.ne in 1 nd
of n-butyl anammesm bantz), Bs6 ﬁOJ;7t 8K). BUrtiherprsductidi beadbBiineRl fophao!l ution is

trat t |,
i1t ered andifale REES °r?ﬁétﬁ§¢§%gamﬁ LR s T
282-284[err]C, TLCG-Rerr] 0.45 (CHerr]C[err]/nmethanol 10: 1) FAB- VE:

Qlh

(MtH)[err] 3 . / . g -

PCT/ EP96/ 02 le 42: 6-Carbo -btz-cﬂl%gg-gmﬁno 7H-pyrrolo[2.3-dipyrimidine Exanpl e
44: 6- Benzyl&amluﬁnaa?fﬁﬁmd(D@IOGO&hfldOblezQirrﬂy}meﬂpg@iscﬁtddmﬁfbpw]qayo'a- m di ne
95 nmg (0.30 f -(3- A
4-(3-chloro-ani i ;?go_fg et%(gxaocngp%l Lok (3 chloro-amlmo &elgoxg bcr>r|1yim7

on rrol
pyrrolo[2, S-d}pynmadme in O 7 ml of %/nethamo{3 he reaction mlxture IS heated at

boiling for 4.5 hours, then cooled in an ice-bath and acidified with 0.6 mi of 1N HCI
solution. Fiitering and washing with water yield the title compound; HPLC:
tRet(Gradop) = 8.7; FAB-MS: (M+H)* = 289.

Example 43: 6-(N-n-Butyl-carbamoy})-4-{3-chloro-anilino)-7H-pvrrolo[2.3-dipyri-
midine

95 mg (0.30 mmol) of 4-(3-chioro-anilino)-6-ethoxycarbonyl-7H-pyrrolo[2,3-d}pyrimid-
ine in 1 ml of n-butylamine are heated at 60°C for 20 hours. The pale-yellow solution
is concentrated by evaporation and the residue is stirred with isopropanol, filtered and
washed with hexane, yielding the title compound; m.p. 282-284°C; TLC-Ry = 0.45
{CHoClo/methanol 10:1); FAB-MS: (M+H)* =344.



ine and 0.5 m of benzylam ne are heated at 100[err]C for 27 hours. The
reaction mxture is cooled in ice-water, stirred with 1 m of isopropanol
and 1 m of hexane, filtered and dried, yielding the title conpound;
FAB-MS: (MtH)[err] = 378. Exanpl e 45:

4- (3- Chl or oyagéddasge) - 6- [ N- ( 3- et hyl - but - 1-yl ) - car banoyl | - HéTREPI6/02728

pyrrol o[ 2. 3-d] pyrimdine (cf. Exanple 20za) 95 ng (0.30 mmol) of

4- (3-chl oro-ani | i no) - 6- et hoxycar bonyl - 7H7fyrrol o[ 2, 3-d] pyrimd- ine in 1 n
of (3-nethyl-but-1 -yl)-am ne are heated at 80 C for 12 hours. The reaction
m xture is concentrat ed by evaporatlon the resi due |s di ssol ved I n THF,
concent r at e &xapp\AShoros Sning ‘ 3 ord ¢ L Yk fil tered,
yi el di ng th?ni&lh&' e corrpound m p. 304 306C, FAB- ME: (I\/H—I)[err] = 358.
Exanpl e 46:

4- (3-Chl or o9ﬁmg| (0,38 yrapl) 9§ 4NBcphlesa-aRilina-Grathoxygarbaryl- W@vmldap’zdlww-

pyr| m dl ne n;l_‘]m
- car boxy- 4- ﬁ%o'rhgofgﬁl [ noﬁ§ Bre I%éﬁréo{lggf%é ri m‘ |r?1ae°tl%r} lFemxlnflrfroduced
| nto 7 m ofs qgmed "h'ﬁ%rwﬁteigs"ffgd whAG“lmfrﬁp? mmorﬁﬂ mief hexaog. filtered apd 164 ny

(33 %in et Qﬁépg,eld},ggh@mam%uﬁh -PABOMS: Layg M of DVF are is added
thereto. After hours, a further 30 nmg of TPTU is added to the reaction

solution, which is then stirred at RT for 2 days, then poured into 30 m of
i ce- wat er, Exhinpled): 4-{3-Chidiedniline)-evie-ithettivi-bukByBoaibamoyRi7i-t he title

conpound; HPLC r G ad = TLC-Rerr] = 0.38 (CHerr]Cl[err]
/ met hanol mi%&@m%&iké’{a |l 2052’2’, Exanpl e 47:

6- Anmi Inoc ar b@aydg(é(aﬁnﬂhd:lpdsfo‘e-(amhldrmat)mﬂd)i-smthmbmb&xy&?ﬂbpﬁlb[ﬂj&ﬂ]ﬂﬁirﬂl% anl

aut ocl ave, 3 1.00),;.6- et hoxycar.bony
pyrrol of 2, 3?'1?]"39('('%1@%@%%69% %Bée ﬁ%ﬁ%ﬁp@%w M?f' are
heat ed at 1mpm1ens] @ntentratdt] hyoevaporation, theeregidiie lssiissdldedimtmﬁ. benaeamw on

m xt ure, "é;f%m&' dinthe form
of a povvderb? COPEE%QR%I%?%H@&W[%?! ?Pﬁé@?ﬁ&m"%% |§Vlth met hyl ene
chl ori de/ meCHBPRHNATRP. 3043063C; FAG-MS:(MtdF |=h§53M th met hanol through an

al um ni um oxi de columm (basic) and stirring in ethyl acetate yield
WD 97/ 02266 PCT/ EP96/ 02722
-77 - t he HARRRE 0o AR St A R DRI OO Y AL i 7k lerr]
0. 18 ( CH[ er ipyfimicie g]/rrethanol [10 11); hi gh resol ution IVB (I\/H—i)[err]

288. 0669 ( Cﬂngfr' %ﬁgsatgn%%l))ere. 9'/Jé1 mgQO.ggé r%n% tan FE%QJ‘S (3-ctmoro-anmng) 'ﬁ-? fpod nd 's

obt ai ned as
pyrrolo[2,3-djpyrimidine are introduced into 7 mi of DMF, and 119 mg (0.40 mmol) of

TPTU and a solution of 164 mg (33 % in ethanol; 1.2 mmol) of dimethylamine in 1 mi
of DMF are is added thereto. After 2 hours, a further 30 mg of TPTU is added to the
reaction solution, which is then stirred at RT for 2 days, then poured into 30 m! of ice-

water, stirred, filtered and washed with water to yield the titte compound; HPLC:
tRet(Gradag) = 8.5; TLC-R¢ = 0.38 (CH,Cl,/methanol [10:1]); FAB-MS: (M+H)* = 316.

mple 47: 6-Aminocarbonyi-4-(3-chloro-aniiino}-7H-pyrrolof2.3-dipyrimidine
In an autoclave, 80 mg (0.285 mmol) of 4-(3-chloro-anilino)-6-ethoxycarbonyl-7H-
pyrrolof2,3-d]pyrimidine in 30 m! of methanol and = § g of ammonia are heated at
120°C for 48 hours. Silica gel is added to the reaction mixture, which is then concen-
trated by evaporation, applied in the form of a powder to a column of silica gel and,
finally, eluted with methylene chloride/methanol/THF {210:35:10). Filtering with
methanol through an aluminium oxide cotumn {basic) and stirring in ethyl acetate yield



A mxture of 2.165 g (7.5 mmol) of

6- car boy-4-(3-chloro-anilino)-7H pyrrolo[2,3- dlpyrimdine (of. exanple 42)
in 60 mMm of THF and 10 mM of DWMPU is refluxed for 30 mn and then cooled to
O [err]C ([err] fine suspension). Then 824 [err]l (7.5 mmol) of

N- met hyl nmor pweldmeseéol | onwed by 981 [err]l (7.5 nmmol) of i s®OIRPYé/02728
chloroformate in 10 mMl of THF are added dropwi se. After 1 h at O [err]C
again 824 [err]l N nethyl norpholin and 9817[err]l i so-butyl chloroformate
are added. The m xture is stirred for 1 h and is then added dropw se to 70
m of a saturated solution of NH err] in dioxane. After 3 h the mxture is

concent r at edh® ftle/ sRBRAYNDIHRLG: dRettiiradze) blirdG-Rim 8 184GH,Cl/metbappleci pi tat i on

filtered andipapghmgh-wisbidtiovaies (vapl+ bobiobeo (caR: 28epas2pl , yielding the title
conmpound. More product can be isolated fromthe iso- propanol filtrate.

Exanpl e 48:
4- ( 3- Chl or o-laninlditempivetabaimer theititie camnpounglis Bbiainyd aofolip®s:3- d] pyri - m di ne I n

007D 1 0% ol o 8 PR o b S BR bR eags on TH

heat ed at 50f}pyrinjidiné (of. S@mpteLAZS in 6l ofé'&EtahdrﬁOrmlm DMPU is reftuxed for 8a imdnl add/

cvapor al1 0% Eh SOAEFI4 EEhs Blorbi- R 5 B i 11

El CI(—IgeE:L } c [eﬁohc}vféﬂﬁﬂghﬁﬂbﬁ rr{rrﬁ:i)Zf ﬁo)hutwmm&rTemm)emOBDﬂ: are aﬁdaﬁpge 49:
oro-anilino nme rol o ri o nder a
N err] atnos Reyise- “9515&9% &) %gﬂp‘ﬁ%ﬁ, E’F" ?ﬂ?]rﬁ g’é'ﬂ’zre added in

portions to &hlotBfoBmétd Ardradricy. 'ﬂfe m:xtura is stirred for 1 h and is then added dropwxse to 70 mi

4- (3-chl oro- n|I|no ri ne in 300
o ST ey aley ap G gnirs Raikane By  hans e s ohtepibied & vatdadog
dropw se to Tieresidasis mremmbwmr thbpﬁémpuaudrhmare‘dldnaemeﬁed mmw?zbrmi i t;e

e L es, W,

Water is added.to the filtrate Lch is t extr ed .thr

ethyl  acet adtonae-BopanR o8 e sonbubd Mo RrbdlEl e ol PR

brine, dri edpr@b@yﬁqﬂerate]) and concentrated by evaporat lon. Recrystallisation

fromisopropanol yields the title conpound; HPLC t[err](Grad[err]) = 8. 2;

TLC-Rerr] —5&11(CHerr Cl[err]/nethanol [10:1]); 7I\._/'B. (M =27
mple

WD 97/ 02266 loro-anilino)-6-methylaminocarbon 2728
- 78- Exa 0:
4-(3-Chl oro-anrrrno)-6-forny I-7H-p}/rrolo yrimdine Wth ice-cooling.
1.9 g of nantdnkased Wbe.,85rag ((B@mnp)&fé-(%rewere-a ma)-%—e%*am@nvlcﬂ“ 715 ng (2.6
mol ) of 4- (ayfmlﬂéfa]@ﬁh%d.ﬁp.hsﬁnnfwm&mmﬁ@wa*Zb#étuérroglafa& Reatedlhidpecni di ne
in 170 m of mtgﬁunﬁ}ﬂ orid andther %Lon mxtur IS SII[!_F at RT
for 20 hour sfor §¢8pursoThe reggtiop oy "&r‘%"%ﬂf&%‘&atf ¥ﬂ‘@pP@§E‘E| FC whi ch
i's stirred fad stiriiveyin dizttell ether yield the tittle compound; HPLC: tge(Gradgg) = 8.6;

TLC-R; = 0.49 (CH.Cl/THF/ethanol [6:2:1]); FAB-MS: (M+H)* = 302.

Under a No atmosphere, 1.4 g (37 mmol) of lithium aluminium hydride are added in
portions to 5.70 g (18 mmol) of 4-(3-chloro-anilino)-6-ethoxycarbonyi-7H-pyrrolof2,3-
d]pyrimidine in 300 mt of THF. After 2 hours’ stirring at 50°C, 100 mi of water are
added dropwise to the reaction mixture, which is then filtered through Celite. Water is
added to the filtrate, which is then extracted three times with ethyl acetate. The
organic phases are washed three fimes with water and brine, dried (MgSOy4) and
concentrated by evaporation. Recrystaliisation from isopropanol yields the title
compound; HPLC: tret(Gradog) = 8.2; TLC-R¢ = 0.11 {CH»Clp/methanot [10:1]); MS:
m* =274.



then filtered through Hyflo. The filtration residue is stirred again In 50
m of nethylene chloride/DMPU (1:1) (1 hour) and filtered again. The two
filtrates are combi ned, concentrated by evaporation and taken up in ethyl
acetate/ THF and water. The aqueous phases are extracted twice with ethyl
acetate and heyphgani C phases are washed four tines wth peisyseesds brine,
dried (MgSO4) and concentrated by evaporation to a residual volune of = 20
m . The addition of diethyl ether and fitT8ation yield the title conpound;
HPLC. t[err](Gad[err]) = 10.1; TLCGRerr] = 0.24 (CHerr]C[err]/nethanol
[10:1]). Exanmpl e 51: :
(R) - 6- Et hoxycar bonyl - 4- [1 phenvl et hyI am no] 7H pyrrol o[ 2. 3-d] pyri- mdine
UnderaNZQ_ ) imidine

4- chl or o- 6- €1 —step 41.3) and
1.12 m (8. 8Nnhmbacodfngl( R)gqj hamganasteld}dxﬁiel(a@%) m’elmidetl twé suspbodiomafl ar e

suspensi on) .7 TPD (i) ot £ BHER-dritRb s oo MBRINBIbE Kb nfdine ¢ .,
filtered of finaA@ mhrafsnemylame thigrigieand thereactiondnixure-is stirradrit B for 20 hours.
tlerr] (& ad[ﬁbg]zb il o liu ngéc?lrfrtﬂ!e regxgu&wglriﬁm Whichd &frel kdr TRicirRR

10: 1 FAB
E R) - 6] ?vm hy! then ﬂwtbwh 9. TheHitration @ﬁﬁ'yﬁ iRty 2g9ip R AG Bl o methylens

%2 ?hd] pyri L%tﬁBrHS/EMP 1b9fd)hblh# ?nd ftil%&i Tﬁ@%‘iﬂ&e@ém combined, g

et hoxycar bon - -e am n pyr| m di ne
and 2.5 ngy (% %@%ﬁ‘%ﬁ "n"f BF%W"%EE"%&?"%l et hanol )
are heated aaqdé&[gsqﬂfa]sé‘s érerex&é)ctémmn& witthethyl aaetatecand thexdrgérde pliasds aol ved i n
THF, 25 m of aqu vaporation is
carried out ‘f’%\ﬁg&?oé'é ?te%gﬁ%sﬁr% M%‘g&lﬂ%ﬁ% crystals are
filtered of fe\apd'abm‘s!hweaduai vojatmerof ~ R anly Bhecdddition of diethfirether bod filfafienand

ethyl_acet at g ells bifolrct HBLEATRARR,G) = 10.1; TLo-HIL §4 02266

PCT/ EP96/ 027 -79 - HPLC:
t[err] (G ad] @®HoPl/metBa® [T R err] = 0.31 (CH errCl[err]/ methanol [10:1]);
FAB-M5: (MtH)[err] = 296. Exanpl e 53: The foll ow ng conpounds are
obt ai ned analogousl to t he processes descrlbed in this text
(R) - 6-car bansXame pl: M5 ord
(R) - 6-cyano- .4.1&;,;5 phenyl et hyI am no] 7H— pyrrol o[ 2 3 d] pyr| m d| ne [obt ai nabl e
fromco oung ) a
P nda raNo atml)sphere, 802 mg (4.0 mmol) of 4-chloro-6-ethoxycarbonyl-7H-pyrrolo-

{2,3-d]pyrimidine (Step 41.3) and 1.12 m! (8.8 mmol) of 1{R}-phenyl-ethylamine in

10 mi of n-butanol are stirred at 150°C for 17 hours (initially dissolved, then thick

suspension). The reaction mixiure is cooled and the title compound is then filtered off

and washed with isopropanol and hexane; HPLC: tgt{Gradog) = 10.6; TLC-R; = 0.49

(CHoClo/methanol [10:1]); FAB-MS: (M+H)* = 311,

ample 52: {R)-6-Methylaminocarbonyi-4-[1-phenyl-ethylamino}-7H-pyrrolo-
[2.3-d]pyrimidine
in a bomb tube, 155 mg (0.50 mmol) of 6-ethoxycarbonyl-4-[1(R)-phenyl-ethylamino}-
7H-pyrroto[2,3-d]pyrimidine and 2.5 mg (0.05 mmol) of NaCN in 4 mi of methylamine
{33 % in ethanol) are heated at 50°C for 30 hours. The reaction mixture is dissolved in
THF, 25 mi of water are added thereto and concentration by evaporation is carried out
to a residuat volume of = 25 ml. The resulting crystals are filtered off and washed with
water. Recrystallisation from hot THF and ethyl acetate yieids the title compound;



c) 4-(3-chloro-anilino)-6-cyano-7H pyrrol o[ 2, 3-d] pyrim di ne [obtainable

fromthe conpound described in Exanple 47; cf. Exanple 54], d)

(R -6-fornyl -4-[ 1- phenyl - et hyl am no] - 7H pyrrol o[ 2, 3-d] pyri m di ne, e)

(R) - 6- am nonet hyl - 4-[ 1- phenyl - et hyl am no] - 7H- pyrrol o[ 2, 3-d] pyri m di ne

[ obt ai nabl e whesmppggPound d) above by reductive am nati on] pefkposo2r2s

6- am nonet hyl -4-(3-chl oro-ani lino)-7H pyrrol o[ 2, 3-d] pyri m di ne [ obtai nabl e

fromthe conpound described in Exanpl e 5098y reductive am nation], Q)

4- (3-chl oro-anilino)-6-(dinmethyl am no-nethyl)-7H pyrrol o[ 2, 3-d] pyri m di ne,

h)

g (di me; hy| #PLCO WG, 4 8[3] FE-Fp byl (Cpi Ty methasd! {10-HR FABMS] 2, 3-d] pyri m
ine, i

6- (pi per azi MHHEISIS - 4- [ 1(R) - phenyl - et hyl ami no] - 7H pyr r ol of 2, 3-d] pyri i di n

- e, and j) 4-(3-chloro-anilino)-6-(piperazino-nethyl)-7H

2 (5 (C):th(E)rZ: %ﬁﬁﬁﬁ}'ﬂ‘i b Bouing o5 ABurfls 3o onsainod analogoypy 19 1 Prosesis o 53c) To
1.048 g (3. @e indhis text:

oxanpl o a7) Sy eiedn ﬁ“%%@‘.ﬁ‘@?ﬁmﬁﬁi’@@%%adﬁpémd%'é% REgiE S
phosphor us b)(ﬂﬂ)fﬁ"éﬁaﬂ@té-{"l\f\?@i'et@vlﬁm gHpyrrolel2i3-dlpyringdine fobtainable frore and 4 h

at 100 [errkg}“haﬁ,draqggg\;eg m xture is poured into an |ce cool ed saturat ed
solution of Na traction wth ethyl acetate i!’P washi ng of the
m

organi ¢ | ay& & ‘W°saé‘l"ﬂ?)a§‘@@“ngmr°£°@ %ﬁlmﬂm'dm[ebtalaame Ake drying

(Na2SO4) anéoﬁpwae@aﬁﬂeamsmiéama Bxafipld 84, Col uim chr onat ogr aphy

(Sigerr]; iﬁ% acetat an %’[II‘I‘II’I of the crude product in diethyl

ether and h8 @‘81"\"36146[ Phenw-£ V'é“'\!'l?k%ﬁt?ﬂﬂ"""‘%% dipyrigidipg 7 err]C, TLC- Rl err]
0. 71 ( CH e} (R)@-éraibibmipitHaRshenyidedtiyldmino]i ARl syrroldl £ 8-kiplfmiiie ééﬁthh&blél 8.

V\D 97/ 02266 /| EP96/ 02728

-80 - Exalpmeeowound §)2baKe BY [paugtve;amiyation],
- 6- met hoxy mét&grhindiriethyk4- M&o—&nﬂi]\q:}yZH—pythamaimpyamzdlrme[ohtamhﬂd femzpensi on of

82.5 0.

hydro>r<r3m(et h%?mwd;drerg%fb%ﬁgé ‘%go E&a@wzg}ao%l e 49) in 5 m of

di ethyl eth® 4#@ 'a@opévdmeh‘ér@!'m wms?zmqt TH-pyolal8,3rdipvrimidite, phosphor us

2 r .( gr gm greo At | of @w&aeﬁwﬁﬂnﬁl ﬁényﬁeﬁwﬁérhin@}ﬂ% rl&?[?nq‘&fgfﬁh&m{ er r]

met hanol ar & SSEPSER "?HEethY'Q‘f)'Wé)'he 'It_‘-‘glf'%lﬂ’"PbiH'Ey'FP "ﬂﬂ)’é‘ﬂ“dl"%"‘bf SOdI um
net hanol at eJ)(45(340er®-3mﬁiﬁ:i)}ﬁ??@bﬁazina-rﬂéiﬂ#)dﬂdbﬂm& 8-djpitiiniinel 8 h the m xture

I's concentrated in vacuo; e residue is redissolved in nethanol, silica
gel is added and the mxture |s evaporat ed to a dry povvder This powder is
put on top ExamplEBady ané-Hqiver i EichEximhpfbfsaqol

(224 2t 1 LS SS9 B
m p. 226-230@cf] @MP@ 47fia0d Rf7emirdgf Wlmhxlﬁp@temrqeqreaﬁqeﬂmwm phogphorug] ) ;
HPLC: t[ err bikfahihiie! Afle} sfirifig for 1 h at room temperature and 4 h at 100 °C the reaction mixture

is poured into an ice cooled saturated solution of NaHCO4. Extraction with ethyl acetate

(3x), washing of the organic layers with saturated NaHCO4 solution, water and brine, drying

(NasS0O4) and concentration results in a solid. Column chromatography (SiO»; ethyl

acetate) and stirring of the crude product in diethyl ether and hexane afford the title

compound; m.p. 284-287 °C; TLC-Rf = 0.71 {CHoCla/methanol [10:1]); HPLC:

tRet{Gradog)=11.8.




Eanpl e 56:

6-(N-tert.-Butyl -carbanoyl)-4-(3-chloro-anilino)-7H pyrrolo[2.3-d]pyrimdin
e To a solution of 144 ng (0.50 nmol) of

6- car boxy-4-(3-chlor-anilino)-7H pyrrolo[2,3- d]pyrimdine (cf. Exanple 42)
and 116 [err] wg@4dmok2esnol ) of tert -butylamn in 5 m of DVF ROTERS6cloIes 114
[err]l (0.75 mol) of diethyl cyanophosphonate (Al drich; M I waukee/ USA).
After 4 h the reaction mixture is poured offo ice water, stirred for 30 nin
and finally filtered. The residue is redissolved in iso-propanol, treated
wi th charcoal and flltered Concentratlon in vaccuo and vvashl ng W|th

di chl or onet haExdrople : <6~ 1nie - 0 i

t G ad 11 4 "
(3 Chl or o- a3 FT B3 é%fe%ﬁ%ﬁw‘ 34 Feidndity 9 4’5?@”9“'1%?&6’ -
2] %r l: m g.r geawmmtrgl-ﬂﬁ-pym@o[ﬁ@-q]mm@dlnﬁm Exagtple 49) in 5 mi of diethyl ether are addegl
|
110 [err]| %&éﬁ%&%qt&ﬁw mﬁtﬁ)@ﬁﬁo@#@%@gﬁﬂ;ﬁﬁ@%ﬁtﬂ%ﬁé 1(?L:‘T(errﬁa%g 88
r5n(;m|[) oi‘ Cac _el_th f&hatRd (+>n4-G-Qtior@hmhm)wdnuhomamylﬂbhbyrm-ﬂ!pymh@:ﬂ)ﬂ inbof 1 at
err
hydr ogenat ed §P‘“§Bg' égg?‘%d ﬁ?% ca yskr |F°$12q‘d%erewpﬁ é‘n@%@%’i’@atwé ﬁed
W }1 hI met h?nfl Manmem‘molo is| added drowlseehftteraﬁéu{te mremwmamddn vaaloythd i n
et acetate Gﬁsﬁ
sep)altr ated and e{é W ce ext ract e@lﬁ"aﬁ%&r &L é%e%degd aﬁ&}ﬁg%ﬁ'@?e %gegségrdéy
washed with 2prowgercFhissprwder isruit o) fapeaf a(cnm@mqw calﬂmnd&%}zé hane!

vac 3(2)26? ash gy ERiafsH RNEHLSIfIRINGI f2: 18t doReenkralidrfdralwaERing with ethryl Vo
PCT/ EP96/ 027 28cetate/diethyl ether/hexane affords the titie compound; m.p. 226-230 °§{ TLC-Re= 59|

[10:1 [err] 8{CUHJCighethatisl [me])tnmicmﬁ% (Gradsy)=9.7LC-Rf = 0. 06
(CHerr]C[err]/nmethanol [10:1]); HPL t[err](Grad[err]) =7- 2. Exanpl e
58: Using the processes described in this Application, the follow ng
conpounds ar eEaiable 562 8:(N<tbrt.- I-carbal 4-(3-chloro-anilino)-7H-pyrrolo[2,3 |midin

6- car boxy-4-(3-chl or. Il

4 (3 on or o- adp RLREFSRBtae i OB HFRY M & AREN R Ruranpia A RS )

g) ( g chl gr o- ad]p&hmdy:rﬁefhﬁmqmml 118 ph@st hpinol) et feyt-byiahd igs dil pybtiﬂmane ne,

- car box

4-(3-chl or oyaé 4l%nﬁ)a %%d)%? ﬂ%%ho%oﬁ% gidgéﬂfﬁwg&%@ﬂg A@e‘%d

4- (:3- chl or o- athie reagiipn Brxtyreriopgured bﬁ}tm!@-wmrh?ﬁﬂevl*brpﬁprmlo langl finzdly filtered. Thedi ne

Exanpl e 59: Dragidybid Rdie€dsiith &-propanol, treated with charcoal and filtered. Concentration in
vaccuo and washing with dichloromethane/diethyl ether yields the title compound; HPLC:
tRet{Gradog)=11.4; FAB-MS: (M+H)* =344.

Exampie 57: 4-(3-Chioro-anilino}-6-(N,N-dimethylamino-methyl)-7H-pyrrolo[2,3-
dlpyrimidine

A mixture of 109 mg (0.40 mmol) of 4-(3-chloro-anilino)-6-formyl-7H-pyrroto[2,3-d}pyrimidine
(cf Example 50), 110 ul (0.8 mmol) of dimethylamin (33 % in ethanol} and 50 p! (0.88 mmol)
of acetic acid in 6 mi of methanot and 1 mi DMPU is shaken for 1 h at 50 °C. Then =20 mg
of Raney nickel are added and the mixture is hydrogenated at 50 °C. The catalyst is filtered
off, extensively washed with methanol and the filtrate concentrated. The residue is
dissolved in ethyl acetate and saturated NaHCOg solution, the aqueous layer is separated
and twice extracted with ethyl acetate. The organic phases are washed with 2x water and
brine, dried (MgSO4) and concentrated /in vacuo. Flash chromatography (SiOg; CHoClo/me-



5000 capsul es, each conprising as active ingredient 0.25 g of one of the
conpounds of formula | nentioned In the precedi ng Exanples, are prepared as

fol |l ows: Conposi tion active ingredient 1250 g tal cum

180 g wheat starch 120 g magnesi um stearate 80 g

| act ose WO 97/02268) Preparation process: The nenti one@CTEBNATEes are
pul verised and forced through a sieve of 0.6 mmnesh size. 0.33 g portions
of the mixture are introduced into gel ati®lcapsul es using a capsule-filling
machi ne. Exanpl e 60: Soft capsul es 5000 soft gelatin capsul es, each

conprising as active ingredient 0.05 g of one of the conpounds of formula |
ment i oned i nthane! [$9:dce 8ildpfexdsthe tite campoupd:cii&r-Br= 896{CHpClphmethanot [10:1]);

Conposi tion By edi ent 250 ¢ WO 97/ 02266
PCT/-EP96/ 02755 teeilarddpol 1 -82 -
Laurogl ycol 2 litres Preparati on process: The active

I ngr edi ent ene gl ycol
:e.e Osbse fﬁﬁgwpmsgas&rm ihahis ?\B})Mﬁ%n G molrr].ﬁg; 2

| aurate, Gat , Salnt Priest, France groun
pul veri ser t@orap?mdﬁuate@b@n% of approx. from1l to 3 [err]m 0.419 g

portions of hf&cW-&@oIM%j-@HeﬂﬂUﬂ%%hﬁéﬁ S@pyrinti@hét i n_capsul es

using a capsu ft caé)sul es 5000 soft

gel atin caps® géf%%n%'g%pﬁ%%‘i %‘@Eﬁ"‘%’?ﬂﬁ@éﬂ?@l"ﬂ' I€:05 g of one of the
conpounds of cf a3 thirotaniinoie-hydrokyntetivihe-nistnd-ZHipygrololgavijppimidines prepared as
fol I ovs: d) 5-carboxy-4-(3-chloro-anilino)-6-methyl-7H-pyrrolof2,3-djpyrimidine,

€) 4-(3-chloro-anilino)-5-formyl-6-methyl-7H-pyrrolo]2,3-djpyrimidine, and

f) 4-(3-chloro-antlino)-5-hydroxymethyl-6-methyl-7H-pyrroiof2,3-dJpyrimidine.

Example 59: Dry-filled capsules
5000 capsules, each comprising as active ingredient 0.25 g of one of the compounds of
formula 1 mentioned in the preceding Examples, are prepared as follows:

Composition

active ingredient 1250 g
talcum 180¢g
wheat starch 120 ¢
magnesium stearate 80 g
lactose 209

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 60: Soft capsules
5000 soft gelatin capsules, each comprising as active ingredient 0.05 g of one of the
compounds of formula | mentioned in the preceding Examples, are prepared as follows:

Composition
active ingredient 25049



Conposi tion active ingredient 250 ¢ PEG 400 1
litre Tween 80 1llitre Preparati on process: The active

i ngredient is pulverised and suspended in PEG 400 (pol yethyl ene glycol
having an M of from approx. 380 to approx. 420, Fluka, Swtzerland) and
Tween[ er r | 80woPopieyet hyl ene sorbitan nonol aurate, Atlas soprpssiosrs | nc.,
USA, supplied by Fluka, Switzerland) and ground in a wet pulveriser to a
particle size of approx. from1l to 3 [ert8dm 0.43 g portions of the m xture

are then introduced into soft gelatin capsules using a capsule-filling
machi ne. WD 97/ 02266

PCT/ EP96/ 02728 Lauroglycol 2 litres -83 - What is
clainmed is: 1. A 7Hpyrrolo[2,3-d]pyrimdine -derivative of formula |
[err] wherein gis Oor 1, nis froml to 3 when gqis O, or nis

from O to 3 Rveparatipni process:Hhiesctie iogredient is naiverisield ahd shspendedyin Lhuroglycol®

al kanoyl oxy, (pll'o%ngfr\e 81&:‘;%? &rat&%a%%sé E%V.\Féaint Priest, France) and ground in a wet
pulveriser to a particle size of approx. from 1 to 3 um. 0.419 g portions of the mixture are
then introduced into soft gelatin capsules using a capsule-filling machine.

Example 61: Soft capsules
5000 soft gelatin capsules, each comprising as active ingredient 0.05 g of one of the
compounds of formula | mentioned in the preceding Examples, are prepared as follows:

Composition

active ingredient 250¢g
PEG 400 1 litre
Tween 80 1 litre

Preparation process: The active ingredient is pulverised and suspended in PEG 400
(polyethylene glycol having an M, of from approx. 380 to approx. 420, Fluka, Switzerland)
and Tween®80 (polyoxyethylene sorbitan monolaurate, Atlas Chem. Ind. Inc., USA, supplied
by Fluka, Switzeriand) and ground in a wet pulveriser to a patticle 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.



al koxycarbonyl, carbanoyl, N1ower al ﬂmﬂﬁwmwugm!w\k di -1 ower
al kyl - carbamoyl, cyano, amino, |ower &8 A , wer al kyl am no,
N, N-di -1 ower al kylam no or tri- fl uoromat‘hyl , It being possible when
several radicals R are present in the nolecule for those radicals to be

i denti cal omweglbfdzeésent, a) Rlerr] and R err] are each indepensmsiotzs of the
ot her a) phenyl substituted by carbanoyl - net hoxy, carboxy-nethoxy,

benzyl oxycar bonyl - net hoxy, |ower al koxygatbonyl - nethoxy, phenyl, am no,

| ower al kanoyl am no, | ower al kylam no, N.N-di-I|ower alkylam no, hydroxy,

| ower al kanoyl oxy, carboxy, |ower al koxycarbonyl, carbanoyl, NI ower

al kyl -carbanoyl, N, N-di-Iower alkyl-carbanoyl, cyano or by nitro; [err])

hydrogen; [err]) unsubstituted or halo- or |ower alkyl-substituted pyridyl;
[err]) I\I—beWQ-?}—’iélﬁlM‘ﬁi um 2-yl; naphthyl; cyano; carboxy; | ower

al koxycar bonyl ; carbanoyl; NI ower al kyl-carbanmoyl; N, N-di-Iower

al kyl - car ba N\ - carba | ;. faroyl:. |ower al kanoyl; | ower

al kenyl ; | o@;‘aﬂ%‘ﬁ&?%wwd'{‘%H?'}/‘?*Weoaé?%fﬂéy| substituted by [err])

hal ogen, am no, |ower al kylam no, piperazino, di-Ilower alkylam no,

WD 97/ 02266 PCT/ EP96/ 02728

- 84 - [err]) phenylam no that is ungubdtituted or substituted in the

phenyl noiety by hal ogen, |ower alkyl, /Rydgoxy, |ower al kanoyl oxy, |ower
al koxy, carboxy, | ower alkgﬁycarbonymﬂ car |, N-lower alkyl-carbanoyl,

N, N-di -1 ower al kyl - car ba cyano, a al kanoy{tam no, | ower
al kyl am no, NN-di -1 ower W y oronet hyl, [err]) hydroxy,
| ower al koxy, cyano, carb | ower®%al koxy#&r bonyl , carbamoyl, N-1ower

al kyl - carbanoyl, N, N-di -1 ower al kyl -car arﬁsyl,ﬁrercapto or [err]) by a
radical of the fornula Rerr]-S(Oferr] wherein Rerr] is |lower alkyl and m
is O, 1or 2, or b)) when gis O, one of the radicals R err] and Rerr] is
unsubsti t ut Jfglwer al kyl or unsubsti- tuted phenyl and the other of the

radi cal s R[gﬁ? and Rl err] has one of the neanings given above in paragraph

a) with thea®&eption of hydrogen, or c¢) Rlerr] and Rerr] together are
Clerr] - erplstlom 4168 Wheh g0, Dr R iSHER0Ith BivdRnis #m no, | ower al kanoyl am no,

| ower al kyl ami no, N, N-di - r, al kyl am no, nityo, | ogen, hydroxy, | ower
i Kanoyl oxy R% Belbasty etk e BaS RIR pyOtaloar B PO  Sboleowal Ly
car banoyl i kmgbiqdh?bmmﬁmbﬂoyl, Nelowdraaigy-barbamoy, N,Madowe aikyscarbamoyl,
aza- 1, 4- al kadi enyl ene_havi.n 9,.carbon .at i 2 en g is 1,
err] an e nely t ed | ower

Rorr] and PEPramEDdous AR aE kS s SnBraiack, Nk Bive dnoliiaPe Brid
al kyl or unfudsemethyl i teipd possiblowhémsayerah cadishistfharerpeeaentig shegnoleculafoove i n
par agr aph am_o é%kg{sqﬁbk i&eﬁﬁ%YQF&?&@nt,' ower al kyl, | ower al koxycarbonyl,
car banoyl , Fower al kyl - car banoy

a) R; and R; are each independently of the other

o) phenyl substituted by carbamoyl-methoxy, carboxy-methoxy, benzyloxycarbonyl-

methoxy, lower alkoxycarbonyi-methoxy, phenyl, amino, lower atkanoylamino, lower

alkylamino, N.N-di-lower atkylamino, hydroxy, lower atkanoyloxy, carboxy, lower

alkoxycarbonyl, carbamoyl, N-lower alkyl-carbamoyl, N,N-di-lower alkyl-carbamoyt,

cyano or by nitro;

B) hydrogen;

¥) unsubstituted or halo- or lower alkyl-substituted pyridyl;

8) N-benzyl-pyridinium-2-yi; naphthyl; cyano; carboxy; lower alkoxycarbonyl;

carbamoyl; N-lower alkyl-carbamoyl; N,N-di-lower alkyl-carbamoyl; N-benzyl-

carbamoyl; formyl; Jower alkanoyl; lower alkenyl; lower alkenyloxy; or

¢) lower alkyl substituted by

o)) halogen, amino, lower alkylamino, piperazino, di-lower alkylamino,



or N,N-di- -l ower alkyl-carbanoyl wi th the exception of
t he conpound of form{I a | Wnergl nlﬂlllmlﬂEIE!‘lmrﬂﬂHR[ err] and R[errlro] are
each hydrogen and R2 is nethyl. 2. Ac rrpound of formula | according to
claiml wherein qisOor 1, nis froml to 3 when qis 0, or nis fromO to
3 when q i s Xyobydasgshal ogen, | ower al kyl, hydroxy, |ower algainskoreys | ower
al koxy, carboxy, |ower al koxycarbonyl, carbanoyl, NI ower alkyl-carbanoyl,
N, N-di -1 ower al kyl -carbanoyl, cyano, am ng4- ower al kanoyl am no, | ower

al kyl am no, N. N-di-lower alkylamno or trifluoronmethyl, it being possible
when several radi cal s Rare present in the nolecule for those radicals to
be identi cal rﬁ'lﬁat is unsubstltuted or substituted in the phenyl mosegr by halogen,

- 85 - err drogen and R2 is phenyl substitute

car banoyl - net*bmmlkyb aquy !omealhanqvloxsoéfpwlaﬁm SRIDONY I‘%ﬁk@swarbpthﬂer
al koxycar bonyl, Wfﬂw&i}w}l&m wdawefa %H%h%ﬂ*ﬂﬁn?oa@’gﬁécarboxy

al kyl am no, ower

yl am I 0X | 'ower al
| over al koxydewes@Hanoyiaraine.desr IalWM'QﬂA&N'QI‘%VP(@W%H%Wthor‘m‘eﬂ"!dmr
al kl - car banoyg,, tr;@)’d??%»@ér aﬁl&bxy? i, caBaKP iwet Hlk&@cﬁ’rbom'c@rbaﬂfoyll RuGweral kyl -

substituted pyr N benz pyridini um 2-yl; naphthyl; cyano; carboxy;
| oner al koxycﬂﬂbm@ﬁmoxbaﬂ. r alkytcgrhemoyl, myrcaeﬁr%armyl N, N-di - | ower

al kyl - car bamgyg , %}adt?:?ﬂ?ﬂﬁl\e ﬁaﬁmﬁ% 0) iwﬁa?édn Rali®IREr an@w.solp&ez or
al kenyl ; | ower ay enyl oxy; or | ower al g substituted by hal ogen;
b

phenyl am no tbmhenslsmsmb@ﬁ thevradicri® R tsmst&@ﬂmwdtlmrpﬂmrgmnsuhsm y by
hal ogen, | o boxy,
W%teg ph + v aiY i) %')ér f)* tﬂﬁfﬁf léﬂléﬁ F’l’gﬂés oham)y ééﬂ?ﬁ}j?jlgﬁ?fg

| ower al koxycar car ower -car

al kyl - car banoapoye mrﬂgrammm W%WP@WM?’PQ?H 86, | ower al kyl anino,
N, N-di - | ower Iﬁs&h@m ngefP;érQ')é G.10,{- YaaRhABhe subBiitBied B laMinG, lowsano,

o e ESke L s B i W b B o
\I?[,hg;]r] SI( S) E)erlbs}:emmeyia(yfé{:m)]y fowvet alkedycarbdnu, ca?sdmﬁyu N-ider alkglc 2, egrl loj\)/ver
al ky) qor uns u‘ﬁ&ﬁ"ﬁ‘! ‘\Q&d{@?{bf@ﬁﬁ%g%toﬁwc%g 4{5 rérgaz u@%%‘ggé&%@% and
Rlerr] has ori@vmbmhewedmnngmsgpmn above in paragraph a) with the
exception of &W‘Efﬂ%@f JQe nﬁ)ﬂa%éé hnﬁd‘%e%ﬁﬁlgkf{hggﬁkwﬁ Etﬁutred lower

Cerr]-Cerr] %ene substitute ower al ano am no,
nitro, hal ogedikyl grynsybstitutedphanytgrihays eng %hglmea@aswmﬁbwm ReFREFaRA ky| -
car bar noyl , I\k)l-ghc;lomer al kyl - carbanmoyl or by cyano, or are aza-1

, 4-al kadi enyl ﬁs is hy%oge%?lovﬁr an?yl %oﬁgrra %chaé[rgony! cgrgamoyl, N-lower alkyl-carbamoyl

or N,N-di-lower alkyl-carbamoyt,

or a salt thereof,

with the exception of the compound of formula | wherein nis 0, qis 1, Ry and Rs are
each hydrogen and Rz is methyl.

2. A compound of formula | according to claim 1 wherein

qisQor1,

nisfrom1to3whenqis0,ornisfrom0to 3whenqis 1,

R is halogen, lower alkyl, hydroxy, lower alkanoyloxy, lower alkoxy, carboxy, lower

alkoxycarbonyl, carbamoyl, N-lower atkyl-carbamoyl, N,N-di-lower alkyl-carbamoyl,
_cyano, amino, fower alkanoylamino, lower alkylamino, N.N-di-lower alkylamino or

trifiuoromethyl, it being possible when several radicals R are present in the molecule

for those radicals to be identical or different,



d) when q is 1, Rerr] is hydﬁ“ﬂmmmm‘m st unsubstituted phenyl, and
Rl err] is hydrogen, |ower alk rbonyl, carbanoyl, N-|ower
al kyl - carbanmoyl or N, N-di -1 ower al kyI carbanoyl, or a salt thereof. 3. A
conpound of forrmula | according to claim1l whereln gisOor 1, nis froml
to3when q isw9mme266 is fromO to 3 when q is 1, R is hal ogeor/Ereeermes al kyl ,
hydr oxy, | ower al kanoyl oxy, |ower al koxy, carboxy, |ower al koxycarbonyl,
carbanoyl, N-l1ower al kyl -carbanoyl, N, N-dBsFower al kyl -carbanoyl, cyano,

am no, |ower al kanoyl am no, |ower al kylam no, NN-di-I|ower alkylamno or

WD 97/ 02266 PCT/ EP96/ 02728

-86 - t ri fayRarioherégen,and R, iephepylsubsitbled bylamameylenathoxyactirsalys R ar e

t int I I di ff t
Rerr] and APERPp: Bt inalOnBnb iR BrbRedbobtiaionds o aar®; it ca by
car banoyl - rﬂawamdlsqnomlamb'oxlpwmumymti&hlz%lw@ﬂsybm-ry:l hydsotyolower | ower

| k b Pﬁw Qrvt! A
ZI I ;?é&aﬁoonﬁ‘?\; I - gé\%r a Eiko roxy,m%mer a{’ WIIQQ'IDS@,WCar boxy,
| oner al koxyd %@W“CWWD %WI%HR%IWP%@I belm;ﬂlowen alyli - | ower
al kyl - car ban&mkmufeu A rN-GéthlLﬁyfnﬁmldﬂilﬁ-&Pﬁﬁﬁhthﬁrb%ﬂ?tchﬁbﬁ%ﬁ hal o- or

| oner al kyl -substitu pyrid yridi nium 2 napht he/ ; cyano;
car boxy; | ovidlkoxy &&?@GH‘WI %‘Y%ﬁ’fﬂ?&'bﬁmy&\%?‘ -dirjawer 3'!5%"6&?53%/ N-
:\I N- di - : Ewer ?ah?xwamdgamlw. loWebaikandyk; mwdaamew,,losit;&rdmhylo 2Efowdt kanoyl ;
ower al kenyl axy. stitute gen,
am no, | over 2! E%V@fw‘#obﬁﬁwpﬂeﬁglammvﬁﬁmFX%’PE@W&W%“WHVE%’&3‘5 | ower
al koxy, cyangphenglandietypy hhlogen, lawdr aliyl; ydroxyy lowee alkirsoyioy,, lower aikoRy,
al kyl - car ba | < b |, rcapt o a radical of
t he fornul ar%%?xyi\ig%% ?l%o%m%!;%émﬁ%af!eﬁ{q{y?@l%%ﬁ&%%yﬂ%@ W#is 0, 1 or
2, or b) wheslkjcamamoylosyanofaming lowetialanheylathioo, ibweretkylintns, N, Naii-lower
unsubsti t ut eg U r%jm t he
radicals R err Qﬁﬁé"%er? &ﬁ g' el é‘%’%dﬁégﬁ'l n s&gqe‘&%eaé'go&g&rmﬁ&par agr aph
a) Wth the @8t wil, N+lower #We@éWO%N,Ml-Iﬂ[J@TaH}W- carbarmpyrmércapdgothya ar e
IC[ err]- |CI< er [ fagibat ot 1@ I\f_égﬂllfﬂé(bml WHEBINI A lid mefaxkﬁghash Isloows{]z aﬂrkanoy: ami no,
over al kyl an i -l.ower A ni hal ogen ydr oxy, | ower
al kanoy! oxy, chg?eé‘cﬁ(’?‘) s they Iaﬁl‘}?t;éi Gﬂi?l's Relkd®er al kyl -
car b?Ir(mél I\Iilri‘siuﬂstmlxted\phergl and the aﬂb&gﬂhé radlca\s/ﬂmd Iﬁh@ronabﬁthamahin ] g
, 4- al kadi eny LN t.0 9 on_.a of en qis 1, err] an
R[err] are e% T'%%éb’bigﬁﬁﬁ ha) 8%? &P“BH@YHB’SGF tUt ed | over
¢) R« and R; together are C4-Cm-1 4-alkadienylene substituted by lower alkanoyl-
amino, nitro, halogen, carboxy, lower alkoxycarbonyl, carbamoyt, N-lower alkyi-
carbamoyl, N,N-di-lower alkyl-carbamoyl or by cyano, or are aza-1,4-alkadienylene
having up to 9 carbon atoms, or
d) when q is 1, R4 is hydrogen and R; is unsubstituted phenyi, and
Rs is hydrogen, lower alkyl, ower alkoxycarbonyl, carbamoyl, N-lower alkyl-carbamoyl
or N,N-di-lower alkyl-carbamoyl,
or a salt thereof.

3. A compound of formula | according to claim 1 wherein

gisOor1,

nisfrom1toc3whenqis0,ornisfrom0to 3whenqis 1,

'R is halogen, fower alkyt, hydroxy, lower alkanoyloxy, iowsr alkoxy, carboxy, lower
alkoxycarbonyl, carbamoyl, N-lower alkyl-carbamoyl, N,N-di-lower alkyl-carbamoyl,
cyano, amino, lower alkanoylamino, lower alkylamino, N,N-di-lower alkyiamino or



al kyl or unsubstituted phenyl or E uﬂlmtmﬁ ll”tﬂllrreani ngs gi ven above in
paragraph a), and R err] is hydr | ower al koxycar bony),
car banoyl, N-1ower al kyl -carbanoyl N-d| -1 ower al kyl -carbanoyl, or a
salt thereof, with the exception of the conpound of forrmula | wherein nis

0, qis 1, Rwoshnosee R err] are each hydrogen and R2 is nepby/epesnztes A
conpound of fornmula | according to claim1l wherein WO 97/ 02266

PCT/ EP96/ 02728 - 86 - -87 - gis
O nis fromlto 3, Ris halogen, |ower alkyl, hydroxy, |ower alkanoyl oxy,
| ower al koxy, carboxy, |ower al koxycarbonyl, carbanmoyl, N-Iower

al kyl - car banotrifiyorbinbthgl|, it being posHitkey Wherasdyvarab yddjcals\yae, preésentia thd misletule

al kanoyl am nofor h%%%ﬁa@h@@u&%ﬁﬂb%ﬁ&e ower al kyl am no or

trifluorometh S8veral radicals R are present in
t he nol ecul e a)dih anddare a@nrvad@endemleomume:ahew subsfitited by carbamoff er r| and

nino 1 over  TRpeRnERBBAERbiNb: bohfpldiinyRE by, B hbHcaBoR P10V
hydr oxy, | omememeanbgm@mmq;mwanwbmno,dwwmamwN-dndawarmy|
N-1 over al kyl g rhﬁermgdmxbl lshercamdnemsfy Shrbdly; mpamham rb%ggnryum tro;

hydr ogen; unsubst I tuted ower al kyl - substitut %f\;

N benzyl - pyr i W8T ?fm'?awm°WaﬂMﬂs}?we’@%(h€F’b%'ﬁ?%§X§"° rdyaftroahydbegamar bony!| ;
carbanoyl ;  N- {issiBstingbd vt ha@.rdam hikyll-‘étblsﬁiuteb pYRIY; N-H@hlzyl%?i‘d?ﬁﬁﬁéd— i; fornyl;

| ower al kanoyl r al ke | ower al k substituted
" by hal ogen, PﬁM WB&WE’M ﬁs‘b’&PﬂgP@m a"m" %?’agiyl%ﬂ’%ﬂ'
kl\ll}/fjr oXY, : (IzWIEN b&dnhoxgr,allqyearbargqa;rﬂbhmzyl-d:avbmoﬁlfmym:ebamaﬁqyl Webangyl
ower al ky o or by a
radi cal of theﬁwwa&fw% g@%@émf&lﬁﬁﬁmﬁ%@&%% aﬁﬁi'%r al kyl and
mis 0, 1 or akylaninp)pipsraziod, di-lower aliyleming, mpm.]lom(tlm{wcva}nq, sarboxy,

unsubsti t ut ed,r}@ ,g%w ylca pNng\y%{qﬂwgg@%o rNjN-tdthwg of the

radi cals R er err ‘nas on ani_n rven a | n par agraph
a) with the ek%fewmﬁnwamef%%rﬁd'c@} ofthe friayia P )mFIf"B?"ﬁP Rsaegbwnealkxe\r e
Clerr]-derr] add mds 6/ k&, epy| ene substituted by am no, |ower al kanoyl am no,

e K1 T o o S kSl oA i BORwOl A 0%,
car banoyl , N, bhalbstitared pheryk hd the otienof/the tadidas Ry, hak ofié 6f tAg ineknings
, 4-al kadi enyl 8:0&1 g@o\% %p&BngBh g) with gg%xégp%gﬁ of lg)’dro%eﬁ,aért thereof .
¢) Ry and R; together are C;-C1o-1,4-alkadienylene substituted by amino, iower
alkanoylamino, lower alkylamino, N,N-di-lower alkylamino, nitro, halogen, hydroxy,
lower alkanoyloxy, carboxy, lower alkoxycarbonyl, carbamoyl, N-fower alkyl-
carbamoyl, N,N-di-lower alkyi-carbamoyl or by cyano, or are aza-1,4-alkadienylene
having up to 9 carbon atoms, or
d) when q is 1, R, and R; are each independently of the other unsubstituted lower
alkyl or unsubstituted pheny! or have one of the meanings given above in paragraph
a), and
Rs is hydrogen, lower alkyl, lower alkoxycarbonyl, carbamoyl, N-lower alkyl-carbamoyl
or N,N-di-lower alkyl-carbamoyl,
or a salt thereof,
with the exception of the compound of formula | wherein nis 0, qis 1, Ry and Rg are
each hydrogen and R, is methyl.

4. A compound of formula | according to claim 1 wherein



5. A compound of fornula | accordin l [ m ingis O nis 1 or2,
R is halogen, it being possible Wneﬁlﬂﬂmlmllmw QIE R are present in the
nmol ecul e for those radicals to be idéenti‘cal of diff*erent, and WO
97/ 02266 PCT/ EP96/ 02728

-88 - a) Rworohomest Rlerr] are each independently of the echapodqaeny!
substituted by phenyl, am no, hydroxy or by nitro; hydrogen; pyridyl;

N- benzyl - pyridi ni um 2-yl; naphthyl; or | ows¥r-al kyl substituted by di-Iower
al kyl am no, or b) one of the radicals R err] and R err] is unsubstituted

| ower al kyl or unsubstituted phenyl and the other of the radicals R err]
and Rlerr] hagisoge of the neanings given above in paragraph a) with the
exception of hxdf;q%g?% or ¢) Rlerr] and Rerr] together are aza-1

, 4- al kadi enyl e avi up to 9 carbon atons, or a salt thereof. 6. A
corrpound of f Brisrbdlegen, leweoalkylfydtaxy dbwénalkanayiexye laweq alkexyOcarhoiysloveor 2, R

’< hal ,. ; . ; - oh
Ims)l e’gufgeporl %%g&g@g&ﬁ%f@@g%@%@%ﬁﬁ géa or Ig@ fgdelr ent gl@[cg%gﬁﬂgrr] ei S
hydr ogen, or Eyaneramipyjowerialianpyamingdower aliiasing N, Ndiiowier alkdaming odi - | ower

al kyl - ani no, mu&oﬁi@twﬁ ItBBﬁB)Sbss?dlb%éﬁ b@\léfhl Paa:dmeﬁxlre pr@é@n?&th%?‘:@fe ¢ o by

nitro; pyridyl; benzyl - pyr di ni um 2-yl; or napht

Rlerr] togethtr @Féfaﬁc&ﬁm % idantical oediffeeRt havi ng up to 9 carbon atom; or
a salt ther eok) R, and RzArseaaﬁucsbea&erfz@rdnﬂeaamer@ﬁ;%dumua 8y phefiyl JariiR6y €i N g

nal ogen of | olteralégeviami, ke Sl Fripreralylsrifo. PPRARWOR ofc

0, PYHPXYnJOWeR ar e
present in thelkamdyioxylcardory, ldsmsa&okyuirﬁmylscérbarbwl | NHeaer slajdwdbadioilr[ Npent ,

Subst 1t ut ed by-areThEFEenaH. SaNF b i nbe bR o BB pouRred by
car banoyl net helkyl;substitidec pyriciyh blyqenzﬁmuqmlumébql craphtinyl; cyarbhearoxy] lowesr
al koxycar bony biggtags ¥yt Afiemd; KAENEAIRRBYbamG 1 Rk -lower atkyl-carbamoyl;
formyl; lower alkanoyl; lower alkenyl; lower alkenyloxy; or lower alkyl substituted by
halogen, amino, lower alkylamino, piperazino, di-lower alkylamino, hydroxy, lower
alkoxy, cyano, carboxy, lower alkoxycarbonyi, carbamoyl, N-lower alkyl-carbamoyl,
N,N-di-lower alkyl-carbamoyl, mercapto or by a radical ot the formula R3-S(O)m-
wherein Rs is lower alkkyland mis 0, 1 or 2, or
b) one of the radicals R and R; is unsubstituted lower alkyl or unsubstituted pheny!
and the other of the radicals Ry and R; has one of the meanings given above in
paragraph a) with the exception of hydrogen, or
c) Ry and R; together are C4-C1o-1,4-alkadienylene substituted by amino, lower
alkanoytamino, lower alkylamino, N,N-di-lower alkytamino, nitro, halogen, hydroxy,
lower alkanoyloxy, carboxy, lower alkoxycarbonyl, carbamoyl, N-lower alkyl-
carbamoyl, N,N-di-lower alkyl-carbamoyl| or by cyano, or are aza-1,4-alkadienylene
having up to 9 carbon atoms,
or a salt thereof.

5. A compound of formula | according to claim 1 wherein

qis 0,

nisior2,

R is halogen, it being possible when several radicals R are present in the molecule for
those radicals to be identical or different, and



N, N-di - | ower al kyl - car banmoyl, phenyl ml u“ l yl am no, di-| ower
al kyl am no, | ower al kanoyl am no, hydru mﬂll muﬁ I1hydroxy | ower al kyl,
ani no-1ower al kyl, di- lower alkylam nd-1%wer &1 kyl, *pi perazi no-1 ower

al kyl, fornyl, cyano, carboxy; |ower al koxycarbonyl; carbanoyl, NI ower

al kyl - car banowig o7bssgi - | ower al kyl - car banoyl , pyri dyI ;N bepeyeposainoyl |
N- benzyl - pyri di nium 2-yl; or naphthyl, or WO 97/ 02266

PCT/ EP96/ 02728 -88- -89 - b)
Rlerr] and Rlerr] together are 1 -aza-buta-1 ,3-dien-1 ,4-ylene, or c) when
gis 1l, Rerr] and R err] are each nethyl, and R err] is hydrogen, nethyl
or |ower al koxyRpariiRydre eaeh iad¢pendentlyolithemitidr phenytaypistitated by phbnyt emine)f .

8. A conpound formula | r.dj r.ein , nis 1
or 2 when q |§%°xy09rrgﬁ nﬁ?’ ?%?ﬁqoe@ {)}@%&é %b%h@l-@édu‘ﬁ@rﬁ ﬁ‘y‘ é"aﬁ'ét}‘@g%r{(’w? bei ng
possi bl e V\/nenatkgl\sabstimtemd:eldnserlallqlwirpn,esent in the nolecule for those

adi al 10D bk lycdl flahd B &l ol i) of raMARARERher. | 0"

al kyl that is |tute amno

Rlerr] is pheaytthewther pttbewm}s Ba&ﬂddﬂd!ﬂslme hbtby maaamb@gymabmyn
benzyl oxycar bgg,)ébg?ﬁlg%m, th%@éﬁﬁ)gﬁ@f ege&,hoxy, et hoxycar bonyl, carboxy,

phenyl, am no ani no dr oxy or nitr car boxy; et hoxycarbonyl

N- | ower al ky- Sty 3"??}@(?1?43’1 ﬂFaB‘éﬁ‘fW‘eWﬁ"ﬂ’Qﬁ'P sappn al9Msnapht hyl , or
b) R err] andoFhsalfthedegpet her are aza-1, 4-al kadi enyl ene having up to 9
carbon atons, or ¢c) when qis 1, Rerr] and R err] are each nethyl, and

Rl err] is hydrogen, nethyl or nethoxycarbonyl, or a salt thereof. 9. A
compound of f erAdbrapdundt forelulad ateprdihgtondldimarwiergihar maceuti cal |y acceptabl e
salt thereof 38, ected from

4- (3-chl oro- aﬁsfl 'no) - 6- (pyrid-2-yl)-7H pyrrol o 2, 3-d] pyri m di ne,

4- (3-chl or o- anmiig 1 avd,- 6- (pyri d-2-yl)-7H pyrrol o[ 2, 3-d] pyri m di ne

hydr ochl ori de
4-(3-chl oro- arﬁ{l'f Parlllo ensltgmrrgf ﬁsﬁi%{?nwgg?rgevﬁr “aé’ lc(a Ieh arg péesef's m'ﬁi m§|r8 ?‘(‘)’? o‘TrZ, 3-d]
pyrim di ne, those radicals to be identical or different, and

4- (3- chl or o- 4§ R} hydrageér, bnra)veﬁawmat%L%suﬂs\m?é&dmwm&d?bﬁmmr—a - di ne,
4-(3-chl oro-ani |1 no gz E' &s&f % 7I—I—prrol% d%rlmdlne
4-(3-chl oro- afiMinendd B 1§ ?R)lﬂ‘ ”éégrﬁ‘)ﬂ eéﬂ}ﬂ"&ﬁ“hl chrosy *}Y"ﬁF‘P’ W8I of 2, 3-d]
pyrim di ne br orbeh@yl-pyridinium-2-yl; or naphthyl, or

b) Ry and R; together are aza-1,4-alkadienylene having up to 9 carbon atoms,

or a salt thereof.

7. A compound of formula 1 according to claim 1 wherein

qisDort,

nistor2whenqis 0, ornisfrom0to2whengis 1,

R is halogen or tower alkyl, it being possible when several radicals R are presentin
the molecule for those radicals to be identical or different, and

a) Ry is hydrogen, or lower alky! that is unsubstituted or substituted by di-lower atkyl-
amino, and R; is pheny! substituted by carbamoylmethoxy, carboxymethoxy, benzyi-
oxycarbonylmethoxy, lower alkoxycarbonylmethoxy, lower alkoxycarbonyl, carboxy,
N,N-di-lower alkyi-carbamoyl, phenyl, amino, lower alkylamino, di-lower alkylamino,
lower alkanoylamino, hydroxy or by nitro; hydroxy-lower atkyl, amino-lower alkyl, di-
lower alkylamino-lower alkyl, piperazino-lower alkyl, formyl, cyano, carboxy; lower
alkoxycarbonyl; carbamoyl, N-lower alkyl-carbamoyl; N,N-di-lower alkyl-carbamoyl,
pyridyl; N-benzyl-carbamoyl, N-benzyl-pyridinium-2-yi; or naphthyl, or



4-(3-chor o- 4-fl uoro-anilino)-5-net hyl”lﬁ“lﬁmlilﬂ ﬂllw 7H- pyrrolo[2,3-d] pyrim
I di ne, 4-(3-chloro-anilino)-7H pyrrol

4- (3-chl oro-ani | i no) - 6- ( bi phen-4-yl)-7H yrroI o[f, d]pyrlmdl ne,
4- (3-chl oro-anilino)-6-(naphth-2-yl)-7H pyrrol o[ 2, 3-d] pyri m di ne,

WO 97/ 02266 wo 97/02266 PCT/EP96/02728
PCT/ EP96/ 02728

4- (3-chl or o- anhi i no) - 6- ( 2- hydr oxy- phenyl } 8FH- pyrrol ot 2, 3-d] pyri ni di ne,
4- (3-chl oro-anilino)-6-(3-hydroxy-phenyl)-7H pyrrol o[ 2, 3-d] pyri m di ne,
4- (3-chl oro-anilino)-6-(4-hydroxy-phenyl)-7H pyrrol o[ 2, 3-d] pyrm di ne,

421 gsdi:m or 0- )R |ant & tdyettiemate i b AnbutaTRs-digh-1 G idnd)per oxy- phenyl ) - 7H- pyrrol of
ri
4-(3-chl g?/o g“g\egﬁo?LBR‘aanﬁeqztﬂﬁgﬁhﬂB%Y‘hﬁnd 6- phenyl - 7H pyrrol o[ 2, 3-d] pyri m

di ne, Rs is hydrogen, methyl or lower alkoxycarbonyt,

4- (3-chl oro- 4- henyl )-7H pyrrol o[ 2, 3-d rimd
in(e, 4-(3-ch or%{agﬁ%ﬁe?fr;é%%g&l(eggbiqtsrggwigéfglI)D 7H}/p§/rrol 3{2 3- d][ pyri n1]8|>/ne

4-(3-chl oro-anilino)-6-(4-am no-phenyl)-7H pyrrol o[ 2, 3-d] pyri m di ne and
4- (3- chl or o- e\ RThA 8 fotitd Y & dﬁ%@to%&wﬂd@h@‘é ol o[ 2, 3-d] pyrim di ne and

t he pharnaceuti cal I y accept ab e acl tion salts thereof. 10. A
conmpound of 980R1%a | accordi ng to claim1 or a pharmaceutically acceptabl e

Ea| ttt Iher EOfnlsSlﬁiraQC\&rféﬂu 1&0%@) ssfromlmoz‘gh%n gis 1, 4

enztyl am noz 5, i me rro yri i di ne,

R) -5, % di net h ajogepit ﬁ'@h ‘99“3“ %ﬁ?ﬁb’]a]d Fb?/"lerpé?sﬁ["z'“ﬁ'led]‘ﬁ'??qul ne, c)
(S)-5, 6-di m_ahbqelrame{ﬂ(slowaamicamﬁdﬁe)eramnm] 7H pyrrol o[ 2, 3-d] pyri mi di ne, d)
(R)- 2) (14- am 4oy, ROGRAKgen “orlidvlar G W i€ URN DBt SuteutRad £y i Saveer S~ A1 Py T 1 mi di
(SS - 6- (4- ani altylasing Al Ry if ghenpltsabstituted by karbambylmkthky, pamboxyndthoxg; d] pyr.i ni di

o (4~ i mo- AREUPy e qEpimeo e Rl od BB St it e

h) p enyl. amino, acetamino, hydroxy or by nitro; carboxy; ethoxycarbonyl N—lower alkyl-

(R0 6- ( 4- aricafoahleg iyt N e RyHANNARE DR Bihaphif gt )1 - am no- 7H pyr ol of 2. 3
pyri m di

(S)-6- (4-ani rlﬁ@-‘ﬁﬁ%ﬁy?%eﬂ‘e[ﬁl?%t’kﬁsﬁ’iﬁ%?whaﬂ@ﬂwm?cérhpmatomp'yrroI o[ 2, 3-
d) - pylrl m2d|d)emen);nsﬁf ((jm-aaaﬁl?)ékéleadmnahﬁnéﬂd) 4-(3-chloro-anilino)-7H
-pyrrolo imdin

6p¥4 car [bam?)h q;ms’?qﬁ%g?\? B‘ﬁ@%‘?’)m‘if“?’%“’%'ﬁ?%o anilino)-7H pyrrol o[ 2,3-d] pyrimd
ine, |) or a salt thereof.

6- (4- am no- phenyl ) - 4-(3-net hyl -ani l'i no)-7H-pyrrol o[ 2, 3-d] pyri m di ne, m

6- (4-am no- phenyl) 4}3 chl oro-4-fluoro-anilino)-7H pyrrlo[ 2, 3-d] pyrimdine
. n) 9. A compound of formula I according to claim 1 or a pharmaceutically acceptable salt

6- (3- acet yl andraér, 801661 o}~ ( 3- chl or o- ani | i no) - 7H pyrrol of 2, 3-d] pyri m di ne,

6- ( 3- h chl I H |l o[ 2, 3-d I m di ne, -
) (3-am no(apch?org-a);mno) %—(pynd-g-;l?m?lppyrrol Ilrcln? S-d]pyrE)r%/n[:hrng ol Ipyrimdine

4-(3-chloro-anifino)-6-(pyrid-2-yl)-7H-pyrrolo[2,3-d]pyrimidine hydrochioride,
4-(3-chloro-anilino)-s-dimethylaminomethyl—6-{pyrid—2-yl)—7prrrolo[Z,S—d]pyrimidine,
4-(3-chloro-4-fluoro-anifino)-6-{pyrid-2-yf)-7H-pyrrolo[2,3-d]pyrimidine,
4-(3-chloro-anilino)-5-methyl-6-(pyrid-2-yi)-7H-pyrrolo[2,3-d]pyrimidine,
4-(3-chloro-anilino)-5-methyl-6-(N-benzyl-pyridinium-2-yl)-7H-pyrrolo[2,3-dlpyrimidine
bromide,
4-(3-chloro-4-fluoro-anilino)-5-methyl-6-(pyrid-2-yl)-7H-pyrrolo[2,3-d]pyrimidine,
4~(3-chloro-anilino)-7H-pyrrolo[2,3-d]pyrimidine,
4-(3-chlorc-anilino)-6-(biphen-4-yl)-7H-pyrrolo[2,3-d]pyrimidine,
4-({3-chloro-anitino)-6-(naphth-2-yl)-7H-pyrrolo[2,3-d]pyrimidine,



6)(4 car boxymet hoxy- phenyl ) - 4- (3- chl luuﬂruu"iluu)ulljukutrrol o[2,3-d]pyrimdin

6 (4 [ benzyl oxycar bonyl - met hoxy] phenyl ) - 4- (3- chl oro-ani | i no) - 7H pyrrol o[ 2, 3

-d] - pyrim di we.emo2266 WD 97/ 02266 * PCI/EP96/02728
PCT/ EP96/ 02728 - 91 - r)
6- ( 3- car banoyl net hoxy- phenyl )-4-(3-chloro=8hilino)-7H pyrrol o[ 2, 3-d] pyrimd
i ne, s)

4- (3-chl oro-anilino)-6-(4-nmet hoxycarbonyl net hoxy- phenyl )-7H pyrrol o] 2, 3-d] -
pyri m di ne, t4-{3-chioro-anilino)-6-(2-hydroxy-phenyl}-7H-pyrrolo[2,3-d]pyrimidine,

oyt di ne. . oot BBl AR B ol BRSHare)" Por LSL?L?a?‘nS]‘
v) 4- (3bchl Fr@(&ac:hldro-aa’)!mﬁ-ﬁe(ﬂmw 7H7wr'pwa%ﬂw@n®m1 pyri m di ng w)

6- (N

4 23) chlor o- 21T iﬁ%?*é*fzﬁ S ineMRriotind SR iR pYrdbB R O 10 40
e, v pyrimidine

6- (4- car boxy- &gf 3«@:‘03—59@1& rﬁfﬂddé&@)—s%hh '?Rfﬂy%lgi gbwﬁlas%d' ne, z)

6- (N- benzyl - ca hl or o- ani | 1'nQ) '_Prrolo J)rlmdlne and
za) 4-(3-chloro—amIlno)-s-memyl-s-(4 hydroxy-phenyl)-? -gyrrolo[z -dipyrimidirie

4-(3-chloro- adld-fbm&b-aﬁmﬁd)ke[ﬂ-mm nyhTH-plriglol2, S apanmie,) - 7H pyrrol o[ 2, 3-d] p

d d h | bl | Lt f 11. A
%:/(r)lrrgnoulngeo?nf%h?&!‘% ar {?L?C@“? §h%'f%' %H@rﬁﬁ[égﬂf?i?'ﬁﬁﬁr&%?’f’cal |y acceptabl e
salt thereof 4-®émb@deriytawﬁna))9_l—1 -pyrido[8',2":4,5]pyrrolo[2,3-d]pyrimidine o
g (g) chl oro- amJth Bharbaba bRl Roh AT W5 28RS ks fidrdnt! " 0! o[ 2, 3-d] pyrim din

4 (3-chl oro-anilino)-6-(3-propionyl am no-phenyl)-7H pyrrol o[ 2, 3-d] pyrimdin

(R b (4 acer 1A E5Tpun ot fous) gepering o it o harmacey accepitle ,
yrinidi ne, d)galt thereof, selecte from y Py P

(R) 4- [ (1- pheny) befiiathiho-8[6-difbth-TH-pfoXIR SRijdyimidiee, Pphenyl ) - 7H pyrrol o 2, 3- d]

pyri m di ne,

iR) 6- ( 3- acet?ﬂ%rﬁ Ggmethylii§1-phepy-ethyaminel-ZHRypreloleS-Algyrimiding. 1 o1 of 2, 3- d] py

rimdine, f) c)(S)-56-dimethyl-4-{(1-phenyl-ethyl)-amino}-7H-pyrroio[2,3-djpyrimidine, o
4= (3 ol or 0- ag o) BN afirlo e P44 oA o) Aol oIS Bpfieiaia 1] PYT 1 m
4- (3 chl or o- ael (B)-Bré4-adinophenyiki-{ij tphanyrethyiremino}- 7Higyrleled dipwingdidg.pyr i mi di ne

h) 4D 7Hpyrrolo[2,3-d di
4 (3-chl oro- a%FT‘f’r?"S’"%p i enzylammo pyrroo[ fan]1p¥1ngi| m?]enyl | - 7H pyrrol o[ 2, 3
-d] - pyrim di SS-(4ramino-p 4-[(3-chloro-benzyl)-ammo]-?H-pyrroo ,3-djpyrimidine,

4-(3- )chl or 0- aRy (RY-8Q3-afirodtieR)-2[@ riidtAcKybarboHyebeHzyh | drhiRo-YHPYyRbISR:3-dl] pyri mi di

ne,

4- (3 chl or o- aPMMHBS:_ 6- (3-i sobut yryl ami no- phenyl ) - 7H pyrrol of 2, 3-d] pyri m di

ne, k) i) (S)-6-(4-amino-phenyl)-4-{(1-methoxycarbonyl-benzyi)}-amino-7H-pyrrolof2,3-d)-

4- (3-chl oro- aﬁgr“i&r?é - 6- (4- et hyl am no- phenyl ) - 7H pyrrol o[ 2, 3-d] pyri m di ne,

1) ’

6- (4- et hyl ami h&={(fracetylaminphgnd¥(3-chlorptanilinel: Fibpyrmole[d J-ipyfimjdine3- d] pyri mi di ne
k), 6~(4-carbamo IArfneéhoxy phenyl)-4-(3-chloro-amhno)-?H-pyrro!o[Z 3-d]5yrrmldlne

’4- 3-chloro-anilin rrolo rimdine
ﬁ,) [\} 6-(4-am)|no—phenyl)—4-(3—me¥hyl—amlmo) 9H-pyv¥oio[2 S-d]gynmtdme, I'py

4- (3-chl or o- RN bi(4-8mird-ghdn@}-4-Y3-anlbra-Midenailno - PHipyfreled-dpyinddiny, | M di ne

gn?4oé| met hy | Br-RssHEARPg-Pheny(-f-Grrdloyr-aniingd 7 H-PuminG - diRiding of 2, 3- d] pyri

m di ne 0) 6-(3-amino-phenyl)-4-(3-chloro-anilino)-7H-pyrrolo{2,3-dlpyrimidine,
p) 6-(4-carboxymethoxy-phenyl)-4-(3-chloro-anilino)-7H-pyrrolo[2,3-d]pyrimidine,
q) 6-(4-{benzyloxycarbonyl-methoxy}-phenyl)-4~(3-chloro-anilino)-7H-pyrrolof2,3-d}-
pyrimidine,



PCT/ EP96/ 03728 e  ., L

pharmaceutically acceptable salts t her'eof . 12 A corrpound of formula I
according to claim1 or a pharmaceutically acceptable salt thereof,
sel ect ed fromnwo 912266 PCT/EP96/02728

6- (4- am no- phenyl ) - 4- ( 3- net hyl - benzyl ) - 7H-$)%/rrol o[ 2, 3-d] pyri m di ne,
(R) - 6-(3-am no- phenyl )-4-[ (I ~91-

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

(R S)-6-(4-am no-phenyl)-4-[(1 -(3-chl oro-phenyl)-ethyl)-am no]-7H
- pyrr ol of 2, 3-H§~(3-parbamoyinetboxy-pienyl)-p{(3-chloro-anifino)-7H-pyrrolo[2,3-d]pyrimidine,

- phenyl - et hyl( %Qé“c?elo-&mﬁ\é)-@ (PR B NG rRNY pherfERY Sy rRlopd $ap - Al -

pyri-m di ne
- phenyl - et hylpyﬂ@!ﬁﬂ%] 6- ( 3- propi onyl am no- phenyl ) - 7H-pyrrol o[ 2,3 -d] -

pyrim di ne, i P iy
- phenyl - et hyl ﬁaﬁcﬂ%{) -@ﬂ%’%ﬁ%ﬁ‘%’%’d _ﬁﬁ*‘bﬁ‘r’?g M&Wl) 7H-pyrrolof2,3-d}-

(R) - 6- (4-i soP¥IRdNeani no- phenyl )-4-[ (1
- phenyl - et hyIu);eamum}ﬂﬁcwfd:mﬁw?ap@irolomef-u]ﬁymaiae,
(R) - 6- (4- Pi v} Qb I RO RS elricsy datton i R84 dpimidaed, - 7 Pyrrot ol 2, 3-d]

pyri m di ne,

(R -6 (3 p vamfamwmmmwmsemqmnmwrmm -dprirdtingy 1 ol of 2, 3-d] p
yrim di ne, _ ) g

4- (3-chl oro- a (3 chlfro-an(i@ogﬁgogt&g ony Ip hﬁe%b?“*%—?‘%y?a‘ d&‘f’&["?‘%ﬁ d]

pyri m di ne, )6—(4-carboxy-pheny|)-4-(3-chioro-an|lmo)-7H-pyrrolo[2 3-d]pyrimidine,

4 (3ol oro- gL ey R R ARSI LRSS NI ¢ o0t oo
ne, za) 4-(3-chioro-anilino)- 6—(N-[:¥ methyl-but -yl]~carbamoyl)~7H-pyrrolo[2 S-d]pyrer\ldIE)\Z

4- (3- chl or 0- afpdlthdiEHarPatAtibaigREtDiAMSsARINreEENY| ) - 7TH-pyrrol o[ 2, 3-d] pyri m

di ne,
4- (3-chl oro-anilino)-6-(4-isopropyl oxycarbonyl - phenyl)-7H pyrrol o[ 2, 3-d] pyr
I mdi ne 11. A compound of formula | according to claim 1 or a pharmaceutically acceptable

ffn é“?)nghl or o- asghltﬂe%)gf elécf'édf?o?rt\)m yl oxycar bonyl - phenyl ) - 7H pyrrol of 2, 3-d] pyri

4( 3- chl or o- aré)UHBehio-gnlling)-fes-Pydpionyiamine- phenyl)-7Bipyrgtolp.Srdipysimiding,o[ 2, 3- d] pyr
I m di ne, (3- - %

4-(3-chl or o- a%.‘f‘? Gé’ 4{‘021-6 (:tiﬁrqplon Iﬁgléngr%hen ?7H-ﬁgr ?szsﬁ—pynmr‘?'% O[‘Z 3-d] pyr
i m di ne, (R)-B{RKE- f@!ﬁ?‘ﬁbe%[ﬂyhew[ etm-ammo] H-pyrrolo[2,3-d]pyrimidine,

- phenyl - et hyl riy{hdkd -7H-
4- (3-chl oro- adr)ﬂalapa %Z*ggl?é@“&%t hﬁg%ﬂ%})&ﬁ]eny dﬂgﬁn&/‘rﬂ? prlgfkélz 3~cg] pyri m di ne
6'55{}]” h

, (R)-6-(4-hyH enyl)-4-[(1
- phenyl - et hy|g){Rypé-(Baceliamino-pabmf)4-R{t-ghews-biiyflamino)-7H-pyrrolo[2,3-dlpyrimidine,
4 (3o or 0- Gkl e oS EES (U HHBRIS iRy RYISGE -y s, PV 0oL 2
4 (3- chl or o- caliH B ebipreBariioNSd-piveloylaminereml PY-PPDioR Ardibyaidis,d] pyr i i di ne
6- ani nocar hynyh-chpkcardittcf 6910l -blnidyi-bltyR¥dniiRd)Hndnytr Al-PHoldi, ifte
pyrimidine,
i} 4-(3-chloro-anilino)-6-{4-isovalerylamino-phenyl)-7H-pyrrolo[2,3-dlpyrimidine,
i) 4-(3-chloro-anilino)-6-(3-isobutyrylamino-phenyl)-7H-pyrrolof2,3-d]pyrimidine,
k) 4-(3-chioro-anilino)-6-{4-ethytamino-phenyl)-7H-pyrrolof2,3-d]pyrimidine,
[} 6-(4-ethylamino-phenyl)-4-[(1-phenyl-ethyl)-amino}-7H-pyrrolof2,3-d]pyrimidine,
m) 4-(3-chloro-anilino)-6-(4-dimethylamino-phenyl)-7H-pyrrolo[2,3-d)pyrimidine,
n) 4-(3-chioro-anilino)-6-(3-ethylamino-phenyl)-7H-pyrrolo{2,3-dlpyrimidine and
0) 6-{4-dimethylamino-phenyl)-4-[(1-phenyl-ethyl)-amino}-7H-pyrrola{2,3-djpyrimidine
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4- (3-chl oro-anilino)-6-nethyl am nocar bonyI ST pyrrol o[ 2, 3-d] pyri m di ne,
4- (3-chl oro-anilino)-6-hydroxynet hyl - 7H pyrrol o[ 2, 3-d] pyri m di ne,

4- (3- chl or o- aRyd 4#Rdes6- f Or Nyl - 7H-pyrrol of 2, 3-d] pyri m di ne,
(R) - 6- et hoxycar bonyl - 4-[ 1- phenyl - et hyl am no] 7H pyrrolo[ 2,3 l>é'-]rpyrl m’%fl ne,
(R) - 6- et hyl am nocar bonyl -4-] 1 -92-

- phenyl - et hyl am no] - 7H pyrrol o[ 2, 3-d] pyri m di ne, (R)-6-carbanoyl-4-[1

- phenyl - et hyl am no] - 7H-pyrrol o[ 2, 3-d] pyri m di ne, (R)-6-cyano-4-[1

- phenyl - et hy| zandrtd phasmasauticdily a2ceptatiiosaits theteate,

4- (3-chl oro-anilino)-6-cyano-7H pyrrol o[ 2, 3-d] pyri m di ne,

(R -6-fornyl -4-[ 1- phenyl - et hyl am no] - 7H pyrrol o[ 2, 3-d] pyri m di ne,

(R) - 6- ami nonet 1y A-campaunghat fgrmulst | lagtarding ¢ elait- yna pHanhaceiticdlip yréepitatiene,

6- am nonet hyl - Qf%ré‘é?'ééfé&fe%’ﬂdrd no)-7H-pyrrol o[ 2, 3-d] pyri m di ne,

4- (3-chl oro-ani Fl no) - 6- (di met hyl ami no- et hyl ) - 7H-pyrro| o[ 2, 3-d] pyri m di ne,

(R) - 6- (di met hyd" @Tﬂ@i@q‘ﬁﬁﬁrﬂp‘l“ﬂmﬁl -BRea 7 Heawplofa:3-dlpyrirmidingy r r ol o[ 2, 3d] pyri mi
?“p E:nyl( Rzat ﬁyl( qnpsr(@-ammﬁmrair:%)lu-lu %hérgs.ethyl)-ammol-7H-pyrro|o{2 3-djpyrimidine,
4- (3-chl or o- aﬁﬂ#‘% 'E)% 'g'%%ﬁo@‘ﬁ%%Pﬁe"?%eﬁ'y‘r"ﬁﬁl'@‘zﬂ?yﬁ?lﬁ?rﬁ'ﬂr di ne,

4- ( 3- Chl or o- arpyhmmm)e 6- met hoxyrret hyl - 7H pyrrol o[ 2, 3-d] pyri m di ne,

2; (N-tert. - But(ﬁk-ﬁﬁ-rp?o%‘%&hﬁ)-%hﬁﬂ—%Q4—%¥o%ao%9 amm%-;?henglr_s P -%Qr?&g 23-3’}- dlpyrimdin

4- (:3- Chl or o- arpytimidide, 6- (NN- di met hyl ani no-met hyl ) - 7H-pyrrol o 2, 3-d] pyrinidin

e, 6-carbo )- 1 r - i m di ne,
4- (3-chlor )c()yaf\(r{f ﬁggyhgﬁﬂ e% a%?ﬁ-’ﬁrﬁp%%ﬁo Ce)[v@i-@h-ﬁyr%/l?{%%-: ne, |
4- ( 3- ohl or o- arfyrimidioe, 6- hydr oxynet hyl - 5- met hyI 7H- pyrrol o[ 2, 3- d] pyri m di ne,

5- car boxy- 4- (:ia BB isBbutytiainitie)ptén Loné#ir 7ﬁ } 'ne
4-(3-chl oro- an| |n8_§e u’}Njﬂ(;rrry pG ngfhy 7H—pyrro o[ 2, 3- rQ% ne and

4- (3-chl oro- aff yiiemidgie. 5. hydr oxynmet hyl - 6- net hyl - 7H—pyrro| 0[2 3 d]pyrlm'di ne,

and the phar rrE(B}ae-Kd«-isabdtytylammr&bylM-ﬁalﬂwEn)uhﬁiy@afnano]-Tﬂi?pyrr&o ound of
formula | acc%&%@g\to any one of claims 1 to 12 or a pharrraceutl- cally
accept abl e sal Such a conmpound for use in a method for the therapeutic

treat- ment of(R)i-Gréd-pivataylardino-phemiit4-iibubenyi-ethy)-antinpjizH-pyreatol2 Badpyriatdiigsi t i on

G her e RSkl ke R RIS g i il .

phar maceut i cal4 [o;(@gmlmo) {3-ethoxycarbonyl-phenyl)-7H-pyrrolo[2,3-dlpyrimidine,
4-(3-chloro-anifino)-6-(3-carboxy-phenyl)-7H-pyrrolof2,3-d]pyrimidine,
4-(3-chloro-anilino)-B-(4-methoxycarbonyl-phenyl)-7H-pyrrolo[2,3-d]pyrimidine,
4-(3-chloro-anllino)-6-(4-propyloxycarbonyl—phenyl)-7H-pyrrolo[2,3-d]pyrimidine,
4-(3-chioro—anilino)-6-(4-isopropyloxycarbonyl-phenyl)—7H—pyrrolo[2.3-d]pyrimidine,
4-(3-chloro-anilino)~6-(4-isobutyloxycarbonyl—phenyl)-7H-pyrrolo[2,3-d]pyrimidine,
4-(3-chloro-anilino)-6-(4-dimethylaminocarbonyl-phenyl)-7H-pyrrolo[2,3-d]pyrimidine,
4-(3-chloro-anilino)-6-(4-diethylaminocarbonyl-phenyl)-7H-pyrrolo[2,3-d]pyrimidine,
(R)-6-(4-diethylamino-phenyi}-4-[{1 -phenyl-ethyl)-amino]-7H-pyrrolo[2 3-d]pyrimidine
4-(3-chloro-anilino)-6-(3-dimethylamino-phenyl)-7H-pyrrolo[2,3-d]pyrimidine,
(R)-6-(4-hydroxy-phenyf)-4-[( 1-phenyl-ethyl}-amino}-7H-pyrrolof2,3-d]pyrimidine,
4-(3-chtoro-anilino)-5-dimethylaminomethyl-6-(4-hydroxy-phenyl)-7H-pyrrolo[2,3-d}-
pyrimidine,
4~(3-chloro-anilino}-6-(N,N-dimethyl-carbamoy)-7H-pyrrolo[2,3-d]pyrimidine,
6-aminocarbonyl-4-{3-chloro-anilino}-7H-pyrrolo[2,3-d]pyrimidine,
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phar maceuti cal conposition for the treatmeht of turours in war m bl ooded

ani mal s i ncludi ng humans, conprising, in a dose effective against tunours,
a conpound ofwbetoaka | accordi ng to any one of clains 1 toptPEessmrs

phar maceutical ly acceptable salt of such a conpound, together with a
pharmaceutical carrier. 16. The use of a%8enpound of forrmula | according
to any one of clains 1 to 12 or of a pharnaceutically acceptable salt of
such a compound in the preparation of pharma- ceutical conpositions for use
in the chem)th(a-elmromhﬂmoymmemylamlrib?:arbilihp-mﬂwrmfo[as-dmmum of fornula I

accordi ng to utically acceptable
sal t. of such hﬂ%(gﬁﬁ% ’n t@ox&ﬁ@%ﬂﬁégg"@&g%@ urgg 18. A method of
treating war m—tﬁ—dwednmm)fﬁaiomylﬁtﬂ-Mnow Bdiryrimidinehi ch conpri ses

adm ni stering Rt) 2-éh ay?én%s Q{t}@@flﬁgh&m_%,aﬁmg ?r, prg?,grzcgj?]gy, 1T di sease, in

a dose effect ve a unour s according to any

one of clai m;(Hi%rraetmaram@w!-ﬂﬁbewbﬁhv@mu@wﬁmwew@amwrmdle%;c h a
conmpound. 1{)-64 ﬂfaﬁ@ﬁ&[f-ﬂ‘en&b&hﬂétﬁﬁé}lm-b%lﬁﬁ @d]ﬂiﬁmldme,

-pyrrolo[2,3-dlpyrimdine derivative [err] wher ei n

gisOorl nis WE“Q‘G‘I?{PWH%Y'P@'"81’7’31P-‘/H°'P[§ :‘]I”‘F]BYH"@"P% 3when qgis 1, Ris
hal ogen, | owes-(RHorb-anilibici-esanc!7eMmirrolkadpytimitihe, | ower al koxy, carboxy,

| ower (R)-6-formyl-4-[1-phenyl-ethylamino}-7H-pyrrolo[2,3-d}pyrimidine,
(R)-6-aminomethyl-4-[1-phenyi-ethylamino]-7H-pyrrolo[2,3-d]pyrimidine,
6-aminomethyl-4-(3-chioro-anilino)-7H-pyrroiof2,3-d}pyrimidine,
4-(3-chloro-anilino)-6-(dimethylamino-methyl)-7H-pyrrolo[2,3-d]pyrimidine,
{R)-6-(dimethylamino-methyl)-4-[ 1-phenyl-ethylamino]-7H-pyrrolo]2,3-d)pyrimidine,
(R)-6~(piperazino-methyl}-4-{1-phenyl-ethylamino]-7H-pyrrolo[2,3-d]pyrimidine,
4-{3-chloro-anilino)-6-(piperazino-methyl)-7H-pyrrolo[2,3-d]pyrimidine,
4-(3-Chloro-anilino)-6-methoxymethyl-7H-pyrrolo[2,3-d]lpyrimidine,
6-(N-tert.-Butyl-carbamoyl)-4-(3-chloro-anilino)-7H-pyrrolo[2,3-d)pyrimidine,
4~{3-Chloro-anilino)-6-(N,N-dimethylamino-methyl)-7H-pyrrolof2,3-djpyrimidine,
6-carboxy-4-(3-chloro-anilino)-5-methyl-7H-pyrrolo[2,3-d]pyrimidine,
4-(3-chioro-anilino)-6-formyl-5-methyl-7H-pyrrolo[2,3-d}pyrimidine,
4-(3-chloro-anilino)-6-hydroxymethyl-5-methyl-7H-pyrrolof2,3-d]pyrimidine,
§-carboxy-4-(3-chloro-anilino)-6-methyl-7H-pyrrolo[2,3-d]pyrimidine,
4-(3-chloro-anilino)-5-formyl-6-methyl-7H-pyrrolof2,3-djpyrimidine, and
4-(3-chloro-anilino)-5-hydroxymethyl-6-methyl-7H-pyrrolo[2,3-d]pyrimidine,
and the pharmaceutically acceptable salts thereof.

13. A compound of formula | according to any one of claims 1 to 12 or a pharmaceuti-
cally acceptable salt of such a compound for use in a method for the therapeutic treat-
ment of the human or animal body.

14. A pharmaceutical composition comptising a compound of formula | according to
any one of claims 1 to 12 or a pharmaceutically acceptable salt of such a compound,
together with a pharmaceutical carrier.
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PCT/ EP96/ 02728 - 95 - cyano,
am no, |ower al kanoyl am no, |ower al kylam no, NN-di-I|ower alkylamno or
tri- fluoronmeibwhmniks -bei ng possi bl e when several radicals RCuEPsSpRSENt in
the nolecule for those radicals to be identical or different, a) R and R2
are each independently of the other a) phe®#~ substituted by

car banoyl - net hoxy, carboxy-net hoxy, benzyl oxycarbonyl - net hoxy, | ower

al koxycar bonyl - net hoxy, phenyl, am no, |ower al kanoyl am no, | ower

al kyl am no, N, N-di -l ower al kylam no, hydroxy, |ower al kanoyl oxy car boxy,

| over al kOXyCﬁFbREMAmaE@Lm%\fHB pos:%t{?\"ﬁl@téh nt&ﬁﬁﬁ deﬂ)hh d ower

al kyl - car banoy yano or nrtro; [err er r unsu stl tuted
or hal o- or mmm%mqlwm@uwma; GoTBRriSiNgs I"cﬂﬂose[eﬁﬁ W against turmours, a

N-benzyl -pyr i %babbmd?oﬂdmumraee&wng Sy e of BRI Yo 12008 phalnfRBtAIPONY | ;
car banoyl ; N-1ower é - car banoy N-di -1 ower al kyl - car banoyl ; benzyl

car banoyl ; f o@ﬁ‘;’ﬂptaq' &P%WP"WS&QS‘%‘F%‘H?I phafrajgeptical RarAet oxy; or
[err]) Iower al kyl substituted by [err]) hal ogen, am no, Iovver al kyl am no,
pi per azi no, di,- r al kyl am m no t hat pstituted
or substitut edﬁﬁ'ﬁ‘l’?&"ﬁﬁ@ﬁﬁ” @P‘VW’&WB@H%?W ‘FPFS/ de | oner
ﬁll- Ikanoyl Oiqlé’ ! Ipaauuracahﬂcauwacceptable»ylt of suck i eahmbamdualtﬁncpryﬂ»aratmmrdmpmma_ I
ower al ky cyano am no, | ower
al kanoyl am no %E%%W%ﬂ%ﬁ%se 'ﬂl\‘%%‘%w %}OPWF% no or
trifluoronmethyl, [err]) hydroxy, |ower al koxy, cyano, carboxy, | ower
al koxycar bonylys, %leo | s
al kyl - car barmyl rre%;mto 0 {‘ i '?tﬁLJ@“ gﬁﬁg%ﬁf’éﬁ\oytodﬂ c%mé P}’)Ffzorofa
Rlerr]-s(O] erPF’]*"W‘r‘SFQSFW ‘F@["SPTFP e|s§ PB%HSF' aéPR‘PP"%ﬂ hﬁqk@n@megagy,ofz or b)
when g is 0, qmfows. the radicals Rlerr] and Rlerr] is unsubstituted | ower

al kyl or unsubstituted phenyl and the other of the radicals R err] and
Rl err] has one of the neanings given above in paragraph a) with the

exception of RpdAasstbd of reatngRam-diocied aﬂhenmhclﬂidh@mdlﬁnsamcl@@hm]seﬁi[ err]-1

ot Sat o) SRS Y ol Ve B AR ek Sl
al kanoyl oxy, @ﬁettlmygamst\mom’m@mmubd offormwa | aceorsiirg, to lWny oneof clditog N -
carbanmoyl, N, i Pﬁg gag J,sg{oflgﬁcﬁ:y@&gpo,ﬁa are aza-1

ng up to carbon

, 4- al kadi enyI ene hav at ons,

19. A process for the preparation of a 7H-pyrrolo[2,3-d]pyrimidine derivative of

formula 1
. 0
{CHRg—N
wherein
qisOort,

nis from 1 to 3when qis 0, or nis from 0 to 3when qis 1,
R is halogen, tower alkyl, hydroxy, lower alkanoyloxy, lower alkoxy, carboxy, lower
alkoxycarbonyl, carbamoyl, N-ower alkyl-carbamoyl, N,N-di-lower alkyl-carbamoyi,
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1, Rlerr] and Rlerr] are each |ndependently of the ot her unsubstituted
| ower al kyl or unsubstituted phenyl or have one of the neanings given above

I n paragraph whenepes Rlerr] is hydrogen, |ower alkyl, |ower peiripygmessbonyl
carbanoyl, NI ower al kyl-carbanoyl or N, N-di-I|ower alkyl-carbanoyl, or a
salt thereof, with the exception of the cofpound of fornula | wherein nis
O, gis 1, Rerr] and R err] are each hydrogen and R2 is nethyl, which
process conprises a) reacting a pyrrolo[2,3-d]pyrimdine derivative of
formula Il cyano,[amimd, iower alkamyfanino Jower atkytaminc D, -di-iower alkylaminelipr triZ | S

hydrogen or lg, ?Jrﬁ(étﬁ lqyﬁ‘eﬁnﬂJ%% e wr{&%ﬁa%ﬁicﬁl}sr tar #’uncblt ﬁ{?eltrﬁolé‘&ﬁe for

defi.ned above Yorte
present in th’bOWaIGHIGQISQONQBm]cathﬂlWTEMr] be| ng protected it necessary by

readily reno I | gém'g n amne of fornmula |11

[ erry V\heréﬁl%ﬁaﬁerrﬁm'ﬁ&&g re as ef i ned above for conpounds of
formula I, an‘}) rheay! sppiiteciLgal Y. G OX) - meRoxy Rengdexyrarbenyirg

Dot eC e 1 MEERS Ty gneom%bw TPy R bl BBl ino e °0V1 N0

any protecti ng at "are_present "an
1-aryl -l oner & np,dijN@&po@r a@;ylammo, hydroxy, lower alkanoyloxy, carboxy. lower

alkoxycarbonyl, catbamoyl, N-lower alkyl-carbamoyl, N,N-di-ower atkyl-carbamoyl,
cyano or by nitro;

B) hydrogen;

7) unsubstituted or halo- or lower alkyl-substituted pyridyt;

8) N-benzyl-pyridinium-2-yl; naphthyl; cyano; carboxy; lower alkoxycarbonyt;
carbamoyl; N-fower alkyl-carbamoyl; N,N-di-lower alkyl-carbamoyl; N-benzyl-
carbamoyl; formyl; lower alkanoyl; lower alkenyl; lower alkenyloxy; or

£) lower alkyl substituted by

eo) halogen, amino, lower alkylamino, piperazino, di-lower alkylamino,

€B) phenylamino that is unsubstituted or substituted in the pheny! moiety by halogen,
lower alkyl, hydroxy, lower alkanoyloxy, lower alkoxy, carboxy, lower alkoxycarbonyl,
carbamoyl, N-lower alkyl-carbamoyl, N,N-di-lower alkyl-carbamoyl, cyano, amino,
lower alkanoylamino, lower alkylamino, N,N-di-lower alkylamine or by trifluoromethyl,
£Y) hydroxy, lower alkoxy, cyano, carboxy, lower alkoxycarbonyl, carbamoyl, N-fower
alkyl-carbamoy!, N,N-di-lower alkyl-carbamoyi, mercapto or

£d) by a radical of the formula Rs-S(O)n,- wherein Rs is lower alkyland mis 0, 1 or 2, or
b} when g is 0, one of the radicals R; and R, is Qnsubstituted lower alkyl or
unsubstituted pheny! and the other of the radicals R, and R: has one of the meanings
given above in paragraph a) with the exception of hydrogen, or

¢) Ry and R; together are C;-Cyo-1,4-alkadienylene substituted by amino, lower
alkanoylamino, lower alkylamino, N,N-di-lower alkylamino, nitro, halogen, hydroxy,
lower alkanoyloxy, carboxy, lower alkoxycarbonyl, carbamoyl, N-lower alky}-
- carbamoyi, N,N-di-lower alkyl-carbamoyl or by cyano, or are aza-1,4-alkadienylene
having up to 9 carbon atoms, or
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reacting with an amne of fornula”l 19 dbove, ‘in"the presence of a
dehydrating agent and a tertiary am ne, a pyrrol o[ 2, 3-d] pyri m di n-4-one
derivative ofghesmke |V [err] wherein Z' is 1-apylmpdaiehsal kyl
and R err] and %ferrﬁsl are as defined above for conpounds of fornula 1, any
free functional groups present in the radiedls R err] and R err] being
protected if necessary by readily renovable protecting groups, and renovi ng
any protecting groups that are present, or c) for the preparation of a
conpound of f @ywhenag is IWRead R, & @act indepatidamiylyy trendting unsidalifuteartowéne

eacti g wi ¢ nakye EieRsB PRoRTbLIES R RY s anRaRBEAT RorR in pdetterh

correspondi nga},andornula | wherein R err] is hydrogen and the renaining

Funot| onal - gr BeSIRioREk el ekt ool SlofPATBRHE HinSinely” Mttt bt ey ot e
i f necessary bnyNNedidtiviey alkglaavtsmoyl, pr ot ecti ng groups, and renovi ng any

protecting gr re present, or d) for the preparation of a
conpound of fgﬁnﬁﬁlgh%\?\ﬁerei n at |l east one of the radicals R, R err] and

Rlerr] is hydwiikihesxgention of thg camapynd of formulad wherain nisfy adeiboRianddigatear e as
defined aboveeid¥hyarsien and R, Bfmdthyinul @ | reacting with boron tribrom de a
conpound correﬁ onding to formula | wherein at | east one of the radicals R,
Rlerr] and R} ¥pich Prosesisampiées ubst i t ut ed phenyl and the remaini ng
substituents are as defined above for conmpounds of fornula 1, any free
functional gr

. [ icals . d bei
protected if %@é@%&%ﬁ?°@%§£§%ﬁgﬁg@ﬁ%@é ﬁ%e‘@%!‘ﬁg grR[oﬁ|rog aﬁ:jn?ermvi ng

m,

wherein X is a suitable leaving group, Z is hydrogen or 1-aryl-lower alkyl and the remaining
substituents are as defined above for compounds of formuia |, any free functional groups
present in the radicals R, and R; being protected if necessary by readily removable protect-
ing groups, with an amine of formula Ili

(B)n

H
H

wherein R, Re, n and g are as defined above for compounds of formula |, any free
functional groups present in the radical R being protected if necessary by readily
removable protecting groups, and removing any protecting groups that are present
and, where it is present, the 1-aryl-lower alkyl radical Z, or



any protecting groups that are pre mll Ll“u”ﬂuﬂm the preparation of a
conpound of fornmula | wherein at | ; AR L, adicals R Rerr] and
Rlerr] is am no-substituted phenyl and the remaining substituents are as
WD 97/ 02266
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above for conpounds of fornula I, subjecting to catalytic hydrogenation a
conpound corresponding to formula | wherei n9at | east one of the radicals R
Rlerr] and Rlerr] is nitro-substituted phenyl and the renaining
substituents are as defined above for compounds of fornula |, any free

functio ngl ]9 I o) peachne®itnan amirielod formdiadHlabove, inRhe prdsesdecof E[d%hydrai&g;jmnt anda
protected i sar. 4 a t] ps, and renoving
any protecti n&g‘@%@&g@"r %@g@@ﬂiﬁ@&@ﬁ@ﬁ th%gér%ﬁ%réfggpg{?ﬂgg out one of

process variants a) to e), if necessary for the preparation of a salt,
converting a resulting free conpound of fornmula | into a salt or. if
necessary for the preparation of adr conpound, converting a resulting
salt of a conmpound of formula | infG the fr.Pezcorrpound. 20. A process for
h [ f 7H | o[ BN3-d g deri [ f f la |

t he preparation of a pyrrol of Q ] ine derivative of fornula la
[err] wherein n isfromlcf I s hal ogen, | ov{Bf al kyl ,

hydr oxy, | ower al kanoyl oxy, | ower glkox

boxy, | ower al koxycarbonyl,
car banmoyl, N-1ower al kyl -car banoy®, N,h&é?-l r al kyl - car banoyl

. wherein Z’ is 1-aryl-lower alkyl and R, and R are as defined above for compounds of
formuia i, any free functional groups present in the radicals R, and R, being protected
if necessary by readily removable protecting groups, and removing any protecting
groups that are present, or

c) for the preparation of a compound of formula { wherein R, is dimethylamino-methyl
and the remaining substituents are as defined above for compounds of formula |,
reacting with N,N-dimethyl-methyleneimmonium iodide a compound corresponding to
formula | wherein R, is hydrogen and the remaining substituents are as defined above
for compounds of formula 1, any free functional groups present in the radicals R, and
R being protected if necessary by readily removable protecting groups, and removing
any protecting groups that are present, or

d) for the preparation of a compound of formula | wherein at least one of the radicals
R, R, and R; is hydroxy-substituted phenyl and the remaining substituents are as
defined above for compounds of formula |, reacting with boron tribromide a compound
corresponding to formula 1 wherein at ieast one of the radicals R, R; and R, is
methoxy-substituted phenyl and the remaining substituents are as defined above for
compounds of formula |, any free functional groups present in the radicals R, R, and
R, being protected if necessary by readily removable protecting groups, and removing
any protecting groups that are present, or

e) for the preparation of a compound of formula { wherein at least one of the radicals
R, Rt and R;is amino-substituted phenyl and the remaining substituents are as



cyano, anino, |ower al kanoyl ani nﬂllj ﬂ!ﬂ ﬁmjﬂaﬂllno, N, N- di - | ower

al kylam no or trifluoronmethyl, iti¥ l . when several radicals R
are present in the nolecule for those radicals to be identical or
different, a) Rerr] and R2 are each independently of the other phenyl
substituted byygdpxs, am no, |ower al kanoyl am no, |ower al lpchairederns

N, N-di -1 ower al kyl am no, hydroxy, |ower al kanoyl oxy, carboxy, | ower

al koxycar bonyl, carbanoyl, N-Iower alkyl-c&@8sanoyl, N, N di-I|ower

al kyl - carbanoyl, cyano or by nltro; hydrogen; unsubstituted or halo- or

| ower al kyl -substituted pyridyl; N benzyl-pyridinium2-yl; naphthyl; cyano;
car boxy; | owerdefined above foACOAPGUNAR @6formula |, subjecting to catalytic hydrogenation a

PCT/ EP96/ 02728 ondi f ere east one ot t _i%gf and

al koxycar bonylc?mgg'r"bda?%rﬁ?? q@npgomeorrmgww cg}%érﬁ?y?? ﬁ\tltll\?ﬁld 3\&?‘

al kyl - car banoyR;js ditro-sybstitutesiphenylakd theyremainingssubstitients/are asalainededboge fdroxy ;
or | ower alkyl | t I ) | 2 i azi no,
i -1 over al kylPaPARssY iR, ofF (RN WhcyBl Bbups SN X cBiR4ICR, f B

al koxycar bony|Rz beingipeetested if Ne¢essrry by rdagily remavable protectingigrdiups, @nd removing

al kyl - car bano : heal of the formula Rerr]-S(Oferr]-
wherein R3 is%"%\ﬁe@é@ﬁ%fb“gﬁhmﬁéi"; ,El or 2, or b) one of the radicals
Rlerr] and Rlerr] is unsubstituted | ower alkyl or unsubstituted phenyl and

the other of 1dng ghafbdiing otk 6re df pewésa&a?raaisalgm)pmﬁewssamorw&ba&sﬁm ven
above in par agrapglga%l‘vmth t he exception of

] édro\geg,, or (Q Rigerr] and
Rlerr] togethéfas varling a-yespifing free cpmpaund pLigumyle Linfo p el or. ILDRRESFAY It ed by
am no, | ower 3biepepidparaiowof d Peeconpdand,ashvening's Nsditing satest asdolnpoand 610,
nitro, hal ogen hydr.o 40\/\/er al kanoyl oxy, carboxy, |ower al koxycarbonyl,
car banoy! , %‘i&ﬁa {aﬁ'@%e- r%aa?%w&, NN- di - | ower al kyl - car banoyl ~or by
cyano, or are aza- 1, 4-al kadi enylene having up to 9 carbon atons, or a salt
t hereof, whichnaC ' [ g 3- PRl
derivative of f bg[ﬁf&ﬁfﬁr theq)reﬂa‘?&f)gro?? 7R-R¥olofd SlipyritnidE Welidtdl BF

‘ormula la

(la)

wherein

nis from 1to 3,

R is haiogen, lower alkyt, hydroxy, lower alkanoyloxy, lower alkoxy, carboxy, lower
alkoxycarbonyl, carbamoyi, N-lower alkyl-carbamoyl, N,N-di-lower alkyl-carbamoyl,
cyano, amino, lower alkanoylamino, lower alkylamino, N,N-di-lower alkylamino or
trifluoromethyi, it being possible when several radicals R are present in the molecule
for those radicals to be identical or different,

a) Ry and R, are each independently of the other phenyl substituted by phenyl, amino,
lower alkanoylamino, lower aikylamino, N,N-di-lower alkylamino, hydroxy, lower
alkanoyloxy, carboxy, lower atkoxycarbonyl, carbamoyl, N-lower alkyl-carbamoyl, N,N-
di-lower alkyl-carbamovyl, cyano or by nitro; hydrogen; unsubstituted or halo- or lower
alkyl-substituted pyridyl; N-benzyl-pyridinium-2-yl; naphthyl; cyano; carboxy; iower



wherein X is a suitable |eaving groﬁﬂm&mlﬂu}ﬂﬂumm}r or 1-aryl-1ower alkyl
and the renmai ning substituents are or conpounds of

formula la, any free functional groups presen ih the radicals Rlerr] and
Rlerr] being protected if necessary by readily renovabl e protecting groups,

with an anil iwgedgssyati ve of formula Illa VO 97/ 03¢9/&ros/02728
PCT/ EP96/ 02728 -100 - [err]

wherein R and n are as defined above for c®3pounds of fornula la, any free
functional groups present in the radical R being protected if necessary by
readily renovabl e protecting groups, and renoving any protecting groups
that are pr es alkdxyaationyivartanidyl; Nsloperaliamtarbadeyl; IN,drdidoweoakyl-catbayoyl, adi cal

7 : r
o eSence ot SRR vAl DRryERERY LRERR ol bbbl bl 0P UBunlid )

pyrrol o[ 2, 3- dpgiygema@nm, lowenalkylemino spiberazing, di-lo mualhylawno hydroxy,dowdr

wherein Z' is atkory, Yainb OWitond! ibr SRSy Bl Bry), ;emdwe% arfifildyfied above

f or ‘tonpounds mu a, any tlona rou sent

radi cal s R[] er NjN-didgweealipkp *H’éa'ﬁP)ﬂt@e'PéEPPf hé&%@b?fyh% fm@aﬁfaﬁolmermvabl e
protecting 9r gHeRin MY18 ioWRFRI/IRSd % 0, 1 or 2, or

b) one of the radicals Ry and R; is unsubstituted lower alkyl or unsubstituted pheny!
and the other of the radicals R and R has one of the meanings given above in
paragraph a) with the exception of hydrogen, or

c) Ry and R, together are C,-Ci¢-1,4-alkadienylene that is substituted by amino, lower
atkanoylamino, lower alkylamino, N,N-di-lower alkylamino, nitro, halogen, hydroxy,
lower alkanoyloxy, carboxy, lower alkoxycarbonyl, carbamoyl, N-lower alkyl-
carbamoyl, N,N-di-lower alkyl-carbamoyl or by cyano, or are aza-1,4-alkadienylene
having up to 9 carbon atoms,

or a salt thereof,

which comprises

a) reacting a pyrrolo[2,3-d)pyrimidine derivative of formula II

)

wherein X is a suitable leaving group, Z is hydrogen or 1-aryl-lower alkyl and the remaining
substituents are as defined above for compounds of formula la, any free functional groups
present in the radicals Ry and R being protected if necessary by readily removable
protecting groups, with an aniline derivative of formula llla



0

protecting groups that are pr esent,um“%m “gﬁmlt“jw preparation of a
conpound of fornula la wherein R er i I no- net hyl and the
remai ni ng substituents are as defi ned above for conpounds of fornula Ia,
reacting with N, N-di net hyl - net hyl enei moni um i odi de a conpound

correspondi ngwo»7feezesul a 1 a wherein R err] is hydrogen and troa/Epesiirsi ng
substituents are as defined above for conpounds of formula la, any free
functional groups present in the radicals-H&rr] and Rl err] being protected
if necessary by readily renovable protecting groups, and renoving any
protecting groups that are present, or WD 97/ 02266

PCT/ EP96/ 02728 ' (R) -101 - d) for
the preparation of a conpound of forytula Ia wherein at |east one of the
radicals R R err] and Rerr] is h stituted phgmyl and the

remai ni ng substituents are as defi agove ¥ or conpounds of fornula Ia,
reacting with boron tribrom de a cdypound corresponding to formula la
wherein at | east one of the radicals R Rerr] and Rerr] is

met hoxy- substi tuted phenyl and the renmaining substituents are as defined
above for conmpounds_of formula |a, any free functional groups present in
the radical s WheginRand aage as definpd gaoveforcampounds ol formultlasanifieeny readily
removabl e pr okgtibridl g@ups!Preserd itthe Eatoal ROeR\prite Qe R hbGBsary By psadipat are
present, or gréo‘;ag[ﬁthe Predoaratl%n of .a conmpound of fortﬂula | a wherein at
| east one of RIateeting dreiipsy 4nd rEMQVing @?’FHF'°?9§“%$'HEPSS Bae pesed phenyl
and the renai andgwvwndi is gresant, sheat-arybldowdedlkyl ediicab?\@ f or conpounds of
formula la, subjecting to catalytic hydrogenation a conpound correspondi ng
to fornmula la wherein at | east one of the radicals R, Rlerr] and R err] is
ni tro-subst i t i} eeskclingwith a phanylamine of dermuiaitia sbds: intthe ptesenpesf asiebysiratingaigent
above for co ; I e f ki resent in
The radi cal o B RITLaY s I Sy ar 4 pHeder e iR P 2ai 1y
renmovabl e protecting groups, and renoving any protecting groups that are
present, and after carrying out one1of process variants a) to e), if
necessary for the preparation of a/zsaht, converting a resulting free
conmpound of forrmula la into a sal ,\I f meodessary for the preparation of
a free compound, converting a rzﬂ.\ of a corrpounﬂvf)f formula |l a
into the free conpound.

wherein Z’ is 1-aryl-lower alkyl and R; and R; are as defined above for compounds of
formula la, any free functional groups present in the radicals R, and R; being
protected if necessary by readily removable protecting groups, and removing any
protecting groups that are present, or

c) for the preparation of a compound of formula la wherein R, is dimethylamino-methy!
and the remaining substituents are as defined above for compounds of formula ia,
reacting with N,N-dimethyl-methyleneimmonium iodide a compound corresponding to
formula la wherein R is hydrogen and the remaining substituents are as defined
above for compounds of formula la, any free functional groups present in the radicals
R: and R; being protected if necessary by readily removabie protecting groups, and
removing any protecting groups that are present, or



21. A pyrrol o[ 2, 3-d] pyrim di ne derJﬂiElMﬂ glw m!mma Ila [err]
wherein X is hydroxy or a suitabl WO 97/ 02266
PCT/ EP96/ 02728 -102 - Zis
hydrogen or 1-aryl-lower alkyl, R err] is hydrogen or |ower alkyl that is

unsubsti t ut eGygowsazbst i tuted by di -1 ower al kyl am no, and R2pceEpdsatinsny!
substituted by carbanoyl - net hoxy, carboxy-nethoxy, benzyl oxycarbonyl -

met hoxy, | ower al koxycarbonyl - net hoxy, phet®il-. am no, | ower al kanoyl am no,
| ower al kyl ami no, N, N-di-I|ower al kyl am no, hydroxy, |ower al kanoyl oxy,

car boxy, |ower al koxycarbonyl, carbanoyl, N-Iower alkyl-carbanoyl,

N, Nl-di - owlerk aplf&ytlt;e prephmatioty bf a corapmundrof tuynga'alw wherejn a(;lféﬁsbﬁﬁé éfurlhed:dmalﬁhﬁl F-
or |ower alkyl-subst e r din 2: vyl : napht hy
cyano; car boxé‘, ﬁ‘l f”%&?&é Jbg%#ep%gg{l ggtﬂé%lrerg%mng\fgfps %{‘fel%lﬁy arg &p banoyl ;

N, N-di - | ower &ihyd! ab:aneljarmydpouﬁédaejriqrydma leareactimgywith Hopomtyibrondidenser al kanoyl

| ower al kenyl o, rrollRd . %gggf(élﬁé(ﬁfoﬂﬁulg?a witigh a?‘il Eéfton%?tw é&i{:ﬁéjﬁbﬁ &f&e 1)

hal ogen, am no | perazi no, ar 210 rr])
phenyl am no t Rais me;hqmwwmtefbp %tbbsqmmmn@aubaﬂmh@ amlemwflnndlabwe by

hal ogen, | ovef,, ?%Uﬂd@b‘ﬁ&ﬁ?&}ia fd, anffre@#dae:wi gf{ns.yps provk ..ﬁhg dplaxmwoxw

| oner al koxycar bo carb | ower car banoy

al kyl - car bano9fd Rbsingprotgsted i necessary by 'EQWW'P'&P(Y% pfptmrig SHP'RRﬁ a9 no,

N, N-di -1 ower  gindein 'ﬁhﬁﬁrd?éctahdgiduﬁétﬂwéwﬁ?éébﬂ ,or[err]) hydroxy, |ower
al koxy, cyano, carboxy, |ower oxycar bonyl , carbanoyl, N-Iower

al kyl -carbanoyl, N, N-di-I|ower alkyl-carbanoyl, nercapto or [err]) by a
radi cal of the) footheprepatation of wamnd]otmmulailawﬁéxeirrét least brevefrthatddidaisand m

s 0, 1or 2 paedadi g 95{? gs%a}f&e& BRbnyl Endtnb RHhARRE slstifiefRPOULD Of

formula I
defined above for compounds of formula la, subjecting to catalytic hydrogenation a

compound corresponding to formula la wherein at least one of the radicals R, R, and
Rz is nitro-substituted phenyl and the remaining substituents are as defined above for
compounds of formula la, any free functional groups present in the radicals R, Ry and
R: being protected if necessary by readily removable protecting groups, and removing
any protecting groups that are present,

and after carrying out one of process variants a) to e}, if necessary for the preparation
of a salt, converting a resulting free compound of formula la into a salt or, if necessary
for the preparation of a free compound, converting a resulting salt of a compound of

formula la into the free compound.

21. A pyrrolo[2,3-d]pyrimidine derivative of formula lla

(lia)

wherein X' is hydroxy or a suitable ieaving group,



o5 o g o 2 AN < o o

PCT/ EP96/ 02728 -103- wher ei n
Z is hydrogen or 1-aryl-lower alkyl, a) R err] is hydrogen or |ower alkyl

that is unsubgiddigg or substituted by di-lower al kyl am nopcggtoshpgr] 1S
[err]) phenyl substituted by carbanoyl - net hoxy, carboxy-nethoxy,

benzyl oxycar bonyl - met hoxy, |ower al koxycaoBoenyl - net hoxy, phenyl, am no,

| ower al kanoyl am no, | ower al kylam no, N, N-di-|ower al kyl am no, hydroxy,

| ower al kanoyl oxy, carboxy, |ower al koxycarbonyl, carbanoyl, NI ower

al kyl - car bano is hytikigen of bagyHowekalkyl.car banoyl , cyano or by nitro; [err])
unsubsti t ut ed hﬂd% 2 O = ' e AVA :

N- benzyl - pyri %ﬁ%l mggny@';lo%éa}‘%{y”%ﬁél@%ﬁg@ﬁﬂggrﬂt%?%gégr éﬂr?{)o%l: £Pki’?'(’)mv\8’rand

al kyl - carbanBais; N, N-di -1 ower al kyl -carbanoyl; N benzyl -carbanoyl; fornyl;

| | k kyl
substituted b ;Cﬁf (oAb B carb Ll B il %’s%%e*?%%%%@* ’
di -1 oner al kyMeihPro ioweealkpyycaie cARaRYHMERS Rheayl @‘“&H@Wﬁ‘@ml@d‘n@rbwef :
substituted ig J&ﬁn@h@ﬂ)ﬂu-ld%ﬁkmmhohﬁ}dﬂﬁ@ﬁowé%m bl barbbwjfdﬁ)é)‘ | ower

ST o o i ot s e TR
al kanoyl am nocyah@uamy m{r&;,yl am no, N, N-di-|lower alkylam no or by
L orOet oo Wl Y b o AR SRS, 20 DFY, o bamoy!
radi cal of t he) N-bemaylmyriinenm-2-ySaaptted; cyavd; carbbxy; Riwer alkoxysabonyr al kyl and m
is 0, 1or 2 ca%amoyi; N-lower alkyl-carbamoyi; N,N-di-lower atkyl-carbamoyl; N-benzyl-

carbamoyl; formyt; tower alkanoyl; lower alkenyl; lower atkenyloxy; or

d) lower alkyl substituted by

a)-halogen, amino, lower alkylamino, piperazino, di-lower alkylamino,

B) phenylamino that is unsubstittited or substituted in the phenyl moiety by hatogen,

lower alkyl, hydroxy, lower alkanoyloxy, lower alkoxy, carboxy, iower alkoxycarbonyl,

carbamoyl, N-lower alkyl-carbamoyl, N,N-di-lower alkyl-carbamoyl, cyano, amino,

lower atkanoylamino, lower alkylamino, N,N-di-lower alkylamino or by trifiuoromethyl,

v) hydroxy, lower alkoxy, cyano, carboxy, lower alkoxycarbonyl, carbamoyl, N-lower

atkyl-carbamoyl, N,N-di-lower alkyl-carbamoyl, mercapto or

3) by a radical of the formula Rs-S{O)x- wherein Rs is lower alkyland mis 0, 1 or 2,

a 4-keto detivative that is a tautomer of a compound of formula I} wherein X' is

hydroxy,

or a salt of such a compound.

22. A pyrrole derivative of formula X!

X1y




b) Rlerr] and Rlerr] together are aaiu" “ j ﬂ ,ene having up to 9
carbon atons, and R5 is cyano or |lo , or a salt of such

conpound.

WO 97/02266 PCT/EP96/02728
-103 -

wherein Z is hydrogen or 1-aryl-lower alkyl,

a) R, is hydrogen or lower alky! that is unsubstituted or substituted by di-lower alkylamino,
and

Rpis

o) phenyl substituted by carbamoyl-methoxy, carboxy-methoxy, benzyloxycarbonyl-
methoxy, lower atkoxycarbonyl-methoxy, phenyl, amino, lower alkanoylamino, lower
alkylamino, N,N-di-lower alkylamino, hydroxy, lower alkanoyloxy, carboxy, lower
alkoxycarbonyl, carbamoyl, N-lower alkyl-carbamoyl, N,N-di-lower alkyl-carbamoyl,
cyano or by nitro;

B) unsubstituted or halo- or lower alkyl-substituted pyridyt;

v) N-benzyl-pyridinium-2-yl; naphthyl; cyano; carboxy, carbamoyl; N-lower alkyl-
carbamoyl; N,N-di-lower alkyl-carbamoyl; N-benzyl-carbamoyl; formyi; lower alkanoyl;
lower aikenyl; lower alkenyioxy; or

8) lower alkyl substituted by

Sa) halogen, amino, lower alkylamino, piperazino, di-lower alkylamino,

3p) phenylamino that is unsubstituted or substituted in the pheny! moiety by halogen,
lower alkyl, hydroxy, lower alkanoyloxy, lower alkoxy, carboxy, lower alkoxycarbonyl,
carbamoyl, N-lower alkyl-carbamoyl, N,N-di-lower alkyl-carbamoyl, cyano, amino,
lower alkanoylamino, lower alkylamino, N,N-di-lower alkylamino or by trifiuoromethyl,
&y) hydroxy, lower alkoxy, cyano, carboxy, carbamoyl, N-lower alkyl-carbamoyl, N,N-
di-lower alkyl-carbamoyl, or

58) by a radical of the formula Ra-S{O)n- wherein Rj is lower alkkyland mis 0, 1 or 2,
or

b) Ry and R, together are aza-1,4-alkadienylene having up to 8 carbon atoms, and
Rs is cyano or lower alkoxycarbonyl,

or a sait of such a compound.



