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4- am no- 5- phenyl - 7-cycl obut yl - pyrrol oi 2, 3-dl pyri m di ne derivatives The

“invention relates to new

4- am no- 5- phenyl - 7- cycl obut yl - pyrrol o[ 2, 3-d] pyri m di ne deriva- ti%ﬁaQCT 2005
processes for the preparation thereof,-1he application thereof in a process
for the treatnent of the human or ani nmal body, the use thereof - alone or.
in conbination with one or nore other pharmaceutically active conpounds -
for thelgg atne \bgrative disease, such as
a tunou di seases in mammals,
especially in hunans and the use of such a conpound - alone or in conblna-
tion with one or nore other pharnaceutically active conpounds - for .the

pr epar atliherinegntian rejates teoew vraminodSopheoyi-1-cusiofuiddiyoalebh8yd]pysimidine deriveat nent
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ki nase inhi r n ds of
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act i vi t yralffertatiee Hissade, sudh dea g.nmmﬂdlémecn rﬂethotdcfepﬂwrtrea(méﬁt dfRycladideasdsi bi t
| G- 1 R—de endent cell. oI iferatio The pesence o bsti tuent

br e er af JeuRaY: Sxbcali BT, ot the U35 o SRERS SoBboliE- BRER A MERREY ¢ ne
4- am no-tion Witinote or merg @it phgkmaseuticdliy[a2tivie edroydunds dH fﬁﬁth@Qﬁé;ﬁ&rbﬁbrﬁ oiget her
wth the presence of the, sulestltut @5 as deanedh re L. ow.i s crucial
for the PBRMacRUicE camposifipr (Mpdicarpend) o the regjmep %P"E 'FFe’aB‘fee@%nt
i'nvent i @asassdchfaslRumoupsi ne k| nase inhibitors and their potential and/or
selec- tivity to inhibit |IG--1R-dependent cell proliferation. The conpounds
of fornmula | permt,; for exanple, an unexpected new therapeutic approach,

especi alwy depa1stisrassed dh 2418 eptemderPId8 AibclvdtisEubs RO dY-8idorHL he
prevention of which, an in- hibition of the |IG-1R tyrosine kinase and/or of

the | GF-PYROBEDET HRRMidings haying fheearstiioACtyRbRg Pr %@H@f’ peipgKingpe itykitorss ch
di seases include proliferative diseases, such as tunours, |ike for ex- anple
breast, renal, prostate colorectal , thyroid, ovarian, pancreas, neuronal,

lung, utRHPRRNgNithasaw branfouad Frﬁ‘éfhet‘iﬂﬁ'?ﬁﬂuﬁdﬁgf ipempladcdessribed Belewnare and

el anomgdtent inhibitors of the tyrosine kinase activity of the Insulin-like growth factor | receptor

(IGF-IR) and inhibit IGF-IR-dependent cell proliferation. The pesence of the substituents,
preferably benzyloxy substituents, at position 3 of the phenyl group of the 4-amino-5-phenyl-
7-cyclobutyl-pyrrolo[2,3-d]pyrimidine scaffold together with the presence of the substitutent
R; as defined herein below is crucial for the efficacy and/or the specificity of the compounds
of the present invention as IGF-IR tyrosine kinase inhibitors and their potential and/or selec-
tivity to inhibit IGF-IR-dependent cell proliferation.

The compounds of formula | permit, for example, an unexpected new therapeutic approach,
especially for diseases in the treatment of which, and also for the prevention of which, an in-
hibition of the IGF-IR tyrosine kinase and/or of the IGF-IR-dependent cell proliferation shows
beneficial effects. Such diseases include proliferative diseases, such as tumours, like for ex-
ample breast, renal, prostate, colorectal, thyroid, ovarian, pancreas, neuronal, lung, uterine
and gastro-intestinal tumours as well as osteosarcomas and melanomas.

The invention relates to compounds of formula |



The invention relates to conmpounds of fornula | DO "Ae ~~-qe,1 t~s ~s~t
~~e e aakge%gg%b~ﬁ#~bti~ ss k~. disc ure- e c~-~i ea~gs, ~Xess kk~ec~e u, c
*a Case “4°% A 31 OCT 2005 3 Wiere compounds of fornula | are nentioned,
this is nmeant to include also the tautonmers and N-oxides of the3qomequBEds
of formula I. Wiere the plural formis used for conpounds, salts, and the
like, this is taken to nean also a siggle conpound, salt, or the |ike.
Asymetric carbon atons of a conpound oi-forrmula | that are optionally
present may exist in the (R, (S) or (R'S) configuration, preferably in the
(R) or (S) configuration. Substituents at a double bond or a ring may be
present in ¢is- (= or(Rpans (= E-) form The conpounds may thus be
present as 4L SOMEY s R{ as pure isoners, preferably as enantioner-
pure di astereo prefix ¥ r" denotes a radical having up to and

i ncluding a maxi num™T , especilally wup to and including a nmaxi mum of 4
carbon atons, the radi cals—inrquedyi on ?ing ei ther un- branched or branched
with single or nultiple Iprancping.] LoweF/al kyl is, for exanple, nethyl,
ethyl, n-propyl, isopgopy -st/I, i sobutyl, sec-butyl, tert- butyl,
n-pentyl, isopentyl, nbopeﬁ{yl, n- hexyl or n-heptyl. Lower alkylene is, for
exanpl e, nethylene (-CH2-)Aethylene (-CH2-CH2-), propylene (-CH2 CH2- CH2-)

or tetranethyl ene (-CH2- 2- CH2-). Cl-C6al kyl or C,-Cbal kyl are either
unbranched or branched (w ingle or nmultiple branch- ing) alkyl radicals
having from1 to 6 or from1l 5 carbon atons, respectively, and include

mell, y 1, r ethyl, n- Pr . ropy), 2- p rOpyl, r n-but,I, sec-bu. Y !,
t-but rl1 and the like. In R2 being |lower alkyl substituted by unsubstituted,
nono- Ookyhefeiyibstituted am no or by a heterocyclic radical, |lower alkyl is
preferably net h%/I. Lower alkyl R5 is preferably nethyl, isopropyl or
tert-bufy§fromOfo4d,

R, is hydrogen, unsubstituted or substituted lower alkyl or halogen,

R is lower alkyl substituted by hydroxy, unsubstituted, mono- or disubstituted amino or by a
heterocyclic radical; a radical Rs-(C=Y)-Z-, wherein Rs is unsubstituted or substituted lower
alkyl, unsubstituted, mono- or disubstituted amino, a heterocyclic radical, or free or etherified
hydroxy, Y is oxygen, sulfur or imino, and Z is either not present, lower alkyl or amino-lower
alkyl; or a radical Re-sulfonylamino-lower alkyl, wherein Rg is unsubstituted or substituted
lower alkyl, unsubstituted, mono- or disubstituted amino or phenyl optionally substituted by
lower alkyl, lower alkoxy or nitro, with the proviso that R; is not carboxy, lower alkoxycar-
bonyl or lower alky! substituted by hydroxy if n is 0, R4 is hydrogen, R, is benzyl and X is -O-,
R; is lower alkyl, hydroxy-, amino- or halogen-substituted lower alkyl, hydroxy, cyano, lower
alkoxy, lower alkanoyl, lower alkanoyloxy, amino, mono- or di-lower alkylamino, lower alka-
noylamino, carboxy, lower alkoxycarbonyl or halogen, wherein the R; substituents can be se-
lected independently of one another if n>1,

R4 is a radicai R;-CRg(Rg)-, wherein R; is cyciobutyi, cyclopentyi, cyclohexyl, phenyi, furyl,
pyrrolyl, thienyl or pyridyl, said R; substitutents being optionally substituted by one or more
radicals selected from lower alkyl and halogen, and Rs and Ry are independently of each
other hydrogén, lower alkyl or halogen, and

X is selected from -O-, -NH- and -S-,

or a salt thereof.

The general terms used hereinbefore and hereinafter preferably have within the context of

this disclosure the following meanings, unless otherwise indicated:



Am no-lower alkyl Z is preferably am nonmethyl. In R6-sulfonyl am no-I ower

al kyl , 1Gased-399A is preferably methyl. Case 4-31991 A 31 OCT 2005 4 Lower
al kyl R6 is preferably nethyl, ethyl or isopropyl. Substituted IgweBc%lg%bs
is lower alkyl as defined above where one or nore, preferably ong,
substituents may be present, such as am no, N-lower al kylam no, N, N-di-I|ower
al kyl am no, N-1ower al kanoyl am no, N, 4di-| ower al kanoyl am no, hydr oxy,

| ower al koxy, |ower al koxy- |ower al koxy, |'ower al kanoyl, |ower al kanoyl oxy,
cyano, nitro, carboxy, |ower al koxycarbonyl, carbanoyl, am dino, guanidino,

ur ei do, I i I ; t I i .

subst | 1 IR RBlBou ol Lo BendeAERDAR Cndinl R FERGY Glsbrine LAy .,

al koxy, ahd\nheoxidéskaitihe compeundsidf forpnute .nost preferably by a heterocyclic
radical. Halogen is primarily fluorine, chlorine, brom ne, or iodine,
especially fluorine, chlorine, or brom ne. Mno- or disubstituted amno is

am no sWiisdre the pidrddYoromie used fonsomadurndd, sakés; lbed thediiken thipsrtdkeretotrhgandismae

another frome.qg. unsybstituted or substituted | ower alkyl; phenyl or
phenyl - sl”@%ecro"éfﬂ%ﬁ?g' tePre'zhﬁl’l'E(?re phenyl radical is optionally substituted by
e.g. unsubstituted or substi- tuted |ower alkyl, amno, N Iower alkylam no,
N, N-di -1 ower al kyl am no, N-|ower al ka-_no ] no, N, N-di-I ower i

D1 kanoy PSS SRIPEg oM arEoaneRg o (a3l b Gis Splioe arasgiy may exier

al kgnoylin the QR (SRbKENS Y tahfiyuratividideferdlily B, the BRYS(B) coeigeiatink Substardpeny| ,
car bano

yl, ., am di ng, guani dino, ureido, nergapto, | r..al kylthio or
hal ogen2t a&a%!ﬁgan or 35g mey Pfeé‘?’Hd%'Pi”@ #4081 rans 8D fom, NRFOMBREPIS Ky |
subst i t wiHAhby b&BRRenlds MixGMHESHI ibother’ @bsBure [¥BRRTs, Prefdibibsd énditi®fer-am no
preferably represents N-|lower alkylamno or N N-di-lower alkylam no,

r espect PHE JaStRISRBIErdr di substituted amino R5 is preferably N-1ower
al kyl am no or N, N-di-Ilower alkylam no, respectively, wherein the |ower
al kyl mpiety is optionally substituted | ower, al kyl- phenyl, | ower

3 i by phenyl
al koxy- pheR{afix "layeshdanoigsia GaicRl ReviRa PR IRANAIPRYHigg amaximum of 7, especially

up to and including a maximum of 4 carbon atoms, the radicals in question being either un-

branched or branched with single or multiple branching.

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

Lower alkylene is, for example, methylene (-CH;-), ethylene (-CH,-CH,-), propylene (-CH,-
CH,-CHy-) or tetramethylene (-CH,-CH,-CH,-CH,-).

C;-Cealkyl or C4-Csalkyl are either unbranched or branched (with single or multiple branch-
ing) alkyl radicals having from 1 to 6 or from 1 to 5 carbon atoms, respectively, and include

methy!, ethyl, n-propyl, 2-propyl, n-butyl, sec-buty!, t-buty!, and the like.

In R; being lower alkyl substituted by unsubstituted, mono- or disubstituted amino or by a
heterocyclic radical, lower alkyl is preferably methyl.

Lower alkyl R is preferably methyl, isopropyl or tert-butyl.
Amino-lower alkyl Z is preferably aminomethyl.

In Re-sulfonylamino-lower alkyl, lower alkyl is preferably methyl.



Mono- or_ di sué)%tpi tuted amno R6 is preferably N, N-di-Iower al kylam no. Case
4- 31991 CRS8 £+ 15005 5 A het erocyclic radical contains especially up to 20
carbon atons and is preferably a satu- rated or unsaturated m)n_og»iclo'bci. 2005
radi cal having from4 or 8 ring nenbers and from1l to 3 heteroatons which
are preferably selected fromnitrogen, oxygen and sulfur, or a bi- or tri-
cyclic radical wherein, for exanple, or-or two benzene radicals are

annel l ated (fused) to the nentioned nonocyclic radical. Preferred above
all, the heterocyclic radical contains at | east one nitrogen ring atom
whereby the binding of the heterocyclic radical to the radical of the

nol ecul e of fornula | occurs via a nitrogen ring atom The heterocyclic

radi cal Lpweoplkyldhds pieferablly snethyl @IBYISF IHEORY more, preferably by one or two,
radi cal s such as e.g. unsubstituted or substituted |ower alkyl, am no,
N-1ower al kyl am no, N, N-di-Iower al k¥l am no, N-lower aika- noyl am no,

N, N- di - Sohetitutgdiewendlirisrewergligy @g delineshahove whsks one eneore ke iablRes

al koxy, INDHVL T i (Yo Tty 1 ower

a1 Koncyre SRS e B et icn 3 SRR S i SHABRInc, it Sl

al kyl t hiNslowhr bisgeoyjarpineny.N-dirlower alldgnoylantige, hydehes laweyallkoxye taxes @lkoky-c

radi cal 4 |, dj e [ITIVA! ' ' -} I i =iyl

totr any S EEH 1M At R SRénpyBobShork i EBRRY lowd BEITEOMN & e
opt i onakarpameyh sniidioe, epiabidinon ereido, mareaptorlever alkyithiop halogen bwe heteaatiyclid s

sel ecte ad'cij&qependent |y of one another fromthe group consisting of |ower

al kyl , hydroxy-lower'al kyl, free or etherified hy- droxy, |ower

al koxycar bonyl , carbanoyl, phenyl and pyridyl and the binding of the

het er,ocyc: Lic rnadic 0.t he. radi t he r I far I urs
i a o mepaenoi B ke S Eiler BliylsoBaRIeR Y et o Bl 21887

het er ocYower @lkoay bcalost graferdidy by adetdrocycliadidial. prefera- bly represents
azetidinyl, pyrrolidinyl, di-Iower alkyl-pyrrolidinyl,

am nocar bonyl - pyrrolidinyl, piperidyl, hydroxy-piperidyl,

am nocaHatggh-ipprraanilgd filorireez eplariye, bromiver ordbdiyie - exippeinbyziluvyine, ¢toovare, or
alkoxycgrbongl-piperazinyI, phenyl - pi perazi nyl, pyridyl-piperazinyl,

nor phol Fﬂ/”l",n di -1 ower al kyl - norpholinyl or thionorpholinyl. In R5 being

| ower al kyl substituted by a heterocyclic radical, the heterocyclic radical

prefer a_l\./lol%loy orr &gﬂb%?lﬁ?éos ar}r)uin%% E%d st%%{edat;yk nle_cprit\};\)/g rrgcﬁ(i:aqy 'sel%’éteH‘?r?d%B&'né-”y' '
ently of one another from e.g. unsubstituted or substituted lower alkyl; phenyl or phenyl-
lower alkyl wherein the phenyl radical is optionally substituted by e.g. unsubstituted or substi-
tuted lower alkyl, amino, N-lower alkylamino, N,N-di-lower alkylamino, N-lower alka-
noylamino, N,N-di-lower alkanoylamino, hydroxy, lower alkoxy, lower alkoxy-lower alkoxy,
lower alkanoyl, lower alkanoyloxy, cyano, nitro, carboxy, lower alkoxycarbonyl, carbamoyl,
amidino, guanidino, ureido, mercapto, lower alkylthio or halogen; adamantanyl; and a het-

erocyclic radical.

In R, being lower alkyl substituted by mono- or disubstituted amino, mono- or disubstituted

amino preferably represents N-lower alkylamino or N,N-di-lower alkylamino, respectively.
Mono- or disubstituted amino Rs is preferably N-lower alkylamino or N,N-di-lower alkylamino,
respectively, wherein the lower alkyl moiety is optionally substituted by phenyl, lower alkyl-

phenyl, lower atkoxy-phenyl, morpholiny! or N,N-di-lower alkylamino.

Mono- or disubstituted amino Rg is preferably N,N-di-lower alkylamino.



A heterocyclic radical RS is preferably pyrrolidinyl, piperidyl, |ower

al kyl - p£a&8 4A1891Aor nor- pholinyl. Etherified hydroxy is, for exanple,

al koxy, especially |lower alkoxy. The |ower al kyl noiety of | ower %§X$ 5
optionally substituted by one or nore, preferably one, radicals é&cﬁ 8.3.
am no, N-lower alkylam no, N, N-di-I|ower alkylamno, NIower alkanoylan no,
N, N-di -1 ower al Case 4-31991 A 31 CCT 2005 6 kanoyl am no, hydroxy, |ower

al koxy, |ower al koxy-I|ower al koxy, |ower al kanoyl, |ower al ka- noyl oxy,
cyano, nitro, carboxy, |ower alkoxycarbonyl car banoyl, am di no, guani di no,
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basi ¢ group and an acid group in the same nol ecul e, a cong) of
" “lower alkanoyl, lower alkan oyloxy, cyano, nitro, carboxy, lower alkoxyca onyl carbamoyl

amidino, guanidino, ureido, mercapto, lower alkylthio, halogen, phenyl or pyridyl.

Most preferably a heterocyclic radical is azetidinyl, pyrrolidinyl, piperidyl, azepanyl, piperaz-
inyl, tetrahydropyranyl, morpholinyl or thiomorpholinyl, wherein said radicals are optionally
substituted by one or more, preferably one or two, radicals selected independently of one
another from the group consisting of lower alkyl, hydroxy-lower alkyl, free or etherified hy-
droxy, lower alkoxycarbonyl, carbamoyl, phenyl and pyridyl and the bindingof the heterocyc-

lic radical to the radical of the molecule of formula | occurs via a nitrogen ring atom.

In Rz being lower alky! substituted by a-heterocyclic radical, the heterocyclic radical prefera-
bly represents azetidinyl, pyrrolidinyl, di-lower alkyl-pyrrolidinyl, aminocarbonyl-pyrrolidinyl,
piperidyl, hydroxy-piperidyl, aminocarbonyl-piperidyl, azepanyl, lower alkyl-piperazinyl, lower
alkoxycarbonyl-piperazinyl, phenyl-piperazinyl, pyridyl-piperazinyl, morpholinyl, di-lower alkyl-
morpholinyl or thiomorpholinyl.

In Rs being lower alkyl substituted by a heterocyclic radical, the heterocyclic radical prefera-
bly represents piperidyl, lower alkyl-piperazinyl or morpholinyl.

A heterocyclic radical Rs is preferably pyrrolidinyi, piperidyl, lower alkyl-piperazinyl or mor-

pholinyl.

Etherified hydroxy is, for example, alkoxy, especially lower alkoxy. The lower alkyl moiety of
lower alkoxy is optionally substituted by one or more, preferably one, radicals such as e.g.

amino, N-lower alkylamino, N,N-di-lower alkylamino, N-lower alkanoylamino, N,N-di-lower al-



formul a | %or an N-oxide thereof) may also forminternal salts. Case

4- 3199142388 433005 7 For isolation or purification purposes it is also
possi bl e to use pharnaceutically unacceptable salts, for exanplﬁlpb%&aaﬁas
or perchlorates. Only the pharmaceutically acceptable salts or ee
conpounds (if the occasion arises, in the formof pharnmaceuti cal
conpositions) attain therapeutic use,-@nd these are therefore preferred. In
view of the close relationship between the novel conpounds in free form and
in the form of their salts, including those salts that can be used as

| nt er megdbadyesminbOhy R/ TRver 'aﬁo&@%@é”élkoxﬁrﬂ@@ér‘ Mo 1oWe Bikbhby Ablvenalks- t he
novel conpounds, hereinbefore and hereinafter any reference to the free
conpounB8y'Pxy, Cyamsy nitfrl spoEpdower alkpyearbagy!stasbameylt #eiding gHaREnG: W§idal t s,
as app [ Qm&gg formula | have val uabl e
pharnach?§%$g%ﬁ03€€%S%??gQSB enggggglbe Egﬁg?%! before and hereinafter. The
efficacy of the conpounds of the invention as inhibitors of 1G--IR tyrosine
Ki nase [ I " : o 1N
thi'o as ooy fpLhyaBRfRO% ABRRY LBIF AR AfefyF i & algFARIAY & Crlopally

| nsul i nsubsweutgd owidweraiitoay, N,N-didpwen) alkyhetoipedowet alsieripgreripylor nncbrpholmlfyl t he
|GF-1R is determ ned. The assay is conducted as follows: For the assay
Nl H 3T3 nouse fibroblasts transfected with human I GF-1 R cDNA (conpl ete
human | Gis pieferBbix:0. GenBank Acc. No. NM 000875), prepared as described in
Kato et al., J. Biol. Chem 268, 2655-61, 1993, are used. The cells which
overexpress human IG--1R are cultured in Dul becco's mninmal essenti al
(DVEM Re prafenabtyaepeesants dydidgen Hewval aliddlof hSlegem mosiGeeferdbdy hydiegerssray 5, 000
cells/mE%Jrahf plated on day 1 on 96-well plates (Costar #3595) in norm
growt h & & yE\nd i ncubated for 2 days at 37C in a standard CO2 cel |

i ncubator. The density of the cells does not exceed 70-80 % at day 3. On
day 3 the.nedium.i - carded and the cells are incubated for 24 h in

m ni mal sd?rﬁtﬁr W/EWZY ‘ontaining 0.5 % FCS). Conpounds of fornula I
[starting from 10 nM di net hyl sul foxi de (DVBO) stock solu- tions] are added

to prod%ce fi naL cgncentrati ons of 0.01, 0.03, 0.1, 0.3, 1, 3 and 10 Mto
Is preferably -O-.

Y is preferably oxygen.

Salts are especially the pharmaceutically acceptable salts of compounds of formula | (or an

N-oxide thereof).

Such salts are formed, for example, as acid addition salts, preferably with organic or inor-
ganic acids, from compounds of formula | {(or an N-oxide thereof) with a basic nitrogen atom,

especially the pharmaceutically acceptable salts.

In the presence of negatively charged radicals, such as carboxy or sulfo, salts may also be
formed with bases, e.g. metal or ammonium salts, such as alkali metal or alkaline earth
metal salts, or ammonium salts with ammonia or suitable organic amines, such as tertiary

monoamines.

In the presence of a basic group and an acid group in the same molecule, a compound of

formula | (or an N-oxide thereof) may also form internal salts.



termne the |1 C50 value. The cells are incubated for 90 mn in the presence
of a coﬁﬁ%%ﬂt?1§P1Aforrrula |. Thereafter the cells are stinulated with 50 |

I G=-1 (final concentration of IG--I in the well =10 ng/m; 1G53} ph&r 5
obtained from Sigma; Product Code: 13769) and incubated for 10 mn at 5%‘,
The mediumis discarded and the cells are washed twice with PBS/ O
(=Phosphate-Buffered Saline without Gat}2) and lysed for 15 min on ice with
50 I /well RIPA-buffer [50 mM Case 4-31991 A 31 OCT 2005 8 TrisHCl, pH=7.2,
120 MM NaCl, 1 mM EDTA, 6 nM EGTA, 1% NP-40, 20 nM NaF, 1 nM

benzam ﬂbﬂ?@laﬂréﬂ HM&%&&UH ;ﬂ)fkg@%q{ﬁ@ Ezstrﬁzos},lbeWoPd%%’bHarrﬂEEéMicaWJurKH?:@@Mbble |

fluoride (PVMSF) and O. shaken f 10 mn using a
plate ss@lwefor(ezé@mlamquate@mrrpmmqra epa@lab(rtae PirEgag ulitaliy lacperiplels salteorcoat ed

Wi th S0pke l:@ﬁgbﬁ?] OQH%QE@ n{dﬁr}}rlsQQqM tHheFh of %ﬁ@ﬁﬁ@ce@%@co%sﬂn%)a - 462)

in a concentr tron C overni The plates re washed tw ce
with O. tb@%;:(awﬁmyser\m@rthm are tW@Bﬁﬁ@[@eﬂﬂgf ered Saline (PBS) and once with
nanopure H2O. Bl ocking is done for 2 h at roomtenperature (RT) with 3%
Bovine Se- rum Al bumin (BSA) in TBS-T buffer (20 nM TrisHCl, pH=7.6, 137 nM
NaCl , Oln0BewoT eetiose2@)ationshie betwesoRhergovel hempbundssin dree foum boad irothedorm t h

nanopu g FBPsaRElhdldie ELE 8t onbrOad SIBd oo HEBRILE I Db e BpaL ed

Packard T 88 't'oge € an 0Sphot Yros
PY- 20 cﬁcqtlogalrediammﬁctdilomok&lei mwe%mmwaskaeremb@mrcé andbel@lr[afﬂeuaeyi refereﬁttePA

but{ e (ALl o1<OB B At ARG ol ool aing M, oE11120)

Aft er 1 ng Practs ang econ ry ant C,
extractapmopnaiesandmpetﬂeht.the pl ates are washed tw ce W|th 0.05% (v/v)
Tween-20 in PBS and once with nanopure water. 90 |/well AP substrate
(CDP-Star; obtained from Tropix; Cat. No.: MS100RY) are then added and the
pl at es &hecomputradsess fbrotulal bhaenvatuabiRTpharntakelodizekproperttie s\vesdddsyribebisereinng AP
acti vi tpr{ i n a ckarﬂ Top Count Mcroplate Scintillation Counter. The | C50
val ues %fpre[% W6WEbEhds of formula | are calculated via linear regression
anal ysis using the G aphPad In-

The efficacy of the compounds of the invention as inhibitors of IGF-IR tyrosine kinase activity
can be demonstrated using a cellular “Capture ELISA”. In this assay the activity of the com-
pounds of the invention against Insulin-like growth factor | (IGF-I) induced autophosphoryla-
tion of the IGF-IR is determined. The assay is conducted as follows:

For the assay NIH-3T3 mouse fibroblasts transfected with human IGF-IR cDNA (complete
human IGF-IR cDNA: GenBank Acc. No. NM_000875), prepared as described in Kato et al.,
J. Biol. Chem. 268, 2655-61, 1993, are used. The cells which overexpress human IGF-IR are
cultured in Dulbecco’s minimal essential (DMEM) medium, containing 10 % Fetal Calf Serum
(FCS). For the assay 5,000 cells/well are plated on day 1 on 96-well plates (Costar #3595) in
normal growth medium and incubated for 2 days at 37°C in a standard CO; cell incubator.
The density of the cells does not exceed 70-80 % at day 3. On day 3 the medium is dis-
carded and the cells are incubated for 24 h in minimal medium (DMEM, containing 0.5 %
FCS). Compounds of formula I [starting from 10 mM dimethyl sulfoxide (DMSO) stock solu-~
tions] are added to produce final concentrations of 0.01, 0.03, 0.1, 0.3, 1, 3 and 10 uM to de-
termine the IC5 value. The cells are incubated for 90 min in the presence of a compound of
formula |. Thereafter the cells are stimulated with 50 ul IGF-I (final concentration of IGF-1 in
the well = 10 ng/ml; IGF-l is obtained from Sigma; Product Code: | 3769) and incubated for
10 min at 37°C.

The medium is discarded and the cells are washed twice with PBS/O (=Phosphate-Buffered
Saline without CaCl,) and lysed for 15 min on ice with 50 pl/well RIPA-buffer [50 mM
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After incubating the extracts and the secondary antibody for 2 h at 4 °C, the extracts are dis-
carded, the plates are washed twice with 0.05% (v/v) Tween-20 in PBS and once with
nanopure water.
90 pl/well AP substrate (CDP-Star; obtained from Tropix; Cat. No.: MS100RY) are then
added and the plates are incubated for 45 min at RT in the dark, followed by measuring AP
activity in a Packard Top Count Microplate Scintillation Counter. The 1Cs, values for the
compounds of formula | are calculated via linear regression analysis using the GraphPad In-
stat program (GraphPad Software, USA). ICs, values in the range of 5 nM to 1 uM, espe-
cially in the range of 5 nM to 300 nM are found.

In vivo activity in the nude mouse xenotransplant model: female BALB/c nude mice (8-12
weeks old, Novartis Animal Farm, Sisseln, Switzerland) are kept under sterile conditions with
water and feed ad libitum. Tumours are induced by subcutaneous injection of tumour cells
(human epithelial cell line A-431; American Type Culture Collection (ATCC), Rockville, MD,
USA, Catalogue Number ATCC CRL 1555; cell line from an 85-year-old worman; epidermoid
carcinoma cell line) into carrier mice. The resulting tumours pass through at least three con-
secutive transplantations before the start of treatment. Tumour fragments (about 25 mg) are
implanted subcutaneously in the left flank of the animals using a 13-gauge trocar needle un-
der Forene® anaesthesia (Abbott, Switzerland). Treatment with the test compound is started

as soon as the tumour has reached a mean volume of 100 mm®. Tumour growth is meas-
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On the basis of these studies, a compound of formula | according to the invention shows
therapeutic efficacy especially against proliferative diseases responsive to an inhibition of the

IGF-IR tyrosine kinase.

In general, the invention relates also to the use of a compound of formula | for the inhibition

of the IGF-IR tyrosine kinase.

In addition to the inhibition of the IGF-IR tyrosine kinase, the compounds of formula | also in-
hibit the tyrosine kinase activity of the receptor tyrosine kinase Fit-3. The compounds of for-
mula | are therefore also useful for the treatment of proliferative diseases, especially tumour
diseases, responsive to an inhibition of the Fit-3 tyrosine kinase receptor. Such tumour dis-
eases include e.g. leukemias and myelodysplastic syndrome. Aberrant expression of the Flt-
3 gene has been documented in both adult and childhood leukemias inciuding acute myeloid
leukemia (AML), AML with trilineage myelodysplasia (AML/TMDS), acute lymphoblastic leu-
kemia (ALL), and myelodysplastic syndrome (MDS). The compounds of formula | are there-
fore suitable for the treatment of these diseases, especially for the treatment of AML since
activating mutations of the Flt-3 receptor have been found in about 35% of patients with

AML, and are associated with a poor prognosis.
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Cellfectin reagent.

Determination of small scale protein expression in Sf9 cells: Virus containing media is col-

lected from the transfected cell culture and used for infection to increase its titer. Virus con-
taining media obtained after two rounds of infection is used for large-scale protein expres-

sion. For large-scale protein expression 100 cm? round tissue culture plates are seeded with

5x 10 cells/plate and infected with 1 mL of virus-containing media (approx. 5 MOls). After 3

days the cells are scraped off the plate and centrifuged at 500 rpm for 5 min. Cell pellets

from 10-20, 100 cm? plates, are resuspended in 50 mL of ice-cold lysis buffer (25 mMTris-

HCI, pH 7.5, 2 mM EDTA, 1% NP-40, 1 mM DTT, 1 mM PMSF). The cells are stirred on ice
for 15 min and then centrifuged at 5000 rpms for 20 min.

Purification of GST-tagged proteins: The centrifuged cell lysate is loaded onto a 2 mL glu-
tathione-sepharose column (Pharmacia) and washed three times with 10 mL of 25 mM Tris-
HCI, pH 7.5, 2 mM EDTA, 1 mM DTT, 200 mM NaCl. The GST-tagged protein is then eluted
by 10 applications (1 mL each) of 25 mM Tris-HCI, pH 7.5, 10 mM reduced-glutathione, 100
mM NaCl, 1 mM DTT, 10 % Glycerol and stored at -70°C.

Measure of enzyme activity: Tyrosine protein kinase assays with purified GST-FIt-3 are car-
ried out in a final volume of 30 pl containing 200-1800 ng of enzyme protein (depending on

the specific activity), 20 mM Tris-HCI, pH 7.6, 3 mM MnCl,, 3 mM MgCl;, 1 mM DTT, 10 pM



activity_ is assa ed in the presence or absence of inhibitors, by measuring
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In addition to the diseases mentioned above, the compounds of formula | can further be
used in the treatment of obesity and are also suitable for the treatment of ischemic retinopa-
thies, such as e.qg. diabetic retinopathy and retinopathy of prematurity (ROP). The effective-
ness of the compounds of formula | in these diseases can be shown by using in vitro- or in

vivo-tests known in the art.

Compounds of formula | are also useful for preventing or combating graft vessel diseases,
e.g. allo- or xenotransplant vasculopathies, e.g. graft vessel atherosclerosis or chronic graft
rejection, e.g. in a transplant of organ, tissue or cells, e.g. heart, lung, combined heart-lung,
liver, kidney or pancreatic transplants (e.g. pancreatic islet cells), or for preventing or treating
vein graft stenosis, restenosis and/or vascular occlusion following vascular injury, e.g.
caused by catherization procedures or vascular scraping procedures such as percutaneous
transluminal angioplasty, laser treatment or other invasive procedures which disrupt the in-

tegrity of the vascular intima or endothelium,

With the groups of preferred compounds of formula | mentioned hereinafter, definitions of

substituents from the general definitions mentioned hereinbefore may reasonably be used,



substituents fromthe general definitions nmentioned herei nbefore may

r easonabb§e hB3199808, Case 4-31991 A 31 OCT 2005 -12 for exanple, to replace
nore general definitions with nore specific definitions or especEgIb&T gbbg
definitions characterized as being preferred. Preference is given'to a
compound of fornual I, wherein nis fromO to 4, R is hydrogen
unsubstituted or substituted | ower al kyR-or hal ogen, R2 is |ower alkyl
substituted by hydroxy, unsubstituted, nmono- or disubstituted amino or by a
heterocyclic radical; a radical R5-(C=Y)-Z-, wherein R5 is unsubstituted or
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substituted |ower alkyl, unsubstituted, nono- or disubstituted am no or
phenyl PBPpiferened isygigenstd ¢camhpalindyof férowal |, alhleydin | ower al koxy or nitro, with

t he provisp that i's not carboxy, |ower al koxycar- bonyl or |ower alkyl
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R3 i s | Ry hyakdgdn, Onsubetitedadricupytituisdesweenalkyner Rogeist i t uents can be
sel ecte cal .R7- R9) -,

i ndependent] y. of one.another if n>1, R4 is,a. radj .
wher oi e IPEECg T SHeRvEY by AV A RubEa R0 or i Rolef Ry o Bopy of yi
t hi enyl heteyddyélid ragicalph eadital RiNEEYY-Tt asheisin R8s OhsuBBTidteddIsubtitieaiGverel ect ed
from lo and ha are LC[JJdepend eagch, ot her

r al kyl | ogen, .and and ently of h
hydr ogeﬁ'wlb WARPStitedy nongy g%%l?‘b‘&éw,‘%ﬂ’&'“kv 53%@@ SERdicab g }’Sg or ?Nﬁ'ﬁ%ﬂwd
-S-,  OhydtoRaM isloRpdeRQEulflPRR Ihinb, M & &ithee nbSprebar Nolver k@ dTB/IIoner
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lower alkyl, lower alkoxy or nitro, with the proviso that R, is not carboxy, lower alkoxycar-
bonyl! or lower alkyl substituted by hydroxy if n is 0, R, is hydrogen, R, is benzyl and X is -O-,
R3 is lower alkyl or lower alkoxy, wherein the R; substituents can be selected independently
of one another if n>1,
R, is a radical R,-CRs(Rg)-, wherein Ry is cyclobutyl, cyclopentyl, cyclohexyl, phenyl, furyl,
pyrrolyl, thienyl, pyridyl or phenyl substituted by one or more substitutents selected from
lower alkyl and halogen, and R and Ry are independently of each other hydrogen, lower al-
ky! or halogen, and
X is selected from -O-, -NH- and -S-,

or a salt thereof.

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

nis G,

R, is hydrogen, unsubstituted or substituted lower alkyl or halogen,

R is lower alkyl substituted by unsubstituted, mono- or disubstituted amino or by a hetero-
cyclic radical; a radical Rs-(C=Y)-Z-, wherein Rs is unsubstituted or substituted lower alkyl,
unsubstituted, mono- or disubstituted amino, a heterocyclic radical, or if Z is present is also
free or etherified hydroxy, Y is oxygen, sulfur or imino, and Z is either not present, lower alkyl
or amino-lower alkyl; or a radical Re-sulfonylamino-lower alkyl, wherein Rg is unsubstituted or
substituted lower alkyl, unsubstituted, mono- or disubstituted amino or phenyl optionally sub-
stituted by lower alkyl, lower alkoxy or nitro,

R, is benzyl, and



cyclic radical; a radical R5-(C=Y)-Z-, wherein R5 is unsubstituted or

subst it (tas@ 4-31@414al kyl , unsubstituted, nono- or disubstituted am no, a
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wherein R6 is unsubstituted or substiti@ed |ower al kyl, unsubstituted,
nono- or disubstituted am no or phenyl optionally sub- stituted by |ower

al kyl, Iomer al koxy or nitro, R4 is benzyl, and Case 4-31991A 31 OCT 2005
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al kyl substituted by a substituted heterocyclic radical; a radical

R5- (C=Y)-2Z-, wherein R5 is unsubstituted or substituted | ower alkyl,
unsubst iSpetiatipref@snce iBrfudherighaeni tbat cinpaumidod forenuleek, ehemyrel i ¢ radical, or if
Zis preselat is also free or etherified hydroxy, Y is oxygen, sulfur or
imino, &Md%2 is either not present, |ower alkyl or anino-lower alkyl, with
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if Rs is mono- or disubstituted amino or a heterocyclic radical; or a radical Re-sulfonylamino-

lower alkyl, wherein Rg is unsubstituted or substituted lower alkyl, unsubstituted, mono- or

disubstituted amino or phenyl optionally substituted by lower alkyl, lower alkoxy or nitro,

R, is benzyl, and

X is selected from -O-, -NH- and -S-,

or a salt thereof.

Preference is especially given to a compound of formula |, wherein

nis 0,

R, is hydrogen, unsubstituted or substituted lower alkyl or halogen,

R is lower alkyl substituted by amino, N-lower alkylamino, N,N-di-lower alkylamino or by an
unsubstituted heterocyclic radical; or a radical Rs-(C=Y)-Z-, wherein Rs is lower alkyl, mono-
or disubstituted amino or a heterocyclic radical, Y is oxygen, sulfur or imino, and Z is amino-
jower alkyl if Rs is lower aikyi and not present it Rs is a heterocyclic radical or mono- or
disubstituted amino,

R4 is benzyl, and

X is selected from -O-, -NH- and -S-,

or a salt thereof.

Especially preferred is further a compound of formula |, wherein
nis 0,
R, is hydrogen, unsubstituted or substituted lower alkyl or halogen,



R2 is I ower alkyl substituted by am no, N I|ower alkylamno, N Ndi-Iower
al kyl arf#% ’6131851/% unsubstituted heterocyclic radical; or a radical

R5- (C=Y)-Z-, wherein R5 is |lower alkyl, nono- or disubstituted a%n8 gr § 5
het erocyclic radical, Y is oxygen, sulfur or imno, and Z is am RO- Fow2ap
al kyl lower al 11kyl a 1 an d J not present i R:L RW is a helte. yl if RS
Is lrocycllc radical or nono- or disubdtituted amno, R4 is benzyl, and X
is selected from-0-, -NH and -5-, or a salt thereof. Especially preferred
is further a conpound of formula I, wherein nisO, R is hydrogen,

bstgt: i : , 4. 1 OCT
LoDt it OB 6 o BT LI HO R 1Bl 00 e F3 038 T et
di substéyclic edicarhadngfrobd  hengmembeys bnd froad! ted hétavdatems whrrebytab le@st i ng
nb . t 2ast .. [
it oger et ioRBr e fract ] B2 R 8 Moy el g8l SRS 2 ¢
Vi a a niid aoifecgeni nmy atomna radical dsq BF YRZ-,(vdergin Rs,is lolwner alkyl, BBsubstitubeder  al kyl ,

unsubstituted,, nopo; or dis tituted amno, .a heterocyclic radical, having
from 4 7o iy BRineamihed Re bl 50T R b A8 B e By e s e “one
het er odtam1ite ndtemgmsanwbereby ableast org fdterohtom katitesgenyanid the birdiingadf ke cur s
via a nitrogen ring ato | ower al kyl substi tut b 1 d. . heterocyclic
i calMeprRRyig el Hedihs Vi Pi-aBen Yap BB v ReRtiEa 57 SR anort hor
from tHete@epdlie radioslics by vde @f moie Redicdle belagted indepbadentlo of bhéNadbthboieh
al kyl anj no, N-1ower., al ka-. noyl am no, N N di-|ower al kanoyl anjpo, hydroxy,
owsr AR SIGHP FETRRInG ok Sy BBPeER kaRipno: Noer Riyer alSpming: SlbWes Akanoy! oxy.
cyano, ryyldriino CRNGXYwer Sk&ToyRInKeX Hyard@Niver SRERA MW alkorFicharalkagiani di no,
urei-do, ner c%)to | ower  al kP/I t hi o and hal ogen,, or i I( Z i Sb Br esent is also
free or'OWeh@ ’f‘?yézdo‘Wcﬂ”@{WOWicgaB%ﬂj‘é?x,ca XY upwet al P800 Wl COTOPTIOY ¢ her
not pr esfkidino, hoaading] dido, mrero%mdjqbv&@%uaibkawb;hawgea, oiEiflZ ¢apresent is also
R6- sul f onyl am no- | ower al kyl, wherein _I.S unsubstituted or

free or etherified hydroxy, Y is oxygen, sulfur or imino, and Z is either not present, lower alkyl

or amino-lower alkyl; or a radical Re-sulfonylamino-lower alkyl, wherein Rg is unsubstituted or

substituted lower alkyl, unsubstituted, mono- or disubstituted amino or phenyl optionally sub-

stituted by lower alkyl, lower alkoxy or nitro,

R, is benzyl, and

X is selected from -O-, -NH- and -S-,

or a salt thereof.

Very especially preferred is a compound of formula I, wherein

nis 0,

R, is hydrogen,

R is amino-lower alkyl, N-lower alkylamino-lower alkyl, N,N-di-lower alkylamino-lower alkyl,
morpholinyl-lower alkyl, piperiayi-lower alkyl, pyrrolidinyl-lower alkyl, lower alkyl-piperaziny!-
lower alkyl, adamantanyl-amino-lower alkyl, hydroxy-piperidyl-lower alkyl, azepanyl-lower al-
kyl, di-lower alkyl-pyrrolidinyl-lower alkyl, azetidinyl-lower alkyl, aminocarbonyl-piperidyl-lower
alkyl, pyridyl-piperazinyl-lower alkyl, thiomorpholinyl-lower alkyl, di-lower alkyl-morpholinyl-
lower alkyl, aminocarbonyl-pyrrodinyl-lower alkyl, lower alkoxycarbonyl-piperazinyl-lower al-
kyl or pheny!-piperazinyl-lower alkyl; a radical Rs-(C=Y)-Z-, wherein Rs is

lower alkyl, amino, N-lower alkylamino, N,N-di-lower alkylamino, N-(phenyl-lower alkyl)-
amino, N-(lower alkyl-phenyl-lower alkyl)-amino, N-(lower alkoxy-phenyl-lower alkyl)-amino,
N-(morpholinyl-lower alkyl)-amino, N,N-di-lower alkylamino-lower alkylamino, pyrrolidinyl,

piperidyl, morpholinyl, lower alkyl-piperazinyl, piperidyl-lower alkyl, morpholinyl-lower alkyl,



substi tg:t ed al kyl , unsubstituted, nmono- or disubstituted am no or
BEF drolEgA

phenyl sub- stituted by |ower alkyl, |ower alkoxy or nitro R4 S
benzyl, and X is selected from-0-, -NH and -S-, or a salt ther OCT s
especially preferred is a conpound of fornmula I, wherein nis 0

hydrogen, R2 is am no-|lower alkyl, NIower al kyI am no- | ower al kyl,

N, N-di -1 ower al kyl am no-| ower al kyI -Brt Nh~AMLi nYl -1 ovver al kyl, piper i
dylrw lovJer ailk i yl, Nirroll"iu. -I|nyI|-Io vwer alkyll, TOA er al~~ 1|
kyl pip~erazinyi |ower alkyl, adanmantanyl-am no-Iower alkyl,

hdeOXYTdWeIQ%I diibet2 ML loﬂbkéﬂkw RARP ARy, I W lalkdhy- ldwér alld:lxy RWeF alkoxy-
nyI-Iower al ky azetldln | -1 ower

| kyl
Zm %oca% IkyhiloyegriaipxylQugs el koéﬁ@'}’ iNiird 'fﬂ“ﬁé@ﬁ%%‘ﬂﬁ'%@ra”&’ﬂw'{“or‘
t hi onor Bh&kdymbbvek Q%Jzy @H 15Ykr alkdfl 'dnp%f‘@zﬁnﬁjldwér amwphptsl dibyben bPWﬁihoaérm is

am nocar bonyl - pyrrodinyl - | ower koxycar bonyl - pi per azi nyl -1 ower
al - kyl etﬂaermvéﬁgﬂsepi @rear@zz@wena&mbpr a|rﬁ9'pal R& Memdamlrpaoxve&wylzwhem%l n R5
is | owe War , N Rl 10,

N ( phen{?c’l I%E&elrylal%b@ﬁ?'kwadm no, IO%%%\%Q Bg‘T”%y nﬁ\* ﬁ\ejlg(,)\j\/\gr&% \ﬁéyﬂd; am no,

N- (| owekylaimigxy- phenyl - | ower al kyI )-amno, N ( rmr phol i nyl -1 ower

al kyl )-grnﬁygen%ggl | oner al kyl am no-1 ower al kyl am no, pyrrolidinyl,

pi peri dy Plnyl | ower al kyl - pi perazi nyl, piperidyl-I|ower aIkyI
mor phol Xrig+Ot,ower al kyI Case 4-31991 A 31 OCT 2005 -15 | over

al kyl - pbﬁgrsgﬂrfy I ower al kyl, |ower al koxy, |ower alkoxy-Iower alkoxy,

| over aPkoxy- | ower al kyl, | ower al koxy-|ower al koxy-1ower al kyl,

N, N-di -1 ower al kyl am no-1ower al koxy, mor- pholinyl-Ilower alkoxy or |ower

oL L PESLSR ML BT AP p Yol Dol BBl e 2 1 el Lher ot

pr esent I"ower™ a sul T onyl am no-1 ower al kyl,
wher ei nnRE6O, i s | ower al kyl, |ower alkyl-phenyl, |ower al koxy-phenyl,

nitr Ophﬁwsl hy%rrog'\én',\lTo%e_r la%)ﬁ;r h%ﬁo‘gen,
R; is a radical selected from the group consisting of hydroxy-lower alkyl, carboxy, lower
alkoxycarbonyl, amino-lower alkyl, N-lower alkylamino-lower alkyl, (tetrahydropyranyl-
amino)-lower alkyl, N,N-di-lower alkylamino-lower alkyl, N-lower alkylaminocarbonyl, N,N-di-
lower alkylaminocarbonyl, guanidino-lower alkyl, lower alkyl-sulfonylamino-lower alkyl, lower
alkoxy-phenyl-sulfonylamino-lower alkyl, lower alkyl-phenyi-sulfonylamino-lower alkyl, nitro-
phenyl-sulfonylamino-lower alkyl, N,N-di-lower alkylamino-sulfonylamino-lower alkyl, lower
alkoxycarbonylamino-lower alkyl, lower alkoxy-lower alkoxycarbonylamino-lower alkyl,
ureido-lower alkyl, N-lower alkylamino-carbonylamino-lower alkyl, N,N-di-lower alkylamino-
carbonylamino-lower alkyl, N-(phenyl-lower alkyl)-amino-carbonylamino-lower alkyl, N-(lower

" alkyl-phenyl-lower alkyl)-amino-carbonylamino-lower alkyl, N-(lower alkoxy-phenyl-lower al-
kyl)-amino-carbonylamino-lower alkyl, N-(morpholinyl-lower alkyl)-amino-carbonylamino-
lower alkyl, N,N-di-lower alkylamino-lower alkylamino-carbonylamino-lower alkyl, lower alkyl-
carbonylamino-lower alkyl, piperidyl-lower alkylcarbonylamino-lower alkyl, morpholinyl-lower
alkylcarbonylamino-lower alkyl, lower alkyl-piperazinyl-lower alkylcarbonylamino-lower alkyl,
morpholinyl-lower alkyl, piperidyl-lower alkyl, pyrrolidinyl-lower alkyl, [(hydroxy-lower alkyl)-
pyrrolidinyl]-lower alkyl, lower alkyl-piperazinyl-lower alkyl, adamantanyl-amino-lower alkyl,
hydroxy-piperidyl-lower alkyl, azepanyl-lower alkyl, di-lower alkyl-pyrrolidinyl-lower alkyl,
azetidinyl-lower alkyl, aminocarbonyl-piperidyl-lower alkyl, pyridyl-piperazinyl-lower alkyl,
thiomorpholinyl-lower alkyl, di-lower alkyl-morpholinyl-lower alkyl, aminocarbonyl-pyrrodinyi-
lower alkyl, lower alkoxycarbonyl-piperazinyl-lower alkyl, phenyl-piperazinyl-lower alkyl, lower

alkoxy-lower alkylcarbonylamino-lower alkyl, lower alkoxy-lower alkoxy-lower alkylcarbonyl-



kyl am é R4 is benzyl, and X is -0-, or a salt thereof. Especially
preferr 85§ 43 dPther aI so a conpound of formula I, wherein nis 0, R is
hydr ogen, |ower al kyl or halogen, R2 is a radical selected from?{leocgf%s
consi sting of hydroxy-Ilower alkyl, carboxy, |ower al koxycarbonyl,

am no-lower al kyl, N I|ower alkylamno-Iower alkyl, (tetra hydropyranyl -

ami no) -l ower alkyl, N,N-di-lower alkyta&®ino-Ilower alkyl, NIower

al kyl am nocar bonyl, N, N-di- |ower alkylam nocarbonyl, guanidino-Iower al kyl,
| ower al kyl -sul fonyl am no-I| ower al kyl, | ower

al koxy- Qhﬁl@%wéﬂélqurbgn%ﬂ&ﬂﬂ daﬂ‘f&fyla%lﬁﬂowér%‘ﬂ@f piperidyl-carbonylamino-lower a-

al kyl - phenyl - sul f onyl’am no- 1| ower “al kyl , nitro- phenyl -sul ffonyl am no-| ower

al kyl , Wl,rm@rphpmwparézpkxlarampd@wgmlhddywah@lhﬂ n'm/é?mﬁtqaytponylamm-lower alkyl,
al kOXyCﬁngems*»«éFbWah%Bwéﬂ %I%xycbl%‘ﬁ'ﬁfllaﬁ”l Ower Qiﬁglr [norphollnz\elower alkoxy-

al koxycar bonyl am no-1 ower ureido
al kyl antatbonysarpioayoweri aky aod\/ezwealalkyl plpwamnwrlowgmlkomca;uoatsrianUnO-lower alkyl,

oyt XTI b RS not Py R e ool ! 1By AR P A kgt

N- (| owehnydadgenxy - phenyl -I ower aI kyl ) - am no- car bonyl am no I ower al kyl,
N- (norp oJ | E émf al kyl ) -am no- car bonyl am no- | ower al kyl, NON-di -I nwer
V\% Ky

al kyl ami | am no- car bonyl am no-1 ower al kyl, |nwer alkyl

car bony}(aaemO}o | ower al kyl, piperidyl-Iower alkylcarbonylam no-Iower alkyl,
mor phol i nyl L wer al kyl car bonyl am no-1 ower al kyl, | ower

al kyl - p? p%?a‘o{ ﬁ{ﬁ -1 ower al kyl car bonyl am no-| ower aI kyl, norpholinyl-I|ower

aIkyI plperidyl-lomer al kyl , pyrrolldlnyl-lomer al kyl, [ (hydroxy-I| ower
yI) rro n r _al kyl - plpera2|nyl-lomer al kyl,

L) RS Y Lo Bi of byt Lo perazi o

azepanymﬂﬂ@mer al kyl, di-lower alkyl-pyrrolidinyl-Ilower alkyl,

azetidlﬁyl Bmer aIkyI am nocar bonyl - pi peri dyl -1 ower al kyl ,

pyri dyl - Hyl Iomer al kyl, thionorpholinyl-lower alkyl, di-Iower

al kyl - nRy i@hﬁadlwl sdlesied frednklié grcﬂulpii coasiatifpolydmipyndvast am,-N- Icmmrauqlahyrho- | ower
pk A T R TR A

al koxy - dleyemindckyponyal Geemydind-loweY alkyl, lower alkyl-sulfonylamino-lower alkyl, lower
alkoxy-phenyl-sulfonylamino-lower alkyl, lower alkyl-phenyl-sulfonylamino-lower alkyl, nitro-
phenyl-sulfonylamino-lower alkyl, N,N-di-lower alkylamino-sulfonylamino-lower aikyl, lower
alkoxycarbonylamino-lower alkyl, lower alkoxy-lower alkoxycarbonylamino-lower alkyi,
ureido-lower alkyl, N-lower alkylamino-carbonylamino-lower alkyl, N,N-di-lower alkylamino-
carbonylamino-lower alkyl, N-(phenyl-lower alkyl)-amino-carbonylamino-lower alkyl, N-(lower
alkyl-phenyl-lower alkyl)-amino-carbonylamino-lower alkyl, N-(lower alkoxy-phenyl-lower al-
kyl)-amino-carbonylamino-lower alkyl, N-(morpholinyl-lower alkyl)-amino-carbonylamino-
lower alkyl, N,N-di-lower alkylamino-lower alkylamino-carbonylamino-lower alkyl, lower alkyl-
carbonylamino-lower alky!, piperidyl-lower alkylcarbonylamine-lower alkyl, morpholinyl-lower
alkylcarbonylamino-lower alkyl, lower alkyl-piperazinyl-lower alkylcarbonylamino-lower alkyi,
morpholinyl-lower alkyl, piperidyl-lower alkyl, pyrrolidinyl-lower alkyl, lower alkyl-piperazinyl-
lower alkyl, adamantanyl-amino-lower alkyl, hydroxy-piperidyl-lower alkyl, azepanyl-lower al-
kyl, di-lower alkyl-pyrrolidinyl-lower alkyl, azetidinyl-lower alkyl, aminocarbonyl-piperidyl-lower
alkyl, pyridyl-piperazinyl-lower alkyl, thiomorpholinyl-lower alkyl, di-lower alkyl-morpholinyl-
lower alkyl, aminocarbonyl-pyrrodinyl-lower alkyl, lower alkoxycarbonyl-piperazinyl-lower al-
kyl, phenyl-piperazinyl-lower alkyl, lower alkoxy-lower alkylcarbonylamino-lower aikyl, lower
alkoxy-lower alkoxy-lower alkylcarbonylamino-lower alkyl, pyrrolidinyl-carbonylamino-lower

alkyl, piperidyl-carbonylamino-lower alkyl, morpholinyl-carbonylamino-lower alkyl, lower alkyl-



Case 4-31991A 31 OCT 2005 -17 pi perazinyl -carbonyl am no-I| ower al kyl,

N, N- di - [€aserd-319%Aani no- | ower al koxycar bonyl am no- | ower al kyl ,

nmor phol i nyl -1 ower al koxycar bonyl am no-1 ower al kyl and | ower 2

al kyl - pi perazi nyl - | ower al koxycarbonyl am no-1ower alkyl, R4 is %én?%?, %%%
Xis -0-, or a salt thereof. Especially preferred is further a conpound of
formula I, wherein R2 is in the 3 posi-ttirfon of the cyclobutane ring. Very
special preference is given to a conmpound of forrmula I nmentioned in the
Exanpl es be- low, or a salt, especially a pharnaceutically acceptable salt,

th f.. ' d . ich i
e oot R S EAITN BBk SRBASSNRL BB RUR T
300 nM lowsstaliyl, enaphdiinyl-lbives @k tvepearbgnglamina@ev alkyleandflowersakyHpireraftynM - The
corrpounqgwgrf #%%%%é?ﬂ@aer%g-i&'vetr%'@?er eof are prepared in accordance with

processes e al'sd"WDO 97/28161), though not previously

descri bRl if bendyhandanuf act ure of the conpounds of the fornula |, especially
vvherebygg? {Dn order to prepare a conpound of fornmula I, in which R2 is |ower
al kyl sub8tPiuted by anino, a conpound of formula Il R4~, x--1. NH NI |

) R NdNa(dahwesreatl. kyl ene} - N

Especially preferred is further a compound of formula |, wherein R; is in the 3 position of the

cyclobutane ring.

Very special preference is given to a compound of formula | mentioned in the Examples be-

low, or a salt, especially a pharmaceutically acceptable salt, thereof.

Also especially preferred are all compounds of formula I, which in the above-described “Cap-
ture ELISA” assay have an ICs value of less than 300 nM, most preferably those having an

ICs value of less than 100 nM.

The compounds of formula | or salts thereof are prepared in accordance with processes
known per se (see also WO 97/28161), though not previously described for the manufacture
of the compounds of the formula I, especially whereby

a) in order to prepare a compound of formula I, in which R; is lower alkyl substituted by

amino, a compound of formula Il

R B (Ra)
4\x—/———>,< " N

\_/ 2
(1),

(lower alkylene}—N

0)



Case 4-31991A 31 OCT 2005 -18 wherein n, Rl, R3, R4 and X have the neani ngs

as defi hede #ot19818onpound of fornula |, is reacted with hydrazine; b) in
order to prepare a conpound of fornmula I, in which R2 is a radi C?rl.l. OCT 2005
R5- (C=Y)-Z- wherein R5 is unsubstituted, nono- or disubstituted amno, 9 s
oxygen and Z is not present or lower alkyl, a conpound of formula Ill in

which R10 is a radical HO (C=0)-Z- whert@®-n Z is not present or |ower alkyl,
and n, Rl, R3, R4 and X have the neanings as defined for a conmpound of

formula I, is reacted with a com pound of the fornula R5-H wherein R5 is
unsubst | - R0 [ ' 1L.0Qq; | .
conpounghg%g Bynhﬁg'ﬁf5?%kﬂﬁggwh%gk?®”§%h£?eg qfkpgg%@@??ﬁfg@%ﬁﬁagﬁﬁ%o- or
di subst reastestwitimhydraziae,conpound of forrmula I, in which R2 is.a radical

R5- (C=Y)-Z- wherein R5 is nono- or disubstituted amno, Y is oxygen and Z is
not present or lower alkyl, is reacted with [ithium alum nium hydride; d)

i N or deb) Incorperctparepare @ogpqovdd of fdrmulal B which R, ista cdidaPRE-$C+6)aBr wiadrkil
bstityted b ] - di substi.t uted ' b t | i di cal
Ce Rl B, B b UL T ol e DAL PR A Gy

het er ocwlkll, @ doathionad of forinalsdl al kyl occurs via a nitrogen ring atom a
conpound of fornula IV Case 4-31991 A 31 OCT 2005 19 R11 in which R11 is

| ower al kyl substituted by 4-nethyl phenyl sul fonyl oxy and n, RL, R3, R4 and X
have t he meanin as definnd Ugﬁna conpound of forrmula I, is reacted with a
conpound of thefa I Xx-H1h [(¢h R17 is nono- or disubstituted am no
on- taini at | east one nitrogen ring atom
attached to the hy- drogen atom of R17-H
er-ijo prﬁﬁfre a conmpound of formula I, in

via a nitrogen ring atom e)
which R2 is a radical R6-sulf

in which Ry is a radical HO-(C=0)-Z- wherein Z is not present or lower alkyl, and n, R;, R,
R4 and X have the meanings as defined for a compound of formula |, is reacted with a com-

pound of the formula Rs-H wherein Rs is unsubstituted, mono- or disubstituted amino;

c) in order to prepare a compound of formula I, in which R; is lower alkyl substituted by
mono- or disubstituted amino, a compound of formula I, in which R; is a radical Rs-(C=Y)-Z-
wherein Rs is mono- or disubstituted amino, Y is oxygen and Z is not present or lower alkyl,

is reacted with lithium aluminium hydride;

d) in order to prepare a compound of formula I, in which R; is lower alkyl substituted by
mono- or disubstituted amino or by a heterocyclic radical containing at least one nitrogen
ring atom whereby the binding of the heterocyclic radical to lower alkyl occurs via a nitrogen

ring atom, a compound of formula IV




| ower al kyI wher ein R6 has the meani ngs as defined above under formula I, a

conmpoun 4}g%g}<|a in which R2 is amno-lower alkyl, is reacted with
R6- sul f ﬁ 3 in order to prepare a conmpound of formula I, in which
R2is a radl cal R5- (C—Y)-Z- wherein R5 is free or etherified hygio& éﬂbg
oxygen and Z is am no-lower alkyl, a compound of for- mula I, in"Wh c'ﬁ i
am no-lower alkyl, is reacted vmth a conpound of the forrrula R5-

(C=0) - Hal ogen wherein R5 is free or eth@rified hydroxy; g) in order to
prepare a conpound of formula i, in which R2 is a radical R5-(C=Y)-Z-
wherein R5 is unsubstituted or nonosubstituted amno, Y is oxygen or sulfur
and Z i s amnpo-| ower ég{al) a conmpound of formula I, in which R2 is

ani no- | ower "afNkyl
wherein Y is oxyge
unsubstituted or
of formula I, in which

L_C a conpound of the formula R12-N=C=Y
radi cal R12-NH corresponding to

d am no R5; h) in order to prepare a conpound
ratN cal R5-(C=Y)-Z- wherein R5 is
unsubstituted, nono- or t|t ted affVibo or a heterocyclic radical

contai ning at | east 3 g ring atom whereby the binding of the
heterocyclic radical dccurg via a nitrogen ring atom Y is oxygen and Z is

am no-1 ower alkyl, a conpoagd of fornmula I, in which R2 is a Case 4-31991 A
31 OCT 2005 -20 radical =Y)-Z- wherein R5 is imdazol-1-yl, Y is oxygen
and Z is am no-lower al kyl\\s re- acted with a conpound of the fornula

R5-H, in which R5 is unsubstiRuted, nono- or disubsti- tuted amno, or a
het erocyclic radical which contains at | east one nitrogen ring atony i) in
order to prepare a conpound of fornmula I, in which R2 is a radi cal

R5- ( C=Yih-whicVR§r |§'kﬂver|35(yl &w%&éﬁy 4 Hieﬂ@l;@fenﬂg@ﬁatn%%W 8Ad hOReraahk%d XY is
oxygen and Z is am no-|ower alkyl,” a comt pound formul a which R2 is
am no- | ¥ themeaningssasrdeliped tra compeupd phisimublads isterctedwith mgogpound of

RS- ( C=Qhehinags R, WASH Ghitn S, Is%né%&%?%fshbélﬁﬁ@d %Fmﬁc%}sé hétHF&?oll&‘éﬁn&aladolﬁW

in order to prepare a compound of formula I, in which R2 i5 a radi cal

R5- ( C=Ypining wdeaséme MEPges ringvakem avherain fednteroaxciiarasical ismitachee Jeihedr adi cal

cont ai n&r@ﬁeﬁ*atdn?%ﬁh q.qlg,arg Lifr8 nr’f &8m; at om wher eby the binding of the
heterocyclic radi cal | ower occturs via a nitrogen ring atom Y is

oxygen and Z is am no Iovver al kyI a conmpound of fornula V
e) in order to prepare a compound of formula |, in which R; is a radical Re-sulfonylamino-

lower alkyl wherein Rg has the meanings as defined above under formula |, a compound of

formula 1, in which R; is amino-lower alkyl, is reacted with Re-sulfonyl halide;

f) in order to prepare a compound of formula I, in which R; is a radical Rs-(C=Y)-Z- wherein
Rs is free or etherified hydroxy, Y is oxygen and Z is amino-lower alkyl, a compound of for-
mula 1, in which R; is amino-lower alkyl, is reacted with a compound of the formula Rs-

(C=0)-Halogen wherein Rs is free or etherified hydroxy;

g) in order to prepare a compound of formuia i, in which R; is a radicai Rs-(C=Y)-Z- wherein
Rs is unsubstituted or monosubstituted amino, Y is oxygen or sulfur and Z is amino-lower al-
kyl, a compound of formula |, in which R; is amino-lower alkyl, is reacted with a compound of
the formula Ry,-N=C=Y wherein Y is oxygen or sulfur, the radical R,,-NH- corresponding to

unsubstituted or monosubstituted amino Rs;

h) in order to prepare a compound of formula I, in which R; is a radical Rs-(C=Y)-Z- wherein
Rs is unsubstituted, mono- or disubstituted amino or a heterocyclic radical containing at least
one nitrogen ring atom whereby the binding of the heterocyclic radical occurs via a nitrogen

ring atom, Y is oxygen and Z is amino-lower alkyl, a compound of formula |, in which R; is a



H (lo al (1 ower al kyl)-Halogen in which n, Rl, R3, R4 and X
have th aﬁ%éﬁ%ﬁ@EXas deflned for a conpound of formula I, is reacted wth a
conmpound of the formula R18-H in which R18 is a heterocycllc r adi
contain- ing at |east one nitrogen ring atomwherein the heterocﬂ IPST 2005
radical is attached to the hydro- gen atomof R18-H via a nitrogen ring
atom k) in order to prepare a conpoun@oof formula I, in which RR is a

radi cal R5-(C=Y)-Z- wherein R5 is |ower alkylamno wherein the | ower al kyl
noiety is substituted by unsubstituted, nono- or disubstituted amino or by a

het er ocysdi¢t RERGECRY- WASTeRH Ri Egmﬂiazbleﬁﬂt Y%@xyyehréhﬂezllsrdnﬁlﬂo-ﬂ’dvﬁ&ﬂalkw(ﬁ @by the
binding of the heterocyclic radical to the |ower alkyl noiety occurs via a

ni t r ogeACctedivity aempound of tes {nganladis-d u'Pf"m*C'hBEI'SZmlsﬁbﬁﬁ‘l‘tﬁ@»m@ﬂ%rorzﬂ‘%?ﬁ“‘

compoungd afrffdTe 8 h¥{er6‘®%ﬁc f‘ad%?%ﬂﬁﬁh%%n% aqq)&%t oRé nittogeh riAyRiom;

al kyl ene) - NN- (1 ower al kyl") Hal ogen Y in which IS oxygen or sulfur and n,

Rl, R3, R4 and X have the neani ngs as defined for a conpound of formula I

is reac l; , 15

ubst ¢ i oa e frePaPEEafedind (ighUEh \EWRIA i s podu i CL1 25 uhrein

cont ai nRads msube@tgtedmﬂ@uha‘»ntutedd@w alkyhy istoopgetheneZ is @mmoHewelr aksylca com-

radl cal I g at om
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R5 ( C=Y)uila Ryt @ @)-HaloBen whetaimBe lsahdwkytltetabgrsubﬂtmdebjpmau@ttl tuted, nono-

or disubstituted am no or by a hetero- cyclic radical containing at |east

one nitrogen ring atom whereby the binding of the hetero- cyclic radical to

t he | owgrin atdey to prepeteya obmpawet ofdbiany |, ot which RiisagadicalRgeFY)iZaghatem Y is

oxygen ?{Qgs I%w'erS alfil)'/“'I‘I suBstltl?tW%rbyaaI %é’t!afoc?clﬁ%%géi %gng;nuxgo ét“ﬂééé’} o\r<|e|n|tpbgen nﬁ‘é\
atom whereby the binding of the heterocyclic radical to lower alkyl occurs via a nitrogen ring

atom, Y is oxygen and Z is amino-lower alkyl, a compound of formula V

R (Ra),
X NH,
SN
] V),
Ry N N/)

H
(lower alkylene)—N\”/(lower alkyl)—Halogen

O

in which n, Ry, Rs, Rq and X have the meanings as defined for a compound of formula |, is
reacted with a compound of the formula R4s-H in which Ryg is a heterocyclic radical contain-
ing at least one nitrogen ring atom wherein the heterocyclic radical is attached to the hydro-

gen atom of R4s-H via a nitrogen ring atom;

k) in order to prepare a compound of formula 1, in which R; is a radical Rs-(C=Y)-Z- wherein
Rs is lower alkylamino wherein the lower alkyl moiety is substituted by unsubstituted, mono-
or disubstituted amino or by a heterocyclic radical containing at least one nitrogen ring atom
whereby the binding of the heterocyclic radical to the lower alkyl moiety occurs via a nitrogen

ring atom, Y is oxygen or sulfur and Z is amino-lower alkyl, a compound of formula Vi



X (V) &Agw al kyI ene) - Np- (| ower al kyl')-Hal ogen 0 Case 4-31991A 31 OCT
2005 2@3?%4 n, Rl, R3, R4 and X have the neanings as defined for a

compound of formula I, is reacted with a compound of the forwlﬁ% 'gl
which R14 is unsubstitut ed, nmono- or disubstituted am no or a hetero yc?| C
radi cal containing at Ieast one nitrogen ring atom wherein the heterocyclic
radical is attached to the hydrogen atéi-of Rl4-H via a nitrogen ring atom

m in order to prepare a conpound of forrmula I, in which Rl is hal ogen, a
compound of for- mula I, in which Rl is hydrogen, is reacted with

N- hal osuccinim de; n) in order to prepare a conpound of formula I, in which
RL is |ower alkyl, a corrpound of for- mula I, in which RL is halogen, is

react edRV\kh t etFa(Lotfed, al kyl) tin; o) in order to prepare a conpound of
formula I d of foymula I X in which n, Rlr R3, R4 and X have the
\ned

meani ngs as def for a cgngound of forrmula I, is reacted with a conpound

of formula X in whis he neani ngs as defined for a conpound of
formula I; p) in ordg re a conggyyppd of formula I, in which R2is

| ower al kyl substit hy-) droxy wherein hydroxy is attached to a
primary carbon atR aNconmphind of forrmula I, in which R2 is a radical

R5- (C=Y)-Z- wherein R5{is etherified hydroxy, Y is oxygen and Z is not
present or Cl-C6al kyl ,/ ks reacted with |ithium al um niunmhydride; Case
4-31991A 31 OCT 2005 g) in order to prepa}qe a conmpound of formula I, in
which R2 is lower alkyl”s lmtérblkyl%deby—ﬁ

)K”/ —(lower alkyl)—Halogen
Y

in which Y is oxygen or sulfur and n, Ry, R3, Ry and X have the meanings as defined for a
compound of formula |, is reacted with a compound of the formula Ry3-H, in which Ry3 is un-
substituted, mono- or disubstituted amino or a heterocyclic radical containing at least one ni-
trogen ring atom wherein the heterocyclic radical is attached to the hydrogen atom of Ry3-H

via a nitrogen ring atom;

1) in order to prepare a compound of formula |, in which R; is a radical Rs-(C=Y)-Z- wherein
Rs is lower alkoxy substituted by unsubstituted, mono- or disubstituted amino or by a hetero-
cyclic radical containing at least one nitrogen ring atom whereby the binding of the hetero-
cyclic radical to the lower alkyl moiety of lower alkoxy occurs via a nitrogen ring atom, Y is

I oxygen and Z is amino-lower alkyl, a compound of formula Vil

Vi),

(lower alkylene)——n

T

0]

O—/{(lower alkyl)—Halogen



dr oxy ggﬁgh%@w/&oxy is attached to a secondary or tertiary carbon atom a
conpoun formula XI R15 in which RL5 is a radical R16-(C=0-Q wherein
R16 is hydrogen or C,-Cbhal kyl and Qis not present or C, -C5al ky}3 béT 200
reacted wwth a Gignard reagent of the fornmula C, -Co6al kyl - My- hall:(‘i wher e
functional groups which are present |n22he starting conpounds of processes
a) toq) and are not intended to také“part in the reaction, are present in
protected formif necessary, and protecting groups that are present are

cl eaved, whereby said starting conpounds may also exist in the form of

sal t s pinovhicted, RH&;, By aa X-hibee mm@egnmgpabﬂemne&tfanta cangoand effotrinoia 1jis  sal t

< ConviePeRa it oabe o 3B TR o, FTRE e  ne BRI B gt o

; or rru: adlbutbétitmédn‘amirtce%f d Mtero@%S&:‘rtadlcalrbdmtﬁnahgéedleseﬂ dneaﬁltro@er{:mg)@tbgi/j of _
or nul a V te |nt0 e ree (0] u or not I alt or, m X-
ture of "PesiPe delspsinea raiathrate Nedvaigep atan of Reoh o PGB Bog

i somer satoRgscri ption of the process variants: Regardl ng process a): The
reacti on between a conpound of fornmula Il and hydrazine, in the formof e.g.
hydrazi ne nonohydrate, preferably takes place in a suitable inert solvent,

especi ahl) h adeptIrepare -dcompdinelof BreRI1, n whik IR, 3Shabhandl ¢ un@ offorl nert,
for exanple an argon at nosphere, refera Case 4-31991 A 31 2005 - 24 bl y

at roonf"UEhip BYWhIEh 31(W}jrogqy‘disﬁ?ﬁéd|V‘§,thd%€a'°f5ﬁ°cé’3€’@éj§s preferably about 15
equi val ents, conpared to the conpound of for rrul a 1. Regarding process b):
The reaction between a conpound of fornula a conpound of the formul a

R5-H, WnBrosdef tvesrqp@r%§9m§9w%9fefermw§ddn vﬂvcruRsmB%wtamé@ EPMPRINA R d9Ter abl v
takes plaga, ifWhibeR, %rr?a‘?@%e:sorteacted with tetra(lower alkyl) tin;

O (1, 2-di hydr o- 2- oxo- 1- pyrldy )-1,1,3, 3-tetranet hyl uroni um tetrafl uoroborate
and diisopropylethylamne, in a sw tabl e inert solvent, such as for exanple
N, N 0) in order to prepare a compound of formula |, a compound of formula IX
R (Rs)n
X NH,
SN
o (1X)
=
R; N N
H

in which n, Ry, R3, Ry and X have the meanings as defined for a compound of formula 1, is

reacted with a compound of formula X

0O
i
ﬁ—OQ (X),

in which R has the meanings as defined for a compound of formula I;

p) in order to prepare a compound of formula I, in which R; is lower alkyl substituted by hy-
droxy wherein hydroxy is attached to a primary carbon atom, a compound of formula |, in
which R; is a radical Rs-(C=Y)-Z- wherein R;s is etherified hydroxy, Y is oxygen and Z is not
present or C,-Cgalkyl, is reacted with lithium aluminiumhydride;



dinethylfornanige preferably at RT. Regarding process c): The reaction
bet ween®a5¢6mid My of formulal, inwhich R2 is a radical R5- (C=Y) - Z-
wherein R5 is nono- or disubstituted amno, Y is oxygen and Z i?1n§& 2005
present or lower alkyl, and lith- ium alum nium hydride preferably Ees
place in a suitable inert solvent, such as for exanple anhydrous
t etrahydrofuran (THF), preferably at tédperatures of beween 0 C and RT, nost
preferably by slowy warm ng the reaction mxture fromO Cto RT for about
14 hours. Regarding process d): The reaction between a conpound of fornula
IV and a conmpound of the fornmula R17-H pref- erably takes place at RT. If at
the reaction tenperature the conpound of fornmula R17-His in the formof a
|i qui d ahia ardes te raRema C@WPPBBWNF@ mylajl singdlicioRzistovegrely) swestitded by byral
sol vent 4.4 , arah ' ; ' t ound of
For mul a0 T R B By ) e o HE e
whi ch R@ringlaadl defi ned above under forrmula |, preferably takes place in the
presence of triethylamne, in a suitable inert solvent, such as for exanple
di chl oronet hane, and in an inert, for exanple an argon, atnosphere,
preferably g about (M) R6-sul fonyl halide, halide is preferably
chl ori de. F@déFﬂ'-g sess f): Ehe reacti on between a conpound of fornula
I, inwhich R is a -l ower aljky¥l, and a com pound of the fornula
R5- ( C=0 - Hal ogen, \ i s-free or etherified hydroxy and Hal o Case

s efer@a y chlorine, preferably takes place
ne,Jin a suf't- able inert solvent, such as for

exanpl e di chl oronmet hge, pNeferdbly at RT. Regardi ng process g): The
reacti on between a conpound of formula I, in which R2 is am no-Iower alkyl,
and a com pound of the f | a R12- N=C=Y preferably takes place in a
suitable inert solvent, s as

R

15
in which Rys is a radical R16-(C=0)-Q- wherein Ry¢ is hydrogen or C;-Csalkyl and Q is not
present or C,-Csalkyl, is reacted with a Grignard reagent of the formula C,-Cealkyl-Mg-halide;

whereby functional groups which are present in the starting compounds of processes a) to q)
and are not intended to take part in the reaction, are present in protected form if necessary,
and protecting groups that are present are cleaved, whereby said starting compounds may
also exist in the form of salts provided that a salt-forming group is present and a reaction in

salt form is possible;

and, if so desired, a compound of formula | thus obtained is converted into another com-
pound of formula |, a free compound of formula | is converted into a salt, an obtained salt of
a compound of formuia i is converted into the free compound or another salt, and/or a mix-

ture of isomeric compounds of formula | is separated into the individual isomers.

Description of the process variants:

Regarding process a):
The reaction between a compound of formula Il and hydrazine, in the form of e.g. hydrazine
monohydrate, preferably takes place in a suitable inert solvent, especially alcohols, e.g.

lower alcohols, such as ethanol and in an inert, for example an argon, atmosphere, prefera-



for exa itrile, preferably at RT. Regarding process h): The
reactloﬁgﬁ%?3é§%9 conpound of forrmula I, in which R2 is a radi cal

R5- (C=Y)-Z- wherein R5 is imdazol-1-yl, Y is oxygen and Z is ag}n?é#o%665
al kyl, and a conpound of the fornmula R5-H, in which R5 is unsubs

nono- or disubstituted am no, or a heterocyclic radical which contains at

| east one nitrogen ring atom preferab?@'takes pl ace in the presence of
triethylamne, in a suitable inert solvent, such as for exanple
acetonitrile, and in an inert, for exanple an argon, atnosphere, preferably

at RT. Bﬁmrdbmn@nmeagteﬁesmm ngdnez;h@mbse@nn brieveepreferabifR®LOth Déqlivnenta |,
no- | owner nd a com pound of the formula

i n which rp

R5- (C—Cﬁorpﬁ?rﬁéé?]t evﬁ?@?pé’iuﬁdﬁg qr U[?rlgubstl tuted or substituted |ower al- kyl
and Hal ogen is preferably chlorine, preferably takes place in a suitable
inert solvent, such as for exanple N, N-di nethyl formam de, preferably at RT.
Regardl'ﬁﬁgfﬂdﬁ’@é%fgcqsfb ‘The reaction between a conpound of fornula V and a

conmpounthOtedchisn b&waeh % CB%%oHn@bﬁform%ahla)sd taa&s%d@lnaw thd foPmaMir abl e inei t
sol vent, especially aal coohols, e.g. |ower alcohols, such as et hanol ,

pr ef er aphgredt Ry ianpubstituted, anensr &F diskbeiuted aming. pesferabhptekgealace i econpound
of for-,ubace\or GI derosm&shem%?/ 191*,14; @rtét%netﬁgng%rmrﬂgetpgf%mréﬁ The

reactlon bet ween a conpound of fornmnu a conmpound of the fornula
R13- H panrd dllS@pmwgethybaf@ge gn acsentatwewemcﬂ\mﬁ éuphéstfors@qam*ﬁ N, T‘é'spem ally

al cohol gimefnylr Prrhﬁ% ?r'e?é?g‘tﬂ St $uch as ethanol, preferably at the reflux

tenperature o ent enp oyed In a corrpound of fornmula VI, Halogen is
preferably chlorine or bromne. Case 4-31991A 31 COCT 2005 -26 Regardi ng

processg We@ .on between a conpound of formula VIl and a conpound of
the for é%ard@} Sk ferabl y takes place in a suitable inert solvent, such
as for 'éb@rqac@orab@twgﬁn ardonwoupd ef termulay, in which R; is a radical Rs-(C=Y)-Z- wherein

Rs is mono- or disubstituted amino, Y is oxygen and Z is not present or lower alkyl, and lith-
ium aluminium hydride preferably takes place in a suitable inert solvent, such as for example
anhydrous tetrahydrofuran (THF), preferably at temperatures of beween 0 °C and RT, most

preferably by slowly warming the reaction mixture from 0 °C to RT for about 14 hours.

Regarding process d):

The reaction between a compound of formula IV and a compound of the formula R,;-H pref-
erably takes place at RT. If at the reaction temperature the compound of formula Rq;-H is in
the form of a liquid and the compound of formula 1V is soluble therein, no additional solvent

is needed.

Regarding process e):

The reaction between a compound of formula |, in which R; is amino-lower alky!, and Rg-
sulfonyl halide, in which Rg is as defined above under formula |, preferably takes place in the
presence of triethylamine, in a suitable inert solvent, such as for example dichloromethane,
and in an inert, for example an argon, atmosphere, preferably at about 0 °C.

In Re-sulfonyl halide, halide is preferably chloride.

Regarding process f):
The reaction between a compound of formula |, in which R; is amino-lower alkyl, and a com-

pound of the formula Rs-(C=0)-Halogen, wherein Rs is free or etherified hydroxy and Halo-



at the reflux tenperature of the solvent enployed. In a conpound of fornula
VI, Ha@%ﬁ%‘hi”ﬂ%m%referably bronmi ne. Regarding process m): The reaction
between a conmpound of formula I, in which RL is hydrogen, and N-3; gar 2005
hal osucci ni m de, preferably takes place in a suitable inert solvent, such as
for exanple N,N- dinethylformam de, and in an inert, for exanple an argon,
at nosphere, preferably at RT in the d& k. N hal osuccininmde is preferably
N- br omosucci ni m de. Regardi ng process n): The reaction between a conpound of
formula I, in which RL is halogen, and tetra(lower alkyl) tin, preferably

takes. Phar prdteldy (HIGRRIBRIGEL iR bt RDSRUL RNASRANAARHd 4 um. 11 2

suit- a nert solvent, suc or exanple N, N- ormam de, and in
an i ner @ble inert splvemplsech as farreyampledichieomethanep peeferablylay Rt el evat ed

tenperature such as around 100 C. Regarding process 0): The reaction between
a conmpound of formula I X and a conpound of fornmula X preferably takes place
in the Begmdingerodesaggui t abl e base, such as potassium carbonate, and in the

presenc - - [y iLtahle.i,nsr L :
Ecanpl o e e FatHOeR o Fboynt BrBrlblAwhiorS: b Athdfler AUE BB G o
around gaunG.of RegytormiuladR piNFEeYsprplerablh takee atace imalseitatde mea sobephsnch e$

formula, |, in i C IS r.adi R5- (C=Y)-Z- wherein R5 is etherified
hydroxf/lf,or ?x"i"Ep'%ﬁsgﬁﬁriﬁ’cpriér%bq%%fa Tesent or Cl-C6al kyl, and |ithium al um nk
umhydri de, preferably takes place in a suitable inert solvent, such as for
exanpl eRTHF. ref- er?,bly at around 0 C. Regarding process (g): The reaction
bet ween 39%8\95315?%338# formula XI and a Grignard reagent of the fornula Cil-

Coal kyl Théreasliordietivees arconpdundibf fondels | ciomdiich RIS akradical RP(QHY-Zmheréinr
gégg)pl_ 23? ks iaa% VY id g)%/gcéln LY LIRSt o-Bvet gﬁyfglnc\{ Srétompgﬁr?c? of theTormauid: 3t T
Rs-H, in which Rs is unsubstituted, mono- or disubstituted amino, or a heterocyclic radical
which contains at least one nitrogen ring atom, preferably takes place in the presence of
triethylamine, in a suitable inert solvent, such as for example acetonitrile, and in an inert, for

example an argon, atmosphere, preferably at RT.

Regarding process i):

The reaction between a compound of formula |, in which R, is amino-lower alkyl, and a com-
pound of the formula Rs-(C=0)-Halogen, wherein Rs is unsubstituted or substituted lower al-
kyl and Halogen is preferably chlorine, preferably takes place in a suitable inert solvent, such

as for example N,N-dimethylformamide, preferably at RT.

Regarding process j):

The reaction between a compound of formula V and a compound of the formula Ryg-H pref-
erably takes place in a suitable ineit solvent, especially alcohols, e.g. lower alcohois, such as
ethanol, preferably at the reflux temperature of the solvent employed. In a compound of for-

mula V, Halogen is preferably chlorine.

Regarding process k):

The reaction between a compound of formula VI and a compound of the formula Ry3-H pref-
erably takes place in a suitable inert solvent, especially alcohols, e.g. lower alcohols, such as
ethanol, preferably at the reflux temperature of the solvent employed.

In a compound of formula VI, Halogen is preferably chlorine or bromine.



Addi t i ofzsegrd ¥4 steps In the additional process steps, carried out as
desired, functional groups of the starting com pounds which should not take
part in the reaction may be present in unprotected formor nmay 3’?5%& ezcotoesd
for exanple by one or nore protecting groups. The protecting gro ar'e
then wholly or partly renoved accordi nggto one of the known nethods.
Protecting groups, and the manner in which they are introduced and renoved
are described, for exanple, in "Protective Goups in Organic Chem stry",

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

Cheni e” R99GIIHPRESTS V4t h edition, Vol. 15/1, Georg- Thi ene- Verl ag,

St ut L ganmeieaetioamétv::erenﬂwe@dmmdwf fﬁm@kvu ah&’racnoaqiouh' & oftheUpamila Rf1£}igani c

Synt hesi s",, n Wley & Sons, New York 1981. charagteristic o rqot ecting
o oups PeeTbrbl e PEte, e abisUBs sauelt Schiasdor SRt AcRARt e RupBERSE o
undesi r el tHeareix tefPeyatl RASTith® BGiverit @mpi@EPING EdMmSUNAfY&risula VadMabhémis
phot ol ysis or alternatively under physio- |ogical conditions. The end
product SrYErAOHBAMS nay however al so contain substituents that can al so be
used as protecting groups in starting materials for the preparation of

ot her end products of fornula 1. Thus, wthin the scope of this text, only
a readi IRPGREHRF BIOCESYPSUp that is not a constituent of the particul ar

desi r ed 1@RGeRitRAWetwan 4 B6MPpbdhd of femiRS |, IRARA RY is RYRbEGT, laRd Ngr oup”, unl ess
the context indicates otherw se. A conpound of fornula™ |l can be converted to

a cor r edslnsHedgMide; preferablytakesdalacs i suitablgrnert saverduguchiasomexammiey b N

oxi di zi : L for e

aci d. 1 1ol 3 3 o oRfo? ExiRpl ot ar G MinGeer BrofePRRL AT L or o-
f or mor thié dérkoNdraiasuacieimids isipreferablypbrerhdsuceininidexyl i ¢ aci d, typically
acetic acid, preferably at a tenperature between 0 C and the boiling
tenperature of the reaction m xture, espe- cially at about RT. GCeneral

pr ocess Regadiing prosesd m): pr ocess steps descri bed here can be carried out under

I . ol ) . g . d.
0t he. anEurkadiopRlddr SomBBs orFa MRl Wi FIRERaISRE ahi e oyt Bi5"e
pr ef er altihyprefesaisly takes place in ther iresence hod tetexkiptripthenylplees phimdpallbtient, in dissitol ve

them i %b‘eﬁﬁer@@gﬁF@?sfcglr&rf‘S? g)r(gf'ﬁplg Nﬁ%‘nqétxy%o%maﬁ‘n?&d &Ha iir{-'gn ﬁ’%?tmf& e%mple

neutral i sing agen
an argon, atmosphere, preferably at elevated temperature such as around 100 °C.

Regarding process 0):

The reaction between a compound of formula IX and a compound of formula X preferably
takes place in the presence of a suitable base, such as potassium carbonate, and in the
presence of 18-crown-6 ether, in a suitable inert solvent, such as for example N,N-

i dimethylformamide, preferably at elevated temperature such as around 80 °C.

Regarding process p): _

The reaction between a compound of formula |, in which R; is a radical Rs-(C=Y)-Z- wherein
Rs is etherified hydroxy, Y is oxygen and Z is not present or C,-Cesalkyl, and lithium alumini-
umhydride, preferably takes place in a suitable inert solvent, such as for example THF, pref-
erably at around 0 °C.

Regarding process q):
The reaction between a compound of formula X| and a Grignard reagent of the formula C,-
Cealkyl-Mg-halide is carried out under conditions known in the art, for example at RT and us-

ing diethylether as the solvent.



exanpl e i on exchangers, typically cation exchangers, for exanple in the H+
form depending Case 4-31991 A 31 OCT 2005 -28 on the type of reaction

and/ or etlaht9914t reduced, normal, or elevated tenperature, for ex- anple
in the range from-100 C to about 190 C, preferably from about -§Q 8@?0 05
about 150 C, for exanple at -80 to -60 C, at RT, at - 20 to 40 Cor a ?ﬁe
boiling point of the solvent used, under atnospheric pressure or in a

cl osed vessel, if need be under press®7e, and/or in an inert, for exanple
an argon or nitrogen, atnosphere. The invention relates also to those
enbodi nents of the process in which one starts froma conpound obtai nabl e
at any stage as an internediate and carries out the m ssing steps, or
breaks off the process at any stage, or fornms a starting material under the
react i of\ddiingal-pro¢ lepsr uses said starting material in the formof a

react i Ve, Ber iRl e Ados, b BEAUNSE Redrea® AIRAYNA ARG AR S, BEADS Of
t he process accordi'ng $% tHe FAavention: under ose p?oc- €ss condiy | ons, and
f urt her ppundewkiels shddd saf tdke pap dutie reactiontroay berptelsentin ehprotestedefobrodir- nent ,

one starts fromitho tart,ing materials whi.ch | ead th ound
Coecr! papht GBSy Batidis BY B e Rrt g Y, Te RS dPRRRp i Sare
corrpounaherfwlg@llymulpartly rémbvm?jééowdf { hgleq bﬂm:adr)]fetbgmb\mll meﬂms_rhed accordi ngf to the
I OCess eps erlt.nedq.l e es. e CO oungds
oot s Ho@Bind i gire and i Padfer ahsneR e hEpucEliand Pl tiadhan! o
in the férca'an@ie,myd?rateemﬁ @fou{p_b&ﬂ Or@anys Chémisafn PlettimiBeesk Ollorgsa e Y?he |
ta | Satl 0 materi al s

New ot a7 BT s PRty GBoAther] G e b8P B8 spbReedotofor 1 e

pr ePar aTG;jebegn-bThfgﬁfee‘ﬂérlagasmtigiahemg%nﬂh@Tﬁekhj:di‘iﬁW.CGrebhé,S'dPi'cstdgthi@@upé m the
preferred e | rent, such .starilng terl re used gnd_react.ion
Pond &1 oHGg SYEEns s dobs WIBY & o Neter Gk dBaT B elmiershi AL ol g

obt ai nedroup3es &faameP/r@gn BB trémbAeSrdaaRd i eNwithsut Bloyufensd bledepirerassps a) to
g) are known, capabl e of ei n repared. accordi n% t 0, known )pro esaes, (see
al so V\Ddgwrgggm,, fop exarg y@p&pﬁlﬁlsoﬁductwn, photolysis or alternatively under physio-

logical conditions.

The end products of formula | may however also contain substituents that can also be used
as protecting groups in starting materials for the preparation of other end products of formula
I. Thus, within the scope of this text, only a readily removable group that is not a constituent
of the particular desired end product of formula | is designated a "protecting group”, unless

the context indicates otherwise.

A compound of formula | can be converted to a corresponding N-oxide. The reaction is car-
ried out with a suitable oxidizing agent, preferably a peroxide, for example m-
chloroperbenzoic acid, in a suitable solvent, e.g. halogenated hydrocarbon, typically chloro-
form or dichloromethane, or in a lower alkanecarboxylic acid, typically acetic acid, preferably
at a temperature between 0 °C and the boiling temperature of the reaction mixture, espe-

cially at about RT.

General process conditions

All process steps described here can be carried out under known reaction conditions, pref-
erably under those specifically mentioned, in the absence of or usually in the presence of
solvents or diluents, preferably those that are inert to the reagents used and able to dissolve
them, in the absence or presence of catalysts, condensing agents or neutralising agents, for

example ion exchangers, typically cation exchangers, for example in the H* form, depending



tainable; in particular, they can be prepared using processes as descri bed
in the Beasepl-¢$991A the preparation of starting materials, existing
functional groups which do not participate in the reaction shoulzglu dé&'a 005
necessary, be protected. Preferred protecting groups, their intr 52
4-31991A 31 OCT 2005 -29 tion and their renoval are described above or in

t he exanples. In place of the respectivz-starting materials and transients,
salts thereof nay al so be used for the reaction, provided that salt-formng
groups are present and the reaction with a salt is also possible. Were the
term start I
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argon, R wor T Shel S b o RAN &0k B BeBe SR BRI V11 | oan be

obt ai ned accord| ng to process p) or q). A corrpound of formul a I in whi ch R2
is a radjcal C=Y) - Z- ein R5 |.s non di sub- $|t no Yis
oxygen: dHa 12+ Joh Geialss alsap 18759 GARRIIZERS 0 RehioBRSSD 4 WMo
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compound obtainable by means of the process according to the invention under those proc-
ess conditions, and further processes the said compound in situ. In the preferred embodi-
ment, one starts from those starting materials which lead to the compounds described here-

inabove as preferred.

In the preferred embodiment, a compound of formula | (or an N-oxide thereof) is prepared

according to the processes and process steps defined in the Examples.
The compounds of formula | (or N-oxides thereof), including their salts, are also obtainable in
the form of hydrates, or their crystals can include for example the solvent used for

crystaliisation (present as solvates).

Starting materials

New starting materials and/or intermediates, as well as processes for the preparation
thereof, are likewise the subject of this invention. In the preferred embodiment, such starting
materials are used and reaction conditions so selected as to enable the preferred com-

pounds to be obtained.

The starting materials used in the above described processes a) to q) are known, capable of
being prepared according to known processes (see also WO 97/28161), or commercially ob-

tainable; in particular, they can be prepared using processes as described in the Examples.

In the preparation of starting materials, existing functional groups which do not participate in

the reaction should, if necessary, be protected. Preferred protecting groups, their introduc-



A compound of formula I, in which R2 is am no-lower alkyl, can be obtained
accor di agse #-31g8bkess a). A conpound of forrmula I, in which R2 is a radi cal
R5- (C=Y)-Z- wherein R5 is imdazol-1-yl, Y is oxygen and Z is a?%&-&,o%{)
al kyl, can be obtained for exanple by reacting a conpound of fo S A
which R2 is am no-lower alkyl, with 1,1-carbonyldiimdazole, in the presence
of triethylam ne, in an inert solvent;28er exanple acetonitrile, and in an
inert, for exanple an argon, atnosphere, preferably at RT. A conpound of
formula V can be prepared for exanple by reacting a conpound of formula I,
in whic Y, pal i de,
or of or al o, P BB AFE Lo BN A8l B M BRIAIBHTh pRcEXr I RaRcnd

triet hyttarmgenatenalaand rtransnestsl saitstthereof mey alsol ke uwe‘ootlnetream@n progidedabl y at

RT. Ac 0 f b

corpounfiabratF Grllne sTpUBe s Vipfeihapd e AR IwbER B T pOLGE hEBENE g o
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hal ogen ‘i reffrabl I@g&l ne and rom ne, in an inert solvent, for

exanpl e© "9SS a?)qn A conpound of fornula VIl can be
prepared for exanple by reactlng a corrpound of formula I, in which R2 is
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i nert syglivent, for ex- anple dichloronethane, preferably at RT. The

remai ning starting materials are known, capable of being prepared according
to known processes, or comercially available; or in particular, they can
be prepared ushgg pr ocesses descrlbed in the Exanpl es. Pharmaceuti cal
conposi tions, hqgs nﬁ¥gat|ons The present invention relates
al so to pharnmaceuti‘cal 4o$|t|ons at conprise a com pound of formula I,
or a pharmaceutically a Bt abl e s3 t hereof, as active ingredient and

that can be used especially } ¢ t bt man% ?)f t he di seases nentioned at
the beginning. Case 4-31991 905 1Y |
R; N N

(lower alkyl}—QOH

wherein n, Ry, Rs, R4 and X have the meanings as defined for a compound of formula |, with
phthalimide, in the presence of triphenylphosphine and diethyl azodicarboxylate, in an inert
solvent, for example dry tetrahydrofuran, and in an inert, for example an argon, atmosphere,

preferably at RT.
A compound of formula VIl can be obtained according to process p) or q).

A compound of formula I, in which R; is a radical Rs-(C=Y)-Z- wherein Rs is mono- or disub-
stituted amino, Y is oxygen and Z is not present or lower alkyl, can be otained according to

process b).

A compound of formula IV can be prepared for example by reacting a compound of formula
VIl with p-toluenesulfonyl halide, preferably p-toluenesulfonyl chloride, in an inert solvent, for

example pyridine, preferably at —20 °C.



The present invention also relates to pro-drugs of a conpound of formula I
that co ver% ivo to the conmpound of formula | as such. Any reference to
a conpo ﬂﬁf'?1p%} Aula | is therefore to be understood as referring also to
t he correspondi ng pro-drugs of the conpound of fornmula I, as apgﬁogFEaggos
and expedient. Conpositions for enteral adm nistration, such as nasa

buccal, rectal or, especially, oral ad- mnistration, and for parenteral

adni ni stration, such as intravenous, f#A?ranuscul ar or subcu- taneous

adm ni stration, to warm bl ooded ani mals, especially humans, are especially
pre- ferred. The conpositions contain the active ingredient alone or,

pr ef er allcympbogebhRFmWati inavhidh Ry ITReEHG-Icvadrajkyh @8R Deablfinépéddording fthe dosage
of the active .ingredient depends upon the disease to be treated and upon
the spelEeSS 3k s age, weight, and individual condition, the in- dividual

phar macoki netic data, and the mode of administration. The invention rel ates
also to conpounds of formula |, or a pharnaceutlcally accept abl e sal't

t her eof A ca@peurholfermyat e WW@F ajafical Rul& i & Arheri o ds iidezoH ot Yuse in
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human or ani mal body, to a process for preparation thereof (especially
in the ¢fdermuye |.dombhitsdi R4 isaginqlowenalkyls y&b ﬁehﬁarapnxl@mﬁﬁ%)n HgcPresengenet hod
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especi ally those nentioned above. The invention relates al So to processes
and to amen.plemospherenprelaielly etRfornula |, or a pharmaceutical ly acceptabl e
salt thereof, for the preparation of phar maceuti cal conpositions which

conpri se corrpounds of formula I, or a pharnaceutically acceptable salt
t her eof A campouied phferruaposambe praeareolefo: expreRie byirgacting agegipordd of fesmulgild
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such as erapy rugs, d Tn conbination wt

known lower aifsoarbenylicbiogde.dn thefmesmmi|t@ethw@mmmrmrsmatsptyﬁnfoformamﬁal

medi ci tSHitril ag}eqérlag@ stReference is for a pharmaceutical conposition which
is suitabl of "adninPstration to a warm bl ooded ani mal , especially humans
or comercially useful manmmals suffering froma disease which responds to

an i nhi Q'c{)gnggur% oftfgﬁnulgfn |c51 B¥ lr{'é% f& g%ﬁ'ﬁplgrby%aét nga C%EndJand %ﬁb%ﬁ%ﬁt cel |
proliferati especially a neo astl c di sease ctive
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tyrosi r'IQ=(If‘l"{?',a\ﬁr“?ergirn \Ofs M&er* gzs'dlfﬁr and halogen is preferably chlorine and bromine, in an

inert solvent, for example acetonitrile, preferably at RT.

A compound of formula VI can be prepared for example by reacting a compound of formula
I, in which R; is amino-lower alkyl, with halogen-lower alkyl halogen formate, preferably
bromo-lower alkyl chloroformate, in the presence of triethylamine, in an inert solvent, for ex-

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

as described in the Examples.

Pharmaceutical compositions, methods, uses and combinations

The present invention relates also to pharmaceutical compositions that comprise a com-
pound of formula |, or a pharmaceutically acceptable salt thereof, as active ingredient and

that can be used especially in the treatment of the diseases mentioned at the beginning.



Case 4-31991A 31 OCT 2005 -32 dependent cell proliferation, or a

phar macé&ase dad19p14ccept abl e salt thereof, together with at |east one
pharmaceutically acceptable carrier. A pharmaceutical conpositi on, fg;c&% %9005
prophyl actic or especially therapeutic managenent of neoplastic h
proliferative diseases of a warm bl ooded animal, especially a human or
comercially useful mammal requiring s®dh treatnent, especially sufferi ng
fromsuch a disease, conprising as active ingredient in a quantity that is
prophylactically or especially therapeutically active against said di seases
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not of osionpula-idesepproprate anpexsedignti n t he preferred enbodi nent from

approximately 5% to ap- proximately 20% active ingredient. Unit dose forns

are, for exanple, coated and uncoated tablets, anmpoules, vials,
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or in the formof pharmaceutical conposi- tions, prophylactically or
therapeutically, preferably in an anmount effective against the said

di seaseghe irfvedtifalatd aied eslcamnpdtlds of ArmeieANBl & phRaimEvliicdllfadtéptagle SHED
treatnent, the conpounds especially being used in the fqrm of

phar mac g'@{(?q{a@s %Wén thedpem of a phargnaceuticgl composition, for use in a method for the

prophylactic or especially therapeutic treatment of the human or animal body, to a process
for the preparation thereof (especially in the form of compositions for the treatment of tu-
mours) and to a method of treating the above-mentioned diseases, primarily tumour dis-

eases, especially those mentioned above.

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

active component (active ingredient).

If desired, the said pharmaceutical compositions may also contain further active compo-
nents, such as other chemotherapy drugs, and/or may be used in combination with known

therapeutic processes, for example the administration of hormonal medicines or radiation.

Preference is for a pharmaceutical composition which is suitable for administration to a
warm-blooded animal, especially humans or commercially useful mammals suffering from a
disease which responds to an inhibition of the IGF-IR tyrosine kinase or of the IGF-IR-
dependent cell proliferation, especially a neoplastic disease, comprising an effective quantity

of a compound of formula | for the inhibition of the IGF-IR tyrosine kinase or of the IGF-IR-



an individual having a bodywei ght of about 70 kg the daily dose adm nistered
is fronfage 4318 1Aately 0.1 g to approximately 5 g, preferably from
approximately 0.5 g to approximately 2 g, of a conpound of the g#eéggtzoos
i nvention. Case 4-31991A 31 OCT 2005 -33 The present invention réelra
especially also to the use of a conpound of fornula I, or a

phar maceutically acceptable salt there@p,. especially a conpound of fornula I
which is said to be preferred, or a pharmaceutically acceptable salt

t hereof, as such or in the formof a pharnaceutical conposition with at
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her ei nakaygonepprefrmaablticaly aicepadle sdriieh responds to an i nhi b| t ion of the
| G-I R tyrosine kinase or of the |G- 1R-dependent cell proliferation,
especially a neoplastic disease, in par- ticular if the said disease
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which is said to be preferred, or phar maceutical |y acceptable salt
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ment i oned herei nabove, especially a neoplastic disease, in particular if the

di s- easdlyrasspeiabile sa8 therephnisilpvisePreferethe | G-I R tyrosi ne ki nase or of the
| G-- | R-dependent cell proliferation. A conpound of fornmula | may al so be
used, to_advantage in conbination with other antiprolif- erative agents. Such
ant i pr olfhe ehamageutiep AERIPPSIEINSFOMMBISE frorbaprseximataly &% to @paraxiraataly®5Pnhi bi -
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i nhi bi t ors crotubul’e active agents ati g agents | st one
deacet yfra@eenpmwrbatebf%O% ﬁcaamgymatahaﬁ%%eacawngrﬁﬁimt 80d formscivatare met f t or s,
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conpounds asi n i nase activity and further
anti - angvtoa@ameld 20&’oﬁgtyartmmedlgmn§dtb ﬂe:se: forag @rg. dersexampe, -cgzﬁtﬁdcﬁg@nmcoated

bengam %%ﬁats,@rﬁ@u‘?e%? Oﬁﬁ%%o@ﬁ%etsrd?%épsules. Examples are capsules containing from

about 0.05 g to about 1.0 g of active substance.

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

ophilising processes.

The invention relates likewise to a process or a method for the treatment of one of the patho-
logical conditions mentioned hereinabove, especially a disease which responds to an inhibi-
tion of the IGF-IR tyrosine kinase or of the IGF-IR-dependent cell proliferation, especially a
corresponding neoplastic disease. The Compounds of formula |, or a pharmaceutically ac-
ceptable salt thereof, can be administered as such or in the form of pharmaceutical composi-
tions, prophylactically or therapeutically, preferably in an amount effective against the said
diseases, to a warm-blooded animal, for example a human, requiring such treatment, the
compounds especially being used in the form of pharmaceutical compositions. In the case of
an individual having a bodyweight of about 70 kg the daily dose administered is from ap-
proximately 0.1 g to approximately 5 g, preferably from approximately 0.5 g to approximately

2 g, of a compound of the present invention.



tuzumab. The term "aromatase i nhibitors" as used herein relates to conpounds
whi ch i ifassi4-3198Aes- trogen production, i.e. the conversion of the
substrat es androstenedi one and testosterone to estrone and estr%g;
respectively. The termincludes, but is not limted to steroids, BQI 2005
cially exenestane and fornestane and, in particular, non-steroids,
especially am noglu- tethimde, vorozel3d,- fadrozole, anastrozole and, very
especially, letrozole. Exenestane can be administered, e.g., in the formas
it is marketed, e.g. under the trademark AROVASINT"'. Fornestane can be
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e.g., inthe formas it is narketed, e.g. under the trademark NOLVADEXTM
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can be amrdfne&tagrremtloee@heremabom espezmlky§ neoplastic disease, in pamcular if the dis-
ease responds to an inhibition of the IGF-IR tyrosine kinase or of the IGF-IR-dependent cell

proliferation.

A compound of formula | may also be used to advantage in combination with other antiprolif-
erative agents. Such antiproliferative agents include, but are not limited to aromatase inhibi-
tors, antiestrogens, topoisomerase | inhibitors, topoisomerase 1l inhibitors, microtubule active
agents, alkylating agents, histone deacetylase inhibitors, farnesyl transferase inhibitors,
COX-2 inhibitors, MMP inhibitors, mTOR inhibitors, antineoplastic antimetabolites, platin
compounds, compounds decreasing the protein kinase activity and further anti-angiogenic
compounds, gonadorelin agonists, anti-androgens, bengamides, bisphosphonates and tras-

tuzumab.

The term “aromatase inhibitors” as used herein relates to compounds which inhibit the es-
trogen production, i.e. the conversion of the substrates androstenedione and testosterone to
estrone and estradiol, respectively. The term includes, but is not limited to steroids, espe-
cially exemestane and formestane and, in particular, non-steroids, especially aminoglu-
tethimide, vorozole, fadrozole, anastrozole and, very especially, letrozole. Exemestane can
be administered, e.g., in the form as it is marketed, e.g. under the trademark AROMASIN™,

Formestane can be administered, e.g., in the form as it is marketed, e.g. under the trade-



it is marketed, e.g. under the trademark CAMPTOSARTM Topotecan can be
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administered, e.g., in the form as it is marketed, e.g. under the trademark FASLODEX™,

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

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

The term “topoisomerase |l inhibitors” as used herein includes, but is not limited to the antra-
cyclines doxorubicin (including liposomal formulation, e.g. CAELYX™), epirubicin, idarubicin
and nemorubicin, the anthraquinones mitoxantrone and losoxantrone, and the podophillotox-
ines etoposide and teniposide. Etoposide can be administered, e.g., in the form as it is mar-
keted, e.g. under the trademark ETOPOPHOS™. Teniposide can be administered, e.g., in
the form as it is marketed, e.g. under the trademark VM 26-BRISTOL™. Doxorubicin can be
administered, e.g., in the form as it is marketed, e.g. under the trademark ADRIBLASTIN™,
Epirubicin can be administered, e.g., in the form as it is marketed, e.g. under the trademark
FARMORUBICIN™, Idarubicin can be administered, e.g., in the form as it is marketed, e.g.



The term "hi stone deacetyl ase inhibitors" relates to conpounds which inhibit
t he hi sCese4-3d€4tkt yl ase and whi ch possess antiproliferative activity. The
term "farnesyl transferase inhibitors" relates to conpounds whi CS |6H_b56
the farnesyl transferase and which possess a ntiproliferative a ti y e
term"COX-2 inhibitors" relates to conpounds which inhibit the

cycl ooxygenase type 2 enyzne (COX-2)-gpd which possess antiproliferative
activity such as celecoxib (Cel ebrex(D) and rofecoxib (Vioxx(D). The term
"MVWP inhibitors" relates to conpounds which inhibit the matrix

rretallortins Leh ssess antiproljferative activity, The
term’ i FB&E'B% Mﬁﬁ%wb@t 0¥ %Wﬁ(%ﬂ L?ﬁ?c[net tﬂéﬁm Sithn

t ar get BfmérﬂeteﬂaglgcbrﬁHérWQ?éde’iﬁé’rkWtDVNNwaS antiproliferative activity
such as sirolinus (Rapa- nune(r)), everolimus (CerticanTM, CC-779 and

ABT578. Case 4-31991A 31 OCT 2005 -36 The term "antineoplastic
ant i met o} érﬁ\eﬁlcrb?ﬁhlédfcﬁve Q?'ént ’Greiy’?és 0I cﬁlﬁbtﬂ@sébﬁle ol ngﬁ&Hu’bH@ de-
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adm ni sf ere mar ket er the tr ademar k
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mar ket ed, e.g. under the _tradena NTM The ter ound
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decr ease the activity of e. e Vascul ar Endothelial G owth Factor
( VEGF) , be petainsdde.gnds dicnsed 'er!§th3@10 0$%F) and c-Src and anti-angi ogenic
conmpounds havi ng anot her nmechani sm of action than decreasing the protein

ki nase activity. -
The term “alkylating agents” as used herein includes, but is not limited to cyclophosphamide,

ifosfamide and melphalan. Cyclophosphamide can be administered, e.g., in the form as it is
marketed, e.g. under the trademark CYCLOSTIN™. Ifosfamide can be administered, e.g., in
the form as it is marketed, e.g. under the trademark HOLOXAN™.

The term “histone deacetylase inhibitors” relates to compounds which inhibit the histone

deacetylase and which possess antiproliferative activity.

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

transferase and which possess antiproliferative activity.

The term “COX-2 inhibitors” relates to compounds which inhibit the cyc;looxygenase type 2
enyzme (COX-2) and which possess antiproliferative activity such as celecoxib (Celebrex®)

and rofecoxib (Vioxx®).

The term “MMP inhibitors” relates to compounds which inhibit the matrix metalloproteinase

(MMP) and which possess antiproliferative activity.

The term “mTOR inhibitors” relates to compounds which inhibit the mammalian target of ra-
pamycin (mTOR) and which possess antiproliferative activity such as sirolimus (Rapa-
mune®), everolimus (Certican™), CCI-779 and ABT578.



Conmpounds which decrease the activity of VEG- are especially conpounds which
i nhi bit Gase 4-¥8H A eceptor, especially the tyrosine kinase activity of the

VEGF receptor, and conpounds binding to VEG-, and are in particuipgr ‘#,thqeq
conmpounds, proteins and nonocl onal antibod- ies generically and s 8

di scl osed in WO 98/ 35958 (describing conpounds of formula 1), WD 00/09495,
WO 00/ 27820, WD 00/59509, WD 98/11223,-383 00/27819, WO 01/55114, WD 01/58899
and EP 0 769 947; those as described by M Prewett et al in Can- cer
Research 59 (1999) 5209-5218, by F. Yuan et al in Proc. Natl. Acad. Sci.
USA, vol. 93, pp. 14765-14770, Decenber 1996, by Z. Zhu et al in Cancer
Res. 58, 1998, 3209-3214, and by J. Mrdenti et al in Toxicologic
Pat hol odhe temh ‘artineoplasticlantippetdbbliiss; inth@es, but isNt0igiited30 2-fluanchraw, 84/ 10202;
S, O Reill 4, 315-328;

Angi ost gf i i bed by M | 9

ond B B ERRb crhsEiptle Riadebing ru¥eBlped o bibe Flosghat o7 537 bgs;
conpoundiiokfuridinefgamneitabing, Banembpwpwne)fhyfﬁfaiyme metbetreﬁdtéyemateraﬂﬁ whi ch
inhibit the  EG- recept especi al | he ty ' i iLyity of the
EGF recéﬁP%Pf S%ﬁl?c?oé'?ﬂ?@fiaﬁoaé‘d fﬁﬁ'ﬁ%fm?églzb @(@E@ém;}%#%éﬂ r those
conpoundaLmenE™), eaobye snd cmeTREXO ™ yarli ociTesed in WD 97/ 02266 (descri bing
conpounds of formula IV), EP 0 564 409, WD 99/03854, EP 0520722, EP 0 566

226, EP 0 787 722, EP 0 837 063, WO 98/10767, WO 97/30034, WO 97/49688, WO
97/ 38983 anedm %Wé&hﬁ%nd\ﬂ%@@éeﬁﬂ%@m lﬁa&ﬁas”fb@t]a@ Pdfiimiledde lcatbiiPratind dis-

corrpounds whi ch decrease the activity of -Src include, but _are not [inited
compAREDd oahplalin. iGribeniatinccasy ke fﬁ“B't”!ﬁt?f efy}-8s imbeldormas itax pevetsd. as

def | ned egqhm YoM thfieridek CARBGAATER, okéltaud@.htc%%e%mm@@ré& ,HitREpmed in
W97/ 071 and W97/ 08193; compounds Inhibiting the c-Src protein tyrosine

ki nase ai@tlhIsmayketﬂdlejgeundwtlh@ﬁr@dmmrkIELﬁxﬁéaNPb conpounds bel onging to the
structure classes of pyrrolopyrimdines, especially pyrrol o[ 2, 3-

d] pyri m di nes, purines, pyrazopyrimdines, especially

pyr azo[ Ihé-telinpjeonmiatinde secrewsiag Fepyrolen Knass actyitpend &lrther anti-angiogenic

oy ol SR AR ER AR T DT PR o deea e
di scl oseadtivity oNe.g. 3td VaOR8ar BNOotHAi2I83BWth PE&dr QARTR), tiredE pME T al BrOGth Factor
(EGF) and c-Src and anti-angiogenic compounds having another mechanism of action than
decreasing the protein kinase activity.

Compounds which decrease the activity of VEGF are especially compounds which inhibit the
VEGF receptor, especially the tyrosine kinase activity of the VEGF receptor, and compounds
binding to VEGF, and are in particular those compounds, proteins and monoclonal antibod-
ies generically and specifically disclosed in WO 98/35958 (describing compounds of formula
1), WO 00/09495, WO 00/27820, WO 00/59509, WO 98/11223, WO 00/27819, WO
01/55114, WO 01/58899. and EP 0 769 947; those as described by M. Prewett et al in Can-
cer Research 59 (1999) 5209-5218, by F. Yuan et al in Proc. Natl. Acad. Sci. USA, vol. 93,
pp. 14765-14770, December 1996, by Z. Zhu et al in Cancer Res. 58, 1998, 3209-3214, and
by J. Mordenti et al in Toxicologic Pathology, vol. 27, no. 1, pp 14-21, 1999; in WO 00/37502
and WO 94/10202; Angiostatin™, described by M. S. O'Reilly et al, Cell 79, 1994, 315-328;
and EndostatinTM, described by M. S. O'Reilly et al, Cell 88, 1997, 277-285;

compounds which decrease the activity of EGF are especially compounds which inhibit the
EGF receptor, especially the tyrosine kinase activity of the EGF receptor, and compounds
binding to EGF, and are in particular those compounds generically and specifically disclosed
in WO 97/02266 (describing compounds of formula V), EP 0 564 409, WO 99/03854, EP
0520722, EP 0 566 226, EP 0 787 722, EP 0 837 063, WO 98/10767, WO 97/30034, WO
97/49688, WO 97/38983 and, especially, WO 96/33980;



ant i -angi ogeni ¢ _conpounds havi ng anot her nechani sm of action than decreasing
the protdthd-Hi%8dRe activity include, but are not linited to e.g.

t hal i dom de (THALOM D), SU5416, and cel ecoxib (Cel ebrex). The tginéc,r 2005
"gonadorelin agonist” as used herein includes, but is not limted™t
abarelix, goserelin and goserelin acetate. Goserelin is disclosed in US
4,100, 274 and can be adminis- tered, e3¢g-, in the formas it is marketed,
e.g. under the trademark ZOLADEXTM Abarelix can be formul ated, eg. as

di sclosed in US 5,843,901. The term "anti-androgens” as used herein

i ncl udegom ndsﬁmlﬂ&*dédré‘%éeelﬂgtafati Qﬁ'clgrémcgﬁjg, bGAPORB T Med W ESRpG@sPe
formul ated, e.g. as disclosed in US 4,636,505. The term "bengam des" rel ates
t o bengiahibdieg tgﬁd—sderpmﬂamitv@sinemme@ﬁcwiaﬁgieﬁmq)beipwmﬁ@ inferagient i es

and i nc; i f gl d0d %O,H[eﬁ] rically and
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di scl oseainpourisampbiting thefc- @0 HLRIBE RsinEkinaserantiviby inghds ghub aee ket limited ds.ed
herein | , t.is imte i i j = droni id,
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ri sedr odipgriraidimkes, paihesppwdrapyrimidices] espddially hyrazo[H4-01pyricédindse packai ni st er ed,
e.g., in the.é.orm as i.t” 'S ma% ted.. .e. g._under, the .tradenark. F)I DRONELTM

" O odr RIS e, ESRe Y. R AN S TRy midings and TERRYRIgIngS SBef A, oy ket e,
e. g. unplaidof)8-dipyaicredinek PRENSFEOG T tefmirélatds oo tibseaotipoonads dieclaskd iniWOst er ed,

e.g., | |t d, ~the trademark SKELIDTM " Pa-
m gronlgeli@?%gWg]rﬁa’z?ed@&nﬁ/r#@@éga”g%gwéﬁgﬁée formas it is marketed,

e. d. U_na}ﬁr-a?]r@?gérn@d@npdmfdk haRaBlafdiver i‘rcgbmdsrgrlmié S(iw tean daﬂebﬁngﬂl;géprbﬁrer ed,
e.g., Inthe tormas It 1 s marketeaq, S - - . g.
indet (MBS e BRI P T Bgha e an e deie QHALGIT Ry ekibara L e.g.,
in the cdiedoximr&dlidbreés. marketed, e.g. under the trademark BONDRANATTM

"Ri sedronic acid" can be admnistered, e.g., inthe formas it is narketed,
e.g. under the trademark ACTONELTM " Zol edronic acid" can be adm ni stered,

e. g., i7mhd fkemfi"gbnadifelin agohistedsife8therdin theludas esut idigot litrited esrabére BIVETATM

goserelin and goserelin acetate. Goserelin is disclosed in US 4,100,274 and can be adminis-

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

Abarelix can be formulated, eg. as disclosed in US 5,843,901.

The term “anti-androgens” as used herein includes, but is not limited to bicalutamide
(CASODEX™), which can be formulated, e.g. as disclosed in US 4,636,505.

The term “bengamides” relates to bengamides and derivatives thereof having aniproliferative
properties and includes, but is not limited to the compounds generically and specifically dis-
closed in WO00/29382, preferably, to the compound disclosed in Example 1 of
W0O00/29382.

The term “bisphosphonates” as used herein includes, but is not limited to etridonic acid, clo-
dronic acid, tiludronic acid, pamidronic acid, alendronic acid, ibandronic acid, risedronic acid
and zoledronic acid. “Etridonic acid” can be administered, e.g., in the form as it is marketed,
e.g. under the trademark DIDRONEL™. “Clodronic acid” can be administered, e.g., in the
form as it is marketed, e.g. under the trademark BONEFOS™. “Tiludronic acid” can be ad-
ministered, e.g., in the form as it is marketed, e.g. under the trademark SKELID™, “Pa-
midronic acid” can be administered, e.g., in the form as it is marketed, e.g. under the trade-

mark AREDIA™. *Alendronic acid” can be administered, e.g., in the form as it is marketed,



"Trast uzunma n be admnistered, e.g., inthe formas it is marketed, e.g.
under t @S¢ T’%ggﬁ%rk HERCEPTI NTM For the treatment of AM., compounds of
formula | can be used in conmbination with standard |eukem a ther piﬂ%l%’
especially in conmbination with therapies used for the treatnent . 2007
particul ar, conpounds of fornmula |I can be adm nistered in conbination with
e.g. farnesyl- transferase inhibitors-38d/or other drugs used for the
treatment of AM., such as Daunorubi- cin, Adriamycin, Ara-C, VP-16,

Teni posi de, Mtoxantrone, |darubicin and Carboplati num The structure of the

act i ve 8ge0hgeritfe Rhidihait OIS AAARNORand@RRSIG B U AifnARIES dBY ifife taken

fromthe actua Ititon of the standard conpen dex" or from
dat a- b#mmsys itisgnarketedne.g. Untieg theatraderadrk BONDRANBTRARiseBuiniic acddi cand)e. The

above- nentj oned ,conpound whi ¢ch ca e, used i,n combination w conpound
oo F o B S b e e dovay Bt Beetec 8 oy G8 Tadk i Bg ki o ounen
as-in timldpenic abENtS B bedindderea; e BXanPleddim adltas hiairkeivd, g orieplies serve

toillustrate the invention without limting its scope. Tenperatures are
neasur eH29eMAKLREETER si us. Unl ess ot herwi se indicated, the reactions take
pl ace at RT. Analytical HPLC conditions: Gad 1: Linear gradient over 14 mn
of MeCNVO.1 % TFA and H20/0.1 % TFA from1:4 to 1:0 and 5 mn at 1:0,

det ect i Orastvzumab’man biel asiwinistesed, eq. nin/the FormGs itiigrmankgtedeegi Lnd&r8be ol um

(250 x m o) . Case 4-31991 A 31 OCT 2005 -39 Grad 2: Linear
gr adi enr}a(gever }_?Er#@rzlE% IQﬁ\/te'c:l\l/ 0.09% TFA and H20/0.1 % TFA from 1:49 to 1:0

and 3 mn at 1:0, detection at 215 nm flowrate 2.0 mM/mn. Colum:

Nict o RIS a0 Soo i Pl P19y PRy ot
1: 0, ' deleakérniarthertapizdSesperiafly iveonatimatibnGvitil therapiesQeled rior: théltreb st lof B4&- col um
In particular, compounds of formula | can be administered in combination with e.g. farnesyl-
transferase inhibitors and/or other drugs used for the treatment of AML, such as Daunorubi-

cin, Adriamycin, Ara-C, VP-16, Teniposide, Mitoxantrone, Idarubicin and Carboplatinum.

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

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

The above-mentioned compounds, which can be used in combination with a compound of
formula I, can be prepared and administered as described in the art such as in the docu-

ments cited above.

Examples:
The following Examples serve to illustrate the invention without limiting its scope.

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

take place at RT.

Analytical HPLC conditions:

Grad 1: Linear gradient over 14 min of MeCN/0.1% TFA and H;0/0.1% TFA from 1:4 t0 1:0
and 5 min at 1:0, detection at 215 nm, flow rate 1.0 mi/min. Column: Nucleosil C18-column
(250 x 4.6 mm, 5 um, 100 A).



(70 x 4 mm 3 gm 100 A). Gad25: isocratic over 25 mn of MeCN 0.1 % TFA
and H20Cesel4 9 1: 1, detection at 215 nm flowrate 1.0 m/mn. Col um:
Nucl eosi| Cl18-colum (250 x 4.6 mm 5 gm 100 A). The short formé aﬁg,r 2005
abbrevi ati ons used have the follow ng definitions: aqu. agueous s

el ectron spray-mass spectroscopy h hour(s) Me nethyl mn mnute(s) np
nmelting point RT roomtenperature TFA3g«ifluoroacetic acid THE
tetrahydrofuran (distilled over Na/benzophenone) tR retention tines v

vol ume Exanple 1: To a solution of 3.84 g (7.25 nmol) of

cis-2-{ no-5-( 3- be

pyr ol o B2 AT okt S9EK R REEIN et and eRZH TP ot 980 19 100
m of dand @niaadl .o, detectmnids @18 mopWowaatet 2. 8mlanid. Ooiden: NugeoasiBC & cguihd. 64 i ;
74. 96 ) O drazine nohydrate After 2 h nost of the starting

mat erlg&%%“h%tm%e?“@r %%Q)fs‘ ed, and additional 1.6 m of hydrazine

nonohydr ate are added thereto (total am)unt 14. 8 equi val ents) The reac-
tion is _conplete after col orl ess preC|p|tatei filtered off, and

20 The
washed WNeH: étﬂ?éh@'lad'emrﬂ‘@fﬁ 'T‘tnrcét'\éeqwoé\/aﬁ&‘\aﬁnéd*z@%éo A%y heA frogm4ind:Gr ude

conpounghd $ et 1: beéietgého?u@'t 28R4 B te L0 nfinkih CE@88Mn: Nucleosil C18-column
(di chl or onet hane: et hanol aqueous concentrated amonia = 90:10:1) to pro

Case 4-@DOAMMB @OTIGOAE - 40 vi de

ci s-7-(3-am nonet hyl - cycl obutyl)-5-(3-benzyl oxy-phenyl)-7H pyrrol o[ 2, 3-d] pyr
i mdi n-4- ylam ne. Analytical HPLC. tR=7.47 min (Gad 1); ES-M5 nfeo =
400; I-GMdRS(ismraﬁo over853|1ihsnf MEDN/07 Y%3TRABhchH0H). 1 %/TARA 9, (etdrtiorvatGs57. 08/ 2

peaks (r%rw) flow raqe 19 r(mﬂ‘r'ﬁ'?n CAI Wi rl’Qu(cFeg)si’l C18-column (250 x 4.6 mm, 5 pm, 100 A).

The short forms and abbreviations used have the following definitions:

aqu. aqueous
ES-MS electron spray-mass spectroscopy

h hour(s)

Me methyl

min minute(s)

mp melting point

RT room temperature

TFA trifluoroacetic acid

THF tetrahydrofuran (distilled over Na/benzophenone)
/ tr retention times

Y volume

Example 1: To a solution of 3.84 g (7.25 mmol) of cis-2-{3-[4-amino-5-(3-benzyloxy-phenyl)-
pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutylmethyl}-isoindole-1,3-dione in 100 ml of dry ethanol
are added dropwise at RT and under argon 3.75 g (3.64 ml; 74.96 mmol) of hydrazine
monohydrate. After 2 h most of the starting material is not yet dissolved, and additional 1.6
ml of hydrazine monohydrate are added thereto (total amount: 14.8 equivalents). The reac-
tion is complete after 20 h. The colorless precipitate is filtered off, and washed with ethanol.
The filtrate is evaporated to dryness and the crude compound is purified by chromatography

on silicagel (dichloromethane:methanol:aqueous concentrated ammonia = 90:10:1) to pro-



5.14/s (2H); 5.04/broad s (2H); 2.87/d (2H); 2.75-2.65/m (2H); 2.2-2.1/m
(2H) ; 1%/3&'%?1%9@ (2H). Step 1.1: To a solution of 3.5 g (8.74 mmol) of

ci s-{3-[4-am no-5-(3-benzyl oxy- phenyl) -

pyrrol o[ 2, 3-d] pyri m din-7-yl]-cycl obutyl}-nethanol, which is pr eﬁ&r 85T,8005
described in Exam ple 47(b) of WD 97/28161, in 70 ml of dry THE are added
under argon 2.75 g (10.5 mmol) of tri-p@enyl phosphine and 1.54 g (10.5 mmol)
of phthalimde; 1.9 g (1.71 m; 10.5 mml) of di- ethyl azodicarboxyl ate
(96% are added dropwi se thereto. After stirring for 16 h at RT, the

sol ution, hec.g‘m@%ﬁéﬁgﬂp cgc%xn .%5. 2 zg%wg&% AOTRYBE - SiPHIdA8d by

fl ash- romat ogr aphy I ace
ci s-2- {@Ja[rﬂlnarﬁ\mﬂiyt@al(lﬁplkfértayl704(X/Frmhéﬁvyfaﬁ)1-) ES-MS: m/e, = 400; 'H-NMR (CDCl,):

pyrrolo[ [ y. \/

el vt + &1l £ 7l SR snEp o THE RS BRI RaA T, B s AT .
To a solautd/eoRH) 504bboay (72H332 Birtd (PHRf2.75-2188/r2 (213); R2~-2rim @2H):; (| Solteoad/s oxy -
phenyl ) M rol o[ 2, 3-d] pyrimdin-7-yl]-cycl obutyl met hyl }-i soi ndol e- 1, 3-di one
in 100 r‘? f)f dry ethanol are added dropw se at RT and under argon 5.87 g
(5.7 m; 117.5 rrrml) of hydrazi ne rmnohydrate After 20 mn all the

tarti Lal di | t ft 20 h
ST T R rola o oF R (o 7L e e chs RS ey oy e e i t 1
et ha]pol gyrrzsl@@h@dnﬁynﬁmn rzs/na;yapen@t}mbth@mﬂ rWHigts B eshreias gesichbeddERad i s
uritil e cnr |

(i chi oPRBLARNELIR2B0HY fo- B0 atery 3H8Gre s wadnaseonia 7o 1g.5mpreD o

am nonettﬂ'wengwﬁbgbnﬁeyéddﬁs4§ (b@BZHiHn@P)Y)f thlﬁﬁl)ﬂn)je 7H9|@y(r1 qurﬁ[ Zo% rﬁlﬂnlawdf mdl n-4-
yI am ne. Ana- gqgl cal HPLC

" H NMR baxyfede (9peh). arg aédedid@PH‘is(aéP&fet(’? Aé%l §“f('&$4j°f 1? fo%t AT, 1‘5? 2 peaks

(2H); sgﬁ%ﬂh (slé?Dnceﬁ'i_’lra‘{éd ch(r%h‘st andlfé %rdd@'dbm_})o@n@ﬁl ;h.frfﬂéé‘ b&)fl(a 2.98/d
(2H); 2.54-2.69/m ez% 54/ m ( 351) 3/ br.oad Step21 To a

sol ut | oﬁhmajograemz( l369tAts) 9rProvidameisy 3&[[& -BENPr§=(8- Regzuﬂ@ﬁ‘zm%w phenyl ) -

pyrrolo FﬂrﬁHrFl? LroBugIntaasiyis [epgred as
describ [pgﬂébﬂj @Hfﬁy : -?gé%y op 19 I%‘Wns&fgqaé{iﬁgggew& lC(k:jllIrs};/li’THi{I%@are added

under ar1(jc9r$ m'ng(ﬁr@d )1§S7’é o)— 5%9‘ trip henyl phosphine and 2.75 g (18.7
mol ) of phthalimde; 3.36 g (3.02 nl; 18.7 mmol) of diethyl
azodi car boxyl ate (96% are added dropW| se thereto. The reaction m xture is

sti rr ed EXamplRTZ2:f I5r a pqlutipn of de1S @ 4683 AN Kittiane-3-B3-Kopivatd-@ranzylexr yness and
the crugdfemATRAHIG 2350 PHirkamer-di-Sybhitynethyl}-isoindole-1,3-dione in 100 mi of dry

ethanol are added dropwise at RT and under argon 5.87 g (5.7 ml; 117.5 mmol) of hydrazine
monohydrate. After 20 min all the starting material is dissolved, and the reaction is complete
after 20 h stirring at RT. The colorless precipitate is filtered off, and washed with ethanol.
The filtrate is evaporated to dryness and the crude compound is purified by chromatography
on silica gel (dichloromethane:methanol:NH,OH,,, = 90:10:1) to provide trans-7-(3-
aminomethyl-cyclobutyl)-5-(3-benzyloxy-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-ylamine. Ana-
lytical HPLC: tg = 7.50 min (Grad 1); ES-MS: m/e, = 400; '"H-NMR (CDCls): 8.30/s (1H); 7.3-
7.5/m (6H); 7.20/s (1H); 7.05-7.15/2 peaks (2H); 6.99/m (1H); 5.41/m (1H); 5.14/s (2H);
5.04/broad s (2H); 2.98/d (2H); 2.54-2.69/m (2H); 2.35-2.54/m (3H); 1.73/broad s (2H).

Step 2.1: To a solution of 5 g (12.48 mmol) of trans-{3-[4-amino-5-(3-benzyloxy-phenyl)-
pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutyl}-methanol, which is prepared as described in Exam-
ple 47(b) of WO 97/28161, in 100 ml of dry THF are added under argon 4.91 g (18.72 mmol)
of triphenylphosphine and 2.75 g (18.7 mmol) of phthalimide; 3.36 g (3.02 ml; 18.7 mmol) of
diethyl azodicarboxylate (96%) are added dropwise thereto. The reaction mixture is stirred at

RT for 27 h. The reaction mixture is concentrated to dryness and the crude compound is pu-



31 OCT 2005 -41 rifled by flash-chromat ography (ethylacetate) to obtain
trans- 2-qBe[43HH1Ro- 5- ( 3- benzyl oxy-

phenyl ) -pyrrol o[ 2, 3-d] pyri m di n-7-yl ]-cycl obutyl nmet hyl ) -i soi ndol 19% 2@5@
Anal ytical HPLC. tR = 12.12 min (Gad 1); ES-Ms: nleo = 529.09. I :
To a solution of 45 ng (0.11 nmol) of cis-3-[4-am no-5-(3-benzyl oxy-phenyl) -
pyrrol o[ 2, 3-d] pyri m di n-7-yl ] -cycl obut-anecar boxylic acid in 2 m of

N, N-di met hyl fornmam de is added 36 ng (0.12 nmol) of

G (1, 2-di hydro-2-oxo-1-pyridyl)-1,1,3,3-tetramethyl uronium
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phenyl)-pyrrol of 2, 3-d] pyr| m d| n 7-yl]-cycl obut anecar boxylic acid
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cis/tr arpgrralo[zz}samyﬁmcﬁn{??yl]bﬂmmh@nyc@b@rwé heipyi 2 ohiof R, N-dithgtptylfomndimitelisy| ] -
ARl e A atv s CRUETENE R A SR
ci s- 3- [ 4etreTiubRobordts aR@RDYH @X¥3 nhw)véf)m;wré;syn&hga.%nﬁl RY It 6 £15.8-M swhulion of

cycl obut anecar boxyl i ¢ aci d net ester is’isolated fromthe cis/trans

m xt ur e dEyetBHRBVRE F§-addegh Hierels- gmr S the soltieryfor ABtpp ot BIheprkétawm iscet at e
; % 1). eﬁ@@tbﬁtbggﬁhlt’dﬁiﬁgbe%en WitePShd eyl dc6i?d Thie orEanidRyeY 8Qricd d9er Step

ci s- 3 t m@ﬁﬁﬁ@nsswfaiq)@iﬁzsqmytr@iﬁ@ HyYacupye pviseXis3d-piinav-€8-henzyloxy-

7- y|] C I af r of
T 1 M ORI U an R SRR R Y BRI il e

sol ut i o#ALE: 4df B eTintGrastP-ES-MBt MR 4480, and cis-3-[4-a m no-5-(3- be
nzyl oxy-p henyl)-pyrrolo[2,3-d] pyri md in-7-yl]- cycl obutanecarboxylic
acid is obtained by fil teri ng the suspension. Analytical HPLC. tR= 6.61 mn
(Grad 2)Sters&IMEhe qiﬁé@ns—34[i5=mino§x(§rb@néylw<y phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl}-
trans- 3- e R Y

cyel obu RS RR b A Ko RO R et s ekt Xl 403L
3 startioh§/O Wtz&161 The cis-3-[4-amino- 5 -(3- benzyloxy-phenyl)—pyrrolo[2,3-d]pyrimidin-7-yl]-

trans- 3. 4o AthAams PSR ety e BFRY D atBY Frbl tRE ZisArHkMikiufe B Birdiméldg-
raphy on silicagel (t-butyl-methyl-ether:ethylacetate = 1:1). Analytical HPLC: tg = 10.59 min
-(Grad 1); ES-MS m/e, = 429.

npl e

Step 3.2: 0.1 g (0.23 mmol) of cis-3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-
7-yl]-cyclobutanecarboxylic acid methyl ester are dissolved in 1.8 mi of THF/1 M LiOH (1:1,
v/v). After stirring at RT for 15 min, the pH of the solution is adjusted to pH = 6 with 2N HCI
and cis-3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutanecarboxylic acid is obtained by filtering the suspension. Analytical HPLC: tr= 6.61
min (Grad 2); ES-MS: m/e, = 415.0.

Example 4: trans-3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutanecarboxylic acid dimethylamide is obtained as described in Example 3 starting
with trans-3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutanecarboxylic acid methyl ester [analytical HPLC: tg = 10.71 min (Grad 1); ES-MS
m/e, = 429], which is separated from the cis/trans mixture (Example 47(a) of WO 97/28161)



cycl obut anecar boxylic aci d nethyl ester [analytical HPLC. tR = 10.71 mn
(Grad 1F2asEl4-I991A1 eo = 429], which is separated fromthe cis/trans m xture
(Exanple 47(a) of WD 97/ 28161) Case 4-31991 A 31 OCT. 2005 -42 bg T 2005
chromat ography on silicagel (t-butyl-nmethyl-ether:ethylacetate 1%"

Anal ytical HPLC: tR =6.90 min (Gad 2); ES-M5: meo = 442.0. Exanple 5:

ci s-3-[4- Am no- 5- ( 3-benzyl oxy- phenyl ) ~ggr-rol o[ 2, 3-d] pyri m di n-7-yl ] -

cycl obut anecar boxylic acid nethylam de is obtained as described in Exanple 3
using a 8.03 Msolution of nethylam ne in ethanol. Analytical HPLC tR=

6.55 m e = 1 : .

trans- 3%’&@; at@@pﬁg %@I'C%;qe?ﬁybug}heny?)% et@%o lfcf?aé? a]1p13)r' fo‘rq‘lamlcna-l ]i_'PyLIC[ t

cycl obuFeG"l%andD(ﬁryaUlZ) BSiMB:meehy44Ri10de i s obtai ned as described in Exanple 3
starting with tra ns-3- [4-a m no-5-(3-benzyl oxy-phe nyl)-pyrrol o[ 2, 3-d]
pyri md i n-7-yl] -cyclob uta neca rboxylic acid and using a 8.03 M

sol ut i oExainplees:tjs-a|d-Aeindgi5€8-bannlioxyAmehyl)-pgadloBR-ApytiRidn-8-y§0 mn (G ad
2); ES-IEB: eo = on of . 42. 0.0 nmol f

) 5. 51 HCIPRHE RS agT SRS IAreAG 19 oot Ed oF Bpstrisefin Examof gose 3 88

- cycl ob Miggutiorestanétylgmirietin @tiathor ianalytisd! MIALAE t4 =16 B5mhin @Graund)y 5oMs: mAdjE i s
added dropvm se at 00 Cto a 10 ng of |ithium al um nium hydride suspended in

2 m of T a?r§h1)rdrous THE. The reaction mxture is slowy warmed to RT
overni ght. For working-up, the reaction mxture is cooled to O C and then
wat er and a 15% NaCOH sol ution are added in _succession thereto. The sol ution

i s part EXpBRIES: fanfeld-AaNar -Gt YRy -PhRr )RV OIobe v 1Ry rHein- OYbanl c layer

over negRasHisnsaiRd R a&@ﬁfé@marnaae %Utﬁna@ggeew%eew Exarhpig 3startiRg witAt
pressure |iquid chronatography

Ci s- - ( BoB i§1myoﬁdéra¢nyylwc@eav'mwp% Hipemidjn-7-y1l-cyclobutanecarboxylic

cycl Obuwb)anaiﬁsmgé 9|OQ[I\ZS§IUﬁHrPUfrm§'fh9ﬁbﬁmfb'M|eﬁEn6ﬁ AnARAEA HAA: tHPeCo hik = 5. 98
mn (Gad meo = 428. 1. Exanpl e 8:

trans- S(Q@d@nﬁﬁ“&ﬁfﬂqer@aﬁ? (3-di met hyl ani nomet hyl - cycl obutyl ) - 7H
pyrrolo[2,3-d]pyrimdin-4-ylamne is prepared as described in Exanple 7

S [ - anErBmBle T Al 2T 0,995 Py siss3-i-amisgr - BeneYinxyipheeylki obut anec
ar boxyl p&r&6f2%-d)pyrimidin-7-yl]-cyclobutanecarboxylic acid dimethylamide in 2 mi of anhydrous
THF is added dropwise at 0° C to a 10 mg of lithium aluminium hydride suspended in 2 mi of
anhydrous THF. The reaction mixture is slowly warmed to RT overnight. For working-up, the
reaction mixture is cooled to 0° C and then water and a 15% NaOH solution are added in
succession thereto. The solution is partitioned between water and ethyl acetate. Drying the
organic layer over magnesium sulfate, concentrating in vacuo and purifying by medium-
pressure liquid chromatography yield cis-5-(3-benzyloxy-phenyl)-7-(3-dimethylaminomethyl-
) cyclobutyl)-7H-pyrrolo[2,3-d]pyrimidin-4-ylamine. Analytical HPLC: tg = 5.98 min (Grad 2);
ES-MS: m/e, = 428.1.

Example 8: trans-5-(3-Benzyloxy-phenyl)-7-(3-dimethylaminomethyl-cyclobutyl)-7H-
pyrrolo[2,3-d]pyrimidin-4-ylamine is prepared as described in Example 7 starting with trans-
3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutanecarboxylic acid
dimethylamide. Analytical HPLC: tg= 6.00 min (Grad 2); ES-MS: m/e, = 428.1.

Example 9: cis-5-(3-Benzyloxy-phenyl)-7-(3-methylaminomethyl-cyclobutyl)-7H-pyrrolo[2,3-
d]pyrimidin-4-ylamine is prepared as described in Example 7 starting with cis-3-[4-amino-5-
(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutanecarboxylic acid methylamide.
Analytical HPLC: tg = 5.96 min (Grad 2); ES-MS: m/e, = 414.1.



di met hyl am de. Analytical HPLC: tR= 6.00 mn (Gad 2); ES-Ms: meo = 428.1.
Exanpl e Ozxse 4-31991A

ci s-5-(3-Benzyl oxy- phenyl)-7-(3-net hyl am nonet hyl - cycl obutyl ) - 7H- [)%‘ %?
- dlpyrimdin-4-ylamne is prepared as described in Exanple 7 starti GreR
ci s-3-[4-am no- 5-

(3-benzyl oxy- phenyl ) -pyrrol o[ 2, 3-d] pyri48di n- 7-yl ] - cycl obut anecar boxyl i c
acid nethylam de. Analytical HPLC. tR= 5.96 min (Gad 2); ESS-M5. meo =
414.1. Case 4-31991A 31 OCT 2005 -43 Exanple 10:

trans-5- ( 3- Benzyl oxy- phenyl ) - 7- ( 3- net hyl am nonet hyl - cycl obutyl ) -7H

pyrrolo[ 2, 3-d] pyrimdin-4-ylamne is prepared as described in Exanple 7

st art i n@Example 10:draps-5- (3 Benzyloxy-phenyl) -7-(3-methylaminomethyl-cyclobutyl)-7H-

ar boxy! PUTEEIAS PRI NARY PRt R RE SRS Pslifnd wY By e "N
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5 e e B B OYhcal KB E0 ks 598 i (GG DUESMS a4 T 5 m of

acetonitrile is added 72 ng (0.230 nmol ) of
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t he organic dried over nesi um sul fate and evaporated to
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i qul d chromatography to provide trans-N-{3-[4-ani no-5- &3 benzyl oxy- phenyl) -

pyrrol ofaze@nemﬁhﬁwdhmareryweegeq%%m'gaﬁﬁ%?m'?cagd%m € OrggTu¢ \yeicial HPLC:
tR = 6. Y3edbler rﬁ% i sulFa$e Hﬁd e%&ﬁamd%arﬁ\esmﬁd%ls &ssdived in 5 mi of
N-{3-[ 4- Am no- benzy oxy pyrrol o[ 2 d] pyri mdin-7-yl

cycl obuu‘qrmn%@ﬁwapd@femmlwr%s i ffﬁ‘i’ é@érfbat RE. H@sw%wtwﬁ 'Eﬁd‘?ﬁﬂdeb)’lfl]e@w'inng

cis-7-( ressure liquid chromato raphy to rovnde trans N 3-[4-amino-5-(3-benzyloxy-phen
am none (10 ut g R y er?zY oxXy- { I[)-7H- yr(rol oiynt:gc; Q{ll)’l m di n- 4-
g

yl am nepyrﬂsda[ 3“@iR)’é!m¥¢{PIZG‘|] -gyRobuly] rwhyﬁ auq ing @r)alytE@LWEL
Exanpl e C%n%d AHOES-8! Mfé ey ef 50 ng (0.125 mol) of
trans- 7-( 3- ami nonmet hyl -cycl obut yl ) - 5-

( 3- benzyl oxy- phenyl) TH pyrrolo[2,3-d]pyrimdin-4-ylamne in 2 m of dry

di chl or EQ‘%J% {é‘ﬂﬂ%ﬂn ﬁr% -5Q8:bR3AL)I S AHenFH B9RobE:, 3-dfpYriciin-FIYRL ) of

met haneSUl
cyclobutylmethyl} guanidine is prepared as described in Example 11 using cis-7-(3-

aminomethyl-cyclobutyl)-5-(3-benzyloxy-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-ylamine. Analy-
tical HPLC: tg = 6.07 min (Grad 2); ES-MS: m/e, = 442.0.

Example 13: To a solution of 50 mg (0.125 mmol) of trans-7-(3-aminomethyl-cyclobutyl)-5-
(3-benzyloxy-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-ylamine in 2 ml of dry dichloromethane
are added at 0°C and under argon 10 pl (0.131 mmol) of methanesulfochloride and 44 pl
(0.313 mmol) of triethylamine. After 20 h, working-up is effected by partitioning between wa-
ter and dichloromethane. The crude product is purified by chromatography on silicagel (ethyl
acetate:methanol = 9:1) to yield trans-N-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-
d]pyrimidin-7-yi]-cyclobutylmethyl}-methanesulfonamide. Analytical HPLC: tg = 9.66 min
(Grad 1); ES-MS: m/e, = 478.0.

Example 14: cis-N-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrroiof2,3-d}pyrimidin-7-yl}-

cyclobutylmethyl}-methanesulfonamide is prepared as described in Example 13 using cis-7-



(0.313 nmmol ) of triethylamne. After 20 h, working-up is effected by

partiti 6as@d-3IOOMeen wa- ter and dichl oronet hane. The crude product is
purified by chromatography on silicagel (ethyl acetate: mnet hanoglzog;rlgosg
yi el d trans- N {3-[4-am no-5-(3-benzyl oxy-phenyl)-pyrrol o[ 2, 3-

d] pyri mdin-7-yl]-cycl obutyl methyl }-neth anesul fonam de. Analytical HPLC tR
=9.66 mMmn (Gad 1); ES-Ms. meo = 47840. Exanple 14: cis-

N-{ 3-[ 4- Ami no- 5- ( 3- benzyl oxy- phenyl)-pyrrol o[ 2, 3-d] pyrim din-7-yl]-

cycl obutyl net hyl } - met hanesul f onam de is prepared as described in Exanple 13

i 7 Ca 44 . .
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-4-yl i’:lﬁN;?yhcaAH@Lm trcab.skibhic(Gde 2); ESSMSnin/e,(3#728J0.2) ; ES-MS: meo = 478.0.
Exa e :
tragrs) N-{3-[ 4- Am no- 5- ( 3- benzyl oxy- phenyl ) - pyrrol o[ 2,3-d]pyrimdin-7-yl]-

cycl obu xémbhw} As- S AmiReBZ@ R ityb 2B nagindegipr i bed in
Exanp usi n > ﬁﬂoxyégen ﬁ u] focﬁrglﬁrg{@ p@r?gjll t:?d(]:gjflall HPmC §iFR = 11.1

mn ( Gr ﬁ)éF'Cit)UtY"E 4-metbgxy= egulfqaanyidy is p{gpared as Yescribed in xample 13
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cycl obut&l rret hyI } net hyl - benzenesul fonam de is prepared as descri bed in
Exanpl e® i ng p-toluenesul fochloride. Analytical HPLC. tR = 11.44 mn
(Gad 1); ES-I\/S meo = 554. Exanple 17:

trans- N-{3-[ 4- Am no- 5- ( 3- benzyl ox henyl rrolo rimdin-7-yl]-
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(Gad 1 ES-VS 2-sul fonic acid

trans- {m[m%nﬁwlmblgrlmrﬁyﬂb@%@ %Wéﬁ}hfﬂﬁyﬁ‘*rmlndﬁza@i) ES-MS: m/e, = 554.
dlpyrimdin-7-yl]-cyclobutyl methyl}-am de is obtained as described in
Exanpl e 13 using 2- propanesul fochioride. Analytical HPLC. tR = 11.14 mn
(Gad 1ExammsleNg: tramed-{3- [5@@1'90 SE&ahepmompheEtyhmyé@lﬂ[R Srillryrigudia-7-yl-

trans- { l@mn ( ;
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1); ES-Ms: nmfeo = 492.0. Exanple 20: N-di nmet hyl -sul fam de
trans-{3-[4-am no- 5- ( 3- benzyl oxy- phenyl ) - pyrrol o[ 2, 3-

Example 18: Propane-2-sulfonic acid trans-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-

d]pyrimidin-7-yl]-cyclobutylmethyl}-amide is obtained as described in Example 13 using 2-
propanesulfochloride. Analytical HPLC: tg = 11.14 min (Grad 1); ES-MS: m/e, = 505.9.

Example 19: Ethanesulfonic acid trans-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-
d]pyrimidin-7-yl]-cyclobutylmethyl}-amide is obtained as described in Example 13 using
ethanesulfochloride. Analytical HPLC: tg = 10.77 min (Grad 1); ES-MS: m/e, = 492.0.

Example 20: N-dimethyl-sulfamide trans-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-
d]pyrimidin-7-ylJ-cyclobutyimethyl}-amide is prepared as described in Example 13 using di-
methylsulfamoyl chloride (Fluka, Buchs, Switzerland). Analytical HPLC: tgr = 7.18 min (Grad
2); ES-MS: m/e, = 506.9.

Example 21: N-dimethyl-sulfamide cis-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-
d]pyrimidin-7-yl]-cyclobutylmethyl}-amide is prepared as described in Example 13 using cis-
7-(3-aminomethyl-cyclobutyl)-5-(3-benzyloxy-phenyt)-7H-pyrrolo[2,3-d]pyrimidin-4-ylamine
and dimethylsulfamoyl chloride (Fluka, Buchs, Switzerland). Analytical HPLC: tg = 7.15 min
(Grad 2); ES-MS: m/e, = 506.9.



d] pyrimdin-7-yl]-cycl obutyl methyl}-amde is prepared as described in

Exanpl eCd® 48i19@tAli - net hyl sul fanoyl chloride (Fluka, Buchs, Swtzerland).
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7- (3-am nonet hyl - cycl obut yl ) - 5-( 3- benzyl oxy phenyl )-7H pyrrol o[ 2, 3-d] pyrimd
i n-4-ylam ne and di net hyl sul fanoyl chloride (Fluka, Buchs, Sw tzerl and) .

Anal ytical HPLC. tR=7.15 mn (Gad 2); ES-M5: meo = 506.9. Case 4-31991A
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cycl 0buﬁsyVr(slafmhamétamb@ao@uwtﬂ(ﬁbmbwm@rﬁﬁwH@str@Ib[z S-dpyspadied- as

described jn 2- met hoxyet hyl chl orof ormate (TCl Aneri ca,
Por 1 antBmioR, ACAIGR HPLa s { 0327 (RS, ERMSTts TR QG ad 2); ES M. it eo
= 502. 0. Exanpl e 25:
ci s-{3-[4- Ami no- 5- (3-benzyl o phenyl)-pyrrolo[2, 3 yrimdin-7-yl]-
Cyol obu AR B4 Yo g & e Ry Tolets i Y b 8
descri kRg@iobltykiéAl-Barbamic acid 2-methoxy-ethyl ester is prepared as described in Example
22 using 2-methoxyethyl chloroformate (TCI America, Portland, OR, U.S.A.). Analytical

HPLC: tg = 7.04 min (Grad 2); ES-MS: m/e, = 502.0.

Example 25: cis-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutylmethyl}-carbamic acid 2-methoxy-ethyl ester is prepared as described in Example
22 using cis-7-(3-aminomethyl-cyclobutyl)-5-(3-benzyloxy-phenyl)-7H-pyrrolo{2,3-d]pyrimidin-
4-ylamine and 2-methoxyethy! chloroformate (TCI America, Portland, OR, U.S.A.). Analytical
HPLC: tg = 7.02 min (Grad 2); ES-MS: m/e, = 502.0.

Example 26: To a solution of 50 mg (0.125 mmol) of trans-7-(3-aminomethyl-cyclobutyl)-5-
(3-benzyloxy-phenyl)-7H-pyrrolo{2,3-d])pyrimidin-4-ylamine in 4 ml of dry acetonitrile is added
at RT 16 pl (0.2 mmol) of ethyl isocyanate (Fluka, Buchs, Switzerland). After stirring for 16 h
at RT, working-up is effected by partitioning between water and ethyl acetate. The organic
layer is dried over magnesium sulfate and evaporated to dryness to provide trans-1-{3-[4-
amin0-5-(3-benzyloxy-phényl)—pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutylmethyl}-3-ethyl-urea.
Analytical HPLC: tgr = 6.77 min (Grad 2); ES-MS: m/e, = 471.1.



22 using

ci s-7-(3-am nonet hyl -cycl obutyl)-5-(3-benzyl oxy- phenyl ) -7H pyrrol o[ 2, 3-d] pyr
i m di n-Caseg/#&t%adAand 2- net hoxyet hyl chloroformate (TCl Anerica, Portl and,
OR, US A). Analytical HPLC tR=7.02 mn (Gad 2); ES M5 nigg acgoaogs
Exanple 26: To a solution of 50 ng (0.125 nmol ) of
trans-7-(3-am nonet hyl - cycl obutyl)-5-

(3-benzyl oxy- phenyl )-7H pyrrol o[ 2, 3-d]lpyrimdin-4-ylamne in 4 mM of dry
acetonitrile is added at RT 16 pl (0.2 mol) of ethyl isocyanate (Fl uka,
Buchs, Switzerland). After stirring for 16 h at RT, working-up is effected

b b gapi I is dried
Dy PR L8008, LR RL 10 B R s ISR S L o) 1S 1@

amn cyclobutylmethyl}-3-ethyl-urea is prepared as described in Example 26 using cis-7- (3-

0- 5- (3-benz rrol i mdi cl phut th 1}-3-e
Chyl < ur SRmomei G R beprr i hea i H ot 4 dpiEsie M Apa: |
Case 4-{EHBPAC3I; K67 12RATGrb2Fr8mEemA] = 471.0.
ci s-{3-[4- Ami no- 5- (3 benzyl oxy-phenyl)-pyrrol o[ 2, 3-d] pyrimdin-7-yl]-
cyclobutyl nethyl }-3-ethyl-urea is prepared as described in Exanple 26 using
ci s-7- (Brample 28; trans 1 {3 [4-Amino-5-(3-benzyloxy- phen pyrrolo[2,3-d] ynmvdln 7 -yl}-
am none cl obut yl') - 5- ( 3- benzyl oxy-p § % prrolp ]pyrlmdln 4-
yl ani neCYCimr%ethw&érprmgreq R pFet@rqanﬁsqéeﬁw §>;amnés2|6/ysw ReBTCBYYFa- O
Exanpl ecy%%atetqﬁmé Bders> st AMERD- Aoy e 10 xx 0B Rith hor 210 Slids S,
pyrim di cycl obutyl nmet hyl } propyl-urea is prepared as described in
Exanpl e= 485 QS| ng n-propyl iso- cyanate (Fluka, Buchs, SWltzerI and) .
Analytical HPLC: tR=6. 39 min (Gad 2); ES M rrleo = 485. 0. Exanple 29:
ci s-1-{3-[4- Anmi no-5- (3-benzyl oxy- phenyl) -pyrrol o] 2, 3-d] yr|md|n 7-yi]-
cycl obuExdmgie 29! §is3- {érlﬁmmm{ie(é -Heszyleapriresol)Ryrrd %31dlié/dmfd1n-€x)d]rrpl e 26 using
cis-7-( | 0[2 3-d]
Sicich UV]‘HQEE%IZ—% TG proélre%pal;ecf% ng.xémuka U2 gloR. 798

pyri m di'n- I Ssocyanat e uchs, erl and).
Anal yt i @7ainomeLIt-cydobutyd)-383-henzy{ay Bttenyl)-7 IHpyrmis]2, Aiddnyrimidig4- ﬂamEbeamdlre 30:
trans- 1-{3-14- A e o] 2, : g sl pa7-yI ] -
cycl obu[g'r ﬁf’ﬂé{‘%‘/ﬁg‘g g%%ﬁ)”%ﬁgzgu\'lr”{eygﬁ?@p)rgée{%g}oggﬁggbd%sc?o"?g]granx%}%%h%?e 26
usi ng 2MSpmég\A 4&4)&yanat e (Fluka, Buchs, Switzerland). Analytical HPLC. tR =
6.28 mn (Gad 2); ES-

Example 30: trans-1-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yI]-
cyclobutylmethyl}-3-isopropyl-urea is prepared as described in Example 26 using 2-
propylisocyanate (Fluka, Buchs, Switzerland). Analytical HPLC: tg = 6.28 min (Grad 2); ES-
MS: m/e, = 485.0.

Example 31: cis-1-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]J-
cyclobutylmethyl}-3-isopropyl-urea is prepared as described in Example 26 using cis-7-(3-
aminomethyl-cyclobutyl)-5-(3-benzyloxy-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-ylamine and 2-
propylisocyanate (Fluka, Buchs, Switzerland). Analytical HPLC: tg = 6.37 min (Grad 2); ES-
MS: m/e, = 484.9.

Example 32: trans-1-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutylmethyl}-3-butyl-urea is prepared as described in Example 26 using n-butyl isocy-
anate (Fluka, Buchs, Switzerland). Analytical HPLC: tg = 6.53 min (Grad 2); ES-MS: m/e, =
499.0.

Example 33: cis-1-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutylmethyl}-3-butyl-urea is prepared as described in Example 26 using cis-7-(3-



M5: meo = 485.0. Exanple 31:
cis-1- {§3§9147ﬁn‘r9%9~5 (3- benzyl oxy-phenyl)-pyrrol o[ 2, 3-d] pyrimidin-7-yl]-

cycl obutyl nethyl }-3-isopropyl-urea is prepared as described in

using cis-7-(3- ngngég %gos
am nonet hyl - cycl obutyl ) - 5- ( 3- benzyl oxy- phenyl ) - 7H pyrr ol o[ 2, 3-d]
pyrimdin-4-ylam ne and 2- propylisocyddate (Fluka, Buchs, Swtzerland).
Anal ytical HPLC. tR =6.37 min (Gad 2); ES- M5 meo = 484.9. Exanple 32:
trans- 1-{3-[4-Am no-5-(3-benzyl oxy-phenyl)-pyrrolo[ 2, 3-d] pyrimdin-7-yl]-

o but y1 ST B R PR R I P e S Bl R o6 2
m n ( G hdtylisocyaBatelFlukbeBuchs, 808z anB) dAmalydic83HPLC: tg = 6 54 min (Grad 2); ES-
cis-1-{3:d4-Am P 5 - (3-benzyl oxy-phenyl )-pyrrolo[2,3-d] pyrimdin-7-yl]-

cycl obu [qg chy ? 3:-butyl-urea is prepared as described in Exanple 26 using
cis-7-(3 Case 4-31991 A 31 OCT 2005 -47

am none cy. but 3- rimdin-4-
o1 2 no Easak 54 Teg s piae B e menRio R e P BV SR (h | on
HPLC: t R/clotutytdhet l] -3-fertashityd ure 58-préfredas describ?.if) Ex&m lémeeu% térl%\ﬂ?l-

1- {3-[4- Ami no- benzloxypena{l yrrolo£23 é rlmdn E

cycl obutSQFY?é‘taFﬁlfFﬁU@ 5@F ti?”%ﬂ‘% yb‘?‘e'ﬁp edrad gé%? (ped g)n BMPnl e 26
using tayé;dydyb 1socyanate (Fluka, Buchs, Switzerland). Analytical HPLC
tR=6.60 mn (Gad 2); ESSM5: nfeo = 499.0. Exanpl e 35:

cis-1-{3-[4- Am no- 5- (3-benzyl oxy- phenyl )-pyrrol o[ 2, 3-d] pyrimdin-7-yl]-

ﬁglclnobgpséé Blef38. bis3r-{aRfat AioYS- (3B Eitky oSy PhERAY Sifr sl 2 Sedpyriniam.-7-gi Exanpl e 26
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1- { 3- [ Atemrbyiy-isnqyanatedbhika cbﬁe%vyntaerlpmﬂ)r Analyticat HiPLGy t+ nﬁcﬁmnm-(@raad 2),

cycl obutglmgt,lp'yé )= #&gdgnzyl -urea is prepared as described in Exanple 26 using

benzyl 1socy-

Example 36: trans-1-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutyimethyl}-3-benzyl-urea is prepared as described in Example 26 using benzyt isocy-
anate (Fluka, Buchs, Switzerland). Analytical HPLC: tr = 6.88 min (Grad 2); ES-MS: m/e, =
532.9.

Example 37: trans-1-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutylmethyl}-3-(3-methyl-benzyl)-urea is prepared as described in Example 26 using 3-

3 methylbenzyl isocyanate (Aldrich, Buchs, Switzerland). Analytical HPLC: tg = 7.50 min (Grad
2); ES-MS: m/e, = 546.9.

Example 38: cis-1-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutylmethyl}-3-(3-methyl-benzyl)-urea is prepared as described in Example 26 using
cis-7-(3-aminomethyl-cyclobutyl)-5-(3-benzyloxy-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-
ylamine and 3-methylbenzyl isocyanate (Aldrich, Buchs, Switzerland). Analytical HPLC: tg =
7.45 min (Grad 2); ES-MS: m/e, = 546.9.

Example 39: cis-1-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrroio[2,3-d]pyrimidin-7-yl]-
cyclobutylmethyl}-3-(4-methoxy-benzyl)-urea is prepared as described in Example 26 using
cis-7-(3-aminomethyl-cyclobutyl)-5-(3-benzyloxy-phenyl)-7H-pyrrolo[2,3-d] pyrimidin-4-



anate (Fluka, Buchs, Switzerland). Analytical HPLC. tR =6.88 mn (Gad 2);
ES- V5. GR8e4:31963A 9. Exanpl e 37: trans-

1-{3-[ 4- Am no- 5- (3- benzyl oxy- phenyl ) - pyrrol o[ 2, 3-d] pyri m di n- 7- yélet_oc 2005
cycl obutyl net hyl } - 3-(3-nethyl -benzyl)-urea is prepared as describéd CR
Exanpl e 26 using 3- nethyl benzyl isocyanate (Al drich, Buchs, Swtzerland).
Anal ytical HPLC. tR = 7.50 min (Gad -33- ES-Ms: meo = 546. 9. Exanpl e 38:
cis- 1-{3-[4-Anm no-5-(3-benzyl oxy-phenyl)-pyrrolo[2,3-d]pyrimdin-7-yl]-
cycl obut yl met hyl } - 3- (3- et hyl - benzyl )-urea is prepared as described in
Exanpl e

m nomet %Igﬁ-"rl(r:%s/%: obl'}'fé}rl?glegé%ﬁ% r}/anFte Aldr hyﬁhs ﬁ_wgglerrlrag%@ay 8?Ip|'§/PrLC t’ﬁl n- 4-
yl am ne=anzil 3imgdray 2hdaB-WIS: mepyéﬁ:age (AI drich, Buchs, Switzerland).

Anal ytical HPLC. tR = 7.45 min (Gad 2); ES-M5: meo = 546.9. Exanple 39:
cis- 1-{3-[4- Am no-5-(3-benzyl oxy-phenyl)-pyrrolo[2,3-d]pyrimdin-7-yl]-
cycl olbu yampleh0: o 3r {oltivn tdfl aX yndd@ A8 hmol)est tlafs{3-phRanig -3 B-desgloxped in
Exanpl e si n o C

cis-7- (E% F ﬁ@’i%%}?'dé%'l"ﬂ‘i’iUt7‘¥'})'cy§'°("§tyﬂf8ﬁ'£‘%'ﬁ’85{§'bﬁ?f@ﬂs‘?ltrjy')ﬁﬁw*?8“E[Pée'

3- d] pyr paiedids-desEse] nﬂf_&a&% 25 FEindZbraNesthyl4socyhmdte (8IdAEH] BichBtdvapgbenzy|
|socyanate (ALdrich, Buchs, Sw tzerl and) Anal ytical HPLC. tR = 7.21 mn
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ol )  Ofor B3rRBSd tha-drdddmixife s &@TQ@'B?W\éﬁﬁYm pressure hclwd chromatography to pro-
phenyl)-pyrrol o[ 2, 3-d] pyri mdin-7 cl obuty br ono- et hyl ) - ur

ea, whi ¥Heitransylel3-[Aandioo- §5(3@§§§1‘<P>Weﬁﬁeﬂm faﬁ'ﬁ[%ﬁ Q}QYU@I iy 7-2br onpet hyl
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olin e‘'mxture 1sr uxe for3han the” crude
m xt ur eESMpumie,i= medi um pressure liquid chromatography to pro- vide
trans-1-{3-[4-am no-5- (3-benzyl oxy- phenyl)-pyrrolo[ 2, 3-d]pyrimdin-7-yl]-
cycl obut yl net hyl } - 3- (2-norpholin-4-yl-ethyl)-urea. Analytical HPLC. tR =
6. 12 mi bxdnopledt12¥is-1-E44MBninaSe@-benz@exyophanyhmyrrelof 3-d)pyrimidin-7-yl)-

cis-1-{ I

cycl obué I rret)ﬂan??]yg 3(% rﬂ@r@ﬁ% ihxr QH??YJ e)aH@bgerp%t'ééHags ées@};ﬂé(é ln@d@ @%g&églﬂ bed

in Exampgezlsaﬂ)-(@rgmmomethyl cyclobutyl) -5-(3-benzyloxy-phenyl)-7H- pyrrolo[2 3-d]pyrimidin-4-
ylamine as starting material. Analytical HPLC: tg = 6.04 min (Grad 2); ES-MS: m/e, = 555.9.

Example 42: trans-1-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutylmethyi}-3-(2-dimethylamino-ethyl)-urea is prepared as described in Example 40
using dimethylamine (5.6 M solution in ethanol; Fluka, Buchs, Switzerland). Analytical HPLC:
tr = 6.08 min (Grad 2); ES-MS: m/e, = 514.0.

Example 43: cis-1-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutyimethyl}-3-(2-dimethylamino-ethyl)-urea is prepared as described in Example 40
using cis-7-(3-aminomethyl-cyclobutyl)-5-(3-benzyloxy-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-
ylamine as starting material and dimethylamine (5.6 M solution in ethanol; Fluka, Buchs,
Switzerland). Analytical HPLC: tz = 5.98 min (Grad 2); ES-MS: m/e, = 514.0.

Example 44: trans-1-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d)pyrimidin-7-yl)-
cyclobutyimethyl}-3-(3-morpholin-4-yl-propyl)-urea is prepared as described in Example 40
using 3-chloropropyl isocyanate (Aldrich, Buchs, Switzerland). Analytical HPLC: tg = 6.12
min (Grad 2); ES-MS: m/e, = 569.9.
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ci s-7- (8asrid 981y - cycl obut yl ) - 5- ( 3- benzyl oxy- phenyl ) - 7H pyrr ol of 2, 3- d] pyr
imdin-4- ylamne as starting material. Analytical HPLC. tR = 6. i d
2); ES-MS: nfeo = 555.9. Exanple 42: 51 Bek 5562
trans- 1- {3-[ 4- Am no- 5- ( 3- benzyl oxy- phenyl ) -pyrrol o[ 2, 3-d] pyri mdin-7-yl] -
cycl obut yl net hyl } - 3- (2-di net hyl am no-e#iyl )-urea i s prepared as described in
Exanpl e 40 wusing dinethylamne (5.6 Msolution in ethanol; Fluka, Buchs,
Switzerland). Analytical HPLC. tR =6.08 mn (Gad 2); ES-Ms. meo = 514.0.
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oS o 514.0. Exanple 44: trans-
1 {3 [ 4- Ami no- 5- (3- benzyl oxy- phenyl) -pyrrol o[ 2, 3-d] pyrim din-7-yl]-

| ob | met hyl }-3-(3; hol d d i bed
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cycl obugglwst iyd, )= 528 &- nor phol i n-4-yl -propyl )-urea is prepared as descri bed

in Eéanple 40 using
cis (3-am nonet hyl -cycl obut yl ) - 5- (3- benzyl oxy- phenyl ) -7H pyrrol o] 2, 3-d] pyr

i m dl( (n} Examﬁlamme.sam -[3-Ahin B3k Nzl lokyp ﬁyr@miwrolof@alcﬂpyrmbm%p tR =5.93
mn

trans- 16¥oi kﬁ'mﬁif&/ﬁ 35(3%m535¥?§'?'69<9mﬁ%h’% 'SM%%F%GQS%PBW Rrample A%y | ]-
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in Exanpl e 40 wusing 3-chl oro |soc%r§|nate and di net hyl am ne. Analc}/tl cal
HPLC: tﬁam"@ égif\’ﬁfﬂpf(’@'é%’%” Wethél' ine. Apalylical HRL fpfre 295 min (Gra

ci s- 1-{ 3y, Eb-0 Rpe - 638.0eNnZYI oxy phenyl)-pyrrol o[ 2, 3-d] pyrim din-7-yl]-
cycl obutyl met hyl } - *3- (3-di net hyl am no-propyl )-urea is prepared as descri bed

i n Exanpl e 40
Example 48: To a solution of 50 mg (0.125 mmol) of trans-7-(3-aminomethyl-cyciobutyl)-5-

(3-benzyloxy-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-ylamine in 5 ml of methanol is added 45
mg (0.561 mmol) of potassium cyanate (Aldrich, Buchs, Switzerland). The mixture is refluxed
for one week. After concentration to dryness, the residue is purified by flash-chromatography
(dichloromethane:methanol = 9:1) to provide trans-{3-[4-amino-5-(3-benzyloxy-phenyl)-
pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutylmethyl}-urea. Analytical HPLC: tgr = 6.43 min (Grad 2);
ES-MS: m/e, = 443.0.

Example 49: cis-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutylmethyl}-urea is prepared as described in Example 48 using cis-7-(3-aminomethyl-
cyclobutyl)-5-(3-behzyloxy-phenyl)—?H-pyrroIo[Z,3-d]pyrimidin-4-ylamine. Analytical HPLC: tr
= 6.37 min (Grad 2); ES-MS: m/e, = 442.9.

Example 50: To a solution of 50 mg (0.125 mmol) of trans-7-(3-aminomethyl-cyclobutyl)-5-
(3-benzyloxy-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-ylamine in 2 ml of anhydrous N,N-
dimethylformamide is added 13 pl (0.138 mmol) of acetic anhydride (Fluka, Buchs, Switzer-
land). After stirring 1 h at RT, working-up is effected by partitioning between water and ethyl
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ci s- 7- (SagmfPdRBIAYI - cycl obut yl ) - 5- ( 3- benzyl oxy- phenyl ) - 7TH pyrrol o[ 2 3-d] pyr
i mdin-4- ylamne, 3-chloropropyl isocyanate and di net hyl am ne. % 8%'
HPLC. tR =5.95 min (Gad 2); ES-MS: meo = 528.0. Exanple 48: ’? “gtr’ 3305
solution of 50 ng (0.125 nmmol) of trans-7-(3-am nonethyl -cycl obutyl)-5-

(3- benzyl oxy-phenyl )-7H pyrrolo[ 2, 3-d}Bp§rimdin-4-ylamne in 5 m of

nmet hanol is added 45 ng (0.561 mmol ) of potassiumcyanate (Al drich, Buchs,
Switzerland). The mixture is refluxed for one week. After concentration to
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(di chl or onmet hané:
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( 3- benzidapKwL Bh ey b)59 Hhin RBFA2)0ER.-Ms dhRry = 4ot n- 4-yl amine in 2 nl of
anhydrous N, N- dinethyl formam de is added 13 I (0.138 nmol ) of acetic

anhydride (Fluka, Buchs, Switzer- land). After stirring 1 h at RT,
wor ki e 59! 864 AU ARRIG-bl(B. 0RO RESHAINYRUBE BOfh A7 GAse 4- 31991

A 31, acetate. The organic l'ayer"is dried over magnesiumsulfate
and ev acy@}o@pyémg@yw%qbgygamlge isprenargd as descnbed in Example 50 using isobutyril

trans n ( ‘-”ﬁ%} rrel n yl]-
cycl obllﬁrﬂ(ﬁmat hﬁ%" ggtgqtsag %XHE%?B@%H%@ zddr%mggﬂ%ﬂfgg § "37% ES- M5
meo = ﬂ@OO Exanpl e 51:

ci s-N-{3-[4- Ami no- 5- (3- benzyl oxy- phenyl ) -pyrrol o[ 2, 3-d] pyri mdin-7-yl]-
cycl obutyl methyl }-acetam de is prepared as described in Exanple 50 using
ci s- 7- (Bxample 53: cis-N-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-

o 00E ARy e R S RS el Ese U ey o 4
Exanpl earbidomethyl-cyclobutyl)-5-(3-benzyloxy-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-ylamine and

trans- N {3l 4-ATHBE (Piuksd BRBRZ A MSLARNE Kby tRuF 6L CL2 =% 88 WY (i dlay! 1 -

MS: m/e, = 470.0.

Example 54: trans-N-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutylmethyl}-2,2-dimethyl-propionamide is prepared as described in Example 50 using

: pivaloyt chloride (Fluka, Buchs, Switzerland). Analytical HPLC: tg = 7.30 min (Grad 2); ES-
MS: m/e, = 484.0.

Example 55: cis-N-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutylmethyl}-2,2-dimethyl-propionamide is prepared as described in Example 50 using
cis-7-(3~-aminomethyl-cyclobutyl)-5-(3-benzyloxy-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-
ylamine and pivaloyl chloride (Fluka, Buchs, Switzerland). Analytical HPLC: tr = 7.25 min
(Grad 2); ES-MS: m/e, = 484.0.

Example 56: 48 mg (0.1 mmol) of trans-N-{3-[4-amino-5-(3-benzyloxy-phenyl}-pyrrolo[2,3-
d)pyrimidin-7-yl]-cyclobutylmethyl}-2-chloro-acetamide and 25 pl (0.3 mmol) of piperidine in 5
ml of ethanol are refluxed for 2 h. trans-N-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-



cycl ob i sobutyram de is prepared as described in Exanple 50 using
i sobut ;}?#é@%q?f%% de (FI uka Buchs, Switzerland). Analytical HPLC. tR = 7.00
mn (Gad 2); ESSMs: meo = 470.0. Exanple 53: 0CT 2005
Cci s-N-{3-[4- Am no- 5- ( 3- benzyl oxy-phenyl)-pyrrol o[ 2, 3-d] pyri m di n- ]7 'lf

cycl obutyl net hyl }-i sobutyram de is pr eg{alr ed as described in Exanple 50 usi ng
cis-7-(3- VT

am nonet hyl - cycl obutyl ) - 5- ( 3- benzyl oxy- phenyl ) - 7H pyrrol o[ 2, 3-d] pyri m di n- 4-
ylami ne and isobutyril chloride (Fluka, Buchs, Switzerland). Analytical
HPLC. t@RpwirGidBs7-pil-oydlduayimaihyl}2SpipdMitinithdacetadide B.obaiaepbiterypiurification of

trans- 5-( 3z benz on | o 3-d di yI]
cyel obUlGICHEEHORLS DB TR R RS oSl e eeem e e A B GE bt B

Exanpl emp(Gtad By EPMBahmy) = 628.0r i de (Fl uka, Buchs, Switzerland). Anal yt| cal
HPLC. tR=7.30 mn (Gad 2); ES- Ms: meo = 484.0. Exanple 55:

ci s-N-{3-[4- Am no-5- ( 3- benzyl oxy- phenyl ) -pyrrol o[ 2, 3-d] pyri mdin-7-yl]-

%('cl O|b t)ég%t‘h%}a AispedioR by 0 G 30158 Mamby ef trandV &Rahftbrasthdeselobbgn-5-n
a e
ci sm7) Q- *%ﬁﬂzhleﬁé?'ﬂf%ﬂyl)ﬂ%PHle?[y?l%d]Byf('BLdeﬁﬂﬁl"B&%/ inoHem, o) 2ceteniyile is pdfed 3- g)

,ﬂﬁ;; ytf’dcga{ﬂl (ﬂgﬂéﬁrﬂm&'&?ctﬂ&% &evﬂlcﬁa?hdégha@ %cﬁglsm nmnﬁd \én.t(ggw ang)

48 ng (omplrafviethydmineafie wlptmlasarmemrgu( QLFBB'rizayISdSlﬂ;ﬁ-MweﬁmO}Sﬁrrol o[ 2, 3-

R Gl s e L U e
trans- Mai{n@d[aﬂteamnfma&)r(@tbemz)yibasmytugmbyume)dwyprasso{emqaldcammato@m% 31 CCT

2005 - e/# %%[Hﬂéj J‘}mggcfcljagtéﬁtgé% tmle} %78|00er| din-1-yl-acetam de is

obtain puri |ca Ion de nfxture by medi um pressure |iquid
chromat ography. Analytical HPLC.. tR=6.17 mn (Gad 2); ES-M5. meo =

5220 S e Py oA b1

( 3- benzogyclmbytyphethyl}-p-piteridin- 1-pt axfeRarBide jpgbtaimed ian -dés gribedi im € xamplEBadtatihg

gﬁgagmv’%ﬂl {:g glr ﬁﬁﬁg@ﬁtgyggclo%t@ggﬁm elr?znyy -p (ler%))/rl)()?ﬁc?/;[r&lo[f? prylngn?dug Bl uka,
ylamine. Analytical HPLC: tg = 6.14 min (Grad 2); ES-MS: m/e, = §25.0.

Example 58: trans-N-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl)-
cyclobutylmethyl}-2-morpholin-4-yl-acetamide is obtained as described in Example 56 using
morpholine. Analytical HPLC: tg = 6.03 min (Grad 2); ES-MS: m/e, = 526.9.

Example 59: cis-N-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl)-

i cyclobutylmethyl}-2-morpholin-4-yl-acetamide is obtained as described in Example 56 start-
ing with cis-7-(3-aminomethyl-cyclobutyl)-5-(3-benzyloxy-phenyl)-7H-pyrrolo[2,3-d}pyrimidin-
4-ylamine and using morpholine. Analytical HPLC: tg = 5.98 min (Grad 2); ES-MS: m/e, =
527.0.

Example 60: trans-N-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl}-
cyclobutylmethyl}-2-(4-methyl-piperazin-1-yl)-acetamide is obtained as described in Example
56 using 1-methyl-piperazine. Analytical HPLC: tg = 5.87 min (Grad 2); ES-MS: m/e, =
539.9.

Example 61: cis-N-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutylmethyl}-2-(4-methyl-piperazin-1-yl)-acetamide is obtained as described in Example



mol ) ofaderd-gitiyiam ne. The solution is stirred for 5 h at RT.
trans-N-{3-[4-am no-5-( 3-

benzyl oxy- phenyl) - pyrrol o[ 2, 3-d] pyrim din-7-yl ] -cycl obutyl met hyl 31 Zs&hl 565 @
cetam de is ob- tained after purification of the crude m xture by

medi um pressure | IC]UI d chromat ography. s, Anal ytical HPLC tR = 6. 94 mn (Gad
2); ES-M5: meo = 476.0. Exanple 57: ciIs-

N-{3-[ 4- Am no- 5- (3 benzyl oxy-phenyl ) -pyrrol o[ 2, 3-d] pyrimdin-7-yl]-

cycl obut%Srret hyli} E/) eridin-1- I -acetam de is obtained as described in
Exarrpl HEgaging vy hrfgs ‘,(S minomethy cyclobutyl) -5-(3-benzyloxy-phenyl)-7H-pyrrolo[2, 3-

ci 5+ 1 (GpATHERIRY BHY NS B01S YintetBy(Ghohsnzy! AeiyRbm! &- £ 8 ik a3 dl pyr

i mdin ylam né. Anal ytica HPL

525. 0. BxERNS: B, = 539. d.

trans- N-{3-[ 4- Am no- 5- ( 3- benzyl oxy- phenyl ) -pyrrol o[ 2, 3-d] pyri mdin-7-yl] -
cycl obut yl met hyl } - 2- nor phol i n-4-yl -acetam de i s obtained as described in
Exanpl eExztnple BAYA solotiphof 501mg (A8 rpimiod) af treps-QluerR-4=s@lf@ adith 3([Gamin@p-
ES- VE: 2

N (o | AR AR R Py RIS 3 M BT ey gy sstsh A Tl

cycl obuythdline{Fykd, -BZrchmr&vhtzlerlmdb uybhreeneatam tte 72, bt abivedt iasvamsatedied i n
Exanpl e, 56 start

cis-7- (%ry r‘?&r‘?etp?lyﬁ?sg%‘ﬂ?c'f BHUftjegﬂ 5>y ?%C%%W?WBW%E@H@F? 7H pyrrol o[ 2, 3-d] pyr

i2 ;n d:Eg tate:ryibthiaih BiENTH, gﬁotmg Em))rtlprmdév6dretranpsaai(&-benalloﬂylFﬂr@hylb-R-(S-rﬁoraBolma (Gad
; - VB: €0, = , 0. .- . . .
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cycl oburhdrej; lBE-MS2ni/é; #@r®Yl - pi perazin-1-yl)-acetani de is obtained as

described in Exanple 56 using 1-methyl-piperazine. Analytical HPLC. tR =

5,87 mn (Gad 2); ES-M5. nmfeo = 539.9. Exanple 61:
cis-N-{Ste ﬁﬂAmzooﬂ{g (03493mﬁi3}’)|dJXbé'nQJTS'WbbmWﬁ-f(@b@lh&J&ydth@Wlb yreblo2B-yi 1 -

doscr | HaRHOw s petbubtmeyeBol ShEhf prerdd s deabedi RS ATRS < VR
- AR == W §7/281613 aM-digsolvedin® mLEMByriting and Ihe selaticiis cO6ked to £20°SC. 53 mg
amet -~ ¢ CBY mmol) otf>;/) to)uenesulfonyl chloride are added to this solution and the reaction mixture is
left overnight in the freezer at —20 °C. Then, 10 ml of ice-cold water are added and the mix-
ture is extracted with cold dichloromethane. The aqueous phase is discarded and the or-
ganic phase is washed with cold water/2N H,SO, and water. The organic layer is dried over
magnesium sulfate and evaporated to dryness to provide trans-toluene-4-sulfonic. acid 3-[4-
amino-5-(3-benzyloxy-phenyt)-pyrrolo[2,3-d]pyrimidin-7-yl}-cyclobutylmethyl ester, which was
used in the next step without further purification. Analytical HPLC: tg = 13.09 min (Grad 1);

) ES-MS: m/e, = 554.9.

Example 63: trans-5-(3-Benzyloxy-phenyl)-7-(3-piperidin-1-ylmethyl-cyclobutyl)-7H-
pyrrolo[2,3-d]pyrimidin-4-ylamine is prepared as described in Example 62 using piperidine
(Fluka, Buchs, Switzerland). Analytical HPLC: tg = 9.93 min (Grad 1); ES-MS: m/e, = 468.0.

Example 64: trans-5-(3-Benzyloxy-pheny!)-7-(3-pyrrolidin-1-ylmethyl-cyclobutyl)-7H-
pyrrolo[2,3-d]pyrimidin-4-ylamine is prepared as described in Example 62 using pyrrolidine
(Fluka, Buchs, Switzerland). Analytical HPLC: tg = 9.59 min (Grad 1); ES-MS: m/e, = 454.0.

Example 65: trans-5-(3-Benzyloxy-phenyl)-7-[3-(4-methyl-piperazin-1-ylmethyl)-cyclobutyl}-
7H-pyrrolo[2,3-d]pyrimidin-4-ylamine is prepared as described in Example 62 using 1-methyl-



pccc . ccghePgzdeses ct ti Yam p% 52 osSPg | - eShysti Case 4-31991A 31 OCT
2005 -53 pi perazine (Fluka, Buchs, Switzerland). Analytical HPLC: R = 5.68
mn (Gad 2); ESSMs: nfeo = 483.3. Exanple 66: 50 ng (0.09 mmlg

trans-tol uene-4-sul fonic acid 3-[4-anino-5-(3-benzyl oxy- 1%er 2005
phenyl ) -pyrrol o[ 2, 3-d] pyri mdin-7-yl]-gycl obutyl nethyl ester and 34 ng
(0.225 mmol ) of ada- mant an-1-yl am ne ?IXI uka, Buchs, Switzerland) in 1 n

N, N-di met hyl formam de are stirred for 18 h at RT and for 24 h at 60 C
Addi ti onal adamantan-1l-ylam ne is added (34 ng) and stir- ring is continued
for 24 pirerazing@Figka,TBuchsobwitzeriand). &papytiead il G: ¢ dbofemin E1ad 2hdES-MS: due i s
purifi erqdp)é L{é3a§h chromat ogr aphy (ethyl acet ate: net hanol: NH4OHaqu = 95:5: 1)
to provi

trans-7-[ 3- (adamant an- 1-yl am nonet hyl ) - cycl obutyl ] - 5- ( 3- benzyl oxy- phenyl ) -7

H' pyr r ?%%r_n%;ég g& &@3 Ogqu"g& ﬁpoY krggg %‘:T‘?erénf Ml%n‘f’c%ciygl-'[garﬁiﬁo-g—(ybe%%y@(yrj (Gad
1 { |3 Lﬁﬂ&lwnﬁﬁob& beiﬂmfylgm«y-? mﬂarygclobutyynetbj/l@[sﬂar&gd]aayn% r(ttic)i ars mmagt) d)f ada-
usi ng 49t olbieF et B aorl SN o aRulo T amds m it

8. 52 18 B a( RiTramhdXpi 24Hat 845 CM&Dtlm%BdarBantEwanmémmG& added (34 mg) and stir-

t;??& o s TP T Y4 o 1 s e rt%i%ﬂzﬁéec@x%%he“ e essitis oo

usi ng Wmaabbmbsh@ﬁmnmt@aw @hﬂﬂaogmérmeu%md melwag,ql)_ 9763l ¥é peRideHPLC. tR
= 9.49 mn Grad 8{?{/‘ c§o2lm Erg

t rans- SIqMS- E’nWP taﬁhkﬁ?ﬂ?”"fmﬁﬁy' -9y %@'@7 ’WM’%TH“&P}‘J) TRy -

cycl obtw]wilr]m.alﬁwrah%@%a&.@mWLOﬂtghr114whmrrt3m@d h 5 ER-RIB2hR6, As38lgscri bed i
Exa nb e 62 us- ing 2,5-dinmethylpyrrolidine (cis/trans) (Brunsw g Chenie,
Basel, Switzerland). Analytical HPLC. tR=9.38 mn (Gad 1); ES-M5. meo
482. 2. é€77@ans 1- {3-[4 -Amino-5-(3- benzyloxy-phenyl) pyrrolo[2 3 d]pynmndln 7-yl]

trans-7- di n- 1-yl met hyl - cycl obut ox-p enyl)-7H
pyrrol M'OQUH]’B?‘PY'WWW'H w'mrﬁ@ar%d ?ﬁ‘ieéﬁf' 'QsEX@ 5%&’8'”9& Exarrpl e 62

usi ng tﬁdeB%JyBabbﬁdeEHUké]%Jcﬁé WitzeRESd)S Anavhida? APLENE)= 8 Apahintarad 1)HBEC: tR

8.89 mn
MS mie, = 4 4.2.

>

Example 68: trans-7-(3-Azepan-1-ylmethyl-cyclobutyl)-5-(3-benzyloxy-phenyl)-7H-
pyrrolo[2,3-d]pyrimidin-4-ylamine is prepared as described in Example 62 using hexamethyl-
eneimine (Fluka, Buchs, Switzerland). Analytical HPLC: tg = 9.49 min (Grad 1); ES-MS: m/e,
= 482.3.

Example 69: trans-5-(3-Benzyloxy-phenyl)-7-[3-(2,5-dimethyl-pyrrolidin-1-ylmethyl)-
cyclobutyl}-7H-pyrrolo[2,3-d]pyrimidin-4-ylamine is prepared as described in Example 62 us-
ing 2,5-dimethylpyrrolidine (cis/trans) (Brunswig Chemie, Basel, Switzerland). Analytical
HPLC: tg = 9.38 min (Grad 1); ES-MS: m/e, = 482.2.

Example 70: trans-7-(3-Azetidin-1-ylmethyl-cyclobutyl)-5-(3-benzyloxy-phenyl)-7H-
pyrrolo[2,3-d]pyrimidin-4-ylamine is prepared as described in Example 62 using trimethyle-
neimine (Fluka, Buchs, Switzerland). Analytical HPLC: tgr = 8.89 min (Grad 1); ES-MS: m/e,
= 440.2.

Example 71: trans-1-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl}-
cyclobutylmethyl}-piperidine-3-carboxylic acid amide is prepared as described in Example 62



= 440. 2. ml, : trans-

1-{3-[4- Am no- 5- ( - benzyl oxy- phenyl ) - pyrrol o[ 2, 3-d] pyri m di n-7- yI]

cycl obutyl net hyl } - pi peridi ne-3-carboxylic acid am de is prepar ed 00
described in Exanple 62 Case 4-31991A 31 OCT 2005 -54 using R S—n| pecot am ge
(Al drich, Buchs Swi tzerl and). Anal ytlcgq HPLC. tR=8.52 mn (Gad 1);

ES- V5. n1eo 511 0. Exanple 72:

trans-5-( 3- Benzyl oxy- phenyl)-7-[3-(4-pyridin-2-yl-piperazin-1-yl nethyl)-
cyclobutyl]-7H pyrrol o[ 2,3-d] pyrimdin-4-ylam ne is prepared as described in
Exanpl e twngJBS hipgcdiammep(y\ldridy,l BuqbiSpéwamrldeArﬁMicai,HFB@Hs;—' 88w mire(Gradd) .
Anal ytic P,\hg 1?]150m n (Gad 1l); ES-Ms: meo 546. 2. Exanple 73:
trans- 5- 3 enzyI o>€y enyl )-7-(3-thi onorphol i n-4-yl rret hyl - cycl obut yl ) - 7H
pyrrol o[ 2, 3-d] pyrim d| n-4-yl am ne is prepared as described in Exanple 62

o0° bo m nEale 78] Fanels (Bl Ry PR T R R R et e & LR 7
tralnsb5 dy?@eﬂﬂ%%pynf@b[gmédﬂbyrﬁmb&% -Patnink mﬁirh}‘éredims gbstribed4n Exambhﬁ2)u36 |
ccot. -IH pyrrol o - rimdin-.4- m i S.pr r a escribed in
S ol o B SN Bl g BlBh . S Ry B AraR B IS el B TR
Svmtzerl(grgan/gmmghqaj B tR=9.39 mn (Gad 1); ES-Ms. nmeo = 498. 2.

Exanpl e 75:
trans-(S)-1-{3-[4- Am no-5-(3-benzyl oxy-phenyl)-pyrrol o[ 2, 3-d] pyri m din-7-yl]

- cyclo BAy-l2 f -2
des%:/rl b?ﬁéﬁh bet'rz)nspslgi gﬁggfr']dé@f%ﬁrg% ﬂg?ﬂ“ge O@Oﬁ?l ?Irﬂ@%ﬂz%@dﬂ%ﬁi)ﬁ?—érl and) .

Anal yt| dwq'%%é*drlrppﬁmd'@ -5 ¥aming it erepgred §s dessrived inxumple §3-1sing thieReRl e 76:
Cis- (Sptﬁnﬁ@muﬂa Huré M.a@u@ﬁcgbmﬁéawcaﬁﬂéacbemyb%}mrp@ﬁawi) ) ESHMOVH/eQk=0[ 2, 3

|5yr|m din-4-ylamne is prepared as described in Exanple 62 using
CIS { 3- [43%#i no- 5- ( 3-
benzyl oxy-phenyl ) - pyrrol of 2, 3-d] pyri m' di n-7-yl]-cycl obutyl }-methanol, which
IS prepared as _described in Exanple gb% of WD 97/28161, as starting
mat er i al Exarepladdalietsny (ERenAMY- phem/lhzd tigethgrmombplinmetiid vt i cal

HPLC:  t RyTioBuBl-7H-Pyrk b2 S-dibyririamMRylaHikfis Hepated as described in Example 62 us-
ing cis/trans-2,6-dimethylmorpholine (Fluka, Buchs, Switzeriand). Analytical HPLC: tg = 9.39

min (Grad 1); ES-MS: m/e, = 498.2.

Example 75: trans-(S)-1-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutylmethyl}-pyrrolidine-2-carboxylic acid amide is prepared as described in Example
62 using L-prolinamide (Aldrich, Buchs, Switzerland). Analytical HPLC: tg = 8.56 min (Grad
1); ES-MS: m/e, = 497.2.

Example 76: cis-7-(3-Azepan-1-yimethyl-cyclobutyl)-5-(3-benzyloxy-phenyl)-7H-pyrrolo[2,3-
d]pyrimidin-4-ylamine is prepared as described in Example 62 using cis-{3-[4-amino-5-(3-
benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutyl}-methanol, which is prepared as
described in Example 47(b) of WO 97/28161, as starting material and hexamethyleneimine
(Fluka, Buchs, Switzerland). Analytical HPLC: tg = 9.51 min (Grad 1); ES-MS: m/e, = 482.2.

Example 77: cis-1-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutylmethyl}-piperidin-4-ol is prepared as described in Example 76 using 4-
hydroxypiperidine (Fluka, Buchs, Switzerland). Analytical HPLC: tg = 8.36 min (Grad 1); ES-
MS: m/e, = 484.2.



Exanpl e |5
1-{3- [4Cﬂﬁ? ﬁ%@g% benzyl oxy- phenyl)-pyrrol o[ 2, 3-d] pyrimdin-7-y

1] -

cycl obutyl net hyl }-pi peridin-4-0l is prepared as described in Exaérﬂjl e 76

usi ng 4- hydroxypi peridine (Fluka, Buchs, Switzerland). Analyti
=8.36 mMmn (Gad 1); ES- Ms: nlfeo = 484.2. Case 4-31991A 31 OCT
Exanpl e 78: -55-

ci s-4-{3-[4- Am no- 5- ( 3- benzyl oxy- phenyl ) - pyrrol o[ 2, 3-d] pyri m di n-

cycl obutyl net hyl } - pi per azi ne-1-carboxylic acid ethyl ester is pr

descri bEQar’n?le 78 arp-(3- [membtm(slb@izbr@xy9ﬁémrp9rrmogzeaﬂpmmeﬁlw§? 0Buc hs,
e

Switzerlan Anal ytical HPLC. tR = 9,23
Exanpl ecyapbutylmethyi}-piperazine-1-carboxylic acid ethyl ester is prepared as described i
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7-yl]-
epared as

541. 2.
n

ci s-5- (Bx&a %WMngoh@ﬂwwca?n&raft;ﬁaeraﬂﬁ@w;u@ BRER ISWiteAd®B! Axditicayabodut yI ] -

7/H pyrrolo] 2,3-d] pyrimdin-4-ylamne is prepared as described i

n Exanple 76

usi ng 1tz HREBYTIRI( éﬁda})b RS-N'§1 mlea= Bichs, Switzerland). Analytical HPLC tR =

10.24 min (Gad 1); ES M me0 = 545. 1, Exanpl e 80:
cis-5-(3- Benzyl oxy-phenyl)-7-[ 3-(4-net hyl - pi perazi n-1-yl net hyl
7H pyr Example 78: g 5 ?

cycl obutyl] -

S Benzylexy-phery- iré3-(4sphenyppiperd@zias -ty bewtlabutylixdhp| e 76

1z | HPLC. tR =
gs'Sggm Ry@[‘i‘é«i %9&@@%4-{7%@&@@!&%@%@9%5 d%&rfbéﬁrr% ggﬁ%ple%adsﬁl&d fa t
ci s- 5- ( BheBwiniyerexipe (fHekey Buchs, (wnuarlmrmmyncampwntamw 2490 (Bratyi)) ESH-
pyrrol OLA%, 1?’:1/9] g% 1m din-4-ylamne is prepared as described in Exanple 76
10

usi ng t
9.08 mn(Grad 1); ES-Ms: nle0 = 486.1. Exanple 82:

mor: pholi ne (Fluka, Buchs, Switzerland). Analytical HPLC. tR =

| ob
- 7 BRI B PR %ﬁe&%ﬂf@% R S T
Exfarrpl ep;?rﬁnlo{QlaaQ]pymmbtmaylamlrﬂa 8 -puepezedhgs desqpbed lmléxa(rﬁﬂﬂel K&, usBigchs,
S tzer | ag}d pnpeAr‘Q%h f-lll(J:ka B'dcprll‘sCSwtltger_land) ZXnarir)]/tlcal(I%I?é] tr 7.§7SFn%B(Grg1del? E_S-498 2.

Exanpl s

Ci s- (R) MS: fide{ 4488Rno0- 5- ( 3- benzyl oxy- phenyl ) -pyrrol o[ 2, 3-d] pyrimdin-7-yl]-
cycl obutyl met hyl }-pyrrolidine-2-carboxylic acid amde is prepared as

described in Exanpl e
Example 81: cis-5-(3-Benzyloxy-phenyl)-7-(3-thiomorpholin-4-ylmethyl-cyclobutyl)-7

H-

pyrrolo[2,3-d]pyrimidin-4-ylamine is prepared as described in Example 76 using thiomor-
pholine (Fluka, Buchs, Switzerland). Analytical HPLC: tz = 9.08 min (Grad 1); ES-MS: m/e, =

486.1.

Example 82: cis-5-(3-Benzyloxy-phenyl)-7-[3-(2,6-dimethyl-morpholin-4-ylmethyl)-cyclobutyi}-

7H-pyrrolo[2,3-d)pyrimidin-4-ylamine is prepared as described in Example 76 using
i 2,6-dimethylmorpholine (Fiuka, Buchs, Switzerland). Analytical HPLC: tg = 9.27 min
1); ES-MS: m/e, = 498.2.

Example 83: cis-(R)-1-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-

cis/trans-
(Grad

il

cyclobutylmethyl}-pyrrolidine-2-carboxylic acid amide is prepared as described in Example
76 using L-prolinamide (Aldrich, Buchs, Switzerland). Analytical HPLC: tg = 8.53 min (Grad

1); ES-MS: m/e, = 497.1.

Example 84: cis-1-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-

cyclobutylmethyl}-piperidine-3-carboxylic acid amide is prepared as described in Example 76
using L,D-nipecotamide (Aldrich, Buchs, Switzerland). Analytical HPLC; tg = 8.46 min (Grad

1); ES-MS: m/e, = 511.2.
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8.53 m n ?\ ES-M5: meo = 497.1. Exanple 84: cis-

1-{3-[4- Am no 5 (3-benzyl oxy- phenyl)-pyrrol o[ 2, 3-d] pyrim di n-7- ygl OCT 2005
cycl obutyl nethyl }-pipe rid in e-3-carboxylic acid am de is prepared as
described in Exanple 76 using L, D-ni pecotam de (Al drich, Buchs,
Switzerland). Analytical HPLC tR = 88 nin (Gad 1); ES Ms: n1eo = 511. 2.
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Exanpl e

Ci s- 1- { BHLE: AnF 6H15miE3Chah2)y ESxMSpiményA §1633ir r ol o[ 2, 3-d] pyri mi di n-7-yl J-

cycl obutyl nethyl }-3-nethyl-urea is prepared as described in Exanple 26

starti ng with cis-7-

(3- am n@&xemplel 87 yrahetiH{8y4-PnBn¢-3-(Bdenyyiogyphenghplireldl2, pylpyomafirz 7 34]d]

ngr | S glcg\clélbl}()ﬂ\w%}hyﬁl rg?t r&a% ﬁeﬁg@%aée%cr(il%]c%ﬂ%r V'p‘f’e Zé st%ning\%ﬁwtm%(?ﬁt er.
isocyanate (ChemService Inc., West Chester, PA, U.S.A.). Analytical HPLC: tg = 6.55 min

(Grad 2); ES-MS: m/e, = 457.0.

Example 88: cis-1-{3-[4-Amino-5-(3-benzyloxy-pheny!)-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutylmethyl}-3-methyl-urea is prepared as described in Example 26 starting with cis-7-

I (3-aminomethyl-cyclobutyl)-5-(3-benzyloxy-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-ylamine and
methyl isocyanate (ChemService Inc., West Chester, PA, U.S.A.). Analytical HPLC: tz = 6.49
min (Grad 2); ES-MS: m/e, = 456.9.

Example 89: To a suspension of 0.2 g (0.5 mmol) of trans-7-(3-aminomethyl-cyclobutyl)-5-
(3-benzyloxy—phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-ylamine in 5 ml of acetonitrile are added
under argon 108 mg (0.65 mmol) of 1,1-carbonyldiimidazole (Fluka, Buchs, Switzerland) and
628 ul (4.5 mmol) of triethylamine. The reaction mixture is stirred for 15 min at RT and 414 pl
(5.0 mmol) of pyrrolidine (Fluka, Buchs, Switzerland) are added thereto. After stirring for 2.5
h at RT, the reaction mixture is concentrated and the crude compound is purified by re-

versed-phase medium pressure chromatography to provide trans-pyrrolidine-1-carboxylic
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triethylamne. The reaction m xture |55t|rred for 15 mn at RT and 414 |
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After stirring for 2.5 h at RT, the reaction mxture is concentrated and
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{3-[ 4-am no- 5- (3 benzyl oxy- phenyl ) -pyrrol o[ 2, 3-d] pyri m din-7-yl]-cycl obutyl m
et hyl } - amd | C HPLC. tR = 7,02 mn, 2); ES-NBE: eo = 497. 2.
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d b d
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| ob i Le 89
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using di ne Buc and) nal ytical” HPLC! tR =
6. 82 m M @/ad=2)3.2ES- I\/IS. meo = 471 3. Exanpl e 93:

trans- 4- Met hyI pi per azi ne- 1-carboxylic acid
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amine (Fluka, Buchs, Switzerland). Analytical HPLC: tR = 6.82 min (Grad 2); ES-MS: m/e, =
471.3.

Example 93: trans-4-Methyl-piperazine-1-carboxylic acid {3-[4-amino-5-(3-benzyloxy-phenyl)-
pyrrolo[2,3-d]pyrimidin-7-yl}-cyclobutylmethyl}-amide is prepared as described in Example 89
using 1-methylpiperazine (Fluka, Buchs, Switzerland). Analytical HPLC: tg = 6.01 min (Grad
2); ES-MS: m/e, = 526.2.

Example 94: trans-3-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutylmethyl}-1,1-diethyl-urea is prepared as described in Example 89 using diethyl-
amine (Fluka, Buchs, Switzerland). Analytical HPLC: tgr = 7.22 min (Grad 2); ES-MS: m/e, =
499.2.

Example 95: To a solution of 0.2 g (0.5 mmol) of trans-7-(3-aminomethyl-cyclobutyl)-5-(3-
benzyloxy-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-ylamine in 5§ ml of dichloromethane are
added 55.4 pl (0.5 mmol) of 2-bromoethyl chloroformate (Fluka, Buchs, Switzerland) and 70
pl (0.5 mmol) of triethylamine. After stirring for 2 h at RT, the solution is concentrated to dry-
ness. The crude compound is dissolved in 5 ml of acetonitrile and 260 pl (2.5 mmol) of di-

ethylamine (Fluka, Buchs, Switzerland) are added thereto. The reaction mixture is refluxed



Exanpl e 94:

trans- 3-dad 43A0910- 5- (3- benzyl oxy- phenyl ) -pyrrol o[ 2, 3-d] pyrimdin-7-yl]-
cycl obutyl nethyl}-1,1-diethyl-urea is prepared as described in Exanple 89
using diethyl- am ne (Fluka, Buchs, Switzerland). Analytical HPLG1tHF F0@S
mn (Gad 2); ESS-M5: meo = 499.2. Exanple 95: To a solution of 0.2 g (0.5
mmol ) of trans-7-(3-am nomethyl -cycl obugyl)-5-(3-

benzyl oxy- phenyl ) -7H pyrrol o[ 2, 3-d] pyri mdin-4-ylamne in 5 m of

di chl oronet hane are added 55.4 | (0.5 mml) of 2-bronoethyl chloroformate
(Fl uka, Buchs, Switzerland) and 70 | (0.5 mmol) of triethylam ne. After
stirri ngof #6 hzrd, alterpnceneationy tieicoile comRaBE A Puiilied ttYd“ﬁ‘F'ym plessure ¥gidd cr ude

Conpounckﬂrérn%o§ﬁéyh‘ﬁ5]pfd%o@ tHAnsofB- [a%%.@&st BideBz A%} - a% p(y?roEJém yrmleJ
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concent I’rﬂ-tnl gﬂad ?g%§M$d /go.trg%l@d is purified by medium pressure liquid

chromat ogr a prov
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Anal yt i q@rad?); ES- Ml m/é,485nken (Gad 2); ES-Ms: nfeo 557.2. Exanple 97:
trans-{3-[4- Am no- 5- ( 3- benzyl oxy- phenyl ) -pyrrol o[ 2, 3-d] pyrim din-7-yl]-

cycl obutyl net hyl )-carbam ¢ acid 2-(4-nethyl -pi perazin-1-yl)-ethyl ester is
prepar eCE @ Stﬁdnsb(eqmmnlﬁmﬂmL@nSﬁonSplﬂ@yl) pyetolof2, mq@pyrmumev -YIFl uka,

Eggh; ESY& ‘J lr@%gzll} car%arr?(ct :Ia(ggl 5 (4—mel‘[hyl -piperazin- 1-y§) gﬂwa e(sP’r 3 pre)pare% as'vcﬁa- meo =
trans-{ ?schéed\m Baniplé 85hemgyl-oxshyipisiadine (Bl 1BekRs, Bvillzepandyl Ahdlytieay| | -
doscri by tex. A B (S0 M Png i Rine. (I Uk, Buchs, Suttzerl and).
Anal ytical HPLC. tR=6.14 min (Gad 2); ES-Ms: meo = 515. 2.

Example 98: trans-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-

cyclobutylmethyl}-carbamic acid 2-dimethylamino-ethyl ester is prepared as described in Ex-

ample 95 using dimethylamine (Fluka, Buchs, Switzerland). Analytical HPLC: tg = 6.14 min

(Grad 2); ES-MS: m/e, = 515.2.

Example 99: trans-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutylmethyl}-carbamic acid ethyl ester is prepared as described in Example 22 using
ethyl chloroformate (Fluka, Buchs, Switzerland). Analytical HPLC: tg = 7.32 min (Grad 2);
ES-MS: m/e, = 472.2.

Example 100: trans-4-{3-[4-Amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutylmethyl}-piperazine-1-carboxylic acid ethyl ester is prepared as described in Exam-
ple 62 using 1-ethoxycarbonylpiperazine (Fluka, Buchs, Switzerland). Analytical HPLC: tg =
9.25 min (Grad 1); ES-MS: m/e, = 541.2.

Example 101: cis-5-(3-Benzyloxy-phenyl)-7-(3-pyrrolidin-1-ylmethyl-cyclobutyl)-7H-
pyrrolo[2,3-d]pyrimidin-4-ylamine is prepared as described in Example 76 using pyrrolidine
(Fluka, Buchs, Swntzerland) Analytical HPLC: tg = 9.01 min (Grad 1); ES-MS: m/e, = 454.2.



Exanpl e

trans- {gg%z4£19%8A5 (3- benzyl oxy- phenyl)-pyrrol o[ 2, 3-d] pyrimdin-7-yl]-

cycl obutyl nethyl)-carbanmic acid ethyl ester is prepared as descrlbed i n
Exanpl e 22 using ethyl chloroformate (Fluka, Buchs, Switzerland$l OCT 2005
Anal ytical HPLC: tR = 7.32 mn (G ad 2%' ES- MS: nieo 472. 2. Exanple 100:
trans-4-{3-[ 4- Am no- 5- ( 3- benzyl oxy- phé 9r)-pyrrolo[2,3-d]pyrinidin-?-yl]-
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3.29/m (1 H); 2.62/m(2H). Exanple 104:
trans- 3] 4 A089: P2l P RAN XY 3 BRSNS MEN BV h e RV o 2 33 Frifdih P di - 7-
yl]-cyclobutanecarboxylic acid methyl ester
In a sealed tube, 4.68 g (9.02 mmol) trans-3-[4-amino-5-(3-benzyloxy-phenyl)-6-bromo-
pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutanecarboxylic acid methylester of Example 103, 2.08 g
(1.8 mmol) tetrakistriphenylphosphin palladium and 5.3 ml (38.05 mmol) tin tetramethy!
(Fluka, Buchs, Switzerland) are heated under Argon in 20 ml dry N,N-dimethylformamide for
30 h at 100-105°C bath temperature. The reaction mixture is filtered on hyflo (Hyflo Super
Cel®; Fluka, Buchs, Switzerland), and the residue washed thouroughly with N,N-
dimethylformamide. The dark filtrate is evaporated at 60°C to dryness, the residual mass
dissolved in hot ethyl acetate and chromatographed on silicagel (hexane-ethyl acetate
25:75). The title compound is obtained as yellow crystals. Analytical HPLC: tg = 3.54 min
(shorty); ES-MS: m/e, = 443; NMR (DMSO-d6): 8.08/s(1H), 7.25-7.5/several m's(6H),
6.99/d"(1H); 6.90/s(1H); 6.85/*d"(1H); 5.09/s (2H); 5.06/m (1H); 3.64/s (3H); 3.2-3.5/2xm
(3H); 2.59/m (2H); 2.18/s (3H).

Example 105: trans-{3-[4-Amino-5-(3-benzyloxy-phenyl)-6-methyl-pyrrolo[2,3-d]pyrimidin-7-
yl]-cyclobutyl}-methanol
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Exanple 103, 2.08 g (1.8 mml) tetra kistriphenyl phosphin palla 4%853
m (38.05 mmol) tin tetranmethyl (Fl ukg Buchs, Switzerland) are heated
under Argon in 20 m dry N, N-di met hyl f Qr'ram de for 30 h at 100-105C bath
tenperature. The reaction mxture is filtered on hyflo (Hyflo Super Cel(r);
Fl uka, Buchs, Switzerland), and the residue washed thouroughly with N, N
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m din-7- yI] cycl obut anecarboxyl ic acid nmeth ester of Exanple 104 in 35 m
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stirred at OC for additional 20 ded Wy to the mxture
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The fil- trate I's extracted wit acet at After drying the organic
phase wiQH); 3&dtAHE 3 ¥oad.85/m (2&1); %Gt&é’m(ﬁ"ﬁ %@é’ﬁda'di é’d1%?|@5ffhé2'ﬁ)e5| due
purified by chromatography (solvent: ethyl acetate- MeOH 95:5). The title
conmpound is obtained as a foam Analytical HPLC. tR = 3.06 mn (shorty);
ES- Ms: Example 1a65trangviRlyenesbsdinic @Ii@f[é@mo -53-penzyiGysRhesyB6-methy6H) |

g (2)2; md?ﬁ']"ri@ﬁ 4%8?@%17 Wh-cydorRimethiiledin 5 5-6.0/b (NH2); 5.13/s (2H);
2.57 g (6.17 mmol) trans-{3-[4-amino-5-(3-benzyloxy-phenyl)-6-methyl-pyrrolo[ 2, 3-
d]pyrimidin-7-yl]-cyclobutyl}-methanol of Example 105 are dissolved in 50 ml dry pyridine.
The solution is cooled to ca. —25°C and 2.04 g (10.5 mmol) p-toluenesulfonyi chloride are
added in 4 portions. After stirring 3 h at —20°C and 24 h at 0-5°C, additional p-
toluenesulfonyl chloride (0.36 g; 1.85 mmol) is added and stirring is continued for additional
19 h. The reaction mixture is poured into ice-water and extracted with dichloromethane. The
organic phase is washed with water and brine. After evaporating the organic solvent, the

1 residue is purified by filtration on silicagel (ethyl acetate-hexane 3:1). The compound is dried
at RT and under high-vacuum for 18 h. Analytical HPLC: tg = 4.12 min (shorty); ES-MS: m/e,
= 569.2; NMR (DMSO-d6): 8.09/s(1H), 7.84/d (2H); 7.25-7.6/several m’s(8H), 7.06/d“(1H);
6.93/s(1H); 6.88/“d“(1H); 5.5-6.0/b (NH2); 5.13/s (2H); 5.00/m (1H); 4.26/d (2H); 3.15-3.35/m
(2H); 2.69/m (1H); 2.42/s (3H); 2.17/s (3H); 2.42/s (3H); 2.05-2.20/m (2H).

Example 107: trans-5-(3-Benzyloxy-phenyl)-6-methyl-7-(3-pyrrolidin-1-ylmethyl-cyclobutyl)-
7H-pyrrolo[2,3-d]pyrimidin-4-ylamine

0.335 g (0.589 mmol) trans-toluene-4-sulfonic acid 3-[4-amino-5-(3-benzyloxy-phenyl)-6-
methyl-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutylmethyl ester of Example 106 in 3.6 ml pyr-
rolidine are stirred at RT for 3.5 h (Thin Layer Chromatography and HPLC control). The ex-

cess reagent is evaporated on a rotavap and the residue purified by chromatography (sol-



(OH); 3.57/t (2 3.15-3.25/m (2H); 2.4-2.5/m (1H); 2.23/s (3H);

2.15-2. 59??114(33 H)”b‘ExarrpI e 106: trans-Tol uene-4-sulfonic acid

3-[ 4- am no- 5- ( 3- benzyl oxy- phenyl ) - 6- net hyl -

pyrrol o[ 2,3-d] pyrimdin-7-yl]-cycl obutyl methyl ester 2.57 g (6. 131m®6) 2005
trans-{3-[4-am no- 5-( 3- benzyl oxy- phenyl ) - 6-net hyl - pyrrol o[ 2,3 d] pyri

m di n-7-yl]-cycl obutyl)-met hanol of Ex&fiple 105 are dissolved in 50 nl dry

pyridine. The solution is cooled to ca. -25C and 2.04 g (10.5 mmuol)

p-tol uenesul fonyl chloride are added in 4 portions. After stirring 3 h at
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Example 109: trans-1-{3-[4-Amino-5-(3-benzyloxy-phenyl)-6-methyl-pyrrolo{2,3-d]pyrimidin-
7-yll-cyclobutylmethyl}-piperidin-4-ol

The title compound is obtained in analogy to Example 107 from 0.35 g (0.615 mmol) trans-
toluene-4-sulfonic acid 3-[4-amino-5-(3-benzyloxy-phenyl)-6-methyl-pyrrolo[2,3-d]pyrimidin-
7-yll-cyclobutylmethyl ester and a total of 0.44 g (4.3 mmol) 4-hydroxy piperidine in 3.5 mi of
dry N,N-dimethyl acetamide (RT; 144 h; after 46 h 64 mg of reagent are added to complete
the reaction). Analytical HPLC: tg = 2.54 min (shorty); ES-MS: m/e, = 498.3; NMR (DMSO-
d6; not all signals reported): 8.09/s(1H), 7.25-7.5/several m’s(6H), 7.01/*d"(1H), 6.94/s(1H);
6.89/°d*(1H); 5.5-6.0/b (NH2); 5.13/s (2H); 5.06/m (1H); 4.51/d (OH); 2.22/s (3H).

Example 110: trans-7-(3-Azetidin-1-ylmethyl-cyclobutyl)-5-(3-benzyloxy-phenyl)-6-methyl-7H-
pyrrolof2,3-d]pyrimidin-4-ylamine

The title compound is obtained in analogy to Example 107 from 0.35 g (0.65 mmol) trans-
toluene-4-sulfonic acid 3-[4-amino-5-(3-benzyloxy-phenyl)-6-methyl-pyrrolo[2,3-d]pyrimidin-
7-yl]-cyclobutylmethyl ester and 0.215 ml (3.08 mmol) trimethylenimin (Fluka, Buchs, Swit-
zerland) in 3.5 ml N,N-dimethylacetamide (RT; reaction time 120 h). Analytical HPLC: tg =
8.97 min (Grad 1); ES-MS: m/e, = 454.3; NMR (DMSO-d6): 8.09/s(1H), 7.25-7.5/several
m's(6H), 7.01/*d“(1H); 6.93/s(1H); 6.89/"d"(1H); 5.5-6.0/b (NH2); 5.13/s (2H); 5.02/m (1H);
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t et rahydr opyran-4-ylam n (obtai ned gg} t et rahydr opyran- 4-one oxi ne by
hydrogenation) in 3.5 m N, N-di mathyla fam de (RT; reaction tine 310 h).
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mol )  Nagoppsucayi mde in 250 m dry N, N-di met hyI formam de. After
wor k- up, the raw material is purified by chromatogra- phy on silicagel
(sol vent: hexane-ethyl acetate 1:1). Analytical HPLC. tR = 11.85 mn (G ad
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5. 5- 6. 5AlPY(MidN)-7-yi-crdpkutyimathylspyrroliin Lvl)rmetf@neb/ s ( 3H) 3.35-3.5/m (2H);

3. 08/ M (e Fhe complirdt i€ 6Bl o865y b B&RPIM07 from 0.35 g (0.62 mmol) trans-
toluene-4-sulfonic acid 3-[4-amino-5-(3-benzyloxy-phenyl)-6-methyl-pyrrolof2,3-d]pyrimidin-
7-yl]-cyclobutylmethyl ester and 0.307 ml (3.08 mmol) D-prolinol (Fluka, Buchs, Switzerland)
in 3.5 ml N,N-dimethylacetamide (RT;, reaction time 114 h). Analytical HPLC: tz = 8.95 min
(Grad 1); ES-MS: m/e, = 498.3; NMR (DMSO-d6; not all signals reported): 8.10/s(1H), 7.25-
7.5/several m's(6H), 7.02/*d"(1H); 6.94/s(1H); 6.92/*d*(1H); 5.5-6.0/b (NH2); 5.13/s (2H);
5.06/m (1H); 4.37/bs (OH); 2.23/s (3H).

Example 113: cis-3-[4-Amino-5-(3-benzyloxy-phenyl)-6-bromo-pyrrolof2,3-d]pyrimidin-7-yl]-
cyclobutanecarboxylic acid methyl ester

The title compound is prepared in analogy to Example 103 starting from 12.9 g (30.11 mmol)
cis-3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo]2,3-d]pyrimidin-7-yi]-cyclobutanecarboxylic
acid methyl ester (see Step 3.1 above) and 6.07 g (33.12 mmol) N-bromosuccinimide in 250
ml dry N,N-dimethylformamide. After work-up, the raw material is purified by chromatogra-
phy on silicagel (solvent: hexane-ethyl acetate 1:1). Analytical HPLC: tg = 11.85 min (Grad
1); ES-MS: m/e, = 506.9 and 509.9; NMR (DMSO-d6): 8.14/s(1H), 7.3-7.5/several m's(6H),
7.09/*d“(1H); 7.05/s(1H); 6.98/*d“(1H); 5.5-6.5/b (NH2); 5.13/s (2H); 5.11/m (1H); 3.66/s
(3H); 3.35-3.5/m (2H); 3.08/m (1H); 2.568-2.7/m (2H).



31 OCT 31[905 -g?%rrpl e 114:
cis-3-[ -%\?ﬁ‘h benzyl oxy- phenyl) - 6- net hyl - pyrrol o[ 2, 3-d] pyri m din-7-yl]
- cycl obut anecarboxylic acid nmethyl ester The title corrpound is prepared in

anal ogy to Exanple 104 starting from6.6 g (12.6 mol) 31 oCT 2005
Ci s- 3-[ 4- am no- 5- ( 3- benzyl oxy- phenyl ) - 6- brono-pyrrol o[ 2, 3-d] pyri mdin-7-yl ] -
cycl obut ane- carboxylic acid nethyl est®}- of Exanpl e 113, 0.364 g (0.315
nmol ) tetrakistriphenyl palla- dium and 4.39 m (31.52 mml) tin

tetramet hyl (Fluka, Buchs, Switzerland) in 20 m dry N, N dirnethylformm de
(T=100-110C, sealed tube; reaction tinme=25 h). Analytical HPLC: tR = 11.67
m n (Gr@ka?n) Ie EEP4:NFs - 3414 2enimo-843-benzy)WAy- fHAMBPP6dBethppsyradid]2 SI-(Qﬂ?drﬁldTneP?IH-t ed):
8.07/s( FI? 25-7 5/several r? &6 , 7.03/"d"(1 H); 6.95/s(1 H);

6. 90/ " d WthytanscaijFBC' (ReYesieriars (2H): 4.90/ m (1H); 3 65/s (3H):
2.25/s ( t1tle|-:éﬁ\ré)ﬁﬂuﬂdls1— epared in analo to Example 104 startln fr0m66 12.6 mmol
cis-{3- [.E@Am no- %3 beﬁrzgl oxy- phe gy ) - 6- rTEP[h rro g( |md|)n 7-yl

1- cycl (ﬁﬁr@;[f'}aﬂﬁ'ﬁq AddenixyRheny) @tﬁfﬁ@@r&yrrp Yrﬁ'HHd'P'r? )dh%){ tang- Exanpl e

105 star f Qﬁd ;n&ﬁsh%sf\e'r of éxe{rﬂple 113 0. 364 (0 315 mmol) tetraklstrlphenyl palla-
am no- 5- nzy 0X &8 - 6- net hyl - py rro Qé yrimdin-7-ylI']-cycl obut
anecarb V'Int and 438Pdnira1 ﬁ?lmfé@’ﬁ 2] t%ﬁ”@twlék%ﬂicaﬁ witzenanghin R0 ImldRy M-
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IS puri y romat ogr ap vent ceta Anal th i cal
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ci s- 5- ( 3- Benzyl oxy- phenyl ) - 6- net hyl - 7- (3-pyrrolidin-1-ylnethyl-cyclobutyl)-7
H pyrrolo[2,3-d]pyrimdin-4-yla mne To a solution of 0.2 g (0.48 mmol)
cis-{3-] M’Ia(ﬂ5—cﬂ§{3a[dﬁ%mln0>@@!bﬂmylo)<y-ﬁhemd)k@-methyl-pyrrolop,3-d]pyrimidin-?-yl]-

pyrr ol o[§ g%gyritgjar‘iiciln' 7-yl]-cycl obutyl)-nethanol of Exanmple 115 in 2 n
dry pyri 8 ol'e 0 ca. -25C 0.159 g (0.96 nmol) p-tol uenesul fonyl

chl ori deTrer titleambohembund islobtainad irim@ogydoExahmtesmSSG;tianingrn@ncbﬁsigmi:ed-[ﬂor 1 h at

20 R ey BAEDAR A HANEE - Th TS A G
acid methyl ester of Example 114 and 0.216 mmol lithium aluminiumhydride in 20 m! dry
THF (T=0-5°C; reaction time 49 h). The product is purified by flash chromatography (solvent:
ethyl acetate). Analytical HPLC: tr = 3.13 min (shorty); ES-MS: m/e, = 415.4; NMR (DMSO-
d6): 8.07/s(1H), 7.25-7.5/several m’s(6H), 7.02/d“(1H); 6.94/s(1H); 6.89/*d"(1H); 5.5-6.0/b
(NH2); 5.13/s (2H); 4.84/m (1H); 4.62/t (OH); 3.53/t (2H); 2.8-2.9/m (2H); 2.35-2.45/m (2H);
2.24/s (3H); 2.2/m (1H).

Example 116: cis-5-(3-Benzyloxy-phenyl)-6-methyl-7-(3-pyrrolidin-1-ylmethyl-cyclobutyl)-7H-
pyrrolo[2,3-d]pyrimidin-4-ylamine

To a solution of 0.2 g (0.48 mmol) cis-{3-[4-amino-5-(3-benzyloxy-phenyl)-6-methyl-
pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutyl}-methanol of Example 115 in 2 ml dry pyridine cooled
to ca. -25°C 0.159 g (0.96 mmol) p-toluenesulfonyl chloride are added in 1 h in three por-
tions. Stirring continued for 1 h at —20°C and overnight at 0°C. To this reaction mixture is
added in 1 h under Argon 2 ml of pyrrolidine (T=0-5°C) and stirring is continued for additional
3 h. The reaction mixture is partitioned between ethyl acetate and water. After drying with
sodium sulfate the solvent is evaporated and the residue purified by flash chromatography
(solvent: ethyl acetate-MeOH-NH; aqu. (33%) 95:5:1). Analytical HPLC: tg = 9.28 min (Grad
1); ES-MS: m/g, = 468.2; NMR (DMSO-d6): 8.08/s(1H), 7.25-7.5/several m’s(6H),



3 h. Th% Sﬁa‘f%\j%ﬂﬂ mxture Is partitioned between ethyl acetate and water.

Af ter drf sodiumsul fate the solvent is evaporated and the residue
purified by flash chromat ography (solvent: ethyl acetate- MO+ N?ﬁ ggq, 2005
(33% 95:5:1). Analytical HPLC. tR=9.28 min (Gad 1); ES-M

468.2; NVR (DVBO-d6): 8.08/s(1 H), 7.25-7.5/several m s(6H), Case 4- 31991A

31 OCT 2005 -64 7.02/" d"(1 H); 6. 94/s‘(6f'|‘|); 6.89/"d"(1 H); 5.4-5.9/b (NH2);
5.13/s (2H); 4.77/m (1 H); 2.8-2.9/m (2H); 2.60/d (2H); 2.35-ca.2.5/m (6H);
2.23/s (3H); ca. 2.15-2.25/m (1 H); 1.6-1.7/m (4H). Exanple 117:
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cis-{3- g?agrlrﬁng % @nz@%y- pﬁéﬁ'}’ﬁbg HHFEII fdata r(reFr)% ed[) P %8’8?”%? anSdl n-7-yl
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in 3.5 Vi1 RY.I4 gl f gl by 0.442 m (6.33 nmol) trinethylenimne
( Fl uka, q157u72,rn (1%\5 ?Q/ng?%gfb%\'@ﬁ yt ical HPLC. tR = 9.22 min (Gad 1);

ES-M5: meo = 454.3; NWR (DVMBO-d6): 8.08/s(1 H), 7.25-7.5/several ms(6H)
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1-{3- [ 4R 12 BrripBuhd RZrL S2r¥a RINSTAYG 8 ESXERPIE 1 1%ysft£r%é’h8m3o 94 BY(b 8B -
cis-{3-[4-amino-5-(3-benzyloxy-phenyl)-6-methyl-pyrrolo[2,3-d]pyrimidin-7-yl}-cyclobutyl}-
methanol and 0.328 g (1.69 mmol) p-toluenesuifonyt chloride in 3.5 ml dry pyridine, followed
by 0.442 ml (6.33 mmol) trimethylenimine (Fluka, Buchs, Switzerland). Analytical HPLC: tg =
9.22 min (Grad 1); ES-MS: m/e, = 454.3; NMR (DMSO-d6): 8.08/s(1H), 7.25-7.5/several
m’s(6H), 7.02/*d“(1H); 6'.93/5(1H); 6.89/"d“(1H); 5.4-6.0/b (NH2); 5.13/s (2H); 4.76/m (1H),
3.11/°t" (4H); 2.75-2.90/m (2H); 2.54/d (2H); 2.35-2.45/m (2H); 2.22/s (3H); 2.03/m (1H); 1.9-
2.0/m (2H).

Example 119: cis-1-{3-[4-Amino-5-(3-benzyloxy-phenyl)-6-methyl-pyrrolo[2,3-d]pyrimidin-7-
yl]-cyclobutylmethyl}-piperidin-4-ol

The title compound is prepared in analogy to Example 116 starting from 0.35 g (0.84 mmol)
cis-{3-[4-amino-5-(3-benzyloxy-phenyl)-6-methyl-pyrrolo[2,3-d]pyrimidin-7-yi]-cyclobutyi}-
methanol and 0.328 g (1.69 mmol) p-toluenesulfonyl chloride in 3.5 ml dry pyridine, followed
by 0.87 g (8.44 mmol) 4-hydroxypiperidine (Fluka, Buchs, Switzerland). Analyticat HPLC: tr =
8.76 min (Grad 1); ES-MS: m/e, = 498.2; NMR (DMSO-d6; not all signals reported):
8.07/s(1H), 7.25-7.5/several m’s(6H), 7.01/*d"(1H); 6.94/s(1H); 6.89/*d"(1H); 5.13/s (2H);
4.76/m (1H); 4.51/d (OH); 2.22/s (3H).
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i n- 7- y| Trrestitle @aHpoLUAB i Wk parel i @halegytolEsdmpléret & srgingTiem 0idd ¢ (@eapmold | s
prepared in anal ogy to Exanple 116 starting from0.35 g.(0.84 nnol)

cis-{3- [Clﬁ-‘@n[i“rﬁfﬂ’BQ@?,@bQ%‘Zy"P@kPb%@rﬁfﬂ)&”@d‘ﬁﬂ ‘H?llzs:bg/]PVWP@[Q?ﬁutﬂr’f}??‘i’fﬁ'i}'di n-7-yl
1 - cycl obpdtihnol aRBIONEBAY (18.6%%0?)3;&1&,&%56@0%1&1@ah@.slﬁmawéﬁnemél, fohblved i de
in 3.5 mM dry pyridine, followe by 0.631 m (6.33 nmol) rolinol (Fluka,
Buchs, SHiG6% MLRI3 MUR BPreiapl (Ehike; Burhs: Syitogriand).Ancbrisal HLCHE=NED m ca =
498. 2; FMSH i |d ac PRED- 46 ot - .

7.25-7. %é§er a ,%ésr\(ag_o /@"7%%6/23@'%4 T 6. gg/ i?%s%ﬁ%ﬁgéy ﬁ%%d@ozlséwz?: 6.0/ b
(NH2) ;  5.287 §lseyerd) ms{SHR /7AD" () &194/5( 1) ©B9 4"t 4-§.8la)(NHDanbbls 121
5-(3-B . A | o[ 2, 3-d i mdin-4-ylam T

col 1 onat BTRERY dedn iopr Ak pif 0l oL 2 Sdlpyrim din-dylamne o @

5- (3- benzyl oxy- phenyl ) - 7H pyrrol o[ 2, 3-d] pyri m di n-4- ylam ne (see WO

97/ 2816 ' G LI f O W’_ . i . -mq_l,
br orrdsuc@éréh:{rér#"?négié %J@ll@k’énﬁhgﬁ') @8 s ?ﬁr ﬁgﬁ\/{gs‘jﬁﬁlﬁﬁ?'nuedgrgﬁ%a. 10C for
30 mi n diec s@viinmdfgitt g (3. RMmothe (pberayiixywhenylby Mwurrol[2, 8ddipyrigddioft  and
washed : | ol f ' ' f ying for
24 n at "RHGeEeiG SR P} REVNN QR ARe PR g0 S REVALY, "0 op
wi t hout bremosuecinpuide fare addeshat cad d0IG. rfdiig was eortiabed ahcahd 0°@ ifaradOeith fndom t he
not her | | u o] ) | 1o | HRLE tR =
0. 07 moy B g Pl BapBEOERARS Gt of 4RRRuneRUHREBWETEN: o 651 ¢
(NH);  dimethylfformamide and hexane. After drying for 24 h at 30-35°C under vacuum, the title

compound is used in the next step without further purification. Additinonal material can be

obtained from the mother liquor through chromatography on silicagel. Analytical HPLC: tg =

10.07 min (Grad 1); ES-MS: m/e, = 394.9 and 396.9; NMR (DMSO-d6): 12.55/s (NH);

8.06/s(1H), 7.25-7.5/several m’s(6H), 7.07/*d"(1H); 7.03/s(1H); 6.98/d"(1H); 5.5-6.0/b

(NH2); 5.12/s (2H).

I Example 122: 5-(3-Benzyloxy-phenyl)-6-ethyl-7H-pyrrolo[2,3-d])pyrimidin-4-ylamine
In a sealed tube 12.53 g (31.7 mmol) 5-(3-benzyloxy-phenyl)-6-bromo-7H-pyrrolo[2,3-
d]pyrimidin-4-ylamine, 32 ml (158.5 mmol) tin tetraethyl (Aldrich), and 7.32 g (6.34 mmo!)
tetrakis triphenylphosphin palladium are heated under Argon at S0°C for 66 h (reaction con-
trol by HPLC and MS). After that time, the reaction suspension is filtered on hyflo and the
solvent evaporated on a rotavap under high vacuum at 50-60°C. The residue is partitioned
between ethyl acetate and water. The organic phase is dried over sodium sulfate and is
evaporated. The residue is purified by chromatography on silicagel (ethyl acetate-methanol
95:5). Crystallization is done from acetone. Analytical HPLC: tg = 10.43 min (Grad 1); ES-
MS: m/e, = 345.1; NMR (DMSO-d6): 11.65/s (NH); 8.03/s(1H), 7.25-7.5/m and 6.85-7.1/m
(9H), 5.5-6.0/b (NH2); 5.14/s (2H); 2.54/q (2H); 1.14/s (3H).



8. 06/5( 5/ several ms(6H), 7.07/"d"(1 H); 7.03/s(1 H;

6.98/"d" ?!‘1_2%3 31%9‘5‘\6 0/b (NH2); 5.12/s (2H). Exanple 122:

5- (3- Benzyl oxy- phenyl ) -6-et hyl - 7H pyrrol o[ 2, 3-d] pyri m di n-4-ylam ne |n

seal ed tube 12.53 g (31.7 mmol) 3T ocr 2005
5- (3- benzyl oxy- phenyl ) - 6- brono- 7H-pyrrol o[ 2, 3- d] pyri m di n-4-ylam ne, 32 ni
(158.5 mmol ) tin tetraethyl (Aldrich),-@hd 7.32 g (6.34 nmol) tetrakis

tri phenyl phosphi n pal | adi um are heated under Argon at 90C for 66 h (reaction
con- trol by HPLC and MS). After that time, the reaction suspension is

fi1teredfinilyibe: adnd fitns-391 ¥hiiho-8YaRRNAISH.- ;Sﬂéngl)fGOétﬁW}ﬂ/rr‘émﬂ?B- hi gh vacuum

at 50-6 € residue is partitione between et acetate and water. The
or gani ¢ Pryyaiding? -yl ceokpianccamxyiia 24 methy! 8818" | s~ evaporat ed. The resi due

i's purifaeade s 289953 FRAY) 803 %hiﬁ%@heags layétmg%t agr?aesr@tmﬂgﬁm»d%%ﬁ)

Crystallization is rom acet one
1); ES- )Nmmm 339 399 mmommppmgdd:@)assmm eFbengteland 26803 ( K13 mmol) 18—

[ 25 MBALEAT il N gl BN AL 3 0P A 215 (21

E:I ]r anfi % henoBraf ﬁdwétheeewnzybmwcmetaylge):arﬁog,thhyalc;dpyethmll e5tex, dissolved in Qr(r;lf L 2
g (2 74 Shedl (b H S EbE e SRS bei1F i, Al s 0 I ST O T
a7 e et s ek 1,
0L ) eSS S S vl o DN B T R P el T
aci d netdiyin sefbtergnddionsentraed inn/aﬁuodTherrydé\leddcmphgrﬁédnnMBpéeated by flakled
dropV\nseln 15 mn (ther tirrin wor k-up

TP S e Omasonty ettty BbuAt 8 378 st Bbians e S wsi, B Bhre Y

resi due HBL(DaﬂBIadIZBpned bet ween water and ethyl acetate. The organic |layer is

our 11 e SRS h5 B R CRr OB Esth R M A I MG Bl e 1 2)
The rat ig)12/68 H)07 BriagisevesaiMR's(6H), BODUE"(1H9); 8D6(IpIH); BIRULCH" (G‘Iﬁm)s 118 {NH2);
(Agf,'rsg e 15/sF()5§) A& A5 3% 7R B3 381ibHy: 508 (1. Ledim Gl oV BH).

trans: Analytical HPLC: tg = 12.65 min (Grad 1); ES-MS: m/e, = 457.0; NMR (DMSO-d6):

8.37/s(1H); 7.3-7.5/several m's(6H), 7.11/d“(1H); 6.97/s(1H); 6.93/*d*(1H); 5.15/s (2H);

5.11/m (1H); 3.70/s (3H); 3.3-3.5/m (3H); 2.72/m (2H); 2.62/q (2H); 1.06/t (3H); NH2 not visi-

ble.

Example 124: cis-{3-[4-Amino-5-(3-benzyloxy-phenyl)-6-ethyl-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutyl}-methanol ‘

I Inanalogy to Example 105, 0.73 g (1.56 mmol) cis-3-[4-amino-5-(3-benzyloxy-phenyl)-6-
ethyl-pyrrolo[2,3-d)pyrimidin-7-yl]-cyclobutanecarboxylic acid methyl ester of Example 123
are reduced with 69 mg (1.73 mmol) lithium aluminiumhydride in THF. Reaction time: 18 h at
0-5°C. Analytical HPLC: tg = 11.15 min (Grad 1); ES-MS: m/e, = 429.1; NMR (DMSO-d6):
8.10/s(1H); 7.3-7.5/several m’'s(6H), 7.04/*d“(1H); 6.93/s(1H); 6.90/d"(1H); 5.4-6.0/b (NH2);
5.15/s (2H); 4.75/m (1H); 4.63/t" (OH); 3.60/t (2H); 3.03q (2H); 2.61/q (2H); 2.14/q (2H);
2.24/m (1H); 1.07/t (3H).

Example 125: trans-{3-[4-Amino-5-(3-benzyloxy-phenyl)-6-ethyl-pyrrolo[2,3-d])pyrimidin-7-yl]-
cyclobutyl}-methanol

In analogy to Example 105, 0.49 g (1.09 mmol) trans-3-[4-amino-5-(3-benzyloxy-pheny!)-6-
ethyl-pyrrolo[2,3-djpyrimidin-7-yl]-cyclobutanecarboxylic acid methyl ester of Example 123



8. 12/5(& IS-% 1 %I—é 5/several ms(6H), 7.07/"d"(1 H); 6.96/s(1 H); 6.91/"d"(1
H: 5 5845 CNM): 5.15/s (2H): 4.81/m (1 H): 3.67/s (3H): 3.49/q (2H):
3.03/m (1 Hy; 2.62/m(414); 1.08/t (3H). trans: Analytical HPLC tR = 12.65
nin (Gad 1); ES-MS: meo = 457.0; NVR (DVMSO-d6): 8.37/s(1 H); 31 OCT 2005
7.3-7.5/several ms(6H), 7.11/"d"(1 H); _6.97/s(1 H); 6.93/"d"(1 H); 5.15/s
(2H); 5.1 1/m (1 H); 3.70/s (3H); 3.3-§ 5/ m(3H); 2.72/m(2H); 2.62/q (2H);
1.06/t (3H); NH2 not visi- ble. Exanple 124:

ci s-{3-[4- Ami no- 5- (3- benzyl oxy- phenyl ) -6-et hyl -pyrrol o[ 2, 3-d] pyri m di n-7-yl ]
- cycl obrd rebycatbivitadb alg (Hrﬁ&am&io@gmm doraininehylifiBe ifDTHB. RedctiobGinferat h at

oL LR BB B e S O PP Gl o B TMS L6533 1 VM BMRR Y est er

of Exanplie/staI); 783¢6rs@det@eﬁu smsmh 76:95/@!;(18; 67Q5/@pr«94))6 bo}:dsﬂ(um) 8lagion (wmydrl de
in THF. Reaction ti -5C, _Anal yti cal (Grad

. TES Rao b OB s RREY (it haeyim CHY s 310 s (25 2855 Gl 2o/

n s(6H) 2% Qé&/rﬂé(kl) h‘DOS/tQ?:}Q)?‘/S(l H:. 6.90/"d"(1 H); 5.4-6.0/b (NH2);
5. 15/ s( : (OH): 3.60/t (2H); 3.03q (2H): 2.61/q
(2H): 2. 14/q (2H) 2 24/m(1 ; 1 07/t(3H). Exanple 125:

trans- {Iﬁ_xéfﬁgmzeocésc(% -BERTISPRNCRIEEI B SIbrdn [t o bR i - 7oy

|1- cycro | h ahal ogy to I'eé 105, ("1. 09 'Mmo
ns- 3- [ 4PWr dipyriridined-laginexy - phenyl ) - 6- et hyl - rrol o[ 2,3-d] pyri md

py
al'31051 e S bnPYisRLS PSRRI bnd ofEachofh BloloGe ERudthol XA RFrk o ©
(illou r9n'lni grﬂwdﬂﬁjmmh) Cl?t-l!éi.-[li!:@ramp'rﬁzt_ﬁ b@rlmfio_xlphﬁ'a\tl) 6@”5’@)’?@1@1]2)'?( ﬁlpa(flmldm.(?- tR =
7.5-7. o) et Ot e irl Ot i ToA 4y 0118 SRR ol gyéilde n
5. 4- 6. 02l dN-RyridineSfoliGiead B RmI pyrrotfing. (ThEreactiopgds tortrqliespy tig. SadlyticabH) ; ca.
3. 3-3. 44@%_.2@:' 9%19h ek, 398! We, (2482 0. 5048 (BMS-u) not b Sdrais(2H) -

Exanpl e X
ci s- 5- ( BorBat)z§.1 Ble(Hhe.Ryl. $/sévarahmis(oR)( 3-.0p5/d(BiH); Gi 96/ R, reedd* C1¢) .48/ 1 ) - 7H

- pyrrohqlA. 3-18lPsH) R MR ARy 2858%2H); 1.06/ (3H).

Example 127: cis-5-(3-Benzyloxy-phenyl)-6-ethyl-7-[3-(4-methyl-piperazin-1-ylmethyl)-
cyclobutyl]-7H-pyrrolo[2,3-d]pyrimidin-4-ylamine

The title compound is prepared in analogy to Example 116 from cis-{3-[4-amino-5-(3-
benzyloxy-phenyl)-6-ethyl-pyrrolo[2,3-d]pyrimidin-7-yl}-cyclobutyl}-methanol of Example 124,
p-toluenesulfonyl chloride and N-methylpiperazine. Analytical HPLC-MS: tgr = 1.40 min (Grad
1); ES-MS: m/e, = 511.45.

Example 128: cis-7-(3-Azetidin-1-ylmethyl-cyclobutyl)-6-ethyl-5-{3-[(Z)-2-eth-(E)-ylidene-
hexa-3,5-dienyloxy]-phenyl}-7H-pyrrolo[2,3-d]pyrimidin-4-ylamine

The title compound is prepared in analogy to Example 116 from cis-{3-[4-amino-5-(3-
benzyloxy-phenyl)-6-ethyl-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutyl}-methanol of Example 124,
p-toluenesulfonyl chloride and trimethylenimin (Fluka, Buchs, Switzerland). Analytical HPLC-
MS: tgr = 1.51 min; ES-MS: m/e, = 468.45.

Example 129: cis-1-{3-[4-Amino-5-(3-benzyloxy-phenyl)-6-ethyl-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutylmethyl}-piperidin-4-o}

The title compound is prepared in analogy to Example 116 from cis-{3-[4-amino-5-(3-
benzyloxy-phenyl)-6-ethyl-pyrrolo{2,3-d]pyrimidin-7-yl]-cyclobutyl}-methanol of Example 124,



The titl m%qléqul S prepared in a one pot reaction in analogy to Exanple
116 startlngfrom 0.2 g (0.46 muol)

ci s-{3-[4-am no-5-(3- benzyl oxy- phenyl ) -6-ethyl -pyrrol of 2, 3-d] pyri g&dbgi, 5005
yl']-cycl obutyl }-nmet hanol of Exanple 124 and 0.18 g (0.92 mmol)

p-tol uenesul fonyl chloride in 2 m dry gyridi ne followed by 2 m
pyrrolidine. The reaction is controll ed® y tic. Analytical HPLC tR = 9.61
mn (Gad 1); ES-Ms: meo = 482.0; NWVR (DMSO-d6; not all signals re-
ported): 8.12/s(1 H); 6.9-7.5/several ms(6H), 7.05/"d"(1 H); 6.95/s(1 H);
6. 92; " (()lolb’é:neéﬁlfén)ﬁcﬁlbbde aNtH2)HydRoxdpiperididdtl) Fluka, Buchs,(Switdetla2d)6RhajyticaH) ;
1.06/t ”

ci s-5- (3}3'%1!92'5%0{)? ﬁﬂéWP)E%N&WFQ 7X'3:484- net hyl - pi perazi n- 1-yl net hyl ) -
cyclobutyl]-7Hpyrrol 0[2 3- d] pyri mdin-4-ylamne The title compound is
prepared_in analoy 116_from cjs-{ -am no- 5- (.3- .
benzyl oxEX@3RRIG A0 gﬁ'sé( 32@ @WIW[EZ(%b%’}%’W rﬁ’ihlhﬂl -G-e{hvf- Pﬂy‘éPgb’m]W'}'mm‘hanol

of Exa”pV%/l}Jc%éiob%hﬁ&lglFWﬁdﬁbfn@Wb -nedth&idide and N-met hyl pi per azi ne.
Anal yti cal 40 mn f ad 1); ES-M5: meo = 511.45. Exanple
128: The title compound is prepared in analogy to Example 116 from cis-{3- [4 amino-5-(3-

c1 5 7- (IoRBI e AN b BRI LB o Skl iRt op Rk g dene

en frolo rimdin-4-ylam ne
title coﬁﬁ@Uﬁ@PS éow'ééﬂéfl@ﬂa%%amal' (i, b@@h@h‘]m egand)ofinalytical HPLC- MS

cis-{3-[ f-am 512 4
benzyl oxy phggy 5'— -M% rP/epyrrolo8 2,3-d] pyrimdin-7-yl]-cyclobutyl}-methanol

of Exanple 124, p-tol uenesul fonyl chloride and trimet hyl eni m n (Fl uka,

Buchs, SE;&%EI%' lﬁqdés 5’943%&{2&5% -phEthyy-6- WMy ¥- 7B Titekrah a8 fyrark @ MrningY-S8thyi)-

468. 45
1-{ 3- [ 4- pydlotytyi)-(13-pyeale]d, Sdlpypmédipyyl@nieehy| - pyrrol of 2, 3-d] pyri mi din-7-yl]-

cycl obut XhaTApRRAL bl AlanEhyih EhamBRTABIS b3 BiRRRIAs!. anal oy

to Exanp romcis
benzyl ox gxerpzlyéqxwpﬁewl)aﬁ-leww pywoloj2¢- Q]pSnm]dpyﬁyﬂacﬁclquFtyI}uh]eihgndl obicanhgle f24,hanol

of Exampl & 0 I jor i de
e o T T
= 1. 49 nHRLCE$SMR:= hbeoim B3-MSABn/exanpK8. 130: cis-((R -1 -{
3- [ 4- Am no- 5- ( 3- benzyl oxy- phenyl ) -6-et hyl -pyrrol o[ 2, 3-d] pyri m di n-

Example 132: Test for activity against IGF-I induced IGF-IR autophosphorylation using the

cellular “Capture ELISA” test

The cellular “Capture ELISA” test is carried out as described above. The ICs, values for

some of the compounds of the present invention are given below:

Compound from Example I1Cs0 (M)

1 0.062
2 0.03

9 0.042
10 0.07
14 0.03
22 0.08
23 0.031
24 ' 0.095
26 0.055

27 0.05



7-yl}-c ngQgﬁg%ﬂEthyl}-pyrrolidin-2-y|)-nethano| The title conpound is
prepared’ih analogy to Exanple 116 from cis-{3-[4-am no-5-(3-

benzyl oxy- phenyl ) - 6-et hyl -pyrrol o[ 2, 3-d] pyri m di n-7-yl]-cycl obutyl }-nmet hanol
of Exanple 124, p-toluenesul fonyl chloride and D prolinol (Fluki} &t ne005
Switzerland). Analytical HPLGMS: tR = 1.48 mn; ES-M5: nfeo = 512.48.
Exanpl e 131: - 69 -

ci s-5-(3-Benzyl oxy- phenyl)-6-ethyl-7-{3-[(tetrahydro-pyran-4-yl am no) - et hyl
]- cyclobutyl}-7H pyrrolo[2,3-d] pyrimdin-4-ylamne The title conpound is
prepared in anal ogy28 o Exanple 116 from ci s-{3-[ 43.6%1 no- 5-( 3-
benzyloxy-phenyl)-6-§thyl-pyrrolo[2,3-d]pyrinidiqég-yl]-cyclobutyl}-nethanol
of Exanple 124, p-? | uenesul fonyl chloride and t %rahydropyran-4-y|anin
(see Exanple 111). 4malytical HPLC-Ms: tR = 1.5®.04n; ES-MS: nfeo = 512.49.
Exanpl e 132: Test fgr activity against | G-I ind%gﬁf |G~ 1R

aut ophosphoryl ati on %sing the <cellular "Capture SA" test The cellul ar
"Capture ELISA" tesgqis carried out as described @pgve. The | C50 val ues for
sonme of the conpounds of the present invention are given bel ow. Conpound
from Exanpl el C50 (M7 10. 062 20.03 90.042 100.07 148T®3 220.08 230. 031

240. 095 260. 055 270795 Case 4-31991 A 31 OCT 200% g%9-

75 0.05
77 0.05
81 0.08

, 83 0.052
88 0.057
90 0.09
95 0.08
96 0.05
98 0.04
102 0.06
109 0.15
110 0.14
112 0.09
116 0.15
117 0.13

Example 133: Tablets
Tablets comprising 50 mg of active ingredient, for example one of the compounds of formula
| described in Examples 1 to 131, and having the following composition are prepared in cus-

tomary manner:

Composition:

active ingredient 50 mg
wheat starch 150 mg
lactose 125 mg

colloidal silicic acid 12.5mg



280. 05 éég Q% égg 04 500.011 510.03 570.018 700.05 750.05 770.05 810.08

830. 052880 g 60.09 950. 08 960. 05 980. 04 1020.06 1090.15 1100.14 1120.09
1160. 15 1170. 13 Exanpl e 133: Tablets Tabl ets conprising 50 ng of3§céh¥e2005
i ngredi ent, for exanple one of the conmpounds of fornula 1 describe n
Exanples 1 to 131, and having the follow ng conposition are prepared in cus-
tomary manner: Conposition: active iha?édient 50 ng wheat starch 150 ng

talc 22.5mg
magnesium stearate 2.5 mg
Total: 362.5 mg

Preparation: The active ingredient is mixed with a portion of the wheat starch, with the lac-
tose and the colloidal silicic acid and the mixture is forced through a sieve. A further portion
of the wheat starch is made into a paste, on a water bath, with five times the amount of wa-

ter and the powder mixture is kneaded with the paste until a slightly plastic mass is obtained.

The plastic mass is pressed through a sieve of about 3 mm mesh size and dried, and the re-
sulting dry granules are again forced through a sieve. Then the remainder of the wheat
starch, the talc and the magnesium stearate are mixed in and the mixture is compressed to

form tablets weighing 145 mg and having a breaking notch.

Example 134: Soft Capsules
5000 soft gelatin capsules comprising each 50 mg of active ingredient, for example one of

the compounds of formula | described in Examples 1 to 131, are prepared in customary

manner:
Composition:

active ingredient 2504¢
Lauroglykol 2 litres

Preparation: The pulverized active ingredient is suspended in Lauroglykol® (propylene glycol
laurate, Gattefossé S.A., Saint Priest, France) and ground in a wet pulverizer to a particle
size of approx. 1 to 3 um. 0.419 g portions of the mixture are then dispensed into soft gelatin

capsules using a capsule-filling machine.



| act ose 125 | loidal silicic acid 12.5 ng Case 4-31991 A 31 OCT 2005
- 70- taF%i%%gﬁﬁﬁqgagnesiun1stearate2.5 nmg Total :362.5 ng Preparation: The
active ingredient is mxed with a portion of the wheat starch, with the |ac-
tose and the colloidal silicic acid and the mixture is forced t hPdu§hTa2005
sieve. A further portion of the wheat_starch is made into a paste, on a
water bath, with five times the anount7bf wa- ter and the powder m xture is
kneaded with the paste until a slightly plastic nass is obtained. The
plastic mass is pressed through a sieve of about 3 nm nesh size and dried,
and theCIfmssulting dry granules are again forced through a sieve. Then the
remai nder of the wheat starch, the talc and the magnesium stearate are
m xed in and the m xture is conpressed to formtablets weighing 145 ng and
havi ng 3 RicBRibDSY BOfofhulalFxanpl e 134: Soft Capsul es 5000 soft gel atin
capsul es conprising each 50 ng of active ingredient, for exanple one of the
conpounds of formula | described in Exanples 1 to 131, are prepared in
g%?'on: active ingredient 250 g Lauroglykol 2
pul¥feri zed active ingredient is suspended in
Holaurate, Gattefosse S. A, Saint Priest,

™38 erizer to a particle size of approx. 1 to 3
m 0.419 g portions of the—mxturgy are then dispensed into soft gelatin

e glycoly

capsul es using a capsul efffillf ng/rhachi & Case 4-31991 A 31 OCT 2005
R N N/
1

R,

wherein

nis from Q to 4,

R, is hydrogen, unsubstituted or substituted lower alkyl or halogen,

R2 is lower alky! substituted by hydroxy, unsubstituted, mono- or disubstituted amino or by a
heterocyclic radical; a radical Rs-(C=Y)-Z-, wherein Rs is unsubstituted or substituted lower
alkyl, unsubstituted, mono- or disubstituted amino, a heterocyclic radical, or free or etherified
hydroxy, Y is oxygen, sulfur or imino, and Z is either not present, lower alkyl or amino-lower
alkyl; or a radical Rg-sulfonylamino-iower alkyl, wherein Rg is unsubstituted or substituted
lower alkyl, unsubstituted, mono- or disubstituted amino or phenyl optionally substituted by
lower alkyl, lower alkoxy or nitro, with the proviso that R; is not carboxy, lower alkoxycar-
bonyl or lower alkyl substituted by hydroxy if nis 0, R, is hydrogen, R, is benzyl and X is -O-,
R3 is lower alkyl, hydroxy-, amino- or halogen-substituted lower alkyl, hydroxy, cyano, lower
alkoxy, lower alkanoyl, lower alkanoyloxy, amino, mono- or di-lower alkylamino, lower alka-
noylamino, carboxy, lower alkoxycarbonyl or halogen, wherein the R3 substituents can be se-
lected independently of one another if n>1,

R4 is a radical R;-CRg(Rg)-, wherein R; is cyclobutyl, cyclopentyl, cyclohexyl, phenyl, furyl,
pyrrolyl, thienyl or pyridyl, said R; substitutents being optionally substituted by one or more
radicals selected from lower alkyl and halogen, and Ry and Ry are independently of each
other hydrogen, lower alkyl or halogen, and

X is selected from -O-, -NH- and -S-,

or a salt thereof.



-71 d ajns. onpound of formula | wherein nis fromO to 4, R is
hydrogeﬁngﬂﬁiﬂggﬁgtuted or substituted |ower alkyl or halogen, R2 is |ower

al kyl substituted by hydroxy, unsubstituted, nono- or disubstitufgdy@pi 599"
by a heterocyclic radical; a radical R5- (C-Y) Z-, wherein RS is
unsubstituted or substituted |ower alk unsubstltuted nono- or

di substituted am no, a heterocyclic raa¥6al or free or etherlfled hydr oxy,
Y is oxygen, sulfur or imno, and Z is ei t her not present, |ower al kyl or

am no-lower alkyl; or a radical R6-sulfonylam no-lower alkyl, wherein R6 is
unsubstituted or substituted |ower alkyl, unsubstituted, nono- or

di subst t ted am po, or tional |l bstituted by |ower alkyl, |ower
al koxy ﬁP'E"PBU”‘S\PEfH"rPlﬂ%?Bg‘ERFggS ' flgim é/?QWH%reWot carboxy, |ower al koxycar -
bonyl op ,gﬁmrotalzkyl substltut ed by hydroxy if nis O, R is hydrogen, R4 is

benzyl and X is -0- s | ower oxy-, am no- or
hal ogenRsiﬁJB‘ldeQﬁ"eH”?WPtegl q{ﬁ“bStﬁk}'&PcyBWr %’Véﬁbha'%ﬁﬂer al koxy, | ower

al kanoyR, jd newefanﬁwgaeguutemsy hdio mrﬂ%ﬁ!%lrtut@ﬁ iflbnd- mrsuaéthwearsnnﬁo or't?)"@r
al ka- noyl am no, ‘car boxy ower al'koxycarbonyl or hal ogen, wherein the R3

subst i t Delgrsyelisrradisals afad'@%t%dcrxbépé'mféﬂﬂ IRs IoWnsyhetityiesiaisubstitutad iowers i s a

radi cal gy (fR&(HSRlted, ]Mzs%ebm%smﬁnéw&h%ua%laaer&eyei.cor%%%vbr fre 6f e
phenyl , furyl, pyrroly hi enyl pyridyl, said substitutents being

opt i onahYgrosuYsisiokyaesd SUiur oRiNiaR, ansk & 1s eithar polipsesant dewerdlky! oreminadewer ky |
and hal QQﬁa?ré‘Péh&?Ra@ f lazrfia.ﬁo hdh%%ﬁgﬂ%fe}éfnﬁ ﬁﬁ_ﬁ%ﬂbﬁtﬂ&%@ rQMtS?sftﬁEé‘J‘ | over

al kyl or ogen, ected from -0- a sal
t her eof Iovx@aekyuueqmmt@lrr@m ongjsubstituted awn@ombanxi ooflonablmubsiltute@btor di ng

to C.l ai MT aWQI?FoWe'P alkay or rﬁler,ng\ fhe p‘}ovnso that R; is not carboxy, lower alkoxycar-
bonyl or lower alky! substituted by hydroxy if n is 0, R, is hydrogen, R, is benzyl and X is -O-,

Rs is lower alkyl or lower alkoxy, wherein the R; substituents can be selected independently
of one another if n>1,

R, is a radical R;-CRg(Rg)-, wherein Ry is cyclobutyl, cyclopentyl, cyclohexyl, phenyl, furyl,
pyrrolyl, thienyl, pyridyl or pheny! substituted by one or more substitutents selected from
lower alkyl and halogen, and Rg and Ry are independently of each other hydrogen, lower al-
kyl or halogen, and

X is selected from -O-, -NH- and -S-,

or a salt thereof.

3. A compound of formula | according to claim 1, wherein

i nisO,
R, is hydrogen, unsubstituted or substituted lower alkyi or halogen,
R; is lower alky! substituted by unsubstituted, mono- or disubstituted amino or by a hetero-
cyclic radical; a radical Rs-(C=Y)-Z-, wherein Rs is unsubstituted or substituted lower alkyl,
unsubstituted, mono- or disubstituted amino, a heterocyclic radical, or if Z is present is also
free or etherified hydroxy, Y is oxygen, sulfur or imino, and Z is either not present, lower alkyl
or amino-lower alkyl; or a radical Re-sulfonylamino-lower alkyl, wherein R is unsubstituted or
substituted lower alkyl, unsubstituted, mono- or disubstituted amino or phenyl optionally sub-
stituted by lower alkyl, lower alkoxy or nitro,
R, is benzyl, and
X is selected from -O-, -NH- and -S-,

or a salt thereof.



R, is hydro ubstituted or substituted | ower al kyl or halogen, R2 is
| ower €3$§§§Bgyp§uted by hydroxy, unsubstituted, nono- or disubstituted
amno or by a heterocyclic radical; a radical R5-(C=Y)-Z-, wherein R5 is
unsubstituted or substituted |ower alkyl, unsubstituted, nono- ofl OCT 2005
di substituted am no, a heterocyclic radical, or free or etherified hydroxy,
Y is oxygen, sulfur or imno, and Z i s" & ther not present, |ower al kyl or

am no-lower alkyl; or a radical R6-sulfonylam no-lower alkyl, wherein R6 is
unsubstituted or substituted |ower alkyl, unsubstituted, nono- or
disubstituted am no or phenyl optionally substituted by lower alkyl, |ower

al koxy or nitro, r ovi i s not carboxy, |ower alkoxycar-
bonyl or I%V\%’P ‘é‘l"ﬁf?ﬁ%’ﬂﬂ’gﬁ F?%Ftoé ”%Wﬂ?'ﬂ} €®"n is 0, R is hydrogen, R4 is
benzyl apgX is -0-, R3 is lower alkyl or Iower al koxy, wherein the R3
substituents can be sel ected i ndependently of one another if n>1, R4 is a

radi cal RyisdxE[agen. unsyhgiitdted orpubstiteted fowsiially! oriAaeasPent yi , cycl ohexyl ,
phenyl , %’r&%wer%él%s&ﬂuteé bgf:s%mbsm@néalhebéroc%nmfaraéi asfuér%émﬁu(fceﬂflw one or

nor e subs itutents selected Trom | ower alkyl hal ogen, and and RO are

i ndepencwhereip Reis srsubsitutrd orsubstiytad loveralkyl ainsukstituted, manegiisubstituted; s
sel ect ed, gy hgferocyéﬂll'ra fad, oS‘f Zi V\ﬁgFes@nﬁélakotfréper @r@therﬁeﬁ'ﬁ&&r‘%@%%doﬁ&en

fornulalaccorlngtocalm rein nis 0,
unsubst i sulfuedr igNne @9 is eitber naweeseat, kger @tkyhen afgl@n-low allsﬂ IWJWethe frewdo

substi t l{fwgfj% %’nd@%ﬁ%ﬁf %rgp&%ggllé L 5_|§‘_waé\?\/'(:]aﬁéjpéﬁd %? IBQ/eIaQ]( dr Shitic grepgfkﬁr 0-

cyclic ra erein 'S uns bstltute
subst i t uf Belislroore- caldisybstituted satise ot aheléroayolitoadioal; o 8 ndrdical Ratsatioraamiop- a

Eegregg CWS\ﬁv(érCalﬁg\dwﬁ@r%fn R, rlf Pﬁsgbs'tlﬁn&f S’P%tstltgfsegqi)\ﬁgr al{< l%s%%tﬁlt]t?gyg%b&dqro

aI kyl  ofisubstitubed aneo onlpkghy! optiormlly sdbstititedRby ser ailyl, mwen@mocwer nigioky |

wher ei n FE%GS 3 gps tituted or substituted |ower alkyl, unsubstituted,
nono- P S uted am no or phenyl optionally sub- stituted by | ower

al kyl, ImWafelajtmﬁgmeO-,nNt-r-@ndm-,i s benzyl, and X is selected from-0-, -NH

and -S 'or a salt thereof.

5. A compound of formula | according to claim 3, wherein

nis 0,

R, is hydrogen, unsubstituted or substituted lower alkyl or halogen,

R2 is lower alkyl substituted by amino, N-lower alkylamino, N,N-di-lower alkylamino or by an
unsubstituted heterocyclic radical; or a radical Rs-(C=Y)-Z-, wherein Rs is lower alkyl, mono-
or disubstituted amino or a heterocyclic radical, Y is oxygen, sulfur or imino, and Z is amino-
lower alkyl if Rs is lower alkyl and not present if Rs is a heterocyclic radical or mono- or
disubstituted amino,

R4 is benzyl, and

X is selected from -O-, -NH- and -S-,

or a salt thereof.

6. A compound of formula | according to claim 3, wherein

nis 0,

R, is hydrogen, unsubstituted or substituted lower alkyl or halogen,

Rz is lower alkyl substituted by unsubstituted, mono- or disubstituted amino or by a hetero-
cyclic radical having from 4 to 8 ring members and from 1 to 3 heteroatoms whereby at least

one heteroatom is nitrogen and the binding of the heterocyclic radical to lower alkyl occurs



or a salt thereof . Case 4-31991A 31 OCT 2005 -73 4. A conmpound of fornula I
accordi965?64%pgﬂﬁ13, wherein nisO, R is hydrogen, unsubstituted or
substituted | ower al kyl or halogen, R2 is | ower alkyl SUbStitUtQE¢%Ff12005
substituted heterocyclic radical; a radical R5-(C=Y)-Z-, wherein 'S
unsubstituted or substituted | ower al kyl, unsubstituted, nono- or

di substituted am no, a heterocyclic rddi-cal, or if Zis present is also
free or etherified hydroxy, Y is oxygen, sulfur or irnino, and Z is either
not present, |ower alkyl or am no-lower alkyl, with the proviso that Zis

not pr eﬁsrétni%?(érpr\hﬁ‘g’ ahk ¥l rabiicafiR-IG=\) PBRhéErk VR, i8M6Ivef dII1, [UsEEstiRdtky, ] or
amino-1ower alkyl 1f R5 is nono- or 'disubstituted amino or a heterocyclic
radi cal mope- ¢ ¢igdhsibitedeming, pAgigramicheradicahaaving fipm 4 {gHeFrg mepbersand

unsubst .t ut | QMR: KA hi i

di substflr{)ﬁtﬁg ﬁrﬁtﬁﬁém%ﬂéﬁﬁdyq)pt iagfrj\lgl i;/etg ubst ?Sff?'ggéﬁgarl]%%ﬁbl%oﬁﬁkgy?i thFower
al koxy betersicyelis ragical ecchemvig i nitsgaenxingsates) loweedlkykssipstitoted byngagid and -S-,  or

a salt : : f ok : ' | .a ein
i <0, FPOERERLE eice ST dore QB 2elecRETIGICATNE i Thonet BERS O,
R2 is |tegrog ketsistingsf eminag iN-loyveaaikylaming, INoMeti-lewddlkylaning, NjoMed ialkaower
al kyl am r by an. ' | i | , ) | Cal
R | covySaeringe K ERHEP HRSholgth Pl (FShhkel fics G B b e o, o
het er oclpeter alkaadyl claer afkarsoytoxy geyanosnitrb ucarboxyi, loweo alkarytarbanyl, aarbaooyl, ower
al kyl if s Lower alkyl and not, present.if R5.is a hetero | i.c _radical
or  roncemieyuafiFio. fielle. afftes S, 1o e nd Palodericor § 238 PEERLS AlsBim 5
- NH anfilee &r ethefifiechhygirbry, ttieogyfen, sulfur or imino, and Z is either not present, lower alkyl
y  or amino-lower alkyl; or a radical Re-sulfonylamino-lower alkyl, wherein Rg is unsubstituted or

substituted lower alkyl, unsubstituted, mono- or disubstituted amino or phenyl optionally sub-

stituted by lower alkyl, lower alkoxy or nitro,

R, is benzyl, and

X is selected from -O-, -NH- and -S-,

or a salt thereof.

7. A compound of formula | according to claim 3, wherein
nis 0,
R, is hydrogen,
R> is amino-lower alkyl, N-lower alkylamino-lower alkyl, N,N-di-lower alkylamino-lower alkyl,
morpholinyl-lower alkyl, piperdyl-lower alkyl, pyrrolidinyl-lower alkyl, lower alkyl-piperazinyl-

¢ lower alkyl, adamantanyl-amino-lower alkyl, hydroxy-piperidyl-lower alkyl, azepanyl-lower al-
kyl, di-lower alkyl-pyrrolidinyl-lower alkyl, azetidinyl-lower alkyl, aminocarbonyl-piperidyl-lower
alkyl, pyridyl-piperazinyl-lower alkyl, thiomorpholinyl-lower alkyl, di-lower alkyl-morpholiny}-
lower alkyl, aminocarbonyl-pyrrodinyl-lower alkyl, lower alkoxycarbonyl-piperazinyl-lower al-
kyl or phenyl-piperazinyl-lower alkyl; a radical Rs-(C=Y)-Z-, wherein Rs is
lower alkyl, amino, N-lower alkylamino, N,N-di-lower alkylamino, N-(phenyl-lower alkyl)-
amino, N-(lower alkyl-phenyl-lower alkyl)-amino, N-(lower alkoxy-phenyl-lower alkyl)-amino,
N-(morpholinyl-lower alkyl)-amino, N,N-di-lower alkylamino-lower alkylamino, pyrrolidinyl,
piperidyl, morpholinyl, lower alkyl-piperazinyl, piperidyl-lower alkyl, morpholinyl-lower alkyl,
lower alkyl-piperazinyl-lower alkyl, lower alkoxy, lower alkoxy-lower alkoxy, lower alkoxy-
lower alkyl, lower alkoxy-lower alkoxy-lower alkyl, N,N-di-lower alkylamino-lower alkoxy, mor-

pholinyl-lower alkoxy or lower alkyl-piperazinyl-lower alkoxy, Y is oxygen or imino, and Z is



6. A coppound of formula | according to claim3, wherein nisO, R is

hydr oge ,S%ﬂéﬁggiltuted or substituted |ower alkyl or halogen, R2 is |ower

al kyl substituted by unsubstituted, nono- or disubstituted am no_or by a
hetero- cyclic radical having from4 to 8 ring menbers and from 31t@c8 2005
het er oat ons whereby at | east one heteroatomis nitrogen and the binding of
the heterocyclic radical to | ower al kyfSeccurs Case 4-31991A 31 OCT 2005 -74
via a nitrogen ring atom a radical R5-(C=Y)-Z-, wherein R5 is |ower alkyl,
unsubstituted, nono- or disubstituted am no, a heterocyclic radical having

from 4 {sQifef hdl PrésmPEF Smitodowd é?l@l;_lortaora%icB?ﬁéaﬁﬂﬁin?l%ﬁwiH@lW)élk% wheRshi one

heteroatomis nitrogen and the bindi ng of the heterocyclic radical occurs
vi a a nRes isdgeer alkhdowenatkyipbary. lawvryakenbeianyl piwphond a1 . Ntowesalycl i ¢

radi cal kﬁémﬁ’% one or nore radicals selected i ndependently of one anot her
from the group consisting of amino, N-lower alkylamno, N, N-di-Iower

al kyl anRnis,beNzylogwd al ka- noyl ami no, N, N-di -1 ower al kanoyl am no, hydr oxy,

| ower a 1%)3@_, | ower al koxy-| ower al koxy, | ower al kanoyl, |ower al kanoyl oxy,
cyano, nitro, carboxy, |ower al koxycarbonyl, carbanmoyl, am dino, guanidino,
ur ei do, onesabiecgofl ower al kylthio and hal ogen, or if Zis present is also
free or etherified hydroxy, Y is oxygen, sulfur or imno, and Z is either
not present, |ower alkyl or amno-lower alkyl; or a radical

R6- sul f 84 campound afviermué k gtcordihg teeclainRG, wisereinsubstituted or substituted

| ower arl]li< 6 unsubstituted, nono- or disubstituted am no or phenyl

opt i onal I% 'sub- stituted by | ower alkyl, |lower alkoxy or nitro, R4 is

benzyl , Rathydragenslewecbikdl drinalogef-, -NH and -S-, or a salt thereof. 7. A

compound B, LS dodhER R b RetbBUR St ol o stie ey o9
al kyl anairexycamhylabiito-lower alkyl, N-lower alkylamino-lower alkyl, (tetrahydropyranyl-

amino)-lower alky), N,N-di-lower alkylamino-lower alkyl, N-lower alkylaminocarbonyl, N,N-di-
lower alkylaminocarbonyl, guanidino-lower alkyl, lower alkyl-sulfonylamino-lower alkyl, lower
alkoxy-phenyl-suifonylamino-lower alkyl, lower alkyl-phenyl-sulfonylamino-lower alkyl, nitro-
phenyl-sulfonylamino-lower alkyl, N,N-di-lower alkylamino-sulfonylamino-lower alkyl, lower
alkoxycarbonylamino-lower alkyl, lower alkoxy-lower alkoxycarbonylamino-lower alkyl,
ureido-lower alkyl, N-lower alkylamino-carbonylamino-lower alkyl, N,N-di-lower alkylamino-
carbonylamino-lower alkyl, N-(phenyl-lower alkyl)-amino-carbonylamino-lower alkyl, N-(lower
alkyl-phenyl-lower alkyl)-amino-carbonylamino-lower alkyl, N-(lower alkoxy-phenyl-lower al-
kyl)-amino-carbonylamino-lower alkyl, N-(morpholinyi-lower alkyl)-amino-carbonylamino-
lower alkyl, N,N-di-lower alkylamino-lower alkylamino-carbonylamino-lower alkyl, lower alkyl-

I carbonylamino-lower alkyl, piperidyl-lower alkylcarbonylamino-lower alkyl, morpholinyl-lower
alkylcarbonylamino-lower alkyl, lower alkyl-piperaziny!-lower alkylcarbonylamino-lower alkyl,
morpholinyl-lower alkyl, piperidyl-lower alkyl, pyrrolidinyl-lower alkyl, [(hydroxy-lower alkyl)-
pyrrolidinyi]-lower alkyl, lower alkyl-piperazinyl-lower alkyl, adamantanyl-amino-lower alkyl,
hydroxy-piperidyl-lower alkyl, azepanyl-lower alkyl, di-lower alkyl-pyrrolidinyl-lower alkyl,
azetidinyl-lower alkyl, aminocarbonyl-piperidyl-lower alkyl, pyridyl-piperazinyl-lower alkyl,
thiomorpholinyl-lower alkyl, di-lower alkyl-morpholinyl-lower alkyl, aminocarbonyl-pyrrodinyl-
fower alkyl, lower alkoxycarbonyl-piperazinyl-lower alkyl, phenyl-piperazinyl-lower alkyl, lower
alkoxy-lower alkylcarbonylamino-lower alkyl, lower alkoxy-lower alkoxy-lower alkylcarbonyl-
amino-lower alkyl, pyrrolidinyl-carbonylamino-lower alkyl, piperidyl-carbonylamino-lower al-
kyl, morpholinyl-carbonylamino-lower alkyl, lower alkyl-piperazinyl-carbonylamino-lower alkyi,

N,N-di-lower alkylamino-lower alkoxycarbonylamino-lower alkyl, morpholiny!-lower alkoxy-



nDrphoIinyI-Iomer al kyl, piperidyl-lower alkyl, pyrrolidinyl-Ilower alkyl,
| ower zinyl- lower al kyl, adamantanyl -am no-| ower al kyl,
Al EgiA

hydr oxy= | ower al kyl, azepanyl -l ower al- kyl, di-Iower

al kyl - pyrrolidinyl -1 ower aIkyI azetidinyl -1 ower al kyl, 31 OCT 2005
am nocar bonyl - pi peridyl -1 ower al kyl, pyridyl-piperazinyl-Iower alkyl,

t hi onor phol i nyl -1 ower al kyl , d|-|0mer al kyl - mor phol i nyl - | ower al kyl,

ani nocar bonyl - pyrrodi nyl -1 ower al kyl, -¥®wer al koxycar bonyl - pi per azi nyI - | ower
al - kyl or phenyl -pi perazinyl -1 ower aI kyl; a radical R5-(C=Y)-Z-, wherein RS
is ower alkyl, am no, N-I|ower alkylamno, N Ndi-Iower alkylam no

N- ( phenaérbb@yr@mm@llbwér)alkﬁ%ha%w&aﬁuwwéraamyyiom@h@mmkydaed&fyla@h,ml&weamwp

N- (1 ower _al Koxy- phe ower -am no, phol i nyl -

al kyl ) - Wit s, P"NV'RP énat |%V§e?0td1yrégﬂx§ﬂ%% a'%eqar%wmﬁww'koaywe@nydffrﬁyus

pi peri dbf)Ldro@Q{ pholinyl, |ower alkyl-piperazinyl, piperidyl-Ilower alkyl,

nDrphollnyI-Iomer aIkyI | oner al kyl - plpera2|nyl-lomer al kyl, | ower al koxy,
| over aRkE8enzgward g koxy, | ower al koxy- |ower al kyl, |ower al koxy- | ower
al koxy-{owgy. al kyl, N, N-di -1ower al kyl am no-| ower al koxy, nor -

phol i nyl -T owér al koxy or | ower al kyl -piperazinyl-lower al koxy, Y is oxygen
or i m no,aaaitithergof. Case 4-31991 A 31 OCT 2005 -75 is either not present or
am no-lower alkyl; or a radical R6-sulfonylam no-Iower alkyl, wherein R6 is

| ower al kyl, |ower alkyl-phenyl, |ower al koxy-phenyl, nitrophenyl or
N, N- di - 90%\@omazbund<gﬂfanhuﬂajasubrdiggb@nlz'ym 3. wahereinX is -0-, or a salt thereof.
8. Aco nd of fornmula | according to claiml1l, wherein nisO, R is

hydrogen 'ower al kyl or halogen, R2 is a radical selected fromthe group
consi st Rp hydrdgedr oxy- | ower al kyl, carboxy, |ower al koxycarbonyl,

o, R A e A PSRl YRy N AR

aIkyIanbmecambthﬂnlmm&#dwymhmwebwarkyymhMuwemmbﬁwmhpcgmmanNnodwaer al kyl,

| over 3 l@/lamlsnuolc];r {/IagllJann?dan Y\ewer%llkyylldwer a\ﬂ@ -sulfonylamino-lower alkyl, lower
alkoxy-phenyl-sulfonylamino-lower alkyl, lower alkyl-phenyi-sulfonylamino-lower alkyl, nitro-
phenyl-sulfonylamino-lower alkyl, N,N-di-lower alkylamino-sulfonylamino-lower alkyl, lower
alkoxycarbonylamino-lower alkyl, lower alkoxy-lower alkoxycarbonylamino-lower alky!,
ureido-lower alkyl, N-lower alkylamino-carbonylamino-lower alkyl, N,N-di-lower alkylamino-
carbonylamino-lower alkyl, N-(phenyl-lower alkyl}-amino-carbonylamino-lower alkyl, N-(lower
alkyl-phenyl-lower alkyl)-amino-carbonylamino-lower alkyl, N-(lower alkoxy-phenyl-lower al-
kyl)-amino-carbonylamino-lower alkyl, N-(morpholinyl-lower alkyl)-amino-carbonylamino-
lower alkyl, N,N-di-lower alkylamino-lower alkylamino-carbonylamino-lower alkyl, lower alkyl-
carbonylamino-lower alkyl, piperidyl-lower alkylcarbonylamino-lower alkyl, morpholinyl-lower
alkylcarbonylamino-lower alkyl, lower alkyl-piperazinyl-lower alkylcarbonylamino-lower alkyl,
morpholinyl-lower alkyl, piperidyl-lower alkyl, pyrrolidinyl-lower alky!, lower alkyl-piperazinyli-
lower alkyl, adamantanyl-amino-lower alkyl, hydroxy-piperidyl-lower alkyl, azepanyl-lower al-
kyl, di-lower alkyl-pyrrolidinyl-lower alkyl, azetidinyl-lower alkyl, aminocarbonyl-piperidyl-lower
alkyl, pyridyl-piperazinyl-lower alkyl, thiomorpholinyl-lower alkyl, di-lower alkyl-morpholinyl-
lower alkyl, aminocarbonyl-pyrrodinyl-lower alkyl, lower alkoxycarbonyl-piperazinyl-lower al-
kyl, phenyl-piperazinyi-lower alkyl, lower alkoxy-lower alkylcarbonylamino-lower alkyl, lower
alkoxy-lower alkoxy-lower alkylcarbonylamino-lower alkyl, pyrrolidinyl-carbonylamino-lower
alkyl, piperidyl-carbonylamino-lower alkyl, morpholinyl-carbonylamino-lower alkyl, lower alkyl-
piperazinyl-carbonylamino-lower alkyl, N,N-di-lower alkylamino-lower alkoxycarbonylamino-
lower alkyl, morpholinyl-lower alkoxycarbonylamino-lower alkyl and lower alkyl-piperazinyl-

lower alkoxycarbonylamino-lower alkyl,



al koxy- p%%g%(l Panyl am no- | ower al kyl, | ower
yI-'sul

al kyl - phen onyl am no-| ower al kyl, nitro- phenyl -sul fonyl am no-1| ower

al kyl, N, N-di -l ower al kyl am no- sul fonyl am no-1 ower al kyl, | ower

al koxycar bonyl ani no- 1 oner al kyl, |ower al koxy- | ower 31 OCT 2005
al koxycar bonyl am no-1 ower al kyl, urei d(% | ower al kyl, N-Iower

al kyl am no- car bonyl am no-| ower al kyl, N, Kedi - 1 ower aI kyl am no-

car bonyl am no- | ower al kyl, N-(phenyl-1ower al kyl)-am no-carbonyl am no-1| ower
al kyl, N-(lower alkyl-phenyl-Iower alkyl)-am no-carbonyl am no-I| ower al kyl,
N- (| ower Ralikiserizypbeay! -1 ower al - kyl)-ami no-ca rbonyl am no-1 ower al kyl ,

N- ( m)rph%b_i n%I -l ower al kyl ) -am no-carbonyl am no- | ower al kyl, N, Ndi-Iower
al kyl am no®lMower al kyl am no- car bonyl am no-1 ower al kyl, |ower alkyl -

car bonyl aph et tHanest. al kyl , pi peridyl -1 ower al kyl carbonyl am no-1 ower al kyl
mor phol i nyl -1 ower al kyl car bonyl am no-1 ower al kyl, | ower

al kyl - pi perazi nyl -1 ower al kyl carbonyl am no-1ower al kyl, norpholinyl-Iower

al kyl', phpek k:dmboumvgfrfoahdﬂah ac&yauhglw enawb éél’é&éd abkithe gMpréUn@psﬁng? efer
al kyl ) pyrrol i dinyl]-1ower al ower a 3H perazi nyl -1 ower al kyl

adanmant afit-EhRee -Cygiqeuty!)- gﬁ%e%@&mq@s@ﬂv'a -MYGRL2 Ardipyrimidin-4-
azepanyl Egmﬁg al kyl, di-Ilower alkyl-pyrrolidinyl-I|ower aIkyI

azetldln |- 1 ower aIkyI am nocar bonyl - pi peri dyl -1 ower al kyl .

pyri dyl - Zsap’fe?é&aﬁwom@wlrcyalowwl) 5- t%bmlpmmheerw-@m@o!ﬂyw}pyn@idm-émr

al kyl - ? é nyl -1 ower al kyl, am nocar bonyl -pyrrodi nyl - | ower al kyl, |ower
al koxycar bon I-plpera2|nyl-lomer al kyl, phenyl - pi perazi nyl -1 ower alkyl

| ower aplﬁtﬁxé -3roRerS- @rmeﬂzulanbohgnyé)mm@lq[%wpyamw ;7-YIboxalobataneggrbiosylier

al koxy- | guary uﬁéth% Qonyl - am no- | ower al kyl,
pyrrolidinyl-carbonylamn no-1ower alkyl, pi peri dyl - car bonyl am no- | ower al -

kyl , nor paos- Bﬂ%andm-ﬁdWBamlm phewsh- pwrreklyl2 3-flpwemnidin-7-yl]-cyclobutanecarboxylic

al kyI onyl ami no-lower alkyl, N, N-di-lower alkylam no-Iower
al koxycar8§ %&ﬁ*' égwer al kyl, norphol i nyI -l ower al koxy Case 4-31991 A 31

oCT 2005c18-736[4wnlboﬁdmmwokbmnyé)bpwﬂolma dimwieridiai 7kyl)-cywighbatanecanpoxyliowe r

al koxyca lower alkyl, wth the proviso that R2 is not
hydr oxy- %é)@e%r{é@fqém& 'carboxy or |ower al koxycarbonyl if R is hydrogen, R4

i s benzylranafAd4- a)(nmcsS-(%enzwoxa mehy!)-phreole@{3-d)pyrimidin-7-yl]-cyclobutanecarboxylic
acid methylamide;
cis-5-(3-benzyloxy-phenyl)-7-(3-dimethylaminomethyl-cyclobutyl)-7H-pyrrolo[2,3-d]pyrimidin-
4-ylamine;
trans-5-(3-benzyloxy-phenyl)-7-(3-dimethylaminomethyl-cyclobutyl)-7H-pyrrolo[2,3-
d]pyrimidin-4-ylamine;
cis-5-(3-benzyloxy-phenyl)-7-(3-methylaminomethyl-cyclobutyl)-7H-pyrrolo[2,3-d]pyrimidin-4-
ylamine;
trans-5-(3-benzyloxy-phenyl)-7-(3-methylaminomethyl-cyclobutyl)-7H-pyrrolo[2,3-d)pyrimidin-
4-ylamine;
trans-N-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrroio[2,3-d]pyrimidin-7-yl]-cyclobutylmethyl}-
guanidine;
cis-N-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutylmethyl}-
guanidine;
trans-N-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutylmethyl}-
methanesulfonamide;
cis-N-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutylmethyl}-

methanesulfonamide;
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carbamic acid methyl ester;
trans-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutylmethyl}-
carbamic acid 2-methoxy-ethyl ester;
cis-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl)-cyclobutylmethyl}-
carbamic acid 2-methoxy-ethyl ester;

! trans-1-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutylmethyl}-3-
ethyl-urea,
cis-{3-[4-amino-5-(3-benzyloxy-pheny!)-pyrrolo[2,3-d]pyrimidin-7-yl}-cyclobutylmethyi}-3-
ethyl-urea;
trans-1-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo{2,3-d]pyrimidin-7-yl]-cyclobutylmethyl}-3-
propyl-urea;
cis-1-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutylmethyl}-3-
propyl-urea;
trans-1-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutylmethyi}-3-
isopropyl-urea;
cis-1-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutylmethyl}-3-

isopropyl-urea;



R4 is benzyl, and X is -0-, or a salt thereof. 10. A conpound of fornula |
accor di kgsed-Tthm 3, selected fromthe group cansr.s g ai
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~U , ~Yr iér-bigtyl- drearlrr~~ 4-ylam ne; trans-N-{3-[4-ant~a-5-(3-b~~rTzvrQ c;

-r~hens; T1-t_~rtrolof2 3-d~ ~rrrnr"dr rt-7- (i] -cycfabuifraebdy% uanl di ne;
ci s- gu&hﬁ‘h‘l(:h@ amm%&ewvmwaﬁm%pwo@@ Srdlpyrignidip: 45y 1l-yclo el
~~2r, ! y1h-bbtyRurearr ~ffn. J~S~, ~ ~} ~fab7~i ~~-?-v~1, -cY~rts~met } ~~3-

trans-1-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d)pyrimidin-7-yl]-cyclobutylmethyi}-3-
benzyl-urea;

;  trans-1-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl)-cyclobutylmethyl}-3-
(3-methyl-benzyl)-urea;
cis-1-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl}-cyclobutylmethyl}-3-(3-
methyl-benzyl)-urea;
cis-1-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutylmethy!}-3-(4-
methoxy-benzyl)-urea;
trans-1-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo{2,3-d]pyrimidin-7-yl]-cyclobutylmethyl}-3-
(2-morpholin-4-yl-ethyl)-urea;
cis-1-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutyimethyl}-3-(2-
morpholin-4-yl-ethyl)-urea;
trans-1-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutylmethyl}-3-
(2-dimethylamino-ethyl)-urea;

! cis-1-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrroto[2,3-d]pyrimidin-7-yl]-cyclobutylmethyl}-3-(2-
dimethylamino-ethyl)-urea;
trans-1-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl}-cyclobutylmethyl}-3-
(3-morpholin-4-yl-propyl)-urea;
cis-1-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutylmethyl}-3-(3-
morpholin-4-yl-propyl)-urea;
trans-1-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo{2, 3-d]pyrimidin-7-yl]-cyclobutylmethyl}-3-
(3-dimethylamino-propyl)-urea;
cis-1-{3-[4~amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutylmethyl}-3-(3-
dimethylamino-propyl)-urea;
trans-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl)-cyclobutylmethyi}-

urea,
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t r ans- NJase 443 W@ fo- 5- ( 3- benzyl oxy- phenyl ) - pyrrol o[ 2, 3-d] pyri m di n-7-yl ] - cyc
| obut yl net hyl }-4- net hoxy- benzenesul f onam de; 31 OCT. 2005
trans- N-{3-[ 4- am no- 5-( 3- benzyl oxy- phenyl )-pyrrol o[ 2, 3-d] pyri m dirn-7-yi[-Cyc
| obut yl net hyl } - 4- net hyl - benzenesul f onam de;

trans- N-{3-[ 4-am no- 5- ( 3- benzyl oxy- phe®@l-) - pyrrol o[ 2, 3-d] pyri m din-7-yl }-cyc
| obutyl nmeth yl}-4- nitro-benzenesul fonam de; propane-2-sulfonic acid
trans-{3-[4-am no- 5- ( 3- benzyl oxy- phenyl ) - pyrrol o[ 2, 3-d] pyri m di n-7-

yi]-cyclabutyl I_:p%rpzﬂ' - € b N RFiRdin-7-vi- _urea:
trans-{ §%F{l§[§n?ﬁmﬁh8 -(%3 - be §)§7| @%g%&ﬁbk@%ﬂ%’ﬂ?la,7§-']dTpr§/0rbiu -lla?trf]l}'ll]_u 9"131
cycl obutirahs e {Gig-amianiSdES:-baxzdiome phenyd)spyirfoil?  ded]pyrimidin-7-yl]-cyclobutylmethyi}-
trans-{ % {Eé 1.no- 5- ( 3- benzyl oxy- phenyl ) -pyrrol o[ 2, 3-d] pyri m din-7-yl]-
cycl obut;9 rr’]r@? yl }-am de; N-di nethyl-sul fam de

ci s- { 3- [ci-M+{B-r-abrr(35&heyzytoxy-phleeyly by r@yicrdbdlpy@nilird] i raycipbutpinietyi -
cycl obutyl, nethyl}-am de;

trans- { SSFRMM no- 5- (3- benzyl oxy- phenyl ) - pyrrol o[ 2, 3-d] pyri mi d

I N- 7-yl krafy-N-{@dtarhimeisaljenzglaxys phery)airmdiofd, Biijpyriesitias7-yl-cyclobutylmethyl)-

Ci s-{3-][i4- ag/i no-,5- (3- benzyl oxy- phenyl ) -pyrrol o[ 2, 3-d] pyri md

i n-7-yl ]SOy ”H_B'HFyI met hyl }- carbanic acid nethyl ester; o

trans- { 3 K-{a[@-amido-$-33-benAN0x9pheRBPyrdlo[2)3-d1pyahidird7 gl RycibBatdindetriAy| 1 - cycl o

but yl met h)él ;W carbam c acid 2-net hoxy-ethyl ester;

ci s-{3- [Py B9 ( 3- benzyl oxy- phenyl)-pyrrol o[ 2,3-d] pyri nid

in-7-yl ]traﬁy-N-{@MT-éfhiﬁBIEhOBLt}enz?I@i})alﬁBrﬁll)Wr@lo@,B&i]ﬁwmdiﬁiﬁwi-cﬁﬁb@fyﬂmeth;l}-

trans- 1-{3-[ 4- am no- 5- ( 3- benzyl oxy- phenyl ) - pyrrol o[ 2, 3-d] pyri mdin-7-yl]-cyc

| obutly| FetAISPreRieRAMIde e, -

;:I Is { fh [clféi-ragaip&aﬁﬂr(o%5i@§aéry;}mmmeﬁwb9nm[Q,raodj]sa{,r%n%irdiwrcyab@Utylm%msln}lz,gycI obu
n‘e - -

Y >c/jimethyl-propionamide;
trans-N-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutylmethyl}-2-
piperidin-1-yl-acetamide;
cis-N-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutylmethyi}-2-
piperidin-1-yl-acetamide;
trans-N-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutylmethyl}-2-
morpholin-4-yl-acetamide;
cis-N-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d])pyrimidin-7-yi]-cyclobutylmethyl}-2-
morpholin-4-yl-acetamide;
trans-N-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl)-cyclobutyimethyl}-2-
(4-methyl-piperazin-1-yl)-acetamide;
cis-N-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutylmethyl}-2-(4-
methyl-piperazin-1-yl)-acetamide;
trans-5-(3-benzyloxy-phenyl)-7-(3-morpholin-4-ylmethyl-cyclobutyl)-7H-pyrrolo[2,3-
d)pyrimidin-4-ylamine; '
trans-5-(3-benzyloxy-phenyl)-7-(3-piperidin-1-ylmethyl-cyclobutyh)-7H-pyrrolo[2,3-d]pyrimidin-
4-ylamine;
trans-5-(3-benzyloxy-phenyl)-7-(3-pyrrolidin-1-ylmethyl-cyclobutyl)-7H-pyrrolo[2, 3
d]pyrimidin-4-ylamine;
trans-5-(3-benzyloxy-phenyl)-7-[3-(4-methyl-piperazin-1-ylmethyl)-cyclobutyl]-7H-pyrrolo[ 2, 3-
d)pyrimidin-4-ylamine;



et hyl -urea;
trans- 10?!31133%&%%0 5- (3- benzyl oxy- phenyl ) -pyrrol o[ 2, 3-d] pyri m din-7-yl]-cyc

| obut yl net hyl }-3- propyl -urea;
ci s-1-{3-[4-am no-5-(3-benzyl oxy-phenyl)-pyrrol o[ 2, 3-d] pyri j g31 OcT 2005

I n-7-yl]-cyclobutyl nethyl}-3- propyl-urea;

trans-1-{3-[4-am no-5-(3-benzyl oxy- phesyl)-pyrrolo[ 2, 3-d] pyrimdin-7-yl]-cyc
| obut yl net hyl }-3- isopropyl-urea; cis-1

-{3-[4-am no-5-(3- benzyloxy phenyl ) -pyrrol of 2, 3- d]pyrinidin 7-yl]-cycl obutyl

t hyl 11"'~
1 ans. 55t EBGBRApIAH SFtarith Ay LSRN Spefiblgyphepi hpronfag” 1 T,
y~%~5|d]pyflﬁf'd|nv4*ylab1né ?-urea, trans ?-(3-(4-ar ;no-5- f 3- tert butyl urea;
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R K S A A At e A
-~ 3 re HigdNdirz4-dhenzy| - urea trans 1 [3-[4-aortic- (3. met hyl - benzys) tvvea
et hyi ARG Sesea Ere e ot B ber i aep kg ookl sidpyimaing,
" -V Jr4-yhfnide;i - - net hoxy benzy”% urea.; trans-

| -{3- 44 acr~|r 0--1t3-t~er~z~~ax grre~ ;~s/~t, s f~ L1 f~~J31' ~
trans-5-(3- benzyloxy-phenyl) -7-[3-(2,5-dimethyl-pyrrolidin- 1-ylmethyl) cyclobutyl}-7H-

pyrrolo[2,3-d]pyrimidin-4-ylamine;
trans-7-(3-azetidin-1-ylmethyl-cyclobutyi)-5-(3-benzyloxy-phenyl)-7H-pyrrolo[2, 3-d]pyrimidin-
4-ylamine;

1 trans-1-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutylmethyl}-
piperidine-3-carboxylic acid amide;
trans-5-(3-benzyloxy-phenyl)-7-[3-(4-pyridin-2-yl-piperazin-1-ylmethyl)-cyclobutyl]-7H-
pyrroto[2,3-d]pyrimidin-4-ylamine;
trans-5-(3-benzyloxy-phenyl)-7-(3-thiomorpholin-4-ylmethyl-cyclobutyl)-7H-pyrrolo[2, 3-
dlpyrimidin-4-ylamine;
trans-5-(3-benzyloxy-phenyl)-7-[3-(2,6-dimethyl-morpholin-4-yimethyl)-cyclobutyl}-7H-
pyrrolo[2,3-d]pyrimidin-4-ylamine;
trans-(S)-1-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutylmethyl}-pyrrolidine-2-carboxylic acid amide;
cis-7-(3-azepan-1-ylmethyl-cyclobutyl)-5-(3-benzyloxy-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-
ylamine;

1 cis-1-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl}-cyclobutylmethyl}-
piperidin-4-ol;
cis-4-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutylmethyl}-
piperazine-1-carboxylic acid ethyl ester;
cis-5-(3-benzyloxy-phenyl)-7-[3-(4-phenyl-piperazin-1-ylmethyl)-cyclobutyl]-7H-pyrrolo[2,3-
d]pyrimidin-4-ylamine;
cis-5-(3-benzyloxy-phenyl)-7-[3-(4-methyl-piperazin-1-ylmethyl)-cyclobutyl]-7H-pyrrolo[2, 3-
d)pyrimidin-4-ylamine;
cis-5-(3-benzyloxy-phenyl)-7-(3-thiomorpholin-4-ylmethyl-cyclobutyl)-7H-pyrrolo[ 2, 3-
d)pyrimidin-4-ylamine;
cis-5-(3-benzyloxy-phenyl)-7-[3-(2,6-dimethyl-morpholin-4-ylmethyl)-cyclobutyl]-7H-
pyrrolo[2,3-d]pyrimidin-4-ylamine;
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| obut yl méh&hé 3-ERIedIG 8 amide;
:\l-rréf hy[/IAfB’grr‘ga é{taa{f‘n(a%@”‘)'gz(g l %)%Y'gxr;’emeln%'l) p¥rrol%l20\J3 ?i]pynm]idp X If7 er cyc%buty}/melthylygl obuty

t rans- Nefhdxy gc@\g;nmé—S (3- benzyl oxy phenyl)-pyrrolo[2,3-d] pyrimdin-7-yl]-cyc
| obut yl meth - |sobut ram de,

N-{3-] 4trafﬂﬁ ﬁdﬁé‘*@@l'%ﬁﬁb&w Weﬁ’ﬂﬂ”)") BYFPi8l%o-glPyrigdn Y ik elebetimethdlgr obut y

| met hyl )o me &RV IHAD)-S&stamide;
trans- N-{3- 54 am no- 5- ?3 benzyl oxy- phenyl ) p:)yrrol o[2,3-d] pyrimdin-7 g/l]-cyc

| obut y| Hebs 1{;5_[4 -amino-5-{3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin- 7-yl] -cyClobutylmethyl}-
methyl-urea;
cis-1-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutylmethyl}-3-
methyl-urea;
trans-pyrrolidine-1-carboxylic acid {3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-
d]pyrimidin-7-yl]-cyclobutylmethyl}-amide;
trans-piperidine-1-carboxylic acid {3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-
7-yl]-cyclobutylmethyl}-amide;
trans-morpholine-4-carboxylic acid {3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-
d]pyrimidin-7-yl]-cyclobutylmethyl}-amide;
trans-3-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutylmethyl}-
1,1-dimethyl-urea;
trans-4-methyl-piperazine-1-carboxylic acid {3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-
d]pyrimidin-7-yl]-cyclobutylmethyl}-amide;
trans-3-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutylmethyl}-
1,1-diethyl-ureg;
trans-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutylmethyl}-
carbamic acid 2-diethylamino-ethyl ester;
trans-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yi]-cyclobutylmethyi}-
carbamic acid 2-morpholin-4-yl-ethyl ester;
trans-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutylmethyl}-
carbamic acid 2-(4-methyl-piperazin-1-yl)-ethyl ester;
trans-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[ 2,3-d]pyrimidin-7-yl)-cyclobutylmethyi}-
carbamic acid 2-dimethylamino-ethyl ester;
trans-{3-[4-amino-5-(3-benzyloxy-phenyl)-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutylmethyl}-

carbamic acid ethyl ester;



2,2-dine - onam de; ci s-
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trans- N-{3-[ 4- am no-5-( 3- benzyl oxy- phenyl ) -pyrrol o[ 2, 3- d]pyr|n1d|% 9 -Ccyc
| obutyl net hyl')-2- piperidin-1-yl-acetani de;

ci s- N-{3-[4-am no-5- (3-benzyl oxy- pheny1§3pyrrolo[2 3-d]

pyrim din-7- yI] cycl obutyl net hyl )-2- piperid in-1-yl-acetam de; trans-
N-{3-[4-ani no- 5- (3- benzyl oxy- phenyl ) - pyrrol o[ 2, 3-d] pyri m di n-7-yl ] -cycl obuty

| met hyl ) tragvs-4Tp3-RRGind-=54 Y berRGRkABhERY)-Syrfolo[2,3-d din-7-yl]-cyclobutylmethyl}-
N-{3-[4-am no- 5pi(33 benz(I o?(r&gphenyl '?{)pg):rr o(l)[o ]gynmlplyrl r);’l] g?lcno 7Ut)>’/1n]e chI obuty
| met hyl )p'EEVaﬁ'BPﬂh‘%ﬁfP‘PPith a¢id 2ted asie

trans- N-§i3s[4- b’éﬁkﬂ%pﬂe’ﬁﬁﬁ txéydﬁesvalaheﬁme)hypmaﬂﬂnﬁrﬁ p@f}erb[Z HagHyRmfai 1 - cyc

| obut yl net hyl) - pi perazin-1-yl)-acetamd
N- { 3- [ 4-4dtieAnes - ( 3- benzyl oxy- phenyl ) - pyrrol o[ 2, 3-d] pyr| m d| n-7-yl]-cycl obuty

trane 5. 057 ez R R PE SR Lo B R BT, YRR Ty o
o[ 2, 3- dflpyinem di n-4-yl am ne;

t 5- VAN TR Y i n-1-yl met hyl - | obutyl)-7H I
[rzagsd] pé/'ﬁ m dﬁ%%g%%aﬁh%&ﬁégab{er%aﬁ%%é}géeIbgnzy?/og- pKenflIyg- (7)- l(J:%}/pilr r ol %lr Fl?lo

-yl met hyl - cycl obutyl) - 7H—pyrro| 0[2 3- d]pyrim’din 4-yl am ne;

T PRI UGN Dol rd B B RAgh el PR Y

trans-7- t[ém(a{mAmntcaﬁ—(&benzyloxy phenyl) -6-bromo-pyrrolo[2,3-d]pyrimidin-7-yl]-

;nylj?nm Z?rre hmafqgcyrgl li‘lgta}{ld]me%h)(rlesteenzyl oxy- phenyl)-7H pyrrol o[ 2, 3- d)pyri

trans-1- t{&sle-{mmm&(:{-Bemmwpmeyylpaemmhyl-qwbb(ﬂ,a{dﬁqyﬁnd]ipwylm din-7-yl]-cyc
obutyl rTcgltcba)élu}a_necarboxylic acid methyl ester;
trans-{3-[4-Amino-5-(3-benzyloxy-phenyl)-6-methyl-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutyl}-
methanol;

cis-3-[4-Amino-5-(3-benzyloxy-phenyl)-6-bromo-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutanecarboxylic acid methyl ester,
cis-3-[4-Amino-5-(3-benzyloxy-phenyl)-6-methyl-pyrrolo[2,3-d]pyrimidin-7-yl)-
cyclobutanecarboxylic acid methyl ester;
cis-{3-[4-Amino-5-(3-benzyloxy-phenyl)-6-methyl-pyrrolo[2,3-d]pyrimidin-7-yl]-cyclobutyl}-
methanol;

cis-3-[4-Amino-5-(3-benzyloxy-phenyl)-6-ethyl-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutanecarboxylic acid methyl ester;
trans-3-[4-Amino-5-(3-benzyloxy-phenyl)-6-ethyl-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutanecarboxylic acid methyl ester;
cis-{3-[4-Amino-5-(3-benzyloxy-phenyl)-6-ethyl-pyrrolo[2,3-d]pyrimidin-7-yl)-cyclobutyl}-
methanol;
trans-{3-[4-Amino-5-(3-benzyloxy-phenyl)-6-ethyl-pyrrolo[2,3-d]pyrimidin-7-yi}-cyclobutyl}-
methanol;

and pharmaceutically acceptable salts thereof.

12. A compound of formula | according to claim 3, selected from the group consisting of
trans-5-(3-Benzyloxy-phenyl)-6-methyl-7-(3-pyrrolidin-1-yimethyl-cyclobutyl)-7H-pyrrolo[ 2, 3-
d]pyrimidin-4-ylamine;



plperldln 4-0l ; trans-7-(3-azepa

1-yl meesf#-3d981Abut y1 ) - 5- ( 3- benzyl oxy- phenyl ) - 7FprrroIo[2 3-d] pyri nid
|n- 4-yl am ne; trans-5-(3-benzyl oxy-phenyl)-7-[3-(2, 5-di net hyl - pyy rqig Gigysl
-yl met hyl ) -cycl obutyl ]-7H pyrrol o[ 2, 3-d] pyri m di n-4-yl am ne;
trans-7-(3-azetidin-1
-yl met hyl - cycl obut yl ) - 5- ( 3- benzyl oxy- pBényl ) - 7H pyrrol o[ 2, 3-d] pyri m di n-
4-yl am ne;
trans- 1-{3-[4- am no- 5-( 3- benzyl oxy- phenyl )-pyrrol o[ 2, 3-d] pyrimdin-7-yl]-cyc

| obut yl rgé‘% Q} ZB;zﬁoxy p;ﬂ%é?m?{))%_@étlhgp%-lé E&n@ﬁiﬁpi@@}a‘%ﬁm -ylmethyl)-cyclobutyl]-7H-

trans- 5- eny
i n-2-yl pmieleaazqi]nyrimvgdlm@vlamlr)e cycl obutyl]-7H

I L ne:
Y one. erme L P RRRE ST bty ity S-metypmolof2.SrelpxmiBin ¥ y 1) - 744 py
[rol o[ gc)&lobmm;neihmmblp@ﬂgww -akri ne; I I ) - ovel ob
rans-
utyl] - 7Lé§sp?-§$—é%8€<§x :3, S¥/'?I ﬁyclo%ﬁ%ﬁ)%-&-gér{]iﬁ/ ow pthyl)og'%étﬁ&llzl?FV ?Pokl;t% 3) y
transI (&ipyr]m{d3+{44+emmmezo 5I (3- benzyl oxy- phenyl ) - pérrol 3[ 2,3-d] pyrimdin-7-yl]
) > . . L
o ! BT R BRI 3 A 0e oM oy o1 o1 2.5
-d] p)llr I gyd[bmuiﬂ}- 7I¥Jpﬁm)lbm,3 d]pynmldln -4- glamme d I I
ths yl rrfe{rﬁ (ﬁ?‘an{gﬁ Ibéinlﬂo gr}?{ne?m)z(%ogf &n%y?ﬁ 6p r¥1e{hy’ O)[rrokﬁE@ cﬂ;\;{/rllnqlldm ) ?_ yl1-cyclo
Elts I4 {t8};1cﬂdb1wmnl ewry@pyﬁoubﬂr?zm)wmeh@nyl) pyrrol o[ 2,3-d] pyrimdin-7-yl]-cyclo
u me erazj ne-1-car ic a
o' 6 (SR PR S RS e v&a%@z SLopbyheRpIToRlRctobut y1 | -
TH pyrr jpﬂ{,,%,d;-h4 lamipé:m di n-4-yl am ne; cis-5-(3-be
nzyl oxy enyl)-7- erazin-l-ylmeth cl obut 7H pyrrol o]

2,3- d) Bgrq - (3 BNy 192 pé@ﬁn}ﬁ)es eltHyFI)L/FEB -(4-methyl- plperazm ¥ ))mg%yl)-cyclogdt!d] 7H-

Ci s-5- (§ ,ﬂﬂqg)d @mymﬁ,awpnmﬁne(ﬁ t hi onor phol i n- 4-yl met hyl - cycl obutyl ) -7H pyrr

ol o[ 2, C|s-7)-(%-/£zlert?dnnl 1r1yl§ne¥hyl cyclobutyl)-5-(3-benzyloxy-phenyl)-6-methyl-7H-pyrrolo[2,3-
d]pyrimidin-4-ylamine;
cis-1-{3-[4-Amino-5-(3-benzyloxy-phenyl)-6-methyl-pyrrolo[2, 3-d]pyrimidin-7-yl]-
cyclobutyimethyl}-piperidin-4-o;
cis-((R)-1-{3-[4-Amino-5-(3-benzyloxy-phenyl)-6-methyl-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutylmethyl}-pyrrolidin-2-yl)-methanol;
cis-5-(3-Benzyloxy-phenyl)-6-ethyl-7-(3-pyrrolidin-1-ylmethyl-cyclobutyl)-7H-pyrrolo[ 2, 3-
d]pyrimidin-4-ylamine;
cis-5-(3-Benzyloxy-phenyl)-6-ethyl-7-[3-(4-methyl-piperazin-1-ylmethyh)-cyclobutyl]-7H-
pyrrolo[2,3-d]pyrimidin-4-ylamine;
cis-7-(3-Azetidin-1-ylmethyl-cyclobutyl)-6-ethyl-5-{3-[(Z)-2-eth-(E)-ylidene-hexa-3,5-
dienyloxy]-phenyl}-7H-pyrrolo[2,3-d]pyrimidin-4-ylamine;
cis-1-{3-[4-Amino-5-(3-benzyloxy-phenyl)-6-ethyl-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutylmethyl}-piperidin-4-ol;
cis-((R)-1-{3-[4-Amino-5-(3-benzyloxy-phenyl)-6-ethyl-pyrrolo[2,3-d]pyrimidin-7-yl]-
cyclobutylmethyl}-pyrrolidin-2-yl)-methanol;
cis-5-(3-Benzyloxy-phenyl)-6-ethyl-7-{3-[(tetrahydro-pyran-4-ylamino)-methyl]-cyclobutyi}-7H-
pyrrolo[2,3-d]pyrimidin-4-ylamine;

and pharmaceutically acceptable salts thereof.



ci s-5-(3-benzyl oxy-phenyl)-7-[3-(2, 6-di net hyl - nor phol i n- 4- ylnethyl) cycl obut
yl]-7H 3-d] pyri mdin-4-ylam ne; franme-~3"-a-~-~~-~'~

ba ~~-~.Q£§/~y%g‘h§$%\~~ =~~~ %~~~ "'~ r~~ 4r~ T~,~c~!-~] car am f aciJei hvle
ier Case 4-31991 A 31 OCT 2005 -83 trans-4-{3-[4-a 31 OCT 2005
m no- 5- ( 3- benzyl oxy- phenyl ) -pyrrolo[2,3-d] pyrimd
in-7-yl]-cycl obutyl nethyl)- piperazine:1l -carboxylic acid ethyl ester;

ci s-5-(3-benzyl oxy-phenyl)-7-(3-pyrrol BT n- 1

-yl met hyl - cycl obutyl ) -7H pyrrol o[ 2, 3-d] pyri m di n- 4-yl am ne;
cis-7-(3-azetidin-1 -yl nethyl-cyclob utyl)-5-(3-be nzyl oxy-ph e nyl)-7

H pyr r 013 A érdpalindmfifornmdlal |, ior a-pharrydcautioaly amdptpb@rsmamrbbt;abd:gtd:agcean)abl e
saltsther ound of . far a.l accaording to claiml,  selected
from t HeR mméon@&fgﬂﬁseow 5 Getof e reafifind o EhiBaf oS ptrg! e
nyl)-6-brono-pyrrolo[2,3-d] pyri md i n-7-yl] - cyclobutanecar boxyl ic acid
nmet hyl est er;

t r ans- 314 A piATAmECaUticsl GAARSIINACOFIREISE)a BRI of forrmuia bpra BhaiTasertifalY n- 7- v

I']- cychbplapnesa therewt hécordihg ta@ihore @f&ﬂ@i‘ns 1 to 12, together with at least one
trans-{3-[4- Am no- 5- ( 3- benzyl oxry phenyl ) -6-nmet hyl - pyrrol o[ 2, 3-d] pyri m di n-7-

yI ]- cyoqrt%m?%‘)tlcapﬁé?%ﬁ@b}e Carrie

ci s-3-[4- Am no- 5- ( 3- benzyl oxy- phenyl) 6- br ono- pyrrol o[ 2, 3-d] pyrlmdln 7-yl]-
cycl obut anecar boxyl i ¢ aci d net ester

ci s-3- [ Nse miascoqmoy@ﬁm%wqu/@ﬁwd)ngatorﬁévme Qi glaings d[t 12- @ ppharmageyr- 7- yi |

- cycl qRuhag Méxéllﬁm Adr PRl brep 86 of a ph tical for th
is-{3- Fﬂéf-)a é'ér]é%ﬁ er?zy ogy-pw nyl)-6-ne B armac?l,rl :)Ca Tomposnjon P: medl n-7-yl
] cycl dmatyent Ofrﬁgﬂlﬁg_aﬁﬂ which responds to an |nh1b|t|on of the IGF IR-dependent cell prolifera-

ci s-3- [iiAm no- 5- ( 3- benzyl oxy- phenyl)-6-ethyl-pyrrolo[2,3-d] pyrimdin-7-yi]-
cyclobutanecarboxyllc acid nethyl ester;

16. Use of a compound of formula | according to any one of claims 1 to 12, or a pharmaceu-
tically acceptable salt thereof, for the preparation of a pharmaceutical composition for the
treatment of a disease which responds to an inhibition of the IGF-IR tyrosine kinase.

17. A process for the preparation of a compound of formula | according to claim 1 or of a salt

of such a compound, characterized in that

a) in order to prepare a compound of formula 1, in which R; is lower alkyl substituted by

amino, a compound of formula Il

! R (R3)n
X NH,

AN

N
] ),
—
Rj N N)
0O
(lower alkylene}—N

@)



trans- 3-[ 4- Am no- 5- ( 3- benzyl oxy- phenyl ) - 6-et hyl -pyrrol o[ 2, 3-d] pyri m di n-7-yl
]- cycl adugeangesgiroxylic acid nethyl ester;

ci s-{3-[4- Am no- 5- ( 3- benzyl oxy- phenyl ) -6-et hyl -pyrrol o] 2, 3-d] pyri m di n-7-yi|]
-cycl obutyl)- nethanol; 31 OCT 2005
trans-{3-[4- Am no- 5- ( 3- benzyl oxy- phenyl ) -6-ethyl -pyrrol o[ 2, 3-d] pyrimdin-7-y
i]-cyclobutyl)- nethanol; and phar rraceq-)té cal ly acceptable sal ts thereof. 12.
A conpound of fornula I accor di ng to claim3, selected fromthe group
consisting of trans-5-(3-Benzyl oxy-phenyl)-6-nmethyl-7-(3- pyrroI|d| n-1

-yl met hyl - cycl obutyl ) - 7H g%/rrol o[ 2,3-_d] pyrimdin-4-ylamne; Case 4-31991 A
31 OCT whwsein ngiRy, Ra, R4 and X have the meanings as defined for a compound of formula | ac-

trans-5- &%%{g&/jg%y ,théyé&wﬁ}] ARIrBhe: 7- [ 3- (4- et hyl - pi perazin-1-yl methyl)-c
ycl obut yl | pyrrol o[ 2,3-d] pyri mdin-4-yl am ne; trans-

| -{3-[4- Am no- 5- (3 benzyl oxy- phenyl)-6-nmethyl -pyrrol o[ 2, 3-d] pyrimdin-7-yl]-

cycl obut I _ 7.

trans-7- %ﬁéﬁg'tzdlgrl di eigdrﬂ%ﬁnﬁco% Ulljatglluswglc?& 'se?lgi/ '%aiﬁséﬁe {xlz Y err?t'an thyl -7
H- pyr rolRyig uesutu;ppyed nfmcmoﬂom,drymtmmuﬁ@d amino, Y is oxygen and Z is not present or lower
trans- 5- e - 6- methyl - 7-{3-[ (t et rahydr o- pyr an- 4-yl am no) - met
hyl ] - cya((I: git%u é%"gﬁ‘rﬁ%’}% I2, 3-d] pyri m di n-4-yl am ne;

trans-((R)-1- {3-[4-Am' no- 5- ( 3- benzyl oxy- phenyl ) - 6-nmet hyl - pyrrol o[ 2, 3-d] pyri m
idin-7-yl]- cycl obutyl net hyI k% rroI i di n-2-yl)-nethanol ;

ci s-5-(3-Benzyl oy« pheny $hyl - 7- (3-pyrrolidin-|

-yl met hyl - cycl obu)\ ol o[ 2, NH4] pyri mi di n- 4-yl ani ne;

ci s-5-(3-Benzyl oxy- phen 7-[3-(4-nmethyl -pi perazin-1

-yl met hyl ) -cycl obutyl ]-7H pYy ﬁ-d] pyri md i n-4-ylam ne;

Ci s-7-(3-Azetidin-1-yl net hyl - lbut)) -(IB)},benzyl oxy- phenyl ) - 6- net hyl - 7H
pyrrol o[ 2,3- d] pyrimdi n-ﬁ- N

in which Ry is a radical HO-(C=0)-Z- wherein Z is not present or lower alkyl, and n, Ry, R,
R4 and X have the meanings as defined for a compound of formula | according to claim 1, is
reacted with a compound of the formula Rs-H wherein Rs is unsubstituted, mono- or disubsti-

tuted amino;

c) in order to prepare a compound of formula |, in which R, is lower alkyl substituted by
mono- or disubstituted amino, a compound of formula I, in which R; is a radical Rs-(C=Y)-Z-
wherein Rs is mono- or disubstituted amino, Y is oxygen and Z is not present or lower alkyt,

is reacted with lithium aluminium hydride;

d) in order to prepare a compound of formula |, in which R; is lower alkyl substituted by
mono- or disubstituted amino or by a heterocyclic radical containing at least one nitrogen
ring atom whereby the binding of the heterocyclic radical to lower alkyl occurs via a nitrogen

ring atom, a compound of formula IV



Cls-1  Case4-31991A o

-{3-[4- Am no- 5- (3- benzyl oxy- phenyl ) - 6- net hyl - pyrrol o[ 2, 3-d] pyri m din-7-yl] -
cycl obut yl net hyl } - pi peri di n-4-ol; 3 T 2005
ci s- ((R) - 1-{3-[ 4- Ani no- 5- ( 3- benzyl oxy- phenyl ) - 6- met hyl - pyr r ol of 233- 83y F°%°d
in-7-yl]- cyclobutylnethyl}-pyrrolidin-gryl)-methanol;
ci s-5-(3-Benzyl oxy- phenyl)-6-ethyl -7-(3-pyrrolidin-1-ylnethyl-cyclobutyl)-7H
-pyrrol o[ 2,3- d] pyrimdin-4-yl am ne;
ci s-5-(3-Benzyl oxy- phenyl ) -6-et hyl -7-[ 3- (4-net hyl - pi

perazin-1-ylmet hyl ) Bl 1-7 H pyrrol o[ 2, 3-d] pyri ni di n- 4-yl ani ne;
cis-7-(3- Azet ] XX hyl -cyqyiqbut yl ) -6-et hyl -5-{3-[(2Z) -2-eth-(E)-ylidene
- hexa- 3, 5- di enyl ox 0 - pyrrol o 2, 3-d] pyri m di n-4-yl ami ne;
cis-1-{3-[4- Am no-5-(3-1 0 enyl) 6-ethyl -pyrrolo[2,3-d] pyrimdin-7-y

| ]- cycl obutyl nethyl }-pi geri dijp- 4-
cis-((R)-1-{3-[4-Am no- 5:( 3- bghzyl xy ph@%bl) 6- et hyl -pyrrol o[ 2, 3-d] pyri m di
; yrr N di n-2-yl) - et hanol ;
-ethyl -7-{3-[ (tetrahydro-pyran-4-yl am no) - net hyl
-d] pyri mdin-4-ylam ne; and pharmaceutically
acceptabl e salts thereof. e 4-31991 A 31 OCT 2005 -85 13. A conpound of
formula I, or a pharmaceutitalgy acceptable salt thereof, according to any
one of clains 1 to 12 for use I'h a nmethod for the treatnment of the human or
ani mal body. 14. A pharnmaceutical conposition conprising a conpound of
formula | or a pharmaceutically acceptable salt thereof according to any
one of &h whigb Ry isdower alky gebstdutediby 4-methylphenylaiiionylplaanhe.dit, iReaRi gnd X

I
o ol a eV T Ghingd 35 ool 8cSARBGUIY B BLicuha AOERIHIPE pauddY P12
pr epar awitra mmmtmdavfﬁm_émmu@ad%ﬂbwp'dﬁch Rens frmno'c bredisybsgtutebamingfora hiitsease
whi ch 1 eSPORASdufafBortBiing dt 128t Sfe hiltSgdiFind RofFRAGLR the Fotdrodchl Hdflafis

tion.

ci s-5- (3-Benzyl oxy- phenyl) -
]-cyclobutyl}-7H pyrrolo

attached to the hydrogen atom of Ry;-H via a nitrogen ring atom;

e) in order to prepare a compound of formula |, in which R; is a radical Re-sulfonylamino-
lower alkyl wherein Rg has the meanings as defined for a compound of formula | according
to claim 1, a compound of formula | according to claim 1, in which R; is amino-lower alkyl, is

reacted with Re-sulfonyl halide;

f) in order to prepare a compound of formula |, in which R; is a radical Rs-(C=Y)-Z- wherein
Rs is free or etherified hydroxy, Y is oxygen and Z is amino-lower alkyl, a compound of for-
mula | according to claim 1, in which R; is amino-lower alkyl, is reacted with a compound of

the formula Rs-(C=0)-Halogen wherein Rs is free or etherified hydroxy;

g) in order to prepare a compound of formula |, in which R; is a radical Rs-(C=Y)-Z- wherein
Rs is unsubstituted or monosubstituted amino, Y is oxygen or sulfur and Z is amino-lower al-
kyl, a compound of formula | according to claim 1, in which R, is amino-lower alkyl, is re-

acted with a compound of the formula R;,-N=C=Y wherein Y is oxygen or sulfur, the radical

R12-NH- corresponding to unsubstituted or monosubstituted amino Rs;

h) in order to prepare a compound of formula I, in which R, is a radical Rs-(C=Y)-Z- wherein
Rs is unsubstituted, mono- or disubstituted amino or a heterocyclic radical containing at least

one nitrogen ring atom whereby the binding of the heterocyclic radical occurs via a nitrogen



16. Use of a co ound of fornmula | according to any one of clains 1 to 12,

or a phaq:%?c‘b'a 1Ral |l y acceptable salt thereof, for the preparation of a
pharmaceutical conposition for the treatnent of a disease which re%tzﬁn(l%otso
an inhibition of the IG--1R tyrosine kinase. 17. A process for t e
preparation of a conpound of forrmula | according to claiml or of a salt of
such a conpound, characterized in that-8-in order to prepare a conpound of

formula I, in which R2 is |lower alkyl substituted by am no, a conpound of
formul a II Case 4-31991A. b) in order torec&eacarr; r ~ ~ ~L~3i i~i~soi
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p & B n tl’_%%n rIn% ét&% Azfffir;~~a nono- or di subAi Uer alv zv tjy Qr~~1r
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compound of the formula Rs-(C=0)-Halogen wherein Rs is unsubstituted or substituted lower
y o alkyl,

j) in order to prepare a compound of formula |, in which R; is a radical Rs-(C=Y)-Z- wherein
Rs is lower alkyl substituted by a heterocyclic radical containing at least one nitrogen ring
atom whereby the binding of the heterocyclic radical to lower alkyl occurs via a nitrogen ring
atom, Y is oxygen and Z is amino-lower alkyl, a compound of formula V

V),

H
(lower alkylene)—N\”/(lower alkyl)—Halogen

O

in which n, Ry, R;, R4 and X have the meanings as defined for a compound of formula | ac-
cording to claim 1, is reacted with a compound of the formula R4s-H in which R4 is a hetero-
cyclic radical containing at least one nitrogen ring atom wherein the heterocyclic radical is at-

tached to the hydrogen atom of Ryg-H via a nitrogen ring atom;

k) in order to prepare a compound of formula 1, in which R; is a radical Rs-(C=Y)-Z- wherein

Rs is lower alkylamino wherein the lower alkyl moiety is substituted by unsubstituted, mono-



attachegto t%& drogen atomof t~-r4 tira a nrrc~r7.f?2 r, r~r e) in order
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in which Y is oxygen or sulfur and n, Ry, R3, R4 and X have the meanings as defined for a

compound of formula | according to claim 1, is reacted with a compound of the formula Rqs-
H, in which Ry3 is unsubstituted, mono- or disubstituted amino or a heterocyclic radical con-
taining at least one nitrogen ring atom wherein the heterocyclic radical is attached to the hy-

drogen atom of Ry3-H via a nitrogen ring atom;

1) in order to prepare a compound of formula 1, in which R; is a radical Rs-(C=Y)-Z- wherein
Rs is lower alkoxy substituted by unsubstituted, mono- or disubstituted amino or by a hetero-
cyclic radical containing at least one nitrogen ring atom whereby the binding of the hetero-
cyclic radical to the lower alkyl moiety of lower alkoxy occurs via a nitrogen ring atom, Y is

oxygen and Z is amino-lower alkyl, a compound of formula VII



R5 is ugsibatitosipad ar ! %h-stftttted loco O-& lti!, Y5 o g6)" a~0 pound of
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t he heterocycl!'c rao)bal lo apex at k; ?i fir liraarrrti e - ,*ru atom Y
is oxygen and Z is am-rio bvoiei~ CI)|kSI'., a rR4"-, XY. (Iower

al kyl ene;q---~r| (Rsh: F{i~rtP~? 1v in which n, R, R3, R4 and ?I have
Yne . par’ Ty i PAir> "rgyyf d zclrirtruar ru J, sr, idra', cR - cording

to claim1, ed withlaTo virMo,*zf OP fdnJdmiJda rct H 1h.W:, -

cyclic radaca) au. rttrT n -fag 7Jrvevdrrr, -,jr"try tached to
the hydrogec atons oy OzNa rrbp AJoway, k) in order to pca a a a cQ

RV -, f, T JA7I 'PJ/ , 4?2.w 1rJft. *<<i a 7;ai.nl'ny =V ~e.-eW
R5 is | ower aIkyIR er®d’'n the lower a'k ,q, s SudhF.fltui~p y ut!z-~!
i-rvcttuitP , -.r~~n. oc Case 4-319gg' SA or disubstituted amnrT ar h5 a hP-"r
naCv A rat~'rcat za a "1 ~ are 2-~~~r~r ~ ~ whereby the binding of the
t~eterrtrj *c rar er % ttr~ r~aa~~rag-~ rr r r, c rs ara~~~~~~ r ring
atom Y is oxygen or su’fufowachiigiee NI ~T ~O=tlower akyly-tHalogdr rr~ rQ ra’
r N (lower atkytarre?-T~ ~T-~'~a~~trr—rgz ¥ rr rr in which Y Is oxygen or
so}fur and n, Flr, P3, .e Xat }r~r~.ns~ts,||~. conmpound of fornula I

according to c}a)rn t,. is raa~ ~~t3 s~%31<D~0 H in which R13 is
trrtstr&strttrted, nnQ Qdr~~strrrr~arr~rr~~r~f~fr~ taining at 'east we
Ssfrrnf*e-v;r Srfirgr ~. F~Jt?WF ~~f P P~Q C~~Crz?lrCsrrfc

| c~G-Tf 7Ghhich 7, Ry .Y R, 9h@ SEavBURERENRYS abldefinét RS Bmplolind of formula I ac-
cording to claim 1, is reacted with a compound of the formula Ry4-H, in which Ry, is unsubsti-
tuted, mono- or disubstituted amino or a heterocyclic radical containing at least one nitrogen
ring atom wherein the heterocyclic radical is attached to the hydrogen atom of Rq4-H via a ni-

trogen ring atom;

m) in order to prepare a compound of formula 1, in which R, is halogen, a compound of for-

mula | according to claim 1, in which R, is hydrogen, is reacted with N-halosuccinimide;

n) in order to prepare a compound of formula I, in which R, is lower alkyl, a compound of for-

mula | according to claim 1, in which R, is halogen, is reacted with tetra(lower alkyl) tin;

0) in order to prepare a compound of formula |, a compound of formula IX

(R3)n

in which n, Ry, Rs, Ry and X have the meanings as defined for a compound of formula | ac-

cording to claim 1, is reacted with a compound of formula X
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claiml, 5s -f# TM a?, ', . sr ~ ~ tuted nono- oc disubstitute amfri
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het erocvc7 ¢ ra& 10Ca trogen ring atom m in order to prepare a c~ssn ?,1~
mula r accord rig k Hewn ~, z zr rr xr r~f A~ fna2pa%~T~~r1 ~ s~
n) in D76EJ] imeﬁr—v@u i - 11rJifbu , ~i,F~i , Yuit~~_. r, , Y4~
~.i1, , .3.r..,~Arty .1~ R f-.s.e..,,~u._ .1. mlel accosd' n' ~ fF3
zr, rn- ?, ~J~. . D4Ff 5t, R % s'F{, T~rr rr rc~r . ~2f b?2 2" r'": 0)
in order to prepare at7 ~~rt } d in which r~, R,, R,, R4 w d? Y hgcce~
to ~rr~as~ cording todain t,rsrt actedurr~tacry ~' g-rli~4'L
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~ fF srr~s{Yfrrr; p) in order to prepare a oonpasndo, (-,r, v.I|l f ef"? r ef
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p) in order to prepare a compound of formula |, in which R; is lower alkyl substituted by hy-

droxy wherein hydroxy is attached to a primary carbon atom, a compound of formula | ac-
cording to claim 1, in which R; is a radical Rs-(C=Y)-Z- wherein R;s is etherified hydroxy, Y is
oxygen and Z is not present or C,-Cgalkyl, is reacted with lithium aluminiumhydride; or

q) in order to prepare a compound of formula I, in which R; is lower alkyl substituted by hy-
droxy wherein hydroxy is attached to a secondary or tertiary carbon atom, a compound of

formula XI

R15

in which Rys is a radical R16-(C=0)-Q- wherein Ry is hydrogen or C4-Csalkyl and Q is not
present or C4-Csalkyl, is reacted with a Grignard reagent of the formula C,-Cealkyl-Mg-halide;

whereby functional groups which are present in the starting compounds of processes a) to q)
and are not intended to take part in the reaction, are present in protected form if necessary,
and protecting groups that are present are cleaved, whereby said starting compounds may
also exist in the form of salts provided that a salt-forming group is present and a reaction in

salt form is possible,

and, if so desired, a compound of formula ] thus obtained is converted into another com-

pound of formula |, a free compound of formula 1 is converted into a salt, an obtained salt of
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Case 4- 31991 A 31 OCT 2005 -92 a conpound of formula | is converted into the
free conpound or another salt, and/or a m x- ture of isoneric conpounds of
formula | is separated into the individual isoners.



