WD 98/ 41525

PCT/ EP98/ 0135 PYRROLJ 2, 30] PYRI MDI NES AN I4SE AS
TYROSI NE K 13233 BI TORS Thi s |nvent|or? ¥e at&e’s fo
novel substituted 4-am no-7H pyrrol o[ 2, 3-H] - 5 pyri m di nes havi ng

t herapeutic activity as protein tyrosine kinase inhibitors, to
phar maceuti cal CIEOYRROEO[23DIPYRIMIDINES ANDYTHEIR USE AS ITYROSINE KINAISE INHIBIOORSs ses f or

their ' preparation. Backaround of the Invention

10 Protein tyrosine kinases (PTKs) are enzynes .which
catal yse the phosphoryl ati on of specific tyrosine residues in
protein. The post-transl ational tion of _these substrate

proteins, often eThi§ ninvepighsiates toacqcyeassgbstltute 4-amingyfiHpyralplZdidi-c h
regul ati 89 GRtimidihés | HaRArdy 'tl‘i’é}aﬁélﬂlcaﬁéﬁvv@t a&rprot%hmyminePﬁﬁaastmwrs to 15

has been obsérved I n many di sease states including benign an nant
prol i f er at | \Rhagnaesutisakcimpagions genigining,these ﬁemn%amq?mrpﬁa BF thaire
activation ﬂ; . the i mMmune system (autoi mmunity, allograft
rejection and gra?t versus host disease). . It is believed that
conpounds whi ch selectively inhibit the responsi ble PTKs may be

usef ul therw MEmﬁQﬁ"ﬁI)eglnv tion 20 Compounds of fornula A
[err] Rlerr] is aryl, R err] is hydrogen, |ower

al kyl oftOhalo and R err] is aryl are disclosed as i nhi bitors of
the protein tyros [ p 1%&5@’, (‘qgne ngs,
formula A in whi c'?] %‘ér B?ralglgguﬁ@‘u e | gﬁ?@ orl%{su st tut c’;cl o'#i%wer zﬁ kyI
or cycl o- | ophosphorylation of apecifis uyramue Riesidups dndprateins | Theepost-transiationsl y
defined ar e d 7
Conmpounds of #%ﬁ%ﬁg 2\* ?%%.B@igﬁi%ﬂ’ temss, lo(‘:f)ten %{é&&%&%é é&g%a
substi t ut ed rholeculanswitth egulatingroe)l prolifertion dndaadtivationsr Abhomal Pt actiéty ar e
di sclosqd | &0heen observed RERBNYIEEMNd SHhteS intafG Befigh and matignant
proliferative disorders as well as diseases resulting from inappropriate activation of
the immune system (autoimmunity, allograft rejection and graft versus host disease).
It is believed that compounds which selectively inhibit the responsible PTKs may be

useful therapeutic agents.

20
Compounds of formula A
NH,
ol
k\N N~ R, A

l
R,

in which Ry is aryl, Ry is hydrogen, lower alkyl or halo and Rj is aryl are disclosed as

inhibitors of the protein tyrosine kinase pp60 c¢src in WO96/10028. Compounds of
25 formula A in which Ry is unsubstituted or substituted cyclo-lower alkyl or cyclo-lower

alkenyl and R, and Rj are as previously defined are disclosed in co-pending
application WO 97/28161. Compounds of formula A in which R, is lower alkyl or
substituted lower alkyl and R, and R3 are as previously defined are disclosed in co-

pending application WO 97/32879.
30
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Conpounds JYOP¥#RSa B [err] Wh@CIVEPIR01357- N
or CRlerr], where Rlerr] is hydrogen, habogen, |oweralkyl, |oweralkoxy or -

S-loweralkyl; Yis -Nor -CH Rerr] and Rlerr] are each mdependently
hydr ogen, hydrox |goxy, or acyloxy or Rlerr] and Rlerr] are
bot h hydr oxy pro%éeoéqpeoém\g\ns Flﬁ)ar.rl’?ulgngdl vi dual hydr oxy protecting
group or with a single dihydroxy-protggti ngRgroup or Rl err] and R err]

are absent and there is a double bond Retweén the carbon atons to which

Rl err] and Rlerr] are att#c NNl err] is hydrogen, hydroxy,

| ower al kyl or al koxy; Rlerr] is inter \all i hydr ogen, (b)
am no, (c) halogen, (d) hydroxm, ' R err] taken together are =0
10 or taken together with the c atomto which,they are attached, form
a spirocyclic ririgy '] is inter alfa hydrogen, | ovveral Kyl
or amino; and Rerr] is inter alig |Ioweralkyl, aryl,

heteroaryl or heteroarylal kyl; &t#e di bl osed as bel ng adenosi ne Ki nase

i nhibitors Cu. ié‘n V\D 96/ 40686. Summary of the

| nvention Wherein Xis -N or CR7, whef, 87 i3 Mﬂgeq.mnoﬁpw@widl@yv%mms of

L07 T b Sohralys i N or O o B b SaBfHBBSRAS Nt SRR
2- phenyls 1, alkdxmxamaﬁyl;:xy on R{ and]Ralake Ibothr dwdroxy fiotectdd with an individual 1
oy o Pyt S bl L Rk ek o8 g

cycl oal keny kre 6Bkt aptl théretis @@édure bond between thé €afidn’ atoffé tBMnmaﬁ rfEPr e
groups of fornula ORA in which RA represents Hor a err

al kyl gr oupPReraseiattaghedi s is @f%@gﬁrbmyﬂmbwe@mmalk@wn& l‘o‘(!tl.t&.l’_eﬂ@da) t he
carbon hydrogen, (B) hAfitE: dcf RaiBhéd, 38 Fydroxy or Rs and R, taken together are =0,
10 or taken together with the carbon atom to which they are attached, form a spirocyclic
ring; Rs is inter alia hydrogen, loweralkyl or amino; and Rg is inter alia loweralkyt,

aryl, heteroaryl or heteroarylalkyl; are disclosed as being adenosine kinase inhibitors
in WO 96/40686.

15 Summary of the Invention

The present invention provides compounds of formula |

R

including pharmaceutically acceptable salts thereof in which
20 '
R, represents hydrogen, 2-phenyl-1,3-dioxan-5-yl, a Ci.g alkyl group, a Csg
cycloalkyl group, a Cs.z cycloalkenyl group or an (optionally substituted phenyl)Cq.¢
alkyl groi'xp wherein the alkyl, cycloalkyl and cycloalkenyl groups are optionally
substituted by one or more groups of formula OR, in which Ra represents H or a
25 C,. alkyl group provided that a group of formula OR, is not located on the carbon
attached to nitrogen;
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repr esent s&ﬁ?%sr/%azesn, a CJerr] alkyl group, a (Jerr] cycl oal kﬁ&é‘ﬁ?ﬁ’;‘)’,‘”ﬁm o,
hydr oxy, an (optionally substituted3phenyl)err] alkyl group,
optionally substituted phenyl or Rerr]; and 5 R err]

represents a group of formula (a) [err]

Ln which, t h [ ' i 1] { I bst i tuted
Snd 10 A Repmbiesnis PGBOR A e Bride Poy R SaRey RHP. bil) Pl ©
chai n, NHCO, ad\!dgﬁgnaélg?gbbﬁtuted phewmwkﬂqrsw,]opﬁbnéﬂy%ggﬁﬁﬁed pheHy 5ﬂRQ; i's

O, 1 or 2, or A'is nt and Rlerr] Is attached irectly to the
phenyl ring;and and R5 represents optionally substituted phenyl and,
additionglly, when Ais absent 15 ° R5 represents a) a phthalimdo group
optional 'y substituted by halo or b) a pyrazol yl am no group in which
t he pyrazol eRg tepresestsop graupafifgrmul{a)i t ut ed by one or more of the
foll ow ng: hydroxy or optionally substjtuted phenyl; Rl err]

represents a heterocyclic group sel egfedfYemthienyl, benzo(b)thienyl,

pyridyl, 20 pyrazol yl, isoxazol yT, .oiazonFQ oxadi azol yl, indazolyl,
each of which is optionally sub uted by one or nore of the

fol | ow ng: i ki ;
Al koxy gr ough Wi thenky ok Ruafofdu'drtofily cBkiled eng | IL0LE: B LG
phenyl; an (optionally substituted phenyl)(err] al kyl group; an

ti I ' h I t R ;
(Copti ondPi y ArERbst 8. O, NSORBYeNHE £ ayletl et RHES, NEECE CONR
ter m opt i onaNHZONHSTCO} ot S{ORienwhichnpais 0, dhemg,| oroftis abséntyarelRs is atachied

by one or nore of the following: a) a (ferr] alkyl group, b) a (err]

al koxy gr oupdirectly to theyPheRMING, ° o) hydroxy, e) phenyl Cerr] alkyl, f)
hal o, g) a group of forrmula NR[err] R err] in which Rlerr] and R err]

or T ar karin Pl reigeents oelicraly sbetuiprt shagihgnc. rcifpnall, Wher Ale apsant
5- hydr oxg- 1- mariaY I Py € ' | [ I
Lo s 1 RDSBlesini B ihalimico (ouBSSARAE ARy AZBLLY 1) o
f ormul a - CORpyrazdlylaminehgroup i evhigh theppyrazale sin)isioptignally stibstitutechby @ne or
group, more of the following: hydroxy or optionally substituted phenyl; '

R, represents a heterocyclic grbup selected from thienyl, benzo(b)thienyl, pyridyl,

20 pyrazolyl, isoxazolyl, thiadiazolyl, oxadiazolyl, indazolyl, each of which is optionally
substituted by one or more of the following: a Ci.¢ alkyl group; a Cs.5 cycloalkyl
group; a Cy.g alkoxy group; a Cq¢ alkyithio group; hydroxy; optionally substituted
phenyl; an (optionally substituted phenyl)C4.s alkyl group; an (optionally substituted
phenyl)C;.¢ alkylthio group; or an (optionally substituted phenyl)Cy.g alkoxy group;

25
wherein the term optionally substituted phenyl means phenyl optionally substituted
by one or more of the following: a) a Cy5 alkyl group, b) a Cy¢ alkoxy group,
c) phenoxy, d) hydroxy, e) phenyl C,.¢ alkyl, f) halo, g) a group of formula NRy¢ R14
in which Ry and R4 independently represent hydrogen, a Cy.g alky! group, phenyl,

30 a C,.¢ alkanoyl group, a (Cy.¢ alkoxy)carbonyl group, 5-hydroxy-1-phenyi-3-pyrazolyl
or benzoyl which is optionally substituted by Ci¢ alkyl, Cy.g alkoxy or halo h) a
group of formula -CORy in which ‘Rg represents hydroxy, a Ci.¢ alkoxy group,
phenoxy or a group of formula NRyoR44 in which Ry and R4y are as previously



- phenoxy or a group of formula NR[err]Rerr] in which Rerr] and Rerr] are

as previously WO 98/ 41525
. PCT/ EP98/ 019’57798/41525 ' : PCT/EP98/01357
: defined, i) a phthalimdo group optionally substituted by halo, j) the
. phenyl ring is benz fused form ng naphthyl or k) nitro. In

‘ preferred co unds, of formula |: . err] .represents a Clerr] alkyl
group, a d eggﬂ%"“&gd) 3£W['"§?%§b°%r °%ﬂ?"%bﬁ‘%ﬁ5‘l‘tg9eb§’ug§|9* Puhephenyl ring is
phenyl ) C er r bent tused d6rming nastiteylor kwitra) kyl and cycl oal kyl groups are
optionally substituted by one or nore groups of formula OR[err] in

which R err] represents Hor a Cerr] alkyl group provided that a

group of form@afﬂﬁdﬁ duhds of fdrmartied on the carbon att ached to
ni t rogen,; i esents a CJerr] alkyl group,

d
Qer ] eyl OB SRregPaE Ot Js cycloalkyh gratpyan asmé@ptipnalbsibitited
h I t d
Ps* Y Rerr) ri’e%"#@?éﬁ?é"*g'p F"é‘Ep “@?*‘*ﬁ'ﬁ)?‘ﬂﬁ [k, 3t Yol 'grblpeare. optional)’
(a) i substituted byeorshemmbore groyps of domiula GRY iny whithi RpabpresentsHidrug ed

22& NN ém%?sents NHBegﬂm_'&ﬁﬁerr Sﬂlaerééﬁgtsdjf?t& %an‘%;g;tg"ﬁns

0, 1 or 2, ogttdcHed t8hrgenand Rl err] is attached directly to the
phenyl ring; an err] represents optionally substituted phenyl
. and, addi@ional | y, when A is absent R err] represents a) a

. phthal i ni do BEQH;&eQ@ﬁtbQﬂGHg\énSH@t.é aweg?ow 4,9 ?kyii ?351 hydroxy,

| pyrazolylam no group EtmJ)érazo e ring i opt H Sl?bs FiaYed

| by one or @an (Omé")bﬂiuhshwtqdjph gs alkylgrouy, aptiooply snbﬂtltqteck phenyi bnRgd
phenyl ; R4 represents a heterocyclic group selected fromthienyl,
benzo(b)th| eny‘iI pyridyl, pyrazol yl, isoxazolyl, thiadiazolyl,
oxadi azol yl, indazolyl, each of which is optionally 30 substituted by one

or nore fg t gré&ys% Q%ro& &[f&rrﬁdlaﬂ)kyl group; a (err] cycloal kyl

AR

in which the phenyl ring is additionally optionally substituted and

A represents NH, O, NHSO,, SO;NH, a Cy4 alkylene chain, NHCO, NHCO,, CONH,
20 NHCONH, CO; or S(O), in which p is 0, 1 or 2, or A is absent and Rg is attached
directly to the phenyl ring;

and Rs represents optionally substituted phenyl and, additionally, when A is absent
Rs represents a) a phthalimido group optionally substituted by halo or b) a

25 pyrazolylamino group in which the pyrazole ring is optionally substituted by one or
more of the following: hydroxy or optionally substituted phenyl;

R4 represents a heterocyclic group selected from thienyl, benzo(b)thienyl, pyridyl,
pyrazolyl, isoxazolyl, thiadiazolyl, oxadiazolyl, indazolyl, each of which is optionally
30 substituted by one or more of the following: a Cy.g alkyl group; a Cag cycloalkyl
group; a C,.¢ alkoxy group; a Cig aIkyIthio group; hydroxy; optionally substituted
phenyl; an (optionally substituted phenyl)Cy.¢ alkyl group; an (optionally substituted
phenyl)C.¢ alkylthio group; or an (optionally substituted phenyl)Cy.g alkoxy group;



group; a (ferr] alkoxy group; a (err] al kyl t hi o group; hydroxy; optionally

substituted - henyl ; an (optionally substituted phenyl)

group; an (WB# P’é*?&gl y substituted phenyl)YJ err] al kyl t%‘gﬁélr) osfl EA/Jor
an (optionally substituted phenyl)(err] sl koxy group;
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wherein the termoptionally substituted phenyl nmeans phenyl tionally

subst’i t ut edwherein ltiye teren optionally substituied ipiieny ns pheayl (g[p@pngl q@qtlttgpgup

ol kyl 1 enegr iy B af folouingt M s S HOGEH o 1R ofpBL S

Rlerr] i lnge ﬁ&ftﬁ@t By hymsewhehwcﬂl?ﬁaakyl 8 tﬁle.rg)]a gfdupl ofJomyda NR@B44.ina

53t i oo s b e e 53 ot v, pror
bstitut |

Formil a - coqreARaoy gugYe &?%Q‘i‘“rvzpr“@’?‘es 9‘“%"?'@35? W2 ERaTymzo or

group, phenggkizeyl which is optiormally sobstﬁutedﬁye&bﬂ%lkylr CRé ekm}y orhaliyra giosiprgf and
r oup tional

| ed, i 0 |
N betl ton gdasm‘%\lflgglﬁzr'x whiet BG reereberts thgrod) 5k e AkiSfou! pRBhaREH &/
napht hyl . AR ]o r bhbis NRSEG] i tvitich ﬂ}?(tdh% RO\ arg 'a@'"brevnéﬁsly defined, |) a

Preferably epresents a (Jerr] roup (for exanple prop
i sopropyd, phthalimidd group eptionaljy $ub§atm¢mby|ha Q, & ) ihetphenybing is ben@é@edt yl,

neopent yl ert. r hexyl), a (Jerr] cycloal kyl group (for
exanpl e cycltﬂ?)r 'Bﬁ 5“‘2’;‘4@ obutyl, cycl opentyl cycl ohexyl cycl ohept yl
or cyclooctyl), or a CJerr] cycl oal kenyl group (for exanple cycl opentenyl,

cycl ohexenyl | oh £ein the al kyl, cycloal kyl and
cycl oal kenyID i e SAERbR B o 1L y substituted by one or nore hydroxy
groups provi ded that a hydroxy group is not |ocated on the carbon
attacheq_to nltr Y/ I
fert- buﬁ 5 %reg%%@h& Pép? 5{@% gn?%l %‘lé{] groum, g/?lr EXirfipIE Bropyt! OBFGN, -
gygr nycycl cua?,ntiﬁbbutyﬂsbwuw&mmhwmwn& leméntvl Bedpentybxterhpenty @nfekyl),
- ri op,
234 hydr oy e yploalkyf Broup o shamele,cyctiprbyt, SIS Fufonetlh yolbEYgen,
ﬁr dhal 0 (forcgﬁléﬁaﬁy?o? Rl @bsotylprere® 03.9 cloalkemy)%éup kot %xﬂhﬁfeeé}&:ll&penﬁmﬁ,r]
fﬁr Lﬁ?:n( 2; qyelohpxenyl or cycloheptenyl) wherem tFme allyyl {oa]ky{ ach[ ?oatlkenyl groouu s
' 20 are optionally substituted by one or more hydroxy groups provided that a hydroxy
group is not located on the carbon attached to nitrogen. More preferably R,
represents isdpropyl, tert-butyl, 2-hydroxyethyl, cyclopentyl, neopentyl, 2-
hydroxycyclopentyl,  4-hydroxycyclopent-2-enyl,  3-hydroxycyclopentyl, 2,3,4-
trihydroxycyclopentyl, 1,3-dihydroxyprop-2-yl, or 2,3-dihydroxypropyl.

25 _
Preferably Ry represents hydrogen, or halo (for example chloro, bromo or
jodo). More preferably R, hydrogen or chloro.
Prefex;ably Rz represents a group of formula (a)
AR,
(a)
30

in which the phenyl. ring is additionally optionally substituted and
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represents 0, NHS([err], NHCO or S(Oferg] in which pis 0, 1 or 2, and
Rlerr] represents optionally substituted phenyl . More preferably A

pr 61 or abl y %ﬁ%&pﬁsp%’&é&éﬁ??z%ﬁﬁﬁn 2SRk D RIS BI& Do 5 A0 Regtopresinis

phenoxypheny}, t|<ﬁ1afl fmméhmtéoo)pna Mbré“pr@?érﬁ ynhﬁé(}ﬁéyérﬂbﬁmy{w gt- (mespy! -
sulphlnyl)pheg enylsulp onyl)phenyl hydr oxyphenoxy) phenyl ,
- 4-

(ben?@i@'@bl)/p%m% enyl , (benzam do) phenyl |
| 4-(4-acet am dophenoxy) phenyl)

4- (2- ni trophenoxy) phenyl , 4- (4- am nophenoxy) phenyl, 4-(3-am nophenoxw- 10
phenyl, 6 (2-amn nBsejerghlyn s, 'ﬂpfege'ﬁﬁe RhegopyrRhesyl ) gtrheppxyphen

4-[4- (N hy| - I
4- E 2- <(ac e'?gﬁﬁ éb%%oéWBQ?/%hen% Wﬁ‘gﬁ%}e‘ A QQ%; rﬂethoe(}(p henoxy)pheﬂghox (fhﬁe’ﬂ
4- ( 3- car boxy sdiphinyi)ptEnyh oxyﬂdbhﬂwlsulmmybwmﬂybﬂwdmmﬁmxwm}enyl. 4-

2 benaam do. SaneentiRERRIco e, "BRIERBORRKY, o, trapgpmidophencxy)-

4- benzenesul phema)yi ﬁ(B-Bﬁmphérmxy)ﬂhenylM—(&dmmbﬁhenoxy)phenyl 4-(3-aminophenoxy)-
benzenes

h d
3y ar ox]0 - PSRy T BRIy o(o-2cetamidophenprpany, 4-14-(N-methyi-
4- (2- hydr oxyabetamidt))lolwrw}pheﬂyl.( 4~(24acetantidoptremosy)phanyly dF(%oetamndo-qahﬂbyl

gh(eﬁylrmt ZO?Z Eﬁ'?‘l?}& Q :{ é) %{ﬁg{é-ﬁywﬁéﬁwowﬁ%e‘yﬁ‘w @1 garb rlllwtnEtP prt]%pugx%)

4-(5-chl oro- 3henyl,r mp(lemﬂucyrbpimyj‘k-mtwphénoxy)phenyl. 4-benzamido-3-methoxyphenyl,

proforrod_gr SHPBRMEISOIREA A, i GorcenestBRORaIgPr-meeha: oty

ethyl, p1®py benzmtlmhvhamidutafhydrb)glphewll y B-hyldeowayyd-(4-tart-Butylbenzenesuiphon-

Oy e | i E RSN o 4 horhBh et -
4- phenoxyphephény M@nﬁlhw%h&rophenom)mhayu #i(dametBorydayonyl-2-nitrophenoxy)-

3-chl oro- 4- (3 chl.o henoxy)lphenyl th

am_no) pheny! Phan 3('&' 2@ 5%% %ﬁ??’&’ﬂé'?ﬁf&la -egéﬁﬂ]%r)?%ﬁﬁﬁbenoxy)phenyl or 4-
4- ( 4- et hyl apd-niro-2-(2, z-wnemylbbqplmmldo)phmuﬁy]pm»jﬂ- met hoxyphenyl ,

3- hydr oxy- 4- (4- et hyl benzam do) phenyl , 30

3- hydr ox§~= 4- ( 2- net hoxybenzam do) phenyl ,

4- (4- chl or obenzaniind ohe préfenied graupaf gompounds of formula |

3- hydr oxy- 4- ( 2- napht hal enesul phonam do) phenyl ,

3- hydroxy-4-[4-(tert-butyl)- benzenesul phonam do] phenyl ,

4- [ N- (5- hydr @4y répreserity | mgthyl, obthgl; yprbpyll risdpropyly |butyl, tert-butyl, benzyl, or 2-
4- phenoxycar %33%&31%9'0 3- hydroxyphenyl

25 R, represents hydrogen, methyl, halo, hydroxy or pheny! and

R3 represents, 2-phenoxyphenyl, 3-phenoxyphenyl, 4-phenoxyphenyl, 4-(4-chloro-N-
phthalimido)-3-tolyl, 3-chloro-4-(3-chlorophenoxy)phenyl, 4-(4-methylaminophenyl
amino)phenyl, 4-(4-methylaminophenylamino)-2-methoxyphenyl, 4-(4-methylamino-
benzyl)phenyl, 4-anilino-2-methoxyphenyl, 3-hydroxy-4-(4-methy)benzamido)pheny!,

30 3-hydroxy-4-(2-methoxybenzamido)phenyl, 4-(4-chlorobenzamido)-3-hydroxyphenyi,
3-hydroxy-4-(2-naphthalenesulphonamido)phenyl, 3-hydroxy-4-[4~(tert-butyl)-
benzenesulphonamido]phenyl, 4-[N-(5-hydroxy-1-phenylpyrazol-3-yl)amino)phenyl,
or 4-phenoxycarbonylamino-3-hydroxyphenyl.
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A second pP‘Q%ff/‘?lé%F group of compounds of fornula | is represé’rﬁré%raﬁ§91357
formula I'b [err] and pharngceutically acceptable salts

t hereof 5 i n which Rlerr] represents hydrogen, a Cferr] al kyI
group, a (err] Kk I r
(optionally subs?‘ygﬁbﬁg g{?éﬂf/ @’[’%‘ﬁ?ﬁﬁf"?ﬁ%ﬁ%@?’g ﬁry re&"e@b‘ﬂte& b I
cycl oal kyl fomutadbl oal kenyl groups are optionally substitut ed by one or
nore 10 groups-of fornmula ORA in h RA repr? ents Hor a (Jerr] alkyl
group provided that a group of |'8rmul a ORAYY®r not | ocated on the
carbon attached to nitroghtiH; ’; hydr ogen or hal o;
Rlerr] represents a (Jerr xy group, hal o, or
hydr oxy; Rl err] rNpreyen a '--—' al kyI geaip, a ([err] al koxy
group, hal o, hydroxy, n Jro group of 15 formula NRerr]Rerr] in
which R err] and R err] n P y represent hydrogen, i Clerr] alkyl
group, phenyl, a (Jerr] al kan%l group, a (Cerr] al koxy)carbonyl group or
Rlerr] represents a gro of formula -COR[err] in which Rerr]

represents hydrpx a r Y. phenoxy or a group of
formul a NR[ 5?‘8?%@??”%%08%&%%%&%3% err] are as previously
defined;5 20 and mand n independently represent 0, 1 or 2.

Preferred vaI u'%chof t he substituents in conpounds of fornula | b are given
bel ow. 25N Preferably R err] represents a (Jerr] al kyl group, a

CI[ErIr] cyc: Bﬁ: il?p:resgnwrhydlmg@hera]C, .s alkyl cgrolupalak €3yl cgcloalhyl}/\llgmm, nat Bgy
oy e o kT rF POt beall SRS phor e s vhorgh g
Gerr] al kyhyd, @y aoawn e.gfeydumer@: GFoRipR &b Jp%ﬁalyastﬂaﬁmtéd B?toﬂeoﬁtaﬁﬁﬁ'eon

the carbon attached to mtrog More preferab err] represents
i sopropl@ , grupsiifgmmula ORsoin whichiRe xorresents H.ora oﬁaem@l}fv graup pegMiged that
2- hydr oxycy gl 9B b formira R} RNRYSLaMRESH ther carbon attached to nitrogen;

R2 represents hydrogen or halo;

-

Ry represents a C,.g alkyl group, a Cy.4 alkoxy group, halo, or hydroxy;
Ry represents a C.g alkyl group, a C4.4 alkoxy group, halo, hydroxy, nitro, or a group of
15 formula NR4gR14 in which Ry and R4 independently represent hydrogen, a Ci.¢ alkyl
group, phenyl, a C.g alkanoyl group, a (C.¢ alkoxy)carbonyl group or Ry represents a
group of formula -CORjy in which Ry represents hydroxy, a Cyg alkoxy group,
phenoxy or a group of formula NR1oRy4 in which Ry and Rqy are as previously
defined;
20 and m and n independently represent 0, 1 or 2.

Preferred values of the substituents in compounds of formula Ib are given
below.

25 Preferably Ry represents a Cy.g alkyl group, a Cs.g cycloalkyl group, a Csz
cycloalkenyl group wherein the alkyl, cycloalkyl and cycloalkenyl groups are
optionally substituted by one or more groups of formula OR, in which Rp represents
H or a Cy. alkyl group provided that a group of formula OR, is not located on the
carbon attached to nitrogen. More preferably R, represents isopropyl, tert-butyl, 2-

30 hydroxyethyl, cyclopentyl, neopentyl, 2-hydroxycyclopentyl, 4-hydroxycyclopent-2-
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enyl, 3-hydV@8&Sopentyl, 2, 3, 4-tri hydroxycycl opentyl, PCT/EP98/01357

1, 3-di hydr oxyprop-2-yl, or 2, 3-di hy@roxypropyl

Preferably R2 represents hydrogen or chl.oro. Preferably

Rl err] repre C[ | ferabl R[er ]
represent 5. g0 rOREliSRert fémﬂvﬁ%&bﬁ% “@?f-ﬁ%ﬁﬁ PRPTORSBiYEs Bht <
a Cerr] al ka.ls-cghyd:pxymop.;{lerr] al koxy group, nitro, acet am do, ami no,
N- net hyl acet am do, carboxy, hydroxy or hal o. Preferably m

represents 0 or 1. More preferably mrepresents 0.

Preferably n repr PsefatablyRomepieseMshydmgehear ghloyo.n represent s 0 or 1 and
Rlerr] 15 represents hydroxy, am no or acetam do. It wll
be under $ ood t hat any group nentioned herein which contains a chain of

three or nore atoPfefeizBly R fprésehisohytiroxy Miha Ty tdheoxy tbip. mbré?aréfbfa%wht or

br anched. For exanple, an al kyl group may conprise propyl,

i ncl udes n- prepgBsentahydraxy araemihenyy| . and butyl, which includes n- butyl,
sec-butyl, isobutyl and tert-butyl. The term "hal o' as used herein
signifies fluoro, chloro, brono and iodo. Conmpounds of

formula | may exi Etefa@bb/aﬁysfenﬁ*ﬂﬁharﬁ&ce@lkylcﬂlqup & €apt alkogy group, naitriogls.
The presgnt 0 ! uch salts include
25 hy 3@30 h%%;f?@fdo,, Q’H‘@'@@'r hﬂﬂg@%ﬁ%ﬁ g‘%"p%@to gi‘*%"%ﬁ gﬁ hé@r phonat es,
nitrates, mal eates acetates, citrates, funmarates, tartrates [eg
(+)-tartrates ] i ncl.udi ng racem c
m xt ures], SUCCI nafl éfé{a%ﬁ?%ggée%'{%éépsaﬂ&gwé?%&g%mée%{g uch as
glutam c acid. These salts may be prepared by nethods known to those
skilled in onpounds .of  fornul a_l
whi ch have aci di C‘DE%S%#)M uggﬂrgs% 0 Lt Né\gg ptrgflera aPtrngﬁP?fNS 0ort andaR
phar macels i criprosentifiey| aminese acethiidgdr esent i nvention includes such
salts. Exanple of such salts include sodiumsalts, potassiumsalts, |ysine

salts and
1t will be understood that any group mentioned herein which contains a chain of

three or more atoms signifies a group in which the chain may be straight or branched.
For example, an alkyl group may comprise propyl, which includes n-propyl and

20 isopropyl, and butyl, which includes n-butyl, sec-butyl, isobutyl and tert-butyl. The term
*halo’ as used herein signifies fluoro, chloro, bromo and iodo.

Compounds of formula | may exist as salts with pharmaceutically acceptable
acids. The present invention includes such salts. Examples of such salts include
25 hydrochlorides, hydrobromides, sulphates, methanesulphonates, nitrates, maleates,
acetates, citrates, fumarates, tartrates [eg (+)-tartrates, (-)-tartrates or mixtures thereof
including racemic mixtures], succinates, benzoates and salts with amino acids such
as glutamic acid. These salts may be prepared by methods known to those skilled in
the art.
30
Certain compounds of formula | which have acidic substituents may exist as
salts with pharmaceutically acceptable bases. The present invention includes such
salts. Example of such salts include sodium salts, potassium salts, lysine salts and
arginine salts. These salts may be prepared by methods known to those skilled in the
35 ar.



arginine salts. These salts may be prepared by nmethods known to those
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Certain compounds of formula | may exist9in nore than one physical form
(for exanple different crystal fornms) and the present invention

I ncl udes each physical form (for exanple each crystal form of

conpounds of formula I and m xtures thereof. 5 Certain
conpounds of f or Ggrtainicompeupds et foraylad may existiin marg thayy ene physieahéorm (for

crystal for ' \ ' Ak
m it ures thééaragg?? ifferdiit rtz;ifdr{& \égﬁﬁpdoﬁﬁc!jsra%‘m??r% mmfﬁgﬁﬁbt @@Vég‘t}aﬂ?@m may

al so exi st (for examplereashosrystal form)f compoundsf feimule | andhipixtures thereofd t he
present gi nvention includes each solvate and m xtures 10 thereof.

Certai n conpounds of formula I may contain one or nore chiral centres, and
exi st in differe@ertaiptearapounds of femulol apd theie salts mayuexdst infmérer thahzone
contain on ' ' ' ' iCc
Forms and (7ectalfonflshbhe BREAImcpish Fefie B Gkl onf iinRRRRE R
of enant i or@ertain Thmpoungs phiermnya hand their salts may alsb\exist in/thedomo of salvates, t o

nose =511 168 s rblli! B0 PRk BB TR ot gty e

cryst al0i sahereof. formati on of di astereoi soneric derivatives or
conpl exes which may be separated, for exanple, by crystallisation,
gas-liquid or liquid chromatography; selective reaction of 20 one
enanti omer w t h Gertainssonmpovnds shformiilad may gentain ére oemoeng chiral teptres,i and

e o it Liaui d by ot
envi r onnent St p réiBRE pibalf atlvel b TR ERRBSAR Y telmfls Tedrtein one ¢
a bound chichisal tenjren theocompountie exist in tweerardiomerio forenscdrid the psedeneinventisn wi | |
b [ X e ti [ ted int
ot hariBohahedpe B BGaiohtfs, 867 eS8 SnePers. o Ton sheBBOHS™' Be A peo
?bove, a f Lnesdt:bed biy_ape}'hsds dnown mlthoselz-jl?l_edan dhé lagt, %Séﬂambtlﬁ DY fotrAat R n 6f
orm \| ternative ecific enantioners e synt hesi sed. by.
asymmetric Wﬁgﬁ°§'ﬁ§l§%’ﬁﬂ%pW%'°"oB‘P¥9}:ﬂ ngr@iqq,g%?eega&ﬁ/%,b% Fp&s?qqlﬁailgp;
cat al ysts domaationcoflt diasteredispieric \derivativgs oneomplexeswhithi maEbe iseparatei; fTQt hIEF
or nu

oY e et S, SRl seBi pr oplg VoS OB mhETL e
for ms. 20he aheasérantioneo maith capaenantiomer-bpecifitpasagerd, tor examplet BAZAMAtitown
L0 reE, Sibbbbalit 6 Bhbol o BT oBRREEE B B, cprormay.
separ at ed asxample oties chirbleslippbner exemplersilisarwith abouhd ahirahligatdesr katie
di ast er eoi Sﬁ'gtsaerno%fofcaompall' rs]ghs/er?f.5 It wiﬁfbefa%wéjclla%eé thaatt"\jfvhré}ex ﬁwlércfessirteg ee;':gr?t];dmer
is converted into another chemical entity by one of the separation procedures
25 described above, a further step is required to liberate the desired enantiomeric form.
Alternatively, specific enantiomers may be synthesised by asymmetric synthesis using
optically active reagents, substrates, catalysts or solvents, or by converting one
enantiomer into the other by asymmetric transformation.

30 When a compound of formula I contains more than one chiral centre it may
exist in diastereoisomeric forms. The diasterecisomeric pairs may be separated by
methods known to those skilled in the art, for’ example chromatography or
crystallisation and the individual enantiomers within each pair may be separated as
described above. The present invention includes each diasterecisomer of compounds

35 of formula | and mixtures thereof.
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butyl)pyrrolo[2,3-d]pyrimidine

25  4-amino-5-{3-hydroxy-4-[4-(tert-butyl)benzenesulphonamido]phenyl}-7-(tert-
butyl)pyrrolo[2,3-d]pyrimidine
4-amino-5-{4-[N-(5-hydroxy-1-phenylpyrazol-3-yl)aminolphenyl}-7-(tert-
butyl)pyrrolo[2,3-d)pyrimidine | .
4-amino-5-(4-phenoxycarbonylamino-3-hydroxyphenyl)-7-(tert-butyl)pyrrolo[2,3-

30  djpyrimidine "
4-amino-5-[4-(4-chloro-N-phthalimido)-3-methylphenyl] -7-(tert-butyl)pyrrolof2,3-
d]pyrimidine
4-amino-5-{4-(2-methylphenoxy)phenyl]-7-(tert-butyl)pyrrolo[2,3-d]pyrimidine
4-amino-5-[4-(3-methylphenoxy)phenyl]-7-(tert-butyl)pyrrolo[2,3-d]pyrimidine

35  4-amino-5-[4-(2-methoxyphenoxy)phenyl]-7-(tert-butyl)pyrrolo[2,3-d]pyrimidine
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25 4-amino-5-[3-methoxy-4-(3-methyiphenoxy)phenyl]-7-(tert-butyl)pyrrolo[2,3-
djpyrimidine
4-amino-5-[2-methoxy-4-(3-methylphenoxy)phenyl]-7-(tert-butyl)pyrrolo[2,3-
dlpyrimidine

4-amino-5-[2-methyl-4-(3-methoxyphenoxy)phenyl]-7-(tert-butyl)pyrroio[2,3-
30 djpyrimidine
7-tert-butyl-5-(4-phenoxypheny!)-7 H-pyrrolo[2,3-d]pyrimidin-4-ylamine
7-tert-butyl-6-chloro-5-(4-phenoxyphenyl)-7 H-pyrrolo[2,3-d]pyrimidin-4-ylamine
7-isopropyl-5-(4-phenoxyphenyl)-7 H-pyrrolo[2,3-d]pyrimidin-4-ylamine
7-cyclopentyl-5-(4-phenoxyphenyl)-7 H-pyrrolo[2,3-d]Jpyrimidin-4-ylamine
35  5-(4-biphenyiyl)-7-tert-butyl-7 H-pyrrolo[2,3-d]pyrimidin-4-ylamine
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5 Certain conpounds of formula | may exist in different stable
conformatlﬁ;lg; forms which may be separabl e. Torsional

to restric ro?at I on about an asymetric single bond, al?%ﬁﬁmgi%%%%u
because of steric hindrance or ring straisg, may permt separation of
different confornmers. The present invention includes each

conf or mat i onal SRR 8 dormla | Mdfh st in Afbr&hethtioteric! 8RS or k0
Certain conpound?égi?fn &m P m?ty exallst %ézwl'?terlrom CH? orm ang‘t?I

present different lgeomntncns¢mdt§s ana the presentdnyention Imqhndﬁsosac@dnptﬂmﬁmr@vor
formula | and esent invention

al so i ncl udd&® 'Bﬁ@?%@iﬂt Fg‘ét"bggﬁrf‘%g‘gl’?ﬁ“&‘%%'%%% z'i)ftlf'treﬁmﬁew t herapeutically
ef fective anount of a conmpound of forrmula I or a salt t her eof toget her

with a phar maceu I 198

used her®i naft er g%'ﬁﬁ?ﬁ%% @nﬂgl%pqgﬂ'n R enot%'gér%ntc%tanglg ity foqna}anﬁs
formula | oformsaeich rrtwrbméeparable h@oesional asyrametry due tacestricted votaiomabouty be

oral 1y Thuanasmmenié Sl b, B¢ RATRE q6afie of BIgHR MiloraBEs oF i draiy,
(r)nrag I t al:gc,t gﬁqa‘yo%erngﬁt{se@ayamh df hdifferent conformens. pﬁ'aermemntumtelntlomirmhxdesi each f or

h i call
accept abl e ESMP F’B?@"?L'??@ng ngtppqyggs °hf°§'38% mdsnt"%@h?l?g@ﬂqo ngr 2’1? ge:/J\/te: Fa Y

known iqgthe art of pharmacy. The conpositions of the invention may
contain 0.1-99% by wei ght of active coppound. The Qsi.tions

vention ar o gersanan GompamdRRl wiinday Ty e I PuRRRSTS i A e hsSent
dosage of mventtéwtndwesnﬁondz\ménom Jorht) @f ompdlarde ot ifgrintuld 9 arsd ehixtardshe

preparatlon of t ese conpositions are the excipients known in the
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di sintegrating agents, for . WD 98/ 41525

PCT/ EP98/ 01357
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known pharmaceutical compositions for oral, rectal, parenteral or topical
administration. Pharmaceutically acceptable cartiers suitable for use in such
25 compositions are well known in the art of pharmacy. The compositions of the invention
may contain 0.1-99% by weight of active compound. The compositions of the
invention are generally prepared in unit dosage form. Preferably the unit dosage of
active ingredient is 1-500 mg. The excipients used in the preparation of these
compositions are the excipients known in the pharmacist's art.
30
Compositions for oral administration are the preferred compositions of the
invention and these are the known pharmaceutical forms for such administration, for
example tablets, capsules, syrups and aqueous or oil suspensions. The excipients
used in the preparation of these compositions are the excipients known in the
35 pharmacist's art. Tablets may be prepared by mixing the active compound with an
inert diluent such as calcium phosp_hate in the presence of disintegrating agents, for
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exanpl e water) may be renoved under reduced pressure, 5

Compositions of the invention suitable for rectal administration are the known

pharmaceutical forms for such administration, for example, suppositories with cocoa
25  butter or polyethylene glycol bases.

Pharmaceutical compositions may also be administered parenterally (for
example subcutaneously, intramuscularly, intradermally and/or intravenously [such as
by injection and/or infusion]) in the known pharmaceutical dosage forms for parenteral

30 administration (for example sterile suspensions in aqueous and/or oily media and/or
sterile solutions in suitable solvents, preferably isotonic with the blood of the intended
patient).‘ Parenteral dosage forms may be sterilised (for example by micro-filtration
and/or using suitable sterilising agents [such as ethylene oxide]). Optionally one or
more of the following pharmaceutically acceptable adjuvants suitable for parenteral

35 administration may be added to parenteral dosage forms: local anaesthetics,
preservatives, buffering agents and/or mixtures thereof. Parenteral dosage forms may
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The compounds of the present invention may also be administered by

30 continuous infusion either from an external source, for example by intravenous infusion
or from a source of the compound placed within the body. Internal sources include
implanted reservoirs containing the compound to be infused which is continuously
released for example by osmosis and implants which may be (a) liquid such as a
suspension or solution in a pharmaceutically acceptable oit of the compound to be

35 infused for example in the form of a very sparingly water-soluble derivative such as a
dodecanoate salt or (b) solid in the form of an implanted support, for example of a
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ki nase break point on chronosone 5), translocation WO 98/ 41525
PCT/ EP98/ 01357 Both the Src and Syk families of kinases play pivotal roles in tlee regulationfi n

P ancaron, T ncBRCTH S, Ay e LERRE R DRPEGTE o0ty B, ves
dysr egul at eldciprandeBlks Tlam Bk family isheurrently undersieqst tx include anlicgapand Syk.
Drocrs B2 1| DuB e DI 2862 SRt 5l Dot rowty AR
tyrosine kiinfiammatary eyioldngfsignaisstbrought a nuabenef rgreptatse By viue of thejr ahility
ging(r)?ﬁtefa?él tocié\hib)f%#@?%?%fﬁtﬁeéé KirlaSed EUriiSGints Wt fobiiia 1 H'%Q%ﬂ&mn as
immunomodulatory agents useful for the maintenance of allografts and the treatment
of autoimmune disorders. Through their ability to regulate T cell activation or the
25 potentiation of an inflammatory process, these compounds could be used to treat such
autoimmune diseases. Transplants due to rejection phenomena, either host versus
graft for solid organs or graft versus host for bonemarrow, are limited by the toxicity of
currently available immunosuptressive agents and would benefit from an efficacious
drug with improved therapeutic index. Gene targeting experiments have demonstrated
30 the essential role of Src in the biology of osteoclasts, the cells responsible for bone
resorption. Compounds of formula 1, through their ability to regulate Src, may also be
useful in the treatment of osteoporosis, Paget's disease, tumour-induced hyper-

c_alcaemi'a and in the treatment of bone metastases.

35 A number of tyrosine kinases have been demonstrated to be protooncogenes.
Chromosome breakage (at the Itk kinase break point on chromosome 5), translocation



Prophyl actic inhibition of PDGFr kinase activity may be an efficacious
strat egy fgr, 08/ 152EEreventi ng this phenonenon. Thus conpounds etr/EPosiiaa7 !
WhIChInthl? i‘*l i nase activity of c-kit, c-fms, EG-r, BCR Abl,
PDGFr, KDR/ Fl k-1, Flt-1, tie-1, tie-2 andi®ther 10 receptors may be of
value in the treatnment of benign and neoplastic proliferative

di seases.  gag in the case of tﬂl_b &\bl? 8ENE WAt BCR (Phifatielphid cm'bmssmb) ot thertegrication
phar maceutical comnpositi

nt th | ] f f
amount ther@@pmsw s 6% resuit i P e Yot vsrsguRREd hrdiding kaiarfitd e
proliferati \ﬁl% gﬁa ti*&oaaegéhesmdaam oin iokiveri tUiMors; oncolgenesis is drifawiby an
u

di seases i nc |d arthriti.s.,

ol nmune di seases uch as rheu to
thyroiditis amoc""ﬂ@"p@*‘l“@ﬁal’&ﬁ’@& ?‘ﬁ‘P"e "%‘Eﬁpg?’oﬁ action, ¢ Jyy didting the
| nf | amma Ofxgaewelk.ﬂaseeaé@ ity of theSastotsne ahardreéa%eaﬂ@cés@hmv belaratu@ted
u

eryt hemal os psoriasis, ofgan trans | ant é’gct i on

rej ection, grasnulavee%emsrﬁ)@ta dracess of Mand%ﬂﬁH‘dﬁ ﬁ'l'm?"@%@r proh?eyratron
proliferati\g Gl geaRGRniBINER LICADEST %rﬁiéﬁhaétﬁg* HhaY bbrﬁﬁ%!ﬂcaé'b()@%@r’étegy for

bl adder, colon pancreas, ovarian ate and rectal, cancer and

| eukaem a, gevetiing dtis PHEROBEGPMg Thus °°"'!H%!Bﬁ$ Shforguda { whicn inhibl the kinase
exanpl e di aba%r.rngyl & ig{‘%l@r?&é“c‘eﬁhsbﬁ B, PDGFr, KIFIFRSF, t#uar 'tiéaf iRl 844 ofifer

age-rel ated dgeneration, and Infanti | Qp%omas i n human
bei ngs. 10n a'ddeptonsnmaymof valusi troths F@?‘Wtﬁeﬁnlgﬂ r@nﬁ’h'ée stig (pralifeeative of
di sorders ma{gé \éb 89 VEGF nedi at ed edema, ascites, and exudates,
I ncl udi ng for exanple mascul ar edenma and adult respiratory dlstress
syndr one (ADRS) . The conpounds of the present
i nvention may al r RbndHsRRASES -
A further aspect Sﬂ?t?&M%u&se%?oﬁ@gﬁtﬁ%%@mﬁ %&Q)r q}h%ﬁnééelﬁ:g?l&] a coﬁriripound of
fornula | orcomtaimihg atmerapeﬂhcradiyﬁfemamtdhereof mayrhedussshipribe treatrpentafi ng
prol i fer ti | f
P ol o %parqqn&ﬂ and ﬁggaaﬁﬁé g&ﬁérgw GRRREEE 2nf aibdifels i e MiRbAsYom,
PCT/ EP98/ 0138uch drseases include autoimmune dnseases such as rheumatoid arthritis, thyroiditis, 20
The present |nve ti SO e a

: di seases T Pa%e?é "Htﬁrﬁ d&?ea@s dgeé %’ig sr% %famru ntgws)ydsét“gér'n v\%g 5?16

L conpri ses thayaiherria gPravisi and systamic Iupus erythematosus; pspgaqp,egtgaoatraqsplant

. effective anp f t |, I

S %2 humn BT o KEEHP HiEefln. SR Uétste ook ABEHER, beR ohd! Addplastc

20 proliferative diseases human cancers such as lung, breast, stomach, bladder, colon,

pancreas, ovartian, prostate and rectal cancer and leukaemia, and diseases involving
inappropriate  vascularization for example diabetic retinopathy, choroidal
neovascularization due to age-related macular degeneration, and infantile

hemangiomas in human beings. In addition, such inhibitors may be useful in the
25 treatment of disorders involving VEGF mediated edema, ascites, and exudates,
including for example mascular edema and adult respiratory distress syndrome

(ADRS).

The compounds of the present invention may also be useful in the prophylaxis

30 of the above diseases.

A further aspect of the present invention provides the use of a compound of
formula | or a salt thereof in the manufacture of a medicament for treating proliferative
diseases and/or disorders of the immune system in mammals, particularly human

35 beings. '




Processes for the preparation of conpounds of formula | will now be

descri bed.. These processes forma further aspect of the present invention.
The WO 98/41525 processes are preferably carried out SCHEPISORISIi C
pressure. 10 2 Conpounds of fornula I
may be prepared by condensing a conpound 8f formula Il
[err] in which Rerr], Rerr] and Rl err] are as
previously defined with fornmanmi de at a tenperature in 15 the

range of 50 to ZW%réi&t%Wehﬂ&%ﬂsd ﬁl'cﬂndeﬁ% ﬁkﬁﬁﬂleQréhfth proliférativd dik@ases

exanpl e 4- I met

|
Conmpounds oRneieF rﬁﬁ%@"%%?y“l?e'WH%%%&MFW{QB%F%M@@WIWHM of a
f I [ Iy ¥
ormula | iy, éﬁﬁ%&fﬁcﬁiféff&cﬂ@é‘gmehﬁwﬂa r?&ﬁnd%f%hﬂklél o Qgﬁa@ﬁ% % ﬁyir]

represents br o wth a conpoun

R er r ] B(®H) pdwunman being, in negq thereof. in which Rlerr] is as
initially defined, in the presence of a catalyst for exarrpl e. pal | adi um
(0) conpounds eg. Pd(PPh[errgh)[err Conpounds
of fornmula | in \RipesssrEefor] theeprapseatios eh Cémppung$onprJ'mldm I will now be

(optional |y q3ukel! “ﬁ‘ﬁé’seOBPd&éEéesqo%rJ | fiieY | aspoet!Bt HR pRBeRE fRBAMGh. e

al kyl ati ng
WO 98/ 41525 processes are preferably carned out at atmospheric pressure. PCT/ EP98/ 01357

21 [err] in which Rlerr] and Rlerr] are as
previ ous?y defined with a conpound of formula Rerr] X in
whi ch Rl err] repGxepaundsnofaiormulagk may he prapafeg byosaridensingba tdompioexid of

pheny! ) I efgab iy
R ‘CN

2 N 2
|
Hl
in which R4, Rp and Rj are as previously defined with formamide at a temperature in
15 the range of 50 to 250°C optionally in the presence of a catalyst for example 4-

dimethylaminopyridine.

Compounds of formula | may be prepared by reacting a compound of
formula | in which Ry and R; are as previously defined and R3 represents bromo or

20 iodo with a compound of formula Il
RsB(OH). I
in which Rj is as initially defined, in the presence of a catalyst for example palladium
(0) compounds eg. Pd(PPhg)s.

25 Compounds of formula | in which Ry represents an alkyl group or an
(optionally substituted phenyl) Cy.¢ alkyl group may be prepared by alkylating a

compound of formula IV



group and X represents a |eaving group for exanple halo or tosyloxy.

5 . Conmpounds of fornula |I may be prepared kNg a
conmpound O?NO98/41525 formula V [err] PB‘)‘IEWﬁ\Z%L%ﬂ
Rlerr], Rerr] and Rerr] are as previou@ly defined and Y represents a

| eavi ng group, 10 for exanple halo or phenoxy, wi th amonia or
an ammonium salt, for exanple NH, anmoni um acetate, at a
tenperature in the range of 15- O[err]CR preferably in a

pressure vessel . N= Oorrpounds of formula | in which
Rlerr] represents chloro, bro [ may lv 15 Dbe prepared by
reacti ng a compound of formula r] I n which
Rlerr] and Rlerr] are as previously dlefln d with a hal ogenating agent for
exanpl e an iodinati ngHagent e.g. N-iodosuccinimde or an

brom nati ng{{f‘ﬂﬁ{&hr ; And R 3 are as previously de@%TWﬁHcé:icB}n%gﬁd o tormiilia %Wﬁvt | ng

agent e.g tucci fipounds

of fornul a which thqh'eﬁéras rain alkplr goaptar éR{aptiohally) substitited praapyh Cy alky!
NHCO may be prepare reB/r reacting .a corapound of farnula VI|

WO 98/ 41 525group and esents a leaving group for example halo or tosyloxy:) EP9s/ 01357

22 slerr]
Compounds of formula | may be prepared by reacting a compound of
formula V
Y
NZ e
k\ | | v
N "N TR,

R1
in which R4, Rz and Rj3 are as previously defined and Y represents a leaving group,
10 for example halo or phenoxy, with ammbnia or an ammonium salt, for example
ammonium acetate, at a temperature in the range of 15-250°C, preferably in a

pressure vessel.

Compounds of formula | in which Ry represents chloro, bromo or iodo may

16 be prepared by reacting a compound of formula VI
NH,

Ra
N/

k\| | vi

VY
Ri

in which Ry and R3 are as previously .deﬁned with a halogenating agent for example
an jodinating agent, e.g. N-iodosuccinimide or an brominating agent e.g. N-

bromosuccinimide or a chlorinating agent e.g. N-chlorosuccinimide.
20

Compounds of formula | in which Rj represents ARs in which A represents
NHCO may be prepared by reacting a compound of formula Vli



in which Rlerr] and R err] are as previously defined and Y represents
amno, wth a conpound of forrmula R err]COX in which X represents
a | eavi ng BOA#m1IsI5or exanpl e chl oro. Alternativel y PCOBRISNIRST Of
formula VIl in which Y represents hal o, r 5 exanpl e chloro, may
be reacted with a conpound of formula R[%(r)r]COX and the pr oduct
reacted wwth ammonia to give a conpound of fowpl a |. Anal ogous net hods

may be used when A representsYNqu err 2 Conmpounds of

formula I in which Rerr] rep @) in which A represents O
10 may be prepared by reactNng (p OffPOUBE of forrmula VIII [err]
in which Rlerr] and Rlerr] dge 8k pr4yviously definedvihnd X is halo with a
conmpound of formul ™ ™N"R] et ] OH 15 Conpounds of

formula I in which Rerr] represenAs AR[zerr] in which A represents O
may be prepared by reacting a conpound of formula I X [err]

1 L el L o ot e S o, SR

formula R err epresents halo, pre
activat ed byorhpeung efsfermalacRsGOXtihavhich X reppdsents abisaving grou,. for example

Com oS o T e S8 a8 WAV Bt Il Tor

PCT/ EP9%/ Olg&fmple chioro, may be reacted with a compound of formtifa [ROOX and the

product reacted with ammonia to give a compound of formula I. Analogous methods

may be used when A represents NHSO..

Con_lpounds of formula | in which Rg represents ARs in which A represents O
10 may be prepared by reacting a compound of formula Vill

NH, X
N/
|\\ l | Vil
N 'il R,
R;

in which Ry and R, are as previously defined and X is halo with a compound of
formula RsOH )

15 Compounds of formula | in which Rj represents ARg in which A represents O

may be prepared by reacting a compound of formula IX

in which Ry and R; are as previously defined with a compound of formula RsX in

which X represents halo, preferably a halo activated by the presence of another
20 substituent e.g. nitro.

Compounds of formula Il may be prepared as shown in Scheme 1 in which
IPA represents propan-2-ol,



Schene 1 It w II be appreciated by those ski IIed in the art

t hat conpo ornmul a | may be converted into other

formula | B’Ogéf‘(g{/aﬁgchem cal reactlons For exanpl e, an a oxXy glr%(l)%g
may be cl eaved to give hydroxy, nitro gr@®s nay be reduced to am nes,
am nes may be acyl ated or sul phonyl ated and N acyl conpounds may be
hydr ol ysed to am nes. Conpounds of formula | in which R3 represents
AR err] in which A represents S nay be oxidised to give conpounds of 10

" formula | in ch Arepresents SO and S(Jerr], res ectively, by net hods
. known to osepiski | | ed WNR{ he art. Copgynds of formula
1l are comf&ci af |y avaidable—er—maysbe prepar eB3Dy fret hods known to
those skilled ingde art. 15pa or MeCN Conpounds of germula | VHgr which
Rlerr] represents hydrogen may be prepared as shown in Schene 2. The
am no group may be protect@dHEKiRA to the final step and t hen
deprotected after the final step of schenme 2 by nethods kn e
. skilled in the art. Conpounds of formula IV in which F{errﬁmié%{#@?than
hydrogen may 20 be prepared by anal ogous net hods. 2) NCCH,CN/ NaOEt
EtOH, 50°C
Y
Ry CN
M
i
Ri

Scheme 1

It will be appreciated by those skilled in the art that compounds of formula |

5 may be converted into other compounds of formula | by known chemical reactions.

For example, an alkoxy group may be cleaved to give hydroxy, nitro groups may be-

reduced to amines, amines may be acylated or sulphonylated and N-acyl

compounds may be hydrolysed to amines. Compounds of formula | in which Ra

represents AR5 in which A represents S may be oxidised to give compounds of

10 formula | in which A represents SO and SO;, respectively, by methods known to
those skilled in the art.

Compounds of formula lil are commercially available or may be prepared by

methods known to those skilled in the art.
15 -

Compounds of formula IV in which R, represents hydrogen may be prepared
as shown in Scheme 2. The amino group may be protected prior to the final step
and then deprotected after the final step of scheme 2 by methods known to those
skilled in the art. Compounds of formula IV in which R; is other than hydrogen may

20 be prepared by analogous methods.



WD 98/ 41525
24 [err]

PCT/ EP98/ 01357
J. Med. Chem 1990, 33 1984 Schene 2

Al ternatlvewo%/msmhene 2, Rerr] may be coupled first, pri ®CHEPIS/N1357

am nati on.
be present

Alternatively a substltue[}e Rlerr] as defl ned previously may
prior to carrying 5 out eit 4 process. - Compounds  of

formula V may be prepared as shown in Schenme 3 [err]

Schene 3 10

hydr ogen may prepgded NH,as sho

be prepared
cited there
prepared by
Schene 4

5

10

15

J Conpounds of forjala VI in pépch R[errf""?epresents

hed in 1o
il& nds Mmeomhi ch
amal og}Eus e tphesslse [err] 5N
H H
J.Med.Chem 1890, 33 1964 Scheme 2

Alternatively in Scheme 2 , Rs may be coupled first, prior to amination.
Alternatively a substituent Ry as defined previously may be present prior to carrying

out either process.
Compounds of formula V may be prepared as shown in Scheme 3

H I

-2

Compounds of formula VI in which R represents hydrogen may be prepared
as shown in Scheme 4. The starting material may be prepared as described in
J.Med.Chem., 1988, 31, 390 and references cited therein. Compounds in which Rs

is other than hydrogen may be prepared by analogous methods.

cl NH,
NZ | | NH, _ NZ
& P
N©N MeOH NT N
R1 B
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Conpounds (J)vﬁgfgfffﬂrﬁafa VII may be prepared by coupling a 5-i odopg‘sﬁgﬂﬂgs?n
an anal ogous manner to that described fogsthe preparation of conpounds of

formul a _IV It will be appreciated by those skilled in
the art that in H{?@Bﬂoﬂnu:a Vii .ﬁ&ﬁﬁé phdpainéd b§ cbakﬁmblapsinoda édinp&fnd in
simlar to, afunC|ona been nodi f one of the

gro

above process apalbopous masser t@ufggt desgebed forjthe PF%R&M’??Q!" Bfr ‘6!"@2‘?'4"6*5 QfefPB'F'é'at he
process is deertaken fol | oned by deprotection after the process.

O herw se ° conpeting side-reactions wll occur. Alternatively, another
of the processes described 10 above, in which the substituent does not

interferg, may bji g@g 3 gorjﬁ %ﬁ tﬁ(‘rEet @iahgde in thepél‘?ttﬁﬁ erQ:a%QU\Pﬁer%”Q

nethods or thei ound in t book
" Pr ot ect i vesdbstityent isiidebtigalwith, sysamﬂatsﬁosa fwﬁmakgr@mwhlchmlbew |r@qdlﬁmin

Sons, 1981, For RARLE SUbLARL Gl Ot@és%%dﬁéﬁtu%@%p%n@gﬁl{%ﬁ&nﬁﬁigﬁ%ﬂf"@ﬁég e

acetyl. VITro potenc tingt
tyrosine kl pmess riayurtdertaken, fallowed niiynh etépiotection pfter: dbieirprocess. ai Otherwiseow.

he. phosphoPyPRRRBoraacoats i sk AlRistypl. piSinarBt ik siieecstl Beoqria 7

Songyangp 20above; in which tidasubstitueft/dodsIot it&rferepmey begised. lﬁxampiésemf suitabler

zap70 ki nases_ by. a test o) on

{ Expression Bfot%%pg(prou%and metﬁoé??#ﬁ&elbgggi h'?/%ng w{ &Layol?'ne fund i hee g
| was 8VL139313x€&?Jm_r'Mg' Meuv,eGG&il;gs in OrgéngeSeresl@ By Tiwe. ?w?ngaluhde\_l\lﬂemmﬂce
’enc0|ngamno cids 2GS, was, .. ace o the regio
encod ng. ¢ hEOBR, 188d: B AamRsy e aRin Higtesting groded i rings e oyl oY a8

resi dues enabl ed affi n| ty purification of the protein (vide infra). The
LVPRGS bri dge stltutesareco 11i.0 nce, for pr.ot eol vti

cl eavagt by thr o(rjf%'le 'f? potgﬁca'bqfqua\ppgﬂﬁﬁlgﬁ '"@L‘Pﬁ‘f‘ﬁ Lﬁ%ﬁef Mﬂsﬂf%gﬁsqsr %‘ﬁﬁ)ﬁe
enzyme. SF- Qeieivpiet b?&hé provederes démilédbelow. at a multiplicity of

I nfection of 0.5 and harvested 24 hours post infection. . Extraction
and purification of ZAP70

The potency of compounds can be determined by the amount of inhibition of

the phosphorylation of an exogenous substrate (e.g., synthetic peptide (Z. Songyang
20 et al, Nature. 373:536-539) on tyrosine by either Ick or zap70 kinases by a test
compound relative to control.

Expression of ZAP70

25 The baculoviral expression vector used was pVL1393. (Pharmingén. Los
Angeles, Ca.) The nucleotide sequence encoding amino acids M(H)6 LVPRGS was
placed 5’ to the region encoding the entirety of ZAP70 (amino acids 1-619). The
histidine residues enabled affinity purification of the protein (vide infra). The LVPRGS
bridge constitutes a recognition sequence for proteolytic cleavage' by thrombin,

30 enabling removal of the affinity tag from the enzyme. SF-9 insect cells were infected
at a multiplicity of infection of 0.5 and harvested 24 hours post infection.

Extraction and purification of ZAP70

35 SF-9 cells were lysed in a buffer consisting of 20 mM Tris, pH 8.0, 137 mM
NaCl, 10% glycerol, 1% Triton X-100, 1 mM PMSF, 1ug/ml leupeptin, 10 ug/mi



35 SF-9 cells were lysed in a buffer consisting of 20 M Tris, pH
8.0, 137 mM Nadl, 10%glycerol, 1% Triton X-100, 1 nM PNSF,

1[err] g/ mM wWeapé®sn, 10 ug/m WO 98/ 41525 PCT/EP98/01357
PCT/ EP98/ 01357 5 26

aprotinin and 1 nmM sodi um ort hovanadat e. 6I'he soluble lysate was applied to

a chel ating sepharose H.Trap_ col u Phar macj uilibrated in 50 mM
HEPES, pH aprotininsanch 13mi Rediym g’ﬂl‘?"&ﬂ‘[‘%ﬁ& re]'ii‘f‘lﬁ’ \ﬁé?{é'%lsﬁ et Waﬁrﬁppgedrff?/l a

i m dazol e. &dlhA (Phamiatid) esquilibrited v 150 it FEPHS, H
7.5, 50 m%ﬁ{g\gé@a%%D?"{rap 5 ﬁq Lck s u)rcqe ,t_ b IJ"I_Eck o?ﬁ g
truncated f @ErH-HM NaGl. EH?°%8’Q§?JH1W§S&"§P¢V"‘Blﬂf’gi'ﬂ'@dm{daé?l?: fThsenzyme Wast at e
Bi ot echnol Ogﬁém%buﬁmwsbenmm%aw £BNSGmi NACPhsd ey | nc. 10

(Santa Cruz, or purified fromknown natural or reconbi nant sources
using 8 conventional nethods. Assay 15 The protocol

used for th enent of tyrosine kinase activity has been
previ ously g‘g'gg'ia'ﬁr'g'éed (Current Protocols in Immunol., John WIley and Sons,

pages 11.4.1-11.5.6. 1995). Briefly, all reactions were perforned in

a ki nase buffer hSthe O dbmerci [¢e, mM
DTT, 0.19% BSA, 25 ofﬁ?ﬁf’kﬁ“ qgm%rﬁﬁ‘ﬁ%g%glw be t?ﬁé@ygﬂ%ﬁg& (o hkrom T
(8C /mM) . Cblpstate Bicteahnology inc. 18aranae Lakei Na and Saeta Gruz Biotectraleay Ingad
the re | onal QL thate | el r | XLlL €.
Fol | owi 19) ¢ S3Ht 0 EaY cRaplrbd i i MabRer, recombirgint (Bbfced’ dhib
buffer (20 wchhvebidwgl methisist i on of the mixture was spotted on

phosphocel | ul ose filters. The spotted sanples were washed 3 tinmes in
75 nmM phosphoric acid at room tenperature for 5 to 15 m nutes.

| ncorporati éesgf radi ol abel was assessed by liquid 25 scintillation

counti ng. The conpounds exenplified in the present invention

have an I CJerr] of less than S5 [err] magainst Lck. Preferred conpounds
of the psesent i fherprotonolawsedsior the measurement of hysdsing kinase |achivitysbas been

Compounds of, {R5ZlY BedorBEY (Bt BIEIRBRYA! iinrhiirdL! Lshh WG aht S80rEE PagBh
| 11.4.1-11.5.6. 1995). Briefly, all reactions were performed in a kinase buffer
consisting of 50 mM MOPSO pH6.5, 2 mM MnCl;, 5 mM DTT, 0.1% BSA, 2-200uM
ATP, 30-200 uM peptide, 5% DMSO and 33P ATP (8Ci/mM). Compound and enzyme
20 were mixed in the reaction vessel and the reaction initiated by addition of the ATP and
substrate mixture. Following termination of the reaction by the addition of 2x stop
buffer (20 mM) EDTA, a portion of the mixture was spotted on phosphocellulose filters.
The spotted samples were washed 3 times in 75 mM phosphoric acid at room
temperature for 5 to 15 minutes. Incorporétion of radiolabel was assessed by liquid

25 scintillation counting.

The compounds exemplified in the present invention have an 1Csq of less than
5um against Lck. Preferred compounds of the present invention are selective
inhibitors of Lck. |

30

Compounds of formula | may have therapeutic utility in the treatment of
diseases involving both identified, including those not mentioned herein, and as yet
unidentified PTKs which are inhibited by compounds of formula I.



di seases involving both identified, including those not nentioned herein,

and as yet- unidentified PTKs which are inhibited by conpound

formula |I. WO 98/41525 VO 98/ 41525 _ PCTIE§9§}BI357
PCT/ EP98/ 01357 27 27 In
Vitro Models for T-cell Activation: Upon activation by

m t ogen or q@ffﬁ%ﬁ'ﬂ?@%@w‘&" dvatfuced to secrete IL-2, a grow h

factor that i r subsequent proliferative phase. Therefore, one
my 5 measure either production of IL-2 fromor cell proliferation of,

primary T-cells qf . o P |egd : r olcell
activation. Bot hqéﬁ"'} ﬂ‘ggsﬁ%gé\g%ﬂog%@ o}-aﬁﬁéén@-ﬁgﬁgeagé r'ﬁ%%gaitﬁﬁcget%ﬁggfﬁ ure
and their pgrowhifacior that suptmrtsitheit subseiquerdproferative phaser Therefdre, one may
T, 8 e, B, B o, o, proverd, o P o
termed the appropate T-celllihgsnashasuogate forctcel activatittes Bottdef thesd assays are
L) e BB n 5 GRS Faindlef, Bl el tn curen
manuf act ur e.préiocsilirintrhulsiogys Var 2, M10.00. Tiad)l v i nacti vated by
treatnent wwth mtonmycin ¢ (Sigma) or gamma irradiati on. Responder 15 and

stimulator cells are co-cultured at a ratio of two to one in the presence
or absence of the test conpound. Typically 10[err] responders are

m xed wiph 5 x 10hdirief, Tstellsumat e activatdd by co-cuiturd with alidlitinis stirhulatori¢elly, d n a
U bottommcrotite | gt e (Cost ar Scie_tifiﬁ: : ‘Iétkgcel .S areR cul tured
in RPM - 164PreCRSS) Eﬁ?&‘ﬁSeﬁ‘e\M@ﬁ"’@Yt HEWﬂéHPPi afBaFtPR o RERRONASF m
(1 g%/cl 0 ]neMLgtyﬁfrgla:w geriphefal pm?ued?ﬁumbd gAgeusem guﬁﬁ?rbyrmlnconmwme giadientd

err - Ter capt.pet hanol, an . 5% . e cultures are .puls
Wit 0 5] e (PRAMIRCE)cpa Hrectons ot Bk saniracRife: < SIpuGHE <ol pfe Sriatcal
harvest (typhacivhted byytrémnen) withl hitomytinu (Sigraaor gammahivadiationd Rédpongent e
harvester, Wal| ac) .and i sot ope t ake, as .es§?v9 Pc}/ I|% d
scinti | 8t i AndBetuigipreels aigfy-quired at & ralis of two 1o/ g, indhe pressnce o6 sbyeresin

nmay be used diatie pesesmpaumdl Typichlyet0®iresponderstire Afixed withis w o etimutitorsland
production. Eighteen to twepty-fou rs.after culture injitiatjon,

n r ho IR
t he super natfiated (200! velupeb i qitom Fﬁgﬁm%l’,é@n@%ﬁrﬁp?@f‘ﬁkaw gglig,gre
ELI SA (R ' : j {3l f er.
The i n( Vi Vo cé.l#tylé?gg?! @F?:%‘r%%)lfﬁ Sﬁ%@&;ﬁ\{@g? gggiﬁr{hgﬁlﬁ'ﬁad %e@% éﬁnhH{ o]
30 di r ect(Hyclonetaberatprigs) ¢or pealed human AR serum fipmonale-danars, § x40 Hvke-
roven e J=d € an ' d . [ ; [ of
Ito hevcon%pant% %or tiBétE\ag?l ?’r‘\% Qé‘%epp%r(%ceﬁ%r&ﬁwegaé@ﬁ P Hﬂgéf Irr%'ﬂ%c '%Ll#\%ﬁgﬁ H
anti - CD3 antthyanidine((AmersHam)t driedayqlior tdRarBést (typicalhnday three)n THY euttukes are
harvested (Betaplate harvester, Wallac) and isotope uptake assessed by liquid

scintillation (Betaplate, Wallac).

The same culture system may be used for assessing T-cell activation by
25 measurement of IL-2 production. Eighteen to twenty-four hours after culture initiation,
the supematants are removed and the IL-2 concentration is measured by ELISA (R

and D Systems) following the directions of the manufacturer.

The in vivo efficacy of oompdunds can be tested in animal models known to

30 directly measure T-cell activation or for which T-cells have been proven the effectors.
T-cells can be activated in vivo by ligation of the constant portion of the T-cell receptor

with a monocional anti-CD3 antibody (Ab). In this model BALB/c mice are given 10ug

of anti-CD3 Ab intraperitoneally two hours prior to exsanguination. Animals to receive

a test drug are pre-treated with a single dose of the compound one hour prior to anti-



of anti-CD3 Ab intraperitoneally two hours prior to exsanguination. Aninmals
to receive a test drug are pre-treated with a single dose of the
conpound orWOI984152Bri or to anti - WO 98/ 41525 PCT/EP98/01357
PCT/ EP98/ 01357 28 CD3 Ab
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15 2) and/or IFN—téerHéé ks b

ELLSA . onpounds ., can
al so be t est Eflisjgyitred eP§r "hh‘ﬁsé‘r? GHituge, medium (RP‘ﬂiggéSé{ﬂgpI%memeda
exlelrrpl i fi eddmth dme@eruﬂmaﬁu feltil ObovineL serusm C(iye bhéhnuaﬂdrétbﬁeé)EaE)c w? M 2-
col I agen-i nduce ri ch m ts o uman
nul tipl e 20 MEKARIAGEIANOHAR 6%@”‘&5@5‘?’%“%’% “f‘ia\"g?g'%éﬁ'ggﬁﬁ Bred
FASEB J. 5:2 are then hSBéssemrltI‘ie atwdfhe Ticel grawthidadtor Méﬁeu&?& (1L981;
rodent nodel ; 4) 1163-8, 1991). Briefly, nmice or rats

are i i ze@ %ﬁd(‘PI"EN"Yéﬁ‘(ﬂ'%'%ﬁu nyel in basic protein (MBP), or

neur ogeni ¢ pepti de derivatives thereof , and CFA. Acute di sease can be
i nduced with the addition of bacterial toxins such asbordetella 25
pertussis. Rel apsleag cempoundsgcan sisaske itested dmanimalymadelst ofveuman disaaseof

T-cells frogEst aMBgf( fflbg h?e‘?lfﬁl t&ﬁhfﬁun encep halomy?lljls EAETBAnd e

i nduced in

on w t y agen
| mmunol : 142(a9!iagemmdg ;nhrmsd@l% |EAE|mp§Iet$p~£lp nymaﬁasnemrtpfthtsnmnwpley as

ety s SHfios8He0ELAR! AEAOGIA o SRS ER el RSERY 53860 2BB6¢

conpound nay1984; amwingsmadely Lab. Ieveshed(i278hy198% i sedeny modakJ.t lsmunek of

di sease ONSe}qpd. 16306 108%). HBHHY, AHortats’ i Sfmunized P& bivuARSH 6f myelin
basic protein (MBP), or neurogenic peptide derivatives thereof, and CFA. Acute
disease can be induced with the addition of bacterial toxins such asbordetella

25 pertussis. Relapsing/remitting disease is induced by adoptive transfer of T-cells from
MBP/peptide immunized animals. '

CIA may be induced in DBA/1 mice by immunization with type II collagen (J.
Immunol:142(7):2237-2243). Mice will develop signs of arthritis as early as ten days
30 following antigen challenge and may be scored for as long as ninety days after -
immunization. In both the EAE and CIA models a compound may be administered
either prophylactically or at the time of disease onset. Efficacious drugs should reduce
severity and/or incidence.



t C57BL/6 mice to

WD 98/ 41525 _

PCT/ EP98/ 0 2cr.
Conpounds g‘gﬁggllﬂssosbe tested in nouse allograft nodels, either's P98/01357
(reviewed Ann. Rev. | munol ., 10:333-58, 1982,

Transpl antation: 57(12):1701- 1706, 1994) or heart (AmJ. Anat.:113: 273,
1963). Briefly, E%Jgf)whd‘é‘%ﬁﬁsﬂﬁg'& qésk8d Sin2hPuse m!&drﬁﬂsrﬂbéél%e%n&ép@km

C mce rafts are exam ned edl nni ng

at day six, (revewsd (ﬁnmlﬁe\okﬂmw}@cti%ﬁ&ma 1982; nﬁ[ﬁjﬁplﬁétﬂﬂaﬂéﬂ‘lﬁd?m-ww

Stransplant oo ibart PEANPARL: 1183755 1969, CHRRLCAlN hidhess MG bR BN

C57BL/ 6 m ce oth pl nnae o m ce
beat four t drai‘tsplmta!htrgnpﬁﬁ?BUG mice rto[RALEAR mice.onThe grafty ate: examinag daily,

o2y, i 8 S ERERH ELCIF o o B A
Exanpl es whimbdely Bewatdrhdaytsmq eglopically transpianted: from 93.57Bh16 iniceaintpthedeat of
each of thes @BE%%;B@SQE%Y‘Q%B ?cgterplesa@g QPS5 beat {°‘{§§ gp%ﬁe;?fdéﬁe post

foll owi ng pr or mance I'i qui d chroma
el enent al armnsplmtatnncandaejemay be assessead visusihe using scdigsecting mienoscope

spect roscopy, i on nmass spectroscopy. Exanple 1
Tert tﬁﬂ?@h%ﬂgﬁ% ?@E’ﬁﬁ?*}%ﬁ%s added with stirring to a solution of

2 brono-4 - phenoxyacet ophenone (12 7 g, prepar ed by
brom nation of 4

di
Tet rahedr on Lettemez%l@@??" |§ﬂlust{§#§fﬁ§&%w1 nonglegc i |n V(ﬂ" ban‘HaYﬂta

m xt ure heat @nsgle 8Alye mh}a(ﬁniabpro&ldn ofieach dfithesd Bkamp!ems charactensed by ee®! ed
to O[err]C and conc éhate drochl oric

suspensi on vs MY¥B Ple rﬂm‘E aHisS aﬁ'@l? Spq(rérrmfgz:ehg E’daﬂ?mmg?a%

col | ect ed byelémbhtaahnﬂysﬁ m@leae nﬁmeﬁmmauarﬂ:e(épuctreb&dpyl inffarsy) gsedtiRbepYNe
25 4? g} mp. 210-212[err]C. b) (1)
4' - Phendg®y - 23?4,@9*(‘ ‘W’ar‘ﬁ' 3)588‘?5t 5p*¥one hydrochloride (3.75 g)

was added in one portion to sodi um ethoxi de (prepared by dissolving
sodium (93 ng) in ethanol (50 m)) and the m xture was stirred at 40C

for 30 m nutgs under nitrogen. 30 (2) I'n a separate flask sodi um
(331 ) vvas-ég!@g-gﬁved in ethanol (50 m) - and

mal ononitrile (858 ng) was added. The solution was stirred at
anbi ent t enpay at ur Fert-butylamine (15cml) aves added with stirriag to laigdlutionvef2-braing-4"-

the sol ution of 4'plepaui 2nChald - RSE™ B3haREt OB BRSRGHE o8t ' -

20 phenoxyacetophenone according to Tetrahedron Letters, 1993, 34, 3177) in
propan-2-ol and the mixture heated at 80°C for 3 hours. The mixture was

cooled to 0°C and concentrated hydrochloric acid (10 ml) added. The

suspension was stirred at ambient temperature for 18 hours and the solid

collected by filtration to give 4_'-phenoxy-2—(tert-buty!amino)acétophenone
25 hydrochioride (3.75 g), m.p. 210-212°C.

b) (1) 4°-Phenoxy-2-(tert-butylamino)acetophenone hydrochloride (3.75 g)
was added in one portion to sodium ethoxide (prepared by dissolving
sodium (93 mg) in ethanol (50 mi)) and the mixture was stirred at 40°C

for 30 minutes under nitrogen.

30 (2) In a separate flask sodium (331 mg) was dissolved in ethanol (50 ml)
and malononitrile (858 mg) was added. The solution was stirred at
ambient temperature for 5 minutes and then to this solution was added
the solution of 4°-phenoxy-2-(tert-butylamino)acetophenone obtained in



WO 98/ 41525

PCT/ EP98/ 01357 30

part (1) i nVYn88/452%i on excl uding the precipitated sodi um chl ®CTEPISIIET?
resultant m xture was heated at 50[err]C Bor 3 hours and then at 80[err]C
for 2 hours. The sol vent was renoved under reduced
pressure and the artiti one

Pater and et hyl - acet &8t (1ip.one porton sxchiing e RaRLRG sotiuphEMlodde P8y
dried and evaporat ed rEQ\rﬂ@nYﬁm&uﬁ'\ﬁﬂ‘heated at 50°C for 3 hour§ @hil $hen&t 80°8dor @ Vas
di ssolved in hot ethanol and triturated with water,

filtered and dri ed tdmognrste TheasplvenBwas zemoyed Ainsies redyensk pressune @ndr the

> h62 3 cyano- (a- prERdETS ol b Perfion8l betwepn water and ethyl acetate. - The
g), formgmde (30 m )orgauicéphaseeﬂawsemratgﬁyrdﬂeﬂrmct evaparatedato gmaté@Sack

vt er vwas ddded to praii, T s VAl detfifed RtA bt BRUAR BTN NAEE, ="

filtration, washed Wlftlﬂeremaml driett do givei 2—ad1mqa3+ayam-l46(|46pheanmypﬂeaymﬂs(dem-bl e

15 material ccxD & ted, by hot filtration and dried. The solid was
purified by ty%’r Bkﬁ‘at Ive HPLC on a silica colum using
di chl or onet hanel pr opan- 2- oVet hanol, 98:1:1 as the nobile phase

t 7-tert-b |
phenoxy Aeny®) - 7+, FRBIE] 20%. AESYPPATAIRReZ- (2R RYPReY s Hgroupppyole
phenoxyphenyl ) - 7- (fi@ g}, fbrathide)(80 eMpard 3-dithpthylaminomeiinen{10. mgwad hosted

T P8 T i v Sk hotbob i

(9H, s). Qé@é_ﬁ to precipitate a dark solld The solid was collected b
PCT/ EP98/ 01357 wilfer il o precip % I

Exa
{2 a) . A filzatien, omastiedowith ovatey: mmé&ﬂ&?a&vm%mh@npzmedngywpw

t ol uene {150 m) on 8.1
g) in toluene (1 OB‘aFﬁrSal coll?]ctea"ao?/ ﬁgldﬁﬂ'ahgn ?arn'PPHgéa Tﬁé él?gggfr%!bhﬁfié@%y(

tenperature of t hprepaeative oHPkCx oD @ E@P%V\FQUP@rPf'U mloromethane/propqﬂ-?a ure
vas stirred for SQudihdiéiccofly1l Nbs RET eI’ Cpdlen f | 680 AterBbiRyPsia-

tenperature for 2 The m xture was tered t he residue was
washed with ether PhMVP@WBTH*’PI@O'Q[%'G]PM"@!‘HWW%Wem ) was{4ae-5464t he

conbi ned filtrate,and WasdiRos BRSUIByOBEZE-AfMIERES h. Hsroskec. H
20 NMR (dé DMSO) & 8.15 (1H,s), 7.50-7.35 {(4H,m), 7.30 (1H,s), 7.15 (1H,1),
7.10 (4H,m), 6.05 (2H,brs), 1.75 (9H,s).



10 i sopropyl am no-4' - phenoxyacet ophenone oxal ate. The oxal ate

salt was - converted into the hydrochloride salt
WP gpapes H RIS/

wi th conce hydrochl ori ¢ acid. The solid

collected by filtration and used directlajin t he next stage.
15 b) The crude product (3.07 g) froma) above was suspended in

. met hanol (6 o2 . and mal ononitrile (1.0 g) was added with
stirring. was bubbl ed t hrough t he suspensi on which
was cooled in an ice-water bath and then pot assi um hydr oxi de
(1.75 g) in_pater S d, e o ASi
mnutes at Bhis l%%rélgﬁgzﬁ S*r’vgsb@ﬂgﬁnP Q%é@éﬁébm%ngp géﬁtﬁg ollnl tlorl]ueng n gro nr'%fl ux
and 20 t havasbaddesdtof arsotution rof Lisoptopylamingi (8:bgkin deivena K0 witbugh

the mxture. The . . X L moxture C 0
m) thrRigh whi cmmwMU§W%@%e teipefitire °9®{‘J%‘mdﬁag@‘g" %’gﬁﬁ?% t%f‘%egﬁ%as
di ssol ved in et h%kﬂ@wﬁ@@%@dfyﬂ 30 thinutgaat this temperature théiefired bbgmbiems
extracted twice wwth ether and the co ineg';l et her |

dried, filtered AemPeraisefen 2% mipugs., JThe iR vas, fi %%E’fﬁ’?q the Fﬁ?i‘&eaW#ﬁge

;25 UNdeachbd WliSstherY CoRAIR Mcid 1000 YFin ether (200 ml) was added to the

2- am no- 3- cyano- 1-1 sopropyl - 4- (4- phenaxy- . phenyl ) pyrrol e.

c) The pr oductcopbingd da/tfeﬁ ofindh) washings sand \tbe imixiupg nfikerad (A 20IVRi 2-and
> amoni a; s bubbl; ' ,ﬁ,t,q,g lehbie Coxtife St | The doxdiste N8AK eraknN an
'+ 30 16° oi | '%%t af“gg‘g“g%% errﬁ%opgﬁgr 2.5 h0u?s. The (r)n'xt Sre was

i cool ed and added aopverted into the hydrechipride; salie Ryt ineplipent (withy;cencgnifatede

| solid which was : bBidVerhgsolid 8 cted by filtrabrh EndaSed aivastytiA be
“a mxture of the\q@gsrb%ﬂlg %?8‘3’3‘?:‘? sgg%_gil?\év%sggl!e&e[ 4-)2 4- ° i

. br onophenoxy) pherthe peststagépr opyl pyrrol o[ 2, 3-d] pyri m di ne. The ni xture was
_ hydrogenated in propan-1-ol, ammonium formate and 10% pal | adi um on 35

: charcoal with stirring under nitrogen in a simlar manner to that described
Lin 15 b)WD IMeiarede product (3.07 g} from a) above was suspended in methanol (60 mi)

PCT/ EP98/ 01357 ' itejle (1.0 dded with stiing. Nitrogen 3¥as bubbled
Exanple 5 to gi veanzgl gnalc?ngpltql%i(g. s%l ngsvx?as epuri fied t?y fl as% col um

chr omat ogr aphy orthesiughcthe siispensiom whick west eooled it @i igaiwatey bathy pndsthepe

mobi | e i i . irring for 15
7-1sopropyl -5-( 4%%%%0@?/%%%‘?’3‘/‘% YEZE Si/hr"?o g)TrZ(,z?T I?j]vv_asyardid%dqj%f!ei_stlrnng or
yl ami ne, mp. 155mineEEsat thistemperature, thepmixtyse wag heated to bojjing under reflux and

4- Phenoyyacet oph oo ' b | fhe(rRidduréNdh

£ a8t PR ol Broho S 6L BuSARA o hihrar e
added in porti onsmixiiie was cooled andoadsied tegvaten (2Q0wml} thrauah) whish.aitregen was)
and the mxture il Sfhd'glif dtRAIHER vas dissolved in ether and separated off. The

aqueous layer was extracted twice with ether and the combined ether layers
were dried, filtered and evaporated to give a gum which solidified on standing

25 under nitrogen ovemight to give 2-amino-3-cyano-1 ~isopropyl-4-(4-phenoxy-
phenyl)pyrrole.

6) The product (2.75 g) from b) was dissolved in formamide (120ml) and
ammonia was bubbled through whilst the mixture was stirred and heated in an

30 oil bath at 200-205°C for 2.5 hours. The mbdure was cooled and added to
jce-water then filtered to give a beige solid Which was washed with water. This

solid was found to be a mixture of the desired product and 4-amino-5-{4-(4-
bromophenoxy)phenyll-7-isopropylpyrrolo[2,3-djpyrimidine. The mixture was
hydrogenated in propan-1-ol, ammonium formate and 10% palladium on

35 charcoal with stirring under nitrogen in a similar manner to that described in



(1 x 800 mM and then 2 x 400 m ). The conbined tol uene extracts were washed
with water. and then with aqueous sodi um bi carbonate solution until the

ef f ervesceweats2®d. The conbi ned tol uene extracts were sep®CaiErds/01Bsed
and filtered and used directly in part b) below 15 b) The sol ution
of 2-brono-4'-phenoxyacet ophenone in tol ®éne obtained in a)

was added to a solution of cyclopentylamne (154m) in toluene (1 1) wth
stirring under niExample Dvier givesaheolics whihiss solikkayasn gutified thynflaskt columbel ow

ot ow 20 | ey 3 usioieify Sorta oy [0 M8 thEWRERS, ; o
was treated dr opv@hasevxiot give 7-isopropyl-5-(4-pbenexyphenyl)e? ipyirolol Bd}-pyrimidid-4- 120

m) whil st keep| the te e bel ow 10[err] C. The
precipitate was 'F@Et'@(?nﬁgg'fa‘%# (feat ion and triturated with propan-2-

oVet her El:1) to give a solid which was dried under vacuumat 40[err]C for
hours to give 2-cycl opentyl am no-4'-phenoxyacet ophenone

hydrochl ori dexampie 3 C) The product from b) (35.1 g) was added to a
solution of malononitrile (9.5 g) in met hanol (500 m ) under
nitrogen and then an aqueous sol uti on of potassium hydr oxi de

(17.0 g) i naat er4-Phenmyrcatephenene i1 2 glwas dissdyedin aneticaeld (ahlané stirred

55500 L1 ST e Bt 0l iy Y

met hanolo( 10 nl ) brown solutlon was \added tirwaten (3l1) taind the riixtore é)chnabted withoteluenef | ux

f f h h d

O St Ut 2, O g ALt 2 x99 i T B4Rl ol i e
renmoved under r edwithedvgierc andrthennvlith aeueess dodiuke bicarboimte solution until the
SO0 LN vestaNeshBRod poxRau, he il iR RBFs verR soptuaf BH ¢ o
gi ve a brown and filteraiarBusei@ctly in part b) below.

PCT/ EP9L 01357 : 33
solid Pch was triturated with di ethyl ether to give 2-am no-3-cyano-1-

cycl opentyl -b}- ( 4- ‘n’masowﬁmheh;ﬂ-brpw#@phem@xyahewphemdmdtdmbl obtained e d)ext

%gt di ssolved in @;ﬁrfag %"@P%r?? d:gclg&entylamme H g ftg’f‘)’e"g)“ (')2‘%’“8 9

N, N-di met hyl 1;] or mestintiey OE&rmlﬁogerdoﬁarﬁs choues Wh(lT’t(ke%pn'ig) mménmb?ttirSGbelow] c

m xture was heate er tro at n.internal te ure o rr

for Neat e e it RS Thdh st B 25 Batis KSR B0 it s arafits Blow,

(3.51) 20 gd - then 4gec ang  then whﬁ:&%%s%{emoetﬁ(é fllﬂ'ﬁ@\ﬁ%?trégtﬁé é*ha The
wat'er, dr

conbi ned et hyl acetate extracts were wash I ed,
filtered and evamnmemjated) hydrechlaric acid (120 ml) whilst kelepitig te tsametatuﬂetheldmd

with ether and fi fve a soli |ch

recrystallised frb r:ﬂ‘ Qfm%m?%{gggﬁsqy ?I 'qnoa'bq Yriturated with propan-2-

7-cycl opentyl - 5- (dlfether (1:1) to give a solid which was dried under vacuum at 40°C for 6.5
hours to give 2-cyclopentylamino-4°-phenoxyacetophenone hydrochloride.

-<C

25 . .

c) The product from b) (35.1. g) was added to a solution of malononitrile (9.5 g) in
methanol (500 m!) under nitrogen and then an aqueous solution of potassium
hydroxide (17.0 g) in water (75 ml) was added dropwise over 30 minutes while
keeping the temperature between 0 and 5°C. The mixture was then boiled

30 under reflux for 2.5 hours. Further malononitrile (1.0 g) in methanol (10 mi)

was added and the mixture boiled under reflux for a further 3 hours. The
mixture was left to stand at ambient temperature for 18 hours and then the
methanol was removed under reduced pressure and the residue kept under
nitrogen. The residue was dissolved in dichloromethane (600 mi) and washed
35 with water then brine and then dried, filtered and evaporated to give a brown
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‘m xture was

phenoxyphenyl )-7H pyrrol o[ 2,3-d] pyrimdin-4-ylamne, mp. 178-179[err]C

Exanp This Exanple was carried out in
manner to E‘S’O%{%szf 2- Brono- 4' - phenyl acet ophenone (251,%1"%;"9%/hﬁg7

acetonitrile (150 m) was reacted with tggt-butylam ne (28.4 m) to
gi ve 4-phenyl -2-(tert-butyl am no)acet ophenone hydr obrom de (5 31 g) 20

m p. 234-237[err]C.vm' h. d Lk Qpe ' opN

mal ononitrile h ﬁ%r@ﬁg%%%gg%hu an%hg’r %)%e{é( %.W%éﬁﬁ&@.&érﬁo(ﬂ m )
i n met hanol (100 ib amglle&(&phenoxypmana)wgnhwas used directly in the next part
2-am no-4- (4-bi ph%{’#ﬁé 3 cyano -(tert-butyl)pyrrole (3.75 g) which

was suspended in9 (200 m) saturated with ammoni a and then the

m xture was heated at 200-205[err]C for two hours whil st arrm)nla was

bei ng pagsed,thr h th m, X} ure.. After,. co i he. m xt u ded
to ice-waterd (608“% Hﬁ@@ﬁﬁ@ Dy iﬂh was d'ss?ﬁ g-gl %‘de%‘F'PeE?fS a&
filtration, purifies ni, Nh\ﬁ&heﬂwﬂfummhbqsatmlgrammprmh adid i(20.2unl) mmd the

et hyl acetate/trlethylamne( as, t he nobil e

5- (4- bi phenyl y| ) -mbdurpiwas heated HUF'9'I "Wfﬂgﬁ?ﬁta"o'f‘g’@&&?ﬁ?ﬁr%ﬂﬁ At 1591%?"%
212-2
mp. 212-214[err ], nogd. THe RS s cogled and pouredfﬂopmm d (18 0

carried out in a Slm ar manner to

in toluene (100 ne)ytranm withcetbd acatate2 (HxdpE0OmMI). The combinesk ety agatateone
(33.0 gég' n tol ue&& = O(Eﬁ});va%ﬂee\nﬁtﬁcﬁ%@?o Vrht’efled and evaporated to p1_:;Ove a

phenoxyacet ophenone l"ori was react tassi um
WO 98/ 41525 solid which was triturated with ether and filtered to give a solid which was

PCT/ EP98/ 01357

hydr oxi de (7.3 -g)recwstallfsed Er%I md;.lstrial metp%lﬁ%erclil ts‘Pi"f %N3 7 cyglépenty -5 4-
(200 m) under phenoixyphremyt)-Hpyrrokaf2, 3—d]pynm|d|n-4-ylamme, m.p. 178-179°c

2- am no- 3- cyano- 1- neopent yl - 4- (4- phenoxyphenyl ) pyrrole (6.9 g) whi ch
was dissolved in formam de (250 m) saturated with ammonia and reacted to
give a qeudepiingsieigt which was purified by flash col um chromatography on
silicab using ethyl acetate/triethylamne (19:1) as the nobile phase to
give a mxture of the desired product and

g] ani no- g [ 4- (#hbmmmat fRipRwad bavivd fbm?inrtegiﬁmai maammtal a{aaatp?e 2, 2-Bromo-4d- t
rimdine. IS M Xture was ritre enatil n Ccr I‘OUC
(175" g} h Bhenyisgetgphenons (2558 i asetoniril EHND Srandecied Wi e Rmw,

pal I adi um ON(f 28ENMHOR ghve- 4 ﬂieny:-z-(tembhtytaﬁmb)raba@puaetﬁfe hidrobamide T¢5e:31 g)

il tered The filtrate was concentr at ed under reduced

pressur €0t o Wiy @34-238%5 (with derompogitian): ahis, %PPPPWPW%WB\‘ malenonitrile
then cool ed gndowal eh.ddath hiurbadl €80T %5 Wlted Akl IR mdiREndl’ (1bY 1) WAder

cool ed and _
nitrogen to give 2-amino-4-(4-biphenyiyl)-3-cyano-1-(tert-butyl)pyrrole (3.75 g) which

was suspended in formamide (200 ml) saturated with ammonia and then the mixture
was heated at 200-205°C for two hours whilst ammonia was being passed through the
25 mixture. After cooling the mixture was added to ice-water (600 g) under nitrogen and
the solid collected by filtration, purified by flash column chromatography on silica using -
ethyl acetate/triethylainine (19:1) as the mobile phase to give 5-(4-biphenylyl)-7-tert-
' butyl-7H-pyrrolo[2,3-d]pyrimidin-4-ylamine, m.p. 212-214°C.

30 Exampleb

This Example was caried out in a similar manner to Example 2.
Neopentylamine (18.4¢) in toluene (100ml) was reacted with 2-bromo-4'-
phenoxyacetophenone (33.0g) in toluene (150ml) to give 2-neopentyl-4°-

- 35 'phenoxyacetophenone hydrochloride (13.6 g) which was reacted with potassium



" the solid collected by filtration and dried to give

© 7-neopentyl - 5- (4- phenoxyphenyl ) - 7H pyrrol o[ 2, 3-d] pyri m di n-4-yl am ne,
¢ mp. 158- 15WOS8&1525C, 15 Exanple 6 Thi s ExBCTYERIS/MISS7

‘ carried out in a simlar manner to'Exarrp 2. 2-Brono-4'-

; phenyl t hi oacet ophenone (159.0 g), propan- -ol (400 m) and tert-butylam ne
t (100 M) was boiled under reflux for 18 hours under nitrogen to g| ve

4- phenyl t hi dwdraxider(7-3 gdn watai(9 i ansh malepenpiile e chipgnetband (Re@ mijandsr g)
whi ch t Rivgel - m
anlolcpo\tN::mr W& r \O“;(I QN @%}g@&%waﬁ?g x-éelopeﬁ%ﬂ-ll-@&pﬂéné)&pﬂﬂﬁ)ﬁﬁ%le( €Sy

ani no- 3- cyarwhich was [ﬂlﬁmb'ﬁﬂ i mw#’? (250 ) saturgted, with, @mragnia apd Jeacted tto

- whi ch
17|00180\[Ngfr]ggef or&l{.&éBLougtsmcnwﬁﬂ%d%ﬂ?%m‘ua@dgﬁgﬁ ng tréfﬂ‘g og% s{hﬁa
react i onsni usingesthyl agetate/triethylanyoe {19:4)- qmthezrsobl phase to give a mixture of the

ggeg[y'eﬁ Pi op fedirkd &B@@(raﬁ& q%gmﬁ\ogg-[tlpﬁﬁra?n@bﬁgrﬂdxz’ pgghgﬁ.ngbmges typyrato2.3-
. in a siml ard)pyimidinet a'hsxalmeawas punﬂeﬂbs@wdrogmnwwwpma(dmmdne
50.8 o

L0’ (8o e o Bl At b it (B T RAE 10% pallatiiy oh Harkui 168'5
g) which wawithestirtingl undarnitregen. bme/mauneemwmereq |Trlnedrtmqiarwe(s mncemwem)

2839'3“3) 10, e caicba Bl o it ATecifeY A ey 868 O ERERS bl gl '

i mal ononi tri |ther @odled Jand rwhtenaddesd torindice ¢rystaliisative. (e mogl)retwasgcmied and

| 2-am no- 3- cy g%oﬁd éé‘fe%%mw&&?o%om&f’&y@ g‘i\;é 9In%51‘zéntyl-5-(4~phenggme%{)ﬁ25

PCT/ EP98/ 01

but yl ) pyr r ol grrolo(2,s-dipyiriridind4-yistiinG, i9)p. WE8-188:580) ved i n formani de (650 ni)
and ammoni a was bubbl ed through while the m xture was heated at
190[err]C for two hours to give, on work up and flash col um

ggr otrrﬁtqu%z?@hﬂ%szisgi c.aYUfLPtg gbm ” ?Z_et gt e/triethylamne (19:1)
" met hoxyphenoxy) phenyl ] - 7H pyrrol o[ 2, 3-d] pyri m di n-4-yl am ne, mp. 171-172C.

Exgm)loreo% . O'do nlﬂ% (I)Exal'nBleawéé ear}nea oUBRELEinilar IAAREY 18 B@ntdle 2. 2-Bromo-4"-

phenylthloacep phenone (159.0 g), propan-2-ol (400 ml) and fert-butylamine (100 ml)

was boiled under reflux for 18 hours under nitrogen to give 4’-phenyithio-2-(tert-

20 butylamino)acetophenone hydrochloride (74.0 g) which was reacted with malononitrile

{21.63 g) in methanol (2000 ml) and potassium hydroxide (0.668 mol) to give 2-

amino-3-cyano-4-(4-phenyithiophenyl)-1-(tert-butyl)pyrrole  (33.44g) which was

dissolved in formamide (1100 mi) and heated to 170-180°C for two hours with

ammonia gas bubbling through the reaction mixture to give 7-tert-butyl-5-(4-

25 phenyithiophenyl)-7 H-pyrrolo][2,3-d]-pyrimidin-4-ylamine, m.p. 151.5-1 52.5°C_.

Example 7

This Example was carried out in a similar manner to Example 3. 4-(4-

30 Methoxyphenoxy)acetophenone (50.8g) was reacted with pyridinium tribromide-
(67.0 g) in acetic acid (650 ml) to give 2-bromo-4°~(4-methoxyphenoxy)acetophenone

(80.0 g) which was reacted with tert-butylamine (70 ml) in propan-2-o! (250 ml) to give
2-(tert-butyl)4 -(4-methoxyphenoxy)acetophenone hydrochloride (33.3 g) which was
dissolved in methanol (475 ml) and reacted with malononitrile (9.5 g) and potassium

35  hydroxide (16.6g) to give 2-amino-3-cyano-4-(4—methdxyphenoxyphenyl)-1-(tert-



10 [2,3-d] pyrimdine (0.57 g)'was reacted with

4-ni t ropheny: c acid (0.30 g) usi ng
bis(tri phewbg%g%%l ne) pal I adi um (11) chI oride (0.126 g) to gl ve 598/%1 or o-

7-isopropyl -5-(4-nitrophenyl)pyrrol o[ 2,388] pyri m di ne which was reduced
usi ng a m xture of ammonium chloride (22 ng),iron powder (0.45

I n wat er P&@Eﬁ"'ﬁm This, mater ala@@dsé)d%yhﬁéol@d | RkAdmidY (650 MmO aft) to -

glve 4-chl o nophen
- i sopropyl py ramhgi.awasuppmed thrdmgtewma thie mixkure wa% heatednat A9Q G {ositwo haurs ta.-

di oxen in a seal ed vess gi,ve, 4- g o -1 0

“pyrrol 0[2,3-931%yP"rrW9$hé‘P and flash, ¢o u"ﬁer??‘ %e%l%‘ﬁd%% ity

di chl or onet hpgatdtefhylamine\as (1@eed é,so athe xtmotﬂleZO phase, 7-terbbutyl-5-{4-(4-
4amn05(4amnohenyl)7|sopro .0l 2, 3- yrim di ng), in
di chl or ofet H‘aﬁbo’(vpﬁﬁﬂquymny 1}-7 Ehpy VBM%’@E ﬁﬁﬁ%ﬂf%ﬁeﬁﬁ égg r?&ézém trogen
wth stirring. The m xture was stirred at O[err]C for four
hours and then allowed to - warm up to anbi ent tenperature over
one hour. TiExample8i on m xture was stirred at amnbi ent
tenperature for 18 hours and then quenched by the addition 25 of

saturated sodi um bi carbonate solution (10 m) with ice-cooling. The organic
| ayer was sed)ar atinda aghtiildrh mangee do sExample 1d).e #iahinro-Sdodp-THseprogyipyaraio-at e

evapor atbo oo e IpRTOARe BT QR sctE) Mt ARGl baid 02

HPLC using blg(tmﬂ-nenylphosphme)palladnum (1) chlonde (0.126 g) to give 4-chloro-

benzart do. mp.  T5PORGBYERRERSyBbrolo Bl bl ing Wrikh Wil ubed tBing
tert-butyl am ne (& wixtare) ofi mmanmchlond!e(zzmg) i) pomdera@iEig)omewatss (2 mi)

10 minutes to a sglitlon of 2 chhol Qo (|OHAEHRB LS5 & (R BRopheRpERa" o

PCT/ EP98§501357  jsopropylpyrrolo[2,3-dipyrimidine which was reacted with am@®nia m 1 4»

Acctonitrile (TOCIRGD 1o i Sealen ool MRcovm,  POirs SR ARBRBhAF P ackichv |, o

was pyatolste,3tdpytipdidine] C wher eupon a sol ution was fornmed, then a
slight exotherm occurred and tert-butyl am ne hydrochl oride
precipitated. The m xture was kept 5 bel ow 37[err] C by

occasi onal cgpl i naenszacmﬁdetm o1 way) i dichlosdmethameg (120 mivas added to a mixture

aceton BB o, | of 4amino- b AminonnBhaks HPron B RSRIAS HARTNGe M FEmed . o

in vol ume and t hegiclhigtopiethdhe (7 ml) and triethylamine (#3ding) at o9c eunher n(tr?)@én Mnth and
water (500 m ). The m xture was stirred he
adj usted to 9 usi stiring.| The mixiure wasostireedaal 8°C forcfory Jap\MSeamh?\eraﬂowed to

filtered to remove, tenh BUAvbiaf MpbrauRs Bl dfthod! eThé rbadiofi MBiure was
stirred at ambient temperature for 18 hours and then quenched by the addition
25 of saturated sodium bicarbonate solution (10 ml) with ice-cooling. The organic
layer was separated and the aqueous layer was extracted with ethyl acetate
(3x20 ml). The combined organic layers were washed with water, dried and
evaporated to givé a pale yellow solid which was purified by preparative HPLC
to give N-(4-{4-amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidin-5-yf}phenyl)-
30 benzamide, m.p. 192-195°C.

Examgle 9

a) A solution of tert-b'utylamine (154 ml) in acetonitrile (100 ml). was added over
35 10 minutes to a solution of 2-chloro-4"-iodoacetophenone (158.0 g, prepared



di lute hydrochloric acid to give 4'-iodo-2-(tert-butyl am no)acet ophenone
hydrochl or.iide (102.0 g). This product was reacted with malononitrile (29.9

9) WO 98/41528 pot assi-um hydroxi de (52.3 g) in nethanol RCQI/BPI8)01357d
water (100 m) in a simlar ganner to Exanple 2, to give
2- am no- 3- cyano- 4- (4-i odophenyl ) - 1- (tert- butyl)pyrrole (63.2

166. 5- 167 duct f ted
W 1’1o rant de_( 289 s nrgBrie Mdapetic i 1218} g8 paseseo Aveiion
the sol ution in scudHitiRl ﬂavgmywm%tﬁwmheer2nmb§er9ht/%oac JThe jxurg was" e

solid which was recrystal ed" fromtoluene to girve 4-amn
i odophenyl ) - 7- (t ewarmad td ;Btp“ﬂ whbreupors-ed alytionTives rfermedd, rtheri @8 stight [exothiein

he product dophenol
e b oS i S
and di meghyl acet alﬁdﬁé Br'?e&dé@ﬁnéltéddhﬁ@ oHe MbithreCval i s ﬁrﬁﬁ%%’f and

mtrogenfor four ours. m xture was diluted wth water
et hyl tempeteataredor BHhowrs thendfilletddcahd dhe resites wdshed wmdamatomitme

| uti 1n
f (r)\euz)lr ng( c-| ai/ef’ﬂ&%éérhgﬁ%fﬁtrate EH“’ wafshlngs ewgeédcgﬁ 'ﬁﬁu'%g%naﬁﬁ&b@gggpﬁt ed
to give a resi dudnvéhimixtursasf giher {708dnb)\andl water Qﬁﬂﬂmi) The mixture was stlrred

KFE ngggr aphy on l'?le thg I-Hl%{' de&étgg ko @ ﬁg' %Stdﬁut%s!'nydx% nc ac aesne‘ re a\ée

[ 4- (4- andno- 7-t erfiliekad tol reiﬂdvpyen-buty[a&mie H}}dlqu:hlairidéL e Mtrétphﬂamaddilﬂé@ Wwith) -

ggﬁ; Eggg?blgg;s S Ju’tJ tHyclr'J oc\:'ﬁorlcc O&fid r{EE é/ It nro['lya (?e[pt-butylamr%a)acetg\l?\e?'\séfrlrgfg

10 I 331) Wdﬂsddd hioride {102:d gy This priodud-wispreaicteddwitte maldhofitdle (22.9 g)
Exanpl e 17) was t.ions rring. un trogen
at Oferr]Cto a sﬂl{g ?%W"d}ydgo&ﬂ @?% 'Pd'ge anolhh d a"?f‘%ée Hgb "35

di spersion in m rsimﬂér mathr)erltm Ekarhpldi2yta biye EGHNMmSijaha-'iﬁ(mbdophenylH-(tert-
V\henth addItIO te the s allowed to warmup to

anbi ent errperat %@ﬁ@ fbP-e %E" gf tion was observed, a

sol ution of |sopropyl bromde (34.0 M) in N Ndinethylformamde (20 m)
was added drgtpvm se. The m xture was stirred at anbient

t enper at ur e Bver nflihprogyct from 2) wag feagies witbfopyamise @) whilst-ammenia was of
water (300 nl) WKdng ?&ﬁeﬂ%mhﬁﬁthe solution in a simfi&hhfer td 'E(a ar@ gifsat en

washed with ethyl acetate m), the i ned organi c
| ayers were washeduge tﬁﬁ’"Wa‘f’E'Fh Yas é'&cryﬁtﬁl"ﬁ%q deerantgluene to 9|V3 4-aming

yel fow 2911 d, m no SR BRI RYIoRs Syt '&”;ai’” BT lerr1n
nnr. 15
c) The product (600 mg) from b), 4-acetamidophenol (828 mg), potassium
carbonate (702 mg), copper (I) chloride (60 mg), 8-hydroxyquinoline (96 mg)
and dimethylacetamide (15 ml) was stirred and boiled under refiux under
25 nitrogen for four hours. The mixture was diluted with water (100 ml) and ethyl
acetate (50 ml), basified with 5M sodium hydroxide solution (1 ml) and filtered.
The filtrate was separated and the organic layer was washed with water, dried
and evaporated to give a residue which was purified by flash column
chromatography on silica using ethyl acetate as the mobile phase to give N-{4-
30 [4-(4-amino-7-tert-butyl-7 H-pyrrolof2,3-d]pyrimidin-5-yl)phenoxylphenyl}-
acetamide. This structure was confirmed by 1H nmr.



b) A m xture of 4-chloro-5-iodo- 7 i sopropyl pyrrol 0[2 3-d]pyrimdine (2.8
g), 4- nmet hoxybenzeneboronic acid (1.32 Q) 01357
bis(tri pheny?pls"llospls*n ne) pal I adi um (11) chiori de (%E-gEP”)I 1
toluene (85 m), ethanol (11 m), water (382 m) and sodium .

bi carbonate (2.2 g) was heated under nitrogen at 105[err]C for 18 hours.

The 20 ixture was allowed to cool to anbient tenperature and
t hen partitigﬁé@ig—f--&'t bet ween et hyl acetate (100 mi) and brine (100
m ). The organic | ayer was separated and t he aqueous | ayer was

washed with efhyl t at aHey

| ayers were ﬁ)ishe&'aﬁﬁ WP%%&F@&&DWT'F@G (30 on% se;lﬁa%@iﬂw%é\aéaporg ed
under reduced pregpafionstvithdstinthguriden titrogieh aMWChowtusﬂ»ehsneni obaodlﬁm hydride
coollng This material was Eurlfledb flash colurm'éhro g’y on

silica & (1.610:pha 69V dispersiondn suingial gBcin AN .N-dimetyylig e/{3pP ml)-
phase. Appropri at ypen the addition wds?ebmplete iR Qmﬁﬂ?@'vﬁ&dam&tm%hw%%

under reduced pressure to give a yellow oi |l which solidified
on standi ng to gi ambienthiesmperatures apd oplien mo more gas evolution was observed, a

met hoxyphenyl) pyr iy 8@5& of 18R] BoRide (3410 it N N-MinfetHiferridiiker (20 i ad®

[err]H nnr.

4- chl or o- 7- i sopr opadded -drapwise.h Fhepmixiye)\wag slTes pb ambignt Jemperature overnight

1.6 , qffoncentr 0,
\(Nas ' 9 16 EH‘&?@Q In a ()‘Fessurgﬁggésde t%g'taflgg%ez(ﬁocﬁlpor 1 ?%rlgée The
m xture was cool ecopling. The mixture waarmeenwassl@ﬁomtam& agatate 3 x 390 valht theas

removed under red %.:Péoefﬁwcta Wﬁfhéa NG watbt, ddfi&s] Hiterenthishiy

was partitioned between e ace ate "WO 98/41525
PCT/ EP98/ 01357 evaporated to give 4-chloro- -xodo-7-xsopropylpyrro|o-[2 3-djpyrimidine as a

combi ned or gani ¢ VYGSoRTu RIS, Theldikfie feb Sofien VB AR 0 1e

evaporatgg to give 4 am no- 7-i sopropyl - 5- (4- met hoxyphenyl )pyrrol 0[2 3- d]
pyrimdine. The struc

sol ution of BronAr ‘Ef% 8 Sﬁ'§°@'§rﬂn%8f’})‘§°é’HP¥'§¥’ﬁ‘9$%r?i’ﬁVWm r‘%ﬁpﬂ)haﬁe)
was added dropw sembthoRyl b“etnzémewm& tacid)ru 8B g}, dis(iphényiphasphing)paliadidm (i)

) pnenyt) py”?nf{s (625 i o (B P iorl 1 ol bt T R i

al l owed to warm t(bx&&rﬁéﬁdt@ -7 )Jwas heated Lﬁ'kibf hmgah dthlos°cefamaaiaursa fitve
one hour. Additional boron tribrom de m

sol uti on20n di chl anmtmehuasa)aﬂmgd aqcmef 0 aﬂlb]?@r tempesatyre H@dnﬁwﬂm@lmd
all'owed to warm t%e%@éﬁ]e @ﬁégé Efd%%@%d%ﬁd& ytﬁdrgboufhe 3@%&@%@# Was

m xture was dropw s 'tion o at ur at ed
sodi um bi car bonat eseparated ond the aqueous layer v53 washediwith athyt acalatea £2 X55040Rd

to stand overni ght'rr?d“g;PH%?\ tglhg afl Olgfélgaﬂ&relalashed vgth wale?Y 8fied Sifréd @hd

of f. Insoluble materi ace was renove
filtrati on and dr i eporatgd sinder reduced pressure to give a black oil which solidified on

?2‘:"?_ gf p I(f'n QIVﬁre &Qf’ﬁﬁfgﬁ‘}&'@ﬁ‘r"égﬂgéhw %gaqg\ column chromatography on silica
using cycliohexane/ethyl acetate (7:3) as the moblle phase. Appropriate
fractions were combined and concentrated under reduced pressure to give a
yellow oil which solidified on standing to give 4-chloro-7-isopropyl-5-(4-
methoxyphenyl)pyrrolo[2,3-d]pyrimidine. The structure was confirmed by
30 1H nmr.
c) . A mixture of 4-chloro-7-isopropyl-5-(4-methoxyphenyl)pyrrolo-[2,3-d]pyrimidine
' -(1.6 g), concentrated ammonia (80 ml, S.G. .880) and 1,4-dioxane (80 ml) was
heated in a pressure vessel at 120°C for 18 hours. The mixture was cooled to
ambient temperature and the solvent was removed under reduced pressure to

35 give a solid residue which was partitioned between ethyl acetate (100 ml) and



e) A mxture of : '

4- am no- 5-( 4- hydr oxyphenyl ) -7-i sopropyl pyrrol o[ 2, 3-d] - pyri m di ne 20

(0.29 g), WNOP&ESENi trobenzene (0.15 g), potassium carbonat e RCI/HRPPS/0§357and
N, N-di met hyl f ormami de (4.0 m ) was shaken and heated at 120[err]C for 5
hour s. The mixture was evapdated to dryness under reduced
pressure and the resi due was partitioned between ethyl acetate
(30 nl) and wat ewate? @100 inl). THee aqueous layer wasoexjiagted witly ethylhacetstepandhthed,

washed with water nd,t | | | | . hy, '
solution, and t h%‘?{"awgﬂ gﬁgﬂ}g tl%k?gén Jgérrgegf&qb?ﬂé@édwgtﬁ& éi\?ggbr a‘afe%i S%‘d
give a solid whievaporated r ita ugive e d-aminb-7esopropylS-¢@-methoxyphepylinyyolaf2,B4{ 2-
ni t rophenoxy) phenyl 1.-.7H Ryrr - L oda el -v] am ne. The structure
was P%lﬁ']’ﬂ"?n%‘*b‘&”?‘&‘ﬁ‘?f’—g %?‘ﬁf“‘% %qﬂi‘gyrrpl e 11 A
m xt uregof 7-isopropyl-5-[4-(2-nitrophenoxy)phenyl]7H pyrrol o[ 2, 3-d] -
pyrimdin-4-ylamne, (0.1 ni f ( l.yval.ent 0

pal | adi um R n}\ s Pc%a@?ﬁg"%'dé%“g{‘ﬂgﬁﬁ? @%’X&/& %Eg'iqy%%gﬁﬁﬂg)r
reflux under nitwageadfied dropwise kwua Sstirfear tsohition mobnd-amirieT-isupeopyl844nT)

\éa&/ Eggg?oil;gsr r%ré&o%bjl’r\e’ny-lghp?yrr%\o)fé,wpyrimidine (1.35 %Pinggfcﬁ%?grgetggne (100 %S

cool ed and filt epeqotd UAHEIMIGOEEN: STheTréactionl rhikturd els eliowakeaimid 6°C and
i ndustri al m'sth?/I ated spirit (2 x 10 m). The filtrate was evaporated

and t hdOresi due at thisdtempgratura fof ene baury |Additionak koror fyibremida (9L af e
was renoved unde t ' o, | Ch
| purified by fl as% t@%&ﬁnﬁggﬁé %&@P%%ﬁ?e)o‘ﬁa%?#ﬁ%aﬁgﬁng%meet ﬁ’& acvé%sat e

as the nobil e phaficivédtodiatm to-0°6-shd-stifred furlaconbion) Hoe.nThe reaction pibame was
7H-pyrrolo[ 2, 3-d] - pyri m din-4-ylamne. The structure was confirned b

[err]H nnr. quensheeiyethedropwise addition of satyrated [pdivim Risarbanats, sol

added to a sol ut (s mf! THe\Rixfiré WaBAewedtd sand overnight and the dichloromethane
am nophenoxy) phenyl | - 7-i sopropyl pyrrol o[ 2,3-d] pyrimdine (6 ) In

-d] p . (67 ny dry
acetonitrile layel sepaiated foff} | digolibla, materia)| atctheo interiace1 was refjovedniy
mxture was stir figdugh 4HEIdRBY to yield USROG df’di&pﬁ’él‘(?yl bRidhy @?91 HEIB-
further acetyl -c'ﬁpf&?je. (Z.Sn%g)o |ylr? acetonitr_ol“l:rgj (} 25 ?ﬂ @gs added
and the nixture R3dirimidine:rhhestructurayasgonfienedhy t BmMkours. The 15
m xture was evaporated to dryness under reduced pressure and the residue
was partitioned between water (2 m) and_dichloronmethane (2 _m). The

m xture wase) i | t dymixture of Wi%ﬁﬂﬂgid@w}e@ﬂﬁrﬁO%@M'PWW’mw e
washed gy th di chi@seget Sal6ron#roBbazené .15 g), potassium carbonate (0.149 g) and

N,N-dimethylformamide (4.0 ml) was shaken and heated at 120°C for 5 hours.

The mixture was evaporated to dryness under reduced pressure and the
residue was partitioned between ethyl acetate (30 ml) and water (20 ml). The
organic layer was separated, washed with water, and then with dilute sodium

25 hydroxide solution, and then with brine, then dried, filtered and evaporatéd to
give a solid which was triturated with ether to give 7-isopropyl-5-{4-(2-
nitrophenoxy)phenyl}-7 H-pyrrolof2,3-d]pyrimidin-4-ylamine. The structure was
confirmed by 1H nmr. ' '

30 Example 11

A mixture of 7-isopropyl-5-[4-(2-nitrophenoxy)phenyl}-7H-pyrrolo[2,3-d]-
pyrimidin-4-ylamine (0.15 g), ammonium formate (3 equivalents), 10% palladium on
charcoal (15 mg) and ethanol (5 ml) was boiled under reflux under nitrogen for 2

35 hours. Further ammonium formate (100 mg) was added after one hour. The mixture



di chl oronet hane | ayer was separated and evaporated to give _
N-{2-[4-(4-am no-(7-

i sopropyl - Wpﬁyf"rsg?o[ 2, 3-d] pyri mdi n-5-yl) phenoxy] phenyl }acet%%r,gle,?smﬁ7e
structure 20 was confirnmed by [err]H nmeg. Exanpl e 13

A m xture of
N-{4-[ 4-(4-am no-7- - P 3- b i Sk
ph{enyl[ } aget Sf‘fn%sgg"‘i'ié %’é)ﬁfé% W&'@{ %'8% g ?ﬂ’ﬁa %@%ﬁ%@&fﬁﬁgﬁgﬁﬁg

., prepare escril big ]
met hyl at ed methylatei spifit (Bx1D)mikndThe dilttate nwas yevapewated@nd the sesidis Wag

d fl 6. : ' | ' Rty sdixal ent
Ferper at ur o XIRHER LR A1 gl The gt Al fenitBa (Br RRLBAY bleedtRe o
with ethyl aegjivile résidue Shichiwast puriied byiash-coluramchigmatography on silica using
D ) B e, S e e 14 A PP
In a sinm | arzprppieio[2iBdEpyamidin-4yiaminanThe studturei watogingmed by 1k emr- but yl - 35
pyrrol o[ 2,3-d] pyri mdine (1.8g), 3-acetam dophenol (2.48 g), potassium

car bonat e (2.1 g), copper (1) chloride (0.09 g), 8-hydroxyquinoline
(0.15 g) anceginmgmé hg! - WD 98/ 41525
PCT/ EP98/ 01 40

acetam de (40 nm) were stirred and heated at 180[err] C under nitrogen for 4
hours tq ?gi ve Triethylamine (56 mg) was added to a solution of give 4-amino-5-{4-(2-

N-{3-[4-(4-amino-(7-tert-byfyl-7H. _d]-pyrig di n-5- v] ph

3o ananbenoxy iRy LY opram vBo R SRR, 6 Bl R o) BRSHige PNe

EI—X ?gp{i (12 5.0 ml)(f?IIcthec{ bg/hcﬁ?yﬁ%lc_ll_bﬁd@f(1?.6 ng)'é The mixture was sStirred at ambient
-[4- (4-am no-"(7-tert-butyl- rr > 3-dl.- pyri SBo

yl ) phenoxy] - iomneyatyee: farepey )é%“b agd 8‘?‘?‘_' ﬁy'%ﬁeofz? h%?rﬁ:{ge?’("g mg), in gptonitrile

i ndustri al (025 ma%gas‘ ided anBitié nihdreBtiredabarhbiehtidmpertuss for0siwurs. fThe t wo

days and t heh worKe

up 10 as described in anple 14 to give a residue

whi ch was pumixtureqwas; evaperatedoloy Arymess ""Q?hF"rﬁﬁg?%@r%ﬁﬁ’fV ﬂdghﬁi residy] | WaRi ng
ethyl acet at Gadifioriddhetiben Rateh 2 Ml)idhddistfiordmaniane-(2 mi). The mixture was filtered
5-[ 4- (3-am nophenoxy) phenyl ] -7-tert-butyl - 7H-r%)&: ral ﬁ{?ﬁ 3- dlt%ri 'adll n'-ﬁ-‘,é/l am
ine. This throughsan Empere® cagridgswh SHyas \Illﬂp lforom ne (2 mi).

dichloromethane layer was separated and evaporated to give N-{2-{4-(4-amino~(7-

isopropyl-?l-l-pyrrolo[z.s-d]pyrimidin-s-yl)phenoxy]phenyl}acatamide. The structure

20 was confirmed by *H nmr.

Example 13

A mixture of N-{4-[4-(4-amino-7-tert-butylpyrrolo[2,3-d]pyrimidin-5-yl)phenoxyl-
25 phenyllacetamide (1.8 g), prepared as described in Example 9, industrial methylated
spirit (5 ml) and hydrazine hydrate (30 ml) was boiled under reflux for 36 hours. The
reaction mixture was cooled to ambient temperature, diluted with water (100 mi) and
the mixture exiracted with ethyl acetate (3x50ml) to give 5-[4-(4-amino-
phenoxy)phenyI]-7-tert-butyl-7H-pyrrolo[2,3—_d]pyrimidin-4—ylamine. The structure was

30 confirmed by 'H nmr.

Example 14

In a similar manner to Example 9, 4-amino-5-(4-iodophenyl)-7-tert-butyl-
35 pyrrolof2,3-d]pyrimidine (1.8 g), 3-acetamidophenol (2.48 g), potassium carbonate
(2.1 g), copper (I) chloride (0.09g), 8-hydroxyquinoline (0.15g) and dimethyl-



15 Exanmpl e 16 In a simlar manner to Exanple 9, a m xture
- of 4-am no-5-(4-iodophenyl)-7- (tert-butyl)pyrrol o[ 2, 3-d] pyri mdine
(100 ng), PYPA84153M carbonate (104 ng), N-nethyl- ( 4- acREBEPBOIPFTenol
(120 ng), 8-hydroxyquinoline (8 ng), copp% (I') chloride (5 ng) 20 and
di et hyl acetamde (8 m) gave

N-{4-[4-(4-am no-7-tert-butyl pyrrolof2, 3-d] -

pyri m di n- 5-s¢etamised#9 mhweaid stiredrandthpated-at 4808 unden nitregen for drhwunsto give

f db di
Co o' ) vecNdEs+ RS- G R s toyodE RSt 3 ppbenpfiepeny . ©
pyri m di ne (&&etdmigle. JThisitaurcturesas cbafitediBAiH nmr.N, N- di net hyl f or mani de
(400 m ). Potassium hydroxide pellets (31.9 g) were added in portions to

t he cooled m xture so that the tenperature of the reaction
m xture s Brariplei15ed 30 around 20[err]C and this m xture was
stirred at anbient tenperature for 2 hours. A sol ution of

sodi um t hi osul phate (900 ml of a 10% aqueous sol ution) was

addled in a steadyast fnﬁmé<eQﬁl nu-{alte-u-am -E-tertdulyi ﬂﬂ,@rkdro[zatqrpyﬁhudm-s-
cool i ng.

tract ed et h cet he
conbi ned extwm::m-fp@enyl}acetamlde \(\@glg ')éoh V\M@ﬁ ‘g\fﬁlgoﬁﬁ ed’ '

reduced pr esﬁiéﬂ'gllétéd gp'ﬁ??«nl)mteﬂwﬁh stam bath for two dfE aiteenworked @ (1
L) and extracte E}A/a cetate dO w?1 WO 98/ 41525
PCT/ EP98n 1385 described in Example 14 to glve a residue which was purified by flash column

conbi ned et hmroﬂﬁ%qi»{agne Ve Sifiéd §ol UBING eyl @detatifastBAbiifeqshass t8 gwe Sarmhplo d

whi ch was recrystal d fromethyl acetate. The solid obtai ned was stirred

Wit h neRhsnodRhenyily-tarduti-r Heyeglol23dimysimidisdndaminge| ubiie

materi al . Thgt,.,jdnljﬁervaéseconﬁmedwa nm#As evaporated to dryness to give a pale
yel l ow solid which was identified as 5

4-chl oro-5-iodo-pyrrol o[ 2, 3-d] -pyrimdine, mp. 219-221 [err]C. b)
4- Chl or opgp- |%%rﬁpl o[ 2,3-d]-pyrimdine (5.0 g) was added under nitrogen
to a m xture of sodium hydride (0.8 g of a 60% di spersion in
mneral oil) in N\ di met hyl formam de (100 ml) at O[err]C and
then the mxture ypg éiHllQMﬁﬁnh@r Y@Eﬂ&ﬂ\ﬁle 9, a mixtufe %Ffmﬁﬁﬁoisem%@ﬂﬂérnﬂ)-ﬂ/\hen
hydr ogen evol uti on had ceased a sol utlon of br om de
(17 nf) in Mtwwpvm Pl?ﬁrﬂlwa@ider@d RP ma)eRotazsim carbonate (104 mg)demmb.
The m xture upgcdthmi g% i 'Bshy%oﬂaﬁh&fﬁe (faﬁrﬁgﬁrc%bﬁéle(faﬂonde (8 mg)
m Xture was extracte

t hen quenched wth water 3y
20 and dlmethylacetam:de ( ml) gave N-{4-[4-(4-amino-7-tert-butyipyrrolo[2,3-d}-

pyrimidin-5-yl)phenoxylphenyl}-N-methylacetamide. This structure was confirmed by

1H nmr.
Example 17
25
a) - lodine (52.9g) was added to a stirred solution of 4-chloro-pyrrolof2,3-d}-
pyrimidine (29.1 g, J. Chem. Soc. 1960, 131) in N,N-dimethylformamide
(400 ml). Potassium hydroxide pellets (31.9 g) were added in portions to the
cooled mixture so that the température of the reaction mixture was maintained
30 around 20°C and this mixture was stirred at ambient temperature for 2 hours.

A solution of sodium thiosulphate (900 ml of a 10% aqueous solution) was
added in a steady stream keeping the temperature at 30°C by external cooling.
The mixture was exfracted with ethyl acetate and the combined extracts were
dried, filtered and evaporated under reducéd pressure to give a residue which
35 was added to water (1L) and extracted with ethyl acetate (2 x 150 ml). The



acetate to gi ve 4-chl or o-5-i 0do- 7- i sopropyl pyrrol o[ 2, 3-d] pyri mi di ne. 15

C) A m%b‘b’sﬁn?is 4-chl or o- 5-i odo-7-i.sopropyl pyrrol o[ 2, 3- d] p¢rEPedioiss?
(0.57 g), 4- ni t rophenyl boronic acid (0.30 g),

bi s(tri phenyl phosphi ne) pal | adi um (11) cHbride (0.126 @),
toluene (15 m ), ethanol (2 m), water (4 m) and sodi um bi carbonate
(0.45 g) was heabembinedesthyli doetaje rextracts 08érer dijedl And evaporates torgivend »solid e

bri ne (50 ) anen was e/l ol AT pEb Y oM IR ke SRR B 00

further extract eghathdriol (800hl) and f:ltered to remave same insolubie materidhi Tod fiittatg |

vapor at ot 1 o | cWR8 SYREOS RAuPshdR Blye 4 prie yoligw ppld YHicH was idenihéd gfTT,

chromat ggr aphy  0R-chidrb%Riolsp ﬂol@%@-djwrﬁimnw fip) we22¥SCNg anounts 25
of ethyl acetate as the rmbl ase to give 4 chI oro- 7-i sopropyl - 5- (4-

ni trophenyl)pyrrol of 2, 3d]pyr|md|ne A m xture of

4-chl oro-7- sopr

(10 ) 1 rBh potmop; S Sl RLES E@“‘ﬁﬁ‘*"ﬁs@@ S ﬂ‘ﬂ‘@?ﬁ?“'gae"‘ and
30 i ndust miisturevef bodiemchydsige r(osqnbarﬁq%wb@elmm i minarak oi)dp | NN- or
 The resi due was Simetpyiymanties tidon BoiC hdhéh Hnidife 88 MG SVTRRA" o
vater. qgne ethyl tqenitiért témbéﬁﬁire\/\laﬂhdi hgdrogen evolution had cbasédca edlution of
ol 545 d g;,}’s,%mp(ﬁ Sromicd 1PV o Ge)-RipsesiyttorBide’ (8o mi) was added
PCT/ EP98/ 01357  dropwise. The mixture was stirred for 20 hours at ambient fétnperature a}\d

Benzenesul phonyl chloride (0.27 ' i chl orret 5 m) dd
i opwi so.w 1 ot e Syenehed i ateter (oD i 4IRS S) Sarbelopi
i sopropyl pyrrol Oh%eﬁtélicpyﬁé m&nw&sﬁ&ﬁ&ﬂ:s@br@wymm Bdimiiviiding. 155 rrg) in

di chl oronet hane (15 m) at O[err]C under nitrogen. The m xture was stirred
at 5 15 O[err]C for one hour and then warnmed to anbient tenperature

and stirredept thi Smixture of %hloré-ﬁ%ﬂsébﬁoﬁyipgﬂb&[ﬂwwﬂmer(O(%)m"' was

dded and th hi Th
Combi ned. or gani ¢ NERRNEGY RGBS 86t 430 0. Dis(Hbnenyighesprs RIARIT U0 Gice.

dried, filtered 35928\, {Jrém%hem ml)geman&(éhli 4ater (4 m? and sodium blcarbonate

chl oro-7-i sopropyl pyrro yrimdin-5-y o)sph benzenpesul phonam de
10 f) A (B g)r\@asoheated under nitrogen at 105°C for 8 hours. The mixture was

benzenclll phonam BeEgeBnENit Egesuds chiltferba Q‘ﬁ?%"‘{"g%a‘%&"é@ }(0gp) and

and 1|, 4f di oxanﬁ (ediyl rdc%ams(sueﬂl edhei aﬂcrlegus {rlglyen’gwas&!s riugreextracted with Fﬁtb)ﬂsur e

re3eet for 18 NoWchtar] Mnd el s oty BBket bl erePRRL whiTWER! U1 ©
. an

15 and t was renove ced pressure Ive a

resi due driedyffiltetednaisd puapdratedrtodedee \wegolidwhish wa pnﬂi)edabu fashy |

acetate (40 ni). mnfmn chromatography on silica using cyclohexane with increasing amounts
25 of ethyl acetate as the mobile phase to give 4-chloro-7-isopropyl-5-(4-

nitrophenyl)pyrrolo[2,3-dlpyrimidine.

d) A mixture of 4-chloro-7-isopropyl-5-(4-nitrophenyl)pyrrolo[2,3-d]pyrimidine

(1.0 g), iron powder (1.76 g), ammonium chloride (86 mg), water (8 mi) and

30 ihdu_strial methylated spirit (40 mi) was boiled under reflux for one hour. The

- mixture was filtered and the solvent evaporated. The residue was taken up

in ethyl acetate and washed with water. The ethyl acetate extract was dried,

filtered and evaporated to give 5-(4-aminophenyl)-4-chloro-7-isopropyl-
pyrrolo[2,3-djpyrimidine.



A m xt ure

BRSO T AL st e

organi c | ayer was separated and the aqueous |ayer was further extracted
with ethyl. acetate (2 x 40 ml). The conbined ethyl acetate extracts were
washed, driVW@ 9841525cred and evaporated to give a solid which ReIERISPIISEd
by 20 f1ash col um chronmat ography an silica using ethyl
acet at e/ cycl ohexane (8:2) t he nobi |l e phase. Appropriate
fractions were col |l ected, conbined concent rat ed toagd' ve
N-[ 4- (4- ami 8- 7- &emeaﬁulpmyb;ﬁhmﬂs[@%?@] iy dichiqgpmethane (5 mi) was “added
yl) pheny! ] benzenegybhiaanagirdcstinty- o238~ 38066 ' b 5-(4-aRfinoptishirpal idi-7-

m no- 5- (4- enoxy hen -7-(tert-but I)prroI023d-
pyrim di ne (0.20 lgt)pronylg}‘n’Qlﬁ @iﬁa@anﬁqdﬂeﬂw "UF%nﬂtﬁ%mgj (B n)

was stirre MR d;é(w Qturd r
concentrat ed undgqagﬁ%p&raet@%ceg pr@sagtg:ge%,'trl rtrﬂ]@o S|‘gﬂe-ﬁ\5\‘/as pg';rat%? one%lt
bet ween gt hyl acedegifor aRé hoat &nd then wamﬁd&o@rmﬁemnehmeatumcsemmﬁaﬂﬁls
dried and evaporated to give an oil whic i fied by flash

col urm chr onat ogrtepmerasuresfari & hewrsn gW@f?Ty(QodE'é t"‘ﬁse??‘i’qqe FH? thenpjxture was

(95:5) as the mobhhacRiwh diRRIGRBIEN. hdrtifed Brdaniolaler!\iére wasHEded
PCT/ EP98/ 01357 thh sodium bicarbonate, dried, filtered and evaporated tqgive N-[4-(4-

evapor at ed to Y B ;
%rﬂ(?ré-?lol_sgg202y}?¥gglo[2y%-ﬁ£pr¥nmldm 5 yl)phen?/lg)benzenesulphonamlde

7-(tert-butyl)-6- H pyrr

[2,3-d]#9ri m di n-4-ylam ne, mp. 136.8-137.8[err]C. Exanple 19 5
A sol ution of sodium periodate (0.60 g) dissolved in water (16 m) was
added 0 a ROl dif N— 4-chloro-7-|so ropylpyrrolo[2,3-d]pyrimidin-5-y! hen -
4-am no- 5- (phenyhﬁﬁh ( p Y%yrr%l Od&py y)p Yl

h - but
(1.0 g) in glaci aperggglggtijgla;nr%m g0 gﬂ"’)egr)vmcpgcgﬂtfé}‘?‘i’ r&j’"%ﬁmasﬁd@g}rols ¥ ne

anbrent {enper at % THREOLENS t 20 7 B et IR offing (120 i aP*e“"S%?

added to water (3Hsselfpr 18 Hu'osrsn Themixturawas allowedds icbolktd ambientseinperaton um

|| di Scarads and t nead g 3pkBE WasTeBai, B onad Prasbure, ol 5"l

whi ch was puri fi eghiok védsqsdrhthmﬂedbetwberpwatergmamyandl ethyl acetates(40gmh! ITFHe
e eI R i, B8 dohErBl o Bl el g Fie e
7-tert-butyl -5-(4with ethyl gretaty| (2 40ni)y | Phe rcombirad ethyl acetate extracts were
pyrrolof2,3-d] 'Oyr\'wg]sl'gje'cf1 _df"iéx,l ﬁlpeirgg and' e@'ap&r%?e—dléz ive ra] solid which was purified by
20 flash column chromatography on silica using ethyl acetate/cyclohexane (8:2)
as the mobile phase. Appropriate fractions were collected, combined and
concentrated to give N-[4-(4-amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidin-5-
yi)phenyli]benzenesulphonamide, m.p. 238-240°C.

25 Example18

A mixture of 4-amino-5-(4-phenoxyphenyl)-7-(tert-butyl)pyrrolof[2,3-d}-
pyrimidine (0.20 g), N-chlorosuccinimide (80 mg) and dichloromethane (5 ml) was
stirred at ambient temperature for 18 hours. The mixture was concentrated under

30 reduced pressure and the residue was partitioned between ethyl acetate and water.
The organic layer was separated, dried and evaporated to give an oil which was
purified by fiash column chromatography on silica using ethyl acetateftriethylamine
(95:5) as the mobile phase. Appropriate fractions were collected, combined and



Exanpl e 20 20 A sol ution of potassium peroxynonosul phate (4.93

g) in wat ey was added dropwi se with stirring to ' of
4- am no- 5- [vgé%%ﬁen%ll t hi o) phenyl]-7-(tert- PeTobbi AT

butyl)pyrrolo[2,3-d]pyrimdine (1.0 g) inggethanol (5 m) and gl aci al
acetic acid (5 m) keeping the tenperature below 5[err]C. The m xture

was then sti amyl.ent 1 e [ I__ﬁ'{%!:{ W_ L nCirhidt ed
with water (%Sgﬁqéd Tﬂgbm' X ll‘J’ree vvas( gg t?Q:)étéri“(!ﬁ(%teesdéivvlt °§Y y YQE@?E eb’tdo
gi ve a sol i q2)gdjpirimidin-deytarhinedmyy. 136:8-M3Z2.87Gm chr omat ogr aphy on
silica using ethyl acetate/triethylamne (9:1) as the nobil e phase.
Appropriate fractions were conbi ned and concentrated to give a solid which

was trg ith trol ther, boili i nt 60-80 Ct

e 7-tert-E)EJ§tﬂy?-§§;§ Wi petrol eum et her oiling poin [err] o]

phenyl suPphonyl phenyl ) - 7H pyrrol o[ 2, 3-d] pyri m di n- 4-yl ani ne, m p. '

32(2£ 22:1[ gr [ ] le EOA solutiog'@[f %G(Bizxﬁ'ﬁ ptgrrlltﬁdaw }(P.Ba B) diSﬁolved in Wﬁt_er (f6 mil) why added®f
-(tert-butyl)-4-amno-5-[4-(4- 0X 0X enyl |-

Pyt ol o 5. 3008 $RIan o Hraming-riEnerythopheBriar oYty DByieiola a-lpyrimicing

(25 m) and 1a°e?) ;n;‘ Saduiig’ adid qabemyw&\% gtg'/ﬁzﬁ\g%i@i keegihye eV temipathiupe

was boiled u ux for 1 ) i
PCT/ EP98/ 013ssiow 5°C. The mixture was stirred for 66 hours at ambient temperature. Faer .

oo 18" gk 8 il o e St o Maco MR ilhe ol U R e

sol i d sodi unbasified With s&olid rendium\dicasbohade sfilteréd to Témoet hysmalt ameunt lofiyselid was

7 eor due whi Whiel ek fispargep And ¥ hiere SlisEioct M SURRRLEAIS D W Y fpdlude’ ' ¢
T e e e e sy
9 A r%gﬁedtpgﬁrquae QVQ ile pl ) e a  solid” which was
g .

combi ned an
4- [ 4- (448 nrechrdntatbglaphpt- Akhdeyr rtheopsamerni diondifions ) to  give plTeisobbitylSeide! |

D!

R T T e S T e

Exanpl e 22 A m xture of
5- (4- phenoxyphenyl ) - 7H pyrrol o[ 2, 3-d] pyri m di n-4-yl am ne (0.50 g),
et hyl ene carm. 16 g), N, N-dinethylformanide (20 m) and a catalytic

15 anount of sodi um hydroxi de powder was boil ed under reflux for 1 hour.
The m xture was evapor ated under reduced pressure and the residue was

tritura8d with whteglution of potassiym pergxymangsulphate,(4.93i0) (i veater {1Qmbowas

'sol i d whi ch y@fedPdrobivisBdvilty strtiA o aaitiidn of 47amﬁ5153[39§pﬁ€ﬁ9!ﬂﬁd)pﬁ8nﬂj-ﬂ(feﬁt-
| 9 as t he nobi | e

using ethyl acetate/industrial nethylated spirit (901 . L
ohase to gi vRUY)RYITORER AapyTmicia b b i memenol (S5m0 epA lacial agetic ek Gimb 7-
keeping the temperature below 5°C. The mixture was then stired at ambient
temperature for 3 hours and then diluted with water (50 ml). The mixture was
25 extracted with ethyl acetate to give a solid which was purified by flash column
chromatog}aphy on silica using ethyl acetateftriethylamine (9:1) as the mobile phase. -
Appropriate fractions were combined and concentrated to give a solid which was
triturated with petroleum ether, boiling point 60-80°C to give 7-tert-butyl-5-(4-
phenyisulphonylphenyl)-7H-pyrrolo[2,3-d]pytimidin-4-ylamine, m.p. 222-224°C.
30
Examples 21a and 21b

A mixture of 7-(tert-butyl)-4-amino-5-[4-(4-methoxyphenoxy)phenyl]-7H-
pyrrolo-[2,3-djpyrimidin-4-ylamine (1.1 g, Example 7), glacial acetic acid (25 ml) and
aqueous hydrobromic acid (25 ml) of a 48% w/v solution was boiled under reflux for 1



20 yl ] ethanol, mp. 144.5-145] err]'C. Exampl e 23
Sodi um hydride (60 ng of a 60% di spersion in mneral oil) was added to a 25
sol uti on ofW@984153henoxyphenyl ) -7H pyrrol o[ 2, 3-d] pyri m di n- 4- pCREPPE013§B02

ng) in dry NN-di met hyl formam de (20, m ) with stirring under nitrogen
at anbi ent tenperature. The m xtur& was stirred for 30 m nutes at
anbi ent tenperature and then cycl opentene oxide (200 ng) was added

and the ni xhoue Theamixuretwassdipwed tecpe)to ambient temperature gadithemadded tedees r | C
for 1 hour. T ) xt onG r u r u 3 r Uk &diamd
t he resi due“ﬁg‘% gbét%@te 3\}%{ h Wﬁ%e@&gﬁﬁ ?ig'ftset{_e ?@qgie’geges?iﬁd.gsqfﬁ@s
sol i d was pbicafbondteowas |adsind shavdym Thier eth acptalgHayerwas spparates off, wasthiad

g?[eZ?gfn{ Lg?ﬁfl_slf\ﬂvgtler,n&}e%ygﬁé anﬁd?é{ehtto( gvd)a 88tid hRidRPivhichRBARIEE BY Hsh

phenoxy pienyplurin: chromatogiahhg-om siiicaiusingi ethyl-agetate/rlethylamine £19:1) as fhe mobile
162- 162. 5[ et (1 C e o thfehShg SHouAt bRt hdtivdidl.C Aph et HriaiNs/ WereSEolecta,

WO 98/ 41525P
PCT/ EP98/ 013bihbined and evaporated to give 4-[4-(4-amino-7-tert-butyl-7 H-pyrrolopyrimidin-5-yl)-
Exampl e 24

5- ( 4- phenox PhRBAWIBheAD), W'FA’\T é%%%%’og @‘BWPF%?&?)@E ffT[%“‘ﬁB“‘"°'7H'FtV§8E?[%85"]‘and
et aki (1ol BURRRIGITPH R A0l olsHEeo Biilo i, ey S

sul phoxi de ed under nitrogen in an ice/water bath and then
a s®l uti on of cycl opentadl ene nonoepoxi de (200 ng) in tetrahydrofuran

(10 m) Was§ !geged via syringe under nitrogen at O[err]C. The m xture
was stirred nt tenperature for 66 hours and then the

tetrﬁhydr ofgr an was renoved underI reduced prfessure and water was added
i . T ] Xt: . .

bt 1t cd i th ethy i MaREs cef's S-ABAERmRehHpy Rhiok b - A "

f1 ash col umfosorg)ethgiene chsbonates(Ol. 16:g), IN;Nrdimethylformareidet (@0 imi) and ai catalytic

T_EE 2}’;‘;"“&%3_ g_nqu_rﬁ ﬁt%%ég%ﬁy%ﬁd%ﬁ_@ﬁdwg Boifddtiet Petithfr 1 hour. The mixture

pyrrol o] 2, 3-wHspgvaporated-undgt reducked pressute and| the aesidue was tritiratext with twater was
confirmed . rrl.Hnnr cira, .
2T 4+ A no- 439 1. T TeE RS MuTeR0e WER 5800 Bich vee BEAAH By fidsh ol .
chromatography on silica using ethyl acetate/industrial methylated spirit (9:1) as the
mobile phase to give 2-[4-amino-5-(4-phenoxyphenyl)-7/H-pyrrolo[2,3-d]pyrimidin-7-
20 yllethanol, m.p. 144.5-145°C.

Example 23

Sodium hydride (60 mg of a 60% dispersion in mineral oil) was added to a

25 solution of 5-(4-phenoxyphenyl)-7H-pyrrolof[2,3-d]pyrimidin-4-ylamine (302 mg) in
' dry N,N-dimethylformamide (20 ml) with stirring under nitrogen at ambient
temperature. The mixture was stirred for 30 minutes at ambient temperature and

then cyclopentene oxide (200 mg) was added and the mixture heated at 150°C for 3

hours and then at 170°C for 1 hour. The mixture was concentrated under reduced

| 30 pressure and the residue was triturated with water and filtered to give a solid. This
solid was purified by flash column chromatography on silica using ethyl
acetate/industrial methylated spirit (9:1) as the mobile phase to give 2-{4-amino-5-(4-
phenoxyphenyl)-7H—pyrr6|o[2,3-d]pyrimidin-7-y|]cyclopentanol. m.p. 162-162.5°C

(after recrystallisation from methanol/water).



T WRESTE. T LS

enol (110 ng) was hydrogenated in ethanol (20 m) w th gaseous hydrogen at
20 at m)sphﬂ,rd' fkRssure using 10% pal I adi um on charcoal (50 rge.ll.

catal yst. The st catal yst was renoved by filtration and the fi @asweigsv?/as-
evaporated to give 3-[4-am no- 45

5- (4- phenoxyphenyl)-7H pyrrol o[ 2, 3-d] pyri m di n-7-yl ] cycl opentanol ; as an
oil. The re was confirmed by 1H nnr and mass spectra. 25
Exanol e 26 ExdhbldF4 A m xture of _

4-[ 4- am no- 5- (4- phenoxyphenyl ) - 7H pyrrol o[ 2, 3-d] pyri m di n- 7-

| | t-2-enql . L
et 1 Anyarof uran (& moEE B, sk oReROXERanRT L R rE s dpymigilaimine "

Csnium 30  (e00rmyg) dend Otetrakis(tripiienylphosphing)y paiadiumo {40 mi} eand tery adisngthylas

dded t he ni xt . ) ) [T E '
for 3 hodt o saneres (@0 mh o eitrkds dritebFindger] if ofleoEtb Mgt BERCHAE "
chromat ogr apwuﬁdsr;] of Idygpraaiaﬁ@netTghoe_poxidea[ﬂgnange)/ inn?tr(a?ydrafuramt(m i) evdias

t (9:1 nohi | e ase.to glv = | 4=am no-5- ( 4- . .
henoxy phenysded Ry VBnGs AMGRE el 8 4G, | TPe, BbiTen ian. stired st ambjent
an oil. 35  Jheoshiue'ter 66 WearsCaHY theRRRe RtrdrgtiFdiiital WastthdVREUntRe fodidced

WD 98/ 41525 . .
PCT/ EP98/ 013pressure and water was added to the residue. The mixture was allowed to stand foys

Exarrp| e \ i . . . ps
4-chl or o@- c;/% Ihc? B'ésn r;‘/‘l’t e-rl' g)c(itcr)ap?ér? gftﬁ‘[e??%tagf%ﬁ’?omgg? na ere(s ildug 6w'?3|§:h gvnag purified

5 . pot by flasmaclumn sheamaeraphytan siliecpbisibarety acetajelindusiriah mathylated
react’ g o spirt (8:1) as, $he, moble Ow%\'%:g&ggﬁéothf‘d?ﬁiﬁa-%-w-ﬁﬂbnt%ﬁﬂédyhf%#m

in tetrahydroO
triisopropyl ppolaf2:3-dlpyrinidin clepentoz-gseh amanyaik othenstrucivre was pgnfirmed

nmet hod 1 nal ogous to that described in J. Og. Chem
1995, 60 3028y355%r,anfjnmassspectr§. degassed tol uene (40 ni),
et hanol 180 m) and water (10 m) was stirred under 10

ni t rogen andEQ'm bohenyl phosphi ne) pal  adium (11) chloride (0.25 g) was
added ld 28 fol |l owed by sodi um bi carbonate (2.0 g). The
m xture was stirred and heated at 105[err]C for 16

hours and then co h) -?H_SW 1 =73 g

separated and t he%%éﬁ“ﬂ?%%}r"?’&g@’%gg@; e H%Q’er'@rd!’go‘m:"gﬂmﬁf g';cgt? }0«? e{m (t:) 2gi ve

a resi due whieobl (HED mg) | was chydrogenated irolethamol {20 mi) withapaseaus bydriogenuat ng

15 pe t (48 : ' '

4-chl or o‘?oi- c%f‘:rﬁ%%eﬂngtﬂ%l - Eéé"% rﬁ %ﬁg n@i’%hﬁe nI):/‘?'gI pr@ Fgrﬂgf%% @?Pg?? :“Yn?e‘é?‘ﬁ'éfs&m".“&]

was used di r catalyst wastramoved by filtration and the filtrate wag exapqrated tofgiven3-§4-amingi e.
5-(4-phenoxyphenyl)- 7H-pyrrolo[2,3-d]pyrimidin-7-yljcyclopentanol, as an oil. The
structure was confirmed by 1H nmr and mass spectra.

25 Example 26

A mixture of 4w[4-amind-5—(4-phenoxyphenyl)-7H-pyrrolo[2,3—d]pyrimidin-7-
yllcyclopent-2-enol (188 mg),  4-methyimorpholine-N-oxide (63 mg) in
tetrahydrofuran (5 ml) was stirred at ambient température for 10 minutes. Osmium

30 tetroxide (0.42 mi of a 2.5% w/v solution in tert-butanol) was added to the mixture.
The mixture was stired at ambient temperature for 3 hours and then
chromatographed directly using flash column chromatography on silica using ethyl
acetate/industrial methylated spirit (9:1) as the mobile phase to give 4-[4-amino-5-(4-
phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-yl]cyclopentan-1,2,3-triol, as an oil.

35 The structure was confirmed by 1H nmr and mass spectra.
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b) A nmixture of the product froma) above (0.79 g), 1,4-dioxane (60 nl)
and 20 concentrated aqueous- ammoni a solution (60 mM, S G
0.880 ) WaWOI41625] and heat ed at 12{GI/ER98/01357 18
hours in a pressure vessel. The m xture

evapor at ed under reduced pressure and the’ residue was partitioned between
wat er and ethyl acetate. The organic | ayer was separated, dried and
evaporated to give a gumwhich was crystallised from net hanol to give

25

7-cycl opent%@%gl?%-lphenoxyphenyl )-7H pyrrol o[ 2, 3-d] pyri m di n-4- yI am ne,

_r|1_1hp. 109- 1|10[ err]C Exanpl e 28 o
Thi s exa a
the initial9star eﬁﬁ%@%@a?ﬁ%’rdﬂﬁ@°ﬁhﬁ‘2“%mﬁ%en@%‘dﬁg g P

4-cycl ofent yl - 5- pBtassium (2-phenoxyphenyl)trlfluoro orate (1.0g, prepared by reacting 2-
phenoxypneny! ) - 7 b dnexitbiobenzeewit Bliilithiut i BtfaRfiroflidh ar:76-CrolRba by ©
PCT/ EP98/ 01357 tmsopropefl borate (N) followed by potassium hydr ggen fluoriéié by a meths@npl e

29 a 2 Phen 4.89 ridi n 20 n
was sti rred) at CPQ?@H‘?‘F that ' desc sc"'bedvéﬂl ﬁsprg e[ﬂl ?lalfbf—g'r 8920 %K)r |'F|) ed

4-t ol uenesul pho nﬂé%&gé@ tlGehel ﬁo%l?l)ethihdll (30 rrﬁ& and water W0 )i W@s stitfeddndesras

added dropwi se with stirrin enper at.ure

ol o Aoorr) & Thirogenad LAtEheRosEREIPATastT: (1 ctleride (25 6) Mes added
then added to Waidﬁbwé@Bg saa.hm ﬁ&@bbma&u (2lo@s mé%nﬁﬁéméfsnﬁedah@aea@aldual

gum was di ssolved in et dried and evaporated give aresid

“was crystal | i sed105°6fordé H&H@i andythgn geoled 3o ampient | tejﬂﬂ?"@%&% §h9lmll¢mf%wa§ne

sodium nyar | o 45 ANBH S 1% Hor i3 Mefl veprtes s rddupaghrisdis igle

sodi um hydri de 4-a&m no- enyl
pyri m di ne hydr ohrresiduke whithovag pum‘iedl ynfiashdedldrmn(chtomgtogfaphy cibsilicas psingi on

itrogd for 3b RPGelfnt etheliethalRe:ty b SiRfikiiface b e aifordty Lickinedifie- 1°
added and t he m {2-phenoxyphénydpyolaf2,3-dixydmidioe f which owhs wised directholirvehe was
renoved under g?%ﬁ’%{‘péf%?&g ?'ﬁd wat er was added to the residue. The

m xture \NanI|t give a id which was purified by flash col um
chromat ography using ethyl acetate/industrial nethylated spirit (9:1) as

Esh?428henox9)phen5|0 ?’H’lﬁ? (tkaﬁgné @5'3&8. %L AP g\-'eyl(?'-7 919). 1,4-dioxane (60 mi) and
pyrrol &®, 3- d] py comiedtrated-aquaoiie amnidria sbiution Bemh:S.G: @880 was bijrréd and H

n heated at 120°C for 18 hours in a pressure vessel. The mixture was
evaporated under reduced pressure and the residue was partitioned between
water and ethyl acetate. The organic layer was separated, dried and
~ evaporated to give a gum which was crystallised from methanof to give

25 7-cyclopentyl-5-(2-phenoxyphenyl)-7 H-pyrrolo[2,3-dJpyrimidin-4-ylamine,

m.p. 109-110°C. '

Example 28

30 This example was carried out in a similar manner to Example 27, except that
the initial starting material was 3-phenoxybromobenzene to give 4-cyclopentyl-5-(3-
phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-ylamine, m.p. 127.5-128°C



and mass spectra. Exanpl e 30 25 Di | ute hydrochloric

acid (45 my | ution) was added to 5-(4-

- phenoxyphenyl 9— ; % % phenyl - 1 PCT/EP98/01357
, 3-di oxan-5-yl)-7H pyrrol o[ 2, 3-d] pyri nmi did#- 4- yl ani ne (170 ng) and the
m xture heated to boiling under reflux. Propan-1-ol (30 ml) was added

and the m'xggépp_@q'g ed under reflux for 6 hours and then the propanol was
30 distil The m xture was evaporated under reduced pressure to

give a residue which was triturated with ethyl acetate and then
[111ered | ogpl ve alpridiip-4 diiokin-8a8 (4.89 5 9) ndusysp% (20 AR Wad tired @t 0-2°C
purified by chromatography to give

phenoxyphenyl ) - 7 whilst a sblsftion f d!qﬂhbﬂ mrdhd #@uqrpsubannm chleridg (5.9g) in dry

S\H gg} py o pyridifi8"{dd MBI WS ditib HurdpWise WithP StinfHyS Civhilst Reeping the
PCT/ EP98/ 01357  temperature below 2°C. The mixture was stirred for 100 mingtes at 2°Cranghpl e

a,;s added ? 2) a ?k(w)gr; gcr:lrc]:lehcy 9or Iygreed't(pgﬁ %g? %e ?gt%)d%assp gécsaln(t)gd Io{‘} anc‘~I t?lreares%ua)
| 4-chl oro-5-i odo- EHnPWa%C&@ééiv&d M Bthiet, drfidnand bv&&:rﬁiedl to give é\l,rééxd@e which

di met hyl f or mam dée ( m) with Stll’l’ln under ﬁ;o en_at -anmbi ent

t enperature. The mpw@lm fraen "!ﬁt\"?’?‘%dq give 3%)’9 e%'d%“eﬁ')"y‘ﬁ%%?ﬁ de
(0.62 nid was ad@gﬁhgfﬁ%’ -128814@6 gei rring for 1 hour at anbient
a yl""bro

tenperature nore a de (0.20 m) was added and the nixture was |eft
stirring at anbient tenperature for 18 hours. The m xture was added to 10

o s o BT hR0R, S Sod it SerR B S- -bRbRyiSnyHoF HEHBIIZ K-

filtration
4- chl or o- 5- i odo- Ppytimidipe bydrobsomide- (018 gly sodium| Yy deide (80 mg of a 60% dispersion

i mdi whi ch d_di t ' . T d
(3 05 o) s i SABIEE oD cE TS Restutramit, (i Wa8 dited LAGHF),
anbi ent18 enper at wiiteogert for430rmiimtesnr Phe|4-tolueNeostilpkorzd® from)a) (0.76 g) was
dth | uti f ' et d | (5 f 5% w
S0l ut i on) v addeed prd e TihEe 1 feed el Thirclor B hals, nebsonfyi s ¥
evapor at ed under rpfyed dnBeLfetited Tp?eé%hl@aﬁd waldravadhddbd BSthdl eaRusE dTHe
t ol uene/ propan-2-ol (2:1) then hot filtered and the filtrate evaporated to

gi ve 20 3-bstue | Was fillerest i aive, @ selidowhioh. wes, purfied Ry 78ash selumh- 1
, 2-diol. chromatography using ethyl acetate/industrial methylated spirit (9:1) as the
20 mobile phase to give 5-(4-phenoxyphenyl)-7-(2-phenyl-1,3-dioxan-5-yl)-7H-

pyrrolo[2,3-d]pyrimidin-4-ylamine. The structure was confirmed by 1H nmr
and mass spectra.

Example 30

25

Dilute hydrochloric acid (45ml of 2M solution) was added to 5-(4-

phenoxyphenyl)-7-(2-phenyl-1,3-dioxan-5-yi)-7 H-pyrrolo[2,3-d}pyrimidin-4-ylamine
{170 mg) and the mixture heated to boiling under reflux. Propan-1-ol (30 ml) was
added and the mixture boiled under reflux for 6 hours and then the propanol was

30 distilled off. The mixture was evaporated under reduced pressure to give a residue
which was triturated with ethyl acetate and then filtered to give a solid which was
dissolved in methanol, and purified by chromatography to give 2-{4-amino-5-(4-
phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-yl]propan-1,3-diol. The structure. was
confirmed by 1H nmr and mass spectra.

35



c) A m xture of the product fromb) (1.90 g), 4-phenoxyphenyl boronic

aci d (1.14 9g), degassed tol uene (100 m ), degassed et hanol (25
m), degas§%QI98/41525 water - (25 m) was stirred unBEFEPISNIBSOgen
and t hen 25 - bis(triphenyl phOSpd’HJe) pal l adium (11) chloride (0.40
g) was added foll owed by : m bi carbonate (2.0 g). The

m xture was boiled under reflux with stirring for 18 hours. The
m xture wafxamte8lup as described in Exanple 10b) to gi ve an
oi | which was purified by flash col um chromat ography on silica using

ethyl acetate/industrial nmethylated spirit (9:1) as the npbile phase to
give 3-[4- €0 Sodium hydride (0.28 g of 60% dispersion in mineral oil) was added to a

g;" or 0- 5- (4- phengivnhie B 4l anfdioBliotiol A Byroll¥. bipYrifiding- Y. eGP Rl NG Of -

3- [ 4- Chor o- 5- ( Adiptethyifesmamidel ) (4Pmmby with optirripg dynder ninitrogen7 - gt | pmbjeat- 1, 2
oncent r at ed aqu@hufeQatﬁreg)Tﬂ@?mﬁh?eSMQﬂetk 58&%41& éﬁ(ﬁ'ﬁﬁutég%nﬁi angmg.& de _

m xture was stir(0:62mf)dwes added dropwised afftep(tiring fog hohowr iak ampiestsur e

. Th '
vessel. The It X i et more it iom B4 020 el LB RS Tot
EC;I- | EP98/ O%g??anztnmng at ambient temperature for 18 hours. The mixturd as added to
et ween wa
reshed 11 h et onetst o AR B ol SolfWion 35 EBhSel S BB feEEn
purified . and drigdf |tashgive| Wrohioto-5+iadwmd(pmoipy1-en-3yi)-7¢Epyrmiofg,edpy |
acetate/industrial r@dpgwrgchwasrﬂg&@mrg&mn%?' rit (9:1) as the nobile phase

to give 3-[4- am Y
phenoxyphenyl ) -7H pyrrol o[ 2, 3-d] pyri mdi n-7-yl ] propan-1,2-diol. The

t t d . ' le 32
SLructure vge cORy EHE e IRt A aB30ed B bnyarptrn, BIFHE R 32,
g][ pyri g’sdi get \r/]\lassﬁrﬁmthgdmmém mniﬁevat‘qudﬁmde-methwm&rph' cmﬂehw-dxldefnm (Iilmgalt 7

err]C an en ro entane t o give u ro-7-
cycl opentyl - 5- oﬁ'\é%g’?%? (?P”B'(% m"ﬁﬁ"gﬁeh@“%e '?Lge E“""Wﬁ/&f'ﬁg é )1
brom nated with Qoléhdh)&nréetadﬂbd.on‘llfhé rﬁintwel whexleﬂllstandmg for 18 hours, Jthene tO
DUty di car bonar coYAPOILEH VAT R RYaSesis A8 e ALidlil Wl s, desnlve B 4y
was treated wt htdménb}'ﬁro;bén -240l §2:1) #on hotdiltehed and the filtiate eypdratedcial give de
:[5? annar@ g—[X chloro- -|odo-12J y¥roﬁ>[£ gnaﬁpynml m-?-y }o%%}’-,o E%Paf.' trimethyl

c) A mixture of the product from b) (1.90 g), 4-phenoxyphenylboronic acid
(1.14 g), degassed toluene (100 ml), degassed ethanol (25 mi), degassed
water (25 mi) was stirred under nitrogen and then

25 ~ bis(triphenylphosphine)palladium (ll) chloride (0.40 g) was added followed by
sodium bicarbonate (2.0 g). The mixture was boiled under reflux with stirring
for 18 hours. The mixture was worked up as described in Example 10b) to
give an oil which was purified by flash column chromatography on silica using
ethyl acetatefindustrial methylated spirit (9:1) as the mobile phase to give 3-[4-

30 ~ chloro-6-(4-phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-yl]propan-1,2-diol.

d) 3-[4-Chloro-5-(4-phenoxyphenyl)- 7H-pyrrolo[2,3-d]pyrimidine-7-yl]propan-1,2-
diol (0.6 g) was dissolved in 1,4-dioxane (60 ml) and concentrated aqueous
ammonia (60 ml, S.G. 0.880) was added. The mixture was stirred and

35 heated at 120°C for 18 hours in a pressure vessel. The mixture was

evaporated under reduced pressure to give a residue which was partitioned



20 . C) The product froma) (4.91 g) and t he product fromb) (5.45

g) were re together in the presence of triphgpy
(1.07 g) }wd tri s(zal benzyl i dene acet one) di pal | adi um 9%’{)&%%5
g) in N, N-dinethylformanm de (100 M) at 48C with stirring under

nitrogen for 18 hours. The m xture was cool ed to anbient 25

" tenmperature t hen g(’f‘% mtéﬁ\@érﬁ! ethWééetQi'eXt 'Fhé é’iﬁﬂ éﬁ@t&t@cﬁ?& Whb seph Péﬁéd
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sy Sy i st e
R

acetate to gl ve an ur| ash col um chromat ogr fp on
silica using cyc msbsdmm@vatw, dae@taa# @eraty %d\mgwﬁ gregideg whichwaspyri

amounts of ethyl ,ac a i
4- chl or o- 7- cycl opg PL@ Cotiind hrofRRioGRapt28R biicd)i dihg ethyt acetate/industrial

4- (4-tert-but oxyaaetbylla;&darﬂpﬂﬁ (@ hetasothphmepile - phase| to) Bive B-kaminaibé- as
iy e I‘§B°’r§’f'3h°m¥1'l ﬂl)'epa{,ct e?g cﬁgﬁﬂﬂﬁn-ﬂyﬂﬁ}d&nﬁﬁz?jﬁ) 19) et e

di chl oroﬁ“ﬂat hane trifl uoroacetic acid
(15 m) in di chl stuckirewmas coblirmed byatH ofneantass spegra. af t er

wor k- up, 5-(4-an no- 3- net hoxyphenyl ) -4-chl oro-7-cycl opentyl pyrrol o[ 2, 3-d] -

- 35 pyrimdine as an oil. WO 98/ 41525
- PCT/ EP98/ 01 Ex@mple 32 50 e)

The product fromd) (0.5 g) was reacted with benzoyl chloride to give N-[4-
(4-chl oro-7-cycl opentyl - 7H pyrrol o[ 2, 3-d] pyri m di n:5-yl) - 2- met hoxyphenyl ] -

: benzam e ak)er ahr enesinjarmpisnnarhdo s Exanipls e 1Was mwmfsxmdobﬂi-bwmm anr

; react ed vma'?ﬂ ggasﬁgfqe'ﬁl e ﬂﬁ%é?ﬂfgeé }"'th sodhu'?'n myﬁﬁﬁ%h"iﬂ@%% '9%99836)

in 1, 4-di oxane (3PCThhdithen vﬁﬂ'ﬁﬁﬁdm&ywmpéﬁianét to give, after workd@, Gﬁ-éﬂ\l&d-‘?-

E give after work-up and chromat ogr%&% 4-amno-7- 10
' ﬁﬂWf‘W'

cycl opent yl - 7H pyayelopeptyl-S-iedapyrre!

ing. et hoxyphenyl ] benzani de.

: The structure was confirmed by [err]H nnr and mass spectra. Exanpl e

33 15 A solution of boron tribrom de in dichloronethane (0.9 m

of
a 1M sol&ti &) 2-Methexyauilies was bpnivated with 3:4.4.6rtatjalbrome-2 5+qyclahexadiept e

product from Exanp Vel 4-bromo-2-methoxyaniline which was reacted with di-tert
(4-am no-7- cyclopenﬁel- Igl-e rro? f 'rﬁx%m i n-5-yl)-2-met hoxyphenyl ben

zani de (130 bwgyldicarm larteﬁmmgrmwrpt% thelg{rme( groupndhe A
after the additiqp,d Rated with butyllithium at -78°C and then with trimethyltin chioride to
give 4-tert-butoxycarbony!aminb-s-methoxyphenyl trimethyl stannane.
20
c) The product from ) (4.91 g) and the product from b) (5.45 g) were reacted
together in the presence of triphenylarsine (1.07 g) and tris(dibenzylidene
acetone)dipaliadium (0) {0.65 g) in N,N-dimethylformamide (100 ml) at 65°C
.with stirring under nitrogen for 18 hours. The mixture was cooled to ambient
25 temperature then added to water. This mixture was extracted with ethyl
acetate to give an oil which was purified by flash column chromatography on
silica using cyclohexane/ethyl acetate (19:1) with gradually increasing
amounts of ethyl acetate as the mobile phase to give 4-chioro-7-cyclopentyl-
4~(4—tert-butoxycarbonylamlno-3-methoxyphenyl)-pyrrolo[z 3-djpyrimidine as
30 a solid.

d) The product from c) (3.58 g) in dichloromethane (150 ml) was reacted with
trifluoroacetic acid (15 mf) in dichloromethane (50 ml) at 0°C to give, after
work-up, 5-(4-amino-3-methoxyphenyl)-4-chloro-7-cyclopentylpyrrolo[2,3d}-

35 pyrimidine as an oil. '



reaction mxture was allowed to warmto O[err]C and stirred at O[err]C for
1.5 hours.. The 20 reactlon m xture was quenched by the dropw se addition

of saturat e\’foa?& sodi.um bi carbonate solution (5 m) ECTEPIBNPIIS?
There was an exothermand t he tenperature of the mxture rose to
10[err]C. The m xture was allowed to warmto anbi ent tenperature, then

extracted with dichl oronethane to give N-[4-(4-am no-7-
cycl opentyl - 7H pyrrol o[ 2, 3-d] pyri m di n-5-yl ) -2-hydroxyphenyl ] benzam de,
mp. 173- 2 17‘irherprr&d?ac€ Wohhdﬂ(tﬁS’ﬁPQﬁaé redtted WItR b%h&uﬁtdm&lde% §ivé N-faoed

by [err]H n and nass

5- (4- Ani no- 3- net m&tgmmgloneWrWBvrroleW Swﬁ%'ﬁsﬁ’Y'b?d[‘chQX!ﬂWﬂm di ne

(0.50 g, prepare [ rovRat Bt e
benzenesul phonyl Be ifb"?fige g%gl g) Bﬁfr? 'Sgrl di ne L((ibSt&I:r)?i) \)N‘égn %cfgyorret Wane

(1) & opedmaswnecta»e product obtained after work- up was react ed
wth anmmonia in a simlar manner to Exanple 32 to give
N-[ 4- (4-am no-7-cycl opentyl - 7H pyrrol o] 2, 3- WO 98/ 41525

PCT/ EP98/ 01§57 The product from e) (0.42 g was reacted with concehtrated aqueous

d] pyri mdin-5-yl lan'ﬁmm?é @@)’db] iﬁlmﬂgﬂ(gb%l re%gu?e Yieldrd!

The structure was by err H nnr a
Exanple 35 5 120°C to glvea aften kwrk-unnmd tahrEmatqgmph}B N-[4-(4-amino-7-
N-[4-(4-am no-7-cC

| 0

Dyt 1 of o1, 5. ] py EYAPRARRIE H PYTOIola - AN S RO Y IRERERidRas
Lffﬁt ?2 V\ﬂ7t Thé 8trQétute Whs ebhfithedbyiH himp bAdPidsa ¥pedtra; 10[err]C to give

am no- 7-
cycl opentyl - 7H pyrrol o[ 2, 3-d] pyri m di n-5-yl)-2-hydroxyphenyl ] benzenesul phon
- 10 am degxample 3865-267[err] C. The structure was confirnmed by [err]H nnr
and nmass spectra. Exanpl es 36a and 36b
N-[ 4- (4- Ami no-7-cycl opentyl - 7H pyrrol o[ 2, 3-d] pyri m di n-5-yl)-2-hydroxy- 15
phenyl Jtg}-tert- bv\tsdnhtwnzwmhnhsm@lm draalbroraéﬂraa%qurin@Emr&&m&ﬁa)

was repared.in a sim/lar manner les 34 and 35 from
N- [ 4- (4- ampwg fdded It:lropmse with stirring toaso‘utlon of the product from Example 32, N-[4-

Eﬁtd opent yl ¢(4hmio-7-8ydd J%&%me rwlbpl @dﬁyﬁhﬁdnﬁ-srw-mafétﬁwwbhyﬁbén%ﬁnde
yl benzenesul phopamni 6b) .

(130 mg) in dlchloromethane (6 ml) at -10°C under nitrogen, after the addition the

reaction mixture was allowed to warm to 0°C and stirred at 0°C for 1.5 hours. The

20 reaction mixture was quenched by the dropwise addition of saturated aqueous

sodium bicarbonate solution (5 ml) at 0°C. There was an exotherm and the

temperature of the mixture rose to 10°C. The mixture was allowed to warm to

ambient temperature, then extracted with dichloromethane to give N-[4-(4-amino-7-

cyclopentyl-7H-pyrrolo[2,3-d]pyrimidin-5-yl)-2-hydroxyphenyllbenzamide, m.p. 173-

25 175°C (with decomposition). The structure was confirmed by 1H nmr and mass

spectra.

Example 34

30 ' 5-(4-Amino-3-methoxyphenyl)-4-chloro-7-cyclopentylpyrrolo[2,3-djpyrimidine
(0.50 g,' prepared in a similar manner to Example 32) was reacted with
benzenesulphonyl chloride (0.31 g) in pyridine (5 ml) and dichloromethane (1 ml) at
0°C and the product obtained after work-up was reacted with ammohia in a similar

manner to Example 32 to give N-[4-(4-amino-7-cyclopentyl-7H-pyrrolo[2,3-



20 Exanpl e 37 a) In a simlar manner to Exanple 17 c)
4-chl or o- 5‘-E,ic - Z-cycl opentyl pyrrol o- [ 2, 3-d] pyr '1’3’1‘71\: 80
A }gﬂe\{zf mmﬁﬂ

g) was re h 4-(2-met hoxyphenoxy) phenyl - boronic acid to
gi ve 4-chloro-7-cycl opentyl -5-[ 4-(2- net Bbxy) phenoxyphenyl ] - 25
pyrrol o[ 2, 3-d] pyri m di ne. b) The product froma) (1.2 g) was

reacted w ( Bandsilphonamide, 1115-¢15°Gane The
120[err]C .E’EP@HS& ﬂ?g%@g’g@h%ﬂme n7 cypcloggrenrlltill n&‘3p[4 (2-

met hoxy pheggrgstupdway chnfiredbyr bl arhpasd 1asgsparid@an- 4- yl ani ne. 30
Exanpl es 38a and 38b

2-[4-(4- Am no-7-cycl opentyl - 7H pyrrol o[ 2, 3-d] pyri m di n-5-yl ) phenoxy] phenol ,

m p. 107- 10¥xaniplexg@Pl € 38a) was prepared from 7-cyclopentyl-5-[4-(2-
WO 98/ 4152 _
PCT/ EP98/ 01357

net hoxy) phenoxypRery | dimifdt mianimim[te Exalinpler i 38 d|M£44(4fammm'é—c&§ronmpivla7l:48b)

N [4- (4 Arinveols BB SRR Srkherylngpopesiohans, s, reacted
phenyl] - 4- Q@BPVWZﬁm&ﬁdbS:mrmMatﬁam AtTHGRC nenigive tAM&{dramino-33.

Exanpl e 40 In a simlar manner to Exanple 18
7-cycl ope ntqyclobenm-w@ymmgﬂpy;mdqn-s-yl)-zhydroxyphenyl]benzenesulphon-

c%lrrz)?logb c@ﬁ“]ﬁsy“ %%63) in d| c g'lryo\kr)rg\s\c{i ane %éﬁnﬁnwag?%&és%e%éh N-

6-chl oro-7- cyclopentyl

2-1(4- phenoxyp gsaami)gérol o[ 2, 3-d] pyri m di n-4-yl am ne. 15 Exanpl e

N-[4—(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3-d]pyrimidin-5-y|)-2-hydroxy-

16  phenyi}-4-tert-butylbenzenesulphonamide, m.p. 278-280°C (Example 36a) was
prepared in a sfmilar manner to Examples 34 and 35 from N-[4-(4-amino-7-
cyclopenty!—TH-pyrrolo[2,3-d]pyrimidin-5—yl)-2—methoxyphenyl]-4-tert-
butylbenzenesulphonamide (Example 36b).

20 Example 37

a) In a similar manner to Example 17 ¢) 4-chloro-5-iodo-7-cyclopentylpyrrolo-
[2,3-d]pyrimidine (1.80 g) was reacted with 4-(2-methoxyphenoxy)phenyi-
‘boronic acid to give 4-chloro-7-cyclopentyl-5-[4-(2-methoxy)phenoxyphenyi}-

25 pyrrolo[2,3-djpyrimidine.

b) The product from a) (1.2 g) was reacted with ammonia (50 ml, $.G.0.880) in
1,4-dioxane at 120°C in a pressure vessel to give 7-cyclopentyl-5-[4-(2-
metho'xyphenoxy)phenyl]-?H-pyrroIo[z,3-d]pyrimidin-4—ylamine.

30 '

Examples 38a and 38b

2-[4-(4-Amino-7-cyclopentyl-7H-pyrrolo[2,3-d]pyrimidin-5-yl)phenoxylphenol,
m.p.107-109°C, (Example 38a) was prepared from 7-cyclopentyl-5-[4-(2-



A mxture of 4-am no-5-(4-phenoxyphenyl)-7-(tert-butyl)pyrrol o2, 3-d]-
pyrimdine (5.8 g), glacial acetic acid (55 m) and hydrobromc acid (55 m
of a 48% 20W°§§/I41§9$on) was boiled under reflux for 18 hours uPCBEPSAISSYen.
The m xture was al l oned to cool angza solid was collected by
filtration. This solid was washed with met hanol and then with ether

to give 4-am no-5-(4-pheno rro 2, 3- rimdi ne

hydr obr oni d@etm phepax {"ﬁ??%@lﬁ’%iﬁ%ﬂ?@hﬂ'%ﬁ mlﬂi’%\?@m df a

into the frgmiBpmanhyr todbiEnide 885 h dil ute sodi um hydroxi de solution (100 m

of 5%25 wv solution) and ethanol (60 m) with stirring and renoving the

et hanol by distillation. The m xture was cool ed and the solid was

col | ected bgydmplbradt i on and washed wel |l with water to give

5- (4- phenoxyphenyT ) - 7H pyrrol o] 2, 3-d] pyri m di n- 4- yl am ne. 30

Exanpl ed 42-48 (General Met hod) To a m xture of the

f1uorobenzene (1 (mrﬂrnom lGPenii-TH lﬂQta‘i&]?:yHﬁldm-s-ylﬁ Gpﬁ e (2

nol ar equi val ent s sep tum seal’ed tube was added, via a 215

liquid aut opl g:hlorobenzamlde is prepared in a similar manner to Example 33.

4- am no- 5- (4- hydr oxyphenyl ) - 7-i sopropyl pyrrol o[ 2, 3-d] pyrim dine 35 (1

nol ar equi val ent) as a-stock solution in N, N-dinethylformamde (6 I n 240
q Exam z y ( g

m). / 41525

PCT/ EPOfy 01357 53 The
reactions were heated, with shakl n at 120C for 4 hours and 140[err] C for
a further 1 hoarsimilar mesneeta amplﬁj1BohﬂWhQQBty!‘-ﬁ-(ﬁ-phenoxyphagm-?H-

cot at of 11| ITSHES 3"’18!’3;?"15 SRS SRR T T o SediRy Wl N5

Siqerr]: 1thmucqm (00Q9) m:m@meﬁham (809nl) to give GeclM9to-7-cyclopentyl-

avapor it ed SEPHBGBPAVE PE ol SRBRRIACE I Conrs or expanded

f oans. 15 Reagent Quantities Exanpl e
Klerr] CO erﬁkamglg%urre No. Fl uor obenzene (ng)
- (M) _ _ _ '
Sol uti on 42 N- (2-fl uoro-5-nitrophenyl)acetam de (91.5 ng) 102

106 o 4105, | by miie of, 4-dmincBLpreRbb BRI P r sl S,

100 ngy 3mir@tggn|e] (5 8 g), glacial acetic acid (55 ml) and hydrobromic acid (55 ml of a 48%
20 solution) was boiled under reflux for 18 hours -under nitrogen. The mixture was
allowed to cool and a solid was collected by filtration. This solid was washed with
methanol and then with ether to give 4-amino-5-(4-phenoxyphenyl)-7H-pyrrolo[2,3-
d}-pyrimidine hydrobromide, m.p. 288-292°C. The hydrobromide salt was converted
into the free base by warming with dilute sodium hydroxide solution (100 ml of 5%
25 w/v solution) and ethanol (60 ml) with stirring and removing the ethanol by
distillation. The mixture was cooled and the solid was collected by filtration and
washed well with water to glve 5- (4-phenoxyphenyl)-?H-pyrrolo[z 3-d]pyrimidin-4-
ylamine.

30 Examples 42-48 (General Method)

To a mixture of the fluorobenzene (1.25 molar equivalents) and potassium

~ carbonate (2 molar equivalents) in a septum sealed tube was added, via a Gilson 215
liquid auto sampler, 4-amino—5—(4-hydrokyphenyl)-?—isopropylpyrrolo[2,3-d]pyrimidine

35 (1 molar equivalent) as a stock solution in N,N-dimethylformamide (6 g in 240 mi).



45 5-fluoro-2-nitroanisole (80 ny) 103 ng 3934 [err]l

46 fluoro-3-nitrobenzoate (60 ny) 67 ng r]l
47 ﬁﬁ#mrsgs 2-fl uorom t robenzene (86 ny) 103 PCT@%%O{%?H I
48 2,2-dimethyl -2'-fluoro-5"'-niti8propionanilide (63.5 ng) 59 ny
2267 pl Yi el ds/ LCMVS Exanpl e MF

Mﬁﬁﬁ[ &I éﬁeated Wiﬂ?éﬁhlﬁﬁ;@))at 120°Cf&4hours and 140°C for a further
C[err]H[er err err] 150 ny

d kourjandher} eyaporgtey tqdryness ina cemygugggvapom . 78.2
96.8 ngy 44 Cerr]Herr]Nerr](err] 433 139 Yes
62. 6 64.5 ng 45 C[err‘]vH err] NLerr err] 419. 444
Yes 74.9 The reattion eesidyes were gigsolved in ethybaes rethylpeing ¢4 @) (P:1)
447. 454

C[ err] HFer rﬁ"%s ?Igpp] tmogép]?acfll rﬁ:aog @3 &gg 12 Wn’f' Giameter ’é §0§nm helghtl %th 9:1

(éthyi ra]chfa@é/frﬂelﬂ[yﬁﬂinhﬂ@k elmi). The cortbihetbéolumn Shents were Sﬁpbrated
16.4 mg 10 gr’gg qﬂare i n Exar’r;)oes 42 t o0 48 were:
VO 98/ 415240 vield the products as wax;P solids, smears of exp nded foams.

PCT/ EP98/ 01357 54
Exanpl e 42 N-{2-[4- (am no-7-isopropyl -
7H pyrrol o[Emm n- 5-yl ) phenoxy] - 5- ni t rophenyl }acet am de; 5
Exanpl e 43 KoCO; | Volume
5-[4-(4-a IQB rgp I C’fﬂﬁ%ﬁénz@ﬁﬁ%@i ol o[ 2, 3-d] pyrim di n-5-y X,HBFnox Phénat tir ob
(Zan[zz | ((:4 ( H o Solution b
ani- s y y ;. XV hann ro
LS EA R TR
143 5-fluoro-2-nitrobenzoic acid (88.6 mg) 106 mg | 4105l

44 2-fluoro-5-nitrobenzoic acid (84 mg) 100mg | 3892 ul

45 5-fluoro-2-nitroanisole (80 mg) .1 108mg | 3934l

46 methyl 4-ﬂuoro-3-nitrobenzoaté (60 mg) 67mg | 2593 ul

47 4-chioro-2-flucronitrobenzene (86 mg) 103mg | 3994 ul

48 | 2,2-dimethyi-2"-fluoro-5"-nitropropionanilide (63.5 mg) S59mg 2267l

Yields / LCMS

Example | ME Mwt M+ found | % HPLC | Yield (mg)

42 Ca3H22NgO4 446.17 Yes 78.9 150 mg

43 022H19N505 433.139 Yes 78.2 96.8 mg

44 CaoH1gNsOs -433.139 Yes 62.6 64.5mg

45 CazHz1NsO4 419444 | Yes 74.9 1403 mg

46 023H21-N505 447454 | Yes 74.2 94.2 mg

47 C21H1sCINsO3 .. | 423.843 Yes 80.9 175.3mg

48 C26H2aNgO4 488.550 Yes 86.4 16.4 mg

.10

The compounds prepared in Ex_amples 42 to 48 were :



7-1sopropyl -5-[4-(3-nmet hoxy-4-ni trophenoxy) phenyl ]-7Hpyrrol o[ 2, 3-d] pyri m d
i n-4- . ylam ne; 20 Exanpl e 46 nmet hyl

4-[ 4- (4- anWeAPSAIF250pr opyl - 7TH pyrrol o] 2, 3-d] pyri m di n- 5-yl ) phREBEPPS/GL357

ni trobenzoate; 25 Exanpl e 47

5-[4- (5-chl oro- 2-ni trophenoxy) phenyl ] - P4 sopropyl - 7Hpyrrol o[ 2, 3-d] pyri m di
n- 4- yl am ne; 30 Exanpl e 48

N-{ 2- [ 4- ( EExampi@42- i sopropyl - 7H pyrrol o[ 2, 3-d] pyri mi di n-5-yl ) phenoxy] - 5-ni t
rophenyl } - 2, 2-di et hyl pr opi onam de; 35 - WO 98/ 41525

PCT/ EP95/ 01357 Lo 55 Exampl e
A N-{2-[4-(amipotTsisopropiloAfaurelol2e3-dinyamidia-Hayipheno¥dtS-on i n t he

manuf act ur ﬁm ceutical conpositions is illustrated by the
foll owing 'ﬁggérﬁn&}la%n. Fdrig?t his 5 description the term"active conpound”

denote$ any conpound of the invention but particularly any conpound

which is the fin product of one of the precedi ng Exanpl es. a)
Capsul es #ﬂﬁ%— In the preparation of capsules, 10 parts by wei ght of

active compound and 240 parts by weight of |actose are de-aggregated
and bl ende e m re l j i - i each
apsul o ool hrmipcs HePror h FOtEs YpvrimichR ARl Fo fiREhEc
conmpound. acid; '
10
Example 44

2-[4-(4~amino-7-isopropyl-7H-pyrrolo[2,3-d]pyrimidin-5-yl)phenoxy]-5~nitrobenzoic
acid;

15
Example 45

7-isopropyl-5-[4-(3-methoxy-4-nitrophenoxy)phenyl}-7 H-pyrrolo[2,3-d]pyrimidin-4-

ylamine; | '
20

Example 46

methyl 4-[4-(4-amino-7-isopropyl-7 H-pyrrolo[2,3-djpyrimidin-5-yl)phenoxy}-3-
nitrobenzoate;
25

Example 47

5-[4-(5-chloro-2-nitrophenoxy)phenyl]-7-isopropyl-7 H-pyrrolo[2,3-djpyrimidin-4-
ylamine;

30
Example 48

N-{a-[4-(4-amin6-7—isopropyl- 7H-pyrrolo[2,3-d]pyrimidin-5-yl)phenoxy]-5-nitrophenyl}-
2,2-dimethylpropionamide;
35



15 b) Tabl ets Tablets are prepared fromthe foll ow ng

i ngr edi ent Sy 98/41525 . PCT/EP98/01357
Parts by wei ght ' Active conpound
10 20 Lact ose . 65 190
Mai ze starch 22
Pol yvi nyl py Ex@mpldane 10

'’ Magnesi um st earate 3 25 The

active compound, the | actose and sone of the starch are de-aggregated,
bl ended and the mrgulde *@ compounesi of @mrpnés'émdinvémlmnautheltmanuhbtméleof

| | d th The d | at | d d
. The” rmgnesi BhamashlaL cpfposiions 1 ciieiatec) iy i JoliAHnG ' Gensinr ur 5 | B e

+ conpresspd  Yasdhiplien férﬂi\g"ambérﬁpélﬂ'lcﬁldeﬁotes anyt e&hpbmdeaﬂmecmémm bat a

nit dose or a artofan e, co WO
! 38} 41525 partchlarly any com#oulnd V\Crl'ugh is the fival p¥oduct ofone gf the precedmg Examples.

. PCT/ EP98/ 01357 56 C)
Enteric coated tablets Tabl ets are prepared by the nethod
descri bed |ﬁ)(b).%§!ﬂa. The tablets are enteric coated in a
conventional manner using a solution of 20% cel |l ul ose acetate 5

pht hal ate and 3% di et hyl phthal ate in ethanol:di chl oronet hane (1:1).

d) St®posi t or iikthe preparation of capsulef, 1hearts ey, weight ehaﬁwegsppms’ynﬂ @240 100

parts by we H% é%ﬁ'd%&%@%%—é&gré@ated PRI SIeR CPhé %lﬁlﬁ@lsoﬁfehﬁnﬁy

wei ght of t suppository base and the m xture formed into
SUpPOSi t or | bgrcbge!ahrteansamb gach capritie setaining a wnitrdosetqrparkiabartnitdosgcef ve

i ngredi ent. active compound.
15 b)  Tablets

Tablets are prepared from the following ingredients.

Parts by weight -
Active compound 10
20 ~ Lactose 190
Maize starch 22
Polyvinyipyrrolidone 10
Magnesium stearate 3
25 The active compound, the lactose and some of the starch are de-aggregated,

blended and the resulting mixture is granulated with a solution of the polyvinyl-
pyrrolidone in ethanol. The dry granulate is blended with the magnesium stearate and
the rest of the starch. The mixture is then compressed in a tabletting machine to give
tablets each containing a unit dose or a part of a unit dose of active compound.

30



‘WD 98/ 41525

* PCT/ EP98/ 01357

. aims WO 98/41525 1. Cormpounds of formula I [err] PCT/EP98/01358

“ including pharmaceutically acceptabl e sg gts thereof in which

; Rlerr] represents hydrogen 2- phenyl - di oxan-5-yl, a (C[err] al kyl group,
ta (Jerr] C (fl | group, a (Jerr] cycloal kenyl group or an

' (optlonallfsub derr] al kyl group vvherein t he
al kyl , cycl oal kyl and cycl oal kenyl groups are optionally

st o 0 LSS A A b MR e R

f 0{ mul a OR(drc datéd®in hasohverstional hiaﬁnﬂ?nﬁlﬁgil a solution of zo%’alt:]élﬂnﬁs?dlatelate
ni t r ogen; err]. represents a rr] a roup, a
ql er r]g By c IRbdhalate %ﬂé’ﬂfpdg{%{l Qﬂth?@@r"b? anol:di A %eﬂﬁ'\‘e((%s onal | yy Iromp

substituted phenyl)(err] al kyl group, optionally substituted phenyl or

Rl err]; and, "Rlerr] represents a group of fornula
. (a) [dBrr] Suppositoriespp jn which the phenyl ring is additionally
optionally substituted and A repr esents NH, O NHSO err],
- SO err] NH, aC[errL al kyl ene chai n, NHCO, QCP
" cderr] or S(O) [lerthe PFQP%PEWﬁ”P@ﬁﬂo"qstdpofanﬁrbyﬁt"?'ghteﬂfsaé’ﬁ‘(e SORPRYNG 9] | S

attachqg peo orated ini308 Palrt¥ yawdigit d?ftgg] yderide Iﬁilpposutory base and the mixture and
R err] represe optionally substTtute heny addj ti onal | when A

s absent formed into supmpmqs qachcontaining a)th%raamtmw ﬁﬁf%rvg ramsm@)ef BtV | y
substitut eqn&lédi%ﬁ{.o or b) a



58 . pyrazolylam no group in which the pyrazole ring is optionally
substi t ut ed,, or nore of the follow.ng: hydroxy or

substi t ut e&@%@ﬁ{hﬁs R4 represents a heterocyclic groupeg v /?'Hg;/
fromthienyl, benzo(b)thienyl, pyridyl, 55 pyrazol yl, isoxazolyl,

t hi adi azol yl, oxadi azol yl , indazolyl, each of which is optionally
substituted by one or nore of the followng: a (JQerr] alkyl group; a (err]
cycl oal kyl group; a (Cerr] al koxglaimgup; a Clerr] alkylthio group

' hydroxy; optionally substituted phenyl; an (optionally substituted

- phenyl)(ferr] al kyl group; an (optionally substituted phenyl ) err]

i alkylthio group; or an-(optionally substituted phenyl)err] al koxy group;
10 whefeinc&ﬁﬁpduwdgboﬁﬂﬂuNaﬂ |y substituted phenyl neans phenyl

optionally substituted by
al kyl group, b) a (Jerr] al koxy
phenyl Cerr] alkyl, f) halo, ﬁ/
. which R err] and R er]r indepefdenilly rlepresent hydrogen a (err] alkyl
group, phenyl, a 15 derr] oup, a (dekr] al koxy)carbonyl
group, 5- hydroxy 1 -phenyl - 3- pyr 8zol or Ry benzoyl which is optionally
substituted by Cerr] alkyl, (err] koxy or halo h) a group of

formula -COR[err] in which R[err] represents hydroxy, a Cferr] al koxy
group, menfeludifg pharmaceuidally Begdptalsie suktsitherbafiin WRichr r] i n which Rlerr]
and Rlerr] are as previously defined, i) a phthal i m do group
optional Iy substituted by halo, j) the phenyl ring is benz fused 20

form ng napl,hydpregerits ﬁydrbgen, 2-phenyl-1 Q-dloxan%lwoﬂ NQs.q 28IRPI Grogp,t @ Tead M 1
in which Rl err] resents a (ferr] kégtlorou

cycl oa{l\ﬁyl gy@lqﬁkxdrgraup.(@ sw@M@lpain'yh IGEQYR OF &p naélueﬁ%y&%# pi\ewl)@us
dbebi tut eqeliyl e, el e fc” chibafiC e Acfoabitinyl Boun, arg optionally
represetds Hubstxltatedttgdorcv)f]:pte mdre zyrﬁpns ofr fourpular GSAdiBSWhlhhtlTp?rqpreaqntsH poamul a
Coor esent o ROl aroup BrwidsR Gt Boum,of forduls OFarts rpt Risafalf B 3o, GirboR o,

hydr oxy, ol 10%ird géh’:ﬂ |y substl tuted phenyl )C[err] al kyl group,
optionally sf}%stl tuted phenyl or Rerr]; and

e or nore of the following: a) a (Jerr]
up, ¢) phenoxy, d) hydroxy, e)
gr ou R formul a NR[err]Rlerr] in

- Ry represents hydrogen, a Cy.¢ alkyl group, a Cj.g cycloalkyl group, halo, hydroxy,
15 an (optionally substituted phenyl)Cy.¢ alkyl group, optionally substituted phenyl or Rg;
and

Rj represents a group of formula (a)

AR,
" e

20 in which the phenyl ring is additionally optionally substituted and

A represents NH, O, NHSO,, SO2NH, a Cy.4 alkylene chain, NHCO, NHCOé, CONH,
NHCONH, CO; or S$(O), in whichpis 0, 1 or 2, or A is absent and Rg is attached
directly to the phenyl ring; '

25 |
and R; represents optionally substituted phenyl and, additionally, when A is absent
Rs represents a) 'a phthalimido group optionally substituted by halo or b) a

* [ L L] S *



PCTI BP9/ 01357 AR O 59

Rierr] repr¥WO848523 group of fornul a PCT/EP98/01357

. which the phenyl ring is addltlonally ogglonally substituted and

5 A represents NH O NHSO err], Sqerr]NH a Cerr] alkylene chain,
NHCO, NHCO err] or .S err] in
which pis PWQM%"‘"ZO gERUPAIN, ‘é'h'%g'é?‘lpy"éﬁge F'('[r@r 'F]dqt'g%'& ﬁ']ﬁt?%’&"‘eé %)3; one ]or
directly tghdrBof HesraNdwihg  8idroxy or optionally substituted phefdylRl err] represents
optionally stst I tut ed p%enyl xg{nd padd| %’l onal |y, p&he‘r,\ A is absent

10 Rl err] represents a) a pht haI I mdo group optionally substituted by

halo or b) g represents a heterocyclic 6wy Selstted! fRsm GhiRkp, 'b@n!ﬂbﬁhueh?ﬁ ;ifvﬁaglzol e

ring is optlon y substitut'ed by one or
fol | owi 8g: pyserolykisaxazolyl, ithiadinzelyls oxadiazolyl.clndazaivly pach of whtch ls optlonally R4

oyt ayl | sObStibElEY Gao or e Blcing. AT Yl ol GV GRERY

i ndazol yl , geep) &1Cy\ahalidxyi groupi adbyyd alscylthno group; hydroxy; optlemdllyt substindetty one

gr oup; ea"fqpé.ESyf B (PP BB pRenli B ot oAbttt na |
substi tut efj!mfn,é )G 2lkythio group: &%%bao@ny aBstREE bhxréﬁ}@, 3§ AlkshyPtoups;

phenyl ) err roup; an (optionally substitut
phenyl X@[ err] al kylthio group; or an (optionall y substituted phenyl)(err]

2L K0, 9 e e oMl s sregympetd BighR chiEnd Slihhiga! ')
one or nor dyodnd be miooé Iob\thm@llﬁw)nga ayeeCy.§ allyk group; dya i) alkdyeg roppia:;:koxy

, e oXy, €
g;logp g)C) a PhEBeRY: §) hydiewyn &} Fﬁﬁ[‘g y 'g%‘ }JWFF? o2 9')0"8 °??g'm“%ﬁ'%mll’gn g%[ er r]
and Rlerr] WHH?FI?,B%BMM]MM&&&R& @NQ&@W o, %rc ﬁik car Bgﬁﬁenﬁhénw

kanoyl group err| group,

.5 hydr 38y - L-gaikanpyl mpgmﬁ@walkw)carbonyl group -hydroxyﬂemam-ammlyl or

For il a - ERHE Witk TE aPlory shsiiid by € B, o Rr i By ﬁsﬁyo?“p o

- group, phefomul@~CAR, in which Ry represents Bydrogy,cf C;graikthe QﬂB{uS, phdfioxiyrdr an

defined, i)

i which Rlerr] and r (e_as, previousl
. phthalinmd "Q‘FR)GE)R&'HT %)r“ﬁ'-l‘ﬂoﬁmﬁbﬁfchuﬁwdz'ﬂﬂl Ryai e a5 Pﬁ‘"‘?lﬁ& oelined, Digdg is
: benz fused prthalimido group3Sptionaliy sRsstAed byYialo, j) the phenyl ring is benz fused

20 forming naphthyl or k) nitro.

2, Compounds according to claim 1 in which

_ R represents a Cy.5 alkyl group, a Cs.g cycloalkyl group or an (optionally substituted

25 phenyl)Cy.s alkyl group wherein the alkyl and cycloalkyl groups are optionally

substituted by one or more groups of formula OR, in which R, represents H or a

C1.6 alkyl group provided that a group of formula OR, is not located on the carbon
attached to nitrogen;

30 R represents hydrogen, a Cy.g alkyl group, a Cs g cycloalkyl group, halo, hydroxy,
an (optionally substituted pheny!)C;.¢ alky! group, optionally substituted phenyl or Ry;
and |
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Conpounds i?g(?:ordl ng to either claim1 or claim2 in which R[ Pr?]].’Erep’)orlzésgents

a Clerr] alkyl group, a Cferr] cycé®alkyl group, or a—€fer+j

cycl oal kenyl group wherein the al kyl , cycl oal kyl and
groups areﬁg?&%@ﬁé{ﬁégggﬁbfﬁ%gg(ar one or nore hydr ﬂlﬂm illvl IIIII”!’I

provi ded t group is not |ocated on the carbon

ni t rogen. 4. Compounds ac LARL t 0 any previous claim in mhlc
Rlerr] represents I sopropyl s utyl, Zahydroxyethyl, cyclopentyl,
neopentyl, 2-hydroxycycl opentyl, -hydroxycyclopent 2- enyl,

3- hydroxycyclopentyl 2,3, 4- trlhydroxycyclopentyl, 1,3- 10

di hydr oxy pirowhighyhe phenyknagmaqﬂlitnmyppwmlysubsﬂmed and Conpounds accor di ng
to any previous claim in which R2 represents hydr ogen, or hal o.

6. Conpounds according to any previous claim in which R2 represents

hydr oge® oA mepteseots NEI50 NHSO,, SC2Mbh arféiss alladenaichain. NHER, f‘{i‘ﬂ@@a.cﬁ@l\&i.al m

uni o the AHEONFL kg RERaM Rk B, Piorsaiof ¥ & siont BHiRe g ptachsl”

'representsdﬂ.ectwl-{g%@bﬁén INRGO, or S(Of[err] in which p iIs 0, 1 or 2, and RS

represents opt i onal I y Substit ut ed phenyl . Conpounds
according to any previous claimin which A represents Nqu err] 9.

COFTDOU”dS %ﬁﬂg’i é? deRtsPOptionafly b@b@at&éé'pﬁbmp ] ﬁadlﬁoﬁﬂ@f WhRALA id\Ebsent
10. ounds cording to an revi ous aimin which A represents O or
S . 250 Bg repPosarts ra)s aaabthaamc& 1geoupn ppienrally oaubstituledh by halecer &) a
represents p?i'azolylamino group in which the pyrazole ring is optionally substituted by one or

" more of the following: hydroxy or optionally substituted phenyl;

R, represents a heterocyclic group selected from thienyl, -benzo(b)thienyl, pyridyi,

15 pyrazolyl, isoxazolyl, thiadiazolyl, oxadiazolyl, indazolyl, each of which is optionally
substituted by one or more of the following: a Ci¢ alkyl group; a Ca.g cycloalkyl
group; a Cs.¢ alkoxy group; a Cy.g alkylthio group; hydroxy; optionally substituted
phenyl; an (optionally substituted phenyi)Cy.s alkyl group; an (optionally substituted
phenyl)C4.¢ alkylthio group; or an (optionally substituted phenyl)C,.¢ alkoxy group;

20 |
wherein the term optionally substituted phenyl means phenyl optionally substituted
by on'e.or more of the following: a) a Cy.s alkyl group, b) a C4.¢ alkoxy group, c)
phenoxy, d) hydroxy, e) phenyl C4.¢ alkyl, f) halo, g) a group of formula NR4g R4 in -
which Ry and R4 independently represent hydrogen, a Cy.¢ alkyl gi'oup, phenyl, a

25 Ci.g alkanoyl group, a (C4.¢ alkoxy)carbonyl group, 5-hydroxy-1-phenyl-3-pyrazolyl or
benzoyl which is optionally substituted by C4.¢ élkyl, C;-¢ alkoxy or halo h) a group of
formula -CORg in which Ry represents hydroxy, a Cy.g alkoxy group, phenoxy or a
group of formula NRyoR4¢ in which Ry and R4y are as previously defined, i) a

phthalimido group optionally substituted by halo, or j) the phenyl ring is benz fused
30 forming naphthyl.



\é\? 98/-41552. Conmpounds according to ar“"mu"fl"(lm”uﬂm :DgSC\Ellg?

Rl err] repr %4528 phenoxyphenyl, 3-phenbxyphényF, 8- phenoxypPOEEPPS/01357 |
4- (phenyl t hi o) - phenyl, 4-(4-net hO@/phenoxy) phenyl,

4- (phenyl - sulphinyl)phenyl 4- (phenyl

sul phonyl )phenyl (4hydroxyphenoxy) (benzenesul phgnam do) phenyl ,
4- (bed zam Comprungs acgorgdingde cef &Y?ﬂﬁeh@&?‘?“‘bﬁéﬂﬂf)mh Ry represents a

4-(2-nit -
4- E3 Q'm ng g&g‘ p%ﬁ@%ﬁ &%A'%Ygloaln%ﬂn@%kgﬁggyn% 5y WWI group wherein the
(3-acet ami daﬂ@ﬁ ol cg%@hll{ehy( dtoups layé -optienslly sibstiutetb by lopecoryinore

o EA box;;g{oa{;@% RS RSAR Beb ¥ e Gralicl et ated oA s BAEBS SbBRedY '
4-(2- carg)oxyoﬂn,@bhﬁophenoxy) phenyl, 4-(4-trifluoronethyl-2-

ni t r ophenoxy) phenyl, 4-benzam do- 3- net hoxyphenyl , '

4- benzam do- 3- hydroxyphenyl 4- benzenesul phonam do- 3- met hoxyphenyl ,

4- benzenesulyphonaserisouddy BERiIng to anphpRious claim in whlch Ry represents

3- hydroxy-4-(4-tert-butyl benzenesul phon-am do) phenyl

hydr oxyphenasomﬂvényert-bnty( 4 20wdenye Mlzmlgagntﬂ. nyapw arrmmxycyclopentyl

£ e eyl ke, 3 iypmprent. 15

‘nit rophmoxyl)hydmwprop-&yn gr 83I'<13W§lfwmqnybphenoxy) phenyl, or

+4-[4-nitro-2-(2, 2- di met hyl pr opi onam do) phenoxy] phenyl 13.

+ Conpounds agcor didigy Y abd &Bﬁ Hn o h2id NwidiBh C err]
represents %Cet hyl, éﬁ"@g propyl; fasop o%ﬁ% L%u tert“{gute eenszey , or
2- hydiydmgenfgﬂhalo Rlerr] represents hydrogen met hyI hal o,
hydr oxy or. phenyl and Rl err] represents, 2- phenoxyphenyl

SLEner e cbsaespisitho, & dy: i o by e represoms

4- (4- et hyl duydmgphcmychlo&ﬁ am no) phenyl _
4- (4- met hyl am nophenyl am no) - 2- net hoxyphenyl , 4-(4-nethyl am no-

. benzyl) phenyl , 4-ani L1 N0 2
ST R SRR RS Bldvous i nwic
i 3- hydr oxy- 4 RsZepresbnte\sgroup of thonplada)/ | |

4 (4-chl or obenzam do) - 3- hydroxyphenyl

3 hydr oxy- 4 [4 (tert butyl) - esul ioh(ﬁiam’ do] phenyl
' 4 [ N- (5- hydr oxy- 1- phenyl pyrazol - 3- yI no] phenyl, 30

accorai na ¢ arEr PR K B EIRR el e, O e

by formula | b

l

! 20 A represents O, NHSO,, NHCO, or S(O), in which p is 0, 1 or 2, and Rs represents
optionally substituted phenyl .

8. Compounds according to any previous claim in which A represents NHSOQ'
9. Compounds according to any previous claim in whicH A represents NHCO .
10. Compounds according to any previous claim in which A represents Oor S .

25 11. Cqmpounds according to any previous claim in which A represents O.




N P2 | U T

. and phar nac"gﬂti’fy(‘,%ﬁzfy acceptabl e salts thereof |n whi ch éﬁﬁ,%a/err
represents hydrogen, a (Jerr] alkyl growt, a CJerr] cycloal kyl group, a
. (err] cycl oal kenyl group or an (optionally substituted phenyl){err]

. al kyl group bstﬁ‘lﬁ'é‘glﬁgsacco rllg%ang)b?é\ﬁ&j&aainﬁﬁd”mml oal kenyl groups are

optionally y one o groups of formula ORlerr] in
which R err] represents Hor a (Jerr] al kyl group provided that

f f I h
ggoupre”frggwa@ CE - dndgbenis? S5 HoRroR Bgraanphbag) wphemmrﬁcnogen

err resents a err]

al kyl gr oup erg- c‘rr’(ﬂe:ﬂWpW)PhbW‘p, 4)-:(pl’hgrdl-smphmyl phenyl, er dH{phenyl-
t
nitro, d Sas@p S‘nyly‘t-w%fdﬁ&vaﬁ‘ﬂ%xihﬂeﬂ?'erk‘*r’i%"%é’#&"%ﬁ%ﬂ“"‘i’”ﬁ%%égr ]
Ic[ldepjendfﬂt be smi nﬁl‘%‘ﬁ mmmﬂgﬂhmaxm-ahwl). 4-(2-niteppbepexy)pbeny t
err] al kaho roup, resents
a 15 gr oupn'%llno nﬁ%)ﬂh Yb&[‘é ?%%F@FPW rg'g‘# iy Q%&sﬂéﬁé@ Qs

| | k l-atethmida)ple (a-
; \(Ai[h ?EL] R[aergfy @g@% ophenoxy)PREIEY QI-{43(Nytriethyl-a d)p mm:hem er

rr] are as previous i ne

i ndependent Iapetammxﬂ}"h&"%r 42(2-aceta"ﬂé<*4"1%°"’ﬁe'a%¥g’&? Y c or @&gg‘[
claiml d-carBBkPAMi hanﬁqt)mh]enyll kW(wnthwpmtﬁﬂtﬁ-r]

. cycl oal ?48/ SMcyL?pQ"%xy heI’R[e"clsloal ké’ﬁw P \ +LBELEER 4 B aliiany
cycl oal kyl aittbnhpbb&ép |4+ ?'&?ﬂﬁd‘ﬁpé“?}g?ﬁ‘m%‘&w 538 f %@ dne

or nore gro LiethBinihe repmsbam‘eaeﬁl ormnﬁ{ie-laﬂh\yd!bkwl

: group 25 919%3&% é&?lﬁhﬁﬁ’a gr(:)aupeof’q]"?d(I)ﬁrFgﬂ O‘«’AI pl'i ﬁd on thtE

carbon att a(rlhle_dylt 0 3.hy4rnggé-,(4~tert-butylbenzenesu phon-amldo)p (2-

hydroxyphenoxy)phenyl, 4-(4-chlorobenzamido)-3-hydroxy-phenyl, 4-(3-methoxy-4-

15 nitrophenoxy)phenyl, 4-(4-methoxycarbonyl-2-nitrophenoxy)-phenyi, 4-(4-carboxy-2-

" nitrophenoxy)phenyl, 4-(5-chloro-2-nitrophenoxy)phenyl, or  4-{4-nitro-2-(2,2-

dimethylpropionamido)phenoxy]phenyl_.

18. Compounds according to any either claim 1 or claim 2 in which

20 R, represents methyl, ethyl, propyl, isoprbpyl, butyl, tertbutyl, benzyl, or 2-
hydroxyethyl; ' '
R, represents hydrogen, methyl, halo, hydroxy or phenyl and
Ra represents, 2-phenoxyphenyl, 3-phenoxyphenyl, 4-phenoxyphenyl, 4-(4-chioro-N-
phthalimido)-3-tolyi, 3-chloro-4-(3-chlorophenoxy)phenyl, 4-(4-methylaminophenyl
25 amino)phenyl, 4-(4-methylaminophenylamino)-2-methoxyphenyl, 4-(4-methylamino-
benzyl)phenyl, 4-anilino-2-methoxyphenyl, 3-hydroxy-4-(4-methylbenzamido)phenyl,
3-hydroxy-4-(2-methoxybenzamido)phenyl, 4~(4-chIorobenzamido)-a-hydroxyphenyl,
3-hydroxy-4-(2-naphthalenesulphonamido)phenyl, 3-hydroxy-4-[4-(tert-butyl)-
benzenesulphonamido]phenyl, 4-[N-(5-hydroxy-1-phenylpyrazol-3-yl)amino]phenyl,
30 or 4-phenoxycarbonyl- amino-3-hydroxyphenyl. '

14. Compounds according to claim 1 in which compounds of formula | are
represented by formula ib



© WD 98/ 41525
+ PCT/ EP98/ 01357 _ 63 16.
i Conpounds av008/di152§ to either claim 14 or claim 15 in which PCT/EPISRIINT |

" represents 15 a (Cer
. acetam do, am no, N net hyI acdqtam

i represents isopropyl, tert-butyl, 2- hy ¢ %)xyet hyl , cycl opentyl, neopentyl,
C

2- hydr oxycycl opentyl, 4- hydroxycy opent - 2- enyl ,

3- hydroxycycl opentyl, 2,3,4-tri- hydr oxycycl opent yl, _
xypropyl . G717 HIIHIHHIMHI I

1, 3-di hydroxyprop-2-yl, or 2,3-dih

according to any one of Nhglns 14 repre
hydr ogen or chloro. 10 18.
14 to 17 in which R[e ;
19. Compounds accor LFQ

3 'ngto any one of clalms
xy-pr a Cferr] al koxy group.
.one of clains 14 to 18 in which R err]
%gp, a Cerr] alkoxy grqgp, nitro,
, car boxy, hydroxy or hal o.
20. Conpeunds according toRny one of clains 14 to 19 in which m
represents 0 nds according to claim20 in
whi ch m repﬂd@bﬁﬂﬂa‘lwt'ca“yacce&tﬂblesal%‘:fﬂ%ﬁds according to any one of clainms

14 to 21 in which n represents O 1. 23. Conpounds
according to any one of clains 14 to 22 |n whi ch n represents 0 or 1
and R err] inwpicBsent s hydroxy, amino or acetamni do. A conmpound

|
2 tert -put JT oRgsents, hydrogen, 4 Cig el group.) %;; °ry.°'2$"‘¥'n oroup, 2, Ce
7 tert but ylcyGloakéenyl groug d¢ ptnémtmpl)esqbsptm p;:emd EGZaIBylcql‘plm whiergin they| ani
7 i sopr opy @l rcloalianand fesioalkenylamuPs Arg [optignaly, SyhsTiuipd, by _Qne.pk mereo

. 7-cycl opentgfbuﬁsmomam,phwéﬂ RZIrbmsemlscﬂ 8r 8- C.pphiyhgrdup plovidedrthat

| am ne

- 5-(4-bi phenylyl tert-butyl-7 | o[ 2 di n- 4-
7 noopent yia arouh obfesmula o ot odales o e esoas Biesiacio Breaens [ am ne

10  Rgrepresents hydrogen or halo;
Ry represents a C. alky! group, a Cy4 alkoxy group, halo, or hydroxy;
Ry represents a Cy.¢ alkyl group, a C.4 alkoxy group, halo, hydroxy, nitro, or a group of
formula NR4oR44 in which Rsg and Ry4 independently represent hydrogen, a Cq.¢ alkyl -
group, phenyl, a C,.¢ alkanoyl group, a (C4.¢ alkoxy)carbonyl group or Ry represents a
15 group of fomula -CORg in which Ry represents hydroxy, a Cy.g alkoxy group,
phenoxy or a group of formula NRoR¢¢ in which Rio and Ry, are as previously

defined;
and m and n independently represent 0, 1 or 2.

20 15. Compounds according to claim 14 in which

R, represents a Cy.g alky! group, a Cz g cycioalkyl group, a Cs cycloalkenyl group -

wherein the alkyl, cycloalkyl and cycloalkenyl groups are optionally substituted by

one or more groups of formula OR, in which Ry represents H or a Cy.g atkyl Qroup
25 provided that a group of formula OR, is not located on the carbon attached to

nitrogen.
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sflerEr?gfjgiﬁ%![%@fzghenyl t hi 0) phenyl']III!/‘II!!!IJJIS!lf!l(!IIIIT!["l!lL dl pyrim d?ﬁTﬂ':P)?Plgmsﬁe

7-tert-butyl - 5- [ 4- (4- et hoxyphenoxy) phengB] - 7H pyrrol o[ 2, 3-d] pyri m di n-4-yl
am ne

7=t ert-butylyg>- [ AchRpelkts HbadhRYy'd 8RS Adim A htai® Rl R whigh pyr i m din-4-y! a
7-tert- butyI 5-[ 4- (phenyl sul phonyl ) phenyl ] - 7H pyrrol o 2, 3-d] pyrim di n-4-yl a

m ne X N

4-[ 4- (4 am rﬂ)‘ l}eqrgﬁnt%ut ‘T”“}W' yFerrgPu?l 2 %dr?/xrylemyél °y°'°pe"“8h2 ﬁga?/']‘%henol

N- I[ 4h( 4- am n-@dioxyequ;mmyl 7H-ry¢m>qum8ﬂ-€}qwh n3-bydroBycyiciopentyl, | Bx4-trire -

su ona

N—[zpl (4- %GPW%?W' ‘r?ﬁdbhyﬂf??fyé? Py fp%ﬂawrﬂx@r?}ml‘phenyl ] benzamni de

N-{4-[4-(4 am no-7-tert-butyl - 7H—pyrro|o[2 -d] pyri m di n-5-yl) phenoxy] - 10
henyl } acet ayy de . .

g-i sgpi opy! -g-'[ 4-?9’!‘H?WW@W%W']B-°}{I$$@?P 1413 E'QWJT%H m di n- 4-yl ani

ne

|5n[e4 (4-am ngzprg%pe%éxes%ggp&/glel‘-ozch%'r.g butyl - 7H pyrrol o[ 2, 3-d] pyri m di n-4-yl am

5-[4- (31am nophenoxy) phenyl ] -7-tert-butyl - 7H pyrrol o 2, 3-d] pyri m di n-4-yl am

I ne

5- 4 (2-ant rishen iemasnel Poqingraaners e oot Hiniphih epreaants ar
L5 tert:butyl - 7H | o[ 2, 3-d din. 5.
Sle)phenoxy] @k?jgﬁy%ic?a@a‘r%%‘?"yg%ﬁp Y pyrrol of ] pyrinidin-

N-{4-[4-(4-am no-7-tert-butyl-7H pyrrol o[ 2, 3-d] pyri m di n-5-yl ) phenoxy] pheny

1) - N t hyl acet am de

N { 2 [ 4- (4- alfno. FAURNGS Acorling o, Y gns, of 4RI, 144018 inswhish Ry represents

yI ) phenqu] I@Q}X'a}mgﬁo&ﬁ‘ d€C1 alkoxy group, nitro acetamido, ammo, N-methylacetamido,
2-[4-(4-am no- |sopropy 47H-pyrro| o[ 2, 3-d] pyrlmdln -yl) phenoxy] - 5-

n| trophenyl }Qﬁ!@’@ nhygsoxy or halo.

5-[4-(4-am no-7-isopropyl - 7H pyrrol o] 2, 3-d] pyri m di n-5-yl ) phenoxy] - 2-ni trob

enzoi c acid 25

2-[4-(4-am no-7-isopropyl - 7H pyrrol o[ 2, 3- dlpyrl m di n-5-yl ) phenoxy] - 5-ni trob

enzoi c 2Q;,ci  Compounds according to ahy one of claims 14 to 19 in which m represents 0

2- [ 4- am no- 5)!'(14 phenoxyphenyl) - 7H pyrrol o[ 2, 3-d] pyri m di n- 7-yl ] et hanol

2 [ 4- am no- 5- (4- phenoxyphenyl)-7H pyrrol o[ 2, 3-d] pyri m din-7-yl ] cycl opent ano

4 [ 4- am'é-‘ﬁo R.4- pﬁ?ﬁlﬁ&uﬁﬁéﬁﬂ")ﬂm‘ﬁy‘#@m%ﬂ@@'ﬂ] Mreprasent&E G- yi | cycl opent - 2-
rgnngbl g(r)o 7- | op SHmMPounds Acdtaing tl RRP BKé bi dkiniy14 8 21 3n Whithdy Fdpibsenits & V! a
5- (4 phenoxﬂfﬂenyl) 7- (2- phenyl -1, 3-di oxan- 5- yI) 7TH pyrrol o[ 2,3-d] pyrimdin
|3 [ 4- ani noy¥£14ngmmbewbamm&tmahy@he[o?cﬁmﬁk} B4 16 B2 G Whithyd tepresems ot ano
4- [ 4- ani no- 5¥(LanshB aRyesRRES hydroxy. aming,pracetamido . 1 i ni di n- 7- yl]cycl opent an-
haE 3:5) 2t4“ _OlAcompound selected from:

~=

7-tert-butyl-5-(4-phenoxyphenyl)-7 H-pyrrolo[2,3-d]pyrimidin-4-ylamine
7-tert-butyl-6-chloro-5-(4-phenoxyphenyl)-7 H-pyrrolo[2,3-d]pyrimidin-4-ylamine
7-isopropyl—s-(4-phenoxyphenyl)—7f-l-pyrrolo[z.s-d]pyrimidin-4éylamine

30 7-cyclopentyl-5-(4-phenoxyphenyl)-7H-pyrrolof2,3-dlpyrimidin-4-ylamine
5-(4wbiphenylyl)-?-tert-butyl-7I-I-pyri'olo[2,3-d]pyrimidin-4-ylamine
7-neopentyl-5-(4-phenoxyphenyl)-7 H-pyrrolo[2,3-d]pyrimidin-4-ylamine
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7- cycl opent ywoP8{d2525henoxyphenyl ) - 7H pyrrol df 2."3- 4] pyrl | di n- 4PGT/RR9SAY3ST
7-cycl opent yl - 5- (3- phenoxyphenyl ) - 7H pyr Io[2 3-d] pyri m di n-4-yl am ne

2- [ 4- am no- 5- (4- phenoxyphenyl ) - 7H pyrrol 0] 2, 3-d] pyri m di n-7-yl ] propan- 1, 3-d
I ol

3-[ 4- ani no E‘tﬁﬁbb‘%ﬁdﬂmw'?mw7#&W[§-3(HJWW'HWG‘?‘N'3W'W] propan-1, 2-d

iol 5 z e%uwrcsr[@-ﬁ TfatSPRENOKY)pHENP-7HbyRtolo|3 ada]pyfmmirdwa‘inmb) 2-
met hoxyphenﬁl | benzam d

N- [ 4- (4- ani hdent dﬂdﬂh%nylsmhﬁw)PB?'Bﬂlz7%Pw9'9R SrelpyAmidipr4-yiamine
hydr oxyphenyls, ERW[@Rphenylsulphonyl)pheng-7H-;2ﬁrro!o[2 &cé}pynmudm-&yéamnl'ng

N-[ 4- (4- am no- en rol o rimdin-5-
met hoxy fhengif &mn@g ﬁ%@m' Khﬁwolo{f! d]pyﬂmldm-s-yl)pheno féhenol

N-[ 4-(4-am Rﬁ:?4-%h819%F«B%rbﬁ]ll'il-WWﬁ&b[@[idﬁyﬂﬂni&fﬁ-‘&%)ﬂh@nﬁ]b\éhier?e

hydr oxyphenyl ] benzenesu
N[4-(4-am B homﬂgpentyl 7H pyrrol o[ 2, 3-d] pyrim di n-5-yl)-2-hydroxypheny

|]-4-tert- | gﬂ@& -y

7-cycl opent {/\f'[% %Pé ﬂE&ﬁSQ@’SﬂJﬁ x?@h %&?m'dr'? g yJFEeryllﬁenz?rlmd di n-4-yl am
ne 4-{4w(4-am|no-7—tert-butyl-?l-l-pyrrololz 3-d]pynm|dm—s-yl)phenoxy]-

2- [ 4- (445m tyl-7Hpyrrol o[ 2, 3-d] pyri m di n-5-yl ) phenoxy] phenol
7-1 sopr%dgyl Bgelgﬂﬁ%gia%ﬁox - 4-ni trophenoxy) phenyl ] - 7H pyrrol o[ 2, 3-d] pyrimd
i n-4- 7ysqpropm-5-[4-(2-n:tmxhepoxy)phenyl]-?H—pyrrolo[z 3-dlpyrimidin-4-ylamine

4- [ 4-(4- arm 89 fa SRS AL SRR 2tePh Guts A BBl BRIt 3~ 20

ni tr obenzoa

4-[4-(4-am 5€E4"(3+amfmm190{’&l)ﬂhd']yl]ﬁyta¢bLdylf?ffrpyﬂft)lp[ﬂeﬁ’rd]pyhpIﬁndI-ylamme
N-[ 4- (4-am Bgz fac %ﬁrﬁ)\ %ﬂﬁéhg@?%ﬁﬁ &g{:@éﬁﬁ%ﬁ%tﬂ qjﬂ}nﬁu&hhﬁam oxpheny!

]-4-tert- enz

7-cycl olﬁlean&B-(MlaeﬂebWﬁﬁ@wWﬁMpynmidms¢roI o[ 2, 3-d] pyri ni di n- 4-
yl am ne 25

N-[ 4(4-am nX')% "°f%18 %?X)Iac‘?tﬁ[myrrol o[ 2, 3-d] pyri m di n-5-yl)-2-hydroxy- phenyl
]-4- 4eﬁ4dléea1mam7dtert—butyl—7H—pyrroIo[2 3—d]pynmldln—5-yl)phenoxy]phenyl}-N-

5- (4- phenoxw ',ma-epyrrol o[ 2, 3-d] pyri m di n-4-yl am ne
45-[4-(5-chl oro- -n| o henoxy)phenyl] 7-1sopropyl -7H pyrrol o[ 2, 3-d] pyri m di

n-4-yl am neN-{2-[4-(4-am|no-7-|sopropyl-7l-l-pyrrolo[2 3-d]pyrimidin-5-

ANA{2-] 4- g Q- d] pyri m di n-5-yl') phenoxy] - 5-ni trophenyl } - 2,
2- 30 4205‘ m%l’f%&%ﬂp@%@%ﬁé@%ﬂ& and pharmaceutically acceptable salts

t her eof . N-{(2-[4-(4-amino-7-isoproyiyl F&/-pvrEslé]2,3-d]pyrimidin-5-yl)phenoxy]-5-

PCT/ EP98/ 01 - 66

25. Phar né@'éape@a}ﬁcetg%om tions contai ni ng a therapeutically effective

amount of a5-[4-(4-amino-7-isopeapyb@ bipyroiof2,8-dipyrimitiined-yiyptemoxyF 2-altrwbenzsic
descri bed igcigny one of clains 1-24
25  2-[4-(4-amino-7-isopropyl-7 H-pyrrolo[2,3-d]pyrimidin-5-yl)phenoxy]-5-nitrobenzoic
acid
2-[4-amino-5-(4-phénoxypheny|)-7H-pyrro!o[2,3-d]pyrimidin—?—yl]ethanol
2-[4-amino-5-(4-phenoxyphenyl)-7 H-pyrrolo[2,3-d)pyrimidin-7-yljcyclopentanol
4—[4-amino-5-(4-phenoxyphenyl)-7l-l-pyrrolo[2,3-d]pyrimidin;7-yl]cyclopent-2-enol
30  6-chloro-7-cyclopentyl-5-(4-phenoxyphenyl)-7 H-pyrrolo[2,3-djpyrimidin-4-ylamine
5-(4-phenoxyphenyl)-7-(2-phenyl-1,3-dioxan-5-yi)-7 H-pyrrolo[2,3-d]pyrimidin-4-
ylamine
3-[4-amino-5-(4-phenoxyphenyl)-7 H-pyrrolo[2,3-d]pyrimidin-7-yl]cyclopentanol
4-[4-amino-5-(4-phenoxyphenyl)-7 H-pyrrolo[2,3-d]pyrimidin-7-yl]cyclopentan-1,2,3-
35 triol ' '



|
together with a pharmaceutically accept aﬂ mlmw rier.
5 26. A‘gstggﬁijszgf treating prolifera mmmm u or di sorgéasrmi?‘é)f

t he i mune syst em whi ch conprti sés the" adhi ni stir at®
therapeutically effective anount of a g5 ~conpound of formula | as
described in any one of clains 1-24 to a manmmal, particularly

h bei ' - d of f |
s ol al o THvdngeriiEs (e iR ipneny) 7 Hpymodd s dibyrimich-A9RRAKET D 27TL B |
28. ) A conpoymdpeﬁtylfs}(:zvfplhmdxypmwl)aimmolqzaﬂﬂgllpymndn-wlm?mfa r1 24 1; or use

e Le |
Wsences artpnieASARRBNp BT SRoRL R Fyhebad Bl ©
The use of 3-[@&%544@11%@!%bwl)-?ﬂwynbb[amd]pymnﬁdiy\-byﬂprqbamﬂ @disl 1-24 in

t he act re o t far t ing proliferative
di sease® an%lﬁ'r(“‘&ggﬁ?' e °81e 7 PV"°'°f23g'%f s%/el? é 20
30. A promgmxyphmyqbemamideorrpound of formul a | conpri si ng

A or 19O LRt da e drovciopehtk SHis oo SPYARSERt 1 or e de. at

terrperaturehyd}oxyphenyubenzam;dehe range of 50 to 250[err]C optionally in the

resence of cat al a conpound of fornula
{)/ (4-am|nqﬁ-@g;opfgtylgH-pyrrolo[Z 3-d?;2ynmu%n-5—yr'}? o2 0P
PCT/ EP9% O 11%5ﬁwxyphenyllbenzenesulphonamide 67

Lerr]. N-{4-(4-amino-7-cyclopentyl-7 H-pyrrolof2,3-d]pyrimidin-5-yl)-2-

hydroxyphenyllbenzenesulphonamide |
N-[4-(4-amino-7-cyclopentyl-7 H-pyrrolo[2,3-d]pyrimidin-5-yf)-2-hydroxyphenyl]-4-tert-
butylbenzenesulphonamide

15  7-cyclopentyl-5-[4-(2-methoxy)phenoxyphenyl]pyrrolo[2,3-d]pyrimidin-4-ylamine
2-[4-(4-amino-7-cyclopentyl-7H-pyrrolo[2,3-d]pyrimidin-5-yl)phenoxy]phenol
7-isopropyl-5-[4-(3-methoxy-4-nitrophenoxy)phenyl]-7 F-pyrrolo[2,3-d]pyrimidin-4-
ylamine
methyl 4-[4-(4-amino-7-isopropyl-7 H-pyrrolof2,3-d]pyrimidin-5-yl)phenoxy}-3-

20 nitrobenzoate
4-[4-(4-amino-7 H-pyrrolo[2,3-d}-pyrimidin-5-yl)phenoxylphenol
N-{4-(4-amino-7-cyclopentyl-7 H-pyrrolo[2,3-djpyrimidin-5-yl)-2-methoxphenyi]-4-tert-
butylbenzensulphonamide '
7-cyclophentyl-5-[4-(2-methoxy)phenoxyphenyl]-7 F-pyrrolof2,3-dlpyrimidin-4-ylamine

25 N-[4-(4—amino—7-cyclopehtyl—?H-pyrrolo[z,3-d]pyrimidin-5-yl)-2-hydroxy-phenyl]-4-
chlorobenzamide
5-(4-phenoxyphenyl)-7 H-pyrrolo[2,3-d]pyrimidin-4-ylamine
5-[4-(5-chloro-2-nitrophenoxy)phenyl}-7-isopropyl-7 H-pyrrolo[2,3-d]pyrimidin-4-ylamine
N-{2-{4-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-5-yl)phenoxy]-5-nitrophenyi}-2,2-

30 dimethylpropionamide

and pharmaceutically acceptable salts thereof.




‘i n which Rlerr], Rerr] and R[err'] are as previously defined and Y

represents a | eavi ng group wi th ammonia or an ammoni um sal t

at a tenper Q9841525 t he range of 15-250[err]C, or PCT/EPO3/01357

reacting a conmpound of forrmula VIII [err i n which

R[err] and Rlerr] are as previously defivied and X is halo with a conpound
: formula Rlerr] OH to give conpounds of formula I in which

R[ err] repr@8ent Pharpagauficalcomppaitions containing a therapewtppmegf&qhye amoynt of a

10 QheYe f ?gm, .

_in which R[g?’PPO%'?\BdO err la{]grdg ﬁggﬁrew gﬁgsy Tine an h&r%r{c’ioﬁ%‘%sn %df

Yfornul a R[etagemarrwimaphamaceuﬂcallmwemabderddm@@mmenm o to give conpounds
of formula | in which Rerr] represents AR[err] 15 in which A
represents O _

5 26. A method of treating proliferative diseases and/or disorders of the immune
system which comprises the administration of a therapeutically effective amount of a
compound of formula | as described in any one of claims 1-24 to a mammal,
particularly a human being, in need thereof.

10 27. A compound of formula | as claimed in any one of claims 1-24 for use as a
medicament.

28. A compound of formula | as claimed in any one of claims 1-24 for use in the
treatment of benign and neoplastic proliferative diseases and disorders of the immune

15  system.

29.  The use of a compound of formula | as claimed in any one of claims 1-24 in the
manufacture of a medicament for treating proliferative diseases and/or disorders of
immune system.
20
30, A process to prepare a compound of formula | compﬁsing

a) condensing a compound of formula Ii
R CN

hS O
R; NH,

N

|
R1

25 in which R, Rp and Rj are as previously defined with formamide at a temperature in

the range of 50 to 250°C optionally in the presence of a catalyst; or

b) reacting a compound of formula V

AR



10

15

" WO 98/41525 PCT/EP98/01357

67
Y
N“ P
k\ | | v
N~ "N TR,

Rl
in which Ry, Rz and Rj are as previouély defined and Y represents a leaving group

with ammonia or an ammonium salt at a temperature in the range of 15-250°C; or

c) reacting a compound of formula VIli

NH, X
N/
k\N‘ '}" . VIl
R, -

in which R4 and Ry are as previously defined and X is halo with a compound of
formula RsOH to give compounds of formula | in which R3 represents ARs in which A
represents O; or

d) reacting a compound of formula IX

NH, OH

N el

s | IX
N lil R,

in which Ry and Ry are as previously defined with a compound of formula RsX in
which X represents halo to give compounds of formula I in which Rg represents ARg
in which A represents O.
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