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25  instances, selective inhibition of the action of the kinase might be expected to have a beneficial effect.

Syk is a 72-kDa cytoplasmic protein tyrosine kinase that is expressed in a variety of hematopoietic
cells and is an essential element in several cascades that couple antigen receptors to cellular responses.
Thus, Syk plays a pivotal role in signalling of the high affinity IgE receptor, FceR1, in mast cells and

30  in receptor antigen signalling in T and B lymphocytes. The signal transduction pathways present in
mast, T and B cells have common features. The ligand binding domain of the receptor lacks intrinsic
tyrosine kinase activity. However, they interact with transducing subunits that contain
immunoreceptor tyrosine based activation motifs (ITAMs) [M.Reth, Nature, 1989, 338, pages 383-
384]. These motifs are present in both the 3 and y subunits of the FceR1, in the &-subunit the of T cell

35  receptor (TCR) and in the IgGa and IgG [ subunits of the B-cell receptor (BCR). [N.S.van Oers and
A.Weiss, Seminars in Immunology, 1995, 7, pages 227-236] Upon binding of antigen and
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25  Focal adhesion kinase (FAK) is a non-receptor tyrosine kinase involved in integrin-mediated signal
transduction pathways. FAK colocalizes with integrins in focal contact sites and FAK activation and
its tyrosine phosphorylation have been shown in many cell types to be dependent on integrins binding
to their extracellular ligands. Results from several studies support the hypothesis that FAK inhibitors
could be useful in cancer treatment. For example, FAK-deficient cells migrate poorly in response to

30  chemotactic signals and overexpression of C-terminal domain of FAK blocks cell spreading as well as
chemotactic migration (Sieg et al, J. Cell Science,1999, 112, 2677-2691; Richardson A. and Parsons
T., Cell, 1997, 97, 221-231) ; in addition, tumor cells treated with FAK antisense oligonucleotides lost
their attachment and underwent apoptosis (Xu et al, Cell Growth Differ. 1996, 4, 413-418). FAK has
been reported to be overexpressed in prostate, breast, thyroid, colon and lung cancers. The level of

35  expression of FAK is directly correlated with tumors demonstrating the most aggressive phenotype.
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N 36 '\'1 7 2NNN 5HR () wherein R1 represents hydrogen,
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may be alWwemglogoead kenyl oxy, al kyl, al kynyl, aryl, heteroaPgr/GB02/02835
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-N(RB) - S02-R7, -N(R6)-S07-NY3Y4, -S02-NY1Y2 or -ZR4; 25 R4 represents
al kyl, cycloal kyl or cycl oal kyl al kyl ea@h optionally substituted by one or
nore groups selected fromaryl, cycloal kyl, cyano, hal o, heteroaryl,
het er ocycl oal kyl, hydroxy, -CHO (or a 5-, 6- or 7-nenbered cyclic acetal
deri vat ivmRrether eof ), -C(=0)-NY1lY2, -C(=0 -0OR5, -NY1Y2, WD 03/000695
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- N( R6) - SlepxR@ivid hydr6lRn, €fe0)-NT! ¥&)-CRT)-0RP, e3p- MY 482 b ot 1 ofiedMR’, or R
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N(R®)-S0»-R7, -N(R6)-S0»-NY3Y4, -OR7, -C(=0)-R7, hydroxy, alkoxy and carboxy;

15 R? represents one or more groups selected from hydrogen, acyl, alkylenedioxy, alkenyl, alkenyloxy,
alkynyl, aryl, cyano, halo, hydroxy, heteroaryl, heterocycloalkyl, nitro, R4, -C(=O)-NY1Y2,
-C(=0)-0R%, -NY Y2, N(R6)-C(=0)-R7, N(RY)-C(=0)-NY3Y4, -N(R6)-C(=0)-OR7,
N(RS)-S05-R7, -N(R9)-SO,-NY3Y4, -S0-NY1YZ and -ZR%;

R3 represents H, cyano, halo, hydroxy, nitro, R4, NY1Y2, -ZR4, -C(=0)-OR5, -C(=0)-R7,

20  -C(=0)-NY!Y2, NR8)-C(=0)-R4, -N(R8)-C(=0)-NY1Y2, NR8)-C(=0)-OR>, -S0»-NY3Y4, or
-N(R8)-SOZ-R7, or R3 represents aryl, heteroaryl, alkenyl or alkynyl, each optionally substituted by
one or more groups selected from aryl, cyano, halo, hydroxy, heteroaryl, heterocycloalkyl, nitro,
-C(=0)-NY1Y2, -C(=0)-0R5, NY1Y2, .N(R6)-C(=0)-R7: -N(R0)-C(=0)-NY3Y4,
N(R®)-C(=0)-OR7, -N(R6)-505-R7, -N(R6)-S02-NY3Y4, -S05-NY!1Y2 or -ZR4;

25  R#represents alkyl, cycloalkyl or cycloalkylalkyl each optionally substituted by one or more groups
selected from aryl, cycloalkyl, cyano, halo, heteroaryl, heterocycloalkyl, hydroxy, -CHO (or a 5-, 6- or
7-membered cyclic acetal derivative thereof), -C(=0)-NY1YZ2, -C(=0)-OR5, -NY1Y2,
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Loae PP o USRI Q30 PRy B bl
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20
In the present specification, the term "compounds of the invention", and equivalent expressions, are
meant to embrace compounds of general formula (I) as hereinbefore described, which expression
includes the prodrugs, the pharmaceutically acceptable salts, and the solvates, e.g. hydrates, where the
context so permits. Similarly, reference to intermediates, whether or not they themselves are claimed,
25  is meant to embrace their salts, and solvates, where the context so permits. For the sake of clarity,
particular instances when the context so permits are sometimes indicated in the text, but these instances

are purely illustrative and it is not intended to exclude other instances when the context so permits.

As used above, and throughout the description of the invention, the following terms, unless otherwise

30  indicated, shall be understood to have the following meanings:-

"Patient” includes both human and other mammals.



El ectronic Distributions In Bioisosteres"). Exanples of suitable acid
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car bon alhecmiémJ 199%, f‘B@3 qiagesnos 15] 'a[ﬂﬁ&e’(ﬂqa'( Staﬁleusﬂﬂlehﬁb@rmg Bé‘s(ﬂgxtdbnmtlghout t he
nor e nmet h et hyI or

t ext, r such a

eyl iRt Do 1 BN At o S R s s e B et 1 L over
al keny! CregNHGEHOU=-C1, GHC0{=0)-CHYSBIDIT(RDPNE-CN, sutfe, phbphono, Whi ch my be
straight or branched. Exenplary al kenyl groups |nclude et henyl , propenyl,

n- but enyilkylsulfmtcenbymoyl @trazeb’hylh’(bsllthIB’Jf@di)amoylnh%mrﬁlﬁyfonyh@b@wI oct enyl ,

cyclghe I, I oup

wher gl n)% E )g';}éé(?p%lﬁgﬂ ﬂ@%ﬁgr%c? nggl\jllgéleéxe?&oﬁégﬁ déﬂgﬁ%y%ga?wg%d@dpg‘r. ncl ude
al | yl oxyhetetodydtio pirénotssactsasdrhyetdkyikex@eolyjraodi p-hydoxy inssthytipeazalyky| group i s as
descri bed herein. Exenplary al koxy 30 groups include difl uoronethoxy,

met hoxy, trifluoronethoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy and

hept oxy ."AtAl' keatg aaHbODydralkyRa0s gratp @lvhydh-thd K3 gepup igasidascwhedierdime al Kyl
group is as described herein. Exenplary al koxycarbonyl groups include

nmet hoxy- and et hoxycarbonyl. 35 WO 03/000695 PCT/ GB02/02835 - 7 "Al kyl"
means, UAb@sBinoT i8ah wy-BIHE Rewp Whedin aayl id4s defirddi lerdiyy dr ocar bon group whi ch nmay
be straight or branched chain having about 1 to about 15 carbon atons in
the chain, optionally substituted by one or nore hal ogen atons. Particul ar

al kyl gr'@u@ﬁylhﬁu&sfaﬁ anﬂhltlé pydaiwmbn oGRERA@MiAd OEBbon- daﬁvbﬁaoxmlé%dnd afBwhich gr oup
or part of | ower al kox ower al kylthio, |ower al kyIsqu| %l or | ower
€

al kyl sumadﬁwtr@glsabb@n%%h@lwb%@ t%ﬁ‘??ém cegboa glomsiip &g chaimy Brefepsedalkenyl

hydr ocargh@Rs BIve dRo YU 1 diB6n RBNA iSHhE Bha3h lan®@hoRATERRY 2 16 Mdiuie HFddnRebnds t O
about 4 carbon atoms in the chain. Exenplary alkyl %rou s i nclude net h%/
yl,

et h¢P, (negriagypibon atgiggy the chaipByanched." (35 PiFId heltemmaf‘ roughou dherteat, meang iy
heptyl, (Q€bdhore RRRY lalkyldg‘?&)f)L s ds Hil@fﬂ% ¥thyl or propyl are attached to a linear chain; here a
linear alkenyl chain. "Lower alkenyl" means about 2 to about 4 carbon atoms in the chain, which may
be straight or branched. Exemplary alkenyl groups include ethenyl, propenyl, n-butenyl, i-butenyl,
3-methylbut-2-enyl, n-pentenyl, heptenyl, octenyl, cyclohexylbutenyl and decenyl.
25
"Alkenyloxy" is an alkenyl-O- group wherein alkeny! is as defined above. Exemplary alkenyloxy

groups include allyloxy.

"Alkoxy" means an alkyl-O- group in which the alkyl group is as described herein. Exemplary alkoxy
30  groups include difluoromethoxy, methoxy, trifluoromethoxy, ethoxy, n-propoxy, i~propoxy, n-butoxy

and heptoxy.

" Alkoxycarbonyl" means an alkyl-O-CO- group in which the alkyl group is as described herein.
Exemplary alkoxycarbonyl groups include methoxy- and ethoxycarbonyl.
35



Exenpl ary al kyl groups substituted by one or nore hal ogen atons include
trifluoronmethyl. 10 "Al kyl ene" neans an aliphatic bivalent radical derived
from a stweioghooses branched al kyl group, in which the al lPZIl/GBooMEB3sS as
described herein. Exenplary alkylene radicals include nethylene, ethylene
and trimethylene. "Al kyl enedi oxy" neans an -O al kyl ene-O group in which
al kyl eng " e 0] Lk ude
nethyleﬁ%gyb%%w%h%hggﬁt g%gdmggégﬂmg?ﬁ%?“ﬁl ?ﬁy¥&£§é ngﬁ%%gﬁfﬁpﬁmkéf&. group
i n whi chrahdsledahduyhavg@cubputilsto alsoupifewhm@tcynsdeQxe;rch@@,d)ptlorﬁﬂyméxsmtadd by one or
aIkyIsqul r aups t.-hose i n i.cheth uy n 0550
"Alkyls (r}}r%ciggn fr{e'g?is lculflr 'ﬁlfyl %‘6’51’ o frém‘? tgl c%g{ﬁ Ipat(frﬁ %gr%ﬁg& |k a5
previ ougfoylp demimflaéduer aﬂhoej Waedlkaltﬂqg;IIMrfamgshlf@ylmn ;lmveaalkyl‘slhﬁmgl groupwhi ch

éllhEy %g %?ervc%g g’%ﬁl Xeﬁ, an 1A}|hat1¥ hscﬁociar( r(% 80%%3%n|%§“a bea SQ‘% %}% or granched
descri beﬁhm E.rvefgertb abbua ki kybsiatbraninl tbﬁhbanmyémga@mpeyl gb@pstllli’l:(blﬂfe melfhy\Metl'@/h t he

| kyl 25 C,1-4al k whi ch
the” ol byrigrh e Sevit sorsh sy hibenth oo TH TRt ieeriog Gisips ©
i ncl ude ErEhfytytalkly Dgro@isRybstitiitedl, bylone pif agry hhlbged asomek 1hﬂ4ilie}thﬂllibrﬁrnetﬁ_yﬂ "Al kynyl "

nmeans an al i phatic hydrocarbon group containing a carbon-carbon triple bond
and which group may be a straight or branched chain having about 2 to

aboyd 15AKROMaAhOMBaliphatichdyvatitiabical dBFRHaFEdstaldhy SitrarghQlils/ Bavs 112 to
about 12 carbon atons_in the chain; and nore preferably 2 to a@gut

carbon atishghe adlog group isps deserpesldisrei- divesnplapy %llwéenem%ﬁlws lgweé}y “SIWI‘RPF

groups ipeideyRheynyl,  propynyl, n-butynyl, i-butynyl,
3- et hyl but - 2- ynyl , and n- pentynyl 35 WO 03/000695 PCT/GBOZ/02835 - 8
"Aroyl" neans an aryI CO group in which the aryl group is as described

her ei n. mﬁ%kgfél? cﬁd}é{/" We%lan -9 %Qﬁe bngx] U}gﬁl v@ﬁa@wwn@nsdasjd'eﬁﬁéangven@QQﬁ;h

"Aroyl a I's an aroyl-NH "group wherein aroyl is as previously de |ned

5 " APyl alkalsnediayy grqupoincivde mebyleredipxy and derdetedioxy.(i ) an optional Iy
substituted nonocyclic or nmulticyclic aromatic carbocyclic noiety of about
6 to about 14 carbon atonms, such as phenyl or naphthyl; or (ii) an

opt i onal"AU(ySultﬁsYH' metrsdinpluyt-$@1 gryupsia twhichtteahlll gtoiun}'scﬂls ip@V'@ﬂEiPrdQSbldbedar bocyclic

i ety IPretferrefi %%Glf%§y m\.g)gqie tﬁlosgxpxlvﬂ@il &X lﬁlkglsgr&)ﬁige FI% group are fused

t oget her structure, suc hydronaphthyl
i ndenyl or indanyl ring. Except where otherw se defined, aryl groups may be

substituted with one or nore aryl group substituents, whi ch may be the sane
or aPff eprbpisuliquye ﬁ@ean%¢%1@l SO»y- group in which the alkyl group is as previously described.

Preferred alkylsulfonyl groups are those in which the alkyl group is Cj_galkyl.

"Alkylsulfonylcarbamoyl" means an alkyl-SO,-NH-C(=0)- group in which the alkyl group is as

previously described. Preferred alkylsulfonylcarbamoyl groups are those in which the alkyl group is
25 Cygalkyl.

"Alkylthio" means an alkyl-S- group in which the alkyl group is as previously described. Exemplary
alkylthio groups include methylthio, ethylthio, isopropylthio and heptylthio.

30 "Alkynyl" means an aliphatic hydrocarbon group containing a carbon-carbon triple bond and which
group may be a straight or branched chain having about 2 to about 15 carbon atoms in the chain.
Preferred alkynyl groups have 2 to about 12 carbon atoms in the chain; and more preferably 2 to about
6 carbon atoms (e.g. 2 to 4 carbon atoms) in the chain. Exemplary alkynyl groups include ethynyl,
propynyl, n-butynyl, i-butynyl, 3-methylbut-2-ynyl, and n-pentynyl.

35



group substituent” includes, for exanple, acyl, acylam no, alkoxy,

al koxycar bonyl, al kyl enedi oxy, al kylsulfinyl, alkylsulfonyl, alkylthio,
aroyl, arwgloanmiewes aryl, arylal kyl oxy, aryl al kyl oxycar bonylCT/GB02/02835
aryl al kyl t hi o, aryl oxy, aryl oxycar bonyl_s_ aryl sul finyl, arylsul fonyl,
arylthio, carboxy (or an acid 15 bioi sostere), cyano, hal o, heteroaroyl,

het er oaryl . .shet er oar vl al kvl ox eroar oyl am . r.Qar r oxy,
ot vior BT RRCO- S v B s B RIS Yy iy

- NY3SQ2 gtdkpd inclndeciiekizdy] agt i-andl-nyphshopbti tuted with aryl, heteroaryl,

hydr oxy, or -NY3y4. "Arylal kyl" means an aryl-al kyl - group in which the
aryl and al kyl noieties are as previously 20 described. Preferred aryl al kyl
groups CAnlyRirina iGh-adall - ANH- ghmipethgreiraceyiid Bmpyeviouylydbfined. gr oups i ncl ude
benzgl , 2-phenet hyl and napht hl enenet hyl . "Aryl al kyl oxy" neans an

arylal kyl-O group in which the arylal kyl groups is as previously

descr ihbﬁ,dfyl" eEm%ngpzw parfbyd @bz&?{deﬁi&sz 7)) @Mﬂﬁiohﬂ@ll Mﬁﬁitlhmﬂyﬂo@wiciaﬂflﬁﬁirycﬂﬁb

2- napht hal enenet hoxy. 25 "Aryl al kyl oxycar bonyl" nmeans an ar - . CO
o oup | AR bSO Kyt g ToauF bl oita ROt Boms Sy oy Eon it (o an
exenpl abytickaNy albkithieX paasBoakat@r mufcyichc Homayd QxR0 aivydty in Wighl aalak) ki 0"
means an aryl al kyl -S- group in which the arylalkyl group is, as previously
descri badgyeloalgy! Ahcy&@éwﬁvryéevuamf&%e%ﬂgﬂlwréo GIBAFYPLC W 2P 852 " Aryl oxy”
nMean§ aRetAhydrodaphtBy10#BeryNoMAdml e EREpt ke BiBletwiscRfilddeM DU&IpY @986 i bed.
Exenpl ary aryloxy groups include phenoxy and napht hoxy, each opti onal |

subst i t gebstitutegsvithang ppRoIeRFD SFAP Subsiiterds, Ahickay botlesawy or differan YVll"FerWY,lhyt he

aryl gr Qi sshsARemt S¥1uAS koY eLffiH, bOE Doy lafkifB LAY Yal iy Moo REIRAMEL oY OUPS
"l ude TR Ebstie ikl and napht hgﬁyg%?bonyl A R N RO, 0L 2
- 9 " Ar plkglghifinylyalkylsrdiony, alkylthio progoarogleming. eyl whildkyleyearglelkylogycaonyls as
previ ou ri ) b r S0+ i,pywhi ch t he
aryl gr% palggﬁgéélgfrgg&iagydgygérg%ﬂgg%%%mmg%,&r é}TyZ’u f'%‘ﬁ’ygaé%%g&n@ Ia'eldmaans an
ar y 115 SO Didifidste)e3; Gy anoghradu hetierpanghil, béterobrel, hetgroanylabhyfoxy shetesoarqytamina hefbrparyloxy,
described., "Arylthjo" means an,afyl-S- o] in ich,the ar group is as
previ oudVyrode it E’@HF’WB‘?@WEFI&Y%Y{ Igo%n@%l’ﬁg§2I§Y%%§NV%&(UQEI%LenyI thio and
napht hylt hi,o. "Azaheteroaryl "™ means_an aronatic rbocycl i ¢ i ety of about
5 to abodf 5%@24%@% RiaaklnsuftiRd W ary #etﬁwwﬁi%ﬁgowéﬁbﬁ@%s ni trogen
and the other ring nenbers are selected from carbon, oxygen, sulfur, and
nitrogen. Exanpl es of azaheteroaryl groups include benzim dazolyl,

i m dazol"gtylaliB" inemha 2o kiyhylkyl- grevipinyihichi tbogyl andlalkyloietdsrareasiprevipysly mi di nyl
PyT r28| yldésc%lédrl cf"re':fg%e!d’ ar}%ljllk{)l%%c())ulpls Qalnltair‘fljl A 1-4alkyl moiety. Exemplary arylalkyl groups

include benzyl, 2-phenethyl and naphthlenemethyl.

"Arylalkyloxy" means an arylalkyl-O- group in which the arylalkyl groups is as previously described.
Exemplary arylalkyloxy groups include benzyloxy and 1- or 2-naphthalenemethoxy.

25
"Arylalkyloxycarbonyl" means an arylalkyl-O-CO- group in which the arylalkyl groups is as previously
described. An exemplary arylalkyloxycarbonyl group is benzyloxycarbonyl.

"Arylalkylthio” means an arylalkyl-S- group in which the arylalkyl group is as previously described.
30  Anexemplary arylalkylthio group is benzylthio.

"Aryloxy" means an aryl-O- group in which the aryl group is as previously described. Exemplary
aryloxy groups include phenoxy and naphthoxy, each optionally substituted. ‘

35  "Aryloxycarbonyl" means an aryl-O-C(=O)- group in which the aryl group is as previously described.
Exemplary aryloxycarbonyl groups include phenoxycarbonyl and naphthoxycarbonyl.



tetrahydroindolizinyl. "Cyclic am ne" nmeans a 3 to 8 nenbered nonocyclic
cycl oal kyl ring system wherein one of the ring carbon atons is replaced by
ni t rogen wod3mmiceh (i) may al so contain a further heteroatromGBINZE3RI ng 20
group selected fromO, S, S, or NY5 (yhere y5 is hydrogen, alkyl, aryl,
arylalkyl, -C(=0-R7, -C(=0-0R7 or -S02R7); and (ii) nmay be fused to
additional aryl (e.g. phenyl), heteroaryl (e.g. pyridyl), heterocycloal kyl
or cycloalkyl rings to forma bicyclic or tricyclic ring system Exenplary
cyclic AnryheHinyloleaokeanpyylySe)-igaiupéy wisiclpthe agil peyp ises previoisiedespibedr azi ne,

i ndol i ne, pyrindoline, tetrahydroquinoline and the |ike groups. 25
"Cycl oal kenyl " neans a non-aromati c nonocyclic or nmulticyclic ring system
cont ai ni'Agylsatfolydar@éans aeary EHOH@eupan bich thewbll grdop isths arestionsly Hesgriteldout 3 to
about 10 carbon atons. Exenplary nonocyclic cycloal kenyl rings include
cycl ®dpent enyl, cycl ohexenyl and cycl oheptenyl. 30 "Cycloal kyl" neans a

sat ur at g ARROENGldamoPf nRth Yl akd-s0, DHBYS R B iR thd alyPe8RPihLs 10 car bon
atons, optionally subStituted by 0%o0. Exenplary nonocyclic cycl oal kyl rings
i ncl ude pf3icBsty désodbddy! rings such as cyclopropyl, cyclopentyl, cyclohexyl
and cycl oheptyl. WO 03/000695 PCT/ GB02/02835 -10 "Cycl oal kyl al kyl ™ means a
cycl oal kyl -al kyl - group in which the cycl oal kyl and al kyl npieties are as
pr e?/i ousMg/l1tqalf7;58 ﬁfe?&@d.ary&;segmh@rn?wmlﬁﬁ]ewl g'rﬁlllrﬁiﬁﬁsl mla‘hkqs:ﬁekaibg@r Biigasplaricl ude
cycl opropyl nethyl, _cycl opentyl net .cycl ohexyl met hyl an
cyclBhepodthiveaiips inclids phanylihio andnaghtByibit " reans f1uoro, chloro, bromo, or
iodo. Preferred are fluoro and chloro. "Heteroaroyl" neans a

heteroaryl - C(=0) - group in which the heteroaryl %roup i s.as descr.i bed

her ei n. "Ambeieisrai'ynenss & FAMYIc Grooaysaic mertfebp Siteghouh Gdgmembets in which

" Het er 0L oY AHiAPmeIBANE nfroB& MRS AEr rhEmeRbaY Breisfledtdll fodin thBonhetREQar y!
noiety is as previously described. "Heteroaryl" as a group or part of a
group deéwireand nitiogem Fixeypplpopfarahgteraand gopps 1@ﬂu<¥ﬂr®ﬁami%2<ﬁﬂnm%qﬂw s or

mul ttkcycl Lot BD] : ﬁ@gy 1y :Svllafly Whi ch one
or %gre%g?&¥ﬁgg?@hgh%§hﬁgﬁggﬁg isr?¥§mg?3%§§?%§§9%fﬂggh?ﬁgﬁﬁgﬁ?8@%, for
exanpl e tetishydsgiedolizoyyigen or sul fur (exanpl es of such groups include
benzi m dazol yl, benzthiazolyl, furyl, imdazolyl, indolyl, indolizinyl,

i soxazolyl, isoquinolinyl, isothiazolyl, oxadiazolyl, pyrazinyl,

pyr i dazi"fyélic apymes rehnsl a3 fo\BrmaiyHered myanpeyictié epgloalkylaymersyétgh whepginroae of thewing

qui nol i ny| 3, 4-thiadi azol yl , tDi I ' I ' | v _Qr S,
optionaf%?b%ﬁggfﬁfeq%ﬁg%¥n%ﬁ ﬂﬁ?dﬁ%gé?§¥§¥a%?g%%*%ﬁﬁg@?ﬁ%&h gmg%m gﬁﬁ%ed
abovg exeRBleMi&] SorRO)SI 95 8r e (WIRED ¥3 is hydrogen, alkyl, aryl, arylalkyl, -C(=0)-R”,

-C(=O)-OR7 or -SOZR7); and (i) may be fused to additional aryl (e.g. phenyl), heteroaryl (e.g.
pyridyl), heterocycloalkyl or cycloalkyl rings to form a bicyclic or tricyclic ring system. Exemplary

cyclic amines include pyrrolidine, piperidine, morpholine, piperazine, indoline, pyrindoline,

tetrahydroquinoline and the like groups.

25
"Cycloalkenyl" means a non-aromatic monocyclic or multicyclic ring system containing at least one
carbon-carbon double bond and having about 3 to about 10 carbon atoms. Exemplary monocyclic
cycloalkenyl rings include cyclopentenyl, cyclohexenyl and cycloheptenyl.

30

"Cycloalkyl" means a saturated monocyeclic or bicyclic ring system of about 3 to about 10 carbon

atoms, optionally substituted by oxo. Exemplary monocyclic cycloalkyl rings include C3_gcycloalkyl

rings such as cyclopropyl, cyclopentyl, cyclohexyl and cycloheptyl.



20 (ii) an optionally substituted partially saturated multicyclic

het erocar bocyclic noiety in which a heteroaryl and a cycl oal kyl or

cycl oal kewglo3gowep are fused together to forma cyclic stPaEtaBoe/02§38xanpl es
of such groups include pyrindanyl groupg. optionally substituted by one or
nore "aryl group substituents"” as defined above, except where otherw se
defi ned)¢ " Cc

Subst | £ L Pl e e TRy R o B R gre o

"Het er oareyioadalk§l¢s¢rﬂp®aﬁ>serrapldmemen®a¢lgplcydbailybﬂalkygl reowps inpluddhéyelopronemistyer oar yl

and al k ed. Preferred heteroaryl al kyl
gr oups %%Hﬁg'§ %élqﬁgP@gymﬁgsg%§%§ﬂyﬁﬂ§?ﬁ&§ﬁ het er oaryl al kyl groups

i ncl ude pyridyl methyl. 30 Fbteroarylalkyloxy means an heteroarylalkyl-
group in i ch,the heter |,k oy [evi crlbed.
Exenpl arI;_/IVYﬁe? ?)jggenl gfansgﬁ%%’pghl?rﬁttfrg% 091 df’o%%ffflgedgaﬁ f Osf? ul%ddc oro-

pyri dyl met hoxy. "Fbteroaryloxy nmeans an het er oaryl - C> group |n whi ch the

het er oar,yl is a revi s descr e het

or oups T RARYE snf RSB Y ar B E b R e s LB 1) SRk nekch.
PCT/ GBOZxOR 813 hetedohry E@upy iaeludd wrillyloaydnghr barmyl " means a

het eroaryl - SO2-NH C(=0) - group in which the heteroaryl group is as

previ ously described. "Heterocycloal kyl" nmeans: (i) a cycl oal kyl group of

aboud 3 "HererbatolyRghinPe HeRisS Hattk CGFoyCIRL @iolp inOWigictDthe h&erdBYy Embiety 6y RakSitusOr
heteroaton}contalnlng groups selected fromO0O, S and NY5 and nmat be

opt i onaldFsFrib&ubst it ut ed by oxo; (ii) a partially saturated multicyclic
het er ocar bocyclic noiety in which an aryl (or het eroaryl) ring, each

optional | y substituted by one or nore "aryl group substituents," and a

het er ocyHPIERRRY 25 GEEYp ohPat ?f@s%’éﬂlptd@@fé%@?aw ippal bnsubstifpadiapomatie mopegyglic or

( Exanpl gs@dycifithBanttd QHBS of RoutiSiR ab6iR"1 0 TRR Wlembels W\Qﬁlgb@rwméfeadﬂ'ﬂerldgndm inyl
and pyrindolinyl ~groups 10 Fbterocycloalkylal " means_ a

het dPoc gl jare gleregni(s) giheriihan Garbapy fetexemalemerages eyxgen aT i (graanplgsief puch
noi et | €3y 'f)?ln@ﬁd@ﬂé?ﬂm&ﬁ!)lfy/l g&%ﬁdz@@ﬂ ﬁlrylpfngaid’zggl 11@3%9%0%115 &Hﬂgolwm chis

convertiblé in vivo abol1 ¢ neans” {e. sis) to a
conpoundsogflmfblwhmoﬁllf(zpbﬂ okgviddzalll, mprapinydx Pyré mHeP)é‘@ﬂO]yl mrldséwnmlcénﬁ,n ester

of a co bl e
oy POUDE bl ALl SO0 DL00 5, DAY OHD. Il SORISHS [,
conpo u n dubsfltuted royeheor(thyre gryh glaumsubgltaﬁtms defined gbavgpxeenlywhrse Qibwwsr-: defirled); by

h y d %311)32111 (olp 1XﬂaY1§ ts&b(gtlﬁlpag pgl%ﬁ%gatu@éf i 1§ychg Retég&ar&gkﬁlc meq% i Tpoun ds

ar e % es,
heteroaryl and a cycloalkyl or cycloalkenyl group are fused together to form a cyclic structure

(examples of such groups include pyrindanyl groups, optionally substituted by one or more "aryl group
substituents" as defined above, except where otherwise defined). Optional substituents include one or
more "aryl group substituents" as defined above, except where otherwise defined.

25
"Heteroarylalkyl" means a heteroaryl-alkyl- group in which the heteroaryl and alkyl moieties are as

previously described. Preferred heteroarylalkyl groups contain a C;_galkyl moiety. Exemplary

heteroarylalkyl groups include pyridylmethyl.

30  Heteroarylalkyloxy" means an heteroarylalkyl-O- group in which the heteroarylalkyl group is as
previously described. Exemplary heteroaryloxy groups include optionally substituted pyridylmethoxy.

"Heteroaryloxy" means an heteroaryl-O- group in which the heteroaryl group is as previously
described. Exemplary heteroaryloxy groups include optionally substituted pyridyloxy.
35



citrates, lactates, tartrates, malonates, oxal ates, salicyl ates,

propi onates, succinates, fumarates, naleates,

met hyl enewbios/f@ohydr oxynapht hoat es, genti sates, isethi on®C&4GB02/02835

di -p-toluoyltartrates, methanesulfonatgs, ethanesulfonates,
benzenesul f onat es, p-tol uenesul fonates, cycl ohexyl sul famates and qui nates.
25 Suit o) ha N P Gont.alng ; roup
P B e B e A R TR S
1987, 18roupage priRusipdéscabdde esters of conpounds of fornula (1) containing
both a carboxy group and a hydroxy group 30 within the noiety -L1-Y

i nclude | actones fornmed by | oss of water between said carboxy and hydroxy
gr oups. "EXSIYRRKGT" 846 (1) a6Y MBS boGH HIUBoGBRD OlrME hRAMErs AMEhRUANnObRGrONes.
An especially useful class of esters of conpounds of forpula (1),

cont i ninoge letdnyedomasyr hgtematpm-oatainties eréups selebtéd fomm Qc$ dndiSY & idapatde optinetly f r om

t hose descr.i hy . dgaar, t I N . . . 32. 35 ge
2503 2607 aitd oy S GHE RS sfbrese mgedetictBfyschi¥S e SR in Wich iR syt B2

di al kyl aeteasyiyeinhydablestoadlysubsitundi lytont hembradiay] frphp gbaipsitsiiespdbe j oi ned

t oget her _and/ or i nterrupted, WO 03/ 000695 PCT/ GB02/ 0283 -12 by an.o en
at om or MGt a6 5 oS S I LR e Te N e oy PR

ni t r ogerhramaml, dibideobeespeaiyl lindplifyranppeindsimyirgolys).) benzoat es, e.g. 3- or
4-(38r phol i nonet hyl ) - benzoates, and (4-al kyl pi perazi n-1-yl)benzoates, e.g.
3- 4- (4- al kyl pi perazi n-1-yl)benzoates. 5 Wiere the conpound of the

i nvent i OAet6RBYcRdalks/lalkyCahdaaxy h@éroiRloalyl-aAlad UdrbiCih evidnyhalttddbFclbalRy Sps hIRYIE,
base addition salts nay be formed and are sinply a nore convenient formfor
use; i n"ovedies #7e as prgyeushides¢ribgd-sal t form i nherently amounts to use of the
free acid form The bases which can be used to prepare the base addition
salts include preferably those which _ produce, when conbined with the free
acid, phadmaceeans aspppouad #ish dfoavesable i viyaby metabolig gepns (Gadydydiatysishis 2ar e
NON150XicGmpdindl BEfoRALIA BR lindinkON-BRAESTRGE 'FGr_aéxatqﬁﬁ%ﬁ e drB8ormuhé of BANdINAL
the beneficial inhibitory effects inherent in the free base are not

vi ti at edD bontainigga bydrevst oupsesy issomertibde Byydecdysisgnivo Bhithe perewt grolesalel y
accept ah| | Lacl yudi i 1 i i th
e L S A e o i SR e L
t he f ol hpdwlysjs hadessto theopranbmblgelle.de, sodi um hydr oxi de, pot assi um hydr oxi de,
cal ci um hydroxide, alum nium hydroxide, |ithium hydroxide, nmagnesi um

hydr oxi de, zi nc hydroxi de, ammoni a, 15 ethyl enedi am ne, N-nethyl -gl ucam ne,
| ysizhe, Saitabledstees, ofepmpaviniine, formivdd (DreoptainkigN hydidse goyp etehiph enegleaiintes,

chl or opr.ocai di et.hanol am ne, alr; N benzyl phene | am n

i ety e i, BLORRIATINS oS R RE D PP TRERDY RMaRe,

t et r aneniada@ st ylstebiscd-bydralgnaphttdates, lgentisitk® isethionates, di-p-toluoyltartrates,

methanesulfonates, ethanesulfonates, benzenesulfonates, p-toluenesulfonates, cyclohexylsulfamates

and quinates.
25
Suitable esters of compounds of formula (I) containing a carboxy group are, for example, those

described by F.J.Leinweber, Drug Metab. Res., 1987, 18, page 379.

Suitable esters of compounds of formula (I) containing both a carboxy group and a hydroxy group

30  within the moiety -L1-Y include lactones formed by loss of water between said carboxy and hydroxy

groups. Examples of such lactones include caprolactones and butyrolactones.

An especially useful class of esters of compounds of formula (I), containing a hydroxy group, may be

formed from acid moieties selected from those described by Bundgaard et. al., J. Med. Chem., 1989, 32
35 , page 2503-2507, and include substituted (aminomethyl)-benzoates, for example

dialkylamino-methylbenzoates in which the two alkyl groups may be joined together and/or interrupted



20 Some of the conmpounds of the present invention are basic, and such
conpounds are useful in the form of the free base or in the formof a

phar macewpDaalbosoniccept abl e acid addition salt thereof. Aeca/Gridiorsson salts
are a nore convenient formfor use; and]bzi_n practice, use of the salt form

inherently amounts to use of the free base form The acids which can be

used to i It . Lncl r,ahl v _those which
pr oduce? BB ey AR B8 th AShly S-BRhasTundian i LRGBS LRA ARkl 083l
sal ts, tipatiallys(mosmhiotiso-mkibgbbeamatn.se.@ B eomfemargholigonathyt Kigenpatdasgntl i n
pharmaceuti cal doses of the salts, so that the beneficial inhibitory

b fect s (L AaPeraTT PRl B HEMPRrEPIndEP R & de of rect s
ascribable to the anions. Although pharmaceutically acceptable salts of

ai d_basi.c c ound .preferred, all, acid additi,an salts,. are useful as
cour Tes Ytre s bmraundaiabe pRrioR gl SeHheXy Eopb oh P SHISER acis Biglsosge, | o
desi r ed baslaydifién @hs indY s foRGkdne afelsiniplg b nd8s cohdniddK e, ussihepradtite, wabt i s

formed qnl or . .purposes of purification,. and_ identification, or when it
o ettt i Bty nrH P Bt b i hratis e hich Cat ColseEbrERe | by
i on exch@nge Jaatice sk asludEhrfdartethbicodlityprageepitahlcembiadd withhé Fedacid, he
scope of the invention jnclude those %eri ved from m neral acjds and organic
aci ds, BRRMAGRTATY acqEP' Falls; RS, SUtsgVhopR FHBNSHIFrLIANREC KHhe PAFSRIBY oni des,

sul igt epharPRRSHORLERSs ofithd $aRt, 86 thablak be¥Biti@BinhiBRor e8¢ iererft irf théfr&Shase are

| actates, tartrates, malonates, oxal ates, sali c%/I ates, propionates,

succi nafelyitiateddhysidestfects aagribableds thepations) Bhsmpgeutioadly acorpiable sajtmdprivdiesihes,

genti say@$ved iSRtaMaBRAY SRalirdicadts HORILAN, thvthin'tRd RSpe WAL HAOERASude those
PCT/ GB02/ 02835 -13 net hane-sul fonat es, et hanesul f onat es,

benzeneseied framdhe fofovise bassesipdignhadeds. sedjen brgxife pptesiven pgroxidedcalpiimat es.
As vel | 1agohed BRmisEhH ‘H%rdrbﬂdé, heliss hycﬁéxilaé, nBEhdsiifh IHAARANER hfyaﬁskidé, Amonia,

conpounds of the invention are 5 useful for the purposes of purification of
t he 18 onpitileerstianfies, Nepethylteducepinexipsing, pegitiepmonithinpsheloleubi | ity di fferences
bet ween ey; p j : > ting
mat or oS By p A B e BT orh g FrPARE ARy e

r ef er endisthylanfins; pipérazifd, Yrisgipdvesymethgl)dnghdnmthang, tetramephataninpuivar hydrkidey eiler r ed
groupi ngs:, .10 Rl may particularly represent: (i) hydrogen (ii) C 1-4alkyl
[e.g. - or -CH2CH31; (iii) Cl-4alkyl substituted by halo [e.g. -CH2CF3];
15 (iv) C 1-4al kyl substituted by hydroxy [e.g. -CH2OH , -CH2CH2CH or

: agg:g %%Li czodépvoﬁiglﬁf ?Lnaél p@lslent%rlflvt%gttigntalfg ga%icpynd-syéh%eo}n%glfngg ér@?lsifs:l' ig the form

of the free base or in the form of a pharmaceutically acceptable acid addition salt thereof.

Acid addition salts are a more convenient form for use; and in practice, use of the salt form inherently
amounts to use of the free base form. The acids which can be used to prepare the acid addition salts

25  include preferably those which produce, when combined with the free base, pharmaceutically
acceptable salts, that is, salts whose anions are non-toxic to the patient in pharmaceutical doses of the
salts, so that the beneficial inhibitory effects inherent in the free base are not vitiated by side effects
ascribable to the anions. Although pharmaceutically acceptable salts of said basic compounds are
preferred, all acid addition salts are useful as sources of the free base form even if the particular salt,

30  per se, is desired only as an intermediate product as, for example, when the salt is formed only for
purposes of purification, and identification, or when it is used as intermediate in preparing a
pharmaceutically acceptable salt by ion exchange procedures. Pharmaceutically acceptable salts within
the scope of the invention include those derived from mineral acids and organic acids, and include
hydrohalides, e.g. hydrochlorides and hydrobromides, sulfates, phosphates, nitrates, sulfamates,

35  acetates, citrates, lactates, tartrates, malonates, oxalates, salicylates, propionates, succinates, fumarates,

maleates, methylene-bis-beta-hydroxynaphthoates, gentisates, isethionates, di-p-toluoyltartrates,



(vi) Cil-4al kYl substituted by -C(--O-NYlY2 [e.g. -CH2 -C (=0) - j ]; or
H2C-CH2 (vii) cycl oal kyl al kyl substituted by hydroxy [e.g. -CCH2 ] CH2OH
20 Compouwosoboshbdrmul a (1) in which R represents hydrog®a/GEORIB2835 CH2CH3,
-CH2CF3 or -CH2 C (=O - O are especi a_Iisy preferred. RI nore especially
represents hydrogen. R2 may particularly represent: N NH (i) carboxy or

an acid

car boxy "F'th%es Qﬁ%ﬁé%_' t%wlwat\/\%@%%k rg%lgg%'g{ Tgé'ylt?l% %I%E%géxyd@g@ﬁ {Q t%fﬁéitg%l V)
het er oapyd qimatgy, ---~ or pyridyl]; NCO (v) -OR4 in which R4 is alkyl
[e.g. -OCH3 ]; (vi) -OR4 in which R4 is alkyl or cycl oal kyl al kyl
substituted by one or nore hydroxy groups 5 [e.g. -OCH2CH2CH ,

CI:HZ CHAGHROKs beingXisielfu] EHBImEHNROH activAOmpbithds Sl Tidorind Gh3he, inve@tion areCH2 or

by ofe gg %?r(%ﬁ%‘nkrgclses O%G%‘!‘t‘fg o{‘ %hz corwglnc%sd‘_%\hl % h%sl]oﬁl tk% of Ubslteééf%'t ed

whi ch Rdiffesenatddbgtwenn tle;salkmﬂ khel pa&:ub@)mpbmtde,mde;prmas amd/dsmtamxtgamdnmajs bgr oups

CO2H -0- i -CH2 CO2H HC- CH
27 o et e SRR bl Kyl subst tut ed by - G(=0) NVl v2
[e.g. -OCCH2 or

With reference to formula (I) above, the following are particular and preferred groupings:

10
Rl may particularly represent:
(i) hydrogen
(i) Cj.galkyl [e.g. -CH3 or -CHoCH3];
(iii) Cj.galkyl substituted by halo [e.g. -CHoCF3];
15

(iv) Cj._galkyl substituted by hydroxy [e.g. -CH ,OH, —CH,CH,OH or -CH,CH,CH,OH IR
(v)  Cj.4alkyl substituted by -N(R®)C(=0)-R7 [e.g. ~CH,CH,CH,NHC (=0) CH, J;
(vi) Cq.qalkyl substituted by -C(=0)-NY1Y2 [e.g. ~CH;—C (=0) -N oJ;or
__/
1

(vii) cycloalkylalkyl substituted by hydroxy [e.g. ——cl:—CH 51
CH,OH

20  Compounds of formula (I) in which R! represents hydrogen, -CHgz, -CH»CH3, -CH7CF3 or

-CH;—C (=0) -N O are especially preferred. R! more especially represents hydrogen.

R2 may particularly represent:
N
: e y NH
(i) carboxy or an acid bioisostere (e.g. —< |
-

25 (ii) hydroxy;
(iii) alkyl substituted by carboxy [e.g. -CH,CH,CO H 1



CONH2 H2CG-CH2 -0- | -CH 2 ]; CONHCH3 (x) -C(=O-Rin which Ris alkyl
[e.g. -C(=0) -CH3 ]; (xi) -C(=O-NYIY2 [e.g. -CONH2 , -CONHCH3 , - CONHCH
(CH2OH) 2w 0308069 CONHCH2CH20H , - CONHC (CH3) 2CH2OH , - CORHTHEORIAOE3F3 , N
- CONHCH2CH2CONH2 , - CONHCH2C (CH3) 2 O—I_%-CO\II—I--K]; or --NH N (xii)
-N(R6)-C(=0O)-R7 [e.g. -NHC (=O) CH3 ]. 03/ 000695 PCT/ GB02/ 02835 -15
Conmpounds of fornmula (I) in which represents -QOCH3 or - CONHC ( CH3)
2CH2OH are especially preferrid; “ore especially represents -OCH3 . R3

may particul @ivh ynéepaes edd.: (i) hydsr@gedyl]; (ii) cyano; (iii) optionally
substituted aryl (e.g. phenyl )g—@v) optionally substituted heteroaryl
(e.g. optionally substituted pyridyl or optionally MO substituted

i ndolyl, especially ONor PPNH 0 (v) alkyl (e.g. nmethyl or ethyl); 1
(vi) alkyl substituted by one or nore hal ogen atons (e.g. trifluoronethyl);
(vii) alkyl gdbstORUnehiGyR? Cakkg) elYHBZH, &speci al |y - CH2- CH2- C( =0) NHCH3;
(viii) alkyl substituted by -OR7 (e.g. -CH2-CH2-OCH3); (ix) -ZR4,

especially - W@R‘%‘ﬁ%‘l is I OEloall ey Sttt By ondar ot hydrdsyroghd,
especially -C(=0) -0OH, (xi) 1&% - NC$I ?(aZ especi él |y E'IE)I?:O) NHCI—Z% or ol
- C( =8) - NH C( CH3) P £HXI% 8, CEigGH » (-A0H),CHNH PH xRt { GH ) \CH, 8HO
H,C—CH,
~OCH,CH (OH) CH, , ~O—C—CH, or -OCH,CH (OH) CH,0H;
CH,OH
(vii) -OR# in which R4 is alkyl substituted by one or more alkoxy groups [e.g.

-OCH (CH,) CH,OCH, [;

(viii) -OR# in which R4 is alkyl or cycloalkyl substituted by one or more carboxy groups [e.g.
H,C—CH,
10 -OCH,CO,H, ~OCH (CH,) CO,H or ~0O—C—CH, [;
CO,H
H,C—CH,
(ix) -OR% in which R4 is cycloalkyl substituted by -C(=O)—NY1Y2 [e.g. ~0—C—CH,, or
CONH,
H,C—CH,

-0—C—cCH, [

CONHCH,

(x) -C(=0)-R in which R is alkyl [e.g. —C (=0) -CH, 1;

(xi) -C(=0)-NY!Y2[e.g. ~CONH,, —CONHCH, ,~CONHCH (CH,OH) ,,

15 -CONHCH,CH,OH , ~CONHC (CH,) ,CH,0H, ——CONHCH,CH,OCH,,
N
=
— CONHCH,CH,CONH,, ——CONHCH,C (CH,) ,OH or —CONH-<\ I; or
N—NH

(xii) -N(R®)-C(=0)-R7 [e.g. ~NHC (=0) CH, ]



20 Conpounds of forrmula (I) in which R3 represents hydrogen, cyano,
pyridyl, trifluoromethyl, -CH2- CH2-C(=0 NHCH3, - OCF2H,

- C(=0) - NFWQ((0®eB)625 CH20OH or - p are especially preferred. PR3/GRIZO2835
especially represents -OCH3.. 25 R2 is pyseferably attached to position 5 of
the indole ring. WO 03/ 000695 PCT/ GB02/ 02835 - 16 R3 N The group S
preferably attached to t c&sglon of the indole (% 5 1t is

to be UEBE‘P%‘{“SBHP forpyla g}'l‘iné’vlﬁ‘ S EovRTE: Yl TC% 6%‘?3 af:gzg%f‘fﬁleﬁé?f‘iag%s of

the particular and preferred groupings referred to herein. Particul ar

pr ef er r pebfaedRunds esfeciatereprsant +00Hare: H He MeO ON/ -Me CF3 CHOH N
Ol NN~N N HOHCH3 10 (II) (111 Ove CONHVe MO IN3:IIJNNNNHO
--~HO,N NO. (N (V) g~'IJN MO 1 MO \ CN 11\

R3 may particularly represent:
5 (i) hydrogen;
(ii) cyano;
(iii) optionally substituted aryl (e.g. phenyl);
(iv) optionally substituted heteroaryl (e.g. optionally substituted pyridyl or optionally

MeO
substituted indolyl, especiall or
yl, especially ——@ ‘—g )
N \H

10 (v) alkyl (e.g. methyl or ethyl);
(vi) alkyl substituted by one or more halogen atoms (e.g. trifluoromethyl);
(vii) alkyl substituted by -C(=O)—NY1Y2, especially -CH,-CHy-C(=0O)NHCH3;
(viii) alkyl substituted by -OR” (e.g. -CHp-CHp-OCH3);
(ix) -ZR4, especially -OCHj , -OCH,CH3, -OCF5H or -OCHy-CH»-OCH3;

15 (x) -C(=0)-OR3, especially -C(=0)-OH;

(xi) -C(=0)-NY!1Y2, especially -C(=0)NHCHj3 or -C(=0)-NH-C(CH3),-CH,OH; and

(xii) NY1Y2, especially —N 0.
20  Compounds of formula (I) in which R3 represents hydrogen, cyano, pyridyl, trifluoromethyl, -CHy-
CH»-C(=O)NHCH3, -OCF2H, -C(=0)-NH-C(CH3)2-CHoOH or —N O are especially

preferred. R3 more especially represents —OCH3.

25  R2 is preferably attached to position 5 of the indole ring.



N HN ONIi CF3 00.
MeO ~CHZOH MeO O NH N

MeO MeO MO 03OMBsI0OVE N, N

N MO MO MeO OCHF2 /

15 WO 03/ 000695 PCT/ GB02/ 02835 -17 (M) (V1)
VAV N NVIAVN NNNN HHMID) (IX 5
NN NNHNNM NNH HHH @Xgeepex | )
N N\/ \ N N_

R
N~ N\
The group K l is preferably attached to the 3 position of the indole ring
L
H

It is to be understood that this invention covers all appropriate combinations of the particular and

preferred groupings referred to herein.

Particular preferred compounds of the invention are:-

MeO
CF,
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\ i
H
O

15

CONHMe MeO
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H
07 “n
V)
MeO
CN
N
A\
SO~ \x
! )
CF

0
\

H

N



N N
CHZOH MO MeO MeO CF3

NNMHHHHS5 (XXI)

15 WO
HQCHZOH MeO 0 NH O NH CNO,(%O\/ENN\HNN HNNH

\N N NH\N I

18 MO MeO MO H3 CH2CH2OMe PCHAIBOSHIBB3PN,

M NNH HHI10 (XI11) (XIV) MO MO MeO OCHF2 PN MeO (CH2) 30 H N
VNV / \ NNNHNN=HNNMH HHH(XV) (XVI) (XVI1)
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HNOw® MONNNMNMH 10 H (XXVI1) and the correspondi ng N oxi des, and
their prodrugs; and pharmaceutically acceptable salts and solvates (e.g.
hydr at es)wofo3sushs conpounds and their N-oxi des and prodr u@sT/GHE92E%336Ci al | y
preferred conpounds of the invention arg: WO 03/000695 PCT/ GB02/02835 - 19
Mo Owve Il V' \ WM H NH((XIIl) 4-nethoxy-6-(5-nmethoxy-1

H i ndol - 3-yl ) - 7Hpyrrol o[ 2, 3-d] pyri mgione; and the corresgendi ng N-oxi des,
and their prodrugs;\ and pharmaceuti cal | acceptable salts apd solvates 5
(e.g. hydcmtes) of :

accordi
the tre B & g o ders. The
pr esent |nvengLon thus provi des, agcordlng to a furtheﬁ aspect 10
conpounds of the invention and conpositions containing conpounds of the
invention fogxygg in therapy. Cgrpounds within the scope @ik)the present

i nvention block kinase catalytic activity according to tests described in
the literature and in vitro procedures descri bed hereinafter, and which
tests results are 15 believed o gppgelate to pharnacologlcal activity in
humans and ot her msanmmual s. Thu n ‘a faer t her  enbodi ment, mée present

i nvention provides ) npounds>ofnﬁhe [ [ cont ai ni ng
conpounds {8 the |t| on for [
from or s . A,

adni ni stif e priot ei n ki

i nhi bi t orgZ TR partity ar a ¥5H conmpounds of
the present _ k '
5 (XXD) (XXID) (XXII)
MeO
CN
NZ \
N e O
N I‘{ 4
H .
(XXIV) (XXV) (XXVI)

10 ;
(XXVII)
and the corresponding N-oxides, and their prodrugs; and pharmaceutically acceptable salts and solvates

(e.g. hydrates) of such compounds and their N-oxides and prodrugs.

15  Especially preferred compounds of the invention are:-



20 invention are useful in the treatnent of inflanmatory di seases, for
exanpl e asthma: inflammatory dermatoses (e.qg. psoriasis, dematitis

her pet i f owpmios/00sezema, necrotizi ng and cutaneous vascul i t PE€T/GRIQl0LE3ES

di sease); allergic rhinitis and allergi@.conjunctivitis; joint
inflammation, including arthritis, rheumatoid arthritis and ot her
arthritic conditions such as rheumatoid spandylitis, gouty arthritis,
traumatic arthritis, rubella arthritis, psogiatic arthritis and
osteoarthritis. The conmpounds are @eso @ful in the treatnent of
Chroni c Qbstructive Pul nonary D sed ; acute synovitis, autoinmmune
di abet es, autoi mmune encephal ony I|t cgl I itis, atherosclerosis,

peri pheral vascul ar disease, ca Ndjsease, multiple sclerosis,
restenosis, nyocarditis, B cell Iynphdhas system ¢ | upus eryt hemat osus,
graft v host disease and ot her transpl anixgpsoci ated rejection events,
cancers and tunours (such as colorectal, prostate, breast, thyroid, colon
and |ung cancers)4anﬁm3wfiﬁﬂhﬁhﬁﬁﬂé?Wd@éﬁé}7ﬂw3@dsﬁﬁ‘ﬂﬂﬂﬁvﬂmﬁalIy, t he
conpou nqﬁd e @orpe%fgnld; O)E H&D ndq 1' pr@xﬂ O%rvhgm‘?aggﬂfcﬁly acé&iﬁéﬂﬁc‘sh@ an@ @3’19%5{"3 nt
of the therapeut mSt ho e pres invention I's t treating o
asthﬁa.(M¥N@®w®®@69@m@GmP@Bﬁim@QBQSNOxﬂgﬂmﬂmﬂkhmﬁ speci al enbodi nent of the
t herapeutic nethods of the present invention is the treating of psoriasis.
Anot her speci al enbodi nent of the therapeutic nmethods of the present

i nvent i dhe bcsn}iduedstdfelaetihvagtimf e)qhﬁiitmsefuﬁohiannﬁalcalngiaal iaaivitymadaendirrgtyem al
enbodlneq} oft A ﬁﬁa ytéc n gu thg res%pttmpggn d g

treat i ng" 8P it o at ' BoR p°é| ‘s?‘é%%“e ST AR SERGI Y SHES e of

t he t hecapiintdicairgistidels. Ohe ;trlamphesmem thunpreﬂtlesoancmshrtghea furﬂaaltasp@t of

d t ) to.a further feat tion th
o P ove Bt RGPS P b e Rt RS S R et

suf f eri mgrdpyom or subj ect to, conditions which can be aneliorated by the
15 adm nistration of a protein kinase (e.g. Syk, FAK, KDR or Aurora?2)
i nhi bitor for exanple conditions as hereinbefore described, which

CoNpri SEnipBghda dithidithd §copd dFhd ReseR@nRAtibrERbckNinaddc A FtRGLIIVE 208BURE toQbsts a
conpound of the invention or a conp05|t|on contai ning a conmpound of the

i nvent i @rscribedsip gherlitgratureang inyyitro procedures descrbeddeteinafer, apd %ﬁuﬁ%ts GFuliEdpound

of tbhe RERsENMo cbﬂé!l@ﬂ%ttd) %rlﬁzicfoﬁ%fchl\/d%tdbg ih AlhBstah®Btherd REnkAL. TR0k ik a AtV i LY @
protein kinase, such Aur ora?2, and thus prodUC|ng t he 20
desi r ed emhedimprithe pregsnt @@%ntlomem}déﬁwow&s of the fnyeptiosandreomposiions @nigiming

under st Qgiq Ju‘ﬂdé d}(fﬂé’lqeenﬁf)x? %)ﬂgeaiﬁ rtﬂeccre‘éttl]rﬁﬁfacmé p§§en\fv§’df¥enﬁ§ frmtnr &a.stllqg&tt of

establlshed condi ti ons. present invention al so includés wthin its
scope pleendiane whichgin mﬁwgiatqd@Mﬁhecedmpnst@tlwgofavotpreémase (e.g. Syk, FAK, KDR or

Aurora2) inhibitors, in particular a Syk kinase inhibitor. For example, compounds of the present

20  invention are useful in the treatment of inflammatory diseases, for example asthma: inflammatory
dermatoses (e.g. psoriasis, dematitis herpetiformis, eczema, necrotizing and cutaneous vasculitis,
bullous disease); allergic rhinitis and allergic conjunctivitis; joint inflammation, including arthritis,
rheumatoid arthritis and other arthritic conditions such as rheumatoid spondylitis, gouty arthritis,
traumatic arthritis, rubella arthritis, psoriatic arthritis and osteoarthritis. The compounds are also

25  useful in the treatment of Chronic Obstructive Pulmonary Disease (COPD), acute synovitis,
autoimmune diabetes, autoimmune encephalomyelitis, collitis, atherosclerosis, peripheral vascular
disease, cardiovascular disease, multiple sclerosis, restenosis, myocarditis, B cell lymphomas,
systemic lupus erythematosus, graft v host disease and other transplant associated rejection events,
cancers and tumours (such as colorectal, prostate, breast, thyroid, colon and lung cancers) and

30  inflammatory bowel disease. Additionally, the compounds are useful as tumor anti-angiogenic agents.

A special embodiment of the therapeutic methods of the present invention is the treating of asthma.



one of the conpounds of the invention in association with a
pharmaceutically acceptable carrier or excipient. Conpounds of the

i nvent i orworag/osondm ni stered by any suitable neans. |n prattdBye/02836npounds
of 30 the present invention may be adnjgistered parenterally, topically,
rectally, orally or by inhalation, especially by the oral route.

Gonposi b, 0fs: BEEAT DR Jf I B AGNIRY BE RLERANEHIASCAL AN, b e
custonmary methods, using one or nore pharmaceutl cally acceptabl e®adjuvants
or exci psensis. The adj uvants conprise, inter alia, 35 diluents, sterile
aqueous nedi a and the various non-toxic organi c solvents. The conpositions
may be presented in the formof tablets, pills, granules, powders, agueous
sol ut i oRsother spadgdembbdinent df tjegbdraglohitc MEHOB /0000 GESePGIVEEBA RS B2 B3bing oRjbint
sol ution el i.xirs or syrups, and can contain one or nore agents chosen

fro th@ﬁﬁ' °%onprising sweeteners, flavourings, colourings, or
stabilisers in order to obtain pharnmaceutically acceptable preparations.

The choi,ce of vehicle and the content of active substance.in the vehicle
Ao GenRaiyPeaR CBpRITE o oAb ear e O RES LB o3 PaliE Bk e cal
proper t iifamdfatdrin Bovadt iske.conmpound, the 5 particular node of adm nistration
and the provisions to be observed in pharnaceutical practice. For exanple,
exci pients such as | actose, sodiumcitrate, calcium carbonate, dicalcium
phogphatgomBtkpedhichibb Gigleat IfiG RGSSC BUERIsRS the bHhedsel invBhtiiné Ge BEdtHS oANd
certain conplex silicates conmbined with |ubricants such as nagnesi um

st ear at €ancg§AMMMOHEryl sul fate and talc may be used for preparing tablets.
To prepare a capsule, it is advantageous to use |actose and hi gh nol ecul ar
wei ght pol yet hyl ene gl ycols. 10 Wen aqueous suspensions are used they can
contain @mtmgftyiaﬁ'g@géﬁwge oS ithegpeentian tipre dtprovidqd 4 meghesd fosthe Feataeyaf a iymagent s

such as ,SUeLOSE R tRARAL foRObYEh LS RE:MHS WhichREPRYIARe a5 el ol ycerol

and chloroformor mxttres thereof 'may also be used. For pafenteral
adnilhi sedministationerfalpsitein inas (s gehi S, IPR sphuroragnmhibitor faeeygmplsonditions
accor di ngpd, 0§ d%s%ribé?lv%ﬁich g Red IEIAR Kt to tb PQtieﬁ%‘@f’EH 'eﬁeé?]ﬁé MBuPbt -
gr oundnut or T or ofive ol , Or agqueous-organi ¢ solutions such as water and
pr opyl ereogbgund bf the ijvedticalsir e comppaitios cestiring a seropruad ofthbjnverdioeatEfects wel
as sterjle aque | Ut h har ' I .abl s, are
ased: TG HREHTo St MR JrgfinfiiRl BRAE iRl b BE SRR Tydeitile
i nvent i e catatytie g@avity alpkatein kmhael suclhas SydnF AK SKDRtor dnropa?, amitth@musintihatheor
subgut aneous .i njecti an. The aqueous sol utions, also conprising solutions of
theagalpng ﬂﬁﬁ#gﬁﬁfﬁ?glled 20 water, may be used for intravenous
adm nistration with the proviso that their pHis suitably adjusted, that
they are judiciousl buffenﬁdlggd r ndered.isgtonic w.th a sufficient

e ent

quant i t JeBTeNGFSEEEROSFAGSR; fstped Sl figRropiyiagticherary ¥M9liaSed by
heat i ng trehtmemdif adtaddhadrcondigsmef i | tration. For topical adm nistration, gels

(water or al cohol based), creans or ointnments containing conpounds of
25  The present invention also includes within its scope pharmaceutical compositions comprising at least
one of the compounds of the invention in association with a pharmaceutically acceptable carrier or

excipient.

Compounds of the invention may be administered by any suitable means. In practice, compounds of
30 the present invention may be administered parenterally, topically, rectally, orally or by inhalation,

especially by the oral route.

Compositions according to the invention may be prepared according to the customary methods, using
one or more pharmaceutically acceptable adjuvants or excipients. The adjuvants comprise, inter alia,
35  diluents, sterile aqueous media and the various non-toxic organic solvents. The compositions may be

presented in the form of tablets, pills, granules, powders, aqueous solutions or suspensions, injectable



25 the invention may be used. Conpounds of the invention may al so be
incorporated in a gel or matrix base for application in a patch, which
woul d al Iwaroa/oewns rol | ed rel ease of conpound through the PCTaBIAO283AI
barrier. For adm nistration by inhalatign conpounds of the invention may be
di ssol ved or suspended in a 30 suitable carrier for use in a nebuliser or
a suspe r to a
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wil | becg@wrm@@quﬁs%@gfg{apgg)wgsgu t he fact ors distinctive to the
subject to be treated, such as age, weight, general state of health and

ot her characteristics which can influence the efficacy of the nedicinal

pr oduct Fo:léaréﬂﬂ#al%@ﬂméﬁ%& ERIA, BSplRichHEr VSN IreR ﬂ?&%ct@%cc@fﬁrﬂg% #ered as
frequently as necessary in order to obtain the desired therapeutic effect.
Sond5 patinveriion insgeetablopalntor exapipl spsams o, growlant ailor obiveegil, gbagsecrarsanigy fi nd
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For topical administration, gels (water or alcohol based), creams or ointments containing compounds of
25  the invention may be used. Compounds of the invention may also be incorporated in a gel or matrix
base for application in a patch, which would allow a controlled release of compound through the

transdermal barrier.

For administration by inhalation compounds of the invention may be dissolved or suspended in a
30  suitable carrier for use in a nebuliser or a suspension or solution aerosol, or may be absorbed or

adsorbed onto a suitable solid carrier for use in a dry powder inhaler.

Solid compositions for rectal administration include suppositories formulated in accordance with
known methods and containing at least one compound of the invention.

35



In the reactions described hereinafter it may be necessary to protect
reactive functional groups, for exanple hydroxy, amno, imno, thio or
car boxy gwouwpsposhere these are desired in the final prodect/GRoe/02850i d
their unwanted participation in the reagtions. Conventional protecting
groups rray be used in 30 accordance with standard practice, for exanples

see %e@&ﬁﬁ S0Ehch vqu%ﬂ-eMt?n 19 cégﬁoggﬁgs 4R 111@(19&9& V\#Ier v %@%il, in%em’ stry"

John WI ons, Conpoun or mui and R3
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( XXI él?l‘?lﬁlsé%mﬁ-ana the du%n@n of(tf:i_.%?}giﬁnent %ngl\lthe COI{Idl {on(o)torr né)atren\f\her ein Rl and R2

are as I ne erernb oupl conveniently be
carried out for exanple, |n t he presence of a conplex net al catalyst such

aucous THIRRLRy P BPRERVGEaD For i) B oy Bolhs B MRS ERLS i s

react i omgikg bodynwephtat day be athalatch, Giom abbitlo. (11 heammt (1)} ﬁredetbily‘D 1 tbompmu:md
NH in

(XXVI 1] ec Ieatos r.oup. and I
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defined and t| ‘onal | substituted al kyl
the cor Faég,ﬁ R%:]srﬁsdm Btﬁlmjgg/ddfr acfcat:dﬁ{lﬂeéw% t5xe %ﬁ%fsélsﬁmﬁ?e to the subject to be treated,
such as age, weight, general state of health and other characteristics which can influence the efficacy of

the medicinal product.

15  The compounds according to the invention may be administered as frequently as necessary in order to
obtain the desired therapeutic effect. Some patients may respond rapidly to a higher or lower dose and
may find much weaker maintenance doses adequate. For other patients, it may be necessary to have
long-term treatments at the rate of 1 to 4 doses per day, in accordance with the physiological
requirements of each particular patient. Generally, the active product may be administered orally 1 to

20 4 times per day. Of course, for some patients, it will be necessary to prescribe not more than one or

two doses per day.

Compounds of the invention may be prepared by the application or adaptation of known methods, by
which is meant methods used heretofore or described in the literature, for example those described by

25  R.C.Larock in Comprehensive Organic Transformations, VCH publishers, 1989.

In the reactions described hereinafter it may be necessary to protect reactive functional groups, for
example hydroxy, amino, imino, thio or carboxy groups, where these are desired in the final product, to
avoid their unwanted participation in the reactions. Conventional protecting groups may be used in

30  accordance with standard practice, for examples see T.W. Greene and P.G.M.Wuts in "Protective

Groups in Organic Chemistry” John Wiley and Sons, 1991.

Compounds of formula (I), wherein R1, RZ and R3 are as hereinbefore defined, are prepared by
reaction of compounds of formula (XXVIII):-
35



and R3 are as hereinbefore defined and RL is hydrogen with the appropriate
al kyl halide R2-X2 in which R2 is optionally substituted alkyl and X2 is
hal 0. Thiworaatspdn is particularly suitable for the preparTaiBo0283s
conpounds of formula (1) wherein Rl is_q%0rpholinoacetyl. 20 Conpounds of
the invention may al so be prepared by interconversion of other conpounds of
the invention. Thus, for eanple, conpounds of formula (lI) containing a
carboxy group nay be prepaﬁgd by 25 hydrolysis of the corresponding esters.
The hydrol ysis may convenl tIy be carried out by al kaline WD 03/000695
PCT/ GB02/ 02835 - 24 hyd |g§1a base, such as an al kali netal
hydr oxi de, e.g. Iithiuml&g% an al kali nmetal carbonate, e.g.

pot assi um carbonate, in t nce of an aqueous/organi c sol vent m xture,
using organic solvents such as oxan, tetrahydrofuran or nethanol, at a
tenperature from about anbient to about refl ux. PeeVEYdr ol ysi s of t he
esters nmay al so be carried out by acid hydrolysis using an inorganic 5
acid, such as hydrochloric acid, in the presence of an aqueous/inert
organi ¢ solvent m xture, using organic solvents such as di oxan or

tetr ahyWhgxfeWIém aherdnbPSR AL H'En%l f(r am h@g%éﬁ é@e@at{f 10@&9%0&98 trlﬂAt% gﬁﬂl t her
exanpl e conpoung of formila ') containi Bcar oXy group e par ed
by aci dwithapmpgudsiofrfermia(XXdX)t he tert - butyI group of the correspondlng
tertzbutyl esters using standard reaction 10 conditions, for exanple
reaction with trifluoroacetic acid at a tenperature at about room
tenperature. As another exanpl e conpounds of fornula (1) containing a
carboxy group nay be prepared by @nation of the correspondi ng benzyl
esters. The reaction may be_cary tein the presence of amoni um
formate and a suitable neta e.g. palladium supported on an
inert carrier such aéHQBZf eferably in a solvent such as nethano
or ethanol and at a tenperatb at about reflux tenperature. The reaction
may alternatively be carried o in the presence of a suitable netal
catalyst, e.g. platinumor pallgéiumoptionally supported on an inert
carrier such as carbon, preferably in a solvent such dXX#&€t hanol or

et hanol . 20 As anot her exanple of the interconversion process, conpounds of
formula (1) containing a -C(=0-NY |Y2 group may be prepared by coupling
conpounghefRfn ’ DANAR28r 49 deGiREH REMURArE TRICBERMg réb@h i doveaaRniybd\@nRld
formul a HNYl Y2 to give an am de bond using standard peptide coupling
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and triethyl am ne i i'sopropylethylanmne) in 25 tetrahydrofuran (or
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usef ul {.ghpo C?'@(?Vﬁﬂ%‘k%étéﬁﬂmﬁf Soﬁ LamBRIAOYDG3uPfnd Y AHbIBN ih MiESSH Px i)

represents -
protected with, for example, a tert-butyloxycarbonyl group.

15  Compounds of formula (I) wherein R2 and R3 are as hereinbefore defined and R! is optionally
substituted alkyl are prepared by reaction of the corresponding compounds of formula (I) wherein R2
and R3 are as hereinbefore defined and R is hydrogen with the appropriate alkyl halide R2-X2 in

which R2 is optionally substituted alkyl and X2 is halo. This reaction is particularly suitable for the
preparation of compounds of formula (I) wherein R1 is morpholinoacetyl.

20
Compounds of the invention may also be prepared by interconversion of other compounds of the

invention.

Thus, for example, compounds of formula (I) containing a carboxy group may be prepared by

25  hydrolysis of the corresponding esters. The hydrolysis may conveniently be carried out by alkaline



compounds of formula (I) wherein R2 represents -C(=0 -NYlY2. The coupling
may al so be brought about by reaction of conmpounds of formula (I)

cont ai ni yoasmershoxy group with N {(di net hyl am no) (1 PCT/GB02/02835
H1,2,3-triazaol o[ 4, 5-b] pyridin-1-yl)nejfayl ene} - N- met hyl net hanam ni um 30
hexaf | uor ophosphate N-oxide in the presence of a suitable base, such as

di i sopr hyl.am I i 0., e, and
at o eaREpRHEKAL) B shih &l ahpEkaPRiakERle: o SR ELTE, B IR o
am ne otarboram,b.g. fddebivd cahomats intive plebenrd Qf@n@awoworﬁge@wﬂ\@m mhirg peEpar at i on
of  conpounds r ) n =0) . i ng
may al SOP anic S?lvent%sglclqgé Cﬁ?)ga{l tet?a%g&r%bﬂén g g?ethagél éo? l? ﬁ%kl?e&%ﬁr?%?#u albgﬁ?ﬁ%{%}fpéo

cont ai niabgpt geflmar ’ﬂitne@ydgrlqupfmhetdste@»r(najyl-dldgéan zamad ot by ecifl hALI9Es O@EM5norganic
cry. B mavyTrOPRARROT S sl PSS e R SRR T
HNYI Y2 loFzahid @oIPErRSAIOE B dibxatliok &erptryalmfhreﬁ hy 4 empaeturd\Bora aetuh §0°Cax atint m°®f t he
i nt erconversi on process, conpounds of forrmula (I) containing a -CH2OH 5
group may be prepared by the reduction of correspondi ng conpounds of

for mul a Aslahote&@itk@hle Bempounds§P forfifula (OR3MTin{ngn cm'bﬁyhgrli?p th&y Be@bﬁfare&bKﬁh}i
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reflux tenper ature. EO anot her exanpl e of the i nt erconver si on process,

conmpounds of formla (I) in which R2 is hydroxy may be prepared by
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met hoxy wth a Lewis acid, such as boron tribromde, in an inert solvent,
such as hyiliepenetionafitheaserespending benzyleaiptse T he Teaesion memba pstied @tin the psenace ¢foom

t enper a C
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( XXX) : 2& Rati@n ¢opdddiumbpticanlly Rpporsedas ap ustt Ch@ﬁesunlbafqarb@nﬂwfambld immd X3 is

a hal ogen refer ab ro tom or a tosyl group, using standard
al kyl at iP9N° @S‘r’f’é‘la’f r%r.’a‘?ﬁet 4 OEyl ation may for exanple be carried out in the
presence of a base, such as an alkali netal carbonate (e.g. potassium

t 25 kali netal alkoxide.(e. g. t [
e e U e R T ST
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about anOt exa Nt er conver si on Process Con‘pounds
of for mgraup(Wiph dnamidel of orkllulal }SN‘aH(%/{o, give an amide bond using standard peptide coupling

procedures, for example coupling in the presence of O-(7-azabenzotriazol-1-yl)-1,1,3,3-
tetramethyluronium hexafluorophosphate and triethylamine (or diisopropylethylamine) in

25  tetrahydrofuran (or dimethylformamide) at room temperature. This procedure is particularly useful for
the preparation of (i) compounds of formula (I) wherein R3 represents -C(=O)-NY1Y2 or (ii)

compounds of formula (I) wherein R2 represents -C(=0)-NY1Y2, The coupling may also be brought
about by reaction of compounds of formula (I) containing a carboxy group with
N-{(dimethylamino)(1H-1,2,3-triazaolo[4,5-b]pyridin-1-yl)methylene}-N-methylmethanaminium

30  hexafluorophosphate N-oxide in the presence of a suitable base, such as diisopropylethylamine, in an

inert solvent, such as dimethylformamide, and at a temperature at about room temperature, followed by

reaction with an amine of formula HNY 1Y2 (ammonium chloride can be used for the preparation of

compounds of formula (I) containing a -C(=0)-NH, group). The coupling may also be brought about

by reaction of compounds of formula (I) containing a carboxy group with 2-(1H-benzotriazole-1-



30 al kenyl, cycloal kyl, heterocycl oal kyl, or al kyl substituted by

-C(=O NYI'Y2, -OR7, -C(=0-0R7, -NYIY2 may be prepared by al kylation of the
corr espormaprgioesppounds of formula (l1a) in which Rl is hydragpen/o28ssth t he
appropriate halide of formula (XXXI'): RsX4 (XXXI') WO 03/000695

PCT/ GB02/ 02835 - 26 wherein Rl is alkyl, alkenyl, cycloal kyl,
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containing sulfoxide |inkages nay be prepared by the oxidation of
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i nt erconversion process, conpounds of forrmula (I) containing sulfone 15
| i nkages may be prepared by the oxidation of correspondi ng conpounds
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conveniently be carried out by nmeans of reaction wth a peroxyacid, é.g.
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di chl oro
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of formula (1) containing a -C(=0-NH2 group w th phosphorus pentachl oride

in the presence of triethylam ne. The reaction may conveni ently be carrl ed
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t enper at é‘-@e‘s E’(fg?ﬁ ’YVBIE)H‘?’P P (%)8

20 R4-X3 (XXX)

wherein R4 is as just hereinbefore defined and X3isa halogen, preferably bromo, atom, or a tosyl
group, using standard alkylation conditions. The alkylation may for example be carried out in the
presence of a base, such as an alkali metal carbonate (e.g. potassium carbonate or cesium carbonate),
25  an alkali metal alkoxide (e.g. potassium tertiary butoxide) or alkali metal hydride (e.g. sodium
hydride), in dimethylformamide, or dimethyl sulfoxide, at a temperature from about 0°C to about

100°C.

As another example of the interconversion process, compounds of formula (I) in which Rlis alkyl,
30  alkenyl, cycloalkyl, heterocycloalkyl, or alkyl substituted by -C(=O)NY1YZ, -OR7, -C(=0)-OR”,

NY1Y2 may be prepared by alkylation of the corresponding compounds of formula (Ia) in which R1 is
hydrogen, with the appropriate halide of formula (XXXI):-

rRl.x4 (XXXID)



As anot her exanple of the interconversion process, conmpounds of formula (I)
in which R3is -NYlY2 (wherein Yl and y2 are as hereinbefore defined), may
be preparwo obyomsemncti on of the correspondi ng conpounds ofCraBoioz8361) in
which R3 is halo (e.g. chloro) with ansgmne of fornula HNYly2 (wherein Y
1 and y2 are as imedi ately herei nbefore defined). 35 WO 03/000695

PCT/ (B02/ 02835 - 27 As anot-her exanple of the interconversion process,
conmpounds of formula (1) in which R3 is cyano nay be prepared by reaction
of conpouigsn RY isfalitymalkan(l] JycloalkyWhhetdtodclbalksl, frallg] substafied aplg=oNphd, with
zinc cyanide in the presence of zinc powder,

[1' 1- bi SORT,pBE)IQRToIPH: Yot ei'riee balegen, pipfstablyrbopaing, athiny méing starderdmiliedetian d

di chl or 4 i . , N-di met hyl acetam de at 5 a
tenpera?ﬁ?@ﬂﬁg§¥%gggg%%g%ﬁ%%gﬂ%£&%%@%ﬁg§ exanpl e of the interconversion
proc#&ss, conpounds of fornmula (1) containing a -C(=0-0R5 group (in which

RS I's a%shgcl;t e!rrépt()aeril 9 & ﬁlee %#e?eg)/erga Y pr?e SP, Iz:grgac;u%gls c%%orlﬁeu?a(éﬁ)l _c%gxltaOf gtsnl%oxide .
corresponﬁlng SOTHoUNdE® B or mit T3 containing a -C(’= -Eﬁfgroup W t h
al cohol $inkdged roaynas! prephfed B tieHxidation ebcamppendiparomipburids céngaiting 8- Yihkdgbe For
reacti on ma gfnv%p%entl be ca rhgd out %gﬁthe prqﬁenc%hof ”

1- 1 ' - cafBBHT HINi QAT SR E8Y df €201 Ty & G157 1. 6T URa 8¢ 7 PEREY &t &8

t enper aBuhRrapbrbainoitacidl peferdb8nipatn adettsalvent,te.gMlichlolnetapes, peeifahtdylattdn aar

co unds of the present j.nyention cantain asymetric ntres. .These
T5 A8y et mpeiae St YD RS AL AP HEM PHI s PIRESp RO fe i3 iediur

conf i guigdhia®Bquebis Méthdnol) BufeR@BH @Bdut bHS, ot REpEratikdsbb®@ed dbolh®Cahl rdokat
certain conpounds of the invention may al so exhibit geonetrical isomerism

It is t&meragreie ke prhed sReefsicd darromperpdheqniiningd) asifklabilefpupt dual
geonetrical isoners and stereoisoners and m xtures thereof, including
racem c m xtures, of conpounds of formula (1) hereinabove. Such isoners
can be depastharsyannlod thhafercopysrsion preceshgomprandygfifpranls @rroptainggsplfenci on of
20 gow, et hadsy DR i LSRRG, BRIM LoohipEiHs BYRANAR K- or sulfoxid
recrystapaﬁéatggﬁﬂ%g%ﬁHiguesalor tﬂgy aPe lggﬁé ately prgpgrear%?gﬁ%?he
appr opr ilinkages. Sonexamnplst the lesidatianmayroerdinignidsbe garriedodi bygneans of reagtiphwith heat ur e
of the i i 0 ag| L5 0n.: f.t n | 5.l pvention
oy be EULERblly AR bUORE Bledull (oG EERONEE BhickhandB ST 7"y
t he applpref@astilpat coneaadapt @npemture?5 of known net hods. For exanple, the acid
addition salts of the conpounds of this invention may be prepared either by
di ssolving the free base in water or aqueous al cohol solution or other

sui 2abl &s as@harerdmsple ofithainterdvgvdrkien prppasg pompduadadifornaikedI) wolamingragyirloerewl t
by evaporating the solutio or b reacting,t free. base.and acid {.p an
oF gani & TGP Bipered b etk S e orreongnE o e e PTG a3 s
obt ai ne%rcjﬂ}f v&tﬂ%ﬁ%%rﬁg ﬂ)éﬂ&cﬂgri&hﬁ tk%QJré%Eﬁc@ 13f triethylamine. The reaction may conveniently

be carried out in an inert solvent, such as tetrahydrofuran, and at a temperature at about reflux

temperature.

25
As another example of the interconversion process, compounds of formula (I) containing a
-C(=0)-NH> group may be prepared by reaction of the corresponding compounds of formula (I)
containing a cyano group with hydrogen peroxide in the presence of sodium hydroxide. The reaction
may conveniently be carried out in methanol at a temperature at about room temperature.

30

As another example of the interconversion process, compounds of formula (I) in which R3 is -NYlY2
(wherein Y1 and Y2 are as hereinbefore defined), may be prepared by reaction of the corresponding
compounds of formula (I) in which R3 is halo (e.g. chloro) with an amine of formula HNYly2

(wherein Y1 and Y2 are as immediately hereinbefore defined).

35



30 The acid addition salts of the conpounds of this invention can be
regenerated fromthe salts by the application or adaptation of known
nmet hods. Woroseemspl e, parent conpounds of the invention c&aTheBo2/2z836ner at ed

fromtheir acid addition salts by treatynt with an alkali, e.g. aqueous

sodiun1bicarbonate sol ution or aqueous anmmoni a sol ution. 35 WO 03/ 000695
PCT/GBO 02835 - 28 ounds of this |nvent|o can b enerated from
hei 1 bAS IR PR ST BRIt SOOI O! S DD SRR RS

et hOdS f 9%%56 ! d eacﬂ@ﬁ w@%ﬁﬂ%@‘d@%ﬁn% ?ﬂ%ﬂlﬁvﬁms' ﬁl%féra@?y %a?rgr Ocﬂlat ed

fromthei ition sa treatne an acl d, loric
aci d. SZﬁbqpmdndsmgﬁﬁw¢Mﬁgﬁ@mammdﬂnUéﬂmﬂémhwakm@@hmgﬁﬂHNﬁ@ﬁtIy prepared or

f or med g‘dglf%gal‘ia*aﬁurﬁgg&gﬁﬁexﬁaﬁm Eflﬁlordr{%%ﬂé Cgtg.lytlél§m§l91|t a%&?«ﬁNQiﬁne‘?hlelXﬁ%?&e%)

Hydr at e onpou resent I nv ron may éonveni‘ent

pr epir edtdmperagee ystoabdutda§iCon from an aqueous/organlc sol vent nlxture

using organic solvents such as di oxan, tetrahydrofuran or nethanol. 10
According to a further feature of the invention, base addition salts of the
conpounds amdthdr Bkfnplddfahd in@fconveyioDEofsE parh@ﬂmhwofrfmua @rtoatainidge free acid
with the apgg@grlate base, %gy the application or adaptation of known

met hods -C(F©! Spipéin witich Rrhis @s beteinbafern defiedsmaf betiepared by oeaaidizn affthet h| s

i nventi %}rcgg%gpﬁ &BQ{ &q‘oﬁﬁutlzﬂg codbi ;fﬁs-@(é’(b)ﬂﬁl-lgrb%g (i S1R6d 8ot ;. or

agueous a tl on or ot sul t contalning t

appiepr RataH. blacsexaa\me whaI R s Agr-big thedehctibl nRy spRe@bitlbe cheies Ot 1 th@n or by
15 reacting the free acid and base in an or?anlc solvent, in which case the

salt sepuraeesel ' radpnydisnidazals apd [.8ukiazalinwslolng-Olpfcahtteat # EAPERuFa A about

sol uti ogomiBRpsiharet i Ng Materials and internedi ates nay be prepared by the
application or adaptation of known nethods, for exanple nethods as
described in the Reference Exanpl es or thelr obvi ous chem cal 20

equi val @nfif be dﬁ}ﬁ&ﬁd@qheﬁtc%p&;ndi & tﬁ@%@seﬁ%ﬁ&) mw&fn@c{lrpas%m'e%c%@ntres These

her ei nbef ore fined is iodo and the role. NHis protected wth a
tos¥d grommettgcepEcspiay padeaendsrilydiednitichths %{m@onﬁgmqrzwﬁ will pgamRarefgo NI
NEAZ N ghsd sicied iNhNafnabedMain compounds of the invention may also exhibit geometrical

isomerism. It is to be understood that the present invention includes individual geometrical isomers

and stereoisomers and mixtures thereof, including racemic mixtures, of compounds of formula (I)

hereinabove. Such isomers can be separated from their mixtures, by the application or adaptation of

20  known methods, for example chromatographic techniques and recrystallisation techniques, or they are

separately prepared from the appropriate isomers of their intermediates.

According to a further feature of the invention, acid addition salts of the compounds of this invention
may be prepared by reaction of the free base with the appropriate acid, by the application or adaptation
25  of known methods. For example, the acid addition salts of the compounds of this invention may be
prepared either by dissolving the free base in water or aqueous alcohol solution or other suitable
solvents containing the appropriate acid and isolating the salt by evaporating the solution, or by
reacting the free base and acid in an organic solvent, in which case the salt separates directly or can be
obtained by concentration of the solution.
30
The acid addition salts of the compounds of this invention can be regenerated from the salts by the
application or adaptation of known methods. For example, parent compounds of the invention can be
regenerated from their acid addition salts by treatment with an alkali, e.g. aqueous sodium bicarbonate
solution or aqueous ammonia solution.

35



\' \' '\ H Tosyl Tosyl (XXXII) (XXXI'll) 25 (XXXIV) Thus for exanple
conpounds of formula (XXXIV) may be prepared by: (i) reaction of conpounds
of fornulao@OxMdshj with para-tol uenesul fonyl chloride in troh#/Groeszssse of
aqueous sodi um hydroxi de and tetrabutyl,gamoni um sulfate in an inert

sol vent, such as toluene, and at 30 roomtenperature; WO 03/000695

PCT/ GBO t und of
fornula%%ﬁééﬁﬁf?ﬁaﬁgﬁkh%%V%HP?%ﬁ%ﬁ%%?#ﬁo tra%wgﬁmﬁﬁﬁgﬁgag%gég%g%%gggture
at aboutdap?8@ of inowh meéa)d$ [ Iﬁm e@fmnleh @arcesainpoungs eﬁth@'mthim CQrMirc@nerEted

I nt er medj_at.es. of f rnul I may be prepared
by reac |oﬁ %?m” 1nons Jﬁ ﬂ %ﬁé%% ??fhhﬁgﬁ%ﬁ% |s hal o, e.qg.
chloro, with a borane of fornula RSBEtZ wherein R3 is heteroaryl. The
reacti ed out. in the

Lot r Skt SerPrBE {}Fpﬁrsaeﬁk%xe@ﬁamaaée itk e i B EROREE Pns margoceps or e
tetrahydﬁ@ﬁ&mans&hMﬁs@QﬁhﬁhﬂtﬂrHymﬂ@sbbmﬁ@&hﬂXofﬁﬂp@RﬁtmweﬁmﬂhhﬁbéeaCtiOn
is partlcularlr SUIt%E tlﬁ% Earation/of congﬂﬁnd% of 10 fornul a
(XK1 1 FORRRREPEPP RS yﬁ?f‘r‘YSWFsa TSP AR ES P FBY H MY SRR e K er ei n
R3 i s hetlesoasuyh astiykan) tet@ahpérofirapamethabyl. r eacti on of conmpounds of formul a
(XXXI'l'1) wherein R3 is halo, e.g. chloro, with heteroaryl-boronic acids of
formula R3BB(OH)2 in the presence of

t et naki Hckdrbinh @y WiuRhasttire ) M dvastion i) adaRbn asteP U coRpbUAR dahibikaithanat e,
|ndeH1HOHmmdeatatamaaUHeu to reflux tenperature. This

reacti ofay §e PisB#eq byreagtiop of thedigprdd ik ﬂieﬁéprawé%%?aa% by hegpPlicatienrimdaptagion
for mul a of K&¥nl thethold eF&'e@arﬁ@)()‘zlﬁel l%@é AQRRdhIsits o H’E%’bﬂ&&ﬁn@ﬂoﬂ thd Q{vh(ﬂtign #hy be

I nternmedi ates of formula ( wherein 4 1S as

)
her ei nbéfepried gidlier Pedissofvine the fregreidiamater Byagqueiis eloghp! é?lu@@@@@ﬁﬁ%“téﬁle fornul a
( XXX )sc()jl\’}%ﬁsr c%hﬁmﬁ% the aﬂ}%p?late%a& anfl Ifklo%'flﬁ)g tth&lthoy e@%ﬂ?ﬁhﬁg% s@futl&rp 'E)xnw a RAONa

(prepare reacting al cohols of fornula
t enper atrw@ng}be frer agisand ba®dn ampriganie scdvent, emwmgh erae the salt @patytes@nep%)bM@an b¢ the

prepara&&gﬂw@gy&ﬁggg ?Qﬁﬁdﬁsd&kﬂ“'a (XXXI'I'l1) wherein R3 is Owe. 25 The

present tnvention Is further exenplified but not linited by the follow ng
illustrative Exanpl es and Reference Exanpl es.

The starting materials and intermediates may be prepared by the application or adaptation of known
methods, for example methods as described in the Reference Examples or their obvious chemical

20  equivalents.

Intermediates of formula (XX VIII) wherein R3 is as hereinbefore defined, Xlis iodo and the pyrrole

NH is protected with a tosyl group may be prepared as shown in scheme 1.

SCHEME 1
R R R
7~ o

N “d I \ N ] \ _ N l \ T
N — N

N~ N N N NN

H Tosyl Tosyl
XXXII
25 ( ) (XXXII) (XXXIV)

Thus for example compounds of formula (XXXIV) may be prepared by:
(i) reaction of compounds of formula (XXXII) with para-toluenesulfonyl chloride in the presence of
aqueous sodium hydroxide and tetrabutyl ammonium sulfate in an inert solvent, such as toluene, and at

30  room temperature;



Hi gh Pressure Liquid Chromatography - Mass Spectronetry (LC-MS) conditions
for determnation of 30 retention tinmes (RT) were as follows: Mthod A
Hypersi| WD93@@®85 col uimm (4.6 mm x 50 mm) reverse phase op€ETAtBdd/02838er
gradient elution conditions with m xt_L%'9_es of (A) water containing 0.05%
trifluoroacetic acid and (B) acetonitrile containing 0.05%trifluoroacetic

aci d as, the _nmphil ha Lent . 1 Ot oA DBl | r WO
031 000665 BT g BIREEr S RGRR bl ST RIREAIAY Bl BRC U
unti | 3tdbrahfdieftn@s,)at a tdnparanat & aboutt78CNnut e with approxi mately 0. 25nL/ m nute
split to.the Mas? SE_)ec ronet er 'thi ipgcti on volume 10 L; Hewl ett Packard
Nbdel HBAGAEA o the Tesuting puet B 1 ength 200nm Evaporative |ight
scattering (ELS) detection - tenperature 46C, nitrogen pressure 4bar. 5
Met hod B: G lson 215 injector nodel using a Hypersil HyPURITY C-18 -5

col upm [eredintexofformuta§ X ERBD athendin Rrdie hetgnoany] mayt beatrenared by eemidendfons wi t h

m xtures of (A te {npn 2Q5% trifluoroacetic acid an

acet oni F?@P%‘“%ﬁ?gﬂ#%{é(g&lgg%‘?r?‘f‘ %Bd%?%%f & FlorgoY! %léor?rﬁé’% FP(S‘BI%P %%E%% e
radient : (0,00 m nutes 95%A;598; |inear adient to 95% B at 4 m nutes;

tg hen to “ﬁ’%egﬂ %3?‘5 hetgroggyl pThejpastion ‘E’PPé?P“H%’I“’tTﬂg h‘f Fafm%jt M H’tf?%%r;e?enfen‘ifect i on

vol une Setlakig@@prbhyaphosgiife)pataditin(0y bRl foBaskivin (CEBBate, tefe@atyorofifrad dt @\ tetheByure

approximately 0.100nL/ mnute split to the Mags Spect r onet er Ct(gﬁlgsi ti ve

el ect r o#pieFyuemReraWa; T Pactian EPatigeipidetiable fRETNAFREratRE B SRS Wds 0

i nst.runment CT. | i.nked . HP 1100 nodel instrunent. Conpound 15
abuﬁéaﬁ%‘%&?g&&% )tavé’?%%lntg{silsrféggﬁﬂHP nodel GL315A phot odi ode array detector

in the 200-600 nm wavel ength range and a Sedex nodel 65 evaporative |ight
scattering detector. Mass sgectra. e acquired in the 180 to 800 range.
Dat a wedeermegiates abformyln (XX KED pherednRisis hipproam Mgy dest tepaenared bgassgtionafon wer e

carried out o r U S, C18,.23 arti.cle size col 50 x 4.6
chuteq. ByPeLTh FT4ER Gy Maree R ds BUb ulif T RS SRttt Sheos
(VIV) tr . A _ Co o '
R e S R
totak mivatbon®Re, iiM@idthy Tornalidean a feRg@taturd iy BiréfUR thAgSerafurl Thit eactionXAVPLE 1
2- 15- Met hoxy-3- (4-trifluoronethyl-7Hp o

rr ol of 2 partichlpyy suitileli Forheyiryparaticio bE Jomppinds offermie (XKXHDyhereeR bis katirsakly O 1
i-CH AngbS-ki&lte_d%’ly13 The conmpound of forrmula (1), wherein Ris a, RRis
CF3 the '

20  Intermediates of formula (XXXIIT) wherein R3 is OR%, in which R# is as hereinbefore defined, may be
prepared by reaction of compounds of formula (XXXIII) wherein R3 is halo, e. g. chloro, with

compounds of formula R4ONa (prepared by reacting alcohols of formula RAOH with sodium) at a

temperature up to about 65°C. This reaction is particularly suitable for the preparation of compounds

of formula (XXXII) wherein R3 is OMe.
25
The present invention is further exemplified but not limited by the following illustrative Examples and

Reference Examples.

High Pressure Liquid Chromatography - Mass Spectrometry (LC-MS) conditions for determination of

30  retention times (RT) were as follows:-

Method A: Hypersil BDS C-18 column (4.6 mm x 50 mm) reverse phase operated under gradient
elution conditions with mixtures of (A) water containing 0.05% trifluoroacetic acid and (B) acetonitrile

containing 0.05% trifluoroacetic acid as the mobile phase gradient : (0.00 minutes 100%A:0%B; linear



O 1

R3 group is attached to the 3 position of the indole ring and the

group R2 is N__N H attached to the 5 position of the indole ring,

representwo obgodeos nul a (11): WO 03/ 000695 PCT/ GB02/ 02835 PCTRIBORMBEB3S CF3

NH NNa (Il) is prepared as shovvni _the follow ng schenme: Br N\
nCPBA N \ POBr3 TosCI phase 'l / \ transfer NL N (1) 0 (2

Br
CF3

10

15

20

25

0 ol (g B T g el L ()

approximately O.25mL/m1nute spllt to the Mass Spectrometer; injection volume 10 uL; Hewlett
Packard Model HP1100 Series UV detector wavelength 200nm; Evaporative light scattering (ELS)

detection — temperature 46°C, nitrogen pressure 4bar.

Method B: Gilson 215 injector model using a Hypersil HyPURITY C-18 —5 p column (4.6 mm x 50
mm) operated under gradient elution conditions with mixtures of (A) water containing 0.05%
trifluoroacetic acid and (B) acetonitrile containing 0.05% trifluoroacetic acid as the mobile phase
gradient : (0.00 minutes 95%A:5%B; linear gradient to 95% B at 4 minutes; then to 5% B at 4.5
minutes, then hold until 6 minutes); injection volume 5 pL and flow rate ImL/minute to UV (DAD)
detector followed by approximately 0.100mL/minute split to the Mass Spectrometer (positive

electrospray) with remainder to ELS detector.

METHOD C: Micromass instrument model LCT linked to an HP 1100 model instrument. Compound
abundance were detected using an HP model G1315A photodiode array detector in the 200-600 nm
wavelength range and a Sedex model 65 evaporative light scattering detector. Mass spectra were
acquired in the 180 to 800 range. Data were analysed using the Micromass MassLynx software.
Separation were carried out on a Hypersil BDS C18, 3 um particle size column (50 x 4.6 mm) eluted
by a linear gradient of 5 to 90% acetonitrile containing 0.05% (v/v) trifluoroacetic acid in water
containing 0.05% (v/v) trifluoroacetic acid in 3.5 minutes at a flow rate of 1 ml/minute. The total

runtime including column reequilibration was 7 minutes.

EXAMPLE 1
2-I5-Methoxy-3-(4-trifluoromethyl-7H-pyrrolo[2.3-b]pyrimidin-6-y1)-indol-1-yi]}-1-morpholin-4-yl-

ethanone

The compound of formula (I), wherein Rlis 'CHz/U\ N/\ ,R2 is -OMe, R3 is -CF3 the
O

group k\ I is attached to the 3 position of the indole ring and the group R2 is

H

attached to the 5 position of the indole ring, represented by formula (II):

)
z
/

O
X
1



5N KOH NaH NkN'\ N\ \ _ N\ NHKNNH Tos (7) (8 MOCF3 N \ O NN
NO 5 (Il) WO 03/000695 PCT/ GB02/02835 - 32 (i) treatnent of

7H- pyrrolwp2a3@etshpyri m di ne (1) with 3-chl oroperbenzoi c a®Cd/GBV2/02835

di chl oronet hane at about OC to give 7Hgyrrol o[ 2, 3-b] pyri m di ne- N-oxi de
(2); (i1i) reaction of (2) with phosphorous oxybrom de at about 50C to give
4-bronmo-7H 5 pyrrolo[2,3-b]pyrimdinge$3); (iii) reaction of (3) with
4-tol uene sulfonyl chloride in the presdnce of tetrabutylamonium sulfate
and aqueous sodi um hydroxi dg_in tol uene gi ve 4-brono-7H pyrrol of 2, 3-

b] pyrimdine (4); 10 (iv) reBetion of i th
trifluoronethyltrinethylsilage in the p ohce of potassium fluoride and
copper (1) iodide in di metfiyl Pofnag de /at About® 60C, to give

7- (tol uene-4-sul fonyl) - 4- N/ H rrol o[ 2,3-b] pyrimdine (5);
15 (v) treatnment of (5) wtiR~Ti TN um driso pyt& in tetrahydrofuran,
at about -78C, followed by reaction of the resullti ngli anion with iodine to
gi ve 6-iodo-7-(tol uene-4-sulfonyl)-4- ©

trifluoromethyl-7H pyrrolo[2,3-b]pyrimdine (6). (vi) coupling of (6) with
1-tert-butyl oxycarbonyl - 5- met hoxy- 1H i i@ol e- 3-boronic acid in the 20
presence of tetrakis(triphenyl phosphine)palladi um(O and sodi um

bi carbonat e, in aqueous dinethylformam de at about reflux tenperature and
renmoval isGfregaltd ab SHdwmlab thelfolonand f2aeyd: protecting group fol l owed by
treatment with methyl iodide in the presence of sodiymhydride, in
tetrahydrofuran, to give

6- ( 5- met hopy> '\ dol - BCRAA) - 7- ( - 4- sBPBoNy| ) ;4 TosCl, phase
”\ P t _ t N transfer
'f N N
5

N N N
(N
@ (3)
Br CF, CF,
NS \ KF, Cui N (i) LDA N7 X \ Pd(0)
L —Z ref 1 | 3 (i) 1 m _ ! s
NN N N 2 NN
Tos \Tos Tos wos— |
(4) (5) (6) “Bac
MeO MeO
CF, CF,
5N KOH NaH
N — T -
N o
Tos
(7 (8)
MeO
CF

5 (I1)



trifluoronethyl-7H pyrrolo[2,3-b]pyrimdine (7); 25 (viii) renoval of the
tosyl protecting group in (7) by treatnent with potassi um hydroxide in

met hanol WO 0giows95s PCT/GB02/02835

6- (5- met hoxy- 1Hi ndol - 3-yl)-4-trifluoroget hyl -7H pyrrol o[ 2, 3- b] pyri mi di ne
(8); and 30 (ix) alkylation of (8) Wi th 4-(2-chl oroacetyl)norpholine in the

presence of gﬁb f Y LVe: 1.

2-[ 5- net hoxy%gq}(e%ew %éer@ | 3 gﬁBﬁ"g?}?%&éiaﬁ‘f‘é‘l yl)-indol -
| -yl]-1-nor phblordmedhayé at@bhaarﬁ)@@m givd TH-pOM R3] @y r3Gdine-N-oxide (2);

1- Met hyl - 3- (7H pyrrol of 2, 3-b] pyri m di ne-6-yl)-1Hi ndol e-5-carboxylic acid
2- hydroxy-1,I-dinethyl- ethyl)-am de WO 03/000695 PCT/ GB02/02835 -33 0 Me
me The corrpom)d @ﬁctfoﬂrcﬁu@a with phosBRdreisnobrdnside @HAbodRZB0PG tHDHHR DromdRB3- S
-H the group is attached to the 3 position of the indole ring and
the Jroup RZPYIEOI%@@alEJW@H“‘fIB‘e ﬁl NN H the 5 position of the indole ring,
represented by fornula (III) HMe ONM CH2OH II \'' AV NNN HCH 53

(') is prepared as own in the follow ng schene: 10
(i1i) reaction of (3) with 4-toluene sulfonyl chloride in the presence of tetrabutylammonium

sulfate and aqueous sodium hydroxide in toluene, to give 4-bromo-7H-pyrrolo[2,3-
blpyrimidine (4);

10
(iv) reaction of (4) with trifluoromethyltrimethylsilane in the presence of potassium fluoride
and copper(I) iodide in dimethylformamide at about 60°C, to give 7-(toluene-4-sulfonyl)-4-
trifluoromethyl-7H-pyrrolo{2,3-b]pyrimidine (5);

15 (v) treatment of (5) with lithium diisopropylamide in tetrahydrofuran, at about -78°C,
followed by reaction of the resulting anion with iodine to give 6-iodo-7-(toluene-4-sulfonyl)-4-

trifluoromethyl-7H-pyrrolo[2,3-b]pyrimidine (6).

(vi) coupling of (6) with 1-tert-butyloxycarbonyl-5-methoxy-1H-indole-3-boronic acid in the
20 presence of tetrakis(triphenylphosphine)palladium(0) and sodium bicarbonate, in aqueous
dimethylformamide at about reflux temperature and removal of the tert-butyloxycarbonyl
protecting group followed by treatment with methyl iodide in the presence of sodium hydride,
in tetrahydrofuran, to give 6-(5-methoxy-1H-indol-3-yl)-7-(toluene-4-sulfonyl)-4-
trifluoromethyl-7H-pyrrolo[2,3-b]pyrimidine (7);
25
(viii) removal of the tosyl protecting group in (7) by treatment with potassium hydroxide in
methanol to give 6-(5-methoxy-1H-indol-3-yl)-4-trifluoromethyl-7H-pyrrolo[2,3-b]pyrimidine
(8); and

30 (ix) alkylation of (8) with 4-(2-chloroacetyl)morpholine in the presence of sodium hydride, in
dimethylformamide to give 2-[5-methoxy-3-(4-trifluoromethyl-7H-pyrrolo{2,3-b]pyrimidin-6-
yD)-indol-1-yl}-1-morpholin-4-yl-ethanone (II).

‘ EXAMPLE 2
35 1-Methyl-3-(7H-pyrrolo[2.3-b]pyrimidine-6-y1)-1H-indole-5-carboxvlic acid (2-hydroxy-1.1-dimethyl-
ethyl)-amide




WD 03/ 000695 PCT/ GB02/02835 -34 NNI NNjj NNI " NHists (9 (10)
(11) ™H HOB COZCH3 N a boc (12) O2H COZCH3 N NI ~N NN NNN HCH3
H (14) (w8)3/0@sbs OH NI | 3 H(IIl) (i) reaction of (9PCRGBI242436] uene
sul fonyl chloride in the presence of tehrabutylamonium sulfate and
aqueous sodi um hydroxide in toluene, to give (10); 5 (ii) treatnment of (10)
with Iithiumdiisopropylamde in tetrahydrof uroanMeatMeabout -78C, followed
by reaction of the resulting anion with ioding toxgyve (11); (iii) coupling
of (11) 1M &dmpbutEdrirattiain0 ¥ K&ah Rany lorp;, Retho H-/\%d ol e~ 3Q¢ Nt RGP
(12) in 10 the presence of tetrakis(triphenyl plﬁ}sphl%)")ﬁal | adi dam( and
sodi um bi carbonate, in aqueous dilnethylformam de at about refl ux

t enperat urgs and renoval of the tert-butyl oxycarbonyl protecting group
followed by treatnent with methyl iodide in the presence of sodi um hydri de,
in tetrah an, to give

4 bonegsha?t)éghleg gootlhee 3pc-)s¥t|iJn-oZ'lt_}|1-eqXJOIieorlir9g[ a%d %{e group R2 is attached to

CH,OH

is prepared as shown in the following scheme:

10



b] pyri mdine (13); 15 (iv) treatnment of (13) w th aqueous nethanolic
pot assi um hydroxi de at reflux to give 6-[(1-

met hyl - 5-warbososphdol e) 3-yl | - 7H pyrrol of 2, 3- b] pyri m di ne @TF)GBoawBINO
03/ 000695 PCT/ GB02/ 02835 - 35 (v) coupling of (14) with

2- hydroxy-1, 1-di net hyl et hyl am ne in the presence of

O (7-azabenzotriazol -1-yl)-1,1, 3, 3-tetranet hyl uroni um hexaf | uor ophosphat e
and diiNl yl et hyl %in dimalh?f m de to give
1- net hylk {H pyrr ol 5 b] pyria@dre- 6-yl ) -1 Hi ndol e- 5-carboxylic acid

(2- hydr oxy- 1H1-di net hyI-et}nsyI)-am' de (1ld). EXAMPLE 3 2-{

{ 5- Met hoxyg,3- ( 7H-pyrrol @oy 2, 3- b] pyri m:di ne-6-yl ) -indol -

| -yl']-1-morpholin-4-yl |-ethanone O ' The ::nPOof formula (1), wherein Rl
is -CH, R2~s -OMe, R3is -H the grotipR INS\ NN 10 His attached to the
3 position of the indole ring and the|gr s a@ttached to the 5
position of the indole ring, represented romula (IV): O / \ NNN H
ONO (IV) 15 is prepared as shown in {hgxfollowing scheme: WO 03/ 000695
PCT/ GB02/ 02835 -36 OV HO-g' OH Ove N N h@ N N N

O,H CO,CH,
DS — “I“\Déj
S SN
H CH, 4

(14) 13

1

(i) reaction of (9) with 4-toluene sulfonyl chloride in the presence of tetrabutylammonium

sulfate and aqueous sodium hydroxide in toluene, to give (10);

(ii) treatment of (10) with lithium diisopropylamide in tetrahydrofuran, at about -78°C,

followed by reaction of the resulting anion with iodine to give (11);

(iii) coupling of (11) with 1-tert-butyloxycarbonyl-5-methoxy-1H-indole-3-boronic acid (12) in
10 the presence of tetrakis(triphenylphosphine)palladium(0) and sodium bicarbonate, in aqueous
dimethylformamide at about reflux temperature and removal of the tert-butyloxycarbonyl
protecting group followed by treatment with methyl iodide in the presence of sodium hydride,
in tetrahydrofuran, to give 6-[(1-methyl-5-carbomethoxyindole)3-yl]-7H-pyrrolo{2,3-
blpyrimidine (13);
15
(iv) treatment of (13) with aqueous methanolic potassium hydroxide at reflux to give 6-[(1-

methyl-5-carboxyindole)3-yl]-7H-pyrrolo[2,3-b]pyrimidine (14); and



is boc \ts H(11) (15) (16) Ovw Ov OBr N\ \ I NNNNNNNM H ~-
HH ONo O (17) O (IV) (i) coupling of

6- i odo- 7-woaBuewes 4- sul f onyl ) - 7H pyrrol o] 2, 3- b] pyri m di ne PCTA)B0Y/02436r t -
but yl oxycar bonyl -5 - net hoxyi ndol e-3 -bogsnic acid (15) in the presence of 5
tetraki s(tri phenyl phosphi ne) pal | adi um( O and sodi um bi carbonate, in agueous
di nmet hyl formam de at about reflux tenperature and renoval of the

tert-butyl oxycarbonyl protecting group, to give

6- [ ( 5- met hoxy¥)redapliog o8¢y yitly 2y droxe hé-dimehpigthyigmine mHbppesentof2, 3-

b] pyri m di ne 6), SURPIEY: I ) W hanol i c

pot assi um hy§$ %’xal)zabee%g%h(’érggt ? ?]Q ltq ?gﬁ%“@“ﬂ%‘éﬁ )umvﬂe%h'“%%ﬁ%ﬁathd

met hoxyi ndol &)i®pydplleitistapymerio dmfehyBotrhguyidd toigidierl engthyl)3-(7Hrngrroio[4,3- r eacti on of
f):_Z)) \;.VICEEPi iOgiﬂ%(%nmﬁ%l?erﬁ%gﬁil%{gggﬁ%l%g;ch%h%ﬁ%% & q (ﬂﬁydfr(%(l l—l?ﬂ@ﬂm%l-étﬁﬁﬁgr{lﬁg (Im.t h 2
2-{[5-met hoxy-3-(7H pyrrol o[ 2, 3-b] pyri m di ne-6- 15
yl)-indol-l-yl]-I-norpholin-4-yl}-e & N). WD 03/000695 PCT/ GB02/ 02835
-37 EXAMPLE 4 The conpound of fornu , erein Rl is -CH2CF3, R2 is

- OVe, R2-{[sMsNloxy-Be€7idHpotigol 2(3b]blrimidmie st pobad - 11D 1 -hivephdlipdsi itdtianomd t he
indole ring and the group R2 is attached 60 NH the 5 position of the
indole ring, represented by fornula (VI

i
The compound of formula (I), wherein R1 is =CH; N/w , R2 is -OMe, R3 is -H, the group

o)
R’
N7 | N\
Sy
10 H is attached to the 3 position of the indole ring and the group R2 is attached to

the 5 position of the indole ring, represented by formula (IV):

OMe
i $
N/N\ N
H

)
15

is prepared as shown in the following scheme:



5 MO CNN NHM H1CF3
schene: WD 03/000695 PCT/ GB02/ 02835 - 38 NaOEt Et O CEt

NC CO2Et w6 03/00t6p30~Br

H2N~NH2 HS N NH2

(21)

u Nal
Br

Et0O COEt S NIj~

(M1) is prepared as shown in the foll ow ng

OEt OEt CN EtOH +
2 3 (18) (19PCH/CID2A020)

Br Br O N \_

4g-LDA, THE \ N TosCT ,

E POBr3 HN

| NaH, THE LZIL NN NH Tos Tos (25) (24) (23) (22) M Me MO Br
Zn(CN)2 CF3CH21 Br Pd N DVA, 140 CNi \ N NH NaH, THE N N\N ome
OH
HO\B/
OMe ’
X
O - 0™ —
NN N I\N/ NN
ts boc \tS H
(11) (15) (16)
OMe OMe
J
Br
AN (\N AN \
N" - N N \ N

10

15

(V)

(i) coupling of 6-iodo-7-(toluene-4-sulfonyl)-7H-pyrrolo[2,3-b]pyrimidine (11) 1-tert-

butyloxycarbonyl-5-methoxyindole-3-boronic acid (15) in the presence of

tetrakis(triphenyiphosphine)palladium(0) and sodium bicarbonate, in aqueous

dimethylformamide at about reflux temperature and removal of the tert-butyloxycarbonyl

protecting group, to give 6-[(5-methoxyindole)-3-yl]-7-(toluene-4-sulfonyl)-7H-pyrrolo[2,3-

b]pyrimidine (16);

(ii) ) treatment of (16) with aqueous methanolic potassium hydroxide at reflux to give 6-[(5-

methoxyindole)3-yl]-7H-pyrrolo[2,3-b]pyrimidine (17); and

(iii) reaction of (17) with sodium hydride in dimethylformamide followed by reaction with 2-

bromoacetic acid morpholineamide to give 2-{[5-methoxy-3-(7H-pyrrolo[2,3-b]pyrimidine-6-

y1)-indol-1-y1]-1-morpholin-4-y1}-ethanone (IV).



N ~ Tos Tos Tos F3 13 (26) (27) (28) KOH 5N, MOH MO NN~ IS \NI N
\ Nhl 13 (VIl) (i) reaction of (18) and (19) in the presence of potassium
car bonat ewernd/oswgs um i odi de to give (20); 5 (ii) reacti oRCOIGR020)83% t h
thiourea in the presence of sodiumethoxide in ethanol to give (21); (iii)
cyclisation of (21) by heating in toluene at about reflux to give (22); 10
(iv) reaction of (22) with phosphor romde to give

4- br ono- 7Hpyrrol o[ 2, 3- b] pyrim di nEI)Q{A )1‘%%40\/) reaction of (23) with

4-t ol uenssntpRid ofFbiinfild @ whéteinid iPICISRIFGERDs -ORle] RDUION, @A UM sul fate
and aqueous sodi um hydroxide in toluene to give (24); 15 WO 03/000695

PCT/ GB02/ 0835 - 39 (vi) treatnent of (24) with lithiumdiisopropylam de
in tetrahydrofuran, at about -78C, followed by reaction of the resulting

ani on w e to give (25); (vii) coupling of (25) with

1-tert-bltyl Vb R fTRA OO DOk & PR it s R Ragnee
of tetrg\dq'\s enyl phsosﬁa) I ne paF Padi un( 0) adr?d s})g(atlai umebg?%u??ﬁol?]g[{agﬁ ftﬁ
aqueous dNnet hl f or rami de at about reflux tenperature and renoval of the
tert-butyl oxycaribonyl protecting group, to give

4- br ono- 6- [ (5- met hoxyi ndol e) 3-yl ] -7-(t ol uene- 4-sul fonyl )-7H

pyr r ol ofi®,53opifipy ¢f the widele ring.aypresenied by formulp 8EX i on of (26) with sodium
hydrgde in tetrahydrofuran followed by reaction with 2-

MeO
CN
N~ | A\
N \_x
N II‘} w
CF,
(VID)

is prepared as shown in the following scheme:



trifluoro-iod

(28);
hydr oxi de at
formula (1),

20 group is attached to the 3 position of theyndole ri

oet hane to give (27);

reflux to give (VII).
wherein Rl is -CH3, R2

(i x)
in the presence of palladiumin N N-dinethylaniline at
andwo330s0693 r eat nent of (28) with aqueous nethanol i ECPEIEIZHRAIM

reaction of (27) with zinc cyanide
about 140C to give

EXAMPLE 5 O Me Me The conpound of
is -Ove, R3 is )LNXCHOH, the H2 R3 N
apd the group R2

e

is NH attached 50 tg%)S 05|t|oﬂﬁbﬁNthe in@8te ring, resented by
formul a (ExéQ)J\/BrCHZ 02, NH Mt cIGLE(I X)—WTBB/ 00 PCT/ GB02/ 02835
- 40 is prepared as shown i ¢ he foLko ng s e Br CO MeOH
Co2Me er reflux “N Mel, Nam NIVZ AN N NHANT° N\ NeyN NN Tos Tos
Tos (29) (30) (26) l
Br Br Br Q
NP 1o, LDA, THF & A TosCl N)I} POBr, HN A
I:I\I\?" ) ‘\\N | NaH, THF ‘\1 | X ) k\N |
Tos Tos
(25) (24) (23) 22)
Me MeQ
Zn(CN),
CF,CH,l Br Pd N
DMA, 140 C NP N
N AE——
NaH, THF KNI N P! k\NI N\
Yos ZFa Tos EFQ
@8 @n @8)
KOH 5N, MeOH
MeQ
N
NZ
R
k\N X \ N1
F3
(vil)
(i) reaction of (18) and (19) in the presence of potassium carbonate and sodium iodide to give
(20);
5
(ii) reaction of (20) with thiourea in the presence of sodium ethoxide in ethanol to give (21);
(iii) cyclisation of (21) by heating in toluene at about reflux to give (22);
10 (iv) reaction of (22) with phosphorus oxybromide to give 4-bromo-7H-pyrrolo[2,3-

blpyrimidine (23);

(v) reaction of (23) with 4-toluenesulfonyl chloride in the presence of tetrabutylammonium

sulfate and aqueous sodium hydroxide

15

in toluene to give (24);



KOH 5N, M OH MO CHZOH MO COSH ONHHZNOHN 1 EI ' N 11 ND PEA H
\' NH\ DW (31) (IX) 5 (ii) reaction of (26) with sodiumhydride in

t et r ahydrwbuwsameddl | owed by reaction with nmethyl iodide tPeTgiBoe/0gBS); (ii)
reaction of (29) with carbon nonoxi de ify.the presence of palladiumin

met hanol at reflux to give (30); 10 (i1i) treatnent of (30) vvith aqueous

met hanol | ¢ p(&Q}a ea% uenl?t Q%/ {%48)\%ﬂ%t uI;lm g{og}ﬁpﬁltamxﬁluy Fetr%lwqi)dﬁlrglp (At ab 8°%?UD| I ng

of (31) with roxy- mne 1n

O (7-az abenz@dilromd (5)4 feheqdn)ofﬂ;ejres’&lt&gtambn avitl idajrletto give am) hexaf I uor ophosphat e
and 15 diisopropylethylamne in dinethylformamde to give (I1X). W

03/ 000695 PCT/ GB02/02835 - 41 EXAMPLE 6 0 The conpound of forrmula (1),
wherei n Rl i gvit) ChlpAig BR(265 pwitOMesrt-RBylo:8/carbédryl- R&ne%hoxﬁn&ble-@’doﬁmrc aCkdan Ve t he

group His attached.to t .e.g ition of the i rln and.the group R2

e agt Ached PESTHECEEBURFiPBrP BRovhES Rl e] g sofup bbdabt gor e a
dimethylformamide at about reflux temperature and removal of the tert-butyloxycarbonyl
protecting group, to give 4-bromo-6-[(5-methoxyindole)3-yl]-7-(toluene-4-sulfonyl)-7H-
pyrrolo[2,3-b]pyrimidine (26);

10 (viii) reaction of (26) with sodium hydride in tetrahydrofuran followed by reaction with 2-

trifluoro-iodoethane to give (27);

(ix) reaction of (27) with zinc cyanide in the presence of palladium in N°N-dimethylaniline at

about 140°C to give (28); and

15
(x) treatment of (28) with aqueous methanolic potassium hydroxide at reflux to give (VII).
EXAMPLE 5
O Me Me
The compound of formula (I), wherein Rl is -CH3, R2 is -OMe, R3 is /“\N CH,OH" the
H
R
N~ N\
20  group k l is attached to the 3 position of the indole ring and the group R2 is
N
N \



CONHMe MON NHON,) 5 (V) is prepared as shown in the follow ng
schene: MeO 02Me me CO2Me M r 1/CO2Me PA/C N~ NH2 N "N N\ NH Heck "N |
NCH \ N | wo\o3fbdadss 1 Tos Tos Tos (32) (33) (26) KOH 5N, WweQéBoQORNE Me M
/OC CONHVe MO COZH Me I / 1 N/ I NgNCONT \ ~ N- N NaH, THE "N\ NCH
HATUZ ~N\ NCH O-N DIPEA DWMF (35) (34) (V) WO 03/000695 PCT/ GB02/ 02835

- 42 (i) reaction of (26) with nethyl acrylate in the presence of palladium
acetate, triphenyl phosphine and triethylam ne at about 110C to give (32);
S (ii) yoepagdnathioom inthe(f@Bwingischénee: pr esence of pal | adi um on carbon to give
(33); (iii) treatnment of (33) with aqueous nethanolic potassi um hydroxi de

at reflux to give the acid

MeQ MeQ
Br Br CO, MeOH
Pd, refiux
. Mel, NaH NF
Nk B \ k\ > \_N
\N N NH N ~N
\Tos Tos
(29)
(28)
KOH 5N, MeOH
MeQ
A‘/CHZ,OHM .
e CO,H
Og _NH RN ’
- OH N[ T 4
NS\ HATU Sn N AN
Sy B \
N7 N N -
(1X)
5 (ii) reaction of (26) with sodium hydride in tetrahydrofuran followed by reaction with methyl -

iodide to give (29);

(ii) reaction of (29) with carbon monoxide in the presence of palladium in methanol at reflux to
give (30);
10

(iii) treatment of (30) with aqueous methanolic potassium hydroxide at reflux to give (31); and

(iv) coupling of (31) with 2-hydroxy-1,1-dimethylethylamine in the presence of
O-(7-azabenzotriazol-1-y1)-1,1,3,3-tetramethyluronium hexafluorophosphate and

15 diisopropylethylamine in dimethylformamide to give (IX).



(34); 10 (iv) coupling of (34) with nethylam ne in the presence of

O (7-azabenzotriazol -1-yl)-1,1, 3, 3- tetranethyl uroni um hexafl uor ophosphat e
and di i soppoeppdedhyl am ne in dimethyl formam de to give (PENGRML283T)

al kyl ation of (35) with 4-(2-chloroacetgl)norpholine in the presence of

sodi um hydride, in 15 dinethylformamde to give (V). EXAMPLE 7 O The
conpound of formula (1), wherein Rlgks & AN, RRis -Ov, RBis O R3
ONthe group is attached to the 3 position of the indole ring and N N H
20 the group R2 is attached to the 5 position d@ the indole ring,
represented by fornula (VI): WO 03/000695 PCT/ GB02/02835 -43 NN MO N- N

N H O hg é(o}ﬂplwudds oPrﬁﬂﬂﬁle@swﬁQ@x‘ﬁ“Nlnxst hece ol | ng~scheie; . vdeR3! iN |
N MO Br I NS N NH "N I N Tos}\D/l\/F reflux Tos agq.
Na2CC3 (26) Pd(PPh3)4 (36)
R3
N>
i Sy
CH N N
77 *>CH, “NHMe k

, the group is attached to the 3 position of the indole

ring and the group R2 is attached to the 5 position of the indole ring, represented by formula (V):
CONHMe MeO

V)

is prepared as shown in the following scheme:

MeO

KOH 5N, MeOH

CONHMe pMeO

(35) (34)




if KOH5N, MOH O~NMe / I-r NMO CNW O "NNNaH THEN NH OQNH
~Q (37) (V1) (i) coupling of (26) with pyridine-3-boronic acid in the
presence Wb 03peatepinki s(tri phenyl phosphi ne) pal | adi un{0) andPSOAIRIA102835

bi carbonate, in aqueous 10 dinethylfargam de at about reflux tenperature
to give 4-(pyridin-3-yl)-6-[(5 *

nmet hoxyi ndol e) 3-yl ] -7-(tol uene-4-sul fonyl)-7H pyrrol o[ 2, 3-b] pyri m di ne
(36); (ii) treatnent of (36) with agueous nethanolic potassium hydroxi de at
reflux to gi (ke r¢agtion ofEx2Mmplith Gethyhnpeyl® InOheProe0e0sf PAPICBOXEGRS 36phenyl44
(iii1) alkylation.of 7 anpl e ' 4. (2:4hl oroacetyl ) nor pholine in

t he presencep}b Hqsl%ed?ng%létm%&?]igg%t,ab?% lgfl)gr%}e}f)ﬁi/vl%%é’rmm de to give

2- [ 5- nmet hoxy-3-(4-(pyridin-3-yl)-7H pyrrol o[ 2,3- b] pyrimdin-6-yl)-indol -

Yot et (Y1, 5 EYAELE 8 T camppap o forl

attached to the 3 position of the indole ring and the group R2 is attached
E S/I I :\l; : N. O‘%(ihﬂ?ea’?m&? g% (IBB)Ovrv]iﬂ?a]:quteohues rrlxe[c-i]%gcl)lﬁz proltars]s%’lm El}ef\ rcr))ggee z?ctreefﬂxxt%cy gi]i/g {hrgléll!:ia
(34);
10 (iv) coupling of (34) with methylamine in the presence of O-(7-azabenzotriazol-1-yl)-1,1,3,3-
tetramethyluronium hexafluorophosphate and diisopropylethylamine in dimethylformamide to

give (35); and

(v) alkylation of (35) with 4-(2-chloroacetyl)morpholine in the presence of sodium hydride, in
15 dimethylformamide to give (V).

EXAMPLE 7

o]
The compound of formula (I), wherein Rlis 'CHz/U\ N/\ ,R2 is -OMe, R3 is
o}

3

R
— N~ \
\ VE the group k\ ’ is attached to the 3 position of the indole ring and
N N

\
H

20  the group R2 is attached to the 5 position of the indole ring, represented by formula (VI):



NNI NH\ N 10 (MII) is prepared as shown in the follow ng schene:
MeO MO Sr Br Etl, NaH "N I NH ~N\ N~ Tos Tos (26) (38) Cad O C/ Meo
(0) MeO Wo os@h63N, McOH NN NN PN H 1 Tos (VIIl) (39) PODGIRLO03695

PCT/ GB02/ 02835 - 45 (i) alkylation of_4326) with ethyl iodide in the
presence of sodium hydride, in dinmethylformam de to give (3 8); 5 (i)
reaction of (38) with norpholjine in a mcrowave oven at about 200C in
a,a,a- trifluorotoluene to N(39);, apdo(iii) treatment of (39) with
aqueous net hanol i ¢ pot assi hydroxi de at\reflux to give (M11). 10
EXAMPLE 9 6-(5- Met hoxy- 1H-1 idin-3-yl-7Hp r
[2,3-d]pyrimdine N MO NI

0]
(VD
is prepared as shown in the following scheme:
5
MeQ l N
Br Z

B

NZ HO” ~OH

Ny ) N\ NH

N -
o T s
Pd(PPhy),
(26) (36)
' KOH 5N, MeOH
I '
o
O
0
e —————
NaH, THF
(37)
v
(i) coupling of (26) with pyridine-3-boronic acid in the presence of
tetrakis(triphenylphosphine)palladium(0) and sodium bicarbonate, in aqueous
10 dimethylformamide at about reflux temperature to give 4-(pyridin-3-yl)-6-[(5-

methoxyindole)3-yl]-7-(toluene-4-sulfonyl)-7H-pyrrolo[2,3-b]pyrimidine (36);

(ii) treatment of (36) with aqueous methanolic potassium hydroxide at reflux to give (37,
Example 9); and
15



A sol ution of

6-1 odo-7-[ (4- net hyl phenyl ) sul fonyl ] -4-pyridin-3-yl-7H pyrrol o[ 2, 3-d] pyrimd
i ne [ 260WD,03Pefees ence Exanple 1] and PCT/GB02/02835
1-tent-butyl - car boxyl - 5- net hoxy- | Hi ndojse- 3- boronic acid 15 [178nyg,

Ref erence Exanple 12] in dinethylformamde (10nL) was treated with
palladiumte r j :
carbonate ( 8&'9?51@%1&“ df ?%%mﬁp@?ﬁ@eﬁ%%@%?gﬁ%ﬁ (%Hre gﬂhg éﬂ% %rgggf Sﬁglﬁl Fns
and al | oned thydridsoin ctlmethyifmmtireﬁpe‘rmqﬁ B-m&thexysole(pyrehin-deyb-drppypotd?.ad under
reduced pr ess e a L n wat er and et hyl

acet ate. The énﬁ‘?g%ﬂélg%(ﬁvm’qﬂa gj;ra hgp&ﬁ?{g% ed over nmagnesi um

sul fate and then evapor at ed under reduced pressure. The residue 20 was
subjgcted to flash col um chromat og 3RRYp silica eluting with a mxture
of ethyl acetate and methanol (95: g—&\%ﬂ%o gi ve

6- (5- Met hoxy-1| Hi ndol - 3-yl ) - 4- pyrl di n- 3-vl - gl—l-pyrrol o[ 2, 3- rimdine
(20ny)  dhe aompawnd pifotrsulsd). iwereiR | 840H QI R iy OG>, R¥ES hady/A) R, -theeremp

m nut es. EXAMPLE 10 25

4- Met hoxy- 6- ( 5- net hoxy-1 - et hyl - 1H-i ndol - 3-yl ) - 7H pyrrol o[ 2, 3-d] pyri m di ne
WO 03/ 000695 PCT/ GB02/02835 - 46 MO Ove / NIl V' V' \ NNNM HA
solution o

t hoxy- I-rrethyI-IH-indoI 3 yI) 7- [(4 met hyl phenyl)sulfonyl]

4- met hoxy:

-7H pyr¥ ol of2, 3xd ri.m din 6 meth

(20nm) v% H at @d wi t is 258k §§£ﬁ‘ﬁ#\r{’ﬁ§}ﬁ %‘ﬁ g%‘} t%L?pelgzc‘fia% ?‘r&?ture
was stirres”forN16 hours at roomtenperature and 5 refluxed 1 hour. The
sol uti on was evagor ated under reduced pressure and the residue partitioned
bet ween water and ethyl acetate. The organi c phase was separated, then

dri ed ovigys prfgios st thaimiolefribreprasedted ba fmalgdllDnder reduced pressure. The
residue was triturated with diethyl ether to give

4- met hoxy- 6- ( 5- net hoxy-1-nmet hyl -1 H-indol -3-yl -7THp rY

rol o[ 2, 3-d] pyri m dine (155ng) as a lid mp. = 184C. Ms: 309 [MH +. 10
EXAMPLE 11 4- Met hoxy- 6- ( 5- net hoxyEIiD indol-3-yl)-7THp ry

rolo[2,3-d] pyrimdine MO QMe

10
(VII)
is prepared as shown in the following scheme:
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O'S NN NN\VH HA solution of

4- met hoxy- 6- ( 5- met hoxy- | Hi ndol - 3-yl ) -7-[ (4- net hyl phenyl ) sul fonyl ] -7H pyrro
| o 2, 3- MWOdBpYIsPIn di ne [ 448y, Reference Exanple 5] in nmeChaaBek/otsBSnl) was
treated with potassium hydroxide (1.96g). The reaction mxture was stirred
for 2 hours at roomtenperature and the solvent was evaporated under
reduced pressure. The residue was partitioned between water and et hyl
acetate. The organi c phase was separated, then dried over magnesi um

sul fate and t(ﬂ)elkyhti«apdr(%ﬁ)@ﬂthwﬁd'éfodide('Hdﬂhepdsqnced$udiem hythede; msi due was

subj ect ed to, Ef colu tchrgggt ography on silica eluting wwth a 20

m xt ure of et c?gfl%’l’i“ 2 °Cy'eh ohexane (80:20, v/v) to give 4-nethoxy6-(5
- met hoxy- | H-| ndoI 3- yI) 7H-pyrro| o[ 2,3-d] pyri m dine (320ng) as a yell ow
solid mp. > EXAMPL

4- (5% Met hoxy(‘ll)l-’i—e?cﬁa’bf’f @@M %H@%O‘wsf%quwaﬁefwat fhiqu 2096F o400y - 71 p

rrol o 2, 3-d] wﬂdd%tgm@ty\gvgajgmg@% PCT/ GB02/ 02835 -47 H N Mo Mo N NN
me H A solution of

4- (5-met hoxy-1 -[ (4- net hyl phenyl ) sul fonyl ] - 1Hi ndol - 3-yl ) - 6- ( 5- met hoxy- | - net
_hyl -1 H 5111 treatment of f39 with aqueous methanolic potassium hydroxide at reﬂux to give (VII).

i ndol - 3-yl) - B 4- nmet hy enylgsulfonyl]- H-pyrroro[z 3-d] pyri mdine [93ny,
Ref er ence Exanpl e 9] in methanol (5nmL) was treated with potassium

hydnrgxi de (249ng). The reaction m xturggXgprghirred 5 for 16 hours at room
t enper ature The sol ution was evapor at d unaer reduced pressure and the

r esi due 6-(paMq 4d¢ pényidingiyl-Adeymele 2dpwimidine The or gani ¢ phase was
separ at ed, then dr| ed over maghesi um sulfate and then evaporated under
reduced pressure. The residue surifiedyag HPLC to give

4- (5- met hoxy- 1 Hi ndol - 3-yl ) - 6- t hyl -1 Hindol -3-yl)-7Hpyrrolo
r2,3-dlpyrimdine (9ng) as a LCMS (Method B) RT = 3.15
m nutes. 10 REFERENCE EXAMPLE 1

A solution of 6-iodo-7-[(4-methylphenyl)sulfonyl]}-4-pyridin-3-yl-7H-pyrrolo[2,3-d]pyrimidine
[260mg, Reference Example 1] and 1-fert-butyl-carboxyl-5-methoxy-1H-indole-3-boronic acid

15  [178mg, Reference Example 12] in dimethylformamide (10mL) was treated with palladium tetrakis
triphenyl phosphine (13mg) and sodium hydrogen carbonate (8mg). The reaction mixture was stirred at
reflux for 2 hours and allowed to cool to room temperature. The solution was evaporated under
reduced pressure and the residue partitioned between water and ethyl acetate. The organic phase was
separated, then dried over magnesium sulfate and then evaporated under reduced pressure. The residue

20  was subjected to flash column chromatography on silica eluting with a mixture of ethyl acetate and

methanol (95:5, v/v) to give 6-(5-Methoxy-1H-indol-3-y1)-4-pyridin-3-yl-7H-pyrrolo[2.3-d]pyrimidine

(20mg) as an amorphous solid. MS: 342 [MH]*, LCMS (Method A) Ry =2.57 minutes.

EXAMPLE 10
25  4-Methoxy-6-(5-methoxy-1-methyl-1H-indol-3-y)-7H-pyrrolo[2.3-d}pyrimidine




6- 1 odo- 7- [ (4- net hyl phenyl sulfonyl]-4-pyridin-3-yl-7Hp rrolof

, 3-djpyrimdine To a sol ution of

7-[ (4- metWolophersys ) sul f onyl ] - 4-pyri di n-3-yl - 7H pyrrol o] 2, BCa]lgBoeiozd3di ne [ 1
g, Reference Exanple 2] in tetrahydro_fﬁ[an (20nm.) at -78C was added drop
w se a solution of butyl 15 lithiumin hexane (2nL, 1.6M under inert
atnosphere. The solution was stirred at that tenperature for 1.5 hour and
i odine (796ng) was added. The reaction mxtuye was stirred at -78C for
another 1 hour and allowed to reach roomtepperature. The reaction m xture
was partitioned between ethyl acgta us sodiumsul fite sol ution.
The organi c phase was separat ed magnesi um sul fate and

t hen evaporat ed under reduceleorEs : G
col um 20 chr omat ography on siuc/a, el N\Wi jgh a gradient of ethyl acetate
and cycl ohexane (50:50, to 100,~wy7V) N\to give the title conpound (260ng) as
an anorphous solid. Ms: 477 [MH +. LCNp (Method B) RT = 3.26 m nutes.
REFERENCE EXAMPLE 2 25 7-[(4- Met hyl phenyl

sul f onyla] softriBy bf AinBthdzyb-(SLitetayty- Dhefhgl- B1-6HdpYI -y 170 [ N@ethy IBRdnyHduEBnAf-7H-

4-chl oro- 7-&&4- met hyl phem{l )sul fonyl | - 7H pi/_rrol o[ 2, 3- dl]1 yrim di ne [4g,

Ref er en®¥rolellgndipaimifling hif | pgeRef§rencs.] 9‘?“?18)‘} ingesithanel (@%‘F‘ g‘yaSitWated with

t et r ahy de@fsuinydboh@UTh 53 YyerBhe e RALE Fhirt KaP @l rhed dbrumhotu8lef BKinSemperature and

tri phenyl phosphi ne (0.65g) and potassium carbonate (3.59g). The sol ution
was BtiFe ecb{)théfThwolume%@vmt%d wder redusprbpratsnis anshtheresidig perEtoessur e.
The res 'bg%eﬂ‘@ﬁer%ﬁte{h?l R06A. B8t YBENC FldY b AepiAbEe dRA dRBHoRE aghesilRGuRAgaNi C
phase was separated, then dried over magnesium sulfate and then evaporated
under r etdieveporptedurrer eeduced ereswrd. dheropdae windineatedvithiethyltegher fogiYe col umm

C.hr onat ggp 4, @-n?étlldx 3.0 33100049 im'ainéﬁlﬁg}n@tdsraggl\m th a
m xture ) V) and a xttUre of ethyl
acet at e pgpe 18a%c hehievangrn(®0: 50, v/v) to give the title conpound (2.5g) as
an anorphous solid. Ms: 351 [MH +. LCVM5S (Method B) RT = 3.05 mnutes. 5
REFERENCE EXAMPLE 3

4- Chl oro- 7-[ (4- met hyl phenyl ) sul f onygxavidieymnirol o[ 2, 3-d] pyrimdine A
solution of 4-chloro-7H @/,rrol o[ 2, 3-d] pyrimdine (Reference: Cerster, John
F. : Hi AsYiebexyen(SHneth H-ingplid-w i /Hpytrela.3d lpyrimidiisend, Leroy B. Study of
el ectrophylic substitution in the pyrrol oy 3- d]pyrimdine ring. J.

Het erocycl. Chem (1969), -(2), 207-213) (20g) andpara-tol uene

sul fonyl chloride 10 (28.69g) in toluMene (IL s treated with a solution of
sodi um hydroxi de (50g) in water (4§ Det rabutyl anmoni um sul fate
(462nmg). The solution was stirread v t roomtenperature for 2
hours and partitioned between et hyl/ acetat\s gnd brine. The organi c phase
was separated, then dried over gnedj um sul fat e and then evaporated under
reduced pressure. The residue was subjacted to

A solution of 4-methoxy-6-(5-methoxy-1H-indol-3-y1)-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-
15  d]pyrimidine [448mg, Reference Example 5] in methanol (15mL) was treated with potassium
hydroxide (1.96g). The reaction mixture was stirred for 2 hours at room temperature and the solvent
was evaporated under reduced pressure. The residue was partitioned between water and ethyl acetate.
The organic phase was separated, then dried over magnesium sulfate and then evaporated under
reduced pressure. The residue was subjected to flash column chromatography on silica eluting with a

20  mixture of ethyl acetate and cyclohexane (80:20, v/v) to give 4-methoxy-6-(5-methoxy-1H-indol-3-y1)-

7H-pyrrolo[2.3-d]pyrimidine (320mg) as a yellow solid m.p. > 260°C. MS: 295 [MH]™.

EXAMPLE 12
4-(5-Methoxy-1H-indol-3-y1)-6~(5-methoxy-1-methyl-1H-indol-3-yD-7H-pvrrolo[2.3-d]pvrimidine




flash col um chromat ography on silica eluting with a gradi ent of ethyl
acetate and cycl ohexane (50:50 15 to 80:20, v/v) to give the title conpound
(2.5g) aswaospobicgs m p. = 143C. LCMS (Met hod B) RT = 2.78 PRIIMGRRH2835
REFERENCE EXAMPLE 4

4- Met hoxy- 6- ( 5- met hoxy- I-rrethyl-ll—l-lndol - 3- yl)-7-[(4-met hyl phenyl
sulfonyl]-7H 20 p rrolo[2,3dl pyrimding To a solution of

4- met hoxy- 6- ( 5- met hoxy-1 H-i ndol - J - [ (4- g&t hyl phenyl ) sul fonyl ] - 7H
pyrrol o[ 2, 3-d] pyri m di ne [ 448+ er gnce Exal e 5] in dinethylformam de
(20nL) was added the sodium hydride 44ng, gi spersion in oil) and

nmet hyl 1 odide_(156ng) under inert at sphere. e solution was stirred for
1 hour at roomtenperature and the gidl RS evapor at ed under reduced 25
pressure. The residue was partitioned wat.er and et hyl acetate. The
organi ¢ phase was separated, then dried QIver magnesi um sul fate and then
evapor at ed under reduced pressure. The residue was subjected to flash

col um @hwobmiat ofF-Ephsthany- b[(ﬂmmymlhemﬂ)s@fmwmﬂHanddlztyh}@(Sehetmﬁyyll -metbdtldf-e and

| ohex it h
7 SN % e el R Bl e AR el
EXAMPL E1r5metﬂadkib¢5hﬂ)} waﬁtréeﬁadmﬁlhm@mlﬁrhl—hydldmlkie @49ing). Thé (edetrmtnhxture was stirred
|| phenyl) sul f
6 Pog0 S8 RER Y ok iette Mg seluf ot R A TR apd e rsvichf ne

[ 1. 989, parebed daveeitiyiptaaté indwaer. The orgamc phase was separated then dried over

l-tert-butyl -car rrethox - 3- bor crd [1..269,
Fof or enGBLAS DR B0 310 i ORGE N PG e erep o T ot vectbbeChelBG ivel y
Wi th a gatul(@hethoxRUHGAS3SOLAIS RS- 1SBethyMARIngar AN Ay ibIeN?13) J3REhnidine
pal | adium tetrakis triphenyl phosphine (165ng). WD 03/ 000695 PCT/ GB02/ 02835
-49 The (YreR et & gum.ri¥ISt424 EMRIEE. ISIMS (Methed BYRf+ 3XS fagnute8. hour s and t he sol vent
ﬁvaporat ed under reduced pressure. The residue was partitioned between
thy acetate and water. The organi c phase was separated, then dried over
magnesi um sul fate and then eva@w__&ﬂ_ced pressure. The residue
was subjsec(}e ca cel uting wth a
i Xt ur e ot e W1 V) to give the title
conpoundo @]solﬂg()n c&fSi [64 glbﬁylpﬁcﬂiyl)dllfonylﬂ}él—'pyﬁ(ﬁﬂ-@yl-ﬂ/ﬂ pyﬂﬁmp 3-idy rim R ERENCE

ETANPLE % I oy ) ré r of (a %E 9 %‘I Xl!etssa% do cprxlla ste a sgu’uon of butyl
r ~r ol of 25THfY ai“l’?il ‘éi yle L "
4- s hoXiyhivin [n(txarR iyl phevydndstinéomytolphéild: Dbéfslbmrh@lﬁ RaSstife@ YT thatkehhpeeandre fo2 30,

1.5 hour and iodine (796mg) was added. The reaction mixture was stirred at —78°C for another 1 hour

and allowed to reach room temperature. The reaction mixture was partitioned between ethyl acetate
and aqueous sodium sulfite solution. The organic phase was separated, then dried over magnesium
sulfate and then evaporated under reduced pressure. The residue was subjected to flash column

20  chromatography on silica eluting with a gradient of ethyl acetate and cyclohexane (50:50, to 100, v/v)
to give the title compound (260mg) as an amorphous solid. MS: 477 [MH] . LCMS (Method B) Rr=

3.26 minutes.

REFERENCE EXAMPLE 2
25  7-[(4-Methylphenyl)sulfonyl]-4-pyridin-3-yl-7H-pyrrolo[2.3-d]pyrimidine
A solution of 4-chloro-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyrimidine [4g, Reference

Example 3] and diethyl-3-pyridyl-borane (2.1g) in tetrahydrofuran (180mL) was treated with palladium

tetrakis triphenylphosphine (0.65g) and potassium carbonate (3.59g). The solution was stirred at reflux

for 24 hours and evaporated under reduced pressure. The residue was partitioned between ethyl acetate
30  and brine. The organic phase was separated, then dried over magnesium sulfate and then evaporated

under reduced pressure. The residue was subjected twice to flash column chromatography on silica



Ref erence Exanple 7] in tetrahydrofuran (35nL) at -78C was added drop w se
a solution of butyl Ilithiumin hexane (5nL, 1.6M under inert atnosphere.
The sol utwonsmers9stirred at -70C for 1 hour and iodine (2CIEB2MS5added.
The reaction mxture was stirred at -70% for another 1 hour, allowed to
reach roomtenperature and partitioned between ethyl acet ate and aqueous

sodi um t h dried
over  mmonank bl 28ihieaPeniIEede oL HERLE) ROARD AR STRALA' Pt U %G1 e
the tit |cﬁcl6}féﬂ’(zﬁﬁléﬂﬁ5((, z/vfﬁ&ggwease afle GRRPLRIQYS ﬁd@lahdmo%eusésﬁh MH;&} [Ne@V5
(Met hod N};S nut es. REFERENCE EXAMPLE 7
4- Vet hox{ q%%h%ﬁ)®1 pﬁt—?ﬁ)‘?}“)‘%‘?ﬂ fonyl]-7Hpyrrolof 2, 3 d] pyri mdine A
sol ution of 4-nethoxy-7H pyrrol o[ 2, 3-d] pyrim di ne [1 29, Reference Exanple
8] and para-toluene sulfonylchloride (1.77g) in toluene (60nL) was treated
W th5a sol ution of SOdI um hydr GERERENCFXRAMBRLE®at er (30nL), and tetrabutyl
anmoni up §! . h o . |rr.ng| gorously at room

; ‘ POhET een-ethyl acetate and brine.
The or gamgomuphn asecMas 'H—Epﬁ&ﬂhﬁ[ﬁ atdg;@rmﬁdmm(mfer@de @&ester)URHMNE S Hiflshaw) Baabaa and

col um' %ﬁhﬁﬁyﬁaﬁﬁé bR LEeE Rt SR DU Hrhogh aeNg ok at

and cydimhiexdaneifgb HefbrécdcBOheth) (1960) 1(2), 202 V3 (103§ add M@m@ﬂmﬂmylélﬁ@r?d%g)

| t
30 %@m@%ﬁ%&ous R éghwa%r%g Wdtk;?l\s/;ﬂéﬁ ﬁwf%wpéw%mﬂ%gﬁpwdwa%@ﬁemQ 38 0t | on
of sodi wiabRy QP& eRA(@hntdy. atebdgidaarak 'stﬂ?ed\%éﬁ‘odsgeht SR tbiiperaAGie fbiD

met hanol  (100mL) . under an inert atnopsphere

4- chl or §ore RSB s e 5w HPiierad blpz@r e Flsrfeganic Rbasesyas sepapidnthen dried

H nshaw,y SKRadstintsulfal@@Ri hen eV2pbrafRd ulder re-ﬁgé@@ flGwe HBE AY¥idRe wal dBh¥ct®d to
el ectrophyl iC 35 substitution in the pyrrolo[2,3-d]pyrimdine ring. J

Het er oc yleth cotymaghrqmptrggphy oy sijica ghging ydthy araliegdf ethyt Aestasondicydehexens (54:5¢ r ed
at §5C §pko AP I v ARLifid\ehpBd b 5L ARG ol er 484 D5 hge.
W0 &3/ 0008 B AT S thoBaid o SEhtk or%g‘ﬁ’?’?ﬁphase@%ﬁ@&ﬁ% S‘drt%'éﬁ
dri ed owgfiutgsagnesi um suI fate and then evaporated under reduced pressure.
The resi due was subjected to flash colum chromatography on silica eluting
with a mxture of ethyl acetate and cycl ohexane (50:50, v/v) to give the

title corrpound (1.29) as an arHPRENEESHAMPLNYG: 150 [ MH +. LCMVS (Met hod
B) RT = 2 9 mnutes. 5 REFERENCE EXAI\/PLE 9

adol
hyl 24 H- 'Dm&bm%ﬂ]ﬂv)lmkme
To a solution of 4-methoxy-6-(5-methoxy-1H-indol-3-yl)-7-[(4-methylphenyl)sulfonyl]-7H-

5- met hoxy- | - net

pyrrolo[2,3-d]pyrimidine [448mg, Reference Example 5] in dimethylformamide (20mL) was added the
sodium hydride (44mg, 60% dispersion in oil) and methyl iodide (156mg) under inert atmosphere. The
solution was stirred for 1 hour at room temperature and the solvent was evaporated under reduced

25  pressure. The residue was partitioned between water and ethyl acetate. The organic phase was
separated, then dried over magnesium sulfate and then evaporated under reduced pressure. The residue

was subjected to flash column chromatography on silica eluting with a mixture of ethyl acetate and
cyclohexane (30:70, v/v) to give the title compound (260mg) as an amorphous solid. MS: 464 [MH]™.
LCMS (Method B) R = 4.39 minutes.

30

REFERENCE EXAMPLE 5
4-Methoxy-6-(5-methoxy-1H-indol-3-y1)-7-[(4-methylphenyl)sulfony1]-7H-pyrrolo[2,3-dIpyrimidine

A solution of 6-iodo-4-methoxy-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyrimidine [1.98g,
Reference Example 6] and 1-tert—butyl-éarboxyl-s-methoxy—1H—indole-3—boronic acid [1.26g,
35  Reference Example 12] in dimethylformamide (40mL) was treated successively with a saturated

aqueous solution of sodium bicarbonate (10mL) and palladium tetrakis triphenylphosphine (165mg).



[ (4-meth | yphenyl)sul fonyl]-7H pyrrol o[ 2,3-dl pyrimdine To a solution of

4- (5- met hoxy- 1 -[ (4-nmet hyl phenyl )sul fonyl]-1Hindol -3-yl)-6-(5-nethoxy-IHin
dol - 3- 10w@lopaTo6px 4- met hyl phenyl ) sul f onyl ] - 7H pyrr ol o[ 2, 3PdrfgBoRess ne
[270ny, Reference Exanple 10] in dinmetfeyl formam de (10O1l) was added the
sodi um hydride (10ng, 60% dispersion in oil) and methyl iodide (0.025n)
under | AEC oo RlMSRIR Gas sTRGH AR WAR o5l blsEerd Has SOpBAE Sndth BT
tenperature an e solvent was evaporated reduced pressure.

r esi due pwagirg Ah¢ residomeds maﬁmgifbewmeepthameta@tahﬁywafaceifaﬁt @gmlmpmq;egaw c phase
eSS CPIALEY, ol SRt S GRANSSL D SHLEALA AR AER SYaROTAL Selidke
under reduce ressure eS| ue was subjected

chr onat ogs arbmted o Bash |cclame Ichntomla@gramb)t dn sahqmeklttlug mtbh rrexthlylof e@hﬂtaaaae amdtl

cycl ghexa 50: t he t phous
ol 8. s Yieo. Yt el el SERRH Kb B PR e A L
10 20 vy

4-(5-I\/Et[ho>]<v | -[ (4- met hyl phenyl ) sul fonyl]-1Hindol -3-yl)-6-(5-nmethoxy-IHin
dol -3-yl)-7-[(4- nethyl phenyl)sulfonyll-7Hpvrrolo [2,3-d]pyrimdine A

sol ution of REFERENCE EXAMPLE 6
4- chl or o- 6- |odo 7 [(4 rret hyl phenyl )sul'ronyl]l /Hpyrrol o[ 2, 3-d] pyrimdine

[1. 729, Ighehylspifonyl]-7H-pyrrolo[2.3-d |pyrimidine

1 tept - | _ _ Ref erence
ang) ""‘%ﬁf%ﬂﬁ%&qﬂ et %ﬂ*ﬁf *%%ﬁg‘pﬁ%ﬂgﬁ%ﬁ%ﬂ"@%‘s@ AR dne o

S at u r at &éfewcaﬁmmlﬁﬂ]smtemh}dmfman €0 diLapt BBt Awhoaldeddrp® wisaha polaineh @idbtyAdi um

t et r aki p r 8AC e at

et ax s PSARSREPTRAS ulddh i apbihere SRELN B ThheA BT GRFTHESD

The r esiaddiadina$2.¢@) tvias addadd'hb eiaMmlamrwwasaUHecaaterﬁ?cfovmomer 1 Hdve, abipgedhioc

gggzs Wa%iuh roaaH] [ age(:?a re aniﬁarg Eone gt\é’%é]\}a ciind a e? uénd &H{lefo‘?l‘% Teodiind%lofqg Lo p%eat ed

chr afat @gnaip fpyase was sdpaxa&dﬁhut drreg owﬂnlragaesmnxstwfa‘e aod thed h&gﬁboﬁtbéhﬁdeeredm@d 30

cycl ohexane (30:70, v/v) to give the title conpound (270 as a

718 [Mﬂpmssmﬂvswe(ti\mﬂmm%@ a4 Aapheus solg: ethod

4- Chl or%agk-gj idutd- met hyl | phenyl ) sul fonyl | -7H- pvrrol o[2, 3- d] pyri ni di ne
0 PCT

WO 03/0 G802/ 02835 -51 To a sol ution of

4-chl oro-7-[ (4- met hyl phenyl ) sul fonyI]-?H—pyrroI o[ 2, 3-d] pyri m di ne [5. 4q,
Reference Exanple 3], in tetra Fﬁﬁ )7 at -78C was added drop

wi se a solution of butyl Iithiur¥ Frexe 1 nL, 1.6M under inert

at mpg pherdethdhier- ﬁmnwmvﬁiﬂemulﬁwmnﬁcbvablom?ﬁ@tﬁﬁmldﬁqehours and iodine (8.99)
was added. The reaction_m xtu at -78C for hours, and

al | oned 4 whrt@a@ﬁ4-sﬂel;h9w&1malp%w]@yrlrmﬁ@e r[b%& RebrenaT li%ﬁmpée $lged prarieligned
bet ween satfénylchﬁﬁaé @tﬁgﬁiﬂ%l@é}x‘é‘?&h&&)%@ bRd wih 4 bdiRion Ok WdidNhydeiniRd3 O¥ah
magnesi um sul fate and 't he sol vent ‘'was evapor ated under reduced pressure.
water (30mL), and tetrabutyl ammonium sulfate (27mg). The solution was stirred vigorously at room
temperature for 4 hours and partitioned between ethyl acetate and brine. The organic phase was
25  separated, then dried over magnesium sulfate and then evaporated under reduced pressure. The residue
was subjected to flash column chromatography on silica eluting with a gradient of ethyl acetate and

cyclohexane (50:50 to 80:20, v/v) to give the title compound (2.23g) as an amorphous solid. MS: 304
[MH]". LCMS (Method B) R = 3.88 minutes.

30 REFERENCE EXAMPLE 8
4-Methoxy-7H-pyrrolo[2.3-d]pyrimidine

To a solution of sodium methoxide prepared by adding portion wise the sodium (2g) in methanol

(100mL) under an inert atmosphere, was added 4-chloro-7H-pyrrolo[2,3-d]pyrimidine (Reference:

Gerster, John F. ; Hinshaw, Barbara C.; Robins, Roland K.; Townsend, Leroy B. Study of electrophylic
35  substitution in the pyrrolo[2,3-d]pyrimidine ring. J. Heterocycl. Chem. (1969), -(2), 207-13.) (3.5g).

The solution was stirred at 65°C for 16 hours and then partitioned between ethyl acetate and brine.



The residue was subjected to flash col um chromat ography on silica eluting
with a gradient of ethyl acetate and cycl ohexane (50:50, to 100, v/v) to
gi ve the wotoBeomsesrpound (1.52g) as an anor phous solid. MBCTABD2MIF+. LCMVS
(Method B) RT = 4.26 minutes. 10 REFERENCE EXAMPLE 12

1l-tent- butyI car boxyl 5- met hoxv- 1H i ndol e- 3-boronic acid A stirred sol ution
of 3-br QX g,

Ref or end i ORE S Vi PORAEq R RO baaREhsylo Mo B wiag S |

t r eat ed radutdd m‘e‘sslbelfT)hb hmrdae &ag dbjebtedrio) flasii Boltune nhrometogaplyrn-silzd Elutingiwithen

treated with utlon e 9 2M  whi | st
keepi ng "PHECO gﬁ%qraﬁ?tﬁtfém ‘(’ayc hexa@%éo E‘Bn ?ﬁ? ge°d 313@1%%%&%@%%%? ete the
m xture h&MslsOMEdrs: 190 ibﬁ)ﬂﬂ ét}Q)d L enpafiafiddr € over 1 hour and
quenchedwg? thseS addi ti onn%?w: ce (M Fi?(mf' or garlu cs were renoved under

redused pressure and the resi due was part| ti oned between ethyl acetate
(500 nm.) and water (400 niL). TWS dried over nmagnesium
sul fate and then 20 evaporat ed e conmpound as a cream
col our ed-(s-oldtigh jlaam}meﬂk(ﬁnhﬁﬂzﬁsiﬂﬂfm1ﬁ indoCASI)-6L(§ah dilacky-Tymdey 1=t Alin@A-3mg AT es.
.éndole 1-carboxylic acid, tert-bu

qme 0g) in dry di methylformamde
(150 nL)roatsomﬂm @frm.(st@am&atw-ﬂ\emmenwﬁﬁﬂoﬁm “NLIODB GO 6AS-hAh T FRinAGISE S €

ensuring the tenperature_ di bove, 30 The ur reat ed
B 2B eV RO Pt A Py o T A Ky REseh Al £ sg)
f ol | owed;i¥hyRforrsaphitd ¢ g@ﬂm fvaslidabLihb sddittny hﬁﬁrﬁl@-(lﬁ)@@%@% Gﬂsgﬁéloﬁ A oil§ ¥nd methyl

rn or

di met hyl f or ram de ( and stirring was caontl nued a further 4

hour s. weder@&%im@nmﬁfrx@ %mmerév%éialaﬂwwr%@rrléé?taw ToRAR e BREPIS oned
30 bet V‘@ﬁ@thggayént %@év@ﬁ&a’c@g trPineMe)iu&H rMREE Thé 2Hudds patRRnATBLBRLE wakY §d WaS
extracted wwth ethyl acetate (10 . The conbi ned organi c_phases were
washed whyhaogfateclhe prggoicphyse “tahéemaWefiﬁ oy dried overnapgnepium sulfaiggndither evagorated

rrag RgSi l&ﬁ&eg ?%i{ugetél?)é%ﬂﬂ t’[h’\@'?es @R/Q§ ﬁltb%gted Ichﬁasﬁ @&hﬂl‘l‘@hr\ﬂﬁﬁogﬂd{%ﬁﬁtsﬁf&a%&nﬁ ash

colum c on 5| a mxture of pentane and et hyl
acet at e withg/mixtuyg Q/f)eﬂ!b'bacgtateemd méoltemnle Q‘:M@mml etBe Utdp compounde PGl 4seds

e Sl N

I nhibitory effects of conpounds on Syk ki nase were determ ned using a
ti me-resol ved fl uorescent

REFERENCE EXAMPLE 10
20  4-(5-Methoxy-1-[(4-methylphenyDsulfonyl]-1H-indol-3-y1)-6-(5-methoxy-1H-indol-3-y])-7-[ (4-

methylphenyDsulfonyl]-7H-pyrrolo[2.3-d]pyrimidine

A solution of 4-chloro-6-iodo-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyrimidine [1.72g,
Reference Example 11] and 1-fers-butyl-carboxyl-5-methoxy-1H-indole-3-boronic acid [1.26g,
Reference Example 12] in dimethylformamide (36.5mL) was treated successively with a saturated

25  aqueous solution of sodium bicarbonate (9.1mL) and palladium tetrakis triphenylphosphine (0.3g). The
reaction mixture was stirred at reflux for 2 hours and the solvent was evaporated under reduced
pressure. The residue was partitioned between ethyl acetate and water. The organic phase was
separated, then dried over magnesium sulfate and then evaporated under reduced pressure. The residue

was subjected to flash column chromatography on silica eluting with a mixture of ethyl acetate and

30  cyclohexane (30:70, v/v) to give the title compound (270mg) as a gum. MS: 718 [MH]*. LCMS
(Method B) R = 4.44 minutes.

REFERENCE EXAMPLE 11
4-Chloro-6-i0do-7-[(4-methvlphenyDsulfonyl]-7H-pyrrolo[2.3-d]pyrimidine




5 assay. The catal ytic domain of Syk kinase (residues A340-N635 ) was
expressed as a fusion protein in yeast <cells and purified to honogeneity.
Ki nase acwowsogewms determ ned in 50mM Tri s-HCO buffer pHPZTAGBOZE3AI Ni ng
50mMM NaCl, 5mM MgCl2, 5nmM MhCl 2, 1M adegosi ne tri phosphate and 10M
synthetic 10 peptide Biotin-( R -Al ani ne)3- DEEDYEI PP- NH2. Enzyne reactions
were ter I TA,
o 7. 0 8Ptk - 3CL bR Rny AL PO AL A it o RIS
phosph oﬁxemf)he 81, amteirdudsofigan{9agd) ed-78% 'aaseidd@birumwcsc yptlatian of EutyN)thluﬁeat ures
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i nvention inhi b|t syk activity with 1C50s in the range 1 mcronolar to 100
20 nanonth:a#B4 MHIARGMeMsthefU DR Tégbatimitest i on of Rat Basophilic | eukenia
(RBé cells 2.1 Cell culture, labelling of RBL-2H3 cells and performance
of say. 25 RBL-2H3 cells are maintained in T75 flasks at 37C and 5%CQ2,
and passaged every 3-4 days. T(REFHREN@E'[E)QQMPEE 1> m trypsin-EDTA is used
to rinse the flask ongce, then 5 m tryp5|n is added to each flask, and

i ncubat ed<EaP™P 2 = le- acid ol |'s are transferred to a
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of wel I(Method G2Rerdi0ianindies. assay background. After the 30 mnutes

i ncubation, the supernatants are

REFERENCE EXAMPLE 13

3-Bromo-5-methoxy-indole-1-carboxyvlic acid, fert-butyl ester

25 A solution of 5-methoxyindole (10g) in dry dimethylformamide (150 mL) at ambient temperature was
treated with bromine (4 mL) dropwise ensuring the temperature did not rise above 30°C. The mixture
was treated immediately with triethylamine (28 mL) and 4-dimethylaminopyridine (0.5g) followed by a
solution of di-fert-butyldicarbonate (18g) in dry dimethylformamide (80 mL) and stirring was
continued for a further 4 hours. The reaction mixture was evaporated and the residue was partitioned

30  between ethyl acetate (250 mL) and water (200 mL). The aqueous layer was extracted with ethyl
acetate (100 mL). The combined organic phases were washed with water (100 mL), then with brine
(100 mL), then dried over magnesium sulfate and then evaporated. The residue was subjected to flash
column chromatography on silica eluting with a mixture of pentane and ethyl acetate (19/1, v/v) to give
the title compound (23.4g) as a colourless solid, m.p. 111-112°C.
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transferred to a new 96-well plate. Add SO1 supernatant to each well of an
assay plate. Add 1001 of 5 substrate solution to each well and incubate at
37C for 9womsmoises. Add 501 of 0.4 M glycine solution toPsTagBoRiozs3seacti on
and the plate is read at 405 nmon a Mypecul ar Devices Spectraiax 250
plate reader. 2.2 Calculation of results 10 (i) The nean SD of each set
of triphy§drRoEsTPRRERAEMWG] 8¢k (i1) Maxi mum response was the positive
control "wef s contal ning antigen (100Ong/ m.) but no conpound. (iii) M ninmm
response was the control wells containing buffer (no antigen) and no
compoung. yAnod el t5 BHLLIAS 6 ¥ ESe @S the maximum (100% and ni ni mum
(0% values respectivety, t expertnental data was calculated to yield a
per cent dgpdbify ¢ffeets vhsanmommdsen$ok smafedesd dptamadd Wingoimne-odsdlved Nioredeahos e
respgnse_curve was plotted and the 1C50 of the conpound was cal cul ated

usi ng Pri S G aphPad software and nonlinear |east squares regression
anal ysis. 20 Conpounds of the invention inhibit antigen-induced

d lLati f . Rat hilic | ) L | | h. EC5 in th
oo 0B kil dsritin 555 R i SR 005 bRl tior g Yoty
VWHAT | ScéllsAhd/Bhiifie:to Homdesatypiinass a@tfivityh?s deemiihe Ci(RS(gﬂl\/IZTrlR-YI—;@ Hﬁffeﬁpé—; )“aQ |5 7
N2 N15HR wh RI ts_hydrogen, -C(=0) - , -C(=0) - OR5,
NS0z Ny cayning SEOS Fer T, et Dy e Nl B ensiing TRt k] QR ghaegs

| kyl, al k) [ . het | kvl | | r...10
o it O e L LR PR i o, o

from ar %bffer%ﬁtlaﬁﬂllg oy KF, 133mM EDTA, pH 7.0, containing a streptavidin-X1.665 conjugate and a

monoclonal phosphospecfic antibody conjugated to a europium cryptate (Eu-K). Features of the two
fluorophores, XL-665 and Eu-K are given in G.Mathis et al., Anticancer Research, 1997, 17, pages
3011-3014. The specific long time signal of XL-665, produced only when the synthetic peptide is

15  phosphorylated by Syk, was measured on an LJL Biosystems Analyst AD microplate reader. Inhibition
of syk activity with compounds of the invention was expressed as percentage inhibition of control
activity exhibited in the absence of test compounds. Particular preferred compounds of the invention

inhibit syk activity with ICzqs in the range 100 micromolar to 100 nanomolar. Especially preferred
compounds of the invention inhibit syk activity with IC5¢s in the range 1 micromolar to 100

20  nanomolar.

2. Antigen-induced degranulation of Rat Basophilic leukemia (RBL) cells

2.1 Cell culture, labelling of RBL-2H3 cells and performance of assay.
25
RBL-2H3 cells are maintained in T75 flasks at 37°C and 5%CO>, and passaged every 3-4 days. To
harvest cells, 5 ml trypsin~-EDTA is used to rinse the flask once, then 5 ml trypsin is added to each
flask, and incubated at room temperature for 2 minutes. Cells are transferred to a tube with 14ml
medium, spun down at 1100 rpm RT for 5 minutes and resuspended at 2x10°/ml. Cells are sensitized
30 by adding 1pl of DNP-specific IgE to every 10 ml of cells. 200ul of cells are added to each well of a
flat-bottom 96 well plate (40,000 cells/well), and the plate incubated overnight at 37°C and 5%CO.

The next day compounds are prepared in 100% DMSO at 10mM. Each compound is then diluted
1:100 in assay buffer and then diluted further in 1% DMSO-assay buffer to obtain final concentrations
of 0.03-30pM. 80pl assay buffer is added to each well, followed by 10pl of diluted compound.

35  Incubation follows for 5 minutes. 10ul of DNP-HSA (100ng/ml) is added to each well and incubated



cyano, hal o, heteroaryl, heterocycloal kyl, -CHO or a 5-, 6- or 7-nenbered
cyclic acetal derivative of such -CHO -C(=O-NY | Y2, -C(=0-0R5, -NY I
Y2, - N RoWOGEH@6IR7, -N(R6)-C(=0) -NY3Y4, -N(R6)-SO2-R7, PHIREB28885NY3Y4,
-OR7, -C(=0-R7, hydroxy, alkoxy and cajboxy; R2 represents one or nore
groups selected from hydrogen, acyl, al kyI enedi oxy, al kenyl, al kenyl oxy,

15 al'k o

it ?O, yg%h C@E&(gz)ﬁwgmnn@%(Aso%%ﬂ 1@@@3&%&& po%ﬁp%&ﬁ?&és%dggcl Ya set of

- N( R6) - GerIb-dbiéanifls totdNtdbe. A sfabtheFbntrol; NARGIfereRedd 6f DNNIROA 10338thbNBYdE

- S02- NY I Y2 and -ZR4; R3 represents H, cyano, hal o hydroxy, nitro, R4,
NY1lY2, ¥2 to de@(m.x@ thmfgay b@?g{@deﬁ ert @anpnpzl athq(%yupg(na@ts 273

- N( R8) %ﬁs@rrew a'fow 9%&&3%&@( A@hS@B@upertﬁ%t H\é%é@wel%f an %&ay M@B)Adﬁqgopﬁegf or
R3 represents aryl, heteroaryl, alkenyl or alkynyl, each optionally

subs?i t stbstathyoleivn ‘togachuyvel an¢ mgmtte a8 81°6dped) hinpies. aMd S0t pyEhOM dipding, ‘

hydr oxy I e S,
CNYI Y2 sglﬁ?%??t@ 416 §$n Jn%?%é%l&%}s&gd 419 on N%&@ll&maY ewqr_ﬁ)ax ZQQ
- N(R6) - Bla@-reeder. - N( R6) S02- NY3Y4, -S02-NY I1Y2 and -ZR4; 25 R4 represents
al kyl, cycl oal kyl or cycloal kyl al kyl each optionally substituted by one or
nore groups selected fromaryl, cycloal kyl, cyano, hal o, heteroaryl,
het er ocgel@#dulayiby ofrgdiltexy, -CHO or a 5-, 6- or 7-menbered cyclic acetal
der? ative of such -CHO, -C(=0)-NYIY2, -C(=0-0R5, -NYIY2, WO 03/000695

02/ 02835 - 55 -N(R6)-C(=0 -R7, -N(R6)-C(=0O)-NY3Y4, -N(R6)-S02-R7,
- N( R6) - 8)2hd\i{eaYids S Gmcmmdofmgnea@)wﬂz w&ﬁeztlaﬂd?éh is optionally interspersed
with a gr&\g selected fromO0, .S(O and NR6 R5 represents h%/drogen
al kyl, & %‘fpum gshanse ypshg pRyjiive cheifol PELk Wﬂ&tﬂ%tl&%é?%@twﬁ
repr esepédpdapdlr ogen or lower alkyl; 5 R7 represents al kyI aryl, aryI al kyl,
cycl oal kyl , cycl oal kyl al kyl heteroaryl het er oaryl al kyl heterocycloalkyl
or het eﬁlﬂb%l@amkrﬁf%nwas tirgseopiaevisdle pimsainy @bl e ogintigepnand ng ceypound]  and y2
ar e 15 ndegpeodeinbyg vmwﬁgﬂ}na@h&ﬁ@wo%)aﬁ&’&muﬁ%k(@/@’ Vates redl 8RR kR Or al kyl
optionally substituted by one _or nore groups sel’ected from aryI hal o,
het er oafXHerimggigldgiayvas cgeulatpd tqwasid a perggptag ft‘?pyrr@qmummw (desighied %C( =0) - R7,
-N(R6) - g((m@ NY3Y4, -N(R6)-S02-R7, -N(R6)-SO2-NY3Y4 and -OR7; or the group
-NY 1 Y2 may form a cyclic amne; Y3 and y4 are independently hydrogen,
al kenyl (V)& dopé respongd curyerwas plqiipd anddil@l%alOlﬁshle cohpquad oas salcudated using Prism

gegrer g?@%ar?ﬁlje@/ softwgrlta a;[u!l.l non91lttgalilﬁ)east sqt?aréls regr gsmfon? I;lr?;l}faél cyclic amne; Z represents
20

Compounds of the invention inhibit antigen-induced degranulation of Rat Basophilic leukemia (RBL)

cells with EC5s in the range 100 micromolar to 1 micromolar.



15 nis zero or an integer | or 2; or an N-oxide, prodrug, acid
bi oi sostere, pharmaceutically acceptable salt or solvate of such conpound;
or an N-owode/00pddrug, or acid bioisostere of such salt @CTgHXAES 2. A
compound according to claiml wherein 20 R is hydrogen, C 1 -4alkyl, C I
-4al kyl substituted by halo, C 1 -4alkyl substituted by hydroxy, C I
- 4al kyl } . -N(R6) C(=0)-R7, C 1-4al kyl substituted by -C(=0 -NY
I Y2, om{é?%gf‘ﬁyﬁgﬁ)%'l substituted by hydroxy. 3. A compound accordi ng
to claim1l wherein RL is hydrogen, -CH3, -CH2CH3, -CH2CF3 or 25 -CH 2 C
(=0) - Q. 4. A conpo cording to claiml wherein Rl is hydrogen. 5. A
corrpoung' acc&'wgpr{dg&glhe%{%uéa of claine 1 to 4 wherein R2 i s carboxy or an
acid bioisostere, hydroxy, alkyl substituted by carboxy, heteroaryl, or R2
is -OR4 30 in which Rd is alkyl, -OR4 in which R4 is alkyl or
cycl oal kyl al kyl substRtuted by one dr P dr oxy WO 03/ 000695
PCT/ (B02/ 02835 - 56 groups, -O4 i J is al kyl substituted by one
or nore al koxy groups i i cl i/g @l kyl or cycloal kyl substituted
by one or nore carioxy ch R4 is cycl oal kyl substituted
by-C(:O)-NYIY20rR2i$ RinAwich Ris alkyl, or R is
-C(=0 -NYl Y2, or - (3¢ - R~§) 6. A conpound according to any one of
claims 1 to 4 whereimR2 is\-0OCH3 on, _-CONHC (CH3) 2CH2CH 7. A conpound
according to any one of clails 1 to Biwherein RR is -OCH3 8. A conpound
accofding to any one of clains 1 to 7 wherein 10 R3 is hydrogen, cyano,
optionally substituted aryl, optionally substituted heteroaryl, alkyl,
al kyl substituted by one or nore hal ogen atons, al kyl substituted by
-C(=0) - NVE®P  al kyl substituted by -OR7, or R3 is -ZR4, -C(=O)-ORS,
-(=0 - NY 1 X, U YNy SRR _QECQUIDI_dR FNY. cRIFR P, Cl ai ms 1
o atord s Blorpflh, SOy B D P B PR o

to 7 where ridyl triflgorone ,
accor di 0 PBekhb iy Rl b bl R R pabh i DTt
accafdi rgclovakyddiigil macngptondlychbstitwédiy odne bomdi® gvdups slavteRTronsargt ¢yahlsgl, at t he

5- 20 p%?almtol }?arllo, %Ltertogreyl,Ihgtgr(?)lcy(/aclgallk%' -CHO or a 5-, 6- or 7-membered cyclic acetal derivative of

such ~CHO, -C(=0)-NY1Y2, -C(=0)-OR5, -NY1Y2, -N(R9)-C(=0)-R7, -N(R6)-C(=0)-NY3Y4,
N(R6)-50,-R7, -N(R9)-S05-NY3Y4, -OR7, -C(=0)-R7, hydroxy, alkoxy and carboxy;
R2 represents one or more groups selected from hydrogen, acyl, alkylenedioxy, alkenyl, alkenyloxy,
15  alkynyl, aryl, cyano, halo, hydroxy, heteroaryl, heterocycloalkyl, nitro, R4, -C(=0)-NYlY2,
-C(=0)-0OR3, -NY1YZ2, N(R6)-C(=0)-R7, -N(RO)-C(=0)-NY3Y4, -N(R®)-C(=0)-OR7,
N(R6)-SO5-R7, -N(R®)-S02-NY3Y4, -505-NY1Y? and -ZR4;
R3 represents H, cyano, halo, hydroxy, nitro, R4, NY1Y2, -ZR4, -C(=0)-OR5, -C(=0)-R7,
-C(=0)-NY1Y2, N(R8)-C(=0)-R4, -NR8)-C(=0)-NY Y2, N(R8)-C(=0)-OR5, -SO,-NY3Y4, or
20  -N(R3)-SOp-R7, or
R3 represents aryl, heteroaryl, alkenyl or alkynyl, each optionally substituted by one or more groups
selected from aryl, cyano, halo, hydroxy, heteroaryl, heterocycloalkyl, nitro, -C(=O)—NY1Y2, -C(=0)-
OR>, NY1Y2, N(R6)-C(=0)-R7: -N(R6)-C(=0)-NY3Y4, -N(R)-C(=0)-OR7, -N(R®)-SO5-R7,
N(R6)-S05-NY3Y4, -S0»-NY1Y2 and -ZR%;
25 R4 represents alkyl, cycloalkyl or cycloalkylalkyl each optionally substituted by one or more groups

selected from aryl, cycloalkyl, cyano, halo, heteroaryl, heterocycloalkyl, hydroxy, -CHO or a 5-, 6- or
7-membered cyclic acetal derivative of such -CHO, -C(=O)-NYIY2, -C(=0)-OR>, NYlY2,



R3 N~ 12. A conpound according to any one of clainms 1 to 11 wherein the
group N H is attached to the 3-position of the indole ring. 25 13. A
conpound woaofdiceyy to claim 1l which is WO 03/ 000695 PCT/ GBOZ/GHb3B82835- 57
MO HMe M C31/ CR20H INO/ N4 N~V V\V NHN ~-NNN CHHS3
Qve COMME NeONND7 N N HH O- Ny
HN ON\ NS5 H CCE3

N(RS)-C(=0)-R7, N(K6)-C(=0)-NY3Y4, N(R6)-S0,-R7, N(R®)-S0,-NY3Y4, -OR7 and

-C(=O)-R7 where R4 is optionally interspersed with a group selected from O, S(O);, and NRS;

RS represents hydrogen, alkyl, alkenyl, aryl, arylalkyl, heteroaryl or heteroarylalkyl;

RO represents hydrogen or lower alkyl;

5  R7 represents alkyl, aryl, arylalkyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl,
heterocycloalkyl or heterocycloalkylalkyl;

R8 represents hydrogen or lower alkyl;

Y1 and Y2 are independently hydrogen, alkenyl, aryl, cycloalkyl, heteroaryl or alkyl optionally

substituted by one or more groups selected from aryl, halo, heteroaryl, hydroxy, -C(=0)-NY3Y4,
10  -C(=0)-OR5, NY3Y4, N(R®)-C(=0)-R7, NR6)-C(=0)-NY3Y4, -N(R6)-S05-R7,

-N(R6)-SOZ-NY3Y4 and -OR7; or the group -NY1Y2 may form a cyclic amine;

Y3 and Y4 are independently hydrogen, alkenyl, alkyl, aryl, arylalkyl, cycloalkyl, heteroaryl or

heteroarylalkyl; or the group -NY3Y# may form a cyclic amine;
Z represents O or S(O)y;

15  niszero or an integer 1 or 2; or
an N-oxide, prodrug, acid bioisostere, pharmaceutically acceptable salt or solvate of such compound;

or an N-oxide, prodrug, or acid bioisostere of such salt or solvate.

2. A compound according to claim 1 wherein
20 Rlis hydrogen, Cj_galkyl, Cj_galkyl substituted by halo, C1_galkyl substituted by hydroxy, C;_galkyl

substituted by -N(RO)C(=0)-R7, C1_salkyl substituted by -C(=0)-NY1YZ, or cycloalkylalkyl

substituted by hydroxy.

3. A compound according to claim 1 wherein R! is hydrogen, -CH3, -CH,CHj3, -CH,CF3 or
25 -CH;—C(=0)-N o .
4. A compound according to claim 1 wherein R1 is hydrogen.

5. A compound according to any one of claims 1 to 4 wherein
R2 is carboxy or an acid bioisostere, hydroxy, alkyl substituted by carboxy, heteroaryl, or R2 is -OR4
30  in which R4 is alkyl, -OR# in which R4 is alkyl or cycloalkylalkyl substituted by one or more hydroxy

O00. ~"o0O0 NMOMO CNN_



MeO CHZOH MeO NONN INHNNW \ NNV NNI HH N MO MO MO Owv Ow
NNN N NNNNHNNMNNIH HHH o 10 WO 03/000695 PCT/ GB02/ 02835
-58- H N wWbO3mu@s Me0O OCHF2 P\ XN, N N N Me N N H H HPCvEBRrME335E O

OCHF2 MeO (CH2) 30 HN\ N\ N\ N N'_J
i 5 MeO MeO MeO CH3 CH2CH3 CH2CH2OME I
N1

N N
N\ N, NN, NNHNH HHHI
NJIJNIN \V/ VNV /7 vV N=\ /0

groups, -OR# in which R4 is alkyl substituted by one or more alkoxy groups, -OR# in which R4 is alkyl
or cycloalkyl substituted by one or more carboxy groups, -OR# in which R4 is cycloalkyl substituted
by -C(=0)-NY1Y2 or R? is -C(=0)-R in which R is alkyl, or R? is -C(=0)-NY Y2, or -N(R%)-C(=0)-

R7.
5
6. A compound according to any one of claims 1 to 4 wherein R2is ~OCH, or
—-CONHC (CH,) ,CH,OH
7. A compound according to any one of claims 1 to 4 wherein R2 is -OCH 3
8. A compound according to any one of claims 1 to 7 wherein

10 R3is hydrogen, cyano, optionally substituted aryl, optionally substituted heteroaryl, alkyl, alkyl
substituted by one or more halogen atoms, alkyl substituted by —C(=O)-NY1Y2, alkyl substituted by
-OR7, or R3 is -ZR4, -C(=0)-OR3, -C(=0)-NY1Y2, or NY1Y2,

9. A compound according to any one of claims 1 to 7 wherein R3 is hydrogen, cyano, pyridyl,

15 trifluoromethyl, -CHy-CHy-C(=0)NHCH3, -OCF5H, -C(=0)-NH-C(CH3),-CH,OH or

—N o)
10. A compound according to any one of claims 1 to 7 wherein R3 is —OCHs.
11. A compound according to claim any one of claims 1 to 10 wherein R? is attached at the 5-

20  position of the indole ring.

is attached to the 3-position of the indole ring.

25 13. A compound according to claim 1 which is
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~\ \ Nor an N-oxide, prodrug, pharmaceutically acceptable salt or solvate
of such conpound; or an N-oxide or prodrug of such salt or solvate. 10 15.
A phar macwotmoaleoTonposi ti on conpri sing a pharmaceuti cal | yCefdsen2sse anount
of a conpound according to any one of_g ains 1 to 14, together with one or
nore pharneceutically acceptable carriers or excipients. 16. A method of
treating a patjent gsuffering from or subject to, conditions which can be
15 aneliorate »f he adginistration of an inhibit@p of the catalytic

phar maceuti cal | yYeffecti ve punt of a cong i ng to any one of
clains 1 to 14, eutically effes of a conposition
according to clia A et hod of Frea i NgiQf [fanmat ory disease in a
patient in need\{kerg0f, eo nr|S|ng 20 a Arsieri Rg™\g said patient a
pharmaceutically effégtlve ambunt of a conpound{accordlng to any one of
clains 1 to 14, or a pharnmaceutically effective anount of a conposition
according to claim15. 18. A nethod of treating a patient suffering from
or subject to, conditions which can be aneliorated by the adm nistration
of an inhibitor of the catalytic activity of FAIL conprising 25

adm nistering tosai d patient a pharnmaceutieal |y effective anoigd of a
conmpound accordi ng to any one of clains 1 tlo 14, or a pharmaceutically

PCT/ GB02/ B 9. A nethod O pati entxs rom or
subj ect xei-d i ans whi ch can - ted by tne Jdmynidtrati on of
an |nh|gb§' =gt al ytic act#m' vNof \BR~gOoNpri sMg addm ™ Yering to

sai d patient gipharnaceutlcally ef fectiwe anmount, of a conpdhnd according to
any one of clains 1 td 14, or a pharnaceutlcally effective anmount of a
conpdsition according to clain115 5 20. A nethod of treating a patient
suffering from qf,subject to, conditjons which can be apgliorated by the
adm nistration of an inhibitor of the catalytic activity of\ Aurora2

conpri si nga, adm ni ing to sajcd, patig a phar maagmjdve al ef fective
anount of la conpo accor di ng to any of claigs 1 to or a

phar mac ef Tlecti ve 4 conpositi ngrto clai m15.

10 21. pthod o nneatlng apeer’/ i n\a-yat i ent ﬁi need t Nereof, conprising

ly N
adnlnlsteplng\ o said® patient' a pharnacedﬁlcalIy‘%ffegtlve affount of a
conpound according to dny one of ctains 1 to 14, or a phar maceuti cal |y
ef fective amount of a conposition according to claim15.

CH,OH
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MeO
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e
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15 22. A nethod according to claim17 wherein the inflamuatory disease is

ast hma,

I nflammatory dermatosis, allergic rhinitis, allergic

conj unct iwptesowss j oi nt i nflammation. 23. A net hod accor diPeg/GB9202835m 17
wherein the inflammatory disease is astfyma, psoriasis, dermatitis
herpetiform s, eczema, necrotizing vasculitis, cutaneous vasculitis,

bul | ous di sease, algergic 20 rhinitis, allergic conjunctivitis, arthritis,
r heurrat oi d '
ost eoar g

f S, rubglla arthritis, psoriatic arthritis or
A nmet hod of treating Chronic Cbstructive Pul nonary

D sease, in a patfent thereof, conprising admnistering to said

any one of cl ai

or a pharmaceutically effective anmount of a

conposi tion acgEfa;-g Hai m 15. 25. A nethod according to claim 21

wherein the cancér bei ng tredted is colorectal, prostate, breast,

skin, colon or lung cancer. 30°
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an N-oxide, prodrug, pharmaceutically acceptable salt or solvate of such compound; or an N-oxide or

prodrug of such salt or solvate.

14. A compound according to claim 1 which is
MeO
OMe
T
P S
N N H
H or

an N-oxide, prodrug, pharmaceutically acceptable salt or solvate of such compound; or an N-oxide or

prodrug of such salt or solvate.

15. A pharmaceutical composition comprising a pharmaceutically effective amount of a compound
according to any one of claims 1 to 14, together with one or more pharmaceutically acceptable carriers

or excipients.

16. A method of treating a patient suffering from, or subject to, conditions which can be
ameliorated by the administration of an inhibitor of the catalytic activity of Syk comprising
administering to said patient a pharmaceutically effective amount of a compound according to any one

of claims 1 to 14, or a pharmaceutically effective amount of a composition according to claim 15.

17. A method of treating inflammatory disease in a patient in need thereof, comprising
administering to said patient a pharmaceutically effective amount of a compound according to any one

of claims 1 to 14, or a pharmaceutically effective amount of a composition according to claim 15.

18. A method of treating a patient suffering from, or subject to, conditions which can be
ameliorated by the administration of an inhibitor of the catalytic activity of FAK comprising
administering to said patient a pharmaceutically effective amount of a compound according to any one

of claims 1 to 14, or a pharmaceutically effective amount of a composition according to claim 15.

pfective anmount of a conpound according 25 to

t hyroi d,
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19, A method of treating a patient suffering from, or subject to, conditions which can be
ameliorated by the administration of an inhibitor of the catalytic activity of KDR comprising
administering to said patient a pharmaceutically effective amount of a compound according to any one

of claims 1 to 14, or a pharmaceutically effective amount of a composition according to claim 15.

20. A method of treating a patient suffering from, or subject to, conditions which can be
ameliorated by the administration of an inhibitor of the catalytic activity of Aurora2 comprising
administering to said patient a pharmaceutically effective amount of a compound according to any one

of claims 1 to 14, or a pharmaceutically effective amount of a composition according to claim 15.

21. A method of treating cancer in a patient in need thereof, comprising administering to said
patient a pharmaceutically effective amount of a compound according to any one of claims 1 to 14, or a

pharmaceutically effective amount of a composition according to claim 15.

22. A method according to claim 17 wherein the inflammatory disease is asthma, inflammatory

dermatosis, allergic rhinitis, allergic conjunctivitis or joint inflammation.

23. A method according to claim 17 wherein the inflammatory disease is asthma, psoriasis,
dermatitis herpetiformis, eczema, necrotizing vasculitis, cutaneous vasculitis, bullous disease, allergic
rhinitis, allergic conjunctivitis, arthritis, rheumatoid arthritis, rubella arthritis, psoriatic arthritis or

osteoarthritis.

24, A method of treating Chronic Obstructive Pulmonary Disease, in a patient in need thereof,
comprising administering to said patient a pharmaceutically effective amount of a compound according
to any one of claims 1 to 14, or a pharmaceutically effective amount of a composition according to

claim 15.

25. A method according to claim 21 wherein the cancer being treated is colorectal, prostate, breast,

thyroid, skin, colon or lung cancer.



