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PYRROLOPYRI M DI NES AS PROTEIN KINASE I'NHIBITORS \ /N2 N ?1‘3 M N 1
states capable of being modulated by the inhibition of the protein kinases.

1~

Protein kinases participate in the signalling events which control the activation, growth and

differentiation of cells in response to extracellular mediators and to changes in the environment. In

10 general, these kinases fall into several groups; those which preferentially phosphorylate serine and/or

threonine residues and those which preferentially phosphorylate tyrosine residues [S.K.Hanks and
. T.Hunter, FASEB. J,, 1995, 9, pages 576-596]. The serine/threonine kinases include for example,
protein kinase C isoforms [A.C Newton, . Biol. Chem., 1995, 270, pages 28495-28498] and a group of
_ cyclin-dependent kinases such as cde2 [1.Pines, Trends in

15 Biochemical Sciences, 1995, 18, pages 195-197]. The tyrosine kinases include membrane-spanning
growth factor receptors such as the epidermal growth factor receptor [S.Iwashita and M.Kobayashi,
Cellular Signalling, 1992, 4, pages 123-132], and cytosolic non-receptor kinases such as p56tck,
p59fYn, ZAP-70 and csk kinases [C.Chan et. al,, Ann. Rev. Immunol., 1994, 12, pages 555-592].

20  Inappropriately high protein kinase activity has been implicated in many diseases resulting from
abnormal cellular function. This might arise either directly or indirectly, for example by failure of the |
proper control mechanisms for the kinase, related for example to mutation, over-expression or
inappropriate activation of the enzyme; or by over- or underproduction of cytokines or growth factors
also participating in the transduction of signals upstream or downstream of the kinase. In all of these

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 actjvity., 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 B-and v subunits of the FceR1, in the &-subunit the of T cell

35  receptor (TCR) and in the IgGo and IgG B 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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Cellular Si nalllng 1992, 4, pages 123-132], and cytosolic non-receptor
ki nase Sp(g(@@ g)smtﬁr%g gﬂ( with downstream effectors [MIshiai et al., Immunity, 1999, 10, pages 117-

125 and L.R.Hendricks-Taylor et al., 1LBiol. Chem, 1997, 272, pages 1363-1367]. In addition Syk

appears to play an important role in the CD40 signalling pathway, which plays an important role in B
cell proliferation [M.Faris et al., J.Exp. Med., 1994, 179, pages 1923-1931].

20 ‘
Syk is further involved in the activation of platelets stimulated via the low-affinity IgG receptor (Fo
gamma-RIIA) or stimulated by collagen [F.Yanaga et al., Biochem. 1., 1995, 311, (Pt. 2) pages 471-
478].

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 phosphorylatidn have been shown in many cell types to be dependent o:i iﬁtegrins 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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angi 0gg{irs). @@eyks,.nux{f?w% )Gy KERNROIo) LT, gﬁﬁ:ﬁ) Ly, abr7ahe currently

under clinical eval ion  (JekUnen,” at” al ncer” Treat nent Rev. 1997, 23,
263- 286:0-0)- RN IR DR BRS beSopkibii I ik dpSrs B tASrélip 86ledidd Hfh o0, I 1e’e, adj uvant

and even prevent| ve settings for the energence or regrowh of nalignancies.

Sever algs popb@its g drogeOdiMe Aikesl1 G QRRAIG IR BRBN EgaLEQRyRNS; Spi ndl e assenbl y
have been identified in yeast and drosophila. Disruption of these proteins

resul t &% revpreedntsdmmmr lwssadigiiegat i on and nonopol ar or di srupted spindl es.
Anong these kin he | Ki na s fro 5 .S. cerevisiae
and3dr 326";8???‘1“&3 \?h‘P’ °Y‘\%ﬂp"¥[h°yﬁg@ﬁﬂ%lg¥]1 °t8‘§’?1‘? ]]orre separation
and Ché@-ﬁ@&l@i@l&ﬂ@dﬁdﬂ@@élbﬂ@m@je human honol ogue of yeast Ipil was recently
cloned and characterized by different |aboratories. This kinase terned

Aur or aR® rgrerns hydro@mAaklowel a¥as to the serine/threonine kinase fanily.
.Bi scho at Aurqra2 i s on J|f|ed in human
col or eg{l &‘Faht%@’lﬁ%@g e'(‘% yﬂrogﬁége“%ﬁyl ?ﬁg’iﬁg%@“f qf’r ?54‘8(2 Py heen

exenpl h dHr east
eancor S O e e D R N e s

i nuent mmp@n%m%mﬁ}m(aopﬁ pym%ce@mrﬁwfdmkﬁfs%aﬂnul a (1), which have
the ability to inhibit one or nore protein kinases, nore particularly,

FAK, KDRRS)SYIo-NT Tiefsmd eOR "Aur tbe grbyp DY EE inay foym Syjclic khimase. Accordingly, a
first aspect of the present invention provides a conpound of the fornmula R3
514 Y3 and Y4 are independently hydrogen, alkenyl, alkyl, aryl, arylalkyl, cycloalkyl, heteroaryl or

heteroarylalkyl; or the group -NY3Y#4 may form a cyclic amine;
Z represents O or S(O)y; '
15 nis zero or an infeger 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 bioisostereof such salt or solvate.

There may be provided a compound as defined in the first aspect together Wlth one or more

pharmaceutically acceptable carriers or excipients.

In the present specification, the term "compounds of the invention™, and equivalent expressions, are
- meant o embrace compounds of general formula (]) as hereinbefore described, which expression
includes the prodrugs, the pharmaceuticaily acceptable salts, and the solvates, e.g. hydrates, where the
. context so permits. Similarly, reference to intermediates, whether or not they themselves are claimed,
is meant to embrace their salts, aﬁd 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 '

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

"Patient" includes both human and other mammals.




N2 HR (I) wherein Rl represents hydrogen, -C(=0-NYlY2, -C(=0) -0OR5,

-S02-NY Y2 , -S2-R7, -C(=OR7, or RI 10 may be al kenyl, al kenyl oxy,

al kyl, alkynyl, aryl, heteroaryl, heterocycloal kyl, cycFbaicRgher 29ps

cycl oal kyl al kyl , each optionally substituted by one or nore groups sel ected

from ar yWo @pedeefal kyl , cyano, hal o, heteroaryl, hetercrtyasbpaisisyl, - CHO (or

a 5-, 6- or 7-nenbered cyclic acetal_gderivative thereof), -C(-0O -NYIY2,
-C(=0-0RS, NYIY2, -N(R6)-C(=0-R7, -N(R6)-C(=0 -NY3Y4, N(R6)-S2-R7,

- N(R6) - (R thiY3¥ére" méhR/a grov.ﬁ;(wh@lhgzmerm&ﬁjﬁzﬂ)ﬂ{ysm@ﬂ SM&Ymé& Sjodﬁd%{ %FlgylS R2

represents one or nore groups selected from hydrogen, %@: | enedi oxy,

al keny| simiar Riglegire gippertiogit thoxy gipup| (see Edpinsld, AqnaaIBepqﬁfyalrM inahfglemtstrar y | |

het er 001)9@15 MZ%y"BlolEUstTeﬁﬁn In% D C»{urNﬁlel?ﬂk Selo Q(lg'@ 38 Bhes 570574 Y2,
" -N(R6) - (=0 - R7, - N(R6 ﬁg é -NZRG S02- R7,
-N( R6) - é@ghq‘m@f Blm%ﬁm ;ﬁvj“eamrug Pryg”; w&@w@oH%wa- al o,

hydraxys B1dido§t51‘i1: Re%mbml&a Deg enm@Lea@bo d "o Eign S%%hanN% ;2)) NY I Y2,
or

5
- N(R8) - A =0) -
- N(R8) - %820 F{'?s 19%% 3%81"’19%";&@ éﬁh B%&Pﬁf St“él‘éﬁ e 14 Druapmylb in#ifo al kynyl, each
opt | Onaﬁlbd‘roﬁblbﬁﬁibﬁﬁ&ﬁﬂ Bidhsost@iee). OExaH@feﬁonﬁlfbﬁla%mg Rty ifchugim aryl , cyano,

hal o, r QX heteroaryl hetero cloal kyl, nitro, C(——C»-NYIYZ

(=0 - éﬁé’ N G QR COP Y RSH, () D ulfRppgsphono, N( R6) - C( =0) - ORY,
N( R6 NY R4 represents aIkyI
c§/cl Laﬁ?@ Swony%&%mll-’ Y?Q%\ﬂyﬁxé!s‘él%?ﬂgmafm %] %F?oaw%t%dsny ‘l%%fu%m"eif bs one or nore
gr olbs NmﬂhM@@ﬂwlo?malrw 3—cwcd:hxtwl- k@fﬁtpnecfyamoxch be.é-oxddetdidinglroy | |

hetero ered cyclic acetal
hor | voreBiRtt Yle 1{%%%?%89: %&§1@§ Byl e WW%EF% Deconber 2005 WO
03/ 000695 PCT/GBOZ/02835 - 5 N(R6)-C(am - R7, N(R6) C(am - NY3Y4,

N( R6) - l%eanw 230— %IM@(E Agroua Whl&qgﬁ al]g%gx}pflﬁas degl}beé?grff%l SO be RS

opti ona I nt'er sperse roup sele
represents hydrogen, alkyl, alkenyl, aryl, arylalkyl, heteroaryl or

het & Oa’f&':)ldﬁ'llxil@"lié an acyl-NH- group wherein acyl is as defined herein.

"Alkenyl" means an aliphatic hydrocarbon group containing a carbon-carbon double bond and which
may be straight or branched having about 2 to about 15 carbon atoms in the chain. Preferred alkenyl
groups have 2to aboﬁt 12 carbon atoms in the chain; and more preferably 2 to about 6 carbon atoms
20 (e.g 2 to 4 carbon atoms) in the chain. "Branched," as used herein and throughout the text, means that
one or more lower alkyl groups such as methyl, ethyl or propyl are attached to a linear chain; here a |
linear alkenyl chain. "Lower alkeny]” means about 2 to about 4 carbon atoms in the chain, which may
be straight or branched. Exemplary alkenyl groups include etheny), propenyl, n-butenyl, i-butenyl,
3-methylbut-2-enyl, n-pentenyl, heptenyl, octenyl, cyclohexylbuteny! and decenyl.
25
"Alkenyloxy" is an alkenyl-O- group wherein alkenyl is as defined above. Exemplary alkenyloxy
groups include allyloxy. .

"Alkoxy" means an allyl-O- group in which the alkyl group is as described herein. Exemplary alkoxy
30  groups include diflooromethoxy, 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 | |




R6 represents hydrogen or |ower alkyl; R7 represents al kyl, aryl,

aryl al kyl, cycl oal kyl, cycl oal kyl al kyl, heteroaryl, heteroaryl al kyl,

het erocycl oal kyl or heterocypl oal kyl al kyl ; R8 represent % Prpeftbsif@® or | ower

al kyl; Yl and Y2 are independently hydrogen, alkenyl, aryl, cycl oal kyl,

het er oar Wo aooedokyl optionally substituted by one or pmy@o@gtRsps sel ected

~fromaryl, halo, heteroaryl, hydroxyKr-CX:C» NY3Y4, 10 -C(--0-0OR5, -NY3Y4,
(

N(R6) - C(=0) - R7, -N(R6)-C(=0) - NY3Y4, N(R6)-SCR2-R7, N(R6)-S02-NY3Y4 and

-ORS; o st ) 4 R Ik 1 NE..1 Y. nd 4, are

 ndopendit o s Bfer wllBled, Bl Mo iE koo LB iE p sl

het er oablyilch@?lchaihhqv@g@bguyl wlakant 15 @rbop Hemgin dwphaibvBichallysybshitptedbypone el i c

am ne; ouns Ratd fo o Mol =le] | @l 25, OF an

N- oxi de‘,%m%fﬁg%gr%ﬁ%%ic%@ ullaglslfsa)iogrtoeésg', ‘%p g‘rlﬁg%%ﬁﬁ cagnlra‘1 %/t %%c gﬁ%‘?eaﬁig% Fdt or

sol vat egrep o patrie dvsoulkeky. lowr alirithie, oxeuchdkylspifind eulgweratkyldiodyligiosp sost er eof

suchgsa 1€, 0V ined.in the
UChs S afnLanQfni QiR Bo spddieds m%ﬂha?@h&g{ogﬂﬁog%%ﬁﬁgﬁﬁm%% sga%hféafbr la!

first aspect together wth one o ) ceutica ccepta

car ri er daphadned;tp plot 4carbop atopein thechaie rixempley plkdieapoingluderethyleethyl,’ conpounds
~of the LBvaALIRRYL, «GI, QAL LBLEIN pEURRESR IOy, 8 pace

_ conpoundg¥§?{ggﬂ%?%?ﬂgbrn§1a.(ﬁ% %sﬁﬁeﬁgﬁ%be?gfe 3%@??@%%%&V§§%ﬂ'

~ expr esstasmplagyatiyl graes sulgitgedde onge morthalogiratoms dnslide giflhergmelodept abl e sal ts,
and the solvates, e.g. hydrates, where the context so permts. Simlarly,
reference to intermedi ates, whether or not they thenselves are clainmed, is
meaMl  t lgipe areansien aliphatichivalent radien! desiverlfroms straiglirorbredsbedabiort sep, o permits.
For t hew@gise Myl §b@ ik hddescriP@biemU b%mp!%@%@&d%?ﬂc]ﬁ&%eﬁ@ﬁﬂe?%‘tﬁylél%l permts

are sonetimes indicated in the text, but these instances “aré purely

i |1 ust raffimetyléee-it is not intended to exclude other instances when the
context so permts. As used above, and throughout the description of the
invention, the followng ternms, unless otherwi se indicated, shall be

under st '@derlepediony reapsras -Doalleylsus-Prozrove dwiriehalkylepesis pedefinediahev.uBRempleot h  hunan
andiDt ey IARINER bidups e hide meMigledieSOna W193&0Q0695 PCT/ GB02/ 02835 -6

"Alkylsulfinyl" means an alkyl-SO- group in which the alkyl group is as previously described.
Preferred alkylsulfinyl groups are those in which the alkyl group is Cy_gqalkyl.

20 "Alkylsuifonyl” means an alkyl-8O9- group in which the alkyl group is as previously described.
Preferred alkylsulfonyl groups are those in which the alkyl group is Cy_galkyl.

*Alkylsulfonylcarbamoyl” nieans an alkyl-SOy-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  Cj_galkyl. -
T
"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




"Aci d bioisostere" neans a group whi ch has chem cal and physi cal
simlarities producing broadly simlar biological properties to a carboxy
group (see Lipinski, Annual Reports in Medicinal Cheni sBfpcember@8® 2 1, p283
"Bi oisosterismlIn Drug Design"; Yun, Hwahak Sekye, 1993, 33, pages 576-579
" Appl i catWw@os/@698i oi sosteri sm To New Drug Design"; Zhagr/dieawgss Tongbao,
1995, pages 34-3 8 5 "Bioisosteric Rgplacenment And Devel opnment Of Lead
Conmpounds In Drug Design"; G aham eochem 1995, 343, pages 105-109

" Theor et} cal Q:Eﬁ tronlc

Di stri but ?%}nsé?] 10l so%{ {épeq w};@h %n%ﬁ% lgﬂfd@gﬂ!ﬁ]e@ggﬁg ggﬁlm %?jgost eres
‘i ncl udegroups @chi@) benka@iHind 1 Gd Opap@iEdH, - C(=0) - CH2SH, - C(=0) - NH-CN, sul fo,
phosphono, al kyl sul f onykar banoyl, tetrazolyl, arylsulfonyl carbanoyl,
het er oar yl sul f onyl car banoyl, 10 N-net hoxycar banoyl ,
3-hydro%&ﬂ@m@yfmvm@ﬁyhﬁﬂi?@@dﬁ@ﬁ@FWBUSﬁdm@kmﬂ1¢ﬂmaioxadiazolidinyI or
‘het egocyclic phenols such as 3- hydroxyisoxazolyl and

3- hydoxy 1- net hyl pyrazolyl. "Acyl" nmeans an HCO or alkyl-CO group in
whi ch t Haviirsagrougienpay of 8 swaup dbaetest (e dpticaplbisnbstittBd mopogydinpryotitiqyelican acy! -

group m@%g;cem@&yamln&.easof%tmqbdaﬁmeamrsm atbiiK %sl PO Ga \d,laL,' (Iﬂbﬁ“ T8y be

hydrocarbon group containing a carbon- carbon
st r ai ghertigrally pubpistiectpartially ipraigd gnpticpelic ar Oalbféﬂj)?fbm@défa?%hmaﬁl@hsﬂ il apde chai n.

Preef er rE@cﬁlﬂkﬁByégcloﬂﬁéﬂg%?oupﬁ’é?usgd tbgéﬂéhetﬂ&mla%y&i@m%r@mm in the chain, and

nore preferabl carbon atons 20" (e to 4 carbon atons) in
t he1@ haieﬁahydrsraahikr)ﬁe@rienyl a&lﬂ%ﬂdlﬂheﬁ’@mﬁwhﬁ@lotbﬁwm mawmoupsetm beeans t hat

one or OBiBtddWMEondbrititke By Msuﬁé’!ﬁt&n@%h@ﬁrﬁ% be th@gan% lor (ﬂﬁ'era'{t Qe wgue attac hed

to a linear chain; here a “linear: alKenyl aln. "Lower kenyl "~ nmeans
about 2&vpup sulistiiyent’ n@%ﬁ@b&iemksacvlnawh@meﬁaiom alkpriyedrbanlyalivlemediexyai ght or
brancheg ; but enyl ,
bt enyl e B B MR e P EhaRPLR, AR

cycl ohedyp bdiﬂi@nwowwle@@@hwh arglguttiny], eisyitesl aryitio, aﬁbc&w@myamdo gr oup
‘whejgi nbléibd&f%ﬁ{ Lysh§ h&lS, }Qﬁfobﬂaﬁdhe?ew het@éﬁ%ﬂkﬂf;%{ ﬁétéf&mylm1 }i?& oggibﬁﬂ' ncl ude

allyl oxy. ™ y" nmeans an a roup 1n which the a p is as
descrlbbdmhﬁm&nﬂnﬂﬁk@mﬂwaQ%ﬁmﬂﬁmOWYGXg g@gﬂ6§”1mbﬁum@0ﬂmﬁ uoronethoxy,

met hoxy, trlfluoronethoxy, et hoxy, n-propoxy, |-propoxy, - butoxy and
heptoxy*ﬂ"$®K@qy®akhbmwmﬂbﬁshmwmdmmhmkyhaﬂbﬁi&mgm@upr%m’“ﬁlch t he al kyl

. group is as described herein. Exenplary al koxycarbonyl groups .include
~met hoxy- and et hoxycar bonyl .

"Arylalkyl" means an aryl-alkyl- group in which the aryl and alky! moieties are as previously
20 described. Preferred arylalkyl groups contain a Cj_galkyl moiety. Exemplary arylalkyt groups

include benzyl, 2-phenethyl and naphthlenemethyl.

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

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

"Aryialkylfhio” means an arylalkyl-S- group in which the arylaikyl 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(=0)- group in which the aryl group is as previously described.
Exemplary aryloxycarbonyl groups include phenoxycarbonyl and naphthoxycarbonyl. '




35 23 Decenber 2005 WD 03/000695 PCT/ GB02/ 02535 -7 "Al kyl" means, unless
ot herwi se specified, an aliphatic hydrocarbon group which nay be straight
or branched chain having about 1 to about 15 carbon at &riscibes2§@5 chai n,
optionally substituted by one or nore hal ogen atons. Particul ar al kyl
‘groups haw@odwmes | to about 6 carbon atons. "Lower al kylr/csasozs3s group or
part of a lower alkoxy, lower alkylthio, |ower alkylsulfinyl or |ower

al kyl sul fonyl group 5 means unl ess otherw se specified, an aliphatic

hydr ocar bon group which may be a straight or branched chain having 1 to
about 4 carbon atons in the chain. Exenplary al kyl groups include nethyl,
et hyl , "Aylgiipl|meaisap pyp§P- srqup inwhyjch, thesary) groys is ag priyipusdy deseribplnt vyl ,  3- pentyl ,
heptyl , octyl, nonyl, decyl and dodecyl. Exenplary al kyl groups
substituted by one or nore hal ogen atons include trifluoronethyl. 10

" Al kyl eayisudorsmesns aalarybfigs-geoub inpdiidyike and gioamis adweviopely déseribad.a st rai ght or
‘branghed al kyl group, in which the alkyl group is as described herein.
‘Exenpl ary al kyl ene radi cal s i ncl ude nethyl ene, ethylene and trinethylene.
" Al kyl enadinudisyylcartemtg” @éns 40-asll-KO,-BHEC(ED)- groogin whith e iaghgralpkydsene 1s as
defined above. Exenplary 15 al kyl enedi oxy groups include nethyl enedi oxy
and et hirFeqielyidesesibed Al ky| sul finyl" nmeans an al kyl -SO- group in which the
al kyl group is as previously described. Preferred al kylsulfinyl groups are
those in which the al kyl group is Cil-4alkyl. 20 "Al kyl sulfonyl" nmeans an
‘al kyl - SEgYthiy' gigps iaﬁarwrﬁ?fcswum iavhich fhpiarydgravpys pspreypusly e§iribers | Exemplar i bed.
Prejer r gamp) dotlps bl @pbny BB IRiHOSE i n which the alkyl group is
Cl-4al kyl . ™Al kyl sul fonyl car banmoyl" neans an al kyl ,-SQ2-NH C(=0) - group in
whi ch the al kyl group is as previously described. Preferred

‘al kyl sulafzaRitdaaihamish a@metHRarbady SlidottLotiaBoWicGhout NEridImebergm@ini s 25 C 1
,al kyl. "Al kylthio" neans an al -S n which the alkyl group is as

yl ear Kyl - S- group
previ oude§t thedegmenbers ispitogen 2ad (e othenripe RPbFrrbYTseted TRt ¢Reben-PRYESYI t hi o,
et hyl t hiufur, ind QRfERYEdalbies FaghhR8 BV ckdabOinchd benMnidaPdHL, imiBARS, an al i phatic
‘hydr ocar bon, group containing a carbon-carbgon triple bond and which group
maylhe Bdageling gatlyloireapinalied Beiddneyipidingl ipree isivelinyl, agrazplisgand 5 car bon at ons
in the wehdldoinddiigfler red al kynyl groups have 2 to about 12 carbon atons in
the chain; and nore preferably 2 to about

"Cyclic amine" means a 3 to 8 membered monocyclic cycloalkyl ring system wherein one of the ring

carbon atoms is replaced by nitrogen and which (i) may also contain a further heteroatom-containing
20 group selected from O, S, SOg, or NYS (where Y is hydrogen, alkyl, aryl, arylalkyl, -C(=0)-R7,

-C(=0)-OR” or -SOZR7); and (i) may be fused to additional aryl (e.g. phenyl), heteroaryl {e.g.

pyridylD), heterocycloalkyl or cycloalkyl rings to form a bicyclic or tricyelic ring system; Exemplary

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

- tetrahydroquinoline and the like groups.

25
"Cycloalkenyl" means a non-aromatic monocyeclic or muiticyclic 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, cyclohexeny] and cycloheptenyl.

30

"Cycloalky]l" means a saturated monocyclic or bicyclic ring system of about 3 to about 10 carbon

atoms, optionally substituted by oxo. Exemplary monocyclic cycloalky! rings include C3.gcycloalkyl

rings such as cyclopropyl, cyclopentyl, cyclohexyl and cycloheptyl,




6 carbon atonms (e.g. 2 to 4 carbon atons) in the chain. Exenplary al kynyl
groups include ethynyl, propynyl, n-butynyl, i-butynyl, 3-nethylbut 2
ynyl, and n-pentynyl. 35 23 Decenber 2005 WO 03/ 000695 POR@BEZL02535 S
"Aroyl" nmeans an aryl-CO group in which the aryl group is as descri bed

herei n. ®enpbwyy aroyl groups include benzoyl and | ecamdoileggpht hoyl .
"Aroylam no" is an aroyl-NH group whgrein aroyl is as previously defined.
"Aryl" as a group or part of a group denotes: (1) an optionally substituted

mnocycddgaoﬂgyxargws heik e g&oaﬁgr o O%;&Iﬁgﬁﬁlﬁﬁﬁ?{ecéyklﬁl Lr@ta){(xﬂlﬁm&]lgé)éﬂé a0 10 about

14 carbo optional ly
subst'i tpreveasty deseribgfl. IE}ersldwmam@mlﬁwctoﬁ elkﬂtgroawso p eycloaropdosthlli ¢ noi ety in

whi ch aR jkenyl group are fused together to
forma gyc ewy]ﬂ%?&‘ cﬁbﬁ%&i S%t%g GMOh&%(?%Q[ﬁJ

ucture, s" a 10 tetrahydronapht hyl, indenyl or
‘indanyl ring. Except where otherw se defined, aryl groups may be

subsy i tiglyRelo MWLl DNGeaRY USRS B mko&r&mosmaeampaﬁg MU, My be the same

or different, ere "aryl group substituent” Inc or exanpl e, acyl,
acyl am no, alkoxy, al koxycar bonyl , alkylenedloxy, al kyl sul fonyl ,

al kyl SUJH‘eﬁf&Xxloyl" ¥ Ehaéer'ylﬁ‘f(Qﬂ- FroﬁH 19%%57111@ ReterBdrt ! ouﬁ‘fsﬂ kAL L ein.

. aryl al kyl oxycar bony aryl oxy, 7aryl oxycarbonyl,
'arylsul’@W?P?hﬁ@?ﬁ@hﬁ@%ﬁ?@WEQMVWFWW@WJcarboxy (or an acid 15 bi oi sostere),
cyano, hal o, heteroaroyl, heteroaryl, heteroaryl al kyl oxy, heteroaroyl am no,

het eroaryl oxy, hydroxy, nitro, tr|fluoroneth |, -NY3Y4, -CONY3Y4,

- smé%éwromwgn@? Lo adygieroaroy NI g imioyhichghe h&rer@ywl @?}?W ismapEYouslybst i t ut ed
Wi th argsheribdiet eroaryl, hydroxy, or -NY3y4. "Arylal kyl" nmeans an aryl -al kyl -
group in which the aryl and al kyl noieties are as previously 20 descri bed.
Preferred aryl al kyl groups contain a Cl-4al kyl noiety. Exenplary aryl al kyl

groups 'iH@{é}oH?ﬁ ap@@z%gm- pzzfcrm%rb%{a beﬁbte@mimf@%ﬁm ﬁ&%ﬁ?&d*&%‘mtx hnslylidop! oxy”

nmeans an aryla roup ch the ary % groups i s as previously
descri u@&wyciEﬁé%‘P alps?fyézf ghoaq 5kt9 Pwylogwsarﬁ@bqrﬁe IWb’G osORpgleke Bgd 1- or
2-ngp htmb%g%Mxt(s) &ﬁer tlﬁh)é!\r@énk%lr %ﬁéﬁﬁ@@ﬁloxyg@ﬁmlfmeﬁwé@fmh G CO

group in which the_ ar S as previous escri bed. An
exeml PLAN AL AT R IRl RN A L o R LN

isoquinolinyl, isothiazolyl, oxadiazolyl, pyrazinyl, pyridazinyl, pyrazolyl, pyridyl, pyrimidinyl,
pyrrolyl, quinazolinyl, quinolinyl, 1,3,4-thiadiazolyl, thiazoly], thienyl and triazolyt groups, optionally
- substituted by one or more aryl group substituents as defined above except where otherwise defined);

20 (i) an optionally substituted partially saturated multicyclic heterocarbocyclic moiety in which a
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 "ary! 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 heteroary!alkyl groups contain a C1_4alkyl moiety. Exemplary

heteroarylalkyl groups include pyridylmethyl.

30 Heteroarylalkyloxy" means an heteroarylalky!-O- group in which the heteroarylaikyl 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 ' |




"Aryl al kyl thi o" means an arylal kyl-S- group in which the arylal kyl group is
as previously described. 30 An exenplary arylalkylthioﬁgéoup IS

benzyl thio. "Aryloxy" means an aryl-O group in which tkEPEFHrHYPbup is as
previ ously descri bed. Exenplary aryloxy groups include phenoxy and

napht hoxwo eaalsssopt i onal | y substituted. 35 "Aryl oxycarbomgbio88ans an
aryl-O-C(--0- group in which the a[¥¢ group is as previously described.
Exenpl ary aryl oxycarbonyl groups include phenoxycarbonyl and

napht ho: . ﬁ@nﬁﬁ“ £ Xghg LBQ : 2835 - 9
“Arylsuf%?%g gﬂ%%g%s an a@%ﬁgigﬁggg%ﬁg in é%?@ggﬁﬁgﬁgiéﬁ%géggﬁgfs as

pr evi oysduy isthe pevibidBdiescribedt Y1 sul f onyl " nmeans an aryl - SO2- group in which the
aryl group is as previously described. "Arylsulfonylcarbanoyl"™ neans an
aryl -S02 NH-C(=O)- group in which the aryl group is as previously

descr i bHeterotylloyligthinedhs: i} a prloaltyl@ryh ofSbowd 3 arPring mambes Rvhich eonking bnegsroup is as
previously described. Exenplary 10 arylthio grougs %nclude phenyl thi o and
naplft hytarhiiegroatoms sHisteeqatomropptainipg arqups splecipd diva P, & apdNKD andanat be aptionally of about
5 to abestink@by bRIGIEHRGNS sdellattthififyciRRreRbarb il kd@n TEWREE 5 4yl (21 T rogen
and the other ring menbers are selected from carbon, oxygen, sul fur, and
ni t r ogdReoryh iy & gptiopyllyisehstitiisd byane g merp Saryl gecmp sibstieants)” giddaz ol v |

i m daz %Eféﬂocyc_&r@ﬂdl%ﬂ)ﬁ%ﬂjem&i fogethRAkB KdHN a clHO UrtlcARY. [HRMthpleddY bl YoupsRefuagn di nyl
pyrrolyl, quinolinyl, quinazolinyl and tetrahydroindolizinyl. "Cyclic

am ne" °hBpyL qihadrobsnzefyssmd, delpylipd Buripdeling! Zapesoal kyl ring syst em wher ein
oneggof the ring carbon atons is replaced by nitrogen and which (i) may

al so contain a further heteroatomcontaining 20 group selected fromO, S,
S02, or Hrgseyeippisr dkyyameaas shigtsrasyrdasikybaling-|group mywhichdhe eteragysfoalkylapd g R7

- C( =0) nfIRfesQre as PFARL)y destiiled 1 1) may be fused to additional aryl (e.g.
phenyl), heteroaryl (e.g. pyridyl), heterocycloal kyl or cycloal kyl rings
to forma bicyclic or tricyclic ring system Exenplary cyclic am nes

i ncl udepRirig Ahekib aRBmpdabPRibifs BGwerfE BRALILY Rietabilie §leftf (1€ by hyafBsis 6 o

pyr.indoline, tetrahydroquinoline and the'like grou?s.
15 compound of formula (13/, including N-oxides thereof. For example an ester of a compound of formula

(1) containing a hydroxy group may be convertible by hydrolysis_in vivo to the parent molecule.

Alternatively, an ester of a compound of formula (I) containing a carboxy group may be convertible by

hydrolysis in vivo to the parent molecule.

20  Suitable esters of compounds of formula (I} containing a hydroxy group are, for example acetates,
citrates, lactates, tartrates, malonates, oxalates, salicylates, propionates, succinates, fumarates,
maleates, methylene-bis-B-hydroxynaphthoates, gentisates, isethionates, di-p-toluoylartrates,
methanesuifonates, 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 () 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 usefol class of esters of compounds of formula (I), contéining 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




.25 30 "Cycl oal kenyl " means a non-aromatic nonocyclic or multicyclic ring
system cont ai ning at | east one carbon-carbon doubl e bond and havi ng about
3 to about 10 carbon atons. Exenplary nonocyclic cycl o Resember 30Phgs

i ncl ude cycl opentenyl, cycl ohexenyl and cycl oheptenyl. "Cycloal kyl" neans a

sat urat edvoeseseys! i c or bicyclic ring system of about pgrfghedbest 10 carbon
- atons, optionally substituted by oxo,. Exenplary nonocyclic cycloal kyl rings

i ncl ude C3 gcyel oaI kyI ri ngs such éy'cycl opropyl, cycl opentyl,. cyclohexyl

and c Dece 5 3/ 000695 P 02/.02835 10
" ¢ycl )c/)a W& %fgé ar“”“‘ °rb3’r?“° ‘°“§J%’| ?‘E";é%‘gf’%??meger%ﬁ‘bq@%%w@ﬁeﬂtaﬁ’é’ »B9®) oal kyl
and al kesbeciatly @tor;rhshmrmsrl)bqaz@res GlgS3-}0r demphobﬁdzethﬂyeﬂﬁéfesmmnfcyclrlr f:
_ | oal 0 clu t cycl opent yl met hy
gﬁr gﬁe@é}kﬁigﬁ&‘?gﬁﬁ egfroge%ﬁ d%e %@taﬁ{;’ ppéﬂgﬁﬁ'%e“z% “hal ogen” means fl uoro,
chl oro, brorm or iodo. Preferred are fI uoro and chl oro " Het er oar oyl *
0 Ln. whi e het u S as

desgsf i gwg&%@% g‘%’r{’}4 Lndc@fhe}qvenq v %U%Eagrs 35?%/ P %gasuﬁi?feﬁt g (fgft?f'&r bonyl . 10
" Het er omseoylilition salts mayda rﬂrmned dnétane Bmlycaylhord\&dﬂvegremlfprm for mb;rlmmalb@uéaef er oa]r yl

| et d r N art of a
group dufesf bR A b ERE o 8 e e bRl 3 Koo i T AR e
mul ti cythﬁr bage agdigjerndalis mdu@myefmbbabmvvh@z Drodlab@dnbn cﬂoﬁlbmﬂmrtmheerasrdr n vvhr ch one
or gmafma&errﬁcan' 2 ﬁa@lemgbtﬁgﬁ @roee lgrr;‘mtng@oxra% htﬁe%tm%“ carbon, for

exanpl € nitro en en or exa HEUES i ncl ude
benW mi Rhm%ytlcal Cb?éfﬁpf ﬁw salte (s that ﬂlahewf icial lnh!himmdfgem inhevehd Inythe, free habo biezi Nyl |

i soxazqly] vr?ated'b?giqyé { slaWibapie! é&ﬁﬂg EH’U@‘ESOIP Jgnacg{ﬁﬁgiy%%cek l%;le faﬂy mcﬁrdm% JLhPsenyI

pyridazi ny pyrazo pyri pyri urna
qui nol idagjyed fmmalkqh mdraékdimzmtmetal salts,avithinythe, sctbpla |0‘efrhyinvand1 mcdmcmrmlseyl gr oups,

OPt i ONZHebiteq SR bIEEL thiks: Oﬁgarﬂ?l?rdg@é%ocﬁﬁr%igdﬁ gréppoagrr) R ARERL 25y deT | ned

above except where ot herw se an opt ronal ry-subst it ut ed
part i allygroxidg, plpminawn hYdﬂOKlﬂeylﬁllluﬂﬁwﬂ@wé%mgnebmjnmrmdenmcéwmmdﬂ wihrhote, a

het gy O%Wiene@lﬁﬁm@ G Yfetn ?ﬁéi\hﬁ%ﬁ:&"l s X Orﬁllr gﬁ'@lﬁhnegé W, are fused together to

forma cyclic structu exanpl es _ gfoups’ i ncl ude pyri ndanyl
gr oups N:-¥titeanletyienedinysne ehiprepeoopiye, dﬁ@arwlammr mocaime N-bayrydpbpnethylamine,

diethylamine, piperazine, tris(hydroxymethyl)aminomethane, tetramethylammonium hydroxide, and
the like.

20 Some of the compounds of the present invention are basic, and such compounds are usefu! in 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 {o the patient in pharrnaceuticai 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 tﬁe 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,




substituents” as defined above, except where ot herw se defined). Optional
substituents include one or nore "aryl group substituents" as defined
above, except where otherwise defined. 25 "Heteroaryl al KPeccrpgaiiss a
het eroaryl -al kyl - group in which the heteroaryl and al kyl noieties are as
previ ousiwo esmeaps bed. Preferred heteroarylal kyl groupece@Bgi®ssa Cl_4al kyl
noi ety. Exenplary heteroaryl al kyl gL pups i nclude pyridylmethyl. 30
Het er oaryl al kyl oxy" neans an heteroaryl al kyl -O group in which the
het er o (o) er oar yl oxy
gr Oupsallrﬂ%i(};%g glg%ogaq‘% r%ﬁﬁag ﬁlfo%étﬁ 2 ng %%H?Jna%s gqczge[nes%&%nates cyq%}g/é%’ig F oxy MEans
an het emndgnipdtesO- group i n whi ch t he heteroaryl group is as previously
descri bed. Exenplary heteroaryl oxy groups include optionally substituted
pyridyl oxy. 35 23 Decenber 2005 WO 03/000695 PCT/ GB02/ 02835 -11..
" Het er o&s yélkay Ibﬁwbii;bin BamrepiMes asetivn sompohrels.aplsaf ydmpSO@s N}ﬂqe@@vent(a),aregr oup in
whi ch t i cl oal kyl "
Toank: ﬁ"f‘*ﬁ* B K o Pl Sr o R My Sy Ll on of BELTRRRYC P51 1
one or diferprspschetysethoselivans ﬂt?rpmﬁfépenmn@md;@w@mtsmndfgr trtgpetegdd et ed from O,
S and NYgf MMh&ﬁt@ﬂBAe%ﬁ‘édW spstituted by oxo; (ii) a partially
saturated nulticyclic eterocar%‘ocycl ic noiety in which an aryl (or
heteroaryl) ring, each optionally substituted by one or nore "aryl group
SUbSTT t iR keferencéXd Yorfhula (R BEUELARL Kr\%ar%u@alljgn Jeugﬁ ifgd0e! her to forma
cyclic structure. (Exanples of such ups 1 nc nyl ,
dlhybrobenzofuranyl |ndoI|nyI and pyrlndollnyl groups). 10

"Het er cl oal k | k nmeans a heterocycl oal kyl -al kyl - group in which the
het er o%%‘?é’ﬂaﬁ'c'ﬁa@rﬁy%ﬁ”ﬂ noi eties are as previously described.

"Prodrug" rmgansh)dmgarrpound which is convertible in vivo by netabolic neans

(e.g. by hy r.ol ysi 5 und of fornmula (1), including N oxides
t her eof For lxanbﬁaﬁy]f‘?ge'%ﬂéror&%ogﬁ%onpound of formula (1) containing a
hyldr ox?/ gr Oiix) "By 44161 S8RMREdHy RIS [ - d};ﬁ@pﬂlyy S in vivo to the parent

nol ecul e.

15
(iv) Cj_galkyl substituted by hydroxy [e.g. -CH,OH, —~CH,CH,OH or “CHzcnchon L

(v) . Cqqalkyl substituted by -N(RO)C(=0)-R7 [e.g. ~CH,CH,CH,NHC (=0) CH,};

(v) Cy_qalkyl substituted by -C(=0)NY1Y2 [e.. -CH;—C (=0) -N OJ;or

H,C—CH,
(vii) cycloalkylalkyl substituted by hydroxy [e.g. —(lz—cﬂz ].
CH,OH

20 - Compounds of formula (I) in which Rl represents hydrogen, -CHs, -CH>CH3, -CHyCF3 or

-CH;—C (=0) -N O are especially preferred. R1 more especially represents hydrogen.

R2 may particularly represent:

N~
(i)  carboxy or an acid bioisostere (e.g. —<’
w=N

25 (i) hydroxy;
~ (iii) alkyl substituted by carboxy [e.g. ~CH,CH,CO,H;




Al ternatively, an ester of a conmpound of forrmula (I) containing a carboxy
group may be convertible by hydrolysis in vivo to the parent nol ecule. 20
Suitabl e esters of conpounds of fornula (1) containi ng % 2f§aresd)%%r oup are,
for exanple acetates, <citrates, lactates, tartrates, nal onates, oxal ates,
sal i cyl atves p3/n@pi onat es, succi nates, fumarates, mal ear&3R02/02835
nmet hyl ene- bi s- ( 3- hydr oxynapht hoat es,_gent i sates, isethionates,
di -p-toluoyltartrates, methanesulfonates, ethanesulfonates,
~ benzenesul fonates, p-tol uenesulf tes, cycl ohexyl sul famates and qui.nates.
.25 Suitable esters of conpo of 3(fornmula (1) containing a carboxy group
~are, for exafipl @etebfigiSR.g. crijbed bypyrdyd};Lei nweber, Drug Metab. Res.,
1987, 18. page 379. Suitabl gge$ters of conpounds of fornmula (1) containing
both a carboxy group and a hydroxy group 30 within the noiety -LI-Y
i nclude |l actones forned by | oss of water between said carboxy and hydroxy
groups. Exanpl es of such | actones include caprolactones and butyrol act ones.
An especi al | §) us@&lir whichB4 isgikvydegeT@Ciyfl; conpounds of formula (1),
contai ning a hydroxy group, may be fornmed fromacid noieties selected from
t hose descr i(d-ORA BwhidyRAlsdikgltor cygloalkyldikyl Mebatitutedigrne ork28OhyddRy gro®B , - page
2503z 2507, and incl lég:e é{gbsti t ut ed g:an‘i norre(%}‘rll\%:lﬂ)-benzoat es, for exanple
di al ?cyl am no- r’réel’q'iﬂ EnZbat e s OFH-SilCEPH 1P a]%Pngoups may be j oi ned
together and/or interrupted 23 Decenber 2005 WO 031000695 PCT/ GB02/ 02835
-12 by an oxygen atom or by an 8 i('fally substituted nitrogen atom e.g.
an al kyl ated ni tHoeaets fiH) @, BOe-c-eERS Gt aldcy éaraied bip- met hyl ) benzoates,
e,g. 3- or 4- (m)rpﬁol I nonefhyl )-lpbenzbates, &nd (4- &l kyl pi perazin-1-yl)
benzoates, e.g. 3- or 4-(4-al kyl pgggazin-1-yl)benzoates. 5 Were the
compound of the invention contains?®a carboxy group, or a sufficiently
aci di ¢ bi oi sgst . g additi.o ts may be fornmed and are sinply a
nor e convenis-(%ﬁat ﬁifg‘}]rﬁ]w?%]?ﬁulgg; lis%bsgtfl%gh %gf’rlﬁ%r%ae%?xygfoﬁ%s [%%1t forminherently
amounts to use elocuffesfyapoeitjld form The bases which can be used to
‘prepare the base addition salts include preferably those which produce,
when conbi neg;iw 1 hef pe i : L PRG S ts, that
is, salts vﬁlglsl)éucz:lgtlfl gﬁg}t%rgalﬁgﬁg%yg%agﬁtso thg& %@% gﬁ?@%@%ﬁ%ﬁ %ééeuti cal
doses of the salts, so that the benefici &Iz(t:'l“‘r?ﬁzbitory effects inherent in

thejjree base algen,co,n, ~ocH (CH,) COH or ~0—C—CH, ];
CO,H
H,C—CH,
(ix) -OR*in which R4 is cycloalkyl substituted by -C(=0)-NY!Y2 [e.g. ~0—C—CH,, or

CONH,
Hz‘f_‘[mz
-0—C—CH, I
CONHCH,
(X} -C(=O)-R in which R is alkyl [e.g. -C (=0) ~CH, I;
(i) -CE=O)NY!Y2[e.g -cONH,, —CONHCH, , ~-CONHCH (CH,0H) , ,
15 -CONHCH,CH,OH , ~CONHC (CH,) ,CH,0H, ——CONHCH,CH,OCH,,
N_-}l
——CONHCH,CH,CONH,, ——CONHCH,C (CH,) ,OH or —CONH"<\ Lor
N

(xii) .~N(R6)-C(=Q)-R7 [e-g. -NHC (=0) CH, .




not vitiated by side effects ascribable to the cations. Pharmaceutically
acceptabl e salts, including those derived fromalkali and al kaline earth
nmetal salts, within the scope of the invention include PH¥sa@berddds ved from
the foll ow ng bases: sodi um hydride, sodi um hydroxi de, potassi um hydroxi de,
cal ci um vwyewoosesie, al um ni um hydr oxi de, |ithium hydr ggir@soré@gnesi um

hydr oxi de, zinc hydroxide,- ammoni a, _}p ethyl enedi am ne,

N- net hyl - gl ucai ni ne, |ysine, arginine, ornithine, choline,

N, N - di Qenzyl et hyl enedi_an], chl oroprocai ne, di et hanol am ne, procaine,

N bengy T SHEIIE A HRALD i R ST SOCE: fyroNHd CHo) 1CH O at sspdarlly

tri s(hydroxynet hyl ) ar ni nonet hane, tetrarnethyl anmoni um hydroxi de, and the
like. 2@fBuweRofore bpedabrppmesdss o9CH,he present invention are basic, and such
conpounds are useful in the form of the free base or in the formof a
pharmaceutical ly acceptable acid addition salt thereof. Acid addition salts
are a e convenient formfor use; and in practice, use of the salt form
inheregg{?aqﬂﬁﬁﬂﬁﬁgqFﬁﬂﬁée of the free base form The acids which can be
useds to pregprenfdigerci d addition salts 25 include preferably those which
produce, when conbined with the free base, pharmaceutically acceptable
“salts, that 4k, @%%ts whose anions are non-toxic to the patient in

phar maceut i g 6jRisRsly afbstihed arf@d & phengl®) t hat the beneficial inhibitory
effects inherent in_the free base are not vitiated hy side effects

ascri babl e t(’é’)t?fg‘o%ﬁqyéf%qmtﬂe}feﬁ&iﬁﬁ’ﬁaﬁhﬁinﬂ‘&@é P W‘é’é&%&?f‘%l% salts of
sai d basic conpounds are preferred, all acid mgdition salts are useful as
sources of the free base formeven if the particular salt, 30 per se, is
.desired only as an internedi ate product as, for ¥pl e, when the salt is
formed only for purposes of purification, and i fication, or when it
is used as internediate in preparing phar maceguid €al | y acceptabl e salt by
ion exchange prasgrideesioyEigeamreutifcal Iy qcceptable salts within the
scope of the invention include thos \der/ ved fr NNl neral acids and organic
acids, and include hydrohalides, e.g.IﬁydrochIorideH and hydr obrom des,

sul fates, phqsphates, njitrates, sulfamates, 35 acetates, citrates,

Iad&htes, tgﬁtrﬁ@ééﬁﬂﬁﬂWﬂﬁﬁwyé oxal ates, salicylates, propionates,

succi nat es, (JiynaKRkdituted Bl oBSér9ore MRAYARe. £ iriFhbREah{NY.dr oxynapht hoat es,
gentisates, isethionates, di-p-toluogyltartrates, 23 Decenber 2005 WD

~ 03/000695 PO Glosustes! by -GEOM %N espseitilyofidy-6H2-CetNdHEE Y f onat es,

benzenesulfonates,'%-toluenes | fonat es, cycl ohexyl sul famates and qui nates.
' : ' (viii) alkyl substituted by -OR/ (e.g, -CHy-CH»-OCH3);

(iX) -ZR4, especially -OCH3 , -OCHyCHs, -OCF,H or -OCH,-CHy-OCH3;

15 (®) -C(=0)-OR5, especially -C(=0)-OH;

- (x) -C=0)NY1YZ, especially -C(=0)NHCH; or -C(=0)-NH-C(CHz),-CH,OH; and

i) -NYly2, especially ——N o.
O/
20  Compounds of formula (I)'in which R3 represents hydrogen, cyano, pyridyl, trifluoromethyl, -CHo-
/ \ .
CHy-C(=0)NHCH3, -OCFoH, -C(=0)-NH-C(CH3)y-CHyOH or —N . O are especially

preferred. R3 more especially represents —OCHj.

25 RZis preferably aitached to position 5 of the indole ring.




As wel | as being useful in thenselves as active conpounds, salts of
.conpounds of the invention are 5 useful for the purposes of purification of
t he conpounds, for exanple by exploitation of the sol ub?iPesubef08% er ences
between the salts and the parent conpounds, side products and/or starting
mat er i al wdmgoodseschni ques wel | known to those skilled ipgTigRey@eis. Wth
‘reference to fornula (1) above, the | low ng are particular and preferred
‘groupi ngs: 10 R may particularly represent: (i) hydrogen (ii) C _4al kyl
[e.g. -CH3 or -CH2CH3]; (iii) Cl_4alkyl substituted by halo [e..g. -CH2CF31;
15 (iv) C-4al kyI substltut ed by hydroxy [e.g. -CH2OH , -CH2CH2OH or

-Cli 2CH2CH2OH ] ®? (v) Cl1_4al kyl substituted by N(RG)C(--Oi-R7 [e.g -CH
CH2CH2NHC (=0 (vi) CI_4al kyl substituted by -C(O)-NYIY2 [e.g. -CHz C
(=O - O]; o C-CH2 (vii) cycloal kyl al kyl substituted by hydroxy
Le. 0. ey ]| CH %@aqachmmeb%&mmemenn@ represents
“hydr ogen, - , -CH2CF - Oare especially
preferred. Rl r’rﬁ‘re especial ly represents hydrogen R2 may particularly
~represent: N-- NH (i¥f carboxy or an acid bioisostere (e.g. ---"f N); 25
(i1) hydroxy; (iii) alkyl substituted by carboxy [e.g. -CH2CH2CO2H ]; 23
Decenber 2005 WO 03/ 000695 PCT/ (B02/02835 -14 (iv) heteroaryl [e.qg.

-5 ltisto 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
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15 ~ | - a.




or pyridyl]; (v) -OR4 in which R4 is alkyl [e.g. -OCR3 ]; (vi) -OR4 in
which R4 is al kyl or cycloal kyl al kyl substituted by one or nore hydroxy
groups - [e.g. -OCH2CH2OH, - OCH2CH2CH2OH, - OCR ( CHB) mz%i—l?ecm?iqg-ocmm
(OH) CH3 , -O--C--CH2 or -OCH2CH (OH) CH2OH]; | C H2OH -O4 in which R4
i s . al kyl vaudzmbispaut ed by one or nore al koxy groups [e. gpcricEddisisCH3) CH20CH3
1; (viii) -OR4 in which R4 is alkyl ok cycloalkyl substituted by one or
nore carboxy groups [e.g. H2C-CH2 10 -OCR 2CO2H , -OCH (CH3) CO2H or -O0-
ICCH2 ]; f COFM)HZC-!HZ (ix) -OR4 in whi R4 is cycl oal kyl" substituted
by -C(=0 -NY1Y2 [e.g. -O I1CCH2 or CONH2 H2G-CH2 -0-C-CH2 ]; | CONHCH3
(x) -C(=0-Rin which Ris alkyl [e.g. -¢c (=0) --CH3 ]; (Xi) -C(=0)-NY | Y2
[e.g. - H2 , ---CONHCH3 , - CONHCH (CH OH)gEI 15 - CONHCH2CH2OH , - CONHC
(CH3) 2CH2QH , -4e@ CONHCH2CH20CH3 , N _%ﬁ PGHRCONH2 ,  CONHCH2C ( CH3)
20H or - H-c ]~0r "~ (xii) -N(R6)-o(=-R7 [B.g. -NHC (=0) CH3 ].
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23 Decenber 2005 WD 03/000695 PCT/ GB02/02835 -15- Conpounds of fornula (1)
in which R2 represents -OCH3 or -CONHC (CH3)2 CH20H are especi al |
preferred. R2 nore especially represents -OCR 3 . R3 may” a?etméa?ﬂﬁny
represent: (i) hydrogen; (ii) cyano; (iii) optionally substituted aryl
(e.g. ph#&o/m3jppos¢d v) optionally substituted heteroaryl peeiapozasssi onal |y
substituted pyridyl or optionally M@ substituted indolyl, especially -(~
/) or N); 10 (v) alkyl (e.g. nethyl or ethyl); (vi) alkyl substituted by
one or nore hal egen atons (e.g. tridd uoromethyl); (viige al kyl ‘substituted
by -C(=0)-NY 1Y2, \especially -CH2-CH i) al kyl substituted

by -OR7 (& g. 2 - OCH3 ki - OCH2CH3, - OCF2H
or -OC 315 (X) i ;L (xi)

-C(= ially -3 )Y2- CH2OH, and (xii)
NY1Y2, i N O 20 ch R3 represents
hydr ogen, cyano pyridyl, trifl woronethyl, 2- C(=0) NHCH3, - OCF2H,

-C(=0)-NH-C(CH3)2-CHZOH or _N O are espéC|aIIy preferred. R3 nore
especi al |y (¥pH@sents - OCH3. 2&XIR® is. preferably attd&Ked to position 5 of
the indole ring. 23 Decenber 2005 WO 03/ 000695 PCT/ GBO2/ 02835 -16

CH,OH
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3 R A\
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B ; H .
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OMe
Nl j ) N\ N
N \H_
(XXVI)
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(XXVI)

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:-




R3 The group is preferably attached to the 3 position of the indole ring 5
It is to be understood that this invention covers all appropriate

conbi nations of the particular and preferred groupings?¢Beepbedfo herein.
Particul ar preferred conpounds of the invention are: 10 N) Mao 15 23

Decenber wap@modkes WO 03/ 000695 (VT) (D M--,0 (M 11) MefrNeRoMedssH (XV) 17
MO H (XVI) (VI1) MeO (XIV) PCT/ GB02/,92535

Mea(

(X1}
4-methoxy-6-(5-methoxy-1H-indol-3-y1)-7H-pyrrolo[2,3-d]pyrimidine;
and the corresponding N-okides, and their prodrugs; and pharmaceutically acceptable salts and solvates

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

The compounds of the invention exhibit useful pharmacological activity and accordingly can be
incorporated into pharmaceutical compositions and used in the treatment of patients suffering from
certain medical disorders. Compounds of the invention and compositions containing

10 compounds of the invention may be used in therapy.

Compounds within the scope of the present invention biock kinase catalytic activity according to tests
described in the literature and in vitro procedures described hereinafter, and which tests results are
15 believed to correlate to pharmacological activity in humans and other mammals. Thus, there
may be provided compounds of the invention and compositions containing compounds of the
invention for use in the treatment of patient suffering from, or subject to,
| conditions which can be ameliorated by the administration of protein kinase (e.g. Syk, FAK, KDR or
Aurora?) inhibitors, in partiéular a Syk kinase inhibitor. For example, compotnds of the present
20 invention may be useful in the treatment of inflammatory diseases, for example asthma: inﬂammatory
dermatoses (e.g. psoriasis, dematitis herpetiformis, eczema, necrotizing and cutaneous vasculitis,
bulious disease); allergic rhinitis and allergic conjunctivitis; joint inflammation, including arthritis,
rheumatoid arthritis and other arthritic conditions such as rheumatoid spondylitis, gouty arthritis,
_ traumatic arihritis, rubella arthritis, psoriatic arthritis and osteoarthritis. The compounds can also be
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, prdstate, b_reast, thyroid, colon and lung cancers) and '

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

There may be provided therapeutic methods for treating asthma.




15 23 Decenber 2005 WO 03/000695 -1s Mao N~ Meo PCT/ GB02/ 02535 Meo H ( XX)
Meo (XXIT1) Meo (XXIV) Meo 10 9 (XXV) (XXVI) (XXVI1) and the correspondi ng
N- oxi des, and their prodrugs; and pharmaceutical ly acceptBperbsy%s and '
solvates (e.g. hydrates) of such conpounds and their N oxides and

pr odr ugswolaobmpeci al |y preferred conpounds of the invemcommomse: 23
December 2005 WO 03/000695 PCT/ GB02/ Q2835 -19 Meo (XI!)

There may also be provided therapeutic methods for treating psoriasis.

There may further be provided therapeutic methods for treating joint inflammation.
5 . : ' =

There can also be provided therapeutic methods for treating inflammatory bowel disease.

100 There can further be provided therapeutic methods of the present invention for treating cancers

and tumours.

There is also disclosed a method for the treatment of a human or antmal patient suffering
from, or subject {o, conditions which can be ameliorated by the

15  administration of a profein kinase (e.g. Syk, FAK, KDR or Aurora2) inhibitor for example conditions
as hereinbefore described, which comprises the administration to the patient of an effective amount of
a compound of the invention or a composition containing a compound of the invention. "Effective
amount" is meant to describe an amount of compound of the present invention effective in inhibiting
the catalytic activity a protein kinase, such as Syk, FAK, KDR or Aurora2, and thus producing the

20  desired therapeutic effect.

References herein to treatment should be understood to include prophylactic therapy as well as

treatment of established conditions.

25  Accordingly, a second aspect of the present invention provides a pharmaceutical compound
comprising a pharmaceutically effective amount of a compound according to the first aspect,

together with one or more pharmaceutically acceptable carriers or excipients.

A third aspect of the present invention provides a use of a pharmaceutically effective amount of a

30~ compound as defined in the first aspect, or a pharmaceutically effective amount of a composition
- according to the second aspect in the manufacture of a medicament in the treatmént of a patient
Suffering from, or subject to, conditions which can be ameliorated by the administration of an

inhibitor of the catalytic activity of Syk.
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4- et hoxy- 6- (5- net hoxy- 1Hindol -3-yl)-7H pyrrol o[ 2, 3-d] pyri mdine; and the
correspondi ng N-oxi des, and their prodrugs; and pharnaceutically acceptable
salts and solvates 5 (e.g. hydrates) of such conmpounds®3difeFutbre??S N- oxi des

and prodrugs. 10 The conpounds of the invention exhibit useful

phar macol ogi cal activity and accordingjy. can be incorporated into

‘phar maceutical conpositions and used in the treatnment of patients suffering
from certain nmedical disorders. Conpounds of the inventi-on and

conposi t i dh&uethatnsrtif thy presentpeieniden mpviddsa usheferphirmacantiopllpeffegiedimomntt her apy .
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activity according to tests escril Iterature and rn.vitro
pr ocedur eSo@RSEiPR frserdingioghasedopdaspechindhamhanathctare s agnadsameént ; the tecatbentad] | eved

to correl %ﬁnﬁﬁto%e&@&%@%%ﬁﬁ eegg#e;e%g{_]ty in humans and ot her mammal s. Thus,

there may be provided conpounds e invention and conpositions

contai ning conpounds of the invention for use in the treatnent of patient
s gf-f ering A ﬁﬁiﬂisp?ﬂt oBihb btéﬁ‘dnt( fnGenticH ?Mbmaﬁ whi gmnﬁ@&ﬁbﬁxy%ﬁ&kib@ﬁ@?@f by the

adm ni stration o rotei n.kinase (e.g. Syk, FAK, KDR or  Aurora

i nhi bi tor 5,%"‘8&% %@F’%fp“hﬂ% rskiaﬁ%f’g‘e F FhPismRassuticatiy  eliggtiymamountcfndounds  of
t he pr eserbmaSitionueandingdd tHFBstoRFaspEih te niabufidife sfa@aliRAdnt Blthd tRhthamEat or y

di seases, for exanple asthpm: inflamatory dermatoses (e.g. psoriasis,
dermtiti s RAFPSHIFEE e ,°r§‘gggﬁﬁf°%@%w¢%°ﬂbb€§ﬁgﬁ%?dd%¥éﬁ@%wpf is,
bul | ous dusmhib&y of thd dalvEE &tiviiofFAKS and al |l ergi ¢ conjunctivitis; joint
inflammation, including arthritis, rheumatoid arthritis and other

art hri ti c AGomlispbc® BEthS PrefbntisivnhEnpraYialsth SO MrkhideSical S Ubivtddihd b S
traumatic arthritis, rubella arthritis, psoriatic arthritis and
ost eoar t hfRewd agAefined thibe fvs aspash P shrpaegmallysdegive prounhef acompasifemt  of

Chroni ¢ Clsbiikg td te sdceHdrmitad i ol 1BRaeue COPRdicAtHl B RYRAMiehi Sha paBih O MunNe

di abet es, t 0i ne encephal elitis, collitis, atherosclerosis,
peri pher a?u%c%ror S@F‘?éé% 8?“8’rét‘g‘Pd‘iV]B%%anﬂeé‘F‘el{ﬂ‘§@a%Ehe pinfsptien 9EpRr osi s,
r est enosi ihibimy ofthe @tatytiSactiBtye€KIDRl ynphomas, system c | upus eryt hemat osus,

graft v host disease and other transplant associ ated rejection events,
- cancers and tunours (such as colorectal, prostate, breast, thyroid, colon

and | ung Aanecethsjpeand tid(brésait imrmBdnpryvide Wabe iz $RAS Loeutdelf diic@Rahhdunt t he
conpounds be useful. as.tynor anti-angi ogeni c agents. There maybe
provi ded (fflr:agg%m 'lﬂr'féi 4 #@?ﬁ%&fh H’Fo{jmt PRSTH Ag? Hgat“ﬂ?fﬁ‘.“‘c%@’ PeeedrrEeuods 10

composition according to the second aspect in the manufacture of a medicament in the treatment of

a patient suffering from, or subject to, conditions which can be ameliorated by the administration of

an inhibitor of the catalytic activity of Aurora2. |

An eighth aspect of the_ present invention provides a use of a pharmacentically effective amount
of a compound as defined in the first aspect, or a pharmaceutically effective amount of a

composition according to the second aspect in the manufacture of a medicament in the treatment of

cancer in a patient in need thereof.

A ninth aspect of the present invention provides a use of a pharmaceutically effective amount of 2

compound as defined in the first aspect, or a pharmaceutically effective amount of a composition

according to the second éspect in the manufacture of a medicament in the treatment of Chronic

_ Obstructive Pulmonary Disease, in a patient in need thereof.




WO 03/ 000695 PCT/ GB02/ 02835 -20 There may al so be provided therapeutic
nmet hods for treating psoriasis. There may further be provided therapeutic
met hods for treating joint inflammation. There can al so<bBecppisyitiead

t herapeutic nmethods for treating inflamatory bowel disease. There can
further be provided therapeutic nethotof the present invention for
treating cancers and tumours. There is also disclosed a nethod for the
treatment of a human or animal patient suffering from or subject to,
condi tions which can be aneliorated by the 15 admi nistration of-a protein
ki nase ¢ andS¥khe iRk ). DhLbi tor for exanple conditions as
her ei nb f%?e describEG?Kﬁﬁ?gﬁm@g%%§$%%%§?ﬂgﬂ% i PR ’gﬁm$%m§ﬁg pat i ent
of an ef'f WEFThFEenHIon BAY begriministesedppronterallyp fopictily, retallyndrallyror by inkalGioRPOSi t | on
cont ai respegiaity ARERAIRGHOf the invention. "Effective anount”™ is neant to
descri be an anmount of conpound of the present invention effective in
inhibiting the catalytic activity a protein kinase, such as Syk, FAK KDR

or Aur afoampositisactditing @HRAMNE] ' rapeutic effect.

Ref erences her ei n to%trea?ﬁgﬁ?lé_%ﬁﬁgpq§%3%§@¥§?§88B§ﬂm?“¥¥ﬁﬁ%u%$%phyIactic
t her apy™a¥ W& poargecentically porepinblegtivvagts aptxcipleats.  Gbn aljtviants sompBe, B@r Arcor di ngl y,
a seconituaspasile agficohBed B BRardo RSt | har maceuti cal conpound.
conpri sienecA g tEaafmac iﬁit'%(jua'l |y effectirtd\)/gg%aé%n%%%{lggé' :T}lggomgﬁlﬁ%flsér%g‘? ding to
the fi PEE Bg ¢ form plg Rfls. grapesoppadest, anyseis spihtinerercsesptisivas, infecableept abl e
carriers or excipients. Athird aspect of the present invention provides a
use of a pharnaceutically effective anount of a conpound as defined in the
first aspect, or a pharnmaceutically effective anount of a conposition
according to the second aspect in the nmanufacture of a medicanment in the
treatnment of a patient. suffering from or subject to, conditions which can
be aneliorated by the adm nistration of an inhibitor of the catalytic
activity of Syk. 35 23 Decenber. 2005




- 20a- A fourth aspect of the present i nvention provides a use of a

phar maceutical |y effective anount of a conmpound as defined in the first
aspect, or a pharmaceutically effective anount of a COFI%)%@FI{‘qCWO%ICCOI’dI ng
to the second aspect in the manufacture of a medicanent in the treatnent of
i nf | ammay@ragostiseease in a patient in need thereof A fi[f(_tlh?]%glgggg of the
present invention provides a use of 2 phar maceutical |y ef[ ecti1ve anount of
a corrpound as defined in the first a bect or a phar rraceuti cally effective
anmount out eﬁ Npos ition accordi ng to the sgcﬁond asg‘g in the manufacture
of a I EARSHETH SRS 1°F S HUAP 0BT QTSR PSR (PP EF P SMBHNHI  subj ect
t 0, condkediénensandiriabs, Cdsurings, arvabiliefsih eﬂlently olithie plagtidcaitsdllyabdeibldf  an
‘inhibitor of t .alyti.c actiyvit FAK. A sixth aspect of the pr esent

| vent reaionh TRt a ot Tk il e TRt Be TR e sstamor a
conpou mkltemnedelf sco@dancawitithe Edtublity and piRatical @opedticp btfidmaRUbMERhd, Yheef f eCcti ve
am) nt o 0|tLon accordi ng .to e.secq nd aspect .in the manufacture
' g arlt'cc:lg?rrengp pdmjRistption n@ﬁ{’“’%f‘“‘g t?)getqb%eﬁ‘f : ftﬁ’?’f‘@?"’i“ﬂ‘@d o8RG ¥8F subj ect
t o c ondk4nipdan @:cvﬂmncshucchan labteseasmiuhmrtateedlchryn datbenate) dicdltich piadsphate aed  an

i nhi bit .1 a t t| Vit th a ect of the present
i nvent |dgshnte%‘[r'dgr\'/$a &%l%ése ° glﬁﬁ% %a%%ﬁ?f'&ﬁ?r?’i}exéf F%‘E‘:St"i(’@é‘ Gfint  of a
conpou rkdnna@tsdecfh as gdgricsium Isearatb,rsedmrmktp@bm]fate)mdaalqsh@r bemee fbripeephring tfefsect i ve
amount pre areggargplﬁ it lé B%Qfan CCCQIE OUS étgsegxndel}% (ﬁcculﬂ éﬁ'\?%ﬁyep’ﬂy%m glw Uf acture

of a ne ment “in’"the treatnment o subj ect
to,18co rVﬁlen pORSIsWiFpgisiossac ined thagdan mlemhd&}fy:hg@eatdm agerad wiedhi fﬂﬂﬂ:tﬂé an

i nhi bi t clivit . An ei h, as of the

pr esen%%%ngig'ﬁ ??ﬁﬁ%%%w%gugm% am[ ols% hr‘)’ﬁ eﬁ"t"i’ 3@%{? ﬁ@"“@fgfyé%{ i®% anount  of
a conpelipmifors Odelﬂitumedwrenfmneﬂsblbﬁsﬁed aspect, or a pharmaceutically effective

anount of a conposition according to the second aspect in the manufacture

of a nmedicanment in the treatnent of cancer in a patient in need thereof. A

ni.nt h eyrerenterst admirestpties entlsionyysespersons prsoluiies sf the pradico hecardialy aartmaceut ically
ef f1§Ct ENEntid %eta% o‘?l fo?%B Q(ga m?&%b&&%ﬂ oll 9 O ! ggon IOIKaSt ?ogf,sﬁe(:t or

phar maceut 1 cal | fective m)un oS T16n " 3ct éanfo t he second
aspect s¢lyfiophruchnasriafenend prepyishie glyk thjectable nrtgamcrESteheucthrae athytelhtte,af wémrso ni c
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of the products according to the invention may especially be useful for administration by intramuscular

or subcutaneous injection. The aqueous solutions, also comprising solutions of the salts in pure distilled
20 water, may be used for intravenous administration with the proviso that their pH is suitably adjusted,

that they arc judiciously buffered and rendered isotonic with a sufficient quantity of ghicose or sodium

chloride and that they are sterilised by heating, irradiation or microfiltration.

For topical administration, gels (water or alcohol based), creams or cintments 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 controlied 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 ora 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 can include suppositories formulated in accordance with

known methods and containing at least one compound of the invention.
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-20b Compounds of the invention nmay be adm ni stered by any suitabl e neans.
In practice, conpounds of the present invention may be adm ni stered
parenterally, topically, rectally, orally or by inhal at #dpecembesi§8zi al |y by
the oral route. Conpositions according to the invention nay be prepared
accor di ngva @/obdees cust omary net hods, usi ng one or noredfErmesutical ly
accept abl e adj uvants or excipients._Jhe adjuvants conprise, inter alia,
diluents, sterile aqueous nedia and” t e various non-toxic organic solvents.
The co |Jls gr anul es,
pomdergﬂﬁa&ﬁggﬁioso%%?ﬁgﬁ%ﬁgfmgﬁ%g%ﬁ%#g§§£§$ﬂ%g%”%§%L%%gd ce er 2005 WO
03/ OOOGQ@SWW@B@E“@?B@BMEZIW@@WQR jugntbat aghifakledgsagy shafiewpiginedand can cont ai n
one or mro@slﬁg&@saﬁmﬁfags%gﬂo&{s%B@&m&n&é}m & Q5RF dt!h§§a919 t,mgv‘ﬁl%ﬁéé%@ byed
ceutically

flavourings, colourings, or stabilisers in or tarn pha
accept afill & demrmiped byrthenhysiciapnand dergndsaiperrthe depireditheranentic eifvet, thorutsrsf of acti ve

subsy angRinksRatlol SndBidtRn Bt BRI Yhe cHRRA '&"t‘ﬂ@ﬁmlﬁﬁ accordance w th the
solubility and chem cal properties of the active conpound, the 5 particul ar
node of administration and the provisions to be observed in pharmaceuti cal

pract i qRe MM, thE IR né IiginBduE 0.001GH 1Rt d@&k@éﬁya&% 08T Cdpbe 3L € cal cium
carbonate, dical ci um phosphate and disintegrating agents such as starch,

al gi ni cEAuEbady weight pes devyrinhelatign fom ghopt M e aboBiol9Bipreaiably & Ho 70.ui9rd cant s such
' as MBg e B 054 16 2D f?ﬁg?«g bRt heR iyl oﬁ%d%ﬁﬁlﬁmﬁ&daﬁd@oﬁl 08 0.6 bR for

aring tablets repare a capsule, 1t 1s advantageous to use | actose
dPhldHJWﬁ?@%h@Q}mdemﬁ ‘mﬂbw7éﬁﬁ?ﬂ@ﬁ@“@ﬁy@@W§ﬂmﬂwmmﬁ@n%aqwégmgﬂguspenS|ons

are US @ke thedbsds MLl s&a&aﬁlkﬁm&&ugﬂ&mmﬁ%@ dRfincRAA0S sqaﬂ&tqbb t?e%.e{li tate
suspensi on. Diluents such as sucrose, ethanol WE yet yl'ene gl yco
1

pr opy| &P 2ASFCHsight generabytale offieelth apdytesr elfemeisrissies whisit dan @ﬁumlppeth@fﬁcapmgf al so be
used. hmpRMAP LA adm nistration, enulsions, suspensions or solutions of
t he products according to the 15 i nvention in vegetable oil, for exanple
sesanme oil, groundnut oil or olive oil, or agueous-organic solutions such

as jsat ghe &iﬂfiot&@@&)ﬁ&rﬂi’ﬁ@h@l‘neﬁ%ﬁtmn Iy 3635&@{1@&1'6& 8%@%&11@%& ﬁécéssa?}'ﬁx%rc@?toa hyl

ol eat e, |1, as steri_|e aquequs sol utions pharmaceuti cal |y

accept &Btf“é ﬂ?éf“ﬂ"ﬁd therppeuticetfyct: $eres Retientpmay rspee rapily 16 & higker o lowgrdosseadiuct s

‘accor dinfAg fikdmiic SvehiRy AthteRRceMBs BRPARI &b dhePFatiR€ fritlay bOfec RO Phak" ation by

i ntramyscul ar
ong-term treatments at the rate of I 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 4times 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 parﬁcipation 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.Wauts in "Protective

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

Compounds of formula (I), wherein R1, R2 and R3 are as hereinbefore defined, are prepared by
reaction of compounds of formula (XXVII):-
33




or subcutaneous injection. The aqueous sol utions, also conprising solutions
of the salts in pure distilled 20 water, may be used for_intravenous
admnistration with the proviso that their pHis suitabfdPuEEes8d, that
they are judiciously buffered and rendered isotonic with a sufficient
guant i t y v osghesspse or sodium chloride and that they mfrRsgabeishd | sed by
heating, irradiation or nicrofiltra[&gn. For topical adm nistration, gels
(water or al cohol based), creams or Ointments containing conpounds of 25
- the invention may be used.s Conpounds of the invention may al so be
~incorporated in a gel or trix base for application in a patch, which
woul d all ow a control | ed xel ease of conpound through the transdernal
barrier. For adninistrﬁifbg YN nhal ation conpounds of the invention may be
n 3

di ssol ved or suspended sdttable carrier for use in a nebuliser or
.a suspension or solutiongerosbl, or may be absorbed or adsorbed onto a
. . . V. . . S

suitable solid carrier for usegin a dry powder inhaler. Solid conpositions
for rectal administration can I nclude supposi t@&XVé® fornul ated in
~accordance with known nethods and containing at |east one conpound of the
~invention. 35 23 Decenber 2005 WD 03/ 000695 PCT/ GB02/ 02835 - 22 The
.percentage of active ingredient in the conpositions of the invention may be

vari ed, wheteiriel ings hereapessaeined Maclii a Fpul, frefpibBlibding SorfofdtaNAL frb@h such
that a syitable qﬁ?@@@ @@835 be obtained. GCbviously, several unit dosage
forns ﬁﬂ@“ﬁ@@%ﬂﬁi PP “about the same tinme. The dose enployed will
"be determ ned by the physician, and depends upon the desired therapeutic
effect, the route of admnistration and the duration of the treatnment, and
the condition of the patient. the gdult, the doses are generally from
about 0.001 to about 50, prefeg % about 0.001 to about 5, ny/kg body

wei ght per day by inhal atsan BPout 0.01 to about 100, preferably 0.1
to 70, nore especiﬁkhy- B to ng/ kg body wei ght per day by oral

adm ni strati on, ané rém aBout/0. 001 to about 10 10, preferably 0.01 to 1,
nmy/ kg body wei ght per day?byNntravenous administration. |In each particular
case, the doses wll be deterhhned in accordance with the factors
distinctive to the subject toFe treated, such as (m) wei ght, gener al
state of health and other characteristics which can 1 nfluence the efficacy
of the nedicinal product.

wherein R! and R2 are as defined hereinbefore. The coupling reaction may conveniently be carried
out, for example, in the presence of a complex metal catalyst such as

10 tetrakis(triphenylphosphine)palladium(0) and sodium bicarbonate, in aqueous dimethylformamide at a
temperature up to reflux temperature. This reaction is conveniently carried out with the pyrrole NH in
compound (XXVIIT) protected with for example a tosyl group and the indole NH in compound (XXIX)
proteéted with, for example, a tert-butyloxycarbony! group.

15  Compounds of formula (1) 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 alky! 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 hydtoleis may conveniently be carried out by alkaline




15 The conpounds according to the invention nay be adm ni stered as
frequently as necessary in order to obtain the desired therapeutlc ef fect.
Sonme patients may respond rapidly to a higher or |ower #J%& g%y find
much weaker mai ntenance doses adequate. For other patients, it may be
necessarymasldna,vs |l ong-termtreatnments at the rate ofecr/dpozéessoses per
day, in accordance with the physiologjcal requirenments of each particul ar
patient. Generally, the active product nay be admi nistered orally Ito 20 4
times p ;
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met hOdSor QIYG sowgl'kscéacﬂa% dﬂ%%tr (ﬁrmgﬁ o%(ﬁgag&egtgrte%%ﬁf %E&ﬁ 51{1%%&11:' n the

ar oc n

l'iterat ure for exanple those describ | npr ehensi ve
O gani cabputapflpk o T hedirelysis ofierastonriay Slpﬂabes?ammlgb}' qoit hydrelysiewsbzian mereaiés cr i bed

her &4 nafd£buch bs HfBYcHRRiICRGE, %&@ﬁr)éseh& o@ﬁl‘p&qge%h%ﬁ%édn%%oltréﬁ@ﬁ b0 @lingd" Oups,  for

exanpl e hydroxy, amno, imno, thio or ‘carboxy groups, wheré these are

- desi r edorgapicispkeenty Sﬁ%haSﬂwmwcteﬁﬂlwémﬁwmtéfe!lm@’atmelﬁlnmamwémﬁambmlsp“&t ion in the
reactions. Conventional protecting groups may be used in 30 accordance with
standard practice, .for exanples see T.W Geene and PGMWts in

" Pr ot ech$ vvether@cmp@@ornnm@aﬁ Firuleriderntining'a carbimy SuALP By rpekp8ohisy, aciio9 1

Compounds,@dd (LS the bl buty I BGE iR dft

defi ned, a};rge rpreparee " reaclfl OI‘? o} esg% g ﬁ’fyg%sﬁgs n%%ﬂnﬂér? ! : 35 23
Dec Hhb etonditirs, fmx@wlm%wmmﬂmewmmpzew abpmf;roqm@mmratureRs is as
her ei nbefore defined and Xl is a hal ogen, preferably iodine, atomor a

triflate group, wth conpounds of formula (XXIX): 5 R2 (HO, B (XX1X
wher ei PARNOBF@xRplesompepsdshé forpua (hentainiis e ubey ephmesteprepared eact i on may

conveni Batobdhattf of Ak EdriShonding benzyl esters. The reaction may be carried out in the presence of

ammonium formate and a suitable metal catalyst, e.g. palladium, supported on an inert carrier such as

15  carbon, preferably in a solvent such as methanol or ethanol and at a temperature at about reflux
' temperature. The reaction may alternatively be carried out in the presence of a suitable metal catalyst,
e.g. platinum or palladium optionally supported on an inert carrier such as carbon, preferably in a

solvent such as methanol or ethanol.

20  As another example of the interconversion process, compounds of formula () containing a
-C(=0)-NYly2 group may be prepared by coupling compounds of formula (I) containing a carboxy
group with an amine of formula HNY Y2 to give an amide bond using standard peptide coupling
procedures, for exampie coupling in the presence of O-(7-azabenzotriazol-1-yl)-1,1,3,3-
tetramethyluroninm 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(=0)-NY1Y2 or (ii)
compounds of formula (1) wherein R2 represents -C(=0)NY1Y2, The coupling may also be brought
about by reaction of compounds of formula (1) containing a carboxy group with -
N-{(dimethylamino)(1H-1,2,3-triazaolo{4,5-b]pyridin-1-y[)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 HN'Y 1Y2 (ammonium chloride can be used for the preparation of

compounds of formula (1) containing a -C(=0)-NHp group). The coupling may also be brought about

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



out, for exanple, in the presence of a conplex netal catalyst such as 10
tetraki s(tri phenyl phosphi ne) pall adi um(0) and sodi um bi carbonate, in
aqueous dinethylformamide at a tenperature up to refl ul Bemper@®ure. This
reaction is conveniently carried out with the pyrrole NHin conpound
(XXVI1']) woakoeesbeed Wi th for exanple a tosyl group andpchesoneeise NH in
conpound (XXI'X) protected with, for,exanple, a tert-butyl oxycarbonyl
group. 15 Conpounds of forrmula (I) erein R2 and R3 are as herei nbefore
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reaction is particularly suitable for the preparation of conpounds of
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* 03/ 000686 iR6/ bR 0283 B0n withdAhilhy LG K5afS] iR Gh RePRPRnt, SYLR as an al kal i

met al h¥drq$%ﬂ$, gbg. | i thi um hydroxi de, or an al kali nmetal carbonate,

e.g. po R PGB A drmeratury fofieblit memivrpepturedp aboyi rebdsmpeirt ¢ sol vent

m xture, using organic solvents such as dioxan, tetrahydrofuran or

nmet hanol, at a tenperature from about anbient to about reflux. The

hy dib| yAs agotbér exdmplees the interepayersidingoctse, compaunds@f fourtuldf) inehich Ry dhpdryssi s usi ng

an ino;ga ic acjd, such @sﬂgydro hloric acid, in_the presence of an

aqueousTPPs PEPEF P fragtion of e Frreshouding campayads o formpia@hp »hich R{ smetosuch as

di oxan with dIeivisabiy,deadias baeh triblomalelif APIRSBoNER, shinatBROhtRRCaldas #bout 80C. As
ds,of formula (1) containing a carboxy group nay be

anot her, exanpl e canpa

preparéﬁmﬁVggﬁgﬂ“a gﬂ%&?%@ﬂ“ﬁ@ﬂﬁ?ﬁﬁ”@Fithe tert-butyl group of the
corresponding tert-butyl esters using standard reaction 10 conditions, for
exanple reaction with trifluoroacetic acid at a tenperature at about room
te ngr abaanether samaleof the inteeooavepsicd pooespcomehsnds of foosutaledn ¢hiph RbitGEAiNg a

carboxy grqup may be prepared b hydr ogenati on of the correspondi ng
benzyl‘gg?3?§§WW%EH¥%ﬁ%WF%HﬁWh@%E%&ﬂd??Wéﬁiﬂﬂﬁhﬂﬁ“@ﬁ@ﬂbﬂé%ence of
heterocycloalkylalkyl) may be prepared by alkylation the corresponding compounds of formula (1) in
* which R2 is hydroxy, with compounds of formula (XXX):-

20 ' R4-X3 (XXX)

wheréin R4 is as just hereinbefore defined and X3 is 2 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 cesivm carbonate),
25  an alkali metal alkoxide (e.g. potassium tertiary butoxide) or alkali metal hydride (e.g. sodium
~ hydride), in dimethylformamide, or dimethy! 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 R! is alkyl,
30 alkenyl, cycloalkyl, heterocycloalkyl, or alkyl substituted by -C(=O)NY1Y2, -OR7, -C(=0)-OR7,

"NY'YZ may be prepared by alkylation of the corresponding compounds of formula (Ia) in which R! is
hydrogen, with the appropriate halide of formula (XXXI):-

R1x4 - OXXT)




anmoni um fornate and a suitable netal catalyst, e.g. palladium supported

on an inert carrier such as 15 carbon, preferably in a solvent such as

met hanol or ethanol and at a tenperature at about refl u® Premsetdt ure. The

reaction nmay alternatively be carried out in the presence of a suitable

met al catvedyzsawpssse. g. pl ati num or pal | adi um opti onal | ywcaumegi&ked on an

inert carrier such as carbon, prefergply in a solvent such as methanol or

et hanol . 20 As anot her exanple of the interconversion process, conpounds of

formula (1) containing a -C(--O-Ny |1Y2 group may be prepared by coupling

conpounds of formula (1) containing a carboxy group with an am ne of
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H1,2,3-triazaol o] 4, %P pyridin-1-yl)nmeth é ene} - N- net hyl met hanam ni um 30
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at atenperature at about room tenperature reaction with an

ami ne ofech BAMEPuE makioldufered e AbUtHHSHt SFperatuten betwren aow @e'i*d ¢t pr epar at i on
of congq ¢.0fhif RfPHethod Is)rekRBd Bt Qinfpbunds coffaimfl ahbdid- G5 %J%L The coupling
may al so be brought about by reaction of conpounds of for la (1)

contai ning a carboxy group with 2-(1H benzotriazol e-1 23 Decenber 2005 WO
- 03/ 00062ankifek/ckdRPR 288 Jfterconvetstonyprdodss, kopodnds&F foﬁﬂiﬁé oiﬁsﬁ?ﬂg iffone

hexafluorophosphate in dry.di methylfornam de, owed by reaction wth
n L niikeges m@'rh?ﬂreaarﬂ\mwwtmwéwﬁrﬁ@ewéomoumslcgwnwf Sk ne. As

anot herlink¥adHopexakhplt, iR dx[&[ht‘ﬂfn%? v&w&m&aﬂy R RGBS Sut bﬁﬁéﬁa%@&amqfwnmr mula (1)
- containin a -CH2OH group prepared by the reduction of

corres %4 %ﬁﬁ‘a‘ﬁfﬁa%bea@%ﬂrmfaw‘(’wla&aﬁﬁéﬁlvwhggéwh@q@efh@w, -C2R7 (in
whi ch @kﬂﬁ%ﬂgﬂﬁﬁmﬁ&&y&ﬁmgﬂggp For exanple, the reduction nmay conveniently
be carried out by nmeans of reaction with [ithium alum niumhydride, in an
inert solvent, such as

20 As another cxample of the interconversion process, compounds of formula (I) containing a cyano group

may be prepared by reaction of the corresponding compounds of formula (I) containing a —C(=0)-NHj

group with phosphorus pentachloride in the presence of iriethylamine. 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 précess, compounds of formula () containing a
- -C(=0)-NHy group may be prepared by reaction of the corresponding compounds of formula (I)
bontaining a cyano group with hyﬂrogen 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 -NY1Y2
(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 HNY_lY2

(wherein Y1 and Y2 are as immediately hereinbefore defined).
35




tetrahydrofuran, and at a tenperature from about roomtenperature to about
reflux tenperature. 10 As anot her exanple of the interconversion process,
conpounds of formula (1) in which R2 is hydroxy may beZdkepkeedtoy
reaction of the correspondi ng conpounds of formula (1) in which Rl is

met hoxy waidsoemodewi s acid, such as boron tribronide, pefgiydzegrt sol vent,
such as dichloronmethane and at a tegperature from about O0C to about room
tenperature. 15 As anot her exanple of the interconv\%si (ﬁn process, .
conpounds of fornul ) in which R is -OR4'__(in whicl _is optionally
subSti t aaﬂ{'eér-‘mp,e °?§¥'§ff FORYArSIOnRepSELPRPIuATSE) formija iuip &gv}eﬁgalﬂwv or

- hetero I -kwliat 4 ndi ng
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( XXX) : 29 cranidx @ thogroepnopaEsins pawirs, [1'Sbigdiphenyiphesplind)fstseckes e defi ned and X3 is

a halo I : US| rd.
21k ot DorRRRRAD AL SR PR SR (b A Klon PP AR | 1 (e
pr eSencderrragrgpdeabogiiéh Gas an al kali netal carbonate (e.g. potassium
carbonate or cesium carbonate), 25 an alkali netal al koxide (e.g. potassium
tertiary butoxi de? or alkali netal hydride (e.g. sodium hydride), in
- di met hyisfaarthea piagigle obihe intementeydionrdessacpmipoundstof formdnihesonthivinga f r om about 0C to

bout th | e.of . the.interconversion process, conpounds
of 1 or LT SY PR Bl (T ar: L preingyfpre oo iy S oo PR 1 o
het er oeyedspabiiny bompotndabidmuta (D séitdinike0 COI0)-OH FEpNXh ¥Rohols@REbrmats( =O) - OR7,

NYI Y2 may be prepared b 5.aI kyl ati on of the correspondi ng conpounds of
 f ordul R(Qth)For erample @herrt is dri-tyiybithe pagtion tapx denyenisnthdscapied catis thisal | de of

f or mul %reééﬁ@gfhll'-arboﬁyfféiin(ia%&l: Lnd%%—%ﬁﬁ%ﬁ[s,@(ﬁ?ée%pe&%{ ggg,%%g}{%éogﬁo 2/ 02835

- 26 wherein R is alkyl, alkenyl, cycloal ky eterocyc or al kyl
subst | FYEEMPHAINE( =O) NYl Y2, -OR7, -C(=0}ORS, NYIY2 and X4 is a hal ogen,
preferably brom ne, atom using standard al kylation conditions for exanple

t hose descri bed hereinbefore. 5 ) ) _ ,
It will be appreciated that compounds of the present invention may contain asymmetric centres. These

15 asymmeiric centres may independently be in either the R or S configuration. It will be apparent to
those skilled in the art that certain 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 so]hution.

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 treattnent with an alkali, e.g. aqueous sodium bicarbonate
solution or aqueous ammonia solution.

35




As anot her exanpl e of the interconversion process, conpounds of formula (1)
containing sulfoxide |inkages nay be prepared by the oxi dation of
correspondi ng conpounds containing -S- |inkages. For € fimber 20850

oxi dation may conveniently be carried out by neans of reaction with a

per oxyacw) o3og9s 3- chl or oper benzoi c acid, preferably igty@iiaest sol vent,
e.g. dichloronethane, preferably at_gg near 10 room tenperature, or
alternatively by nmeans of potassi um hydrogen peroxononosul fate in a medi um
such asg B r - rat ures between
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conveniently be carried out in an inert solvent, such as tetrahydrofuran,
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prepared by reaction o e correspondi ng conpoun
whi ch RBtned byogpepteation ofdhgsgluign. wi t h an amine of formula 1-1NY 1Y2 (wherein
Y1 and Y2 are as imredi ately herei nbefore defined). 35 23 Decenber 2005

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 VIIT) wherein R3 is as hereinbefore defined, X1is jodo and the pyrrole

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

SCHEME 1
3 3 3
NZ NZ _ N
D — U —— U
& L LI
H Tosyl Tosyl
(XXX1)
25 (XXX (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 tetrabuty! ammonium sulfate in an inert solvent, such as toluene, and at

30  room temperature;




. WD 03/ 000695 PCT/ (B02/ 02535 -27 As anot her exanple of the interconversion
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aci d adfildMfeSR iR A RE) GRIFRP R A Se@bark Ny alsSVERJaRA by Y0P Prepared by
reaction ofe t he freg Ease 3vith tﬁe af)pr%r%?l?aztag aﬁ?édi, Eyy{gﬁae(mappl i cation or
adapt atdompouds of forterl @K XTH) Wikckin RF6 hale xanghloty, withBet@aird-badsit hdidrfsal t s of the
“conpounds of ,this invention may be prepared either by dissolving the free

base i HogrldR BEM2 inthoniesense ebmipiisarnharyirbpsphine)paladism(@) And agieens sy ent s

co i ning the. ORI at ci.d and isql ating the salt by .evaporating the
sorfu5?i @ ﬁfagg?a?ebv%%%h ?:}r I?nfallél] diry t?nrlpeereaglrr)%u go ?ﬁ&x %@Pe&a |rﬁ'anHS TSrCB%nn'f c solvent, in
whi ch  Gasiulirl8nitblefor A akesh ofl bdnfeiddY ofFmaRIXREID ek &Y iddpstiGameent rat i on

of the solution.
_ substituted indolyl.

20 Intermediates of formula (XXXII) wherein R3 is ORY, in which R4 is as hereinbefore defined, may be
prepared by reaction of compounds of formula (3(XXIH) wherein R3 is halo, e.g. chloro, with

com.pounds of formula R*ONa (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 (XXXIII) 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 colummn (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




30 The acid addition salts of the conpounds of this invention can be
regenerated fromthe salts by the application or adaptation of known

met hods. For exanpl e, parent conmpounds of the invention?3285eer 200%gener at ed
fromtheir acid addition salts by treatnent with an alkali, e.g. aqueous

- sodi um bivoaeswerset e sol uti on or aqueous ammoni a sol ut ipeGeeHeds’x Decenber
2005 WO 031000695 PCT/ G802/ 02835 -2§ Conpounds of this invention can be
regenerated fromtheir base addition salts by the application or

~adapt at j.of 1 hods. | [e C n of the invention
can be %r%&gﬁgrl gdta/g%% 25?%%951, &l %209 %ggfgﬁgl&tesl)g%wsa t@%ﬁ‘% ment with an

aci d, espproximgtely 6Chdbmirsitezplitdo thNnp Gpertismadr; ihjadiop vasmant0 plnWestt on may be

conveni I or.-LHarned durin e process .of the. invention, as
sol vat e@c e%/%&{eﬁ@g]rlgtfgeeg %U¥§?§%§’ e“"sav%?ng@(g%ghﬁ‘é@o% Vethﬁ%t Sﬁ’?@@ér@‘ﬁnventi on
may be detzctivuemdngatatuye 467@ piadogsa pheysuresibsiryst al | i sation from an aqueous/ or gani c
sol vent m xture, using organic solvents such as di oxan, tetrahydrofuran or
met Hanol . 10 According to a further feature of the invention, base addition

tsﬁl tfs dﬂe’chdﬂ_EBc:i cmlmfm_ o ?d’@ecm)f- mbdel ﬁs_irigtl B/IeybpbxisiDHbeUIHTYbEIspG?.}%alﬁ{ﬁﬁj(@%nﬁﬂagt [ ?nt _of
~the free aci e yopriate base, e application or adaptation
of knoW}P@?ﬁtSw?deng&g‘egéez%? go,nd’f‘?ﬂ? “Btgé"é’mé[&")o/‘ifk&d’ﬁtegg‘f“faé““@fo'ots%e conpounds of
this i rviflwerdacatic add/and€B) josteiisileethidhind@05%byifldrsaalc\atiags hbRotile pRs@ci d i n wat er
or aquequs _al ol sql.utiQn, or ot her 'gjgbl .sol vents_containing the
appr opr%r%fegg6@@2“"3‘%&%’&'%’%&66{ﬁ@‘ﬁ?é%’tgs@ aéggb‘lﬁ'?eé’t e??do?’ﬁgag tution, or by
15 reaaiinng, thévhofdnas casinedesgigdecias@hink 5311 26d SeWniag 150InieRns o UDMD)Ch case the
salt separ.at directly. or e .obtained b oncentratign of the

sol uti ocﬁt.emltt@?og’tﬁ%h PRG ‘H’&ttelé’fnialﬁ?@/ qnyteE F&tﬁﬁﬂégg@"mr gesilteepar ed by t he
appl i cailecipazpray) vattl agptamiieratELS delesown et hods, for exanpl e nmet hods as
described in the Reference Exanples or their obvious chemcal 20

equi valents. Internediates of formula (XXVII1) wherein R3 is as
her ei nB@EETHAD deMidnaehss ishuinent inoakd LaT dinliel & 4aHPr1QbEmoddHnitSmB Aolpbed W th a

0S¥ 9 0UR L Be BecRt SR ST SaS IS A Moot Fra-deteosor n ths 280-600
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
20  containing 0.05% (v/v) trifluoroacetic acid in 3.5 minutes at a flow rate of I ml/minute. The total

runtime including column reequilibration was 7 minutes.

EXAMPLE
2-15-Methoxy-3-( 4-ﬁiﬂuorometh\r1—7H—nvrrolof2.3-b1nvrimidin—6-vl)—indol- 1-y1]-1-morpholin-4-yl-

_ 25  gthanone

9] .
The compound of formula (1), wherein R is _CHZ’)K«/\| ,R2 is -OMe, R3 is -CF5_the
Lo

N "
group I% [ N is attached to the 3 position of the indole ring and the group R2 is
N
\

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




R3.25 (XXXE) N N1 H Tosyl Tosyl (XXXM (XXXIV) Thus for exanple
conpounds of formula (XXXIV) may be prepared by: (i) reaction of conpounds
of formula (XXX 1) withpara-tol uenesul fonyl chloride i n?XPfeFedd®hce of
aqueous sodi um hydroxi de and tetrabutyl amonium sulfate in an inert

sol vent, wolodnoedst ol uene, and at 30 room tenperat ur e;pctdgeeeRsper 2005 WO
03/ 000695 PCT/ G1302/02835 - 29 (ii) f,_ubsequent treatnent of the resulting
conmpound - of forrmula (XXXI11) with bu?yl lithiumin tetrahydrofuran, at a
tenperature at about -78C, (iii) reg ion of the resulting anion with
irodine. 5 Internediates of formula [11) wherein R3 is heteroaryl may be
prepared by reaction of armula (XXXI'11) wherein R3 is halo,
e.g. chloro, with a boraneg W3Et2 wherein R3 is heteroaryl.
The reaction may conveniedt]y ¢t ¢’ out in the presence of

: i J) a pot assi um carbonate, in
tetrahydrofuran at a tenperaturg % tgaLﬁHEEx enperature. This reaction
is particularly suitabl e or tﬁe pr epar att’on ~cgnmpounds of 10 formul a
C(XXXETT) wherein R3 i's pyridyl? InternediatengLﬁfornula (XXXI'1'1) wherein

R3 is heteroaryl may al so be prepared by reactt Oof conpounds of fornul a
(XXXI'l'1) wherein R3 is halo, e.g. chloro, with heteroaryl-boronic acids of
" fornula R3B(OH)2 in the presence of t@ rakis(triphenyl phosphi ne)pal | adi un{ 0)
and aqueous sodi um

is prepared as shown in the following scheme:

N mCPBA N7 R POBr, X TosCl, phase
m “\ = \ t _ \ transfer
NN 'f N N
. o

N
(1) ’ (2) (3)
Br CF, CF,

N, X A KF, Cul N X \ () LDA N \_ Pd(0)
kN/ N ref 1 : “\ _ (i 1, [L Py g
o N \ N \

Tos Tos Tos HoE——l !
(4} (5) {6) e
MeO MeQ
CF,
5N KOH
U\t: ) N\
N N
: Tos
() (8)
- MeQ
CF,

5 ’ (I1)




F

15 bicarbonate, in dinethylformam de at a tenperature up to refl ux
tenperature. This reaction is particularly suitable for the preparation of
conmpounds of formula (XXXI11) wherein R3 is optionally 2HBEEFiARd
indolyl. 20 Internediates of forrmula (XXXII1) wherein R3 is OR4, in which
R4 i s aswWaereenbef ore defined, may be prepared by reatigsoeinis conpounds
of fornula (XXXI'l1) wherein R3 is hakp, e.g. chloro, with conpounds of
formul a RAONa (prepared by reacting al cohols of forrmula R4AOH with sodi um

at a tenpergt . K > Ll i rt.hcul arl'y suitable
for the pr eégrtﬁ“ﬁ‘gﬁ%?ﬁ'é%%g%%g@ﬁ mcl)@n% @?Wﬁ%%@?@%ﬁ%@?ei n R3is Owe. 25
The present dichipeamethare at hoflfP € teaive SlammolpRi3dipydmidinedtoxdide) ed by t he
faollowing illustrative Exanples and Reference Exanples. H gh Pressure

Li qui d Chronmat ography - Mass Spectronetry (LC-MS) conditions for

det er mi nat i &) otfeactigp of €)ewili phpsphiorres ofROmidjvesteabas $0OL ltowke ANebhOTH-A:

Hypey sil BDS,, G G . 6 M x 50 mm reverse phase operated under

gr adi ent elﬁﬁxﬁhﬁj%@#ﬂﬂafn&@’ with mxtures of (A water containing 0.05%
trifluoroacetic acid and (B) acetonitrile containing 0.05%trifluoroacetic

Docenver 2080 W5 TP T0RE B Uiy aBtl UM P lR S oo at 2

m nut es; -t Helfateiod efjuenvs Fddivg iydmkidein eddepe, td g Artatnm-THbyrolo@&-¢ Wit h

appr oxi mat ek, A mnute split to the Mass Spectroneter; injection
vol unme 10 pL?ﬁy%ng'gH)’ Packard Model HPI 100 Series Wdetector wavel ength

200Wm Evaporative light scattering (ELS) detection - tenperature 46C,
nitrogen preas 40 . P n, 2 i nj ector nod using a
Fyperai 1 by BURMRGo gl wild obfebidputianiiaBR0e 4 9 AL E S BhadBinileal oy

gradi ent el and coppegBndiideiirdimetiyifohnamidetatisbost 607C, (oAiveViatohicneciastf@iylisng 0. 05%
trifluoroacgld e -y geet.onitrile containing 0.05%trifluoroacetic
acid as theﬁ%gﬁoﬁgﬁ‘%k@gn&a ggﬁ%ﬁfmilne((@? 00 m nutes 95%A: 59%B; | i near
gradient to 95% B at 4 mnutes; then to 5% B at 4.5 10 m nutes, then hold

I(JBES) 6 mn W) %%Zﬁneﬁtr&' 8? tn!itg ﬂﬂl\ilu%l chlig%mSpanL}idg ﬂlqetxt 39 roﬁrng}g, St a cmt_ {7@(.'2 ute to W
followed by reaction of the resulting anion with iodine to give 6-iodo-7-(toluerie-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 presénce 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-yi)-7-(toluene-4-sulfonyl)-4-
: triﬂuoromeﬂxyl-?H-pyrrb]0[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-y1)-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-7I-I_-pyrrolo[2,3-b]pyrimidin-6~
yD-indol-1-yl}-1-morpholin-4-yl-ethanone (i).

EXAMPLE 2
35  1-Methyl-3<( 7I—I_—nvrrolo[2.3-b1D?rimidine~6—vl)-1 H-indole-5-carboxylic acid (2-hydroxv-1.1-dimethvl-
ethyD-amide | o '




detector followed by approximtely 0.100nm/ m nute split to the Mss
Spectroneter (positive electrospray) with remainder to ELS detector.
METHOD C. M cromass instrument nodel LCT linked to an HF Hetgperdife|

i nstrunment. Conpound 15 abundance were detected using an HP nodel 0 1315A
phot odi osk® @ropmys det ector in the 200- 600 nm wavel engt rcrapgsossnd a Sedex
nodel 65 evaporative |ight scatteripg.detector. Mass spectra were acquired
in the 180 to 800 range. Data were anal ysed using the M cromass MassLynx
software. Separation were carried out on g Ir—géae sil BDS C18, 3 mparticle
~size colum (50 x 4.6 m) eluted by alin radi ent of 5 to 90%

acet onihe erpotIYr &rhin (), PhOBY®E Vo M5 (R | i Cipd id 20

cont ai ni ng r?))p 05% (v/v) GI%ri fluoroacetic acid ih 3. gﬁzﬂ%lﬁfeésnaﬁ?@%&gq ow rate
of 1 m/mnute. The total runtinme including colum reequilibration was 7
m nutes. XAMPLE | 2- 5- Met hoxy :

-3-(4-trifil uoronet hyl - 7H pyrrol o[ 2, 3- b] pyri m di n-6-yl)-indol -1-yl]-1-norpho

l'in-4-yl-~ t hanone The compound of formula (1), wherein Rl is -CHR2 is
- OMVE, i's &s bl | iiGn SR intoRGRE bila {apR2S: Ao € ring and
the gro i attacshedctootqﬁ%e%mﬁosi t Snoo? %hdeq%rﬁgo e ;?siiirtlt'[ig.léil rtgpr esent ed
by formul & (11 23 Decenber 2005 WO 03/000695 PCT/ GB02/02835 - 31 MeOis

prepared as shdn in the foll owi ng schene: (4) (O nCPBA POBr3 0 (2) KF,

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

is prepared as shown in the following scheme:

- 10




ref 1 (5 MO (i) LOA MeO (3) Pd(0) tno4d4s (6) -..~ee0 NaH MeO 23 Decenber
2005 WD 03/ 000695 PCT/ GB02/ 02535 -32 (i) treatnent of

7H pyrrol o[ 2, 3-b] pyrimidine (1) with 3-chl or oper benzoi c?>dtergrber005

di chl oronet hane at about OC to give 7H pyrrol o[ 2, 3- b] pyri m di ne- N- oxi de
(2); (1iyoeaesyon of (2) with phosphorous oxybrom de pet/GabnesssSOC to give
4-brono-711- 5 pyrrolo[2,3-b]pyrimdipe (3); (iii) reaction of (3) with
4-tol uene sulfonyl chloride in the presence of tetrabutylamonium sulfate
and aquequs sodi um hydroxide in tqluene, to give 4-brono-7H pyrrol o[ 2, 3-
b]pyrirri (4); 1§ (V) rﬁmtim{m wi th

trifluo hyl tri met¥yTsi | ane i N ¢ presence of potassiumfluoride and
copper (1) iodide in dinethyl fornmam de® at about 60C, to give

7- (tol uene- 4-sul fonyl J2e4d- trifl uoromet hyl - 7H pyrrol o[ 2, 3-b] pyri m di ne (5);
15 (v) treatnment of (5) with lithi @gg'ﬁsopropyl am de in tetrahydrofuran,
at about -78C, followed by reactian t he gogﬂjlti ng anion with iodine to
~give 6-iodo-7-(tol uene-4-sul fonyl)-4-¢

trifluoronethyl-7H pyrrol o[ 2, 3-b] pyri m (6). (vi) coupling of (6) with
I -tert-butyl oxycarbonyl - 5- met hoxy+1bddi pgol e-3-boronic acid in the

O,H 0CH,
N\\ s A
| — W;Og&
e S

b CH

(14} 13

(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 I-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-methy}-5-carbomethoxyindole)3-yi]-7H-pyrrolo{2,3-
blpyrimidine (13);

15
(iv} treatment of (13) with aqueous methanolic potassium hydroxide at reflux to give 6-[(1-
methyl«S—carhoxyindo]e)3—yl]—7H-pyrmi0[2,3-b]pyrimidine (14); and '




20 presence of tetral cis(triphenyl phosphine)pall adi un{0) and sodi um
bi carbonate, in aqueous dinethyl formam de at about refl ux tenperature and
removal of the tert-butyl oxycarbonyl protecting group Pdrehed'By
treatment with nethyl iodide in the presence of sodiumhydride, in

t et r ahydmos ewoass9s t o gi ve PCT/GB02/02835

6- (S-net hoxy- I Hindol -3-yl)-7-(tol uerg-4-sul fonyl) - 4-

trifluoromethyl-7H pyrrblo[2,3-b]pyrimdine (7); 25 (viii) renoval of the
tosyl protecting group in (7) by treatment with potassium hydroxide in

met hanol to g)i_ve_ ] o

6- (5- met hoar(y-ovplingefdll4)3uth 2hydrowyr §, Fiimethetsdanyine i Fheipyesaned o[ 2, 3- b] pyr i ni di ne
(8); and 30 d{vxa)zaﬁhéoﬁmfu n,193f3 é@&ne%mnﬁam(r%xm&r%h%m& ¥lg) mor phol ine in

the presence of sodium hydride, in dinmethylforna to give

2-[ 5- net hoxyibislp{anylﬁwlwnmmémeﬂw?mmmm@\mlolpezlww HibpreliZeh n- 6-

yl)-4ndol -| hd'rrmst_\}?jlﬁh Eioléséfz!rﬁ RABANEalok)-1, 1 ERAME ad(uiyet h 1-3-
7H rrolo Z%dyéml di'ne- ! H-ﬁdo e@%%};ﬂ% l'ic aylgl 2%? d[rﬂge-l
1-dinmeth |- ethyl)-am de 23 Decenrber 2005 WD 03/ 000695 PCT/ GBO2/ 02835 -33
0 M nme Tice conmpound of fornula gxivpiierein R is -CH3, R2 is N x CH OH,
R3 is -H t he group Hais attach dto he 3 03|t|on of the indole ring

. < Tl .-.‘J = A I-DUIHO IO bnn Y [ l.!y.\ QIne-0-h '0 5 - YAINlcMOrpRONN-AVI - SEanang ol e r i ng,
-represented by formula (I11): (|) is ppepared as shown in the foll ow ng
schene: 10 23 Decenber 2005

The compound of formula (1), wherein R! is ~-CH; N/ﬁ ,R2 is -OMe, R3 is -H, the group

(o

3

R
N7 | N\
N
L
18 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 formuia (IV): |
OMe
T
L Vo
O
N/w
K/O
. (1v)
15

is prepared as shown in the following scheme:




WD 03/ 000695 PCT/ GB02/02835 -34 (9) OH CO2CH3 (14) (13) (i) reaction of
(9) with 4-toluene sulfonyl chloride in the presence of tetrabutylamoni um
sul fate and aqueous sodi um hydroxide in toluene, to gi v@%i@}’?rz@%i )
treatment of (10) with lithiumdiisopropylamde in tetrahydrofuran, at
about - 78@ o3/0bsbd owed by reaction of the resulting anipgiQuoiksisodi ne to
give (11); (iii) coupling of (11) with

| -tent-butyl oxycar bonyl - 5- net hoxy- 1 H 1 ndol e-3-boronic acid (12) in 10 the
presence of tetrakis(triphenyl phosphine)palladiun{0) and sodpn

bi carbonate, in aqueo di, @t hyl f ormam de at about reflux tefpperature and

renoval of the tert-buty®xycarbonyl protecting group fol l&wgd by

t r eat nentn t hyl iod presence of -.sn- hyd in

t et r ahydr bf udan/ o i ve — Ue . .

6-[ (I - met KW - 58car borret ho 6l €) 3-yl]-7H pyrrolsfZ~a b]\eywinidine (13);

15 (iv) treatnelt of (18)c with aqueous met hanolic potagsi um Hydroxi de at
reflex to give 6-[(1-
met hyl - 5- cafihpoxyi ndol e) 3yl | (¥t pyrrol o[ 2, 3-b] pyri m di ne(1§14); and 23
Decenber 2005 WO 03/000695 PCTI GB02102835 -35 (v) coupling of (14) with
2- hydroxy-1, 1-di net hyl et hyl am ne in the presence of
O (7-azabenzotriazol -gyd) - 1, 1, 3, 3-tetranet hyl ur oni um heyaf | uorgghosphat e
and diisopropylethyl &amne in dinethylfermam de to give

axylic acid

1-met hyl - 3- (7H pyrrg P, 3- bjpyrimdim)Byl)-ll-l—indole-S-c
i -ethyl)-arrﬁ:kml . 10 EXAMRLE.3

(2- hydr oxy=x1~di r ng
| N

V)

(i) coupling of 6-iodo-7-(toluene-4-sulfonyl)-7H-pyrroiof2,3-b]pyrimidine (11) 1-tert-
butyloxycarbonyl-5-methoxyindole-3-boronic acid {15) in the presence of

5 tetrakis(triphenylphosphine)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)-7TH-pyrrolo]2,3-
blpyrimidine (16);

10 (ii) ) treatment of (16) with aqueous methanolic potassium hydroxide at reflux to give 6-{(5-
- methoxyindole)3-ylj-7H-pyrrolof2,3-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-
15 yD)-indol-1-yI}-1-morpholin-4-y1 ethanone (IV). '




2-f. r5-Met hoxy-3-(7H pyrrol o[ 2, 3-bl pyri m dine-6 yl)-indol -1-yl

-1-nor pholin-4-yl}-ethanone 0 The conpound of fornula %tl}%ﬂ wherein Rl is ,
R2is -Ov, R3is -H the group the 5 position of the i ogbes 298P
represented by fornmula (1V): NNHis attached to the 3 position of the

i ndol e riwxgozeoakss he group R2 is attached to OHe 15 is pprajpesedssas shown in
the follow ng scheme: 23 Decenmber 20@p WO 03/000695 PCT/ GB02/02835 -35 (V)
coupling of (14) with 2-hydroxy-1, 1-di nmethyl ethylanm ne in the presence of
O (7-azabenzotriazol -1y1)-1, 1, 3, t hyl ur oni um hexaf | uor ophosphat e
and diisopropyl ethyl am ne in di mam de to give

1- met hyThedofpdundyftorahia(i3 wherejRAYY -CHECHNR? 6 -0, RBHE-CdR geoup- car boxyl i ¢ acid
(2- hydroxy 1, 1-dirnet hyl -et hyl ) -am de (III) 10 EXAMPLE 3 2-f

r5- I\/bthox;R—B (7H—pyrro| o[ 2, 3-bl pyrim di ne-6 yl)-indol-1-yl '

- 1-nor pholii n-4-yl } - et hanone 0 The conpound of formula (1), wherein R is ,
R is - s -H, the group the 5 position of the indole ring,

represe ted] y | igatfabé)i 1o the NpdsttibBoratelinelelg i thd Woup RB@SihdhedwoOf the

i ndol e f the group R2 is attached to OWe 15 is prepared as shown in
the foll ow ng s\}cl:herre

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

5
MeO
CN
N~ I \
N \_
N H
CF,
(VID

is prepared as shown in the following scheme:




23 .Decenber 2005 WO 03/000695 PCT/ GB02/ 02835 -37- EXAMPLE 4 The conpound
of fornmula (1), wherein R is -CH2CF3, R2 is -OMe, R3 is-CN, the group RR
is attached to the 3 position of the indole ring and th& TeethsriR0 | s
attached to N Hthe 5 position of the indole ring, represented by formul a
(VIT): Swe@mopob3) is prepared as shown in the foll owpag/cpehiess: 23
Decenber 2005 WO 03/000695 -38 OR I_ES%?)I,I Br * NC, COREt (18) (19) (25)

- Tos (26) CF3CH2r r)aH, THE KaCO3 Tos™(24)

NaOEt EtO, _OEt

OFt Oft CN EOH H
+ NC_ COEl e
EtOJ\/Br ~COE al Eto)\/l\cozst NZ l
KGO, j\ HSA M
HN” NH, )

(18) (18) {20}
(2%
: Br T Br
by, LDA, THE g™ TosCl o POB, HN
we N Bdaniiid i N e N A i R
I:N\/EQ" ';&P NaH, THF K\NI N kN l
Tos Tos
(25) (23}

(22}

24

Me
Zn(CN),
Q CRLGH,! P N
DMA, 140 C
NZ | —————— _— R
‘\ ‘ Nfn  NeH,THF o !
To

5

’ )
Tos F,

(28) 28y
KOH &N, MeOH
Mel
N
LI~
Fy
)

(1) 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-

b]pyrimidine {23);

. (v} reaction of (23) with 4-toluenesulfony! chioride in the presence of tetrabutylammonium
sulfate and aqueous sodium hydroxide in toluene to give 24);
15




PCTI GB02/ 02835 CH't ,Cet OR CN 1E O Et0 CO2Et S (20) H2N Br (22) (27) (26)
(i) reaction of (18) and (19) in the presence of potassium carbonate and
sodiumiodide to give (20); (ii) reaction of (20) with?tRreube®%n the
presence of sodium ethoxide in ethanol to give (21); (iii) cyclisation of
(21) by Mema3iop93 n t ol uene at about reflux to give (22cr/GHo2Gisss) reaction
of (22) .with phosphorus oxybrom de t_gg_gi ve 4-brono-7H pyrrol o[ 2, 3-
b] pyri m dine (23); (v) reaction of (23) with 4-tol uenesul fonyl chloride in
t he presence,; . I > odi hydr oxi de in
tol uene to _g‘i’%ea %&?%‘éx"lé@%@&’%&&?GW%Y‘%%%?@%@Qz/ 02835 -39
(vi) treat mévHowed by(rRatjiongfithe resukting amandiithsaiedpgiva@d)le i n tetrahydrofuran, at
about -78C, followed by reaction of the resulting anion with iodine to
give (25); (vii) coupling of (25) with 1 tert
but yl oxycar 6iytupEngns(2owith hitohetyRxyrarbomi-6-methoxyindaleiberonio raé mrnige

of t e raki s(t,fd i : b Hﬂ 8 I; carbonate, in
_' -aqug)us di tﬁé%ﬁgﬁ%%ﬁ%‘%%@@%ﬁ%}ﬁeﬁﬂle @aﬁg%gﬁﬁlﬁp@pﬁeﬁga €oval of the

t ert - but yl odipstyBormpride pirabeus eeflon tymperaup andremeyialsd the tert-butyloxycarbony!

4- br ono- 6- [ Wi i = Wlelreels iHERS3-$17-5. l L
pyr.rol of 2, 3?%1%3% m dltﬁgﬂ%g%l%mxflgs(%{téoﬁ# reaci}q Zﬁhlg%%)ég?%%’ %Hsodi um
hydri de in PstqdhyRiryfinidas 3% | oned by reaction with 2-

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 §
O Me Me
The compound of formula (1), wherein R1 is ~CHg, R2is -OMe, R3 is /ILE CH,OH" the
R3
N~ \ .
20 group [\ l is attached to the 3 position of the indole ring and the group RZ s
L

(0] NH
NC [ >
Sy N NG




trifluoro-iodoethane to give (27); (ix) reaction of (27) with zinc cyanide
in the presence of palladiumin N N-dinethylaniline at about 1d0C to give
(28); and 15 (x) treatnent of (28) with aqueous nethanof? RecpEradd8t um

hydroxi de at reflux to give (VIl). EXAMPLE 5 0 M me The conpound of

formula @Whosoedses ein Rl is -CH3, R2 is -Ove, R3 is H NcEkgorhsishe 20 group
is attached to the 3 position of the, ndole ring and the group R2 i ~ NN
1 Hattached to the 5 position of the indole ring, represented by fornula
(I'X): CH2OH MeO (I X) 23 Decenber 2005 WO 03/ 000695 is prepared as shown in

the follow ng scheme: Tos Mel, NaH - 40 Tos (29) HATU DI PEA
is prepared as shown in the following scheme:

W Me
Br Br €0, MeOH
, Fatiuy
N Mel,NeH 7 I\ Mt
g N\-NH N N
N _ N ~
Tos Tos
(29)
{28)
HZN*\‘
B OH
HATU
DIPEA
DMF
(31)
()
5 (ii) reaction of (26) with sodium hydride in tetrahydrofuran followed by reaction with methyl
todide 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).




OVF PCT/ GB02/02835 OX) 5 (ii) reaction of (26) with sodium hydride in
tetrahydrofuran foll owed by reaction with nethyl iodide to %ive (29); (i1)
reaction of (29) with carbon nonoxide in the presence of OQsabedP%m i n

met hanol at reflux to give (30); 10 (iii) treatnent of (30) wth aqueous
met hanol WD @EEbdwesi um hydroxi de at reflux to give (31) pcamBoidsksscoupl i ng
of (31) with 2-hydroxy-1, | -dinethylgthylamne in the presence of
O (7-azabenzotriazol -1 yl)-1,1,3,3-tetranethyl uroni um hexaf | uorophosphat e
and 15 diisopropyl et hyl am ne iné%ggﬁgg%Bfornanlde to give (I1X)y. 23
Decenber 2005 WO 031000695 PCT/ S -41- EXAVWPLE 6 The conpound of
formula (1), wherein R is -CHZ O ~CHKNT2§1\ the group , R2 is -Ow, R3

e
ng,N

isis attached to the 3 position of the ind ring and the group R2 is
at t acheghet nipbhd5 of @rikiiaO), Ofihdrdi® RINGO! -H, )e\p]eSﬁht@domé frgr gul a (V):
schene Meo (26) (V)

CONHMe MeO 5 is prepared as shown in the follo

R
| 1
0 ' L\ [
M S
CH
7 eH, NEMe u , .
, the group is attached to the 3 position of the indole

ring and the group R? is attached to the 5 position of the indole ring, represented by formula (V):

CONHMe MeO
-
IO
N
N H

)

is prepared as shown in the following scheme:

KOH 5N, MeOH




Tos (32) (35) Tas (33) 23 Decenber 2005 WO 03/000695 PCT/ GB02/ 02835 -42
(i) reaction of (26) with nethyl acrylate in the presence of pall adium
acetate, triphenyl phosphine and triethylanine at abouf? 3eterZ80%i ve (32);
(ii) hydrogenation of (32) in the presence of palladiumon carbon to give
(33); (iiwdoguems nent of (33) with aqueous nethanol i c saicshisss hydr oxi de
at reflex to give the acid (34); 1044iv) coupling of (34) with nmethylam ne
in the presence of O (7-azabenzotriazol-1 yl)-1,1,-3,3- tetranethyl uronium
hexaf | uor ophosphat e and dii sopropyl ethylam ne in dinethylformam de to give
(35); and (v) alkylation of (35? W th 4-(2-chloroacetyl)norpholine in the
presence of Bdeaction ply 6] séh meghy! amylafe rie titeydréserce rd milpdiung acgiatee tripbnyl EXAMPLE

70 The CORapR Al mlAt MR alabder | WPEIGR BBy 15 - F2 15 ~OMe, R3S L

the group \ 'is attached to position of’ the indole ring and N H 20
the group R2 is attached to the 5 position of the indole ring, represented

by formul a (¥ pydrogeRatloR SEEBEE thé B 8Rnce of paliadium on carbon to give (33);

(iii) treatment of (33) with aqueous methanolic potassium hydroxide at reflux to give the acid
(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} atkylation of (35) with 4-(2-chloroacetyl)morpholine in the presence of sodinm hydride, in
15 dimethylformamide to give (V).

EXAMPLE 7

(o]
The compound of formula (1), wherein R! is 'CHZ/IL N/ﬁ ,R2is-OMe, R3 is
8]

RB

| — NS\ |
A the group li\ l is attached to the 3 position of the indole ring and
. N

\
H

20  the group R2 is attached to the 5 po_sitiqn of the indole ring, represented by formula (V)




WD 031000695 PCT/ (B02/02835 -43 is prepared as shown in the foll ow ng
schene: 5 (37) (i) coupling of (26) with pyridine-3-boronic acid in the
presence of tetrakis (triphenyl phosphine)pal | adi un(0) #rereateniZith

bi carbonate, in aqueous dinethylforman de at about reflux tenperature to
give 4-(wo odtionse8 yl)-6-[(5- PCT/GB02/62835

nmet hoxyi ndol e) 3-yl ] -7-(tol uene- 4- sul_fg)_nyl )-7H pyrrol o[ 2, 3-b] pyri m di ne
(36); (ii) treatnent of (36) w th aqueous nethanolic potassium hydroxide at
reflux to give (37, Exanmple 9); and 15 23 Decenber 2005 WD 03/:000695

PCT/ G802/ 02835 -44 (iii)galRul ationygh (37, Exanple 9) with

4- ( 2- chl oroacet yl ) nor phol Ine ifn the prasence of sodium hydride, in

~di nmet hyl formam de to give ™R - met hoxy~3~(4- (pyridin-3-yl)-7H pyrrol o[ 2, 3-
b] pyri m di n-6-yl)-indol-1-y|]-1-norphQ 4 yl -ethanone (VI). 5 EXAMPLE 8
The conpound of fornula (| wherein K -CH2CH3, R2 is -OWe, R3is , the
group is attached to the $l e indole ring and the group R2 is
attached to the 5 positioLs}Qof he i ndQl g ring, represented by formul a

S (VIEL): 10 (VIL1) is prepari&d ag sho 'Dihe foll ow ng schenme: E8, NaH 31

(26) KOH 5N, McOH

o]
VD
is prepared as shown in the following scheme:
s
MeQ ' =
Br =
N= ¥ HO™" ™0
'\\N | N\ _
1
25) Pd{PPh3), (@)
' KOH 5N, MeOH
] J
(e
Sl
NF 0
[ O PN—
- NaH, THF
O%O
@7
vl
(i) coupling of (26) with pyridine-3-boronic acid in the presence of
tetrakis(triphenylphosphine)paltadium(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-blpyrimidine (36);

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




(M) (39) 23 Decenmber 2005 WO 03/ 000695 PCT/ GB02/ 02835 -45 (i)

al kyl ation of (26) with ethyl iodide in the presence of sodium hydride, in
di met hyl formani de to give (38); 5 (ii) reaction of (38)2W¥raHi%holine in
a mcrowave oven at about NOT in c ,a,a- trifluorotoluene to give (39); and
(1) tresaiomudsenf (39) with aqueous met hanol i ¢ pot as $icyosoysERXxi de at
reflux to give (VI11). 10 EXAMPLE 9 4(5 Me oh-1H i ndol - 3- | -4- ridin-3-
1-7H ol0 2 3-d inidine A solution of 6-iodo-7-[(4

met hyl phen 260ny,
Ref e)r/eﬁce é)gﬁ%@%i{oagd %“?‘%’ %4%'8%%%%%8%%%“9&%&?3@% Q%mS[ bor gﬁl C
-acid 15 [1YMidemﬂemﬁukfemEndml%ﬂe22§-mﬁhmdr3méi(mﬂmémlﬁa7bﬂwdelopﬂerrL) was

t ted 't ' h 13 d sodi

hydr ogen' car BOAm PG LAl Bophd b o R e T red at ref lex Tor 2

hours and al | owed to cool to roomtenperature. The sol ution was evaporat ed
undey reduced pressure and the rgsidpg: partitioned between water and ethyl

~_acetate. The organi c phase was separated, then dried over nagnesi um

sul fate_and then eva d under reduced press e. The“r\e5| due 20 was
subj ect BY cPBPoEpdfforp ﬁa&ﬁ'ﬁ" IﬁW(ﬁT&ﬁ Sﬁlﬂgﬁhﬁ &1O¥ey Rels ekgit i ngovihe HOUWP ni xtur e

of ethyl acetate and nethanol (95:5, vfv) to give 6- %-Mthox -1

Hindol-3- | -4- din-3- |-7H olo 2 3-d rimdine (20ng) as an anor phous
solid. MS®R®342 [IvliH +, LCMS (Method A) RT = 2.57 minutes. EXAMPLE 10 25
- 4-Metho -6§- 5-netha -1-neth 1-1Hindol-3- 1 -7H ol0 2 3-d rimdine 23

‘Decenbey 03/ 000695 PCT/ GB02/ 02835 -46 MO A sol ution of
4- et hoxy- 6} Xi¥ ntiabkhied®S Y3 %dskiuﬁmﬁum&mngaﬁcn{,e(ﬁomﬂw&mnml ) sul fonyl
]-7H p ,3-d] pyrimdine [361 ng, Reference Exanple 4] in nethanol

(20n) vwad treated W th

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

10

(VD

@9




pot assi um hydroxi de (1.53g). The reaction m xture was stirred for 16 hours
at roomtenperature and refluxed | hour. The solution was evaporated under
reduced pressure and the residue partitioned between wétlcemhst?08t hyl
acetate. The organi c phase was separated, then dried over nagnesium sul fate
and evapwatisdoseder reduced pressure The resi due wacrfdgopigied Wi th
diethyl ether to give 4 netho7cy- 6- § nmet hox) - 1

met hyl -1 Hi ndol - 3-yl )-7H pvrrol of 2 3- %’pyrrnldrne (155mg) as a solid mp.
=184C. Ms: 309 [WH z". 10 EXAMPLE 11 4- Met hoxy- 6- (5- net hoxy- |-

Hindol -3:yl)-7Hper to [2,3-d]pyrimdine MO A solution of

4- met hoxy- 6-{) Sknletidnek{26] with ethy! iodide in the presence of sodium hydrids, in

"Hi ndol - 3-yl yl)sul fonyl]-7H pyrrol o[ 2,3- 15 d] pyri m di ne
[ 448ny, Ref é‘?”é%éﬁfgé‘xm%%@@h met hanol (15nL) was treated with potassium
hydr oxi de (1.96g). The reaction m xture was stirred for 2 hours at room
‘te rature n nas. eva orated und ced pressure. The
rersrrpogue was @ %C{I&Ofﬁﬁbjwﬁh%m en water: ant emfeﬁyﬁ @dﬁép“’a’ e organi ¢ phase
was separ at gdfluctdimwenclicigd (3®%end nagnesi um sul f at e and t hen evapor at ed under
reduced pressure. The residue was subjected to flash col um chronmat ography
on silica eluting wwth a 20 m xture of ethyl acetate and cycl ohexane

(80: 20, v/ v)iii} weagmepeol BMrwithapsoubméibanatid fooassiunh hytdrdxiid of refBixyd give (VHE. rrol o 2
3-d imdine (320ng) as a yellow solid mp. > 260C. Ms: 295 [WVH +. EXAVPLE
12 4 5-Metho -1H indol-3- 1 -6- 5-nethox -1-neth 1-IHindol-3- 1 7H rrolo
-2 30 rimdine 23 Decenber 2005 WO OBXAWOERS PCT/ GB02/ 02835 - 47 neo A

sol uti .

-3-yl)-6-(5-net hoxy

1- et hyl -1 H

i ndol .. 3-yl)-7-[(4-nmet hyl ph 7Hpyrrol o 2, 3-d] pyri m di ne [ 93nyg,
Ref er ence Exanple 9] in netlha (5mM) was treated with potassium
hydr oxi de (249ng). The reacti gh m xture

‘tenperature. The solution was Jevapor at ed
residue partitioned betweem ety
separated, then dried over u\'/

N N H

gas \wstirred S for 16 hours at room
ar reduced pressure and the

s<dnd water. The organi c phase was

A solution of 6-iodo-7-[(4-methyiphenyl)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
1S . [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 aflowed 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-yi)-4-pyridin-3-vl-7H-pyrrolof2.3-dJpyrimidine

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

EXAMPLE 10
2_5 4-Methoxy-6-(5-methoxy- 1-methyl-1H-indol-3-y)-7H-pyrrolo[2.3-dlpyrimidine




magnesi um sul fate and then evaporated under reduced pressure. The residue
was purified by HPLC to give 4- 5-netho -l Hindol-3- 1 6- 5-nmethox -1-neth
1-1Hindol-3 1 -7H ol0 2 3- rinmdine (9ngy) as a gum NBecabgr208H] ~. LCMVS
(Method B) RT = 3.15 minutes. 10 REFERENCE EXAMPLE 1

6- i sodo- W« dzecess hyl phenyl ) sul fonyl ] - 4- pyri di n- 3= H pyeirelptlesk di i mdine
-- PH To a solution of

7-[ (4-met hyl phenyl ) sul fonyl ] - 4- pyri ath- 3- yl - 7H pyrrol o[ 2, 3-d] pyri m di ne
[1g, Reference Exanple 2] in tetrahydrofuran (24nL) at 78C was added drop
Wi se a solution of butyl 15 Lithiumin Réaxane (2m., 1.6M under inert

at nosphere. The sol uti on was stl rred at tgvat tenperature for 1.5 hour and
i odi ne (796ny) was added. The$M8action f re was stirred at -79C for
another 1 hour and allowed tg perature. The reaction mxture

‘was partitioned between et hi aqueous sodium sul fite sol ution.
t

The organi c phase was separ ¢n R ed over magnesium sulfate and
then evaporated under reduce : . “The™ggsi due was subjected to flash
colum 20 chromatography on silicagluting with a gradient of ethyl acetate
and cycl ohexane (50:50, to 100, v/v) to give the title conpound (260ny) as
an anoritodtisn sf@ﬂ-mmoxj)rﬁ(&ﬁgtﬁox&-l\l/kd}e}hyl-U%oi(ﬂ\ﬁ}h@(d-ﬂﬂ}rylﬂ%nﬁ)sulﬁongﬂﬁm nut es.

BRES]E EEE?E I&é’%’\lﬁ) rim meiﬁi%rﬁl »: %etnr@%xp m}?lnnlrsl lr'}rle{hanoi (281%.” was trezi%ed-vylfh /H.Lpyrrol oi 2
4- chl Orpota%mﬁr(]@dmﬂh@leQéﬁyﬂr@aBﬂrdnfnﬂﬂyﬂa]waﬂﬁnﬁdﬂor td w2 afrochh ypératidiane [ 49,

Ref d dieth b 2.

ot 8 AP e PR A R e

tri pherbyﬂwphnmhdnamhaﬂ@ﬂac&ﬂg) Tlamgaplowasswumpamdd,amtdaec( SebBghesivialfgol ut i on
was st Iafld gvg o ted u%der e)éPced e ure glflersr ueand ?t\u/raa Q{Vﬁ# (gd\‘gﬂ gnﬁr&o %ﬁ%ﬂgged pressure.

The residué’ vveen The organic
phase dWascthwapaf amethl e okl Lidowintifiiad @ 5l ad 4vehid evapor at ed
under reduced pressure The resr due was subj ected twice to flash col um
chr omatdyFABHT- ¥ WIMER- 23 December 2005 WD 03/ 000695 PCT/ GB02/ 02835 - 48
eluping with a m xture of ethyl acetate and nethanol (90:10, v/v) and a

m xture of ethyl acetate and

EXAMPLE 11
4-Methoxy-6-{S-methoxy- 1 H-indol-3-yi}-7TH-pyrrolof2 3-dlpyrimidine
MeO
OMe
=
P x_
N H
H

A solution of 4-methoxy-6-(5-methoxy-1H-indol-3-y1)-7-{(4-methylphenyl)sulfonyl}-7H-pyrrolo[2,3-
15  dlpyrimidine [448mg, Reference Example 5} in methanol (15mL) was treated with potassiuni
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 ethy] acetate and cyclohexane (80:20, v/v) to give 4-methoxy-6-(5-methoxy-1H-indol-3-yI)-

7H-pyrrolo[2,3-d]pyrimidine (320mg) as a yellow solid m.p, > 260°C. MS: 295 [MH]*.

EXAMPLE 12




cycl ohexane (50:50, vfv) to give the title conpound (2.Sg) as an anor phous
solid. Ms: 351 [MH}. LCVs (Method B) RT W3.05 mnutes. 5 REFERENCE

- EXAMPLE 3 4-Chl oro-7-[ (4- m&| phenyl ) sul fonyl | - 7H pyr r c3¢Je@n8erd@P§33' m di ne

A solution of 4-chloro-7H pyrrolo[2,3..dl pyrimdine (Reference: Cerster,
John F. wdbsnedsasy, Barbara C.; Robins, Roland K ; Towggemdzokssr oy B. Study
of el ectrophylic substitution | n thepyrrolo[2,3- d]pyrimdine ring. J.

Het erocycl . Chem (1969),-(2), 207- 21% (20g) andpar a-tol uene

sul fonyl chloride 10 (28.6g) in toluepe (I L) was treated with a solution of
sodi um hydroxi de (50g) in wate 30Qfr"), gnd tetrabutyl ammonium sul fate
(462ng). The sol ution was séa vijgorously at roomtenperature for 2
hours and partitioned between ethy g apd brine. The organi c phase
was separated, then dried over nagQ syl Fat e and t hen evaporated under
reduced pressure. The residue wasN|su | &% o flash colum chromat ography
on silica elating with a gradi ent ~Q¥ef hyI & ate and cycl ohexane (50:50
15 to 80:20, v/v) to give the title corpound .5g) as a solid mp. =143C.
LCMS (Method B) RT = 2.78 mnutes. REFERENCE EXAVPLE 4

4- Vet hobusaution ok el mgthony- ht-mpthyloheny Bseldiny -1 ndpl-3-p D16 emethdxpt ereghly -1 H-

sul f.onyihdei- -

4- et hoi{f g 72&1 ﬁéﬂﬂip@e&l}ﬁ&o@ﬂm}ﬂéﬁ%lo@ @p I?J‘Hﬁel [gﬂnﬁoﬁﬁfgﬁvefsmfp orlyl] TH
pyrr ol of zle@ﬂrﬂi GV‘H Wdﬁeﬁ%d ‘[’MW@““W@K’@%(% a'lfhprff@ct@]l njixurg vasstitied f or mani de
(204.) e h@&gﬁ%%pé@ﬁb e, Ebioh B8 oAb uﬁgr/?eg’dcﬁcpﬁfs%ﬁrgﬂld"sﬂ rQidud and

met hyl 1 odi de (156 under inert atnosphere utton was stirred for
1 hour P&F'“P‘E’Sﬁ?ﬁt’“ W%V]e?ﬁﬁ?t%aférw}tef hhe sespRieplasa s sepgratodithen ddediwveter r educed 25
pr essUrgagnekii shigsd :ﬂ&l‘ theX\&\% It)d?ﬁécf dnﬁér?&!@&d Bl%gs‘ﬁﬁeﬂ)e\l’@fd% wis iRl @%{ LppE gL ate. The
organic phase was separa r| ed over nagnesium sultate and then
evapor #Ed-Cied ' = ELk 2 fgi3-yAndH-pymelolddimgrimiding | ash

col um p .§I| mxture of et hyl acetate and
cycl oheglg@%g?%%g% J&y 91?1]“) of { éhﬁg‘t ﬂéfsd%l%%gmd (260ng) as an amor phous
sol¥d. MS: 464 [M—I]z" LCVS (I\/Et hod B) RT = 4.39 m nutes. 30 REFERENCE
EXAMPLE 5 4- Met hox -6- 5- mt%FERl_EI\}éEfPB%@&I -7- 4-meth | hen 1 sulfon |

-7H olo 2 3- d rimdine
. 6-lodo-7-{(4-methylphenyl}sulfonyl[-4-pyridin-3-vi-7H-pyrrolof2.3-djpyrimidine

To a solution of 7-[(4-methylphenyl)sulfonyl]-4-pyridin-3-yl-7TH-pyrrolo[2,3-d]pyrimidine [1g,
Reference Example 2] in tetrahydrofuran (20mL) at —78°C was added drop wise a solution of butyl

13 lithium in hexane (2mL, 1.6M) under inert atmosphere. The solution was stirred at that temperature for
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 [MHJ". LCMS (Method B) Rp=

3.26 minutes.

REFERENCE EXAMPLE 2

- 25

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 palladiom

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




A sol ution of
'6-1 0do- 4- et hoxy- 7-[ (4- nmet hyl phenyl ) sul fonyl ] -7H pyrrol o[ 2, 3-d] pyri m di ne
[1.98g, Reference Exanple 6] and 23 December 2005
~1-tert-butyl -carboxyl - 5- met hoxy-] H i ndol e-3-boronic acid [1.26g, 35

‘Ref erencaviczmbe 12] in di met hyl f ormam de (401L) was pcreahpessuccessi vel y
~Wth a saturated aqueous solution (_)[ls_sodi um bi carbonate (1 Onl) and
pal | adium tetrakis triphenyl phosphi ne” (165ng). 23 Decenber 2005 WO

03/ 0006 I xjure ves i refl ux
f-or h%g? o gﬁ] % 981891{’113,1 ancf'té[\%%’}sdh%éh\iagﬁ?oat eélv%“& PSS Stgﬂ eﬁ‘fé‘ggur e. The
reS| duecymsexpx&r(iu 30, ones shehveftofpdidd 23R at SnditdudRli€ s IN1gMpgani ¢ phase

: sep gb@% tBh%,'- %(ged over magnesi um sul fate and then evaporated under
_ reduced %I&I W8 B)fre S BMRE was subjected to flash col unm chromat ogr aphy
on silica eluting with a m xture of ethyl acetate and 5 cycl ohexane (50: 50,
v/iv) to give the title conmpound (1.8g) as a grey solid. mp.= 131 C. M
450 REFERENCE EXAMPLE 6 REFERENCE EXAMPLE 3

6- I odo- &cmwm&mﬁ&]énmﬁawd ARSI SHbRRKLd - 7H pyrrol of 2, 3-d] pyri ni di ne

10 To a solution of
- 4- et hokyeitiop pirt-ghioreryil-pyreata?. 3-dlpyrireidins (Referangsy Gersterofoln B-,dﬂlrplww Butkirme [ 2, 23g,
Ref er en@eR@EﬁfﬁUlaﬁdﬁ] T'oﬂnsfeﬁit L abysl rs%ysﬁﬁkc&%tﬂwsu u&ﬁ&h 2d drop wise

a solution of butyl hi um in hexane unde “at nospher e.
The sol Upyrigrdginedt H?t?re@'cbehenvdeﬁ%,oe2),2%@1@) (209mcﬂpam+t0hene(szlfc®ﬂgl)lomas added.

Theiy eaes.b0h Bl M8 wiBSealll ivith £ehn@bn of%QoQuﬁ r&m{(@% m%tgf(gkg 3' wed to

reach room terrper ature and partl tioned en e aqueous
sodi um ETAPYkagmeping splEe (42me)- 113116@913@11.\@ ﬁhraéwgmlysewammaamerfm dried

' t o . reto e
Che! | TPeSS A 6.l i, HONR el o LSS BRERR 712 O
( Met hodPVerByagReium sylfa; @nﬁfhﬁm\fé@rﬂqﬂw PSP e Residae whs Mbjeotockip. 7- f
(4- et by J&Rﬂﬂfx‘: |cht§#l£tf)%}§iﬂg)m s ﬁi‘a@MﬁﬁgQL:@n[a%rﬁxemo@thédg%e%% Ajﬁgyﬂér&?e (9(3500 f

4- met hox rrol pyrimdine 1. 1 and
par® -td?g‘é HE‘P’?)'EIWF—M—@&M&(%@&P?Q%MMPtnl‘l}éihécmmgylow*ﬁéa& ed wWith a
sol uti qp,f. sodium hydroxide (3.2g) in water (30nt), and tetrabutyl
amoni um sul fate (27ng). The solution was stirred vigorously at room
tenperature for 4 hours and partitioned between ethyl acetate and brine.
The organi c phase was 25 sep Fﬁggﬁwd over magnesi um sul fate and
t hen evaporat ed under reduce@p : esi due
4-Methoxy-6-(S-methoxy-1-methyl-1H-indol-3-y1)-7-[(4-methylphenyl)sulfonyli-7H-
20 pyrrolo[2.3dIpyrimidine

375

To a solution of 4-methoxy-6-(5-methoxy-1H-indol-3-yl)-7-[{4-methylphenyl)sulfony!]-7H-
pyrrolo[2,3-d]pyrimidine [448mg, Reference Example 57 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 chromatogtaphy 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 [MHTH,
LCMS (Method B) R = 4.39 minutes.

30

REFERENCE EXAMPLE 5

4-Methoxy-6-(5-methoxy-1H-indol-3~y1)-7-[(4-methylphenyDsulfonyl)-7H-pyrrolo[2.3-d]pyrimidine
A solution of 6-iodo-4-methoxy-7-[(4-methylpheny!)sulfonyl]-7H-pyrrolo[2,3-d]pyrimidine [1 98g,

Reference Example 6] and 1—z.‘ert—butyl-éarboxyl-s-methoxy-1H-indo!e-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).




was subjected to flash colum chromatography on silica eluting with a

gradi ent of ethyl acetate and cycl ohexane (50:50 to 80:20, vlv) to give
the title conmpound (2.23g) as an anorphous solid. MS: 38¥4Decfmitef 3005 LCVB
(Method B) RT = 3.88 m nutes. 30 REFERENCE EXAMPLE 8

4- Met hoxywd bl/gayges ol o[ 2, 3-d] nrimdine To a sol ution ofpcgrbesiineset hoxi de
prepared by addi ng port| on w se the ﬁg)dl um (2g) in nethanol (I OOM) under
an inert atnosphere, was added 4-chloro- 7H pyrrol of 2, 3 d] pyri md| ne
(Tc?%g;ﬁgﬁe rEactlc%emlgtﬁJFeéYas é?rreﬁ ]at e l}“B Iﬁg @?VI\{d t]%%él?&lt a%st%lv Qﬂnr}ksn‘r{e da nd K.

pyrr ol opss@e d]hpy%ﬂm\msmafihonnfgbemﬂeen MI metawaod wat€h line o:(gé:@:ﬁih}s,e wag 2) , 207-13.)

3.5 h d t titi d
Lot nonr <R UL i L0 88 B3l LY Bt R 11 e
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‘magngsi L oﬁ&gée%@ %tagggg.gwﬁ%gg%g 35@3{]@?%%9@0?5?%95%6%@4&? he residue

was subject a‘elutingwith a

m xt.ur ef]ret hyl acet ate and cycl ohexane (50:50, v/v) to give the t|tIe
conmpound (1.2g) as an anorphous solid. Ms: 150 [MH +. LCMS (Method B) RT =
2.39 mnutes. 5 REFERENCE EXAMPLE 9 4 5- Met ho -1- 4-meth 1 hen 1 sul fon
1-1Hindol -3- 1 -6- 5-nethox REFEKBN(TIEH‘.XMVH’LBGM | -7- f

(4-nmeth hgn, -qdl p r|md|ne To a sol ution of
4- (5- ety 3-yl)-6-(5-nethoxy-1Hin
dol 18- T@a%olu):ml?oﬂti(rﬁetﬁmy mymmen@lphe)@l%hl&‘(ﬁx@%-l‘i%-l]:p?:h%lﬂy,BIdﬁiyﬂxhﬂn@[ZZB?:Q,Yl’l 31dd Id n;eh
[270 erence I me or e e
[sodi um RejreaEx B’% 3"%1%‘%’&&%’!‘@@ L %}”Fs)ad‘g;ﬁg} %Fmﬁf%%ﬁ( 0. 025m)
under i Kbikie idlierme LI, eﬁMI b;eieslﬁénmda@amvaaa;he&glumraﬁhs Etﬁfeg A6-74PQUfBS] Fdtir I 00 rTnh
t enper nt was eva or at.ed, u re ressu e
rersrP due”\aég‘"ﬁgi]%ﬁﬁ%ﬁ B Jae ?ﬁd"%’taﬁ%%\@ I%‘ig" %%&5‘#"0 phase
Was S epeichtrapth te:b;lfnﬁhxrdﬁnd@dﬂﬁ&ﬁﬂ bann:eagmeﬂsjrl \Eetasd Hnd aqueowsnﬁmhmmeawa@@r Teed 15
-und d ressu due was s
hr Shar S i AT e, BB Ris” e Stk FF 0ol e R ana
cycl Oheﬁ?@s@eﬁe foie B 1itl¥ Eofdpoli @6¥S ad HAmbiphd s&ﬁW@.‘h@Whﬁﬁﬁ@M@ﬁ\déﬁbd

- B) R =4.15 minutes.

REFERENCE EXAMPLE 7
20  4-Methoxy-7-[(4-methylphenysulfonyl-7H-pyrrole][2.3-dpyrimidine

A solution of 4-methoxy-7H-pyrrolo{2,3-d]pyrimidine [1.2g, Reference Example 8] and para-toluene
sulfonylchloride (1.77g) in toluene (60mL) was treated with a solution of sodium hydroxide (3.2g) in
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 fo 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) Ry = 3.88 minutes.

30 REFERENCE EXAMPLE §
4-Methoxy-7H-pyrrolo[2.3-dpyrimidine
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.,




anor phous solid. Ms: 732 W+. LCVS (Method B) RT = 4.68 m nutes. REFERENCE
EXAMPLE 10 20 4-(5- Met hox'y-14(4-nethyl | phen |1)sulfonyll-1Hindol-3
yl)-6-(5-nmethoxy-1Hindol-3- 1) -7-[(4- 23 December 2005

met hyl phenyl ) sul fonyl - 7H pyrrol o[ 2, 3-dJpyrim dine A solution of

4- chl or ow@ i3moees/- [ (4- met hyl phenyl ) sul f onyl J- 7H pyr r olpefrispd2/ébksyri m di ne
[1.729, Reference Exarrpl e 11] and

| -tert-butyl-car boxyl - met hoxy- IH-TRdoI e- 3-boronic aci d [1 26g, Reference
Exanpl 12 1.0 di m 6. bm. t ively with a
sat trJrP a?rehﬁ "3 haser%s Sééa:la%? %ﬁ dg?d Oggrd“ 1 es%i‘l Carb t%arlllgﬁl B poﬁﬁ_ lma‘ﬁd pal | adi um

t et r akirsduced mﬁamgz H‘p&msqhhlmesubjactag)) flashivelumn elacrhataprephy ot siliceclwing wdthiar r ed at

refl ux r | educed pressure.
The re§§8&§%ﬁggﬂﬁgﬁﬁﬂ%d%ﬂﬁﬁéb {ﬁggowﬁfhéﬁgeggﬁageugﬁﬁ?aéé The organic
phase wasrphs@RakEMSH1s0UIREN". dCMBYMOHEd BYRGALSI Mivisd!| T at e and then evaporated
under reduced pressure. The residue was subjected to flash col um

chrdmat ography on silica eluting with a nmixture of ethyl acetate and 30

cycl ohexane (3 0:70, vlv) topgr¥ertifes onpound (270nmg) as a gum MS:
718 [M—Uk LCIVB (Method B erm_,_{(ﬂi&%bﬁ_ﬁf%% REFERENCE EXANPLEI 1

25 Docatiiging Hn@l)ﬁ@oﬁé{ﬂ@%ﬁaﬁarﬂ%ﬁﬁﬁ%Q%% - 751 To a sol ution of
4-ch|oro-7-& - henyl sul T ony F(rroloZBd] pyrim dine [5.4g,

Ref er enkoe solienas I4‘é5-13i 0>1Yri I ?tb)ﬂgbdm@ﬁldfoaﬂ Hygel3-ax6-Snpgeantiinddded dr op
a yH0J - hlgtﬂylﬂienﬁ)éﬁlyclnyl‘ﬁ,vaf! Bm[r iy pgﬁﬁif'aﬂlg &2(7%% keﬁhnce%xﬁﬁ@le ﬂler i nert

at m)sphere The ours and "1 odine (8.99)

was adddegethyifaanamidg €1 0md ) way addedrike spdism Sydride d@met60%&Epdreien ip oibgnd wethdnd al | owed
to reaghf §.9RMLY GIRCR! #hSohcKEnd SRBLI O hasltiG ndfiSa ARRLLAJARRE et ween

et hyl acet ate and aqueous sodium sulfite solution, dried magnesi um
“sul f at endiig sqltsat was evapprateduansiera gduprs pagsaE- Ehﬁé%dqe@m@éﬂiomdég%fwmrm resi due
was SURiGELcBke TRe drk AR bnse Wil WA OmB SR FRDKa 5%1@51&1‘1 éu'lf&t@arﬁllﬂxgn'e%oﬁﬁf gh a

gradi ent “of ethyl ~acetate and cycl ohexane to vlv) to give the
tit¥Se eBiprdngd e@ssezgshea@ﬁa%wemwﬁé%ﬂ@aﬁqh&m chwsatozxezbywel]wa elutings ( Met hod

B) RT 428 nffkihd'oPsihyl acetate and cyclohexane (50:50, v/v) to give the title compound (93mg) as an

amorphous solid. MS: 732 [MH]*. LCMS (Method B) Ry =4.68 minutes.

REFERENCE EXAMPLE 10
20  4-(5-Methoxy-1-[(4-methylphenylsutfonyl}-1 A-indol-3-y})}-6-(5-methoxy-1H-indol-3-y1)-7-[(4-
methylphenylsulfonyl]-7H-pyrrolo[2.3-d}pyrimidine
A solution of 4-chloro-6-iodo-7-[(4-methylphenyl)sulforyl]-7 H-pyrrolof2,3-dlpyrimidine [1.72g,

Reference Example 11] and 1-ferz-butyl-carboxyl-5-methoxy-1 H-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  cyciohexane (30:70, v/v) to give the title compound (270mg) as a gum. MS: 718 [MH]t. LCMS
(Method B) R = 4.44 minutes,

REFERENCE EXAMPLE 11
4-Chloro-6-iedo-7-[( 4-methylphenylsulfonyl]-7H-pyrrolof2.3-dipyrimidine




10 REFERENCE EXAMPLE 12 _
1-tort-butyl -carboxyl - 5- net hoxy-1 Hi ndol e-3-boronic acid A stirred sol ution
03- br ono- 5- met hoxy-i ndol e-1 -carboxylic acid, tert-butyl 2&B¢cenbef BOF,

Ref erence Exanple 13)] in tetrahydrofuran (800 nL), under nitrogen, was

treated wwddobssbput yl borate (49.5 nl) 15 then cool ed dcg/geb8fgssand t hen
treated with a solution of n-butylli g_l umin hexanes (94 nL, 2.5M whil st
keepi ng the tenperature bel ow -90C. "Onhce the addition was conplete the

m Xt ure | | t rm.sl o at ure hour and
quenc heﬁg\%mhﬁﬁ%gﬁfgﬁ IJ}C);H B ﬁg{'lglgnvﬁsx@?” r’%‘?&”‘h‘ﬁ?gﬁ YHRidiRg 4%r %‘#ﬂ?ﬂ?ﬁl under
reduc edEzp:mbs'}ﬂ; riretetaamzﬁmﬂmn (%mL}iate?SR&svapaTded dropoiniech soltinseEbutelifiiim acet at e

500 niL 4 ghesi um
gul f at eﬂean gg&g'\g“gero"rl%& %DSP ere @tl?"h %tfr%g %ﬁgtd {Pgli?“§§ cream
coI our enjdmoﬂsﬂd) \Qaz 8dyed. m&ea@mmmmisstmmm foe hadk, fd afdwed tdle® M NUt 5.

- car box -carboxylic acid,
For £ bu o e s, ik el S Bl Ao s B bRl g apfi e |

di met hysulige whmrd érlf(d]oS@ nirgesiam selfli apd the b@vepewa buperatadiended redaaddgebssike h br o ne

(4 m) ﬁ{qu‘ﬂfué@as% éd@(gﬂagﬁgol ?o'in% oglra@my%{lglhnaoe utin I S?léabo Sent gfggnyi The

m xture was treat amn
4- di metasyiriamdrogohekae (68:50.00 5f) V/F’btP BUV\@GLMMN(U&&MH apfamorphous solid.

di-tert d| met hyl f or manmi de (80 nL) and

stirri n%gvégh\g%ﬁ%g@?%‘i&%%ur Whours. The reaction mxture was
evagprated and the residue was partltloned 30 between ethyl acetate (250
m.) and water (200 nmL). The aqueous |ayer was extracted with ethyl acetate

(100 nmL). The conbi ned or ganREFERENCEFXAMRLEN2shed with water (100 nl), then

Wi th br iR bulfbofllkbmalnB & AidO0s QSHic gRENEST um sul fate and then
- evaporate e residue was subjecte flash columm chromat ography on

si | i ca Aptisef pRjutign pf3-Home-kmgthexyoindolee hearhonyligncld. gerhiptyl agetSeRefid®kd, v/ v) to

' 3
35" Bocanmati 0B SR AR AR, By R R R rdcenRes

'FORSSYRhen cooled to -100°C and then treated with a solution of n-butyilithium in hexanes (94 mL, 2.5M)

whilst keeping the temperature below -90°C. Once the addition was complete the mixture was allowed
to warm slowly to room temperature over 1 hour and quenched by the addition of ice (10g). The
organics were removed under reduced pressure and the residue was partitioned between ethyl acetate

(500 mL}) and water (400 mL}). The organic layer was dried over magnesium sulfate and then

‘20 evaporated to afford the title compound as a cream coloured solid (28g). MS: 314 [M+Na]t. LCMS
(Method C) Ry = 4.07 minutes.

REFERENCE EXAMPLE 13

3-Bromo-5-methoxy-indole- I -carboxylic acid, terz-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-tert-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 agueous 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.

35 '




1. Inhibitory effects of conpounds on Syk kinase Inhibitory effects of
conpounds on Syk kinase were determ ned using a tine-resolved fl uorescent
5 assay. The catal ytic donmain of Syk kinase (residues A34Bc«dNG83005 was
expressed as a fusion protein in yeast cells and purified to honopgeneity.

" Ki nase aetg agjobgesavas determ ned in 50nMM Tris-HCl buf f epcpklpdfigsscont ai ni ng

50mM NaCl, 5mM MyC12, 5nM MhC12, | i_gé-adenosi ne tri phosphate and 10M
- synthetic 10 peptide Biotin-( 13-Al ani ne) 3- DEEDYEI PP- NH2. Enzyne reacti ons
were temrg}l@ %S.pyRé .15619§'Y19f buffer containing 0.4M KF, -133nmM EDTA,
pH 7. 0,’wn%nu—a&;%% -XL665 conjugate and a nonocl onal
phosphospecfic anti body conjugated to a europiumcryptate (Eu-K). Features

of the P - .and Eu-K are given in G Mathis et al.,
Ant i canlfiﬁ@lbg UALARR a Q%"%Qs 3011-3014. The specific long tinme

‘si gnal Ioliibibory 6885 ofgpophwodscn Spkt kinagdree ddrempgthishig b timepoptdddiRoiesent 5

phosphqy g_at ed by Syk, was neasured on an LJL Bi osystens Anal yst AD

m croplate reader. Inhibition of syk activity with conmpounds of the
invention was expressed as percentage inhibition of control activity

- exhi bit ' . ti.cul ar. preferred conpounds
of 't e 1 vyl ofmél SRRl bk, RATRNER s kbW ) RiEb R0

m cr onoebyand prifiedtohemensuditay Kindse préviyads YetpminkdinrsedM Trisded buftks pd 7.0t he
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20" mancoipBE SN ANt Yoyl Kb b o SREF it TR AIRE oL er
L crl | pesiad BRah-( paWntn DERDARRLRg MiynRBl: in Apgpce of

- assay, SPS%I RgL--gﬁHS (Izlen%s Eelljre na%urll?%iﬁr?ed i%c@g“ﬁﬁgéglﬁklsﬁgﬁyg%gdgﬁ 5002, and

pass agddffeventainifs W4 &' s133mbl EDRY, pE S0, @ethinig a Siraplavitliny 1S5 Neokgddate dnd aused t o

rinse . trvpsin i.s added eac fl.ask, and
i ncuba?@go%n o%s%&;tggeﬁg%%}glpﬂd?5&1?%te¥8ﬁ1mr’{ﬂgné% h rygféﬁe p'géuc')lé} ef?‘?’%frf’g ﬁ'ﬁ M%d to a
t ube wiftubroghprep, XIn@hdianhFu-K puoegicio WG Mathis 04)., Aptivaded: Kesdarch, 199T) UT,@sgeand

resusp c t .Ce|. nsi.tized 3 addi n |, of

DNP- spg’glfilf%:15 (l:élrgééée%%é\%g 9%%&"24 &gﬁr 6§§,lp d fmé B%Y Wg nq%eeﬁyﬁget'ﬁg‘a’%g%‘aed to each
well3 ofrhesphoiylaied ty Syk, oias @6syred dn ap L3k Bio{ydOmnOAReeAl) siorplate)readan thhititdn pl at e

i ncuba i 9 The, nhext day. pound re prepared
in 100&?%&6%&%@%%1@%%%@%@@ | QPERE g Frfﬂ‘taédl"g'ﬁgﬁ?)%qcf’%"z‘ssay buf f er
and t hesfivity exbibitet! if thetabremce iofitest cOBOMBE- Brstialyr irefertadcompundstodiha inféntiad

concentfak sviRtvi 1835 3AM I s added to each well,
fol | owed b;ﬂq&&;{}l ]ofl %f ﬁ]ut eréﬁggtl)(r)r%g%nﬁl?m%f]&fmhom%' Es%em‘ﬁly P Riferred"©
compounds of the invention inhibit syk activity with IC5ps 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%CO9, 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 14m}
medium, spun down at 1100 rpm RT for 5 minutes and resuspended at 2x10%/m!. Cells are sensitized
30 by adding Ipl of DNP-specific IgE to every 10 ml of cells. 200ul of cells are added to each well of a
' ~ flat-boitom 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 0.03-30uM. 80l assay buffer is added to each well, followed by 10! of diluted compound.
35  Incubation follows for 5 minutes. 10p} of DNP-HSA (IOOng/mI) is added to each well and incubated




35 Incubation follows for 5 mnutes. 10[d of DNP-HSA (100ng/m) is added to
each well and incubated 23 Decenber 2005 WO 03/ 000695 PCT/ GB02/ 02535 -53
at 37C (no C02) for 30 minutes. As one control, | % DVBO2aPesebet 485 conpound)
is added to a set of wells to determne total release. As another control,
add buf f avo éesdsend of DNP- HSA t o anot her set of wel | $cr@&pdoieism ne t he
assay background. After the 30 m nut_%s_ i ncubation, the supernatants are
transferred to a new 96-well plate. Add 501 supernatant to each well of an
assay p . i bon.to each well .and |ncubate at
37C foréltgj(gy)o%r%i nut )lsf?rgghignu%'l A%#Qg%fglh/% %ﬁ%&%‘]"d TP s aSE"‘*SS"?i%E&feacti on
and t hewgls at d@teinSing to@ltelddse. 400anBHr@bntdl, M vafrbH idkea DMINIERS SRERITANMRYF 250
- plate reehdgrdtZ..Z Eal culba%i ondof results 10 (i) .-The mean d SD of each set
of triplT SIEtthung 18e R rkpravnda Al the 3 Omymuas icpbation the Spr@aantzase ¢ he positi ve

cont r ol trankferked teDitiveioAvell laiN A STRI Suberbd@Hohon vl lof MHQussaf PIFR O o0kIIoF 1 )
M ni%um esponse was the control wells containing bufifer (no antigen) and

no chrpYPiiate solytion fq speh wedk apdiinpybate af 375 {90 rmigutess AdfaM! #{ld MEBDOB and mi ni num

(0% vadolueien to SXEPBE kehdtidh Ynd the Hate i@i@ﬁ&ith@?xﬂﬁ@ﬂaﬂ@%l%&i&@bﬁ%ﬁéaﬁ%ﬁ ovyield a
percentspgg%ﬁg t he maxi num response (designated % control). (v) A dose

respon ' was plotted and the | C50 of the conpound was cal cul at ed
using Prism G aphPad software and nonlinear |east squares regression
anal ysi,s, %0 CorT(B_ounds of the invention inhibit antigen-induced

degr anuar ARG Bt SBasophi 1 i ¢ | eukemia (RBL) cells with EC50s in the
range 100 mcronolar to 1 mcronolar. 23 Decenber 2005 WO 03/ 000695

PCT/ &(802/.02835 . - 54 X\HAT .S, CLAIMED | S
(5 Tge mean * SD of each set of triplicate wells was calculated.

(i) Maximum response was the positive contro! wells containing antigen (100ng/mL) but no
compound,
(iif) Minimum response was the control wells containing buffer (no antigen) and no compound.

15  (iv) Using these values as the maximum (100%) and minimum (0%) values respectively, the
experimental data was calculated to yield a percentage of the maximum response {designated %
control).

(v) A dose response curve was plotted and the ICs( of the compound was calculated using Prism
GraphPad software and nonlinear least squares regression analysis.

20

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

cells with EC5ps in the range 100 micromolar to 1 micromolat.




1. A conpound of the formula 5 5 R2 wherein R represents hydrogen, -C(=0

NY1lY2, -C(=0-0ORS, -S02-NYlY2, -S02-R7, -C(=OR7, or Rl represents

al kenyl , al kenyl oxy, al kyl, alkynyl, aryl, heteroaryl, Bdeemden80oal kyl ,

cycl oal kyl or 10 cycl oal kyl al kyl, each optionally substituted by one or

nore groopeozmwbest ed fromaryl, cycloal kyl, cyano, hac@cBigigioaryl,

het erocycl oal kyl, -CHO or a 5-, 6 Ol 7-menbered cyclic acetal derivative

of such -CHO -C(=0O-NY1 Y2, -C(:O)-b?z, -NY 1 Y2, N(R6)-C(=O--R7,

= N(R6) - @@ Y 2¥4ep 1N R6) - S02- R7, - N(R6) - S02- NY3Y4, -OR7, -C(=0-R7,
hydroxy,%F{'Z{)'I@I(Ig)@;}/C andDgzgé\tlr boxy; R2 represents one or nore groups selected from

‘hydr ogen, acyl, al kyl enedi oxy, al kenyl, al kenyloxy, 15-al kynyl, aryl,

cyano, hal o, e aryl, heterocycloal kyl, nitro, R4,

- ¢(=0) - Nyl Yfmé'%ééf@%ﬁgﬁ‘g@\lw Y2, -N(R6)-C(=0)-R7. -N(R6)-C(=0)-NY3Ya,
N(R6) - C(=0) - OR7, -N(R6)-S02-R7, -N(R6)-SO2-NY3Y4, -S02 NY1Y2 and -ZR4; R3
represents H, cyano, shal o, hydrox nitro, R4, NY1Y2, -ZR4, -C(=0 -OR5,
-C(=0-R7, -C(=0-HK¥ Y2, -N(R8)-t 2 N(R8) - C(=0O) - NYZY2,

-N(R8)-C(am - OR5, -302 NY3Y4, or )-S2-R7, or R3 represents aryl,
het eroaryl, al ke k-

groups selected 0, hydroxy, heteroaryl,
- het erocycl oal kyl , Y2,7-C(=0)- OR5, -NY IY2,

N(R6) - C(=0O) - R7" - NI"R8) - O -AY3¥d, N(R6)-C(=0-0R7, -N(R6)-SO2-R7,
N(R6) - S02 NY3Y4, -S02- Nyl W2 and -YR4; 25 R4 represents al kyl, cycloal kyl or
cyclpal kyl al kyl each opti dmal | y sBbstituted by one or nore groups selected
fromaryl, cycloal kyl, cyano, hal o, heteroaryl, heterocycloal kyl, hydroxy,
-CHO or a 5-, 6- or 7-nenbered cyclic acetal derivative of such -CHO
-C(=0) -P¥éreri2, - C(=0 - ORS, NY1Y2, 23 Decenber 2005 WD 031000695

PCT/ GB02/ 02835 - 55 N(R6)-C(-O-R7, -N(R6)-C(=0 -NY3Y4, N(R6)-S02-R7,

- N( R6) - F0RprddeayHydrogBRTC(BAENY L2, -C(=0)-0R3, -S05-NY1Y2 | -805-R7 , -C(=O)R7, or

Ri represents alkenyl, alkenyloxy, alkyl, alkynyl, aryl, heteroaryl, heterocycloalkyl, cycloatkyl or
10 cycloalkylalkyl, each optionally substituted by one or more groups selected from aryl, cycloalkyl,

cyano, halo, heteroaryl, heterocycloalkyl, -CHO or a 5-, 6- or 7-membered cyclic acetal derivative of
such —CHO, -C(=0)-NY1Y2, .C(=0)-0R5, NY1Y2, -N(R6)-C(=0)-R7, -NRH-C(=0)-NY3Y4,
“N(R6)-509-R7, N(R6)-505-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, heteroary!, heterocycloalkyl, nitro, R4, -C(=0)}-NY!Y2,

. <C(=0)-OR5, -NY1YZ, .NRO)-C(=0)-R7, NRE).C(=0)-NY3v4, N(R6)-C(=0)-OR’,

~.N(R5)~SOZ-R7, “N(R6)-S0,-NY3Y4, -SO,-NY1Y?2 and -ZR%;
rR3 represents H, cyano, halo, hydroxy, nitro, R4, NY1Y2, -ZR4, -C(=O)-OR5, -C(=O)-R7,
-C(=0)-NY Y2, NR3)-C(=0)-R4, NR3)-C(=0)-NY! Y2, N(RB)-C(=0)-OR, -S05-NY3Y4, or

20 -N(R3)-509-R7, or
R3 represents aryl, heteroaryi, alkeny! or alkynyl, each optionally substituted by one or more groups
selected from aryl, cyano, halo, hydroxy, heteroaryl, heterocycloalkyl, nitro, -C(%}NYIY% -C(=0)-
OR3, NY!1Y2, N(RS)-C(=0)-R7> N(RE)-C(=0)-NY3 Y4, N(R6)-C(=0)-OR7, -N(R6)-805-R7,
N(R6)-809)-NY3Y4, -805-NY1Y2 and -ZRY;

25 R4 represents alkyl, cycloalkyl or cycloalkylalkyl each optionally substituted by one or more groups
selected from aryl, cycloalky!, cyano, halo, heteroaryl, heterocycloalkyl, hydroxy, -CHO or a 5-, 6- or
7-membered cyclic acetal derivative of such -CHO, -C(=0)-NY Y2, .C(=0)-0R5, NY1Y2,




-C(=D)-R7 where R4 is optionally interspersed with a group selected fromO,
S(On, and NR6; R5 represents hydrogen, al kyl, al kenyl, aryl, arylal kyl,
heteroaryl or heteroarylal kyl; R6 represents hydrogen ot Pessber280kyl; 5 R7
represents al kyl, aryl, arylal kyl, cycloal kyl, cycloal kyl al kyl, heteroaryl,
het er oar wadslogdsgs het er ocycl oal kyl or het erocycl oal kylpalrkybie83% represents
hydr ogen or |ower alkyl; Yl and Y2 ane i ndependent!ly hydrogen, al kenyl,
aryl, cycl oal kyl heteroaryl or al ky optlonally substituted by one or

nore grou selected from a hal het eroay - C(=0) - NY3y4,
10 < o A RReOnk i Rg) FONE, ngqwé) XpornsVA- Okl ro) - Sob. RY
or the group - mayformamﬁl?/clélc am ne; Y3

N(R6) - S

and Y4 %Mdé‘ﬁ’@% ﬁPRtVHWaFe@éﬁed vaﬁwp seieteﬂfrpm 0a§(§»q= NR%al kyl

cycl oal het groar ter oar | ; or_ the p -NY3Y4 may forma
cyclic ]gér/ﬁeﬁ‘fﬁ senty Wé"ﬁ?%gigﬁtaéke@ﬁ Oﬂylloéhﬁﬁ?aﬂg dolan integer 1 or 2:

or an MN®xj g@nmwﬂgw,lov@pﬂg,lbl oi sost ere pharmaceutical |y acceptable salt
or sol vate of such conpound or an N-oxide, prodrug, or acid bioisostere

of <uc kR%xabfesents alkyd) awﬁ,tagdall@l cﬁl@n@p@mmﬂkﬁﬂmmduemgylt hetepdaiyildityl, Wherein 20 R

is hydro i iliil ! &mc “f% substituted by hal o, Cl4al kyl substituted
by hydro a F ted by -N(R6) C(=0O -R7, Cl-4al kyl substituted

by- C( - Cﬁ&&p{gs\égtshﬂ;ogg,y&h@@mw]al kyl substituted by hydroxy. 3. A conpound
according to c aiml wherein Rl is hydrogen, -CH3, -CH2CH3, -CH2CF3 or 25

-CH2 & am@)Y -aiy itlepefdently iyaimgen, aiklengl; ol diclglkytl hetetoatyhar hlkyﬁmeﬂicaalry Rl is

hydrogen ''5. A conmpound accordjng to any one of cla ﬂ‘é ﬂ wherein R2
i's car b‘;BWmEﬁd by pRepg Pgreigrogpiseletiest fom Wd?a@xl})etef%ﬂ%)hb’dr%’ﬁbﬂﬁ) d"by car boxy,

A N A R T M M 507K oy 23 December
2005 W%—@BQ—%YE%-@Q% 91@ §1%§’p -N'Y5§2 may form a cyclic amine;

Y3 and Y4 are independently hydrogen, alkenyl, alkyl, aryl, arylalkyl, cycloalkyl, heteroaryt or
beteroarylalkyl; or the group NY3v4 may form a cyclic amine;
£ represents O or S(O)p;

15 nis zero 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 RI is hydrogen, C14alkyl, C)-4alkyl substituted by halo, C;_salkyl substituted by hydroxy, C;_4alkyl
substituted by -N(RE)C(=0)-R7, C;_4atky! substituted by -C(=0)-NY Y2, or cycloalkylalkyl
substituted by hydroxy. |

3. A compound according to claim 1 wherein R1 is hydrogen, -CH3, -CH,CHj, -CHyCF3 or

25 -CH;-C(=0)-X 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 R2is -OR%
30 in which R? is alkyl, -OR4 in which R% is alkyl or cycloalkylalkyl substituted by one or more hydroxy




groups, -OR4 in which R4 is alkyl substituted by one or nore al koxy groups,
-OR4 in which R4 is alkyl or cycloal kyl substituted by one or nore carboxy
groups, -OR4 in which R4 is cycloal kyl substituted by 2XRe@oR2082 or R2 is
-C(=O0-Rin which Ris alkyl, or R is -C(O-NY1Y2, or -N(R6)-C(=O R7. 6.
A conmpoumd amempli ng to any one of clains 1 to 4 wher eic/dBézigss OCH3 or
--CONHC (CH3) 2CH20H 7. A conpound z_agét_ordi ng to any one of clains 1 to 4
wherein R2 is -OCH3 8. A compound actording to any one of claims | to 7
wherein 10 R3 %_s hydr qgen, . cyano, opt i onal qu substi tutg_d arxl , -optionally
subst i tEPE -HBt Brdich i kil%%tméffdlbwonecgemget ko gerpeyOR his which R isallth| ogen

atons, a4l N - C(= Al Kyl i tuted b -OR7, or R3
is - ZR4(:?} Cb%%@ f@%&hﬁm‘d %?%B)W W%ﬁ@%%%?f Ig%'ﬁﬁlgﬁﬁtcoczfﬁ%ﬁés%%ﬁ”ﬁ? ng to any
one of §l-a=03-NY1¥d of RS aT(SOPR R3vtich Ky Bl ge R? isCHROPNY b2 ,icﬁ'wc(:lz_{@-d@%:'
trifluor7orrethyl, - CH2- CH2- C(=0) NHCH3, - OCF2H, -C(=0 - NH C( ) 2- CH2OH or
10. A ®hpound according to any one of clains | to 7 wherein R3 is - OCH3.
11. sA conpound according to claimany one of clainms | to 10 wherein R2 is
attached at the 5- 20 position of the indole ring. R3 12. A conpound

accor dig t o\ @mypound eccofding kednpBnel of tlaims 1 ko iRt R2 shecar eup i s attached to
the 3-position of the indole ring. 25 13, A conpound Accor di ng to claiml|
whi ch i sCoMBOREQPEROSE- 57 Me 00 U 23 Decenber 2005 PCT/ GBO2/ 02535 00. a

7. A compound according to any one of claims 1 to 4 wherein R2 is —-OCH,

8. A compound according to any one of claims 1 to 7 wherein

10 R3 is hydrogen, cyano, optionally substituted aryl, optionally substituted heteroaryl, alkyl, alkyl
substituted by one or more halogen atoms, alkyl substituted by -C{=0)-NY1Y2, alkyl substituted by
-OR7, or R3 is -ZR%, -C(=0)-OR3, -C(=0)-NY!Y2, or -NY!V2,

9. A compound according to any one of claims I to 7 wherein R3 is hydrogen, cyano, pyridyl,
15  trifluoromethyl, -CHp-CHy-C(=O)NHCH3, -OCF3H, -C(=0)-NH-C(CH3)-CHyOH or

—N 9]
10. A compound according to any one of claims 1 to 7 wherein R3 is ~OCH,.

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.

3

R
. NN
12. - A compound according to any one of claims I to 11 wherein the group I
: N N
\
H

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

25 13, A compound according to claim 1 which is




H 10 WO 03/000695 -58 5 Meo H Meo Mao H 10 H MeO 23 Decenber 2005

PCT/ GB02/ 02835 MeO HO 7 23 Decenber 2005 WO 03/ 000695 -59 PCT/ GB02/ 02835 an
N-oxi de, prodrug, pharmaceutically acceptable salt or s&iRetbe005uch
conpound; or an N-oxide or prodrug of such salt or solvate. 1.4. A
conpoundvarmmo@dng to claim | which is an N oxide, pro@fkshorsss

phar maceutically acceptable salt or_§,p_l vate of such conpound; or an N-oxide
or prodrug of such salt or solvate. .10 15. A pharnmaceutical conposition
conprising a pharmaceutically effective anobunt of g cgnpound according to
anyone of claing®} to 14, together with one or ar maceutical ly
acceptablg carri or :

Ci1,0H

o )
CH,OH
[ MeO Ar 2 ueo

10




exci pients. 16. Use of a pharmaceutically effective anount of a conmpound
according to any one of claims 1 to 14, or a pharmaceutically effectl ve
amount of a conposition according to claim15 in the merHEEPEHE%f a

medi cament in the treatnent of a patient suffering from or subj ect to,
condi ti oms) esomks can be aneliorated by the adm ni str acir@Befdzsssn | nhi bitor
of the catalytic activity of Syk. 17gUse of a pharnaceutically effective
anount . of a conpound according to any one of clains | to 14, or a
pharmaceutically affective anount of a conposition according to claim15 in

t he manuf ac f a gmdicament in the treatnggy of inflammtory di sease
in a paksoe O

eed thejeof .18. Use of a pharmaceutically effective
anount of a congound ac i ng to any oéHFQf cl b 1 to 14, or a

phar maceuti cal Ly (e~ anmount of a . according to claim15 in
t he manuf act ur f d cament in t wgnt | of a patient suffering
from or subject#To ; ; ref
adm nistration of am inhibitor of the catal)étlc activity of FAK 23
Decenber 2005 WO 03/ 000695 PCT/ GB02/ 02835 -60 19. Ude of a pharnaceutically
effective anmount of a conpound according to any one of clainms 1 to 14, or
a pharmaceutically effective anobunt of a conposition according to claim 15
in the manufacture of a nedicanent in the treatnment of a patient suffering
from or subject™®o conditions which cafQbe aneliorated BfQthe

adm ni st rggd on of i nhi %B&L)%f the capalytic actjvity of
a phar madeuti cal ffective nt of @ pound

cl ai ns ! :

accordlﬁg ¥ Rnyflacyiry_yof a medi cameat—njit he treat nent
of a patifent \sufferl‘hg from or ¥ubflect to,®conditTdns¥whi ch can be
‘aneliorated BY the administration offan inhibpitor of the catalyjic activity
of Auroral. 21. Use of a pharmaceutically effective anpbunt of a conpound
according to any one of claims 1 to 14, or a pharmaceutically effective
anount of a conM&sition according ¥® claim 15 in the mgnufacture of a

20. Use of
any one of

nmedi cane inth eat nent of ef~Jjn a patjient | }eed thereof. 22. A
. . H_CH . .

use accor jim 17 nflarma or d e is asthm

i nfl anme et osi s, etygi c ARrnitis, : junctivitis or

j oi nt ilhfj, % |‘onN 23. Abs,e agco dijg to cIIa| —vherei n the

i nfl am"ratNoryN\dl seasé! is asthng, \ psori asi s, de

MeO
CF,
T
e N\
o N My
H -
3
MeOd
—
Y ha
& u
o

- 10




herpetiform s, eczema, necrotizing vasculitis, cutaneous vasculitis,
bul | ous disease, allergic rhinitis, allergic conjunctivitis, arthritis,
rheumatoid arthritis, rubella arthritis, psoriatic arth?iPjeenhsr2005
osteoarthritis. 24. Use of a pharnaceutically effective anount of a
conpound according to any one of clainms 1 to 14, or a pharmaceutically
effective anount of a conposition according to claim15 in the manufacture
of a medi OBRO0NMst he treatment of Chronic Costructi perRtibempgsy D sease,
in a patient in need thereof. 25. A_use according to claim2l wherein the
cancer being treated is colorectal, -pPostate, breast, thyroid, skin, colon

or lung cancer.

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

prodrug of such sait or solvate.

5 14 A compound according to claim I which is

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

prodrug of such salt or solvate.

10 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, Useofa 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 in the manufacture of
a medicament in the treatment of a patient suffering from, or subject to, conditions which can be

ameliorated by the administration of an inhibitor of the catalytic activity of Syk .

17.  Use of 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 in the manufacture of

a medicament in the treatment of inflammatory discase in a patient in need thereof.

18. Use of 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 in the manufacture of a
medicament in the treatment of a patient suffering from, or subject to, conditions which can be

améliorated by the administration of an inhibitor of the catalytic activity of FAK.
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19, Use of 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 in the manufacture
of a medicament in the treatment of a patient suffering from, or subject to conditions which can be

“ameliorated by the administration of an inhibitor of the catalytic activity of KDR.

20.  Use of 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 in the manufacture
of a medicament in- the treatment of a patient suffering from, or subject to,conditions which can be

ameliorated by the administration of an inhibitor of the catalytic activity of Aurora2.

21, Use of 2 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 in the manufacture

of a medicament in the treatment of cancer in a patient in need thereof.

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

dermatosis, allergic rhinitis, allergic conjunctivitis or joint inflammation.

23. A use 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, Use of a pharmaceuticaily 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 in the manufacture
of a medicament in the treatment of Chronic Obstructive Pulmonary Disease, in a patient in need )

thereof,

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

thyroid, skin, colon or lung cancer.




