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states capable of being modulated by the inhibition of the protein kinases.

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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Street, 2498f. tSihAP#MiesHede ddhdnstatdda oritical role for Syk in BCR and TCR signalling
10 [AM.Cheng, Nature, 1995, 378, pages 303-306, (1995) and D.H.Chu et al., Immunological Reviews,
1998, 165, pages 167-180]. Syk also appears to be involved in eosinophil survival in response to IL-5
and GM-CSF [S.Yousefi et al,, J. Exp. Med., 1996, 183, pages 1407-1414]. Despite the key role of
Syk in mast cell, BCR and T cell signalling, little is known about the mechanism by which Syk

transmits downstream effectors. Two adaptor proteins, BLNK (B cell Linker protein, SLP-65) and

15  SLP-76 have been shown to be substrates of Syk in B cells and mast cells respectively and have been
postulated to interface Syk with downstream effectors {M.Ishiai 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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angiogenic agents, including KDR inhibitors some of which are cutrently under clinical evaluation

(Jekunen, et al Cancer Treatment Rev. 1997, 23, 263-286.). Angiogenesis inhibitors may be used in

10 frontline, adjuvant and even preventive settings for the emergence or regrowth of malignancies.

Several proteins involved in chromosome segrégation and spindle assembly have been identified in
yeast and drosophila. Disruption of these proteins results in chromosome missegregation and
' monopolar or disrupted spindles. Among these kinases are the Ipl1 and aurora kinases from

15 S.cerevisiae and drosophila respectively, which are required for centrosome separation é.nd
chromosome segregation. One human homologue of yeast Ipll was recently cloned and characterized
by different laboratories. This kinase termed Aurora2, STK15 or BTAK belongs to the
serine/threonine kinase family. Bischoff et a] showed that Aurora2 is oncogenic and is amplified in
human colorectal cancers (EMBO J, 1998, 17, 3052-3065). It has also been exemplified in cancers

20 involving epithelial tumors such as breast cancer.

25
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conpri sing such conpounds, and to nethods of treatnent conprising

adm nistering, to a patient in need thereof, such conpogﬂgs‘ and
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t hese kinases fall into ( e//vhi ch preferentially
phosphoryl ate serine and/ or DNni ¢ regidiles and those which

preferentially phosphoryla dued [S. K Hanks and T. Hunter
FASEB. J., 1995, 9, pages™§ TheNseri ne/ t hreoni ne ki nases incl ude
for exanple, protein kinase C iégforns A. C.Newton, J. Biol_ Chem, 1995,
2705 pages 28495-28498] and a grotp of clin-dependent kinases such as
cdc2 [J.Pines, Trends in 15 Biochem gal Sciences, 1995, 18, pages 195-197].
The tyrosine kinases include menbr arf -spanning growth factor receptors
such as the epidermal growth factor receptor [S.lwashita and M Kobayashi,
Cel lular Signalling, 1992, 4, pages 123-132], and cytosolic non-receptor

ki nased™f8h as p56tck, p59fYn, ZAP-70 and esk kinases [C. Cban et. al.,
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cyano, halo, heteroaryl, heterocycloalkyl, -CHO (or a 5-, 6- or 7-membered cyclic acetal derivative

thereof), -C(=0)-NY1YZ, -C(=0)-OR3, NY1Y2Z N(RY)-C(=0)-R7, -NR6)-C(=0)-NY3Vv4,
N(R6)-S05-R7, -N(R6)-805-NY3Y4, -OR7, -C(=0)-R7, hydroxy, alkoxy and carboxy;
15  R2 represents one or more groups selected from hydrogen, acyl, alkylenedioxy, alkenyl, alkenyloxy,
_ alkynyl, aryl, cyano, halo, hydroxy, heteroaryl, heterocycloalkyl, nitro, R%, -C(=O)-—NY1Y2,
| C(=0)-ORS, NY1Y2, N(RO)-C(=0)-R7, NRS)-C(=0)-NY3Y4, -N(R6)-C(=0)-OR7,
N(RY)-SO-R7, -N(RE)-80,-NY3Y4, -S0-NY Y2 and -ZR%;
R3 represents H, cyano, halo, hydroxy, nitro, R4, NY1Y2 zR4, -C(=0)-0OR3, —C(=0)—R7,
20 -C(=0)-NY1Y2 NRE)-C(=0)-R4, NRS)-C(=0)NY1Y2Z, -N(jo-CEQSj:SES, S09-NY3Y4, or-
-N(RS)-SOZ-RT, or R3 represents éryl, heteroaryl, alkenyl or alkynyl, each optionally substituted by
One or more groups selected from aryl, cyano, halo, hydroxy, heteroaryl, heterocycloalkyl, nitro,
- -C(0)NY1Y2, -C(=0)-0R5, NY!Y2, NRSE)-C(=0)-R7> NR)-C(=0)-NY3Y4,
-N{R)-C(=0)-OR7, -N(R6)-S0,-R7, N(R6)-S0,-NY3Y4, -S0,-NY1¥2 or -ZR4;
25 g4 represents alkyl, cycloalkyl or cycloalkylalkyl each optionally substituted by one or more groups
selected from aryl, cycloalkyl, cyano, halo, heteroaryl, heterooycloalkyl, hydroxy, -CHO {or a 5, 6- or
7-membered cyclic acetal derivative thereof), -C(=0)}NY1 Y2, -C(=0)-0R5, -NY1Y2,
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critical role for Syk in %(:3 signalling 10 [A M Cheng, Nature,
1995, hepsoarglaligkor dggrogp VY- Q%%O'H‘r’i'd‘yﬂ‘ A™#fu et al ., | mmunol ogi cal Reviews,
1998, i%resdﬂ&gﬁ&ﬁ@)% 180] Syk al so appears to be i nvol ved in eosi nophi |

survival in response to IL-5 and GWCSF [ S. Yousefi at al., J. Exp. Med.,
1995, 1B3ero prapdnfegeddIL2LHT4] . Despite the key rol e of Syk in mast cell, BCR
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' 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.
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under clinical evaluation
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 | |




(Jekunen, at al Cancer Treatnent Rev. 1997, 23, 263-286.). Angi ogenesis
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Bi schof PoRrgs AR AT B phidGron WGl ARERLAE LPRERI AT i
col or ecgrayp aﬁb@ FéOV(BENfBGYJOWeI ngﬂfhwl pweieRuigag 5) loweraldyelfoaylgmubeen

Cancar | MEo i ARATRL St DS RaR DS e LR 3l B

i nvent i %lﬂélé‘ﬁ%rtﬁsboﬁtfo@thoﬂ efoagiin therchait. Gpymplay dipigraups ihdwdewiethyk ¢thyl, whi ch have
-the abi} | t . F r larly,
R e e L S i L R L T A
first  aSeehyefykarrprbyisned meomhabgwr%sncwdwmmm the formula R3
54 N2HR(lI) wherein Rl represents hydrogen, -C(=0-NYlY2, -C(=0 -0OR5,
-S02-NY |Y2 , -S2-R7, -C(=OR7, or Rl 10 may be al ken al kenyl oxy,

al kI, 'HAlRleng/i meangrap pliphati bivalsatpdical W@rf@@ymne@htwybrancbyéﬂwbgrwl inor

cycl oal \I@Mélﬁ;hel,(éﬂj(yl gr@\ﬁﬁpasqﬁgch%q‘kxleﬁ Shilaky dibyRe RYicQDGI0% By fend EiylBR sel ected

fromaryl, cloal K
dtrlme hylene.

_ "Alkylenedioxy" means an -O-alkylene-O- group in which alkylene is as defined above. Exemplary
15  alkylenedioxy groups include methylenedioxy and ethylenedioxy.

"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.
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cyano, hal o, heteroaryl, heterocycloal kyl, -CHO (or a 5-, 6- or 7-nenbered
cyclic acetal derivative thereof), -C(-0O-NylY2, - %CRS NYI Y2,

-N(R6) - C(=0)-R7, -N(R6)-C(=0 -NY3Y4, N(R6)-S2-R7, -N REesaper§Fys, -OR7,

-C(' O-R7, hydroxy, alkoxy and carboxy; 15 R2 represents one or nore groups
sel ect ed wo eamobwpsir ogen, acyl, al kyl enedi oxy, al kenyl, rarlemoybsx»y, al kynyl,
aryl, cyano, hal o, hydroxy, heteroar_y het erocycl oal kyl , ni t ro, R4,

-C(EOQ -NYlY2, -C(=0-0R5, -NY IY2, (R6) C(=0 - R7, -N(R6) C(=0) - NY3Y4,

) Sl s ey o SN Mt 2

- (=0 - Rﬁupsz@ludqw@)dw 14 anty 2-naphtiipR8) - C(=0) - R4, N(R8) - C(=0) - NYI Y2,
-N(R8)-C(=0) -OR5, -S02 NY3Y4, or -N(R8)-S02-R7, or R3 represents aryl,
het er oar al kenyl or al kynyl, each optionally substituted by one or nore
gr oups é%rmémuw if an@rayiNEi gml@y?éiﬁ@m atpall ioas ngvipngx gefintdet er oar yl |

‘hetegocycl oal kyl, nitro, C(==0-NYlY2, -C(=0-0RS, NYIY2, N(R6) C(=0 - R7>
-N(R6) - C( =0 - NY3Y4 -N(R6) - C(=0) - OR7, N(R6)-S02-R7, -N(R6) SC2NY3Y4,
- S02- NY"Aryld asc r@Raer papispf REroprdsn@eseiitan oaqtq:aylly su@y@teéaiowychepr royiidyeliel kyl al kyl

each opibapg lc&“oc?&#&%o’ie%%u@é’to Qﬂ:@t A cafbBl Sodd, ﬁlggﬁ?;%ﬁl tﬁ%%}:ﬁﬁ){f Bﬁ%oy (or

cycl oal kyl, cyan, heterog@i/ het er ocy¢
5., 6- eftonafly ﬁ@%@?‘ﬁ&“@%w@tﬁé t&vcl@ewm@twgcwlmwwwhw@mﬁwl Y2,

N R%O) C(Q;%loa@( Byﬁcloﬁ%n%?&nf%%s&ﬂgg%thmo@cﬁ‘g%&?&@@%ﬂ: @g 0@234 - gR 7 and

-C(@ I-‘\fP‘fﬂhFéIO'%?alﬁh |1@<¥9n>r3 er ipgreylsng| Went wbm gtb@wg@@pﬁm mlegrcgpm bsel ected from
0, S(0) MibstiblRwithBre 5r%'i’§'1§3? E‘Pﬂﬁp by gnRee th:c@lnlﬁy b%th@éakﬁ Y, &lffel‘é'{t Yodhere aﬁr%{ll al kyl ,

het eroaryl or heteroar R6 represents drogen or |ower kyl ; R7
r epr es efPW sghsippnt” fafflwes ffauewmlekfwl ac@gmne,aqlkeym kwearwylka,myéﬁnw}qu, het er oar yl ,
het er oagiphalriyl alkylsHRs L (hloORbY Y4k i3 L& represents
hydrogenwor I%‘lma/elfys n? % (fh Oyarle mﬁe%g%g&edgtﬂjl l§<'/l¥ihﬂa(qg’é’gaé.ndﬁ%al kenyl ,
aryl, cidplsdih I@y#WiOWeWP%?‘TWHY’@W@IﬁW agyfstifesafyhio, wbw(qrm@ui by one or

‘ e ofe eter: € er NY3Y4, 10
_méE 8 gr%%ét 2% &g’& el erf&,}%@/ﬂ ¢ 7@1 t:a%ﬂcﬂac{(ﬁ/ﬂet &ycg{?%m&efﬁ% Q&

N( R6) - S()@rokp(sitﬁé trifhbron@RS, -N)YWE‘h@O@;WéM -SOMNYIVZ, Mey-Cce®atk, cycl i c am ne

-NY3 SOqalkyl or alky! optionally substituted with aryl, heteroaryl, hydroxy, or -NY3Y4,

"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. '




Y3 and Y4 are independently hydrogen, al kenyl, alkyl, aryl, arylalkyl,
cycl oal kyl, heteroaryl or heteroarylal kyl; or the group -NY3Y4 may form a
cyclic amne; Z represents 0 or S(On; 15 n is zero or &Pswbegdds | or 2;:
or ‘an N-oxi de, prodrug, acid bioisostere, pharmaceutically acceptable salt
or  sol vawo efoossaeh conpound; or an N-oxi de, prodrug, por/GBoYesis oi sost er eof
such salt or solvate. There may be previ ded a conpound as defined in the
first aspect together with one or nore pharmaceutically acceptable
carriers or excipients. In the, present specification, the term "conpounds
of the invention", and equival ent expressions, are neant to enbrace
conpountyylefiinytmeeaes an fuyh-$H ssoup In)which tﬁm&éigwbleiﬁ o7 meviasly désgpided. whi ch
expression includes the prodrugs, the pharmaceutically acceptable salts,
and the solvates, e.g. hydrates, where the context so permts. Simlarly,
r ef er enPeyliswionylt meapeaiant-697- srdve inidichdke and grophisys rpvevetissaibedire claimed, s
‘mea to enbrace their salts, and sol vates, where the context so permts.
‘'For 1he sake of clarity, particular instances when the context so permts
ar e soneirylsetnyldathianaf tleahinntahd-SOSNH-C(50}- giohemaevhich deafytgsup iddse purel y
illustrative and it is not intended to exclude other instances when the
cont ext Predousiydepiibed. As used above, and throughout the description of the
invention, the following ternms, unless otherwi se indicated, shall be
understood to have the follow ng nmeanings: "Patient" |ncludes both human
‘and ot he¥Yihiammgms an o3-Hepamisanics i soosdshpésrribeh dopelas -6 " Acid
bi oy 0Si-AR créBaAsIud pHERHR. WMaingdhelyABo.chem cal and physical simlarities
produci ng broadly simlar biological properties to a carboxy group (see
Li pi nski, Annual Reports in Medicinal Chemstry, 1986,2 1,p283

" Bi oi S ORzRetefddiyl "ncklis b aloRsticParbocy i noidiy\eiaBdat SRla¥& 101¥3FemBeads inRAGRS 576-579
"Application Bi gi sosterism To New Drug Design"; Zhao, Huaxue Tongbao,

1995, pHgekthennemembers ispitopen7aq te pthermiap MagpeAst selspier Tt BropEYELOF  Lead
Conpoungfur] 4hd BitdEenDR&MEIS of afahabradR gro-ﬁﬁﬂcﬂtﬁ'&@ BnzihfifBotyl 3dazoBAges 105- 109
"Theoretical Studies Applied To Drug Design:ab initig Electronic

Di st i padaedingl: infolyd; ignauigelingl weidyl, pypipidinn. @wralth wivpknybpwraseling! 3d oi sost er es
i ncl udegetrahydsbimiziffiOH, - C(- O - CH2OH, - C(=0) - CH2SH, -C(=0)-NHCN, sul fo,
phosphono, al kyl sul f onykar banoyl, tetrazolyl, arylsulfonyl carbanoyl,
het er oar yl sul f onyl car banoyl

"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,




10 N- et hoxycar banmoyl , 3-hydr oxy- 3-cycl obut ene-1, 2-di one,

3, 5-di oxo-1, 2, 4- oxadi azol idinyl or heterocyclic phenols such as

3- hydr oxyi soxazol yl and 3- hydoxy-1-met hyl pyrazol yl . "AciiPecomban?§0an H CO-
or alkyl-CO group in which the alkyl group is as described herein. 15
"Acyl am map e3jesosssn acyl - NH- group wherein acyl is as detipesdyheise n.
"Akkenyl " nmeans an aliphatic hydrocaﬁpon group containing a carbon-carbon
doubl e bond and which nay be straight or branched haV|ng about 2 to about

15 carb clﬂlm&"%emﬁagﬁﬂlgl—zgﬁfﬁﬁﬁrrﬁgl} thxﬁ:?é(lhaé &m é@s a%e 0 about 12

carbon atons’in'the ¢ to a carpbon atons 20
(e.g. 2previoudly deserisdh Fa‘srmm mpppcydhie ca@lvaikyialkyl Broawmme bycmroméedh}her ein and

throughgy$ﬁﬁgﬁmhgthl Rty 1Bl oy MG eAhedfAr © | ower al kyl groups such as

met hyl or “propyl "are”attached to a linear chain; here a |inear
‘al kenyl chaln "Lower al kenyl" means about 2 to about 4 carbon atons in the

chaig, wmoe@r-'ﬂﬁx%ennﬁeaﬁgmogpﬁmerb oS d-Pgé_}_‘eﬁ%H‘ﬁjeftBut o Blgichig  9roups include

et henyl, propeny but eny uteny 2-enyl, n-pentenyl,
hept enyl , octenyl, cycl ohexyl but enyl and decenyl . 25 "Alkenyloxy" is an

al kenyl Tﬁ%amg;roguHleae{@%aershﬁld@ygmﬁan@ﬁwﬁﬁ@ ha&ga:f]@més,s aEXSHBL Ao \Aﬁrﬁ' keny' oXy

. groups include allyloxy means an a group In
al kyl d?@mHmW§ﬂﬂ§mﬁﬁﬁ%Wﬁ%@Bhﬁ%ﬁékﬁﬂmﬁ&enplary al koxy 30 groups |nclude
di f1 uoronet hoxy, methoxy, trifluoromethoxy, ethoxy, n-propoxy, i-propoxy,
n- but ox and hept oxy. "Al koxycarbonyl" nmeans an al kyl -O-CO- group in which
t hetfal kiﬁeteﬁﬁr@ﬂanmg" rppanspcheterprsidNiregrap in whighthasteppary! mpikiy ssyae preomslyl  gr oups
i ncl udegetmBhdaoxy- and et hoxycarbonyl . 35 23 Decenber 2005 WO 03/ 000695
PCT/ GB02/ 02535 -7 "Al kyl" neans, unless otherw se specified, an aliphatic
hydrocarbon group which may be straight or branched chain having about 1

to abouedRaGRLOPGomidR Pit dfl gPoﬁﬁd&zBl@é ) Mﬁ&ﬁﬁ%ﬁmﬁé&i&&ﬂﬁ&%&ﬁm&me or

nor e halogen atonms. Particular 6% roug; have from |l to about 6 carbon
at oms. MItRKelic orgapic proietyof aboutgyte ahpuiil rigg membsrs in whishherte oamRIB RYthe Fingner

‘al kg t hidnbers @weze%lekt@ St rltiaf Khrb Y fol SMBHle ainksgeln SotbdeR eyéulfgr(gaaﬁp@s JFeRAS unl ess
ot herwi se specified, an ali hatlc hydr ocar b ég ng l nmay be a straight
l?l]ﬁl

or br ar%%‘é%?“clﬁq‘?éPF'W“ﬁ%Pngej}”P'éz%M] W‘@é‘l‘lﬂo‘ﬁd :t‘%?éazelﬁlal n. Exenplary
a_l Kyl  gécquiRsinyiNBdthiaRIyBLdNtolyISlyt¥inyl, pyridazinyl, pyrazolyl, pyridyl, pyrimidinyi,

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 ' |




. phenyl

n-propyl, i-propyl, n-butyl, s-butyl, t-butyl, n-pentyl, 3-pentyl, heptyl,

octyl, nonyl, decyl and dodecyl. Exenplary aIkyI gr oups substltuted by one

or nore hal ogen atoms include trifluoronethyl. 10 "Al kyPpeenbse¥8E an

al i phatic bivalent radical derived froma straight or branched al kyl group,
n .. whi ciwadimouadskyl group is as described herein. Exemprabyzy@kisyl ene

radi cal s include nmethylene, ethylengy and trimethylene. "Al kyl enedi oxy"
means an - O al kyl ene-O group in whi c]h al kyl ene i s as defined above.

Exenpl a ggﬁg | ;

ethyleng%?géghahﬁy S *f?%?@gﬂ%Q&ﬁﬁgé %ﬂfﬁ@%ﬁE%#Eﬂfghﬁﬁ%ﬂé%ﬁﬁgh t he al kyl

group|g&m§$appﬁﬁMﬁU&kymdﬂscrlbed. Preferred al kyl sul finyl groups are those
in which the al kyl group is Cl-4al kyl. 20 "Al kyl sul fonyl" neans an

al kyl - SO2- group in which the alkyl group is as previously descri bed.

Prefer P'Hdtemb;k}ohlkjd? feany:li) gcylopikylaroap biubew 3itd)7 Mdp ridmbedd &vhizh kaatai@ ol 1S

Cl-4al kyl . " Al kyl sul fonyl car banoyl " means an aIkyINﬁ$C2 NH C(=O) - group in

whi &h ke heferagiomg prigisrqatompontaining gobni selgoted disey Q. Sapd arfdaat bebptionally

al kyl suliksimkl 62626PY parthit %H@&at@flﬁulﬁ fe crchic is 25 C1
,alkyl. "Al k ?f%l?ﬁ?n%ans9an al z ‘§a§ﬁ$ogﬁ%?%ﬁakﬁgﬁgaﬁ&th zﬁ“8¥oup is as
pr evi o&éﬂevmaég&sa pash gptiopalky spistifpipd bisgu o1 merp Gary ierrup subptiieants g endmat hyl 't hi o,

et hyl t he@socycRRRFIGRYD 5B me@ta&ttﬂa@@wlntafay&c sﬁerﬁtégmmés of %ﬁlg.% dﬂ Bheftlal Phati c
hydr ocar bon rou contai ning a carbon-carbon triple bond which group
may be chrowphidi rm@ﬁ“ﬁF%ﬂ%H&ﬂ“%ﬁﬁ#Hﬂﬁéﬂmhbm%@ﬁut 2 to about 15 carbon at ons
i nfghe chain. Preferred al kynyl groups have 2 to about 12 carbon atons in
the chain; and more preferably 2 to about 6 carbon atons (e.g. 2 to 4

car bon Qﬁtﬁrﬁ%?’)"""i‘%’i‘i‘lﬁ’é B4R WeteB?&%llﬁﬁ'Wélgth whighdhadsteraqraiagbingd aad ey | |

pr opy N¥oictigy vﬁﬁybm;{hgy%&pyl 3-nmet hyl but 2 ynyl, and n-pentynyl. 35 23
Decenber 2005 03/ 000695 PCT/ GB02/02535 S "Aroy+" means an aryl - CO
group in which the aryl group is as described herein. Exenplary aroyl

groups '-Pra&hgrd@a&%mydunmﬂcﬂ is cGREhile mawatbs? %daboncﬁ{em '(@g%mdrdly'élsﬁe a@r oyl - NH-

‘group whereln aroyl previ ously as argrou or part of
a dﬁouﬁmﬂﬁﬂﬁVggﬂmﬂiﬂ)éﬁ“ﬁﬁﬂNdﬁ&??@“@ﬁb@@ﬁﬁﬁ@@ﬂ"ﬁﬁW@@?%ﬁW@l of fetmala cyclic
ar omat laqc&@ﬁrm@%gdirb@ b@éonwbyﬁlyaﬁlyﬁbﬁ%o HnsphdPhoaRMs, such as

pht hyl i
A%ernatwely, an)éster o a compotnd 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




.optionally substituted partially saturated nulticyclic aromatic carbocyclic
noiety in which an aryl and a cycloal kyl or cycl oal kenyl group are fused
together to forma cyclic structure, such as a 10 t et r ablrcorapithyl ,

i ndenyl or indanyl ring. Except where otherw se defined, aryl groups may be

substi t utvasloswodebs one or nore aryl group substituents, pehiddizimy be the sane
~or different, where "aryl group subﬁltuent " includes, for exanple, acyl,
acyl am no, al koxy, al koxycar bonyl Cyl enedi oxy, al kyl sul f ony| ,

oY T s S e PSR E A P 2 B v

ar yl sul dspagially (nmmhbhiwhﬁeﬂiyjl)bf;nz@tey,letgm-(or 4—()mqumlh)on(eﬁnyl)-a£hms¢nd5 bi oi sostere),
pyane, Ay B 1 £COR ke ALY o2y et e oar v am o
- SO2NY3Y4, -NY3-C(=0 al kyl, -NY3SQzal kyI or aI kyI optionally substituted
o1 3 b LSRR e ISR MR oo L BN B o002 K1
Pr ef er rimge @dly'btwakvhaygxe(ﬁamsd emd mealmplyai nite cbavekight fommi fot uge; ibpraudpd, aseyf ar vl aI kyl
97 0UDS G YA ERAK) PSS o200 BB DhRSHES Il v Y LY 02"

" means an ary rou e ar revi ously
descr i ithelbase @sbéﬂlpﬂa!iﬂr lyclaie)preédra@od tbosnglph)mp@ce, mdbruchebinedraig toxiyesanid, 1- or

2- napht %&gﬁ&flﬂ%ﬁﬁabﬁg?l%ﬁfﬁlwa am/ évﬁ)céél gaﬁ&@%r@ﬁon—to%%on e Shtert i | al kyl - O- GO

group in foups I's as pre escr bed. ~ An
exeHb| algrmageptics] 4@§¢S@ﬁ5‘ﬂe a@ﬂtb@mghht t@’@ﬁ@cnabnhbmnwmmﬂmms fré Basy bal ky! t hi 0"
nmeans gp; ﬂﬁé{éd%lyg b stRcts W AbBIc ih t1 1{1}[ ? rm g%lcglbméep%% Quaﬂf H%]ug%g pre evi ously

descri bed n exenplary aryla rou yl oxy"
means akrived filom@kaliandalkaling egvhi restel sdife, veithip|thegeaps pf the masltlp'rlaq}mds tobey des cri bed.

Exenpl Q:fe))fveg o lﬂ%llogﬁr%lms%s Qll.ulﬂ(lﬂﬁdrﬂg SO F!Z)(}ld]e ap@il%? ?ri(%ﬁlromﬁec Qalcoiﬁ) fionally

substitute oxycar ony neans a I'n which
t he ar yivdigridn, p‘“ﬁl@fWﬁW&l@%d}MﬂWﬁ@ﬂ% iagrgsium mmeamw haﬁryildmymaardmo nyl

r S I hi carponyl. 23 Decenber 2005 5 WO
83%80682E}I5%%% &%@g/ﬂe mﬁ%ﬁ&gﬂx'mﬁg%%ﬁ rnﬂwh@aﬁ% an aryl-SO group in

whi ch thY- leegwba?ﬂlaﬂsnea@lq@frmam diet}nardréismm Jeaine, N-benzylphenethylamine,
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,




"Aryl sul fonyl" nmeans an aryl-S02- group in which the aryl group is as
previously described. "Arylsulfonylcarbamyl” means an_ aryl-S02 NH C(=0) -
group in which the aryl group is as previously descri b&PemResd%hi o neans
an aryl-S- group in which the aryl group is as previously descri bed.

Exerrpl ar yvods@mapsyl thi o groups include phenylthio and npepkisoydkiy o.
"Azaheteroaryl” neans an aromatic ca&?ocycllc noi ety of about 5 to about 10
ring menbers in which one of the ring nenbers is nltrogen and t he ot her
ring ne ] e ogen

Excampl R sl 8P RA Sfnsle S Bkt B el or S0y s

i ndazol andghinatgsndol yl , |squ|noI|nyI pyridyl, pyrimdinyl, pyrronI

qui nol i nyl , quinazolinyl and tetrahydroindolizinyl. "Cyclic am ne" mnmeans a
3 to 8 nmenbered nonocyclic cycloal kyl ring system wherein one of the ring
car bon At welas beng wsplikiv dmisivenistactiyg eammnmdis)shiiseficofnippundsyf il imentooateai n a

further

(uner o Yo S RObAReG RPbAaRRAoE BhRllhes & BaRFR by oy B R 7,

- SO2RY7) dlff@rﬁvexhwem‘ysabw u@@erenteomms; sisleatodeatsdnd/prstagting piaterialt By, het er oary|
(e.g. @M&;Q*MthQﬁhqgg&¥ngghgﬁgm@r cycloal kyl rings to forma bicyclic or
tricyclic rlng system Exenplary cyclic amnes include pyrrolidine,

pi peri di ne, norpholine, piperazine, indoline, pyrlndollne

t et rahyﬁmmwréaeétb@&mam 336, bk ko%%gm?m&@rm re%hgl% means a

non- aromat i ¢ monocycli ¢ or fulticycfic ring syéien1c ta |ng at | east one
car bbn- carbon doubl e bond and havi ng about 3 to about 10 car bon at ons.
Exenp nonoc cl oal kenyl rings include cycl opentenyl,
cyclohgéz%?ﬁ %a%V@Fﬁﬁéptenyl. "Cycl oal kyl " neans a saturated monocyclic
or blcycllc(nanMﬁg&ten1of about 3 to about 10 carbon atons, optionally

substituted X HR#P clic cycloal kyl rings include

C3 gcyeloalﬁﬁy 8¥FMQF%§U §gc%§§ﬁg%ropyl cycl opentyl, cycl ohexyl and

cycloheptyl iR 3CP @mp@&uggﬁgh PCT/ GB02/ 02835 -10
Cycloalkyléli means 1 a cycl oa Eﬁil a k%?- group in which the cycl oal kyl

andlal kyl noieties areas previously described. Exenplary nonocyclic
Cyc' oal kyl al(wl c i subét@u%edlﬁd%yfgxgl[gg ‘ Byc|> t(ﬂ}' CH,OH or ~CH,CH,CH,0HJ;

(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;




cycl opentyl net hyl, cycl ohexyl nethyl and cycl oprptyl methyl. 5 "Hal o" or
"hal ogen" neans fluoro, chloro, brono, or iodo. Preferred are fluoro and
chloro. "Heteroaroyl" means a heteroaryl-C(=0)- group i JFE0r 20%%e
heteroaryl group is as described herein. Exenplary heteroaryl groups

i ncl ude pyobdywbesr bonyl. 10 "Het er oar oyl am no" neans acheisesessoy! - NH
group i n which the heteroaryl nnietx1k§ as previously described.
"Heteroaryl" as a group or part of a group denotes: (i) an optionally
substituted aromatic nonocyclic Qi nulticyclic organic noiety of about 5

- to about.10 ring nembers in 8ne or nore of the ring 15 nenbers is/are

- el ement (s) oftihemettban fear , flor exsgywab@]; ni trogen, oxygen or sul fur
(exanpl es of such groups ing+®e benzi m dazol yl, benzthiazolyl, furyl,

i mdazolyl, indolyl, indolizinyl, isoxazolyl, isoquinolinyl, isothiazolyl,
oxadi azol yl, pyrazinyl, pyridazinyl, pyrazolyl, pyridyl, pyrimdinyl,
pyrrolyl, quinazoljnyl, gyinolinyl, I, 3, 4-thiadi azolyl, triazolyl, thienyl
and triazolwW)gﬂ@ﬁbgﬁ*Gb I &by [g2stR,ilt ut ed by one or nore aryl group
substituents as defined above except where otherw se defined); 20 (ii) an
optional |y shstOrtihedichRf isiakdl oy cypiuhlieylaiiog dubstithibd By bandieliydforg aolRCyCl i ¢
nniegy in which_ a h&te oaryl and a cyclo&lﬁg of ééfloalkenyl group are
fused toget her t[eog‘f'g ffe 28§CI'PEHS(EI?2G§29}'}’€°C{ Fﬁabq: Hof such groups i ncl ude
pyri ndanyl groups, optionally sgb_Lj uted by one or nore "aryl group
substituents” as defined above, é?c where ot herw se defined). Optional
substituents i nClogfec(u@l, , FOFCBHY lor Horddca tRBidH gt s” as defined

above, except wher eot herw 8e def] ned” 25 "Hét er oar yFal kyl " means a

het eroaryl -al kyl - group in which dgghggheteroaryl and al kyl noieties are as
previously described. Preferred het’eroaryl al kyl groups contain a Cl_4al kyl

moi ety. Exenplary,4.heter oar I . groups include pyridylmethyl. 30
Fbteroarylaﬁ%?lé%@“nﬁéﬁmg gn&ﬁ§?%#%§?§¥%Pﬁ@?qugayé%'mﬂ%gmhich t he

het er oaryl al kyl MMDH%}SP@GCHSQI evi ously described. Exenplary heteroaryl oxy
‘groups include optionally substituted pyridyl net hoxy. "Heteroaryl oxy" neans

an het er oar yisif> l@riwpicwmmmrsﬂsalpﬁmm%y L Hhbrd c%rb%f)i gy}&@ggecégasl y

descri bed. enpl ary heteroaryl oXy groups I ncl'ude optiona ituted
pyri dyl oxy. 35 23 Decenber 2005 VI)03/00@6?5$ﬁ€T/G802/02835
| 10 ~OCH,CO,H , ~OCH (CH,) COH or ~0—C—CH, [;
CO,H
E,C—CH,

(ix) -OR*in which R4 is cycloalkyl substituted by -C(=0)-NY!Y2 [e.g. ~0—C—CH,, or
CONH,
H2(12—f[31-!2
-0—C—CH, I
CONHCH3
(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:j
—CONHCH,CH,CONH,, —CONHCH,C (CH,) ,OH or -c0NH~<\ Lor
N

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




-11.. "Het er oaryl sul f onyl car banoyl " neans a heteroaryl - S02- NH C(--0O) -
group in which the heteroaryl group is as previously descri bed.
"Het erocycl oal kyl " neans: (i) a cycloal kyl group of abotftPegmbe 2§05 j ng
menbers which contains one or 5 nore heteroatons or heteroatom containing
groups saveaiopesos rom 0, S and NY5 and rmat be opti onal lpgrsigasézeisut ed by oxo;
(ii) a partially saturated nulticyclig heterocarbocyclic noiety in which an
aryl (or heteroaryl) ring, each optionally substituted by one or nore
"aryl group substituents,” a het er ocycl oal kyl group are fused

t oget her HRguRds P Q“‘E"’SIBI“? yehich R reprgsents "Pﬁﬁa‘ﬁ}‘p‘rc@%‘m&égﬁeﬁfl BAEDEPIHEY ude
chromanyl , di hydrobenzofuranyl, indolinyl and pyrindolinyl groups). 10
"Fbterowy%ﬁ%bkiyﬂabkwﬁﬂhnwnm@ﬁ%r¢mm@rocycloaIkyI-aIkyI- group in which the
het er ocycl oal kyl and al kyl noieties are as previously descri bed.

"Prodrug" neans a conpound which is convertible in vivo by netabolic neans
(e.q. b% hydro]l ysis) to a 15 conmpound of fornmula (1), including N oxides

t her eof %ﬂ@”@?ﬁﬂﬁﬁ@qaﬁﬂgéter of a conpound of fornmula (1) containing a
hydrpxy groyp neyrdgen;convertible by hydrolysis in vivo to the parent

nol ecul e. Aljernatively, an ester of a conpound of fornmula (lI) containing a
~carboxy grody nB™Be convertible by hydrolysis in vivo to the parent
mol ecul e. 2@jiipubdtieidie sudsttedardlfe.€ praagpinds of forrmula (1) containing a
hydr oxy gro are, for exanple acetates, .citrates, |actates, tartrates,
mal onat es, g&%lﬂ?@@#”?&Fq%%%ﬁ%%ﬁﬁ%ﬁbﬁWSﬁgf@é?“%ﬁﬁ%?ﬁ%?@%?mpwharates,
mal eat es; net hyl ene- bi s- (3- hydr oxynapht hoat es, mgenti sat es, i sethi onates,
di -p-toluoyltartrates, nmethanesul fonates, ethanepul fonates,
-benzenesul f onat es, p-tol uenesul fonates, cycl ohexyr3sw famates and qui nates.
25 Suitable esters of compounds of fornula (1) al ni ng a carboxy group
are, for exanple, those described b J. Lei nwehs Drug Metab. Res.,
1987, 18. page @bfiutsdUhdoBDlHessly of cpmpoungS of fgrmula (1) containing
bot h. a carboxy group and a hydroxy ou 30 wi iR the nmoiety -LI-Y
i nclude | actones forned by | oss of wat el between sai'Hl car boxy and hydr oxy
groyps. Exanql e f such | actones include caprol actones and butyrol actones.
An specialE@ ué@gﬁﬁ?EF Qr%WR%sters of conmpounds of fornula (1),
cont ai ni Ng @i y4lky ¥ibstBNQLHY, ond B\ noxShal oo @ G (4 & @Mudeinethipi et i es sel ected from

t hose descri bed by Bundgaard et. at,, J. Med. Chem, 1989, 32
o (vii) alky! substituted by -C(=0)-NY 1 Y2, especially -CHy-CHy-C(=0)NHCHz;

(viii) alkyl substituted by -OR7 (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.
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.




.35 , page 2503-2507, and include substituted (am nonethyl)-benzoates, for
.exanpl e di all cyl am no- net hyl benzoates in which the two al kyl gro%Ps may be
joi ned together and/or interrupted 23 Decenber 2005 WO ¥ 0

PCT/ GB02/ 02835 -12 by an oxygen atomor by an optionally substituted

ni t rogenwatwmpoces. g. an al kyl ated nitrogen atom nore pesjeeel@kisy

“(mor phol i no-net hyl ) benzoates, e,g. _3: or- 4- (norpholinonethyl)-benzoates,
~and  (4-al kyl pi perazin-1-yl) benzoates, e.g. 3- or

4- (4-al kyl pi perazin-I-yl)benzoates. 5 Were the conpound of the invention
contains a carboxy group, or a sufficiently acidic bioisostere, base
addition salts mdy be formed and are sinply a nore conveni ent formfor use;
in practice, usg of the salt forminherently anmobunts to use of the free
acid form Th whi ch can-be used to prepare the base addition salts
i ncl uderhe@@f,@rtgzxf th ispRfRIBGRed WARN pBGHRIREE indbit fnd he free acid,
‘phar maceuti cal ghtabl e salts,” that is, salts whose cations are
non-toxic to the patilent in 10 pharnaceutical doses of the salts, so that

- the beneficial inhibiory effects inherent in the free base are not
vitiated by side effects ascribable to the cations. Pharmaceutically
acceptable salts, including those derived fromalkali and al kaline earth
netal salts, within the scope of the invention include those derived from

t he [fol ].om n ases:; sodium.hydrid sodi,um hydroxi de, potassi um hydr oxi de,

o &1 o R RS iR PRy SlarBBpria POy A tsade i nes, urm

hydr oXipekerred igroapidyy eife@ict ebcheretiimoni a, 15 et hyl enedi am ne, :

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

N, N - di benzyl et hyl enedi am ne, chl oroprocai ne, diethanol am ne, procaine,

N- benz Papindaetdoyledconpeynds of thé fiydnedni anee, pi per azi ne,

tri s(hydroxymnet hyl)arni nonet hane, tetrarnethyl anmoni ym hydroxi de, and the

| ike. 20 Sone o#=% he conpounds of the present igveRti/on are basic, and such

; e of ¥n the formof a

pharnacezf eptable acid addition salt {here®i® Acid addition salts
S Mt of orm for use; and_in prac 2, use of the salt form

i nherent | T ~\%§\use of the fre#& b3 he aci ds which can be
used to Brepare the™acigl agdition sal s 22

jde preferably those which

produce, whef conbined with the free ba%e,‘ har matgutical ly acceptable
salts, that is, salts whose>anions are non-toxic to the:patient in
phggpmaceut i cal es of the salts, so that beneficial inhibitory

effects inherent 1n the free base are not vitiated by side effects
ascribable to the anions. Al though pharmaceutically acceptable salts of
sai d basic conpounss are CONEMe a0

-
O]
o
07 Tty
9]
V)
MeO
CN
N7 N\
P!
i
H CF

15




preferred, all acid addition salts are useful as sources of the free base
formeven if the particular salt, 30 per se, is desired only as an

i ntermedi ate product as, for exanple, when the salt is ?%?%@HEBWP§ f or
“purposes of purification, and identification, or when it is used as

i nt er medmad @/0bosepr epari ng a pharnmaceutical ly accept allcg/@Rbibehy i on
exchange procedures. PharnaceuticalL¥Lacceptable salts within the scope of
the invention include those derived fromm neral acids and organi c acids,
and i ncl ude hydpﬂyalides, e.g. hydrochlorid§§m@nd hydr obr om des, sulfates,
phosphates, nitrates, sulfamates, 35 acetate citrates, |actates,
tartrates, nal onates, oxal ates, salicylates, propionates, succinates,
fumarat e naleates, nethylene bi s- bet a- hy r gxynapht hoat es, genti sates,
|seth|o t di¥ep-t ol uoyl tartrates, 23 -~ceﬁ%g&,2005 WO 03/ 000695
PCT/GB 835 -
benzenesu
As mell

.ulfanates and qui nat es.
ful in thenselves as [ Apounds, salts of
conpoun vention are 5 usef(l Nt hé pur poses of purification of
't he conpdlnd§, xarmpl e by expl oi t aty ~solubility differences

. between the §alts and the parent conpounds, HS|de products and/or starting
~materials by technidues well known to those skilled in the art. Wth
reference to for@Mila (1) above, the followi ngXare particular and preferred
groupings: 10 Rl may particularly represent: (i) hydrogen (ii) Cl_4alkyl
[e.g. -CH3 or -CH2CH3]; (iii) Cl_4alkyl substituted by halo [e.g. -CH2CF31;

15 (iv) N4alkx¢osubst|tuted by q%groxy [e.g. -CH0O4 , - CH2CH2O0H or
-Cli 2 (v) Cl_4alkyl subsgituted by N(R6) A-Oi-R7 [e.g -CH
CH2CH2N Y2 [e.g. -CHz C
(=0 - ted by hydroxy
[e.g. - N
N X N .
. \H }-1 H .
X) (XID)
MeQ
10

MeO MeQ Me
H
TN
W N \ Mg
; ; " ;
XV) (XV1) eV

15




CH20H 20 Conpounds of formula (1) in which RI represents hydrogen, -CHS3,
-CH2CH3, -CH2CF3 or -CH 2 C (=0) - O are especially preferred. Rl nore
especi al |y represents hydrogen. R2 may particul arly repref&EberglS N (i)
carboxy or an acid bioisostere (e.g. ---"f N); 25 (ii) hydroxy; (iii)

al kyl suMadstoorsesd by carboxy [e.g. -CH2CH2CO2H ]; 23 Dec@popizsi005 WO

03/ 000695 PCT/ GB02/02835 -14 (iv) heteroaryl [e.g. or pyridyl]; (v) -OR4
inwhich R4 is alkyl [e.g. -OCR3 ]; (vi) -OR4 in which R4 is al kyl -or

cycl oal kyl al kyl msaibstituted by onemgy nore hydroxy gr@ueps [e.qg.

- OCH2CH20OH, - OCH2@H2CH2CH, - OCR (CH3)_ CH2OH, H2C H2 - 2CH (OH) CH3 ,

-O--CG--E12 or 2CH ( OHFHLE2OH | C H2 ich R4 is alkyl
substi t r nore_a ko ps [ e CH2OCH3
(viii) h R4 isjal cl oal kyjl utled by one or nore

car boxy oups [ & By H2C- G 19 - OBRCO2H ?ﬂ\n ( F~gO2H or -0- ! C-CH2

], f CO2H HRC'H2 (ix) -OR4 isn which R4 is cyclbal kyl substituted by

-C(=0 -NY1Y2 [e.g. -G I CGCH2 or CONH2 ’ i :
(XVII) ' XIX) - (XX

CH,OH
MeD Mel MeO

CF,
SN
T )< \
LN/ . N 3 ]
B : H .
5 (XXI) (XXI)
HO
o é
OMe
N N
[ .
N N \ N\H_
(XXVD)

10

(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:-




|

H2C-CH2 -0-CGCH2 ]; | CONHCH3 (x) -C(=O-Rin which Ris alkyl [e.g. -cC
(=0) --CH3 ]; (Xi) -€=0)-NY | Y2 [e.g. -CONH2 , ---CONHCHS - CO\IHCH
(CH20H) 2" 15 - CONHCH2CH2OH , - CONHC (CH3) 2CH20H , ---@@NH@PIM@@CI—IS, N
CONHCH2CH2CONH2 CO\IHCHZC (CH3) 20H or -CONH--c ]; or '~ (xii)

- N( R6) - Cowedsr0bikod €. g. - NHC (=0) CH3 ]. 23 Decenber 200fcydE»34:900695
PCT/ GB02/ 02835 -15- Conpounds of forriyla (1) in which R2 represents -OCH3
or -CONHC (CH3)2 CH20H are especially” preferred. R2 nore especially
represents -OCR 3 . R3 may particul arl ypepresent: (i) hydrogen; (ii)
cyano; (iii) optionally substituted aryl }(e.g. phenyl); (iv) optionally
substituted heteroaryl (e.g. optéenally stituted pyridyl or optionally
MeO substituted indolyl, especi or N); 10 (v) alkyl (e.g.

met hyl or ethyl); (vi) al kyl sybsti y one or nore hal ogen atons (e.qg.
trifluoronethyl); (vii) alkyl Wt ut -C(=0)-NY 1Y2, especially

- CH2- CH2- C(=OQ) NHCH3;  (viii) alkyl gubstltuted by -OR7 (e.qg.

-CH2- CH2- OCH3) ; (i x) -ZR4, especially x@H3, -OCH2CH3, - OCF2H or

- OCH2- CH2- OCH3;

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
‘21} _inveﬂtion 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 (x) -C(=0)-0OR5, especially -C(=0 -0+ .(xi) -C(=0)-NYlY2, especially
-C(=ONHCH3 or -C(=0)-NH C(CH3)2-CH20OH; and (xii) NY1Y2, especially _N QO
20 Conpounds of formula (1) in which R3 represents hydr @¢Eprembeyaidd,
pyridyl, trifluoronethyl, -CH2- CH2-C(=0) NHCH3, - OCF2H,

- C(=0) - NWo@6eld9s2- CH2OH or _N O are especi al |y pref er rierk/GBEe301385 €
especially represents -OCH3. 25 R2 i_§ _preferably attached to position 5 of
the indole ring. 23 Decenber 2005 V\O?)S/ 000695 PCT/ GB@2/ 02835 -16 R3 The
group is preferably attached to the 3 position of the indole ring 51t is
to be understood that this invention covers all appropriate conbinations of

the par tinepln@ly a0 Ge pRIVRESIHERHGE RIdR IR, EhiRE Rj)&ﬁa&s@ herein. Particul ar
preferred conpounds of the invention are: 10 Mao 15 23 Decenber 2005 10

WD 03/ 000695 (VT) (D M--,0 (VII1) MeO MeO M1 H

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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" A fourth aspect of the present invention provides a use of a pharmaceutically 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

inflammatory disease in a patient in need thereof.

A fifth aspect of the present invention provides a use of a pharmaceutically éﬁ'ective 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

| a patient suffering from, or subject to, conditions which can be ameliorated by the administration of
. an inhibitor of the catalytic activity of FAK.

A sixth aspect of the present invention provides a use of a pharmaceutically 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 a patient
suffering from, or subject, to conditions which can be ameliorated by the administration of an
inhibitor of the catalytic activity of KDR.

A seventh aspect of the present invention provides a use of a pharmaceutically effective amount
of a compound as defined in the first aspect, or a pharmaceutically effective amount of a
compositibn 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 pharmaceutically 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 a
compound as defined in the first aspect, or a pharmaceutically effective amount of a composition
accoraing to the second éspect in the manufacture of a medicament in the treatment of Chronic

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




and the correspondi ng N-oxi des, and their prodrugs; and pharnmaceutically
acceptabl e salts and solvates (e.g. hydrates) of such conpounds and their
N- oxi des and prodrugs. 15 Especially preferred conpound33 Bfcemise2®hvent i on
are: 23 Decenber 2005 WD 03/000695 PCT/ GB02/02835 -19 Meo (XI!)

4- et hoxy- 6- ( 5- met hoxy- 1H- i ndol - 3- yt3Q%H- pyrrol o[ 2, 3-d] pyri m di ne; and the
correspondi ng N-oxides, and their prodrugs; and pharmaceutically acceptable
salts and solvates 5 (e.g. hydrates) of such conpounds and their N oxides
and prodrugs. 10 The conpounds of the invention exhibit useful '

phar macCdngin@abs (R thieti: i | ; e . hncorporated |nto

phar nac J?igcal, co_rrpos%?ﬁﬁgg%ﬁgﬁﬁégdd@%\yiﬁgﬁ?%gﬁ ARReC ’C?igﬂoi“‘é‘%f)é suffering
from cBFRTEFH UHEMICR BRY b adminiiared pareuserplinitogisallyf redtilly, orailyemby iakulaios] '
conposidspediaity A AMiRduRd conpounds of the invention may be used in therapy.
Compounds within the scope of the present invention block kinase catal ytic
activity according to tests described in the literature and in vitro

pr oc ed WokipositRsE4ckdreto (3884 i A results are 15 believed
to correlate t hasgr_racol oﬁ?&gﬁﬁ’j’é’é’? W?a%}l a?%%%ﬁ%%%“ﬁr?@%t‘%&\pgml s. Thus,
there &Y & PYEGI erpRibisadivemts phexcipiewientThe adjavasts comppies intek slRs

cont ai rilgts B R36s BddidN@he b ANE Hoh-BiicS in the treatnment of patient
sufferi r]eg%liror’rt}l%tgr sfut%j ect_to, condi ?Ji}gr?gé’a\r/i\%?c eh%’an 5E r‘r’%‘%’?n(%r"ﬁ’i/g?j by the
adni ni SFFEET ShGier pideblits Pily. gepades( powgers, Bgueouspalitionk DRuspensiofs) injcably
inhibitors, in particular a Syk kinase inhibitor. For exanple, conpounds of
the present 20 invention may be useful in the treatnent of inflammuatory

di seases, for exanple asthma: inflamatory dernatoses (e.g. psoriasis,
dematitis herpetiform s, eczemm, necrotizing and cutaneous vasculitis,
bul | ous disease); allergic rhinitis and allergic conjunctivitis; joint

i nflammation, including arthritis, rheumatoid arthritis and other
arthriti-c conditions such as rheunatoid spondylitis, gouty arthritis,
traumatic arthritis, rubella arthritis, psoriatic arthritis and
‘osteoarthritis. The conpounds can al so be 25 useful in the treatnent of
Chronic Cbstructive Pul nonary D sease (COPD), acute synovitis, autoinmune
di abet es, autoi mmune encephal onyelitis, collitis, atherosclerosis,

peri pheral vascul ar




di sease, cardiovascul ar disease, nultiple sclerosis, restenosis,
myocarditis, B cell lynphomas, system c | upus erythenatosus graft v host
di sease and other transplant associ ated rejection event &3 Decoiicd®PS and
tumours (such as colorectal, prostate, breast, thyroid, colon and |ung

cancer s) wayydosided Nf | arrmatory bowel di sease. Add| tional dYyeh @ ggrrpounds may

be useful as tunor anti-angi ogenic agents. There naybe I’OVI ed therapeutic

nmet hods for treating asthma. 23 Decéfber 2005 10 V\D 03/ 000695

PCT/ GBOZ{|Ji 283353 -20 Ther al so be rovi d d ther ﬁgeutic net hods for

treati g B THE L Syt C?Pa'%}/mtf“ﬂ PRGE O é‘gﬁ‘rtscf\}?s O 8 BRBRENTPES BB hods f or

treat i ngejtakn] flavairingnumburiags, or aeiliecrciadrded 16 6bthie pipkmthdieslyhigsmmeut i ¢ met hods
e provided

‘for treating infla tQry .howel, di seas re can_ further

N v it o O ity A S SN AR Ay
tu rmur sletefﬁﬁmdén icBorddnsowiti the bcmﬁ:ﬂiﬂy #nd WBntiatiprbettict bfthd dctatctmpun®thea human or
ani i,ent sutf C ndltlon? whi ch can be

f.erin

‘ane o at él(qar (P pldear wtrgﬂnc%"r? f‘s{g% 8y I?)‘ﬂ"scb5+ b Otbf)tnf?flé“l apprrycael practige: Fapy - FaK,
KDR or chamyds, atc)p:anmhudhlas tabtoﬁeosfodmma:itﬁleecalbmmhatboﬁm@ dicfl&iuh posphaleEDT €

descri lch co e .ad slration to Jjent of an
effect %\%g' §¥m Lﬁffge'ﬁf m;3a""5cso‘°mh "Hﬁﬁm o] e e ceftﬁ'{}é?{?ﬁl%‘rf'lﬁ‘:’}e égﬁ‘@fﬁ?d’g ft i on
cont ai wbnigants sechrap oagrdsioh siteh&e,modmm taunyrsulfhtEirfdeﬂt indEbe uasmurptreparir@ tdR&Nt to
descri e f.. c ound. of | nvent.i.on .ef f ive in

i nhi bi t R 9 ?Eg"’"!’ le. s dg‘m?“‘&cc{“us VS lta‘q"seg“f" r{"‘k"r"“%%‘%e'g pbypthy “@W'SFAK KDR

or Bur chaQ aquaery smsmlslom welesed thgr ctaheom%l mx&nfy:eglagehmmaqgamecheicﬂ&a&
Refere r dersto nel u rophyl actic
t her apg&gésg\%l ﬁllﬁm&g{ r ea%rrenef eth é%q[b%g]?'% chggy 0%6 ?negﬁ%"l gié;’ °r 6‘“& ccordingly,
a seconmmagpeevn@WﬁmH@ﬁpfeaemmbemwént|on provi des a pharnmaceutical conpound
conprising a pharnmaceutically effective anobunt of a conpound according to

the first aspect, together with one or nore pharnmaceutically acceptable
car r i eFer merenteebidpiirasitation, mlkionscrugspent orgblutidve ofthegedibts haaviding taale provi des a

‘Usqs of ir@erﬁﬂﬁ‘ fn%&e%iei 0@]?%01- é\,/xaﬁlElfe gé:égrjlevt)ql, Er’JPn‘dQ&t oﬁ%r Sive oil, or aqueous-organic
solutions such as water and propylene glycol, injectable organic esters such as ethyl olcate, as well as
sterile aqueous solutions of the pharmaceutically acceptable salts, are used. The solutions of the salts
of the products according to the invention may especially be useful for administration by intramﬁscular
or subcutaneous injection. The agueous 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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conpound as defined in the first aspect, or a pharmaceutically effective
anount of a conposition according to the second aspect in the manufacture
of a medicament in the treatment of a patient suffering Prerher 8P subj ect
to, conditions which can be aneliorated by the adm nistration of an

i nhi bi t owaoods/ondses catal ytic activity of Syk. 35 23 Decaghgipozgs - 20a- A
fourth aspect of the present inventi_%_] provi des a use of a pharmaceutically
effective amount of a conpound as defined in the first aspect, or a

Phar oG b EAlabd ofGhdve kel T onyBlit s o AIRARG 0B 1EGHRE Hedflg 0 Lhe second
aspect 1 n the manuf act Icanment 1nt i nfl anmat ory
di seasewerasagy the itiskagld constivytsadrappréipesyeh thatfaj Sﬁltahleésqawhalwe Obtheecpr esent
i nventi (9{‘}109%9 \éévgﬁﬁunﬁ st%%‘e i@lfms"i‘nag B@JMH&&E& acf Qi.JJoluy thnﬁ aing b, Ve ﬁggg g}ﬂ{)loﬁp

conmpound_as defined in first aspect rmaceutically efrtective
amount G badetesminprblyithy nslﬁsrca%@d&mgdsmomh@desrwm@@pefiqct tha rauteef nenuf act ur e
of 3 MO GRTRI ahdtd Afatioh SORIRBmeR and BoRBIdERLr ASAGR! N from or subj ect
to, conditions which can be aneliorated by t nistration of an

i nhibitor of the catalytic activity of FAK A si xth aspect of the present
I nvent ijpfhe RBYVihE@SBestrdiRRerally ABmRNGE BBEIGH EiotAdol M’e}ﬁlfaélgm oo Sl& of a

conpound as defined in the first aspect, or a ceutica eTfectl ve

amount TFkedodorsiEE Py idEi’H’Y inalaingirony abopt 0:( o @@Efdﬁ@ prefqebdt 0.5 1 79, hi@rman uf act ure
of a megicSANRM toi10) n&g'f!% bbdySad aéﬁ?;.:fb? dé}f %rapé%ﬁﬂuﬁﬂxtatmns e Bt .6 ?H?)[xt subj ect,

to conditions which can be ora d by the admnistration o
i nhi%i t!6rPrEpralth@Otar argka hodwweighy pqryla)dqy inamenops @@V@ﬁﬁwﬂabpﬁ/‘e@tpa@fmlvhe pr esent

i nvent ice4a, thy dVds Q.“i‘i%eade’téﬁﬁné?lfm cRPALITREH 168k Id%‘tll%tlir(qu{hh Yfpj e@tr{? ‘){ﬂ;}
conpound as defined in the first asté)ect or a phar maceut] ca ectlve

amount Staf a?:tagec"lﬁﬁ%§f”tefabﬁa%‘éfd’é?1@|a%° o chappster gisoyieichoasp fuenpa the ﬁécammfuf acture
of a megdigArRMtprddictt he treatnent 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 Auroral. An eighth aspect of the

Pr &$eNtTh EPBiidOateRBRY oIRSnRnib Gaaf be @dnmhaérémé;%adeﬁrﬁi as Yot drP fnlol Ir Ppamount - of
a corrpo nd as defined in the first aspect, or phar maceuti ca ef fective

anount °Hrn e desypgherrpentisetisetc Soren natentsgnay H@P%(‘E‘tﬂ‘fﬁv 58 higher of 1ﬁW‘€rHeS‘el¢B£h uf acture
of a magy GRImith welket RAnkd8RUERIEdec@late. FAVARF pdiintd itRAY bERbestaly HESM t her eof .

long-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




A ninth aspect of the present invention provides a use of a
phar maceutically effective anount of a conpound as defined in the first
aspect, or a pharmaceutically effective anount of a conpd¥F¥E'%ccor di ng
to the second aspect in the manufacture of a medicanent in the treatnent of
Chroni ¢ wibetooeso$ | ve Pul nonary Di sease, in a patient ipgrRansodsher eof . 23
Decenber 2005 -20b  Conpounds of the_'gyention may be adnini stered by any
‘suitable nmeans. In practice, conpounds of the present invention nay be
~adm nistered parenterallys; topically, rectally, orally or by inhalation,
~especially by the oral ropte. Conpositions according to the invention may
be prepared according to Ahe customary nethods, using one or nore
pharmaceutically accept uvants or excipients. The adjuvants
conprise, inter alia, b% SHerile aqueous nedi a and the various
.non-toxi c organi c solven conpositions maybe presented in the form
of tablets, pills, granules, phmders, aqueous sol utions or suspensions,
i nj ectabl e 23 Decenber 2005 WO 03/ 000695 PCT/ GE&¥H2835 -21 sol utions,
“elixirs or syrups, and can contain one or nore agents chosen fromthe group
~conprising sweeteners, flavourings, colourings, or stabilisers in order to
.obtain pharmaceutically acceptable preparations. The choice of vehicle and
t he contierin B¥ is adtieteitpetbislasfiramn e X1ns & Rfogw etk lyasdneganesal tillate @elper M ned in
accordanﬁp mjthdtzf s®lﬁ§bk'ty and chem cal properties of the active
compound, " PHECESPAITTEY de of adninistration and the provisions to be
obsexved in pharnmaceutical practice- For exanple, excipients such as
| act ose, sodiumcitrate, calciun1%9rbonate, di cal ci um phosphate and
di sintegrating agents such as akCch, g8l gi ni ¢ acids and certain conpl ex
silicates conbined with [ubri &“such as magnesi um stearate, sodium
lauryl sulfate and talc na ¢/ for preparing tablets. To prepare a
capsule, it is adv?ﬁhﬂg 15 4/ | act ose and hi gh nol ecul ar wei ght
pol yet hyl ene gl ycol's.”"20 Wien Aquedus suspensi ons are used they can contain
“enul sifying agents or agedtSMhich facilitate suspension. Diluents such as
sucrose, ethanol, polyethylenéjglycol, propyl ene glycol, glycerol and
chl orof orm or m xtures thereoﬂinay al so be used. Fqupérenteral
adm ni stration, emul sions, suspensions or solutions of ‘the products
according to the

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 invention in vegetable oil, for exanple sesane oil, groundnut oil or
olive oil, or aqueous-organic solutions such as water and propyl ene glycol,
injectabl e organic esters such as ethyl oleate, as wel|23ecenbed0ps | o
aqueous sol utions of the pharmaceutically acceptable salts, are used. The
sol uti onsv@és/pbses sal ts of the products accordi ng to therigRégmissson may
especially be useful for adm nistratien by intranuscular or subcutaneous

I njection. The aqueous sol utions, also conprising solutions of the salts in
pure di syl : . I R iR stration with
t-he provi gdé)}sggg?gza?br%\?%&%ﬁ ag{g&ggﬁ%tggﬁ?%”g% E%?l réhrl, fﬁﬁ%& %’%gzglyagér&gsﬁeﬁgi ciously
buf f er e¢hrbende, e@rngtsssiun ¢ashonabm indhepresancg obarfafiieoiséanganiq siyent mirtusf usiigucose or

sodi um orgmi biveles @8Hhs ldRn, ©RfYardfifn 3l ,ﬁétﬁénb],sa‘%qteg?sgbr?@tﬁ;o&%odt 5&@9& tion or

mcrofilfration. For topical admnistration, gel's (water or alcohol based),

creans ®putgpfimntenhydiotysis of the osigrs swrploitedsied out Dacidiudidiysiewsingeninamgnive used.

- Compungsy Qfch bdH5droMYRR LR MBYre@h&Qf h&ﬁ?&&?&r@&%@olkw ¢ il uftfy MRETLX base
for application’in a patch, i ch wou 3 allow a-control l ed release of

- conpounerganifrseligyis su¢heas diokagros aahydiofukray at p temperptore frguimboit 83°C 40 dbowt 8B3C. i nhal at i on

conpounds of the invention may be dissolved or suspended in a 30 suitable

carrier for use in.a nebuliser or a suspension or solution aerosol, or may

be abs ofbrgtherexamplsismperdon famala i antaising aserbixt geoup miehe prappredibyencidn a dry

powder i aaldGEmovalds il 1505 Imgﬂoﬁﬂ&'ﬁ?ect)ﬁésp&nﬂiﬁ%?ehkbﬁg\uéﬁ{%@%ih anfikd gpaaiohnc' ude

supfositopLes formul ated 1'n”accordance w S and contai ni ng
at Mbastongensderrppeumiircestion wigh trifiyaseacitisacid 83 tameDiesatthont rPQOBMNES/ 000695
PCT/ GB02/ 02835 - 22 The percentage of active ingredient in the
conpositions of the invention nay be varied, it being necessary that it
shoul d dvmehereamplecoppepndsof fosmuls (Thepntaining agarbaxy b waxdsvmgeedhal | be

obtain j i : [l d at
O iy Lt Lo e A T S

physi cianongdorgasanpdissuiiprmet eatelisdioerplladien, sypperted on af ihertaarriet veh ssout e of
admani Sdafiah, IpRRerANCn b Rveti @ 4s BRinRo1 5Afiabdi %ta@f%\ erfitd Bt Peﬁgrg' tion of the
patient. In‘the adult, the doses are generally Fon1agout 0.001 to about
50, prefmpeyirg s dgetiop npp glteprstivelyidigcargied ouprig/thegprasends ofestitphle mstak cathligt, by

i nhal ?té.%? Platidu Qb AHAGH: ofticRaly sBhpBRQ U ad H8rt caPfice 5iRth Uadbof) prefdB)yiRa MOT €
especially 0.5 to 10, /[ kg "body wei ght per day by oral adm'nistration, and
f r om abelyenteichesmetipnaligpeibanelo 10, preferably 0.01 to 1, ny/ kg body wei ght
per day by intravenous adm nistration. In each particular

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-




case, the doses will be determ ned in accordance with the factors
distinctive to the subject to be treated, such as age, weight, general
state of health and other characteristics which can infPJésederReS ef fi cacy
of the nedicinal product. 15 The conpounds according to the invention may
be adm nived evoeetosrs frequently as necessary in order t@cr@¥aissst he desired
t herapeutic effect. Some patients maysrespond rapidly to a higher or |ower
dose and nmay find nuch weaker mai ntenance doses adequate. For other
patient I 43 3R : - . t the rate of
| to 4 ﬁ%léléats’3 per eglgyfbﬁﬁﬁ%{:ﬂg?%aﬁ e%%i“% (?119?1 ﬁ’g gﬁ@%@?@g.‘ca}&y%é‘a%% ements of
each pawith sishéire op Btrne BINY Behie ki Ipteyencd dfaiidploplethyimd@lict may be adni ni st ered
orally Ito 20 4 tinmes per day. O course, for sone patients, it will be
necessary to prescribe not nore than one or two doses per day. Conpounds
of the Ananethériegampieeny the éntgcoapasiachrddyss) dompapdy of ahilo () @htaRR@RtGL 0N of known
met hods, by which is nmeant nethods used heretofore or described in the

i t eF at FPY may & Prapasadiby Beradudion gecowesperding pympopmls pf fymula (B etotdining@ofHPehensi ve
Organic T r Hgns, V! ubl ishers. ,1989. |n the reactjqns described
her ei naj't g@ﬂ(%r}var@%gg ‘Sﬁ'%“é"‘ég:'%‘%‘°‘ﬂ*’o%§?%‘f’%%‘f’ %Pé%flg?qo{}&’a%( BB groups, for
exanpl ecahied baby meARbNGactibn Wit Qithibd) AIBmRfunABERE XN aPh &t RPnt I8l £ t hese are
desired in th fin(fl product, to avoid their unwanted participation in the

I
react i oRRYEEHR AL B A mPHRYedm et BrBirRPeREE thaboy el HPsBE: cor dance wit h
standard practice, for exanples see TW Geene and P.P.GMWIts in
"Protective Goups in Oganic Chemstry" John Wley and Sons, 1991.
Co b undisangiherfegamplel o the Inferconieeniami prociRs, coRfuadsef faBnulx @ iashideR2is hinkéxyr e

defined, are prepared, by__reactiop of conmpounds of forpula (XXVM: 35 23
DecembdPo2BaiPE 8 2eeisna55e BETReE Rl of opmialin whFh RRs ity Rs | s as
her ei nbeittoriewiiatii ned a8 befondiblofide, iMal iBGERIvels8dhek ik rom&RHinD 8nd 284 OM Or A
triflate rougﬁomxgoatfbo(g%r;gounds of formula (XXIX): 5 R2 (HO,B

temperatur: out room temperature,

15  Asanother example of the interconversion process, compbunds of formula (T) in which R2 is -OR4 (in
which R4 is optionally substituted alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl or
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):-

R1.x4 - CCXXT)




(XX1X wherein Rl and R2 are as defined hereinbefore. The coupling reaction
may conveniently be carried out, for exanple, in the presence of a conplex
metal catalyst such as 10 tetrakis(triphenyl phosphi ne) paPIceReAD) and
sodi um bi carbonate, in aqueous dinethylformam de at a tenperature up to
reflux teovpeymbdse. This reaction is conveniently car racetzpotizsw t h t he
pyrrole NH in conmpound (XXVII1) protected with for exanple a tosyl group
and the indole NH in conpound (XXl X) protected with, for exanple, a
tert-butyl oxycarbonyl group. 15 Conpounds of fornula (I) wherein R2 and R3
are as hereinbefore defined and RL is optionally substituted alkyl are
pr epar edvhla:ymrléa@ﬂkynmkafyl tvtoalkgll ie@:BREuaipy orcAkyDRbWtitBedof -Cepyig2( 1) wherein
and are_as her befoye defined and Rl is hydrogen with the
appr opr {8t e CATRHR AT are X o 2 htogeppteferrblxdrqnineygeinowiag Hgnded pylitiont ed al ky!
and X2 pondifigs Bor eddiipfe thRa8dsbrBd hetoifdafodel CUl arly suitable for the preparation
of conpounds of fornmula (1) wherein RL is norpholinoacetyl. 20 Conpounds of
the fnvention may al so be prepared by interconversion of other conpounds of
the. i nXEﬂbﬁh%x&Mﬁeﬁﬁ&c&%@m ﬁ@ceﬁ%ﬁ%@%f@iﬂﬂ&lﬁ)ﬁ Rinfnb bufoQl ai Ning a
~ car boxy rg(laoup may be ared by 25 hydrolysis of correspondi ng esters.
The hydli5psrs ey bpeoas W ?WW %@@WFQI@&O@W@W@@W&& iSnlinkeggs. g enber 2005
VO 03/ 08Qeds, ﬂfé@fd%%{aﬁ)m&nenﬂy ?edcax%!dj&@ié))’lﬁéaﬁs %éa@&n%@%%&oxyﬁ&@@ gas an

al kali metal hydroxi hi um hydr oxi de, or an al kal'i netal

car bonat & °"@’eﬁ’enzﬁ’t‘jta%ig§¥‘?§?ﬁ§%5f' Boiert %’l"e?ﬁf & ﬁ‘éh‘ﬁf""égt%é’“‘éqmbé}’rﬁt 8qeEous/ or gani c

SOl Y@ Nt roBih iprmrel & laGnatiOd PR YhéinsS? bMRELS hidisan ox‘éingﬁ%@tﬂfatetn% hé&ladr of uran or
met hanol, at a tenperature from about anbi ent about reflux. The

hydr ol y%‘F%aséﬁ“ef"ﬁé“ pobrbutlered fo ahouipHieat eemperptargs bqweebyboawa anflrgemdl ysi s usi ng

an i norgapdfure. 2 Chillatist Wetho@ R pRYAE PN RpbindéGhBinink Bn £clihelalme%§)ﬁ£'ce of an
aQUGOUS/| nert or ganl c solvent m xt ure, using organi c sol'vents such as

di oxan or tetrahydrofuran, at a tenperature from about 50C to about 80C. As

- anot herA@aﬁmlemm%mcmeﬁ;& p%élas@ c(n&. uﬁmtﬁahmwg) Bt P DYy oup may be
prepared by acid catalysed renoyal of the tert-bu group of the

cor Fes pBrieengat ks PrepytR “94 theaxjdatiog Oﬁ%qﬂﬁ@’%dmﬁa!am#m#émwwsw selfwidet i ons, for

exanpl ek thoPékambit,ihd dxidhlidAad B6rOLnichtiPlel ctkried o b REHRSEAabdR wAdh a@bOUt room
- tenperature. As anot her exanple conpounds of formula (I) containing a

car bo Xwe(ﬂx&ﬁﬁ %g-cblgrobqﬂ%ﬁggywrdbg;eferabiy in an inert solvent, e.g. dichloromethane,

preferably at or near room temperature.

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




di i1

hydrogenation of the corresponding benzyl esters. The reaction may be
carried out in the presence of amoniumformte and a suitable netal

catal yst, e.g. palladium supported on an inert carrierZd¥e#bgs?%9%5 car bon,
preferably in a solvent such as nethanol or ethanol and at a tenperature at
about remlowswodeeper ature. The reaction may al ternati wely:sbgoesarried out in
the presence of a suitable netal catglyst, e.g. platinumor palladium
optionally supported on an inert carrier such as carbon, preferably in a
sol vent, such as t hanol or ethanol. 20 As a ther exanple th

i nt er cdREYRT R 6’? e O HEE RS S eOBY "(‘P‘}’a Gb‘ﬁt‘”éﬂchﬁnﬁ Y00 C( --0 - NY
1Y2 gr r ntalnlnga
| v: box;&@ Sggfﬁpmb?rsg}ﬁorng,%oﬁéo&qy@ﬁrﬁlgﬂam@ﬂmw 1@@ lgﬁoakgpeﬁ}abﬁcﬂx&a) Jaentalni i e
st andar@cﬁ@ﬁ@wh%ﬁmcﬁﬁﬁmcmﬂb’d%dm bis(dlph@wlpbosalmpﬂ)%rrmml ing in the presence
- of O ( 7ﬁﬁ%ﬂﬂﬁﬁéﬂkfﬁ)ﬂ&ﬂﬂlﬂ andl l:i)cﬁi&mﬂwtﬁané(cafaf?ﬁtéﬁn nrhaﬁl acetamide at

‘hexaf | uor ophosphate and triethylam ne dirtso rop amne) 1n 25

t et rPahydeerergiaanptoabodi 148yl f or mani de) at room tenperature. This procedure
is particularly useful for the preparation of (i) conpounds of fornula (1)
wherein R3 represents -C(=0-NYlY2 or (ii) conpounds of formula (1)

- wher ei rﬁsmotheép?fﬂéwéﬁf@eWmﬁmlpﬁ@ess,?bmmwpffongllm&)poathlslogdne brought about

N SACEBRORS e AT ROYRARR O] of ARk Bre ibne 2y B Pl by Sabon 3" OUP 11

H 1, 2, Jetraspeadiagtaipduras bf tiyuladi)Bertaiyihg =0} BN@bupNyitiRicEhds e thaglam ni um 30
hexafl %W‘Fhosphate N-oxg de in the presence of a suitable base, such as

Jionsempke @en Rhis giv-buvhihe reacigh mantonvesigatly byserdédmat inghef or nani de, and
at a t PRGEAIFUL1€ a0 t CPSE LR Wi th an
am ne ?f formul a HNYﬁ@igMaaaZEr’rlrgrgﬁlum chl %}H& Ogélﬂls‘{)e&ﬁgte%}!?pep % lgdraepar ation
of corBUpBRETHFef ornul a (1) containing a -C(=0)-NH2 group). The coupling
may al so be brought about by reaction of conpounds of forrmula (1)

cont ai ni ”{-? carboxy group with 2-(IH benzotriazol e-I 23 Decenber 2005 WO
03/ 000894 breppiegieted Hatampoundspéthg presentiinventionmey et Hymuetordenires. These

hexaf | ugngRhesias fa yﬂu&éié?nﬁ%ﬂ%@ﬁfem&ﬁxek%ﬁﬁbﬂﬁ gurhiRh! RVAGeYpaliAGt 1 On Wi th

an amne of formula in the Eresence of “dii sopropyl et hyl am ne. As

anot hefoEEt 8 tsrariiinbodiain sprershrds Pkt itvestieneaysiso edviiasmersicet  f ornul a (1)

cont ai RoReisa. TGHRGEhindafRBPhIRNE pbe%e.@rneaﬁr;@ﬁlcﬂ@aés nBRide8 géb%ﬁ@di lsglfners
correspondi ng conpounds of faorrmyla (1) containing a -CHO - CO2R7 (i n

whi ch B8 SfeEeofSpRyeEs and mixprgs @?rﬁ)‘tfﬁ“"hlﬂdf’rg rEgRinEgures, plcompeadsof fﬂﬁn%@ conveni ently
be CahérbnﬁdﬁoﬁU‘Su@Msoﬂﬁ%@&] 8 sefafBQ Ho@Mhantikhued, bPink BpBLMBY HlaliRh¥sr de, in an

[ n% I$mol vent %1
_ own 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 treatment with an alkali, e.g. aqueous sodium bicarbonate
solution or aqueous ammonia solution. |
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tetrahydrofuran, and at a tenperature from about roomtenperature to about
reflux tenperature. 10 As another exanple of the intercgnversiaon rocess
conmpounds of formula (1) in which R2 is hydroxy may bezd?éeﬁ‘%!??reza

reaction of the correspondi ng conpounds of formula (1) in which RI |s

met hoxy wo eswoedewi s aci d, such as boron tribrom de, dgty@aiiaedt sol vent,
such as dichloronethane and at a tegperature from about O0C to about room
tenperature. 15 As another exanple of the interconversion process

gggggygganﬁnna} Eﬁﬁytn@en@;})oaf{n%eyx,@én%&eﬁ% ,;..%heF gga?cﬁéwﬁg’r@%&e %qu S gpg 'r onal l'y

het er ocagept@iah RW&kawomwrbmieemwmyurw Myheanwemnnmhﬁnecmﬁmqﬂo ndi ng
conpoungls, ffir b8 %& it h conpounds of formula
(XXX): 20 R4]fX3 ;{Fd §a lé)Il’EI n %Esaﬁg%b’j%ﬁgﬁq{?g’?éeqn efore defined and X3 is
a hal ogen, preferably brorm atom or a tosyl group, usi ng standard

al kyd at Qom0 g h H0S Ry bl SR ‘J?’ CALLEdr gyt 1n the
presence&lﬁ(}0 a aseﬂ;l Snl}(]: als0 aﬁya ka‘% E=l@'typaalfp car onadgu gﬂmpmﬁ?)s 3§S| um

car bonafrengm, seelvaisn(oanidiey. eblydrapes of pomppind$ o theerresbnt fivinding wey lee. g. pot assi um
terti ardniuemly rioire@by Rl tfHﬁtﬁ%lnami biflRrdafic O :

di net hyl ?orrralr?’lpgez’ eory |Afrr5é‘i‘altJ Sja/ sul f ox ge ’“%g‘%% g‘gﬁntgﬂ%tg{puursggg{gom about 0OCto
about @UG@S“%%&WE%@F%*@W@@PW@% i Nt er conversi on process, conpounds
of formula (1) in which RL is alkyl, 30 alkenyl, cycloal kyl,

het er ocycl oal kyl, or al kyl substit ut ed by -C(=0 NY1Y2 -OR7, -C(=0 -0OR7,

NYI- 382 n%fymﬁiég Isradrgheriaatirg obthkipventipn hase pdditiee sate pf thesprmnelindypf dunipeatials  of

tor mi 2“%5’ LS s Y AT i B, R Ra S 00, 0263

- 26 nfhosiss Fay mele,a}emyﬂdltlw@mﬁ#hk gempopysis ef this jnuéntion ke be or al kyl
substi tﬂr@p@r‘éd Bther BRI (M free aciR water Gk a‘qgéo%:‘)ay cohb sbNiontH? gthﬁ%mkaﬁ}ea hal ogen,

preferably broni he, atom using standar ation conditions for exanple
those JRYEYS aAnkEheppEria fase sndisolaingihp ealt bg eapgrpting gfe selhiéonj evbiar conver si on

' pr O3S SeacPTROMHRASid Ha bh QMM FReahib kol R iRl i Gse3hY sgl@%begﬁes directly or can be

obtained by concentration of the solution.

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
Iy — D —— D
Al n L
H Tosyl Tosyl
(XX
25 (XXXH) (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;




| i nkages may be prepared by the oxidation of correspondi ng conpounds
containing -S- linkages. For exanple, the oxidation may conveniently be
carried out by neans of reaction with a peroxyacid, e. g’ December2005

3-chl oroperbenzoic acid, preferably in an inert solvent, e.qg.

di chl or o d3anases preferably at or near 10 room t enper actcBo2/6s3s
~alternatively by neans of potaSS|un1gydrogen per oxononosul fate in a nmedi um
such as aqueous met hanol , buffered t0 about pH5, at tenperatures between
about O [ Thi t ferred for
conpoun co %gﬁﬁ%ﬁgﬁgﬁﬁgg%ﬁa$%ﬁwlmﬁdd%l“SEﬁgﬁkﬁ@gﬁhgu lﬁl e of the
intercdﬁmﬂdwﬁmmmemmgsﬁmemnbmmnmglof formula (1) contalnlng sulfone 15
-l'i nkage llr%& b f£ f red b he .0xi dation of correspondi ng conpounds
cont ai M HEctgn SHRe Fﬁam ﬁﬁges For exanple, the oxidation nay

' convenlently be carrled out by nmeans of reaction with a peroxyacid, e.qg.
3-chl oroperbenzaojc acid referab in an inert solyvent, e.

di cH orlgtmterigiseof formpla (XX V’h%{ﬁmg ’Sr’i’é‘ﬁ‘ioarb’bmihbﬁ érﬁ%‘fdé’b’uﬁ’aé“‘m? As anot her
l e f t
exanpl €. o&@ﬁo’f&‘o@%ﬁlé@@% %he %%%tg. &?O%)%%F%Em'%e of%nnn}fa gﬁ cont ai ni ng

a cyano gfoup nay are redgction 0 e correspon conpounds
of for mM.ai{fdd; fRRLAHN Ng;]ﬁ rus
'pentachlgrfdghfﬁgtééy ?%%g%%%”%$c§$Fet §F%%ﬁ%§°&%%@69§§@?pgn may
conveni tetrﬁﬁilsgrlphwlpéeﬁphm@phlI@cmm(phandnotmemparb@memetralw@ﬁlr@@t & tempegdtyrelr of ur an,
and at b RAREEANd: e 2nidBRkb § Gt a% BRSLART: exanpl e of
the int rtconverrgl%eon lCE)rO(l:ess m rlj(l)cHn fort#uﬁap %‘A‘?gnt af“ﬂ"?ng a
-CKHD)dNH&hqxﬁuanmmeheﬁmﬂ@ﬂamed by reactlon of the correspondi ng conpounds
of formula (1) containing a cyano group wi th hydrogen peroxide in the
presence of sodium hydroxide. The reaction nmay conveniently be carried out
i n et haRQledigks & frhbiR SRk i Ghddin ﬂb%&ex{)é}ﬂ%&ﬁﬂ@gé AJT;H gbyéané? g@not her
exanple of thhe interconverSion process, ctonpounds or rmul a i n which
R3 i's N¥mpotads of fieule (K wireskiny23 @ halo, 2%, dh&)mkvﬁtbbsft@bﬁymabmmaﬂ:)s,of may be
‘prepared by reaction of the corresponding npounds of forrmula (I) in

V\/m ch Mgmu Fﬁ’&(Qﬂ)(z & 1B Prespice P%tyﬂaJuS(whawlpaﬁqpme)wlaél @Wﬁ‘ﬁﬂ“ﬁ ac:uﬁqudwz (wher ei n
0 3 / 0 Og’é%r%ﬂée?@ n‘g;ed I atd% laé’a thEf\pre%turx]eb llefnftc()) ge‘f:'\lmg t%&be@zﬁéjr?e ThlS reac onqgc SILCUIED S LY
particularly snitable for the preparation of compounds of formula (XXXII) wherein R3 is optionally
_ 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 coﬁ‘xpounds

~ of formula (XXXIIT) 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%3B; linear




-27 As anot her exanple of the interconversion process, conmpounds of fornula
(I') in which R3is cyano may be prepared by reaction of conpounds of
formula (1) in which XI is halo, preferably chloro, wi t#& Peemer9%ani de in
the presence of zinc powder, [1'I-bis(di phenyl phosphi no)ferrocene]

-~ di chl or oped #3ddses( 1 1) conpl ex and di chl or onet hane ( catpelr)isoge@ssount ) and

N, N-di net hyl acetam de at 5 a tenpergjure up to about 150C. As anot her
exanpl e of the interconversion process, conmpounds of formula (1) containing

a -(= le% 180008 B Z(Iiligutxq;:&%phoﬁsuniﬁ%@ai ht%sr ,efll r\}\prgtfe?&g/mqi%{pé r}@? ) may be
prepare y reaction of the corresponé'lun& conpounds o %10 mul a (1)
cont ai nippgximatelC2OrL/Ditutprsplitio thé Massdbaotwoadia; iofkctfon vohuhal 040,; RBwv&H. For exanpl e

when R5,i - t.h ctiaon vepiently be carti ut in the
or esencise Bt 195 BT taY Biees 3 B aORRE Bl Bl

undec- 7degptionatenpetadnpie?@ hitogenatesalrolbir. room tenperature. It will be
appﬁgciated t hat conpounds of the present invention may contain asymetric
centres. These 115- asymmetric centres nay i ndependently be in either the
R or S MehddiByWikén 216 injdctor ivbdel ushg RpasRHYPURITY knoses plbbhed 6 imkiBe art that
.certain _conpounds, of .he. inventi.on .al so hi bit geqnetrical isomerism
e CBULRARR e I SRt “‘S}Sévgggﬁt‘“ﬁ"?ﬁf’é Vg PrmiRed DS ndi vi dual
geonet rififhakoatetio ned sd (Byudetatittileeoitsnings. 65Yaumitludtbacttitracid at themewit phdsic| udi ng
racem c_mi xI. . of conpgun of f.ormyl ) _.herej nabgye. iIch isoners
can be ggae%beﬁtr’ Q@Sam ’P\‘%Sr%%("g‘gf’?/it’ﬁlg%?f%ff’ ?‘tméyi%tééztgb‘ﬂs ¥ eﬂ’it‘bgf\'{glﬂt‘%apt ation of
20 mOMnnrgxmmﬁ_ ld uhmrshmmli@ewmmt A GQILapN ISy fa&q{ﬂm{&ﬁmﬂ&omqnaw o
recryst | ion, techni ques,. or e re separately prepare romthe
appr opﬂ% ft%rsff?]}sog’ﬁ@%apB‘Px’Fﬁtﬁﬁilp WWB%F@F?@E M%éé?‘iﬁf‘?fbe"etrﬁmﬁt“f%rt her feature
of t he deav@prby)ovith rdtinderadiBig de@dtosal t s of the conpounds of this invention
may be prepared by reaction of the free base with the appropriate acid, by

the application or adaptation 25 of known nethods. For exanple, the acid
addi t | METEHON : Bficrdniues in@iment fidgel DT tifilted to 40 BT 000RodiBistiRent [WoRPa@d €i t her

o b BB R Pl R PR 4 PR e Foth @ 2O BTy ( he sl
by evapardkingihganhimdaSkdek ot 6DEvajyative REE ichifging ftocior. Mssh;@i&ﬁa aBd aci g in an
obt ai nesgy e et P st G Varereurerio o B Mesamsoniigion salts o
- the comppeatioswat cdrirdSui dn\adlypéradl BRSO 80wk pgeeIesiatcolimb (0 4 iempeadltdss by the
app! | CRL L Bl AR S O Qlonit RO BISH o) Winu2Ia0oRe Sria Pkafent COMPOUNdS
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 1
2-15-Methoxy-3-( 4-ﬁiﬂuorometh\r1—7H—nvrrolof2.3-b1nvrimidin—6-vl)—indol- 1-y1]-1 -mornholin—él-\d-

_ 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):




regenerated fromtheir acid addition salts by treatnent with an al kali,
e. g. aqueous sodi um bi carbonate solution or aqueous ampni a sol ution. 35
23 Decenber 2005 WD 031000695 PCT/ GB02/ 02835 - 28 Conpotiiefsdrr 208 s
i nvention can be regenerated fromtheir base addition salts by the
appl i cat ivomoznsegdapt ati on of known net hods. For exan@pcgcHdi®st conpounds
of the invention can be regenerated ronltherr base addition salts by
treatment with an acid, e.g. hydrochForlc aci d. Conpounds of the present
i nvention may be convenrently prepa or formed during the process of the
i'nvention, as solvates (e.g. hydrates). Hydrates of conpounds of the
present invention may be %pnvenrent nrepared by recrystallisation from
an aqueous/ organic sol vent? A xture, g organic solvents such as di oxan,
tetrahydrofuran or netha . § to a further feature of the
i nvention, base additi ol saty f the Tonpdunds of this invention my be
prepared by reaction of khg,rre~ W ﬁ;gjtpe ppropriate base, by the
application or adaptationnof gnomm S. NFor “gxanpl e, the base addition
~salts of the conpounds of this™i nvention may g repared either by

di ssolving the free acid in water or aqueous ol solution or other
suitable solvents containing the appropriate base and isolating the salt
" by evaporating the solution, or by X8 reacting the free acid and base in an
organi c solvent, in which case the salt separates directly or can be
obt ai ned by concentration of the sol ution. The starting materials and
i nt er meld pepasasl agrghpwh én thy lePlerrieghchapet he application or adaptati on of known
nmet hods, for exanple methods as described in the greference Exanples or

their obviog s cheni ca| 0 equ valen Internedrates of la (XXVI 1)
wher ei n i a&~her Cpﬂg é%%ig%g!e NH is
'protected t osyl group prepared as sh wn n woteme 1. SCHEME 1
25 (XXXEY

@ 3)
Br CF,
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le \ (i N[ =~ \ , m:
N/ N\ | ref 1 ‘\ (u) Iy LN/ l\{
Tos Tos e
(4} (5) {6) e
MeO MeQ
CF,
5N KOH
N1 = A\ -
L~/' ¢ N\
N
A
Tos
() (8)
- MeQ
CF,

5 ) (I1)




N N1 H Tosyl Tosyl (XXXM (XXXIV) Thus for exanple conpounds of formnula
(XXXI'V) may be prepared by: (i) reaction of conpounds of formula (XXXII)
wi t hpar a-t ol uenesul fonyl chloride in the presence of a J&6ade um

hydr oxi de and tetrabutyl ammonium sulfate in an inert solvent, such as

t ol uene, vanes/oaes9s 30 room t enperature; 23 Decenber 2002cYOB03d20§30695

PCT/ G1302/ 02835 - 29 (ii) subsequent,treatnent of the resulting conpound
of formula (XXXI11) with butyl lithiumin tetrahydrofuran, at a

t enper at ur e (gt A 144 4| HON-.0f g anion with
iodine. 5 Irgtget?e?rtglgfiﬁ?f éggbg%d io% h%ﬁn%?]%&?ﬁt@ Sﬁ%?"éfbﬁ ta%ngghet eroaryl may be
prepar ed by dichlermicthaneat abouldi® tngivd SHepbrréloR AtblprifidodN-dxjdeiher ein R3 is hal o,
e.g. chloro, with a borane of fornula R313Et2 wherein R3 is heteroaryl.
The reaction may conveniently be carried out in the presence of

t et r aki s(t r iphemsctiph o (Hi wig) pladsphachus) gk @yondded atpabbas3PCie @ive Moah@7H- n

t et rahydr of R . rature up to reflux tenperature. This reaction
is psgrti cul gmo@%i ?pgﬁﬁem?gj’ t he preparation of conpounds of 10 formula
(XXXI'1'1) wherein R3 is pyridyl. Intermediates of formula (XXXII1) wherein

R3 is heter : [ by. reactiqn o ompounds of fornmula
COOXI 1) mg@e‘?é!r‘f’t‘%gﬁ@ Vﬁﬁaz'l“'%,gl“%f’ Sﬁﬁﬁﬁﬁ%‘r’%‘%@ i ?%‘eﬁ%%eéﬁtS‘%iaﬁ’an‘iB?}P‘BﬂT‘c aci ds of
f or mul a R3BE@Mjeznd pguedve squivespTiroddoin tudteng ki getdrlirpineTipyploimi ne) pal | adi un( 0)
and aqueousbﬁ:ggl'hmme . bi carbonate, in dinmethylformam de at a tenperature up

efrper at u

to reflux t This reaction is particularly suitable for the
prebar ati on of conpounds of formula (XXXI11) wherein R3 is optionally

substit ut ed : . i f.formul a [l). refn R3 is
OR4, in whi ((:Iﬁ R% I?ASOféﬁgﬁldégﬁfgl?ﬁﬁgk}g{rr%%ﬁ ﬁlaﬁgﬁ%‘e@ée)?é"%%e%pﬁt?%’ﬁg’ F'By reaction
of conpoundgndsbpredBadids il JRethiifoymantideracabout8d, ® dhel7dtoluenegi-sulfbilytydo, Wit h

trifluoremethyl-7H-pyrroiof2,3-blpyrimidine (5);

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




conpounds of formula RAONa (prepared by reacting al cohols of formula R40H
with sodium at a tenperature up to about 65C. This reaction is
particularly suitable for the preparation of conpounds OPfRERMIPR (XXX 1 1)
wherein R3 is OVve. 25 The present invention is further exenplified but not
limted wodashesshdl | owi ng illustrative Exanpl es and Reteigpopesisxanpl es. '
H gh Pressure Liquid Chromatography_s; Mass Spectronetry (LC-MS) conditions
for determination of 30 retention tinmes (RT) were as follows: Mthod A
Hypersil BDS C 18 colum (4.6 mm x 50 nmm ILYR! S ephase oper at ed under
~gradient elution conditions with m xtures |of wat er containing 0.05%
trifl ucmeasmiousd B Edriluld 1Y whidin ®¢ @1 ORL IRAH € L0i.ng. &3 | oroacetic
acid as the nobile phagg gr adi ent FS(O.OO m tesc$3%9%3%%§ﬂ%?ﬁggr 23
Decenber 2005 WO 03/ 000695 PCT/ GB02/ 02835 -30 gradient to 100% B at 2
m nutes; grEhen hold until 3.5 mnutes); flowrate 1nL/mnute with
approxi mately 0.25n./ mnute split to the Mass Spectroneter; injection
vol unme o, ewl ett Packard Model HPI 100 Series Wdetector wavel ength

o1 i; t i S i - R8N e 46C,
ni t rogen re 4bég%}&%}§§/gottheg; o%ﬁm(e I sérﬁdogig‘g%ﬁj%g%l tRnf)S e (@'Ed;'{éng a
Hypersi | A\TY CG18 -5 p colum (4.6 nmx 50 nun) operated under
gradient elutidh conditions with m xtures of (A) water containing 0.05%
trifluoroacetic acid and (B) acetonitrile containing 0.05%trifluoroacetic
aci d aéhetsriﬁ’s‘ﬂﬂb‘iflgl? indalediag, represeniediby ©omply IBY i nut es 9594 598; | i near
. gradient to 95% B at 4 mnutes; then to 5% B at 4.5 10 m nutes, then hold
until 6 mnutes); injection volume 5 pL and flowrate 1nL/mnute to W
(DAD) detector followed by approxi mately B). 18®9nl/ minute split to the Mss
Spectroneter (positive electrospray) j.nder to ELS detector.
METHOD C. M cromass instrunment nodel L |l inked to an HP 1100 nodel
i nstrunent. Conpound 15 abundance wer e~det €@H,08 usi ng an HP nodel 0 1315A
phot odi ode array detector in the 200-6 wavel engt h range and a Sedex

nodel 65 evaporative |ighi-sgattering/detegctor. Mass spectra were acquired
in the 180 to 800 range. t al| were_aral yyiSed using the M cronmass MassLynx
sof t war e. N :
: N 1‘{ \CH
5 " ’
()

is prepared as shown in the following scheme:

- 10




Separation were carried out on a Hypersil BDS C18, 3 mparticle size colum
(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°dSH P %y 0. 05%
(v/v) trifluoroacetic acid in 3.5 mnutes at a flowrate of 1 m/m nute.
The t ot awoas@ets9sre i ncl udi ng col umtm reequi li brati on waet/GBot/eesises. EXAMPLE
| 2- 5-Met hoxy _34- '
-3-(4-trifluoronethyl-7H pyrrol 0[2,3-4b] pyrim di n-6-yl)-indol -1-yl]-1-norpho

lin-4-yl- 25 ethano The conpouynd of formula (1), wherein Rl is -CHR2 is
- OMe, cF3,_ the |s\at_Lagh(§§Eg%&he 3 position of the indole ring and
t he growy” is attaoifetto the Bvpoition of the indole ring, represented

by formula (11): 23 Deceffber 2005 WO'3/ 000695 PCT/ GB02/ 02835 - 31 MeOis
prepared @s shown in tiwe foll ow ngugschene: (4) (G nCPBA POBr3 0 (2) KF,
CQul ref 1 (5) MeO (i) LOA MeO (3) PRdf Q)=

%:@/COZCHa
!

boc )

' OM 0,CH,
' NS -— R
I “@055
: N, N
| N o

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 '




tnod4s (6) -..~ee0 NaH MeO 23 Decenber 2005 WO 03/ 000695 PCT/ GB02/ 02535 -32
(i) treatnment of 7H pyrrolo[2,3-b]pyrimdine (1) with 3-chloroperbenzoic
acid in dichloronethane at about 0C to give 23 December 2005

7H-pyrrol o[ 2, 3-b] pyrim di ne-N-oxide (2); (ii) reaction of (2) with

phosphor sumo3messhs omi de at about SOC to give 4-brono- 7 et/éBo2/02835 '
pyrrol o[ 2, 3-b] pyrimdine (3); (iii)_gfaction of (3) with 4-tol uene sul fonyl
chloride in the presence of tetrabutylammonium sulfate and aqueous sodi um
hydr oxi de in-toluene, to give 4-brono-7H pyrrolo[2,3- b]pyrimdine (4); 10
(iv) reaction of (4) with trifluoronmethyltrinethylsilane in the presence of
pot assi um f |(Meeirtiag ofif) with ghedrony) 1.1 -daptdethdanginais theprepaseardni de at about 60C,
to give 7-(t = f l1)+4 :

i 1 uor omet gy Y EABEL D I trametiylunin heggogphomisie sl o of (5)

wi th it hi urfiigaPropppihpyineisdiecthy Hormemida tyeited frapteh3-(Atpyalle[23-- 78C,  fol | owed
by rgact i on yhyrikafinel6SAM H-infhe-SRArRIAy Y A2 (3-RHkAG-1 1 ik Rethyl)-amide (D).

6-i odo- 7- (t ol uene- 4-sul fonyl ) - 4-

trifluoronethyl-7H pyrrolo[2,3-b]pyrimdine (6). (vi) coupling of (6) with
| -tert-butyl oxycarbonyl - 5-nmet hoxygxAnmpbts fidol e-3-boronic acid in the 20

presence of tetralcis(tripheny phosoﬁlnejpalladiungp) and sodium
_bicarbd%ﬂééﬁﬁpﬁtéﬁ@%@@§kﬁﬁhﬁgﬁﬂ“‘5 erahringed-1 - lamerpholipgvlicpthaposaper at ur e and
renoval of the tert-butyl oxycarbonyl ¢@rotecting group followed by
treatment with nethyl iodide in the prgsence of sodiumhydride, in

t et rahydrof uran, to gj T _ ) .

65 S motlsasionnd artmie figbprein R it §ive. Neut FlorkA i 0Me, K3 is T, the group
trifluoromethyl-7H pyrrblo[2, 3-b] pyrimdie ¥); 25 (viii) renoval of the
tosyl protecting group in (7) by treatnment w th potassium hydroxide in

met hanol e give

6- (5-nmet hgary-| Hindol -3-yl)-4-trifluoronethyl-7H pyrrol o[ 2, 3-b] pyrim di ne

18 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
NN N
l'\N/ X -
* A
o
N
»,
(1v)

15

is prepared as shown in the following scheme:




(8); and 30 (ix) allcylation of (8) with 4-(2-chloroacetyl)norpholine in
the presence of sodiumhydride, in dinethylfornmamde to give

2-[ 5- met hoxy- 3- (4-trifluoronet hyl - 7H pyrrol o[ 2, 3- b] pyr i Rillrembeg 2005
yl')-indol -1-ylJ-1-norpholin-4-yl-ethanone (11). EXAMPLE 2 35 I-Meth 1-3-
7H rrol ew@o3dodsos m di ne-6- 1 -1Hindol e-5-carbo |ic agct/gBoiloesso - |
1-dinmeth |- ethyl)-anide 23 Decenber 32005 WO 03/ 000695 PCT/ GBG2/ 02835 - 33
0 Me me Tice conmpound of formula (1), wherein Rl is -CH3, R2 is N x CH OH,
R3 is -Hthe group Hais attached to the 3 position of thegjudole ring
and the group R2 is attached to N Hthe 5 position of the i
represented by fornul 0(7 (i) is prepared as shown in tdre

schene: cenber 20 8M800695 PCT/ GB0O2LA , ) OH CRCH3
(14) (13) (i) rgaction o ith 4-teluene sul Lu Abefide in the
~presence oIN tef{r abut yl a sul fate and aqueouwg? i ydroxide in
t ol uene, to gi v& (10); boc Y H
(11} {15) (16)
OMe l OMe
0

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-
bromoacetlc acid morpholineamide to give 2-{[5- methoxy—3 (7H—pyrrolo[2 3-b]pyrimidine-6-
15 - yl)—mdol- -yI}-1-morpholin-4-yI}-ethanone (IV).




(i) treatnment of (10) with lithiumdiisopropylamde in tetrahydrofuran, at
about -78C, followed by reaction of the resulting anion wwth iodine to
give (11); (iii) coupling of (11) with 23 December 2005

| -tent-butyl oxycar bonyl - 5- net hoxy- 1 H i ndol e-3-boronic acid (12) in 10 the
pr esence v oxvm@oeasski s(tri phenyl phosphi ne) pal | adi um(0) oed/cBotlism

bi carbonate, in agueous di met hyl f or ngyri de at about reflux tenperature and
‘renoval of the tert-butyl oxycarbonyl ~ protecting group foll owed by
treatment with nmethyl iodide in the . psgsence of sodiumhydride, in
tetrahydrofuran, to give =

6- [ (| - MBicltyhpdandeithmma () Wyt G0 i By G 3] R ts-oMe,RElIOER, thegrdappyr i mi di ne (13);
15 (iv) treatnent of (13) w th agueous nethanolic potassi um hydroxi de at
reflex torjive 6-[(1- |

met hyl - 5- gar boxyi ndol e) 3yl ] - 7H pyrrol o[ 2, 3-b] pyri m di ne (14); and 23

Decenbefg 03/ 000695 PCTI GB02102835 -35 (v) coupling of (14) with
2- hydr oxy-1 ,] 1- Yik ettabhel] 83 thd Epdsifion SeheRERRIME BrdPhe group R2 is attached to

O (7-az fl azol -1y1)-1, 1, 3, 3-tetramet hyl uroni um hexaf | uor ophosphat e
and diisopropw et hyl am ne in dinethylformam de to give

1- met hyl - 3- (7H-¥yrrol o[ 2, 3- bj pyri mi di ne-6 yl)-1H1indol e-5-carboxylic acid

(2- hydr -1..1-diyne | -ethyl)-am.de ). 10 EXAMPLE 3 2-f

5 ni ns et e S SR bl 1Y ol -1 v
-1-rorpholin-4-yl}-ethanone 0 The conpound of formula (1), wherein Rl is ,
"R2is -OM, R3is -H the group the 5 ggﬁjtion of the indole ring,
represented by formula (I1V): NNHIis

tfiached to the 3 position of the
~indole ring and the group R2 Eﬁ attached OHe 15 is prepared as shown in
the follow ng schene:

(VII)

is prepared as shown in the following scheme:




23 .Decenber 2005 WD 03/ 000695 PCT/ GB02/ 02835 -35 (v) coupllng of (14) with
2-hydroxy-1, 1-di net hyl ethylam ne in the presence of

O (7-azabenzotriazol -1y1)-1,1, 3, 3- tetranethyluronlun1he%%?%ﬂ%ﬁﬁ@ﬁbsphate
and diisopropyl ethyl anine in dinethylformanide to give

1- met hyl| ¥ @lebepy/r r ol o[ 2, 3- bj pyri m dine-6 yl) -1 H i ndelcecmogasoxylic acid
(2-hydroxy-1, 1-dirnethyl-ethyl)-amdeg, (111). 10 EXAMPLE 3 2-f

" r5-Met hoxy-3- (7H-pyrrol o[ 2, 3-bl pyrinidi ne-6 yl)-indol-1-yl

-1-norphol i n-4-yl }-ethanone 0 The conpoungd.ef formuia (), wherein R is ,

R2 is -OWe,$¥R3 i s,.-H,the group ﬁﬁem5 posi f¥Fon of tHK€ Tndole ring,
represent forﬁﬁ A (I'\d: N oFat to 3 position of the
~indole ring,and the group*R is q&tached | L r epared as shown in

the fol | owihg schen® 23 December 2005 WO 03/00069%+PCT/ GB02/ 02835 - 37-
EXAMPLE 4 The conpound of formula (1), wherein R is |-CH2CF3, R2 is -Ow,
R3 is-CN, the group RRis attached to the 3 position|of the indole ring and
the group R2 is attached to N Hthe 5 position of the indole ring,
represented by fornula (VII)' S

Br
NF \ P; LDA, THF N/l 3 Tnscf NZ | N POBr, HN
I'\\\N | NaH THF
Tos
(25)

(24) (22}

Me

Zn(CN),
CF,CH! Fd N
DMA, 140 C
———— —— . N A
NaH, THF [

]

’ )
Tos F,

28)

KOH &N, MeOH
Mel
N
U
% N
3
)

(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




MaO (VII) is prepared as shown in the foll ow ng schene: 23 Decenber 2005 WO
03/ 000695 -38 OR EtOI,l Br * NC, COR2Et (18) (19) (25) Tos (26) CF3CH2r
r)aH, THE KaCO3 Tos (24) PCTIGB02/02835 OH 't , OEt OR CNZiRecorlsf 0TREL S
(20) H2N Br (22) (27) (26) (i) reaction of (18) and (19) in the presence of
- pot assi uN@@nkseEat e and sodi umiodide to give (20); (dcdr)ceopesss on of (20)
with-thiourea in the presence of sodikym ethoxide in ethanol to give (21);

(vi) treatment of (24) with lithium diisopropylamide in tetrahydrofuran, at about -78°C, _

- followed by reaction of the resulting anion with iodine to give (25);

(vii) coupling of (25) with 1-tert-butyloxycarbonyl-5-methoxyindole-3-boronic acid in the

5 presence of tetrakis(triphenylphosphine)pailadium(0) and sodium bicarbonate, in aqueous
dimethylformamide at about reflux temperature and removal of the tert-butyloxycarbony! '
protecting group, to give 4-bromo-6-[(5-methoxyindole)3-yl}-7-(toluene-4-suifonyl)-7H-
pyrrolo[2,3-bipyrimidine (26);

10 (viii) reaction of (26) with sodium hydride in tetrahydrofuran followed by reaction with 2-
trifluoro-iodoethane to give (27);

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

about 140°C to give (28); and

15
(x) treatment of (28) with aqueous methanolic potassium hydroxide at reflux to give (VII).
EXAMPLE §
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



(iii1) cyclisation of (21) by heating in toluene at about reflux to give
(22);. 10 (iv) reaction of (22) with phosphorus oxybrom de to give
4-brono- 7Hpyrrol o[ 2, 3- bl pyrinmidine (23); (v) reactlonz%PﬂTwﬁﬁz%ﬁth
4-tol uenesul fonyl chloride in the presence of tetrabutylamonium sulfate
and aquemsosmompbiim hydroxide in toluene to give (24); pbty@dyieeenber 2005
WD 03/ 000695 PCT/ GB42/ 02835 -39 (vi)gtreatment of (24) with [ithium

di i sopropyl ami de in tetrahydrofuran, at about -78C, followed by reaction
of the resulting anion with iodine to give (25); (vii) coupling of (25)
with 1 tert butyl oxycarbonyl -5-net hoxyi ndol e- 3-boronic acid in the

pr esencie prsparadtas stioivs (it the foleriyd sheoephi ne) pal | adi un{0) and sodi um bi car bonat e,

i n agueous dinethyl formam de at about reflux tenperature and renoval of
the tert-butyl oxycarbonyl protecting group, to give
4-bronD-6-[(5-netho-v|nd0|e)3 yl]-7- (tM# ene-4-sul fonyl) -
pyrrol o[ 2, 3- bjpyri m eagd i@ Of C2B) Wi sodi um
hydride in te
trifluoro-iodog & o th zinc cyanide
in the presefse~®f pati adi umin st'hyl ani | i ne Bt N about™ 1dOC to gi ve
(28); and 15 (x) ™reatment of (28) Wt h aqueous net han L?c pot assi um
hydroxi de at reflgx to give (VIl1). EXAVMPLE 5 0 Me ne The conpound of
formula (1), mhereln Rl is -CH3, RR is -Ove, R3 is HN QH204 the 20 group

is attached to the 3 position of the indole ring and thel(gHoupoR2 i~ N
HZN*\‘
- OH
HATU
DIPEA
DMF
@1)
00
5 (ii) reaction of (26) with sodium hydride in tetrahydrofuran followed by reaction with methyl

jodide 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).




N1l Hattached to the 5 position of the indole ring, represented by
formula (IX): CH2OH MeO (1 X). 23 Decenber 2005 WO 03/ 000695 i s prepared as
shown in the foll owing schene: Tos Mel, NaH - 40 Tos (Z%FcPRFIDI PEA OW
PCT/ GB02/ 02835 OX) 5 (ii) reaction of (26) with sodium hydride in

t et r ahy dwmaf a3re0s98 ol | owed by reaction with nmethyl i odipgeciozesise (29) (1)
reaction of (29) with carbon nonoxidg_ in the presence of palladiumin

met hanol at reflux to give (30); 10 (|||) treatment of (30) wth aqueous
met hanol i ¢ pot assi um hydr oxi de at to give (31); an (iv) -coupling

of (31) with 2-hydroxy-1, 1 -di rret y e ylam ne in the presence of

O (7-azabenzotri azol -1 yI )-1,1,3,3-tetranet ¥yl uron| um hexaf | uor ophosphat e
and 15 diisopropyl ethylam ne in dinethylfor to give (IX). 23
Decenberhe 280HoundCo03GANR08H WMetdnR02/402 , RZ is -OMe, R3 is

R
| 1
0 ' k [
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




-41- EXAMPLE 6 The compound of fornmula (1), wherein Rl is -CHZ O , ~CHKNHWE
2, the group , RRis -OM, R3is is attached to the 3 goleon of the
indole ring and the group R2 is attached to the 5 positfofEbEX{e i ndol e
ring, represented by formula (V): CONHMe MeO 5 is prepared as shown in the
fol | ow ngveedmeoms Meo (26) (V) Tos (32) (35) Tas (33) Raidmeerker 2005 WO
03/ 000695 PCT/ GB02/02835 -42 (i) reggtion of (26) with methyl acrylate in
the presence of palladiumacetate, triphenyl phosphine and triethylam ne
at about 110C to give (32); (i i) hydr ogenation of (32) in the presence of
pal | adi um on carbon to give Za (iii) treatment of (33) wth aqueous

met hanol i ¢ [$BtraesEnuPR ﬁﬁh w&lsurrzféw eorylesp | e et pyesgiog eof trakadivei ebetafe3triphenyD (i v)

coupl i ng of 43 inMnli il sence of O (7-azabenzotriazol-1
P T AR e BB

yh)-1,1, tetranet hyluroni um phosphat e and
di i sopr opyI et hyl am ne in di net hyl for mam de to
-5 -(ii) hydrogenation of (32) in the presence of palladium 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

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

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)




give (35); and (v) alkylation of (35) with 4-(2-chloroacetyl)norpholine in
the presence of sodiumhydride, in 15 dinethylforrnam de to give (V).
EXAMPLE 7 0 The conpound of formula (1), wherein R is?3Decqgpes2805 Ove, R3
is N \ , the group \ is attached to the 3 position of the indole ring and
N H 20 twweopnemep R2 is attached to the 5 position of pehgpengheise ring,
represented by formula (VI): 23 Decegber 2005 WO 031000695 PCT/ GB02/ 02835
-43 is prepared as shown in the follow ng scheme: 5 (37) (i) coupling of
(26)-with pyridine-3-boronig acid in the presence of tetrakis-

(triphenyl phosphi ne) pal | agfi Un 0) andyggdi um bi carbonate, in aqueous

di met hyl f or mam de at aboul {1l ux tenparature to give 4-(pyridin-3
yl)-6-1(5- |
met hoxyi ndol €) 3-yl]-7-(tolu -7H pyrrol o[ 2, 3- b] pyri m di ne
(36); (ii) treatnment of (36 > met hanol i ¢ pot assi um hydr oxi de at
reflux to give (37, Exa :N\and/15723 Decenber 2005 WO 03/ 000695

PCT/ GB02/ 02835 -44 (iii)KaI a |on\QfN(37, Exanple 9) with

- 4-(2-chl oroacetyl ) nor phol i & i n%}t he pre

sj\ce of sodi um
O O

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



hydri de, in dinethylformmde to give

2. [ 5-net hoxy-3-(4- (pyridin-3-yl)-7Hpyrrol of 2, 3-

b] pyri m di n-6-yl)-indol -1-yl]-1-norpholin-4 yl-et hanonez{l?ﬂcj’mbefazo@(ANPLE 8
The conpound of fornula (1), wherein RL is -CH2CH3, R2 is -Owe, R3 is , the
group i swadsaolsesd to the 3 position of the indole ringcamgotfessgroup R2 is
attached to the 5 position of the |ng‘ple ring, represented by formula
(VL) 10 (Vi) |s prepared as shown in the foll owi ng schenme: E8, NaH 31

28 (1) al ki Al ol glile R PG bR N BB Sl

‘hydride, in hyc!mdmtl Idyrleﬂmfmwdetmgwe@t[ﬁfmeim@ﬁ (4%ptiitin3-seeyiroin[25f (38) with

nor phol i ne i  OMAME_ QWEN. ihlal a,a- trifluorotoluene to
give (39); bﬁpd@l §9r?\ﬁrﬂ1\gat%§?mg%h@ Wt (c?aeous met hanol i ¢ pot assi um
hydr oxi de at reflux to give (M11). 10 EXAMPLE 9 6: (5-Me oh-1Hindol -3- |

~ -4- g4idin-3- I-7H ol0 2 3-d imd | ution of 6-iodo-7-[(4

. met hyl phenyl )sul fonyl ]-4-pyridi n-%@'ﬁgpyrrol o[ 2,3-d] pyrimdine [260ng,
Ref erence Exa an terth car | - 5 thoxy—]'ig- i ndol e- 3- boroni c
aci d 15Tl[ef9‘8¥f?ﬂd‘ﬁ§? F]érqgé”h%?%ﬁ} ‘%Zﬁ: 1 ¥ or-amxni de> M98 was

. treated with palladiumtetrakis tri phenyl phosphl ne (43n¥) and sodi um

hydr ogen carbonate (8ng). The reaction m xture was stirred at reflex for 2
hours and®rdl | owed to cool to roomtenperature. The sol ution was evapor at ed

-under reduced pressure and the residue partitioned between water and et hyl
‘acet at ey gani ¢ phase was

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

10

(VD

@9




separated, then dried over magnesium sul fate and then evaporated under

reduced pressure. The residue 20 was subjected to flash col umm

chromat ography on silica eluting with a mxture of ethy? leetbst¥®0and

met hanol (95:5, vfv) to give 6- 5-Methox -1 Hindol-3- | -4- din-3- |-7H

olo 2 3-wwowmdabne (20ng) as an anor phous solid. N5 pg4:dobiddd +, LCVS

(Method A) RT = 2.57 m nutes. EXAI\/PLES_lo 25 4-Metho -6- 5-netha -1-neth

1-1Hindol-3- | -7H 0l0 2 3-d rinmdine 23 Decenber 2005 WD 03/ 000695

PCT/ GB02/ 02835 -46 MPO A sol ution of :

4- met hoxy- 6- ( 5- net hoxy- -1 -nmet hyl -1 Hindol - 3-yl)-7-[ (4- net hyl phenyl ) sul f onyl

] - 7H  pyr r ol(@pRyl8ticd]op(26) withckithybiodidGia thepresdRed efisetoelyidxdnil e 4] i n net hanol

(201L) was tg %T"é i t.assi um hydroxi de (1.53g). The reaction m xture

was stirred dgrgr "%Ejd??é%(?@’omterrperature and refluxed I hour. The

sol uti on was evaporated under reduced pressure and the residue partitioned

“bet ween wat ey, et cet . .The .organi c phas .separated, then

dri \é% over {1grﬁggg?nuo%%hrﬁ'algg%ﬁ%ﬁ%mg\lflé%%‘?aé’ eq" Etna %“r% 2%@ e O‘br essure. The

resi due was ttifhiotairiened give (19);drkt hyl ether to give 4 netho7cy-6-(5-nethox)-1

met hyl -1 Hi ndol -3-yl)-7H pvrrol of 2 3-dj pyri m dine (155ng) as a solid mp.

=184C. Ms: 309 [WH z". 10 EXAMPLE 11 4- Met hoxy- 6- (5- net hoxy- |

H- i ndol - 3: y 1ji) Fedimeat of {39) fvizth Bueupmethamiolié poéasdilChyiroxiole at rbfbir todive (V).

4- et hoxy- 6- ( S- met hoxy- |

Hindol -3-yl)-7-[(4-nmet hyl phenyl)sul fonyl]-7H pyrrol o[ 2,3- 15 d] pyri m di ne

~ [448Bhg, Reference Exanple 5] in netB¥AMPIE25n) was treated with potassium

hydr oxi &8 yeh 20 9:inad ey 8 8%k 2,1 stirred for 2 hours at room

tenpera reduced pressure. The

resi due was partitioned bet s.water and ethyl acetate. The organic phase

was separated, then dried ofer nagnesi Me3ul fate and then evaporated under

reduced pressure. The residug o flash col unmm chromat ography

acetate and cycl ohexane

(80:20, v/v) to give 4-nethoxy-6-(5-nmeth Hindol-3 yl)- 7H rrolo 2
soRi o 260C. Ms: 295 [ MH +.

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




EXAMPLE 12 4 5-Metho -1H indol -3- 1 -6- 5-nethox -1-neth 1-1Hindol-3- 1
7H rrolo 2 3- rimdine 23 Decenber 2005 WD 03/ 000695 PCT/ GB02/ 02835 - 47

meo A sol ution of 23 December 2005
4- (5- met hoxy- | - [ (4- et hyl phenyl ) sul f onyl ] - 1Hi ndol - 3-yl ) - 6- ( 5- met hoxy
1- met hyl wigbsmo069s PCTIGB02102835

i ndol .. 3-yl)-7-[(4-methyl phenyl) sul fﬁ{yl] 7Hpyrrol o 2, 3-d] pyri m di ne [ 93nyg,
Ref er ence Exanple 9] in nethanol ) was treated with potassium

hydr oxi de (249ng). The reaction mxturﬁ s stirred S for 16 hours at room
tenperature. The sol ution was evaporated wunder reduced pressure and the
residue partitioned between ethyl acet /- and wat er. The organi c phase was
separated, then dried over YResi um sy faﬁ‘e and then evaporated under
reduced pressure. The residue puri fi e\ py HPLC to give 4- 5-netho

-l Hindol-3- 1 6- 5-nethox N1-mi§ -3 1 -7H ol0 2 3- rimdine
(9ng) as a gum MNB: 424 [NH. Swhod B) RT = 3.15 nminutes. 10
REFERENCE EXAVMPLE 1 6-i sodo-"§ ( phegy! ) sul f onyl ] - 4- pyri di n- 3=

H pyrrolo[2 3-di imdine -- PH To aHsoI ution of

7-[ (4- et hyl phenyl ) sul fonyl ] -4-pyridin-3-yl-7H pyrrol o[ 2, 3-d] pyri m di ne
[1g, Refobrtiemcd- rEetbuxplseS-a}thamy-1trﬁtﬁy&m-ﬁlfdarﬁagwm[(é-ﬂﬂma):heaﬂ)silmymaﬂ added drop

\g![ ?rg s g‘ﬁzn’!}l%,?od@)ynm lr{et[yé i ml %lel'éretnce i pIe #P{n ngﬁ'l‘artoiég@)a\yad ?r'\Qt K ngle ;_ |5 : ﬁ(r)L r and

i odi ne pofaSGgydmeide (addgdrheTéaeuaneaﬂhnemas gtfired o B85 hmsmbbm temderailre—aﬂcBC for
and al.l owed to ure The.reaction m xture

h
%g%pgr ?&uf{?@#eo beet en & Sﬁvalporﬁtg @F @etﬂiﬁ?g(freég’g G%HFWEHP ite solution.
The or daivicen vt sl aﬂa:sacsteqaaTnginlcphmmwﬁrsemdtedwm diiednesmagmsiviibuffas e and

cor o SRS S IR RAESY, B FSU Gl 1 B BRI L1 ottt

col um roma ograp y on Si f ethyl acetate
and cydhndtexn xS y : gnitling {185repagxouhdl (260ng) as
an anor phous soI id. M. 477 [M—I]} LCIVS (I\/bt hod B) RT = 3.26 m nutes.
REFERENGE "EXEUPUE: 39 M. £ £ - Met hyl phenY)sul far _pyridin-3 _y:-7HLLpyrrol oi 2
3-dpp rimdine

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




A sol ution of

4-chl oro-7-[ (4- et hyl phenyl ) sul fonyl ] -7H pyrrol o[ 2, 3-d] pyri m di ne [4g,
~Reference Exanple 3] and diethyl-3-pyridyl -borane (2. 1%3)December 2005
tetrahydrofuran (1 SOnL) was treated with palladium tetrakis

t ri phenyvphaapsbne (0. 65g) and potassi um car bonat e (3.pp9@)Bo2/ass Sol ution

was stirred at reflux for 24 hours_g,?_d evapor at ed under reduced pressure.
The residue was partitioned between ethyl acetate 30 and brine. The organic
phase was separated, then dried over yyagnesi um sul fate and then evaporated
under reduced pressure. The reg N(/vals sy ected twice - to flash col um
chromat ography on silica 28eo D 03/ 000695 PCT/ GB02/ 02835 - 48
eluting with a mxture of ethyl gt hanol (90: 10, v/v) and a

m xture of ethyl acetate and 3 50, vfv) to give the title
conpound (2.Sg) as an anor phous id. \WB{ 3b1 [MH]}. LCVMS (Method B) RT W
3.05 minutes. 5 REFERENCE EXAMPLE~3# \w
4- Chl or o- 7- [ (4- m&y| phenyl )sul fonyl I -7I—I—Epyrrol\Mf2 3-dl p3' mdine A solution
of 4-chloro-7H-pyrrolo[2 rimdine (Reference: Gerster, John F. ;

H nshawp saBgiopak S-H(?thostbE{i’rﬁ@thyggmﬂwdlfqnyljl vk yie- (ﬂ_mtngyﬁ—me@whw of
electrg i«

et or ocuel ‘”%39‘“m{g”“&‘;‘fﬁ*‘*’%@!&%ﬁ“"§ (e KRy

sul f onyiP &t} G@L)maS(ﬂz@ Rofessivs Rydroside (24 g)vﬂﬁls reaptiop midurivesstieds ol ut i on of
sodisim By @reus fodiPS8perduite WAL ﬁ]uﬁ(ﬁ@%ﬁpora%@ tndet EHJG@%}ES\{JW AR sul fate

(462nmg) . The solution was stirred vigorously at room tenperature for 2

hour s d¥Hitipned Pstees syl aselatoverndvass. hihe oegetie phate veps seperptosh dhen Phied oyergani ¢ phase
Was S eRidaAds Rt sultdkeid Boh SdporAUBIdTRENGS bR UTHe sl h@a Ated under
reducedg&\%r essus?e The reslljoéue \;\1/as subj (Igct ed to fﬁgﬂ%ptg mﬁyﬁﬁéfbmat ogr aphy
on sil &% 4f-gethe $0l-d-yiO{gims ef adob3-sl-dHpmn (50 50

35 o s M D RS O 0 19 P e

4- M hoU- 6- (5- met hgW 1- et hyl -1 H-i ndoi - 3-y1 7-[ (4-rethyl phenyl

sul fonyl]-7H 20 rrolo 2 3d Wution of
4- et hoxy 6 (5 rret hoxy I =7 - met hyl phenyl ) sul fonyl ] - 7H
i g ffphimidide i n di met hyl f or mami de
(zom_) m 4 3 ersi. n oil) and
et hy| ?@?ﬁ%@”%ﬁﬂ*ﬁ‘ﬁﬁé #*55:“*%%*9 ey ?‘EE%%PY e SRR 1
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




solution was stirred for 1 hour at roomtenperature and the sol vent was
‘evapor at ed under reduced 25 pressure. The residue was partitioned between
wat er and et hyl acetate. The organi c phase was separ at Bd)ecentheni0efr i ed over

. magnesi um sul fate and then evaporated under reduced pressure. The residue
‘was subj awa ehodess f | ash col utm chromat ogr aphy on sil i cacelgsbiigsswi th a

- mxture of ethyl acetate and cycloh ane (30:70, v/v) togive the title
conpound (260nmg) as an anor phous sofl1d. Ms: 464 [MH z", LCVB (Method B) RT

= 4. 39 Qi 8 L 4- hox -6- 5-nethy -1 Hindol-3-

7" 2 ot i L SRl oo, P A oSk B i o

F-l i ggo-éycmam;o-.sﬂ, {g()éko gifa& dﬂ%ﬁmduduhcs@lsg)cuaxﬁ dmofploRydoli® Vet Z513nafpyri m di ne
1. , r e an

_ 1-ter?-{jcuﬁgﬁﬁ%tgo:a%g%}'ﬁaﬁgr@%%xy-] H i ndol e-3-boronic acid [1.26g, 35

Ref erence Exanple 12] in dinethylformam de (40n) was treated successively
wth a saturated aqueous solution of sodium bicarbonate (1 Orm.) and
“pal l&diumtetrakis tri phenyl RESER AMBlg} . 23 Decenber 2005 WO

03/ 000695,RSTH BRI h Chap plxture was stirred at refl ux

for 3 hours_anrd thﬁ%ﬁ?gﬁm%@%gpﬁg@%gﬂﬁ%der reduced pressure. The

1 esi dueA fieiop af4-siarAidayielhe-dinyrimeidine (Refeesncet Gersterd JovaF e Hinsfawe Babgani ¢ phase

was  separaiRRoidll RN Thherh, PUES B.IRRPES fsasf orated under
i PG SRAD S BN

n
reduced pressure. The resi due - was subj ecte r omat ogr aphy
on si | i Yeyrigridinerivg Inkletprogychihem f186%-(2b P72 13h@8 andrramtphBnesyltinplidoridae ( 50: 50,
v/ Vio t Q28lbs) 6 thiighe (11h bas i il T C. M

450 REgER E%CEJ[ B X&K/PEE Gﬁ;éﬁﬁf@%ﬁ'gsoqullm?&')soﬁﬁ? Rydfx ¥ (@QJ ih %te!@éb‘nﬂ),%%ﬁ'

6- | odo-BTaEYigRpnivm splte {842me). | Fiesplytianywesstivies viepromis-apspom tempp2iud -fet2py r i ni di ne
10 To et s Jalifiomfi between ethyl acetat ine, i ;

4- et holxy- 7- [ﬂ( 4- ?ret h?/l %eﬁlgngla)cestt? ?”33?1‘"] -T;IIELO%§!}'? %‘]a?)e[‘%s%e-pgf tf)()ii Fhlerﬁ‘ldrclﬁdne [ 2, 239,
Ref er erftE HaZampmsuliafe qnd theptvappmdrinden redveeqd Beivurp. The resiigCvanasbicaddied dr op wi se

a SOl UtAaSicoRfnnRitbMbtogrhihl DA 4B0alcR RGN ] , Lnert sphere.
The, sol uti on was ,sti%r?g%bgfﬁqagg%&%aﬁgq%mﬁgﬁg?fe%ﬂg Iéﬁﬂﬁ?c?bﬁ%&éf@%mdgg added.
Thel¥ ed® £9:8h Vit 12 ellip Be fidacompound @cfedas asqlmp.o7 14376 LGRS (MethodB) Rest R&ved t 0
reach rngglf%stenperature and partitioned between ethyl acetate and aqueous
sodiumsulfite solution. The 15 organi c phase was separated, then dried
over magnesi um sul fate and then evaporated under reduced pressure to give

the title conpound (2.64q) aﬁmrm]ﬂol id. Ms: 430 [ MH +. LCVB
(Met hod T

4-Methoxy-6-(S-methoxy-1-methyl-1H-indol-3-y1)-7-[(4-methylphenyl)sulfonyli-7H-
20 pyrrolo[2.3d]pyrimidine

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).




B) RT = 4.15 minutes. REFERENCE EXAMPLE 7 20 4- Met hoxy. 7-f (4-methyl henyl
sul fonyl)-7H pyrrol o[ 2, 3-d] pyri m di ne A sol ution of

4- met hoxy-7H pyrrol o[ 2, 3-d] pyri m di ne [1.2g, Reference Bdwphter 895 and
para-tol uene sulfonylchloride (1.77g) in toluene (60n) was treated with a
sol uti on vab ozmodesim hydroxi de (3.2g) in water (30nt), pifbregbkabut yl

ammoni um sul fate (27ng). The sol uti 0Ny Was stirred vigorously at room
tenperature for 4 hours and partltloned bet ween et hyI acetate and brine.
The or gapi a t hen. dried. over nes u fate and
(hen ey ottt ool BREH B polrt P40 Pl it er LSRR 0 L o 11 s
col um mhssurﬁréﬁhgmsapﬂwasoﬂtisonbd lm/veeﬂ: ethyil agtat andwaterg el oxpmtic phﬁse&tahyl acetate

2 an annria g i el sl ol e o ool fpc o oG TR 100

30 REFEREH‘@E@CEXM%EC@MMMWMWT)mlpwdmh@W@ Bmitfurardf ethyliace@ate sid a sol uti on

of sgdi rtio .se 1he,.soqid 29) in
T AL S M R R

4- chl or pAfIF: pyrrol o[ 2, 3-d] pyri m di ne (Reference: Gerster, John F. ;

Hi nshaw, Barbara C.; Robins, Roland K. ; Townsend, Leroy B. Study of

el ectrophylic 35 substitution in the pyrrolo[2,3-d]pyrimdine ring. J.

Het erocycl . Chem (1969) (@LEEREHCH&M@BEEQ) The solution was stirred
6 nd, tF , een et hyl acetate and brine.

2 o] athiln s b5 ¢-d [pprimigine, organi ¢ phase was
Sepas at sk somfie.nomtrmmxpvw-nmgmmyl%mf@v']ﬁﬂtﬁﬂﬁﬂd SdsfmRmapal ed under

.reduced ress e.r ed t f | ash col um chr omat ogr aphy
on si | 1 BelerEe X “‘vﬁ t%e“fiyﬂgﬁ%w?%@m “7?% 80 4B Wi 4 sUHop gFERAne (50: 50,
v/ v) t Olitlyikrivi € lﬁehﬁlei(jtﬂl e. 6mﬁi’ﬁi§tjﬂdt a(naosag;)e e samtloraﬁm &tphﬂummlfb;d hoS: 150 .
9 4 5-Metho
T PN e o e i i RS s st ot e o glwed o
1 1H— i netah r&m tkmperaturé ax(d@anﬁﬁmdag'bqnmmythy)l atetateny hdueatklsoduyr stite@biulon3The
rimdin
25 (B et SRt SRl o mrepssign iceend i evemorsd wer oot noxy - 1 i
dOI_ 3- - pressure to give the title compound (2.64g) as an amorphous solid. MS: 430 [MH]*. LCMS {Method
B Rt = 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.,




10 yl)-7-[(4-net hyl phenyl)sul fonyl]-7H pyrrol o[ 2,3 dJpyrimdine [270nyg,

Ref erence Exanple 10] in dinethylformam de (10nL) was added the sodi um
hydri de (10nmg, 60% di spersion in oil) and methyl i odi d8 Qeeeny2z695) under

i nert atnosphere. The solution was stirred for 16 hours at roomtenperature
and t he s osmndsosvas evapor at ed under reduced pressurepcTlimoi/sisdue was
~partitioned between water and ethyl acetate The organic phase was
separated, then dried over nagnesi um s'ul fate and then evaporat ed 15 under
reduce r Ih fl hr-omat ogr aphy
on sil ?E‘% %ﬁggf’hmwasgﬂ’”%‘%d% drey “" "’Slt“ma%e £ %%3‘%?3’%%°f§r93'1‘1‘§%€ane (50: 50,

v/ v) tcre@cuhmtshea fThe Ilesdttco\mpmhjede((t@ﬂn@)cohmn alnomamwmmlcsdhmr@ withB: 732 W +.

4 ( 5. I\/E %B%.q)f %321' (aﬁetate eﬁ‘lﬁ yf ;Q}i'et (??:;O B}ﬁf &Rﬁpl‘&,% tiEé ﬁ'ﬂ;@ﬁgif}zﬁ% an

yl)-6- (aﬁmfmb&s@xwwlsrocﬂmﬂ%mm (Mztth(ByR =72.39 minutes.
met hyl phenyl ) sul f onyl - 7H- pyrrol of 2, 3- deyrl m di ne A sol ution of
4-cH oro- 6-i odo- 7-[ (4- net hyl phenyl )sul fonyl J- 7H pyrrol o] 2, 3-d] pyri m di ne

[1.72g, Reference Exarrpl e 1RErRRENCE EXAMPLE
l-tert-butyl-car boxyl rret ho‘“xy‘-' IIH-‘ldﬁ”do%e"T%- - orom C aC| d [1 26g, Reference

Exanpl e-2 : - 1380k ey wth a
sat ur at ggmgﬁvlmnﬁpﬁﬂmi&[})ﬁ ; mbl carbonate (9. 1rr1_) and pal I adi um
tetrakls triphenyl phosphi ne reaction mxture was stirred at

ref | ux Fogrsoltionnd ﬂé? Elﬁﬂjowﬁe[(“smt nxbaléfoeﬂhb‘éméqiéwlkﬁﬂ@veﬂmduéﬁdoi 3pr essure.
Th e e organic
e %)gpﬁaz wgaﬁyxﬂég,tqsmfo%g#apﬁt&é\ﬁgg@&ﬁ%ﬂdﬁggﬁbﬁ ﬁégce\ﬁarﬁge 101%}. g

phase en evapor at ed

under rdiraridfarmemids 1 mL) wiypddaddhe sediam esioe (I8ine&0%dlispassior in gi) andimethyl
chr onatg6d:ae. b%nﬁﬁ' ur'ﬁ!enl %&@aﬁ%sﬂﬁe’r@ ghyvgotuho@w@sef&éarf& mmlﬁ; ﬂydomaf&.%e?ahﬁe and 30

cycl ohexane 0, ) give conpound as a gum Ms:
718 [ MAdkthe g Wa(s Reppratgd Bydermdueed@rmww hﬂﬁ%@e Wﬁmm@ewmand 1

4-Chl Ore@h Packd e %&fnﬁ: é)ﬂ‘%ts Qyd PR hetidle BYe: ha&l'éﬁ?un%uﬁﬁt'é arfﬂ&l?en%vé%ra% i mdine
23 Dece er. 2005 000695 PCT/ GB02/ 02835 - solution o

4- Bl orgdey redpeed prstsiRp Tits easidrg wasisetdesied fa frash Wmtﬂh@mtoaa@ypwlmehmm [ 5. 49,
Ref er e%ﬁanﬁi’tﬁ:@@’&hﬁl@ﬁt&h@nﬁ éikfoﬁé})fxﬂ:r(@(fwaﬁ)tﬁ gﬁmhl tifld compd R (WR) Added drop
wi se a solution of butyl hiumin heéexane“(12.1 nL, 1.6M under i nert
at nos p hewphoul kaidsdB Ui3R Mﬂ/vaIsCMS (vethbel %)tRTL—WB(B xﬁmutest% hour s and

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




i odine (8.99) was added. The reaction m xture was stirred at 78C for 2
hours, and allowed to reach 5 roomtenperature. The reaction m xture was
partitioned between ethyl acetate and agueous sodi um s@3 PéctmbeslOfit i on,
dried over magnesium sul fate and the sol vent was evaporated under reduced
pressur ewo gBdossesi due was subjected to flash col um GlarriBelegssaphy on
silica eluting wwth a gradi ent of etl% | acetate and cycl ohexane (50:50, to
100, vlv) to gi ve the title conpound %1 52g) as an anor phous solid. Ms:

f’tAfOE t-put y°| car bo%gfoq%@"m?%gg‘f nﬁﬁngfoﬁghﬁ%‘pw(’gﬁgg HFE"@%E& E?N\@f?@@ﬁ sol ution

03- br onBxamphs{, roityahydrcfolae (96mb}aa[tb®8{’§z lagadded diop wier d selatibnydf betghtigtiuh BOQ,

T eat c0 P P O e i FhePRIG T ShB el 2 ilo b e
| L r eat ediotin¢ (3.9g) w0 Iaalded dhe mhetion muglgd& Wistshirednat +78°1fox 2 hass, frhlioned tc?.lnei:lth?a \t/\ﬂiel st
eepg ngroBllH ?en% lﬁ@vgé ﬂ*e"l’%agtl mu%u e wa\s/\h)artlt{oné:denegweeri e%lﬁg%:eggﬁe a?&l\%gvgsf srgE

m xture was room "Bour and
quenc heslfisysotution, didedi qvwmmﬂsmm@eifa(:d and)gl): sol\?éhevas mapameatmdwee@cafd@mm under

reduce I bet w th etate
(500 m_ }%a% ﬁg%esﬁﬂ%ﬁ%gg %g?%%&h%m 03 S]el?aevxl/glgg ari e é%’/tl gne5| um
sul f at ezcetpld 2advaeiolzgerne (FR1576,ta { & vAv oo givé tbpditﬂmui I(bSZgﬁ)aqmmukphws elidr eam

col our sql LCMS (Method C) RT = 4.07 m nutes.
REFERE%%E %%W%S &W%ﬁ%‘#‘lﬁ% i ndol e-1-carbox -carboxylic acid,
terijg bu | ester 25 A solution of 5-methoxyindole (1Qg) in dry

di met hyl formam de (150 nl) at anbient tenperature was treated with brom ne

(4 n) dropwise ensuring theREEERINGEENAME2not rise above 30C. The

m Xt ur s ] : ethyl am ne (28 nL) and
- 4-di me"t31 Z/ngm frh{“(r)pyrl gilrﬂr?{(aﬁér u@ o 3\”%&%%&% ay sol uti (()n of :
di - t er tABistey FQi‘Pt’é‘&P%‘PT@E?@-(@@Q’}Y-WPI%IHMMBWWItér’bblrtﬁmtdéﬁ(gﬁafmye and
st
SUI T T i Nekaiis 1@%&&&2&5@5&@8{@@0 i), &daéfnltﬁagapgaé%%ﬁﬂ{ mg@%&%@ﬁy{ﬂg he was

evapor ated and the residue was partitil ate (250
mL_) 15an dthexerpaled to AO0° Crang themated apith @ selutioa p - busgdlithigmtits esaresi (M h2. ﬁv.lhyl acet at e

(100 Jphase washe om_), t hen
wth oA ORiER AR AR SeECREtn A Rt OR SRt P n Rl
evapor de werm skivdy toeminderapersige sueb] ket &d qtlﬁ)lc:kieldihﬁthe adnitiod ohice( og)nﬁheogr aphy on
silica i nde ¢etate viv) to
gi ve t0 éealﬁ'%;% eﬂg%‘%gﬂ%dr%}dé ?l%%{?]:ﬂ'g%surg grl&gﬁéc'} g T Our sag %{“s”('ﬁ 8tw 3%68& lﬁé 112C

(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 ' '




35 23 Decenber 2005 WO 03/000695 PCT/ GB02/02835 -52. IN VITRO TEST
PROCEDURES FOR SYK 1. Inhibitory effects of conpounds on Syk ki nase
I nhi bitory effects of conpounds on Syk ki nase were det e¥3ferrmlierd8isng a
time-resolved fluorescent 5 assay. The catal ytic domain of Syk ki nase

(resi duewoABAbsd635 ) was expressed as a fusion protepprighoyeast cells and

purified to honogeneity. Kinase act i_g/:jsty was determned in 50MM Tri s- HCl
- buffer pH 7.0 containing 50nM NaCl ,”5mM MyC12, 5nmM MhC12, | i M adenosi ne
~tri phosphg i peptide Biotin-( :

13- Al ani ne?‘gg)ﬁl ﬁ)%%@%@m% reactions were term nated by the
addition of buffer containing 0.4M KF, 133nmM EDTA, pH 7.0, containing a
st rept ayi il XLERR oE R HIALt & ik nonocl onal phosphospecfic anti body
conj uga Eu-K). Features of the two
f | uor ophlbitesy effitts F@Bmpryddsien Sk lirage Wiry daterminediisivi b ling-reabivelfluprestrtti cancer
Resear ch,,, 1997, 17, pages 3011-3014. The specific long tinme signal of
XL- 665, produced only when the synthetic peptide is 15 phosphoryl ated by
Syk, was neasured on an LJL Bi osystens Anal yst AD m cropl ate reader.

- | nhi bi tq Qf:gﬁ': ' i TRRY he i nyention. was expressed
as perc%%?%am]%fcidﬁrﬁéﬁ%l tl o‘lr?n%) (r\(ézz\‘d’é‘?\utgsr‘gfa acgt1 vﬁst% {(Presﬁs(%ia%ip 2 PR Y8 bsence of
test. ccﬂq*b?cﬁu%miﬁe@@rht)ﬁn@ﬂﬁhéw- Iginasé ectivigvag detpmimedim S6MM Pre-HO befet pXA.0 i nhi bi t

syk actj wi:t: i i h i cr.onmol.ar ,t0 an | ar.
e pect aPlubile SoNACPRRA L SulABRE, S et R B Bt DR Tty i e
| Cods  ipRptidb BiokiR Y Alahing); FEHINERP- NS, %%Qeﬁédﬁ@%le?émin%fd @Qﬂl‘;é adfiflad Jduced de

“granul ation of Rat Basophilic leukéma L cells 2.1 Ce culture, Tabelling
of RBL-b2H3 condining G KFel3BnMEDIYe pHI7.0asiaiing 2 SirepBlidin 2H$6C@hjugatddng amai nt ai ned
in T75 . O/g;gg n assaged _ever - ays...To harvest
cell s, @%ﬁ&? lrpg%)%?o%%éﬁ%h?% usﬂé‘]&gt[egtogielr’]rg P (PIRIE g@o%ﬁ%ﬁ'rgst%gﬁ%@ m trypsin
i s adddWiorephoac-665lapdRy-K canelgiven GuB Mathds ebdl., AnibancecReperchf 1968 17,p6ge2 i nut es.
Cells Ao f .a_ I i th-14 dium. s down . at 1100 rpm RT
For & DRAENEE Qb8 h0ufle SHRE 45 oBathood BBY BB RIRITy 30 by
addidng ph¢splwkyldby Sple mias ineastrerontap Ll Biogystdds Abalyef AR edidraplatedQbr. Gfhibith| s ar e
added to?sﬁ@&ﬁity\@llﬂl co%fpo@lds of the invention was expressed as percentage inhibition of control

~ activity exhibited in the absence of test compounds. Particular preferred compounds of the invention

inhibit syk activity with IC5gs in the range 100 micromolar to 100 nanomolar. Especially preferred
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




flat-bottom96 well plate (40,000 cells/well), and the plate incubated
overni ght at 37C and 5%C02. The next day conpounds are prepared in 100%
DVMSO at | 0mM Each conpound is then diluted 1:100 in adsBseetisf308F and t hen
diluted further in | % DMSO assay buffer to obtain final concentrations of
0. 03- 30Mw@Bloomssay buffer is added to each well, fol Ipgwegkobyrssds Q.| of
diluted conpound. 35 Incubation follgns for 5 minutes. 10[d of DNP-HSA
(100ng/ M) is added to each well and 1 ncubated 23 Decenber 2005 WO

03/ 0006 2 - 0 r. 30 m.nut.es. As. qgne
control %g?%é%ggrgﬁg ho Jg%or‘r]gg?j%él)q 'iggﬂdasg)é} e[ﬂ% g Oélfrﬂ )6Sfad§eaé‘f?%et%g

det er mi wels tate@tmificcoRBrelRase ASs BRErRETrok; 8dH buffbr. insBd8lof DI BEA IoRgdieacktof DNP- HSA

- to anoth S aof . well o determ ne the assay background. After the 30

i nat s BT T DB AL s gaier 08 ST 06, vl |
plate. tAdsdubdlo Sieparallphte. Bad STE upiRdtint RleadhRveB SBAVsdY AibE. AdF@o POl d Of
subsjrat solqtitlon to each and i ncubate at 37C for 90 m nutes. Add 50l

wel |
of O 4 TWPYPY &9vien &aeh wdhind Boubpts pf 37 Helor ¥aminytesn Add 80 BED-HMadysing s read at 405

nM on  asolMEbreIs btbifthe RS BR tRAMES 1§ AMPYE 4858 o AbRculf BBGLes s%c%lvﬂﬁ'z%“ ation of
results 106&%% The nean d SD of each set of triplicate wells was

cal cul Ry i) Maxi mum response was the positive control wells containing
antigen (I OOnglnL) but no conpound. (iii) M nimmresponse was the
control I's .containing buffer (no antigen) and no conmpound. 15 (ivV)

Usi ng t%’%@é"“gﬁ? &sYS the maxi num (100% and ni ni num (0% val ues
respectively, the experinmental data was calculated to yield a percentage

of the i mum response (designated % control). (v) A dose response curve
was pl dﬁﬁﬁam%?ﬂ& eﬁc&%og‘f‘iﬂi"ﬁféw%ﬁﬁéﬁﬂﬂhms cal cul ated using Prism

G aphPag) Madimhw@fcspon vaBihB bdsRRaEontreiaRlls RAMAME St fRe i paRa! ysis. 20
Conmpounds of the invention inhibit antigen-induced degranul ati on of Rat

Baspphicf"?’?:ouf’%ukem a (RBL) cells with EC50s in the range 100 micromplar to
1 m cr qnpMatimu JesBRSERRNe 3P 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.




WO 03/ 000695 PCT/ G802/02835 - 54 WHAT IS CLAIMED I'S: 1. A conpound of the
formula 5 5 R2 wherein Rl represents hydrogen, -C(=0 NY1Y2, -C(=0 -CRS,
-S02-NYl Y2, -S02-R7, -C(=OR7, or Rl represents al keny?3Deggdriberdpfoxy,
al kyl, al kynyl, aryl, heteroaryl, heterocycloal kyl, cycloal kyl or 10
cycl oal kywabiwpbses each optionally substituted by one orpchR/paessups sel ected
fromaryl, cycloal kyl, cyano, hal o,_speteroaryl , heterocycl oal kyl, -CHO or
a'5-, 6- or 7-menbered cyclic acetal “derivative of such -CHO, -C(=0 -Nvyl
Y2, -C(§Qx %Lﬁ?%is'm’ N(R6) - C(=0) --R7, -N(R6)-C(=0) -NY3Y4, -

N( R6) - SO02- - -S02- NY3Y4, -OR7, -C(=0-R7, hydroxy, alkoxy and
carboxy; R2 represents one or nore groups selected from hydrogen, acyl,
al kyl engdi ox nyl oxy, 15 al kynyl, aryl, cyano, hal o,
hydr oxy?' hetﬁ‘e/‘F’%‘S@'rm%ﬁfzBy gj[fogj?&g%ycl oal kyl, nitro, R4, -C(=0)-NYIY2,
-C(=0-0RS, -NYIY2, -N(R6)-C(=0)-R7, -N(R6)-C(=0)-NY3Y4, N(R6)-C(=0O -O0R7,
-N(R6) - S02- R7, - N( R6)s- SO2- NY3Y4, -S02 NY1Y2 and -ZR4; R3 represents H,
cyano, halo, hydroxys nitro, R4, f 2, R4, -C(=0-0R5, -C(=0-R7,
-C(=0 -NYl Y2, -N(R8)[-C(=0) -R4, N(F -NYZY2, -N(R8)-C(an)-0OR5, -S02
NY3Y4, or 20 - NGR8Y~SQ2-R K3 pf/esents aryl, heteroaryl, al kenyl or
al kynyl , each op hstii ad by one or nore groups selected from
~aryl, cyano, hal o dgl ergaryl? heterocycloal kyl, nitro,
-C(=0)-NYI'Y2, -C(=Cj¢ " ORElN -\ T¥2, N(R6)-C(=0-R7" -N(R6)-C(=0) -NY3Y4,
N(R6) - C(=0) - OR7, -N(R6) - sip- R7, NgR6) - S02 NY3Y4, -S02-NYl Y2 and -ZR4; 25
R4 represents al kyl, cycl oAl kyl oR cycl oal kyl al kyl each optionally
substituted by one or nore groups selected fromaryl, cycloal kyl, cyano,
hal o, heteroaryl, heterocycloal kyl, hydroxy, -CHO or a 5-, 6- or
7- menmbegeeicycl i ¢ acetal derivative of such -CHO, -C(=0-NY'Y2, -C(=0 -OCRS,
NY1Y2, 23 Decenber 2005 WO 031000695 PCT/ GB02/ 02835

R! represents hydrogen, -C(=0)-NY Y2, .C(=0)-OR, -80,-NY1¥2 , -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,




- 55 N(R6)-C(-O-R7, -N(R6)-C(=0) -NY3Y4, N(R6)-S02-R7, -N(R6)-SO2 NY3Y4,

-OR7 and -C(=D)-R7 where R4 is optionally interspersed with a group

selected fromO0, S(On, and NR6; R5 represents hydroge® Peatubg12005] kenyl ,

aryl, arylal kyl, heteroaryl or heteroarylal kyl; R6 represents hydrogen or

| ower al kw0 g3/0b06B% represents al kyl, aryl, arylal kyl, eyveiaaddeyis,

cycl oal kyl al kyl , heteroaryl, het eroag%l al kyl, heterocycl oal kyl or

het er ocycl oal kyl al kyl ; R8 representS™hydrogen or |ower alkyl; Yl and Y2 are
eroaryl or alkyl

i nd d | h , | k [, | | kvl

o et AR B T 4 AR S0ac ot S B S PR s v1 . hal o,

het | - =0) - NY3y4, 10 - =Q) - OR5, NY3Y4, N - O -RY,
NG RS L) Aot M TP 5 SRR Fo Qe ORI Yo £ 1 o) o
- NY1Y2 f | i : Y3 Y4 i nd dent | hyd ,

ol Kome Bkere ot ol ke M oY oty er hbaBao o 09°

het er oage/lAbdeut hydged H%vRF kR - NY3Y4 may forma cyclic amne; Z represents
0 or S(ON; 15 n 1S zero or "an integer | or 2; or an N-oxide, prodrug, acid

bi 0i% 0SR eepreseith sikytpaed uhildial, oyl atke b plcbhikgalsd  hete@bryls Bdterariyiallgf, such conpound;
" or an %}%icdcg agc%oo rug. .80 ?aili(y%qbi oi sostere of such salt or solvate. 2. A
co’rrpouncﬁ= Qe ?’ é &) élfzgflﬁﬁ erein 20 R is hydrogen, Cl 4a4l,

ClL.. 4a|R@’&pr§§éK%§ﬁ3}d¥déE61ﬁd§lﬁ%rh .0, Cl4al kyl substituted by hydroxy, Cl-galKkyl
substituted by -N(R6) C(=0O) - R7, Cl-4al kyl substituted by-C(-0O -NylY2, or

cycl oal Klydnd YRyte indspengdntly hytdenger yikényki arplxgyclodlkyl Acemagpibn nlitylaptamaiti ng to clai m |
- Wwherein Rl is hydrogen, -CH3 -CH2CH3, -CH2CF3 or 25 -CH 23C4(:O) -N 0. 4.
A conpolPrERd bp prsiof Brofe groupselrgied Hfgeand; slophetgraanyh ey et COMNY-X c onpound
~accqy di_ 3N £ _Qf6C e'bgwl_ 4. whersin Rl s,carboxy or an acid
bi gﬂos?@@ﬁyﬁgy,ﬁgﬁ %; u ’sylhgeltég%%@@gar%?§ gt’er oaryl, or R2 is
-OR4 3QEN NGB YRG 4 BRI KHL rrond R 14D i .1s.al kyl or cycl oal kyl al ky
substi tu% eat); one or (?mr’eo ﬁy rm(])pxy 23 B\é@gﬁﬂ%gﬁ‘%ﬁ% 03/ 000695 :
PCT/ GBOZY {143 3re independently hydrogen, alkenyl, alkyl, aryl, arylalkyl, cycloalkyl, heteroary! 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




-56 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 substi t utdcenpgr 200 =0) NY1Y2
or RRis -C(=O-Rin which Ris alkyl, or R2 is -C(O-NY1Y2, or

- N( R6) - Cwef3/obibes 6. A conpound according to any one ofpcglg@oiesiks to 4
wherein R2 is -OCH3 or --CONHC (CH3)L, 2CH20OH 7. A conpound accordi ng to any

one of clains 1 to 4 wherein R2 is - -8. A corrpound according to any one
of claims I to,7 wherg:\1 n_10 R3 is hydrogen, cyano, nallﬁsubstitut ed
anyl, oBPWERT & i AT OB by ARSAT ogs gy EralPRey iwedkt by one

nor e t V) I Y2 K ubsti tuted
o5 S HISL R gy Bhef e SRR AP G i MR iy B o
accor dl@gC(%)WYb%ERb:E -@0)-KE vihidh@R i€ albh1 8dr &P 2 B30 whwr&gqnﬁ) G¥O6Y0,
pyridyl,, 15 trifluoronethyl, -CH2-CH2-C(=0) NHCH3, -

-C(=0 - li:n’-i-C(CI—I?,)Z CH2CH or 10 A conpound accordi ng to any one of clains |
to % wherein R3 is -OCH3. 11. A conpound according to clai many one of
claims | to 10 wherein R2 is attached at the 5- 20 position of the indole
ring. R8 12.A campempadtndingccy chienng clitms Amy4 OReioOR2 Bl-Wosod to | | wherein the
group is attached to the 3-position of the indole ri né. 25 13, A conpound
accor di AOONHC (dig) [od,omhi ch is WO 031000695 -57 Me 00 U 23 Decenber 2005
PCT/ GBC2/ 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

accept ablc_g.a carri or excipients. °

Ci1,0H

o )
CH,OH
[ MeO Ar 2 ueo

10




16. Use of a pharmaceutically effective amount of a conmpound according to
any one of claims 1 to 14, or a pharmaceutically effective anmount of a
conposition according to claim15 in the manufacture of 23 Dgesmbgi A% ent in
the treatnment of a patient suffering from or subject to, conditions which
can be aebdy000683 ed by the adm ni stration of an inhi bipgc@rcpetnisie catal ytic
activity of Syk. 17. Use of a pharmaggutically effective amount of a
compound according to any one of clainms | to 14, or a pharmaceutically

ef fective ampunt Qf a conposition according to claim15 in the manufacture
of a nedi cAnehtyl n t hgt r eat ment  of i nfl anmmat gty di sease in a patient in
need t h¥g 18,2 Use of }a pharmaceutically effegtive amount of a conpound
according to an mins 1 to 14, 9C8% a p aceutically effective
amount of a conpg 3 [ ' [ e manufacture of a

medi cament in J he tn Q0 t of a patignt § i ng from or subject to,
condi tions whi clg”cCaml be>&ngl i or at ed by #Fhey ad st ration of an inhibitor
of the catalytic achuV|ty of . FAK. 23 Decenbér 2005 WO 03/ 000695

PCT/ GB02/ 02835 -60 19. Use of a phar maceutical |y effective anpunt of a
conpound according to any one of clainms 1 to 14, or a pharmaceutically
effective anobunt of a conposition according to clain115 in the manufacture
of a nmedicanment in the treatnment of a patient suffering from or subject to
condi tions whiciH®¢an be aneliorated by i ni i of an i nhibitor
of the cq,tcggytic ivitybggcgl?lg. 20. Us y effective
amount of] a*conmpbund accordi ngtp any o ‘

phar macgUNca ‘ \

thermnm.a -
from or subnect to,Zconditions R |&h can be anel 6ratled by the

“admini stratidh of ansinhibitor of th® catalyiic activity of Aurpral . 21.
Use jof a pharmaceutically effective anpbunt of a conpound accordlng to any
one of clainms 1 to 14, or a pharmaceutically effective anount of a
conposi tion acc#i ng to claim 15 ¥ the manufacture »qf a medi canent in
the. treatpent of g£a [ 2.. A use according
to clai m[T7 wher sease i 5 Fe¥ R fl ammat ory

der nat agl 3 H°C 1 hi Nigt TSy et T joint

i nfl ammtat Lon.” 28 A use adcopdi e &
di sease ¥s a$thna, psoriasis, rmati ties  her pét i Bor ni's, “eczem,
necrotizi ng Vasculitijs, cutaneofis vasculiitis, bull®us dlsease allergic
rhinitis, allergic conjunctivitis, arthritis, rheumatoid arthritis,
Tubella arthritis, psoriatic arthritis or osteoarthritis
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24. Use of a pharmaceutically effective anmount of a conpound according to
any one of claims 1 to 14, or a pharmaceutically effective amunt of a
conposition according to claimi15 in the manufacture of3'&ctddi ¥dhent in
the treatnment of Chronic Qobstructive Pul nonary Disease, in a patient in
need thereof. 25. A use according to claim21 wherein the cancer being
treated is colorectal, prostate, breast, thyroid, skin, colon or |ung

cancer. WO 03/000695 PCT/GB02/02835
-59.-

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.




23 December 2005

WO 03/000695 PCT/GB02/02835
-60-

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.






