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1 KINASE INHIBITOR 5 CROSS REFERENCE 10 15 FIELD OF THE
INVENTION 20 This invention is directed to substituted azaindoles, their
preparation, pharmaceutical compositions containing these compounds,
and their pharmaceutical use in the treatment of disease states capable of
being modulated by the inhibition of the protein kinases. 25
BACKGROUND OF THE INVENTION Protein kinases patrticipate in the
signalling events which control the acti\O/llation, growth and 30differentiation
of cells in response to extracellular mediators and to changes in the
environment. In 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.Hardcs
and T.Hunter, FASEB. J., 199K IRASEIRGHRBErBRG]. The serine/threonine
kinases include for example, protein kinase C isoforms [A.C.Newton, J.
Biol. 35Chem., 1995, 270, pages 28495-28498] and a group of
cyclin-dependent kinases such as cdc2 [J.Pines, Trends in Biochemical
Sciences, 1995, 18, pages 195&85& ﬂ'eﬁ_ﬁ(gﬁaﬁ kinases include
membrane-spanning growth factor receptors such as the epidermal
growth factor receptor [S.lwashita and M.Kobayashi, Cellular Signalling,
1992, 4, pages 123-132], and 2 cytosolic non-receptor kinases such as
p56tck, p59ffn, ZAP-70 and csk kinases [C.Chan et. al., Ann. Rev.
Immunol., 1994,12, pages 555-592]. Inappropriately high protein 'kinase
activity has been implicated in many diseases resulting 5from 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 transdgﬁn@g)oéji@%mwr downstream of the
kinase. In all of these instar ; SEle Inhibit f the action of the

10kinasc might be expected to have a beneficial effect.

This invention is directed to-substituted azaindoles, their preparation, pharmaceutical
compositions containing these compounds, and their pharmaceutical use in the treatment of

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

BACKGROUND OF THE INVENTION

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 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, J. Biol.
Chem., 1995, 270, pages 28495-28498] and a group of cyclin-dependent kinases such as cdc2
[J.Pines, Trends in 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
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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 15IgE receptor, FccR |,

in mast cells and 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 d?main of the receptor lacks

intrinsic tyrosine kinase activity. However, they interact with transducing
cysodalii ARt ENDERIR 458 Ine PRPFE Vel Ot'g

(ITAMs [M.Rééi?h,_ Naturﬁ%%%%%%??égﬁtgézg,@%%%? Qﬁ?gégg Kb [C Chan et
Al AR R 5% HBRUD0tnd 9% 2l BREELIAFE%I the FceR |, in the 4-subunit the

of T cell receptor (TCR) and in the !gat and IgG 13 subunits of the B cell

ceptor R). [N.S.van Oers and A.Weiss, Seminars in Immunology,

'"%%’éﬁ?%‘é%&éé‘zéﬁ%%%&%% 175 Bectimplicaleriin iy Siseates iesuking
froay Abvioresiticalts larefupodeph Thilaia phbYrREURIRRBIP I NSRS 1P Rifple by

e class of tyrosine kinases that have two

famil Kk bel t [
il PEpopEh Z’é’?/ ‘%e@%ﬁ’% Lihe kipgsaselated onmramplatayautation, over-

tande
expissitin o IpprGriatelactoimoDUTANYShApIEE afiytiie- 'JAM&@%HE@ A a
c -(r)plen%isa(t)?d as'tc;giation ?ff Syk with an activated receptor stimulates S)?k
inase acﬁ’i%j" AHIGLARLPArtcpating, in thadrarsdnetionref wenal Sysideficient
downisereamest! the kineveamkalionte I8 AR SHISE RN IR ISHS. 8% tion of the
ki |m%(_)l{§%‘n%é30tal{§qet or the develogment of mast cell stabilising agents
TN R8I B RSFiEd SR haveroepmengiahefiest. 0595 2605]. Similar studies
have demonstrated a critical role for Syk in BCR and TCR signalling
MASE Nature,.1995, 378, s 303-306, (1995) and D.H.Chu et
> '[fff “eﬁrﬁﬁ%f’&}g@é’éﬁ‘ Sk s thagisexarestehin o yRrigeeo!
heragippeirsico-tllts andoiaxl dssemialnaaiis el é@sw@éﬁ%pcuug'i@mh en
rec M;Qéﬁéﬁi\grouseﬁ etal.,_di E;(ﬁ). Med., 1996, 183, pages 140 -1414ﬁ.
espite the Leyr%?g"&c By kPl Hvetahiely sasissgiagiofthediighsatfinity
IgBxreoepros tRoeR I e e 36lis ih B Y ¥Bieh 2 Wi diRan mils) !
Tyo 5 adaptor proteinljc,t BE%K B %ell Lque@%ﬁﬁn@F}%}mﬁ oS-

effectors.
Theasﬁﬁngﬁ_w YSH0R KAy BYFsCTS Wenashdiand B sekyheie Bovstisrafedtmast The
liganellsiningelokivaity o1k REdEpIOE RIBKIGREHIR ' it

downsﬁgeam @ﬁectora[m;ﬂai e{‘%L, Imfu%&i%%ﬁoa?ggggsﬁﬁggxﬁsthey

integﬁzcti V'R FROSHFRE Sy Wé‘ia&mtﬂ'mﬂmewem?@w,mgipp&gw activation

ARGEFARG] [NDRadifRRIRY K 8 le in the CD40
oSS e e e ST B 1R o

ignalling pathway, which plays an important 1 pro
the B\%’Ea r@%‘l’ﬁ]t.? 9f, "F?\ﬂ%&.qu%-mpﬁé@e@fﬂmmquoxsmcls)fmmhanhe
IgGhxaivd: ip Shsuastivatingoldl | via the low-affinity 19G, .
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B9k paacs, At 235 blpes birding 8f abfi fencakiadhiemier ks ehe

[ i inase invalved in i in-medjated
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EBiRdR tlareafl é)ﬁasmﬂsxamahwmm\ge tgmdgm srpmamwgymgg%z_)mams and

c e dependent.on integrins binding to
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Hipsdintediastesiationof $ikivith Yoatth e d sefipior sanmditbeSYRIARESE Btivity

and @&gﬁ@gﬁgﬁ%@gﬁ%ﬁ{g‘ﬁ%gﬁg@te poorly in response to chemotactic
signals and overexpression of C-terminal domain of FAK blocks cell
spreading as well as chemotactic migration (Sieg et al, J. Cell

In SyReieficient R, hiat 261 GRAHLIRISNA HS Gell, 1997
tar e?Fdr%}%lazg]l%; in addition, tumor cells treg?etgd\’/\%gh %\%gn@’t?é&ggés ah important
B OligonuclaGtRsacts fmast seiL¥ahikising agents (R Serrael e fpessse 1098, 13,

onuc

pagcazW@@Wﬁrﬂlﬁ@hﬁi%@a%.&éﬁoﬁ@@)teﬁ%'érﬁi%ﬁll?@?e%?@ﬁ?ﬁ%@b?ﬁgd TCR

. gverexpressed in prostate, breast, thyroid, colon and lung cancers.
sg“ﬁ%\’?éﬁéﬁé@%?&%%%‘ﬁ%‘rﬂ%& iR PRgEH0R13086 (178 kandoPsHiEmpetstiating

the most aggressive phenotype.
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30 Angiogenesis or the formation of new blood vessels by sprouting from

the preexisting vasculature is of central importance for embryonic

development and organogenesis. Abnormal enhanced neovascularization

is observed in rheumatoid arthritis, diabetic retinopathy and 4 during

tumor development (Follunan, Nat. Med., 1995, 1, 27-31.). Angiogcncsis

is a complex multistage process which includes activation, migration,

proliferation and survival of endothelial gells. Extensive studies in the field

of tumor angiogcnesis in the past two decades have identified a number of
InfRRIANE AL REIRLS dNAIIEING KIPARR YL PERRS &S RRAGIIFSHIRSIE BERWERG in

in the discovery of many new anti-angiogenic agents, including KDR
PNk UL BRAARRIFe Wodrer i WraSF diese et lidntise edn 1996

184, @Lgce@na@ﬂfﬂawm&ﬁﬁ\aléfé%on%?f%@%%%ﬁa&eagiﬂafw&ffd%ea?]bétgﬁémng,

may be used in frontline, adjuvant and even preventive settings for the

litgss i e v e meshonismiyruhice Syk drasmitafpreisamrificesinT wo
adIOMASIeING SANRO@ e IaNAkePialsiRSISRYY hHave perHARHRdABwn to be

lﬁast and drosophila. Disruption of these proteins results in chromosome
supnatey RiGxkoR Brrslinarbpurcellsdriristilyind kaychssamesiwaed o interface

SHHNARPEAVRSIRAIPURRAYIATRIIAREES, TRMURIGETRY$I8, FAPdTSOPY ang
respectively, which are required for centrosome separation and
L-Bh’?%ﬁ%ﬁw@%ﬁ@@éﬁé&@r@ﬁ%&%%lm b36EA436ThiI Insddition Syk

apfRAR OpHDRR AR shaIe RITRe ¢ YU RLRR AR SR @S Bnportant

termed Aurora2, STK15 or BTAK belongs to the seriné/threonine kinase
rofe i celiqunbfertiandhbRasis gial AbksmMedo 1984 hi.angds b tlin

human colorectal cancers (EMBO J, 1998, 17, 3052- 3065). It has also

been exemplified in cancers involving epithelial tumors such as breast

Sykaip duitheninvel vegvia Aswediivatigmof platelstiossimatid »iinbiolewvaifatity &G
acauti s, inpart] e.ability o inhibit
redaidRRle _BM%%?%@%R%ﬁmg&%%%ﬁgﬁég%ﬁ ff},l rﬁﬁl{é&/g 1995, 311,

protein kinases, more particular
(PriPbriey Al 78 hdole compound is related to those disclosed in United
States Patent 6,770,643 but is not specifically disclosed in that patent. 25
SUMMARY OF THE INVENTION The present invention relates to a
Fogglathasiur kimesed K ispaqmeserieabiiesing kinespiavwved inonfsestirmpdiated

si g eRfs e AoR AR A S YA KA GRITIRIMO it S ks 1S QY E tac s and FAK

Invention is also directed to a pharmaceutical cOmposition comprising a

acivation ardiityosinepirsohaiatior v boerushawntia wempalinspst forpaula
depdRicR BiE HIBSHAL BIGYRRYA &ameéﬁai&aiagMEti ARSI ¥ 1 Bdies

patient. The invention is also directed to a process for preparing a

SURRSA e iicpetiagsis thatiFtnirtihitersiesld he psefvdimeancentraatiaent. of or example,
rARELIBAERBLE RS REER GIERIE R prion o
C—tgy_ninal domain of FAIQ blocks cell sprgadingg as welrlJ as chemotagctic migration (Sieg et al,
J. Cell Science,1999, 112, 2677-2691; Richardson A. and Parsons T., Cell, 1997, 97, 221-23 1)
; 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
expression of FAK is directly correlated with tumors demonstrating the most aggressive

phenotype.

Angiogenesis or the formation of new blood vessels by sprouting from the preexisting
vasculature is of central importance for embryonic development and organogenesis. Abnormal

enhanced neovascularization is observed in rheumatoid arthritis, diabetic retinopathy and
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the corresponding N-oxide, and the prodrug; and a pharmaceutically
acceptable salt and solvate (e.g. hydrate) of such a compound; and the
N-oxide and the prodrug; together with one or more pharmaceutically
acceptable carrier or cxcipient. BRIEF DESCRIPTION OF THE
DRAWINGS FIGURE 1: Reaction scheme for making a compound of
Formula I. 6 FIGURE 2: Mean ankle joint diameter of rats injected with
collagen type Il from bovine nasal in Frgund's incomplete adjuvant and
treated with A003397769, the compound of Formula | (3.0, 10, or 30
durivgglkgnior. del&lopmday(Bolikifarg Naka2d., IWsan1ankls i QI sRREIRES 9% complex
m{&ﬁn}ale LEW rats sensitjzed by intra-dermal injection of collagen in
rE UG R RESBILTR ‘e R AL Vel T St0ins Rip  Berabiay e sueyival of
endmielédbadiisclktensive sbidies 21 th fleld BERuin ARSI ALRONRH PRIPRvo decades
ha%aliﬁo of §%ne surface to bone volume) in the calcaneus of CIA rats treated
|

RUBS33 PIBETR% 8PS fAtERS FnadiesUstagses, preteasanrnd jolagrins
resulanmeiethel disteveio UeAaniiRGP agandoperic MWL K| IR inhibi
fF eund's incom Ieit% adjuvgnt and treaétg%%with 06%3\49@%%%?3@%%8%%3@3 some
° m%'éb BF ﬁ*PESPﬁ‘Sﬁ HadenFintrrMreaivntierdlekmenoptaCanghraasmentey. 1997,
23 163U g ap rdfoereli A nthiBROH M AHHONEN il & ' f -
SYK é(?h'bitorr%?g%033197769 3.0 rf?g;”/blg bid.), asgf\?/lﬁ)ﬁr?(’)?ﬂﬁrg%; %ﬁig‘gﬁ Heventive
setingh ﬁél?o‘?‘i‘\ﬁﬁﬁ‘?‘?@f’eﬂﬁé?ﬁé&‘éﬁb offrlgmensicss FIGURE 5: Mean ankle
joint diameter of rats injected with collagen type Il from bovine nasal in
Freund's incomplete adjuvant and treated with AO03397769 (10 mg/kg)
SeveharsieiR oS SmRoMRERR st seatioqmandsrndlansien) ohavedie
idethifedih SassLh@aRdbophilLonaapad-ie Mable'sroRRIANINAS NSS!
. SYK Inhibitor, AO03397769 (10 mg/kg b.i.d.), 20 as Monotherapy or in
MISHASHLOAARN MR @ discuatsdanidies. FAmortheserindysists thelel | and
rEfORIAREERINPERERR S 3RS VRLHARM =alc of CIA
- rats treated with A003:397769{%%9f0§mg/kg)@z¥fg§}§%lr ‘i’?\gfgﬁﬁna%n
CenTRIPIFFRIRUICRAYbChEMOS TSR F QWREMaMeemadrgUe ¢6ivast Ipl]
waﬁt@éﬁ@ﬂl@rcﬂflfﬁﬁdﬂlﬁﬁ%tm%&w%%}aﬂg?})}a{gﬂ@lp%}ﬁg?ig“as,séallezll'pned Aurora2,

Freund’s incomplete adjuvant and treated therapeutically wit

STk boesBTMobelonpwiodimsengaidmsand)ciinasddynidythBisehhfiletyadhdviedithat
OV ) bt ) |
Aurﬁfﬂd%&ﬂéﬁé@ﬂ%ﬁéaﬂéﬁmﬁﬁ thfs g&?ﬁﬁ%ﬁ&% 455‘?353%% 7,3052-

Injection of Collagen in Freund's Incom uvant
3063 Abbrn alse brsougaplificd in cavesagevohingietholinl BIBIDREB 2s breast
canédpalysis of bone erosion (ratio of bone surface to bone volume) in the
calcaneus of CIA rats treated therapeutically with AO03397769A (10 or 30
mg/kg b.i.d.). 35 FIGURE 9: Effect of the compound of Formula | on rat

WeWello ikl ot PSRRI AL B MBS IR A R

concentration. 40 DETAILED DESCRIPTIO
properties; in particular, the ability to inhibit protein kinases, more particularly, the ability to

selectively inhibit Syk kinase. This azaindole compound is related to those disclosed in United

States Patent 6,770,643 but is not specifically disclosed in that patent.

SUMMARY OF THE INVENTION

The present invention relates to a compound of formula I:
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Thus, in one aspect, the present invention is directed to pharmaceutical
compositions comprising a compound of general formula (1): S which
also may be known as:
244-(7-Ethyl-5H-pyrrolo[2,3-b]pyrazin-6-y1)-phenyll-propan-2- ol. 10 In the
present specification, the term "compound of the invention”, and
equivalent expressions, are meant to embrace a compound of general
formula (I) as hereinbcfore 15described, which expression includes the
prodrugs, the pharmaceutically acceptasle 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, and solvates, where the context so permits. For the
sake of clarity, particular instan? s when the context so permits are
sometimes indicated in the text, but these instances are purely illustrative
and it is 20not intended to exclude other instances when the context so
permits. Abbreviations used herein:  ATP adenosine triphosphate
ZEDTT dithiom{reitol PgS hosphate buffered saline_ 8 As used above, ]
2 ZHEFIRRETRYBLY BriE°BE E‘r%ﬂi o BIA & DERTRG thECRSAOH Ry BT MAL its salt
opiRgiytiiagndicated, shall be understood to have the following meanings:
"Patient” includes both human and other mammals. 5 "Prodrug” means a
compound which is convertible in vivo by metabolic means (e.g. by

Thydﬂobjlﬁish 19 As6 @@ efpimfjmb#b?dﬂibaﬂzw?;iimmnw@l@ﬁﬁh%@e&mund of
example an ester of a compound of formula (1) containing a hydroxy group
fomayies ﬁ%&w}hﬁﬁ‘effwﬁ%r%ﬁgﬂgﬁw% broseyardor AR STERLing or preventing a
physaieaibae borinieR iRl Ade STRUNshagiprmula (1) containing a

10carboxy group may be convertible by hydrolysis in vivo to the parent
molecule. Suitable esters of compounds of formula (1) containing a

THY SHeetiBHAYRISH Airki R BB Rs 1B A AL bR LR A @48 Sntermediate

malonates, gxalates, salicylates, propionates, succinates, fumarates,
u3EEH I RRCPRATING §IeRPRHABYE ferBithphthoates, gentisatcs, iscthionates,
15di-p-toluoyltartrates, methanesulfonates, ethanesulfonates,

AT g N T W T T X —

canpdaidngfadénedabiyiauti): may be formed from acid moieties selected
from those described by Bundgaard et. al., J. Med. 20Chem., 1989, 32 ,

page 2503-2507, and include substituted (aminomethyl)-benzoates, for
H,C

N OH
o
P
N ” 3C CH3
¢))

the corresponding N-oxide, and the prodrug; and a pharmaceutically acceptable salt and
solvate (e.g. hydrate) of such a compound; and the N-oxide and the prodrug; together with one

or more pharmaceutically acceptable carrier or excipient.
BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE I: Reaction scheme for making a compound of Formula I.
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example dialkylamino-methylbenzoates in which the two alkyl groups may
be joined together and/or interrupted by an oxygen atom or by an
optionally substituted nitrogen atom, e.g. an alkylated nitrogen atom, more
especially (morpholino-methyl)benzoates, e.g. 3- or
4-(morpholinomethyl)-benzoate5, and (4-alkylpiperazin-I-yl)benzoate5,
e.g. 3- or 254-(4-alkylpipenizin-l-yl)benzoates. Some of the compounds of
the present invention are basic, and sugh compounds are useful in the
form of the free base or in the form of a pharmaceutically acceptable acid

FIGURIDR: Saléaih ey j8kiddidéisl SEAIN G < WIB.RER TSI HBASSo vine nasal
in WIUGIIRELRHI ot Rijusam e wtl Wik K063399%69 Ml QS FMHEAYY Formula 1
(3 acrepiabB ik BhalyFom Uay g MR AN NS AT RIBANAHRNS ShiaGRRHEDD fq"emale
LBWatRasRitisa! BpsasaQldheSalistR B]%t é?ﬁqu}Eiﬁrd' ‘ﬂ&@&%pf %&l ant
(4000gLOTUrRRH BRYSBRAIe NALYRALR QY #G5 BifeGs sscribable to t
anions. Although pharmaceutically 5acceptable salts of said basic
FIGUREG: Ay asseirmedoalbagidadtiion salisars ysaiu
of DRAree haed i mmw@gq%%cm%g@ hgﬁé 5 ?S deS??gﬁ niy a§ S
intermediate product as, for example when tRe Salt is formed only for
FIouRe MRl A e B finetianeed Wit Rdhisdscd.as
i MHRRSIBERRNAAATGETAF SAD m@gg i Walorn

cobfiARaSIPLRMICS RORTMECE 4G ) t%‘?l f&

compara &f VeridessianiniidesiQse ?ﬁ‘g\?o ! dag } mg;(’:‘gdbld)

as MGRAIRABIASY m@omsm%hxwtﬂ%@&%ﬁ&a% $]¥ ? dos e
hydrobromides, sulfates, phosphates, nitrates, su?amates acetates,

FIGUIREES, Retalgsie éiﬁ@%%mm@%ﬁ&é SRR L IPRIGNAISS

in %ﬁ@@ﬁ%@ﬁkﬂ@é%&i&%@tﬁ&t& : SH At '§t7 gé?% % ﬁ e orou‘tme nose!

b Al e ‘*%'5@%”“%395* S

co

o OB HIANTEUER AR B el BEDGASE TR H e ),
as active compounds, salts of compoun e Invention are useful for

FIAU R oResn Sl Bpilielencl 069 ”d?faz%fteﬁamp' e iR flancus

t
or el R%ﬁ?ﬁ e

those skilled in the a e compounds of the invention exhibit useful

FICRUREWAGAIG ISRk RGHME Bﬁﬁ%t@%?{:gll L§ aompprated int ovine nasa
in FROHIPELRUHEALEUNROSN ed erap% Ec tlr?ha ﬂ (13,8 ' f?ﬁ?g;}’ 0 and 3(;i !
mg/%léff?f Wﬂmiﬁg fﬁﬂr&]iﬁnﬁ){? aHl An e18m 1a(1ine ;Iggﬁb wis Rats

SerRfiRd8S IRGSAHAG 18 Rt
ug/ AT AT BRBUONG 89&’ e lnve (iue{‘% 1vgqt (400
therapy. Compounds W't SCOIOe ofam'e present invention inhibit or

FI@R@%'%&%&@@}%%@Q}%Q ig%orgmto tgr s f<:1Ie cribed | n the lit ature
iﬁ ganeus
of@lﬁ@ﬂ?ﬁ% ﬁthg} ﬂlg&ﬁy ﬁarmaco%glca Q I%t%ll “ﬁ&%gqg&nd other

are believed to cofrelate

FIG@ﬁ@m@ﬁe&Wﬁé’}&ﬁeﬂEﬁ}{%{o bOdIEn?I’(])t tr}e 2 ent invention provides

compounds of the invention an compos ions ¢ontaining compounds of

FIGHREMNE RIRRLS R d&ﬁb&ﬁ{ﬁ PSR 1 on hemoglobin concentration.

DETAILED DESCRIPTION OF THE INVENTION
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10 a patient suffering from, or subject to, conditions which can be
ameliorated by the administration of protein kinase inhibitors (e.g. Syk,
FAK, KDR or Aurora2). For example, compounds of the present invention
are useful in the treatment of inflammatory diseases, for example asthma:
inflammatory dermatoses (e.g. psoriasis, dematitis herpetiformis, eczema,
5necrotizing and cutaneous vasculitis, bullous disease); allergic rhinitis
and allergic conjunctivitis; joint ianamma,tion, including arthritis,
rheumatoid arthritis and other arthritic conditions such as rheumatoid
spondylitis, gouty arthritis, traumatic arthritis, rubella arthritis, psoriatic
arthritis and osteoarthritis. The compounds are also useful in the

Thusdhene sfRedr S PEBa ML BIRHERER? ishagragewist) Fompasitions

cONPRMHISa UBUNYbEEIRPARImIPAUIoimmMune encephalomyelitis,
canals, atherosclerosis, peripheral vascular disease, cardiovascular
disease, multiple sclerosis, restenosis, myocarditis, B cell ymphomas,
systemic lupus erythemajgssis, graft versus host disease and other
transplant associated rejection events, cancers and tumors (such as

invention are useful ap@gem to contretdyGor Cells. A special
embodiment of the therapeufii: methods of the present invention is the
treating of joint inflammation. 20 Another special embodiment of the
therapeutic methods of the present invgntion is the treating of rheumatoid
arthritis. A special embodiment of the therapeutic methods of the
present invention is the treating of 25cancers, tumors and other
whicitsativey disRAdeis ad NdUET-BseiaHepyRotbi[D Sk Pl ihs the iRPshHig1)-propan-2-
olnethods of the present invention is the treating of cancers involving liquid
tumors. 11 Yet another special embodiment of the therapeutic methods of
the present invention is the treating of disorders by inhibition of
angiogenesis. According to a further feature of the invention there is
provided .a method for the treatment of 5 a human or animal patient

ln%HE“ﬁFB}.an:f%Paﬁ&ﬁﬁ&i?ﬁkt%owﬂﬁ&&%me%%hﬁ&m%U;%r s%%rxn@*e

administration of a protein kinase inhibitor (e.g. Syk, FAK, ICDR ol
CXRERRHADS, A5¢ BICAR Mccoiient rromBavarcah sensrd Huswlp €l agheeeinbefore

d&@%ﬁ?@ﬁi&%ﬁ%&@ﬁﬁﬁﬁ%é@t@%&%ﬁ‘gﬁ m‘eq&hﬁﬁﬁ%@i{ﬁcﬁmpé&éﬁmfe salts, and

compound of the invention or a composition containing a compound of the

thinslvtien o & fhyemiesariasin theCantaxt secPemaitsi bei milashnggfarence to intermediates,
whERW oY G: 1S iR atduvaniianelieetive bhithd 108 s alabditvates,

activity a protein kinase, such as Syf(, FAK, [(DR or Aurora2, and thus

whetsdieisRItR SRRsatin diersbe siakermd clantysprsticdlarriasianrces thetthesentext so
peehiplsIsOSHRARISIARA IR HHHE KRR REUCRBIARY A% WELIFISAIN Ynd it is

of established conditions. 15 The present invention also includes within its

nodpisadse 5o erecdudgietice dralaness orir dipjsprier) so permits.
Abbreviations used herein:
ATP adenosine triphosphate

DTT dithiothreitol
PBS phosphate buffered saline
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a compound of the invention in association with a pharmaceutically
acceptable carrier or excipient. 20 A compound of the invention may be
administered by any suitable means. In practice a compound of the
present invention may generally be administered parenterally, topically,
rectally, orally or by inhalation; especially by the oral route or by
inhalation. Compositions according to the invention may be prepared
according to the customary 25 methods8 using one or more
pharmaceutically acceptable adjuvants or excipients. The adjuvants
Asaerideyy@idatiodieanife REHBRAHAAHS MRAIB AN RN B rms, unles
on-toxic grganic solvents. The compositions may be'presentednﬁﬁ fhes: S
ofigaris Eedoall hepriestosdie bree oo egimionmner
suspensions, injectable solutions, elixirs or syrups, and can contain one or
«Jnore agent cgo en from the group comprising sweeteners, flavourings,
Saigiﬂ?ﬁ‘b‘iﬁs P&QBW@@@%O #®8wlain pharmaceutically acceptable
preparations. The choice of vehicle and the content of active substance in
,,Pth%evepicle are gene&;l\l% determined in accordance with the solubility and
CRURC S BTS Fertiee i & hichve cosmepihle dn viropurtimmholit ncande. gf by
hydethisiiytiatieo Hoprovsiang ved.in pharmaceutical
, ractice For emle, emﬁtr? )él?é%ﬁégggag\égzq%oﬁa?ﬂ% tiﬁ%&‘%ﬁ%ﬁﬂﬂ ester of
CNBE ST drmita D sresapvinge hydrenyiene mingbegenteribiba hmlasskis in
viwlginikegnieiaaneleanal i ined with lubricants such . .
s mf;g;h?]fgsium st‘(g‘?rlj'f:(f,l lgégg%gm d%?ﬁ%?fi%%‘@ﬁ%?gérﬁg%@‘&@ fgptaining a
C@Bﬁﬂﬂmﬁ TR Beconyegiblsdne hydrapsiddn Mivodd vmpageouleculse
lactose and high molecular weight polyethylene glycols. When aqueous
Su(sk#{?spensions are used they can contain emulsifying agents or agents
|

laFiisiel ompeyadsasiominte Mscsntining sinisey gtbapate, for example
acdictirieac1alyael, E&QQW?]ZQ&QJX&%L‘, g%ﬁa E%Ii éiaq{j ; g&%ggﬂrprgqﬁégﬁggates,

thereof may also be used. 10 For parenteral ddmi

ﬁugg@[fén%ﬁ}ﬁ§?§r msthitsne-bistAehpionyotplathoonaingiasies m@Rtaads)
di-y&aﬁ@ﬁlﬁﬂ{eé?ﬁa@ﬁéﬁé&b?féﬁa%%ﬂ“&h%'r'fegefﬁgﬁg%;bg&gﬁ%@'@%{&%eCtab|e

agueous-organic solutions such’as wa

P-teJHgapiul fonales, syelohex injlaslewsandsquisiitas sterile aqueous solutions of
the pharmaceutically acceptable salts, 15are used. The solutions of the

salts of the products according to the invention are especially useful for

An gepfiitalar spefilisjem pamstess ofaoopoubdsiod et ipesinl AL IYERAY Sroup,
maﬁi‘%ﬁﬂﬁd £50 £OMERRG §8leuattleodq t?gc{)gh eﬁ%@%&?@gﬁ%\%g&:&g%%w Med.

y be used for intravenous admini

ChqusdR§%|9nglﬁ%ﬂﬁﬂiemﬂﬁmj?ﬂi@kmbsimbéﬁf%iﬁm&ﬂrﬁtﬁ%%ﬁgateshfor
¥ 0 Wi yfficient quantity of glycgse or sodium chloride and 20that
exampmmm“%%%g% FoBle 0 Y5 SRRl e et beiings ogether

they are Sterilise
and/on iRtaStReIbbY gl paertatons oyl dpared)lyS@amaed RIRRE Ydm, g an

alkyFRB43INIB f the jnvention may be used. Compounds of 'th
) yiq;‘g\t/entiongr%ﬁz%/[fB aqgo e%%ggfffgfr}a@d) mnﬁwg}emm"&%‘ésﬁcﬁ%ép%aﬂon

Hmprpholinametnibrbersaidesliow o atikythsierkah- 15y98R-6560BROSG

4-(““@59&*&%6%‘%%%;9@”ier- For administration by inhalation

compounds of thé invention may be dissolved or suspended in a suitable
carrier for use in a nebuliser or a suspension or solution aerosol, or may
Somb% onto a syitable solid carrier for use in a dry
Oﬁg?%ﬁ%%ﬁﬁ?%gesm 1nvention are basic, and such compounds are useful in
the form of the free base or in the form ofa pharmaceutically acceptable acid addition salt

thereof,

Acid addition salts are a more convenient form for use; and in practice, usc of the salt form

inherently amounts to use of the free base form. The acids which can be used to prepare the
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13 The percentage of active ingredient lathe compositions of the invention

may be varied, it being necessary that it should constitute a proportion

such that a suitable dosage shall be obtained. Obviously, several unit

dosage forms may be administered at about the same time. 5 The dose

employed will be determined by the physician, and depends upon the

desired therapeutic effect, the route of administration and the duration of

the treatment, and the condition of the gatient. In the adult, the doses are

generally from about 0.001 to about 50; preferably about 0.001 to about 5,
acid m&%%l\%qm&%rg@’aw iﬂB?é%Flﬂ@h H%@Q%& Q&ﬁﬁx@&?&hﬂ% free base,

preferably 0.1 to 70, more especially 0.5 to 10, mg/kg body weight per day
pheympsrsicaliieteptabisrsakin dhtoi salis R BUMienaBLROIAOBiefe thBpatient in
phgr%ﬁégu%icgp ?Qégstb?‘?é{e"é’aﬂtg,%ﬂﬁ&qﬁé’&%éﬁ@ﬁ\{ﬁﬁﬁbﬁ%ﬂd@?ﬂ&&%ﬂﬂ&%ri‘n the free

each particular case, the doses will be determined in accordance with the

bgotorsativitirted bytsidas Bediseaseribaidette shedniqush Akhayehwhagnaceutically

hoalth o . .
oA Sl B AR R e PO GR WEE Bl s
somreentibhefeae besafmintsiean ditasphrtigubmidgla persceissiasirad ondieasen
._obtain.the desired t i t .patient idl
PR EREcks) 16 SRt e e T e B
puaifeqtienc akbidethiGc g orsvitemiyshsadesastanyeth dteireproperitg i
t h 4 i Wi
oFBRA e AAOLY S ARSHRE SRR A0 EUHAIGE ) e
sasodthin eyt aoitivibtesnidooriaiudet thasederivpd framymiderdacisds, ot organic
i O ) |
oo R S bR R RO BIRS URE A BYCHIEL AL BhBsphatcs,
nitaﬂpﬁ,cs!ﬁfamateadammdt;mitrhlmdm’n_azﬁ,Mm§nby>mm¢shdsahearﬂalicylat88,
EERACs Spchigteiolors o deselloe iR la e,

Jor exa@ le those ..
rox}/naipn oates, gentisates,
escrl omprehensivé Organic Franstormations,

iseti@dnghes) isiperdud ggBtrates, tinethaactinifo rdess kirddeekeimaéte bénasagsbdonates,
[esssamstapoatreastive funetional groyps. S0 for examle hydroxy,
P amino, Imino, thia oF ca OXy groups, where these are desired in the final
product, to avoid their unwanted participation in the reactions.
Conventional protecting 14 groups may be used in accqrdance with
A R BRI s R et TS SR e
invéhiide ctiv@sefid fpsthe pinpasis Gipentfisttydn)ofthe/ddepaundl S fors;xbaple ty
exéwh‘é’ ToABL ?'9&?%%%8@&%%99&82{%9 rsezﬁtesré%wﬁ)%nﬁ%%nm%%eﬁgpgglsnside
symmetric’s centres: These asymmetric centres may indepen y'bein
prativey dhd/ R sarSngonfiguisition tdthritjues wpl drewtrioottiese sillletinthbarart
that certain compounds of the invention may also exhibit geometrical
isomerism. It is to be understood that the present invention includes
Thinchwgoahdecftiet itcanisonezistind cfid rplnisnacelegivat] attixity asdlaecexdingly are
indBeluding racemic mixies of compaundy oldermiule (D NCreinpbON . sfferin
SURISEmMer AN pe separatrga Yo thelr 10 mlxtures,%y the aBp’llca Ion g
froor caftapiatiedical isowlarsn Sthops:séat Ewentiohe thhs proaides squiis ding toig d@sher
and recrystallisation technigues, or they. are separately prepared from the .
ssat RS B8 R e S R G RERG RER Benvon
forafsthia thempyyon, acid addition salts of the compounds of this 15invention
may be prepared by reaction of the free base with the appropriate acid, by
the application or adaptation of known methods. For example, the acid
Coavyuitinds sattsroththeaeneb thepissefttimsdntiemidnbit ay Wecprdpase dailyter activity
acd¥HIBIBNDY HIE 116G RRoR i’ﬁ?"rvzﬁﬁ% L AIEOBAICoRD) (ﬁ%‘é‘é&%&?k&t@%ﬁa, and
suitable solvents containing the appropriate acid-and 18 ating the salt by
whighatestsangng thersbilitived ordoyrebate tinphdre dnsdopimsbastivitydiinnzans and other

mafIREAaY \%9¥¥xeﬂuxi{?1¥¥_@iﬁ{98§?txﬁ‘é‘nﬁf'q1§%l%§T ?ﬁ@éﬁg ag@%%% %«%ﬂé}%qgs of the

obtained by concentration e solution. The aci ion sa
invephiopanddopasiiong conleiniogretrapetyshsoftedtrsntionderalss nthiedreatment of

application or adaptation of known methods. For example, parent

compounds of the
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PS8raN

25invention can be regenerated from their acid addition salts by treatment
with an alkali, e.g. aqueous sodium bicarbonate solution or aqueous
ammonia solution. Compounds of this invention can be regenerated from
their base addition salts by the application or adaptation of known
methods. For example, parent compounds of the invention 30can be
regenerated from their base addition salts by treatment with an acid, e.g.
hydrochloric acid. 15 Compounds of thfupresent invention may be
conveniently prepared, or formed during the process of the invention, as
aglietes (R SRdIoF bubjiel &l e RERBAROBNISR D S RIS L By ghtion
gwi .be conveniently prepared by r_ecrystalllsa_tlon rom an _
aag 6‘8%78?9"5&&0%%% ApShiRRibiorsing. Sikafit SOKRRterstio@a)diBoeekample,
coetrpydsoiarpeisehethadtor ACGRRING iR 2SSl R3S %ﬁl@gig@m for

cj(nve tion, base addition salts of the compounds of this inven
SRR xR Rt maem dermatatss (REpavsasisp Aspridités hageifyrttie, eczema,
neppligagondeas ARG Y RERRES Al RIS e PR
additign, salts,of the compounds of this invention niay be prepareaﬁ &ifier
CRYRLLAR NI Tdnflammation neluding arthaitisothesraatait airtitis emdaniathathritic
cadivdie selyeiReaniRi ' e and isolating the salt by .
ratjng. the solution, (@)l?ok})lﬁleﬁgglér?g he ree§ ’at%%lgﬁéc baélggtlﬁ’&ﬂ%e“a arthritis,
%}éﬁf‘,du QsfReRItRELis e The eoampoupdsrate slsirestfilon dantdestment of

Claioténop ' 4. ' ial d
dversregniib o A T e

intermediates may be prepared by t

iR farpkalomnelifisrelisinstheroselomdiin pphuatvale it iRiase,

cafliviabauRR ¥0iesl GAMNWAC Mifr ol esent invention is further
_Exemplified but not ki by the fol Sg‘?/r?r?é‘sutlh“&?ﬁ?f\‘/ig‘éjéh? SRR
SYSIEMG I4RYS SHARFRMES @S 0nance spectra (NMR) were recorded on a
grafevi@uMeIG RSt GRS 1k, ar netjc resonance spectra
(NMR) the chemical shifts (5) ar% %@&ﬁ%@g@?ﬁ e%{b‘?ﬂ FEPAIR, Sapgers and tumors
(S@%gﬁfﬁ%%;%fmm&hgﬁdvﬂﬁmm gw??;;afﬁqgﬂhﬁ}ﬁf‘(?w bowel
diseigleNddifigHaHD) ehe oo 1dn.= plet; g = quartet; dd = doublet o
o doublets; ddd = double’iﬁ?:!’?dquﬁg’_é@c:éfﬁé‘?s{.“lgférhﬁi!ﬂé’é‘&ﬁ%eﬂia6&9‘“5- And
l’@ﬁmﬁt%ﬁWQWQpecmmwc(h@MB@s@g&ﬁf&ﬁlﬁfﬁﬁti@l tumor cells.
30determine retention times (RT) and associated mass ions are
performed using the following method. Mass Spectra (MS) are recorded

A Shefite] SrRdHoRapsef the therapenticligtthnuase seqrtemalRentivr SRS IR of
joiRQaHMRRIRSI OSPray ionization, scanning mass m/z from 100 to 16

Another special embodiment of the therapeutic methods of the present invention is the treating

of rheumatoid arthritis.

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

cancers, tumors and other proliferative disorders.

Another special embodiment of the therapeutic methods of the present invention is the treating

of cancers involving liquid tumors.

Another special embodiment of the therapeutic methods of the present invention is the treating

of mantle cell lymphoma.
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1000. Liquid chromatography is performed on an AgilentTM 1100 Series
Binary Pump & Degasser; stationary phase: Phenomenex SynergiTm 2p
Hydro-RP 20 X 4.0mm column, mobile phase: A = 0.1% formic acid (FA)
in water, B = 0.1% FA in acetonitrile. Injection volume of 51.IL by CTC
Analytical PAL System. Flow is 1 mi./minute. Gradient is 5% B to 590% B
in 3 minutes and 90% B to 100% B in 2 minutes. Auxiliary detectors are:
Ag,ftent 1100 Series UV detector, wavelength = 220 run and Sedere
SEDEXTm 75 Evaporative Light Scattering (ELS) detector temperature =
Y@%&HU%@&Q r&ﬁﬁb’&ﬁnenzmﬂhg hﬁ%ﬂ&ﬁy ﬁ:’é%ﬂ%@ﬁf?&f&?&@ﬁ@b&h&n is the
values were determined using MerckTM silica plates. EXAMPLE
trpgtingrEdksprders hyyindilition of pyeiogenesisl )-phenylkpropan-2-ol A total of
6.0 g of 244-(7-ethy1-5H-pyrrolo[2,3-bjpyrazin-6-yl)phenylipropan-2-ol
(compound 1) was prepared in two steps from n-propylpyrazine

Reepripatpingher feafuerdblisinrentien dumeds ary Ppdzonrikod fariibe seafment of
a HMRRUPshimyBR GasT 'ﬁ%@Hﬁf‘ﬂ(gﬂikﬁ?’%ﬁé&' RIS i oﬂgww{:% € ameliorated

(compound 2) and 4-acetylbenzonitrile (compound 3) with sodium

by b aaremsiEioneh kipratetadeinepe iohibitar 4¢.805ykalia Kh K PRepmiutiona?) for
99&%‘&6%38%%&]%&%%@% CQR“&%P %é@é nxe admini tratlo tf éhc

methy magnesium chloride In tctrahydfofuran at 0 aC gave the eswe
paiinnpfiancBovtive amuntfph%)mmrah@fftr@ow@!ainzwmﬁmmﬂtpmmmnmg a
ni r
o R A B RC ol bl ekt amoun cfcpmpound
ofthsopesnt df veptiymyeSipetixinin Qobrhmgnhbzpamnmnwmmnmim kinase, such as

t d
3 Elﬁ%ﬁ %ag%htlon o\lf\és?ioﬁdﬂ??‘r% %ﬁ%é%ylsfr)aml %e”%f S?)lel.\l/tleonn in

THF; 13 mL, 26 mmol, 3.5 equiv) at 20C. A deep, purple red solution was

RORIBIRES ARG 25500
-acety?benzgr?(l% %@&?Rﬁ{n@é%ﬁgéﬂé [q égfsdt %ld rrl{}rc}of K r%qhg}]d('d ro%‘irlgﬁy(gs well as
treatmentiet gstdblishedeondpparsd of 18 minutes, at 13.3 "C. The temperature

fell to 12.6 C and a brown solution ensued. The mixture was stirred at

Sroom temperature for one hour, heated to about 35 C for six hours, then
Thefpresentrinvention alsminstadesovithints stGe: bbmsa%béqaiixumpmiﬁsns comprising

| ic
o A A U SR e BBl o
exgiprenfater (100 mL) and concentrated on the Buch| ata bath temperature
of 40 C and from 80 to 10 ton: to give a deep-yellow solid. The solid was
triturated with diethyl ether (25 10 mL), filtered and washed with ether (25

A win)pPimel sblibevimetion ey te gdnﬁnﬁ@(&rm@ﬁ&i@%)mﬁlemu o grasice a

A9 SRR S ATE b,
regaliy-Homlby. W‘(@Hﬂb? a_nm(@sgeg;xdi;@w zI)e 3)&1 route or by mhalatlon
144-(7-Ethy1-5H-pyrrolo[2,3-b]pyrazin-6-y1)phenyl]propan-2-ol
(compound 1). To a cooled (-5 C) solution of methylmagnesium chloride
Cquppsitivpsrceardinglq m4nmnmnmae¢mpr):mrtdmmdiogmm<mama)y
0 n in tetrahydrofuran
I S B S oot SRR (S, 18
ad AyonrsGROpOsoyititer akite difupdtiitiserila am!ghu.ﬁymlédve sndutievaniagsotosetwad
Af L | acetatehz. he tane no ..
or%taﬁ%%“r%@%en?lﬁ presglé?a{kg‘ %ézvg%o‘f’sr%nc?v%n taea oweﬁl‘?{% e?sng\% gﬁa“mes’
powdersyaqneihscdiytions oasehpkasiditio mmbalﬂatmlatemsaquemm s;niuﬁn;)andfcan

coﬁgm%we{&g 16 (RO Gﬁ @ag;% HARES! %%&?9 %mngs

acetate (250 mL and water re a e mixtdre.
col@qﬂééwlrwkm@ feqdorid ahtmrepbxtmmcally acceptable preparations. The

choice of vehicle and the content of active substance in the vehicle are generally determined in

accordance with the solubility and chemical properties of the active compound, the particular
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25 with ethyl acetate (2 x 250 mL). The ethyl acetate fractions were _
combined, washed with water (2 x 200 mL) and concentrated on the BOUChI
at a bath temperature of 40C and from 80 to 10 t.on, to give 7.5 g (109%)
of 1 as a light-beige solid: 1H NMR (DMSO-d6, figure 2) 8 12.0 (1H, s),
8.35 (1H, d, J=3.5 Hz), 8.2 (1H, d, J=3.5 Hz), 7.6 (4H, s): 5.1 (11_1, s), 2.9
(21-1, q, J=8 Hz), 1.5 (6H, s), 1.3 (3H, t, .1=8 _Hz). 30 This mat(_arlal was
combined with material from a previous&xperlment. The cqmblned "
material (8.5 g) was refluxed with 2-propanol (150 mL) to give a clear, light

: i ' f L hot Buchner fun erl nder,
v s 08 TSR SO A BRSNS,
"iﬁ%’BPXE X BOITHS Tl ieleriaemsabhmiratnealsina i hasta) diveddim ghokphate
ahd Basimel@ aRGIALNE Yith gig[ﬁ?&,%?h\f@ dﬁh@ VGO, ZQhd lg\)’(r\gg%a\gf%mbined
filtered, washed with cold 2-propanol an drle In t%e vacu 0
wéhéu %@ﬁ&b@@@%ﬂpﬁ@ﬁgtg ggib‘uﬁglagrykﬂtdﬁm:eﬁd :tglegl@: Hg'l(]ls?j for
.l MS. - P Q-do6, figur . " .
PR 1o s RN 5 g e
W&ﬂ]t GPnghﬁfﬂe]ggq@H, Whanaqegqus, susignsions areT?%?pEﬁ?oggyss
8B ' j Q0 THE .
erﬁ{ll_gE]M ENT%%%%S% ﬁ%@%&%%ﬁ@%’"ﬁ% )?‘l‘—fﬁﬁé‘#? RyF1Rpey shanol,
PoryEllgne-gly cobopronylenegysalsglseiat AndNHGTCREM 6 STHRRE GlefbiRfay also

bF&A.SYK 20 Assay Name: Short Name: Assay Format: 25Detection
Format: Modulation: Spleen Tyrosine (Y) Kina.s.e Syk Substr_a';e
Phosphorylation Streptavidin FlashPlate Inhibition Streptavidin FlashPlate

. ; i ' [ for 30
Fdr ﬁbﬁdﬂ@@@@%ﬁﬁﬁ%&%&@gmgr&rﬁﬁé@%p 8e§<;|ill§ﬂigr§se oqeﬁégﬁ adaots according to

in-plate radiometric assays. The interfor o each well'is per
the YIWe o xqerHis eilobpetsple sesdxxseil, govntitiant g?ll’n?/dﬁd&)g, or

indi idi lates are suitable for a wide

Ge BRI s VRNV e TRGSE 213 : s such
aqvariety ogf assay applications WHF]IE u Irg[éy b?BE.%ﬂ&?id"é‘é% BIHSRERES sue
as gihy] elsrtergs)well apetTijesqueansisritopoifithe lpﬁaahﬁeéhﬁ@dlﬁﬁaé’ccptt%ble salts,

i ifi in ki ay.measures the

m@&mrqtﬁef%lﬁﬁ&ﬁ’ iy %ﬁ'ﬂ%? {ﬁ)?t)egl{r(])é( IQ%%%gbr-lc—ipneg ?c? ?hcyinvention are especially

phosphorylation of PGT-Biotin subStrate by
useful for administration by intramuscular or subcutaneous injection. The aqueous solutions,
also comprising solutions of the salts in pure distilled water, may be used for intravenous
administration with the proviso that their pH is suitably adjusted, that they are judiciously
buffered and rendered isotonic with a sufficient quantity of glucose or sodium chloride and

that they are sterilised by heating, irradiation or microfiltration.

For topical administration, gels (water or alcohol based), creams or ointments containing
compounds of the invention may be used. Compounds of the invention may also be
incorporated in a gel or matrix base for application in a patch, which would allow a controlled

release of compound through the transdermal barrier.

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

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

Solid compositions for rectal administration include suppositories formulated in accordance

with known methods and containing at least one compound of the invention.
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19 Syk. The enzyme transfers the [73311-phosphate from [733P]-ATP to
the polymeric substrate. The assay was run in solution in a non-binding
384-well plate. After stopping the reaction using phosphoric acid, the
reaction mixture was transferred to a 384-well Streptavidin Flashplate.
The biotinylated substrate was captured onto the plate and other reagents
including 5 hot ATP were washed away. Each well was then counted for
radioactivity. The enzyme reaction wag{un in a 384-well non-binding
plate. Final reagent concentration/well was: 7.77 nM Syk, 15.5 nM
PGT-Biotin substrate, 0.1 pCi 33P-ATP, 50 mM Tris, pH 7.5, 10 mM
MgC12, 3 mM MnCI2, 1 mM DTT, 0.1 mWmly-Globulins. The 10reaction |
TheongrrentaessoDachyergefisAtindbe soURARNIRBSOTbMmInVERting Mey B varied, it
bR RRIALFS 1ED R SRaEIRR NARRIADRGH RN ASSEHRP] 361 BbRIR¥age shall be

hoasgﬁhorlc acid and 30 pi of reaction mixture was transferred to a
e

P
obtgined cfPotiashinsausmel tislatasitanomanibe sdmbrsieh atighput sopme time.
THEWRE@RYIE, IS IS (NS ARAM ST NRERI2 0T Reidis.

pH 7.5. Radioactivity was counted on a Top CountTM scintillation counter.

tharspewsic aitectitheowiael gdpiatentionavd b Auationiet s tatmtrcpdig

coRdiioy 88 REIdesEHesh LR, IRSAYSLI AR RHALIN Hom MalRale fes 4B8ut SO,
assay are shown in Table 2. 20 -4tefidts e... _ f1015ii r4; WOW

prefarahiyabout 00Gtisnahput 5, m@/kgikodHvright-pasday by inhalation, from about 0.01
to about 100, preferably 0.1 to 70, more especially 0.5 to 10, mg/kg body weight per day by
oral administration, and from about 0.001 to about 10, preferably 0.01 to 1, mg/kg body
weight per day by intravenous administration. In each particular case, the doses will be
determined 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 influence the efficacy of the

medicinal product.

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

it will be necessary to prescribe not more than one or two doses per day.

Compounds of the invention may be prepared by the application or adaptation of known
methods, by which is meant methods used heretofore or described in the literature, for
example those described by R.C.Larock in Comprehensive Organic Transformations, VCH

publishers, 1989.

In the reactions described hereinafter it may be necessary to protect reactive functional groups,
for example hydroxy, amino, imino, thio or carboxy groups, where these are desired in the

final product, to avoid their unwanted participation in the reactions. Conventional protecting
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BPI 757-500 Buffer 1 M MgC12 Sigma M-1028 95.2_Enzyme cofactor 1
MnCI2 Sigma M-1787 125.8 Enzyme cofactor DTT Sigma D-5545 154.2

Antioxida nt y-Globulins Sigma 0-5009

14

groups may be used in accordance with standard practice, for examples see T.W. Greene and

P.G.M.Wuts in "Protective Groups in Organic Chemistry" John Wiley and Sons, 199].

It will be appreciated that compounds of the present invention may contain asymmetric
centres. These asymmetric centres may independently be in either the R or S configuration. It
will be apparent to those skilled in the art that certain compounds of the invention may also
exhibit geometrical isomerism. 1t is to be understood that the present invention includes
individual geometrical iS(')mers and stereoisomers and mixtures thereof, including racemic
mixtures, of compounds of formula () hereinabove. Such isomers can be separated from their
mixtures, by the application or adaptation of known methods, for example chromatographic
techniques and recrystallisation techniques, or they are separately prepared from the

appropriate isomers of their intermediates.

According to a further feature of the invention, acid addition salts of the compounds of this
invention may be prepared by reaction of the free base with the appropriate acid, by the
application or adaptation of known methods. For cxample, the acid addition salts of the
compounds of this invention may be prepared cither 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 réacting the free base and acid in an

organic solvent, in which case the salt separates directly or can be obtained by concentration of

the solution.

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.

Compounds of this invention can be regencrated from their base addition salts by the
application or adaptation of known methods. For example, parent compounds of the invention
can be regencrated from their base addition salts by treatment with an acid, e.g. hydrochloric

acid.
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Protein stabilizer DMSO Sigma-Aldrich 15,493-9 Solvent Staurosporine
Sigma S-4400 466.5 Reference inhibitor Phosphoric acid (85%) Sigma
P-6560 98.0 Stop solution 20 1 mCiry33PFATP PerkinElmer NEG6xx
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Compounds of the present invention may be convenicntly prepared, or formed during the
process of the invention, as solvates (e.g. hydrates). Hydrates of compounds of the present
invention may be conveniently prepared by recrystallisation from an aqueous/organic solvent

mixture, using organic solvents such as dioxan, tetrahydrofuran or methanol.

According to a further feature of the invention, basc addition salts of the compounds of this
invention may be prepared by reaction of the free acid with the appropriate base, by the
application or adaptation of known methods. For example, the base addition salts of the
compounds of this invention may be prepared either by dissolving the free acid in water or
aqueous alcohol solution or other suitable solvents containing the appropriate base and
isolating the salt by evaporating the solution, or by reacting the frec acid and base in an

organic solvent, in which case the salt separates 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 Example or their obvious chemical

cquivalents.

The present invention is further Exemplified but not limited by the following illustrative

Example.

300 MHz 1H nuclear magnetic resonance spectra (NMR) were recorded on a Varian Mercury
instruments. In the nuclear magnetic resonance spectra (NMR) the chemical shifts (8) are
expressed in ppm relative to tetramethylsilane. Abbreviations have the following
significances: s = singlet; d = doublet; t = triplet; m = multiplet; g = quartet; dd = doublet of
doublets; ddd = doublet of double doublets.

High Pressure Liquid Chromatography - Mass Spectrometry (LCMS) experiments to
determine retention times (Ry) and associated mass ions are performed using the following
method. Mass Spectra (MS) are recorded using a Micromass LCT time of flight mass

spectrometer. The method is positive electrospray ionization, scanning mass m/z from 100 to
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Substrate 10 x PBS, pH 7.4 Fisher BP399-1 Wash buffer Tween 20
Fisher BP337-500 1227.54 Detergent 384-well polypropylene platg
Corning 3657 Compoun d plate Non-binding 384-well plate Coming 3652

Reaction plate
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1000. Liquid chromatography is performed on an Agilent™ 1100 Scries Binary Pump &
Degasser; stationary phase: Phenomenex Synergi™ 2u Hydro-RP 20 X 4.0mm column,
mobile phase: A = 0.1% formic acid (FA) in water, B =0.1% FA in acetonitrile. Injection
volume of SuL. by CTC Analytical PAL System. Flow is | mL/minute. Gradient is 5% B to
90% B in 3 minutes and 90% B to 100% B in 2 minutes. Auxiliary detectors are: Agilent
1100 Series UV detector, wavelength = 220 nm and Sedere SEDEX™ 75 Evaporative Light
Scattering (ELS) detector temperature = 46°C, Nitrogen pressure = 4bar.

The thin layer chromatogréphy (TLC) RF values were determined using Merck™ silica plates.

EXAMPLE |

2-[4-(7-Ethyl-5H-pyrrc)lo[2,3-b]pyrazin~6—y1)-phcnyl]-propan-2-ol

A total of 6.0 g of 2-[4-(7-ethyl-5H-pyrrolo[2,3-b]pyrazin-6-yl)phenyl]propan~2-ol
(compound 1) was prepared in two steps from #-propylpyrazine (compound 2) and

4-acetylbenzonitrile (compound 3).

The synthesis of compound 1 was carried out as follows. Coupling of n-propylpyrazine
(compound 2) and 4-acetylbenzonitrile (compound 3) with sodium bis(trimethylsilyl)amide in
tetrahydrofuran at 40 °C gave the intermediate compound 4 in 30% yield. Reaction of
compound 4 with methylmagnesium chloride in tetrahydrofuran at 0 °C gave the desired
compound compound 1 in 74% yield after recrystallization from 2-propanol. The synthesis is

shown in Figure 1.

EXPERIMENTAL

2-[4-(7-Ethyl-SH—pyrro10[2,3'-b]pyrazin-6-y1)phcnyl]ethanone (compound 4). A solution of -
propylpyrazine (compound 2, 912 mg, 7.46 mmol) in tetrahydrofuran (5 mL) was added drop-

wise, over a period of seven minutes, to a solution of sodium bis(trimethylsilyl)amide (2M
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384-well Streptavidin Flashplate PerkinElmer SMP-410 (A) Capture plate
Top Seal A sealing film Packard 6005185 Plate sealer E1x405
Automated Washer Bio-Tek Plate washer Top Count Packard Counter

FX Station
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solution in THF; 13 mL, 26 mmol, 3.5 equiv) at 20 °C. A deep, purple-red solution was
obtained and the temperature fell to 16.4 °C. A solution of 4-acetylbenzonitrile (compound 3,

1.08 g, 7.4 mmol) in tetrahydrofuran (5 mL) was added, over a period of 18 minutes, at 13.3

-°C. The temperature fell to 12.6 °C and a brown solution ensued. The mixture was stirred at

room temperature for one hour, heated to about 35 °C for six hours, then left to stir at room
temperature for about 60 hours. The mixture was poured into aqueous saturated sodium
bicarbonate (200 mL) and extracted with ethyl acetate (2 x 150 mL). The ethyl acetate was
washed with water (100 mL) and concentrated on the Buchi at a bath temperature of 40 °C and
from 80 to 10 torr to give a deep-yellow solid. The solid was triturated with diethyl ether (25
mL), filtered and washed with ether (25 mL). The solid was air dried to give 600 mg (30.3%)
of compound 4 as a yellow solid: "H NMR (300 MHz, CDCl;, figure 1) § 8.5 (1H, d, J=2 Hz),
8.15 (2H, d, J=8 Hz), 8.1 (1H, d, J=3 Hz), 7.9 (2H, d, J=8 Hz), 3.1 (2H, q, J=9 Hz), 2.7 (3H,
s), 1.4 (3H, t, J=9 Hz).

1-[4-(7-Ethyl-SH-pyrrolo[2,3-b]pyrazin-6-yl)phenylJpropan-2-ol (compound !). To-a cooled
(~5 °C) solution of methylmagnesium chloride (3M in THF; 81.3 mL, 244 mmol, 10 equiv.) in
tetrahydrofuran (116 mL), was added a solution of compound 4 (6.5 g, 24.4 mmol) in
tetrahydrofuran (348 mL) drop-wise, over ninety minutes, keeping the temperature at about 0
°C by the rate of addition. A bright yellow solution was observed on addition. After one hour,
TLC (ethyl acetate/n-heptane 1/1) showed no starting material present and a new spot moving
at a lower R. The batch was quenched by the careful addition of a saturated, aqueous solution
of sodium bicarbonate (about 660 mL). A thick mass ensued and ethyl acetate (250 mL) and
water (250 mL) were added to the mixture. The aqueous layer was removed and re-extracted
with ethyl acetate (2 x 250 mL). The ethyl acetate fractions were combined, washed with
water (2 x 200 mL) and concentrated on the Buchi at a bath temperature of 40 °C and from 80
to 10 torr, to give 7.5 g (109%) of 1 as a light-beige solid: '"H NMR (DMSO-d,, figure 2)
12.0 (1H, s), 8.35 (1H, d, J=3.5 Hz), 8.2 (1H, d, J=3.5 Hz), 7.6 (4H, s), 5.1 (1H, 5), 2.9 (2H, q,
J=8 Hz), 1.5 (6H, s), 1.3 (3H, t, J=8 Hz).

This material was combined with material from a previous experiment. The combined
material (8.5 g) was refluxed with 2-propanol (150 mL) to give a clear, light brown solution,

which was filtered hot through a hot Buchner funnel, under vacuum. A precipitate formed in
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Beckman Liquid handler Beckman 2000 Beckman Liquid handler
TABLE 2 Enzyme: Flag-tagged Syk (0.184 mg/ml, MW = 35,531.81 Da)
was produced and purified by methods 5known in the art. Sub_strate:
Biotin conjugated Poly (Glu,Tyr) 4:1 was purchased from Cisbio
international™ (catalog # 61GTOBLB, lot /I 16). Assay solutions used are
shown in Table 3. Reagent Assay Buffer MnCI2 and DTT add fresh
Enzyme & Substrate Solution Keep in rllgn-binding plates

the filter flask and the mixture was heated to boiling to give a clear solution. The material was
allowed to cool to room temperature with stirring, to give a light, yellow solid, which was
filtered, washed with cold 2-propanol and dried in the vacuum oven at 50 °C to give 6.0 g
(71%} of compound 1 as a light, yellow solid;: LCMS: R= 2.55 minutes, MS: 282 (M+H); 'H
NMR (DMSO-ds, figure 3) § 12.0 (1H, s), 8.35 (1H, d, J=3 Hz), 8.2 (IH, d, J=3 ‘Hz), 7.6 (4H,
s), 3.1 (1H, s), 2.9 (2H, q, J=9 Hz), 1.5 (6H, s), 1.3 (3H, t, J=9 Hz).

The elemental analysis of the compound 1 is shown in TABLE 1.

THEORY PERCENT
PER ELEMENT: C72.57%, H 6.81%, N 14.93%, O 5.69%
EXPERIMENTAL 1: C 72.46%, H 7.05%, N 15.07%
TABLE 1

IN VITRO TEST PROCEDURE FOR SYK
Assay Name: Spleen Tyrosine (Y) Kinase
Short Name: Syk
Assay Format: Substrate Phosphorylation

Detection Format:  Streptavidin FlashPlate
Modulation: Inhibition

Streptavidin FlashPlate Plus microplates from PerkinElmer Life Sciences™ are designed for
in-plate radiometric assays. The interior of each well is permanently coated with a thin layer of
polystyrene-based scintillant followed by covalent binding of Streptavidin. These plates. are
suitable for a wide variety of assay applications which utilize biotinylated capture molecules.
Poly (Glu,Tyr) 4:1 (PGT) is a random copolymer that can act as a substrate for tyrosine-

specific protein kinases. The assay measures the phosphorylation of PGT-Biotin substrate by
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Chemicals Iris, pH 7.5 MnCI2 MgC12 DTT y-globulins Syk PGT-Biotin
substrate Solvent 1120 Assay buffer Concentration 50 mM 3 mM 10 mM 1
mM 0.1% 7.77 nM 15.5nM 21 ATP /33P-ATP
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Syk. The enzyme transfers the [y**P}-phosphate from [733P]-ATP to the polymeric substrate.
The assay was run in solution in a non-binding 384-well plate. After stopping the reaction
using phosphoric acid, the reaction mixture was transferred to a 384-well Streptavidin
Flashplate. The biotinylated substrate was captured onto the plate and other reagents including

hot ATP were washed away. Each well was then counted for radioactivity.

The enzyme reaction was run in a 384-well non-binding plate. Final reagent
concentration/well was: 7.77 nM Syk, 15.5 nM PGT-Biotin substrate, 0.1 pCi 3 P-ATP, 50
mM Tris, pH 7.5, 10 mM MgCl;, 3 mM MnCl,, | mM DTT, 0.1 mg/m! y-Globulins. The
reaction volume was: 22 pl. Reaction time: 120 minutes. Temperature: Room temperature.
The reaction was stopped by addition of 20 pl of 9% Phosphoric acid and 30 ui of reaction
mixture was transferred to a 384;well Streptavidin Flashplate. After 90 minutes of incubation
at room temperature, the plate was washed with 0.02% of Tween-20 in 50 mM Tris, pH 7.5.

Radioactivity was counted on a. Top Count™ scintillation counter.

Enzyme dilution was prepared and kept on ice prior to use.

MnCl, and DTT was added fresh into the assay buffer prior to use.

Materials for the assay are shown in Table 2.

I M Tris, pH 7.5 Fishe BP1757-500 Buffer
1 M MgCl, Sigma M-1028 95.2 Enzyme
cofactor

I MnCl, Sigma M-1787 125.8 Enzyme
cofactor
DTT Sigma D-5545 154.2 |Antioxida

nt

v-Globulins Sigma. G-5009 Protein

. stabilizer
DMSO Sigma-Aldrich 15,493-9 Solvent
Staurosporine Sigma S-4400 466.5 |Reference
inhibitor

Phosphoric acid (85%) Sigma P-6560 98.0 Stop

solution
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Solution ATP/ 33P-ATP Assay buffer 0.1 pCi/well Stop Solution
Phosphoric acid H20 9% Wash Buffer Tween-20 1 x PBS, pH 7.4 0.02%
TABLE 3 5 Compound dilution: I. Compounds were received as 10 pt/well
of IOmM in 100% DMSO in a 96-well U-bottom polypropylene plate with
Row H empty. Added 90 pl/well of 100% DMSO to yield 100 gl of 1 mM
compound, resealed and stored the plate at room temperature in 10the
dark. 2. Prepared compound destinatiogyplate: In a 384-well round-bottom
polypropylene plate (Corning storage plate), added 23 pl/well of H20 to
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Enzyme:

Flag-tagged Syk (0.184 mg/mi, MW = 35,531.81 Da) was produced and purified by methods

known in the art.

Substrate:

TA

BLE 2

Biotin conjugated Poly (Glu, Tyr) 4:1'was purchased from Cisbio international™ (catalog #
61GTOBLB, lot # 16).

Assay solutions used are shown in Table 3.

Reagent Chemicals Solvent Concentration
Assay Buffer Tris, pH 7.5 H,O 50 mM
MnClz and DTT add Ml‘lClz 3mM
fresh
MgCl, 10 mM
DTT. 1 mM
Y-globulins 0.1%
Enzyme & Substrate Syk Assay buffer 7.77 nM
Solution .
Keep in non-binding PGT-Biotin
15.5 nM
plates substrate ’
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4. Prepared standard compound parent plate: Added 5 pl/well of 10 mM
Roscovitine 30solution in 100% DMSO to HI and H2 in a 96-well U-bottom
polypropylene plate, then diluted to 1 mM solution with 45 p1/well of 100%
DMSO. 22 5. Preparee standard compound destination plate: In a
384-well round-bottom polypropylene plate (CorningTM storage plate),
added 23 pl/well of H20 to columns 3 & 13, 20 p1/well of 30% DMSO to
coltunns4 through 12 and columns 14 through 22 (Rows 0 and P only).
56. Prepared standard compound dilutions (10 dilutions, 300 ptM, 100 u

OV /BT eTC)RFPEIBIRKZ0PY 7 A ERlg STRTAEpEgoram:
Usingssinglg 20 pl fip transfered 10 pl/well 6f 1 mM standard compound

TTORYJATBIRGERT PaFRJS D APt mation Rigss 1o make the figst 300 gH!

AR, BUFEINAL M OGSl IARET P! [e,lr}?iisgg'j)rﬁj—,[‘r‘;inol’w_euo@o?%/weil of

300 gV ditution fronm 0310 0410 Tmake the100 Topivtditation. Mixedan
transfered 10 ullwell of 100 pM gijgipp from 04 to 05 to make the 30 pM
dilution, --- etc. Made duplicate dilutions for each standard compound, for
example, transfered 10 pl/well of compound from HI in parent plate to 03
and P3 in destination plate. Repeated mixing and transfered. Then,
CIransfer %éﬁ 1/well of 1 mM compound from 1-12 in parent plate to 013
|%"H)e°§ﬁﬁal 'Ylate to 15make the 300 AM dilution. After that, in

degtircdiapontatewerxrdonid HancidrediLorubwel @f 1900, nMigotian B6Rell U-
013 t@ 014 to make the 100 M\’}\%I tion --- etc. 7. In standard com
2 6‘1?1‘7 |

destit ST AR BV TBR ST HHEIbB e DMSO t

througteld E00CLPOM e bohphfitd 13Ra14d(H0 stort ahk el akctBf atah tdniPerature in
colum%gf. 20 Assay procedure: 1. To the assay plate (CorningTM
Non-B ?f§'384-well plate), added 10 pl Enzyme & Substrate Solution, 2

piDf Prperdpatipshiddiiaiaiohislar 18NBRIANIEHISDENEI polypropylene plate
(enzy&g/comgound pre-incubation Ste%S?' Started Reaction b%/ addin
PYRBIRIs 9

10 p R RIOAITE PP RHRSDIR MpBT i Todd pwel of
min. 30%tomesd thedrastioniiadrinardalwiap Buffeyugh 23 @aRERows O and

30 pl of reaction mixture to a 384-well Streptavidin Flashplate. 8.
Incudaf8PRProom temperature for 90 min. 309. Washed Streptavidin

Flastmigiarel toipsonithaliofdnt/iyeliphias ddutiar veinavE 35403, -—- etc) on

Automate sher. 10. Sealed and read the plate (40 sec/well) on To
C Our%mggh]\%@(ﬂgnu&xggmc Profiling prograxg: Usu(lg 20 pl tips v)vith gt OEIC (Row

H) removed, transfered 10 pl/well of 1 mM compound from Column 1 in source plate
to Column 3 in destination plate to make the first 300 pM dilution. After that, in
destination plate, mixed and transfered 10 ul/well of 300 uM dilution from column 3 to
4 to make the 100 uM dilution. Mixed and transfered 10 ul/well of 100 uM dilution
from column 4 to 5 to make the 30 uM dilution, --- etc. Made duplicate dilutions for
each compound, for example, transfered 10 pl/well of compound from A1 in source
plate to A3 and B3 in destination plate. Repeated mixing and transfered. Then,
transfered 10 pl/well of | mM compound from Column 2 in source plate to Column 13
in destination plate to make the 300 uM dilution. After that, in destination plate, mixed
and transfered 10 ul/well of 300 uM dilution from column 13 to 14 to make the 100
HM dilution --- etc. One full 96-well source plate with Row H empty can make up to
six compound destination plates.

4, Prepared standard compound parent plate: Added 5 ul/well of 10 mM Roscovitine
solution in 100% DMSO to H1 and H2 in a 96-well U-bottom polypropylene plate,
then diluted to 1 mM solution with 45 pl/well of 100% DMSO.
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23 *Ran assay from step | to step 5 usin_g B?omekTM FX station. 5
Equation for curve fitting in 1IC50 detgrmlnatlon: 1.0Y:Bottorr! + f
(Top-Bottom)/(1+ |1 0TLoglC50- X)*Hill Slope)) X is the logarithm o
concentration. Y is the response. Y starts at Bottom and goes to Tpe
with a sigmoid shape. 15This is identical toltthg _'Tourl%asrggfeie; logistic
ion. The compound of Formula | resulted in an .

ﬁgggkﬂoolar with thispassay. 20 VIABILITY ASSAY OF HEMATOLOGICAL
MALIGNANT CELL LINES USING MTS REAGENT I.PURPOSE 25 This

: . L Lt ol line follow |
reatment i a-ost compount T i o

at log p&#&%fgpaﬂsmﬁ!a@ﬁ(r%@%mo#ta@ép@&@)aaémpumu@f@mmmns 3
of 0.0 u3(20 milienisndosnewlls & el 1A S ALRIBIE IR AN o gh 2
testc ouynds for 96 hours. Viability of cells was easured by .
incubggél%s;gﬁg W]{K)Promega's MTS reagent. _The viability of_ the cell is
prépdPtispasdd Qtigaed @mﬁd%%%ﬁﬁﬁ??@&ﬂ@&ﬂ?gﬁeﬁgp TR Eg/g:}g%u UM, -

trol and compound-treate , the Im .
i SRS o i vt s
contro‘aﬁaféx‘éiﬂwilbl/\%ﬁBﬁcﬁ’é@HBﬁa?’édg‘mnWJ'ﬁls. #1 ln&l?rl{lespélﬂﬁltjé to Ol in
tumor, cell lines are obtained from either A erican Tissue CUltUr
cOl|éﬁ?ﬁéﬂ%i“ﬂ&h%@m*z&@baté@héogmmun@mmﬂwkhaaplr_gaemr{waéixgme,
et RUMEIINIPEAINSENS SRR . 10
mediu ith, 25 mM HEPES (4-(2-hydroxyethyl)- -
piper!é%ﬁ‘é‘ﬁ%é@efﬁeﬁr@a@qum 10gknesthivfel 00 idadinitio gemTos © &5 1o

# 22400-089)30 (LOPAi Rk Dﬁ%&f.amd%e&%ﬁ&}’t%”%I%EB%E“fSEeBa%})] standard
(Gibco/InvitrogenTM, Cat. # 16140-071) +1Ix '
- compound, for example, transfered 10 pl/well of compound from H1 in parent plate to
O3 and P3 in destination plate. Repeated mixing and transfered. Then, transfered 10
pl/well of 1 mM compound from H2 in parent plate to O13 in destination plate to
make the 300 uM dilution. After that, in destination plate, mixed and transfered 10
ul/well of 300 uM dilution from O13 to 014 to make the 100 uM dilution --- etc.
7. In standard compound destination plate, added 20 pl/well of 30% DMSO (high

control) to A through H and 20 pliwell of 45% H3POy (low control) to I through J in
column 23.

Assay procedure;

1. To the assay plate (Corning™ Non-binding 384-well plate), added 10 ul Enzyme &
Substrate Solution, 2 pl of test compound, incubate at room temperature for 30 min
(enzyme/compound pre-incubation step).

Started Reaction by adding 10 ul ATP/ ®*p-ATP Solution.

Incubated at room temperature for 120 min.

[Q°]

Stopped the reaction by adding 20 pl Stop Buffer.
Transfered 30 ul of reaction mixture to a 384-well Streptavidin Flashplate.

Incubated at-room temperature for 90 min,

L o n s W

Washed Streptavidin Flashplate 2 times with 100 Hl/well of Wash Buffer using E1x405
Automated Washer.

10. Sealed and read the.plate (40 sec/well) on Top Count™ scintillation counter.



Penicillin/Streptomycin (Gibco/ Invitrogen, Cat. 14 15070-063) + 50uWm1
Plasmocin (InvivogenTM, Cat. # ant-mpt) 10 Phenol red free cRPMI:
Phenol red free RPMI-1640 medium L-glutamine (Gibco/ InvitrogenTM,
Cat. # Gibco/ Invitrogen, 11835-030) + 10% heat-inactivated fetal bovine
serum (FBS) (Gibco/ Invitrogen, Cat. # 16140-071) + Ix
Penicillin/Streptomycin (Gibco/ InvitrogenTM, Cat. if 15070-063) 153.
Other liquid reagents: PromegaTM MThsreagent (Cell Titer 96 Aqueous
Cat. if 0358B) Dimethyl sulfoxide (DMSO) (SigmaTm, Cat. # D2650) 4.
Consumable supplies: 20Sterile 96-well polystyrene tissue culture-treated
clear plates with lid (FalconTM, Cat. # 307212T5. Equipment: Platereader,
o6 Ren gspefeaniEx Ide sian Evsme BiemeklfdiDusitss, usa) 258.
Method Day 1: Preparation of test compounds Dissolve and serial-dilute
test compounds in DMSO at 1000x concentration.  Dilute 1:100 test
compounds in phenol red free cRPMI in sterile 96-well polystyrene tissue
30culture plates Use a 12-channel pipetor to transfer I0ul of diluted
compound solution to the an empty 96 well plate to be used for cell
incubation Following-additi f 100ul of cell cultures, the final

E ‘gﬁ?gﬁi% %ﬁeoﬁ%%vbnoﬁoo%%g%&gﬁg be Ix. Day! : Preparation of liquid

fumor cells fop CRRRMNAY FER BRI (IIRMATLERES IR PRI 1V

from log-phase cultures at densities of approximately 0.3-0.7 5Smillion/ml.

X%ququﬁl}&mgmmig)million/ml in phenol red free cRPMI (For fast
vy Hungsslks with doubling time of equal or less than 24 hours, e.g. K562,

YUSE0 0B MU LIRSIRAEUIP AV RYSS@UMiRg). Transfer triplicates of
THOR ksl ﬁ)tfﬁéh?o\ﬂ‘fe&ﬁ* e?é-‘%ﬁlkﬁé?%@iﬂ s for a total of 10000 cells/

well. Note that each well already contains 10 al of 10x concentrated test

compound 10 prepared as above. Cell incubation
The compound of Formula I resulted in an ICsg of 1.7 nanoMolar with this assay.

VIABILITY ASSAY OF HEMATOLOGICAL MALIGNANT CELL LINES USING MTS
REAGENT

l. PURPOSE

This method is to determine the viability of a liquid tumor cell line following treatment with a
test compound. Tumor cells are maintained in suspension at log phase. growth. On the day of
use, cells are resuspended to a density of 0.05 to 0.1 million/ml and cells are incubated in 96
well plate with the test compounds for 96 hours. Viability of cells was measured by incubating
cells with Promega’s MTS reagent. The viability of the cell is proportional to the change in
absorbance at 490 nm. By comparing the absorbance between control and compound-treated
cells, the impact of the test compounds on the cell viability is determined as a percent of the

control cell viability.
2. PROCEDURE

A. Materials
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Incubate cells for 72-96 hours at 37C in a tissue culture incubator
containing 5% CO2. C- Measurement : Determination of cell viability
151.Thaw the Promega's MIS reagent and add 20ul to each well with a
repeat pipetor. 2.Mix the reagent in the well by rocking the plate and place
the plate to a CO2 tissue culture incubator at 370C. 3.Prepare the "no
cell" blank control by adding the MTS reagent to a row of wells containing
100ul of phenol red free eRPMI alone. 204.Incubate at 370C until the
absorbance at 490 rim for the control cells is >1.5. 5. Mix the cell culture
Ibeiisking to ensure the color is uniform in the wells, making sure there
L rl%(p&air bug?les. If}%r sent, centrifuge the plate at 1000xg on a bench

top centrifuge (9 &NiHRE BRI ithenA metiens Bisshe Sltime €l ébtion or from

Dmman@wm.ﬁmgejwmmgﬁﬁs%%&ﬁm%rBIeE]e&‘r’r'l%?ﬁ 1. Copy
" aqd‘%agte the text data onto an Excel spreadsheet 2. Average no
“cell rarmeg'a“[@'and subtract this value from the absorbance from each

CorafilciorRAMINE BRI | SABMROGI N PIRDKASRCIF YAk licate well data

;and compute si?ndard_deviation fér replicate vaﬁ%ﬁgr?fj%\fg’%ayéyﬂq'
PIRERTO ESTHAAOYE ikt e Wrmine (G Boritmgantt Gaitedee00d08) +
IQ%beﬂdmﬂbﬁ%&fét@b@éﬁﬁ@@e?@:'ﬂtfﬁbg?;é@lﬁ%ﬂ%iﬁggg\{ﬁh Cat #16140-071) + Ix

p e&(;:ccm]ﬁ)/gurhld-treat,ed value/control valué) * 100 - conttol vValu
e ERRaPyRIR ket inetr QBN afftpt d HA06R) achitity'af Mig&smocin

esu
(Imdvopenivgd ©dtHpamgHE) As shown in Table 4, the compound of Formula |

P is CFn%}ilﬂengﬁtiye in the two MCL cell lines ofleko-1 and Granta-519.
U AET B R Shenol Frdl Srer8RMild 40 meditsttd iptuinhibisgGis@ainst

InvitrejetiVe)y urideGiPest AL EEE mﬁ@@@i@?@é*}ﬂﬁé‘a?ﬁﬁae&i\'i&%ﬁ l(e6ta? %E)eifne serum
(F&@ (Gibco/ Invitrogen, Cat. # 16140-071) + 1x Penicillin/Streptomycin (Gibco/
Invitrogen™, Cat. # 15070-063)

3. Other liquid reagents:
Promega™ MTS reagent (Cell Titer 96 Aqueous Cat. # G358B)
Dimethy] sulfoxide (DMSO0) (Sigma™, Cat. # D2650 )

4. Consumable supplies:

Sterile 96-well polystyrene tissue culture-treated clear plates with lid (Falcon™, Cat. # 3072)

5. Equipment:
Platereader, 96-well (SpectraMAX GeminiEM™, Molecular Devices, USA)

B. Method

Day 1: Preparation of test compounds

Dissolve and serial-dilute test compounds in DMSO at 1000x concentration.

Dilute 1:100 test compounds in phenol red free cRPMI in sterile 96-well polystyrene tissue
culture plates

Use a t2-channel pipetor to transfer 10ul of diluted compound solution to the an empty 96

well plate to be used for cell incubation
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IC50 (uM) % Inhibition at max. conc. (10uM) Disease Cell line
A003397769 N=4 A003397769 N=4 AML HL-60 3.7, 8.1, >10, >10 35
AML KG-11.991 AML ML-2>10 28 B-ALL Nalm-6

25

Following addition of 100ul of cell cultures, the final concentration of test compounds would
be 1x.

Day! : Preparation of liquid tumor cells for compound treatment

Harvest cells in complete RPMI from log-phase cultures at densities of approximately 0.3-0.7
million/ml. Count cells and adjust to 0.1 million/ml in phenol red free cRPMI (For fast
growing cells with doubling time of equal or less than 24 hours, ¢.g. K562, use 0.05
million/ml instead to avoid over-growing).

Transfer triplicates of 100 pl of cells to the wells of 96-well clear plates for a total of 10000
cells/ well. Note that each well already contains 10 pl of 10x concentrated test compound
prepared as above.

Cell incubation
Incubate cells for 72-96 hours at 37°C in a tissue culture incubator containing 5% CO,.

C- Measurement : Determination of cell viability

1. Thaw the Promega’s MTS reagent and add 20ul to each well with a repeat pipetor.

2. Mix the reagent in the well by rocking the plate and place the plate to a CO2 tissue
culture incubator at 370C.

3. Prepare the “no cell” blank control by adding the MTS reagent to a row of wells
containing 100ul of phenol red free cRPMI alone.

4. Incubate at 370C until the absorbance at 490 nm for the control cells is >1.5.

S. Mix the cell culture by rocking to ensure the color is uniform in the wells, making sure
there are no air bubbles. If present, centrifuge the plate at 1000xg on a bench top centrifuge to
eliminate air bubbles.

6. Read the absorbance in the Molecular Devices 96-well plate reader.

D-Analysis of results:

1. Copy and paste the text data onto an Excel spreadsheet

2. Average the “no cell” blank data and subtract this value from the absorbance from each
well containing cells.

3. Average the blank-corrected triplicate well data and compute standard deviation for
replicate variation.

4. Avcrage of control cell data:
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- -26.8,7.0,8.4
5.5 84 B-CLL JVM-2 3.5, 3.6, 7.7, >10 60 B-GEL JVM , 7.0, 8.4,
>10 59 B-NHL DLCL-21.4,>10,>10,>10 0 B-NHL DOHH-2 4.5 75 CML
Jurl-MK1 1.2, >10, >10, >10 28 CML K562 3.9, >10, >10, >10

26

5. Calculate the averaged compound-treated cell data as a percent of the averaged control
cell data as follows:

(Compound-treated value/control value) * 100 = % of control value

Results:

We have determined the anti-proliferation activity of the compound of Formula L. As shown in
Table 4, the compound of Formula I is consistently active in the two MCL cell lines of Jeko-1
and Granta-519. Furthermore, the compound of Formula [ appears to be inhibitory against a

relatively wide spectrum of hematological malignant cell lines (6 out of 15).

IC50 (uM) % Inhibition at max. conc. (10uM)
Disease | Cell line A003397769 A003397769
N=4 N=4

AML HL-60 3.7,8.1,>10, >10 35

AML KG-] 1.9 91

AML ML-2 >10 28
B-ALL Nalm-6 5.5 84
B-CLL JVM.-2 3.5,3.6,7.7, >10 60
B-CLL JVM.-2 6.8, 7.0, 8.4, >10 59
B-NHL DLCL-2 1.4,>10,>10,>10 0
B-NHL | DOHH-2 4.5 75

CML Jurl-MK 1 1.2,>10,>10, >10 28

CML K562 3.9,>10,>10,>10 21

MCL Jeko-1 3.1 97

MCL Granta- 34 67

519

MM 1-363 5.5 61

MM RPMI8226 >10 36
T-ALL Jurkat 6.8, >10,>10, >10 43

Table 4: Effects of Syk compound on viability of liquid tumor cell lines (MTS assay)

INHIBITION OF RAT COLLAGEN INDUCED ARTHRITIS

Introduction

Collagen-induced arthritis (ClA) is a well characterized modeél of human rheumnatoid arthritis
(RA) that can be induced in genetically susceptible rodents following immunization with type
II collagen (cIl) in adjuvant. Both CIA and RA exhibit severe swelling / inflammation of the

Joints, synovial hyperplasia and cartilage and bone erosion. This chronic inflammatory
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21 MCL Jeko-1 3.1 97 MCL Granta- 519 3.4 67 MM L-363 5.5 61 MM
RPM18226 >10 36 1'-ALL Jurkat 6.8, >10, >10, >10 43 Table 4: Effects
of Syk compound on viability of liquid tumor cell lines (MTS assay)

27

arthritis induced by immunization with cII consists of both a T cell component, as evidenced
by attenuated CIA in T cell-deficient mice and a B cell component. B cell-deficient mice, xid

mice or mice with a null mutation in CXCRS fail to develop CIA.

Methods:

Immunization and Challenge: Female Lewis rats were immunized on day 0 and challenged
on day 7 with cII from bovine nasal mixed with Freund’s incomplete adjuvant at a final

collagen concentration of 1.0 mg/ml. The animals were injected at the base of the tail with

400 pg of cll.

Prophylactic Dosing Regimen: The compound of Formula I (3.0, 10, and 30 mg/kg) was
orally dosed (p.o.) twice daily (b.i.d.) starting on day 6 and continued through day 21.

Combination Dosing Regimen: Rats were dosed with the compound of Formula 1 (3.0 and 10
mg/kg, p.o., bi.d.) or Methotrexate (MTX, 0.1 and 0.2 mg/kg, p.o., g.d.) as monothcrapy or in
combinations consisting of each dose of the compound of Formula I with each dose of MTX

starting on day 6 and continuing through day 21. .

Therapeutic Dosing Regimen: The compound of Formula I (10 and 30 mg/kg, p.o., b.i.d.)
was orally administered starting on day 12 and continued through day 21.

Joint Pathology: Ankle joint swelling was measured to the nearest 0.01 mm by using
electronic digital calipers. Measurements were recorded 7 times throughout the study starting
on day 6 and ending on day 21. Body weights were recorded on the same days. On day 21,

hind paws were removed at the hairline just above the ankle and fixed in 10% neutral buffered

formalin.

MicroCT analysis: Ankle joints were examined using a cone-beam uCT scanner. A scout
view scan was obtained first for selection of the examination volume of the specimens,
followed by positioning, measurement and computational reconstruction. In ankle joints, the
ratio of bone surface to bone volume, describing the complexity of bone surface in a certain

volume, was analyzed.
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15 INHIBITION OF RAT COLLAGEN INDUCED ARTHRITIS Introduction
Collagen-induced arthritis (CIA) is a well characterized model of human
rheumatoid arthritis 20(RA) that can be induced in genetically susceptible
rodents following immunization with type Il collagen (cl1) in adjuvant. Both

CIA and RA exhibit severe swelling! inflammation of the joints, synovial
hyperplasia and cartilage and bone erosion. This chronic inflammatory 27
arthritis induced by immunization with clfconsists of both a T cell

component, as evidenced by attenuated CIA in T cell-deficient mice and a
SatisticabApdysia t. F3rgeihtsiigi eBmiiaol ' ' Wull -
Sg%{‘tlation ép 21S%XCRS gil to dev@ﬁomioméhm. 5 Mtg%}r?%% %ﬁf\#fu@ fion ang Everstat v.5

EREIE. FetiaYdpanrd msasivrera NPV Arvisulbmusy spastdesh aMBeg e data were

anniyay ByBiersthiiain YR AT ) ] L g], incomplete . .
Ua?;uvant ata fi{;al colggen cc))nncifs(r1bt(|r7z§t2i(§’r§111 yﬁ%?ﬁgﬁm %I'H]é% g IThars Rt test.
AL AP RELEIENGR tafl EM 9eom oy esfodiK0105 Rreopinyldetid Bpsifigant.
Regimen: The compound of Formula I (3.0, 10, and 30 mg/kg) was orally

dosed (p.o.) twice daily (b.i.d.) starting on day 6 and continued through
Rdalmz'l' Combination Dosing Regimen: Rats were dosed with the

& f)’ound of Formula 1(3.0 and 10 15mg/kg, p.o., bi.d.) or Methotrexate

(MIX, 0.1 and 0.2 mg/kg, p.o., q.d.) as monotherapy or in combinations
PconsLstirJ of each dose of the compound of Formula! with each dose of
ORI RPER%ay 6 and continuing through day 21..  Therapeutic
DiztalrChlirg MeRikthme ha%ln n(ﬁ;ﬁo m :)]kg, p.o.,

12:'i'd') Z?Vé%s orally admirﬁ?gﬁgdggﬁ%g}gn a@i%ggg dCohttiued through
~ H5FOTPIMR b KatBIuiay: (B Qmefse signifivant iy eslwoedank et b ez Mea@Skmation

cotnPdredne by}ﬁ@@g&{@@}rgp&@gi@ oalipers. Measurements were recorded
times throughout the study starting 25 on day 6 and ending on day 21.

. SWMBHMMéd@Q@WﬁQimmwwmmmaM&IsW‘&UmQﬁYMﬂammation

cowiphcctidovadiaithedailing ﬂd% ?Q%‘S 1@ﬂlkle and fixed in 10% neutral
,Istl‘}ffered formal in. MicroCT analysis: Ankle joints were examined using a

fOBRAAdiel Femnradi3A mebi) spnitmrsbareduacdantaingetirsg fahflammation
cofifpaetian RHidR e¥aRiNatqR, YO the specimens, followed by
positioning, measurementqffl}l)'l}é éﬂﬁn%gfgﬁﬁ{z%%éghstruction. In ankle
joints, the ratio of bone surface to bone volume, describing the complexity

Miefdmn@nagrg‘gqﬁ@@ ggrtain volume, was analyzed. 28 Statistical
Tgalysis: For joint swelling! inflammation, data were analyzed using
- TBGEBRPYS %tﬁ%ﬁ'r‘éaa'r(é,d O awdmefleatectindanonetAONMTIR reductions in

bordWrbsnSRAL SIS haMIFI vere analyzed by Eyerstat using a
1-way AN OVALan(Ij) Newm%g-i('é’eggllsxv r%‘ﬁl&?é}éa%ﬁﬁaﬁ)ﬁ’é YL [8Ue-phhone surface
to bone YoltReks the mean SEM and p values of <0.05 are considered

significant. 5 :

Combination Dosing;

Digital Caliper Measurements of joint swelling / inflammation (Figure 4, 5).

- The compound of Formula I (10 mg/kg) significantly reduced ankle swelling / inflammation
compared to vehicle-treated rats from days 15 through 21.

- Combination therapy of the compound of Formula I (10 mg/kg) plus MTX (either 0.2 or 0.1
mg/kg) demonstrated a significant reduction in ankle swelling / inflammation from day 15 -
day 21 compared to that observed in rats dosed with either the compound of Formula I (10
mg/kg) or MTX (0.2 or 0.1 mg/kg) as monotherapy.
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Results: Prophylactic Dosing: 10Digital Caliper Measurements of joint
swelling / inflammation (Figure 2). -The compound of Formula 1(3.0
mg/kg) significantly reduced ankle swelling! inflammation compared to
vehicle treated rats on day 12 only. - The compound of Formula 1 (10
mg/kg) significantly reduced ankle swelling / inflammation compared to
vehicle treated rats on days 12 through 19. 15 - The compound of
Formula 1 (30 mg/kg) significantly reduced ankle swelling! inflammation
compared to vehicle treated rats from &y 12 through day 21. MicroCT
analysis (Figure 3). - The compound of Formula 1(3, 10 or 30mWKkg,
- Bhakywieavod sif Hermula hidcd mekel atimasdthaapysiacsombinaiipeerapy with
MPRRA SRy Bl 6 ARG AR R DX IO RERRRS by joint
surface to bone volume). Combinhation Dosing: 25Digital Caliper
swedling rinflemmadipsint swelling / inflammation (Figure 4, 5). - The
o o
deapnsitatedarsigrifigantaeduetionrindoim vt ieg dinkammai pagheyepihs IWEX
oésémga UreRtihlr 4 %@h%@?ﬁ%&ﬂj&é@%‘%&%&ﬂ%ﬂ%wf?d%'&a s 18
swelling/inflammatiort from day 15 - 30 day 21 compared to that observea,
threwahs2dlosed with either the compound of Formula 1(10 mg/kg) or MTX
WQ%@I‘-%@Q’&Q gjpnotherapy. 29 - The compound of Formula 1(3.0
mg/kg) as monotherapy or as combination therapy with MTX (0.1 mg/kg)
-Fatrsctoengionildmagesdsaensiraipdeigni ficant bopeierosinas desirustipsine joints of
lli i mation. - The compound of Formula 1(3.0 mg/kg) as
v%}cé;{'r?] ﬁ%téi%&:\ t Enérapy with MTX (0.2 mg/kg) 5demonstrated a significant
-Deslugwémats yathtthevesitimppund ftdifermtibr Gibme kg aonkid)obsdted ih wiignificant
[ rug W nqther n measurement.taken fr
o B e A v
indemdomsstavel 3iggifkathcvonpamdidiFooegirdction in joints of

icle- -Pasj it . lal (10
SRR S PR M PO b
eroghicidChieatbutraes misigeifioants desréagth BdsngfkobEEX/ed in rats
-Vgﬁ@?gc\ﬁw %m%mm‘%&95”8?81%%%1%5\8{&‘9%mu1a [ and MTX, all groups showed

a significant decrease in the ratio of bone surface to bone volume compared to vehicle-treated

rats.
-Combination therapy of the compound of Formula I (10mg/kg, bid, po) with MTX (0.2
mg/kg, qd) resulted in additive protection from bone erosion versus that observed in rats

receiving monotherapy with either the compound of Formula I or MTX.

Therapeutic Dosing

Digital Caliper Measurements of joint swelling / inflammation (Figure 7).

- Even when administered in a therapeutic regimen in which dosing was delayed until arthritis
was visually evident, the compound of Formula I (10 and 30'-mg/kg, p.o., b.i.d.) significantly
reduced ankle swelling / inflammation from day 15 - 21

MicroCT analysis (Figure 8):

- Compared to vehicle-treated, CIA rats dosed therapeutically with the compound of Formula |
(10mg/kg or 30mg/kg) exhibited a significant decrease in bone erosion as measured by the

ratio of bone surface to bone volume.

Summary:
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-Monotherapy with MIX (0.2 mg/kg, po, qd) resulted in a significant
decrease in bone 15 erosion. This effect was not seen in rats dosed with
0.1 mg/kg MIX. -When treated with combinations of the compound of
Formula! and MTX, all groups showed a significant decrease in the ratio of
bone surface to hone volume compared to vehicle-treated rats.
-Combination therapy of the compound of Formula | (10mg/kg, bid, po)
with MTX (0.2 20mg/kg, qd) resulted in additive protection from bone
erosion versus that observed in rats reé8iving monotherapy with either the
compound of Formula | or MIX. Therapeutic Dosing Digital Caliper

Measurements ofjgint syvelling / inflammation (Figure 7). 25- Even when
T alen et b Sh e R R R bR Wk By e
signtficiiglydelaged ihahiceist: tirl pespROOA ST chuAith3 Yecreased in

. ma/ka,.p.o. i.d.s signific tly reduced ankle swelling / inflammation from
Joggs/“i%l?n§fi@cro h sl?fgﬁifé‘ﬂfﬁg%)mp%@mb'aﬁé@‘tﬁcééﬁﬂ’ébﬁ@&téﬁqweasc
Praiifessits dodech thiey areeel jbsdty ol ith e iGGMRAUIMIIAE FASBUA 4B visible signs
Of(éL[%ng\él@og SOg%k exqéblt%gﬁﬁl significant decrease in bone erosion as
Measured By TR Thtid BY SONEASHFRRIHIN st nammatly giKea ip cambination
wiThERXSI0dieRtadn irodanthoa i SIDmaF BY A4NATE Y NG RYBROMDG RS the
Formtgfy. éEan si'gr}[i)ficgntly delayed both the onset and progression of rat
CRPREE S i gesadinseambinatiansyidniMd Nrindieatiegithetaembination
therapgiofthenpaipanily o Bsmeant B IRITXNeh [ | -
Rjgeverit were observed in rats in which dosingﬁ\f\ﬁﬁsﬁ iﬁﬁﬁtﬁn\%g%m n
si%ar%'se% arthritis were evident. New clinical therapies for RA are normally
given in combination with MIX. Our data in a rodent model of arthritis

i %?gg ive effects when the compound of Formula | is dosed in
A@@%@? | %ﬁx indicating that combination therapy of the
compound of Formula | and MTX could produce synergistic clinical effects

Fell JORA atierzf. ANG|OGENESIS ASSAY Female Lewis rats (5
e’&‘vaeék-%ég P RIS R e rnesths iaed 2iving ayhagiteang/ke) and

ketmmiheg@q. rOalkIIsEsPUHIRS R FRABGE PU HHAMRIFE,G R TtV Rx|d Finland)

Ltd.TM. Turky, Finland).containing 50 pl of either FGF-2 (fibroblast grow
°°'%%i’é‘i8}€23‘-{s%g L#r SHLt%T rﬁi‘?r% kfibaehiases wticiacty @) selntine (pysinig A0l ng of

FGSat) aphaiiclc pshysiolsgiears atemifnd - B8 1hd WAL t«nﬁﬂﬂm W?gt‘% were then
. i]%bcgtgneogsly on the back of the animals. During the two following days
MRS PEHEEERRR S ekl dheyaaimBlsniaing thktoefoinwisgidays durther
angi@@bxﬁbgsﬁ@@ﬁﬁﬂﬁ&ﬁ @éi%f %?e%%&ﬁ%’i'%%}{%% kgﬁgbtﬁg%{mnges of 50 pul of
lgondlpo’ns). One week after sponge implantation, animals
FGEF-Z solution or vehicle (basal conditions). One week after sponge implantation, animals
were euthanized using an overdose of pentobarbital and the sponges were dissected out. The
sponges were then minced and homogenized in lysis buffer (NaCl 150 mM, EDTA 1 mM,
Triton X100 1%, sodium deoxycholate 0.5%, NaF 10 mM, Tris/HCI 30 mM pH 7.8 containing
a protease inhibitor cocktail (P8340, Sigma-Aldrich™, St Louis, USA)) using Lysing Matrix
D tubes (MP Biomedicals™, Illkirch, France) in a Fastprep homogenizer (Qbiogene™,
Ilikirch, France). Hemoglobin concentration, indicative of vascular volume, was determined
using the Drabkin assay (Pierce Biotechnology™, Rockford, Illinois, USA). Compounds were
administered by oral gavage as a suspension in aqueous methylcellulose 0.6%, Tween 80 0.5%

solution.

The effects of the compound of Formula I on rat weight are shown in Figure 9. The effects of

the compound of Formula I on hemoglobin concentration (mg/ml) are shown in Figure 10.
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were euthanized using an overdose of pentobarbital and the sponges
were dissected out. The sponges were then minced and homogenized in
lysis buffer (NaC1 150 mM, EDTA 1 mM, Triton X100 1%, sodium
deoxycholate 0.5%, NaF 10 mM, Tris(HC480 mM7.8 containing a
protease inhibitor cocktail (P8340, Sigma-Aldrich, St Louis, USA)) using
Lyrsiagnidatrix 25 D tubes (MP Biomedicalsm, Illkirch, France) in a
Fastprep homogenizer (QbiogeneTM, llikirch, France). Hemoglobin
concentration, indicative of vascular volume, was determined using the
Dfabkin@mﬂgm%%@h@ ngr4, Rockford, lllinois, USA).
Compounds were administered by oral gavage as a suspension in
agueous methylcellulose 0.6%, Tween 80 0.5% solution. 30 CLAIMS: A
compound of formula (I): 10 or g, gorresponding N-oxide, or a prodrug; or
a pharmaceutically acceptable salf oNsolvate of such compound; and the
N-oxide and the prodrug, of th§salt gnd solyvate. 15 6 JThe compound
according to claim 1, wherefp thé]sal\ , :}'I!1ydrochlor_ide,
hydrobromide, sulphate, ph8&s Q améte, acetate, citrate,
lactate, tartrate, malonate, oxﬁ Iicylate, p?bﬁior%ie, succinate,
fumarate, maleate, methylene-bis-b-hydroxynaphthoate, gentisate,
isethionate, di- 20 p-toluoyltartrate, methane-sulfonate, ethanesulfonate,
benzenesulfonate, ptoluenesulfonate, cyc%hexylsulfamate and quinate.

3. The compound according to claim 1, wherein the salt is hydrochloride.
25 4.The compound according to claim 1; wherein the salt is acetate. 5.
THAAHSSRRNANDMNiPYLS. i Progfiderr Mekaimacattically gcgeptable salt or
RISHERC O IS OSRASHIRY: CAaMPHAB N HAEY e #REPFIBEUEY, &TYtRE salt and
one of claims 1 to 5, together with at least one pharmaceutically
&V¥ptable carrier or excipient. 32 7. A use of a compound according to
any one of claims 1 to 5 for the manufacture of a medicament for treating

joint inflammation in a patient. 58. A use of a comﬁoun_d according to any
Ghe of Jéjmg;g_rﬂpg%é)tﬁ@qﬁgﬂngaég“@lqjﬂh 1, wherein the salt’is selécted from:

hydrochloride, hydrobromide, sulphate, phosphate, nitrate, sulfamate, acetate,
citrate, lactate, tartrate, malonate, oxalate, salicylate, propionate, succinate,
fumarate, maleate, methylene-bis-b-hydroxynaphthoate, gentisate, isethionate, di-

p-toluoyltartrate, methane-sulfonate, ethanesulfonate, benzenesulfonate, p-

toluenesulfonate, cyclohexylsulfamate and quinate.

3. The compound Iaccording to claim 1, wherein the salt is hydrochloride.

4. The compound according to claim 1, wherein the salt is acetate.

5. The compound according to claim 1, wherein the salt is citrate. |

6. A pharmaceutical composition, comprising a compound according to any

one 'of claims 1 to 5, together with at least one pharmaceutically acceptable

carrier or excipient.
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medicament for treating rheumatoid arthritis in a patient. 9. A use of a
compound according to any one of claims 1 to 5, in combination with
methotrexate, for the manufacture of a medicament for treating joint
inflammation in a 10patient. 10. A use of,a compound according to any
one of claims 1 to 5, in combination with methotrexate, for the
manufacture of a medicament for treating rheumatoid arthritis in a patient.
15 11. A use of a compound according to any one of claims 1 to 5 for the

n?.ankfﬂgéu(g? £ E%Sgh%%gg}c{ﬂ%t'{gaa .r?/eg%aetclf)rﬁgfamg P%#iesnh)r the flr%nﬁ‘facture of a

use of a compo according to &ny o aims 1 to 5 for the

manufaitanecof HLOmbdicgmehinlarmeatiog s mpatilentell lymphoma in a

patient. 13. A use of a compound according to any one of claims 1 to 5 for

the manufacture of a medicament for inhibiting angiogenesis in a patient.

& A use of a compound according to any one of claims 1 to 5 for the manufacture of a

medicament for treating rheumatoid arthritis in a patient.

9. A use of a compound according to any one of claims 1 to 5, in combination with
methotrexate, for the manufacture of a medicament for treating joint inflammation in a

patient.

10. A use of a compound according to any one of claims 1 to 5, in combination with
methotrexate, for the manufacture of a medicament for treating rheumatoid arthritis in

a patient.

11. A use of a compound according to any one of claims 1 to 5 for the manufacture of a

medicament for treating a tumor in a patient.

12. A use of a compound according to any one of claims 1 to 5 for the manufacture of a

medicament for treating a mantle cell lymphoma in a patient.

13. A use of a compound according to any one of claims 1 to 5 for the manufacture of a

medicament for inhibiting angiogenesis in a patient.



