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KI MASE | NHI BI TOR CROSS REFERENCE FI ELD OF THE
I NVENTI ON This invention is directed to substituted
wa@z@sosobes, their preparation, pharmaceuti cal PCT/US2007/078103
conposi tions containing these conpounds, and their
phar maceutical use in the treatnent of disease states
capabl e of being nodul ated by the inhibition of the
protein ki nases. BACKGROUND OF THE | NVENTI ON Protei n
ki nases participate in the silgnalling events which
control the activation, growh and differentiation of
cells in response to extracellular nediators and to
changes in the environnment. In general, these kinases
fall into several groups; those which preferentially
phosphoryl ate serine JRBNASE INHIBEIORe resi dues and
t hose which preferentially phosphoryl ate tyrosine
residues [S. K Hanks and T.Hunter, FASEB. J., 1995, 9,
pages 576-596]. The serine/threonine kinases include
for exanple, protein ki Lsof qrms [ A. C. Newton, J
. Bi ol.anhcm, 1995, Wﬁg@@ﬁ%ggs-zmgm and a
group of cyclin-dependent ki nases such as cdc?2
[J.Pines, Trends in Biochem cal Sciences, 1995, 18,
pages 195-197]. The tyrosine kinases include
menbr ane- spanni ng growt h factor receptors such as the
epi dermal grow h factor receptor [S.Iwashita and
M Kobayashi, Cellular Signalling, 1992, 4, pages
123-132], andcytosolic non-receptor kinases such as
p56t ck, p59fYn, ZAP-70 and csk ki nases [C. Chan et.
al ., Ann. Rev. Inmunol., 1994, 12, pages 555-592].
| nappropriately high protein kinase activity has been
inplicated in many di seases resulting from abnornal
cel lular function. D GF H@I5r@§@‘8Nther directly or
indirectly, for exanple by fallure of the proper
control mechanisns for the kinase, related for exanple

to nutation, overexpression or inappropriate
Thigdpyeption srilirgeted K@ubﬁlzb}infiauamdoby thpitgrepamtion, pharmaceutlcal

S Y E TN T T

dlsﬁﬁse states capablc of being modulated by the inhibition of the protein kinascs.

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]. Thc
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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downstream of the kinase. In all of these instances,

sel ective inhibition of the action of the kinase m ght
wheoosnpsses ed to have a beneficial effect. Syk PGI/ES2007/078103

72-kDa cytoplasmc protein tyrosine kinase that is

expressed in a variety of hematopoietic cells and is

an essential elenent in several cascades that couple

antigen receptors to cellular responses. Thus, Syk

pl ays a pivotal role in signdlling of the high

affinity IgE receptor, FceR, in mast cells and in
cytoslggronrrecentor kieases suphal phaiek, pAOfY naAAP B0lapdrptkdayasesC.Chan et.

T j ran ion s present in mast, T
al-aﬂﬁl-§eg-gﬁ1géqgﬁv§gg,§%%§0$%§fu s. The ligand binding

domai n of the receptor |acks intrinsic tyrosine kinase
e S o S S S e e g
D TV S DR 08, i
fai&q@o@hgpfggm cpstre)imechanisfasdBY the kimaseh eelatedsfobenaintpld toenwition, over-
o BB e B 5k, B A R

cyBkiNéd GrarovRBITANIGRHS 8lsb Parti i@ 8 tranotion/of
y227- 23 Upon bi ndi Eg lgPMg{r%tli genraand rﬁjﬁ |S%f9|§§ Sttriegﬂ,or

dowpgrepmatheddnade elo alrod thehoiagthmey; Iseleavetiyhilstion ef the action of the
. 1 VI 0S| ki nases.of the Sr.c famly. Syk belongs to a
kina %Ci 'H'L%p% R S&‘%‘f‘WW%%?%sE‘R?‘ﬁ&@@s that have two tandem

Src honology 2 (SH2) domains and a C term nal
cat tic domain. These SH2 domajns bind with high
Sy A o PSR RNLPTAR WY e ioec i GpEats s oA oh

herfbtopdi&icd ' ' i
A 1, S X P PP Y
recapintst@plular rePphsedeThusi Byk plagisaepivara séle @edignalling of the high affinity

SR SO L L AL Suegecting Lhat TS S 20 e
el AN e o SIORIE By e
ligandibindirg danwlireof tbe reSgphtori lack BOResiwkyeiRe &ingswdctiving However, they
iy ey E St 995&%?81%%%%23@3&{03%3@@% aezition
BB R0 S, PSSR St U o
the[Banggyulmfnits ef thaFcgR 1 in thEkjsubukizdhe, of &M, receptor (TCR) and in the
IgGoc 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 multimerization, the
ITAM residues are phosphorylated by protein tyrosinc kinases of the Src family. Syk belongs
to a unique class of tyrosine kinases that have two tandem Src homology 2 (SH2) domains and
a C terminal catalytic domain. These SH2 domains bind with high affinity to ITAMs and this
SH2 -mediated association of Syk with an activated receptor stimulates Syk kinase activity

and localises Syk to the plasma membrane.

In Syk deficient mice, mast cell degranulation is inhibited, suggesting that this is an important
target for the development of mast cell stabilising agents [P.S.Costello, Oncogene, 1996, 13,
pages 2595-2605]. Similar studies have demonstrated a critical role for Syk in BCR and TCR
signalling [A.M.Cheng, Nature, 1995, 378, pages 303-306, (1995) and D.H.Chu et al.,,
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183, pages 1407-1414]. Despite the key role of Syk in
mast cell, BCR and T cell signalling, little is known
Wa@b®an3the nmechani sm by which Syk transmts doR€EUSEaN78103
effectors. Two adaptor proteins, BLNK (B cell Linker
protein, SLP-65) and 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 downstreameffectors [M3shiai et al., Imunity,
1999 10, pages 117-125 and L. R Hendri cks- Tayl or ct
Ingnpuno cB]’%quV(;]éQﬂS 16 pages ¥67- I&Hgéiyk;ggeapg_@emp be involved in

coRRuL ARt REREK Bk AU ST Tl Bahiiis

183 npdges BA0T- 11 4. mcspwetmenc){rMeEﬁtsylsuﬁhasaLen BEREMR-T MR dgnaumg,
JI ges 1923-1931] Syk is further involve
lt WS@H%W&&*EW memh%?s"pbwblcbtsg gensmits dpwastieam effgtors. Two

R T R LN —

sub9@Es 08SyKlin H Ellls a) mpagelss résbleet#%&] and E@ibﬂikcc@ﬁébﬁﬂdxt@mto interface
[ t tyrosi ne kinase

SO I ¢1Tecr (0 b b cmsmpi 18Pl Geiss L 125 and

L. RMAWRKS-Ta tca@l PE b 'Czh% Y‘M?hZ‘ong%E '1%}533 L%%ddltlon Syk

cont act si and FAK ac vation
apmmmwwhmpmnhw@nbb@@Dsmgmllmg pi&may,c\elnbh pMpesm itnPortant

s hindin

ol B SR Proer o LY ot o d BhDMA ol 9P4cUd: paees 47ar16311.

support the hypothesis that FAK inhibitors could be

useful in cancer treatnent. For exanple, FAK-deficient
Syk éf fugheriigyodited ip therattyvation oqu;nelnsetimolacddez:mxgam\» Efﬁmty lgG

sand expressiqn o rmna omai n

Sy @%L%r&gnﬁfaa@ Vishloasa VK abuse st Bioshe ol 1995, 311,
(P{ 3 m@esd71478)J. Cel | Science, 1999, 112, 2677-2691;

Richardson A and Parsons T., Cell, 1997, 97, 221-231)

; in addition, tunmor cells treated with FAK antisense

| | trachient .and ynderwent ..
FoBl BRI l) Ak ME i B ARCTRR BRI e
sighd3radddulion fraftivdyasF AKolocazes #aEl nitégnh?lrpl’é@dl RUMAGSRAUnd FAK
ostate, breast, thyroid, colon and |ung cancers.

actﬂ*ﬁag r anfdls tgosipg phaspharyafiasthapmbeansheivn wonany kb types @tbed
dc}y@naé‘})t bh m?ég?mg Sﬂﬁﬁﬁtﬂ; ﬁltefr régtrzlcgﬁul%%tan&g q{estﬁtc's 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 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, 413-41 8). 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

cnhanced neovascularization is observed in rheumatoid arthritis, diabetic retinopathy and
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phenot ype. Angi ogenesis or the formation of new bl ood
vessel s by sprouting fromthe preexisting vascul ature

w0 200803t ral i nportance for enbryoni ¢ devel opeens20aTi78103
or ganogenesi s. Abnormal enhanced neovascul ari zation is
observed in rheumatoid arthritis, diabetic retinopathy
andduring tunor devel opment (Fol kman, Nat. Med., 1995,
1, 27-3 1.). Angiogcncsis is a conpl ex nultlstage
process which includes activédtion, mgration,
proliferation and survival of endot hel j al cells.

duping Bymgrgevelenmantd olkmanhNat; Metl ¢l 19485, 1,470} Jadgiiogansisise complex

ave Id
QU e e B A e
entsth€el talls. matswelsﬁﬂles fh tthb BeMdioF aRYR raMDﬂeécnﬁﬁQM {R@Mést two decades
ant i - angi ogeni c ent s, |nclud|qg I nhi bitors sone

hayg idgptifi aawelbemfrt pReyticiigtasts inglidinglinases; arateasesoand integrins

SRR ol o 50T BBy Rt e B it some

of fwhwhtalrd Menﬁﬁumaﬂtnlc&ndvaﬁ}éﬁm Qelementct YIECHEE TreBeft Rev. 1997,
energence or rowth of malignancies., Severa

23p2(&r%&6r?s PROETeSHIhIbileR DS oFed i9 négaadisyaniaad even preventive
SC%H DAl e ARSIl or gwtp%?g} Lg’%% [{ied in yeast and

r sop I a. srup on o proteins results in
chronmosone m ssegregati on and nonopol ar or di srupted

i ndl es. t hese ki nases are the Ipll and aur ora
Seygt AR ging F@HRS(? inssheqmesome S%%saa%%’pﬂemdg: wahbhave besp

ideMREindefist baPGtoERHild. %15(‘7%1{)31{ ﬂ[ﬁlﬁ%&ﬁ pﬁcgaé{ A58 Q‘Ggmoso e

chronosone segredation nol ogué of yeas
mikyspiegatan ané oenopojarok disexted spindlenr Ambey theeckidbiges are the Ipll and

di fferen boratorie Thi s ki nase termed Aurora?2
auigfd kingses, °’B%Aﬁ€r%mﬁ§§ drogorhi]a reseecfiney M ebe Frguieshis o

cehtASTbhY sep@lfaﬁ&'i‘ ofd ch%m@hm% Q@P&Quﬁ&‘ aOn M nzﬁ%m'oizague of yeast Ipll

oncogenic and is anp uman col or ect cers
was RivBalyJcloned 984 clmmcteB@ﬁQby dab)t labdratbides. éhsdm’meemrmed Aurora2,

d cers vol.ving epithelial tunmo
STRIHY RIS lees BERE S e it s i b PSR showed tht
Awb;tsl&lbktg%ﬂlcaa@ismhﬁed Wtuefan Rapretal URBLE(EMBO J, 1998, 17, 3052-

har maceutical properties, in particular, the ability”’
3069 itrhas Bise besnsremplified imeansers inyelyingzpithdial wnioys suthnes breast

caftf |11y to

We have now found a novel substituted azaindole, which has valuable pharmaccutical
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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sel ectively inhibit Syk kinase. This azaindol e

conpound is related to those disclosed in United
wE@Bes37Pat ent 6, 770, 643 but is not specifical PgI/US2007/078103

di sclosed in that patent. SUMMARY OF THE | NVENTI ON The

present invention relates to a conpound of formula I

: (1) a pharmaceutically acceptable salt or prodrug

thereof, or a solvate of such a conmpound, its salt or

its prodrug. The invention is®also directed to a

phar maceuti cal conposition conprising a conpound of

formula 1, and nethod for using the conpound of

formula 1for or treating or preventing a physi ol ogi cal

condition related to Syk in a patient. The invention

Is also directed to a piljocess for preparing a conmpound

that is an internedi ate useful in preparing a conpound

of formula I. In another aspect, the present invention

is directed to pharmaceutical conpositions conprising

ompounds. of general formula (1); (1) the

2 WBPP e AlY Ao bR Bllor PApHIVE Wereph ot segvatmoicsugh a compound, ts sal
mﬁﬁgﬁ cutical ly acceptable salt and sol vate (e.g.

hy rate§ of such a compound; and the N-oxide and the

prodrug; together with one or nore pharmaceutically

ccept.abl e, carrier or ,cxcipient. BRI EF DESCR| PTI ON OF
THEEVERls8 b e phapaskiegh fompReiien FegRor eI gmRoUnd of
fofrAuTR © WAE nethoff #riding the dohipbiia o foldRa BPYY t?ealif?g%, §&f eventing a

di aneter of rats injected wth collagen type BPSm
phygiologisalrandition relatydda ok &n 4 patiemipl et e adj uvant and

treated with A003397769, the conpound of Fornmula 1

(3.0, 10, or 30 ng/kg b.i.d.) fromday 6 through day 2
Thk-inWaash RAkb Airk@édto agir@dg?st 1Bf ﬁeﬁﬁn&%%ﬁo&w& % 2 intermediate

sensitized by intra-dermal injection of collagen in
usefubigrpgergring e eerpicané offgrmviabt  (400ug/ 400ul /rat) on Days

0 and 7. Aninmals dosed fromDay 6 - 21.

In another aspect, the present invention is directed to pharmaceutical compositions comprising

compounds of general formula (I):

H,C
U:N\ _ OH
N" ,C CH,

)

IZ/

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.
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FI GURE 3: Anal ysis of bone erosion (ratio of bone

surface to bone volune) in the calcaneus of ClA rats
W e@ansaiotv t h A003397769 (3.0, 10 or 30 ny/ kg) PCHUSIRE078103

4: Mean ankle joint dianmeter of rats injected with

col l agen type Il from bovine nasal in Freund's

i nconpl ete adjuvant and treated with A003397769 (3.0

ng/ kg) alone or in conmbination with Methotrexate (0.1

or 0.2 ng/kg) fromday 6 thréugh day 20 or 2 1 and

conpared to vehicle dosed animals. Effects of SYK
FIﬁHﬁlqu tMgan %bgggW@getegofgatmqggcdbvlph @@lipgengype II from bovine nasal
in Feavod’ h@rc@fpyle@radjunar@@mbirmdl with AW IREOhthe cempevad of Faatula 1
(3.4 W), oF}EuRKe %.i.dNHem daykd thrqugh day 2. Meen enklefoint dtameters of female
LEWijrets sesitived By iawd-tamahinjegien dficofligemibPréunss inas@lett Bdjuvant

(46BugM00ulrat) 66 DEP R4 RAAMMAR doddroht Baf €d2W t h
A003397769 (10 ny/kg) alone or in conbination with

RIROL T £ n r9§10no &l '@/bglge) ui'fra AL gé% \6 1&:9&)%?& calcaneus
o e O AR, ot

t t
ke bl SR & fp@t'e;l”mé?%b%&%@hé’w@e& fryp pevine nasal
in Ereyad’p incpmaleteqdiyvan gae treated Witk ADB3 3BT O & ragrisy) alamerohin
coplingtigrevith Methotraxate(0s! errflemegtgiirorh dAn6 8BQIERERY 2B o loand
cothPamgy foaghichd dosed animals Effectsiofi 8 Kdnhibitéh ADBI00T6993 Atreg/ke b.i.d.),
as Mubnatherap P o2in@phibinatior WithRletfotreMaaon RakEr . j oi nt

di ameter of rats injected wwth collagen type Il from
FIGORERR NMésahkleGoift cﬁé’rﬂfgelsof'rﬁé:f?l le@t»ﬁthac%ll cqpﬁio §ovme nasal
in FreRR & fhchill e@%ﬁﬂﬁl ah i% »Plt ?

ts

co 5(90 vith Me Erg y and
'5{9 g {E}t % 41»6@3 ﬁt(?{ Z?é (1& ng/kg b.i.d.),
W 0

%rF to ye
as %ﬂgag'ﬁ&f ?&’é{ﬁ’f‘or{ £ PR BEYCldn Days 0 and

7. Aver age of Both Paws. FIGURE 8: Analysis of bone
FIGYBEGo An@tyaisiof berfe epasing (satiofofibenctsorfhesrie bowd volee)iimthe kalcaneus
of €t camnteeascdofithCAG0338T Z91(3.0 @ WImighg) alpeiidriis adhlyiniidntwith
MaARR30Z (P4 (. 2ehgkt).30 ng/ kg b.i.d.). FIGURE 9: Effect

of the conpound of Fornmula I on rat weight.

FIGURE 7: Mean ankle joint diameter of rats injected with collagen type Il from bovine nasal
in Freund’s incomplete adjuvant and treated therapeutically with A003397769A (10 and 30
mg/kg b.i.d) from day 12 through day 21. Mean Ankle Joint Diameters of Female Lewis Rats
Sensitized by Intra-dermal Injection of Collagen in Freund's Incomplete Adjuvant (400
ug/400ul/rat) on Days 0 and 7. Average of Both Paws.

FIGURE 8: Analysis of bone erosion (ratio of bone surface to bone volume) in the calcaneus
of CIA rats treated therapeutically with A003397769A (10 or 30 mg/kg b.i.d.).

FIGURE 9: Effect of the compound of Formula 1 on rat weight.

FIGURE 10: Effects of the compound of Formula I on hemoglobin concentration.

DETAILED DESCRIPTION OF THE INVENTION
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FI GURE 10: Effects of the conmpound of Formula |I on
henogl obi n concentrati on. DETAI LED DESCRI PTI ON OF THE
wO DBRAI7BNThus, in one aspect, the present i nvRCl/USW07/678103
directed to pharmaceutical conpositions conprising a
conmpound of general fornmula (1): (I) which also may be
known as:
2-[4-(7-Ethyl -5H pyrrol o[ 2, 3- b] pyrazi n-6-yl)-phenyl ]-p
ropan-2- ol. In the present shecification, the term
"conmpound of the invention", and equival ent
expressions, arc neant to enbrace a conpound of
n r . o . q . L . -
TRk g e Prigd 1 RS AR b B bl SomboUts
campspgamompsald of gewanal fodmmls@): vat es, e. g. hydrates,
where the context so permts. Simlarly, reference to
i nternedi ates, whether or not they thensel ves are
clainmed, is meant Hqcenbrace their salts, and
sol vates, where the3Cgntext so pernmits. For the sake
of clarity, particular/ instances when the context so

permts are so N ated i nOHhe text, but these
i nstances are @rely [ efand it is not

i ntended to ex J%E% é when the cont ext

SO permts. Abbr@viaquns use r&Ha: ATP adenosi ne

tri phosphate DIT dithiothreitol PBS phosphate buffered

sal i neAs used above, and throughout the description of

the invention, the follow nggjerns, unless otherw se

i ndi cated, shall be understood to have the follow ng

nmeani ngs: "Patient" includes both human and ot her
whHiBHTHEd fhay bEXRINUG! 2-[PREMEth -Q@Fﬁw beRzih%-y1)- - 2-
olconvertible in vivopﬁsnne?abo I C ﬂggﬁ@b%gégﬁigbpme]pmpm12

hydrol ysis) to a conpound of formula (1), including

N- oxi des thereof. For exanple an ester of a conpound

of forrmula (I) containing a hydroxy group nmay be

convertible by hydrolysis in

In the present specification, the term "compound of the invention", and equivalent
expressions, are meant to embrace a compound of general formula (I) as hereinbefore
described, which expression includes the prodrugs, the pharmaceutically acceptable salts, and
the solvates, e.g. hydrates, where the context so permits. Similarly, reference to intermediates,
whether or not they themselves are claimed, is meant to embrace their salts, and solvates,
where the context so permits. For the sake of clarity, particular instances when the context so
permits are sometimes indicated in the text, but these instances are purely illustrative and it is

not intended to exclude other instances when the context so permits.
Abbreviations used herein:
ATP adenosine triphosphate

DTT dithiothreitol
PBS phosphate buffered saline
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vivo to the parent nolecule. Alternatively, an ester

of a conpound of fornmula (lI) containing a carboxy
wW@e@a33Tey) be convertible by hydrolysis in vivReCT/0S1008078103

parent nol ecul e. Suitable esters of conpounds of

formula (1) containing a hydroxy group are, for

exanpl e acetates, citrates, lactates, tartrates,

mal onat es, oxal ates, salicyl ates, propionates,

succi nates, fumarates, nal eates,

nmet hyl ene- bi s- b- hydr oxynapht hoat es, genti satcs,
A4 wsed hbayncand shroeghopt the Hesogpticarof thatimention, the following terms, unless

t hanesu| f.onat es t hanesul f gpat es, . .

ofFENDEHETomal BE undt TR ety biGing meanings:

cycl ohcxyl sul famates and qui nates. An especially

useful class of esters of conmpounds of fornula (1)
"Patismt dnelpdrg bathrhpmap eyd efherupammely. be f or med from aci d

noi eti es sel ected fromthose descri bed by Bundgaard

ct. al., J . Md. Chem, 1989, 32 , page 2503- 2507,
"Peudelig” Redantecamaahd Whick & doariiIoR] Ve by RGRBARI RGNS [, by

exanp| e di al kyl am no- net hyl bcnzoates 1 n which the two

hydrokysis) t9raepwoid ofifermuba (kb inclusinerfroxidesidietsef. i For exampbe ancester of
. tionally substitute .
o g BRI L0 Blnitls Al BT e e SR AR Riradvis in
viwestp éied pakdny moheolp volkdrnsivelp] dhydstebenzaaipdtnd 6F Brmuta (IPEontaining a
5 -§m)r phol i ponet hyl z benzoates, and
W??&- BETRYR PRy BS sonvetiplehyhmdrabysisdmeivo ¢o the pgentgpolecule.
4- (4-al kyl pi perazin-1 -yl)benzoates. Sonme of the
compounds of the present invention are basic, and such
Sugaripeaersist @mpousdsfofiformulat(heofitaiingalhydfty bf &p aRASR eRdmple
in the fogn of a pharmaceutically acceptabl e acid
acciaf f"i“&]‘?s’g%‘}‘?tcse fasratess malgpates, geadates, sHlicylates prepienates ayeanates,
i f ~ , [ ctice, use of the
R s, A B AR BB b Bied Fouralete
di-poolnoyltimteacinethanekil foihateq rthagesuls@titcs (hepredpail Bniteaci d

ditign salts jnc e preferably those which produce,

p'taﬁférf‘f’s'élgq%feﬁéﬁaﬁi‘Ct"PiJS{‘J]I%’é""ft?sé‘éd BR8#Cs- phar maceuti cal |y

acceptable salts, that is, salts whose anions are

non-toxic to the patient in pharnmaceutical doses of
Antespecistly uscfulsbass bisastershe chmpernids bBformulbi(D comiining & hedrosy group,
mai ;Bbgor eng in the free q?se gr e not vitjated by side

4Pt Lo fom i Bpigties selesied fomm dhose doseribRg hyrundgaard ct.al, . Med.
Chefian 98c 821t p£pahbdy3-2507, and include substituted (aminomethyl)-benzoates, for
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)-benzoates, and (4-alkylpiperazin-1-yl)benzoates, e. g 3-or

4-(4-alkylpiperazin-1-yl)benzoates.

Some of the compounds of the present invention are basic, and such compounds are useful 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, 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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acceptabl e salts of said basic conmpounds are

preferred, all acid addition salts are useful as
weows0e9Ionf the free base formeven if the pare¢Tubzn7/078103

salt, per se, is desired only as an internedi ate

product as, for exanple, when the salt is fornmed only

for purposes of purification, and identification, or

when it is used as internediate in preparing a

phar maceutical |y acceptable 8alt by ion exchange

procedures. PharnaceutlcaIIK acceptable salts wthin
acndr@édlg@@ prdts dyiclude erafereldp thospwhich pwéécq; wbgecmnoe!evﬂf the free base,

@é { ?lg'g;lcg(%ta%ﬁ]edsaﬁa %gan E)sg %a?tm gée amolgila aﬁ'yngp g%)%l 1o taeégatlent in
phSrbHaf:aiheSl dopR@$ ﬂi&&hlﬁf’ so thaft thébéeficisluhRiBild efect 4iGREBAES the free
citrates, lactates, tartrates, nmlonates, oxal ates,

base-rg paf(viftated bysids sfleriaeserbable fodhennians, Afthpushaharnaceutically
ac&@la?@&g]?&e%f{@? g@‘é{ ﬁ@&nﬁuﬁ%@ arQ ?{l%f'e?r)é% Y Ogt hg?&?g?%g are useful as

soﬁl‘&tshﬁﬂ&-ﬁ:‘dﬂbﬁ%ﬁ@&vcn&f ﬂhapaﬁudlﬁmmt@s sc, is desired only as an
benzenesul f onat es, p-tol uenesul f onat es,

intgrepigrapgdustips Bnsranepleyitheq thersalt sformes anby for perpesss nf;
puHﬁ@aftlUJ&,nagg ,%ep&ﬂgd%x &% when A5 Is¥8 as%ﬁgggwé in qiggeﬁ

‘nventl on are us p’ar poses

phm‘fnapntlmmﬂ]yaﬁtapmblemfaltbbl mmdﬁlﬁgﬂﬂguﬁuﬁﬁ Bkﬁﬁﬁt@uw}y acceﬁtable
|.oitation f the solubility djfferences between the
Sdlé?aYP ifhin the §eqps @ Bl&ﬂ%wt%ﬁﬂa%@gse deriyed fsrrp aueardl agidsangtorganic

acﬁi ahd in@gld %cﬁ'éﬂa"ﬁhés 9% 8@&)‘35‘1'093’& S&@%&rolirg&ms sglftttgé)ﬁﬁosphates?

il he art compoun I nvent |
niteajdsj doi ﬂamansefacﬂtatm aitrates, dhadagesc attranas] mulohatesabrhlates, salicylates,
accor di ngl. i ncor orated i.n har maceuti ca
PrOPHITA i SEY ﬁa“ Pﬁat?weﬂwtca? E@rh’ hygdroxyagnhgiioatss, gentisates,

isefhitinh RS 'di‘-%-tf)l'h@ﬂla?t?d’tésafn@thg&déu%h &N SRS Ronatth) %eﬂeﬁ&%%nates
q A Tart

i nvention thus provides, accordihg to
Pl@QpEﬁwﬁH@@ﬂﬂUﬂn@ﬁybﬂﬁmmammn@qwhﬂen and conp03|t|ons
cont ai ni ng conpounds of the invention for use in
therapy. Conpounds within the scope of the present

AsivteB beiag uiefll il them8¢lvddl a9 aive 'cGﬁﬁ&m@@teﬁlltsVJf'chﬁGJde bf the
according to tests described in the literature and

invgatimrarpesgful foryhe puspsesoefautifieatioh of die wahpamds, forkxampletby
exﬁlﬁﬁltnﬁn BFETHH lS(Slﬁblﬁ{ edlggeﬂcgy ggw& ﬁ%r ts g?f‘:ﬁ‘SP?{S?t compounds, side

r maco
products and/or starting materials by techmques well known to-those skilled in the art,

The compounds of the invention exhibit useful pharmacological activity and accordingly are
incorporated into pharmaceutical compositions and used in the treatment of patients suffering
from certain medical disorders. The present invention thus provides, according to a further
aspect, compounds of the invention and compositions containing compounds of the invention

for use in therapy.

Compounds within the scope of the present invention inhibit or block kinase catalytic activity

according to tests described in the literature and described in vitro procedures hereinafter, and

which tests results are believed to correlate to pharmacological activity in humans and other
mammals. Thus, in a further embodiment, the present invention provides compounds of the

invention and compositions containing compounds of the invention for use in the treatment of
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manmal s. Thus, in a further enbodi nent, the present
i nvention provides conpounds of the invention and

W@ upn3i7v8 ons cont ai ni ng conpounds of the i nvePtT/08200T078103
use in the treatnent ofa patient suffering from or
subj ect to, conditions which can be aneliorated by the
adm nistration of protein kinase inhibitors (e.g. Syk,
FAK, KDR or Aurora2). For exanple, conpounds of the
present invention are useful ¥n the treatmnment of
i nfl anmat ory di seases, for exanple asthnma:
ajpatignt AYFERNO B rote phaubissiete, qoaditionspslnich emi be,anabtiomteld iy $he

i. 1S, . . tizi t
B R BGELEE S SN R0 £y e
cathp@ingds of 160 piestn€ invivition Sie dsefulin thfrdANER L Ql@lammfdr)lr‘gik‘&gcs, for

arthritis, rheumatoid arthritis and other arthriti
xRl asting inflappnatery dpaintasesied. pyooitiy idematits hgaetiformis, eczema,
011, 1.G:.ar ILths, rubella. arthritis,
B dndeuh QTG S b Semoft A S il Bt
camencalvisis; jomeinflamivatidd) éndludaat MBAtis, dheuttAlddarhritis and other arthritic

Qostructive Pul nonary Di sease (COPD), acute synovitis,
cofigitign &s Heypatoidsspondiliss. erutyarthritise pavmasinaethiitis, sybella arthritis,

: pﬁ)_?ila{ici: LekiRitis %&@Jt&ﬁﬁh sgffi'h ’corggtgulnp &t %{Sf) \é?ez&glla ﬂ‘r@rtggﬁnge’nt of

i sease, cardi ovascu i sease,  nul

CheosicdiiprigivePpboandi Discuse EQRD), aduy GHOTRS audHFheHE dabetes,
| upus eryth tosi,u_s, g_r,aft versus host disease and
aypopune chceohglamyelitis cofljtis: atheross|erasisi pavipberehassular dincenes
AMGvdstiTRY U e prostate, Dreast
LB St R SRS s DR o,

sysowad lupissertbenatdaldj t i onal |y, the conpounds are usef ul
ents, And furthernore, the

. as tunor ti-angi ggenic ]

o vetiiins Sreat o remsalintascisseeioctss g cancers and tumors

sGEMseBlordctiyrosted, b ' ' Ofaa il :

(.t her apeut | s e E?lé’ég{r?tqgﬁ%%%f’oaﬂdi‘Eﬁ?’ﬁ’@a“’w bowel
dipgasctAdiitiaplly, shenonipofdsmratsefahas tmot ditianggeiiabeents. And

. Hgg Lment _of the erapeutic nethods of the present
fu|ﬁnv e (r%f e::rghr? cloglp?'ﬁ’gs P IF E‘ﬁfr} GRHQgrarG pRetihas agcats &¢ eamtrot fugor gells.
speci al enbodi nent of the therapeutic nethods of the

present invention is the treating of cancers, tunors
A gpfgiaberbqdimensiof thertharapeaticingtbodbert she present invention is the treating of

joint inflammation.

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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Anot her speci al enbodi ment of the therapeutic methods
of the present invention is the treating of cancers

WO pwslosd7eg) | i quid tunors. Anot her special enmboRPCTESL00T678103

the therapeutic nmethods of the present invention is
the treating of mantle cell |ynphoma. Yet anot her
speci al embodi ment of the therapeutic nethods of the
present invention is the treating of disorders by

i nhibition of angi ogenesis. Atcording to a further

feature of the invention there is provided a nmethod
YeRofEsReriaheRimest ofdhe(hemcusic meHiodapt thapresent invention is the

3 ' " I EGL . .. condi tions which can be
U%ﬂ%??i?%?gﬁggg“?ﬂ@“%ﬂﬁ%ﬁ@é%%g?%on of a protein kinase
i nhibitor (e.g. Syk, FAK, KDR or Aur or\e/:ﬁ) Lor exanpl e
jti [ f.ore .descri bed, . i ch conprises
AR it PP Rt S e RTiaR Meiet BPVARS & Petiog farchs troatment of
f i i . p
¢ BRI SRS g DB M TR b
byative edmihistrtionecfiatprotein demee inbibitam(e gnykn EAE& Kmmmﬁﬁ&am)ffor
ent i [ ff ive in inhibiting the
e Pl P G0t Ry e Wi HaEPrStRche MR iopAthe
pafielt o an AHERL @ dmodHBf 4 mh?po%ﬁ@gf‘tﬁ% Rl oqg%bﬁlgtgition containing a
therapeutic effect. References herein to treatnent
cogipgundiolishe imetdiont Yidfllective amaintide nmatupthgiésgﬁﬂsd am zﬁﬁtﬁ_f;_ﬁcﬁ}bompound
[ 1. . nt . of . .est ahl i shed conditions. The
offe st FRURE FBFFIXF ronh R i inar s rEgpdinase, such o
SYRIBARRK BRI dr GRtorG2 1RO Biut bRASCiAOMR HbsHel hohupeRaEd Of
the invention in association Wth a pharrnaceutically
acceptable carrier or excipient. A conmpound of the

' Lan. dm ni st ered by any suitabl e nmeans. )
RSP BB el el B StoREuopl SR oBRyIFel dpy as welas
treg ik 8f dsyablisheadoridtiont er ed parenteral Iy, topically,

rectally, orally or by inhalation; especially by the

oral route or by inhalation. Conpositions a0ﬁording to

NI i : repared acgording.tp the .. .
O o e AR X R B Bl Pfieomn ogroisng
a @opemiddiltie ind¢gniion it Ssaiation diifhiaghbnacdiiRally acceptable carrier or

excipient.

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
methods, using one or more pharmaceutically acceptable adjuvants or excipients. The
adjuvants comprise, inter alia, diluents, sterile aqueous media and the various non-toxic
organic solvents. The compositions may be presented in the form of tablets, pills, granules,
powders, aqueous solutions or suspensions, injectable solutions, elixirs or syrups, and can
contain one or more agents chosen from the group comprising sweeteners, flavourings,
colourings, or stabilisers in order to obtain pharmaceutically 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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adj uvants conprise, inter alia, diluents, sterile
aqueous nedia and the various non-toxic organic

W@ 008083798 The conpositions may be presented iPCT/082007/078103

formof tablets, pills, granules, powders, aqueous
sol utions or suspensions, injectable solutions,
elixirs or syrups, and can contain one or nore agents
chosen fromthe group conprising sweeteners,
flavourings, colourings, or stabilisers in order to

obtain pharnaceuticalIy_accegtable preparations. Thg
mode PEdnyistratipn@nd theprovisiensde he ebrserved inghaimvasestidakgractice. For

oS BB RS B SRR, SPGB B SR Dhosphr

amtdisivegaanpaien sudhs spiadht iﬂgmloadcrm% ée‘naﬁﬂd&ﬂbhe%tsil&%1e980mbined
a the provisions to be observed in pharmaceutica
Wﬂ)tg iq})(qcergs SyeB s BREHSIUE steagats, Spdivm dausylshifate andatelcasy, be used for

i ' ' te, dical ci.um phosphat e
PSS oy C I RO RS RER S e
waighUm ] yetig/lane plyaols. Wk bqueoss Jubpatiess #0084 RS W Edhtain
. I Elb'r i.cants such as magnesi um stearate, sodi um | auryl

3

FHYRBAZERY OF agsaispdycthiacilitaasuspension. cBAwentsutintd sese, Tihanol,
it ous to use | actos
PR PSR e Ui HRLFDICATAUE G BB o
bagpgdous suspensi ons are used they can contain

ermul sifying agents or agents which facilitate
suspensi on. Diluents such as sucrose, ethanol,

FatQabenich h@nmistatlG bmuRoAP XL%EIFSi&JSY)? Ql%lﬂti YEfE gla)d%{gg according to

chl orof orm or m xtures ther may al so be Us
thp dvertiasria vegethblenils for ak arople sesamb sil reundsutRIIN 91i 06, OF
ing tqQ the invention

[ th duct ccor Ll .
a‘%%géu\léte"b%?’%bﬁ%@"BPﬁe s Wil |P§’P§g§%15’d°‘81 Ipjecigple gragnigtesters such
as@itlyl Ofeat8] ds w119k kteriRlaq@IUS WISioAL BAML gﬁuﬁ&h&‘uh&ﬁ‘@ a%é*cf;gp@%ans,

wat er and propyl ene glycol, 1njectable organic €S
arg yxeH. dBe ealutions of biasats ofitheywedduciaacemtding lodh@AVERIAR are especially

s 8 By e 3t oo TOpctRe Thp sinsoissolutons

al@aompebing sdlotidns of the ¥aRtih Bhrc ALBIEPRAEH, Hal Ye USATHY infrQenous
adm ni stration by intranmuscul ar or subcutaneous

adpypiggEatiop With theapraisebattheippldds switebly adjssed; drpthics hmsiludici%usly
i ( sal:hs | ure di.stilled water, e

o5kt S ] R s P
that tkeety atchspirilisgd-by Iscating, irdddiation 8 medr&tiratdpat they are

judi ciously
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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buffered and rendered isotonic with a sufficient

guantity of glucose or sodiumchloride and that they
w@e@s®s¥xs | i sed by heating, irradiation or PCT/US2007/078103

mcrofiltration. For topical admnistration, gels

(water or al cohol based), creans or ointnents

cont ai ni ng conpounds of the invention may be used.

Compounds of the invention nay al so be incorporated in

a gel or matrix base for application in a patch, which

woul d al low a controlled rel ease of conpound through

the transdermal barrier. For adm nistration by

[ | O 0 unds of .the inventi may .be di ssol ved.
i PO e a6 e e P A5 0h OB Ty Wb i
belh@iatdssey that it shoGldidaENE B pRpodidh YdhQRat ASLRHN dostiie sHEIYbe

be absorbed or adsorbed onto a suitable solid carrier

obtagiedy, Obviopsly, sgyayal yaidesage fomas sy beadmigistesednd shaut hesame time,
1o 3 5l AL DU A SHRBRRELA e s

ormu
thaeqritd ¢ffeey thatrobte as ddninktrativiaad i dafatibh ef the westieMNanthBe

ﬁ)qe*r cent age of active ingredient in the conpositions of
o

ton ofvhnpatisnt- daihegdull, s doges arg 2eperaly ramabaw 440 ttpahout SO,

' ' i Qr h _.a sHitabl
BRI BB, By bR oo
to slma e, gmfagﬂ)lyflﬂy tcbiﬁo,mhgé ﬁpﬁlﬂgﬂﬁ% tb: loab@mg;bgﬁwtsi%ﬁﬁaer day by

ime, T oyed W e determ ne e
ora) AP inistTAion, Ao SO, Qb s AhoH ! Cesreratty .46 i Rt kagbody
, .admi.ni ' . e Laki
v e s S a0 A 08 e Ly
determeinedimlaccorddnee Wb e fagters gistimatiak koythe subjecatachettre@te@Ghicki & age,

e R NI L

mcalRal prb@ht. preferably 0.1 to 70, nore especially 0.5
to 10, ng/ kg body wei ght per day by ora
adm ni stration, and fromabout 0.001 to about 10,

referably 0..01 tg 1 / k ody, wei ght r day by .

T LR i h g Rgnriex B Ao af Begurtheatfgsessary in
deh® dbesethe dedided Bferapehtey diicte Sof i Edpi i

orfactors dfstfﬁctiggg?o tﬁe sSgFéggéggq%g%§¥§gE H?pgﬁgﬂgmr

or lpwepgpse angoman find gushewedkcomainienarice Hesss adequatel Barhodrer patients, it
jShi e %%;r[_] n.inf]uence the efficacy of

ma? ﬁgﬁ@nt%%ﬁgé}l tﬁgr&\ e;’l? {lfIiC .trgﬁments a t'ﬂe ra?e ofI I'to 4 (Ioses per Xay, n

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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The conpounds according to the invention may be
adm ni stered as frequently as necessary in order to
wobicaioss7ode desired therapeutic effect. Sone peeT/E81087/078103
may respond rapidly to a higher or [ower 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 physiol od#cal requirenents of each
particular patient. CGenerally, the active product nmay
SloBPERmY b use@ ineageardatick yith stapdatd piaptes, foe pxateples s&f T.W. Greene and
. ne patien it wll bhe n ssary.to
PO Wit i HroRATE ABbmAR st i e Vs glypnS. 1991
Conpounds of the invention may be prepared by the
apPI ication or adaptation of known nethods, by which
Itivdll e apprecintedtbetcompaends ef te presens inyventitngney dostdin asymmetric

Lok Ler . le f escri.ned b C. larock .
et A PR 6 RO ERAI PR $ 2586 . 1
wilLiid dppévesitso thb9ESkillddrin tHeeurt tRA GbrtM SorkiRuAds &T8KL invention may also
hereinafter it may be necessary to protect reactive

Cﬁhﬁkﬁwwﬁwal@]?%ﬁ@m fligs tabeamgristond thabthy present inyentioni indydes

- thi r - ] these are desired i.n the .
Pl RS MG RS R e
mixturesh of capgpoiihdse forGmutn/@)rtieraimubbyd) rSuck (5o BB b Sepiated BBm their

n_.accordance with standard practice, for

used |

m ‘é{ﬁsp}”ég‘eé@%“cﬁlw OrgIgRIptIon G fnewiomgthogs; foriexample ghrematographic
G . . sty . Sqn

R Re el AR ok Lol o A eyt R e
appropsietatisomeveafithamintwayediaet ai n asynmetric centres.

These asymmetric centres may independently be in
either the Ror S configuration. It will be apparent

Adcordif}0s @ faither f@tiré f thdfivaftion! R adafich kI W&#@?ﬁgagof this

. the invention may also exhibit geonetrical iso
nygnlips may b preparekbysteavigntofitie fieh bassvathethe appropeiate aoid, by the

YL TUp Db BreBiTELD fechbag :
orp S BBhcH ot P T FTRLS | i reavelo i ason lifahe

comipisngs @8 thisOihivehtioR 149 66 pRbarb@Eitet By dikdoliSY Bk RRDOXE |
Such jsonmers can bepsega?at eczll frgymlt heJi?l?gm xt u?éeég,m%?/teror

aquepus alsphal selutinorethes skitabletsplyents fonkaimng theeppropisate ficdd and
e ( i t.echnj ques. an o

s aft By S BRNE Bl R L ST b OB Petree tesmandapidig an
organezatvent, forveliithi €8 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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appropriate isonmers of their internedi ates. According
to a further feature of the invention, acid addition
W@ 2008833098 t he conpounds of this invention nay PEI/US2007/078103
prepared by reaction of the free base with the
appropriate acid, by the application or adaptation of
known net hods. For exanple, the acid addition salts of
t he conpounds of this invention nay be prepared either
by dissolving the free base I water or aqueous
al cohol solution or other suitable solvents containing
Cantppungsnf i iresent iavintommdy be odnacnienglytpepaged| ¢r foymed during the

eva ting,the salution,, or b eacting the free base
P ol a5 QNPT T [XGRies Ehcopmpoundsil the drgeent
inFeRRGH MbEbe eiinrvaﬁédtr%g pRépakedby b&g‘%ml@hﬁkﬁﬂfr&ﬁ af Q4B drdni Ofblvent

of the solution. The acid addition salts of the
mixBig BEINg areanic selvents sul g dioxane igiralydraferge pemeathendlf r om

the salts by the application or adaptation of known

nmet hods. For exanpl e, parent conpounds of the

Adcordanpito @ furdien fdarird EIRNaraiiof, HakodaditloaiskltsasTitlk REPobndaRdI this
. salts by treatnent with an al kali, e.g. aqueous sodium
inysnter Way b irepased by repetion ohta &seiacid with theapaeiptiete base, by the

£t NieS. .. elg . from _
op{RERGH Y oty Urkabof Ao 5P B RREAEE BldRGy hBrne
comflaynidabf this infenkowinay beprepied either byedissdPhig: th fre€adid in water or
conpounds aof the invention can be regenerated from
aqpgoup plogfps goluting arjoBier sitable selyenty eotaiming thgappropriateldseand
. ) | I @f .
sl R O L PRl ing e oI BY B Badng s sERGR ge n an
orghuicisntyenthi whidcassthekalt deparatey dindctlp 0r caabeblaitll 89 céree@ration of
h 3&ates). Hydrates of conpounds of the present
the % 9 on may be conveniently prepared by
recrystallisalion froman aqueous/organi c sol vent
m xture, using organic solvents such as di oxan,
The etartmg ywirtafalsrand idermediatea maly be prepared by the tapplicafior driz@iptation of

feature of. the invention, base addition salts of the )
Ko GRESIIRES FTORTAPIE TP e] d5ACHRe) ac BEHRls Brihely obvious chemica
cqui®agits.on of the free acid with the appropriate base,

by the application or adaptation of known nethods. For

exanpl e, the base addition salts of the

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

Example.

300 MHz !H 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; q = quartet; dd = doublet of
doublets; ddd = doublet of double doublets.

High Pressure Liquid Chromatography - Mass Spectrometry (LCMS) experiments to
determine retention times (Rt) 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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conpounds of this invention maybe prepared either by
di ssolving the free acid in water or aqueous al coho
W@ 008033098 or ot her suitable sol vents cont ai ni NRCT/082007/078103

appropriate base and isolating the salt by evaporating
the solution, or by reacting the free 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 materd@l s and internedi ates may

be prepared by the application or adaptation of known
10A%: Hoqrid cliromatographyt ie perfarmed on as Agdent™ Hé@ ScrestBirary Pump &

Exanpl their. obvi heri, i ts  Th
DB BB rte PR ARt TSP REPrE AP HiogP B A column,
mobilé pHase: Y= 0N foshicQWATBA} Inlwitdr BEI VR, Ebg?m;&om%@@ 1¥fetion

H nucl ear magnetic resonance spectra ( wer e
volume ptiad- binCHC Venalytical MALSystgmi ow islemi.gnintita. Gralicnt is 5% B to
ear_magnet | 0 Spectra (NVR) the chemn cal.
ORIy T BICRENER 5 Bl by fedios et Rpten
1 [ ICABEU et o Wve O 29D @ hinQing SQ&Y‘fstlexwa BWpBRitive Light
significances: s = singlet; d = doublet; t = tr||gl et;
Sentterimg (ELSpHetectordempayatanet=e6°Coitrogetoprbdsate =ofbarloubl et s;
ddd = doubl et of double doublets. H gh Pressure Liquid
Chr omat ogr aphy - Mass Spectronetry (LCMS) experinents
THeGhifl ®4yef EHréRatd T28) Ri: WeRed Wk dAPGhiARERAI - plates
i ons ay?e per?o?ane (usi %gbt he‘ef‘g?rf:ovwg:]ﬁng1 nmet ﬁigg‘%&%éﬂggsﬁﬁdpldm'
Spectra (M5) are recorded using a Mcromass LCT tine
of flight nass spectroneter. The nethod is positive
el cctrospray ionization, scanning mass mz from 100

t01000. Liqui'd chromat ogExMpPisperformed on an
Agilent(tm) 1100 Scries Binary Punp & Dcgasser;

stationary phase: Phenonenex Synergi (tn) 2m Hydro-RP

i 5] 5D BOASET-Aromas 406 f Or i ¢ aci d
ke

i'n wa 1% FA'i'n Itrile. Injection

vol une of 5nlL by CTC Anal ytical PAL System Flowis 1
A wital of 6.0t 2 {Tictpl-5ipyhoio B,3-5p9Ha%nB- yIjphdnylpfipags-cand
90% B,to 100% B jin 2 mnutes. Auxiliary detectors are:
(coAquugﬁilﬁ) was prepared in two steps from n-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-5H-pyrrolo[2,3-b]pyrazin-6-yl)phenyl]ethanone (compound 4). A solution of a-
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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1100 Scries UV detector, wavel ength = 220 nm and

Sedere SEDEX(tm) 75 Evaporative Light Scattering (ELS)
wa@ledsnsrs t enperature = 46C, Nitrogen pressur ePET/URaN7/078103

The thin layer chromatography (TLC) Rp val ues were

determ ned using Merck(tm silica plates. EXAMPLE 1

2-[4-(7-Ethyl -5H pyrrol o 2, 3-b] pyrazi n-6-yl)-phenyl]-p

ropan-2-ol A total of 6.0 gof

2-[4-(7-ethyl -5H pyrrol of 2, 3%] pyr azi n- 6-yl ) phenyl ] pro

(conpound 1) was prepared in two steps from

soﬁf}{;m tzspﬁliwaalzlhﬂé ISPy mvm 2050 A-deem ypbored selbtior Wes
oblsFRARRY P enere NG Y BBESET ALou AR H e RRon ik s ibgund 5

1.08) g, aA0nhol) GetelthiyarAaan (5mL)9w£scdaErap 0t adlerivd b 8SAmLat 13.3
bis(trimethylsilyl)amde in tetrahydrofuran at 40 o¢

‘Codhie temv@ranﬁ@ &llipd?-81'€ apdapbrovmdolptiphers00d. yTh@umxture was stirred at
RGPy SRR g L PRRRERL 0 145 room

teraguongrict aboutr60 hdUosy Tat chixathieavas podrey ﬁﬁcﬁidulemtsh@fhtédrseﬂhm

| .. The synthesis is shown
bn@@%&ogm and ext)r/acted with ethyl acetate (2 x 150 mg) The ethyl acetate was

weshddwith'whkEY bo @HZLE% %ﬂlsz%lkrg?eé o VBRI a%ﬁ%ltéxﬁéé?ﬂwe bPhfloc and

anone (conpoun utton of npropy
frofrc&htodinair & gl%éZda@ yellowd 6olidordthg solid \t/a’sttﬁaii‘awh’ @ft]udnamy(éiher (25

I B Land B LA 2 LS e ARl Was i dried 16 give 600 mg (30.3%)
of pérﬁ;f&ulhh Hgg Qg%llﬁ)'\)\{ %Illhal%]qg[g %%%g%l (ﬂg(lljfl; r%h!: 16) dﬁ ﬂq dZﬁ—-Z Hz),

8. I\BE(Sde)Uas Hey) 8an(dHt dyg=3 eizpdr9aRHY & J=8Hz),1301 (26, 4, J&@Hz/)\ 2 7 3H,
ol on of 4- acetylbenzonltrlle (conpound 3, 1.08 g,

3)3 ]t’}rrb}]‘ﬁﬁﬁ tetrahydrofuran (5 nL) was added, over a
perlod of 18 minutes, at 13.3 uC. The tenperature fell
to 12.6 0C and a brown sol ution ensued. The mixture

\4%5 gﬁﬂ BEE to % g‘r}ﬂ'ﬁgfr&ﬂﬁ@ B?}éﬂ&l?ﬂﬁrﬁﬁﬁn%g (?&Hé%unh“? RO, cooled
(~¥ @mmewpd’rad:thlylma@mslummmmdﬁ GMauTHF; 8hemili 344unmolyds equiv.) in
tetl%R)l('Hrgi%rajnrH 106 I%B)u %v%g gddség ta l'sl(r)l{f}lt:u)enfj ots c%fjnlpgumd 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. Afier one hour,
TLC (ethyl acetate/n-heptane 1/1) showed no starting material present and a new spot moving
at alower Rr. 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, 5), 5.1 (1H, s), 2.9 (2H, q,
J=8 Hz), 1.5 (6H, s), 1.3 (3H, t, J=8 H2z).

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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bi carbonate (200 nL) and extracted with ethyl acetate
(2 x 150 nL). The ethyl acetate was washed with water
W@ 1@8/08d7%8 and concentrated on the Buchi at a beE€TUS2007/078103
tenperature of 40 OC and from80 to 10 torr to give a
deep-yellow solid. The solid was triturated with
diethyl ether (25 nL), filtered and washed with ether
(25 nmL). The solid was air dried to give 600 ng
(30.3% of conpound 4 as a yé#low solid: 1H NVR (300
MEz, CDA 3, figure 1) d 8.5 (IH d, J=2 Hz), 8.15 (2H,
thy filtgefiaskiand thg muxtureryascheatgd-® beling tq gige @ 2ldar slutipa8 Thizinaterial was

alﬁ_\«%&ﬂ&%?{o ryﬁrﬁgerﬁg%%grrzeaﬁg{sgkln@_g,sgo gi\:/Le' a4liél1%l_)|’ellgw scglizds,9 w'ﬁ'xzc% ‘was

filkqayd, avakhied Gihl aonszmbm eiPdted iR the VGANROWRA ai30 °CT@ gg/e 6.0g

cooled (~5 0C) solution of nethyl magnesi um chlori
(7d%wef ¢pmmqund 8as slight, yellaw sabids| LCMIS: Refa2 95 minutes, MS: 282 (M+H); 'H

r furan ) s.added, a sql utijon of
NV (OME-4 BaiEsle R o BuR 63t Bef G v sy 76
) (XH,QR2W (28, q,0%9HzN IME6H, S NOYSHS, . Jeaping the
S){]%rré)er a{Jur e@afqaboutzyor%(g b?tggﬁ?atie ofz)additi on. A
bright yell ow solution was observed on addition. After

TIRASrROM analbsts difdUmpBERt PlsShowdiiPEASEE 1/ 1) showed no
[ pr an

starting nateria sent a new spot’ noving at a

| oner Rr. The batch was quenched by the caref ul
THESRY R N'l? saturated, aqueous solution of sodium
e (about . ss_ensued and
P% E@F etate (ZSOC%'%%_]% 6\/@{%@&] f‘é%’l%rﬁ?fﬁ%re added
to the m xture. The aqueous | ayer was renoved and
EX -W th o, aGetab 0250 nmL). The
eﬁ@#%ﬁégg’ e frac??%ﬁéﬁhg?é@ég%%h@cﬁ washed with
water (2 x 200 nL) and concentrated on the Buchi at a
bat h tenperature 4{1) gCandfrom80to 10 torr, to
give 7.5 g (109% WMBLEELs a Iight-beige solid: 1H NMVR
(DVMSO-~ 6, figure 2) d 12.0 (IH, s), 8.35 (IH, d,
J=3.5 Hz), 8.2 (IH, d, J=3.5 Hz), 7.6 (4H, s), 5.1
(IH, s), 2.9 (2H, q, J=8 Hz), 1.5 (6H, s), 1.3 (3H, t,
J=8 Hz). This material was conbined with material from
a previous experinent. The conbined material (8.5 Q)
was refluxed witNhVHERG TESHhBROCEPSREFQRISYKgi ve a

clear, light brown solution,
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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which was filtered hot through a hot Buchner funnel,
under vacuum A precipitate forned inthe filter flask
W@ pasnsszosri xt ure was heated to boiling to gi vePEr/vbmar/078103
solution. The material was allowed to cool to room
tenperature with stirring, to give a light, yellow
solid, which was filtered, washed with cold 2-rropanol
and dried in the vacuum oven at 50 OC to give 6.0 ¢
(71% of conmpound 1 as a ligft, yellow solid: LCMS: R
= 2.55 mnutes, Ms: 282 (M+H); 1H NI\/R (DVBO-rf >
Syki Ther enzgine curaasfcr@ tiel (4¢P bphosphaBSfrémHy - ATE 30 Hw)pob&)dilc substrate.

Thg_agsapqz\yae Tyn dgn @@H‘O%G 4H1§b1(1§1|qg53[8% v&%]g)lﬁf) Aﬁqfhséop(pmg the’ reaction

usidb e]ﬂﬁ%ﬂ\%hc afedd, YiRé SeRtion MRixRATRAY Nehndfelred SHWARA- Wcﬁpﬁl'e%tavxdm
1. THEORY PERCENT PER ELEMENT: C 72.57% H 6.81

Flaghplatg %hecbrglrw@%dmwmumd o@o7he ﬂlﬁ%anﬂ-loﬂﬁct)&%entﬂ including

hoﬁé 7Oé TABé I\%. h TEST REdF SYK Assay
WOV BT A oEIRE (VS er’?afglén F AR Sy Assay
For rmt Substrat e Phosphoryl ati on Detection Format:

Strcptavidin Fl ashPl ate Modul ati on: Inhibition
“1518&17é'meaeqcaplhvvﬁs a8 Pk 334 well nen-binding plasq Einalf neagent

coB A RFAhL 1 51 L SRSEEL WMot i h B, Phgeeram, o

mM SR gFHRSLTT ﬂnM gatze:dm\m MhG, | MM DAY €1 f/ml y-Globulins. The
pol yst yrene-based scintill ant fol | owed by coval ent

reasvm%@n%wm@? apfRegastion ﬁxmwh&xemptea@mpara@rg (Raoabtcmpéreture.
whi ut
E{ég%t?tﬁly%gzsggbc A tadﬂﬁl%ﬁ)éf %)84 Af@@l g\qgghoc‘lé;ag 1} ;%b &IZ%' reaction

ure no
miktRfsWasitmngfenraitd QISB@&MISW&ﬁtﬁwﬂhaﬂasﬁﬁ]ﬁteaAﬂer&(E) rdinutes of incubation
substrate for tyrosinespecific frOtEI n ki nases. The

at rgemdempgratutey B Platrev s biorifh @026 8T SivemaA 18 9 Tris, pH 7.5,
Raé’ggg%]@gﬁ%s phat gn;ghg) Q-{%BBPféli@%% Ea]wg?gol ymeric

substrate.

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.

1 M Trnis, pH 7.5 Fisher BP1757 500 Buffer
1 M MgCl, Sigma M-1028 95.2 Enzyme
cofactor

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

nt

y-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




The assay was run in solution in a non-binding

384-wel|l plate. After stopping the reaction using
wWEhospssoes c acid, the reaction mxture was trapsf/E82000078103

to a 384-wel|l Streptavidin Flashplate. The

bi oti nyl ated substrate was captured onto the plate and

ot her reagents including hot ATP were washed away.

Each well was then counted for radioactivity. ITie

enzyme reaction was run in 2%984-well non-binding
Einal reagent concentration/well was: 7 77 nM

—plate

sCi [133P5-ATRV pGTR@kioElmersubsNEG6sx . 1 Ol | SSRUAER,
50 MBS, ipHs7.4 pH| 7. 5, FidlermM MyCBR3981 nM WnCl 2 Wﬂ‘s’hD"T
0.1 nmg/ M g-d pbulins. The feaction yol unme Wwasuffez2 [N .

Reagivesting | Me: | 120 pput es. | BpAPREG) J,ﬁ,?filf@"ﬁktergent

<11 e T T ON S5 pet— oy adirtron—of
38%%%0%%)%ﬁ Jsphor?'{éJl cid gb% n of rea SIP%! 0
o tr b nfnrrnr{ -0 QQ/I \Anl Stren
S am St+ep
e dwells for 69mMHLL b 0F63cupat i on AReRbOm
tprmpnliﬁfturp the plate was Wwashed with 0.02% @late
38weich Sgeptividiso pact i vi | \Capease
couRkghglabn a Tpp Count (tm) sci )l | afi on colintpkite

m\PetkinElmepH [. SVIPRaM

Tdprseyine sehlih gl fing

use. Mnd and

N Wapadkarpar e
DTT was added

0 6003 188 Pf

fresh int

on 1CE Pigor

o the

RS sdler

Fs—for—t

to
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E 2 E’n*‘z@*ni”

21 01 who nrodiie

2 dand
g0 oun |t ot Rackawd qfinstrare| Bi ot in| CoHtEGAt ed
Polﬁ?(&@@n Tyr) 4. 1B%imlalpurchased from Gi shi p Liquid
international (km (catalog ¥ 61 GTOBLB, | ot # hhfler
ABeekmMmA000i ons usBstkmae shpwn in Tabl e 3. TARL&d
Conpound di | ut} on: handler

Teassay %lae S
4
athh ’45 W@_d by

PR B,

IIUI LI

Fl ag-t agged Syk

IVNV = \J\J

TABLE 2

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

known in the art.

Substrate:

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

10

Assay solutions used are shown in Table 3.

Reagent Chemicals Solvent Concentration
Assay Buffer Tns, pH 7.5 H,;0 50 mM
MnCl; and DTT add MnCl, 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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1. Conpounds were received as 10 m/well of 10rMin

100% DMSO in a 96-wel | Ubottom pol ypropyl ene pl ate
wWOowRaR/050" H enpty. Added 90 m/well of 100% DMBOI/U82007/078103
yield 100 mM of 1nM conpound, resealed and stored the
plate at roomtenperature in the dark. 2. Prepared
conpound destination plate: In a 384-well round-bottom
pol ypropyl ene plate (Corning storage plate), added 23
m/well OHOto colums 3 &213, 20 m/wcl| of 30%
_DMSO-t.o colums 4 f}l}rmmh 12 and colums 14 thr.ouuh 22
(AR TRy ARBws | OATRE P-Aditot]y) . Asay Refepar &d €0 ppowel
di | Bojusien (10]dilutions, 300 mM 100 mv| 30 nM -etc)
onStBp Soletior? 000 (Rhopphosic aed Hi nase HRoof i | 1 Mg pr ogram
UsWngh Baffed | pS TwWeer28! h [one PEOWHT 4T €MOVEGlgz9, |
transtered 10 mi7welT of Imvconmpound fTomCorumr—31—in
source plate to Col utm Bappggestination plate to nake

the first 300 mMdilution. After that, in destination
plate, m xed and transfered 10 ul/well of 300 nM

dilution fromcolum 3 to 4 to make the 100 nmM

dilution. Mxed and transfered 10 ul/well of 100 nV
Comparnddilufierom col um 4 to 5 to m;kle the 30frrM )

' ' - C. de duplicate dilutions for eac
O er tespraas [Pl of domyBinOP e SR & 96-vell -
CONTHk o
Gost o ronfpRtpfient P 3o P it e FBEIL gove DMsO o
Thervield | ehgiasr M ompbunde teseabdd ahdMoesdnpoplad af 00 temperature in
Col l“;ren.,Zki n source plate to Colum 13 in destination
pl at'e ‘tldcg ‘make the 300 nmM di Llutl on;cd Aftgr:dlé)hat, in

tH j »sthf tr o 1

300 Tt o e O Il PN Bt Wby prace
mM dPmingstoragepate) e/ 23 pBeelived H,Gsowohenns Bak €3804V well of

. ol 63,1
ol 02 DRSO S ERPRSS o Bl TR aioh 2 eayioe Rows O and

Addecentpyil / wel | of 10 nmM Roscovitine

3. Prepared compound dilutions (10 dilutions, 300 uM, 100 puM, 30 M, --- etc) on
Biomek 2000™ using Kinase Profiling program: Using 20 pl tips with 8" one (Row
H) removed, transfered 10 ul/well of 1 mM compound from Column 1 in source plate
to Column 3 in destination plate to make the first 300 uM 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 pM dilution. Mixed and transfered 10 ul/well of 100 1M 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 Al in source
plate to A3 and B3 in destination plate. Repeated mixing and transfered. Then,
transfered 10 pl/well of 1 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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solution in 100% DMsO to H and H2 in a 96-wel |
U- bott om pol ypropyl ene plate, then diluted to 1nM

waodosnsms with 45 m/well of 100% DVSO. 5. Pr cpe€EES2007/078103

standard conpound destination plate: In a 384-well
round- bott om pol ypropyl ene plate (Corning(tm storage
plate), added 23 m/well OH Oto colums 3 & 13, 20
m/well of 30% DVMSO to colums 4 through 12 and
colums 14 through 22 (Rows 8 and P only). 6. Prepared
standard conpound dilutions (10 dilutions, 300 mM 100
uS.mifrepace standard campe)pnd desBhasion iplaxo Gog 884)-wal raugd-bottom

Pr of St e, 20

1 aneb RPN CoRinas Sifaea Boah adied 28 SHEBUALHIQ Brotymns 3
i n garxno upvall ef 36% OIMSO od@hindial thRgiPl 241 douintBKE thibgh 22
first 300 mMMdilution. After that, in destination

pI at(%owwmpéﬁk{)transfered 10 ul/well of 300 mM

SPGB cabreind ot [P RS AR P W o,

fr omcpothome@ 2600 usinl @rdfhiag Snaad gid (?:kinh Qﬂbmg&ﬁgq?e 20\@%
duplicate dilutions for each standar npound

ex aHFﬁmSéere(% Fomisydleid mi Wo@wme@ur@&fmﬂhm pamﬁmlalte to1 in

ar t
Pepesinldh i & it B30 BRI AR P Folpation plac,
m / vaetdd and tramdféred hpalivnd] dmowkﬁdllu&o@ﬂbﬁrm & ® rhike@He3100
in de nati.on Iateto make the 300 mM dil uti on.
Af t &P’F‘i l‘ﬂ& n. MH‘G @&W%%IGGHOW%@ of H0ed dilidpn frem Sde 64 to

10 Hiaké“ﬁ‘e'wgw RO b, Wb Qb1 B oh Probibn L Bn IR ©

he 100 niM ution -etc
des témpund,fopéxample, aaitteted® iwelalf corapo Lﬁiﬁ%oBMEDu( par@lnplate to

coni.,ol t hr.ou and O i/ wel | of 45% H3PO4

(I 0@5 %{’# B cs?rbatlﬂl ﬂ{ja[fgﬁﬁpejte HIXIBE anehtrangt erc,glsgléﬁp transfered 10
Pr ogRJMIT 65 1 hM ol ASHaY: iR 56280 Mol dBtination plate t
Nonﬁbl ndi ng 384- V\Hg [l plat e)l p%tcv{g‘eﬁg E) nrgé mal%?pae °
Subeikethe 3&pMtdilution. Z\ﬁek thaf, irt destinationplaten duxddmﬁdl radsgered 10

r °°Hi‘/w§f¥§%% 6 N)f glluftl%a from S]fto 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 pl/well of 45% H3PO4 (low control) to 1 through J in

column 23.

Assay procedure:

1. To the assay plate (Corning™ Non-binding 384-well plate), added 10 pl Enzyme &
Substrate Solution, 2 ul 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.

o

Incubated at room temperature for 120 min.
Stopped the reaction by adding 20 pl Stop Buffer.
Transfered 30 pl of reaction mixture to a 384-well Streptavidin Flashplate.

Incubated at room temperature for 90 min.

e S U

Washed Streptavidin Flashplate 2 times with 100 pl/well of Wash Buffer using Elx405
Automated Washer.

10. Sealed and read the plate (40 sec/well) on Top Count™ scintillation counter.
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(enzynme/ conmpound pre-incubation step). 2. Started
Reaction by adding 10 m ATP/ 3 P-ATP Solution. 3.

wo paglozazesl at room tenperature for 120 min. 4.PC/Upmetors103

the reaction by adding 20 mMl Stop Buffer. 5.
Transfered 30 ml of reaction mxture to a 384-wel |
Streptavidin Flashplate. 8. Incubated at room
tenperature for 90 mn. 9. Washed Streptavidin

Fl ashplate 2 tinmes with 100 #/wel| of Wash Buffer

usi ng El x405 Aut omat ed Washer. 10. Seal ed and read the
plate (40 sec/well) on Top Count(tm scintillation

c * m.st 1 tep. 5 using
o A By FOR PRI o6k STk B P X ebe i 111 g i
| C50 determ nation: Y=Bottom + (Top-Bottom/ (I +10
L((Logl C50-X)*Hi Il Slope)) X is the lIogarithm of
concentration. Y is the response. Y starts at Bottom
and goes to Top with a signoid shape. This is
identical to the "four paraneter |ogistic" equation.
The conmpound of Fopnula | resulted in an IC50 of 1.7

Eqyg [ SHVEIHIAS imiCso dedarmynation: AB| LI TY ASSAY OF
HEMATOLOG CAL MALI GNANT CELL LI NES USI NG MTS REAGENT
1. PURPOSE =Heitemre(Tiapddoitemi/tl +d 8t (Eragl Gre- X) Wil iSiamb)) | i t y
of aliquid tunor cell line followng treatnent with a

X tsdhe logrithw wfi doncEntration.cel | s are nmmi ntai ned in

Y subpesonen at | og phase growh. On the day of use,

Y si6itd & Baitomraa8 4sdes 1o with adighfBdhhpe. Of 0. 05 to 0.1

ThiH ik ideRiiéalito tAO Ko akancdér Sodidtict Pafagbh, i N 96 wel |l plate
vvilth trlmfl toest 8gerr%ounds fgcl)r 96@%0%5. Viability of

cell's was neasured by incubating
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

1. 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/m! 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 absorbarce 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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cells with Pronega's MIS reagent. The viability of the
cell is proportional to the change in absorbance at
wa2@snsa79By conparing the absorbance between cpeit/D81007/078103

and conpound-treated cells, the inpact of the test
conmpounds on the cell viability is determ ned as a
percent of the control cell viability. 2. PROCEDURE A.
Material sl. Cells: Liquid tunor cell lines are
obt ai ned fromeither Americaff Tissue Culture
CoI | ection or from DSMZ (Deutsche Samm ung von

i%elsoor gani snen und Zel | kulturen GrbH). 2 . Culture

L’ﬂ@%&@% PR SR G o Ur ARSI LTI PRt o fom

DSMZ @ewnstie Barginling Vo #ikrGbigasisthenvird Zdg R Gired GmbHY..  #
400-089) + 10% heat-inactivated fetal bovine serum
weRdi B0/ | nvi trogen(tn), Cat. 16140-071) + Ix

t
Cop 56%*’ MUK AU ERIOHURIR i 381 bt 988 aronttin.)-
pipentzinegthdneRil fonil acidy dnd L%mmﬁgé/(shbf?himn?dogérﬁd Czﬁ%”ﬂ@MO@) +
I G nvi t rogen
L% el Paqte Fes Shving hesam %@%%M@%mw% A b + 1x
Pcﬂr@ﬁlﬁbs%\/dn‘fﬁﬁ@flm/ nt\:/F@g p(#q/S()J/dWéﬁ 05(2@/311 g?}smoﬁn

+ 1 x Penici | i/ treptorrycm
(Inwwgftrf’d,gém(ﬁtmt-mmat # 15070-063) 3. Ot her I|qU| d

N T R X T

InitRh B 1O, # (ﬁ@éo% [ﬁ/l%@§q 1 %3540305:(1“%%1%{ faSHARY! 'f&ﬁémvme serum

Sterile 96-well polysStyrene tissue culture-treate
(FE3)dGibep lavvérggw, Cht. #lldl‘{OFQﬂl 13 o1 & tPadicilI@dS treptond@#HA)Gibeo/

Invitrogen™, Cat. # 15070-063)

3. Other liquid reagents:
Promega™ MTS reagent (Cell Titer 96 Aqueous Cat. # G358B)
Dimethyl sulfoxide (DMSO) (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 12-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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5. Equi prent: Pl atereader, 96-well (SpcctraMAX

Gcmni EMtn), Ml ecul ar Devices, USA) B. Mthod Day 1:
woe@pasyavs on of test conpounds Dissolve and  PCT/US2007/078103

serial-dilute test conpounds in DMSO at 1000x

concentration. Dilute 1:100 test conpounds in phenol

red free cRPM in sterile 96-well polystyrene tissue

culture plates Use a 12-channel pipetor to transfer

| Qul of diluted conpound sol #fion to the an enpty 96

|I. plate to be used for cell incubationFollow ng
F g@‘&’(‘ﬂg B‘ﬁ”‘éﬂ“ qfdoPyl of pellqailtures, the fimab soncemteatipn aitest compounds would

peppcentration of test conpounds would be Ix. Dayl
Preparation of liquid tumor cells for conpound
Dey leaRrammdtiohiaf igwt tunsdrlcslls for emifpurd geddibdt from

| og- . |tures at densities of approximately
Hér.ovg@‘ gg%snﬁcﬁ#weﬁmw %em iie-Rhasq wityres atdepsites afepwonimately 0.3-0.7
ibl/i@n LAl ned 1tk P For,  f.a i N
mgfgfn:xllg@wfl%nt 'a%]bs&ﬂlﬁ ﬁgh%titﬁg'l I 1ﬁ§aﬁ1§lx%]}c(nlogxgag frt%g g%lglgtgwlor ?ast
glowungsellewgh deifiiag tivsef 6quaborttdsithaardaouisNa . aasb2t @ed\03i d

[er - gr oW . ITransfer triplicates of 100 m of cells
"‘%OT/WS‘Wqu]&)'aHP’d%?WPW‘"@P'ear plates for a total of
TARSEripRdate3/of YU b-of DisGo AR elIS BESH-WEH Licd! Cprlﬁ&d%r atotal of 10000

contains 10 m of 10x concentrated test conpound
cebisiepell dutcabatabdvecl] dehdy doncilsdOipbof 10xawhenaate@tesscofrpound

72- 9({5, h,%ur s at 370Cin a tissue culture incubator
PRI YL RY 5% cop. © Measurement : Determination of
CélBinkubatigbi ity 1. Thaw the Pronega’s MI'S reagent and

add 20ul to _each well w th a repeat pipetor. 2. M x
Ingyhate ety B 72194 howre alwbI’C ity tissoe kiltuge inbubatorr adreaining 5P @O£

the plate to a CO2 tissue
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
contaning 100ul of phenol red free cRPMI alone.
4. Incubate at 370C until the absorbance at 490 nm for the control cells is >1.5.
5. 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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cul ture incubator at 370C. 3. Prepare the "no cell”
bl ank control by adding the MIS reagent to a row of

wowrioBe3est ai ni ng | OQul of phenol red free cRPMT/HENE078103

4. Incubate at 370C until the absorbance at 490 nm for

the control cells is > 1.5. 5. Mx the cell culture by
rocking to ensure the color is uniformin the wells,

maki ng sure there are no air bubbles. If present,
centrifuge the plate at 100028 on a bench top

centrifuge to elimnate air bubbles. 6. Read the
3absorHee theraverngedompevndaireand\eicl data 96a pretdnt of the everaged control

er.. alysis of results: 1. Copy and paste the
Cétng(%?a%af?lgﬁto an Excel spreadsheet 2. Average the "no

(Quedpoindtrened idickconttel valilf ¥ 200 < Moo ¥sHteeviinom t he
absor bance fromeach well containing cells. 3. Average
ReWlS'pl ank-corrected triplicate well data and cogput e
t VAl 1 or . l.cat riation. .4, r .
e R o el G B NE RSy B9 g ot Ao i

Tabderpabnebnipoand eftFoembla 1@adoasiaently REVERNe o MOE cell lines of Jeko-1
rol cell data as foll ows:

a’%@%ﬁ%ﬁﬁ%% ¢ SHMORE, (i cBpe Wik af Fomyudp Lignpears 1Qbe inhibitery against a
; ; et ek {
Y A BB o) Aol A L) or mut 2
|. As shown in Table 4, the conpound of Formula 1lis

Jr\l arnt i vy 1 n tha +awn BCL Cel | lLines of

nnnnn ot
C

ant

1 ekofand éo?ziévélfi%@“}?u?thgxmmwad?aﬁﬂm
Dhisgpshy| o ”‘élprLears OB 7788hi bi t ory agai MIBIH769

el atlvelv wi-ide—-spect Nl—jﬁ‘n of hemat ol ﬂgl cal NThl i gnant
AML | BL60 gl oyt 34481810, >¥hnl e [4- Fif ect s3%f _Syk
&MdnolnKGrh viabhilityldf liquid{tumr cell9ines (MS
AMI~ ) 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 6.8,7.0,84,>10 59
B-NHL DLCL-2 1.4,>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 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 (CIA) is a well characterized model of human rheumatoid arthritis
(RA) that can be induced in genetically susceptible rodents following immunization with type
I collagen (cll) 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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| NHI Bl TI ON OF RAT COLLAGEN | NDUCED ARTHRI TI S

I ntroduction Col | agen-induced arthritis (CIA) is a
wawi0B/083198 act eri zed nodel of human rheumat oi d BCT/O81007/678103

(RA) that can be induced in genetically susceptible

rodents follow ng inmunization with type Il collagen

(ell) in adjuvant. Both CI A and RA exhibit severe

swelling / inflammation of the joints, synovi al

hyperpl asia and cartilage and” bone erosion. This

chronic inflammatoryarthritis induced by inmunization
arthiritik indb¢eddynmimsmizatidn with ¢l confisself botb afpaiientmpomst, as evidenced

eV|dence b, at ed CIAl T.cell-defigient mce .

oG TS HaRE e @i il Pemman el et mice,xi
mite 6EmMe WIThCEnuN hita®or THIOX CRE @il kPdevidp SRS fall to

devel op O A Methods: | nmmunization and Chal | enge:

Femal e Lewis rats were inmunized on day 0 and
Mgethadls: enged on day 7 with ell from bovine nasal m xed

ith E ant at a fi
il S G s REes pmials Lt Ve At uod i ed 8 b Benged
oreday 7REtHABRoR bovi@ndsall thixed 1‘lvhh #RndY iRbmBlete adjuvant at a final
Prophyl acti ¢ Dosi ng Regi nen: The conpound of” Fornul a |

coflagen, comntr«aim of0.0rmg/ingy) Theeaniroalaivese injogtediat(tihe basy of the @ with
gall .d.) starting on day 6 and continued through

40 Corrbi nation Dosing Regi nen: Rats were dosed
W|th t he compound of Formula I (3.0 and 10 ng/ kg,

Perlg/iacupbggsng RQélmMT‘t J@ﬁé %ﬁ;%hﬁdr 6%%@% i%?’rig’tq?b%sd% Orl:Hé/ié&’was

orglyndisat (prog) ta’ﬁceeiady](tdais)estaﬂﬁng diedag Grapd vordinaéd thesughilday 11.

with each dose of MIX starting on day 6 and conti nui ng

t hrough day 21. . Therapeutic Dosing Regi men: The
Comhiption Posin Reeimsra Raty were dased 30thithg sagmpoynd of Fasmulad (3.0 and 10

m%yﬁ% th{] 3{461 836 ﬁr ou}gblﬁré%ag{/ &\ngt (‘?5 51!1(11?2 %%(l%a¥o 95 de)ﬁn monothcrapy orin

combimatiorswehsisting ofiezch ripsesofitiecbotnpotuicofiReamela  with @chavsdyf MTX
usi ng el ectronic digjtal calipers. Measurenents were

Sta\’%’%‘?‘b‘g@f 7““9?%%“‘{“3? 2lhe study starting

Therapeutic Dosing Regimen: The compound of Formula 1 (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
clectronic 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 pCT 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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on day 6 and ending on day 2 1. Body weights were
recorded on the sane days. On day 2 1, hind paws were
wOo 200839t the hairline just above the ankl e BemMUS108B 078103

in 10% neutral buffered formalin. M croCT anal ysis:

Ankl e joints were exam ned using a cone-beam nCT

scanner. A scout view scan was obtained first for

sel ection of the exam nation volunme of the specinens,
fol | oned by positioning, nmeasdirenent and conputati onal
reconstruction. In ankle joints, the ratio of bone

Stgﬁﬁﬂpée“ena{YéISb SARioinG puehing /deﬂ@nmmmdqth wereanplyesdiusipg Giverstat v.5

oA 208 B SFRATAENAT paae o e
analybécblfmcrm usidlgh - Wi ANCWAl and BldwitRn CeulsY i Riphi co\'hp'én son test.
software and a 2- vva;/ repeat ed neasure ANOVA with

Dt Arsreseniedzsthe mgag @valpss of k0%are pensigeed sigpificant.
Evcrstat using a 1-way ANOVA and Newran-Keuls nultiple
conparison test. Data arc presented as the nean SEM
and p values of <0.05 are considered significant.

R&3ewyil ts: Prophylactic Dosing: Digital Caliper
Nbasurenents of joint swelling / inflammtion (Figure

- The conpound of Formula 1(3.0 ng/kg)

y reduced ankle swelling/ inflammuation
Prg%%ﬁ&% veh| cle treated rats on day 12 only. - The
Digiaiizalipet Méasﬁemnmb af j]b(nl &vﬂuﬂé@hﬂ&h@aﬂ:dﬂ (Fastd 2). r educed
nkl e swel | ing | ammat j on ared to vehicle
TP¢ eorppond f ’éorawlada(% mggkg) ﬁygmfwtlvgcducedrﬁwq:wmdnfbammanon

coﬁff&rﬁ}ilt@véh (gé%&)? rgtglmﬁn\gfﬂ 5d1§ant l'y reduced ankle

amati o conpared to vehicle treated
- lﬁatcemfmwmmi &yrmiida I {10 ogity) digyi fikdntlylyeduceddnkdd we)Ifigd inflammation

CO_%'giﬁ%# @V‘%@‘? t-r‘ii’tTﬁBer?}g ggﬁ%t%ﬁgtﬂggugio@nnwf ?c :e\ng ° re 380 ? |r ons
A0 SOy B8t By 9 e

compared to vehicle treated rats from day 12 through day 21.

MicroCT analysis (Figure 3).
- The compound of Formula [ (3, 10 or 30mg/kg, b.i.d.) demonstrated significant reductions in
bone crosion when compared to the vehicle-treated rats (measured by the ratio of bone surface

to bone volume).

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 [ (10
mg/kg) or MTX (0.2 or 0.1 mg/kg) as monotherapy.
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to bone volune). Conbination Dosing: Digital Caliper
Measurenents of joint swelling / inflammtion (Figure
W@2008)p33798 The conpound of Fornula 1(10 ng/kg) PCT/US2007/078103
significantly reduced ankle swelling / inflammtion
conpared to vehicle-treated rats fromdays 15 through
21. - Conbination therapy of the conpound of Formnula I
(10 nmg/ kg) plus MIX (either 0.2 or 0.1 ng/kg) _
denonstrated a significant ré®uction in ankle swelling
/ inflammation fromday 15 - day 2 1 conpared to that
- Bieseompednd of Foanwla d (5@ ohgikig) &5 redrottteeraply loe acambinatidn dferapy with

MTh BBy i SRt ok dRimsr s s Dhapracy i
swalnRl/heflamiatdh. as conbi nation therapy with MIX (0.1

mg/ kg) failed to significantly inpact on disease
- Ehoveomppyndeef Fernwlal 60 mglkg) astcombiriatiomigerapy with Miva (0.2 mg/kg)

- u f Formil a.l .0 my/k as conbi pati on
oGP TRBNSleoBRLTHL Bl 4 e B R STERR LS
otstiged Wherbdither &yl Ghd @oied &k Ih&idﬂ{e.ra‘i)a@h I A irémént tAkBTFBh Iy 18

above what was observed when either drug was dosed as
‘Wﬁb‘%?herapy on nmeasurenent taken from days 18 through

MzrdeT Md Sg%@gé?ysi s (Figure 6): -Three-dinensional

I mages denon ed significant bone erosion / .
-Tiestdimetsional iinaggsaiembsstafed\sinifihnt-boheerbsioh I @dstuctioR@sjoltds of

f rats with the conmpound of Formula I (10 ng/kg, po,
V"glc&)'"‘iaé"éldf’tﬁ'ed in a significant decrease in bone

SRR LALLM AR g
detivascdo bpreenekicof veFsap neHi de-treatedviano tAhg gri Ayanvil dokeabdTwas(fdt @bserved
inggh 6 BEh b e i compaend wiemer Loeen 1 n rat s dosed
-Wnbmeﬁp}wﬂﬁ/vf’gx MQ(mg/kg, po, qd) resulted in a significant decrease in bone
erosion. This effect was not seen in rats dosed with 0.1 mg/kg MTX.

-When treated with combinations of the compound of Formula [ 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 I
(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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-Wen treated with conbinati ons of the conpound of

Formula | and MIrX, all groups showed a significant
waele@s®sres in the ratio of bone surface to boneP@DUS2IB7/078103

conpared to vehicle-treated rats. -Conbination therapy

of the conpound of Formula 1(1Om/kg, bid, po) with

MIX (0.2 ng/kg, qd) resulted in additive protection

from bone erosion versus that observed in rats

recei ving nonotherapy with eid®her the conpound of

Fopnul a lor MIX. Therapeutic Dosing Digital Caliper

Measurements of joint swelling / inflammation (Figure
These studiey enmfivh dlmt adiihiitionsdfaylekinase bla tltehm:]ﬁpp&md ofForragla edh

. n-whi.ch dosin s del ayed until _arthritis was

sigiGEARIY JeIaEO PRy e Piset 4n PEREEsIIOB P b H Pemezouisd B decagased in
Jom/s%éllm@/n@ﬂamrﬂation%a bSe@RdsidnC %H)ﬁ/anfl? Q;%)%jc I\/ﬁﬂkfm%{aon of disease

swelling / inflammtion from day
pragrassjas and (SGlfegtM\éerspbserveobampane d/htob dmsshg vheddlayed uintl, visible signs

oS 05 R B R Bt BPB AR St
with W)f i ahta %&fo%@&@nd&l &%ﬁnﬁ{ M&&rﬂéam%%@gs O¥en the
the ratio of bone surface to bone vol une.

compered 9f Fonaule | é¢ dedecin comhfmamm whlaMT)himdhamngahz;t&bmbmlktlon
n significant
a9 ot 8RR 3ne MGt BLerpiR v iy Atakefcts in

ana@amﬁd by decreased in joint swelling /inflammtion

and bone erosion. Inportantly, significant inhibition
of di sease progression and severity were observed in

sing was del ayed until visible signs
Aggﬁ FEE |§ nge evident. New clinical therapies for

RA are normally given in conbination with MIX. Qur

da in a rodent nodel of arthritis denpnstrate
Fe&tﬂ‘ﬁﬁa’tqu&f@ Seelsolin £30-1 1e2) tsrgongsthetised Fatmgrwlazme (#sng/kg) and

ke@aﬁﬁﬁcd(sb%ﬁlmaﬁidﬁ&om{sﬂmme} Whg?‘&u id L™ Turky Finland)

conbi nation 't hera € conpoun _
covmiingoifl 1d of eiticbu € GFQy(Iﬁbfo@last grﬁwthl faqibrcy lsol@fibre@bstainthg 400 ng of

FGF-2) or vehicle (physiological salt solution, bovine serum albumin 0.08 %) were then
implanted subcutaneously on the back of the animals. During the two following days further
angiogenesis was induced by daily injection through the skin and into the sponges of 50 pl of
FGF-2 solution or vehicle (basal conditions). One week after sponge implantation, animals
were cuthanized using an overdosc 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™, Ilikirch, 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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RA patients. ANG OGENESI S ASSAY Fenmale Lewi s rats (5
week-ol d, 150-175 g) were anesthetized using xylazine
w@ 200803ke and ketami ne (80 ng/kg). Cellul ose BEDO/®Y7/078103
(diameter 10 mm Vivoxid Ltd.(tn), Turku, Finland)
containing 50 m of either FGF-2 (fibroblast growth
factor 2) solution (containing 400 ng of FG-2) or
vehi cl e (physiol ogical salt solution, bovine serum
albumin 0.08 %9 were then inmglanted subcutaneously on
the back of the animals. During the two foll ow ng days
further angi ogenesis was induced by daily injection
C%%qugh the skin and into the sponges of 50 m of
-2 solution or vehicle (basal conditions). One week
Wifat srclagpahige | npl antation, animals were eut hani zed
usi ng an overdose of pentobarbital and the sponges
wer e di ssected out. The sponges were then m nced and
hono [ [ i.gnbuffer (Nad 150 mM EDTA 1 mV
1Trit%§&§F§gwf€§h§§gﬁHh1deoxycholate 0.5% NaF 10 nV
Tris/HO 30 mM pH 7.8 containing a protease inhibitor
cocktail (P8340, Sigma-Aldrich(tm, St Louis, USA))
using Lysing Matrix DH;Gbes (MP Bionedical s(tm,
Il kirch, France) in a Fastprep honogeni zer

(Qbi ogene(tm, I11KknN.ch Henem obi n
concentration, ingjicatfvs | ar/"vol une, was
det ermi ned usi ng ,he/; abKi N \§ Yy (i erce

Bi ot echnol ogy(tm, “RgCkTNrd, | Hgisgn{#y». Conpounds

wer e admini stered by orall gavage as a suspension in

aqueous net hyl cel l ul ose 0.6% Tween 80 0.5% sol uti on.

The effects -of the conpound 2f Formula | on rat weight

are shown in Figure 9. The e Wects of the conpound of

Formula I on henogl obin concentration (ng/m) are

shown in Figure 10. CLAIMS What is clained is: A
OrdRFeeading Nr@ida, pra prpyrug apa pharmaceutically acceptable salt or solvate of

such compound; and the N-oxide and the prodrug, of the salt and solvate.

2. A pharmaceutical composition, comprising a compound according to claim 1, together

with at least one pharmaceutically acceptable carricr or excipient.

3. A method of treating joint inflammation in a patient comprising; administering to a

patient in need thereof an effective amount of a compound according to claim 1.

4. A method of treating rheumatoid arthritis in a patient, comprising: administering to a
patient in need thereof an effective amount of a compound according to claim 1.

S. A method of treating joint inflammation in a patient comprising: administering to a
patient in need thereof an effective amount of a compound according to claim 1, in

combination with methotrexate.

6. A method of treating rheumatoid arthritis in a patient comprising: administering to a
patient in need thereof an effective amount of a compound according to claim 1, in

combination with methotrexate.
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or a correspondi ng N-oxide, or a prodrug; or a

phar maceutically acceptable salt or solvate of such
w@ooposdTeds and the N-oxide and the prodrug, ofPehESHal/078103

and sol vate. 2. A pharmaceutical conposition,

conprising a conmpound according to claim1, together

with at | east one pharmaceutically acceptable carrier

or excipient. 3. A nethod of treating joint

inflammation in a patient codprising: administering to

a patient in need thereof an effective anobunt of a

conpound according to claiml1l. 4. A nethod of treating

rheu ' by bl S ) [ . i si.ng; o
" A epiofof bkt a'cimort & et SBhyri SRR I to @ patient i
neefl fleodofl we efievtivedmadnt af £ anfpoundlaceiigdd BRIk ¢. cl ai m 1.

5. A nethod of treating joint inflammtion in a

patient conprising: admnistering to a patient in need
g.t hergafe [ : ording.t.q.

cl ol R o e o horth ST o, il Gerine o
a pAtientrip ac¢drtheredfon eficdive amotuitrof & csmpound apakdiegto claim 1.

conprising: adnministering to a patient in need thereof

an effective amobunt of a conpound according to claim
9.1, i AmeaaBonmhibihginkiBedmRED R d I%Qﬁt?coﬁspﬁos‘in%%mgisfying to a

treating a tunmor in a patient, conprising:
pasigntiimheaddhereny an effectivaamenrtt of a coremuing henoabifig @relaim 1.

effective anount of a conmpound according to claim1.

8. A nethod of treating a mantle cell |ynphoma in a

patient, conprising: admnistering to a patient in

need thereof an effective anount of a conpound

according to claim1, 9. A nethod of inhibiting

angi ogenesis in a patient, conprising: adm nistering

to a patient in need thereof an effective anount of a

compound according to claim 1.



