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If a compound is to be developed as a drug, it is important to provide a form of that
compound {commonly known as a drug substance) which can be reliably prepared and
30 purified on a large scale, which is stable and which does not degrade on storage. Such
characteristics are normally found in a drug substance which is crystalline and of high
melting point; a high-melting point crystalline solid tends to be easy to purify by re-
crystallisation and stable on storage. Furthermore, the drug substance must be suitable
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O with a conmpound of forrmula 20 The reaction is typically carried
out in awoizv@msenisol vent, preferably an al cohol such agc2haBicsgreiryss
al cohol or isopropyl alcohol, and in4he presence of an acid catal yst
such as trifluoroacetic acid. The reacftion Is best carried out at an
el evat eqp grRehahiliion fersfld ol EBEGH fﬁs 86, 91 Afarbfie saloy A2 407
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at nospheric, preferably at 30 pounds per square inch (psi). A
conpound df forrrul a ( may be prepar ed by condensing the aci do?_[

fornmula (VA N O @ t hereof. (such as the
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(TBTU) is pr erred The condensation catalys by TBTU I '
out in a suitable organic solvent, Lt@ﬂ as N, N-di net hyl f or mam de
(DMF), and in the presence of a base ch as N, Ndii sopropyl et hyl am ne
(DI PE#Y . 20 A conpound of fornula (VI) may be prepared by al kylating
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dif!uoro-4H-benzo[1,4]oxazm—3 one)-6-yl}-5-fluoro-N2-{3-(methylaminocarbonyi

15  methyleneoxy)phenyl}-2,4-pyrimidinediamine for use in treating a condition for which a
Syk kinase inhibitor is indicated; the use of the xinafoate sait of N4-[(2,2-difluoro-4H-
benzo[1,4joxazin-3-one)-6-yl]-5-fluoro-N2-[3-(methylaminocarbonyimethyleneoxy)phenyl}
-2 4-pyrimidinediamine for the manufacture of a medicament to treat a disease for which
a Syk kinase inhibitor is indicated; a pharmaceutical composition comprising the

20 xinafoate salt of N4-[(2,2-diflucro-4H-benzol1,4Joxazin-3-one)-6-yl}-5-fluoro-N2-{3-
(methylamino carbonyimethyleneoxy)phenyl}-2,4-pytimidinediamine . and a
pharmaceutically acceptable excipient; a pharmaceutical composifion for the treatment
of a disease for which a Syk kinase inhibitor is indicated comprising the xinafoate salt of
N4-[(2,2-difluoro-4H-benzo[1,4]oxazin-3-one)-6-y[}-5-fluoro-N2-[3-

25 (methylaminocarbonylmethyleneoxy) phenyl]-2,4-pyrimidinediamine; and a method of
treating a disease for which a Syk kinase inhibitor is indicated in a mammal comprising
administering to the mammal in need thereof a therapeutically effective amount of the
xinafoate salt of N4-[(2,2-difluoro-4H-benzo[1,4loxazin-3-one)-8-yl}-5-fluoro-N2-{3-
(methylaminocarbonylmethyleneoxy)phenyl] -2,4-pyrimidinediamine. Preferred diseases

30 for which a Syk inhibitor is indicated are inflammatory respiratory diseases such as
asthma, rhinitis and COPD, particularly asthma.



A conpound of fornmula (1V) can be prepared by the route set out in
Scheme 2 welzow/038alheme 2 WO 2009/ 031011PCT1I 1320081002 288/182008/005288
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carbonate, and heated, for exanple at the reflux tenperature of the
sol vent. When DMVF is chosen as solvent, a tenperature of about 20
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triethylam ne. The reaction is exotherm c and cooling, for exanple to
0C, may therefore be required. WD 2009/031011PCT/1B2008/002288 7 The
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mass nunber different fromthe atomni cllass or nass nunber which
predom n tabl e i sotopes include isotopes cif
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Exanpl es reparations using an appropriate isotopically-I|abeled
preferred.

30 A compound of formula (I} may be prepared by the route set out in Scheme 1 below.
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hyl am nocar bonyl net hyl eneoxy) phenyl]g2, 4-Pyri m di nedi am ne is a Syk
ki nase inhibitor and is able to inhibit the degranul ati on of i nmune
cells, such as mast, basophile, neutrophil and/or eosinophil cells.
It may be useful, in the formof the xinafoate salt disclosed by the
present §ab#8®t1on and ot herwise, in the treatment of the foll ow ng
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essential asthma of unknown or inapparent cause, enphBipsERRESUBIF

ast hma, exercise-induced asthma, WD 2009/031011POML32008/ 002288 8
enoti on-i nduced asthma, extrinsic asthma caused by_environnent al
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ast hma caused b associ atled wit i aI f pr ot ooal , or
viral infectjgq#, 3) y&blp[m N Q “CH,
bronchi ol i t}-l-]|§‘Q cough Smgnt a§thr$§p§fg ﬁug |nduced astﬂg

br onchi al hyper-r@g onsi vi% y to environnental agen rhinitis or
sinusitis of whatever type, etiology, or pathogenesi s in particular

seasonal allergic rhinitis, perennial allergic rh|n|t|s er enni al
r hi ni 6i sA ooanporrad of formilai (Hi) Maypeshreprrsa by dedysingdiie diteygrogy in a compound
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cysti . hg sgﬁﬂe 1bolk 39’%%&%&1(},'@%8%!%& BARSUNGS PAIRual |F1bf$(rfé?|cga)er ans
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associ at tsnl;b RY o ﬁrmupﬁr @mgtﬂespr%%rr i RbRderdstfhe %E?dQJf PhhulPtv I) with

pat hogen G particu ute hitis, acute |aryngotrac eaI
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20 A compound of formula (Vl} may be prepared by alkylating 3-nitrophenol1(\fll) with
bromoacetic acid. The reaction is typically carried out in a suitable sofvent, such as water
or aqueous ethano! (EtOH), in the presence of a base, such as sodium hydroxide
(NaOH), and at elevated temperature, e.g. at the reflux temperature of the chosen

L

_ solvent.
25
A compound of formula (IV) can be prepared by the route set out in Scheme 2 below.

Scheme 2
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A compound of formula (X) may be prepared by acylation of the aniline of formula (XI)
with 2-bromo-2,2-difluoroacetyl chioride. The reaction is preferably carried out in a
25 suitable organic solvent, such as dichloromethane (DCM) or acetonitrile, in the presence
of a base, such as triethylamine. The reaction is exothermic and cooling, for example to

0°C, may therefofe be required.
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about 0.25 weight %to about 10 15 wejgght % | ubricant. Tabl et bl ends
may be conpressed directly or by roller conpaction to formtablets.
Tabl et bl ends or RGERDNGrugs, dobreshids hyrey-redpoasiniit, iastine, BORRICOLRIry - |

I t- | at .t
O A o e K R e
coat ed or uncoat egineuinot@ioshy, dmtefzétia hoarbisdaae geliimPhay fibrosis) asplrehorof

tablets is discussed iin Pharnmaceuti.cal sage Forns: Tablets, Vol. 1,
by H Lieberman POt B fi R AR & F’% R@ New York, 1980). 25

The cgnpourd é?faphyﬂ@ms aw@tybeqmyﬁanseammmeamm biwhateierissticlogd | n the
formof a consumable oral filmfor hunman, or Veterld.l%\é%ﬁ; l[fl
filmis typi cApeic alleriq. agoimne pr iglamBiatery skip dsgraess el WiRpyer we
filmdosage f&pfHgphbrqlutieyenbss, nﬂpambmma@g@lcjermgmralm@oadm@mye and
typically conprisés the conp ound of the inv qu%l‘gé]ﬁna fi I f or.m ng

pol yner, " a bi FeaEact darmadfis, éﬂi?rglt‘aorrﬂjﬂ@e BS7aMa, c&tOSl

stabi | i ser ore9Mealfod8sum derPeiaSh@tiofrite, rﬂéﬁtgfnwamqamhiwpanphlgus
sol vent Sone conponents of the fornul at| on r@él@ or. mtgﬁée t han one

f unction. %@GWFWF’&QWM@%PW@PS M8 P rat ur al

pol ysacchari d a4 Blysis pfideat uernmrﬂéﬁé tieriiks padhsiss immune-
typically pre@%ﬂt@nttﬁe&ﬁrgnwgomm 99 wei % % b

nore 35
tyriically i nmeﬁngte,da.m@ceanggcqr@plgn@eo\tgpgqifgte%um urttcanogemc material-
2009/ 031011 P%ﬁﬁ%%qgﬁéﬁﬁzﬁl%%lcﬁﬁa@rﬁﬁdu@@@ ﬁﬁts%ﬁb fstrb#8-inB0ERUrBcH B,

ant s

i ncl ude anti - oxi our i ng agents, flavouri ng gnd fl ayvour
enhancers, prigiopathia uiiexia, seyte ¢ W"'%wtthﬁﬂl%ﬁz'ﬂ’ﬁ@“aaé‘@ iPeC m%dthpf&rglc

agentys, Co- SO|WigiH:S cbid Q!Fﬂtdégib RYtHRI duBosonRIMBbhine Rt Brm b Irktihe Geq@eatisnm,

anti - foam ng agents, surfactants and taste-nmasking agents. 5 Filns in
accor dance wi 6Nt arjcavargiagirticega o) BrRWAN YIS Bpar ed by evaporati ve

drying of thi Eo@g-'rb%gﬂéaf \]Vi‘léfé\l&‘c{)ﬂ%egtl&%f ofpRE8L SR, PAsdridithr sefRer t

or paper. Thi § one 1 n adrying oven or tunnel, typically a
conbi ned coat emnjmcylelt!s wtwtwﬂ@éz@nmq}wg Qﬁ”twlﬁ%”ﬂ@dw@ Sol i d
formulati ons %fﬂsrrglgrcghp %t%bl%%%hﬂﬁﬁtlﬁ@é Bfohie cEsk RGP ctiftis,

i mredi at e and/ or“no ease ied release includes del ayed,
sust é@thed, pubsient G@anS‘Niﬂeaf varpalenbaciifis: pr ogr ammred rel ease. 15

Sui t abl e m)dl BASES

i nvention ar eH&xZ@ﬂ%)@rgﬁg o?%@%b%t?ﬁ’é‘%o&%y t%ga@gg Det gﬂif) srEI of ot her
sui t abl e r el epsmatyrhgessige B'EIitEDIﬁCS\DIQIQSEﬁpgfﬁlammg”?mtl%@ﬂgipwleé?ﬁ!ﬁ
osnotic and coa ed p LBt %45%88 pr % et hfidgenesis,
Technol ogy °Ona|‘10 m g%;“?% ?{ia% erma e EZ W he use o?
chewi ng gum tdn parhcwmmmLmbI}emm@b@@dfaosdad%Mdhén gnamia, aplastic
WO A- 00/ 35298. 20. Th 0 V,

adm tered @P?'E‘B‘ P@B rﬁglo% Fﬁ'ge Fbgg’%g hﬁb etg%)}d1 @%ﬁ@@ﬁ@mﬁ rheur?'l atmd
i nternal or gararthﬁuac bygiemizrugrsadrythematosgs, rmtar@iermrnysyséermcacfsf%fs

i ntravenous, raa rial . .int i | ot Lheg

|t avent r; culAM Bl P AR RER pgrdsts Birongris

i ntramuscul ar Wegmu’b(gmlmtmmiesas ahranic Sntwednbbetltﬁeweﬁbemagr% Stevens-
parenteral adm

istration in nee
i njectors, e'aﬁ'éS"f”rSé@de}eeé %ﬁﬂg“%ﬁﬂul ’n%}m on rté(e“(]:% ar g%%agsreas
for mug@t i ons areh'y diseadd, yilcerpiiee uslits pénddcins opﬂmahﬂnpaﬁy Goaveisi disease,
exci pients such as, sal ts r ohydrates a
(preferably t& ae HQ ot lf"?‘é @%ﬁ@&?p%ﬁrﬁg‘?'@ﬁgﬁdgﬁg 'lty?:)zlii | ons,
they may be ﬁmirﬂ]o%lsl, ]lﬁbthll,e dissered at diabetss melitusrypee, hetqun]ao@tsntls sicca,
solution or as a sedlnc tabl e
voni el o such eotiens Retatodsi b, sRESmhepRRi< R bATuut Rehibit
syndrome, acute glomerulonephritis, idiopathic nephrotic syndrome, minimal
35 change nephropathy, autoimmune disorders associated with interstitial lung

disease and/or pulmonary fibrosis or autoimmune or inflammatory skin disorders;



The preparation of parenteral fornulations under sterile conditions,
for exanpVe200993881| yophilisation, may readily be acconpCraBasas/es2ssg
standard pharmaceutical techni ques wehlh known to those skilled in the
art. WO 2009/ 031011PCT/ 1 B2008/ 002288 16 Forrmul ati ons for .parenteral

admi ni strat, Oi}lfl 6ty benaLdisdee (tBD)hﬁwhm@dl tape etinibgprorpattiogeresis, in
rel ease. Modi

ed release i ncl udes ela ust ai n
control |l ed, tﬂﬂ@é@‘éﬂccﬁﬁaefﬂﬂ‘@gﬁ’g 'F@P&Qg%a %'?H%U@ggr%@gméeﬁgﬂ%ehcg itis
i nvention may .pe fipfditaisedcny a soI id, sem-solid or thixotropic
liquid for admnistration as an i npl anted %@ot 5 providi ngm”h)ﬂinfgi ed

rel ease of ¢heumMBBUMPEEPNSIARO] W'%%ﬁ‘{qré\??e agf1oag(Ies

formulations i & Aftiedsish Sildomid venous hypertensnon pulmonary
poly(a/-1lacti (? CH.%@(c%pliélic) acid PC]_?!ln p

m cr ospher e und of
the i nventl on Wagﬂ%flsw aseociataf Pﬂ't@tdéﬁoéfé?r? Bﬁhéé?"r%‘/’afoéy Fﬁge ”H%r 10

mucosa, i . g@ﬁ&@lnlué( ;ﬁfl Bﬁﬁ?ﬁ?ﬁéﬁ@abkﬁ dué e biehichisbmbott bedier dmpolichi s
pur pose i ncI u € rgr ogel 5, lotions, so|utions

oi nt ment s, dus:hserage pmélnpnamiwgrtﬁlwn gy sso,rqiqrﬁéllregtlilla?q}%@}gcfﬂgs

waf ers, i rrpl a febres, bandages, and mi croenul sions.

Li posones may ‘a 0 hE usec?l Typi cal carriers i ncl ude al coh(igI
m ner&d oils ldrtmitisl ofehatsvat b, alivlogis PERHSIOERRRS. Iy PHUENAL etmatoid

pol yet hyl ene gl ycol d%%rt?‘:ﬁtl#) QRH}L%%F?Q'Hﬁ@ﬁhosﬁ@ﬁ@%&ﬂidp@&geﬁﬁﬂ@eﬁbtﬁc

may be incorporated - s arm Scj . é?
955- 958, by Fi anuarthlatmcmngamﬂm@tgweaﬂhﬂggga}rthrms a@qq@,’ceq.r\gghgc nective

t opi cal adm ni @5{%38’58{?0? gbcé Lg}gte%é luﬁﬁé gry%n%[tgé}g rﬁé@g{y@gmgn

i ont ophoresi s, phonop sonophoresi s and m croneedl e or
needl e-free (edeymarunydsitiscaysERic QG!eBiS@ s@erpfigrma); Eeqidnsis. POVRYREE ons

for tcf i cal ad eﬂh%%apbgﬁw%@ﬁe%hhﬁé r’?rfleﬁfo%g aFtﬁnt'i%e Lyrﬁ’é‘%ﬂhﬁﬁﬁ pRitHrative

nodi fi d rel ea ease | nc sust aj ned,
pul sed, cont r ohrtteitis, psrigiic wrmacamwt@gmameﬂwi%s ézgg.récal sepneilosis ofRsSaIRY

of the i nven': ;/%rﬂg;?ﬁu%ﬁﬁg aﬁtﬂn?g{@tl%?ﬁs@é@g éﬂ?l&ﬁ@@l%aédlé{dogfng%rtebral

i nhal ati on either al one, .as a
m xture, for exgmepdsbosis chmreathrSbii%ﬁ@@ehﬁﬁhgﬁﬁéc%fﬁ%@m%ﬁr@sm‘éu‘i@ﬁﬁéth““5

conponent part %ﬁ lﬁ?ﬂ. {\r{egfter? lf&ver %ﬂn&!\&ll&? sﬂt&‘?&rﬁ@ %ﬁéﬁcﬂ%ndrﬂ%%sﬁ%ns

phosphat i dyl ch roma er I'n or ad an_aer osol

spray 20r om a pbﬁsemhmémnha:tom mah@dromfnfhpumgmwigfaﬁ‘@ﬁ?‘ %P“‘(db'}aéfs@?%'lsy
an atom ser usj n %Hﬁ;& qg?ﬁz sfurctioe sWdPdnhe 0P
nebul i ser, wt F‘Iel ngﬁ us oﬁaﬁégbﬁra e@yprogell I S‘m such as

1,1,1, 2-t et raf buhxﬁtmestsbamatedr\mth fwperlipide®iag, 3- hept af | uor opr opane. For

i ntranasal 'use, the d

exanpl e, chit oéaﬁOEPg@Vwrﬁg?é%E{%ﬁ?&ﬁgpﬁd&& ﬁ%sf h@tg i %ﬁﬁ% ?ﬁ%%gre%feg}é Ig

](cjr y powdgrI f ropuﬂ;ca\él\;) piggxgglammsl inophid gyndrames, pamQFDﬂiil?a%@nHP@ﬁér red |
orm eliver urise

cont ai4ter, punff BW“%B&%%%E%AW%Q%@'{%% 89 al%s@ﬁ?ﬁjt%?on or

su?]penlm on of t;y.mrcmepmlynﬂ@rhs nbdosar(Pan bosysteinip megiotigng vescubiGnl e,

et hanol , aqueous . or .a suj.ta v

di spersing, %oMyf T’P W?@eﬁ?r R Sh%*f)&?b of § tbgé&?ets E HE aél{lar er?ffammatson of

gr ?pel : ant (s) ;@m ospbﬂegﬁqeawda,am}t@mlluoa?sk igtis; Eyditis idocycliin, msn@@mﬁosan

rioleate, oleig acid or, an,oli actic a ry
powder or sus péNetsNongranyiamaiays ep;@ H*P%?&aﬁtrggg L{\)eﬁi;s én&é%ﬁlugggé a
size sgptabl e fepbroithlid oredhpribetinitiftal ation (typically less than 5

mcrons). This be achi ved b an g r opr rrm nuti ng net hod,
such as spir@l ﬁeé%{c‘ﬁ'iqch‘)ﬁ@’ aﬁqvgr ‘OFB{{) o e OIQEP%R supercritical

fluid procesgi ngsdr@erk %F Hbﬁ@ﬂkﬂﬂﬁﬁ’bh@é@‘ﬁp’uoﬁl mbluamgsnswbpommgﬂmsmema
or spray drying. Capsules (made, for exanp PH%S atin or

hydr oxypr opy b neyyghapspiifeatiiegisompissedr b'nmh&rr@amw for use in an
i nhal er or |nsq_n(/loth%s P@Xte@%lgoméf%‘,l ated to contain a powder 15 m X

35 e infection, especially infection due to viruses wherein such viruses increase the
production of TNF-w in their host, or wherein such viruses are sensitive o



sui t abl e exci pients include dextran, glucose, maltose, sorbitol,
xylitol, Woeww®3®il sucr ose and trehal ose. 20 A suit abl ereDIBRISH002288
formul ation for use in an atom ser ug?ng el ectrohydrodynamcs to
produce a fine mst nmay contain fromTug to 20ng of the conpound of
t he invention _per Len : : j HdPEa ariRBNadivioes
1pl to 100p1}’p'%gflk?gl&i§ﬁ¢]§;&r}ﬁl a"%ﬂcg%t ?rpﬁﬁlﬂégg{ﬁgr??gigha corrrPSBc()und of
fornmula |, prepydvenshgimpeoted, ntlding & Wikis ahichds Barsnbeiselesteddtam the,

chloride. Aternative. i he ' i Y4 ene
ol yool 1 nct udeo aruie SHAVEE LR P -rOHSREaABAEROR) IRt
flavouring ageshsjrusecindiemenvingesaniuding/bamas Aosier 3id Hawes sHwias

such as sacchari,n ar. sacchar..n i -
for at i ohs Y§St fF?ﬂfg ﬁ?%‘ﬁn%@ggﬁmggggﬁt%?ﬂ?ﬁﬂgﬁegﬁ‘lsﬁp ?gas al
admi ni strat i Qredt®itiaH lbgtTiNFas of elfcits ThE-@ drddatticaradte heatird. o Bingalt i on

may be formul ated to be, i di ate _ and/or .nodifie i for

exanmpl e, PGLAENBS: P@HICPgﬂga’bgﬂ pAIDNIRiEEd Hé?"é‘}‘&fg"'i %ﬁ glﬁ’%é g ﬁ'lg% g’lf sed,

B 05) 0301 1P B e o1y aoveier ot
11P | B200: 18 In t case ..of. Il S

and aer osol s,a'¢ Rt piEedde. RRAYTIXRG e el}':J @E‘E’E‘F‘Hﬁﬁéﬁ“@oﬁggg %{gtﬂ%@%@ Ve

whi chgdel i VersofasBis, HigshaaR akd kdibeoraeleptfiazdiss| (. gdfsmnazye bed

adm nistered 1n a single dose .or,

r, ,nore usyall. -
i oughout ¢ HERRzpie) S REPBBIRHETA & BT ATHEE PV R PR ofofetcn
adm ni stered geghal Ly or vaginally, in the form for exanple, of a
supposi tory, pessary or enema. Cocoa butter is a tbr adi tional
supposi t ory biyecbapigriahinferians exg-(dieia MupeRagig g BbFLPSS

appropriate. The conmpound of the invention may al so be admi ni stered

by the ocular or aural route. 10 The conpoynd of. the i [Py e

combitfedThe pinatoatolsables Write arlermbr kot ryoreelicony S P see F

or a sui Eﬁ%’ch@?@g{o\z%{@hﬂﬁ&“@%g@fv} %eﬁﬁp@,hwﬁmdim%@r@hwlowcemaemrmg
[ u

pol ymer, I'mprove its sol lity, .dissolution rate

t ast e- maiskange eoropauad) Afhe imvpniion)/ By b?a%%‘ri“g‘?f%?"’ﬁ% U Wit gepersy fge

af or e”e”tahr%pﬁs‘i’ergadéé D roRSIThHHNS i alskotlatick WRhUBRE Y&l atbext phanmaceutically

conpl exes, tor exanple, are found to be general I% %J)_sg%u
usi

P, 1d to D . for mjsrgdient
dosage f etoaptablel exclpieniss iThattpoh PSRy’ iSBHEA e Chfy any g
non- ifel Yglep ﬂaa%orﬁB'tcﬁ%ﬁguH%f ?\% iHFSion ABhabhaitd 6T aaigient vilbtod targe extent
e u

conpl®&exation wt rug, the cyclodextrin may be used as

auxi | i ar ylepefui phvigctors guch@s ahe pariaiar @P#%uéﬁt%dy“aws@%f%“bifﬁ? ?g‘?a?" Rbite
comonl y e?!éi@ign{cm s&mggaﬁé’giﬁﬁﬁﬁé afd thedl=hlia of tHealodag@ftim.

gamma- cycl odextri ns, exanpl es of which may be found in |

WO A-91/ 11172, WO A-94/ 02518 and WO A- 98/55148. For adm nistration

to human ?&&.ﬁ i izbit RPER @livefyefarapempeuraf of the invention
i nventi orfq‘\?‘ﬁ ty%?lécgﬁ%gi%ghsi ﬁﬂtahe range OE.VOQZ P

= /kg to.100 no/
depen2h ngndofiethers foetheirprenaratipn wi e r%ﬁd"&éﬁpﬁ‘fﬁﬁﬂgétﬂ%?rﬁ%‘"‘?a@ trﬂr'gtagg Such
daily doseniRybG ! Hetidsotbr! theh! Balraiondinidydpd Ranes fanduample, dn
the physician s discretion, fall outside of é\?e t I'ﬁgl hapn%e 39'1\5351)
her ei n. ingfion’stRharmecautisal Ssiences; o9 Edifien daghFablisling LRmpgny: :
"treatment" include references to 30 curative, palliative and
prophylactic treatment. Syk kinase inhibitors, sgaﬁh %s t he .corpound
of the i rikencoropoundegf tieviaventigonay perrdrifiRieipd CEFikd O %GE'HB PR oY
W th oge o WPLGaIB (rb F{J/hﬁ'clﬁtatﬂé%hﬁo@&ﬁaﬁﬁ‘érs Parddsednastivalitract, e buccal or

treatirent of respira seases such as ast hna. Exan'BIgs ?f %%ch g
further sublingual administration may be employed by which the compound enters the loo

stream directly from the mouth.

Formulations suitable for oral administration include solid formulations such as tablets,

35 capsules containing particulates, liquids, or powders, lozenges (including



35 therapeutic agents include: (i) 5-1ipoxygenase (5-LO inhibitors

or 5-1i pw@gemaswiacti vating protein (FLAP) ant agoni st SPCT/H2008/002288

| eukotri ene antagoni sts (LTRAs) i ncl ngi ng antagoni sts of LTB4, LTC4,

LTD4, and LTE4; (H ) histanm ne receptor antagonists including WO

2009/ 033414 Rhekh LERARE 08285 hanHhertbiaRa0obB, SOIAGAMG Sipoddmé, fikhs,

and a2- adr enocéptor agoni st vasoconstrictor synpathom netic agents

f or nasabulensprayesndfiguid demuyaiipngruscari ni ¢ M3 recept or ant agoni sts or

anticholinergic agents; (vi) PDE inhibitors, e.g. PDE3, PDE4 and PDE5

inhibitors; (vii) theophylline; (vii ié_sodi um cr ormﬁl_ycat e; (i x? .COX

i nhi bi t disiidforrulaions isclyds euapeuions golitionss SYTes eaxelixigy Seeikfosmulations

i nhi by t i ak filer?'; i ' h @grrieB 46N
b%?qrﬁ%i dEbied a8 gherg iF SoRBNARNEHeS G aFRI CORbREDA

as DA SsoOcC ed agonists o e corticoid reyc%%i)tor s (xi)
monoc| orexkmplet wateti etheaaot | nevedyigneseolyenid BreMsne gy ARy seipiose, or a

ent 1) eXuiddid o, 3R orfel BPImdtE CdifiabiinioR abits (ddr dldoording GRRNE: Liquid
(xiii) aghem on' nol'ecul e inhibrtors i'ncfudi ng VLA-4 antagoni st s;

(xi V) kiformidgions reaycalg? be meenased by dhe regonstisetion qfa5olidnien ssamplsr Be®i v e
10 agents, héﬁ)li\/i ) inhibitors of matrix netall oproteases (MWSs); (xvii)
t achyki ni R i, NK2 and NK3 receptor antagonists; (xviii) elastase
inhit@tors; (xix) adenosine A25 receptor agonists; (xoc) inhibitors
of urokipase: ) C i [ BaintBen@tin® 2
agoni st st sama Pcr IRERRERA, ef e BRed RPRRLAGSAASERER duingiing
i nhi bi t afosagd formsisychres thaseatescritfeddy Exkerh Opiigmial Thesaneatie Ratpatss 1dKas

a p38 | i 5 inhibitor; (xxiv) agents that can
be cl a%&%@ﬁﬁ%@f‘%%ﬁ%ﬁgmﬁ@rﬂﬁltussi ve; ()o<v) antibiotics; (>ocvi)
HDAC i nhi bitors; (xxvii) PI3 kinase inhibitors; (xxviii) 132

agoni,st s (xxi I i i i

miscdpi e it bl oM, AEBIRRIR B, Podpd 78 FHRTIpRICAMay male
t her apeutp Fomgleweight Yiclolifleweig bl %gif i dosagedore enevedypically fiin 6 aighir%

i nhal ed gl Cﬁ%ﬁt?ﬁ@?ﬁge&%@%@\%t h reduced system c side effects,

fl uni sol A lI"one acet oni de, becl onet hasone di propi onat e,
budesoni de, fluticasone propionate, ciclesoni.de, and nonet asone

furoate;, (b) .uscagi.ni 0 ] i ool Py
ngents | Rorl S cPoRff CORRICS ilesan, Roiplend dShRg Holude
sal t 20sustdias stachbrgytbkiés, eaditmopsaoxgasthy * salifioses edumr Gatbgeymethyl

perenzepine, and_t el i.he. .and L a I } i

Cal but anbH oEey Bapa T REoeebsosiepisFodiines BORYHBLI GG Rl celllose

f or not er plicrodrystaling ecadiliosényiowér tatieyl-agesiituted pysirexyornyy ealidlopen &lRrARy
optional Ly be.used .in.the faor . i . .
Where | t PgSRUFRL PN Lol i Bl SRR b S0 2RE R SR Re Rl

conmpounds,wdigi % rto 6 rvesigiteds raeerably diont & peitt% dn 20 weightelasaf the dosage

whi ¢ optai ns the conpound, of the 30 invention, may conveniently be

conbiqed™d M the formof a kit suitable for co- administration. Such a
kit conprises two or nore separate pharnaceutical conpositions, at

e O r S Hap S, S OB o Y B RS
di vi ded Igait4ble bindersdingiude dnitoictystaiivk etelluldse, eyedatipl sugdrs, polysthyiene giycol,
natural and synthetic gums, polyvinylpyrrolidone, pregelatinised starch, hydi:oxypropyl

30 cellulose and hydroxypropy! methylceliulose. Tablets may also contain diluents, such as
lactose (monchydrate, spray-dried monohydrate, anhydrous and the like), mannitol,

xylitol, dextrose, sucrose, sorbitol, microcrystaliine celluiose, starch and dibasic calcium

phosphate dihydrate.

35 Tablets may also optionally comprise surface active agents, such as sodium lauryl
~ sulfate and polysorbate 80, and glidants such as silicon dioxide and talc. When present,



WD 2009/ 031011PCT/ 1 B2008/ 002288 20 such a kit is the fam liar blister
pack usedV®a¥s0B¥ipackagi ng of tablets, capsules and theCTAKS08/Bazss a
kit is particularly suitable for admqai stering different dosage
forms, for exanple, 5 oral and parenteral dosage forns, for

adnmi ni st@frhftdadtile a@éﬁt@r@éﬁc&ﬁ@mdm @rlzswarghﬂ%f toes @a‘ghﬁ%&ﬁgﬁe tablet, and
intervals, or for titratin parate co ,tions. agai nst one
anot her Q‘IWt%lﬁ‘:?NﬁmEB%frP@%c%wetg adptT weightcg o 91666‘%‘“ ses directions
for administration and may be provided with a so-called nenory aid.

10 Preparative exanple The follow ng exa e illustrates the
pr epar gt'll‘qga}gt%@ls@ g@[‘ﬁ%’é’p%¢%!@ ubgigpmpts gpcl}\ﬂsnﬁagngslum stearate, caic;um stearate,

di f1ugr %rﬂ:‘*ﬂ | enOééd;ﬁH%lféhqimﬁa@&e)anénmme‘é -of w@h@sﬂa@ee{raﬁwl SAIUROC

ar bonyl eoxz en -2,4-Pyrimdinedi anin o
Asuspens‘ﬁ'dfhb$‘2p|{a3%4 (hrican $¢Q§‘t§?'t¥ arpRlisesirom o). %?d?%@k@b%i%[“&e'gﬂt $az
-6 Y1 AR ndih o RN % Sveghtsh aringedifienoxy) N- et fyl - acet ari de
(1.18kg, 2.49 'mmol, 1 equiv) in nethyl ethyl ketone (MEK) (23.6L,
20m/ g) was heated to 55C, whereupon 20 water (1.18L, Im/g) was
added, 1&g tﬁo@ﬁ?lb”taﬁ[e‘f%%’r%ﬁféﬂts Hefids b3S cHaEFRU agditoUBRcRIring
f||ter for claritication then held at 55C for 1 hour. The subsequent
addi flPoragsntsa pipservbirepeanddpeie-PakiIAgellS on of 1- hydr oxy- 2- naphoi c
acid (5159, 2.74rmol, 1.1equiv) in MEK (4.72L, 4 m/g) resulted in
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MEK (2 dried under reduced pressure at 50C
for 16 hweigkt %ﬁn@bpwomw@lghtz?fo(@ame\gﬂa%mdfﬁr%ra@%to 5 weight % to about 10
0X0- 354- nzo[ 1, 4] oxazi n- 6-yl am no) 5-f | uor o- pyri m di n- 2-y|
am ngl phg%lgb{pj{&b%ééhﬁ -acet am de 1- hydroxy-2-naphoic acid salt, was
isolated as a white soI id (1.32kg, 80% . 30 Wien anal ysed by

conventi gl &RsRay b c&rﬁgl%%gd dl%BIPg{EQQ rﬁyéh&ﬁmd&a&@ﬁmnﬁ@éme@lmﬂa ,

the follow ng spectrum 65 (d 34 Ht)
6. 46- 6. 5blepdy o Eprtions 1 bdqndSJmey @‘tﬂﬁat'\@% be ety drv-29" (“Fﬁif- grpfulated, melt
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8.26-8.32 (m 1H), 9.14 (s, 1H), 9.56 (s, 1H), 11901196(m1|—|)
When anal ysed by differential scanni n% cal ori net rE}/ SIC__:) 588r’rg

t he sanplTéefermulation of tablets is discussed in Pharmaceutical Dosage Forms: “Tablets, Vol.

1, by H. Lieberman and L. Lachman (Marcel Dekker, New York, 1980).

25 The compound of the invention may also be orally administered in the form of a
consumabie oral film for human or veterinary use. Such a film is typically a pliable water-
soluble or water-sweliable thin film dosage form which may be rapidly dissolving or
mucoadhesive and typically comprises the compound of the invention, a film-forming

: polymer, a hinder, a solvent, a humectant, a plasticiser, a stabiliser or emulsifier, a

30 viscosity-modifying agent and a solvent. Some components of the formulation may

perform more than one function.

The film-forming polymer may be selected from natural polysaccharides, proteins, or
synthetic hydrocolloids and is typically present in the range 0.01 to 99 weight %, more
35 typically in the range 30 to 80 weight %.
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Rel atgve intensity (%' 8.0 68.7 22.4 16.5 8.9 36.5 23.0 24.1 11.6

42.6 23.2 19.9 13.2 42.5 23.5 22,8 13.5 23
Films in accordance with the invention are typ%aﬂy8prze%ar63d % gvalpg'ra(%'

wel: % ing of
thin aqueous films coated onto a peelable backing support or paper. This may be done
in a drying oven or tunnel, typically a combined coater dryer, or by freeze-drying or
vacuum drying.

10 _
Solid formulations for oral administration may be formulated to be immediate and/or
modified release. Modified release includes delayed, sustained, pulsed, conirolied,

targeted and programmaed release.

15 Suitable modified release formulations for the purposes of the invention are described in
US Patent No. 6,106,864, Details of other suitable release technologies such as high
energy dispersions and osmotic and coated particles are to be found in Pharmaceutical
Technology On-line, 25(2), 1-14, by Verma et af (2001). The use of chewing gum fo
achieve controlled release is described in WO-A-00/35288.

20

The compound of the invention may also be administered directly into the blood stream,

into muscle, or into an internal organ. Such parenteral administration may be via the
intravenous, intraarterial, - intraperitoneal, intrathecal, intraventricular, intraurethral,
intrasternal, intracranial, intramuscular or subcutaneous route. Suitable devices for

25 parenteral administration include needle (including microneedie) injectors, needie-free
injectors and infusion techniques.

Parenteral formulations are tybical[y aqueous solutions which may contain excipients
such as salts, carbohydrates and buffering agents (preferably to a pH of from 3 to 9),

30 but, for some applications, they may be more suitably formulated as a sterile non-
aqueous solution or as a dried form to be used in conjunction with a suitable vehicle
such as sterile, pyrogen-free water.

The preparation of parenteral formulations under sterile conditions, for example, by
35 lyophilisation, may readily be accomplished using standard pharmaceutical techniques
well known to those skilled in the art.
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Formulations for parenteral administration may be formulated to be immediate and/or
modified release. Modified release includes delayed, sustained, pulsed, controlled,
targeted and programmed release. Thus compound of the invention may be formulated
as a solid, semi~solid or thixotropic liquid for administration as an implanted depot
providing modified release of the compound of the invention. Examples of such
formulations include drug-coated stents and poly(diHactic-coglycoliclacid (PGLA)
microspheres.,

The compound of the invention may aiso be administered topically to the skin or
mucosa, i.e. dermally or transdermally. Typical formulations for this purpose include
gels, hydrogels, lotions, solutions, creams, ointments, dusting powders, dressings,
foams, films, skin patches, wafers, implants, sponges, fibres, bandages and
microemuisions. Liposomes may also be used. Typical carriers include alcohol, v;.fater,
mineral ofl, liquid petrofatum, white petrolatum, glycerin, poiyethylene glycol and
propylene glycol. Penetration enhancers may be incorporated - see, for example, J.
Pharm. Sci., 88 (10), 955-958, by Finnin and Morgan (Qctober 1998).

Other means of fopical administration include delivery by electroporation, iontophoresis,
phonophoresis, sonophoresis and microneedle or needle-free (e.g. Powderject™,
Bioject™}) injection.

Formulations for topical administration may be formulated to be immediate and/or
modified release. Modified release includes delayed, sustained, pulsed, controiled,
targeted and programmed release.

The compound of the invention can also be administered intranasally or by inhalation,
typically in the form of a dry powder (either alone, as a mixture, for example, in a dry
blend with lactose, or as a mixed cémponent particle, for example, mixed with
phospholipids, such as phosphatidylcholine) from a dry powder inhaler or as an aerosol
spray from a pressurised container, pump, spray, atomiser (preferably an atomiser using
electrohydrodynamics to produce a fine mist), or nebuliser, with or without the use of a
suitable  propellant, such as  1,1,1,2-tefrafluorosthane  or  1,1,1,2,3,3,3-
heptafluoropropane. For intranasal use, the powder may comprise a bicadhesive agent,
for example, chitosan or cyclodextrin. Administration in the form of a dry powder from a
dry powder inhaler is a particularly preferred form of delivery.
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the active, a propellant(s) as solvent and an optional surtactant, such as sorbitan

5 trioleate, oleic acid or an oligolactic acid.

Prior to use in a dry powder or suspension formulation, the drug product is micronised to
a size suitable for delivery by inhalation (typically less than 5 microns). This may be
achieved by any appropriate comminuting method, such as spiral jet milling, fluid bed jet

10 milling, supercritical fluid processing to form nanoparticles, high pressure
homagenisation or spray drying.

Capsules (made, for example, from gelatin or hydroxypropyimethylcellulose), blisters
and cartridges for use in an inhaler or insuffiator may be formulated to contain a powder
15 mix of the compound of the invention, a suitable powder base such as lactose or starch
and a performance modifier such as leucine, mannitol or magnesium stearate. The
lactose may be anhydrous or in the form of the monohydrate, preferably the latter. Other
suitable excipients include dextran, glucose, maltose, sorbitol, xylitol, fructose, sucrose
and trehalose.
20
A suitable solution formulation for use in an atomiser using electrohydrodynamics to
produce a fine mist may contain from g to 20mg of the compound of the invention per
, actuation and the actuation volume may vary from 1pl to 100pl. A typical formuiation
may comprise a compound of formula |, propylene glycol, sterile water, ethanol and
95 sodium chloride. Alternative solvents which may be used instead of propylene glycol
include glycerol and polyethylene glycol.

Suitable flavouring agents, such as menthol and ievomenthol, or sweeteners, such as
saccharin or saccharin sodium, may be added to those formulations of the invention
30 intended for inhaled/intranasal adminisiration.

Eormulations for inhaled/intranasal administration may be formulated to be immediate
and/or modified release using, for example, PGLA. Modified release includes delayed,

sustained, pulsed, controlled, targeted and programmed release,
35 .
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15  Drug-cyclodexirin complexes, for example, are found to be generally useful for most
dosage forms and administration routes. Both inclusion and non-inclusion complexes
may be used. As an alternative to direct complexation with the drug, the cyclodextrin
may be used as an auxiliary additive, je. as a carrier, diluent, or solubiliser. Most
commonly used for these purposes are alpha-, beta- and gamma-cyclodextrins,

20 examples of which may be found in WO-A-91/11172, WO-A-84/02518 and WO-A-
98/55148.

For administration to human patients, the total daily dose of the compound of the
invention will typically be in the range 0.002 mg/kg to 100 mg/kg depending, of course,

25  on the mode of administration. The total daily dose may be administered in single or
divided doses and may, at the physician's discretion, fall outside of the typical range
given herein.

For the avoidance of doubt, references herein to “treatment” include reférences fo
30 curative, palliative and prophylactic freatment.

Syk kinase inhibitors, such as the compound of the invention, may advantageously be
administered in combination with one or more other therapeutic agents, particularly in
the treatment of respiratory diseases such as asthma. Examples of such further
35 therapeutic agents include: (i) S5-lipoxygenase (5-L.O) inhibitors or 5-lipoxygenase
activating protein (FLAP) antagonists; (i) leukotriene antagonisis (LTRAs) including
antagonists of LTB,, LTCs4, LTD,, and LTE (fii) histamine receptor antagonists including
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Hy H; and Hs antagonists; (iv) o4~ and op-adrencceptor agonist vasoconstrictor
sympathomimetic agents for nasal decongestant use; (v) muscarinic M, receptor
antagonists or anticholinergic agents; (vi) PDE inhibitors, e.g. PDEs, PDE4 and PDEs
inhibitors; (vii) theophylline; (viii) sodium cromoglycate; (ix) COX inhibitors both non-
5 selective and selective COX-1 or COX-2 inhibitors (NSAIDs); (x) oral and inhaled
glucocorticosteroids, such as DAGR (dissociated agonists of the corticoid receptor); (i}
monoclonal antibodies active against endogenous inflammatory entities; (xii} anti-tumor
necrosie factor (anti-TNF-o) agents; (xiii) adhesion melecule inhibitors including VLA-4
antagonists; (xiv) kinin-B; - and B, -receptor antagonists; (xv) immunosuppressive
10 agents; (xvi) inhibitors of matrix metalloproteases (MMPs); (xvii) tachykinin NKy, NKz and
NK, receptor antagonists; (xvil) elastase inhibitors; (xix) adenosine A, receptor
agonists, (xx) inhibitors of urokinase; (xxi) compounds that act on dopamine receptors,
e.g. D, agonists; (i) modulators of the NFxp pathway, e.g. IKK inhibitors; (xxiif)
modulators of cytokine signaling pathways such as a p38 MAP kinase or JAK kinase
15 inhibitor; {xxiv) agents that can be classed as mucolytics or anti-tussive; (xxv) antibiotics;
(oxvi) HDAC inhibitors; (owil) PI3 kinase inhibitors; (xxviil) B, agonists; and (xxix) dual
compounds active as B, agonists and muscarinic My receptor antagonists. Preferred
examples of such therapeutic agents include: () glucocorticosteroids, in particular
inhaled glucocorticosteroids with reduced systemic side effects, fiunisolide, triamcinolone
20 acetonide, beclomethasone dipropionate, budesonide, fluticasone  propionate,
ciclesonide, and mometasone furcate; (b) muscarinic M recepior antagonists or
anticholinergic agents including ipratropium salts such as the bromide, tiotropium saits
l such as the bromide, oxitropium salts such as the bromide, perenzepine and
telenzepine; and (c) B2 agonists including salbutamoal, terbutaiine, bambuterol, fenoterol,
25 salmeterol, formoteral, tulobuterol. Any of the agents specifically mentioned may

optionally be used in the form of a pharmaceutically acceptable sait.

Where it is desirable to administer a combination of active compounds, fwo or more
pharmaceutical compositions, at least one of which contains the compound of the

30 invention, may conveniently be combined in the form of a kit suitable for co-
administration.

Such a kit comprises two or more separate pharmaceutical compositions, at least one of
which contains the compound of the invention, and means for separately retaining said
. 35 compositions, such as a container, divided bottle, or divided foil packet. An example of
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5 oral and parenteral dosage forms, for administering the separate compositions at
different dosage intervals, or for titrating the separate compositions against one another.
To assist compliance, the kit typically comprises directions for administration and may be
provided with a so-calied memory aid. '

10 Preparative example

The following example illustrates the preparation of the xinafoate salt of N4-[(2,2-
difluoro-4H-benzof1 4loxazin-3-one)-6-yl}-5-fluoro-N2-[3-(methylaminocarbonyl
methyleneoxy)phenyl]-2,4-pyrimidinediamine.

15

F
0 LY
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. 0 OH
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A suspension of 2-{3-[4-(2,2-Difluoro-3-ox0-3,4-dihydro-2H-benzo[1 Aoxazin-6-
yiamino)5—ﬂuoro—pyrimidin-2—ylamino}phenoxy}NumethyEnacetamide (1.18kg, 2.48 mmol,
" 1 equiv) in methyl ethyl kefone (MEK) (23.6L, 20mifg) was heated to 55°C, whereupon
20 water (1.18L, 1ml/g) was added, resulting in a solution. The solution was passed through
a filter for clarification then held at 55°C for 1 hour. The subsequent addition of a
pre-formed spec-free solution of 1-hydroxy-2-naphoic acid (515g, 2.74mol, 1.1equiv) in
MEK (4.72L, 4 mi/g) resulted in precipitation of a white solid after ~ 10mins. The reaction
was cooled to ambient temp, stirred overnight (18 hours) and then cooled to 5°C for 2
25  hours before filtration. The filtered solid was washed with MEK (2 x 2.36L, 2 x 2mi/g) and
* dried under reduced pressure at 50°C for 16 hours. The product, 2-{3-[4-(2,2-difluoro-3-
oxo0-3,4-dihydro-2H-benzol1 Aloxazin-6-ylamine)5-fluoro-pyrimidin-2-ylamino]phenoxy}N-
methyl-acetamide 1-hydroxy-2-naphoic acid sait, was isolated as a white solid (1.32kg,
80%). ‘
30 .
When analysed by conventional proton NMR (300MHz, ds-DMSQ), the xinafoate salt
gives the following spectrum: 8 2.65 (d, J 4.5 Hz, 3H), 4.34, (s, 2H), 6.46-6.52 (m, 1H),
7.10 (, J 8.0 Hz, 1H), 7.23-7.28 (m, 2H), 7.36-7.41 (m, 2H), 7.45-7.48 {m, 1H), 7.55-
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7.62 (m, 2H), 7.64-7.71 (m, 1H), 7.73-7.77 (m, 1H), 7.86-7.95 (m, 2H), 8.14 (d, J 4.0 Hz,
1H), 8.26-8.32 (m, 1H), 9.14 (s, 1H), 9.56 (s, 1H), 11.90-11.96 (m, 1H).

When analysed by differential scanning calorimetry (DSC) (8.588mg of the sample was
heated from 25 to 250°C at 20°C per minute using a Perkin Elmer Diamond DSC with
autosampler and a 4 hole side wall vented aluminium pan and lid with nitrogen flow gas),
the xinafoate salt shows a sharp endothermic melting peak at 233°C + 2°C. The DSC
trace is shown in Figure 1.

When characterised by powder X-ray diffraction (PXRD), the xinafoate salt gives the
pattern shown in Figure 2. The characteristic peaks are given in Table 1 below. The
main characteristic peaks are at 8.0, 8.9, 11.6, 24.5 and 27.7 degrees two theta (+ 0.1
degree).

Table 1 - Characteristic PXRD peaks

Angle 2-Theta Relative intensity Angle 2-Theta Reiative intensity
(degrees) (%) (degrees) (%)

8.0 68.7 . 22.4 16.5

8.9 36.5 23.0 24.1
11.6 428 23.2 19.9
13.2 42,5 23.5 22.8
13.5 23.8 23.6 20.9
14.0 18.7 241 38.1
15.3 15.0 24.5 100.0
15.6 17.4 247 20.6
16.1 44,5 26.6 41.1
16.4 20.1 27.5 12.3
17.3 14.5 27.7 73.7
17.5 21.4 28.4 14.1
17.8 30.3 29.3 16.8
19.0 28.9 28.5 11.4
19.8 54.0 31.2 11.8
20.0 28.8 32.4 144
20.4 13.0 33.4 22.5
22.1 15.0

The powder X-ray diffraction pattern was determined using a Bruker-AXS Ltd D4 powder
X-ray diffractometer fitted with an automatic sample changer, a theta-theta goniometer,
automatic beam divergence slif, and a PSD Vantec-1 detector. The sample was
prepared for analysis by mounting on a low background silicon wafer specimen mount.
The specimen was rotated whilst being' irradiated with copper K-alpha; X-rays
(wavelength = 1.5406 Angstroms) with the X-ray tube operated at 40kV/30mA. The
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15  The main PXRD peaks which have been simulated from a single crystal X-ray analysis
are listed in Table 2 below and the corresponding simulated pattern is shown in Figure 3.

Table 2 — Characteristic simulated PXRD peaks

Angle 2-Theta Relative intensity Angle 2-Theta Relative intensily

(degrees) (%) (degrees) (%)
8.0 72.6 18.9 11.7
8.9 413 18.0 13.2
9.4 10.5 18.9 15.8
11.4 11.5 20.1 25.1
11.6 43.0 23.0 15.2
13.5 16.6 23.2 11.5
14.0 19.2 23.5 10.2
15.3 13.3 23.6 12.1
18.7 10.2 24.1 28.5
16.0 14.3 24.4 14.1
16.1 17.8 24.5 100.0
16.4 17.1 24.7 11.8
17.6 19.4 277 58.5
17.9 20.3

20 When characterised by Fourier Transform Infra-red (FT-IR) spectroscopy, the xinafoate
salt gives the pattern shown in Figure 4. The fingerprint region is shown in expanded
form in Figure 5. The characteristic peaks are given in Table 3 below (w = weak, s =
strong, m = medium). The main characteristic peaks are 1228 (m), 1152 {(m), 1078 (s}
and 858 (s).

25
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156( s) 1584(vv) 1333(5) 542(w) 130(m 290 2009/ 031011PCT/ | B2008/ 002288
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Wavenumber (cm™) | Wavenumber (em™ | Wavenumber (cm™) | Wavenumber {cm™)
3230* (w) 1501 (w) 1174 (m) 810 (w)
3069 (w) 1455 (m) 1161 (m) 796 (m)
3015 (w) 1431 (s) 1152 (m) 764 (s)
1717 (8) 1407 (s) 1107 (w) 747 (s)
1669 (m) 1364 (w) 1078 (s) 734 {w)
1659 (m) 1331 (w) 1020 (w) 721 (w)
1625 (m) 1316 (w) 928 (w) 683 (m)
1608 (im) 1283 (w) 888 (m) 653 (m)
1587 (m) 1272 (W) 877 (w)
1569 (m) 1228 (m) 858 (s)
1523 (m) 1212 (m) 823 (m)

The FT-IR specirum was acquired using a ThermoNicolet Nexus FTIR spectrometer
equipped with a ‘DurasampliR’ single reflection ATR accessory (diamond surface on zinc

5 selenide 'substrate) and d-TGS KBr detector. The spectrum was. collected at 2cm’™
resolution and a co-addition of 256 scans for all compounds. Happ-Genze! apodization

was used. Because the FT-IR spectrum was recorded using single reflection ATR, no
sample preparation was required. Using ATR FT-IR will cause the relative intensities of
infrared bands to differ from those seen in a transmission FT-IR spectrum using KBr disc

10  or nujol mull sample preparations. Due to the nature of ATR FT-IR, ihe bands at lower
wavenumber are more intense than those at higher wavenumber. Experimental error,

unless otherwise noted, was + 2 om™. Peaks were picked using ThermoNicolet Omnic
6.0a software.

15  When characterised by Fourier Transform Raman spectroscopy, the xinafoate salt gives
the pattern shown in Figure 6. The fingerprint region is shown in greater detail in Figure
7. The characteristic peaks are given in Table 4 befow (w = weak, s = strong, m =
medium). The main characteristic peaks are 1626 (m), 1205 (m), 998 (s), 156 (s) and 91
. (s).
20 1
Table 4 — Characteristic FT-Raman peaks

Wavenumber (cm™) | Wavenumber (cm™) | Wavenumber (cm™) | Wavenumber (cm™)
3002 () 1473 (W) 1253 (m) 332 (W)
3071 (w) 1465 (w) 1205 (m) 302 (W)
1679 (w) 1434 (m) 1162 (w) 286 ()
1659 (m) - 1414 (w) 1026 (w) 253 (w)
1626 (m) 1379 (m) 998 (s) 221 (m)
1611 (W) 1365 (m) 879 (w) 192 (w)
1596 (w) 1353 (m) 726 (m) 156 (3)

1584 (w) 1333 (s) 542 (w) 130 (m)
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When characterised by proton decoupled G solid state NMR, the xinafoate salt gives
the spectrum shown in Figure 8. The characteristic shifts are given in Table 5 below. The

15 main characteristic shifts are 176.8, 159.4, 137.1, 118.2, 104.9 and 25.4 ppm. Intensities
can vary depending on the actual setup of the experimental parameters and the thermal
history of the sample and are not therefore necessarily quantitative.

Table 5 — Characteristic C solid state NMR shifts

Chemical shift Intensity Chemical shift Intensity

(ppm) ‘ (ppm)
176.8 6.48 ' 128.4 4.88
171.8 . 6.04 126.9 9.39
169.4 10.46 125.8 11.22
157.5 4.33 123.0 6.03
150.0 4.66 121.6 9.38
148.3 4.83 118.2 7.96
140.9 6.12 110.8 12
139.2 2.37 109.0 4.37
137.1 9.88 104.9 3.99
134.4 6.97 69.3 4.01
133.1 6.41 25.4 6.37

20
Approximately 80 mg of sample were tightly packed into a 4 mm ZrO, spinner. The
spectrum was collected at ambient conditions on a Bruker-Biospin 4mm BL HFX CPMAS
probe positioned into a wide-bore Bruker-Biospin Avance DSX 500 MHz NMR
| spectrometer. The sample was positioned af the magic angle and spun at 15.0 kHz.
25 The fast spinning speed minimized the intensities of the spinning side bands. The
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number of scans was adjusted to obtain adequate S/N. The °C solid state spectrum was
collected using a proton decoupled cross-polarization magic angle spinning experiment
(CPMAS). A proton decoupling field of approximately 85 kHz was applied. 656 scans
were collected with the recycle, delay adjusted to 80 seconds. The spectrum was
referenced using an external standard of crystaliine adamantane, setting its upfield
resonance to 29.5 ppm.

When characteriéed by fluorine solid state NMR, the xinafoate salt gives the spectrum
shown in Figure 9. The characteristic shifts are -69.2, -72.4 and -164.0 ppm. Intensities
can vary depending on the actual setup of the experimental parameters and the thermal
history of the sample and are not therefore necessarily guantitative.

The same apparatus was used to acquire the fluorine NMR spectrum as that used to
acquire the °C spectrum. The *°F solid state spectrum was collected using a proton
decoupled magic angle spinning (MAS) experiment. The proton decoupling field of
approximately 85 kHz was applied and 8 scans were collected. The recycle delay was
set to 750s to ensure acquisition of quantitative spectra. Proton longitudinal relaxation
times ("H T,) were calculated based on a fluorine detected proton inversion recovery
relaxation experiment. Fluorine longitudinal relaxation times ("°F T+) were calculated
based on a fluorine detected fluorine inversion recovéry relaxation experiment. The
spectrum was referenced using an external sample of trifluoroacetic acid (50% by
volume in Hy0), setting its resonance to ~76.54 ppm.

Stability data

In contrast to the free base, the xinafoate salt of N4-[(2,2-difluoro-4H-benzo[1,4loxazin-
3-one)-6-yi]-5-fiuoro-N2-[3-(methylaminocarbonylmethyleneoxy)phenyl]-2,4~

pyrimidinediamine is essentially non-hygroscopic. Hygroscopicity was assessed using
dynamic vapour sorption equipment (Surface Measurement Systems Lid, rfiodel DVS-
1). The analysis was conducted at 30°C with a nitrogen gas flow of 200cc/min. Water.
sorption and desorption were determined in the range 0 to 90% relative humidity (RH)
using 15% RH intervals. Exposure was for a minimum of 2 hours at each humidity or
until the rate of weight change was less than 0.0003%/minute (averaged over 10
minutes). Sample weight was 12.6mg. The sample was weighed using a CAHN D-200,
seven place digital recording balance, which is an integral part of the equipment. The
compound showed only 0.6% water sorption at 90% RH. Furthermore, following

micronisation using jet milling, there was no change in solid form, a negligible decrease
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35 seven place digital recording balance, which is an integral pad of
the equi pment. The conpound showed onl yﬁ? 6% wat er sorption at 90%
RH. Furthernore, following mcronisation using jet mlling, there was
no change in solid form a negligible decrease 26 in the degree of
crystal |l i nilaimand no significant change in hygroscopicity (0.9% water
sorption at 90% relative humdity). Furthernore, the xinafoate salt
does not show any hydration or solvation. 5 Sol vation/ Hydration was
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relative hUmrﬁlQtahdai%a‘&lﬂﬁglﬁ%lry&éo%bbfé@fehéakﬁbﬁ@n’ty and assayed for

remai ning drug content and inpurities at 4, 8 and 12 weeks. The
results are shown in Table 6. A control sarrple was stored at 5C/ 0%
hum dity. 30 TabltBe@pedtically bffdctivé afnduScdRhe xikeioBicdsdhandns ermBkisor 2 for
versus control @~ 4 weeks 8 weeks 12 weeks 25C/ 60% RH 100.2 99.9 100.1
4000/ 75% RHEE BOTeRtING @, $5eAse fof whitla Pk (hiitossdndieaied. | act ose bl ends

of the pg nafoate salt have good stability. During the experinent, no

change in physical formwas detected and no significant degradation
was observgd odhe xinafoate salt claimed in claim 1 or claim Z for use as a medicament.

6. The xinafoate salt claimed in claim 1 or claim 2 for use in the treatment of a

disease for which a Syk inhibitor is indicated.

20
7. The use of the xinafoate salt of claimed in claim 1 or claim 2 for the manufacture
of a medicament for treating a disease for which a Syk kinase inhibitor is indicated.
8. The xinafoate salt of claims 4 and 6 or the use of claim 7 wherein the disease is
25 asthma.
9. A combination of the xinafoate salt claimed in ¢claim 1 or claim 2 and a second

pharmacologically active substance.

30 10. A process for preparing the xinafoate salt of claim 1 comprising dissolving N4-
[(2,2-difluoro-4H-benzo[1,4]oxazin-3-one}-6-yl]-5-fluoro-N2-[3-
(methylaminocarbonylmethyleneoxy) phenyl]-2,4-pyrimidinediamine and between 1 and
1.1 molar equivalents 1-hydroxy-2-naphthoic acid in the minimum amount of a suitable
organic solvent and cooling the solution slowly, optionally with stirring, untif the salt

35 precipitates from the solution.
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to an exteéwhh@tog%%iﬁl@ §hch eptianalr epnéaining asmial aruast BiWaESI.une in H20)
assigned a resonance at -76.54 PPrrl- 10 3. A pharmaceuti cal
conposition conprising the xinafoate salt claimed in claim1 or claim

2 and a pRar md®ePreeEss ofclase dhwhsred g spiypalis mehyl athyHtenscerniaining v
ef f ects ve 30Dl by Qblubkleoriaigf oate salt of one of claims 1 or 2 for
use in treating a disease for which a Syk inhibitor is indicated. 5.
The xinafoate salt clainmed in claiml or claim2 for use as a

nmedi canent. 6. The xinafoate salt clained in claim1 or claim2 for
use in the treatnent of a disease for which a Syk inhibitor is
indicated. 7. The use of the xinafoate salt of clained in claim1 or
claim?2 for the manufacture of a medicanment for treating a disease
for which a Syk kinase inhibitor is indicated. 8 The xinafoate salt
of claims 4 and 6 or the use of claim7 wherein the disease is 25
asthma. 9. A conbination of the xinafoate salt clainmed in claim1l or
claim?2 and a second pharnacol ogi cally active substance. 30 10. A
process for preparing the xinafoate salt of claim 1 conprising

di ssol ving N4- '

[ (2,2-difluoro-4H benzo[ 1, 4] oxazi n-3-one) - 6-y11-5-fl uor o- N243-

(et hyl am nocar bonyl net hyl eneoxy) phenyl]-2, 4-pyri m di nedi am ne and
between 1 and 1.1 nol ar equival ents 1-hydroxy-2-naphthoic acid in the
m ni rum anount of a suitable organic solvent and cooling the solution
slowy, optionally with stirring, until the salt 35 precipitates from
the solution. WD 2009/031011PCT/1B2008/002288 28 11. The process of
claim 10 wherein the solvent is acetone, acetonitrile or nethyl ethyl
ket one (MEK), each optionally containing a small amount of water.

12. The process of claim 11l wherein the solvent is nethyl ethyl

‘ket one containing 5 about 5% by vol une of water.



