WD 2009/ 098612PCT/ 1 B2009/ 050351 1 POLYMORPHI C FORM OF A [1, 2, 4]

TRI AZOLO [4, 3-A] PYRI DI NE DERI VATI VE FOR TREATI NG | NFLAMVATORY

DI SEASES TWe 26995841 | nvention relates to a pol ynor ph odcrasae09/0s0351
N-[3-tert-butyl-1-(3-chloro-4-

hydroxyphenyl) 1H pyrazol -5-y1] - N-( 2- [(3 {24( 2- hydr oxyet hyl ) sul f anyl |
phenyl | 5 [ 1, g1 4MIRAHOEGRA: d’rﬁ?‘e WrLﬁhlﬂz&dﬁbyMwﬂm&ww@m@nd
t o pharmaceutical conpositi cdpREasesses for nmaki ng
such a pol ym)rph The invention further relates to the use of the

ol ynor ph i r f i ou nditions, i cul.ar i h
Ito r egt rrePlt o?r ﬁ Tets ﬁﬁir{c?r%;ﬁ '%@ﬁﬁ?égsoﬁos%sﬁ@ﬁ%gié% f?? rﬁ) ?"%ﬂ@%tﬁ'i%%igﬁ&o'g'
SRR e e i v e b e B
- |{ )2 [ I(f2 ?&gﬁé&rfqﬁ%g ¥ éﬁ?ﬁm %gnzgﬁq ide Eéz@f}ra’:@zmaa& a ;;1] r;fg F‘ﬂ%ﬁ)ﬂi

sul fan AP
|>/s di scl oged in V\i[)ﬁég%)/rg?gé;hl * eﬁr ; %r?m ||ﬁid;1guaj pol%_ rgﬁ ©
conpound is "@)‘fﬁé‘tlgﬂ farthrrgiates tQ:ihﬁp gthﬁhp@lhﬁ@f@ in el tﬁg@tmetnb Of)éal‘IOUS

nhi bi t or ase e n e
Iof Ial : er glscqjén glzris E?ﬁ§P %lhg E]I F@é‘;agrséa%ﬁégﬂ;%ismﬁﬁr@wo& #Ab‘?t&r& %b&?”és
obstructi ve chnioabstiuctive pakeo Bepaséf a conpound is to be
devel opegd, as a drug,y;t is inﬁgffgnf to provigg a formof that
conmpound {conmmonly known as a drug substance) which can be reliably
25 prepar ed Ted cpmpohned/\p[s r@rtlb%ﬁ)gel @c:aﬂ@ro My@bxymaiyamlmp ol%"yl}fN-

does not degrade on storag haracteristics are normally found

in a drug sifdeaidde? Wﬁjr@PﬁY@tE‘Y'M%ﬂ]Rheﬁél}ﬁr?d4maz}qcﬁﬁ 3n‘ﬂPYfiq'\'@r6 oint; a
hi gh- el ti ”Q/I)Bﬁlfdﬂyl]séﬂz%ﬂ}aféd ﬂsv1ﬁalth&strm&%@ﬂﬁm§3§ﬁ}2pﬁ / 182009/ 050351

2 tends to be easy 'to purify by re-crystallisation and stable on
storage. Furthernore, the drug substance nust be suitable for
formulation in a dosage form chosen according_to the intended route
of adm ni stration. r GFernul atio “pownget \sui t abl e for

i nhal ation, non-h
to obtain goodflo?lvch R wthWHonal

such as | act osg arch, is a
fance w ||

exci pients in the inhal/
Her, the drug
| e size

further mandatory r equNr\e
rﬂordHr to achieve a
be stable

usual.ly require processiHhg
sui table for inhalation .nd any crystalline form s

hat the properties of 10 the final product
In short, whether or not a conpound is

during such processi ng
AT T as a drug is dependent on finding a

are predictable and re

sui table for comerci al

formof the conpound with a uni que conbination of properties

determ n&8l according to PHe intended route of administration. 15 It
has now been possible to prepare a crystalline form of
N-[3-tert-butyl-1-(3- ch |oro-4-hyd rox%@henyl yl

H pyrazol -5-y1]-/V-12-[(3-{2-[(2-hyd roxyethyl)su Ifa nyl] phenyl)1l1

5. whi ch hadt AFEeY A DRIe) 1 GERebabe 07! lbes T8:50)" e odmpolnd

adni ni strat igp8 dffa gedlisy oPQVRIRBURGY Wicht ArendisdiBésd Wbéﬂmlﬁﬂfbrésofm%hMﬁP
crystalline, has a nelting point of about 20 226C, is essentia

non- hygréfsc dfiasemd Harefore wafuloni tgédreta,tmpet ohallargigpd ﬂ%ﬂtlergm%/uawa@
any change 'd%e%éélf&@ér{ %é‘ehrfoﬂré%s‘tﬂuchxﬁq @ur%o r F‘;}"&Egel%ef’@idﬁ@&ph and does

not convert readily rnto any o ArcoY rated/ sol vat ed
formof the conpound. Furthernore, it shows good stabl ity when

bl ended wit dr at t d

condi 1 0ns. 47 AENEOIRA P e EYSaREe 28 ¢ Hee JEFomeBhranE By bedt fermLo"

wel | when usiest domsoumidu@ohireoniy Knbowst a8 daadigdsybRavss rwhich &eArise reliably
25 prepared and 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



The present invention therefore provides, in a first aspect,

pol ynmor phic form B of

N-[ 3-t ert - W 3WY0PB¢I3- chl or o- 4- hydr oxypheny1) - 1H pyr azol PGIABRPOI/IHRIEP - |
(3-{2-[(2- 30 2

hydr oxyet hypsul f anyl ] pheny1}[ 1, 2, 41tri azol o[ 4, 3-a] pyri di n-6-y1) sul fan
yl ] benzyl } urteads Tiee hmveawl dm Dlurnfyh@y peﬂwsmilmatlpnl wnor ptabte fam nstBrag)

?l‘zl?’['zgr Lyg%ﬁ’%ﬁﬁys S[} ?a W %ﬁg%ﬂgghen&%e LUREANE 3P ormulation nt & o[ogage

[ 1, 2, 4] tri aZoinlchoSerahgnordidg o they tendeanplicdenadmihistraton Forde@n@stich as
medi carrent 2009/ 098612PCT/ 1B2009/ 050351 3 pol ynor phic form B of

N-[ 3-tert - bt §-POY f@Hlt%tPlsJ‘Qr iRGRIRHRY SR8V OSAQPRitY & Bartigularly important in
yil-N-{2-5 (3wfier [tbsz}‘a‘Ho w)éh‘e} i‘iétew dsOhGBM'@a |B«m$f ‘Hfhr '(%?ﬁ%ﬁtlonal
[4,3-a] pyrid in-6- yl)sul anyl enz urea for use In treatin

TNF- medi at ed?X§|Pl€p’I§8 Iﬁem%ﬂwl@tw@eéﬂe suth aselasfospokpdosiptihe rBOBn'fLBther

L ar oxopheng AR EgufdMalO; ﬁﬁtf% (15, Gaug  subsjancg. il yeyall raRyFe

| phenyl} [1 ;ﬁods]ssmgambcde# 18- aghpgve @i pafiiche pizel $uataple] feeninkblptive aridoany

t he manuf act re o0 treat a, TNF-nedi ate

- modi ot o el BorE MR BE iR dui S R R PE SIS 3 b i properties of

pol ynor pfg ¢ tﬁ@f!ﬁal%r%ud‘tl'a@e ﬁédict@blbxehdlreﬁéblé hh@h@rt”rwh@bh@r bpﬁdmeamr;ound

) - 1H pyr azol, - 1% IV- (2- ( 3- (2-hyd roxyet hyl jsu | phe

10 [1,2,4]tr$ é% Morscoawprmmjisa en %@qiwsnwdjes@n@@nt}mw iBgha farm of the
h t

P et SEHpouMa AL Rk ation f PRSKATEE UL P BOMRERARS 0 o

pol yror phi c Imtende(BrQhﬁe of administration.

N13-tertbutyl-1-(3-chloro-4-hydroxyphenyl)-1H pyrazol -5-yl pf-{2-[(3-{

2-[ (2- hydroxyet hyl)

sul f anyl 1§hdinpas [Mbw2 bebh rpasileltd, epdmeya i aystalfing @orh fcﬁan[$b@rmbMM~ﬂr(3-

R g e AR A R S A sttt VR UL S 2R AT W A o

t her apeut | C%bMyiﬂ’ﬁ fmfria%]m%éyrﬁf n-BYSIRARMoENS RS Rhown as form B,
N-p-tert-butyl-1-(3-chl

hydr oxyphenwW@wwﬁue cBa@apterﬁtl@szrr[aq<mg{lt2tdp@lzf0hgdm@;@atnwIr) aulry apywpr
henyl 1

br ot or 1 eddi 2 SALSHGRE M GoRnrll 15 AP, cticlathe Cni o BRI PURERT about

ast hma &t @R2efY;, mrassenticy| yorGﬁWoszo ad[cBmerbebmtcydeec( 3y dtomdlliny
hydr oxyphen

[ (2- hydr OXyMQH‘_QW?I§ZO|nP!FﬁpéH9? in &rys I|n t%rm It is a low-energy polymorph and

, 2, 4] tri azoljokd ndt abmerrt cHittil P it Examlyf g ﬂ:@gzmé»ﬂrinc 3P hydrated/Sol\Aited bl of
for i nst anc u5| n Oaﬂg mtes set, out in WO A-06/01871
a

8, t
obt ai ned i n BIES b SHPWP G00G labbi Tihen Flardediaih lagiose
formA O Yﬁ&{dhyér%tté %ﬂd@torteﬁeurﬁfﬂ?réﬁ\;)g |\fé3|f:8ﬁ(jlﬁ yéf Restas ﬂﬁﬁ’t‘?’d?flycand

sol vents al so provid formA surprising found,

t hat for4h Athe latérse hiendragrosglizes aveli when dyaedoin @crmunnblnpoulﬁd stapsiardy dry
specially d ditions, formA 30 can be converted to a
second crys?ﬁﬁjﬁgﬁ@ﬂ fc\‘gj?ér]n known as formB. Furthernore, formBis a
nore stable, |ower-energy formof the conpound which has particularly

San oy ot at 1108 eSS HREAB shireftle ibis T S 8 Sepec, polymorphic form B of
2009/ 098612 IRTBL fbﬁmﬁ[ﬁg@éﬁéréﬂhvdﬂﬁéjﬁﬁeﬁﬂ) ¢Hw%io| sqn Ewé{zt[Ps iza{ (@ B

it is necessarytotakea ake crysta ng a purity of
at | east 095Warﬁawfévlowfaﬂmléq'heinw}ar2 6}t@%ﬁﬂ|‘é[4§oﬁ}@émlﬂfﬁayl)%#lfa@mt@ﬁlaﬂwrea

period. The progress of the conversion can be can nonitored by
anal ysi ng sanpl es according to standard techni ques descri bed bel ow
such as 5 pdhwddnventionyfudhér pragidiesnpolpmoegzhit iform Bi ofeNg3-tert-buiyadt(3Xhloro-

4-hydroxyphenyl)-1 H-pyrazol-5-yl]-N-{2-[(3-{2-[(2-hydroxyethyl)sulfanyl]phenyl}
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comprising administering to the mammal in need thereof a therapeutically
effective amount of polymorphic form B of N-[3-fert-butyl-1-(3-chloro-4-
hydroxyphenyl)-1H-pyrazol-5-yi]-N'-{2-[(3-{2-[(2-hydroxyethyl)sulfanyl]phenyl}
[1,2 4]triazolo[4,3-a]pyridin-6-yl)sulfanyl]benzyllurea. Preferred diseases are
20 inflammatory respiratory diseases such as asthma and COPD, particularly

COPD,

When  N-[3-tert-butyl-1-(3-chloro-4-hydroxyphenyl)-1 H-pyrazol-5-yl]-N-{2-{(3-{2-
[(2-hydroxyethyl)sulfanyl]phenyl}[1,2,4]triazolo[4,3-a]pyridin-6-yl)sulfanyl]benzyl}

25 urea is prepared, for instance using the routes set out in WO-A-06/018718, it is
obtained in either an amorphous form or a crystalline form known as form A.
Crystallisation of the amorphous form from standard organic solvents also
provides form A. We have surprisingly found, however, that form A is not the only
crystalline form of the compound. Using specially developed conditions, form A

30 can be converted to a second crystalline form known as form B. Furthermore,
form B is a more stable, lower-energy form of the compound which has
particularly desirable properties making it an ideal drug substance for
administration in a dry powder formulation.



A conpound of fornula (I1) may be prepared by coupling an iodide of
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group in25 a]pyrldln -6- yl)sulfanyl]benzyl}urea form A, of at least 95% purity, at reflux, in an
organic solvent having a boiling point of greater than about 60 °C.

N-[3-ten-Butyl-1-(3-chloro-4-hydroxyphenyl)-1 H-pyrazol-5-yi]-N'-{2-[(3-{2-[(2-
hydroxyethyl)sulfanyl]lphenyl}[1,2,4]triazolo[4,3-g]pyridin-6-yl)sulfanyl]benzyllurea
30 may be prepared by constructing the urea group, with a carbonyl source such as
phenylchloroformate and relevant amine components, as disclosed on pages 29
and 30 of WO-A-06/018718. A preferred process is set out in Scheme 1 below,
wherein Ph is phenyl and P! and P? are both suitable oxygen protecting groups.
Examples of such suitable oxygen protecting groups may be found in ‘Protective
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Treat abl e obstructive, restrictive or inflammtory airways di seases
of whatever type, etiology, or pathogenesis, in particular an
obstructi veo foesdokdiet i ve or inflammatory airways di seasgcfiinzbioasizss00
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f ac';]or s, cchgmpoummmmm dWI)&n_ apbetmepér_edfﬂy matﬂm‘{ia darﬁanatia\cxlé formula
ast hma cayuse .,,Of _associ gte t cterial, ngal ,  protozoal , or
viral inf ct(ﬂaﬁk,{'tl'l ﬁEi%P'@ﬁtO%JQE'ﬂ%,(RQm@é%M ﬂfSQL‘l 10 ﬁf&hgﬂ’é’? reactants in a
bronchi ol i tigitaBleUsiiaMiar Bt 2idNTEs Wbludhe!ds  tREHIEE ithSh IHEBe, such as N,N-
bronchi al hyper-responsivity to environnental agents; rhinitis or

si nusi tis ofdigARoylethya/piae asndi dlpwgy to skaghat ranye tsperaturg. parti cul ar
seasonal allergic rhinitis, perennial allergic rhinitis, 10

perennial rhinitis, vasonotor rhinitis, post-nasal drip, purulent or
nonpur ul ent Atomeound of fcout Of) mby deripreganed iyt reactinglareahmmé df formula (1)

frontal, j . hengi d-si.nusi tis, .. chr.Qni c obstructive .
pui onar J0ar LB BufEORRRG N TEb G, busdiytoB i Samehid ©f e i i
chroni c obsty suitablkesalvempyschtas ethyeaddtiBD)s tidmed sl gheai/r sBdrdformate and
obstruction of whatever type, etiology, or pathogenesis, in

particul ar é%P%ﬁ%éuﬁ?aﬁéﬁﬁﬁﬂwaﬁﬁpﬁﬁ ry enphysema, bronchiectasis,
cystic fibrosis, bronchiolitis obliterans, bronchiolitis obliterans
organi zi ng pneunoni a (BOOP), chronic organizing pneunonia (COP),

br onchi ol i t iA cPMPPEEA QBHPINtWa {Hx cardreoprepatadaby e fewe gt u i Scheme 2
dyspnea assqggi LD o [t A i

o Pt hogonaah Fnbisf B 5% sulE TR oot G, BXRpId bPLAble
| ar yngot r ac leeggetor pnotdating s grcaupacmagi bebfoumdhiirt i ‘Broteetivar IGQralips in Organic

bronchitis, g£rqupus branchjti chr oni r hitls ty br hiti .
nif ot | ous’ ASPVINGLS OVl direars Rresth BBy eRby 1B slbo; 1886 Jornwiey
st aphyl ococ@IsS@is)stA aRrefeprec drotbtie jréls 8nE WREH-OdlaityldIyPREdis.i $ost
bronchi ect asi s, of mggpever téﬁf,_etiology, or pathogenesis, in
particul ar &EERRY. bF GireaPERYAElYs, saccul ated bronchi ectasis,

f usi f or ndgonchi ectasi s, capil | arybronchi ectasi s, cystic

30bronchi ectasis, cystic fibrosis, Kartageners's syndrone, dry

br onchi ect astehese Rol | i cul ar bronchi ectasis; pul nonary eosinophilic
syndrones of whatever type, etiology, or pathogenesis, in particular
acut e eosi nophilic pneunonia (idiopathic or due to drugs or
parasites), sinple pulnonary eosinophilia, WO

2009/ 098612PCT/ 1132009/ 050351 12 Loeffler's syndrones\ tropicaly
pul monary eosi nophilia, chronic eosinophilic pneunoniyal_allerl{c
bronchopul nonary nycosis, allelgic bronchopul mdnary aspef'§illodys
(ABPA), Churg-§trauss syndroneiQr idiopathic hypereosi{iphilic

syndrone; 5o rstitrar T un seases (TLD pul Tonary- fi | S
of what ever L etiology, d&r _pathogenesis, parti cul ar i diopathi c

pul nonary fibrpsis$! crytogenicYfibkbsing al veolliti &' fibrosing
alveolitis, | or pulnonary fpRrosis associ at eg’wi th connecti wgp?
é: :Z;gedl seas?VI()syst emc | upus(vﬁ)r yt hemat osi s, (%ﬁed connective (hi ssue

A compound of formula (Il) may be prepared by coupling an iodide of formula
25 (VIIl) with a pyrazole of formula (IX). Typically, a solution of the reactants in a

suitable organic solvent, such as toluene, is treated with an organometallic



10 polynyositis, dermatonyositis, Sj6rgen's syndronme, systemc
sclerosis, scleroderma, rheumatoid arthritis), usual interstitial
pneunoni a GdBwovglesquamati ve interstitial pneunoni a ( Bdys2009/050351
granul omat ous | ung di sease, sarcoi dosi s, ,\Wegener's granul onat osi s,
hi stiocytosis X, Langerhan's cell granul gmat osis, 1

5
hyper sensi tiggd) StP&ﬁH‘f”Q@Eéhﬁﬁrﬂ@é&iBéfﬂ%hgfl\ﬂf\l‘q‘%ﬁ@f}ﬁlﬁb%ﬁ?ﬁ'ﬁé—iQ—diamine and
silicosis, chronic eosinophilic pnéunmonid, |ynphangi ol yomatosis,
dr ug- i nduced base, suctpas poassiynt carbosate, andiipatedoa.gl froalaed 11118.or
pul nonary fibrosis, alveolar proteinosis, graft-versus-host-di sease

(GWHD), lung transplant rejection, ILD or pulnonary fibrosis due to

fZQbenvi r onr@tmoand%lplarcjrmfad (\ﬂlgpnmy[]l@ lp;%gﬁbd Bg!hrotbbtﬂfg:fHeOhyderI group
i brosa obl i.terans ol l'i ar bropchiolitis, idiopathic acut

| ntersti 7 alit ghati-RPsol e (It noaiaRe sepsligRoat{ish Grust be chosen

hermorrhage it8fdMESe tRe RINDIED AtidlicORr SPOf arth@éRYiBEd Lid PProtBEAVR @8)upsCin

pat hogenesi s n 25 particular alumnosis or bauxite workers'

di sease, antCPTQIQBi@@@tWSi% reterencegsalnvg; fpfos grerwis: & ria ddispsranyisiyh then
PI\/F , b H H 1 } | '. . .
i sense. - pr 1 SauorbSt BT Torr R (OB i BB bibela SoHld such as

si der osi s cdolsede,bynayhbei indatbdt witm tofisapropylgibt tahtdrigle, asd | a deses sach as
gri nders; di se, .byssinosis 30or cotton-dust asthnma or talc
pneurmcom oéﬁ%ﬁy%mﬂ%t e Respiratory Distress Syndronme (ARDS), adult
respiratory distress syndrone or acute lung injury of whatever type,
etiol ogy, or, pathogenesis; W) 2009/098612PCT/ 1B2009/ (050351 13
aspiration d %WH@a%d &F Toprala ) mayebe prerarag\py igAingHem 6 enedprephenal.
| eading to agpiday,SolRHEPRchiofotienBPRl 4 Shitfble BRAMESFent iRlkERkith
henorr hage of whatever type, etiology, or pathogeriesis, 1n particular
a nenber of &mgtﬂﬁ&ﬁﬁodwmbﬁﬁer@d&o&i’m@NB@W[@ritpul monary 5

henosi def®sis, al veol ar henmorrhage due to drugs or other exogenous
agents, alveol ar henorrhage associated with 1-11V or bone nmarrow
transpl ant & campoumdroh&ralwaz Varcahereprepage be tie rags eet aueth Bchdéme 3

system ¢ | upus._eryt henat@si s, asture' s, syndrome ener's, .
o) anul ot oS WRHIBHE B 2o PRV PR S eP  bed B e s osteble
pauci - i Mmunexggeesroteetieg hgrioups) mayabet Budl FhrPitéctiver Badidd $n 0Drganic

pharyngitis; ough . of atever type, eti ol‘g[gét,j or pathogenesis in
particul ar i oY TwegRraer gy Estrri WhEsg(thirg gdition,” 1999, John Wiley

gastro- p ref i~se R r&os, ik Q @l ai
yper - oapone ey . freoRe BEstectis Ghour WO, LRELCERIHIsH orou. Most
br onchi ect ag¥eferaily, kbriain-isepsipytsiyi | i ¢ syndrones, pneunoconi osi s,
interstitial lung disease, pulnonary fibrosis, aspiration disorders,
rhinitis, laryngitis or pharyngitis; anaphylaxis and type 1

hyper sensi t iSdheyne 8acti ons of whatever aetiology; 20 atopic,
allergic, autoimune or inflammatory skin disorders of whatever type,
etiol ogy, or pathogenesis, in particular atopic dermatitis, allergic
dermatitis, contact dermatitis, allergic or atopic eczema, |ichen

pl anus, mastocytosis, erythema nodosum erythema nultiforme, benign
fam lial penphigus, penphigus erythematosus, penphigus foliaceus, and
25 penphi gus vul garis, bullous penphigoid, epidernolysis bullosa,
dermatitis hepetiform s, psoriasis, imune-nediated urticaria,

conpl ement -medi ated urticaria, urticariogenic material -i nduced
urticaria, physical agent-induced urticaria, stress-induced

urticaria, idiopathic urticaria, acute urticaria, chronic urticaria,
angi oedema, cholinergic urticaria, cold urticaria in the 30autosonal
dom nant formor in the acquired form contact urticaria, giant
urticaria or papular urticaria; conjunctivitis of whatever type,
etiol ogy, or pathogenesis, in particular actinic conjunctivitis,



aut oi mmune/ i nfl ammat ory di seases of whatever type, etiology, or

pat hogenesi s, in particular autoi nmune henatol ogi cal disorders,
henol yti c woemweg@akasti ¢ anem a, pur eredcel | anem a, i di op@i/iB2009/050351
t hr onbocyt openi ¢ purpura, rheunatoid artgritis, system c lupus 10
eryt hemat osus, scl erodernma, system c sclerosis, oolynyal gia
rheumatica, dermatonyositis, polynyositis, polychondr|t|34 Wegner' s
granul omat o @% chronic actiye hepatitis, nyastheni \S,

St evens- JohnsSoR symdr one, |é%onath$ (Hé aut oi nel'nf anmat ory

bowel di seases ohn's dj sea Iceratlve cqgl i Bi"S, SendoCring__/ OH
opt hal nopat hy, gve' s digeas 5 sarcoi dosiys, alveolit] chronic
hyper sensi ti vi Bpnétnmonitis mary bilig@r 'b&rrhosis, nile

di abetes or dighetes nellitus (Xype |, ke onjunctiviti cca,

epi dem c keratoconjunctivitis, glonmerulonephritis wth orpy thout
nephrotic syndrone, acute glonerul onephritis, idiopathic nephrotic
syndrone, m ni mal change nephropat hy, autoi mune di sorder
20associated with i itial lung disease and Jmongry fibrosis
or autoi mmune or i fireg or y skln di sorders; {gl tory bowel

di sease (1BD) of whatewey type, glogy, or gpat hegengsi sg_i p~OH
particul ar col |&genous chlits ch tis polyposa, tra ral colitis,
ulcerative colitis or Crommy's disease (CD); 25 pul np hypert ensi on
of whatever type, etiol pr pat hogenesi s i ncl udi ng nary
arterial hypertensioq, nary venous hypertension,?@HlnDnary

hypert ensi on associ atled Wihh di sorders of the respiratory system
and/ or hypoxem a, pullnonary hypertension due to chronic thronbotic
and/ or enbolic disease and pul nonary hypertension 30due to disorders
directly affecting the~ulNpnary vascul ature; arthei [ what ever
type, etiology, or -ath-ogpm5|s in particular rheu =to|d mrthritis,

osteorthritis,gouty {is, sphate g4t hg-opa acute OP’
calcific perigthrjitis, ch on'% nflannatory arthfitis, S
associated wth nnect } { i ssue di sorder yst e upus WO
2009/ 098612PCT/ 9/ 0503 5 eryt hemat osi s, osi

dermat omyositis, SyStemy¢ SClerosis, sclerodermajsarcoi 4qsis,

pol ynyal gi a rheumati ca, degenerative arthritis, infectio arthritis,

Lyme arthritis, proliferative arthritis, psoriatic arthritis,
anky! oo! 19, SPOREbbuLA B R B0l RSO RaheH o SRR arRls B aous
vertebral h)(ﬂ%r&ﬁﬁﬁtﬁjrﬁi &ﬁ@l‘rﬁ@lét(kantaé ndtIESRFRI suBRMARN ﬁﬂ@ﬂé@éﬁent with

dr ug- |nduced arthritis, fam|l di terranean fever, hypernobil ¥1
syndr one, 9 o ARHERGnHT ﬁttY@CQiﬁ@ﬁQ%JF% a %U’%t%ﬁﬁ@r@ﬁ%ﬁ%@ﬂspf f’%]lllﬂﬂd?(‘d nca

rheumati sm a?n'itQHE ng .xgbivgﬁggpéﬁés%de%s§ Freatreﬁl\ﬁiﬁ'%ﬁgc iyating agent, such

pol ychondri ti's, oronman unction
arthritis a%omeﬂtaﬂeswphbnwmﬂyﬂnm dand a;basan seolmasdpbihy&armhax mdorder to

di sorder of at.ev, type,  etiol at hagenes cul ar
ol monar y e AEAERR By BB, TRl iREE Bt s bhcihoni.
eosi nophi | s,praferablgGolution W arhenia irim@tidrios. or Chur g- Strauss

syndrone, polyarteritis nodosa (PAN) or system c necrotizing
vasculit?% 15 uveitis of whatever type, etiology, or pathogenesis,

in particul g coRpbanat fPmulf >@J 'mg,f ba%rrépé}édtb@%uéwsan MY Bfdnfifle atom in
uveitis, iritis, cyclitis, |r| clitrs, g@anu onatous uveitis,

nongr anul ot 60@PaVEd tqfsforrphlaceﬁm wiiBni2csuliaayiphenyljroetheneloThevesactien is
choroiditis I OF t|n ti tic tev ,
Blaiff | O6GH1 1! SiandR! | CndACK BmPRR ©VEIoH YPes 1,1

etiol ogy, or ene sorders
deposi tion/ Mdrppen}dphosp’rmhmwrmeos]dmmoqmiladmnd(lt)streaprﬁn'd:a procedure, a

ehted B scobey!er strgef Fisocriading ARG oY o aiatis ol gevert

such as toluene, is ftreated with (2-sulfanylphenyl)methanol, [1,1-



30i ncl udi ng Her pes zoster and Herpes sinplex, yeast and fungal

i nfections wherein the yeast or fungus is sensitive to upregulation

by TNF-a owoehibwgiotqz TNF-a production in the host, e.q.,pdriBgalnosesst

meningitis, particularly when adm ni stergd in conjunction wth other

drugs WD 2009/ 098612PCTAB2009/ 050351 16~ of choice for the treatnent

of system ¢ ygapheANBhbsHHIMS fdriicBAEIoRMoro! B&Iaﬂﬂ]rﬂgﬁlguén@rae 3Rk, such as

limted to, polym xins (e.g.” Polymycin B), I mdazolés (e.g.

cl ot ri mazol sodiisdiril-bulyloxidecarishhented, aadolaboot dbhttol e), triazol es

(e.g. fluconazole and itranazole) and anphotericins (e.qg.

Amphotericin B 5and |iposomal Anphotericin B); and Mycobacteri al

:‘ nf ecti OPS éA gomgaend of fuylgrrmolaa(()ﬂlé)rdanm& plepacsd o peotedimg the lhydmixpihgroup in
ormB of _N-[3-tert-butyl-1-(3- rQ. 4 . .

yr oy prng COTROYPEs B 1eTgiA- RV 5 Syifable rcondiionsur whigh: mys 9 capgen

1 phenyl } [ 1, 2ichbiding 2@ thé Ahdicel thariePori @1, narl- dédcrbbanm! Prsieéile @rédps in

provided by the invention (henceforth referred to as the conpound of

t he i nventi &PaRgySHEhesisrafesergasiiakavend, iexammale, gene taiigoprorylsilyl, then

adm ni stere | ' E&%[IHQ p? Pk A :

phar maceut i gaaﬁlf/t%ar{:@gbntjggfﬁe@%xdg?n dl ent9 gd.f eI gr(l\rﬁlrgggfjg%%%t%walnslc 3%'%%”"

herei n to desichiase2angthiyltefralyidesfuram meay bhareated witnpréisopraplylsiiflechloride

inventio | C LRI i1l to t_de

on fact o} 16 HEE RuCharinEiraR ThhesronstpiieBpitheler Barib Bl
of the excipient on solubility and stability, and the nature of the
dosage form, Pharnmaceutical c sitions suitable for the deliver f
t he conpouncf_‘ S‘PmPH\émgQIf faf %%é‘i’ﬁy Pr%ﬂﬁ?f_?ﬁre@' e $3rt'°ﬁr‘§([?af3%mp8%”é)°f
will be rea%ﬁnyulaqm?iaﬁe kPcllsBass i lrdb ey Ecﬁi@@e@bg-tre%!iﬁb a solution of a
conposi tions and nmethods for their preparation may be found, for _
exanpl e, i n SREMANGE G ferrprar Gl duEi suilabise pelMerts suglyer dighleiosetpangs kvith
Publ i shi W%q gpound of the invention nay be
adm ni stg?e ora y.d%%}%g%e%@d%m%ﬁgettrat i'on may involve swal |l owi ng, so
that the conpound enters the gastrointestinal tract, or buccal or
subl i ngual gdnini strati.qQn enpl pyed b ich the caonpoun
entersne o SonPobpEantaTTE & AR BEreRistiEy S ol L grghyde of
sui tabl e forforomad (HOnvith Stisratriopritined-yiHgdragined Ther igdr&tihe Ran & Prepdired

tabl ets, capsules contajnin arti at | igquids, or powders, .
o oenges (1 ReihgPrTprares el oy ORI 1AE T (e prppafation 25Y. Typically,

nano- parsg 'y §8188on BEHR rezetdls §0h Wiitahle drgé’ﬂ%%eni,i édﬁﬁ’aéjgl‘ﬂgﬁﬁwitrile, is
sprays and liquid fornul ations. WO 2009/ 098612PCT/ 1B2009/ 050351 17

Li qui d f or miteatade 6<0-iah8boeleBE Gspensi ons, sol utions, syrups and
elixirs. Such fornulati ons may be enployed as fillers in soft or hard
capsules and typically conprise a carrier, for exanple, water,
et hanol , polAyearhpd@rkoigbyoola, (Xhrropy be pecggrgd ol dispiding ihel fluokids etoroof 8-

sui table oil nd o r . nmore enul sifyin nts 5 and/ar s endi
Soents. L ot aReRah G 2 erap o Sy, 8 Bl fon oY RS RGCRs
reconst i281t iipa svitablesobanic sbivengxatmhe progiontrie Sgtleated witt B®ase, such as
conpounds of the invention nay al so be used in fast-dissol VILE%, o

f ast - di si nt AU CALORgEe @rﬁ the reaetpniaiiyede hariser pBedt ARPUERHEF ¢
Opinion in 10 Therapeutic Patents, 11(6), 981-986, by Liang and Chen
(2001). For tablet dosage forns, dependi ng on dose, the conpound of

t he i nvent i dienpreseikisvepion ipeluteswlgaotopicatly-Ebelled dgermsypbihet pelymorphic

q ¢ ) Caht 0 ; o
Gosage  or moTE B dr RS eibubd ST AR T HI =281 %y AP 2 13-
d: Si n]t egﬁ(hnt{Z-é(ExIwmbﬂ?ttqﬂ)sdlfﬁﬁyj]peg??}[ﬂ ,9,4]mal.zulid{¥},S@bwml;rsﬁqrnsd]l;anlyl]
col ate, sodi car box t cel l ul.ose, cal ci.um carbox
Jel ol ase, erbediirEa Houted oy Ins FeBigR v maso RSB RORISH Fasin. dsipeor
met hyl cel | yh@rgaatoMsGre@GeMatéd blym S8l & Afhs hANRS tHal athe afhic number,
but an atomic mass or mass number different from the atomic mass or mass

number which predominates in nature.



WO 2009/ 098612PCT/ 1132009/ 050351 18 When present, surface active
agents may conprise fromO0.2 weight %to 5 weight % of the tablet,
and gl i danwe xeoeeaprpri se fromO0.2 weight %to 1 wei ghteé&t/nRodvhesoss:
tablet. 5 Tablets also generally containdubricants such as nmagnesi um
stearate, calcium stearate, zinc stearate, sodiumstearyl funarate,
and m xtures of magnesium stearate with sodium | auryl sul phate.

Lubricants generally conprise fromO0.25 weight %to 10 weight %
preferably Ryl 5olpPegHcluds isotpnge;qimydmrdsn. skeh aapi@nd “Th cerlprsy such

possi bl e t abjetici rgr gdh eqt. it n‘ﬂgﬁﬂ?ﬂéhgh?éﬁéiam;%xygé’ﬁ,%ﬂfch’%x%?w@and
fl avouring a%ggnt §, preservatives and taste-maski’ng’agents. enpl ary
tabl ets cont'3Pnang sutphahcuchsd®/s°G: @prtain sotericaily-1aige!\edi apmpainds, ddch as

b 90 [ % bi L, . 0 i.ght % b 85 ' %
i Tuent, 37 ofvan o8 Eling il PGS B0 Ee e febfu it Sl st
from about Qisgbe Wisitdhitiobostidied e rhicaetighisofdpes ritiveante. *Haddtarbon-14,

bl ends may be c ressed directly or b ol l er conpaction jo form
Labl ets. 30 FPabl by BPoRALHIobbeihsobhl EHEROReu 29 Aatheibl SPSse of

wet -, dry-, iféorPBidtiodHiUtetdGdne iR bf Geraesh eSubSitufor WitHathRaras6topes
tabletting. The final fornulation may conprise one or nore |ayers and

may be coat ggcBrasudewstien; /et “aayaiiorg cedptafsraraudig adventpges resulting
‘ e ey O . j :
Tabl ot o o1 1o SR Mefabollt SETRFT Qg TRERALER BRSS! Riyoed

Yor k, 1980) .dothge creqpoemenisf arde heneenmhayroemgyefatred ibesamal tiycumstances.
adm ni stered.in,the farmof a 30.consumabl e oral fil mfQqg-hu or
veterinary &UGP.S“&G'@H Vﬂ{hfﬁ)qsrwc?"éeWﬁ?%éﬁog?Pe& 5‘11?*}3\%? e1 t'éer-gépggl N be
wat er - swel | alleful tifi PoditrdrimEdasaas Topbaraphiy (P ETBYstlEies @ gkammirgs olivdtige
or nmucoadhesi ve and typical]ly conprises the conpound of the

i nvention, JdeSERIAR PERURARGY pisOipRisallydabsier epmpauEds vangeng Hinee Peprared
a pl asti g5 Sy coVRnaBRS/ RERGAEECKhRAOBOHRE0 M kIinAidt &1 dr BPpréesses
emul sifier, a viscosity-nodifying agent and a sol vent. Sone

conponent s ¢alagousde ftimsatdesﬁriwgi efageampanying iexpenentalisestioorising an
The 1il mford(?ggcgpr%?é yigﬁogﬁﬁgy-ﬁ%e%%l ‘F%éefe%ﬁ Ogla%t f 3he non-labeled reagent

pol ysacchari protern or synt ydrocol'l oi ds an

typi cal |y preedatsly empheyedange 0.01 to 99 weight % nore typically in
the range 30 to 80 weight % O her possible filmingredients include
anti-oxidants, colouring agents, flavourings and flavour enhancers,

preservagd Vekhe S@ilyéiphicstforil & i 6!’9_N—ﬂ?—ﬂ“érﬁbul?pﬁl)-l(isiéﬁIo?@ﬂfﬁy@ro%henylm H-
co-solvents (including oils), enmollients, bulking agents, .

ant i - oam n@VERIDT ot UtAHyararye s sURMP R AL bR At iappipke3-
accordance Wwihhidite J } i Vi }
rying of thTh ek SR B AN Bl e P R G AP PARDE Y nss
or paper. 15ni%gen andiyated proted kinase (138 Mé Podrase)y particuialy p38§gp MR kinase
conbi ned coater dryer r. by. freeze-drying.or vacu dr,yi.ng. . i
For mil ati onenpuoseaventimibs HEEHURR o erb AR UG Pgeuin BULS)
i mredi at 25 arghdoimoe tekiths fet@aIar) Midnbl e Isligiane ticachostess tHeliaNreng
sust ai ned, pul sed, 20 controlled, targeted and programed rel ease.

Sui t abl e nmodPPPEi@NFel ease fornul ations for the purposes of the

invention are , Tregtable obstructive, restrictive or inflammatory airways diseases of
whatever type, etiology, or pathogenesis, in particular an obstructive,
restrictive or inflammatory airways disease such as:

30 o asthma, in particular atopic asthma, allergic asthma, atopic
bronchial IgE-mediated asthma, non-atopic asthma, bronchial
asthma, non-allergic asthma, essential asthma, true asthma,
intrinsic asthma caused by pathophysiologic disturbances, essential

asthma of unknown or inapparent cause, emphysematous asthma,



described in US Patent No. 6,106,864. Details of other suitable

rel ease technol ogi es such as high energy dispersions and osnotic and
coat ed parwiocheggfzare to be found in Pharmaceutical TeChiBbO®Y0351
On-line 25(2), 1-14, by Verna et al (200{). The use of chewing gumto
achieve controlled release is described in WO A-00/35298. The
conpound of the invenkkemiseBiidddeP BSthAH) rﬁrﬁétﬁfnelﬁdgdzécﬁcbbbhrﬁd“ Cextisic
bl ood 30 stream into nuscle, or into an internal organ. ch
parenteral adnini st rafFEMaEIUSRS By gnviFIMgntaliasiossiscold ﬁtrr'a‘élﬂft@éiraﬁhma
i ntraperitoneal, intrgklaeAbnal MRy CRIddi68 bhmd BURHH Hlogiated with
i ntrasternal, i ntracran , I'ntramuscul ar or subcutaneous route

Sui t abl e devi ces for pactenalerfahgaldmrntcmbabtmmwlrahm’nfaclmmeledlpent asthma,

(including mcroneedl e)..i.hjectors eedl e-free ectors and,infusion
Lechnt quel. | Vo 2000/ 55885 erits SYBBET i 028 ESgl R, by wffnt' ASthiia”Sr
formul ations are typi dajg mdaqguaastarr@q)l utions which may contain

exci pients such as sa*} ?éb drates .and buffering agents
(preferably to a pHP oPfACHIA BYREI-TESPONSIYILY 1p SPVEQRRERBHRIINUT ons, t hey
may be nore suitabl | st I :
or as a dried form(%(oﬂgg]ﬂﬁsozdﬁméggﬁf ?@Eﬂe‘rﬁt eDCB‘h sﬁdl Eémﬁg” Fem
such as sterile, pyrogenicilegesegganal allergige rbmégara@ﬁeonlabfaltﬂg@ntrblnatls
formul atj®ns under st I

| yophi 1i (&t on, @é@”ﬁ’a?gﬁmétcéc P'ﬁf e Hale, bos tHsal grip, purulent or
phar maceut i cal 10 techqmmua@nv\emuSmommte or crhroae: shuditiseahd athiieed ardntal,
Formul ati ons for parenterlal adm @l stration may be fornulated to be

i mredi at e and/ or nodi maé‘&aFYePéég N §INHPLS: r el ease incl udes del ayed,

sustai ned, pul sed, goghriopid @tﬁbtrdcawghmﬁbwd%@gém)r ehreaReobslidtve
conpounds of the invention 15 rr@/@ ated as a solid

sem -solid or thixot rB#B‘ch'FWﬁﬁ l6P), £RFTHE SPPIEHGIYR 2iavays disgAsEniCGRAD)

depot preyi di ng nodi f jed e ound e
Exanpl es of such for mtil a?rrlgirllsglﬁﬁgﬁ % F@gﬂgog?e\gﬁéttegﬁfsﬂygg "Etlo%by, or

pol y(d/ -1 acti ccogl ycobgiEpgenesis,PGin) partttruba'ph@hmm 2 Gorghehitis nppulnbnafy

micosa, 1 e, dernal | yompnySeiechhEh RO el Hybe, PRy RlRlBpiprans.
purpose include gel s, bronghiotjed sobl!ter‘ansnergasdmg |m1mlm01ﬂ$a(mOP) chronic

oi ntments, dusting pomders dressings, f filns, ski S,
wafers, inplants, spoREESIZing bP%%Um‘%HﬁdAQ@anWOHF*@PH ﬂgg ogllterans,
Li posomezp may al so befdirebhr bFyitHicHtis @RUysHic é’s%ob@eédmr@hwhol

water, mneral oil, liquid petrol atum white petrolatum glycerin,

pol yet hyl ene gl ycol© aREPNsAEEaf éﬂ@tg‘f%fct&ipe ROV &F iPGENCISRENE etnsParigular

be |ncorporat ed - seegfigr 38 95
by Finnin and Mrgan %)cttgobtgrréﬁ%é%) a]cuég ?%rghgtﬁgéé:ﬁgagf bI(O:th‘II’tIS arathitic

admi ni stration incl uderanshitiser gatayrhel e@n’tbm;btmat |tm®upusonbt§m¢brtles| shronic

phonophoresi s, sonoph [ee . q. .
Powderj ect TM Bi 0j eci E{%%%b?]'jse@g’ t%hﬁ&%{hﬁg%g %‘gﬁgﬁgﬁ'}) g?o%@%?“’e
21 Form2&tions for tbpnchitisastaphylstsciuc@r sweptdeect) orheritdand vesicular

i edi at e and/ or nodi hl ed rel ease. Modified rel ease includes del ayed,
sust ai ned, pul sed, FN6PIEd, targeted and programmed rel ease. 5 The

conmpound of the i nV&nbtdh@hfééfbsﬂ;l o Q/ﬂafﬂ@} ”cyﬁé erefioy! ro?n%tﬁbbé’né&"s b}h
inhal ation, typically in the form of (&t her al one,

mxture, for exanple, Pemicalagy gylndsicd anﬁ%lleétﬁ@‘v@se sapgulateda bﬁo;a@fmectaSIs
conponent particle, ffﬂfsﬁ@ﬁﬁ”"'lﬁon&ﬂé&%@" t %B@ﬁ%ﬁho' bRhESiecBYR a%lystlc

phosphati dyl choline) froma dr owder Thha as an aer osof
froma p¥lessurised cobltomchlectasm,lnmysh;cprayrosiw atauhageaers(mreymextnby alry

atom ser using electr nam oduce fine mst), or

nebuliser, with or w Br‘%ﬁg"ef%é'su%r ol(gglﬁapéqﬂnpﬁlgp%sgr opel l ant, such as

1,1, 1, 2-tetrafl uor aet parnaky bodindpRilid, syndrdiedd af Immm@fséeeti&@gy, or
pathogenesis, in particular acute eosinophilic pneumonia (idiopathic
or due to drugs or parasites), simple pulmonary eosinophilia,



aqueous ethanol or a suitable alternative agent for dispersing,
solubilising or 20 extending rel ease of the active, a propellant(s)

as sol vent wamosws@pt i onal surfactant, such as sorbit anPCT/IRb@AEES51
oleic acid or an oligolactic acid. Priorq4o use in a dry powder or
suspensi on fornul ation, the drug product is mcronised to a size
suitabl e for delivery Lbgflierfalsghdromd,t Yipial | pulhes@iry haosibo@Flia, chronic
m crons). This nmay be achi eved by a% appropriate conm nuti ng net hod,
such as spiral jet ni BPFRGPNTE yikHeHE®N @t FHENTiF nProRGheRHERQRETY 5 MyCasTS,
fluid processing to fenagRanBacidreifisnart)l 85pdghesr ¢ABPARIRIHBGIStRMIss
or spray drying. Capsulgg (made, fﬂgr _exar?rpl eF,)_QPr om ggl atﬁ)’ or Gl
hydr oxypr opyl net hyl celsyudros®)9r idoppihichyrescesitoptdia $yindgases or use in
an inhaleg or insuffl LRY ; a t j !

of the compound of ©nd sy LG SSEEESTUER) of SARADA, RoBYK B yetever
| act ose or starch and typepestibmyypec eattuajdniesis, duphrtasiar-itiepathie pulmonary
manni t ol or nagnesium.stearate. The Lactose may.be _anhydrous qr |i

the formof the VD 208SFOoEEYoBETREIIESNB5eHE1I1S, Thikmite dlveellis, LD or
preferably the |atter pufdifiry stibloall &xseyéibideMith | dopheefvedendstian disease
gl ucose, maltose, sorbitol, Xylitol, fructose, sucrose and trehal ose.

A suitabl e sol ution f&WHFATEICI BRUS Grvihematesianmitesnreriedive igsue disease,
el ect r ohyglr odynam cs uc I st t al I
y ?Pfyﬁ@‘sﬁi@, BefndtbRRoSNS, gﬁy%&p@ gym@maa(pt usggtefnﬂc

20mg of the conpound e 1 nvention péer actuati®on an Ion
vol ume may vary from $p&rasis, 1Gojerodexntay pirkematoidruariitritioh raspat oimperstitéai

the conmpound of the i Lon, yl col,. sterile water,.

et hanol and sodi um chﬂ}ég%BS%Al élrgﬁatq%sgu%h%f\'/veent@?ﬁt@h H%,urggmase(E)IP),
i(r)lstsead g}‘ p][ Iopyl ene gIammimétnobudﬁIL@gyceﬂweale@,d gts:apt@idndiﬁﬂel Weyenker's
1 ui tabl e avouring agents, such as nentpol an evonent hol , or |
sweet eners, such as s M@OFS, i]é&t@ﬁ&tro?ﬁ odREETRA B%'PQB%HO’i“ﬁtOS'S’

those foymul ations of hypersbdigty PRelMbemEeexfrdkic! Qﬂ@flbféd/aiv!ébﬁtﬁ,‘%?éosis,
adm ni stration. 15 Forprul ations ‘for_inhal ed/intranasal adm nistration
may be fornul ated to Berdnireapnertiit/ BRewBenie; elymblasaiolomatagfs, f érug-
exanpl e, PGA Modifi e hic I [Wa I ,
controlled, targeted gﬁjgegérj og'ﬁgmbrgdbggﬁ@gggﬁ%gg?'nsiéﬁrgﬁggzﬁejduoc&idﬁgg or
powder inhal ers and aeuosmlasy fibhesisioslagelat miroteinmgish eyrafttversuisrest-disease

Gose my be. adm ni ot of@4rioy Bh FhyfFRlaR) oA Thp of RSN st ble 1o
di vi ded B@ses t hr oughentirdrimertayoccipafidreal caxppeured ROOPHeCORY ewtdrahiolitis
AP SR At NN R A o
supposi tory base, but pM@imeHSs a{Hfhmah! RRh BRXdBAYS&d afeolar. hemorrhage

appropriate. The conpound of the invention nay al sO be adm ni stered
by the ocul ar or aur aBYRHQE®S; 30 The conpound of the invention may be

combined wi th a sol 4b e dFAGESHIB i§CH Fha v’eIttm?,SHﬁ&o@;Cgﬁ _E%égflln AT

or a suitable derivative ereof or a polyet ene ¢ I nirny
pol ynmer,2%n order to pafiicolee alupiresisubr Ibauyite dekerisudisease abethracosis or

U0, 2005) 098 12PCT 152000, G204 By AL D0 b bR, 38880 o
adm ni stration. steam-fitters’” asthma, chalicosis or flint disease, ptilosis caused by
inhaling the dust from ostrich feathers, siderosis caused by the
inhalation of iron particles, silicosis or grinders’ disease, byssinosis

30 or cotton-dust asthma or talc pneumoconiosis;
o Acute Respiratory Distress Syndrome (ARDS), adult respiratory
distress syndrome or acute lung injury of whatever type, etiology, or

pathogenesis;



Drug-cycl odextrin conpl exes, for exanple, are found to be generally
useful for 5 nost dosage fornms and admi nistration routes. Both

i ncl usi on wodewesdincl usi on conpl exes nmay be used. As arcIBREWOABEN e
to direct conplexation with the drug, thggcyclodextrin may be used as
an auxiliary additive, i.e. as a carrier, diluent, or solubiliser.

Most commonly used & oaspiRgR® pigbRIRSS SofawRa@lveNaype, bstlofogyasl pathogenesis
ganmma- cycl odextri ns, exar% es of which may bhe found in A-91/ 11172,

WO 10 A-94102518 and/8AGING 9dspatien Preymaniis Af 3sRiEatiPe RNEEMROIgan

patients, the total,daj : i i i bl
typically be in the°rgh’gg'agggg”ﬁﬁﬁpe?fW%%SE@@%nWJ?%?%“@SH n

course, on the node oPadiguianiesneambeoal thergroupcansigtng ¢f idopethimpulbwnary

adm nistested 15 in si LAl Vi S y,at th

physi ci anés di screti oﬁghggfaler%ﬁ ’s%ﬁgeog%q ?%ﬁ&ﬁ%?aldu%ar;[ e%gﬁﬁ"glsenor other
herein. For the avoi dercgenuiusdagdits, arbelaertegsorieagei assaridted emithmdHiv” or
i nclude references to _curative alliative and prophyl actijc

Lreat ment - 20 1'nhi bi ¢ BPSS Gfertsk teREPnh gt uEliehing B e bpathace .9
the invention, may adugsickae@ualiti R9sReHE NiupLET fthémsRBRI Nabbapastlitds

one or nore other therapeutic \zlgents,i particularly in the treatnent
of respiratory di seas8¥HOEK: A4CERPONF cIr@pLIoNMAesise NHOIOSERRIE y Polyangiitis,

di sease. qdxanpl es of éﬁﬁmgygg%sgé%@d@gpﬁéﬁdi-%%%ne%;ﬁc}@éruidh%wﬂﬁé (1)

5-11 poxygenase (5-LO) 1in i ‘poxygenasé ivati hg protein
(FLAP) ant agoni st s;o ( atytelasghoani¢ enangitist erghargtgtis; LTRAs) i ncl udi ng

ant agoni st s i nol udi g PRoT i aNEE EUE LR iodl g b5 EBR AR TR Bateuiar
aradrenocept or agoni stdiogitic @oagh oe cougls wepaiidtedivwitt dastragasophagedl reflux
anti chol 1 nergi - agent 855563 ) CHERDIARTYER: oPEINCHIED. NYRSE SR i n P R0ES,
i nhibitofs; (vii) theggppd,!ioeLD(VIOAADSOBHoHBhiES OPBBhatGaé8sis( | Kdinfdm%ry
i nhi bitors both non-sel ective and sel ective COX-1 or COX-2 inhibitors
(NSAI Ds); (x) oral an89%iReRNii syndieassr Phevsrepripsis, intershtialJumpdisease,

(di ssoci at ed agoni sts C LGOI .ecent : i) mﬁggocl e
anti bodies WD 2009/ 08@'@&6&%&7 %8‘%9/ %ﬁ%%&@ﬂzgﬁs)ggqéré,e r(anl r\s'tlémz?dwEIS or
endogenous i nfl amrat opamngitisi es; (xii) anti-tunor necrosis factor
(anti-TNF-a) agents;, (Xi.ili dhesjon nol ecul e inhi bitors including
VLA 4 ant agon; & Shapaidyis ghe Beses hierRensiiy Feediong o drpeysh pebedy:
(xv) | Mpmosuppr a&syie] CalRBB! utofniuhe | stinBhieiato| sHfRididofders of whatever
met al | oprot eases (MWPs); (xvii) tachykinin 5 NK2"and NK3 recept or

ant agoni sts; (xvhibe) elloiegvasy PaPeetesis; in( Rericuladedericndernmiltis, allergic
recept or agoni stg; e 1Rt o u L ; I
act on dopam ne ragggp )gf s('fbme%.O%a%%nélgf@?aﬁi%ﬁg%ﬁﬁgg% }ﬁé

NFi cE pat hway, enmgastodykosis)hétytheonas nofirsuring )erytbembeamoltidorafe, dyaridn rigmilial

i gnal i h h 8 NAP_Ki JAK ki i.nhi bi t or ;
(o) agents tnierpiiblse” cPab e b itaRs | eiERT, ididedis o and

(xxv) areg bi oti cpempkigus)vuigaie, bolldugi e shigbrax epidprrblPsik ibassa, dermatitis
i nhibitors; (xxvii |g_132_ agoni sts; and (xmx?ﬁddua_l conmpounds active
as 132 agoni sts ARBCHOLRIS, PEErEsKs IMEUESTBedigiadaydrare. commlemeni-rgdiated

exanpl es of suchyth@riapaHichRoGdid hsate Lilrl'&?éed(él)ticaria, phe/sical agex&-induc%d
gl ucocorticosteroids, in particular inhaled glucocorticosterdids wt
reduced syst eni cUgicagaefstigssdnducedniugiislaride, idiopathic i wititariee acute urticaria,
chronic urticaria, angioedema, cholinergic urticaria, cold urticaria in the
30 autosomai dominant form or in the acquired form, contact urticaria, giant
urticaria or papular urticaria;
e conjunctivitis of whatever type, etiology, or pathogenesis, in particular

actinic conjunctivitis, acute catarrhal conjunctivitis, acute contagious



15 acetoni de, becl omet hasone di propi onate, budesonide, fluticasone
propi onate, ciclesonide, and nonetasone furoate; (b) nuscarinic M3
recept or aWoOajonii®8412 or anti chol i nergi c agents i ncl udi nBCT/pReGOSEIELIM
salts such as the brom de, tiotropiumsal4s such as the brom de,
oxitropiumsalts such as the brom de, perenzepine and tel enzepi ne;

and (c) 132 agonicehfunctivtis)dilieggis abhjuhatiiis, ett@pﬂbubajdnn&whé;mﬁnuﬁlerc@tarrhal
20 fenoterol, sal neterol, for terol oEgul obutero ‘%/%Of the agents

speci fically mentPBHOGMES PYRY FBtn%ﬂnll‘i}‘ ?é't'ﬁé’é&emﬁ EOURGVHiSof a

phar maceut i cal Ly aqfgeisih&sis ak Wha\@lﬁ%ﬁ" ?ycgiet e'ttélrgrgﬁsérr;ﬂé?t drisRdm Phrticfar
a conbi nation of active conpounds, ar ceutl ca
conposi tions, at Origwsy @r@QFQﬂ’SMmmlHt!ld@nsdBmla s oeiammnmwe@mttmgemultlple
i nventiong may c%@é%glgnt |y be conmbined in the formof a kit suitable
for co-adm nistration. 'Such a kit conprises two or nore separate

phar maceut i cal « c Gupsisinureysisflaramat@qstdisdasese opf vwi”até\lfercct?é@l netiol or
conmpound of the |n¥ent| on, and neans for sep agatel retalning sai

conposi tions, suf® hagepesisninasusularquipiERUR pematolegicalidisarders 'E‘ﬁmO'yt'C

packet. An exa”ma‘ﬁeﬁﬁa SU%B!a%tllS'tahémﬁd”'e bare | i b'chFteéné}ﬁ%k URiRshathic
for the packagi n%m t'abl ets, capsules and the Tik

2009/ 098612PCT/ 1 0BOGBORENIC2 5 PEIRa.a Kheumnatojshr tarthnlltla,r | ysysﬁﬁmuabl lepus
f d |
or adm pjsteri n%r\?{hfeﬁﬁfoes 5 Q&%r%@%r%?e%%ﬁ@ scF&BER gf)lgmﬁ ngp rf’tq]ef\umatlca

parenteral dosag or ns o’r admni's he” Sepat I ons
at different dosagematongosdiss polymyfoamst pbkyalhmntgltrsheV\&gpar’atgeanuiomatOSIs

conposi tions agai pst..one,.an assi st co n t

typically 5 conprcﬂgoe(gc @FPE%%?BF@'SP afgl?ﬁrH? &?\g%)’l gﬁe gﬂﬁ-Jﬁﬁg}sq{bsyndmme
provided with a wopﬂhice@pmmwtoﬁhmungr eifRbahatesy Yowa eBedSed X phes
1 - Preparation of (2-chloro-4-iodophenoxv)(triisopropvl)silane To a

sol ution of 2-chl¥€858- |Udﬁﬁ5%tl'1‘@n(99'tﬂ%5§nd2{?””§ QBtHﬁifwathh Haveehdisease,

(1750mL) 145 under
1. 66nol e?sf)]r di mstsaf/H 01iadrﬁﬁ %%ﬂl/vr%ﬁsne Cthg’b%rsg%% é&ﬁﬁgt's primary biliary

chlorotriisopr op;ﬁlrmqsmeu\(es\ﬂeqhabpt%ﬁbri@@)eteSt mﬁ@wtlﬁ typeéd kératocoejunctivitis

hours. After thi §écén§egd§3‘??él\f&% n}@@&'ﬂ@set Igﬁ%r&%néﬁ‘ﬁ'nﬁd%tﬁ' g v9(§1out

aqueous hydrochl ori € or ganr'c phase washe
wi th water (1000mi&phrofibe sgmtiutme),n sade dgleederojonaphotis, ogdiopathic nephrotlc

distillation of 20 oluene the title c ound as a cl ear

(4979, 87%. 1H N é%cfg’?“g% J&Rrgpay gp( mPUR{nUng. 63'38"36%3
(d, 1H),2§.38-7. ‘éésétﬂated!"ﬂwthﬁr@@rsﬁﬁal %ﬂg dls%)se and/orl_gulmonary fibrosis or
2009/ 098612PCT/ 1B2009/ 050351 26 H3c H3C C C To a solution

of aryl iodide ofUBIARYNE o iplesameipry §R'E@2ﬁﬁ5¢%r§) in tol uene (1000m)

ool es) rof 1 SRIHERLY, Sookpl itace HBBY(FT knaredh ok Bickhy. Sor
(16.2g, 0.240nol ®s)hogpoeass|numrba:larocrzuagelowgolmz Bdlitis| prdypcsadtrangperal
hour s At ter tht SoPHURERANEERLtT BRol HASe R Boc ana o o 1
partitioped wi§hpuRkéiari 1hSsHEnsMd o7t rbtcrert @be, (kbRllor Ph®ogenesis

organi ¢ phase was seguentially washed with 10%V v 10 aqueous citric
aci d sol ution (13WHAING anBURENEFY ( 1806mal) . hgperertionas Rﬂi‘@?”ﬂ’ﬂyed venous

under reduced prﬁgﬁéﬁ&s‘i’dw |5L9FH at eg??%ﬁbﬁé@&ﬁ%@@o&%@ﬁo\rﬁ% dlg&@ers of the

sol ution was cooléd to 5C granu ours. e soll
collected by fil wewlﬂamryt@/agemeandferthytpb&emmpmjmr»naw dnypeﬂemsm)ldlm to

3349, 659 = 14-1,. 17
13565 30 1 srpranG ol randibicaribaic iRphed Ykt pligighap! Hbpriension
7.32-7.380(d, 1HdueTo @Botders tidectly affecting the pulmonary vasculature;

o arthritis of whatever type, etiology, or pathogenesis, in particular

rheumatoid arthritis, osteorthritis, gouty arthritis, pyrophosphate
arthropathy, acute calcific periarthritis, chronic inflammatory arthritis,
arthritis associated with a connective tissue disorder (e.g. systemic lupus



Exanpl e 3- Preparation of phenvl{3-tert-butvl-1-1-3-chloro-4-
(triisopropylsilyloxv)phenvll-1 H pyrazol -5-yficarbamate 20 WO
2009/ 0986 1¢¥PCWIBRDYI/ 050351 27 To a sol ution of am naviB2EPes0351
Exanple 2 (325g, 0.707noles) in ethyl acgfate (1625ml) under
nitrogen, was added sodi um bi carbonate aqueous solution 5 (8%wW v,

1625, 1.54nol egjythéthetygis, Chﬂ)tﬂymﬁrmm@,t edé&#ﬁﬁhyoéztlé%mvﬁte&)lc westlerosis,
added over 15 mnutes,and,stirr 0C for 16 hours. The organi

phase was separ at&§" %%s??éﬁo'aﬁ'?r Y'@Valg@Gr%@Hﬂa“C‘So Wr%g@ arthrits,
distilled under fFgsRe MIQEBUILOMBNERGR, %ﬁ‘f@lﬁer@f ve dl“@i?’h@”ﬁsdrﬂa@lg%ﬂﬁntls

The solution was coaled to 5C and granul ated for 3 hours. The solid
was col | ected by ankylesingi sppndylitis, eervinel spendylasis,c venieiuial agbrids, wiiveaile

soLi, (5599, O W6 EIAE, oF0NTe kol 8, 1cmoss
2H), 7.24-7.30 (fkorpedtier's. cB&aBeﬂSBthet’Ql—ﬁyndﬁbrﬁé (hsug |m<Hi)Ged15rﬂExta;rrﬁzhrwl|4I

Sl urry of pot assMEPHNI FEET sl MDA Sy SRS TRt GR R, debsibans

(ZlgOgrrle) u)nder nbbte;@gﬁmdmtw@eﬁal&?dmmlﬁﬁnhggﬁqhﬁ@ﬁ' ;(@ﬂéﬁt%d villonodular
18nol es) as a solytion in propjonitrile
2- Fl uor obenzal deﬁy'&fé"t(szg@&;apsf%omh‘ﬁh r't\ﬁlaste%'ﬂﬂ@ﬂ"%'sd'qu pain dysfunction

2000/ 095 2PCT/ 18700814 Sibr 2§ as6abivAth fpoRARi-ARL Lri | e (750mL)

and heated at 85 18 hours. The reaction was cooled to 20C and
sequentially was Iaeceqmrtdphwaeleted(dlwcang)f whMesediypm dljalogy icd paduwigenesia,

500mL d t

hoeot ropi ¢ di ot 1 11 BPREHEL Bupidte ERShoPRlie SRlalis Aeiiniia pranuiomas
yel | ow sol ution bunt’élrmg)moeimbbhlié %Iléﬂgaé(yfﬁl)nuloﬁiaml hngnigndreChasy-Strauss
concentrated for gn | d cal cul ation ﬁrz\ 1H NVR QBOO M—lzf

d6- DVS0) :  3F38- 3§ ‘ﬁ?m%ﬂ?'ya‘@e@'%ﬂ gﬂy)r SHYS t@@'%‘”%mﬁ”g yageulitis;
7.35-7. 4% (1, l"'hvel?sf’%ﬂm@étév@r ?)Jb'b étid8gy, &t (Fhtndgebsis10in?dodriicular

1H). 10 Exanple - Preparation of
2-112- 0- br onopyr mjliamnzatm 0 cBllagbsrtref Ko | yreanarferian Begile,| itihaopelits,

ropioni irile (37oBsl Sy SRueiagRsT, yet "SondrafORMIER. | husive

nitrogen. The m phaceanligeniceatitd, mstaﬁﬁdverUSZCH!mmtdﬁls drfvﬂortomhmd to
5C and granul ated for 18 rr%)gurs The soljd was collected by filtration

to yield the t1tF %te&r%q&ee POY FPANRIENSY'S: 8205 . 1H- NI\/R
2%001%4122070%1 -;) gxggzd}@ Bf 1§0 osﬁﬁ}n/regorégoﬁ 3@0&(?“192%905%%%? 2
1H), 8.77 (s, 1Hosteopenla
» lymphoproliferative disorders (e.g. lymphoma, myeloma);
¢ HIV or AIDs related disorders;
¢ infection, especially infection due to viruses wherein such viruses increase
25 the production of TNF-« in their host, or wherein such viruses are sensitive
to upregulation of TNF-a in their host so that their replication or other vital
activities are adversely impacted, including a virus which is a member
selected from the group consisting of HIV-1, HIV-2, and HIV-3,
cytomegalovirus (CMV), influenza, adenoviruses and Herpes viruses
30 including Herpes zoster and Herpes simplex;
e yeast and fungal infections wherein the yeast or fungus is sensitive to
upregulation by TNF-a or elicits TNF-a production in the host, e.g., fungal

meningitis, particularly when administered in conjunction with other drugs



25 Exanple 6 - Preparation of 2-{12-(6-bronoll

, 2,41triazol o(4, 3, al pyridi n-3- vllohenvllsulfanvllethanol WO

2009/ 09861YPCWIEBSEB9/ 050351 29 To a sol ution of hydr aPEHEB289/050351
Exanple 5 (200g, 0.5678nol es) in dichlormret hane (2500ml) was added
di acet oxyi odobenzene (192g, 0.5962nples). The mixture 5 was cooled to
5C and net hanol (Oﬂaﬂmlc)e viers el deadtoent oZOSMastErmiceseaSteandvafunw tinfeQids,

and stirred for T m ure oo ed to and .2

e oxi e sol ot S aion a3tk Bonrige BE SontaRS et Fofhiif )a it bles
| ayer was washed th ftlmametolé&%ﬂaézcﬂ@d nicdneedle, varl desicohbasle artazoles
replaced with fr cetonl ril v a fi nag?vol ume of 800ml. The

resul tant sl urry?ﬁrgs H%Qﬂaéﬂ‘et Bn‘g(ﬁrﬁ %ﬁmp tegicing (eg. ¥TPhoterign B
col l ectedsby fil tahé}\l/ge%ﬁgl A(,Inghgtehbiﬁ B)I- khg conpound as a white solid
(135.2g, 65%. ° 13)"7 6=2.98-3.01 (t, 2H),

3.68-3.72 (t, QHMycbbamevlaMJOfe(chns_ei)g, daeﬂcsmx/cematerwﬂ)tubacmesr(ss 1H),
7.78 (s, 1H), 7.95 (s, 1H). 15 Exanple 7 - Preparation of

6- brono-3-(2-(12-(triisopropvlsiloxv)ethvll

sul fanvl | phérmel)ﬂolyraonzﬂahtcr i farral @L4of3- M{C’r)wr'r-hlmtym -(3-chlbeo-a-sidusxyphehyl)-1H-

(22omm) was YRR oA N T oy et eI Beil] B4 Raklofd & 2"
di net hl ang IdNe

(35500, T o b Moo DL AR DRRoChY BT o (CeRrtF Rerred
over 10 ni nde&s ﬂaenaomﬁ@umté@mheanven’fmimu%%d@@lsé@reg@@ﬁ%butmﬂ generally
The 2t SemsaiRRiE 25208 WAMBEAS it LI AR Aiiee 81 hore
met hyltetr atpyldrméwmimaﬂﬁ@su&ptabréhexmmetNSn@dheoteganietxsmmrt eiswaseite Hensint o
5 109%W w sodj um.chl ori de ion. t g di st nder reduced , .
prosaur o, - antSPu ane eipdRN SR8 nanRe sy Ot R pal o cnoioo o
S13nl. Ti® rexsipidrantil  arlaygevedestofdreidion Ctasdugh asuthateetidur rh8de of

hours. The soli.d was collected by filtration t ive th itl
conpound as 2mpFal thee(ied aide grapienien soRIA A%hBahilY, Sopthepatuce

= 0.99-1. 08 dffe @r87-3.01 (t, 2H), 3.76-3.81 (t, 2H), 7.35-7.44
(m 2H), 7.30-7.36 (m 2H), 7.65-7.68(d, 1H), 7.75-7.79 (d, 1H), 7.90
(s, 1H). Exanple 8 - Preparation of

12 (13- 12 (A2rbbidaPROARALRLhY L AKMbeRPIHS LAV whBcompound of the

phenv1111, 2, rrazol o ovri envl
To a sol 2@ i onveptioarand nethodie farf tan'apmpara'/tlo(ISWJIl?ge r@aﬂiﬂynaippsr)ent rto those

t ol uene (250?@5920 t\é\?&r@%ducﬂ éomposmo%%yel: cp ?nnéfﬁgdsn%rqﬁgi?lpré&a%t?&l may be

0. 12nol es)
found, for example, in Remington’s Pharmaceutical Sciences, 19th Edition (Mack

Publishing Company, 1995).

25 The compound of the invention may be administered orally. Oral administration
may involve swallowing, so that the compound enters the gastrointestinal tract, or
buccal or sublingual administration may be employed by which the compound

enters the blood stream directly from the mouth.

30 Formulations suitable for oral administration include solid formulations such as
tablets, capsules containing particulates, liquids, or powders, lozenges (including
liquid-filled), chews, multi- and nano-particulates, gels, solid solution, liposome,

films, ovules, sprays and liquid formulations.



but oxi de (14.4g, 015nvles) and

[ 1, 11- bi s(di phenyl phosphi no) ferrocenalichloro palladium(Ill) (0.41g,

0. 0005no| ewp.2000¥8qIesul t ant m xture was sparged w th niegcomesHsmss110
m nutes then heated at 111C for 16 hours;7 The reaction was cooled to
20C, diluted with isopropyl acetate (200nl) and washed with 2M 25
hydLochI ori d_iciﬂn'cii dfosralilations i(u;zlﬁd’&irﬂéd usg@hﬁo%U@@lgﬁor’ﬁdﬁ@ﬁup@&arﬂxbﬁﬂ%eguch
with isopro cetate (50ml nd t he _conbj ned organics were washet
sequenti al | 3‘¥Wlﬁﬂt'cﬂ§l 43 |QﬁneH§F§‘P¥%gi a2 f'g%'isu'f’i it PQ%@ﬁi)caﬁﬁdesl@WVP'ca“y
sodi um chl orgofprisg! &l icafrier( 27 Miampld o) é‘ﬁ'éhol‘“’g)%l i$fiénd §fcHNRbpylene
reduced pr essﬂﬁ)e and replaced w tph WD 2009/ 098 12% /1829%9/ 0?3305\’1

31 (tert) - b@ygelnmetyiceiuinge, o6 agsuitable oilnandvaiaue reere2gomisifyimaeagents

sol ution I r r t j

col | ectod b ER SiyreAaR BGehid! ERC ithulidlons REY' Gso SERATIES e
(38. 59, 68%recanstitiiNvRf @3@lid Mdz ex@BalE3jromba sfctEd- 1. 05 (m  21H),
2.93-2.98 (t, 2H), 3.74-3.79 (t, 2H), 4.86 (s, 2H), 7.13-7.26 (d,

1H), 7.25-7.28 (m 2H), 7.31-7.38 (m 1H), 7.40- 7.43 (d, 1H),

7.51-7.60 (Mhe3tbmpduds of6be( vedtdn may’ 4isb Bé (152d 3hD fast-dissEREAGP lidst-
9 - PreparatjqQn o

f . : : L
142- ( 1- 3- 12 94gNigaEing s Bp$ags IfUns, & | 8% HoPse lassribed inoExpert Opinion in
phenyl114g 2, el - rayghi_Bad-n (i | met hanam ne
G o) - L300 T ENGe e EL O D0 LB A e POS) Sl o &
(25.0g, 0.044noles) in toluene 15 (250nl), was added net hanesul fonic

anhydri de ( ) , I ta 5 i e Lne..
(6. 53, 0. o e doBe TRATE achRithol ¥ dhel B fomdby R v ETNiign mey
t enper at ur e nﬁakr? ® froow $ weldhd % ecsBDNwights“@lctﬂ}the)?oymg faddmhoge)}yi‘)fdallyéfrom
amonia in t ha sal uti.o 3 o 2. 21 es) and stirre or 1
hour s. V\ateg‘fﬁggﬁ%toﬁ%‘”@&ﬁb% %‘l‘ﬁg&gﬂﬁa% AHi ¢ phase washed with
wat er (20ml). The 20 agueous phases were extracted with tol uene

(125ml) and the conbi ned organics were dried by azeotropic o

di stillati ol @sigéions dakleisqognassiycenteln pediviatadiant iExaeRies b isintagrants
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20 substituted hydroxypropyl cellulose, starch, pregelatinised starch and sodium
alginate. Generally, the disintegrant will comprise from 1 weight % to 25 weight
%, preferably from 5 weight % to 20 weight % of the dosage form.

Binders are also generally used to impart cohesive qualities to a tablet

25 formulation. Suitable binders include microcrystalline cellulose, gelatin, sugars,
polyethylene glycol, natural and synthetic gums, polyvinylpyrrolidone,
pregelatinised starch, hydroxypropyl cellulose and hydroxypropyl methylcellulose.
Tablets may also contain diluents, such as lactose (monohydrate, spray-dried
monohydrate, anhydrous and the like), mannitol, xylitol, dextrose, sucrose,

30 sorbitol, microcrystalline cellulose, starch and dibasic calcium phosphate
dihydrate.

Tablets may also optionally comprise surface active agents, such as sodium
lauryl sulfate and polysorbate 80, and glidanis such as silicon dioxide and talc.



To a solution of benzylam ne of Exanple 9 (30.0g, 0.053nples) in

tol uene (300m) was added the phenyl carbamate of Exanple 3 (27.3g,

0. 50nol es) WERAVMBEBpr opyl et hyl ami ne (7.31g, 0. 058nvl esFCHHEZIWONSPEd
for 3 hours. Ethyl acetate 10 (150nml) warg added and washed
sequentially with 1M sodi um hydroxi de solution (300nl) and water
(300mL) . TheNben ptésent,susfade melivebggents otayoqinepriiestar 102 weight Pidier5 weight

reduced pressure, and sol vent. replaced w th th | tq.l.eave the .,
il e compoundaat JeEE A B gRAR BT ol o TRt i ure s Btey hARS g
guantitativehyiadlet). The material was used directly in the subsequent
step wthout isolation or purification. 15 Exanple 11 - Preparation

of

N-13-tertsb - 0 % 1 1 &b - }
(21 (2 Py B e R St B Wil i Sebrdte: G
al pvri di n- 6-sieaatef, NG Iskraratel 1sedisan (SArvinfumara, andagnixtures of magnesium

2009/ 098612R, / |yt 0 4

(7189, 0. TOHHF BNl SRS tieRr ae KB SomHGE g P25
hydr ochl or i eveightd%( 860 061yeight % dutetbraverfrofd 0b nadigist %5 tol Beweigbtib4 afitthe
sol ution wa'rs{ ﬂe{at ed at 65C for 4 hours then cooled to 20C

Di chl or onet H& 8'(430ml) and water (215nl) were added and the aqueous
was extregted with dichloronmethane (2 x 215ml). To the conbi ned

organi cs was_added net hanol (35ml) and washed with water (215ml). The
or gani cs werdN@f spesaikle (@Riel ipgiggdients pineksigr endirxidanis.acolPuiingh agents,

fresh net ha%k,o&@ngpgg%]tgsgéb%a%%ssﬂ%g@m%ﬁéé?g%rt The resultant

sol uti on was cool ed hours and 't "col |l ected by
filtration to give the title conmpound (polynorph A) as a white solid

27.39, 55%-..P identified PXRD. o
Go- DNE0) - - ST GEES SR, \p, & pB 3% 0, Hdpl Wl 3l Mg o 1o
4. 36- 4. 385 ( chboRHPD WeiGi®t Yobisinger, Tidm abolt10 (eight 1 to GbBGE 85 WeidHt, % Wiluent,
S0 & 90 ¢ dongboul 255idniG Bobbou 10, Sh lsibarint, and from’about 0.25
N-12-tert- blﬂré{ghtl%?zo @bbat 10 deltirdroxpRbaRy1) - 1 H20 _
pvrazol -5-v11-Ar-{2-1(342-[(2-'hvdroxvet hvl)sul fanvl | phenvlI M 2, 41tri a

zol 014, 3- al pvridin-6-ylisul fanvll benzvl| urea (pol ynorph B) WO

10 (15. 0, O bPIS ey o R coprtioed el b oL (ORLXPRIRKIS B offes
hours. M@ haebletwalende rasvieaftioys dif skflemdarriam atterngtively ebes wehl, urg-, ofr melt-
22 . ,

was cont 1 nudkio B I PR RS HRERE SR B IR e rSr
further redusagcomprssonklatmone laferseanthnaly Beocdsted oramebeatdds & maeven
and granul ated at thlzagq&-enperature for 3 hours. The solid was

col | ected byP&§1GaPsY to give the title compound (pol ynorph B) as a
white solid (13.5g, 90%.

25 The formulation of tablets is discussed in Phamaceutical Dosage Forms:

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

The compound of the invention may alsc be orally administered in the form of a
30 consumable oral film for human or veterinary use. Such a film is typically a pliable
water-soluble or water-swellable thin film dosage form which may be rapidly
dissolving or mucoadhesive and typically comprises the compound of the
invention, a film-forming polymer, a binder, a solvent, a humectant, a plasticiser,



10 Pol ymorph B identified by PXRD 1H NVR (300 MHz, d6-DVS0): F1.24

(s, 9H), 2.96-3.01 (t, 2H), 3.47-3.51 (t, 2H), 4.36-4.38 (d, 2H),

4.89 (br sWORppoO9®R121 (s, 1H), 6.93-6.97 (t, 1H), 7.03-EFCUB204/050BF)
7.21-7.42 (m 6H), 7.55-7.67 (m 3H), 7.8p6-7.93 (m 2H), 8.20 (s,

1H). 15 Characterisation (a) Powder X-Ray Diffraction (PXRD) 20
Powder X-raya éidbfilisectoroampisifiesr s viseogtydmbdifyinqedjensiang a Soludier - S¥ee
Ltd. D4 powder X-ra iffract ter fitted with_an automatic sanple
changer, a tqqg}pg_nep%se%'&ﬁ%&{%% r",“%&?'afﬂfm More gk %’?Q/@P&é%e slit,
and a PSD Vantec-1 detector. The sanple was prepared for analysis by
mounting on_a | ow background silicon wafer specinmen nount. The

speci men was! NedtRREMNG; RAYMENAY Perselpnted Bamhaturabpolysrfsbaridesnppigins,
X-rays (wav T i ri M A i r ;
a0V S0y TR e LR oS S S Tl bR, R Fanidte 8 IE fiiont
2009/ 098612BETNeE2YPTAN U6the rasge 46t 89 weighdSht i nuous node set for a
0.2 second count per 0.018 step over a two theta range of 2 to 55.
Peaks were sel ected nmanual |y using Bruker-AXS Ltd. eval uation

sof tware. 5 Qthempddsitile fimpingrediahizsdndiydé bati-ekidahig cpleudion agérte, flavourings
relative int eaﬂa&i es of the various, eak%, gi ven qe.ow may vary due to
a nunber of &’ pur &t cgés'fpé‘?s%%\tf}%ﬁes MERLRHPYIBING pYIEE SCasting agents,
crystal s10 n cohlventay(irRaaim@roilhe efidllichis, obulking BGEMRE] %lntil?smgnr? agents,
anal ysed or the degree of crystallinity of the sanple. The pea

posi ti ons mBYrfarieptssHig @steomaghing #0e6i$s i n sanpl e hei ght but the peak
positions will remain 10 substantially as defined. The skilled person
will also appreciate that neasurenents using a different wavel ength

wi || result Rilmsdirf Beeenanehiviths ther davedtion are typicalr auepargddtyi emaporative

a1 cer nati ve S8 L BSOS RS (AT oBfF" B st bath B gppport o paper.

Lhe prasont Lhvention and oo ouCn ara w hen e et ooe e e L o
pres i nvent i s such . Wi t hi scop pres

i nventi on. éfgret,eéﬁ‘ccﬁr}"ﬁgé’ﬁvw Perns, 20 angles and rel ative

intensities were calculated 20 fromthe single crystal structure
using the "Reflex Powder Diffraction” nodule of Accelrys M Mdelling
TM [ ver si on S9lig)formglationgeier erahadminisiragen st Sesionstisted\® deeifgmpdiate

1.5406 A ( ar il L = : -Mal i =
0,01, v = 0B My TBlesre. WRRliRD iR RRHEe dKfven, SLoRined. biste
i n Fi gur20 1 contielladatargpiesdlend progmmemed nelaasd®% rel ative intensity) are
|isted below in Table 1. Form A di splays characteristic diffraction
peaks at 6.7, 7.4, 9.5, 12.2 and 14.9 degrees two theta (+ 0.1
degrees). 3®uitable 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
25 are to be found in Pharmaceutical Technology On-line, 25(2), 1-14, by Verma et

al (2001). The use of chewing gum to achieve controlled release is described in
WO-A-00/35298.

The compound of the invention may also be administered directly into the blood
30 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 parenteral administration include needle (including
microneedle) injectors, needle-free injectors and infusion techniques.
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Parenteral formulations are typically aqueous solutions which may contain
excipients such as salts, carbohydrates and buffering agents (preferably to a pH
of from 3 to 9), 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-iree water.

The preparation of parenteral formulations under sterile conditions, for example,
by Iyophilisation, may readily be accomplished using standard pharmaceutical
techniques well known to those skilled in the art.

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 compounds 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(d-Hactic-
coglycolic)acid (PGLA) microspheres.

The compound of the invention may also 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 microemulsions. Liposomes may also be used. Typical carriers
include alcohol, water, mineral oil, liquid petrolatum, white petrolatum, glycerin,
polyethylene glycol and propylene glycol. Penetration enhancers may be
incorporated - see, for example, J. Pharm. Sci., 88 (10), 955-958, by Finnin and
Morgan (October 1999).

Other means of topical administration include delivery by electroporation,
iontophoresis, phonophoresis, sonophoresis and microneedle or needle-free (e.g.

Powderject™, Bioject™) injection.
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Formulations for topical administration may be formulated to be immediate and/or
modified release. Modified release includes delayed, sustained, pulsed,
controlled, 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 component 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-tetrafiuoroethane or 1,1,1,2,3,3,3-heptafluoropropane. For intranasal use,
the powder may comprise a bioadhesive 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.

The pressurised container, pump, spray, atomizer or nebuliser contains a solution
or suspension of the compound of the invention comprising, for example, ethanol,
aqueous ethanol or a suitable alternative agent for dispersing, solubilising or
extending release of the active, a propellant(s) as solvent and an optional
surfactant, such as sorbitan 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 milling, supercritical fluid processing to form
nanoparticles, high pressure homogenisation or spray drying.

Capsules (made, for example, from gelatin or hydroxypropylmethylcellulose),
blisters and cartridges for use in an inhaler or insufflator may be formulated to
contain a powder mix of the compound of the invention, a suitable powder base
such as lactose or starch and a performance modifier such as Heucine, mannitol
or magnesium stearate. The lactose may be anhydrous or in the form of the
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monohydrate, preferably the latter. Other suitable excipients include dextran,

glucose, maltose, sorbitol, xylitol, fructose, sucrose and trehalose.

A suitable solution formulation for use in an atomiser using electrohydrodynamics
to produce a fine mist may contain from 1ug t0 20mg of the compound of the
invention per actuation and the actuation volume may vary from 1ul to 100pl. A
typical formulation may comprise the compound of the invention, propylene
glycol, sterile water, ethanol and 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 intended for inhaled/intranasal administration.

Formulations 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.

In the case of dry powder inhalers and aerosols, the dosage unit may be
determined by means of a valve which delivers a metered amount. The overall
daily dose may be administered in a single dose or, more usually, as divided
doses throughout the day.

The compound of the invention may be administered rectally or vaginally, in the
form, for example, of a suppository, pessary or enema. Cocoa butter is a
traditional suppository base, but various alternatives may be used as appropriate.
The compound of the invention may also be administered by the ocular or aural

route.

The compound of the invention may be combined with a soluble macromolecular
entity, such as a cyclodextrin or a suitable derivative thereof or a polyethylene
glycol-containing polymer, in order to improve its solubility, dissolution rate, taste-
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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 cyclodexirin may be used as an auxiliary additive, i.e. as a carrier, diluent, or
solubiliser. Most commonly used for these purposes are alpha-, beta- and
gamma-cyclodextring, examples of which may be found in WO-A-91/11172, WO-
A-94/02518 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, 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 references to
curative, palliative and prophylactic treatment.

Inhibitors of p38 MAP kinase, 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
chronic obstructive pulmonary disease. Examples of such further therapeutic
agents include: (i) 5-lipoxygenase (5-LO) inhibitors or 5-lipoxygenase activating
protein (FLAP) antagonists; (ii) leukotriene antagonists (LTRAs) including
antagonists of LTB4, LTC4, LTD4, and LTEy; (iii) histamine receptor antagonists
including Hy, Ha and Hs antagonists; (iv) o4- and ap-adrenoceptor agonist
vasoconstrictor sympathomimetic agents for nasal decongestant use; (v)
muscarinic Ma receptor antagonists or anticholinergic agents; (vi) PDE inhibitors,
eg. PDEs, PDEs and PDEs inhibitors; (vii) theophylline; (viii) sodium
cromoglycate; (ix) COX inhibitors both non-selective and selective COX-1 or
COX-2 inhibitors (NSAIDs); (x) oral and inhaled glucocorticosteroids, such as
DAGR (dissociated agonists of the corticoid receptor); (xi) monoclonal antibodies
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active against endogenous inflammatory entities; (xii) anti-tumor necrosis factor
(anti-TNF-a) agents; (xiii) adhesion molecule inhibitors including VIL.A-4
antagonists; (xiv) kinin-B4 - and B3 -receptor antagonists; (xv) immunosuppressive
agents; (xvi) inhibitors of matrix metalloproteases (MMPs); (xvii) tachykinin NKj,
NK2 and NKs receptor antagonists; (xviii) elastase inhibitors; (xix) adenosine Az,
receptor agonists; (xx) inhibitors of urokinase; (xxi) compounds that act on
dopamine receptors, e.g. D2 agonists; (xxii) modulators of the NFkO pathway,
e.g. IKK inhibitors; (xxiii) modulators of cytokine signaling pathways such as a
p38 MAP kinase or JAK kinase inhibitor; (xxiv) agents that can be classed as
mucolytics or anti-tussive; (xxv) antibiotics; (xxvi) HDAC inhibitors; (xxvii) P13
kinase inhibitors; (xxviii) B2 agonists; and (xxix) dual compounds active as f32
agonists and muscarinic M3 receptor antagonists. Preferred examples of such
therapeutic agents include: (a) glucocorticosteroids, in particular inhaled
glucocorticosteroids with reduced systemic side effects, flunisolide, triamcinolone
acetonide, beclomethasone dipropionate, budesonide, fluticasone propionate,
ciclesonide, and mometasone furoate; (b) muscarinic Ms receptor antagonists or
anticholinergic agents including ipratropium sailts such as the bromide, tiotropium
salts such as the bromide, oxitropium salts such as the bromide, perenzepine and
telenzepine; and (c) Bz agonists including salbutamol, terbutaline, bambuterol,
fenoterol, salmeterol, formoterol, tulobuterol. Any of the agents specifically
mentioned may optionally be used in the form of a pharmaceutically acceptable
salt.

Where it is desirable to administer a combination of active compounds, two or
more pharmaceutical compositions, at least one of which contains the compound
of the 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 compositions, such as a container, divided bottle, or divided foil
packet. An example of such a kit is the familiar blister pack used for the
packaging of tablets, capsules and the like.
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Such a kit is particularly suitable for administering different dosage forms, for
example, oral and parenteral dosage forms, for administering the separate
compositions at different dosage intervals, or for f{itrating the separate
compositions against one another. To assist compliance, the kit typically
comprises directions for administration and may be provided with a so-called

memory aid.

Preparative examples

Example 1 - Preparation of (2-chloro-4-iodophenoxy)(triisopropyl)silane

CH, cl
H,C

H,C CH,
H,C H,C

To a solution of 2-chloro-4-iodophenol (351.2g, 1.38moles) in toluene (1750ml)
under  nitrogen, was  added firiethylamine  (168g, 1.66moles),
dimethylaminopyridine (8.5g, 0.069moles) and chlorofriisopropylsilane (320g,
1.66moles), then stirred for 16 hours. After this time the reaction was quenched
by the addition of aqueous hydrochloric acid (2M, 1000ml} and the organic phase
washed with water (1000ml). The solution was dried by azeotropic distillation of
toluene, to give the title compound as a clear oil (497g, 87%).

"H-NMR (300 MHz, CDCls): §=0.98-1.12 (m, 21H), 6.65-6.68 (d, 1H), 7.38-7.41
(d, TH), 7.66 (s, 1H).

Example 2 - Preparation of 3-fert-butyl-1-[3-chloro-4-(triisopropylsilyloxy)phenvl]-

1H-pyrazol-5-amine
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t her rogram for PF-03715455 Form B is sha®%h in Figure 4. A sharp
endothermis observed with an onset tenperature of 224C and a peak
maxi num at 226C. (c) Ther nogravi met ri€, lysis (TGA) 10 Mass | oss on
drying was neasured using TA Instr Ther nogravi netric anal yser
TGA2950 Hi-Res with nitrogen purge §as. | es were heated from
anbient to 300C at a heating rate of 10Q/m 15 The mass | oss curve
obt ai ned from thernogravi netric anal ysi 8.0f M A is shown in Figure
5. On heating fromanbient to 150C a mass ) oss of 0.41% was obser ved.
The mass | oss curve obtained fromthernogplavi netric anal ysis of Form
Bis 20 shown in Figure 6. On heating f aybi ent to 150C a nass

| oss of 0.30% was observed. (d) Fourier formlInfra Red Anal ysis
(FT-1R) 25 FT-IR spectra were acquir e§HusS+AG aciTher noNi col et Nexus
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mul | sanpl e ﬂ@pz’i’P%‘lt'PBn% apyhodiget § %ﬁ‘é % 1of(43§§9FT1 1R2Mqle) Bhﬁggene
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i ntense than thosé at hi ghef wavenunb erinental error, unless
ot her wi sed not-3melgs) Rllewed. by Peagd, Mr@e%wa@!@hamnﬁﬂ ‘Ekrbarrmm ddb&g,

mo o band [GPANR0ES), PRSI ARl dIRIEN, 0 Bfnd €y S BhY Coddbel ) jodice
val ues measuyf eggf Dd)ﬁﬁrrhtéeé)aé'eblmectur§hmd:meaiﬁd_saiet't1"®rrfdrohﬁ anrm Aftes this
(w = ek i el PSR BEE Bhd nadicieecrts g (B0pRI;and
except for F&W%cmémmm@% SYBRic pPaseerls sEpiehtislly WwasHed Wieh 10%w/v
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at 769, 896, aqyg@gs cmw%ao!%qr?( oml) ppd| watsr (156AmMIR PeNRRt was ‘-’Jl‘fé'l”ﬁ‘ij
A VavenumbenigePydduced pressure and replaced by n-heptane (1500ml). The solution was

cooled to 5°C granulated for 16 hours. The solid was collected by filtration to give

the title compound as a brown solid (3349, 65%).

15 'H-NMR (300 MHz, CDCl): §=1.14-1.17 (d, 18H), 1.28-1.39 (m, 3H), 1.32 (s,
9H), 5.51 (s, 1H), 6.95-6.98 (d, 1H), 7.32-7.35 (d, 1H), 7.59 (s, 1H).

Example 3 - Preparation of phenyl{3-tert-butyl-1-{3-chloro-4-

(triisopropylsilyloxy)phenyll-1 H-pyrazol-5-yllcarbamate

20
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H,C CH,

U e
3N

To a solution of aminopyrazole of Example 2 (325g, 0.707moles) in ethyl acetate
(1625ml) under nitrogen, was added sodium bicarbonate aqueous solution
5 (8%wlv, 1625ml, 1.54moles). Phenyi chloroformate (145ml, 1.155moles) was
added over 15 minutes and stirred at 20°C for 16 hours. The organic phase was
separated and washed with water (1625ml). Solvent was distilled under reduced
pressure and replaced by n-heptane {1625ml). The solution was cooled to 5°C
and granulated for 3 hours. The solid was collected by filtration to give the title
10 compound as a white solid (368g, 88%).

'H-NMR (300 MHz, CDCl3): 8=1.16-1.19 (d, 18H), 1.30-1.42 (m, 3H), 6.45 (s,
1H), 7.01-7.04 (d, 1H), 7.14-7.17 (m, 2H), 7.24-7.30 (m, 2H), 7.38-7.43 (m, 2H),
7.55 (s, 1H).

15
Example 4 - Preparation of 2-[(2-hydroxyethyhsulfanyilbenzaldehyde

0
CﬁLH
S/\/OH

20 To a slurry of potassium carbonate (362g, 2.62moles) in propionitrile (1000ml)

under nitrogen, was added 2-mercaptoethanol (184ml, 2.618moles) as a solution
in propionitrile (750ml). 2-Fluorobenzaldehyde {250g, 2.014moles) was added as
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spectrumfor FormB is illustrated in Figure 8. The main eaks( are
listed bel WRHPEBRe 4 (w = weak, m = nedium s = st r offgh/IB2009/050351

experinmental error is 2 cm1l except for2geaks nmarked * where error
on peak position could be considerably larger). Form B di spla

char act ef | td EOHHEBIPABIPTIEIRIE S8t hoakedas, 88650r 18U d hesizction
vavenunber VRBSINEErorIrip ] ceblaRy RS WARE LSRR, 1M sogium
818s 3263w* hydigBdde solution (500ml) and water (1000ml). The final solution was dried by
azeotropic distillation to leave the title compound as a clear, yellow solution in
5 propionitrile (4250ml). A small sample was concentrated for yield calculation

(348.7g, 95%).

"H-NMR (300 MHz, d6-DMSO): & =3.08-3.12 (t, 2H), 3.6-3.67 (m, 2H), 4.96-5.00
t, 1H), 7.35-7.40 (t, 1H), 7.55-7.85 (m, 2H), 7.85-7.88 (d, 1H), 10.24 (s, 1H).

10
Example 5 - Preparation of 2-[(2-{[5-bromopyridin-2-y|}hydrazono]rmethyliphenyl)
sulfanyllethanol
-Br | N
— N
N N
H
H S
\/\OH
15

To a solution of aldehyde of Example 4 (314.0g, 1.723moles) in propionitrile

(3770ml) was added 5-bromopyridin-2-yl hydrazine under nitrogen. The mixture

was heated at 85°C for 2 hours, then cooled to 5°C and granulated for 18 hours.

The solid was collected by filtration to yield the title compound as a white solid
20 (500.3g, 82%).

'H-NMR (300 MHz, CDCl3): §=3.07-3.11 (t, 2H), 7.30-7.34 (m, 2H), 7.49-7.52
(m, 1H), 7.70-7.73 (d, 1H), 7.97-8.00 (m, 1H), 8.24 (s, 1H), 8.43 (s 1H), 8.77 (s,
1H.

25
Example 6 - Preparation of 2-{[2-(6-bromo[1.2 4]triazolo[4,3.a]pyridin-3-

vl\phenyllsulfanyllethanol
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- —N
Br—"N\\ N /\N

S\/\OH

To a solution of hydrazone of Example 5 (200g, 0.5678moles) in dichloromethane

(2500m|) was added diacetoxyiodobenzene (192g, 0.5962moles). The mixture

5 was cooled to 5°C and methanol (280ml) was added over 20 minutes then

warmed to 20°C and stirred for 2 hours. The mixture was cooled to 5°C and 2M

sodium hydroxide solution (600ml) was added over 15 minutes. The organic layer

was washed with water (800ml) and solvent was distilled and replaced with fresh

acetonitrile to give a final volume of 800ml. The resultant slurry was cooled to 5°C

10 and granulated for 1 hour, then collected by filtration to yield the title compound
as a white solid (135.2g, 65%).

"H-NMR (300 MHz, CDCla): 5=2.98-3.01 (t, 2H), 3.68-3.72 (t, 2H), 7.37-7.40 (d,
1H), 7.48-7.63 (m, 3H), 7.76 (s, 1H), 7.78 (s, 1H), 7.95 (s, 1H).

15
Example 7 - Preparation of 6-bromo-3-{2-{[2-(triisopropylsiloxyethyl}
sulfanyliphenyl)[1,2 4ltriazolo[4,3-g]pyridine
Br
N\ N HC /[ ° CH,
CH
S S 3
\/\O/ !
CH3
20 H,C

To a slurry of alcohol of Example 6 (51.3g, 0.146moles) in 2-
methyltetrahydrofuran (257ml) was added imidazole (11.9g, 0.175moles) and
dimethlaminopyridine (1.79g, 0.015moles). Chlorotriisopropylsilane (33.9g,
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Example 8 - Preparation of [2-({3-[2-({2-[(triisopropylsilylloxylethyi}sulfanyl)

15 phenyl][1,2.41triazolof4.3-alpyridin-8-ylisulfanyl)phenyvlimethanol

—N
5\ \ cH
HO N._.2N HBC\< fs

. CH
S Si 3

\/\O/
CH3

H,C

To a solution of aryl bromide of Example 7 (50.7g, 0.10moles) in toluene (250ml)
20 was added (2-sulfanylphenyl) methanol (16.8g, 0.12moles), sodium (feri)-
butoxide (14.4g, 015moles) and [1,1-bis(diphenylphosphino)ferrocene]dichloro
palladium (Il) (0.41g, 0.0005moles). The resultant mixture was sparged with
nitrogen for 10 minutes then heated at 111°C for 16 hours. The reaction was
cooled to 20°C, diluted with isopropyl acetate (200ml) and washed with 2M
25 hydrochloric acid solution (250ml). The aqueous phase was extracted with
isopropyl acetate (50ml) and the combined organics were washed sequentially
with 1M sodium hydroxide solution (250ml) and 10%w/w sodium chloride solution
(250ml). The solvent was distilled under reduced pressure and replaced with
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(terf)-butyl methyl ether to give a final volume of 250ml. The solution was cooled
to 5°C and granulated for 5 hours, then solid was collected by filtration to give the
title compound as a white solid (38.5¢g, 68%).

"H-NMR (300 MHz, CDCls):  =0.99-1.05 (m, 21H), 2.93-2.98 (t, 2H), 3.74-3.79 ,
2H), 4.86 (s, 2H), 7.13-7.26 (d, 1H), 7.25-7.28 (m, 2H), 7.31-7.38 (m, 1H), 7.40-
7.43 (d, 1H), 7.51—7.60 (m, 3H), 7.63-7.65 (d, 1H), 7.74-7.77 (m, 2H).

Example 9 - Preparation of 1-[2-({3-[2-({2-I{triisopropvlsilvl}oxylethyl}sulfanyl)

phenvllf1,2.4]triazolo[4,3-alpyridin-6-vi}sulfanyl)phenylimethanamine

—N
S\ \ CH
H,N NN HC 3 CH,
CH
S\/\O/SI 3
CH,
H,C

To a slurry of benzyl alcohol of Example 8 (25.0g, 0.044moles) in toluene
(250mi), was added methanesuifonic anhydride (10.77g, 0.062moles) then
cooled to 5°C. Triethylamine (6.93g, 0.068moles) was added over 30 minutes
and stirred at this temperature for 3 hours. The resultant solution was added to
7M ammonia in methanol solution (316ml, 2.21moles) and stirred for 16 hours.
Water (250ml) was added and the organic phase washed with water (250ml). The
aqueous phases were exiracted with toluene (125ml) and the combined organics
were dried by azeotropic distillation under reduced pressure to leave the title
compound as a clear brown solution in toluene (125ml) (assumed quantitative
yield).

"H-NMR (300 MHz, d6-DMSO): §=10.88-0.99 (m, 21H), 3.05-3.07 (t, 2H), 3.73-
3.77 (t, 2H), 3.85 (s, 2H), 7.14-7.29 (m, H).
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To a solution of benzylamine of Example 2 (30.0g, 0.053moles} in toluene
(300ml) was added the phenyl carbamate of Example 3 (27.3g, 0.50moles) and
diisopropylethylamine (7.31g, 0.058moles) and stirred for 3 hours. Ethyl acetate
10 (150ml) was added and washed sequentially with 1M sodium hydroxide solution
(300ml) and water (300ml). The solution was dried by azeotropic distillation under
reduced pressure and solvent replaced with methanol to leave the title compound
as a clear brown solution in methanol (275ml) (assumed quantitative yield). The
material was used directly in the subsequent step without isolation or purification.
15
Example 11 - Preparation of N-[3-fert-butyl-1-(3-chloro-4-hydroxyphenyl}-1H-
pyrazol-5-yll-N-{2-[(3-{2-[(2-hydroxyethyl)sulfanyllphenyl}[1,2,4]triazolo[4,3-
alpyridin-8-yl)sulfanylibenzyliurea (polymorph A)
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A solution of urea of Example 10 (71.6g, 0.707moles) in methanol (360ml) was
heated to 50°C and 2M hydrochloric acid (360ml) was added over 75 minutes.
The resultant solution was heated at 65°C for 4 hours then cooled to 20°C.
Dichloromethane (430ml) and water (215ml) were added and the aqueous was
extracted with dichloromethane (2 x 215ml). To the combined organics was
added methanol (35ml) and washed with water (215ml). The organics were
distilled under reduced pressure and replaced with fresh methanol to give a final
solution of 215ml. The resultant solution was cooled to -5°C for 16 hours and the
solid collected by filtration to give the title compound (polymorph A) as a white
solid {27.3g, 55%).

Polymorph A identified by PXRD.

'H-NMR (300 MHz, d6-DMSO): §=1.24 (s, 9H), 2.96-3.01 (t, 2H), 3.47-3.51 (t,
2H), 4.36-4.38 (d, 2H), 4.89 (br s, 1H), 6.21 (s, 1H), 6.93-6.97 (t, 1H), 7.03-7.06
(d, 1H), 7.21-7.42 (m, 6H), 7.55-7.67 (m, 3H), 7.86-7.93 (m, 2H), 8.20 (s, 1H).

Example 12 - Preparation of N-[3-tert-butyl-1-(3-chloro-4-hydroxyphenyl)-1H-
pyrazol-5-yl]-N-{2-[(3-{2-[{2-hydroxyethyl}sulfanyllphenvyli[1.2 4liriazolo[4,3-

alpyridin-6-yl)sulfanyl]lbenzyllurea (polymorph B)




2930m 1290w 720w 195w 2902w 1277w 686w 182w 2719w 1168w 586w 169m
1694m 1145w 463w ills 1610m 1132w 454w 97m 1592s 1067m 429w 85vs-
1560m 1044WO2P8P994R 1525s PCT/IB2009/050351

10

15

20

25

34
H.C CH /CF_,N
3 3 \N
H,C . N /
N f T s/ TOF
P NP

N N ﬁ

H

Cl
OH

A slurry of polymorph A of Example 10 (15.0g, 0.0214moles) in methanol (450ml)
was heated at 65°C for 5 hours. Methano! was removed by distillation to give a
volume of 225ml, at which point a seed of polymorph B was added. Heating at
65°C was continued at this volume for a further 16 hours. The volume was further
reduced by distillation of methanol to 75ml, cooled to -5°C and granulated at this
temperature for 3 hours. The solid was collected by filtration to give the fitle
compound (polymorph B) as a white solid (13.5g, 90%).

Polymorph B identified by PXRD

'H-NMR (300 MHz, d6-DMSO): §=1.24 (s, 9H), 2.96-3.01 (t, 2H), 3.47-3.51 (i,
2H), 4.36-4.38 (d, 2H), 4.89 (br s, 1H), 6.21 (s, 1H), 6.93-6.97 (t, 1H), 7.03-7.06
(d, 1H), 7.21-7.42 (m, 6H), 7.55-7.67 (m, 3H), 7.86-7.93 (m, 2H), 8.20 (s, 1H).

Characterisation

(a) Powder X-Ray Diffraction {PXRD)

Powder X-ray diffraction patterns were determined using a Bruker-AXS Ltd. D4
powder X-ray diffractometer fitted with an automatic sample changer, a theta-
theta goniometer, automatic beam divergence slit, 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 analyses were performed with the goniometer



1034m 401w 59s 10 (f) Solid State 13C Nucl ear Magneti c Resonance
(SSNVR) WD 2009/ 098612PCT/ 1B2009/ 050351 41 Approxi mately 80 ng of
each sanpl WORAY/QP8YRAt | y packed into a 4 nm Zr 02 spi nnerPCTIBA00SAHI3EY a
were coll ected at anmbi ent conditions on 3 Bruker-Bi ospin 4mm BL HFX
CPMAS probe positioned into a wi de-bore Bruker-Bi ospin Avance DSX 500
MHz NMR spedtniingieeontinmeous pratdecset iersa f@ssacood eduat parik0 tiigitep svemaytveo

i endi 1 s Re ARG R D) GRRENRE SHRESH Ml Al Sl g Lo

adj ust ed t o evhatumition softedequat e si gnal to noise ratio. The 13C solid
state spectrumwas col |l ected using a proton decoupl ed
cross-pol ari zati on magi ¢ angl e spi nning experi ment (CPMAS). A proton

decoupl i ng Al ¥ agRBERIEIBY ﬂieysk%dkpb-&seéﬁ&hémbh@éilintéfrtﬁie%ﬁbf%ﬁs%i‘i@us

were referenced using an external standard of crystalline adanmantane,
setting its DBFKS Qivery belowamey \asy Byestopp umtas affecosNeRC!s gecior @xample

Form A, For ' & | :

' The top, Lo e BRCRISTLTRE M T 1307 oRRYST Mo BHES s HReABeg
cor r espondi rayafysed or dreedégree ed chstainity rof Tebbsasplé: Theekakpositibensiayyalso
I's defined ag,. k height which an var. ngdi ng on the.actual setu

of the Covnanik Bt ViRERhs ol Smalils o Reifal TR " elrha odSRRy B ek
sanpl e. WPMATbstahealBi 49 ésfintle not necessarily quantitative. 20 Table

7 - 13C SSNMR data for Form A Chemical Shift [ppm Intensity Chem cal

Shift [ppn] Intensity Chem cal Shift [ppm Intensity 162.5 1.53 134.2
2.29 120. 0 Fn/skiel-perdon'will also appreciate that measurements using a different

wavelength will result in different shifts according to the Bragg equation - nA = 2d
sin 8. Such further PXRD patterns genérated by use of alternative wavelengths

15 are considered to be alternative representations of the PXRD patterns of the
crystalline materials of the present invention and as such are within the scope of
the present invention.

For calculated PXRD patterns, 20 angles and relative intensities were calculated
20 from the single crystal structure using the “Reflex Powder Diffraction” module of
Accelrys MS Modelling™ [version 3.0]. Pertinent simulation parameters were:
Wavelength = 1.5406 A (Cu Ka)
Polarisation Factor = 0.5
Pseudo-Voigt Profile (U = 0.01, V = -0.001, W = 0.002).
25
The PXRD pattern for Form A is shown in Figure 1. The main peaks (greater than
10% relative intensity) are listed below in Table 1. Form A displays characteristic
diffraction peaks at 6.7, 7.4, 9.5, 12.2 and 14.9 degrees two theta (+ 0.1
degrees).
30
Table 1 — Main PXRD peaks for Form A

2-Theta (°) | Intensity 2-Theta (°) | Intensity 2-Theta (°) | Intensity
(%) (%) (%)




133.8 1.88 117.9 2.14 156.1 2.63 132.7 2.24 117.1 1.79 154.9 4 132.1
2.38 116.3 shoulder 148.9 2.48 131.5 shoulder - 115.9 1.65 148.6 2.5
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6.7 69.1 18.9 65.6 25.1 26.0
7.4 55.8 19.1 40.4 25.7 30.4
7.5 33.2 19.9 39.4 26.9 30.4
9.4 31.3 20.1 51.9 27.5 49.6
9.5 62.2 205 62.7 28.3 25.6
11.4 42.0 21.1 60.3 28.7 28.1
12.2 59.5 21.9 37.4 29.3 33.4
14.9 61.7 22.1 40.6 29.9 27.2
15.5 39.3 224 39.5 30.1 23.9
16.6 25.9 228 100.0 31.2 24.3
17.2 32.6 23.8 31.5 32.2 28.0
17.8 31.6 24.0 45.5 34.7 24.0
18.2 246 243 34.6 34.9 30.6
18.3 243 24 .4 33.8 38.3 24.7

The PXRD pattern for Form B is shown in Figure 2. The main peaks (greater than

10% relative intensity) are listed below in Table 2. Form B displays characteristic

diffraction peaks at 8.5, 10.3, 11.5, 14.0 and 21.5 degrees two theta (* 0.1
5 degrees).

Table 2 — Main PXRD peaks for Form B

2-Theta (°) | Intensity 2-Theta (°) | Intensity 2-Theta (°) | Intensity
(%) (%) (%)

8.5 21.4 20.8 11.0 25.8 9.4
10.3 100.0 21.1 12.0 26.2 18.0
11.5 54.1 21.5 56.8 27.0 259
14.0 30.1 221 51.9 27.6 12.9
17.0 20.9 22.3 23.6 28.4 11.2
17.8 11.2 23.4 9.6 28.6 17.2
18.0 491 23.9 32.0 28.7 14.4
18.9 10.1 24 .4 19.6 31.7 15.4
19.2 13.1 24.6 15.5 33.5 16.7
20.0 17.2 25.0 9.2 34.8 9.2

10 (b) Differential Scanning Calerimetry (DSC

Samples were heated from 20 to 300°C at 10°C per minute using a TA
Instruments Q1000 DSC with vented aluminium pan and lid. Nitrogen was used
as purge gas.

15
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The DSC thermogram for PF-03715455 Form A is shown in Figure 3. A sharp
endotherm is observed with an onset temperature of 164°C and a peak maximum
at 174°C.

The DSC thermogram for PF-03715455 Form B is shown in Figure 4. A sharp
endotherm is observed with an onset iemperature of 224°C and a peak maximum

at 226°C.

(¢) Thermogravimetric Analysis (TGA)

Mass loss on drying was measured using TA Instruments Thermogravimetric
analyser TGA2950 Hi-Res with nitrogen purge gas. Samples were heated from
ambient to 300°C at a heating rate of 10°C/min.

The mass loss curve obtained from thermogravimetric analysis of Form A is
shown in Figure 5. On heating from ambient to 150°C a mass loss of 0.41% was

observed.

The mass loss curve obtained from thermogravimetric analysis of Form B is
shown in Figure 6. On heating from ambient to 150°C a mass loss of 0.30% was

observed.,

(d) Fourier Transform Infra Red Analysis (FT-IR)

FT-IR spectra were acquired using a ThermoNicolet Nexus FTIR spectrometer
equipped with a ‘DurasamplIR’ single reflection ATR accessory (diamond surface
on zinc 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-
Genzel 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 or nujol mull sample preparations.
Due to the nature of ATR FT-IR, the bands at lower wavenumber are more
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intense than those at higher wavenumber. Experimental error, unless otherwise

noted, was = 2 cm™.

Peaks were picked using ThermoNicolet Omnic 6.0a software. Intensity
assignments are relative to the major band in the spectrum and are therefore not

based on absolute values measured from the baseline.

The FT-IR spectrum for Form A is illustrated in Figure 7. The main peaks are
listed below in Table 3 (w = weak, m = medium, s = strong; experimental error is
+ 2 cm™ except for peaks marked * where error on peak position could be
considerably larger). Form A displays characteristic absorption bands at 769,
806, 1211, 1295 and 1517 cm™.

Table 3 — FT-IR peaks for Form A

Wavenumber Wavenumber Wavenumber Wavenumber
(cm™) (em™) (em™) (cm™)
3363m* 15636m 1280m 806s
3204m* 1517m 1211s 769s
3083m 1495m 1130w 756m
2951m 1435w 1043s 747m
2899w 1414s 987m 724m
2863w 1360w 939w 716w
1679s 1352w 907w 708m
1577s 1317w 885w 655m
1569m 12958 821w

The FT-IR spectrum for Form B is illustrated in Figure 8. The main peaks are
listed below in Table 4 {w = weak, m = medium, s = strong; experimental error is
+ 2 cm™ except for peaks marked * where error on peak position could be
considerably larger). Form B displays characteristic absorption bands at 790,
880, 995, 1507 and 1542 cm™.

Table 4 — FT-IR peaks for Form B

Wavenumber Wavenumber Wavenumber Wavenumber
(em™) (cm™) (cm™) (cm™
3355w* 1507m 1228m 818s
3263w* 1493m 1183w 811w




124.2 2.36 31.7 10.03 135.5 2.2 123.3 2. 36
Form A di spl ays characteristic chem cal

shifts at 160. 7,

135.1 2.34 121.9 2.79

147. 0,

143. 2, 127W0200%1098@2 40.6 and 33.0 ppm 5 Table 8 -13C BIXNWRYASEST or

Form B Cheni cal
Chem cal

Shift [ppn] Intensity ical Shift [ppm Intensity
Shift [ppm_Intensity 162.3 1.56 131.7 4.11
3210w* 1444w 1164m 790s
3063w 1431m 1143w 756s
2953w 1413m 1051s 744s
2866w 1345m 1043m 728w
1691s 1319m 995s 721m
15665 1290s 880s 684m
1542s 1238m 835m 657w
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(e) Fourier Transform Raman Analysis (FT-Raman)

Raman spectra were collected using a Bruker Vertex70 with Ramil module
FT-Raman spectrometer equipped with a 1064nm NAYAG laser and LN-
Germanium detector. The spectrum was recorded using 2cm™ resolution and
Blackman-Harris 4-term apodization. Laser power was 300mW and 4096 co-
added scans were collected except for the amorphous sample where laser power
was 400 mW. Each sample was placed in a glass vial and exposed to the laser
radiation. The data is presented as intensity as a function of Raman shift and is
corrected for instrument response and frequency dependent scattering using a
white light spectrum from a reference lamp. The Bruker Raman Correct function
was used to do the correction. (Bruker software — OPUS 6.0). Experimental error,

unless otherwise noted, was * 2 cm™.

Peaks were picked using ThermoNicolet Omnic 6.0a software. Intensity
assignments are relative to the major band in the spectrum and are therefore not

based on absolute values measured from the baseline.

The FT-Raman spectrum for Form A is illustrated in Figure 9. The main peaks are
listed below in Table 5 (w = weak, m = medium, s = strong, vs = very strong;
experimental error is + 2 cm™ except for peaks marked ** where error is + 1 cm™).
Form A displays characteristic absorption bands at 81, 122, 290, 1039 and 1518

cm™.

25
Table 5 — FT-Raman peaks for Form A
Wavenumber Wavenumber Wavenumber Wavenumber
(em™) (em™) (cm™) (em™)
3160w 1533m 1131m 447m
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3081m 1518s 1039s 426m
3063s 1497s 989m 404m
3028w 1447m 965w 388m
2976w 1414m 945m 355m
2937m 1379m 881m 290m
2903m 1353s 810m 264m
2860w 1319m _ 749w 211m
2848w 1298w 718m 173s
2718w 1271m 656m 1528
1682m 1201w 601m 122vs™*
1609w 1167m 591m 81vs**
1592s 1151w 542w

1570m 1142w 528w

10

The FT-Raman spectrum for Form B is illustrated in Figure 10, The main peaks
are listed below in Table 6 (w = weak, m = medium, s = strong, vs = very strong;
experimental error is + 2 cm™! except for peaks marked * where error could be
considerably larger and peaks marked ** where error is + 1 cm™). Form B
displays characteristic absorption bands at 85, 111, 272, 997 and 1513 em™.

Table 6 — FT-Raman peaks for Form B

Wavenumber Wavenumber Wavenumber Wavenumber
(cm™) (cm™) (cm™) (cm™)
3361w* 1513s 097w 383w
3178w 1494m 989w 354w
3087m 1446m 942m 335w
3069m 1414m 887w 283w
3046w 1379m 881w 272m
2975w 1346s 812m 259w
2956m 1321w 746w 211w
2930m 1290w 720w 195w
2902w 1277w 686w 182w
2719w 1168w 586w 169m
1694m 1145w 463w 111s
1610m 1132w 454w 97m
1592s 1067m 429w 85vs
1560m 1044m 423w 74m
15255 1034m 401w 59s

(f) Solid State *C Nuclear Magnetic Resonance (SSNMR)
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Approximately 80 mg of each sample was tightly packed into a 4 mm ZrO»
spinner. The spectra were collected at ambient conditions on a Bruker-Biospin
4mm BL HFX CPMAS probe paositioned into a wide-bore Bruker-Biospin Avance
DSX 500 MHz NMR spectrometer. The spinner was positioned at the magic
angle and spun at 15.0 kHz. The fast spinning speed minimized the intensities of
the spinning side bands. The number of scans was adjusted to obtain an
adequate signal to noise ratio. The °C solid state spectrum was collected using
a proton decoupled cross-polarization magic angle spinning experiment
(CPMAS). A proton decoupling field of approximately 80 kHz was applied. The
spectra were referenced using an external standard of crystalline adamantane,

setting its upfield resonance to 29.5 ppm.

The '*C SSNMR spectrum for Form A, Form B and amorphous material are
shown Figure 11 (amorphous at the top, Form B in the middle and Form A at the
bottom). The corresponding peaks are listed below in Tables 7-9 below. Intensity
is defined as peak height which an vary depending on the actual setup of the
CPMAS experimental parameters and the thermal history of the sample. CPMAS
intensities are not necessarily quantitative.

Table 7 - *C SSNMR data for Form A

Chemical Intensity Chemical Intensity Chemical Intensity
Shift [ppm] Shift [ppm] Shift [opm]
162.5

1.53 134.2 2.29 120.0 1.27
160.7

1.71 133.8 1.88 117.9 2.14
156.1

2.63 132.7 2.24 117.1 1.79

116.3
154.9 4 132.1 2.38 shoulder -
131.5
148.9 248 shouider - 115.9 1.65
130.9

148.6 2.5 shoulder - 114.1 1.62
147.0

2.48 130.5 3.46 91.0 1.29
143.2

2.92 129.7 3.27 89.0 1.33
142.2

2.86 128.9 3.69 61.2 7.85
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shifts at 155.4, 146.2,

144. 3, 116.6,

42. 5

and 35.2 pYR2089/0pete 9 - 13C SSNMVR data for anor phous FHfel/BR90q{050351

Chem cal
Chem cal
shoul der

Shift [ppn] Intensity Chem cal #hift [ppn] Intensity
Shift [ppmi Intensity 162.1 1.46 130.9 8.92 102. 7 0.07 154.9
- 1129. 3 shoul der - 9116 0.05 153.8 1.99 41.9
141.6 1.43 128.4 4.44 shoulder -
141.3
shoulder - 127 1 6.1 41.6 1.54
141.0 40.8
shoulder - 126.5 5.22 shoulder -
139.7
5.12 125.4 3.32 40.6 1.56
139.1 :
shoulder - 125.1 2.75 33.0 6.37
138.8
shoulder - 124.6 2.85 32.5 12
136.1
1.98 124.2 2.36 31.7 10.03
135.5
2.2 123.3 2.36
135.1
2.34 121.9 2.79

Form A displays characteristic chemical shifts at 160.7,

117.9, 40.6 and 33.0 ppm.

Table 8 - *C SSNMR data for Form B

147.0, 143.2, 127 1,

Chemical Intensity Chemical Intensity Chemical Intensity
Shift [ppm] Shift [ppm] Shift [ppm]
162.3

1.56 131.7 411 120.0 0.31
165.4

2.66 130.8 1.05 116.6 1.93
148.6

1.96 129.7 2.04 114.3 1.85
146.2

1.44 128.8 2.17 92.9 1.22

127.7

144.3 3.51 shoulder - 60.0 3.37
140.0 427
shoulder - 127.6 3.17 shoulder -
139.4

3.75 125.4 2.8 42.5 14

125.1

136.6 2.15 shoulder - 35.2 26
135.2

2.25 123.8 2.61 32.4 2.68
133.4

217 123.0 3.67 31.6 12
131.9

517 122.2 3.31
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Form B displays characteristic chemical shifts at 155.4, 146.2, 144.3, 116.6,42.5
and 35.2 ppm.

5 Table 9 - '*C SSNMR data for amorphous material

Chemical Intensity Chemical Intensity Chemical Intensity

Shift [ppm] Shift [ppm] Shift [ppm]

162.1

1.46 130.9 8.92 102.7 0.07

154.9 129.3

shoulder - shoulder - 91.6 0.05
128.4

153.8 1.99 shoulder - 61.0 1.37
127.0

149.0 2.98 shoulder - 424 1.37
125.6

146.4 1.86 shoulder - 35.3 0.59

144 .4 121.0 32.6

shoulder - shoulder - shoulder -

137.4

shoulder - 116.7 2.68 30.9 12

The amorphous form displays characteristic chemical shifts at 153.8, 149.0,
130.9, 116.7 and 30.9 ppm.

10 Stability data

A low energy screen was carried using N-[3-tert-butyl-1-(3-chloro-4-
hydroxyphenyl}-1H-pyrazol-5-yl}-N'-{2-[(3-{2-[(2-hydroxyethyl)sulfanyl]phenyi}
[1,2,4]triazolo[4,3-a]pyridin-6-yl)sulfanyl]benzyl} urea form B to investigate

15 whether it is the lowest energy form of the compound. Samples of form B were
slurried for 2 weeks in various solvents at 4°C, room temperature (~22°C) and
40°C. Analysis of wet and dried slurries was carried out at after 2 weeks and 4
months using PXRD. All remained as Form B. Solvent systems used include
dimethylacetamide, N-methyl-Pyrrolidine and pyridine.

20
A hydrate screen was conducted by slurrying samples of form B for 2 weeks at
4°C, room temperature (~22°C) and 40°C in agueous pyridine. The three solvent
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N13-tert-butyl-1-(3-chloro-4-hydroxyphenyl)-1H

pyrazol -5-yl kKN -{2-[(3-{2-[(2-hydroxyet hyl)sul fanyl ] phenyllil ,2
,4]triazo lo [4,3- 5 a]pyridin-6-yGsul fanyabenzyl | urea having shifts
at about 155.4, 146.2, 144.3, 116.6, 42.5 and 35.2 ppm when
characterised by 13C solid state NVR referenced to an external
standard of crystalline adamantane, setting its upfield resonance to
29.5 ppm 10 2. A pharmaceutical conposition conprising the

pol ynmorphic formB defined in claim1l and a pharmaceutically
accept abl e excipient. 3.The polynorphic formB defined in claim1l for
use in therapy. 15 4.Use of the polynorphic formB defined in claim1
in the manufacture of a medicanent for treating a TNF-nedi ated or
p38-nedi at ed di sease in a mammual . 5. The use of claim4 wherein the
disease is indicated is chronic obstructive pul nonary di sease. 20 6.
A conbi nation of the polynorphic formB defined in claiml and a
second pharmacol ogically active substance. 7. A process for the
preparation of the polynorphic formB defined by claim1 25 which
conpri ses heatlng a slurry of

N-[3-tert-butyl-1-(3-chl oro- 4- hydr oxypheny1) -

1H pyrazol -5-y1]-N -{2-[ (3-{2-[ (2- hydroxyet hyl ) sul fanyl ] phenyl i1, 2, 4
Jtriazol o[ 4, 3- a] pyridin-6-yGsul fanyl]benzyl}urea formA, of at |east
95% purity, at reflux, in an organic solvent having a boiling point
of greater than about 60C.
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pyrazol -5-y1]-M{2-[ (3-{2-[(2- hydroxyetysd )sul fanyl ] phenyl i1, 2,4]tri
azol o[ 4, 3- a]pyridin-6-yl)sul fanylibenzyl }urea substantially as
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1. Polymorphic form B of N-[3-tert-butyl-1-(3-chloro-4-hydroxyphenyl)-1H-
pyrazol-5-yl}-N'-{2-[(3-{2-[(2-hydroxyethyl)sulfanyl]phenyl}[1,2,4]triazolo[4,3-

alpyridin-6-yl)sulfanyl]lbenzyllurea having shifts at about 155.4, 146.2, 144.3,
116.6, 42.5 and 35.2 ppm when characterised by 3¢ solid state NMR referenced
to an external standard of crystalline adamantane, setting its upfield resonance to

29.5 ppm.

2. A pharmaceutical composition comprising the polymorphic form B defined

in claim 1 and a pharmaceutically acceptable excipient.
3. The polymorphic form B defined in claim 1 for use in therapy.

4, Use of the polymorphic form B defined in claim 1 in the manufacture of a

medicament for treating a TNF-mediated or p38-mediated disease in a mammal.

5. The use of claim 4 wherein the disease is indicated is chronic obstructive

pulmonary disease.

6. A combination of the polymorphic form B defined in claim 1 and a second

pharmacologically active substance.

7. A process for the preparation of the polymorphic form B defined by claim 1
which comprises heating a slurry of N-[3-fert-butyl-1-(3-chloro-4-hydroxyphenyl)-
1H-pyrazol-5-yl]-N-{2-[(3-{2-[(2-hydroxyethyl)sulfanyllphenyl}[1,2,4]triazolo[4,3-

a)pyridin-6-yl)sulfanyf]benzyljurea form A, of at least 95% purity, at reflux, in an

organic solvent having a boiling point of greater than about 60 °C.

8. A polymorphic form B of N-[3-tert-butyl-1-(3-chloro-4-hydroxyphenyl)-1H-
pyrazol-5-yi]-N'-{2-[(3-{2-[(2-hydroxyethyl)sulfanyllphenyl}[1,2,4]triazolo[4, 3-
alpyridin-6-yl)sulfanyllbenzyljurea substantially as disclosed herein, with

reference to the description and drawings.



