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Pol ynmor phi ¢ form The present invention relates to a
pol ynorph of L/-[3-te/t-butyl-1-(3-chloro-4-

whyapomssphenyl ) - 1 PCT/IB2009/050351

I -1-pyrazol -5-yl]-/V-{2-[(3-{2;[(2-hydroxyet hyl)sul fan
yl I phenyl} [1

, 2, 4] triazol of 4, 3-a] pyriphigmdrptie ot anyl | benzyl }urea
and to phar maceuti cal conpositions conprising and
processes for naking such a polynorph The invention

?Hég&%ﬁﬁte 'irﬁfeﬁf' Fel A?g%‘{ge? 060@8 po‘?wrt | g‘?y-gv}h-lté/r? bg@ﬁ _(3-chloro-4-

%st @k yBinEnydf-1 Htpvr@im 52451 WQZ”[(@I-{Z @My&ﬂﬁdyeﬁﬁ,/l)@bﬁéxﬁyl]fphenyl}

ructive e _compoun

.2 ffﬁ“@?mo[ﬁ’ug ]pyrtdarg%csﬂ)swfanwlbﬂvww@e@her%ﬂd) fo  pharmaceutical
DR s SO, g PP (191G, it @ potymoren. The

inedliom durther| reldea]tpythe dise- &- thel p)ezlwtanufy i ten ingb}oertaof various

haV| t he str ct ur al is disclosed in
§i08s oredintBl( sanpalseairhent pi Jotdmatasey” CoRaiions "such as
conmpounds whi ch are
g@?@?ﬂ@%ﬁhﬁggggui ﬁﬁ%gfﬂff?%ﬁ p38 MAP ki nase and
therefore useful in the treatnent of allergic and

3BE: PoeBedhd, B Ry R ETIED FRepRSroR PR maer S-y-V-
{2:1 (QBQZO[GZLﬂ%/@@%JeﬁP\%I )@ulderrwgaphehyl}[s 2 an]wwu 3—9]p9h@h‘1'—6’-e

wn as a drug
slmmbrﬂl@qnmuwa dtﬂYlﬂjbthﬁeﬂterMr@Ym’f@Wé& @Y and purified
on a large scale, which is stable and which does not
degrade on storage. Such characteristics are normally
found in 8 g substan ' ' ystil I i ne and of
hi gh mel b |_Eomt; ah rystalline
solidtpg 0 be easy t ' reNcr tallisation
' rug §ub

N~ TN
D
cl
OH

(1)

is disclosed in WO-A-06/018718 (see page 147, lines 19-20). The compound is
one of a genus of compounds which are disclosed to be inhibitors of p38 MAP
kinase and therefore useful in the treatment of allergic and non-allergic airways

diseases such as chronic obstructive pulmonary disease (COPD).

If a compound is to be developed as a drug, it is important to provide a form of
that compound (commonly known as a drug substance) which can be reliably
prepared and 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
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form chosen according to the intended route of
adm nistration. For fornulation as a dry powder

waiovaies2 f or i nhal ati on, non-hygroscopi ci ty iBCT/IB2009/050351

particularly inportant in ordey to obtain good flow
characteristics. Conpatibility wth conventi onal

R¥elsPitenbe idasyheo | phafyatdyonretdrobidilisatich and! agfbhseon storage.
and starch, is a furthér mandatory requirenment.
Euﬁhﬁrémqret I’ﬁf_ée @rug %@ﬁﬁ@ﬁc@uﬁﬁ be @Qt@é}'éﬁ yorr Bl_ﬁmUﬂ@Oﬂ in a dosage
%rrﬂf&?cféeﬂgadc%.r&hg% Hhe irﬁ&ﬂ%&d’ Foufte %?ratd'r’rﬁhﬁtrghéﬁ. For forrpulation as
suitabte for i nhalation and any crystalline Tormnus

beirg palider duitalilg feinhalation easn-hggmscopieity idparticularly important in
properties of the final ﬁroduct, are predictable and ,
PrIEr al? eODRIN sBRAT , e ChRTACKIMNSHIGE. S~eBRABRIHE jwith conventional
EKLbRALE if OfheC HRBGIPIfIGhR! 508h 35 Aaliodd bidUSBRAFICR! a further
on finding a formof the conmpound w a uni que

oamdateay i oequferpemtpeFurtber, déher diuge dsudostanadl ngillt aisublly require
BBSSRBIG oOfiesiar BCRoUR A PR Resifbigple for Mhalation and any
EhystahideefdrmPriugt be sthBre Gtﬁ‘r‘ir%{ Sudh YSEesy R8O Yhat the properties of
I -[-pyrazol -5-yl]-/V-{2-](3-{2-[(2-hydroXyet hyl ) sul fan

tne) finsh @rgdyqt are predictable and reliable. In short, whether or not a compound

2.4 i @azol o[ 4, 3-. ridin-6-yl)sulfanyl]lbenzyl.lure
sraslieels R b erciAloAoR s 3 e S HreBr AL by = form of the
8&pboand twitrdgalnid@s caabimatn’ et El@ﬁ)elrtll’ésadétermﬂ%Mjﬁécording to the
formul ation. This polynorph is highly crystalline, has
mtended yteef admatistsm: 226C, is essentially
non- hygroscopi ¢ and can be mcronised by jet mlling
wi t hout inducing any change in crystalline form It is

R hasvnene bggn poossitsie b prehadees cnastaltiosvierrh afe AklBHagrt-butyl-1-(3-
into any ot her pol ynorphic dr at ed/ sol vat ed

HlOTar-THEDERE N A By i N2 sel2 okt oy iy buifany
SRR a8 VBRSO SIna A hpdAT ST o
whohdsas bhiqod characdedisteesnaking itvieal fas edmimistration in a dry powder
Fo?muﬁjaq%tni.Olrhig\/iptorllyrﬁé%rﬁd%rHig‘?ﬁ)}/ crystalline, has a melting point of about
226°C, is essentially non-hygroscopic and can be micronised by jet milling
without inducing any change in crystalline form. It is a low-energy polymorph and
does not convert readily into any other polymorphic or hydrated/solvated form of
the compound. Furthermore, it shows good stability when blended with lactose
monohydrate and stored under aggressive conditions of heat and humidity and
the lactose blend aerosolises well when used in conjunction with standard dry
powder inhalers.

The present invention therefore provides, in a first aspect, 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-a]pyridin-6-yl)sulfanyl]benzyl}urea.

The invention further provides: 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-a]pyridin-6-yl)sulfanyl]lbenzyllurea for use as a medicament;
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powder inhalers. The present invention therefore
provides, in a first aspect, polynorphic formB of

WQ200pB98642 - but yl -1 - (3-chl or o- 4- hydr oxyphenyl ) PAT/IB2009/050351

Hpyrazol -5-yl]-/V-{2-[(3-{2-[42-
hydr oxyet hyl ) sul f anyl ] phenyl }[1
pralyﬂfidrbmqbﬂﬁ% Sf - IPSUi‘ér?ibUMi‘l y('3)c§1|'d)|foa41-h|y]j m‘pméﬂmwy #Lpyrazol-5-

i nvention further provid orm

VII-N 424 @r2- %Zrthynrwye(fyl)@tzllf@mdlph&nw r%ﬂﬁﬁmm)&@]wﬂdm 6-
glp%ugﬁé&@tﬁ%%y%u}’ég #oy dsze [rggfrégt rgé 2a hVIQIE%&%@Q )o‘cr‘ubggr?nedlated

dideddér itazoluzled, &F- qicwmocbrfb 6fqrhrb sBI faNW-[Berzilifytn §3-chloro-4-
for use as a nedi canent;

¢ form B of
YO R DIRYISAb FoHI B A&y s D gulfanylloneny)
R0l S s O IRy SRl DR aC0 e o @
rr&d«f!qamer_aatztoltce[at a3THFpyedidied 6r p§8sedibtraydib&ase; \d plareaaceutical
b0 bRaSEon FPEsINGs @@Wd' B0 B o RS BUE T 1-(3-chloro-4-

h{xdrb%yér%ﬁw )‘W%yrézc(l% gp'mgg@-}('g izhgﬂmg?ag%g% %P#%rml]Tphenyl}

Lﬂ|?ﬁhgamlp[4[ 3—a]pyr|d|n 6 -yl)sulfanyl]oenzyllurea and a pharmaceutically

PG aRITe R o BBl P b B p L B et hERor & TNF-

rddidtedicrt $38- ﬁfedPéigd rméﬁea?éeedompﬁgmgepo|9n@h@ma&©ﬁﬁt8 QA N-[3-tert-
osition conprising polynorphic formB o

w@? 3- (Bmorsc&izvdrpxygh@mulbﬂ b-pyrarglch- MMﬂ%ﬂ@ §2-f(2-hydroxyethyl)

5 T 1 h@%@’y [i,ZYA]lnéz\ﬁé[Z,iéféyi Ginl &by RRUERIUSY falng 4

migtHdd rofaredidt, 83- TN Pyediatedt oy | p38ihfeaiipted beisessd unea mammal
and a pharnmaceutically accept abl e exci pi ent

E‘Pfﬁpﬁﬁ'agu?g%m'st%'ﬁﬁo@tq §n MAFRMeh et f‘@ﬁg nﬂ}ﬂre‘gff ag therapeutically
8:
ﬁgym?,% ufif Bf pég&i’qﬂ) |€ % as% PN kMibuty1-1-(3-chloro-4-

ormB -tert
myqrﬁxymmyﬂHmamt@yikM{a—[(B {2-[(2- hydroxyethyl)sulfanyl]phenyl}

L1 é’ﬁﬁﬁ%‘? %ﬁ@% [fln 6- y%)sufg’n){l fbe[n&yl}u ro}iyre!ferYec? diseases are
rn?laﬁ‘]rﬁé‘t@ 3{2' rREPirSofA)l PYiEesEdy Guch) a4l hamyhd bang yEbmIEaparticularly

a met’hod of treating a TNF-nediated or
ﬁQEPDredl ated disease in a manmal conpri sing
adm nistering to the manmal in need thereof a
t herapeutically

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

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
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.
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effective anount of pol ynorphic formB of
L/-[3-te/t-butyl-1-(3-chloro-4- hydroxyphenyl)-1

WO 200909868201 - 5-yl ] -/ V-{2-[(3-{2-[(2-hydr oxyet hpdI/BB200%050351

yl1phenyl} [1 o 4
,2,4]triazol o[ 4, 3-a] pyri di n-6-yl)sul fanyl ] benzyl } ur ea.

Y 6ok te dollSre asAs Aabgoim B RMBTAEEEssaE Ptk #kake crystals of form
di seases such as asthma and COPD, particularly

Awiaving 4 BuFity of altepst §5% anghiedkis-thery tir arygsBenigl solvent for an
ol - 5-yl \:=42-1(3- : :
F%t%ﬁ%r%%;oé%{h%és%rﬁ)ﬁgér%?l ]oéﬁtg%y?%vgswn can be can monitored by
aRal§singagarhpied, Scaakdivig dionstanybiics drmyldsheegardecubeldw such as

is prepared, for instance using the routes set out in

peydendrey diffrestion ¢ Ajreagiianafimecnf at lepsthbs NaHrsasrighlly a reaction

WS TF KR QO IR SRS, I PRicte oegoion. but the
wegdon candbey antaleadted byradding s semdherstalvf itsey éorm B product. The

surprisingly found, however, that formA_is not the
5 B 8i5petlaliPIVRUST &% RPLFTUOR [ BifeHeSS OLiky feasienaPryhe other

dsne! t%%h;ﬁ\?g)ﬂtﬁé QRFting PHdTeAaICi8 PPN SR Th&Er LIP f&m A having a

second crys ine formknown as form B. Furthernore, .
fowvam @Iritg (a.g1010e8@%alis subjesigd @ tee ganfeocomditionshéhen conversion

ARG S 2 Preafich ViR s B 0uRi A DR 65 case ever
Whed tHE YeaRiomas sLiBjattddid ORgIrBagictelimks it ey Brdseheé Bf A seed. A
to formB it is necessary to take a take crystals of

sampieroTiginrfy havipgr theyeatired degess obmurity s@nras pigparehy simple
. ; | _ _ s
P58 8 A B S E P, 305y an et

tenaperaturg is alspliepoaiandsicice getystHmation df faohAi afues temperatures
descri bed bel ow such as powder_ X-ray diffraction. A

F‘%%%F_thaa@i Recsvesgion da derm B. g rse,acfi9|pii% Hinigally conducted at the
B, Eabarale S et SRR I = QoA of arepter than
bleout@(¥ Cefah nodosphartdbnegsares.dddtranps isad poefetrbe sbivent.B
product. The

The invention therefore also provides a process for the preparation of 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]oenzyl}urea form B which
comprises heating a slurry 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-
ajpyridin-6-yl)sulfanyllbenzyllurea 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-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)sulfanyllbenzyliurea
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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use of a seed, however, is not crucial to the success
of the reaction. On the other hand, the purity of the

wee@posele material is an inportant factor. |f PCF/B209/050351

having a lower purity (e.g. 70;80% is subjected to
the same conditions then conversion will not occur and

Greuy th@&zar% Synhresisn ey araeidior2 Greéne HildsPéter VgtsqafirRl edition,

even when the réaction is subjected to |long reaction

199@sJokin (\Witey ées3iisd. brefgrredeprotectignpreunsst aretiiGa-Ce)alkylsilyl
: . .$ |
PR Nos® P ] o b o BB SR CF g <

sol vents. The use of an elevated tenperature is also
inportant since recrystallisation of formA at |ow
Behpmeal ures does not | ead to conversion to form B
The reaction is typi

ally conducted at the refl ux
fc solvent having a boiling

[ bout 660C (at atno N
pr &1 syye). Methanol is/a rred sol vent\T e N 1
i nve Rut herefore al | degpha N, 0sEss™Mor {the g /OP
aration aof Ny[ 3-tertjbut yi -
azol -5-yl]-/V-{

wl)-1
32{2-[(2- het hyl
yh¢phenyl }[ 1 (Iv)

Cl
, 2, 4)thazol o[ 4, 3-a] pyri g@ 6-yl)sul fanyl ] benzyl }urea
form B which conprises ating a sl £rry of

L/-[(ﬁytr"-butyl -1 -(3-c(m or o- 4- hydr oxyphenyl )-1 /- /-
pyrazol-5-y|]-/V-{2-[(3-{)2-[(2-hydr xyet hyl ) sul fanyl]p
henyl }[1 , 2, 4] t hazol o{ 4, 3-

a] pyridi n-6-yl)sul fan

1
L/-[3-t/t-Butyl-1-(3- - h{r oRyph&nyl \-1 s OP
H pyrazol -5-yl ]-/V-{2-[(3-{2-[ (X
hydr oxyet hyl ) sul f anyl Jpphexyl } [ 1
, 2, 4] t hazol o[ 4, 3-a] pyr -6-yl)s yl ] be }lurea

may be prepared by constfuctCing thegyprea group, with a
car bonyl source such as gphenyl chl orof or mat e and
rel evant am ne conponents, as discl Tsed on pages 29

As shown in Scheme 1, a compound of formula (I) may be prepared by
deprotecting a compound of formula (V). Suitable conditions, which must be
chosen according to the choices made for P! and P?, are described in ‘Protective
Groups in Organic Synthesis’ referenced above. If, for example, P' and P? are

both tri-isopropylsilyl, then a solution of the compound of formula (V) in a suitable
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and 30 of WO-A-06/01 871 8 . A preferred process is
set out in Schenme 1 below, wherein Ph is phenyl and P1

W@ ee9PBear e bot h suitabl e oxygen protecting grpUpEB2009/050351

Exanpl es of such sui tabl e oxygen protecting groups may
be found in "ProtectiveGoups in Organic Synthesis' by
EF dlenteRBchRngs RabBiandit fdyt ber eetid ivath ah9%8id, such as

John W1 ey &Sons) Preferred protecting groups are o
hmrgichlgel)?@q@|p£eﬁeyablgrabapﬁlemg<ﬂ tenpew@tiang %UChF&S abrut® C.
are both tri-isopropylsilyl. Scheme 1 As shown in
Schene 1, a conpound of formula (1) may be prepared by
Aegpnmp@aaid Oﬂfoamgwmﬂmdgcﬁe breparedby Veactibig & @atsamate of formula
condi tions, which nust be chosen according to the
dHbnitbsanamine & formulad('vh I'veiFal e spiulien afthe tWO reactants in a
SEE o SRR, LierPaaBlferByl BB Wikl #13364uch as NN-
above. 1Y, Tor exal , Pl and %)
diisiopjrempetbmdmlnbydnd dllosredatosrehat atmooof termeaeretmpound of
formula (V) in a suitableorganic solvent, such as
nmet hanol, may be treated with an acid, such as

hydyn%l]rﬂf b]Cfo%UFb (IRY ﬁfa?%ﬂ?bbég@?e@ﬁy%ﬁéftﬁ%ﬁ% amlne of formula (1)

nperat ure such as about oun
(Mm pieyybehlprafpenate. Bypicatysta a@uaoraa»f Bmmor@poﬂnd@zfmrrwla (I1) in

2 5tlepBi iyl SRt Bl BETRLE i it PRty Ghiproromate ana
8 Pasensuctsas Bodisint BicHAithatés treated with a base, such

as N Ndiisopropyl ethyl am ne and all owed to react at
roomtenperature. A conpound of forrmula (I11) rmy be

B ShEE Y HE5RTE) oL Bfelrel SIUEHAIL ebid in scheme 2

belopo uiterefn Pdrisnd auﬁéblé oxygenSpnot@chllng grolupe Exangued of suitable
as ethyl acetate, is treated with phenyl chl oroformate
argen w&gt@ctlaglcaroa@ssmﬁmrﬁemfearﬂ%owatProt%ta/@rr&feHas ofn Organic

§gﬁfﬁ%€% bk ?hé&'ﬂ'& Vﬁ%r@éﬁ@%@%@@ﬁér%ﬁts @HM eﬁﬁﬁ)no"fbgg NJohn Wiley
ene 2 erein is asuita
fr Goes).i Ag pyefenred Exatectieg grfoupuiid adol tei(Cq- Cs)alkylsnyl group. Most

preferably, P?is tri-isopropylsilyl.

Scheme 2

y N\
Ny N
H NH, N NH2
(1X)
—_— _— e
Cl Cl Cl Cl
OH OH OP? OP?

(V1) (VII) Vi) (N

A compound of formula (II) may be prepared by coupling an iodide of formula
(VII) with a pyrazole of formula (1X). Typically, a solution of the reactants in a

suitable organic solvent, such as toluene, is treated with an organometallic
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oxygen protecting groups may be found in 'Protective
G oups in Organic Synthesis' by Theodora G eene and

wWPi0810986dr s (third edition, 1999, John Wl ey &COm2)P09/050351

preferred protecting group isa tri(CC6)alkylsilyl

group. Most preferably, P2 is tri-isopropylsilyl.

S6taRe lich &9 BBEEH )iebidenrans-R N’ H|rﬁetﬁ?b¢e/bl©h§k@rﬁ?@-ﬁ etdiirmine and
coupling an iodide of fornula (V razol e

afbaper atmfaa% D%GSS% caglanate, aﬁ@dﬂ%ﬁ’f%ne of ta ﬁféOUt 111°C.
reactants in a suitable organic solvent, such as

toluene, is treated with an organonet al I i ccat al yst,

Ausdmpsund of formula (VIII) may be prepared by protecting the hydroxyl group
copper (1)i odi de/trans- N N di nnet hyl cycl ohexane-1

inp 8d FArRHBd apld fermiia eV |§u<§Wt§§|@p&PB§§'PU% YAIBbABYE, be chosen

?@ﬁ PS?@ & thé - Ghoidd nﬁ’%ﬁ%tforlﬂogr HEQHniH ‘Pfrotfe%fl\%“@roups in
may be prepare y protec ing t dr oxy
Orgamic iSynthesisipetendncdéd bbovell 1§ FOVEekamptyiR ajlslte |sopropyIS|IyI then

ﬁ%b’nﬁt@e%&%}f% Ear(s\ﬁgdr?::aﬁsodlgqb(gqggggq%solvent such as

fa tS’éHéS h%gobgaﬁ‘é&e@/ﬁﬁtheﬁl %opfcﬁfﬁéll?f‘%ﬁ%rﬁ‘féo‘éﬁd bfbaéé”such as
exanpl e, I's tri-isopropylsil then a sol ution

trieghydampund of forrmula (V1) |n a suitabl e organlc
sol vent, such as toluene, nay be treated with
tri-isopropylsilyl chloride and a base, such as

AT cth pyliedvion @erndule QVING URgy ®e El@ﬁé%@ byMbbinaftiel dre2- chlorophenol
gre pared by iodination of 2-chlorophenol. Typicall

WPiGBko LB AT SrayATERGENGINN 2 SHlIACKbPESEONG BelveNt s treated with
S PhikERE o‘réo&pﬁg ?de%rié‘sgdlﬁh?(ﬁgéc&h%rltéc’d' um i odi de and

sodi um hypoc oun orimul a (1V) can be
prepared by the route set out in Schene 3 bel ow
wherein Pl is a suitable oxygen protecting gro

ExGamPRN o rmuld | (B/)osary R BeBaiEst p%éh%f%@ﬁsswtki@ Scheme 3
baBAd ifereld P! 65td YGitsBIBURS/geR STo8&ing group. Examples of suitable

oxygen protecting groups may be found in ‘Protective Groups in Organic
Synthesis’ by Theodora Greene and Peter Wuts (third edition, 1999, John Wiley
& Sons). A preferred protecting group is a tri(C4-Ce)alkylsilyl group. Most
preferably, P'is tri-isopropylsilyl.

Scheme 3
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Synt hesis' by Theodora G eene and Peter Wits (third
edition, 1999, John Wley & Sons). A preferred

W@e@veetsing group is a tri (G -C 6)al kyl silyl grCUpB2009/050351

Most preferably, Pl is tri-isqgpropylsilyl. Scheme 3A
conmpound of formula (1V) may be prepared by activation

| eophilic substjtution and di splacenen \

oniaF In a tyél psac€duPE, a sol ut i t e

s/ OH
, ggghogst e, Is treated with an

act=wdt i H gent, as net ha l“~nk;;|[10nyl anhy qe,
angxp base, such agxphhethyl am#e™in order to agtjxate
treated with ammoni a, preferably a sol ution of
i n methanol. A conmpound of formula (XV) may be

of the hydroxyl group of a conpound of fornulaXV) to
coppotthd of formul g in a suitablesorg
t he hydroxyl group. The reaction mxture is the

(ng)rmni a
prepared by displacing the brom de at N conpound

of for [1) wth (2-sul fanyl ph nyl)neyhan . The
reacti i g catal ysed by a transitd ' compl ex ~ny
suchgrds X1 . op! = B s—"
bi s(di phenyl pho 'ﬁino)ferrocene]dichloro p Ei um
(Ir). Inat al procedure, a solution o arry of

t he conpound ormula (XII'l) in a suitabl ani c

(2-sul fanyl phenyl )nethanol, [ 1, 1
' - bi s(di pkenyl phosphi no) ferrocene] di chl oro pal | adi um
(I'l) and a base, such as sodiumtert-butyl oxi de and

heat ed, 79. \about 1110C. A compound o#¥f | a

(XI11) cag b prlpared by protecting the hxdqpxyN 1
grodp A a>conppundgof ATORUTA (X1 WH, it e s/ oP
condi tilons, whi gh_pust be chosen according to t
are described i nyProptectiy

Jbove.

O
sol vent ucht ﬁﬁ toluene, is treated with (XIV)
he

ynt hesi s' referenc ,/ for
Pixvs tri-isopropylsilyl, thewa solut{ n or
slurry of the conmpound of fornula (XIV) in a sultable

organi ¢ sol vent,

A compound of formula (V) may be prepared by activation of the hydroxyl group
of a compound of formula (XV) to nucleophilic substitution and displacement with
ammonia. In a typical procedure, a solution of the compound of formula (XV) in a
suitable organic solvent, such as toluene, is treated with an activating agent, such
as methanesulphonyl anhydride, and a base, such as triethylamine, in order to
activate the hydroxyl group. The reaction mixture is then treated with ammonia,

preferably a solution of ammonia in methanol.

A compound of formula (XV) may be prepared by displacing the bromide atom in
a compound of formula (XIll) with (2-sulfanylphenyl)methanol. The reaction is
catalysed by a transition metal complex such as [1,1-
bis(diphenylphosphino)ferroceneldichloro palladium (ll). In a typical procedure, a
solution or slurry of the compound of formula (XIIl) in a suitable organic solvent,
such as toluene, is treated with (2-sulfanylphenyl)methanol, [1,1'-
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such as 2-nethyltetrahydrofuran, may be treated with
tri-isopropylsilyl chloride and a base, such as

WO pdodagssizz. The reaction is preferably heat ed BECT/EH2000/050351

5Q0C. A conpound of formula ()g4V) may be prepared by
cyclisation of a compound of fornmula (XIl). The

@ixé(dlpﬁéﬁylﬂﬁbé;ﬂmmﬁ)@rﬂi@hb @QBkﬁ\fﬁﬂanrﬁ r@dtamd@ & base, such as

sol ution npound formula (XIl1) in a suitable
sefiventert- @umxw@ @Wd:he@tneanetgwémébow thi°C.

di acet oxyi odobenzene and net hanol. A conpound of
formula (XI1) nmay be prepared by condensing the

Al abehyslendodf foerhmna ﬁEXI(IN:én petdrepared by protecting the hydroxyl group in
5- br onopyri di n- 2- drazi ne. The hydrazi ne can

Br@%@P@H”@s%é"%‘é‘ap )élé/édtﬁlé?bé%tc%@t't'qm V@'RhomL@iSl?q chosen
§c<§o$r8f?1r9p[c? RAE Aok ﬁde Rypiptalhy, oc’%cﬁBéHt h°"?’r8tfecE|V@ Groups in

reactamts in a suit e organi c sol vent such
ProanioByntiiesis’ referaeceddboee.df, fat eabopte, F50€. tnAsopropyIsnyI then

5 BRI s e bSO 0oy T ot BRI e SuiteBE STGant solvent,
306?%%a@1n9@ch9@él%hydwﬂ&‘ré’@| My Be SRl ANt ri- Wé@)%gopylsnyl chloride

reactants in a sui'table organic solvent, such

pnad pi kasie; suck asiimidazeke. ddevieahtien lsarefersblythested at about 50°C.
pot assi um carbonate and the reaction mxture is

heated, e.g. at about 850C. The present invention

Arts‘drHﬁ@%dibf forERADRXRA! iy IRDbetdpaded %y'&/c%aﬂdﬁﬁof a compound of
ED(?GHJ&&]I( h|c formB of L/-[3-t/t-butyl-

Hh- 'Eiqq]wel@aypnelﬁyprpfef_ably achleved by treating a solution of a

i’ﬁf?gﬁ@%glrfgan@% %y %%g??lehseow?'}t guch as dichloromethane, with

diacéioxyicaiobenkensand pryerthdmajl 6-yl)sul fanyl] benzyljurea
provided by the invention. In an isotopically-Iabelled
form one or nore atons are repl aced by an atom or

. .
A &mﬁg?&’(d o9 1Ohf ér %queﬁr‘]et B et htgPEoﬁcﬁb@sﬁ P‘Fe aldehyde of

mass mass nu atom c or
fomssilan (XT) ewittwid- hxrbrrmmxmdm ﬂewrasjranneaﬂ'bed)}&namablcmn be prepared

LS00 IBE Dph e SEPSL ORGP (YT 8PR (s SR 2Ratt 35K Typicaly,
a solution of the reactants in a suitable organic solvent, such as propionitrile, is
heated, e.g. at about 85°C.

A compound of formula (XI) may be prepared by displacing the fluoride atom of 2-
fluorobenzaldehyde with 2-mercaptoethanol. Typically, a solution of the reactants
in a suitable organic solvent, such as propionitrile, is treated with a base, such as
potassium carbonate and the reaction mixture is heated, e.g. at about 85°C.

The present invention includes all isotopically-labelled forms of the 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-a]pyridin-6-yl)sulfanyl]

benzyllurea provided by the invention. In an isotopically-labelled form, one or
more atoms are replaced by an atom or atoms having the same atomic number,
but an atomic mass or mass number different from the atomic mass or mass

number which predominates in nature.
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as 1 1C, 13C and 14C;, nitrogen, such as 13N and 15N;
oxygen, such as 150, 170 and 180G and sul phur, such as

W@®B9/08s12 ai n i sotopi cal |l y-1 abel | ed conpounds, PGUITBR064050351

those incorporating a radi oacypve isotope, are useful
in drug and/ or substrate tissue distribution studies.
The radi oactive isotopes tritium i.e. 3H and

carbon-14, i.e. 14C, are particularly usef%J for,this
§uﬁ@@§esq>tﬁpe$ dwlede tS&éQQeSe@fsféYQfﬁgech% IH @mdaikd carbon, such

ey UBAllS o IREGEL] A, SUPSKI AL RN AL, NSRNIAY 0, 10 anc

'Sot OpeS sucha

Yo tadnstipruapsichi as %mm@ﬁswtept@btlymdledmogmmlr&rs such as
nmetabolic stability, for exanple, increased in vivo

herse- lnicp@%?t'rﬂgaﬁé@ao@i@yﬁg@qt%l arendaelyl i Hugeandior substrate
ﬂ?é(heb&sf?fbﬁﬁﬁ %%‘ o‘Fc%efcﬁH@%&Bﬁ tntn%ﬁfr?%té Byt éﬁ&‘ carbon-14,
ing iso

p05|tron em opes, suc
ZLéO 4Dd at8Npaxtiznlanky wsefull far ntH®spanpose Em ssewmof their ease of

h f
DG B1h ARy MPERs iSSP ADRTSSLARBh PO e el sotopes
9@&?%@'&%@%@ ¢eaPRdnby ﬁﬁé‘l’deeér‘télﬁatheFa‘?iéﬁhﬂbUétﬁ/%n'l‘a’Wresulting

to those skilled in the art or by processes anal ogous
fromt gresiterdpsiabiobie stahility Her axampimarnyiragsed yevivadwifdife or reduced

ectl or}eusllrn gé)rpc[ %’Drnl at eal sg ﬁrq%arl I II abel ed stances.
%%agge%t A %’ﬁﬁ ENGEnMEYp P el FRAGR AP BPEST SUEYY)
80BsRYB6h withepddmratrentitihg |§<§tbﬁé§ Sfchlds 'S, '?F, -'Rotafdd BN, can be
-(3-chl oro- 4-hydroxyphenyl )-1 /-/-

H?‘Pfdlzd.ﬂ Posipran. pigsop (BB aRTD: WET bejustioy forsexarminjng substrate
R fe b ReRtydakeloe, shramownds, eanepyelycbe prepared

by veomivention sl teohmlqbeblnmmfto pRGsariskitigdninaitiel Mat@dby processes

protei n kinase 8 MAP ki nase), particularly 38a MAP
ﬁ”@ﬂﬁgeu%%t%ﬁ%ﬁ@ﬁﬁﬁw %?%Q@pQWQJ%WM‘?B I §gction using an

hBb g)lrlﬁfék |§bt$gﬂcbyyrh:tge.leq 'tr’é'?rg%htg% ﬂa? e (bl 15a r%]'ﬁjlatb‘é@ reagent

necrosi s fact e use the treat
pfevidus|y emiptoyiedg

The 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-
ajpyridin-6-yl)sulfanyllbenzyliurea provided by the invention is an inhibitor of p38
mitogen activated protein kinase (p38 MAP kinase), particularly p38a. MAP kinase
and consequently inhibits the production of interleukin-1 (IL-1), interleukin-8 (IL-8)
and tumor necrosis factor (TNF). It may be useful the treatment of the following
conditions:

e Treatable obstructive, restrictive or inflammatory airways diseases of
whatever type, etiology, or pathogenesis, in particular an obstructive,
restrictive or inflammatory airways disease such as:

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,
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conditions: Treatable obstructive, restrictive or
i nfl ammatory ai rways di seases of whatever type,

W@ri00esyy2 or pat hogenesis, in particular an PCT/1B2009/050351

obstructive, restrictive or igklammtory airways
di sease such as: o asthma, in particular atopic

asthma, al brsrdise-iAates®, BHARAC BRVIBALIAHUEEE- REHMA edextrinsic
ast hma, non-atopic asthma, bronchial asthns,

non- al | er gpsthaa ﬁa@se%bmﬁtvaranrr@@taiﬁactws Wold simipguced asthma,
intrinsic 855&55%033 ﬂ oA trﬁ@&ﬁ‘%fog%ﬁ c?aQJs(éd by or associated with

di st ur bances; essen

I nappar ent bgetgsal, ﬁlrmgbyssrmbzw or V|raI |nfect|on |nC|p|ent asthma,
ast hnm, exerci se-i nduced ast hma, enotion-i nduce

ast hma, exVPPR3Y dntest rﬁVé‘dé%l%ecPrBS}C@ﬂWISr oﬁ’%&"& é(ﬁ”ant asthma or
factors, ce}@nlﬁbhcé@ggﬁ% .ast hma, occupational asthma,

i nfective asthna caused by or associated with
bacteri al , bfancyal hypemtaspoasivitpto enviesnmertat agenmts;

nc ent st ma, whee nf ant s ndr o
br oneh a1 DS s SROSEY ofrwiev Rt Siileay i patogenesis, in

ast hma; ?él‘?l@ﬁfé'rmseﬁé’@r%l IABRACS HYihi¥, t|9erenn|al allergic rhinitis,
environmental agents; o rhinitis or sinusit of

what ever t pgrenneli ilirs;, vasomatonoféniksi sostrrnasal drip, purulent or
particul ar seasoge%ltlgal I ﬁr gi.c rhi n| tis. erennl al

Bl lergic rAPTRICET sEHslsy afuterintipdic iifedy sthmoid, frontal,

rhinitis, pestiRasrispiehsid fmigidignt or nonpurul ent
sinusitis acute or chronic sinusitis and et hnoi d,

frontal ,0 na&rqni%op@trwlvsmgnarysdIﬁaaw |(@OP_<D)C shesie obstructive

Ot et VBB BAR 108 e R e i ppggse (cORD)

ai rways di seas®all Calays obstruction of whatever type, etlology, or
pathogenesis, in particular chronic bronchitis, pulmonary
emphysema, bronchiectasis, cystic fibrosis, bronchiolitis obliterans,
bronchiolitis obliterans organizing pneumonia (BOOP), chronic
organizing pneumonia (COP), bronchiolitis fibrosa obliterans,
follicular bronchiolitis or dyspnea associated therewith;

o bronchitis of whatever type, etiology, or pathogenesis, in particular
acute Dbronchitis, acute laryngotracheal bronchitis, arachidic
bronchitis, catarrhal bronchitis, croupus bronchitis, chronic
bronchitis, dry bronchitis, infectious asthmatic bronchitis, productive
bronchitis, staphylococcus or streptococcal bronchitis and vesicular
bronchitis;

o bronchiectasis of whatever type, etiology, or pathogenesis, in
particular cylindric bronchiectasis, sacculated bronchiectasis,
fusiform bronchiectasis, capillary  bronchiectasis, cystic
bronchiectasis, cystic fibrosis, Kartageners’'s syndrome, dry
bronchiectasis or follicular bronchiectasis;

o pulmonary eosinophilic syndromes of whatever type, etiology, or
pathogenesis, in particular acute eosinophilic pneumonia (idiopathic
or due to drugs or parasites), simple pulmonary eosinophilia,



10

15

20

25

30

or small airways obstruction of whatever type,
eti ol ogy, or pathogenesis, in particular chronic

whe@nodtet: s, pul nonary enphysema, bronchi ect asPGI/1B2009/050351

cystic fibrosis, bronchiolitigoobliterans,
bronchiolitis obliterans organi zi ng pneunoni a ( BOOP),

chroni c or pgatfigrs9 spRetommel ardlisd) . pdirenRaR} obbsingphilia, chronic
fibrosa obliterans, "follicular bronchiolitis or .
dyspnea asSo¥napilic t inesmama, oallrrgitc hbranchepulipRiasy ermycosis,
type, etio : 1S, d LC c )
pe. et 1 bR pRAAIATBENS adebrleds ThBPARS Eirg Strauss
arachi di ¢ byrafrohie drsidiopatte hppérdosmaphilicisyndrorepus
bronchitis, chronic bronchitis, dry bronchitis, .

i nf ect i susink@Hiialt iuegbdisrases i(LD)pPb MRy fibrosis of whatever

bronchitis t ap; C . £P1-06 96! [k
and vesi cu}ygr%’ %?@# 7%2@38%?@%% i ﬁgcﬁg@?giag?ﬂ%gmgé)r%lmonary
type, eti ofilbggis, wrylogehmyébessirgg alveqbidist fibrdsérg alveolitis, ILD or
cylindhc bronchi ectasi s, saccul ated bronchi ect asi s, :

f Usi f or m bPURIHIAR L 18108Ts CafR0Cialeg MilBncRNBEEAG sissue disease

cystic bro%{e@ﬁka@ﬁ%s élgﬂférﬁatﬁisf%f(?ﬁix%d SS9 elissue disease,

syndr one, bronchi ectasis or follicular

br onchi ect pelysyositisul sermatpreyesitiso pHpjbrgenss/ ngdyoeiesnenf systemic
what ever type, etiaql or_ pat hogenesi s, .1 n . "
particul ar g‘ﬁ‘é’i% S’eo?ﬁ?%ﬁﬁﬁrﬁ‘?’c_rbﬁaﬁl% Fa Etr“mt'gbatqﬁu@l o|1nterst|t|al
due to drugse@hoRRl a@)IP§s)destuiiveulinefgtdal pneumonia (DIP),
eosi nophili a, Loeffler's syndrone, tropical pul nonary

eosi nophi | FEENUKINBIOUE eodiNtbphidiseagtheunsaic@idasis.er gi¥egener’'s

br onchopu, SRRIYRAKERS eidAgig e PEARERARY BBY Frinuiomatosis,
hypersensitivity pneumonitis, extrinsic allergic alveolitis, silicosis,
chronic eosinophilic pneumonia, lymphangiolyomatosis, drug-
induced ILD or pulmonary fibrosis, radiation-induced ILD or
pulmonary fibrosis, alveolar proteinosis, graft-versus-host-disease
(GVHD), lung transplant rejection, ILD or pulmonary fibrosis due to
environmental/occupational exposure, BOOP, COP, bronchiolitis
fibrosa obliterans, follicular bronchiolitis, idiopathic acute interstitial
pneumonitis (Hamman Rich syndrome) or alveolar hemorrhage
syndromes;

o pneumoconiosis of whatever type, etiology, or pathogenesis, in
particular aluminosis or bauxite workers’ disease, anthracosis or
miners’ asthma, progressive massive fibrosis (PMF), asbestosis or
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
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;
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syndrone or idiopathic hypereosinophilic syndrone; o
interstitial lung diseases (ILD) or pulnonary fibrosis

woooslgticev er type, etiology, or pathogenesis, PEI/IB2009/050351

particul ar idiopathic pul nonary fibrosis, crytogenic
fibrosing alveolitis, fibrosing alveolitis, ILD or

pul monary BsHIFARNS dmabﬁmhﬁté%ﬁ%@%tld@;ﬁ | 65 pathogenesis
di sease (SP/st em c | upus erythematosis, m xed

connect i veleadig i@ &:ﬁpé,r@é@@ pnsqumy@sorta@watlon pneumonia;
der mat onyo o
scl eros:gs/ §|\,g %}rg erm %ﬁ%ﬁ?{&g}?&/ﬁ%% ??’?y: of,Rgifyegeness, in

interstiti Qdartllcnl%mlmmlemdeldlo?)the desupieomdistiy of idiopathic pulmonary
interstitial pneunonia (D P) granul omat ous | ung

di sease, sBPEEPHIEEPLS. \:@ﬁ@ﬂéf COHRGO8 US| 19, drugs or other
hi stiocyt ."?k(\?/t_?@ﬁou%aﬁg%tgarbl\%d?&] 'heﬁf&mﬁg%”?tsgééléted with HIV or
| | I"'ergic

hyper sensi monitis, extrinsic
al veol i ti sbhose Ima:rwwstrartsip)iajmcor aaismmphelaltzeqﬂaehemdrmage (e.g.

| ynph | to d duced | LD : ,
(b ool s, CPASHCA RN WG ORI [6PU e RS, Sgadpasture's

al veol ar pé)%cﬁbﬁfés'Weg{Hn%frts éﬁiHém%%ls d'rﬁl%ﬂfs,%oplc polyangiitis,
(GVHD), lung transplant rejection, ILD or pul nonary

fibrosis dGBUt®SEAUES sSynaoNs, /pwcupmnuoegloremmeerltls)
CCP bronchjoli.tis fi grosa obl i t.er ans,

BOOP,
Fol I | cular 26y GREAT BN {dyhy POpRPANC Uit e

interstidi @d)uglﬂ%#nﬂ/ﬁbfév%r(t'ybm@ﬂlo%g@h Sy petrehesk in particular
al veol ar henorr hage sgndrones pneunoconi osi s of

what ever tgdpm)atférpuczﬂug VoI GRUghaagregEted wath gastro-esophageal reflux

part i cul ar jabLol nASERD)! BRIGK!  SroMBRF" fypdl R8RS Ssivity, asthm,
COPD, COLD, COAD, bronchitis, bronchiectasis, pulmonary
eosinophilic syndromes, pneumoconiosis, interstitial lung disease,
pulmonary fibrosis, aspiration disorders, rhinitis, laryngitis or
pharyngitis;

e anaphylaxis and type 1 hypersensitivity reactions of whatever aetiology;

e atopic, allergic, autoimmune or inflammatory skin disorders of whatever
type, etiology, or pathogenesis, in particular atopic dermatitis, allergic
dermatitis, contact dermatitis, allergic or atopic eczema, lichen planus,
mastocytosis, erythema nodosum, erythema multiforme, benign familial
pemphigus, pemphigus erythematosus, pemphigus foliaceus, and
pemphigus vulgaris, bullous pemphigoid, epidermolysis bullosa, dermatitis
hepetiformis, psoriasis, immune-mediated urticaria, complement-mediated
urticaria, urticariogenic material-induced urticaria, physical agent-induced
urticaria, stress-induced urticaria, idiopathic urticaria, acute urticaria,
chronic urticaria, angioedema, cholinergic urticaria, cold urticaria in the
autosomal 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
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m ners' asthma, progressive nmassive fibrosis (PM),
asbestosis or steamfitters' asthma, chalicosis or

W0 koppIsdizease, ptilosis caused by inhaling theCHUB009/050351

fromostrich feathers, siderogys caused by the
i nhal ation of iron particles, silicosis or grinders'

di seaggnjuRuRatid) Glefgiecobfircainitid Uatopns EbRfnefivitig! éhronic catarrhal
pneunoconi osis; o Acute Respiratory Distress Syndrone
( ARDSyONjHaetiMitis, @sipileat eanjuretditisersverpaldeaiiendivitigc ut e

[ ung i nj.ur what ever ti.ology, . or - ,
patho el sBlerdlSof i estveivef e fUSHY. atiatioasnasyipdy particular
eti ol pamanPrprdgtdueaRNaalIBipleadidrasit0 oRSRIE@IN@Nremitting  multiple
pneunonitis or aspiration pneunonia; o alveol ar

henor PHERSIBT what ever type, etiol ogy, or

pat.ho enesis, i.n rticul ar. nb of; e gr.o .

Porter TR el dRblaAcy isRali oheMraldGroai®. etiology, or
al veopathogenesis hiagsartiei@at auidirdgfinerhematelodied @RssPdsrs, hemolytic
agents, alveol ar henorrhage associated with H V or

bone AREMEW t PRIESHFanBN8MiIdut AURunEe@l vedll aranemia,  idiopathic
henor SSQCi d w tem_calupus :

er yt & ek roBenBa R Ane MHHInRGLCT B " systemic  lupus
gr anuetdrnaiosus Mscleiznmiac spsley@ogicidrosis, oolymyalgia rheumatica,
Chur g- St rauss syndronme, pauci - ne . . , ,
gl one%%@{@mwisﬁiss)opwgn % Qﬂ'%”@ﬁp%’ | WePREH ¢ iganylomatosis,

phar y gigiohicS acfve PeBaitd, MyasBeRla byRes, SicvBhe9¥hn86n syndrome,
ticular | h

pat hogenesi s In pa I opathi ¢ cough or coug
associdapsdhiai shrums butpimsupteagedmneftonyx btivesadiseases, Crohn’s

e spes I BuoaPE N el T EBSoe 5 B 75 MR disease,

pul Mo8arckidosis, alveolitis, chronic hypersensitivity pneumonitis, primary biliary
cirrhosis, juvenile diabetes or diabetes mellitus type |, keratoconjunctivitis
sicca, epidemic keratoconjunctivitis, glomerulonephritis with or without
nephrotic syndrome, acute glomerulonephritis, idiopathic nephrotic
syndrome, minimal change nephropathy, autoimmune disorders
associated with interstitial lung disease and/or pulmonary fibrosis or
autoimmune or inflammatory skin disorders;

e inflammatory bowel disease (IBD) of whatever type, etiology, or
pathogenesis, in particular collagenous colitis, colitis polyposa, transmural
colitis, ulcerative colitis or Crohn’s disease (CD);

e pulmonary hypertension of whatever type, etiology or pathogenesis
including  pulmonary arterial hypertension, pulmonary venous
hypertension, pulmonary hypertension associated with disorders of the
respiratory system and/or hypoxemia, pulmonary hypertension due to
chronic thrombotic and/or embolic disease and pulmonary hypertension
due to disorders directly affecting the pulmonary vasculature;

e 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
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eosi nophi i c syndrones, pneunoconiosis, interstitial
| ung di sease, pulnonary fibrosis, aspiration

wale@ongksis, rhinitis, laryngitis or pharyngi tiBCT/IB2009/050351

anaphyIaX|s and type 1 hyperseggsitivity reactions of
what ever aetiol ogy; atopic, allergic, autoinmune or

i nfl agifWﬁé?ﬁﬁto%ﬁ@ n goigaiydelts, of dahaitengbsitispe systemic  sclerosis,
eti ol ogy, pat hogenesis, In particular atopic

der naf¢ ﬁf@erféllal) €3] C@ldééisnﬁplwmé?@@d hesmatigar degenerative arthritis,
al | er%%:t% aénr‘?fprjltf%el_ﬁéﬁémarthlrlltlgh Iﬁ%l‘%ﬂ\lfec’ artr] ritis 8sorlatlc arthritis,

mast o 0sI'S dosum “er

beni ganfﬁysmsuh? aispmﬁmum gtJSrvumrmbtbrgiwoses yt/ére@waosa:ﬂnntus juvenile
penphi gus foliaceus, and penphi gus vul garis, bull ous
pemphPAGRi (SH BcHRBASR) STBYIPIoSE, akyang ivertebral hyperostosis

hepet gf&Fé'Qn%r a?éeﬁ?t iehggf@%ngﬁ‘#h@t @@g%éb&@d lafthritis, familial

conpl enent ria, urticaho
mat er I\/mldﬂerrdneenﬂ fever MpEHnobxhgyssmEroa@eruIstéMOoddtis dessicans,

4] Cas el PRIOES o NI o SUmpE Ba pigmented vilonodular

angi og is, CROADINSS Bt ¥éh"dn'd?|ﬂ§' ?emﬁ@*di'né‘r'idlbﬁlﬁl‘ ';?arnh Ndysfunction

t he autosomal dom nant Tormor in the acquired
cont asyndromiecarr ard)ritigi asaspcmted waathura/perlmmmlaar

o *baePEOSINeE L related, disprderiof MaReYer ok Bfilgy: 91 ptbogenesis,
acut e|nC|§ér%bﬁl%ﬁ'puﬁﬁ@héi?céds%dﬂrﬁhc &idrémes, aspergilloma, granulomas

cont agi ousconj uncti v lergi'c COﬂJUﬂCtIVItIS
at opi contaifjingr@osiriophds, athergm grajmlqmatws angiitis or Churg-Strauss

Con UGk, BBt oSSRl EAR) b B Gy ypscurss
et il ogitis ObprHé‘Pém#e&Y e, | tidady,i Q#' PatRdderRsys, |n particular
progressive multiple sclerosis of relapsing remtt
mul ti pﬂﬂ@rrg@atmrbgfsall or part of the uvea, anterlor uveitis, |r|t|s cyclitis,
iridocyclitis,  granulomatous  uveitis,  nongranulomatous  uveitis,
phacoantigenic uveitis, posterior uveitis, choroiditis or chorioretinitis;
¢ septic shock of whatever type, etiology, or pathogenesis;
e disorders of bone deposition/resorption, including osteoporosis and
osteopenia;
¢ |lymphoproliferative disorders (e.g. lymphoma, myeloma);
e HIV or AIDs related disorders;
¢ infection, especially infection due to viruses wherein such viruses increase
the production of TNF-a 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
including Herpes zoster and Herpes simplex;
e yeast and fungal infections wherein the yeast or fungus is sensitive to
upregulation by TNF-o, or elicits TNF-o. production in the host, e.g., fungal

meningitis, particularly when administered in conjunction with other drugs
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aut oi nmune/ i nfl anmat ory di seases of whatever type,
eti ol ogy, or pathogenesis, in particular autoi nmune

woeranodeoyyi cal di sorders, henol ytic anem a, apP@EE1B2009/050351

aneni a, pure red cell anem a, 1pdi opathic

t hronbocyt openi ¢ purpura, rheumat oid arthritis,

syst egi %hbid%u%reftb/é hesebestSef Sgbehneeyemst s¥@LBAYGs infections,
sclerosis, ool gia rheurmati ca, dernmat orry03| tis,

pol ynmlﬂdtlng bugar@aﬁbh@lnteﬂutgg pQWghélﬂS degr Aolyrovein da). dmidazoles
chron a at aray

St eve{]é;g 3 %Ldﬁﬁ@ﬁ%l% Olécton%zolréyarﬁ c%ﬁﬁlk@es I691?!’1‘&1@}"\’«atoctonazoleh triazoles

i nf | agergt ﬂlﬂ@brhm»ﬁd addaﬂ*aﬁaﬁoleﬁbnbmrﬁplﬁbt@ﬁame (e.g. Amphotericin B
ulcerative colitis, endocri ne oogt hal nopat hy, G ave's
di sead®d ligasQrBrlAyBIPEOtesICBYian chronic

hyger @@%béét}éhélymf&ﬂgﬁg % e‘i | fre tBrrh?&LB’a(cPétjl drft tl%(b%rculotss

cirrh juaveni es or es nel
|, keratoconjunctivitis sicca, epidenc
ker at occ?wg_unct ivitis | omerul onephritis

1e D Bt PETs FhabbrL e g: bisFaloerdrhidrerghenyl)-1 -

hEisRBEs NIRRT 22 12 ARGk R RPN ERRR 2, diipzolola. 3
ajpyadist6-yl)allfanyipedzdpase pmdltled putheoimaeptidon Ynerséesordn referred
' skin, di sorders

Rt HmatiGPOUHO REI LA (abpe R MG 6g ggyeut will generally

B i Cﬁd?ﬂlhisté’r%dpaéé‘o%enﬁ)‘?mlatldh PR t h§3BitigrO! WRECTEHES or more
colitis, colitis pol ?/eosa transnmural colitis,

pharenaadulicalileicceptable exeipients. dibedsem( e&xylplenpulsmam yerein to

gé? {pt :&@é rﬁg& gﬁﬂgﬁﬁ\é?ﬁ?ﬁ ﬂﬁqﬁgg;@tpig%gg)}f ér% invention. The choice of

BYGISiehE sl @a |atgextany d¥satlSn TEpRkS 806h @8, theYldraaaay mode of
hypertensi on associated wth disorders of the
administration, the effect of the excipient on solubility and stability, and the nature

of the dosage form.

Pharmaceutical compositions suitable for the delivery of the compound of the
invention and methods for their preparation will be readily apparent to those
skilled in the art. Such compositions and methods for their preparation may be
found, for example, in Remington’s Pharmaceutical Sciences, 19th Edition (Mack
Publishing Company, 1995).

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.

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.
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respiratory system and/ or hypoxem a, pul nonary
hypertensi on due to chronic thronbotic and/ or enbolic

waele@easssiand pul nonary hypertensi on due to di SBCTEB2809/050351

directly affecting the pul nongry vascul ature,
arthritis of whatever type, etiology, or pathogenesis,

LiqurRarfbireulbaong NeSIIBE s Gsgirisirist | Solutisiseosrlps tarsd elixirs. Such
%gutY tart hritis, pyrophosphate arthropathy, acute
g

ianspmey e [mpIPxed @r Blare in rafianmiesd ywapsules and typically
?(5%55’5@ caff (?trhtci téiarﬂélﬁo%ﬁére%t%ﬁ&e%)ﬁ%ﬂm&g @ycol propylene

sor ystenr ¢ Tupus

giotyimrsihyicelluldee met camoﬁableSorl sarsd &MeC 0B Cheeoemilsifying agents
scl eroderma), sarcoi dosis, g) gia rheumati ca,
a@‘y@ﬁe?%P?OG'nSr pgents; diayids éft‘PlﬂB'QnarrtnﬁVr alsg, b@yrrrepared by the

ﬁ%ht"u'trén S IrEefo?te'x‘é?n erhta‘ SachRgoriatic
art |

ritrs, ankylosing sp tis, cervical
spondyl osi s, vertebral arthritrs juvenile arthritis

ﬁgﬁgql:clggf)ggrlr(iseﬁ aqeeg}qyeér?{)goﬁtzaireggg %legalﬁn ting tats?grrs%lolving, fast-
§|‘1éﬁﬂé§’r%‘ﬁn d&@%gé‘%ﬁﬁg &id st itfosd %@sbh@éd in Expert Opinion in

Med |terranean fever, hypernobility syndrone,

Sberapehtin faitents, He ) B8M986obY diatmani Sinend2081).

pal i ndrom ¢ rheumati sm pignented villonodul ar
synovitis, relapsing polychondritis, tenporomandibul ar

P8t tabttsddsagkl forms YdseitnPbn AosB! tHe SorApeaed of 8fé ivbRtion may
hyperli pi defi a; an eosi nophil-rel ated di sorder of

Wﬁé’@ oy haveighti %6Itodp weighp & RbHene@sage form, more typically from
BVdigf % Mggﬂ?s%’oﬁﬁ%'db%% bl by syndr ones,

asperg anul omas” con alnlng eosrnophrls
aIIergrc granulonatous angiitis or Churg-Strauss
syndr one, arteritis nodosa (PAN) or systenic

e @Agition; rtféf”@ ganenafly; cConin; @ | S'Btegﬁﬁétt RIop Of disintegrants
Fe Wi, BB RORIRSIA: DA CEMBERGbS. cacium
carzbbxynnethyl cellulose, croscarmellose sodium, crospovidone,
polyvinylpyrrolidone, methyl cellulose, microcrystalline cellulose, lower alkyl-
substituted hydroxypropy! 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
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,
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 glidants such as silicon dioxide and talc.



10

15

20

25

30

i ridocyclitis, granul omatous uveitis, nongranul omat ous
uveitis, phacoantigenic uveitis, posterior uveitis,

W@b@wpoysdizi s or chorioretinitis; septic shockP@f/B2009/050351

what ever type, etiology, or pqghogene5|s di sorders
of bone deposition/resorption, including osteoporosis

W%@éﬁe%@ﬁ?%bﬁace |a)z§fﬂ§‘9€éﬂb'rﬁ @bl*n‘pﬁsélﬂ‘@ﬁrﬁ aer weld®t 9o to 5 weight

/ynghona nyel onma) or Al re ated di sorders;
Pmpethe tﬁbletegﬁéalwlan;s Maveeamprsaiirem 8.2 weighiviret saight % of
1?b&hruses i ncrease the production of TNF-a in their
Oor wherein such viruses are sensitive to
upregulatlon of TNF-a in their host so that their
lication or other vital activities are adversely

T Igts also gangrally enERIN il WRMHCARS SHCh PSaMASNSEIUN Stearpley calcium
§tre%%téh irff gié%rg%mwrﬂg?tﬁg g)l'"er’rﬂarateH'avldzmli?tﬂijeé"gy magnesium

cyt onega ovi rus adenovi ruses
sieapes with mmenlaUcyﬂlsng)hﬁepEHbcmtergeilMaIHecpHmrlse from 0.25

si mpl ex; ast fun nfecti erei he .
et % tor {5 aioft Yo ciibetanly FoM B Gt Sty Weiahs % of the
f@bigl i cits TNF-a production in the host, e.g., fungal
meningitis, particularly when adm ni stered in

conjunction with other drugsof choice for the

DHER v e S8 TBBaaS o Ao DB Giaibiatls ( Ffpuring agents.
Falounng dydbts, pretelaanlesan@ taste PhSKindBgonte.

econazol e, m conazol e, and ketoconazole), triazoles
(e.g. fluconazole and itranazole) and anphotericins

i I h G ; ; 0
£S5 RS A 105 o5RORUE) B G H66l B weignt % 1
ayonb@ aightrot biheeG ditans iabout 0 weight % to about 85 weight % diluent,
from about 2 weight % to about 10 weight % disintegrant, and from about 0.25

weight % to about 10 weight % lubricant.

Tablet blends may be compressed directly or by roller compaction to form tablets.
Tablet blends or portions of blends may alternatively be wet-, dry-, or melt-
granulated, melt congealed, or extruded before tabletting. The final formulation
may comprise one or more layers and may be coated or uncoated; it may even

be encapsulated.

The formulation of tablets is discussed in Pharmaceutical Dosage Forms:

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

The compound of the invention may also be orally administered in the form of a
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,
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The polynorphic formB of L/-[3-tr”~-butyl-1
-(3-chl oro-4- hydroxyphenyl)-1 /-/-

W@00ape615- yl ] -/ V-{2-[ (3-{2-[(2- hydroxyet hyl ) seCT/EB2P9(50351

henyl }[1 , 2, 4] t hazol o[ 4, 3- 19

a] pyridin-6-yl)sul fanyl]benzyl }urea provided by the

anyeplisen drhemessifdrt rvﬁc@éﬁﬁ-%dd?fgﬁﬁ% gentameo4ndoRent. Some

the invention) may be administered al one but wll

gemepaenty aishetpmmilaticn ma@ypereringnaig tengne function.

association with one or nore pharmaceutically

acceptabl e excipients. The term'excipient' is used

Mee €ilm-foomidgswiyrher may bengslediedftoratnatiral pelgsaduharides, proteins,

conmpound of the inventjon. The choi ce of excipient ,

Qf Byntpgtie hydragelleidecaid iscyried!ly Presgit dp he range8-Qihie 99 weight

art I f Il St ' ot he effect of the

‘Z’Xéﬁ%@gk?mg(&gﬁﬁhgb@ﬁg?}f@gé 02‘?’3@5? i/%'y, and the nature

of the dosage form Pharnmaceutical conpositions
itable. for the delivery of the ¢ ound of the .

DR RIS G HarrgeelS B BRI pF CBRsaboIgHTO8 POepts. favourings

éﬁ@%bdur?é’rﬂ?dr%@?s,tﬁ?e&m%vééﬁis'a\i%ﬁyi§ﬂirﬁd1§tir?§{ bge4CBooling agents,
conpositions and nmethods for their preparation may be

tosatyentsor(inskghing eqils) n eRectienfs o buikimh aagenteutantisfioaming agents,
Sci.ence, 9t h Editian ck Publ i shi ng Conpany,
i@@%ﬁ gnt%r?éqoit@ oUIRF < oP qé%/&?'nventi on may be

adm nistered orally. Oral admnistration may involve

swal | owi ng, so that the conpound enters the .

béesr i aceytprnes Witthdhe ipvemiarcare dypisally infgprned by evaporative
M Ni at | Ve: y b [ t

GHTAS 5P AT S, SOBBLSHOPY (MRl WARFRTBGHE or aper

Foismuapbealtmesivid dtyirgy dwen or innanypicsity acombinetttoater dryer, or

solid fornmul ati ons such as tabl ets, capsul es

BY Eg7RidnyYNg £ vAeuuR ¥¥ing i qui ds, or powders, | ozenges

(including liquid-filled), chews, multi- and

nano-particul ates, gels, solid solution, |iposone,

Solid formulations for oral administration may be formulated to be immediate

and/or modified release. Modified release includes delayed, sustained, pulsed,

controlled, targeted and programmed release.

Suitable modified release formulations for the purposes of the invention are
described in US Patent No. 6,106,864. Details of other suitable release
technologies such as high energy dispersions and osmotic and coated particles
are to be found in Pharmaceutical Technology On-line, 25(2), 1-14, by Verma et

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
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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films, ovules, sprays and liquid fornul ations. Liquid
formul ati ons include suspensions, solutions, syrups

w@pweddext rs. Such formul ati ons may be enpl oyeRCEBB2009/050351

fillers in soft or hard capsu?gs and typically
conprise a carrier, for exanple, water, ethanol,

pol yet hyl ene gl ycol, propyl ene glycol,

met hyl cel | ul ose, or a suitable oil, and one or nore

Bﬂ[ﬂrgEWI f@@méb?élﬁﬂ§ arl/ typicali p@mﬁ% ZOBHiI0S Wi dnay contain
Ia%l@“élnfst %19(?? ag@é t§| 5§’rbpﬁ&c?rraf faﬁg bl&¥f|e .HS fargents (prequral?ly to a pH

rec I on O examnpl e om a

Eﬁhﬁfomm@?ldmtpfortsfwm appMatMSmyahsy beemoee duitably formulated
fast-di ssolving, fastdi sintegrating dosage forns such
a8 a pissite AesAqUseYs| sPIEigiPf 28 [Mred IoRMTIRePapisgdi ip conjunction

E%néuslt e]vergélla suthlag %ﬁbedgg dﬁﬁn@eé‘% en (2001 )

osage forns I ng on dose, the
conpound of the invention may make up from1l weight %

gﬁ%ﬁ)’ﬁﬂmﬁ %5@&%@&%&{ 8%alf%tlfpﬁé%g§5§ge ﬁ%%}qﬁ%ih%sf{o?rgxample
%ggyébrﬂrbatbﬂmn%? rS%ﬁgﬁ ak! dc&%ﬁl%h@daughé'é!éﬁ@érﬁnbharmaceuncm

' es of disintegrants include sodi um starch
@@mtﬂt@sefyelblcmvwmcz:mobewmdhpIth@ertl ul ose, cal cium
car boxynet hyl cel |l ul ose, croscarnell ose sodi um
crospovi done, pol yvinyl pyrrolidone, nethyl cellul ose,

FbETGIEtiyss 3ot barereetdl léd@rﬁﬁbstrbﬂ@ﬁfméil e fathfiatedt®doe immediate
hydr oxypr opyl cel |l ul ose, starch, regelatlnlsed starch
u

and/os savdifiedirglansee queﬁﬂq selegse tingudes idelaypdarausiingd, pulsed,
SO R S 8 LR e venton

Biaydss foraiutated $5 @sokd, aidnyl agsidortthixotrppict liouidh éi aceministration as
gqualities to a tablet fornul ation. Suitable binders

ﬁ'ﬁdmﬁl?é‘t%" geset praviding proditied Eﬁ'%@@ ofjH18:€9RPOERE &f dhe invention.
{abﬁ% fd g &l }’cgrglnuéat%tsu Tl 4rey2baRld StéHiE®and poly(dHactic-

yvi nyl pyrroli
coglycohc)amd (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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pregel ati ni sed starch, hydroxypropyl cellul ose and
hydr oxypropyl nethyl cellul ose. Tablets nmay al so

w@owase1li | uents, such as | actose (nonohydr at BCT/IB2009/050351

spray-dried nonohydrate, anhygpous and the |ike),
mannitol, xylitol, dextrose, sucrose, sorbitol,

berﬁ@l@h&ﬁé ﬂir'tbﬁ@apﬁéﬁnlﬁlﬁﬁéﬁonsmay% BRAURItERE Be GRhfddidite and/or
phosphat e di hydrate. Tablets may al so optl onal |y

Bwdifiads erelepseac Medified erelgase s indludas adelsyed, urﬁusé@!n?d oulsed,
SR gé}ge%gjl é%@if?mﬁp\ﬁgepengasg i dants such as

silicon’ n'present, surface active
agents nay corrprlse from0.2 weight %to 5 wei ght %of

the tablet, and glidants may conprise fromO0. 2
%?ocqm%lﬂ%td%h@f invieation prast a'%lﬁ%@”ﬁﬂ‘@@%‘éd@?ﬁ%%ﬁ”y or by

&ﬂ%‘a"ﬂoﬂ lt&t%élfé/a?ﬁtﬁesfb‘?ﬁ 8153 earﬁ'tﬁ?F Aidhe, A ﬁ'rﬁmture for

stearate,”’zinc stearate unar at'e,
exa«hpieesnoeﬁ dmgbiesdumtlstleahoae;eomad1 as ouxedndoapoylent particle, for

SEATRE. ixgtrn BaphRaoTa DlgRercnRy. RSP AR Bpm a dry
b&wdeMping[dr /%%faﬁ B@rdsépé&‘ay frgnh‘%rpr@%&*lééoecdrﬂgﬂn@ff pump, spray,

I ngredi ents include anti-oxidants, col ouring agents
atoaviserr (mgfeigbhyt@j amrwermng/e@canbyd@ﬁyeamtmgroduce a fine

g Of In%ﬁy@%' any %S)\Lwemquﬁ&%gbg%g tagﬁﬂ%ﬁ” rp?(g)ra/ellant such as
bHMWHetrfaﬂm%Poéb@ﬁe & wai ght3 §@tembmibro gﬁﬁﬁlengr %tranasal use,

di luent, from about 2 weight %to about 1 %
ties inesler afmay @emATisemeatRAdNESPS \gaght 106 LxaHIbet chosan or

gﬁr@@%@; H.Léﬂg@;rﬁrﬁg%t,on |ﬂkﬂ18tforwt1 I‘ngsc{rg%or r?r%ﬁp eosr?‘f)gwder inhaler

er ac mta
fEadDbatticblaellyqﬁefyrrqubtmco‘fﬁemf/eﬁyl ends may alternatively

be wet-, dry-, or neltgranul ated,

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 -leucine, mannitol

or magnesium stearate. The lactose may be anhydrous or in the form of the
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melt congeal ed, or extruded before tabletting. The
final formulation may conprise one or nore |ayers and

worego9oesetbat ed or uncoated; it may even be PCT/IB2009/050351

encapsul ated. The fornul ati ongef tablets is discussed
i n Pharmaceutical Dosage Fornms: Tablets , Vol. 1, by

Monb??@l%ftémbréléﬂablly thacaen Obrcslitdbrk keicipidiety Wellse dextran,

he conpound of the invention may al so be
BlugPse. Makesh, SORIta, Xyital Hsugtesen Bicrese:ang trehBloseor al
filmfor human or veterinary use. Such a filmis
typically a pliable water-sol uble or water-swell able

Ahsuitabid soldtsraeniudatiornor @beW@k&n@ol‘rﬁsﬁrdjswgiél%%ﬁbhj/dt@dynamlcs
or nucoadhesi ve and typi cal Ify conpri ses the conpou
tx PEckicend dingi Bt raay|qq&1,taler FﬁrﬂgﬂtﬂaFQ/@QFﬂg gf H“%&Qanoé'”d of the

E‘?{Eﬁﬁ‘?‘ﬁ pef deROhAHd e Bbtga%pbﬁ'v%ﬁlmé rﬁéy?‘@gwaﬁgm 91 to 1001 A

ier, a viscosity-nodifying agent
Spial cforrpuiaaennsmfy tomprise nileacoompoomay p‘értlherinvemiliw propylene

G01R0k SE14 B S0 2901 SPORBIeMaTBisb ARGt EroIv s which may

n I
YRR ol 1 RIS IB M ABNr ool

range 30 to 80 weight % O her possible film

nts include anti-oxi dant col,qurin
S8, FRrnAcegss o aion B, Mol 5 JeroREn0RE o sweeteners,
§@H ‘é@fs)éc&haml|o@tsla@@hé§§1€@b§bun¢0rﬂb e ag68d 3o those formulations of
co-solvents (including oils), lients, bulking

ﬂr@elﬁvgntlcahmterfd%ﬂnﬁohgﬂf@gb@v{trlérangaakammmt@t@ﬁd

tast e-maski ng agents. Filnms in accordance with the
invention are typically prepared by evaporative drying

Pormhhiiatiors) Uee uis hblddrintranada daomirtisteativre  rady eb@aﬁohinu@ted to be
support or paper. This nmay be done in a dr¥>| ng oven

frnRdiate @g(qfampg|f|§dcr@,lﬁﬁs1¢egs®gafcgrem@p SLA. MOdIerd 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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by freeze-drying or vacuumdrying. Solid fornul ations
for oral adm nistration may be fornulated to be

WO pave9sstz and/ or nodi fied rel ease. Modifi ed rRCEHRE09/050351

i ncl udes del ayed, sustained, pglsed, controll ed,
targeted and progranmed rel ease. Suitable nodified

FrRisRmge dieavailadlihpmdir stdbfitpybPases il fanyher ithe effbiePRentioned
are described in US Patent No. 6,1 06,864. Details of
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energy di spersions and osnotic and coated particles
are to be found in Pharmaceutical Technol ogy On-line ,
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chewi ng gumto achieve controlled release s described
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Into an internal organ.
thmrwdcﬂeadtriradmwbsbsed |asnanmyX|beryvaa®d|t|\Vee iientasaay eawies,, diluent, or

arter intraperito i ntrat hecal ,
S A3En ey MBSt commaRy Ut ion thedh iiueay pse alpha-, beta- and
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uit abl e devices for parenteral m ni stration include
Ac02518 Aot YOy 98120 edeedl ) injectors, needl e-free

i njectors and i nfusion techni ques. Parenteral
formul ations are typically aqueous sol utions which my

Fonba@mmistatidt ®NM$maH Patiahtss #hé fotalCadilodost ot Be @m ound of the
buffering agents (preferably to a pHof from3 to

ientiern wilk dyaicallypbpe dathe fiande IQeQD?rrmg/lma tord 08 @gmga@@@endlng, of
é@fl’ég, 6?1 e ‘?r?ocgeeaf Sﬁﬁwllrﬁstpé’tfbna%%%%lSo%llytdo% r% % Ié;dmlnlstered

ormto used In conjunction a Suli

inesinglecos dividers deses ahd, may agee- bh%lmhedlscrﬁhen, fall outside of
paration of parenteral fornulations under sterile

E’@ntdptcﬁb‘iﬁ‘gefgﬂ’e%?ﬁ%ﬂ‘e by |yophilisation, may

readily be acconplished using standard pharmaceuti cal

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 Hs and Hs antagonists; (iv) o4- and ap-adrenoceptor agonist
vasoconstrictor sympathomimetic agents for nasal decongestant use; (v)
muscarinic Mz receptor antagonists or anticholinergic agents; (vi) PDE inhibitors,
e.g. 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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techni ques well known to those skilled in the art.
Fornmul ati ons for parenteral adm nistration may be

wWo o0oadsstzd to be i medi ate and/ or nodi fi ed r ePEEBR2009/050351

Modi fied rel ease includes del gyed, sustained, pulsed,
controlled, targeted and programmed rel ease. Thus

degﬂlﬁspénﬁb@ehwmﬂ’lbmﬁné\t@w katifiey: nilipheEt@hoR necrosis factor
solid, sem-solid or thixotropic liquid for

mﬁNth)atagﬂnta,s &iil)i rasihesiosd heprsulgr oViikitarg  including  VLA-4

BB B0 [EVER BB S SO b0 R0 Bfmosumpressve
ﬁémbs(WW)dlnﬁfﬂuﬂbf§bf mafik it6abprodses MMIPs; R tachykinin NKj,

m crospheres. The conpound of the invention may al so

DK NKstree%mOt aptaganisis;t (xviihelastase nhibigssiskix)iadenosine Az,
qu%‘,reg?ép %ggﬁlg 8 éﬂ‘glit{ays o‘fy@Jrogg %or(f&ﬁb ?%dﬁ’@&g‘ur{o%r that act on

gebathirenec &@n@% ODDtaERRlsts; GitE) hitdiuRBEE b5 the NFk pathway,
dressi ngs, foans i [ms, skin patches, wafers,

e;gpugm @hlmmg@gm)ﬂnm@gtor@mdyg@lgngmnahng pathways such as a

TS PR 0 oy AROBREEE LR S LB Y Bl clossed =

ARicoBkias Wn ammmwwt(rx&l/ptaunbuoﬁbycg(mn Hmlofemﬂﬂblt@rrse (xxvii) PI3
| ycol and propyl ene glycol. Penetration enhancers nay
igape dohibEeE; duxViiik e GMFSt%,xaﬁ@I(éﬂX)l duphHompasirids, agge as P2

eodidhs g drea s M Pkl ol BRBAR  Blsfeiko ps of suen

Mergpastio opguras | Q’fhlud@nt(@Phgrueat:(SrtlcQét@ﬂﬂéQOHﬁSI@rtlcular inhaled
sonophore3|s and m croneedl e or needl

gyraeritieesteranys wWiihojeseeed sy stemis side gﬁeq‘.tg,rﬂﬂnlg@lid@ngrlamcmolone
FeEih R SALAE LB Ao T IREPHIR Sl 2sffe oromonate
cicdsodiele, dxabaynedmet&mteafumwte (o)l medcarirootM pidcegior antagonists or
gr?trl&eﬁlﬁgrg?ggggﬁt% |F10 nge% |rp?atrop|um salts such as the bromide, tiotropium
salts such as the bromide, oxitropium salts such as the bromide, perenzepine and
telenzepine; and (c) B2 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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The conpound of the invention can al so be adm nistered
intranasally or by inhalation, typically in the form

W®@2009/0986y2 powder (either alone, as a m xture, PQF/I1B2009/050351

exanple, in a dry blend wth gct ose, or as a m xed

conmponent particle, for exanple, mxed wth

Bher rh&iti Bi Particsdeld fftaplroseadmibhistera 'dtﬂérérﬂ%s@g@fﬁbrms for

powder inhaler or as an aerosol spray froma

pxareples | @@l @btwtnﬂrﬂ@teralpdﬁ’@ag%ﬁoays &@omideinistering the separate
y .an S n rolyydgpd SiH

é%gég.gégéf@t‘ dﬁte?e'at etfoslaﬁe Qnt%lr\ﬁa% vé}t hBlo t’t'??t{ﬂgg separate

thepusitions agsinbt ajres a:mr@et | iﬂot as§|st:fbcﬁﬁplilancé, ,thé kit typically
2-tetraf] uoroet hane or

comprisesy direstians der @Eﬁb'ﬂiﬁtﬁét'oﬁiz?f”dl AtayaR@seoviged, withea so-called
HE*MﬁQ Jigy conprise a bioadhesive agent, for exanple,
tosan or cycl odexthn. Adm nistration in the form of

a dry powder froma dry powder inhaler is a

articul arl eferred formof delivery. The
Eﬁﬁgggﬂﬂ%ﬁﬁéﬂgkﬁainer, punp, spray, atom zer or

nebul i ser contains a solution or suspension of the

conpound of the |nvent|oP conpr|5|ng, for exanple

agent for dlsper5|ng solub|I|S|ng or extendlng
rel ease of the active, a propellant(s) as solvent and
an optional surfactant, such as|sorbitan trioleate,

on, the drug product

is mcronised to a size suitab pr del ivery by

i nhal ation (typically |ess R crons). This may
be achi eved by any appr r| & donmi Rut i ng net hod,

such as spiral jet mlli flutp bed jet mlling,
supercritical fluid proceSS|ng|to form nanoparti cl es,
hi gh pressure hoanenlsatl ray drying. Capsul es
(rmade, for exanple, fr e I%g at|n $s

hydr oxypr opyl et hyl cel | ul'é&e)HsC

To a solution of 2-chloro-4-iodophenol (351.2g, 1.38moles) in toluene (1750ml)
under nitrogen, was added triethylamine (168g, 1.66moles),
dimethylaminopyridine (8.5g, 0.069moles) and chlorotriisopropylsilane (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, CDCl3): §=0.98-1.12 (m, 21H), 6.65-6.68 (d, 1H), 7.38-7.41
(d, 1H), 7.66 (s, TH).

Example 2 - Preparation of 3-feri-butyl-1-[3-chloro-4-(triisopropylsilyloxy)phenyl]-

1 H-pyrazol-5-amine
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blisters and cartridges for use in an inhaler or
insufflator nmay be fornulated to contain a powder m x

w@toovkegseconpound of the invention, a suitabl e PCNWE2009/050351

base such as | actose or starchgand a perfornmance

nodi fier such as /-1eucine, mannitol or nagnesi um
stearate. The | actose nayH anhydrous or in the form
of thenmonohydrate, preferabl\y the latter. Oher

sui tabl e exci pi ents incls8e dextran, gl ucose, naltose,
sorbitol, xylitol, fructose, ose and trehal ose. A
sui tabl e solution fornul ationy'forjuse in an atom ser
usi ng el ectrohydrodynani cs to pr6duc®ia fine mist may
contain fromlng to 20ng of the|conpound of the

I nvention per actuation and tbeg¢ctuati on vol une may
vary from1nm to 100m . Aty formul ati on may
conpri se the compound of t et i on, propyl ene
glycol, sterile water, eth | @nd s@di um chl ori de.

Al ternative sol vents mﬁ%@hfhg;fge used instead of
propyl ene gl ycol incluﬂi%gly ol and pol yet hyl ene
glycol. Suitable flavo agents, such as nentho
and | evonent hol, or sweet ner%f\%yph as saccharin or
saccharin sodium may be’added to fhose formul ations
of the invention intended for inhaled/intranasa

adm ni stration. Formul ations for inhaled/intranasa

dm ni stratian - he formul ated to pe | iate .

TAp crolian rotoamy Jogiies o dexanbieor " beo ] roles) in toluene
it ea LACl ayed,; t4ai |

0ok Prlufcer R BLAC WS BodBY 24 aer LA B BifazoRdidififle (184.29,

t a2nudlesir yolomedr by ntranerN, NigichedbylogaioBexarees1 @ediagdne (16.2g,
' be determ ned by . ne of val ve whi,ch L

Hebp s s o s at€ TGy 7 BRTOIES)| 8NeoSePReg (1) odide

Pe1.8gnD 063 hRIESH). Mheamsitiid Rad Afatéd .at MOIMECURHAlE MouS After this

di vi ded doses throughout the day. _
time the reaction was cooled to 20°C, and partitioned with water (1500ml) and

ethyl acetate (1500ml). The organic phase was sequentially washed with 10%w/v
aqueous citric acid solution (1500ml) and water (1500ml). Solvent was distilled
under reduced 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 (334g, 65%).

"H-NMR (300 MHz, CDCl3): &=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-teri-butyl-1-[3-chloro-4-

(triisopropvlsilyloxy)phenvl]-1 H-pyrazol-5-yllcarbamate




The conpound of the invention nmay be adm nistered

rectally or vaginally, in the form for exanple, of a
waapposicidbry, pessary or enema. Cocoa butter iBCHIB2009/050351

traditional suppository base, obut various alternatives

may be used as appropriate. %e compound of the

invention may al so becadompi stered by the ocular or

aural route. The co d of the invention may be

conbined with a sols cronol ecul ar esity, such as
a cyclodexthn or a suita i viative eof or a

I ni mer

dhgSolw’ onofat @

pol yet hyl ene gl ycol - cont order to
i mprove its solubility,

t ast enaski ng, bi oavail abil|ty &hd/or stablllty for use
in any of the aforenentiored nodes of adm nistration.
Drug-cycl odextrin conpl ¢ for exanple, are found to
be general l'y useful f%ﬂb dosage forns and

adm ni stration route ot i ndllusi on and
non-i ncl usi on conphe =°
to direct conpl ex&tl on

be used. As an alternative
the drug, the cyclodextrin

may be used as an ry additive, i.e. as a

carrier, diluent, gres soI bhser. Most conmmonly used

for these pur poses érer@bpha-3 bet a- and

gamma- cycl odext hns, exanpl es of which may be found in

WO A-91/1 1172, WOA- 94/0251 8 and WO A-98/551 48 For

363 helChomph A cnvrarReidh s 24385% Dytadlss e i acetate
g@%ﬂ %&eroﬁﬁﬁgk%‘éé’ é@cﬁbd”@d&%rﬁeﬁﬁﬁ cﬂfbte %qu LfSy solution

our se of adm ni stration.
5 wéw/ma%%nbdhﬁén@@)ed:’hemyt|Qh1¢prefcmma¢le v(ﬂdéml Jdaéskdmoles) was
R T T
8épatatdt and e¥aheacesh Retel (1 e28ml ). rSevémnas ditilled @inder reduced

references to
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, CDCls): §=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-hydroxyethyl)sulfanyllbenzaldehyde

H

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 (2509, 2.014moles) was added as
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curative, palliative and prophylactic treatnent.
I nhi bitors of p38 MAP ki nase, such as the conpound of

w0 b@ojosssent i on, nmay advant ageously be adni ni st RCBEIB2009/050351

conbi nation with one or nore ggher therapeutic agents,
particularly in the treatnent of respiratory di seases

auelutRh BhsrepiohitAks {730%h1) WAd HE BN &t B54C F6R38-hours. The reaction
Exanpl es of such further therapeutic agents include:

vy @aleddxZiehased Ssaueptialyhweshes svith waten (HBAGEhat sodium

. ) . v . Ny h _
Aok SAuBor dhiants i, B8RRI ohg SEHHGH WeREariea by
bAéatrofdid [Hstillatioh ltd Hdavd ithé itlbi &inapourel aeceRledr, yellow solution in
ant agoni sts including HL H3 and H4 ant agoni st s;

D Ul (GRE0EDE dh ST isam A ses rencparaied Tor vield calculation

%4% rggt%yreti c agents for nasal decongestant use; (V)
scarini¢c’ M3 receptor antagonists or anticholinergic

agents; (vi) PDE inhibitors, e.g. PDE3, PDE4 and PDES
oI OBtz 52375@%?@0)%Hﬁféﬂ;&v{sg'ﬁ#xf@%ﬁi?y 4 3. 4.96-5.00
LA R N s S R A el P TR

1@

cdazaa-AdNal Y4 S %l

glﬂ%f_‘gﬂ]eﬂ”@%i -TNF-a) agents; (xiii) adhesion nolecule
rnnipitors i1 ncluding VLA-4 antagonists; (xiv) Kinin-Bi
- and B2 -receptor antagonists; (Xxv) inmmunosuppressive
agents; (xvi) i rH?i bitors of matrix metall oproteases

(MWPS); (xvii) tac RN NK1, NK2Zand, NK3 recept or
ant agoni sts; (xviii]|l eldstase inhi S; (xiXx)
adenosi ne A2a recepbQ[Zag0Ni-ShsS; N, nhi bi tors of

ur oki nase; (xxi) conp undschat act |on dopam ne

receptors, e.g. D2 agonists; (xxii) d tors of the

NFKD pat hway, e.g. KK inhibitors; (xX7i) Gtbdul ators

of cytokine signaling pathways such as a

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

(500.3g, 82%).
"H-NMR (300 MHz, CDCls): $=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.

Example 6 - Preparation of 2-{[2-(6-bromo[1,2 4]triazolo[4,3 alpyridin-3-

vl)phenyllsulfanyllethanol
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p38 MAP ki nase or JAK kinase inhibitor; (xxiv) agents
that can be classed as nucol ytics or anti-tussive;

W@ 2009/p988m2 | bi oti cs; (xxvi) HDAC inhibitors; (xR¥I/IB2002/(30351

kinase inhibitors; (xxviii) b3gagonists; and (xxiXx)
dual conpounds active as b2 agoni sts and nuscarinic M
receptor antagonists. Preferred exanples of such

t herapeutic agents inc)fude: gl ucocorti costeroids,
in particular inhapg ucdcorticosteroids with
reduced systemic side erfellts NI unisolide,
triancti nol one acet oni de, beclfonet hasone di propi onat e,
budesoni de, fluticasone propignatg, cicl esonide, and

nonet asone furoate; (b) mnug I C r eolpt or

ant agoni sts or anticholine agents including

i pratropiumsalts such as the~brom de, tiotropium
salts such as the brom de, oxitropiumsalts such as
the brom de, perenzepine and tel enzepine; and (c) b2

Bl SFpufiaPdnd B BXAMTE 5/5F0d 364 i8pigs) in dichioromethane
(250@%2 N addey @hcétbryivasnémzeneetiddg ad.b96PMBIds)NFHe mixture
may op |onall%/¢be used 1n the formof a

whar eealedt oc &G yand cegpihanple (220ml) wasradded joyer 20 minutes then
@g?ﬁn%&qgezd"ﬁ ARS8 96 2 e ol hﬂ{&u?é WA cddfed 10 5°C and 2M
npounds, WO Or nore pharmaceuti cal conposiilons, "a

tediain loytroridewal itionc@00ail nwat eldedryennd rminutdwe The organic layer
I nvention, may conveniently be conmbined in the form

f
WaR washerch Wi ivafer (800l biandislvest peis.disilled andkreplaced with fresh
ﬁe%ﬁltrﬁ'l@?to:%% g:finﬁggcg?ﬁ%%r@d?nlp?@% MBS %R’rryhvgas cooled to 5°C

conpositio one of Wi contains t
aodngoamdated fond howrethemicollestdd ioyafisation te gjeda dtestifte compound

retaining sajd_c jtions, such as a contai ner,
a?@iv&ré'k? g@fﬂ@?'&q%?ﬂ%)%ded foi | packet. An exanple of

such a kit is the famliar blister pack used for the

"H-NMR (300 MHz, CDCls): 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).

Example 7 - Preparation of 6-bromo-3-(2-{[2-(triisopropylsiloxy)ethyl]

sulfanyl}phenyl)[1,2.4]triazolo[4,3-a]pyridine

/
=N

BN\ CH
NN H,C [ ° CH,
s Si/LCH3

\/\O/
S on

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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packagi ng of tablets, capsules and the |ike.Such a kit
is particularly suitable for adm nistering different

walewageseinr ns, for exanple, oral and parent er aPCTHIBRAGPE50351

forms, for administering the ggparate conpositions at
di fferent dosage intervals, or for titrating the

@el%hﬂﬂ@s)cﬂlﬁﬁoéddéoo%elagﬁl ﬁﬁﬁut@@%@ﬂﬁ@%sul%t&ﬁﬁ&% heated at
Epl i ance, the kit typically conprises_directions

P& t Hathours. ahbe nfigpchien W@%l@l@éﬁ%t@hﬂé Qt,o’irlﬁal\l\laé@ed with 1M
E%Péé?"aﬁbd amc! ©B3f; ﬂ[‘)hV?ngﬁp s Eﬁ%npé&é]ous extracted with 2-

(rietiietiabydrofadephe08ey) (Théi sombiiad )srighaics Wera washed with
sol ution of 2-chl oro-4-iodophenaol ﬁ351 29, 38nol es)

il A%y sp@iun P‘?@S’@'ﬁ'ie) SQIHHeD. Han digdited Vygg:le,gor@glgced pressure, and
Eﬁd&%{%wgmrﬂ@e ytra?l g \%eséglﬁ% gélg%nge of 51%m| The resultant slurry was

ctidled dd 15°C saoar gqayllugtearfm 1826yrs. T h@&minbezsas colltmhed by filtration to
r for 16 hours. After thj ti the reaction was

awsﬁ@ﬁgaewr&wngcﬁﬁ { “6}460%0"9355 \/ﬁr ochl oric acid

(2M 1000m ) and the organi c phase washed with water (

1000m ). The solution was dried by azeotropic

Ui-NMRI @00oMHaf GRCE ries 0t99- 4i08e(n,h21 1), t2.87-Sodrb ¢t 1H)a8.76-3.81

B, S5 387 44 {mo 2ty 7 30 788 KhGaHYL Oar 58 (0 )y 7 5[99 (@, 1H)

1@0(371 A% (s, 1H) Example 2 - Preparation of

telt-bltyl -

[3 chl or o- 4- (trllsopropyIS|Ionxy)phenyI1-

[ -] -p a%_.p- I
-0 -. ~ e. 3 d ) ] O A PYAY N D
ReleyI][ Nt Q@QBIO %Sa ﬁ’@ﬁl 63 Qﬁlian Nén methanol
-T-pyrazol -5-am ne nol es ol Towed by

trans-N, N di met hyl cycl ohexane 1 , 2-diam ne ( 16. 2g,

0. 240nvl es), pot ssi um car bonate (3489, 2.52nples) and
copper (1) |
/O* o
N /N \ /L

To a solution of aryl bromide of Example 7 (50.7g, 0.10moles) in toluene (250ml)
was added (2-sulfanylphenyl) methanol (16.8g, 0.12moles), sodium (tert)-
butoxide (14.4g, 015moles) and [1,1’-bis(diphenylphosphino)ferrocene]dichloro
palladium (lI) (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
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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( 11.6g, 0.061 noles). The m xture was heated at
1110C for 16 hours. After this tinme the reaction was

W@owbeetn 2C0C, and partitioned with water (1BODM2)09/050351

and et hyl acetate ( 1500n1)/w;11|e or gani ¢ phase was
sequentially washed wth 10%Vv v aqueous citric acid

&@H}lbusg/n n{etﬂﬁQcﬂﬁba tAGe ViR tigsl \(olarﬁ@%ﬂ%oﬁﬁorrh@@olm was cooled

distill’'ed under reduced pressure and re%| aced
C

o hépaadgrangetme for Shaursohenisehidweas eeectad by)flér@aon to give the
T d [lected b

&tlr??r ?lbgﬁdtagr \*/ﬁnQ%ﬁﬁ&p% F@ n‘?)ou\rqgsagoa g?o:/n sgl i d

(334g, 65% 1H—NI\/R (300 I\/Hz CDCIS o= 1.14-1 .17

g }—P 28-1 39H§ Sl‘l %;P 5. 51@5,

HHNMB. (3804VIidg, CBCla) ,zoﬁ%izﬂ‘ﬁ.(gs% 1), 2193-2.9858 2H), 3.74-3.79 (t,

%ﬁ};ny%g_ ! g/ﬁt),%a?g?f.?@i‘@gﬂ@ﬂ{‘%rﬁfgﬂgs (m, 2H), 7.31-7.38 (m, 1H), 7.40-

(143 (ds o pin opBH s+7.80 @ery BPHENBBIZ.65 (d, 1H), 7.74-7.77 (m, 2H).
| -/-pyrazol -5-yl)carbamateTo a sol uti on of
am nopyrazol e of Exanple 2 (325g, O. 707rm| es) in ethyl

9 Pl'@ gr%‘tlbn W

ﬂzhérzﬂ\ml')i LA triaPbexiy 13- fﬂbi/mi|nf63r/lﬂlsallfan6/ﬂ)él5earhvl]rﬂetﬂ:éﬁamhrﬁ)

was added over 15 mnutes and stirred at 200C for 16
hours. The organi c phase was separated and washed with
water ( 1625m Sol vent was distilled under reduced
pressure and r/épl aged by n-heptane ( 1625m ). The

sol uti on was and granul ated for 3 hours.
The solid was eCt e Nration to give the

d\ (368g, 88%@H 1H NVR
N(d, 18K %I 42

(300 MHz, CB %
(m 3H), 6.45 (s "1H), 7.01 -[7.04 (d, iH), )LLZE
m 2H), 7.24-7.30 (m 2H), 8- 543 2

gs, 1||:|)|). Exanmpl e 4 ( Prel;)ar of\/é\mo Bg—cm

2-[(2-hvdroxyet hyl) sul fanv (pbepzal dehvde

To a slurry of benzyl alcohol of Example 8 (25.0g, 0.044moles) in toluene
(250ml), was added methanesulfonic 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 extracted 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): & =0.88-0.99 (m, 21H), 3.05-3.07 (t, 2H), 3.73-
3.77 (t, 2H), 3.85 (s, 2H), 7.14-7.29 (m, H).



To a slurry of potassium carbonate (362g, 2.62nvol es)

in propionithle ( 1000m ) under nitrogen, was added
wQ:200e0288p2 oet hanol ( 184m, 2.61 8nol es) as a BOI/IB20eM)50351

in propionithle (750m ). 2-Fldgerobenzal dehyde (250Qg,

2.014nol es) was added asa solution in propionitrile

Exafple 80d- hepsesaBbn 890 CALD- ickBolitgHT $3-chitfol4e@fibbpfbpylsiloxy)

was cool ed to 20)|C and seuentl aI I y vvashed W tlh vvatelr

ﬂur‘%s dri ed by

tl e conpound as
a clear, yellow solution in propionitrile (4250m ). A
smal | sanpl e was concentrated for yield cal culation
(348,79, 95% . 1H NVR (300 Mz, d6-DVBO): =3.08- 3Ci; 2GHs
(t, : (346-3. 67 ( 4.9 O-Nt, 1H) /‘\CH
7. 35- : 7. 88C d

2-[(2-{[5
sul fanyli
4 (314. g, 7 728l in propionitri
added 5- br ojropyhldi n- E-yl hydr azi ne u er/ itrogen. The
m Xture washeated at 850C for 2 hours, ™t hen cooled to
50C and ated for 18 hours. The solid was

col | ect [tration to yield the title conmpound as

a whi t 500. 3g, 82% . 1H NWR (300 MHz, CDCI3) :
B:@73.1 1 (t, 2H), 7.30-7.34 (m 2H), 7.49-7.52 (m

1I—I) 7. 73 (d, 1H), 7.97-8.00 (m 1H), 8.24 (s,

7)
1|—'|j3 3 (s 1H), 8.77 (s, 1H Exanple 6 - Preparation
[ 2- pomo[ 1, 2, 41triazol o[ 4, 3, ai pyri di n- 3-
ényIH sul aﬁvDet hanol To a sol ution of hydr azone of
Exarrpl e 5 (20Qg, 0.5678nol es) in dichloronethane

To a solution of benzylamine of Example 9 (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
(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.

Example 11 - Preparation of N-[3-fert-butyl-1-(3-chloro-4-hydroxyphenvyl)-1H-
pyrazol-5-yl]-N'-{2-[(3-{2-[(2-hydroxyethyl)sulfanyllphenyl}[ 1,2 4]triazolo[4 ,3-
alpyridin-6-yl)sulfanyllbenzyllurea (polymorph A)




10

15

20

(2500mM ) was added di acet oxyi odobenzene (192g,
0.5962nol es). The m xture was cooled to 50C and

woreaobasssh2 (280m ) was added over 20 m nutes t hRCT/VROBAEH0351

to 200C and stirred for 2 houn g The m xture was
cool ed to 50C and 2M sodi um hydr oxi de sol ution (600m )
was added over 15 mnute i c liayer was
washed Ws&h SRat er (800 d solfvent s di stilled
and replmedd with fresh
vol une of 800M Theores

our, then coll g

S C
50C and graniil a ed f ,
filtration Ng ftle conpound j;
solid ( 135.2§ NVR (300 MHz,

=2.98-3.01 (t J 2H), 3 68-3.72 (t, 2H),
1H), 7.48-76 7.76 (s, 1H), 778(s 1H),
7.95 (s, 1 rrple 7 - Preparati on of
6- br ono- 3- ( Z ErllsopropyIS|ony)ethv p
sul fanyl ) Dhenyl )ri . 2. 41tri azol or4. 3-ai Dyridine To a
slurry of al cohol of Exanple 6 (51 .3g, 0.1l46nvples) in
2- nethyltetrahydrofuran (257nm ) was added imn dazole (
1 1.99, 0.1 75nol es) and dinethl am nopyridine ( 1
[

Létuéh Biugeg%f%% n@%q 16 \32?9?%1'0%§33:§‘22etgﬁgolt (360ml) was

heatebttanﬂio‘iﬁ xahdrﬁ\/lrmajredwlatlc E‘ami:(?oﬁﬂmu&vdrmadded Tver 75 minutes.

Ffarissritant 2olfn et ol B Telnd HowrSfbhogeoled to 20°C.
w&%hﬁﬁh%é W?Omﬁeédwmﬁérr@hﬁﬁﬂﬁwé?@%d@eéoéﬂﬂ the BB8eous was

nmbi ned organi cs were washed Y W sodi um
extraﬁtedlewéfoldnchlcmmelﬂﬂened(Zsm Qnémlnnmrthee@mmb@ed organlcs was

=805 SPHRERT Waped wIEF Y (BLSMHG e Efanics were

8ie6li e dngeerdduabd préSsurd Garltprgptacethwith dtdst rWéﬁhanoI to glve a final
collected by filtration to give the title co

solyken of gaﬁmﬂ 3 resylltaglygglution was cooled to -5°C or 16 hours and the
solid collected by filtration to give the title compound (polymorph A) as a white

solid (27.3g, 55%).

OH

Polymorph A identified by PXRD.

'H-NMR (300 MHz, d6-DMSOQ): §=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-feri-butyl-1-(3-chloro-4-hydroxyphenyl)-1H-

pyrazol-5-yl]-N'-{2-[(3-{2-[(2-hydroxyethyl)sulfanyllphenyl}[ 1.2 4]triazolo[4 ,3-

alpyridin-6-yl)sulfanyllbenzyllurea (polymorph B)
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1H NVR (300 MHz, CDCl 3) : = 0.99-1 .08 (m 2 1H),
2.97-3.01 (t, 2H), 3.76-3.81 (t, 2H), 7.35-7.44 (m

WQ@RH09/0T86BD- 7. 36 (m 2H), 7.65-7.68 (d, 1H), 7.FCHB2I®/050351

(d, 1H), 7.90 (s, 1H). Exanple@y8 - Preparation of

r2-({3-r2-({2-r(triisopropylsilyl)oxylethyl)sulfanyl)
phenvH 1
, 2, 41t hi&z
ol To g ution of ary
O.1 Omf es) \.n_t ol uepe

(2-sul fanyl than
SOdI um {t er M-
- bi s(di phenyINphong hi n

(1) (0.41g, & OOO noles).
sparged witk ogen for 10 m nutes then heated at
1110C for 1f s. The reaction was cooled to 20Q0C,
[ i pyl acetate (200m ) and washed with
2M hydr ochl ori|lc acrd solution (250m ). The aqueous
phase was extcacted with isopropyl acetate (50m ) and
t he conbi ned organi cs were washed sequentially with 1M
sodi um hydroxi de solution (250m ) and 10%W w sodi um
np V, ISt |
EIETY BEgBh D LEBRSty FOFIS b0 BRI A ol casom)
wes hdated la& 6506 fgi' vehaurbi Nethamdl umas wmﬁﬁmﬂby distdlation to give a

e 6 2EBThaHeactaig Bysort & BRVBRTES Eyfips adied. Heating at
b5et Qvé%oéﬂmihﬂ@d%‘-’t tlﬁ*ls\&\/ibldrﬁe%}l ) ﬂJr(r%?’ 1%%0lﬁ'§%he %‘thNM:"was further
éetducgdi)by @lsvlkat@)nm methanla} tO 15% opledzleg H5)°¢3 a_nd;gvargﬁated at this
iy %er?ﬁ”e 1o 3 s 7?%%25?%19 s TeoégiE, Emgult(gpoﬁﬁ Give the title
(E(?r[ﬁgoﬁna'(pdlmnoifpb‘rﬂ B) Bsanwhige Solid Prse@?r%% pn of

({3-[2-({2-[(triisopropylsil oxylet hyl ) sul f anyl
) phenyl 1] 1

Pamﬁﬁrbh%?ﬂleﬂiiﬁe@b?i%bdi n- 6-yl ) sul fanyl ) phenyl 1net ha

nam ne

'H-NMR (300 MHz, d6-DMSO): §=1.24 (s, 9H), 2.96-3.01 (t, 2H), 3.47-3.51 (4,
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
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To a slurry of benzyl al cohol of Exanple 8 (25.Qg,
0. 044nvol es) in toluene (250mM ), was added

woreiobassssul f oni ¢ anhydride ( 10.77g, 0.062n0l eBQT/IB2009/050351

cooled to 50C. Triethylanm ne g§.93g, 0.068noles) was
added over 30 mnutes and stirred at this tenperature

fUANig MogBrinubls nicfdibétedl asmp setond \‘)@@nt%’é}e(ﬂoﬂ & 9t over a two
ammoni a i n nmethangl solution (31 6ni, 21 nol es

theta renge &f 20gon2Rir Leakar were seleated m@uat}w@@lr@néruw AXS Ltd.

washed with water (250m ). The aqueous
%Y]ggéfs'&v\g{;@ﬁg&tract ed wth toluene ( 125m ) and the

conbi ned organics were dried by azeotropic
distjllation under reduced pressure to | eave the title

é‘éﬁ‘ﬂlﬁ@ﬁoa%eﬁ'a@deﬁy the slifled PR(RATLANG FelBHYE Eriengitiapghihe various

E?ﬁfg&%ﬁqﬁ@g_ g%é{ %%’ yydl?é gé ﬁ_&hh%éfgfgg@%%uca'_ﬁs for example

8rigi¥atiGn effets, ofairystak. |851he§( raa_,l—b)eam drah& pReity af the material being

gpw:glygepﬁ“@p §1e4g%gr,eplc§par tﬁll}ﬁngyg QV) %ﬁ@l fl'%é%ue%}éldo%itions may also

éhl'ft I%Irr ﬂ?d?latléné" It sample helght but the peak positions will remain
3-(2-{r2-(tri1sopropyl siloxy)ethyl 1sul fanyl ) ph

emigqtyntnally as defined.

,2,41triazol or4, 3-ai pyridin-6-yl 1sul fanyl ) benzyl ) urea
To a solution of benzylam ne of Exanple 9 (30.Qg,
PhOSRIMEY Q)'ia)rsdmwilloéwﬁ%gp(é’eﬁ&@thaméaé‘@kéﬂﬁbdt@@sm@%mlﬁerent

car bamat e of 27.3 0. 50nol es) and
wavsleﬁgttpwllle’eayllt mwﬁlrﬁfere(nz saﬁthacao.r@IBgﬁoltfe@ Bragglegtatiaredn = 2d

0 v TaarPRR Pafems beheraet e ol e eBiversiengtns
é?&@éﬂs)id@rﬁé et AVE reprddttSRIrt bdRe WBERO ga%%gbé'of the

azeotropic distillation under reduced pressur

srystadiitte mapgriededf thiet Lbreaemtriamemtiqmamdaaseuch@re wtithén the scope of
n@_oundt as cI ear brown solution in nmethanol (275m)

Ehf GRED 'au% Q%-ative yield). The material was used

directly in the subsequent step wi thout isolation or

purification.

For calculated PXRD patterns, 26 angles and relative intensities were calculated
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 Ko)

Polarisation Factor = 0.5

Pseudo-Voigt Profile (U = 0.01, V =-0.001, W = 0.002).

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).

Table 1 — Main PXRD peaks for Form A

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




Exanple 11 -

Preparation of L/-r3-te/t-butyl-
- (3-chl oro-4- hvdr oxyphenyl )-1 -

WEP00aD615- yI | -/ V-{2-r (3-{2-r(2-hvdroxyet hyl ) seCT/EB2909/(50351

henyl ) ri

, 2,41t hazol

or4, 3-

36
ai Pyridin-6-yl)sul fanyl 1benzyl)urea (pol ynorph A)A

sol gtz on of upga of |[Exanmple 10| (71560, 0. 7/07sml es) 1n260
et |73410| dbugg)S was hquep’ To 500 @no PM 557 304
%2'7‘*'“ A %Z“..if? “””“’o‘ﬁ Ao J;’n?éké“;‘,f?;ﬁ 304
f hz :\r)‘:! A T ? Ut U 19 U\)Uu UQ ULfnr 496
(21 9'-3571\ e 962(2(19(‘] and 210h5= aq lpmﬁg-%aq syt r deted Wit h29.6
di chl.éromet hade. 02 X 218471 . To t HP.8ombi ned2®7ganilcs 28.1
wasiadded | net Bamol (|35m21.and washHEd4wi t h wa2@iB (2] 334
5m J4.9The [or gamizcs were2@istil| ed 40n6er [eduged 27.2
prepsgre and ggp aced wthMTresh rgaggano tozgHve a 239
i m 50| ot 025§ 2 J.meQ 8|ne esqbbq\ﬁt 5O Uk S 243
i fzt::..';’:sz A T 80 Y Coned ol 27280
L a \/\’[1-'}v e solid 7’ '—'\%0 Po \JI:JYL\[E’\ \AH r‘l)n’ngz"yl nr‘ll \J/ 24.0
PXE 21H-NI\/R Zé@o |sz R4-DNEO) - BEB1 ok (s348H) 30.6
2 9633 01 2213) 3 4723451 (k, 898 4.86-4388 (d| 247
489(brs 6.21 (s, 1H), 6.93-6.97 (t, 1H),
%p& %)é?lg@a%t%gg%c}ﬁﬁorﬂé]is g@@%cé'ﬂgﬁqu T%esr?larn peakg (greater than

ﬁ’(ﬂ%%@étw’é ! érrs/t é?s f étéd {b%Tdv(/ 41 MBI YEd Y B) 8i4piag8chbPacteristic

henyl ) : azol or4

diffpgctlom peaksyla)ts&Bf ai|6>y3l bﬂaxﬁzylél) Qrard Qb ydegregsh tBpAtheta (+ 0.1
alurré of polynmorph A of Example 10 ( 15.(Qg, 0.021

SIS} in methanol (450m ) was heated at 650C for 5

hours. Methanol was renpved by distillation to give a

vol une of 225m , at which point a seed of pol ynorph B
Iabl%%l&d\daln%mnwgeaks Baol'cmmsB contl nued at thi s

1) = UI LIICI II IIIC \IUI ot pe) 1 1 .
?;I:ﬂ% &)b) I@? ? Y1 at |%Ih ﬁé (‘mfst hI |t1 ttyo 73%%96 I)ec ‘T@tgnsny
-50C and granyul ated |at this (%) (%)

8.5 21.4 20.8 11.0 25.8 9.4
10.3 100.0 21.1 12.0 26.2 19.0
11.5 54.1 21.5 56.8 27.0 25.9
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 49.1 23.9 32.0 28.7 14 .4
18.9 10.1 24.4 19.6 31.7 154
19.2 13.1 24.6 15.5 33.5 15.7
20.0 17.2 25.0 9.2 34.8 9.2

(b) Differential Scanning Calorimetry (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.
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tenperature for 3 hours. The solid was collected by
filtration to give the title conpound (pol ynorph B) as

w@2mbess1xo0l i d ( 13.5g, 90% . PoI ym)rph B i dene¢T/IR2d09:050351

PXRD 1H NVR (300 WMHz, d6- DVB = 1.24 (s, 9H,
2.96-3.01 (t, 2H), 3.47-3.51 t 2H) 4.36-4.38 (d,
Zhi DQCStﬂe(rﬁbgr%m $<b|*) PR/ 5456 Hdin A6+s9§9ncﬁm‘97n F‘i7guré|‘® A sharp
7.03-7.06 (d, 1H), 21 -7.42 (m 6H), 55-7
gpyothgrrgés ng@’V@%Wth ogseitemperaidye Otﬁﬁf’r a(éﬁeﬂu&:raeal@maxmum
ép\%?f er X-Rav Diffraction (PXRD) Powder X-ray

fraction patterns were determ ned using a
Bruker-AXS Ltd. D4 powder X-ray diffractoneter fitted
with an automatic sa | e chan a_thetatheta

4BailbvetBermagresmier € 6&7&5&585%{@!1&'33$hqwn dhfigregp A sharp
ﬁ‘&%tﬁ%rn% %85?&’%/8 with'5n B t% Rfr@%? (F%ﬁdaeva?k maximum
ysi's by nnun ing on a groun I'con er

ap226@®n nmount. The speci msn vvas rot at ed Whl | st bei ng
irradiated with copper K-al phai X-rays (wavel ength =
1.5406 Angstroms) with the X-ray tube operated at
(9 HeROra VT IRNANAIGES (yere performed with the
goni omet errunni ng I n conti nuous node set for a 0.2
second count per 0.01 8 step over a two theta range of

tQ 55, Peaks were selected manu y,.usin ryker - AXS . .
e B85 TR URdkfe varesiRg (Y T asBhaRrt dhRipodravimetri
bRElys&i TGRRIBer IIPRes tWith hﬂr‘oi}fe'nVﬁuﬂg@tgééﬂSérﬂﬁle@fwbi’@heated from

varl ous peaks given bel ow may vary due to a number of
aawiat 40 SOOHC &8 arhmatiagdata f T Cémiti on ef fects of

crystals in the X-ray beamor the purity of the

mat eri al bei ng anal ysed or the degree of crystallinity
Ohetessdoy euridobieinkd fasmt ihensiogravirabtic ahalysisf of Form A is

vari ations in sanple height but the peak positions
Shown i gyse 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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substantially as defined. The skilled person will also
appreci ate that neasurenents using a different

result in different shifts aceCr/uB20¢p/050351
sin g. Such further

waaoeloesstt h wi | |
to the Bragg equation -
PXRD patterns generated by use of alternative

nl

iRaralcetiinthoseeatangréedRaeentmbbe BtdeRinféith 8rror, unless otherwise

representation

of "the PXRD patterns of the

Beiesh Wiasiiné CAkt-eri al s of the present invention and as

such are within the scope of the present
For cal cul ated PXRD patterns,
Pebleisiverespiokee  ealngul BierehdNioolet hensiogbacr ssftvadre.
structure using the "Refl ex Powder

6$S'%’@§PFS;/§r
8h 'B8oREE PHBEE"

ol arlsatlon
= -0.001 ,

01,

‘fﬁéaﬂﬁ

ﬂsteE%liaw\mi rr%eleaﬁwcﬁ g\fe%Rt BT £

i nventi on.

2Qangl es and rel ative

Diffracti on"

Intensity
nmodul e

eNsTaltygdel the dgairy bpod iR thgh see@Tum @ ar,eetﬁerefore not

act or

eé&%rr@ f

@ﬁts e 3%‘&[{‘)0

= 0.002).

A, B & %‘f i uiRE e i B

Srﬁééﬁufﬂ fof £ %Frbh
degrees two th

1.5406 A (Cu
gt Profile (U
The PXRD pattern for
eak

reater

16, Majp | Reaks are

gneﬁ’&%ﬁﬁerﬂbl error is

de@r@es)exce@blfer peakwaharl@)dRD whelles efror crrorpleammelmmmould be

B RohOlaraRhy e 8rins oo ARETys! ot Bilefite

The nmain

%so&ptéor] |b§{‘g§ at 769,

Beb ovg1im 1Dabland21517Femrh B di spl ays characteristic
diffraction peaks at 8.5, 10.3, 11.5, 14.0 and 2 1 .5

degrees two theta (+ 0.1 degrees). Table 2 - Main PXRD
?SB%S —q'ET FIQ '@aﬁs for Form A

Wavenumber Wavenumber Wavenumber Wavenumber
(cm™) (cm™) (cm™) (cm™)
3363m* 1536m 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 1295s 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

(cm™) (cm™) (cm™) (cm™)
3355w* 1507m 1228m 818s
3263w* 1493m 1183w 811w
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(b) Differential Scanning Calorinmetrv (DSC) Sanples
were heated from20 to 300 C at 10 C per m nute using

W@ 2008098882 r unent s QLOO0 DSC wi t h vent ed al unm NPCITR2A69/050351

and lid. Ntrogen was used asggurge gas. The DSC
therrmgramfor PF-0371 5455 Form A is shown in Figure

oW p endot hey4ngyp observed yMdgdman onset 790s
terrpg ghyre of| 164 a peak rraxqqq@,at I7fC Theg
DSC ‘2 EAyogran f M’Fﬁ}% 15455 FULI ERsTS Stpw— ||122;
o A hnrn an hnrm o nha t+h Aan ~AAaA~
teﬁpkgg@\ﬁﬁe—oi 2 1045 ot ’7’7?C. (cvigw
Ther AB81 Svi metlri c Amla is (TGA) ME2DS| 0ss ah dr yi Ag1m
was 1B6B6sred Using 1290:st r utent s B8smogr avi net ri 684m
anal ¥64Ps TGA2950 HitRS8snwi t h|ni tro@@bnpurge gas. 657w

Sanpl es were heated from anbient to 3000C at a heating
Eqa;te of 10C/m n. The nass Ioss curve obt ai ned from

Figure 5 . On heat i ng from anbl ent to 1500C a nmss
| oss of 0.41 % was observed. The mass | 0oss curve
Rlatraa'msdethranwetmmﬂgmtedi usihgi 8 BnaeysVerte70~avith BRdrsll module

in Fi ure6 heating from anbi ent to 1500C a

A dinag s SfcPragr WA0uDRed: Y. & YOBAT | NEYAGLISREH And LN-
GRianfiRy qiedtys! ST H&ERbﬁ}urﬁwaB réB&rekbu R QZcﬁqulléé&gtlon and
using a ThernoN col et xus FTI'R spectronet equi
Rladkmean- IEbarrws&rtprmRapMm@ticm rleﬁsl%cpa:\mr WER aeamw(nr;d 4096 co-
ggl amond surface

ded 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'1).
Form A displays characteristic absorption bands at 81, 122, 290, 1039 and 1518

cm™.

Table 5 — FT-Raman peaks for Form A

Wavenumber Wavenumber Wavenumber Wavenumber
(cm™) (cm™) (cm™) (cm™)
3160w 1533m 1131m 447m
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deplacyshmaMemstem&do;pﬂlcm pends afes,m B, dirgpbayand 1513 cm™
characteristic absorption bands at 790 880, 995, 1507
and 1542 cm 1 .

Table 6 — FT-Raman peaks for Form B

Wavenumber Wavenumber Wavenumber Wavenumber
(cm™) (cm™) (cm™) (cm™)
3361w* 1513s 997w 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
1525s 1034m 401w 59s

10 (f) Solid State "*C Nuclear Magnetic Resonance (SSNMR)




10

15

20

Table 4 - FT-1R peaks for Form B(e) Fourier Transform
Raman Anal ysis (FT-Ranan) Raman spectra were coll ected
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| , 9
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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 [ppm]
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 1171 1.79

116.3
154.9 4 1321 2.38 shoulder -
131.5
148.9 2.48 shoulder - 115.9 1.65
130.9

148.6 2.5 shoulder - 1141 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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5 Table 8 - *C SSNMR data for Form B

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

1.56 131.7 4.11 120.0 0.31
155.4

2.66 130.8 1.05 116.6 1.93
148.6

1.96 129.7 2.04 114.3 1.85
146.2

1.44 128.8 217 92.9 1.22

127.7

144.3 3.51 shoulder - 60.0 3.37
140.0 42.7
shoulder - 127.6 3.17 shoulder -
139.4

3.75 125.4 2.8 42.5 1.4

125.1

136.6 2.15 shoulder - 35.2 2.6
135.2

2.25 123.8 2.61 32.4 2.68
133.4

2.17 123.0 3.67 31.6 12
131.9

5.17 122.2 3.31




5 Tab -t q;t butl%ﬁ]

10

15

20

CPMAS experi nent al
of the sanple.

33.0 ppm

di spl ays characteristic chem cal
146. 2, 144.3, 116.6, 42.5 and 35.2
BonviB digplays ehararbersisuchericalr shifts
aracteristic chem cal
9, 116.7 and 30.9 ppm Stability data A | ow

B2 g

Table 8 -

paraneters and the thernal
CPMAS intensities are not necessarily
W@ e@ndsesr i ve. Form A di spl ays characteristic cPemiBa09/050351
shifts at 160.7, 147.0, 143.243127.1 ,

113C SSNVR data for

ahe5%,

energy screen was carried using

- (3-chl or o- 4- hydroxyphenyl) 1
datg.fop amarpheus matgrigloxyet hyl ) sul f an

hi story

117.9, 40.6 and
Form BForm B
shifts at 155. 4

Tabl e
Aoﬂﬁa@u@ué%é’r h16.6, 42.5
shifts at 153. 8,

égé gfér |y 'a{

.

e

|In)t%usl t’rz’/anyl

|c fha

nnc

Intgnsny

re
lal

>

/

f‘%?ﬂqof o

Hvesti-gat
TIV W JUOT vuk

e conpound.
for 2 weekd .4t

vari

Sanpl es

3091 vent 58

of formB

& AC

SR

ere slurri
d@e.7

D U
o\

0.07

f &hPer at uy

shaulderes \

e (~220 3
vas carried

MUy C. A
shoulder af

nal ysi s of
ter 2 week

wet and dr
594red 4 norf

i ed
tth85

usi ng PXRI
Ys$@ i ncl g

D. Al renyg
Ideggli met hy

1284 as Fo
|s¢fb@ﬂoﬁﬂ" dej

rm B. Sol v¢
N- et hyl |

2Nt syst eny
Byrg ol i din

8.37

and pyri di

sheypr Vi g

ne. A hydraf

creen

Jh%‘L,JB

was condu
2 weeks

W TRV W_N R P-

r

cted by
ag{zzhc r oo

3 Tho
1 UI IIC

”1 37

l CIIPCI al tH

%,héﬁ\ sol

Nat er

aggal es of
% DM

%ﬁ§§ystens
hvdrat

agueousS—P

contalned
T e ohserv

%’a\

75% ar
lo_chan

o0

LL\/}
i ne form

an"sﬂ Qel ect

ed. C ai ns

1 44&ryst al
shoulde of

1 320 ynror g

hi c
shoulder -

E/-[3-tr"-|Bnoylder

-/ -
hgdr oxyet

188B4chl or ¢
slysden - 51

D- 4- hydr oxylphenyl ) - 1
yl]-7V-{2-[{1&.12- [ (2

ngo)sul f anylvep

henyl }[1 ,2,4]tri azol o] 4, 3-
The amorphous form displays characteristic chemical shifts at 153.8, 149.0,

130.9, 116.7 and 30.9 ppm.

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]phenyl}
[1,2,4]triazolo[4,3-a]pyridin-6-yl)sulfanyl]lbenzyl} urea form B to investigate
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.

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 aqueous pyridine. The three solvent
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10

15

20

25

30

WO 2009/098612 PCT/IB2009/050351

45

Claims

1. Polymorphic form B of N-[3-fert-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)sulfanyllbenzyljurea having shifts at about 155.4, 146.2, 144.3,
116.6, 42.5 and 35.2 ppm when characterised by °C 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. A method of treating a TNF-mediated or p38-mediated disease in a
mammal comprising administering to the mammal in need thereof a

therapeutically effective amount of the polymorphic form B defined in claim 1.

4. The method of claim 4 wherein the disease is indicated is chronic

obstructive pulmonary disease.

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

pharmacologically active substance.

0. 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)-
1 H-pyrazol-5-yl]-N'-{2-[(3-{2-[(2-hydroxyethyl)sulfanyllphenyl}[1,2,4]triazolo[4,3-
ajpyridin-6-yl)sulfanyllbenzyllurea form A, of at least 95% purity, at reflux, in an
organic solvent having a boiling point of greater than about 60 °C.

7. A polymorphic form B of N-[3-fert-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)sulfanyllbenzyllurea substantially as disclosed herein, with

reference to the description and drawings.



