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----------------- T he present application refers to
a novel salt of N (3-nethoxy-5-nethylpyrazin-2-yl)-2-
ETHaNOLAKINEL sBr.#l-ogxadi azol - 2- yl ] phenyl ) pyri di ne- 3- sul phonami d

N- (3-ME@H(R 5 ewdTHen P YREanpoyne- £ (i) (1 Myreodnps peaisf- b cal] byEite PYRIDINE-3-

SULPHONRMVERt i ON rel ates to the et hanol am ne salt of Compound
(I (hereafter "Conpound (1) ethanolam ne salt), and
to pharmaceutical conpositions containing it, The
invention further relates to the use of Conpound (I)
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Compo@ﬂ@f)tﬂdﬁﬁ@ﬁhﬁﬁ&uby an endot helin converting enzyma The

ndot h ns_ar nong 15.t ate
CRERBR R ebfei R atAe it Thepeen it e e faplbateadonstags 2!
amino acid paptidesicodipriaig itate lscl'ffaglys eﬂéﬂile}?h 1 (Hll; w% ,dRdotiRnge aﬁg
ther, activities including cel]l proljferation an
endmheﬁﬁl-? E@ﬁé@?ﬂgehnéﬂe [5Avaze, AEE RaroY ol ibgnd afifheiy)| 5o
correspdnﬁtngrp&f‘ehdd&hdhhs By E}Ué'fﬁeihel‘iﬁ coabdififig M2$RAChE ¥RIABEN e achhify

ndot hehras are rel eased froma range of tissue and

the mos{ At ¥E5PBEECIORTEET A haye & GaRerHelpR R o gsimy Ty

exhibit SERIRrdhgBUEGh& actiligdnedudidd ééﬁﬁarolifér%dﬂsand Blitb ¥ s, extravasation
intestine and | eukocytes. 20 Rel ease can bé stinul ated

and chepgtagis gd plgo inderesd withgnupiber of gHPE YaseACtiyqegny and a wi de
mraaaethafns mrrmeas froﬁ'lcilar@é bPkisOSmd c'éh @Mﬁ‘ée@ theRRARLAGN P
| evel s have been found in a nunber of disease states
endotheligm,wascular gapefy gcle &idney. diverRsieart difyay s iriestihedridieykocytes.
Release %%%ﬂulﬂﬂt@gﬁrﬁbﬁﬁ %h&?yt?esﬁ gﬁfﬂdafl ﬁxg)h cfiﬂdgasmﬁé range of hormones

potentially of “value in canc
and cytqkwndfé?varqé%@t@ﬂip leygls hgpahegs Bund ity nyanbyr dfRlisesse 5RGS iramen
includin%'%ﬁﬁbreﬁ Medi ci ne, 25 Volume 1, Nunber 9, Septenber
999, 944-949). Cancer affects an estimated 10 mllion
lb@evhe engottielmidecepth petagonigtsrhavé beeh iddetsfiddras patemtady of value in

the treatment of cancer (Cancer Research, 56, 663-668, February 15", 1996 and Nature Medicine,
Volume 1, Number 9, September 1999, 944-949),

Cancer affects an estimated 10 million people worldwide. This figure includes incidence,
prevalence and mortality. More than 4.4 million cancer cases are reported from Asia, including
2.5 million cases from Eastern Asia, which has the highest rate of incidence in the world. By

comparison, Europe has 2.8 million cases, North America 1.4 million cases, and Africa 627,000

€asces.
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reval ence and nortality. Mdre than 4.4 mllion cancer
WO 2RU4Q233r e reported from Asia, including 2. BCHEPRIOgR02654

cases from Eastern Asia, which has the highest rate of
incidence in the world. By conparison, Europe has 2.8
mllion cases, North Anerica 1.4 nullion cases, and
Afiica 627,000 30 cases. WD 2007/010235

PCT/ GB2006/ 002654 -2- In the UK and US, for exanple,
nore than one in three peoél‘e wi |l devel op cancer at
some point in their life, Cancer nortality in the U S

i ko thﬂsngmaq! g8, fme@wt@um@reﬂhﬂn o i threg 0eplrovllalevejapsancer at
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(excluhllné tllc?n-melagf%ne{: s&cﬁvﬁ {aﬁceg%r%igtgl%ﬁ & fdé"?‘t Ca% Jr?scé (%serI?e t?‘Jﬁ)éffects mainly

cases occurri
older [wople, vﬁlﬂl 65% oftesds lvecuanmey ia gesd o\ifee6% Spse thalacgtagerhfé.é)cp'eﬂmcy in

the Ulggar?t i os?dé[ﬁ?td 6%%] fflgt%g%m RIS %th ce‘lgtugf, %g’lﬁg‘l ?,tx%l atc r1s1c of c%nﬁzer has
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while ??a%%@%ccag?er ﬁaa X§ éerpaéﬁ% rﬁllaéve %lbtk%/ \q/‘g resulE 1§ k)qa? 1 teb)gle will be

diagnasebwith cansertdhﬁﬁg their ife8mp el & dpebple lwell didifragnesed Inpédple
the| r Lifetine

under §RAGEHE R Leafld B oo st B, Mo Hociosd SERe Sisttiatdry
systend &&(ddﬁ:gflfdhﬂnﬁahw disetdentdriteike de 20005 thercorarel i 51%)9 @satlof from
I udi i
cancerlBero, Bh B2 teY ek oF RS e O s athsh 354 & Guasier 25 kg
from cafi@fB c;cf(t}&ﬂﬁigé bov@l,&fredéft&dfpt%sfafb (22 |toe r c g 2 t) of t h ese
0 un; cancer , n a arter r
{ Wopldwide e woidenct pad manally i dr ceriph F 3ok

breast,\ﬁﬁbsitadwi sk, antl R€ o) el eieile (gecigﬁ@hfﬁ@lrdlﬂérbﬁcys Wit sre @ftnbuted to

. es. of cancer (of sto br east .
racial, |§P i%a CSEEWHY e‘é"ﬁ*iﬁl’n%‘sm’i‘)‘&’)‘{‘ﬁa??é effé‘r "g%"&f;?‘f?ﬁﬁfif&‘}t types of
canceriut e F&R @rﬁﬁ)rg}k& ur] Bredt, btdstatet4ad célbrectdiDadcait &dr.over half of all
cul tural especi al ly environpental influences.

cases dip@iogedp thed{Ke pndoly) Fapstarsaerr is the,ourth mogt sprmon gafignaney

among A wBBdvAfe, SR RS estlntiid 4001006 8dw cdRésQidpRbRd affhally, accounting for
col orectal, account for over half of all cases

3.9 pegfent g all 89V PHCHIFESEBK and US. Prostate cancer is the

f @Wrén'ﬂ optRad fof @BIME chRErls GRAAIHE Yur, féﬂ‘%é‘s@ct[@xnex%dl d¥intRdiation
an esti nmated 400, 000 new cases di agnosed

tl1erap3|qqa\ch/aqr|systeng§ gl@ﬁg}ﬂthef@yf Fhese are partially successﬁ1 in some forms of cancer,
but are not successful in others. There is a clear need for new therapeutic treatments.

Compound (I) is exemplified and described in W0O96/40681 as Example 36.
W096/40681 claims the endothelin receptors described therein for the treatment of

cardiovascular diseases. The use of Compound (I) in the treatment of cancers and pain is
described in W0O04/018044.
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wo 200d10233s for treating cancers include surgi egl/ee2006/002654
resection, external beamradiation therapy and 1 or
systemn c chenotherapy. These are partially successful
in some forns of cancer, but are not successful in
others. There is a clear need for new therapeutic
treatments. Conmpound (1) is exenplified and descri bed
in W96/ 40681 as Exanple .36. W06/40681 clainms the
endot hel in receptors described therein for the

ggﬁgﬁﬁﬁgbgg%m§%ﬂﬁﬁi &ular di seases. The use of

nent of cancers and pain is
described in V[D4/018044 02007/ 010235
PCT/ GB2006/ 002654 (1) has the foll ow ng
structure: |', ! ¢)

coppound (1) |n W04/ 018044
an endot hel i a human

bi ndi ng assay is
descri bed, The @ . { negat.i ve | og of the
concentration}gi# onmpound rq?U|féd to di spl ace 50% of
the ligand) fo \ conpound (1 the E1', receptor was
8.27 18.23 - 8.32] (n=4), Comoun (1) is thus an
excel | ent endot helin antagoniist. W®96/ 4068 t and
1004/ 018044 di scl ose, in gener ternms, certain
phar maceutically acceptable salts of the conpounds

di scl osed therein. Specifically it is stated that
sui tabl e 10 phar maceutGoowbind @ccept abl e sal ts i ncl ude,

anWo%mﬁdﬁ 'an %ﬂo&h%h%l?ﬂgﬁ{ggﬁ%ﬁﬁgg@gngaﬁ;aﬁe{ Fcr‘%c(e(g lc;li.gﬁ pfaa 0

pot assi um or
(negativedbg vfithe amcentagered czamp@qndamm’maﬂ tuﬂiaadadct- §0% odithel ligard) for

' iC
Compolihd @ IR retBRERPL o RIELO S BN RSt e,
emmﬂmdkmtﬂh&hamagnumtrinethylau5|ne pi peri di ne and nor pho
stated that suitable .

Soasi B BitienkPPyoLioas 1iSs il ity ian Pharacoutcaly
acceptaple asltvae eletcbmpbdnyls discleget dekein. pedfichlly addlititedimatsaitdbte ;

wi t.h .hydro hal i des, .sul ph ri aci.d hosphorj c agj
pharmaffe Bl AEtSREN A in A58 @ SRRAE s R (b 6 St
potassiut bdithinﬁxb,hamﬁﬁuéapt\ihmﬂtals @adhchs aﬁldmmb drghalg@é%ﬁﬁrgmj d‘mhﬂcﬁm&n salts,

aci.d. However, .n e.i.n W 096, 4 1 or 44
and sol 4 o BARHES AR G iRt Fvole e b i
methylmm emm;samh@ ti@étayihindle, gperfdaicrind ehodtho Bl BIHALASH, iNRas
stated thsaf%1 sultagle pgorggceutlcall(y z?cceptable salts include, pharmaceutically-acceptable acid-

addition salts with hydrogen halides, sulphuric acid, phosphoric acid and with organic acids such
as citric acid, maleic acid, methanesulphonic acid and p-toluenesulphonic acid.

However, nowhere in W096/40681 or W004/018044 are specific salts of Compound (I)
described and nowhere is the potential of forming an ethanolamine salt of Compound (I)
described.

The present inventors have surprisingly found that Compound (I) ethanolamine salt is
particularly soluble compared to the free base of Compound (I) and other salts. The present
inventors measured the intrinsic dissolution rates (IDRs) of Compound (I) and those of the
sodium salt, ethanolamine salt, ammonijum salt and the N-methylpyrrolidinone solvate of the

ammonium salt and found that the ammonium salt (as the N-methylpyrrolidinone solvate) was
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descri bed. 20 The present inventors have sur risi (90¥
WO 200H0%% hat Conmpound (1) et hanol ani ne sal t UGBZ006I002654
particularly soluble conpared to the free base of
Compound (1) and other salts. The present inventors
measured the intrinsic dissolution rates (IDks) of
Conmpound (1) and those of the sodiumsalt,
et hanol auzi ne salt, ammonium salt and the
N- et hyl pyrrol i di none solvte of the anmonium salt
and found that the ammoniumsalt (as the
twice ajsqhetlhgsthpfrea tabd, diermormeonsoh seitvess nomly tiee thoe 79 ©bR3But the
et e A b e SRR, Aot Vo TR PR
was alspuntore $edublethiathe fragbase bubihe emasID?e‘aarSI diffigdvtonmpeasne.t i mes
'she sodi um sal t
\;\qgéﬁ% soﬂyﬁ%sﬁ)eﬁaggﬁt]%‘{ﬁg ! e?&t?tﬁﬁ 'f‘r ee base, but the
. ﬁhasddldnﬁ)ﬂh\m&tlémfefyl dififictlt tocomeasacleto Cblm;pom’af @ewitimiut the use of
al so d di st ent | t| e The .
SRR R AR SRR 4 S Roesh Tkl i
Sowsdtitodhayd the wintelsaerigth el chaeicelfshifist rong acid, It is

very sta Ie nd 400M | z roton NM
o Aottt 3 20 o e b Pt paeehE e BB B M easrs
QN ted iR bf Bbhistrid methl JatoARPIBIN(IMS). $9éah cryIlaﬁlzammmhdm

salt i ter IuI nd the .
aatepenBadSidion Rotars hn it s sar eiice Pt Spwyeowte
BRiK tb Cofnp b (D! clith&dA agdiSitakibicateMpératdfe dvlier grolehged period or
aqueous 4S reaction liquors. The salt is relatively

QRYEBMErdRg 2O ¢ OBk oporti onate back to Conpound

o (EanslakbRkale @oﬁ%@ﬁﬂ&l&lﬁthaﬂ%ﬁi&%aﬁ ﬁ%&ﬂyi{o%b%\&ﬁ Kvar, 1t is
pr ol onged per| 0 on _vacuum d ng at
dlpa ey galbble i Napsshylpsirelidigener wh e&?ﬁ%@&ﬁ’&“’ﬂ““) salt is not. The

et Haaa%ﬁgbﬁteal_«foqlas gﬂe&e@élﬂbﬁﬁmmmh@arhﬁo%&%ﬁlt Tht sdiSis
very soluble in |al -methyl pyrrolidinone whereas
Wélezf?ﬁ?o‘%D’ﬂ#\SQa@ psspsgedftNMRhe 15 et hanol ani ne sal t
M’dré Qa1 fordt @Pélﬁfam?a‘&la&féhﬂy écvwé MM& J}@Prefe%d IR Hul4Bbn and
salt. The salt st ab for 2 days at 50C assessed
procesHing QuA comm@al§twe\b |TéISf1bbmusefhe£rwﬁaﬂmtaé&w efdhq fprapteryibe
lower tﬁQHB@dfnPcoﬁ&e‘?m%r & fa&ftﬁe‘? @'orfnocfunB %d}ih&hﬁﬁbnpﬁ}o&ﬁ&'res BIRGESSI ng
on a commer Cli scal e. because t he greater t he
compresgig | Thistiy tugt promides mawr@s@@tabelﬁﬁ of the properti¢seof thedlaalfprmylation,
such a&cﬁ&}éﬁf bd R3G Jf?abﬁéfk%ﬁ %)af/ﬁfaml flabe %@én@tﬁuﬁﬂemore using a
proce ures such as conpr €ssi on. s in
more s{gbloVoresf agretive dngrpticnt|plivesigrdater gordiol evve thepbysésat preperésfs of the
formul%éb‘g.[ ﬁwéﬂe g%@?}c})‘%ﬂé gxl%lrét 1e§¥&<l% d@s?ragl'e ?cﬁr%rﬁ% éncglgé da?xﬁﬁct&fe if
ultimatearfrda dngeds equicesj brgause it rmdh&'lcslt #dodogvdrblpagk toofhe fee et i ve

Agg%dl%glb(eﬁg 1d%£xéif?ﬁ‘§§oxgcﬁf%%1? ForG QP EbRbo @) e FastYRY EPlolid state

properties is one aspect of the present invention.

According to the present invention there is provided Compound (I) ethanolamine salt in
substantially crystalline form.
Also provided herein is Compound (I) sodium salt in substantially crystalline form.

Also provided herein is Compound (I) ammonia salt in substantially crystalline form.
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formul ati on, However, a salt that is too stable is not
wo 206a8b338bl e for | arge scale manufacture if ptﬂdmg(g}oyz@‘

free base is required, because it is difficult

convert back to the free base, 25 Accordlngly, the

identification of a salt formof Conpound (1) that has

unproved solid state properties is one aspect of the

present invention, According to the present invention

there is provided Conpoung_(l.) ethanolamnc salt in

substantially crystalline form Also provi ded herein

S | nt.Lall
Allsg‘ {/)S 3 a Ii](gn %@ou?p%g%m n%ln(t)mz} %\I/tl algerttg 1nnsu¥%aneol%o und

ﬂyﬁﬂhétﬁnmnnonla salt in substantlally crystalllne fornt WO

A&g%@n‘p 912 i)gﬂse(-r?r 14 erﬁ,r%tqéérél' gs%%g/?%ﬂ/@l Vgc{ @) ert anolamme salp ina

crystalligel ﬁxﬂn&h%lracaérlzyd 1ndhgﬁ3tﬁeaioinpmmdf has m XAeyx povetendiffraetibygattern

contain3f GG nerRg 2. Atkal A Carg R O PR L= ARG SR 2o

radiation.n that the conpound has an X—ray powder diffraction
east

dtbtgst g{e pgesgnt mvibtug tgeﬁa 15 féovrlr@ pg)ayl\%fsa}]ﬁhateg%%e saltina
crystallmaﬂirﬁtghgﬁbterﬁe@ trtblatnigs dompbinel Hak s ERhy pcSW&B Hﬁﬁﬁbtxbﬁh@iﬂ@mi S
. ed Co et o] a
contain B St Fon o R HEBAPAT U 7t T 7t Ehe BB umgoured
using Clil@sradfatiotr.r ay powder diffraction pattern containing at
| e aks with 2-theta valyes at 8,9, 10,9, 18,
Acsgiding G B gmmepe e Grdhet PP IS CGoamagaciiietbanalamineisgihin a
crystamﬁs fdﬁlh@hﬁ@ctér&ed m&hﬁrtmmpowa\tﬁm ma;t p@w&r BSEREOY ke
et hanol am ne s in stalline fozm

containiGR gL AR FHePBet He TolbBRY. Kot Shouet iAol

and 25. Qhﬁéaﬁn&@dlhsﬂfg Giﬂiatr%tﬁhoncom aining at |east peaks with
-theta values at 8. 10.90, 18, 25.5, 15.5, 21.7,

Ao_ﬁﬂzr hng to fhe presg dnvontiay theéassmr@fadqqsciqagvoad@ gthasplgming salt ing

crystalhﬁ@ f(ﬁ’l'h@hﬁ‘gctir&e& BanRHRS@Rpoh MR bt KD P&ISr hBEREY baﬁit%g)
ound et hanolamne salt in a crystalline form

containig a1 GRS R8PKs Widt-T RS R S LIIL A | B RL7 &1 2% 24 1,

25.9°, 1@9%350'2 hufea@edd Bihg R?atda%ﬁano‘ﬁont aining at |east peaks
2-theta values at 8.9, 10.9 18', 25,5, toes,

AlzqPrPVIdﬂhezem ElCOInpoulzB(Ibsod_m@n ot inp arygslline fremsherederized inghat
the comﬁ:ﬂfﬂ nheg )@tréy(}fbwdé‘ tﬁfﬁa@ﬁﬁvﬂaﬂ&q cgﬁﬁﬁi at &a&gr RS g'gg 20k

sodi um sal t a crystalline orntc aract
values af R3¢ andgp! tmswhwgr@%sdlatwnx- ray powder diffraction

AIRRboGHabd FeR8lh & UBufd (1) &35 RRLA L&yWaﬁxge riEBeterized in that
the compound has an X-ray powder diffraction pattern containing at least peaks with 2-theta
values at 9.3°,7.1°, 13.8°, 26.9°, 25.5°, 19.3°, 26.1°, 26.5°, 22.5° and 17.7°measured using CuKa
radiation.

Also provided herein is Compound (I) ammonia salt in a crystalline form characterized in
that the compound has an X-ray powder diffraction pattern containing at least peaks with 2-theta
values at 8.4° and 19.6° measured using CuKa radiation.

Also provided herein is Compound (I) ammonia salt in a crystalline form characterized in

that the compound has an X-ray powder diffraction pattern containing at least peaks with 2-theta
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| ues at 9.3 and 7.* neasured using CuKa radiatio
wozq&plgg)zﬁsrow ded herein is Conpound (1) sodi urﬁ%ﬁ?zopﬂ“&““
crystalline formcharacterized in that the conpound
has an X-ray powder diffraction pattern containing at
| east peaks with 2-theta values at 9.3, 7.1, 13.8,
26.9, 25.5, 19.3, 21.1, 26.5, 22.5 and 17. 7ni easured

usi ng CukKa 25 radiation. so provided herein is
Conpound (1) amroni a salt' 'n a crystalline form
haracterized in ound has an X-r

values ﬁ%ﬂe]r i 34 P8R b3r15 p%ﬁ ?°e%2 e%?r ail hthgpdad 2’ @&é%“r%‘é‘é’k‘g CuKa

radiatioM. th 2-theta values at 8,4 and 19.6 neasured using
CuKa radi ation. Al so provided herein is Conmpound ()
Adspriseideddsrein i GompeynddDammania sl NMR #AYaip@rcrypling form

charact3fzddnA that 116 cGRFRAYRL aﬁ@@ra??o%dér%ffr%i@ﬁ %ﬁtte% wnfa"ﬂﬁ hd DMeast

pattern containin eas eaks wth
peaks DO EE0R0RS C ALY e/ 603 s sing Ghka siistion, 4 19, 6
234 proRddd hedeih B CO%EmEm (i)?angnon?alssaﬁ NMP sdlv A a%gfs?allme form
nmeasur ed usi ng Cu radi ation. Al so provid herein
characterzeddnfhgtithel cqmpoungrhgsiin aC- g3 mpwmrdlfﬁmtmaméttqrmmtammg at least
peaks v@irtﬁ@ﬁlﬁ'lt |\}aﬂ1%s f1orgm 8 §h35 aCY £5é 3840 118 76 h@loe ! & COARQHAd
has an X-r powder “di ffract’i on ‘patt’ern contai ning at
13.0°measead usigg sadjgtion, 2-t heta val ues at 7.6, 8.3 and

a0 e OB SE s

crystalipey BartiWlintyethis aefens taogreaterdhanySZedystalineh More faeticyrip drumtfers to
y rdao [ ng at
sreaten 15 0% Syl PURGncE b 0% 1o oGl
The p@senp@ivantors Bavz alsp goudrd thLa@ Cempouhd @) athdnoldBing s@taspare@ﬂaﬂy
ﬁb e . tially
useful %ﬁé@?a Isﬁsﬁz?&{h%%k&gnarnéﬁg&&ecf o % SU|®2b| y this refers
The ﬁgzﬂe‘ap of the ranuiB@9te ot‘:Cympainﬂr(I)éﬁa dRaratéction gted:y t hi s
refers to.greater than 75%crystalline. Mre
particuNarly this refers to greater than 90%y =
' Particularly this refers to greater f{ihan
al 1ine. The present inventors h 2

Ny Lhs ' eqndpg( 1) et hand] %ﬁ@"r’gg‘é@al t r
N\\_ V\A'&n fornmed in si' Urrng e m
OConpound ﬁ\rlQ\The fi naI step of[‘\E\_h_% rranuf act@r 0
Compound (1) fis a deprotection step: rte. Pd I NF= .[ =
x N SN

Protected Compound (I) Compound (I)
Scheme 1: Final Step in the Manufacture of Compound (I)
where Pg is a suitable nitrogen protecting group.
A suitable value for Pg is, for example, a Cy_¢alkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbonyl, isobutoxycarbonyl or terz-butoxycarbonyl group; an
arylmethoxycarbony! group, for example benzyloxycarbonyl. More suitable values for Pg are a

methoxycarbonyl, ethoxycarbony! or isobutoxycarbonyl group. More specifically a value for Pg

is isobutoxycarbonyl.

The main impurities present in this reaction from the manufacturing process are:
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WO 2007701025 Prot ect ed Conpound (1) Cc npatnd (1) pcieBessendiess
Final Step in the Manufacture of Conpound (1) where
Pg is a suitable nitrogen protecting group. A suitable
value for Pg is, for exanple, a Ctebal koxycarbonyl
group, for exanple a 20 nethoxycarbonyl,
et hoxycar bonyl , isobutoxycarbonyl or
tert-butoxycarbonyl groupy_an aryl methoxycarbonyl
group, for exanple benzyl oxycarbonyl. Mre suitable
values for Pg are a nethoxycarbonyl, ethoxycarbonyl

or isobutoxycarbonyl group. Mre specificall al ue
for Pg is isobutoxycarbonyl. The main |rrpur
present in this reaction fromtheg man

-1 hk

N—nNProcess ar e WO 2007/ 010235 PCT/ aB2006

o h m |ty ON Irrpux etrelre Q-
< ) o@- \ \n- phe Deprok\jyctln Reactloq(zﬁﬂ
O | mpoFYy 1 genefatigd in theHprededi ng react] i DO
whi ch the Protected Conmpound (I) is formed |nN|a
pal | adi u di at ed coupling reaction: 11; . N
Pd({i‘%ﬁ’fmyq*‘?iﬂws, MM e o -y ti IE AL O UY
Toluene ~* 1i7 Sk t) i 01" ~~"'. ,+1 OYt451W\~
M. CFl, t-Ff3 Impurity 2

Scheme 2: Main Impurities Formed in the Deprotection Reaction

Impurity 1 is generated in the preceding reaction in which the Protected Compound (I) is

formed in a palladium mediated coupling reaction:

N s
- | . i) Pd(OAc),, TPPTS, NMM
cl é" }“ PA/H,0
0=5. N’ Pg & 0 ii) Toluene AN
0 o ]\\_—o
N7 N e, B(OH),
%, N

CH,
Intermediate II

TPPTS = 3,3',3"-phosphinidyne tris(benzenesulphonic acid) trisodium salt;
Pg is a suitable nitrogen protecting group.

This reaction is preferably telescoped into the subsequent deprotection reaction for
reasons of process efficiency.

Impurity 2 is formed by decomposition of the oxadiazole ring during the deprotection
process.

The present inventors have extensively investigated this deprotection and surprisingly
found that using ethanolamine for this deprotection step, thus forming Compound (X)
ethanolamine salt in sifu, leads to particular process advantages.

For example, ammonia had been used to effect the above deprotection. The key problem

of using ammonia was the poor solubility of the ammonium salt of Compound (I) in the reaction

medium. A further constraint was the limited stability of Compound (I) to ammonia leading to
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5 |nternmediate a TPPTS = 3,3 3"-phosphini dyne
WO 2q07)ioéo(zg%nzenesul phoni ¢ acid) trisodi um sal t;PCTHgB3086/002654
suitabl e nitrogen protecting group. This reaction is
preferably tel escoped into the subsequent deprotection
reaction for reasons of process efficiency, 10
Impurity 2 is farmed by deconposition of the
oxadi azol e ring during the deprotection process. The
present inventors have ext%hsively i nvestigated this
deprotection and surprisingly found that using )
formation|of Frapuity Are sbptionfio Wph t%ts st dogin torestrllise Higsa frehipgohugion,
is desh@l@ﬁ%ﬁ%oﬁﬂ-}‘or veihRRAkRE ne salt _n_si tu, leads to )
particular process advantages. is For exanple, ammonia
1. Hayond erpvids aa oprortarifsete rempaya Ipsine | dehiy iowettyives prefipgin
' y
gﬁycc%tglms ebur@f in Y 'tﬂég)aﬁﬂé'g%n?soﬁ% #P?etﬁﬁ% %ag‘ff)'aigm. brhd

f the ammoni um salt of Conpound ()I reaction
RS TRt pigpifipradly easkendrin tha finplpyritiention P emrpusd @sd sy be
B OB AR SR AR, e FRKTD ophalifu Al SR
PHEseRtiap A PrecipHatomdthereiore asvdble wbdigmotia sitpf Catnpiugd (1) woeld
: ' ' ' this point for
R Mol e PRI = sbpor tuni 1y to
2. dewenlé allevpsapprationiof therirganiaghasei aftyr thmdepprtestion step lsaving a low
[ - r
RRERIBLARs RSB SR g () SoELEIEM b AT BN o
gelighlerarystatlispijory te groduct theprefered pagrhorphie fdringd Compowdd (1). If the
. r C r .
TP Db plded2P M bt R A B 08 UG ol et
durgersing thetcrysipllispraadesateliaslea precipitate and therefore

3, qf\nszlb &nt 51‘.8} éicta}n?]{% lﬁafl@hﬁg}l“ T fcoﬁgt'gg%ﬁég to( t&]g Fci’@'i’q%&o further

provi de an oppo 0 renove this I npur
freduce palladium 12vels in Compbwhddl)Isbwidejoaraietoln spdciftchtion limit be

' fter,th epk ot ect | st | eavi ng a
SEA0 DRG0 ot D% AEREEEM B B8 vLBRH, MBrgove
Hotlowing thecadditipal of the gitseludomafctontpourel (Iyte kliecbbte acid, typical

v I B B A LN e
0.06% actht ethamtintdneroteas. Mae bieeallOrgauity GeveB i@ these Wed bnolcédhﬂ:s are
| ' h. | dth i satjon. |l ess
075 Y30 5y RS A B b
Tule te thishighiselubilidlest Gotmpbingl (B)Bthahblemint Galf i flidweous IMS phase

of the reaction mixture, it can be separated from the organic phase with little or no loss of yield.

The aqueous phase containing Compound () ethanolamine salt can then be charged to hot
aqueous acetic acid to crystallise the product. This mode of addition ensures a poorly filtering
polymorphic form of Compound (I), referred to as Form 3, is not generated, as Compound (f) is
soluble in the crystallising medium and can equilibrate to the desired crystalline form, referred to
as Form 1 in the Cambridge crystallographic database. [N-(3-Methoxy-5-methylpyrazin-2-yl)-2-
[4-(1,3,4-oxadiazol-2-yD)phenyl]pyridine-3-sulfonamide (ZD4054 Form 1). Acta
Crystallographica, Section E: Structure Reports Online (2004), E60(10), 01817-01819].
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15 reduce palladiumlevels in Conpound (1) should a

wo 2007@Y8s et al s specification |imt be requipEcB2006/002654
Pal | adium |l evels in the resultant Conpound (1) rnust be
virtually undetectable. Follow ng the addition of the
salt solution of Conpound (1) to the acetic acid,
typical levels of Inpurity 2 in isolated Conmpound (I)
fromthe ammoni a process are 0.26-0.07% verses 0.06%
in the ethanol am ne procegs, The overall inpurity
| evel s fromthese two procedures are 20 0.75 - 034 %

f 0. 22%,f
Cpobbr R B P HREE R e S SRAEE Sor ey
diffractiaf peﬁ@ﬂmuﬂadm(gl 2} leattipasie dthi2rtBets edltesian23. Ifel 2l em‘smdl\zs 0°

B H]gf § reaction mxture, it can be separated
measure P%ﬂgp Af'c phase with little or no | oss of

Gtinglotnd (I)I'lileF cﬂmueﬁa;a:eﬁhﬂ&e clapateaized inghaCorpompehng h)s an X-ray

powder GrERRh AR sob Biyect ettpes s ZpPBR G 2 At 2 A 18

13.0°, 186416.89Nn169ASI97e 2 7R°RADL 1.5° théakiired g Qﬁ(mamm ph| c

ormo , referred to as F
e %‘ba%m%dﬁ%%%f%ﬂmt@m%?%wg . Spigray pOWder

diffracti6i ya&feﬁl doh i ABAitpaAl8 MdthaRete Galidsiabb 3¢,8 1180, 101%€ and 15.7°
é:gd crystal line form referred to as Form1 in
reasur Hém W&iorr yst al | ogr aphi ¢ dat abase.
¢d§h}{oﬁn&\/ﬁ§ H@thm@' B} ﬁ%ﬂ%& Odrittetizyd thtRat the compound has an X-ray

%4 - oxadi azol - hen%g yridi ne- 3-sul f onam_de
powder lifm@sapﬁmﬁ%sam%%téeaméwl g plugs at ééotll e 45,

15.7°, 25b7, 8glsbing. 1ReBo! £ 1Mhi De6{ RORM:d uEROCHR) sadiation.
ol 817-01'819]. WO 2 07/ 0119235 PCT/ GB20061002654 -9

T%Wﬁ‘@@ﬁrftf agdijion, gltkyeifepsible withGomwourd dhammeniyg splt, pyfgered

from a R@FROMAhvRASKs@N X-ray, powder diffraction pattern
containing at |east peaks with 2-theta val ues at 25. 2,

1. "Bt cpystajlised ampgnipm solt isrisperspdtéraush befh thatpsganisaind thiegaueous

SRR AP fhefedore e pE&EQ&o‘ulm b@ﬁpsﬁka hﬁﬂls RV B EIcHEEHadsas
that the conpound has an X-ray powd diffraction

Jraptediniveighe eduapusgphege fpréhes‘tthageamnwmow hap éq e agdded fedhe
e@:@tu%%u? g/lolfé ac%tlc a'b%d gzas thér%fo?e ne%@é?i’ and @m&arg} @oﬁmejd%crzases the

nmeasured using CuKa radiation, Conpound
C(fﬁ9le@§0|ﬁ6wmr®e$ssp0m@ﬁ@(bt erized in that the corrpound

2. Pirfitnd Bk PRl WRCHLAA ARG iR RRAIY MY o
camﬂam@tian pm@mrpedreugwnglmaemaiamﬁmhty r@g@np'ou nd
o § nﬁgﬁéﬁt&s ig@%%tl?aﬁec{ allltré}nlg e ta dé% ftﬁ ag{l rg{éftyr?l%‘iepttg find
condmooothla'agave grpatat sdhedlgy of)@akmlmd (l}) "ﬂrrctefwtme lwaécswestaaingﬂlyﬁxoxyl

groups \?](%re 2Xam19€d5 in d t]aﬁ c?xbhne&ygroxlde ﬁe@a}hu%/} Oniuzré h}‘?’drolegé gndan d

nmeasur e

ethanolamine.

Deprotection occurred quickly when either choline hydroxide or tetrabutyl ammonium
hydroxide were used. Unfortunately significant decomposition of Compound (I) occurred, even
at 20°C, leading to formation of large amounts of Impurity 2. This led to yield loss and poor
quality product being isolated.

Ethanolamine completed the deprotection in 1 hour (the same time as with ammonia) and

provided a stable solution of Compound (I) as its ethanolamine salt at end of reaction. The level
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Thi s node of addition, although feasible wifi Conpound
WO 2Q01P1033oni um sal t, suffered from a nunber RFT/GB2006/002654

drawbacks: 15 1. The crystallised arinoniurn salt is

di spersed through both the organic and the aqueous

phases and therefore the phases could not be

separated. Thus the whol e reaction nass (as opposed

to just the aqueous phase for the ethanol am ne

reaction) had to be addedio the acetic acid. Mre

acetic acid was therefore needed and this | arge vol une
of fornghtion efBwgsirityis r@fghlycigitee Petotent dnenquizome sthasansine etrABC y .

i 81 10 R PRER B, hU RS GRS UEE ARSI  ver

in the ghaivladiimprieer Brdeilydsdbald proiblyaiue rd tht ingiteved RPtallisytion.

rengoval .., IThe pr nt ,inventors | stjgate . .
Howevgt PRMRied (alpdt TR Blg ts S PICE R C ik EBbRShmins. apichgoduces
the forfniatich ofdﬁdnpﬁiiiw 2aa ﬁirltuhl@t ut@&i@é@é‘&w @ endSeflredatibd. thI!zhg@sf not Ipossible

, poun 1). .Three am_ ne bases _containin r ox
using (75 BRRERA SbOtas o B oG OEaTS & U BPHERH o1 ol g
tR suabnsiriyt, aiveadnarigdes bydintxg dempoitld 85 e@kduddiabasuitd@ring the
protection. ocgurred guickly when either choline
deprotggFBh S5 Hert OBt e G SRR SHOUPER do vere used.
o Unhrovidenadifiy/sohit@n] ih kot sgemedie slyktlite 8bm GRIBRUAC
(1) occurred, even at 20C_ leading to formation of

| Py e AT imBroyed sl RIgceReThi s [ed to yield | oss

o ArdROlowebRLdIT MpRiYMeE. bei ng isol ated. 30
Et hanol am ne corrplpet ed the deprotection in 1 hour (the

» Jipefilirptign cas bevised taafitter thei salptiemand resuos/ihd dags soleblesimpurity
s%ﬁw[})_of Conpound (1) as its ethanolarninc. salt at
e of r'eaction. The |level WO 2007/010235

* PIIE/eGBR2e 610G 6batld pallGlivef afsobemta e sadftidotp udutemali s

208)&& | atig};m | ar between ammoni a and et hanol am ne at
C ypically 0.3 to 0.6% at end of reaction), but
o tTierd ieUimlteddecbmponitionyof Protddtet @mipswidql)edd S$omboundI)Ivaier

io{t}léat hle et hanol am ne process as detail ed above probably
P8™%%e i nproved crystallisation. However,
o Prigiesie b eshtfonsPunstionlor theablyRerpeps et ECheM 18 cti2ddBlamideh
eﬁtqg{aa,‘nol arﬁi ne, which reduces 5 the formati on of
I PR Sy g0\ AeFHC 35| y undeetable | evels at end of
o 'BRE ik BVeralllipPoved pRRtss RARRWG). € Using the amonia
deprotection'as no reaction occurs at this
t Eieprdora inons aspest of fpiayansien the s nyejidastheyess o ompeuail £l
ethanofdMTROIAG {hb hrephBaRPo B PpBuR@lyl during the
deprot ecti on Step when conpared to other salts tested,
dna furgher ayppes\wé this invention there is provided a process for the preparation of

Compound (I), which comprises the use of ethanolamine to deprotect Protected Compound (I) to
form Compound (I).

In a further aspect of this invention there is provided a process for the preparation of
Compound (I) which comprises the use of ethanolamine to deprotect N-(isobutoxycarbonyl) N-
(3-methoxy-5-methylpyrazin-2-y1)-2-(4-[1,3,4-oxadiazol-2-yl]phenyl) pyridine-3-sulphonamide
to form Compound (I).

In a further aspect of this invention there is provided the use of Compound (I)

ethanolamine salt in the manufacture of Compound (I) substantially in the form of Form 1.
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alt provides a stable solution, in that the salt does
wo 200@hogEystal lise fromthe solution, 10 all pwi/ag2doenossu

i mproved isolation procedure. e There are | ower

overall inpurity levels. Fine filtration can be used

to filter the solution and reduce the | ess sol uble

inmpurity (lnpurity 1). a There is the potential to

add pal | adi um absorbent to the solution to reduce

metal 15 contam nation..g There is limted

deconposition of Protected Conpound (1) and Conpound

: O ; 1)

Paltel] in Bp RARUAE mothe UM § RuE0RM b SFFom |
present.dn hartiollartharels geesten thiap A6 oo A Rpatibutagly dicea is greatet dan $o a
Form 1 :?E ggrﬁ?ﬂlsfr tH4E [sgﬁéatér Rk gg‘%q}oﬂfx z.clea?t‘f’cu?afrl e £ %}’eater than 99%

refore in e aspect o e 1nvention there I's
Form 1.dn patiddal théreisigeeaten tha@Ohp Yikfedm (1 1Partiadrkyrtbdre isi greates glan 99.8%
(the preparation of Conpound (1). In a further aspect
‘of this invention there is provided a process for the
Jwracfpriiea oot offthis Buension tiatre(is providid € procasfr itteesanufaeturesd

of, &t hanal.am ne, t o deprot ect,.Protected Conpound (1) to
Compothd (ysREPEHA b 1 OF Pt YhiFh RBPS€hect o this
(1) the usewietitanaamink es éeprateqp Povéctbd Coappurraiq®s Hllbeed bhe

. aration of _Conpo 1) .which .conpri.ses the use
G the SRR B e PRnithe B PRG Dy ebo et SEREBRHEar bonyl )
03 fihdraxpectofnis hytmpiph drtdis groylded 2 plodesk Ior Shodnaxtdivar«l
-2-yl 1 phenyl ). pyridi ne-3-sul phonam de to form
CmnP"‘Et%H%’o%‘ﬁ an(t%l} mg%e #oHng?F Ut ﬁ‘@{%&%\%%%[seséf this invention
(i) the Ush1€ff EhahSlapie\td detlotbdt @ratcedTondpotmi()) ¢h thd presence of a solvent
followegﬁihanol amne salt in the manufacture of Conpound (1)

bstantially in the formof Form1, WD 2007!010235
(ii) the &AJFieri3? HRGEURAS TbmpSutis)pttah&bintheisilt §dheioh @ M acaf. For m

. ns that there is .greater than 95% of Fo |
éwrég@rfﬁ? aqichis 3egtic ROPiaRy Pt W% PLEPBRTTRAHT SRTiFHERY e
acid is aeetidRid. SGHHLAS thY addie bad isB0OY R8hEI0N Hawlr. 9 YottePibpect thelabetic
... particular, there is greater than 98% Form 1.
acid is ghagigliagqiic#Fidy there is greater than 99% Font 1, In
Baitdblyciié lvdnhRELE alnfeol RAET, HhHSAmBR a6, ethanbl, iso-propanol,

Parti cul arlgl there is greater than 99.8%_ 5 Farm 1.
propanol, iso-butanol or butanol, or aqueous NMP, particularly aqueous iso-propanol.

Form

In a further aspect of this invention there is provided a process for the manufacture of
Compound (I) substantially in the form of Form 1 which comprises:
(1) the use of ethanolamine to deprotect Protected Compound (I), followed by
(i1) the addition of the resulting Compound (I) ethanolamine salt to acetic acid.

In a further aspect of this invention there is provided a process for the manufacture of
Compound (I) substantially in the form of Form 1 which comprises:
(i) the use of ethanolamine to deprotect Protected Compound (I), in the presence of a solvent
followed by
(ii) the addition of the resulting Compound (I) ethanolamine salt solution to acetic acid.

In a further aspect of this invention there is provided a process for the manufacture of

Compound (I) substantially in the form of Form 1 which comprises:
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In a further aspect of this invention there is

WO 27040288d a process for the manufacture of KEFBIAE002654
(1) substantially in the formof Form | which
conprises: (i) the use of ethanolam ne to depratect
Protected Conpound (1), followed by (ii) the addition
of the resulting Conpound (1) ethanolamne salt to an
acid. 10 In a farther aspect of this invention there
is provided a process for-he manufacture of Conpound
(1) substantially in the formof Form 1 which

(i) the asraethefdamiat Jo deptditN- (QBbtﬁdﬂ?Bdi&in@U‘lNJ@ - &hSSPI-AkBEIpyrazin-

2902t o By e DA B S B e R, U e g

(ii) theG@aniEon! aﬂgié i'esﬂltlﬁg SHRnRRh @HC&ﬁpé‘uﬂh 14)) §tﬁhﬂbﬂdnﬁﬁh dalt u?ﬁh 2, d.
ui.ta e .ac acetlc proplonlc orn1c
éﬂﬁ?&m@f X‘?t%tb&}fxwﬁen gieds Prevfladi aipagss igr tha manufpctyre o§
Cc,mpcameu) @ulﬁeahdauysﬂ kHedBiny oft HoBm aGRfidhCoRBtis] S 80% ac et ic
In apot her ect the acetic acid

P
(1) the gﬁea)ém@fm s o degiofpet Mg SpoRpRycarpRuy R O-Gemethoxy- Sqfpethylpyrazin-
2-yD)- Za(qL[ﬂ}QWSO)@HﬁiUMLﬁ}phér@[) IXaRRE SupBddARR i theHhRAERE of aqueous iso-
anol propanol, iso-butanol or butanol, or
pmpa“ﬁé@‘é&‘i‘? RY P, partl cul arl y aqueous iso-propanol, 2(} In

(ii) theddfiibh bethe ASRAES solftioh BE Soipot@A (1) SMadolkife dak sPILAM 18 8H adld.
process for the manufacture of npound

slaaﬂ%h?f psREqtT his ipyratipgthase 4F Pregded atprmwcﬁar( @)5 mgpfagyre of

Compc(dnh 4)) Q@ost&%ﬁal@tfm eleTarmpbarvng \ﬁh@ch%ﬁbﬁie@u protected
ol lowed by (ii) addi tion of the

(i) the H@sﬂﬁ Pthwf&aregaér@di?a@teﬂlﬂ (@9%@%@%})@1 Sangthexy-rethylpyrazin-

2-y)-23@L[4 3 A&aaxaidi'fﬂﬁﬁﬁe@%ﬁaln@g -shf Bhénahﬂé%hb@éhﬂ ere is
pr ovi d rocess he manuf acture of Compound

(i) the(aaishtlgm B%tbamwlang Gomppund &) pprplasiinggiie 4ceumace¢1
qﬁmth%@%pe&lo}thmﬁveﬁa@n ﬁl@re%%@ﬂ@é r&%sstfa Hfaﬁl?f@&ﬁre of

Prot ect ed Corpound , Int ence of vent
Compqug (B ks tapijallyi m)hetfh@l %Fmrmllo'rhl@fcomnéseﬁes ulting

(i) the Q&l‘% Q%ngh{rﬂﬁle ﬁid&g{b@cm{sgﬁx@@hﬁboﬁ@ )lILf 390eth&y2 -ﬁl%@h?l%razin-

aspect of nt 1 on ere
2-yD- 2p64d\1/13Maéa§niédébhewbmyaﬁleeﬁéhlmhfa@mmcen e prqaelcc:ofmm@m iso-

n()il)“ﬁ%ai, ntially in the formof Bonn | which
propatiol KoIRIR b\ 2007/ 010235 PCT/ GB2006/ 002684 - 12- (1)

(ii) thetaldélt@g ef tb¢ resuliingnGorapdund (1) etheksiangneseit solution to acetic acid.

2 SR T B MR e
in the papttnetit neprapl IS nenvek paol | owed by

Therefore in a further aspect of the invention there is provided a pharmaceutical

composition which comprises Compound (I) ethanolamine salt in association with a
pharmaceutically acceptable diluent or carrier.

The pharmaceutical compositions may be in a form suitable for oral administration, for
example as a tablet or capsule, for parenteral injection (including intravenous, subcutaneous,
intramuscular, intravascular or infusion) as a sterile solution, suspension or emulsion, for topical
administration as an ointment or cream, for rectal administration or for intranasal administration
including a nasal spray formulation. In general the above compositions may be prepared in a

conventional manner using conventional excipients and according to methods generally known in
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(ii) the addition of the resulting solution of
wo 206701pRaynd (1) ethanol am ne salt to an acid. pbeGB2006/002654
farther aspect of this invention there is provided a
process for the manufacture of 55 Conpound (1)
substantially in the formof Form 1 which conprises:
(i) the use of ethanol am ne to deprotect
N- (i sobut oxycar bonyl ) N (3-net hoxy-5-net hyl pyrazi n-
2-y1)-2-(4-[1, 3, 4-oxadi azp{ - 2-yl ] phenyl)
pyri di ne- 3-sul phonaride in the presence of aqueous
130 . ol lowed by (ii) the addition of the
mea“‘#?%ﬁPﬁﬁﬁgéso°E¥&bn of Conpound (1) ethanol am ne salt
bal futthayaspect adithedgverition there ispravifiadrthdnese ofi€pepdund{i)t hi s
' ere i.s provided a process for the
eﬂmndé Pﬁé@gr&ﬁw@ne npound (1) substantially in the form
'ﬁﬁer&fmemndordﬂmg tohthis amecu of @& prdsent itvestionStheefis @b idsnioCaponsd

@ ethal?\(])ffet ﬁ‘%a?th o(% tus%'ﬁ&& ?}ijrbeg}f %/{‘Z:c?rc%o 1rr]1ya v)/arrn blooded animal such as man.
Begolrdm@to(aﬁedlér fSatdre OR thel Ip&Zﬁit uﬁemiop,tlhaﬁ)d provided Compound (I)

ridine-3-sul a t he .addi t.i on
etranoldRihe B P AR BE AL A BT s s e ity 8
wamb&@é&dmn&mmbhal&ahn a further aspect of this invention
here is oVvi ocess f.qr .t he uf act ur.e of
MG st SR athe fir ok Mo enudibese Aasiidad Agpstiag of
treating QAIGRS WhHiCH coxﬁpr)sed dunikiserif aneifdanelaadhne f Comgapderect

butox rbonyl ). 3- net hoxy- 5- net hyl pyr azi n-
°tha“°1§“’§‘f’ al *2t°(a4w¥rﬁ’é°°4‘e% Q%lﬁlﬁl\té‘e}? 2530909 ] pheny!| )

myddrdihm aTuSktr Bhanast tﬂ@ ag;ﬁcttdmepﬁ@ﬁﬁmﬁe@ﬁs REH@QAUS
propanol, followe (i) the addition of the

b
Pha“na?eé‘&f:ﬂl F?’H@%@Hﬁ"@&ﬁ#&"ﬂ?seéf%ﬁ‘ﬁ%‘l“&rﬂ)r?@ag%iﬁlf‘mé &t i1 Btpciagon
with a pa\sﬂalc&n@mﬁccép&hb& dileAtRe barAS 8 Gse &f thé REatRER SLEMcer in a warm
i nventi on Conmpound (1) ethanolam ne salt may be used
blooded iy sughas Maent or prophyl axi s of cancer or pain.
ﬂh%()ﬁx%loisﬁedt Bf e fivEARGthASR %R)t\'ldefi tHeRSe 6@&%‘1&{1%[} NefnBlamine
provi ded a pharnmaceutical conposition wh
salt, in @6 Fﬁglpg:tg)@g)f @j@mp’gq} ,pgol(fq:r)ttlc@tlh afyicapineelles indugipg differentiation of a

canceroﬁ?@é?ﬁh@WaﬁﬁbWoHJB Akl sﬁ’c!?laars pageutically acceptable
| uent or carrier. The p ar maceuti cal COTTpOS| tions

WO@@ gspech of e iaventiondlisrels peyvidse Hie variod Gringoped (Ibgihanplgmine
salt, in @ AR BRR o@a (1'1%9 g?ﬁnerﬁ E‘or(ﬁe@ﬁlﬂl.\eered\fcﬂfin Eﬁﬂ)ﬁ&{tﬁf liferation in a

I nj ection nc i ntravenous, cut aneo
cancerquﬁ@ﬁ@ﬂ@@h&ﬂlffermla@nﬁ 6 ghngerony cqllnm [ viaon )>loa<éedammtaésuCh @s
sol ution, suspension or enulsion, for topica
adm nistration as an ointnent or cream for rectal
Hoamothiessaspert phthe dyveriton thang is arersiet a athiod if@trpmcingrabmml
prollferhtgb%l ilf Q 'c%ex%u??eﬁac!r i il d{ffgztemﬂtf%h 8? o Cancg}ogse&ﬁ ch ch%Pnses

ve conposi tions nay repare conventi on

administaimgen effsating amouny eﬁCompthd & cuhmcmmtme aﬁtdtoaommdﬂqmged: animal
neihods generally known in

man.

such as'4
According to a further feature of this aspect of the invention there is provided a

pharmaceutical composition which comprises Compound (I) ethanolamine salt, in association

with a pharmaceutically acceptable diluent or carrier for use in the reduction of abnormal

proliferation in a cancerous cell or inducing differentiation of a cancerous cell in a warm blooded

animal such as man.
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WD 20071010235 PCTf GB2004/ 002654 the art of
WO 2003P1923%t i on technol ogy. In a further aspectPCfGB29R6/002654
invention there is provided the use of Conmpound (1)
et hanol am ne salt as a nedi canent, Therefore according
to this aspect of the present invention, there is
provi ded Conpound (1) ethanolamine salt, for use in
the treatnment of cancer in a warm bl ooded ani mal such
as man. According to anotlher feature of the present
i nvention, there is provided Conpound (1)
eﬁ kkmﬂalr aspedteths alventidnnhdrdis pmmildeﬂalmtuse ef @fmpmunﬂa(l} @ba®hamine
1t use in the treat men{S P 1%@ bl ooded
sl in “HBV%"@ S H52 HARCORCE F%ﬁ?@“’{ °°ae?6‘}‘i“ﬁ ¥ e e of
tihamtlees ppedt obthe iventionvkent is@novided ties use ommnpodﬂd:i(l)iethanolanﬁne
0t cancer . whi ch
salt,in G R BFY 4G PR aP P S O PO ST b e cell n 2
warm bidddad edimat sucteasgadnt , t o a war m bl ooded ani mal such as
n. Accordi to a fu t her feature of this . aspect .of
i eriathes Bshesioh e fraelliqndhost (prerededd magied o RReiEg aprosis m a
cancer(ﬁl@ rcmos;hich e@n;y»tsb@mnﬁﬁwmgs&&fféam Qbhidtht 0 Lo@pdian g am ne
in assocja .With a pharmaceutically
e"han"]é@g’éﬁfﬂ&ﬁ? éwa‘l’ni‘{?ﬂ@ﬁ ed&P‘“@é\?‘FPé?‘e'Flb use in the treatnent

Qfcc6raitges a fifther fe@idof i dapeeOsate ﬁl{iédﬁﬁh th%téﬁhpx@ﬁdm In
anot her aspect aof the jnvention pr OVI ded the
phafmasgléwslfcow%%w&hlflason@flﬁ%ﬁ&ﬂr%ﬂw% ) Shgpla amjg slfdn association

with a ﬁlﬁ%ﬁe{lﬁlﬁll? bccaftilE Blentyr @hirikLfohidenindicisy £B68E RlbScancerous
or inducing differentiation of a cancerous cell

el
Ceumi‘Wa%?‘WéP‘?ﬁdlﬁ‘P%% ahPAml such as man. in another

€I§ Refifter dpedthe the MR dnaRert RYYr&vided thY QY bEleshnidied Uy &hafolamine
nmpound (1) ethanolamne 20 salt, in the manufacture

salt, as 6P a%fl'ﬁ%‘?&%}ﬁéwi vasgiar fargeting ageié iy erdoierssls SerpLAREforaRearous

cell in Rvainh hBb@dIaBihal Such as @@gICer ous cell or inducing
differentiation of a cancerous cell in a warm bl ooded

dmppsher aspes o4 e ipgation therg v pededaqyse of Gempeyad (I) ethanolamine

salt, in 'tlib"rﬁaﬁhfa@ﬂué (ﬁeaﬁﬁedkcﬁm%t%ﬂ e ds & ABIDLdgdn@ ankl QQsléﬁlhﬂgrgetmg
abnor ma pro iferation in a cancerous cell

agent ip Hlge VerelenUPPIE g BIcRROETONR CFIn 4 WagR dlopdndanieal Fuchﬁs BRL-
GR IthS %s?pect%? 1R33N Rii G 1Bk NhrSAdRla B dd\e pf) Qi‘ﬂ{étan‘afm-

Conpound (1) ethanol aanine salt, to a vvarm bl ooded
angiogeie ﬁmi vasalps fergesingragent inddend aessels Sepplyiner qanesrous eelt whigh of
compritol oS3l o ko R Gl B) AR B vy
blooded ahimet $vghed mai-ne salt, in association

According to a further feature of this aspect of the invention there is provided a

pharmaceutical composition which comprises Compound (I) ethanolamine salt, in association
with a pharmaceutically acceptable diluent or carrier for use as an anti-angiogenic and vascular
targeting agent in blood vessels supplying a cancerous cell in a warm blooded animal such as
man.

By the term “vascular targeting agent” it is to be understood that the site of action of
Compound (I) ethanolamine salt would be on the vasculature itself rather than the tumour.

In another aspect of the invention there is provided the use of Compound (I) ethanolamine

salt, as an anti-angiogenic agent in a warm blooded animal such as man.
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with a pharmaceutically acceptable diluents or carrier
WO 200f/010238se i n the reduction of abnornmal 30 prREITVGE08G/903654
in a cancerous cell or inducing differentiation of a
cancerous cell in a warrtt bl ooded animl such as
man. WO 2007/ 010235 PCT/ GB20061002654 -14 |In anot her
aspect of the invention there is provided the use of
Compound (1) ethanolam ne salt, in inducing apoptosis
in a cancerous cell in ajigarm bl ooded ani mal such as
man. | n another aspect of the invention there is
' A 8 () S@hdol
o Bl p PO BT @ Shane
salt, in thgpopubsiuge 9frn neediramertrfonitse ewdr anfirpngioBenjeagantin waembloode
mmnmsﬁﬂf amSuUch as man. In another aspect of the invention
ere 1's provided a nmethod of inducing apoptosis in a
Ip ampdlesr espsciod ke inrentién tbmprs\eéeda!dmtmdsqf @ravedingean anti-

l't,
sngioge il LGS En E ks R bR B e SR IR LORLORATE,
ethanolafnmetShb,rtOﬁeanmbbom anhuied swpbpeman of the invention there

o] - p |
AR IR A RVIEIPGRI L EAL SOTRASH Sprthee
phannacasts:abaoaiplosxtion whit cczmmisasr (atan;mmnd (abthynotecgagatifih @ssociation
it G0l ) BP0t BRI PRRTARS 8l .
wmnnbwmkdamhMEnwhmpemt of t he i nvention there |s provi ded

t he .
1y A S et e S VAL B g ERsbo TR Yhnigrine
salt, as avesisiElcs oSbiap metangsea athnciahiblia of mvasibi ini anvamviddgoded animal
h bl ooded ani mal such as man. In another aspect of the
such a8 ention there is provided the use of Conpound (1)
Iﬁhﬁc&ﬂ@aﬁﬁbﬁ&' theSi@vdntion thetelieproviaed Be tuerod benpmmnle&ﬁmﬂmxine
. se as apti - angi ogeni ¢ cul ar_ target.i ng
salt in oo p RO AieR] F gD Py P IR TR Eere oy
inhibitoﬁ/\%ﬁmaﬁibﬂ ﬁﬁ@ﬂaﬁfﬁﬁﬁ@icd Shifhl @sh fjm:gan I n anot her aspe cg of
e jnvention there i r.ovi de VI i ng
I3 anofheriaspes Pt MgrygEnm e %ﬁﬂpf\‘?‘é’g%? Pt 9&?@@@%8% Yent in
metastaddb SQUnNBHH L irfyaSoPRhith Bﬁnﬁlsmﬁﬁﬁlﬁwﬁngc@' dffe¥iiie @Mount of

rises admnlsterlnglGH gffectlve amount of
COIHPO%RE&H%O lprpine galhy oV ar Heedsd ppimat el as@stm bl ooded

A&l g 15 dFRHIRS folRFb ofAGE wpeétrogthteqn@nﬁdarth&ers pr@adedrae of
this aspect of the invention there is prOV|ded a

pharmagsRiigahersenositien which spreRtses BAmating KD chaprliaias stio istoREtion
with a phdrna€dulaiig! 8B Rsle Ihdnt of Brd? 38GIs@hd ANnhibitor of bone metastases

and an inhibitor of invasion in a warm blooded animal such as man.

In another aspect of the invention there is provided the use of Compound (I) ethanolamine
salt, as an inhibitor of bone metastases in a warm blooded animal such as man.

In another aspect of the invention there is provided the use of Compound (I) ethanolamine
salt, in the manufacture of a medicament for use as an inhibitor of bone metastases in a warm
blooded animal such as man.

In another aspect of the invention there is provided a method of inhibiting bone
metastases which comprises administering an effective amount of Compound (I) ethanolamine

salt, to a warm blooded animal such as man.
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25 with a pharnaceutically acceptable diluent or
WO 200HPY23 for use as an anti-angi ogeni c and P&J(}2406/002654
targeting agent in blood vessels supplying a cancerous
cell in a warm bl ooded ani mal such as man. By the
term "vascul ar targeting agent" it is to be understood
that the site of action of Conpound (1) ethanol am ne
salt would be on the vasculature itself rather than
the tunmour. 30 In anotherl@spect of the invention
there is provided the use of Conpound (1) ethanol am ne
datdarding & afurthertfeataen gf thiyesiect dgenbventiomthwa isprotidaided
0] )/ ;
phatma %ﬂn cm%ﬁostrl}h gﬁyﬂa%%é)gwseg %%ﬁa/go&h aénetﬂfog%{m? %% P%@ I11)S a%?o%ﬂmon
with a ghanmodlaubalﬂ)h@cemzéala)dﬂué}rtmp carriel £oi Yse et rainbibiorof bene nstdstages in
awarmbrl] ode(?anmgl cture of a nedicament for use as an
anti I - angi og“el% n%tgént in a warm bl ooded aninmal such
asanother aSIpebt afiht heentas pieed is pfovidee thenweot (Empohﬂrtb(ll)aet]naolamme

sa,in e DYy Bt 6 Rl Pes Bt it PR el B pf B T oe ™ ©
amlm(tjiier ﬂsiaec(ﬁomhe litﬁ'dnt(oiliﬁhereﬂ‘s hesvided fienge sBCdmpotiad @) stkenelamine
. e ani CcCcor
s, in g I EOR O R st Eer ForBpe ot R ot iidogs o a warm

bloodecpﬁmaldachamamhar nmaceutical conposition which conprises

t hanol ami ne, sal t ogciatign _with a

SR FGE St b5t e bl Bt e fiston CERPIPRRe b s
metasta§§s v&ﬂclﬁd’bfrnpﬂad’s QU geskirig ag efféctivéarBount Of @@igduld @péetisholamine
i n anot her aspect of the invention

salt to & Wﬁ’é’? @09@8%6%%?# E}’é’g % He&"use of Conpound (1)
em:&ama}; & frﬂ]lﬁlgerseﬂrare ?ﬂﬁls AbpebtTitHY ih@htiod thoe :ﬂ@rgﬁg@m as e;s
|n1|toro I.nVv | oNn | a warm pl o e anlma
Phamaﬁﬂﬁ‘ﬁﬁégmwm|‘¥P1°ab|f8t"ﬁ8?es 32’5’@8‘11“‘1&9 etiraolaming ‘13? ghasgqqeign

with a piarrdconticai@factffabls vt dCoREUBEsE 1) the bRG@ILA B khstases
salf, in the nufacture of a nedi canent for use as an

mawa}mhpﬂii?d&“méﬁs‘tf HeM{®t ast ases and an i nhi bitor of

MR ipbdl oPth¥@fvEAth ARHEH pAfid¥B kheSHE B @ing®BAY (1) $thanolamine
anot her as%ect of the invention there is provided a

salt, in fheisgipeBo AR BFRSATes 1B arierm ordet andreal sughdS PR bi ti ng

MRAHOLS Pm bEthe ‘Bﬁ@fﬁfohstl?e%e @%Fﬂvﬂieﬁ WRMsO8F @dﬂn&tﬂi@@f étNfolamine
anmount o oun anol am ne sal t, to a warm

salt, in Hie gRPaRCtErF qﬁameé@arﬁe @rmm thefreaacsit eff hiege metagiases ingearm

blooded SRkhbIr8cPfs didai S aspect of the invention there is
provi ded a
In another aspect of the invention there is provided a method of treating bone metastases

which comprises administering an effective amount of Compound (I) ethanolamine salt, to a
warm blooded animal such as man.

According to a further feature of this aspect of the invention there is provided a
pharmaceutical composition which comprises Compound (I) ethanolamine salt, in association
with a pharmaceutically acceptable diluent or carrier for use in the treatment of bone metastases
in a warm blooded animal such as man.

In a further aspect of the invention, there is provided the inhibition, treatment and / or
prevention of bone metastases, as described herein, wherein the bone metastases are as a result of

renal, thyroid, lung, breast or prostate cancer.
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phar maceuti cal conposition which conprises Conpound
WO 20%/%10%5han°| amne salt, in association W th&/cr2006002654
pharmaceutically acceptable diluent or carrier tor use
as an inhibitor of bone netastases and an inhibitor
of invasion in a warn bl ooded ani mal such as man. In
anot her aspect of the invention there is provided the
use of Conpound (1) ethanolamne 25 salt, as an
i nhi bitor of hone netast az s in a warm bl ooded ani nal
such as man. In another a zect of the invention there
i.s pr.ovided the, use, of Conpoun 1) ethanol ark-iipe )
g prothey gspeqh 8%%HYF‘§PPG§‘%€ ’éPr%’(ld%é g*}e&‘a @OI’FRS’P%@E“E@%H““
salt, in kHelprdveitn @ fred0BIQ N BLiASd8GREd With eV dBndth@Rdesto@idtioRin 2
as man. I n another aspect of the invention there

§uch
warm Bloodad Yy SHChASBhod of i nhi bi ti ng bone 30 net ast ases
Whhrokhet Bt 0SS iveiioRitEdr €15 ipREiR t1RfJs€ 61 CtBp RAPUNSth&Holamine
) g}%npoupd (1). ethanolamine  salt, tq, a warm bl ooded
salt, in Hi5i AP LSO 4 2GR D0 iP b e T trem PO b R g sspciated
with elevla®d et NBodutich ih akdahB blob8at difal Qhchlab kdinaspect of

the invention there is provided a pharnmaceutical ,
A PRPST PSP ORI dyertipmshare B oravisied damrchod pf treating Ren asppgigted

with el&Alell enddtheB S QbR Whith ddhpRisRNRMITRGS L ah kb dfive amount of
acceptabl e diluent or carrier for use as an i nhibitor

Compogpd pefaaneiamian Bl<s aiwgrm floadadaobnad serdds apmal  such as

MRBordRg tdla RNAL TSR SPEG as ot S8 inHEBA LRk if HeVBed £

provi ded the use of Conpound (1) ethanolamhe salt,
pharmacentichleoppesiténnt whish einpisnyommoat @sebanplminasaibtin iseridtiod
i NGB P 50 200 S8 ol P o
pain assogiated With dldvetedandotiretin meod@fticn ima diatma iendedfapimal seshiamman.

; i " _ . ) .

S P AR oo en e R A A T o oY (AR e
salt, in thepegventinn or kresteentf prin i aiwermablpeiel ouimet sugh esmmt. i ng

RO ELAE RS E T O TS iR R U8 (Fdgnotacine
salt, in thy manwiacture dflaomdiedmeantiforaise subhprasentamor Batemtlefygintio aavarm

bloodewﬁiwlesﬁmﬂﬁsgﬁﬂe of this aspect of the invention there
I'S provided a  pharuxacectical conposition which

do apithes epeorithe imeniidn) thert sgmoltidedi ameetlsald df treating pain which

. ciation 15.with a pharnaceut i cal ccept abl e
connpr R PP Pt B B RECRRREB bR e

bloodedrediagl shsless mamn a war m bl ooded ani nal such as man.

In another aspect of the invention there is provided the use of Compound (I) ethanolamine
salt, in the prevention or treatment of pain associated with stimulation of the ETa receptor in a
warm blooded animal such as man.

In another aspect of the invention there is provided the use of Compound (I) ethanolamine
salt, in the manufacture of a medicament for use in the prevention or treatment of pain associated
with stimulation of the ET, receptor in a warm blooded animal such as man.

In another aspect of the invention there is provided a method of treating pain associated
with stimulation of the ET4 receptor which comprises administering an effective amount of

Compound (I) ethanolamine salt, to a warm blooded animal such as man.
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I n anot her aspect of the invention there is provided
WO 200@1028%® of Conpound (I) ethanol am ne sal t ,PGTAGB3986/002654

treatment of bone nmetastases in a warm bl ooded ani nal
such as man. I n another aspect of the invention there
is provided the use of Conpound (1) ethanolam ne 20
salt, in the manufacture of a nedicanent for use in

the treatnment of bone netastases in a warm bl ooded

ani mal such as nman. In andBher aspect of the invention
there is provided a nethod of treating bone netastases
Wiherl conefis refeesd &g phicdady it rederato cefophapicalwenciypiyelomaf

ound (1) ethanolamne salt, to a n: a,. bl coded

hepatoggli Ry Pogertatt. BN eS8, AEnd g Lo GRS
ovariaéantdr] re@s pacdr, @lorédta carewe ploktaw cieer; Bladder pandst] leldndina, lung
cances 3% BRREH G o B o B By SR R PP A cacer,
head amﬁerm el reall daﬂceﬂ?ﬁ%ﬂioﬁmaﬁd Bukadmis, Moke waatidulaely itfrléJﬂers g@g

treatnent o ast rm oode
prostat e T oBTTA RECIPH T TPE NG ChCpNSE LD ARfERal coneer
ovanalh éaneﬁtah@ Nor bré¥el @Andes. [p a&niﬂla@ﬂmierparticmbﬂp itkdfer to mmtmanﬁnon

r 30 rey one net ast ases, . as scri bed
IEDES H%&P& ﬁy 1"\%5# 5{3{1 B&%“%P&&P&gggla étr%f&fsé°? Qe cggpoer.
In add#i6Rahore pmmargr, it feBBRto obilﬁﬁf‘ebno@f. IPidagioa] Bore %E@L@&Iarl}\ﬁﬂefers to
2007/ 01Q235 PCT1GEB2Q0 OOZG% -é? I n anot her, aspect
breast gcth EUTFRTRATE-THC PATRFUATYSL 15TE P BRAAY FaCes ReSGRh fid

gastric(cnce tolt2MEind BRI caBdrbnd 1 dF réABcaBER VBRI B6h ©fefers to
treatnment of pain associated with el evated

endomgigh {iK) %tﬂnafhpthﬂa@d%}@qdﬁ opbraifcARee I ReET 2REGiaf the uch

invent@8, tABEkncdris R BleRBEmA IR HtheP émsctarﬁnéxﬁ YLk incvsnttohe;raeuouﬁﬂy the
prOV|ded t he use of Conpound (1) ethanolamne 5 sa

cancerjifnaHBeRpANG p1aE Adencst Patispkaly Rt PEpducrs icfagfaien  the bne,

In a fuRh&\CBIBLERRNIQT HeliBRh BN barRbulRB] (e HHELS ﬁta%ietas%& Bate, and more
el evat ed endot helin-1 production in a warm bl ood ded

particylaf]yithg cagers mroducesgldn meppstasrstIn e furgspeniodipent pethe Hyenicron

parthHJiﬁlrtﬁe LR i O 2 eehsAiORhBOAd Rlord ﬁaﬁ?&xlaﬂ? tﬂé@aﬂce@ﬁx%@lfdeéit ed
el evated endot helin-1. producti on which conprises

1Ymph@1%ﬁﬁ1ﬁﬁ%%séﬂr Trrgfugther epbedimentef thedunentions the Canepois i ﬁda gopymetastatic
state. €thanol am ne salt, to a warm bl ooded ani mal such as

man. 10 According to a further feature of this aspect

Ot istth be pavigrstooil that wh@rtbe ¢ancqyioipiadeethstatic ghiarthatComppen ()

ni ne
LRl A D e L
uBMman@epmabM@n@fn@@ﬁ@war carrler for use in the
Plho%E %E&%f Rt ir}v]ér?t?otf)%ﬂére Bgin is referred to, this is pain associated with raised

endothelin-1 levels. In another aspect of the invention this is pain associated with stimulation of
the ET receptor resulting from situations where ETg down-regulation has occurred leading to
abnormal ET stimulation and/or elevation of endothelin-1 levels. Particularly this is pain
associated with cancer. More particularly it is pain associated with prostate cancer.

According to a further feature of this aspect of the invention there is provided a
pharmaceutical composition which comprises Compound (I) ethanolamine salt, in association
with a pharmaceutically acceptable diluent or carrier for use in the prevention or treatment of

pain associated with stimulation of the ETa receptor in a warm blooded animal such as man.
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pai n associated with el evated endot helia-1 production
wo 2001ee3ar m bl ooded ani mal such as man. | n apotis?2006/002654
aspect of the invention there is provided the use of
Compound (1) ethanolam ne 15 salt, in the prevention
or treatnent of pain in a warm bl ooded ani mal such as
man. | n another aspect of the invention there is
provi ded the use of Conpound (1) ethanol atnine salt,
in the manufacture of a ngdi cament for use in the
prevention or treatment of pain in a warm bl ooded

1@ éfr?@a}lz lﬁ%rli_]rgw raf@nethalnglt %ﬂlgtsplffs ?@&%ﬁtto QJ usgﬁ?%rﬁ]e tﬁé’iﬁ'}éegx?
and/or pcmﬂﬁplam eSpaulef diffge®ioripigs aml oeﬁs‘ee.cmqlmmtms well as chronic pain
states. EgQH QQ%JE}Q 8&1?51:&1%&@&' %fgap gle?l%n}cal Ia&aﬁ?ﬁ"@#&(}%@ S%glg.l thermal

anot her as I'nvention
(includingheyras)] isfeptiany pd]gﬂammetoxygssmna@mapomder( ﬁp)stoperatlve pain,

I ne he I ey of
posepu S B8, A0 Rt wiourk EPaRo Bt O SRt PR by
osteoarthritis, paieassuciated odthdicatni cmaﬂltlemsc(kuchfas daital citfes b gngltnhe)r

aspe f the inventip t he use. of
myofas 5 lonfPack ot o HRRor AR P oous Fedtedty <pitasaioniiser o
hypercalvhernia we thialigardytantl Pageds disdase) tah@thp pev @psotiaed ovith @ s tifedds
of pain associated wth stinulation of the ETA
2Fléscbeptor in a warm bl ooded ani mal such as nman. In
ARohhespadspgii cablitioheof camen bit gefiphdisiiogiginscopld®¢ itdeteld 6

thod of tr ai n associ with stimulation
prevent iR Gorphouti 03 SR GIAY . BOTR GL et S PLUBP R A S
associated &k tﬂgemnmfmg@fpaﬁ&sﬁeme Wil pobtherpéthaRehmii (RENSPaln,
m bl ood ani ma] such as. man. WO 2007/010235
assocm‘?’%’l’)“@;é%%@@/”@f@?’?ﬁh’ neuropathi, @pia agsqpialer Wit nPiyE FRYRY Pf“B

assomatp@wtth ptha b ihjhry] Sfi€EsSodieOSBORABAGRbL sG-S Blin af¥YEAOINith
ocel lular, pancreatic, cervical cancer, ew ngs

multiplg st?ﬁ%‘lﬁ‘s ang ggp GﬁP%%tF%Wﬁh P?@c’t}ﬁ‘é%q WYiga€comn, ovarian

OBBEFIIn stRELFAscEaNERIn sublPAUaB&H B uked) @RmenPRIRE] Gli@netriosis,
cancer, bl adder cancer, nel anonmm, Iun cancer

irritablechowe] syadnome, dysrepsia ficerouldndse beyreatad er pgm?med e:"éqhﬂomﬁgnd Y
ethanol&mAs it (SCLC) - gastri c cancer, 5 head and neck
cancer, renal cancer, |ynphoma and | eukaem a. Mor

Adetlies pIpsst o the inviepticayis toruge Cpmpaing (B ethapglapine pat for oral
treatmeﬁ’t(iﬁ‘htexh@;gh:thlér&r&nh?aﬁ'bﬁlhgﬁ{eér| y it refers to SCLC, NSCLC,
col orectal cancer, ovarian cancer and / or breast
cancer. In addition, nore particularly it refers to
Experimentst | N addition, nore particularly it refers to
—p—NSCE'C. In addition, nore particularly it refers to
Elert @V@@pawﬂbmberlllustwarf:déwdhetfpwmamrelupamgEamhalps y it
refers to ovarian cancer. In addition, nore
particularly it refers to
Example I

Formation of Solution of Protected Compound (I)

and spr

A 1 litre vessel with an overhead stirrer and reflux condenser was set up and inerted with
nitrogen. To this was charged water (340 ml), isobuty! [(2-chloropyridin-3-yl)sulfony!](3-
methoxy-5-methylpyrazin-2-yl)carbamate (106 mmol; 48.5 g), [4-(1,3,4-oxadiazol-2-yl)
phenyl]boronic acid (Intermediate 2; 164 mmol; 31.8 g), PA(OAc). (5.85 mmol; 1.31 g), TPPTS
[3, 3°, 3”-Phospinidynetris(benzenesulfonic acid)trisodium salt] 30% solution in water (17.6
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10 breast cancer. Furthernore, nore particularly it
WO 20¢8PE285t 0 bl adder cancer, oesophageal cancefCT/GBHE6/pG2654

cancer, nelanoma, cervical cancer and / or renal

cancer. In addition it refers to endonmetrial, |iver,

stomach, thyroid, rectal and / or brain cancer. In

anot her aspect of the invention, the cancer is not

nmel anoma. | n anot her enbodi nent of the invention,

particularly the cancer i-#0i-n a netastatic state, and

nore particularly the cancer produces netastases to
mmol; 284 nblpdk3 g) 408 ileproaylfalanhbiG(MGelnl)dﬂie metionohixtunewas stirred at 20°C

c

o 12 R oo RGeSl Bboaq 3R GANTEE I o A IRHARL T
reactiongtiststeasas shen Iwanaed‘tu B8 Heovee Hhmdiures M ftepholtling at $87€r{o1 i)lmurs
toluemﬁ@ﬁ @ %radXeldtalaﬁ th%a‘ ac{a onarlrrlng%t{rrg \g?socnefeg% @(f’b %B?"’}E Sor 4§nnqns
The reantiba stiase svas then ﬁltérddl thlmargh e n‘pmdllueﬁm thn‘ soh& eashed enthitsltene

t cancer is in a non- static 20 1t is.to
(48.5 )5 TR URERS a5t SRRt MU GO R U b I g o e
layer cBiitaih©a sdlitdh oEPrIRRWA Cofdppundqiihanol ami ne salt acts at

both the primary tunmour site and the netastases by

prevention, treatnent and inhibition of netastases.
Examplg20ne aspect of the invention, where pain is referred

to, isis aln associ at ed W|th rai sed endothelin-1

Formati 111 t €of the invention this is
pﬁie'&b&%ﬁﬁgdnﬂ:tlﬁﬁr %&'Exﬁlhblml |verls b @ Bst&f to 42@ Mﬂ%o%?o?)yl alcohol (114
rece?tor resulting fromsituations whe

ml), Wi /¢ allldaftﬂiwéﬂla% (%%% e pddady Plﬁigmffsd ﬁb‘ﬁoq’ FE90 . The

1eacno§tnuam£ea¢«dsqno@ém Q01 & B*&tah@he Wwee bﬁsqihm skpdr@YEAR filtered
Particularly this is pain associated with cancer.

throughyp  Bmgdier. iThe penepys phasejveas hen ﬁhaas@cwpra&%an {hi & shirrd endetionef
acetic g@d‘ %ﬁ g aﬂ%“v&‘?érgé 3”9 L0 s ARG oélgﬁg YHE: Her b0 hﬁnsaﬁ&e;%duct

nvent [ er e is provid phar maceuti c
was isqim#)b}s filtiation mldwcahhedombral wisBiraCyfrigpprontl a(IQO}mle(ﬂ&énd) adivrager

(48.5 Iﬁl?laﬁd théng gﬁ%ﬁ? hlgéﬂo?glﬁ 5?%) V’Y’h%:ﬂ u&%ﬁ Hﬁgfd% n‘f@:lt wa vacuum

use in
oven apﬁi?@emelghMbQSgt Pteca et 0084, 86. @%ledaé‘awl?a@é@i MﬁZt, PMSO-de)

f

087 (YA LT, Jo1 AL FERABEARAE BB Crp e e
7.41 (1AH db) 8.8H&IH, ), 2,20 (330 8h AMasd Fpeetrh bl 42411086 €adk17N,S calculated
425. 1ch%)oect ed to be useful in the treatnment and/or

prophyl axis of pain of different origins and causes,

i ncluding acute as well as chronic pain states,
Examits npl es are pain caused by chem cal, nechani cal,
i ation (including sunburn), thermal (i ncluding

Formationr ofJomponfied} ustigsinamonianf | anmat ory tissue. trauma or

c I, ROStoperatiyv ain ost.part ai.n,

RO B PP B Gieh Ty Bt e S T B B Rl 16 his was
charged PeatemddoC anihd () §dlmloanmbcan@_&t Je a8 trnidlf 8,60 g), Watei(20.0 ml) and
indusﬁ?i%e@@?a&%&plgt k%%chls tag% the pgélstlcl s%&%ioﬁ \%lél.xgn?ed%g 6(?"%‘159% aqueous

ammonia solution (137 mmol; 8.05 ml) was added and the reaction mixture held at 60°C for 3

hours. The solution was cooled to 20°C and a premixed solution of acetic acid (14.0 ml) and

water (4.56 ml) was added over 17 mins. The product was washed with 1:1 industrial methylated
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nmyof asci al and | ow back pain, pain associated with

wo 2000@0R34li sorders (such as ost eoporosis, hypgigaBsReiH2354
of malignancy and Paget 's di sease) and t he pai n
associated with sports injuries and sprains. 10 Al so
neur opat hi ¢ pain conditions of central or peripheral
origin could be treated or prevented w th Conpound
(1) ethanol am ne salt, Exanples of these pain
conditions are pain asso gl ated with trigeniinal
neural gi a, pain associated with postherpetic neuralgia

spirit: wa&]eér &B]%l&tf%wegg itg% g}yxﬂ JJ\APFH??%?» m@ fanO/ o \xas dr1ed

overnigla §s:0vdcaiire dva dt lSS"QJN\Mght £.08g) Sirenglt ¥ 96 %, yuehls-s&ic:l%,t ed
with central post stroke, pain associated with 15
multiple sclerosis and pain associated with

Exampl®dr ki nson' s di sease. Qther pain states of visceral

C or, i sulch ag caused by ul cer, dysnenorthea,
—Léﬁéﬂ#\ﬂ%@%é@l%—om = irritabl e bowel syndrome, dyspepsia
(Rinq;ouﬁ@(r,][) (;i3js'sl S0 mm%w“e 30 edmﬂcn ROEMEHgel. )y\w&tlar (@mlpmdnd
ano e sa er as
industi) G AGRPIS (OGN Se EBsbtAd . B er ARSI e L £ 2or

mmol, 1m9alhol e&ﬁvl) l&v@@idded\tl‘h@fmﬁ@t@ rwa@ﬁédwd% wﬂuﬁwcp,kwa&a(ml ml) was
Experipental The_invention wl

added arrq til%@f’me é\@s Byntansd ebeflEidon g> RERLeS BT A goq%nﬁee%md

solutlonz’@s EXA7aal t6 cdol kPI0MB LV HRLMEAI R |V»Q1'ithicmePaf WhiRGhBEcrystallized
mpound (1) Al litre vessel w th an overhead stirrer

out. Thea?ﬁlaefi PP vaberpdddeP tnhs et 1 ipioyise andyasiniaedptthis

temperafikd foP 9@ MinulR. THsSlid\@Ss fﬂf&?erdgﬁfjo 185 sin®4 Gnd¥ JuctibS flauhy |
2-ehl oropyri din-3-yl)sul fonyl ]

crystalhéﬁ ign Blaskyang theesinper\ s, v ag ?4 with Wse@a?q%%ﬁﬁﬁt@sleef o6thrindpsirial
methylaé@ sﬁng?} X 104111() Ing, sél‘?d(@gs' cﬁé@ ba %e%in)ter %& ﬁtb%fky Y]eﬁpi @Z‘O@g,

nternedi ate 2; 164 nm ol g g ?

81.6%. (HstqllﬁﬁMHz 46 QMs&)%ﬂ@ﬁ-rs),q@sgl (1H d), 8.36-8.38 (1H, dd),
7.73 (31—i3bs)P ﬁ'%'(@ﬁﬂf%&sﬂ& ﬁe&r)eﬁéld fLnhes. é‘ﬁg‘ﬁ bl §@ﬂt3m) 3.57
0% sol ution in 7/’0

(2H, bt);itﬁzt 0050062684 mmol ; 28. 4 m ; 33.3 4)) and
i sopropyl al cohol (146 n1). The reaction mxture was
stirred at 20C for 12 m nutes and then
Referense Empiplerior phol i ne (293 mmol ; 32.3 nl; 29.6 g) was
The eaction m xture was then warnmed to 83C
Compo@ggﬁ%ggm n&t{es After holding at 83C for 5 hours
Albbprertené 846 cairied veismdetdie mheatmﬂnostpberp ebuitrpgen. Prllrdiumercetate

01061 YA LGORARE 1 08 i A b B2 Sk B .,
(benzenésulfomc aad)ﬂrlstoﬂmrrmlt (3:126/\§§f56dnmolt th1s mloh@;u'e/.) were dissolved with

agitation in water (35 ml). The resulting yellow solution was added to a stirred slurry of

[4-(1,3,4-oxadiazol-2-yl)phenyl]boronic acid (Intermediate 2; 10 g, 52.63 mmol, 1.40 mol equiv.)
and isobutyl [(2-chloropyridin-3-yl)sulfonyl}(3-methoxy-5-methylpyrazin-2-yl)carbamate (15.65
g, 37.71 mmol, 1.00 mol equiv.) in a mixture of xylene (100 ml), industrial methylated spirit (50
ml) and triethylamine (17 ml, 121.96 mmol, 3.23 mol equiv.). The catalyst make-up vessel was
rinsed with water (5 ml) and this solution was added to the reaction mixture. The stirred mixture
was heated at reflux (80°C) for 24 hours. The reaction mixture was cooled to 30°C and filtered

through a 1 pm glass fibre filter paper under suction. The two-phase filtrates were allowed to
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(48.5 m). The filtrates were separated and the
WO 20974818% ed aqueous phase di scarded. The t ol URGKEGBPAGEG2654
contains a solution of Protected Conmpound (I). Exanple
2 10 Formati on of Commoundf D usm et hanol am ne The
above organic |ayer from Exanple 1 was adjusted to 42C
and i sopropyl al cohol (114 mnm), water (170nml) and
et hanolam ne (28.2 m) were added and stirred at 42C
for 90 Hons. The reactio®2ni xture was allowed to coo
to 20C and the | ower aqueous phase separated and
settle ahd kitedoect aqﬁdmumpﬂ@he wad ppavatéd. Thereactibh dlagcpna dilisr WErasashe vith
oo SEBDGIRRAEENED AL L 2 SrEl Lt RSB O B
filtrateg weleatloved ﬁ@&tlevmthﬁmwemqnsous mee prostparhted wdsdibcanieat ed

s 828 A Y0 B g S Rk
was coblsd pnmpymnglt@ nmcl SqdhBn metibyide §5ﬂlﬁloﬂ mdetﬁinows flrof e d5%w/w

solutmg,téﬁelﬁdv?]ﬂ ol ?%5‘9}/ acmam aé&f gl a(u%%mg/gbe tergperature at

16 to 10TNVERe dﬁ):tlongnﬁﬁm( Whd stisekd at97 1&1 s(°d:lfar 2 Bours. Ghe%ﬁH evltladjlasted to 5-

6 by thy a$d1g%6f-g?%%l %C‘fpf: o&i ;j rg? 5%51 glmo g)OS 11??1 Q%uv( étf tge stgl)ed
mlxnné/ﬁﬁlﬁwgwbﬁiivﬁiﬁr (¥BHnIfat 38 WC(@%%HHQMM& Glaé Kddtea t®40°C and

1032 | e 3 Formati on of . Conp usi ng
then i3 chols TG B BoBaRoArigna Hoi S S oA plipn s
sinter Undér suPticANThd Mk bRDhWLE wekd ma&nwuhmvotshec%s ortiRgsged
ound (1) _ solution 1; 15.3 mol ;

: Pr ot Co,
industgh oG A BIRBE | S0m0 4 e B AR hyi at od
The pr@didcf s drid 4R tHEl flltepfod 18 Aghrd)d 'YEQTBE '1 & 2§§ 78t2!%’ﬂle8‘@r é‘@l‘écﬁn% for

strengefy 15 NNR (D H0G SABND 5 iR Dep 3 SU0EL Ak B 368 MG 00),

7.86-759 (418 q), hawrsis (Thedds ol 08t (i Qrs) Wess, (GHOJieﬂost(@HZQC and a
preni xed sol ution of acetic acid and 30
water (4.56 m) was added over 17 m ns. The pr oduct
RefereWesSeEyaspied Wwith 1:1 industrial nethylated WO
5 PCTI CB20061002654 21n spirit:water
Compquyd () mmpopiyma3glyl by j ndustrial nethylated spirit (9,60
ﬁoundTgﬁ(CFUZ%zdé %0%‘@7@ Qﬁ Efﬁi.mop\l%%ﬁ qud/ 5; 11?du¥tﬁ9HHéﬁlylated

oven at , Strength

spirit (B mhgpd “Béa‘ﬁ?ﬂséomn@ @ amm@e(ﬂ?n@l g2 ¥hewie samnnre 23@53 mimol,

10.39 mol equiv.) were stirred at 25°C. The mixture was heated to 50 to 52°C and maintained at

this temperature for 15 hours, during which time a white solid crystallized out. Xylene and water
were added to the stirred mixture such that the temperature was maintained at 50 to 52°C and this
temperature was maintained for 1 hour. The two phase mixture was filtered through a 1pum glass
fibre filter paper under suction at 50°C. The dissolution flask and the filter were washed with a
solution of industrial methylated spirit (5 ml) and water (5Sml) at 50°C. The combined filtrates
were stirred at 50 to 52°C for 15 minutes. The two phase solution was allowed to cool to 22°C
over 18 hours, during which time a white solid crystallized out. The white solid was filtered on a
glass sinter and the crystallization flask and the filter were washed with industrial methylated
spirit (13 ml), then water (13 ml) and finally industrial methylated spirit (13 ml) and the filtrates
discarded. The white solid was dried on the sinter for 2 hours. Yield = 7.47g (69% of theory
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Compound (1) (13.5 g at 100iow w, 30.6 ;mol, 1.00

WO 200%0@b23€qUi V. ), water (4 nil) and industri abciveshyteabmss
spirit (60 m) were stirred at 25C. Ethariol aataiine
(2.0 M, 2.03 g, 33.2 mnol, 1.09 nol equiv.) was
added. The mixture was heated to reflex (790, water
(0.1 nil) was added and the m xture was mai nt ai ned at
rellux for 15 mnutes to give a solution. The stirred
10 solution was allowed fgcool to 20C over 3 hours,
during which tinme a white solid crystallized out. The

correcteﬁtftlg @&m L negﬁ{a&ﬁéwﬁﬁoh Nfs@)l)gtsg?lﬂ %%V@rsé'i ﬁ'&kgti??%

8.39 (1 1dd), S Bt TP IAE i 1.43e?.4i( 18 ﬂd)oﬁl%\(%i b9s7.68 (1} e 3.6h (R, s), 2.09
G}{s)suctlon and the crystallization flask and the sinter
were washed with three successive washes with
i ndustrial nethylated spirit (3 x 20 mM). -the solid
on the slitter for 3 hours. Yield = 12.00 g,
m‘%@é&@@% H N I's (400 Mz, d6 DVEO) 9,36 (Ifl, s),
hni Aoty I8 yIRd ﬁ&Lﬁﬁﬁ@lﬁi, dd), 7. 73 (311,
7 (
%c‘?rhbougd?g Aén l'EQ}lll{ %;‘li&geﬁersnc X%]Z'-p[*? %,115?6 da) %%/ \%/‘w’ §6 16

mmol, I(@®de!l eqtiy,), \ﬁas&ﬁrréd?_\lzﬁh ant Jquedis O&u@lof hmnohia (FemboBaiseow/w

| e di
oS50, 3 R L S 0y bkl SOBLI (11 o
25°C. The mmuge was Ealtddad 65T amdentaaitaaned(dﬁ thIerthperatate fa0%Mminiies to give

a solut1%n gge mlrs)ﬂ 6N§1F %ea %%Wﬁ%qg cooz EISWB’ ﬂé% lﬁ QVER Schours to crystallise the
productaThedjitred soly was Soaldd td BCPEren19 Foubsd Thawalid was fifleredbff and

.equjv.) were dissolye ati.on i ter (35
washed afih s S by ot Bumebles i Sdabtp Hivaces
were dischided. ﬁge Zd)lltf Wadé' a@f dr%& on thle sm‘;}er for|3]hours Yield = 16_.6d6 g, 83.3%. 'H

- oxadi azol - 2- 9] orquic a
Nvir (S pb s 35 8§ ¥ad 808 Ukt s R a3 cen
@), 7.428045 (BOBYL Y07 (1H, 5), 7.06 (4H, bs), 3.63 (3H, 5), 2.09 (3H, 5).
(2--h|oropyr|d|ca 3- yI)squonytI(S--Fnethoxy 5- met hy

| pyrazin-2-yl)carbamate ( 5.65 g, 37.71 mmol, 1.00
Intrinsid@idsoR@idh Rate i N @ M xture of XyI ene (100 m),

I ndustrial nethylated spirit m ) and

The igirigyic éﬁﬁwlqnﬁte Rbfhe foy galty éowrepm:ed PEVReregmpgEey With

cOmponae(mﬁw 6/§Buff@|ﬁ)%reLH%te‘t‘tﬁﬁ§@for arkbd)S€d Wi th water (5
m ) d this solution was added to the reaction

“ﬁhwmc disprlutian rate des dAeteamiied by ising 8 fiheeapte Uyt proks, mgasuring
at 260@8\9@ afs@FrAXZdlésohﬁHﬁ §p ahif. Ea%ﬁ%? the Boma%y aﬁsovmn ‘BQt@llJ fds

d filtered throug ||an | ass
filled Wfth ﬁ@féml 9%93{;6 5 brdferrand heatgddn 7°fh éO @mppmdﬂaqsefselghed

out in tifiHckte %Jcﬁ‘ﬁﬁﬂe%‘%aﬁﬁsﬁ@% 1&%9%&05 el %%&P&Jn%@%@e?at sglﬁ&or 5

settl e and ueous p ase S Ssep at
minuteste gradnensuftaide disesnBhese fdisesrwergthen plagsiddeto Wietdissolxijdndnth gndgbe

uv absﬁbhﬂce%s&&?&? Fﬁtllﬂalr Enrt&%zﬁi Sﬁgﬁgﬁgg pIeSarEc? at%ﬁlro%%ate‘i}hfo

Wwer aqueous ase,
pg/ml concentrations in pH 6.5 buffer. Scans of the background and corresponding standards

were taken and a standard recovery check was produced.
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filtrates were allowed to settle and the | ower aqueous
WO 20pHeBS\as separated and di scarded, i ndust FiCAGB2006/002654
net hyl ated spirit (20 in!) was added to the conbi ned
organi ¢ phases and the m xture 5 was cooled wth
stirring to 16C. Sodi um net hoxi de sol ution in nethanol
(11 tall of a 25 w solution, 48.13 nunol, 1,28 pool
equiv.) was added to the m xture maintaining the
tenperature at 16 to 19€24Fhe reaction nmi xture was
stirred at 17 to 19C for 2 hours. The pH was adj usted
Resulti dnGrinske Inysolution &thtiést | on of gl aci aI acetic acid (4.5

79 LA - —nrnaal Lo I a Yo IR WA RPN | -6 ha ot i reraod
III 1T0, 95 1TInravrt -, ~, VU v Ul Uqu‘l—v } vty C r,C 2
Compgii ;1o fol | owed by water (38 m) at 1pIYR mgmin/en,)
Compstdd(@ed m xture was heated to 40C and [100$ hen al | owed

0C-over—3 hnllre The—+resw |nr1 whi-te—soli-d
A4 TITGO T T vurrtt LA 2 T UIT T

-t o cool—to0-20
Compgnd () $od@imeeplof f on a glass sinter unp&P7 suct i on, The
Compotd AR ERdIdnfige §dif Ter were washed wih|pwp successive

portions of Lndustrial net h\/l ated sp it (2 x 25

COmPGFﬂd)(I)a‘?q’@mPﬁ@mcS?#bl ned Filtrates discar &4 ‘The pr oduct
Comp}%ﬁi @0'/ oR o ST (N*-lhéﬂ Pb21d$§ncm fa%e 19 §hd = 16237
ot

eory correc rengt
i disgiafell mm@am@@)du@g&e e}penmg)t S®s@19erg @x;(qnmen@ d)h higher

comprf i Ry g gk of Ry oy gt pfte

Therefqre flerremt ecpextadrn thie cbe a@ankep froribk ifitial RwmpiniteneSed ¢xperiment

0 (
and shoé&%d&?e&%%&r&%%egg? ro@érl egtuﬁ%,tﬁ gf)tg{%%é/bé%gf SE%I . %&% &?r??dﬁﬁ §alt
an aqueous sol uti on of ammonia (13 m of a 35%W w
ut i yol, 10,19 trtol equiv.) were
bt Sl o rplly xture was heated to 50 to 5210
dihe Xrmy powdan dct‘frmtlonpmtmstoé @pmpamd (0] Eﬂwnolmﬁldm&akt,scompound
ri-n
@ Foreft LRl RS, Colob BT 4 Gn SL b AEIE, Rifbapiy st
and Compohnct (lh)a\Anmiomumeﬁmttet‘MP uasleatmsre ldaanmtlmmwdmamnﬁg)a $a0npBXE the

crystalﬁue mat?]na? gn E%e eﬁs{ sgxgg,\e,;sghc}/gg%{ye 5ta @%?h er %glgnts_l_a o}grreac}maéo%t the
sampleﬂﬁtofal thin éaybi Witlethe paipen micrdebpesdidé. The samhplé@ﬁfs spilﬂn at 30 revolutlons
' ution flask q

.d d it
ver migd? G OBl SRRy it v ST 2ot ted ol behepr
long-ﬁnafoeﬁs t(l&’ﬂp)ara&id abHOKY addw) A NHibreshvelchdth af £S406\Waigstroms using

o B {0f B Sy RiRa BB o aer s CagpnRE GV s,

The coﬂiﬁxﬁdtd’iﬂ@(-&“djfl sotrcé wasepaaseahmb@gh&elauﬁmaﬁwdnablb dzegtemudtslit stha V20

te sol.id ltered _on a ass. sint and the .
and thf‘ch@ iirais e GiRe hd Ton e gl B e ci el To
sampld W&%ﬁ#d’sh@fbr a?aioh& Fér@dn?!ﬁgl‘é@ﬂ-lfﬂeta ihckSmént tc)ontlﬁﬂ'(bﬁs'lscwineﬂe) over

i nal

|r1d trial thylated spirit
the ra“ﬁ? ??e%?f’d q deﬁﬁef? csin FastE%F? H’@nge. T%ﬁ@SWI‘W?”éW%?‘I“&PS\%%’“h
a scmtﬂil&ﬁ&ﬁcoﬁﬂext RQAe®LOE. ContkAan@dMOthbfire Wés?gdneang ofh A1 GRPWx 686

t heory WD 20071010235 PCT1GB20061002654
NT 4. 0 Workstatiord operating with Diffract+ software. Data were collected over the range 2-theta

a

O’Q

2 - 40°, in increments of 2-theta 0.02° with 4s per increment.
The skilled person is aware that an X-ray powder diffraction pattern may be obtained
which has one or more measurement errors depending on measurement conditions (Such as

equipment, sample preparation or machine used). In particular, it is generally known that
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15

_23_corrected for strength). "H NVR (400 MHz, d6
woO 2000b8@35 9. 36 (I H, s), 8.60-8,61 (111, dci), HTEB20%6/0B654

(1H, dd), 7,82-7.93 (4H q), 7.43-7.46 (1H, dd), 7.13
(4li, bs), 7.08 (1H, s), 3.63 (3H, s), 2,09 (3M 5s).
5 Reference Exanple 3 Conmpound (11 Anunoniurx Salt
N-nmetty-1gyrroLdi noriq Sol vate Conpound (1) Anmoni um
Salt (Reference Exanple 2; 15.96 g at 10119%W w, 36.16
nimol, 1.00 mol cquiv.), jMas. stirred with an aqueous
solutlon of ammonia (19 rnl of a 35 owAv solution,

190 |nﬁ% and

itensiigy 1 R Ry fit TR ROR Be e Sl 5P ogtas op TR

conditiongmdRaaple AreprafimCr arestample thadkilRd pafsor WilsredlROERL @Ak tlRive

. ., far 15 m.nutes ive sol.ution._  The sol ution, was
intensity A PHUTERCTEE BT SFBPyERHE PO U BIHOTS RGP
unitary aepgcstaabd wakh e affetftadalsldis ofR@msikd. Theekilsddpefsyn WﬂBal@Q@zllﬁé

r 19 ho s, The solid was filteredq off and
ARt w&&w&a? AEotionh e HEetekty %%Prﬁfawgghw Wi ag samgfe sits in the

dlffractomtela yhPthe gbrs palibtdtiof 3f the B2frdBiomeMr AT Helb@rfhdel plandrit® Bf theBirfple
cardef The solid was. air dried on the sinter for 3

may als pa smgf %ffe&t Henep BEFrYn slgge(g%thqqﬂlxgllmmemeta dot T[bﬂglffr%on
pattern cﬂ’ﬁﬁésex&ecﬁl@rﬁl kﬂ no'f’ﬁo. be%oﬁsn%ecﬁas@@scﬂﬂté- (/f@m fugcﬂc)r mf@m?a@ioﬁé’e%

d
Jenkins, %{1& ﬁnyd:p} R. 17 @é‘ro@gqqon &%3( -Ray’ P@gdfr@qffrag,somegy obhxe §211fy & ons
1996). Th&‘éfdren &'sﬁalﬂeﬁﬁx@éﬁ%b@ﬁaﬁﬁ!& &‘yémﬁné fokh bf‘@brﬁp&'ﬂn& 819 Eiah Qfinine

four salts forims prepared above were

t he
Salt, CO@B?Pﬁar(B d7 offp i HCongpuesh i BertS . Comppynddl) Fpdgibials Epmpgind (T)
Ammonfi8! €18 edmbOknd (P RAMbSIOR: Salt lmm mwat@ﬁ Gt 1%&3 o4 1k b@gms

rate was determmned by using a fibre optic ULi
that provigesX wderadlffmmmatwns meatwgbwh@é(xyfpmd@t dlffwcnon patterns
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whi ch has one or nore neasurenent errors dependi ng on
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Table 3: Distinguishing peaks plus most intense peaks (in order of intensity) for Compound (I)
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Table 4: Distinguishing peaks plus most intense peaks (in order of intensity) for Compound (X)
5 Ammonium Salt

Angle 2-Theta (20) | Relative Intensity
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Table 5: Distinguishing peaks plus most intense peaks (in order of intensity) for Compound (I)
5 Ammonium salt NMP solvate

Angle 2-Theta (26) | Relative Intensity
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Table 6: Distinguishing peaks plus most intense peaks (in order of intensity) for Compound (I)
5 Form 1

Angle 2-Theta (20) | Relative Intensity
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Intermediate 1

2-(4-Bromophenyl)-1.3.4-oxadiazole

To a suspension of 4-bromobenzoic hydrazide (200 g) in industrial methylated spirit (700
ml) was added triethylorthoformate (309 ml), industrial methylated spirit (100 ml) and sulphuric
acid (0.8 ml). The reaction mixture was heated to reflux for 1 hour. The reaction mixture was
cooled to 0-5°C and product crystallised. Product was isolated, washed and dried to yield
2-(4-bromophenyl)-1,3,4-oxadiazole (186.1 g, 89.9%). 400MHz NMR Spectrum: (DMSOdg)
9.35 (s, 1H), 7.98 (d, 1H), 7.95 (d, 1H), 7.84 (d, 1H), 7.81 (d, 1H); Mass Spectrum MH"
224.9663 (calc. using 79-Br) Found 224.9701.

Intermediate 2
[4-(1,3.4-Oxadiazol-2-yl)phenyl]boronic acid
A solution of methyllithium (8% w/w in diethoxymethane) (65 ml) was added to a

suspension of 2-(4-bromophenyl)-1,3,4-oxadiazole (Intermediate 1; 40 g) in tetrahydrofuran
(THF) (415 ml) at -65°C. After an hour a solution of n-butyllithium (2.5M in hexanes) (78 mi)
was then added at -65°C. After an hour, triisopropylborate (90 ml)) was then added maintaining
the reaction mixture at -65°C. The reaction mixture was held at -65°C for an hour and then
warmed to -20°C and drowned out into a mixture of acetic acid (28 ml) in water (222 ml). The
resultant solid was isolated, washed with THF and water, and dried to yield the title compound
(28.96 g @ 95.1% w/w, 82%); 400MHz NMR Spectrum: (DMSQOdg) 8.00 (s, 4H), 8.31 (s, 2H),
9.35 (s, 1H); Mass Spectrum MH" 191.0628 (calc. using 11-B) Found 191.0633.
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Compound (1) 5 Form 4 ezgln Z Ftaata (2N) Rel ative
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----------------------------------------- 11.2 ---- 12
2S 16.8 m 16,9 Nl 137 m 21.2 . i , WD 20071010239
FCT/ G320() 6/ 02654 32- lfaternedi ates Internediate |
2- (4- Bronnophenyi )-113, 4- oxadi azole S To a suspension
of 4-Dbronobenzoi ¢ hydrazide (200 g) in industrial
net hyl ated spirit (700 m) was added
triethylorthofonnate (309 m ), industrial nethylated

L PRI 90 ke A0S SYNDIUITAS 4 BG40 Bl b TR 3.

ctiron . € was “hea tore ur,
sulphonamide ethezdamhiomsalti xt ure was cooled to (c)-5C and
product crystallised, Product was isol ated, washed and
dried to yield 2-(4-broanophenyl)-i, 3, 4-oxadi azol e
2, THeS6!t dcogrdit@So OBGm 1 AVOiMrizhdsichdrzShinchbat therrompOMS@diR) 10
935 (s, 11 7.98 (d, 1H), 7.95 (d, 11-1), 7.84 (d,
s“b“amf’%}’f&s‘a‘}%”ﬁ%‘}%, If); Mass Spectrum NI H+ 224. 9663

(calc. using 79-1Tr) Found 224S701. Internediate 2

3. The salt according to claim 2, further characterized in that the compound has an X-ray

Claims

powder diffraction pattern containing at least peaks with 2-theta values at 8.9°, 10.9° and 18°

measured using CuKa radiation.

4. The salt according to claim 3, further characterized in that the compound has an X-ray
powder diffraction pattern containing at least peaks with 2-theta values at 8.9°, 10.9°, 18°, 25.5°,

15.5%and 21.7° measured using CuKa radiation.

5. The salt according to claim 4, further characterized in that the compound has an X-ray
powder diffraction pattern containing at least peaks with 2-theta values at 8.9°, 10.9°, 18°, 25.5°,
15.5°,21.7,21.2°,24.1° and 25.9° measured using CuKa radiation.

6. A compound according to claim 5, characterized by an X ray diffraction pattern

essentially as defined in Table 3 and/or in Figure 3.

7. A process for the preparation of N-(3-methoxy-5-methylpyrazin-2-yl)-2-(4-[1,3,4-
oxadiazol-2-yl}phenyl)pyridine-3-sulphonamide which comprises the use of ethanolamine to

deprotect a compound of formula (II):
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WO 203012330 of met hyl It hi um (8% w w in di et hBMEBHPERESS
(65 nil) was added to a suspension of
2-(4-bromaplienyl)-1,1,4-0 sadi:zzole (Internediate 1;
40 ) in tetrahydrofizran (111F) (415 nil) at -55C
After an hour a solution of u-butyllithiun (2.5Min
hexaues) (78 m) was then added at -65C. After an
hour, triisopropyl borate-346 nl)) was then added
mai ntaining the reaction mxture at -65C. The
reaction m xture was held 3 65C for an hour and then
20 warnmed to -20C and dro d ot into a mxture of
acetic acid (28 ml) i at e 2 tit). The resultant
solid was isol ated, gd wiTh THE and water, and
dried to yleldtphet cgﬁpund (28.96 ¢ @951%
ww, 82%: 40QWM T2 NNPR Spect/f UN™~ EDI\/BOdG) 8.00 (s,
4f), 8.31 (a, 2H g 9.35 (s,011)1); Mass Spectrum M
191. 0628 (cato, using | 1-B) [ . 0633. WD
2007/ 610235 PCT1GB20061002654| 3 Clairns 1.
JV- ( 3-: Met hoxy- 5- axet hyl pyr azi J\{/_i )-2-(4-
1, 3, 4- oxadi azo- 2-yi | phhen) tl) pyni di ne- 3- sul phonatrdde
et hanol am ne salt. 5 2, The salt according to claim1,
further characterized in t the conpound is in
substantially crystalline form 3. The salt according

where Pgiselsaitshlenitrogenpintectishaionpt eri zed in that the conpound
has an X-ray 10 powder diffraction pattern containing
at | east peaks with 2-theta values at 8.9, 10.9* and

8.  {Be prasessacedding foretpir@ll KebereadP gois iisohytoxycarbhmyls al t
according to claim3, further characterized in that
the conpound has an X-ray powder diffraction pattern

9.  dopioadssifordheatanuiatte Qfdalsmethody-Pmethplppraviai2gds2-¢-[ 18, 4}

oxachagoq %-yl]tpilgnr}ll)%gndﬁ%?;-sﬁ% 31?%1%%?}1?0 I?a%t%e&llygl?@? %rﬁ]d fﬁ)}frﬂ

Compneftsaracterl zed in that the conmpound has an X-ray

() the BB EE b0 4P BAl o @A 0 'seaStlngakS
21.7, 21.2, 24.1 and 25.90 neasured using Cuka

radiation. 20 6. A con‘pounci‘l accrdi ng to claimb5,
characterized by an X cdiffraction pattern

O=7~nTe

O
Yo /K(o
N7 | ~
5/\,
)

where Pg is a suitable nitrogen protecting group; followed by
(if) the addition of the resulting N-(3-methoxy-5-methylpyrazin-2-y1)-2-(4-[1,3 ,4-oxadiazol-2-
yl]phenyl)pyridine-3-sulphonamide ethanolamine salt to an acid.

10.  The process according to claim 9 wherein Pg is isobutoxycarbonyl.
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essentially as defined in' Table 3 and/or in Figure 3.

WO 2007/016239r ocess for the preparation PCT/GB2006/002654
of - NI (3nr aet hoxy- 5-neet hyl pyrazin-2.-yl)-2-(4-[1, 3, 4-
25 oxadi azool - 2-yl ] phenyl ) pyri di nea3- sul phonami de
whi ch conprises the use of etthanoiamne to deprotect
a conpound of fornmula (11): WD 20071010235 PCT1
GB20061002654 -34 ,NO, S, .-Pg N s where Pg is a
sui tabl e nitrogen protectjgug group. 5 8. The process
according to cla|n17 wherein Pg is |sobutoxycarbonyl

11. ﬂ}?e%ﬂé}% 8@?& clwrf‘}) rm?almqﬁt %erem aCéCq c& ¢ aﬁld~xy

|]phaernyl)pyr|d|ne 3- sulphonan1de substantlally in

12 i Be EREFS asr o e ey i SR PR B B Rl o

methylplytakzin-2-yl)-2- ('44:[’33,4.cfxadlhéol—Q-lyl])Jheﬁbe)eldE@ J-silphosamiti@bl e
nitrogen protecting group; followed by (ii) the
addition of the resulting

13. ’I‘he(\&e ahik bzﬂb(aéc&diﬁg&d ¢1Mhplyiﬁ1aﬁd Madrfachyre QfN-(B- {n&th8xy45-ox adi
et S AL SRS DA R e L PSS, oy

the forma6fI@ilng to claim9 wherein Pg is
i sobut (c¢) xycar bonyl. WO 2007/010235 PCT/ GB2006/ 932654
-35 11. The process according to claim9 or claim10

14,  WhBkE@iaBedtibd cambebitich v dodpads dhe salt dccoldig; td3ky e dfilBRims 1-

salt according to claim11 in_ the preparation
6 in assgpﬁopgm%hﬁweqmaﬂy acceptable diluent or carrier.

rnethylpyra2|n 2- yl)-2-(4-]1, 3, 4- oxadi azol
] pheny() pyri di ne- 3- sulphonanlde 13. . The use of the
1S. El\afﬂ %seaé@s.saf #gordwede gnvrang of Haipnsd -Gagiunediemert of \ T
(3-nmet hoxy_ 5
met nyl pyrazi n-2-yl)-2-(4-[1, 3, 4- oxadi azol - 2-yi i phenyl )
16. Emmsauoﬁ@ﬂsalswgrﬁ@ﬂmrwns obdeimstliGin e mgnufactire of a

medicament for use in the treatment of cancer in a warm blooded animal such as man.

17.  The use according to claim 16 wherein the cancer is oesophageal cancer, myeloma,
hepatocellular, pancreatic, cervical cancer, ewings tumour, neuroblastoma, Kaposis sarcoma,
ovarian cancer, breast cancer, colorectal cancer, prostate cancer, bladder cancer, melanoma, lung
cancer - non small cell lung cancer, and small cell lung cancer, gastric cancer, head and neck

cancer, renal cancer lymphoma and lenkaemia.
18.  The use according to claim 16 wherein the cancer is prostate cancer.
19.  The use according to any one of claims 16-18 wherein the cancer is in a metastatic state.

20.  The use according to any one of claims 16-18 wherein the cancer is in a non-metastatic

state.



21.

the formof Form1l. 10 14. A pharnmaceutica

conposition which conprises the salt according to any
one of clains 1- 6 in association with a
pharmaceutically acceptable diluent or Carrier, 15,
The use of the salt according to any one of clains 1-6
as a nedicanment. 15 16. The,use of the salt according
to any one of claims 1-6, in the manufacture of a

medi canment for use in the treatnment of cancer in a

war m bl ooded ani mal such as man. | T The use according

t ?h {15%' a%&ﬁl g@@élgﬁﬁ] 16 RReeRNGELarcsr iQ8SAP RRSSAl 1uLABERES or prostate

tocel [ ul ar, pancr eatic, cer Vi cal cancer,

cmumemmngpmﬂunngwaneunﬁbkastona Kaposi s sarcomm, 20

ovari an cancer, breast cancer, colorectal cancer,
prostate cancer, bladder cancer, nelanonma, |ung
cancer - non snmall cell lung cancer, and snall cel
| ung cancer, gastric cancer, head and neck cancer,
renal cancer |ynphoma and | eukaem a. 18. The use
according to claim 16 wherein the cancer is prostate
cancer. 25 19. The use according to any one of clains
16- 18 wherein the Cancer is in a netastatic state.
20. The use according to any one of clains 16-19
wherein the cancer is in a non-netastatic state. 30
_36_ 21. The use according to claim 16 wherein the
cancer is renal, thyroid, lung, breast or prostate
cancer that is producing bone netast tses.



