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ETHANOLAM NE SALT OF N
WO 2@03/0M23HOXY- 5- METHYLPYRAZI N- 2YL) -2- (4- [1 pCBGB2006/002654
4- OXADI AZOLE- 2- YL] PHENYL) PYRI DI NE- 3- SULPHONAM DE
The present application refers to a novel salt of
N- ( 3- net hoxy- 5- met hyl pyrazi n-2-yl) - 2-
(4-[1, 3, 4-oxadi azol - 2-yl ] phenyl ) pyri di ne- 3- sul phonam d
ETHANORAINEY 85T OF " Conpound (1)). Mre specifically the

N- (3-MERNEHt P HETHEL MRS IN -G YL he2dEhEh Gl AmHE I3ZILE- o YLOBHHGlN BYRIDINE-3 -

SULPHONRNIDFher eaf t er " Conpound (1) et hanol am ne salt), and
to pharmaceutical conpositions containing it. The
invention further relates to the use of Conpound (1)
et hanol am ne salt in the manufacture of nedi cament for
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(1 1 during manufacture. Conpound Is an endothelin
(D) ethapyetarymiakl, andriebapyequbiesl |cw§p%rt@nacqnémmgm OFhe dpigpidariouker
relates g% 'a-]g ?%@e(f}fto?r%ognoflﬁféthﬂgﬁgxot . ert |I§th@&aﬁ‘g£°§%g gtﬁﬂ&l%mgt for use in
treatmgh@cweiétmﬁthw oérreatfng carser iby veirn dleade apimal lyech as man using
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COmPfaliﬂé (adovieg mérarfagbse. pot ent vasoconstrictors known and
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amino geifl pensided ohwrising @meeamfomllmt aglethelsi-& (ERKL malnamhn-acand and
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endothglgg gg%l}%ié\k}(zdt%e%ﬂg %1r‘rél fgi%hh B% glggv%% e%{‘é tBe Tr ? lgya:}g [%e acg %f C}R - om a
correspoadige pafenddtmuebsambndehthmuvm anmy;heu dihe gndoﬂshmd ¢ among
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I ne
exhibityewglt ramgé af @hkr bytivitgs iohalingsdel afolistratdasnd pityganedd, extravasation

LN AT RS,

Ofhedhderdias sicatlesed foramangh of tidudghd el SRF&s including vascular
endothelium, vascular smooth muscle, kidney, liver, uterus, airways, intestine and leukocytes.
Release can be stimulated by hypoxia, shear stress, physical injury and a wide range of hormones
and cytokines. Elevated endothelin levels have been found in a number of disease states in man
including cancers.

Recently, endothelin A receptor antagonists have been identified as potentially 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

casces.
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Recently, endothelin A receptor antagonists have been
wo 200d@end23% i ed as potentially of value in the tpepiGEivs00ics4
cancer (Cancer Research, 56, 663-668, February 15th,

1996 and Nature Medicine, Volune 1, Nunber 9,
Sept enber 1999, 944-949). Cancer affects an estimated
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mllion cancer cases are rgported from Asia, including
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i.n recen ars
systenp et SO RGLP P RS HERHE. T e Wt A g Bidtns from
cancerS Dad o@e fifth 2 @8 tdok) df Shebdwaére Frolnuds REEHR) fd Wighlrtdd €26 per cent)
di agn seq.mﬁgh ﬁﬁgcer uring their lifetime and 1 in 4

ﬁDn“ﬁ@ﬁ& 1 rige A els Weast FWRESH®: | n peopl e under the age
ofofl@widd eaé hsidbdR e ABLATty Hitts RO BRI tgi@abh&ntérqm stomach,
di seases, of the circul atory ncl

t
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racial Weth@all &k %Q&la‘ﬂz 3hNfoneMAN iGARGESs. THYELre BN 200 ﬁl‘fﬂareﬁt?t?pes of
per cent) of these were from|ung cancer, and

cancerdwéph(a éqaur (ﬂ@@)rﬁg}es dengs ?reast prostate and colorectal, account for over half of all

cases diagnosed in the UK and US. Prostate cancer is the fourth most common malignancy
among men worldwide, with an estimated 400,000 new cases diagnosed annually, accounting for
3.9 percent of all new cancer cases.

Current options for treating cancers include surgical resection, external beam radiation
therapy and / or systemic chemotherapy. These are partially successful 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 WO96/40681 as Example 36.
WO096/40681 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 WO04/018044.



fromcancers of the |large bowel, breast and prostate.
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certain types of cancer (of stomach, breast, prostate,
skin, and so on) have w de geographical differences
which are attributed to racial, cultural, and
especially environnental influences. There are over
200 different types of cancer but the four major
types, lung, breast, prostate and col orectal, account
for over half of all cases diagnosed in the UK and US.
Rrgloat EIF R e follSwih frdc@i:t h most conmon mal i gnancy
anong men worl dwi de, with an estimated 400, 000 new
cases di agnosed annual |y, agcownting for 3.9 percent
of all new cancer cases. Cujjirent options for treating
cancers include surgi on, external beam
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others. There is a

cancer, but ar¥.noj succe
cl ear need for ﬁeMDtherapeutlc nts. Conpound
(1) is exenplified and descri®ed qn W06/ 40681 as
Exanpl e 36. W06/ 40681 cl ai ms$phenendot helin receptors
descri bed therein for the treatifent of cardi ovascul ar
di seases. The use of Conpound (I') in the treatnent of
cancers and pain is described in W004/0 18044. Conpound
(1) has the foll owi ng SPFRR¥ER: Conmpound (1) In

MERAD 64/ 118044 ardnaemelat helah @ec@b’tﬁpﬂﬁn&l %@s@éﬂﬁ d&'cﬂlgédn'ghe plCso

assay i s described. The pl G ive |log of the
(negatla%}?@@ﬁ#w&?maﬁ%wn@éwad lfeé%fEﬁdrt@ 1SPlaceoﬁ03/«p<PfaEeeh@9%feff
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npound I's thus an
excelle@k@@pvéhnarm@@ﬁhel i n ant agom st V\o%/ 40681 and W04/ 0

kﬁ@ééﬂ@’éﬁ%&l@ 04/ SOENGE se g gfﬁ%ml ?&15 A fhin ph armacgutlcally

har maceut 1 cal |y acceptab t'’he conpoun
accept@hlgtallte) sitHe eaveroaings, dispnsed ﬁhf:r@rm Puecificaliysit iststated dha kuitable

pharm%léhﬁ ol a@co@@@ﬁlg@flﬁ %(thﬂ@l ﬂoy T)%ﬁx?ﬁﬁpgaﬂp lv h ?ﬁ%lal'i efa{]@{l&l % 'sodlum

ts wth metal (such as so
potassium or hthlum) alkaline earth metals (such as calcium or magnesium), ammomum salts

and salts with organic bases affording physiologically acceptable cations, such as salts with
methylamine, dimethylamine, trimethylamine, piperidine and morpholine. In addition, it was
stated that suitable pharmaceutically-acceptable 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, ammonium 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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potassiumor lithium, alkaline earth netals (such as
WO 200ahDR8sM or magnesi un), ammoni um salts, and BEE/GB2006/002654
organi ¢ bases affordi ng physiol ogically acceptable
cations, such as salts wth nethylam ne,
di met hyl am ne, trinethyl am ne, piperidine and
nmorpholine. In addition, it was stated that suitable
pharmaceuti cal | y-acceptabl e salts include,
pharmaceuti cal | y-accept ablg. aci daddition salts with
hydr ogen hal i des, sul phuric acid, phosphoric acid and
twice a%&lﬂal@ ROADECe b, 9% SHEhiAR s V(f{s'n%al‘gpt’h%e R8sl ol the
met hanesul phoni ¢ aci d and p-tol uenesul phoni ¢ aci d.
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was als%@ﬁﬁ%gdlﬁo@@lgﬁ fhe %fee Eé%gpo%y{lllg eﬂc) Hﬂ‘éﬁ&i di qlt %ﬁez@ nere
I's the potential o orm ng an ethanolam ne salt of
Gharpueardli{ aljo dgléstingsydlifferend sigbidiemt i nvent ors have
rprd.singly found t.hat ound et han m.pe sal t
(e O el G itk SRR ob 5 PR LT Bl BR e of
Coomzouwitdit(d Yerastablodhlet008Rlztpsotol N8 Roafes ervloniger/eorbge 28 ambient

L R e e, 2 s (o) o
» Qldvanotuaskinerhs ahimonAMMBRIiLVErE Ahter @Rbld 4he the solubility decreases
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DR LN NP e ctni 1 GuAO e SAL ¥ adigvelyambiable endwilSipeddoRioaste
;h% f%ﬁe base, the annuniuqéﬁglt was nearly three tine
20110 oBIPRUnd I} el R IABRAR B AT THE R RRY ehi Biojqpeed period or
savenietdyihj AER 0Bv@nighy ubl e than the free base. The
sodium salt was al so nore soluble than the free base,

* BitenplminssalttCamrungd) dhamplapilesall & remely solubini waiprel is
$8b keryabRBleha - Aldfib Rdikhofd FARER Me Sdbild, tdi€§ ot THRE
sodiumsalt is extrenﬁ%%ld[fflcult to convert back to
conpIamme c3ly algg hap giater ypaibilie oM S than g ametogivm saltj Ee salt is
\“ehk o1 ARlye 1 A0eC 2Q0NERLPRMRON NMR af ter prol onged
storage at anbi ent shows it to have the sanme strength

Marel i6He Firea P! ST CIioAR e peneReund arpipesterrpddion formdation and
Proces g ok Bl P P B G OERERERsed, e
lower the N of it qonpatingtoysethtr frredusing foymutation pryorsuies shdbBs
compr{/agiﬁq. Tél?s;lg Iérdgfg gxﬁb{'\/lﬁlg% %rlt@%teﬁﬁécﬁctékﬁhtg/ %If ﬂlte Wo‘fk%e%‘ﬁﬂéﬂa? foqglqlatmn,
such as dissolution rate of tablets and bioavailability of active ingredient. Furthermore, using a

more stable form of an active ingredient allows greater control over the physical properties of the
formulation. However, a salt that is too stable is not desirable for large scale manufacture if
ultimately a free base is required, because it is difficult to convert back to the free base.

Accordingly, the identification of a salt form of Compound (I) that has improved solid 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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back to Conmpound (1) either on ageing at anbient

WO 200enpessat ure over a prol onged period or on VECLGB2006/002654
dryi ng at 500C overnight; Ethanol am ne salt: Conpound
(1) ethanolam ne salt is extrenely soluble in water.
It is also very soluble in N nethyl pyrrolidi none
whereas the ammonium salt is not. The et hanol am ne
salt also has greater solubility in IM5S than the
amoni um salt. The salt issstable for 2 days at 50C
assessed by NMR Mire stable forns of a
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formul ati on and processing on a conmercial scale. "This
crystaljing fpdause the greater the stability of the form used,
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radiatigget i ve i ngredient. Furthernore, using a nore stable

tor . : N | '
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using Guiatrhdiatfonee base. Accordingly, the identification of a

. form of nd (). that s _improxed sqlid .
25 ok BB BB EPRURY nkic iRt PSR T gl e st in
crystallineviern tlaimcteficaion chian the compdvad phaeseiray fowded difffactidiaiagern s

cons B0 SSRGS L R ERSEAB SR ALE (i 0y 000
and 25198 mEaxwpdunitig CuXea saiilitiom salt in substantially

ST 5 R B S8 oo AR
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o) FTSS SR AR i SRR DS Lo A gt o
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the compound has an X-ray powder diffraction pattern containing at least peaks with 2-theta
values at 9.3° and 7.1° measured using CuKa radiation.

Also provided herein is Compound (I) sodium 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 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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to the present invention there is provided Conpound

(1) ethanolamne salt in a crystalline form
characterized in that the conmpound has an X-ray powder
diffraction pattern containing at | east peaks with
2-theta values at 8.9, 10.9, 18, 25.5, 15.5and 21.7
measured using CuKa radi at6on. According to the
present invention there is provided Conmpound (1)
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in that the conpound has an X-ray powder diffraction
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]3(png&%ﬁhqghg@gKgg&ﬁ%ﬁgaracterlzed in that the conpound
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t hat thﬁ

ound has an X-ray powder diffractio
patternjconfjai ning at | east peaks with 2-thetaN™

i) ethanolamine
N’N\ AN i) acetic acid ,N\ AT
Lo 2SN N\\fo ©
%/N %/N
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_galkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbonyl, isobutoxycarbonyl or fert-butoxycarbonyl group; an
arylmethoxycarbonyl group, for example benzyloxycarbonyl. More suitable values for Pg are a
methoxycarbonyl, ethoxycarbonyl 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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crystalline formcharacterized in that the conpound

has an X-ray powder diffraction pattern containing at

| east peaks with 2-thetavalues at 8.4,19.6, 24.1, 8.8,

13.5, 25.7, 12.2, 25.2, 17.8 and 18.2 neasured using

CuKa radi ation. Also provided herein is Conpound (1)

ammoni a salt NVP solvate ifi.a crystalline form

characterized in that the conpound has an X-ray powder

diffraction pattern containing at | east peaks w_th

CuKa radiation. Also provided herein is Compdlind [1)
amoni a salt NWP solvate in a crystallj
N:haracterl zed in that the cop%i)un

at A\ 6,//8. 3, 10 3. 6,

/6 ang-— 3. Oneasurdd u$ ng Quka
r adi atlon V\here "substantially crystalline for
referrq#j j suitably this refers to greater th N%
crysta I'n Particularly this refers to greater {han
75%crystaII|ne. More particularly this refers to

greater than 90%crystalline. Particul arlfPfifi%s refers

t o gr egtiRhe LhaRinIPYSH X% Forhdd iR Ghe DD rRBS RBAcsibRVENt Or S
have al so found that Conmpound (1) ethanolam ne salt is

paPriity dIiagsngrated &t the pidseding ispoved it whish thy Pentediadd-quipeund (D) is

formecf‘iﬁ'ﬁlf)fa@&ﬁxﬁﬁle@i&te@@gﬂbﬁﬁgga&lo}l The final step of the
manuf acture of Conpound (1) is a deprotection step: i)

N anolamne ii) acetic acid Protected Conpou
Scheme 1: Final Step inybhiead/biistasimr e of Conko
) where B Ns a sui tabII@\/mbtrogen pr ote g

o#s surg ab| eizg | or Pg“m;uenéor exa Q = ~N/P‘é
al ox%ca"f bonyl : fﬁf—exan“pi—e—an&'() Y o
NTN T cn B(OH)2 N4\l( “CH,

3
N N

CH, 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 (1)
ethanolamine salt in situ, 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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group, for exanple benzyl oxycarbonyl. Mre suitable

val ues for Pg are a net hoxycarbonyl, ethoxycarbonyl or

i sobut oxycar bonyl group. Mre specifically a value for

Pg i s isobutoxycarbonyl. The main inpurities present

in this reaction fromthe manufacturing process

are:lnpurity 1 Schenme 2: Main Inpurities Fornmed in the

Deprotection Reaction Inpurity 1 is generated in the
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forme in a | adi um nedi at ed COUp I Ng reaction:
w<hﬂ¢%@é?%§dwa¢éﬂwwﬂmppmsms 3, 3", 3"-phosphi ni dyne
1. W& D BRARBES Wb iRIARF10 AGh b htnf,ﬁr%@q | B Subity W prcer in
suitable nitrogen protecting group. This reaction is
paqcentalle gmewtsis ab gedaichesdranheoma hanuéaaring eapnaians Jiheon
ﬁ@&ﬁﬂy %Jt Qigmﬁ%%@ R1uBdd iR ﬁ@%‘é weikitdfoh OREY pédifi@‘dg Is§ ¥ru be

i s forned ECOHDOSItIOH of e 0Xa |azo erin
deducedyduring tl@ebp@teémn ep- Ps MQ@Buntsrlrselopp@@@mﬂyu splpbletiop s

Bﬁéé@nt%é% gl%% )Pﬁ?c(l%xnd AYERE Qﬁéb%jsoﬁtﬂigﬁ of Paﬁt%tf%%gng%dﬁ(ib%ould

rprisi und that using et ano am ne
depridst aeaolppmmnstw epremphritisfiopwitn gy @oragiound (1)

2. &1 hang LA, 51:%&;%%& of th: ffgén‘ﬂc %@ﬁ r %19 &Q;%Btte%tﬁ)glgeg 1{&8&% eSO

advant ages
efofuartaquénas alrov whmb pardteeacdﬂq:cbnto Iitheelieyciprogitesrmeth more

S35 B 1, AOBL GO bt Sl N RO W
colusibm B h@taddﬁlsto ttwtic heitcoreansthabighnit jayofas @eftpbemaufié js much
larlggrm@rheacrys'te P&h%s[osfre 1a tion of Inpurity 2. A

f50m Wh 38t doesn't crystallise, i.e.
3. aAm:lka&nibmts@f ertainpie, Quagrafteist™ U] @uhitbetalia! tp diendlufiad to further

BSCLTHHGARERS i borkbut R i 5 -BPACBROELRL 2

requlred Palladium levels in the resultant Compound (I) must be virtually undetectable.

Following the addition of the salt solution of Compound (I) to the acetic acid, typical
levels of Impurity 2 in isolated Compound (I) from the ammonia process are 0.26-0.07% verses
0.06% in the ethanolamine process. The overall impurity levels from these two procedures are
0.75 - 0.34 % for the ammonia process verses an average of 0.22% for the ethanolamine process.

Due to the high solubility of Compound (I) ethanolamine salt in the aqueous 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 (I) 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 (I) is
soluble in the crystallising medium and can equilibrate to the desired crystalline form, referred to
as Form | in the Cambridge crystallographic database. [N-(3-Methoxy-5-methylpyrazin-2-y1)-2-
[4-(1,3,4-oxadiazol-2-yl)phenyl]pyridine-3-sulfonamide (ZD4054 Form 1). Acta
Crystallographica, Section E: Structure Reports Online (2004), E60(10), 01817-01819].
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unaccept abl e anounts in all the batches from sone

WO 200HmeR35Ct uri ng canpai gns. The inpurity i s nACT/GB2006/002654
significantly reduced in the final purification of
Compound (I) so nust be reduced during the
deprotection step. As the inpurity is not particularly
soluble it is present as a precipitate and therefore a
stabl e solution of a salt of Conmpound (1) would
provi de an opportunity tagenove this inmpurity by
filtration. 2. It would allow separation of the

@o%&krﬁ @NRAFErAN tlsecrhalﬁbt@n&@ B &ﬁﬁé L boRhLRs laf %’I‘a? gﬁxﬁder

| ow vol ume aqueous ase can be added i nt
dlfﬁactw@@tt@na@ntanmé aglﬁ%sép%kw%%imwevaﬂ@s A58, 11.7°,12.2° and 13.0°

ch ySiabli sakies t o produce the preferred pol ymorphic
Teastt obf(sr%ngadf‘&{ 1oun d (l). If the solution to be added to

é?@émp@da(& o F@rmﬂ atag e fihhenhgrpicdzdday thet the coppound hisan X-ray

powder &{f&@ﬁﬂ epcattépd%t?ntglﬁ{)g 95'9 ea§<$§f}tﬁ g%lgertnﬁrzhﬁe%%{ ic?oi;Pu AT 12, n%
13.0°, Tﬂﬁ° twlfl 86.9% 1addéd 2t @ndt IHeS seharédopingdukamedigionr educe

@ pe é@lldttg‘)t Js%‘\éﬁ 3 id Jﬁa@%ﬁ&ﬂr@m@ dl)’le %hﬁﬂﬁ%hgd f?as a \ggllély gﬁxlkgér

diffracmdﬂneaaﬁers ubmtalmng @blnmgwﬁs (vitf} 2thueta vahees el §.3°udl. B‘y 10.5° and 15.7°

ol  owi ng the addition of the salt
measur%]q&% §on o (?rpound (I) to the acetic acid, typical

ICowpbsnda) dsrfjoun B tnyay De rﬁnthes@iaab’edze@omﬁxaumd cc(m})oufld bawanXeray
powdexz cpﬁgagtl(i)(%l a;%%tgré%éﬁt%%{en? Sap Iez%ﬁ %1{9\?&/1t%¥%ﬂé%§ Salues %.6 5/ ?)J hy %S‘h ?P 2em

overa uri eve
15.7°, 2@ s 23.60b3. pt, 66.8Y 1688 aar .M nkhsuredusdd @ﬂéfacradmthﬁ. ammoni a

oces erses aver a ofgzzo/f the .

SERARER Sk Qeldile v FREPRIGHD s 1p wfered

from a Gonpowhdragbicket hanol ami ne salt in the aqueous | I\/IS
e reacti Xt ur be se (%%‘

L ARg R SR s Mot e B np R GE e pvecus

)ph&ledand'lfht&eﬁfﬁ,t&@pl&s@haﬁle n6itsepafdte) TR ROWAGle (dajtion mass (as

et han e salt can har ed to H qu S

SRBTPLloa g sy SR o 06 eeS B BGGeEtoRt ko DU dieg o the

addictatidNMeRdEtRScRl m@lﬁdre}foxfelnbécﬁﬂ bxﬁtgthmérzmmm Gectdafdthe

Ef ?gﬁﬂdgél%s refer ed to as Form 3, is not
JEHETE © 1é’l)ls soluble in the

2. Oy pieddnct 5f 1HE oxrgeﬂb PRase el i6p0riRd bhthiBEBk Bhih @ ihip&les the
desired cry stglllnefor referred to

crystallisation providing poorer crystalline material and impurity removal.

The present inventors investigated alternative bases to use in the deprotection step to find
conditions that gave greater solubility of Compound (I). Three amine bases containing hydroxyl
groups were examined in detail: choline hydroxide, tetrabutylammonium hydroxide and
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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as Form1 in the Canbridge crystall ographi c database.
wo 2qoo{@33vet hoxy- 5- net hyl pyrazi n-2-yl ) - 2- PCT/GB2006/002654
[4-(I1, 3, 4-oxadi azol - 2-yl ) phenyl ]
ryridi ne-3-sul fonam de (ZD4054 Form 1). Acta
Crystal | ographi ca, Section E: Structure Reports Online
(2004), E60(10), ol 817-0l 819]. Conmpound (I) as Form1
is characterized in that the conpound has an X-ray
powder diffraction patteriggcontai ning at |east peaks
with 2-theta values at 25.2, 11.7, 12.2 and 13.0
of fornﬁ@l@ﬁ Hf ﬁﬂmﬁ%‘ ?Q r@éﬁ@ s'hﬁ‘i@dl @Et‘w@&h a&%ﬂwm%{ah%mﬁﬁm aP‘Idwbl

haracteri zed he COITpOUﬂ

(picaty 0%l Qyﬁ"/pﬁm@ pf laaqﬂpn)ab\etuﬂaﬂwl%%pfIerrmuwwélilwq{@te@tohd i lower
in the étﬁe%%fam@x%&eﬂ %@e@%%&%k%l%féﬂ%éﬁ%;d%@% e 111?qglr0\;]€h %%sgaiiﬁs?%on
HOW@‘(%lPﬁ@te@ﬂ@OmMP@lﬂD 6. besPp5IAaYA07C ath REhemeI@ing, which reduces
the forﬁﬁ%r?&{lﬁfbh&?@ th Ulrttugl?)t uxﬁ@&a&@ﬂpﬁyﬁ‘gf@ BBk 'Irh?syls Rﬁ%g‘sﬁble
fraction pattern contal ni ng at east pea S Wt

using tize @lh@pma vierolegfioatas 8o gaction ogeurd @ tigs emperkBry measur ed

uﬁdr{ﬁ éirgﬂgﬁ él?egégl{vg{rtéggg(&f ot g@gﬂf)ﬁln}l é@%th’zg&gh%e Qﬁydupl‘ﬁg the
deprotyctionytep phele¢onthafefl tacthéroaliyiattede pig ag ﬁxhlpazs ni ng at I east

Wt -theta v 9.3, 11
+ DRl g SRR 8 ook or e B g
CGUilvinefon atiimprovedisblstiomstecedfreaddi t i on, aI t hough
asible with ) anmoni um sal t, suffered

f

*f Fﬁaée ﬁf)‘é‘feragﬁ%fl% %Y% s: 1. The crystallised

o FHOAlEBSAh be used ¥ SREHSAMINEIDA MEHBdREtHR 1886010518 afhSity
and t he_ aqueous phases and therefore the phases could

BPBEY Separ at ed. Thus the whol e reaction nass (as

o OBRASIEthelpBichtifi ko 4daGaARHER UK RRASE tﬁe%luh&@to%cﬁeaeﬂegm ne
reaction) had to be added to the acetic acid. Mor
foataminageir.d was t herefore needed and this Iar ge voI ume

o t
PR 9585 o L 15 e RLAEE S RS AP
corngiamed- wi thin it inpedes the crystallisation

. Piéh%\réei/igi[aggnt%?l% fm&t tf%lle poE/morlT“&t o{*n? ll” wﬂe(:jn tihgptﬁgrioﬁ%ﬂne

solution is charged to acetic acid.

There is overall improved process efficiency.
Therefore in one aspect of the invention there is provided the use of Compound (I)
ethanolamine salt in the preparation of 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 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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The present inventors investigated alternative bases
WO 2d00/0ures i N the deprotection step to find conedt/GBR®G6/002654
that gave greater solubility of Conpound (1). Three
am ne bases contai ni ng hydroxyl groups were exam ned
in detail: choline hydroxide, tetrabutylamoni um
hydr oxi de and et hanol am ne. Deprotection occurred
qui ckly when either choline hydroxide or tetrabutyl
ammoni um hydr oxi de were us@ad. Unfortunately
significant deconposition of Conmpound (l) occurred,

%@ﬁaﬁﬁll?% fdrRdEFRGh | Sl R IHRNs Qeat%%%mlﬁ 10f
ur|t¥ . This led to/éleld | oss and poor qua

pleseﬂb PORATETI diery's BEBieathar” e rah bITarHeRrIE it o geeicr tha,n 97%

Form MePpRE&E: Rk s BrehteP@HE €% F8rmd &MBrtichARy @n%re% Ra@PIRNISR)
and provided a stable solution of Conpound (I) as its

Form lo {inpitrulatithees i greptenthar iS¢ ope A ckarinylarly erq i6 gegatsr than 99.8%

Form f.Oormation of Inpurity 2 is roughly simlar between
amoni a and et hanol am ne at 400C (typically 0.3 to
On@darher aspect of thisdavanfiomtheretuprotifed 4 rroesss fof the mpgnfagtyrenf

Compu (1) SutsBRliAAH 1RAbufof Fork QUEfic ubcralﬂpggee set hanol ani ne

procéess as ove pro ue to the inproved
(i) the wyeyod ptipRdlaraing mﬂepm%eretectwﬂeme@tnédl)doﬁww (1) can

(i) tneBGABRE AL kRt Ao 1 %ﬂaxﬁﬁﬂﬁﬂ@%ﬁ% Bacithi Ch

uces t urit to virtually
unddethebhpedtef élllssmmntlemdhex@fxs preadtd aproceFhios thegnamofacture of

Compcglgg Eip ghlg%aﬂﬁﬂ%n ttlﬁ%mm'r 4 lqﬁgéhogoﬁnﬁgke% n b ?S no reaction

I's tenperature.
(i) the aghvd wthagdamiog tof d@pmmgPr@tmqgcb Gnap@unyl (Bt mamremnwe)f gablyent
dygd ng the deprotection step when conpared to other
follow 1;3{ ) ;
s tested, are as follows: It provides a stable
(i1) thesgflitibn oﬁthe resuitihg€Compming &) Etllalmséaninmaltcspylﬁbmtol anseidf r om
t ti lowi ng.for _an DRI ove
p$ugt%e h% ac1% 1 ce]uc ¢; PLODI( 0\?\%1}110 bue 14 4T 1503% l'tﬂgmc ac1<# Pamfularly the
acid iskcgte aleldl $mmblly01ma aatic ol 8869 ataicl20Vdveatert l'memsthénﬁspemntha acktic
.. reduce ess soluble inpurity (Inpurity 1). There
amdlﬁégcgg%m %%m'tl al to add pal |l adi um absorbent to the
SHiitably die sbivetitddarcausais alcohols, for example methanol, ethanol, iso-propanol,

propanol, iso-butanol or butanol, or aqueous NMP, particularly aqueous iso-propanol.

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:
(1) the use of ethanolamine to deprotect Protected Compound (), in the presence of a solvent
followed by
(1i) 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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contamnation. There is |imted deconposition of

wo 2007o1@et ed Conpound (1) and Conpound (1) W tPCT/GB2006/002654
et hanol ami ne. There is a controlled formation of the
pol ynor ph "Form 1" when the ethanol am ne solution is
charged to acetic acid. There is overall inproved
process efficiency. Therefore in one aspect of the
invention there is provided the use of Conmpound (1)
et hanol am ne salt in the pmneparation of Conmpound (I).
In a further aspect of this invention there is

(i) the Qé'eQ)\f'e%Eﬁjol 195 Q)Ca% lééefgp[? hfg%&g&g{y #@Jn?&'l@- -19@&%%”?%&91pyrazin-

2-yD)- 2d(é|:[ﬁ éﬂévqadlp?:@ﬂedh)é@mmpél@ﬂd sglphoramideofolip@ehipound (1) .
(ii) the aﬁdlﬂoﬁ bf Jh@f‘e@ul@&%&%x}pﬁ bt &E}ngou'ng glzr ahx?onantugg ga&cb %n a01d

roc tion nd (1)
vlh|acf@rt}@omppqtgé@nstm‘eenugreth@fe lsemrh\arl@i aproeees foothd elpmﬂaeme of

Comp gt (PR TSR A LIRS 1 5, 4- oxad azo
(i) the l@—@ quhpllnémylh? tog&tpm@hcm-(isolsmwh@b@ﬂ)dé(&-memwwgﬁ -@otiyylpyredin-
2-y1)-2r(3¢4%_)[;1/ 3'42 (j&fhﬁ%l Eggfpg@%@g&plm% a Pflp§ \{(geﬁé :thae eser(lec;e %F l?(ﬁlcous 1so-

prOpariohéolkvmdbact ure of Conpound (1) subst antially in the
(ii) the a(aghqnon 9% ? I[etrsnlhl} in, l?u%tog %%balqulgc;{xtrxh gla teglgla/oglaq?@%soaflt Sg%ﬁ@l gb an acid.

reate orm
|dn eafentﬁer adpactpéfiis mvdnam thherieprbeidgl e@bess fohdie n2GMattoreraf

comgg PO O 05 e DI e Form &
(i) the Paerdf Iemuﬂlcﬂz{rhiyle tdt&p:ﬁ)tchquselaitﬂyczhb(afyl)%% -ethoxyl5-mdethylpyrazin-
TR TITRE RN EE T
(ii) thefadditibe bf #@s mﬂhn@@omjsmﬁd I(]l) veahdlaning haafte adeSic pei@vi ded a

B OSSR b P IR AL, S Corpound, (1) e o
Compound (I) substantially in the form of Form 1 which comprises:
(i) the use of ethanolamine to deprotect N-(isobutoxycarbonyl) N-(3-methoxy-5-methylpyrazin-
2-yD)-2-(4-[1,3,4-oxadiazol-2-yl]phenyl) pyridine-3-sulphonamide in the presence of aqueous iso-
propanol, followed by
(if) the addition of the resulting Compound (I) ethanolamine salt solution to acetic acid.

In a further aspect of the present invention Compound (I) ethanolamine salt may be used
in the treatment or prophylaxis of cancer or pain.

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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(i) the use of ethanolam ne to deprotect Protected

wo 260enpasnd (1), followed by (ii) the additi onPOf/GBE®6/002654
resul ti ng Conpound (1) ethanolanm ne salt to an acid.
In a further aspect of this invention there is
provi ded a process for the manufacture of Conpound (1)
substantially in the formof Form 1 which conpri ses:
(i) the use of ethanolam ne to deprotect Protected
Conpound (1), in the presasce of a solvent followed by
(ii) the addition of the resulting Conpound (I)

the art 8F HAAMLGH tBnsLF. sol ution to an acid. SUI tabI y the
acid is acetic, propionic, formc, buty

i L8 3 fwythey pspect oF tha Inveagionithase imr §vider dhedise af %n@@é@ )

ethanoB@difh safpdé 4 ARki¥atde acetic acid is 80%acetic 20%
wat er. I n another aspect the acetic acid is gl aci al

adherafere agpringda thingspect pfide grspapeinyention fhera ifrsetided Compound
(D) ethAoBANY Sit, HPhse %ﬁ@ﬁjeﬁm@ﬁto@ 2l in §4RAABloodddSQmR QRARE han.

propanol ,” i so-butanol or butanol, or aqueous NWP,

phaopiding ta Araphes deaiseief th%prsmlblpm@pn thete ig prayided lomasyddl)
ethanogaflmﬁé"éaﬁ ih %q@nh%otu}aﬁ{a é ﬁ:)aﬁ&?t\fblqﬁgmath r&(flﬁérﬁ OE%?érhr?a

manuf acture o mpoun [) substantially int orm
warm lpoded enie! sueh ehmemnpri ses: (i) the use of ethanol anmi ne

ted . : i

tfg ch%%% Iﬁg&nrthz’ ﬁ%tﬁ{ée 0?2&181%)3??02 gf‘%g %élﬁﬁ)&%é{?%govl?&éd(i ilethod of

treating tdvasroviaeh erenpsiadstadminiseagiag etesitiole amennd of Cerprand 3 pect
[ ded a process for the

etham%nﬁ%%uggtth E\éﬁoblb%gdéﬂ%l al(q ?F)h s%ﬁét antially in the form

ofkcchaling té a\immhfeemrqnf itlgeaspedt iof the nyentda tiodfre Biphaml ami ne
phanngc%utgcedpcq% %51%101% cﬁ g(glggrbses {}P é’ou?x% éll) %tganolan%lﬂee 82 ,r?x‘;égs%gﬁtion
with apha*mlad:aungall@(amptabkd d{lhont et daarivo Fansaie tisxatdatnsalt of daneer tna warm
bl de? ¢ ﬁ In a further aspect of this invention
0od R FUCh 35 B9t ded a process for the manufacture of

Ganpaberdsger) ofsheiavarida thkteyis pravitlérethé ogerof Compouna () etabelamine

s, g AR BB HORYTSRor : hEPRBR S AEOA A A fiaion of

cancerous cell 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 reduction of abnormal proliferation in a
cancerous cell or inducing differentiation of a cancerous cell in a warm blooded animal such as
man.,

In another aspect of the invention there is provided a method for reducing abnormal
proliferation in a cancerous cell or inducing differentiation of a cancerous cell 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 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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2-yl)-2-(4-[1, 3, 4- oxadi azol - 2-yl ] phenyl)

WO 2qoy/miodssne- 3- sul phonam de, followed by (ii) tier/edziot/naass
of the resulting solution of Conpound (I) ethanol am ne
salt to an acid. In a further aspect of this invention
there is provided a process for the manufacture of
Conmpound (1) substantially in the formof Form 1 which
conprises: (i) the use of ethanolam ne to deprotect
N- (i sobut oxycar bonyl ) N-(34net hoxy-5-nethyl ryrazin-
2-yl)-2-(4-[1, 3, 4-oxadi azol - 2-yl ] phenyl)

Y Bl el Bspdct D¢ h}@ n%ﬁt'f@ndcﬁmé ﬁ ﬂr&@da%rtﬁest%@ %FC&Ep(ﬁl‘ﬂB' @2 ¥fhanolamine
|sopropanol %% i'T) the addition of
AP

salt, in inslggipg Fmt@ks |1rm P@ﬁergws DWAEN Plpyded apimabiughphidas g t
iy Lﬂ&ﬁe‘? Qspte@c o@ﬁle%?\}eﬁihon tHer@l C{J%&&%rth@\?se %Fémﬁ%tﬁh@ (1§ ethanolamine

i nvention there iIs prOVI a process
salt, in therudng e yrecfommadisaponider st jn isdivineanentadid ip ajcanderpas tgdkima

wmnﬂﬁémﬁ@&ﬂh&ld%ﬂ%ﬁ?&P”pr'Ses (i) the use of ethanol am ne

depr ot ect | Sobut oxycar bonyl )
Nk pthee pdpostypd Brerimstehijdngera isipovided a method of inducing apoptosis in a

cancer&l@é%:%xlzvﬁgﬁ go&qh s%%a K@tgxln?gz:%l cifﬂ%ctwe H‘Eﬁ&yolf omlp%und ég dition

mhmmbﬁmwhdtﬂegmmnthO@mmpmmmdmbh$Hemhanolan1ne salt to
i chéljéiﬁl[gg& LF" %(r)’c\/h%ﬂfg%mfe o hu egsge%?f' gtetﬁé *n%entlo A herd 19 Vreorx}}deg [

e manu ure o
phann(d@[ti@@ll.nmdlpédit)iorsul}u'slt amlprrad:sl @ompmund]él) étbmmiau‘fmd—'sal‘c,rin dssodintidn

with a &?a(x Iden§ vta é%cé ‘tg% 9%?6%@%@1’%1161‘ ?og 1g§?a1n i %Cl%lg W%g&%%%ﬁgct:ancerous
cdhn2%&hﬁbﬁe¢ﬂﬂhﬁm3&¢haxﬂﬂmaZO| 2- yI]phenyI)
gsenc a
LB el B B i e RRSRR T B G P Ranotamine
salt, asr@ anﬁ—amgn@eﬁo apd vl tirgatngapalt anblo@l wadets saplyibig @ Baricérous
a . further aspect of the present

Ca“n?ﬁ@%%gog%ﬁ@BW§@ K8 2 et hanol ami ne salt may be used

i1 afidileer bi‘peatdﬁﬁﬁtm@:htulﬁf thpbw Iﬁmlﬁed&ﬁe asac ebmpd;unﬂ @I) Rthanolamine
her asgect of, the invention

salt, m-[lée M{oﬁrcglél et %ef,ﬁiéciawalétefaxi usg 2§ artadw.pae}g OgeniGa a%sﬁlar ’Irglrgetmg
agent if B1TP v&ESs ﬁ@ﬁ@ﬁ@&daﬁde}ou@t&lﬁﬁ@v&lﬂmm’ﬁm&éﬂ dnith#) such as man.

qg gnooc‘éllle?taép%g]t o\?nthe 1n\%nt1011 there is provided a method of providing an anti-
angiogenic and vascular targeting agent in blood vessels supplying a cancerous cell 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 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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pharmaceutically acceptable diluent or earner. The
WO 20pH@02Rceut i cal conpositions may be in a foPETEeB208d003654
for oral adm nistration, for exanple as a tablet or
capsul e, for parenteral injection (including
I ntravenous, subcutaneous, intranuscular,
i ntravascul ar or infusion) as a sterile solution,
suspensi on or enul sion, for topical admnistration as
an ointment or cream forigectal adm nistration or for
i ntranasal adm nistration including a nasal spray
fI@ﬁdMe@ﬁépQﬁ of 18 iSRRI naherd H%nﬁ@d&i SnQREBOSIEHRNS (Imarl%@amme
prepared in a conventional nmanner using conventi onal
salt, in gheapapnBaiuEe f apedicaBprtiforgise & MPOHGEZOIBITALENTINa KAnplooded
animal sihR€ @Rt Of fornulation technology. In a further
aspect of the invention there is provided the use of

oeredhen aspest ot Bie franeicariheieispavided ¢ meethps Hf ervishiie an anti-
anglogyﬂ'(%fﬁsfc%ﬁcl@g&l‘ﬁfrgésn‘ﬂn{ugstg c%san%ﬁ@&% aﬁﬁt)urtt I&?C& hEafmb ‘{I)

invention, there IS provi Conpound anol am ne
ethanolggine salf, ¢ a wein blpoded animpabarchenmant canc er i n a wapn

PSSRaE Rkl RUE0 oF iRkt AGEORR MrANR 08 |
pharmaCeniisal patip¢sifonewHelnesinmpniserd ogaotyd (Dnethdvelamére hlsade asecision

with a a%%%@%%cc%ﬁ%b%ﬁlﬁmh tcglgiex%)ﬁ%eggcorxg{ ang?o{gsﬁé agellt i 2

warm Hlendehamrimplsathiasenast t his aspect of the invention there
'If? arR)rtkPeY 5%» ?thg‘?ﬁxjégtgonocﬁerg {s%"fl# &-:% tﬁea\ﬁg GF CM%O%%? (I) ethanolamine

am i istering
salt, aS@@ mﬂmhxﬂodoiiﬂo)le etchstnsek ami anenlgbikdr of tnmasapmvapmabh bdél animal
nimal such as man. According to a further feature of
'S aspect of the invention there is provided a

pﬂn anathee espectedthe ammnmm thérois padviddd touwsp of @empc(ﬁcndﬂ() gthalnolamine
sl in ey OB S SReb e 881 R By Bp ey iresend hse
mh1b1t¢rmfirhres16rr ﬁatwmmtblamﬂeccmgﬁrsmtmmqanar m bl ooded ani nal
othe aspect, t here
AT et £ e D e hesn paB e tid e e el ©
metastdsts dndentiisid e ink Ronofhictbaaprisds apmolistdridpah effective afount of

Compoung &? E:t%gﬁc’ola%%!nelz sa?t tolan“galil‘lcr:llb?o%d ci '(];nfurelarllesgéhl a%trrlla%n of a

such as%

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 inhibitor 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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cancerous cell in a warm bl ooded ani mal such as man.

WO 2003t her aspect of the invention there | PQVGBIde02654
the use of Conpound (1) ethanolam ne salt, in the
manuf acture of a medi canent for use in the reduction
of abnopnal proliferation in a cancerous cell or
i nducing differentiation of a cancerous cell in a warm
bl ooded ani nal such as man. |In another aspect of the
invention there is providad-a nethod for reducing

abnormal proliferation in a cancerous cell or inducing

dictdreme s 4 Akth@Tere 8f GANGRCOMUShERdnivh R 1&3%191%65@3
adm ni stering an effective amount of Conpound (I

)
Phamaé%‘ﬁ‘ﬁﬂ&%‘ﬁ?wns‘ﬂ}lth COPTiZes R OB LA RSS2l de pSsegdation

with a Isrﬁﬂnacet%@n@waaxme @leh dr 'aﬁhexf featéé € a@fnhﬁohblsof%p@lﬁ&tas@tses in
he i nvention there is prow ap har maceuti cal

a“mﬂmﬁﬁﬂ%%PW$@#ﬂW%ﬁ%W@%onpr|ses Cbnpound (1) ethanol ani ne
$@hdothel BpBE SPk AlveRbnhdrisBrAARAMACRE b 6&hpdind (I) ethanolamine

acceptable diluent or carrier for use In the reduction
salt, in §fe PRYARiRAIT bpyreangtistasestin avarm bigodesrninal guch@s nianor

'Iﬁlgdé@ﬂep gsggét ok fﬁre a C{il ! tRdde R 1@1&@ S0 H?C&ﬁ;gcluntl p) @tﬁ%‘nime

bl ooded ani ma as man. I n anot her aspect o
salt, in theveanifagire i @ meedicgmerrt dori ide h thhprevengowet l@@np)@tastdsee jn)a warm

bloode@&xnﬁglosjum&ﬁ?nlsal t, in inducing apoptosis in a

cancerous ce in a warm bl ooded ani nal such as man.
Imarwtist kewectaf fhe @tvemtontth@e isrpvestded @mmetlivalred pregernsing bpute d

metaste{sghew a?co% r@%&ﬂﬁge n an%hg al%gﬁrﬂ %f é@t o) nh?[ teﬁlgnolamme
A R RS

acture of a ne anent use
sahtOap@pnbkm@aﬂwnnml@am@enmus cell in a marntblooded ani mal

%%&Hd gl degrrth!eﬁezﬁ'ﬁrg P%ﬁs a??zeg?&ttth mvéntl%{l h%}/eetgfnogﬁeé pere

iS pro ucing a
pharmacariicelrcompogidnl whih mmpmimm}dnmesmh(dmt}mr@taannemglt,am association

with a a%ac%u %11 rtablg Ihl %8 %urrrltgr 1%' se%rtt %n%)elva ono Is)one metas%ses
ﬁ 813 anl na SUC as nan ccor

1nawmﬁubkhémiﬁmmwuu@umhwhhls aspect of the inventlon there

IS ovi de%ﬁ pha rmeceyl tical H I ethanolamine

SR R B R Mt R s ar Eo il @
salt, in @®szainght @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 in the treatment of bone metastases in a warm
blooded animal such as man.

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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with a pharmaceutically acceptable diluent or carrier
WO 2600/01623€ i n i nduci ng apoptosi s i n a cancer ousCt/eBRolcMRS54

war m bl ooded ani mal such as man. |In another aspect of
the invention there is provided the use of Conpound

(1) ethanolam ne salt, as an anti-angi ogenic and
vascul ar targeting agent in blood vessels supplying a
cancerous cell in a warm bl ooded ani mal such as man.

I n anot her aspect of the jipnention there is provided
the use of Conpound (1) ethanolam ne salt, in the

%%Hgtﬂ&ta%e%t &ftheain@%ﬁ: f’?lg%% ?,rg? g‘gd@? uéae of %1 H?und I,$I)bc-:|’chancalamme

anti - angi-ogeni ¢ and vascul
salt, lmb@meves‘.ltlsmmﬂe}tmﬁgt eof pearswcnied va@l ellevmnd andmalemb Ipowidetehn in a

“mnngﬁb&%%nﬁﬂggmgﬁdggga In anot her aspect of the invention

re I's provi nmet hod of providing an
dnthethgiasgretuichainventias tateas providebthe mge cdg‘empmixml (bl ehmdolamine
.\ [ | ]
salt, in a{g%ﬁ%%]il&%%#? ﬁ% & 159(%08%6&@{3? gsee(ﬁgﬁrrlg %ﬁetvent%on &Hea&%n;g f Pz?f? associated
wﬁhebVMah@MammMElg@ﬁt@mnhlawmmpMQMkdamedlamhmahmsuch as
I"E?} an?tﬁerca%e%{ CE}QIE 18}/6611‘[1&[1] hte{églé ?I‘fae t a lﬁlﬁtglg) II‘G% %}%Im assoc1atcd
with ekemtqsrbmdbuhelm -Whiodirction mﬂarcilmempmmmﬁmnﬂte(lhg axeéffmmf_d aamiuneof

ssoci ation utically
comp§Ra B elindSHRE bEhe Dy bilp ol AREAPG S AR,
aftdordampgtio @genfhec featuek ofalsic adpadt of thie Geikhting thge fstprcw’kieidlaood
vessel s sup a cance ous ¢ war m b
phermmiEhe CorBiERad YRGh oy EhGopar i () ALBHTaF T SRy ton
with a pEghfaceutitallySicécptabR dilBEe bSdaaaa fdrlhlaé 1ntth1£p1€*lfdn&oxoér ta@fnie@flof
noj ami ne salt

. of Conmpound (I) et )n t he
pain a%?&%lﬁtﬁivg{ttg ’é“?(t?%"é‘ri?tg FI hRPdRaign i el frlﬁ‘altash‘ali frgen.
aﬁamasme@fspach@f théedtibR et ©F@vided ME Qv di@énipb@nm)eet&fnolamme

) ethano| am ne salt as, an antl-anglogenlc
salt, mggggmnﬂog%qaw Hin &riyarg loodedpniraal sush 8 FdEnot her

am@ﬁ@mexcafspdch@fthameaﬁlb@ hefe€p@vidsd ik Q¥ Frebntpdgnd B etinolamine
npound (1) ethanolam ne salt, in the nanufacture of

salt, marhffr@aliutf%ﬁ%ﬁp % pedigareenor 45¢ 18 eiPreyRiBEE HPAmER O paip fn gywarm
bloodstahmdkeadechaani mal such as nman.

In another aspect of the invention there is provided a method of treating pain which
comprises administering an effective amount of Compound (I) ethanolamine salt, to 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 prevention or treatment of pain associated with stimulation of the ET4 receptor ina
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 a
woO 20mes of provi ding an anti angi ogeni ¢ ef f eceCThBe6/002654

conprises adm ni stering an effective anount of

Compound (1) ethanolam ne salt, to a warm bl ooded

ani mal such as man. According to a further feature of

this aspect of the invention there is provided a

phar maceuti cal conposition which conprises Conpound

(1) ethanolam ne salt, inmssociation with a

pharmaceutical |y acceptable diluent or carrier for use

aFhé cAdbi is ARG QA DhGicRAGRN: rdfiks B WRdPIRLOQHaS, AdRR,
such as nman. | n anot her aspect of the invention there

hepatopel I apereatior 4evicid eanser, CHRBTARENT( RILTQHASHS) KARORE Sy aqmea,

ovaria@8andét, brodkt BintQr co@(frecl?fﬁ Q&xc@eb%@aﬁ%ﬁeﬁ 'Bgtd@ﬁ chif¥By, QietaﬁSmelung
| nvaS| on in a warm bl ooded” ani mal such as man.

cancergfgh padll eedidene capger (ML (v andtsimgh celhlelrlécqnﬁerp{%b%e@sfpﬁ gancer,
head abt®fec® badefTROMNGndel )iy ﬁﬂ?}?rﬁ%x@ BuRf A More bé}u&hﬁly it refers to

manuf acture of a nmedi canent for use as an in tor of
prostaty eyt alditpganorg partignatinibiesers torSQG5C, NHLALS, mioneﬁalapamr,

ovarlaxl? L&Qg%gd ?5‘1' st &H&J? 183d nJoHa r@nﬁﬁ:ﬁ)gﬁg #tqlgffr@]ﬁ(% séict I'ﬂeciddltlon

I nventi on ere |1's provi Irtin
more mﬂwelaﬁﬁttasfﬁlaé@bisﬁhﬂ Innraﬂqhbmt, urmgc pamicadarlyrit refsisch colorectal cancer.

In add&gfmﬁéé g?& Qggﬂgnh?etfeg forbgal% c%{xée?. (i{l %&’cﬁtlﬁlnﬁggﬁaggalggy it refers to

anol am ne sa ,
breast W%Fulﬁmmoraanrapartlst\d@rbfridiefﬁgs 110dvladd¢rwamdwe efophaggrl ganskr,

gastnc claﬁc%r mﬁgﬂla {ersﬁ&?cdn@éé%ﬁ& }' 81} Jiatﬂ %{n%er' fﬁ &Bﬁﬁgﬁ gg%‘_%xg aon q

rmaceut| ca tion
endom(aﬂrl)il dvérariohzo trhel oghretci;al amdl /&8 Bxam cahcmrin mdﬂtnsr aspect of the

mventi%ﬁatﬁgga%g t 19 % eYan G Eﬂ’?tal%*%h odJ r%re]rtlt of the 1r§/ent|1 enr 31: c!ularlS She
s Bty

an In one ases an
cancet| mmazsnmstaun satev\ardnndzrb pudadarwmmncamddua& mmzxtasésno the bone.

Ina ﬁlﬁﬂerte%%%l%gt ocftt aeq%Ye;an% ﬁ%rﬁlgﬂ%rll tﬁg cangfr is 1 ({at%s\{a‘iti% E%Ee? ?hl{egl rmore
partlctﬁdrlybbﬂann@tp&ﬁhaﬁ aRininteta@tavear Inakfoled eﬂbaimafa lof g ditvesison,
anot her ct. of the inven

partioy O e R B ORI a T B HAROP TG Produces

lymphatic metastases. In a further embodiment of the invention, the cancer is in a non-metastatic
state.

It is to be understood that when the cancer is in a metastatic state, that Compound (I)
ethanolamine salt acts at both the primary tumour site and the metastases by prevention,
treatment and inhibition of metastases.

In one aspect of the invention, where pain 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 ET4 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 ET4 receptor in a warm blooded animal such as man.
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salt, in the manufacture of a nedi canent for use as an
WO 200bid2dg or of bone netastases in a warm bl ooReriGamIOGEb2654

such as man. |In another aspect of the invention there

is provided a nethod of inhibiting bone netastases

whi ch conprises adm nistering an effective anmount of

Conmpound (1) ethanolam ne salt, to a warm bl ooded

ani mal such as man. According to a further feature of

this aspect of the inventijn there is provided a

phar maceuti cal conposition which conprises Conpound

(Ad)dltﬁ)uﬂl@q @Ioﬁgb\{h% (E% Hanolln n@§a§ﬂ$ Eg&b@&‘ tovﬂetdgefal mt e treatment

phar maceut i cal accep tabl or carrier
and/or gEophylaxingf tein &) rdlf&rfenb mnth@ri&susas esludingacyia pamvpil mww pain
st B O B h e Mo A A ohic AR ot hid e R, i
(includépg burns), ante @umrevféqwmmyéﬂssub@ﬁ@nmlt @steagwstoparatiyewainm

I
post-ph R0 1R T PR o8 R on o RTRLAEE HAREEH Bhoiia
ostecanthiriiigh phia phsaeiatsd vith denaltchedition (fuale asucteatabéarlas amkglmvmm
myofa% ?ﬁ argislgwlbgclzn[ga? gglgégsn&htg@wﬁﬂ Pg)neglﬁsg eésﬁ%&acg%géiteogp%sﬁﬂ rm
hyperchlpaeani ofonaligharce andPagetodistest) andibe¢ peoal aasécmecbwelm sgong injuries
mmspggge net ast ases whi ch conpri ses adm ni stering an
ective anmount of Conpound (1) ethanolanine salt, to
a‘\lmmtﬂurdphtmb:dlaﬂl anditfeds of ualrabs peEpherahodgin dould bé teaned or

ST LA NI SLEE e
assocmt@lrm[h isigeminialmeotatyih, pAi) agblisadvitiposehesmetit neﬂrﬂgm (PHN), pam
n wth a pharmaceutically, acce e di
assoo fRNEE) s o B oPHOTTR: BB AL Of SBngnme. peid
associdel vaisit @aﬁScdrm m‘}hryﬁfam astootacke vithrueited] pSdl Slfokaspaitddsockated with
there is provided the

ect o
mleip S Se10F B B hraciarsd i R B o st g+t e
toteatpamntatafof biotueal TEEAS @SR Saisad By Wrﬂd;@in@ﬂdﬂﬁa aﬁdrl]daiedtriosis
. ....such as | n anot her as t of the inveption ther
imitab1} B S P GRCe ) o A A AT SENEHE i habound ()
ethanolamine salt.
A further aspect of the invention is to use Compound (I) ethanolamine salt for oral

treatment of neuropathic or central pain states.

Experimental

The invention will now be illustrated by the following non-limiting Examples.

Example I

Formation of Solution of Protected Compound (I)

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), isobutyl [(2-chloropyridin-3-yl)sulfonyl](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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salt, in the manufacture of a nmedi canent for use in

wo 2d0h@128at nent of bone netastases in a war m PdTDOBe@6/002654
ani mal such as man. In another aspect of the invention
there is provided a nethod of treating bone netastases
whi ch conprises adm nistering an effective anmount of
Conmpound (1) ethanolam ne salt, to a wapn bl ooded
ani mal such as man. According to a further feature of
this aspect of the inventix@n there is provided a
phar maceuti cal conposition which conprises Conpound

mmol; (ZB)4 8! j‘ﬁﬁ?} :ﬁﬁ‘ld’éﬁro%ﬂl ﬂoohbl"tl@@lﬁg CriRtrbRAoMnRur8 was stirred at 20°C
har naceu accepta | uent or carrier for use

for 12 }'HH“%% énd ihé%anlﬁ‘ﬁ yigprohpline (%%?t laglpbééé ml296 Slaranepiedo desd

reactio AixFede wid GnadriBI o B¢ &yl Y6 fn'ﬂﬁﬂfes a&@&%%ld@fg ok B®C for 5 hours
invention, there is provided the inhibition, treatnent

tolueng340 ml)dvaSpafi@ﬂﬁeaﬁ@ ﬂ@nea@fmlb@w@n PABE0k 4@ 60°55and Beld fordd dnins.

The re&%{)f? }rﬁ‘xtur\é%g ﬁ‘fgﬁ] fi Ft&@d 9}9 %lﬂl%l%?glﬁi AL &)h@%va@herd%vcit‘}’ll tElugHe
renal, thyroi ung, eas or prostate cancer

(48.5 ralp Gltbly élittraasp‘@m sepfratethend theemlesicd atwonepliase giscaudedelhetidinene

ne salt, in the

fayer CH&%H?& foq%g[[r&g}rép téé:aezdn(%%&%&}d @rr: n associated with

eIevated endot hel in-1 production in a warm bl ooded
anqnbnal such as man. I n another aspect of the invention
-———%ﬁere is provided the use of Conpound (1) ethanol anm ne
Formaged ¢f Conpotulr(Ihesimef efteholb@inef a nmedi canment for use in

B R B PP R P Bt eORC 22 G b ool 114

ml), watsi (TR0m1$ wehetidmioladine (R§12 ﬁih)(lt'é”te addes peddtinedl af 42eCifero0mhing rl‘he
~_.there is prov f treatln aln asso
reactiop Ko 2Ry QY GO A0 A T AT s AT bR P
thmugae I’Ihﬁhl f8{eL1hB Qq@Busq{hfa&Qi'ds\ﬂ%n%H&}FéH ovef 46RARPMAHred kdlution of
anol am ne war m bl ooded ani mal such as

acetic %WMA&WWQ (%5 8 ¥ 6P e theaplpdio0°¢ RV 64 syt Theyproduct

was 1s<§15‘t@d by eRtibLMIWNGER With @rﬁ&‘e{irgms@r&ﬂﬁHMQE 8 'SCiﬁlP and water
nposi ti on which conprises ound hanol am ne

(48.5 lgléwd themiserieRye plaehob (o 1h. Tébe ﬁtaye?éulflp a‘rqnyght in a vacuum

oven a@W@Pﬁ?@h?ﬂoégU?tgéa tg@lf— Rﬁ)% I36 79y Rid. U KM (400R1EHzZ, DMSO-dg)
reventi o

9.87 (IFI)-I s), 9.14 (1H, s), 8.81 (1H,d), 8. 5’7 (1H d), 7.98 (2H, d), 7.65 (2H, d), 7.62 (1H, dd),

7.41 (1H, bs), 3.80 (3H, s), 2.23 (3H, s). Mass Spectra MH+ 425.1036 (C19H;7NsOs4S calculated

425.1032).

tered

Example 3

Formation of Compound (I) using ammonia

A 150ml flask with an overhead stirrer was set up and inerted with nitrogen. To this was
charged Protected Compound (I) solution (Example 1; 15.3 mmol; 8.00 g), water (20.0 ml) and
industrial methylated spirit (9.20 ml) and the biphasic solution warmed to 60°C. 33% 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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pai n associated with el evated endot helin-1 production
WO 20070 @235ar m bl ooded ani mal such as man. | n amaI@B2006/002654

aspect of the invention there is provided the use of

Compound (I) ethanolam ne salt, in the prevention or

treatnment 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) ethanolamne salt, in

t he manufacture of a nedi-garent for use in the

prevention or treatnent of pain in a warm bl ooded

spirit:wafdl (DS Rﬂhw@@gﬁﬁaustﬁd’ﬂ 1‘@@19121@%@ 2% PRt m9f THe B@odu&‘b@a@tdl ied
there i's provi ?reatln pai n whi

overnighpikgriagain Qiefizhd %?ere%ét %%ﬁgeﬁﬁr%fh . ﬁmﬁfl =ofl- 2%
Compound (1) ethanolam ne salt, to a warm bl ooded
ani mal such as man. |In another aspect of the invention
Exampledbre is provided the use of Conpound (1) ethanol ani ne

Compolifd {1y EihhJidEnPEAYENti O or treatnment of pain
associated wth stinmulation of the ETA receptor in

wWamnrPiiddbdédt S ant e oveve BO-asmph . 00) molanwhe’fatfaéﬁé&)tanéf
industr %h&%eth%@@g 19{;[%65 Ii]rﬁfv@ IE StikddQY I'ij’%d E{hg oléiﬁlﬁe ? O@gﬁﬁ%‘?%z

ano ne sa I n the nmanuf act ur
mmol, ke imehemiit) W@rad@@eThmtXhée preheaie torflox (HOrSawatent0. lohl) was
added a% Ly 1%&9&%?%{3 reltgqnuﬂ at%ﬁld%“ftla 3 A 1ot é“Yee aEsEﬁmBﬁ CRRER ed

war m sucn as nan.
solutlomwp@ailowcﬂ tat dvel o PO¥M Yo A hotrerdaring which Viindedvhdte ﬁeltdmﬂtaﬂﬁzed

out. Thg Et@x@etdl 19&‘[11%?\5/5%’]0%31%8 ?c; (ﬂoeldc%érq 0§ﬁ1b£@4 a%%kr?aﬁht&ix?cf atg ?hiJETA
ses admni's ering an errective
temperm Lfmt300fnn®®$rﬁ“¢1u mild(vifa)s ﬁétnhé nfloamighes Setkt yndeosuationandthe
crystall?za? gndﬁas % (!l. 1Im‘.sé%I %Vhler ea]g acs S %{\:}Elgg g%:%%s(s:% fissneg %Et dggrial
methylaty@*pmmte@ xlﬁé pnzil (‘Tthe kdlidl veas dripdncthe sitriec for 6 dows c‘)&bldea]@d@rg,

1.4 0GR ARG «IMSOPO I AT, RO S YL )
7.73 (3Hab) £1.83-hbRa i), TARCEs (1melk1anmmmlsmmg)7qaﬁpmp 3.64r(BH, 5), 3.57
(2Hﬂﬁ§§§%2%ﬁ5§éﬂ@ﬁ9ﬁ,éancer (NSCLC), and small cell lung

astric cancer, head and neck cancer,
renal cancer, |ynphona and | eukaem a. Mre

RefereR @l |cula5Iy it refers to prostate cancer. In
—iﬂﬁﬁﬁﬂﬁﬁ—mnemecmaHyltreHHstoSQC,N&lQ
Compoud @) 86diath segncer ,

All operations were carried out under an inert atmosphere of nitrogen. Palladium acetate
(0.4061 g at 100%w/w, 1.08 mmol, 0.05 mol equiv.) and 3,3°,3”-phospinidynetris
(benzenesulfonic acid)trisodium salt (3.26 g, 5.56 mmol, 0.15 mol equiv.) 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 nunol, 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 um glass fibre filter paper under suction. The two-phase filtrates were allowed to
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ovari an cancer and / or breast cancer. In addition,
wo 2ompenzparticularly it refers to SCLC. | n addp¢T/GB2006D02554
particularly it refers to NSCLC. In addition, nore
particularly it refers to colorectal cancer. In
addition, nore particularly it refers to ovarian
cancer. In addition, nore particularly it refers to
breast cancer. Furthernore, nore particularly it
refers to bl adder cancer,.mesophageal cancer, gastric
cancer, nelanoma, cervical cancer and / or renal
settle ah@ BeGbwer aﬂué%ggbﬁa%@@aéste z{ b g‘ﬁ Fegctﬁ)gqgﬁ?&r{d'tﬂéer wlme\(a%ghed with
stomach, thyroid, rect ta 7 raln cancer.
xylene£pmh@pd ﬁ@ﬁ?e@tl‘atéf werh esqdrﬁ«e/mmtre«ﬁ thetlpwerggnesas phase. er;t two phase
ﬁltrate%%z@ '&%ch tb @etﬁ@ LNeL lo%gp&glec?ﬁ Bfas@ fal &?aﬂa{%ﬁ GR bi9%rded.

particularly the cancer I metastatic state, and
mdustlmbrr@mpi@tqdlswﬂt &01yl) whvaddathiodhe qmmd erzaniephsseaamshd wixure

was cobli8 u@t‘ﬁ@ffxrm# %E%&ﬁﬁﬁ m%ﬁ'f&%ﬂé 55%]&011% m‘éi!ﬂ?ndl 'f'l\ﬁeiglt df%rﬁS%w/w

particu e cancer Is In a netasta
SOlutloﬁU’r8e13pamolb b@8 aol squishevasaddsdrto memdmm@sn@ktamxmhcﬂsmaSMre at

16 to 1?*% b %ah'i‘o?{m&{[f?eox%{%ﬂ%d %fl 7488 tc“f%é enhdan The altltv\lra(s: WhREL o 5

cancer and
6 by thp addifienifaidcial adetic @cadl@eir mpf7 &d«h ceml IZyO%phdteqmvmn the btasds .

rmx’curé Foll%wfetyg)%]&%rer ?‘bl%fatqg 8] 2 E 'I" he sltll Q(y 1%? ttllll‘(e) g&/és E%ageélﬁg ?@"?&nd

atrc at e.
then altolmaﬂ tantrehtot208C owm éémunss’rhenesmltmgmé sﬁhd&va‘stf'ﬂtbﬁd offleata glass

t t bot, .
soce RO, o 8k BRPRL B8 S bEa 84 Bt b,
mdustmarl emthymmd sainiel (2 024 tal)tahd the mﬁmniﬁécaﬁltraise&scafdedonehas pect
this is
rhe eI BB S Bl FRLEIES Bt Eoel o
strength) O INEMR axpachz,ab DIMSO) NYRAH, HNS.5NMB S0 (5, @), 18.36-8.38 (1H, dd),

756788 S e S BT LT, o

has occurred | eading to abnormal ETA stinul ation
and/ or ell vation of endothelin-1 levels. Particularly
Mﬁ?—é—&%&ézi n associated with cancer. Mre particularly
Compduhd'ﬂSA@&hcbhuﬁﬁS@lci ated with pr ost ate cancer. According
r feat pect of the invention
t éqpé?‘l?i&b@ &&? Bﬁ%@?rgz call? RO FBE )1 PdTihigthylated

spirit (EORPrah& @&acﬁ@m%timdoﬂ &f)anﬁﬁd’h@eﬂ(@k oNE3 BBk tw sdlition, 235.53 mmol,

assocj ation
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 1pun 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 (5ml) 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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with a pharmaceutically acceptable diluent or carrier
WO 2d0op10ase i n the prevention or treatnment of pPEAITIGB2006/002654
associated with stinmulation of the ETA receptor in a
war m bl ooded ani mal such as man. Additionally, Conpound
(1) ethanolam ne salt is expected to be useful in the
treatnment and/or prophylaxis of pain of different
origins and causes, including acute as well as chronic
pain states. Exanples are2pain caused by chenical,
mechani cal , radiation (including sunburn), thermal

corr ectéd f&)@ Lt‘ﬁgxgﬁ‘ﬁ 1HWM§)(4OO' Mﬁ% sl MUSOPS, 36 [lfﬂ m@-@r&i (EHS&B‘Q% 37-
ost operati ve al n ost pa
.39 (5o T E1d 96&41%1%%@&4&(2% A BFres) G DSy Gtlo s 209

(3H,s)@s rheumatoid arthritis and osteoarthritis), pain
associated with dental conditions (such as dental
caries and gingivitis), myofascial and | ow back pain,

RefercRéd BxAgsQ8! ated with bone disorders (such as
0ST eopor 0Si s, hyper cal caem a of rral i gnancy and Paget's

Compaoynd (€ daymepian BalbNpagthylpysolidingnesiplvgia h sports injuries

& SHRURER g4 Q8RY, 36.16
DBl Ana s, 08 Ror?eé?‘*nﬁ’a% I o penfRg g
mmol, éroé\mh?@dv Wtah Sf@mq*pfaﬂw@ afrrgouesisiion loAmimenis §19tml of a 35%w/iw
f r
solutth'X.”thE%‘r r?rﬁncg n9] %ﬂ?éleeggi?fg{]wﬁ&{t%d Llﬂﬂ Iag% g olgetg}ﬁ%}g-roq’iﬁﬁlgﬁé @b %ﬁ) at
25°C. B@gmhwepms maméw@ﬂ"@laad (nEaHN)ned pihis tagsotitafed Swines to give
a solutf%!n aﬂf%tsbﬁn&%&/ R3] MDY LR {ﬁé(w%‘?(f‘}]ﬁcaa%ro]l%' h%hr%go WKEthlise the
ve traum, paln assocl cord Injury,
producp éf hn sm@mxmm cwk:thtocléﬁtowal 19|@mmts 'ﬁtersolkcéwaqcﬂtemd off and

Washeﬁ?ﬁ&% ﬁgcessn}e was s of Pndgstrl |1 eecco ted sﬁ{}g ldj 2 55] m 8 gheq” 1’(%968
Wi nson' s di sease.

were discagdet The @iit giamais dddd mhmmtsefdr byouut a@eld —dﬁsﬁﬁgnm PheE,

v GBI bt BRASty 5 50 br et BT MOLAPER s R B g e
q), 7.48-7 )45 €1t 7207 (e, Sa1.06 (48, Bt éeBHa9 PR (36f st he
invention is to use Conpound (1) ethanol am ne salt for

oral treatnent of neuropathic or central pain states.
Intrin§iX P8koliEe RhteThe | nventi on will now be illustrated by

the.fal l.ow ng non-1i
’H‘le intrinsic g\lnssogmon rate of the oulgsan%%s prepared above were compared with

Compound (I) in pH 6.5 buffer were determined for comparison.

The intrinsic dissolution rate was determined by using a fibre optic UV probe, measuring
at 260nm, with a SOTAX dissolution apparatus. Each of the pots in the dissolution batch was
filled with 500 ml of pH 6.5 buffer and heated to 37°C. 50 mg Of each compound was weighed
out in triplicate. Each of these samples was placed into a 4mm dye and compressed at 50psi for 5
minutes to produce suijtable discs. These discs were then placed into the dissolution bath and the
UV absorbance measured at regular intervals. Standards were prepared at approximately 20
pg/ml concentrations in pH 6.5 buffer. Scans of the background and corresponding standards

were taken and a standard recovery check was produced.



10

15

20

25

Exanple | Formation of Solution of Protected Conpound
WO 2000235 |itre vessel with an overhead stirr edCTaGB2006/002654

refl ux condenser was set up and inerted with nitrogen.

To this was charged water (340 m), isobutyl

[ (2-chl oropyridin-3-yl)sul fonyl](3-

nmet hoxy- 5- net hyl pyrazi n-2-yl)carbamate (106 mol; 48.5

g), [4-(!, 3, 4-oxadiazol -2-yl) phenyljboronic acid

(I'nternedi ate 2; 164 nmol.2431.8 g), Pd(OAc) 2 (5.85

ml ; 1.31 g), TPPTS [3, 3
R%u“QInPHQQQMquMQQQ&ké(benzenesulfonlc acid)trisodi um

[t] 30%solution in water (17.6mml; 28.4 m ; 333

Cmnmmménd i sopropyl al cohol (146 ). The|iRBdmighmin/cm®)
Comp (;l'} e wWas stirred—at—20Cfor—12—m llUlgS)Sanu themn

N- nethyl mor phol ine (293 nmmol ; 32.3 m ; 6_0) was
Cbnmade@)&ﬁhEnSdaction nixture was then mﬁﬂﬁﬁd to 830C

b ot

over-9onirnutes fter—hol-dine 119 at—83C 5—+hotrs
Comy BB AT T r

was added and the reag 83n m Xture
Cmmmami@p@hﬁ@nmﬁnﬁmcc and held for 45 n1n$01Ihe reaction

vilLro wAaco ronnh Ao
Comppyiad QA PHCREET S GRrey @%@Oﬁ%@%ﬁ% ;gl%e filtrates

8 WRE €issLRA bk BdpidyAiutinethd BERSiI RSP RO PIASRs at hlgher
di scarded. The tol uene Iayer contains a solution o

comprystigh BEFCE EP b ASHERTEPALH O, of ErentpPaun EGRITATPISHE s observation.

Theref&'@ m(}b'sﬁh@c rédoted i th9 cbRANAlAMRELd B ARV BInI9BINhE expernnent
er. fromExanple 1 was adjusted to 42C and isopro

pyl
and Sh%ﬂl bigterpreted ap apjoyer aipnae of ti‘?@’ﬁ? IDR plfhe pmpgme ) ﬁ»@dwm Salt.
(28.2 m) were added and stirred at 42C for 90 m ns.
The reactlon m xture was allowed to cool to 200C and
gret alis ang Yebmorphsise separated and filtered through

Q‘ hl- “K]?a? pb&@ér dlf-irlgcﬁmﬁ%b!@é?ﬁb%f @giz@uﬂﬂa(f) Etﬂeﬁf@laﬁf@é’ Ql@fdc%ﬁd’und

XRPD;d

0O a stirred solution acetic acid 1 9)
@ Fonnalt epmpgmdiDdory 8, Goomvan ) SpdinmSelsl eunnosnd uma@lt
and Co'iﬂp@tcmd (Tﬁ@mﬂ{ogﬁﬁpéaltml’ 's&@ét@(v@g c@éérr;ll'n!e& Eﬁhblﬂfﬁngg gamrﬁle of the
washed th a mxture of 1soprop al cohol

crystalhmnmtaé pn (Swsleas fgle ah@ntcnéﬁﬂ { W@i@y mopte @rhkﬂpre@dlsg gut the
Sampleg%lt)o 2 tféﬂ?e{)@f &ﬁl‘n’ §W§’§ ga%lgt% gé’ ﬁ{gi@' %%ltx/& %gé’%y}i‘é[‘?(gﬁé@%iﬁmns
per minyaR(t¢ moM@BMmtigjcs) and irr: adlated with X-rays generated by a copper
long-fine focus tube operated at 40 kV and 40 mA with a wavelength of 1.5406 Angstroms using
a Bruker D5000 powder X-ray diffractometer (Bruker AXS, Banner Lane Coventry CV4 9GH).
The collimated X-ray source was passed through an automatic variable divergence slit set at V20
and the reflected radiation directed through a 2 mm antiscatter slit and a 0.2 mm detector slit. The
sample was exposed for 1 second per 0.02 degree 2-theta increment (continuous scan mode) over
the range 2 degrees to 40 degrees 2-theta in theta-theta mode. The instrument was equipped with
a scintillation counter as detector. Control and data capture was by means of a Dell Optiplex 686
NT 4.0 Workstation operating with Diffract+ software. Data were collected over the range 2-theta
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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9.87 (IH s), 9.14 (IH s), 8.81 (IHd), 852 (IH d),
WO 2047/082362H, d), 7.65 (2H, d), 7.62 (IH, dd), PETAIB209G/4902654
bs), 3.80 (3H, s), 2.23 (3H, s). Mass Spectra Mt
425.1036 (G 9H 7N6OAS cal cul ated 425.1032). Exanple 3
Formati on of Conpound (1) using ammonia A 150m flask
Wi th an overhead stirrer was set up and inerted with
nitrogen. To this was charged Protected Conpound (1)
solution (Exanple 1; 15.32svol; 8.00 g), water (20.0
m ) and industrial nmethylated spirit (9.20 m) and the
intensiti PfhﬁxSX Qaysébw&ﬂ &ﬁra%ﬂ%@eﬁx@na@%guaé %(ﬁeﬁ@ﬁ’lg Qﬁ' ﬁw@sﬂf@ﬁﬁhta

sol ution m) "was ad
conditipns gad ;;a@rplqﬁrma@q—t@nfm gxa@gplea teckillgd pgsqm@lgeahw]@at the relative

intensit§ OF %@ak@&n%%ffg&é& sk Qxa%g@ec gﬁlﬂg a(@oﬁ:@@'ﬂn&%gs ﬁglz’é tahcpﬁbnof

acetic acid m) was
unitary ggpset 11tyosrﬁv}pi§h mFH @ffep:ﬁ wg@ts oﬁmnpmsﬁ@cpkﬁjeﬂ nerg,_on]_wﬂl also reahze

that the'p'agiH&{ b @ﬁecﬂgﬁslu}\ 8d 9@&% e\’i%éc%re 6&%‘%@‘[ )/vhhcil%cl sgx‘cf}@%tsgy in the

industrial nethylated spi e pro
diffractgymeterinddef zstcetabghen ¢fﬁh®dlﬁm@m%v'l“éan sgrfacs BR@ity\ef thhrsample

may al h§§é3a 51 llre?gégttEﬁﬁ ;ﬁ%&g%ﬁ{% seléﬂk 1g th(e:gﬁjmﬁ %%p ‘(Er,if?@? Fth%défrac’uon
pattern ﬂ@@%qﬁwtedQ@re@x iymol to bd c@@?mn.gil as ebggiupe (for fudliee quérmamq seand
o, GRS R TSRS byt R R58, SR 940
1996). himdreferguit vha)l bﬁlasdea&ﬂd@dhatmryﬁ@khmrfemwwdmmhmﬂ(ﬂ Bthanolamine
Salt, Cc&gftscluﬁ% pl()] ?(grlg% lé c#@) nfno : Cixggounqgﬁ%og u1crjl §aﬁeCc§%§(Ju%5 ?I)

AmmomsiohuBritend Cdr hleouatl (D lAmindrﬁ)mB ShluNMRPsohas 1ahdtdme1@ld taothe cxgwl;tals
that prov?de%{) aalylplo%vg%f d1tlgr ‘l:'{lo?ﬁage S 1?%%1(\9@ rﬁ) H} t)# -1y \ng/\cll\% 6%1’?1‘8%}10{1 é)atéerns

shown tn(f ih@esoliere ah0 amy arydtas pranid ingeN - natyc’:pomrdef cﬁﬁfrabt[dn?pattems

sl fEE S 3 TS T T A BrdBne L bL SRS o
inventi@t. Yisieddoh isifitd ianhd dracfky-gaychotviier dififitien iyehletoadpb et subdtdntial
idenﬁtyt%r)fe suce es ve. washes with industrial nethylated

fatyp(3§ 26O PASHES 5ol i d was dried on the sinter
for 3 hours. Yield = 12.00 g,




15 81.6% 1H NWVR (400 MHz, d6 DMSO 9.36 (IH, s),

WO 2087/@028. 61 (I H, dd), 8.36-8.38 (IH, dd), 7. PZT(GB2004ep654
7.83-7.93 (4H q), 7.42-7.46 (IH, dd), 7.08 (IH s),
5.07 (IH bs), 3.64 (3H, s), 3.57 (2H, bt), 2.84 (2H,
t), 2.09 (3H, s). Reference Exanple 1 20 Conpound (1)
Sodi um Salt AU operations were carried out under an
i nert atnosphere of nitrogen. Palladi um acetate
(0.4061 g at 1009/ w, 1.086mmol, 0.05 nol equiv.) and
3,3 ,3"- rhospinidynetris (benzenesul fonic

XRPD 8etshdduhéagiepmg $alt (3.26 g, 5.56 mml, 0. 15 nol
equiv.) were dissolved with agitation in water (35
m ). The rgsulting yellow solution was added to a
stirred slurry of 2
[4- (], 3, 4-0xadi azol {2-yl ) phenyl ] boroni c acid
(I ntenosglrate 2; 10(d, 52.63 nmol, 1.40 nol equiv.)
and i sobut yl
[ (2-chl oropyridi n-34yl ) sul fonyl ] (3- net hoxy- 5- et hyl pyr
azLﬁ}Z-yI)carbanate (115.65 g, 37.71 mmol, 1.00 nol
equcy.) inja mxture |of Xylene (100 ml), industria

nmet Byl at ed-{spiri m); and triethylamne (17 nm,

#E%G nmoll [ The catal yst make-up

ve | was {ri b mM) and this solution

was added f ure, The stirred mxture

30 was heat 24 hours. The

reaction ny [

t hrough a 1 under suction.

The two-phg nd the

| oner dhuédus Ipghasiel Was™ epar at édT TThé 'rieact’ilon 11 ask

and filter Jer e washed with xylene (20 rd) and these
filtrates were used~to re-extfact the | &wer aqueous
phase. The two phase f'%lTﬁté?[% WBS@Gﬂb' owed to settle
and the | ower aqueous ase was separated and

di scar ded, industrial nﬁﬁ@ykated spirit (20 m) was

Table \Ag)és%e%ﬁ%ﬁ SebrPi oy i B b B R Aot Tntfeie

5 Form3sol ution in nethanol ( 11n1 of a 25%W w sol ution
48. 13 mol , 28—+pl—equvw)—was—added—to0 the m xture
mai nt ai ni ng { Heaele RSt Uy ek%l?t“’fénfe&s‘ﬂgdc The
reaction m xteg was stirred at 17 to 19C for 2 hours.
The pH was adj-usted-to5-—6 by the addition of glacial
acetic acid 41§ m, 78.54 “%D|, 2.08 nol equiv.) to

the stirred |05 VS
15.7 VS
21.0 VS
23.6 VS

13.1 S
253 M
26.3 M
M
M

19.6
5.3




m xture followed by water (38 m) at 18 to 260C. The
WO 2091/01023d mi xture was heated to 400C and t herPCGl/GBAe6012654
cool to 200C over 3 hours. The resulting white solid
was filtered off on a glass sinter under suction. The
flask and the filter were washed with two successive
portions of " industrial nethylated spirit (2 x 25 nl)
and the conbined filtrates di scarded. The product was
dried on the filter for 1%ybhours. Yield = 16.23 ¢
(78.2%theory, correcting for strength). 1H NVR (400
xeD Yo @8RBGS 38: (1, =), 8.59.8.60 (1K dd),
8.36-8.38 (TH, , 7.86-7.92 (4H q), 7.41-7.45 (I1H,
dd), 7.08 (/H s),, 3.63 (3H, s), 2.09 (3H, s).
Ref er eqpog Exanpl e 2 Conpound ( ) Ammoni um Sal t
Conmpound (1) (9.62{g at 100%W/ w, 22.67 mol, 1.00 nol
equi v.H000imndustrial nethylated spirit (26 m) and an
aqueous soljution of ammonia (13 m of a 35%W w
sol ut i 0 235. 53 nfol, 10.39 nol equiv.) were stirred
at 2{'9(‘5 ophe m xture was heated to 50 to 52C and
ITB.I rEal ned—at this|tenperature for 15 hours, during
4doge—a whitejsolid crystallized out. Xylene and
vvat wer e—jadded tp the stirred m xture such that the
t enper300re was maj ntaijned at 50 to 520C and this
t enper at ure was maj ntaijned for 1 hour. The two phase

m xt urd%as| filter pl ass fibre filter
paper geL ifgisol ution flask and
the filter- \ Ay qust r,i al

nmet hyl ap ed—spF 5rh i ’ The

combi ned flltrates wer e stlrred at 50 to 520Cfor 15
mnutes. Thed two pAfse sol utiZ8n was al I38wed to cdol to
220C over 18 hours, during which tine a white solid
crystal lized out. The Rhilteetal -dS@aleiltered on a
glass sinter and the crystallization flask and the
filter were washed withfigitasdtrial methyl ated spirit
I
B S Cr e A A L e O
5 SOdluerét white solid was dried on the sinter for 2 hours.

Yield = 7.47 %0 or strength).
1H NVR (400 \/fflxz‘,g ekEoh| By eﬁq‘w‘?‘t§ | 60-8.61 (IH,
dd), 8.37- 8/89 (I1H dd), [V82-7.93 (4H K), 7.43-7.46
(IH dd), 7. 37f#H—bs)—7198(+H—s)53 63 (3H s),
2.09 '

26.9 S

25.5 S

7.1 S

19.3 S

26.1 S

26.5 S

22.5 M

17.7 M




(3H, s). 5 Reference Exanple 3 Conpound (1) Ammoni um
woO 2@al102bs met hyl pyrrol i di none Sol vat e ConpoundP(1/6B2006/002654

Ammoni um Salt (Reference Exanple 2; 15.96 g at

1009%W/ w, 36.16 mmol, 1.00 nol equiv.), was stirred

wi th an aqueous solution of anmonia (19 m of a 35%W w

solution, 344.24 mol, 9.52 nol equiv.), water (190

m ) and N-met hyl pyrrolidinone (70 m) at 10 250C. The

m xture was heated to 65C28nd maintained at this

tenperature for 15 mnutes to give a solution. The
XRPD%OLHbARINAEkRAeAmallsaned to cool slowy to 12C over

15 hours to crystallise the product. The stirred

slurry was epoled to 1C over 19 hours. The solid was

filteregyefH and washed with three|successive washes

of industrial nethylated spirit (3{x 50 m) and the

filtrat oner e di scarded. The soli ¢ was air dried on
the sinter flor 3 hours. Yield = 16/66 g, 83.3% 1H 15
NVR (4P , d6 DMSO) 9.35 (IH, s}, 8.59-8.60 (IH,

899%“2

dd), 38 (IH, dd), ,7.84-7.93{(4H q), 7.42-7.45
(IH, z:i:nl%Lp .07 (IH, s), 7.06 (4H ps), 3.63 (3H s),
2.09 &8 %Yl Intrinsic Dissolutiof Rate The intrinsic
di ssél-ljtlo fornms prepared

above we#d@ T id (1) in pH®6.5
buffer were™ i gon. The intrinsic
di ssol uteorrat e using a fji bre optic
UV probe, measuring &t | AL M A% li ssol ution
appar at ug. -Eaetired STFF gat ch
was filled vvlth 500rr1 0 6. 5 buffer and heatedto
37C. 50 ng O each ?fbnpound \Kﬁs wei ghe® out in
triplicate. Each of thzel_san'pl es vvaé placed into a
4nmm dye and conpressed e a. DECAHE25 minutes to
produce suitable discs. I}ighes di scs were then placed
into the dissolution bat the UV absor bance

Table 3vEASnGeichiag pdagplbdinodt ity pdags ((SbABOETSENsWEY Br Qérﬁp@h@ ) §)

I‘OXI mately 20 ng/m concentrations in pH 6.
> Ethan“@%?‘f‘%? Y Scans of the background and correspondi ng

st andar ds Angle 2-Theta Relative Intensity

(26)

25.5 Vs
15.5 VS
21.7 VS
18.0 \E
10.9 S
21.2 S
24.1 S
25.9 S
13.9 S
35.2 S
8.9 M




were taken and a standard recovery check was

wo 2@rodused. Resul ts:

di scs fell apart

Intrinsic Dissolution Ratesr/GBe006/002654
rapidly during the experinent.

Subsequent experinments at higher conpression forces to

ai d disc conpaction of the conpound did not
Therefore the result
this case are taken fromthe initia

this observation

r

I mprove
eported in

f ew m nut es of

t he experinent and shouldJge interpreted as an over
estimate of the true IDR of the Conpound (1) Sodium

XRPD92CbmpsiRRA) dehBoin Sgk t S and Pol ynor phs The X-ray

powder diffraction patterns of Conpound (1)

Et hanol am ne, Sal t,

Conpound (1) Form 1, Conpound (1)

Form 3, Conpound ( ) Sodium Salt, Conpound (1)
AnnnnluﬁW§8I» and Conpound (I) Ammoni um Salt NWP

sol vate werejdetern ned by nounting a sanple of the
crystal Line terial on Sienens single silicon crystal
(SSC) wAf¥P Trount s{ and spreadi ng out the sanple into a
thin Eﬁyer Mth the aid of a m croscope slide. The
sanpl e3was spun at |30 revol utions per mnute (to
inproggzg@ﬂning statistics) and irradiated with
X-rays generated by a copper long-fine focus tube
operated at 40 kV and 40 mA with a wavel ength of
1.5406 AMfY8tTonms ubing a Bruker D5000 powder X-ray

di ffract onet-er (Berer AXS, Banner Lane Coventry CV4
I . :

an auto

t he reflected3ramzndon diregped throqgh a 2
antiscatter slit and a 0.2 mmdetector slit. The
sanpl e was exposed for 02 degree
2-theta increnent (con?lnuoggé gﬁEQ@Ee) over the
range 2 degrees to 40 deggees 2-theta in theta- theta
1 . The ins ment was equi with a scint at|
Table {0t ad BBk Tos: E5eF OfeL S acHa of R o B Gy
5 AmmoflarSaliof a Dell Optiplex 686 NT 4.0 Whrkstati on

operating w th-Dffract+ software.—Data were coll ected
over the rang Angle2rheia 26) | Relatiyntepsitenbnt s of
2-theta 0. 02] wut h 4s per 1nggenent. The skilled person

ler_diffractio
oM nor e neasur
pgitTons—(suc

an X-ray nn\/\i

W9-Eh has one «
FE@SUT EMent ¢

is aware tha
be obt ai ned
dependi ng on

pattern may
EMENt errors
h as

8.8

13.5
25.7
12.2
25.2
17.8
18.2

M

= = Z 2R




equi pnent, sanple preparation or machine used). In

WO 2q0antoegul ar, it is generally known thatintensit/GB3006/002654
an X-ray powder diffraction pattern nay fluctuate
dependi ng on neasurenent conditions and sanpl e
preparation. For exanple, the skilled person wll
realize that the relative intensity of peaks can be
af fected by, for exanple, grains above 30 microns in
si ze and nonuni tary aspect3or-ati os, which may affect
anal ysis of sanples. The skilled person wll also

XRPD0@8bmzsund (hahmbhiemRASNMPARIvalk refl ections can be
affected by the precise height at which the sanple
sits in the diffractonmeter and the zero calibration of
the diffragtometer. The surface planarity of the
sanpl e mayjal so have a snmall effect. Hence a person
skilled injthe art will dppreciate that the
diffraction pattern data jpresented herein is not to be
construed Aas absolute (fqgr further information see

Je R1& Sny . L.} "Introduction to X-Ray
PoWﬂB Ehf racto Jghn Wley & Sons, 10 1996).
TheBe 8 ,Jit sh be understood that the crystalline
fo of CoHpound|(l) Ethgnol am neg Salt, Conpound (1)
Fo 1, Compound 3, Conpound (I) Sodi um Sal t,
Conpound (1) [ t and npound (1) Amoni um

Salt NWP sol vate|i
provi de X-Hay po
the X-ray ﬁomder
1 to 6 and’ st al ay powder . »
dlffraéklon‘pdﬂte¥hb'15‘$ub$ﬂaﬁﬂﬂdﬂly‘th 'Same 'as 't hat
shown in Figures 11h? 6 fall thin the%ﬁcope of the
present invéntion. person sKilled in the art of
X-ray powder diffractign.i bl e j udge the
substantial identity ;{Lﬁﬁi owgﬁaildgf raction
patterns. XRPD of Conmpound (D Form 3 (M 2-Theta - Scal e
Figure 1 Table 1: Disting8”éni ng peaks pl us nost

Table 5:MbieNHRIsRAAKSEkE pRis BlosteriteRt pbdakh BASkdey ) f ih@AisitEPR CuMPodnldX 1)

Form 3XRPD of Conpound (I) Sodiumsalt 3 10 20 30 4
5 Ammonium salt NMP solvate

Angle 2-Theta (20) | Relative Intensity

15.6 VS
7.6 VS
23.1 \B
15.2 VS

18.0 M
8.3 M
16.6 M
24.6 M
M
'Y
'

13.0
314
10.0




2-Theta - Scale Figure 2 Table 2: Di stinguishing peaks
WO 2708028DSt | nt ense peaks (in order of intensPeHEBR@G/002654

Compound (1) Sodi um sal t XRPD of Conpound (T)

Et hanol am ne Salt 3 10 20 30 4 2-Theta - Scal e Figure

3 Table 3: D stinguishing peaks plus nost intense

peaks (in order of intensity) for Conpound (1)

Et hanol am ne Sal t XRPD of Conpound (1) Ammonium Salt 3

10 20 30 4 2-Theta - Scal-81Figure 4 Table 4:

Di sti ngui shi ng peaks plus nost intense peaks (in order
XRPDOF Compangi(h¥brh@r Conmpound (1) Ammoni um Sal t XRPD of

Compound () Anmonium salt NWP solvate 3 10 20 30 4

2-Thekg - Scale Figure 5 Table 5: Distinguishing peaks

plus nost intense peaks (in order of intensity) for

Conpound (1) Ammoni um salt NWP sol vat eXRPD of Conpound

D Formil 2-Theta - Scale Figure 6 Table 6:

Di stid«gui shing peaks plus nost intense peaks (in order

of intensity) for Conpound (1) Form 1l nternediates

Lin {Counts)

g g
2 2
Loateesibes,

4000 -
3000 =3

2000 ~

1000 5

3 10 20 30 4

2-Theta - Scale
Figure 6
Table 6: Distinguishing peaks plus most intense peaks (in order of intensity) for Compound (I)

S Form !

Angle 2-Theta (20) | Relative Intensity
252 VS

11.7
12.2
13.0
16.6
16.8
16.9
19.7
27.2
11.5

<
1)

R R R L@
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Internediate 1 2-(4-Bronophenyl')- 1,3, 4-oxadi azol e To
WO 20a7/61923ensi on of 4-bronobenzoi ¢ hydrazi de ( 20/GB2006/002654

i ndustrial nethylated spirit (700 m) was added

triethylorthoformate (309 m ), industrial nethylated

spirit (100 m) and sul phuric acid (0.8 m). The

reaction m xture was heated to reflux for 1 hour. The

reaction m xture was cooled to 0-50C and product

crystallised. Product wasspsol ated, washed and dried

to yield 2-(4-bronophenyl)-1, 3, 4-oxadi azole (186.1 g,
Intermediafy) - 400MHz NVR Spectrum (DWVBGd 6) 9.35 (s, IH),
—7.98(d, IH), 7.95 (d, IH), 7.84 (d, IH, 7.81 (d,

I H); Mass Spectrum M+ 224.9663 (calc. using 79-Br)
Interme@4d 224. 9701. Internediate 2 (4-f _ _

. 3, 4- Oxadi azol - 2-yl ) phenyl ]boronic acid A sol ution

2-(4-Brgfnophenpily1113.4-biadiee¢l8% w w i n di et hoxynet hane) (65 m)

1O B Ry SRAA, BB 00 0 i Pyl aptyesd g 0
ml) wagydded triegtylathy fhrodta (A nlF HRst(idligetljtedspint@ 50 mpndsulgmnric

acid (0 ?3@5{}%@ §c—%§t§&n‘t ﬁi@(tu?é \a/gse%%e? é 118{171%1 f%g? é]gllr aclﬁgﬁ( ﬂl%&r)a was

cooled ta §-p Xdprdapydubiargdtalifed Produc) wasesolitig mva&iﬂl:d enld dltmdnb giehli ng
there i,0Nn M, Xt yr - 85,,0C. on m
2 orygd B 2 o B 8 en S e R N RS el e
9.35 (saind), TOOWNEH), G196 (&1, B8NdX I, 2 801d, aBRNass SpdottufndBHM )
( esul tant solid was isol ated,
224. 96%\%@?&%&@%@%&%\&@ and dried to yield the
title conpound (28.96 g @95 1% w w, 82%; 400MHzNMR
Spectrum (DMVSGd 6) 8.00 (s, 4H), 8.31 (s, 2H), 9.35
h‘i@(ﬁﬁ——ﬁl—o - Mass Spectrum M4+ 191. 0628 (cal c. using H B)
r4-(1,3ﬁoc?m}3é&lz Qﬁﬁ@mﬁilbafdffﬁ: abid 2y 3. 4- oxadi
- Met pyra2|n yl) 0 a |az
gk Sﬁi&tw]og %ﬁ%w © ey 3 d‘EfBPWPﬁ)d@ @%)H’éﬂﬁ éft
suspen§idh b£2-B-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 ml)

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: (DMSQdg) 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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2. The salt according to claim1, further
WO 200men0a3st eri zed in that the conpound is in SHEVGBIN&EDI2¢54
crystalline form 3. The salt according to claim 2,
further characterized 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 18
nmeasured using CuKa radiation. 4. The salt according
to claim3, further charagBerized in that the conmpound
has an X-ray powder diffraction pattern containing at
Claimd €ast peaks with 2-theta values at 8.9, 10.9, 18,
~ 25.5, 15 15.5and 21.7 neasured using CuKa radiation.
5. The salt according to claim4, further
1. %?[M%Sﬂ iﬁféth{y@yﬁa‘iﬁtz w@ -(491P, @%ﬁ&’d&%ﬁz-%p%n&%l ﬁﬁx\é@er
fracti'on patftérn containing at |east peaks Wt
sulphoanigregthpnglamiesalst 8.9, 10.9, 18, 25.5, 15.5, 21. 7
21.2, 24.1 and 25.9 neasured using CuKa radiation. 20
6. A conmpound according to claim5, characterized by
2. ghexlraggording to deim bhurihat qherenterizesidm thiobthe yomppugdefsiitned in
substazf[@ﬁ’y@x gtalﬁﬂéjfo%. in Figure 3. 7. A process for the
pr epa?atl on o
N- ( 3- net hoxy- 5- net hyl pyrazin-2-yl)-2-(4-[1,3,4- 25
I L R
powdelc@ffmumwa@tmfcontnmira af Yehsy pgalsh yithvid dhata Rduds st 9% 110.0adoidel 8°
ing group. 8. The process according to
measmfe]‘:lg{n?ﬁggﬁvﬁ{ag{aﬁ% Pg i s isobutoxycarbonyl. 9. A process
for the manuf acture of
4. gtl(légalg%%?r%fg t? Tlalh ¥!]1 S}%§/ c?lal cterlz 1)1 tl'iat {tllg' cglﬁ]ibodl’né has an X-ray
powdesdiffscgort paabﬂnwontamtnlgeat feant pradh wﬁ%h Rrthela whuas lat £91P0.0S @82, 25.5°,

15.5°a1§d.(_)2r1nztjlqrgeagqsr?c3usmgeéul?@a1aclilgtl£gnne to deprotect a compound of

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):



10

15

(H where Pg is a suitable nitrogen protecting group;
wo 2d0obicased by (ii) the addition of the resul tPAGB2006/002654
N- ( 3- met hoxy- 5- net hyl pyrazi n-2-yl)-2-(4-[1, 3, 4- oxadi az
ol - 2- yl]phenyl) pyridi ne- 3-sul phonam de et hanol am ne
salt to an acid. 10. The process according to claim?9
wherein Pg is isobutoxycarbonyl.1l. The process
according to claim9 or claim10 wherein the acid is
acetic acid. 12. The use af.the salt according to
claiml in the preparation of N (3-nethoxy-5-
nmet hyl pyrazin-2-yl)-2-(4-[1, 3, 4-oxadi azol - 2-yl ] phenyl)
pyri di ne- 3- sul phonani de. 5 N%. ~Yhe use of the salt
according to claim1 in themaniyf acture of
N- ( 3- met hoxy- 5- X
nmet hyl pyrazi n- 2-
pyri di ne- 3- sul

[, 3,4-oxadiazol -2-yl ] phenyl)

2 ubttanidl8l y in the form of
Fopn 1. 10 14. phar maceut i gal jconmposi ti on which
conpri ses the sat® according t oany-@ae of claims 1- 6
in association with a pharmaceuti ¢lal |y acceptabl e
diluent or carrier. 15. The usg_oiNthe salt according
to any one of clainms 1-6 as a di canment. 15 16. The
use of the salt according to any one of clains 1-6, in
t he manuf acture of a nmedi canent for use in the
treatment of cancer in a W& m bl ooded ani mal such as

where BEIY-a s%lizablérﬁﬁoééﬂﬁmﬁ&@iﬁé gfoﬂlg. to claim16 wherein the
cancer 1 s oesophageal “cancer, nyel oma, hepatocellul ar,
pancreatic, cervical cancer, ew ngs tunour,

3. TENLRLLASEOMEn, SARAT S RARE MR s lloRY AR, Cancer,
breast cancer, col orectal canhcer, prostate cancer
bl adder cancer, nelanoma, |ung cancer - non small cel

| : BE ] IS BI& 11 3.4
B B B o e e e
oxadiaznid-Ylphkadpiading 3-sulpmansle sdstotidlyny thedom of Fork@ which
Cmnpdgggrein the cancer is prostate cancer. 25

Q e

(1) the use of ethanolamine to deprotect a compound of formula (IX):

(n

where Pg is a suitable nitrogen protecting group; followed by

(ii) the addition of the resulting N-(3-methoxy-5-methylpyrazin-2-y1)-2-(4-[ 1,3 ,4-oxadiazol-2-

yllphenyl)pyridine-3-sulphonamide ethanolamine salt to an acid.

10.  The process according to claim 9 wherein Pg is isobutoxycarbonyl.
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19. The use according to any one of clains 16-18
WO 200fveree3sn t he cancer is in a nmetastatic stat eeC20B2006/802654
use according to any one of clainms 16-18 wherein the
cancer is in a non-netastatic state. 3021. The use
according to claim16 wherein the cancer is renal,
thyroid, lung, breast or prostate cancer that is
produci ng bone netastases. 22. A nethod of treating
cancer which conprises admsni stering an effective
anmount of the 5 salt according to claiml1l, to a warm
' di ng
1L g B S PRl 1 eI B O R R e
nmyel one, hepatocellular, pancreatic, cervical cancer,
12 4 0GR Bl ool 0183 ARy oI ARARL S0 9ALERMRy oY ar T an
cancer col orect cancer, prostate
methylgmzieﬂ,-ylbl—é‘blﬂér, -omqimeol, -2-pighamd)paridinerdgulpBoreendser - non
smal |l cell lung cancer, and small cell |ung cancer,
gastric cancer, head and neck cancer, renal cancer
13, I'Tepborfahasal abeulaseickin 240 thﬂlemmiatthmebf de@emahaxg-5t 0
r | tegance
methy]%#rghﬂbt%é)oé\,@g Ll? Oir] 8"2"&13‘2@@2}%&%‘,‘3@5’% —% lﬁﬁ?ri%e c!:e asH%‘sgarn%?H in
the formpf&omel.astati c state. 26. The nethod accordlng to
claim 23 wherein the cancer is in a netastatic state.
27. The nmethod according to claim?24 wherein the
14. oéapMadestidahccanpmitias tvaich corspriseethe 24t &28ordihp eo amgtohedf claims 1-
.the cancer is in a
6 in asfigRRREH I p by P oSG8 E R i HAREECor i g to

claim 23 mhereln the cancer is in a non-netastatic
met hod accor di to claim 24 wherein
15, e R pids Htecqoning Ran i ety bat SpBuugint T
met hod according to claim22 mhereln the cancer is
16. r re]:%:seo%f&@/ ﬁrﬁ«xglag@ ug.r%taag Egeggfgzla%ls %olﬁtt}?e:tﬁan% argt(\:l(reer oftah at

med1cament 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 leukaemia.
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.
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21.  The use according to claim 16 wherein the cancer is renal, thyroid, lung, breast or prostate

cancer that is producing bone metastases.

22, A method of treating cancer which comprises administering an effective amount of the

salt according to claim 1, to a warm blooded animal such as man.

23.  The method according to claim 22 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 leukaemia.

24.  The method according to claim 22 wherein the cancer is prostate cancer.

25.  The method according to claim 22 wherein the cancer is in a metastatic state.

26.  The method according to claim 23 wherein the cancer is in a metastatic state.

27.  The method according to claim 24 wherein the cancer is in a metastatic state.

28.  The method according to claim 22 wherein the cancer is in a non-metastatic state.

29.  The method according to claim 23 wherein the cancer is in a non-metastatic state.

30.  The method according to claim 24 wherein the cancer is in a non-metastatic state.

31. The method according to claim 22 wherein the cancer is renal, thyroid, lung, breast or

prostate cancer that is producing bone metastases.



