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20 propor?ion OP the muscar%mec rece)ﬁ)tor antagonist 18 9fte% absorbed mto tﬂe Systemic

' circulation resulting in reported side effects such as dry mouth. Additionally, the majority
of muscarinic antagonists have a relatively short duration of action requiring that they be
administered several times a day. Such a multiple-daily dosing regime is not only
inconvenient to the patient but also creates a significant risk of inadequate treatment due to

25 patient non-compliance associated with the frequent repeat dosing schedule. There
therefore remains a need for novel compounds that are capable of blocking muscarinic
receptors. In particular, a need exists for new muscarinic antagonists that have high
potency and reduced systemic side effects when administered by inhalation. Moreover, a
need exists for new muscarinic antagonists that exhibit a long duration of action when

30  dosed by inhalation, and which are amenable to either once or twice daily dosing.



obtain a commercially-viable manufacturing process. In this
connection, the chemcal stability and the physical stability of the
active conPOAM R nportant factors. The 5 active con‘iﬁi‘ﬁﬁ%"%{%’%“
formul ations containing it, nust be capable of being effectively
stored over appreciable periods of tipge, wthout exhibiting any
significant change in the physi co-chefii cal characteristics (e.q.
chem cal conposition, density, hygroscopicity and solubility) of the
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25 now been found possible to prepare an alternative [2-(4-chloro-benzyloxy)-ethyl]-[2-((R)-
cyclohexyl—hydroxy—phenyl-rnethyl)-oxazol-S-ylmethyl]—dimethyl—ammonium salt, which
has good physico-chemical properties and which may be suitable for use in a dry powder

formulation for pulmonary administration.

30  Thus, in accordance with the present invention, there is provided a salt which is a

napadisylate (naphthalene-1,5-disulfonate) salt of [2-(4-chloro-benzyloxy)-ethyl]-[2-((R)-



The cation/anion ratio in the napadi sylate salt of the present
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napadi syl ate salt has a cation/anion ratio of 2:1, i.e. it is
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follow ng characteristic y plplvvder di ffractl on peaks (expressed in

degrees 20): 20(1) 5.3, 10 . 1/w+\1g\5 (2) 5.3,

The cation/anion ratio in the napadisylate salt of the present invention may vary, and for

example may be 1:1 or 2:1 or a value between 1:1 and 2:1.

15
In an embodiment of the invention, the napadisylate salt has a cation/anion ratio of 2:1, i.e.

it is [2—(4—chloro-benzyloxy)—ethyl]—[2—((R)—cyclohcxyl—hydroxy—phenyl—methyl)-oxazol»S—
ylmethyl]-dimethyl-ammonium hemi-naphthalene-1,5-disulfonate, as depicted in Figure B.

In the present specification this salt may be referred to as the ‘hemi-napadisylate salt’.
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18.2, 18.8 16.5, 18.6 and 19.4 or (3) 5.3, 10.5, 15.8, 16. 5 18 6
.4, T 4 or (4) 5.3, 10.5, 15.8, 16.5, 17.8, 18

19. 7, 20.4“@%%’%%69) 25 The present invention also pro%QHEEﬂﬁwgﬁf¥
form (Salt Form A) of [2-(4-chloro-benzyl oxy)- ethyl]

[ 24(R) - cycl ohexyl - hydr oxy- phenyl - net hyl ) - oxazol - 5-yl et hyl kdi net hyl am
npnlun1herni-naphthalene-l,S-disulfonﬁte havi ng an X-ray powder
diffraction pattern conprising specific peaks at 5.3, 7.1, 9.2, 10.5,
10.9, 11.1, 11.6, 12.6, 13.0, 13.8, 14.2, 15.2, 15.8, 16.5, 17.0,
17.4, 17.8, 18.4, 18.6, 19.4, 19.7, 20.3, 20.7, 21.2, 21.7, 22.3,
22.5, 3022.9, 23.3, 25.8, 26.5 and 27.1

The present invention encompasses solvates (¢.g. hydrates} of the napadisylate sait.

5 In an embodiment of the invention, the napadisylate salt has crystalline properties and is
preferably at least 50% crystalline, more preferably at Jeast 60% crystalline, still more
preferably at least 70% crystalline and most preferably at least 0% crystalline.
Crystallinity can be estimated by conventional X-ray diffractometry techniques.

10 In another embodiment of the invention, the napadisylate salt is from 50%, 60%, 70%,
80% or 90% to 95%, 96%, 7%, 98%, 99% or 100% crystalline.

An example of a crystalline form of [2-(4-chloro-benzyloxy)-ethyl]-[2-((R)-cyclohexyl-
hydroxy-phenyl-methyl)-oxazol-5-ylmethylj-dimethyl-ammonium hemi-naphthalene-1,5-
15 disulfonate is crystalline Form A as defined herein below. Thus, in one embodiment the
present invention provides a salt form (Salt Form A) of [2-(4-chioro-benzyloxy)-ethyl]-[2-
((R)-cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-ylmethyl]-dimethyl-ammoniurm hemi-
naphthalene-1,5-disulfonate which exhibits at Jeast the following characteristic X-ray
powder diffraction peaks (expressed in degrees 20):
20 (1) 5.3, 10.5, 15.8 and 16.5, or
(2) 5.3, 10.5,15.8, 16.5, 18.6 and 19.4 or
(3) 5.3,10.5, 15.8, 16.5, 18.6, 19.4, 19.7 and 204 or
(4) 5.3,10.5, 15.8, 16.5, 17.8, 18.6, 19.4, 19.7, 204 and 21.7.

25 The present invention also provides a salt form (Salt Form A) of [2-(4-chloro-benzyloxy)-
ethyl]-[2—((R)-cyclohexyi-hydroxy—phenyl—methyl)-oxazol-S—ylmethyl]—dimcthyl—
ammonium hemi-naphthalene-1,5-disulfonate having an X-ray powder diffraction pattern
comprising specific peaks at 5.3, 7.1, 9.2, 10.5, 10.9, 11.1, 11.6, 12.6, 13.0, 13.8, 14.2,
15.2,15.8, 16.5, 17.0, 17.4, 17.8, 18.4, 18.6, 19.4, 19.7, 20.3, 20.7, 21.2, 21.7, 22.3, 22.5,

30 22.9,23.3,25.8, 26.5 and 27.1.
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(USP941) - see the United States Pharnacopei a Convention. X-Ray

Diffraction, CGeneral Test <941>. United States Pharmacppeja h_ed.
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20( 1) 14.6. BiguR. sho%s n X0y podder@iffaeion paieid, of §aU Form &,0f $2-¢-cido®: and
4.6 or (3% 16.8, 8.4
enzyloxy)-ethyl]-{2-((R)-cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-ylmethyl]-
dimethyl-ammonium hemi-naphthalene-1,5-disulfonate. The present invention also
provides a salt form having an X-ray powder diffraction pattern substantially the same as

that shown in Figure 1.

In one embodiment the present invention provides a salt form (Salt Form A) of [2-(4-
chloro-benzyloxy)-ethyl]-[2-((R)-cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-yimethyl]-
dimethy1~ammc;nium hemi-naphthalene-1,5-disulfonate which exhibits at least the
following characteristic d-space values:
20 (1) 16.8, 8.4, 5.6 and 5.4, or

(2) 16.8,8.4,5.6,54,4.8, and 4.6 or

(3) 16.8, 8.4,5.6,5.4,4.8,4.6,4.5 and 4.4 or

4) 16.8,8.4,5.6,5.4,5.04.8,4.6,4.5,4.4 and 4.1.

25 The present invention also provides a salt form (Salt Form A) of [2-(4-chloro-benzyloxy)-
ethyl]—[z-((R)~cyclohexyl—hydroxy-phenyl-methyl)-oxazol—S-ylmethyl]-dimethyl-
ammonium hemi-naphthalene-1,5-disulfonate having an X-ray powder diffraction pattern
comprising the following d-space values: 16.8,12.5, 9.6, 8.4, 8.1, 8.0, 7.7,7.0, 6.8, 6.4,
6.2,5.8,5.6,5.4,52,5.1,50,48,4.8,4.6,4.5,4.4,43,4.2,41,40,4.0,3.9,3.8,3.5,34

30 and 3.3.



2 g, 2 g, 4.8, 4.6, 4.5 and 4.4 or (4) 16.8, 8.4, 5.6, 5.4, 5.0 4.8,
, 4.4 and 4.1. 25 The present invention also rOV|des a salt
form (Sal t VERHRF93f [ 2- (4- chl or o- benzyl oxy) - PPCTGBRt08 033

et hy1112- ((R) - cycl ohexyl - hydr oxy- phenyl - net hyl ) - oxazol - 5-yl met hyl kdi m
et hyl ammoni um heni - napht hal ene- 1, 5-di sul fonate having an X-ray powder
diffraction pattern conprising the fofl ow ng d-space val ues: 16. 8,
12.5, 9.6, 84 8.1, 80,77 7.0, 68 64 6.2,58 56 54
5.2, 5.1, 5. 4.8, 4.8, 4.6, 4.5
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enbodi menf ..of gﬁb@cérﬁéﬁﬁ te?J” Salt Form A is an anhydrate (i.e. a
crystalline p ase 0€s not contain water) In an enbodl ment of
the invention, Salt Form A has a water uptake value of less than 1%5
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s as measured by the increase in mass determined by GVS at 80% relative humidity and 25
v)
C.

An embodiment of the invention provides Salt Form A substantially free of other physical
forms. Substantially free of other physical forms means that at least 90% by weight, e.g.
0 90,91,92, 93,94, 95, 96, 97, 98 or 100% of the napadisylate salt is in that physical form.

The napadisylate sait of the present invention may be prepared as follows: A mixture of [2-
(4-chloro-benzyloxy)-ethyl]-[2-((R)-cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-
ylmethyl]-dimethyl-ammonium bromide and naphthalene-1,5-disulfonate disodium salt are
s reacted in a suitable solvent (e.g. dichloromethane/water mixture) and stirred at a suitable
temperature (e.g. 20 to 25 °C) for a. period of time (e.g. 6 to 24 hours). Solid product may
be isoalted by separating the organic layer from the reaction mixture and evaporating the
solvent to yield crude [2-(4-chloro-benzyloxy)-ethyl]-[2-((R)-cyclohexyl-hydroxy-phenyl-
methyl)-oxazol-5-ylmethyl]-dimethyl-ammonivm hemi-naphthalene-1,5-disulfonate as an
20  amorphous solid. Alternatively, solid product may be isolated by addition of N-heptane to
the reaction mixture. The mixture is stirred then allowed to stand, a further amount of
dichloromethane added, and the mixture again stirred until a precipitation of solid product
is obtained. The solids may then be collected and dried to yield [2-(4-chloro-benzyloxy)-
ethyl]-[2-((R)-cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-ylmethyl]-dimethyl-

25 ammonium hemi-naphthalene-1,5-disulfonate.

Salt Form A of [2—(4—chlor0—benzyloxy)-ethy1]—[2—((R)-cyclohexyl-hydroxy-phenyl-
methyl)-oxazol-5-ylmethyl]-dimethyl-ammonium hemi-naphthalene-1 ,S-disulfonate may
be prepared by taking crude 4-chloro-benzyloxy)-ethyl]-[2-((R)-cyclohexyl-hydroxy-

30  phenyl-methyl)-oxazol-5-ylmethyl]-dimethyl-ammonium hemi-naphthalene-1,5-
disulfonate (e.g. as prepared by the process described herein above) and forming a slurry of

the salt in acetonitrile, stirring the slurry until the slurry contains Salt Form. A, and finally
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solids may then be collected and dried to yield

[ 2- ( 40 chlForthetyeeaydtiony £ [2-(4—ch10r0—benzyloxy) -ethyl]-[2-((R)-cyclohexyl-hydroxy-

t hy1] - 12 h thyl i - di
ot byl - SheRlR RIS DR BRAB L ARLN Jediapthgsnad 35U TV
[ 2- (4- chlagsugfoheaay Satyormt Ayie]def@bERpercindieloieinyhe exparimsyialseetion: et hyl

) - oxazol - 5-yl net hyl kdi net hyl - anmoni um
her ni - napht hal ene- 1, 5-di sul fonate may be prepared by taking crude

4- chl or o-ThgRayidRYate ﬂthifkﬁ’e[ﬁve(nﬁﬁh h@syabhmxltgeasw phaymizceutyeal, 30 particular as an
phenyl - net hyl? oxazol- 5-yl net hyl kdi net h

hem - ¥aplahgiodinecsic agﬁnth"équF%ﬁ pugearigicg Ef'yea?r ng@eﬁ‘wm{ Weagﬁlrucsjtc s
descri be?pa.{:l Rl Ql\@ﬁ'}f?ﬁonﬁ[‘@ﬁe%ég‘aﬁﬂc&d&ldﬁﬁ dhidBfmdyi e tfated with the salt
acetonit stirring the slurry until the slurry contains Salt Form
A, and fumitJda] WO 2008/ 096149PCT/ GB2008/ 000434 7 col l ecting and

drying the sgl '”%’0’% ﬂg?p&%ﬂ%ﬁ%e’s of 18 a§W§§ Mclh&n@'edsﬂﬁlﬂ nerda

anbi ent ténpératu I n anot her enbodi nent, the slurry
may be hdadedid,allargyidtairie extenpe,reawrse-imed Heug-iadisied Ginpluding pgpiri

anbient te a

di ssofvi ﬁ&m‘ﬁ&éﬁ?ﬁ&) cE“étn oxyftﬁ%ﬁhyog%% Y ’ﬁ?f%?&%%y 5
phenyl - meghetties aind oeter Bausés mtrhw hmhrmpbgstveammmm abstructive pulmonary
her ni - naphthalene 1, 5-

i.S ate n.acet oni tdl t
Lol Ut 1 oa ssnse AT, hioachifrinchting infiaicts S B e Bic Mlh B, duilyseme;
e.g. fromQy etc%si@sc Q@ﬁﬁ&)ms A bolddss; f@ﬁﬂdrlsﬂﬁtgtahﬂ relafed diseases; 0 anbl ent
t enper at ur e . Further_preparatjons of

[ 2-(4- ch|m»possmsntz~ytycmy')m@tm§; Iyngfihresiynclding satggenin i esiga estifS et hy
1) - oxazol, goéérl%gaeg F%E@gtr g Badd, daéfcb ghéh@ihh@ﬁﬁ-n&ﬁsmh@ﬁie £R§add 5-

dlsulton are escrlbd hefein below in the
exper i mendhadnis itddtion, indhding apetiloyis andaspaigillosis ap ethenipestl iMpctions

activity as har [ rgic
agent |%C‘I°ERH %ﬁ@gf}.ﬁaﬂgpidn]taggg Sém]{rf%/f%wg&n 3%@%@2&0&?@ X in
parti cul aJasaﬂQ{Breaéﬁcﬁiﬁﬂmbﬁdry hﬁ!eﬁt&fkﬁ@& atitdssberadiitityomsluding tleatmeyt dfe
treated wth the salt include: . respirator gtﬁtructlsvgﬁd

di seases @[romﬁgo%hra@@y@teﬂﬁ@ttuaﬂ%ma%}f ecrietr?i‘f fﬂﬂ%ﬁr’@ HPoHE AT AT

all ergy C’latrgéernic!@uﬁh ARte ahd SHiGnic SRS Ik BrdinhAGRSE mélfisHhen sl cad

(incl uding a
vasomotor rhinitis; perennial and seasonal allergic rhinitis including rhinitis nervosa (hay



20 and NSAI D-i nduced) and dust-induced asthma, both intermttent and
persistent and of all severities, and other causes of airwa

hyper - r espBRHPIEYL: chronic obstructive pul monary di s‘é‘é&@g{”@ifﬁ”%ﬁ‘
bronchitis, including infectious and eosinophilic bronchitis;
enphysema; bronchiectasis; cystic fibrosis; sarcoidosis; farmer's
lung and rel ated di seases; hypersensitdivity pneunonitis; |ung
fibrosis, including cryptogenic fibrosing alveolitis, 25 idiopathic
interstitial pneunonias, fibrosis conplicating anti-neoplastic,

t her apy afedlerd:massi ipolyposis ecute miraliinfetting inguding die comgwn soldnend infection due
aspergill gsis.and other i.nfect | .y o i X

t ranspl an‘ioéﬁpbrﬁ{,%%?g gﬁfail B#@Sg?rg&] i, (gér &Qlﬁgs @lg)dsf@rﬂclxégéko é’tdﬁdge dj%gs
vascul at uz.e, boaa@ng idinmraaihyitithspesociatei vith oramthidingsestacertbrtiis/astepgrthrosis,

i ncluding, treatnment of chronicg cough associ. dwth.infla nd
secr et or yPEBRUPATGE SEIOOHY _t%&?ﬂlﬁ‘?‘g}ﬂea‘f?&g%%’ E‘Prdgﬂjtel?‘??ac C%ﬁ%‘?‘ hglcgzrxu?ag
and chy oninditii dddow BaUEIANECK PAiiti thérinAE1d ARG S8l saligtaseqs oot or
rhinitis; perennial and seasonal allergic rhinitis ipcluding rhinitis

nervosa (twgregatezpoBlybaghignibrs ERMUGRROBYLSES OPEVIER) PSORAUGAr NS,
pol yposi sg., ALHLERMEL %ld dn'afff’egédtig@d Wg%?ga@l} @g}%&{ﬁﬁﬁﬂu@ﬁiddﬁhe@ Rfection-

infection due to respiratory sync Y , I'nfluenza, coronavirus
(i ncl udi npla8ARBhopatbies sl dissydersanctbesnwbenvdlopisi inaluding Petky Hispagegnd

associated with or, includin teoar thriti E j h
primary ahtPgetHRILRs ?%?e ?rger%g%gcrer’éet, 18@#3@%%2@#@“3‘%‘%?%2?@3
cervi gal endumpyhmhosphipe deydsitidnsliscasedaddealchae kpasitedrelagedkenian.hursal and
r heunmat oi d ar_tgrai tis and Shi |)'s disease; s(grone at%.veren, syndrome:
spondy! oaPPAYBA{IRPESTSH BeHeRt AGTseicy MabaH gRC FORMYRY DIoBen s expiramsic
art hri ti sgysfe@A€dMBsibddirhitddSscRAsHekRd ishdtahie Mpua bStheapeodg miiksdopat hy;
septic arthritis and other infection-related, art Q}gﬁp{gt hi es .and bone

di sor der scanediivadisyugtséseass s wdiffertigl AepnepiYedissiy UwaLe EREBE et * s
syndr one; ms,s }ﬁe@iaglugﬁgﬁeﬂnqat&hy&hﬁé add%lr?ﬁﬁf&sﬁimsaﬂ:hzu%ialrﬁ&meitﬂ Gaveniad e

gout, iocalcium pyrophosphate deposition disease, and cal cium apatite
rel ated tatiuivis indhedisgidicpathicsipflaramatory attirisidaeef vimievaicinid disgibylianande

pri mary aglslg oﬁﬁ%@%ﬁf&%e?jgﬁgrﬁ% AL Qﬁseﬁgém&npﬁﬁﬁtﬁfg&sda&uﬁﬂgqs

limted scleroderima, m upus er tosus, ‘m xed connective
ti ssue di memdimg ghamd celhaliekitioy Balinyamt e drieisnEbtrigyitrapissyndropic srodypteritis

i nf | ammat or apat hi es_incl udi ng. der nat .o Lt S, ositis;
pol ymal gi ﬁo%ﬁ%ﬁoﬁf)&c ﬁomflﬁsé a%%‘é’larsf: ﬂ%#ﬁs@?&#g {I ftﬁgﬂ?@?%%tat ic

I nf | ammat pypérsehditivityt lealeidngicrygibeles andpandprateins;low bedkopnig kdmilial
associ at ed_ syndrones, ap h tic fever d.lts.systemc .. .
conpl it at WH%?”WS%‘E:%I"% Mg'@gl ﬁg%fslféﬂlqﬁm& aé'ﬁtal:n aE‘élHE %é]?%ré‘?‘? F']'Fvsef’ Kikuchi
Takayasu' gsafst:efrhd-inrfucddbhay Rk lanbaittved aeByopaliar teri tis nodosa,
m croscopi c polyarteritis, and vasculitides associated with vir

h v |
i nfecti on3. hgqienséaminestive tiysuegapedeling, of Bugaastaei! feordels gue to "W%’ [for
par apr ot ei ;pééy%gpg%g%f’ﬁi Qii@eﬁ&’&-ﬁliiﬁbes%ﬁr Megi S FleRRSRMY AraviaE,,

Muckl e- Vel'T's and Fam | ial H bernian Fever, Kikuchi disease;
dr ug- i nduostebasthtitis lzgntas critstah athappathy) desher jeintdisgremigudh asgatervertehsalidiscand

o urye [ b & TERepslp i PHEFGREATLE Rhe e REATERiHE (o o

exanpl e r baespetdRisdPaget Hidibdab s or dsHogeassis) polychondyiitd, sderoderymt mixed
arthropathy), other joint di se%zgaé&such as _int rveH ebra i SC

25degener SANBFIVELISEUS SN ar rqPabiFs CRRYAIeRaL Fizase JSB

r enodel | i B&iﬁbm;e (such as

4, skin: psoriasis, atopic dermatitis, contact dermatitis or other eczematous dermatoses,
30 and delayed-type hypersensitivity reactions; phyto- and photodermatitis; seborrhoeic
dermatitis, dermatitis herpetiformis, lichen planus, lichen sclerosus et atrophica, pyoderma

gangrenosum, skin sarcoid, discoid lupus erythematosus, pemphigus, pemphigoid,



ost eoporosi s, Paget's di~sease or osteonecrosis), polychondritits,

scl eroderma, m xed connective tissue disorder, spondyl oarthropathies
or periodoWOHEsdAse (such as periodontitis); 4. skiRCT/GBWPE/PEI3S,
atopic dermatitis, contact dermatitis or other eczematous dermatoses,
30and del ayed-type hypersensitivity reactions; phyto- and
photodermatitis; seborrhoeic dermatiti®s, dermatitis herpetiforms,

| i chen planus, |ichen sclerosus et atrophica, pyoderma gangrenosum
skin sarcoid, discoid |upus erythematosus, penphigus, penphigoid, WO
2008/ 096 142ReThb K2 0018dsA.00E@4ia Jangjriedemayyhseslitdeb tbkio seythemras) aganpels

angi oedema,  vasculitides, toxi¢ eryth S, gutaneou i kol b

al opeci a W’@&Pl&!la%’rﬁl%@c&a‘ir’f’aé?’W%ﬁ?ﬂ%@%gﬁm§fv'eat ss%yﬁ%ro %%%B&%ﬂﬂsﬂﬁn
Vieber - Chrdoslijodfs, SY e MiiBfid; Reiitislbdth fndstes aialondhfetive; bot h
infective and non-infective; panniculijtis;cutaneous lﬁwnp%?s )

non- el arllﬁ_malcgkﬁlﬁi\wé@n@@rlyléﬁ@f@%sh@?n"él_?]éb?“&%iki“bc%‘[:@saingH , _gg_-Stiichduced
di sor der Sielif. WllsNfnldXGlodbN Snctidtfl hMdSIruerufiichs; D! ephari ti's:

conj urictivitis, Enctu Ing perennial” and vernal allergic . .
conj unct i &i tdyss: blephdritis; ceajinetivitis, indhadipgperenniiad and vesnal iaergicfePEReR s ;

aut oi mmunge;. degenerati ve .or inflam y_di.sorder i t he
retina; o‘ﬁ‘ﬂf“k@?%"f Eoﬁ@f‘lﬁﬁ'i“ﬁglss%rc@bﬁ%{?]}g&%%#g %’a%ﬁ?{elia?% gg?coi dosi s;
infecti omﬁﬂhﬂﬁialuﬁljr figordérk affectinfg;ﬂ!i@&ﬁm};a)pl_lthi_ﬂgx_i:lﬁseind:ladii_pg zy]ﬁpa_ﬂ:e_tic
astrolntestinal tract; glossitls, .ngl vi S, erj.odontltls;
gesophagi enhshalmidis) %?Eﬁoﬁjd’mg'e‘fl eﬁ??nséﬁgg%ngql i unégg?r}doﬁag%@l’i tis,
MBSt Gyt 0§ SyaskrhMiddfinul Hask aResitis; @luigtvis, patddostitisgossbpleipits] meluding irtfls;
proctitis, pruritis ani; coeliac disease, irritable bowel syndrome,
and f ood-gasiraphilic gastreregteaiis\IRFSEATYIPaY, Grobr’s dispase QLS SIS HRIANE gut
(for exancpchl?irs], rﬁ%ﬁfﬁgﬁunﬁﬂ 3 &EﬁaCQTisleﬁ&F]ﬁﬂl Bble bbwét syaRdaidl & food-related

hepatitis, aut ol nmune, al coholic and viral; fibrosis_ and

ci rrhosi salefgitswehich wey hachdfestsyempte ifrom {ha gulr(Exeremele nHgRie RIS Ynd
chronic; 8. genitourinary: nephritis including interstitial and

gl oner ul offépfif¥tis; nephrotic syndrone; cystitis includi ng acute and
chronig (7.t gdsininal:alepatitssintlniling andinmnme plcsholic aad viralchiresia aerd eirthess ¢

urethritis, prostatitis,. epididymitis, Qo iti.s and sal pingitis;
vul vo- 20%8? [ﬁ’?fi @105%8%’8 %C@a%‘fssﬁﬁg‘é?‘ﬂ%fg‘g&g‘{hﬁdéédysf unction (both
][ra: F and ge P?eln@‘)mrinag :Iﬂblhlﬁlﬁriﬂéllhdihgimttitﬁh?nclhig_lgtheruwnﬁpmmsmﬁpprotic

ol l owi ng, for exanple, transplantation of kjdney,.hea iver, .

| ung, bon@nm%ws@ki%h@ﬂ“&?%ﬁé’&dg“mf”&l(i“b‘?ﬁtﬁ‘éﬂﬁgi%’(%‘a af’% %\IHE eﬁéiutﬁ)cr?f’ or
chronic gfatd aiehiht diehkid ips@asiis, epiidyniiSooflotitiean®sdlsingitiseabe- and

ot her denenting disorders ifcluding CD and nvCl D, 25anyl oi dosis;
mul ti pé e vagistisiPexroaieds disaass: csigaiysipationdbath mateARd LmYUB% epr al

atheroscl gr ogy 2 @’?F SASe Uik a8d clrBRR9EIR wiRs, $6 dxbinle, ARSIMGINbEOL
gravis; atctute Zhd’ Chioni ¢ pain Eacute, Intermttent or persistent,
whet her okidaeyheat, liver, wag; Ywine meirrows, blgn oy carnesl o dolinyVing Ble@ﬂi HP“S_‘BJ&I%‘_} or
gﬁgdgggg, ﬁpﬁ%ag'raq&ersturs'hgseirglls@gsle; neural gia, atypical facial pain, joint

10. CNS: Alzheimer’s disease and other dementing disorders including CJD and nvCID;
25 amyloidosis; multiple sclerosis and other demyelinating syndromes; cerebral
atherosclerosis and vasculitis; temporal arteritis; myasthenia gravis; acute and chronic pain
(acute, intermittent or persistent, whether of central or petipheral origin) including visceral
pain, headache, migraine, trigeminal neuralgia, atypical facial pain, joint and bone pain,
pain arising from cancer and tumor invasion, neuropathic pain syndromes including
30  diabetic, post-herpetic, and HIV-associated neuropathies; neurosarcoidosis; central and

peripheral nervous system complications of malignant, infectious or autoimmune

processes;



pain arising fromcancer and tunor invasion, neuropathic pain
syndrones incl udi ng 30di abetic, post-herpetic, and H V-associ at ed

neur opat hi we;200s0951@8ar coi dosi s; central and peri pheral PFEVEBUSS/EYSHemM
conplications of malignant, infectious or autoinunune processes; WO
2008/ 096149PCT/ GB2008/ 000434 10 11. other auto-inmune and allergic

di sorders including Hashinoto's thyroi@itis, Gaves' disease,

Addi son' s di sease, diabetes nellitus, idiopathic thronbocytopaenic
purpura, eosinophilic fasciitis, hyper-1gE syndrone, antiphospholipid
syndrome; 1. beher QktB8fnite @ﬁcﬁzﬁresgw\ufsdsrda@ inohidiggifashimato enh;iwﬁﬁinisdﬁragcsé al

component; including acquired | mune def.icien ndr one u%

| epr osy, disases (ddisenis gisease, MGGQF&HE%F & CWOSWQB‘%HIO P3P

car di ovaselcc;)gﬂ1 hlh(Iaf D81HRS @Ir%gl ndx‘ahfe%ftibﬁ&pﬁcﬁlﬁ)ld?@fn@f@ﬁ{ey and
periphera 1on;, ‘perircarditis; myocarditis , infla tory and
aut o- i mmune mmsor@mpﬂtmsﬂmﬂfaw PGB REALAomPERGi RCINdIBE haen ¢

reperfusion.injuries ndocar Y &
i oi ncl® udlaﬁ@uqqﬂgg]élgqr\%le%lg}cyg ddrE, émm’i IP#IJO%%EZ gggﬁﬁ% gﬁes
di sor der sapdnebpgstiersgidromes; and perl pheral veins including phl ebitis

and thronbosi s, includin ve t hr 0Si S an i i of
vari cose Aeicidiovasaularyg OBCSVBSI r"’g[g'f%ge Brows anﬁpe?@ﬁ%él rcgl%%fﬁgﬁrﬁ’di ng
g{ gfr;[a 2}16\’1’6 ESasts; myshgditid ViaflardRato ra@ft infnure@alionayegatbizs deluding

in and brain tunors and malignancjes affe bone
or T ow ( imptanhAgaehd: FeRETR RS RoRBRErUS 8g bl
such a5 Hgglg }}B tuﬁ”e& (ﬁ?@xémﬂgﬁgﬁllﬁm 1. YARDRHARs; difttlididoMnbe pfokimal and

prevent| on an rea stati’c di sease and tunpur

r ecur r engesiphamaivepmriaciedipg pldebits anditropthesis. inpading desp V@’é’s"t"’i"g}t}%‘éé’ﬂq nal
tract: Coelli . di se S8 gr‘pe%ltl s, eosinopilic gastro-enteritis,

nmast ocyt CRMPLCRYIR 9 & 5’0 ease, ulcerative colitis, mcroscopic
colitis, imdgicelogi:naatmenobi ctonﬁnonz.ﬁncars nmhnuing phasieds, bisiagioluggovarian,

ble b I
L G DB B0l e ih! SR e 05 16 8maf BRkicl AR

ral ne,
rhinitis ARdoRCABRGY (moﬁmfgrtﬂze mgkaenuﬂshmcmymnmrohﬁemme mtﬂmsumch@ﬁ

hl henzyl th
((R) - cy | Brskin’s RYORxomtars PHIRBORY! Eias e By PIR Moo thy 1 - am
moni um napadigyd @i&&s@aﬂtﬁﬁ@m@aﬁ%@esda{d pagthebplistid S gndromésy eudapy .

15. gastrointestinal tract: Coeliac disease, proctitis, eosinopilic gastro-enteritis,

mastocytosis, Crohn’s disease, ulcerative colitis, microscopic colitis, indeterminant colitis,
20 irritable bowel disorder, irritable bowel syndrome, non-inflammatory diarrhea, food-

related allergies which have effects remote from the gut, €.g., migraine, rhinitis and

eczZema.

Accordingly, the present invention further provides [2-(4-chloro-benzyloxy)-ethyl]-[2-
25 ((R)—cyclohexyl-hydroxy—phenyl-methyl)—oxazol—S-ylmethyl]—dimethyl-arnmonium

napadisylate as hereinbefore defined for use in therapy.

In another aspect, the invention provides the use of [2-(4-chloro-benzyloxy)-ethyl]-[2-
((R)~cyclohexyl—hydroxy—phenyl-methyl)—oxazol-S-ylmcthyl]-dimethyl—ammonium
30 napadisylate as hereinbefore defined, in the manufacture of a medicament for use in

therapy.



I n anot her aspect, the inventi-on provides the use of

[ 2- (4-chl or o- benzyl oxy) - et hyl] - 12-

((R) - cycl oWe0e8/4¢xdY oxy- Phenyl - net hyl ) - oxazol - 5- yl et hy#GddGpagtspr43amm
oni um 30 napadi syl ate as herei nbefore defined, in the nmanufacture of
a nedi canent for use in therapy. WD 2008/ 096149PCT/ GB2008/ 000434 11
In the context of the present specifithtion, the term"therapy" also

i ncl udes "prophyl axi s" unless there are specific indications to the
contrary. The ternms "therapeutic" and ' therapeutlcall " shoul d be
const r uedn greon@knNgltle pbseAt épaciﬁhﬂionampmrm "deraptyé alspinelvdeo i pphylates a

met hod of treating a dlse St fi from or at
ri sk of, Ué‘kfﬁfﬂ%ﬁi ‘?i%’f’émf’\%’? tl%%ﬁ?l? %géf 8 snzlglé]lglratfgﬁg £nn1;ﬁmral in
need of syehy, Eﬁtﬁﬁl?ﬂh uﬂﬂemaﬁmewhdceﬁhﬁgty ef fective amount of

[ 2- (4-chl or o-benzyl ox

et hy1142 ((R)-cycl ohexyl hydr oxy- phenyl - net hyl ) - oxazol - 5-yl net hyl kdi m
ethyl g h#fﬁ‘:f'?s?@@o? Wedhenasn HOVREIPREGLE of @édingd disddte Ha® ip aeSmhal

i nventl on a

[2- (4- chlsuffemim?nm;ll cmay)lsle@ﬂn;ai@@wqa@ﬂ)wwt@@mwmlﬁmqotﬁéﬁ%mlﬁ@tlﬁy 1)

(1 et mon el OHP R AP TRCt LR B SRR B2 (+ PatRgep ROk

|[ rr (ever ﬁ :aﬂl 18] QQR)-cycldheXYiehydroxyqmenyil mveti)- oxazall—%ﬁlminf\l']rdiwt he use of
2- (4-chl oro-henzyloxy)-eth
cycl ohexyARRAWER %?%§1$&%§338F 5-yl met hyl | - di met hyl - anmoni u

m napgdi syl ate as herei nbef ore defined, in the manufacture of a
medi canment, for use in the treatnent of chronic u ary
di sease (Themmselisnyantian alsp peviies [ Hi%chpHy nz%‘yg'ﬁ%‘ @i&@ CY‘B h"'é‘P{F i on

| - B @ynon Rintiydph R
2y§?oﬁggy\qﬂﬁo§&rrﬂﬁ€w§ﬁéﬁy Bgnaggﬁgﬁ?ﬁ%g}g]zol 5-yl net %Thlélprr‘gﬁg}ﬁét )c%rlnlfrsrf):ﬁ um

napadi sylthe eeamem@mm@rm@nmppmnawmeh@ (FRRDD SUElypeiTsYer
nedlcaneq£ E@ use in the treatnent of asthma. 25 The present

i nvention % 'her provides a nethod of treating chronic obstructive
pul mopary

The present invention also provides the use of [2-(4-chloro-benzyloxy)-ethyl]-[2-((R)-
cyclohexyl—hydroxy-phenyl—methyl)-oxazol—S-ylmethyl]-dimethyl-ammonium
napadisylate as hereinbefore defined, in the manufacture of a medicament for use in the

treatment of chronic obstructive pulmonary disease (COPD) (such as irreversible COPD).

20
The present invention also provides the use of [2-(4-chloro-benzyloxy)-ethyl]-[2-((R)-

cyclohexyl—hydroxy-phenyl-mcthyl)—oxazol—S-ylmethyl] -dimethyl-ammonium
napadisylate as hereinbefore defined, in the manufacture of a medicament for use in the
treatment of asthma.

25
The present invention further provides a method of treating chronic obstructive pulmonary

disease (COPD) (such as irreversible COPD), in a warm-blooded animal, such as man,
which comprises administering to a mammal in need of such treatment an effective amount
of [2-(4—chloro-benzyloxy)-ethyl]-[2—((R)—cyclohexyl-hydroxy—phenyl—methyl)—oxazol-S—

30  ylmethyi]-dimethyl-ammonium napadisylate as hereinbefore defined.



di sease (COPD) (such as irreversible COPD), in a warm bl ooded ani mal,
such as man, which conprises admnistering to a mammal in need of
such treatwermosanswd f ecti ve anmount of PCT/GB2008/000434

[ 2- (4- chl or o- benzyl oxy) - et hy1lH2- ((R) - cycl ohexyl - hydr oxy- phenyl - net hyl
) - oxazol -5- 30 yl net hyl | -di met hyl - ammoni um napadi syl ate as

her ei nbefore defined. W) 2008/ 096149P2CT/ GB2008/ 000434 12 In order to
use a conpound of the invention for the therapeutic treatnent of a
warm bl ooded ani nmal, such as nman, said ingredient is normally

for mul at gyider BGEOE BRREENWIoE thedhventar fbr feaharemeatit reamegrofemase- as a

phar maceutical conposition. 5 For the .above-nention t her i

uses t hebitodedenimalnysh e BBFAS lpsr,e&s'ﬁt g B?IPE'Q??QIEP’??t edd'fl ﬁc‘%ﬁgﬁ%ggﬁ of

admi ni st rsﬁb%laqﬁ'ghatrﬁlﬁcéuﬁgﬂ Ate slosiHagfacentkat Bengtissionder indi cated but
% e

may typica ei1nt ange from0.001 ng/kg to 30 ng/ kg. The salt
according to the invention may be used on its owm but wll generally

\t,)vﬁ i Icﬁ?? h. oif Eae c_?vgzﬂipgr}t%ggd Ih%faﬁ?:ﬂfc e 2B EBES i AR lerRIGRROSH dohR8, vafly

benzy! oxyitahdmblie bRada(imbtration] ihh exatinehtydtsiosdang esrdisordestipdiearedhih 13y - 5-
yl met hyl | - di et hyl - ammoni_um di syl a 5{2 tive ingredient) is in
associ at itgncaiyR l%ﬁfﬁmghﬁﬁ@]gpﬁﬁé%ég g%[ e adjuvant, diluent or
carrier. Conventional procedures. for the selection and preparation of

sui tabl e pharnmaceutical fornulations are described.jin, f 15
exanpl e, Theisalt asowling tedhesinventiqp may;bgHEed ?J’rlt%‘ag “%férg?ﬁeﬁ‘gfsvibﬁns" , M

E.Aulto %dFﬁl&EI%E Fl# the flt;ér}ﬂ S98J18ARcedi RE BeorkiRRiRi0A irn@hieh tHel1@-(4rohlerosf
admi ni'st rfati on, the pharmaceutical conposition nay COTI%I’I se_from 0. 05

to 99 Y%wbepsioniethy 2w gheiohemihedisrepasnybmpthy) Y15t o,
still nmorg 2 r ef er.abl . s Ol 5 Gbh wRRe preferably
fromO. 101%3"88?)]8&1%?11%?1 &aég%ql%gt?%%{r}\é%géétg I,el{%)\tllﬂsl 1ﬁ§%ro gi\eé_nt ages hy wei ght
bei ng basggmareitthiy aceppblsiadjoemt, diventsr eavdar. GConyerfionarpragederepfBides
a pharmaceuti cal .conposition.conpri sSi S ‘bed in. for

chl or o- heREFHIBAPI-PEIPRIANRT ??f'ﬁ)a-glgfé?rgjﬁ g% ﬁci%hfglg?uc%?(tiﬂnﬁ ﬁlgnd;? C-mr?g(ti 1hm;’llf) - oxaz
ol - 5- yl meghyble, BhafhaFebiuals-amesalencs ofdpadgestrmtBesigns ad& 6 ialtPBn wi t h
a pharmaceutically acceptabl e adjuvant, diluent or carrier. The

i nvent i orCiekith &4ViRgskEde$8a process for the preparation of a

phar maceuti cal conposition of the invention which conprises m xing

[ 2- (4-chl oro-benzyl oxy)-et hy1112- 30 . - COmDrise

( (R) - cyc| Démerging by theargderh adpinisietipg, the phesmepeuical FoRIsHoR Y SRFRVFS am

moni um from 0.05 to 99 %w (per cent by weight), more preferably from 0.05 to 80 %w, still more

20 preferably from 0.10 to 70 %w, and even more preferably from 0.10 to 50 %w, of active

ingredient, all percentages by weight being based on total composition.

The present invention also provides a pharmaceutical composition comprising [2-(4-
chloro-benzyloxy)—ethyl]-[2—((R)-cyclohexyl-hydroxy-phenyl—methyl)-uxazol-S-ylrnethyl]—
25 dimethyl-ammonium napadisylate in association with a pharmaceutically acceptable

adjuvant, diluent or carrier.

The invention further provides a process for the preparation of 2 pharmaceutical
composition of the invention which comprises mixing [2-(4-chloro-benzyloxy)-ethyl]-[2-
30 ((R)-cyclohexyl—hydroxyuphenyl-methyl)-oxazol—S-ylmethyl]—dimethyl—ammonium

napadisylate with a pharmaceutically acceptable adjuvant, diluent or carsier.



napadi syl ate with a pharnaceutically acceptabl e adjuvant, diluent or
carrier. WD 2008/ 096149PCT/ GB2008/ 000434 13 The pharmnaceutica
conposi t i owe 2nmyovex@9 adm ni stered topically (e.g. to theEkGrroa 0434
the lung and/or airways) in the form e.g., of creans, solutions,
suspensi ons, heptafl uoroal kane (H FA) aerosols and dry powder
formul ati ons, for exanple, fornulatioh% in the inhaler device known
as the Turbuhaler; or systemcally, e.g. by oral admnistration in
the form 5o0f tablets, capsules, syrups, powders or granules; or by
par ent er athe plsfinpicaitical doatpositiotiseay wr adnoiistersd tenicwy (@g. t8 thephsrénie or

by subcutaneous adm nistration; or by rectal. adm.pi t] '

Porm o - Semiaier Srre b ik gephaerhS ShRlioh TeBkiich reinidtpibfie

i nvent i onpFh8erB6did % &r? gbﬁﬂﬁr%l’fmdlﬁioﬁdrﬂ)ﬂ&xampreeﬂ)rdnylaﬁmmh dteiimrler] n a
io further efnbodi nent, e _acli ve ingredient isaﬁd ]niaﬂgred Q%mneans
of a dry dewieeirowmasdhe Turbyhaler nTSYEEIIRYY-5e- BY 85 @“P“é‘“lﬁ aton i B 88 s
I nhal er, g lé??,%allgﬁ]ﬁg,l sgflﬁ)g,t washs YR beduRE; or BY parehtetal Adthi@istratihein the

adm ni'stered vi'a tronm the doSe of the active ingredient may
gener al | yoine of solutives dSsuspangions for by ewhctatequr admisisiraers of byrecw! 1 t o

5000 jig, ;0.1 to 1000 j.i L ota BOO 0 200 jig, 0.1 to 2Q0 _.
jig, O. 1@6’1%6&(%??& ‘Oﬂﬁ.f‘irg? %fOS&BP"SﬁB‘?QSsO’} %%S?egmé%o jig, 5 to 1000 jig,
5to 500 jig, 5to 200 jig, 5to 100 jig, 5to 50 jig, 10 to 5000 '
jig, 10 to 1000 jig, 10 to 500 jig, .10.to 200.ji4.. . ji 0,110
to 50 jidn mzempeéls@efoafzﬂ}e %ﬁftt@na%%act}‘ﬁed‘}gf?ée 964 @38“‘%%(3‘9“’?%5359‘%%4“28&“]“
j19, 20 taridQmiboBimedd) tietachfe ink@dicabishomhAd&ed bgmekl df a diyo@Bvderg, 50
to 500 jig, 50 to 200 ng, 50 to 20100 jig, ﬁﬁjfggfto 5000 | ?e 108]21%3@
1000 ji g inhalaroBhe ighgeompy be a sipgle SHHHWIL §5P japfh@ay aab UETE LN
HFA aero§ﬂ¥gogﬁmq j@ctive ingredient may be administered by oral or
a

nasal inh tiron. For inhalation, the conpound is desirably finely
di vided. The finely divided conpound preferably has a nass nedi an

di anet er | ess. t han, 2510 | : i pelid ;Bt
i xture b fREEERR fEhRalh 1R B TR v IRRARA L pehcRGRET: & y
atr:]i d ﬁr I _&aﬂ;gde dfifﬁrnelo.E ,ulg(tb QOO(E)qeg:rph | dlletp sou)@n%;lmk:ﬂoplppo a1 @ 98I, 0.3 to 200
phosphol i pi d, an al kyl sacchari de, pe uo ated o

Dol yot hoxih tldd 260 HEdd EniC0 s Odrihdh MBraRER i%aﬁcﬁ/foé)gé@p? 9 %Q He:

di spersant, 20@%?80?{@%‘3%5% ERAG366004 36 & odid abkesamig nexsooy e

sugars, for ‘e ose, ucose, raffinose, nelezitose,
| actitol,pgrabté 100 ug,l0et 80 ngL0 to GODDEE, 20ranBRC jod. 28 tai5¥X 1g; €A to 200 pg,

Al 't tively the finely divided t
Subst ancel0 e BeIkic 1R o o 109 i SO libaealrEry W PR o
gel at jf1e (AN BF 1o 596 1heC AR Bi10HAEg bifoctesbo g, dose OF the active

Dry powder formulations and pressurized HFA aerosols of the active ingredient may be
administered by oral or nasal inhalation. For inhalation, the compound is desirably finely
divided. The finely divided compound preferably has a mass median diameter of less than
25 10 pm, and may be suspended in a propellant mixture with the assistance of a dispersant,
such as a Cg-Cap fatty acid or salt thereof, (for example, oleic acid), a bile salt, a
phospholipid, an alkyl saccharide, a perfluorinated or polyethoxylated surfactant, or other

pharmaceutically acceptable dispersant.

30 One possibility is to mix the finely divided compound of the invention with a carrier

substance, for example, a mono-, di- or polysaccharide, a sugar alcohol, or another polyol.



5 conmpound. Another possibility is to process the finely divided
powder into spheres which break up during the inhalation procedure.
Thi s spherwgpi2g@d?dhder may be filled into the drug resSRGETVEBIRHU0E4
nmul ti dose i nhaler, for exanple, that known as the Turbuhaler(r) in
which a iodosing unit neters the desired dose which is then inhal ed
by the patient. Wth this systemthe détive ingredient, with or

W thout a carrier substance, is delivered to the patient. For oral
adm ni stration the conpound of the invention nay be adm xed with an
adj uvant Suitahlecarriereare sigsrs, Exsnpnple, lpciescoglacose Jalfingseogieleziéase Jaiisel,

manni t ol : o iiBy Aot QherEXARS101 BRT ALty LARLALGIY HORRIP hfkdel Of

anyi opectfn a’ ce ose derivative; a exanpl e, gel atine
or pol yvi eyyoynd elai de nesteclnddrothea substansec aie pofvder neixtmpinay alsbhesi um

stearate, cal cium stearate, polyethyl ene.aglycal, . X, fLn, and
the |ike, dlé??ﬂs‘?dﬁéwilfﬁﬁ%ﬁ%ég’gégpﬁu%fbeaglbﬁqr‘gﬁl%pg ﬁ}e dg%%fj\égsﬁ %fﬁﬁée%fgfv%r e
requi red, odiiy®un@r es, prepared as described above, nay be coated with

a concentrated sugar solution which nmay contain, for exanple, gum
arabic, 20gelatine, talcumand titaniumdioxide. Aternatively, the

tabl et ”axn&ﬁer.cp%@giﬁw& dpBeciy ideaitle ALY BIwddE EOIpEeds which bi@adpl Y
vol atil e organi'c solvent.” For the preparation of soft gelatine
capsul es, durfng toompaatieh prbcadhrs. i Thjcsphetonizedgovtsisr gy BHeduniathe fge
exanple, a vegetable, ol . 0 1 Qe
capsul es %Wé?@%n glfaﬁsedgéar%%r %%%%{}Xélﬁgﬁ eg%hﬁ%%ﬁ%ﬁhﬁ?‘?%gﬂ%fh%ﬁcﬁé
abov e+4rengdsarpathianaenp ttentesirddodost athichtistheNinbealed by thegatent S¥ith Hus $ydtem

fornmul ati ons of .the. conpound of the invention .he filled into hard
ol ati ne BRBSDIedRSEBEGuRan B ek troanl FRgR. e bRl O o |
the formof syrups or suspensions, for 30 exanple, solutions

cont ai ni ng the conmpound of the invenFi on, the b%!gagce ei‘{l‘-;ga sygar tand
a m xt ur eFforddagstratign thercompoypdeidhe MyePUoR Y| S My ey Yoit an adjuvant or

Opti onal | y.sHENfdrleQrthfle REERR! HckiRhGse RYbifoD Hhainilol #hi@idh) eRGHIY, Botato
flavouring agents, saccharine and/or WO 2008/ 096149PCT/ GB2008/ 000434
15 canboxstaebipphcsichpoaaylapecting heedlalose feyivatien @ boidenh {orsxaBRlg; gsiating or
known to Sl - LGN, bRBndidnh stBeNe Rilcium
illustrat é@?ﬁl}ﬁ/ylﬁ ﬁ"é&#“?ﬁf’oa%dﬁég%“é’ﬁ‘? Fn;[&ﬁ{ %ng Eisﬁﬁg?égisdn;? n the 5 Exanpl es
t he fol | ostearate pchyetlederargtycpl, esemt paaffifi apdrthe like, xad thon ¢aspitessed into

diffractiop, patter f .salt For.m,A, of - (4-chl . ¥ b
ethyl]-[ 22‘?%5)3: 2‘@% ageﬁgili??*é‘ AP BT eeﬁ%/r{”-z’ R%‘#’ﬁ%ﬁ)a‘g %é%%‘?%{%ﬁbﬁ( et hyl | di m
et hyl - ammagitadnvifteatontephutdicugneoltiba dihihl rhaynahmin, for example, gom arabic,

20  gelatine, talcum and titanium dioxide. Alternatively, the tablet may be coated with a

snitable polymer dissolved in a readily volatile organic solvent.

For the preparation of soft gelatine capsules, the compound of the invention may be

admixed with, for example, a vegetable oil or polyethylene glycol. Hard gelatine capsules
25 may contain granules of the compound using either the above-mentioned excipients for

tablets. Also liquid or semisolid formulations of the compound of the invention may be

filled into hard gelatine capsules.

Liquid preparations for oral application may be in the form of syrups or suspensions, for
30  example, solutions containing the compound of the invention, the balance being sugar and
a mixture of ethanol, water, glycerol and propylene glycol. Optionally such liquid

preparations may contain colouring agents, flavouring agents, saccharine and/or



10 Synt hesi s of

[ 2- (4-ehl oro- benzyl oxy) -et hy1142- ((R) - eyel ohexyl - hydr oxy- phenyl net hyl
) - 0xazol- 5Swel2nestiagil4d - di et hyl - ammOni um PCT/GB2008/000434
hem - napht hal ene- 1, 5-di sul fonate Preparation [11 15Cener al
Experinmental Details for Preparation [11 All reactions were carried
out under an atnosphere of nitrogen upg ess specified otherw se. NWR
spectra were obtained on a Varian Unity I nova 400 spectroneter with a
5 mminverse detection triple resonance probe operating at 400 MHz or
on a Br ukghoAMAOEAceR R 4RkSRAE hieiBt thervixtipieats known ithesesskilled in
detection triple Tesonance TXl probe operating at 400 MHz or on a
Bruker Awgnce DPX 300 spectroneter with a standard 5 nm dual
frequency probe operating at 300 MHz. Shifts are given in ppm
relative to tetranmethylsilane. 25 Wiere products were purified by

col urm cHihe mﬂmmnmow be idlsbiratdd Hyche follofinssnondimifing EaapRies. fipihe
chromat o 0.070Q to 440 nmesh) (e.g. Fluka
silicd g %‘@?Stt&r‘fa %‘??“%b‘ﬁuf%ﬁp?%%éﬁe?e of nitrogen up to 10 p.s

gccel er aty@gmg 0l xuny Sdvidler @iftractibe Ipettetrhl nﬁsdltdioem K bf [arta{cblgmpwyl(om@ has
een used, refers to siljica TLC tes 3 x 6
cmsilica gel ﬁthéﬂﬁ?n((rﬁ)rj’ﬁ?LPB‘?XIY?ﬁY%{P’é%P ﬁ%ﬁ&?’ﬁ L%F‘ié%tsé%gﬁkbﬁ/cat or
(254 nm), (e.g. gfhdthAa3RnB0%d Bdmi-Mphisphya s diswfmdaconer ci al reagents
were used as recelived. WD 2008/ 096149PCT/ GB2008/ 000434 16 Al l
conmpounds cont ai ni ng a basic centre(s) whi ch were pur| fi ed by HPLC,
wer e obt g 7
HPLC Pond '
Genesi s Qﬁétumomiom-smmmhyﬂrdlmﬂwl 3 It IYa :
LC M5 Systens The Liquid Chronmat ography Mass Spectroscopy (LC/ MS)
systens used: 10

Preparation [1]

15 General Experimental Details for Preparation [1]

All reactions were carried out under an atmosphere of nitrogen unless specified otherwise.

NMR spectra were obtained on a Varian Unity Inova 400 spectrometer with a 5 mm
inverse detection triple resonance probe operating at 400 MHz or on a Bruker Avance

20 DRX 400 spectrometer with a 5 mm inverse detection triple resonance TXI probe
operating at 400 MHz or on a Bruker Avance DPX 300 spectrometer with a standard 5 mm
dual frequency probe operating at 300 MHz. Shifts are given in ppm relative to

tetramethylsilane.

25 Where products were purified by column chromatography, “flash silica’ refers to silica gel
for chromatography, 0.035 to 0.070 mm (220 to 440 mesh) (e.g. Fluka silica gel 60), and
an applied pressure of nitrogen up to 10 p.s.i accelerated column elution. Where thin layer
chromatography (TLC) has been used, it refers to silica gel TLC using plates, typically 3 X
6 cm silica gel on aluminium foil plates with a fluorescent indicator (254 nm), (e.g. Fluka

30  60778). All solvents and commercial reagents were used as received.



LC-Ms nmethod 1 Waters Platform LCT with a C18-reverse-phase col um

(100 x 3.0 nmm Higgins Cipeus with 5 umparticle size),

k water + WOROBSU361HPc acid; B: acetonitrile + 0.1 % 15 EXO/GBRUGR/ 0434

elution with

aci d. Gradi ent: Gradient - Tine 0.00 1.00 15.00 20.00 22.00 25.00
flownm/mn %A 1.095 1.095 1.05 1.05 %.6095 1.095 B8 5 5 95 95 5

15

20

25

30

All compounds containing a basic centre(s), which were purified by HPLC, were obtained

as the TFA salt unless otherwise stated.

Preparative HPLC conditions:
C18-reverse-phase column (100 x 22.5 mm i.d. Genesis column with 7 pm particle size).

UV detection at 230 nim.

LC/MS Systems
The Liguid Chromatography Mass Spectroscopy (LC/MS) systems used:

LC-MS method 1
Waters Platform LCT with a C18-reverse-phase column (100 x 3.0 mm Higgins Clipeus
with 5 wm particle size), elution with A: water + 0.1% formic acid; B: acetonitrile + 0.1 %

formic acid. Gradient:

Gradient — Time flow mL/min %A %B
0.00 1.0 95 5
1.00 1.0 95 5
15.00 1.0 5 95
20.00 1.0 5 95
22.00 1.0 95 5
25.00 1.0 95 5

Detection - MS, ELS, UV (100 ul split to MS with in-line UV detector at 254 nm)

MS ionisation method - Electrospray (positive ion)

LC-MS Method 2
Waters Micromass ZQ with a C18-reverse-phase column (30 x 4.6 mm Phenomepex Luna
3 pm particle size), elution with A: water -+ 0.1% formic acid; B: acetonitrile + 0.1 %

formic acid. Gradient:



5 Detection - M5, ELS, WV (100 ul split to~-MSwith in-line W
detector at 254 nm) 25MS ionisation nmethod - Electrospray (positive
I on) LC- MSwREDISAH6139 Waters M cromass ZQ with a Cl8-rGveB2es/(mhise
colum (30 x 4.6 nm Phenonenex Luna 30 3 umparticle size), elution
with A' water + 0.1%formc acid; B: acetonitrile + 0.1 %formc
acid. Gadient: WD 2008/ 096149PCT/ GBPD08/ 000434 5 G adient - Tine
0.00 0.50 4.50 5.50 6.00 flow nmL/mn %A 2.095 2.095 2.05 2.05

Gradient - Time flow ml/min %A %B
0.00 2.0 95 5
0.50 2.0 95 5
4.50 2.0 5 95
5 5.50 2.0 5 95
6.00 2.0 95 5

Detection - MS, ELS, UV (100 pl split to MS with in-line UV detector)
MS ionisation method - Electrospray (positive and negative ion)
10
Abbreviations used in Preparation [1]:
Aq = aqueous
DCM = dichloromethane
DMF = dimethylformamide
15 EtOAc = ethyl acetate
EtOH = ethanol
GVS = Gravimetric vapour sorption
MeOH = methanol
RT =RT
20 Rt =retention time
THF = tetrahydrofuran

Satd = saturated
The following intermediates 1 — 7 were used in preparation [1] of 1 [2-(4-chloro-
25 benzyloxy)-ethyl]-[2-((R)-cyclohexyl—hydroxy—phenyl-methyl)—oxazol~5-ylmethyl]-
dimethyl-ammonium hemi-naphthalene-1,5-disulfonate.
Intermediate 1: 2-Oxo-2-phenyl-N-prop-2-ynyl-acetamide

O
NH

o
I




2.095 17

ethyl acetate EtOH = ethanol GYS = Gravinetric vapour sorption MOH

net hanol

_ _ % 55 95 95 5 Detection - M5, ELS, WV (100 ul split to M5
with in-line UV detector) MS ionisation nmethod - El ectrospray
(posi tive wodomsagend ve i on) 10 Abbrevi ations used in PrE(acBiodsneed3l] :
Ag = aqueous DCM = di chl or omet hane DMF = di net hyl f or mam de 15 Et OAc

RT = RT 20 Rt = retention tih THE = tetrahydrofuran Satd

saturated The fol |l ow ng |nterrred| ates 1 -7 were used in preparation

[1] of 1

[ 2- (4-chl oro-

benzy! oxy)xabyl biylotille26(1( g?)ﬁl&n;mbla) wex ydder yaiz eolytiquraf ppenyiely ety 2¢id 468 .. 5- v

| met hyl ] -

10

20

40 mmols h1¥cl 3 grops D PENS rHw:y BERX'E %n%hg‘reﬁct%nsfﬂﬁttﬂé‘ @hstirred at

RT for 3 h then the solvent was removed, The residue was taken up in dry DCM (50 mL)
and the solution was cooled to 0 °C. A mixture of propargyl amine (2.2 g, 40 mmol) and
triethylamine (4.05 g, 40 mmol) was added cautiously over a period of 10 min then the
mixture was allowed to warm to RT. Stirring was continued for 2.5 h then water (10 mL)
was added. The mixture was washed with 1 M HCJ, sat. sodium hydrogencarbonate (ag.),
then brine. The organic phase was then dried (Na;SO4) and the solvent was removed. The
residue was crystallized from cyclohexane to afford the product as a light brown solid.
Yield; 5.75 g, 76%. LC-MS Method 2: Rt 2.47 min, m/z 188 [MH.

Intermediate 2: (5-Methyl-oxazol-2-yl)-phenyl-methanone.

D10

o

Methane sulfonic acid (10 g, 104 mmol) was added drop wise to a solution of 2~-0x0-2-
phenyl-N-prop-2-ynyl-acetamide (Intermediate 1) (2.4 g, 12.83 mmol) in 1,4-dioxane (20
mL). The resultant solution was heated at 90 °C for 66 h. The reaction mixture was cooled
and the solvent was removed. The dark residue was partitioned between DCM and water.
The DCM fraction was washed with 1 M HCI (2x), satd. sodium hydrogencarbonate
solution (ag., 2x), then brine. The solution was dried (Na;SOy4) and the solvent was
removed to give the crude product. Purification was achieved via column chromatography,
eluting with cyclohexane/EtOAc (4:1). This afforded the product as an off-white solid.
Yield: 1.0 g, 41%. LC-MS Method 2: Rt 2.94 min, m/z 188 [MH.

Intermediate 3: Cyclohexyl-(S-methyl-oxazol-2-yl)-phenyl-methanol

S

O

HO

A solution of (5-methyl-oxazol-2-yl)-phenyl-methanone (intermediate 2) (3.0 g, 16 mmol)
in 32 mL dry THF at 0 °C under nitrogen was treated dropwise over 10 min witha2 M



Internediate 1: 2-0xo0-2-phenvl-N prop-2-ynyl-acetanm de WO

2008/ 096149PCT/ GB2008/ 000434 18 Oxalyl chloride (6.1 g, 48 mvl) was
added to awoclieiH? of phenyl gl yoxylic acid (6.0 g, 40 POEGB2043i¢D084
drops of DMF in dry DCM (50 m.). The reaction mxture was stirred at
RT for 3 h then the solvent was renoved. The residue was taken up in
dry DCM (50 nth) and the solution waslooled to 0 C. A m xture of
propargyl amne (2.2 g, 40 mmol) and 5 triethylamne (4.05 g, 40
rnnol) was added cautiously over a period of 10 min then the m xture
was al | oweHitib® ofeclvhexylRagneStnrahlanigewadicthyhether(Etmi o0 prwlh Tagen

water (10 nl) s added. . The m xtur i . (I X
sodi um h)fﬁﬁugtj’@\r%%ﬁ Eﬂ&’tsgl 198 P S?Iﬁ%(ﬁatmlﬁéf &?ﬁﬂad&%@]@g Mﬁ%e“‘?@i

t hen dlr: Shleck f?e%)foﬁiliﬁﬂﬁﬁﬁdethépitmﬂ?o]{wgl rlﬁamaembéa mix¢ure @88 dm:éehd/mﬁ °C
crystalli'zed from cycl ohexane to_afford the product as [ r
solid. 1Gganahdtregedmugoushpgith E@-Wlﬂ%{l%&h@ﬁdﬁ&ﬁﬂoﬁaﬁ? R{heﬁilét"%a‘ggw

[ML14L. ! dliakRn Ailuted with water (10 mL). The phases were separated and
(5- %#hylspgg%%toﬁ%rg?) - pheﬁvi- met hanone.( 0 O)I\/Et ﬁane sul fonic agid

(10 g, 1QHe ongmii} pivss waslweshed waih brinscThecombingt aEeHS Baso way gigrcteq svith
phenyl - N-pr.op- 2-ynyl - acet ani i (2ofkcliratl@ B3Rl ) -
in 1, 4-di@é@%&ﬁ@éo%ﬁiweﬁfﬁ@“%}%’%%%d}ggﬁg@?’gf}?%s°hgatr%g at 60 C for
66 h. Thesjiveane tiga produdtpwiicheas tivataed vathcthendilppidaghanddiedr emoved. - -
The dark residue ) titioned en. er. The DCM
fraction Yis4" M%ﬁ%%&%ﬁﬂﬁtﬂi&%?@% , r&ﬁt[)‘%é Zyggrl uﬁj'hydr ogencar bonat e
solutij,on (aqg., 2x), then brine. The solution was dried (Na2S04) and

t he sol vent was 20 renoved to give the crude product. Purification

was achi gved, L ARV -l dbtieRG1- Whdnl-methanol.

cycl ohexate rded the product as an off-white
solid. Yieg Method 2: Rt 2.94 min, in/z 188 [ MH+1.
I nt er mredi & - (5- et hyl - oxazol - 2- 0- Phenyl - et hanol WO

A solution of cyclohexyl-(5-methyl-oxazol-2-yl)-phenyl-methanol (Intermediate 3) (3.0 g,
11.1 mmol) in 1,2-dichloroethane (22 mL) was treated with N-bromo-succinimide (2.16 g,
15 12.2 mmol) followed by 2,2’-azobis(2-methylpropionitrile) (0.18 g, 2.1 mmol). The
mixture was heated to 80 °C for 2.5 h and then allowed to cool to RT. Satd. sodium
hydrogen carbonate solution (aq.) was added and the phases were separated. The organic
layer was washed with brine and the combined aqueous layers were extracted with DCM.
The combined organic phase was dried (MgSO,) and concentrated in vacuo to give the
20  crude product as a brown oil. Purification was achieved via column chromatography
eluting with 33-100% DCM/cyclohexane, followed by 25% EtOAc/DCM.
Yield: 1.85 g, 48%. LCMS Method 2: Rt 4.27 min, m/z 350, 352 (M.

Intermediate 5: Cvclohexvl-(5-dimethxlaminomethyl-oxaze]-2-11Q-Qhenyl-methanol

-

HO /




sol ution of cycl ohexyl magnesium chloride in diethyl ethet (10 rnL, 20
mmol ). The resulting deep yell ow solution was stirred at 0 C for
about 30 nweo xewriverowhi ch tinme a precipitate was for medecraeobdienszat
RT for 1.5 h. The reaction m xture was cooled to 0 C again and
treated cautiously with satd. ammonium chloride solution (aq.). The

m xture was 5 stirred at RT for 10 m20then diluted with water (10
m.). The phases were separated and the organi c phase was washed with
bri ne. The conbi ned aqueous phase was extracted with DCM and t he

conbi nﬁd }Q§d]§tﬁﬁn%ﬂ@5dl@&@ndﬂ@ﬁh}dﬁkm1 -2 MiSE4)ohaxyd- -phemyd-errthaatke@nteimedipte b ]'E ]9
gi ve the crude product ich.was trit.u et 0
and dri ed3.2% %Qdﬂm?}) geligr (44mi.) 'ﬂ@ﬁ\?ﬁeaﬂ?gt"ﬁgh gwﬁﬁ% 'Pg%fﬁjetflwf}#ﬁ{ 3’?2

10 f}ﬁ@t@rﬁﬁg'@trﬁrnél) A suspensmn formed after stirring for a few minutes. The reaction
( 5 Br ono oxaza

1) - cycl ohex I-phenyl met hanol . [
of cycl oheixipte ¢8s leBthRT-oystaight arg thep) %@H&/‘V@@E@Fé‘r@ drﬁ"@?dsﬁgdﬂﬁ e 3)

de
N- br O%D ifég%tf, Waﬁf%rge#ﬁun%kfﬂ%é%ﬁ gmfelg?rﬂ? gu(dfz%ia li@g%flg&‘%; parfAbRd batviden
2, 2' - azoh S RmAritydodiuaphyainogen ichibpnat@scl@iop, (a@). Thenerganic layes wigs g e

was heated to 80 C fo n_al | ool to RT. Satd.
sodi um hW@%@P\%ﬂﬂB‘?ﬁ?g%‘é%ﬁ%flﬂ'@ﬁlh](%gan?o'\%)\é\qgagacfglég and the phases
were sepaygiged74 Eheser ganic | ayer was washed with brine and the

conbi ned aqueous | ayers were extrag%g\dﬂth DCM The conbi ned organic

phase wadGMeMgthebbaRt 8Ad MinivEd in vacuo to give the 20

crude pro TR IdH)C hzqnm 4B, 1M b H)| A2Z Gh T,
chr ond og%&qﬁ@ u§8 V\Ildtljl’? 13%5)9%{106:}/? 3 V@lsexgne V(foIHj)owed tz)7y 5%

Et 0Ac/ DC\8 45Y(seﬂd), 539085 18]), A8, LIOMB 1R 2700, AH) 22747 34 (i 41D, 4P

352 [ MH1. gﬁr nmedi ate 5:

Cvel ohex ? dPMet hyl ami nonet hyl - oxazol - 2- y1) - phenyl - met hanol WO
2008/ 096149PCT/ GB2008/ 000434 20 A sol ution of

Gy 0o o o o g e PRl RS 4 T 21
oI di pet h%ggtﬁggdw tefinddifite 61Q. 74 welDsepiralegl by@r@umpwdthPbCrmmgaaf ter
stirri ng

or a Wmnu es. The reaction m vga% E'ﬂyh)a}llm
over ni ght 230 pmeRhiraipaks Jp columspacked itk gm ?e t&‘ﬁ@ DRI Y e 5
filtrate Ut aeﬁi}}oﬁﬂ'i‘zé‘cﬂow (8f si QL Tt BoIaRS A oRitel Wie5%EROMIa was
partitione
heptane buffered with 0.1% diethylamine at 15 mb/min. The first eluting enantiomer (Rt
8.5 min) afforded (S)—cyclohexyl-(5—dunethylammomethyl—oxazol-2—y1)—phenyl—methanol

20 (Intermediate 5a) as a white solid.

Intermediate S5a: (S)-cvclohexvl-(5-dimethvlaminomethvl-oxazol-Z-vD;phenvl-

methanol

NN
Q/Q}\\Nh

HO™ = /

25 Yield: 0.73 g, 27%.
LC-MS (Method 1): Rt 6.50 min, m/z 315 (M.



DCM and satd. sodi um hydrogen carbonate solution (aq.). The.organic

| ayer was dried (Na2SO4) and evaporated to afford the title conpound
as a sol i dwovoedide142. 74 g, 95% LC-MS (Method 1): Rt 6. BTT/GBIOYS/H00434
315 [ MH1. NVR (DMSO-do): 80.92-1.29 (m 6H), 1.42-1.74 (m 4H),
2.10 (s, 6H), 2.22 (m 1H), 3.45 (s, 2H), 5.90 (s, 1H), 6.98 (s, 1H),
7.18-7.22 (m 1H), 7.27-7.34 (m 2H),217.40-7.46 (m 2H) ppm The two
enantioners of cycl ohexyl -(5-di net hyl am nonet hyl- oxazol - 2-y1) - Phenyl -
15 nmethanol (Internediate 5) (2.74 g) were separated by preparative
chi ral H%%%'(gggﬁ);%ﬁﬁ@sm@m alepakq (m, BA) cORIIGNEIRC RO 3 (1h

anyl ase ttis(3,5-dinethyl phenyl- ‘carbanate) inmmobilized_gn a [
silica gaH), Teddg, 0Hh 3EKbos, UEBD-§¢ ShiBhdRAdH LE) HE 458 b 4 i PHy
with 0.1%di et hylam ne at 15The first eluting enantioner (Rt 8.5 mn)
af f or ded PP™

(S)-cycl ohexyl - (5-di net hyl am nonet hyl - oxazol - 2-y1) - phenyl - net hanol

20(I nternedi ate_5a) as a.whit id.. Later i_at :

(S§ - cycl dhessaongd skuév&@%aﬁg)‘i"&?ﬁ(ﬁbi@% WW—%&&%&@% a“i%e%ﬁ‘é(fw net hanol
251 | d: flod iRyl r/BLEYbidhes | blethaol Gatbncutats S6)ak o SAEEON
WO 20081096149PCTI GB2008/ 000434 21 1H NWMR (CDC13): 81.12-1.39 (m

7H), 1.62-1.76 (m 311), 2.25 (s, 6H), 2.29-2.32 (m 1H), 3.54 (ddAB,
2H) . 3. 7Q (Bl oSt B Bheksl.(5)difethylarathofrlethylllokdzol-3-y33pkdnyl-211) ,

7.64 (d, utitng enantr oner 10 3 mn)
af f or ded nhdthamm}c| ohexyl - ( 5-

e

10
Yield: 1.04 g, 38%.

LC-MS (Method 1): Rt 6.48 min, m/z 315 [MH].
TH NMR (CDCls): §1.10-1.39 (m, 7H), 1.62-1.76 (m, 3H), 2.25 (s, 6H), 2.29-2.35 (m,
1H), 3.54 (ddap, 2H), 3.70 (br.s, 1H), 6.84 (s, 1H), 7.24 (, 1H), 7.33 (t, 2H), 7.64 (d, 2H)

15 ppm.

Intermediate 6: Methanesulfonic acid 2-(4-chloro- enzyloxy)-ethyl ester

ﬁ—o\/\oﬁ
0
cl

A solution of methanesulfonyl chloride (980 pL, 12.6 mmol) in dry DCM (10 mL) was
slowly added to a cooled (0 °C) solution of 2-(4-chloro-benzyloxy)-ethanol (2.14 g, 11.46
mmol) and diisopropyethylamine (2.0 mL, 23 mmol) in dry DCM (10 mL). The reaction

mixture was allowed to warm to RT overnight. Water was added and the organic layer was

20

25  dried (MgSO,) and concentrated. The residue was purified by column chromatography

over silica using a gradient of 0-20% diethyl ether/cyclohexane to afford the pure product.



di met hyl am nonet hyl - oxazol - 2-y1) - phenyl - net hanol (| ' 3
?R;A,hi te solid. Internediate 5%:) PReny (Intermediate.5b) as
- cycl ohepybes(oBsids met hyl am nomet hyl - oxazol - 2- y1) - phersdmes 13-
10 Yield: 1.04 g, 38% LC-Ms (Method 1): Rt 6.4% ?nﬁ mmdz 3122)%[?‘%:“]3.4
1H NMR (CDC13): 81.10-1.39 (m 7H), 1.62-1.76 (m 311), 2.25 (s,
611), 2.29-2.35 (m 111), 3.54 (ddAB,22211), 3.70 (br.s, 1H), 6.84 (s,
1H), 7.24 (t, 111), 7.33 (t, 2H), 7.64 (d, 211) 15 ppm Internediate
6: Methanesul fonic acid 2-(4-chloro-benzyl oxy)-etird ester 0 C 20
A sol uti ga.8fy. éﬂt@@@sul fonyl chloride (980 iL, 12.6 nmmol) in dry DCM
(10 inL) was slowWy added to a cooled (0 C solution of
2- (4- chl SHOVMBREPChYy)3.63 fsadid), 3(74. (w4 2), 48P, (re ZHndh Y+ @rrD- 7-27 (9, 28D,
d||sopr09y%t5|¥#}§m ne (2.0 mL, 23 nmmol) in dry DCM (10 nmL). The
reacti on /md ure RS al lowed to warmto RT overnight. Water was added
and the organic layer was 25 dried (MgSO4) and concentrated. The

resi due was purified by colu chrao hy ov i '
Gr adi ént Interipedite fi14aHpions Aoy Or o bs R Tt be pur e
product. WD 2008/ 096149PCT/ GB2008/ 000434 22 Yield: 1.87 g, 67%

Br._-~ O/\@\
Cl

A mixture of methanesulfonic acid 2-(4-chloro-benzyloxy)-ethyl ester (Intermediate 6)

(1.37 g, 5.18 mmol) and lithium bromide (1.80 g, 20.7 mmol) in acetone (15 mL) was

10 heated at reflux overnight. The reaction mixture was concentrated to dryness and the
residue partitioned between DCM and water. The organic layer was dried (MgSQOa), and
concentrated, and purified by column chromatography over silica using DCM/cyclohexane
(1:3) as eluent to afford the product as a colourless oil.

Yield: 0.67 g, 73%.
s 'HNMR (CDCls): §3.49 (t, 2H), 3.79 (t, 2H), 4.55 (s, 2H), 7.30 (4, 2H), 7 .32 (d, 2H) ppm.

Intermediate 8: [2-(4-Chloro-benzyloxy)-ethyl]-[2-( (R)-cyclohexyl-hyvdroxy-phenyl-

methyl)-oxazol-5-ylmethyl]-dimethyl-ammonium bromide

20 A solution of (R)—cyclohexyl—(5-dimethylaminomethyloxazol—Z-yl)-phenyl-methanol
(Intermediate 5b) (0.40g, 1.27mmol) and 1-(2-bromo-ethoxymethyl)-4-chioro-benzene
(Intermediate 7) (0.67g, 2.68mmol) in chloroform (4mL) and acetonitrile (4mL) was
heated at 50 °C for 3 days. The reaction mixture was concentrated to dryness to afford a
yellow oil, which was purified by column chromatography eluting with 2.5-25%

25 MeQH/DCM to afford the product as a white foam. Yield, 0.68g, 92%

N |+

o /O}\:N\/\O/\@
Cl

Br



1H NWR (CDC13): 53.03 (s, 3H), 3.74 (m 2H), 4.39 (m 2H), 4.54 (s,
214), 7.27 (d, 211), 7.33 (d, al) ppm 5 Internediate 7:

1- ( 2- Br onowet2haxwgemt hyl ) - 4- chlor o- benzene CI A m xt ur e BIT/GB2008/000434
met hanesul foni c acid 2-(4-chl oro-benzyl oxy)-ethyl ester (Internediate
6) (1.37 g, 5.18 mol) and lithiumbromde (1.80 g, 20.7 nrnol) in
acetone (15 nL) was heated at reflux gvernight. The reaction m xture
was concentrated to dryness and the residue partitioned between DCM
and water. The organic |ayer was dried (MgSO™), and concentrated, and
purified by colum chromatography over silica using DCM cycl ohexane
(1:3) as eluent to afford the productM@s a colourless oil. Yield:
0.67 g, ISMSIBMUIRAIGIRY 8Y2 mig 433 (M7 3.79 (t, 211), 4.55 (s,

211 ’ ¢
[ - iR Ee s fen G ARPEAY &’?f‘%&ﬂ%’?e”’l%‘? - %e(ﬁﬁﬂr%et hy1
1- oxazo1lg%gA ﬁf}Q [3lo4diniyeEhyd.0adBnl Hydisd dsi2dle, 207 @Sff/lsm 4£

EF&Z%%E?}S{ %42%”%%@*4%9%?3’@%501 B30 e et

1- (2- br ono- et hoxyrret hyl) - 4-chl or o- benzene (Internedi ate 7) (0. 67q,
4

2.68mml ) _ 50
C for 3 d2y d 73 L1 '
afford a ye ] lﬁﬂﬁlnfabﬁfilamieq@ ﬂlﬁﬁlf&hft@ﬁat ography

el uting Wrtr 596 DCVITO affor product as a white
foam Yi el d 0 68g, 92% WO 2008/ 096149PCT/ GBZOO8/ 000434 23 LC- M5

( Met hod R 8. 72 min, ink 483 [W. IH NMR (CDCI 3): 8 1.08-1.40
(m 7%1), (m 311), 2.31 (m 1H), 3.32 (s, 6H), 3.88 (m

2H), 3.94 (m 211), 4.03 (br. s, 111), 4.54 (s, 211), 5.17 (ddAB,
§I|:|)|) pz)msz ZnJXZtgre(of 2-(4- Ic_{gloro benzyloxy% tl{y[l’?—[Zfl(Q)’— y?:lo%gxﬁﬁ]ydxjoﬁguphznﬁ_%&ﬂn_

1- 244- ehl gL.9; _tg,eﬂﬁ% nv&m%zua:ﬂaﬁ&ﬁﬁﬁ)br@mbwem g) 0.3 inex) (Ipteemediatedl.hve
-oxazol -5- ylneth i met hyl - am nopni

heni - nap manbth@ln@i {551-1%1@9#‘? gdtam splf ((?E‘S%pgapa}(g'rﬁrﬁc’]ﬁlr)ng & s 3¢ water
[2 (4;.chlgrq; %%19,{&?)\;&% dhdy! a'tﬁﬁc(v@méh‘t’@-ﬁ&%rﬂ (immwﬁﬂﬂemmdﬁm’t hy

- OX8.ZO

met hyl - ar noni um brom dg{g{ eﬁ 0. 36
mml ), ( | mixemrwds atreedaoagormsbhmasr@ﬁ@giwsm@‘sléﬁf% &Y ¥°§‘9 o Bifesal t
(0.059 g {ﬁbgad‘?‘%J ?Fjvfg @ { #aBd F]b%gull\'g_ e %1\0@&11%1?% ah @118 nibduraVass

stirred overni ght ept ane ( nt h) was added and
t he stirred at RT overrught resulting in precipitation of a white solid. The sohd was collected

by filtration, washed with DCM/water mixiure, and dried under vacuuim at 50 °C.

20 'HNMR showed a spectrum corresponding to the hemi-salt (2:1 ratio of cation/anion).

Yield: 0.17 g, 77%.

s LC-MS (Method 1): Rt 8.62 min, nv/z 483 [M'].



m xture was stirred vigorously. On standing two clear |ayers and a
yell ow oil were obtained. DCM (1.0nm) was added (causing the oil to
di ssol ve) wolesfgeHP xt ure was stirred at RT overni ght rBSiBI00000454
precipitation of a white solid. The solid was coll ected by
filtration, washed with DCM water m xture, and dried under vacuum at
50 C. 20NMWR showed a spectrum correspdhding to the hemi-salt (2:1
ratio of cation/anion). Yield: 0.17 g, 77% WO

2008/ 096149PCT/ GB2008/ 000434 24 NMVR ( CD30D) : 04-

12H), 1. 58 NWR (2EODY:. BU041 .38 (i 2E9H) .53 om 33 inﬁ4ﬂﬁ)6 (m, 6§> @338(@1 2H),

211, 9598 ooy 01y a2 L M g g 4,2

9.02 (d, (RH2mpM43%s, 28371 55, BH, 8.20 (d, 2H), 9.02 (d, 2H) ppm.
12- (4-chl'or o- benzvl oxy) - et hv1l1l-12- ((R) - cycl ohexyl - hydr oxy- pheni | met hy
| ) - oxazol - 5- vl net hy11- di met hyl - anmoni um

hemi - @aphﬁzhf‘h‘i AL 0P 1618 ¢hioREBERzYI0x -cyelohexyl-hydroxy-phenyl-

g Zog(gzolhl-rﬁat , glra?en% 1p;| Slgzifonmie hyl

hem - napht hal ene 1 5- d| sul fonate (as prepared herein 10 above)
(107ng, O.17mmuol) Was di ssolved in the mninmumquantity of MeCN_ at
RT. The gpl4+thioro- Nmy]beya)mhylhtﬁi((RheyclcaiekriledrCtxm-P@@@ﬂ -T2 The

resultlng cr lI| solid s filter uum
Yield: 83! Xyl&-g aﬂ%?@“% “BY B%Pu a?eﬁngsfa(rhgg%g{e (ﬁsdps oﬁheeY(a/gs by
éeRPD mﬁe%t()b\té) %ﬂmﬂt{gelongo@ﬂwd tw@Sdms]:GB!lad inFihe mirAmuml mgyaglbzfacahatm fThe
nera eri nenta nditions for S
wer e car sPgon as b?ﬂ&‘é‘raﬂéﬁh%&%?ﬁﬁ@‘é’o ﬁ?ﬁ@ﬁ@?&ﬂﬁ? Crygst%ggé 0?igld

otherw Seg, %eﬁﬂ)?fzﬂd%déﬁﬁﬁd&%@luﬁ?dﬁﬂﬂ 88 18| 7808, AMVINERAPdduct prepared
spectrorreter Frequency: 400 MHz; 2-Channel; z-G adi,ent Tenp Range:

0- 120C. HpLiiDs corielives bﬁKRPDlﬂpréﬁ@ﬁﬂﬁdanﬁh%ﬁ SeEET S urm (50 x 4. 6
mm, 3 nmparticle size. UV detection at 210 25 nm Elution with A
water + 0.05% Trifluoroacetic acid; B: acetonitrile + 0.05 %

Tri f | yor Gaepitatioad2ld. Gradient: Gadient - Tinmeflow m | mn Y%AYB

0. 001. 09010 308.001.01090

General Experimental Conditions for Preparation [2]

All reactions were carried out under an atmosphere of inert gas unless specified otherwise.

20 NMR spectra were obtained on a Bruker AVANCE400 spectrometer: Frequency: 400
MHz; 2-Channel; z-Gradient. Temp Range: 0-120°C.

HPLC conditions:
Phenomenex Luna C18(2) column (50 x 4.6 mmy), 3 um particle size. UV detection at 210

»s  nm. Elution with A: water + 0.05% Trifluoroacetic acid; B: acetonitrile + 0.05 %

Trifluoroacetic acid. Gradient:

Gradient — Time flow mL/min %A %B
0.00 1.0 a0 10
30 8.00 1.0 10 a0

9.00 1.0 10 80



9. 001. 01090 WD 2008/ 096149PCT/ GB2008/ 000434 25 9.50 1.0 90 10 12.00
1.0 90 10 LG M5 Method: LG Method as gi ven above. M5 : HP-1100
VBD. Det ecwiomnos/098Rb - ES, s positive node. Preparation 18/éBrnsonsiae
of (R)-cycl ohexyl-(5-di net hyl am nonet hyloxazol- 2-y1) - phenyl- net hanOl |
10(1 eq.) and 1-(2-brono-ethoxynethyl)-4-chloro-benzene (2 eq) in
2-propanol (5 Vol.) was heated at 52Q@For 164 h. HPLC showed a
cpn?/grm on of 98% The reaction m xture was evaporated to dryness to
yi e

[ 2- (4-chl or o- benzyl oxy) - et hyl k[ 24(R) - cycl ohexyl - hydr oxyphenyl - net hyl
- oxazol - 5-yl m@Byi | - di ne? hyl - ant¥2oni um br'dmi )ée. yl'he c)rlgde }s/arrpl e )c/)f)

[ 2- (4-chl oro- 58 yl oxy) gt hyl k[ 244R) - cycl ofgexy! - hydr oxy- phen
| . yl - met hyl
) - oxazol - 5- 13 yﬁmet hyl ];:dl met hyl -@ammni um brom de was di ssolved in y
di chl oronet hane (4.98 Vol .) and a solution of 1,5-naphthal ene

disulfonic acid di-sodiumsalt (1 eq.).in t | . d

r porrP Ej errﬁfﬁ—MSMGth@@@PCﬁ“I%@q BHEIGR a@%\fﬁ%ﬁ% : I'vﬁﬁé ﬁiﬂ I&é&r ﬁ%ﬁé%o% gg’ f’ ggt
W t i chl ar.onet hane (4.98 Vol.) and stirred f 1h

t enperat LPP&IT'W%WQQ%H rrer was ) ee o our &t room

Preparation [2] e

A mixture of (R)-Cj,rclohexyl—(5—dimethylaminomethy]oxazo1—2-yl)-phenyl-me:thanoll

10 (leq.) and 1-(2-bromo-ethoxymethyl)-4-chloro-benzene (2 eq) in 2-propanol (5 Vol.) was
heated at 52°C for 164 h. HPLC showed a conversion of 98%. The reaction mixture was
evaporated to dryness to yield [2—(4-chloro—benzyloxy)-ethyl]—[2—((R)-cyclohexyl-hydroxy—
phenyl—methyl)~oxazol-S-ylmethyl]~dimethyl—a1mnonium bromide. The crude sample of
[2- (4-chloro-benzyloxy)-ethyl]-[2—((R)-cyc10hexyl—hydroxy—phenyl-methyl)—oxazol-S-

15 ylmethyl]-dimethyl-ammonium bromide was dissolved in dichloromethane (4.98 Vol.) and
a solution of 1,5-naphthalene disulfonic acid di-sodium salt (1 eq.) in water (10 Vol.)
added at room temperature over a period of 10 min. The mixtuge was diluted with
dichloromethane (4.98 Vol.) and stirred for 1 hour at room temperature. The stirrer was
turned off and the emulsion settled before separation. To the organic layer was added a

20 mixture of tert-Butyl Methyl Ether (tBME) (10 Vol.) and 2-propanol (1.6 Vol.) at room
temperature over a period of 72 min. The resulting suspension was filtered and the cake
rinsed with tBME (2.15 Vol.). Drying (rotary evaporator at a bath temperature of 40-50°C
at 5-10 mbar) gave [2-(4-chloro—benzy]oxy)—ethyl]—[2-((R)-cyclohexyl-hydroxy—phenyl-
methyl)-oxazol-5-ylmethyl]-dimethyl-ammonium hemi-naphthalene-1,5-disulfonate. The

25 vyield obtained by this preparation using 130 g of (R)-cyclohexyl-(5-
dimethylaminomethyloxazol-2-yl)-phenyl-methanol was 216g, 83%. '"H NMR showed a

spectrum corresponding to the hemi-sait (2:1 ratio of cation/anion).

Conversion to ‘Salt Form A’ was achieved by suspending a crude batch of [2-(4-chloro-
30 benzyloxy)—ethyl]-[2-((R)-cyclohexyl-hydroxy—phenyl—methyl)-oxazol-5-ylmcthyl]-

dimethyl-ammonium hemi-naphthalene-1,5-disulfonate as prepared above in acetonitrile



turned off and the enul sion settled before separation. To the organic
| ayer was added a 20 m xture of tert-Butyl Methyl Ether (tBME) (10
Vol .) and Roprapasied (1.6 Vol .) at room tenperature ovearCTa:Emwvd/@ok3of
72 mm The resulting suspension was filtered and the cake rinsed with
tBVME (2.15 Vol.). Drying (rotary evaporator at a bath tenperature of
40-50C at 5-10 nbar) gave 26

[ 2- (4-chl oro-benzyl oxy) - et hyl k[ 24(R) - cycl ohexyl - hydr oxy- phenyl net hyl )
- oxazol- 5-yl net hyl kdi net hyl-amllloni um

hemi - naphifig 'v%[‘?'r%e %Qh&%ﬂ%@k&ed ThefRbyidedtgre0 bt @floe trhyhotrh Iben the
preparation using é@% D(%R cycl ohexyl - (5- Th nsi

di met hyl ammwmﬁyﬂm &0 79°Coand_siirech 31 thisderpnsrasire yer gl Thesyspensipn \nr
showed a spect.r thshed wl-thraaétbﬂtrﬂé 1.4
cation/ ar\’fagﬁ?d éj{chgnvers o%q{eo%dgg&hgg?%%a%ms achi eved by (
suspendi NHlA and didel (oettnykevagforft@r at 4 bethltempegarure of 40- 50°C at 5-10 mbar) to yield

b I (R). R 5-yl
ot ny 11 o WL RO Ar i R R AT S seaiop veng 146 TPE e (oo Y,
3b|OV)e i ? rl\)%ﬁﬂtl&@')kﬂiyi]q?l (maﬁzeﬁa?é@%%ﬂ?ﬁﬁﬁ@ﬁﬂ&&?eﬁm S2@meth3lls f

o : e suspension was  heate X irre or
L hour . | sy hensoR e SRR s SaetPre s st e Bl v 2
t enper at yyg, over night. The suspension was cooled to roomtenperature

and the SO|Id filtered and washed with acetonitrile (1.4 Vol.) and
dried (rotary evaporator at a bath tenperature of 40-50C at 5-10

mbar) to uylge(é,gloie,gg e @%tﬁgdémnoﬁfa&ywxﬁio%%ﬁ&eﬂwm@ﬁhﬁd] iSTnERARYEES SN

u5|ng %216
benzyl OX)a)sdeichjbbd(hé‘é@R)newn [Podpemybn R ddm Rijerpaiiva prepastipg of Qlzreirbsvl m

ethyl]- d' Ié‘? }léﬂ-|amammf’§fl‘1é§g’ D)%LZ -2- g&@pén@?h%ﬂﬁn&l Radksitdhfonate as

starti ng
| (R)-cycl ohexyl - (5-di met hylar ni nomet hyl oxazol- 2-y1l) - phenyl - met ahnol
is Internediate 5b as described herein above in Preparation [1]. An

al ternatiye pL 24 @hhevlaminomethyl-oxazol-2-yl)-phenyl-methanol _
((51 E) f g fgﬁ%%% P0IBT MeaaBRShandny Ty asRieOlvkd IETHBEM , i s
( R) cycl dkgydnd(cBoldi ied teydpatatire oh@ R, towhish Fycholipryl pagsgsipm cRioRiR 613

5-Di net h th 2- sol ved
o S B e S S Tp fede ik BN SRy BABBRE RoliaR). Thp
cycl ohexyieadtRg RSt wad teatel de20°C @reed) miraandastiped ay 396 o ajigagil .t
Tol uene/ THF) was dosed, over at | east h e re
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acetoni tr rﬁded gnd %e suspegs)xon\’\@eated until complete dissolution was attained (70°C). The

25 reaction was then cooled to 0°C over 7 I and stirred at 0°C for at least 1h. The reaction

product (i)—cyclohexyl-(5-dimethylaminomethyl-oxazol—z-yl)-phenyl-mcthanol was then
collected by filtration and washed three times with cold acetonitrile (1.65 L/kg). Yields
achieved with this procedure ranged between 60-70% and the purities achieved were >
97% peak area (HPLC) and > 97% w/w (NMR). (R)-Cyclohexyl-(5-

50  dimethylaminomethyl-oxazol-2-yl)-phenyl-methanol was separated from this racemic
mixture by chiral SMB chromatography on a Chiralpak AD column using acetonitrile :
jsopropanol : diethylmethylamine (90:10:0.1) as eluent.



added and the suspension heated until conplete dissolution was
attained (70C). The 25reaction was then cooled to OC over 7 h and
stirred atWOQGUY§saP614? | east | b. The reaction product PCT/GB2008/000434
() -cycl ohexyl - (5-di et hyl am nonet hyl - oxazol - 2-y1) - phenyl - met hanol was
then collected by filtration and washed three tines with cold
acetonitrile (1.65 L/kg). Yields achizdved with this procedure ranged
bet ween 60-70% and the purities achieved were > 97% peak area (HPLC)
and > 97% w w (NWR). (R)-Cycl ohexyl-(5- 30
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preparation of (5-dinmethylam nonethyl-oxaz0-2-yl)-phenyl-nmethanOne is
described in WD 2007/017669 (internediate 4). Preparation 131
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for Prepara 2 2

(R - ey 1bresap Bysrinenal GRS prion s oy s pR an o Fregesnton 3 4
eq.) and 1-(2-brono-ethoxynethyl)-4-chloro- benzene (2 eqg.) in

2- propanol (5 Vol dto t efo

progr am A@éttuqe@fﬁ%)@y@qlilﬁ)@%l r{%%mgeé 9’106%2& awlﬂ&kﬁ@% ?ﬁdgtt fa7OC

for 26 hq Saﬁ@g‘h ToheRb-a8ek n&&hﬁpﬁcmeﬁbeﬁ@m@ma@ pin 2-Fropamd (Y ¥ok) was i s
checked by The reactl on m xture was evaporated to dryness

(r ot awy eulaprbiedt@ﬂleéwﬂwlwteﬁlpﬁ@%%w&% of 40- 50C at 10-15 nbar)
and the res Puﬁ) g éﬁlgg%a‘{?eq?ﬂe&tﬂb)cmeﬂ%ﬁi Hane7¢-¢ Br ¥ohoyrs ankthéheool to
Wa's a so

i ssol uti ut1 on” of 5-napht hal ene di sul fonic acid
di - sodi urpos@loter(3D reiquies.i Fhewanersiquiz clrecked DY HBYEr at | east 10 ni nut es.

L L e %ﬂo%t&ﬂo%&?rl&sﬂ'r&%%%ﬁtk@ﬂ% tafh Bmylkue @nd

stlrrlng er at efo hour The stirrer_ was
turned offp- soa ithe 1esrm1bas) aml thetetsideei disgsiedan dishlercingthane (88 Make TortBani ¢

| ayer was added, r r| 0 QP
terrpeﬁat (FPHILIOR WS 2 C}eﬁlé S‘8 1?1‘?81‘?1‘ e\%ﬁuﬁgn@agﬂ??%?‘g%%ﬁo f’Dech .)m
Vol . ). Thexsug ’@qnﬁﬂgevéﬂh{ I@ﬁ 10aginsts. Mhe tsalking mnuteemseiﬂatedrvethr or 10
to 60 m nut es” and filtered., The filter ca

(2 x 3. 4aligderoethane &9 ¥al- )(qnétsawgé% fgpPe l%ergp%at\flj\%st?e nper at ur e of
40-50C atst%flg/am?r{eh '[f'f‘af nld thePek§i8n $30c14dr BKdrg sdplafalidbn STXthwbminic dayer was

obt ai ned. e material was' suspended in 9 Vol aof ac
and the saddpdmeeonpesionof atlegt 6‘gn¥m%%faé¥q°wwg°&a%%é‘@f‘ﬂ¥%°ftﬁg§)‘g¢ QWG%

::lg?t 6%30,[ L %ual)f}ld%\ﬁé%a?iof@r% 21 Ttﬁtsu f%ﬁﬁ@)n BPmBE Hdé ﬁﬁred%l tdonefempedaturx

0C (internal te atue %{}91
stir at 7RE16 e 60LMirtuees 24d then memdme.mm c@kee%wsh@% B-HpuP)
The suspensi on s filter Sshﬁjim\% Ontil a Loss
acet oni t r?ﬂdélr{eﬂ\?%iar%wpf’m?ofﬁg ﬁ%t%'geﬁ?%eﬁt&rg fg@?eddﬂa rotary ll()eva or at or
at a bat hoh Qﬂ?i%g QL@DF<wa/4xE% fsaﬁtmedm*ﬁmabml)waa mnsnen@pduww ol efos i s
obtai ned. 30 The yield obtajned a 0 g of
(R) - cycl otrssopitriesind dhe WEPRAFIQR sHBWéF’h ?%&g%lg “"Qg%eﬁ’@ Eﬂ% gﬁ’gée?r% hanol
was 3%5 7 ﬂeat%g I{Qﬂux over a period of at least 30 minutes. Stir at reflux for 60 to 70 minutes, then
cool to 70°C (internal temperature) and stir at 70°C for 16 to 24 hours and finally cool to
20°C over 1 hour. The suspension was filtered and the filter cake washed with acetonitrile
(4.61 Vol.). The material was dried (rotary evaporator at a bath temperature of 40-50°C at
5-10 mbar) until a LOD < 1 w/w% is obtained.

30
The yield obtained by this preparation using 25.0 g of (R)-cyclohexyl-(5-
dimethylaminomethyloxazol-2-yl)-phenyl-methanol was 38.7 g, 78%.



WD 2008/ 096149PCT/ GB2008/ 000434 28 The yield obtained by this
preparation using 129.9 g of (R)-cycl ohexyl - (5-

di met hyl anveeaesiBedpxazol - 2- y1) - phenyl - met hanol was 203 @ /GB20TH0434
HPLC and NMR showed a spectrum corresponding to the hem-salt (2:1
ratio of cation/anion). 5 Solid State Analysis of Salt Form A of

i 2- (4-chl oro-benzyl oxy) - et hY1142-( (1138

cycl ohexyl - hydr oxy- phenyl - net hyD- oxazol - 5- yl net hyl | - di net hyl - anmoni um
hem napht hal ene-1, 5-di sul fonate i0' Salt Form A" prepared according to
Pr epar at iTha yjel] obgised iesthischrepmratioh using 129.9 8 of WREarclohskdiCs o XRPD -

PANal yti cal bi X P chine.n O - | L ver the scan
15range ?Wﬁ%@mﬁ’@n\%%ﬁ% %{%@%@?}e&ﬁé&%@gﬁ@y%g?ﬁ%.Egébt?ncrerrent. The
X-rays Wefpg (O/euRRadoRyd asgopparcotrespgrdingie thobansi-wlifs | epsraft ed at
45kV and 40mA. The wavel ength of the copper X-rays was 1.5418 A. The
Dat a was Ceéi¥andered on zero background hol ders on which - 2ng of the
conpoynd was pl aced. The hol der was nmade froma single crystal of
silicon, which had been cut al a non-diffracting pl ane._and t hen
pol i shed Solid State Amiatyais|of S 2-(Axhlorg:henzdoxyiethyllbh2-(Rh, '+ hj s
surface wene G155 026l 3 ImHPRCi B VIR RS Qe
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al unm ni umapBfigilaed. piBulfethtti ds. The sanpl e wei ghts varied 25bet ween
0.5 to 5ng. The procedure was carried out under a flow of nitrogen
gas (50m/mn) and the tenperature studied from25 to 300C at a
const gnt «sat pof Al pepRedidebiingroregaeition [2G@s petedras fioltowvs. o TGA

t her nograns were neasured using a TA 00 Thernogravi nmetric Anal yser,
30wi th pl ati num pans. The sanple weights vari ed between 1 and 5ng.
The procqgfut-enbRep&aiis | €d out under a flow of nitrogen gas (60ndl/ m n)
and the ——

o XRPD - PANalytical CubiX PRO machine in @ - & configuration over the scan
15 range 2° to 40° 20 with 100-second exposure per 0.02° increment. The X-rays
were generated by a copper long-fine focus tube operated at 45kV and 40mA. The
wavelength of the copper X-rays was 1.5418 A . The Data was collected on zero
background holders on which ~ 2mg of the compound was placed. The holder was
made from a single crystal of silicon, which had been cut along a non-diffracting
20 plane and then polished on an optically flat finish. The X-rays incident upon this

surface were negated by Bragg extinction.

o DSC thermograms were measured using a TA Q1000 Differential Scanning
Calorimeter, with aluminium pans and pierced lids. The sample weights varied
25 between 0.5 to Smg. The procedure was carried out under a flow of nitrogen gas
(50ml/min) and the temperature studied from 25 to 300°C at a constant rate of

temperature increase of 10°C per minute.

o TGA thermograms were measured using a TA Q500 Thermogravimetric Analyser,
30 with platinum pans. The sample weights varied between 1 and Smg. The

procedure was carried out under a flow of nitrogen gas (60ml/min) and the
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200C at a constant rate of tenperature increase of 10C per mnute. o
GVS profi | e f@elrasur ed usi ng a Dynam ¢ Vapour Sor ptREHGERISS/W0434
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t he human nuscarinic receptors (M2 or M3) which were coated onto SPA
beads. Coated SPA beads were incubated in 96-well plates in 30 HEPES
buf f er wi AhXRPD spectn of Hsdt Hopmah iaprssaniad B Fisle i ous concentrati ons

for 16 hours. Radioligand binding was then counted using a Wall ac

M crobeta scintillation counter. [2- W) 2008/ 096149PCT/ GB2008/ 000434
30 15 ‘Salt Form A’ was Micronised in a 50 mm jet mill, with ejector pressure 5 bar and milling

(4-Chl or o-benz ]I[ - et hyl a’? WZ&B—&%{%{ axy nRhsayis met hyl)

- oxazol - SYHITEL H PiERT ) SRl splayed a IN'f3 binding

pl C50 of &&mined by Malvern Laser Diffraction with dry powder feeder was d(0,1) 0,77pm:
d(0,5), 1,45 p: d(0,9): 2,65 um. An investi gational evaluation of the deaggregation
properties of micronised ‘Salt Form A’ showed excellent Fine Particle Fraction (FPF

20 >60%) across a range of relative humidity (0-75% RH).

Biological Activity of [2-(4-chlore-benzyloxy)-ethyI}-[2-( (R}-cyclohexyl-hydroxy-

phenyl-methyl)-oxazol-5-ylmethyl]-dimethyl-ammonivm

25 The inhibitory effects of compounds of the napadisylate salt were determined by a
Muscarinic Receptor Radicligand Binding Assay. Radioligand binding studies were carried
out in Scintillation Proximity Assay (SPA) format utilising [3H]-N-methyl scopolamine
([3H]-NMS) and cell membranes expressing the human muscarinic receptors (M2 or M3)
which were coated onto SPA beads. Coated SPA beads were incubated in 96-well plates in

5o HEPES buffer with [3H]-NMS and M3 antagonist at various concentrations for 16 hours.

Radioligand binding was then counted using a Wallac Microbeta scintillation counter. [2-



31 The clains defining the invention are as follows: 1.A salt being

[ 2- (4-chl oro-benzyl oxy)-ethyl].[24(R) -cycl ohexyl - hydr oxy- phenyl -

nmet hyl ) - ox@PaeE9yl4tret hy Thdi met hyl - ar nnoni um napadi syl aRE/GBRES/RIEA| t
according to claim1 which is

[ 2- (4-chl or o- benzyl oxy) - et hyl M2- ((R) - cycl ohexyl hydr oxy- phenyl - net hyl )
- oxazol - 5-yl met hyl kdi net hyl - ammoni ur Btheni - napht hal ene-1, 5-
disulfonate. 3. A salt according to claim2, which exhibits at | east
the followi ng characteristic X-ray powder diffraction peaks

( expr ess etiChivraiogrzsesyRahyl-{2{(R)-6ydohexl- iy drops-mheaylgneiyloxgpl-5 2)

5836 10. ?rlme]ﬂ?)'rlig-ﬂin%a%iy?—’am}r?dn?un? Hfgpl%y%déléa M5 bgn%}ng p§€s%’of $@. 5, 15.8, 16.5,



19.4, 19.7 and 20.3 or (4) 5.3, 10.5, 15.8, 16.5, 17.8, 18.6, 19.4,
19.7, 20.4 and 21.7. 4. A salt according to claim3 having an X-ray
powder diffraction pattern substantially the sanme as that shown in
Figure I. 5. Asalt according to any one of claims 1 to 4, which is
an anhydrate. 6. A pharmaceutical corglosition conprising a salt
according to any one of claims | to 5 in association with a

phar maceut abl e .adj diluent or carrier. 7. A salt
accordi ng ocghgysﬁﬁ%ng%elﬁvemm afnfl(g'vfor use in therapy. 8. Use of

a salt according to any one of clalms I[to 5 in the manufacture of a
medi cament 1. f or Agglebding [2{eeilororgeredpaibietylBsi(ryeloheaylduiownplepyldi sease.

9. . Asalj m)c&%gj;@ghﬁ@lﬁL&hmﬁm%ﬁ%gggam%}ty as herei nbefore

described wt'h reference to any one of anpl es.

2. A salt according to claim 1 which is [2-(4-chloro-benzyloxy)-ethylj-[2-({R)-cyciohexyl-
hydroxy-phenyl-methyl)-oxazol-5-ylmethyl}-dimethyl-ammonium hemi-naphthalene-1, 5-

disulfonate.

3. A salt according to claim 2, which exhibits at least the following characteristic X-ray

powder diffraction peaks (expressed in degrees 20):
(1) 5.3,10.5, 15.8 and 16.5, or
(2)5.3,10.5, 15.8, 16.5, 18.6 and 19.4 or
(3)5.3,10.5, 15.8, 16.5, 18.6, 19.4, 19.7 and 20.3 or
(4) 5.3, 105, 15.8, 16.5, 17.8,18.6,194, 19.7, 20.4 and 21.7.

4, A salt according to claim 3 having an X-ray powder diffraction patiern substantially the

same as that shown in Figure 1.
5. A salt according to any one of claims 1 to 4, which is an anhydrate.

6. A pharmaceutical composition comprising a salt according to any one of claims 1 to 5 in

association with a pharmaceutically acceptable adjuvant, diluent or carrier.
7. A salt according to any one of claims 1 to 5 for use in therapy.

8. Use of a salt according to any one of claims I to 5 in the manufacture of 2 medicament

for use in treating chronic obstructive pulmonary disease.

9. . Asaltaccording to claim 1, substantially as hereinbefore described with reference 1o any

one of the Examples.



