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New Salt The present invention relates to a salt of a
muscari ni ¢ antagoni st, pharnmaceutical conposition
w@oemwsaddieng it and its use in therapy. MiscariPCT/GB2008/000434
receptors are a G protein coupled receptor (GPCR)
famly having five famly nenbers M, M2, MB, Md andM .
O the five nuscarinic subtypes, three (M, M2 and M)
are known to exert physiological effects on human | ung
ti ssue. Parasynpathetic nerves are the main pat hway
for reflex bronchoconstriction in human airways and
nmedi ate airway tone by rel easing acetyl choline onto
Newnbatari ni c receptors. Airway tone is increased in

ol P LB A PP e oty

comlpbiifiof EaRMAINFUSARIitsnise i #eLPyor ant agoni sts have been
devel oped for use in treating airway di seases.
Muscarinic receptor antagonsists, often called

Mus%gxg%u% '}che.gg)% L6 fbtéih 'cBhfﬁ@(# re%}?lﬁf G}@Rﬁﬁiﬂfﬁ’ly%klﬁl%%ve family

accep t nce as I rs [ I ne ther apy
merhibes MldNHJ IS5 M hn&MED;)f thadive maiscarirde subdgpepcbree (Mb M, and M)

extensively reviewed in the literature (
ate GOV T PRI REISH 31 oB AR 508 o0 s S ySlperves are
the }ﬁgﬁ;"})p HPL) foP rdfle@BrorcBERINE RicAbY 1rﬂ1hLﬁﬁziIﬁﬁf\ﬁays AHS ekdidid girway
tor "antagoni sts are typically adm nistered by

tond phieleasing ncetHohelinsrontavmapcasiaif IaFepiap. e%llrwefy {ORR &Y iRefeateddn

patlarﬁg gfétglr{gsggrta fogy g orréltﬁrsgs(b}glg%sogﬁ %?fc??ﬁbxﬂb %b%tﬁfeﬁ% Bhimonary

disefd @ORIDY, and fo? $hik tdalgh indsdaeipiIteghtci admgemfste tibge besmhlesisloped
dry nouth. Additionally, the majorit Jtuscarin

for wetia fpiing Arvandisesise ?%F’é‘l“i/feg?f&?rt a Bflﬁ%ﬂo & Cﬁb?‘? on
antléﬁoqfﬁ' %&%ntcﬁﬁl{crl: 1093151,?@%?&%&%&& re8@Y&ePlantd ABSfiRt-line

osing regine I's not only
therapy:ﬂmvmhmdnﬁls N@tht@@P]patndetht:lr bset hag [been extensivety rgviewed in the

hterﬁ%\’g o I 8 ﬁt @oﬁﬁ??rﬁ %ggg%?f‘%@é&ﬁﬁﬁﬁ lhgté?r dqaknt

r epeat d05|ng schedul e. There therefore remains a need
for novel conpounds that are capable of bl ocking
Whenusssdrto frieet respiiaisr lisorders. paisedrieln seepter HEeaniss i ypically

admigistere Cyairnherllatlona %%%%,%ﬁenuaﬂhn@@/e% ﬂ}ﬂ ifalation a significant

proportion of the muscarinic receptor antagonist is often absorbed into the 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
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

dosed by inhalation, and which are amenable to either once or twice daily dosing.
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potency and reduced system c side effects when
adm ni stered by inhal ation. Mreover, a need exists

WO orsfegiauscari ni ¢ antagoni sts that exhibit aPCD6§2008/000434
duration of action when dosed by inhal ation, and which
are anmenable to either once or twice daily dosing.In
the nanufacture of pharmaceutical fornulations, it is
inportant that the active conpound is in a formin
which it can be conveniently handl ed and processed in

Tn th@ el fdcfir® Bt fdimac B Ghahtiomsyit adingoramithacheiadtivg
process. In this connection, the chem cal stabilit

corngjxmdléltri? 'gln?fwm if athight ig? Ean be gongenienily bandisdeand ssed i pigr to
. factars. . .
ook Bkl A8 b SR Mot s e
stabi@ity &6t thy physiGil etabilitpyLthe apveavigbhiad perimpdsardfactone The
~Wi thout exhibiting any significant. chan [ A t he .
actistopyipoBnd adifermulatipgs Seatainingif qausf B @%Pagﬁé}% gl effectively

o A ity . oA . L .
storORf e AT ol gt/ PSS EARNEAG e AN SRl g n e
physﬁ@fﬂ@ﬁﬁdalloﬁ%m_aehﬁids e r ghomiak dorpesitien, flomsityl kgressopigity and
ul nronary admi nistration, it is desirable if the
SOME%%W#@ﬂ&ﬁ#ﬁBﬁﬁﬂmE%ﬂg%e readily mcronised to yield a
powder with good flow properties and conprising a high
fine crystalline particle fraction a fraction in

i.e.
Furthkmmdne,tihm}e actgl‘?aﬁ@mm@pé ifrig bgémqrmré@& o @ farmplationfegpylponary
aer odynam c. di t of. le E et ;
s e AP § o i SO s b AR FERIRLGT Yeld o
powlibiew]th Bsd f16R Prd@rtied ahasbmprising aihir feeseystaltisoppticlorraction
of the active conpound. International Patent ..

(i.e. Afpiclicmin whichhet7e 0APBEU RoEgleSBye 6/ Gigjan acrodynamic
. descrd |, ¢ i i - et .
ST, PO B 998 TGP omaont i ki
deepits Bieilmgs lextimgorfaser aidsurmedsed absorRON EBFOTENO oowp@ind.
I's [2-(4-chloro-benzyl oxy) -
ethyl]-[2-((R)-cycl ohexyl - hydr oxy- phenyl - net hyl ) - oxazo

Intet)n;agiggérlgﬁegﬁl%;ﬁ%ag@% W ORI TEEOBUTAGBS006/002956) debbidbes a

of 4-chl or o- benzyl oxy)-ethyl ] -[2- ((R) -
novgl;mat\sg lo€ ryscanipéiy myagopise iyt displen PIgh-RAAEB I @ﬁﬁﬁgcﬁéfﬁ’f -Qpe
I met hyl - anmoni U . ' i: '
vt TR UL GRS B2000 8556 PPA Mlorcbcnaylony)-
ethyTP[2-GRY-§@bhdxyBhodrdxj-phérylisnatiof])-exizobbiyémeéibyl]-dimethyl-

m croni sation _and pul nonary, adpini [
ammonium methanesulfonate. %he preparation o{]br]&43—éhrlgrtol-b%g'zylg)tcy)beat‘ﬁyl]-[2—((R)—

cyclohexyl-hydroxy—phenyl—methyl)—oxazol—S—ylmethyl]-dimethyl—ammonium
methanesulfonate described in PCT/GB2006/002956 yields an amorphous solid that is not
crystalline and is thus not suitable for micronisation and pulmonary administration. It has
now been found possible to prepare an alternative [2-(4-chloro-benzyloxy)-ethyl]-[2-((R)-
cyclohexyl-hydroxy-phenyl—methyl)—oxazol—5—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.

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)-
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now been found possible to prepare an alternative
[ 2- (4-chl oro-benzyl oxy)-ethyl]-[2-((R)-
weyeBodaxy!| - hydr oxy- phenyl - met hyl ) - oxazol - 5- y| pet/GBkjosaio0434
i met hyl - anmoni um sal t, whi ch has good physi co-cheni cal
properties and which may be suitable for use in a dry
powder fornmul ation for pul mpnary adm ni stration. Thus,
in accordance with the present invention, there is
provi ded a salt which is a napadi syl ate (naphthal ene-
-dimethyl-ammonium. In the
Cyd%&g g@#ﬁ;{fgﬁ%@%?&@ o}ﬁy)e)taeztO lh?/ ylmethyl(] (R) - ycI ohexyl - hydr
presentysppdification it kalt may he odferSed torastthe mapadistiatg salkmoni um
In the present specification this salt nay be referred
to as the 'napadisylate salt'. The salt of the present
The! ﬁY?f‘ ﬂesélﬁ ﬂi‘\eernﬁbﬂ i 19580 ket ®tad [2-(4-chloro-benzyloxy)-ethyl]-[2-
| or o- benzyl oxy) - et hy

((R)(dyf:lodny:c)}'ldiyémb’ -tgiylongthph @K?Zd%eYlﬁWhYék%‘mhyéﬁwf%’t‘WI

S e R I B e

phex%)léfﬂé"t Y-bxazol-5-ylmethyli]-dimethyl-ammonium was generated by the Autonom

- | -5yl et hyl ] - di et hyl
200@1 ehl@rlatf@gl)s(lgl;z??mﬂhﬁle%mnng%rﬁs]zeﬂlé{m |h¥3é\4P?rr$%im’|a§P‘\£g¥%Ws Inc., and

ersil by M ' SicedHing to the
den(ft ﬁle%{}ué % te?ili[] he UE?FA u%% ur ehglg%?fg% aigﬂ Igﬂgure A.g
Cahbliagsiadheog systamwas assi gned according to the
. Cahn-1ngol d-Prel og system Figure A The cation/anion
Figywre 0 in the napadi syl ate salt of the present
i nventi on may v|§ , and for exanple may be 1:1 or 2:1

or a val ue bet 1:1 and 2:1. In an enbodi nent of
the invention, & napagi sylate salt has a
cati on/ ani on r ayoe)of %/N\e/\d/\@y
[ 2- (4- chl or o- benzyAd oxyJ-ethyl ]-[ 2-(( cl ohexyl - hydr
pxazol - 5- Cl

yl met hyl ] - d| met h amoni um
hem - napht hal ene-1, 5-di sul f gnat e, ﬂ«? df
Theaton/anipn 13t in e rpadisHptesal O fl}ecpé?%eaw ?ﬂtéoné’m Ve Tor
exar%.ﬁ.hrrﬁ%%er B4 of 9. 185 o MHue bieREe'APaAl 8Yl. ate salt’. Figure
e esent |nvent| on enconpasses sol vates (e g.
hydrates) of the napadi sylate salt. 5 In an enbodi nent
i on,

f the i d ment
In ag F??Pgﬁlqr‘]l\ﬁ/ EP%‘F 6‘b"é’|“flf”é§ﬂ%ﬁ%?alld§¥%? ?ifn/:«lmé%rg ratig 83“ .1, ie.
it isq03@Leflchd- Bz 1By ey AL 21 @R} wyo@éhe@ﬁﬁ;tdr@@?/pmnysmmyn)ncesazol 5

ylmethyl] dlmethyl -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’.

Figure B

A ;
HO" @] \/\O/\©\ O:lsl—O—
Cl
C' O
\©\/O\/\N+/\EO/ w OH

o=§—o"
N 0
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preferably at |east 70%crystalline and nost
preferably at |least 80%crystalline. Crystallinity can
wheoossodlnat ed by conventional X-ray diffract omeCT/¢GB2008/000434
techni ques. o I n another enbodi nment of the invention,
the napadi sylate salt is from50% 60% 70% 80% or
90% to 95% 96% 97% 98% HO9% or 100%crystalline. An
exanpl e of a crystalline form of
[ 2- (4-chl oro-benzyl oxy)-ethyl]-[2-((R)-cycl ohexyl hydro
Xy- .
phenyl - net hyl ) - oxazol - 5-yl net hyl ] - di met hyl - amoni um
hem - napht hal ene- 1,5- 5 disulfonate is crystalline
Form A as _.defined herein bel ow, Th j .

The BiReRRIARERGOT HSOBPBSER T HEL ek SO plsu ot Pdisplas sty
(Salt Form A) of [2-(4-chloro-benzyloxy)-ethyl]-][2-
((~-cycl ohexyl - hydr oxy- phenyl - met hy”- oxaza|. - S—Iyl met hxl :

In anJerdbarinhyt ofa%mmerumnh@mnﬁa shae éﬂgh%ﬁ%ﬂ%lh%w ogegipgand is

i.ch exhidits | t | I S
presSeE it BinaRre y FrinEGs Hacbly SAITISHARIRG S0l fore

action expresse egrees
prefé%a@lg at RadtH0%ergstallide and dfpsBprafethblpatieasd BOEZyyHalBne.
10. 5,

15.8, 16.5, 18.6 and 19,4 or..(3) 5.3 0..5
Crystaligty dag b5, estimaigd bI@PHYeniIQP%’l%S‘ﬁ%V éﬁé%)twetf%f%@‘.l@?es'
10.5, 15.8, 16.5, 17.8, 18.6, 19.4, 19.7, 20.4 and
21.7. 5 The present invention also provides a salt
In afottienefrBalimdno pfmhd)inwehtipR-thelnapalisylatesatidy frosey )%, 60%, 70%,

0GR ATk By IO B el ore,

1, 5-di sul fonate having an X-ray powder diffraction
pattern conprising specific peaks at 5.3, 7.1, 9.2
An ek@mple A @ystaliing formiofd2-(4-zhkpro-pgnzyloxy _e@xyl]ﬂ_—(él?)—@g{l@exyl-

15.8, 16.5 .0 . 8 A 1.5-
bk ot e iR omyfn by oiblns. .
disug(éma&e is%ﬁ;\;\ﬁalﬁﬂdéf?’r;{n A.atls!aleﬁhcﬁl lmireiaentows (o fin oBe gmhodiment the
-ray powaer Qi racti on S (€ €SS | egrees
rscgtardeveasifes obr o CoBSOrh A L Rl SR
Q £ r - -@ithetiil- @8fnonium hemi-
(R G B e padiar
napldhdléneat,5idisul foeaik svhicxguhitsitsed ldant the fplbayng characieristic X-ray

consistent with the Unjited St s Phar macopei a gener al
powgﬁacgfféq,ctigﬂ pg@lgsg?}(presseg] in degrees §b$ P 9

(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 20.4 or

4) 5.3,10.5, 15.8, 16.5, 17.8, 18.6, 19.4, 19.7, 20.4 and 21.7.

The present invention also provides a salt form (Salt Form A) of [2-(4-chloro-benzyloxy)-
ethyl]-[2—((R)-cyclohexyl-hydroxy—phenyl—methyl)-oxazol—S—ylmethyl]-dimethyl—
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,
152, 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,
22.9,23.3,25.8,26.5 and 27.1.
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diffraction (USP941) - see the United States
Phar macopei a Convention. X-Ray Diffraction, General
wae®s/0s@49>. United States Pharnacopeia, 25th BCI/GB2008/000434

Rockville, MD United States Pharnmacopei al Conventi on;
2002:2088-2089). I n an enmbodi nent of the invention,

the margin of error for X-ray powder diffraction peaks
(expressed in degrees 2Q is (0. 1). Figure 1 shows an
X-ray powder diffraction pattern of Salt Form A of

In tkIe éé tc# Ol %?(ﬂlz wder dlffractlon eaks (expressed in degrees 20) are
%11 ﬁ ? 5° ?—? éyc%ﬁ%xyl hydr oxy pphen(ylp- nmet hyl) goxazo
mealsuréd wsing tdptel X-diysrofithyal weanaftﬂngihmﬁl 5418 A. In the present specification

h ht hal I
unleissg&gﬁgqa}gpﬁnstggg &%SP%%% Snl;)r Ecg rzryopcm(%(r_l@ fﬁragtg)ﬁm B%aks gclaxpressed

in d?gn?%%efeﬁ% ddnkRfht Qﬂh%lﬁﬁféa Sihes PRI aBbpcYa fdiRra3 8RN X-ray

own rn Figure 1. I'n one enbodinent the present
diffiaBV@NIU SEO4DY owedb@Umt@chthteﬁ Fhann{z8apdia Eonvantipn.oX-Ray Riffraction,

Gengligi/ 'fo[‘sraq%gt%ﬁ n; gll rgz Z%q?ttesg}éw f({gfﬂéﬁ(l R)ZS@%/?A;%F%ER%? PYie R States

Pha{ﬁg 1o Péléihp@%@bﬁ&? 20022085004 H NAL A M el et b Ehetlﬁvéiltlon the

ow ng characteristic d-space values: (1)
mardiB. o3 erBr for 3514y puvatlel diffragion(Rpksl@xgres®d4n deprees 29) i, (0. 1°).
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, 5.0 4.8, 4.6, 4.5,

Flgu4r'e sﬁéf;'\g sn —ra} %wﬂé@&iﬁ?ﬁcnbﬁ‘ 8itdrh @ Sallk F6rnR MO [QQ& cﬁloro—
al't tor Form A) of [2-(4-chloro-benz

beﬂﬁ}ﬂbW)]e{fﬁ}QHQ( F@R)ﬂydbmxe/@ydrhyﬁ-pbwl -methyl)- oxaonS ylmethyl]

dlmﬁtgpff XIHH}?HH%L%HQ&? %g'na&ene }sg%ﬂnl tgi};ﬂgtgp?é/sgmﬂtﬂmalso

proﬂ@&j@sfalt%ﬁﬁ havihi an Xpalytppivie diffpadtion pgttéth aubstdotially g same as
d- space values: 16.8, 12.5, 9.6, 8.4, 8.1, 8.0, 7.7,

thatzhown & Bigugz 4, 6.2, 5.8, 5.6, 5.4, 5.2, 5.1, 5.0, 4.8,
4.8, 4.6, 4.5, 4.4, 4.3, 4.2, 4.1, 4.0, 4.0, 3.9, 3.8,
3.5, 3.4 and_ 3.3.1n an enbodi nrent of the invention,

In ofi8 kinbbdintenAthe prasentinhgmioatpeovidese saki fomy §3adl FarmeA poldgd4-
t hat does not ¢ A 2

chloro-benzyloxy)-ethyl]- PZ E( 5 cygilahexy hydroxy-phenyl-methyl)-oxazol-5-ylmethyl]-

dimethyl-ammonium hemi-naphthalene-1,5-disulfonate which exhibits at least the

following characteristic d-space values:
(1) 16.8, 8.4,5.6 and 5.4, or
(2) 16.8,8.4,5.6,5.4,4.8, 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.

The present invention also provides a salt form (Salt Form A) of [2-(4-chloro-benzyloxy)-
ethyl]-[2—((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,
6.2,5.8,5.6,54,52,5.1,5.0,4.8,4.8,4.6,4.5,4.4,43,42,4.1,4.0,4.0,39,3.8, 35,34
and 3.3.
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In an enbodi nent of the invention, Salt Form A has a
wat er upt ake val ue of less than 1% as neasured by the
WO p@sexdd i N mass determ ned by GVS at 80% r el BCT/GB2008/000434

hum dity and 25 0C. An enbodi nent of the invention
provides Salt Form A substantially free of other
physi cal forns. Substantialdy free of other physical
forms neans that at |east 90% by weight, e.g. 90, 91,
92, 93, 94, 95, 96, 97, 98 or 100% of the napadi syl ate

In an ermtﬁoncfn'ﬁeﬂt%f tahvalisa! §al réaf mls d0enARAC 12y h 8ty8tailetphase

resent invention may be prepared as follows: A
that ddes ot @n@eﬁn frater).

(4-chl oro-benzyl oxy)-ethyl]-[2-((R)-cycl ohexyl - hydr oxy
- phenyl - net hyl ) - oxazol -5- yl nmethyl ] -dinethyl -anmoni um
In arlbérﬂl%dilﬁeﬁtqg ARARDERRNEOAT FdmbAaS ulvaastaipeikd ivaneiot iass tah 1%
e

are react in a suitable sol vent é
as melisnhiddrythe triveraed momess defexmined PyAmdS gt 30 aelatiye hpmidity and 25
o~ SuUitable tenperature (e.g. 20 to 25 0C) for a period
~of tinme (e.g. 6 to 24 hours). Solid product may be
i soalted by separating the organic |ayer fromthe

reaction m xture and evaporating the sol.ven j el .
An egghedément of the invention prov1deg Salt Forr% A snﬁostantlal‘fy %re St Sthér p%ysmal

forrr%x§1gkgEagﬁa]?)‘tﬂr@?%%ﬁér%lwﬁtfgﬁhg mks(thfat F4& S0IRKY vetbhble. g.

90, 91X 82093, 5445706171, P8 di 1A% wf iemmpadisyiathenli isnaghat hyseead form.
1,5-di sul fonate as an anor phous solid. Aternatively,
soI id product may be isolated by addition of N heptane

The B??Jd\%‘é da‘i@?a@tt dfQhe Heddnt ifent BEmBEY ¥E YrePated as Folloved At rhednure of [2-

to stand, a further anount of dichl oronmeth
(4-chidttebenzaioely}- bthylﬂi[%{((R)ecy&bﬁlﬁhylsh}idrqxéfoph?ﬁﬂ-me@ﬂ) oxazol -

ylm%&l?—tdﬁgﬁﬁt | %r&]rggﬁfuggxt é‘amé c dang%%ggﬂhﬁleﬁg 1] %' ﬂ?ﬂfon-gtéedls%ahdrg Ralt are
reac{ea 1ﬁ 4 sﬁﬁi‘tﬂ’é Q)‘l@&ﬁ\ QﬂM)loromethane/water rmxture) and stirred at a suitable

L REGE m‘iﬁ%%r'rm.dtﬁ%%ﬁeﬁé%ﬁp”ﬁ%?y%@d"ﬁ%?ct
be 1s[o§ﬁ?cg f)i %{pér%gﬂ% fhe 0? ;Za‘gfépagﬂn(%ﬁe reactlon mixture and evaporating the

enzy oxy R) - cycl ohexyl - hydr
solvetto Fieddydude {h- &hloro-benzyloxy) -ethyl]- [2 ((R) -cyclohexyl-hydroxy-phenyl-

oxazol - 5-yl ne di n| um
metljyl)o-ongghﬁ%/gﬁ tﬁ']gl)jﬁj]éxy “&}gﬁfﬁn 5}”&5 %rgl paph %ﬁﬁ‘len@aipg]ﬁﬂaifgﬂ]a?e as an
amoﬁ%mF Qb1 *?\QQF%IHQHXI g:\fb&uc[t ﬁm@ (bB)lsdI@téd bﬂﬂ ed(d&helhyﬁm d])emane to

) -oxazol -5-yl met hyl ] -di met hyl - a nng

the Ileem0nnapdmrhaﬂ'b¢1 mixtaregs stifred 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-S—ylmethyl]-dimethyl-

ammonium hemi-naphthalene-1,5-disulfonate.

Salt Form A of [2—(4-chloro—benzyloxy)—ethyl]—[2—((R)—cyclohexyl-hydroxy-phenyl—
methyl)-oxazol-5-ylmethyl]-dimethyl-ammonium hemi-naphthalene-1,5-disulfonate may
be prepared by taking crude 4-chloro-benzyloxy)-ethyl]-[2-((R)-cyclohexyl-hydroxy-
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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di sul fonate (e.g. as prepared by the process described

herein above) and formng a slurry of the salt in
w@e®BomleYile, stirring the slurry until the sPaF/G$2008/000434

contains Salt FormA, and finallycollecting and drying

the solid. In one enbodi nent, the slurry is maintained

at anbient tenperature (e.g. 20 00 . In another

enbodi ment, the slurry may be heated to a suitable

tenperature and then cool ed back to anbi ent

colle&t@‘féﬂﬁ{ JAng theNolifr 'B@blhé/&hb{@dlﬁahﬂ; tHeGluTTyAs imainthimed at ambient
al ned” by dissolving cru

tempéraahé (F.9- Zﬂé’ﬁizylmnwmmmbrqm% therjurey,mey he hsatedipdy B
tempﬁr@ re ﬁ%(gﬁnpﬂ)épélﬁ(gﬁgc%otl 'a R SuI dedindl TR vafTe Ak F&‘m A may

ate in acetonrtril
be omﬁﬁ&d BYdishstving| |cr-ﬂd|eqlbl‘ﬂ@b-‘tﬂ:nsylbi@kﬂth!yll—[2?(2(R()1cyeloh@wﬂ-|h|ydroxy—

tesa le is in solution

0.5 to. 48 hours),
phengimetiyBroxeedt3-HpatRa- é@%&lﬁ&@%ﬂl%ﬂ%@%ﬂ@ﬁ%@%? dr e
A .e. until the sam le is in

dlsu}foé‘a%éf s Gkl e%%h Eihe 5%6%?%5??11 P ?lt?e tm?:ey% ohexyl - h
solutfhy Blaefivin-0.5 to 48 hours) and then cooling the solution to ambient temperature

nethyl) oxazol - 5-yl net hyl ] - di et hyl - ammoni um
(e.g.BBNE napht hal ene- 1,5- disulfonate and Salt Form A are

descri bed herein beI ow in the experinental section.

The napadi sylate salt of the invention has activity as
Furtieer pheprrmioesiof Ba;chiaropantylex) il iRy slehi-Redgre

t | udi VB
prengiagunt-grzor fopa FYE Gk B PG RRb e ephiRln TS )
drsuIMt&Mzﬂﬂ R Matecdesemyedierdin @aloedinwhd ¢xpetimesal section.

Include: 1. respiratory tract: obstructive di seases of
the airways including: asthma, including bronchial,

e B i A AR RS B s S eoded gl s

antichoEher ?I&dig@ﬁitdndaﬂrhga mttsohlhlnlc neceptor (VénM2awmdl Mé) antagQupgt, in
and o

all severjties, ther ses of
partinyiges MOUNMREITANSEES i GRTOTD SPRTCTIE oS ilh the sal
inclfllesease (COPD); bronchiti s i ncludi ng infectious and
e05|noph|I|c bronchitis; hysema; bronchiectasi.s
1, wptmmrﬁ iorsbsiuct e disateno the pigwaRy ingluipggasthga. including

d .o aspirin
bronpﬁlﬁﬁgﬁegrcl ? gﬁﬁgleﬁg}% &r sensid b !ivdu%é/db ﬁ‘ﬁﬁéetd' (?nclddﬁ’(@ sp

cryptogenic ng alveolitis,
and NSiATPahBbded) AdEdst-idduadd wﬂmm@t}amierfrmttﬁno gidspersistent and of all
sevecr:rglrersPlalng %Fct{e? gauasgg <I)f aqf“?agl haysfater—?esf)gnesgvaeggss ghromc obstructive pulmonary
disease (COPD); bronchitis, including infectious and eosinophilic bronchitis; emphysema;
bronchiectasis; cystic fibrosis; sarcoidosis; farmer’s lung and related diseases;
hypersensitivity pneumonitis; lung fibrosis, including cryptogenic fibrosing alveolitis,
idiopathic interstitial pneumonias, fibrosis complicating anti-neoplastic therapy and
chronic infection, including tuberculosis and aspergillosis and other fungal infections;
complications of lung transplantation; vasculitic and thrombotic disorders of the lung
vasculature, and pulmonary hypertension; antitussive activity including treatment of
chronic cough associated with inflammatory and secretory conditions of the airways, and
jatrogenic cough; acute and chronic rhinitis including rhinitis medicamentosa, and

vasomotor rhinitis; perennial and seasonal allergic rhinitis including rhinitis nervosa (hay
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chronic infection, including tuberculosis and
aspergillosis and other fungal infections;

weeowplodaad i ons of |ung transpl antation; vascul PET/GCB20d/000434
t hronbotic disorders of the |ung vascul ature, and
pul nonary hypertension; antitussive activity including
treatment of chronic cough gssociated wth
inflanmatory and secretory conditions of the airways,
and i atrogeni c cough; acute and chronic rhinitis

fevei}')ﬂ ﬁ%}%ﬁ??@gpéﬁé Abdtk %}rgiglﬁga%ﬁ&? HeRRi%hg BB EoMARA®BIdknd infection due

. . perenni a seasonal allergic rhinitis
to réspietogi sygeythil mirts, snfhenvg sarophdyisdinsiyding184BF) and adenovirus;

2. 2)841%5&2}9%@;% t.gfl%girgsg(lafégiltg \%ftgggPnpl{{%grﬁ%,ugsi{p%gé{}ﬁséﬁs?%ﬂrosis,

bothVbitsry a8kt WRR%S o GBF 1, ¢onddnital MeidRepl SARSErveédatland lumbar
alIS en%?/ll rus; 2. ZI2one aﬁ}gﬁ}ﬁoi ntgé: art h?i ts}i%des associ at ed

spondiylitis,cmdilore back amgl nesk paiat theninpiodd exshritisaand Mtidlsy diseapist h

rimary and secondary .t f ' . DL
s o BRI o S STR ror PR i
reacl @€ krtaieh HRGKITRAitialdiaptRd Rihtopattyh sépticsurtarids Std éthérsinfection-

di sease; seronegative spondyloarthro athHﬁ%né C

. : ) | ydj,
relatgd Lazthjg;satmgs aisbbang|disorders Hichap aitlbfe,rmélPiplﬁrlm 83% ﬁl{}gse and
arthritis an ' . ' . .hy -
pon st DL SR Rl tRenfeCagat e g
calcainh poR@hbiphstealifosidnedistasqrade calcaure ipatiss telbest tendaps bursal and

i ncl ud Potts' di d P : :
syncil TBAVBRROREbeel ottt S B e AT TG GPLge
systgrglrﬁt scldrddi€ hﬂHﬁHrﬁMé@%@&ﬁfa?s&é%ﬁ@ ldpud Brydhep@asdRs, aixed

cal cirumapatite related tendon, bursal and synovia
conhatfive tinakeidiepseReit etdiferdigased eqnnpeti viedisjuendisrase dpflpamgtory

S ren's.syndrone; s em,c scl.er.osi i 5 :
s SRS A S SR L B RE S Bl s et
arthGi89 HRGIdiYeididaalieidiageasery aptheltidahifWierset jorteiistribution and

connective tissue disease; inflammator i

; . : opat h .
assdcirt¢duriindeprorsy st BEYHNG fever aRdISFEHG fﬁ?@,g&msl; Vasculitides

. | | ai ot ¥ Rt hSecd . .
inc il T b e TG S, ECE b RO pOarteri
nodfd$a$ trﬁmbstfjdpwlpcaymeajsismidaﬁamnﬁylcmmg,ed with virabinfestipe.

ever _and its systenm.c conplicatigns; .vasculit.i .1s
hypeisensify I HgreaTions. €498 Obdihelé’:?ﬂfiipé’{ apOLRIRS; dQY PAC aﬂ%’ft‘défrjlug a?‘.“}cf?l
Medttifdeart fodtS MIR¥RIWRIE syrRtd i e lahe Fafilsal FRESRAN Fever, Kikuchi

~mcroscopic polyarteritis, and vasculitides associated

diseasd; lirug-imducddndrthetgiasntendonititidesnand myepahiesact i ons,

3. gpr ogil{zcggounlnlegt?\}e tz%?tge ;%%‘{o%’ﬁz% %}‘ ﬁ%cull&welgz@zfﬁisgﬁe% due to injury [for
example sports injury] or disease: arthritides (for example rheumatoid arthritis,
osteoarthritis, gout or crystal arthropathy), other joint disease (such as intervertebral disc
degeneration or temporomandibular joint degeneration), bone remodelling disease (such as
osteoporosis, Paget's disease or osteonecrosis), polychondritits, scleroderma, mixed
connective tissue disorder, spondyloarthropathies or periodontal disease (such as
periodontitis);

4, skin: psoriasis, atopic dermatitis, contact dermatitis or other eczematous dermatoses,
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,
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Medi terranean fever, Mickle-Wlls syndrone, and
Fam | ial Hi bernian Fever, Kikuchi disease;
waelewgoddiguced arthal gias, tendonititides, and PCT/GB2008/000434
nmyopat hi es; 3. pain and connective tissue renodelling
of nuscul oskel etal disorders due to injury [for
exanpl e sports injury] or djsease: arthritides (for
exanpl e rheumatoid arthritis, osteoarthritis, gout or
crystal arthropathy), other joint disease (such as
epidérgﬁoei%s\{fﬁﬁlﬁngﬁﬂrti%ﬁfarfﬁg&%@ﬂa,a@ds@ﬂitﬁfes,ttgﬂ_@ QFyRRERE Bthious
joint "'degeneration), bone renodelling di sease (such as
eosiﬁb‘;{lﬂ@ﬁpﬂgpdcm arBagahals-pditsre dakiness, Sweeryodionies yeber-Christian
ol ychondritits, scleroder .m xed cannect}ve tissue
Syndg@@éredlétp?mé BENOrBEr e Flétbsagﬁﬁzhég%‘%ﬁw iné’&blﬁtegi Vqi sease
pamgéﬂﬁﬁ-cﬁ&n%fs'l% Roihid 8dn-rfblandkiakink&atérant dtheaiogpistic
ermatitis, contact dermatitis or other eczematous
lesicter drap-osbksed disdrddes| inglading yixed Hingeraptionst i vity

reactjons;. phyto- .and phot.od LG
5. el SERus 0 o RR PRI b S poneRe poncavi
iritid: 3B Sl REREUSuRitiAChePiEa aupymhenerlegargitbres um

~skin sarcoid, discoid |upus erythematosuys, pe [
inflapemphiydisedepiatfecting the r@nsmflé@él}utﬁrlmlegmg é?ml%ﬁet%u >
ngi.ocedema, , vas By - ERShH fL,ANeous
Ophtz%@?lﬁ%psﬁfclolidggl,s’ %ifgg %éiclzsld@agfl fé%;vél,%l ?rfél}ﬂgap atter Eéﬂ%gl dness,
6. DuRLSinfesHvD gHaerglossbaringihitis seriadorgitisdocnphagiisy inekiding reflux;
multiforme; cellulitis, infective

Jut Ul bot . . ,
eosipephili¢; g@gpfe\p@’nt]ﬁamﬁqtgqﬂt@sgs’? r(?}lg{k glﬁ%&sco?@gbr}%%%g ulcerative
coli{]és? @5@'}113,3@{313@&%{ho%ﬁﬁkC@i!’seaaadnﬁhm boW¥SRhasine; ah@fiodnslated

. di sorders i1 ncluding fixed drug eruptians;
allergieseytgsh may apteeifacissemotemiremdhe guti(fos example dieragee. rhinitis or
ecz perennial and vernal allergic conjunctivitis; iritis;

@fferi or and posterior uveitis; choroiditis;

7. ABHSMNeHatIRIRORK AT av€oifimine] Alestotit ang vithls fibobsissind cirrhosis
affecting the retina; ophthalmtis including
of theyliysat dhelecystiis npangraafitis SOtAEAYSH QU nf ect i ons

5. SRR Rl R RO A o epho
synd@fiepeigtitit irichidirmpesnphani direic {intekstitiah g ystisis| anst Hunner’s ulcer;
acuiGioge SORCHERERS, FRER UL i) P apP oL Rpy pupldli: futvo-
Vag@gt\%cé?)bgﬂyﬁi ;s:;([rirg{a%% 'rﬁzgec];ﬁgéocéxsflg?g?lggodﬂh sRRSAd fetblie);abl e

9. allograft rejection: acute and chronic following, for example, transplantation of
kidney, heart, liver, lung, bone marrow, skin or cornea or following blood transfusion; or
chronic graft versus host disease;

10. CNS: Alzheimer’s disease and other dementing disorders including CJD and nvCJD;
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 peripheral 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
diabetic, post-herpetic, and HIV-associated neuropathies; neurosarcoidosis; central and
peripheral nervous system complications of malignant, infectious or autoimmune

processes,
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al l ergi es which may have effects renote fromthe gut

(for exanple mgraine, rhinitis or eczema); 7.
w@bwenvdiad . hepatitis, including autoi nmune, aPCDBEBRI08/000434

and viral; fibrosis and cirrhosis of the liver;

chol ecystitis; pancreatitis, both acute and chronic;

8. genitourinary: nephritisg ncluding interstitial and

gl onerul onephritis; nephrotic syndrone; cystitis

i ncluding acute and chronic (interstitial) cystitis

11. g e{dlf{' uﬁe Hﬁ&%{ea%}égﬁb?de?{‘ﬂcﬁlﬁfr@m&hﬁﬁ&bﬁ thgrbilitis, Graves’

pros epl mtis, oophoritis and salpingitis;
diseasel| Addisgi’ :ndltsd:ase, Rbptes madlits dilopatbis themehacyjopaenic purpura,

dysfunction (bot le and fe af t
eOSlrIfOéPé@t F‘W‘lsvaé}’ ngﬂsg’ gWF’ben i I@Fﬁ%dhpﬁdgs,y%fl }g?r%gx anpl e,
12. B&l@f@i%tﬁ@[{ﬁ tittPsh iaflakh@RRY or ie@athologicMeomponer; inblodmg

nmarr ow, in or cornea or follow ng blood transf ugl on;
acqumed ehmone defgmaf%' syedroms (A3RS). dgpsesys Sezarpsynggane, an

Felner | sease and other denenting dlsorders
Para???c? %HF%‘]‘%‘YB Und nvCID; anyloi dosis; nultiple

13. §«9;Jd§‘o’v9§éu$ara RfheRlefosid eatieting diel d@gomymwhctpmmhembmgmlmon
at heroscl erosis and vasculitis; r;l}éor art e S ludi
percnpdTcanuin m g a4 Byl iRtuding

myolﬁgrtp}e heiys aﬁn Seife mﬁ) {e 1?5’?(?}{ njues! aﬁlﬁcé}ﬁni@ ey viltis O4nd aortitis

ori g vi scer al aln headache
inclubigy mifévgive (for gﬁmpia byp’meluﬂtcai gasauhtaieyphmﬂers gtthg |prc§<a§nﬁf and

joint and hone S|n
peibgraie v One e s B3 M ShShn ul L " g nd
comﬁh@rﬂﬁth vRRke %}ﬁdoetl c, and Hl V- assoc:| at ed
eur opat I'es; neurosarcoi dosis; central and pfrl pher al

14. Demloggs tlsymeanvﬁcmmhma%ﬂcgﬁssnfdﬂdlﬁﬁm(lj%ﬂ“eaﬁ% t PGen
or au ess
panciegtic, ﬁ) (ﬁng 6P§) lél}k anﬁhgaq{x1 Pﬁrrg%rg ah {/ig%afi\@%ts Iafsfectmg
the }S?a:jr@\iﬁﬁ}rohvdl &tﬁ:h rgotﬁd wlﬁmwhrﬁldgmphopiohjf@mtws smm&; tSu@h as
1 dl opatni C ronbocyt opaeni e0si no
HOdE&slcSpﬁlrtd ron-Hodghin'p Gm y D %P&J ré£ e%%vgﬂﬂ%q g t&eatment of
met?sﬁ%{] i %TESe glﬁ tuﬁltonfafecﬁ’ﬂré&'ég ea'h§ pWath;ﬁibtlb R{AR6MBS; @AY, OF

conponent; 1 ncl uding ach|red I nmune

15. %ﬁﬁ‘ﬂr@m@@myal shued Coebaq dXB@S?,,prbcémsog;smogég:gaytr(gyﬁtgflgm
masfaorggftosw Crohn’s disease, ulcerative colitis, microscopic colitis, indeterminant colitis,

irritable bowel disorder, irritable bowel syndrome, non-inflammatory diarrhea, food-
related allergies which have effects remote from the gut, e.g., migraine, rhinitis and

eczema.

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

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-ylmethyl]—dimethyl-ammonium
napadisylate as hereinbefore defined, in the manufacture of a medicament for use in

therapy.
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par aneopl asti c syndrones; 13. cardi ovascul ar

at herosclerosis, affecting the coronary and periphera
w@reosdEsd on; pericarditis; nyocarditis , inflBCTraBR00$/000434

and aut o-i mmune car di onyopat hi es i ncl udi ng nyocardi a

sarcoi d; ischaem c reperfusion injuries; endocarditis,

valvulitis, and aortitis ingluding infective (for

exanpl e syphilitic); vasculitides; disorders of the

proxi mal and peripheral veins including phlebitis and

In thd Q&R{%@HQ}? "% pre # %ﬁﬂ:af;&? Phe/@ih "thBFpibaIsd ﬁlcﬁjalds "prophylax1s

conp catl ricose veins; 14. oncol ogy
unledsrbat a"fempeaflc ¢divasions Emt(he centiagy. I ﬂfb@ teEmpr t@?ﬁ%‘t’l@c

.. breast, | ovari.an, ti bowel and colon
therapeyybgally SgR\%H b&ﬁ&ﬂiﬂ%dﬁ ﬁr\??@ and mal i gnanci es
af fecting the bone marrow (including the | eukaem as)

and | ynphoproliferative syste such as Hodgkin's and
A furibor-aspaitlef HesnyepHph prayides ﬁémsmd@f tf%%?é%ﬁé?ﬁ% st rpymammal

suff%r%é%%q%i$6 élgnslgﬁft & Ei%%segsed?vﬁﬁﬁ%gm?ngé aHHPMEtermg to g rélammal in

araneob ronmes; and,
needdASLEPIrsH @S At Mlarabétalb‘ally Eﬁmtlvaanmusmfs[é (41@hkm b@mzslloxy)-

eosi nopil i C ga tro-enterit t
ethyﬂT[géa%)ecycmh@éyﬁmds@cycmwh el arsea iy e PR
ammon %% g%ﬁﬂdﬁgﬂ&e OAelrél Sefole/defihab! e bovvel di sor der,

rone, non-inflammatory di arrhea
foodrelated aIIergles whi ch have effects renpte from

The esoelan gl donEr it FBPr AR RERTE: Grspeionon

hydr%%y\ &)ﬂe |n‘i’é'tﬁ’yl %ﬁ@b’l @%Mﬂlel%tyf]}ﬂlﬂneﬁlgll—ammomum napadlsylate for use in
| ohexyl - hydr oXy- phenyl - met hy”- oxazol -

the tfeadnﬂﬁtoﬁyhmamhﬂtrmwm @rsayy diseasa{CRED) KWBE% féevefs%

ined for use in therapy. In another aspect, the
CO}qﬁ\'/enti on provides the use of

[2-(4- crlgro Peﬂzgloxy) ethyl]-[2-
N h - S
The blasrarsTtion RO AFOTHABRSY LTS cAbro B Ep s girelT L -
cycl?ﬁ&ly{] ﬁgdrok{/] tph@x‘?yl m@?gkﬂoﬁﬂ%ﬁm@thﬁdilﬁl@fﬁ?flhmfr@mme in

e ‘cont of th present speci ficati on,
napddisylate ahéreinbetapsydefaed dn itoinemitactugsrad sHedisgment for use in the

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

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 asthma.

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-

ylmethyl]-dimethyl-ammonium napadisylate as hereinbefore defined.
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unl ess there are specific indications to the contrary.

The terns "therapeutic" and "therapeutically" shoul d
wheoosondsy ued accordingly. A further aspect ofPE€TI6B2008/000434

i nvention provides a nethod of treating a di sease

state in a mammal suffering from or at risk of, said

di sease, which conprises adpinistering to a manmal in

need of such treatnent a therapeutically effective

anmount of [2-(4-chloro-benzyl oxy) -

In or etrgglu i g%n%ﬁ%hgw tleahfention RYhe erfReny treatichtydf)avoarar 0

i met hyl anmoni um n f)adl syl ate as
bloodb‘dra@imheﬁmh es dehj suitlingTdéenp iscwemplly fraiwateshingegydance with

rovi des 2 4-chloro-b
Stan(@fqmafmfi EI%%)prEat’le‘F 8%%?%1#/{\86&%231 composition.
phenyl - met hyl ) - oxazol - 5-yl net hyl ] - di met hyl - amoni um
napadi syl ate for use in the treatnEnt of chron

For thd sltcrvuanemt@ngbthqmpgut}p @es g'ggi@sq mm@ terrdpvidls o% gourse vary
with b{egtgggee%tj a?iﬂgmﬁ é%tu)nf thENfaBR &R QBirdd 8 Md ABor@éSAdicated but may
typlc[aﬁy Béfnf?t.'lila Qirie TR 100X Yg/leg toyd( mpRe( (R) -

cycl ohexyl - hydr oxy- phenyl - met hyl ) - oxazol - 5-yl met hyl ] -d
i met hyl - anmoni um napadi syl ate as herei nbefore defined,

The Ifalrl] %Fﬁéﬂ%ﬂg ftl?eC{n%rﬁlo?nfm%'S Hegiea 3BR WUt WSB geferhlebe

c roni ¢ obstructive uInDnarg di sease
adminGERRY inthel €droasf d phaamecreslhbdtletomyon hwhigh dlaceldr(4-chloro-

benwggﬂg@gﬁds Lﬁaﬁe‘?}%&\ﬁs@%ytgﬁgﬁ lpﬂgyh -oxazol-5-ylmethyl]-

dlmeﬁ%g @Klﬁ&ibmmé LR ate sk 1@&d1yﬂu) isai agokiabioty Iwmtlhtahyl ]-d
amoni um napadi syl ate as herelnbeforﬁ %d qm th
pharrrmcamxeammmmtam@raémantad ¢ epsrBFer (Y ERIPIERPIORedures for the

ele%‘ogt\?altn getpgpalf];i)‘gﬁsg atETPafb é'h GrRhESE0H rordY M dne Ard AbsEAMRA in, for

|ng chroni c obstructive

exarRplb TPRGF Y ceisaRs ETHE IREce O$ Dokagador mrT2asegns|. VL E- @@:’W;’
i'n a warm bl ooded ani mal, such as man, which conprises
ChupehiiH hivitesionagl48§- a manmal in need of such treatnent an

effecti ve anpbunt of

[ 2- (4-chl oro-benzyl oxy)-ethyl]-[2-((R)-cycl ohexyl - X
Dep@ﬁ@in@hﬁe thel maodet dfyald)mmxtaatmn, the pharmaceutical composition’ may omprise

di met h um na I
ot PR TR B S e
prefe¥E IR . 1036 7T0RBw! &iRT SRE lrkidr@ pief@ablyenim 0fl0d0 0w, of act1ve

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)-oxazol-S—ylmethyl]-
dimethyl-ammonium napadisylate in association with a pharmaceutically acceptable

adjuvant, diluent or carrier.

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

napadisylate with a pharmaceutically acceptable adjuvant, diluent or carrier.
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bl ooded ani mal, such as man, said ingredient is
normal |y fornmulated in accordance with standard
Web@shwaeut i cal practice as a pharmaceutical PCT/GB2008/000434

conposition. For the above-nentioned therapeutic uses

t he dosage adm nistered wll, of course, vary with the
nmode of adm nistration, thel3dreatnent desired and the

di sorder indicated but may typically be in the range
fromO.001 ng/kg to 30 ng/kg. The salt according to

The phHBraBRRIRAI RRMpEBYioREmUS 6 aOmiridtered vapidaiily (! fo the skin or to the
generally be adm nistered in the form of

lung ph@/pm@wso imthedoimp - 19 sreams, splpdonsy ﬂ)épenasmns heptafluoroalkane
n
(HFféf@ﬁ%?ﬁo i%‘l (ng% glé%rﬁfé l’)ell)l(l).’:ll 101}13 gpr oe))éz)llmg eefrc]){/mulrerlg%msyln)t}_l% glgglgr
devite lﬁxowdﬂmtt?é)y Thrbutlalet bykysmmozﬂl}u mgnbyp el s§thimistrafiow irj the form
i ngredi en is in associat
of ablg o SXERSVBRILOr o] SERHeSo P LIPRPRPTE FA e G the
formpcft%gﬁgllleﬁ&%rh haclb%ssﬁlb%cshbélﬂarfé@% RBR&tatb®or 8 rectal

eutical’ formulations are described in,

adnﬂn&ﬂtraemﬂlrpihe fofthﬁmmpcaMﬂe&ajrﬂansdﬁhealstl ence of Dosage
Form Designs”, M E. Aulton, Churchill Livingstone,
1988. Depending on the node of adm nistration, the

In argé}ﬁﬁc‘)@ﬁx%ivht GRS IS BRRAS tHel RAVERErdiR s ﬁiﬁnﬁfs&[’ﬂd(by&!ﬁhmlatlon In a
w (per cent by weight), nore preferably fr mO 8
er

furthepe@Oodiment tid acurm rrer CHED %mylsrqr%fhbﬁomf@ﬂ%
1nhafeﬁ dl;lge\és fr:rro r§1§¥ ({r% hbRBSe &1@13%9 ag be%fbr@éiﬁ hMBated

per ages by we based on
dryﬁm@rlm[@o& tion. The present invention aI so provides
a pharmaceutical conposition conprising [2-(4-
chl oro-benzyl oxy) -ethyl ] -[2-((R)-cycl ohexyl - hydr oxy- ph

Whe%na)ﬁlrraﬂ“ﬁfeFJd Via RiAzeba teyd LR bﬂe]ath@é fﬁgiéﬂ.’ﬁnt AAYRBhdHly be in the

ate in assocliation with armaceutically
rangé ©¢ &@hﬁ@’ Il @ueardj100@NAg, Ol tauiN0 |, Odetp rli()@@ pgThetq mﬂemg,loohto 200

further provides a process fo the epa
ue, phde aa@ é&ﬂ? éacr 1Qhpdst t4 nee 4O 1D &R Ez%ig?gﬂ) §, 5% 500 g,
4 t
5 o el 2 ol - hygr%%}gwe @ﬁﬁxé{?gg(@a%%lmx& 500 8y, 1910200
wg, Lo & 109 1 1039BD R LP0 to 5000 pig, 20 to 1000 pg, 20 to 500 ug, 20 to 200 g,
20 to 100 pg, 20 to 50 ug, 50 to 5000 g, 50 to 1000 pg, 50 to 500 pg, 50 to 200 pg, 50 to
100 pg, 100 to 5000 pg, 100 to 1000 pg or 100 to 500 pg.

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
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.

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.
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napadi syl ate with a pharmaceutically acceptable
adj uvant, diluent or carrier.The pharnaceuti cal
W@ o09p0%1ee ons nmay be adm ni stered topically (ePQI/GBR008/000434
the skin or to the lung and/or airways) in the form
e.g., of creans, solutions, suspensions,
hept af | uor oal kane (HFA) aerbsols and dry powder
formul ations, for exanple, fornulations in the inhaler
device known as the Turbuhaler(r); or systemcally,

Suit8bl8 camdérsodre ku el ifeH exbimlel, Bidtdss) giidsé, Qaﬂﬁlnoie irebdzébs, lactitol,
sul es, syrups, powders or granul es;

malq@t@f dichalogg, seeTaTen menpiieliana siapehy Heltarpatively th% Ebi?/l%h‘/ idridedor
com:fjgﬁlf(? “P‘%ggg §0at ?no%llllegl%% Qug hﬁg%@éﬁh&ﬁfré Hay aB6 bRy

mnrs e fornt of supp03|tor|es or
dispefised $ate mhard gdanriermpsnl@nm&ilcmtmmg the Wesiradvdont olbthe attive
active ingredient is adm nistered by inhalation. In a
compgiRter enbodi ment, the active ingredient is
adm ni stered by neans of a dry powder inhaler. The
i nhaler may be a single or a nulti dose inhaler, and
Andut&;r pbssitailityrie &t proaess it fuatlyl dyncbad\mefder imbaspberes Whigh break up

t d t h
oS S S 5 A SR g
resef‘xg)ut &F 2B0R B o fDinhAed fé&x@&?ﬂ: it kﬁbvﬂn 4s0thd G0fbubmlerVin which a
0.1 to 200 , to 200 3&1)0 1 to 100

dosmg llntt mq_r,@s the, de§1r¢ﬁbdqsg VHOT OIS (e ighal the gqﬂent5\7&{1@ng1@ Gystem
0
the %We ixbgledlellotoggg or é\’lf&lg tghoggg%sugstg%858 dely 6étptottﬁe g&%t

100 gg 10 to 50 ng, 20 to 5000 ng, 20 to 1000 ng, 20
to 5 20 to 200 O0.to 100 to ,50.
For pgsl 3@MminisHALios ¢he OmRsYH ngﬁﬁt S3pveryoR eggr?ﬁ ag%’éxetdow%n%i ?fguvam o

a ca.g'gedt for %Q%éﬁg 1aitg£l=, E&cﬁ%& B8bitd 0 ChahRitdION Sarthl, ok e)légﬂplb Ootato

po fornmul ati ons and pressuri zed HFA
starale rcomﬂtaxclnbr nmgloacrttmve celhgossdicsimativeag bindern dor qaﬁagnpke( gelatine or

poRigs sl 8l D09 B, B b1 BAEAG LR RS ctium
steaeﬂtalp@%trg@éﬂewl R Wi ga faln, has tiee IRS Sndmwheh aasmplnemmo

I'ess than 10 nm and may be susp ended in
tablfatso Heqqa@dttabﬁtﬁemreqw% (heisereasRBHaH dp dospriged above, may be

coatteﬂ%ﬁ %ent?alfé:({]su%pf &l%n%hlgﬁl}ﬁag c@ﬁﬂagqb ﬁfr & le gum arabic,

or exa el C acl e Sa
geldpine; Stalaainl gaidditardamalidayide. sﬁﬂtecﬂwuvekyetheaalq:b@nﬁa}{mqqa@ﬁe’dﬂoﬁ

ol yet hoxyl at.ed surf
su1trf1)ble %olymer )élssolved in a regl ﬁya\p(;latlle orgatnlhc 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
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
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
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pharmaceutically acceptabl e di spersant. One
possibility is to mx the finely divided conpound of
w0 b@siosoaent i on with a carrier substance, for eRENEB2I08A0434
nmono-, di- or polysaccharide, a sugar al cohol, or
anot her polyol.Suitable carriers are sugars, for
exanpl e, | actose, glucose, jsaffinose, nel ezitose,
lactitol, maltitol, trehal ose, sucrose, mannitol and
starch. Alternatively the finely divided conpound may
%&b thHoGe sKNed in
carb g IR AE LS RS R Aep RHBLANE G ORI TS Lick: S
art. containing the desired dose of the active conpound.
Anot her possibility is to process the finely divided
powder into spheres which break up during the
| i beineioaaEifeyaisAmpRy. hehe
The #HPFI?E% ‘%lﬁl{h gg{lﬂéémgﬁgeéggtehﬁvfggr of@ a mul tl%l\%se ?ﬁhal er,
Exarﬁplés &md@tmvdngﬁmnresl@mpmsaﬁed he Tur buhal er(r) in which

ing u rs t S -
Figofenhial i ISy eh GG T B S Erel g0 & 0 S phToxy)
i ngr&ﬁngﬁ ((mdctybloﬁéxwﬂywaty @eﬁﬁrmaﬁm)&umﬂéﬂyimﬂhﬁ]
ivere he patient. For oral admnistration the
conp«hm@dlycb{aﬁtrmﬁélllﬂrn\lﬂém1nél?hthﬁ9nao boAhshlieayewi t h an
adjuvant or a carrier, for exanple, |actose,
saccharose, sorbitol, mannitol; a starch, for exanple,
SynthesidbP [ S{AeElrobRn Yot VrathylD 2 kyl:h
daerl vat lve, a bllnderthfor exappl e, gel aih'hln

Ifonate

nagne5|un1stearate caIC|un1stearate pol yet hyl ene
glycol, a wax, paraffin, and the |like, and then
PnnﬁﬁﬁﬁDESHed into tablets. |If coated tablets are
requi red, the cores, prepared as descri bed above, may
be coated with a concentrated sugar sol ution which nay
GenSANER Rimen@il TRAREbEPrepMBliai A C, gel ati ne tal cum and
titanium di oxide. Alternatively, the tabl na gb
All readiions weie wr@eéwttlméﬁreanpaémmﬁ}ered?fé%P%dl s éPﬁ)é 3f§| qtherwise.
vol atil e organic solvent. For the preparation of soft

gel ati ne capsul es, the conpound of the invention nay
NMR% &dr wad oaired ohar Vaxamiphicy Inavy é@(ésgclgtremgﬁer wigh a 5 mm

et hyl ene gl ycol atin ul es
1nve§9@,§%§cﬁorg§r%{eégnagpe P)%)lge LOB%er% at Lﬁ)gclﬁglsz SrPRg/ iﬁﬁer Avance
DRRABY @pézﬁ"gﬁﬂeﬂl QHHEXS Ik BESe [d8tection 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.

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

60778). All solvents and commercial reagents were used as received.
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tablets. Also liquid or semsolid fornulations of the

conpound of the invention may be filled into hard
w@edoanyaieo capsul es. Liquid preparations for orBCT/GB2008/000434

application may be in the formof syrups or

suspensi ons, for exanple, solutions containing the

conpound of the tnvention, tthe bal ance bei ng sugar and

a m xture of ethanol, water, glycerol and propyl ene

glycol. Optionally such liquid preparations may

All &RRfcRhds &Qlkﬁhﬁh? AGagi6 eitfe(s)f Walhuvdre gualiels SHPLC, were obtained
saccharine and/orcar boxymet hyl cel | ul ose as a

astmmm@qiﬁwgesa@émwmsf@teﬁer exci pi ents known to those
skilled in art. The invention will now be illustrated
by the followng non-limting Exanples. In the

PKmE%@HEEE&iI&ﬁMﬁthOMAng Figures are presented: F|gure

ClS%QY@@—Ehﬁsgggldﬁg%r{glgqf) g:@?m | (P %etngsrlg col flm?l%\l’lEh f m paphcﬁe size).

cycl ohexyl - hydr oxy- phenyl - met hyl ) - oxazo
uv ﬁétgé/tlcina[tgaé ?‘]@ di met hyl - anmoni um hem - napht hal ene-
1, 5- d| sul fonate Synt hesi s of
r2- (4-chl oro- benzyl oxg) -ethyll-r2-((R)-cycl ohexyl - hvdr
LO/RYSRGRY! methvly - - .
oxazol - 5-yl net hyl | - di ni et hyl - ammoni um
The Méiid ChaghitbgraplineMasSSphictrusdopn 4.€/MNEB eyyateatsiveed:[ 11
General Experimental Details for Preparation [11 Al
reactions were carried out under an atnosphere of
C‘]S/t:é rgg}eg 1unI ess specified otherwi se. NVR spectra were
ed ‘'on a Varian Unity I nova 400 spectronmeter with
WatBrs P hVET S tHtet eStdve ket phiafd @S QIGNC 8. Opnmﬁéiggins Clipeus
operating at 400 MHz or on a Bruker Avance DRX 4
withspeot raotise size)elutiom withmn Wateler 0d %lfarmeq acd B: raicﬁtpélmle +0.1 %
resona(r}ce TXlI probe operating at 400 MHz or on a
fornpig geid ‘e DPX 300 spectroneter with a standard 5
nn1dua| frequency probe operating at 300 MHz. Shifts
are given in ppmrelative to tetranethyl silane. Were
Gra@iedUutTinse wer glopunlfmiad %y col um%hr omat ogr aphy,
"flash sili call'o refers tgg silica gel

0.00

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 Phenomenex Luna
3 um particle size), elution with A: water + 0.1% formic acid; B: acetonitrile + 0.1 %

formic acid. Gradient:



for chromat ography, 0.035 to 0.070 nm (220 to 440

mesh) (e.g. Fluka silica gel 60), and an applied
wEe@ssuie of nitrogen up to 10 p.s.i accel er at BCGI/GBRWAN00434

elution. Where thin | ayer chromatography (TLC) has

been used, it refers to silica gel TLC using pl ates,

typically 3 x 6 cmsilica ggl on alumniumfoil plates

with a fluorescent indicator (254 nm, (e.g. Fluka

60778). Al solvents and conmercial reagents were used

r Lved. Al nA9RReWwads cont aigggng a basic
Grac@%rt]trelg s), \A#lch were purified %v HPLC, were obtai ned

as0nbe TFA sabdt unl es§950t herwi s@ stated. Preparative
HPL% condltlé)%e S 39 ever se- phase colum (100 x

. nesi s um with 7 nmparticle size).
Uvydgt ectiomat 230 nmg LC/ MS Systens The Liquid
Chr omat ogr aphy Mass Spectroscopy (LC/ M5) systens used:
0 5GOMB nethdll 1 Waters Platfor®LCT with a

Cl ever se ase col (100 x 3.0 nm Hi ggi ns C i peus
?196 rrmpa?plcle SI?%', el utiosn wth A water + 0.1%

formc acid; B: acetonitrile + 0.1 %forrric aci d.

G adi ent G adi ent - A 0.00 1.0
Detegtios- M0HLE, 50508 M splieo Mowaian e 5 605498 5 o
MS 1omsg80ril'mgth%5 %lgérog}g}a} (&sﬁ@e@md negative ion)

Abbreviations used in Preparation [1]:
Aq = aqueous

DCM = dichloromethane

DMF = dimethylformamide

EtOAc = ethyl acetate

EtOH = ethanol

GVS = Gravimetric vapour sorption
MeOH = methanol

RT =RT

Rt = retention time

THEF = tetrahydrofuran

Satd = saturated

The following intermediates 1 — 7 were used in preparation [1] of 1 [2-(4-chloro-
benzyloxy)—ethyl]—[2-((R)—cyclohexyl—hydroxy—phenyl-methyl)-oxazol-S-ylmethyl]-
dimethyl-ammonium hemi-naphthalene-1,5-disulfonate.
Intermediate 1: 2-Oxo-2-phenyl-N-prop-2-ynyl-acetamide
O
NH
0]

I
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Detection - M5, ELS, WV (100 nl split to M5 with
in-line UV detector at 254 nn) MS ionisation nethod -
wEb@snyaspray (positive ion) LC-M5S Method 2 WAaPET/€B2008/000434

M cromass ZQ with a Cl18-reverse-phase colum (30 x 4.6

mm Phenonmenex Luna 3 nmparticle size), elution wth

A: water + 0.1%formc acid8 B: acetonitrile + 0.1 %
formc acid. G adient:Gadient - Tinme flow nL/mn %A

%8 0.00 2.0 95 5 0.50 2.0 95 5 4.50 2.0 5 95 5.50 2.0

0xa1§1 cgfr"_!ox@deo(@ Nég QSQﬁm@)B@Is%Gﬁ&cDIﬁ a—somontaf@henmlmqmcmmd 6.0 g,
1t to i n-1ine _UV_detect M5 i onisati

40 mmqlh@mi 3 dr@%@ﬁ Dh@mnﬁy Q549 o) a’ﬁl&e I%?ébtléﬂnl QX targ H\jas S Stirred at
RT f'é%%?ﬁ a}é% ?53§%nrlfm rérﬁo%rgﬁe:ﬁ’ﬁlé %Eir(rigtg I\qz\[fk %aé{reﬁglﬁ] @EM@QN@ (50 mL)
and @t Ryltiac ahat@]dt O °C.eA haxtote dyBopargyl amlmtzrz g 4Darpmg>i) and
trletl'iy(l).gzg:nle Elgp%%mﬁ \gfx,sn%ded cautloil-\l)-srly%tver a perloec{](gfJ 't & 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 HCI, sat. sodium hydrogencarbonate (aq.),
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 li ght 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.

310

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 (aq., 2x), then brine. The solution was dried (NaySOy) 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: Cvclohexvl-(S-methvl-oxazol-?.-vl)-phenvl-methanol

N

0]

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 witha 2 M
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Satd = saturated The follow ng internediates 1- 7 were

used in preparation [1] of 1 [2-(4-chlorobenzyl oxy)-
we@eiwglde - (( R) - cycl ohexyl - hydr oxy- phenyl - net hpd)/682@8000434

| -5-yl methyl ]- dinethyl -amoni um hem - napht hal ene-

1,5-disulfonate. Internediate 1; 2- Oxo-2-phenyl -

N- prop-2-ynyl -acet am deOxabyl chloride (6.1 g, 48

nraol) was added to a solution of phenylglyoxylic acid

(6.0 g, 40 rnnol) and 3 drops of DMF in dry DCM (50

b RBu cHibHE WRISetBYlickHe d1 (inL RI0 frmiolR The
SOlutmogc}ﬂghés%egnt \1/\l/as rermvled. he regi due was taken

ken .up
resulting deep YBIMW(sBDitioh Wwagndrredhat G YT fRrjabautadsmdirgg wiclptime a

0C. A mxture of pro I ' . 0
R e A e o
agaiPHE tréhtd¥edabfBusOf wik it narheniubhehlofidet soleions(sq. l Theweidture was

to warmto RT. Stirring was conti nue?ﬁf@gr 2.5 hthen . 4
stirragdeet &T for 0 mip theaslilktedenith wasr (hOahy o hRPGasks HCEUSRATHFC an

1M HA,.  sat . i 0 ) d with
th afnicptor 8 o AR U AL BECCRR AR FchPfpllse N tgted v
DCM hd §Rlcéabined@sgantnghaec wad heed @400 andsonepiraigl i pasgo to

from cycl ohexane to afford the produyct .as.a Jight
give HreowRdasprofeetywRich was tritgraged wile EE’:? fﬁ%‘i%fw%{&i (Q%Rt
Y2 | by, IR 3. Iogb V™.
Ylel%;} {;E?’]h%q_'%@%ﬁ%@%)ﬂ%&%@ﬁﬁgﬁﬁanoﬁe_ I]\/Et hane

sulfonic acid (10 g, 104 mmol) was added drop wise to
a solution of 2-o0xo-2- phenyl-iV-prop-2-ynyl-acetam de

Eg.giséﬁ&n&ﬁn&ﬂyﬂo@mn@y@%@egﬂ@ehxnmaummne
L) . € resultant solution was heated at 90 0OC

N. JtHe reaction m xture was cool ed and the

enpy’was renoved. The dark residue was partitioned
pet'ween DCM and water. The DCM fraction was washed
~1M HCO (2x), satd. sodi um hydrogencarbonate
i on (ag., 2x), then brine. The solution was dried
(NaZsdH4) and the solvent was renoved to give the crude
roduct . PULT i eat o ach W rmediate 3) (3.0 g,
A s s P L B A L PP e Pmedace ) G0 ¢

11.1Thins1)ad il Or dleldlotdbthape (XPuel.) was aeated withil-benapsucdinimi e (2.16 g,
i : 0 3 . .
12.2};3308 i@pﬂ-.c}vqugﬁy 51,%’4;12015%(%ne’%{%}lgr%gio%itri% (&1?‘5;1', P! rrlnmg'it)zl“ he

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
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 [MH].

Intermediate 5: Cvclohexvl-(5-dimethvlaminomethvl-oxazol-z-vl)-phenvl-methanol

HO /
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I nternedi ate 3:

Cycl ohexyl - (5- net hyl - oxazol - 2-yl ) - phenyl - net hanol A
wa@etosdam of (5-net hyl - oxazol - 2-yl) - phenyl - net PEFIGB2008/000434

(intermediate 2) (3.0 g, 16 mmol) in 32 nL dry THF at

0 OC under nitrogen was treated dropw se over 10 mn

with a 2 Msolution of cycl gbexyl magnesi um chloride in

di ethyl ether (10 nmL, 20 nmmol). The resulting deep

yel |l ow solution was stirred at 0 OC for about 30 min

A soﬁﬂ%k{%@ sﬂﬁﬂoﬁ{brﬁétﬁsﬁ o%aﬂ-ﬂ@Cylpby@b&mwghé@nmanah@nmmmlate 4)
. he reaction m xture was cool e
(3.2 80. mgmoi) mriEHF (@amém W@ameatg@ with ag Msobuion. szslh‘ﬁ“é‘gb’@fﬂme In
chl ori SO [

THF{4{ nli@%ﬁ.'n‘ll{n s%qunﬁﬁlchzjfor %ﬁ%&l#ﬁ%%@% f?\l/ n‘hﬁﬁ’t‘és alglgggactlon

rmxtgﬁrv@asslgﬂ@ af Rt %dexa[gﬂnt hitetheh garvotid Mvafﬁtemff/\aahhsbmletdh The
rine he conbi ned aqueous phase, was, extract %ﬁ L+ ween

flltrammccﬂt@t@dﬁlﬁ‘ﬁh@éu@d@é?ﬁSEfepﬁﬁ‘Qé]ée g e oo gﬁiﬂa

DCI\&H §H{ur al% a%e'ﬂ (f\c{ﬁn%k{ﬁ[eet uﬂbf{ ({)hQ‘hE bEARIcARRG Ws dried

| tered off and
(Nang )eéiad eVh alted& §%ord thBdil6 cdn@:MEﬁnN’BB heoli®: Rt 3.78 min,
! . Intermsdlate4
Ylel‘égﬂé thyI oxazol - | - vD- cycl ohexyl - phenyl met hanoL

LCIﬁss(%elfﬁda‘l)ﬂ(ﬁ%gy%hgr}ﬁ)%lﬁ([ﬁdmt hyl - oxazol - yl) phenyl

ntermedi ate 3 g, 11.1 mol)
'H NMR (oM SOEME 29 22, 61), 1wks1.74 Gat 4d), i KOs, 6H) 2.22 (m, 1H),

34585 2PDa0 90T (BTG B BT 27Fe L0 a7 o (3 1 72l 7 46

xture was heated to 80 OC for 2.5 h and then
(m, Jﬁf%d%d to cool to RT. Satd. sodi um hydrogen carbonate
solution (ag.) was added and the phases wer e

ted. T d
e R P P B
methHR61 GRERLIRAe §Y @aRi © vEé”téS@aYﬁsd bly pregaaibgSodyal Hl.C usmg a

concentrat ed ol.N vacuo to give the cr ug)l(?ép@od he
2503 0owm @hxralpaku AAfGORERR BRF &lw edm &1 fyf

s e & VA e B e A

heptiid Mﬂelad th 041,%2 Bietiyiamine 2t B5ML/B5R Thifirgt eluting enantiomer (Rt
I nt er medi at e

8.5 oy RERElgIE) amttqwh SR Be Y b PX 12l BRI - Rsthene!

Uk ke Qblid.
(Int{}g{%gira%rr%a?rg E gxaéol 2-yl)-cycl ohexyl - phenyl - met hanol
(Intermsd| ate 4) (3.2 g, 9.2 mol) in THF (40 niL) was

Intermegla%e 52(“' Jsf)‘ cvclohexv? ?% ﬁ gﬁ]lv&fmi%ioﬂﬁmwl(ﬁglhﬁgz-lbﬂ-phenvl-

methanol

NN
©>/¢}\\N\

HO™ = /

Yield: 0.73 g, 27%.
LC-MS (Method 1): Rt 6.50 min, m/z 315 [MH"].
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THF (40 nlL, 80 mmol ). A suspension fornmed after
stirring for a few mnutes. The reaction m xture was
WO edoB/02t14RT overni ght and then the solid was fPCT/6B2@8/000434
of f and discarded. The filtrate was concentrated under
reduced pressure and the residue was partitioned
bet ween DCM and satd. sodi gm hydrogen carbonate
solution (aqg.). The organic |ayer was dried (Na2SO4)
and evaporated to afford the title conpound as a

o i o LR i B 7o

1H), §H)1 édéAB@H)’l 3 (b, 14H) 6.82 (4 QH)S7.26H) 1H2 778 (aH) }7-964 (d, 2H)
, 5.90 (s, IH, 6.98 (s IH), 7.18-7.22
ppm(m IH) 7. 27 7.34 (m 2H), 7.40-7.46 (m 2H) ppm The
two enantioners of
cycl ohexyl - (5- di net hyl am nonet hyl - oxazol - Kd' phenyl m
The REtORNGQhidd draetiomeli @t d 03)min affardg)l (Recyclehegslh-@ted by

dlmethrg(?qggilagq%tv ;]agl%ééﬁgﬁyr)ﬁpqu— @anolz(?n(%ermedlate %5' s%l Wikl dolid.

tris(3,5-dinethyl phenyl carbanmate) i mmobilized on 5 mMn
S|I|ca gel . The col um mas eIuted Wi th 5@aetoq in
y 3 (éd] i %% e Bk

The first eluting enantl omer (Rt 8.5 mn) afforded
lcycl ohexyl - (5- di nmet hyl am nonet hyl - oxazol - 2-yl ) - phe
-net hanol (Internediate 5a) as a white solid.

met
nyl

/\?L%tee 5a:

_ xyI - (5-di net hyl am nonet hyl - oxazol - 2-yl ) - phe
Hoyl rret ang NYield: 0.73 g, 27% LC-MS (Method 1): Rt
mn, mz 315 [MH#] .1H NWR (CDCI 3) : SI. 12-1.39
'H), 1.62-1.76 (m 3H), 2.25 (s, 6H), 2.29-2.32
(m7IH, 3.54 (ddAB, 2H), 3.70 (br.s, IH), 6.84 (s,

o1he (t, IH, 7.33 (t, 2H), 7.64 (d, 2H ppm The
Ylelé"e%%n 3éi%tl ng enanti omner &/lRt* 10.3 mn) afforded
LC- I(/IB)(MEﬁtddoheRWS 48 3ain, m/z 315 [

BT ST Y s Ao e B 88925 o

1H), 3.54 (ddag, 2H), 3.70 (br.s, 1H), 6.84 (s, 1H), 7. 24 (t, 1H), 7.33 (t, 2H), 7.64 (d, 2H)
ppm.

Intermediate 6: Methanesulfonic acid 2-( 4-chloro-benzyloxy)-ethyl ester
?
'—ISl—O\/\ o /\@\
O
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
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.
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I nternedi ate 5b
(Rvcycl ohexyHS- di net hyl am nonet hyl - oxazol - I -yl Vphenyl m
werdvanodi4diel d: 1.04 g, 38% LC M5 (Method 1) : PEA/GB26H8/000434
mn, mz 315 [MH]. 1HNVR (CDC3) : 1.10-1.39 (m 7H),
1.62-1.76 (m 3H), 2.25 (s, 6H), 2.29-2.35 (m I|H),
3.54 (ddAB, 2H), 3.70 (br.sp IH), 6.84 (s, IH), 7.24
(t IH), 7.33 (t, 2H), 7.64 (d, 2H) ppm Internedi ate
;  Met hanesul fonic acid 2-(4-chl oro-benzyl oxy) - et hyl
t qutlon of met hanesul fonyl chloride (980 ni,
Ylel@ ég]r%fmﬁ in dry DCM (10 nL) was slowy added to a
'H NOAR @DCQ@ SED3 &oBHY,i 0T @h, 2H), 4.39 (m, 2H), 4.54 (s, 2H), 7.27 (d, 2H),
2- (4-chl oro-benzyl oxy) -et hanol (2.14 g, 11.46 nmol)
7.33 gh@Hlippsopr opyet hyl amine (2.0 nmL, 23 nmol) in dry DCM
(10 nL.). The reaction mxture was allowed to warmto
RT overnight. Water was added and the organic | ayer

InteltAGlige 2 d-OMhTRN)-ctioymetindrd chlogethellncr esi due v
purified by colum chromatography over silica using a
gradi ent of 0-20%di ethyl ether/cyclohexane to afford
the pure product.Yield: 1.87 g, 67% 1HNVR (CDd 3):
Bf\a/ba( ,374(m2|—|),439(m2|—|) 4.54 (s,
2H) , 7.33 (d, 2H) ppm Internediate 7:
I -(2- Brorm e?hoxymst hyl ) - 4-chl or o- benzene A m xture of

A miFRiB P gémaﬁ&mfem@%ﬂ 2eA é‘hl@ﬂbLKHnlebﬁﬂ)Ze}thWber ébyinediate 6)

ester (Internediate 6 and Lithi um

(1.3'bg.diml Rimn(ol). B4 1ghmzobr¢ma§mal)8q & 298&1@.9@ p fza‘etﬂ‘ﬁﬁ) (Ipgul) was
heat%ﬁ%&gﬂqxr aye rgﬁé}gt“fa VLA OO ERfas BAGH AR YEyhess #AShe

yness and the residue partitioned
resﬂﬁ@%‘&&ﬁﬁnm&tﬁe@h penetnd Waer. dlganganid ayerwasadriadr(MgbO4), and

d trated, and fi
conc R b0 PABAG B ENUEPIPEIPUSH ALY SR BHBS Hhareyelgerane
t f | our | |
(-3 St 5093?‘67%@“%%%%9?%%%%5 ¥ §°48“Ete‘°’ZH§’ !
Yield. 067 6178%2H), 4.55 (s, 2H), 7.30 (d, 2H), 7.32 (d, 2H)

H I\PI\F/)IQ (CDCly): §3.49 (t, 2H), 3.79 (t, 2H), 4.55 (s, 2H), 7.30 (d, 2H), 7.32 (d, 2H) ppm.

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

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

A solution of (R)-cyclohexyl—(5—dimethylaminomethyloxazol—2-yl)-phenyl-methanol
(Intermediate 5b) (0.40g, 1.27mmol) and 1-(2-bromo-ethoxymethyl)-4-chloro-benzene
(Intermediate 7) (0.67g, 2.68mmol) in chloroform (4mL) and acetonitrile (4mlL) 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%
MeOH/DCM to afford the product as a white foam. Yield, 0.68g, 92%

010
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I nternedi ate :

r2- (4- Chl oro- benzyl oxy)-ethyll-r2-((R)-cvcl ohexyl - hvdr
w@z0080damy | met hyl ) - PCT/GB2008/000434

oxazol - 5-yl et hyl i - di met hyl - anmoni um brom de A
sol ution of

(R) - cycl ohexyl - (5-di et hyl api nonet hyl oxazol - 2-yl ) - phen

yl -met hanol (Internmediate 5b) (0.4Qg, 1.27mmol) and

| - (2-brono- et hoxymnet hyl ) - 4- chl or o- benzene

(Internmediate 7) (0.67g, 2.68mmol) in chloroform(4nl)

and acetonitrile (4nm) was heated at 50 OC for 3 days.
LC-MB eMegadtli)oRt 817X boim, en/wai§3¢hﬁ1:entrat ed to dryness to

1 NBAR Gyt - i 01 T B h BBt o 3

3.88 E%%@gg@%)c(‘in 380 . @g Hrrnesnfﬂlﬁ}m.sl gsebﬁMﬁm@gAB’%R%%g%sng (m,

3H), 7.28- 130 8 JAH0 7(46\(s, 7)), 7.566L-2E) T m 3H), 2.31 (m
IH), 3.32 (s, 6H), 3.88 (m 2H), 3.94 (m 2H), 4.03
(br. s, IH), 4.54 (s, 2H), 5.17 (ddAB, 2H), 7.21-7.26

[2- (4(-£H1013b'_kenzzflog§7 Zth%ﬁ [(Z[WR’fﬁ@clol?ex‘i'ﬁhﬁémxlvtﬁ enyl-ifetliyl)-oRddol-5
vlmdtﬁzj-dimhﬂhy

el JON)-12G 1
xy- phenyl - nethyl) oxazol - 5-
yl met hyl | - di met hyl - anmoni um

Pre%%hﬁ&ﬂ pgpht hal ene-1., 5-di sul fonate Preparation FII A
xture of
[ 2- (4-chl oro-benzyl oxy)-ethyl]-[2-((R)-cycl ohexyl - hydr

A m%%/{% 8?@11 flﬁg O::ly n%ylgx%etﬁw [% r(#}gﬂ%yglr%hebﬁyé r?]ydreoxi' Offhenyl -methyl)-
oxad3l 361 difrb by BsmEatre b BN s ). EnmoD Intermediate 8),
napn;j@w(%'zls §iaongindspapar Mo 0gsg o8 dufon he Bk, and water
(2.8 %%ﬁ gfléd HoofhusBVARY Sf¥might. FeRipadae ((D. rﬁL)‘ﬁl&)ls wided and the

the m xture was stirred vig orousl%vg)r
mixtateawal sigredwigarbesdy. Qrastarding P elegrdpyemant ¢ ¥ Wpoil were

O

stirré ESWRT bR@night REGGHhPIL pretipitatidn af almhlteeS@dl Thie sotidevasgiollgeted
was collected by filtrati.on, Pﬁ?a (% W

by fibraticus &ashed it PENY aiates iy aRT QEehpEY

'H I\?{Zl@:’%@ggd %@E&:ttlr &férsgj(?rﬁi?l@@' the hérﬁl §a‘1‘te(2hleﬁtlo 8ktidninidn).

-hgdro

at1 on/ ani on Yi el 77%
Yield: 0.17 g, 77%.

LC-MS (Method 1): Rt 8.62 min, m/z 483 [M*].
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LC-M5 (Method 1): Rt 8.62 min, nlz 483 [ M+] . 1HNWR
(CD30D): d 1.04-1.37 (m 12H), 1.53 (m 2H), 1.64-1.76
W@ 20809149 2. 38 (m 2H), 3.03 (s, 12H), 3.46 (npCHEEB2008/000434

3.85 (m 4H), 4.52 (s, 4H), 4.70 (s, 4H), 7.24 (m

2H), 7.34 (m 12H), 7.43 (s, 2H), 7.52 (m 6H), 8.20

(d, 2H), 9.02 (d, 2H) ppm 2% 'Salt Form A" of

r2- (4-chl oro- benzyl oxy) - et hvn-r2- ((R)-cycl ohexyl - hvdro

Xy-phenyl met hyl ) - oxazol - 5-yl et hyl | - di met hvl - anmoni um
'HN cBﬁE’JB bl @nely (ar, Cﬂnﬁyllf%r(ai eH), 1.64-1.76 (m 6H), 2.38 (m, 2H),

B2 (4-Chi i
3.03 6x¥2B érgﬁo(m;f )3!5 Y ey (]§,| K, %&R)(s ! ODFXN! 58y Urag

o T BT U AT ) v

di ssolved in the mninmumquantity of MeCN at RT. The

soI utlon was heated and then a Io d t o, cool b ck to
meth%ff)gmdagbleg-vﬂﬁ vn"(ﬁﬁié‘éml %\ﬂnﬁbﬂmn? ﬁelhﬂﬂa%lzﬁl%len@flaﬁ-ﬂfduﬁonate

or—prouuct prepdr €d Dy

identified the product as 'Salt Form A'

B TP SR S S0

] MRS Afium AL -ngFRhMBAE S S- cﬁmﬁue gk pdvharei
yme%l{m llggtra vvenrle obt a?l gﬁetd on a Bruker AsiANI?ZIgZZﬁ o

abovsp(d@ﬂmgn@ﬂ%mmoﬂi)r‘emsﬂwvedmmewimgm@ﬁlaﬁ%pf MeCN at RT. The

solu SHE R T A ICTB 07 (BT 0k g ora ¢ §9fline soli

was ﬁﬁéﬂeﬂ offungidzed ublerdetaah i YieldaB3 2dg) 78%n mnaEBIStOIf prpdmp't prepared
A: water + 0.05% Trifluoroacetic . B:, ,acetonitrile

by this EuESEWes by KRPDhideridiéad; the prod actae§a %ﬁfmAGadl ent -
Time flownm/mn %A %8 0.00 1.0 90 10 0 8.00 1.0 10 90
9.00 1.0 10 909.50 1.0 90 10

Preparation [2]

General Experimental Conditions for Preparation [2]

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

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 mm), 3 pm particle size. UV detection at 210
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 90 10
8.00 1.0 10 90

9.00 1.0 10 90
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12.00 1.0 90 10 LC-MS Method: LC-Method as given

above. M5 : HP-1 100 MSD. Detection - API-ES, 5
w@omBNyele node. Preparation [21 A mixture of PCT/GB2008/000434

(R) - cycl ohexyl - (5-di et hyl am nonet hyl oxazol - 2-yl ) - phen

yl -methanol' io ( 1 eq.) and

| - (2-brono- et hoxynet hyi ) - 426hl or o- benzene (2 eq) in

2-propanol (5 Vol.) was heated at 520C for 164 h. HPLC

showed a conversion of 98% The reaction m xture was

evaporated to dryness to yield

[ 29.6@- chl or d-®enzyl oxyPP- et hyl ] - [8- ((R) - cycl ohexyl - hydr

henyl -

neﬁﬁ@@) oxazlof - 5-y|neé%&l]-dineﬁﬂyl-annoniun1bron1de.

The crude sanpl e of

[ 2- (4-chl oro-benzyl oxy)-ethyl]-[2-((R)-cycl ohexyl - hydr
LC-MX WA WRithod 9s-xazadova-M$ 5 HP-1100 MSD. Detection — API-ES,

yl met hyl ] - di met hyl - ammoni um br om de was di ssol ved in
positiiechdds: onet hane (4.98 Vol .) and a sol ution of

1, 5-napht hal ene disulfonic acid di-sodiumsalt ( 1

eq.) in water (10 Vol.) added at room tenperature over
Prep@aRSE fAd of 10 min. The mxture was diluted with

' onet hane (4.98 Vol.) and stirred for 1 hour at

roomtenperature. The stirrer was turned off and the |
A m&mﬂa ot (0)-SeIdberdl-(Gefinethytegaomethploxazid-2t ¥ phenyimiethanol

yer was added a 20 re of tertzBu
(1 eggt) ﬁ@} 1(@-@@0—@@{9xwth§[fl) Zélgkﬂ%ro e&ﬁ%&? 8&%62 %pa%@l (g Vol.) was
heat&f)e&@lzt’@ Rl ﬁ-ﬁ’L@ﬁ{ov@d%Qfoh%}s@ﬁ of B89#. The fdaetion mlxture was
ting suspension was filtered and the cake rins

evapmattdfd toEMnesQ tol FeMdP- (-chiorg-berg.yl qx(yaﬁﬂylle[@éﬁ%}ax%@eévl %Ydroxy-

prerp b ERpovEl ol RERk Fholl BRide Bk Ente sppl of
[2- (égiliggwyl%ﬁﬂlﬁé’th?'l? -[2- I((nRE)tcyclohexyl -hydroxy-phenyl-methyl)-oxazol-5-

ylmmyﬁ-dmmylma@um @DHF%WSOCH%S%VCC‘T‘P\31051%?@?%‘3‘%%?46\989@1 ) and
a so]&# Jf']f' F pr{ﬁgﬁf’%ﬁ%% ﬁﬁgﬂ’éﬁlg ?cﬁ!l s ?ch@ﬁl sﬁﬁx A |roRest 10(\'501 )

nomne Xazo phenyl - r net hanol
added goon8 Bé}hpetmmmesm pubal] @ wpemt Ehmmmree\gmmt%wb

dichiogomegpes gy ) AR T gt Qe R rg R e Was
turn?@&i‘f An@fhelfafi ok BtaEPbefore separation. To the organic layer was added a
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—benzyloxy)—ethyl]-[2-((R)-cyclohexyl—hydroxy—phenyl—
methyl)-oxazol-5-ylmethyl]-dimethyl-ammonium hemi-naphthalene-1,5-disulfonate. The
yield 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-salt (2:1 ratio of cation/anion).

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

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



15

20

25

30

0
benzyl oxy)-ethyl]-[2-((R)-cycl ohexyl - hydr oxy- phenyl -

wa byoBpoaxazol - 5-yl net hyl ] - di net hyl - ammoni umy IECT/G)I;2008/000434
hem - napht hal ene-1, 5-di sul fonate as prepared above in
acetonitrile(13.8 Vol.). The suspension was heated to
reflux and stirred at reflyg for 1 hour. Then the
suspensi on was cooled to 7Q0C and stirred at this
tenperature over night. The suspension was cooled to

e

susp&iéﬁﬁm@t bledtto aomaﬂm $tm'qdelt dtisi remp@fatmeosarom;htt The gyppension
nbar) to yield 'Salt |nedq
was ¢qsiled togpUBAYNPITAIYLS ?‘le 1@ %If Was e8 t% A3&Rdnitvile (1.4

Vol.} s dhca 59 R BFFARX ¥ & bath te erature of 40-50°C at 5-10 mbar) to yield
° )[%‘n(fr QE %‘?R cycl ohexyl - hydr oxy- pheni/6 net hyl ) -ox) zg
g

‘Saltl P&myAhéIHa:y}l@ld obitanreedoyl this repmyersion using 2 of crude [2-(4-chloro-
benz&);%nytggggt g @4@60 ohexyql-hyléilrgx%r[]p yla%er%&f}réx'a&ﬂ ﬂﬁ&ftl‘lﬁ]
d1me]cl§)5)anﬁﬁ&{1ﬁ‘lﬁ%ﬁh vlaphielhieRd- Nyl Al fopartab ylactkgzmbteRalyhis- 2136 g,

net ahnol is Internmedi ate 5b as described herein
94%above in Preparation [I]. An alternative preparation
of (R)-cyclohexyl -
( 5- di net hyl am nonet hyl oxazol - 2-yl ) - phenyl - net hanol , is
(R) cIﬁ)ﬁé}ly@(\@dlmethylarmnomethyloxazol -2-yl)-phenyl- metahnol 1s Intermediate 5b

cl ohexyl - (5-di net hyl am -
as dqq;yan%hqﬁgﬁ @pove in Pre:palrauony[ljBl Ann trtre?gat !3 p?e)](p%rza ion of YI@ C}pc?o%exyl—

R PR OOPRL B id. mhe et hanone 2

tenpe_rature of 0 5C, to which cycl ohexyl magnesium
chloride (1.3 eqg., as a 20 wwb solution in

(R)-SIHRREL @%hew@ﬁm%aﬁﬂmwkazat-zlve)asﬁenazl -hethianélh) . The

(TR Tab 53055, P e g, a4

L/kg) @AY eosled 4 enpecduetof Ges° 6, @@)aldycqul@xymnégneéw& ¢hderide (1.3

m xture was dose a 1
o 58 89 Wi Rgyolaiea ogiene A D oF e i el ity e
reacioR ﬁ{l%ﬁadwgs'l%aﬁéaQO 20UC WS 40aNRran@Xtifred heT) @i fohatdedsy Il h, at
acetate . The conbi ned organic |ayers were

whlcvlﬁpdmtcbmwtlhwmﬂ@ prod(15t ws t P&G)by 78be FRCHMRMPE s dosed
renpve di.s
10 8 GREOHT VA bit/S G Hael Goatghe g0 g7 1R od BhdsBewere
sepa%t@@ dnie abiGous ksREBRTRRedNgiR eflylutbiate (G’dr{bg)eﬂ"he combined
di ssol ution was attained (7000). & t|o was th
organgolapets eroBeshsd aritywaenRd Sh/Ke) éag 10700 alut Torated by
dlstllllatlon Ppe> 1?@%1%'5110 r3O°C) To the distillation residue acetomtrlle (7.82 L/kg) was

added and the suspension heated until complete dissolution was attained (70°C). The

reaction was then cooled to 0°C over 7 h and stirred at 0°C for at least 1h. The reaction
product (i)—cyclohexyl-(5—dimethylaminomethyl-0xazol—2—yl)-phenyl-methanol 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-
dimethylamjnomethyl—oxazol—Z—yl)-phenyl—methanol was separated from this racemic
mixture by chiral SMB chromatography on a Chiralpak AD column using acetonitrile :
isopropanol : diethylmethylamine (90:10:0.1) as eluent.
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pr oduct
() - cycl ohexyl - (5-di nmet hyl am nonet hyl - oxazol - 2-yl ) - phen
wQ beoseedianol was then collected by filtration H%/iﬂz;Bgoosm()MM
washed three tinmes with cold acetonitrile (1.65 L/kg).
Yi el ds achieved with this procedure ranged between
60- 70% and the purities achyeved were > 97% peak area
(HPLC) and > 97% w w (NWR). (R)-Cycl ohexyl -(5-
di met hyl am nonet hyl - oxazol - 2-yl ) - phenyl - met hanol was
separated fromthis racemc mxture by chiral SMB
, chr onat ographx on a Chiral pak AD co
A prapzedtionof Grdimet] yla@@pm@hﬁr%ﬁzﬂ-bﬂ P @PWI Wﬁn‘?ﬁ‘%ﬂng fﬁ%ﬁ%cnbed in WO
2007@2%?%& a5y el uent. 2A preparation of
aet hyl am noraet hyl - oxazo- 2-yl ) - phenyl - net hanone

i s descri bed in WO 2007/017669 (internedi ate 4).
Pre Preparation [31 CGeneral Experinental Conditions for
Ml on [3] are the sanme as for Preparation [2] A
Gene?!ll’ﬁ;&kﬁn@ﬁtal Conditions for Preparation [3] are the same as for Preparation [2]

R) - cycl ohexyl (5-di nmet hyl am nonet hyl oxazol - 2-
- met hanol 1 eq.) and d yi)-phen

A m%t%? 8§ (0% %@@W@%ﬁx ) Tt GEth R PoRSME 20R)-HRergttmettianol (1

was submtted to the foll ow ng\]
eq.) &rﬁnpez atdmkeethm;gnahylmec&mmfbeﬁm@(z @b &y #raropanol (5 Vol.) was
eratuyre) .over 1 hour, stir at 700C for 26 hours

Slﬂmﬁﬁg) E%@ﬁf‘?}@é’fmg BOSHESPERET S ni nut es. The conversi on

Heat 1§ 76*’@ gnam[ergﬁ: Seure) B@er! €IS, SO am’ oCUfoe 2vhsurs and then cool to
] evapor ryness (rotary evaporator at a bath
20°@ evméﬂanmues Gfhe40nv@EOTisghegirdity 9) and the residue

The g%xpﬁ{))rlf 1\6/]??9 H%QW%%E%&%@Q% E&?ﬂgss(( t%il\é%% aato;r & 4@ temperature of

pht hal ene
40- Sto8utf1oNi5cnB4) Bndlthe 3@idusrdisal vied {n d1chlq>r()m¢than@e(f3@rVqlg)7Tq the

solutias ?&%fsﬁaﬂ%@%&é%‘?@%ﬁ»@i%ﬁ@ g 350G 8t €0 im

wateg(ﬁ.f] '\Hﬁ’ %}ta't ﬂéﬁ?tdl RRAMTEERPALIAS HitufeOw asldifvatd w1tH'he
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for 10 to 60 minutes and then filtered. The filter cake is washed with tBME (2 x 3.46 Vol.)
and dried (rotary evaporator at a bath temperature of 40-50°C at 5-10 mbar) until a Loss
On Drying (LOD) < 2 w/w% is obtained. The material was suspended in (22.9 Vol.) of
acetonitrile and the suspension submitted to the following temperature program:

Heat to reflux 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.

The yield obtained by this preparation using 25.0 g of (R)-cyclohexyl-(5-
dimethylaminomethyloxazol-2-yl)—pheny1~methanol was 38.7 g, 78%.
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and dried (rotary evaporator at a bath tenperature of
40-500C at 5-10 nbar) until a Loss On Drying (LOD) < 2
worvMBIE4obt ai ned. The material was" suspendedPCTGB2®8/000434
Vol .) of acetonitrile and the suspension submtted to
the follow ng tenperature program Heat to reflux over
a period of at least 30 mingtes. Stir at reflux for 60
to 70 m nutes, then cool to 700C (i nternal
tenperature) and stir at 700C for 16 to 24 hours and
The ﬁlbll'aadb'ca\fné“d dthfsqaré’ﬁa%damfnglmb@ug of TRecylsipansiSon was

ered a |ter cake washed with acetonitrile
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er at Ire of 4 F I
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Catloﬁ)‘aﬁpﬁ ation u3| ng 25.0 g of (R)- cycl ohexyl (5-

di met hyl am norret hyl oxazol - 2-yl ) - phenyl - met hanol was

38_ 7 g,1278% The Vi eI d obt ai ned by this preparation

cvcl@%vﬁhﬁiroiﬁ%ehﬂ%emw dﬂwm:ﬁgmonium hemi-

correspondln to the hem-salt (2: 1 ratio of

na onaglid State Analysis of Salt Form A of
r2-(4- chI or o- benzyl oxy)-ethyll-[2-((R)-
cvcl ohexyl - hvdr oxy- phenyl - et hv

‘Salt-Foxazal prparedratcoyding t Prepagtioraliies tavted s EOIPY hal ene-
| ,5-disulfonate "Salt Form A" prepared according to
Preparat|on [2] was tested as follows. Instrunent

InstRehait IFetRilsKRPD - PANal ytical Cubi X PRO nmachine in 0 -
— O coniiguration over the scan range 2 to 40 20 with
100 second exposure per 0.02 increnent. The X-rays
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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
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
between 0.5 to 5mg. 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,
with platinum pans. The sample weights varied between 1 and 5mg. The

procedure was carried out under a flow of nitrogen gas (60ml/min) and the
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pl ane and then polished on an optically flat finish.

The X-rays incident upon this surface were negated by
wdBe@go@xt i nction. o DSC thernograns were neasRCEGB2008/000434

using a T_A Q OO0 Differential Scanning Cal ori neter,

wi th al um ni um pans and pierced lids. The sanple

wei ghts varied between 0.5 2% 5ng. The procedure was

carried out under a flow of nitrogen gas (50m /m n)

and the tenperature studied from25 to 300 OC at a

CORS{ APure 31l frd B 7B 6 2D0P(SatianOhfasGatelof 1MEraere increase of

m nute. o TGA thernograns were nmeasured using a TA

Q00 Cpemmoyteavi netri ¢ Anal yser, with platinum pans.

The sanpl e weights varied between 1 and 5ny. The

procedure was carried out under a flow of nitrogen gas
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met hod (40 to 90 to O to 90 to 0%relative humdity
(RH), in steps of 10% RH) at 25 0C. The nelting
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spect rumof 'Salt Form A is present ed in Figure 1.
"Salt Form A was Mcronised in a 50 nmjet mll, with
An BREBxspectpre oF (fadt Eorgoh” i§ EeSARted i%@‘glé‘iee]ssure 1.5-2 bar,
giving (90%yield). Particle size of the mcronised
mat eri al as determ ned by Malvern Laser Diffraction
‘SalWF&rlﬁn AI’ yvap M&ﬁmlmsfeé éde 50 was ja (dll) Yith ejpetonpreg{ude 5 par andggilling

) : 65
press i aBEh agins GRTbrepR T EQe SR bt AP et R Bl
detefhnird 2Y8Ras85a! dsenbitfh@onRAkH 8§ owieAfkiarwdsFRB,1) 0,77um:

d(0,5), 1,45 u: d(0,9): 2,65 um. An investigational evaluation of the deaggregation
properties of micronised ‘Salt Form A’ showed excellent Fine Particle Fraction (FPF

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

Biological Activity of [2-(4-chloro-benzyloxy)-ethyll-[2-((R)-cyclohexyl-hydroxy-
phenyl-methyl)-oxazol-5-ylmethyl |-dimethyl-ammeonium

The inhibitory effects of compounds of the napadisylate salt were determined by a
Muscarinic Receptor Radioligand 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
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-



>60% across a range of relative humdity (0-75% RH).
Bi ol ogi cal Activity of
WO 200849619 or o- benzyl oxy) - et hyn-r 2- ((R) - cycl oherg1/6B@B000434

xyphenyl - net hyl) - oxazol - 5-yl et hyl | - di net hyl - anmoni um
The inhibitory effects of conmpounds of the
napadi syl ate salt were det@dm ned by a Miuscarinic
Recept or Radi ol i gand Bi ndi ng Assay. Radioligand
bi ndi ng studies were carried out in Scintillation

(4- ClﬁBMe‘ﬁE % éﬁ%ﬁ{@?@ _cyBloRBtyl Uiy ittob§phgn 13 th j)-w 4205
scopol a . L@and cel | nenbragg expr essi ng

ylmethly#- dmmfhyl ammurnldtﬁp ebp MY kinding pdso )%8wh| ch were
coated onto SPA beads. Coated SPA beads were incubated
in 96-well plates in HEPES buffer with [3H -NM5 and M3
antagoni st at various concentrations for 16 hours.
Radi ol i gand bi ndi ng was then counted using a Wall ac
M crobeta scintillation counter.
[ 2- (4-Chl oro-benzyl oxy)-ethyl]-[2-((R)-cycl ohexyl -hydr
oxy- phenyl - net hyl ) - oxazol - 5-
yl met hyl ] - di met hyl - ammoni um di spl ayed aM3 bi ndi ng
pl C5oo0f 9.8.CLAIM5S 1. A salt being
[ 2- (4-chl oro-benzyl oxy)-ethyl]-[2-((R)-cycl ohexyl -hydr
oxy- phenyl net hyl ) -
oxazol - 5-yl met hyl ] - di net hyl - anmoni um napadi syl ate. 2.
A salt according to claiml which is
[ 2- (4-chl oro-benzyl oxy)-ethyl]-[2-((R)-cycl ohexyl hydro
Xy-
phenyl - net hyl ) - oxazol - 5-yl et hyl ] - di net hyl - anmroni um
hem - napht hal ene- 1,5- disulfonate. 3. A salt
according to claim2, which exhibits at |east the
follow ng characteristic X-ray powder diffraction
peaks (expressed in degrees 2Q : (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, 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
havi ng an X-ray powder diffraction pattern
substantially the sane as that shown in Figure 1.
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5. Asalt according to any one of claims 1 to 4, which
is an anhydrate. 6. A pharmaceutical conposition

W@ wpndding a salt according to any one of cl aP@EGB2G08/000434

5 in association with a pharmaceutically acceptable
adjuvant, diluent or carrier. 7. A salt according to
any one of clains 1 to 5 f@gn use in therapy. 8. Use of
a salt according to any one of clains 1 to 5 in the
manuf acture of a medi cament for use in treating
chronic obstructive pul nppan¥sli sease.

A salt being [2—(4-chloro—benzyloxy)—ethyl]—[2—((R)—cyclohexyl-hydroxy-phenyl—

methyl)-oxazol-5-ylmethyl]-dimethyl-ammonium napadisylate.

2. A salt according to claim 1 which is [2—(4—chloro-benzyloxy)—ethyl]—[2—((R)—cyclohexyl—

hydroxy—phenyl—methyl)-oxazol—S—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):

4.

(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) 5.3,10.5,15.8, 16.5, 17.8, 18.6, 19.4, 19.7, 20.4 and 21.7.

A salt according to claim 3 having an X-ray powder diffraction pattern 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.

8.

A salt according to any one of claims 1 to 5 for use in therapy.

Use of a salt according to any one of claims 1 to 5 in the manufacture of a medicament

for use in treating chronic obstructive pulmonary disease.



