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Preferably, the hydrochlori'de salt of the invention has an X-ray diffraction pattern characterized
by the following principal x-ray diffraction pattem peaks expressed in terms of 2-theta angle
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Preferably, the hydrochloride salt of the invention has an X-ray diffraction pattern characterized
by the following principal x-ray diffraction pattern peaks expressed in terms of 2-theta angle
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waf ers, | dfseBedudiogiaridei wllohthe nyentigesax: albmbe gytisered togicrih a§e skh8omes
or | i'‘pOSOMES. mAofROhMNE HerfbiGlbr fshsdfRSs Eghidai irieeieiopo foy As IMytbose ingipdedyels,
pol yvi nyl al cqﬂg{o%shmw rsﬁaaoﬁs, él'ﬁalng cirfimdni! Aueéneﬁmeepdraeeﬁﬁgfs, fodrR fiBx aiwp| e,
e

hydr oxypr opyl yl cel T'ul ose, roxyet hyl cel | ul ose,  or

cel | ul ose, orpaéfh??ef’%"F’B'p'B’P%%éEEﬁ%‘?Si %’é sp%ﬂ”éaﬁ%sr and; %'Pro%ﬁuésf?ﬁ?'g% E%Fsaﬁn%um
may be 5 i ncorssoreatsed Tyoigrbichidars (Hpleds Copt esitary ARG Yerl. WY petipatum, white
benzal konitgm gkbigiir, d@ceriBuiethtneplicat dnd nspyray gigdos Bereiatide brihureere thabh e

i ont ophor esi s &508mdh 88de OB Sxditie, PEHEHRES, AW (1), 9B By Sikdirtdnt MBrgamPctiRr
fornmulated to 9§§ i mredi ate and/or nodified rel ease. Mdified rel ease
formul ations 1%®1 ude del ayed-, sustained-, pulsed-, controlled-, -
targeted, or Phesgresanel apisalcgisistatien pRlendRiYeSC RY GIRTTIRIYRT 1 PTBIPNYFRS:

i nventi on mayphomptodsis) sechhwikdihargohictreadleneoreediieedab diowdatedt P} BisiectBuch
as cycl odext rigygagosui tabl e derivatives thereof or polyethylene

gl ycol -cont ai pi ng pol yners, jn.order to inprov ' | ubi i

di ssol ution r[g%”B‘?at'F'gs e ?'r‘éa%ﬁdlmr‘\nés?atﬁf' 81aa¥/§? ?’%Eﬂl%dﬁ f/tbg,ﬁﬁdﬁegfé%sétﬁgﬁ 'T"lsd%ﬁg/d f or
use in any of reepe Npeifesielvese Y PtABY dslud delRyRynPEtAnat Biied- gontrolled-

Dr ug- cycl odextagitad @0 ppbrexesd relbase. exanpl e, are found to be generally
useful for gl H@SAGRelBI HancARNEntasl BAnrHss bé adnhidlerédibia@SsallyBo biinhalation,

| nel usi on gngfgﬁqgaﬂf i'{\ pekys I::Paﬂdrfpﬁgp%ﬁl%%l%gasggnmg% efmpBh 4 AR Ve

to direct co exation wt , cycl ododrin nmay he used as
an auxi || ar y ‘BETPC 178 2 TR comEOTE gali, & SPPuBHTS b PEBIaBy e
Most commonl yphesmblidficholineh&E®e a gior geeydas Shhalpreor 45 (#h Berosah Gpray frogh@ pressurised
ganmma- cycl odexdntaings pufiX apRY Efofider Whtiehoyary abaisbousig élevir@fdrodynamics to

I nt tional Apnli cati, i 14d 172 susi 025 1&nand
V\?) SE?SSHZM ?Jﬁcgé@ngtcﬁﬁéﬂggb.!o?%d S WP Sr withfdt B/ udel 472 nyfleréragd fAbL&nak

it Lrable to adnni st c ' ion
o aotrve oo dairstprras gl 4258 grertiorire A gL (et def MR
particul ar di sexmepise aioptipsivedsent. fof expwpiRchiRgaR of HEo®EBbe of thée
present i nventieOPreéshibd toafaitr, FuMDE sPharavazel tor Gaulizo vpdaist a erigtion adr

| east one of ML&QNP ant}:lé’" %ngg)cgfﬁhehl){gﬁﬁﬁ QJJIQ;!}?SIQT f&%ﬁm‘p@f etﬁd_ﬁ& , aqueous

i nventi bn, may conveni ent be combined in the tormof a kit suitable
For coadni ni SEPEP 817 HeerAle COITBER (T OHE sl e & Spops (death b

i nventi on ¥onprivs esrpalntt) anesivent sehaly eptienalpEacirple 85 PE 3B HPERT: lens,
at | east one afid, vhinehyoemtains the hydrochl oride salt of the .
invention in agcardanceichby: bii8spbf6q Birhion, A8 &ueBBdR! if kros@B@ AR Y

tai ni id CPans. T Vi ,
P b ey S B S e B



or for titrating the separate conpositions agai nst one another. To
assi st co Jhe kit 35 typically conprises dire
adnlnlstrgybgﬂﬂégglhay be provided with a .so-called ne%%?ﬂg%0$8ﬁﬁé
adm ni stration. For exanple, an intravenous daily dose may only
require fromO0.001lng to 40ng. The total daily dose nay be
adm ni stered in single-or divided doses, and may, at the physician's
discretion, fall outside of the typical range given herein. 5 These

dosages are based on an averacE;e human subj ect havi n% er gst Q{iﬁa
about 65kg t GPIOKB!S CTREMHRG QFRIdasichet PRIl dY Ang. lid Pahichk MRS FURET IRhe
doses for subjuigotosessituds ermvehgpaticlésaighspraserrashiogieganisstion. cegpie dvisgich as
i nfants and td’éﬁsnﬁb‘sQﬁéde}’a‘or exampte, fréth ghi® @URHEGAEHRInRIhyIEMNGH), rb@étem’ emces

Qﬁge;)?o;ﬁyl { T ERIIRNN uod RGD Hiker bARGREAGRS b Al aeﬁtﬁ.n;faom biatdare

no
the presenf |'Hﬂ‘f@‘?'ﬂ°i‘49rﬁa" Pfh‘Ee HVGP%C%F‘H?‘?‘%E’WQ%{QDF "’\1 Ao ?f\elé’h?t'f’%ha'gr
coMposi ti ons peliemaoé modiensuah s0-dycnagethitelr aza@swm fleardto Nhalpgigse sRELOr
nore addi ti onghydtel€6aAPBULHErS oR GBS Hofohldatd) GreffabRdNE Iatief t0tHeL cLithid: @cipiatid ent

to obtaln SOWﬁoug@ae&a U%%Eieym tofdeS »nlrt@@ .w%{,a&stghwse@mwamlt such as

the treat nment si ol ogi ca re| evant s‘]%éa Ry ocesses
i ncl udi ng, but e splHpp ’H”'?*'B“’? fyse [S'ra ALK SRS ?"‘?CET YYRYN ey produce @

i nfl anmmat i1an,ﬁn(: Fiis) mayl doetaigfom {iavd 20mosbihehvdegrangrosalt effhe 'wyﬂfos Pfg A%uagery
synpt oms suc mna&ebéteﬂbmmmaﬁ Sary BdngMto 100yl A typicalfSmuisend nixe ceiprise thde
terns ' co- adrﬂ &baﬁoﬂcﬁt IP{Q‘ the Jv%o@mﬂh@&[%ﬁgenleaﬂ@r 'eﬁ\aﬁo@éﬁé's&ﬁ}ﬂ d?llande

with, referrl nﬁ A %de sal e i ny Eﬂcu|d‘(3)n (z:iepo

or More ot her™ %t}"%l @U?ﬂsc é‘fbé’?ﬁ'sbe " ée”d’pfe n%y and *does refer
to and incl ud@'YPthsé‘!nequObw ng: 20 simultaneous admi ni stration of such
conbi nati db oduitiydi=oaid, elichde neahd! 208 Idvdrgenihply endweeienessn duch [pe rsagseaiit ioc
agent (s) to a,RRkdneLiukD nﬁ@fb@ é?if!eot £ AAb4EE REmulaiHe Nof S v &S ARARIISfoAL! €
f or mul at ed tolg}neegnmnal nto a. |tn e dosage form which rel eases said
conponents at' &u ¥ AV Ne same time to said patient

subst ant i al | yFosTyatipds 521 dbaled alempsal administigh max besfﬁ'li‘ﬁ'atgﬁ)meri‘a‘f‘?%e gyer
hydr ochl or i demstikd teleade. usf, fortdaamilan PERA. iMorifierrdledsh dyraylelians iccludg deleyed) to

a patient Jon AE8EREIQbuel CANIRAL aiMBRNEHEIrtRIRMAENt S are fornul at ed
apart from eal%phocgsg Fdr{/ p&“%els ﬁB@E%@ae‘?&&@% dfo&Qa \Aﬁﬁmt\’\p&e@ﬂﬂ %%y%&ﬁ%f @t

substantial ly at1 ent q_iJ[F g i
conponents ar&"f é‘F"é’é%E‘é‘éff%? ’"EtﬁB%f’"ﬁ?ﬂ" Pifsy" poRrdRNSe T PRiOvnEons fpically
patient, seqamandgsidd adniniteriasmetered deve of ‘molictenigigingirera Ci0BnagP 10mg of the
hydr ochl ori deny@attion@d salt brehelifveRiad. TRNovaditkdadddosd MiRtypi@dLicicthagem (®)Imd 0 a

pati ten]E | rtsnet%%m% r@ﬁﬁ%{%@%@mm@&%ﬁ ﬁtgcgng%oamgere%se @sﬁﬂlyf&rmﬂe@td@ﬁs
apar rom ea er i1n epar re.
consecutive t{gWiég% oy e %yd?rﬁ?a?ﬁ'@ﬂ%”gﬁ aﬁt og S 'meng'?] 2 rr%'?'r&tmaﬁlrrveg étﬁé 2 {?
bet ween each afrisiiption pribhalgien. pEeEhBA h@&’FN”E%?PﬂS@H@%P‘?”‘&F@SI"@P'éﬁ’é%d
at subst ant i atolmuiathinf il nente is a1Erg pbvales aidchap bis BNddmindsterkd 36ing e Govemvivileal
adm ni strati oghé@} such conbi nation of hydrochloride salt of the

i nvention a%nd e IS e R <Gy A9 Ry m?ybeagﬁ%ls@@& ec@.g%se&ag.n@ f SahdEent

when such co PSS!

f or m whi ch r ePdEJE® oERFHAPEGHMBATERM!: 8" %ﬂ?r"aa CesALYST ip @Hﬂq’fﬁ?ﬁg%‘rppw ‘g‘ﬁ‘bon
they are concbutr®indslajlemation seybrustdssyppprepriaé.or over |l api ngly

adni ni st ered pdmbihiensS RMRcRNAGR agthifi€iRt@Nhat beREmURNEdSAIbE :rlaﬁiéd:a@d”lbnd/orQ

where each paftgjffz,?y%ﬁ@aeseamPﬁd%%gézdfog}\gu.a%béshﬁsm&hse@@am @il f LNt

route. therapeuti'c agents V\:hl ch may
be used |n?’scoFﬁﬁ‘Fﬂ‘a‘i1%9?‘%%‘%”?9%“%%&%&s) of formula (1), or

phar maceut i caleyhydrechimpdeadslt of Halinventiondeay aedefadninigtered. digeiyje ;iﬁet@ib“b prsear,
thereof, incl ygealy Rule ot BYpNE alRasSsel buFpdneich dr@oluthn (reigotonic, pH-adjusted,
5-Li poxygenas g’ter([%sahng) oS MR e8F S uie Rt biuRPXNIEAAIRInREIbY Al GnReas, 81 N

FLAP) anta
( ) g0 biodegradable {e.g. absorbable gel sponges, collagen) and non:bicdegradable {(e.g. silicone)



(b) Leukotriene antagonists (LTRAs) including antagonists of LTELI,
LTCA, LT 4, (c) H stam ne receptor antagoni st H1
and H3 aﬁb’%ﬁ‘%&%‘%(d) al - and a2-adrenoceptor agoni StP?:IhHEJG%JOEﬁ
vasoconstrictor synpathom netic agents¢for decongestant use, 10 (e)

short or long acting 112 agoni sts, (f) PDE inhibitors, e.g.
PDE3, PDE4 and PDE5 inhibitors, (g) Theophylline, (h) Sodium
cronogl ycat e, (i) COX inhibitors both non-selective and

selective COX-1 or COX-2 inhibitors (NSAIDs), 15 E') Oral and inhal ed
gl ucocort i codTRANS; WrRers. (ae5es BRI UHR P VaT U PLREFES SUch £F YRORE' fRogomes.
endogenous i.1#¥f belymeatsarhy ae obistd-ggd dpaviti acdumeyvinpelonhds inglif st @sid. a
(anti.- TNF-a) c3@R8t Soiyksd) Ad8ashe ARk IRetyRBiuRLd, HyGotyas)idetlicsg MLA- 4

ant agoni st.s, me(h oe lelcgslenmE ;' he%ﬁ?oﬁ%gt%hange E&?\}Fﬁ%’; ,@PE&Q&Q' ?élﬁ% 9'3"0 n(a9)be

InnunosuppreSS|ve trix ne I ot eases
(MWPs), (qf THERYR P&Fﬂﬁm' EP KEh #é&@ﬁ‘ﬁw"‘aﬁ‘ﬂﬂa‘ﬁoﬁ%& gmullips
El ast ase i nhinigy bley kg deffvelpd Rdemupoaress. A2a recept or agoni st s, 25(t)

| nhi bi tors ofrotiuRkdnE 8§ CaculbiblraCaditats hdyate RGhulRA ldO:FB:a:mTﬁﬂiate andfor

receptors, e. n%a.rg),e%qg&' J;d%ed (ryéaf«,&/qsm@fugg $nclie TaBEVNFKBs AN VRKed- -

| KK i nhi b| tors ators ne signalling pathyways such
as p38 MAP kichgled fragiot °k'?'?%?§’lé"e‘j **Agent s that can be cl assed.as
nucolytlcéoor anti-tussive, . ‘

The hydrochloride salt of the Invention may be combined with soluble macromolecular entities,
such as cyclodextrin and suitable derivatives thereof or polyethylene glycol-containing
polymers, in order to imprave their solubility, dissolution rate, taste-masking, bioavailahility
and/or stability for use in any of the aforementioned modes of administration.

15  Drug-cyclodextrin complexes, for example, are found to be generally useful for most dosage
forms and administration routes. Both inclusion and.non-inclusion complexes may be used. As
an alternative to direct complexation with the drug, the cyclodextrin may be uéed as an
auxiliary additive, ie. as a carrier, diluent, or solubiliser. Most commonly used for these
purposes are alpha-, beta- and gamma-cyclodextrins, examples of which may be found in"

20 International Patent Applications Nos. WQ 91/11172, WO 94/02518 and WO 98/55148,

fnasmuch as it may desirable to administer a combination of active compounds, for example,
for the purpose of freating a particutar disease or eondition, it is within the scope of the present
invention that two or more phamaceuticai compoéitions, at least one of which contains the
25 hydrochloride salt of the inventibn, may conveniently be combined in the-form of a kit suitable
for coadministration of the compositions. _ .
Thus the kit of the invention comprises two or more separate phamaceutical_compositions, at
" least one of which contains the hydrochloride salt of the invention in accordance with the
invention, and means for separately retaining said compositions, such as a cantainer, divided
30 bottle, or divided foil packet. An example of such a kit is the familiar blister pack used for the
packaging of tableis, capsules and the like. 1
The kit of the invention is particularly suitable far administering different dosage forms, for
e'xample parenteral, for administering the separate compoéitions at different dosage intervals,
or for titrating the separate compositions against one ancther. To assist compliance, the kit
35 typically comprises directions for adminisiration and may be provided with a so-called memory
aid,

For administration to human patients, the total daily dose of the hydrochloride salt of the
invention is typically in the range 0.001mg (o 5000mg depending, of course, on the mode of



30 (y) Antibiotics, (Z) HDAC inhibitors, (aa)Pl3 kinase inhibitors,

and, (bb) oni st s. According to t

i nventi on, |na'?on of. the conpounds of fornu?a (I)$§F$%ﬁgﬁﬂ$ﬁ¥ﬁ
antagonlsts, - 32 agonists, - PDE4 inRibitors, - steroids,
especially gluaocorticosteroids, 10 - Adenosine A2a receptor

agoni sts, - Mdul ators of cytokine signalling pathways such as p38
MAP ki nase or syk kinase,. or, - Leukotriene antagonists (LTRAs)

i ncl udi ng ant agoni sts of LT84 LTC4, LTD41 and LTE4, are pref
5Accor di ng tc?@ﬁ@ﬁﬂ?"\%@'rﬂ"ﬂﬁ'ﬁré‘ﬂt‘ﬂ“ﬁ‘f?“‘)”éd'Pr'B'l dest MBNOWE epHiR 8'8 Bﬁ%g’ of
fornmula (1) woi:Thekotet daiip Hesk e be panitisiered in sipale o1 Q‘s\meéﬂf’%@ﬂh’ﬁ! pay. at the

gl ucocor ti cophpfcRhscrdib)tali @.ﬁ&lﬁ%ﬂh@ﬁ/ﬁﬁaﬂﬁﬁg@ geércheredf f ect' s, i ncl udi ng
pr edni sone, prednisolone, flunisolide, triantinolone acetonlde

beclonethasone d| ropi onat e, budesoni de, fluticasone opi o
ci cl esoni de e Bl PYADACETS B?maﬂldzb%wi"%f‘g"eféﬁ“ﬁ b

particul ar Sa?lokmffwwcwtnemleMT baekle foaialetninerdses frapejgctsyiose weight fa"S
sal neterol , fQERAPHBFAbs, sichbdfEipiBlheanshyt heir salts. are further

preferred. It irs to be apprem ated that all references-
herein.to treatnent include curative, tlve h tic
treatment. THe H‘és"&?‘qab‘i‘?l%ﬂ°”b5\fﬁf"t§?i‘°?sd]e W@B’ﬁ% ‘P?{ Je rr}ere'?ﬁségacxgﬁt% ic

appl i cati dfis raltatihind nroptviactisyretoerth| or i de salt of the invention may be
put . The hyebapiloandtiteettabimenbf thdyeeskmineatisrothe hasctidride s ipf thet v

to interact wihh Qf" c&%o&tﬁaﬁ@ %@5\‘ é‘a’?ldaisto%r L%Q&’ a@@‘@m@néﬁbrﬁﬁliﬁ’ RO nife
t her apeutic

essential rol %Qwﬁlélﬁeretpﬁl.éac R FO?:%F 57 dmmsten?d to 6' papenl P \%b ﬁ s%#l%%%ac%{arl} he
of all manmal desired heraldyge g'qddqasg!t sugh £3 e [Heatmepk ﬁ@ewo;@ysqoﬁ@allme@g%glsease
i nvent i on 15el péeSed ifciddie, thyat ieakd tokii Wencisadrsticibn, i @idmmabor {id Aleay. (v)

conmposi tions kﬁ%ms&teuorf &y s;d:@ ﬁndlsmn&téh% shidh@a braRMdssieks, Bugreases,
di sorders, and COR I sed(?'ln trx'e YE\E.Arnln%s oc—ad];lrjlniswmlrn e%@?&r@rﬂ%érédh 131\/ ﬁ\ﬁknatlwpr e

specifically, fhe PrEIdRE™ AvEn | ori

salt of the |‘-f’f\9'eﬁﬁtf?"éfﬁ to ft\_e,my(ﬁgcé!ondﬁ sEth%f tPer '@?{“ﬁ’érﬁ‘d 8te ﬂlng% gt%eg erapeu c
di sorders, aragdnig Gritkrtieddnseamednd dose defdr foom indlede reddipvinsonsi sting of : 25

chroni c orggacut ¢ hiRBRERE M|§irbt%ﬁ bOddeh &ﬂﬁ@ﬂlbﬁofblﬁd)ébﬁbdtdelsﬁt of SHaeivEntion
al rways ObSt ructi O th%%}%gn% ngen}/§ ?on?patlenqm%%é L!)? Léa\{rr?enp [vhdh QLéhachFJngﬁél are

"ai rways di seases O esl| s, In

particul ar an obstTO¥aisd,/gaeger I"Wf? SihaRa 787 fg}f/"r%‘i'?sr 'ﬁffsgsegaé SFRIFEF S 5
nmenber sel ect ed f sdmatialy tigrseuptinonsddialignyy of chroni c eosi nophilic

pneunoni a, chroRi Guustantially simuttaneous administration of such combination of hydrochloride sait"of
25 the invention and therapeutic agent(s) to a patient in need of treatment, when such
companents are formulated apart from each other into separate dosage forms which
are taken at substantially the same time by said patient, whereupon said components

are released at substantially the same time to said patient,
+ sequential administration of such combination of hydrachloride salit of the invention and
30 therapeutic ageni(s) to a patient in need of treatment, when such compenents are
formulated apart from each other into separate dosage forms which are taken at
éonsecutive times by said patient with a significant time interval between each
administration, whereupon said components are released at substantially different

times to said patient; and

35 « sequential administration of such combination of hydrochloride salt of the invention and
therapeutic agent(s) to a patient in need of treatment, when such components are
formulated together into a single dosage form which releases said compbnents ina
controfled manner whereupon they are concurrently, consecutively, and/for overlapingly

administered at the same and/or different times by said patient,



30 obstructive pul nonary di sease (COPD), COPD that includes chronic
bronchiti y enphysenma or dyspnea associ at ed

associ at eﬁv%ﬂwﬁWD, ,COPD that is characterized by i r?g\;gg@lo%?l}g{?zz
progressive airways obstruction, adultgrespiratory distress syndrone
(ARDS), exacerbation of airways hyper-reactivity consequent to other
drug therapy and airways di sease that is associated with pul nonary
hypertensi on, 35 bronchitis of whatever type, etiology, or

pat hogenesis, in particular bhronchitis that is_a nenber selected from
the group \cor’f@?r%te‘;)cﬂﬁarﬁ?ayé’ﬁG‘Er@“'%‘?’??rjl’& ﬁ‘th’iﬁ%‘fsa%ﬁ‘tdg%Te&tr’%e otracheal
bronchitis, arach$ulpide dxeropiestsf ethes theepautin aoprds WIBIhaRRY IF £5ed In cePBTAsRSwith
bronchitis, deycdrpoune) bi Bmmulanfi)eei pikSacasitdiviatdepatty eats,hidrives, forms or
productive br, Blidnk BreresititRAY hASRGS HSm&ihs Flie®Bt 0coccal bronchitis and
vesi cul ar praonchitis 1 ast hma qof what ever. type, .etiqlo Qr

pat hogenesgs?a}i i mﬁé@%‘iﬁ&%‘%&?’* 'Q%Wq?{ﬁ%{%f“ﬁ%?geFE’sSe_Scmr'faé'ﬁtgper?te’%g}‘%c?ta 'ge]%g‘j? ig%m t he
group consi st rguietienerapiggisis §{TRAD inclerliig.2aegopipte ofddBnlntgs L3P+ BV 4T '
asthma, at opi{g Hitoneedptodagiganes inaidegd HastdHeegniapmaischi al ast hna,
essentli a! . aSt(ch_rm‘-’a El'&%r@§é&&%orﬁs%§dc@r§hi@to@§ﬁ1%mﬁ'@k{%%i@% decongestant

pat hophysi ol ogi ¢ di stur ances, 5 extrinsic asthma caused by

envi ronnental fdCtors, essential asthma of unknown or inapparent
cause, nof0at®pihet aknhading heoniethi tic ast hnma, enphysenat ous ast hns,
exer ci se- i Ndyg etheasiidra e.gAP IEB FEEA ahd FabES @ibieel hna, col d air induced
ast hn, occuggt.}h? %lingsthrra, i nfective asthma caused by bacterial,
fungal, protozoal, or 'viral infection, non-allergic asthm, incipient
ast hma, whee#) FHPAGP™SYHHPone and 10bronchiolytis, acute |ung
injury, brorit HF@Cichbiprs best noptselectixeand teippiive CBKI16T €92 inbhiteis IS enesi s,

i n parti cabary boanedineet aetsotichadoidss a menber sel ected fromthe group

consi sting ofy, oyl b OgbifiBEQNERE SEhaShdboen@imtnAlied eREQNChi ect asi s,
fusiforrn bronchi ectasi s, ronchi ectasi s, cystic

, _capillary b
15br onchi ect é'%i@,’"“HP{/”%W"%’EW&%‘F%&X%]33‘?{‘8‘ fol l'i cular bronchiectasis.
A still furt herAdeyractlegfe nfforpinasiopVLA-hendageidh al so relates to the
use of the hygrioshéeraids -re@btbr aothgohite, i nvention, for the manufacture

of a drugsfavinNgmandBeRsbagapi st activity. In particular, the
present inventi ontis copcgrr nsta{‘ h% eugsee(,\%%ﬁ he hydrochl oride salt of the
i nvention, orPdBPTOEA PEPASAREIES? 'St the manufacture of a drug
for the treat@etEhiin M Neapéhiprecpifpataedsts. 20 di seases and/ or

condi tli ons, i MParké enbitars, t he di seases and/ or conditions |listed
above. (s) ABndink IASEINEIESisist e present invention provides a
parti cul a?%y {'nlt eé.teét'urrl Bt hod to treat a mammal, including a human
being, w aB ERRE AR S o unt of the hydrochl oride salt of the

i nvention, orWCEBABESHRtPEAN dmapiRREePRISSS: BE&MER| y, the present

i nvention praviMesla@arspithd Nodlpathway, d.nikgirddttarmg net hod for the
treatment of @ NRLBCeRlRkind RethiRl any/tth28an aspRMPRhastdr §RRARHsEI ONS i N
a manmal , including,a himeo DeLng..| 0. partigular the di seases and/ or
condi tions Ii%t egan.a_f)ove, CONpr 81 ng’ adm dm nistering said manmmal with
an ef f ect i¥0e @ntylibieticyf the hydrochloride salt of the invention.

Exanpl e 1: (z) HDAC.inhibitors,

5- 13- ( 3- Hydr qxyipiPhesexiioazell di n- 1- 01- 5- net hyl - 2, 2- di phenvl - hexanoi ¢

acid 30 am djbb@é’ é%%ntl‘,ﬂ%iistge 0O NH2 .HCl To a solution of
543- ( 3- Hydr oxy-'p enoxy3 -azetidin-1-y11:5- et h¥1- 2, 2-di phenéi/ - hexanoi ¢
aci d amide (3.5g, Aodirginthe AresentisysRiiRgm PR S NRGRMRRHTE 8 YT BN Hol

sol ution i34 reBhetrgphisté,6. 3nll, 7.8nmol ). The solution was stirred at rt
for 3h then plgagpAsin-an i.ce bath for 6h. As no 35 precipitation was
noticed, the salution was concentrated under-reduced pressure to

12 ’

renove . ) .
- steroids, especially glucocorticosteroids,



sone solvent (17nml) and the resul ti ng solution stirred at it for 16h

to afford(%%gﬁé;ﬁ%,t ate. The 'suspension was filtered, pp@shRk s

nmet hanol dried in a vacuum oven at 40C to give

513- (3-1- 1ydr oxy- phenoxy) - azet i di n- 1- yi] - 5- net hy1- 2, 2- di phenyl - hexano
ic acid anide hydrochloride as a white solid, 2.559 (67%. 5 The
nmel ting point of exanple 1 was determ ned by Differential Scanning
Calorimetry (DSC) using a Perkin Elmer Dianond Differential Scanning
Calorinmeter. The sanple was heated at 20C/ minute, fromanbient to
300C, in a SOMEFBARETGPEIAMtm pan. The DSC trace is shown in

Fi gure 3. TheMprokipiseteyiogiarigneling paiveis st @s B3f MAP&npss sy HeRs®B Rer m at
218. 7C * ( onseteuttriedsldntadéalsts (HBABMstleing aXtabrmists Bi LITBY, &0 LOD., bstlTBd  The
powder X—raya,glp;‘ef ang]ction pattern was neasured using a Bruker-AXS Ltd.
04 pomderag<-ray di fractometer fitted wt an, aut | & ﬁ%'imll Sitr:
changer, & t het a-toFREI™9 'y BR PEFERY RPN SREHETN 8 %ee(gﬁﬁo T Gence &t t |
and a PSl) Vant ec- lglufetogieasisroidsTline PSEifsr enaled Preaipairsi'y r Vi SYLs by
nmounting on a | ow bgekgE eitndiegs, inticdny preifiene, prddiolmnen flumizalive. tidiiggolone '

speci nen was rotate ' | i b & |
(wavel ength ="1. 540%9%%%9!3;&%9@@&@%aréﬁoﬁ%,rge&om%glu?ézﬁﬁfog?é

strons) wth the
40kV/ 35mA. The anal %eégg%?“g"‘ﬁé?tﬁ??%ﬁg?mof h the gonioneter running in
cont i nuou# node set % agonigls icipdingdp errtFuleb AP eUiping hepR ey Bt wo
theta range of 20 t&inkerol ThRoEeASIHIUGE gaticeralsi S shown in Figure 1.

Resul t ant po@%@JﬁE%’pFe@eYregi ffraction pattern with intensities and peaks
| ocation (angle error is +1- 0.1 degrees) are shown in the table
1: Table 1 Angle 2-Theta Intensit Angle -Theta . Intensit 7.5 15.9
22 8 59.4. 9. 1 G55itigtobg amprgsinted thata]l references herein to freatment include curative, palliative

15 and prophylactic treatment. The descripion, which follows, concerns the therapeutic
applicatiops to which the hydrochloride salt of the invention may be put.

The hydrochloride salt of the invention has the ability to interact with the M3 recepior
and thereby have a wide range of therapeutic applications, as described fusther below, because
of the essential role which the hydrochloride salt plays in the physiology of all mammals.

20 Therefore, a further aspect of the present invention relates to the hydrochloride salt of
the invention or compositions thereaf, for use in the freatment of diseases, disorders, and
conditions in which the M3 receptor is involved. More specifically, the\preisent invention also
concems the hydrochloride salt of the invention, for use in the tréatment of diseases, disorders,
and conditions selected from the group consisting of ‘ .

25  chranic or acute bronchoconstriction, chronic bronchitis, small airways obstruction, and

emphysemsa,

« obstructive or inflammatory airways diseases of whatever type, etliclogy, or

pathogenesis, in particular an obstructive or inflammatory airways disease that is a

. member selected from the group consisting of chronic eosinophilic pneumonia, chronic

30 obstructive pulmonary disease (COPD), COPD that includes chronic bronchilis,

pulmonary emphysema or dyspnea associated or not associated with COPD, COPD

that is characterized by irreversible, progressive airways obstruction, adult respiratory
distress syndrome (ARDS), exacerbation of airways hyper-reactivity consequent fo
other drug therapy and airways disease that is associated with pulmonary hypertension,

35 « bronchitis of whatever type, eficlogy, or pathagenesis, in particular bronchitis that is a

member selected from ihe group consisling of acute bronchitis, acute laryngotracheal

bronchitis, arachidic bronchitis, catarrhal bronchitis, croupus bronchitis, drf bronchitis,
infectious asthmatic bronchitis, productive bronchitis, staphylococcus or streptococceal

bronchitis and vesicular branchitis,
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« asthma of whatever type, eliology, or pathogenesis, in particdlar asthma that is a
member selected from the group consisling of atopic asthma, non-atopic asthma,
allergic asthma, atopic bronchial IgE-mediated asthma, bronchial asthma, essential
asthma, frue asthma, infrinsic asthma caused by pathophysiologic distubances,
extrinsic asthma caused by environmental factors, essential asthma of unknown or
inapparent cause, non-atopic asthma, bronchitic asthma, emphysematous asthma,
exercise-induced asthma, allergen induced asthma, cold air induced a-sthma,
occupational asthma, infective asthma caused by bacterial, fungal, protozeal, or virél
infection, non-allergic asthma; incipient asthma, wheezy infant syndrome and
bronchiolytis,

» acute lung injury,

» bronchiectasis of whatever type, eficlogy, or pathogenesis, in particular bronchiectasis
that is a member selected from the group consisting of cylindric bronchiectasis,
sacculated bronchiectasis, fusiform bronchiectasis, capillary bronchiectasis, cystic
bronchiectasis, dry bronchiectasis and follicular bronchiectasis.

A still further aspect of the present invention also relates to the use of the hydrochloride
salt of the invention, for the manufacture of a drug having a M3 a ntagonist activity. In
particular, the present inventions cancems the use of the hydrochlon‘de salt of the invention, or
derived forms thereof, for the manufacture r.;f a drug for the treatment of M3 recpetor-mediated
diseases and/for conditions, in parficular the diseases andfor conditions listed above.

As a consequence, the present invention provides a particularly interesting method to
freat a mammal, including a human being, with an effective amount of the hydrochloride salt of
the invention, or a composition thereof. More precisely, the present invention provides a
particularly interesting method for the treatment of 2 M3 receptor-mediated diseases and/or
conditions in a mammal, including a human being, in particular the diseases and/or conditions
listed above, comprising admidministering said mammal with an effective amount of the
hydrochloride salt of the invention.

Example 1: 5-13-(3-Hydroxy-phenoxy)-azetidin-1-vl]-5-methyl-2 2-diphenyl-hexanoic _acid

amide hydrochloride
O NH,

a /3/\@
- |

To a solution of 5-[3-(3-Hydroxy-phenoxy)-azetidin-1-yl]-5-methyl-2,2-diphenyl-hexancic acid
amide {3.5g, 7.8mmol) in methanol (30ml) was added a 1.25M HCI solution in methanel (6.3ml,
7.8mmol). The solution was stimed at rt for 3h then placed in an ice bath for 8h. As no

1

precipitation was noticed, the solution was concentrated under reduced pressure to remove
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some solvent {17ml) and the resulting solution sfirred at rt for 16h to afford a precipitate. The
suspension was filtered, washed with methanol (10ml) and dried in a vacuum oven at 40°C to
give  5-[3«3-Hydroxy-phenoxy)-azetidin-1-yl}-5-methyl-2,2-diphenyl-hexancic  acid amidé
hydrochlaride as a white sclid, 2.55g {67%).

5 The melting point of example 1 was determined by Differential Scanning Calorimetry (DSC)
using a Perkin Elmer Diamond Diﬁeréntiai Scanning Calorimeter. The sample was heated at
20°Ciminute, from ambient to 300°C, in a 50pl vented aluminium pan. The DEC tfrace is shown
in Figure 3. The melting point was evidenced by a strong endotherm at 218.7°C ‘{onset at
215.3°C).

10 Powder X-Ray Diffraction Method
- The powder X-ray diffraction paitem was measured using a Bruker-AXS Ltd. D4 powder X-ray ‘
diffractometer fitted with an automalic sample changer, a theta-theta goniometer, automatic
‘beam divergence slit, and a PSD Vaniec-1 detector. The sample was prepared for analysis by
", mounting on a low background silicon wafer épecimen mount. The specimen was rotated
15  whilst being irradiated with Cu Kal1 X-rays {(wavelength = 1.5406 Angstroms) with the X-ray

) tube operated at 40kV/35mA. The analyses were performed with the goniometer nmning in
continuous mode set for a 0.2 second count per 0.018° step over a two heta range of 2° {0 55°.
The measured pattern is shown in Figure 1. Resultant powder X-ray diffraction patiern with

intensities and peaks location (angle 20 emor is +/- 0.1 degrees) are shown in the table 1:



12.4 19.5 14.2 32.0 16.6 19.7 100.0 33.6 18.6 20.1 20.9 34.8 12.6

20. 3 35. 4 \35.0shésds 21. 3 280 38.4
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Table i

Angle Angle

2-Theta | Intensit | 2-Theta | Intensit
. v % o v %
75 15.9 528 594
9.1 55.6 234 659 .
11.2 425 24.1 50.9
13.7 65.6 245 25.5
13.9 21:8 250 14.6
14.2 55 2538 17.0
148 .| 406 265 21.2
153 | 270 276 18.4
16.2 292 27.7 16.6
164 | 231 | 283 | 281
17.7 14.1 295 17.8
18.3 64.1 30.5 14.2
19.0 36.7 309 35.1
19.3 52.3 313 12.4
19.5 14.2 32.0 16.6
197 | 1000 | 338 18.6
20.1 20.9 348 12.6
20.3 354 35.2 14.2
213 28.0 38.4 15.8
215 18.7 39.1 13.4

218 | 609 40.9 14.4

Crystal Structure Determination by Single Crystal X-Ray Diffraction

15.8 21.5 18.7

13

PCT/1B2008/000622

The crystal structure of Example 1 was determined by Single Crystal X-Ray diffraction at room

temperature using a Bruker SMART APEX Single Crystal X-Ray diffractometer and Mo Ka

- - e - N - 1
radiation. Intensities were intergrated' from several series of exposures where each exposure

covered 0.3°in @, with an exposure time of 30 s and the total data set was more than a

hemisphere. Data were corrected for absorption using the multiscans method. % The crystal

structure was successtully solved by direct methods using SHELXS-97.% in Space Group P22

12 1 and refined by the method of least-squares using SHELXL- 974

1. SMART v5 822 {control) and SAINT v6.02 {integration) software, Bruker AXS Inc., Madlson

Wi 1894,



39.1 13.4 21.8 60.9 40,9 14.4 Crystal Structure Determ nation by
Single CyshahgzBpy Diffraction 5 The crystal struct ge@gdoodmpan! €
1 was determned by Single Crystal X-Ray diffraction at room
tenperature using a Bruker SMART APEX i ngle Crystal X-Ray -
diffractoneter and Mo Ka radiation. Intensities were intergratedl
fromseveral series of exposures where each eXposure covered 0.3 in
(6, with an exposure time of 30 s and the total data set was nore - -
than a ' hems Data were corrected for abs %i usi ng the
nul ti scans n8t Bs'ﬁ‘@"’é‘rf?&a&?g T@O‘g‘te?*'ﬂ'b?fﬁfeéd?ff%??rgﬂ% e@*}fhﬁ'ﬁrfc sol ved
by direct netunigasity oisiorigoeBHERXBasT orGhd metild atie HCGPleasipg. Roia Sy Al -
refined by tRhgsget hod of Ieast squares using SHELXL-97.4 1. SMART

v5. 622 (contr, on) AXS
Inc. . Medi soa%f% o0 il BRI, 00 xS R By BT K
correct i ond ofcenann 1988848 Hata, G M Shel ddck, University of

CGot ti ngen, 1995F1Eq.19a$7eﬂrﬂmﬁmfmewrhﬂbtmdntemr n@é@l%@bﬁh@qﬁGM@fi‘&f@VsL 1995,
A51, 33-38). gottingen, GermanliEbofSei@ke oPp.Ogram for crystal structure
solution. G M Sheldrick, University of G6ttingen, 5 Germany, 1997,
rel ease 97-2. 4 SHELXL 97 Proramfor crystal stru ture

refi nement . i Bowder }X:R: fiog P ILon
rel ease 978 2.strycture Cal cul atl on of the Powder X- Ray Diffraction

Pattern fromy Qr?glegémgtﬁe Jntegt¥§$n§e calcﬂ:lgteﬂJnUlﬁé Lk cnd@ SBREEES EdtGle 1

M ative intensities were calcu m strycture
of Exanpl e 1% H§ A x"ﬂ?@‘f’qr&ﬁ‘?‘%ﬂ}dé‘?"d% #P&%‘?’Gr}ﬂé Wﬁﬁﬁ%ﬁ CAccel rys
M5 Model | i ng Fesiesnsdirouiati8n Bfame@smetehent si nul ati on par arret ers were:

Wavel engt h —v&avaégﬁﬁﬁm&éaku)w Pol ari sation Factor = 0.5
Pseudo- V0L|gt FPransaEion%a&oq 350-01, vV =-0.001, W= 0. 002)

Pseudo-Voigt Profile (U = 0.01, VvV = -0. 001 W = 0.002)
The calculated pattem represents that of a pure phase of Example 1 since it is denved from a

single crystal structure. A comparison of the measured and calculated patterns is shown in
Figure 2 and demonstrates that the bulk is represented by the single crystal structure. Shight
20 discrepancies between peak intensities can be attributed to preferred orientation effects is the
measured pattern. Figure 2 shows PXRD pattems of Example 1 (TOP: measured pattern

BOTTOM: Calculated pattern from the single crystal structure)

25

A suspension of 5-[3-(3-Hydroxyphenoxy)azetidin-1—yl]—5—methyl-2,2-dipheny1—hexar:enitrile
{6.169, 0.38mmol, 1 equiv), t-amyl alcohol (1.8mi, 12 mifg) and KOH (0.41g, 7.26mmol, 20

30 equiv) was heated o 80°C for 2d whereupon HPLC showed completion of reaction. The
reaction was cooled to ambient then partitioned between water and TBME, the aqueous layer
was acidified to pH 8 with ag HCl, layers separated and the organic layer concentrated to afford
5-[3-(3-Hydroxyphenoxy)azetidin-1-yl}-5-methyl-2,2-diphenylhexanamide as  a colourless oil,
0.11g (68%).



The calcul ated pattern represents that of a pure phase of Exanple 1
since it iwodglsid@defroma single crystal structure. A geQiRafuk/sfb0f
the nmeasured and cal cul ated patterns is shown in Figure 2 ang
denonstrates that the bulk is represent&d by the single crystal
structure. Slight 20 di screpanci es between peak intensities can be
attributed to preferred orientation effects is the nmeasured pattern.
Figure 2 shows PXRD patterns of Exanple 1 (TOP: neasured pattern

(BOTTOM Gal el atedl patdier n f 1QmLNe, ] 1 165 Y55 Bl 45406, 21,

Preparation 1.

5-1343-1- 1ydr%§wﬁc§ﬁ(§h8‘$&/}é%§q(fdl?Wlﬁfkﬁﬁfﬂ@@ﬂ%ﬂ r?y%”?stm aﬁbﬁéWF%@x%am d

e 25 A suspRrsiz@En1f 7.19-7.39(m, 10H); LRMS ESI miz 445 [M+H]"

5%3 (3- FNdroxyphenoxy)azetldln 1 y1] - 5-met hy1- 2, 2- di phenyi - hexaneni tr
ile (0.16g 38 I Ly | {0) and
KOH (0. 41g° 7* 25 BATIRE g%s er eupon
HPLC showed cosap e@mon of Lood The reaction was cooled to

anbi ent then par i ane t gsi wat er and TBME, the aqueous | ayer
was acidified to Wth aq |, layers separated and the organic

| ayer concentr at o afford
5[ 3- ( 3- Hydr oxyph&noxy) azeti di n- 1-y1] - 5- et hy1- 2, 2- di Phenyl hexanam de

as a col OUI’| e@%?g,laﬁ%%@ id G é m)/%mua]apan'gne %(uﬂ QMQDSQ%;&LM%en was

1.10
3653, 880 Wiy, B Uusopi s LS TR paE BRI peEg, Mk

2H), 6.45-6. BE(Bm[noi,’]_]-B;quw) then DL-methionine (40.6g, 2?2mmol 3 equiv) resulting in a solution. The

10 solution was stired for 3d at ambient and 1d at 30°C before adding further DL methionine
(5.42g, 36mmol, 0.4 equiv) and maintaining al 30°C for a further 2d whereupon HPLC indicated
reaction completion (<5% SM). '
The mixture was diluted with i;F'rOAc {400ml) then with care water (400ml}, The [ayers were
mixed for 15 mins then separated. Ori;arzic layer was washed with 1M NaOH (400mi) then

15- water (2 x 200ml) before drying aver MgSQ,4 and concentrating to a'white selid under reduced
pressure at 40°C. The solid was re-suspended in loluene (160ml, 4 mifg) at ~5°C for 1 hour
then filtered, washed with cold toluene (80ml, 2 mlig) and dried in a vacuum oven at 50°C for 2
days to give 5-[3-(3-Hydroxyphenoxy)azetidin-1-yl-5-methyi-2,2-diphenyl-hexanenitrile as a
white solid, 29.3g (76%). Analysis by HPLC shows >898% area.

20 "HNMR {300MHz, CDCl3) &: 0.98 (s, 6H), 1.35-1.44 (m, 2H), 2.41-2.52 (m, 2H), 3.18-3.26 {m,
2H), 3.48-3.57 {m, 2H), 4.65-4.74 {m, 1H), 6.26-6.29 {m, 1H), 6.32-6.37 (m, 1H}, 6.43-6.47 (m,
1H), 7.12 (1, J 8.2Hz, 1H), 7.25-7.44 {m, 10H) '

Preparation 3: 5-[3-(3-Methoxyphenoxy)azetidin-1-yll-5-methyl-2 2-diphenyi-hexanenitrile

. CN ‘ 6] OMe
(SN Jas o
To THF (700ml) under a N, atmosphere cooled in an ice bath was added ZrCl, (80.4g, 0.35mol,
2.1 equiv) portion-wise maintaining a temp below 15°C and resuiting in a brown suspension.
The mixture was then cooled further in an ice/MeOH bath before addition of MeMgCl (3M in
THF, 483ml, 1.48mol, 9 equiv) over 1h maintaining temp below 0°C. To the Zr/Grignard

30 solution was slowly added a pre-formed solution of 5-[3-(3-Methoxyphenoxy)azetidin-1-yl}-5-
oxo0-2,2-diphenyl-pentanenitrile (70g, 0.164mol, 1 equiv) in THF (210mi, 3mlig) controlling the

25



7.03-7.12(m 111), 7.19-7.39(m 10H):; LRMVS ES1 mita 445 [ M171] 4

5 Prepar aty,gnygi3ss19 PCT

5-1343- Hydroxvohe’noxyl azetidin-1-vl1l-5-nethyl-2, 2-di pheﬁv{l?ﬂ)gigg’ggzﬁltr
ile To met hanesul fonic acid (200nt, 1® nlig) at anbient tenp under
an at nosphere of nitrogen was

added543- ( 3- Met hoxyphenoxy) azet i di n-1-y1] - 5- et hy1- 2, 2- dlphenyl hexan
enitrile(40g, 90. 13nna 1 equiv) then DL-nethionine (40 6g, 272mmol, 3

equi v) resultln The 10 sol.ution L d at
anbi ent and F&" (5’%‘"6@ h? SHES R SRR 15 m nE%‘IFlt Onéef%'chaﬁh%%m%
36mmol, 0.4 élfuTW)UOQﬁa Wﬁ%ﬁqﬁﬁh@‘}?ﬁ?bb?ﬁm@@@e?‘ﬁﬂ‘%a? W*PH&’F mage Wéﬁ”gﬂpon
HPLC i ndi cat eg.NHA G 500M| € Uedn @pardtied Ve Sidanic la¥drevamivathad eitwagterd xut ed
Vr: E(le ]: E:: OA; r%ﬁﬂ‘ﬁ)(s)gfgah é:%sl?gﬂgsw 4nB sGiRhEIBLRE o IO E) 40°CTgerrM@H %re!ﬁ@feﬁ/l
NaGH (400nF) "THER AESTEAIEP S o oy aia e Sd*s“’*?*?m%% 5"‘?%%8"9*93‘
concent r at i ndort'éh erriopled ig an P‘%ib%lrfﬂeﬁh iered wadredh i 4%{'?' 2qpytg) antiqged
solid was re-issspemsedn a4l ®louene ofvi 64avEMethoxybhiegyxyiatetidis CylF onetti-ddur
then filter ec!h gﬁgﬁm@%emsig E&Mltgscﬁl@ L‘Lﬂﬁﬂ@]/‘)&@éﬂas bg HELd Ghdwsdagk.diebed in a

vacuum oven a oL &n $ otgﬁ’ 9& 6, 1.31-144m, 2 256(m, 24), 307
5- [ 3- (3- Hydro 0 1550 8. 3 AGE™ 2 GO RN 2Rk
SRR s R e T b o
20 11- 1 NVR (300 NRE7.40B018) LIBIS Q@841 MBH] , 1.35-1. 44 (m 2H),
2.41-2.52 (m 2H), 3.18-3.26 (m 2H), 348357(m oH), 4.65-4.74
‘(Jm& %m’ ?H)Zqi’Gan é H I-Q %@I ﬂjirl_l) @ é : nia“éhttnle7 12 (t

543- (13- Met hoxyphg n(gndl) azet i di -WBl- 5- et hyl - 2, 2- di ohenvl - hexaneni tr

ile To THF atmosphere cooled in an i'ce bath was
added Zrel 4 (80. 0. 5m)1, 1l equiv) portion-w se maintaining a
tenp bel ow 15C resfliting i n a brovvn suspensi on.

15 To a suspension of 4-Cyano-4,4-diphenyl-butyric acid (300g, 1.13mol, 1 equiv) in EICN (3.0L, 3
mifg) at it was added DMAP {13.82g, 0.11mo}, .0.1 equiv) ), 3-{3-Methoxyphenoxy)azetidine
hemi-oxalate (253.5g, 1.13mal, 1 equiv) then WSCDI (325.2g, 1.68mol, 1.5 equiv) resulting in
slight effervescence, a 10°C exotherm and dissolution to a solution. After 2h the reaction was
deemed complete by HPLC (no amine detected). 2M HCI (1.2, 4ml/g) was added and the

20 biphasic mixiure stirred for 10 mins before separating, washing the organic layer with 2M NaOH
{1.5L, 5mi/g) and water {2 x 1.5L).

The solution was concentrated-"lo dryness under reduced pressure at 40°C and replaced with '
MeOH. This was repeated lo remove all EiCN, and the resulting hot methanclic solution of
volume 2.5k {8.33mlig) was allowed to cool resulting in a thick suspension. The suspension

25 was cooled in an ice bath for 2h then filtered, washed with MeOH {600ml, 2mlfg) and the solid
dried under vacuum for 18h at 45°C to give 5-[3-(3-Methoxyphenoxy)azetidin-1-y{]-5-ox0-2,2-
diphenyl-pentanenitrile as a white solid, 347g (72%). Analysis by HPLC shows >98% area. .
"HNMR (300MHz, ds-dmso } & 2.07-2.16 (m, 2H), 2.69-2.77 (m, 2H), 3.70-3.78 (m, 1H), 3.72
(s. 3H), 3.84-4.00 (m, 1H), 4.21-4.29 {m, 1H), 4.42-4.45 (m, 1H), 4.92-5.00 {m, 1H), 6.36-6.42

30 (m, 2H), .54-6.59 {m, 1H), 7.16-7.23 (m, 1H}, 7.30-7.40 (m, 2H}, 7.41-7.46 (m, BH)

Preparation 5§: 3-(3-Methoxyphenoxylazetidine hemi-oxalate



The m xture was then cooled further in an ice/ MeOH bath before

addi tion ofoNeMaSdsid 3M i n THF, 493nml, 1.48nol, 9 equi V)pc@¥Bioodndis2z
mai ntai ning tenp below OC. To the Zr/Gignard 30 solution was slowy
added a pre-formed sol ution of 17

543- ( 3- Met hoxyphenoxy) azeti di n-1-yl | - 5- ‘

0X0- 2, 2-di phenyl - pentanenitrile (70g, 0.164nmol, 1 equiv) in THF
(210nm, .3nl/g) controlling the 16 exothermto below OC. The

resul ti ng brown %uspen% on was nmintained at OC for 6.5h before

Me- THF (700mil e ®f ol | owed by careful quench with ag. NHAC
(pre-nmade wt -1 ap. NHAC1 + 500ml wat er). Upon separation the
organi c | ayer vvas \/\@5 "th water (3 x 350nl), dried over My604 and
sol vent exchanged |nto EtsOH at 40C under reduced pressure 5 resulting

in a precipi tT%ta su ab{,e h:y&}%ﬂé{i?%mm glg'ﬁog%eﬂ( ?)B&L@Lg' 3(5%9??5&?8%9&%%“%8

stirred at anbje
filtered, Waé?P@E} %?‘PPI ey PARERA20%vt on LaPoniflg. e Wyand %{(ﬁ?ﬂ?'/ﬂ)oyen

at 45C for 5Hhe eixggreveas placed. under 60psi H; and stirred at rt until reaction completion after 48h
543- ( 3- Met boxyphewmeyppLeget i di n-1-y1] - 5-met hyl- 2, 2-

di ph | -h I 4
H:DECeQKOWSe); 9 /Or}%‘%cg dg &iﬂ% Vﬂ'sltll\a/ﬁkoig &%s&l %dlgasgélo\@th yi%l-ﬁ tmﬁ

90-
1.31-1. 44(m cgrquentraﬁd zﬁa zollgr@(%‘l 25@11”9]31:16@7 djf‘(ef p\r;as? z?.hg [I% thel_gshlﬁng
3. 42-3. 54(m spkjon teganpip(igvas 3ided oxplicGRid4397U4¢. 1 A3mgl, O. %qugl Bliggisnrespling] ) |
6. 48- 6. 55(m  iddrhick slis2fioh D4 TEPC didirrin, heBuBRES leMb Atirdot 3 §thtH] -
Prepar at ' o) 4l‘he suspensmn was c:ooled in an ice hath for 2h then fillered, washed with EtCH {600ml,

5-13-(3- Met hs@@eﬁg x er& " r Va&ugn%(o ngcd e&gl tcit)ent a&ggltrl

le .15 To a ano- I-but Yic %
1.13mol, 1 ed*dﬂffwwhqﬂwlaw'('%hmﬂm@tws g)whéet SCM Rels &He“d‘a'rﬁwr HPL
(13.82g, 0. 1lhwis>96%arda. equi v) ), 3-(3-Methoxyphenoxy)azeti di ne
hem - oxal ate (253.5g, 1. 13m)l 1 equiv) then WSCDI (325:2g, 1.68nvol,

1.5 equivV),r uIt|n in sli efferv >SSENS a 10C exot herm and
dissolutléﬁ (e ot k i Seliing n was deermed conpl ete
by HPLC (no ?nlne detegteth. 2M NCl (1.2L, 4nl/g) was added and the
20 bi phasic m xture ir for 10 m ns before separating, washing

t he organic | Wi 2MNaOH (1.5L, 5nil/g) and water (2 x 1.5L).

The sol ution C ncentra?@ﬁ to dryness under reduced pressure at
40C and repl aced v¢ MeOH. This was repeated to renove all EtCN, and
the resulting hot hanol i ¢ solution of volunme 2.5L (8.33nl/g) was

allowed to cool resulting in a thick suspensign. The su enS|on 25
was cool ed i n'Cah Sqldign B%\’E‘PF“*‘B?”"@W e b vInd pasidin-fadst5i8g | 1

(600N, 2nil/ guignial EtN2$3l, i2ci/glrat @dvagradierd KBRUETHBOF42Bh 1@9qu¢5@ott@
gi ve 543- (3- NBduRQXH QRO %¥ded 28 -Binfed Solitidl oOs-R¥Roxdhenol (548.3g, 4.42mol, 1 2

di phenyl - gnt% Re gtf—,m@esg?m %@g ihd %a;e%%aoc(uzae&u éﬂl@ép\ﬁéb e B0

HPLC shows >98%ar

2.69-2 77 (m" i%)‘mngeafbf’”sw‘eﬁ WTlat)se”%“ ‘fg"’(’ﬁ"f‘zaﬁ%w‘%’”ﬁ "’s?i ib‘iﬂé’n}ﬂ%
1H), 4.21- 4. 2Betdim3-yl ebldhby HPLAP- 4. 45 (m 1H), 4.92-5.00 (m 1H),

6. 36-6.42 30 (jpah codlilly,to dmtheAt B4 &DH (3135L1 Bjlig) Waslddded.aBBthé f&ulﬁhlg‘l)ss;[uhzn 8iBed’. 40
( m ZH) 7. 41fgr7-ﬁ§ rrﬂ beﬁ@agggir%ggg@ﬂa”a@nﬂé layers were _L;f))artltloned ard the organic layer

ﬁy((jfoglvg?]ra]_ Onweggeg)é\é m dggﬁ grrrmg) and aq%nne (11%9 aCI in %%!31_ wzQer Smifg). The |

1- Benzhydr y 1- @i ayestap Rigqst arfiskatnesplearis dpition 2odiipns @ndgoist sxchengeq i) |
PA(OH) 2 ( 20% MEOHEY citefiGtih (1610@ vol @/ emilg) thamskqlenfiHaddGibys of G Gfordirighee
m Xture was p‘{n%gg enggﬂ@{h n6PRRigetdec@nd Gl rred at rt until reaction
corrpl etion af 'Fhe suspensmn was cooled to 0°C for 3h then filtered, washed with MeOH {2.5L) and the solid
30 dried under vacuum at 50°C for 18h to give PF1261660 as a white solid, 944g (74%). Analysis

by HPLC shows >99% area.



5 (<5% SM by HPLC). The reaction mxture was filtered Over Arbocel
and washedwpyizhia 64 ous EtOH, then concentrated to a vQlcyiRadadnoheal
(4ml/g) under reduced pressure at 40C. To the resulting solution to
anbi ent was added oxalic add (39.11g, & 43mol, 0.5 -equivV)
potion-wise resulting in a thick suipension and a 15C exotherm the
m xture was left to stir for 3d at rt. - 10 The suspensi on was cool ed
in an ice bath for 2h then filtered, washed with EtOH (600nl, 2ml/g)
and the solid dried under:vacuumat 50C for 18h to give 3-(3-

Met hoxyphenoxy) azetidine hem -oxalate as a white solid, 1659 (85%.
Anal ysi s by Abbrevisienss >969% area. 15 Preparation 6:

1- Benzhydr y1-3-r6éh tempdray phenoxyl azeti dine To a sol ution of

met hanesul f onj 'p 1- benzhydryl - azeti din-3-yl1 ester (1169g,

3. 68n01, 15e%ﬁovr§&' n EtCN (2.33L, 2nl/g) at rt was added K2CC3

(610. 69, 474 2equiv). To the resulting slurry was added a

pm f or med SIS T Sarting fragtge hoxyphenol (548.3g, 4.42nol, 1.2 20 equiV)
in EtCN (3.50l5he3ml/ g) and the m xture heated to 80C under a N2

at mospher e f finsk3hnugdher eupon reaction conpletion was observed (<5%
met hanesul fonic acid '1 -benzhydrylazetidin-3-yl ester by HPLC). Upon
cooling to aribi@ht 1M NaOH (5.85L, 5mJg) was added and the resulting
solution 4%irred for -15 nins before al | ow ng to separate. The | ayers
were partiti gnetdo aotiditidie iracliiaride salt 2 hed with 1M NaOH (3. 51L,
3mJg) and ag.pgRfehtlfastal169 NaCI in 5 58L wat er, 5ml/9). The organic

| ayer was pl g“ﬁﬁd‘ﬁ‘%?ﬁ%agawln??‘fgt& oefisstga'nlftl-ced "{0@ “]emlr%fat%éan?%g”ﬁ?ne

A

sol vent exch cohcentra oW VO

t hen sequent i@C &ditpsei wwbpvmm's ré@ﬁ‘é‘l“%ﬂ“’h @xpaeswmm hem, BB
no Et CN des§ ecéegslorhie tinlsBi. with the TNFAT e @R plaamidraGelle ere lgegn iroDNEB! fvl@nr 3h _

then filteredy t%@a% egjp ke VR DstoRt @PES{@MEEM&O &l ﬁ@hﬂ%@ﬁldof\lﬁlﬁiﬁb M%doer
REARI A SR e s ey S
tenperature Msseotia®wigAcids; ipfirosen m@ﬁw}smzaowmmngnwm@rﬁzawr = hour
mns = m nut e, @iac Aday plddbedin Vitro activity of ‘the hydrochloride salt
of the i “‘é8 ntdef?snare Eé?'sees%(d\%maﬁ&?xmen they reach 80 -90% confluency using enzyme free cell
Dissociation Solution (Life technologies 13151-014} incubated with the cells for 5 min at 37°C
in an atmaosphere containing 5% CQ,. Detached celis are collected in warmed growth media
and centrifuged at 2000mpm for 10min, washed in PBS (Phosphate Buffered Saline; Life
Technologies 14190-094) and centrifuged again as just described. The cells are re-suspended
25 at 2x10° cells/ml in growth medium (composition as described above). 20yl of this cell
suspension is added to each well of a 384 well black clear bottomed plate (Greiner Bio One
781091-PFI). The assay buffer used is PBS supplemented with 0.05% Piuronic F-127 (Sigma
' 9003-11-6) and 2.5% DMSQ. Muscarinic My receptor signalling is stimulated using 80nM
carbamyl choline (Aldrich N240-9) incubated with the cells for 4h at 37°C /5% CO;and
30 monitored at the end of the incubation period using a Tecan SpectraFluor+ plate reacler {x -
exli:itation 405nm, emission 450nm and 503nm). The compound {o be tested is added to the
assay at the beginning of the 4h incubation period and compound activity measured as the
concentration dependent inhibition of the carbamyl choline induced signal. Inhibition curves
are plotted and ICs; values generated using a 4-parameter sigmoid fit and converted to Ki
35 values using the Cheng-Prusoff carrection and the Kg value for carbamyl choline in the assay.



MB potency is determned in CHO KLl cells transfected with the

NFAT- Bet al\ggbaRsRiene. CHO (Chi nese Hanster Ovary) cellrgs2o0sm00622
reconbi nantly expressing the human nuscarinic M3 15 receptor are Iran
sfected with the NFAT 8-Lac_Zeo plasm®. Cells are grown in DVEMw t h
G ut amax- 1, supplenented with 25mM HEPES(Li fe Technol ogi es
32430-027), containing 10% FCS (Foetal Calf Serum Sigma F-7524), 1nM
Sodi um pyruvate (Sigma 5-8636), NEAA (non- Essential Am no Acids;

I nvi trogen 1%1.40-.63@ andS 2a00'ug/ nmilZeocin (lnvitrogen R250-01). -
ht,r13 8- Lac CANERE9 BPEI8&8™® 20 Cells are harve sled for assay when
they reach 80lalobiicbatievupitesPigisyeg)ng 190780 piecuied d) ¢ “iﬁ‘%@&‘éf‘lﬁ/'?’bﬁ

Sol ution (Li fce,, e o) egirgaindidbolth@deda civa Clrirhtas drewiissdrted frem theldygx feor 5
mn at 37C i fheafinPbdRSRNIBE EndsPRIVRY dHd MEn PRLIGR redhebragdnasl, Gbific st

collected in r owt h medi nd ¢ j ;
Tori . vashed erbise t BR e Ppr e’ Wajrdinh, SUOH R BEcn
14190- 094) adtroee ferperalwge dNaipsres a8 opered byguiing ised mer??é"‘*&%?ﬁpg?"gﬁhé
r e- suspended r2deat m2sck0 Sinpe labsdxmatelyrs-Fycagil rivge dice re @b n odier ihepad s
dfescr ‘3320' a:)%h{aﬁ?led ti%%amlgd‘e di BieSeng 8l the StSBEAMSINABNIS hadtedattueeai anel |
of a we ck cl.ear o ei €The stri
781091- PFI ._@E’%-?%%é"éde. %u‘?%)é"?éfﬁeﬁig ?‘E'%@é(“g‘j‘g' e bl 00505
Pi ur oni ¢ 10 1 puries 1 A5 0S40 019 “Aihep (55%) SREEY MR Y ToR 0O R o0
receptor signa¢ isisetdo i.6 mymiimeridditedigsuas MashedSOriaaly- DEPR/ES BhBlpcetender an
(Al drich N24GQwR)teisRE YPARLGSRY. Widstestahtere Gnbibngd B 131mda0 n#ilEs./ 101G and
30 nonitored at.t- f - fncubation period using a Tecan
Spect r aFl uor f_%(%“bg’kégor%g%agrrm%ﬂu%ci tation Sr* , rn sSsi on A[SO_an, and
So3nmy - The dishisoaiichebir ko Plsiradepamiptan 5 e R odamdng s
begi nni ng 16f taheewty 2 miuHsad- IrGrpuse widb d1 04 endcI8PO UM valeet §irdispe AL ALl ed
as the concenunmtigin teke paid edbe iuathiabintindim adntrdchie resporsarfyl eacth d$shn &
i nduce? Zi 9 n%sen)e&?h@jl;si rQBctinQHr Wiee RF @actﬁis?ﬁeﬁ@lﬂerﬁ@@h thieRfRolt @k lple?ﬁ(iéaind?):l?rt of
generated using a 4-par er_sidnoi oC
val ues usi ng t?%‘?‘”?ﬁﬂ‘@ﬁg-%F%’é“@fefq”"t':bga}'?“e@té:gr{ngjra\H “Tﬁg\f@% \%gﬁtottﬁgedf or e
car banyl cholmie cpiyokrpasingssaia fpken over acyiO R PSP (4 'ERPAEES) a SYBRPUININR PR
Dunki n- Hart! exdaguib reaeh- frsgrs asvaibglas Wgse 34 GO® (igteamined cal | thee bunian My 4@t ng
¢ Oncﬁ”t rati onyghssldR caib%llsqv\@ﬂtréwn AR BGHY) A i@ BSindabatd taezhv_em@omﬁg?
racheas are di ssec - rom t.he 0 r i
chest cavity SRd" a%heéﬁm%{'sg%eéas'Tgna %@%ﬁ%ﬁ w]t(‘)hxvégg%@é% fyrr%@g‘ia? % ftladaﬂg%('?set%)rs 5
buf fer sol ut AT & &edBrREne s BB SbMaraT 8 e PHSRTGUERSE % ne
and 3pM i ndonesikaei wih Egtani@eoipM) dogemaibeviasiity TReaditgs ddhe dgingive SOPETFREU by
cutting thsough Jtihiesay bhibadeusAB MRBE:E of Rfvdd. acheali dtanars ebmeresltins ps
appr oxi mat el y e%érﬁ rea%;agnté !a%%el th 2B 5t }Q%é\iﬁr Rt éi\'%\ibiiié% & Hele?l réspgngédl\f{é
attached to t':he' cartitage af°Gne. en _ofe the strip for att achment to
the force tr asr‘\%‘&&&’é%h"‘érfge times AAkeHRT P BEUeHR HFEOAL b”'ﬂ%fg’ o g f"guce \
anchor the ti®ssuerded akchsedasganrabed di comphend gurptiop of aghics. Tigsue el ieds P
Sl organ bat figatibd df ke dxdekitéht WelbRbdsBobfaboua@wathad compufidsetk doirlysesteiize

purp f | oW g3t g% SElimb@ adhafin Bidsdi 1 and the tissues vashed
cont i nuously. Tissues ar 8 pl'aced under an initial tension of 1000ng.

Ti ssues are re-tensioned after 15 and 30 nminutes, then allowed to.
equi |l i brat e fatermtifaythirieolovdis AEnayiPiufredea sFsaysaeslsabeusséhj ected to

el ectrical fighfles bieMrhaed GBm(FelrSburin-Hafiey bueb-pié g JoRASDGR LRI BllowhS
15 trai ns everre%ovzl [gl m%gegédonr%‘ I?V%SSBFH laﬁﬁcim OEL nxadeji h%%alliggegﬁyositg_ he
vol tage is ralsed. \a}devery om n Wwtihin tr})e state raﬁlgee uﬁ't's{' a

maxi di um cnt Fasbeels usplp apaeEalsps S3eaT1aps Wigh K9F ReRaide JURETHITE® 'Bist
maxi mum vol t agspehdm betwedn 4niimeeic staintghen apd fiked Bsoripeb it ¢ BusclErimPder
of the experi gRfniai frdk b RQueasiihk Lidbr Atiditanerision &R $ahdathediiwarmet (B2°qpunp

i's stopped, and af i ol readi t Bnifad0
mn pertod’ (4 rdtiioEREo Kbk TR AR A SR A T R Bt e



25 are automatically coll ected using Notocord O softmare The raw
data are GpHYRELSdd Nto percent response taking into ageeuBloss00622
measurenments of inhibition of the EFS response. After starting
washout, the tinmes taken for the tissu to recover by 25% fromthe
i nhibition induced are recorded and used as a mreasure of conpound
duration of action. Tissue viability limts the duration of the
experinment to 16h post-conpound washout. Conpounds are typically

tested at 30-?[#93%?‘%%3% IBlt)&‘éIOe%tbe pagallg! %Itaﬁngm v’?r%, el@&&n!ﬁ&[ﬁ lQE@r'Q Arkt! ¥

the follow n fachea As rac e are

removed fromi e iouefidiem Kisps ‘f°é‘§i°"gi9f W%é‘b‘iﬁ ﬁ%’“‘("ﬁ\‘?ﬂonégdmw
fol | owi ng r enBwalathe bisirydagstattin purgen Miedissueeare aliowerdo equilibrata far 81 agT *Ff%' frade

t hrough the Q‘eﬁé.&nlinb R0Q OBRMShE Sorlidmie didndtheaduilisation fabe And ebd daheal
Stri PS 3- g?%\ébrata gqlssru ge? ?I\el\étnqglg Héh?& ﬁ\[xlgtgd %EI@)%& tﬂ&\%ﬁﬁ*n 55%&1&&3 66\?

suspended’ sue ok
PETR e I I ARSI TN AR CLiRE ML
initial tensisonnstceligvetie et Hed 30Y (heepingetiol Fm)ulafiesypataggters constant) to
( 95902 15%UCOR yierkiPb'S jusChdkiniaORmERidh. aldHghigesSdtimulsidnpekanetrk 8E$ resmnes 46RM
guanet hi di ne. 100 r(l)erv-g me ggtleé n‘é%o?aEh%m%%E:&E 'cé?\%gd %I%@zﬁg bpﬂfhﬂe{nﬁbtoxm or

platinumwre tectr
fresh Krebd 4o grden Tiefues e ‘hﬁbfﬁ?ﬁ“‘ﬁﬁ rf'BB‘éﬁ*‘tdl %ﬁ)’“"i §teWﬁ? H‘E“é}hﬁéeﬁp"t"ﬁ?sough
the tissue bavbrb&?epttﬂhd’t{[p pee ipedsaltit ponppis sosped Theintprigrso dis additien af hostedt t o

equilibrate QR G 440We A%rtaab fRent @RELRAING theOiask Godih rddbibdaaie cB@ai n
fromthe start Of %stue l(",Iv:liml:;o nl;:{?'staldge% t(f) lﬁé & S?\g bﬁtﬁg g%ﬁ?&clﬁgg-le%c ki §ngle

equi | i brati ofS*¥P%s rererectrica 1IE

the fol | owi ngﬂwf“atf?épféro@pc‘”v&ﬁ"d Plipisd 19, eiu'iﬁté‘epi%nzé MG AP adite '8’1&"”
trains évesy oRthaiBrs résporeadshretdrdss wed vmivea gensratedpsing @ renge\ad OP@JOU"G
constructed QYREnkifs r5v€ﬂ:gi§w;l@#|ps froaiie {ak@ @RlinfI g TiR tksued 1€ therSiapitTeva@tddon

paramet ers conds l:haqt mm enﬂg}meﬁrﬂ:l%gbsasohﬁb%tm—%hm ﬁgshéMr@-EﬂnQﬁted Wsiang
t hese stinul &f1 on F responses are 0% nerve nﬁﬁg gti&
and 100% choti"fier§ @"%ée%'ﬁﬁ’f?fr“ﬂ?eﬁFsl){/eSWﬁcﬁ%d@ bf‘ 05§10 L% n or
10 | p. M at r opistaine i :88udes tha bahstth emfimdijpra vietlity ¢ ust ezt (cengendmatiop (tagiss
i nterval soy nfcbrloertugﬁm rgﬁrﬁ@Q RSRBsWEI0S ifhdIibOslUSishiha 1005k ef srepdret aldeiteedpunp

i's stopped Qrﬁm e eté?]dtth@fi[m@%d%é&ya 8&9{, o#tﬁtﬁnﬁ&%&@my%ﬁ.@@ .nt he
chrcontPac

average twt mn rec

control resp&ﬁ§§5mTﬁ@@§T%HW“EﬁWﬂb6ﬂﬂmwghéﬁﬂgﬂa#%w?ﬁ£ Pl%gueO

wi th each ti sisa@npbetkinvi ng a single concentration of conpound and _
allowed to equilibrate for 2h. At 2h post addition the inhibition 15
of the EFS response is recorded and | C50 curves generated using a
range of conpound concentrations Over tracheal strips fromthe sane
animal. The tissues are then rapidly washed and the 1m/mri
perfusion with Krebs solution re-established. Tissues are stimulated
for a further 16h and recovery of the EFS response recorded. At the
end of the 16h, 10pM histamne is added to the baths to confirm
tissue viability. The just max concentration (tested 20 concentration
giving a response > 70% inhibition but |ess than 100% of antagoni st
is identified fromthe IC50 curve and the tinme to 25%recovery of the
i nduced inhibition (T25) calculated in tissues receiving this
concentration. Conpounds are typically tested at n=2 to 5 to estimte
duration of action. 21 CLAIMS 1. Hydrochl oridesalt of

543- ( 3- hydr oxyphenoxy) azel i di n-1-y1] - 5- net hyl - 2, 2- di PhenY]

hexanam de. 2. A non solvated crystalline formof the
hydrochl ori de salt of

543- ( 3- hydr oxyphenoxy) azeti di n51-y1] - 5- net hy1- 2, 2- di phenyl

hexanam de. 3. A conpound according to claim2 having an X-ray
diffraction pattern characterized by the follow ng principal x-ray

ng



measured using Cu Kai radiation (Wavelength = 1.5406 A) Angle 2-Theta
(+/- 0.1 deghemadss® 1 11.2 13.7 18.3 19.7 10 4. A phar ipciragsusesd:
conposition conprising at | east an effective anount of a conpound
according to any one of clains 1 to 3 ¥ a.derived, formthereof. 5.
A conpound according to any one of clains 1 to 3 or a derived formor
conposition thereof, for use as a nedi canent. 6. A conpound
according to any one of clains 1 to.3 or a derived form or
conposition tcgg gof 15 for use in the treatnent of diseases,

di sorders, ndi ti ons sel ected fromthe group consisting of: .
chronic or adut &vpBlidocifist #i ct ﬁ%“y"@ﬁﬁp'ﬂﬁ??@aﬁ“’r"ﬁ'ﬁéﬁ”T”Et“y'égﬁlp\‘e“y'

ai rways obst neetanode, and enphysema, obstructive or inflammatory

ai rways di se@s/eﬁon%wma&,%me hrhREhe BldloeHiHigY salt Of 512 Q-HALIPGABGBEEGn-| N

parti cul arg a t nrat ory ai rways di sease t hat |s a
menber sel® Cg é’@?%e{hﬁ? en?l hexa@gnlm&

onsi sting of chronic eosing
pneunoni a, cﬁr‘bﬁ?“b“"ﬂiﬁsaﬁ t‘?/E!a"ﬁL?I'ﬁ’ﬁ @y difgdig f’ﬁﬁﬁlﬁj’am@f%g bf’ﬁ‘ St
i ncl udes chr éaievengopripsirsh k-12iy ifraptioh waifeery Bealenpyhipssedin tofms @Y Sfigiengle when
associ at ed ormegég,];ed%@@m@t.%daﬁéhMEvé‘thB@ﬂ@%A)that is characterized by
irreversibl progressi ve ai rways obstruction, adult respiratory
25di stress s ‘98 ARDS), exacerbation of airways hyper-reactivity
consequent td*oY'1¥ed™*Uriug t herapy and ai rways disease that is .
associ ated With pul nofary hypertension, bronchitis of whatever type,
eti ol ogy, or[patifggendgsis, in particular bronchitis that is a nmenber
sel ected from th‘ =gf-o4p consi sting of acute bronchitis, acute
| aryngot racheal Dbro itis, arachidic bronchitis, catarrhal
bronchitis, |crodfds brlonchitis, dry bronchitis, 30infectious
ast hmati c brjonchistzi s, |productive bronchitis, staphyl ococcus or
strept ococcal—bronchiti s and vesi cul ar bronchitis, 22 asthma of

what ever éby %%rlmgl:e]g&%? co Orsﬁigﬁa E&gxggr%eaillgasl M‘ef%@fv& IaﬁlHlei"Ef gg%%ﬂt hat

s a nenb r tonic

non- at opi e asat:‘f?ﬁ%{‘g togny é’ieg’f‘ﬂa"ﬁ%‘?‘ﬁﬁﬁra?{“ﬁﬁf“én B‘?rg?fchl al | gE- nedi st ed
ast hi na, br orichicahpoarsitabuvriing swi orieiofflainas T fadwr a darives ferschepmpositian PR ¢
asthma causedorye Ralnteapdmest ol ogt e di sturbances, extrinsic asthna

caused by eny A%%%%menagéap Bre o?aaﬁrgmtbalor @&énma%rmfor m&th%of

t t At
st hira, egﬂéf??fi%e A BT PBSaT | PR THAOOUR SO RO oy

| nduced ast hrmansistgfipat i onal ast hna, infective asltina.caused by
bacterial, thrigakhroriodbdi@dainchotdhstidisrathrdniibvatiitesmanainvesl dvgiugio and
asthma, i ncipient ,ﬁ&t’&g}g wheezy infant syndrone and bronchiol ytis,

acute | unb |njury
obstructive or inflammatory airways diseases of whatever ftype, etiology, or

20 pathogenesis, in pariicular an obstructive or inflammatory airways disease that is a
member selected fram the group consisting of chronic eosinophilic pneumoania, chronic
obstructive pulmonary disease (COPD), COPD that includés chronic bronchitis,
pulmonary emphysema or dyspnea associated or not associated with COPD, COPD
that is characterized bi.r ireversible, progressive ainways obstruction, adult respiratory

25 distress syndromé (ARDSj, exacerbation of airways hyper-reactivity consequent fo
other drug thérapy and airways disease that is associated with pulmonary hypertension,

» bronchitis of whatever type, etiology, ar pathogenesis, in particular bronchitis that is a
member selected from the group consisting of acute bronchitis, acute laryngotracheal
bronchitis, arachidic bronchitis, catarrhat brbnch'itis, croupus bronchitis, dry bronchitis,

30 infactious asthmatic bronchitis, productive bronchitis, staphylococcus or streptococcal
bronchitis and vesicular bronchitis,



bronchl ect asi s of whatever type, etlology, or pat hogenesis, in
particul ar bronchiectasis that is a nmehtber sel ected nom - The group
consisting of cylindric bronchiectasis, sinulated broncigeotasis,

fusi form bronchl eclasis, capillary bronchiectasis, cystic

bronchi ectasls, dry bronchl ectasts and follicular bronchiectasis. 7.
the use of a coanUnd according to any one of clainms | to 3 or a
derived formor conposition thereof, for tHé mararfacture of a drug
having a M3 antagoni st aclivity. 8. : The use of a conpound accokling
to any one of-clainms Ito 3 or a derived form or conposi gdn t her eof,
forms manufacture era drug bribe treatnment of diseases, 'disorders,
and condi tions sel ectseckshing 6 WHarve type) Richay, de fefodchead, th Parbduat #Axhda that 8.2
A conbi nation d a donpayng B%E%W@&Xup%&sﬁﬁ F&aﬂ‘&th&atﬁn% asthma,

der i ' ved form ther eof :Tezhggl % p&@&o%&?aggéisﬁa?eh%&& : b o Ay as essenila[

5- Li poxygenase (54D) ase ac

(FLAP) antagoni sts, (b)® @%k‘f’)‘? EFWH% %{’ﬁ‘g‘&@ eused E‘*I'F?ﬁ%‘}p 5{%@@%8‘?%53“%
antagoni sts of LTR4, LIBunsioapiaa caugesidy pvRmmenta ol seapielrshmne ebypkngen of
ant agoni sts | ncl udi ng Hhappanglt ¢48sea ndralypoin iesing, brbrdhiicaastan bmphysematous asthma,
Ci 2- adrenocept or agani SdrerstSIAGRN Sdsfhing; t Dergshy RGN BFNBE & sRORMES Hslina,

decongestant use, (el g‘l!Dl%rE hﬂggnf&%'agﬂna%sﬁﬁﬂ@hﬁ@ furfggl pr%l or viral
i nhibitors, e.g. PDES, 3 g y
(11) Sodi um cronogl gaal Qggn&ﬁ&“%?t or° sé?ibgs%l.'ﬁ'g1 %%n se ect ?}g&aﬁ

sel ective COX-1 or COX—”E"“F sm tors (NSAIDs), 0) Oral and inhal ed
gl ucocorticosterol ds,» @gedinubnocl onal anti bodi es active agai nst
endogenous i nf | amrat or yer@didehiing whatevgr tyda eilclof orpathag@esio iipstidulictirgwhiectasis
(anti-INF-a) agents, (naAdiReshon amdeaGkbnenhd gt&iphiois@m o Rgihdid ipREchidhiAlsd
antagoni sts, (n) - and Beunt & SRR RAasR N SR biShbiaciasts, (b EEa?rlhronchieciasis. cystic

Innunosuppre53|ve agent opr ot eases
(MWPs), (q) Tachyki_ni.n i% br%": §53\Bioﬁ}@amr3ﬁch¥£§ sts

El ast ase i nhi bit or g The use of a cnmpnnng according lo any one of cfaaams ER ry or a derived )rorm or
composilion thereof, for the manufactuta of a drig having a M3 antagonist activily.

8. -The use of a compound acco:dmg o any one of clalms 1 fo 3 or a desived fora or
cormposificn theraof, Jor the manufactdre of a drug for the fredtment of diseases, Hisorders, and
conditions selested from the grolip as degaribed In dlaim 6,

9 A combination of a compound according any one of claims 1o 3 or a derived form thereof
withva therapeutic agent selecied from:

{a) §-Lipoxygenase {5-LO} inhibilors or Slipoxygenase activating protein (FLAF) antagonists,
(b} Leukoliene antagonists (LTRAS) including antagonists of LT84, LTCy, LTy, and LTE,,

(c) Histamine receptor antagonists inciuding H1 and H3 antagonists,

(d) os-and az-adrenoceptor agonist vasoconstrictor sympathomimetic agents for deconges!ant

use,
(] shortor long acting Pz agenists,
(f} PDEinhibitors, e.g, PDE3, PDE4 and PDES nhibitors,
(g} Theophyline,
(h) Sodium cromoglycale
() COXinhibitors both non-selective and seleclive COX-J or cox-z inhibilors (NSAlDs),
() Oraland inhaled glucocariicosteroids,



(s) Adenosine A2a receptor agonists, 10 (t) Inhibitors of uroki nage,

(u) Compougdsydshaisiict on dopam ne receptors, e.g. D2 a@gqRkshs )
Modul at ors of the NRxB pathway, e.g. KK inhibitors, (w nodul gq[ugirés

of cytokine signalling pathyways such & p38 MAP kinase or syk
ki nase, (x) Agents that can be classed as. nucolytics or anti-tussive,
15 (y) ‘Antibiotics, (z) HDAC inhibitors, (aa)Pl3 kinase inhibitors,
and, (bb)CXCR2 antagonists. - ‘

{k) Monoclonal antibodies active against endogenous inflammatory entities, '

( -Anti-tumor necrosis factor (anti-TNF-o) agents,

(m) Adhesion molecule inhibitors including VLA-4 antagonists,

n) Kinin-B, - and B, -teceptor antagonists,

5 {o) Immuncsuppressive agents,

fp} Inhibitors of matrix metalloproteases (MMPs),

{y) Tachykinin NKi, NKz and NK; receptor antagonists,

{r) Elastase inhibitors,

{s) Adenosine AZa receplor agonists,

10 {) Inhibitors of urokinase,

(1) Compounds that act on dopamine receptors, e.g. D2 agonists,

(v} Modulators of the NF«B pathway, e.g. IKK inhibitars,

(w) modulators of cytokine signalling pathyways such as p38 MAP kinase or syk kinase,

(x) Agents that can be classed as mucolytics or anfi-tussive,

15 (y) Antibiotics,

{z} HDAQG inhibitors,

{aa)PI3 kinase inhibitors, and,

(bb)CXCR2 antaganists.



