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35 intensity it does limit the dose of inhaled agent given.

Accordingly, there is still a need for improved M; receptor antagonists that would have an
appropriate pharmacological profile, for example in term of potency, pharmacokinetics or

duration of action. In this context, the present invention relates to novel Mjreceptor
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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

20  when measured using Cu Ka, radiation (Vvavelength =1.5406 A):
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processes for the preparation of salts such as those disclosed in “Handbook of Pharmaceutical -
Salts, Properties, Selection and Use. Published by Wiley-VCH, 2002. Edited by P. Heinrich
Stahl, Camille G Wermuth. ISBN 3-9063?0-26—8".

The 5-[3-(3-Hydroxyphenoxy)azetidin-1-yl]-5-methyl-2,2-
diphenylthexanamide may exist in both unsolvated and solvated forms. The term ‘solvate’ is

hydrochloride salt of
used herein fo describe a molecular complex comprising the hydrochloride salt of the invention
and a stoichiometric amount of one or more pharmaceutically acceptable solvent molecules,
for example, ethanol. The term ‘hydrate’ is employed when said solvent is water.

Included within the scope of the invention are complexes such as clathrates, drug-host
inclusion cdmplexes wherein, in contrast to the aforementioned solvates, the drug and host are
present in stoichiometric or non-stoichiometric amounts. Also included are complexes of the
drug containing two or more organic and/or inorganic components which may be in
stoichiometric or non-stoichiometric amounts. The resulting complexes may be ionised,
partiélly ionised, or non-ionised. For a review of such complexes, see J Pharm Sci, .64 (‘8),

1269-1288 by Haleblian (August 1975).
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35 salts, carbohydrates and buffering agents {preferably to a pH of from 3 to 9), but, for some
applications, they may be more suitably formulated as a sterile non-aqueous solution or as a
dried form to be used in conjunction with a suitable vehicle such as sterile, pyrogen-free water.
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For administration to human patients, the total daily dose of the hydrochloride salt of the
invention is typically in the range 0.001mg to 5000mg depending, of course, on the mode of
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35 e 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
controlled manner whereupon they are concurrently, consecutively, and/or overlapingly

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



For adm nistration to human patients, the total daily
dose of the hydrochloride salt of the invention is
W 9@Ba3dsiy in the range 0.001 ng to 5000ny deprdiBg(8/000622
of course, on the node ofadm nistration. For exanpl e,
an intravenous daily dose may only require from
0.001ng to 40ng. The total daily dose may be
adm nistered in single or divided doses_and may, at
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35 - H3 antagonists,
- B2 agonists,
- PDEA4 inhibitors,
- steroids, especially glucocorticosteroids,
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at substantially different tines to said patient; and
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hydrochl ori de salt of the invention and therapeutic
agent (s) to a patient in neéd of treatment, when such
conponents are fornul ated together into a single
dosage form which rel eases said conponents in a
control | ed manner whereupon they are concurrently,
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and conditions selected from the group consisting of : }

« chronic or acute bronchoconstriction, chronic bronchitis, small airways obstruction, and
emphysema,

e obstructive or inflammatory éimays diseases of whatever type, etiology, or
pathogenesis, in particular an obstructive or inflammatory airways disease that is a _
member selected from the group consisting of chronic eosinophilic pneumonia, chronic
obstructive pulmonary disease (COPD), COPD that includes chronic bronchitis,
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 to
other drug therapy and airways disease that is associated with puimonary hypertension,

e bronchitis of whatever type, etiology, or pathogenesis, in particular bronchitis that is a
member selected from the group consisting of acute bronchitis, acute Iaryngotracheal
bronchitis, arachidic bronchitis, catarrhal bronchitis, croupus bronchitis, dry bronchitis,
infectious asthmatic bronchitis, productive bronchitis, staphylococcus or streptococcal

bronchitis and vesicular bronchitis,



(u) Compounds that act on dopam ne receptors, e.g. D2
agoni sts, (v) Mdul ators of the NFKB pat hway, e.g. |IKK
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pat hyways such as p38 MAP ki nase or syk kinase, (Xx)
Agents that can be classed a¥ nucolytics or
anti-tussive, (y) Antibiotics, (z) HDAC inhibitors, |,
(aa) Pl 3 kinase inhibitors, and, (bb) CXCR2 ant agoni st s.
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conpounds of fo ( a

agoni st> Ofﬂﬁéfverﬂ?e etZOIOF‘é o path?ggn osjsdgl S‘ag@ mé’i%%fﬂ"fa it a
gl ucocoember Gelpaadoiats the greHENRFaFHED Aﬁatow%@étb%rnon atopit asthma,
agoni Sill&;glc-asMb\dUhtﬂﬁncDthncmfal QEineMdiake asthgaairbrictigl asthma, essential
pat Ny WayinaS Yok a@tﬁmggﬁtnw a&hrﬂé‘%gusgﬁ b§%‘aﬂ*&btﬂ§i§l§glc Qfsturbances,

l(_)fe ut-?—;%m%ggesat?%aigﬁged tg;n&an relngnen IalJFcéorbreéfeé\ﬁ?l tLr%g op urﬁmown or
Accor dinarpaiet dahe, pereaienint astimes prdandric a8 ﬁ@?'?yw%“s tapigma,
Conmpougdeiseindlices n&&tﬂ\a( Ierydnt fidu@hb USEER, tdoRIO Sk Eihdicels ;asthma,
Ir 2 dﬁ?g‘t(’fl Lgp%h%nal asﬂlm% gfgchgf% ?sﬁl%qaoéa{xée‘ﬁoq@tbg&&‘ag%ng%tJnlotozoal or viral

ni sone

pr edni sisFione "°'T'4’"9fﬁi°s?flﬂr"éfe ingiRpgng ASINABH &ﬁ%ezac'é%nﬁlﬂ‘amme and
becl onabrkbaisme di propi onate, budesoni de, fluticasone

propj o%{q Lf;‘{esonl de, and nonet asone furoate or -

b2 ag oni stsincuding in parti cul ar sal but anp

ter b‘ut gpnqti@ctasbsa}wmt%v'ebqype fatéahngy &F Barthoggrg‘s ﬁ,éle B?ritlﬂul’ar bronchiectasis -
f or not ®atois, a tmembdyutelerted framdthe lyeup comgdisting aff evlindie tbipaghiectasis,

Er ef er Eat%gjlattédt blofchieQadie f@?&ﬁweﬁﬂoﬁﬁh%&a&sh apifdr} bFREHRICRES, ESystic
erein 0 re

p rop h Prgl?:cme%taﬁu %%P%ch?agtaslﬁqand gpldtcu zgrlb\r/o%cmé%%L \LN:1 af: IhV e and
fol l ov\é stillderihercaspest of fhe peeRent mpRatn %soa%?ﬁ te e juga s thedydrochloride
WRhIE Bf thBanamidh ORh kiar materfastalet of of diufpehatimy el Dnagvaigt dddvity. In

pg,LT.cu?;'P %Ju&!ém,l%r%ﬁsdosn%ms *me%e b Aﬂ%@%h@&u Bﬁﬁe ﬁwbh‘—?mon or

}/ i nterac nfﬂ@ |¥1

h §¢ved foffpsfae r?%ﬁﬁéhed?a"t‘fﬁ@'t"ﬁﬁfe%‘frl‘%f"b‘(é?:)?‘?%ef"?% 3 fe%?smf- ediated
d eseasehad/of condifves. iyaltioviar tiipatisaasse ansfor ténditiens Giglert gbaye. r ol e ‘
Wm ch hbg cmégtfu@ﬁbh' 194 prd@nBittehtiddl pAyvRied A pardicaiapiyi®edting Gethod to

gla marllnarr( al mc udl%a E 631;(8 l‘f:f‘g wﬁh %rﬂé&eﬁﬁl =¥ 0 gfttheg'&drégw%tﬁdeosfalt of

sent nven esto or I
the mventlon or a composmon thereof More precisely, the present invention provides a

particularly interesting method for the treatment of a 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-[3-(3-Hydroxy-phenoxy)-azetidin-1-yl]-5-methyl-2 2-diphenyl-hexanoic _acid

amide hydrochloride
Oy NH, )

O,
.

To a solution of 5-[3-(3-Hydroxy-phenoxy)-azetidin-1-yl]-5-methyl-2,2-diphenyl-hexanoic acid

amide (3.5g, 7.8mmol) in methanol (30ml) was added a 1.25M HC! solution in methanol (6.3ml,
7.8mmol). The solution was stirred at rt for 3h then placed in an ice bath for &h. As no
precipitation was noticed, the solution was concentrated under reduced pressure to remove



the invention or conpositions thereof, for use in the
treatnent of diseases, disorders, and conditions in
wokiosh3sine M3 receptor is involved. Mre speci PCTE20§8/000622
t he®present invention also concerns the hydrochl oride
salt of the invention, for uBe in the treatment of
di seases, disorders, and conditions selected fromthe
group consisting of : <chronic or acute
bronchoconstriction, chronic bronchitis, small airways

obstr bs £

thffyl) ? Mngsu%?gs ugon s%rr?c} at r’tcf?r 1\éﬁ to ?fforpd a precnpltateoThe
e§¢89¢f@!g§y was)ﬁlteqsatwvg@f@wég mgtharoh(1pral BNl gt oven at 40°C o
0bi%d I BG3-{3MB/dRky-pHahdxARIIBIIRAYY | FinfetRyS2-dbisepsexahsiat atis amide

”ﬁﬂﬂ%ﬁo ggghﬁgs&hog&%m%%ﬁroup consi sting of chronic
eosSI No eunoni roni ¢ obstructive

5 G Roe) SRpD ChAFSTHES G CUSEHIA RN DALY 1050
p usingon Berkin Elmeh Dsmnml Riffereiial |Soaaing Selotmetgre dhe sanplst was heated at
as@efmhimks ﬁoﬁ%r“ﬁ]em ECRRBo I ReHted sfunfiriia gl Brel D520rabis shown

“irrever ssive, ailr S |-
r@sﬁ?%‘a? B’f i s"f’r essw%SyEr’}v P Wa%ﬁfgiJ én@)%tg%:@r a2t1§lgﬁ (B?sm o
aPtwbys hyper-reactivity consequent to other drug

10 t hew OifthdtionWRthdi Sease that is associated with ’
LH:JW&X( £¥ B ﬁ.%&%ﬁ‘ E.Jm% was WeQJLﬁJ&' uglhé a @fuké’\‘f}!@(tsq_‘{oe b4 tpbf\ﬂfer X-ray
partilcu bronch

| Fifecipadiy fmewen a%, vteriates PR FHap9RS 364 ;Sheéaoﬁ'f@l%‘? h 5“‘8?‘3“"
averrediErgencisit bl a B3UVatdcdrdplegot Teeclaeale Was prapdtéd foraanalysis by
' a%@lﬂihé’ bﬁ: abE\PB bind sm&ﬁlt -ﬁefférl'}.ﬁécuﬁl:rn(}ﬂ&]ﬂl t infe spetiMEPWEs rotated

n i nfectio tic
15 pRBRERTE GO 68 bii e ot SR AR E et e X
" stube ppevatert aaA0k\Bac hTheianalgsael were Pedaimed: W'B‘r B¢ @driiqeter running in
asdrilAiRuDhodaliat fenea) 2 deiid codt pe0b.0BY ste®bvepatind Grgenatie of 2°itd55°.

pq'ﬁ !’ngéi‘lur%ﬁ p etnh E‘%n@»ﬂ\aﬁ F|| %rea1 ’@ﬁ[ﬁl&rﬁ pg\ﬁde?(ktrggpd|ﬁr58|% ﬁ:%rn with

roup consi's opi ¢ ast
a|m|teeﬁ@<18@maeqahﬁacam(erme@9 BF‘H I*Fc*l‘n Ol deﬂ f@ﬁ) ﬁ’@&P%\‘t”é’d‘h%\?P'ﬁ fa,
bronchi al asthma, essential asthma, true asthma,
intrinsic asthma caused by pat hophysi ol ogi c

di sturbances, extrinsic asthma caused by environnent al
factors, essential asthma of unknown or inapparent
cause, pop-atopic asthma, bronchitic asthm,
enphysenat ous ast hna, exercise-induced ast hma,

al l ergen induced asthma, cold air induced asthma,
occupational asthma, infective asthma caused by
bacterial, fungal, protozoal, or viral infection,
non-al l ergi c asthma, incipient asthma, wheezy infant
syndrone and bronchiolytis, acute lung injury,
bronchi ectasis of whatever type, etiology, or

pat hogenesis, in particular bronchiectasis that is a
menber sel ected fromthe group consisting of cylindric
bronchi ect asi s,



saccul at ed bronchi ect asi s,

capi |l lary bronchi ect asi s,

whe@sabisert asis and follicul ar
further aspect of the present

fusi form bronchi ectasi s,
cystic bronchiectasis, dry

br onchi ectasi s. PEI/H32008/000622
i nvention also rel ates

to the use of the hydrochl orl®e salt of the invention,
for the manufacture of a drug having a M3 a ntagoni st

activit

y. In parti

cul ar,

t he present

i nventi ons

concerns the use of the hydrochloride salt of the

i nvent i

on,

or derived forms thereof,

for -the

manuf acture of a drug for the treatnment of M

r &aed or - medi at ed di seases and/ or conditi ans,
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 efitt al

e salt of the invention, or
e precisely, the present
cularly interesting nethod
receptor-nedlated di seases
mmal , i ncluding a human bei ng
Ses and/ or conditions |isted
ni stering said manmal with an

/droghloride salt of the

vetidin-1-yl]-5-fflethyl
de hydrochloride To a

-2.2-

hzetidin-1-yl]-5-nmethyl -2, 2-d
e (3.5g, 7.8mml) in

a 1.25M HCl solution in

The solution was stirred at
hn i ce bath for 6h. As no

. the solution was

] pressure to renpbvesone

sul ting solution stirred at
bci pitate. The suspensi on was
nanol (10m ) and dried in a
hzetidin-1-yl]-5-methyl-2,2-d
le hydrochloride as a white

The melting point of exanple 1 was

Scanning Calorinetry (DSC)

u5|ng a Perkln El mer

D anond Differenti al

Scanni ng

C%%HI gﬁaaarenmﬁmﬁamnlb s i% mdaa tg.@&%m nute, from
5 eS EYIR ST BT, SRR B RO GPPP L BT oo

evingenteudng HBskar GYAREREXhRingle Qystal XiRay rdiirgatamster apd Mp Ko
12,5285, intdnOiE SlerentBRMatdd! frdnh Svbiacdridedr BResuldieviRRVEAEH exposure

PO o Y 0 OO St 3% AN P Y GHBL et P FPBden @

wihtrhisgherea Dbia veerd coreetedh foe abdeatigrevsingahe eltiscansheethod.” The crystal
- 10 JQRAREK A succBsEiMYEives by direct methods using SHELXS-97,% in Space Group P22

12 1 and refined by the methaod of least-squares using SHELXL-97.*
1. SMART v5. 622 (control) and SAINT v6.02 (integration) software, Bruker AXS Inc., Madison,
Wi 1994, :



beam di vergence slit, and a PSD Vantec-1 detector. The
sanpl e was prepared for analysis by nounting on a | ow
whawrgssund silicon wafer speci men nount. -The BEETB20€81000622
was rotated whilst being irradiated wwth Cu Kal X-rays
{wavel ength = 1.5406 Angstro¥s) with the X-ray tube
operated at. 40kV/ 35mA. The anal yses were perforned
with the gonioneter running in continuous node set for
a 0.2 second count per O. 018 step over a two theta

Th h i
L0558 o Bl BB P 0 8 S P,
Wo-mrtmp@p@;tlnwreéggaﬁ@sqs@aw "1'9819591%# F'awg*pe‘\ ¥-dP9% 451.
+43.34). 1 degrees) are shown in the table 1:Crystal

SE [ ‘_kl% IS?d E?o%ﬁah%&@gfa&ﬁu&}fe §Juﬂ84 8. ﬁrghadﬁék %l\B?s\fy of Gottlngen

structure of Exanple
o d@?re\am ned BY28i%idi e Crystal X-Ray diffracti on at room
t @r|HELAL-9, Bropsinriy carstBrstiicare @VIRRENAREK SBeldrigk.dnTerpitytof |
XoRavgeR i dehhatg ! B8R tRhsadYh M0 Ka radi ation. Intensities
were Intergrated 1 from several series of exposures
V\,here each exposure covered 0.3 |n W, vvlth an exposure
t pulation36f theq Rowden oX-Rayt Bliffraption_Rattern,frampthe cExample 1 Crystal
10 hgm&m@ere Data were corrected.for absor ption usi ng
the mul'ti scans . net ruct ure was
S BRebespii PonE SpRtrNy PR TR T P Jegpme
i nsirfgp the €'REfed UPpWB Riffiladtion’n choduésl pinaetelyp Mﬁe\ﬂmlt'ﬁw‘dlve'ﬁm" 3.0].

'eékﬁrtenmt.sﬁpa@ﬁms&ﬂﬂ 97.4 1. SMART V5. 622
(control) an E%NF v6. 02 (|ntegrat|on) sof t war e,

BIEKRItRRS IS Ui son, 1994. 2. SADABS, Program

15feolar$eta:h|Fagor&m:5 correction of area detector data, G
'Vbseﬁli@{/dgtlp?dﬁue (@Jen\oer\s& Iosoooﬁrv&bmzmgen 1997 (based on

O el P i 1, it 48 o
s@hgle cal sctye- Psmparfspw themeesé*fegu %”9 caFuldted Paﬁt@’@ﬁ Is shown in
Gegiiarzyand i&Bohstrate] tea sie k- représentshlibly Xie-Bigle dRsaystainukoPlight

20 Cﬁééée;ﬁhcle%tb%wee# e%k ehsiRe WENde atfbutdd to ?elrrg(ﬁ Brfe'ﬁtatnon effects is the

University of tingen, re

CAPERE R P& BOTEr XPRRT™ 6 R | STOpaReay paten
f BOTT @M Caxlaieg basted f@ﬂW@tS@IQ'eSWP‘e'@t"dﬁ“ée)ZQangl es and
relative intensities were calculated fromthe single

¢ E’ eS taraal‘ P 'r - & 3-% Sro :%%)%Ltﬁlggh-@%—#@h%ﬁ%g;pl E@lt/lh&énamide

25 I\/bdel i ng(tn) [version 3.0]. Pertinent sinulation

et e, wer e: JMvel gpgth = 1.5406 A (Cu Ka) ~
[ art oy 0.5 Pseudo-Voigt Profile (U =
01 ~\W= 0.002) The cal cul ated pattern
hat of a pure phase of Exanple 1 since it
ved froma

A suspension of 5-[3-(3-Hydroxyphenoxy)azetidin-1-yl]-5-methyl-2,2-dipheny1-hexar;enitrile
(d.169, 0.38mmol, 1 equiv), t-amyl alcohol (1.8ml, 12 ml/g) and KOH (0.41g, 7.26mmoal, 20

30 equiv) was heated to 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 aq HCI, 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%).



single crystal structure. A conparison of the neasured
and cal cul ated patterns is shown in Figure 2 and
waelewsnssiat es that the bulk is represented by PEEIB2008/000622

single crystal structure. Slight discrepancies between
peak intensities can be attri®uted to preferred
orientation effects is the neasured pattern. Figure 2
shows PXRD patterns of Exanple 1 (TOP: neasured

pattern BOTTOM Cal cul ated pattern fromthe single

z@r %oom% ?Jﬁ% 15’{(%@”1%'1%’3(&%) 2.42-2.55(m, 2H), 3.28-3.40(m, 2H),
SEPURE. 2y SO, 1 555 TOB L HEEHB AR 5 659m. 1

S mpenamotH)orf 19-7.39%(m, 10H); LRMS ESI m/z 445 [M+H]"
5-[3-(3- Fwdroxyphenoxy)azetrdrn 1-yl]-5-nmethyl -2, 2- d|p
h : O. 3 I /

@C for 2d vvher eupon HPLC shovved
N/r\p/ac The reaction was cooled to
ek parti tidned between water and TBME, the
| ayer was acidified to pH 8 with ag HCl | ayers
ateéd and the organic | ayer concentrat ed to afford
5-[ 3- ( 3- Hydr oxy henox)azetrdrn 1yIJ1 p¥1 'di,P
h&a{netanesians aed @Om, dwrgb%}rar‘a'% tegpPun ‘ﬁa’ia‘i‘as ero St ftcgoruas
( GaH4Y . 1HNMR-ME0RyEhend@@teByin-tHyl]-3-meiDfl 2,2-dphgnyl-Hexar@niyile  (40g,
3@6 Hﬂnmng) equ?v) thén Bt.- 55[(1mune2(ﬁh 6g, 372A%noB -34Q (i restithg in a solution. The

10 2 ﬁﬁutro% w3s, gtg:rleg grir rﬁd a} ﬁﬁng)re azg (1 cg]at %g% %efgrf |_zb%drr‘l?% ngéé?ﬁ rﬂ thionine
1k9-429.736mgwl7 0.4 §qiy) ar]_d\')p‘]}rntanlmfi @EG/for ﬁ,{h{'thg@g WPWFF‘F‘HO" HPLC mdrcated
Prreapiaoh @brhdélio?(<5% SM).

S TFe?’ Prxﬁr dr &(tc\!mrm %5A@é@6n’llﬁhéh Ji/rfhyéaj'e v'éa'témid@ ﬁ\e Za'ygr‘s Nere

exanenitril To net hanesul f oni c aCI
m"rﬁy fog 15 Zpifsy 8% sav@rﬁ*ﬁd Jrrerste Taygr ﬂf%@ﬁaﬁder"@ <6°g° then

15 vvastea(ﬁdré&ﬂlOml) before drying over MgSQ, and concentrating to a white solrd under reduced
S pledsufe3at M) WQJ]@ Whé)sﬂgﬁéﬁded lintoilené! (1 6o, kiR bt 45°@ fdlli1fhour
%‘%Eﬁﬁhﬁ%ﬁﬁg @d:olg {0 uecgcgﬂml :F m%Te)errd dri%d %%LUach)u trngrpat 50°C for 2

resu
s @p¥st foogive We(fi%qlrertvpf@nowéet@ﬂﬂwu éﬂre%' -238phapy! a%rem'e % a

anditelsdiid . 3% batagsie baaklicrgowsrosdera DL et hi oni ne
20 ( 51? 30&@@%[3013)% 8.08QUE g) 1 @51@'441"@\4 Eﬁ)ab Bi-pe2 (:}ﬁ 2B QG808 (m,

S AR AR SR oo

| 1R, ©AR (LD YRS At h10Bhr e wat er (400m ), The
| ayers were mxed for 15 mns then separated. Organic

solid under redu ﬁd pressure at 4(I)C The solid

was C§uspenni?d uene (160mM, 4 m/g) at 50C for
1 hour 9 er vvashed with cold tol uene (80rr1

2 m and dried in a vacuum oven at 500C for days
to 5- [3 (3 Hydr oxyphenoxy) azet i di

-yl ]-5-nmet hyl -2, 2-di phenyl - hexanenitrile g
sJI°| F 72‘9m'$5“d€%'“/§atm9§rﬂ%ﬂf%/@P'§d By ispp g?fcﬁﬂgedié%%%g %8 3omol,
lHNWu@BﬁkﬁMﬂlavrsemté&)ngch teGp DBl 35°CHRY resQitir@5A @, biogvn(sgpension.
ZH)ne rr%du‘}é-wgs rﬁ& écmed mﬂ}rer |r3ar;|-§él§le(3@ bétmbefgr'é)addrt?on‘lrﬁw%wl'é@ (3M in

(r%lf é Sg\}‘ kfﬁmohﬁ) equt()lrh?r Lﬁarr(arnrng temp bgmv OIED To the Zr/Grignard

30 solution was slowly added a pre-formed solution of 5-{3-(3-Methoxyphenoxy)azetidin-1-yl]-5-
oxo-2,2-diphenyl-pentanenitrile (70g, 0.164mol, 1 equiv) in THF (210mi, 3ml/g) controlling the



1H), 7.12 (t, J 8.2Hz, 1H), 7.25-7.44 <m 10H)
Preparation 3: 5-[3-(3-MthoxyDhenoxy)azeti di

WE2s8ABI81%5- et hyl - 2, 2- di phenyl - hexaneni tril e TRCTHR2008/000622
(700mM ) under a N2 atnosphere cooled in an ice bath
was added ZrCl 4 (80.4g, 0.35¥ol, 2.1 equiv)
portion-wi se maintaining a tenp bel ow 150C and
resulting in a brown suspension. The m xture was then
cooled further in an ice/ MeOH bath before addition of

I\(/’g} an|1 {ﬁl%%'o&v% If'ﬁ%reéﬁ% 43u$§é@hn w% rﬁﬂ% ﬁé)i a @rfor%%h befdre

sMedtf é‘ﬁ)OwgéNag pfg )})II%& é)a cg(efﬁi qéxerfca rVWE ga- §H1%u %r%rﬁadgfwnh 400m|
5 s4t BiH(C3 --\E0IDmb syt eipox popmpadien G orgdniy ldyervas washed with water (3 x

OX%&mnd) gneg' %?Wb B LRER @kcﬁ'nér{gle@ln{o@@h-l aP40¥6 4w} reduked pressure

te %lébé'? drwa E)rﬁ%plta ﬁ%ﬁr‘a{en g[lﬂn?% drg LS mI ST‘J %L!SI é] lort1 \I'/J'aese |PréJ] ;ﬁ %Jent
réor A8hethenengoled in@Q e bath fop 115 iltdied Uas@ewﬁhmﬂ“wemh? )ﬂ"%?@d dried
agoeehchignh bawet 480y G aned tile SHEBMathdtybienag)abétidic)1-yl]-5-methyl-2,2-

( lel%ng%g)%nw}lt |IQ nge saﬂtt;swé' bg%) Ané&%rgy H‘ﬁ'@(t; @I{o)/vs >é€!p/95}ea

1 a er was wash er
A b, 8GN oA e T SR T A A Bl b s
10 EBOHMaZHWEBL=3 64(nie2H) r B 8d). p62434(me1H)eS2A-6- 386, IH). EA8-6.55(m,
PRECT B-F adR, Al LRABAPEChE AR ALGM (3 m/g). The
suspension was stirred at anbient for 18h then cool ed
|n an ice bath for 1h flltered vvashed_vvlth Et()—| '

0

szh azetldln 1-yl]-5-nmet hyl - 2, 2-

ah nitas a white solid, 43. 1g (609%.

3 byoHPLC shows >99% ar ea. 1HNI\/R(4OOI\/HZ CDCl 3)

0041 03(m 6H), 1.31-1 .44(m 2H), 2. 41 - 2. 56(m

2H) 3.07- 3.24(m 2H), 3.42-3.54(m 2H), 3.77(s, H%

15 4 T63%uspérsion ofl4-fyanc4, QSIP'@HEJ@EWC api)(300g 148m¢, B‘B%‘Yﬁ in Eﬁ}“ 0L, 3
7mZ!@ o rAMsNaddddlbar LBNEy, ARGInoIM.Z edulvd )| MeHfietix@peroat)hzeiine

h?rgl-ocﬁat%%slz 09( 1.1 rgch]|01X ecauw%then \a’SCl_)l (53%/5 g, 1. Bg(ne)ol 21 5 equw) rﬁsultmg in

| sltggmﬁeg?@ﬂncprq [I(bC -F{(ptrgrrg algipcg'ﬁglpteﬁ ] solutlon Atter 2h the Jgactlg] was
4 d&yea Torpldte iy PIRED Yo nidey datested)s 28 HBQTR},. 4thi/d) 3ves|added! and the
20 egghéé)c rﬁlﬂurggtmd fosﬂprl'nns berdid éeggratﬁab washiNfthe S65HR0ayBNAR 2M NaOH

3(1(5} Wg' nﬁd&&é@zet i'di ne hem -oxal ate (253. 59 .
1 Tnemmnon waseepobepyatichie AnTSEDNde( Sigred gressresfiC, ang @'aced with
e@sbm) THiL R Ieb@ditdﬂ reslove) Bit EeNf afdvies eRulting, hoam&BRGlic solution of
e’&&ErFGE gll_ %m%gs‘/ﬁag Weﬁ)rﬁ tt,ogl @%M%WA thikk sﬁp&%‘onzﬂetgﬂ?pensmn

ete
d@l@geqo@a)n aniga haty for(z:[u thep Eltergﬁﬁv? fd “ﬂ&%@%&ﬂ""\?ﬁé‘d the solid
bidpkiasiie vatuatnUore18btal 45°@db Gior 5-[BA3-Methexyblmhoryimzetidin-1-yil-5-0x0-2,2-

S %Qﬁégtdeﬁgmenmegﬁ A ehitd Lffa, @ﬁﬂﬁfﬁ%) Ardly S byM Iiths:?dWsN@@Jﬂar@a a1
r%‘pélﬁ%ﬁ 0 ms& 0y n%g{%é( 0 2%)2 g2 Jhe (ﬁ?O)Hg 79'% ?é"’i‘:% A3

ariel 3k Bo4d 80 (i 1Hh 4B @39 nrh1iHs>, g 4|5é’ﬁe éa92t~‘b°0r @nﬂ*\)eﬁ 36-6.42
30 algh, Jeh),G¥4-60090m1 1hg, 716128 {rh g, Mob-7@e I 2AD I7i4e-796 [y tBHDN  of
volune 2.5L (8.33nm/g) was allowed to cool resulting
in a thICk sgSo?nS|on The sugfen3|on was cool ed in an

|CP 'A'(@

(600rr1 2m /g) and the solid dried under vacuum f or
18h at 450C to give
5-[ 3- ( 3- Met hoxyphenoxy) azeti di n- 1-yl ] - 5- oxo- 2, 2-

5




di phenyl -pentanenitrile as a white solid, 347g (72%.
Anal ysis by HPLC shows >98% area. , 1HNVR (300MHz,

waeodnss1y d: 2.07-2.16 (m 2H), 2.69-2.77 (mPQFB2008/000622

5

3.70-3.78 (m 1H), 3.72 (S, 3H), 3.94-4.00 (m 1H),
4.21 -4.29 (m 1H), 4.427.457(m 1H), 4.92-5.00 (m
1H), 6.36-6.42 (m 2H), 6.54-6.59 (m 1H), 7.16-7.23
(m 1H), 7.30-7.40 (m 2H), 7.41-7.46 (m 8H)
Preparation 5: 3-(3-MethoxyDhenoxy)azetidine

‘hem - gxal at gJ@ a suitabl e hydrogenation vessel was

ad | zhydryl - 3- (3- met hoxyphenoxy) azet i di ne
( , &B7mgl, 1 equiv), Pd(OH)2 (20% wt on
Car bon) (6@9%9% wt) and EtOH (6L, 20m /g). The

m xture was placed under 60psi H2 and stirred at rt

L5b SRR SRR Lol 2 SR nd hrtne
wE9PE @-8fineln! ewy. SIOHE EPFe W proharbaNEn P B @nd BICK ©L. 20mig).
V Ohenmtucef wab. pidced. dwder €ppsithciad stired lat @ din{i resianr @malketichGRE. 48h

Tasbh&, Eiﬂﬁjﬂb_i ng solution to anbient was added oxalic
a%i d (39.1 1S I

et it O TR, R B R s o ver
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t lenceritrated) teea welemd eff 1.2Lt (6mkg) jupdef grdug pegssuye at 490@ To the resulting

fsy?memﬁi AribicBbas GARIdaslalic Bcid (39/164 0ladiiiolf @ edqliiv) bét@iwise resulting
iltered. 0 ' e .

oS BRI, R e

MVBbh BB BRY FeRkdR af ife TRIBHPT BxhrratiEredswaphgth it EIOH (500mL.

s@iig), add5tpe ( SBIY) .dridthabndsi svaoyurHPAIC SStower >WB0otar @e  3-(3-

PhePaYyBldnd) adatidine hemi-oxalate as a white solid, 165g (85%). Analysis by HPLC
1- Benzfy r%/ - 3- (3- met hoxyDhenoxyt ezeti di ne To a

h > o a. . .
sSMUYEToH° BF* et hanesul f oni ¢ aci d

1- benzhydryl -azetidin-3-yl ester (1169g, 3.68npl, 1

€ @rpYdatibr6: FtECN h{d?y- 334 meRilyprdhox@bzdiitingvas added K2COB
(610. 69, 4.42nol, 1.2equiv). To the resulting slurry

was added ao ormed sol ution of 3-nethoxyphenol
(548. 3q, 'EFA'Z Wl, 1.2 equiv) in EtCN (3.50L, 3m/g)
e '?hxtureop‘gat ed to 800C under a N2 at nosphere

(<5% met hgnesul fonic acid 1-benzhydrylazetidin- 3-yl
ester by HPLC). Upon cooling to anbient 1M NaCH

(5.85L, 5nm/g) was added and the resulting solutio

StTP 3 eRptieny oI mi@awwgm%é%ﬂ@E%hvéa(mﬁad'?%-vg%&ér(ﬁéé?- oo, 1
| @yén) sn EENe(2(3alk, t2mtifgloat et wamnatided &1 gaTA o, #.43redl. Wwepshied To the
Wrésts}ltirégélmqas (ddea’a ;})re-;ogﬂél_d;] Shlutieék ﬁetj@d’xb;{h@nc{l (5]4'3.@[& Nepedol, 1.2
in 5. : . The oqrgani ayer

Rt P Ly raBlrdlne Mo d RN 0 R Bt on
exberayRge deqchiano CampiEtipTh yrat ohestet r(53% drethanesuliaioy 8Fi) fepenzhydryl-
( 2pdtibigB-ytRerpyteqoent i al additions of MeOH, affording a

4 mpélgooﬁﬁﬁg RS BrdidAb l\)évrlé(gH tf%s(%t)m]g)q@s%%e@%n@ e H’s'ulNM golufrd?le.‘:.tirred

suspensi On was CQ TC or 3h thep fi Itﬁred, " laver

WERS % M CRTORERMP D o5 eRaralf o NP fRYSTS TSP PISd 20 i craanic fave:

v aasherhwith 18OBROHS (15111 Shlig)@and)iaq.brinPR 1186 Ne6in $H8k waler. t5a/g). The

S Qlgafle 1034 %8s prEAHundefBRHo¥phER distillation conditions and solvent exchanged into

 MeOH by concentration to low volume (2ml/g) then sequential additions of MeOH, affording a
4ml/g suspension with no EtCN detected by 'H NMR. _

" The suspension was caoled to 0°C for 3h then filtered, washed with MeOH (2.5L) and the solid
dried under vacuum at 50°C for 18h to give PF1 261660 as a white solid, 944g (74%). Analysis

by HPLC shows >99% area.



by HPLC shows >99% area. Abbreviations it = room
tenperature Me = nethyl Ph = phenyl SM = starting
wOorai0sn3mio h = hour mns = mnutes d = day |n VPCT/TB2008/000622
activity of the hydrochloride salt of the invention
Pot ency assay MB potency is Weternined in CHO K1 cells
transfected with the NFAT-Betal actanase gene. CHO
(Chi nese Hanster Ovary) cells reconbi pantly expressing
t he human. nuscarinic M3 receptor are tran sfected with
the NFAT_b-Lac>Zeo plasmd. Cells are grown in DVEM
wth G utamax-1, supplenented with 25mM HEPES{ Li f e
TAbbreviations es 32430-027), contai ning 10% FCS ( Foet a
Cal:frooﬁaémmratﬁie gnma F-7524), 1nM Sodi um pyruvate (Sigma
¥§ NEAA (non- Essential Am no Acids; Invitrogen
5 140- 535) and 200ngyni Zeoci n (InV|trogen R250-01) .
hiP BPHR¥ Assay Protocol Cells are harve sted for assay
WAM statoy mategath 80 - 90% conf | uency using enzyne free.
CgLholp ssoci ation Solution (Life technol ogies
1%%8_ Ol%; i ncubated with the cells for 5 nin at 370C
i ian "at nnsphere cont ai ni ng 5% CO2. Detached cells are
- cBFP&cted in warmed growth nedia and centrifuged at
10 2000r pm for .10nmi n, washed in PBS (Phosphate Buffered

S J:t?tﬁactllnﬂ cﬁtt@ﬁﬁh%@hlgmeesilt SFhdflvBbh and centrifuged
agaln as | ust descr| € cells are re-suspended at
2%9teny asdY| s/ m in gr owt h medi um (conposition as
d&ig patérbe ds add@mdpd in2CHD-Kb Fells iiassfestet [with dhepiffg HRetaldctamase gene.
SR ] iy Wl
ein assay bu
15 { it oSSR M AT i Pl GO 8 Ay e win
( Slutpmax 900@pIaMenB)! vl @5 HEFENEIR, Terngleies 7430-09). containing 10%
I e6€ pioefal @él@éﬂhﬂh 5%212557524)! 11 SdReh pyRivang (Bdovld-85361) BEAA (non-
C f
IAENEEI N NG AT
[ nmmm_m@mﬁegmgmd using a Tecan SpectraFl uor + pl ate
20 I @8ie4re hdrvestR46r Js@éyl vaHan 469 NéBch 801186% | cofludrizl) iBh@ Bitkyme free cell

5853{335@ %Hﬁ;éorb@‘g? tﬁ{;}mﬁlagles 1%1#%%anubastetﬁﬂ?\ﬁlgenc§egse {p!n% min at 87°C

C OrRPGRMEsPlace pantaining téclaQr dgtaghedioplls A PRIBHRIIAIABIRY growih media
d aRe bsheiged AhpdmotproRr @bmith heasaer bapgd (RHasghita eBufferdd Selthe; Life

S il‘gcrt]lﬁéldgielsqm g%%&)%ﬂd %(ﬂ*ﬁs& again as just described. The cells are re-suspended

25 at 2x10° cells/ml in growth medium (composition as described above). 20ul of this cell

suspension is added to each well of a 384 well black clear bottomed plate (Greiner Bio One
781091-PF1). The assay buffer used is PBS supplemented with 0.05% Pluronic F-127 (Sigma
' 9003-11-6) and 2.5% DMSO. Muscarinic M 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 reader (A -
excitation 405nm, emission 450nm and 503nm). The compound to 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 correction and the Kp value for carbamyl choline in the assay.



are plotted and |1 C50 val ues generated using a

4-paraneter signoid fit and converted to Ki val ues
wa@2008g38ne Cheng- Prusoff correction and t he K REI/IB2008400622

carbanyl choline in the assay. Guinea Pig Trachea assay

Mal e, Dunki n-Hartl ey gui nea-‘éi gs wei ghi ng 350-45Qg are

culled in arising concentration of CO2, followed by

exsangui nati ons of the vena cava. Tracheas are

di ssected fromthe larynx to the entry point into the

ﬁ%ﬁf‘%ﬂ"ﬁ@‘%ﬁ%@g then placed in fresh, oxygenated,

. Uf fer sol ution (Krebs containing 10mv
pMalpr R blertiey) oiagepign eI P Soh are Sitiadi h AdIEe FaRRton of
acof, aoewed dpesasguinatibns dite venaehe dbacheas appdissededyyom the larynx to

C We te'nﬂg lern MRMUR dhB& cg\ﬁtg tahd ﬁ\gﬁ RERAS irkéh, bhyGedatcac hl&ﬁﬂeh Krebs

e R e
ast roome tegnefalgie. tThe tragheaspard openest hyaceting ivfougipthe ﬁ@‘"?&?r%’é"s'te the

t frNSHY mRscled NSlrifd dpProkiRitely QB alRGE ridts wideearotihen @neh thead is

Qt?ached dct) 91% cénlrtﬁgc‘eus ong eﬁJ@ r%ﬁl}? baggtl?lmea;tng th%tfsrgepﬁan@(fu%er and a (

. a@ﬂ‘ta'f ogp ﬁ’@ﬂ‘? 4 bgy °%F'e?f§ to pRRionfIfYssHE SWhe £fean jbathg (e sigies are
10 TmBuntdd/in Finhorgamcbaths dilledi viits wesn VE¥H @erated moilifiedorstsy The pump flow

Tka%sly% 1808 i AR 8fh HE %ﬁes%she@'obhtﬁbou&l?nﬁhﬂﬁs ab plko&Omder an
a
a,n?alugaloil 8fe 1668@?&? | EFsg?s ar? 6er te%sqn %her %jwoﬁlémwés ﬁ\En legj o

Teadibete fegadurthgtileidminiteso el ectrical field stinulation
( FEksaps afe dubjectddoto| ebsirit) figld sinRiiaT EFSILEIShd folowig) @vareler? 10s

15 mr{ﬂ:lrg e%gr’y ZQn m 6) Wn Ié@' v%ﬂh '10%?n d 19%51\/ 191931}3%@ TJ‘rglsed 5V every

isra ever with
r é(ﬂ@% V\(}hlpltpe atawaxr?rlxgﬁmur@oﬁtr?aéwm ‘ém}‘%glﬁ orﬁ?gnsfeo{or gacg tissue is
{ plsssyed. | Thisgussmaxiraghn vo'lfhgesforjeamhsqu th@msqtbm[oag@utftm regajpder of

t hﬁ%ﬂﬁenhﬁntt %%Mﬁ;eéhuﬁlthétQHG@QF@ fdr ReminEMBIpIAE fis Stbppedieand after
ﬁgml ccp?rg readln ] argvt\%grgox%r a 8 1?%{ ataeggd’]ﬁtsoreﬁlzée% OrCog\ tmnﬁl |s then
t oppe

BEMEi"ES and rea
20 apdded Ak €AchotisYe as @- btys rﬁ°f=‘1e Bl APt (detgrmined &t b dwrgn M, rdceptor
Cesppsseddn CHOtcBIgNn adidatidn biadiepaskay), iasd e teaiscubaty fr Ais Cdmgaund is
athe%%ﬁled WES@&J{I UQF‘Q? abiaWagh JAM%G.ﬁM b(r@cfsem'tﬂfn ﬁﬁmﬁ\@ §$&d)red

fration bi R % @gﬁ%é k| nt tlssues are
t & TREULRE desrgpaindsr B RGN s AL e F" & ‘fer“'S?n
t cisdenged wigh higanainer (@ EV)dto detsrmingi viahilitprdRgadings dakien diying ftherexperiment

25 1menamt.éahp&ub§eor s‘sﬂgqn&&orfdcz@ %mv/ar@ NTHOFawt dis BRNGIVREE into

t P%%‘ﬂ'g?s%d?‘%e tgﬁlgq |Pt8r?§coant meta?]ur%men{s o¥ mﬁlbl? Xp?rﬁ\e/omt response. After
deteeingrivasboul teehlimgstigken fas HigitipRys tq rar@éﬁr ttx Forftpmt they inhibition induced .
e&fé&édofﬂﬁ@&nd&fs@i AU ek 6adohyousOllraion efthctivhi Mgsubiotabitity tirats the

zlraf?og F %A@r ?emIQ\% tor ﬁng&{:&np%[lr% waHWE Ebﬁgouhtﬂst dfe Qﬁﬁéﬁ? Rkted at

response ccount measurenents of
30 R ‘B|5t“?%?Hm?deT’ﬂ‘@"Ei‘—agt"f"esponse After starting
washout, the tines taken for the tissue to recover by

25\%%5@%%%h&hh&b&.h&%.§ Mbwe% dséay @ak ASOBSGaand used

neasur e on, o
o i 7% THTNEE SO B QLT iy RS b PR ey 24T poning
p osova ohprihareot asarsalive ttissuSmamptsision 3 made t'nryt@hébﬁ qayﬂas%grcpeate the
35 Alradhealis hsde 4Md 1Q&HehiBHE 3-8 Yhrbde0NgDlidesiepamid. The tracheal strips are

suspended between an isometric strain gauge and a fixed tissue hook with the muscle in the

horizontal plane in 5mi tissue baths under an initial tension of 1g and bathed in warmed (37°C)

aerated (95%0,/5%CQ,) Krebs solution containing 3uM indomethacin and 10uM guanethidine.



Alternatively the follow ng Guinea Pig Trachea assay

can al so be used: Trachea are renoved from nal e
Woeuki1sssar t | ey gui nea- pi gs (wt 350-450g) and POI/IRMSMY0622

renmoval of adherent connective tissue, an incisionis

made through the cartil age d$p03|te the trachealis

muscl e and tracheal strips 3-5 cartiltage rings w de

prepared. The tracheal strips are suspended between an

isonetric strain gauge and a fixed tissue hook with

t jﬁ% t:nyu%g r% I'Fogt|0'i1$§ ?J&f%eh é)grgﬁe?blitplhr@lmﬁ’e 'e[%ctﬁ)mes FH&T?‘H%) b@&m&am

ensi
(W@‘@) ﬂ%‘(‘éf’faffeéﬂ K(@SW"’SM??'%’(F SPEPSHPULS B'ﬂ'ma'ned thmth the
Ctisatectiatnis ngng3reitalviechomes. eve tissuesate A0 (g wauilibate foi ancholryeth re-
t {eﬁ%ﬁ\% tca{geat PO SidAORH DR IHERRR oPMRE aduiliBlatiddlpBliddN KDth¥\bridef the

.5 f?%ghrat#epet}ggugg Srrarél gB%JIy( @ f’mtﬂgtt @‘-‘S) usm/ me noll%vL %apafmelers 10V,
nEAHa0ms @else witlth iih1 Oserdraing gvenie2 Bt H§a@j§sswg ayeliapg fegpopgeccurve

PidEpstruckdi@véritfsee 187 3@t (kaspid al Gthe Gtithdidtibn parandt@s castant) to
h égrmiﬁ% :;Ls{ @amn&a?glﬁﬂu% rPngyn tl';lage Qfmul%@cm dgraﬁ'\@g.rsm rQspf)ﬁs@mare‘

I on per
t HO%erpe merptad Pish! 0(3%’0. °§§'ﬂ%’§'° at @"Efr'@% by 'P'?Pé?ﬂle;PVﬂ PMH?}“"‘W'" or
10 StiMratapined TkdteShreltfdntgpehiadly Edhdlaati g @ ingenetsamntl:thel@sponses
1\9&% r%ﬁoglpgbsleg u+l%§:em cI'bqut Qst&&é@ S0 Hnaﬂngnsto Qﬁéee{dﬁm% (Wﬂ‘ﬂa- study

resgonse curvg d L{h dﬁ |
o%?poflﬂeanp élpf'g%vel_'@g% twnclg qultre%lg meﬁ éhe IPTt 1 inwerﬁcor ed as the confro
s tespnbea Thostudyapappedss added hgledissup baibs, dish eachrissee rgeqivingta single

MBehbdRRHhtioR bf dBH H Qr'ib‘ aliipddNg edUnBER f&t2h M At posiiaddition the inhibition

es are 100% nerve
15 1%&”@%%@*&@3 |s r r ecdz and. ?ﬂé:arv%s g%nfé 39}‘8":1 %&%Mﬁa&gnpound
t eanegstationovgr tmche_ghqﬂpafrpr@ rgﬂeﬁéme qrprg@u@g‘e tigpyes grﬁél}?n rapidly washed

I efedé asllnin pbdusich aitie @reBé sdutioh ne-esibiished| Tissued are stilngated for a
r ﬁlﬁﬁ)eqq%ﬁ%ag\@é’cgveéﬁw t‘ﬂg lé%bbrh ghr@copd?e[ﬂ SIItatLJ b&i qu{t@ 1bl$ 10uM

t1on of

RIS 9RY ' WG PBOS oSG st HeRlbh Padel R SUBAtp teste
20 | asitenir8tvh giving 8 casphdck AF0% inbibitaprbiut leds trapd pBMEantabioeist & ideiyified

C oY @Hérié'so 'c&véi%%ie fn® 1h P8 rdcS AL iRfucedNhRititioR TEL) calculated in
e concentrat

tissue receivin 0

al5vs PENeS “?% Gg&etﬁr?tPBg&oﬁ"gm?"d? a?htyp'%l {Z]Fltepos dg (?es"mate
t Aeationhfdsfiani on of t he 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
ImM/mn perfusion with Krebs solution re-established.
Ti ssues are stinmulated for a further 16h and recovery
of the EFS response recorded. At the end of the 16h,
10mM histam ne is added to the baths to confirmtissue
viability. The just nmax concentration (tested
concentration giving a response > 70% i nhi bition but

| ess than 100% of antagonist is identified fromthe

| C50 curve and the tinme to 25%recovery of the induced
inhibition (T2S) calculated in tissues receiving this
concentration. Conpounds are typically tested at n=2
to 5 to estimate duration of action.CLAI M5 1.
Hydrochl ori de salt of

5-[3-(3-hydroxyphenoxy) azetidin-1-yl]-5-nethyl-2,2-dip
henyl hexanami de.



2. A non solvated crystalline formof the
hydrochl ori de salt of 5-[3-(3-hydroxyphenoxy)azeti din-

waz2008/13B1et hyl - 2, 2- di phenyl hexanam de. 3. A ROGRB2008000622

according to claim2 having an X-ray diffraction

pattern characterized by t he' fol l'owi ng principal x-ray
diffraction pattern peaks expressed in terns of

2-theta angl e when neasured using Cu Kai radiation
(Wavel ength = 1.5406 A) Angle 2-Theta (+/- 0.1

degi@es) 9-1 11.2 13.7 18.3 19.7 4. A pharnaceutica
conmposi tion conprising at |east an effective anou
al-cohpberiaridec c sa'di /G tg’d&gﬁ‘}dr%éheﬂ?xylﬂz%tﬁdﬁé Y-Spreptiyl- %)% d'ﬁhe"y'
desxanegabief or m t hereof. 5. A conpound according to any

OQQ\ & sGIbﬁéJ'@ysgalhh@fo%w Sthethy@8EnioYi@sal 8F m3Qﬁ-hﬁm§ﬂl&jr)%tldun-
a nedi canment. 6. A conpound

a&gggﬁfmﬂzg{m%ﬂV'%ﬁ%wmpeclalns 1 to 3 or a derived
f drinraproengrasensding teslaith havie an Xgpy difiaction Patieen shaggierrespy the

~ OfolldNirgeRRasal xGhySOfrbsS patiei (hefi@rilpressed & Bedsodft2ettetd arga when
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he grou i r r acute
bP%ﬁ%ﬁ@g%%@?ﬂ?%Fﬁhag(ﬂﬁfﬁﬁ E g?g%c itis, smal'l afrways
bi#egle &dbétdr], and enphysemm, obstructive or

| pi-loassekrly ai rways di seases of whatever type,
etiotggy, gr pathogenesis, in particular an :

¢ or inflammatory airways di sease that is a
renbéi?sel gcted fromthe group consi sting of chronic
eosi Ndphi I ijc pneunoni a, chronic obstructive pul nonary
diseagg (COPD), COPD that includes chronic bronchitis,
pulmopary—enphysema or dyspnea associ ated or not
hssodPAt ed Jwi t h COPD, COPD that is characterized by
irreversible, progressive airways obstruction, adult

I @SRiph@Bdeyiticdl Sdnipsiton TyMpHsPIRit (cAEDNM) effebtiva Ciarob@tdf @ncombound
£ RS P ST SAGLY Yldof aGONBRARRLeLO OL oY G710

I'S associated with
pé|w.'m?lgnd ﬁg‘fﬁé’rﬂeéqmvahe of CB\”EHé‘h? £5 3 degyed (P & GAPPOpifigndhereot.

efor ade@gy medican@at hogenesi s, in particular bronchitis
t B compoidhd XBIIRENG to &y @Rd ialndsANd § Bea Qarnoédﬁorﬁﬂfﬁ Sbrsdokitigh ttdreof,
a olfltuge pnr ncpela{ment’ ofa L(i:lsl;'letaseesl 9’ g&/ glegsOt 9 o%ons selected from the group

consisting of:

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

~ emphysema,

e obstructive or inflammatory airways diseases of whatever type, etiology, or
pathogenesis, in particular an obstructive or inflammatory airways disease that is a
member selected from the group consisting of chronic eosinophilic pneumonia, chronic
obstructive pulmonary disease (COPD), COPD that includes chronic bronchitis,
pulmonary emphysema or dyspnea associated or not associated with COPD, COPD
that is characterized by ireversible, progressive airways abstruction, adult respiratory
distress syndromé (ARDS}. exacerbation of airways hyper-reactivity consequent to
other drug thérapy and airways disease that is associated with pulmonary hypertension,

+ bronchitis of whatever type, etiology, or pathogenesis, in particular bronchitis that is a
member selected from the group consisting of acute bronchitis, acute Iaryngotfacheal
bronchitis, arachidic bronchitis, catarrhal brbnch'itis. croupus branchitis, dry bronchitis,
infectious asthmatic bronchitis, productive bronchitis, staphylococcus or streptococcal

bronchitis and vesicular bronchitis,



bronchitis, arachidic bronchitis, catarrha
bronchitis, croupus bronchitis, dry bronchitis,

WO pdogasisous ast hmatic bronchitis, productive PCT/IB2008/000622
bronchitis, staphylococcus or streptococcal bronchitis
and vesicul ar bronchitis, as®hma of whatever type,
etiol ogy, or pathogene3|s in particular asthnma that
is a nenber selected fromthe group consisting of
at opi ¢ ast hma, non atopi c asthma, allergic asthma,

atopi c_Br onth a! yer qu%geen% ogy, ¥ ! ed th%osqteE’%rs Rr;%?%mhralmthma that is a

ast hrm eesent

ast h mamg'gﬁgg égquﬁ;d fran HBMW' (@pwpg: ofdﬂgqlcu AHBAR: g9 atopic asthma,
ext r i ngiegicasthmaRatomd sreckhiy IgEmetised aEthma | brdnaltidl crsthma, essential

essentésﬁ!maa%m@mms Hﬁk{p%rﬁg cgdga@rwp%% %bﬂ&ﬁo disturbances,

non- atOPIC ast h bronchitic as anal tg tous oo
ast hre! ’@?&%P%’i"gaecﬁuﬁ%%yeﬂ“’ﬁ@f"ﬁ% facéﬁ"f eePséag iRdUe &g

ast hrinapoarbn caiise, |nmdajmda%mmrmndm'ec€l§ﬁaﬁ enellyserptaypregsthma,
i nf ect ixéRis@mbite® £awae didyenD@@icR4E | @thmal WoEakis induced asthma,

prot ozga| ﬁatlo%%l b %\Aﬂf'e&(/ee Sém.faﬂcau&% rﬂ>|y] gL&e%g hﬁ%‘&sﬂr&%al or viral

|nC|p|en%

br onc hipigstige.i gon-a"are'at ésﬂr"tm gngRignt Bythma., WBeRZY | ifaRta gYndroge and
10 what evigenctigipis, et i ol ogy, or pathogenesi's, in

partjc f'gr gllf hi ectasis that is a merrber sel ect ed

fromt roup consisting of cylindric bronchiect ashedt

saccul HPHCEIE R HIRRELERS stiofogs oF RAMPARIEER hPAt gL rachiectasts

capi | | taatyis br onmbéreeteasd $rom s gioop lseristitei efceylngdrie bragehjectasis,

br onChéa%&ﬁaf?e%' &o@ﬂﬂctgéﬂ |fhs‘ﬂ‘bl’|'naﬁro%@ﬂ§§"d QGbif BrondhiecthBiS, cystic
use O

15 3 or abfafgﬁle s%ug?%};:rﬁj]’\c lectaS|s a%d%oﬂlfuq )érop?rgx?emggl claims 1 to

Ico reo for the
nénlifeaeseu?’ & Wpau"ﬂr@&’fﬁ%ﬂlpnﬁ‘yé’"ﬁ/@f SAs gk $ o &cderivFatfgm or
8 corijtsitisisReraif, fd theomapGiadde afeongtavigy 2 13 amagonistacipfty.
Clsatfﬁgs [%f% g’onﬁéur@ ﬂ@# SFQ’ L@Uﬁb% cﬁigﬁppﬁi ﬁ'opﬁ derived form or

t her eo manu

L BB 37 B S T P EB P r-as dsorders. and
20 s gbreitibmcelestatiiomttbe goupa desritgd incdaimmed in claim6. 9. A

mbt ROHetd (tfrh%mn&f @fna:ﬂmﬁam&img & RGhandbdig, &ithWN®Ba ntagonist
- |ncmgrg trea%rﬁ) sald man%r? eC t \O/gl ct,tlvé Q’?AuH?Af gg:on#:ﬁo%ﬁ“ !ar%grdﬁ@iodany one \

acterEs hig 3t°63 defiyepe srompnositi ?Fé“eleof o 3 or a der i ved
f ap.m resthaziciogeatirigtte daimioiveeedte, diskése, disomet dtraohdiion s Iseleatay fitcw the

25 clgmuygsc)de\g@ﬁgoqnhgﬁ, Adi sease, disorder or conditi on S
sél ected fro rqu descri
C cdht seaenglen g} g Eff?ﬁ’s " BTG Ega' %ptognoé i r'veF ?‘Orm fhereof
1 wito a Bie@peutic @D@ntlsele@jetffmn thereof with a therapeutic
ags rFLL'ﬁ&&g%ﬁésS@B id)@imbntc(r@ar SSiipbudy eDAsegemvamg plobein (E)AP) antagonists,
0! AR Qnﬁigg i RERAIRORG ARLKRYS 18, mgrezrw 4l AE)

oni st RAS)
30 ) WelATiEe fsﬁﬂps’gmﬁgg?'gs 'B'F'“‘L"FEM anq HEsnBgpTRs 4 . and

L T8BEA; and o,-adrenoceptor agonist vasoconstrictor sympathomimetic agents for decongestant

use,
(e) short or long acting p. agonists,
(/) PDE inhibitors, e.g. PDE3, PDE4 and PDES inhibitors,
35 (g) Theophylline,
(h) Sadium cromoglycate,
(i) COX inhibitors both non-selective and selective COX-1 or COX-2 inhibitors (NSAIDs),
(i) Oral and inhaled glucocorticosteroids,



(c) Hi stam ne receptor antagonists including H1 and
H3 antagoni sts, (d) ai - and a2-adrenoceptor agoni st

WO 208/1838%4 r i ct or synpat hom netic agents for PCT/IB2008/000622
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decongestant use, (e) short or long acting b2

agoni sts, (f) PDE inhibitors®® e.g. PDE3, PDE4 and PDE5
inhibitors, (g) Theophylline, (h) Sodium cronoglycate,
(i) COX inhibitors both non-sel ective and sel ective
COX-1 or COX-2 inhibitors (NSAIDs), (j) Oal and
'@(Wo%o% ERSAL] g&%%gﬁrs%n% bk hBRAGLG Bakean! | bodi es

ve agai nst ous I ntlammatory éntities, (1)
A jAnti tyrrerneﬁrew @@P’s{arﬁ'aré'f@ﬁ agegist j - TNF-a) agents, (m
Aghy@ghd2Rn Fdle@adihitbitbr Micilbdiigor$.-4 anabartisng  VLA- 4
Q\ﬁ %’1%135&1 Bz(r&gepﬁl Jﬂ*a&on@ts and B2 -r eceptor

agoni sts, (o) | munosuppressive agents, (p)
I Wﬁl"ﬁ??’@?‘g’pﬁfs'vﬁﬁﬁ"fsx met al | opr ot eases (MWPs), (Q)

Tept Hrynibiters of riditix meldiGbralaadesNMBIPs)ecept or ant agoni sts, (r)

Elgt shé@s@nih RR), Rk 18 Rk, k&bt MhRgaEIe A2a recept or
t Inhibitors of uroki nase, (u) Conpounds

aﬂh Iaa%fé inhibitars, .

Opam ne receptors, e.g. D2 agonists, (V)
N@&Ilﬂdﬁtoé'ﬁ%ﬁ\%?ffeqeﬁéfaﬂﬂ’ﬂ’é@ pat hway, e.g. |KK inhibitors,
(w) rnndets atuenkmasef cyt oki ne signal ling pat hyways such

ag) Fb%ﬁpM%E’stKét'aa%ﬁd&ﬁmﬁmogﬂm@%% pdaghnidgent s that- can

be classed as nmucolytics or agﬁl-tu55|ve (y)

AP |'\'B’Idk9i‘tP’é &t the BikBiapiRway; 1B M PBPYO™: (aa) PI 3 ki nase
i phinidolgors of giakine sidobljr@X@RAvaghsualyar 38 MAP kinase or syk kinase,

(x) Agents that can be classed as mucolytics or anti-tussive,
(y) Antibiotics,

(z) HDAC inhibitors,

(aa)PI3 kinase inhibitors, and,

(bb)CXCR2 antagonists.



