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MUSCARI NI C ACETYLCHOLI NE RECEPTOR ANTAGONI STS FI ELD COF
THE I NVENTI ON This invention relates to novel
wdeoniswatrazves of 8- azoni abi cycl o[ 3, 2, | ] oct anes, PCT/US2004/034234
pharmaceutical conpositions, processes for their
prepar ati on, and use ther eof |n treatl ng I\/B rruscarl nic
A A . f A A\

OF THE | NVENTI ON Acetylehall Y from
chol i nergi ¢ neur oHs .,.cﬁggﬂﬁjm{éﬁu b and central

Ner YRiSn fHbR 8aRE {Rfdvel &@Mu%sfcffe&r %lémc%ﬁ% Ahoctanes,

processes through interaction with two major C asses
phaymaeagicyl aﬂmqiqsm@ns,qn:@psm dor thclln grqpawbnmrxd_ g therdod in

scgrini c acet Ilnere scarinic
tedfiayip st rfiEe PREpRRe TeirRes R i O aaswo the
superfam|ly oh ;%ﬁ&%'{ Dcaﬂiﬁﬁ N t hat have
seven transne subt ypes
of MA&lyldRsliné wicueell Anw chakifergie neti®np irotﬂxlqunpﬁerﬂ and central

di stinct ge Each_, of these five subtypes disp
nerﬁﬁlpwétegﬁ&'yfﬁﬁtéalwldé erent g;(caggrocm qugl 1énterace( 1on with

m@&%‘{o\f lcfa@&'s'o@ Qcdt Eﬁ(ﬂhfé E&s Wtﬂeellnxoﬁjdlé tcurld ﬁlléhrg%céﬁhlc

vertebrate organs, an These receptors can
acelgdtholine edpiptas. yl\/hladarmmwaﬂcdmianamcemnm (nFChRydefring to the

supg oG o BNt o e foemlars iestats S spnTaRbret ppmains

Thér@WﬁlbtﬁéE of S GIRs, RiB8E BISRR, bRI 0 id BB Drédutt of a
d}. Miscarini c acetyflcholine réceptor dysfunction

dlsﬁﬂ(& gore NEaubt (fdhdso fizve ‘%ﬁlﬁtypés)dls;ﬂa}dlLfniq:u’ethrmacologlcal properties.
pat hophysi ol Qgi cal states. _ For lgt ance, in asthma and
Musgariwg %ceaﬂghqlwetrwet%wﬁowgﬁe ‘HF uisd 1y pesabyate organs, and

thesd¥eb 9k }’ne‘aﬁfi‘fjbi ?‘?ﬁ%ﬁ%ﬁ%& SxdifRF cﬁy%%ﬂdrﬁh iRt E}Q&Eﬁ[ple in

muscarini c acetylc torecept unction on
smpathasysojedbivat inthe eirweys, blagiéryand ga!;tt'mnqestimii) tractyMgmACHRs
muscl e, causing increased acetyl choline rel ease
metliatd eominagtile a@}abnMr Ver reviemu bleaseotse {Biown APRHEE7 /id}.
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different pathophysiological states. For instance, in asthma and chronic obstructive

pulmonary disease (COPD), inflammatory conditions lead to loss of inhibitory Mp
muscarinic acetylcholine autoreceptor function on parasympathetic nerves supplying
the pulmonary smooth muscle, causing increased acetylcholine release following vagal
nerve stimulation. This mAChR dysfunction results in airway hyperreactivity mediated
by increased stimulation of M3 mAChRs{Costello, Evans, et al. 1999 72 /id} {Minette,
Lammers, et al. 1989 248 /id}. Similarly, inflammation of the gastrointestinal tract in
inflammatory bowel disease (IBD) results in M3 mAChR-mediated hypermotility
{Oprins, Meijer, et al. 2000 245 /id}. Incontinence due to bladder hypercontractility
has also been demonstrated to be mediated through increased stimulation of M3
mAChRs {Hegde & Eglen 1999 251 /id}. Thus the identification of subtytpe-selective
mAChHR antagonists may be useful as therapeutics in these mAChR-mediated diseases.



by increased stinulation of M3 mMAChRs{Costell o, Evans,
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tract in inflamatory bowel disease (IBD) results in

MB mAChR- nedi ated hypernotility {OCprins, Meijer, et

al . Degie theylarge biidy of seidanderssnpertidg éhet uselof antiteruscarinic

reop BTSSR Fcalmbit o 3aled SRR SRR S Ve i ariE
mu$dagigitecofnpotth@ard 998sedh Ind dithic. Thuss tHeRerehfaiita fded #bd fivel

of subtytpe-sel ective MAChR antagoni sts may be usef ul
corppounHe thapargtoppadl af ameiag binskade ardd3 arAlehRs.  Conditions

di,seases. Despite .the | arge hody of evidence supporting
5 asspgigied athom nERse R SO 0? HeR 3y asitgna, COPBIBD

ond kR Blonts WL G RIS AL it ol Falm
bindfdgs, there remains a need for novel conpounds that

are capabl e of causing bl ockade at M3 mAChRs.
Condi ti ons associated with an increase in stinulation

of M3 MAChRs, ' sy¢ nd urinary
i nconti nence WL:;b .121 %Sb L: hat are
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Thi s inyvention proyvides for a method of treatin
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a pharmaceutically acceptable salt thereof. This i
i nvEhisiimientps alse edlateetd & methodwef nbibibrg thethingding afraehdcholine
binding of acetvl.chol | t Ol r ors. i 4. I

15 1o BB B PR Bse 1Bk WhBn BB pls B BT

afosdn@nEioBat inamadh] il effedtive Aneitheeftd senpvi@d of Fofmda (1) or Formula
conpound of Forrmula (1) or Formula (I1). The present

(@i nvention al so provides for the novel conpounds of
For gl ﬁregén)c i¥ention also provides for the novel compounds of Formula () or

Formula (I), and pharmaceutical compositions comprising a compound of Formula (I)

20  or Formula (II), and a pharmaceutical carrier or diluent.
Compounds of Formula (I) or Formula (II) useful in the present invention are

represented by the structure:

+/ -
~N~ R1 N
OH OH
4 Z—R2 Z—R2
R2—7Z Ry—Z
25 @D In

wherein:
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Formula (11), and pharmaceutical conpositions
conprising a conpound of Fornmula (I) or Formula (I1),
wanasd3phar maceutical carrier or diluent. Conmpadnas2mi/034234
Formula (1) or Formula (I1) useful in the present
invention are represented by the structure: R2- (I)
R1( yapyesapis prapioRiassoeiatedswith thegmositine ohargs efthie M atdmni R i may be

bu{n ilg ?ofﬁ%ﬁt%&e %é)e cpra gg’}"%ﬁg‘%sqgﬁﬁgﬁ%g‘@%?ej lgr;élallzfggey Sugfgpffbcgtagc;li %oluene
sulf@mazene sul fonate and tol uene sulfonate. R2 is

sel ected fromthe group consisting of cycloal kyl
groups having from5 to 6 carbon atons,

- L NQ- {ons
ROy U M boup B g Pt A BRI from 3 19
carhen tfomshetcbuatiat-aikyl hetiag 6ay ¢b @adrl])bﬂ hto&isk hétflh)ay(tlﬂﬂk I having 5
to & GtPorhaions s bEer af the heieypatome heiesamsioslkaialiy! having 6 010

i | k fat r "’ '
car(B@Cﬁ hi%ﬁ?zflh E)I/\I§ &k{%t&ig %Hgb}f%e rgﬁgﬁha eu |t18a yﬁgé:tgg%{j laa%{] ’gh e%roaryl,

andseptionally substituteddretaanaryl) aniose skilled in the art and
.i negl ude i I'ts of inorganic and organic acids,
lesﬁgﬂmggr @g?ﬁga&ﬁ?ﬂori c acid, hydrobronmc acid, sulphuric
aci d, phosphoric acid, nethane sul phonic acid, ethane

sul phoni ¢ acid, acetic acid, malic acid, tartaric
aci duitahile phagmaesuticallyaascepiableisdts g slellknawindo thewe skifiedin the

' ! id l.ei id, b [ [ N
ot B89 fhot b BRLE SR non g ufy S5t s0BR GO R Prontpruee,
hydrobragdé adidrsulpbhgie aeigeptdspdicyachd aaphalsalphshit acidf ethane

ompounds of Fornula (1) or Fornula () may al so be

sulphonifedfichiap eHicacish akis @6igh fastarie peidceitsjst asid. dacsigtacionoxalic acid,

-~ suc Wid 2 ?ulﬂﬁx‘g(fs 5@&,%{11%:%?0%&% b&?z%?coéc?cp, lsglic%'é: iagila,spllaezrn§lla\/c\/ee:tlic‘! acid

known to t e ski
and mandelic acid. In addition, pharmaceutically acceptable salts of compounds of

Formula (I) or Formula (II) may also be formed with a pharmaceutically acceptable
cation. Suitable pharmaceutically acceptable cations are well known to those skilled in
the art and include alkaline, alkaline earth, ammonium and quaternary ammonium
cations.

The following terms, as used herein, refer to:

* "halo" - all halogens, that is chloro, fluoro, bromo and iodo.

* "Cj-10alkyl" or "alkyl" - both straight and branched chain moieties of 1 to 10

carbon atoms, unless the chain length is otherwise limited, including, but not limited to,
methyl, ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, tert-butyl, n-pentyl
and the like.
* "cycloalkyl" is used herein to mean cyclic moiety, preferably of 3 to 8
carbons, including but not limited to cyclopropyl, cyclopentyl, cyclohexyl, and the like.
* "alkenyl" is used herein at all occurrences to mean straight or branched chain

moiety of 2-10 carbon atoms, unless the chain length is limited thereto, including, but
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the art and include al kaline, alkaline earth, amoni um
and quaternary ammoni um cations. The foll ow ng terns,
wagousgat2herein, refer to: "hal o" - all hal ogeas/ustiean34234
is chloro, fluoro, bronb and iodo. or "alkyl" - both
straight and branched chain noieties of 1 to 10 carbon
nopligited taethensd, I-propemsdi 2rpropagylh2-nsetyliiepropesyl) 1-bitteayl, 2-

ut not limted to, nmethyl, ethyl,
hﬁé% Mﬁhﬂgik propyl, n-butyl, sec-butyl, iso-batyl

terte- wylvl-phéiryﬂ)@ﬁuﬂdphﬂmi the like. "cycloalkyl" is
used herein to nmean cyclic noiety, preferably of 3 to
8 cAr Bstesoaryli dpmins wn Boin anstconthinatis, sushey ¢ hesqzm@tprmy", or

B N R M T -

cofinmneRen nedra heteratopisyselticted-fidn @& 86 ﬁ}i) &h@fﬁﬁng efNe6sortd) 8uch
hai n | eng hlsllmtedthereto I ncl udi ng but not

as,| uﬁp@telgmtt Hﬁﬁ%l?’ pylazﬁ}e@ﬁgﬁ%thlop g;e@g@nyhne isoquinoline,
o ke i O SEL

imidagoloyer b@nzmndasmye corrbl nation, such as
het g oar W, Or "heteroar al kyl™) - 5-10 . .
ool B PO LB T PG Y BB QO S e RBeRCTicalkyl")
- akhtRESe O A d)lyARNBatFat A €0 Iﬁ%ﬁi'e?é%f ] sy%%kx?gxt\@ﬁclfx bR"br more

the group consisting of N, or S, s
rings eﬁrtt@a one or mpra hﬂt@oatp;ns azlotted fifonr the greup cpkistieg of N, O, or S;

soc o et G5 PRt e AR pipPtizineb Hopmiiit az o o

tetﬁahyc&apy@n thitnitagidle, 6 nﬂlﬂﬁidli’ﬂﬁ&azfﬁir&lermorg PP EG bk C”
(on_its own or iIn any conbination, such as

0Pt“‘?¥@i1¥ oFidjesdite shacpifone or the suliforide.ed or partially

uns at " 1 " n e Qr

onsc A & LRI LRSI ISR 50, Mo
Ciiwportkylhas dpfimep aborsatschedtoain dxyl, hetefoalil or heterocychc moiety, as

also defined herein, unless otherwise indicated.

Preferred compounds useful in the present invention include:
2-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-ylidene)-1,1-di-thiophen-2-yl-ethanol;
2-Benzyl-1-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-ylidene)-3-phenyl-propan-2-ol;
2-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-ylidene)-1,1-diphenyl-ethanol;
3-(2-Hydroxy-2,2-di-thiophen-2-yl-ethylidene)-8,8-dimethyl-8-azonia-
bicyclo[3.2.1]octane iodide;
3-(2-Benzyl-2-hydroxy-3-phenyl-propylidene)-8,8-dimethyl-8-azonia-
bicyclo[3.2.1]octane iodide; and
3-(2-Hydroxy-2,2-diphenyl-ethylidene)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane
iodide.

More preferred compounds useful in the present invention include:
3~(2-Hydroxy-2,2-di-thiophen-2-yl-ethylidene)-8,8-dimethyl-8-azonia-
bicyclo[3.2.1]octane iodide;
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such as, but not limted to, pyrrolidine, piperidine,
pi perazi ne, norpholine, tetrahydropyran,
wohbwrmarninol i ne, or i mdazolidine. FurthernorepCsmiStaon/034234
may be optionally oxidized to the sulfone or the
sul foxide. "arylalk or "heteroaryl al kyl" or

| "
3-@2neney by ot lylllenY?/-Broﬂ?S]é@Enthéi-dimeﬁlyﬂﬁaazoajakyl , as
. [ altaghed to an aryl, heteroaryl or

blc%gioggg}/%?&éqﬂ%?é’taéa as al so defined herein, unless
3-(@tHiptrok -2, 2- dighant-ethylife) 819-eith oy ITRoMdasm-biseiIsE 4. Mot e
) cgresent i nvention include:
iotyde-g- Met hyl - 8- aza- bi cycl o[ 3. 2. |]oct-3-ylidene)- ,

-di -t hi ophen- 2-yl - et hanol ; 2-Benzyl -

- (8- net hyl - 8- aza- bi Methadsof Prepiration.

oct- 3-yl i dene) - 3-phenyl -proran-2- s ;
Prép4ratibkt hyl - 8- aza- bicycl o[ 3 .2.1] oct-3-ylidene)- ,
- di %henyl - et hanal ; ) _
3- ( 2hpempeynds of Farmoyla (D gaé Kopuylp (B) may ba ehtsjneg ty-apblying

o ) e . .  adi de:

ST At e arellus P B 16 SRS b T 1
synthesi mevided firdiyask $ch@né i3 hpplicable foogtodecingBempounds of

3- (,2-Hyd - - dj phenyl - et hyl.i.dene) - 8, 8- di net hyl - 8-a
Folili B0 A SEiaia T hivat bt o RY e Bl e re rected
B RIRUMENLUERS Whichud BtBGTORLH APk Mol IRy with the
reagtiefisrpattlined hgredn. dvbagsiuentadepfottipnljndboservasdsothed effords

corfforsfty BE B0 DA 1S B e AR S RS e S5 W
corBpdudbipalyofFoZmdladiIpRRIRYY metedhy for denehtisn BuPoseddy! - 8- a

zoniﬁ-bicyclo[3.2:1 oct ane i odi de.
The genetal preparation method is shown in Scheme I. The synthesis started

with compound 1. Reaction with a suitable reagent R2-Z-M well known to those
skilled in the art such as R2-Z-MgBr, R2-Z-Li and R2-Z-Zn( ) afforded alcohol 2,
which was easily converted to quaternary ammonium salt 3 by reacting with
appropriate reaction reagent (e.g., Mel and MeBr).

Scheme 1.

7
R1
|
z

\N \N —_— N+
}Qg; R2-Z-M Me-R1
' |
0 7.
1 R2 Z-
o, 2 /Z OH 3 H R2
CH, R2

Z" o
R2

A more spercific preparation method leading to compounds with
Formula (I) and Formula (II) is outlined in Scheme II. Addition of PhCH,MgBr to
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Met hods of Preparation. Preparation The conpounds of
Formula (1) and Forrmula (11) may be obtai ned by
wappisysmg4 synt heti c procedures, sone of which BCE®US2004/034234
illustrated in the Schenes bel ow. The synthesis
provi ded for these Schenes is applicable for producing
eseoinfamistied aitolika domthich(wis easidly Forvatiedto(dorespandingyuarternary
vari.ety of .different. nd R2 which are reacted,
%F%Vﬁﬁ@%%&?ﬁ%%mwi ch are suitable protected,
Schem@qhi eve conpatibility with the reactions outlined
herei n. Subsequent deprotection, in those cases, then
af f ords conpounds of the nature generally disclosed.
Wil e sone Schenes are shown with conpounds/onl y of
la (I'l1), this is-gerely for illustratjpon purpose
he general prepayaty [ AR |

Sc . The sg/nt hesi& st
React i ith 8"%HPabie r

t hose sk ed in the art sug

with appropriate reactid
MeBr). Schenme |I. / -N Rl p
CH R2 R2 A nore spercific preparation nethod | eadi ng
to compounds with

SYNTHETIC EXAMPLES

The following examples are provided as illustrative of the present invention but

not limiting in any way:

Example 1

2-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-ylidene)-1,1-di-thiophen-2-yl-ethanol

A solution of (8-methyl-8-aza-bicyclo[3.2.1]oct-3-ylidene)-acetic acid methyl
ester (200 mg, 1.02 mmol) in THF (3 mL) was mixed with 2-thienyllithium (2.02 mL,
1.0 M in THF, 2.02 mmol). The mixture was stirred overnight at r.t., diluted with
saturated NH4Cl aqueous solution (20 mL) and extracted with EtOAc. The combined

organic phases were dried over MgSO, and concentrated. Flash chromatography (90%
CH,Cl,, 8% CH;0H, 2% NH,OH) then afforded the title compound (132 mg, 39%):
LCMS (ES) m/z 332 (M+H)"; "TH-NMR(MeOD) § 1.35 (m, 1H), 1.61 (m, 1H), 1.81 (m,
1H), 1.95 (m, 1H), 2.12 (m, 3H), 2.29 (s, 3H), 2.37 (m, 1H), 2.68 (m, 1H), 3.03 (m,
1H), 3.22 (m, 1H), 3.32 (s, 1H), 6.15 (s, 1H), 6.95 (rﬂ, 4H), 7.30 (m, 2H).
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Formula (1) and Fornmula (I1) is outlined in Schene I1.
Addi ti on of PhCKbMgBrtoester 1 furnished al cohol 4,

woehbash3mas easily converted to correspondi ng PCT/US2004/034234

quarternary amoniumsalt 5 by reacting with Mel.
Scheme IL NL. PhCH MgBr * CH, SYNTHETI C EXAMPLES The
foll owi ng exanples are prpxasipit2s illustrative of the
present invention but not imting in any way: Exanple
1 -

2- (8- Met hyl - 8- aza- bi cvciorg
ophen- 2-yl - et hanol A sol y
( 8- et hyl - 8- aza- bi cycl o[ 3.%2.
acid nethyl ester (200 ny,
was m xed with 2- thlenylllthlu
THF, 2.02 mmol ). The m xture/%e
r.t, diluted with saturated WH4Z aqueous sol ution (20
m.) and extracted with Et OAc. The conbi ned organic

2PBEH9E | \Bhetldisesbadbievclen . n@acavﬁa@wemhshﬁs@opan-z-ol

3-ylideneVLI -di -t hi

-3-ylidene)-acetic
Xmol) in THF (3 nl)
(2.02 L, 1.0 Min
stirred overnight at

chromat o%paphy (90% CH C 8% CH OH,_ 2% N
af f orldedille semppandswatoprsBuRd fomnE rﬁeth%wa-b@m}s[% %é}oct-3-

y[lﬁé‘n i%git{c'\é%@ mﬁ)hlﬁ %‘%@gﬁ@ @Q&?@E\&g@@ﬁ'}(\m&% ylfogﬂ)%gx@(
eﬁbﬁnméhtﬁ]arcﬁdé‘duﬂekﬁn ERaple (3 1P4Hyicld3: DBMSNES) hlyz 3488 Q\Z+H) 'H-
1\%\4%@0}5@3) &qu%g&ahﬂﬁ)g? 35 01 61 1 D81 60 3t hro0 (s, 3m),
2.40 (m, 1H), 2.70 (m, 1H), 2.87 (m, 1H), 2.97 (m, 2H), 3.08 (m, 1H), 3.42 (s, 2H),
5.24 (s, 1H), 7.26 (m, 10H).

2-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-ylidene)-1.1-diphenyl-ethanol

The title compound was prepared from (8-methyl-8-aza-bicyclo[3.2.1]oct-3-
ylidene)-acetic acid methyl ester and phenylmagnesium chloride by following the
experimental procedures in Example 1 (44% yield): LCMS (ES) m/z 320 (M+H)*; 'H-
NMR(CDCl3) 8 1.20 (m, 1H), 1.54 (m, 1H), 1.70 (m, 1H), 1.77 (m, 1H), 1.93 (m, 1H),
2.04 (m, 1H), 2.26 (s, 3H), 2.35 (m, 1H), 2.71 (m, 1H), 2.97 (m, 1H), 3.19 (m, 1H),
6.14 (s, 1H), 7.21 (m, 2H), 7.30 (m, 4H), 7.45 (m, 2H), 7.53 (m, 2H).
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2-Benzyl -1 -r8-net hyl - 8-aza-bi cyclor3. 2. 11oct - 3-yl i dene

w®2eqshamel - ropran-2-ol The title conpound wasPETRS200e/d34234

from (8- nethyl -8-aza- bi cycl o[ 3. 2. 1] oct - 3-

ylidene)-acetic acid nethyl ester and benzyl magnesi um

chloride by follow ng the eXpamplehtal procedures in

Example 1 (31%yield): LCMS (ES) mz 348 (MrH) ; HNVR(

cbd ) d 0.90 (m IH), 1.25 (m IH), 1.61 (m IH,

1.81 (m 3H), 2.20 (s, ,12.40 (m IH, 2.70 (m

IH), 2.87 (m IH, 2.97 (/= 3.08 (m IH, 3.42

(s, 2H), 5.24 (s, IH, 7. . Exanmple 3 -

2- (8- Met hyl -8-aza-bicvclo| . 2(11agct~3-ylidene

-di phenyl -ethanol The title g ould was prepared from

(8- net hyl - 8-aza- bi cycl o[ 3. 2. 1] -3- ylidene)-acetic

acid nethyl ester and phenyl magnesi um chl ori de by

followi ng the experinmental procedures in Exanple 1

M@-Vﬁmvﬁmd BIgHimettiNBRZomC )
20l (m IH, .70 (m IH, 1.77 (m

clo 9 de204(m|H) 2.26 (s, 3H), 2.35

g m14l %iésohﬁ}ﬁ)ﬁl)f Qf(B rhé'ﬂhyl Qa?azbi(c‘%lo[ﬁ l]oé’i:g—%fh(lgﬁeg 1. dl-thlophen-2-
]|_|;thanpl 61 10, 0. QHnmqleGﬁ @N 4 1 mL) and CH2C12 0.5 mL) was rmxed

Pl DL o BB S A EP S ) o B

ﬁa{ Sirreelt dwi‘m @ﬂ&t at.hhe Yl@tb@ﬁ3 S%pzir]aﬁ’&l vid ﬂfe‘v&%é‘%ﬁaée’ IIIPLdC then
i gphen-2 - et hanol nmol ) CN (1
’ﬁ@ d%@@@ﬂe@m@eu@ 19 %96‘%? WS (ES) 2 346 (M+H)+ 'H-

NMR(CDCl;) 6 1.28 (m, 1H), 2.04 (m, 2H), 2.29 (m, 1H), 2.51 (m, 2H), 2.64 (m, 1H),
3.30 (s, 6H), 4.07 (m, 1H), 4.38 (m, 1H), 5.93 (s, 1H), 6.62 (m, 1H), 6.85 (m, 1H), 6.98
(m, 1H), 7.03 (m, 1H), 7.11 (m, 1H), 7.46 (m, 1H).

Example 5

3-(2-Benzyl-2-hydroxy-3-phenyl-propylidene)-8.8-dimethyl-8-azonia-

bicyclo[3.2.1]octane iodide

The title compound was prepared from 2-benzyl-1-(8-methyl-8-aza-
bicyclo[3.2.1]oct-3-ylidene)-3-phenyl-propan-2-ol and methyliodide by following the
experimental procedures in Example 4 (85% yield): LCMS (ES) m/z 346 (M+H)"; 'H-
NMR(CDCls) 5 0.80 (m, 1H), 1.48 (m, 1H), 1.84 (m, 1H), 1.99 (m, 1H), 2.09 (m, 2H),
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with nethyliodide (0.038 nL, 0.6 mmol) and K CO (0.1
g, 0.7 mmol). The m xture was stirred overnight at

wo.2005/0@amd4fi | tered. Separation via a rever se- prasaSkHBLQ34234

then afforded the title conpound (10 ng, 96%: LCMS
ES) mlz 346 HNI\/R Cbd 1, IH., 2.0
257 (o 0.3 Sotm iy Bl 3,50, {46 (D bl en . s @i Tho, 5.4

. 07 IH), 4.38 IH), 5.93 (s,
?%S?‘ﬁ) 75?66@({010 e(smss (H)m IH), e(s.mgs (H)m I'H), (7?’03

(m IH, 711(m|H) IH) . Exanple 5 J
3-r2-Benzyl - 2- hydr oxy- 3- pﬂ@ﬁéf%lﬁrd(;bpyl i deneVs, 8- di net hy
| - 8-azoni abi cycl o[ 3.2.1] oct ane iodide The title
conmpound was prepared fro

2~benzyl -1 - (8- nethyl -8-az blgyclo[
3.2.1]oct-3-ylidene)-3- ph-propan 2-ol and

met hyl i odi de by fol | owi ng/ nment al procedures
in Exanple 4 (85%yvyield): Q) nfz 346 (M+HH) ;
HNVR( CDCl ) d 0.80 (m IH),H.8 (m IH 1.84 (m
IH, 1.99 (m IH, 2.09 (m 2H) 87 (m IH), 2.95 (m
5H), 3.16 (s, 3H), 3.26 (s, 3H \4/16.(m IH, 4.18

&ﬂ&éa' bICVC| or 3. 21loct ane i odi de The t| tI e corrpound
was prepared from
2- ( 8- (Tt Iyl c&ﬂpmdeWaw}mbpz[red foth] BR-m8thyl-8-aza-bicyclo[3.2.1]oct-3-

Hiemeg g FAReR ﬁroée%ﬂw%%gg%%%m% utl

%ﬁ%%@h)frb? ndﬁxalﬁﬁiwa Gz ylgljgg B {ﬂg')'b/n/z 33“1\%@%—
NMR(Q]DC@)IS)I smcnaaH)ml 98}&)0,, 1H),231 1((mm ERY 2. 33 (m72f1$ 2 e (m, 1H),

3H), 3.56 (s, |
2|_S|))6 (m, 15, 353 (mF?H) 327 (s 3@1) 3§|)6(s 3H), 55,601 (m, 1% 428 (m 1H), 6.49

(s, 1H), 7.35 (m, 8H), 7.49 (m, 2H).

BIOLOGICAL EXAMPLES

The inhibitory effects of compounds at the M3 mAChR of the present invention are

determined by the following in vitro and in vivo assay:

Analysis of Inhibition of Receptor Activation by Calcium Mobilization:
Stimulation of mAChRs expressed on CHO cells were analyzed by monitoring
receptor-activated calcium mobilization as previously described'®. CHO cells stably
expressing M3 mAChRs were plated in 96 well black wall/clear bottom plates. After 18
to 24 hours, media was aspirated and replaced with 100 ul of load media (EMEM with
Earl's salts, 0.1% RIA-grade BSA (Sigma, St. Louis MO), and 4 pM Fluo-3-
acetoxymethyl ester fluorescent indicator dye (Fluo-3 AM, Molecular Probes, Eugene,
OR) and incubated 1 hr at 37° C. The dye-containing media was then aspirated,
replaced with fresh media (without Fluo-3 AM), and cells were incubated for 10
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(s, IH, 7.35 (m 8H), 7.49 (m 2H). BI OLOGE CAL
EXAMPLES The inhibitory effects of conpounds at the M

WOREISR3tN4t he present invention are determ nedrPoy/uShm4/034234

foIIovvingin vitro and in vivo assay: Analysis of

I nhl bi t eceptar Actjvation by Cal cium

RBHEA 21311 n: Cole e Shem bt e LB Es& blor 4R ripes at 37°
I Y C

cakéi@ﬂ&‘?‘)ﬁ%s@%az%fﬁ&gﬂkia/sé'%%“eﬂﬁus| ;BN S HRCL 1

E&1-l BO s,1280h iyl Mxr@S 51 1nQmMB CaBih Rsl mbvf Bgdllat ldnMgldGose, 20mM

well black wall/clear bottomplates. After to 24

HOIPES, (pHEUA ). 30891 cfepinpatedl(1anot 1 eplxa oedviiiid) id 4@ aﬁéag was

|l oad nmedia (EMEMw th Earl’'s salts, 0.1% Rl A-grade

e@eémad tig plates wiete iybateskfar 40 rve.rt 332 €. Plages wmrthctrmlaced into

EFfes e RBEERR G Ptk B RE (PR MRt hlpe 0 B R aye
Ibﬁeed:camts Feé e;q)dswtoaemaldﬂlegm 493 ml?ie&n ar@wbﬁa%@n%sreh Cells

fresh media (W thout Fluo-3 AV, cells were
et astiveted by pddipgdA wd efacstyldhplioe (Gbil0nNdinal); mnared in buffer

d
DR s e A i of ST kg P el PP Do £ f%nmﬁ as
H‘Ehgge th @t@@lﬁ@hlcuﬁ-ﬂi‘%&'éhi?éﬁon was MvhdNadd &Qhan iQi
, mM gl ucose, 20rM HEPES ( . 50 m

@nlselonp@@mty( (Boeohangexin emissinfinteasity is dtmetlsam%«;q tovve@sohc
tih | a t
SRR SRR AR S0 Bl el ©

‘ Slﬁiuﬁﬁﬁet(ﬁlmymsa%% doRbdieCCDRbnBR. Ddrh peintsatie Eélw@&sﬂ)ev\étyes"eeond.

the d | oad cells were exposed to excitation |ight
Thigga éﬁyaﬁthwlaﬁ@g\ﬁaﬂtanéw@rmr&%mphw PRISM seftware.
activated by adding 50 ml of acetylcholine (0.1-10 nM
final), prepared in buffer containing 0.1% BSA, at a

MiftRachblib@ inducea brohélldebhstriendn | i zation, nonitored as
change in cytosolic calciumconcentration, was

frirasy respongvarisshigensthadeBnawaedétewiioed inrevests wryestiained BalbC
¥ hagg (? eac rTg‘rc?uslt;) alro%e 13 I}:)fe}'ilylsrsnoglra%ﬁCt laX useecf to meqzlsﬁre enhanced
pause (Penh), a unitless measure that has been shown to correlate with the changes in
airway resistance that occur during bronchial challenge with methacholine'?. Mice
were pretreated with 50 ul of compound (0.003-10 pg/mouse) in 50 ul of vehicle (10%
DMSO) intranasally, and were then placed in the plethysmography chamber. Once in
the chamber, the mice were allowed to equilibrate for 10 min before taking a baseline
Penh measurement for 5 minutes. Mice were then challenged with an aerosol of
methacholine (10 mg/ml) for 2 minutes. Penh was recorded continuously for 7 min
starting at the inception of the methacholine aerosol, and continuing for 5 minutes -
afterward. Data for each mouse were analyzed and plotted by using GraphPad PRISM
software.

All publications, including but not limited to patents and patent applications,

cited in this specification are herein incorporated by reference as if each individual

10



calciumlevels . The emtted fluorescence fromall 96
wells i s neasured sinultaneously using a cooled CCD

woanwsria722bat a points are coll ected every secon#CT/TiS2®4/034234
data was then plotting and anal yzed usi ng G aphPad

PRI SM sof t war e., hachol.i ne-i nduced )
BRI RS PPAFal Ay ely SRR e be inqgrporated by reference

Eg%@%@?@ggﬁ?ﬁﬂg§ﬁQ&m§rnined i n awake, unrestrained

6 each group). Baronetric
* pl et h¥beraigrvapleycription dslésddisdoses dsuingersivnancdeding puferred
P , it . hat h h t
LSRR ) OB e VBB AT
Hicaly BisBY sk R6iRIA Wﬁﬁﬁ'sﬂa@ﬁ'nt?)@g f‘M e foBRSWAGhimee V\ii%lout

ce were pretreated wt 1 of conpound (0.003-10
figihenelglegration, 50is ielieved Wt ooe skilladin th/B)can isingrthe precgding

U R R s e

BéHinl dr®tFbEcdnBtrudt 4 hekhritudtakive gndndaskhitigonReEithe scope of the
measurenent for 5 mnutes. Mce were then chall enged

piesent aveaten Foanyovayretiemrsdiments ebthedgnyanfion g3 which an exclusive
' - ' ly for 7 mi
gk@%@f§Em§ﬁﬂ%ﬁ2@§ﬁ%§%¥#gﬁg%%BPEgﬂﬁgﬁﬁagho?[ne gg?osol

and continuing for 5 mnutes afterward. Data for each
nouse were anal yzed and plotted by using G aphPad

PRI SM sof t ware. AUpubl i cations, including but not
limted to patents and patent applications, cited in
this specification are herein incorporated by
reference as if each individual 10publication were
specifically and individually indicated to be

i ncorporated by reference herein as though fully set
forth. The above description fully discloses the

i nvention including preferred enbodi ments thereof.
Modi fications and inprovenents of the enbodi nents
specifically disclosed herein are within the scope of
the follow ng clains. Wthout
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further elaboration, it is believed that one skilled
in the art can, using the preceding description,

wahdsiiae2the present invention to its full est BERTAIS2A04/034234

Therefore the Exanples herein are to be construed as
gﬁm? i.llystrative and not a limtation of the scope
14peddsit i nvention in any way. The embodi ments
of thA doR¥Rhd ﬁﬁlvmgsmimﬁeIaall%qh&iéaw&bawpert y or
privilege'is clainmed are defined as follows. 11Wat is
claimed |«: . A conpound having structure | or Il as
Bél ow. R2- () wherein: R repn
ted with the positive charge
el ected fromthe group cons
cycl oal kyl gdoups having from5 to 6 ca
cycl oal kyl -al &yl ~R&ving 6 to 10 carbon atons,
het er ocycl oal kyf\having 5 to 6 carbon atons and
as the hetapeazonf & er ocycl oal kyl - al kyl j g 62— R2
t 010 carbon atons and N or as the heteroatoﬁ% aryl,
optionally subspptuted aryl, heteroaryl, and a1
optionally substituted heteroaryl; and Z is a bond d%
her€B) al kyl . 2. A compound according to claim1

RRT Rt pFanpnEsb e 80 b podfite Bpbdoaiite MifeShar o
RD Gk dePlctINPor lﬂlﬁd;gﬁiﬂﬁ Sons%tmé\oﬁ Qﬁﬂ@élﬂﬂ REGRMEVIAG o 5 to 6

claim1 selected fromthe roE? consi sting of:
carp@n mmﬁ,_\ﬁyc@aﬂ%ralkwbkmmg & PO cgrben aemp| heterpeyjcloalkyl having 5

to?dgca%rgér}]oﬁpﬁg aﬁ(%%(ll o 52{1]1% [hjjtegoa?&ﬂz ¥1ete1rocycloa1kyl-alkyl having 6 to10
tdrbst at3my lahd dher)O 3s ﬁheﬁtelroawrﬁpeﬁy} dpfibnally substituted aryl, heteroaryl,
and optionally substituted heteroaryl; and

Z is a bond or (C;-Cg)alkyl.

2. A 'compound according to claim 1 wherein R17s selected from the group
consisting of chloride, bromide, iodide, sulfate, benzene sulfonate and toluene

sulfonate.

3. A compound according to claim 1 selected from the group consisting of:
2-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-ylidene)-1,1-di-thiophen-2-yl-ethanol;
2-Benzyl-1-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-ylidene)-3-phenyl-propan-2-ol;
2-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-ylidene)-1,1-diphenyl-ethanol;
3-(2-Hydroxy-2,2-di-thiophen-2-yl-ethylidene)-8,8-dimethyl-8-azonia-
bicyclo[3.2.1]octane iodide;
3-(2-Benzyl-2-hydroxy-3-phenyl-propylidene)-8,8-dimethyl-8-azonia-
bicyclo[3.2.1]octane iodide; and
3-(2-Hydroxy-2,2-diphenyl-ethylidene)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane
iodide.
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WG@-20@/0Blyxd4 oxy- 2, 2- di -t hi ophen- 2-yl

2- (8- Met hyl - 8-aza-bicyclo[3.2.1]oct-3-ylidene)-Il,l-dip
henyl - et hanol ;

- et hyl i dene) PBTASlionB34234
thyI 8- azoniabicyclo[ 3 2. 1] oct ane i odi de;

gi nz I - 2 h mé t Clil %B%QSWEtea%‘IHg’% cons1st1ng OP

% ((zZH gk é%@ d% t&oghah@ryykﬂﬁllaéﬂer)%em&ﬁnéhﬁ sdiZmRtdy! - 8- a

zoni a- blcyc ]octane’i odi de. 124. "A conpound
Aiyolof. hg]qqtanclledldtm sel ect ed fromthe group

SR 25 Gioxy 3 phepyl-wroRgidese) B SAime My S A8 8- 5. gi e
ki?gqyﬁmgghgﬁgéq%ds 2. 1] octane i odi de;
HZE enzyl - %grox 3- phenyl - propylldene)-8 8-di neth

BH( gimrow-a&cap ng-ethylidgnedB dindimegiayil deazogiqcbicyclo[3.2. l]octane
Ocﬁ‘? Hydr oxy- 2, 2- di phenyl - et hyl i dene) - 8, 8- di net hyl -

2B - bi cycl o[ 3. 2. 1] octane iodide. . A pharnaceutica
conposition for the treatnent of mnuscarinic

acetyl chol i ne receptor nedi ated di seases conpr.i si ng

donpo @qﬁhaa@é%rcﬂgwwowan Ferthefeatarephefrawatric @awlyhohne
?ﬁc%ﬁ% ﬁ%:dﬁaé&a(pgéggés S figa &mﬁuﬁ& tdg%gdlﬁé td QBinPY tahﬁ‘ d

jb—

Orﬁ

ts receptors in

mshmrmicemtmaﬂgeebeptabkeeuafridrcnhmeofs| ng adm ni stering a saf e

and effective anmount of a conmpound according to claim
7. A method of treating a nuscarinic acetyl choline

6 CePLOmetREioRiRibilhS 8RMIndiNE6F @deﬂyléﬁbﬁﬁ ke ﬁQfe'cEkﬁoR'lﬁ ds
to said receptor, conprising adm nistering a safe and

afanzoaliin scehibarso! efmprivugpdbuinisteingor winand affestive amaunt of a

compound according to claim 1.

7. A method of treating a muscarinic acetylcholine receptor mediated disease,
wherein acetylcholine binds to said receptor, comprising administering a safe and

effective amount of a compound according to claim 1.

8. A method according to claim 7 wherein the disease is selected from the group
consisting of chronic obstructive lung disease, chronic bronchitis, asthma, chronic
respiratory obstruction, pulmonary fibrosis, pulmonary emphysema and allergic

rhinitis.

0. A method according to claim 7 wherein administration is via inhalation via the

mouth or nose.
10. A method according to claim 7 wherein administration is via a medicament

dispenser selected from a reservoir dry powder inhaler, a multi-dose dry powder inhaler

or a metered dose inhaler.
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8. A nethod according to claim7 wherein the disease

is selected fromthe group consisting of chronic
wohsdsroative | ung di sease, chronic bronchitis, Pastisamg/034234

chronic respiratory obstruction, pulnonary fibrosis,

0 R STLFITN O b SR R
hiiah ahd B4y d/didatidiColHRESM0PT2 RAKS or Hdre for BBIHSdose.

according to claim7 wherein admnistration s via a
medi canent di spenser selected froma reservoir dry

wdery | o d wder I . .
B er ang08d Steordnlld doif IF Sl ARIOEPOUMIRG! ¢htich of action
of 24 howdsoheiogd. n t he conpound is administered to a

human and has a duration of action of 12 hours or nore
for a 1 g dose. 12. A nethod according to claim

er ei : | | o i
RS o opbBa SRAHESh {am B WHEAM B8 cBpBGld B ity of acton
oH26 banpoumdrdnas a duration of action of 36 hours or
nore. 14
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