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Acetyl choline released fromcholinergic neurons in the
peri pheral and centr al nervous systens affects many
diffe t. ik

W th TR R A S S R WP R E B Rica
tdipabitials] Aidousaitbrédien rosbr mmoanmatae&tylchhldxhe naeeptor mediated
receptors. Mscarinic acetylcholine receptors (mChRs)
é’é?&?ﬁ@oﬁfbei’%élm@%@i‘ﬁam ly of G protein coupled

receptors that have seven transnenbrane domai ns. 15
There are five subtypes of mAChRs, termed ML-Mb, and
each is the proBAGKGROUND GFTHE INMENTHANh of these
five subtypes displays uni que pharmacol ogi cal

properties. Miscarinic acetylcholine receptors are

wi del )&cgtza Blll?éﬁtefe%éd"ﬁé/rﬁrchgm{ A48 nefA0H B PESpherd1@Nd central
nmedi at e ny of the vital functions. Miscarinic
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ctions., For ex ot h jmuscl.e .f ou
814 raR c1a55S of ARl Rutine TR T iR Eaetic B e pibalfc
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SenRigiasapusamEw b s romt ek b
supesfamdly ot frprotein counlebrepenions dbat have sqyen fepsmenpbrane domains.
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Mmcmmlahceﬁsyiduﬂime mptoes arivadely |dmtmbutextmp\teai1ebrateaorgans where

ﬂ%? absent rom tr al.veoli . For. revi ew of b h
il kgt ﬂlﬁrma Chiqns. YsCRTipig£SCepioL AR ragrate bot

SaHARYy bARAS AR JBEH, fin Shbdth GRlseleYBehd RG0S

pt 3) r% 154- 60)". Thr ee subtypes I(I)f MAChRs ; eave been airways,

Mpnm(]hﬂ?sdn@satc aporactiletresponsdse Honrgysew,Mlcase 8¢ Ganliaeld (1993
MAChRs. The M3 mAChRs, | ocated on airway snooth

ﬁﬁ@f”(ﬂll@ TherdP&BE-"Miscl e contraction. Stimulation of M3

mACh |

Re, 81(1151}%% r%i[dhﬁkglhg?%?éﬁégpr 2 &(;Ifanén‘?g&q gl(&(se\é it the trachea and

beadhinthetsabmubabglnads, afd the parasympathetic ganglia. Muscarinic receptor

density is greatest in parasympathetic ganglia and then decreases in density from the
submucosal glands to tracheal and then bronchial smooth muscle. Muscarinic receptors
are nearly absent from the alveoli. For review of mAChR expression and function in
the lungs, please see Fryer and Jacoby (1998 Am J Respir Crit Care Med 158(5, pt 3) S
154-60). '

Three subtypes of mAChRs have been identified as important in the lungs, Mj,
M, and M; mAChRs. The M3 mAChRs, located on airway smooth muscle, mediate
muscle contraction. Stimulation of M3 mAChRs activates the enzyme phospholipase C
via binding of the stimulatory G protein Gg/11 (Gs), leading to liberation of
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are al so found on puInDnary subnucosal gl ands.
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ai rway smooth nuscles. Although the precise function
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theg Aehibi Geteeholaninseeie telaxpton akairegsewseoth pyissle via inhibition of
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bmg;anpéthammrvesp eridesnorhabgleysitegiptonditionshndironal M, mAChRs
rel ease of noradrenaljne, thus decreasing ﬁ%t npat het &rﬁnbltory

PrApie tight eoRirql oh gectylpholpserirasedram paigaYmpaheticdierves.
RE AROARY hRA ASY PRAIAGIohSAang) | Ee FnIESR dePRY in fHérlﬁﬁngff some

t0 enhance neurotransm ssi on. se receptors have
apesiesb dhesel recapitorz enhibioreldase oflforpdrenginey thius Henrepsing sympathetic

ar Eﬁﬂgm however their function in the parenchynma
SMuscari ni ¢ acetyl chol i ne recept or

dysf UREh ATHRE abd@uhd fifihe B aﬁn&ﬁ@ﬁ?s&@é akleti@ gal@a Whete the
of di %erent pat hophysi ol ogi cal s atey?(iij I n pgrt?cul ar, Y

fimetion tmenhance rswrairAnsmissiont fiiesd Tveeniers haymal§o brosdeebized to the
brimsre SY By heRae e R B L PR uap Fycnovn.

function on parasynpathetlc nerves supplying the
pul monary snooth muscl e, causing increased
acet y Museatinie acqtecheling recspios Wiysignetingein theslupgs has been noted ina
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Tt o btk DEMGRlolBhical S90St leicHi, sl dng chronic
bypeictieapilimonkyy damhsehmli’]b): $iftemshaeneseditivad ilatled ldsy of
increased stinmul ation M3 mAChRs us the

inaitary Moamuggarigc aﬁé&ffé@%@ %a%@ﬁwt%@&%% & pargRyRgthstic

f ul th ti h MAChR- nedi at

e pourDBise e JUTon R aEr b d REln IS EHE G dSQuEhaie
Yéds8 tollRFin® K AeH] Bk \BmRELA (FryBF &kl erm®9irne Isuplsm@ 7) 449-55).
chronic bronchitis, chronic bronchiolitis and

dhisimgS6hE, dyaﬁmcil‘vn fesults ingirpey hyperseactityiid bperrgspansiveness
Prrg(r#) Hie Ibyy inbRalddSilRidtn o?ﬁgt(h&%ﬂﬁs s i@t ston of potent

mAChR antagonists would be useful as therapeutics in these mAChR-mediated disease

states.

COPD is an imprecise term that encompasses a variety of progressive health !
problems including chronic bronchitis, chronic bronchiolitis and emphysema, and it is a
major cause of mortality and morbidity in the world. Smoking is the major risk factor
for the development of COPD; nearly 50 million people in the U.S. alone smoke
cigarettes, and an estimated 3,000 people take up the habit daily. As a result, COPD is
expected to rank among the top five as a world-wide health burden by the year 2020.
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result COPD is expected to rank anDng t he top five
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th%@)glvh&%rc fér da-gpg \feg pﬁdWév@f i péjr%gu&‘ci"?hﬁ*fe\ﬁﬁsrﬁe% ‘Y@ﬁble in the
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fibiited Sedtdsa lhhes, ithers fenaitdd heed 5 adved conpaimds thae b capable of

o e BRSO daily
¢&ho ﬁe%ﬂbﬁlﬁﬁ%ﬁeﬁ%&t@é Hi»éeés'és §&h dshshhia8al '@WD of

al rway hyperreactive di seases such as asthma and
Si nce SmaemRS ChRe anei widkly diitgbuted threwghont tha@hdja,tthtt aiuhty to apply

AftatpolndGpeC ety wfo Rt Bt g ALt € parifary

I&é&éﬂté‘g@bé’s‘f by it vﬂﬂﬂ&ﬁ[‘l@o@ ERUSwergoskd oY iEhgab e Wtiligsd.
| ower dosés of the drug to be utilized. = Furthernore,

Ehéh@rmom,tﬂpe aloliyeoidgsizn tapicadly lagtivediugethat hays longdurhtereof

0 f 20 articul re
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#hd Bidahbeo PP AhadlcRd e wBaMtrRLY) B §i8n Qﬁﬂﬁ%t@nﬁ@aﬂl -BRilinergic
be seen with system c anti-cholinergic use. SUMWARY

@S- THE | NVENTION 25 This invention provides for a
nmet hod of treating a nmuscarinic acetyl choline

SUMMARY OF THE INVENTION

This invention provides for a method of treating a muscarinic acetylcholine
receptor (mAChR) mediated disease, wherein acetylcholine binds to an mAChR and
which method comprises administering an effective amount of a compound of Formula
(Dora phMaceutically acceptable salt thereof.

This invention also relates to a method of inhibiting the binding of acetylcholine
to its receptors in a mammal in need thereof which comprises administering to

aforementioned mammal an effective amount of a compound of Formula ().
3
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conmpound of Forrmula (1) or a pharmaceutically

acceptabl e salt thereof. 30 This_invention also

r el at 65° PESELIRYREER 80 PHIdAS: %@epﬁ&élﬁpmp pflsf Formula (D),
- of, o e

FACPHLPAOLAER ool SHER 6 L PRk Bt

phameoanichlocaederrmamnaéntan ef f ecti ve anmount of a

conmpound of Forymula (l1). 3 005/ 104745 ..

T Leogwe b asagr v dEul i (e RRER BreRie 5 eBiFsERed by the
fi@kctipe novel conpounds of Formula (1), and

phar maceuti cal conpositions conprising a conmpound of
Formula (1), and a pharmaceutical carrier or diluent.
Compounds of Formula (1) useful in,the present

invention are represented b g 5 structure: +, Rl
NHO R3 R2 (I) wherein: 1 is selected fromthe
group consisting of Cly , hal osubstituted Cl1-15
al kyl, C1-15 al kyl cyc&s I, cycloal kyl, C2-15

al kenyl , hydroxy substituted Cl1-15 al kyl, C1-15 al kyl
aryl, C1-15 al kyl heteroaryl,(f CR7R7) gNRaRa,

(CR7TR7) qNC(O Ra,  ( CR7R7) qC(OS NRaRa, (CR7R7)qC(O) Ra,
WBRERY) qOC (O)Ra, 15 (CR7R7)gNRaC(O) NRaRa, (CR7R7)qORc
and (CR7TR7)gNS(O 2Ra R is selected fromthe group
consisting of o WZ MO Nand Y v

R1 is selected from the group consisting of C1-15 alkyl, halosubstituted C1-15 alkyl,

C1-15 alkyl cycloalkyl, cycloalkyl, C2-15 alkenyl, hydroxy substituted C1-15 alkyl,
C1-15 alkyl aryl, C1-15 alkyl heteroaryl, (CR7R7)qNRaRa, (CR7R7)qQNC(O)Ra,
(CR7R7)qC(O)NRaRa, (CR7R7)qC(O)Ra, (CR7R7)qOC (O)Ra,
(CR7R7)gNRaC(O)NRaRa, (CR7R7)qORc and (CR7R7)qNS(O),Ra

R1 is selected from the group consisting of:

o W
Z " o
AN and 7, \(J
Y, v—),
© X

R1 is selected from the group consisting of:

R6 R6
. R4

X(\)}no

A

R5
R2 and R3 are independently selected from the group consisting of aryl, C1-4 alkyl
aryl, heteroaryl, C1-4 alkyl heteroaryl, heterocyclic and a C1-4 alkyl heterocyclic

moiety, all of which moieties may be optionally substituted;
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OX Rl is selected fromthe group consisting of. R6
R6 R4 20 R5 R2 and R3 are independently selected from

woOhersgooup consisting of aryl, C 1-4 al kyl ar pCT/US2005/014386

heteroaryl, Cl-4 al kyl heteroaryl, heterocyclic and a

Cl1-4 al kyl _heterocyclic. poiety al |

Reyis pecp from Wmila SeRsistiesd hyarow 2(8{1@5%&1;1@0 SHESy, aryl,
[ r I,

C?,Cfon' fssangt ﬂng ogx gryl Ry § 2864 ﬁ&Eﬁ%‘i{)fl %rbés%he aﬁal ] )531 -15 alkyl

rrogen, Cl-15 Cl- 15 al
aetglqcycl@® tholkby, allkﬁlwl‘m‘hyrhplehﬂ ®map be pptiordlly sIlEstmtlltkejfl
heteroaryl, heterocyclic and a C | -15 al kyl
het erocyclic noiety, all of which noieties may be

RRLE Qe Y frSikad gfoﬂf) %Qms@m@%f 'h%dﬁ)%kﬁc(tlﬁ% falkglfdthS alkoxy,

group consi sting hydr ogen,

aktemcyelic dret ze€bd§ callkyd hanmcaclmmwt)a lak yoif “ﬁmhemoxf;y@s ingy be
of ,which noieties nay be optionally

§Hh ‘%@GW%ﬁt'%& and R5 are independently selected from

t he group consisting of hydrogen hal ogen, 1o C 1-4
al kyl, aryl, C 1-4 alkyl aryl, cyano, nitro,

Bémﬂfp@ﬁebndepwmy mm%fromrthﬁgrowmnwutg@féxyﬂmgenﬁwo gen,

r
LRGP s, OSBRSS SRS AR RO, or e
aﬁa RS Qagéﬂyér mdyeforh acyiold membéret estaryeal éramsitytategling) and
may be optionally supstjtuted; 15 R6 is selected from

twk@regra thenlled rays itk hetsrapabdisterealitylgbateropyclic, g i s o

et L en R i 1R o SR, D eger
having a value of 1 to 15; 20 1 is an integer having
K98l el e foul o e e o A 0o 1
to 4, X, Y, Z and Ware i ndependentl y selected from
{2081 QYR SRn TSl R0 Ry dE ggen CL4 25 allyl:

n is an integer having a value of 1 to 14;

m is an integer having a value of 1 to 15;

1is an integer having a value of 1 to 4;

tis O or an integer having a value of 1 td 5;

p is 0 or an integer having a value of 1 to 4;

X, Y, Z and W are independently selected from the group consisting of hydrogen, C1-4
alkyl;

V is selected from the group consisting of CHy, O, S, and NRb;

M is O or CHy,

Rb is selected from the group consisting of hydrogen, C1-4 alkyl, aryl and C1-4 alkyl
aryl;

R7 is selected from the group consisting of hydrogen, C1-4 alkyl, halosubstituted C1-4
alkyl, and hydroxysubstituted C1-4 alkyl;
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and NRb; Mis O or Cl12; Rb is selected fromthe
wgnroespocansi sti ng of hydrogen, Cl-4 al kyl, aryPCams2005/014386

d -4 al kyl aryl 30 R7 is selected fromthe group

nS|st| droc Cl-4 yl sub ted

& 192 phy su&zﬂpgw%l (2955 P@imssw%ﬁ e%qloegaa A0 105 ds. ggroxide,
S0ent, %é%hPsaﬂa%éS%Qé%éé Wifi3B8R acelate! finfrRBY Sk, chftl%@é b¥alate,
accept abl € "anion, ‘such as chloride, bromde, i1od
hyatioxd, dendelsiel, inethapesuifbnate end phmlslprhfamléonm etate,
trifluoroacetate, fumarate, citrate, tartrate,
oxal ate, succinate, nandel ate, nethanesul fonate and
b- t ol uenesubineL&ip HYETNPITONPBICTHETINMERTIONE
I NVENTI ON IS INVENLION relate 0 NOVE I -ary
8- azonlablcyclo[S 2. 1] octane conpounds,

h t
P epan i BrEtRGEARE T b BiseSl RSEPREReHEe L etane
BEpakRKE, sasBacRtcal EBmipBsifloR, 9f&é§s@§if&wﬁ@ﬂ]i>@§ﬁhtl§ﬁ ahfl@se

present invention the conpound is of form
therenfin peatig mAChRmediptzd diseasg8 R2 (1) 15 wherein: Rl

is se & | vl

nal ostbE PIEe T RAC Bl e O Bt b ¥ b formuta
1D héredd Batbweycl oal kyl cycloalkyl hydroxy substituted

C 1-10 al kyl, C2-10 al kenyl , (CR7R7)qO?c; (CR7R7) qCC

(O Ra and (CR7R7)gNS(O) 2Ra; 20 or R is selected from

the group consisting of: R

o
N

HO
R3 R2

)

wherein:

R1 is selected from the group consisting of C1-10 alkyl, halosubstituted C1-10 alkyl,
C1-10 alkyl aryl, C1-10 alkyl cycloalkyl, cycloalkyl, hydroxy substituted C1-10 alkyl,
C2-10 alkenyl, (CR7R7)qORc; (CR7R7)qOC (O)Ra and (CR7R7)qNS(O),Ra;

or R1 is selected from the group consisting of:

M 0 AN R4
~c1 \( _J > o
V—),

R5

R2 and R3 are, independently, selected from the group consisting of:
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sel ected fromthe group consisting of: 25 6 WD
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,and F, G H, K and L are independently selected from
t he group consisting of hydrogen, halogen, C1-4
al kyl , hal osubstiftuted C 1-4 aI kyl , hydoxysubﬁ,t i tuted

C14alkyl 3] 4 alNgo HRals eletedfrom
t he group conslg of hydnpggn, C | -10/al\ yl,
1- 10 al koxy, and het er I, all g

noi eti es rrayFbe gpt i 5'na| | y Fsubsta t. @ﬂféd ReSis sel ected
fromthe group cénsisting of hydrogen, Cl -5 alkyl,

tl b L I
SEoHE K aandependeiiingcisied Sont e Rt oy SSbneeiiyosen.
haRpd, e -4 wa hﬁfé@@dsﬁ%ﬂté@C@M Amqrm%saysdb@dlﬁ%rm -4 G144, %4nd C1-

alkyl', aryl, "C 1-4 alkyl aryl, cydno, nitro,
6@@@7’) pPORDb, (CR?R?)pNRbRb or R4 and R5 together may

R fected BpmafE ek ar bty drodipdeap it §s10 Aowy, arv

hfd Bétedodby2 08T of ARt &o@etié@h&b@ Béfogiaoﬁéllyﬂsubéﬁtu&dan
i nteger having a val ue of is 1 or 2; 20t

is 0, 1 or 2
R is selected from the group consisting of hydrogen, C1-5 alkyl, C1-5 alkoxy, all of

which moieties may be optionally substituted,

R4 and R5 are independently selected from the group consisting of hydrogen, halogen,
C1-4 alkyl, aryl, C1-4 alkyl aryl, cyano, nitro, (CR7R7)pORb, (CR7R7)pNRbRD, or R4

and R5 together may form a 5 to 6 membered saturated or unsaturated ring;

q is O or an integer having a value of 1 to 5;
n is an integer having a value of 1 to 4;

m is an integer having a value of 1 to 5;
lis1or2;

tis 0,1 or 2;

pis 0,1 o0r2;

Vis O, or CHy,
R6 is selected from the group consisting of hydrogen, C1-4 alkyl;

M is O or CHy,

Rb is selected from the group consisting of hydrogen, C1-4 alkyl, and aryl C1-4 alkyl
R7 is selected from the group consisting of hydrogen, and C1-4 alkyl;
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pis O, 1 or 2, Vis 0, or CH2; R6 is selected from
the group consisting of hydrogen, Cl-4 alkyl; 25 Mis

wO02005/1CH35 Rb i s sel ected fromthe group consi BCTUG26/014386

hydrogen, C 1-4 alkyl, and aryl C 1-4 alkyl R7 is
el.ected.fram.t he consi sti ng, of. _hydrogen, d .
KA pRpioI0Ss Soturibava, peretasOnas GTSas. fogite; kydoxide,

QLEIY&% QgL (iﬁ‘llogpha?& Q&8 Qhﬁuél%'a@éiate StielrAS §thdtothidhRte, oxalate,
brom’de, i odi de ydr oxi de, ul fate, nitrate,

ptwgptmnapd@la@t methanesulfbhaio amiapé@lae@sulfm at e,
citrate, tartrate, oxalate, succinate, nandel ate,
nmet hanesul fonate and p-tol uenesul fonate. 5 Al of the

aryl, A‘Bleéﬁﬁ@ﬁryl/'hete?dbﬁi{) hed EBRAGYEYdIR cORAlRhSINAERP hilibes
may be optional substituted as defined herein

betanally Bubstitiged hedasingd hprsin badewn ! the aryl , heteroaryl

2 L R A, TR | S pEEREY 4 Qe

frloikdies" REGH tdoth Mefing ﬁfdyth@hlkyl o1 ﬁﬁdclﬁde}d t}&J aﬁleahyl rings, such as
rings. The term "noieties" and "ring

pivl. ikl ene pxyl akkenyliiesu dhe tarm "ABOI@&?@&% rérrgs may be
1@&%&}%@%@& dul %H&'Ftd unl ess specifically defined
sha

groups as hal ogen, such as fluorine,
chl or LAIS&J,sethﬁa‘ilnn toptionalpdsubetitutedt nnbeys spebifidalbxgefined shall mean

O R e e
gmr%k'f ByRBnAEE Y oalkypclrfﬁ} by Whd Metﬁéxmé%xylé(mm ' C1-

fonyl am no, di - substituted am rio, such

i allyE WREGREL i, qua,z, sMﬂG(s@)cRByl tEOONRL0 Rill:ﬂinyl@(r@)&]r}yl
S(O) 2NR10R11; NHS(O)2R9 Cl-10 al kyl, such as nethyl,
stlfiyiy]; apriopyhond &athisuhsyitutedaminop sclas imthedSRbaR 1 1t growpt

am%)()’gé‘lﬁ%y Syl 5@0%5@5 0okl SR bR &80 atn,

S 4 T PR 5 SRR PR . e
?n ! ngf?"ﬁnhﬁ? Llklinun @R E@H 26 pHOBA bi i GAtioRE P Rtibed

substituted” heteroaryl al kyl, wherein

Eylamch as bbetye boplignkthyh roptiemaerycmyaitmed Ihetleﬁiclyhs opeipnally
substituted one to tw? i mes bghhalo hy
c

ﬁl}k&p&@i Reigyeeydligalkyl, aptignally eybstignted heteroaryl, optionally 7 sibstituted

heteroaryl alkyl, wherein these aryl , heteroaryl, or heterocyclic moieties may be
substituted one to two times by halogen; hydroxy; hydroxy substituted alkyl; C1-10
alkoxy; S(O)m'C1-10 alkyl; amino, mono & di-substituted alkyl amino, such as in the
NR10R1] group; C1-10 alkyl, or halosubstituted Cj-]10 alkyl, such as CF3.
The following terms, as used herein, refer to:

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

* "Cp.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.
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al koxy; S(OmMC 1-10 al kyl; am no, nono &
di -substituted al kyl amno, such as in the NR OR 1

wgnroensap47ds1- 10 al kyl, or hal osubstituted C 1-1@caiusyios/014386

such as CF3. 25 The following terns, as used her ei n,

refer to: halo ens, that is C

fluoré, CB?IB%%aﬁ%uﬁe&ﬁ’Gmm toape chﬁ oIy, prﬁ 13‘ of 310 8

B8t M bR BEARA APy SRAORY T cRir ALY il 81 the like
i m t edalkengll msjuseg hetwin atredt odciurences|td mean stetightlor branched chain

ety of 110 QB RleR? tsnfin 16t s TR il gty bt
%Qﬂ%ﬂtélf%”e@hé?ﬁr i q§39&{§4 G14386nyl, J- ﬁié@ﬂ}@ﬁ'—ﬂfrﬁ?engll,tslébl%@ﬂyl, 2-

herein to nmean cyclic noiety, preferab
batemirmdthmhlkmdl ng but not limted to cycl opropyl ,
cycl opent j,, ’ b \nd the |ike. "al kenyl" is
used hef®) Fbr nces to mean straight or

branc he‘ﬁeﬁéﬁﬁkﬁ" (SP#LEWn 6f inZm¥GoGdikeion AueiBs "hMB&Sloxy", or
the chain length is Iimted thereto, includin but 5

nlesteropryl alkyl") oa &t Wengnbered progpedisFing szstgmdpézﬂyq: one or more rings
% 151'9[1@ or n}o,rg ﬁ&@ﬁgﬁr@; ] S%I ?] qﬁ%fl]ltl hhe%grm%’éI q}@é’}lgggﬁﬁ 85 or S such

la§ SbuOhMS’t lﬁmtedgt(apmcﬂ@rﬁyrmtd, ﬁﬁan,Shh@bheiﬁ- qumolme 1soqu1n011ne
het er oar yl oxy", "het er o}ag %/ellt,r al ky
i

reVRBET B DB e Iayrwﬂgles%%ze W%Pahlaaw@ @fa%cplé triazole,

, Fﬂlwolﬁjlﬁd&l%{'ﬁér&uﬁf&iﬁz&é more het eroatons sel ected

e group consisting of N, O or S, such as, but
n ot | prithetecheytlic"yn itslown quym amod:c&nblhatrcan sudhrasd'hbterwyclicalkyl")

ui nolin IS i nol.i ne, nazc i din

oo st Pl amsatiiid 30 AR ther g S¥ertintanish grgor more
hhg?@dﬂtﬁn oné B} gl@?&ﬁe@erobt@ﬂﬁ's@le@t%d BRAZIIEAF A Rsisting of N, O, or S;

heterocyclic" (on its own or in any conbination, such ~

aschr'dsebgmot liniited &, lpyiroliding Diperaling pipeeazist, mormimlmﬁ,al |y

ns r at ed er ed. rJn n_whi ch,one or
SEDPHEE Bisor T TR eSs BN Sl el fugf be

Bpt%ﬁau%xgmano ewidhé Bothekultbxi@e. or S;  such as, but

not limted a%érolldlne pi peridi ne, piperazine,

nor phol '“uanéalkrletor etparpyialiar]” o Hictweryshealkyld is wsed herein to mean

gﬁ] ]gfaﬁlgg %g @eﬁx}aeg %é‘g@%@%@?ﬂ SEHJ grg{ P%}/Oggﬁ 03 ggtte}o%?@l J1¥101ety, as
aRb Ybhddtereif) runl&»‘é‘ ofePRs¥ Inﬁin‘fa)féd or

"heterocyclical kyl" is used herein to nean
+ "sulfinyl" - the oxide S (O) of the corresponding sulfide, the term "thio"

refers to the sulfide, and the term "sulfonyl" refers to the fully oxidized S(O)2 moiety.
 "wherein two R1 moieties (or two Y moieties) may together form a 5 or 6

membered saturated or unsaturated ring" is used herein to mean the formation of an
aromatic ring system, such as naphthalene, or is a phenyl moiety having attached a 6

membered partially saturated or unsaturated ring such as a Cg cycloalkenyl, i.e. hexene,

or a C5 cycloalkenyl moiety, such as cyclopentene.

Ilustrative compounds of Formula (I) include:
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woeowimng748nl ess ot herwi se i ndi cat ed.

Cl-10 al kyl, as defined above, attached to an aryl,
heteroaryl or heterocyclic noiety, as also defined

oxide S (0) of the corresponding sulflde the term

ipeile-Ristoris il et tiesn-sBysong b Dt 17

LR drve dmisbingg (or two Y noi etl es) may
togetkﬁe},& f[orr%ﬁ%S or 6 nenbered saturated or

difbpdroxp(tigdenyirgethy - luiefpheryéiethyhoxmdethyltHe f or mat i on
f ) t t h ht hal

iRl E et HatR, ot  achod & 6 menberod’
@E(QI{1[@Lﬁrxsm%?héﬂy@)hfe@hﬂ}oxyp&ﬁﬁw%wos;yqaq)h%ﬁflzm FH 1C6

cycl oal keny exene or a cycl oa

apingabjcycki2 8. 2dectaneciromédet ene. 30 |1 | ust r at i ve

L P bR st R BB MR R RO

ﬁidiﬁél&icy@ic{[m @été!r{e%rsiﬁ@dé)" ) met hy|] 1-

azoni abi cycl o 2.2] octane bromd

4- [Pﬁ%ﬂb&ryphﬁrwﬁélmdmmmmﬂ] }- {2-{[@henylmethy1)oxy]ethyl} -1-
[é 1%”&9(:?@&5?43@53{41%&&’#6} - azoni abicyclo [2.2.2]

anepr [ (4- bronophenyl ) net hyl ] oxy}

@tﬂhyﬂmxﬁfﬂlmdmmbhﬁ@%ﬂmmﬂ +[(phinylmethyl)oxy]ethyl}-1-
azoni_ abi cycl o &[]2 2.2] octane brom de 1-(2-{
p%%u%hw&f-q{%ﬁ Warr?eltrﬂw Sxy}

T Aac OGN KieyPRERYC TR Ty drordy(diphenyDmethyl)-1-
ooy 2]odtare hecmodey ) met hyl ] - 1- {2
Bty Gty Rs i 3t b et gy DoxyTethyl)-1-

éz&rw&éﬁwb@zq&&aﬁ%rbﬁﬁ@enyl )] nethyl }-1-{2-[(phenyl ne

hyl ) oxXy] -1- azoni abi cycl o[ 2. 2. 2] oct ane

ﬂF{éﬁﬁ(i&élumqphel{yllw}mbmd}ép[ﬂl@dn_\pbiy@mh@’?}’l])mﬁ@nyl] -1-

r% %‘j}’%clc[gé%&g%% ghe(ii% ymet hyl ]1-1- azoni abi cycl o

4 {[h?}uﬂk?[wi(dinm glhyﬂh]yr}lr 424 (phenylmethyl)ox ]ethyl} -1-
eny car bonyl et hyl - azoni abi cycl o] 2. 2. 2]
raahecyist a{zeﬂgoq_ane{brgnude[ (3 fI uor ophenyl ) oxy] propyl

h [hf}aroky(ﬁﬂorhgﬁ}yl&%tﬂyﬁ QXH ﬂﬁ'}eﬂ}glgulfoﬁyl)amino]propyl}-1 -
azoniabicyclo[2.2.2]octane bromide
4-[bis(3-fluorophenyl)(hydroxy)methyl]-1-{2-[ (phenylmethyl)oxy]ethyl}-1-

azoniabicyclo[2.2.2]octane bromide

1-{3-[(3-chlorophenyl)oxy]propyl}-4-[hydroxy(diphenyl)methyl]-1-

azoniabicyclo[2.2.2]octane bromide

4-[hydroxy(di-2-thienyl)methyl]-1-[3-(phenyloxy)propyl]-1-azoniabicyclo[2.2.2Joctane

bromide

4-[hydroxy(diphenyl)methyl]-1-[3-(phenyloxy)propyl]-1-azoniabicyclo[2.2.2]octane

bromide
1-(2-{[(4-cyanophenyl)methyl]oxy} ethyl)-4-[hydroxy(diphenyl)methyl]-1-

azoniabicyclo[2.2.2]octane bromide

10

"sul fi nyPCTAISRIDE/014386
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azoni abi cyclo [2.2.2] octane brom de
4- { hydr oxy[ bi s(4- net hyl phenyl )] net hyl }-1-{2-[ (phenyl ne

wohyisjioxgset hyl ) -1- 20 azoni abi cycl of 2. 2. 2] ocPamAIS2005/014386

brom de

G R b g 5

EE’cbrﬁa&é’ydé[hQ%]@&Qﬁ‘M’oﬂu&é‘ydr oxy) methyl] -1- {2-
6C£hen yl") oxy CJI et hy - - azoni abicyclo [2.2.2]

aﬁbﬂb‘mﬁh@y%@y %Qm[eﬂwl]ch[bﬁr&pnﬁlnw)pmm]p}o Pyl
8%?’%%0%?321(2%8‘!{51@/19&”9 hyl]-1- azoni abi cycl o[ 2. 2. 2]

4- {[Bhﬂ(qiff@lékdpﬂbnﬁ{dxb{}ﬁﬂly}ll}ﬂ%?&ﬂo}(y(ﬂl}ﬂﬁnﬁmeﬂl‘yl]oﬁ)’) propyl

]-1-azoni ab |c%\§ tane Dbro

AZqTrieXsAsI @ ﬁ@mﬁ'brm‘f‘ﬁ”] 1- [ 3- (phenyl oxy) propyl ] - 1-
A ARyl I BLSTR Ay by

aidmdt&cﬁ:lc{[mzcﬁ]&tm(wbrﬁﬂ@dwl )net hyl ]-1- azoni abi cycl o
2] octane bromi de 10 WO 2005/ 104745
ﬁdirrmsm@wheaﬂkaethﬂi =1- {%E(@ﬂwpbthﬁ%gﬂm»lmy]%%bylr}

agror{lggfg}rc ﬁ?n@?émm’mﬂéw' ]-1- azoni abi cycl o[ 2. 2. 2]

oct ane

4- [htbdmw(di B etbicoyihraathl]{ 1hjsdpheyl ot hsoplyH 11-anigbieyelo] 222 |octane
%? I ]-1- azoniabicyclo [2.2.2] octane brom de 5

(4 f 1 uor ophenyl ) oxy] propyl }
ﬂh&é&w @@h@gylmaﬁﬁ)m@t@xé%déxy)@tﬁfﬂ;}l1%%0%%&%1%{222 %%octane

octane Dbrom de ydr oxy( di phényl ) et hyl ]
bregnidg| - | -phenyl ethyl) oxy] ethyl} - 1 -

BRI tr Ry PRSI DI R etk biETS |

gw{la}ﬁg}k@yd[)g 2- 21_}octa& wemideabi cycl o] 2. 2. 2] oct ane brom de

G i g et qrap s b pbenpprypropsTl-I-
ﬁ%ﬁ&o@%gﬁgenyﬁrgﬁ%y?ft inFZ ?Lg(renngleoxy) ethyl]-1-a
4qhydbkedighenyln&hil]-16@t fA&methyloxy)phenyl]oxy } propyl)-1-
azoniabicyclo[2.2.2]octane bromide
4-Thydroxy(diphenyl)methyl]-1-[3-(2-naphthalenyloxy)propyl]-1-
azoniabicyclo[2.2.2]octane bromide '
4-[hydroxy(diphenyl)methyl]-1-[2-({[3-(methyloxy)phenyl]methyl} oxy)ethyl]-1-
azoniabicyclo[2.2.2]octane bromide
4-[hydroxy(diphenyl)methyl]-1-(2-naphthalenylmethyl)-1-azoniabicyclo[2.2.2]octane
bromide

4-[bis(3-fluorophenyl)(hydroxy)methyl]-1-[3-(phenyloxy)propyl]-1-
azoniabicyclo[2.2.2]octane bromide
4-[hydroxy(di-2-thienyl)methyl]-1-[2-(phenyloxy)ethyl]-1-azoniabicyclo[2.2.2]octane
bromide

4-(hydroxy{bis[3-(methyloxy)phenyl] }methyl)-1-{2-[(phenylmethyl)oxy]ethyl}-1-

azoniabicyclo[2.2.2]Joctane bromide

11
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brom de 15

4- { hydr oxy[ bi s(3- net hyl phenyl )] net hyl } - 1-[ 3- ( phenyl oxy
wopoapk s 1- azoni abi cyclo [2.2.2] octane bronPd&uUs2005/014386

4- {hydr oxy[ bi s(4 mat hyl phenyl )] met hyl }-1-[ 3- (phenyl oxy

LEEORY i Son AN YL 0u L 22l Rl Ry A e 4

e(z%ﬁiamég@%yz)@b ydnkb@@iﬁld]s propyl ) - 1 20

azoni abi cycl o] 2. 2. 2] oct ane brom d

M&d%ﬂwrdplméﬁyx})]mﬁl $- [hﬂirmf}édlphenyl)me’fhyl] -1-

] -1- bi lo[2.2.2
SRR Bt EDURERTARBI of pheny ) methyl ] o1 2o (1
I By ST ph LRG3 idhorhe ik Biripg] -1 1-

azoni abl C [2.2.2] octane brom de 25

azopwpwelﬁg?(aﬂmmwmmxdﬁyu 1- ( 2- napht hal enyl net hyl ) -1

4 PR B ittt P RT3 S u B A By Iphony ety 1o
a”ﬁ“%?‘f%““&?%@ﬁ“iﬁ“‘f’?%?[hﬂ L O el ooy et hy |
ih%zw%&ahw&@ﬂm -37[6y mé%’rifﬁganﬁ%"ﬁéﬁﬁdé 4- {hydr gxy

ﬁ%‘?ﬁ%&?&@%@%@ﬁ?ﬁ met hyl ) oxy] ethyl) -1-

afloniratyi(diphény D2ty ] -[2«1 Areddropi)etbyl]-1 -anon b5 ¢lo(4Z.3 Bctane
PCT/.US2005/ 014386 4- [ hydr oxy(di phenyl Ymethyl] -1- {

Om{l %- ni t rophenyl ) oxy] propyl } -

1-BiphEXAY Rk Dpfordd]- %ﬁﬁ&cﬂa@mmnaaﬁyu 1-
[ (2-fl uorophenyl) oxy

amn[albym:b{(%/za]qﬂ%mblﬂ)mﬁghyl] 1- azoni abi cycl o 2. 2. 2]

%’ﬁ’ﬁg‘@ffg F%YEW%WI r]re@ﬁ[ﬁ ']meihy{l %h e[H(QOW]P 8 [XHe nyl ) oxy] p

sRBblcydlo[ BZ ONdcddle@¥6mide2. 2. 2] octane brom de
Hlpsr%w%ﬁ%égﬁ%%ﬂ] gg(t@%rw{m%%llgg[ agzzgzlraliz;‘»lyglg{?g%ngﬁ or]c¥ane bromide
%[?}hr&r%%’édly{l%}lyl meth ! ms(? h{)[% ](mith[yl(og y?]ethngm% }?tll}¥l?anyl ) met h
¥ohiabicyclo[2.2. 2]octane bromlde
4-[hydroxy(diphenyl)methyl]-1-{3-[(phenylmethyl)oxy]propyl}-1-
azoniabicyclo[2.2.2]octane bromide

4-Thydroxy(diphenyl)methyl]-1-[4-(phenyloxy)butyl]-1-azoniabicyclo[2.2.2]octane

bromide

1-(1,3-dioxolan-2-ylmethyl)-4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide
4-Thydroxy(diphenyl)methyl]-1-{3-[(2-hydroxyphenyl)oxy]propyl}-1-
azoniabicyclo[2.2.2]octane bromide
1-hexyl-4-[hydroxy(diphenyl)methyl]-1-azoniabicyclo[2.2.2]octane bromide
4-Thydroxy(di-3-thienyl)methyl]-1-[2-(phenyloxy)ethyl]-1-azoniabicyclo[2.2.2]octane
bromide

4-Thydroxy(diphenyl)methyl]-1-[3-({4-[ (phenylmethyl)oxy]phenyl} oxy)propyl]-1-

azoniabicyclo[2.2.2]octane bromide

12



10 azoni abicyclo [2.2.2] octane brom de
4-[ hydroxy(di phenyl )nethyl]-1-[2-(1H i ndol - 3-yl) et hyl]
WO e@znomi4abi cycl o[ 2. 2. 2] octane brom de 1- [3 PCT/US2005/014386
- (4- bi phenyl yl oxy) propyl] -4-

E}Eﬁ)(g %ox (%ﬁﬁggngtg}ﬂ%—%dloxygdlp&%g %Hly?]yf-lagcgnzlébzléy%]lop .2.2]octane

4rddr oxy (di phenyl ) met hyl ] - 1-{3-[ (2- net hyl phenyl ) oxy]
propyl }-1- azoni abi c]gm%o [2.2.2] octane brom de

4-[higrpidy-Letiaphtnieny ﬂwll}l-iz{(@hemwmn‘éwﬂyky]em%}zbm ab

| c%/cl o B&éeg%ﬁ%%n broE%/I 12
Uz yﬂﬂ&&(&ﬂ&ﬁﬁﬁ%ﬁ%i]]IOEQ;&m&hJﬂMk?)ethyg -1-azoniabicyclo[2.2.2]octane

azoni abi cycl o ne bromde
br¢middr oxy(di phenyl ) net hyl ] - 1- { 3-[ (phenyl net hyl ) oxy] pr

R R S e é@ﬁ?'@”xly?%*z Dgryletyl-1-

é@éﬂlﬂhbﬁ‘d’é{QQ[ZZ]oaaﬂd eoade bromide 1 - di oxo
| an- 2-yl meth -_[hy dro%&dl phenyl) met h%ﬂ 1 -1- 25
dz@n[(éwwely@héns[lpxz]pz?psdw digrpidirfenyDmethyl]-1-

%‘z‘gﬁiﬂ{;ﬁy@%ag&g& ]1-1-{3-[(2-hydroxyphenyl) oxy

propy zoni abi cycl o[ 2. 2. 2] octane brom de

;l [lziqﬁyi::enﬁeﬂlfawdl-ylzsﬂ( -obk qettel4-f et oyt fliphermdmnithyj-dy cl of 2.
QGt an rom ae .
329 %%@(’-&ﬁ%‘?@ﬁ‘gﬁw%et hyI] 1 [2 ( phenyl oxy) et hyl ]

LBt P R o) AT Aoy ishepy rethyl-
y}q:thabicycloﬁaﬁ %}oo’ptylb})rmmdazonl abl cycl o[ 2. 2.2] octane

m%r%%?’éﬂﬂ’ﬁﬂ%‘ﬁ‘w’;ﬁé ; (ﬂvf” 7 g’??“fi’%’gﬂ?ﬁ@’gb 1y net hy! ]

&z@}ﬁﬂﬁbﬁﬂb[gm @&t@ne’zbr%}rﬁ@é ane bromde 4- [hydroxy(di-
- napht hal ‘eny Ilémr;eth enyl met hyl ) oxy

éehysiopy ipheny il el tlupromc R oRds e |-
%‘%I ! Céﬁ?%éh%a%%rg&@yl ]-1-[2-(nmethyl oxy)ethyl]-1-a
4-[hydroxy(diphenyl)methyl]-1-nonyl-1-azoniabicyclo[2.2.2]octane bromide
4-[hydroxy(di-2-naphthalenyl)methyl]-1-[3-(phenyloxy)propyl]-1-
azoniabicyclo[2.2.2]octane bromide
1-[(4-fluorophenyl)methyl]-4-[hydroxy(diphenyl)methyl]-1-azoniabicyclo[2.2.2]octane
bromide
1-[(4-bromophenyl)methyl]-4-[hydroxy(diphenyl)methyl]-1-azoniabicyclo[2.2.2]octane
bromide

4-Thydroxy(diphenyl)methyl]-1-{[3~(trifluoromethyl)phenylJmethyl}-1-
azoniabicyclo[2.2.2]octane bromide
1-[(2-fluorophenyl)methyl]-4-[hydroxy(diphenyl)methyl]-1-azoniabicyclo[2.2.2]octane
bromide

4-[hydroxy(diphenyl)methyl]-1-{[4~(trifluoromethyl)phenyl]methyl}-1-
azoniabicyclo[2.2.2]octane bromide

1-(5-hexen-1-yl)-4-[hydroxy(diphenyl)methyl]-1-azoniabicyclo[2.2.2]octane bromide

13
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brom de 4- (hydroxy{bi s[4- (et hyl oxy) phenyl ]
}met hyl ) -1-{2-[ (phenyl net hyl ) oxy] ethyl} -1-

weazoFilabissycl o[ 2. 2. 2] octane brom de PCT/US2005/014386
1- {3 [ (4- cyanophenyl )oxy] propyl }

a](z(é g{hE% o gB %ﬂ)) Efﬁpl{ﬁng],}{nggjyl] 1-azoniabicyclo[2.2.2]octane

brddiab 1- benzofuran 2-yl)-2-oxoet hyl]-4-[ hydroxy(di phen
yl ) met hyl - azoni abi cycl o[ 2. 2. 2] octane brom de

ﬂ-[[hzdl(oﬁyq I(emylamdﬁhmﬁtlh%a 6$]trguyl)iphw%py%m2+ywx}v)ethyl] -1-
en net
fzéﬁ%%?%/cb) [géc#]fﬁé/t O‘é}é%fa%ct a%e) br omydze 15
4- [bf%l @st&nsx&ii@mﬁy&b)mtémcﬂoi-i =yl Jenyd PR Ry O3 JMM]?B@I%Mjn]ldﬂiyl] 1-

- azoni abi cycl o[ 2. 2. 2] "oct ane brom

W@@Wﬂ?%ﬁ?ﬁ?%@dq -1-({ 4-

o%?@ yprﬁ%g}bl?nzﬂgt%{/%]l %h ?l{]e\égl%l}yg)ﬂ g%rﬁal:;icyclo [2.2.2]octane bromlde‘

[1teﬂdylwcwydrdadymimhe)n@hﬁmﬂ}-ﬂfamﬁafdlcﬂclqzmpawmbﬁ{l& 2.

2] oct ane brom d

4- [Elﬁ%ﬁwlwnylémﬁ%ﬂtMHﬂwhxlamrwpm}eﬂayél 5 (ghenyl oxy) p
2 1

P o 2R A % ) 4r oxy (i phenyl y et hyl ] - 1

1 eyl m)dymdyodlb}i’en&l)ﬂ]et}gd} h-laeomhimoynlm{QIZ 2]octane bromide

R i ST ™

ﬁz&rﬁﬂéﬁd{é@'zﬁ G ﬁr@ﬁﬁ&k}"] 1-{

(trifluoronethyl)phenyl ] net hyl}

éz(bmdmbymdﬁf({r@t@l@y)mmbnmm1dEé3_ (phenyloxy)propyll-1-

ai(gngaijd Z‘ﬁ??{}ﬁp&@%&g%l Lc?a%gydg%iln( glepgce)nyl )met hyl ]
[lbmqul mwﬁbﬂﬂmﬂﬂyﬂﬂw&i{ﬂﬂn Ibihyljoronet hyl ) phe

- ~azoni abi cycl o oct ane brom de
ﬁZt(IBam 2-3)pgtane pragpddeox y ( di phenyl ) met hyl ] - 1- azoni ab

USSRk G B EhATHRRS A RIS Pty D S22 b fithinoethyt)-1-

dzdridatysel siR 201 beaaphtbinide [ hydr oxy(di phenyl) met hyl]-1-a
zoni abi cycl o[ 2, 2. 2] _oct ane
4-[hydroxy(diphenyl)methyl]-1-propyl-1-azoniabicyclo[2.2.2]octane bromide

1-{3-[(2-bromophenyl)oxy]propyl } -4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide
1-[(3-fluorophenyl)methyl]-4-[hydroxy(diphenyl)methyl]-1-azoniabicyclo[2.2.2]octane
bromide

1-[(3,4-dichlorophenyl)methyl]-4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide
1-[(2-fluoro-3-methylphenyl)methyl]-4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide
4-Thydroxy(diphenyl)methyl]-1-{4-[(phenylmethyl)oxy]butyl }-1-
azoniabicyclo[2.2.2]octane bromide
1-[(4-cyanophenyl)methyl]-4-[hydroxy(diphenyl)methyl]-1-azoniabicyclo[2.2.2]octane

bromide

14
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brom de
4-[ hydroxy(di phenyl ) et hyl ]-1-[2-(tetrahydro-2H pyran-

wG 29dsoeyuet hyl ] - 1- azoni abi cycl o [2. 2. 2] oct anecbrusmiode14386

e U I

%E(Srﬁélﬁc o mo&anéﬂ%%l@é(y(m phenyl ) met hy| ]
- phenyl et'hyl ) - 1-azoni abi cycl o [2. 2. 2] octane

ﬂr(én{[aédleﬂlylmlhv)phdﬂsﬂm Henep 0 phgdrpixy @aptieny Dmethyl]-1-

PR ab'ﬁ?%{%ﬂ%&%@?ﬁv e FEZ%% phenyl ) met hy! ]

4 hyé%x?(ﬁ%ﬁeﬁ?lbﬁ}éﬂli le ﬁp@%%ﬁ@l‘ﬁl%&ﬁhﬂ@yclo% 2. 2]octane bromlde

ut yl r ox met'hyl ] - 1- azoni abi cycl of

a- ﬁ]ﬁlda;,tlah@leﬁw&gﬂnﬂé enyl]met yl}-4- [hydroxy(dlphenyl)methyl] -1-
d [1-1-[2-(3-met hyl -1 H | -
fz‘gl?l é{”ﬁ; %/[?%Iﬁo‘gt%%l}rggilg%c? 0 [.[2 2(2] rrgct)a/me brg)r/nr géo
s h$l)dhethirgt hy3- -1- az%mablcyclo[z 2.2]octane

nethyl 1-]3- (phenyloxy propyl]-1-
JORIdAD] cycl o[ 2. 2. 2] oct ane broni de 1-

S B e )
Mémmcmemﬂhﬁwébm&wl] 1-[(1S) - 1- et hyl - 2- oxo0- 2- (
6%}{%@@%@)@enyl ghyﬂ] 1-[2 ZF{?ZI ?pki'leggfll%lx? 32- 2.2] octane

Sy HSHInOUN A PREYICUTRE LIRS Aoz gy ! of 2

f ane ‘bro propyl }
44[}15/@130@}’(@1('9('[“1393’“@“?1}1)’113“ @y‘bﬁ"fnﬂeﬂ&/m tnaadzmalylcj/a}ollzz Zo&hne

ct ane brom de
Tses | uorophenyl)rret hyl ] - 4- [ hydr oxy(di phenyl ) met hyl ]

R CE e b o o R

Onlldeazom abi cycl o[ 2. 2. 2] octane brom de

[ﬁr?éi%‘ﬁw@lpfenﬁ%ﬁﬁﬁﬂzﬁ. MR- eSO BRERY

%r({ﬂimgr oxy( di phenyl ) met hyI ]- 1 {4 [ (phenyl et hyI ) oxy] bu
tiy[H 1 30 azoni abi cycl 0 octane_brom d

-8y RhRyRHE) ‘t[hmr?xﬁd{ptwwmbﬂﬂﬂmgﬁ?ﬁ}’%ﬂﬁm 3.2Joctane
1;84:Qp1 abi cycl o[ 2. 2. 2] oct ane

1-[2-({[(2,4-dichlorophenyl)amino]carbonyl } amino)ethyl]-4-
[hydroxy(diphenyl)methyl]-1 -azonjabicyclo[2.2.2]octane bromide
4-Thydroxy(diphenyl)methyl}-1-(4-penten-1-yl)-1-azoniabicyclo[2.2.2]octane bromide
1-{2-[(2,4-dibromophenyl)oxy]ethyl }-4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide
1-[(2,4-difluorophenyl)methyl]-4-[hydroxy(diphenyl )methyl]-1-
azoniabicyclo[2.2.2]octane bromide
4-Thydroxy(diphenyl)methyl]-1-[3-(methyloxy)propyl]-1-azoniabicyclo[2.2.2]octane
bromide
4-[hydroxy(diphenyl)methyl}-1-[3-({2-[(phenylmethyl)oxy]phenyl } oxy)propyl]-1-

azoniabicyclo[2.2.2]octane bromide
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brom de 14 WD 2005/ 104745 PCT/ US2005/ 014386
4- (hydroxy{bi s[ 3- (et hyl oxy) phenyl ]

womeishphMs 1- [ 3- (phenyl oxy) propyl ] -1- azoni abi cycmws2005/014386

[2.2.2] octane brom de 1-(3-{

ﬁré?%@%‘e‘/tﬁﬁﬁ%%%ﬁ@&“@%ﬁo% éforg"@]y Yadgkhydr gxvcd pheny

ﬁliﬁﬂ?ic@%@'{éd' phenyl ) nmet hyl ] -1- (2-propen-1-yl)-1-azonia
bi cycl o[ 2. 2. 2] octane bromi de 1-{

FM[hYdroXy(dl-ﬁéhhwléthb]dh@ﬁvﬂlqrwmrwlﬂ 4zpihigbieyotylCel.- Hetane
thyl]-1- azoni abi cycl o[ 2.2.2] octane brom de
‘% 8r oxy(di phenyl ) et hyl ] - 1- ( 3- phenyl propyl ) - 1- azoni
13:%&1%&%%@nﬂb@6ﬁ19ﬂﬂ—m@ﬂﬂm Qa@oﬂigbmyclo [2.2. 2]octane bromide
y

uor ophenyl ) met hyl ] - 4- [ hydr oxy(d |§henyl)rret

dmxy(dmﬂmﬂhmethm]d[ Qetzaln/}imZHmyraar%mrd@t yl

SRR BORTHS S ot nyt 121" swon bt cyel of 2 2.2]
qq@mﬁm&a% ﬁlﬁme Y H-fhodeskiv( hénye)mdtﬁyrpuhyll

1-(2 phen azonlablcyclo [2.2.2] octane 15
lgzqmﬁihj@)fclo[ 2. 2]octane bromide

i [gj%q{olﬁ‘%g gfygﬁpi %‘ e}LIT dﬂg%%gg@%%ﬂ%b&%&ﬁw_] -1-azoni a

i — t
- L= e on| i cyc ct ane
by ey ey Lot ﬂyﬁgyﬁxpﬁyﬁeﬁ;ll]?
%{é@@éﬁ(ﬂggmg%%‘gﬁ?ﬂ&g -1-azoniabicyclo [2.2.2] o

(6@ Hem-dnhmwteamma)rmm]@imm}bmﬁ-[wm@phqnyp);whyu-1-
%F%ﬁ%tg@y %%ﬁ éctal)lenl?l‘onﬁlclie] -azoni abi cycl of 2. 2. 2] oct ane

¢ Cwﬁkfa@yﬁlﬂhﬁa%gtagxkﬁgmgggﬁbl(nﬂeﬂ%f}oggﬁﬁe@m]bxwp}opvl)amnI a
qlqmcyﬂdaar?da@mwmdmy] et hyl }
élzcl[lh& @gﬁ)‘%agl gtrﬂ¥ )lnﬁ‘i Qﬂpllenylm% OB Icgr%g}l}% % 2.2]
%Iﬂe]halrﬁi)ﬁiefﬂyll[m-@%ﬁiﬁb&@d@%ﬂ]hctﬁn& boehi@xy (di phenyl ) met
4- [hydroxy(dlphenyl)methyl] 1-[2-(2-naphthalenyl)-2-oxoethyl]-1-
azoniabicyclo[2.2.2]octane bromide
4-[hydroxy(diphenyl)methyl]-1-[(4-nitrophenyl)methyl]-1-azoniabicyclo[2.2.2]octane
bromide
1-butyl-4-[hydroxy(di-3-thienyl)methyl]-1-azoniabicyclo[2.2.2]octane bromide
4-Thydroxy(diphenyl)methyl]-1-(2-oxo-2-phenylethyl)-1-azoniabicyclo[2.2.2]octane
bromide ‘
1-[(3,4-difluorophenyl)methyl]-4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide
1-(cyclopropylmethyl)-4-[hydroxy(diphenyl)methyl]-1-azoniabicyclo[2.2.2]octane

bromide

The preferred compounds useful in the present invention include:
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azoni abi cycl o[ 2. 2. 2] oct ane brom de
4-[ hydr oxy(di phenyl ) net hyl ] - 1-[ 3- (et hyl oxy) propyl ] - 1-

weazwFitabissycl o [ 2. 2. 2] octane 30 brom de PCT/US2005/014386

4- [ hydroxy(di phenyl )nmethyl]-1-[3-({2-[ (phenyl net hyl ) ox
yl phenyl'} oxy)propyl]-1- azoniabicyclo [2.2.2] octane
brom de 15 WO 2005/ 104745 PCT/ US2005/ 014386

Lo fomanetay el ey b sl Aapharndead 1 o1
%Qﬂnglﬂmk;{%d@]@etgmﬂzlangmderrﬁt hyl ]rol' (2 phéelr]yl propyl)-1-a
ﬁﬁg&‘?&i%c h}%ﬂgﬁ@ﬂjﬁﬁtlﬁﬁ f(p%“ﬁ'g'flﬁt%go’fﬁ?tﬂ]&h%'abi cyclo

Bgongab?& D aMGodthibidRide
drox (d| phenyl rreth%? tetrah ro-2H pyran-2-y
t

I} f@t‘fy HhéA- bromph@mlﬂ 1242[}13'@@m lmnblr)m@ylﬂ 1-

%%Wbéwgoé?%?gﬂ%}%ﬂ@&t hyl_] a-zg;n abi cycl o[ 2. 2. 2]

Beéhylfhethyl]oxy)ethyl)-4-[hydroxy(diphenyl)methyl]-1-
1 [ 2- ?4 b@ﬂﬁ y)@n y2] oZ%etY) ][ Y/ [hgll(drpoxy}(,()jl phgr]wl ) me

@mqblqynlﬁgarﬁl%mbrp@pct: 2. 2] oct ane broni de

e e v S ST G L
bﬁ&nm@tcwﬁammﬁwbrbmwebonyl ] ami no} ethyl) - 4-
da%%/’ﬁ(}yﬂ hen yjp n(y Igﬁtgygrldzg &@phenylmethyl)oxy]ethyl} -1-

e iy
:li-z(@f{i[(Abﬂmrpplm[n&l)ﬁleﬂjyl]oxybﬂeyl]e#{ﬁhydiexy(dmhenyl)methyl]—1-
RRLEAIRAEAL, 1.0 (L], e o)
az[ﬁ%?%@%ﬁ?%ﬁ@%&%ﬂ)]qc [I?héix}r% gé\pﬁ% fau %e—nyl ) - 2- OX
ezainighigycio]2 2 2] edtais bmmlldt[ 2. 2. 2] oct ane bronide 4-
SRR ABRET RS Sy i RAEOHL. et
azoniabicyclo[2.2.2]octane bromide

4-{hydroxy[bis(4-methylphenyl) Jmethyl}-1-{2-[ (phenylmethyl)oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide
4-Thydroxy(diphenyl)methyl]-1-{3-[(methylsulfonyl)amino]propyl}-1-
azoniabicyclo[2.2.2]octane bromide
4-|bis(3-fluorophenyl)(hydroxy)methyl]-1-{2-[(phenylmethyl)oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide

1-{3-[(3-chlorophenyl)oxy]propyl }-4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide
4-|hydroxy(di-2-thienyl)methyl]-1-[3-(phenyloxy)propyl]-1-azoniabicyclo[2.2.2]octane
bromide
4-[hydroxy(diphenyl)methyl]-1-[3-(phenyloxy)propyl]-1-azoniabicyclo[2.2.2]octane

bromide
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1- butyl -4-[ hydroxy(di-3-thienyl)nethyl]-1-azoni abicycl
o[ 2. 2. 2] oct ane brom de 25

\VQQDMMMquy(diphenyl)nEthyI]-1-(2-oxo-2-phenylechum)mﬁMLBS6

azonlablcyclo [2.2.2] octane bromde 1- [(3
4-di f |

G Gpear BeRy PR b+ o atiehentpstayti-
?ﬁ&ngéb? QQE(@ %Zo&ane(l%ﬁﬁ&or opyl met hyl) - 4-

ro henyl) met h 1-azoni abicyclo [ 2. 2. 2]
ée{Ba[r@@bchﬁbﬂhenyh)@ef]ﬂi’npyl@f%[ksdroesd(d:lplmal)mﬁl skful in
th t | ud 16 WD 2005/ 104745

7 %&%@Eﬁ#@@j@%&e‘ @3@2‘{]“? F(g f 1 uor ophenyl ) met hyl ] oxy}

L[ Bﬁé@-ﬂ&o&{iﬂiﬁgﬂ%@éﬂbﬁ@bﬁ@]Dﬁ[ﬁﬁﬂﬂenﬂloxy)propyl] -1-

azoni abi cycl o tane bro

Rpopndabacyselad? 3 mtar)eraumdq 1- {2- [(phenyl met hyl) oxy]

Tl e o ERR ST Ay psdneRThARR B oM ©°
ﬁi&iﬂé&cﬁic{[t&%]@étéﬂ(&ﬁr@ﬂﬂby' )methyl]-1- azoniabi cycl o

2.2.2] octane brom de 1-

Blhydakydabeedymnythiet Hy{2- Hiﬂethyl 1-phenylethyl)oxy]ethyl}-1-
Sty nguutghalay | et iy 1

azoni a Octane bromn de 10

4-[bpdrsky(diphenylpebpld ) (1@ maplihakhyiyidhylokidipheny | me
thyI ).oxy] et hyl azonj abi cycl o[ 2. 2. 2] octane brom de
61@[%8@51?%3%%9!1 $henyl )] met hyl } - 1- { 2- [ (phenyl ne

%:[g#arggy@?? Eﬁzﬁl hyme@FHN- BRSO fropy 1 -2 Bfeyclo[2.2.2]octane

bfotnifié uor ophenyl ) net hyl ] oxy} et hyl ) -4-[ hydr oxy(di phenyl
thyl]-1- 1 i abi | o[, 2. 2. t br omi

ﬁifﬁn@«é;%@mﬁwﬁéﬁ%-ﬁéﬁz‘ﬁ:&fﬁf&pﬁés@l@ﬂ%{%ﬂ%&w&%&"%?amane

eldnyilde 1- azoni abl cyclo [2.2.2] octane bromde 1- { 3 -

[ (3 -fluorophenyl) oxy] pro

yl 1 -4-
Fnotd oy (b (privast lph@WWm]:thyﬁ é‘f}z@heaﬂmsy)cpmpyp]zl-z 2]

oct a
&Z‘{%ir}’a‘fy8i£§?%dzj?ia%?rﬂ%%eny| )] met hyl } - 1-{ 2- [ (phenyl me
thgrly vy ol hdthyli phédgDmadiy Gy L 2 phedyldky pespatiel br oni de

azoniabicyclo[2.2.2]octane bromide

4-[hydroxy(diphenyl)methyl]-1-(3-{[4-(methyloxy)phenyl]oxy} propyl)-1-
azoniabicyclo[2.2.2]octane bromide
4-Thydroxy(diphenyl)methyl]-1-[3-(2-naphthalenyloxy)propyl]-1-
azoniabicyclo[2.2.2]octane bromide
4-[hydroxy(diphenyl)methyl]-1-[2-({[3-(methyloxy)phenyl|methyl} oxy)ethyl]-1-
azoniabicyclo[2.2.2]octane bromide
4-[hydroxy(diphenyl)methyl]-1-(2-naphthalenylmethyl)-1-azoniabicyclo[2.2.2]octane
bromide

4-[bis(3-fluorophenyl)(hydroxy)methyl]-1-[3-(phenyloxy)propyl]-1-
azoniabicyclo[2.2.2]octane bromide
4-[hydroxy(di-2-thienyl)methyl]-1-[2-(phenyloxy)ethyl]-1-azoniabicyclo[2.2.2]octane

bromide
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4- [ hydroxy(di phenyl)nmethyl] -1- { 3 - [(nethyl
sul fonyl) am no] propyl } -1- azoni abicycl o[ 2. 2. 2]

wocet@ne4asoni de 4- [bis(3 -fluorophenyl) PCT/US2005/014386

(hydroxy)methyl] -1- {2- [(phenyl nethyl)oxy]ethyl }

g?;bﬁ%ﬁ@?%};%%%ﬁﬁ%&%@;%ﬁ?ﬁf’iE‘?z-f’({oﬁé}"{yﬂﬁetﬁﬁ)oxy]ethyl}-1_
adodidH Ry o BhsbrbARINY! ] - 1- azoni abi cycl o] 2. 2. 2]

oct ane "brom dé

4-[hygrdx pdiphdiny methyldriy{3-Hé ahtyogheny @yl pioetloxy) pr opyl
-1-azoni abi,cyclo [.2. 2. octane brom de 30
%ﬁ%@d‘f&?@%%ﬂ%ﬁ[ﬁfﬂ%‘f | ]-1-[ 3- (phenyl oxy) propyl ] - 1-
' ' ' 5/ 104745
ey ] o)

exdanjabicyslq By Pdestyredirpmédey | ) net hyl ] - 1-

azoni abi cycl o[ 2. 2. 2] octane brom de

1-{3-[ (4- brmophenyl ) oxy] propyl }

The h{byagl@fafdai dRipoYhdTRERY i the présearinaditondhduds?. 2. 2]

octane brom de 5
4-[ bi s(4-fl uorophenyl) (hydroxy) met hyl ] -1-[ 3- (phenyl oxy

11 R .
\ R koS L A 2y GO 11
aﬁorﬁdﬁ@gmfy.gg]@ﬂtamﬁr))mmmyg] -1- alzoni aEi Icycl o[ 2. 2. 2]
m - roxy(di phenyl ) nme -1-
S ekl S OhrE R Ty ch - To
Ak brom d

4-| hybg%%%g%ﬁcéﬁ% rrgrlglg(%gﬁ] - r1??12- F( 2- napht hal enyl net hy
o Sl et

- [ hydro i.=3-thi.enyl) e enyl oxy) pro
?Z‘%‘l%’}%'ﬁﬁég %‘Tt%‘}ezbr?&’f%eoct a%e br oni dg 15y YIPropy

= ' =1-
L T iR A i S AR L e i s ST
azapidbjeyeinAi2letencypmidel- [ 3 - (phenyl oxy) propyl] -1-
2—2[81%tﬁﬁﬁg%gﬂe%[y?)(hzyd%clx%&%%@l?l]plr—?f—][&)ﬁenylmethyl)oxy]ethyl}-1—

azoniabicyclo[2.2.2]octane bromide
4-{hydroxy[bis(3-methylphenyl)]methyl}-1-{2-[(phenylmethyl)oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide
1-(2-{[(4-fluorophenyl)methyl]oxy}ethyl)-4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide
4-Thydroxy(diphenyl)methyl]-1-{2-[(phenylcarbonyl)oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide

1-{3-[(3-fluorophenyl)oxy]propyl } -4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide

4- {hydroxy[bis(4—methy1phenyl)]methyl }-1-{2-[(phenylmethyl)oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide
4-[hydroxy(diphenyl)methyl]-1-{3-[(methylsulfonyl)amino]propyl}-1-

azoniabicyclo[2.2.2]octane bromide
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4- { hydr oxy[ bi s(4- net hyl phenyl )] net hyl } - 1- [ 3- (phenyl oxy
)propyl]-1 20 azoni abi cycl o[ 2. 2. 2] oct ane brom de

wo-2pdsydsazy ( di phenyl ) met hyl ]-1-(3-{ PCT/US2005/014386

[ 4- (et hyl oxy) phenyl] oxy}propyl)-1-

%hﬁjést( )fII‘(’yCI g’é’ﬁ%ﬂ%ﬁ%{‘%ﬂ%}’?&br{?g(pcImenylmethyl)oxy]ethyl} 1-

I '] -1- bi I 2.2.2
Lt R ey (i phenyl ) met byl | - 1-[2- (1

[13¢3-f@djdroptyenphexs biomet} [y dooss) dipheryl udsthyl]-1-

%%I’@gﬁ%@%ﬁ%@%ﬁ? éane brom de 4-

%y&ﬁ&?% @LW&Q%HM/I])I }3 ﬁﬁféﬁ&loﬁ?}p%ﬁﬁ]ol hZordatidyclo[2.2.2]octane

ane rom de -fluoropheny
(bmfdldoxy) met hyl] - 1- (phenyl oxy) pr opyl ] -1- 30

%ZI?‘PI@I)‘IS&II@FPI‘%“‘FWIJ% ?II%FII}{/IPTY)FC[P?II(IDﬁ@mbé%ﬂoe[% Alqctane

biorm@eni abi cycl o[ 2. 2. 2] octane brom de 18
2005/ 104745 PCT/ US2005/ 014386 4- ( hydr oxyl b| s
[13(2({{& pyaneryonyharehytloxy} ethyl)-4-[hy roxy(dlphenyl)methyl] 1-

h I t hyl

LN I GRS 1) DO et vl

4~ {mwmmmemsmmmw I hytird:3A(fiphenyiinicdipipny | ) oxy] p
| o[ 2. 2. 2] oct ane brom de 5

Woies 2o bR TS | pr opy ! )
gﬁ[gﬁ@%@%f%&kﬁﬂg{aﬁf%@%@%x £3 (pcIlee nIII?XY)rI%Opey 1Ipr eferred

eeopahicyido [ Juttanebiohédgpr esent i nvention i nclude: 10

G e BT Iy ey Dty 1

' %%&ﬁhl‘}l &%QIZOi 3et3n@ﬂ>roﬁﬁ&@ne br om de 4-

hydr oxXy(di phényl ) met hyl] - - {2- [(phenyl net hyl)
é Vo drei I}henll)maﬂlwlirlam-é(;lemdml- ph?nsd@hnlmyﬂﬂbyﬂ:}de

%@?@c}%gﬁﬁgdﬁ%eg%ﬂéﬁlt I)IIIISI II;I/I 1- 15 azoni abicyclo

42h fdr%k @6 h%ﬁ?l Iaemm]dle i{(@%ra{shﬁﬂkn?ﬁﬁ&liﬂ}&@]‘ét@l}rﬂt hyl ]
oxXy II 5 hydr oxyIdl phenyl ) net hy
2.2. 2]octane bromide

azoniabicyclo
4-[hydroxy(di-3-thienyl)methyl]-1-[3-(phenyloxy)propyl]-1-azoniabicyclo[2.2.2]octane
bromide
4-Thydroxy(diphenyl)methyl]-1-[2-(phenyloxy)ethyl]-1-azoniabicyclo[2.2.2]octane
bromide

4-{hydroxy[bis(3-methylphenyl) jmethyl}-1-[3-(phenyloxy)propyl]-1-

azoniabicyclo[2.2.2]octane bromide
The most preferred compounds useful in the present invention include:

1-(2-{[(3-fluorophenyl)methyljoxy}ethyl)-4-[hydroxy(diphenyl)methyl]-1-

azoniabicyclo[2.2.2]octane bromide

20



azoni abi cycl o[ 2. 2. 2] octane brom de
4-[ bi s(4-fluorophenyl) (hydroxy) net hyl ]-1-{2-[ (phenyl ne
Wohyds)mm]s et hyl }-1- azoni abi cycl o[ 2. 2. 2] oct aneCbsm0de14386

ﬁ@w%fwﬁéé Ry PS5 aPesp gy xSt ke by om de

Jaz&rﬁabléy&l&[ng i]H%ﬁ@&%ﬁM&é net hyl ] oxy}

droxy(di phenyl ) nmet hyl ] - 1-

elz(@ﬂﬁ[éfbbmyftﬂpbP}Zyl)zn@]lyldmit}’éﬁhyl)f%[hydmxér(drl]phenlyl)methgl] 1- N
1 2 enylc arb on
rbg%(%ézﬁl}z%n&ﬁéen@ﬁ?%bl cycl{ 0 [2[ (2p2] gct ane Y

] -
h[(Qf@lggﬁc}ﬂoro%)ﬁeﬂ}ﬁﬁnéth%lﬁfﬁxgﬁ&ﬁw 4) [%Wﬂo&wﬂpﬁehynmethy g 1

di phenyl azoni abi cycl of
shacyslelAiZdd oqtanthybdndﬁ(y[ bi s(4- met hyl phenyl )] met hyI

az[g%ﬁ(%@i‘z%&?%ﬁ%ﬁ%‘{f R SR iy Doxylethy1)-1-

4zdhiderxo0di Tbene drsetity| | - 1- { 3- [ (met hyl sul fonyl ) ami n
o] pr opyl azoni abi cycl o[ 2. 2. 2] octane brom de 19 WO
S toie PR IShODN e B - 5 [phens ImethyDoxylethyi)-1-

t%ﬁ‘gfﬁ bg%g[g?%}?&?g@w LGy droxy) net hyl ] - 1- { 2-[ (phenyl me

azoni abicyclo [2.2.2] octane

hF(@F"J[Gﬂeﬂﬁorbpﬁedyl)ﬁml’f)ﬂhw}mh?ﬁ)‘“)[hYd&bW(dﬁﬂﬂebyl)methyll 1-

ré%dﬁféé&d?égg&? r)ogﬁ hyl]-1- azoniabicyclo [2.2.2]
4: [%19%@%9@&%;{)}{3&13@&38% g-[)@hgwkla-r%ddﬁ (plaeny)-pxy) pr opy!

Azc[ma}td¢§®kq[(2d|2]:]h@a1y€tbmdlwl] 1-[ 3- (phenyl oxy) propyl ] - 1-
azoni abicyclo [2.2.2] octane brom de 1-(2-{
[ (4- cyanophenyl ) net hyl ] oxy}
et hyl) - 4- [ hydr oxy (MEATHRODS)OF PRIEBARATION.
[oct ane brom de

azoni abi cycl o[ 2. 2.7Z[octane brom de
1-{3-[ (4-bronmophenyl ) oxy] propyl } - 4- [ hydr oxy(di phenyl ) m

Torkppdund e FaRRURD e Sl B RE PR B ieampreiyrs

»&ho pFWhich-are illustrated in the Schemes below. The synthesis provided in this

Scheme is applicable for producing compounds of Formula (I) having a variety of
different R1, R2 and R3 groups which are reacted, employing substituents which are
suitably protected, to achieve compatibility with the reactions outlined herein.
Subsequent deprotection, in those cases, then affords compounds of the nature
generally disclosed. While the Schemes are shown with compounds only of Formula

(I), this is merely for illustration purpose only.

As shown in Scheme 1, the desired compounds of Formula (I) can be prepared in four
synthetic steps from the commercially available ethyl 4-piperidinecarboxylate precursor
1. Compound 1 is reacted with 1-bromo-2-chloroethane following standard alkylation
procedures well known in the art such as potassium carbonate in acetone followed by
reaction of the intermediate with lithium diisopropylamide in an aprotic solvent such as

tetrahydrofurann to give the quinuclidine intermediate 2. Condensation of compound 2
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azoni abi cycl o[ 2. 2. 2] octane bromde 15 1- { 3 -

[ (4-fluorophenyl) oxy] propyl } -4-
wphyadrioxms di phenyl ) met hyl ] - 1- PCT/US2005/014386

azoni abi cycl o[ 2. 2. 2] oct ane br om de

4-.[ hydi i.phenyl hyl ]=1-{2:[(1l-methyl-1 ... -
Vg SRR Rt Gl g Ay pigspolispiom derivative
A hRAoRE BIVER sdch dshveddidrdianhesmts ifekd Wokhatidin of the tertiary

[ (2- napht hal enyl net hyl ) "oxy] ethyl} -1- 20 )
a]pgh@%@f@tn'mlq@)_ @R 17| nogleingh e Frtlearidtelkylation of compound 3 with a

4-. hydr - 3-1hi enyl thyl]-1-[,3- enyl axy).pr opyl
FuBCHRAIRLG B & PS5 BE Rt af oG RAT O ARBRLRICRNSS
dohbyeidokyf Birphend) (Rieddivloltidg) 2- (phenyl oxy) ethyl]-1-a
zoni abi cycl o[ 2. 2. 2] octane brom de 25

4- { hydr oxy[ bi s( 3- net hyl phenyl )] net hyl } - 1-[ 3- ( phenyl oxy
) propyl]-1- azoniabicyclo[%kﬁmﬁlloctane brom de The
nost preferred conmpounds useful in the present
inven%}on i nclude: 3 2- {[(3

-fluorfophenyl )nethyl] pbxy } ethyl) -4re

0
R2
[ 8xy(di phenyl) Y] -1- azonj ¥cl o[ 2.2.2] wo R3
oct gne brom de 20 WD} 2005/ 104745 PCT/JS2005/ 014386
4- roxyédi phenyl hyl ] -c1- {2-[ ¢phenyl metdnyl ) oxy,
ethyl } - T azdhi abi aycto [2.2.2] octangJoromde 1-(2-if 7
N
H I
R1 e

[ (4Nbr onophenyl ) met hyl] oxy} ethyl)-
[ hydr oxy(di phenyl ) net hyl ] - 1-
azonpi abi cycl o[ 2. 2. 2] gctane bromide 5 - (2-{ 4
&‘(e4- chl or ophenyl ) net hyl ] oxy}
agents and koudibieps: @) prheempiZnellegpethane, KoCO;, acetone; b) LDA, THE;

g)z}[gg\:,@ﬁel f?ﬁéﬁ?%%ﬁ@%ﬁ’?%@@?&%@%? hyl1-1-{2-

[ (phenyl nmet hyl ) oxy]ethyl} -1- azoni abicycl o[ 2. 2. 2]
oct ane brom de

4- { hydr oxy[ bi s( 3- met RYNIEHATIC EXAMPDES) . £ 2_[ ( phenyl ne

thyl ) oxy]ethyl) -1- 10 azoni abi cycl o[ 2. 2. 2] oct ane

brom de 1-(2-{ [(4-fluorophenyl)nethyl]oxy}

&hbyivenden Wiltliox $é degehieay by meftleyitd tolthe following Examples which are
azo iﬁ?icyclo[z.z.Z] o%tane br nid? .

merely illustrative and are not to be construed as a limitation of the scope of the present
invention. All temperatures are given in °C. Thin layer chromatography (t.1.c.) was
carried out on silica and column chromatography on silica (Flash column
chromatography using Merck 9385 unless stated otherwise).

" The following are the experimental conditions for the LC-MS.

LC-MS Experimental Conditions:

Liquid Chromatograph:

System: Shimadzu LC system with SCL-10A Controller and dual UV detector
Autosampler: Leap CTC with a Valco six port injector

Column: Aquasil/Aquasil (C18 40x1 mm)

Inj. Volume (uL): 2.0

Solvent A: H,0, 0.02% TFA

22



10

15

20

25

30

4- [ hydroxy(di phenyl)nmethyl] -1- {2- [(phenylc arb
onyl) oxy] ethyl} -1- azoniabicyclo[2.2.2] octane

wonws1de4i5 METHODS OF PREPARATI ON. The conpouRds/ustoos/014386

Forrmula (1) may be obtai ned by applying synthetic
rocedures, so f | &h e illustrated in the
%8 &ReR’ bel ow. $ﬁ§5§¢ﬁ8h§éﬂ%r rovided in this 20
ohepk- i s appliggble for produci ng conpounds of
Forrmula (1) having a variety of different Rl, R2 and
Rhagnaddps whi ch ¥ 14 emct ed, enpl oyi ng substituents
2@ich e suitahly protected, to achieve
&ﬁﬁ%%' ility w the reactions outlined herein.

Subsequent deprotection, in those cases, then affords
conmpounds of the nature generally disclosed. Wile

Step SdheméminrRursfoim) Fan (dompaured.2onl YWobB For nul a
5 (I hwat his i rely illustratipn ose only.
shb\'/%) in Sca;%qg 1, ?h@'bgesi red odrg‘gouﬁggooof For mul a
(1) campobe prepared i n30@00 synthstoc stses fromthe
comercially avail abl e et Bél 4- pi peri di necar boxyl ate

Brecufddr 1. 3&hpound399P8 react @M t h 90.00
- br 0RDy;2- chl q(&f:t hane356>_bbowi ng stpapfar goajoky! ation

O procedures well known i'n the art such as potassium
dar bodatle i n acHi one fa00.00ed by 95ecti anOf the

intermediate with |ithi iisopraopylamde in an

épr ot Ad lsol vemiosuch aégwpgtrahydrgc%fdﬂ an%'qoo gi ve the

qui nucl i dine internediate 2. Condensation of conpound

2 21 WD 2005/104745 PCT/US2005/014386 with

MayaSpestomhdterc PEaSpeert Singleddnadsumle . COMaAPIrld8gent or
n, organolithiumg derivative in an aprotic sol vent
Bl?ﬁtgs tetrahy?roé‘%ﬁ’?an, results in the formation of

w&qufsﬁfohilﬁédé: ‘alpgefpel 3 of Formula (1) (R = nothing).
Furt her N-al kyl ation of conpound 3 with a suitable

al kyl halide in a organic solvent such as chloroform

TR A 5 o R BB ek e

Foltoviing conditions:

o Column: 75 x 33mm I. D. , S-5um, 12nm
o Flow rate: 30mL/min

e Injection Volume: 0.800 mL

e Room temperature

e Solvent A: water

e Solvent B: acetonitrile

All solvents used herein are of the highest available purity and all reactions are run

under anhydrous conditions under an air atmosphere unless otherwise indicated.
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NNNNHI RL X- 12 3 4 Reagents and conditions: a)
1- br ono- 2- chl or oet hane, K2C03, acetone; b) LDA, THF;

waQoas)10RaAxM t hen R3M THF;, d) R1X, ACN, CHC13. SBYNUSEIDEALI14386

EXAMPLES The invention will now be described by

efe to the f 1
ofi i Praraion &t L afedi Haee LG ihmedng!
limtation of the scope of the present invention. Al

te eratures are given in C Thin | ayer chromatography
hyl 1«2 chlgneethyl hd piireertidiyg gold ca and col um

;Elré%auk}@ QEQ@% o0 Sq'taléc (§F| azlé]%col c)e{bmgrﬂ?éd)&i?%xwded
iiﬂrérﬁwz%lﬁb@théﬂlﬁ(ze 8L 2anhalolclewed By anﬁymoashgcm (27.12 g,
LC-M5. 20 LC- M5 Experinental nditions; Liqu

& @mlb gT@pﬁact@yéﬂ@tﬁre jaF ﬁqujfom@éwﬁéhqquﬁerg@m under
AR R8BS0, AU RAR! Blifack it BO.

el &ﬁhb]zhédﬂ oRghic lé}@.izﬁwéﬁ)t&lemlth Mysog@ﬂmm& apll coné&nfated under
Sol vent_ A: . H20, 02% TFA, 22 V\D 2005/ 104745 o o
m}l@séh@@ceti%@@he ovde aemidys: byniask chrpnesdegyamty50% EO / 50%

B o Oy GOO 6,028 DL By o

Bt (L.2Om)00 300. 00 95. 00

Ethyl 1-azabicyclo[2.2.2 ]octane-4-carboxylate

A solution of ethyl 1-(2-chloroethyl)-4-piperidinecarboxylate (20.42g, 92.9 mmol) in
THF (600 mL) was cooled to —50 ©C under Ar. LDA (2.0 M in heptane/THF/ethyl

benzene, 70 mL,140 mmol) was slowly added to the solution at =50 °C over 25 min.
The reaction was allowed to warm up to room temperature over 16 h. The reaction was
quenched with K,COs (saturated aqueous) (500 mL) and extracted with Et;O (3 x
500mL). The combined organic layers were dried over MgSOs, filtered, and
concentrated under vacuum. The resulting orange oil was co-evaporated three times
with DCM to remove excess ethyl benzene, resulting in the title compound (16.29 g,
95.7%). EI-MS m/z 184(M+H") Rt (1.08 min).

1-Azabicyclo[2.2.2]oct-4-vI(diphenyl)methanol
A solution of phenyllithium (1.5-1.7 M in 70 cyclohexane / 30 ether, 20.0 mL, 32

mmol) was chilled down to —=30 °C under Ar. Ethyl 1-azabicyclo[2.2.2]octane-4-
carboxylate (1.51g, 8.23 mmol) in THF (20 mL) was slowly added to the reaction

mixture at ~30 OC over 25 min. The reaction was allowed to warm up to room
temperature over 16 h. The reaction was quenched with H>O and then evaporated to
dryness under vacuum. H,O and EtOAc were added, causing a white solid to crash out.
This solid was filtered off, to give the title compound (0.79 g). The aqueous phase was

further extracted with EtOAc, the combined organic layers were dried over MgSQOy,
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1 0.00 0.01 300.00 95.00 5.00 2 0.01 3.20 300.00
10.00 90.00 10 3 3.21 1.00 300.00 10.00 90.00 4 4.21

w0 .2063/180@500 95.00 5.00 5 4.31 0.40 300. 00 95r00/US208/014386
Nhss Spectroneter PE Sci ex Single Quadrupol e LC M5

50, 15 P ity: POSitI UISI
i oG oRs e e SRR R with BroAc
éiid' 1§and RldGilead mlemdﬁcsre tofihe titw do%‘poﬁlgd w67} i Dotal yidd (1.46
Colum: 75 x 33mm | . S-5um 12nm FIl ow r at e:

%Gﬂ%?%ﬁrEIhﬁﬁQﬁﬁ2ﬂﬂﬂdvﬁﬁhﬁé(liVEMﬂ) m.  Room
tenperature 25 Solvent A water Solvent B:
acetonitrile Al solvents used herein are of the

kAR pR2: aPAdpagdich HI4-[HydroRg(d gmenygmthﬂm ~(2+phenyilethyl)-1-
under anhydrous conditions un an air atnosphere

wpondahicxsield2dleetanphremided. 30 23 WO 2005/ 104745

PCT/ US2005/ 014386 Exanple 1: Preparation of

1-azabi cycl o[ 2. 2. 2] oct - 4-yl (di phenyl ) net hanol . Et hyl

To @ 2okitibobO Hal?lg&héydb[ﬂﬁ@bétm—mmd@hdirgol)mmhemoﬂ'ﬁ) @775 g, 0.264 mmol)

el DlagT MYOvas Pghb a7 3 ek wanpidsd Lrpnpetimifhenzene
g)23]8 1?&6 778 %@?ol he sélﬁﬁé&%@al%@f%%ﬂf %oﬁ%@gﬁe&gﬂe ?o% 4 days

The reaction mxture was stirred for
imdathen téreentaed endear yaaunutdgve aw]mtn ucrhd THeis rr@smetwarﬁgilssolved

T s el N Greruog gLt @ e yed Utk &b ooz
X8, B%? MuEMS nf72 BOKVEY Rt @N06 GRAceNt rated under  vacuum

Purification of the crude residue by flash
chr omat ogr aphy (50% Et 20/ 50%

Example 3: Preparation of 4-[hydroxy(diphenyl)methyl}-1-[{2-(phenyloxy)ethyl]-

1-azoniabicyclo[2.2.2]octane bromide.

General procedure for salt formation without HPLC purification.
To a solution of 1-azabicyclo[2.2.2]oct-4-yl(diphenyl)methanol (0.055 Og, 0.187 mmol)
in 2 CH3CN / 3 CHCI, (2.5 mL) was added 2-bromoethyl phenyl ether (0.06 0g, 0.29

mmol). The solution was stirred at 60 ©C for 16 h. The reaction was cooled down to
room temperature and then diluted with ethyl acetate and hexane causing a solid to
crash out of solution. This solid was filtered off, and washed with hexane to give the

title compound (0.063 g, 67.6%). EI-MS m/z 414(M") Rt (1.94 min).

Example 4: Preparation of 1-(cyclopropylmethyl)-4-[hydroxy(diphenyl)methyl]-1-

azoniabicyclo[2.2.2]octane bromide.

General procedure for salt formation with HPLC purification.
To a solution of 1-azabicyclo[2.2.2]oct-4-yl(diphenyl)methanol (0.0552 g, 0.188 mmol)
in 2 CH;CN / 3 CHCI, (2.5mL) was added (bromomethyl)
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10 hexane) on silica gel gave the title conpound

(10.99 g, 3 8.6%. EI-M5 mz 220(MtH) Rt (1.20 nin).
wabsi1od=azabi cycl o[ 2. 2. 2Joct ane- 4- car boxyl at e PAT/US2005/014386

solution of ethyl

1- (2-chl oroet hyl | peri di necar boxyl ate (20.42

gzclgpmmexoms i 0247 a0 camb. e oo oubaacicda g0 tor 16,

DA 0.M 7
ﬁ,go i 60%'6? Soo\ﬁlétzemﬁera\‘lf\*.rn aﬂgﬁé ven év‘%&% efl,uglﬁ%t%@&‘ga %he
Pdseduedfasthiten uphihe.3 @@Cdﬂmswdqidrﬁi&ﬂ Byt prepmﬁmylHPL@ (W1thout
room tenperature over he reaction was e
WM} txgivg shq Gile mr@m%dé%ébag)”(%b Hi-MSame %58%}%);%@ 69
P Et 20 (3 X 500nL). The conbined organic |ayers
re dried over MgSH, filtered, and 20 concentrated

under vacuum The resulting orange oiI was
co- evapor ated three tinmes renpve excess

Eaparations of 4- {hygirpﬁy(flﬂélepyl)m@ﬂe‘/dhini%rwew@mhewlethyl)-
H+) Rt (1.08 1
ZBR &c o[f%%@tﬂﬂ&b %?‘21 ph)enyl ) Eret han(rar: n)25 A

soI ut i on of phenyllithium (1.5-1.7 Min 70 cycl ohexane
ol Ui LereePrOEuss Qup B b ES RBP4 s Eahieoold £ 2ioet4-
9}’(&@%{;117}%1&11&:{101 edosh7 8-0233WRb)) dnd FbentR9- :P%p\cyl%&one 0.0487

added to the réaction mixture at over
gl 0»245rnm1¢1ban2 CHBCNd§ GHCh@d mb) warareagied t givothe desired
tenperature over 16 _h. The reaction mas quenched with
ugh@-Q44 812, 43-8k0r HM%Z%&(MQ&& YEH_E vacuum
H20 and Et OAc were added, causing a white solid to
crash out. This solid was filtered off, to give the

Hixhhple 61Poeyutalion 69 4qhydrixg(diphangianghplyd - [3a@henyloxy)propyl]-
further .extracted with Et QAc, the conbi ned organic

lzazepiablgyclo[gl:2iertanehrongidey; 24 WO 2005/ 104745

PCT/ US2005/ 014386 filtered, and concentrated under
vacuum The crude product was treated wwth Et OQAc and
FeXawmgahel gériek 4l praddure opileded imBxemple 3,Heazabidyelo[2.2.2]oct-4-

RSB oS 50 ol s Fhfons

&L Mszﬁﬁlemﬁ diqgneny/ 3 @{@g (3.0 Jl()3vdb Rt kH %iv)e‘tﬁe desired

azoni abi cycl'o [2.2.2] oct brom’de. To a solution of

braduahionsel ¢f 86.8%:3) EE-Mﬂmyi 4Ry (). mahﬁﬂ)nol (0.0775
g, 0.264 mmol) in CH3CN/ DCM/ MeOH (2 mL / 2 m/ 1
m.) was added (2- bronnethyl)benzene

Example 7: Preparation of 4-[hydroxy(diphenyl)methyl]-1-{4-(phenyloxy)butyl]-

1-azoniabicyclo[2.2.2]octane bromide.

Following the general procedure outlined in Example 4, 1-azabicyclo[2.2.2]oct-4-
yl(diphenyl)methanol (0.0604 g, 0.206 mmol) and 4-bromobutyl phenyl! ether (0.106 g,
0.463 mmol) in 2 CH3CN / 3 CHCL, (5.0 mL) were reacted to give the desired product

(0.0649 g, 64.9%). EI-MS m/z 442(M*) Rt (2.13 min).
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10 (0.38 nL, 2.78 mmol ). The solution was allowed to

stir at roomtenperature for 4 days and then
woansantat ed under vacuumto give a white sol pAT/USHN0S/014386

resi due was dissolved in DVSO and purified by

HERR LR T LR

&3 3id tll bicyclo[2.2.2]octane bromide
E{,‘F‘%yd?o%g%d% 23 2 e oy et hyl ] - 1

-azoniabrcyclo[Z 2 2] oct ane brom de. GCeneral procedure
égl (D’?ifall% egggerngraai proce urte I&? LIllnegl nL]szBg{)ieu ‘iat | cyclo& 232]oct-4-

| IslobRely of hydro-

Iaag ey B 27 gy i

d:efdarrz(ﬂmi#@nnb,t h§29 mmlr)/m 2:6HeEN( 8. @éCQQS mlbbwewc;ed to
The solution was stirred at 60 _OC for

£l dhe domTohErod e (0D e 6960 BOMS SR ERAV B G mion

diluted with ethyl acetate and hexane causing a solid
to crash out of solution. This solid was filtered

Bkimphigi Rm;heﬂltwn bfr4-l[1by«h‘o&y(t&plganyl§nteﬂwl]-ﬂ+{m e

[C(p 7ny nd ( ﬁgl%y‘l}6;fng/\%ﬂba g}’l@gf%octane{) Jnft (1.94

1- (cyclopropylnethyl) 4-[ hydroxy(di phenyl ) net hyl ] - 1-

azoni abicyclo [2.2.2] octane brom de. Genera

Polbaveidg the gaperad ptocedwe outlinod imExsmplel4C 1 pazebicy el baloct-4-
sol ut i

PSP uptattipal D Grts e 0220 mme Ak iR RHAb<pplnsgd cthe

090 thB880.47D Inkmol) th 22(:1;1'3-@@34 ¥ CECCHE B[ Pwhrdbacedtoaddethe
bromomet hyl ) 25 WO 2005/ 104745 *PCT/ US2005/ 014386

dasired prodinen@®.0501 @258.6%,). BI-AES mmd5§(M'JRe (209 utinpn was
heated at 60 oC for 16 h, cooled down to room
tenperature and the sol vents evaporated under vacuum

1 . ) ' . agnd
e e e R R
{(phenylmlethydjuxyp fprogyl} €-@dhiBrcy cBe]2 23] octthe hBomide.
348(Mt) Rt (1.69 5 min). Exanple 5: Preparation of

4-[ hydr oxy(di phenyl ) met hyl ] - 1- ( 2- oxo- 2- phenyl et hyl ) -
Foﬁ’&ﬁﬂg AR %éﬁ%fa@ brocédéb oﬁﬂfn@d‘ th EiﬂHExliel 11&2&5@%1@[@ NYoct-4-

general procedure outlined in

S dipabpivpel @ 0§Ta 0231 yaodd ph@ﬁ;hrqmmmawcnhe(lmlnwm ether
8).0% 8,3 Ogggr&mcﬁ?% f CHg@f\T]D/ 3J cﬁﬁi”(ﬁ' E)?‘\%gpeeregcgecp to give the

desired product (0.0663 g, 55.2%). EI-MS m/z 442(M*) Rt (2.23 min).

Example 11: Preparation of 1-{2-[(2,4-dibromophenyl)oxy]ethyl}-4-
[hydroxy(diphenyl)methyl]-1-azoniabicyclo[2.2.2]octane bromide.

Following the general procedure outlined in Example 4, 1-azabicyclo[2.2.2]oct-4-
yl(diphenyl)methanol (0.0557 g, 0.190 mmol) and 2-bromoethyl 2,4-dibromophenyl
ether (0.110 g, 0.306 mmol) in 2 CH3;CN / 3 CHCI, (4.0 mL) were reacted to give the

desired product (0.0525 g, 43.8%). EI-MS m/z 572(M") Rt (2.26 min).
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g, 0.245 nmmol) in 2 CH3CN / 3 CHC13 (2.5 nlL) were
reacted to give the desired product (0.0410 g,

WOBGUD474El - M5 m z 412(M+) Rt (1.90 min). 15 Erampise0o8ni43se

Preparation of

%—-«[émyé e %ggtg %glft 4 %%F@ﬁﬂlg%iﬁs)d‘é%ﬁiﬂ mwngfbgethyl]-l-
QE&BE ycf%g{?%]%ﬁm@%binﬁféj in Exanple 3,

-aza 2. 2] oct-4- vyl (di phenyl) et hanol (0.045
0. 153 nmol ) and 3- bronopropyl phenyl ether (0.035

g,

[) 1n 2 ) 3 3.0 e
%85%‘?’%1&%&‘%%@16%%{‘??8‘1188 Sritogah Batepiad Jowabegeiobel a4
! eigg?ﬂgll oénl@%{owo 0939 & b.834 Hinbl)-anft 3WibPordopropane (0.35 mL,

3448 yaimob) yi( @ C@hélhly/l 3 Qéﬂqiy(l]S Omawepshiensted soygitie thel desired product
1- azoni abi c/y ne br om de. 25 Fol |l owi ng

{(h87 et )prEicM&dﬁ/@ 4dé€ 1i78 w0dnpl e 4,
1-azab|cyclo[2 2. 2] oct-4- yl(dlphenyl)nethanol (0. 0604
g, 0.206 mmol) and 4-bronobutyl phenyl ether (0.106 g,
Exdmpleid| ?re[ﬁrﬁtl&ﬁm[Ky&o@#@l@e(n&l)&dﬁh&l]%tﬁrﬁlg&hb@ﬂ—
to give the desired product _(0.0649 g, 64.9%. ElI-M
mamr&:z/emshyhrl pzonjabigycle(2. Zs%ioz@nvbrzm 104745

PCT/ US2005/ 014386 Exanpl e 8: Preparation of

4-[ hydr oxy(di phenyl )nmethyl] -1-[2-(tetrahydro-2H
ﬁyﬁemmg thd gongiad piockfiure-oatl el ab Exywipld 4. 12a2bytlafik2.2]oct-4-

g@’,}% 1)4ne‘%fi %@@@'{7& gggs'ig{u%'?g a5 (g%n‘?on%%h'yf){éﬁghyicf‘o-zfz-
7 (4!

B4 omt e 2 CRBER ) oo g

theaRSiredirofludt 10.8503-3.39.8%8 EHIRm(ZA3 R (M) RnEr 8t mépct ed

to give the desired product (0.0348 g, 31.6%. EI-M

mz 422(Mt) Rt (1.85 mn). Exanple 9: Preparation of

' I
ﬁ%— i ‘ﬁy? ﬂéﬁ%? y,} %FP;W ? ‘ii"%“}%‘?ﬁz ?’Sixcylo 12.2. 2]
fleytdrogy (dipghengihm eligll]-Dvzogiabivy clpé12.2 fd ctpredmeahide.
outlined in Exanple 4, 1-azabicyclo[2.2.2]oct-4-

yl (di phenyl ) met hanol (0.0646 g, 0.220 mmol) and
ﬁ’bﬁé‘?fﬁ%% g’énef’%ﬁfﬁéle&@je t&ﬁ{lhﬁﬂh?Exaﬂl?leO@q £Eab1c9clﬂsf’222 2]oct-4-
mml) Tn 27CH3CN / 3 CHC13 (5.0 niL

wer e reacted
gl(dwherné)rnﬁhamk (@48, Ol96tmin0]) @58 2-(Groma@nahyl)- 18- dIIVSOIane

?3 64 %%6 mmélgl Zq CﬂgE}\T / 3 CHCL, (4.0 mL) were reacted to give the
desired product (0.0112 g, 12.4%). EI-MS m/z 380(M") Rt (1.64 min).

Example 15: Preparation of 1-ethyl-4-[hydroxy(diphenyl)methyl]-1-

azoniabicyclo[2.2.2]octane bromide.

Following the general procedure outlined in Example 3, 1-azabicyclo[2.2.2]oct-4-
yl(diphenyl)methanol (0.0581 g, 0.198 mmol) and bromoethane (0.030 mL, 0.402
mmol) in 2 CH3CN /3 CHCL, (4.0 mL) were reacted to give the desired product

(0.0434 g, 54.9%). EI-MS m/z 322(M*) Rt (1.56 min).
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Exanpl e 10: Preparation of
4-[ hydr oxy(di phenyl ) net hyl]-1-{3-

wOepisanylsset hyl ) oxy] propyl } - 1- azoni abi cycl of 2. BC2juseioan14386
e bromi de. 20 Followi ng the general procedure outlined

| M‘E&gﬁyﬁ?@%ﬁ@ﬁ% ¥ é“d@%’fy(é‘lﬂ?n@?eﬁméh‘ -ngpyl-1-

§zdif-95§9m Vi 2 1eR@RK bFskid. ether (0.070 m, 0.396
rnm% 9@ CI—lSCN/ 3 CHC13 (4.0 nmL) were reacted to

gi ve the desi red product (0.0663 g, 55.29% . EI-M5 mz

ﬁé‘@%ggﬁ & ﬁg%ﬁﬁgﬁ Blg%é]ﬁrrgﬁeﬁ#}lﬂe "eRARRLBR 25 oct-4-
&Mmgh&iyyﬁﬁmﬁ@nw 038t Y! 191 Indgp Ahakitey@baordade 20.855 mL, 0.288

octane brom de. Foll ow ng the general procedure

mmql) e CHaC Y 3nfpHE 1,44 01th a’mecry@qt@q t» givothgdesized product
phenyl ) net hanol 0.190 mml ) and

04T oo A0 SRR S8 her (D 110 o,
0. 306 mmol) in 2 CH3CN / 3 CHC13 (4.0 nL) were reacted
to give the desired product (0.0525 g, 43.8%. ElI-Ms
Elkam@l’ﬂ%)’r@aréﬁon?ﬁf 4 by droR¥(dijth D) dretld-454-penten-1-yl)-1-
PCT/ 014386 n‘g&e 12: Preparation of
?Lz"(“.?a ‘3 nﬁ%’F’B’? ‘xy(di phenyl)methyl] -1-
azoni abi cycl o [2 2.2] octane brom de. Follow ng the
general procedure outlined in Exanple 3,

Folowini dhecgoieml prapdee ontlingd yn Eaampled; lyanabieasie[2.2.2]oct-4-

DR B a0 %2 a2ty Sl B SRR e Y2 .

0880 hﬁdolt) & PICIRCNYES dBSIL @D RILY Sied reb&ed 0l Give thedRsitdd product
El-M5 mz 415(M R (1. mn). Exanple 13:

. @808 @ B8 Y60 FEI-MS m/z 362(M™) Rt (1.88 min).
4-[hydroxy(di phenyl ) met hyl ] - 1- (t et rahydro-2H 10
pyran-2-yl met hyl ) - 1- azoni abi cycl o [ 2. 2. 2] octane

E&Q%ﬁls FPH;&%@&] 5*3? g?ﬁﬂ%&%duﬂ{éﬁgﬁﬂi&ﬁylﬂﬂI(ﬂlfj»‘ﬁ@'okﬁthyl) 1-

: azabi c

widudalpheedy]2) 2 2jobtame bri@ids77 g, 0.231 nmol) and

3- (bromonet hyl ) tetrahydro-2H pyran (0.050 ni, 0.390
nmmol) in 2 CH3CN/ 3 CHC13 (4.0 nL) were reacted to

2/AbR
P BT bR 08 5. Sl

yi(diphen )rm;thm@ (R0638rE ORAL7ymmol) and 2- bromoethanol (0.035 mL, 0.494

BB R Y SRR s SR B/ € e el rodues
et oo Pramtet g syshay 2.2 2 oci-+
(brOﬂDnEthyI) 1, 3- di oxol ane

Example 19: Preparation of 1-(5-hexen-1-ylI)-4-[hydroxy(diphenyl)methyl]-1-

azoniabicyclo[2.2.2]octane bromide.

Following the general procedure outlined in Example 3, 1-azabicyclo[2.2.2]oct-4-
yl(diphenyl)methanol (0.0637 g, 0.217 mmol) and 6-bromo-1-hexene (0.050 mL, 0.373
mmol) in 2 CH3;CN /3 CHCI, (5.0 mL) were reacted to give the desired product

(0.0664 g, 67.1%). EI-MS m/z 376(M*) Rt (1.90 min).
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(0.040 nL, 0.386 mml) in 2 CH3CN / 3 CHC13 (4.0 nl)
were reacted to give the desired product (0.0112 g,

W020059)474El - M5 m z 380(M+) Rt (1.64 min). 25 Erampise0os/014386

15: Preparation of

bl LGN it

aﬁ&ﬁaﬁicyabfac Q'}é"cﬁm%lﬁtjohﬂ&éj in Exanple 3,
1-azabitycl o[ 2. 2. 2] oct-4- vyl (di phenyl ) net hanol (0.0581

g, 0.198 nnDI) and bronoet hane (0.030 niL, 0.402 30

oD vingdng el i st st g B IES St RGBS Ropta-
%%r il Iﬁle’[ﬁéllo'i_’g) 0630 g, o 2’218’ Mo@%gfbi&ﬂ&ﬁéthane (2.0 Mint-
USZ005/ 014386 |l e 16: Preparati on of

Bupﬂwmym Qlo?éﬁym) wmod) ingrighs N / AAFHCH 64 Byl lovere
oct ane brom de. Foll ow ng t he ?ener al N
5@8@%@6&9@@/6&@% flosited Progust QeRBe 2488.0%). EI-MS m/z 308(M") Rt (1.58

%Bg%ablcyclo[Z 2.2]oct-4 5 yl (di phenyl ) net hano
561 g, 0.191 mmol) and 1-bronononane (0.055 ni,
.288 mmol) in 2 CH3CN/ 3 CHC13 (4.0 nL) were

eact opgLe, égﬁggg%y(gp ?@leaeqﬂ)me% %i.ih[ﬁg(g.elbyloxy)ethyl]—

E[ﬁgﬁfaﬁéﬂ é §2]octane bromide.
[ hydroxy( |pheny net hyl ] -1-(4-penten-1-yl)-1- 10
azonlablcyclo [2.2.2] octane brom de. Follow ng the

| d i
FONSH e (B PEREH okt St T XA 4 Lsombicplof2 Blasts -
91T AR s B ﬂ(“i‘ﬁgmﬁﬁ%ﬁ?‘é’@?‘&@%‘éﬁ 1 84850.030

Qﬂv é))?tlﬁenmebum (N3 CHUY, (40 GﬂOG’VQje reggteddy givetheydpsired

3@&%@@%%@ Pl gy SRS By A 65 gRbny ) 10

azonlablcyclo [2.2.2] octane brom de. 20 Foll ow ng the
general procedure outlined in Exanple 3, 1 --azabicyclo

Exathpld 22xc Preparyti¢n ophd2r(l ,}-rthd)itah,éLdlbﬁdﬂﬁzﬂ-lmlndomyl)ethyl] -4-

Fiprenph g E?nrﬁ%'yni‘ﬂgr%%ﬁégé?w e

deS|red product (0.0541 g, 60.19%. -VM5 m z 338( M)
Rt (1.42 mn). 25 Exanple 19: Prepar atl on of
Followingtbngeneydl praveflingdutingd di Enample Jrdt-tmpbicydlo[2.2.2]oct-4-

yf(&phenylfrx}{é;tkanoﬁ 60 891% g,?)‘%h%”e b d(} (2-bromoethyl)-1H-isoindole-
1,3(2H)-dione (0.130 g, 0.512 mmol) in 2 CH3CN /'3 CHCI, (4.0 mL) were reacted to

give the desired product (0.0881 g, 51.8%). EI-MS m/z 467(M") Rt (1.91 min).

Example 23: Preparation of 1-[3-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)propyl}-
4-[hydroxy(diphenyl)methyl]-1-azoniabicyclo[2.2.2]octane bromide.

Following the general procedure outlined in Example 3, 1-azabicyclo[2.2.2]oct-4-
yl(diphenyl)methanol (0.0861 g, 0.293 mmol) and 2-(3-bromopropyl)-1H-isoindole-
1,3(2H)-dione (0.118 g, 0.440 mmol) in 2 CH3CN / 3 CHCI, (5.0 mL) were reacted to

give the desired product (0.1319 g, 82.4%). EI-MS m/z 481(M") Rt (1.90 min).
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Fol | owi ng the general procedure outlined in Exanple 3,
1-azabicycl o[ 2. 2. 2] oct - 4- yl (di phenyl) nmet hanol (0.0637

W@ 2003184745 ol ) and 6- brono- | - hexene (0. 050 nlLpCcOUSZ®5/014386
30 nmmol) in 2 CH3CN/ 3 CHC13 (5.0 nL) were reacted to
give the desired product (0.0664 g, 67.1%. El-M5 mz
376(M+) Rt (1.90 min). 29 WO 2005/104745

i e T

pZotiabitydo[2:h2]obtameikremida| | owi ng the general

procedure outlined in Exanple 3,

| -azabi cycl o[ 2. 2. 2] oct-4- 5 yl (di phenyl) net hanol

(Qdl} tHe géhedal dﬂéabr)e oAl B"@ERHE l@m £z7abQ Mo 22 bioct-4-
s A T R S R IR e i
31(d1ﬂ¢1@.13y11metban¢110 (&2%ee, Oc?eléamelol)ta@d gii«beomcvmomelﬁmwe (0.050 mL,

ﬁ{ﬁgu G f) &2@? g%&/ ?%B&g@r(‘g@ﬁe&? %eag’tgg Qol\/&wg}t[he( &esued product
azoné "abi @cfﬁgﬁg%zt}‘%q ?r%](ﬂéﬁt) h)lélololxgz/vle:]gylt ]he

gener al procedure outli ned | n Exarrpl e 4,
azablc cIo[2 2..2] oct - 4- yl(g‘phen nethanol 0. 0597
Krirafioh of SrIBHDEH DB IO BT O 62030

b TR by 5

El-M5 iz 352(!\/&) Rt (1.69 min). Exanple 22:

B0 thE B procsceyiins SLEraBpltst 5oy o3 Flogt-+
irusphexifral RRRNG D6 i 127 indennhalisssbo-(B-2. 21

oct ane brom de. 20 F ?Iomnn t he general procedure

ﬁmﬂhmeim)qthyl}gm}mh@ea‘o 0p 5arzliat§)i dempb ip2 IéaﬁN 43 CHCI, (4.0 mL)
ﬁ%}s) nmet hanpo] (0.Q916 % 0 %ﬁ'l

zze@tes?fs iR Fhe-desireck profies (@ Si% gﬂéﬁ-ﬁ Yodi M%@!Zl%%(l& )Rt

@154 @yv in 2 CH3CN/ 3 CHC13 (4.0 nL) were reacted

to @i the desired product (0.0881 g, 51.8%. EI-M

mz 467(Mt) Rt (1.91 mn). 25 Exanple 23: Preparation

26 Brepesation ol dd-drthyiomy)-¢orabedlizty | ) propyl | -
gﬁﬁd}ﬁ%@ﬁﬂﬁgghﬁ@wq oL Dlobicl RERBDARKGNOD Onlide - 21

Ct ane Fol 1 ow ng er al pr ocedure
outlined in Exanple 3, 1-azabi cycl o[ 2. 2. 2] oct - 4-

Following the general procedure outlined in Example 4, 1-azabicyclo[2.2.2]oct-4-
yl(diphenyl)methanol (0.0679 g, 0.231 mmol) and ethyl 4-bromobutanoate (0.055 mL,
0.524 mmol) in 2 CH3CN / 3 CHCIL, (4.0 mL) were reacted to give the desired product

(0.0637 g, 57.9%). EI-MS m/z 408(M™") Rt (1.80 min).
Example 27: Preparation of 1-azabicyclo[2.2.2]oct-4-yl(di-2-thienyl)methanol.

A solution of 2-thienyllithium (1.0M in THF, 9.10mL, 9.10 mmol) was chilled down to
~300C under Ar. Ethyl 1-azabicyclo[2.2.2]octane-4-carboxylate (0.4196 g, 2.289

mmol) in THF (8 mL) was slowly added to the reaction mixture over 20 min. The

reaction was allowed to warm up to room temperature over 16 h. The reaction was
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30 yl (di phenyl ) nmet hanol (0.0861 g, 0.293 mml) and
2-(3-bronopropyl )-1H i soi ndole- 1,3(2H)-dione (0.118

W@ 20@/144Q@5mol ) in 2 CH3CN / 3 CHC13 (5.0 nl) WReTAIS2005/014386

reacted to give the desired product (0.1319 g,

e S ey S AR ]dész% oI 0ad Eﬁgﬁ e 349Rd:
Qhushid J‘Mg{t%é/\(fﬁl b&t@ﬁygrasﬁ%h y’i‘l}us %olgcigwﬁg‘ ﬁﬁé’ﬂe@ ro@fp()é | glve]{he title

azoniabi cycl o .2.2] octane brom de. | ow ng
gempoaid Q@r@éé@uﬁ%%ﬁ)t EL-MESI ni/n3 @6 R} (1 35 min).
1-azabicycl o[ 2. 2. 2] oct - 4- yl (di phenyl) nmet hanol (0.0625
g, 0.213 nmmmol) and (3- bronnpropyl)benzene (0.050 nmi,

Ex3ApIeP! PripareibhBENh 3- Iyhkth 12Eea0ted
W%Ft‘he%%s?r%ﬁ s Qﬂ?cl) 0722‘9’gmf)7t2y%re[
lﬁplzenéfl@(ymthiﬂ-l(-leomamm‘%ﬁ 2@]estanpbromigle. Pr epar at | on
of 4-[ hydroxy(di phenyl)nethyl]-1-(2-{][2-

(et hyl oxy) et hyl J oxy}et hyl ) - 1-azoni abi cycl o[ 2. 2. 2] oct a

FRLIEWHE tHe ged'_e@il lpeyde@retonfir@ i ERhmiplOF,edskadicgtlol 2. D fbct-4-
in Exanple 3, 1-azabicycl o[ 2.2.2]oct-4-

yl(éa%lﬁémmmﬁbm (HP6Q gmod) . apd 2-brepiopthyhphenyl ether (0.056

éﬁ’ﬁ?t?%%(gi 1%1%10 ]?(?O?IZ? %&b ?ﬁ]g}%{a}c ?ttg %ﬂ%)tﬁg d«%%red product
¢883eg #0709) VL (618 1R @BeGhing0- 0843 g, 78. 8%
e O ¥ T Sk o
e

Qﬁ% ?“qm‘ﬁ“ﬁblc 1o g%éai]béﬁﬁk Bromide. 2] oct - 4-
(dlphenyl et hanol g, 0.231 nmol) and ethyl

4 br onobut anoat e (0. 055 m., 0.524 mmol) in 2 CH3CN /

Solilie tﬁ%%enfg‘h%’é%&%eroeﬁfngﬁﬁ b Ea Bl B ES LR 210ct4-

&Kdﬁ@-ﬂlﬁbxﬁ\)l)m&hm (3 02778 g, Fr E39anabl)eind BEbromopropyl phenyl ether
azablc%clo[Z 2] oct k&ﬂ - 2-t hi enyl ) met hanol .. A
§0033 méa 0309 murpel) @hifMepHﬁu ¢k (Hhmhb) VF’FF reagtedfgigive the desired

eiopel Boabais 15y SESSRE A IR P RS wiRAr e (0. 4106

g, 2.289 mol) in THE (8 nL) was slowy added to the
reaction mxture over 20 min. The reaction was

Exanpdei39:0 Pvepranation pH4-{lmoinoxy(di 3rthienyd) neetbyl]-162kphetntethyl)-1-

ra%jlmgl 1cyclwﬁ 2. E]%ctane bromide.

Following the general procedure outlined in Example 4, 1-azabicyclo[2.2.2]oct-4-
yl(di-2-thienyl)methanol (0.0658 g, 0.215 mmol) and (2-bromoethyl)benzene (0.050
mL, 0.366 mmol) in IMeOH/ 1 CHCL, (4.0 mL) were reacted to give the desired

product (0.051 4g, 48.9%). EI-MS m/z 410(M*) Rt (1.83 min).
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WD 2005/ 104745 PCT/ US2005/ 014386 quenched with water

and then evaporated to dryness. H20O and DCM wer e
weaddsap474sausi ng a |ight brown solid to crash earusitesmi14386

solid was filtered off to give the title conpound

0' 41610, S%a%?/% é41'}/l§¥pn1!@§y di- -thleny])meth)‘l} -(g—prﬂeng'lpropyl)-

? QI‘DR?Y'{O?% ({&éﬁ&ag%&r#ggrzlyl:l é[[22_2 2] oct ane

bron1de Follomnng the general procedure outlined in

le 4, |-azabicycl
T Belbing e PR ingd e BShpPiash Jrahisplp gloct-+
ir(&tma{%tﬂhﬁwd o@sghg 10.428. HB61) ah8 (%r&n@lﬁagmhieﬂer{o 070
wer e reacted lve
mis Wé@ rmmoamﬂMemi/ds(ZIzIC@B (4Mn129/averea1ea¢tsi o give thg(demiyed

. Preparation_ of

g DOETE & 62580 BRMS ide AAGEL Rt 6197 i),

(phenyl oxy) propyl ] - 1-azoni abi cyclo [2.2. 2] octane

brom de. 15 Foll ow ng the general procedure outlined

El@@@_eh% atatigmbi Chakyl{R[H3 d2dxyqli-3-thienyl)methyl]-1-
thlenyl)nethanol (0.0578 g, 0.189 mmol ) and

azmléh'smle logtamgbregmids.- (0. 033 ni, 0.209 mmol) in

IMeOH 1 CHC 3 (4.0 nL) were reacted to give the

desired product (0.0448 g, 45.4% . EI-M5 niz 440( M+

Rt soludtioddo fr-Birtyl R mmnwxmﬁsefpﬁmdt i18¢p mfnol) was chl led to —78

4- [ hydroxy(di-2-thienyl)neth Il henyl et hyl
SeomdapsyE-Bsopothiopkenedt: @ %ﬁnna@o E))#tﬂwlml mge :ﬂ@ther (4 0

BRSSP b B o s ap i

(1nREHS 1GazaBicAS2MD]ortatitrd- c(aﬁad&mtm(@tmb)gb éﬂﬁemﬁol) in THF/
(0.056 ni, 0.366 nmol) in IMeOH 1 CHOI3 (4.0 ni)
Bie0e(4rmhtt sil) vesgidded. t Flee wectionsuhs atlowtd ¢e waon 0 Troy-—78 °C to
489 El-M5 mz 410 Rt (1.8 i .. 32,0 ..
PRIt (5008 A B GHed waltaases THE Soastion 1a
Qf)nc‘én{rﬁ'%&i 519(3’[‘%%5@‘{11&%&1‘%%' shIB WAY kdked up 3n RARAXKEDARY! The

1-azoni abi cycl o[ 2. 2 octane brom de.” Foll owi ng the
gmarcajham weestparatah, dncche‘cbr MegIa ﬁﬂb@d@nd concentrated under

azab%ﬁ%clo L2edi 2 ,)lgﬁgh{géﬁﬁgﬁ%p %%@ﬁ%gﬁ ffied by

bﬁbp@?a@bry HPLC to give the title compound (0.1736 g, 9. 4%) EI-MS nv/z 362(M"*)
Rt (1.73 min).

Example 33: Preparation of 1-azabicyclo[2.2.2]oct-4-yl(di-3-thienyl)methanol.

A solution of #-Butyl lithium (1.7M in pentanes, 5.8 mL, 9.86 mmol) was chilled to —78
OC under Ar. 3-Bromothiophene (0.46 mL, 4.90 mmol) dissolved in THF (4.0 mL)

was slowly added to the reaction mixture over 6 min. The reaction was stirred for 30

min and then ethyl 1-azabicyclo[2.|2.2]octane-4-carboxylate (0.3132 g, 1.71 mmol) in

THF (4 mL) was added. The reaction was allowed to warm up from —78 ©C to room

temperature over 16 h. After 14 hours, the reaction was slowly quenched with water.
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m., 0.460 mol) in 1IMeOH 1 CHC13 (4.0 nL) were
reacted to give the desired product (0.0685 g,

WO20B%D474El - M5 m z 424(M Rt (1.97 mn). ExanpbeT®22005/014386

Preparati on of
-pbutyl -4-[ hydroxy(di-3-thjenyl)nmeth -1-. 10 )
F a5 egi&qf% cwl‘é pgrey selighie %%%rﬁu&eﬂé@é& Yies fpreg off to give

Sisclefsopmy 15345 £ el FIAS SRl S B B
m., 12.3 mmol) dissolved in ethyl ether (4.0 nlL) was

sl ow added to t.he reaction m'_xt ure. The reacti on was
m 34:0Prqaration ahér[hplnony(di-Stthj¢nyl)methyl]-1-[2-

-azabi c 2. 21 oct anes 4-s¢arboxyl ate (0. 7640 g,
REI RS i Aot ART A 2R B fiss "aded. “The
reaction was allowed to warmup from-78 Cto room
tenperature over 16 h then slowy quenched with water.

Trlbowmgdee gener procedwe ontlingd dnExpmplerd lrezebicvelaly beloskd-

. . T :
3fat Sl St o bPeE oEF o iy i oG R iyt
@083Ng, 104 1§dntmotién 2RME0RAUURCTLY DCHeCH (B:0anh) weteirdacted to give
The solid was dissolved i n DVMBO and purified by

theafeairecd proguddr).070D e fida6). NBl-MS thé 426 LRH(1(85. mitd6 g,
9.4%. EI-M5S nmz 362(M R (1.73 mn). Exanple 33:
Preparati on of

%x@;@r&sﬁ_ﬁl’ﬁé r24i8h O1-{Hy doksidi 3-tiisDyletppl-hapol . 25
sol u

ron of t-Butyl lithium(1l.7Min pentanes, 5.8
(phengloxy)priepyll-Inagpndahicyclel2 22 ] oGtgne bromuster  Ar .
3- Bronot hi ophene (0.46 niL, 4.90 mmol) dissolved in THE
(4.0 mL) was slowy added to the reaction m xture
buBowingthdgenthe pf@adire ontlited is Ekimpte 4,drazdBicyélof2. 20Tbct-4-
then_ethyl 1-azabi cgcl o[ 2. 2. 2] oct ane- 4- car boxy] ate

vidis3-genymethanop {0508 g, Ogip4ppmol) anddybrapeptapibehenyheher
g@.@% mPNo%as ﬂ%&s’?ﬁ%@ﬁ?;@% / ?r&'ﬂcﬁ t?%gnjiLg W& Racted to give

enper ature over ours, reacti on

i e g A T

solid to crash out. The solid was filtered off to give

E3ample 06 PrRTgen b putk Srhydtod binyenyinetivlit-o;
ﬂz&ﬂiXﬁESBélNgZGZ.Z]%ciaWeQﬁﬂn)d@t hyl]-1-[2- 5

(phenyl oxy) et hyl ] - 1- azoni abi cycl o[ 2. 2. 21oct ane
brom de. Followi ng the general procedure outlined in

%éﬂ&@ini e ge"rfe?aﬁ %p(ic%éﬁ(ﬁje Uuflind M E%l’nﬂile 3, 1-azabicyclo[2.2.2]oct-4-
yl(diphenyl)methanol (0.0496 g, 0.169 mmol) and 1-bromobutane (0.030 mL, 0.279
mmol) in 2 CH3CN / 3 CHCI, (4.0 mL) were reacted to give the desired product

(0.0509 g, 70.7%). EI-MS m/z 350(M") Rt (1.83 min).

Example 37: Preparation of 1-hexyl-4-[hydroxy(diphenyl)methyl]-1-

azoniabicyclo[2.2.2]octane bromide.

Following the general procedure outlined in Example 3, 1-azabicyclo[2.2.2]oct-4-

yl(diphenyl)methanol (0.0498 g, 0.170 mmol) and 1-bromohexane (0.040 mL, 0.285
34



10

15

20

25

yl (di - 3-t hi enyl ) met hanol (0.0787 g, 0.258 mml) and
2- bronoet hyl phenyl ether (0.0839 g, 0.417 mol) in

waheBH0435sCHC13 / 2 CH3CN (5.0 L) were react eBCTWSY05014386

10 the desired product (0.0709 g, 54. 5@6 El-MS nifz

e m%a;]eéﬁ / g& ﬁbgn()ﬁh())rﬁéf%{e] reic%[a%%: tcfesuedo product
é@@%%%%%ﬁ‘ﬁ%ﬁ%%lﬁfz%%@@ene?iﬁb‘*n{n @ édﬁ]r e out 1 ned

in Exanple 4, 1-azabicyclo[2.2.2] oct 4-
| (di-3-thi enyl ) met hanol (0.0808 nmol
i?«_‘EEMﬁ_oBWP%h@W f&{ oxx@lldmy}}ﬂle%vllrlzprﬁﬁﬁl} in

. 5.0 nL) were reacted to give
%%@%‘%?re 5184 Lzl%t %’g&“‘is g, 44.7%. El-MS mlz

440(M+) Rt (2.05 min). 20 Exanple 36 Preparation of
1- butyl 4-[ hydr oxy(di phenyl ) et hyl ] - azo
Following thr-giseal praskies 0“&6’?% Mﬁ@mplfé e B’&VC of2'S ofoct-4-

i

gf(@f@agdy )?nel%uﬁigﬂ gﬁ% 1 Sr% léxl"%%x?glﬁ Sﬁ% r%yblromoProgﬁ%ei (0(08 0 6nL 6O 330
gmdl) HEDCHEGN)/ 3a@HC]3 Br0onbpwemmeadtéd @3verthe desigeddprod@ict

iz in 2 CH3CN / CHC13 (4.0 nlL) were reacted to
.08 Hd5de) rFédwﬁﬂ@’@@éﬁ(Mb H097gniny.0. 7% . El-MS ni z
350(M+) Rt (1.83 mn). Exanple 37: Preparation of
1- hexyl - 4-[ hydr oxy(di phenyl ) met hyl ] - 1-
E&Qﬂﬂ@%ypkq{azaaoﬁbf ﬁqnﬁmxga(ﬂqmaigl)nﬁ@hﬁw(ewmg t he

enera ocedure outlined in

Emehu B Jehcop O T YEFoexl-Aenzg RpbIcy SR £ RIstans fromige.0408
g, 0.170 mmol ) and 1-bronohexane (0.040 nL, 0.285 34
WO 2005/ 104745 PCT/ US2005/ 014386 rnnol) in 2 CH3CN /
Bol@wﬁh@ tiiedgéherdl provedwe vetneé th Esamiples3, tlhezabiegclopx2.2]oct-4-

M{(&t})ﬁe )ggpghagl%gé) gﬁigg QOO - JafaNEd T[%S EZO%O'\QropR[l)og&] 8 )
§~n %ﬂ%%l ek nQFGOﬁD?ﬁﬁM‘M h@Rﬂ{ng/@ CHCl, (40mL) were

2.2.2 ct ane om de. Fol
SRABRH A gRereBaIed ?tﬂdhbﬁ(@d)@ﬁl gExaBW) eEﬁMs m/z 458(M+) Rt (1.96
1- azabi cycl o[ 2.2.2]oct-4 | (di phenyl ) net hanol (Q 0518
tinp. 176 mol ) and 1- br onopr opane (0.030 ni, 0.330
mmol) in 2 CH3CN / 3 CHC13 (4.0 nL) were reacted to
give the desired product 10 (0.0548 g, 75.1%. ElI-NMS

WxamphS40Y) PRipatedti® ofd-Phydroxy(diphenyl)methyl]-1-{3-[(2-
hydroxyphenyl)oxy]propyl}-1-azoniabicyclo[2.2.2]octane bromide.

Following the general procedure outlined in Example 3, 1-azabicyclo[2.2.2]oct-4-
yl(diphenyl)methanol (0.0505 g, 0.172 mmol) and 2-[(3-bromopropyl)oxy]phenol
(0.0547 g, 0.236 mmol) in 2 CH3CN / 3 CHCI, (4.0 mL) were reacted to give the

desired product (0.0675 g, 75.0%). EI-MS m/z 444(M") Rt (1.91 min).
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Exanpl e 39: Preparation of
4-[ hydroxy(di phenyl )nmethyl]-1-(3-{[2

woOmeishgéazy) phenyl | oxy} propyl ) - 1-azoni abi cycl eCr/as2002p14386

octane brom de. 15 Follow ng the general procedure

Srsamnledss, Py el pobubuviibbenss et brd-
%abﬁﬁxa@édm&pgwyi]or&x}mﬁab&yas['%Hdmxaah@ 'H-Sﬁ@dé. 0. 0541

g, 0.22 wer e
reacted to give the desired product (0. 0625 g, 73.5%.

EPE%‘?F%&%&%FME}?%H&W6 it %Hﬁ%%?%’albfcy?&% F3loct-4-

RY@ER¥YRRBEUAIRXY.DPT LR, }@Lnﬁlz)gruna@ Bﬁbﬁio@rdpgll Z-ndphthalenyl ether

oct ane brom de. Follomnn t he general procedure

§0061 hiad 235 Bxiipng QiGN 43 ABICly ¢f. O v st oz h
yI(dlphenyI)nethanoI 0.0505 g,,0.172 mmol ) and

slepired nspdsics (- By 3 S%y pn dHidYIS . 46§QM R @238 Mol )

in 2 CH3CN/ 3 CHC13 (4.0 nL) were reacted to give the
desired product (0.0675 g, 75.0%. EI-M5s mz 444(M Rt

@4‘2&1@@ Praﬁmﬁaﬂw{mgmmﬂﬁﬂeﬁﬁﬂﬂﬁﬂbmﬁﬁ-
4
EX ?‘ﬁg’ e@kék%y,i)ﬁg%ﬁ; H@E}Zﬁwaf)lcycfop 822]0ctane bromide.

napht hal enyl oxy) propyl | - 1- azoni abi cycl o[ 2. 2. 2] oct ane
brom de. Followi ng the general procedure outlined in
Botoping tBe gd:neazzlalb@@;iu]tea{uzh@dm]l Hxampl&3, 1-azabicyclo[2.2.2]oct-4-

SRRy (G081 & oD st sy § - losoppenyl cther

532 ¢ rOZZlQhB@l\} hz?c@;@h%(cﬂ D \Ql‘é(?@détdﬂd thy
S?Be t deS|reJ product (0. 05é$1 3. %0 . N é;ze

ﬁzﬁfdﬂh))od%tct (ROS5 g‘n7r4)4%)E>EIrMSen/ézlﬁzfl’vl‘é)dar(atllhnin@f
1-{3-[(3- chIorophenyl)oxy]propyl}-4- 10
[ hydroxy(di phenyl ) nethyl ] - azoniabicyclo [2.2.2]

IafHe 35.0Frifrafibh b1 GY(L DRAERRAS) BT BFEEVIS -
)[hjﬂopy(mlyhe)nyﬁtﬂmhylﬂ 1(azoﬁmm:yglo[mmtmm)omm.

3- bronopropyl 3-chl orophenyl ether (0.0552 g, 0.221
nmmol) in 2 CH3CN/ 3 CHCO 3 (4.0 nL) were reacted to

%M@wfr%Qhél ?erﬁ?ﬁ '(p"r&@dﬁtre%)ﬂﬁfed 9 EQﬁﬁx'i)lQ?, _ lzéza‘ﬁl@ycl fi 2. %ct—4-

Preparation of

yl({i@hpx@d)mertbm m;'ag,sq g,mq@rmmpl)}amft broinophenyl 3-bromopropyl ether
k@p%@é)@%ﬁph e |1}1 %ﬁ}ﬁl‘h / % (fﬁ&g I(E.BImCIY) were [reac%edztl) give the

desired product (0.0731 g, 75.4%). ELI-MS m/z 506(M*) Rt (2.18 min).

Example 44: Preparation of 4-[hydroxy(diphenyDmethyl]-1-{3-[(4-
nitrophenyl)oxy]propyl}-1-azoniabicyclo[2.2.2]octane bromide.

Following the general procedure outlined in Example 3, 1-azabicyclo[2.2.2]oct-4-
yl(diphenyl)methanol (0.0468 g, 0.159 mmol) and 3-bromopropyl 4-nitrophenyl ether
(0.0550 g, 0.211 mmol) in 2 CH3CN / 3 CHCI, (4.0 mL) were reacted to give the

desired product (0.0590 g, 67.0%). EI-MS m/z 473(M*) Rt (2.06 min).
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20 Foll owi ng the general procedure outlined in Exanple
3, 1l-azabicyclo[2.2.2]oct-4- yl(di phenyl) net hanol
wO0Qoi3486745, 0. 165 nmol ) and 4- bronmophenyl 3 PCT/US2005/014386
- br omopr opyl ether (0.0630 g, 0.214 mmol) in 2 CH3CN

bl e i 4

%% ofiabicyclo[2.2.2]octane bromide.
[hydr oxg%( di p &éﬁ)}ﬁe?ﬁ’?ﬂ’@i}{ 3_0P2a4_lcyc o[ Joctane bromide
ni trophenyl) oxy] propyl } - 1- azonlabicyclo[z 2. 2] oct ane

ggﬁﬂsmng tgc'e: gl?leoé’li" %ﬁ%’c@@&%ﬁﬂgﬁ% g‘%%oc ?éj g Loz 1cycﬂ)ffl2 bToct-4-
é,ﬁ(&ﬂih@ﬁﬁﬁﬁ&hﬂﬁﬂ (@092 §, Q} %@ﬁnﬁl a91d315%3m{1%pr@ﬁﬁ)oxg]-2-

f onopro nitro et her é g
fipbiepy e DoEiRpens (EHRHe, (220 mopiaedidas 26116, (0
gi ve the desjred product (0.0590 67. 09 N
XEmR Wrytefkio giye g cfﬁsvi d progect®07008) ToAhks M8 533(M )Rt
Eg?ﬁ 905/014386 Exanple 45: Preparation of

roxy(di phenyl ) et hyl]-1-[3-({2-
[ (phenyl et hyl ) oxy] phenyl } oxy) propyl ] - 1- azoni abi cycl of

5. 2. 2] oa age@%qﬂgpgggl {i%lézg'ﬁv}n}@%&‘; hegggﬁer al ?r ocedure
iﬁ% ro e')nggpyl )0 %&ggé%ggl&g@h%e?%ﬁm%ﬁenzene

(0. 0706 g, 0.220 nmmol) in 2 CH3CN/ 3 CHCI3 (4.0 nl)
%ﬁi\aﬁén%% ¢ el ute it n E3aBfe ool BT Sptpet 4

?, El%ﬂﬁﬁ@hdufbm (@047‘2%3)’1&1%1@169%@@%&5 mﬂi@ quﬁlbprﬂ)pyl ether

oxy(di phen azoni abi c clg

@&g&%m@oﬁpmmm /TG b o beried 1o give the

outllned in clo oct - 4-
Sbitsmengt SR 300. G129857 QUTe 0 Righ) S

2- br onophenyl 3- br onopr opyl ether 15 (0.0648 g, 0.220
mmol) in 2 CH3CN / 3 CHC13 (4.0 nL) were reacted to

dxamptlé47:dBsepardtion oflddhy droxPdighenyl)tdetBoL]-1- [EI-({MS m z

i%%%xl&%@%ymﬁympw llteagﬁgl{aﬁ)ii)cry%ﬁ)?i %t '](?crt‘a,?e bromide.

[ (phenyl met hyl ) oxy] phenyl } oxy) propyl ] - 1- azoni abi cycl of
2.2.2]octane bromde. 20 Follow ng the general
bobowgrthe gmera,l @eqj:edure@adimﬂén Example 3, 1-azabicyclo[2.2.2]oct-4~

GRS B bR aRab S P47

[(phenylmethyl)oxy]benzene (0 0730 g, 0.227 mmol) in 2 CH3CN / 3 CHCL, (4.0 mL)

were reacted to give the desired product (0.0833 g, 83.3%). EI-MS m/z 534(M") Rt
(2.31 min).

Example 48: Preparation of 4-[hydroxy(diphenyl)methyl]-1-[3-
(methyloxy)propyl]-1-azoniabicyclo[2.2.2]octane bromide.

Following the general procedure outlined in Example 3, 1-azabicyclo[2.2.2]oct-4-
yl(diphenyl)methanol (0.0632 g, 0.215 mmol) and 3-bromopropyl methyl ether (0.0461
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[ (phenyl net hyl ) oxy] benzene (0.0730 g, 0.227 mml) in 2
CH3CN / 3 CHC13 (4.0 nL) were reacted to give the

wdesisriedr4pr oduct (0. 0833 g, 83.3% . EI-NM5 nlz BB2(USP0RD14386

25 (2.31 nln) Exanpl e 48: Preparation of

bty PR B E@fﬁﬁlﬁéﬁﬁlﬁ@c&b eeescisd g fig desied
P gsd® nggyosyya%q NS O5BE5Eh B PESUES 0utl i ned

yl(dlphenyl)nethanol (0 0632 g, 0.215 mmol) and
3- bronopro% met hyl ether (0.0461 37 WO 2005/104745
Exnmpe 495 Preprggtion gf 4dhpdroxptdiphenyh npetiptbdn2tprapenidrd)-1-

ploBaBd P2l paleobad %5660 "R (L. 55 mim)

Exanpl e 49: Preparation of

4-[ hyd di ph | thyl]-1-(2- 1 -1-
Kobiming by eriseplprceyresulined &éﬁﬁgﬁé’ S Roribiavlgia floct--

%—Ra%% c%ﬁﬁ?g&é S?W% 4- yrfn?lg Exaﬁe ny otho: ]hgrog Ie][le 6) 0025571]}1L

9,280 .18 3]) i8I QHAMNI/ 3 CBICINGH0 Hxlr)(vmm fea(:’(éd(ﬂniglmithe dedir2@product
mmol) in 2 CH3CN / 3 3 (4.0 nm.) were reacted to
600646 £ 9836).r BeMsr ol A3 (MI0) RO(108BinY, 79.8%) . EI - M5
mz 334(Mt) Rt (1.54 mn). Exanple 50: Preparation of
4-[ hydr oxy(di phenyl ) met hyl ] -1-(3-{[ 4-

¢ 502y PP tibn @X ¥ Ry driexY (di éth $2.2.2]
(ﬁg_fnig__b_ f}ﬁﬂ’i Ry W ﬂh@%@)ﬂx VRRICEOf CE

rom 15 Fol ow ng_t eneral procedure
&mﬂhﬁ@ﬁ’)Phﬁ@ﬂ&%ﬂIﬁ‘%ﬂ)’l-%@&lﬁW& o 2. ioczqu@ﬁ:brmlde
yl (di phenyl ) nmet hanol (0.0483 g, 0.164 mmol) and
| - [ (3-bronopropyl ) oxy] -4- (nethyl oxy)benzene (0.052 g,
CD‘oHdwmg’lIhé gereral p%ﬁﬁme/ouﬂn@h]i@h E3anplO3 nil-dzabimyelo[2.2.2]oct-4-

A REM RO I (e e )
F&@?&gr&%} noe&% [Pos3e 021 ol)in2 CE—IéCN/3 CHCI, (4.0 mL) were

1- azonl I Ccyc 2. 2] oct

Yéalfeditd meché a@ﬁﬂaa PRl 00681 Uo7 senetraes nW,@ 488(M*) Rt (2.03

sol uti on of

- MIpR- (1, 3- di oxo- 1, 3-di hydr o- 2Hi soi ndol - 2-yl ) et hyl ] - 4-

[hydroxy(diphenyl)nethyl]-l-azoniabicyclo [2.2.2]

octane brom de (0.078g, 0.142 25 mmol) in EtOH (4.0

fﬂx)a saduesbdmdbﬂa'f (62t AnBivethyl)-1-a26n#bRytlo[2I02]oct-4-
SO

yl](dlphenyl)methanolate trifluoroacetate.

To a solution of 1-[2-(1,3-diox0-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-4-
[hydroxy(diphenyl)methyl]-1-azoniabicyclo[2.2.2]octane bromide (0.078g, 0.142
mmol) in EtOH (4.0 mL) was added hydrazine (0.25 mL, 7.96 mmol). The solution

was stirred at room temperature for 16 h and then filtered. The filtrate was

concentrated and taken up in 2.5mL of DMSO and purified by preparatory HPLC (with

TFA) to give the title compound (0.0200 g, 31.2%). EI-MS m/z 338(M"*) Rt (1.28

min).
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was stirred at roomtenperature for 16 h and then
filtered. The filtrate was concentrated and taken up
wOono@/15assof DMSO and purified by preparatory PRLWMS2005/014386
(wwth TFA) to give the title conpound (0.0200 g,
~31.2% . _ElI-M5 mz 33 m.n). 30 38 WO
Yoo rena e oL bt opRergh ey Siospmethal st

?%%“*KEWI?’B?H W@m AERATPEs " ot e

bromi de.

Z | lophenyl ) Jmet han

B {-{luvrgplien 6 unbrom de (1.0
Mnédg?t-laﬂ':of 44ﬂ60r8$hen§7hﬂagﬁ'gﬁhﬁ1brdﬁﬁﬁe Qf' 0 |NI e THPWD 4401, U £mmol)
u .
Yrag ZRilleé H@Wﬁ [t(20 BC2)et AREEthyt dlabahiyyodd[e.2.4]0ctdRel3-carboxylate
1.08 mol) in THE (4 nmL.) was slowy added to the
(@213 g;rl 08 mhml)andtHR)(éﬁnLg)ms sBOlyradded Th merreamiommnimes at 0 0C
ature and the

aIIo war m u r
ﬂ@%rt Tescyigh v i0 VB £ Shiossib eEreranug ap then

d WI t h 10 r.at ed
Cg?\ttﬁ?) Qpr 0 T edion Wﬁ%@ﬁﬁkﬁa?mcge“ﬁa StpE it
Eitﬁ@t@CNH){@It Ehd‘@dﬁcéﬂitf’at&!@ﬂcﬁﬁ vashuw. t’f‘heﬁ%@‘lﬁng Péféﬁlue was treated
conbi ned organic |layers were dried with

Wit eQuand eiacied aBNEION @ d hg seabingd otaaHa I@Y‘VIS sfese digd with

%{M&% gztdalﬁ?l. égen%“%)%_‘&?%r ‘%%t‘%,l@g‘g 2(17:31'1? ﬂ%rcfg% ed prpguct (0.3152 ¢,

8B.Ye)0BIIVE by BIOM B )(Ri(@165Ichinpxy) pr opy/ J- 1-
azoni abi cycl o[ 2. 2. 2Joctane brom de Foll owi ng the
gener al procedure outllned in Exanple 3, 1 -azabicyclo
. 3 e1, a0l (0. 0538
' 'l?’er (0. 0386
ntamﬂzzmﬁofmi’oﬂbctme Ero@tiﬁ@N/ 3 CHC13 (4 0 n) were

gfiovgie t%og%svaﬁﬁo%géﬁ%l e Eéﬁfﬁmn?%«f 5 etha et

?f[ﬁﬁ@f ﬂﬁdm@ éhfyl)]methanol ((O .0538 g, 0.163 mmol) and 3- bromopropyl phenyl
uoro heny dr oxy) met hyl ]- 1- { 2-

pﬂaph@ﬂ%ﬁanhyﬁ 24ﬁ<1y1}110é1 iy @Hichii SriTHEl, ¢§8iml ] were rgdeted to give
octane brom de. 25 Follomnng t he generql pr ocedur e
HetdesiabprofuetX@RpS &, 65-2%)-- XN} ez et (M) Bt . 1¢min)4.

yl [ bi s(4-fl uorophenyl )] net hanol (0.0489 g, 0.148 mmol)
and 2-bronoet hyl phenyl methyl ether (0.0352 ni, 0.222

iDxaplé 33:2Ptépatitidn of £6id@-{ldordphtnyly@yéroxy)methyl]-1-{2-
[(phenylmethyl)oxylethyl}-1-azoniabicyclo[2.2.2]octane bromide.

Following the general procedure outlined in Example 3, 1-azabicyclo[2.2.2]oct-4-
yl[bis(4-fluorophenyl) |methanol (0.0489 g, 0.148 mmol) and 2-bromoethyl
phenylmethyl ether (0.0352 mL, 0.222 mmol) in 2 CH3CN / 3 CHCL, (4.0 mL) were

reacted to give the desired product (0.0534 g, 66.1%). EI-MS m/z 464(M™*) Rt (1.99

min).
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reacted to give the desired product (0.0534 g, 66.1%.
El-M5 mz 464(M+) Rt (1.99 min). 30 39 WO 2005/ 104745

weOeCHsus2a85/ 014386 Exanpl e 54: Preparati on of PCT/US2005/014386
4- (hydr oxy{ bi s[ 3- (net hyl oxy) phenyl ]} net hyl ) - 1-[ 3-

W”’gﬁﬁﬁ%bb{} PB?'ZB)ZA%?‘%&%SH& é‘?et leJi)%P enﬁ]}methyl) 1-[3-
(PheiniEEABXIL AR L) dBEnBb e bralod | on of

phenyl magnesi unbromde (1.0 Min THF, 3.3
m, 3.3 rmol) was chllled down to O C under Ar. Ethyl

5 . Dt l
mﬁﬁﬂﬁﬁ&fbf zl(rﬁétﬁylsx Ph&ly@ngg‘r%lu%%rﬂﬂdﬁe (TkoeMrlﬁ d¢in, 913 Mas3.3
allowed to warmup to room tenperature and t hen
Inﬁﬁble dvaabhﬂied dofvatto 0®ChundEhAr.r Bagl i-anabieslelD 12[2]ectamen4-

10 quenched with saturated NHAC

ComeEreied J60% BtB TUHBRIND THE U el s Vs g&%asﬂéo tggeaction
E‘%ﬁ%&%gtcp%(& QXI%%g andeﬁ?t %\%ﬁ%tgfelq’{?\,lsv: Ll \%& ?A Wﬂ}bﬂg& to room
(5Ser sﬁt’ere} rtHg pr oggcl}cﬁe%%gnagg gb%dfoy Sg% %f‘ %?%%Hk}g%’n}( a6 fce bath,

30éd dtedtwithRatutdted"NHICR )and ﬂ:5ncentrated under vacuum The resulting residue
4- (hliydraoxy{bi sL3-(nethyl ox ~net

h
vxas Ieplee wytobhal ambﬁwameﬂ may%@aoi.” cPpIbIe Or@y&laﬁ?ré were
Ex 1@3!;4) ‘gizlfaé ngc} %ﬁ%@:&tﬁ{ﬁcpﬁ&ﬁ? MR PlotyikIARE dddired product
y0. g&slsg D296 rﬁ/nmsmmménm}ﬁ)mhanztﬂ mfr). 0506 g, 0.143
mmol ) and 3-bronopropyl phenyl ether (0.0338 ni,
0.214 mmol) in 2 CH3CN/ 3 CHC13 (4.0 nL) were reacted
uo@&mwb%fy !25%ez%%bc&)%ﬁerﬁmﬂz\é%n(ﬁ[ﬁ?ﬂzeﬂﬂoﬁﬁm%ﬁu El -

e 557 Preparation of

' .u“ Al mm phenyl]}rret hyl)-1-{2-

R LS SrT B SVl 212

4=
9%d[@%ﬂeth@loﬁz§ilﬁghﬁi}§f$%ﬁ )ﬂbrrgm% gl;.?ﬂf(%n%]g Gind bromo;zoropyl

{b
I Sgwu 50203&8(3115 mnpsheind GHsGYI/ 3 Hel, ((1@ rofa)swelmreacted to

eiseabe demisd grafct (0T 3 2o ISt g S80S T (263 reiny..
EI-M5 niz 488(Mr) Rt (2.03 rmin).

Example 55: Preparation of 4-(hydroxy{bis[3-(methyloxy)phenyl|}methyl)-1-{2-
[(phenylmethyl)oxy]ethyl}-1-azoniabicyclo[2.2.2]octane bromide.

Following the general procedure outlined in Example 3, 1-azabicyclo[2.2.2]oct-4-
yl{bis[3-(methyloxy)phenyl]}methanol (0.0538 g, 0.152 mmol) and 2-bromoethyl
phenylmethyl ether (0.0361 mL, 0.228 mmol) in 2 CH3CN / 3 CHCL, (4.0 mL) were

reacted to give the desired product (0.0292 g, 33.8%). EI-MS m/z 488(M*) Rt (2.03

min).
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30 40 WD 2005/ 104745 PCT/ US2005/ 014386 Exanpl e 56:
Preparati on of

wo-2(dmdsazy{ bi s[ 4- (et hyl oxy) phenyl ] } net hyl ) - 1P{LBAIS2005/014386

(phenyl oxy) propyl ] - 1-azoni abi cycl o[ 2. 2. 21oct ane
Binple 56 Pappartion of ¢-(hyropy aipld- @reck g FORDS BHBRABY B 1-13-

Xﬁ % (#1“?oxy)yﬂgieﬁ%/dlfrié%lnecs{?[gnzbzr]g%agee b(r (C))mElSdM in THF, 6.5
nL 3. 25 mml ) was chilled domn to O OC under Ar.
- B 0 - Gar hox IPte (0. 1587
...... ox S d o the

@?@ﬂﬁt&&f‘ofﬂﬁétﬁil@x@bh&y%ﬁa@ié@funﬁﬂoﬂd& (o“Shq ih G 6P, 3.25

was allowed to warmup to room tenperature and "t hen

h&a@l@dvaatchﬂil@d d@wﬁ% 096: ihded Ae. Egstliagsbivvado[QI2 2]betdnd #H
an.ic hed wi t h saturated NHACL

@arheéﬂgﬁeépéé 3 ﬁd%%w@ml}ﬁn Hﬁ% (4 Bda vas ﬁb’Wlé §¢%ﬁs*eto theaction
;@%ﬁ%ﬁ@t&% G R R LS gl B g to room
b Pt plfe R a%é@*"%dfogggﬁr UHBEHTR R LA B e oot

Quedched ‘Gwﬁm s@buratécﬁNH4C1 and concentrated under vacuum. The resulting residue
4- (hydr oxys{bbl S nmet h ox Ehenyl Ji}methyl)-1-[3-(phen
yY26 %ipise 5P anch@HFc #5¢- The zombingd Orgrmiiagers were

?ﬁle«ll Wf‘flﬂ‘q O/E, fﬂ%&% %Icl:c% wfggﬁgﬁécﬁuﬁé} Whakth ionyléﬁ FPYKirdd product

azablcy

¥0.273 g] 8D.¢%skt Bl MSayn) 03ty it (ianomif)0. 0525 g, 0. 148
nmol ) and 3-bronopropyl phenyl ether (0.0351 ni,

0.222 mmol) in 2 CHBCN / 3 CHC13 (4.0 nL) were reacted
YOnZG o) 168 [ 1 e SR BRI DR B R R ot nBlox S pr Y- 1-
Er-N5 Mz 488(MF) R (Z2.04 mn). EXanpl e 57
Beapehiard@d. 202 Joctane bromide

o e e AR 2 (bbb P52 210ct4-

W@(ﬁe&m&@)phzﬁylwétﬁandn .05 QQﬁﬁfSﬂhmB %a@%remlopmpyl
ou

ned in azabi cycl o[ 2 oct y
phiny et T oLy 2 %%nmql} et 648 OgrL ez Teacted to
tﬁ and 2-br onoet h neth etheh«éo 0334 i,
sivetthe desest progdust Ei*l\(l z AB§(Mha R (2.04 min).

reacted to give the deS| red product (0.0374 g, 46.7%.
El-M5 iz 488(M+) Rt (1.94 min). 30 41
Example 57: Preparation of 4-(hydroxy{bis[4-(methyloxy)phenyl]}methyl)-1-{2-

[(phenylmethyl)oxy]ethyl}-1-azoniabicyclo[2.2.2]octane bromide.

Following the general procedure outlined in Example 3, 1-azabicyclo[2.2.2]oct-4-
yl{bis[4-(methyloxy)phenyl]}methanol (0.0498 g, 0.141 mmol) and 2-bromoethyl
phenylmethyl ether (0.0334 mL, 0.211 mmol) in 2 CH3;CN /3 CHCI, (4.0 mL) were

reacted to give the desired product (0.0374 g, 46.7%). EI-MS m/z 488(M") Rt (1.94

min).
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WD 2005/ 104745 PCT/ US2005/ 014386 Exanpl e 58:
Preparation of 4-[bis(3-fluorophenyl) (hydroxy)nmethyl ]

wo 2e¢sB041phenyl oxy) propyl ] - 1- azoni abi cycl o[ 2. 2r2Twst@se14386

br om de.

- Eahle S hPauston of Hibisterpheag e A RRtelF %G

\prica Y %)p‘%{’ﬁumaz‘ﬁigbIW[QZM@&aﬁbbkérﬁﬂiedom to 0 C

unde
1- azablcyclo[2 2. 2] octane-4-carboxylate (0.1756 g,
_ 4 : added to the

BERANG o L aaction was

al sio%ﬁﬁh df@ ﬂ@frﬁ?ﬂ&yi&a%@ﬁﬂﬂnbﬁiﬁ@é a1 .0 i@ THFL H8MnL, 3.3 mmol)
heated at 60 C for 16 The reaction was chilled in

as chifledddb¥Wn te]0€aakider At.t BthiD1-2edbicyalea. 2&1@@&% 4edrboxylate
concentrat ed under vacuum The resuéﬁlti ng resi due was

£Q- bn%i%gj %&lﬁmn@@ll and @wma‘aﬁ%ﬂowgt e rqgedion mixture at 0
e Sty e'c%ﬁeta i diGde 'wv%vaéﬂ“mm%‘? rRiegeipifand then
%a%% aec%g)mw(? ﬁ C1t6 f’S Ol“h%4rgacq10n Vya% cﬁlﬁed 11'1:‘ gn %% bq{hz qﬁg’l%%% '(# ‘&1
éat(lﬂawdmﬂﬂlbhﬁd c?on(:Biﬁfdﬁad W) phenit. | Theaehiiing fesidde (ab ewated
yl.o yl J-1- azoni abi cycl o[ 2. 2.. 2Joctane brom de .
Pty %Aﬂpﬁgjf q&ﬁr@C@é ﬁ@thaEt%Co ’é%a GPebingd orareis lRYerENERtaedayith
ISP Sttt sl g2

46.0%3- Bi-B m/p fFOMMHEN R (1465 m@in).( 0. 0370 nL 0.234
mml) in 2 CH3CN / 3 CHC13 (4.0 nL) were reacted to
give 20 the desired product (0.0381 g, 44.8% . EI-MS
m(%yﬁﬁﬂmsfﬂmétzy@}wm%z7}%mlﬁ/ﬁ%heﬁﬁz&8%@bmn of
4’[ |s(s‘Truorophenyl)(hydroxy)nﬁthylj

e und bromtig } - 1- azoni abi cyclo [2 2 2]

gﬁ‘@‘?"“ﬁ‘@ ‘?og]ef%%énﬁq%sg‘%% ottgdif BSafgiSs3-wRhRFERH £ 21004
Y/
et %?%Bblé?’ﬁ"’f’m&“ﬁﬂ?n‘k?ﬁ%ﬁgg delefﬁdh"é‘?mo”’%ésg“’m B blhony!

nﬂmt §0-G37 Ozn mrrzpl)cmél@H( 3rQI)IClg/é4 8 mIp)eW@lleéqaomsi to give

e the desired roduct (0.036
s soungt modues (6038 e i 8% MRS YOMag 01 i)
PCT/ US2005/ 014386 Exanpl e 60: Preparation of
4- { hydr oxy[ bi s(3-net hyl phenyl )] net hyl } - 1-[ 3-
Example 59: Preparation of 4-[bis(3-fluorophenyl)(hydroxy)methyl]-1-{2-

[(phenylmethyl)oxy]ethyl}-1-azoniabicyclo[2.2.2]octane bromide.

Following the general procedure outlined in Example 3, 1-azabicyclo[2.2.2]oct-4-
yl[bis(3-fluorophenyl)|methanol (0.0507 g, 0.154 mmol) and 2-bromoethyl
phenylmethyl ether (0.0365 mL, 0.230 mmol) in 2 CH3CN / 3 CHCI, (4.0 mL) were

reacted to give the desired product (0.0362 g, 43.2%). EI-MS m/z 464(M™) Rt (2.02

min).
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(phenyl oxy) propyl ] - 1-azoni abi cyclo [2.2.2] octane
brom de. 1-azabicyclo[2. 2.21

woQbesAoyi4f bi s( 3- met hyl phenyl ) 7nmet hanol 5 A sobariusmosni4386
3- et hyl phenyl magnesi unbrom de (1.0 Mn THF, 3.3 ni,

) I hill d d d
Exawunle i Poprston g mz‘ie%xéﬁwg%é‘%ygheﬁ%nmﬁyg 13-
e e e A s Sl N

was allomed to warmup to roomtenperature and then
16 h. The re t|n vas chilled in
A ICHIAIIER ), E&-NH4C1, and

QPM&EHH ﬁtﬁﬂlle nMﬁfa Hé&uﬂ&%nﬁ&‘é ?l' ¢ MR TI8B, ' 33|31 I8 mmol)
treated wth O and extracted with Et OAc. The

GRRRhilled doweas 0©d wider ArWBiE drazgicydlé (2.2 Nb&iade-4-carboxylate
filtered, and concentrated under vacuumto yield the

dedt$4s Op$](§)dgmol)(1g THB06 mL) wenslavgy added N,@the/rgactlon mixture at 0
§ %?C;}%EHW? b}ré‘% geggﬁllcrgn} 12799, %}Wg AT up to room temperature and then

hERS Y de bt oY oA 3R Bt S e
@&thfdté&ﬂdHh@l Ex@eqicenttatedluda Rh@ngd. of 12 I%SIail testitue was treated

bIS(3 nethylphenyl) nmet hanol (O 0487 O 151 mmol)
c. The wembg: @mlqﬂ@yerg weperdried with

Wf‘%é@% T e Wicﬁu%éézw o BT Tpli 0 1806 &

61921"/695611@0185%&/2(322(1\4+HT)rRt(15>4ambe 61: Preparation of
4-{ hydr oxy[ bi s( 3- net hyl phenyl )] met hyl }-1-{2-
[(phenylnethyl)oxy] et hyl } - 1-azoni abi cycl o [ 2. 2. 2]

S Do ATS et DR IS BENBERYIOR)HOPOHIE
outTIne 4, 1-azabl Cy
wbcfrb&zlﬂé)&lafé’ﬂﬂ/]bahemwﬂzdet hanol (O 0496 g O 154 mol )

ng 2: noet hyl enyl et he 0. 03
By yineroEosbarod e egin Bhmple t asap iAo 2ot
gl ¥R iﬁﬁtlﬂfﬁﬁieflﬁg]nﬁ%‘épms%@ﬁ%% 61(1)1451/3 821@7 Z’: Slﬂ)mbﬁ'oﬂiflzphenyl
Eﬂi’ﬂ‘ manb,lmmnm@hm@ @HEQN / Qr(éfﬁ@} a(thOoanWere reacted to give
4-{ hydr oxy|[ bi é4-rreth %M& 526} #
isrsyebRpprtdp RS & FUS §550 PR Gl
brom de. 1-azabicycclo
2.2. 2l oct-4-yl[bis(4-nmethyl phenyl 11net hanol
Example 61: Preparation of 4-{hydroxy[bis(3-methylphenyl)|methyl}-1-{2-

[(phenylmethyl)oxy]ethyl}-1-azoniabicyclo[2.2.2]octane bromide.

Following the general procedure outlined in Example 4, 1-azabicyclo[2.2.2]oct-4-
yl[bis(3-methylphenyl) jmethanol (0.0496 g, 0.154 mmol) and 2-bromoethyl
phenylmethyl ether (0.0364 mL, 0.230 mumol) in 2 CH;CN /3 CHCI, (4.0 mL) were

reacted to give the desired product (0.0091 g, 11.0%). EI-MS m/z 456(M”) Rt (2.20

min).
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5 A solution of 4-nethyl phenyl magnesi unbrom de (1.0
Mn THF, 3.3 nm., 3.3 nmol) was chilled down to 0 C

wanosr104ms Et hyl PCT/US2005/014386

1- azabi cycl o[ 2. 2. 2] oct ane- 4- car boxyl ate (0.1509 g,

. 823 1) in THE (4 was. sl ow
Buaspich Prontiranin SG- B asr P ohEb v merho 1kts
fed t hen
R T A e ohi |1 ed i n
an |ce bat h, quenched with 10 saturat ed NH4Cl, and
“ resi due was
s ‘ QAc. The
A%'Eiti@)ﬁd)fqfrﬁ@tﬁﬂfah&@lﬁ&@nééﬁhﬂar&m&q1\0 NHn TYFS®S mL, 3.3 mmol)
filtered, and concentrated under vacuumto yield t he
oaschitled ?@Wﬁi tti(:@ OCQmHé‘tQAr dithyBb atdficyckd[2. BB ]odtane-4-carboxylate
322( MrHH) Rt (1,57 _min
f%h?ﬁ 91838 30pAB T FEA Wéﬁwaa %Ww}djiecitq the (ﬁ?@ﬂef Pxtpye at 0

oct an

|°|QW%'§‘“% B dm VasloBiet 1980 3P e fP PR Rfbsraspig ad then

EREP R R B 5o n manshied s gt yesPed ui
@dﬁﬁta&dbﬂ@[@lpﬁrﬁt@dnc@hﬁt@dl undet et M&ésulltﬁng @sid88was treated
CHC13 wer e .react ed

tbé'}zoz@dt qag@raatgg wl’r@oﬁt%d"ul“g? cexgblgg% 9regnic jayegs ver rlqggvﬁh

gffgﬁrg{/};g{?fg%% bﬁﬁg (cg&ce%aﬁap fﬁﬁgﬁ&e §é1d ul%& %@ﬁfe@tﬁr%hc@ {02291 ¢,

6.V nEl-vbs hg/t)%?ﬁ(MJéﬁ%;Rt}(l 57amn)1| abl cycl o[ 2 2. 2] oct ane

brom de. 25 Followi ng the general procedure outlined
in Exanple 3, 1 -azabicyclo [2.2.2]oct-4-

1 omol
U a4 g ago)

peiqbiguala; A3 (4.0 mL) were reacted to

E%‘&e P d%?%’fer oS00 O BRagles s phics BTS2 B -

I(ﬁ% ﬁﬁlet}@ﬁa |061§‘ﬁ 0fp2 ﬁﬁﬁ@m bﬂdB-(bfromopropyl phenyl
h dr oxy 2- napht h en net h 1‘@)& B
oAy oDl 20N I, 4.0 758 were assted to give

ﬁ{e%rz?s@%ml)ﬂ%z oozl BRSEANeR HRe (199 min)

(2- napht hal enyI ) magnesi unbrom de (0.5 Min THF, 6.5
m., 3.25 nmmol) was chilled dowmn to O oC under Ar.

Exiimiplel637Bhipayatiaf &f 4 {ydoxpjbis(4-methplphghyl) jmethyl}-1-{2-
[(phenylmethyl)oxy]ethyl}-1-azoniabicyclo[2.2.2]octane bromide.

Following the general procedure outlined in Example 3, 1-azabicyclo[2.2.2]oct-4-
yl[bis(4-methylphenyl)Jmethanol (0.0525 g, 0.163 mmol) and 2-bromoethyl
phenylmethyl ether (0.0387 mL, 0.245 mmol) in 2 CH;CN / 3 CHCI, (4.0 mL) were

reacted to give the desired product (0.0465 g, 53.1%). EI-MS m/z 456(M") Rt (2.09

min).
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(0.1597 g, 0.871 mmol) in THE (4 nm.) was slowy added

to the reaction mxture at 0 oC over 20 min. The
woeearstioonswas al l owed to warm up to room t enpeParmSe00s/014386

and then heated at 60 oC for 16 h. The reacti on was

chilled in_an ice bath, quenched with 10 s turat

Miyample 64 Prepration &F ddhyidensy (diz-nephthaicayl Deetin- ﬂd&
PRHEBR e nAthiaiel do RO BRAE AR Wit

MySO4, flltered and concentrated under vacuumto
7 3%9. EI-M5S mz

dﬂ[ 58%1&1 @ff § r{a &QMh%ﬁﬁh@i&%Mﬂr&MF&eW's)Mlm (3, B*B%E' 9% mmol)

) propyl]-1- azoni abi Cyc 2. 2.2Joctane brom'de

wslca%aeﬂ glolbvlﬁ?% Q@@dhﬁier MOEﬁ@m N eazabitydloRd. 2jochxedathotylate
azabl CcyCl O

¥9.4a97 - &Ehmml)elnwfiw B vaas elowbx added to @q@@ctmmwture at0
phenyl 0.0329 ni, .0.20
%‘P‘)‘fr ?ﬁ ?rggcffﬁ%@aﬁ T 1%30‘*( i vmsfwn %fpéow@&%rpa%ra%e and then

e 300§ s A B RRet bl i el Giien
4atbell WKYCdbnd cairBhirdtad ﬁl‘iﬁér)vﬁaiulﬁy | Thelreblting residue was treated

[ (phenyl et hyl ) oxy] ethyl}-1-azoni abicyclo [2.2.2]
S0 embwst@@tedm%m%w Tog combingdsanic o s rid i

w%écﬁ){’ %ﬂﬁggh - en % %1% Ac%%r%&g g@e}gﬂ?e] c%gl%%cgproducft)(o 265 g,

g bIIQVIﬁ&ﬁ/h)BM(MhHﬁ)/Rﬂ‘(&tQWhn@t her (0.0384 ni_, 0.243
mml) in 2 CH3CN/ 3 CHC13 (4.0 nL) were reacted to
g| ve t he deswed product (O 0246 g, 25. O% El-MS nifz

lzzéPBaEzé)ZbM/[ZLmﬂomhenbirdwtlv] pr opyI } 4-

dr ox I th 1-azoni abi.cycl] o
SOl e e prde a3 SR svabisvElof 2tpet-4-
TRar2 bl’rﬂahl@ﬁ‘%rlﬁ-ﬁetgaﬁdl Q. Oswﬁg 1 3 Bnfd Oanﬁghblgnﬂ)f)?bﬁl'fﬁflényl
in acetonitr ‘added 1, 3- di br onmopr opane
@then E(DO?rﬂQ mh szQmmiql) itel) CH\;@H / Bﬁﬂ@%@i&l@ raD) w8 rgacted to give
. The reaction nmxture was stirred for 24h
éhﬁadqm@d]pr@éﬁ@éﬂ@?é% 8B ihder Ebmmfﬁ 528(%) Re64:88 mimy.-

residue was treated with H20 (4 nL) and extracted with
DCM (8 nl).
Example 65: Preparation of 4-[hydroxy(di-2-naphthalenyl)methyl]-1-{2-

[(phenylmethyl)oxy]ethyl}-1-azoniabicyclo[2.2.2]octane bromide.

Following the general procedure outlined in Example 3, 1-azabicyclo[2.2.2]oct-4-
yl(di-2-naphthalenyl)methanol (0.063.7 g, 0.162 mmol) and 2-bromoethyl
phenylmethyl ether (0.0384 mL, 0.243 mmol) in 2 CH3;CN /3 CHCI, (4.0 mL) were

reacted to give the desired product (0.0246 g, 25.0%). EI-MS m/z 528(M") Rt (2.36

min).
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The organic |ayer was dried through a phase separator

and concentrated under vacuum 10 The resi due was
woab@nowuasi n DMSO and purified by preparatory PELMS2005/014386

(wi t hout TFA) to give the title conpound (0.0274 g,

-Z-E—?é;gﬂ—iéa %’fﬂﬁ’ Ff}; f§909§1] yflluoroi)henyl)oxy]propyl}-4-

h rL{Mﬂgﬂfgﬁ ?ﬂé@z 1-hpEtiadiccldf2.2.2]octane bromide.

oni abi octane brom de 15 Fol |l owi ng t he
general procedure outlined in Exanple 3,
2. 4- vyl (di phenyl) et hanol (0.0282
IS BBV i OB < onopr opyl  2-f 1 uor ophenyl
?6 Q%Bluﬁ@n Q?Z ‘Hlﬁro&eﬂdﬁo A0 L, 10442 3 Nh Aceloritidd 34 ) Gvas
were reacted to give the desired product

@d cdd. ?{%d@bromprm(ﬁ 45Q@IIM+4)43RWI{OD foHowee by ngé(é(@rﬁﬁé, 0.713
%f arf%?cf}g)glglﬁlﬁielﬁy V\Sas stn]red for 24? aﬂd then concentrated under vacuum.

Trﬁe'ﬂars@prmg déshirnyds)traatddywith h@ z(@ Rilghind yeiradtad RitR DB enl).
brom de.  3-bromopropyl 3-fl uorophenyl ether To a

Ebe ongawis leser 3ias drjgd ﬁ‘&%’cﬂ phase gergraier and coneeniiaindyundpr vacuum.

A s O

b giB6thertitiel compbhed ((REAMI »R62ONt HleViBay (32Amied for 24
h and then concentrated under vacuum The resulting
residue was treated with H20 (4 nL) and extracted with

@' ;r(éfﬁ ﬂﬂ'&r)ophenmgxﬂgm&’}c4-]f%5x%§h Sni)pRiAT pUgh 2
‘Separator an concentrat éd undéer vacuum The
el 2. 21deaana lproimidedNSO and puri fi ed by
arator thou TEA) .30 t
Eﬁlﬁ% %’Fnﬁéym eduyg 0 %,l}an E?E ﬁ? le 1 n,?/clg) Ztiglgct-4-

W@h Mi@ @Q@%@ 343816 and 3-bromopropy1 2- ﬂuorophenyl
ﬁ@?l‘%@é}g&g, 8?;53&3&% zg/ éﬁ'bgﬂop 32/ £I Mdr o;%)%edéfggtgd ¥0 give the
Fol | h | |

desrpapredel Qrorts o poata IS ar s Ao DIGChaRGIAL0. 0137

g, 0.0467 mmol) and 3-bronopropyl 3-fluorophenyl 5
ether (0.0 137 g, 0.0588 mMml) in 2 CH3CN / 3 CHC13

7:V\Brepar sthaxi eﬁl-l{b-[@r—ﬂmomphenﬂ)mny]mppr}e@uct

0

E;%' g&dggleggs})énﬁ%yéfi BRoRia %cyclo?é %]oRganezbromlﬁle
1-{3-[(4-fl uorophenyl)oxy] propyl }-4-
[ hydr oxy(di phenyl ) et hyl ] - 1-azoni abi cycl o [ 2. 2. 2]
Sdramepitopuhi-flmorophenyl ether

To a solution of 3-fluorophenol (0.040 mL, 0.448 mmol) in acetonitrile (4 mL) was
added 1,3-dibromopropane (0.450 mL, 4.43 mmol) followed by Cs,CO; (0.246 g, 0.756
mmol). The reaction mixture was stirred for 24 h and then concentrated under vacuum.

The resulting residue was treated with H,O (4 mL) and extracted with DCM (8 mL).

The organic layer was dried through a phase separator and concentrated under vacuum.
The residue was taken up in DMSO and purified by preparatory HPLC (without TFA)
to give the title compound (0.0137 g, 13.2%). EI-MS Rt (2.28 min).
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10 3-bronopropyl 4 fluorophenyl ether To a sol ution of
4-f 1l uorophenol (0.0567 g, 0.506 nmol ) in acetonitrile
woO20051p4Mmas added 1, 3-di bronmopropane (0.520 nmeCTAS105/014386
mml ) followed by Cs2CO8 (0.252 g, 0.774 nnol). The
d 2 h and. t

SI due

Wm%z%@/@)@bhmﬂg@r&ﬁzdm) and extracted i th DOM (8
nL).~ The organi c Tayer was dried through a phase

FeoPawitgahe gentral pnecdureatugthednio Examgpdesdn-azabinyclofa 2 dinst-4-

R imes rRgncl (VT E B Yo o B RERID) B Jublppbeny

%fhe? ) 0135"% WS@B Iﬁrﬁol[?)%ﬂUﬂga\?)Q’a CHCI % .0 mL) were reacted to give the
1-{3-[f4-fTluorophenyl)oxy/ propyl ~ 4-1 ydr oxy(di phenyl)
desired droduct E0180Qi56 1€ )0 [E1-MS8. nZ/&@@EGMé) By (Qro3dein).

Fol | owi ng the general procedure outlined in Exanple 3,
1-azabicycl o[ 2. 2. 2] oct - 4- yl (di phenyl ) met hanol (0.0182

- ny.
SaathtOgS: Piparadifl o135 AEARGREN AN 5
(Hy di-osy(dipleeny ) nealy 1Hd -dzon by clofi222 2%o cdaxse beanideoduct
(0.0143 g, 43.7%. EI-M5 mlz 446(Mt) Rt (1.96 min).
Exanpl e 69: Preparation of
- BrBndoBrdp PRSI PR LIPPY | ] - 4-
[ hydroxy(di phenyl ) methylJ- 1-azoni abi cyclo [ 2. 2. 2%46[1
(T@taeﬂméltimowﬁ%uoreph@om%}ﬁéﬁ;g, QISOGmnthpawpyntrléQ LYywas

Gt tdﬁqtir?@l%?’%’l’b g Q2B &0 Rl ﬂlfﬂgwgﬁg)gr@%h)é 0552¢,0.774

hﬁn@l OTHE readticiPmidiile)wdsatilredvest jz‘fyh L5668 cditedtfae@under vacuum.
0.5 47 WD 2005/ 104745 PCT/ US2005/014386 mmol

adet
rTéaéWBmgrrmd@ﬁ wayhented with 84Of(§mIyand exfracted @ﬁth)DCM (8 mL).

T resl.gu
SPRSFRLIRE ARy AP SRR Gy Bl v
Tihe residirnv43 thiesnarp maSMSU ml Iiulmlﬁed gbr lﬁtepéﬁatbey Hepar@tithout TFA)
and, concentrated under_vacuur esj due was taken
ipeive Vet eamepqyad (906t g)y14p7r/ebaEIaM§r1§ft @PPEimi t hout
TFA) 5 to give the title conmpound (0.0568 g, 57.8%.
El-M5 Rt (2.59 min). 1-(3-(3-biphenylyloxy)propyl 7-4-
{1- {3y fle-glwgtapinping oy jpreiidl H [hildr o diphedpil aryeehy8]-2- 2

2Joct ane brom de Fo%l owi ng the general proceduré
MM&E@W lq/g mige azabi cycl o[ 2. 2. 2] oct - 4

Following the general procedure outlined in Example 3, 1-azabicyclo[2.2.2]oct-4-

yl(diphenyl)methanol (0.0182 g, 0.0621 mmol) and 3-bromopropyl 4-fluorophenyl
ether (0.0173 g, 0.0742 mmol) in 2 CH3CN / 3 CHCL, (4.0 mL) were reacted to give the

desired product (0.0143 g, 43.7%). EI-MS m/z 446(M") Rt (1.96 min).

Example 69: Preparation of 1-[3-(3-biphenylyloxy)propyl]-4-
[hydroxy(diphenyl)methyl]-1-azoniabicyclo[2.2.2]octane bromide.

3-biphenylyl 3-bromopropyl ether
To a solution of 3-biphenylol (0.0574 g, 0.337 mmol) in acetonitrile (4 mL) was added
1,3-dibromopropane (0.340 mL, 3.35 mmol) followed by Cs,CO5 (0.172 g, 0.529
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10 yl (di phenyl ) met hanol (0.0433 g, 0.148 mmol) and

3- bi phenyl yl 3-bronopropyl ether (0.0568 g, 0.196
wonwisy1047352 CH3CN / 3 CHO 3 (4.0 L) were reacPet/use005/014386

give the desired product (0.0610 g, 70.6% . EI-M5 niz

504 'VD T HF%%F@H wlgjf%%vfg)%gg% pr zg han Dk G AL QB under vacuum.

Tl‘ibyl‘éﬁlﬂﬁﬁé %sfaﬁe Q%JS )tﬂEﬁfeH)th' 1 0R1 3 BhE YetkRled Wit DEM @®el).
brom de. ronopnmgi( et her 4-bi phenyl To a

Bl erghnin layk:r Wabd@ﬁbﬂm mhasssepargtorgnd gongeripied jugder vacuum.

%et Q:g' 10 gakgé RH%P}W@ %ﬁg%lf %i §ch%%r}i@§@gwlthout TFA)

t@ ezthg@iﬂmﬂn})ouﬁa“@ 0568} 5P8%) FI-MS RedEs 5S hiiny. ed for

and then concentrated under vacuum The resulting
reS|due vvastreated with H20(4 m.) and extracted with
> , . NASHH _f.hrough a

d fer-vacuum The
&z@aia@t@mzszﬂ&nmommwwso and purl fied by

E@e pa {! gt %E%nggtgcro(@g“ vtggfogﬁ I vg a@gblrﬁ’ ‘!ﬁ g 62322%]001;_4-
@Fé)aq&@gigﬁaggy@yd@é ?)29 j @gmnzaf and 1y @mféxml m%m&aresﬁ Rether

Joctane brom dé Fol

(OS5 68 en 6r18b npnoia mm CEL6M 1 3 ﬁém (. (Bxdhpiees eacted to gwe the
1-azabi cycl o[ 2 oct - 4- dlphen net hanol (0. 0437
dgsired mzmiunﬁfﬁl()ﬁlaﬁd %6%) pﬁé Wz @%K’b’%@p (bpY mivk her
30 (0.0562 g, 0.194 mml) in 2 CH3CN/ 3 CHC13 (4.0
m.) were reacted to give the desired product (0.0655
Exarﬁ?lezﬂﬁ: P@Bamldﬁ! af ﬁ?“-(%h@lylﬁﬁleﬁ)rﬁpyﬂ]-m 48 WO

CT/ US2005/ 014386 = Exanple 71: Preparatlon
Brydroxydimhenymedwdinl premiabigyglo2.2.- lortane bromide
ni trophenyl ) oxy] propyl } - 1- azoni abi cycl o[ 2. 2. 2] oct ane
brom de. 3-bronopropyl 3-nitrophenly ether 5 To a
&@hﬂkhﬂvLﬁbnﬁthtmﬂBﬂ@nol (0.0689 g, 0.495 mmol) in

I e A b A 1 e
e DA Ty 100 0,
mﬂml):i UEhewasctionewit@ute wiat ktitsRiFof 24imand then condentieted gndgrtvacuum.
Pl%v}egl%tmg résidue was treated with H,O (4 mL) and extracted with DCM (8 mL).
The organic layer was dried through a phase separator and concentrated under vacuum.
The residue was taken up in DMSO and purified by preparatory HPLC (without TFA)

to give the title compound (0.0562 g, 64.0%). EI-MS Rt (2.62 min).

1-[3-(4-biphenylyloxy)propyl]-4-[hyvdroxy(diphenyl)methyl]-1-

azoniabicyclo[2.2.2]octane bromide

Following the general procedure outlined in Example 3, 1-azabicyclo[2.2.2]oct-4-
yl(diphenyl)methanol (0.0437 g, 0.144 mmol) and 4-biphenylyl 3-bromopropy! ether
(0.0562 g, 0.194 mmol) in 2 CH3;CN / 3 CHCI, (4.0 mL) were reacted to give the

desired product (0.0655 g, 75.2%). EI-MS m/z 504(M*) Rt (2.24 min).
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The organic |ayer was dried through a phase separator
and concentrated under vacuum 10 The resi due was

woab@nowuasi n DMSO and purified by preparatory PELMS2005/014386

(without TFA) to give the title conpound (0.0730 g,
56. 69 El -
Mﬂ;ﬁlﬂlﬂwgﬁ‘fl&’féﬁﬂ? pfithcém[xy@nhwy&gwéhylédxﬁ KPopyl } -

RSN ORI A el o 1

1- azabi cycl o[ 2. 2. 2] oct - 4- yl(dlphenyl)nethanol (0. 0608

0. 207 and t}; onopr opyl 3-nitrophenyl ether
%@Q@ﬁ%ﬁéﬂ—%@'ﬂ’ﬁﬁ&—f——ﬁn 2 CH3CN / 3 CHC13 (4.0 nl)
{ I4x &d 9 Hm)
‘g‘;)rags(%lﬁﬁ%(_ﬁ@ ﬁlﬁoﬂﬁe\ﬁ%l %89%‘?@(429.9 %}{H{)ﬂﬁ% e%%&ﬁg% a%rlne) was added
13- dlDrCEWQPaIENOJéﬂO mL 3.05 mmol) followed by Cs,CO; (0.244 g, 0.748

Tue SRS SR e S hansposcasesinggpvacuum,

bhe R hBing r@sﬁﬁ@ﬂ@ﬁ&@d@éﬂ witHet UYGéQHE aﬂdYex%Bt@ﬂ w1fBCD@M (8 mL).
sol uti on of 2- et hy Itgmenol 954 924 mmol

dbetorgania layer was dricyl thvgugh Qshmdéparatosamﬂ eMSApRt md@r vacuum.

el T R A B9 B S et ey

61 8ive CRNEIRNE iRl d YN O0R30 ¥,56.699). EITRES Rte(suzotmnﬂ. resi due
was treated with H20 (4 nlL) and extracted with DCM (8

m.). The organic Iayer was drled through a phase

%egﬁﬂf%%

@mmhlamfzchEQ)ZTBGtahe)bmnmdet he title corrpound (0.0934 g,

| - (2.4 2005/ 10474
% gg@l\/{%@ g)gocedurse orl?tllr?ed in %I?ial\ﬁ?)le 05/ %wycl%[z 2.2]Joct-4-

‘171('(111&1’1%%&&1:1%5}%11 Yo. bb’@&t N A07mebd1) [&asﬂﬁhﬁﬁgﬂgﬁp YUk PhERYI ether

-I-"azoni abi cycl©[ 2. 2. 2JOctane b é Fol | ow ng
t(@;@7§bg;é)rfé81 pmobad 2rEaiN | B (SHCK, (4. Buzlnpiere 3gacted to give the
-azablcycloﬁg2 2.2] oct-4- yl(dlphenyl)nethano
desidlgrodpct (0.A%B2 gn¥|12f0)add-MSpwEid A pyt (2.04 min).
2-met hyl phenyl 5 ether (0.0934 g, 0.407 nmol) in 2
CH3CN / 3 CHC13 (4.0 nlL) were reacted to give the
Faanie 7pr PdéjsiiratiOn Gﬁmhﬁlroiﬁ(cﬂﬂhenyﬂmdﬁll]dll{ﬁﬂﬁ( M)

. Preparation o
ple(tgylpflsnxlmxedwypamha%@iyyqlmﬁ%ipeﬁw promide.
[ hydr oxy(di phenyl ) nmet hyl ] - 1- azoni abi cycl o[ 2. 2. 2] oct ane
brom de. 10
3-bromopropyl 2-methylphenyl ether

To a solution of 2-methylphenol (0.0954 g, 0.924 mmol) in acetonitrile (4 mL) was
added 1,3-dibromopropane (1.00 mL, 9.85 mmol) followed by Cs,CO; (0.469 g, 1.44
mmol). The reaction mixture was stirred for 24h and then concentrated under vacuum.
The resulting residue was treated with H,O (4 mL) and extracted with DCM (8 mL).
The organic layer was dried through a phase separator and concentrated under vacuum,
The residue was taken up in DMSO and purified by preparatory HPLC (without TFA)
to give the title compound (0.0934 g, 44.1%). EI-MS Rt (2.45 min).
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3-[(3-bromopropyl) oxy/-N, N-diethylanil ine To a
sol ution of 3-(diethylam no)phenol (0.0104 g, 0.631

wonwlsyiosasacetonitrile (4 nL) was added PCT/US2005/014386

1, 3- dlbronopropane (0.640 nL, 6.30 nmol) followed by
83 (0,313 g 0,9 .T

‘ & =& - : A& A ’ d
v&g%mcygjpnggwcgﬂerbgoﬁq%l due was treat ed Wi t h H20 (4
nl) and extracted with DCM (8 nL). The organic |ayer

\/‘vkélommgﬁhetghn@alghoeedpm@ﬁlls@aarmmplaBdleoztne}mlcr[aﬂajoct 4-

T [ s.taken up in O a
?dﬂrrl} gy u@%ﬁﬁé@‘és' Pt mfﬁ%mogﬁ@ﬁspm@ r@?ﬁﬁglphenyl
tzetggrmgggﬁ qutlmmﬁ( 1 %oﬁﬁn@géﬁ%(g\l / %bﬁ&@ (4 B8 Zeacted to give the
MeiBed pradicli(@0bgd gmérﬁ%p NEnMIS m/z 442(M+) Rt (2 17 min).
/ oxy} propyl ) -4-[ hydroxyfdi phenyl ) met hyl 7-
azoni abi cycl o[ 2. 2. 2/ oct ane brom de Fol | ovm ng the

SE0 28 PG Rt DR ol

dhy @38 {dphemyil)mehgl]3-4 z(oaubﬁqraxr[n 212bgtamy brdnide25
di ethyl aniline (0.0314 g, 0.110 nmml) in 2 CH3CN/ 3
CHC13 (4.0 nL) were reacted to give the desired

gr UsbnbBrody W NOBe ARtk - M5 Mz 500(M Rt (1.58
2005/ 014386 Exanple 74:

Ifl?OeEpmlmolmf %fdldh}(lamﬁr(oéplmpah@pﬂi@ﬁ)g POV Inpmol) i deetonitrile (4 mL)

P aae b3 et e (B Ph SRl Retkhvier by ot a1 ¢,

$)C961t1h9161)0 fTné Téh\éﬂbﬁ’ XMRORZRR diirtedSok @411129% tfen Sordmtrated under

nmmol) in acetonitrile (4 n.) was ad
Yagugn-b Fberssvldipa mesidue. s Oreated vgtmﬁz%% mL)faoﬂ lewtrededoyith DCM

I o Bh oty of R st P €l ARl R e

TaenmesThé te@@lué KBk @Bk%n\ﬁpﬁ‘m DVESO @Ed mﬁﬁe&e&) prépaidsdrydel.C

extracted w . The organic |layer was

&wﬂheuttifﬁlwg rgne@ tbﬁ aﬂe C@epw(aro%ﬁ 8 tohenERMea/228EM+H")
? Hjo The residue was taken up in DMSO and

pur| Ied by preparatory HPLC (w thout TFA) to give

the title compound (0.156 g, 71.4%. EI-M5 Rt (2.10

2 31

l-ih HOL AL L
@%&Bbﬁz%c‘?é//?'?ﬁom%ngﬂ%h@@e br on de

Following the general procedure outlined in Example 3, 1-azabicyclo[2.2.2]oct-4-
yl(diphenyl)methanol (0.0257 g, 0.0876 mmol) and 3-[(3-bromopropyl)oxy]-N,N-
diethylaniline (0.0314 g, 0.110 mmol) in 2 CH3CN /3 CHCI, (4.0 mL) were reacted to

give the desired product (0.032.0 g, 63.0%). EI-MS m/z 500(M™) Rt (1.58 min).

cy(diphenyl)methyl]-1-
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15 Fol l ow ng the general procedure outlined in Exanple
3, 1l-azabicyclo[2.2.2]oct-4- yl(di phenyl) net hanol
wO0Qoi3aa4g, 0.177 nmol ) and PCT/US2005/014386
4-1 ( 3- bronDpropyI)oxy]benzonitriIe (0.156 g, 0.652
Tml) in 2 were reacted to

n&a&n_ﬁz_dgﬁwatwb PS?ICIIE%W@PQBC’QYDW. BYpYLe-- Vs i z

I ey e

(rret hyl oxy) phenyl ] met hyl } oxy) et hyl ] - 1- azoni abi cycl of 2.
. . 2- (f [ 3- (met hyl oxy) phenyl | net hyl

n_:ﬁ

1 g%ycol (0.084 nmL, 1.5 nmmol) was
%Cﬁ%lﬁtﬁ)nlﬂqw K};ﬁ%o enz"enﬁalcﬁﬂml 09 %g@%’l B "1‘nm81§ i h&e\toﬂlﬁlér dTIEmL)

(caution: exot erm hoxybenzyl chlorid
(v@s zddfnﬂLl 3-11115*onan@593@¢®0|9 ﬂ@nnmi) f(dhmted@or Csaﬂ@s (0 439 g,

650D e B r e TPD AR WA Ghaft e SRpREd Siter
VBN ThSRsillng Beskfue WidBlchtewadtH HED (4809 And sRghdidiewith DCM

reacti on was heated at 60 C for 18 h and then cool ed

(dmigohhe eppaie daver was driedthroughphase sappratgrdngcongenirated under

Sl A 30 0 B
Xwithédt)LFA)an @nfehl&e tnerbompslindr(Qa66 ¢, 7RY%).S EMMS Rt (2.10 min).

concentrated. The crude product was purified on a
Bi ot age 12+M cartridge (8 g sili ca) el uting W|th 30%

' : ’ ng,
&Mabz&ﬂw@@r%ﬂoctﬁnmmdar acteri zed by 1H NVR (400
2-bro

Erlbwipe i Seiie) dhuseaR SBEH b Bohae BroHObs e A2lnst4-

LTI 0D D (Srai oy v

K0.uk@g, 0.652Damol Pin? @H)CNTBéDH(EQ & ﬂuran) Wels rsatqterdrtecgnmthe desired
roomtegfzerature for 10 mn. A solution of 2-({ [3-

prasiupt (0 96 8h a9 79 mELIS 433N RE61.8¢ min). ny, 0. 626

nmmol) in DCM (1.5 nL) was added to the reaction, and

the residual al cohol was transferred with additi onal

Bbvinple 13:. Bréﬂakatlfﬁh of 4-¢Hfdl‘0@5"(diﬁ$(ﬁﬁ’l)MBy1W13{9F(¢B in

alumnumfoil and stirred at rt
K@sﬂxyiqaw)mmmqthszlé%yoﬁhﬁuglna@nwﬁcm{mﬂg@apsbgomlde

silica) eluting wwth the followwng 10 nL fractions:
DCM (fraction 1), 30% Et OAc/ hexanes (fraction 2), and
3QYp3- matibdoyepimneld mefhyBoty)aha@d) to give the title

%%lwgn%ngqyc%} ?&O@I)nl,, '{gemglr %Ja% added to NaH (38 mg, 1.52 mmol, 95% in
oil) in THF (3 mL) (caution: exotherm). m-Methoxybenzyl chloride (0.21 mL, 1.5
mmol) was added to the reaction, and the residual m-methoxybenzyl chloride was
transferred to the reaction tube with additional THF (1 mL). (Bu)sNI (55 mg, 0.15
mmol) was then added, and the reaction was heated at 60 °C for 18 h and then cooled to

room temperature for 4 h. HO (2 mL) and EtOAc (2 mL) were added, and the layers

were separated via pipette. The aqueous layer was extracted with EtOAc (1 x 1 mL),
and the combined organic layers were concentrated. The crude product was purified on

a Biotage 12+M cartridge (8 g silica) eluting with 30% EtOAc/hexanes at 5 mL/min to
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characterized by 1H NWVR (400 MHz) in CDC13. 15
4-f hydr oxy(di phenyl ) net hvl ] - 1-

woO20(5{108#6 et hyl oxy) phenyl Jnet hyl }oxy) et hyl J- RET/US2005/014386

azoni abi cycl o[ 2. 2. 2Joctane brom de
1- Azabi cycl o[ 2. 2. 2] oct - 4-yl (di phenyl ) net hanol rrpH
giveake ﬁﬁh@d:@lnpmdaid nhgt 42%). Blad prodiest v characterlzed by NMR

#bdo[%%fgr o(rzrgré hyl ) oxy] met hyl } - 3- (et hyl oxy) benzene (35
VYRR 1) in 2 CH3CN / 3 CHC13 (3 nL). The
reaction was heated at 60 C for 96 h. The reaction
was concentrated, and the crude product was washed
1R - Brtofadber i Boxy [ neiily))-3-gnethiloenbdveekd (1 x 1 rrL) The
product vvas dri ed under (r}&%h vacuumt gi_v etit

BB rbroragcommyde CPRes da)S IRPoD, I8 Dy Oenlsbyes added

ﬁ?%nrg?‘ﬂ{ﬂ%t g@eﬁyaﬁte ﬁr@ﬁf@fml@rfn ;1 sg,x&lﬁg&%f ukdy ih DCM (2.5 mL). The

rehctibry dnostirfedi 40 heony tdrmedrityte] fo 10 aionabiwtionl of 2FE[2. 2]

eyl e %ﬂffﬂ%ﬂ%m)ﬁm%éwmn%ﬁ@ Peol) inPRNA G5 5. was
E&Jaa' {5 ﬁh&tfoﬁl ar(cpthg §é’s,1d{1a1 aldolRl mltﬁanmﬁe@dﬁkﬁ%aﬁloha@cm

%in oil) inT

ru 6 Brlowﬁmetrwnpn zrres(sil, Wamlwrappﬁyinead n)ums leaané. stiore@ 8t ntrfor 20 h.

Tntessd{ep Pret gt ingieh SNAE RO d o oligilihe following
10 ol paRIBRENYIOM 4frbdkidn-1)130% BAgAehByAned gﬂz&m 2)eend 50%

transferred to the reaction tube with additional THE:

@10A241exan@8(frampn B giye thy titls qepopndakdOimal Ehequeduct was
and the r d 0 Cfor 18handthen
P@Frl@dﬁ’yclltﬁ% %’?ﬁ@\ﬁ%ﬁ ’E&é@i 3:(2 nL) were added,

and the layers 5 were separated via pipette. The

aqueous | ayer was extracted with EtOAc (1 x 1 nl),

LYy i Dy ERMBIRRL R DALY OCH f RN R Ry NS Shem OB RN [0k 9 ethyiTiTe
crude product vvas purified on "a SPE cartridge (5 g

following 10 nmL fractions:

el LS 0 B Bt o
BolBYioh of gJ{ Kg-ur&ﬁo&thylb@gﬂmemwnd(xﬁathaldm)beﬁiaae 3 Ehg 0.143

product 10 was characterized by |H NVR (400 Miz) i
apmalyin 2 CH3CN/3 CHCl (3 mL). The reaction was heated at 60 °C for 96 h. The

(2-b t Jnet hyl / 1,1-d 1)
hion AL GIOER P Kr et st X A2R T mr)
P then MeIP &2 AL TheBSdRA48H dried under high vacuum to give the title
compound (7.7 mg, 14%). LC/MS ESI Ry 1.97 min M" 458

Example 76: Preparation of 1-[2-({[4-(1,1-
dimethylethyl)phenyl]methyl}oxy)ethyl]-4-[bydroxy(diphenyl)methyl]-1-

azoniabicyclo[2.2.2]octane bromide.

2-({[4-(1, 1-dimethylethyl)phenyl Jmethyl}oxy)ethanol
Ethylene glycol (0.084 mL, 1.5 mmol) was added to NaH (38 mg, 1.52 mmol, 95% in
oil) in THF (3 mL). 1-(Bromomethyl)-4-(1,1-dimethylethyl)benzene (0.28 mL, 1.5
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to resin-bound triphenyl phosphi ne (510 ng, 1.53

nmEqui v, Fluka) in DCM (2.5 nL), 15 and the reaction
woaessismsed at rt for 10 min. A solution of PCT/US2005/014386

2-({[4-(1,1- dinethylethyl)phenyl]nethyl}oxy)ethanol

i Pk ddeddo EROSHtioPat DR reBhsl B RRe B

Wih&hadalyhbabahe weYhiksterredth)the EA6HdPRABE WA MURINNPIHE (1 mL).
capped, wapped in alumnumfoil, and stirred at rt
{BW)2IN0 (A3 niEh 8. 16 eaool) ovas Wem: ddided,emd dhe tendinghwas I8REd at 60 °C for

18Pt Ryt Bt piladen BOAS @ s bl R S B avers
Wef@éé?hﬁfbd%)ia pipefé PRYAJHICTahaxRnastabledGHIhaORe W& 1 mL),
give the title conﬁound (25 mg, 12% . The product was

endthecombineddrganic HysmwRvere oonokpizgted.nTisparde product was purified on

et et PR B P b Hagions: 0%

FZOALABkAheS (Rdciods 2RPBVANBIMAOREDRes (fractions 3,4), and 50%
1- Azabi cycl o[ 2. 2. 2] oct - 4-yl (di phenyl ) met hanol (130 I:rl%
&1QHo/hexarey (acsiongiabdta gvathedBle pommeund (312 mg, 51%). The product

1- 2-bro t ] et - 4- 1-di met hyl et hyl ) ben
W@%Eﬁ?@@eﬁﬁ%ﬁyﬁw(ﬁ%?@ CN / CHC13 (3 ni),
and the reaction was heated at 60 C for 96 h. The
reacti on was concentrated, and the crude product was

Vg sk onidethyBoi el p4-801 -Himbthyleipbbénzemict was dri ed

under high vacuumto give the title conp%nggQ n‘g

Pesplutiqnyiibrogrospaeiginade (3738 ma L4Ememl)in fonkhwas added
/ 7 i f.

AR A o RS B, 35 BN BicBlin DOM 2.5 L),

bﬁkildfeaxac(tidhpzae@&izréc?ﬁrgﬁdfr?lO-Iﬂmaﬁﬁosﬂl}a’;id)myﬁl-lo{\][@@,/2.- 2]

oct ane r e - - uor en e

drrihGieths Dk ony laieiglosexthano! DR THE, O ToSHRADN Y UG (1.5 mL)

a3 8co M bl Tind tho BidEP oo rdyon Qo Wi Wil

MEN) 1 hasl). dbeedadtiontvid wasaeppadnyvraped fthatumésing fizl, and stirred at

rifer 28R the et s HRRAO RO L R 4E 0 S b8 e with

(RFolBwiry: 1han] HRtidnaSCREGRE 0 T 3DREEIRAThd:AR tion 2),
heatoed g% 60 C for1 nlS h and tﬁ%nmrjt for 4 h. 1068\$%c(102n )

ahd SendEtenchexuks tfijctionr tagivedhe ttleicarhpoundy(@? :gk2%). The
separated via pi pettsf. The aqueous. | a]ﬁer was
esaduglovaseharacterizedays - HINBMR1 (490 W Hghig ¢Ielsec onbi ned
organic |ayers were concentrated. The crude product

was purified on a SPE cartridge (5 g

1-[2-({[4-(1,]1-dimethylethyl)phenylJmethyl}oxy)ethyl]-4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide

1-Azabicyclo[2.2.2]oct-4-yl(diphenyl)methanol (30 mg, 0.102 mmol) was added to a
solution of 1-{[(2-bromoethyl)oxy]methyl}-4-(1,1-dimethylethyl)benzene (25 mg,
0.143 mmol) in 2:3 CH3CN /CHClI; (3 mL), and the reaction was heated at 60 °C for 96

h. The reaction was concentrated, and the crude product was washed with EtOAc (3 x
1 mL). The product was dried under high vacuum to give the title compound (9 mg,
16%). LC/MS ESI Ry 2.28 min M" 484
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silica) eluting wwth the followng 10 nL fracti ons:
30% Et CAc/ hexanes (fractions 1,2), 50% Et OAc/ hexanes

woOhomabs@n 3), and 75% Et OAc/ hexanes (fracti onpPd)/use005/014386

give the title 15 conmpound (122 ny, 48% . The product

s ch erized b 400 MHz) i
ESmpn B chismaf o 48 SRy oo easDasdh e ety
1y i
PR Qs S 2 e ol ) [
tri phenyl phosphl ne (510 ng, 1.53 nEquiv, Fluka) in DCM
(2 L ndth rlacion pas stirred at rt for 10

E{Hywn@ %mﬁm to 0%t 1Y) 1 S6het) haR alidddANATY 3Pmg LT Smﬁmhdl 95% in

nm.) was added to the reaction,_and the

(3amé<)h bt (Bypmsomethnl et uarabenzere @dkf Lo ha/mmeRywas
. L TS S

fre@férrinowasrehttidretubée withraddigilonal HElE(meI)r (BigeNI $59mg, 0.15
with the follown tlons

%L;Léf%%%e' g he Seien eREMHBANES *Criond? ol 310 Tafa 4 b
T 6k ey et Ly

Eme id;ﬁeNNRa&é;O@asl\Hzﬂ)acted v@M@Ad:’;(él X/‘Dnﬁ.(l)()ﬁidlﬂhd Fdmbined organic
CT/ US2005/ 01438 . .
ey VPR Vqre aomeats?tsgh hy pyae PIdRsiogs RrHipd)ons SRE erBidpe &7 8

Rie él&tff@m thé féno%gmoqm Getichst 20% FAOAYRREndAN(BALERS 1,2),
-Azabl cycl o] 2. 0 di phenélﬁ) nmet hanol (30

GO%GﬂOm%e)iams(fra@t@tanB)t an 75%} QAL Hexafes (fractlon 4) tO gl%e the title

1-{[ (2-bronoeth I% ]msthyl} 4f|uorobenz n(t):; )

eomp@me{E3 mgn4 @@éwtmféal(asteﬁzs by NMB (400 MHz) in
él on was heated at 60 C for 96 h. The reaction

was éoncentrated, and the crude product was washed

with EtOQAc (3 x 1 nmL). The product was dried under

hi gh vacuumto gi ve the titl e conmpound (9 ny, 16%.

Gl (% BN porddénzefle Exanpl e 78:

Priogﬁr atoi%@m%’i‘%ﬁﬁcéﬂﬁlfﬁgtmﬁl% &X%W in DEM (2.5 mL) was added
H‘ﬁé%oabhﬁd k@ﬁ}ﬁﬁyiph e (Ei(in@z 05B M@w | F1{1Ra) 3n DICM (2BenL),

brom de. 2-{ - chI orophenyl net hy /03 et hanol
End]?ﬂeemtlgny\@slstn(r@d agtfoxi1 0 ming Arn?ﬁiut}owf adfred to NaH

PR o Iy i ko 0, B bR TR (Timr) yag added
ﬂﬁ@l@ deaction, and the residual alcohol was transferred with additional DCM (1.5 mL).

The reaction vial was capped, wrapped in aluminum foil, and stirred at rt for 20 h. The

reaction was filtered through a SPE cartridge (5 g silica) eluting with the following 10
mL fractions: DCM (fraction 1), 30% EtOAc/hexanes (fraction 2), and 50%
EtOAc/hexanes (fraction 3) to give the title compound (80 mg, 48%). The product was

characterized by 1H NMR (400 MHz) in CDClI3.
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to the reaction, and the residual |
- (brononet hyl ) - 4- chl or obenzene was transferred to the

woeearstioonst ube with additional THE (1 ni). (BupPdMUSE®S/014386

ng, 0. 15 nmol ) was then added, and the reaction was

%@m&gfgﬁgoﬁgﬁzﬁc%g%ﬁomlype aqueous 20 Iayer was

éxtracted wih EXOAC (I x 1 nL), and the conbi ned
dr@mhmyclc@érZQOMFﬂ(dlphﬂwé)meﬂmaUG 0Thg Ocmdmnpl)owcadded toa

APRABE R P R R Bo R ahr beugmelBhaten Iy 4R Bmol i

(Zf'LT @FECNV@H@I&)E mlf)o%qd frk Qe BE A8 BSatéd 41900t IOFfdr 9% h. AHE reaction

75% Et QAc/ hexanes (fractlon 4) to give the title

vavsoneratrated oandthe oy profnet wasmaﬁthed wath BBt dad The
H NVR )
Plod e MR et by PRy B e iesamanad (g, 16%). LOMS

B B 1089 @in M laggnosucci ni mide (272 ng, 1.53 mmol) in
DCM (2.5 nL) was added to resin-bound

tri phenyl phosphi ne (510 ng, 1.53 rrEqU| v, Fluka) i n DCM

. r [
%‘—3%413—:‘—%)@ gg&%&gﬂﬂ gf l-és-?ﬁ%f?@%l %L t?‘?ﬂé%’ﬁy lﬁ xy}
ghydosy (dipRéhylin etby 1P lazonidbjicyiclo [IDQM] oiclaf:e biomides added
to the reaction, and the residual al cohol was
transferred with additional DCM (1.5 nL). 55 WO
%0 4 4.5 e,l,:’ HH386 The reaction vial was
algmnumfoil, and stirred at rt
ﬂ?tblnylﬁ& g']yco'l'lﬁ@;084= Hﬂ,cﬂISGnmNh)SVéﬂ ddded tdNaH (3%1gig, h.5BRENO], 95% in

00 i LR Ta o e FP e - To it Gl et ol was added

(t(ﬁ f1RGEABBN 2and tBOFbsRIYD F (@Gﬁfoﬁﬁﬂﬁgﬁ&cﬁof(ﬂﬁhk&ﬁ was thasferred to

give the title conpound The product was

5ha:ﬂ¢a¢tmmteb¢ Wéh ad@'ltlﬂnall R0 12180) (\B@)NI (155019@,1(3 15 mmol) was then
39% %@ﬁ;’e ek 3\@8 @ﬁé@"aﬁq eny¢ @iy thyn ot for 4 b H0 (2 mL)

@ﬁ@ Bi@At ¢y 61l [V\?er@acﬁiedcérﬂrtﬁe biyer¥i wide separated via pipette. The aqueous
1- Azabi cycl of 2. 1(di phenyl ) met hanol (30

iy o A e BHOGE (% 4 IS BTGP BTOITGR ovganic Tayers were

boh b RaRECTRE LML bLIBR W 61 @ DRGNS 2 (36 eluing

dtcthe Gollomdsg he aileftadionsB 0% EoDASMhekaned (feactieas ,QQrSO%
was c ncentr t ed, S;Ed thﬁf crude product was washe
GS

\ﬁt@ﬁc aC)'EIOQ 3 Et %g{é@@pe cgplp g)jtotg%eeqhe title
poun dEQﬁ 4g$/ \5 € Tiler:] %rotdlugtl Was ChAPActe nzecq %3? 114[ NPIR &%(@MHZ) in

CDC13.

1-{[(2-bromoethyl)oxy]methyl}-4-chlorobenzene

A solution of N-bromosuccinimide (272 mg, 1.53 mmol) in DCM (2.5 mL) was added
to resin-bound triphenylphosphine (510 mg, 1.53 mEquiv, Fluka) in DCM (2.5 mL),
and the reaction was stirred at rt for 10 min. A solution of 2-{[(4-
chlorophenyl)methyl]oxy}ethanol (129 mg, 0.691 mmol) in DCM (1.5 mL) was added
to the reaction, and the residual alcohol was transferred with additional DCM (1.5 mL).
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LCMS ESI RT 2.09 mn M+ 462 15 Exanple 79:
Preparati on of

wo20@B1p§ 4 - br omophenyl ) net hyl ] oxy} et hyl ) - 4- PCT/US2005/014386
[ hydr oxy(di phenyl ) nmet hyl ] - 1- azoni abi cycl o[ 2. 2. 2] oct ane

ide. .2- 4-b h | t.hvl -
BirFedii ikt O BImAET s ALERb O kb SRR A A 20 b The
fed@idMOwaslfilte MBdughITRE Cartrige X5 igRilidaleliBngriajth the following 10
1- Br ono- 4-l§br onomet h)é/)l ) bgznzene 370 , 1.5 mmol % &/as
abideagtionss PEM (feagtion dh 30¥nBtQAebemapsydegction 2), and 50%

FESET LT BRSPSk SR v
ey PIINBE it ns he et on e

m.) 25 and EtOAc (2 nL) were added, and the |ayers
were separated via pli pette.l Th 2a}queoqs | ayer was

or gani.c 15,08l & }%ocllr,lecentrated. The crude product

L et tridge (5 g silica) eluting
vipAbicheof20 b pei-0g1Edhehylfmehatd (30 m300o B2 Andlhemsaadied to a
(fractions 1,2), 50% Et OAc/ hexanes %f@r act i 06{1 3) %gd .
sedbuti et A { [§2hrmmeestingloxaimeshyld y4-sh ogbgazeps 63 mej & 14pmmol) in

{ 9 0 - nr har [ :
G 067 Ry Hthe AR SRR 68 GURTAEH FEheaction
Wed ¢doo2nediéd) bAd 8 crude product was washed with EtOAc (3 x 1 mL). The
1- br ono- 4- {1 ( 2- br qnoet hyl [methyl /Db 0
oA e VAT dél{ﬁdgené?rdﬁﬁ it ‘@ﬁ%?ﬁe ﬁ@%lqéen %?d?‘% 35340)-
PEN t i n-bound
tri pﬁ?r?élﬁgiﬁ%%p m@(dlg%o ng, risgg m%ggi v, Fluka) in DCM
(2.5 m), and the reaction was stirred at rt for 10

i n. olytion of 2

 Poonatadm S5Vl heymennemshmetty iew siishy* o
Wesﬁlr_ 6ﬂy(§iﬂﬂle}1y12&;étmpf-tazoﬁiﬁbic§zao[mg}dcmm wothidde
| al coho

dual was transferred with additional DCM
(1.5 nm). The reaction vial was capped, wapped in
[ umi num foi |l . and,Sti,r eglat rt for 20 h. The
% rglopRaR e %gh a SPE cartridge (5 g
%Eﬂ'zlﬂ&é)glﬁoy(d.m Wi} D5tRaol) dak @diieito 10aH (88 thpak52 amsol, 95% in
fraction 1), 30% Et QAc/ hexanes (fraction

2), d
SO IIECOAL) h o4 (remBomeiy Dporsig (1D T -4 fip) wes added

ﬁostﬁg '%F%Eﬁﬁ& ?’%8 Mﬁ?@lg -@é%fg{-%ﬁldﬁltmﬁ%fyl)b%%@ o8 R GErred to

the reaction tube with additional THF (1 mL). (Bu)sNI (55 mg, 0.15 mmol) was then
added, and the reaction was heated at 60 °C for 18 h and then rt for 4 h. H>O (2 mL)
and EtOAc (2 mL) were added, and the layers were separated via pipette. The aqueous
layer was extracted with EtOAc (1 x 1 mL), and the combined organic layers were
concentrated. The crude product was purified on a SPE cartridge (5 g silica) eluting
with the following 10 mL fractions: 30% EtOAc/hexanes (fractions 1,2), 50%
EtOAc/hexanes (fraction 3), and 75% EtOAc/hexanes (fraction 4) to give the title

compound (139 mg, 40%). The product was characterized by 1 NMR (400 MHz) in
CDCl3.
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1-(2-{[ (4-Dbronmophenyi nethyl Joxy
et hyl ) - 4-[ hydr oxy(di phenyl ) et hyl|-1- azoni abi cycl o

woO20/102148ct ane brom de 15 PCT/US2005/014386
1- Azablcyclo[z 2. 2]oct 4-yl (di phenyl ) nmet hanol (30 ng,
- 0. d

sol ution of
REEhyl } benzene (42 ny,

a ébﬁﬁloﬂ’i‘m W—bfoﬂms&e&mﬁi@%{?ﬁ f(33mfﬂel inPCML(DS mL) was added

reacti on was heat ed C for 96 h. The reacti on

mgsmdnwa«htmpheeyﬂpheﬂwmer(él(émgdé 58 mTélfuuva Rialen) i D6 (2.5 mL),

Et OA x.1 The prad d und
mcgﬂema% Sl ehdP o QoMb A G o 520p
nk@/h&@dﬁﬁéth?ﬂ_o@-} Bthaid1 N1 Mrm206.66X afdIRiBOCM (1.5 mL) was added

Preparation o

o the rqcian. epd espiesidyalaiestinl wpitgséarred withiadditional DCM (1.5 mL).
EE%{ léﬁ:?gtx%ff %lﬁf\%gsn é/%n;t\%ﬁ:}lfd#n%? nﬁ f%}icém% sItx?‘rea aglt for 20 h. The

fea):@@’erH@ﬁHMjed Beta@id SPE bmﬁiﬂgéyﬂsgns&h@) whming GAtH0B4 fotlowing 10
mol ) was added to NaH (38 1.52 nmol., 95% i n
mh &athnsr@ca\é (iwactiond)( 3% E%%ﬁfﬁmrﬁe Hzastiop 2)-12ad (SQ%

r esi c{h é’faﬁl‘gpt ar“"g?r‘g ,-,Zﬁ’ﬁ@% Lgr}?ztfgnm?tn{ %ﬁ‘ﬁ& S\gnmg ?ﬁ@} e epéoduct was

%Par&df@nzeﬂ%gc HNMR Z?u?@@@l onal THE (1 nl).
Bu) 4N ny, nmol ) was then 30 added, and the

reacti on was heated at 60 Cfor 18 h and then rt for 4

104, (1 X | rrL) andthe corrblned
%mzc@g;%;m,ane Fighg, (1 x | ),

E’@%a?ﬁ?{@l@ﬁl @IW-yl@mﬂmﬁm}Dmﬂﬁdol (’5 beng; OUG2 nnmo]d weis addesl to a
Eolutionsth bbromep-TalT @‘E%&'&%ﬁﬁﬂéﬁ i e e g 145 maioD in
g&wﬁ%%@%@g 2 ] @’dﬁh%@hﬁ%@ﬁee&éd ﬁ%”@" ?or%‘ﬂ The reaction

ractions 5-7), and
Eta@éoﬂd&abrata@san@ﬂhamﬂdmproﬁ)wttmasgwaseed mthtEtOIA@ (8 anfpodipdThe

RaoRur s G Bt e BednBeprppyed (S ey 2
Lgﬁng;jgltmimﬁmeg,hgo(,on of N-bronosuccini mde (272
3 mmol ) DCM (2.5 nL) was added to

reS|n bound trlphenylphosphlne (510 ny, 1.53 nEquiv,

Reile b PR Tt AR 55 i

{wﬂmxy@@ceﬂ%/?m&mn{ Mz},mbi@elo'{z 2Rfoct ke B mide.536

4-{[(2-hvdroxyethyl) oxy]methyl}benzonitrile
Ethylene glycol (0.084 mL, 1.5 mmol) was added to NaH (38 mg, 1.52 mmol, 95% in
oil) in THF (3 mL). 4-(Bromomethyl)benzonitrile (290 mg, 1.5 mmol) was added to

the reaction, and the residual 4-(bromomethyl)benzonitrile was transferred to the
reaction tube with additional THF (1 mL). (Bu)sNI (55 mg, 0.15 mmol) was then
added, and the reaction was heated at 60 °C for 18 h and then rt for 4 h. H,O (2 mL)
and EtOAc (2 mL) were added, and the layers were separated via pipette. The aqueous
layer was extracted with EtOAc (1 x 1 mL), and the combined organic layers were
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added to the reaction, and the residual al cohol was
transferred with additional DCM (1.5 nL). The

woeearstioonasvi al was capped, w apped in al um nunmp€woius2005/014386

and stirred at rt for 20 h. The reaction was flltered

Loeeaied B bteS S hash ph AP te Sl uing
Gifed ﬁﬁé@z‘i}?gsld ﬁlLaﬁatc'tl@ﬂs Z) E@Aé‘/ﬁey@ﬁ% EONeHEXRBES,

(fraction 3) to give the title conpound (60 ny, 479

Et(éAc/beMQﬂframagna:}xé} é@V«eEﬁOzAéthnqs-(anF@r(SzﬁO@ g Y5%0n
OB e (Rp SN e B i Sopabg (3 e e et ves

AR %IW%'%‘%W 4Pk phonyl ) mothanol (30

Ob;%f;)zge )h@t% ggggmm,e sol ution of

e yl' tbenzonitrile (34
IA sfblh’.%lomuﬁ anomozu®1mmimm3 533nmio)),in t(Bé mL) was added

kaerieRa BapheadaneRE e ULy bace e HHER RPN (25 ),

ELdME réadtisn %vagbﬁrrequ-t RirQdugh. Avasutiti @di-giegler  hi gh
vacuumto give the title coggpound 40 749 .

LC/ MS
oy ahyiy heaoniats (B gD 636 Tuely bR (6 mp was

RO ARSNGB RV LA il Fsnmemrd i o from

8105 mhﬁ ﬁ’f%délfion vi&@wash capped, wrapped in alummum foil, and stirred at rt for
“napht hal en )oy7et hanol €
B B e et e o B e B i e
)30% t d
W&llﬁm{%?@fﬁ%h?@%ﬁ U Pady 20pe ElORshergps (fapson 2),an

80MeRtOtAR/hexBnedOir 2t 3)ad give tEﬁfﬂiBﬁﬁpkﬁirﬂ.‘(@@ 8%, 4T%e The

reaction, and the residual ‘Sbr ormrretmy:I ) napht hal ene

pasluctrassheracttizedby HH NVRAS0) MHEUBEREBh addi ti onal
THE (1 nmL). (Eu)4Nl (55 ng, 0.15 mml) was then
added, and the reaction was heated at 60 C for 18 h

2 @Qﬁ Ba %&Qéegﬁllzrﬁetﬂ]ylg%etfwﬁé gg@dr%@?g% %ﬁgg;&e%hg%)z mer e

aauﬁm@cﬁammcmbmmzdact ed with EtOQAc (1 x 1 nl),
e e T
S e ot oy Bt RSl e e 1o 23

CH; 6DV CHE1:3B, mB)) dndﬂ%ranﬁ&nMas ﬂaaateé a 60 A farde M)Thecreactlon was

ive the title c
Cetlr e oD OTHE R 08! AP AS 18 < BES e product
was dried under high vacuum to give the tltle compound (40 mg, 74%). LC/MS ESI R
1.82 min M" 453

Example 81: Preparation of 4-[hydroxy(diphenyl)methyl]-1-{2-[(2-
naphthalenylmethyl)oxy]ethyl}-1-azoniabicyclo[2.2.2]octane bromide.

2-[(2-naphthalenylmethyl)oxy]ethanol
Ethylene glycol (0.084 mL, 1.5 mmol) was added to NaH (38 mg, 1.52 mmol, 95% in

oil) in THF (3 mL). 2-(Bromomethyl)naphthalene (330 mg, 1.5 mmol) was added to
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10 CDC13. 2-(f12-Dbronoethyl)oxyJnet hyl } napht hal ene A
sol ution of N-bronobsuccinimde (272 ng, 1.53 mmol) in

wOehMs(1B4@s5 L) was added to resin-bound PCT/US2005/014386

tri phenyl phosphi ne (510 ng, 1.53 nEquiv, Fluka) in DCM

5, and. d
e obargin oS oG reh Ryt M byl io i
fchOdord®ibe Qnﬂ%%di%ﬁbl)THF (PQIA)( @B@)mt)(sy\@fg 8d9esnbl) wak fign

reaction, and the resid was transferred

added, adthe reantion mmhqaie@tré@fc forrih& hrapd thanghiogidd) Meld (2 mL)

PR Y APRSBgRh T Ok b IR PP s
Fagélt Whlg@ratcfed Qvith Ema«) (fle& UkdInGand thh c&thﬁmfe@ bfgammeyewwere
nmL fractions: raction 1), 30% Et QAc/ hexanes

gancariratemh Elye cm%p@d%t vEsOrEilied 0B RSP | gartaider 6he gilicpreluting

G AL A SETRRH S PP IR PSS, 9

Etdm/ﬁémyi (:ﬁaatiem $), afi@ 75Yd BtOld/I2exfa - (fraptidré)l te pisterthe tisle

| )oxyJethyl }-1- 25 azoni abic clo[2.2.2Joctane brom de
dongainidye1 mg233262] Bt prédydt (veisphemyle)inet lbnaﬁld INNIBa 4@ MHz) in
gDﬁ{Z nmmol ) was added to a solution of

Z14'8:2- br onoet hyl ) oxy] met hyl } napht hal ene (38 ngy, 0.143
mol) in 2:3 CH3CN CHC13 (3 nL), and the reaction was
heated at 60 C for 96 h. The reaction was

2QVCHvndeRe]) oBftethBngihiderr oduct was washed with

MW%);\@%W@QSﬁ@mw r%ﬁ%&;ﬁ?ﬁ% fin i “Qﬁ%mﬁ §2s added

Pl O, s S SHIB  .5 )

and me{r@a(cﬁeﬁ Wae smmktbaty‘t fordOlnyin] exshetion2-](24-

T DT T

?Iet}%c@i%ﬁ QJdYtﬁé’fesfdQlallalEﬂhol ad %aﬁgf&lréd WRR a@dﬁﬂ@ﬁalmﬂf{h" 5mL).
, 95%1n oil) in THE (5

Th¢ Braommhyas) ca@ped mp&imlnn@hmn(lmniallr@d s11rr¢é apwdp)20 h. The

RtV DSt Gpnat Shl SR s s i ey Dt fqtlowing 10

HE) friRic8s:apdRd (fratidn NS 00RBED Ac/MEX feS ERREiBH Y il 30%
E ette. The aqueous |ayer was extracted with Et CAc

Ac/hexangs (fmaom Rktocgivibthedillecogmared (Hyag.st3ke) elhe product was
characterized by 1H NMR (400 MHz) in CDCl3.

4-[hydroxy(diphenyl) methyl]-1-{2-[(2-naphthalenylmethyl) oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide

1-Azabicyclo[2.2.2]oct-4-yl(diphenyl)methanol (30 mg, 0.102 mmol) was added to a
solution of 2-{[(2-bromoethyl)oxy]methyl }naphthalene (38 mg, 0.143 mmol) in 2:3
CH3CN/CHCI; (3 mL), and the reaction was heated at 60 °C for 96 h. The reaction was

concentrated, and the crude product was washed with EtOAc (3 x 1 mL). The product
was dried under high vacuum to give the title compound (48.1 mg, 84%). LC/MS ESI
Ry 2.04 min M" 478
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10 washed with saturated NaCl (1 x 2 nL), dried
(Na2S®™4), and concentrated. The crude product was

wouoisiioedson a SPE cartridge (5 g silica) el utPaguseioso14386

the followng 10 nL fractions: 30% Et OAc/ hexanes

Eaaale Sl peipakaaon o GLENG IR PGop DRRARURy foew 52
dighéy l?léﬁﬂlf’}_}zﬁ-%enﬁbﬁyclﬁ [RZlDctai@SDromide.

characterlzed NVMR (400 MHz) in CDC13. 15 1-{f
(2- bronnethyl)oy]nethyll-B fl uor obenzene

; sSuccin 0.820 mmpl ) was added to
o ”’peﬁll‘() & E%Zhl ne (274 ng, 0.822 nEquiv,

Et oyl @.{ HI31. fdm@lbgummxduammm](mmg lashmmd)l 95% in

0.411 muol ) in The reac
i VHE G568 o b (quoraeﬂp@ﬁoﬂuqrp R0 b8 SRoD) was
L
SR S8, FREISHARD, by ol By 5 88 Ju0 @ b
SiOAc @ md)) weragldstl} andtthe layémIW@wsemraté):l wik pipediet Thﬂ gqueous

bgon PR AMLSEAGEUT bHIIS) ARG FBORRG offapicylaydt were
%%%%%Rga a@ﬁm@(@ x 2H1E dﬁ%@gNQﬁS@@saﬁd"@fn@&{tﬁa"té@ €fhe crude

ﬁro@ﬁct(v{/a(s%nfriﬂéﬂ TOQQJB?B/J: 61(5 F silica) elutmg with the following 10 mL
oxylethyl)-4-[h droxy&dlphen net h -1-
ﬁg@mnab%/ @ (ﬂt@ﬁg XaNeH ﬂr@m@ng i Y& tOAc/hexanes (fraction 3), and

354538 AhE BallBh o e BREShMIENEE md, 930439 The
éf@%ﬁgﬁm%‘?ﬁpﬁ&%o '3 creéllﬁ}) %ﬁc@?ﬁ%l)}zegﬁd(t? Eem‘;'

reacti on was heated at 60 C for 3 days. The reaction
was concentrat ed under reduced pressure, and the crude

el uszoos 01 . |
“hromosuceinim &gr ér\# yaégﬁum {313(;\%5 Zﬁaﬁb)r%snﬁggmg{ oduct
ﬁqméﬁylpﬂos(pﬁﬁler(gﬂ ﬁfg,/o) 822@%1\E$ﬂu1d3]'aﬂd PH[Gin M- 446

npl e 83: Preparation

ﬂuPWb@WQﬂhﬁﬂmﬂ@m ﬁzﬂ g 0.451 pmolyist PEM (4 mE). The reaction
Qﬂ? WAL ?éalf%i MX}I%}IEM ?@% ﬁiuﬁn%u?m foif, ]anﬁ %B%ﬁ at rt for

) oxyl et harol
¢’oilha I’[;hé ir€acéomn tvak ﬁdxéredlthﬂdaglp a SBELmrtadgm(Sf g)mhca)aedntd}g wA#Ohe

ar,. Bi,o- Rad SCX
following 10 mL actlro%gl BCM (fraction 1), 30% EtOAc/hexanes (fraction 2), and

50% EtOAc/hexanes (fraction 3) to give the title compound (75 mg, 78%). The
product was characterized by 1H NMR (400 MHz) in CDCl3.

1-(2-{](3-fluorophenyl)methyl]oxy}ethyl)-4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide

1-Azabicyclo[2.2.2]oct-4-yl(diphenyl)methanol (94 mg, 0.321 mmol) was added to a

solution of 1-{[(2-bromoethyl)oxy]methyl}-3-fluorobenzene (75 mg, 0.321 mmol) in
2:3 CH3CN/CHCI3 (4 mL), and the reaction was heated at 60 °C for 3 days. The

reaction was concentrated under reduced pressure, and the crude product was washed
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(anal ytical grade, 5.1 neq/g, AG 50W X8) was added to

N-met hyl styrene (0.5 ni, 10 3.85 mmol) and et hyl ene
wghyisal4748. 21 L, 3.85 mmol ), and the reacti onPE®AIS2005/014386

stirred at rt for 5 days. The reaction m xture was

L5 i B B R G R Rt L0y o
E5EPSUIIRsBRES 3094)2Ci0/RIRSEST 1) 1.95 3BRAVE 4WC/ hexanes

(fractions ’4), "and 50% Et OAc/ hexanes (fractions 5, 6)
to give the title conpound (30 5 rTg, 4% for both

M\A:ET%%P@%%&?W% OXy lpl‘;J1 ey e ﬁ}q] qy{zlﬁl-meﬂlym-

hﬁeﬁy‘l@tb@l)@ﬁﬂ%iﬂﬂ}’ 1-%%Uﬂ1aﬁrc5‘%g2%2 2ldevdneinoanae

bronmosuccini mde (119 ny, nmol ) was added to
reS|n bound trlphenylphosphlne (222 ng, 0.666 nEquiv,

a n - p 0 phenyl et hyl ) oxy] et hanol
")eﬂ? 9 Ll%th Bx et (4 m.). The reaction vial

m&talﬁﬁadnﬁduwotf hltl&?er'ﬁafoh&ﬁc kulfigde acfy, Hy® apB&dRad SCX resin
al um num f oi | and shaken at rt fo

fanabsticak eraess Sl med/eedGriVuEh V@S@ﬁ@%@r@ﬂﬁﬁﬂsfwng (0.5 mL,
?)éllé/le(h?d)g%a 'é‘cl&%n‘é"gy?%# %ﬁ# hg\ggg%go%af r ac]tn% %%%‘%WS sgmed atrt

5% ddys ORhe nexctoemixtireagds loaded)diteotly brte at IRE tartridee (10 g silica)

gﬁg&gu gﬂ 3@’8%‘?{%{; &p,pglﬁ ir@gr Odu;f (S%Ifiiaééé%fxanes (fractions 1,2),

Sodd ey Qomdxgdh &r(?ﬂayﬂlons 3 4) and 50% EtOAc/hexanes (fractions 5,6) to give the
methyl I -1-{2-](1-nmeth f phenyl et hyl ) oxyl et hyl | - 1-
titlo nompoundo(36[52n,.4%0)) bafﬂllewbdkbwhs:le he product was characterized by

é Azabi ¢ ClMé 2. 2] oct-4-yl (di phenyl ) met hanol (41 ny,
‘iﬂcﬁé@ﬁo a 30 solution of {

1- [(2 bronnethyl)oxy] 1- et hyl et hyl ) benzene (34 ng,
0.14 nmmol) in 2:3 CH3CN CHC13 (3 nlL), and the

r{ﬁ-%@-b}%ﬂzo%l %B%gtﬁgze@le%'l Behne3 days. The reaction
Wwas concentr under reduced pressure, and the crude
pllodosucdas mides(l ¢ 8 nve, 01666 minel) 268 add@Utp48sin-bound
014 E T
SRS BROTHALES (30 ot 0 SeeEamr- Sune rad 2RO EEREET: ot or y
t

gﬁ’ Ao 1dtMd C}J@@t o% T(_)t Igg,gmg yﬁ]_-z %ﬁﬁ)li i E@ngrﬁapy Mphe( r%_ﬁcti& vial was
svaéq@hwah aJ@ﬂQﬂ-lme{l bt Morgiediip nbmynymépﬂmn]dshal{e@at 1t for 17 h.
e RReNbIEL O LA LY brk BRRBLAE SUALS LA APt Mlowing
10 Adabrheiis 0 DM (Bh&iir B; ¥0% dHtoheMekanes tifranion 2) Carld20%

068 mmo
%tOAc/hexanes (fI‘E)lCtIOIl 3) to give the title compound (34 mg, 42%). The product was

characterized by 1H NMR (400 MHZ) in CDCl3.

4-Thydroxy(divhenyl)methyl]-1-{2-[(1-methyl-1-phenylethyl)oxy]ethyl}-1-
azoniabz'cyclq[ 2.2.2]octane bromide

1-Azabicyclo[2.2.2]oct-4-yl(diphenyl)methanol (41 mg, 0.14 mmol) was added to a

solution of {1-[(2-bromoethyl)oxy]-1-methylethyl}benzene (34 mg, 0.14 mmol) in 2:3
CH3CN/CHCI; (3 mL), and the reaction was heated at 60 °C for 3 days. The reaction

was concentrated under reduced pressure, and the crude product was washed with
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was diluted in CHC13 (1.8 nL) and dispensed directly
into a 1 dramvial containing 2- 10 bronoet hyl

wohesylosas hyl ether (0.022 g, 0.102 mmol ). CH3eNT(U$205/014386

m.) was added; the-vi-al was fitted with a stirring bar

BT LTI CSRTR U5 T SRR PMISO R slinad

;%@%ér@tror}r Hmmlm%uﬁtmy !o Véi)ﬂhé)tltlelcﬁh@oﬂn@@SMﬁg,mY/B)e EC/MS
e and concentrated er Nitrogen. The crude

E$b&u209wa9hdcéﬂiected on a pol ypropyl ene tube frit.
Excess brom de was renoved by washing the 15 crude
product with EtOQAc (5 x 2 nL) and Hexane (5 x 2 nL).

Eta;ﬁnﬁrecsiu CRrepasatidiest 4- nyldedxy(ﬂﬁﬂllénylaﬁum}ﬂl]t-l)-{m-l ve the
e conpound go 008 g, 23.89 B: Tq a
thmlmﬁthyﬂ)oxy]e hyl}- 1-azoniabicyclo[2.2 2]octane bromlde

1-azabi cycl o[ 2. 2. 2] oct - 4-yl (di phenyl ) net hanol (3.30 g,
11.2 mmol ) in 2 CH3CN / 3 CHC13 (200 nL) was added
Rreflicanoet hiyAzgtieyutd[aeX. 2ptt-4-2l{diphéed)nfZhaibl (., 02(!4g,60 068 mmol)

The sol ution SSI re 0.C faor, 16
Fan et TGTClo0H CHLY 3AR BEFG8 Aesth e P &asy el coaining 2-

angﬁt‘é ﬁ@[ %ﬁé;%rpe %Qgt arlz®bvve 't o St@?‘g)t?%rcﬁlglcﬁggs 281%” as added;
thie vied wed fittet evltheassﬂmhgl bar amdlcaﬂpadasﬂteakmOu pvas rstlm@hd heated at
éQl)té f(gr}zf ﬁhghg g%hg ao g)g%ielt 'werr«gj grmq ct?a%&eﬂ?ezng% 8F st1rr1ng bar)

fnﬁ?ﬁtﬂo?};brWe&oﬁﬁg Rhi dofEbntated ket I\ﬁt@og@ﬂ UTTBe @fud uct was
(-20 L) and filtered. Water (75 nL) was then adde

enilictet eonr @ pollypiopylens mhw@tm@(ch@dtr@@@t wasremagietl by washing the

b k st Q Aft

ShSSrbef HRBORE 13 Tl HFEGER K3 T2 s e
ARdBlinde? Padtitin BnGvethe Ede b@m@ouﬁtb(@tnﬂmgqszejs(y@t 45 C for

16 hours to give the title conpound (2.47 g, 43.3%.

El-MS mz 428(M¥) Rt (1.90 nmin) 1H NVR (DVBO-d6) 8

frefod B: 1 soly e LAl B2t oot 9 Rigtnd pedihol .30

JEZ ndhol) & BEHAN /ZHCHEFA20D mL)6223\WBd20 25k drBdathil phenylmethyl
PCT/ US2005/ 014386 2. 01’ (t, 6H, J=7.2); Elenental

étﬁé&l (233' 15mf, C?‘Q&"ﬁﬂl’ﬂ@? Brie @lutl’d)n Whs stiaded it 60 €4, fob 86 EOIhe reaction
found,  68. 28, 68, 2.73. The follown

mamlgtdqwn tPaiobe tempEtEBITY m@b%m@antaaé@cb rOHY @90 ) was added
%rtge SolT teI rhf;( e W?is aﬁox’t:fé((?{gjgtﬁ f(§4l ﬁ@ﬁ%&l AiterH] Tl@re%ltlng

solid was taken up in MeOH (125 mL) and heated to 60 °C. The solution was filtered
hot, and then cooled back to room temperature. The reaction was concentrated to a low
volume of MeOH (~20 mL) and filtered. Water (75 mL) was then added and the
resulting mixture was heated at 55 °C with brisk stirring for 40 min. After cooling to
room temperature, the solid was filtered off, washed with water (20 mL) and dried in a
vacuum oven at 45 °C for 16 hours to give the title compound (2.47 g, 43.3%). EI-MS
m/z 428(M*) Rt (1.90 min) IH NMR (DMSO-dg) § 7.56 (d, 4H, J=1.2), 7.28 (m, 11H),

5.95 (s, 1H), 4.50 (s, 2H), 3.81 (d, 2H, J=4.0), 3.48 (¢, 6H, J=7.2), 3.38 (d, 2H, J=4.0),
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10 Table 1 Exanple RI M5 [M+t] Rt (mn) 85 384 1.64

86 434 1.97 87 0419 1.51 N OS88 F 468 2.02 FF O
wO6200568474577 Br 63 WD 2005/ 104745 PCT/ US2005/ 842288005/014386

90 414 1.84 O91 F F 468 1.96 92 402 1.68 F 93 Br/

o432 §ora0 it GsbEao BB oS, s,

6.74,2.75; found, 68.28, 6.68, 2.73.

The following examples in Table 1 were prepared according to the procedure outlined

5  in Example 84 method A.

10 Table 1

Example R1 MS [M+] R¢ (min)

85 @j 384 1.64

86 “\>< 434 1.97

\\

87 C\)\ 419 1.51
N@j

88 e 468 2.02
F &
F~ "0

89 I 463 1.77
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N 64 WD 2005/ 104745 PCT/ US2005/ 014386 100 402 1.63 F
101 453 1.92 C / \ C 102 F 416 1.87 103 409 1.60
wol20340448 2. 07 105 409 1.55 N 106 F- / | A4RPOTAISDDS/014386

F 107 P--"I1 420 1.78 F F 108 0 525 1.67 O 65 WO
200504745 PCTUS206065/014386— 109 C— 4251 547'147\? 184
1109,420 1.64 F F 111 0 1.67 F )
o
91 FXF 468 1.96
o
9?2 402 1.68
—~
93 463 1.82
Br~< :}Q/\
94 452 1.93
F
F
F
95 Q_j 402 1.55
F
926 F 452 1.97
F
F C :<
97 Q\/\X 418 2.00
98 \_f——/'\ 398 1.72
929 402 1.60
N j<
~ N




Exanpl e 112: Preparation of
1-[2-(1-benzofuran-2-yl)-2-oxoet hyl]-4-
wPhyadrioxms di phenyl ) met hyl ] - 1- azoni abi cycl o[ 2. 2r2Twst@se14386

brom de. 5
« 4 aAgalhl syl A9 9 91 ~An~t Al £ A nhanr -\ + |~ la¥al
[ LEAZ A U‘rL. . LJ ULl ’-I-"yl \ul—pllc Iyl }TICL IIGIIW UL
g, W75/ mol) was diluted id_ CHC13 (1.8 ni %d 1.63
di spensea directly F 1 dramvial contali n| ng h
1- (1- bengofuran- 2-yl onoet hanone (0; 027 g, 0.{112
mmol ) . APded CH3CN ( 1! , the vial was| fitted Wth
stirring({bar and capped> The reaction was| stirred anhd
heated—at—60—CFor—24—10-h—and—then—concentrated
un vagcuumto give a gdlid. This Yesi%g was 192
di ssol ved i n DVSOGH ed by prepar afory HPLC
(Wi thout|{ TFA) to give tdhestitle conpound| (0.022 g,
57.4% . LG/ M5 ESI RT.Y.98 mn, Mt 452 The| foll ow ng
exanpl es{in Table 2 Were prepared according to the
pt dureouttimed—15 T Exgnpte 112 O Riz{y Br 6
V\DUJZ%OSI 104745 PCT/ USZF005/ 01438 Table 2 4“‘? RIL 1.87
M [Mt] Rt (min) 113 N 437 1.96 1140441192 O N~
115 ci 0]525 2.11 6 / \ / \ 0488 2.31 117 /
\ 0482 .46 118 O 5 \' N~ 119 0] 462 2. 03
103 409 1.60
=~
104 : C : : 440 2.07
105 )@\)( 409 1.55
NZ
106 420 1.90
F‘Q—X
F
107 Q_X 420 1.78
F F
108 o 525 167
SaA0w
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10

15

120 O 442 1.95 67 WD 2005/104745 PCT/ US2005/ 014386
121\ ~0 429 1.33 0122 0534 1.92 NNOG

waéhtrsavs@asi ons 5 Ar Argon DCM Di chl or onret hane PORRES2005/014386
Di et hyl f or mam de DMSO Di net hyl sul f oxi de El/ ESI

HDL O 1Lk ~b ot B -

—

Eectrospray—t+ontzZatton—10—HPECHgh—pressure—fiat
chrm%t oEra{Jhy LC\Li q rt'ggraghy gDA I_4| Hi um 1.57
Di i soprogyl Am de AL 3 VR Nucl ear
magneti c [resonancg) 15 Rt=Retention tinme 1t room
tenperatyre SPE Solid phase extraction TEA

Tri ety 1m ne TFA Triftugroacetic acid 20 THE20 1.64
Tet r ahydr{of uran 68\ N 04745 PCT/ US2005/ 014386

Bl OLOG CAL EXANPLES The i biXory effects of
conpoundyg at the M3 mAChR of the present ijnvention
F
111 F ‘ 420 1.67

Example 112: Preparation of 1-[2-(1-benzofuran-2-yl)-2-oxoethyl]-4-
[hydroxy(diphenyl)methyl]-1-azoniabicyclo[2.2.2]octane bromide.

1-azabicyclo[2.2.2]oct-4-yl(diphenyl)methanol (0.022 g, 0.075 mmol) was diluted in
CHCl3 (1.8 mL) and dispensed directly into a 1 dram vial containing 1-(1-beﬁzofuran—
2-yl)-2-bromoethanone (0.027 g, 0.112 mmol). Added CH3CN (1.2 mL), the vial was
fitted with stirring bar and capped. The reaction was stirred and heated at 60 °C for 24
h and then concentrated under vacuum to give a white solid. This residue was
dissolved in DMSO and purified by preparatory HPLC (without TFA) to give the title
compound (0.022 g, 57.4%). LC/MS ESI Ry 1.98 min, M 452

The following examples in Table 2 were prepared according to the procedure outlined

in Example 112.

OH

+
Br O
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are determned by the followng in vitro and in vivo

functi onal

assays:

5 Anal ysi s of
weeespbens Acti vation by Cal ci um Mbi lization:

I nhi bition of

Stinmulation of mMAChRs expressed on CHO cells were

anal yzed by nonitoring

al, 1999.

Mol .

Phar macol .

receptor-activated cal ci um
nmobi |l i zation as previously described (H M Sarau et

SPab1627- 663) .

CHO cel |l s

PCT/US2005/014386

qtahlv expressing M3 mAChRs were 10 plated in 96 wel]
biEssmmel | / cl ear bott om Rhtes. After 18 tlo M8 [Mtlr s, R¢ (min)
pedia was! aspirated and replaced with 100 | of |oad
nedild3(EMEM wi t h Ear, 0.1 % R A |grad87BSA 1.96
Sigma, S. Louis ! | uo- 3- acetjoxynet hyl
ester fl uprescent dye (Fluo-3 AM Mol eculfar
Probes, Hugene, OR) /and Nncubated 1 hr at 37 C.  The
dye- cont aj ni ng nedi &\ s’then aspi rated, rlepl aced with
fresh nedi a (mﬁthout o 15 3 AND and cglls were
IﬂC IEUIUI T Tutes—at OT bﬂbllb were—t
A | 70 mnules dg, 4 192
in 100 | |of assay [atin (%lgna) 120
m\/INaCI,46n1\/IK 4 25 mM NaH CC3, 1.|0
mv  CaCl2, nNIqucose 20mv HEPES (jpH
4 —b5 *%—10-11-1 x—10-5 M- fingl
in #ﬁ% asjsay he plates verle i mdbatdd 211
for 10 20 m s hen pl aced intg a
f | uor escent Nat e r ader |(FLI PR
Mol ecul ar|] Probes) whegre the dye | oaded cel{l s were
exposed tlo excitatiog|light (488 nn) froma 6 watt
argon | asler. Cells were actlvated by addlrgfso | of
aceflyé chal ine (0 gprepared |in RigRf er 2.31
containing 0.1 ¢ 50 I /gec. Cal ciym
nobi | i zat|i on, i n cytosolic cal cijum
25 concentrati on, ange ijn 566 nm
em ssion |intensity. The change in  emssion intensitly
I's gyyecily relafed to cytpsqlic cglCiumlijevelgy Theg 5 46
emtted |fluorestenes fr 96/Mmel | s i § measured
si mul t anqously using 8 @ nera. | Data points
are coll gcted every second: [ a was |t hen
pl otting |[and anal yzed using G aphPad PRI $M sof t war €.
30 pps WO|2005/ T04745 PCT/ |§2005/ 014386 510 1.95
Met hacholji ne-i nduced bronghoconstriction { potency and
duration jof action N’/\\~¥,
Cl Ci
119 O 462 2.03
120 O 442 1.95
0"\~
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20

Ai rway responsiveness to nethacholine was determ ned
in awake, unrestrained Balb C mce (n = 6 each

wgnroewsap474Bar onetri ¢ pl et hysnogr aphy was used t BCTRE2005014386

enhanced pause (Penh), a unltless measure that has

th—t+he5 L,ura-nucc A ||vvu.y
res?%iance t hat ocr\r/Edun ng brgnchial challenge w tjh 1.33
nmet hacholline(2). M cSWeat ed with 50 | of
compound {( 0. 003- 10 se) in 50 1 of vehicle (109

DMSO) intranasally .n.) and were then pllaced in the

[=)

pl ey srmogr aphy chanber ® g ven anount of Ui Mg3g 1.92
followi ng drug administrftion (15 mn - 96 h). For

pot ency determ na 0sSe\response to{a given driug
h@?éuﬂfnents werle taken 15
adnmi ni sttation. For duratiagn

was 10 perforned,

mn follgmng i.n

of action determnation® neasurenents were taken

anywhere [from 15 min t@ 96 hours following i.n. drug

adm ni strjati on. Once ¢ e chanber, the nice were

al | owed tjo equili brat 10 mn before [taking a
gt for 5 mnutes. Mce were

t hen chal|l enged with an 15 aerosol of nethacholine

basel i ne [Penh neasurem
(10 ng/ M) for 2 mnutes. Penh was recorded
continuously for 7 mn starting at the inception of
t he net hachol i ne aerosol, and continuing for 5 mnutes
afterward. Data for each nouse were anal yzed and
plotted by using G aphPad PRI SM software. This
S all ows the determ nation of duration of
agtivity otA%kHe adm ni st ered conmpound. 20 The present
conpounds are useful for treating a variety of
iDAMcat i onsDichloedrethag: but not limted to
&§§% ratory- tract di sorders such as chronic
ruct i véPImFAyIr@amide  chronic bronchitis, asthma,
G C req&hg gg§ﬂﬁﬁp§§ructlon pul monary fi brosis,
pul monary enp and allergic rhinitis. 25
MﬂﬁﬁHrlnlclﬂsnﬁppuwlﬁadMEmlgand Bi ndi ng Assays

ligan ndi n s using 0.5 nM[3H - N- et hyl
?@% Iam ng(ﬁghmssgrpilqgl ﬁPIP?}Pﬁ%P NYs used to assess
qipdrng of Mysi@zhidhfo@apgoni sts to M, M, M3, M
and Mo nuscarini ¢ acetyl choline receptors In a

ddhel | pl dtithivmA¥isspyapipeAdsdear e pre- incubated with
rnegept or - cqnt ai ni nbrane for 30 mn at 4 C. Then
Q@gnwlso H%gﬁg Bﬁggp%gytest conpound are added and
INMgRbat ed afudle Mdpfomefedddahee (shaking) for 2 hours.
The beads are then spun down and counted using a

i nti || at iRptentionrdtes . 70

1t room temperature
SPE Solid phase extraction
TEA Triethylamine

TFA Trifluoroacetic acid
THF Tetrahydrofuran
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WD 2005/ 104745 PCT/ US2005/ 014386 Eval uation of
potency and duration of action in isolated guinea pig

woneshe&43r acheae were renoved from adul t mal epeamsedoy/ 014386

gui nea pigs (Charles River, Raleigh, NC 400-600

“grams) and pl aced i LA ﬂbﬁw ehs, seleit

sol ution. Conpositi H—t VJ’L]}’TL s (mMM: Nad

113.0, KC1 4.8, CaCl2 2.5, KH2PO4 1.2, 5 MgSO™4 1. 2,

NaHCG3 25. 0 and dextrose 11.0. which was gassed with i
95% 0Zthegghibtoyy edfeqtsraficamppwds aéthe:M@sz@gR of ikeeivesent invention
was . cl eanﬁf of afd er ent tlssue and (éggned | engt hwi se.

57 Heermned Wahelehonig ibyigeand i vivgdBnstpnaksstini nal
surface with a cotton-tipped applicator. Individual

strips were cut, approximately 2 cartilage rings in

vAmitlpsis aflﬂllnbnlpamﬂ Receptar aictikatior by €al¢‘iuﬂﬂ\’hhhzatmn

wat er - et ed bat hs ¢
Kr ebs m‘ﬁ%ﬁl%} o TBALOR SxPiase eaﬁi%@és%&s Vere@nalygedhpgenitoring
reée@eoroucﬁpat@& 84180 mbﬁlﬁﬁﬁﬁiﬁccﬁ ALABAd (B RASES al,

were recorded isonetrical ﬁevl\l/P OWs/ Acknowl edge
d&@% Melq Fheimacoh %yéﬁb%i)BlGHﬂ@eliﬁ/gawmxpmlm K3 @AChRs were

c.com_ run on Apple 4 conputers. The tissues
\néa:t@d @qffﬁ Velb blacle wallfedrar battom olatesn g fiee A8 to?t boury, sedia was

S0 BB R TS P SR AP B, 240, 1

it BSA (Signanst. hewls M6§ t88 4t M F16619 léchtbkﬁhbﬁm RedrifRdrescent
pul monary tissues were contracted with 10 uM car bachol

undifator dysEhiony AM,aIt/Iemular/\BHObhs, dgeorad OB and iedubnated d éir at 37° C

ntyaction.for data Si S, u
TR EbbBRy SRR T oA o R i S gthout Fluo-
3agel)] 44 dell§ drereliRCubaiidePdl AbdiMRss ¥rEy7e d. hedlls! wért tedrwahed 3
| east 30 m nutes before the start of the experinent.

snasand érsubated Sr-1enpwivsat 377 § és 10 rbofuissay udter (1% gelatin

RO R LA BREAEARY, Ao o, 0
KSR LT AT GAESTR P T o

i t.h f th
ﬁe@%ﬁm @3?\@%‘9 Th s adohene AP s nsgbated for 10
Wsih CatSYP @S qqat%@w%@ﬁgﬁ BRLROAN éﬂﬁ&?mﬁﬂ nf&Ens%é' plate reader

vehicle for 30 m n before carbac cumuf ati v
¢ohiPdn Maledudar-Rrebgsy mbereche dpsloadedecellyoveee ex;mﬂed @l dxcitation light

[ ve ard er

(B8 oS A R e ebiFocey by i SO of
a@étyﬁhameﬁ@ 1. SORRT k), gfeg(aféa iR bh Rhidiih B BSUILERrate of

tissues were contTm super fuse th
I&ﬂ e@ésed—lﬂakmhm muolxhﬁtmm,cmomtoré!d ad ¢hange ﬁmytctsbhc daiciani on
of the
concentratlon was measured as change in 566 nm emission intensity. The change in
emission intensity is directly related to cytosolic calcium levels. The emitted
fluorescence from all 96 wells is measured simultaneously using a cooled CCD camera.
Data points are collected every second. This data was then plotting and analyzed using

GraphPad PRISM software.
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30 experinent. Stock solutions of agonist and
antagoni st were infused (0.02 m/mn) via 22-guage

woeerdlie4i4nserted into the superfusion tubing. PCT/US2005/014386

Mechani cal responses were recorded isonetrically

R e L L
( MPLOQWEAGksonkioeitss tiheiRAhoBYS vl Bleteflnet dn akidke, unrestrained
www. bi opac.com) interfaced with a Maci ntosh 4

Belbfumiee (5p pleach gopp) thasometaa phethy epparanhyongs used tpomeasure
ti.ssue t4_nml ' .
ARG P (ARG, MR A RALIR 81 ot with
Blefrgeslin diReaytreSistdese they Rcaadiring®irenthid] ichalkmpbadthol (1

uM for the duration 5 of the exgerinent.

U
msthasholine)s MicATTFERIPTSdFRRteACH b 3D Fib B RRGA 69-0p350 ggmouse)

hsunEehieTe BV NI sy 8 B Ge Bh H he
BleRRsHerhy hahb&d ARG diGime 8f Bae ol owiRg We@HadreiRfktafion (15

. recover. Muscarinic receptor antagonists
mif u96dh) aFompetemyy detarmisinns addssneponse fogsgiven pgiwas g

sust ai ned el of inhibition attained.. T . .
BBt Ra ! Pren-sraiiy e 8Ran BB RE 1 Yygadminisuaton.
¢oFr Haehed of NULE detelBMEHGH) nYRSursieawBtrt tikes agywaliere iom 15 min
fol |l ow ngql aranmeters were determ ned for each

oM bonrs fllosvinginahvaadminigiratioand expressed as the
mean O%‘cgi e lcRimBer B8 nitdUate %lﬂ)'vx%ﬂlﬁ equilBrapd o 36 nfih before
the carbachol -1 nduted contraction was expressed as a
Mﬁdimbaseﬁnd Pahretsueneat foe Spomsees. Misopero ttlemarhalldngad dvith an
the tine required to reac ne-hal f_of this rel axaflion
ﬁﬁgsmm@&ﬁ@@%ﬂé’&&m&gf ggﬁsﬂ@%)PenI?h@S Fed Otimiousty for
y | ' . U ..
{3 O HLER Dok OOV Yo fr
afinttheaftimward Matefos earh mowseoveze gnalypdedsatl pbitted dypsingeyraphPad

o B RS ARRER i o

‘R BSSRAr@Bconrngent of the isoproterenol

reference. 20 Antagoni st concentration-response curves
wer e dbe prasent doynpohndstaraysefldfor treatinged varishasdandisatianst including
t. 0, ,60Q d 180-m n_faqllow ng ant agoni st w.t .
R A e O e GRS R AR bR giscase,
QhrohfteorOndNitis, asthinRi Hrétic @é!;ﬁ)it@tog‘ §Bxruafich, tpBnonary fibrosis,
concentration of conmpound yielding a simlar tension
pulevnary ermphysemanind algipdlanitiss. 25 Hal fti mes for

onset and offset of response were plotted vs.

correspondi ng

Muscarinic Receptor Radioligand Binding Assays

Radioligand binding studies using 0.5 nM [’H]-N-methyl scopolamine (NMS)
in a SPA format is used to assess binding of muscarinic antagonists to My, Mp, M3, My
and Ms muscarinic acetylcholine receptors. In a 96-well plate, the SPA beads are pre-
incubated with'receptor-containing membrane for 30 min at 4 °C.  Then 50 mM
HEPES and the test compound are added and incubated at room temperature (shaking)

for 2 hours. The beads are then spun down and counted using a scintillation counter.
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concentration and the data were fit with non-Iinear

regression. These values were extrapolated at the
woOCaB/10daser m ned fromthe inhibition PCT/US2005/014386
concentration-response curve) and designated O 50

(time required, at the IC50 concentration, to reach
hallfiatih éfiptanyeind dwapion o€ pctivwlinAsalated guines pigiradya

o oEaymasaeap v brsbged s bt it river,

it ORd 2 SR AT R AGA D BIRATH e leit solution.
%:%g#ﬁ@%@éﬁ%ﬁgsem k{éﬁ\}f(ﬁ}{l on 1‘f urt her pr 0\7} gce);l 1gn
@haposieLifithasolutior wad VRN EiIBis Kitd 468, CofhnaAdkshnPO4 12,
formula (1), or a pharmaceutically acceptable 5 salt, _
Meb0atle, NaH iy 25 -8langdidextrasy 11 Onehichms ghsredyiih Yo 02: 5%
(e.g., salts and esters) thereof, ang a . d
@haendmeintsined #3736 cBpbdmchewrs flerned of adgrgtdissue apdppene
optionally. one or nore other herapeuti ¢ i.ngredi ent
IPBBTRRY EBi00I TR EE IO G 07 e GBI E SohBay riges Wi

! r . .

c%%H—%régg? %ﬁp&%ﬁ{o@é&v@d&)ﬂétﬁﬁs RercRing a?‘%ﬁﬁﬂhét@@l 4 dartilage rings in

accep or physi‘ologically .
Fdiet; tah sapenkedi wia silly sutdie in hemdofatercopkrserhergam bathg eonipiging

rebs Hsaaelorqfotinel oL A BRE TOIC R BspBaiRY T

{hstittrd. WiScHIMichNR8psbPRe@Ycorddd isor¥i@ienlleby be
presented in capsules and cartri dges of for exanple

WPl 6 WiséA clmowibtdgs tdetasacatisition sysemARHABAE Sysiemsabiatpta, CA,
alum.niumfaqil, for usg,i ' ' - .
BoRRPHATSH Loy BRch s 8 U gt ancec
1&thnd hsibn bRl .8l a¢te@fintd'® oo by dngth-temsion\eealtiation, and
and a suitable powder base (carrier/di]uent/excipient

wathed avibdireberiensaleit saiénn evary. 1 HMIRBPS 08 GRE R qellsT the
{agnlgoratlgngéq&fg)lﬁgo%ﬁéﬂrﬁ%? :'tig!eh?as w%fegcﬂb%rﬁct@& Withorodaticarbashdl $mtil

cal ci um phosphate or sodi um
=htioRg plajean pohivhbaobbhsa fefergnce qvatradtionl fpy @@ analysis. Tissues

. mxtures thereof, aJternatively wi.th ane or r
wengitheromrged gEeTy S ANEIUes QUFF b beraigkebaching Prslip® foner e

ngeg%gﬁi ng\{?é% %énq&?( S At TRSOHPMANE Hefdre AR AE oPIY SkFHment.
tabiTity or performance of the fornulation, as_
di scu€sednhrationaresponsaicutves weret dhazined by semplative addidemol

eSOl e FESBRE T DI BreoEiio Coragaha s AR DS
{42:208 W ARAL ot 11 MC BB BdHcbATatitntWasdB@ idledntact with the preparation
until the response plateaued before the addition of the subsequent carbachol
concentration. Paired tissues were exposed to mAChR antagonist compounds or
vehicle for 30 min before carbachol cumulative concentration-response curves were
generated. All data is given as mean + standard error of the mean (s.e.m.) with » being
the number of different animals.

For superfusion (duration of action) studies, the tissues were continuously
superfused with Krebs-Henseleit solution at 2 ml/min for the duration of the
experiment. Stock solutions of agonist and antagonist were infused (0.02 ml/min) via
22-guage needle inserted into the superfusion tubing. Mechanical responses were

recorded isometrically using a commercially-available data acquisition system
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25 therapeutically active ingredient. Alternatively,

t he conpound of the invention may be presented
woRbdsans74exci pi ents, or rmay be forned into par PCTIUS2005/014386

conprising the conpound, optionally other

P I ST -
@gﬁ}rfa%% ﬁdtPtal'l\ﬁa KI¢ SRR pted @ﬁgﬁl@{ CliSer@ho, TA WRAv.apple.com).

ecte romthe group 30 consisting of '‘a reservoir _
tihy tipaesieereisnbmhded (ikoPh) ppamalkstingdesgordofy].hgwddter a 60 min

nhal er. MDPI ), .and a netered dose inhaler ( A .
SR ey B s PR D P G158 By S B g TG e turation
powd %ﬁ}?érﬁﬁ@}t.e UpbiEaakitink b shistai¥B@ BéntARti8A isopfo@dretiol T8y LRY was
a reservoir formpack suitable for conprising multiple
gdminisidred tdmerigedly relex thedissuarend this ehagey Smwlgj@ra fedarence.

nd i ncl ydi ng nmeans, for. er | di canent dose, f
B0 gt oS Bl ABTHY g Eon S P ity
ARENS. MRYschPdic focapil Bnte@IHNts BfusRd At Heinglel JdPc&iALiON per tissue
perforated plate, which is novable froma first

wusdliarsustaingd devel efhihibifion wepatisinetl [The gompewnd wes bhepesmpoved
fromthe reservair.:io | 1 e
ik St R o R AR PR BRI R
pat i efMhe filloviifhpdraibers wiy deiehhined dsiecadh goentiation of antagonist,
i nhal er (MDPl) 1s neant i nhal er sujtable far
APPRETIhES @F@ﬁ%yﬁ-EM%W}rﬁﬁ\_ﬂgBﬁ‘l PEPRH}- heemot e
TN oo Lo ot U Rkt b FSr e fesponse
(desestefenol) apd thesihdeegenéd tookacteaieclatol thisirelagation was measured

referred ass)e;r‘ré, the carri ere Has. a bli stlerftﬁ)ack for(ri;nW

ctiof TEPaRSE)-af B tenpigp ey fellowigggprgal of the compound was

8&%%%&1 Bapedinb@iste LQIIFRAAE réhch Bk IMAT of Micoma¥ituetitension
medi cament has been applied by any suitable process )
recoverdi(offsep of respange). Ap &0 and ﬂxég ameltenftarmeroel 0 therantagsnist the

The .f. | ati.on. b - et d i.n _Di
vl B G Rl ol S sl itHns
ABProtcORA §&terefte. Net €red in use (eg as in Turbuhaler,

see EP 69715). An exanple of a unit-dose device is
Rot ahAntagoyiseeongmirapigsASPONse CHTecSIVYR QBtained dy plotag the

devic QNpri S i A . e
LB (OGS0 0.0 PR L IEL OB
Reawiely, astthed shif] wab esltulafed iemiretei radd bfthb @tmpei@hibition curve
sealed thereto tq define a plurality, of containers,
Betcaneraraben pheprenind ivielding pisHallapdension recovery at 60 and

~f1§)(5g1¥1|1u6’}ésl.on contai ning a conmpound of formula (I)

Halftimes for onset and offset of response were plotted vs. corresponding
concentration and the data were fit with non-linear regression. These values were

extrapolated at the IC5( (determined from the inhibition concentration-response curve)
and designated Ot (time required, at the IC5() concentration, to reach half of the onset
response) and Rt50 (time required, at the IC5( concentration, to reach half of the

recovery response).
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preferably conbined with |actose. Preferably, the
strip is sufficiently flexible to be wound into a

woabds/iiofiae | id sheet and base sheet will prefeprablUg2005/014386

have | eading end portions which are not sealed to one

" anot her and at ne..of ;&&kﬁigsggﬁgj' end 25
portions is con mu ]t\,J' wi ndi ng

nmeans. Al so, preferably the hernetic seal between the
base and |id sheets extends over their whol e w dth.

The | iy EInSE At P@%bﬁ@ 5 Hﬁiﬁa@&ltféﬁlse
sheet ??1 aﬁﬁg)f] gﬁa{n%d?tlrmecftu?ge omsé first end of
fdmmubsiiod cbm@esmg aet)mpbnanaEafoasp]acﬂ), ot hpharmatdutidaldeacceptable

B3 oS S i SR T L S e, nd

IBHarH{abé&tﬁzﬁﬁy aERptap Ry éaﬁhérsbr @k&ﬁi&ﬁﬁ dnd | bﬁudrféﬂﬁ loaé or more other
fashion for ease of release of di canent t herefrom

ﬁwum@mmnmyqumﬂs PCT/U82005/014386 I n one aspect,

t he S St rises plural blister
o r anGEFTAEGRe T Gt Beiea T dus A omeduad Gl BHBHR . ora
Ehdrﬁfa@éuti@@l@:k acceptaBRGERSO1VASH) OF bhysidl6gioallyt flmdt@cﬁﬁl derivative
lister pack is elongate in form for exanple
theraeii sing a strip or a tape. Preferably, the

A T U S R

boR60, 419, 5,873,360 and 5, 590, 645 describe

medi cament packs of, thi ener type. In pec

the dBWY pewily °19§1P8F1It19n5 %’F i eW‘W] tothe é‘b‘&hWﬂ&Ealatlon may, for
éﬁaﬁ%ﬁl@ fbe%%g%hiea'lﬁ‘e Jﬁﬁfeg hﬂ@cﬁﬁ'ﬁ{% df)f’for ReShD dl@ Gelafife, or blisters of

er’s ‘apart ccess eac I canent
Ennekax’nplp lamhmtend&n]!mmmlum faitl dpt wse ih on m]mbrmhmsefﬂame Powder

bl e merrbers el ongat e ,sheet def.i,ne

BIGH Ermtatioms sy coton 8 ppBreaP s Miiafaliaf Sk iits fnquad of
{RNEhibh 8h&QkuitdINE pARder %ﬁset(%hﬂﬁr/ﬁﬂﬁéﬂt/‘éﬁéip%f ihbstance) such as
I ndexi ng means for I ndexi ng each container in turn.
Mone-, di-afr gobbsagcharides Greg:i leetossotiarphle drgapic oru@@g@mg sadts (e.g.,

e of .the,sheets i,s ase heet havi [y
ARt Te Rl oshngf s spdRHer HeBaRabfig 4 &Y mannitob),
bt RiEHRS ther@ACAePRfivEly vifttord & rAcicadeRionMahite@dls,tsheh additives
lid sheet deflnlng a respective one_ of the

inshidad ircthe blendefortaylpien ©dmprevsi ohgmigal ondier physies! ftahilitymr
é'rf«l)rhq%gcé {ﬁetpe &nﬁ%et?o'h er scissa b%?c%@ tor%?%u%*%}ns:ﬁeﬂf Use of

penlng S e ose 1 nhale

MRARE isdprofeeicd ABREH caibsﬁe of satncrgwm@bg@efauw coﬁluaﬁﬂmweengzoug-
medi canent 'in aerosol form wherein the nedicanent is

tomp of thegrompoznd obtormstsl (Deantioaslbiein eombingsioa Wigy another
iR Patp"é‘htﬁ‘éaﬂ9 2ifd 1%%? d&e%?t Ali%%a 1v§1§rr 1R 011&)‘391!1(‘1: 8B {avention may be

presented without excipients, or may be formed into particles comprising the

compound, optionally other therapeutically active materials, and excipient materials,
such as by co-precipitation or coating.

Suitably, the medicament dispenser is of a type selected from the group
consisting of a reservoir dry powder inhaler (RDPI), a multi-dose dry powder inhaler
(MDPI), and a metered dose inhaler (MDI).
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formul ati on. The aerosol container is typically
provided with a netering valve, for 20 exanple a slide

weoabosap4for rel ease of the aerosol form medi capemUus2005/014386

f or mul at ion to t he patient. The aerosol container is

gener deS| n t,0 deliv pr.edet er m ne ose_ of

o c B eere B R SRR S St G Ry =

YRS Bir F6vn ﬁ&k@ﬂﬁﬁ‘lﬁg & dolfpiisty mElEpleEs infderel @o368) ¥Bmedicament
ile the container is held stationary or by

w@gwdmgformmd arcludingmeany foe mefpémgan@ﬁécar%em dpse from the

stati onary [

fesevRiK t? ﬁnel%ery PQ%?%{ af[?lgﬁl?e%ﬁﬂ ﬁgags%a}j f?)? eg%léplg %Lfn}gﬁgey a

fnetefub atip dr ?é:rf(ﬁraﬂé& Plse, SAllith isancvable fbota pelist wRRioarwlase the cup

aerosols delivered fr om ressuri sed packs, such as a
ey be ddled 3dth meriearaent figm therererpdictogr segond pasigmehere the
lefHET e o REOR Aol AR madS B A ﬁ%@g&ﬁ&ﬁ Phinfistid P! e
§11'0n Can be &ither a ension or a

s oI ut Bgmdtidioge st pivider atalea (MDPII)Elsmempoamdlha]fer fuitablel far

optionally 30 in conpinpation w,t her
ﬁ%?fﬁﬁ’éd?“r‘ %anpfgm HednyRowdsgFaser Bhereihipe rchitngpt is comprised

f

B e B O P B G e gl ey doses
pinty thereof) of aredwameat Ly a pyederodd aspedathk sawisr has sgbhster pack form,

&iﬁ gl or(? fai]@gf ggé)%g% %@%ﬁlﬁ%éﬁ%@ eolga{sec? pacq?ftoprg e carner onto
%Yc‘ﬂ' RERERnRhhd bR ?% ar@ss%ﬁﬁblé ?Ed&ess including printing,
2-tetrafl uoroethane, 1,1,1,

hmpu@ganﬁowuwnmcglmﬁe or am xture t hereof . Carbon

di oxi her suit

o onet e A SlAEh o2 b B G AR% ARk ufhRBu et 853134 or
Disk@aler, S%GB 21089@31@199691%1683169%@0& krﬁi&&bd fm[smqégﬁs ian
exci pients well known in the art such as 5 surfactants

- Syrbyhales serER 68713)e An gxamplinef aWibfQserieyice is Rotahae (see GB

%&E”%gf %fsﬁ?%ﬁ%ﬁf& vidd Ao&nﬁ%@?ﬁ@ﬁ%g{gég? s S.E?W%m a

'n-a-“canister um ni um-cani st er
e \tReet haging alﬁiﬁr&hﬂynﬂ rbses spaed afdngtl‘edengnh andanlid sheet
actuataor provided with a nouthp di canents for

hermetically Btipgelably sealpdiherste fo g}eraaggpsg ifyQlsogtainers, each
SARLhG) Hethe 1REEH] 1 ISRALBIE forliftatfRRl doRUARIAS b BB LCof formula (1)

particle size for 1In ation into nchi
pl;&fd;rebiyfcombirmd adllthz]actostel Fm&r@bly,dhd: steiplissufficientls fleible to be

f Th ' .
Baped e golf P Ml gn et BHT HETRROY BRvR Braige op
f)&’ilO%%ﬁ:ﬁ'aP@notss%ﬁE@ i) Gne%btﬁéﬁ hiYd 4tQedshBnd &M@e kfid leading end

approximately .5-3 gm preferably 1-3 m Particles
pmnsglsamnstmcmﬂ;m driatiachied do avanding Orenns- eAlgenweterabjy theo

h?a}’rg%glﬁ Ie{a%{‘} gsg 3{1(? Fg Isléee hg es rarglogerfat%lelr % eI %nrc]lthnaThe lid
BRAGMES Preferably be peeled from the base sheet in a longitudinal direction from a
first end of the said base sheet.

In one aspect, the multi-dose pack is a blister pack comprising multiple blisters
for containment of medicament in dry powder form. The blisters are typically arranged

in regular fashion for ease of release of medicament therefrom.
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15 by, for exanple cascade inpaction. Average
geonetric particle size may be neasured, for exanple

woyodsasensdi ffraction, optical nmeans. To achi ePeTaS2005/014386

desired parti cle size, the particles of the active
i ngredi ent
convetit 751 agp et tﬁ%’] §1 %E't g ﬁ%{e‘@%’sﬁe? E’oiﬁ# gogmé r%%g ? ﬁ??l?’\%lgttelrsoar{f anged in

et QR chitila8 fasbionroanadisk-foraoblisee pdelsiln atothértaspéathamulti-dose
e separated out. b alr 20 cI assi fi cation.
Wlisternagl isedengatesiaforme fasemnle eorypEsipg 4 SEIPAR aiaRe- be
di recf)ﬁl er%l9dtﬁ8 Gifli1ti aBSe bl?s)fé}g%lglsb&éf 504 BYwWEEY Jtvl?(glznembers
contro the spray araneters to generate
pasidble ke&ﬁredﬂ:f) ohé an@thén U8PasérzeNoardgih0, 4?935 6’9’31,66& and £,690,645
partlclesvvlll be crystalling, alt

Hescrbg medicament nagksy,ef thy GB‘EféthRﬁe[Pgh 3@?%@%&%%“%@

R4 il B, ol B Bfprihe FOPAY EansJBRECANL the hitfbers
alirmtotaheess péchl reetlicaokint dowen Suititilh the déndcqpisedapied for use where the
n ntion, such that the carri S ..
Tl mEbaR S e Hes oY agine 1 oy gbedieanpy
&c)ﬂ%‘élﬁéjs Isﬁ(ac@& a g%ﬁé"fenétﬁ tharkbdfethe dedick Dsig pAbMaA&KI With @ﬁdexmg
nore than 85% of | actose artl cles wll "have a MVD of

BRagoT indaxling each eongaingyan tLIBD/MﬁrB praferablyathriievies ig adgpted for

b hetehe OFfk ket Ir1,rs‘rlaatb,%5e' 8 i r?g%éﬁualgsgwf&gpﬂs%ﬁ%%ﬁ”and the

bther of tAE KR8 mlmhéet €dh |p©61$et bhdithelid; a&bmrpafts)fﬂmld sheet
non-respirable, i.e., aerodynam cally greater than 10

fi¢fininga respesiiive 2p¢ ef HgePpiaineTsrftedaviRe SO IS RE iy Igemeans for

(o] t
BTRhpHEid et B0 IReAAS iR pingSeiBlT, T8 vt et
sur ; Sggg%ﬁgrgci iggﬂlgnhiﬂer?@d]gl) i?3GhdahOd Wwafnent dlzpenser suitable for
PCT. eci t.hin { .
dispengingraeicamaqnt yn app3pd fqran, @&erq%athﬁ Ogda f?é‘f?%t 5 49%51? dinan
5461 csntaa)ef Hﬁ%bl%qgr Q&ﬁalifa%la\ﬁépéﬂaﬁf 80bd (5G] rASIGRLdS

and esters osphat 1 dyl chol'i nes; sugar esters.

fratohivtation. Tt mraml sontayerdk $xpi¢atlyl proddedivith ameseringagthee, for

Ki h
crer g sl o ensn e Atosq] Bbim medicamgpfpulation to the
F’é\i@n{ Sﬂi‘l%%ef)o@—l RatERtr iPgeNePlily d¥GignMRHNiVe0Lg3detbiined dose of

eachi ngs of which are i ncofporated by reference

hedmam)mt upios wadaactmt@nublyu means of Bigfviabios Whishegn by apenﬁé§1ther by
b h t.h I

TR RE R AP 0 oo oty B b B e B BB e

BBt EhbrakEild Be Falve 3¢ RAd b@tidgdrgl or pol ymers, e. g
pol yvi nyl pyrolidone, polylactic acid) may

enpl ofp@y sATRESifigRs fentapiqakfelsrernta the élqgétyéph%latlorqmay for

a@%pjé g% g&rﬂggtgd %8%%95%&{0% of MBB{S?OHS RaLEMolfS dellVered

from pressurised packs, such as a metered dose inhaler, with the use of a suitable

liquefied propellant. Aerosol compositions suitable for inhalation can be either a
suspension or a solution and generally contain the compound of formula (I) optionally
in combination with another therapeutically active ingredient and a suitable propellant
such as a fluorocarbon or hydrogen-containing chlorofluorocarbon or mixtures thereof,

particularly hydrofluoroalkanes, e.g. dichlorodifluoromethane, trichlorofluoromethane,
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1,381,872, the teachings of which are incorporated by

reference herein). Intranasal sprays may be fornul ated
woR0ds/1agueous or non- aqueous vehicles with thecT/UuS2005/014386

addi ti on of agents such as thickening agents, buffer

S .0 Cld k | i t i t
3iplto Pl b sRend SRl O Pz Blanddibethe, L INETSR-1Y
hehaihairb-anproyariee l2l| iktea tHeeo fhCarben tolxiadeant ofielr buwa’mle gas may
aqueous vehicle with the additigon of agents, such as

alep e ysedasipapnellaply fthe pergsgl comppsiton mamb@fmatﬁnaﬁr?ﬁ* Pigmay
?ﬁﬁ{h . Bnt%tddﬁltﬁ%glbfoﬂhﬁlatl&p &ci uﬁi@( %ll%%(;\}nl 1h§1?éjarp é:h as

Pat i on or hea I'ng I'n an autoclave, or presente
agfatahtesdleiciacd @leadhit andRiosdleentedg HﬂiaholdB&agmsed formulations
fornmul atj ons are those containin

wall gonprallyt s igtanerdn a cprister &g, w&lgraﬁﬂlgg%;%gt 2 fof&eg with a valve
fﬁr%aacﬁ*ile % Qﬁﬁg}):{nd edlifl AR 'p?ﬁ&rel@éq whba moulth iece.

oug specli fication an al ns
foll oMedmh&ats ﬁ)hmirmmstmud)n beijhialatisn dedimblyi e atdostrolled
ise', and variations. such

é%gle s&@::ﬂn? gptH‘@um aﬁqdpfn%@c LPﬁHEil% fla%@%ﬁ@a?%h@ﬁ@e bronchial

d ! 15t 29[ fT
Y R 0ploe SARNRLPE MOLBGRS ulols | RGY, prefbraBly Ul The

optiratr@mecydygamicpasticle sing fgenlmlaionshiephe alA(bd)lar region for achieving
B0 W RS KSR i Al
g%\{)ﬁé %1 ﬁﬁ&ﬁﬁ@gﬁg abel R gﬁ El@gﬁg&‘ﬁllﬂf {ooquf%@ vfﬂéﬁ'u‘ﬂﬁa@éﬂo reach

wer e speci ndi v

tHeGnGdlt Lelvdye. BEeiaB€ BErpd @y@hﬁd pbxylcteesﬁtﬁ cﬁmibnnﬁl@ubne tr@i measured
as though uIIy set forth, The above descr.iption ful

by-der exseple pRscRdnEmeFiEm. | AYareer SRITISINg R el Size may be méasured,

R BE  Taler Qi BIGLFRRISAS et Lsboos 014336
speci fIleﬂhl'GYe a 'd&mled peartichesizd, thegpaeticled &f the ahbfesingrpéiemtf as

the foJ]lo ns,. Wt hout urt her elab N
Peoyerd L b HRaTe %8%{ @k?quslaﬂq%[ PEnS e DYceaH IOﬂ%ﬁ!l Sillggation,

Hﬁ@r%ﬁfibt?% ?rqfaﬁ&lhilﬁﬁ%% ddkikdd ﬁ@ctfoﬂ?ne{%"lfess%ﬁﬁrateﬂ\b%ﬂf)y R

toits herefore the "Exanples herein
elnesification. Sbernttively pagichmrogltye ddsired sizamay dealngctipproduced, for
L,nvention

SFPRIEYY STHE deiiB6 APHERTSESIe TR FE PP (AP Aaricles
ggﬂe %(&jl%?glﬁ@ﬂ@é tmeﬁfabw itNd pRHEles $ilt batRBEllReSalthough
amorphous material may also be employed where desirable. When an excipient such as
lactose is employed, generally, the particle size of the excipient will be much greater
than the inhaled medicament within the present invention, such that the “coarse” carrier
is non-respirable. When the excipient is lactose it will typically be present as milled

lactose, wherein not more than 85% of lactose particles will have a MMD of 60-90um
and not less than 15% will have a MMD of less than 15um. Additive materials in a dry
powder blend in addition to the carrier may be either respirable, i.e., aerodynamically
less than 10 microns, or non-respirable, i.e., acrodynamically greater than 10 microns.

Suitable additive materials which may be employed include amino acids, such
as leucine; water soluble or water insoluble, natural or synthetic surfactants, such as
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WD 2005/ 104745 PCT/ US2005/ 014386 What is clained is:

1. A conpound of forrmula (1) as indicated below 5
wo20Rho4MsX HO R3 R2 (1) wherein: Rl is sel eeceastoooni43se

the group consisting of Cl-15 al kyl, hal o substituted

ik €t S Y B S AS s

bekdsh and ki ataey therdo (skioh ab kalls ah&Te@téﬂﬁrphlosphatldylchohnes sugar
(CR7R7) gNRaRa, ( CR7TRT) gNC(O) Ra, . ( CR7R7) qC( O NRaRa,

£BRY.RAM (g(vg)tm%erla(lmaR@sq axc! c@qqéorants taste masking agents (e.g.,

R7
%a% e e S
BppNNanv oy 8V/9OGBI>3 e ﬂeﬁc}ﬁ@seﬂ‘t\zﬂdclf e mmdoh@rgbd) bp reference
consi sting of -l~d RS R2 and

hergiaphgmigal ytaé@z@réi l@kff%?sp rﬁsmétwﬂbﬂoaﬁwg@ﬁwsrso fud other
ﬁlr F’elrralscéngmﬁi tﬁltllfééle of 11‘?3'}§’§k1(:}het eroaryl, Cl-4 alkyl

roar eterocyclic and a Cl-4 aIkyI het er ocyclic
noi et Sustahéd el cash cadtingmia¢riads (enmystérricagetd armllyngers, e.g. polyvinyl

substi t ut ed;
yroﬁdone polylactic acid) may also be employed on active material or active material
containing particles (see, for example, Patent Nos. US 3,634,582, GB 1,230,087, GB

1,381,872, the teachings of which are incorporated by reference herein).

Intranasal sprays may be formulated with aqueous or non-aqueous vehicles with
the addition of agents such as thickening agents, buffer salts or acid or alkali to adjust
the pH, isotonicity adjusting agents or anti-oxidants.

Solutions for inhalation by nebulation may be formulated with an aqueous
vehicle with the addition of agents such as acid or alkali, buffer salts, isotonicity
adjusting agents or antimicrobials. They may be sterilised by filtration or heating in an
autoclave, or presented as a non-sterile product.

Preferred unit dosage formulations are those containing an effective dose, as

herein before recited, or an appropriate fraction thereof, of the active ingredient.

Throughout the specification and the claims which follow, unless the context
requires otherwise, the word ‘comprise’, and variations such as ‘comprises’ and
‘comprising’, will be understood to imply the inclusion of a stated integer or step or
group of integers but not to the exclusion of any other integer or step or group of
integers or steps.

All publications, including but not limited to patents and patent applications,
cited in this specification are herein incorporated by reference as if each individual
publication were specifically and individually indicated to be incorporated by reference
herein as though fully set forth.

The above description fully discloses the invention including preferred

embodiments thereof. Modifications and improvements of the embodiments
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79 WD 2005/ 104745 PCT/ US2005/014386 Ra is sel ected
fromthe group consisting of hydrogen, Cl-15 al kyl,

wQReda0&4kOXy, aryl, C 1-15 al kyl aryl, heter earyis2008014386
1-15 aIkyI het er oaryl , heterocyclic and a C1| -15

al ky cli.c noj et i.es
By flsr g et v Bt o€ sqoef of I 6o DRI RS, fBthout
ﬁfrﬁfépelﬁﬁ&ﬁh&i 18 believeY @52 888 skiffed inlthe @ft'@}{ﬂx,,usﬁg]théﬁrecedmg
koxy, heterocycllc and a Cl-15 al kyl heterocyc

dtﬂCEPtyon atilizotheprgsent irpinsion ée itprfillepleextenst bewafqr«;/ the Examples
ubst i t ted 4 t C

ﬁ?{gmga}r% e Co g Set%fqas l’l’Fl{gI'Fﬁrlﬁldértglggg gﬂ(ﬂ ﬁ{ﬁ 2! 1¥mﬁ§tho% 5%@3&0&)85”0]? the
clatlt m\@hﬁbn ifGand-whayal e enﬁfd,dllmelﬁy ahthe iMvention in which an exclusive
CR7R7) pORb (CR7R7)pNRb or R4 and R5 together may

PROPAAY OBPE viloge ppstpiaedare definedrs dolitWsunsat ur at ed ri ng:

and wherein the alkyl, aryl, arylal kyl, heteroaryl,

het er oal kyl , heterocyclic, heterocyclicalkyl gr oups

may be optionally substituted; 15 R6 is selected from

the group consisting of hydrogen, C 1-4 alkyl; qis O

or an integer having a value of 1 to 15; n is an

integer having a value of 1 to 14; mis an integer

having a value of 1 to 15; 20 1 is an integer having

a value of 1 to 4; t is O or an integer having a val ue

of 1to 5, pis 0 or an integer having a value of 1

to 4; X, Y, Z and Ware independently selected from

t he group consisting of hydrogen, Cl-4 25 alkyl; Vis

sel ected fromthe group consisting of CH2, 0, S, and

NRb; Mis 0 or CH2; Rb is selected fromthe group

consi sting of hydrogen, C 1-4 alkyl, aryl and C 1-4

alkyl aryl; 30 R7 is selected fromthe group

consi sting of hydrogen, Cl-4 al kyl, hal osubstituted

Cl-4 alkyl, and hydroxysubstituted C 1-4 al kyl; 80
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physi ol ogi cal | y accept abl e ani on, such as chl ori de,

wonwsde4si odi de, hydroxi de, sulfate, nitratepPCT/US2005/014386

phosphate, acetate, trifluoroacetate, fumarate,
citrate, tartrate, oxalate, succinate, nandel ate,

nmet hanesul fonate and p-tol uenesul fonate. 5 2. A
SapewWsnehl if-ormula (1) as indicated below + RL N X
HOR3 R2 (I) R is selected fromthe group consisting
of C1- 10 al kyl , halosubstituted C1-10 al kyl, C 1-10

IkyI -I |l ... cycloal kyl
ﬁydr oxy sﬁu?d%ffo%g%bﬁ %}%{1,%&0?0 C2-10 al kenyl,
(CR7R7) qORc; (CR7R7) qOC (O)Ra and (CR7R7) gNS(O) 2Ra; or
R is selected fromthe group consjsting of: R6 R6 O
R4 V ~1 R5 15 R2 and R3 ar endently, selected
fromthe group conS|st|ngo. gH FHFSFG
and GF, G H Kand L,a endéntly sel ected from
the group consisting oF rogen, hal ogen, Cl-4
al kyl , hal osubstituted ®1-4R%l kyl, hydoxysubstituted
ad-4 aIkyI, and O - 20 4 al koxyy; Ra is selected from
the group consisting of hydrgégn, Cl-10 al kyl, C1-10
ahkeity, aryl and heteroaryl, all of which noieties

onaﬂll y substi

lrﬁ%s Ee?ec%epd %rom the group conslisFti%Egeo?;Clgl]S alkyl, halosubstituted C1-15 alkyl,
C1-15 alkyl cycloalkyl, cycloalkyl, C2-15 alkenyl, hydroxy substituted C1-15 alkyl,
C1-15 alkyl aryl, C1-15 alkyl heteroaryl, (CR7R7)gNRaRa, (CR7R7)qgNC(O)Ra,
(CR7R7)qC(O)NRaRa, (CR7R7)qC(O)Ra, (CR7R7)qOC (O)Ra,
(CR7R7)qNRaC(O)NRaRa, (CR7R7)qORc and (CR7R7)gNS(O):Ra

R1 is selected from the group consisting of:

o W
A " o
AN and 7, \(J
Y, v—'),
© X

R1 is selected from the group consisting of:

- R6 R6
. R4

> o

Al

R5
R2 and R3 are independently selected from the group consisting of aryl, C1-4 alkyl
aryl, heteroaryl, C1-4 alkyl heteroaryl, heterocyclic and a C1-4 alkyl heterocyclic

moiety, all of which moieties may be optionally substituted;
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WO 2005/ 104745 PCT/ US2005/ 014386 Re is selected from

the group consisting of hydrogen, Cl-5 al kyl, Cl-5
wabkbmxg474al | of which noieties nmay be opti onabkPCy/US2005/014386

substituted; 5 R4 and R5 are i ndependent |y sel ect ed

ga@/ Fetlecz?tgfr %hei (g)r%%lglsé%ﬁq f lﬁ;%{?o %lbrb ln P? 1?{9? h1-1 5Call%oxy, aryl,
CORAHkPERA, hétef3aHyT) ONRD Bbc,yl Béterfdaryl 61’&%1‘5’@0116 aed he-neylkyl

forma 5 to 6 nenbered saturated or unsaturated ring;
l}eﬁe@cmclmmawty, atl ef shithappisesamenbe epénally sebstitutedo
is an integer having a value of 1 to 4, mis an

integer having a value of 1 to5; 1is 1lor 2; t is

Rc id seédécteld fromithe Group cotisidting of hy¥olgen,C1-05 alkbR CIRE alkoxy,
sel ected fromthe ﬂgpup consi sting of hydr?H@ Cl-4
¢

heteracycligansao bl alid hessracxclicomeiene llof Bhighaoighespay be
%?{:ér}aﬁtyﬁ[}gstﬁ&te&lydr ogen, C 1-4 alkyl, and aryl C 1-4

I's S€l ected fromthe group consi sting of
hydrogen and Cl-4 aI kyl; X- is a physiologically

&3S ep:@gge in Iggt?dgp y's Wt?%ﬁ'grlnot ﬁla]gré)blﬁe gzg)gsrpstdg}geqe fjglg’gi‘o%gfl halogen,
1' zi 51&&9! 9@@ ot Al Gikyl HRI Shfo, rétd, r(@R@R72ﬁ§RE "{‘CR7R7)pNRbRb or R4

oxal ate, 725 succinate, “mandel ate hanesul f onat

andiRp ‘togrithee meUbfmadtte.6 Bempered ﬁqmmml acwssttiateg ring; and

Cl(hg{re{in é’&’a‘g]ﬁﬁg\@l 9@%* ?‘%@ Ffle%)efroailkyl:Ll?létgr_o{:yclic
tﬁEt@iﬂc clﬂcaﬁmgfdagyﬁﬁy%%wbﬂﬂsﬁmmm&d 30 azoni abicycl o

] octane bromd
4-[ hydr oxy(di phenyl ) met hyl ] - 1-{2-[ ( phenyl net hyl ) oxy] et

R6 i} seldcteAEOM tﬁ@% glc@mhal &]hya AChaamytie 82 WO
2005/ 104745 PCT/ US2005/ 014386 ~1- (2-{

[ (4- bronophenyl ) net hyl ] oxy}

G0Y of a1 R VNS AVRINGR¥H hRE YT - 1-
n is an integer having a value of 1 to 14;

m is an integer having a value of 1 to 15;

lis an integer having a value of 1 to 4;

t is 0 or an integer having a value of 1 to 5;

p is 0 or an integer having a value of 1 to 4;

X, Y, Z and W are independently selected from the group consisting of hydrogen, C1-4
alkyl;

V is selected from the group consisting of CHa, O, S, and NRb;

Mis O or CHy,

Rb is selected from the group consisting of hydrogen, C1-4 alkyl, aryl and C1-4 alkyl
aryl;

R7 is selected from the group consisting of hydrogen, C1-4 alkyl, halosubstituted C1-4
alkyl, and hydroxysubstituted C1-4 alkyl;
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azoni abicyclo [2.2.2] octane bromde 1-(2 - {

[ (4-chl orophenyl)nmethyl] oxy } ethyl) -4-
wOhyadrioxms di phenyl ) met hyl ] -1- azoni abi cycl o[ 2r2T/2}52005/014386

oct ane brom de 5

4- .1 uor 0X PRUREPT .
A i e iSRG T APh IR FELRAA e ipaige. bycrowice
O§1E:A4) €1itedtePhdephate, acetate, trifluoroacetate, ﬁnnarate citrate, tartrate, oxalate,
4- {hydroxy bIS(3 met hyl| phenyl neth I} iz [(phenylne
swusa&(y}a@ ¢lgle} methanesplanate EIt‘b‘uf@S‘Q Malsct ane
brom de 1-(2-{ [(4-fluorophenyl)nethyl]oxy}
et hyl ) - 4-[ hydroxy(di phenyl ) nethyl]-1- 10
azoni abdomyiuafl 3f Por2julec{ pascinbicaet delow:
4- [ hydroxy(di phenyl ) net hyl ] -1-

{2-[ (phenyl car bonyl ) oxy] et v/ﬁ azoni abi cycl o
[2.2.2] octane brom de 1- { [(3 _fluorophenyl)oxy]
propyl } -4- [hydroxy(diph thyI] -1-
azoni abi cycl o[ 2. 2. 2] oct brom de 15 4-

{ hydr oxy[ bi s(4- met hyl ph%%yI ¥ methyl } -1- { 2-

[ (phenyl met hyl ) oxy] et hyl azoni abi cycl o[ 2. 2. 2]
oct ane brom de 4- [hydroxy(dl%Lenyl)nethyl] -1- { 3 -

R nmetdi@dtedsﬁrbrhdhq bdoup ltmnm:}thgrocﬁ (11§ alkgl; halosubstituted C1-10 alkyl,

o i.C b ' .

AT o G100 ey RSET o RYSTFRUE by s 1A et
tbylld QMy?t(@R7R72c§)R8 QeRzRM A wmaoina (CRZRIGINS®):Ra;
brom de T- chlorophenyl oxy] pr opyl }

- 4- [hydroxy(dlphenyl)nethyl] - azoni abi cycl o[ 2. 2. 2]
ocC r di - 2-t hi I thyl] - 1 -
Pék- ?ﬁ§%§9?3?0%§¥?°T1 :%%I bic;grg %géz.g]]octane
bronide 25 R6. Re

4-[ hyd di ph I thyl]-1-[3- I]-1-
b LA LI L (R RoARroP

[ (4- cyanophenyl ) net 'oXy vy}

et hyl ) - 4- [hydroxy(d|pheﬁyl)nethyl] 1- R5
azoni abi cycl o[ 2. 2. 2] octane brom de

1-{3-[ (4- bronmophenyl ) oxy] pr opyl }

g%hpﬁ%{%é%ﬁ%’t@gge%%ﬁ%ﬁ%d %@%;ﬂaeggroup consisting of:

4-[ bi s(4-fluorophenyl) (hydroxy) net hyl ] -1-[ 3-( phenyl oxy

) propyl]-1-
I” S H 1" H
Y,
F G ,and F s ¢

F, G, H, K and L are independently selected from the group consisting of hydrogen,
halogen, C1-4 alkyl, halosubstituted C1-4 alkyl, hydoxysubstituted C1-4 alkyl, and C1-

L

4 alkoxy;
Ra is selected from the group consisting of hydrogen, C1-10 alkyl, C1-10 alkoxy, aryl

and heteroaryl, all of which moieties may be optionally substituted;

81



10

15

20

25

30

azoni abi cyclo [2.2.2] octane brom de 83 WO 2005/ 104745
PCT/ US2005/ 014386 1-13 -[(4-fl uorophenyl) oxy] propyl)

wo2efshypdnusxy (di phenyl ) met hyl ] -1 azoni abi cycl o pPeTAIS2|05/014386

oct ane bronlde

Ry SR AR ol i o b e O B oot of

5/hlch moieties may be optionally substituted;

4- [ hydr oxy(di phenyl ) net hyl ] - f2 [ (2 napht hal enyl net hy
| )oxy] ethyl }-1- azonlablcyclo[Z .2] octane brom de
4- [hydroxy(di-3 -thienyl)nethyl] -1- [3
- (phenyl oxy) propyl] -1-azoni abicyclo [2.2.2] octane

Rﬂ@ﬁﬁ% are independently selected from the group con515t1ng of hydrogen halogen,
4- [ hydr oxy{dl phenyl ) nmethyl]-1-[2- }%9 & 3; lN %
earft dkylegiah, 61124 21k ot &ﬁéno 2515 (6 B@PORb R7R7)pNRbRb, or R4

A i s DRy
{hydr oxy [bis (4- rret hyI ohenyl )] met hyl T

BTSSP ik oD o1 6 [2.2.2) octare

f‘ QY %g%éﬂlr@ﬁ?éﬂh%@y&yﬂ 1- (3-{[ 4- (et hyl oxy) phenyl

I- azoni abicycl o[ 2.2.2] octane brom de
m{sh;admteggr(hdvipgewl@emé‘tlhylﬁ 1-[ 3- (2- napht hal enyl oxy) pr
EP %}é azoni abi cyclo [2.2.2] octane brom de

S hFdr oxy (di phenyl ) net hyl |- 1-[ 2- ({

{2 byl oxy) phenyl ] net hyl} oxy)ethyl]-1- 20
azonlablcyclo [2.2.2] octane brom de

n4i§ Gylderaky (di phenyl ) net hyl ] - 1- ( 2- napht hal enyl net hyl )- 1
-azoni abi cycl o[ 2. 2. 2] octane brom de

4-[ bi s(3-fl uorophenyl ) (hydroxy) net hyl ] - 1-[ 3- (phenyl oxy
Mois @Rk 'HL- azoni abi cyclo [2.2.2] octane brom de 25

[ hydro 2-t hi enyl ) net hyl phenyl oxy) et hyl
Rﬁl&&@wt%ﬁ%é@wéh%g@ug cgl]l%%tnar% ]s'éﬁoeﬁnaéél-4 Al vyetill
4- (hydr oxy{ bi s[ 3- (et hyl oxy) phenyl ]

}met hyl ) -1-{2-[ (phenyl net hyl ) oxy] ethyl) -1-

Mis O or CHj,

Rb is selected from the group consisting of hydrogen, C1-4 alkyl, and aryl C1-4 alkyl
R7 is selected from the group consisting of hydrogen, and C1-4 alkyl;

X- is a physiologically acceptable anion, such as chloride, bromide, iodide, hydroxide,
sulfate, nitrate, phosphate, acetate, trifluoroacetate, fumarate, citrate, tartrate, oxalate,

succinate, mandelate, methanesulfonate and p-toluenesulfonate.
3. A compound according to claim 1 selected from the group of :

1-(2-{[(3-fluorophenyl)methylJoxy}ethyl)-4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide
4-[hydroxy(diphenyl)methyl]-1-{2-[(phenylmethyl)oxy]ethyl}-1-

azoniabicyclo[2.2.2]octane bromide
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woxyis/psapyl }

azoni abi cycl o[ 2. 2. 2] octane brom de 4-
[ hydroxy(di phenyl)nethyl] -1- { 3 - [(4-nitrophenyl)

brom de 1-f 3-[(2-fluorophenyl)oxy] propyl}

SRR B BB PSRN QR B

ézc{tﬁ%iﬂy@lﬁ[ﬁdlm&ﬁﬂwﬁrmideyw 1- f 3-[(3
-ni t rophenyl ] pr -1 azoni abicyclo [2.2,.2
b2 dhé-hlehp yﬁ)mefhygf Kﬁ}@ﬁl(lﬂ) ﬂt{bh@lP)‘YétHWWl)mﬂthlf”h'ls -

Jphenyl thyl)-1-
iR 2T e AP, D TGe B
4 [bhwﬂmbmwbawémmhwﬂ] ll{H@hmsﬂmefh&Dbmy]arhyl» tret h

- azoni abi cycl o[ 2,2.2] octane brom de

WY@!@[? di20prd %f}ﬂ‘arﬁ@ﬂ 1]-1-[2- (1H i ndol - 3-yl ) et hyl ]

3 g{}ll?é 3 k@?ﬁ ﬁi‘?‘%@g}?}b@r@lg@?ﬁﬁ f—‘le- 288 AR e Boxylethyl}-1-

Elimﬂhbmwldﬂ W@Wdlﬁdﬁbﬂwe] -1- 10

@b%‘k% e‘%‘%@%’fiﬁ&'ﬁﬁfiﬁkﬁ%}y%lg-mlyderoxy(dlphenyl)methyl] 1-

%&&%1&%1&]!&@}&%{8&6&&@ opyl }-1- azoni abi cycl of 2. 2. 2]

octane "brom d

4 [b}’@tdxmdw(hdmriheﬂilﬂ)]ﬁet%ﬁpﬁlem&’lqmypxﬁﬁﬂﬂyl})-1-1- azoni ab

Jectane bro
Y&!fﬁ%ézﬁ%% g yI] S(2- {
e o L b
aqumy@&%al PrbaRA brﬁ@@% -1- {3
2l 4RRR AR E%fiﬂlﬁéﬂén%?rﬂ%yﬁ} -1 [GROM ARGk PlethyRy-2]

4zdrabieyelof dinbwmd Hromidey| | - 1- [ 4- (phenyl oxy) butyl]-1-a
zon|ab| oct

by imeraoabil ekl et PR ey s raIB R et hy!

Ry 71 rom
8- [bisg"ﬂymm‘wmwlrémwﬁfyﬂpyw'[(-Phenylmethyl)oxy]ethyl}-1-

gzzo%qellb?c?}lcf(}l[g 2%[]octane rom1 eane brom de
1-{3-[(3-chlorophenyl)oxy]propyl}-4-[hydroxy(diphenyl)methyl]-1-

azoniabicyclo[2.2.2]octane bromide

4-Thydroxy(di-2-thienyl)methyl]-1-[3~(phenyloxy)propyl]-1-azoniabicyclo[2.2.2]octane

bromide

4-[hydroxy(diphenyl)methyl]-1-[3-(phenyloxy)propyl]-1-azoniabicyclo[2.2.2]octane '

bromide

1-(2-{[(4-cyanophenyl)methyl]oxy} ethyl)-4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide
1-{3-[(4-bromophenyl)oxy|propyl}-4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide
4-[bis(4-fluorophenyl)(hydroxy)methyl]-1-[3-(phenyloxy)propyl]-1-

azoniabicyclo[2.2.2]octane bromide
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1- hexyl - 4-
[ hydroxy(di phenyl ) net hyl ] - 1- azoni abi cycl o[ 2. 2. 2] oct ane

wOonRws1der425 PCT/US2005/014386

4-[ hydroxy(di-3-thienyl)nmethyl]-1-[2-(phenyl oxy)ethyl ]
-1 i abi cyclol 2,2, 21 pGt br.oni

R T et ESrl R R o bR et ny ) ox
ﬁicmwask}o[@m]@dt&m&mlde azoni abi cycl o[ 2. 2. 2] octane
i [py@oby‘(drnbpméarypt}wétlhw {( zngthylol-phenyéstbriasylothdt Hy | | -

%Z(?he%n# ox}%gq]gét%%ez%ﬁ?%éﬁgf) rrgfhglr fmld?Z [ (phenyl met h

W[h?di’ﬂicy(eiﬂhﬁhﬁ)methyf] lagb(ahphiialenflthethy?]oxgletiamp1-
brom de 85 WD 2005/ 104745 PCT/ US2005/ 014386
2zqughieys QI 2 i 0Peara BrRmEGR) | ] - 1- [ 2- (met hyl oxy) ethyl ]-1-a

ISP S L POS R ol ry iy o2

Mcmlndaylbrret hél )oxy] ethyl} -1- azoni abl cycl o[ 2. 2. 2]
3-1(4- \
il @egﬁm@ﬁw%né@w%w B PR BB 3joctae
rom de 1

2- (1-benzof uran-2-yl)-2-oxoet hyl ] -

Fh&ﬂdwxﬂm@mwlpmwm?ﬂlﬂ} -1-[3- (phenyloxy)pmpyl] -1-
azonlbabl g(ﬁz@ozh " oct ne brom de 1-[2-({
PANAOIPC DS BRGRIPT e ny | | met hy! }
qxu])yefo&%[&s(zméwﬂp )qimat!hs»nyi Eﬁgﬂkﬁyﬂoxyﬂaa)pm] -1-
azon : octane brom d
azqmatww@i@ﬂﬂe@m ity 11
Ldpd gBk Pl RRERY B ] arettivtoxyARAV ABLAPRE 22 2]
ézdrhahiéﬂlqﬁalzybamn/dbrﬁﬁﬁdtwl ]-1-({4-[(trifluoronethyl)ox
henyl yl) azoni abi % c{ 0[12 2. 2] OCi]t ?ne brom de
fg{ﬁ droxy(}dlphenyl)methyl] 1-[3-(2-naphthalenyloxy)prop
%oct}gﬁé@%gagryégﬁgwl ]-1-nonyl - | -azoni abi cycl o[ 2.
4 ﬂlhdﬁdﬁ}a(ﬂxﬁﬂnymﬂﬁﬂpﬂﬂh@ -E i3 thethyloxl Jphényl Bagthylg ow) etayl] 4 -
i abi c clg[2.2.2] octane brom de 1-

%hl% C&gée?ﬂwﬁ% rﬂgﬂlée 4- [hydroxy(di phenyl ) net hyl ]
4]{h§&1%§&(ﬂﬂih‘éﬂﬁblﬁetﬁlgl]-2l -G nPhHANGYIRERI-AEazoniabicyclo[2.2.2]octane
bromide
4-[bis(3-fluorophenyl)(hydroxy)methyl]-1-[3-(phenyloxy)propyl]-1-
azoniabicyclo[2.2.2]octane bromide
4-[Thydroxy(di-2-thienyl)methyl]-1-[2~(phenyloxy)ethyl]-1-azoniabicyclo[2.2.2]octane
bromide
4-(hydroxy {bis[3-(methyloxy)phenyl] }methyl)-1-{2-[(phenylmethyl)oxy]ethyl }-1-
azoniabicyclo[2.2.2]octane bromide
4-[hydroxy(diphenyl)methyl]-1-{3-[(4-nitrophenyl)oxy]propyl}-1-
azoniabicyclo[2.2.2]octane bromide
1-{3-[(2-fluorophenyl)oxy]propyl}-4-[hydroxy(diphenyl)methyl]-1-

azoniabicyclo[2.2.2]octane bromide
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1-[ (4- bronophenyl ) net hyl ] - 4-[ hydr oxy(di phenyl ) net hyl ] -
wao-2esa047@bi cycl of 2. 2. 2] octane  broni de 4- PCT/US2005/014386

[ hydr oxy(di phenyl ) net hyl ] 1-{ [3

40 b QR S0 B i en s Jpropy-1-

bﬁ&néﬁlmlcg[paez]w&mrbmlde 4 [ hydr oxy(di phenyl) et hyl ]
- 1-azoni abi cycl o ct ane

4 [PWQKMW@WW@ Tgblyl)]111e€(Ilc=1;m]flﬂyoropac-:thyl)oxy]phenyl}nmeﬂlyl) 1-
F% Dgewéﬁ}fcho? ‘r?g&%t'a% Qrgﬁl?&by' Imethyl} -1- azoni abi cycl o

rom

4- [h{ﬁdlbﬁyf(dfphknylbﬁletﬁyﬂhyﬂﬁmnyd difphepymptirgijhyl ] - 1- azoni ab
icycl o[ 2.2, 2] oct ane br Qmi de
ﬂz%atéﬁy&ﬂﬁ%@ﬁ??}?‘&fp@m?“d? [ hydr oxy(di phenyl)methyl]-1-a

i%ﬁ%@@k%@d@%ﬁééﬁﬁg ?%ta ?ﬂ@ﬁr r"ngofi 9{5&:&&?}1% niabjcycl );% 2.2]octane

Brophidz y) (e)tS?yI ]4715 gzonl abicyclo [2.2.2] octane brom de
2005 38 2 (1, 3

e \%% Ry qaﬁymfa?ﬁir 4eiby &QX}‘@}H%B?%)‘E‘?@W[ &t hyI] - 4-

BMH?&S&(QQQ@?M&&&%HM& -1- azoni abi cyclo [2.2.2]

octane "brom d

4- [Elmmmﬂu:(hdnqdheﬁiayb]fie{h{(ﬂ}m@hylph@wé)nw]@rwlb-l1- azoni a

bIC }[cﬁ)[%?a%taebr m de
‘f 1% P nyI )met hyl ] - 1- azoni abi cycl of 2.
3 Ry @6k pdspheh@heyR- 1@%@&@%}0@%&%&;&@2 ] betdne bromide

[ (4- et ) met - azoni abi cycl o 2]

ét{hﬁch@xﬁl phens/rlmethﬁ].]tlyd Y2- (methyloxy)ethyl]oxy ethyl)-1-

%9%%33&% oﬁ?@'ﬁgégﬁéﬁbﬂxﬁé 1- azoni abi cycl o[ 2. 2. 2] oct ane
4- [h?d’rd@(ﬂm@nﬂblﬁﬁhivl)]ﬁ@{h@heﬂlm&hﬁﬁexﬁpﬂmlbbﬁ%H pyrazol -

1-vyl) et hyl - azoni abi.cycl o[ 2. 2. 2] octane brom de 10
BZQRRRIEN %Qr ?%61(%1@9 %xy) phenyl ] } met hyl ) - 1- [ 3- (phen

YRR RN acen’ BORYE) O Aoy Al SRR IR dfoctane

btonsidexy ( di phenyl ) net hyl ] -1- azoni abi cycl o 2. 2. 2]

S it o DR Y
YRGS LY SetdnbrBRi@ne brom de
4-Thydroxy(diphenyl)methyl]-1-{3-[(2-hydroxyphenyl)oxy]propyl}-1-

azoniabicyclo[2.2.2]octane bromide

1-hexyl-4-[hydroxy(diphenyl)methyl]-1-azoniabicyclo[2.2.2]octane bromide
4-[hydroxy(di-3-thienyl)methyl]-1-[2-(phenyloxy)ethyl]-1-azoniabicyclo[2.2.2]octane
bromide

4-[hydroxy(diphenyl)methyl]-1-[3-({4-[(phenylmethyl)oxy]phenyl} oxy)propyl]-1-
azoniabicyclo[2.2.2]octane bromide |
1-[(3-bromophenyl)methyl]-4-[hydroxy(diphenyl)methyl]-1-azoniabicyclo[2.2.2]octane
bromide

4-Thydroxy(di-2-naphthalenyl)methyl]-1-{2-[(phenylmethyl)oxy]ethyl}-1-

azoniabicyclo[2.2.2]octane bromide
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4- [ hydroxy(di phenyl ) net hyl ] - 1- propyl - 1- azoni abi cycl o[ 2
.2.2]octane bromde 1- {

wGe2ps20busmophenyl ) oxy] propyl } PCT/US2005/014386

-4- [hydroxy(d|phenyl)nethyl] 1- azoni abi cycl o[ 2. 2. 2]

P sty Bk R et R sl L arspiebig R pgene
biomaideni abi cycl o[ 2 2. 2] octane 20 brom de

Ay oy i A s RSP BE | e & o srg iy Dors ethy-1-
]af&(l 9}(3]%{99 %o&ﬁﬁeh ,joprﬁ yl ) met hyl ] - 4- [ hydr oxy( di pheny

zoni a icyc 0[2. 2.2] octane brom de 25

4-{(dregayopemi ey gropl iy hy droks(dihehehyktisgt [yl ) oxy] bu

tilg‘lfrtlﬁéﬁﬁ(ﬁgg‘:égé;%%hﬂ 2] oct ane brom de

d oa&x&&ﬁlﬁﬁi@yg)m&vﬁm L{M&;?%ﬁé’rﬁllﬁne[ﬂ@y % 12]

octane brom de hydr oxy{ bi"s[ 3- t hyloxy)phenyl ]
mtmc»da[zw]ogmmom@ propyl]-1- 30

e}g?%ﬁpl% ﬁ’]é’%tﬁﬂz SR aEf}yﬁéﬁﬁﬁ%ﬁiﬂ-ﬁﬂ@wg;gwmhﬁmmethyl].

|1)d£6h1’@bﬂc}clé§2 @z%ataaerbfdfﬁlue [2.2.2] octane bronide 87
WD 2005/ 104745 PCT/ US2005/ 014386

4- [ﬂlﬁif@xmdmlmﬁmwurﬂe{namamdqw)plg@ygnﬁmyl}-l-
“Yodiabic 2] oct 1-
fl%&zliblii le bﬁxﬁw&{oﬁﬁp en]ylo]cngtnﬁyl ;{OT [ﬁydroiy(dl phen

‘ %L[hmbhyadlp%&nymﬁeﬂhyﬂm G{%C[Kt@lﬂﬁlaroﬁl&ﬁylﬁﬁdyﬁﬂﬁnﬂr}ﬁm}@e) 1-

[hydroxé henyl met hyl] -1-(
Oqfta%pz ﬁ{fﬂé‘{!ﬁ cyclo [2 2.2] octane

?ﬂ%? ox&&h%ﬁéﬁfyﬁsﬁxﬂt%?‘@” g BRI b&o
defhypdrexpidoAmiphthdlehiiaethyl}(1a] pipheayt1dxpiopl]]- 1t- [ 2- ( {
%ﬁ‘?ﬂ(‘%{q ?’q[géy?ﬁ%m%rmm% et hyl ] - 1- azoni abi cycl o[ 2. 2. 2]
‘{F@;f}g?xkgggéﬂa@)%ze%%ﬁ]l gn[{/l?rc%rﬁé}ti(lcthhenyl)r?%th%l% elnei/zogltablﬁyclo? .2.2]octane
bringilde cycl o [2.2.2] octane brom de
1-[(4-bromophenyl)methyl]-4-[hydroxy(diphenyl)methyl]-1-azoniabicyclo[2.2.2]octane
bromide
4-Thydroxy(diphenyl)methyl]-1-{[3-(trifluoromethyl)phenyl jmethyl}-1-
azoniabicyclo[2.2.2]octane bromide
1-[(2-fluorophenyl)methyl]-4-[hydroxy(diphenyl)methyl]-1-azoniabicyclo[2.2.2]octane
bromide |
4-[Thydroxy(diphenyl)methyl]-1-{[4-(trifluoromethyl)phenyljmethyl}-1-
azoniabicyclo[2.2.2]octane bromide
1-(5-hexen-1-yl)-4-[hydroxy(diphenyl)methyl]-1-azoniabicyclo[2.2.2]octane bromide
1-(3-cyclohexylpropyl)-4-[hydroxy(diphenyl)methyl]-1-azoniabicyclo[2.2.2]Joctane
bromide

4-Thydroxy(diphenyl)methyl]-1-[2-(tetrahydro-2 H-pyran-2-yloxy)ethyl]-1-

azoniabicyclo[2.2.2]octane bromide
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1- (3- bronopropyl ) -4-[ hydr oxy(di phenyl ) et hyl ] -1-azoni a
bi cycl o[ 2. 2. 2] octane brom de 4-

wohydrioxms di phenyl ) net hyl ] PCT/US2005/014386
-1-(2- hydroxyet hyl ) - 1- azoniabicyclo [2.2.2] octane 15

r
TR et Ryt U D
Lradghicyiv[eclleftane?brdhidd ane br om de 1-[2-(
[ (2, 4-di chl or ophenyl| )am no] car bonyl } ani.no
i/ T PEN P ey o Lsberahiby o 5. 4 Ioethagromide

TR s NP R g g |

Hﬁrﬂymay@gmmﬂmﬁmm] 19K¥}mﬁhﬁphényl)ﬁ1eéhyl] Lo
[%‘%/Ig%gﬁﬁﬁ 28 Qé/tar)lerrl:?rtomlde! - azoni abi cycl o[ 2. 2. 2]

*w@g@mgﬂaﬁwﬂyg Lhadiiydnarech s
hispitdions iepaad T e
AR BTl RO - 1o 03 - (( 2-
hi(ﬁ?@rw&{ﬁémxhbeﬂ@ va;ﬂiéﬁymméth%mﬂtwﬂu}loxﬂ)propyu1

azoni abi cycl ane bromd
azqmatamohdatzt%]pqtanemmnd@m cyclo [2.2.2] oct-4-yl]

&%ﬁgﬁ”ﬂ%@f%‘n% - orlﬂsgéliyf[f%%to% d]‘pth%n%ng%lg §]I propyl)-1-a

2ot ahE X QQ[Q@oaagdmhﬁ&e brom de 88 WD 2005/ 104745
PCT/ U82005/ 0143

rlr{;bmqlr@%y@whﬁnﬂbfwtﬁﬁﬂtlhwufl rmeghythZ-ojo-Zghrnalsminety -

ig%rﬁg%r og);?go%h%%% yI ]-1-(tetr ahydr 0- 2H- pyran- 2-y

Mr[hycﬂtybky(dipheﬁylgmetapl]clypﬂopifﬂl -dzaliatheytcdofe. 2] ocramkebrbmide
H di fl uoroph

R K%M@%g}ﬁ]wg ﬁﬁoﬁyh}]-i B@yd cgiy?dlphenyl)methyl] 1-
syl dlasiare b on d 1
[l Hy3HflomopHemyhemerhylfré[hydrbxy(@iphazydjrneibyldiedzonfabicgcl2]2.2.2 ]octane
¢ g ane brom de
1-[(3,4-dichlorophenyl)methyl]-4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide
1-[(2-fluoro-3-methylphenyl)methyl]-4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide
4-[hydroxy(diphenyl)methyl]-1-{4- [(phenylmethyl)oxy]butyl}-1-
azoniabicyclo[2.2.2]octane bromide
1-[(4-cyanophenyl)methyl]-4-[hydroxy(diphenyl)methyl]-1-azoniabicyclo[2.2.2]Joctane
bromide
4-(hydroxy{bis[3-(methyloxy)phenyl ]|} methyl)-1-[3-(phenyloxy)propyl}-1-
azoniabicyclo[2.2.2]octane bromide
1-(3-{[3-(diethylamino)phenyl]oxy} propyl)-4-[hydroxy(diphenyl)methyl]-1-

azoniabicyclo[2.2.2]octane bromide
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4- [ hydroxy(di phenyl)nmethyl] -1- [2-oxo0
-2-(4-pentyl phenyl) ethyl] -1- azoniabicycl o[ 2. 2. 2]

wocet@ne4asom de 10 1-(2-{ PCT/US2005/014386

[(2 4-di chl or ophenyl ) car bonyl ] am no} et hyl ) - 4- [ hydr oxy(

Wﬁ%y@}ﬁeygb&&ky&ﬂ I gi; h&%&:ﬁ% t)ﬂgﬁ 2az<%m%%1 ?ﬁgﬁrbeﬂoctane bromide

[12{ [4ne tlh&ﬁhﬁ‘l@y)l@hﬂ%}ieh@}m}:m&gw [ﬁydloxy(dlphenyl)methyl] 1-

azoni abi cyc octane brom d
[aﬁylaab.iﬁwl@lﬁZ ﬁyﬂa)l ifle - 1- [(1- { [(phenyl met hyl )

SRS QAR Dl 11332 enylprapd} Lo atipiclpla s loctane

renddde 4- [ hydroxy(di phenyl ynethyl] -1- [2-

di&(i%gdq Q%:qglé%lyl)methyl] 4 ?ﬁ;&é)ly(ai%henyﬁ)%]étgﬁﬁ-CyCl of2.2.2]
[1-2-[(4-nit h I t hyl

%Zé@%%}sacgg[gdi @B@?ﬁé%ﬁﬁlﬁ%cl ane[(br(r)”m (rjgngny Jrethvi]-

ﬂ—@wﬂw{y@i}@ﬁwﬁf)m%’ﬂﬂ B-(Hi2¢plydnytoay 94 | - 1- azoni abi cycl

Py Bl abe Ry fanpoling- aafur o orapg et
QIC[{h?Hﬁ)xy 1-@%%yl)methyl])l -(2- Rhen]ylethylLy—azomablcyclo[2 2.2 octane

di f |1 uor 0phenyl dr oxy(di phenyl
I’oy¢l}nd2 azoni abi cycl o[ 2. 2. 2] oct ane brom de; and 25

BpBapy- SE P fanet el Bl GBI Haoda®

%@2005/ 014386 4. A conmpound according to claim1
consi sting of the group of: The preferred conmpounds

ds[éwélloxv ipheayPretheht |-(hbedioxxsthylhd ageriabisyclol22. 3 optane

Ig rophenyl)nethyl]oxy} et hyl) - 4-
y roxy(dlphenyl)nethyl] 1-

az[(QBHcghic@Mai}OIIﬁ’etRleZHq@y@ﬁﬁy(ﬁfphﬁhﬁﬁné&yl]—1-azoniabicyclo[2.2.2]octane
[ hydroxy(di phenyl)nethyl] -1- {2- [ (phenyl methyl)
168t hyl } -1- azoni abicyclo[2.2.2] octane brom de

el 8oy
e@hyﬂrbnt(ﬂ@exhﬁ]rﬂetﬁy@ ]l exbaiabichelofd. 22]ottap2 bfomide

Eglt(- ﬁily%z)lxg{d[? ?}9 lg@%{@ ]p}zg‘l rg/ %Pe%-ﬁ(% -azoniabicyclo[2.2.2]octane bromide
1-{2-[(2,4-dibromophenyl)oxy]ethyl } -4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide
1-[(2,4-difluorophenyl)methyl]-4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide
4-Thydroxy(diphenyl)methyl]-1-[3-(methyloxy)propyl]-1-azoniabicyclo[2.2.2]octane
bromide

4-[hydroxy(diphenyl)methyl]-1-[3-({2-[(phenylmethyl)oxy]phenyl } oxy)propyl]-1-
azoniabicyclo[2.2.2]octane bromide
[1-(2-aminoethyl)-1-azoniabicyclo[2.2.2]oct-4-yl](diphenyl)methanolate
trifluoroacetate
4-Thydroxy(di-2-thienyl)methyl]-1-(3-phenylpropyl)-1-azoniabicyclo[2.2.2]octane

bromide
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azoni abi cycl o[ 2. 2. 2] octane brom de 4-
[ bi s(4-fl uorophenyl) (hydroxy)nmethyl] - 1 - {2-

wOepisanyi4set hyl ) oxy] et hyl} -1- azoni abi cycl o[ 2r2T/2}52005/014386

oct ane brom de 15

BB R DB DY n A b by 2 SRR AT
%E@ri{({)ﬁ/fcﬁpﬁdélyggm?g?}h %—Iét):trld’)(}lr?yéci) ]ﬁﬁ?(]iy’}}rin -2-ylmethyl)-1-
S?%B%i?gﬁy@%&y%% émQ Poé%l %/me br o¥n de
iiiﬁ?%‘-j%iﬂwhﬁ*@%%%ﬁﬁ“ LA i o%?%;‘%*eﬁéi oni de 11
SzonippiByeld[Ab2 optapaptomidxy] propyl } -

U I bRl S ey B ﬁ%ﬁ*ﬁﬁ ﬁ@h%[ Lot}

a%otﬂﬁbw{m(l@ﬂ?@ﬂg@ﬁh@%f&rﬁﬂé’ lethyl} -

azom abi c oct ane brom de 25
[Mﬁm@phhn;wbmmyj]ﬁb{hlyx? gﬂ(g{ﬁgilmmtlhmﬂ;wﬂ]ﬂe gyl )anin

0] pr. oni a 0 oct ane brom de

flzﬁ%log%%‘}l? a&o%ﬁ%%giﬁﬁwr oxy) met hyl ] - 1-{2- [ (phenyl ne

tihga-} [Swidaﬂﬂmbpﬁen[lﬁ)c@b igyYXekis1)- l[ﬂycﬁbxﬂﬂipﬁ&%d%methyl] -1-

brom de 1- rophenyl oxy] propyl

[aﬁymlmwleilﬁpaﬁ@yﬂap

FRAR el Bofpsliof %“E@t &?ﬁﬁ?ﬁw@apgh?naﬂg B8t opy1

]azdn1almoynléiﬁlz:2/]obuahabr2mﬁa@ct ane br om de 90 WO
20 / 104 C& 05/0143

eyl enjflgleﬂ’(y&%wﬁ@f?w% rbpyl |
1-(2-
[pgglé‘l?gg) s i n£ a%o&%b@?cﬂ) &g%ﬁ]@agne pramiide 1-(2-{

ety tijoxgediphedy Dragthyi |ph E23(2-paphitaydnlyl)32-oraahyljbi cycl o

2. 2.2 ro €.

%Z‘f@alfl%ﬂ;?@?%ﬁﬁt@ﬂi% % propyl } - 4- [ hydr oxy(di phenyl ) m

qt['{]%’&l]oxg‘(dl 991)&@&&1401 E{h%n%oﬁleﬁﬂt)ﬁ Hm&zo%blcyclo[z 2 2]octane
uor ophenyl) hydroxy)nethy (phenyl oxy

Yperoisel | - 1-

1-butyl-4-[hydroxy(di-3-thienyl)methyl]-1-azoniabicyclo[2.2.2]octane bromide

4-[hydroxy(diphenyl)methyl]-1-(2-oxo0-2-phenylethyl)-1-azoniabicyclo[2.2.2]octane

bromide

1-[(3,4-difluorophenyl)methyl]-4-[hydroxy(diphenyl)methyl]-1-

azoniabicyclo[2.2.2]octane bromide; and l

1-(cyclopropylmethyl)-4-[hydroxy(diphenyl)methyl]-1-azoniabicyclo[2.2.2]octane

bromide.
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weo4e(shydnsxy (di phenyl ) nethyl ] -1 10

azoni abi cyclo [2.2.2] octane brom de
1-{3-[(4-fl uorophenyl ) oxy] propyl }

azoni abi cycl o[ 2. 2. 2] oct ane brom de

B30 ) ooy PG B 1 o i o/ B} B r e ©

brom de 4- [hydroxy(dlphenyl)nEthyI] 1 { 2-
&%é naphthalenylnethyl oxy] ethyl }
Rrederred equapcands pyetigfdp mrﬁﬁeamneréntw include:
4-[ hydroxy(di - 3-thi enyl ) nmet hyl ] -1-[ 3- (phenyl oxy) pr opyl
] - 1-azoni abi cycl o[ 2. 2. 2] oct ane brom de

4- @B ﬂmf()plh@iyé)mdthmmﬁtﬂlyl}ﬁ[Hymhﬂﬂmheﬂﬂ)rﬁéﬂiyl]i1— 1-a
zon| 2. ane brom de 4-
%%ﬁ%?g(iéoﬁé%%ﬂ yl )] met hyl }- 1- [ 3- (phenyl oxy) p

w%r oxé/lcd nﬁ‘i ﬁ@ﬂh@ 'lci(f @B&Tﬁrgﬂ#‘g ﬁ]‘éth?f}Q{U de 4_

@mmathw}@kq[?ﬁﬂjpgtm]lebmmlwom abi cyclo [2.2.2] oct ane

%@?ﬁéﬁfym&l}% SR R b bty (b ek
hgorﬁabg% oxy(di pﬂ%&ﬁlblﬁetlh napht hal en | oxy) pr
dF&{[mlcm@pphwmme;ﬁﬂmﬁ&@ ety oy ety

[aé‘g“(‘%bé%@(‘ﬁw%ipﬁeny‘?’ ?ﬁ%@%yl } o£<§) g hyl ] - 1-

aq@ﬁ(éﬂﬂuﬁmph&yﬂﬁh}&lraiy)ﬁﬁﬂ@[ﬂel 2 g(pheeylfethyl)oxylethyl}-1-
[ hydr oxy(di phenyl ) et hyl ] -1-(2- napht hal enyl net hyl )-1-a
AEiTane ?Q%QCtQHBZI}’TO%@eane 30 bronmide 4- [bis (3

A ORESPRET s RO DB WeopipeBomyleiyls !
IaZ(ﬁﬂdtlﬂ@cMZ\aﬂ]élﬁ@ﬁ Br0diidkS PCT/ US2005/ 014386
T st edheibrrabliigny™
g e ) ) D
4-Thydroxy(diphenyl)methyl]-1-{2- [(phenylcarbonyl)oxy]ethyl} -1-
azoniabicyclo[2.2.2]octane bromide
1-{3-[(3-fluorophenyl)oxy]propyl}-4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide
4-{hydroxy[bis(4-methylphenyl) |methyl}-1-{2-[ (phenylmethyl)oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide
4-[hydroxy(diphenyl)methyl]-1-{3-[(methylsulfonyl)amino]propyl}-1-~
azoniabicyclo[2.2.2]octane bromide
4-[bis(3-fluorophenyl)(hydroxy)methyl]-1-{2-[(phenylmethyl)oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide
1-{3-[(3-chlorophenyl)oxy]propyl}-4-[hydroxy(diphenyl)methyl]-1-

azoniabicyclo[2.2.2]octane bromide

4-Thydroxy(di-2-thienyl)methyl}-1-[3-(phenyloxy)propyl]-1-azoniabicyclo[2.2.2]octane

bromide
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azoni abicyclo [2.2.2] octane bromi de. 5
4-[ hydroxy(di phenyl )nethyl]-1-{3-[(4-nitrophenyl)oxy]p

woamslip4745s azoni abi cycl o[ 2. 2. 2] octane br om depCamsg2005/014386

1-{3-[(2-fl uorophenyl) oxy] propyl }

LR RN PRS- Bl e ey LA PR otefoff 2 octane
sbrbmmd’eeddfrom t he group consi st gg ?2 The \r/ne)mel o
Pfig-gﬁ‘@%w%% Lﬁﬂe Bﬁf 56%}43 ﬁyl{ﬂyﬁ%wfm@wwﬁmﬂhﬂ] 1-
eézhﬂla&&cl[apyﬂﬁmbéh@'bfﬁ?ﬁaw )methyl]-1- azoniabicycl o

ane brom de 15

41"KWGFMWWWBDW]PWWWi[hﬁdr@@(ﬂ(ﬂhhmﬂ)lhﬂhﬂﬂ\ﬂF) oxy] et

|[’1 hﬁﬁl}%}@éﬁ%ﬁ %? hV{“]%géy}Z] oct ane brom de 1-(2-{
et [Bid( )1T%Ed%@ﬁﬂﬂ&&bﬁ%%ﬂﬁl[@Xb]]lenjﬂoxi')prcz)pyl] -1-

azoni abi cyclo[2.2" 2 tane brom d
[a(Zﬂm@hlIlegk?r?e bt)ane topifloxy} et hyl ) - 4- [hydroxy(d| pheny!

G bR E oty eshagsiprom <

?az[)maﬁemb[aelm&)aﬁé(m}onﬁﬂhyl } -1- azoni abi cycl o[ 2. 2. 2]
oct ane bro

d&&yﬁd@@ml}mﬂwwﬁ%ﬁw 1}1}:%{ hyphpnylethyloxylethyl}-1-
octéﬁé‘*%ﬂgﬁ%*%@%*%ﬁ%%* B (41 uor ophenyl ) net hyi ] bxy)
€4t-ﬂwﬂbOX%ﬁMVDmﬂﬁﬁ]thM(Z}mhﬁmﬂdnyhethﬂwﬂ&hﬂM-
{azgma(fz]@ﬂ%ﬂ%%nzej@br onj de lﬁ%,g(;{d;?)%f?l phenyl )met hyl] -1-
?Z?zgﬂ[ &H gl. ﬂ[e%glée ﬁyﬂcf- -S;} o 'Ei{%ropyl] 1-azoniabicyclo[2.2.2]octane

Tluoro ) oxy
bdtorpfdﬁdr oxy(di phenyl ymethyl]1-1 30

%h@al 53 f%?ﬁ%?lgiﬁwgﬂéb?%@@e%qﬁ%@)%&yﬁ:l_-izoniabicyclo [2.2.2]octane

féothigehenyl met hyl ) oxy] ethyl} -1- azoni abicyclo
2] octane brom de 92 WO 2005/ 104745

Lie{]hyclmﬁw(@ﬂn@hﬂphm}ﬂﬂmﬂw}y(fﬂMﬁmmylo)immll 14-13
a%n'\{em@;yclé[ﬂ!iﬁ”&'aﬂe"" o2’ opyl} -
4-{hydroxy[bis(4-methylphenyl)|methyl}-1-[3-(phenyloxy)propyl]-1-
azoniabicyclo[2.2.2]octane bromide
4-[hydroxy(diphenyl)methyl]-1-(3-{[4-(methyloxy)phenyl]oxy }propyl)-1-
azoniabicyclo[2.2.2]octane bromide
4-[hydroxy(diphenyl)methyl]-1-[3-(2-naphthalenyloxy)propyl]-1-
azoniabicyclo[2.2.2]octane bromide
4-[hydroxy(diphenyl)methyl]-1-[2-({[3-(methyloxy)phenylJmethyl } oxy)ethyl]-1-
azoniabicyclo[2.2.2]octane bromide
4-[hydroxy(diphenyl)methyl]-1-(2-naphthalenylmethyl)-1-azoniabicyclo[2.2.2]octane
bromide

4-[bis(3-fluorophenyl)(hydroxy)methyl]-1-[3-(phenyloxy)propyl]-1-

azoniabicyclo[2.2.2]octane bromide
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azoni abi cycl o[ 2. 2. 2] octane brom de
4-[ bi s(3-fluorophenyl) (hydroxy) net hyl ]-1-{2-[ (phenyl ne

wohyisjioxgs et hyl }-1- azoniabicycl o[ 2. 2. 2] oct aRE€T/US2005/014386

brom de 5

f*ﬁd%cfx%cﬁ BB IERPG S8Ryl ﬂ%ﬁi’%%&é%‘# ISR octane

%rbmydér oxy(di - 2- th| enyI ) met hyl ] -
nyl oxyB pro azoni abi CY [h l
tﬂ—ﬁwﬁg@(y{bls 3- (me yloxy)phenyl]}methyl) {2- [(p enylme hyl)oxy]ethyl} -1-

I 1-[3-(ph I ]-1-
SRt SR L] L (P oy g e
iR e prag e (TR
e X e -1- azoni abi
(o5 %‘]Cy@%%] S%éﬁ\"g’émgé a{ﬂg - y[ ( 4- br onopheny! 3/ oxy]
i e PR Db Dty -1
Azpionkicelb[2Ab2 Joptasabton(ilg.dr oxy) met hyl ] - 1- [ 3- ( phenyl oxy
) propyl ]-1- azoniabicyclo [2.2.2] octane brom de

1-{3-[ (4-fl uorophenyl)oxy] propyl }
-54- [ hyal &%ﬁ&xﬁid%@&ﬂiﬂg% fciinl4 skiecBARd A BhCHBP cdrdistingbf:

oct ane bromn de

A Hetyere prsicdedeampdunde nspful)in the prefent inventigd intludéreny | et
hyl ) oxy]ethyl } -1 20 azoni abicyclo[2.2.2] octane
br om de

4-(hy3-a h g dthyl 0% h 1]t h
Jodtetnr Wﬁ%é%ﬂ?%@?’c%% o e aae brom de

AZPHY PYﬁl?f( 2l9ctans Bioisieret hyl | - 1- [ 3- (phenyl oxy) pr opyl

RS R P B RS BRI 1 -1
zeoniabicgslof2d]. Zjoataﬁe} bwihdde brom de; and 4-

NP Y omcrban dmeiforoy Ssho b bbb etvab i
Az6QTHeHI gﬁzaffjg&qh@gmhg glaim5 selected fromt he

group consistin e nost preferred conpounds

us@f {I(4- clniotdphewlhnﬁhyl]oxy\}elhyl)elﬂ[liydrdxw(:tbpheﬂsl)methyl]—1-
azoniabicyclo[2.2.2]octane bromide
4-[bis(4-fluorophenyl)(hydroxy)methyl]-1-{2-[(phenylmethyl)oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide
4-{hydroxy[bis(3-methylphenyl)|methyl}-1-{2-[(phenylmethyl)oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide
1-(2-{[(4-fluorophenyl)methyl]oxy}ethyl)-4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide
4-[hydroxy(diphenyl)methyl]-1-{2-[(phenylcarbonyl)oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide

1-{3-[(3-fluorophenyl)oxypropyl }-4-[hydroxy(diphenyl)methyl]}-1-
azoniabicyclo[2.2.2]octane bromide
4-{hydroxy[bis(4-methylphenyl)]methyl}-1-{2-[(phenylmethyl)oxy]ethyl}-1-

azoniabicyclo[2.2.2]octane bromide
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[2.2.2] octane brom de

o R P T Y st B ER KGR Y o> ]
1a€®lqb1{:§(d0[8r203ioqzthmﬂyﬂ0)mm hyl ] oxy}

soRLbepbhes Mrgwﬁsénéﬁe Ftisben sty osyletiy-1-

JiH
emmamenma,
C

Ybpeay] mmopﬂmawdmxdéhphen&bmeﬂlyu I-

hyl] - 2-
| SRR s bR o T
aAC[hycabkji(}dGQQflﬁn@)lﬂh@ﬂ]ﬂnﬁ% @ih@l@lg}@y)pmfyl] -1- azon1ab1cyclo[2 2.2]octane

4- {hydroxy[b| s(3- nmet hyl'phenyl ) ]'met’hyl
2 bromydenyl net hyl ) oxy] et hyl} -1- azoni abi cycl o[ 2. 2. 2]

Hﬁ#}l‘? %@Whg&'@n%é?’% [[g,"’@%@{f X ﬁr)]r%?fyll] PUSIAN cycl)c/)b 2.2]octane

ammmndblcyclo[z . 2] octane bronlde and 15 4-

hydr di pheny]| thyl]-1- henyl car bon oxy] et
D Ra e on s aiind-ote i onr Dy
p%’nm@gfd g:glzt]&gg biig@n for the treatnent of

muscari ni ¢ ace choline receptor nedi ated di seases

cbfféf[(‘k-bwgn@hemmmﬂyﬂmomdwﬂ[dhvd@xy@h}dieayl)mkﬂﬁlldl-a 20

phar ceuf %2 hg e taple carrier thereof. 8. A
PO i R PP HEChi ndi ng of acetyl choline to

i hﬁblﬁ@lcﬂlﬂir@ﬁl%nbrﬁ(}@drdﬁm?f @ﬂe ﬁ&iﬁ?fog?ﬁrﬁp“ sing

adn1n|ster|ng a saf and e Ive ano
ceropinbinyclaty ﬂ&nqwgletbmomi@u m 1 25 9. A nethod of

ol UM SRS Do Bt ueSGRe = ™

rﬁbﬁ&bmyclofpwﬁdc%rﬁ%r&ﬁ%m stering a safe and
effective anount of a conpound according to claim1.

[hystroxy (diphenyd)magtled I-dii {Ad (t-onethydi Inplenyeghyomy Jethey1} - 1-
g@ﬁ%ﬁyg%gfb&%}a% blr&g{@et he group consisting of

ronic I've Tung di sease, chronic bronchitis,
ad-{ tyox y¢ dipheriydngedhyl]-1-{2-[(2-naphthalenylmethyl)oxy]ethyl}-1-

azoniabicyclo[2.2.2]octane bromide

4-[hydroxy(di-3-thienyl)methyl]-1-[3-(phenyloxy)propyl]-1-azoniabicyclo[2.2.2]octane
bromide
4-[hydroxy(diphenyl)methyl]-1-[2-(phenyloxy)ethyl]-1-azoniabicyclo[2.2.2]octane
bromide; and 4
4-{hydroxy[bis(3-methylphenyl)|methyl}-1-[3-(phenyloxy)propyl]-1-

azoniabicyclo[2.2.2]octane bromide.

6. A compound according to claim 5 selected from the group consisting of:

The most preferred compounds useful in the present invention include:
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WO 2005/ 104745 PCT/ US2005/ 014386 respiratory
obstruction, pulnonary fibrosis, pulnonary enphysema

wandsabkasgic rhinitis. 11. A nmethod accor di ngCTWs2005/014386

claim8 wher ei n adm’nistration is via inhalation Vi a

@hﬁ?j ngtoghgnﬁ(l él%e ﬁ}etﬁ‘ylgﬁé[ﬁggr&g@? ﬁl?m%‘r%yﬁl laI m
@Iz&ﬁ@lﬂﬁﬁﬂo[&&j Fottagke Bﬂo@ﬁd@ reservoir dry powder
inhaler, a nulti-dose d nhal er or a metered

&O[%)@dqopm@h@}enylj@leﬁpgl] 1-{2- )f(pﬁenylmethyl)oxy] ethyl}-1-
azoniabicyclo[2.2.2]octane bromide
1-(2-{[(4-bromophenyl)methyl]oxy}ethyl)-4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide
1-(2-{[(4-chlorophenyl)methyl]oxy}ethyl)-4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide
4-[bis(4-fluorophenyl)(hydroxy)methyl]-1-{2-[(phenylmethyl)oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide
4-{hydroxy[bis(3-methylphenyl)methyl}-1-{2-[(phenylmethyl)oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide

1-(2-{[(4-fluorophenyl)methyl]oxy} ethyl)-4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide; and
4-[hydroxy(diphenyl)methyl]-1-{2-[(phenylcarbonyl)oxylethyl}-1-

azoniabicyclo[2.2.2]octane bromide.

7. A pharmaceutical composition for the treatment of muscarinic acetylcholine
receptor mediated diseases comprising a compound according to claim 1 and a

pharmaceutically acceptable carrier thereof.

8. A method of inhibiting the binding of acetylcholine to its receptors in a
mammal in need thereof comprising administering a safe and effective amount of a

compound according to claim 1.
9. 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.

10. A method according to claim 8 wherein the disease is selected from the group

consisting of chronic obstructive lung disease, chronic bronchitis, asthma, chronic
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respiratory obstruction, pulmonary fibrosis, pulmonary emphysema and allergic

thinitis.

11. A method according to claim 8 wherein administration is via inhalation via the

mouth or nose.
12. A method according to claim 8 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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