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ANTAGONI STS FI ELD OF THE I NVENTI ON This invention relates to novel

qui nucl i divefosiedsrasat i ves, pharnmaceutical 5 conpositi onspeppshobsfiaigger eof in
treating nuscarinic acetylcholine receptor nediated diseases of the
respiratory tract. BACKGROUND OF THE | NVENTI ON 10 Acetyl chaline rel eased
from chol i ner gi ARINTG ACET YECHOBINE BIEGERTOR ANTAGONISIS\ st ens
affects many different biol gFfﬁ, %ggﬁiﬁ?@iﬂm interaction with two
maj or cl asses of acetylcholin = tinic and the muscarinic
acetyl choline receptors. Miscarinic acetylcholine receptors (mChRs) bel ong

to the superfamly of Gprotein coupled receptors.that, have seven
transmenbrane ddws ¥¥ention relatasdo gevel gnipuclidipes draiyatiyespplemacentisaled M - VB,
and each i . f | St - : ' ypes
di spl ayg u%f’%ﬂggﬁgﬁ%ﬁi rgrﬁa‘?:lcl) O%?rgg ﬁégg%é g%g@mﬁcg@éﬁo%ﬁg ?%%g{()y}&geﬁ%%ne
receptors diseasws dEthe dspstatorptidaer]- i N vertebrate organs where they nediate
many of the vital functions. Miscarinic receptors can nedi ate both
inhibitory and excitatory actions. For exanple, in snooth nuscle found in
the airways, 20 M3 nmACbRs Lal.e e S 5_$. For review, please
see Caulfield (1993 Phar ; : ¥y e~ |1 ungs, MAChRs have
been |l ocalized to snmooth nuscle in the trachea and ( bronchi, the
subnucosal gl ands, and the parasynpathetic ganglia. Miscarinic receptor
densi t Y0i s gr eatdcstyleholing releasas Soppeholingrginmauzonsia therrasiphewe} andeentrih densi ty
fromthe 2 . ah r ' : ;. nmuscl e.
%eﬁz%g‘pﬁgs?e%&é aﬁéc?mamf @fﬁgg@g ﬁ;ﬁ)ﬂgr;%l ngfci]cg%@ Bn%ﬁ{‘ih%kac%%‘)%

Muscarinic'rece S ar € near al ve or revi éw of

ChR expr &6 n@jorasiahséLisfaict®Tthbline feh€ptbisngsic nfoinizand ¢iee muya@tinind Jacoby
(1998 Am JRespir Crit Care Med 158(5, pt. 3) S 154-60). Three subtypes of
MAChRs hav @c¢fgleholineisesntorsd Muscarinie pecivichlinerpeeptasm BACHRS) bedonge thad M3

Cont racti o P LT By aroaR FloRR et AR L HEM R Bl e ¢

15 There ate five subtypes of mAChRs, termed M1-M3, and each is the product of a

QAN KON I aEx- 21a.2 [

distinct gene. Each of these five subtypes displays unique pharmacological properties.
Muscarinic acetylcholine receptors are widely distributed in vertebrate organs where
they mediate many of the vital functions. Muscarinic receptors can mediate both
inhibitory and excitatory actions. For example, in smooth muscle found in the airways,

20 M3 mAChRs mediate contractile responses. For review, please see Caulfield (1993

Pharmac. Ther. 58:319-79).
In the lungs, mAChRs have been localized to smooth muscle in the trachea and
{ bronchi, the submucosal glands, and the parasympathetic ganglia. Muscarinic receptor
density is greatest in parasympathetic ganglia and then decreases in density from the
25  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, M;,
36 M, and M3 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
1



via binding of the stinmulatory O protein Gg/11 (Gs), leading to liberation
of | WD 20051104745 PCT/ US2005/ 014386 phosphati dyl

i nosi t ol - doPmbd/sRgsphat e, resulting in phosphorylation T[ﬁ%ﬂ&ﬂ]’ﬁ%slﬁl e
proteins. MB mMAChRs are al so found on pul nonary subnucosal gl ands.

Stimulation of this population of M3 mMAChRs results in nucus secretion. M

MACbRs nak @hagphatidyldnosiied-di Sybisphaphate fresultingcingthiosphogylatiereelegonyactie popul at i on

on airway snpoth SC Al t hough t he precise function i i1 _unknown,
they i nhi bItfOEH oA AR ?I_éia@s"&g\‘%‘i%ﬁ PR ot e Bt izmatth

i nhi bi ti on tBik popiMiorI6NeL 3iA CHR s PgLlEOiRahudMi séanéiidss are | ocated on o
post ganglioni c ~ par as%/ athetic nerves. Under normal physiologic conditions,

neuronal M2 mACHRs wake upappreomately SGB80%cafithe ebalineraic restriase from

par asynpat hetic..nerves. |1 nhibjtory,10 mA have al so heen,denonstrat ed
b oy it haPPRaRES Ry eSS, ATAE R oRRLR Shdla F SRLABERUE L b1
rel ease of {RayAHbANAldcASlandiiitSicdQeK AR T AiriRAOBAL hscld WRMhib#ohBE | UNgs.
M mAChRs are found in the pul nonary garas npat heti c ganglia where they

function t cANP generaticgu rSeurana Nssi sHnebeated cuposiganglanie al so been
| ocalized to_the 5.peripheral | un renchyma, .however their fu lon in
t he par encmmgatéﬁ‘k‘g’b%:s'm@%&m’ﬁ&‘ﬂ%&%&?.ﬁ@?@ n?@(?@ﬁ’t“@ﬁ%%?% ion in
the lungs hasviBegghtreheel éffhcétyldhﬁfm@fel/eagé fr_ﬂinfﬁﬁés‘?ﬂ{paﬂﬁﬁbﬁ%}ﬂéi' Enh%bﬁﬁ'
states. In“particular, in asthma and chronic ™ obStructive pul nonary "di sease

( COPD) , 10i niamAilRs\haye alsothieemderhamtiated onsympathetionémves ini the lupgh/ef soamecar i ni ¢
acetyl chol i ne.autqgreceptor f.unctian on_.paras at het i nerves s lying the
Ul ronary. SAEUEh TESErEen o SRRy P SRR AR JoreASinE SEuBEENS! | owi ng
vagal nervapsititgieathg@n (Fryer et al. 1999 Life Sci 64 (6-7) 449-55). This

mé\ChR dysfunction results in airway hyperreactivity and hyperresponsiveness
medi at ed by i ncrMamddChRq arafaunddn thef pulBonagipReasymipatbetihgangtie miefe thest i on of

pot ent 25 R ant agoni sts uld be ef ul as, therapeutics,in.thes
PACHR: e APHOR 18 G BHee Sp ottt | Diesh oA B J08 PO IS S Mifasses a
vari et y150f [REgREreSIahY Bardfeyihh, however their function in the parenchyma is unknown.

Muscarinic acetylcholine receptor dysfunction in the lungs has been noted in a
variety of different pathophysiological states. In particular, in asthma and chronic
obstructive pulmonary disease (COPD), inflammatory conditions lead to loss of

20  inhibitory M9 muscarinic acetylcholine autoreceptor function on parasympathetic

nerves supplying the pulmonary smooth muscle, causing increased acetylcholine
release following vagal nerve stimulation (Fryer et al. 1999 Life Sci 64 (6-7) 449-55).
( This mAChR dysfunction results in airway hyperreactivity and hyperresponsiveness
mediated by increased stimulation of M3 mAChRs. Thus the identification of potent
25 mACHhHR 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 itisa
major cause of mortality and morbidity in the world. Smoking is the major risk factor

30  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 fo rank among the top five as a world-wide health burden by the year 2020,
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probl ens including chronic bronchitis, chronic bronchiolitis and enphysens,
and it is a major cause of nortality and norbidity in the world. Snoking is
t he maj or wo ssfegior 30 for the devel opnment of COPD; nepgt/yshas/diskdsi on
people in the U S. alone snoke cigarettes, and an estinmated 3,000 people

take up the habit qlailé@A_s a result, COPDis expected to rank anong the
top five asinhalgdanti-ohp ra@aﬂmmpsbwrcagnnub)ycqns@e;@éﬁe 2eydd stapdard)’ aofwsy lim 745

the “gol d_sibiead dor OB @rePllscr 8" 04LER0Y St G Cabe HHH FLIBGTBL0T 2
J. Respir. Cit.Despie thetrgelbollylod 201dBiSuppbtigpidhiccuse v ahfilchiplila@giy of

evi dence supporting the use of anti-cholinergic therapy for the treatnment
of airway higapy &erche treatment afasway ipereadtivg dissasearielatizelyfewiantir gi ¢

Compounds SLEIRKON! AR Al ISl B 6L RS 66 FELRORBY LAGHERL o7
Corbi vent ( syl f, OHINDAL LAk ishllod UL Rl Gk B iV AGIRIOL G ol y i nhal ed

anti- cholinergic nar r reatnent o way hyperreactive
di seases. b B S ; BAUALA | : ' gqﬁé; \ %'lfa}&ﬂﬁﬂit-’ it is
short acti \r/lgbﬁlgln‘ﬁﬂi Hd%ggnﬁz o'Eejn Ygthgald}gnﬂélrlsg?se?%}ddng rra%i/l&as our tinmes daily

i n order t oclptineigitemeddetedffof the ttdatménDBDairway hypetreadtivekdiscapss. WdleAlsisa, t he

| ong-acting anti-cholinergic, TiotropiumBrqm de ( (Spirjva(c)) was recently
appr oved, Wﬁﬂwgofﬁp muscarigieraesht fys short acling) and thus MUsthe  uni t ed

St at es. Th“éq%ni@ﬁ ' . &gc}q apabl e of
causi ng1 | ocka e%gigd W%\Aﬁﬁl@ ﬁﬁ%?g%oﬁg’\fg%tt?ﬁ%n ?gfnﬂg?éheg%ﬁ?ﬁi stered
once-dai | y fdiehtbrintBweope smak Asiatthelongiactiny afty-pkeliresgit TisrapiwaBremideuch as
asthma and COPD. Since mAChRs are wi dely distributed throughout the body,

t e abil it y(Spiriea$)lwas tacenitly apptaved hpivesel thisgirbguca ibuorently potavailgble i thae
respiratory, tra | s partijcul arl advant ageous, as it would allow for | ower
doses. of _t WHnHeretes. BiRis,there Fimlns ieq o RPLcoTRndB T £ COPEE) g

topi cal ly aglhising vlidkdde SRR CARYSVHIGNE: 4P afd b AimhiBbteréohde bai
particul ar, ar egr et al need el t her aﬂt1 thgql(?ﬁg?ggtﬁgr oﬁéﬁt;/ t he Iuerrlgc,p wogilé_nyal | ow
t he avoldanfoe thef treatmenttod dirsiagt diypérieactive disedsenmyh lag asthmn and CORY.st emi ¢

anti-cholinergi Csmlég %AChRs are widely distributed throughout the body, the ability to apply

anti-cholinergics locally and/or topically to the respiratory tract is particularly

advantageous, as it would allow for lower doses of the drug to be utilized.
Furthermore, the ability to design topically active drugs that have long duration of
20 action, and in particular, are retained either at the receptor or by the Iung, would allow

the avoidance of unwanted side effects that may be seen with systemic anti-cholinergic

use.
(
SUMMARY OF THE INVENTION
25 .

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

30 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 (I).
3



SUMVARY OF THE | NVENTI ON 25 This invention provides for a nmethod of
treating a nuscarinic acetylcholine receptor (mMAChR) nedi ated di sease,

wher ei n aggR) Ydosh@d7uHe binds to an mMAChR and whi ch et hoglefa8Ros/sasss
adm ni stering an effective amount of a conpound of Fornmula (I) or a

pharmaceutical ly acceptable salt thereof. 30 This invention also relates to
a met hod of i nhiBha pmspnt fyvebliomilagpuoivides &nythe hotel nempoundsiof Fomedp(Brs in a
mammal in need,t her eof. ich c ri ses. adm ni steri.ng.t o .aforenenti oned
mammal an dRRkeGRseutical Sompe SO coBEisRes Conon 4T Frynuls (598505 104745
PCT/ US2005/ (hhAR&%utidd1RaRic@ o€ Biludptvent i on al so provides for the novel
conpounds of Formula (1), and pharmaceutical conpositions conprising a

conmpound of For n¢mpgunds of Hdrraula gh aisefukinthe present anvengon are represented byGbepounds
of Formula (1) useful in the present invention are represented by the 5
struct ure: ) ®“N X HOR3 R2 (1) wherein: ( 10 Rl is selected fromthe
group consisting of Cl-15 al kyl, hal osubstituted C -15 al kyl, C1-15 al kyl
cycl oal kyl, cycloal kyl, C2-15.al kenyl, hydroxy substituted Cl-15 al kyl,
Cl-15 al kyl aryl, Cl1-15 al kyl heteroaryl~_ (,GRTR7) gNRaRa, (CR7R7)gNC(O) Ra,
(CR7R7) qC( O NRaRa, (CR7R7)gC(O Ra, ( oC (O Ra, 15

(CR7R7) gNRaC( O NRaRa, (CR?R?)qCRcHéand CRZR7) gKS( O 2Ra

R3 R2

Y

wherein:

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)gNRaRa, (CR7TR7)qQNC(O)Ra,
(CR7RTGC(O)NRaRa, (CR7TR7)qC(O)Ra, (CR7R7)qOC (O)Ra,

15 (CR7R7)qNRaC(O)NRaRa, (CR7R7)qORc and (CR7R7)qNS(O),Ra

R1 is selected from the group consisting of:

o W
z
M O
e N
, Y, v—),
{ e X

R1 is selected from the group consisting of:

R6 R
. R4

X Mo

20 RS
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;



Rl is selected fromthe group consisting of 0O WZ Mo nmN and V-t Ji ORI
Is selected fromthe group consisting of: R6 R6 ~~ir OR4 20 R5 R2 and R3

ar e i ndepapgdednisiiyaras! ected fromthe group consisting of ilé-rh],sz(@gmﬁ:;@d kyl
aryl, heteroaryl, C -4 alkyl heteroaryl, heterocyclic and a CI -4 alkyl

heterocycl ic moiety, all of which noieties may be optional I% substituted; 4
WD 2005/ 104R45s m&dsm@?oh@maseonmmgwfhmgemm—ii)n&kwhéllgl apoxywanilst i ng

of hydrogen teroaryl,
C1- 15 ol byt Gl AR eterehid o Blshaftirtet psterp o S e S Al Tt et .
al | of whi Cﬂet%c?éli&ﬁoi%’é}b{ all @ f Qidhanaiklids rﬁh’;ﬁﬁé bf;ﬁsrﬁﬁ sBbdieutk®, sel ected from
the group consisting of "hydrogen, Cl-15 al Cl- 1 al koxy,  heterocyclic

and a Cl1-15 aI kyI heterocycl ic nmoiety, all of whi ch noi eties nmay be

hT1As B i Sl R B0,
cyano, ni t rﬁete&%ﬁ%la%l 16 G RK %B?&m%ﬁén o HhidROmbRAES MEY bér&y forma

5 to 6 menbered saturated or unsaturated ring; and wherein the alkyl, aryl,
aryl al kyl , hptierbzsybstitited;er oal kyl , heterocyclic, heterocyclical kyl groups
may be optionally substituted; 15 R6 i s sel ected from the group consi sting

of hydrogen, Cl-4 alkyl; qis O or an integer having a value of I to 15; n

i's an int egRy HaRsGe thdspbniRn® sdledt@i A6m the group consisting of hydrogen, halogen,
10  Cl-4 alkyl, aryl, C1-4 alkyl aryl, cyano, nitro, (CR7R7)pORb, (CR7R7)pNRbRbD, or R4
and R5 together may form a 5 to 6 membered saturated or unsaturated ring; and
( wherein the alkyl, aryl, arylalkyl, heteroaryl, heteroalkyl, heterocyclic,
heterocyclicalkyl groups may be optionally substitpted;

15 Ré6 is selected from the group consisting of hydrogen, C1-4 alkyl;

q is 0 or an integer having a value of 1 to 15;
n is an integer having a value of 1 to 14;
m is an integer having a value of 1 to 15;
20 1is an integer having a value of 1 to 4;
tis 0 oran 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

25 alkyl;
V is selected from the group consisting of CH;, 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;
30

R7 is selected from the group consisting of hydrogen, C1-4 alkyl, halosubstituted C1-4
alkyl, and hydroxysubstituted C1-4 alkyl;



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 value of I to 5; pis 0 or
an integewdResn@ra value of 1 to 4; X, Y, Z and Ware in@gpeagosniisy

sel ected fromthe group consisting of hydrogen, C-4 25 alkyl; Vis
selected fromthe group consisting of CH2, 0, S, and NRb; Mis O or CH2; Rb
is select edX-fluscarphyhelogmaup ae@rpmbkt amgm,(sﬁcmmhrb@ult biomide, abcﬂa;ie Jhydrogideand Cl - 4
al kyl aryl cted he consjstin dro n Cl-4
al kyl, hal &é‘lfg@t{ugfa ﬁ triflppgo ﬁi?ga?‘gf% t‘-‘r ’F&?eeg"r@‘% . 5 WO
2005/ 1047455uasﬁmty$ama@é4§aﬁaue§ulfdm Rl ShRAfAbky acceptabl e o on,

such as chloride, bromde, iodide, hydroxi sulfate, nitrate, phosphate,
acetate, trifluoroacetate, fumarate, citrate, tartrate, oxalate, succinate,
nandelate nEthaneSU|iﬁgﬁéﬁh@ﬁgﬂB$§§iE§ DETAILED DESCRI PTI ON
OF THE PNVENTI ON  Thi L VENLION 57 0ni abi cycl o
[3.2. 1 ]Joctane conpounds, pharnmaceuti cal conp03|t|ons processes for their
preparation, and use thereof in treating mAChR nedi ated di seases. 10 In a

pr ef erred enbodi Fasinvefticthelgiedtwanmivel bimylts-mnﬁztbéacymh:@m@dﬂ@btm of fornmula

) herein bel ow 15. wherei n
(h compounds, Rl%annaceutw?igcompos?tmns, processes for their preparation, and use

thereof in treating mAChR mediated diseases.

10 In a preferred embodiment of the present invention the compound is of formula
(I) herein below:
.
R
N
X
HO
R’ R2
D

15 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)gORc; (CR7R7)qOC (O)Ra and (CR7R7)GNS(O):Ra;

20
{ or R1 is selected from the group consisting of:
M o) ‘m R4
\(./rn \(—J . O
v—),
RS
R2 and R3 are, independently, selected from the group consisting of:

25



Rl is selected fromthe group consisting of Cl1-10 al kyl, hal osubstituted
Cl-10 al kyl, C1-10 al kyl aryl, C1-10 al kyl cycloal kyl, cycloal kyl, hydroxy
subst it ut ggb gbsAcs7as kyl , C2-10 al kenyl, (CR7R7)qORc; ( CRFRUsm0S(46dcRa and
(CR7R7)gNS(O 2Ra; 20 or RI is selected fromthe group consisting of. R6 R6 M
O4 Kn -~QI R5 R2 and R3 are, independently, selected fromthe group
consisting of. 25 6 WD 200%/ 104745 PCT/ U82005/014356 L H KSH sFHF

Gand F G GF, G H K- ake i ndgpehdendly sel fromthe group
consi sting of hydrogen, -} gen, Cl-4 |, hal ost s |tut ed Cl1-4 al kyl,
hydoxysubstituted Cl-4 alk and C - koxy; 5 [ lected fromthe
group consisting of hydfogef, CJH.-, 10 aFkyl,'gd, aedd al kofy, aryl and

heteroaryl, all of which noceties nmay be optionally substituted; Rc is
sel ected fromthe group consisting of hydrogen, Cl-5 al kyl, Cl1-5 al koxy, all
of ( whi chF.fi Bt Kaod keare ideppndestin selocted Somi the geaup consifingofdydmesne

ot ar yi Bt E Rl B bRt B AR el R P sRRE D, o
R4 4 alkoxy,
5  Rais selected from the group consisting of hydrogen, C1-10 alkyl, C1-10 alkoxy, aryl

and heteroaryl, all of which moieties may be optionally substituted;

Re is selected from the group consisting of hydrogen, C1-5 alkyl, C1-5 alkoxy, all of
( which moieties may be optionally substituted;
10

R4 and RS are independently selected from the group consisting of hydrogen, halogen,
C1-4 alkyl, aryl, C1-4 alkyl aryl, cyano, nitro, (CR7R7)pORb, (CR7R7)pNRbRb, or R4
and RS together may form a 5 to 6 membered saturated or unsaturated ring;
15
q is 0 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;
lis1 or2;
{ 20 tis0,1lor 2;
pis0,1or2;

Vis O, or CHy,

R6 is selected from the group consisting of hydrogen, C1-4 alkyl;
25

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;

7



and R5 together may forma 5 to 6 nenbered saturated or unsaturated ring; 15
gis 0 or an integer having a value of 1 to 5; n is an integer having a

val ue of Iyd fodir043 S an integer having a value of | to permdzdesedassy 2; 20
t is 0, 1or 2; pisO,lor2; Vis 0, or CH2; R6 is selected fromthe group

consi sting of hydrogen, d-4 alkyl; 25 Mis 0 or CH2; Rb is selected from
the group cdnisiaphysiglagiicallydcespiable ation, supikgs chlenide, Argmideiodidgy iydroxide | s

selected frg he..aro C I St hydr oge - X
5008 1047 45 baley ERHD BRe R Sl s AL IRE Bl Whecde Bulhle ol
such as chl suctidgte, Paadsiste, méthshedalfonydimb-tduenesilfdnatee, nitrate, phosphate,

acetate, trifluoroacetate, funarate, citrate, tartrate, oxalate, succinate,
mandel at e, net hanesul fonate and p-tol uenesul fonate. 5 Al of the aryl,

het eroaryl, and Rgt er,ocycl i c_cont,al nd,ng noj et i . <optionally
substituted as d‘gﬁioﬁg?f %&%‘r‘ﬁr T l}ggelxoct}lggcﬁgrftgﬁﬁ}/gcrﬁgl_epgfmayﬁﬁe aryl ,

het eroaryl , oiddally hitisBaN&] dscdeifBd BérBint@lowDi eties” refers to both the ring
and the alkyl, or if included, the alkenyl rings, such as aryl, arylalkyl,

and aryl al kenyl Foriusgerefthihe tenmmitheraiyh thietesoargln and hetengsyclivespntsgning

I nt erchangeabl yv. ysed thr,oughout . S herei.n, Yopfional ly.substituted"
uni e5s. <pechpictint ipter it UERE e oAkl B, apktens @ boe A S
fluorine, ¢ pa?mﬁ' Wlbm'ﬁpmé 1 9Ris§ e ThéWeeth ¥ibietiely SHAHheS URBY bk Ut ed

c - 10al kyl ;ﬁgi- 0 al koxy, suchnyas Eet hoxy or etiehlgxy; S( O)gm Cg 10 al kyl ,
wher ei nlon  interchangeably @seddwohghoutnet hyl thio, methyl sul finyl or nethyl

As used herein, "optionally substituted" unless specifically defined shall mean

such groups as halogen, such as fluorine, chlorine, bromine or iodine; hydroxy;
hydroxy substituted C1-10alkyl; C1-10 alkoxy, such as methoxy or ethoxy; S(O)y' C1-
10 alkyl, wherein m' is 0, 1 or 2, such as methyl thio, methyl sulfinyl or methyl

15 sulfonyl; amino, mono & di-substituted amino, such as in the NR1gR11 group;
NHC(O)Rg; C(O)NR10R11; C(O)OH; S(O)2NR10R11; NHS(O)2R9, C1-10 alkyl,
such as methyl, ethyl, propyl, isopropyl, or t-butyl; halosubstituted C1.10 alkyl, such

'CF3;an optionally substituted aryl, such as phenyl, or an optionally substituted

arylalkyl, such as benzy! or phenethyl, optionally substituted heterocylic, optionally

20  substituted heterocyclicalkyl, optionally substituted heteroaryl, optionally substituted

heteroary! 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 alky! amino, such as in the
NRi1pR11 group; C1-10 alkyl, or halosubstituted Cj-1¢ alkyl, such as CF3.
25  The following terms, as used herein, refer to:

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

» "Cy.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, ters~butyl, #-pentyl

30 and the like.



15 sul fonyl; am no, nono & di-substituted am no, such as in the NRI1OR11l
group; NHC(OR9; C(O NR1IOR11l; C(O OH S(O 2NR1OR11l; NHS(O 2R9, C1-10 al kyl,
such as nayOygbos/@ifayl , propyl, isopropyl, or t-butyl; halpegrisssosforisesl Cl-10
al kyl, such CF3; an optionally substituted aryl, such as phenyl or an
optlonally substituted arylalkyl, such as benzyl or phenethyl, optlonally
substituted beterdieytloalkylips hssddierain mmdwwmd&mﬁmﬁy&ﬁ taBkyl ,

optionally substitu het tional |y bstjtute t eroar al kyl ,
OpLL onal SRSl Lo STt Bty OB SSbI PR S GRARE e
substituted one to'ikeg It'umab]xrmbpﬂp@bcu&wﬂlfe@WmemgﬁaaFM oy WesichddiéReh al kyl ;
Cl-10 alkoxy; S(Om Cl-10 al kyl; am no, nono substituted al kyl am no,

such as in niviety NERGRcarhgnatems, Gnlesothel dhgin length malmmbﬁxerettmuedumg,ﬂ@lt al kyl ,
such as 3. Ih ng ter as u her | r ef al o" - aII
hal ogens> HQ\{] cgmeg#%ﬂmll %8 T’;B e'éﬁa Pbegly "PREPRY ﬁgwenylof "al kyl " -

bot h strai gBﬁteﬁﬂcanrtﬁgﬁk@d chain noieties of 1 to 10 carbon atoms, unl ess
the chain length is otherwise |imted, including, but not Iim'ted to,

met hyl , ethyl, n!ﬁ\arz,ﬂyl-pherwbalpirnﬁm}lﬂwl,n butyI sec-butyl, iso-buty

tert butyl, n- pentglg the |ike. 00 104745 P]grl us2 051014386 -
"cycl oal kkyl i s udBr9aEY ?P%OWQH%WI‘P@ %é’Py Paf Q?‘fy Pt o 8
carbons, in "ot sl afohtd ﬁq{ﬂw,g q.]ngg)exyl ,
and the |i %é{&b&gl Q%%y? EISS]!(L%E%B%%QGI n f;l[t I o%ﬁ&glggggﬁ?gp%%n trai ght
or brandnedcmttammnemnnmmyhct&roatom setectedrfroan thesgroumbasistingef Mh&l or S,endt h i s

I|mtedthere t 5no I|mt 0 ethenyl, . 1- nyl ,
2- propenyl , tbl"ﬁ'e ‘Pf{l echF(g%FéiF Py{azt? 'ﬁl?P}]% @WFP?{%(’POHE ﬁ? "aryl "
- phenyl " ang.maplithy lpyridiechtARIN oxz(z%ﬂe t&%zamonenma&mﬁafe' on, such
ad ' "het eroaryl oxy", eroaryl al kyf™) - a 5- menbered aronatic ring
systemin mhnrdazmin,andmlennbmmmdgzolelo cont ain one or nor e het er oat ons

or,.S, .such as,, but n

sel ected fromthe grou Sj sting of .N, .
to pyrrole, pyraz o%éter‘g‘ﬂ?g% Opps & dn %F%\”Pﬂtéon’ |S‘é‘3’q"tﬁ .lasierq% 103‘@50)

15 - asaturated or partially unsaturated 4-10 membered ring system in which one or more

rings contain one or more heteroatoms selected from the group consisting of N, O, or S;
such as, but not limited to, pyrrolidine, piperidine, piperazine, morpholine,
tetrahydropyran, thiomorpholine, or imidazolidine. Furthermore, sulfur may be
optionally oxidized to the sulfone or the sulfoxide.

20 » "arylalkyl" or "heteroarylalkyl" or "heterocyclicalkyl” is used herein to mean
C1-10 alkyl, as defined above, attached to an aryl, heteroaryl or heterocyclic moiety, as
also defined herein, unless otherwise indicated.

( » "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.

25 » "wherein two R1 moieties (or two Y moieties) may together forma 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.

30

Hlustrative compounds of Formula () include:



qui nazol i nyl, pyridine, pyrimdine, oxazole, tetrazole, thiazole,
t hi adi azole, triazole, 1imdazole, indole or benzimdazole. "heterocyclic"

(on its ownoeuositogAasy conbi nation, such as "heterocycl i celchyisadosoifss a
saturated or partially unsaturated 4-10 nmenbered ring systemin which one or
nore rings contain one or nore heteroatons selected fromthe group

consi sting &fZN[(3efluaseplsnyDmethyllexy tashu)-Adhydroxy@iphend)mefhydri di ne,
i peri di ne, pi perazi ' hyd . thi hol i ne,
p1 peri ar ne elnﬁ){b{il‘%t%}]oi?%oﬂg%tgékﬁq)rlf)ﬂﬁde tetra yaropyran t hi onor pnol 1 ne or

i m dazol i di ur may be optionally oxidized to the

sul fone or ﬂ@yc&b‘ki(ﬂiﬁhéﬁyl)xﬂ@tﬁyl]ﬂf—{Q-ﬁ@héﬁﬁm@m%l}b?g%?ﬁtw al kyl " or
- a

"heterocyclical kyl" is used herein to nean kyl, as defined above,

attached t oazomiahigyclohaidedangbrogliddet erocyclic noiety, as al so defi ned

herei n, unl erw se indi cat.ed. " fimyvl" - the L d 0) of the
correspondi ﬁgﬁg{ﬁ‘?‘ﬁf %’Ppﬁ?%ﬁf%eﬁﬁ){’f‘?w gﬁ%—&@%ﬁrgq@ﬁ%ﬁ@wﬁyﬁéﬂ and the term
“sul fonyl " pein@dbicych[2.R2]béthhe/bromigh zed S(0)2 moiety. 25 - "wherein two R
noieties (or two Y noieties) ma ether forma 5 or 6 nmenbered saturated

y to
or unsat ural f(a-{I[G4l‘féﬂorbphwda)mﬂﬂ@bﬂhXN?thylh‘éthdﬂ@HYﬁd@hwﬁ)mnth@ﬂ-1an aromati c
ring syste such a t hal ene, .or is a phenyl noiety having attached a 6
rrengergd pg}?qnéaﬁ)f“iycgoﬁ'ggi?‘gﬁmgl?mﬁﬂgeaturat eg ri %g such ;s a CchycI oal kenyl ,
 §Fon ool BuRpRUE U o T (2. GHEl ARaaTEk PRAIETC. 20

Il'lustrative conpounds romula (1) ‘inclu 745
PCTI US2005/ azongdicyclo{Z.2.2]octane bromide

3 1o oot L o o 4SSN 12

4- [ hydr oxy ( gidpidicticlofBLiPbdtade BrédndidPhenyl met hyl ) oxy] et hyl } - 1-

R e O RIS 0 I URE
1-(2- { [ (4&%%%5&%%%?%!ﬁgﬁéﬁ‘é’é&m‘%&‘é’ }ethyl)-4- [hydroxy(di phenyl)nmethyl]-1-

15 4-[hydroxy(diphenyl)methyl]-1-{2-[(phenylcarbonyl)oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide
1-{3-{(3-fluorophenyl)oxylpropyl}-4-[hydroxy(diphenyl)methyl]}-1-
azoniabicyclo[2.2.2]octane bromide
4-{hydroxy[bis(4-methylphenyl)Jmethyl}-1-{2-[(phenylmethyl)oxylethyl}-1-

20  azomiabicyclo[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)oxylethyl}-1-
azoniabicyclo[2.2.2]octane bromide

25  1-{3-[(3-chlorophenyl)oxy]propyl}-4-[hydroxy(diphenyl)methylj-1-
azoniabicyclo[2.2.2]octane bromide
4—[hydroxy(di—2—thienyl)methyl]-1-[3-(pheﬁyloxy)propyl]-1-azoniabicyclo[2.2.2]octane
bromide
4-Thydroxy(diphenyl)methyl]-1-[3-(phenyloxy)propyl]-1-azoniabicyclo[2.2.2]octane

30  bromide
1-(2-{[(4-cyanophenyl)methyl]oxy}ethyl)-4-[hydroxy(diphenymethyl]-1-
azoniabicyclo[2.2.2]octane bromide

10



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

4-[bi s(4-fluorophenyl) (hydroxy)methyl]-1-{2-[(phenyl met hyl)oxy]ethyl}-1- 10
azoni abi cypd 8dos/184743 oct ane broni de PCT/US2005/014386

4-{ hydr oxy[ bi s(3- net hyl phenyl )] et hyI }-1-{2-[ (phenyl net hyl ) oxy] et hyl } - 1-
azoni abi cycl 0%2 2. 2] oct ane_br om de

[(4-fl Eoroplré WWW?P)ﬂ}ﬁ ﬁé@&w@m%ﬂ%ﬂhﬁ hyl ] - 1-
2-ZFE;/Sr Io%?%%a ﬂ“’?{eﬁ;ﬁ‘%%‘%ﬁ phenyl car bonyl ) oxy] et hyl } - 1-

azoni abi cyc4-gbig(42fldrophenyt)(dociydethyl]-1-[3-(phenyloxy)propyl]-1-
1-{3-[(3-fluorophen ({{%o%pr opyl } - 4-[ hydr oxy(di phenyl) net hyl ] - 1-
azoni abi cyc#ma i/ Hiedifpmide

4- { hydr ox y[F JF%@%%%MEWM%&%@ SRASMMbEBH ! ) oxyl ethyl} -1- 20

azoni abicyc

4- [ hyd[)oxy(Q@Wc)m?mbdtﬁﬂgﬁramﬁddmt hyl sul f onyl ) am no] propyl } - 1-

azoni abi cyc octane bro

4- [ bi s(3- 1¥| 'ﬂrdi{i m(]gl;pﬁewhn@hylﬂﬂe{%fﬁﬂjmqhxlzl-pbm&q@ylﬁwﬂgth%%ﬂy} et hyl }-1- |
I abi %F 25 1 3 - n r

?Z?ZI- a[ Ih%(r: aé’?%ﬁ!e%??ﬁ&"%&% I%?d azoni abi cycl[(()[ 2. (2: 2]O(r)gltoaﬁeybz O%Xézap i

4- [hydroxy(m[hﬂirbiy(aip}ihﬂmhéth&m-llfi R2(apehixlenyiineaiydixy jethylpaoni abi cycl of 2. 2.

2] octane bromd

gCE Q%Sr%g(@mmﬂwmﬁfm%enyl oxy) propyl ] - 1- azoni abi cycl o [2. 2. 2]
150 (4 SRR em ey R e BB ikl ol A

azoni abi cych@iidde. 2] oct ane br om de 10 WD 2005/ 104745 PCT/ U82005/ 014386
1 ({3 [ (4- bronophenyl )oxy] yI }-4- &ph ydr ox (d| henyl met hly J
azoni abi Cycﬂ@@rgxﬂ}]w@p@ﬁ Wiild@-(phenyloxy ethy —azomablcyc o[2.2. 2]octane

bromide

15 4-{hydroxy[bis(3-methylphenyl)methyl}-1-{3-(phenyloxy)propyl}-1-
azoniabicyclo[2.2.2]octane bromide
4-{hydroxy[bis(4-methylphenyl)jmethyl}-1-[3-(phenyloxy)propyl]-1-
azoniabicyclo[2.2.2]octane bromide

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

20  azoniabicyclo{2.2.2]octane bromide
4-[hydroxy(diphenyl)methyl}-1-[3- (2-naphthalenyloxy)propy1] -1-
azoniabicyclo[2.2.2]octane bromide

( 4-Thydroxy(diphenyl)methyl]-1-[2-({[3-(methyloxy)phenyl]methyl} oxy)ethyl]-1-

azoniabicyclo[2.2.2]octane bromide

25  4-Thydroxy(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-Thydroxy(di-2-thienyl)methyl}-1-[2-(phenyloxy)ethyl]-1-azoniabicyclo[2.2.2]octane

30 bromide
4-(hydroxy {bis[3-(methyloxy)phenyl] }methyl)-1-{2-[(phenylmethyl)oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide

11



4-[ bi s(4-fl uorophenyl) (hydroxy) net hyl]-1-[3-(phenyl oxy) propyl]-1-
azoni abi cycl o[ 2. 2. 2] octane bromde 5 1- {3-[(4-fluorophenyl)oxy]propyl } -4-

[ hydr oxy( dvopbeaubgraet hyl ] - 1- azoni abi cycl o 2. 2. 2] oct ane Br9RIse@s/ 014386

4- [ hydroxy(di phenyl ) nmet hyl ] -1-{2-[ (1- et hyl -1 - phenyl et hyl ) oxy] et hyl } - 1-
azoni abi cyc| o[ 2. 2. 2] oct ane brom de .

4- [ hydr oxy(%ﬂﬁﬁW(%‘H’%ﬁt‘W@ ethyl}-b-{p ([A-pissonhenyDonylpsayiily oxy] et hyl } -1 10

azoni abi cy 21 ' 4-[ hydroxy(di -3
~t hi enyl ) ne%%%?lg{ak@?%ﬁgﬁ%ggy propyl | - 1- azoni abi cycl o [2. 2. 2] oct ane
brom de 1-{3-[(2-fluorophenyljoxy]propyl}-4-[hydroxy(diphenyl)methyl]-1-

4-[ hydr oxy(di phenyl thyl]-1-]2-(phenyl oxy)ethyl]-1-azoni abi cycl o] 2. 2. 2] oct

azont abicyct b A RSB BB NBRAL I T Aabphcl ATy ST 0Py I~

4- { hydr oxy [dabsiebicyslbl2yl.Ploetayie btomeidey| } - 1- [ 3- (phenyl oxy) propyl ] - 1-
azoni abi cycl o[ 2. 2. 2].oct ane brom de_ 4-[ hydrox&di phenyl )lmet hyl ].- 1- (3-{
FOFOIHE :

[ 4- (et hyl dkiaydre(dipksoyhmetipgl-] (§3-[Gufl Dexdpbemy]l pmethigdtlane broni de

4-[ hyd ' |d.- - 12- ht hal I 1]-1-

7o, abi oy CERRITEY (R ectapd pretge napnt hal envl o) propyl]

4- [ hydr oxy (4df gdiﬁﬁd?lbideﬁﬂaﬂi-g(ﬁ{-gign(ziﬁirﬁwlmahﬁ]@ny| ] met hyl } oxy) et hyl]-1-
e

azoni abi cycl o[ 2. 2. 2] oct ane brom
4- [ hy dridxy (a@rpirbicys et Alpriang bramidapht hal enyl net hyl ) - 1- azoni abi cycl o[ 2. 2. 2] 0

ctane brom . . —

- i (3 1 COp SR een oA R indol syt egiebieygia 2 flocane

azoni abi cydrezle2. 2] oct ane brom de

41[ hydr oxy(di - 2-thj enXI )met hyl ] - 1-[ 2- (phenyl oxy) et hyl ] - 1-azoni abi cycl o[ 2. 2. 2
]octane 3d-Brdénbigheny xlﬁryldpmpyhm-ﬁp@lr@wﬁm nykyesndyt |

yrethyl) - 1§ gnibhiRPany ' 5jolhd Biodhab hy! - 1-

15 4-[hydroxy(diphenyl)methyl]-1-{3-{(2-methylphenyl)oxy]propyl}-1-

azoniabicyclo[2.2.2]octane bromide

4-Thydroxy(diphenyl)methyl]-1-(phenylmethyl)- 1 -azoniabicyclo{2.2.2]octane bromide
4-[hydroxy(diphenyl)methyl]-1-(2-{[2-(methyloxy)ethyl]oxy}ethyl)-1-
azoniabicyclo[2.2.2]octane bromide

20  4-[hydroxy(diphenyl)methyl]-1-{3-[(phenylmethyl)oxy]propyl}-1-
azoniabicyclo[2.2.2]octane bromide
4-[hydroxy(diphenymethyl]-1-[4-(phenyloxy)butyl]-1-azoniabicyclo[2.2. 2]octane

( bromide
1-(1,3-dioxolan-2-ylmethy!)-4-[hydroxy(diphenyl)methyl]-1-

25  azoniabicyclo[2.2.2]octane bromide
4-[hydroxy(diphenyl)methyl]-1-{3-[(2-hydroxyphenyl)oxy]propyl}-1-
azoniabicyclo[2.2.2]octane bromide
1-hexyl-4-Thydroxy(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

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

azoniabicyclo[2.2.2]octane bromide

12



azoni abi cycl o[ 2. 2. 2] oct ane brom de 11 WO 2005/ 104745 PCTI US20051014386
4- [ hydroxy(di phenyl ) net hyl ]-1-{3-[(4-nitrophenyl)oxy] propyl}-1-

azoni abi cyab ofe8184724 oct ane brom de 1-{ 3-[(2-fl uor ophenypgoxsionsoiayss }
- 4-[ hydr oxy(di phenyl ) met hyl ] - 1- azoni abi cycl o] 2. 2. 2j oct ane brom de 5

4-[ hydr oxy(di phenyl ) nmet 1-{3-[(3-ni trophenyl) ox ro
azE)n?/abl c%hﬁ 3b @%@%ﬂ)ﬂ%@@lﬁ [‘SIUXY(dJPhngDmXYh?Vl] T gzpoma%){cy}clo[z 2.2)octane

4- [hydroxy(ﬁlj Flgggyl et hyl ]-1-({3-[(trifluoronethyl)oxy]phenyl}nmethyl)-1-
azoni abi cycl o 2] oct ane brom de

4- [ hydr Oxy(Mbﬂftﬂﬂwoimnaymha&nmﬁcmﬁ]:1@{2{@w@mbﬂmbmhﬂwn}= 1-10

azoni abi cycl of 2. 2. Zl octane bromd

4- [hydroxy(%@oﬁk?@wp% #prqtanfd{rgmewu ndol - 3-yl ) ethyl ] - 1-azoni abi cycl o[ 2. 2. 2
Lo 4 IR e a2 2o

azoni abi cycbl@hada 2] oct ane brom de
4- [hydroxy(d heny met hyl ] - 1-{ 3- [(2 nmet hyl phen ] pr o
zon abi oy cHbEroR PP ey lssiueay] memyDy 1- - phenylnethy Doxylethy1}-1-

or Eﬁygéoxy(%&ﬁ%%f‘)@f T S A P ﬂ'yfg'x%yg{ byl T oxy} et hyl - 1-
azoni abi CYﬂ-QB%(@c?dn@ph@H?@oﬁﬂp%ﬁﬂf} Jthdroxy(dlphenyl)methyl] 1-

4- [ hydroxy(di phenyl i met h pheny met hyl ) oxy] pr opyl } - 1-
azoni ablty c#zspiabicys 0&%35%@

oct ane. by kAL PppERE PG s&ﬁvﬂ%ﬁwﬁf‘%ﬁ%ﬁvﬁ B Sheny! y et hyi 1 1-
25( ﬁzgpgibl %?E@ICR} ZEQ%@% Bibﬁh'iﬂedeh dr oxyphenyl ) o r -1-
Lhy 4 E ({[4y(1)1-dunethyllethylgphe[ngzl]me%lyl}ox%lr)%thyl 4)[hyci{'!)£y(d1p{lenyl)methyl]
1-azoniabicyclo{2.2.2)octane bromide
15 4-[hydroxy(diphenyl)methyl]-1-{[3-(methyloxy)phenylJmethyl}-1-
azoniabicyclo[2.2.2]Joctane bromide
4-Thydroxy(diphenyl)methyl]-1-({4-[(trifluoromethyl)oxy]phenyl }methyl)-1-

azoniabicyclo[2.2.2]octane bromide

4-[hydroxy(diphenyl)methyl]-1-nonyl-1-azoniabicycio[2.2.2]Joctane bromide

20  4-{hydroxy(di-2-naphthalenyl)methyl}-1-[3-(phenyloxy)propyl}-1-
azoniabicyclo[2.2.2]Joctane 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

r—

25  bromide
4-hydroxy(dipheny)methyl]-1-{[3-(trifluoromethyl)phenyllmethyl}-1-
azoniabicyclo[2.2.2]octane bromide
1-[(2-fluorophenyl)methyl]-4-[hydroxy(diphenyl)methyl]-1-azoniabicyclof2.2.2]octane
bromide

30  4-[hydroxy(diphenyl)methyl]-1-{{4-(trifluoromethyl)phenylimethyl}-1-
azoniabicyclof2.2.2]octane bromide
1-(5-hexen-1-y1)-4-[hydroxy(diphenyl)methyl}-1-azoniabicyclo{2.2.2)octane bromide

13



azoni abi cycl o[ 2. 2. 2] oct ane br om de
1- hexyl - 4-[ hydr oxy(di phenyl ) met hyl ] - 1- azoni abi cycl o[ 2. 2. 2] oct ane br om de

4-[ hydr ox%@'goﬁhbjj@nyl )met hyl ] -1-[2- (phenyl oxy) et hyl ] - 1pagRRbdRjot4Ed Of 2- 2. 2
e

] oct ane rom
4-[ hydroxy(di phenyl ) met hyl ] -1-[3- ({4-[ (phenyl net hyl ) oxy] phenyl }

oxy) pr opy! ] 143-c3zlohexafipropgl)ef-thydraXiyGlipleng]inetiyl Jdb-azdhialic 2063 /211) ddtdde
PCT/ US2005/ 014386
1-[ (3-brono £) met hyl ] - 4- [ hydr oxy(di phenyl ) net hyl ] - 1- azoni abi cycl o[ 2. 2. 2]

t b g
ZC[ ﬁ;gr ox;? - ql‘ﬁ?é (tc]h%epyl%mﬁh@tlha ﬁt tiah{ygm[ %Hﬁ)graq %g%cgcy ‘3th¥<1§/] ethyl}-1-
azoni abi cyc bzt{nRalﬁcﬁ]ai@Q&ﬁjectbme)bmdﬂdéS
gnghyg; gxy( dI[B h(? r_;»)-/clhznr;rg t1 rycli&ydlro[szl-gsrcrﬂdg l.’l?yl)\gthyl]hx [ﬁyd}-oxy(dlphel?)ld)cl%{ect{aylﬁ 7.2 2loct
4- (hyd thyl)-1-{2- h | met hyl t h l}-1
e o AP AR )12 L(pren ety o)

1-{3-[(4- cyar[ﬁmeﬂyqd)phénirmmyl]}l- -(2-phengTethel f- tHapdid abitydlsRiR2 Thethne Bl@mide

octane bro

azoni abi cycl %ﬂ
1-[ 2- (1- ben2 dnlhyd gﬂxy@pmmyﬂl krazonyehiencjqldiZoHerians opHds | - 1-

az;)m/?bi cg)(é;) %?‘f(]d?p %?ﬂjﬁ%gg%lgﬁéﬁ%%{d%@%ﬁﬂgﬁ] d| met hyl et hyI ) phenyl ]

iL1 ?f}ogl » ((Zgidlﬁib%l)l .’Q(Zﬁz]la?tﬁn@ﬁ[@ﬁh%@ lﬁ I ) ph I hyl }-1
r ox i phe met met 0X en met -
azon?/ab| C§C| 4 2‘?/ J@%tpbtmy yl}- 1-a>z/oma]:%llc)?clo[2y2 i]octang/ bromide

B A b A Ao/ )1

4- [hydroxy(gt@ﬁnﬁjwc}d[gtzrmb&mﬂemﬁﬁae -azoni abi cycl o[ 2. 2. 2] oct ane brom de 20
4- [ hydroxy(d| 2-napht hal ényl )nmethylj-I-[3- Sphen oxy) pr opyl 1
azoni abi cyc dmeQﬂMﬂémﬂbﬂ@Wﬂl@hﬁﬂyl]}methyl henyloxy)propyl]-1-

15  azoniabicyclo{2.2.2]octane bromide
1-[3-(3-biphenylyloxy)propyl]-4-[hydroxy(dipheny)methyl]-1-
azoniabicyclo[2.2.2]octane bromide
4-Thydroxy(diphenyl)methyl]-1-[(1S)-1-methyl-2-ox0-2-(phenylamino)ethyl]-1-
azoniabicyclo[2.2.2}octane bromide

20  4-[hydroxy(diphenyl)methyl]-1-propyl-1-azoniabicyclo[2.2.2]Joctane bromide
1-{3-[(2-bromophenyl)oxy]propyl}-4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide
1-[(3-fluorophenyl)methyl]-4-Thydroxy(diphenyl)methyl]- 1 -azoniabicyclo[2.2.2]octane
bromide

25  1-[(3,4-dichlorophenyl)methyl]-4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclof2.2.2]octane bromide
1-[(2-fluoro-3-methylphenylmethyl]-4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide
4-[hydroxy(diphenyl)methyl]-1-{4-[(phenylmethyl)oxy]butyl}-1-

30  azoniabicyclo[2.2.2]octane bromide
1-[(4-cyanophenyl)methyl]-4-[hydroxy(diphenyl)methyl]-1-azoniabicyclo[2.2.2Joctane

bromide

14



-[ (4-fluorophenyl) net hyl]-4-[hydroxy(di phenyl)nethyl]-1-azoni abicyclo[2.2.2
ctane brom de 1-[(4-bronophenyl)nethyl]-4-[hydroxy(di phenyl) nethyl]

1
[é azoni aWOC%%lfnﬁl[?% 2.2]octane 25 brom de_ 4- [ hydr oxy( dlgfﬁgygﬁ%}@l&%l ] -1-{
1-

(trifluoromnme phenyl ] met hyl }-1- azoni abi cycl o[ 2. 2. m de
[ (2-fl uorophenyl ) met hyl]-4-[hydroxy(di phenyl)nmethyl]-1-azoni abi cycl o[ 2. 2.2

] oct ane br@(h}@@o}@lesB-(methy]oxy) henyl] }methyl)-1-[3-(phenyloxy)propyl]-1-
4- [ hydroxy(di phenyl ) et hilf@] [p - tr| fl uor onet hyl ) phenyl ] et hyl } - 1-
azoni abi cyciZepabizyslp

or o de. 13 (8 é@oéﬁéf%%@%@?éf%@?%@%@ KihdoRtamhaR a4, = 2] oct ane

1-(3-cycl ommabrogﬂys[zzgjdcmndrb@m{ddl phenyl ) net hyl ] - 1- azoni abi cycl o[ 2. 2. 2] oct
ane bromd

4-[ hyd[) &y(‘&ﬂﬁﬁ‘é@zﬁb’l(qlﬁbmﬂh}eihﬂl-i (2 tpeepeanywhd-aaaniapicyalof2 ¢i2degpanet tigmide -

azoni abi cyc

1-[2-(1, - dean- é@@%@gﬁéﬁeﬂ@g}eﬁ% 1-4-Ahygroxy(diphenyDrethsll-de i phenyl ) met h

Zl][hld azo%@mﬁgﬁgiﬂg 2%%0%}&% dﬁronr} dteh 1) bi | o[ 2. 2. 2j oct
roxy(di phenyl ) ne - enyl e azoni abi cycl o oct ane

bromyde { RO i)ﬂ}f(tbﬂliyli E r%ﬁdpmh) 11@21&@@@1@5%@@ 2] Joct ane

brom de II[’ f@!oxy(dl phenyl ) net hyl ] - 1-[ (4- et hyl phenyl ) net hyl ]-1- 10

azoni abi cyc . 2] oct ane brom de

1- but yl td- [ hyarge ol L IG%E 21-2. 2] oct ane brom de
4- [ﬁyérf)xyEd?%%e%ﬁ)ﬁtw}ﬁ@%%n [hy %gfpmlh—zg?rgl?gl-l y})et hyl ] - 1-

azoni abi cycizepRbEYolpEe t@emru@m (hydroxy{ bi s[ 4- (et hyl oxy) phenyl ]

R SRR o o e oo

pyridinyljcarbonyl }amino)ethyl]-1-azoniabicycle[2.2.2]octane bromide
4-Thydroxy(di-2-thienyl)methyl]-1-(2-phenylethyl)-1-azoniabicyclo[2.2.2]octane

15 bromide

1-(3-bromopropyl)-4-[hydroxy(diphenyl)methyl]-1-azoniabicyclo[2.2.2]Joctane
bromide
4-[hydroxy(diphenyl)methyl]-1-(2-hydroxyethyl)-1-azoniabicyclo{2.2.2]octane
bromide

20  1-[(3-cyanophenyl)methyl]-4-[hydroxy(diphenyl)methyi]-1-azoniabicyclo{2.2.2]octane
bromide
1-[2-({[(2,4-dichlorophenyl)aminojcarbonyl } amino)ethyl]-4-
[hydroxy(diphenyl)methyl]-l-azoniabicfclo[2.2.2]octane bromide
4-[hydroxy(diphenyl)methyl]-1-(4-penten-1-yl)-1-azoniabicyclo{2.2.2]octane bromide

25  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

30 bromide
4-Thydroxy(diphenyl)methyl}-1-[3-({2-[(pbenylmethyl)oxy]phenyl } oxy)propyl]-1-

azoniabicyclo[2.2.2]octane bromide

15



azoni abi cycl o[ 2. 2. 2] oct ane br om de
4- [ hydroxy(di phenyl)methyl]-1-[(LS)-1-nethyl - 2- oxo- 2- (phenyl am no)

et hyl | - 1- vagsyakahizgycl o[ 2. 2. 2] oct ane brom de 20 PCT/US2005/014386
4-[ hydr oxy(di phenyl ) et hyl j -1 -propyl -1-azoni abi cycl o] 2. 2. 2] oct ane brom de

1-{3-[ (2-bronmophenyl ) oxy] propyl } - 4-[ hydr oxy(di phenyl ) met hyl ] - 1-
azoni abi cyc I[bKZ—aﬂum?]eﬂI}ﬂhhezmdmmp 2.2]oct-4-y1)(diphenyl)methanolate

1-[ (3-fluorophen t hyl ] - 4-[ hydr oxy(di phenyl ) net hyl ]-1-azoni abicyclo[2.2.2
] oct ane brgﬁ] 53/ %JTF

1-[(3, 4-di chlgy, %Mﬁhﬁ@ﬁﬁgh&mﬁ%ﬁb@%ﬁ%ﬁyﬁﬁdﬁﬁeﬂ%&ﬁﬁ&wdﬁ]2‘2]octane

azoni abi cycl o[ 2. ] oct ane
1-[(2- quorhmBH@Ethylphenyl)nethyl] 4- [ hydr oxy(di phenyl ) net hyl ] - 1-

AT S S bt o o

4- ‘plmgw @ﬁ,ég] tm? bi lo[2.2.2
LC'E gnecygpom e J’mﬁy’#@%/ 104 gé PCT?USZOO }‘%14336 4- z—ﬁflgpl)iyl(g?/g °! ]
S TA, kit (phep o) oo -1
[3-(di et h§| LM%@H@ Bﬁ;}?b‘ggféq‘l Sh ﬁéﬂ’fyéﬁwﬂ@w@mﬁﬂﬁ%h met hyl | - 1-
azoni abi cyc ggoﬁgg o _
4-[ hydr oxy( enyl pr open-|-yl)-1-azoni abi cycl o[ 2. 2. 2] oct ane

brom delo 1- [2-(4-b1phenylyl)—2-oxoethyl] 4-[hydroxy(diphenyi)methyl]-1-

1-{[4-(1,I-di I h hyl hyd di phenyl thyl]-1 -
azf)En aEJI cyc?zl?negﬁg’ ei)J{g;r;g e ‘6‘&; yi-a-thydroy(diphenyl)methyl ]

o de- 1 o 1PN PR oi%ep e T RO eyt et 5™
azoni abi cycdmb&b&yﬁ]]o{ﬂ:ﬂﬁﬂtmtﬂed:m
1-(2-{[(2,4-dichlorophenyl)carbonyllamino} ethyl)-4-[hydroxy(diphenyl)methyl]-1-
15  azoniabicyclo[2.2.2]octane bromide
4-Thydroxy(diphenyl)methyl]-1-(3-{[2-(methyloxy)phenyljoxy} propyl)-1-
azoniabicyclo{2.2.2]Joctane bromide
4-Thydroxy(diphenyDmetiyl}-1-[(1-{[{(phenylmethyl)oxy]carbonyl}-4-
piperidinyl)methyl1]-1-azoniabicyclo[2.2.2]octane bromide
20  4-[hydroxy(diphenyl)methyi]-1-{2-(2-naphthalenyl)-2-oxoethyl]-1~
azoniabicyclo[2.2.2]octane bromide
4-Thydroxy(diphenyl)methyi]- 1-[(4-nitrophenyl}methyl]-1-azoniabicyclo[2.2.2]octane
bromide
1-butyl-4-[hydroxy(di-3-thienyl)methyi)- 1-azoniabicyclo[2.2.2]octane bromide
25  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
30  bromide

The preferred compounds useful in the present invention include:
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4- [ hydroxy(di phenyl)methyl]-1-[2-({[2-(phenyl oxy) - 3-
pyridi nyl ] carbonyl } am no) et hyl ] - 1- azoni abi cycl o[ 2. 2. 2] oct ane br om de

4- [ hydr oxyk(dlﬁmgm;.,mganyl )ynmethylj-1-(2-phenyl et hyl)-1-azonpapiy&)felflsdse2- 2] OCt a
ne 15 brom de

1- (3- br onmopr opyl ) - 4- [hydroxy(d|phenyl)nethyl] 1-azoni abi cycl o[ 2. 2. 2] oct ane
brom de 4-[ hydroxy(di phenyl)nethyl]-1-(2-hydroxyethyl)-1-azoni abi cyclo
[2.2.2] oct

NTE cyangﬂﬁ%ﬁﬁﬁ%qghemmﬁwpww )p‘hEHgﬂrcmilwb?l}yllm%EﬁMab. eycl o[ 2. 2. 2]
t h I b I

g% ﬁ(r)])eet hy??oﬁﬁbfc#% io?q%? cf?%ﬁ r?g'[ ﬁSI ]en{ Zi?(r)nmng}a::?;c?g%/z 2. 2] oct ane

brom de 4- [hydroxy(dlphenyl)methyl] 1 -{2-[(phenylmethyl)oxyJethyl}-1-

4-[ hyd d | - (4- t l-yl)-1I- bi lo[2.2.2 t

or o de 325 aobEbiYetsEE Hockanrdnh ) oyl otiwl 3o CCoL2 2 2loctane

L |y A
N
L g ey e o0z 22 s

[ 1- (2- aro noe{biyW)thiorapteny Biydymiyhheth@l]- A} {25 [(pHenylhethy hoeyiwthyiel-hanol at e

trifl uoroacetatg
4- [hydroxy(%‘fi‘) {%P@[%,Z)?MWHIQ@IQ&:; phenyl propyl ) - 1- azoni abi cycl o[ 2. 2. 2] oct

Zthyd; STy?dl{g% ﬂ[;mnét Hlf Iﬁ}Xl}i}-le lt)%n;}?ﬂwl} aztzﬁ B?IICY%IF %?goy]gﬁhgc}t ane brom de

4- [ hydr oxy (aiophabitytlpf@? Biddtank-Hrdmideahydr o- 2H- pyran- 2-yl met hyl ) -i -
1-(2-{[(4-fluorophenyl)methylloxy} éthyl)-4-[hydroxy(diphenyl)methyl]—1—

15  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-fluorophenyloxy]propyl}-4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide

20  4-{hydroxy[bis(4-methylphenyl)methyl}-1-{2-[(phenylmethyi)oxy]ethyi}-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-

25  azoniabicyclof2.2.2]octane bromide
1-{3-[(3-chlorophenyl)oxy]propyl}-4-[hydroxy(dipheny)methyl]-1-
azoniabicyclo[2.2.2]octane bromide
4-fhydroxy(di-2-thienyl)methyl]-1-[3-(phenyloxy)propyl]-1-azoniabicyclo[2.2.2]octane
bromide

30  4-[hydroxy(dipbenyl)methyl]-1-[3-(phenyloxy)propyl]-1-azoniabicyclof2.2.2]octane

bromide

17



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

1-[(2, 3-di fl uorophenyl ) met hyl ] - 4- [ hydr oxy(di phenyl ) met hyl ] - 1-

azoni abi cX¢d 9§odnds744 OCt ane bromi de 10 P 2005/014386
1-[ 2- (4- bi phenyl y1) = 2- oxoet hyl ] - 4- [ hydr oxy(di phenyl ) met hy ] for0 01438
azoni abi cycl o[ 2. 2. 2] oct ane brom de

SZLE.VE i f”éyg ﬁébﬂﬁnwyﬁmiﬂmgmg&ﬂlwew@@t}?lz)@r{mdrmwmﬁphmyﬂ)mthx&l-]l- 1-

[ (2, 4-di CKI & &Hgfﬁé&ﬂ%@q Qbé et hyl ) - 4- [ hydr oxy(di phenyl ) met hyl ] - 1-

[ 2- (ot hyl s} pReR TR fo*ﬁﬁﬂ} A DR ane brom do

4- [ hydr oxy(ahopiabwbl)ot&ﬂﬁ%c}arfb—ﬂr(vmic{e [ (phenyl net hyl ) oxy] car bonyl } - 4-

oy oy (A ARy DY S oS CHRhem Py ety 1 - 1.
ZZFR;SPB%?%e%’%%%%WHf%%n| t rophenyl ) net hyl ] - 1- azoni abi cycl o[ 2. 2. 2]

octane  br oti{8€(4-fluorophenyl)oxylpropyl}-4-[hydroxy(diphenyl)methyl]-1-

1- butyl -4-[ hyd di - h hyl 1- bi | 2.2.2] octane brom de
25 uty [ag ra%c%lo'&% Zﬁocltfnnybr) WB(}G yl]-1-azoniabi cycl ol ]

Cane. br om SE LR e e S TRty ot hy - 1

azoni ablmychmhﬁbmyaﬂoﬁbﬂammredmm e

e 3o br onb AT (HPhrEIRE R oA ey Ao ReRFIeBYO | nvent i on -

81 uor aphent SRRy 51O 2Ty Tyl oxy( di phenyl ) met hyl ] - 1-

azoni abi cyc4-fhRir@xyflied-tlseeyl hnethyldd -[3-(phenyloxy)propyl]-1-azoniabicyclof2.2.2]octane
bromide

15  4-[hydroxy(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
4-{hydroxy[bis(4-methylphenyl)]methyl}-1-[3-(phenyloxy)propyl}-1-

20  azoniabicyclo[2.2.2]octane bromide
4-[hydroxy(diphenyl)methyl}-1-(3-{[4-(methyloxy)phenylloxy} propyl)-1-
azoniabicyclo[2.2.2]octane bromide

( 4-fhydroxy(diphenyl)methyl}-1-[3-(2-naphthalenyloxy)propylj-1-
‘ azoniabicyclo[2.2.2]octane bromide

25  4-fhydroxy(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]Joctane
bromide
4-[bis(3-fluorophenyl)(hydroxy)methyl}-1-[3-(phenyloxy)propyl]-1-

30 azoniabicyclo{2.2.2]Joctane bromide
4-Thydroxy(di-2-thienyl)methyl}-1-[2-(phenyloxy)ethyl]- 1 -azoniabicyclo[2.2.2]octane

bromide
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4-[ hydroxy(di phenyl ) met hyl ] -1-{2-[ (phenyl net hyl ) oxy] ethyl }-1- 5
azoni abi cycl o[ 2. 2. 2] oct ane brom de 1-(2-f [(4-bronophenyl)nethyl] oxy}

et hyl)-4- ; phenyl ) met hyl ] - 1- azoni abi cycl o[ 2. 2.
1- (g % [(%%fﬁgf?%ﬁ’ﬁ%nyl ) met hyl } oxy} et hyl ) - 4- [hydr oxy(di pﬁegﬁjﬁgdr?gl?ﬁyw -

azoni abi cycl o[ 2.2.2] octane bromde |0

4- [ bi s(4-f | 4ginaipbwesr{pis] - Wdﬂl@wymbﬂxl]}]mﬁhﬂ?-lH@ﬂﬁplmhnﬂhyll)f)mﬂ}t}lﬂﬂ'ﬂyl} 1-

b I 2. é!
22?%& Io%??ﬁo% E@?% qi‘ﬂ@{dﬁyl }-1-{2-[ (phenyl net hyl ) oxy] et hyl } - 1-
b I t hyl
thﬁgi? Iélc{(r:é/ oxy(}ih% ‘ﬁeﬁrret d? %4413%0%13%#?0,{8,:]%&3%@%% )Zirgctgnlaogyém' de
4-[ hydr oxy(mopiabrvyblpfﬂaﬂﬂidc}tanb-l{r@n{dephenyl car bonyl ) oxy] et hyl ) - 1-
azoni abi cyc

1-{3- [E) Pf Lg iﬁ%@“‘%} %F%WWM{MPWQ{R@FM&HWyMt hyl ] - 1-
Z-Z?R;/Srl)izf h%b?c;;éﬂoﬁ??@i&tﬁ{) met yI} 1-{2-[ (phenyhet hyl ) oxy] et hyl } - 1-

azoni abi cycl o[ 2.2.2}octane brom de

4- [ hydr oxy( henyl )pethyl ]-1-{3-[ t hyl sul fon am I‘JO] opyl} 1-

azoni abi cyc @oyrg%:ggpgﬁglr@pgpégsdggg?m the present &vg Hon nclud

4-[ bi s(3-fl uorophenyl) (hydroxy) nmet hyl ] -1-{2-[ (phenyl net hyl ) oxy]ethyl }-1 25
azoni abi cycl o[ 2. 2. 2] oct ane br om de

1-{3-[(®& ChD{Z*IQf(@*ﬂdO)r@hﬁhﬂDmpﬁM]eﬁy}[eﬂwﬂmcﬁﬂmmbﬂmhétwllfl1-

azoni abi cycl o[ 2, 2 ]]Q ctL a brom de

4- [hydroxy(‘i‘)‘iO nibioyp E%/ WI bromides. (phenyl oxy) propyl ] - 1- azoni abi cycl o[ 2. 2.
2] oct ane

4-([ hydroxy(d-l henﬁ?ﬁprgewl E?Eﬂ_;Lyl :%{(zp oxyts1 1°"p‘9?‘f‘yli azoni abi cycl o[ 2. 2. 2] oc

tane br om aenihBicyclo[2.2.2]octane bromide
1-(2-{[(4-bromophenyl)methyljoxy}ethyl)-4-[hydroxy(diphenyDmethyl]-1-

15  azoniabicyclo[2.2.2]octane bromide
1-(2-{{(4-chlorophenyl)methyl)oxy} ethyl)-4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]Joctane bromide
4-[bis(4-fluorophenyl)(hydroxy)methyl]-1-{2-{(phenylmethyl)oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide

20  4-{hydroxy[bis(3-methylphenyl)]methyl}-1-{2-[(phenyimethylJoxy]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-

25 -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-[(pheny1methy1)oxy]ethyl}-1-

azoniabicyclo[2.2.2]octane bromide

30 4-fhydroxy(diphenyl)methyl]-1-{3-[(methylsulfonyl)amino]propyl}-1-

azoniabicyclo[2.2.2]octane bromide
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WO 2005/ 104745 PCT/ US2005/ 014386 1-(2-{ [(4-cyanophenyl)nethyl] oxy)
et hyl ) - 4-[ hydr oxy(di phenyl ) net hyl]-1- azoni abi cycl o[ 2. 2. 2] oct ane brom de

1-{3- [ (4- Wormphenyd ) oxy] propyl } - 4- [ hydr oxy(di phenyl) met ytiyseos/014386
azoni abi cycl o[ 2. 2. 2] oct ane brom de 5

4-[bi s(4-fluorophenyl) (hydroxy) methyl] - 1-[ 3- ( phenyl oxy) propyl ] - 1-
azoni abi cyc#dpia(32flaérophenyd m)dmethyl] 1-{2-[(phenylmethyljoxy]ethy!}-1-

1-{3-[(4-fI h 4- [ hyd di ph I thyl]-1-
azf)nl <[’;ll(3l cycf’zd)[luor'ﬁﬁlo E’feg}/({%gﬁég‘ Oen% é’é 4[ [ Ky&?g)(/( Idlppﬁgﬁyl) ;mrret Ky} ]-1-

2-[ (1- et hylssl _022200tane
E)r oEn( derrfl [wgr[g%sl?g?dﬁﬁg%l a@?ﬁﬁ*lﬁfh{}!gmﬁgi napgt hal enyIi m[et hyl )ny] et hyl
}-1- azoni auom;abu 2.2 Zjlodtarzenteyoni

2 octane LHERAE b RSP b S B SHLoL 2 2

4- [ hydr oxy( gioghigay! ) met hyl ] - 1-[ 2- (phenyl oxy) et hyl ] - 1- azoni abi cycl o[ 2. 2. 2] oct
ane brom de

4- { hydr oxy[ #ilbydexw(tiphepyizmsthyllrei3nipheaylefdpiophikrlysammidbprycln2.p2]ectane
azoni abi CyC{?ﬁ E’l’z‘ 2. 2] octane brom de
4- { hydr oxy[ Qf nmet hyl phenyl )] met hyl } - 1- [ 3- ( phenyl oxy) propyl]-1 20

a Chydr 'oiifEﬁ%ﬁéﬁﬁ%ﬁ%@ﬁ@%ﬂ@gﬁ}eﬂzﬂy T e e oy ) - 1-
azoni abiey chzmmpabityRloz.f @jectmebroned
izﬁﬂ.yg[)f’ﬁﬁf&ﬁgﬁ}ﬁ@ﬁpﬁﬁﬁ@ Wén[’ﬁoaéﬁzﬁﬁm%m?c%'(deﬁ 7)1 G

42([ hydr OXY(SEOB%WC mgée{ 3- (et hyl oxy) phenyl ] met hyi } oxy) et hyl ] - 1-
azo

ni abi cycl of 2. 2. 2’ oct rom

4- [ hydr OXy(ﬁ[hb@ﬁﬁhomphwl)lhyﬂwwmﬁﬁiﬁ]hh[?bfl#ienﬂbhﬂpiepﬂ]ak-onI abi cycl o
[2.2.2]octane ma%mynlo?f 2.2]octane bromide

15  1-{3-[(4-fluorophenyl)oxy]propyl}-4-[hydroxy(diphenyl)methyl}-1-

* azoniabicyclo[2.2.2]octane bromide
4-fhydroxy(diphenyl)methyl]-1-{2-[(1-methyl-1-phenylethyl)oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide
4-[hydroxy(dipheny1)methyl]—1-{2-[(2-naphthalenylmethy1)oxy]ethyl};1—

20  azoniabicyclo[2.2.2]octane bromide '
4-[hydroxy(di-3-thienyl)methyl]-1-[3-(phenyloxy)propyl]-1-azoniabicyclo[2.2.2]octane
bromide
4-fhydroxy(diphenyl)methyl]-1-[2-(phenyloxy)ethyl}-1-azoniabicyclo[2.2.2Joctane
bromide

25  4-{hydroxy{bis(3-methylphenyl)methyl}-1-[3-(phenyloxy)propyl]-1i-

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

30 1-2-{[(3-fluorophenyl)methyljoxy}ethyl)-4-[hydroxy(diphenyl)methyl}-1-

azoniabicyclo[2.2.2]octane bromide
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4-[ bi s(3-fl uorophenyl) (hydroxy) nmet hyl ] - 1-[ 3- (phenyl oxy) propyl ]-1- 30
azoni abi cycl o[ 2. 2. 2] oct ane brom de

4- [ hydr oxyfglhedndbheny! ) met hyl ] - 1-[ 2- (phenyl oxy) et hyl ] - 1 @byl o[ 2. 2. 2
Fortane B gl o 0h7a5. Ty Usobos) D1asgh | PEPRSIASMANE

4- (hydr oxy{ bi s[ 3- (nmet hyl oxy) phenyl] }nmethyl)-1-{2-[ (phenyhnet hyl)oxy] et hyl }
- 1- azoni ab#-fyadrof A ddhehdrhethpl 3 (2 (pleenylmethyl)oxylethyl}-1-

e RS i, P05 o)
azom abi cycl o 3 e B R e e userul i
t he present azomiabidyclnf2.212¢datates bréfiide- (2- { [ (3-fl uor ophenyl ) net hyl ] oxy}

T 5 U B S R B o7
?ﬁznl)?g:rg%ﬁée%%bﬁ%ﬁ?y??z%fg )‘51}}’@%4"1[ Elidi oxy(di phenyl ) methyl]-1- 15

azoni ﬁPi cycﬁ-(ﬁbiﬁ(lmﬁdmpllhmyh)ﬂi}rdnﬂm?meﬂlyﬂﬁl-g-[(pheléylmgthyl)loxy]cthgl}l-1~
4- t -4- r ox | pben met -1-
R o e

4-[bis(4-fl 1 thyl}-1-
zoni abi oycl SRR RUAR ANORRAY I - b BB Y el St 1Y
4-{ hydLWy[fﬁm(aﬁoyEId@.lzmmmb e)ﬂrng;ﬁdwll }-1-{2-] Elpptanyl rre}]hyl I) oxy] ﬁt IhyI }- 1};

I abi . t ' - ( 2- - rophen t oX
iyl 54 [ el RroreRyDPeRoNpRy i) s Tt € pEraEnesliter ane br om de
4;([ hyd{)pxy(?}oﬁgd%zwﬂ _?bﬂg)d%&%l{rﬁag%&ohenyl car bonyl ) oxy] et hyl}-1- 25
azoni abi cycl o[ 2. 2. ctane br

y 4—[hydroxy(diphenyl)methyl]-1-{2—[(phenylcarbonyl)oxy]emyl}-1-

azoniabicyclo[2.2.2]octane bromide

15
METHODS OF PREPARATION.

The compounds of Formula (I) may be obtained by applying synthetic procedures,
some of which are illustrated in the Schemes below. The synthesis provided in this
20  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
25  (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-chioroethane following standard alkylation
30  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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1-{3-[ (3-fl uorophenyl)oxy] propyl }-4-[ hydroxy(di phenyl)nmethyl]-i-
azoni abi cycl o[ 2. 2. 2] oct ane brom de

4- { hydr oxxPbdwsAo#784 hyl phenyl) ] met hyl } - 1-{2-[ (phenyl met hpbt@xbgbiavss - 1-
azoni abi cycl o[ 2. 2. 2] oct ane brom de 30

4-[ hydr oxy(
azoni abi cyc
4-[ bi s(3-fl
azoni abi cyclo

4- [ hydr oxy(
2] octane b

di phenyl ) net hyl ] - 1-{ 3-

2rganomg

HERT A B foregte Bl R

}-4-[ hydr OXadé@thBQﬁTbhﬁﬁlfaWW(Rlénoﬂﬁﬁg)
met hyl ] - 1-[3-(phenyl oxy)propyl]
}@Ml'gmpﬁ é(ﬁyﬂ;trﬂ:}@h]gﬁ ghiprofqran or acetontirile gives
brom de 1-(2-{

di - 2- T'hi enyl
%ﬁab c@ligyd

[(ghg% oph%ﬁgxf%g ‘11}7”'1%6‘59 Z(%*)- %’

azoni abi cycl o[ 2. 2. 2] oct ane brom de

1-{3-[ (4- bronmophenyl ) oxy] propyl } - 4-[ hydr oxy
azoni abi cycl o[ 2. 2. 2] oct ane br om de
4-[ bi s(4-fl uorophenyl) (hydroxy) net
. 2] octane bromd

azoni abi cyc
1-{3-[(4-fI
azoni abi cyc
4-[ hydr oxy(
azoni abi cyc

| of 2.
uero
| o
di
I

15

azoni abi cycl o[ B. 2. 2] oct ane brom de
4] hydr oxy(d| 3- t hi enyl ) met hyl ] 1- [ 3- (phenyl oxy) pr opyl ] - 1- azoni aBi cycl of 2. 2.

2] oct ane

10

~2] oct ane

A=

(D

(et hyl sul fonyl ) am no] propyl }-1-
tellipreagnnahivgh a3 8 Gaenashsaaday paan mgmiagwsylw%%

k%{_‘a 1}-1-
(0)'4 prop

| abirehee No§IRyIatigh 6f ecaﬂmmﬂ@mﬁlea 5

-1 -azoni abi cycl of 2. 2.

oxy(di phenyl )nethyl]-1- 10

Scheme
yl]-1-[3-(phenyl oxy) propyl ] - 1-

e-———n—

(2- napht hal e

4-[ hydr oxy(di Wenyl ) met hyl 1-1-
R3 HO

gdi phenyl ) net hyl ] - 1-

R3

enyl et le ) oxy] l}-1-

t hyl ) oxy] et Lx <1 20

Reagents and conditions: a) 1-bromo-2-chloroethane, K2CO;, acetone; b) LDA, THEF;

¢} ReM then R;M, THF; d) R1X, ACN, CHCl..

SYNTHETIC EXAMPLES

The invention will now be described by reference to the following Examples which are

15 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 experimenta)l conditions for the LC-MS.

20

LC-MS Experimental Conditions:
Liquid Chromatograph:
Shimadzu LC system with SCL-10A Coniroller and dual UV detector

System:

Autosampler:

25 Column:
Inj. Volume (uL): 2.0

Solvent A:

Leap CTC with a Valco six port injector
Aquasil/Aquasil (C18 40x1 mm)

H;0, 0.02% TFA
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brom de

4- [ hydroxy(di phenyl ) net hyl ]-1-[ 2-(phenyl oxy) et hyl ] -1-azoni abi cycl o[ 2. 2. 2] oct
ane bromylg

4-{ hydr oxy| bizo’s)o?%(-)ﬁést hyl phenyl )] met hyl }- 1- [ 3- ( phenyl oxy) propyif Ty 3%

azoni abi cycl o[ 2. 2. 2] oct ane brom de The nost preferred conpounds useful in

t he present SolwestrB:i on i ncl MeCEN,IDOIB%W TFA [ (3-fl uor ophenyl ) met hyl ] oxy}
ethyl)-4-[ hég%ﬁ%di phenyl ).net hyl ] - 1- azoni abi cycl o[ 2. 2. 2] oct ane br om de 20
WO 2005/ 104 / US2005/ 0185886  4- [ hydr oxy(di phenyl ) net hyl ] - |

-{ 2-[ (phenypmiday b} oxy] et hyf 214 n@zoni abi cycl o[ 2. 2. 2] oct ane brom de 1-(2-{

[ (4- bronmophenyl ) net hyl ] oxy} et hyl ) -4-[ hydroxy(di phenyl ) net hyl ] - 1-

azoni abi cycCbfmebB2] oct aneEbSomi de 5 1-(2-{

[ (4- chl of ophenyl ) met hyl ] oxy} et hyl ) -4-[ hydr oxy(di phenyl ) et hyl]- 1-

azoni abi%ycl o[ 2. 2. 2] oct ane brom de

4- [ bi s(4-T1 yREOPREAY (b YStOR e EIM {uTdekrd [SopBeny sgpBhy! ) oxy] ethyl } - 1-
azoni abi cycl o[ 2. 2. 2] oct ane brom de

4-{ hydroxy[ Bi s( 3008t hyl plodify| ) ] me86§.00 - 1- { 2- [96@eny 5@ hyl ) oxy] ethyl} -1- 10
azoni abi cycl o[ 2. 2..2] octa brom d -(2- { [(4-f]uorophenyl) et hyl]oxy}
ethyl)-4-[ h?/dr oxé{“’ﬁi phen@%lrret hyl ?0(306 azoni a&%(gpcl 0[520%2. 2] oct ane brom de

4-[ hydr oxy(¢i phe ) met hygloly 1-{ 2- nyl car ) oxploet hyl }- 1-
azoni abi cycl of 2. gbg] oct a%'ejol—or om dgml)'g@I\/ETHODg@@ PRE?’ZQEATI ON. The conpounds

of Forniba 31) nBflbe obtldilned by3@@Adyi ng sybtddet i @0@bocedures, sone of
which are illustrated in _the Sche el ow. The synthesis provided in this
20 Schene i % appf’iaiabl e O produg&?lagconpouﬁgsooof = la (1) having a

va(riety of 5 4.31 0.40 300.00 95.00  5.00

Mass Spectrometer: PE Sciex Single Quadrupole LC/MS API-150
15  Polarity: Positive

Acquisition mode: = Profile

The preparatory HPLC was conducted using a Gilson HPLC system under the
following conditions:

20
o Column: 75 x 33mm 1. D., S-5um, 12nm
* Flow rate: 30m]/min

( ¢ Injection Volume: 0.800 mL

* Room temperature

25 = 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.

30
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different R, R2 and R3 groups which are reacted, enploying substituents
which are suitably protected, to achieve conpatibility with the reactions

outlined Qg(;,;('%oﬁ,ew” bsequent deprotection, in those caseggﬁﬁ]}ggdasﬁhfsgﬁr ds

conpounds nature generally disclosed. Wile the enes aré shown
W th conpounds only of Formula 25 (1), this is nerely for illustration

pur pose onl Exaripledh oRrepanatiiohefibadabitytdo [d2s]oad-sHdiphengBmethanol.nul a (1) can
be prepared in four synthetic steps fromthe commercially avail abl e et hyl
4- pi peri di necar boxyl ate precursor 1. Conpound 1 is reacted with

1- brono- 2- chlor pej hane Lol ow.ng: siangard al kyl ation 30 procedures wel |
known in t e in acetone foll owed by

reacti on ofTd heolutibe bhettylatipecttdtd) (0.0 MY 13 @ innsslpincaeylonsi( T8O i) aas addedt i C
sol vent such as tetrahydrofurann to give the quinuclidine internediate 2.

Condensdt i ohbwma-greblaapethane (1.6l 22f§5nmol) ZaBowebY miousns Kufds (242
tal]d t h Q| Lidhi

GerTvari ve 196 miEtS iske2otEh mdinfe vt AURECREERHR0N B B SipRingtt” 1" e

formation ofachhid. %Etrésﬁﬁﬁhf %bitaﬁggﬂas fefbd WRhMLOA(76 I LY SMextiabRd Rath Et5Or t her

N-al kyl ati on of conpound sui tabl e al kyl halide in a organl o
sol vent suchhepmbined ergenitlayerswetcshied withdMigB QesfilEred; apd gortentrattd Bodarul a (1)

RI hi ) Sch .~ R3 d R1 X |
(R 8% Roslohih: RuRSUR of the ciide rebidus by ey cBopatosiophy 504608 Ve ane.
E;(A k/tp)f‘iEISUTHFliexaﬂé} ow)silitaNdet Bare ths e Eﬁﬁpotﬁﬁ (030 \SRleoNHELRIS RN

Rt (1.20 min).

Ethyl 1-azabicyclo[2.2. 2 Joctane-4-carboxylate
A solution of ethyl 1-(2-chloroethyl)-4-piperidinecarboxylate (20.42g, 92.9 mmol) in

15  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 OC over 25 min.
The reaction was allowed to warm up to room temperature over 16 h. The reaction was
quenched with K,CO; (saturated aqueous) (500 mL) and extracted with Et;0 (3 x
500mL). The combined organic layers were dried over MgSOy, filtered, and

20  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-yi(diphenyl)methanol
25 A solution of phenyllithium (1.5-1.7 M in 70 cyclohexane / 30 ether, 20.0 mL, 32

mmol) was chilled down to -3¢ OC under Ar. Ethyl 1-azabicyclo[2.2.2joctane-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

30 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 MgSQ,,
24



The invention will now be described by reference to the foll owi ng Exanpl es
which are 15 nerely illustrative and are not to be construed as a

limtati Oﬁ/dl;ogﬁifb‘irﬁc‘)pe of the present invention. All tmgﬁﬁ%lgﬁﬁare
n

given in T. Thi ayer chromatography (t.l.c.) was «carried out on silica
and col um chromat ography on silica (Flash colum chromat ography using
Mer ck, 9385{ilteed sandstomterdratednandar gasuum [Ehef aphideoprodiart aras treqtedoxipleEiGhant al

diti for the LC.NS. . 20, LC- VS ] t al i .1 LL Qi
Cor ot ogr BFRePE ek Sk inatrl pEregRRE Fehpaee B AR S Ay aua
UV det ect op 60%%‘2’SEIIR}I§&UZEW+@§:RM\%P7%3@| co six port injector 25 Col um:

Aquasi | / Aqdasi | (CI8 40x1 mm)" Inj. umre (pl): 2.0 Solvent A H20, 0.02%
TFA 22 WD 2005/ 104745 PCTI US20051014386 Sol vent B: MeCN, 0.018% TFA

gjfgl. ?2% :n) %&(—ﬁ %?l?ﬁerlaﬁgﬁ .°§>'/é§%. @W@Sﬂ%&qﬁly@%ﬁ&%ﬁ%ﬁ%@}%o( mlné. 00
0080 55, Sl ghsfbbrindiy 00 00 1000.20,00 10 3 3 211 0,500, 00
Mass Spectroneter: PE Sciex Single Quadrupole LC M5 API-150
To a solution of 1-azabicyclo[2.2.2]oct-4-yl(diphenyl)methanol (0.0775 g, 0.264 mmol)
in CH3CN/DCM / MeOH (2 mL /2 mL/ 1 mL) was added (2-bromoethyl)benzene
10 (0.38mL, 2.78 mmol). The solution was allowed to stir at room temperature for 4 days |
and then concentrated under vacuum to give a white solid. This residue was dissolved
( in DMSO and purified by preparatory HPLC to give the title compound (6.0612 g,
‘ 48.6%). EI-MS m/z 398(M") Rt (2.06 min).

15 Example 3: Preparation of 4-[hydroxy(diphenyD)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(diphenyDmethanol (0.055 Og, 0.187 mmol)
20 in2 CH;CN/ 3 CHCI, (2.5 mL) was added 2-bromoethy! pheny] ether (0.06 Og, 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).
25
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.
30  To a solution of 1-azabicyclo[2.2.2]oct-4-yl(diphenyl)methanol (0.0552 g, 0.188 mmol)
in 2 CH3CN /3 CHCI, (2.5mL) was added (bromomethyl)

25



15 Polarity: Positive Acquisition node: Profile The preparatory HPLC was
conducted using a Glson HPLC systemunder the follow ng conditions: 20

Col um: 7&o4eeatemis D, S-5um |2nm  Flow rate: 30ni/ rr}@rm%ﬁbgglgg@n
Vol une: 0.800 nL Room tenperature 25 Solvent A: water Solvent B:

acetonitrile Al solvents used herein are of the highest available purity

and al | reasiidppspant €0.02mL, 037 nafblydTaY Solafo ivak ReedladRy O fordibih,
at nosphere unl ess ot herwi se indicated. 30 23 WD 2005/ 104745

PCT/ US2005/ @eksigiwirtegapidemperpiapandhibe splvents evaporated under vacuum. The

1- azabi cycl g[. - 4 [ t . [ )-4

pi peri di nec%%@%%?%%%%ﬁ'ﬁpé&é‘glrﬁpﬁgﬁ%gégaﬁ@ﬁhﬁ?%{égérgi%&ﬁggﬁgﬂgg‘%# nmol )
in acetone Tmpm?aremamd;@a%ouﬁd (0631 9789 BN KIS thRA8(MY 16 (1169 260 ol )
fol l owed by anhydrous K2CC3 (27.12 g, 196 mmol). The reaction m xture was
stirred5orm®. h and then concentrated under vacuum The resulti ng residue
was treated with H2O (75 nlL) and extracted with Et20. The conbi ned organic
| ayers were dried with MgSO4, filtered, and concentrated under vacuum

Purificati opxfhple® Mﬁmﬁoﬂsifdtﬂ?rhyoﬁ(e@heﬁm;ﬁemyggpgmh%%-@é%’énﬁea@yé f,?;/" 10

hexane) on SiTrca gel gave the tiftle conpound (10. , . El -

220( MtH)  Rt-azomiabicy¢ln}2.2.2joctane/brapddé.cycl o[ 2. 2. 2/ oct ane- 4- car bozyate A
solution of ethyl 1-(2-chloroethyl)-4-piperidinecarboxylate (20.42g, 92.9
mmol) in 15 THE (600 nL) was cooled to -50 C under Ar. LDA (2.0 Min

hept ane{oT HFE RIoWihg the general procedure outlined in Example 4, 1-azabicyclo[2.2.2]oct-4-
yl(diphenyl)methanol (0.0567 g, 0.193 mmol) and 2-bromo-1-phenylethanone (0.0487
( g, 0.245 mmol) in 2 CH3CN / 3 CHC, (2.5 mL) were reacted to give the desired

product (0.0410 g, 43.0%). EI-MS m/z 412(M*) Rt (1.90 min).

15 Example 6: Preparation of 4-[hydroxy(diphenyl)methyl}-1-[3-(phenyloxy)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 (0.045 g, 0.153 mmol) and 3-bromopropyl pheny! ether (0.035
20 mL, 0.222 mmol) in 2 CH3CN / 3 CHC, (3.0 mL) were reacted to give the desired

product (0.0662 g, 86.0%). EI-MS m/z 428(M*) Rt (1.97 min).

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

1-azoniabicyclo[2.2.2]octane bromide.

25
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 CHC, (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).

30

26



benzene, 70 ni, 140 mmvl) was slowy added to the solution at -50 C over 25
mn. The reaction was allowed to warmup to roomtenperature over 16 h. The
reacti on wWasedaRahed with K2C03 (saturated aqueous) (5&%%0 sfxtracted
with Et20 (3 x 500nmL). The conbi ned organic | ayers were drie %@grs%l\/gsm,
filtered, and 20 concentrated under vacuum The resulting orange oil was

co- evapor afExguple 8¢ Rriepmaition afl4- [Bgifrdexy(dipirenyd )re eyl sl -§2-(tetrabgdoe 2H;
resulting in th itle.c ound (16.2 95. 799 . .El -M5 mlz 184( M+tH+) Rt
(1.08 min) PH”%?&@?WE“‘JF@%?WB&W%“M%UFWi?/% hanol 25 A sol ution of
phenyllithium (1.5-1.7 Min 70 cycl ohexane / 30 ether, 20.0 nL, 32 mmol)

was chilled down to -30 C under Ar. Ethyl 1-azabicycl o[ 2.22]octane- 4-
car boxyl at Followhipghe gek3almrotedurevulliffed(id Exampleds! -arabidyecladdAodttet-t he

Lo T oot é edisbasyfiocbom @84 eita Bindll B SR8 womneRE0 SRRt and ( hon
i o ol i A B SESTRE, U miBR M TCIEEN PP CERE PR AR RRE T P

white soli out . iIs's to give the title
conpound  ( Qive%h8 HesirtdHrofiite Q1348038 690 EIIME RS 428 1@%Bsvhin). Et CAc, the
conbi ned or%gani C Iayer%s wergydri ed over” MgSO4, 24 V%S(?lmmg

PCT/ US2005/ 014386 filtered, and concentrated under vacuum The crude

d dwth QA h fil ield f th
Pl e compdmsatils 55 Plpararionat 4 oo phenyme@iol- W *\8 v 20a( vy R
(1.37 njpn) ggﬁeﬁfﬁﬂmhﬂ)&y]ﬁ)ﬁ@mi@zbﬁﬁb& cloLZﬁ.)Z]octane bromide.

4- [ hydroxy(di phenyl ) net hyl | - 1- ( 2- phenyTl et -1- azoniabicyclo [2.2. 2]
octane brom de. To a solution of

Goon | borblGifighe seatalirbiedin ineTn e d: toti e dololis bne 1o
(0.38 i, %1(&&11@1;&%5&%1&@ (6.0644 'gpmzmﬂ avesblothobutyl pRénylReiRyl &mer at ure

for 4 days”™ and then concentrat&d under vacuumto give a white solid. This
resi due wa$0.696¢ sdl, 0elf2 mmoDNB GlsChH (18 IGHE (D9 ni)epeae a¢asted tolRlve the gi ve t he
title conpound (0.0612 8 48.6% . EI-M5 mz 398(W Rt (2.06 mn).

15 desired product (0.0531 g, 48.3%). EI-MS m/z 456(M") Rt (2.09 min).

Example 10: Preparation of 4-|hydrexy(diphenyl)methyl]-1-{3-
[(phenylmethyl)oxy]propyl}-1-azoniabicyclo{2.2.2]octane bromide.

20  Following the general procedure outlined in Example 4, 1-azabicyclo[2.2.2]oct-4-
yl(diphenyl)methanol (0.0677 g, 0.231 mmol) and 3-bromopropyl phenylmethyl ether
(0.070 mL, 0.396 mmol) in 2 CH3;CN / 3 CHCI, (4.0 mL) were reacted to give the

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

25 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
30 ether (0.110 g, 0.306 mmol) in 2 CH;CN /3 CHCL, (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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15 Exanpl e 3: Preparation of
4- [ hydroxy(di phenyl )net hyl ]-1-[2-(phenyl oxy)ethyl]- 1

- azoni abi d0kfp4942] OCt ane bromi de. General procedure fPéT/ﬁ@iOBS/BﬁEdEm i on
wi t hout HPL ur| cation. To a solution of

1- azabi cycl o[ 2. 2. 2] oct - 4-yl (di phenyl ) met hanol (0.055 Og, 0.187 mmol) 20 in
2 CH3CN / 3 3% tigasofad d heh
_@ﬁﬁ%ﬁ 1072 Frephpa m&&n@ﬁgplggagﬂyr Ebuqr(ﬂip PBinefBPE Oy,

0.29 mol). The solution was stirred at 6 The reaction was
cool ed downRzosiabieysialZ2iestanebromide. t hen dil uted W|th ethyl acetate and
hexane causing a solid to crash out of solution. This solid was filtered
of f, and washed with hexane to give the title conmpound (0.063 g, 67.6%.

EI VB Mz 45104(0%& e geﬁeran otedure St eand; %ler ; epaaabityas[20f.2)oct-4-
1- (cycl oprop rreth [h dr oxy( di henylg 1- azoni abi (gcl 0[2.22]
oct ane Hr oril éép ﬁ@ﬁﬁlaﬂ é&?aﬁge 324 myael) and bAwdibromonrananeid-2> pusi f i cat i on.

0. 188 %éf")é‘“é’ﬁff’éaéﬁﬁb%ﬁ GO SISt R B SR AR bt ©

Sol uti on wal Taates A6 ﬁ@ﬁﬁg}’fﬁ*@“‘ﬁfigﬁ% 20 1L 0.2 emmer &t ur e and

the solvents evaporated under vacuum The residue was taken up in 2.5 niL of
DMSO and pur| fied by epar ato HPLC (wi t hout TFA)l ive the title
compound ( cExampled3: Ryepagati OEl Mslhydroxsdipine WW"("NB@'(@ hyyiro-28anpl e 5:

by §L?12%.°Ekkﬁf%of‘lz@'*i}i@i%ié%g“@?*@%‘!%ﬂﬁ?é@%+? BEFRER: n” gener al pr beedur o

outlined in Exanple 4, 1-azabicyclof2.2. 2]oct 4- yl (di phenyl) net hanol
(0.0567 g, 0.193 muol ) and 2-brono-I-phe thanone (0. 0487 g, 0.245
mol) in 2 @@@maﬂwmral procsiugg ut%metbmr%m agphisyalel2. H&lorr4d product

s BRI I B S AR

pyran (0.050 mL, 0.390 mmol) in 2 CH;CN /3 CHC], (4.0 mL) were reacted to gwe
15 the desired product (0.0508 g, 50.8%). EI-MS m/z 392(M") Rt (1.84 min).

Example 14: Preparation of 1-(1,3-dioxolan-2-ylmethyl)-4-
[hydroxy(diphenyl)methyl}-1-azoniabicyclo[2.2.2]octane bromide.

20  Following the general procedure outlined in Example 4, 1-azabicyclo[2.2.2)oct-4-
yl(diphenyl)methanol (0.0574 g, 0.196 mmol) and 2-(bromomethyl)-1,3-dioxolane
(0.040 mL, 0.386 mmol) in 2 CH;CN /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).

25 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
30 mmol) in 2 CH;CN /3 CHCI, (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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1- azoni abi cycl o[ 2. 2. 2] oct ane brom de. Follow ng the general procedure
outlined in Exanple 3, 1-azabicyclo[2.2.2]oct-4- yl(diphenyl)nethanol (0 045
g, 0. 153 Wh@osﬁﬂﬁdg bromopropyl phenyl ether (0.035 20p8tasihosttss

CH3CN / CHC13 (3.0 nmL) were reacted to give the desi reo(U produc 0 0662
g, 86. 0% - EI-IVB n12 428(Mr) Rt (1.97 min). Exanple 7: Preparation of

4- [ hydr oxy(m Ratepyidtioh Qf%[hyldemt(d@)ehyl)yﬂe;hyl] -1-nonyl-1-

1-azoni abic %?b‘f)’ lﬂgiﬁ &e bE,’ . 25 Followi ng the general procedure
outlined i &0 9aBE BUUPKIE2. 2. 2] oct - 4- yl (di phenyl ) net hanol
(0.0604 g, 0.206 mmol) and 4-bronmobutyl phenyl ether (0.106 g, 0.463 mol)

in 2 CHSCN/ 3 CHC13 (5.0 nL) were reacted to give the desired product
(0. 0649 Bdlosdpg thEIgenﬁahpmcelde tvéiit]inéd in(BxBpleidy ) -az8GicpB o). 2j004-104745

o hyd ?223 R G @ o%sﬂ 8] Zimgligd biromononsne (0.055 mL, 0.288

gg:lgpalz %lroce rlgnl)éut]’)cine ¥9'@Le)2%&eié é@ﬂ%@e{ﬂ?g@%m F;g!():é[hﬁ‘{“ ng the

yl (di phenyl hrbhangs g¢d. @@-@@swzﬁz 248). .
2-[(2- brormet hyI oxy]tetrahydro- pyran (0 080 nmL, 0.529 nmmol) in 2 CH3CN
/ 3 CHO 3 (5.0 were reacted to gi ve the desi red product (0.0348 g,

21[ ﬁ://%r 05{/&%@@}3—5 ﬁé‘i‘*ﬂ% Oj_l(lgff ﬁg@rozy(dlp'l?én% ethy]] jl:) %%{l en-f-gl)-(-?lt

[(phenyf@,rneti{',g(,maq,yf‘;;g,]c bl A¢Bpdmfdecycl o[ 2. 2. 21 octane bronide. Fol | owi ng
the general proce upﬂ %?%ﬁed I n E)?arrpl e 4, 1-azabicyclo[2.2.2]oct-4-

yl (di phenyl ) net hanol (0 0646 g, 0.220 nmol) and 4-bronobutyl phenyl net hyl

Give the. 121903@&% e sepeLprope s aylied inxamrlert Tty Towe Tof b (2 00
) EX sy RAATIRS 0 307 i k! SRR LpGREBYObed v

[(phenyl rret hyI yIpropyl }-1-azdni abi . 2] octane brom e.
.380 mmol) in 2 CH3CN /3 CHCI, (4.0 mL) were reacted to give the desired product

15 (0.0806 g, 88.6%). EI-MS m/z 362(M*) Rt (1.88 min).

Example 18: Preparation of 4-[hydroxy(diphenyl)methyl]-1-(2-hydroxyethyl)-1-

azoniabicyclo[2.2.2]octane bromide.

20 Following the general procedure outlined in Example 3, 1-azabicyclo[2.2.2]oct-4-
yl(diphenyl)methanol (0.0638 g, 0.217 mmol) and 2-bromoethanol (0.035 mL, 0.494
mmol) in 2 CH3CN /3 CHCI, (4.0 mL) were reacted to give the desired product

( (0.0541 g, 60.1%). EI-MS m/z 338(M") Rt (1.42 min).

25 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
30 mmol)in2 CH;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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20 Fol l ow ng the general procedure outlined in Exanple 4,
1-azabi cycl o[ 2. 2. 2] oct - 4- vyl (di phenyl ) nmet hanol (0.0677 g, 0.231 mml) and

3- br onopr grytesbifpyd met hyl ether (0.070 rnL, 0.396 nmol )i /3
CHC13 (4.0 nlL? were reacted to give the desired pr oduc%ct/g.séyg@%% 55. 29 .

El-M5 mz 442(M R (2.23 min). 25 Exanple 11: Preparation of
1-{2-[ (2, 4-Eiﬂmgm dimeppontidreofd-{Bydtoxy(dipheny)methyl}-1-methyl-1-

(hydr oxy(di n | .- n| abj cycl o[ 2. 2. 2} oct ane broni de. Fol | ow ng
t he gener al*{)’ﬁ B%’é%?'gf‘ﬁét?ﬂp?tﬁ% roreanpl e 4, 1-azabi cycl of 2. 2. 2] oct - 4-

yl (di phenyl ) nmet hanol (0.0557 g, 0.190 mmol ) and 2-br onoet hyl
2, 4-di bronophenyl 30 ether (0.110 g, 0.306 mmol) in 2 CH3CN/ 3 CHC13 (4.0
m.) were reiudiomdng meggenerai pecedirs buitided iroifxeniple®, 0&2abigycléR. B%oct-Bl - M5 ni z
572( M+) th;éﬁ? 27 WO 2%05/ 104745 PCT/ U82005/014386 Exanpl e 12:

1¢dip n?b

op e oy Vgt b 51 e JCRt PSR © 1 n
i n Exanpl ZC%%%“azabl cyg?@f(gﬁg‘n?] octnll:lg EIY\%I d’ eny ﬁﬁﬁ%?egé 0979 g,

0. 334 I 0 g&qp{ %13@\1

CHC13 Enirg %mﬁdtigd%é‘ég?%g%%@%ag%g@ﬁ&g’% s(l)ée pro uct ((gr%}} 43. lo/c)

El - VB z4156M)) Rt (1. 79mi n). Exanpl e 13: Preparation of

4-[ hydr oxy(di phenyl ) met hyl ] - 1-(tetrahydro-2H 10
pyran-2-yl met hyl ) - 1- azoni abi cycl o[ 2. 2. 2] oct ane brom de. Fol |l owi ng the

(a1 phihy I EEaRPE 20, FrBBasioh G ooy aitneE UL f2-dutlifibeyfictyn-

3- ( br ononethyzoiishicpdy@i2[ackanelremidd). 050 nL, 0.390 mmol) in 2 CH3CN / 3
CHC13 (4.0 nmL) were reacted to give 15 the desired product (0.0508 g,
50.8%. EI-M5 mz 392(Ml) Rt (1.84 nmin). Exanple 14: Preparation of

1-(1, 3-di
[h§/dr oxyl( gxﬂihlg%% ﬁﬂe{%ﬁ%}}q%p g%%uﬁ?g tihgglc}:wo]f'?né[.’]f]“bclzfagﬁbem Ln2d2€]oct2% Fol | owi ng
t Ih(edgeﬂer a:;;l@hpiﬁﬂsmx}neﬂranw 00597 Ig;lOEﬁhrmh@l) énd 1~banﬂdsnthyiqh¢tbﬂ ether)(0.030 4-
i phenyl) met hano
1 br oot 0315 Bimalbinct GHeCN(G: GHELL A0 BLEBeremeastyd fngive thagteirad 3 CHC13

(4.0 n1L) ver 8ot G657 s, 0.8y eI mvz 3520M%) Re (1.69 min).

Example 22: Preparation of 1-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-4-
[hydroxy(diphenyDmethyl]-1-azoniabicyclof2.2.2]octane bromide.

20
Following the general procedure outlined in Example 3, I-azabicyclo[2.2.2]oct-4-
yi(diphenyl)methanol (0.0916 g, 0.312 mmol) and 2-(2-bromoethyl)-1H-isoindole-

( 1,3(2H)-~dicne (0.130 g, 0.512 mmol) in 2 CH;CN / 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).

25
Example 23: Preparation of 1-[3-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)propyl]-
4-[hydroxy(diphenylmethyl]-1-azoniabicyclo[2.2.2}octane bromide.

Following the general procedure outlined in Example 3, 1-azabicyclo[2.2.2]oct-4-
30  yl(diphenyl)methanol (0.0861 g, 0.293 mmol) and 2~(3-bromopropyl)-1H-iscindole-
1,3(2H)-dione (0.118 g, 0.440 mmol) in 2 CH,CN / 3 CHC], (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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desired product (0.0112 g, 12.4%. EI-M5 mz 380(M) Rt (1.64 mn). 25
Exanpl e 15: Preparation of 1-ethyl-4-[hydroxy(diphenyl)nmethyl]-1-

azoni abi cyfd Qpdndy74d octane bromi de. Followi ng the gener
outlined in Exanple 3, 1-azabicyclo[2.2.2]oct-4- yl(di phgtlf‘ly ?rre?’ﬁﬂnol

(0.0581 g, 0.198 mmol ) and bronoet hane (0.030 rnL, 0.402 30 mmol) in 2
CH3CN / 3 CHC13 (4.0 nmL) were reacted to give the desired product (0.0434

g, 54.9%. El-M rEl 22( \V4) 1.56 mn 28 WD 2005/ 104745

PCT/ uszooaMﬁWﬁ%ﬂtM 0 B}y&kw(@wbﬁlﬂ)mﬁtﬁyi}-1-(3-phenylpropyl)-1-

4- [ hydr oxy( t - azoni abi cycl o[ 2. 2. 2] oct ane brom de.
Fol | ow ng t Sﬂghgﬁél W&%é‘}i&ﬂ‘? gf’%\ﬁﬁel ned in Exanpl e 4,

1-azabi cyclo[2.2.2]oct-4 5 yI(dlphenyI)nethanoI (0. 0561 g, 0 191 mmol ) and
1- br ononon i 055 g in CH3CN / 3 CHC13 (4.0 rrL) wer e
react ed 3t oalgq W&W&@%ﬁﬁa Er%?%@.evﬂm@bnoﬁ%nale 33- @WICY@PBW]@PTZ 420( M+) Rt

22 [ ﬁsd ;noQ i/ (%@pﬁﬁegr% é’ ﬁgﬂ%ﬁ}aﬁg{ @p(%rz? g P) 2}] fil) %‘H 3 -bromopropyl)benzene (0.050 mL,

azoni abi cyd.3¢2mndlj &2 @HeCHI/ACHEL, (6. (EQL% Weﬁ@adté‘tﬁt e thel depik QIR guce
outlined in Exanple 3, 1-azabicycl d’[2 2. 2] oct-4- yl (di phenyl)nethanol

(0.0608 g, (0.QZ g;rﬁhlz%)am-MSlm/nﬁmz(M*péht(ﬁ%nﬁﬁ) 045 m., 0.380 nmol) in 2
CH3CN 13 CHC13 (4 0 mL) were reacted to give the desired product 15 (0.0806
g, 88.6%. EI-M5 mz 362(M) Rt (1.88 mn). Exanple 18: Preparation of

4-[ hyd I 2.2.2

oc'E a%er@y%ﬁ@%ﬁ g\%‘#ﬁb é}f%f Qé%g ‘inﬁ@%h@&'“moﬁ? (fmadyfnoEgarrpl e] 3,
1- azabi cyCI(Qi&hﬂoi}ﬁtﬁﬁ}bxy}ﬁthjﬂl)-ﬂbﬁmiwdﬁﬁa ¢&aféBPorflide). 217 ol ) and
2- bronoet hanol (0.035 i, mmol) in 2 CN/ 3 CHC13 (4.0 nL) were

réacted to give the de5|red product (0.0541 g, 60.1%. EI-M5 mz 338(W Rt

(1.42 nmin).g
1- (5- hexen- 1 ﬁﬂ@%@fé&r ox’i}‘?&gagéeﬁéq'@ ﬁhEﬁmIlle 3&% Oa%fl‘tgg}rclo[gr %]Qazd' 2] oct ane
brom de.  yl(diphenyl)methanol (0.0665 g, 0.227 mmol) and 1-bromo-2-{[2-

15 (methyloxy)ethylJoxy}ethane (0.05 SmL, 0.405 mmol) in 2 CH;CN /3 CHC), (4.0 mL)

were reacted to give the desired product (0.0843 g, 78.8%). EL-MS m/z 396(M") Rt
(1.64 min).

Example 26: Preparation of 1-]4-(ethyloxy)-4-oxobutyl]-4-
20  [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 (0.0679 g, 0.231 mmol) and ethyl 4-bromobutanoate (0.055 mL,
0.524 mmol) in 2 CH3CN / 3 CHCI, (4.0 mL) were reacted to give the desired product

25 (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)methanel.

A solutiqn of 2-thienyllithium (1.0M in THF, 9.10mL, 9.10 mmol) was chilled down to

30 ~309C 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
31



Fol |l owi ng the general procedure outlined in Exanple 3,

| -azabi cycl o[ 2. 2. 2] oct-4- yl (di phenyl ) net hanol (0.0637 g, 0.217 nmol) and

6- br ono- | 050 nm., 0.373 30 mmol) in 2 CHBCN/ 0 m)
wer e reacm@gﬁ%ﬁ%e t he desired product (0.0664 g, %?T/E%qo%/g(' z 376(M
Rt (1.90 mn). 29 WD 20051104745 PCT/ US2005/ 014386 Exarrpl e 20: Preparation
of 4-[bydr Om;ehdltd@hmwwhmhh&tﬂenbvmmd td dryBgsnirBio ﬁwcmgmware%hdm:t ane

brom de. Fol | owi n the enerxat procedure out]ined, in Exa
I

1- azabi cycl?ﬂ“ﬁmga ght broyn solidte grash evsy | Thiss qhélﬁmsfél@r%gﬁt@gwetfmtﬂlqnm|) and

br onmonet ha 00 mol ) in 2 CH3CN
/[ 3 CHC13 ( n&?o#%l%v\g%éerg’iga%%ggé'o gl.f]}\%ﬁé%lg&gg?‘tg?’%g% uct (0.0739 g,
88.0%9. EI-M5 nfz 308(W Rt (1.58 mn). 10 Exarrple 21. Preparation of

4- [ hydr oxy(di phenyl ) et hyl ]-1-[2-( et hyl oxy) et hyl

1- azoni &bi Argparationy hYdI‘OXY -Itbmnmbmeﬂelbéf[& al procedure
outlined i azabi oct.- 4- .| (di phenyl ) net hanol

(0. 0597 g, n@%ﬂ%ﬁﬁﬁﬁ’}ylﬁ%& 2“’6‘%%‘3%%/?1 rogifle; (0.030 15 ni, 0.319
mmol) in 2 CH3CN/ 3 CHC13 (4.0 nL) were reacted to give the deswed

product (0.0372 g, 42.8%. EI-M5S mz 352(M) Rt (1.69 nin). Exanple 22:
Pr epar at i orF@lowing thegengraliprogedure guttined o Bxamnplestil razabicgclg[2) 2jogt-4- 4-

o genor ol VISR SLEET DREterp L GERSh b a¥g rindh) mad A3RhRRG o eﬂea??-ﬁﬁé' o
yl (di phenyl g, met79anebl)(R 198H COCE 1%0%2 h Wepd¥eacted to give the desued ?rod
2- (2-bromoet hyl ) -1 Hisoi ndol e- 1,3(2 dione (0.130 g, 0.51 in 2

CH3CN / 3 QHOB22igd7407%)) EMMS ni/2a26(@4") Re (2.00 wen}.he desired product (0.0881
g,. 51. 8% El-M5 mz 467(W Rt (1.91 mn) 25 Exanpl e 23: Preparation of

1([ 3- (1, 3-di oxo- 1, 3- di hydr o- 2H i soi ndol - 2-yl ) propyl | -
Example 29: Preparation of 4-[hydroxy(di-2-thieny)methyl]-1-{3-

(phenyloxy)propyl]-1-azoniabicyclo[2.2.2]octane bromide.

15
Following the general procedure outlined in Example 4, 1-azabicyclo[2.2.2}oct-4-
yl{di-2-thienyl)methanol (0.0578 g, 0.189 mmol) and 3-bromopropyl pheny! ether
(0.033 mL, 0.209 mmol) in IMeOH/ 1 CHCI, (4.0 mL) were reacted to give the desired

product (0.0448 g, 45.4%). EI-MS m/z 440(M") Rt (1.94 min).
20
Example 30: Preparation of 4-[hydroxy(di-2-thienyl)methyl]-1-(2-phenylethyI)-1-

azoniabicyclo[2.2.2]octane bromide.

Following the general procedure outlived in Example 4, 1-azabicyclo[2.2.2]oct-4-
25 yl(di-2-thienyl)methanol (0.0658 g, 0.215 mmol) and (2-bromoethy!)benzene (0.050
mL, 0.366 mmol) in 1MeOH/ 1 CHCI, (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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4-[ hydr oxy(di phenyl ) met hyl ] - 1- azoni abi cycl o[ 2. 2. 2] oct ane brom de. Fol | owi ng
the general procedure outlined in Exanple 3, 1-azabicyclo[2.2.2]oct-4- 30
yl (di phen (0.0861 g, 0.293 mml) and

2-(3-br onﬁé%@&?? ﬁ—i-l soi ndol e- 1, 3(2H)-di one (0.118 g, BC'H%ZUW{BV?SQ n 2
CHSCN/ 3 CHC13 (5.0 nL) were reacted to give the desired product (0.1319
g, 82.49% . ExahBle®iz Pl& éftﬁioﬁf 4- oxy(01-2-tBfdnYHine 4-phenylpropyl)-

PCTf U820051014 i) 4: Prgt)}g‘r;aﬁ(on 4 B4 henylpropy)

4- [ hydr oxy( mey%%zl]ocwmml pr opyl) 1- azoni abi cycl o[ 2. 2. 2]
octane brom de. 5 Follow ng the general procedure outlined in Exanple 3,
1-azabicycl o[ 2. 2. 2] oct - 4 yl (di phenyl) met hanol (0.0625 g, 0. 213 nmol ) and
(13- br onopr optloentene Bedilre outlind®fh PXahplei4) 1 226513 ¢Nb };) 3 (5.0 nL)
were reacted to glve the esired product (O. 725 g, -M5 mz
412(W R (y,i(dﬂ ieny)methapel(@1688 250.2026 epam&an@(ﬁ-bﬂomopmpyl)benzene (0.070

?m[a'? KSIr 8% @F%Q@ﬁ ﬁgﬂi é}]gjté#élo (&0 aplgy wers reactedi g givethg Ap5id Fol | owi ng
V1 (ol phony IBURER EE6E & 4vRs et B Bty mIGARY S 51 1 5 1500

(met hyl oxy) et hyl ] oxy} et hane (0.05 Sni, 0.405 mmmol) in 2 CH3CN/ 3 CHC13 (4.0
m.) were reacted to give the desired product (0.0843 g, 78.8% . EI-M5 mz
396(M) Rt _;mahéai repﬂseém@flzbutybﬁdbudmw i-Yothienyl)methyl]-1-

1-14-( hyI 0 §

[ hydr ox (d| ‘}Yﬁﬁ"ﬁﬁg&i‘ '5& Fﬂ'ﬁﬂetycl o[ 2. 2. 2] oct ane brom de. Fol | ow ng

t he general procedure outlined in Exanple 4, 1-azabicyclo[2.2.2]oct-4-

yl (di phenyl}lrret banol (0.0679 g, 0.231 nmol) and et hyl 4-bronobutanoate

(0.055 ni, Agolstign tyldxtmuek@dM/m hemé Qmmlﬁ)mmelr)evasehdkddo t® gi ve
t he desi red roduct 25 (0.0637 99 . 08(W. Rt (1.80 mn).
Exanpl e 27:%(ouadss Ast ,SOE,rog;foﬂnOphene (1. 15 mL, 12. 3 mmol) dlssolved in ethyl ether (4.0

> ?ﬁ?ﬁh;?f!nﬁmﬁ% bR it o e rgadRpk T ERE RS forl ettt Smipand, 59
, 3(23353 uisderthé ethidt hizabicydlbid D Q] edtaied-2arBbRaR10.7644C g,renmﬁ:mmdmm% g,

Et,O (4 mL/ 4 mL) was added. The reaction was allowed to warm up from 78 °C to
room temperature over 16 h then slowly quenched with water. The reaction was
concentrated and the resulting brown solid was taken up in water and DCM. The
organic phase was separated, dried over MgSQy, filtered and concentrated under

20  vacuum to give a brown solid. The solid was dissolved in DMSO and purified by
preparatory HPLC to give the title compound (0.1736 g, 9.4%). EI-MS m/z 362(M")
Rt (1.73 min).

Example 33: Preparation of 1-azabicyclo[2.2.2}oct-4-yl(di-3-thienyl)methanol.
25
A solution of t-Butyl lithinm (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[Z.l2.2]octane-4—carb0xylate (0.3132 g, 1.71 mmol) in

30 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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mmol) in THE (8 nm.) was slowy added to the reaction m xture over 20 mn.
The reaction was allowed to warmup to roomtenperature over 16 h. The
reaction 005/ 104745 r CT/ US2005/ 014386 quenc ' r and

t hen evapor at e% (%A\?%ryness H20 and DCM wer e added, causi r{g&’igb lef% 81? br own
solid to crash out. This solid was filtered off to give the title conpound
(0.4161 g, EiOMAR%as dddedanting 3 @ody\Notit)io Biask duid SThe so)id was Bieradl off 8ive
Preparati on of 4-[hydroxy(di-2-thienyl)methyl]-1-(2-

(phenyl oxy )th¢ titié yerhpansh(03176 \ag 665%) 2 EPIMS trein 0GRt A7 mim)ng t he
general procedure outlined in Exanple 4, |-azabicyclo[2.2.2]oct-4-

yl (di - 2-t hi enyl ) nmet hanol (0.0693 g, O. 227 nmol ) and 2- bronoet hyl phenyl

i ve. the dadampledd; Prepardtihdr & hydbetityy kbl ethd-T V1 SRR 5% 00°
m n). BEsanyphe@doxPethydlbaioniabicydo[21 dloetnediromiddi enyl ) met hyl I -1 -[ 3-

(phenyl oxy) propyl ] - 1-azoni abi cycl o] 2. 2. 2] oct ane brom de. 15 Foll owi ng the
general procedure outlined in Exanple 4, 1-azabicyclo[?2.2.2]oct-4-

Yihor (0. ComeutAE Rl tholertiie Guifed i iRtk £ Gk AREI ABLALTENY
gi ve the Aot adtiny Doedianb NS 290295 oD afdl 2 Mormsa bt (1. 94

mn). 20 . Preparatio

4- [ hydr oxy((8103§9 gh@ éiﬁ{/ mm@lﬂ Lwll}deOH( 3 C&ﬁ@h%ﬂ&%ﬂlﬂ (5.0 mL}) were reacted to give

azoni abi cyc| o[.2. 2. 2] oct ane br om de. eneral procedure outlined
T Exarkdl & 1S tesied Spadpt (A0 S 600. F1MS e daB0A IR G Bgimpdt hanol (0. 0658
g, 0.215 mmol) and (2- bronoet hyl )benzene (0.050 nlL, 0.366 mml) in 1IMeOH 1
CHC13 (4.0 nlL) were reacted to give the desired product (0.051 4g, 48.9%.

E(- VB nfz J5:0ime 3B KrkpBhtionif 4-fi3d¥6200SBRATHRAGT-LER005/ 014386
(phenyloxy)propyl]-1-azoniabicyclo[2.2.2]octane bromide.

15 Following the general procedure outlined in Example 4, 1-azabicyclo{2.2.2]oct-4-
yl(di-3-thienyl)methanol (0.0808 g, 0.264 mmol) and 3-bromopropyl pheny! ether
(0.070 mL, 0.444 mmo}) in 2MeOH/ 3 CHCI, / 2 CH3CN (5.0 mL) were reacted to give

the desired product (0.0613 g, 44.7%). EI-MS m/z 440(M") Rt (2.05 min).

20 Example 36: Preparation of 1-butyl-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 (0.0496 g, 0.169 mmol) and 1-bromobutane (0.030 mL, 0.279
25 mmol)in 2 CH;CN/ 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]ectane bromide.

30
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



Exanpl e 31: Preparation of
4- [ hydroxy(di-2-thienyl)methyl]-1-(3-phenyl propyl)- 1-azoniabicyclo[2.2.2]

oct ane br ¢ Sifas/ 164944 oW ng the general procedure outlinedp -pmgmm
1-azabi cycl o[ 2.2.2]oct-4 5 yl (di-2-thienyl)nmethanol (0. 06%8 g, 235 nmol )

and (3- brormpropyl)benzeneléH 070 nl, 0.460 mml) in IMOH 1 CHCI3 (4.0
m.) were reatwddn2cClgioN /8 Glg:{ﬂ Panl) weredeasted(to ghGathe desigR. Boduct El - V5 i 2
424(M) Rt mn . Preparation of

1- but yl - é@)ﬁﬁﬁ%gﬂﬁﬂ/@ %MﬁW}ﬁ%M’)%ﬁz-Oi@Uﬁkoni abi cycl o[ 2. 2. 2] oct ane
brom de. ( A solution of n-Butyl lithium (2.5Min hexanes, 5.0 niL, 12.5
nmmol) was chilled to -78 C under Ar. 3-Bronothiophene (1.15 nm, 12.3 mol)

di ssol ved iBxfhpiel3getNRpatAich ofd-jh i W 1L-9-prbgviceact i on m xture.
The reaction was st rreg for 30 mi%?‘&;@?q ?Nehgzﬂg?ﬁ’y" progy

| - azabi dyclazopiabigyelni2.32doctanebrumideat e (0. 7640 g, 4.16 mol) in THF/ Et20
(4 mL/ 4 m) was added. The reaction was all owed to warmup from-78 Cto
roomtenperature over 16 It then slowy quenched with water. The reaction

was COHCGVFdlﬁMi‘ﬂg HRGehbial psediré BEIREPESRhPIR 3\ASazhBikGdlol2R 2ctipt er and

DCM The ?anl c hase was separated, dried over MgSH4, filtered and

concent r at de ; Imthaaok(@rﬁstl& gg0\1@6 mmolpend L‘@Nrdopwn@les(l@l(]?'ﬂ mad. 3ﬁ(§lssol ved
DVSO HPLC 0.1736

ey 'ﬂ??f?%@?{?r&%?ﬁ?@%)m rédyel e Ueingd RGO "o

1- bi | | 25 A | i f t-B |

| ?rznaul C &%‘% ptﬁ?éﬂegx l‘ggé"’??régg@’?%tmf}“%s chi ;SI eds'?ouf |7gn CC): uﬁ]delrJty

Ar. 3- Brom)t hi ophene (0.46 nL, 4.90 nmol) dissolved in THE (4.0 nL) was
slowy added to the reaction m xture over 6 mn. The reaction was stirred

fér 30 i rExampleddn lhtepyratmnazfab[hyyiggx:[@menymﬁwé}-h{%df%orIy| at e (0.3132
1.71
oo 17 om " reetethforpphehyltnyblontRzt Seiniey IS 2k} wilide. OhC”, cactton

was sl owy quenched with water. 33 WO 2005/104745 PCT/ US2005/ 014386

15 Following the general procedure outlined in Example 3, 1-azabicyclo[2.2.2]oct-4-
yl(diphenyl)methanol (0.0467 g, 0.159 mmol) and 1-[(3-bromopropyl)oxy]-2-
(methyloxy)benzene (0.0541 g, 0.221 mmol) in 2 CH3CN /3 CHCL, (4.0 mL) were
reacted to give the desired product (0.0625 g, 73.5%). EI-MS m/z 458(M") Rt (1.96
min).

20
Example 40: Preparation of 4-[hydroxy(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-
25  yl(diphenyl)methanol (0.0505 g, 0.172 mmol) and 2-[(3-bromopropyl)oxylphenol
(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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Et OAc was added, causing a grey solid to crash out. The solid was filtered
off to give the title conpound (0.3375 g, 64.6% . El-M5 mz 306( M+H) +Rt
(1.27 m nywo FosstRh4 34: Preparation of 4-[hydroxy(di-3-tgpeosesdialsag! 1-1-[ 2-
5 (phenyl oxy) et hyl]-1-azoni abicyclo [2.2.2) octane brom de. Follow ng the
general procedure outlined in Exanple 4, 1-azabicycl o£2. 2. 2] oct-4-

yl (di - 3- t hi Examhpleeilh Srepaxgionze 4-thyddoDg8iphenyhmethylP143-€2vet hyl phenyl

et her (0.083 0..417 mol) .in 2MeOH 13 / CN (5.0 nmL) were
reacted to ‘b‘?ﬂi’éﬂﬂlﬁnl’]ﬂﬁy)gggﬂiﬁ'ﬁ?PB’gﬁWc@'ga&f%%‘,'e %r B El-MVB mz 426( M)
Rt (1.85 mn). ( Exanple 35: Preparation of

4-[ hydroxy(di -3-thienyl)nethyl]-1-]3-

( phenyl oxy)¥allowing the-genenal pocedurt oftlingd i) Bxampls 3o cazibieycla2. 32kl ng t he

I (i -3 ni Gl DrRsihapcl 6 Dage: 1 sbmsioD Ao prePr L BRGITEITY! Bhehy
cther (0. 00T g 0249 ul > CHENEOsCHEL 1 i TG elomo ver

reacted to give d product (0.061 mz 440(M4) Rt

(2.05 m n).dedRedpORE0I867 ,rs:-p.a%?.t ERM®in/z 478(M™) Rt (2.22 miré). _
1- butyl - 4-[ hydr oxy(di phenyl )met hyl ] -1- azoni abi cycl o[ 2. 2. Z] oct ane brom de.
Fol | ow ng the general procedure outlined in Exanple 3,

1- bi | 9] 2. -4- y] (diph th | (0.0496 q,,0.169 | d
T br onobut dbkitaBledsd Brepapatispop LR s RRoro AR Soatlereyiobafiasci 3° 470 ) “er e
react edygf 0 Eg?ﬁ%@p&?ﬁ}l@ﬁ&hﬂ]@ﬂ%ﬂﬁﬂ&é@@.232]oZQmZ%ronﬂle.'VB nmz 350(M4) Rt

(1.83 mn). reparation of

1- bexyl - 4- [ hydr oxy(di phenyl ) met hyl ] - 1- azoni abi cycl o[ 2. 2. 2] oct ane brom de.
30 Fol | owi h I tlined i le 3

20 vt e RS kPGS SR Skt R S o 2t ) an
1-b h i I
2. GO G e e Y oy o et atefo )
(0.0562 g, {(PI56%¢, 0.221 menol) in B3TBLON /)3 GHCOLA40Bmid) myere reacted to give the

15 desired product (0.0655 g, 74.4%). EI-MS m/z 462(M™*) Rt (2.17 min).

Ex.ample 43: Preparation of 1-{3-[(4-bromophenyl)oxy]propyl}-4-
[bydroxy(diphenyl)methyl]-1-azoniabicyclo[2.2.2] octane bromide.

20  Following the general procedure outlined in Example 3, 1-azabicyclo{2.2.2]oct-4-
yl(diphenyl)methanol (0.0486 g, 0.165 mmol) and 4-bromophenyl 3-bromopropy! ether
(0.0630 g, 0.214 mmol) in 2 CH;CN/ 3 CHCI, (4.0 mL) were reacted to give the

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

25  Example 44: Preparation of 4-[hydroxy(diphenyl)methyl]-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(dipheny!)methanol (0.0468 g, 0.159 mmol) and 3-bromopropyl 4-nitrophenyl ether
30 (0.0550 g, 0.211 mmol) in 2 CH;CN / 3 CHCl, (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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Exanpl e 38: Preparation of 4-[hydroxy(di phenyl)nethyl]-1-propyl-1- 5
azoni abi cycl o[ 2. 2. 2] oct ane brom de. Followi ng the general procedure outlined

i n Exanmpl @o300skred7abi cycl of 2. 2. 2] oct - 4- yl (di phenyl ) et hargbs263/002358 9,
0.176 mmol ) and 1-bronopropane (0.030 nL, 0.330 nmmol) in 2 CH3CN / 3 CHCL3

(4.0 nL) were reacted to give the desired product io (0.0548 g, 75.1%.
El - Vs nf z FExmple 48 Rrepamatiangf 4-(hydrexy{dipheoy)metipydl-3{3-6R2-of

4-[ hyd i,ph I t h .

(et byt oy R I B o R bed Vo eyl Lgramipbicycoid 2 Plostens bromide. 1
Fol |l owi ng the general procedure outl i ned in Exanmple 3,

1- bi 2.2.2]oct-4- yl(diph th | (0.0467 g, 159 I d
13- br omdrlispsg esgeazal bieedye ox é@”&aiéﬁpb%oma@cy@omm”l? 102

o 75, 50%. ?&*ﬁﬁygﬁﬁ)yeﬂv‘a@?mﬁ% ?ﬁég st SRRSO R Enar at i on of
4- [hdeOXY([@ﬁthh Hﬂétﬂﬂﬁi)ﬁ}?’ﬁdnzéle{(@ (1708 g, 0.220 mmo!) in 2 CH;CN / 3 CHCI, (4.0 mL)
hydr oxyphenyl ) oxy] propyl }- 1- azoni abi cycl o[ 2. 2. 2] oct ane brom de’ " Fol | owi ng

t he gener alwgeeertidto g the dedredpréhRttl.6733, g, 71 2D i EDNISahZ.5332U0R 4- 25
yl (di phenyl ) net hapol (0.0505 g, 0 172 mmol ) and 2-[(3-bronmopropyl)oxy] phenol
(0.0547 g, B:238Mhunol) in 2 CH3CN / 3 CHCL3 (4.0 nL) were reacted to give
the desired product (0.0675 g, 75.09%. EI-M5S mz 444(M Rt (1.91 min). 35
WO 2005/ 104745 PCT/ US2005/ 014386 Exanple 41: Preparation of

4- hydrmxy(ﬂi@% 6 fIﬁ'ﬁ:bﬁHttdh'6&-{32[(Z-bromophenyl)oxy]propyl} 4-
pr

napht hal enyl oxy opg ]-1-azoni abi cycl o[ 2. 2. 21oct ane brom de. Foll owi ng the
general pr dbgdraxy(diphenylagethyl ]Elcamﬂl%blsydﬁpa?ﬂ%]@ﬁ?r@l%?mlfk 2]oct-4 5

yl.(di phenyl ) met hanol (0.0472 g, 0.160 mmol) and 3-bronopropyl 2-naphthal enyl
{her (0.0618 g, 0.233 mmol) in 2 CHBCN/ 3 CHCI3 (4.0 nL) were reacted to

give the daglonesy ﬂﬂé%@ﬂ@xﬁl ﬁ&c&ﬁﬁg odtlinéBin/Rample %aﬂbﬁicﬂ MZ]Bbt-4~2 22 mn).
Exanpl e 42: Preparation {7 63 chl orophen%l ) oxy] p 5)};
yl(d1phenyl)meﬂ1anol (0.0472 g, 0.161 mmol) and 2 romophenyl romopropyl ether

15 (0.0648 g, 0.220 mmol) in 2 CH3CN /3 CHCI, (4.0 mL) were reacted to give the
desired product (0.0703 g, 74.8%). EI-MS m/z 507(M") Rt (2.18 min).

Example 47: Preparation of 4-[hydroxy(diphenyl)methyl)-1-[3-({4-
[(phenylmethyl)oxy]|phenyl}oxy)propyl]-1-azoniabicyclo[2.2.2]octane bromide.

20
Following the general procedure outlined in Example 3, 1-azabicyclof2.2.2]oct-4-
yl(diphenyl)methancl {0.0479 g, 0.163 mmol) and 1-[(3-bromopropyl)oxy]-4-

{ [(phenylmethyl)oxy]benzene (0.0730 g, 0.227 mmol) in 2 CH3;CN / 3 CHC, (4.0 mL)

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

25 (2.31 min).

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

30  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 methy! ether (0.0461
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10 [ hydroxy(di phenyl)nethyll-I-azoni abicycl o[ 2. 2. 21 octane brom de. (
Fol | ow ng the general procedure outlined in Exanple 3,

1- azabi cygigPlogs/featdsoCt - 4- yI (di phenyl ) met hanol (0. 0479 gpefydhesdiatys) and
3- bronopropyl 3-chl orophenyl ether (0.0552 g, 0.221 mmol) 1n 2 CH3CN / 3

CHCL3 (4.0 nmL) were reacted to give the 15 desired product (0.0655 g,
74. 4% . El -gyB.301zmued(iv®) CIRICY] 2 3 THGH, (4.0 mIEpswerp reacteg: to Rivepthe desited of

1-{3-[(4-b henyl 1}- 4-
[ hi/dr E)iy( dirnoigglfgtE&é&%ﬁ?gﬁ&&’zgéﬁl\@dﬂ&yﬁmRﬂlﬁ5 B#Yane brom de. 20

Fol l owi ng the general procedure outlined in Exanple 3,
1-azabicycl o[ 2. 2. 2] oct - 4- yl (di phenyl ) net hanol (0.0486 g, 0.165 mml) and

4- br ompherﬂiaﬁgmig:@megayiﬁcﬁi m-[hyﬁQoﬂﬁé%hQnyﬂm%ﬁ@IFMJprgﬁeﬁl N /3

CHC13 (4.0 reacted to give the esired product (0.0731°g, 75.4%.
El - M5 m5z SedphdbicyRlo[22.2]8ctahebrom@ideExanpl e 44: Preparation of

4- [ hydroxy(di phenyl)nethyl ]-1-{3-[ (4-

ni t rophenyl ) oxy] propyl } - 1- azoni abi cycl o[ 2. 2. 2] oct ane brom de. Follow ng the

eneral pr : tdel j 0. Bin P 1Y Gl o
vl (d pheﬁyloftgrgt ifig e %%&%g%%&%&g%ggeﬁ%%ﬁgﬁ% HEs or%rg%r %%%-‘ﬁt r opheny|
ether 30 (W(dpEtyDmethaddll(0cG5aT7)g, 0.192 nthidThhd 3-Brazhics] Sprogere (610R5 wdt.e react ed

w36 vt bmEebE Gt Sk G0 mEL e s io Y e dRsrA B
?( |[oEgg;ﬁ’g@;ﬂ%%%%@hgﬁ%‘@ﬁ%ééwBtéké‘hPHB)cyc| o[ 2. 2. 21oct ane br om de.

Fol Il owi ng the general procedure outlined in Exanple 3,
1- azabicycl o[ 2. 2. 2] oct-4 5 yl (di phenyl ) met hanol (0.0492 g, 0.168 nmol) and

1] ( 3- br oniExmmple}3fx Breparstiquhafidy ydiromy(Jipheh phmz thyd]-1-G-qA6 g, 0. 220 mol )

in 2 CH3CN C13. (4. re reacted .t ve the desired product
(0.0735 g, (Ple%hﬁ%{W])EPgﬂﬁ?ﬁ%z’B@\s’&fya?&nm‘elﬂﬂs -H"P‘al’ﬁi’f!?%ﬁ?-e 46:
Preparati on of 1-{3-[(2-bronophenyl)oxyjpropyl}-4-
[ hydr oxy(di phenyl ) nmet hyl ] - 1-azoni abi cycl o[ 2. 2. 2] oct ane brom de. (
15  Following the general procedure outlined in Example 3, 1-azabicyclo[2.2.2]oct-4-
yl(diphenyl)methanol (0.0483 g, 0.164 mmol) and 1-[(3-bromopropyl)oxyj-4-

(methyloxy)benzene (0.052 g, 0.21 mmol) in 2 CH;CN /3 CHC], (4.0 mL) were
reacted to give the desired product (0.0687 g, 77.5%). EI-MS m/z 458(M") Rt (2.03

min).

20
Example S1: Preparation of [1-(2-aminoethyl)-1-azoniabicyclo[2.2.2]oct-4-
yll(diphenyl)methanolate trifluoroacetate.

( To a solution of 1-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-4-

[hydroxy(diphenyl)methyl]-1-azoniabicyclo[2.2.2]octane bromide (0.078g, 0.142

25  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).

30
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Fol | owi ng the general procedure outlined in Exanple 3,
1-azabi cycl o[ 2. 2. 2] oct - 4- yl (di phenyl ) net hanol (0.0472 g, 0.161 mml) and
2- br onoph propyl ether 15 (0.0648 g, 0.220 CN/ 3
CHC13 (4. W()%\l/\@?g?eact ed to give the desired product W%%QS/&“% 8% .
El - M5 n12 507(M) Rt (2.18 mn). Exanple 47: Preparation of

4- [ hydr oxy(ldmﬁ 12)32) epitdiiol &f&-[I{Jﬁ;;ﬂuorophenyl)(hydroxr)methgl] -1- {3-

[ (phenyl et ¥‘ oxXy phenyl}oxy)propy - 1-azoni abi cyc ] oct ane brom de.
20 Fol | owi righendoypipsepyli-brazentbicyclof2.R2jectanebromitdel e 3

1- azabi cycl o[ 2. 2. 2] oct-4- yl (di phenyl ) net hanol (0.0479 g, 0.163 nmmol) and
1-[ (3- bronopr opyl ) oxy] - 4- [(phenylnethyl)oxy]benzene (0.0730 g, 0.227 mmol)
in 2 CH3CN [_a#ub .(2_ Akdnol ,;,ghg,we t he deS| red product
(0.0833 g, ' mn). Exanple 48:

Pr epar ats onAaolqu{: nt}ehihwyc(phepﬂmnqsmmbnymlde I @M in THF, 4.4 mL, 4.4 mmol)

(et hyl oxy) propyl j-1-azoni abi cycl o 2. 2. 21] oct ane brom de 30 Foll owi ng the
general pr o‘(i@cﬁhﬂéedcﬂﬁ 19eiCC ngseap | shy, 1-azabicyploty.e 1 2dgctane-brarboxyate

yl (di phenyl ) net hanol (0.0632 0.215 nmmol ) and 3- bronopropyl. nmet hyl ether
(0.0461 37OVB738o5,P3 damal ipERF$mbswasislarly added ip the Teaplien mixwroat O HEN / 3

1N i 03%% QA TBBEoh RO E B M 7 o Bt e AP ReR: 20 0
4- [ hydr _OXY( F%Jg%g%gb@%{nﬂi Lb Efg%n%%&ﬁ&gwaf Shilibd ].l'%%l}a Re bath grenched wi

azoni abi cycl o oct ane oW ng genef procedure outlined
in Exangl e s’ﬁnlréieam»mki@bﬁc&tﬁiedamdér vaphmdl mhenyslultmg fegido¢ wadiredied o,

0.197 1) b I (0,025 289 1) CN/ 3
CHC13 (an 0 matf;ghéra@[ir%ggeqt @%@5 %@Pﬁ%@%&%s Wer'e?@edwgl

79. 8¢

4@[ 8 y/%r oy (xgg gsfé}m 4 %%dﬁ_éfgr?gé? Fﬂ‘“‘)‘ vabudX B0Pe Rt 1RO deiFeARRE At aﬁsrzs& g
(et hyl oxy)&ﬂi%}’lEbM&mv’mmO%ﬂ?mm ébimdy)cl o 2. 2. 2] oct ane br oni de. 15

Fol | owi ng the general procedure outlined in Exanple 3,
1-azabi cycl o[ 2. 2. 2] oct - 4-

15 4-/bis(4-fluorophenyl) (hydroxy)methyl]-1-[3-(phenyiloxy)propvl]-1-

azoniabicyclof2.2.2]octane bromide

Following the general procedure outlined in Example 3, 1-azabicyclo[2.2.2]oct-4-
yl[bis(4-fluorophenyl)methanol (0.0538 g, 0.163 mmol) and 3-bromopropyl pheny!
ether (0.0386 mL, 0.245 mmol) in 2 CH;CN / 3 CHCI, (4.0 mL) were reacted to give

20  the desired product (0.058 g, 65.2%). EI-MS m/z 464(M") Rt (2.16 min).

Example 53: Preparation of 4-[bis(4-fluorophenyl)(hydroxy)methyl]-1-{2-
[(phenylmethyDoxy]ethyl}-1-azoniabicyclo[2.2.2]octane bromide.

25  Following the general procedure outlined in Example 3, 1-azabicyclo[2.2.2]oct-4-
yl{bis(4-fluorophenyl)jmethanol (0.0489 g, 0.148 mmol) and 2-bromoethyl
phenylmethyl ether (0.0352 mL, 0.222 mmol) in 2 CH;CN / 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).

30
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yl (di phenyl ) met hanol (0.0483 g, 0.164 nmmol) and 1-[(3-bronopropyl)oxy]-4-
(met hyl oxy) benzene (0.052 g, 0.21 nmmmol) in 2 CH3CN/ 3 CHC13 (4.0 nL) were
reacted t desired product (0.0687 g, 77.5%. (M) Rt
(2.03 @(ﬂoﬁ%l%%ﬁnpl e 51. Preparation of Eﬁc%sﬂoéoﬁ?s%

[ 1- (2- am noet hyl ) - 1- azoni abi cycl o[ 2. 2. 2] oct-4- yl] (di phenyl)nethanol ate
trifluoroacEkshgle 34: TPrepapation omagfdroxy{bls[fi (methyloxy)phenyl]}methyl) -1-[3-
1-[2-(1, 3-di oxo-1, 3-di hydro- 2H-i soi ndol - 2-yl ) et

[ hydr oxy ( di (phenylo ﬂgyli-liazaﬂm%!ﬂ%ﬁdfqarzeb{%{dane br oni de (0.078g,
0.142 25 mol) in EtOH (4.0 nL) was added hydrazine (0.25 nL, 7.96 mmol).
The solution was stirred at roomtenperature for 16 h and then filtered. The
filtrate wabazateyetiiRRa]ock-4plibishkbnetiiox)pRerdifimethakSO and purified by

preparatory HPLC (with TFA) to give the title co nBound 0. 020 31. 29 .
El - VB miz 3@891%1))11 RE 3((meﬁyloxﬁ)pbenymge51mbm§§ (b9 M in |.3J§ 914386

C 2 P e el A SRR gL - (3
BRI

0 = 0.1973
owr11 E)g QPW %’QE%W&?%?@%%%@%%H %e rea |on mx?b(rae <(51t 0 C

Ovef 20 m WemBBﬁuﬁ@@ﬁdtHEﬂh‘é@t%d% 5@”@%%%19’31[1% Hiactidh wemn@memwsﬁhand
then heated at 60 C for 16 h. The reaction was chilled in an ice bath

quenchel wi quengifedsaithy sa&tumtbdl\lmmﬂ, anthebreemttaded vredee saande rThmsudnng igidue
resulting residu ated wit tracied,with, Et OAc. The
combi nedgor\ﬁ'%sn %?326‘9'@@ WP@GRW‘F%%‘%S%Ee cpmpingd geganic JAYed Weknt r at ed
g g 8 (ekm \Q «'itc lFJet La}%éfqgaga ﬁgtgr?mbﬁlt&%a' drRiboREQRME UnBesdardust to yREd B desirdd NBdRT: Z

(0.2881 g, 92. 9%) EL-MS m/z 354(M+H') Rt (1.46 min).

15 4-(hydroxy{bis[3-(methyloxy)phenyl]methyl)-1-[3-(phenvioxy)propyl]-i-

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 (0.0506 g, 0.143 mmol) and 3-bromopropyl
phenyl ether (0.0338 mL, 0.214 mmol) in 2 CH3CN / 3 CHCI, (4.0 mL) were reacted to

20  give the desired product (0.027 g, 33.2%). EI-MS m/z 488(M") Rt (2.02 min).

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

25 Following the general procedure outlined in Example 3, 1-azabicyclo[2.2.2]oct-4-
y1{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 CHCI, (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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15 4-L~i s(4-fluorophenvl) (hydroxv) met h-1-[3- (yhenyl oxy) propyl 7-1-

azoni abi cvcl o 2. 2. 2l oct ane brom de Foll owi ng the general procedure outlined
i n Exanpl bi cycl o[ 2.2.2]oct-4- yl[bis(4-fl uoromﬁgg nol
(0. 0538 ﬁl&o&%’ﬁ?ﬁéml ) and 3-bronopropyl phenyl ether (O %%Hr@&ﬁg 245
mmol) in 2 CH3CN/ 3 CHC13 (4.0 nL) were reacted to give 20 the desired
product (0. Dﬁnm% BEXpardtion\d¥ Wdﬁ&@({bjsﬁ-ﬁhe(h&ld&@)phanyl]}ﬁxﬂlyﬂ)}b[ﬁ
Preparatio [ ki s(4-fl uoropheny] droxy)methyl]-1-{2- hen !'neth t o
eth 11 azor(Pgﬁﬁ‘ylemP’Z"Ey LIWPQWQI%FE'M%I&] ocsapdhyomgifleny t he general procedure
outlined in Exanple 3, 1-azabicyclo[2.2.2]oct-4-

yl [ bi s(4-fl uorophenyl)] net hanol (0.0489 g, 0.148 mmol) and 2- br onoet hyl
pheny! met hyl antbhﬂftlofmZ%W-Mﬂﬁ[ﬂﬁr&tWy)DheﬂvZ}Mmll 3 CHC13 (4.0 )

464(NF) Rt e%olé%or?hi!%;( ol s LY B BEaSB e Akl 6 54
(oheny! oxy BREBYS qiqi%% Spsetass FYRd bl el Zodasr iy
3 (ot nyt o) 2‘“"% ML e é@?%@ﬁﬂﬁ%ﬁ%@‘ﬁmw*‘%@e*%

chi I ed’ dowisbre®: @oemfzmnmamweaamﬁm QU 3 ard) @FoaBema- car boxy at e
(0.1608 g, 0.877 mmol) in was slowy added to the reaction

mxture at t8mper@uRe aﬂcﬂﬂﬁhmeatwat 5@@@%01@ t\eFheeh QNROwACHBEd AR iébatiRom
tenperature and then heated at 60 C for 16 h. The reaction was chi Iled in an

i ce batW, 1@eq@@dm@usmwd@&1&1au&rmmtedam6tmm r Breagsultiegresidae uum
Th 't d tracted with Et OAc. Th
Combi ned. oraFEREYEh By FRRL b BGRD B e A bR . [ ot e
ufder vac ULtﬁ'leHQNMi eSOyt ﬁltéi@& | dof GoReeREttiel unfék iRm0 viREd S¥desiFdd pYSdubt 2

354(MkH) Rt (1. 46 my
4- daLdr oxyf(®i29p 2 B ﬁleiM$yWar3§ﬂ@}Hﬂéf)H§¢|()L7ﬂm®9( phenyl oa) propyl | - 1-

15 4-(thvdro is[3-(methyloxy)phenyl] tmethyl)-1-13-(phenyloxy)propyl]-1-
' azoniabicyclof2. 2.2 ]Joctane bromide

Following the general procedure outlined in Example 3, 1-azabicyclo[2.2.2]oct-4-
yl{bis[4-(methyloxy)phenyl]}methanol (0.0525 g, 0.148 mmol) and 3-bromopropyl
pheny] ether (0.0351 mL, 0.222 mmol) in 2 CH;CN / 3 CHCI, (4.0 mL} were reacted to

20 give the desired product (0.0515 g, 61.0%). EI-MS m/z 488(M") Rt (2.04 min).

Example 57: Preparation of 4-(hydroxy{bis[4-(methyloxy)phenyl]}methyl)-1-{2-
[(phenylmethyl)oxy]ethyl}-1-azoniabicyelo[2.2.2]octane bromide.

25  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 CH3CN /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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azoni abi cycl of 2. 2. 27oct ane brom de Fol |l owi ng the general procedure outlined

i n Exanpl e 3, 1-azabicyclo[2.2.2]oct-4- yl{bis[3-(nmethyloxy)phenyl]}nethanol

(0.0506 g | ) and 3-bronopropyl phenyl ether ( . 214

mol) in y‘%@%ﬁ?“@)mcm (4.0 nL) were reacted to 20 glgtépltﬁﬁﬁm%s"?é}ed

product (0.027 g, 33.2%. EI-M5S mz 488(Mr) Rt (2.02 min). Exanple 55:

[ (phenyl met pYTYGReT &1yl =1 azont abl cygtol . 22| ottane brom de: 25 Fol | ow
phenyl me oxy].et hy azoni abj cycl o oct.ane brom de ol | owi ng

t he gener aIJl%FN}@EUPé"Mi -Irazani bI‘FYElP&z-ﬁ-IZ@ ciane b fcycl o[ 2. 2. 2] oct - 4-

yl {bi s[ 3- (net hyl oxy) phenyl ] ) net hanol (0.0538 g, 0.152 mmol) and 2-bronoet hyl

phenyl met hyl ether (0.0361 nL, 0.228 nmmmol) in 2 CH3CN/ 3 CHC13 (4.0 nlL)

wer e reactbdzabﬂrmlm[_éﬁﬂectd@ﬁ[bﬂg ﬁuardgkﬁnvj)l)né)‘ﬂ%lg, 33.8%. EI-M5 mz

488(MF) Rt (2.03 m 30,40 WD 2005/ 104745 PCT| US2 5/814386 Ex:ibrrpl e 56:

Pr epar atdi o 6?1“119’(‘8 gylmagﬁﬁmp ot i hek 1P yals 3 Zmm

(g?:g?/lc%ly)‘? ‘gﬁllgd W%%?B “g‘l ?Frfél’lﬁﬂlf‘@i‘ ﬁh&g%%eﬁ%ﬁgpoylﬂesol ution

of 4-(net hxé(oglgwal %?@953 PRASY mpf@r(@m%ew&%&ﬂ adaedT %a-%u mighufeat 00! )

was chille o 0 C under Ar | -azabi cyclo oct ane- 4-
car boxyl at e Bvet 29 imfh, ThedesctiBABYas amaw&hfe Wb td%%nﬁ{e%eyata&%d theg the
reaction mxture at O C over 20 min. The reaction was |l owed to warmup to

room tenpelcatedra600¢ foh €6 hh dhk eehctibn s Chilled inldh jee bitheq ﬁﬁ@ﬁéd@*ﬂhv\/as chilled
in an ice bath, 10 quenched wi-th saturated NH4Cl, and concentrat ed under

vacuum 10Th e%attli%teqi NERG1randi coneentrated undenvasauny (Tike peroliingresidue was teated t h

concent 1 ar e a0 A SAANE whiAE0AC ThE coubifibEfiontibif iRl Aty G081
El-M5 iz WQSMIH!ﬁierﬁ abd C(?lfcemrﬁt):d ud@erdrabiiingl (oyigldahs desifedmirbdicoaqengny | 7

met hyl |-1 henyl ox ro 1- azoni abl cvcl of 2. 2. 270ct ane brom de
Y 76. 7} El- Smyz): XSO(IW-I—I&’“)Rt(I 45 min).

15 4-(hydroxy{bis[3-(methyloxy)phenyl] imethyl)-1-[3-(phenyvioxy)propyl]-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 (0.0515 g, 0.156 mmol) and 3-bromopropyl phenyl
ether (0.0370 mL, 0.234 mmol) in 2 CH;CN / 3 CHCIL, (4.0 mL) were reacted to give

20  the desired product (0.0381 g, 44.8%). EI-MS m/z 464(M") Rt (2.01 min).

Example 59: Preparation of 4-[bis(3-fluorophenyl)(hydroxy)methyl}-1-{2-
[(phenylmethyl)oxylethyl}-1-azoniabicyclo[2.2.2]octane bromide,

25  Following the general procedure outlined in Example 3, 1-azabicyclo[2.2.2]oct-4-
yi[bis(3-fiuorophenyl)jmethanol (0.0507 g, 0.154 mmol) and 2-bromoethyl
phenylmethy! ether (0.0365 mL, 0.230 mmol) in 2 CH;CN /3 CHCIL, (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).

30

42



Fol | owi ng the general procedure outlined in Exanple 3,

1-azabi cycl o[ 2. 2. 2] oct - 4- yl {bi s[ 4- (et hyl oxy) phenyl ] } met hanol (0.0525 g,
0.148 mmo onopropyl  phenyl ether (0.0351 nL, fk L) 2
CH3CN / 3%—%?%10%}%6 m.) were reacted to 20 give the desi r%ﬁ p?y@uct (0. 0515
g, 61.0% - EI-IVB mz 488(W Rt (2.04 mn). Exanple 57: Preparation of

4- (hydr oxy{m%ﬂl_e(;_ﬁwtm arxatiqhef(Bydreiybis(3-indtBylphenyl)|methyl}-1-[3-

[ (phenyl met hyl ) oxy] et hy i 1-azoni abi cycl o[ 2. 2. 2] oet ane brom de. 25 Fol | owi ng
t he gener al (BYeBxleaYIDEOBYH lrazeniabicyelof #}%oqanq bromidecycl o 2. 2. 2] oct - 4-

yl {bi s[ 4- (net hyl oxy) phenyl ] } net hanol (0.0498 g, 0.141 mmol) and 2-bronoet hyl
phenyl met hyl ether (0.0334 nL, 0.211 nmol) in 2 CH3CN/ 3 CHCI3 (4.0 nl)
were reactbdzdiicygiofe 2t Hectdesi/bie@-metstpdentiDnRBbhol, 46.7% . El-NMS mz
488(M) Rtnxl. 94 m.n). 30 41 WD 2005/104745 PCTf US20051 014386 Exanpl e 58:
Pr epar atsi onA&phugiopgf §(@ethylab¢la$né&gﬂsmw isley(f ¥y (THE, 3;33mL, 3.3 mmol)

0 G B 4 R o) AR s L 122 2

3-fl h hill ed
down o 0 2@‘”*3%“92'1“ o0t P o i i 6ty e B the oal B Rl o1 11 €
(0.1756 g, 6c95& 20D THe Siohvatlallowaa t&Warth % pAJ8ah enicPuieasRen

m xture at 0 oC over 20 min. The reaction was a lowed to warmup to room

t enper at ur eheafed dt 6610C fopab B Thb réddtioh wal khilled in ad It ba@ghidreRed\@sthchi |l ed in
an ice bath, quenched with 10 saturated NH4C, and concentrated under

vacuum L0Thesahuated N}hgl,r@sh couecnipatediundan eaguumy; tmmemmlme@lﬂw a@s treated t h
Et OAc. The ¢ [ IS dr ed,w th. ter and
concentr at e‘HRE%HQ g&ﬁ‘% ‘?3’1@@{32\ 1518‘& %L}%% ﬂyb’? & wi ﬁ]76 7% .
Ell- M8 nf z @6 HiltdRd, GAd 45ndenttited bBder vacuum to yield the desired product (0 1806 g,

4- (hydroxv{bi sf 3- (et hyl o henyMret hyl ) (3-(p henyl oxy) propy1l-1-
azoni abi cvcdBt%)-2t E‘l\@:m%ﬁfg’bﬁ%&lﬁbﬁﬂmmhg t he general procedure outl i ned

in Exanpl e 3, 1-azabicycl o[ 2.2.2]oct-4-

15 4-thydroxy{bis[3-(methyloxy)phenyl] imethyl)-1-[3-(phenyloxy)propyl]-1-
azonigbicyclo[2.2.2]octane bromide

Following the general procedure outlined in Example 3, 1-azabicyclof2.2.2]oct-4-

yl[bis(3-methylphenyl)]methano! (0.0487 g, 0.151 mmol) and 3-bromopropyl phenyl

ether (0.0358 mL, 0.227 mumol) in 2 CH;CN / 3 CHCI, (4.0 mL) were reacted to give
20  the desired product (0.0284 g, 34.9%). EI-MS m/z 456(M") Rt (2.14 min).

Example 61: Preparafion of 4-{hydroxy[bis(3-methylphenyl)]methyl}-1-{2-
[(phenylmethyl)oxy]ethyl}-1-azoniabicyclo][2.2.2]octane bromide.

25  Following the general procedure outlined in Example 4, 1-azabicyclo{2.2.2]oct-4-
yl[bis(3-methylphenyl)methanol (0.0496 g, 0.154 mmol) and 2-bromoethyl
phenylmethyl ether (0.0364 mL, 0.230 mmol) in 2 CH3CN/ 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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yl [ bi s(3-fl uorophenyl )] nmet hanol (0.0515 g, 0.156 mmol ) and 3-bronopr opyl
phenyl ether (0.0370 nmL, 0.234 mmol) in 2 CH3CN/ 3 CHCI3 (4.0 nL) were

react ed t Qu@hdB/ 104495t he desired product (0.0381 g, 44.89 5 464(M
Rt (2.01 mn). Exanple 59: Preparation of "er/isadtSolists

4-[ bi s(3-fluorophenyl) (hydroxy) nmet hyl]-1-{2-

[ (phenyl metBxsmple\2e t Paephrdticaroiv-giydrgcy [bistd-tethyphemyd) Jimrethy B -[325 Fol | owi ng
t he general, procedure outlined, in le 3, |-azahicycl o[ 2.2.2]oct-4-

yl [ bi s(3-f @S H&%’??ﬁiﬂ%ﬁa}albm’mﬂ@?“@ﬁwﬁ%ﬁ ) and 2- br oroet hyl
phenyl met hyl ether (0.0365 nL, 0.230 mmol) in 2 CHBCN/ 3 CHCI 3 (4.0 nl)
were reacted to give the desired product (0.0362 g, 43.2%. EI-M5 mz
464(ML Rt (Rafithicyaiaff.2. ZoctaeyNBisporshiipAdnd) [peffaks? 0051014386 Exanpl e 60:

(phony Sxyydsoiigph o4 ey bt apamepimbromids t O W6 30 ks 338PEY ! o
2.2.21 - 4-yl./ bj s( 3- | | hanol | yt i

g- net hyl Bﬁte‘?{@ﬁ %%%@W@ﬁ%a@ﬁ%%%ﬁﬁ%ﬁ@@%ﬁﬁﬂ%"%ﬁ%&ﬁ% chilled
down to 0 Qpurdery &E? %ﬁﬂ;&mq@m&[%@lg%hﬁédﬁﬂﬁei‘ea@ﬁé@ﬁﬁﬂt_\@tﬁ0 (0.1484

g, 0.810 mmol ) in' T was slowy added to the reaction mxture at O

C over 20 m@oveki?® mﬁﬁ%&eam%bﬂwﬁ@di@wﬁﬁﬁﬂplﬂ@;doﬁlfeﬁ@&étﬁm%ﬁﬂ@iewe and
then heated at 60 C for 16 h. The reaction was chilled in an ice bath,

quenched wildateliQit 500Q fot €6 hNFPhEIeaction wae okitled (reireide bate fuendbed with The
resulting residue_was treated wth H20 and extracted wth Et QAc. The

conbi nel” orghpted Peub sengecorcentiated updenvachsof heesultingagsidamwag Bertetht r at ed
under vaCUGi 0! hicd U6 IR IHE AR PGt B 1ay Pl 2

322( M)
drloxy ( bi s( IVEEOL,Hiltered; mpBeoydeRtraed hidorvicin (Pyiektheo¥xdipdqpoddct (02291 g,

azoni abi eycl o o2. 2.2l octane brom de Follow ng the general procedure outlined
in Exanpl e 36-6%)..BEMTz 372UAMH) 8 (1.57 min). bi s( 3- net hyl phenyl )] met hanol
(0.0487 g, 0.151 mmol ) and 3-bronopropyl phenyl

15 4-(hydroxy{bis[3-(methyloxy)phenyl]methyl)-1-{3-(phenyloxy)propyl]-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 (0.0618 g, 0.192 mmol) and 3-bromopropyl phenyl
ether (0.0454 mL, 0.288 mmol) in 2 CH3CN / 3 CHCI, (4.0 mL) were reacted to give

20 the desited product (0.0427 g, 41.5%). EI-MS m/z 456(M") Rt (1.99 min).

Example 63: Preparation of 4-{hydroxy[bis(4-methylphenyl)jmethyl}-1-{2-
[(phenylmethyl)oxylethyl}-1-azoniabicyclo]2.2.2]octane bromide.

25  Following the general procedure outlined in Example 3, 1-azabicyclo[2.2.2]oct-4-
yl[bis(4-methylphenyl)lmethanol (0.0525 g, 0.163 mmol) and 2-bromoethyl
phenylmethyl ether (0.0387 mL, 0.245 mmol) in 2 CH;CN /3 CHCl, (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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ether (0.0358 nL, 0.227 mol) in 2 CH3CN/ 3 CHO 3 (4.0 nL) were reacted to
give 20 the desired product (0.0284 g, 34.9%. EI-M5s mz 456(M Rt (2.14
mn). Ex I 142r eparati on of

4 { hydr oxy PEY 4! hyl phenyl )] met hyl }-1-{2- hen Imeth ¢ o ern 1482 0ni abi
clo 2 2 2 octane brom de. 25 Follow ng the general procedure outlined in
Exanpl e 4, Exanigleicd (Ihﬁb:ﬂ-a&oﬁ]ﬁ@MﬂrM&l%Bphﬁmm&meihyHJIRﬁt hanol (0.0496
g, 0.154 mmpl) and _2- brgnoet hy] nmet hyl ether (0.0364 nL, 0.230 nmol)
in 2 CH3CN (P SDMB"{M’lbIﬁEﬁ‘n%Md“[%%31‘@&‘4"6“‘@!’0@3the desired product
(0.0091 g, 11.0%. EI-M5 mlz 456(M+) Rt (2.20 mn). 30 43 WD 2005/ 104745
PCT/ US2005/ 014386 Exanpl e 62: Preparation of

4-{ hydr oxy]| g@ﬁyﬁbﬂhz 2Pty bl disBehdphih alénvDi}zethanol
(phenyl oxy)fg é azom abi c§cl o[ 2 2] oct ane brom d
1- azabi yclsolu 012%@@34: S Vi a5 gl 328 mamobin of

e SR %ﬂ.lﬂz;ﬁ@yépafzw%w@?: o1
0. 1509 g, MARNE t

(9,150 5 GISEF B pphyTHFoks L) \60 AL G RaEat
teﬁperaturm@%rtzbﬁxﬁg *I%@Tré‘a%u%m%@aﬁ?wé@fo&aﬁnbup{m%o Eeiiryi,'er Bt ﬁ%h' led in

an ice bath, quenc with 1o saturated NHACI, "and conc

vacuum ThenehRg 4t 50 0Q 656 HUFh¥Reuchisrewheehillvd iﬂhd‘i@é)oé?tﬁ WhLhACiE W th
Et OAc. The conbined organic |ayers were dried with Ng , filtered, and

concentiVat @@nmm@Nmab @amcom:egatreﬁed unfhes vaewim.e dhp resulig regidaowas teated36. 694 .

5l bﬁnc{ IZ i m%@ c-l[: %W%@Qﬁ%w\%dégfé%bl Oé?%%e&f\tﬁg’igf& ied Wih) .t ane

rom de FO'N/I?E Qilfei’é%l Qﬁi‘@d@len@ét@&ﬁﬁﬂ& Qaiiind toNREIdItHe &H@R pPodict (1 265 g,

1-azabicyclo 2] ocf - 4- yl [ bi s(4- et hyl phenyl )] net hanol (0. 0618 g, 0.192

mol ) and FHF6NTRMSh/ZAMAYHH") Rt (1.90 min).

15 4-(hydroxy{bis[3-(methyloxy)phenyl] Jmethyl)-1-[ 3-(phenvioxyipropyl]-1-
azoniabicvclo[2.2.2]octane bromide

Following the general procedure outlined in Example 3, 1-azabicyclo[2.2.2]oct-4-
y1(di-2-naphthalenyl)methanol (0.0547 g, 0.139 mmol) and 3-bromopropy! phényl
ether (0.0329 mL, 0.209 mmol) in 2 CH3CN / 3 CHCI, (4.0 mL) were reacted to give

20 the desired product (0.0268 g, 31.7%). EI-MS m/z 528(M") Rt (2.88 min).

Example 65: Preparation of 4-[hydroxy(di-2-naphthalenyl)methylj-1-{2-
[(phenylmethyl)oxy]ethyl}-1-azoniabicyclo[2.2.2]octane bromide.

25  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 romol) and 2-bromoethyl
phenylmethyl ether (0.0384 mL, 0.243 mmol) in 2 CH;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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ether (0.0454 nm_, 0.288 mmol) in 2 CH3CN/ 3 CHC13 (4.0 nlL) were reacted to
give 20 the desired product (0.0427 g, 41.5%. EI-M5 mz 456(M+) Rt (1.99
mn). Exawo wo§3es7ky eparation of PCT/US2005/014386

4- { hydr oxy[ bi s(4- net hyl phenyl )jmethyl)-I-(2-

f (phenyl net hyl ) oxyl et hyI ) -1 -azoni abi cycl o[ 2. 2. 21 oct ane brom de. 25

Fol | owi ng tExauwple&6a | Prepanatienred loi3j(2-daerophenybaxylprepyl}-4-

L oot v R AR gl (0 0525 5, 0,26

CH3CN / 3 CHO 3 (4.0 nL) were reacted to give the desired product (0.0465
g, 53.1 %. El-M niz 456(M Rt (2.09 min). 30 44 WO 2005/ 104745
PCT/ 13S2005-broamas gnyl athezpar at i on of

(oheny! 80} &%@W@@bﬁ%ﬁw@ (0pAp 15 Fias8 oty imgetppitefe (4 mL) was

b | & A | 1 b | (ot
A e A L

chill ed dowmmopl). Theeragtide mixiure Eamgﬂne@faz&ﬁ aytthen porwentrated an@erzva@amboxyl ate

i ure ar e Hniibisy® s tekigd Wb R (fimfl e PR P BB oom
t enperat ur Q"h’éﬂﬁ' adi@ra ehRad &%@dﬂ(ﬁ@h%@h&&ﬁﬁ&a&r aﬁb@oﬁ@ﬁﬁmeamm&@ﬁraeﬁuﬂxl ed in

an ice bath, quenched with 1o saturate and concentrated under

vacuum10Thé hegesitug was taken wpin RMSQ mechpusified it prepaaonn HPEL (withoutTHAY h

Et OAc. The ,conbi.ne C 4 filtered, and
concentr at ggaygg&% %ﬂﬂél{ng @)béaggt éﬁ%ﬁ ﬁfwg?d%%% 265 g, 77.3%.
El-M5 mz 394(MtH4 Rt (1.90 min). 15 4-(h

dr(oxyfbl s[ 3- rretzh ony phenYl?lrreth I) 1-[3- (Phenvl oxV) propyl1=1-

azoni abi cyd:F-A LA vy epreandoXyyn -4 i pUmelnvi/al- procedure outlined
i n Exanpl e 3b 11 azabij y L 2] ogt - 4- yI (d| 2- napht hal enyl ) et hanol
(0.0547 g, =%- ropyl phenyl ether (0.0329 ni, 0.209
Mol ) 1§ 2 fotidthhglie Gelickal ﬁrﬂcéﬁu?@&uﬂ&ﬁé@lnrmlﬂ@ 3! P-agABi&yclof2.2.2]oct-4-

yl(diphenyl)methanol {0.0282 g, 0.0960 mmol) and 3-bromopropy] 2-fluorophenyl
ether (0.0274 g, 0.118 mmol) in 2 CH3;CN / 3 CHCI, (4.0 mL) were reacted to give the

desired product (0.0345 g, 68.3%). EI-MS m/z 446(M") Rt (1.96 min).

20 Example 67: Preparation of 1-{3-[(3-fluorophenyl)oxy]propyl}-4-
[hydroxy(diphenyl)methyl]-1-azoniabicyclo[2.2.2]octane bromide.

( 3-bromopropyl 3-fluorophenyl ether

To a solution of 3-fluorophenol (0.040 mL, 0.448 mmol) in acetonitrile (4 mL) was

25  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)

30  to give the title compound (0.0137 g, 13.2%). EI-MS Rt (2.28 min).
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20 the desired product (0.0268 g, 31.7%. EI-M5 mlz 528(M Rt (2.88 mn).
Exanpl e 65: Preparation of 4-[hydroxy(di-2-naphthal enyl)nethyl]-1-{2- hen
Imeth t o oni abic clo [2.2.2] oct ane brom de. t he
gener al ?@6@8%}0]4 ‘gstzjtl ined in Exanple 3, |-azabicyclof2. %Fg%ﬂ 59&{'4&%

yl (di - 2- napht hal enyl ) met hanol (0. 063 79, 0.162 rrrml) and 2- br onvet hyl
phenyl et hyl-/@isequdrdpRayBéxiforosh I Bh Y dibherdl) oieh

were reacted to glve the desfreo_
528(M+) Rt IQLCY A0, % :

Preparatio 1 "

[ hyg roxy( d:.Tp(ﬁj H@P é %le[é?%ﬁ - a%‘%?a%é 1@@&%“@5 %]}g f:if%azﬁlémgdogn % ‘%]OCM'

3- br onopr opy{dipldnyDieEack{0.G3TeY, 00469 ndnslPhat 3-@forAéprdpfll MAusPIRe! (0. 040
m., 0.448 %I |?1’gaceton|¢tr| I e%v sSD added 1, %r gl?br om)p?opane (0.450

nL, 4.43 mmisher (ﬂ&ﬂ%ae@%%mgmwﬂ)z@ﬁ /§,CIGCE (4.0 mbbwpre rensied ioagive tha
mxture was stirred for 24h and .t hen_concentrated under vacuum The

resul ting réssirediprogast OH40 @53l va) FEMY W?rﬂ‘?f;(%"a Ré%2.PastiBy with DCM (8 nl).

The organic |ayer was dried through a phase separator and concentrated under
vacuum 10 The residue was taken up in DMSO and purified by preparatory HPLC

(Wi thout TFEgam h it 3 \/Erelphﬁatioﬂ b1~ I[(ﬂcﬂmﬂ'oﬁﬂe o4y fproppl}afy . El-MS Rt (2. 24
mn). K 1-[3- uoroyhenvl ) oxv yI 3-4- [ hydr oxv(di ahenyl ) net hy
azoni abi cvclly rmdmb@eﬁamthyrlbhaa@me %P[W tanedbrgrride.al procedure

outlineg in Exanple 3, 1-azabicyclo[2.2.2]oct-4- yl(diphenyl)nethanol
(0.0282 g, 0.0960 mmol ) and 3-bronopropyl 2-fluorophenyl ether (0.0274 g,

0.118 mmol )3—5%&0;%%@&05}1@;;&@0 m.) were reacted to give the desired
product (0. 0345 . n} 20 Exanple 67:

-V Mz 446(M4) Rt (1.96 mi
Pf epar at i onT®f thlFQ‘l pf é‘ﬁ‘ﬁ%@ﬂéﬂ@ﬁ%@-é@%@}l@) ip-acetonitrile (4 mL) was
added 1,3-dibromopropane (0.520 mL, 5.12 mmol) followed by Cs,CO; (0.252 g, 0.774
mmol). The reaction mixture was stirred for 24 h and then concentrated under vacuum.
15 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 (0.0173 g, 14.7%). EI-MS Rt (2.25 min).

20 1-{3-f(4-fluorophenyl)oxy]propyi}-4-[hydroxy(diphenyl)methyi]-1-

azoniabicyclo[2.2.2]octane bromide

Following the general procedure outlined in Example 3, 1-azabicyclof2.2.2]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 CH;CN / 3 CHC, (4.0 mL) were reacted to give the

25  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-
[bydrexy(diphenyl)methyl]-1-azoniabicyclo{2.2.2]}octane bromide.

30  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;COj3 (0.172 g, 0.529
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(hydroxy(di phenyl ) net hyl ] - 1-azoni abi cycl o[ 2. 2. 2] oct ane br om de.
3-bronopropyl 3-fluorophenol ether To a solution of 3-fluorophenol (0.040
m., 0.44 in.acetonitrile (4 nmL) was 25 added 1, 3-dj ropane
(0. 450 rrﬁ,"ﬁ?.aét%mﬁn%) fol |l owed by Cs2CCB (0.246 g, O. 756’%1?#\%0}%)5?"%%&
reaction mxture was stirred for 24 h and then concentrated under vacuum

The resul timnghl). EFhetiggctivasmixheatwed stiirtd fori2Ph(#hdthen comdesixdtedotided vaduiuth, DCM (8
m.). The organic |ayer was dried throug&h a phase separatqr _and concentrated

under vacubpg resylfiag resique s ipatadawidh Ho@ (¢ mipwsdextacted, mithiEMd mklepar at or y

HPLC (with i it v El - M5
R (2 25w oreallsto il Aol Dbl Pl s RRRR A oetiilehuef vt o

| r ) OXy7pr DRy iekidte by tikex ipdh MMsmlahﬂ@hhﬂchbﬂpr%ia@nb%g}mml (WitRod/TANE

brom de Followi ng the general procedure outlined in Exanple 3,

1 azabi Ty clogiee theitiscompouyd (Va7 5%: IEINdS RI2O93mny, 0. 0467 mmol ) and
3-bronopropyl 3-fluorophenyl 5 ether (0.0137 g, 0.0588 nunol) in 2 CH3CN/ 3
CHC13 (4.0 nL) were reacted to give the desired product (0.0130 g, 53.19%.

El - VB i z ﬁ-ﬁ&%}g;ﬁh%&%;&}%- rPyD)-4- Ao BiphiyDiegRA | 0N Of
1-{3-[(4-f_uoro enyl’) oxy prp [-4-

[ hydr oxy ( dezeinéadidyeiof?. B\A]betgnabromiidbi cycl o[ 2. 2. 2] oct ane bronmide. 10

3-brononro 4.-f|uor'nh n I t her .To.a 5ol utj of 4-flu engl (0.0567
o 07506, mhsiqwing BB PraceEig Puinsd i Sartileck; 192zgbigseo L SR e (0. 200
m., 5. nm p (?]‘433% . R | i on
m xt ur iﬂzwas s1 ll‘%@d for 02%0' a@flﬁgr{&%ﬂ%ﬁ%t@ rbgglgkgymeﬂrmr\?gg%gﬁ&g% The
resul ting ((e&568ug 0vidé mmehtied CHION H2 OHCL, (1.0 md)dvers teaatetaad givietthe DCM (8 nl) .
The organic |layer was dried through a phase separator and concentrated under
vacuum  Tdesired prafivet (R0610 2k 30.6%9. B A0HMP) Rt(2.8d oip).pr epar at ory HPLC
(without TFA) to give the title conmpound (0.0173 g, 14.7%. EI-MS Rt (2.25
mn). 20 1 -13-[(4 fluorophenvl)oxvl prropyl)-4-[ hydroxy(di nhenvl) et hyl |- 1-
Example 70: Preparation of 1-[3-(4-biphenylyloxy)propyl]-4-

15  [hydrexy(diphenyl)methyl]-1-azoniabicyclo[2.2.2]Joctane bromide.

4-biphenylyl 3-bromopropyl ether
To a solution of 4-biphenylol (0.0514 g, 0.302 mmol) in acetonitrile (4 mL) was added
1,3-dibromopropane (0.310 mL, 3.05 mmol) followed by Cs;CO3 (0.154 g, 0.472

20 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 (0.0562 g, 64.0%). EI-MS Rt (2.62 min).

-

25
1-13-(4-biphenylvioxy)propyvl]-4-hyvdroxy(divhenvl)methyl]-1-

azoniagbicyclo[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-bromopropyl ether
30 (0.0562 g, 0.194 mmol) in 2 CH;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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azoni abi cvcl of 2. 2. 2]l oct ane brom de Foll owi ng the general procedure outlined
I n Exanpl e 3, 1-azabicyclo[2.2.2]oct-4- yl(di phenyl)nethanol (0.0182 g,

0. 0621 bronDpropyI 4-fl uorophenyl ether (0. 0742 nmmol )
in 2 Cl—lg&lo)m@%ﬁ 0 nL) were reacted to give the 2‘8;%@% ?%‘84% oduct
(0.0143 g, 43.79%. EI-MS mz 446(M Rt (1.96 mn). Exanple 69: Preparation

of 1-[3-(3-BiRh I a - -
[ hydr oxy(diphe 1§[|37y7| %t%ﬁfyl%@rﬁ |d€?/ (dtphenyl%ﬁneg;[yé]nle %r[gsm de. 30

3- bi pheny| yit®phewylpgxydgropylthezoniabiaycdof2.2.2 jontame Wobiighenyl ol (0. 0574 g,
0.337 mmol ) in acetonitrile (4 nL) was added 1, 3-di bronopropane (0.340 ni,
3.35 mmol) followed by Cs2CO3 (0.172 g, 0.529 47 WO 2005/ 104745

PCTI US200514) %roﬂ@ﬂrtm&%ﬂ&ﬁ gtion mxture was stirred for 24 h and then
concentrat ed undeér vacuum € resulting residue was treated with H2O (4
mL) and sextTme taldtion 653 -Diphenoti(§.0689T g,ef) 49 5g@nmiat) ﬂnauﬁehonmab (dmldwashaddedyh a

NGO, and pub+ HaamBprogRn s S Lb epdl folsotecdo:CBs (4R SO THE 1116 "

d h
fgggfrh I(hv r \;I?llgi ‘(?"3‘ ?1%?57 -édgf?g%?a |cyc+1 %‘gceéﬁgt?g@tﬂgﬁed ‘%Lgl)rl(nyde
Fol | owi ng tTee Igaﬂ'en@iesmuemlmatedmth Hgol (4 mIfpaadpkieacted with DCM (8§ mL).

1- azabi cycl Q[ 2. 2. 2] oct - 4- | (di phenyl ) net hanol (0.0433 - 0 148 rrm)l) and
3 bt pheny | yITCRTEHERGRPE S dReHouehG, BB g6 Ed ARG alcH \ad oRim. 3

1 v rits SRR gy afAREE RIS ahf i 5P, SRR HPIC RS Traf®. O

1-[ 3- (4- bi ploguiwd the cixly rpmpoyid (04786 g, 56 6%). EI-MS Rt (2.20 min).

[ hydr oxy(di phenyl) et hyl f 1- azoni abi cycl o[ 2. 2. 2] oct ane br omi de.
4(b|phenylyl3 br onopr opvl ether To a solutlon of 4-bi phenylol (0.0514 g,

0. 302 mml)l et.ani 11l € f @as. added ., 13- J}?“')m)propane (0.310 nmi,
3.05 mmol) ] we ' o-mror )~ The reaction mxture

was stirr edazbﬁfabajbloaml zlmecb}amt r at ed under vacuum
15 Following the general procedure outlined in Example 3, 1-azabicyclo{2.2.2]Joct-4-

yl(diphenyl)methanol (0.0608 g, 0.207 mmol) and 3-bromopropy! 3-nitrophenyl ether
(0.0730 g, 0.281 mmol) in 2 CH3CN / 3 CHCI, (4.0 mL) were reacted to give the

desired product (0.0942 g, 82.2%). EI-MS m/z 474(M") Rt (2.04 min).

20 Example 72: Preparation of 4-[hydroxy(diphenyl)methyl}-1-{3-[(2-
methylphenyl)oxy]propyl}-1-azoniabicyelo[2.2.2]octane bromide.

{ 3-bromopropyl 2-methylphenyl ether

To a solution of 2-methylphenol (0.0954 g, 0.924 mmol) in acetonitrile (4 mL) was

25  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 vnder vacuum,
The residue was taken up in DMSO and purified by preparatory HPLC (without TFA)

30  to give the title compound (0.0934 g, 44.1%). EI-MS Rt (2.45 min).
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The resulting residue was treated with H2O (4 nlL) and extracted with DCM (8
m.). The organic |ayer was dried through a phase separator and concentrated
under va resi due was taken up in DMBO and purifd aratory
HPLC (w Mg}%oq@%ﬁs to give the title conmpound (0.0562 gﬂdﬁgszg@oqgﬁﬁl\/s Rt
(2.62 mn). 25 1-(3-(4-bi phenyl vl oxv) propyl1l-4- droxp(di phenvl)nethvll-1-
azoni abi cyci- o LA Iiantisy aspppial]-procedure outlined

i n Exanpl e T - DI Cy met hanol (0.0437 g,
0. 144 mmol )gzeniebicyblofhd 30 (0.0562 g, 0.194 nmol)

y
in 2 CH3CN CHC13 (4. re reacted.to gjve,the, desi roguct
(0. 0655 g, l%‘él.%gﬁﬁgeﬁ%%%c\é@ﬁﬁ#@“ﬁa ‘ftdg.x%gtﬁﬁ)l.‘ RSN S R R s
PCT/ US2005/ éd&ﬁ&fh 1) EetERbE(0/044 77, ON3R &hrh N afd 3-bromopropyl 2-methylphenyl
4-[hydroxy(%ip engl)) met hylﬁ-l-{g[ 3- ) Propy P 'y
ni t r opheny| §thsry(P 903 gl §.407 maoel) ib2 SFHLCH] /B CHEL, @l mhe Werereaded tagive theopr opy |
3-nitrophenyl ether 5 To a solution_of 3-nitrophenol (0.0689 g, 0.495 mmol)
i n acet oni t4asired pepduet (086 6 d64%)1 EE-MS b €200m5op nl, 3.05 nmmol)
foll owed by Cs2CO3 (0.244 g, 0.748 nmmol). The reaction mxture was stirred
for 24h and then concentrated under vacuum The resulting residue was

treated w thxiigple(78: reparsticKsf ﬁ@-ﬂ@-(ﬂiétﬂylm(%h@ié&l]ongBﬁaﬁl)gﬁnI c |ayer
was dried through a phase separat or and concentrated undér vacuum 10 The
resi due was[hydrexy(diphenypnethydlxt-agomiabicgclof2.BloetanechromideiPLC (wi t hout TFA)
to give the title conmpound (0.0730 g, 56.6% . EI-MS Rt (2.20 min). 4-

] hvdroxUJ( di phenyl ) net hyl I -1 -U(3-nitrophenvl)oxyl propyl)-1-

azoni abi cycho(RrmdndipPst A8y DNV dmikml | owi ng the general procedure
outlined in Exanpl e 3, 1-azabrcyclo[Z. 2. 2] oct-4- yl (di phenyl) et hanol

(0.0608 g, To2eglutiombf 3{digttzddminopbenyly(0.0304h 1 ¢.6phmmyd]) intdeetonitils. (9 780 g,
0.281 mml ) _in CN,/ 3 CHC13 ) re reacted,to qi desired
product (0. &% %%}3@0@1’%@ @@85’%(@1}? lP?fm’(l)zta gWﬁii:W_(%z(\fSa E(wa &
0.961 mmol). The reaction mixture was stirred for 24h and then concentrated under
15  vacuum. The resulting residue was treated with HyO (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 (0.0314 g, 17.4%). EI-MS m/z 286(M-+H")
Rt (1.59 min).

20
1-(3-{[3-(diethylamino)pheny!]oxy}propyl)-4-{hvdroxy(diphenyl)methyl]-1-
azoniabicyclof2. 2. 2]octane bromide

{ 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-
25  diethylaniline (0.0314 g, 0.110 mmol) in 2 CH3CN /3 CHC, (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).
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20 Exanple 72: Preparation of 4-[hydroxy(diphenyl)nmethyl]-I-{3-[(2-

nmet hyl pbenyl ) oxyj propyl } - 1- azoni abi cycl o[ 2. 2. 2] oct ane br om de.

3- br onopr hyi phenvl ether To a solution of 2- 0. 0954
g, 0.924 m%ﬂgs%og?%cetom trile (4 nL) was 25 added 1, 3- r%ﬁnpr!(‘)pgne (1.00
m., 9.85 mmol) followed by Cs2CO3 (0.469 g, 1.44 rrrml) The reaction

mi xture WaSE:ﬁﬁﬁPlEﬂd fFi"iapQ:‘Hlm&erlt-LEE' Jéymﬁehyl)eﬁy]pmsﬂ}-uacuum The

resulting residue was treated wt niL.) and extracted with DCM (8
nm). The dhgﬁmxa(dlnpenyl)mgthal]rleazqmalvwgqlola Mas@nsbpsamsd&ar and concentrat ed
under vacuum The residue was taken up in DMSO and purified by preparatory
HPLC (without TFA) 30 to give the title conmpound (0.0934 g, 44.1% . El-M

Rt (2.45 mmj{3~w9mwogop5fﬂ9&,}6@m/ US2005/ 014386 4- droxy(di phenvl.
met hvl 7- 1- [ (2- et hvl ghenyl oxyJpr op(gl/ 1- azoni abi cycl o(2. 2.2l octane

br oni de 5Fol wqigthm@f yidroRy q@fzwm:lg( 1¢R.g.| 0. fcommeDERasgfppitdle (4 mL)

5~ br onopt oY S5t AR BITEO o 8RR ol oG 0 R B 5

CHC13 (4.0 M3 mhﬁil)? TIRARAGhnlRix@irY Svals BErrediR DUR Un@ HRHshodnPaRatBder  76. 5% .
El-M5 mz 442( W) (2.17 mn). Exanple 73: Preparation of

1- ( 3- {[ 3- ( cHaewum| afhe mybmnysqiwwqowmd Witk H,O (4 mL) and extracted with DCM

[ hydr oxy(di met h azonj a cl,o[ 2. 2. 2] oct.ane brom

T br oon G5 b St e R i Flyss SUGRHPT G ttcetitated tnder

3- (di et{gy! aEbananPras flsidd ki upqnmsmu)puhﬁemt @@pﬁ%@@ﬂcﬂ) was
added 1, 3-di br onopropane (0.640 ni, 6.30 mol 2CO3 (0.313 g,
0. 961 nmol Ywithhet TEAXki give thiestitlercompasnds (0. 56eg] 7ﬂ(ﬂ%)2£ﬁl"I-MSd{tt(Béﬂ mishcent r at ed
under 15 vacuum The resulting residue was treated with H2O (4 nL) and
ektracted with DCM (8 nL). The organic layer was dried through a phase

separ at or - angh. NS AR ISbYL VO ehfphssas taken up in DVBO
and purifiéd by preparatory HPLC (W thou 0 glve the title conpound
(0.0314 g, axgniabicyclef2. 2/8]avtanedBoyidet+)

15  Following the generz}l procedure outlined in Example 3, 1-azabicyclo[2.2.2]oct-4-
yl(diphenyl)methanol (0.0520 g, 0.177 mmol) and 4-[(3-bromopropyl)oxy]benzonitrile
(0.156 g, 0.652 mmol) in 2 CH3CN / 3 CHCL, (4.0 mL) were reacted to give the desired

product (0.0726 g, 76.8%). EI-MS m/z 453(M") Rt (1.86 min).

20  Example 75: Preparation of 4-[hydroxy(diphenyl)methyl}-1-[2-({]3-
(methyloxy)phenyl]methyl}oxy)ethyl]-1-azoniabicyclo{2.2.2]octane bromide.

{ 2-({[3-(methyloxy)phenyl Jmethyl}oxy)ethanol
Ethylene glycol (0.084 mL, 1.5 mmol) was added to NaH (38 mg, 1.52 mmol, 95% in
25  oil) in THF (3 mL) (caution; exotherm). m-Methoxybenzyl chloride (0.21 mI, 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. H,0 (2 mL) and EtOAc (2 mL) were added, and the layers
30 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 fo
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Rt (1.59 mn). 20 1-(3-([3-(diethylam no)phenyl Loxy,)

propel)-4-[ htidroxy(di phenyl) meths-1- azoni abi cvcl of 2. 2. 27oct ane brom de {
Fol | owi n | procedure outlined in Exanple 3,

1- azabi cyll'o Qggﬂg‘{sgct - 4- yl (di phenyl ) net hanol (0. 0257 FCTHVREYEOAMSI ) and
3-[(3-bromopropyl)oxy]-N,N 25 diethylaniline (0.0314 g, 0.110 nmmol) in 2

CH3CN / 3 Ck : I & ' ' q 0.032.0
0. 63, 00 . e T solbtulTArE g, hapRdif feFghfRIGH B Tt

PCT/ US2005/(206+R6$z) iﬁmi;e 74: Preparation of

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

[ hydroxy(di phenyl ) net hyl ] -1-azoni abi cycl o 2. 2. 2] oct ane br om de.
4-f(3-bromopro, ) I ile j2y.5 To a solution of

4- hydr oxybeARb4H HRRBIOETZEHE acetonitrile (4 ml)  was

added 13- dj o (0.9 ' A0 439 0.
1.35 m"rgl )%%lgﬁ%ggg%gﬁmé%(?%?%%%ﬁst ?F.ggh%moélg%%@%ﬂ?he conélg_% r at eg
under vacusesin-botwed triphehtiphegphingi(A1Emeak.53 ndjuiy] Riaka) iddDOM 42.61)L)aTthe

extracted with DCM (8 nlL). The organic |ayer was dried through a phase
separ at or ARRFUEBYEAS FHFEE é%wemémpwhva&rd&mrﬂqe‘\ selutiem ef wAL3t aken up in DVBO

q ti . ‘ . t q
?8_ 1§gf 'g, ! %%ﬂ@{%@]ﬁe@;ﬁ%@eﬁ] é#)oi 034l 26 BBt DA (1 /sLhe) &Rgmpoun
1-f 3- ((4- c\addedirethy kgaotiyn, Pnd e tesidudlbabhokyédiraiserd) wigh bddilerdal DCM

azoni abi cvcl o 2. 2. 27octane brom de 15 Fql l owi ng the_general procedure

out | i né@ i {1pPahyp| Ehereagtion vegsel yvas srapped i alwminum fpil andsiargd atrelon 0 bi

0. 0520 g, L3 :
0. 52 o) ) e iday RSk g AP REORYL L IRENAR bt e lloh P,
pf oduct (0.1948K6 feactidis: BTM (Haclibn 1), 30%RIOM JhdRanésL(fS6tion D), an@B0%xanpl e 75:
Preparation_of 4-[hydroxy(di phenyl)npethyl]-1-[2- (1%3 :
EtOAc/hexanes (fraction 3D) to give the title compound (160 mg). The product was

characterized by 1H NMR (400 MHz) in CDCl3.

15
4-[hydroxy(diphenyl)methyl]-1-[2-({[3-(methyloxy)phenylmethyl}oxy)ethyl]-I-
azoniabicyelo[2.2.2]Joctane bromide
1-Azabicyclo[2.2.2]oct-4-yl(dipheny)methanol (30 mg, 0.102 mmol) was added to a
solution of 1-{[(2-bromoethyl)oxy]methyl}-3-(methyloxy)benzene (35 mg, 0.143

20 mmol) in2 CH3CN /3 CHCL, (3 mL). 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)
and then MeOH (1 x 1 mL). The product was dried under high vacuum to give the title
compound (7.7 mg, 14%). LC/MS ESI Ry 1.97 min M 458

25 Example 76: Preparation of 1-|2-({[4-(1,1-
dimethylethyl)phenyl]methyl}oxy)ethyl]-4-[hydroxy(diphenyl)methyl}-1-

azoniabicyclof2.2.2]octane bromide.

2-({[4-(1, 1-dimethylethylpherylImethyl}oxy)ethanol
30  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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(et hyl oxy) phenyl ] net hyl ) oxy) et hyl ] - 1- azoni abi cycl o[ 2. 2. 2] oct ane br om de.
2- (113- (et hvl oxy) phenvl | net hyl | oxv) et hanol Et hyl ene gl ycol (0.084 n1_ 1.5

nmol ) wasy NaH (38 ng, 1.52 mmol, 95%in 25 oil)
(cauti on: e%?ﬂwtﬁs. m Met hoxybenzyl chloride (0.21 ni, Pldlgug-%é 1% was added

to the reaction, and the residual m nethoxybenzyl chloride was transferred
to the reachiel) wask@dud tothedsictibgnal thefesidalni-JbrothBun:thih)- 4—5151-@ 0.15 nmmol)

was then added, and the reaction was heated at 60 C for 18 h and then cool ed

to room t ehetalathd)beazeng was transferred i the spastion ke With additignst SHE(denl). and

the | ayers r o act ed
wth E%/ QAc (%%)M 8%1_511?? Qj’g%%ﬂ}qnje&%é)‘lﬁg? %‘i%dba}bfm?g%%%@‘;sag\%f e cor??et;]f rat ed.
The crude preadarcd thegst ot hf TBO @nLpadd BOrae(2ldtMvery dddedgad (e lgyak | i ca)
eluting with 30% Et OAc/ hexanes_at mJmnto 51 WO 2005/104745

PCT/ US2605/%exe segrated via pipritet Theaqaenvs daied wes extragied withEtOAn€l grigallst was

O e

N- br Omsucqsvmmd%%@ g'Hlica} eRin thé fblBGMm 20 mIMehctivhs: APded
resi n-bound triphenyl phosphine (5 uiv, Fluka) in DCM (2.5 n).

The react |Ei@AQ§@X§n¢Sr(ﬁ‘@@n<mS Is%m%ﬁggﬁc&enmsf( ctmsﬁuﬁ and ¥¥puti on of
2-({[3- ( (0)'¢ nol

(15 ) e ORSHREREIRARIOHR 5. 11p 816 R HRF Rompergit 2 it SERY Thdrodtio™ ™
transf [of € The reaction vessel was w apped
in al uﬁ% nu%’v cthPI g'%#gf?gw@owc 3The reaction was filtered PP
through a SPE cartridge (5 g silica) eluting with the followng 10 niL
fractions: DCM (fraction 1), 30% Et OAc/ hexanes (fraction 2), and 50%

Ef OAc/ hexanlegQ—ﬂ;rm:batkaﬂiaﬁfme)hﬂﬂJﬂiﬂﬂhﬁrﬂemﬂeﬁ!hﬂMd (160 ng). The product
was charatgerl zed 1H NVR (400

4- | hydr oxy (N SYHERYP rﬁlypwcsml( (@72% PAg: mebmpqw%émm w3saddedy | | -
azoni abi cv ¢}, i Bord AFHRAGIURBIHAE (510 mg, 1.53 mEquiv, Fluka) in DCM (2.5 mL),

15  and the reaction was stirred at rt for 10 min. A solution of 2-({[4-(1,1-
dimethylethy)phenyljmethyl}oxy)ethanol (160 mg, 0.768 mmol) in DCM (1.5 mL)

was added to the reaction, and the residual alcohol was transferred with additional

DH

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
20 the following 10 mL fractions: DCM (fraction 1), 30% EtOAc/hexanes (fraction 2),

and 50% EtOAc/hexanes (fraction 3) to give the title compound (25 mg, 12%). The

product was characterized by 1H NMR (400 MHz) in CDCls.

1-[2-({{4-(1, ] -dimethylethyl)phenylImethyl}oxy)ethyl])-4- [hydroxy(diphenyl)methyl]-1-
25  azoniabicyclof2.2.2]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 CH3;CN /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

30 1mL). 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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1- Azabi cycl of 2. 2. 2] oct - 4-yl (di phenyl ) net hanol (30 ng, 0.102 nmol) was added
to a solution of 1-{[(2-bronpethyl)oxy]nethyl}-3-(nmethyloxy)benzene (35 ny,
0. 143 20 booshdy74s CH3CN 13 CHC13 (3 nl). The reaction t 60 C
for 96 h. Wﬁ: 5reactlon was concentrated, and the crude ﬁgg@?&&géﬂ%v\ashed
with EtOAc (3 x 1 nL) and then MeOH (1 x 1 nlL). The product was dried under

hi gh vacuunitampleV7d: threphiidtion ofde(@{ihfludrophenyymidd]oxkfethf)-EST RT 1. 97 min
M 458 25 ﬁ;;anpl e 76;: Preparation of 1-[2-

4-(1, 1- )
di met hyl et 9wﬁc}lppﬁuliwpsl’dﬂys-ézwwmmlfl&%zlexwaibgﬁm ) met hyl | - 1-
azoni abi cyclo [2.2.2] octane brom de.
/[14-(1, 1-di met hvl et hvl ) phenvl | net hyl ) oxy) et hanol 30 Et hyl ene gl ycol (0.084

m, 1.5 mmwymw@ﬂoﬁ?&h@@ 1.52 mol, 95%in oi |) in THE (3
m.) . 1-(Brauopmnethy]) (1,1-di rret hyl et hyl nzene_ (0. 28 .5 52 WO
o L ko O hA s TSt st eb e S5t G2 o i, SR e

e raacti O CUREN AP Ch bt opmape (oo R0 ERAL BS e Bd ol )

was then adsaladi tocthe réabﬁoii,eamdtth@fesmal 1he;a@mdmaﬂ1y§04-ﬁu6ﬂfbenzbﬁe waand then rt
for 4 h. H20 (2 nL) and Et OAc were added, and the | ayers 5 were
separ at ed \H@S%Uﬁéttq te Wm&dﬂ]@o‘ﬂﬁh F%@?nﬂkﬂ%me@tmhbt@l)m el x 1

)20 GVt QLA L SIS NBER o BTSS! Y g HR 6495, D1 0duct

was purifie cartri ovmng 10

nL fracti o rrszo 054.) ﬁﬁ@@ﬂ@@ﬂﬂ? weke addetl 00l the &)yers&%ﬁe Béfabaed e

(fractions 3,4), and 50% EtOAc/hexanes (fractions 5,6) to give t etltle
conpou nd (3H aqyeouslayey wasrfrétrp@tgdmfb EfQAGAS xdhmLahcnd the eambiped erganR (400

L1 ey AT M My kALY e

added to rsﬂﬁdameﬂ&ﬁﬂ%%mrth@ E&ﬂmd:ﬂgdsam ﬂ@ct{o'ﬁmom EtOAS ey (ﬂacnﬁhyka) in DCM

(2.5 nL), 15 and the reaction was stirred at it for 10 mn. A solution of

2- ({[ 4- ( 1, D08 Kt Ag/hestangs (insionI3).aad 1514 BibAcberanes (fraction fto giverths tin ol ) i n
DCM (L. 15 m_c:)ompound (122 mg, 48%). The product was characterized by {H NMR (400 MHz) in
CDCl;3.

1-{{(2-bromoethyl)oxy]methyl}-4-fluorobenzene
A solution of N-bromosuccinimide (272 mg, 1.53 mmeol) in DCM (2.5 ml) was added
20 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-
fluorophenyl)methyl]oxy}ethanol (122 mg, 0.717 mmol) in DCM (1.5 mL) was added
{ to the reaction, 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
25  reaction was filtered through a SPE cartridge (5 g silica) eluting with the following 10
mL fractions: DCM (fraction 1), 30% EtQAc/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 CDCl3.
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was added to the reaction, and the residual alcohol was transferred with
additional DCM (1.5 nL). The reaction vial was capped, wapped in alum num

foil, andW?)Ei' it for 20 h. The reaction was filte rough a SPE
cartridge “ég’g“gh ca) eluting with 20 the follow ng 10 ‘?éie/%%?@-‘t’?% § DCM
(fraction 1), 30% Et OAC/ hexanes (f raction 2) and 50% Et OAc/ hexanes

characterized b _ _
1-(2-(f[4- (@eeon e/ met hyl )oxv) et hyl | - 4-f hvdr oxy(di ohenvl ) ne

EL % Zib |1c y (2: I510 ?‘%&gl %li%@“f%]%?.% d F@W@ﬁ@?‘ﬂ%‘ﬁ%&?&f& 'in§00 rlng)z rrgnqlb yaﬁﬁ%c}e}i 0&s added

to a sol utsoamfoﬂ {1 Brohisumatonyla iy mﬂ%beﬁeﬁa@@ 'R dB/ingidiyh) benzene
(25 ng, 0.1 m.), and the reaction was heated

at 60 C5for2: @@HsﬁJNﬂﬁHélls Easl), @nd\ﬂaesrec@imemsrmwd at 66 8C o9 h.udbe padiihnct was

washed wi th_ Et CAc 3 X, 30 Th roduct vacuumto
gi ve the tiVFoREsRELY &de}del 9§ £WW%G§W\£E¥§§%§%€ -48%¥ 53 WO
2005/ 10474 I f o

MR ]ﬁlrrﬁg??&g gﬁgggﬁ? ?}‘éﬁy hga)(&;g?%tts g% thg)ﬁﬁé)a&ﬁf)blﬁﬂ O'mg, 16%). LC/MS
[hydroxy(dllﬁﬁidhyl $9fmm\}~{l"]4416 azoni abi cycl o[ 2. 2. 2] oct ane brom de 2-{[ (4 fl uor

phenyl )net hvl jox | ethanol 5 Ethylene glycol (0.084 nL, 1.5 mmol) was added
to NaH (38 ng, 1.52 mol, 95%in oil) in THE (3 nl).

1- ( Br onyret pvdmhiplé-78t U & ﬁmﬁi lf}nﬁﬁ! to the

reaction, W‘T%F?ie gﬂiﬁf%?g‘rlo%oﬁg‘t EHHJPFP uor obenhz %&ﬂggdl transferred
to the readhydmmmphmylbmedlyl]tlmlaﬂibﬁl()[JZ 22]pctapBbyrdhiid¢.55 ny, 0.15 mmol)
was added, and the reaction was heated at 60 C for 18 h and then rt for 4 h.

to H2O (2 mL) and EtOAc (2 nmlL) were added, and the |ayers were separated via
pipette.  TherAGHRRMhehdYREHBoIShEARgted with EtOAc (1 x | nl), and the

conbi ned organi c ayers were concentrated. The crude product was purified
on a SPE caﬁﬁlylnedggly(:a(@%élml,chj nehal) wag addetito Nadl (38Ithgii. 5iymb@lA5% imact i ons:

B SRR ) b e S O P 7
to the reaction, and the residual 1-(bromomethyl)-4-chlorobenzene 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

20 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 (S g silica) eluting
with the following 10 mL fractions: 30% EtOAc/hexanes (fractions 1,2), 50%
( EtOAc/hexanes (fraction 3), and 75% EtOAc/hexanes (fract?on 4) to give the title

compound (129 mg, 46%). The product was characterized by 1H NMR (400 MHz) in
25 CDCl3.

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),
30  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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15 conpound (122 ng, 48% . The product was characterized by 1 H NVR (400
MHz) in CDCl3. f(2-bronoethvl)oxvjnethyl)-4-1uorobenzene A solution of

N- br onmosuggi nj i 272 mg, 1.53 mmol) in DCM (2.5 nL) was added 20 to
resi n- bou&ﬁb?%@ﬂﬁ’gﬁél phosphi ne (510 mg, 1.53 mEquiv, FI uRST/USRIOSOMIBR 5 ni),
and the reaction was stirred at rt for 10 mn. A solution of 2-{ [(4-

f 1 uor ophenyfhereadionl e RLdasRR, wiid i alufhifek oMY stifte@@Me fok.28 HTiThonas

added to the reactign, and the residual alcohol was transferred with

addi ti onal ERHopwas fitered thiyghacHi casidge 45 gwilicay elppeg withibgiodlgwing H) uni num

Z;‘;H i doe cab SeEfioft O Gacitn D ACRON AR TR0 o) SR8 one “Bow T
(17action 3) (0 Grve. the trie conpound (307 m, H85- The product  nae

char act ar i zharabierizéd DIVRH(NOIR (400)MHp) GEIGl3. 54 WO 20051104745

PCT/ US2005/ 014386 1-(2-fl-*fl uorophenvl) nmet w7oxvj et hyl L4-[h

droxy(di phenyl )nmethylj 1 azoniabi cycl o(2.2.27octane brom de

1- Azabi cycl}o 2.2.2)oct-4-y] (di phenyl ) et hanql (dQ ng,. 0. 102 mmol) was added
to a sol ut ~fani [ £4-CP PL BE) DX f-‘é.."na?"_.& DI ""’a dne (33 ny,

0. 143 mol ),k [.% EZCQQ% (8 m), and the reaction was heated at 60 C
for 96 h. 39‘“5‘ TP 1ok m"n"r ated, and the crude product was washed
wi th Et OAc {-Azabityokb[PR.2 Toet-4-yt(dipheny wasthatiol €30 mgded 0D imholyeasiaddeticdo gi ve t he
title conpoupd, (9.ng, 16% . LCINS . ES] .89 . mn Mt 446 10 Exanple 78:

Pr epar atli o rﬁogﬁ‘og-oﬁfﬂ@'&@?ﬂ%ﬁ@ﬁﬁ%@ﬂﬁh&ﬂ?@%@ﬁ {16 mg, 0-?43 mmol) in

[ hydr oxy(di bW? | 4o hahl . | ), d .

2-(f]j 4-chl oir?%g)x%ny %@%@l%gtéﬁgntﬁoq}e&é@h%n%a%d%g?ﬂ%@’foégﬁjh.n@e T ol )
wds added twasNahcéitfitady and the2rindedrod@b %as washedowith Et@ATKEX (3nk). ) The

1- (Brononet hyl)-4-chl.orobenzene (310 ng, 1.5 nnmol) was, added to the
reaction, dWeduchyas F@Hﬁ‘fﬁfﬁué{b\'a&ﬁbﬁéﬁ) givejthatite coppemdAd id maS2¥anst er r ed

to LC/MS ESI R 2.09 min M* 462
15

Example 79: Preparation of 1-(2-{[(4-bromophenyl)methyl]oxy}ethyl)-4-
[hydroxy(diphenyDmethyl]-1-azoniabicyclo[2.2.2]octane bromide.

2-{[(4-bromophenyl)methylJoxy}ethanol
20  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-Bromo-4-(bromomethyl)benzene (370 mg, 1.5 mmol}) was added

. to the reaction, and the residual 1-bromo-4-(bromomethyl)benzene was transferred to
( the reaction tube with additional THF (1 mL). (Bu)4NI (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)
25 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

30  compound (139 mg, 40%). The product was characterized by 1H NMR (400 MHz) in
CDCl3.
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the reaction tube with additional THE (1 niL). (Bu)4Nl (55 ng, 0.15 nmol) was
then added, and the reaction was heated at 60 C for 18 h and then rt for 4

h. H20 (2 tOAc (2 nL) were added, and the | ayers were separat
vi a pi pet P‘g.}go?ﬂz&gﬂieous 20 | ayer was extracted with Et @ET’P§2°95/9145{
the conbi ned organic |ayers were concentrated. The crude product was

purified on_grops OBt BroHReHy Doy ol iyBBinBhaiting Wi th the followi ng 10 ni
fractions: 30% Et OAc/ hexanes (fractions 1,7), 50% EtOAc/hexanes (fraction

3), and 75% Evlgden n:éNdnemOQuqcaumldﬂ{H; mgoléﬁwnolaen DiC’cM@ Senlppvesrdded 29 ny,

??;/() br Ingeﬁhg%')ﬁﬁﬁ#ﬁmﬂ?gﬂy ei%@ﬁew E’Eé’b‘ H?BQ-NEE)O%tm ni ni de

(272 my, 1.5d Mh&udxf‘wm&rfe% a%rma} 18%in, aﬁ%mtloh%fae 4- bound
tri phenyl phosphi ne (5 ng, 1.53 nEquiv, ka) in (2.5 m), 30 and the

reacti of wdxombplnangﬂnmth)dloxykmhml (139.mg Q;@O hmrrmﬂ\) infDCM] (1(4ml) was added

addeq 1o, HhAPR Ao Hedetiel lsoRolRHs hncloms iktedebiemel DML Rty

addi ti onal ﬁfé’%&c%xoﬁv‘i%l)wdaslcﬁ W}%} ﬁ@‘x‘é&%ﬁ@@ﬁﬁ@&éﬁﬁmzﬁh‘? T&ac“on

vial was capped, w appe and st’irred at it for . The
reacti on wasadtiohtveasddterds thumgigha SHEcamrcme I(ﬁigesll(CE) cfuting th)th@afqlllmmgg w th the

fzfllgﬁ“dn%olo TR M e 1 G pass Ghactish T4 A8 o (06,
o (/()2l { ITi(ai %%h%l %ﬁ:ﬂ?@g@ ?ﬁ%‘?ﬁﬁﬂ?ﬁ%ﬁ‘h"’“@ﬁ ?’%)ph?r?\zﬂ j b Drddct s

azoni abi cycdhgfadtedized B T ANEMR @W)Q@Hz%m CDCl3.
1- Azabi cycl o[ 2. 2. 2] oct - 4-yl (di phenyl’) net hanol (30 ng, 0.102 nmol) was added

t6 a to solution of 1-{[(2-bronoethyl)oxy]nethyl}-4-chlorobenzene (36 ng,
0.143 mmol ) in 2:3 CH3CN CHCl 3 (3 m.), and the reactlon was heated at 60 C
for 96 h. E2-{[éhbromap «m.c:‘ ptiel)-d e hydnoa enylimetil{dduct was washed
wi th Et OAc % J e duc was dried under hi gh vacuum to give the
title conp PYLZ 5 "o

15 —Azablcyclo [2.2 2]oct—4—yl(d1phenyl)methanol (30 mg, 0.102 mmol) was added to a
solution of 1-bromo-4-{[(2-bromoethyl)oxy]jmethyl}benzene (42 mg, 0.143 mmol) in
2:3 CH5;CN/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 (19.4 mg, 32%).
20 LC/MS ESI Ry 2.07 min M* 506

Example 80: Preparation of 1-(2-{[(4-cyanophenyl)methyl}oxy}ethyl)-4-
{ [hydroxy(diphenyl)methyl]-1-azoniabicyclo[2.2.2]octane broemide.

25 4-{{(2-hydroxyethyl)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

30  added, and the reaction was heated at 60 °C for 18 h and then rt for 4 h. HyO (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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LC M5 EST RT 2.09 nin M 462 15 Exanple 79: Preparation of

1- (2-{[ (4- bronophenyl ) net hyl | oxy} et hyl ) - 4-

[ bydr oxy(di t hyl ] - 1-azoni abi cycl o[ 2. 2. 2] oct ane by om de.

1[ (4-bro ‘Eg‘ﬁ‘% %Tfhvl | oxy} et hanol 20 Et hyl ene gl ycol (BCHE32005/0143865 ) )
was added to NaH (38 ng, 1.52 mmol, 95%in oil) in THE (3 nl).

1- Br on- 4- (daheenramidh Viheendeaodic? (s prifidd &n BSPE)caridg@dre silici)elithiey

reaction, and the residual 1-brono-4-(brononethyl)benzene was transferred to

t he reacti ovith thedolpwinga@ankt ifesetionst gV EtOMc hexamss) (irptiqmss . Hg30%. 15 mmol ) was

h R0 (2 s (AR A SR IR0RE AR hrocttine ST AT < s Cpar t e
via pi pett EiOMithREnSBactidrP)ab ghsthexile asthpsund OB n? @6%)( Th¥ prodikd wagtnd t he

conbi ned organic |ayers were concentrated. The crude product was purified

on a SPE cahafacigieed by JHNMRCE@D0AMHE) IACD@Ist h the fol lowing 10 nL fractions:
30% Et CAc/ hexanes (fractions 1,2), 50% Et 8%/ hexanes (fraction 3), and 75%

Et OAc/ hexangg/(2-bramdbdthyi)oky [reathelbepzdrigilei t 1 e 30 conpound (139 ng, 40% . The
product was, char actg i.zed by 1H NWR 56 WD 2005/ 104745

00 i CDC13.
P Le2000 4 S0la56n of Nr omesEcPI 2 S8 hos FesgD DR (3 5 Ralbruas 20k ut | on

f Nb HATRg 'gﬁﬁﬁf . ; t

(r)esi n- ngﬁﬁHgﬁu‘g—heny p %é%ﬁ%gp’%}gggﬂ%ﬁ}é)ll% @u‘lﬂéﬁﬁém%g?jl(ﬁ% (2?5
m), and tdnd thematiomwaestirsdd at qefdr 80 mid. Acoluinofd-{[@-sol ution of 2-{[(4 5
br onophenyl ) net hyl ] Bxy} et haqol (139 .5.m) was

0. 60 1), in_ DCM
added o thydroxygtiyDerylmethy }W?@mlgz%ﬁ mgy Q:%%%H]IPG%HSM Wast h

addi ti onal . | ' . (A ral um num
For |+ ana < foyhe lition, shgnd RSkt Punt BifaRRR MARREE A T
clrtridge (@.50mE).| Tieedeaetiont vinlgwis dappéd) evrhpell diviahignihm foil, dndatitded aset f62CM
(fraction 1), 30% Et OAc/ hexanes_ (fraction 2), .and 50% 10 Et OAc/ hexanes
(fraction 3@0 h. oTTef spactionevas filtesed R varfrifgedd gysilicp) gluging aith thea s

following 10 mL fractions: DCM (fraction 1), 30% EtOAc/hexanes (fraction 2), and
15  50% EtOAc/hexanes (fraction 3) to give the title compound (60 mg, 47%). The

product was characterized by 1H NMR (400 MHz) in CDCI3.

1-(2-{[(4-cyanophenyl)methylJoxylethyl)-4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclof2.2.2]octane bromide

20 1-Azabicyclo[2.2.2]oct-4-yl(diphenyl)methanol (30 mg, 0.102 mmol) was added to a
solution of 4-{[(2-bromoethyl)oxy]methyl}benzonitrile (34 mg, 0.143 mmol) in 2:3
CH;CN/CHC; (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 (40 mg, 74%). LC/MS ESI Ry

25 1.82min M 453

Example 81: Preparation of 4-[hydroxy(dipheny)methyl]-1-{2-[(2-
naphthalenylmethyl)oxylethyl}-1-azoniabicyclo[2.2.2)octane bromide.

30  2-[(2-naphthalenvimethyl)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
58




characterized by 1 H NWVR (400 MHz) in CDC13.
1-(2- ([ (4-bronophenvl ) net hyl | oxy}ethy | Z -4-fhydroxy(di phenybnet hyl11-1-

azoni abi ¢ | octane brom de 15
1- Azabi cy%?@gggg%oct-4-yl(di phenyl ) met hanol (30 ng, 0. 1OYUSHEF4#¥s added
to a solution of 1-brono-4-{[(2-bronoethyl)oxy]nethyl}benzene (42 ng, 0.143

mrol ) in 2th8rﬁbﬁ&ﬁ}va@wﬂi&eéiaumgbr@ﬁdmmﬁl)nqﬂﬂmdlm wastrdrefired tathe60 C for 96
h. The reaction was concentrated, and the crude product was washed wth

Et OAc (3 X rfamp.tuhw(i)thg#@é%al T (gnlad(Bmddk (4] 9., 048 semel dagihes the title
om0 .

[ hydr oxy(di @H%@WCFSEHM Werk-added) iafd tiR)ay et ders shaatednga pipeit.dChe &ueous
4-{((2-hydroxvet hvl oxy% met hvl ) benzonitrile Ethylene glycol (0.084 nL, 1.5
mol ) wds davavasexiasted sethifOAr (3 X hid), angsbs rembised prganicipyers werel ) .

4- (B t hyl ot ril 290 1. | d t 0., t-\he tion,
At e e<elkSRREEE Pl ol rSeies e o Re PR = spE e e s b Suob et ' "
reaction t ulgh wetiBlion it 00ABfrabtiBng: 30MBOA Puoxdhbs (EB5t6ms 1,9), 560l ) was

t hen 30 added, and the reaction was heated at 60 C for 18 h'and then rt for

4 h. H20 ( EtRAc/hexaoesHf@pidon 3), md 7iefBOAgdwaanes(tractinn 4)49 grve thetitle separ at ed
via pipette. The aqueous I/a)yer was extracted with EtOAc (1 x I nlL), and the
()

conbi ned oregamiosnd §lHrmegY%e). sthegmodwn syas ghaagerr OBVIB1483HHz) in

concent rat CThe crude product was purified on a SPE cartridge (5 g silica)
eluting”™ w hﬁe followng 10 nL fractions: 10% Et OAc/ hexanes (fractions

1,2), 30% EtOAc/ hexanes (fractions 3,4), 50% Et OAc/ hexanes (fractions 5-7),
and 75% Et OAc/ hexanes (fraction 8) to give the title compound (95 ng, 369%.

Tiie pr oduct2-Yia8-brombahaida®]metkpl JphididdyR (400 MHz) in CDC13.
4-ff(2-bronpethvl| oxv finethyllbenzonitrile A solution of N bronmosuccinin
i de (272 ngd salufien pidtbromesyseimimpded2/2 mead 53 seel) in DCM (2.5 mL) was added

to resin-bound triphenylphosphine (510 mg, 1.53 mEquiv, Fluka) in DCM (2.5 mL),

15 and the reaction was stirred at rt for 10 min. A solution 2-[(2-
naphthalenylmethyl)oxyJethanol (101 mg, 0.499 mmol) in DCM (1.5 mL) was added to
the reaction, 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

20 mL fractions: DCM (fraction 1), 30% EtOAc/hexanes (fraction 2), and 50%
EtOAc/hexanes (fraction 3) to give the title compound (57 mg, 43%). The product was

characterized by 1H NMR (400 MHz) in CDCl3.

4-[hydroxy(diphenyl)methyl]-1-{2-[(2-naphthalenyimethyl)oxy]ethyl}-1-
25  azoniabicyclof2.2.2]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
30 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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to resin-bound triphenyl phosphine (510 ng, 1.53 nEquiv, Fluka) in DCM (2.5
m.), and the reaction was stirred at rt for 10 mn. A solution of 4-{[(2 IO
hydr oxyet hyl } benzonitrile (95 ng, 0.536 nmol) _in DCM (1.5 nlL) was
added to t él"{r?’é’igﬁ%n and the residual al cohol was tranB8FEUSEYSA4EH
additional DCM (1.5 nL). The reaction vial was capped, wapped in alum num
foil, and sEidvhpKd 83t Priephfition2dT 1Q2- (B fluesihieayl)M@thyl) 4brough a SPE
cartridge ( 3 siTica) le)l utin vvi%h{l.iﬁe follogvl)ng fg]dﬁz}%?%%tions: DCM
(fraction lhydepy(dipberayDragthylist-proniebicyelo2)2.2]eptanedramide: OAC/ hexanes
(fraction 3) to give the title conmpound (60 ng, 47% . The product was
characterized by 1H NVR (400 MHz) in CDCL3.

1-(2-([(4- CMWhM@hM) -4-[ hvdr oxy henyl) met h~-1-
azoni abi cvcl 0(2. 2. 270ct ane_brom de 20 .
1- Azabi &ycl@hylene glyeek (04 mi¢ bi7Pmangl) ywes eddadde Natb(4egngol §bmmatnP3%was added

to a solutj.pQn { - noet h yd net.hyl 1 b RYP 3 0. 143
mol ) in 2:9%8 %%3& Oﬂ%&gﬂgéfd}gr?%ﬁegﬁ%ﬁé{gg&@"q’g% C for 96
h. The reaciddedto'e redeflok,emMdtRé RecticiWad At 2040 °CrBHS ahysNas,0VeshEand t h
EtOAc (3 x 1 The product was dried under high vacuumto give the title

n) .
conmpound ( 480y, (27aD) wete@disl,msi tirTlayars wergsepaiatedinia pipstiex Zhe hguegus

P [ f 4-[hyd L di I -0 {2-[(.2- .

napht hal enyPRESHSISRR P PO ACR A ibborpdithd Srbbidid preamie Irordie. 30
2-1(2- ngn ht%@@%ﬂﬁ%ﬁﬂtk@m@tm.amgﬁaﬁad ms%s@g&ﬁﬂd doHed@rhtddl Th-crudem™! )
was added to Nal (38 ngy, 1.52 |, % in i1)"1n THE (3 nL).

2- ( Br ononetiydndh b phatieden 6 3PE datrid kd) eMatsngawilie thet followihg\ ¥ mL
2005/ 104745 PCT/ US2005/ 014386 the r%%?tggig, )and the residual £

23((1 br pmn:etﬁﬂﬁﬁipnﬁéﬁ%’hﬁt@?g@/hzaﬁ?es rastipry 183)1 50% E‘:%C/hfé@@f]ﬂ @rat:timgé), wnd hd )
Feact | on vel REIDAbranss Griction 4T B Ve st e Fiotpd 76,2 D 258 BBt " o
rueous 5 1 el AR b R MR GO0 SRR 8 Pl Bonbi ned

or gani c;5l ayers were

1-{[(2-bromoethyloxy]methyl}-3-fluorobenzene
N-bromosuccinimide (146 mg, 0.820 mmol) was added to resin-bound
triphenylphosphine (274 mg, 0.822 mEquiv, Fluka) and 2-{[(3-
fluorophenyl)methyljoxy}ethanol (70 mg, 0.411 mmol) in DCM (4 mL). The reaction

20  vial was sealed with a Teflon-lined cap, wrapped in aluminum foil, and shaken at t for
17 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 (75 mg, 78%). The

product was characterized by IH NMR (400 MHz) in CDCl3.

25
1-2-{[(3-fluorophenyl)methylJoxy}ethyl)-4-[hydroxy(diphenyl)methyi]-1-
azoniabicyclof2. 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
30 2:3 CH3;CN/CHCI; (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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concentrated. The crude product was purified on a SPE cartridge (5 g silica)
eluting with the following 10 nL fractions: 30% Et QAc/ hexanes (fractions

1,2), 50% anes (fraction 3), and 75% Et OQAc/ hex fraction 4) to
gi ve the Wﬁ“gé%c“g%ound (101 ny, 33% . The product was %ﬁﬁﬁﬁ@?gﬁé@d by 1H
NVR (400 MHz) in 1o CDC13. ( 21[(2-bronoethvl)oxyl net hyl ) napht hal ene A

sol ution ofwith BIOABYRD ML) e froddctWas dhicl BndErligh varulEMo(@vethetille vas added
to resin-bound triphenyl phosphi ne %0 ng, 1.53 nmEquiv, Fluka) in DCM (2.5
m), 15 arfempemd&3QmigeA0%sLEMS B Ratl 93 mimM #80ni n. A sol ution 2-[(2
napht hal enyl net hyl ) oxy] et hanol (101 ng, 0.499 mol) in DCM (1.5 nL) was
added to the reaction, and the residual alcohol was transferred with

addi ti onal §3: Tt ' ' i al um num
BXadvhple ?t Myeparativh ﬁﬁgg%yd@axﬂwhemm@ﬂm L 2MeRRasy 1T

foil, and stirre rt for 20 he Teaction was filtered through a SPE
cartri dde (Bhenylathylenylethylirrgzaniabicyde{2:%2joetamedromideo m. fracti ons: DCM
(fraction 1), 30% Et OAc/ hexanes (fraction 2), and 50% Et OAc/ hexanes
(fraction 3) to give the title conmpound (57 ng, 43% . The product was

characteri ZZ—@(]Wstﬁ%ﬁ]ﬂW&]I@é’tQ_@Wh&ﬂbl CDC13.

4-/ hvdr oxv(di nhenyl’) met hviT-T-T2-(T2-napht hal enyl met hyl ) oxyl et hvl)-1- 25
azoni abi cychetlyticaremmtakeithep pitoluene sultonic acid® H>0 or Bio-Rad SCX resin

1- Azabi cycl . 2. 2]oct-4-yl (dip hanal 0 0..102 was added
to o sof ut hayBi B, S1Hpeiat i o Mo Nek AQAS R RSB R0, 143
mol) i1y 2: 885 HnssiNakd €ihPlehd gedl (0V1dnL.E 85 AARA1), QR tRSTeB@RIORasitin® afytf Or 96

h. The reaction was concentrated, and the crude product was washed with

Et OAc (3 x for fridpys. Thee yepetthnonixsare weas lohded diraetlicontn o $PB cattidge (1 gsiliea)t he
titl d,(48. 1 %. E Ani, NMH478 2005/ 104745
b Uso00s sk iR rlfsghoe b mfirastons % BROASHEE: action? P25

1- (2-{[ (3- f4090 BepARMekarB (fxdtbax ,3}42} 40! SOUELOAc/hexanes (fractions 5,6) to Zglﬁ t(hg

[ hydr oxy(di phenyl ) net hyl ] -1-azoni abi cycl o[ 2. 2. 2] oct ane brom de.
f | uor ophenwvitjesmigydund (3@ 5 magy ¢2%) for both conditions. The product was characterized by

15 1HNMR (400 MHz) in CDCl3.

{1-[(2-bromoethyl)oxy]-1-methylethyl}benzene

N-bromosuccinimide (119 mg, 0.666 mmol) was added to resin-bound

triphenylphosphine (222 mg, 0.666 mEquiv, Fluka) and 2-[(1-methyl-1-

20  phenylethyDoxy]Jethanol (60 mg, 0.333 mmol) in DCM (4 mL). The reaction vial was

sealed with a Teflon-lined cap, wrapped in aluminum foil, and shaken at rt for 17 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 (34 mg, 42%). The product was

25 characterized by 'H NMR (400 MHz) in CDCl3.

4-{hydroxy(diphenyl)methyl]-1-{2-{(I-methyl-1-phenylethyl)oxy]ethyi}-1-

azoniabicyclo[2.2. 2] octane bromide

1-Azabicyclo[2.2.2]oct-4-yl(diphenyl)methanol (41 mg, 0.14 mmol) was added to a
30  solution of {1-[(2-bromoethyl)oxy]-1-methylethyl}benzene (34 mg, 0.14 mmol) in 2:3

CH3CN/CHCl; (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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5 Ethylene glycol (0.1 nL, 1.79 mmol) was added to NaH (46 ng, 1.81 mol,
95%in oil) in THE (5 nm.). 1-(Brononethyl)-3-fluorobenzene (0.22 nL, 1.79
nmol ) was and the reaction was heated at 60 C for 5

t he reaction,
days. H2O“{(29®§§04§§5d Et OAc (2 nL) were added, and the |BGEP204EPWIESepar at ed

via pipette. The aqueous |ayer was extracted with EtOAc (3 x | nL), and the

conmbi ned orEONIcY3 kALY, TRE Eesidie Was MB&niptiA 2T 6EDRAS DNakd plidfied By ML), dri ed
(Na2SO™4), and concentrated. The crude Plroduct was purified on a SPE

cartridge @Esepgrasonyi RBL.C éwithowg R xth giveche title eomnpeprro(l fime, 2A%0t LEHMS 30%

Et OAc/ hexa f ti.o <2), 50% Et OAc/ hexanes (fraction 3), and 75%
Et CAc/ hexaﬁ%@ i@l&ﬂubﬂﬁfgﬁto give the title conpound (76.2 ng, 25% . The

product was characterized by 1H NVR (400 MHz) in CDC13. 15
I -t((2-bronoethvl)oxy | nethyl /-3-fluorobenzene N bronosuccini nude (146 ny,

0. 820 mvol Example§dr dPrepamasionofYefhydroxy(diphenyl)métbyHri-{2 (274 ng, 0.822

mol) | DR RSy M p U BRIy AP AU kBRI o Tt | oh- || ned
cap, wapped in alumnumfoil, and shaken at it for 17 h. The reaction was

filtered through a SPE cartridge (5 g silica) eluting with the follow ng 10
mL fracti oddethB@\A( f dedzabisyclof2.2 2066t-Be ditipleayBmethagdl §¢020 g, 2.068 nunol0%

e e b D 43P} 5 Bl oSBT RL A 8 ki 1
1- (2- ([103- fﬁf%igéagfl%%ﬁtﬁ%ldmgg@wg D162 e O CH N RED Vil T Rab Yided -

azoni abi cvc 2. rom
1- Azabi cyclthg CiaPw2q fited Wit la(stiimirpevay hhdredpped.o Thé eebctipn was Srtediaml Beatsd at added

15 o 0% Bl G B ok AR el o o
orude prodi® WESVRRBIche tE S SRR Fal oo s R PRORG wand T he
collected on a polypropylene tube frit. Excess bromide was removed by washing the
15  crude product with EtOAc (5 x 2 mL) and Hexane (5 x 2 mL). The product was then
dried under vacuum to give the title compound (0.008 g, 23.8%).

Method B: To a solution of 1-azabicyclo[2.2.2]oct-4-yl(diphenyl)methanol (3.30 g,
11.2 mmol) in 2 CH;CN / 3 CHC], (200 mL) was added 2-bromoethyl phenylmethyl

20 ether (2.31 mL, 14.6 mmol). The solution was stirred at 60 °C for 16 h. The reaction
was cooled down to room temperature and concentrated. EtQOAc (200 mL) was added
to the solid, and the mixture was allowed to stir for 1 hour then filtered. The resulting

( 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

25 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 driedina
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) 'H NMR (DMSO-dg) & 7.56 (d, 4H, J=1.2), 7.28 (m, 11H),
30 5.95 (s, 1H), 4.50 (s, 2H), 3.81 (d, 2H, J=4.0), 3.48 (t, 6H, J=7.2), 3.38 (d, 2H, J=4.0),
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with EtOAc (3 x 2 nmL). The product was dried under high vacuumto give the
title corrpound (50 ng, 30%9. LC/Ms ESI RT 1.95 mn M+ 446 Exanple 83:
Prepar at i [Lhydroxy(di phenyl)nethyl]-1-{2-[ (1-nethy).-l-

phenyl et hy oxy 0e"t-"ﬂsyyl }-1-azoni abi cycl o] 2. 2. 2] oct ane br On%‘é’gl_usglﬁsmussﬁ

(1- et hyl -1 -nhenyl et hvl ) oxvl et hanol A catal ytic amount of eitherp-toluene
sul foni ¢ ad.ol {26 oF=78)p HRaderBdbanaysis{CrHnANQH Boel, Iridd ealctlatdnefyfl, AG
SOW X8) was added to ~-nethyl styrene (0.5 ni, 10 3.85 mmol) and et hyl ene

gl ycol (0. 24741273 f@sdpti®Ry, 6.6h&.The reaction was stirred at rt for 5 days.
The reaction m xture was | oaded directly onto a SPE cartridge (10 g silica)
and eluted with the following 10 nL fractions: 10% Et OAc/ hexanes (fractions
1,2), ( 309 {ﬂ]@(@)@gﬁ, f inatdbl t focaMas tions
5,6) to gi \;’gﬁ%%ﬁ title céérﬁplgund é()ggvege ﬁepm%?%?%?m%otﬂ?ﬁécgndl ti or?gﬁfnie'ﬁe
product Swasndxarmple 84 meshodA. 15 1H NMVR (400 M—lz) in CDC13.

-r(2-bronoet hyl ) oxy7 1-nethyl et hvl } benzene N-bronosuccinimde (119 ng, 0.666
nmol ) was added to resin-bound triphenyl phosphine (222 ng, 0.666 nEquiv,

Fl uka) and 2-[(1-nmethyl -1 20 phenyl et hyl)oxy]ethanol (60 nmg, 0.333 mMol) in
DCM (4 nlL). The reaction vial was sealed with a Teflon-1ined cap, wapped
in alumnumfoil, and shaken at it fe reaction was filtered
through a SPE cartridge (5 g sigici) e the following 10 niL
fractions: DCM (fraction 1), 30% Et\QAc/ Yraction 2), and 50%

Et OAc/ hexanes (fraction 3) to geve the e conpound (34 ng, 429 . The
product was 25 characterized by 1H NWR ( WMHz) in CDCL13.

4-f hydr oxv(di phenvl ) nethyl 7-1-f2-[ (1- methy)~<1 phenvlieth |y )or lethyl)-1-
azoni abi cvcl of 2. 2. 2] oct ane br om de

1{Azabi cycl o 2. 2. 2] oct - 4- yl (di phenyl ) net hanol (41 ng, 0.14 rmol) was added
to a 30 solution of {1-[(2-bronoethyl)oxy]-1-nethylethyl}benzene (34 ny,
0.14 nmi®l ) in 2:3 CH3CN CHCI3 (3 m_) Taiﬂdlthe reacti on was- heated at 60 C

for 3 day e tHomr—was—concent rated—under—redu SS th t he
crude produglx ! washed with Ri “ﬁg[ﬂﬂ-’] )

85 3 :;( 384 1.64
86 434 1.97

87 (\) 419 1.51

88 : E 468 2.02
F Q*
F @]
89 ( 463 1.77
Br——<: S;
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61 WO 2005/ 104745 PCT/ US2005/014386 EtOAc (3 x |

m) .

The residue was taken

up in 2.5nm. of DVSO and purified by preparatory HPLC (w thout TFA) to give

5 Exanpl e 84:
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62 WD 2005/ 104745 PCTUS2005/014386 2.01 (t, 6H, J=7.2); Elenental analysis
(C29H34N2Br) C, H, N. cal cul ated, 68.50, 6.74, 2.75; found, 68.28, 6.68,
2.73. The follow ng exanples in Table 1 were prepared according to the
procedur eWsn2005/&345 5 i n Exanple 84 nethod A. OH Rl SrpcrOsXabbwiss Exanpl e
RL M5 [M] R (min) 85384 1.64 86 434 1.97 87 O 419 1.51 O N 88 468

2.02 F F (O-89-~4631—77—Br—63—WO-2005 04 745—PET ’wu:r SHA386——90-4t4 1. 84
o1 F F asd 1.8 F 151 92/ 402 1. 68 3 463 1.8 | Br40% re3
101 _Q__)( 453 1.92
102 \ 416 187
( 103 409 1.60
==
104 : : > 440 3.07
105 - 400 1.55
//@(
106 : % 420 1.90
{
F F
108 j\ | 525 167
©/\0 D\X
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~ 94 452 1.93 F F 95 402 1.55 F 96 F 452 1.97 F 97 418 2.00 98 398
1.72 99 402 1.60 N 64 WO 20051104745 PCTI US2005/ 014386 100 402 1.63 F
101 453 1.92 d C 102 F 416 1.87 103 409 1.60 N 104 440 2.07 105 409
1.55 N 1@ 408ndu7®0 F 107 420 1.78 F F 108 / 0 525 1. BFT/US2005/014386

10

15

109 0, 429 157
N < >
o)
110 420 164
F
F
111 F : 420 167
F

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
CHCl; (1.8 mL) and dispensed directly into a 1 dram vial containing 1-(1 -benzofuran-
2-yD-2-bromoethanone (0.027 g, 0.112 mmol). Added CH3CN (1.2 mL), the vial was
fitted with stirting 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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65 WD 2005/ 104745 PCTI US20051014386 109 O 429 1.57 N 110 420 1.64 F F
111 F 420 1.67 F Exanple 112: Preparation of
1-[2-(1-henzofuran-2-yl)-2-oxoet hyl]-4-

[ hydr oxy (BPPASA# et hyl [ - 1- azoni abi cycl o[ 2. 2. 2] oct ane BEEATRRIS/ 044386

1- azabi cycl o[ 2. 2. 2] oct - 4-yl (di phenyl ) met hanol (0.022 g, 0.075 mmol) was
diluted in CHC13 (1.8 nlL) and dispensed directly into a | dramvi al

cont ai ni ng 1-(1-benzofuran- 2-yl)-2-bronoet hanone (0.027 g, 0.112 mmol).
Added CH3CN (1.2 nl), the vial was fiTable2nith stirring bar and capped. The
reaction Stirred—and heated—at—§{0€C-for—24——160tmagmk e copcenttat ed
under vacum’fagl%}leve a white soli d.ﬁﬁ'hi S resi due was dmmled T%@?g}) and
purified by prgraratory HPLC{without—TFA—to girve the tite—ton -
(0.022 g, p7. . L M5 ESI Ry \n,, Mt 452 The fol |l ow ng «pxaz%g’es in
Tabl e 2 wefe preparkd accordin cedure out]ined 15 in Exanplle
112. OH RL' Sr 66 WD 20051104 CTI US2005/ 014386 | Tabl e 2 EJkarrpI e RIj M5
(MH Rt (mn) 113 N 437 1.96

114 0 441 1.92

115 Cl 525 211

116 488 2.31
117 /\/M 482 2.46

118 0 510 195
( /CﬁLN/\Jr
“ o
119 0 462 2.03
120 0 42 195




114 0 441 1.92 115 C / O525 2.11 C 116/ \ j \ 0 488 2.31 117 0 482
2.46 118 0 510 1.95 C C 119 0 462 2.03 C()-- ~ 120 0 442 1.95 67 WO

2005/ 1047 p 005/014386 121 \ ~0 429 1.33 0O 122 (fN 6
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Abbreviations
5 Ar Argon
DCM Dichloromethane
DMF Dimethylformamide
DMSO Dimethylsulfoxide
EI/BSI Electrospray ionization
10 HPLC High pressure liquid chromatography
1C Liquid chromatography
LDA Lithium Diisopropyl Amide
MS Mass spectrometry
{ NMR Nuclear magnetic resonance
15 Rt Retention time
rt room temperature
SPE Solid phase extraction
TEA Triethylamine
TFA Trifluoroacetic acid
20 THF Tetrahydrofuran
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PCTTUS2005/ 014386 BI OLOG CAL EXAMPLES The inhibitory effects of conpounds
at the M3wNegsh@ahast he present invention are determ nedp®iyuédassdiatdso Ng in
vitro and in vivo functional assays: 5 Analysis of Inhibition of Receptor
Activation by Cal cium Mbilization: Stimulation of mMAChRs expressed on CHO
cell's were anal yzed by nonit or BIQLOGIHGALFEXAMPLESed cal ci um nobi | i zati on
as previously described (H M Sarau et al, 1999. Ml . Pharmacol. 56,
657-663). CHO cells stably expressing M3 mACbRs were 10 plated in 96 well

bl ack wal | / cl ear Theirhiitdey affeqts oftdrepouhds aicthe MNANCHR BPthe prevest indsbionat ed
and replaced with 100 | of load nedia (EMEMwi th Earl's salts, 0.1 %Rl A-
grade BSA (&fegietermbied biyahe folldu)ing smdird aM Bl vive Burmtiohalagsagkhy| ester
fluorescent indicator dye (Fluo-3 AM Ml ecul ar Probes, Eugene, OR) and
incubated 1 hr at 37 C. The dye-containing nedia was then aspirated,

repl aced wi re |ncubat ed
foP 10 m nu%‘l;i ifsﬁ%ﬁ@’%’e‘f Y’\tskg& {%ﬁ@va&gg ﬁbﬁé] c“?tg(rriggﬁgilﬁ%n&ﬁcubat ed for 10
mnutes at 37 C Btimhl#fich ofin ACERYedpdstat ok CHD o) Bl vedre Anal§iddvethonilotthgM

NaCl, 4.6 mMKCl, | mM KH2 PO4,25 mM NaH 003, 1.0 mM CaCl2, 1.1 mM MyCl2,
11 M gl ucogeéeth{vwwaEdESlf(ﬂmnw@Wth@S preytouslyfisserifed (Fu M.Bargu e alg x 10- 5 M

37 'c.” EPE?%:”&Q%"“?’?"%P B8 B0 CHT LI B Lt B 8 TR el T 0
r eader R 05 S5 ik lfm%ar%%wgmg i 198 c‘%‘?‘% LYl xposed to

exci t at | on 488 n froma argon | aser. S were activated
by addi ng Sﬁlsphramﬁ and cepilydedivailh h@0 ofleddmoedih (ENEN with Bidls eatts] 1 R fAsr
c?nt aining 0.1%BSA, at a rate of

. grade BSA (Sigma, St. Lou1s MO), and 4 pM Fluo-3-acetoxymethyl ester fluorescent

El:

indicator dye (Fluo-3 AM, Molecular Probes, Eugene, OR) and incubated 1 hr at 37° C
The dye-containing media was then aspirated, replaced with fresh media (without Fluo-
15 3 AM), and cells were incubated for 10 minutes at 37° C. Cells were then washed 3
times and incubated for 10 minutes at 37° C in 100 pl of assay buffer (0.1% gelatin
(Sigma), 120 mM NaCl, 4.6 mM KCl, 1 mM KHy POy, 25 mM NaH CO3, 1.0 mM

CaCly, 1.1 mM MgCly, 11 mM glucose, 20mM HEPES (pH 7.4)). 50 pl of compound

(1x10-11 — 1x10-5 M final in the assay) was added and the plates were incubated for 10

20  min. at 37° C. Plates were then placed into a fluorescent light intensity plate reader
(FLIPR, Molecular Probes) where the dye loaded cells were exposed to excitation light

( (488 nm) froﬁx a 6 watt argon laser. Cells were activated by adding 50 pl of

acetylcholine (0.1-10 nM final), prepared in buffer containing 0.1% BSA, at a rate of
50 ul/sec. Calcium mobilization, monitored as change in cytosolic calcium

25  concentration, 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.

30
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50 | /sec. Calcium nobilization, nonitored as change in cytosolic calcium 25
concentration, was neasured as change in 566 nmem ssion intensity. The

change in_ _em ssi intensity is directly related to cytosolic cal cium
levels. TH® %Hﬂgfﬁ“g‘gs fluorescence fromall 96 wells is niallprgs/014386

si mul t aneously using a cooled CCD canera. Data points are collected every

second. ThiMeflalcBoNRSindiR8d Br&idhodensiFitiana T&Sfﬁﬂy Wndhrafior B RagbRl SM
software. 30 69 WD 2005/ 104745 PCT/ US2005/ 014386 Met hachol i ne-i nduced

br onchoconst ri ctA¥sway mspenrévensgssdo augthachelinevasdetemringd ngnekee ness to

g
met hachol i L ' [ | I ) CE =6 h
aroup) . BarsiE Lo e S8 el suculn Befme e BRI S OBEon P sl ieise °
Penh), a WwhhiheedpaiRaPesls), & haklehas WeiDstRR 1Bl catrela 5
((:hang)'es ?n ai r\/\(gy%?esi s?glﬁceh?lﬁlat ogfgmﬁp?ngebf%nchiglﬁgﬁgﬁ%mth

rr;at hachdl i rebanges mrigwaygsistance that eequs duving hrosohial efallengmpwithd (0. 003- 10
i.n_50.ql. i cl e (10% DVBO).int Ly (] d th
e R T Ry L L L LRI g
adm ni S”atig% %?vel‘ﬁ%l@ 5109%@3@59)%?&%?%{3%&%% fheh bRied f fi@S€ response

ru anda a e

to a given was 1 erformed, surenents re taken 15 mn

fol | owi ng iplethyshicigapiordhaimber &given amobal ofdimiefolioiviggd digtadainisieitmnni fat i on,
measur ement s, wer e taken anywhere from15 min to 96 hours follow ng in. drug
adni ni st r atism 90k &qrpoteney Eptgrmiaption, Balons responsedo algivenslaug wasqui | i br at e

f 10 min _hef or ' ' h .f ]Iz . M

wer e Hn RGP, b i by b i ERA 1T ERR TR ol s ifitons °2
M nutes. Pervk duisioh of astidici@iihaivalmleNsutéthents Weft ke ddydded fréig Sinfigept i on
of the methacholine aerosol, and continuing for 5 mnutes afterward. Data

f or each nd096 haprsdolewingiad dagrdpiinistraliptby usi ng GraphPad PRI SM sof t war e.

2 i st er e cor st il sHerieh bR EE afiowii e brdle B 1 i Yol 1o
variety of thiigdp 6 dhéchine Pehl filedstirBifient for 5 minutes. Mice were then challenged with an

15  aerosol of methacholine (10 mg/mi) for 2 minutes. Penh was recorded continuously for

7 min starting at the inception of the methacholine aerosol, and continuing for 5
minutes afterward. Data for each mouse were analyzed and plotted by using GraphPad
PRISM software. This experiment allows the determination of duration of activity of
‘the administered compound.

20 The present compounds are useful for freating a variety of indications, including
but not limited to respiratory-tract disorders such as chronic obstructive lung disease,
chronic bronchitis, asthma, chronic respiratory obstruction, pulmonary fibrosis,

( pulmonary emphysema, and allergic rhinitis.

25  Mouscarinic 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 M;, M,, M3, My
and Ms muscarinic acetylcholine receptors. In a 96-well plate, the SPA beads are pre-
incubated mmlrecepmr-contaMg membrane for 30 min at 4 °C. Then 50 mM
30 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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but not limted to respiratory-tract disorders such as chronic obstructive
| ung di sease, chronic bronchitis, asthma, chronic respiratory obstruction,
pul nonary .§.i ' pul nonary enphyserma, and allergic rhinitis. 25

Miuscari ni (‘:&; egg,gé%f!s Radi ol i gand Bi ndi ng Assays Radi ol i gaRET/HSHESA3% udi es
using 0.5 nM[3H] -N-nethyl scopolamne (NM5) in a SPA format is used to

assess bi ndj ng of scarinic tagoni sts,to M, , M3, M and Mo
nuscari ni cﬁiﬁwﬁﬁppﬁgcyéggsﬂﬁf‘g?n Pﬁaq“’é'@p\kﬂ?lf‘i\%lgi't“éfa RigdragBeapoads are

pre- incubated wiidiedwEReMovQ i hiNE nHTRRALS duftfea PibsTCRadds Hiver, Then S50
mM 30 HEPES and the test conpound are added and i ncubated at room

'L g Imr::S r :t gg ;Ra%ﬁhlakiﬂl] gpoéﬁ(?aﬂrg'[rglfmgglacfﬁ atd gm;ﬂ%ﬁdfa} Kret’ghréfcnstpzienm smiutiim.gn d counted
il o et e P YLK e S R 1 v
rar oi gre elsSsol aoSanELRnas i ofofe Py Sip ik R Rodh I b sl
25, krppof Dol 37 iRk oadh B3 o\ b pL&erp Bt nihoiied gssed
atner ont  t 1eoetidise, SRR AR Qe @R i AT sl RGent o

rubbi ng t heottanipiRld appliéA6e Iwiividud striRivep ot PR\OxAMILY Ohfilage fiviis\h dual
strips were cut, approximately 2 cartilage rings in wdth, and suspended
via silk swidtheandsugmended wis stk spheeint léhmgwgmjmm ozgaa baths qegtaiing

Kr ebs- it |ut.i FT03C,.{ - d I t
tr ansdiger RreneeRr P BB Suf SRUREkAL M FaTAC RS oy
MP1OOWS/ Act&aﬁaml@aigemahaﬁ@meagjhéés WerSHeh8Y (RBufdansalipst ens, Col eta, CA,
wow, bi opac.com run on Apple conputers. The tissues were equilibrated

under a r dRIOAW Y Acknwrledge dats agguisitanesysiemeBIOP Afe Sppenpefoleta, CA,

15" nut oo GRS HEhl R gr RPelp fd ORtHact he fTes B RO Briied B £y cses
vere cont r actigdienkibh of @, UM deRiiABel b bé! Bptithal ByeREREAEnPERRAtion g ser ved

as a reference contraction for data anal ysis.” Ti Ssues
15 washed with Krebs-Henseleit solution every 15 minutes for one hour. After the

equilibration period pulmonary tissues were contracted with 10 uM carbachol until

reaching platean, which served as a reference contraction for data analysis. Tissues
" were then rinsed every 15 minutes over 1 hour until reaching baseline tone. The

preparations were then left for at least 30 minutes before the start of the experiment.

20 Concentration-response curves were obtained by a cumulative addition of
carbachol in half-log increments (Van Rossum, 1963, Arch. Int. Pharmacodyn.,
143:299), initiated at 1 nM. Each concentration was left in contact with the preparation
until the response plateaued before the addition of the subsequent carbachol
concentration. Paired tissues were exposed to mAChR antagonist compounds or

25  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

30 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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were then rinsed every 15 m nutes over 1 hour until reaching baseline tone.
The preparations were then left for at |east 30 mnutes before the start of

t he exper| Concentration-response curves were obtained by a
currul at i vﬁ@éﬁ‘ﬁgﬁs of carbachol in half-1og increnent SP€Wﬁ2‘)&3§’§Eﬂﬁ 1963,

Arch. Int. Pharmacodyn., 143:299), initiated at 1 nM Each concentration

was |eft i qnvaanhaa/Adkidwiedie:; BIOPAESYstiins, G¥ldth, CRASWHASHiBpSEd At eaued
before the addition of the Subsequent™ carbachol concentration.” Paired

ti ssues werrtedgdswith 2 daeithsh Ghromputes(Anndeyiopartinog CAFwreapdé.eomhlr 30 nin

AL Cdat o oS gt apSaIRIETS GindHl iR R uc 1S B AT 2 4PN bes ng
the nunber eglilididtiof pRAbd,ané fBduSs WeR coRttRREd WithQArHaeke1qt @) B tRGukA1dh

studies, the tissues were continuously superfused wi th Krebs-Henseleit
sol uti of atof thedxpetimento rtUpdnereaehing & sustaed dontractiandiseproteseriol (Kt wdkwes! ut i ons

of agoni st and .ant agoni st re.infused (0.,02. M/ mn) via 22-quage needle
inserted i ﬁﬁ@@%&fegﬂﬁwmﬂ%ﬁ'ﬁg&mﬂéﬁi%ﬁn&e Efﬁqfé§rﬁ§?eé‘°g‘r ecor ded
| sonetr i Ca'ILdgé{}rt%feﬂGl Ao RYR Al d a8t bABhGolM dhcas fkphlaliBed ¥t €M 71 WO

2005/ 104745 ' US2005/ 014386 ( MP1OOWS/ Acknow edge; BI OPAC Systens, ol et a,
CA, ww. bi opaver dvijascariniceteptemhniigohists infusedatastingld conseptrotion pokishue,
Cupertino, \, Wwww, app] .e. con... .. .J.he tisgsues e suspended under an, opti nal
Feoti ng ¢ edafbhsusathetteysl SEinibilas atss GHESL o TS s ARG S B RORRS L souies
were cqgt r%ﬁ&,%c%éﬁn%é'@%ﬁéﬁol—ﬁﬂddé%teﬁﬂbn% aflvad tPReSv@! the experinent.
Upon reaching a suStal ned contraction isoproterenol (10 unm was

admi ni st ered t o Thefohewing pasdnseters were detemdnedifod eadhi soncktrajionsd entagonist, a

ref erence. | soproterenol expo s halted.and th [ bac -i nduced
ténsion al ABHéE ERPeC A ?arpﬂﬁlgm\fal@na% o/n :[&Eji?ﬂ%oc“s"_r}ioth? used at a
single coneaafiiifiicRl CoktrRRUE wad Bkblos:ed 343 beioBRthiRY Rlferehed iidaid | on was
attai ned. The conpound was then renoved 10 and, once agaln, th

car bachol - i(isdpoéaenodharidahe tiae raflimddd reash oee-hakof thik eeliaitionwias gngasuredret er s

were deterni ned for each.,concentration of. antagonist, and expressed as
Fhe mods | ComeNpt BROAO THEEFRRAR oo oM A R E (i cogound was

determined as was the time required to reach one-half of the maximum tension
recovery (offset of response). At 60 and 180 minutes after removal of the antagonist the
remaining level of inhibition was determined and éxpressed as a percent of the
isoproterenol reference.

20 Antagonist concentration-response curves were obtained by plotting the
maximatl relaxation data at 0, 60 and 180-min following antagonist withdrawal.
Recovery, termed shift, was calculated from the ratio of the 0-min inhibition curve

{ IC50 and the concentration of compound yielding a similar tension recovery at 60 and

180 minutes.
25 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 Otz (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

30  recovery response).

72



car bachol -i nduced contracti on was expressed as a percent of the reference
response (isoproterenol) and the tine required to reach one-half of this
rel axatio 5 red 15 (onset of response). The tensj

fol |l ow ng% erm\S/a ﬁ?)# t he conpound was determ ned as vvasi)%gﬁ%%ﬁ?ge%qui red
to reach oene-half of the maxi numtension recovery (offset of response). At
60 and 180 m nutes after r EORMULAXKTRON- STRATION renmaining | evel of
i nhibition was determ ned and expressed as a percent of the i soproterenol
reference. 20 Antagoni st concentrati on-response curves were obtained by

plotting the nmaximal relaxation data at 0, 60 and 180-m n follow ng
ant agoni st wi t hahegasdinglyRhe preseyt inventiondugharrovidesse pharmacantied from t he

ratio of t - .0 i nhi bi.f | 0 e ratjo onpound
Vel ding = SR baRerihe FeaBHRl of oRRuaRE, Sty Rl A liE TEe T or
onset and Ghfts®ivadd, of PEPASISEicURY funktiehdl derivitiveqek!, SSROAMI Btrs) EIRe Niridat i on
and the data were fit wth non-1inear regression. These val ues were

ext r apol at ecpharmaceuticaoaccepiable samisd of exsapienfeanchoptisinally ane or more other

concentr at iﬁﬁn-re Qnse cugve) and designated 50 (tine required, at the

| C50 concerft'F4bY Ingredients hal f of the onset response) and Rt50 (tine
required, at theHdrohidfiR BeaBin 8idtRe indredieMaeieald b coMboldtEofdBrm@s O Sora
response). 72 WD 2005/ 104745 PCT/ US2005/ 014386 FORMULATI ON- ADM NI'STRATI ON
Accor di ngl yphatthaceptieallbracceptotde salty sokvater orphysiodegichdly fungivmahdarivative al

formul ation, conpri sing a conpound of formula (1), or a pharmaceutically
accept abl e €% t, solvate, or physi ol ogi cal | y functional derivative (e.g.,
sal ts and est er sQothpQirRIQof fifhla @) RIPHIRERMISERY Yik iBRAKRIARE CheCRbth F OF
exci pient, and optionally one or nore other therapeutic ingredients.

Hér ei nafternosehe term "active ingredient” neans a conmpound of formula (1),
or a  Pharmeceutloe el SSERLERoS fopical SRty to BF nBREY iRhAHiGimby), for

functional deri
example, be presented in capsules and cartridges of for example gelatine, or blisters of

15  for example laminated aluminium foil, for use in an inhaler or insufflator. Powder
blend formulations generally contain a powder mix for inhalation of the compound of
the invention and a suitable powder base (carrier/diluent/excipient substance) such as
mono-, di- or poly-saccharides (e.g., lactose or starch), organic or inorganic salts (e.g.,
calcium chloride, calcium phosphate or sodium chloride), polyalcohols (e.g., mannitol),

20  or mixtures thereof, alternatively with one or more additional materials, such additives
included in the blend formulation to improve chemical and/or physical stability or
performance of the formulation, as discussed below, or mixtures thereof. Use of

{ lactose is preferred. Each capsule or cartridge may generally contain between 20ug-
10mg of the compound of formula (I) optionally in combination with another

25  therapeutically active ingredient. Alternatively, the compound of the invention 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

30 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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Compounds of fornula (1) will be adm nistered via inhalation via the nouth
or ( nose. Dry powder conpositions for topical delivery to the lung by

i nhal ati o exanpl e, be presented in capsul es cartridges of for
exanpl e gg‘idaghlﬁﬂé‘m%sr blisters of 15 for exanple |am na?ﬁ%”gg{?m’?ﬁ“ foil,
for use in an inhaler or insufflator. Powder blend fornulations generally

contai n a powderByieserveir dry pawdéd iohal&f (RDR) & pestitds ah inHalke havivigat i on and a
sui tabl e powder base (carrjer/diluent/excipient substance) such as nono-,
di - or pol yessarinimauek suitable for gemprsing multiple vy megnredhApses)on medicagent ¢
salts (e.qg. ' | .cal ci e | | qri de),

pol yal coholn‘s1 dﬁj{%&de‘f%ﬁ% ﬁ%*g%ﬁdﬁg%&%@f@?%@ﬂg %[éerd g&(’)apfeﬁg{i%g rﬁrﬁog? ?J\? ely with
one or nor geseghlit ioGddliveBi Susitedns The Hieteridg@dhdany ey foNetanga€ corpiisee bl end

formul ation to inprove chem cal and/or physical stability or performance of
the for ful aesterng eup efipeeiosatediplote, shichds mavabladom e fisvt @ositiowsdiersithe bt ose i s

preferred. Each ule or,.cartrid na ener al | Qnt ai n _het ween 20g- 10ngy
of the compBume GRct BrfaesicRenk BomIRd iy VoR TR  aprorst oot ner 25

t her apeut i Gadtbréd AsddicsBnenbBoRAk Bitide atdilaBleathy/Sidtiént foh enie@AReaund of the

I nvention may be presented w thout excipients, or may be fornmed into

particl es conpriBy mylti-dese drppowdeminhalet (MBRD| iy meanican mhdempdtabledat | y acti ve
materials, @and excipi.ent erials, uch as by, co-precipitation or coating.
Sui tably,  (HRPCRNE ER el S SopderOHR. Whekeping BedichieRt s ShmPHetyr oup 30
consi stigng pithid a 'mAHALA6eE padk %n%‘ﬁﬁg {or dthevede cfaﬂr?%b )nulﬁgl@}ﬂefﬁhe d6&8 6&" y
powder inhaler (MDPlI), and a netered dose inhaler (NMDI). 73 WO 2005/ 104745
PCT/ US2005/raf4 #sseofByt medicameiits Inda yrefeovedespéchiihé earriciipmla) blister psckdoam; as an

(i ot er R cBel 0, K3 fambla e prsc SAndtischar S R abOF AR 6 means 1 or
met ering NegHiciRiRAlcatieRthdsHaEh hbiied b§ By ¥Ritdbld ?ro@@éi%élﬁﬁh% Pﬂﬁﬁx‘x ,on. The

metering means may for exanple Conprise”a S netering cup pertorated
pl at e, whi qhintingrmpd abtuwnt postusion.i rst position where the cup may be filled

WL ANt O huation can b6 pre-meterad (65 &% 11 Ioigkus, sca G ¥3451 34"
Diskhaler, see GB 2178965, 2129691 and 2169265) or metered in use (eg as in
. Turbuhaler, see EP 69715). An example of a unit-dose device is Rotahaler (see GB
2064336). The Diskus inhalation device comprises an elongate strip formed from a
base sheet having a plurality of recesses spaced along its length and a lid sheet
20  hermetically but peelably sealed thereto to define a plurality of containers, each
container having therein an inhalable formulation containing a compound of formula ()
preferably combined with lactose. Preferably, the strip is sufficiently flexible to be
( " wound into aroll. The lid sheet and base sheet will preferably have leading end
portions which are not sealed to one another and at least one of the said leading end
25  portions is constructed to be attached to a winding means. Also, preferably the
hermetic seal between the base and lid sheets extends over their whole width. The lid
sheet may 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
36 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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met ered nmedi canent dose is nade available to the patient for inhalation. By
mul ti-dose dry powder inhaler (MDPlI) is neant an inhaler suitable for

di spensin | t in dry powder form wherein the nedq| i
conpri sed%ﬁs\g\‘}sﬁﬁﬁga mul ti-dose pack containing (or ot hg’me@g’?%ﬁ ng)

mul tiple, define doses (or parts thereof) of nedicament. In a preferred
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| ongi t udi naj,..di ' A ' : e
adpect, thehsﬁullﬁeﬁgggés)g%ggﬁée?sslsaa ‘%‘?% glﬁgfrjh %ﬂ&@@lgﬁ%{ﬁ gl ﬁ%&ﬁﬁsﬁﬁ‘%ﬁéhﬁ t?lgt ers
30 for contathensfithe sliectrridadidrohodt, ¢ash poykep anditie ddiucent phiteoflihe B elicet ar e
typically arranged in regular, fashion for ease of re|ease,.of nedicanent
ther ef rom _JefTE STRSBLCIYS PR OBthr comSE derdsmire qoalpaﬁ@gé‘;w@a& megnysfor

i1 98 Bt s sl oo Pl e ded |1 general

mul ti - dose By metered dose inhaler (MDI) it is meant a medicament dispenser suitable for
dispensing medicament in aeroso! form, wherein the medicament is comprised in an
aerosol container suitable for containing a propellant-based aerosol medicament
formulation. The aerosol container is typically provided with a metering valve, for

20 . example a slide valve, for release of the aerosol form medicament formulation to the
patient. The aerosol container is generally designed to deliver a predetermined dose of
medicament upon each actuation by means of the valve, which can be opened either by

( depressing the valve while the container is held stationary or by depressing the
container while the valve is held stationary.

25 Spray compositions for topical delivery to the lung by inhalation may for
example be formulated as aqueous solutions or suspensions or as aerosols delivered
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

30  incombination with another therapeutically active ingredient and a suitable propellant
such as a fluorocarbon or hydrogen-containing chlorofluorocarbon or mixtures thereof,

particularly hydrofluoroalkanes, e.g. dichiorodifluoromethane, trichlorofluoromethane,
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blister pack is elongate in form for exanple conprising a strip or a tape.
Preferably, the nmulti-dose blister pack is defined between two nenbers 5
peel abl y one another. US Patents Nos. 5,860,419, 5,873,360 and
5, 590, 645%&‘32@331’}335 medi cament packs of this general typBCTUS2A0NPM386 hoct

the device is usually provided with an opening station conprising peeling
means for péiehlongetitrSuomesihans espgehilly 1t Q1 AcersBucnzesthanepdl]jiclgRB3t3-dose.

Sui tably, the device is adapted for use where the, peelable nenbers are

el ongat e shdtailugre-arpreRane s agnixfuse terqof. (earbem dioxidedr othes suitAN e85y spaced

al ong.the | 889b0uidickeRlpelbdioTsedst REhRRERI o citiplit e gy means for

I ndexi ng each contain I'nturn. re prefera evice I's adapted for
use where ogptionhlly bentsihexdtitionsl farrhalatiors &dpient welltknownlititled art yuchfaspocket s
therein, and the other, of the sheets is a |lid sheet,_ each, pocket_ and the
adj acent’ pafiagintsieg qleig agidos decithisy and; Gegolxents ep ethanqlePrssuirised formulabignni ner s,

t he device IS Y r L | . | i t 9‘[11? base -
sheet apart&g@{nﬁgﬂ@g@%&r@gﬂ@% i%ﬁ&e%@gﬁé%%%g%&%ﬂﬁ%ﬁms It is
nmeant a medegatRétbrifl sdleed Miedinola8 attator prendebwilg a iislitgsecent i n aer osol
form wherein the nedicanent is conprised in an_ aerosol container suitable
for containi ng aMsfispentsier askministradembninhalatipe desrebly haye mpoateldad  The

aerosol contaj-ner.. i ' OV | . . ar | Y] f .20
ovamm e o o8 bizk o Th Riefiton NerurE etlcld e F Sl oo biloCnid
f or mul atg onsys@ent foe lodatizédEddliverkto thehag & ustally i 10fin, ipfef8RBB 251, ¥Bsi1 gned to
deliver a predeterm ned dose of nedi canent upon each actuation by neans of

t he val ve, egtinoum eerodgpanispagitlesizhfor ithalatidainieshé alyeolheregmimfer adhidving he
container is hel.d.stationary or. by depressi t he contai her il e.the val ve
e el O bt setue ook BB Yurl s B DERAST L 59 e e [t Parfetthe | e
by i nhal atigQRp: f l: Lt

osponai ons ST by Rz ot A0 B Eleraly RIS SR MALND Bch

met er ed doswe isimaHlafiivayWV Aberafeadto@ymamiapaticleadiesof a fofitelhiietmay anakiradt .

Aerosol conpositions suitable for inhalation can be either a_suspension or
a sol ut Ion Bhndorpxamplg tagcasigimppetionh Avesrgsasammetic pasticle sige may hspneaswad) y 30

oo Bl R BB o2 Lo, o oo o 0T o e o
or m xtures-therg&hchieve a desired particle size, the particles of the active ingredient as
produced may be size reduced by conventional means eg by controlled crystallization,
micronisation or nanomilling .The desired fraction may be separated out by air
20  classification. Alternatively, particles of the desired size may be directly produced, for
example by spray drying, controlling the spray drying parameters to generate particles
of the desired size range. Preferably, the particles will be crystalline, although
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
25  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 60-90pum
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
30  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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particul arly hydrofl uoroal kanes, e.g. dichlorodifl uoronethane,

trichl orofl uoronethane, 75 WD 2005/104745 PCT1US20051014386

di chl orotetra-fl uoroethane, especially 1,1,1,2-tetrafl uoroet hane,

1,1, 1,2, 30 LOSUEIEXT | uor 0- n- propane or a ni xture ther eoPCTESWHNI433%xi de or
other suitable gas may also be used as propellant. The aerosol conposition
may be excilgéifii (d.£.CSoyallediin) MElsbRA slateyfaB P BEidS (b2 dAL#E, GaBhiticOditbtedricon
excipients well known in the art such as 5 surfactants eqg olelc acid or

| eci t hi n arf$idspewd desinasivesjtheranh rurh arpalis snd esfeng); phesnhatidylehelineg) Jugargener al | y

(g o met origr vATORYE bR indery MOl NGRS STt bt Blenlt des” " ¥
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controlled particle size. %he opti mum aerodynam c particle size for

i nhal at iSon AprloNehWGhB #6513, thetteackings efwhigh gre incotnosated by reference o t he | ung
Is usually 1-1 referabl.y 2-5 The optjnum,aer namc particle size for
et at | on Heigin) EREn R Yerk fsre PSR AREr0) BB Rt GbF, L o e
lung is apphasisskebyn 1&thdséof Hraafaey allly 1-3 m Particles having an
aerodynam c size above 20m are generally too | arge when inhaled to reach

the small ai r waySustainest riglpaseenatig matérialigrg. i steagic sicideor glolyandroraag: patyivinyl may

nmeasured 15 b for_ex | e.cascade | npaciion. Average onet 1.i c rticle
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desired si gdel ?gtﬁggls aPzrlée%%dréggP%g t ehﬁlgfdtgF@F’es V\ni.lngl%bde} Efrdystagfal litﬁeafi}ugtft hough
am)LphousI rth? pHi iasbtonniaqityaa@mgihgagwmi mlyzlmﬂi—mtiﬁmm.dets! rabl e. V\he][l ?E exci pi _entt
such as | actose,i,s,.enplo .gener \ e partic i 0 e _exci pi en
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adjusting agents or antimicrobials. They may be sterilised by filiration or heating in an

autoclave, or presented as a non-sterile product.
Preferred unit dosage formulations are those containing an effective dose, as

20  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
25 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 limijted to patents and patent applications,
cited in this specification are herein incorporated by reference as if each individual
publication were specifically and individuvally indicated to be incorporated by reference

30  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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| act ose, wherein not nore than 85% of |actose particles will have a MVD of
60-90m and not |less than 15% w ||l have a MVD of |ess than 15m Additive
materi al s powder blend in addition to the carr j t her
respirabl é*’@@ﬂ?*é%r odynam cally 30 | ess than 10 mcr onkS%@g%S}af43§g
non-respirable, i.e., aerodynamcally greater than 10 mcrons. Suitable
addi ti ve medpetifishify disclobedimyeih arcwithinytielsdope biithe fellowingatdins, Witholt as

| euci ne; ma er squbIe or ter insoluble, patural or synthetic surfactants,

sugh als ; alratengy is e b oo skaiekin the att chp. r\mw > preg ‘&glegithi né
deri vat | Veiﬁe?h@mf A DreoEutinverdiBitid fis s Bdont TRACRR fiRTGmp! 95) o0

esters. Addidreivarsmtierdonkisuetig nadrely illimtiatide a@d)h@tradnﬁﬂatldn&:ifttbe sk bfitheagent s

(e.g., saccharine), anti-static-agents, Iubrlcants (see, for exanpl.e,

Publ i shed FREgseminyaRtion ARy WaNo. Theembpdonents of the fevention i Yhish gn %HP%}HG are

i ncor por at ablllzers buffers,

preservati g?&g%@%ﬁ%@ﬁ%ﬁngﬂ%&qd&%%&ﬁﬂﬁ@%%?ﬂkﬁ& “materials known to those of
ordinary skill. Sustained release coating materials (e.g., stearic acid or
polymers, e.g. polyvinyl pyrolidone, polylactic acid) may al so be enpl oyed
on active material or active material 10 containing particles (see, for
exanpl e, Patent Nos. US 3,634,582, GB 1,230,087, GB 1,381,872, the

teachi ngs of which are incorporated by reference herein). Intranasal sprays
may be fornulated wi th 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. 15 Solutions for

i nhal ati on by nebul ation may be formul ated with an aqueous vehicle with the
addition of agents such as acid or alkali, buffer salts, isotonicity

adj usting agents or antimcrobials. They may be sterilised by filtration or
heating in an autoclave, or presented as a non-sterile product. Preferred
unit dosage fornulations are those containing an effective dose, as 20
herein before recited, or an appropriate fraction thereof, of the active

i ngredient. Throughout the specification and the clains which follow,

unl ess t he context
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requires otherwi se, the word “conprise', and variations such as "conprises
and “conprising', will be understood to inply the inclusion of a stated
integer or step or 25 group of integers but not to the exclusion of any

ot her integer or step or group of integers or steps. Al publications,
including but not limted 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 referengg 32 herein as though fully set forth. The above description
fully disc he invention including preferred enbodinents thereof.

Modi fications and i nprovenents of the enbodinents 77 WO 2005(104745

PCTI US200540143 { Lé i in are within the scope of the
fol |l owi ng élm|é¥%%ﬁ%#¥ﬁéfﬁﬁﬁé¥ﬁ§9§gP§%§?§$?%ﬁ, it is believed that one
skilled in the art can, using the preceding description, utilize the
present invention to its fullest extent. Thergfore the Exanples herein are

to be construed as nerely illustrative afdymot a lintation of the scope of
the 5 present invention in any way. Th odi nents of the invention in
whi ch an exclusive property or pryovi is claimed are defined as follows.

78 CLAIMS 1. A conpound of fornulﬂ3 Lzas indicated below ,RL N X HOR 3
R2 (1) wherein:
¢y

wherein:

RE RE
. R4

A Mo

Rlis RS .

R2 and R3 are, independently, selected from the group consisting of

F, G, H, K and L, are independently selected from the group consisting of hydrogen, halogen,
C1-4 alkyl, halosubstituted C1-4 alkyl, hydroxy substituted C1-4 alkyl, and C1-4 alkoxy;

R4 and RS are independently selected from the group consisting of hydrogen, halogen, C1-4
alkyl, aryl, cyano, nitro, (CR7R7)pORb, and (CR7R7)pNRbRb; or R4 and R5 together
may form a 5 to 6 membered saturated or unsaturated ring;

R6 is selected from the group consisting of hydrogen, and C1-4 alkyl;

R7 is selected from the group consisting of hydrogen, C1-4 alkyl, halosubstituted C1-4 alkyl,
and hydroxy substituted C1-4 alkyl;

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

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

pis 0,1 or2; and

tis 0,1 or2; and
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R R6 ,~"~, Ol 4 R is RB R2 and R3 are, independently, selected fromthe
group consisting of KSHH F*HF3 G FGand G F, G H Kand L are

i ndependently sel ected fromthe group consisting of hydrogen, halogen, d-4
al kyl , hal osubstituted Cl1-4 al kyl, hydroxy substituted Cl-4 al kyl, and Cl-4
al koxy; R4 and R5 are independently selected fromthe group consisting of
hydr ogen, hal ogen, C 1-4 al kyl, aryl, cyano, nitro, (CR7R7)pORb, and
(CR7R7) pNRbRb; or R4 and R5 together nmay forma 5 to 6 nenbered saturated
or unsatur gt%d‘ﬁﬂaﬁgaceﬁﬁcd@ag emleqhidd om t he group consisting of hydrogen,
and Cl -4 alkyl;” R7 is sel éct eg fromthe group consisting of hydrogen, Cl-4
al kyl, hal osubstl tuted d -4 al kyI and hydroxy substituted Cl-4 alkyl; Rb

is selected fromthe Q t f dr gge < kyl. and.aryl; m
'3 el ected 11 oy Mol BB SRIRL B i el TR e bsd g g Y,
and 79 X- bﬁclﬂoxﬁﬂ%abﬂmﬁ@uﬁddi@é hydragide pukhk tniftite Ghosphate] Aeetdtq ifusidaceepr di ng
to daiml wherein X- is selected fromthe group consisting of chloride,
broni de, i SHnaate, qifaie.damtiats; O&Lmﬁaﬁp@mmﬁaaﬂ%atepms@mv ifonaigeand gy e

trifluor Oaf&ﬁ%e&lfongtgmr ate, citrate, tartrate, oxal ate, succinate,

mandel at e, nethanesulfonate and p- toluenesul fonate. 3. The conpound
according to Caiml or 2 wherein R and R3 are both independently selected
from

3. The compound according to Claim 1 or 2 wherein R2 and R3 are both independently

selected from

4, The compound according to Claim 3 wherein F, G, H, K and L are hydrogen.

5. The compound according to Claim 1 wherein R2 and R3 are both independently

selected from the group consisting of

6. The compound according to Claim 5 wherein F, G and H are hydrogen.

7. The compound according to Claim 1 or 2 wherein R4 and RS are both hydrogen.

8. The compound according to Claim 1 or 2 wherein m is 2, 3 or 4.

9. The compound according to Claim 1 or 2 wherein tis 0 or 1.

10.  The compound according to Claim 1 or 2 whereinmis 2 and t is 1.
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K 'l / FH G4. The conpound according to Claim3 wherein F, G H K and L
are hydrogen. 5. The conpound according to Claim1l wherein R2 and R3 are
bot h i ndependently HHF G selected fromthe group consisting of F G, and
6. The conpound according to Claimb5 wherein F, G and H are hydrogen. 7. The
compound according to Claiml or 2 wherein R4 and R5 are both hydrogen. 8.
The conpound according to Claiml or 2 wherein mis 2, 3 or 4. 9. The
conpound according to Claiml or 2 whereint is 0 or 1. 10. The conpound

according 49 O @yMonfiund 2838k b Claint 1 9r 8hefeid R2 dnd R8Grelthth fligyL OMPOUNd
according to C a%lérgl I(gz)t{lmza\/\,her e%n R2 an l-R3 greé bot h phenyl. B-lz.y The
conpound according to Claiml1l or 2 wherein R4 and R5 are independently

|l ected f t i sti f hyd : h .13 T d
sccording 018G Mnierpnd Smhe e o SREHARE «0F kS Hasetisiiy, <"
sel ect ed fE&éﬁté&ﬂorﬁﬁlﬁ&@oﬁ;ﬁé&isﬁﬁh@@flﬁﬂr&g\éﬂhﬂcﬂﬁﬂogdﬂ&' ogen, nethyl, and

nmet hoxy. 14. The conpound which Is:
4-[ hydr oxy(di phenyl ) met hyl ] - 1-[ 2- (phenyl oxy) et hyl]- |

-azoni abi cygl of -0 dey.: . -

ATy oxytai phangtFHEEREATopREN Chim | or2 sherein ) 6, 1, K and L spc indenendptly ) o
t ane br om deected from the group consisting of hydrogen, halogen, methyl, and methoxy.

4-[ hydroxy(di-2-thienyl)nethyl]-1-[2-(phenyl oxy)ethyl]-I-azoniabicyclo[2.2.2
] octane brom de;

4-[ hydroxy(gl - ZTB@i:cﬁﬁB/dthhliBﬂﬂ;:' 1-[ 3- (phenyl oxy) propyl ] -1 -azoni abi cycl o[ 2. 2.

41 [ ydr oxy fdbplromiiphenipiahyll-|-©-(pieerigknhybdterbhiaticsdoioeyed spaide; 2] oct
ane bror iy ol ML AL ALY AL AL iyl iRV T DO SR
4-[hydroxy(di-2-thienyl)methyl]-1-[2-(phenyloxy)ethyl]- 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-[4-(phenyloxy)butyl]-1-azoniabicyclo[2.2.2Joctane bromide;
4-[hydroxy(diphenyl)methyl]-1-{4-[(phenyimethyl)oxy]butyl}- 1 -azoniabicyclo[2.2.2]octane
bromide;
4-[hydroxy(diphenyl)methyl]-1-{3-[(phenylmethyl}oxy]propyl}-1-
azoniabicyclo[2.2.2]octane bromide;
1-{2-[(2,4-dibromophenyloxy]ethyl } -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-[hydroxy(di-3-thienyl)methyl]-1-[3-(phenyloxy)propyl]- I -azoniabicyclo[2.2.2]octane
bromide;
4-[hydroxy(diphenyl)methyl]-1-(3-{[2-(methyloxy)phenylJoxy} propyl)-1-
azoniabicyclo[2.2.2]octane bromide;
4-[hydroxy(dipheny!)methyl]-1- {3-[(2-hydroxyphenyl)oxylpropyl}-1-

azoniabicyclo[2.2.2]octane bromide;
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brom de; 4-[ hydroxy(di phenyl)nethyl]-1- { 3-[(phenyl net hyl)oxy] propyl } -1-
azoni abi cycl o[ 2. 2. 2] oct ane brom de; 1-

{2-[(2, 4-di br omophenyl ) oxy] et hyl } - 4- [ hydr oxy(di phenyl )net hyl ]-1-

azoni abi cycl o[ 2. 2. 2] oct ane brom de; 4-[hydroxy(di-3-thienyl)nethyl]-I

-[ 2- (phenyl oxy) et hyl ] - 1- azoni abi cycl o[ 2. 2. 2] oct ane br om de;

4-[ hydroxy(di-3-thienyl)nethyl]-1-[3-(phenyl oxy)propyl]- |
-azoniabicyclo[Z 2.2]octane brom de; 4-[hydroxy(di phenyl)nmethyl]-1-(3- {

[ 2- (et hyl axyy@RbeR m héayhimeat Ry gzlna ﬂﬁlﬁn?i@:‘x‘})b?élﬁrﬁ 21-8zoRl b y@l&Fz Dopaiade;
4- [ hydr oxy(di phen met hyl ] -"1- {[ hydr oxyphenyl ) oxy] pr opy -1-
azoni abi cycl djromilep] oct ane brom de; 81 4 [ hydr oxy(di phenyl ) net hyI ]-1-[3

2- ht hal - - o t b i de; 1-
(5713 ohl et sk R R B eyt ) D ¢
azoni abi cycl Q{zBmEb@}dI@[lZ@ﬂHoéléﬁbrdﬂaldel {3-[ (4-bronophenyl ) oxy] propyl }
-4- [hydrox%(dl phenyl)rret ]yor -1- azoni abi cycl o[ 2, 2. 2] oct ane brom de;

4- [ hydr _oxy Y]Pfol{yé} -f-{ o] ‘BBlFFé‘HDP’P ujlpr opyl }-1
?EOFI( gblb%(r:r:o cgar#é'?‘ﬂg @F@% gﬁwdr oxy(di phenyl ) net hyl ] - 1-
azoni abi cyé#[hytﬁoﬂy(ﬂl]phcltsdt)mtﬂwdbhq{ﬂé(4—m&o[>ﬂqp§ﬂ|)@wmdp]dhdnyI ymethyl]-1-(3 - {
4 hyar oxy( ot BRERDYS T R obidEs hanyl mot byl ) oxyl ot byl y -
) }1 azoni abitc(Rbrndphk xﬁﬂjo&?@mﬁl}Oﬂﬂ[l%ﬂmx%/(dlﬁhe%y[)fn%ﬁu@l]upf ophenyl ) oxy] propyl }
[ hydr oxy(di phenyl ) met 3/
azoniabicyclo[2.2.2]octane bromide;
4-[hydroxy(diphenyl)methyl]-1-(3- {[4-(methyloxy)phenylJoxy} propyl)-1-
azoniabicyclo[2.2.2]octane bromide;
4-{hydroxy(diphenyl)methyl}-1- {2-[(phenylmethyl)oxy]ethyl} -1-azoniabicyclo[2.2.2 Joctane
bromide;
1-{3-[(2-fluorophenyl)oxylpropyl} -4-{hydrox y(diphenyl}methyl]-1-
azoniabicyclo[2.2.2]octane bromide;
1-{3-[(3-fluorophenyl)oxylpropyl} -4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide;
1-{3-[(4-fluorophenyl}oxylpropyl } -4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide;
1-[3-(3-biphenylyloxy)propyl}-4-[hydroxy{diphenyl)methyl]- 1 -azoniabicyclo[2.2.2]octane
bromide;
1-[3-(4-biphenylyloxy)propyl]-4-[hydroxy{diphenyl)methyl]-1-azoniabicyclo[2.2.2 Joctane
bromide;
4-Thydroxy(diphenyl)methyl]-1- {3-[(3-nitrophenyl)oxy]propyl}-1-
azoniabicyclo[2.2.2]octane bromide;
4-[hydroxy(diphenyl)methyi]-1-{3-[(2-methylphenyl)oxylpropyl}-1-
azoniabicyclo[2.2.2]octane bromide;
1-(3-{[3-(diethylamino)phenylJoxy} propyl)-4-Thydrox y{diphenyl)methyl]-1-

azoniabicyclo[2.2.2]octane bromide;
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azoni abi cycl o[ 2. 2. 2] octane brom de; 1-{3-[(3-fluorophenyl)oxy]propyl}

- 4-[ hydr oxy(di phenyl ) net hyl ] -1 azoni abi cycl o] 2. 2. 2] octane brom de; 1- {

3-[ (4-fluorophenyl)oxy] propyl } -4-[hydroxy(di phenyl)nethyl]-1-

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

1-[ 3- (3- bi phenyl yl oxy) propyl ] - 4-[ hydr oxy(di phenyl ) met hyl ] - 1- azoni abi cycl o
[2.2.2] octane brom de;

1-[3-(4- blphenylyloxy)propyl] 4-[ hydr oxy(di phenyl ) et hyl ] - 1- azoni abi cycl of 2.

2. 2] oct aney_gary pm;%;{ﬂ &ij&@]ﬂﬁ{&l?]%ﬁﬂ%h By 1imekhyli-1-

3-1(3- n|trophenyl azoni abi cycl of 2. 2 2] oct ane brom de;
4- [ hydr oxy ( diagereaiyi 13)) ﬁ)ﬂ]‘]’CIQIWHTOIBldF ( 2- met hyl phenyl ) oxy] propyl } -1

bi I
(150 et iy RBTL P PEE St Briom sherpmsthrry ot - 1.
e Thydr oy é”?&“i"éﬁmamf‘?mriﬁ‘fﬁ?ib. cyel ol 2. 2 oot ane bromde )
4-[ ?y?L ow}({é r(}dl)%@ﬁﬁyre}h yDpheny] ]n{emtl[yﬁ}.eoeﬁgrsg i ]g%ﬁwﬂmw@e phengbmethyl]-1-
oxy) e -
1- )[/2 ({%/4 (1, 1 f“?éﬁ C%]g‘{t%phenyﬁl]%’rret hyl }
oxy) et hyl ] 442{{f(‘9fdhqup¢1dn)ﬂhmthj'1]qxg} ¢thyl)-41hydaaxyidiphérgVated]y?]- . 2] oct ane

b d h hyl

e{ ﬁ)r/nl )e4 [hy@?%&%ﬁ%‘?{g%ﬁ? e%%ne L'ya]zg)r(l?lgbl cycl o[ 2. 2. 2] oct ane br om de;

1- (2-{[ (4- ¢lbqr@rhsrypneambhvth }}etﬁ_wjm hy&nﬁﬁmheasumtmewl ynethyl]-1
18 oar e (3

azoni abi cycl o 2] oct ane br [ (4-br onophenyl ) met hyl ] oxy}
et hyl ) - 4- [hychzwﬂldqu{éﬁ)a]?frmq{ybm]dﬂl azonl abi cycl o[ 2. 2. 2] oct ane br om de;

1-(2- {1 (41 Y 3NARNER AT M 5% bl A phi drok AP eRAR Y ! ) et hyl ] - 1-

azoniabicyclo[2.2.2]octane bromide;

1-(2-{[(4-cyanophenyl)methyl]oxy} ethyl)-4-[hydroxy(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]Joctane bromide;

4-[hydroxy(diphenyl)methyl]-1-{2-[(2-naphthalenylmethyl)oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide;

1-(2- {{(3-fluorophenyl)methylloxy} ethyl)-4-[hydrox y(diphenyl)methyl]-1-
azoniabicyclo[2.2.2]octane bromide; and

4-Thydroxy(diphenyl)methyl]-1- {2-[(1-methyl-1-phenylethyl)oxy]ethyl}-1-

azoniabicyclo[2.2.2]octane bromide.

15.  The compound according to claim 1 which is;

4-[bis(4-fluorophenyl}(hydroxy)methyl]-1-[3-(phenyloxy)propyl]-1-
azoniabicyclo[2.2.2]octane bromide;

4-[bis(4-fluorophenyl)(hydroxy)methyl]-1- {2-[(phenylmethyl)oxy]ethyl}-1-
azonabicyclo[2.2.2]octane bromide;

4-(hydroxy {bis[3-(methyloxy)phenyl]} methyl)- 1-[3-(phenyloxy)propyl]-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;
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azoni abi cycl o[ 2. 2. 2] oct ane brom de; 4-[ hydroxy(di phenyl)nethyl]-1-

{2-] (2-napht hal enyl net hyl ) oxy]ethyl} -1- azoni abi cycl o[ 2. 2. 2] oct ane brom de;
1-(2- {[(3-fluorophenyl)nethyl]oxy} ethyl)-4-[hydroxy(di phenyl)nethyl]-1-
azoni abi cycl o[ 2. 2. 2] oct ane brom de; and 4-[ hydroxy(di phenyl)nethyl]-1-
{2-[(21-net hyl -1 -phenyl et hyl ) oxy] ethyl)-1 azoni abi cycl o[ 2. 2. 2] oct ane br om de.
15. The conpound according to claiml which is;

4-[bi s(4-fluorophenyl) (hydroxy)nethyl ]-1-[3- (phenyloxy)propyl]-l-

ZZ?B: gl()lélc?‘/%u}%rdgomﬁ’e B)(E"%E% ﬁ?“ﬂ?ﬂ}'{“"‘hﬁ‘“ﬁ PhemyiomProps il oxyl et hyl ) - 1-

azoEi?$iiycl@pznﬂngrhiiaﬁ%mﬁm?ﬁm?e?cﬁ (hydexy f2|§[3 (ngthLoxyaggfgg!] }
ZE E hidr oxyl‘?b‘}dg gﬁlg@eﬁ%@?ﬁ%&g@ rréﬁﬂbfi-ﬁ%ﬁia%eﬁlﬂfﬁiﬂv(@ﬁﬁwﬁr et hyl ) oxy]
ethyl } -1- azehiAmndjcio[ehlcbtahedkafiidane bron de; 4- (hydr oxy

bi s[ 4- ( net hyl ox henyl ]} met hyl )-1-[ 3- | ox ropyl]-1-
<{azon|[ abl( cyﬂrl[%ﬁ@ %-‘)qunbégﬁ Y‘b’f’@%ﬂ%@&*)’l]gl #&’HF@%%Y)B/T)OSY ]_p}/ -

oi s[4 (et h 2- heny! et hyl thyl }-1-
gzgigabfgclé‘%@ﬁ%&%@? %@%}3 1416 {2-[ (phenyl net hyl ) oxy] et hyl } -

4- [ bi s(3- be]s(Gm\mmﬁh)a@lyﬁydmyy)mtﬂyy]H] {2 (pBenyhrhethyl)woyyotioylpriy| ] - | -

azoni abi cycl o bro 4-[ bi
s(3-fl uorophé ?ﬂ‘%{“ﬂ{fﬁﬁ%&l&i ch1i1e {2 [ (phenyl net hyl )oxy]ethyl } -1-
azoni abi cygliafdog( Blke% ?lphérg}mﬁil@thyl‘} 1 ﬁ%ﬁ@é@m’{ﬁﬁ&,ﬁﬁ et hyl phenyl )] methyl }
-1-3- (phenyl oxy)propyl ] azoni abi cyc 2]°0ct ane brom de
{hydroxy[ b i sg@ushcyeldpaigdigderbeerhide; } - 1- {2-[ (phenyl net hyl )oxy] ethyl } -1-
azoni abi Cy&'{ﬁ{rcﬁ’oxy[gl]sgcme ylp?xenyrﬁ]meﬂlyl} 1-{2-[(phenylmethyl)oxylethyl}-1-
azoniabicyclo[2.2.2]octane bromide;
4- {hydroxy[bis(4-methylphenyl)methyl}-1-[3-(phenyloxy)propyl]-1-
azoniabicyclo[2.2.2]octane bromide; and
4-{hydroxy[bis(4-methylphenyl) jmethyl}-1- {2-[(phenylmethyl)oxy]ethyl}-1-

azoniabicyclo[2.2.2]Joctane bromide.
16.  The compound according to Claim 1 wherein X- is bromide.
17.  The compound according to Claim 1 wherein X- is iodide.

18.  The compound according to Claim 1 which is 4-[hydroxy(diphenyl)methyl]-1-{2-
[(phenylmethyl)oxylethyl} - 1-azoniabicyclo[2.2.2]Joctane bromide.

19. A pharmaceutical composition comprising a compound according to Claim 1 and a

pharmaceutically acceptable carrier thereof,

20. A pharmaceutical composition comprising the compound according to Claim 18 and

a pharmaceutically acceptable carrier thereof.
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4- {hydroxy[ bi s(4-nmet hyl phenyl )] methyl } -1-[3 -(phenyl oxy) propyl]-1-

azoni abi cycl o[ 2. 2. 2] oct ane brom de; and 4-

{ hydr oxy[ bi s(4-net hyl phenyl )] nmethyl } -1- { 2-[(phenyl net hyl)oxy] ethyl }
-1- azoni abi cycl o[ 2. 2. 2j octane brom de. 16. The conpound according to Caim
1 wherein X- is bromde. 17. The conmpound according to Caim1 wherein X-
is iodide. 18. The conmpound according to Caiml which is

4- [ hydroxy(di phenyl et hyl]-1-{ 2- [(phenyl rret hyI ) oxy] et hyl }

- 1-azoni abl ocC e br m de. tical conpgsition
conpr i 81 ng2h ﬁ%%%ﬁ’b“%‘&&’&%‘ 152 ey Pl I'E%ﬁaﬁw&@aﬁﬂeap? _

accept abl enﬁéifcﬁxh&{t f&ﬂﬁﬁi%ﬁfng tl?@bmd‘m@@ﬁé&%‘mié‘hh@% arCRBPRBbIMORCGMRA iRl Ng the
conmpound according to Caim1l a pharmaceutical 'y acceptable carrier

t her eof . 8respitatonydercdf %m@mmbmmeth&wmﬂ iwhgreimthgmyedidamentis administered 8iaf or t he
preparation,o di carrent f nhi bi ti N9 the binding of acetylcholine to
an acetyl cH’é’f’faﬂénP% Prnqsggf{h%naﬁm?atory tract of a mammal in need

t hereof , wherein the rredl canment is adm nistered via inhalation by the nouth
or nose of the mammal . 22. Use of a conpound according to any of clains | to
18 for t he2pr epHpaeh ppneround asaoriinmieeay of slaimsnhionid: fon eﬂrr@amﬂﬁapﬁg of

acet yI chol {Rich et NSRRI AESH WeNaldRE o 1 66 SRABIiCuckA b BRPL T at ory
it bigge Mg oA B

tract of a mammal |n nee ereo canent 1s m ni st er ed
vi a i nhal aracemobm thdrespiratidry tiact chasnmnﬂlaltlhaeetbthmbf whdreinTthe medeamentas di ng t o
Claim 22 wh Ln the bindi of, the muscatr,i ni ¢ cetylcholine receptor is
useful in f‘ SFeéea‘{]Wéh‘fhag’I“O V&ﬁ’&o‘ﬁ Ot PUEO, %’“P%iwaald. sease, chronic
bronchitis, asthnma, chronic respiratory obstruction, pulrmonary fibrosis,

pul nonary enphysena or all ergl c rhinitis. 24. The use according to C aim 22
wher ei n ad@dni sThaesesncirdingite Cldie 23oterein thedinditgofitbeMiovescaiinig to C ai m 22
wherein the nlstratlonl e.no rdn to.Claim
25 or 23 WA g R e P kb il GRanaRBE sl oitiFe PER AP EEa "t rom
a reservoi broAthitif) Qudiaia, ¢Hbik @d’spuﬁoﬁ»ﬂb&ﬂrudﬂx@ﬁﬂnﬂih&nwmﬂfsm! plidbfiryor a

emphysema or allergic rhinitis.
24.  The use according to Claim 22 wherein administration is via the mouth.
23.  The use according to Claim 22 wherein the administration is via the nose.

25.  The use according to Claim 22 or 23 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.

26.  Use of 4-[hydroxy(diphenyl)methyl]-1-{2-[(phenylmethyl)oxy]ethyl}-1-
azoniabicyclo[2.2.2]octane bromide for the preparation of a medicament for treating chronic
obstructive lung discase, chronic bronchitis, asthma, chronic respiratory obstruction,
pulmonary fibrosis, pulmonary emphysema or allergic rhinitis in a human in need thereof,

wherein the medicament is administered to satd human by inhalation via the mouth or nose.

27.  Theuse according to Claim 26 wherein the 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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met ered dose inhaler. 26. Use of

4- [ hydroxy(di phenyl ) net hyl ]-1-{2-[ (phenyl net hyl ) oxy] et hyl }- 1-
azoni abi cycl o[ 2. 2. 2] oct ane brom de for the preparation of a nedi canent for
treating chronic obstructive |ung disease, chronic bronchitis, asthma,
chronic respiratory obstruction, pulnmonary fibrosis, puInDnary enphysenma or
allergic rhinitis in a human in need thereof, wherein the nedicanent is

adm nistered to said hunan by inhalation via the nouth or nose. 27. The use
accor di ng 3¢ O HieTsg Qodifh Pl 268 Th LR HAilTibth s fa MeosaTent

di spenser ‘sel ecte roma reservolir dry po Inhaler, a nmulti-dose dry
powder |nhaler or a netered dose inhaler. 85 28. The use according to Caim

20 1, 20 B9 BT B k3 Y R A3 RSB O 0 1

4- [ hydroxy(di phenyl ) met hyl ] - 1-{2- [ (phenyl met hyl ) oxy] et hyl } - 1-
azoni abi cycl of 2. 2q2‘joct ane brom de for the preparation of a nmedicanent for

i nhi b: ti ng3& he Ussiofdiihydroxy(dintenyimashylhé- £ d(nheadmethybuylethellreceptor in a
irrﬁhm;}aa t : gn&%SQPﬁgaéfgo{ﬂow]aE{] %ﬂgf@}n& ht%{ W%gggl%?ﬁﬂ Egiﬁleg}g% ﬁtsfare nﬁl%lt n'g%he

of 4- [ hydr Obﬁydldg phasylighvtiheyd 4 acktylholitpreedporinthydmmalyh @tdipthgredf, wherein the
azoni abi cyclcﬁ[Z 2. 2] oct ane brom de for the preparation of a nedicanent for
i nhi bi ti ngmEHEAMet ik mjmétﬁreéef&W@ﬁw%hﬁaﬂoath\m%efémma@na?éety| chol i ne
receptor in the respiratory tract of a manmal in need thereof, wherein the
medi canent is admnistered via inhalation by the nouth or nose of the
manmal . 3231. TheUsesd 4a{bydnosy(diphewyljthethyti- 8024 (phedylmiethyBoxylethel }aldni ni st rati on

is via a nedic enser s ed froma freservoir wder. i nhal er,
Ll o 2 oGP S RPERE Sopids L pebaR B ol SR Rt iR G e O o o
Nt X OH  whé&ihgbhacktyléholin® tAd NBRGRIEArm®] dcktyRheRR RBERoraA R Yespiratory tract of

a mammal in need thereof, wherein the medicament is administered via inhalation by the

mouth or nose of the mammal.

32.  The use according to Claim 30 or 31 wherein the administration is via a medicament
dispenser selected from a reservoir dry powder inhaler, a multi-dose dry powder inhaler or a

metered dose inhaler.

33.  The compound

wherein

X isa pharmaceutically acceptable anion.
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86 34. The conpound according to Caim 33 wherein the pharmaceutically
acceptable anion is chloride, brom de, iodide, hydroxide, sulfate, nitrate,
phosphate, acetate, trifluoroacetate, fumarate, citrate, tartrate, oxal ate,
succi nate, mandel ate, nethanesul fonate or p-toluenesul fonate. 35. The
conpound according to C aim 33 wherein the pharnmaceutically acceptable
anion is bromde. 36. The conpound according to C aim 33 wherein the
pharmaceutical ly accept able anion is iodide. 37. A pharmaceuti cal

conposi ti ofy COPfLicgin ooty @alﬁ%%ﬁgrélﬂ tﬁecbhgﬁéc@ﬁt?b%lly A pfble

phar maceut’i cal |y acc pta e carrier thereof
anion is chloride, bromide, iodide, hydroxide, sulfate mtrate phosphate, acetate,
trifluoroacetate, fumarate, citrate, tartrate, oxalate, succinate, mandelate, methanesulfonate

or p-toluenesulfonate.

35.  The compound according to Claim 33 wherein the pharmaceutically acceptable

anion is bromide.

36.  The compound according to Claim 33 wherein the pharmaceutically acceptable

anion is iodide.

37. A pharmaceutical composition comprising the compound according to Claim 33

and a pharmaceutically acceptable carrter thereof.
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