22 June 2005 QUI NUCLI DI NE CARBANVATE DERI VATI VES AND THEI R USE AS M3
'ANFAGONI STS 5 This invention relates to new therapeutically useful
qui nucl i di he carbarnate derivatives, to sone processes for 2R dume 2005
preparation and to pharnmaceuti cal 1corrposr tions containing them The novel
structures according to-the invention are antinuscarinic agents with a
potent and long lasting effect- In parti cul ar, these conpounds show hi gh
affinity for @g‘é’ﬁ-ﬁsari nic M3 receptors. This subt yﬁ?r@ of nuscarinic
receptor is |r9 W%‘F’éﬁﬁé%&@ W‘\ﬁéé‘l"@yﬂﬁ Ff2M3t he excitat ory
effects of theNEEERETEAt hetic systemon gl andul ar secretion and on the
contraction of visceral snmooth nuscle (Chapter 6, Cholinergic s
Transm ssion, in H P. Rang et at-, Pharmacol ogy, Churchill Livi ngstone

New Yor k, 8 ant agoni sts are therefore known to be useful for
treating dil S8al é%"t'OEh%?rj%{‘éié i ey tBraRRUYRLY disehY PirulidingatHBRMES one, by
excesaemngés'inwlaéméeer&tels% foF _DirS eSdafidis Chi CoNt pragiisesutcB M Egl en
and S. S. Heg F‘1997) Drug News Perspect., 10(8):462-469). Exam pl es of
this SORPHITUP et e respiratory. di sorders such as chronic 20

.obstructi ven@ubrmaﬁcﬁétu@sseea@reu{gm invBAICATetdrEmUuBESRGO baénts with a
hyperreactlvrt and rhinitis; uroIOﬁlcaI di sorders such as

ur i na??fef‘h@&‘ﬁt‘%%eﬁé{éng 68??tcoug?’ft‘§‘”ar nBEFDGaRPEUBYS shHey Ak i der |

CYst OMPBSATINRIN3 CRicepiots. Tyt dublype dasddcaiifit esddpistis peisat d\eglénc;‘sbtﬁ‘rm as.
irritable bowel syndronme, spastic colj trs grr?vertrculrtrs and '50‘?%
i nus

ul cer IPPYR: MUSHE 84T AresiRler a?m&?@ara ¢S ofi e BRe5¥HRRING T AYRie

- br adygiandtinar a&ré@ma@iﬁ@ronhhelv&tsmbu(ﬁn ©f Iaee@:rat Oénﬁgﬂﬂhﬁisﬁiea(d‘raﬁﬁraﬁom sts, in

Goo_drrga and Glmen. s  The CF;pir_r{rracol'o [g Bas S o{:‘ hg Iat peut i (€S, 10t he

_edi'ti sROMGEY v@fﬁm’?S’OfNey‘ Ydr- ,angzsbf? 6’888%& barept! tHags! A%ntion can
"be usmekuado(alnewns)l n associati-on with other. drugs commonly regarded as
-effective jn the treatment t hese di seases exahpt e, 30 they can
B i n; W USRS B oI s b JoabenPStel 16 QrtEl, IRRE | ot of o

~ dr ugschajadey errns:cwd:ryeﬁ{ Rtaseed Yatphinphiheis taie] oy ekeeld@alerg!eﬁ@ﬂ%e_(dc&%h) T
“ant agoni sts r si mul t aneo S rate S nt i use in-the. -
treatte 5'5'100@' MUSHR 15 ?%O&I gE%MeEB PN gl'g‘eﬁ n@%cgeo g‘%@dz) ed?ef ul for-

- the tPerapersntiO@E): 462@69psp| ratory di seases detailed, above in associ ati.on

Wi th 152 2000 SLS b B8 RBELE L B S ditlae SR ORP NGRS T ase 1V

20 - obstructive pulmonary drsease (COPD) bronchltrs bronchial hyperreactzwfy asthma
cough and_ mrnlt[s urological disorders such as urinary incontinence, poliakxuna
neurogenic or unstable bladder, cystospasm and chror_uc cystitis? gas‘tromtestmal.f o
disorders such as Err‘ita,b-ie boWel syndrome, epastic_ colitis, diverticulitis and peptic
* uiceration; and cardiO\-raseular disorders such as vagally ‘induced sinus bradycardia
25 . (Chapter 7, Muscadnic Receptor Agonists and Ahragonists in Goodman' and Gilman's'
' The Pharmacolog:cal Basrs of Therapeutrcs 10the edition, McGraw Hlll Ney York,
© 2001). | ‘ 8
- The compounds of the invehtion can be used alone of in aeseeiation with other -
drugs commoniy regarded as effective in the treatment of these diseases For example,
. 30 ) they can be administered in combrnation wuth Bz-agonrsts steronds  anfiallergic drugs,
' phosphodlesterase v :nhrbztors anlor ieukotnene D4 (LTD4) - antagomsts forA__ '
simultaneoue eeparate or sequentral use in-the treatment of a resplratory disease. . =
. The claimed compounds are useful for the treatrnent of the respiratory drseases_.
detailed above in association wrth ﬂz—agomsts steroads antiallergic drugs or

as phosphodiesterase IV mhlbrtors



22 June 2005 2 Conpounds with related structure$ have been described as
anti -spasnodi cs and anti-cholinergic agents in several patents. For

exanpl e, in the patent application EP 747.355 carbamate deri variupe2085e
described which are represented by the follow ng general formula XNO Y 0
R1 Werein “each synbol has the foll ow ng neaning: A ring is a benzene or

~a pyridine ringGomEands \@th feldedistri@@RE- 108t Itdchi descabédibatet-shasmodics | ng
whi ch may have a substituent 10 on the nltrogen atom and whi ch may have a

cross- | i n@AGNIEholnergic gagns in 6 PARMEh may have a substituent, a _
cycl oal kyl or muzlexamipRnyn g gatnt dFpucaBnER 748 %ardaﬂmn&)ét@mnmtwés fareve- or
si x- menbered , nitrogen-containin hete ocyclic X_is a single bond
or a net hﬁeéﬁg’eavﬂlh%"ariesreﬂ’e?%”t%d gYP{ﬁlfB' ?Yﬂjge’é‘?rel B@ﬂéll group, a methyl ene
group which may be substituted with a hydroxyl group or a group -
represented by the formula -S(O), -, and | is-an integer from 0O-2. These
conpounds clearly differ fromthe conpounds of the present -invention in _‘
terms of their structural chajactgristics, as al ways have one hydrogen
on.the 20 nitrogen of the cafbAmdte b nd. d) ifion, another patent
app! i- cation EP 801.067 discl oSe

n%s/ nt-ed by the formula H2)n:
N (Rm NcC X 0 22 June 2005 |Werein is amaryl group, a cycloal kyl
group, a cycl oal kenyl - group or 4 heteroé}yl group, X is a single bond or a
met hyl ene group, 51 is 0 0R11

Wherein‘each symbol has the following meaning': _
~Aring is a benzene or a pyridine ring, .
" ' ring IS a nitrogen-containing saturated hetero—rlng which may have a substituent
10 -on the nltrogen atom-and which may have a cross-llnkmg, . _
- Rtisa pheny] group which may have a substituent, a cycloalkyl or cycloalkenyi group
having 3 to 8 carbon atoi‘ns or a five- or six-membered .nitrogen-éontaihing heterocyclic
group, | o | ' '
X is a ‘single - bend ora methyiene group, . ‘ S
B ,15 Yi is a single bond, a carbonyl group, a methyiene group which may be substltuted with
| . a hydroxy! group or a group represented by‘the formula -S(0), -, and 1 is an integer
from 0-2. S o
These compounds clearly differ from the compounds of the present invention in
o terms of their structural charactenstlcs, as they always have one hydrogen on the
"20 —n!trogen of the carbamate bond. . | '
| In “addition, another patent appllcatron EP 801.067 dlSClOSES compounds

represented by the formula

((i)]

T CHz)n@ | ,- :

R,




n is an integer of 1 or 2.. These conpounds are also different fromthe
‘conmpounds clained in the present invention because the nitr%gen of the
carbamate group is included in a cyclig structure. In WO 01P6447828P2

. descri bed compounds having the follow ng general 10. fornmula RL g. pT
(CH2)n-A - (CH2)m N ((CH')P R2 R3 X 15 wherein Bis_a group of formula (i)
or ii RA R8 RIO RIO Qj A O, Rl Rz R3, m n, p, X Q'R8, RO and R10 are
defined in, claim t he ited ap The Rent i nvention
provi des N¥¢ €8 o@ vé/ﬁlaé‘ha%(f@md'ﬁl ﬁu51°|°aﬁﬁ¥le9f°é’8r Ba‘ﬂé[ GV /YR L with
potent antegptarstgradd,i vity at nuscarinic M3 receptors and which have the
chem cal gructure descri bed |n formula (1) or are. pharmaceutically  25:
accept abl & &7 pigglehep 8falmﬁglwer€j°§%l ts of formula (11). Formula.(l)
represent s i@oganbamate of the follow ng general structure: 22 June 2005 .a
Rl ONE N CH% %geé a) which may be quaternl sed to give a -

phar maceut '€ a0 iR} @éﬂ)toégi e salt of the ‘carbamate of formula (1), in.
particul ar a S @hésedongiahref AEdifiéret] from e cdhbounds Blaith€dH-the present CHZ) n

A- (CHZ)mN O
- ( _4) invention  because the nitrogen of the carbamate group is mcluded in a cyclic structure.

~In WO 01/04118 are descnbed compounds havmg ‘the foliowmg general
10, formula ' ' ' ' ' '

- R1

(CH,
R2

R3

" 15 " whereinBis a group of forfnula (i) or (ii): '

" R8

R
1310>.K

A, @ RT, R2 R3, m, n, 12 X, Q, R8 R9 and R10 are defned in claim 1 ofthel S
20 ‘crted appl:catlon '

- The present' invéntion provides new compouhds which are quinuclidine ‘
‘carbamate derlvatrves with potent antagonist activity at muscarinic M3 receptors and -
which have the chemlcal structure described in formula (i) or are pharmaceut:cal!y’

25 acceptable salts thereof including salts of formula (II)

B Formula {I) répresents a carbamate of the foliowing general structure: '



‘the substitution in the bicyclicr

(I 1) wherein: 10 Rlrepresents R3 R3 R3 R3 110 R3 R3'R3 R3 R3 0SO/ or

O wherein R3 represents a hydrogen or hal ogen atom or a st'r?ég g

branched | ower 15 al kyl group or a cyano group; R2 represen ung, %I,

phenet hyl, furan-2-ylmethyl, furan-3-ylnethyl, thiophen-2- ylmethyl,. or

t hi ophen-3-yl net hyl group, or a straight or branched al kyl group havr ng 3

to 8 carbon atons, an al kenyl group haV| ng 3to i carbon atons, or a

cycl oal kyl group of 3 to 6 ca ato i\leuﬁ 2006 5 pis 1 or 2 and
ynb wn he 2, 3 or 4 position

s of (ihe as tric carbons; mis an

integer from0O to 8 A represe t( %P CH2- ,OCH=CR4-, -CR4=CH, -CO, -0, -

-S, -S(O-, S@®@, -NR4-, or 5 - group,. wherein R4 and R5 each’

i ndependently represent a hydrogen{fatom a straight or branched | ower

al kyl group, or R4 and R5 together forman alicyclic ring; nis an integér

fromO to 4 B represents a hydrogen atom an al k_oxE/ group, a cycl oal kyl
group, -000mh omay- ObeRquateinisedi o Brei & phammatsuticallya

a napht hal | RARRRLN | enyl group,

bi phenyl g%@#é“%é BEBSP%S}Q?E?@F%F ¥ S%’%fr&mm%? U\ °R R7_ RS 15
wherei B Z represents O, Nor S;, R3 is as defined .above; and 'R6; R7 and -
R8 each. independently represent a hydrogen or hal ogen atom or a hydroxy

i ncluding all possible confi Bl &Y

~group, a .phenyl group, -OR4, -SR4, -NRAR5, -NHCOR4, -CONR4AR5, -CN, -NC2,-

- 00084 or -CF3, or a strai ght or bra'nched, substltut ed or ,emBubstltut ed

| ower \”/ \

B —(CHZ) —A (CHz) N‘“ (CH;
X
(I .
"wt'nerein: |
10-. Rireprésents

. wherein R3 represents a. hydrogen or halogen atom, ora stralght or branched fower .
15 alky! group or a cyano group; ' |
R2 represents a benzyl,. phenethyl furan- 2-ylmethyl furan-3-ylmethy[ thlophen-z-_.e___ _
| ~ yimethyl,. or thlophen 3-yimethyt group, or a straight or branched alkyl group having 3
. to8 carbon atoms an alkenyl group having 3to 8 carbon atoms or a cycloalkyl group
-of 3 to 6 carbon atoms

Besaplable @ltcyfa#‘@ group,




20 : al kyl group, wherein R4 and R5 each independently represent a hydrogen
~atom a straight or branched | ower alkyl group, or R4 and R5 together form
an alicyclic ring; or R6 and R7 t qget her forman aronmatic, 8P|J99%2@Q,5 or
het erocyclic ring; and X- represent’s a pharmaceutically acceptabl e ani on of
a nono or polyvalent acid. In an aspect of the present invention, there is
provi gag 1aoconpangle Wb banat g ne 2005 5a
R1 OQN R2 N IcH2¥1a3 p (§t:ih)1ﬁ<§1 ™ E\r%rwhereltﬁcylf\;il%regres%atf r??gﬁel'é ééj Crt'"
~ rt* PesiligRdngrading ajkgossigle Ranfiguspices eithe asynydeldgeartamshal ogen atom or a
stral ght aflintbgaTEhed b gwer  al kyl group or. a cyano group; R2 represents a
benzyl henethyl , furan-2-ylmethyl, furan-3-ylmethyl, 15 -
t hi op‘ﬁe‘?fﬁ?seiﬂtsr@t Tyt oﬁﬁ?ﬂ%h&ﬁ‘&z%mﬁ@ﬁyl Ogr-6up-SO0)- aSéIzrangmoror branched
al kyl -cromauprh ay Wadr hav 3to 8
car bon atorr?&ﬁ) orgae%ehg %Q%ngrggggquegﬂf( %ggélanrt dig% B‘gl @s-1 or 2
and tﬂ@'%r\ﬁ[?éé’ﬁaf‘ﬁ’t‘?%'ﬁwﬁhaﬁfﬁ@f@% opiRdyarid B85 rt@gwgwam@mh)emamcydne nag 3 or 4
p05| th @rgnl.n@bg,dfr&g @td 4.possi bl e configurations of the asymmetric carbons;
20 0 harmaceutical’ly acceptable salt thereof. In the quaternary
%?ﬁb%%ﬁﬂ%‘%‘?“ 2ipe. pnedfeny greum emycloalkyi grolipdioQOR2Dr t hose
. repreEEJlIFed e T s8a u n X-). is associated
mﬁ %[?? SRR 12 g&ef%ed%ogg be Qmﬁgr'i)? 8Fou% q\%gﬁq}aa& URIP Ay | oLs
nersd-’&c ed‘?hggfé’ﬂa%halﬁ@f' QFCeépaﬁTh'Ieiew'rﬂiFQﬂp Qea gumtmwfdermu!ad(nne gipul f at e,
nitrate, phosphate, or an anion of an organic acid such as, for exanple,
acetate, tnfluoroacetate, nmleate, fumarate, citrate, oxalate; succinate,
tartrate, malatée, mandel ate, methanesulfonate and p 30. ‘tol uenesul fonate.
"X is pr eferably an an-lon "selected from chI O:I‘I R6brom de, i odide,

z

R7
RS .
w . G

' is . wherein Z represents O, N or S :
R3 is as defined anove .and :
R6; ‘R7 and R8 each lndependent!y represent -a hydrogen or halogen atom, or a |
.- hydroxy group,. a phenyi group, -OR4, -SR4, -NR4RS5, -NHCORM4, -CONR4R5 -CN,
o -NO,, -COOR4 or -CF3, or a straight or branched substituted or. unsubshtuted lower - E
'2_0 - alkyl group, whierein R4 and RS each mdependentiy represent a hydrogen atom, a
" - stralght or-branched lower aikyl group, or R4 and RS together form an alicyclic rmg or ,.
_ __R6 and R7 together form an arornatrc alicyclic or heterocychc nng, and

- X represents a phannaceutlcal!y acceptable anion of a mono or polyvalent acid.

In an aspect of the present invention, there is provided a compound which is a carbamate
of formula (1):



<1, 2 or 3 substituents. When two\o

sul phate, nitrate, acetate, numleate, oxalate or succinate. Mre preferably
X . is <chloride, bromde, trifluoroacetate or nethanesul fonate. 6 22 June
2005 The |l ower al kyl groups and noi eties nentioned herein, 64 Heag 2005

ot herwi se specified, are straight or branched al kyl groups containing from
1 to 6 carbon atons, preferably from1l to 4 carbon atons. Preferred | ower

al kyl groups and noieties include netdwl, ethyl, n-propyl, i-propyl,
n-butyl, 'sec-butyl and t-butyl. A kyl groups 5 having 3 to 8 carbons
mentioned herein, such as those present, in the group R2, include
n-propyl, i-propyl, n-butyl, sec-butyl, t-butyl, pentyl, hexyl, heptyl and
octyl. Cptlonally substltuted | ower aIkyI groups Rﬁntloned hereln i ncl ude
strai ght or branched al kyl groupg 1 to 6, preferably fronll

to 4, carbon atons as nentlon.o above mhlc may B2 unsubstituted or
substltuted in any p05|t|on by ‘dn! to ngne substituents, for exanple by
Yore substituents are present, each
substituent may be the sane or differgnt. The substituent(s) are typlcally
hydroxy or al koxy groups. Al kenyl groups having 3 to 8 carbon atons
nent i dned her ¥P#ei'such as those present in the group R2, are straight or
branched groupg ;spedergs. straight or branched 15 propenyl but enyl, ‘

pent enyl ,- hexenyl heptenyl or octenyl. The double bond may be in any
position:in the alkenyl group, such as on the terninal bond in relation to
the carbamate group. Al koxy g&oups meng,i oned he{eln such as.those present -

in, the group B, are 't cal l'ys_| ower al gro that i.s groups

~containing from1l to 6 on .é Zaégﬁg;gra \ rom.1 to 4 carbon
atons, the hydrocarbon bei® ranch st rapght™Pref erred al-koxy
groups include methoxy, ethoxy, n-pregoxy, i-propoxy, utoxy, sec-. but oxy

and t-butoxy. Cycloal kyl groups and alicyclic groups nentioned herei n,
unl ess otherwise specified, typically contain from3 to 8 car bon atom;
preferably from &to 6. c&hon 25 akyns. Cychk
~rings of 3t060a at or ,
and -cycl ohexyl . t iS4 men$i i n @elgN on"t o.
typi cally cont ai ns Prom 5. to: 14-"‘.pref erabt v 5 to 10parbeon 6
of aromatic groups .include cyclopentadlenyl phenyl and- naphthalenyl- 30
_The, heterocycllc ring nentioned in relation to R6 and R7. is typi cally a 3
to 180 ‘nenbered ring, such as a 5 or 6 nenbered iing, containing one or. -
or e het er oat Rm‘represents a hydrogen or halogen atom, or a straight or branched lower -

- alkyl group or a cyano group;

S :-RZ represents a -benzyl, - phenethyr furan—‘2-'yi'methy|‘ furan-3-ylmethyl, |
15 o throphen—2~ylmethyl or thlophen-3~ylmethyl group or a stralght -or branched alkyl - - -
- - group hawng 310 8 carbon atoms an alkenyl group havmg 3to 8 carbon atoms :
'or a cycloalkyl group of 3to 6 carbon atoms; - ' ' 7
E . pis 1 or2 and the substitutton inthe aza bicyclic nng may | be in the 2 3o0rd
. posmon lncludung ali possible conﬁguratlons of the asymmetnc carbons
20 ~ “or a pharmaceutically acceptable salt thereof. c
| In the quaternary ammonzum compounds of the present mventlon includlng
25 _‘ those repfesented by formula (i), an equlvalent of an anion (X).is assoc:Iated with the
-. posifive charge of the N atom. X" may be an anion of various mineral acrds such as, for__-;
example, chlonde bromude “iodide, sulfate nltrate phosphate or an amon of an
organic acid such as, for example acetate, trsﬂuoroacetate maleate, fumarate, cxtrate
'oxalate succinate, tartrate malate mandelate methanesulfonate and p-'
30, toluenesulfonate. X° is preferably an anion selected from chloride, bromide, IOdide
sulphate, nitrate, acetate, maleate_, oxalate - or succmate More preferably X is
.chioride, bromide, rtri-ﬂuoroaoe'tate or methanesulfonate.
Ca Y




.selected fromN, S and O Typically, 1, 2, 3 or 4 heteroatons are
present, preferably 1. or 2 heteroatons. Exarrpl es of heterocyglic rings.
i ncl ude piperidyl,, pyrrolidyl, azetidinyl, aziridyl, piper #iJ HW 200
“nor phol i nyl, thionorpholinyl, pyrrol yl, im dazol yl, 35 i m dazol i di nyl ,
pyrazolinyl, indolinyl, isoindolinyl, pyridyl, pyrazinyl, pyrimdinyl,
pyridazinyl, ifteliosenydlkyl i groupedahny| moiehen| énticdnad alzerkipl ,untessi niplerwise

ui nol i zi nyl ...i soqui Q|| 22 June 05 7 unoII t.hal |

Maphchyr 1 argted aF RBRa o rangitrand ot iR reg T QR goms.
qui nucl i dlprgfér,abtyrﬁrcaﬁm M6 ,4 psibaz cdtying. t rRrafeoled Ipwbeian@lzgrqupsaarmﬂ n-imeeuayl As
used herein haI tomi ncI udes fI upri ne, I or| br e or iodi:ne
atom- t ypirtaidey™ R’g’FLﬁf YinBProgyf: rﬁrﬂ@’ of” bBE’Lnﬁeﬁ'bu%? Qg"ﬂﬂl RMS@HH% of '
" the pr esemtavm@\aem iBogarbeny esitibest bygreirorsuch aag th)osannteserittus the pogoR2such as
t hose re re ented b hav metric .
car bons, p iqdﬁd'bprgf’ EWQS;E)OEQJM egygyg&b ‘?Pé%"ﬁ&é}ﬁ’z?s and
m x;uresdof theptsem@r?xbtam{edvubwm Qlkylh@oap@mnﬂbnédﬁbeqerremmtieIsltm@flt bon. .
Preferred,car es 0 re 1
b ophen: SRR A roHre RTEBRo AR5 5, PR AN Tgro e dnrahon Blomd o 0.

unsubst it viedtorad a:ovﬁi’:wh&:h Mb@gsmbstuﬂsfedmv&meﬂtuﬁﬁ i Bing (Wositibt byedewrth a
i tuent be in the 2, 3,

gr oup er .t han h b
SPab opubReRe 1 SGis Srne & Fodi Catuehon WHEY NG HERTE the
subst it ueet:bstumqmsefaeé alreyeritn ebhe subpiiteéniti mayobe tthe $am@.orTbéfeBaninst iThelent
.R3is pref h en,, hal.ogen or |ower al kyI pref erably hydrogen,
fluorine, %%g'r%'gﬂ q%ﬁ‘é‘?ulbmydr SLAYPYHE B ar ticul arly preferably . -
~hydrogen, fl uoaikeeylagroogy hw:ng 3Esa8rphiesn m‘torssntnmmrbueceueﬁlm gush s thngd ude
~ EZ: g: ]P B?gﬁ ege&aﬂgte%g{o%%w are?é rﬁx?fw{' grpl?{alﬁg]ed gtr QfesnL}f:lh as straight or branched
cal kyl xst hpmpbﬁ'ﬁ Eﬁ:tyhym;bén{ényi Hednyg ahdprényl bhoeteyyl. d'me(dblﬁble bond may be in
al kyl')-furan- ific ex Ies'n
&t hyl prEnpPsten 7 e, aSREn o1ous. SEANBE e i el gyl ot FRROT W g,
f 1 uor opheogtbamatecdrbap.ophenyl, 3- et hyl phenyl f 1 our ot hi ophen 2- yI met hyI '
f1 uorot hi enyl nd quorbfuran rticul arly. eferre oups=-
R el de nehBP ot BEuRRER e Mt Sk metriinBRE OB 0P
-t hi enyl atyghichlly-towez- @Ikm@rt @yabps Rhef &r gedpg rconfanin fron*chunbe'abmrmyi atoms, - _
~thiop I, O t yl.,
PR itk i 1 s SRS o T5E Mol 8RR pLRER R hecBRSRBRAY
-N. RLR2 i ﬁre‘fmafmdaiaoxyl groumlmdﬁetmﬁh@woatmxy N(—bmpnw )i-{opdrExy] H-butoxy, sec-
N(benzyl )§4t %ﬁg‘g -N(benzyl) (p-tol yl phenyl); -N(butyl)(phenyl);
N( phenyl) PR % ?Ymet hyl); -N(phenet hyl) ((phenyl); -N(pentyl) (phenyl);
- N(pent - 4- Cycloalkyl groups- and alicyclic groups -mentioned herein, unless otherwise = .~ -
'speciﬁed, typically contain from 3 to 8 carbon atoms, preferably from 3 t6 6 carbon
: 25 atoms. Cycloalkyl groups ‘and alicyclic rings of' 3 to 6 carbon atoms inclgd_e
' -cyciopropyl cyclobutyl cyclopentyl and cyclohexyl. L ‘
The aromatlc ring mentioned in relatlon i0.R6 and R7 typlca{!y c:ontams from 5-
fo 14, preferably 5 to 10 carbon atoms. Examples. of aromatic groups‘ mclude_r
" cyclopentadienyl, phenyl and naphthalenyl. .
: 30 - The heterocyclic ring mentioned in relation to R6 and R? is typlcally a3to10
membered ring, such as a 5or 6 membered rtng containing one or more heteroatoms
_ "selected from N, S and O. Typically, 1,2, 30r 4 heteroatoms are present preferably ‘I
_or 2 heteroatoms. - _ E_xamples of heterocycl:c_: rings -include " piperidyl,. pyrrohdyl,_-f_” E
_ azetidinyl, aziridyl, piperazinyt, morpholinyl,' thiomorpholinyl, pyrroiyl, imidazolyl,
35 .imidazolidinyl, pyrazolinyl, indoiinyl, i_soindoiinyl, pyridyl, pyrazinyl, pyrim'idi.ny[,-
- pyridazinyl, indolizinyl, isoindolyl, indolyl, indazolyl, purinyi, qmnolizinylf isoquinolyl,




enyl ) (phenyl); -N(phenyl) (thi ophen-3-yl nethyl);

-N(butyl) (thi ophen-2-ylnethyl); -Nbisthiophen-2-yl nethyl; '
-N(furan-2-yl net hyl ) (t hi ophen-2-yl nethyl): -N(allyl)(thi opher%Zs’H”e 2005
2-ylmethyl); -N(cydopentyl) (thiophen-2-yl nethyl); '
-N(furan-2-yl met hyl) (phenyl) and Noisfuran-2-ylnethyl. pis --preferably.

2. The suabsiblyt, uphitiealazinylf hepm;armwy@unﬁdsﬁnayuZhgmb.emyn S:mriéfu%fl epehbiyll N the 3
posi tion. conf i gurat i on,

pref er abﬂy'nt"gdsrggi??zé’r}’ élylr"t‘ﬁ? yl é@azf’l'?'é teﬁ‘%%llyévﬂr}qgé‘@lﬂﬂpound?s of gener al

f or mul a(I) ar Aslusbemxdﬁ-!h tamalddeuﬁtératmmas AQLordrke, lchidhite, Hr&}ﬁméw?@duﬁg the |
pr esent 3@{0 005 Benzyl phenyl car bam ¢ aci d
1- azabi- c? Q]a nge( Qfine O PEIMIBR M- (4- f | uor ophenyl ) car bami ¢ aci d '

1- azabi cycl o[ Zhé c&]n@@bn&- 6Rh | presdr inveRBOT YéprBsdritdy bg g@n@%mag ? 864 daits

1- azabi c 2.2.2 R) ester Butyl phenyl car

1- azabi cél:ef' ugh s0 éqﬁf%‘ﬁe”@gt By fommidAy). tMiish B Daye wBehgr eerHani ¢
acid 1- az@bmmyteubo[:&banﬁ]lﬁ@hdé?*aﬂ R)e\’boé%ﬁil@%ter@’&]é‘&ﬁér@yh‘ﬁ@'%ﬁlﬂeci@&lﬂ@%‘ Sncfrci d
1-azabic E J.oct - - 3- ester Pentyl phenyl carbam ¢ aci

1- azabi c ﬂ{“‘%o fh?)'meré f?'k)"i‘/'?’” terssepe pERe- Fl{e%ﬁf?l"’bfﬁéﬁ*ﬂﬂ carbanic acid
L- azabi cycl o[ 2PRaf@ @ teadnitgd cﬁsfo&huiaph?%‘étthbéwhﬁ%@nm%t By bRéhpam ¢

acid ([1 a%' X%% ct - 3-( ester 10
But y1% hi pa 'hﬂ' fo?t“ éadraetmyfagzatm Wieh &y gospbstiteted (. (RY il est er
Bi s-t hi awmeasgea) y ifmehvayeicrRY hsaé.Ub@tutafé@ vhiteZ aRiupyRS %?ch%s 8irRf traA Hy@ogen ESt €r
~ Fur an- 2 t%éué.%-thlophen 2:}/ nmet hyl carbam ¢ acid

1- azabic EI ge gRy-be ingys 2. 3. 4Py 'N?T)ﬁ ? RhepAEHRUP. {efekeptiosatesn ¢ aci d
1- azabi aytisqineng, ﬁ']e%llbsﬂméﬁ) i¥ lre#&riaBly it The 4 position of the ring.  The substituent -

' Cycl opery yl t hi n-2-yi met hyl carbam c acid 1-azabicycl o[ 2. 2: 2] o6t 3- (R)yl
ester ah-P ’%F Wﬁéesﬂyhe'ae%rﬁrcioy@r Rl a praferably| ydpogenyfiveting- (R) v -

esters Rihrher m@yl@% l%ﬂbﬁéﬁl&;lw %réfer%%@bhfi&’rﬁ%g{ ZﬂL?angleo&I m%v( Yl

ansy! plioR P BhiBSieRd Ri°Gpier dydrsy Pcoptorvt 99 Tussten zomeiny
Benzyl p Pescvt 3o-Tunhen et
1S oty st M A AT,
1£ or for a@?yj)gg%\r’)goér{af R SYmeton aPectir ?’@JF‘PFA?S drelgste 4 he bas.
- substi tmeafopbmw het-aegijipHengly Chichlofdpt@nyt, 4-ethylphenyl, 3- -methylphenyl;--3- -
20 ﬂuorophenyl 3-chioropheny_f, 3-ethylphenvyi, ﬂouroﬂaiophen—2—ylmetﬁyl, fluorothienyi
- and ﬂuprbfuran-z—ylmethyl. ~ Particularly breferred groups R1 include phenyl, 4-
- fluorophenyt, 4-methylphenyl, thiophen-2-yimethyl, thienyl and fura'n-z-ylmemyl._
Preferred groups R2 include benzyl, thiophen-2-ylmethyl, thiophen-3-yimethyl,
_ 'furah-2—ylmethyl, phenethyl, pent-4-enyl, pentyl, butyl, allyl or cyclopentyl.
25 Preferrred groups -N_R‘IRZ in formula (1) include the groups -N(benzyl)(phenyl);

. “N(benzyl){4-fluorophenyl); -N(benzyl)(p-tolyiphenyl); -N(butyl){phenyl); ,' _

_ ~N(phenyl)(thiophen-2-yimethyl); N(phenethyl)(phenyl); -N(pentyl)(phenyl); -N(pent-4-
enyl)(phenyi); -N(phenyl)(thiophen-3-yimethyl); —N(butyl)(thioph-en—2-yimethy!_);
-Nbisthiophen~2—ylmethy{' -N{furan- -2-ylmethyl)(thiophen-2-yimethyl); —N(allyl)(thiophen- '

30 2-ylmethyt) -N(cyc!opentyi)(thlophen~2-ylmethyl) ’N(furan 2-y!methyl)(phenyl) and

-Nblsfuran-2-ylmethyl _ ,

p is preferably 2. -The . substltuilon in. the  &2@bicyclo[2.2.2Joctane is

preferably.m the 3 position. The substltuted, carbon atom may have (R} or (S).
configuration, preferably (R) cbnﬂguration. ' .
s | | |
' The following compounds of generai formula (1) are intended to lilustrate but not to fimit

the scope of the present invention. '




25 Further, it is preferred that B represents a hydrogen atom or a

substituted or. unsubstituted phenyl, pyrrolyl, thienyl or-furyl grou
a. Dbi phenyl, naphthal enyl, 5,6, 7, 8-tetrahydronapht hal enyl ogr?June 2005
‘benzo[ 1, 3] di oxolyl group., in particular a substituted or unsubstitut

phenyl or thienyl group, such as a 2-thienyl group or a 3-thienyl grou
parti cul arEein}aprﬁanyi&iamMilc @tidupazabicib[e2 RjoceBYR)y! pstarol yl or fury[ gro

may be un ted . or substituted wth a defined above.
substitue {? rqpRen ¥I}?€Q§’m%a°@db?za§%’ E’[?I[Z%xapgﬁg(ﬁﬁﬁ ®¥fng. The , p
?Ir?gup maRé Béazmﬁtu@&brdguﬁ@@cﬁm azdwdybbmzd]dm BMRMeastér\_/Fo or It‘lhrea grou
to ch may be i n sitia ypically it is
unsubstltzﬁ“ggotﬁpylg §'E"i°t a?'ag %/ﬁag gﬂﬂg ]BEtp k‘?)é' rrpl einthe 2, 30
posi tien. FResfieiopbky-2-yiristhgitdhiridand $-aB§b|cRIo[amd2]R&-3eat)m ealéependent |y

repr esent
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he. ndh o HBABRSTE2 Y grahsagbagicr i frapabicrsiaa 2Eoor P NbEER ut ba phenyl

groups V\hB%hthraswerﬁ-@@rrﬁaan&arBameac:aql-aﬂablcgdbm PBcP3-(Rt a3ttt p-tol yl,

ey B Ry e TR B - oo SRRy °

3- hydr oxypkenyl group. 10 Typically, n= 0 or I mis an integer from 1

6, t d A t CO-, -NMe-,°
B Part S iehen 2athebiicdame sootsatiofs S GER, Bonpl oo of
sui t abe @ygu@a\tymﬁ{adabmnz%&@ﬂ?karbahm |lagidet -aiwdwlomlez}c&i-hy(mﬂeestm l'yl ene,

al lyl ene,

or e o1 1 cuBSa LB S Ferapean eI BT Lipé'zﬁﬂleiﬁ.ycygf’ o o

'S subst

an&yﬁﬂieﬁylcérb@mm ddiddgepasity@o[ IR dod-43s4 phnoxypropyl ;

> S BRI A ISR P S

. fluorophenoxy]propyl 2 benzyl oxyet hyl, 3-pyrrol-1-yl propyl,

2 t hi en-2-yl et}t—‘]l%férred sahts o? formula (Il) are those havmg the preferred def mtlons of R1,

25

R2, -NR1R2 and p as for formula (1) above and the same Iocatton and confi guratton of_

the subststuent on the azonlablcychc ring..

p, or

ed

p,

up
The

henyl

ps
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r 4

yl,

- CH20H, P%Ithrdﬁh/&%&yirh&iﬁ%barr%ﬂ1 -az&icy AR, 2)odtAMyyl ester CF3 group,

In

and

tO

ne,

: | but hept yl
ot hyt eneolyanr afeHbiReR bt SE e R e o SR s
met hyl am B@ﬁnwm-ﬂﬁ%ﬂ@mrﬁhﬂx% }’Jaﬂﬁtﬁcydlhm@ea]@chlsy(mﬁt bsteene, et hyl ene,

oup "

Further, it is preferred:that B represents a hydrogen atom or a subst{tuted or
‘unsubstituted phenyl, pyrrolyl, thienyl or furyl group, or a. blphenyl naphthalenyl.
5,6,7,8-tefrahydronaphthalenyl or benzo[1,3]dioxolyl group, in particular a substituted

or unsubstituted phenyl or thienyl group, such as a 2-th|enyl group ora 3—th|enyl group, )

30

particularly a 2~th|enyl group. : S
~ The thienyl, pyrrolyl- or furyi group may be unsubstituted or substituted with a
group R3 as deﬁned above. The substituent may be in the 2, 3 4dord position on the

" fing.

The phenyt group may be unéubstitdted or ‘substitu'ted with one, two or three--f"'f“»‘ '

'groups {R6 to R'B)' which may be in any pbsition _dn the ring. Typi,é_:ally ftis . .

35

Preferably, the substituents R6, R7 and R8 each independently represent a hydrogen

" or halogen atom, or a hydroxyl, methyl, tert-butyi, -'CHon', 3-hydroxypropyl, -OMe, -

" unsubstituted or substituted with one group, for example in the 2, 3 or 4 position.




Ipropyl 3- phenylaninopropyl 3- (et hyl phenyl am no) propyl ,
henylsulfanylpropyl 3- o- tononypropyI 3-(2, 4,
rlnethylphenoxy)propyl 3-(2-tert-hutyl-6- nethylphenoxy)ﬁ?o'HWzoo5

bi phenyl - 4- onxy)propyI
5,6,7, 8- tetrahydronaphthalen 2-yl oxy) - propyl, 3- (naphthalen 2-yl oxy)

F2)y|4 d2f5~|m3e2( n«g@om qn@mmlw)mgplt@@bﬂwe (R~ Ef;lh@rfoﬂprr]@mumm ather
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3- nist rcp@buesgeme)t@ﬁoayﬂrydr 6roa§€5rYé azmo@@@fmﬁxmmr@rwﬂxe halogen atom is

3- net hox h 1) ph |
3 s SRR B L35 b ap o S Pk kR prsrabpire P
4- hydr@@ﬂMﬁﬁ&lMtﬁ@bﬂW |3-c Jarloph&WAl r B XY PARNDXY AR AMEny, 2-, 3- and

4- hydr oéEﬁ/L%henoxy) pr.opyl, 3 hydr oxyphenoxy) p olg)él 4- 0x0- 4-t hi en- 2-
gﬁfﬂ r

utyl, |be[“§Pﬁ‘"aZ Fobarsyary are gﬂﬂ)yl 4-fluoropheny}

( benzot ldk 32 pﬂe@m@r@{[@pyl 3 benzyl oxypropyl .
6- (4- phenyl but ex phenox but zyI oxyet hyl group. _
Especi’@lly pref 85 éalq grarats t‘%/@?é?@frh tt‘ﬂg %ﬁ’ﬁyg’&/ éy@I?f Jrvdphi s
Z Ubﬁ titut @ébr@%n@éa?-@f-llulne?lﬁglgﬁ : f}j@ ttmm?i?ggn oatr-lgmgrwph iR partigkan 8 xeriLopy!

p! enoxye nylally enet hyl , 3- enyl propy
3-(3- hydr & 'gyh@noqp 15t G 3%%%&%%@?&&5 Py EH=A- dsn diclade
'yl propyl, mkttafidns, eyldnd)eaifdank, Ledpyierd)s- ;fr@pb;lléht' NELitGiahd S 4 PhetBR NRINAL-

formula (II) are intended to illustrate but. n% tl 5 1inm.t the scope of
T he. preseﬁf'y'?'?ﬁ/eﬁf’?téfﬁne ethyleneoxy, propyleneoxy, butyleneoxy, sulfanoylpropylene, .

2-
3-
6-
3-
3=
p
3-
3-
3-
3-
"3-
3-
3-
3-
3-
3-
yl
3-

3-(R ﬁBenwmmubmﬁﬁaﬁwh@waxo&m@%n@Waﬁ&@ﬂiy M‘le)th)?ler?ez@thﬁéﬁecﬁﬂiﬂlé?{eznz 2] oct

. ane; bromd

1-Al |yl - BPW'FB%HW%?FWWB%V US?%'erfﬁoé%om abi cyci of 2. 2. 2) oct ane;

- gr Og dg ' More prefet;"red sallts of fonnulah(ll) are those wherein thg azomlabl éclo g.—0up R
t
br E)m) geenz%;)s? pu %re ne}trllggenoé(t%?‘n v\]f‘it!'P a% gxypropylZ% he}anlogye%hﬁ -phen a(ljly(/:l anle

B (R( Benﬁfyéﬂﬂﬂ%mw RT3 Bod R N2 dtoRERAYS Y los oniagh € of

.222% t an

“3-(R
T a(ne) ‘ Ryipsspy!, 3-phenylaminopropyl, 3- -(methylphenylamino)propyl, 3-phenylsulfanylpro vl,
| ?ageR)(_Benéyl Emen Icar barmyl oxy)-1-(2- phenoxyet?&)hej,m Hp%e proiy% 2.’2] Qc
3- (R)(Butsi(mwnwtﬂaa-b@fmﬁmm)&obﬂ phenylal I yl)- 13a(bmheﬁ§amy1@imrapﬂ 2] octa
ne. ‘ T 34567, 8-tetrahydronaphthalen-2—yloxy)—propyl . 3-(naphthalen-2-yloxy) propyl, -
25 '3 (naphthalen -1-yloxy)propyl, - PR 3»(2-chlor0phenox§)propyl, S
- 3-(2,4-difluorophenoxy)propyl, o 3—(3-triﬂuordmethyl | _phenoxy)propyl,'.
-(3-cyanophenoxy)propyl 34(4-cyanophenoxy)propyi, 3—(3—metho§yphenoxy)pf9pyi,
‘ -(@methoxyphenoxy)propy[ y : -3~(benzo[1',3]dioxol_-5—yloxy)propyl',"
" 3-(2-carbamoylphenoxy)propyl, o '3-(3-_dimethylaminoph_enoxy)propyl,

30 3-(4-nitrophenoxy )propvi, 3—(3§nitrophen0xy)propyl, 3-(4-acetylaminophenoxy)propyl,
' 3—(3-methoxycax_~bonylphenoxy)prdpy’l, 3-[4-(3-hydroxypropyl) phenoxylpropyl, 7

3-.(2~hydroxymethylphenoxy)prbpyl,' © . 3-(3-hydroxymethylphenoxy)" opropyl,. o

" 3-(4-hydroxymethylphenoxy)propyl, - - 3-(2-hydroxyphenoxy)propyl,
. -3_—(4=hydrokyphénoxy)propyi, 3-(3-hydroxyphenoxy)propyl, . 4-oxo-4-thien-2-  ylbutyl,
35 - 3«(1-methyl{1H}- - - imidazol—2-ylsU1fanyl)propyt, 3-(benzqthiazo!-_2-yloxy)propYI,
3-benzyloxypropyl, 6-{4-phenyibutoxy)hexyl, 4-phenoxybutyl or 2-benzyloxyethy! group.
' '_ Especially preferred salts a.re those wherein the azoniabicyclo group is substituted on
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.|ab|cyclo

broni de 1- Al | yl - 3- (R)(butyl phenyl car banmoyl oxy) - 1- azoni abi cycl o[ 2. 22] oct ane;

b d

3r(()r£)(gm yl phenyl car banoyl oxy) - 1- ( 2- phenoxyet hyl ) 1- azoni abl 8%6%1 2085 2] oct

ane; 20 brom de

3-(R) (Butyl phenyl.car banoyl oxy) - 1- [ 3- ( 3- hydr oxyphenoxy) propyl ] - 1- azoni abi cyc

0 [2.2. 2}ectiaogen Sivonwviiea 3-phenoxypropyl, 2-phenoxyethyl, 3-phenylallyl, phenethyl, 3-

g[ Bt 2 DTl Sierbrobil | A RBREAK MRS b gans.abl evel.
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2.2] oct

3-CRy (But v1 pherPoRIdAG 24555 99073 BRI () 315 eneod SR usispiey Rt % 2. 2] oot

ane;  brofimii¢he scope of the present invention.
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1- (2- Phenbiynigd hyl ) - 3- (R) - (phenyl -t hi ophen- 2-yl met hyl - car banoyl oxy) - 1- azoni
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S he??%ﬂéa&v@u&%'aﬁ%%@a S e (2 phenocyetn) T2 azonl 90 5vel ol 2. 22 |

1- Hept yl - Seteid; bperhkie4- enyl phenyl car banoyl oxy) - i

ATy SR B e PapRdR: @43%{9??%?%%%?@@3@90@ %2RPRED] cyol of 22

2] oct ane; brotriidd | uor oacetate 5

5 (R (phepyibis IS BTN 17 S35 GRIETs BB ) - 122
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S 1-(2- Hlenbmprﬁﬁehyl ) - (R) ( phenyl t hi ophen- 3-yl net hyl car bamoy! oxy) - 1- azoni abi ¢ |

ycI o]

(R (i <R BB R o by ey IR B4 azon abi ey

 |0 10[2ii‘ralrm:lstane brom.de

2 (R (B o7 1, ophn £ LI Bt car pammy L oxydd (s 5Bl QRDETs A 0Py - L-azon
3-(R)(Butyiphenyicarbamoyloxy)— —(2—phenoxyethyl)- -azomablcyclo[Z 2. 2]octane ST L
20 bromide - : - o .
. .3-(R)(Butylphenylcarbamoyloxy) ‘I-[3-(3-hydroxyphenoxy)propyf] 1—azomab|cyc£o
_ | . [2.2.2]octane; bromide ' , _
. , -(R)(Butylphenylcarbamoyioxy) -1- [3-(4—ﬂuorophenoxy)propyl] 1-azomab|cyclo[2 2.2]
_ octane; bromide -
; 25 3- (R)(Butyiphenylcarbamoyloxy) 1- (3—th|ophen—2—yipropyl) 1—azomab|cyclo{2 2.2]
: " octane; bromide :
o —(R)(Butylphenylcarbarnoyloxy) 1- (3 phenylpropy[)-1-azomablcyclo[z 2. 2]octane
- bromide :
- 3—(R)(Phenyithiophen-Z-ylmethy!carbamoyioxy) 1-(3—th|0phen-2-ylpropyl) 1-azon|a
30-  bicyclo[2.2.2Joctane; bromide \ - - o
1-(2-Phenoxy-ethyl)-3- (R)—(phenyl—thlophen—z-ylmethyl carbamoyloxy) 1-azomabicyclo
| ‘[222]0ctane bromide. : : .
' 1-AHyI -3- (R)(phenylth:ophen—2—ylmethylcarbamoyloxy) -1- azonlablcyclo[z 2. 2]octane
_'bromlde .
- ‘A'35 3~<(R)(Phenethyiphenylcarbamoyioxy)-1- (2-phenoxyethyl) 1 azomablcyclo[z 2. 2]octane |

a tnﬂuoroacetate




1- Al1yl-3-(R) (al lylthiophen-2-yl net hyl car banoyl oxy) - 1- azoni abi cyci o[ 22. 2] oc
tane; trifluoroacetate 9 15 : _
3- (R) (Cycl opent yl t hi ophen- 2-yl net hyl C@{ banoyl oxy) - 1- ( 3- phenyP3rlgps 2003 - azon
ia bicycio[2.2.2]octane; trifluoroacetate
3- (R) (Fur an- 2-yl met hyI phenyl car banoyl oxy) - 1- ( 3- phenyl propyl ) - 1- azoni abi cydo

[22yI2mZe][ ﬁﬁf@é‘lﬁ)g’ :[mig{) oxy az o%ﬁ%@aﬁ'\lf&%’%ﬁﬁl(a%o%tb%%&wza%o?‘a”ﬁ uor oacet at e
| n anot Haflucseipmtate of t he pr esent invention, there is provided a process for
e DY CPRAR Ry DR DRIEE il 5Ll O pf;%cecég'*@? e
r eact i ngrgucceametaind of fornmula (I111): 22 June 2005 Ila Rl ~-NR2 O -
15 or Db AR Pl kb T Bl proﬁ?ﬁi%%”m?ﬁvenf?oﬁ”‘?
al so prdxm’@t@{i bﬂmmdrmdemeparl ng corrpounds of, formulas {I) and (11).
ool AT Al SR B P RSB TP (a5 e
N~t cH~ 1p$2 2. 2 octane bromide
3-{R)(Bis-thiophen- 2—ylmethylcarbamoyloxy) 1-(3-phenylpropyl)- 1-azoniabicyclo
10 [2.2.2]octane; bromide
3-(R)(Brs thaophen~2—ylmethy|carbamoyloxy) 1-(3-thiophen-2-ylpropyl)-1-azoniabicycle
[2.2. 2]octane bromide .
1-Allyl-3-(R){allylthiophen- 2—ylmethylcarbamoyloxy) 1 azonlabmyc!o[z 2.2]octane;
trifluoroacetate ‘
15 —(R)(Cyclopenty]‘thiophen 2-ylmethyicarbamoyloxy)-1 —(3—phenylprqp§i’~)—1 -azonia
' blcycio[2 2. 2]octane trifluoroacetate | )
L3 (R)(Furan-?.-ylmeﬂwyiphenylcarbamoyloxy) 1-{3-phenylpropyl)- 1-azon|ab|cyclo
[2.2.2]octane; frifluoroacetate - '
' '-'1-Allyl-3 (R)(b:s—furan-%—y|methyicarbamoyloxy) 1—azon|ab|cyci0[2 2. 2]0ctane

20-. trifluoroacetate -

I another aspect of the present invention, there is provided a process for the preparation
of a carbamate of formula (1) |

(

~ wherein R1, R2 and p are as defi ned above :

. which process comprises reactmg a compound of formula (li):




RL RL(IVV ONCNR2 (CHz )o TRZ O 0 Method (a) (I1l) (1) In formulas
(1), (111) and (1X), RL, R2 and p. are as defined above 12 22 _June_ 2005
Compounds of general formula (111) may be prepared fromthe ggﬂP@%a@#Hing
secondary am nes follow ng the standard met hod (b) described in literature.
N RL R Triphosgene d HN\R2 \R2 hod (b) OM(IIl) 5 Am nes of

general formila (V) that are not co }Elally avai |l abl e have been prepared
by synthesis according to standard nethods. For exanple, am nes wherein Rl
i s thiophén-2-yl.methyl and R2 is as definedfabove, were obtained by
reductlye al kyl ation. The corresp dlngﬁéldehyde is treated with the:
corresﬁbndlng primary.10 am-ne to FﬂHt‘ ne, which is reduced with
sodi.um bor ohydride to obtain the secopdary anlne The car bamat es of
formula (1) my be converted to phar ne@eutical |y acceptable salts by

met hods known. in the art. Typically, a carbamate of formula (1) is treated
~with an inorganic or organic acid such as fumaric, tartaric , succinic or
hydrochl oric acid. 15 The quaternary amiBhi um deri vatives of gener al

formul a (II) nay be prepared by reaction of an al kyl ati ng agent of

gener al grnula VI) with conpounds of general formula (1). In formulas
(n, (ITﬂ EiepgrpdoRermes M- B X, n, mand p are as defined above. / Ri.
ON-+ B-(CH2)n A-(CH2)m-W N "~ Y R2 (I) Methods ~ (c) and (d)
_OH -
N ‘(CHz).p;
AN
- (V)

'\_Nherein 'R1‘, R2 and pin forfnulae (Iiy and (IV) are as defined above. "

o The present lnvention also provides processes for preparing compounds of.
formulas {) and (ll)

Compounds of general formula {n. may be prepared by method (a) ||Iustrated in

25 the followmg scheme and deta:led in the experimental section.

L~ _OH | D
| _N:‘ (CHZ},; 5 R
~ ‘ _ e
~R1 - (vy | ' - Nl
P

01\“/\ e

o “Method (a) -

~ Informulas {1), (lf) and (IV), R1, R2 and p_are as defined above.




X OYNR B (CHz)NnA-(CH2)m}N (z R2 20 13 22 June 2005 In fornmula (VI),
Wrepresents any suitable |eaving group, such as a group X as_defined 5
above. Preferably, Wrepresents a grodp X. This al kyl ation r@gclf’f‘%ﬁo%y be
carried out by two different experimental procedures, (c) and (d) which
are described below. In particular nethod (d) provides a new experinental
process, usi ng%mﬁoéﬂ%QE@W@lrfawviédlIMWO’ER)PWEE? remtthacraesropdiag

paral | el sPLSRARALHR Rliowin F\@lsta(fﬁgRPMB%? (t%)fde\é(:ﬁt‘i‘eﬂiﬁ%ﬁ‘é?étﬁré‘ group ot her
than X, the 10 quaternary ammoniumsalt o ormula (I1) Is produced from
the product of nethod (c) or (d) by carrying out an exchange reaction
according to standard nethods to replace the anion W with the desired
anion X Methods (c) and (d) are described in the. experinmental section.
Compounds of general forjula (Vi re not conmercik Blly avail abl e
have been prepared \% /1§1synt hes?ré%;?:s'?c%rn%i ng tota 94';:1 met hods. For
exanpl e, conpounds Hrein n 0 and A= -0-, =S or -NR4, WR@rein R4 is as
defined above, were obtaitfed by reasthbdqbpf the corgesponding aronatic
derivative or its potassiumsalt with an al kyl ati ng agent of general
fornula Y- (CH2) m X, wheygin X may be a hal ogen and Hliyay be a hal ogen or a
sul phonate ester. |n-other exanples, conpounds of general formula-(Vl),
wher € n>=1. 20 were synt hesi sed fromthe correspondi ng al cohol derivative
of general forAndies(M denet forkmdawivintbbhadsnot BomhanZally dvailabi€Hizve bekh (VI 1)
Compounds_of f or mul l. coyl d .be;, 2 . .

4- hydr ox§eP2Esp EX/@?%S['S\Q&E?%FWS&? aﬁ‘i%'fdsaé%glﬁﬂ?"n?éd FPhexRiBlr 2piEs wherein

4- hydr oxR4 Iis agiaphay2lyirh&hl 2dRakeas diefiesd bisole, weEe albtaifed\by etdadtive

g(e :Q;/_ ﬁgh%ﬁ%&% aﬁli%?:%%;ﬁéctlrﬁiln‘lglgfﬂghlfag ds &Feated with the corresponding primary

3( S) rhy damine- fo ermbitey bhiné 2whicB] 8Citsdiesd withssudilhe harshydridgdahibtaik thé\ct a
Phar m Suec. 81979 . 16, 281-283 and comercially 30 available fromCU
Cheni e UBRGORBAYEWIPP- The. structures of the prepared conmpounds were

~confirmed by Thé biBamangd. of iddmuld [1EPmlBewaheerfeRido pHeanatduigalis avesptasie 300 MHz

Instr unesnatltsabr;(dmg{l]\%% ﬁgclawg pr{ .tfhtesar& 4'I'),rzpzlc:r:l #,”ae cazrg(a)r‘%ate of formuia (1) is treated with

an inorganic or organic acid such as fumaric, tartaric , succinic or hydrochloric acid.

15 The quaternary ammonium derivatives of general formula (If), may be prepared
by reaction of an alkylating agent of general formula (VI) with compounds of general
formula (1). in formulas (1), (Il) and (VI), R1, R2, A, B, X, n, m and p are as defined

above.

R,

-~ 1 ’ -
:}0 NZ +  B—(CHpy—A—(CHpy —W
. . R
'N-(CHZ)P : T > ‘ ' o
~ o (VD) |
Y | Methods
| (c) and (d)
o : R
- X o_ NI
. : + R
B—(CHy)y—~A—(CH)n —N‘m,; 7(1/ :

20;“. | (M)




.are expressed as parts per mllion (8) fromthe internal reference

tetranethyl silane. Their purity was determ ned by HPLC, usi ng rever se
phase chromatrography on a Waters instfunent, with val ues gfédtRd2¢%an 95%

‘bei ng obt ai ned. Ml ecular ions were obtained by electrospray ionization
. mass spectonmetry on a Hew ett Packard 5 instrunment. HPLC-MS experinents

were perfornmed on a Glson instrunent equipped wth a binary punp (Gl son
pi ston punp 321); a vacuum degasser (G 1|son 864); an injector-fraction
collector (Glsonliquid handler 215); two injection nodules, analytical
and preparative (Glson 819); a valve (G | son Val venat e 7000) a

-1/ 1000. s I|tter _ (Acurate by LC Packin a make- u G | son 307
: p é\, y la?ﬁﬁ B punp - ( ) a

di ode arr d? e [ S W eerressnioRnyISHiRP VOB OHiert G¥ 3(%f°%§rﬁﬁﬁﬁf'@§@

Fi nni gan afbve apaadbiy PRl RprmBests apasg xometer with ES an APCl ionisation
nmodes). The HPLC-MS instrunent was controlled by an I|BM PC. 15 Method (a)
Exanpl e 54 - PrEparditiasionoteapinry mpyehs | eafeshaue by two different experimental

aci d. 1- aZ%d‘eﬁQ}eﬂ &) gnglda%mc?rfaré@ai’énbﬁﬁtb%fw Qn%rlﬂ:u(ﬁgnéﬁ)oml p)ro@&essgd' um

was added dry toluene. The suspension was - l'uxed w t
Vi gor ous %Wr?’ipﬁﬁmeméﬁf‘)&ﬁs ﬂlﬁ@gﬁhﬁ Hh@ﬁﬁa@dff?ét'?%met®d9®9§5(t9g allgwanios ) of

(R -3- hydrp%nellpregalah&ye% 9&%& O%Haeaﬁdfse Wr@&é@&t@@%r&.ﬁﬂ Bﬂhlef'%aﬁ%tthé‘“ed

for 2 hours, by which: tinme al he sodi um had react ed formt
al cohdPat Qualgmsy amnml%ms#ﬁeﬂ fpﬂmia (Ibrie ﬁsﬂdya%@fre@rtbaﬁmd%wfo’ﬂefa@d &rr)s:gm ved

in 30 m Q«ﬂ ﬁdﬂ@ﬁ@ MR 2 thBRartle Quhotion e8stdinGhe stafdid FBthdas & Eia‘éé‘%ﬁe for

one hour,- hen 't he reaction was stirred overni ght at.room
terrperatu@@'O”'VHéN‘%Bé‘ﬁﬂ%amxfl ltered and the filtrate. evaporated.

Ether was addemetﬂdastw)eaﬁ@ﬁ)%@ RB&bRHIik rtﬁéiewénrﬂ&tangbcnérme:&we§lo@n was

"filtered and the filtrate concentrated in vacug to obtain 7.18 g of brown

oil. Thi s 9grgautarmitizs (\Fumhighearepgot %ﬂ‘ﬂﬁﬁ‘%‘ﬁr%@@@r%ﬁybﬁl preparegeby

~ chl or qf or @ th&k8tdordIR B @ta%éQrdanémoa@ m skﬂnéad&mﬂo&#és&%emmh% d sdy of a

 pure product, structure confirne

3H), 1,3 (B‘m‘blbl-’lﬁ' of ~NR¢nyhergin R4 isgas{gef ngqiDabovAe -)wqrﬁ]obgqlq)ed ty r@act(% of jheH;
(m 2H), dorfe dlﬂa? |ﬂ'ﬁ)menr?i:ie?.mﬁ’att(rénor ﬁ?bpoté\@dn%éﬁ with %@%Ik}@%ﬁ?pég%n@%ﬁ

Preparation of

o Ith| ophen-2-yl nethyl carbarriic acid

azabi cycl 8p2Eral fo ? JPiX, ddeggin X3Baybe # *&?sz anl Ymay)beor haleaemifs was

added to zgumoﬁéte@uértmldw@%xafﬁb@sWﬁh@@f q@ﬁerasrfsﬁqhmwh \Mﬁéﬂe Mbgprous .

stirring t he sodi um was nel ted,

L (R -32fy dWBF@ySyI”a’?ff!?ﬁfj dspan 8{92°°£r %m@e%@% daa\aaé'ae é’ﬁ geagrpl fP@BU'P (SV”)Zb)h ours,

by whi ch lhﬁ)v@'l?méﬂﬁ@s 2005
B ——(CH,);—A —{(CHy)s— OH
Vi)
7' Compounds of formula (IV) couid be:
25 4-hydroxy-1-azabicyclo[2.2. 1]heptane described in WO23/1 5080
" 4-hydroxy-1 azablcyclo[Z 2.2]Joctane, descrlbed in Grob, C.A. et.al. Helv. Chrm Acta
{(1958), 41, 1184-1190 - : '
3(R)-hydroxy-1-azabicycio[2.2.2]octane or  3(S)-hydroxy-1 -azabicyclo[2 2. 2]octane

described in Ringdahl, R Acta Pharm Suec. (1 9?9) 16, 281-283 and commerCIaIIy‘::A_i‘fj\'
30. ava:table from CU Chemie Uetakon GmbH. ‘ ‘

The.étructures of the prepared compounds were confirmed by H-NMR . and.
- MS. The NMR were recorded using a Varian 300 MHz instrument and chemical shifts



time all the sodium had reacted to formthe al coholate. 4.96 g (20.35 mmol)
of cycl opentylthiophen-2-yl met hyl carbanyl chloride dissolved in 30 M of
toluene was then slowy added. The mi xhure was refluxed for 221 yee BeREr s,
‘and then the reaction was stirred overnight at roomtenperature. The
suspension was filtered and the filtrate 5 washed with water. The organic

| ayer was aee(texamtsoéh m‘;tdartaqae%mbn q@\dirorh [the atigeRU fefeleye tethandthyiegiané t h 8N
NaCOH and racted with et acetate. The organic |layer was washed with
“water, dri Nﬁ‘?s"{?&er PYdf%a@%ﬁ%%&iﬁ%&ha%sh@mat@sf% Hed 2( 4. 50

g) was puwéﬂeﬁdmbt{urﬁ@ﬂxtuﬁ‘rﬂh thhéﬂgiéwératﬁhb( 969 lbélﬁ@cmgi%ined Molecular ions were
chloroform oI/ammnla 225: to obtain 25 g (6.73 nmol) (33% of
pure . 1 ;ﬂbg%" bys tertiogpay c&'?fZF‘F'%d”lé‘?S FPGNIW‘G@OGM—IZH 9!\4@@&@)3 rd
1, 20- 1,540 iU} Hlilgé%@ez;?erhﬁ@ntsl%efﬂ peﬂfor%%d(éﬁa Gidon idsthdmert: &k |;(p|EH 5H)
303310m %22 bs, 1H), 4,50-4,63 (m 31)6936995 ,
7,38 (m pirp] (Gilsag pis O”lB'-”ERa:h?ﬁl e ysguumﬂeaamttﬁdsprb%) o’ |

Benzyl phernjééta:r fadtiof c@néaorkolnaa@ha&waﬂbﬁr %1é)1 fi\ﬁ@t.mécmbhqa&@meé rhr%]ﬁ;w
necked flask under nitrogen of THE and nmpl es) "o

hydr oxy- 1249 JPEFatvs iGQSOI'] ﬁé?)t én&a%r@"ﬁP%c\@dNeW% éQ%ﬂ)eﬁsVéﬂonéﬁm@ﬁﬁol ed
to -60C anglirateOby 110 Paoknﬁ&, é%ﬂﬁ@hﬁsﬁurﬁé (G%d"@@?)a%d%%d@@r@% Wiect €5

t he. -addléjon- the 2 erature was allowed to rise to and was kept
dur i nd%t wéCHRG 370)@@0@ LM$ testor (8oEhefopyestJinRigine@Rapp quadrupoie mass
benzyl phe@yé&ﬁfméwbmﬁfmrarﬂwov @n@ht.dﬁf mddEsethea ifted- B8 imdfumentiiyas- The
~reaction mxture was allowed to slowy warmto roomtenperature and
stirred f&PMAEASY 28 IBMECsuspension was filtered and the filtrate
concentrated under reduced pressure. The residue was extracted with
di chl oronet hane and water. The 25 organic |ayef was extracted with 2N HCI
and the, aqueous |ayer basified with 8N NaOH and extracted wth
di chl g5 oNpiIRGE - (a)The organl c layers were dried over Na2SO4  anhydre and
.evaporated. The oil obtained (162 ng) was purified by HPLC-MS to-obtain
4.86 ng (0.015 mmol es) 1.3%of a pure product as formate, structure
confi rmedekwm e YR p, a%}mﬂbdtmﬁ@n ﬁ.)arbar%clac@@-l(ﬁhb lo[Z.2 oétSs- 21 1)
2.77 (bs, - 03 (%(sa) 2H), 4.84. ? 2H) &?'L ¢ % 9 (s
1H); M5 | - 323. ‘Method (b) 35 Carbarmyl chI orldes of general
formul a. (blek)g (wsrso AmSp Shiiae Rl dte 70 MG dH BRiend EBE $&%@n§:8n Was

.literature:. M Saraswati et al. Drug Devel opnent” Research , 22 June
2005 20 refluxed with vigorous shmng When all the sodium was melted, 3. 60 g 28 30 mmol) of

Q)

(R)-3—hydroxy- -azabicyclo[2.2.2joctane was added and stirring continued for 2 hours, "+
by which time ali the sodium had reacted to form the alcoholate. 6.00g (28 30 mimol) of a
' ‘Phenylbutylcarbamy! chlonde dissolved in 30 ml of toluene was then slow!y added. The
- mixture was refluxed for one hour, and then the reaction was st!rred overnight at room
© 25  temperature. The suspension was filtered and the filtrate evaporated. Ether was added
to the residue and stirred for. 10 min. The suspensfon was filtered and the filtrate
conce-ntrated in vacuo to obtain 7.18 g of brown oil. This product' was purified by '
column chromatography (silica gel, chloroform/ethanol/ammonla 140:8; 1) to yleld 1. ?8_
g (5.89 mmol} (22%) of a pure product, structure confirmed by 'H-NMR. |
30 300MHzCDCI3: & 0,9 (m, 3H), 1,3 (m, 4H),-1,5 (m, 4H), 1,8 (s, 1H), 2?(m 5H) 32"'
- {(m, 1K), 3,7 (m, 2H) 4,7 {m, 1H), 72—74(m 5H); MS [M+1} : 303. ‘

. _Exam_ple 150 -, Preparati'on of cy_clopentylthioohen-z-ylmethyicérbaIﬁic acid 1=
'a‘zabicyclo[2.2.2]oct-3-(Rjyl ester. 7 o | _
35 057 g (24.59 mmol) of sodium was added to 70 ml of dry toluene. The suspenéion was
| . refluxed with vigorous stirring.-When all the sodium was mélted, 3.11 .g (24.42 mmol) of
' (R)-3-hydrox’y-1—azabioyclo[2.2.2]octane was added and stirred for 2 hours, by which




16 31, 142-146; G M Shutske et al. J. Heterocycl. Chem (1990), 27, 1617,
GB 1246606; US 2762796. Exanple 1-1 - Preparation of butyl phenyl car barryl

chloride. 5 To a solution of 6.72 g (43snmml) of butyl phenyl d4i'Hee 20050 i
of methylene chloride cooled to 10 C was added slowy with stirring 6.67 g
“(22.5. mmol) of triphosgene in 40 m of nethylene. chloride. The reaction
was al | owsithet ali dhatdodiven dadr @anedetpesral thee alchslaid? 4edirgs (20086 reably et was

: ted and t ted t
Soroet o BB RE SrE VB0 Yot isBuo 530 ol e Ra &
yeI I ow 0i ItherD@Bly adbiedNVRe( GBS )was r&ﬂﬁkéﬂ fgﬂﬁveﬁhburs Azardi then t@dfeacliorbwbsn 2H)
r epar at
3L o STt it =0 o e B T s peamen 1ol Aleged, ang dhe ity
( 27h5|85 mm\iaﬁ:w@d wﬂh@hﬂ@ﬁﬁhﬂd@érﬁpl‘%@a&ay lesehdiyd t&\ﬁh@;ﬁ) %m@ﬂaﬂlﬂl(’t)hgbf aqub5us
net ene, C S agde SUILTIT
eory o s R aty ARl 5hd Refadr et St ARt o rdane IR Vas
al | oned t(WaGﬁéd witH avatéd, idtied ngreawarzsom émmeaam evésurated. TAsIR, obtAfddixed.
for 4 hou&‘?ﬁﬁ gﬁS hour s nor. room: erature. The sol vent was

evaporate e r'tdi dulY@ aclbe‘éd i "H“ [FERRRIOIPRRY or dsifEcsoPeluti on

--Was concerhlorifedi/ethiindlathmori® 205(820), 13%b@P 12,29 (8.7 OWI2Q38%) of 34%e
H-NI\/R( (bs, 1H), 4,5 (m 2H), 6,8-7,3 (m

4
s Rt Srasumista e o) -8 SO e o o
(R) 3- ( bi SpbMHePiraNsE- d\é') @thﬂbﬁiaid)ﬁﬁDYHPWA)& 17fzfim aEH) 189 (bs, 1H 245-

- th h 2- bi |
SR e R A B R B e I R S R

(R yl esterss (?n 5|-|?1rrmsqfv|4i1gaﬂ@§5/drofuran and 0.:446 .g (2:25 mol ) of 2-(.3-
brormpropyl )t hi ophene were m xed.- The solution was refluxed for 4 hours and

allowed to continue stirring at roomtenperature for 116 hours.. Ether was

~addedjand eikhRipie30 su$|9en3| on 2¥hiién etbfl OBeRS/IPhényidiiBaffit v esdia Wash
extracted _and nore ether was added. This procedure. was repeated several

tinmes in BF?E?Y"('B[Z@ 1IheRbfy! Pﬁ@’al kylating agent. Finally the Suspension
was 1]t eTiPd thebkeel 1k dhier Giafinl o G T aH 1900Rg ( (1Bremiopls opas 0. 69

g (1.22 ngol% (%310/g._ " H NVR_ ( DV5 dg} o1 I H Bé 1H),
2,82 ( m  D¥groxsT-sgabicyeipl2. ¢, ihagfanesveg plaped: 11!76 S%"PS ?W aﬂ?cﬂeé e 35 .
L) 65 95arkd Ob:7( it ‘ErH)LG rﬁrrBVesLoﬂLEﬁm wakladdéd 3dropwis8. (@iter 3 iadiBod Mdr] "
487 rrp empera&ure was alﬂ:)wed t(c)>5nse to 0 °C and was kept during two hours. A solution of -
: 295 mg (1.20 mmoles) of benzy!phenylcarbamyi chioride in 2 ml of THF was added in
.30 minutes. The reaction mixture was allowed to slowly warm to room temperature and
stirred for 18 hquré. The suspension was filtered and the filtrate concentrated undeﬁ
~ reduced pressure. The residue was extracted with dichloromethane and water. 'I'VheA
25 organic layer was extracte-d with 2N HCl and the _:aquéous l_ayer basiﬁed with 8N NaOH
. and extracted with dic_hloromethaf.ae. The organic layers were dried over Na,SO,
. anhydre and evaporated..Th'g oil obtained (162.mg} Wés_ purified by HPLC-MS to_dbtain
. 4.86 mg (0.015 _mmoles) 1.3% of a'pure product as formiate,_ structure confirmed by’H—
©ONMR, | o
.30, 'SOOMHZ (DMSO-ds}: & 186 (m, 4H), 2.65 (s, 2H) 2.77 (bs, 2H) 303 (bs, 2H) 4.84

aa 2H), 7.447.32 (m, 10H). 8,19 (s, 1H); MS [M-HCOO] " : 323,
Method (b)

35  -Carbamoy! chlorides of general formula (lll) were prepared according‘to"procedun"es '

described in the literature: M. Saraswati et al. Drug Development Research - (1994),



17 Method (d) Exanple 133 - Preparation of 1-heptyl-3-(R)(phenylthiophen-3-
yl met hyl car banoyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] octane; trifluorgacetate 5 30
ng (0'.08 mmols) of phenyl -t hi ophen-3-y§ methyl carbamic aci d2$vae 4005
bicyclo[2.2.2)oct-3-(Ryl ester were dissolved in 1 m of DMSO To this
solution 75 ng (0.40 mmol) of heptyl brom de were added. After stirring
over ni ght 3a{ 142040; GeNpShatsks 81 alt Neddrkeotyd Cheas. (P990)f RAI6NY; SBl12dsgUrase
extracti ongél\%%é}gépcat i on exchange Mega Bond Elul cartridge, previously
condi tion =7.5wth 0.1 MNaH2ZRO 10 buffer. The réaction m xture
was applied to the cartridge and washed first with 2 m of DMSO and then

three ti wth 5 nj Sj n starting materials.  The
ammoni um GRPMPI Ve aé"l’ttﬂ'gﬁ\} Whﬁpﬁe'ﬂlic%vszmyl %ON%?FA sol ution in R
CH|301(\|4 €HCIT3 4 goldfon dite.B2 ?thtmma) wguﬂgp@uéméntm@d? \aoghl @‘Qﬁeﬁﬁgleﬁé chl_?_ﬂde g
0 -vin ered and evapqrate r : e yie
s’ 15 1y a0 30 B Mas e St s RRA 6 s aByod) 6 Banqsaene 850 1 Cog
(m. 8H) 1l 66f RetPleaBchibrile. BhdRadtidhl wbsalldbdd t&c&ﬁmﬁmat 16‘<ﬂm ténﬁrﬁat@ﬁe 2H) ,

5,99
[ M CF3(r)noo 3 27 Z'aaff A eywveaha\taﬁe?vaae@é%ﬂ{ agg t'%’_%éeii?‘é%éﬁi’a?t?éxé‘f*i'ﬁ?dwfh Phere is

provi ded aemr metgamadomoﬁwm%hbmmmﬁ%cm ﬁwad@o'm@qua@saﬁm&%f ned
pharmaceutical |y cceptabl e carrier or di | uent..

above in ad

20" 48" RORURK G ekl HIBRIERRES op SR E0ehe ki 1 Brimab. 3.7 (.
pharnaceuQHyah}7qqﬁpQ§;t|ons which. conprise, as the active ingredient, at
| east one quinuclidine derivative of general fornula (I)y or (I1) in
"association with a pharnaceutically acceptable carrier or di | uent.

Pr ef er abl Examgmozm@%,saraﬂoh%f er?@tepawtm@hteﬁ mthﬁahﬁ;aw: Alddtlde
adm ni stration. The pharnaceuti cal %Hacce ptable carrier ‘or diluents

whi ch are %a@wfw%ﬁ%iﬂa%& mpolrysanentynicphpuayitnethviasming itdq méof

~conposi ti aatffenthérforidaVanic 08 B4€ aWEdd siolfiOWIh RaFringe4. @ng tfﬁ@%ﬁi of
exci pients used depend inter alia on the intended neth

adni ni st r §iPheseese ’f‘h%‘S cdrifosetyisAe chlatdsgpdse teasionoyas rﬁ"gwﬁ‘i‘\\i@rﬂoﬂwear e
pref er abl ytiragapt &dnf %nf&rﬁﬂure i BaMh i€ ae@Rd tbP4 hird BhS 26a5Rirs bR at

~conposition for oral m nistration may take the form of tablets, fllm-'--'

 coated taffo8t &Emparaiyrey [hhaPeRt WBSRYBPORIeHaPathihe AEsidum SKERGtesh Wb ol ;
—all . cont ahéuaae Tlﬁé“@gﬁﬁm'ﬁﬁluﬁo&@ﬁ@@&mt@fedtta?leldWQBTgl (00.345HE0I) B & BRIAREI- ons.

_may be y ods
20 ozl (74/0) H NMR (CDCIa) -8 14(m 8H), 42(bs 1H), 4,5 (m, 2H) 6873(m 3H)
Methoc_l {c)

, Example 146 — Preparatlon of (R)-3-{b|s-th|0phen-2-ylmethylcarbamoyloxy) 1-(3- .
25 thlophen-z-ylpropyl) 1-azon|abacyclo[2 2. 2]octane, bromide. . L A
0.54 g (1 5 mmol) of bts—thlophen-Z—ylmethylcarbamnc acid- 1-azab|cyclo[222]oct—3-
(R)yl est_er 7.5 ml of tetrahydrofuran and - 046 g (225 mmol) - of 2-(3- e
7 bromopropyl)thiophehe were mixed. The solution was reﬂuxed for 4 hours and aliowed
- 1o continue stirring at room temperature for 116 hours. Ether was ~adééd_ and the, L
30  suspension was stirred for 30 min. The solvent was extracted and :more ‘ethérwés
“‘added. This proceduré was repeated several fimes in order to e!iminate the alkylating
-"agent. Finally the suspensnon was f ltered and the residue dried in the vacuum oven..
The yieid was 0. 69 g (1.22 mmol) (81%). '"H-NMR (DMSO ds ) : 1,78-2,10 (m, 6H),
2,34 (bs, 1H), 2,82 (m, 2H), 3,21-3,46 (m, 7H), 3,89 (m, 1H), 4,54 (m, 4H), 5,06 {m,
.35 ’-1H) 6,95-7,01 (m 4H), 707—7 11 (m 2H), 7,38-7,49 (m, 3H); MS [M-Br]" : 487; mp :
-143 °C. '




wel | -known in the art 22 June 2005 17a The diluents which may be used in

t he preparations of the conpositions include 35 those liquid and solid

dil uents which are conpatible with the active ingredient, togétHae2005¢th.
colouring or flavouring agents, if debfred. Tablets or filmcoated tablets
may conveniently contain between 0.1 ng and 500 ng, preferably fromO0.5 to
200 ny o& I}NéiZﬁdJune 2005 active ingredient. The inhal ant conpositions may
contain 1g and 1,000g, preferably from 10 to 800 g of active ,

- ingredient. In human therapy, t he dose of the conpound of general fornula

(1) or ( | 1 end on e desired effec t ment ;

adul t dogé%mmﬁge ggl ral 'y bgf%aéﬁPB"S nﬁ; and{ ?889}"%“{szph§a¥/ﬂ%égp§'%'h ats 5

and 10 gylamdhyﬂaﬂrtgmnqnofgayl-asomﬁllnayelntz zapsné;i Gifluckbhacetatgpounds of the -

pr esent vent i o] h ce 0 stian ntainin hem may be .

sed 3 ogt nGR Wt amaBidodh; ShpERarSShe Mathor o Eatluge andr o -

phosp hOdble,EﬂCQP_ asBodt\8- @R)hl éﬁtéro.nerefcbssoweuuh t‘lanemmﬂS@e rr artait esdmmos e‘cE}uegt i al |
Phar maco i.cal Action |

use in treatme respiratory
The 1ol 1 BngPERREl Pl npirEaps: o el o Rr, napnRlareh B Rebr v tres
of the ieamemmmes thefmtxtm*e megemilied by aolid pimaseThdractauivits ao:xandjmemmrigscari ni c
‘ recepto 15 in the t st 0 n pa I u wer e, :
obt ai ned"§¢? Eg’ggd‘%iﬂlgﬁambd&e Wy c{s{@grelgnaﬁcpq_r?echﬁ o&h gsbtt(g'&e Z\]sam 88“ The

- bi ndiong tmfffer. I—'l)hel\llk&dtmn rui RtEare waseapliedl to thecerpmcdgesamhwagmdffmstrmm 2adadr di ng

to Wael ( qa(ﬁg 2 27 a

carri edbléﬁs céglf’ tjﬁ Ehé'?-'g g'rgﬂéra ohs f‘?”&ﬁ%‘%? aﬁtsransq %aé‘é‘tteen(fii chi nese -
hamst er ﬂwamyn&]:umeldbsva(t@eio)vaex@nwswﬁg ﬁheﬂgefnesﬂ fﬂbth MEAhsohatiormiscar i-ni ¢ .

VB T eCeRQIy GHRY S UC dy 2 TR IRt SLITRAL 9k Sho by JIRTPLAR RigRAT 2L | ons

.were s S 16 conce ratlon
subt ype. fili&hes ar@n@naanmt%msessn wasi-ncubated with the tritiated corrpound

for 60 mn. A |ncub Ll on rane agt e .
filtration an Hée'%é’aﬁ fﬁ%ﬁo%?qsﬂbﬁoﬁ‘g?‘erém ﬁeW 6"%&5 %éj B'ndi ng
was det em-m 28 (lmy &d}dl‘ltﬁ(}@ﬂ‘lef(nﬂ,(YH') Bloat3,opime 7HAL 3, B@a(St 15H)x4 88 (s 2H), '
5,99 (m, 1H), 7,01 (m, 1H), 7,21 7,39 {m, GH), 7,49-7,52 {m, 1H); MS [M CFaCQO] :

In yet another asoect of the present invention, there is provided a pharmaceditical

composition comprising a compound as defined above in admixture with a pharmaceutically -
acceptable carrier or diluent.

.20 ' Also included w1thm the scope of the preserit llhventlon are pharmaceutical
. -compositions which. comprise, -as ‘the active ingredient, at’ Ieast -one qu:nuclldlne""'
. derivative of general formula (1) or-(l1) in association -with a pharmaceutlcaliy acceptable |
' _carrier or dﬂuent Preferably the COﬂ"lpOStthﬂ is ‘made up ina form suntable for oral
: admlnlstratlon . _ '
25 The pharmaceuticaliy acoeptab!e carrier or diluents whlch are mixed with the- ,‘
- active compound or compounds to form the composition of thls :nventlon are well-
-~ known per se and the actual exc:plents used depend inter alia on the intended method
- of admlnlstratlon of the compos:tlon _ . |
" Compos:t:ons of this invention are preferably adapted for oral admlmstrat:on In
30 this case, the ‘composition for oral administration may take the form of tablets film- T
' A-ooated tablets, fiquid inhalant, pawder :nhalant and inhalation aerosol; all contatmng

)

:_.---one or more compounds of the invention; such preparatlons may be ‘made by methods "
we!l—known in the art. '



30 concentrations were assayed in duplicate to generate individual _

di spl acenent curves. Qur results (Table 1) show that the conpounds of the
present invention have high affinities for nmuscarinic M3 reggp‘PB?g?%
preferably human nuscarinic receptors. 35 19 22 June 2005 TABLE 1 EXAMPLE
No BI NDI NG TO RECPTOR M3 (ICS nM . Atropine 3.2 lpratropium3.0 1 5.0
511.1 6 18.0 31 8.0 3280 5884 79 140 82 4.5 909.2 91 6.8 92
11.5 104 19.0 126 8.6 136 . 9.0 142 17.8 146 14.4 153 6.0 156 18 5
Preferred cgrrrpounds of the invention have an I1Cs (nML value for M3
receptors

e digents yevicte®ay pe ebed ablhy dressativranciabe caApeditichs.indiieE

pr efser akbse l@aBatdads . r i, n inea pig The studies -
wer e, pe{qf orqﬁeda accor (Jj(?l HS@??W@%@% %2‘%35@. lhﬁégyeepg(%@)tpge@g Ar ch.
Exp. Paf'fl: “PR4I e cbIMavaglg agents,. if Atpsgeds Tabletit ioonimabatedetd@@ningayt 0 be

{ St ed comasrherng ishizi? Soin o7 Sy BoAMBEBIAELLE SPhrt B |J B0 ThTey © 0 nea




Hartl ey). Bronchial response to intravenous acetyl choline chall enge was
deternmned before and after drug administration and changes in pul nonary
resi stance at several time-points werggexpressed as percent 23funen®ddsi ti on
of bronchospasm 15 The conpounds of the present invention showed E
bronchodi | ator activity with high potency and a | ong duration of action.
From t he ahaveindsdidritbesk nAskhi SorApsiths Ohall B3HtYin Pehhden Tud BEd a1C00G8N
readily understand that the conpounds of the present invention have

excel | ent Ragferablysami 1 o 809 zp ofaiivedogsdiegt tin Wuman( RBRPintetdass efrtbe usef ul .
for the trealEAd op%er@rﬁ%%ﬁﬁa emorv(m &h &eB@n&rHﬁﬁf'é; éééH(i:rﬁd eWBct £ EEREKon! ot

i nplicated, Includihg respiratory seases suc roni ¢ obstructive

pul nonar y tsageerfeadyly derehiare generathh ratwesn dhe MaeNhpRe maaet day gy tapiels
rhinitigs; i ' . ' 4 ncontinence, pollakiuria,

neur oggni céﬁgl1ggl§garr',ddéno T ngﬁyégé'ﬁ%}%g@%#é@abl e bl adder, cystospasm and
chroni c cystitithe craspoundatasthengresehtsioagrdon, s0athagsateuticalabbrepdmistiehs
syndr one, ] itis, diverticuliti d i ¢ ulcerati.on;. L
cardi ovasccéﬁf’aéﬁjt'éﬁcgh%%eé]éfsb ﬁclﬁsegs{ogééégt 1Ii"i'/tﬁi %gﬁé’@g&éﬂr nstﬁéspobr‘ Sy ?'%'(%?%F gf.?&lq:or
exanpl e, tdnd/or pbogmwdigstecdset INenpibiégefdr simuientdem saparatesef sgquieotialtuse in
~treatment ; espi 0 i es_.such as chronic obstructive pul nonary,

di sease, éﬁ%géﬁﬁﬁ g%ﬁ)ac{%gfgg,g%}i ersﬁjrsr%, and rthinitis; 10 urinary diseases such
as urilpary incontinence and pollakinuria in neuripenia pollakinuria,. '
- neur ogeni cp,l,g_,& der o diositAal enuresis, unstable bladder, cytospasmand-

chronic ¢ —s:—aﬁﬁégﬂ‘sjl—koi ntestinal di seases such as irritable bowel

syndrone, spastic colitis and diverticulitfis. - The present invention
further provid our : | ; QL3
phar maceut i cal ﬁ@e g%@%a%&?@%n%%é%t%# %:%rr%rcie@e}’lrt\ hg&%%r?{)%u%ﬁél?(gpﬂt’fe grorfr_ul a .
(1) or (I ke coropoursie dfritha pretend ihvehtidrr. edemestitso bn thuenadmumeiscarinicardceplor body
by thetap in i gul & ment  of. r i y UL or
gast o i Soeir ARG G 8 of BrosthSerb i eeCbior FRR flel s fbdifbla U0
~a conpounteov.fornula (1) or (I11) or a pharmaceutically acceptable - -
conposi ti:on, conprising a conpound of formula 20 (1) or. (ll) for the
manuf acture of a nedicanent. for the treatnent of respiratory, urinary or .-
- gastroi nt est i nHundingpusearirfia redeptor sthdiesonpounds of fornula (1) or (11) and
~phar.maceut-i cal. conposi:tions: - conpri-sing. a.conpoundof -fornul-a (1) or-(II) -~
can.be used in a nethod of treating respiratory, urinary or. o :
gast rddnt est i ndhe diindiag eaf - [THI-IMSE0 hizgiman npescadicatitentioss evan pepfored a

human or - apldihq REUNEBbrdeR 855718605 YAl 1PHERRIERT A0 AYISARL I ACAWY Of a

" carried out at 25°C. Membrane preparations from stably trahs’fected chinese hamster '

ovary-K1 _cel!s"(CHO) exbressing--the genes for the human muscarinic M3 receptors

- - were used. B - , _ ) o

25 - For determination of 1Cs, membrane preparations were suspe’h"dedip‘ DPBS to
- _ a final concentration of 89 pg[ml for the M3 subtype. The membran'e--suspension
wasincubated with-the tritiated oorhpound for 60 min. After incubation . tﬁe membrane

fraction was separated by filtration and the bound 'r'adioéctivity determined. Non

specific binding was determined by addition of 10% M atropine. At least six

B 30 cpnCehtrations were éssayed in duplicate to generate in.dividual dispiacemént curves.

Our results (T, éble 1} show that the ‘compbunds_'of- -the present invention hé\/_g,;__'

~ high affinities for fnuscarjnic M3 receptors, preferéb!y hurﬁan"muscari_nic receptors. . -

‘35



trifl uoroacet a4

conmpound of formula (1) or (11) or a pharmaceutical conposition conprising
a conpound of fornmula (1) or (I1): Further, the conpounds of fornmula (1)
and pharmaceutical conpositions conprising a conpound of fo?%ﬂyﬁ?%ﬂﬁ can
be used in conmbination with other drugs 30 effective in the treatnent of
t hese di seases. For exanple with 02 agonists, steroids, antiallergic drugs,
phosphodi est er ase | VABhRitbi tors and/or |eukotriene D4 (LTD4) inhibitors,
for. sinultaneous, separate or sequential use in the treatnment of a. g
respiratory disease. The present invention therefore further provides a

© conbi nat i [on EXAMELE N° BSBummelmmgpF(nc)Ra conpound. according to the

i nvention; and 22 June 2005M390;59(HM)) andt her conpound effective in the

treanent jof a respl ratiory, urological dr gastrointestinal disease or

di sor der Tor ,&rdmfl.bt angous,sepggate or —gequential use.. The conmpound (ii)

which i's leffeet +Athe—t+reampprt—ef—a-{respiratory, urological 5 or
" gastroi nte,s.t_p | mﬂ“ i3 be a 132 agoni st, steroid,
antial | erjgic drlig _pHosphadi e¥Perase 1\ i nhi bitor and/or |eukotriene D4

(LTD4) antagoni$t wher the pr'dduct is flor sinultaneous, separate or-

sequentidl use §n thejtreatnmerB.0of a regpiratory disease. Alternatively,
t he conpqund (i31) may be a I3Zg@goni st, |steroid, antiallergic drug - and/or

phosphodifestergge v Tmibitorggiren—tthejproduct is- for sinultaneous, _ _
sSepar at e ——16 & segqugntal—use—+-n—the—treatnent of a respiratory disease.
The presgnt in\/nnflnn will be §%rther ililustrated by the-follow ng '

‘exanpl es.|_The 7@xanplds. are df¥en by wdy of illustration only and are~not

to be construed2as |iriting. 1465 Exanpl el Benzyl phenyl carbanic acid

. 1-azabi cycI 01292 2T ocT- 3- (H)ylg;g?s[el‘ The title conpound was synt hesi sed -

accor di ng—to mgyhod—a;—The ylcasJ of—theifinal Step was 1000 ng., 18% ' H
NI\/R(CDCI?,‘: 5331 ¥ (m— ,”5*,9(5, 1H), 2,5-2,8 (m ‘5H), 3,2' (m
1M, (m T8} 4 9 (s 210157 1. = (m 10H); M5 [M1] 337, 20 Exanple

2 3- (R) an7v1°&h¢=nv| arbarmvﬂa%é?v

4
- et hyl - 1- azoni abi cycl o[ 2. 2. 2] oct ane,

136" 9.0
142 - 178
T
T 153 T
156 S 18
5 Preferred compounds of the invention have an 1Cso (nM) value for M3 receptors

~ of less than 35, pfeferobly less than 25, 20 or 15, more preferably less than 10. -
s Test on brolnchospasm in guinea pig .
The ‘studies were performed according to H. Konzett and F Rossler (1 940},
1_0;7 Arch. Exp. Path. Pharmacol. 195,_71-74. Aqueous solutioris of the agents o be tested
| were nebulized and. inhaled b'y anaesthetized ventilated male guinea pigs (Dunkin-
'Hartley). ‘Bronchial response to intravenous acetylcholine chailenge was determmed'
before and after drug administration and changes. in putmonary resistance at several o
- . time-points. were expres_sed as-.percent of inhibition of bronchospasm.m
' The compounds of the present invention showed bronchodllator actnwty w:th-
hlgh potency and a long duration of action. .
From the above described results one of ordinary skill in tﬁe art can réadily
‘understand that the compounds of the present invention have excellent antimuscarinic




- The title compound was synthesised according to nethod d. The yield of the
final step 25 was 20 ng , 34%'H NWR (DMSO-d6): 5 1,54-1,90'" (m 411);
2,17 (s, 1 H, 2,95 (s, 311), 3,22-3,52 (m 511), 3,84. (m 23¢yne 208 (s,
211), 4,99'(m 1H), 7,12-7,37 (m 1011); M5 [MCF3000]': 351. Exanple 3 30
3- (R (Benzyl phenyl car banoyl 0) ty) - 1- (4- et hyl pent - 3-enyl ) - 1- azoni abi cycl o

[ 2. 2. 2] octamtiaty (M3)fand dhunaret wetul Tdrdhd tr’etaﬁnerdmbdisedsm:@tyc‘rt theghsearinic

?(l\:/f&r;gicg%]l\h? %%tb?g‘i‘r’w@g yi. % d'g%f rlg%;glﬁa}%)rlé/n seasesp uch as c?nronlc %Estruc{ve
3-(R( Benwlqmamyldcseeearmeh@ms) -akth(rdr, rﬂnembwamfyppyéaetﬂm}aaod\lrﬁrbitrsyotéﬁery
12.2.2 fl tate The was. synt hesi se
hocor d ng TRSNE RUE 2 FRER Msdattot Sof T, o BB iraiBedern pottme, - 1

NVR ( DVSOed6iesis, Snsitaﬂé-b]acﬁter (dystoérwsm Qnd lctﬁorﬂﬂ ,cysﬂtls;’:bﬁstroﬁttés%nal drseasés H)

3,34-3,51 93

H. 6,97 w a%llfb)'fabé %@ﬂn'i% St’?ﬁ)“ & I_"%'ii%‘@jtbbf“‘g ’%‘tﬂﬂ ég’% 10

3- (R)(Benzytqntvea@tjlarad:ﬁadmwuobm}sv&géi@ lndflﬁtewlﬁtdsy&rhd&ar&i?aérﬁcﬁtdxﬁmle?ﬁ?edZ 2] oc
tlt was s ordaln 0O e od -C. ’

ey ep el ABb e bt R S5t OB o P e

1, 55- 1, 9- Budtr & chtbhic oBstRictiys pulirtd)’laryl’diééias(enhhroﬁibl)bro&hﬁé §stﬁtﬂa(aﬁd Alditis; 3, 90

1

'( '8 90”E"81‘€"‘g ”bbseal%_gszdu‘f%ég ( t‘ﬁ‘"aﬂé H5‘°°"7““§§‘ge/ (?R"a&‘%" 'ﬁ\/sn[ qu@ma 453:

rrp : 129p6tlat+)<ElxraaprhﬁJrﬁgemc bladder, nocturnatlenureSIs Li)nstable blagdezr gyto:;p[asm and .

-Al'l Yh3 en r X azoni abi.c oct ane

brom o, TRICRERSEn RS bE Sl aaRNe %%aérgéac'aewmﬁ%fr S SO cSbeet i ol 0

of the fi nalitis shepiveriasliR30 my , 85% 'H NMWR (»DI\/§O786) 981(58 1,91 (m924l(—|)

2,20 1 S

2,20 (5, 1. Fod Ol ihEhnor Ao lighe Ao 35 2r90ul oo thises V2

[MBr}s: pRafmanputiédilCacctiptdbi@smhposition comprising a compound of formula (1) or {I1)
for use in a method of treatment of the human or animal body by therapy, in particular
for the treatment of respiratory, urinary or gastro:ntestlnal disease. - ' -
The present mventron further prov:des the- use of a compound of forrnula {Iyor .
_ (I} or a pharmaceutically acceptable- composrtlon comprising- a cornpound of formula .
S 20 A (1) or (i1 for the manufacture of a medlcament for the treatment of resplratory unnary .
' or gastrointestinal drsease , o
_ Further, the compeunds of formula (l) or {I1) and pharmaceutlcai composrtlons
comprising a compound of formula (I). or (lI} can be used in a method of treating
'resp:ratory, unnary or gastromtestmal disease, which method comprises admmlstermg
25 . to a human or animal. patlent in need of such treatment an effectlve amount ofa
compound of formuta (1) .or (ll} or a pharmaceutacal composmon compnsmg a
. compound of formula (1) or (il).. S | '
Further, the compounds of formula (1) and pharmaceutical compos:tlons
' compr_rsmg a compound of form_ula (1) can be used in combination wrth other drugs™
| 30 effective in the treatment of these diseases. For example with B, agonists, steroids,
_ antiallergic drugs, phosphodiesterase IV inhibitors and/or leukotriene D4 (LTtZ)4)
| e inhibitors, for. sumultaneous separate or sequennat use.in the treatment ofa resprratory e
- - disease. . . o
| The present mventlon therefore further provades a combmatron product |
35 comprising . ' .
' 0] a compound according fo the--invention; and



3-(R ( Benzyl phenyl car barmyl oxy) - 1- (2 hydr oxyet hyI ) 1--azoni abi cycl o
[2.2.2]octane; trifluoroacetate The title conpound was synt hesi sed ‘
accordi ng to method d. The i eI d of the, final step 30 - vva@QJ!I!QeFE?Q05 19%
M5 [ MCF300Q ' : 381. Exanple-

-3- (R) (Benzyl phenyl car banoyl oxy) 1-isopropyl -1-anon iabicyclo[2.2.2] octane;
trifluoroacetatiy 35afbet b&dnsolmerm%ﬂ&b waﬁueStVéanhmlom@egﬁ%%ﬁ}l DEbid thod,'
- d. The yield of the final step was 17 ng, 26% ' H, NVR (DMSO: d6): , 24
(m 6H), 1,64-1,89 Phpasimjntesiinaldigaaseqy dispries June 2005 2,78 (m1 H)
3,23-3,32 (m4fdﬁ)51m@ta7’|@o&£ %epélraﬂé)orséqt?&ﬂ(a%sel H, 4,92 (s, 2H), 5,06 (m 1
H, 720738§1m10 M5 [ M CF3000]': 379. Exanp le 9.5 -
3- (R) (Benzyl phd & [COmPBHMD () ¥ieh-ia efiediypio ih%ﬂ'é?ﬁ“ﬁ'b‘l foc‘leéPiﬁathyz}JB?iQQﬁ?é =
trifluer oesgba}&ntzmaﬁ blsk8s<CONMOLBEr Wa§ @/agsh%gbﬁ@ﬁ s&@&@r%tf@e%; Hﬁghod d.

The yield o final step was 16 0, 88
(m 3H), ;htogah_ogleg’@rqsrﬁ I\ fiphibitpr gamd(a, Ieulgcpqyrenez %(l{‘[g)4)1¢q)tagcgllg9 rMhe(m

:;H)ZO :; gspr?)dﬁgt i6 Hr ﬁrﬁhltar%o§§ s% &l or éq%gnt(ﬁ rlﬁs)g [ the FreQfnent &f Q%spyg}ory

3- (R)(Benﬂgsﬁawenfg‘ﬂt&fa@fwbomecﬁommm Qt)c'wh%a@pwqm% sieeid, m@al@r@p@m 2. 2]

| |
ﬁgz ﬁgg dt éi_}@%lé#‘ﬁﬁéb%%&é&t%ré&é ryﬂguslt&r ugmé;ptm%&'uam@ f&%%@%bﬁ%&?g%% gg) t g

1, 67- 20070'($ﬁqueam;l usglwe(t@atnlw of Qr@plra(qwgﬁ?asqv, 07 (m 1H), 3,21-3,48 (m ,
L 6H), 3,85 (m1H), 4,92 (s,. H) 501(m1H) ,20-.7,37.(m 10); - :
MS. [ M CF3000] ' ;- 404: 20 Exanp

3- (R) (Benzyl phE’PS/PE?&?B'aWWt@RW“ @ee‘y@%pﬂwﬁﬁ%@m&fpﬂwa@neesamgﬁﬁl ohe. 2. 2]

octane; tgd ng to
mot hod o, IS SResal 8 A ?%';Js't@?%g%&gsg SPERoRyLRARG a%"’mf'%‘i 301

- 25 Exanple 12
- 3- (R) (ﬁengy&,ﬁbml car bam)yl oxy) 1- (2-et hoxyet hyI) 1- azonl abi cycl 0[2 2 2]

Benzylphenylcarbamlc acid 1-azablcyclo[2 2.2}oct-3-(R)yl ester . ,
The title compound was synthesised according to method a. The y|eld of the f na! step | c
_ ~was 1000 mg , 18%. ’H- NMR (CDCIS) 51,317 {m, 4H) 1,9 (s 1H) 25-28 (m, 5H)
T 3.2 (m; 1H) 4,8 (m;1H), 4,9 (s, 2H), 7,474 (m, 10H); MS [M+1] 337 e
20
: ‘ Example 2 o
-(R)(Benzylphenylcarbamoy]oxy) 1—methyl-1 -azomab:cyclo[z 2 2]octane,
" trifluoroacetate - o : ' S
E - The title compound was synthes:sed according to method d. The yleld of the ﬁnal step P
" 257 was 20 mg, 34%. 'H- NMR (DMSO—ds) 51, 54-1,90'(m, 4H), 2,17 {s, 1H) 295 (s, 3H) -
3 ,22-3,52 (m, 5H), 3,84 (m 1H), 4,92 ( s, 2H), 4, 99 (m 1H), 7, 12-7 37 (m 10H) MS.
[M-CF3COOJ": 351. ' ' '

‘ ' Example 3 : : .
30 -(R)(Benzy!phenylcarbamoyloxy) 1-(4-methylpent-3-enyl) -1 -azomablcyclo
- [2.2.2]octane, trifiuoroacetate - _ : '
- The tifle: compound was™ synthesnsed accordmg 'to method d. The yse!d of the final step-_-;;_.'-_ s
'__was 18 mg , 25%. MS [M- CFacoo} 419. | ' -




octane; trifluoroacetate The title corrpound was synt he5| sed accor d| ng to
"method d. The yield of the final step - 30 was 22 ng , 32% '

(DMBO-d6) :5 1,12 (m 3H), 1,58-1,90 (nmy 4H), 2,19 (s, 2§Jyze§0%
(mlH) 328353(m 8H), 3,75 (m 2H), 3,90 (m 1H), 491(s, 2H), 5,02
..... .. _(m1BH, 720737(m 10H); MS [ M CF3000]' "409. Exanple 13

35 . Exam Ie4
| car banoyl oxy) - 1- ( 4- ethoxycarbon | butyl)-1- azonlablcyclo

3-(R)(Ben %hﬁh L
[2.2. 2] oct fﬂ'\fﬂyﬁéﬁtﬁrﬁ?)@%ﬂ}?@%?f@’@%@y 'hé‘z?'i"? ¥YEBhpound was

-‘ iég}; h.ES' sqd.2 %%Qg,fﬁ@rgﬁf@%g d. The yi el gloof1 %?e(];nl nz:_b step wasgé4 ?Ign,
2.1, gﬁ@ ifl_qpmpgug@i:veﬁ]sy@tpﬁes:sg @cg;qdwgl method gd. 3Tn§2y:%lpﬂof g‘,q)f nabsigp (m

| [1K4|) CFSggglwe_(sn%ng) 26%. 9ﬁp WRﬁbﬁAso‘idsf)’Za(ﬂBs A5 (m74ﬂ19-271ﬁi 26%1 53128

- 3-(R) (BenZyt 6Hb®$dc§|56ém9ﬁb>8y§ﬁ(’m(w pﬁ@ﬁ)&mb@k‘yl“)%l( 2 250i 282 épclid) 8.97. 2]

met hod_ . (e ERaTT B o M BB R o e e MR

(DVBO-d6) :5 1,57-1,65 (m 6H), 1,88 (m 2H), 2,18 (s, 1H), 2,63 (m 2H),

300(mﬁ;})a $8-3,42 (m 6H), 3,79-3,86 (m 1H), 4.94 (s, 2H) , 500(m
1 :
3- (H) R) (lgen g&%&ﬁﬂ@ﬁﬁg}qw‘%ﬂk&c@mmlvé)phé%&gwﬁwew R-2Joctangii abi cyc

lo [2.2. Z}Qﬁ.t@\e trlfl uor-oacetate The title conpound was synt he5| sed

accardi ng rpat hod d. The yield of the final st _[yva

NMVR, ( DVBO-T 8)" © oqIPRNd Wa3 sYRjiessd acsor 920269‘393 99"9—16 O?F\Fr.ﬁnf* ?1&9
3,28-3, 50m(aa122© rh% ?@%B&-I(NMJR Eﬂ)msé,-@? 6m552+@'z (th 2@2 (321 844)1H)5393 mm 1
H,,6;.95- (m 2H), 8 (m1 £ 489. Exanpl e
16 - 1H) 334—350 (m, 5H), 390 {m, 1H), 4,1 (m, 2H) 4,02 (s, 2 H), 505 (m, 1H), 6,49 (m,

3- (R (@enzmp Pd18508! RAb AARY MYEtealm{,?nwdf SAY 10| ) Ima ZRNBABIAeYC gl 2. 2. 2]

oct ane; tr| | uoroacet ate 25. The title conpound was synt heS| sed accor di ng
-t o..net hod 188 *Ghe - yleld of the final step was 12 ng , 18% 'H NWR .
~(DVBO-d6) 8 1,54-1,88 (m-6H), -2,18 (s, tH), 3,09 (m 1H), 323349(m
8H) , 385(m 1I—% 484(mC]—|) 4‘92(5 2H), ‘5,02 -(m 1H) L7,19- .
S Example - ,
_""'7‘1-Allyl-3 (R)(benzylphenylcarbamoyloxy} 1-azomab|cyclo{222}octane, S
20 _ bromide : o . ‘ S
The tltle-compound was synthesised accordihg to'meth‘od c. The yield of the ﬁna‘! step
- was 230 mg , 85%. "H- NMR (DMSO-de): 5:1,58-1,91 (m, 4H), 2,20'(s, TH), 3,10 (m, -
1H), 3,27-3,41 (m 4H); 3,79-3,90 (m, 3H) 4,92 (s 2H) 5,03 (m, 1H), 5,61 (m 2H)
_ ' .598(m 1H) 720738(m 10H) MS [M- Br] 377, -mp : 70 °C.
25
| 'Example'o’ : )
-(R)(Benzylphenylcarbamoyloxy)-1 -(2-hydroxyethyl)-1 -azomablcyclo L
[2.2.2Joctane; trifluoroacetate ' '
" The title compound was synthesised accordlng to method d. The yneld of the final step

30 "was12 mg . 19%. MS [M-CF{COO]": 381,

. e EXQMAPI® B e e
-(R)(Benzylphenylcarbamoyloxy)-‘l -lsopropyl 1-azon|ab|cyclo[2 2. 2]octane,
, trifluoroacetate ‘ ' ' . _
35 The title compound was synthesised according tb method d. The yield of the final step
' was 17 mg , 26%. 'H- NMR (DMSO-ds): & 1,24 (m, 6H), 1',674-1,89 {m, 4H), 2,20 (s,1H),




7,37(m 101-1); MS [ M CF3000]': 395. 30 Exanple 17
1- (4- Acet oxybutyl) - 3-(R) (benzyl phenyl car banoyl oxy) - 1- azoni abi cycl o[ 2. 2. 2]
octane; .trifluoroacetate The title coppound was synthesi sed23dune aPlfy to
rrethod d. The yield of the final step was 9 ng.-, 12% 'H NWR (DVSO d5)

.3 1,40-1,70 (m 5H), 1,81-1,91 (m 3H), 2,02 35(m 3H), 2,19 (s, 1Hy,
3,03 (m B8 (M31AH S(ZE—SZHXmBH?@-QJ&ﬁ {HY 3481 (), 18).8093(§42H)NS, oalﬂh,m) 04 (m,

crab00y+ TAT Skna3Hi i BheERedfiad 15 "0 (M 100 1B

- 3-(R) (Benzyl phenyl car banoyl oxy) - 1- ( 4- oxo- 4 t hi ophen-2-yl butyl) - 1 azoni abi cy
clo [2. ZES()aR}cPE?aﬁ .trifluoroacetate 5 The title conpound was synthesi sed
. accordi ng od d. The yield of the final step was 16 ng , 19%'H NWR
B e ol e e e el I O
, 3, .m- m rn S, , 5 _
(m 1 H, té}m‘i?f??w%’gée(m 11 H), 7,98-8,06 (m 2H: MS [ M CF3000]': 489. .10
Exanpl e 1The title compound was synthesised according to method d. The yield of the fnal step

B cyel of 29 21{% ¥ ande- T NS (RS0 & S e P o b hatD <A B sed
.ﬁtl\:/%ozgllvg% o xodHy 2%%13 mlﬁiGH@fs.télsml(n@m—Flgtags(()%vagl)%gzr!&2(|-?n18/gh)H -
3,11 ¢ iml-aH) §j7§§77%71§6 téﬁw @Még"sgg%%lg . 3,97 (m 214), 4,93 (s_;-,.
2H), 5,02 (m 1H), 3(6)083 6, jg7(mEx3H)|e72842(()m 1H), 7,20-7,38 (m 10H)
-gS(R)(BenzyF%n car b!am)yl oxy) - 1akr1r2ptyl 1-.azoni abi cycl o[ 2. 2. 2] oct ane

~trifluor oadan(seezﬂ[hhemyitimanmymm-(maeqmdwﬁr‘bezbmamgydptﬂgz £p ‘et hod d.

" The yleld th ‘Was 17 ng . 23% 'H NWVR (DVBO- d6) -8088'-
. (m ?I""é‘ﬁ ?’f”"é%"e%f%az (m 4H), . 1,85-1, 088 (m -2H), 218 (s, 1H),
02 ( m15 1H)l’he Bl Bortpour@hyas SrBiesBed@ctorring i) meH@B o The YR oHhe AinSI3Es 2H)

5,01 7.20-7. 37, ( 4
1-(2= B(enszPBXVeE“ﬁw )15é° (% Mgwﬁﬁqﬁ%g*o‘m% m@bﬁpyér%’[z 2, 2] —
- - (m2H), 307 (m, 1), 3,21-3.48 (m, 6H), 385 (M.1H), 4,92 (5, 2H), 501 (1K), 7.20-
7,37 (m 10); MS [M-CFSCOO] 404, - '

.20 Example 11
o -(R)(Benzylphenylcarbamoyloxy}-‘i -cyc[opropylmethy]-‘l -azonlablcyclo[z 2. 2]
octane; trlﬂuoroacetate . ‘ : . o
The tite compound was synthe31sed accordlng to method d. The yield of the ﬂnal step
was 9 mg, ‘14% MS [M-CF;COQJ": 391, '
25 : o
' Example 12 : .
3-(R)(Benzylphenylcarbamoyloxy)-‘! (Z-ethoxyethyi) 1-azomabncyclo[2 2. 2] a
-_ .octane; triftuoroacetate - ’ :
The title compound was synthes:sed accordmg 1o method d. The yleld of the f nal step
-30  was 22 mg , 32%. H- NMR (DMSO dg) : 6 1,12 (m, 3H), 1, 58-1 .90 (m, 4H) 2, 19 (s,
' 1H) 3, 12-3 15 (m,1H), 3, 28-3,53 (m, 8H), 3,75 (m, 2H) 3, 90 (m 1H), 4,91 (s 2H), 502
. _(m 1H) 720—7,;37 (m 10H) MS [M CF3000J 409,

Example 13 . _
“35 -(R)(Benzylphenylcarbamoyloxy) 1—(4-ethoxycarbonylbutyl) 1-azomablcyclo
[2 2.2]octane; triflucroacetate '




octane;, trifluoroacetate 30 The title corrpound was synt he5| sed accord| ng

to method d. The yield of the final step was 20 ng , 25% 'H NWR
(DVBO-d6) : 3 1,54-1,94 (m 4H), 2,20 (,.3, 1H), 3,17 (m 1H),2%;1Qr8%3?®5. (m
.6H), 3,85 (m2H), 9,92-3,99 (m. 1H), 4,53 (s, 2H), 4,91.(s, 2H),- 5,02
(m 1H), 7,18-7,40-(m 15H); M5 [MCF3COQ': 471. . 26 22 June 2005

- Exanpl e 22Trmm¢or(.¢buhbWsmphmaybé@aémhgtoameﬂmd d. The y:eld of the final step

1- azabi cycl%i%Z 2] oct - 3- (R@é{é ester. The title_conpound nt hesi sed
accordi ng Y¥&° féfMod!8re- TN P&"%?—de)héﬂ%ém e 551,64y h Tnp-1.883%
'HNWR ( 611851H %35 B, 411, 38 (m B, 1653 42 b, 8R) 4282 fn 5H)
2,99- 3, 07%}:@? ; n}) ﬁ‘) P‘U ( )BI-P g% % %n ‘7:—1)(&1'\/;96 [ IV
. 355 ° Exal pgl)%fag@ 2H), 5,02 {(m 1[—:) ?19737 (m OH) MS [M-CFSC O] 4 , _
" 1-Al'l Yls 3- (R) [ benzYI -(4 f | uor oPhenYl) car banoYl 0xY] - 1- azoni abi chcI 0[2.2.2]0 -

ct ane; tr%fl ro%cet ate The title conpound was synthesised accordi ng to
nmet hod d @I el"d of the final step was 10 ng, 23% Ms [ M CF3000] : 395

55( %agpl EB-M(Benzlylphenyicarb?r;toylogy) 1~(ﬁ-phe|]1yltrJLut(yg 1-ﬁzon|?blcyclof2) 2. %} _ b
en or o car banoyl oxy phenyl pr opy azoni abi cyc

lo [2.2. 2‘%/%8 %m&'fu{qr?%%ﬁl%oacet ate The title conpound was synthesised
?(l\:/f glr: g 6 gglme tmetdmd:.odnd melsymgbdsBén‘ adc:@&iﬂflg fﬂ)i'ihleﬁlbﬁgd "WﬁaSyléla dfthe. findd&epMS
. anpl e enzy t ol yl car

A raoycras H pioy b, TOMIR OB G T 17165 CBrpOU OGS PhCHE(sed

EK/EOE%:\/E%M nBiEhed :_m) i@@ (nylﬁJ{ dsqfa 3.192(&1' aﬁb §1’§‘-13|_8|)6V\@§ /Q, gzg(ée,; 2ﬂ+§L% '
2,25, (s, é-ﬁ?g( @ §1§s¥%7rﬂm51ﬁﬁ) d“ﬁiMsc'ﬁa@Q% ‘VPﬁ) 4,64 (ni 1H), 4,85 (s
2H), ' 7,12-7,34 (m 9H); Ms [Mr1]" 351. Exanple 26 1-Allyl-3-(R) PEEE

(benzyl pEtg ﬁ $r banoyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct ane; . 30.
trifluoroac he title conpound was synt hesi sed accordi ng to rret hod

d . Thasyi @-@R)(Eer&hmhbnyl&hrtﬁrﬂwlomm-g (4ng1qroﬁlﬁéﬁo)Mﬁar[dﬂﬂ}ﬁ$Wilablcﬁ9&
[2.2.2]octane; trifluoroacetate - _ , .

| The title compound was synthesised accordlng to method d. The YIEid of the final step "~

| . was 21 mg, 25%. 'H- NMR (DMSO—ds) 8 1,55-1,81 (m, 4H), 2,10-2,20 (m,3H), 3, 10 7

R (m TH), 328350 (m, 6H), 3,88 (m,1H), 4,02-(m, 2H), 493 (s, 2H),-5,02 (m 1H);: 695—-’--

;_20 7 12 (m, 2H),7,12-7,38 (m, 12H) MS [M-CF3000] 489, .

,Example 16 ‘ -
-(R)(Benzylphenylcarbamoyioxy) 1-(3-hydroxypropyl) 1—azon:ab|cyclo[2 2 2]
octane; tnﬂuoroacetate -
25 The title compound was synthes:sed according to method d. The yleld of the ﬁnal step -
“was 12 mg , 18%. H- NMR (DMSO-dG) 8 1,54-1,88 (m, 6H), 2, 18 (s, 1H), 3,09 (m, = -
1H), 323349 (m 8H), 3,85 (m, 1H) 4,84 (m,OH), 4,92 (s, 2H) 5,02 (m ‘IH) 719- o
7,37 (m, 10H) MS {M CFsCOO0J": 395.

736 _ .Example 17 ‘
U -(4-Acetoxybutyi)—3-(R)(benzylphenylcarbamoyloxy) 1-azomab1cyci0[2 2.2]
.. octane; tnfluoroacetate : N . e _
. The title compound was synthesused accordlng to method d. The yleid of-the fi nal step?”__" -
- was9mg, 12%. 1H NMR (DMSO-dg} .8 1,40-1,70 {m, 5H) 1,81-1,91 (m, 3H) 2,02 -
© 35 (m, 3H), 2,19 (s, 1H) 3,03 (m, 1H) 3,19 {m, 2H), 3,26-3,46 (m 4H), 3,80- 3,84. (m,
' 4H), 4,04 (m, 2H), 4,02 (s, 2H), 5.01-5,02 (m, 1H), 7,19-7,37. (m, 10H); MS [M-
- CF,COOJ": 451. -




-Exanpl e 27 35 .
3-(R) (Benzyl - p-tol yl car banoyl oxy) 1- (3- phenyl propyl ) - 1-azoni abl cycl o[; 2.2.2]
octane; trifluoroacetate 27 22 June 2005 The title conpound2deyne 2005

synt hesi sed according to nethod d. The yield of the final step was. 13 ng,
25% M5 [M CF3COO ] : 469. Exarrple 28 5

3-(R) (Benzyl phenyl car banoyl oxy) - 1- [ 2- ( 2- net hoxyet hoxy) et hyI ]-1-

azoni abi cygl plZ.452] oct ane; bromi de The title conmpound was synthesi sed
-according to nethod c. The yield of the final step was 390 ng , 84% 'H
NNR (uvso%@)(Berﬁcym@ylk:a?Ear(mleZyH-{4-&),(@8-.—th(qnheﬁl-39-ylbﬂty_l)71 {agoniabiciitlo 3, 14

3 55 | OH), 3,78 2H), 3,90 1 H),.
4 89 (s [%ﬁﬂ&é"ﬁ S%ﬂ'('g“‘%% e (1917 3SH%m 104)(m|v5 [H)M Bri" 51219 W

Exanpl € 29he title compound was synthes:sed accordmg to method d. The yield of the final step

by o e e R, RO RS T R L B T ORI BN G e 25 The

yi el g H;)f tihelH), a0 (a1, Spl), m(raomm,zgﬁg% (mI'HHNM:GE{WB@idﬁ)r%B ? FﬁHﬁ%ﬂ%j_?% o1
m 6H). 3"“98“&% %5338 o, ﬁ“f 952‘%5% (g, %Jg) dﬁ?[f\ﬂﬁ%ﬁ@m 37 (m 15H). MBS
[MBr]" 441 np 81 C. 20 Exanple 30

3- (R)(F mbq y4car banoyl oxy) 1- (3-t hi ophen- 2-yl propyl) 1 azoni abi cycl o,
[2.2 é octane; brom de The title conmpound was synthesi sed according to

met hod c. 3ﬂﬁé(%anavl@heﬁyltcadammbxggﬂeﬁ (3vinsirexyphenoxgRYepyIH1 -adbRial DVSO- d6)1
81,551, 5 H, 2,18 25 (s, 1H), 2,83 (m 2H),
3,01 (m ?’Eﬁ’b%{z%gﬁﬁc R§ tr&"@’lﬁ‘g‘% atet) (m 1H), 4,92 (s, 2H. 500 (rn,
1H), 6, 94-The®itle Compound was? SYrBheasi &l a(qmprdmgltbl)methﬁd | dvFTBe]Yield 46 the fimal €8p C.
Exampl e 3
3- (R)(Benq"’aﬁdﬁemn%r 17 o IMR (AMS 88 i 7T 8B 001 200 L8P Ae SRR Y 2. 2]
30 (ﬁaﬁ anén, 3111)0811de(m‘[hd;-{)1$ pa . 5000 @t 43, 8B $ms YH], [esT B'EdZI"@CQ@BC{S EH)t QOHE'[ hOd
c. - The yi 8 %
1 55-1, 69 m’qg@&ei“gg 38'@ ?914%1\4*% giég”%g 1P—F % &@f"é 04 (m
1H), 3.23CB,@Q0[M¥eEH) . 3.85 (m , 4,92 (s, 2H), 5,02 (m H,
7,18-7,36 (m 15H): ) MB [MBr]: 455 np 101 C.
R ExampleZG A . : :
- 20 -(R)(Benzylphenylcarbamoy!oxy) 1-heptyl 1-azomab|cyclo[222]octane
tnﬂuoroacetate .
- The fitle compotind was syn‘thesi'sed according'to me{hod d. The yield of the final step .~
.was 17 mg , 23%. "H- NMR (DMSO-d) : & 0,88 (m, 3H), 1,28 (m; 8H), 1,62 (m, 4H),
S 185—1 88 {m, ZH) 2,18 (s, 1H) 3,02 (m, 1H) 3,15 (m, 2H}), 3,26-3,40 (rn 4H) 383 (m,
25 1H), 4,92 (5, 2H);5,01 (m, 1H), 7,20-7,37 (m, 10H); MS [M- CF30001 435,

Example 21 ' . :
N -(2 Benzyloxyethyl)-S-(R){benzylphenyicarbamoyloxy) 1-azomablcyclo[2 2. 2]
octane; tnfluoroacetate : '
- 30 Thetitle compound was synthesised accordmg to method d. The: yleld of the final step
was 20 mg 25%. 1H- NMR (DMSO~d5) 8 1,54-1,94 (m, 4H), 220 (s, 1H), 3, 17 (m,
1H) -3,28-3, 55 (m 8H), 3,85 (m, 2H), 9,92-3, 99 (m, 1H), 4,53 (s, 2H) 4,91 (s, 2H);_ L
5,02 (m. 1H).7, 18-7,40 (m 15H); MS [M-CF,COOJ": 471. e




35 28 22 June 2005 Exanple 32. _ |
- 3-(R) (Benzyl phenyl car banoyl oxy) 1- (2- phenoxyet hyl ) - 1- azoni abi cycl o[ 2. 2. 2]
octane; brom de The title conmpound was2&ynt hesi sed accor di ng22 dume20iad c.
The yield of the final step 5 was 360 ng , 67% 'H NW (DI\/SOdG) . 8
1,5-1,73 (m 2H) 1,89 (m 2H), 2,20 (s, 1 H), 3,23 (m*1 H, 3,46-3,72
(rn, 6H), 402 (m 1 H, 4,43 (m 2H), 4,92 (s, 2H), 5,03 (m 1H, 7,01 -
(m 3H), %ZW (m 12H); M5 [MBr]': 457; np 117 C. Exanple 33 10
3-(R)( Benzy enyT car banoyl oxy) - 1- [ 3-( 3- cyanophenoxy) propyl ] - 1- azoni abi cycl
o [2. 2 2ﬁwzﬂr-(é—ﬂuqrbpihmm!)oamacﬁb—atﬁbnbxaclo[ﬂﬁab}mﬂ%@ylsg&h&rhesi sed :

_ ‘é‘;g%g 28 gﬁg i Eé'r%ﬁ%?ng %’%es Hid s edTackBGinh B MetSoR. TH@?!Ie}GBome ik Red® | M

- 3- (R ( Benzgkpa0yhg ar BEIOY- MR- (DMS&B-@EB&FH’I‘II hahag (m ydiax ) er Qspyﬂ}-ﬂ) 2.4210!’1 is

bi cycl o[ 2 2 n Iuor ac te Th 0 S th S|sed :
accor di ng t%g hmdség‘w ‘91@ g'ﬁ%t(ﬁb 11”ﬁné[8£ e%%n% t&g 3?% %P %,
M5 [ M CFR@eM).:1355: 521. 20 Exanple 35

3- (R) (Benzyl phenyl car banoyl oxy) - 1-[ 3- (et hyI phenyl am no) pr opyI ]-1-azonia

bicycl o[ 2. 2. 2] octane; trifluoroacetate The title conpound was synthesised
accordl ngEksmﬁiﬁitmd d. The yield of the final step 25 was 12-ng , 28% M5

DM e 003 A e BER Srsher Psarbrmmyiani AR riRInA 2R Bo6ibi cycl o
[2.2.2] OCtr@ﬂLﬁoroﬁdiétﬁdeuor oacetate 30 The title conpound was. synt hesi sed
accordi ng thod d., The f the-final ste was., 18% 'H NWR.
(VB0 16y TH S Saboe vah svblyesissd pocargiss 'a Maiods Boghe vkt Bipg i shep 5 41
{m 7H, \33830(7:9 23%. MB M-aFsCcoBi): 398, 98- (m ‘1a 1), 7,18-7, 41 (m.151f);
“M5 [M CF3000]" 487. 35 Example 37 - - : . ' ,

3-(R) (Benzyl phenyl car bam)yl oxy) 1- (4 .0X0-'4- phenyl butyl )-1- aZoni.abi

cycl o|_12 2Egample 24

—(R)[Benzyl-(4-ﬂuoropheny!)carbamoyloxy] 1 -(3-phenylpropyl)-1 -azomabacyc!o
- [2.2:2Joctane; trifluoroacetate . , ’
The tltie compound was synthesxsed according to method d The yneld of the f nal step
was 13 mg , 25%. MS M- CFCOO0T": 473
20
_-Example 25 _ : _
o Benzyl-p-tolylcarbamlc acid 1-azablcyclo[2 2 2]oct-3-(R)yI ester
- The fitie- compound was synthesused accordmg to method a. The yleld of the i nal step
_ was 1070 mg , 11%. 'H- NMR (DMSO- ds) § 1,18-1,30 (m, 2H),-1,45-1,55 (m, 2H), o
; E, 250 1,83(s, 1H), 2,25 (s, 3H) 2,43-2,59 (m, 5H) 301—310(m 1H) 464(m 1H), 485 (s,
O 2H) 7127, 34 (m, 9H); MS {M+1] 351. ' o

Exampie 26
-Allyl~3-(R)(benzyl-p-tolyl-carbamoyioxy) 1-azomabicyclo[2 2. 2}octane, ‘
30 . trifluoroacetate ' " ' S .
g The titie compound was synth351sed aocordlng to method d. The yleld of the final step
f was 9 mg., 19%. Ms [M-CF3COO] 391. |

- Example 27
35 —(R)(Benzyi-p-tolylcarbamoyioxy) 1-(3-phenylpropyl) 1-azon:ab|cyclo[2 2 2]

octane; trlﬂuoroacetate




octane; trifluoroacetate 22 June 2005 29 The title conpound was . :
synt hesi sed according to nethod d. The yield of the final step was 10 ny ,
23% 'H NWR (DVMSO-d6) : 8 1,50-2,06 (s 6H), 2,20 (bs, 1H), 23J08e 300 (m
9H), 3,89 (m 1H), 4,93 (s, 2H), 5,02 (m 1H, 7,19-7, 38 (m 10H),
7,54-7,70 (m 3H), 7,98-8,00 (m 2H); MS [ M CFSOOO] 483. 5 Exanple 38

3- (R) ( Benzyk pibe By @umé’ kyhtiesiskdladodrding to method d. The yreld of the final step '
6-trinethyl phenoxy %J‘H 1- azani a bi cycl o[ 2. 2. 2] octane; trifluoroacetate

The titl e @Snpdtshd ‘%\Qg’cordlngto method d. The yield of the
“final step 10 was 14. ng , 30% 'H NVR (DMSO-d6) : 6 1,50-2,20 (m 7H),

2,19 (s, %n?%ﬂ'@ 3,52 (m 7H), 3,73 (m 2H), 3,92 (m 1H), 4,93" (s, 2H) ,
. 5,03 (rn, 3 7,19-7,38 (m 101-1); MS [M CFBCCD] : 513. -
Exanpl & 39-(R5(Benzylphenylcarbamoyioxy) -1-[2-(2-methoxyethoxy)ethyl]-1-

3- (R) (Benz |.C | oxy 3- (2-chl or ophenoxy) propyl ] - 1- azoni abi cyc
N [2. 2. f%%@?g'ﬁﬁcmﬁ?%ﬁr%?%rcéfoﬂ' ®The title conpound was synthesi sed
accor di ng The tlﬂ@bdﬂﬁﬂ)lﬂld whesytititdsibeafactddingito atetsdd . Thagield 4f g findkstdp MS
[M CF3C00

SR (BonBboHRA i Barksy MR MSP $eki. 1 P31 i brie iyl BHERRS) Bd5H 1 - 1
azo?lhabl CYEh,G & @%alr-gcg anes, tjrl;r)ldj lzgtczrssa(ﬁet1aH§3 3%3%' 2}1‘1 esce;grrﬁfung 4/\?@(51 -
syn esl| S CCO I N me 0 e I nal Ste WwWas

2%% 19 %%h %9\@'01&8)7? 6%@@3@"’@0“‘%@“5 4% 08-2,20 (m . 3E|) 3, 12- 25
350(m7H) 3,90 (m 1.H, 4,14 (m 2H), . (s, 2H), 503(m-

, 7,19- é f 13H), 7,54-7,59 (m 1 H). I\/B [M CF3000 ' : 539. Exarrple -
41 3- (R)( SR e[%?enyl car bamoyl oxy) - 1- [ 3- (bi phenyl - 4-yl oxy)

propyl] - 134R;(Bbﬁia,u§y@ﬂ cardBmlofiok hmaamytarazbhwwﬁ]t oifmetltle '-
conpound gas synt hesi sygd accc??dl r% to method d:” The yield of - the' final -
“step. 24% ' H NWR (DMBO=d6) : 6 1,50-2,20 (m 7H),- 3,14 (bs,

1H), 135 28;3%2% cdd‘monﬁldH)as %n@'ﬂes(sﬁh aa;wrdlnf,td-&e&ﬁﬁd %H)'he Q'seQBof(tﬁe fi Ré’ﬂ)step5 03
é,r%ooab - wigg 2 Omg 6(5 NMR (D]VISO-de) 3 9 (m, .'2H 190 (m 2H) 2H29 (s,
o “1H); 8,00 (in, 2H), 3,10 (m, 1H), 3,31-3,61 (m, 6H), 390(m 1H), 491 (s 2H) 504(m

1H) 7, 18-7 37 (m 15H) MS [M-Br} 441 mp 81°C.

" 20 .Example 30 : : , _
- 3~(R)(Benzylphenylcarbamoyloxy} 1-(3-thlophen-z-ylpropyl)—1-azonlablcyclo -
'[2 2.2]Joctane; bromlde ' SRR
" The titie compound was synthesused accord:ng to method c. The- yleld of the ﬂnai step
was 870 mg , 82%. 'H- NMR (DMSO-dg) : 5 1 55 1,69 (m, 2H), 1,85-2, 04 {m, 4H) 2,18
25‘_" (s, ‘IH) 2,83 (m, 2H), 3,01 (rn 1H), 3,20-3,44 (m, 6H), 3,85 (m, 1H), 4,92 (s, 2H), 500
{m, 1H), 6,94-7,00 {m, 2 H), 7,19-7,40. (m, 11H). MS [M-Br]": 461; mp 95_°C

-',ExampleB‘! : s : S o
3 -(R)(Benzylpheny!carbamoy]oxy} -1 (3—phenylpropyl) 1-azon|abicyclo[2 2 2]
‘30 - octane;" hromlde _ ' o - "
" The title compound was synthesised accordmg to method c. The yield of the fi nal. step L _
- - was 880 mg , 79%. 'H- NMR (DMSO-dg) : B 1 55-1, 69 {m, 2H) 1,85-2,00 (m, 4H), 2, ‘18 c
(s, 1H), 259 (m, 2H) 3,04 (m, 1H), 3,23~ 344 (m, 6H), 3,85 (m ‘1H),492 (s 2H) 502 S
. '-(m, 1H), 7,18-7,36 (m, 15H) ); MS [M-Br]": 455; mp 101 °C. '
3s ‘




35 30 - 22 June 2005 Exanple 42
" 3-(R) (Benzyl phenyl car banmoyl oxy) - 1-[ 3- (2, 4-di f | uor ophenoxy) propyl ] - 1- azoni a
bi cycl o[2.2.2] octane; trifluoroacetategThe title conpound vﬁ@%’?ﬁ?ﬁ@@l sed
according to nethod d. The yield of the final step 5 was 10 ng , 22%'H
NVR (DMSO-d6) @ 5 1,50-2,19 (m 7H) 3,10 (bs, 1H), 3,28-3,51. (m6H), 3,90
(m 1H), 4Ex’kﬁn;6lﬁ1322l—|) 4,93 (s, 5,02 (m 1H), 7,02-7,09,(m 1H), 7,19-

7,37, 00 507

3 (R ( Bend MRS Rliestiray pkgyior )[%(ﬁﬁ%‘?w&%kiﬁé%ﬁwaﬁkﬂﬁ 28] azoni-a

bi-cycl o[ 2.c¢tajqchisimide tri fl uoroacetate The titl'e conmpound was synt hesi sed -

: di hod Th he f I 22% ' H NWR

Crors ) T e %Sy 5 hPbecl st Butd Uhefhe MRS o oo’ 0"
3H) 5 3; o3, 94- ; 6, 85

(12 6H)925 W 460 m§H)67,§ K- ﬁw@@&dmoa’% 54 59$795(m %H_b %ggl((’réxam ) ) 65

3- (R ( Benz "ngéﬁ?'lneéﬁbérﬂﬁzﬁg’%m ﬁli-‘_'? 3056, 17*)8414&(%8{]'&}%0%%% %98 fm.y| oxy)

propyl] - 1-1&:40710@%0395q[%-?sal(mommnms[Maﬁ‘r %voaﬁ,@wﬂt% The title
conmpound was synt hesi sed according to nethod d. The yield. of the final.
step was 10 ng,,21% 'H NVR (DVMSO-d6) : 8 1,50 1,71 (m 6H), 1,87-2,19

(m 5H), %x@?npl@a@S(m 4H) 31‘0(bs 1H) 3,28-3,50 (m 6H), 3,88 (m
11-1),; 3,98 I—? , 5,02 (m 1H), 6,63-6,70 (m. 2H),
6, 95- 6998 3(@( ,vPhefglcarf%memxmd%(?wa{nwhmadeyopyilsfzszom@-%ﬁp| e 45

1-[ 3- ( Benzpb bisdtdhexX etifivorohetatddr opy! | - 3- (R) (benzyl phenyl car banoyl oxy) - 1- az
oni a. -hbi cycl of 2. 2. Zéoctane trifluoroacetate The title conpound was

“synt hesi sdhe é’@% GPEPRYNG Warsymbesized %@f%%ﬁodnéﬁhog he Fhendgid of 3‘19 ﬁ”aéﬁiel?vas 12

gy, 26% MasMEm&T3699 MEL - éﬁ?mb?‘
3- (R) (Benzyl phenyl'car banoyl oxy) - 1=[ 342- car bat noyI phen oxy) propyl]-1- azon |s
bi cycl o[ 2.2.2] octane; trifluoroacetate 35 The title conmpound was

synt hagi sgs{aa@qudl ng to met hod d. The yield of the f irnal st ep
-(R)(Benzylphenylcarbamoyloxy) 1-[3-(naphthalen- 1-yloxy)propyl] 1-azon|a o
btcyclo[z 2.2joctane; tnﬂuoroacetate ‘ ' '
. The fitle compound was synthesased accordmg to method d The yleld of the ﬁnal step
- . was 10.mg, 21%, MS [M CFSCOO] 521,
20 :
Example 35
N —(R)(Benzylphenylcarbamoyloxy) 1-[3-(methylphenylammo)propyl} 1 -azoma
. b|cyclo[2 .2.2Joctane;’ tr:ﬂuoroacetate : ‘
: . The title compound was synthesused accordlng to method d The y:eld of the f nal step
25 . was12mg, 28%, MS [M CFsCOOT': 484. -

- Examp[e 36 : ,
A . -(R)(Benzylphenylcarbamoy!oxy)-1-(3-phenylsulfanylpropyl)-’!-azomablcyclo _
[2 2.2]Joctane; tnﬂuoroacetate : o
30 The ftitle compound was synthesised according to method d. The yield of the ’r" nal step
© 'was.8 mg , 18%, 'H- NMR (DMSO-dﬁ) & 1.45-2,00 (m 6H) 217 (bs, 1H), 3, OO {m, o
- _.ZH) 3,28-3,41 {m, 7H), 3,83 (m, 1H). 4,91 (s, 2H), 4,98 (m 1H) 7, 18-7 41 (m 15H L
~ MS [M- CF.COOJ": 487. o - o

s :Example 3'.? \
3- (R)(Benzylphenylcarbamoyioxy) 1-(4-oxo-4-phenylbutyl)-1 -azomabacyclo[z 2 2]

. octane; trifluoroacetate



was 10 ng , 22%' H NNR(DIVBOd6) : 31,50-2,27 (m 7H), 3,09 (bs 1H),

3,28-3,48 (m 6H), 3,88 (m 1H), 4,14 (m 2H), 4,93 (s, 2H) é»o
1H,7,02-7,15 (m 2H), 7,19-. 22 June 3605 31 7,38 (m 10H) ?27‘%@12 50 (m
1H), 7,55(bs, NH2), 7.69-7,72 (dd,1H); M5 [M CF3000]': 514. Exanple 47 5
3- (R) (Benzyl phenyl car banoyl oxy) - 1- [ 3- ( 3- di net hyl ami nophenoxy) propyl]-1-
azoni abi cyTheoft2. nonat aae syhthedisatbapedridioandined t d.tTHe )G@Hmlﬂibdﬁm&ep
Ak Sed WaE s d'ﬁ/&tiﬂlﬁwﬁé‘mgg a5 ¥ 5050 (m 819, S B bs 1P 5 1547
1-[3- (4 A aug "B IBORRENGHY 4,08 QBY2Hhy, 3:d2R)h,baig Yl 182 Y |(FarbayOy b2xyir ds azoni a
bi cycl o] Zqﬁﬂz%:ggt ang t??%ll uoSoace)'E atdZRQI'heﬂ?)lzt [ e com:()ound \;\I’Zs synt h(laTél sed. ‘
“according et @ 2He WﬁeﬂWQ%CQ@ ‘#8Ral step was 12 ng , 25%'H
"NVR, (BVBO- d6) : 51,50-1,92 (m 4H), 2,01 (s, 3H), 2,04-2,20 15 (rn,- 3H),
3,12 (bs, 1 28351(m 6H), 3,89 (m 1H), 4,00(m 2H) 4,93 (s, 2H),
5,02 (m 18 P‘eé386 6,91 (m 2H), 7,19-7,38 (m 10H), 7,48-7,53 (m 2H),
985(SNH)- RAEmeyae: 'E[Qam)i@-tﬁﬂ Iph - -
3. (R)(Benz L@ Pcmgfbggrm |5?<y’§r' ) U4 et hoffyca‘? B Pyl azonia 1 1 - i
‘azoni abi ¢ SE%néf'f'P?"mFﬁ dacetate The title conpound was |
synt hesi sadaeetme%mpagn& Q«agremﬁ@s@d é@&@rcﬁﬂ;ﬁ’odﬂ&ﬁo& he ﬁhbrwéld of ?rl% ﬁd&ﬁ§te&2 E
25% ' H NVR (DMSO-d6) : 5 S 5%) 1H), 3,29-3,51 (m
6H), 3982 Ya$, 14mp,. %5#*3%(%89#5 8 1250-2.2 (oniy't )42 83 (3, s9H)2r3|)16 $503(m
%;%008] 04(5291-17307%(@2@ 102 (ml9HY, £83 (el 3 (h; 4y, 6:85(s( Bh), 27”297"!@*-['\4
3 (R) ( Ben} ﬂ)%yM@ana@B:;ﬂQﬁl}y')ﬁ‘lﬁ-[S (4-ni tr ophenoxy) propyl ] - 1- azoni abi cycl
[2.2.2]octane; trifluoroacetate 30 The title conpoundwas synt hesi sed =
accordl ng to method d. The yield of the final step. was 12 ng , 26% 'H -
'NMR (DVBOEXemple 881 50-2, 27 (m 7H), 3,12 (bs, 1H); 3,29-3,51 (m 6H),
.3, 87-3;594 4 BLH}:I .38
- 15 H (m)( ygﬁeggrincéman%ﬁoxy? 9[% éFBOO&ﬁbheéo)ggp@yExlﬂsa;%magm}élo

2 nyg,

2 22]octane, tnfluoroacetate
- The title compound was synthesssed according to method d. The vield of the final step - S
was 14 mg , 31%; MS M- CFscOO] 508. o - \ S

| 20 Example 40 : S
) -(R)(Benzylphenylcarbamoyloxy) 1-[3-(3-trlﬂuoromethylphenoxy)propy!} 1-
azoniabicyclo[2.2.2]octane; tnﬂuoroacetate o _
The title compound was synthes:sed accordlng to method d. The yield of the F nal step,
was 14 mg , 29%; 'H- NMR (DMSO ds) § 1,50-2,00 (m 4H), 2,08-2,20 (m, BH) 3, 12- .
25 3,50 (m, 7H); 3,90 (m, 1H), 414 (m, ‘2H), 4,93 (s, 2H) 5,03 (m, 1H),: 719738 (m._
13H) 7,54-7,59 (m 1H). MS [M- CF3COO] 539.-

Example 41 : :
3- (R)(Benzy!phenylcarbamoyloxy) 1-[3-(b|phenyl-4-yloxy)propyl] 1-azomab|cyclo |
30 [2.2.2]octane; trifluoioacetate
- . The title compound was synthesised accofding to method d The yiéld of the fi héf stepA 7
was 12 mg , 24%; 'H- NMR (DMSO de) : 81 ,50-2,20 (m, 7H) 3.14 (bs, 1H), 3, 28 3,52
(m, 6 H), 3,91 (m, 1H), 4,10 (m, 2H), 4,93 (s, 2H), 5,03 (m. 1H), 7,03-7,08 (m, 2H);:5: "
- 7,18-7,47 {m,13H), 7,61- -7,85.(m, 4H); MS [M ‘CFacOO] 547 o
35 S o




3- (R) (Beni yl phenyl car banoyl oxy) - 1- [ 3- (4- hydr oxynet hyl phenoxy) propyl ] - 1-
azoni abi cycl o[ 2. 2. 2] octane; trifluoroacetate 32 22 June 2005__The title :
conmpound was synt hesi-sed according to sethod d. The yield of 2¢ Heng 2009 step
was 10 ng, 22% M5 [M CF3COO 501. Exanple 52 5 Benzyl phenyl carbanic acid
1-azabicyclo[2.2.2]oct-3-(S)yl ester The title conpound was. synt hesi sed
accor di ng Bxgmple #dd a. The yield of the final step was 1000 ny , 23% CH

501 (m A Egtphinpr ?is;a%m%%( i G diboobngkyioodiizblla [~ °
. 337. 10 Emlqzm]octane trifluoroacetate '
3\ 3 et e b BBRATRY hLadkd ScBREmLRRARK s B %y ﬁﬁ*heﬁwaﬁ Fod 31
'{hioy .2 eg gmfs 1t0gngf i2aed; st rgle ammajsﬁam 602, 198(3:%7ng &WF@Zi DVH0339)3, 515
(m 1H), 51‘(“@2”) @boﬁ’ﬁ) J“'?hsg‘@‘g’ ((fr‘n%i‘% ???s 7?['1]195 65%’8 f‘fﬂ i 69((WB1T'M7 ‘ér]

455; np 64%(rrE>dale EIS5M20F CBMDY] fdrenyl carbamic acid 1

-azabi cycl o[ 2. 22] oct-3-(R)yl ester The title-conpound was synt hesi sed
according to method a. The yield of the final step was 1880 ny . 22% "' H-..
"NVMR (CDC| BExampleédd® (m 3H),.1,3 (m 4H), 1,5 (m 4H), 1,9 (s, 1H),,' 2,7 (m
gl;) Exzcr)nz)l gqgng}lzylphen}Ig;rbamdyloxﬂ (@(4-ml_gthoxyp%lenoxy)(propyl = -azon[ M_*‘;I-] . 730'3'
3- (R) (But ylcgbmﬁxlﬂaa\mdstanaytmmroicmt&yl 1- azoni abi cycl o[ 2. 2. 2] oct ane;

~trifluoro te The title c 0 synt si sed_acco to method d. .-
"The yi el d‘?ﬁ?e ﬁ EOPPRH WS ?’%%ﬁﬁ@% ?ﬁ&d dlf/g Fﬁﬁ @kg@rcl%e(ﬁﬁ" SiBanpl e
.56 - was 10 mg, 22%; 'H- NMR (DMSO-de) : 1502 19 (m, 7H), 3,11 (bs, 1H), 3,28-3,51

3, (R (But gl gl pac BTk o) 3 GRAIBLOY P 439365%.21)%85? A gxgl ol 2.2

oct an
15 . 6,92 (m, 4H), 7,19-7,38 (m, 10H); MS [M- CFchO] 501. .

_ Example 44 ‘ ‘ _
: —{R)(Benzylphenylcarbamoyloxy) -1-13-(5,6, 7 8-tetrahydronaphthalen-z-yloxy) o
‘ propyl]-1 -azomablcyclo[z 2. 2]octane, tnﬂuoroacetate o o 3 ,
20 The title compound was synthes;sed accordmg to method d The yleld of the fi nal step .
~was 10 mg, 21%; 'H- NMR (DMSO-da) $1,50-1,71 {m, 6H), 1,87-2,19 (m, SH) 2,63- :
268 (rn 4H) 3,10 (bs, 1H), 3,28-3,50 (m, 6H), 3,88 (m, 1H) 3,98 (m 2H) 4,93 (s, 2H)
- 5,02.(m, 1H), 663-6 70 (m 2H), 6,95-6,98 (d, TH), 7,19- 7.38 (m 10H) MS [M
' CF3000] 525 ) ‘ -

Example 45 . : o
1-[3-«(Benzo[1 3]d|oxol-5—yioxy)propyl]-3-(R)(benzylphenylcarbamoyloxy)-1 -azonia . ', -
N blcyclo[z 2.2Joctane; trifluoroacetate _ L
" The titie compound was synthesised accordmg to method: d. The yield of the final step
" 30  was12mg, 26%, Ms M- CF,CO0T™ 515. ' i

. Example 46 -
o -(R)(Benzylphenylcarbamoyloxy) 1-{3-(2-carbamoyiphenoxy)propyl] 1-azon|a
~ bicyclo[2.2. 2]octane; trifluoroacetate ' . . | . S
© 35 The title compound was synthesused according fo method d. The yleld of the f nal step
was 10 mg , 22%; 'H- NMR (DMSO-dg) : & 1,50-2,27 (m, 7H), 3,09 (bs, 1H), 3,28-3,48
A'(m.' 6H), 3,88 (m, 1H), 4,14 (m, 2H), 4,93 (s, 2H), 5,04 (m, 1H),7,02-7,15 (m, 2H), 7,19~




35 The title corrpound was synt he5| sed accord| ng to met hod d. The yi el d of
the final step was 18 ny, 27% MS [M CF3000 | 385 22 June 2005 33
Exanp| e 57 22 June 2005

. 3-(R) (Butyl phenyl car banoyl oxy) 1-(3- phenoxypr opyl ) - 1- azoni abi cycl o[ 2. 2. 2]
octane; trifluoroacetate The title conpound was synthesised according to
Eggggf' d. 7TiBe (4 o) 07 44PsbT §RI 1R, 8P, 550s\VRHAL 71887, 8% NBy ] MasCRRO0 437.
3- (R) (But ﬁﬁsﬁ@@l é’é‘i‘barmyl oxy) - 1- ( 3- phenyl'al | yl ) - 1- azoni abi cycl o[ 2. 2. 2] oct a
ne; bromde 10 -The title conmpound was synthesi sed according to nethod c.
The vyi eldgﬁn{m@ﬁl naI step was 182 ng , 48% 'H NWR (DMSO-d6) : 5 0, 84
(m 3H) (m 70-1,91 (m 4H), 2,20 (s, 1H), '
3,2-3,4 (ﬁ’*r(Ré(%"Zvlsheny'eﬂsbamyloméswc(ﬁrdlmﬁshyiqna‘@mee?xy)ewm 4, 97-(m

14 6,45 abihiabidyciohs B3nGufl Sindorheerdie2 7,45 (M 7H), 7,60 (m 2H: M.

- [M B . .419;
[1 All H 3 TP t*%e?rypmw%axrﬁ%ﬁﬁﬁﬁd@@ywméemtam ccg/&hs[yzeiczofzqh@é"malr@ep

~ broni de - }R& 1pirkd ez@;gnmguqu@p >yt Besi sed according to method c. The -
yield of the final step was Omy, 72%'H NWR, (DVMBO-d6) : S 0,85 (m

3H), 1,21-1,34 (m 3H), 1,4014520.‘.(m 2H), 1,70-2,18 (m 4H), A
 3,15- 340 ehelindid 48 3, 61-3,67 (m 2H), 3,82, (m 1H),3,92- 3,94 (m 2H), 4,95
' 1 6 97-6, 01 7,26-7,44 | SH ;M5 [M
|(3Fn] : 521 3 1-[%4-#«((:2 arla)nom&ﬁﬁxg psqp)ég,ls-(R)(benzyiphenylcarbamoy(rlronxy) 1|_Pazon|a [

- 3(R) (But y bRtyeny?. 224 SaRy g;m,)argaggm{ydroxyet hyl ) - 1-azoni abi cycl o[ 2. 2 2] octa
ne; . trifluoroacetate The title conmpound was synthesised according :

et hod d. TRl PRI Waresyrithapiseg asgordingdo I@W d13be Yigts pivine @pel@m 347.

30 Exanpl ga6%2 mg , 25%; ’H NMR (DMSO-de) 5150192 (m, 4HZ)201 s, 3),,2,04-2.20
3- (R)(Butéaphen ca S | SO opé 1-azoni abi cycl o[ 2.2."2] ott ane;
Ctrifl borobBedtat 1$N?és t1|H)J :éza@rﬁiom@rﬁa@s Yt Hak B ma @tbr 4P3 ¢s. 1260).e0hod d. -

-The yi el d¢qf e, del1ah (3 o), 7,197, 38 (m, 10H), 7,48-7,53 (m. 2H) 9,85 (s,NH); MS
[M- CFacOO] 528, - ‘

. _ Example 49 ‘ : .
o 20 3-(R)(Benzylphenylcarbamoyloxy)-1-[3-(4-methoxycarbonylphenoxy)propyl]-1--
o azonlablcyclo[z 2 .2]octane; triﬂuoroacetate - ' :
The title compound was synthesused accordmg to method d. The y:eld of the final step _
was 12 mg , 25%; *H- NMR (DMSO de) 8 1,50-2,20 (m, 7H), 3, 12 {bs, 1H) 3, 29—3 5.
~(m, 8H), 382 (s, 3H), 387393 (m, 1H), 4,14 (m, 2H), 4,93 (s, 2H), 503 (m, 1H) 7,04~
25 7,09 (m, 2H), 7,19-7,38 (m, 10H), 7,92-7,96 (m, 2H); MS [M- CF,COOJ": 529. |

Example 50
-(R)(Benzylphenyicarbamoyloxy) 1-[3 (4-mtrophenoxy)propyl] 1-azomab1cyclo
[2.2. 2]octane, trlftuoroacetate ‘ .
'_30 The tltle compound was synthesused accord:ng to method d The yield of the final step
was 12 mg , 26%; 1H- NMR (BMSO- ds) :8 1,50-2,27 (m, 7H) 3,12 (bs, 1H), 3,29- 3, 51 o
(m, 6H), 3,87- -3,94 (m, "1H)' 4,21 (m, 2H), 4,93 (s, 2H), 5,03 (m, 1H) 7,147,38 (m |
12H),8,22-8,28 (m 2H) MS [M- CFscOO] 516 ' oE

1

35 ‘Example 1 :
- -(R)(Benzylphenylcarbamoyloxy)-1 -[3 (4—hydroxymethylphenoxy)propyl] -1-

- azoniabicyclof2.2.2]octane; tnﬂuoroacetate




was 20 ny, 29% MS [M CF3000 345. 35 34 22 June 2005 Exanple 62
3- (R) (But yl phenyl car banoyl oxy) - 1-propyl -1 -azoni abi cycl o[ 2. 2. 2] oct ane;
trifluoroacetate The title compound waszsynt he5| sed accordi n62tJe'nﬁ89%d d.
The yield of the final step 5 was 16 ng, 23%.M5 [M CF3000 345. Exanple
63 3-(R) (Butyl phenyl car banoyl oxy) - 1- ( 3- cyanopropyl ) -1-azon i abi cycl o[ 2. 2. 2]
oct ane; - t Thd titocoapeindtveaslfYnihesiséd bbt@rdingpomethodad. Shyoyibieof sedfidet etwpdi Ng
0,

ggo-ma'? hlogxd TQ?@Z g}j I\% [W%Ffbg%l sgoqp was 15 ng, ZOA) MS [M CF3000 r:
3- (R (Butyl phenyl car banmoyl oxy) - 1- cycl opr opyl net hyl - 1- azoni abi cycl o[ 2. 2.-2]

15 oct ane; Exampleli oacet ate- The titl e conpound was synt heSi sed accordi ng to_

g;ngfjeﬁj 6 55%@29( : ﬁén%'lggrbgrrﬁ% zfléug G}Lazab%@clo\fgﬁ z?oc@s-(s% /P esl¥sr [ M CF3000 Ll

3- ( R) ( But yThghtitteytapduadoydseypihedisé® acdonding &t dnpthiod 1a alranyieldiod yed ﬁtia? s@p2] oet a

method o R 00T oo v CRRREINAR Te T skl e %rkza%&es?s._

25, Exanpl 266@m, 5H), 2,61 -3,01 (m, 1H), 4,64 (m, 1H), 4,89 (s, 2H), 7,16-7,35 (m, 10H).MS
3-(R) (Buty Mq 4 ar barmyl oxy) - 1- (4 et hoxycar bonyl butyl) 1- azoni abi cycl 0[2
2.2] octd ruoroacet ate The title conpound was synthesi sed )
accorditng. to nethod d. The yield of t he fi nal step was 12 ng, 14% NB [M
CF3C0O0 431Exd#fpeddnpl e 67

S B B R SRR e e AR i agwoﬁic%%fhf’%' to
net hod d. ddtengiitebchidé the final step 35 was 12 g, 17% [M CFSCOO
,] '+ 361. - The titie compound was synthesised according to method’ c. The yield of the final step
15  was 660 mg , 83%. 'H- NMR (DMSO-ds) 18 1,40-2,00 (m, 6H), 2, 18 (bs 1H) 2 59 (m,
' 2H), 2,95-3,44 (m 7H) 3,84 (m 1), 4,92 (s, 2H) 5, 00 (m 1H) ? 19-7 36 (m 15H).' ‘

- MS (M- an] 455; mp : 64 °C.

Example 54
Butylphenylcarbamlc acid 1-azab|cyclo{2 2 2]oct-3-(R)yl ester _
The titie compound was synthesised accordmg to method a. The y:e!ci of the fi naI step |
was 1880 mg , 22%;'H- NMR (CDCls}: 8 0,9 (m, 3H), 1,3 (m, 4H), 15 {m, 4H), 1.9 (s,
L1H), 2,7 (m, 5H), 3,2 (m, 1H), 3,7 (m, 2H), 4.7 (m, 1H), 7.27.4 (m, SHYMS [M+1]" ©
308, | L
Example55 . T — ' A . 3
-(R)(Buty[phenylcarbamoyloxy)-‘l-methyl 1-azomab|cyclo[2.2 2]octane
tnfluoroacetate : o .
_ The titte compound was syntheSISed accordlng to method d. The yleld of the fi nal step _
30 was 16 mg, 30%; MS [M CF;.,COO] 317. '

Example 56 N . : _
3-(R)(Butylphenylcarbamoyloxy) 1-(4-methylpent-3-enyl) 1-azomab|cyclo[2 2 2] o
octane; trifluoroacetate ) e
'- 35A' The title compound was synthesnsed accordmg to method d. The yleld of the f nal step' -
‘ was 18 mg, 27%, MS [M .CFyCOO T": 385. '




Exarrpl e 68 '

3- (R) (But yl phenyl car bamoyl oxy) - 1- (3-pyrrol -1 -yl propyl ) - 1- azoni abi cycl of 2 2.
2] octane; trifluoroacetate 35 22 Jung;2005 The title conpddunagls

synt hesi sed according to nmethod d. The yield of the final step was 19 ngy ,
23% MsS [M CF3000 410. Exanple 69 5

1- (4- Acet oEydmipiglsy- 3- (R) (but yl phenyl car banoyi oxy) - 1- azoni abi cycl o[ 2. 2. 2) oct
ane; trif] roacetate The title co ound was s _}he3|sed according to

method d. SrHRNEuRyiRhegylcaRameyiaxy)st-isph NRRSYREP ﬁ%*a%vfm -©£8000 |
gl(7i?)Eg t he Frmuogoace?te 1-(4- t h | butyl) - 1- bi
- uty. enyl car banoyl oxy 0XO- i O yl buty azoni abi cyc
1o [2.2.2 '%ctf terrompoung s S @%'a%aqq%d"eq f feef@aﬁp%ﬁfﬁ& Xield °§§n<ﬁ essed -
. accor di5ng Wik ;gns,tn?o@ggt, M@?Myt:?l,@o@f] 43¢, f| nal step was 17 ng ; 19% I\/S [ M
CF3000 ]': 455. 15 Exanple 71. - ' ,
3-(R)( Butyl phenyl car banoyl oxy) - 1- ( 4- phenyl butyl)-1-azoni abi cycl o[ 2. 2. 2] octa :
ne, triflpemeaessate The title: corrpound was synt hesised. according to
met hod d. The vield of the final ste 1.7 20% . M5 [ M-CF3000
435. Ex an‘p"'} {RKButylphenylcarbamoyloxy)-1 (Spphenylallyl) 1-azonia lcyclo 2.2.2Joctane;
3- (R) (But Wreheay! car banoyl oxy) - 1-[ 3- ( 3- hydroxyphenoxy)propyl] 1- azoni abi cyc"
lo [2.2. 2]%octane trifluoroacetate 25 The. titl e conpound S S nthe5|sed
“accor diPng Ht HigrREWwOHNT WhE SYPBPESTH aREIRG 1RreEPl-- éﬂeﬂv% PabEeRE [ M
-CF3CCO0 J* wéb51?82 g anghs HZBN?m( @M%tagj péﬁ@@xl(ﬁa@b@nwis %y)zﬂ)l 1%)(:%' 2rly azon ‘.

I abi cycl o[ 2. 2. 2] oCt ane; trrfluoroacetate The tit

~ synt hesi se1d791é@ér(ﬂl‘|- Ag). t?ozonﬁt ABY W2-3rhE. b B). & fof(”’é &) f$ ﬁﬁl(mst"@b 3 % 017 ny,

21% MB [
H R };94“%R)%Wm P LTS BN 2 o
r m : -
15 | '
' ' Example 59

, 1-Allyl-3 (R)(butylphenylcarbamoyloxy) 1-azomablcyclo[2 2. 2joctane; bromlde ,
. The title compound -was synthesised according to method c. The yield of the fi nal step S
. was200mg, 72%; M- NMR (DMSO-dg) : 8 0,85 (m, 3H), 1,21-1,34 (m, 3H), 1,40-145
R 2H), 1,70:2,18 (m; 4H), 3,15-3,40 (m,5H), 3,61-3,67 (m, 2H), 3,82.(m, 1H), 3o
3,94 (m; 2H), 4,95 (m, 1H), 5,62 (m, 2H), 5,97-6,01 (m, 11-1) 7:267.44 (m, 5H),MS ™
BIT': 343; mp 141 °C, ' '

_ Example 60 : : o
a 25 3(R)(Butylphenylcarbamoyloxy}-1 -{2- hydroxyethyl) 1-azon|ab|cyclo[2 2. 2}octane, .
trlﬂuoroacetate ' ‘ : i
. The tltle compound was synthesused accordmg to method d The yaeid of the fi nai step
‘was13mg, 19%; MS [M CF_-.,COO] 347. ' ‘

30 | Example 61- ‘ | :
B -(R)(Butylphenylcarbamoyloxy) 1-:sopropyl 1 -azomablcyclo[z 2. 2]octane,
_vtrlfluoroacetate : , | ' ' | | e
“The title compound was synthesnsed accordlng to method d. The yueld of the f nal step'l}'-ff-:_ | g '_ ‘
" was20mg, 20%; MS [M- CFsCOOJ': 345. R |
35 '




octane; trifluoroacetate The title conpound was synthesised according to
met hod d. The yield of the final step was 22 ng, 25% M [M qu%) ]1":
437. 36 22 June 2005 Exanple 75 34 22 June 04_

3- (R (Butyl phenyl car banmoyl oxy) - 1- phenet hyl - 1- azoni abi cycl o[ 2. 2. 2] oct ane;
bromi'de The title conmpound was synt hesi sed according to nethod c. The yield
of the finXample§Z 5, was 330 ,82%'H NWR (DMSO-d6) : S0,83 (m 3H),

7y, 3. 57- %@&%@h&@*ﬁéﬂ%@%% horykaghofinbryfBie 2 gectnts (i1 Gy
MS [ M Br]trifluagacetafe : 139 C Exanple 76 10 -

3- (R) (But Wr%qﬁlg%%gﬁlﬁm# Q?Xt%?&sidzaé&rcﬁ% Q%gt%%?(ﬁyl)h%t 2#! irgaiﬁ]aﬂ Labi cycl 0

[ 2. 2. 2] oct ane; e conpoun esl s

met hod 5c. vﬂa$e1€ymgl a3%f MEh@vi Cﬁal‘O@t]épMSwas 520 nmg, 81% 'H NMWR (DI\/SO de)

S0,82 (m 3H), 1,24-1,31 (m 2H), 1,39-1,47 (m 2H), 170220(m5H)

3,26 (s, %—kl)aml;’,|3_§370(m13l—|) 382386(m3K)494 1j 15 (m 1H),

7,26-7,44 MS [M Br] 405. Exanple 77 Butyl -

£l uor opheﬁyﬂ%)@a&tﬂahewla@nmnloﬁqabrh@cnca[n@paamr])a‘c-az@an@ﬁa)cybioé&tzauoam title
compound uéﬁb‘%%&?fd sed according to method a. -The yield of the final step

20 was 16 H NWR (DVMSO-d6) : -8 0.82 (m 3H), 1,20-1,54 (m 8H),

1, 83. {if Tiaelii;ie COMAOUIE We szrrthew ac@omzwgstometbm d THe, vidd 86t@, fBal stépm  2H) |

4,59 {m 19097 ,g,g 5%% gﬁf[l\m] . 321. Exanple 78. 25

- 3- (R)(But;jﬁ heny? car barmy I 'uor ophenoxy) propyl ] -1-azoni abi cycl
o (2. 2. ZIEF ctane; chloride The title conpound was synt hesi sed according to
met hod c REPIR @ d of the final step was 390 ng, 75%'H NMR (DVSO d6) :

5 0, 82 ; . 5 L1 25D il : -
(m 54, %8‘“?"9" onleatbaltyi g -y Mippohosb i Sl 3. 1y 30
6, 95- 7500°(=Fﬁ"92|15' uqroa?eetﬂtqs (m 2H) 7,26-7,44 (m 5H); MS [M Cd]*. 455;
m: 126 CThe BHQBRhSourd was synthe51sed accordmg to method d. The yield of the ﬂlnat step

"3-(R) (But henyl car banoyl ox enox ethyl)-1-azoni abl cyc
' ocﬁaL(e %@p 4 3% MS {131/- CFy),/ 00 ]*( 359 yethyl) _ y

- 2]
- Example 65 ‘ ‘
20 -(R)(ButylphenylcarbamOYIOXY)-1-(2-ethoxyethyl) 1-azomablcyclo[2 2. 210“3"9

- The tntle compound was synthesised accordmg to method d. The yield of the final step
© was 19 mg 25%, MS [M- CF3COO] 375

7 25: Example 66.

3- (R)(Butylphenylcarbamoyloxy)-‘!-(4—ethoxycarbonylbutyl) 1-azomab:cyclo[2 2, 2}
- octane; trlﬂuoroacetate ' . ‘

The fitie compound was synthesnsed accordlng to method d. The yleld of the f nal step

~was 12mg , 14%; MS [M- CF3COO] 431.. ' o
S
. ‘Example 67 , A S
'3 -(R)(Butyiphenylcarbamoyloxy) 1-(3-hydroxypropyl) 1-azomablcyclo[2.2 2]
| octane, tnﬂuoroacetate : _ _ .

B The fitle compound was synthes:sed according to method d The yleid of the final step

S 35 ‘'was 12mg, 17%; MS M- CF3COO} 361. ‘

- Example 68 _ |
-(R)(Butyiphenylcarbamoyloxy)—’l-(3-pyrro[-1 -ylpropyt)- 1-azonlablcyclo[2 2. 2]

octane; trifluoroacetate




35 The title conpound was synthesised according to method c. The vi el d of
the final step was 260 ny, 53%'H NI\/R'(DIVISOd6) ©.50,84 (m 3H,
1,23-1,30 (m 2H), 1,39-1,48 (m 2H), .1,70-2,20 (m 5H), 3, Z@Jgneraoqu
9H), 3,99 (m 1H), 4,44 (m, 2H)-495 m 1H), 7,01 (m 3M,
7,24-7,40.(m 7H); MS [M Br]': 42%;, np : 153 C. 22 June 2005 37 Exanple

80 The fitle compound was synthesused accordm to method d. The yieid of the final step
3-(R) (Butyl phenyl car bal\@/ oXYy) - @@ ] t hi ophen- 2-yl propy% 1-azoni abi cycl o
B ¢

[ 2. 2. 2] oct ¥ee!d BEerBHe ound was synthesised according to
met hod c. The yield of the f| nal step was 1100:ng, 62%'H NVR (DVMSO-d6) : -
8 0,84 (mgmpleggm 1,31 (m 2H), 1,42 (m 2H), 1,60-2,21 (m 7H), 2,85 -
(m. 2H), m 2H), 3,85 (m . 1H), 4.93 (m 1H);
6, 95- 7,500 t'%'AQﬂPXY'?“tZQI?ﬂRA@"MPhW‘WF °x3?']1'%z°g?f“°)?ﬁ!ﬂ2]?¥i°@ane:lo
Exanpl e 8ltriflucroacetate

3- (R).( But y] phenyl car banoyl oxy) - 1- ( 3- phenyl prop azoni abi cycl
‘oct arie; br Oif HiE cpAwOLNd was (% ptisRl 8N %E‘édﬂ ddroreld ﬁ’@tﬂed—"ﬁls%tﬁﬁd C.

-The yi eldmsim f ped; v - c@@@@ﬂ@m 6% H NWR (DVBO-d6) : 8 0, 84

(m 3H), 33 (m 2H), 1,43 (m 15 2H) 1,60-2,20 (m 7H),. 2,59 (m.

2H) , 300 78§%9H) 3,84 (m-1H), 4,92 (m 1H), 720742(m10H)

VS [M Br] 120 C. Exanpl e 82 Phenyl thi ophen 2

~yl.nehyl CarﬂgﬂT)’{Butﬂpihdnf&caﬂﬁm@)M@*}Q{ﬂm?oxa-ﬂﬂiloﬁhéllﬂhy}ﬂbeﬁl)er-az'iﬁl ﬁbgaclbl tle

~ conpound \:ﬁ% nt hesi s d accordi ng to method a. The yield of the the final
step was . %jré"‘fﬁ%*“ fluoiRACEtASO d6) : 3 1,10-1,60 (m 4 H), 1,87 (5, 1H),

g 36 629231' heritie Zbbnpodnd@as sﬁ&hééﬁedlélcc&bdmgflt[oﬁﬁet]ﬁﬂd 3cﬂ.3|‘Dhe )5321@ bf (he.fi nlal'ﬁtg% _
7 4 Vi1 4 5 Exanpl e

1- Met hyl - é?ﬁ){%&eﬁé‘ﬁ gﬂsoéﬂ %F%QEE ﬁ?rl car banbyl oxy) - 1- azoni abi cycl o[ 2. 2. 2"
] -octi@ne;' bronmide The title conpound was synthesised according to nmethod
c.. The. ylﬁadampbéﬂ he final step was 160 ng , 80%'H NMWR (DI\/BO de) '

1, 65 2,00 e
3,.85-3.92 %@(Bﬂg}'phﬁ“’é& '&’aﬁlf’y %"”3%‘5‘ %“M”{’FH? qf%?**ﬁ%@z?% %m“eaH)

[M Br]" 3ffluoriBeecetatee 84 -

B The tile compound was synthesnsed accordmg fo method d. The yleld of the fi nal stepr .
e e 220 - was 17.mg, 20%; MS [M CF3COO] 435 T : S

~ Example 72 _ : o
| -(R)(Butylphenylcarbamoyloxy) 1 [3-(3 hydroxyphenoxy)propyl]-1 -azomab|cyclo;
[2.2. 2]octane tnﬂuoroacetate ' : ' '
25 The titie compound was synthesnsed accordmg to method d. The yteld of the f nal step -
was 21 mg , 23%; MS . [M- CF3COO] 453 '

_ .Example 73 _
_ ' R ' 3-(R)(Butylphenylcarbamoyloxy)-‘l—heptyl 1-azomab|cyclo[2 2. 2]octane,
o 30 trifluoroacetate _ '
“The titie compound was synthes:sed accordlng to method d. The yleld of the final step- R
‘was 17 mg , 21%; MS [M- CF;COO]T" 401. ' -

Example 74
.35 1- (2-Benzyloxyethyl)-3-(R)(butylphenylcarbamoyloxy)-1 -azomablcyclo[z 22]
- - ‘octane, tnfluoroacetate o : C
~The fitle: compound was synthes:sed accordmg to ‘method d. The yleld of the ﬁna! step
was 22 mg , 25%; MS [M- CF;COOJ': 437.




1- ( 3- Phenoxypropyl ) - 3-( R) (phenyl t hi ophen- 2-yl net hyl car banoyl oxy) - 1- azoni a

35 bicycl o[ 22. 2] octane; trifluoroacetate The title conmpound was synthesised

according to method d. The yield of thg final step was 16 nﬂZJHQQ@U(NTB [ M
CF3COO |': 477. 38 22 June 2005 Exanple 85 .
1-(3- Phenyl propyl-)-3- (R (phenyl t hi ophen-2-ylrethyl oar banoyl oxy) 1-azoni a
bi-cyci o] 2g2ambipg ane; trifluoroacetate 5 The title conpound was

synt hesi sed according to nethod d. The |eI d of the final step -was 13 ng.,
350 ' H M(Pgma@)lcarbamymwfpw 1-azpnigbigyglolgidZlogtang: 3 48 (m
7H), 3, 84pfdhiakH) . 5.04 (m 3H), 6,92-6,94 (m 2H) 720743(m 11H); M5
[M CF3000 |+: 461. 10 Exanmpl e 88 1-(3-Phenyl al | yl)-3-( .
(phenyl t hiTBp ﬁ&mcgnpmm oS anthrsissd lascgrding. taz'@ﬁih%%mciw yie d[ of the ﬂpalcﬁt%me

trifl Thg,d; i 4 dd.
The. yi 81 dvar Senaq | ik o Bue fRASGRoR o T PREAGEGT R LT DE 5,
1- (2- Benz{rh o3ty ket1h80-2.23-((RUHN2AGHSAT ophB), 2,579t Kyl 4H).5addymosil), 4.1.9&zon| a
“tiicyclof &P%@)]ﬁzg?od%d(&] 6!—*)“&%0@\?9@1‘?{ gog'hﬁlﬁt il compound was synggoe/osl i/gd

he final step 20 was 14 ny,

yiel

accordi ng
[M CF3000 477. Exanple 88

1- [ 3- ( 3- Hruampigptenoxy) propyl | - 3- (R)(phenyl t hi ophen- 2- yI met hyl car banpyl oxy)
- 1-azgni g.gkﬁga {,P.e.éuar%ﬁm% Ioxyl: ﬁl[il(ﬂ%éigﬁﬁte@ﬁéxﬁét }hﬁ:&&d.&b.ep&mound was -

of the final step " was 11rrg,

“synt hesi s acc od d. "The
28% M5 [Mzﬁm bromids. Exanpl e 89-

1- Hept y! - $rd R)e( &ﬁ?&dﬁdﬂh&&%ﬂme% 15145 %e&éming%md X¥he }reﬁslzﬁrlhéhhﬁ%%;j)[ 2.2.2

he titl e compound was Synt hesi sed according

"] - 30 octane; uor oacetat e
"t o ‘et hodwas szwmgy,: 1%, ‘ot NMfR (PMEQHde3 t &0.82Es 3_1:3 hg4-131%m, BN WBO-GFCO0

441. Exa"}?ﬁ%%% 70-2,20 (m, 5 H), 3,26 (s, 3H), 3,35-3,70 (m 13H), 3,82-3,86 (m, 3H) 4,94
15 {m, 1H)726744(m 5 H); MS [M~Br] 405. o I -

_Example 77 :
_ ‘Butyl-(4-ﬂuorophenyl)carbamlc acid 1-azab|cyclo[2 2 2]oct-3-(R)yI ester
‘ ~ The title oompound was synthesnsed accordmg to method a. The yleld of the fi nal step
' 20‘-'_ was 1650 mg , 24%; 1H- NMR (DMSO-da) 50. 82 (m 3H) 1 20~1 54 (m BH) 1, 83 (m ' _‘
' ‘ 1H) 2,49-2,70) (m SH) 3, 02—309 (m 1H), 3,36-3, 63 (m 2H), 4,59 (m, 1H) 7,19-7,35
(m, 4H) MS [M+1] 321. S - '

- | Example 78 . : : : : 7
3 25 -(R)(Butyiphenyicarbamoyloxy) 1-[3-(4-ﬂuorophenoxy)propy!] 1-azomablcyc|o o
o [2.2.2]octane; chioride - T : o
- The title compound was synthes:sed accordlng to method c. The yield of the f" nal step _' S
. was 390 mg , 75%; *H- NMR (DMSO-dg) : 8 0,82 (m, 3H), 1,26-1,31 (m, 2H), 1 40 1,48
o -(m, 2H), 1,70-2,17 (m,5H), 3,20-3,7 (m, 11H), 3,86 (m, 1H), 4,02 (m, 2H), 4,94 (m, 1H),' o
30 6,957, 00 (m, ZH), 7,127,18 (m, 2H), 7,26-7,44 (m, 5H); MS [M- CIJ": 455; mp: 126 °C.

Example 79 . :
-(R)(Butylphenylcarbamoyloxy) 1 (2—phenoxyethyl) 1-azon|ab|cyclo[2 2. 2]
| ~ octane; bromlde ' :
- 35 _ The fitle compound was synthesised accordmg to method c¢. The vield of the final step "
- was 260 mg , 53%; 'H- NMR (DMSO-dg} : 5 0,84 (m, 3H), 1,23-1,30 (m, 2H), 1,39-1,48°
(m, 2H), 1,70-2,20 (m, 5H), 3,20-3,72 {m, OH), 3,99 (m, tH), 4,44 (m, 2H), 4,95 (m ,
~1H), 7,01 (m 3H), 7,24-7,40 (m, 7H); MS (M- Br]": 423; mp: 153 oC,



35

3- (R) (phenyl t hi ophen- 2-yl net hyl car banoyl oxy) 1- (3 t hi ophen- 2 yl propyl ) -1- :
azoni abi cycl o[ 2. 2. 2] oct ane; bromi de 39,22 June 2005 The titl2é Juoepoeind was
synt hesi sed according to nethod c. The yield of the final step was 140 ng
-, 48%'H NWR (DMBO-d6): 8 1,40-2,30 (m 7H), 2,83 (m-.2H),3,00-3,60 (m

- TH), 388(m 11-1), 5,04 (m 3H), 693699(m 4H) 7,28-7,43 (m T7H); M5
[M Br]' 467. 5 Exanple 91 -

1- (2- Phend%pBig B9 - 3- (R) ( pheny! t hi ophen- 2- yI met hyI car banoyl oxy) - 1- azoni a

bi | of 2. !
0, Yot oL 2 Sl ey B A A Sy OB 2Cc '“F’

( DMBO- d6) [22@]qctaoezbr:9ml(im 5H), 3,20-3,73 (m 7H), 4,05 (m 1H), 4,44

_ ggg ZWE) 1éigeriﬁe(cB}n gFad wgs gé’ntﬁes(?sded(éﬂcoﬁ’l% to mglﬂog &Y hePiel@ B ilEinkMteBr 1 "
1- Al | yl - 3:weR)1(16A emy | GZ%OHH&M@(WB@E%W &é}%ﬁmﬁfﬂxi’%ﬂ&km 2H), 1,42 (m,

i abi-cycl of. 5 AC r o e

accordi-ng 2%'3 1%(‘120% &‘qnﬁWé% m,ﬂezq)ht he | na ep@@g\/\ﬁ@?@?’@%@% g'géej& H
NVR ( DVSO-1d)4,93 8n11!4)06235500C((m ZHH)72:B men,zm-l)(ms Bd- BiJ': 427 81p: R792. (m
3H),.5,04 (m 3H), 5,61 (m 214), 936,05(m1H) 6,93-6,96 (m 2H),
-7, 24- 20 7,46 (m 6H); M5 [M Br] 383, np 110 -C. Exanple 93 -
Phenetlhyl Rxemplie 8t bam c .acid 1- azabi cyclo[2.2.2]oct-3-(Ryl ester The title

25 hes " La0a R BEhAERARRRI SRR LR By FiRp R 20 ) 0! DI eP
: i gg (2m700c(:me bromide2, 78 (m 21-1), 3,00- t:i] 081.?“(';? él):) 3, 8; (m 21-1),

1, - Met hyl %g@%&?%%ﬁg qﬁﬂ?ég% P(ls car ban‘ordfrlg: m‘i azoni a :%;I/%P ?HE?@E” ﬁt%ptane
(t;][ o:nhde Thes1280 Inag cﬁ&*ﬁﬁpﬁhﬂglmiDmﬂ-?esﬁs@M@mc&lﬂ)g}nr@ -1,83 nfet.HbY, t43Tl‘n¢(a yield
| 020 P20 % ]2 89 ma BP0 3 B0k R 44 %% é%éﬁ (a1,

4 89 (m 1120-74?2% ‘VOF@;LMS(IM EJQTH)&?.NBnMMO °C.

Example 82
_ : --_Phenylthiophen-z-ylmethy!carbamlc amd 1-azab|cyclo[2 2. 2]oct-3-(R)yl ester L
‘-20’_ The ttﬂe compound was synthesnsed accordlng to method a. The yield of the the final
' . step was 310 mg , 10%,‘H- NMR (DMSO-de) : & 1,10-1,60 (m, 4 H), 1,87 (s 1H) 2,46- ' '
- 2,63 (m, 5H) 3,04-3,33 (m, 1H) 4,66 (m, 1H), 5,01 (s 2H) 687-6 94 (m 2H) 7.20-
7,43 (m, 6H) MS {M+1] - 343,

L 25 Example 83 . ‘ .
h 1-Methyl-3-(R)(phenylth|ophen-2-ylmethylcarbamoyloxy)-1 -azomabncyclo[z 2.2]
~ octane; bromide - : ’ : o
- The title compound was synthesnsed according to method c. The yield of the fi nat step'
. was 160 mg-, 80%; 'H- NMR (DMSO de) : 1,65-2,00 (m, 4H), 2 20- (s 1 H), 2,98 (s,
30 3H) 3,32- 3 52 (m, 5H) 385 3,92 {m, 1H) 498-5 04 (m 3H), 6,94 (m, 2H) 7,24- 745
7 (m GH) MS [M Br] 357

. Exampie 84
1 -(3-Phenoxypropyl)-3-(R)(phenylth|ophen-2-ylmethylcarbamoyloxy} -1-azonia
.35 ".blcyclolz 2.2Joctane; frifluoroacetate
“The fitle compound was synthesised according fo method d. The yield of the fi nal step -
was 16 mg , 42%; MS [M- CF,COO ] 477. B



.~oct.ane;

35 Br]": 365; np 203 C. 40 22 June 2005 Exanple 95 1-Allyl-3-(R

“(phenet hyI phenyl car bar noyl oxy)-1-azoni abi cycl o[ 2. 2. 2] oct ane;

trifluoroacetate The title conpound wasggsynt hesi sed accordi nézt-]éﬂ‘?r%@(?ﬁ)d d.

‘The yield of the. final step 5 was 11 ng , 35% M5 [M CF300O ] : 391.

Exanpl e 96

3 (R) (Phenet hyI phenyl car banmoyl oxy) - 1- ( 3- phenoxypr opyl ) - 1- azoni abi cycl of 2. 2.
F octa? 3 tirlfl uoroacetate 10 The title conmpound was synthesi sed

7_aCCOI‘dI ng SWER3d d. The yield of the final step was 16 ng , 41 % M

[ M ,CFSOOG—(EBBherﬁuamplya-:Q(R)(phenylthlophen-2-ylmethyl¢ar-bamoyloxy)-1 -azonia

3- (R) (Pheng arb | 0 (2- phenoxyet hyl ) - 1- azoni abi cycl-.o‘[ 2.2.2
‘1 15 octa éeﬁf%&fwcgqnﬁ%gro%émﬁt | e conpound was synthesi sed according
: t o met kod 'Ehe fiﬂeecoynpehdd s ishethédiseal actbriing toasethbd ndy The4Bd of the fidsRstep

(m 5ty avagat s o B ot pRiStra0g eobi 2t e il s S 1ath.

- MB- [ M - CF3e0) C')H) 484 (m 12, Exvanml, 8H986,92-6,94 (m, 2H), 7,20-7.43 (m, 11H}MS (M-

3- (R)(Phenelgqq\é}cf)henél car banoyl oxy) - 1-( 3- phenyl pr opyl) 1-azoni abi cyclo[ 2. 2.2
- . oct ang; liofBAcetate The title conpound was synt hesi sed according to
.rrethodd The yield of the final step 25 was 14 ng , 37% 'H NWR . ‘
2 20 (m 7H, 2,59 (m 2H), 2,81 (m, 2H, 3,05-3,5 (m

~ (DMBO- d6) 1
7H) 31978%"“‘8@6 4,91 (m 1H), 7,17-7,42 (m 15H); Ms [M. CF3000
469. Exanpi-@ -ﬁ!%rﬁ@al!yl)-:i {R)(phenylthiophen-2-ylmethylcarbamoyloxy)-1-azoniabicyclo

3-(R)'(Phe s éj &aen yl car banoyl oxy) - 1- ( 3- phenyl al | yl ) - 1- azoni abi cycl of 2. 2. 2]
Brigaectriffyorepeltater | ¢ conpound was synt hesised according to

- -net hod d THe&itg icohpodihd wh yrithébdedsdceBrding/@Séthdd . d. %%yleMSofMe fﬁﬁséw 467.
. 35 Exanpl e 100 ,

S 1-(2- BenzWM'@ﬂhﬂﬂ%ﬁ"s(M(%Qm hyl‘ﬁ?ﬁenyl car bam)yl oxy) 1- azon
i abi cyl(sl o[ 2.2.2]

Example 87 : : ,
- 1-{2- Benzyloxyethyl)-3-(R)(phenylthlophen-2-y!methylcarbamoyloxy) 1-azoma
‘ bicyclo[2.2 2]octane; trifluoroacetate ‘ o . ,
st Thetiie compound was synthesised accordmg 1o, method d. The y&eld Qf the f nal step‘-,_ SRR o
200 was 14 mg, 37%; MS [M- CF,COO I": 477. ‘

: Example 88 ‘ , o _
-[3-(3-Hydroxyphenoxy)propyl]-3-(R)(phenytth|ophen-2-ylmethylcarbamoyioxy)- '
1-azomab|cyclo{2 2. 2]octane, trlﬂuoroacetate I S
© 25 The title compound was synthesxsed accordlng to method d. The yleld of the fi nal step
~ was 11 mg, 28%; MS [M- c&,coo; 493, '

' Example 89 _ :
1- Heptyl-3-{R)(phenylthwphen-2-ylmethylcarbamoyloxy) 1-—azomab|cyclo[2 2. 2]

30 t'_octane, trifluoroacetate \ : o
~ The title compound was synthes:sed accord:ng to method. d. The yleld of the fi nal step o
was 13mg, 37%, MS [M- CFECOO] '

o ' Example 90
35 . -(R)(phenylth|ophen-z-ylmethyicarbamoyloxy) 1-(S-thlophen-z-ylpropyl) -1-

azomabicyclo{Z 2.2joctane; bromide




octane; trifluoroacetate 41 22 June 2005 The title conpound was

synt hesi sed according to nethod d. The yield of the final ste was 14 ny,
36% M5 [M CF3COO 485. Exanple 101 5 15[ 3-(3- I—Iydroxyphenoxy)2 June 2005
~propyl]-3-(R) (phenet hyl phenyl car banoyl oxy) l-azonia bicyclo[2.2.2]octane;
trifluoroacetate The title conpound was synthesised according to nethod d.
The yield e ﬂteecommhd waeeynffe&sé&laémmi E)‘Vﬁaeiﬁod%r(e%@@nﬂ% finaPste

1,45-2,20 (m 7H), bS 3,83-3,99 (m 5 '
4,94 (m 1W¢4)1406ﬂ934é%3 (NMRs‘ SOde45? %’Qn(ml 27631@;1 ), 3,0043.69 10H),

9,49 (s, _

1- Hept yl - R) ?/%he t’%}ﬁgﬁgﬂ}%g r’my *0%#'11142?9%% gg? )[I\QSZ[N&]O t ane;.
trifl uoro tate 15 The title conpound was synthesi sed accordl ng to matrhod
d. Thegield of the final step was -15 ng , 42% 'H NWR (DVBO-d6) : 8
-0, 88(m 3H), 1,28 (m 81-1), 1,55-2,20 (m 7H); 2,82 (m 2H), 3,00-3,50
(m 7H), C«EWF&ESQ(m 3H), 492'(m 1H), 718743(m 10H).; M5 [ M,

CF3C00 449,I ﬂoro W{@ Z)(l)@.ﬁ;) r&!ﬁ&g&g RER LD llTegi]iy 16 l”i‘ljagr Oggée% atle(ihte h._

i ophen-2 y p
‘ti.tle conpd &eﬂszbymwr@'edeaccor ding to net hod d The yi-eld of the

final ste .'
ol ) o SPTopAR8 chofing A2y Rebid SEACHR B 7onss f"%ﬁéﬁﬂ'@d Sptbe tpalsiep | o
COITpOLiIﬂd wees ﬁy)rm@eso%elﬂ d‘MBr(BM&j}tid oeiL4068, 38 .(mThE),\3,20-9, 78 f(m; M), 4,06 st ep

was 620 e ( 0, 5

1.43-1, 56 e gt #445;};')\@ ?agsé} ?g(p" Eb"? éggﬁg O%Wtfﬁfﬁi 7%42’241%(’% 8"%’%% Wh 1H) ,
3,59-3, 65&r}n462|-|)n941,369’0(m 1H), 7,22-7,41 (m 5 H); M [MWM1317. Exanple
105 1-Methyl-3-(R)(pentyl phenyl car barmyl oxy) -“1- azoni abi cycl o[ 2. 2..2] oct ane
35 bronmide The title corrpound was synt hesi sed accordi ng to net hod C; The K

yield of tExemipla@? step -
' 15 1-AIlyl-3-{R)(phenylthlophen-z-ylmethylcarbamoyloxy) 1-azon|ab|cyc|o[2 2. 2]

octane; bromide

The tatle compound was synthes:sed accordmg to method C. The yield of the ﬁnal step T

S was 360 mg , 66%; H- NMR (DMSO-dg) : 8 1,40-2, 30 (m, 5H) 3,00-3,41 (m, 5H), 3.81- | _

__ - 3,82 (m, 3H),'5; 4 (m; "3H); 56“1 {rmy 2H) 5 93-6; 05 (m 1H), 6 93-6 96 (m; 2H) 7 24 S
20 746 (m, 6H) MS [M Br] 383; mp : 110 °C. S

. Example 93 : : :
' Phenethylphenylcarbamuc acid 1-azab1cyclo[2 2. 2]oct-3-(R)yl ester
_ _The title compound was synthesised according to method a. 'I'he yield of the final step
25 v_vas_1400 mg , 17%; 1H NMR (DMSO-_d_s-) -8 1,10-1,60 (m, 4tt), 1,83 (s, 1H), 2,40-2,70 '
' (m, 5H), 2,78 (m, 2H), 3,00-3,08 (m, TH), 3,87 (m, 2H), 4,58 (m, 1H), 716740 (m,
10H); MS [M+1]" : 351. | I o

~ Example 94 , S
. 30_ 1—-Methy| 3-(R)(phenethylphenylcarbamoyloxy) 1-azomab|cyclo{2 2. 2]octane,
. bromide ‘ : ,
The title compound was synthesused according to method c The yield of the f nal stepe;u.'; ) '
was 140 mg , 73%, H- NMR (DMSO-ds) 8 1,40-2,30 (m 5H) 2,80 (m 2H), 2,04 (s, o
A 3H), 3,10-3,50 (m, 5H), 378 3,95 (m 3H), 4, 89 (m, 1H), 7 16-7,41 (m 10H);MS M-
35 'Br]" 365, mp:203°C."



was 130 ng , 68%'H NWVR (DVMSO-d6) : 8 0,81 (m 3H), 1,21 (m 5H),

1,45-2,20 (m 42 22 June 2005 6H), 2,93 (s, 3H), 3,10-3, 70-(2m 7H), 3,80
(m 1 H, 488 (m 1H); 7,24-7,41 (m 5); M [MBr] : 331. Ex’&ﬁ%?@oi% 5
1-Al 1yl -34R) (pentyl phenyl car banoyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct ane;
trifluoroacetate The title conpound was synt hesi sed according to nethod d. -
The yi el d Bxanigwe9bi nal step was-10 ng , 35% 'H- NVR (DVBO-d6): 8 0,83 (m

1, 21- 1,54-1,91 30 (m 1H),
s 5 A e hstel ey aresipbyigxuls e bl THOT S 2 a6 (- 2.
5,98 (m Hifluorbadétate 43 (m 5H); MS [M CF3000357. Exanpl e 107 :
.3(R)(Pen enyl car banoyl o enoxy ni bIC cIo[222]
“oct-ane; rT¥‘FI H %’5‘88?'?1‘?%(3{ ’Sﬁdt 88 dﬁ"&fﬁ%s‘) g&'ﬁtyﬁg% @é’hﬁ?ﬁh ng to
met hodsd. w'EbeHyh@lGS%f M@W fClFQ@bCﬁ]l‘eI391 was 13 ng, 36% M [M CF3000 451.
Exanpl e 108
3- (g;)( Pent yl phenyl car banoyl oxy) - 1- (2 phenoxyet hyI) 1- azoni abi cycl o[ 2. 2. 2]

20 oct aneExhmipld 9®r oacet ate The t|tIe conpound was synt hesi sed-according to
met‘hod d f the final st 0% 'H _ NVR (DVSO d6):

, I
6 0, 82 (nﬁ-@ﬁfweﬁe wkamybar&o&!exs( ra (%Pb’enow%m) @rfz?wb@aqfioté% (s,
1H), 3, 2800tahe; tFfludidace@t®8 (m 1H), 4,43 (m 2H); 4,95 (m 1 09

6, 98 23-7,4 e 1
| R;Q P. Eﬁ%}?‘%%@?%ﬁmgww BeparC B%%wﬁ%dpﬁ )ﬁiyﬁi‘bﬂf the final step
|ab| cycl-ofvds 36 Zg , #TLANS, {MtUFQd;@or]Oa@gs ate The title conpound was . °
- synt hesi sed accor di ng to method d,” The yield of the final step 30 was. 13

Mg, -37%' H NMVR (DVBO-d6): 5 0,82 (m 311) 1,20-1,25 (m 5H) 1,44 (m
3H); 1, 68ERarkple(on 7H), 2,58 (m 2H), 3,00-3,41 (m 5H), 3,54-3,69 (m 2H),

%X;gp?e8?i—é&gghene%ylphenylcgmamoyl_gxy) 1 é-phenoxygmyn I::;QoruablcyLlo[Z g]BCCD 435.

3- (R) (Penbstapbe myficaobastaid oxy) - 1- (3- phenyl al I'yl) - 1- azoni abi cycl o[ 2. 2. 2] oct
ane, - t ri {' eup f eogocrr?poun% was synthesnsed accordmg to method d. The yield of the final step
- was'15mg, 40%; H- NMR (DMSO-ds) -8 1,45-2,18 {m, SH), 2,81 (m, 2H), 3 28-3,70
. {m, 7H), 3,804, 02 (m, 3H) 4,43 (m 2H) 4 95 (rn 1H) 6, 98-7 04 (m 2H) 7,16- 7.40 m,
o A3H); MS{M- CF300©] 474, : e
20
I' _ Example 98 : : - :
| _ 3-(R)(Phenethylphenylcarbamoyloxy) 1-(3—phenylpropyl)-1 -azomablcyclo[z 2.2]
octane, trlﬂuoroacetate , _
. The title compound was synthesused accordmg to method d. The vield of. the ﬁnat step L
25  was 14 mg , 37%; 'H- NMR (DMSO-d¢) : 5 1 45-2 20 (m, 7H), 2,59 (m 2H) 2,81 {m,
. 2H), 3,05-3,5 (m, 7H), 378389 (m 3H) 491 (m 1H) 7,17-7,42 (m, 15H), MS (M-
CFacOO] 469. :

. '~Example 99 . , .
o 30 3-(R)(Phenethylphenylcarbamoyloxy) 1—(3-phenylallyl) 1-azomablcyclo[2 2 2]
. octane; trifludroacetate ' | - S
' - The title compound was synthesased aocordmg to method d. The yleld of the final step,i;
- was4mg, 11%; MS S [M- CF3c001 467. ‘ |

35 .EXample 100
1-(2-Benzyloxyethyl)-3- (R)(phenethylpheny]carbamoyloxy) 1-azon|ab|cyclo[2 2 2]
“actane; trifluoroacetate ‘




43 22 June 2005 The title conpound was synthesised according to met hod d.

The yield of the final step was 4 ng , 12% MS [M CF3000 ] : 433. Exanple
111 5 22 June 2005

1- (2- Benzyl oxyet hyl ) - 3- (R) (pent yl phenyl car banoyl oxy) - 1- azoni abi cycl o[ 2. 2, 2]
octane; trifluoroacetate The title conmpound was synthesi sed according to

met hod d. T-BléQItM'cﬁhﬁomd Wﬁ?sidtﬁ&kse‘&ta%ﬁord%sto Heothat d42% yMRi biMhe GRS0QG, 451.
10 Exanple 112

S[3-( 3- Hydl‘faéxWH@néQ% MDA FESQRY ¢ #88t yI phenyl car banoyl oxy) - 1-azoni a

bi cyclo [2.2.2]octane; trifluoroacetate The titie conpound was synthesised
according to nethod d. The yield of the final step was 12 ng , 32% M5 [M
CF3C00 46Fxampie bl e 113" 1- Hept yl -

(R) (pept y|1%E(Gmﬁﬁb%’?@“b@‘)}ﬂ)oﬁlﬂﬁﬂ-mﬂ(ﬁ%ﬂﬂiﬁﬁ@nﬂc%@ﬁ@ }-1-azonia

trifluoroacetate The tit ound was synthesi'sed accordi ng to .nmet hod d.:
The yi el d bigyciel@-%3]agtane; értﬂuoreecetase 15 nmy 45% MS [M CF3C00 415. Exanpl e -

114 - The title compound was synthesised accordlng to method d. The leld of the final step -
3- (R) (Pentyl phenyl car barmyl xy)-1-(3-thi dphen- -1-azoni abi cycl o

[2.2.2] ocM@ﬁé*“ 18 i, B6%e Iy RADM SB- dIheﬁ 1.4 29200 diﬁng SR, @yﬂtih@éﬁﬁé’d

d t h t 3F% H NVR
| ?S\?/gfo hg?(%om?é'@s@eéﬁ) gH}l"zﬁgﬁfﬂ %MR% iésﬁb%b (:T §Pi) 7"@&7 W tH): Zgﬂez o
S (m TH), i%ﬁn(iﬁH)zmﬁ%s ToH)3. M3 [nCFEPO 13 580- 3, 70 (m 2H) | 82 (m- 1 H),
4,92 (m 1 H, 6,93-6,99 (m 2 H, 7,25-7,43 (m 6H); IVB[M CFSCOO441 -

30" Exanpl.e 115 Pent - 4 enyl phenyl carbamc .acid .
1-azabi cyExampie108 oct - 3- (R)yl ester The.title conpound was synt hesi sed :

%K/%OE g:vg%t d?ﬁtilqﬂ& ej'l_jg I%ﬂeﬂy@cﬁa%g??z& i’l-lazéltugglcy\éﬁgz Q%g %[gn? 14% 7-

" 2, 45. 2, estriffqorgagetat; 02-3, 10 (m 1H), 3,29-3:66 (m 2H), 4,59 (m 1H) :
. 4,61- 9 OOTﬁéThtI@Eampcﬁmané s%rf]ith(e'g?se&@:corgma%o Zte%d(mTMleld\@ thd I:HI step315 22

June. 2005
S was 15 mg , 42%; 'H- NMR (DMSO-de} 6 0,88 (m, 3H), 1,28 (m 8H), 1,55-2,20 (m, - --
7H); 2,82 (m, 2H), 3,00-3,50 (m, 7H), 3,68- 3, 89 (m, 3H) 4,92 (m 1H) 7 18-7 43 (m, .
10H) MS [M CFCOO T': 448. S

.20 Example 103 \ : _
. _ -(R)(Phenethylphenylcarbamoyloxy} 1-(3-thlophen-2-ylpropyl) 1-azon|ab|cyclo
. [2.2.2Joctane; trifluoroacetate _ ' . . ‘
The titie compound was synthes:sed accordlng to method d ‘The yleld of the final step L

- ‘7 was 15 mg, 39%; MS [M- CF;COO]": 475.. '
‘ Example 104
_ Pentylphenylcarbamlc ac:|d 1-azabtcyclo[2 2. 2]oct 3-(R)yl ester _
- The title compound was synthesised according to.method a. The yield of the final step =~
e was 620 mg , 9%; *H- NMR (DMSO-dg) : 5 0,83 (m, 3H), 1,22-1,30 (m, 5H), 1,43-1,56 PR

L \30':_(m 5H), 1,83 (s, 1H) 242 2,65 (m, 5H), 3,01-3,06 (m 1H), 3,59- 365 (m 2H) 449( "

o ’IH) 7,22:741 (m, 5 H); MS [M+1] 317.

o Example 105 S . |
o _"1-Methyl-3-(R)(pentyIphenylcarbamoyloxy)-‘i-azomablcyclo[z 2. 2]octane,. B
. 35 ._bromlde ‘
| The fitle compound was syhthesised according to method_, c: The yield ).of the final step
‘ was 130 mg, 68%; "H- NMR (DMSO-dg) : 8 0,81 {m, 3H), 1,21 (m, 5H), 1,45-2,20 (m,




Example 116 1 -A |yl -3-(R) (pent-4-enyl phenyl carbanoyl oxy)-1-azon
i abi cyclo[2.2.2] octane; trifluoroacetate The title conmpound was

synt hesi sed according to nethod d. Thegyield of the final st@ﬁduﬁﬁm 10
ng, 35% M5 [M CF3000 355. Exanple 117

3- (R) (Pent - 4- enyl phenyl car banoyl oxy) - 1- ( 3- phenoxypr opyl ) - 1- azoni abi cycl o
[2.2.2] OCtﬁﬂBe.?%r(bfi%HPBOﬂﬁStT@tﬁ] gTﬁleot(mthea)carHaouanyas"&ynhh%l safl-
accordi ng tg Ige%god . The yi eId of the final step was 15 ng , 42% "' H NIVR
(DVBO: d6) - Me M- 3h: 8390, (m 11 H), 3,23-3,47,(m 7H), 3,56- 3,73 (m 2H),
3,87(m 1H), 4,03 (m 2H), 4,92-4,95 (m 2H), 5;00-(m -1H); 5,70-5,82 (m
1H), 6, 93- QXamplg%szm 7 26-7'44 (m 8H); M5 [M CF3COO 449. 15 Ex'arrple.
118 :
3-(R( Bent%AlIﬂmﬁ(mtmmylpaébﬁﬁmﬂamqy)owm?azphtsrmm[a)ﬂ JJottamaoni abi cycl 0.

[ 2. 2. 2] oct a@e trlifltuoroacet ate The title conpound was synthesi sed
‘ accordl ngtf ﬂ’éo[aﬁ&??j.. The yield of the final. step was. 13 ng , 37% -
H- NVR ( Dl\lﬁ@tdté)conﬁo&miiﬁras comth@diBad éccoﬁﬁ%g&oilﬂetbmi d l-'I)h,e yield 8f B‘n.eT'fE:ai &6p(m

3,98 2 9 70-5, 83 1H),
o b 7 00 WE0 Bk, Sers kR ChisGy: 5 ST . Beace BI8 ekt 8 470 -
3- (R)(Pgntsl-ﬂ eBylpieny) Sy, Resmyh oxy) 312;s(§4phan5t¥|pr@pgrﬁ)92tl(m 5H), 4,94 (md- S
T -azoni abi c ne rl conpound was-
e JE R M R
37% H—NNR(DIVBOd6) 61,56 (m 3H), 1,70-2,14 (m 8H), 2,58 (m 2H), . -
3,19-3,41 I—%?"}56371(m2l—|) 3,81 (m 1H), 4,92-4,99 (m 3H), .
5,70-5,83- "%}ﬂ I—B’ 7,20-7,43 (m 10H); MS [M CF3000 433.. 30 Exanple 120
3- ( R) ( Pent-@R)Peptyipiomylicarbhamyldxys)(3-pheBexyropyiiilazoniabiagdoizaicy cl of 2. 2.
2] oct ane, tatl’l ftl or oace* te The title conpound-was. synt hesi sed according:
to met hod G2 fae ”@P@P&“’S Phe final step 35 was 4 ng, 12% NS [M CF3000 .
-]'7 433, Thelileeo@dPOind wbs synthesised according to method d. The yield of the final step '

‘was 13 mg, 36%, MS [M CF3000] 451.

_Example 108 L S
| _ _.3-{R)(Pentylphenylcarbamoyloxy) 1 -(2-phenoxyethy!) 1-azomab|cyclo[2 2 2]
20 octane; trifluoroacetate | . .
o ' The fitle compound was synthesnsed accordmg to method d. The yield- of the fi nal step
*.was 14 mg_, 40%; *H- NMR (DMSO-de): § 0,82 (m, 3H), 1,23 (m, 4H), 1,46 (m, 3H),
_'_1 54-1,91 (m 3H), 2,25 (s, 1H), 3,28-3,70 (m, 9H) 3,98 (m, 1H), 4,43 (m 2H) 495 (m
' ”1H) 6, 98—7 04 (m, 3H) 7 23-7 4 (m, 7HY, MS [M- CF3000] 437
250 .
 ‘Example 109 . ,
' :3-(R)(Pentyiphenylcarbamoyloxy)-1-(3-phenylpropyl) 1-azon|ab|cyclo[2 2. 2]
. octane; trifluoroacetate ‘
S " The title compound was synthe31sed accordlng to method d. The yleld of the ﬁnal step .
.30 was 13_ mg , 37%; ,1H_- NMR (DMSO-dg):- 8 0,82 (m, 3H), 1,20-1,25 (m, S5H), 1,44 (m, _
. 3H).1,68-213(m, 7H), 2,58 (m, 2H), 3,00-3,41 (m, 5H), 3,54-3,69 (m, 2H), 3,79-3.85
: .‘_'(m,"lH.), 4,92.(m__,1H),-.7,2o-7",42'(m,‘-_10H)§ MS [M- CFsCQO ]*: 435, '

S Example 110 : : , _
'35._ 3—(R)(Pentylphenylcarbamoyloxy) 1-(3-phenylallyl) 1-azon|ab|cyclo[2 2. 2]octane

i trlﬂuoroacetate




Exanpl e 121 '

1- (2- Benzyl oxyet hyl ) - 3- (R) (pent - 4- enyl phenyl car bam)yl oxy) - 1- azon i abi cyclo
[2.2.2]octane; trifluoroacetate The titke conpound was synt h@2ilyeel2005
~according to nethod d. The yield of the final step. 5 was 16 ng, 44% I\/S

[ M CF3COO 449. Exanple 122

1-[3-(3- Wﬂh@ﬁﬁ@f@ﬁ@tﬁhﬁ&%]m%é&mm%ﬁ@ﬂtdﬂhﬁnyhéﬂelﬂw fol steh- azoni
a bicyclof 2. ZEI?doct ane; trifl uoroacet ate 10 The title conmpound was

synt hesi se agd dﬁ(@r M5 sttt OP | e yiel d of the final step .was 12 rrg ,
32% M5 [M CF3000 ]': 465. Exanple 123 = -

1- Heptyl %ﬂ%é@eﬂg 4 enyl phenyl car banoyl oxy) 1- azoni abi cycl o[ 2. 2. 2] oct ane;
15 trifl qu The title conpound was synt hesi sed accordi ng to net hod

d. The yi e‘I-&-Bfeninexyfethﬁlb SS(RﬂpenWﬁ!mlcﬁﬁba%?Nkﬂ:mﬁl]nabkyalo[fxa]rp| e 124 -
20 1- Met hyl é’l -
(pent - 4- en?‘l_’tﬂﬁ n;fl'%'b?’ﬂﬂ?ﬁf?ﬁ oxy) - 1- azoni abl cycl 0[2 2. 2] oct ane;

trifluoroaliet titteccofunt tWas synthiesisedlayasdisy i methosled. Teepieidiaighd finarstepod d.

g(tgr%: gl clizogS éte f|4r‘12§) l&%e[& c‘@éotﬁ By 9% I\/S [ Mt CF3000 ] : 429. 25

3- (R)(Rent 4- enyl phenyl car bamoyl oxy) - 1- (3-t hi ophen 2-yl propyl) - 1-azoni abl cy
clo [ %}é}ﬁ%@r}q trifluoroacetate The title conpound was synthesised :
accordl ng: tho d. The.yield of the final step was 15 mg , 43%'H NWR

(DVBO-.d6) : 1+ 33 (B-Hgdr2xgphémxy)rirepyl]3- (X pentyibhe Bl 05 ban®ylay)l razofid) ,
"3, 58-3, 86 5,00 (m. 1H), 5,670-5,84(m 1H), 6, 93-
7,00 (m 2 cla%gé%%l?g% %EAM CF3C00 439. Exanple 1.26 :
Phenyl t hi o'Bteemlexom;:mnﬁnWaeaybmaslsechaccoorﬂn@t_tamlaﬂlpdl o] Thezyigliad thegfiraRstep| g
ester 35 The 14 i'sed according to nethod a. The . -
y| eld of the * 3???'%3/@ %S%gbggm%sfw% 'H NWR (DVBO-d6): 8 1,10-1,60
(m 4Hp, 1,84 (bs .1H), 2,46 46-22 June 2005 ~.2,62 (m 5H), 3,02-3,10 (m
~IH); 4, 62- E‘L(aﬁ,?p,gqh;;ll—l) 4, 84 (s 2H), 6,99 (m 1H) 7, 18 7, 36 (m 6H) ,
-7, 47- 7, 50 H?; t[ : 343,

: o Hepty -(R){pen ylphenylcarbamoyloxy) 1-azomab:cyc!o[2.2 2]octane
. trlfluoroacetate , _ : : _
The tltle compound was syntheStsed accordlng to method d The y:eld of the ﬁna! step' '

20 was15mg, 45%; ms [M- CF3000] 415..

Example 114 : .
3 (R)(Pentylphenylcarbamoyloxy)-‘i-(3-thlophen-2-ylpropyl)-1-azomabzcyclo _
. '{2 2, 2joctane; trlfluoroacetate ' ' : '
' 25 - .The titie compound was synthesmed accordmg to method d. The yueld of the fi nal step |
 was 13 mg , 37%; 'H- NMR (DMSO-ds) & 0,82 (m, 3H), 1,22-1 ,26. {m, SH), 1 46 (m,
A 3H) 1,60-2,14 (m, 7H) 282 (m, 2H)320 -3,41 (m SH) 3,50-3,70 (m, 2H) 3,82 (m‘
: ‘1H) 492 (m 1H), 6,93-6,99 (m 2H) 7,257, 43 (m, BH) MS [M- CFacOO] 441

307 3_Example115 . : :
' "Pent-4-enylphenylcarbamlc acid 1-azab|cyclo{2 2, 2]oct 3-(R)yl ester
, The title compound was synthemsed accordlng to- method a. The yield of the final step
~ was 690°'mg , 14%; 'H- NMR (DMSO-dc): 8 1,10-1,60 (m, & H), 1,84 (bs, 1H), 1,975
2,04 (m, 2H) 2,45-2,65 (m, 5H), 3,02-3,10 (m 1H), 3, 29-3,66 (m, 2H), 4,59 (m 1H),
35 ,461 5,00 (m, 2H), 5,70-5,84 (m, 1H) 722742 (m 5H); MS [M+1]":- 315,




.Exanple 127 5 '

1-Allyl -3-(R) (phenyl t hi ophen- 3-yl net hyl car banoyl oxy) - 1- azoni abi cycl o[ 2.2.2]
octane; trifluoroacetate The title conppund was synt he5| sed décluPelRBgbto.
met hod d. The yield of the final step was 8 ng , 26%.'H NVR (DMSO-d6): 5
- 1;45-2,00 (m 4H),.2,21 (bs, 1H), 3,04-3,42 (m 5H), 3,78-3,91 (m 3H),

4, 87(s 2¢ﬁa,,,|51qg(m 1H), 554564(m 2H) 591602(m 10 1H),

7, 00- Hiﬁ -7, ml 7, 50- N)[ [ M CF3000 ]°
383: rﬂp?\hylliiz )(pent-4-enylphen carbamoyloxy) 1-azomab|cycl 222]octane,‘

1-(3- Phenqnngamb}atg (R)(phenyl t hi ophen- 3-yl net hyl car banoyl oxy) 1- azonl a
bi cyclo[2.2.2] octane; trifluoroacetate 15 The title conpound

synt hesi se‘HWEéE'e&ommgn@ Waﬁét’fﬁb%ﬁfﬁfd apgardinadp dnethod (b Tﬁ*ren%ﬁld ot &g i na}a%teaz ng ,

31 % -NB [Wds 1673908547 fus Expar,codd® 355, ,
-1- (3- Phenyl propyl) - 3- (R) (pheri yl t hi'ophen- 3-yl met hyl car banoy| oxy) 1 =azoni a
- 20, bicyclo[2.2.2]octane; trifluoroacetate The title conpound was

synt hesi seg&aaqﬂ@ﬁqung to met hod d. The yield of the final step was: 15 ng ,

41% 5 1,45-2,18 2 59 02- 3, 44
I o R ARk duleapphe st phenSo ety debyabicna ' (m
éll-1|(‘|)3 Ph7 72|72]]5&a(163 trlﬂdﬁrﬁabﬁagterl\]/* C';3CO? ]I 4?1 I .25 Exanpl e 130 o

en a en I O en ne C ano onlt abl C
oo D R chbobnd whs et é%saegfaécqrﬁwgtytpf"%nﬁ%rfﬁaﬁﬁa'%ﬂ%e*‘ i@?rﬁ%ﬁﬁé?ged _-y -
ﬁ\:/fogzgls ng \m marh odz% ‘ﬁhww(glwsco.as)tm sbizzd (I EM), 80347 ), 356%
1-(2- Benz@lv_"c%(%tm)l )'3 9{3 Q"I‘ prﬁé’ﬁy(m @l"ﬁpﬁ@ﬁ"@@ rﬁe?*ﬂ&l%%pr %nﬂﬁ $HPr582azoni a

bi cycl of 2 (s, 2hpcs 888,0d (i, fﬂmof‘?@?@l?ﬁﬁfﬁﬁ segM-idH.eotorpaed was ~
- synt hesi, sed accor di ng to nethod d he yield of the final step was .16 nyg,
A2% MBS [M. CF3C00 ] : 477. .22 June 2005 47 Exanple 132

1- [3 (13- Hgiam@{@hlmoxy) propyl ]1-3-(R)( phenyl t hi ophen 3-yi rret hyl car: bam)yl oxy)
-(R)(Pent-4-enylphenylcarbamoyloxy)-1-(2-phenoxyethyl) 1-azomab|cyclo ; '
'[2 2.2Joctane; trifluoroacetate - . ,
. The title compound was synthes:sed accordmg to method d The yle!d of the ﬁnai step' :
S was 13 mg , 37'%, 'H- NMR (DMSO <de): & 1, 55. (m, 2H), 1,65- 220 (m, YH) 3,28:3.75
20 (m, OH), 3,98 (m, 1H), 4,43 (bs, 2H), 4,92-4,99 (m, 3H), 5,70-5,83 (m, 1H) 6.98-7,04
- (m, 3H), 7,24- 7.40 (rn 7H) MS [M- CF,COO J"; 435 | : R

Example 119 o s ,
. -(R)(Pent-4-enylphenyicarbamoyioxy) 1-{3-phenylpropyl) 1-azomablcyclo{2 2 2] )
25 " octane;. trifluoroacetate - .
" The title compound was synthesused accordlng to method d. The yleid of the final step __ |
was 13 mg , 37%; ‘H- NMR (DMSO ds): & 1,56 (m, 3H) 1 70-2,14 (m, BH) 2,58 (m,
2H), 3,19-3,41 (m, 7H), 3,56-3,71 (m, 2H), 3,81 (m, 1H) 4 924, 99 (m 3H) 5,70-5,83
_ = (m, 1H), 7,20—7,43 (m, 10H); MS [M CF,COO0T": 433 S ‘ '
oz
R 'T'--V Example 120 - : S
-(R)(Pent—4-enylphenylcarbamoyloxy) 1-(3-phenyla!lyl)—1—azonlablcyclo{z22] LD
| '_octane trlﬂuoroacetate _ - R SR
_ “The title compound was synthesised accordmg fo method d. The yneld of the i nal step.
35 was 4 mg, 12%; MS [M- CF,CO0 I 431. | '




1- azoni abi cycl o[ 2. 2. 2] octane; trifluoroacetate The title conmpound was

synt hesi sed according to nethod d. The yield of the f| nal ste 5 was 13 ng
, 33% M [M CF3000 493. Exanple 133 4 22 June 2005
1-Heptyl - 3- (R) (phenyl t hi ophen- 3-yl net hyl car banoyl oxy) - 1- azoni abi cycl o[ 2. 2. 2
] octane; trifluoroacetate 10 The title conpound was synt hesi sed according
to rrethod[—:(iam‘BnQW'[eld of the final step was 12 ny , 34% "H NWR

(DVBO- db) : 28 (m 8 60-2, 19: 3,00-3,41 (m
Thy . 3. 85 Bz et Dl 4 amdedmiarbaovis Ry arpnigbigytior 21 7. 39
~(m 6H), hé&j&ctERe(fﬂﬂuﬂdf%acéY&e[M CF3C00 441. 15 Exanple 134

1- Met hyl phenyl t hi ophen-3-yl met hyl car banoyl ox 1- azonlablcyclo[Z 2. 2
] oct aneei'héll'%lcﬂ'@ro Rdavas eYnipRsisediaceodsgle lﬁ’?ﬁih%éj ﬁ?ﬁtyf?é%%@ﬂ figalcsierdi ng to

:met hodsd. wkBaegyhg! daunf mngfcpgcto@t]emgwas 12. rrg 426/ 6M5 [M CF3C0O0 357.
20 Exanple 135 -
3- (R)(Phenylthl ophen- 3-yl met hyl car bam)yl oxy) 1- (3 t hi ophen 2- yI propyl) 1- -

~azoni abi cyghple £22] oct ane; brom de The title conpound was synthesised -
according,to method c. The yield of the final step 25 was 500 nmg , 78%
"H NMVR (Em&%@-Wrowpfenw)grq@ﬂkwmmntﬁe'@dp%?ﬁyiwamvmmf@on(am 1H),

'3,19-3, 46b(d%l<fjtih;2]§ctﬁﬁe3tr%hdrﬁhcétbﬁe /88 (s, 2, 4,99 (m 1K), 6 94 (m
3H), % 7,49 (m 1 H; M| d] r‘rﬂ 10 C.
Exanpl % 13Be gﬁ;a compound was synthesised according to method The yleid of eﬁnal step

3- (R)(Phewggﬁglnqg)h@%&hﬂ;mtby;g@ol}amgsl oxy).- 1- ( 2- phenoxyet hyI) 1-azoni a

. bicyclo[2.2.2] octane; bronmide The'title. . conpound was' synthesi sed accordi ng-
‘to method c¢. The yield of the final step, was 350 my 63%'H NWR ,
'(DI\/SOdG)Exﬁng;eAﬁzi 20 (m 5H), 3,27 (m 1H), 340380 (m 6H) 4, 00- 4, 06
(m 1H), 4,44 © 4H)., .35

"7, 20- 7, 381H#ept )é!ﬁb (RWP%H(%Y'&“%V‘C%TWOBH *'ﬂz%'sb'%‘c*lz 25%10‘%’53"%8 22 June.

'2005 1£xafrm@raﬁaetﬂét yl t hi. ophen 2-yl met hyl carbam ¢ aci d- :

1- azabi cy OLZ 2 oct, - 3- (Rz .ester The title con? ound was s¥nt heS| sed -
accor di ng ot fshpuae WA HTIER e POENENE (R MeNAde . The yield of the final step
wasSmg 9%, MS M- CF3COO] 413. C S

CoLZEmLw Exampie 124 _.':..l_; ms e | - N - IO *’ S

' 20 1-Methy!-3—(R)(pent-4-enylphenyicarbamoyloxy)-1 -azomablcyclo[z 2 2]octane, -

" trifiuoroacetate i _ : _ _
. The titie compound was synthesnsed accordlng fo method d The yleid of the f nal step - -". e
was 13mg, 49%, MS [M- CF3COO] 429 -‘

. 25 Example 125 .
| -(R)(Pent-4-enylphenylcarbamoyloxy) 1 -(3-th|ophen-2-ylpropyl)-1 -azomablcyclo
o [2.2.2]octane; tnfluoroacetate : :
The titie compound was synthesrsed accordlng to method d. The yleid of the fi nai step: o
o - was 15 mg , 43%; H-. NMR (DMSO-dG) 51 40 2,20 (m 11H) 2 82 {m, 2H) -3,05-3,5
' "._ 30 .(m 7H) 3,58-3,86 {m, 3H) 492—4 95 (m 2H) 5,00 (m 1H) 570-5 84 (m 1H) 6,93-
17,00 (m, 2H) 726—744(m 6HY); MS [M- CF3COO] 439. '
Example 126 : S : ,
Phenylthlophen-3-ylmethylcarbamlc acnd 1-azabrcyclo{2 2 2]oct-3-(R )yl ester .
- 35 The ftitle compound was synthes;sed accordmg to method a. The yueld of the final step
was 2000 mg , 15%; 'H- NMR (DMSO-de): 6 1,10~ 1,60 (m, 4H), 1,84 (bs, 1H), 2,46-




- CE3000 403.

5 was 1300 ng , 29% 'H NWR (DIVBOdG) 8 0,85 (m 3H), 1,19-1,68 (m 8H),

1,92. (m1lH), 2,49-2,64 (m 5H), 3,05-3,22 (m 3H),.4,56-4,62'(m 3H), -
6,95-7,04 (m 2H) 7,42-7,44 (m 1H); V5 [ M+1] " 323. ExaanZéJHA%ZQ@B
1- Al yI 3-(R) (butylt hi ophen 2-yl met hyl car banoyl oxy) 1- azoni abi cycl o[ 2. 2. 2]
octane; trifluoroacetate The title conpound was synthesised -according to
met hod d. BI rﬁ/'sﬂ ds@bat’mﬂ fnthala,@zt@m (M@SH}%H&J(S 23)%69& (PNMR1) PNMBO- d6) :
8 0;86 (m. { 2H) 1,49 (m 158205(m4H)
2,32 (bs, Yﬁﬁ)(m §H20'r! -Zﬁo((m 1'7*3—9 M% %ﬂs%ﬁ (m 3H) 4 51 15 4, 72 (m 2H) ,

4,99 (m 1H), 5,55-5,64 (m 2H), 587610(m1H)-699(m1H) , 08 (mf

1 H), 7,46 (m ‘n?;) MS [ M CF3C00 363. Exanple 139

3- (R)(But Wﬂmpéﬁp n-2-yl met hyl car banoyl oxy) - 1- ( 3- phenyl propyl) 1- azoni abl cy-
clo nt he ed
acoor di ng T Gy b B e o e el 2 ot H
NVR ( DVBOogtane; srlﬂuwaeﬁiat%m 1,19-1,26 (m 2H),1,41-1,50 (m 2H)
"1,75-2,10 dl ; 83.

Y %&ltl@@mp&ﬁ%ésbﬁnﬁéé}sed%ﬁ)é&dﬁﬁlto Mhod?' ﬂgzg yﬁsﬁh b%igibh&l sté’pzo 7(5“5
(m SH), Wwas® mgs 26%: ‘MHNMWMW-W]Z’ 00 4+ aﬂbms 149, 3.04-342

bi s- Thi i t
o T oV S0P i, ey sk h 6 . B Beph e

esi.sed accor o ‘net ho iel'd of the
final 1&t epH),3000-08 (134®th 22-7,88 (. SVRR, wefH); a\@,[wscf;@@ (Im383H) |
1,45-1,72 (m 3H), 1,94 1,97 (m:1H), 2,49-2,71 (m 5H).,, 3,06-3,14 (m
'11 1), 4,504,57 (m 4H) 4 624, 69 (m 1 1- 1), 6,96-7,06 (m 4H), 7, 44=T7, 46
(m 2H); KRanpel128 363. Exanple 141 35

B e e L et JD%WQ%?“%&@S?LZS. |

accor di ngbtqyctn&ﬁé’djoaiané'hmﬂucebdceiatet he final step was 9 ng , 19% 'H NWR

A D'VBOQg%_DThg Hﬂ%gﬂﬂgo}%g \LJ@ sﬂ‘@esgg{% Fg rﬁﬁ% F&hl)eth&i %5Tﬁe @%ld 61”’Ehe %h%{ st _'80‘ 3;

94 ( - 6,10
“(m 1H), wa9827ng3131(°/h1M§+EM Cﬁ@@Oﬂ 7(m 2H) 7, 47 7 48 (m 2H) |v5 [M -5

Examp!e 129
' -(3-Phenylpropyl)-3-(R)(phenylth|ophen-3-ylmethylcarbamoyloxy)-1 -azoma
. 20_. ‘bicycio[2.2.2]octane; trifluoroacetate ‘ : .
o The title compound was synthesnsed accordlng to rnethod d. The yneld of the ﬁnaf step o
was 15 mg , 41%; 1H--NMR (DMSO-dg): § 1,45-2,18 {m, 7H) 2,59 (m 2H), 3 02-3,44
'_'-(m 7H), 3,84 (m, 1H), 4,87 (s, 2H), 4,99 (m 1H) 7,00 (m 1H) 7,21-7, 38 (m 11H),- -
7,47-7,50 (m 1H) MS {M- CF3COO] 461. L
25
- :  Example 130 : : ,
o -(3-Phenylallyl)—3-(R)(phenylth|ophen-3-ylmethylcarbamoyloxy)-‘l -azomab:cyclo
o [2.2.2]octane; tnﬂuoroacetate _ ' ' : : B
. ' The title compound was synthesised accordlng to method d The yield of the f nal step | -
30 'was4mg 11%; MS [M- CFacOO] 458, '

_"v-'_Exampie 131 o e e : :
| 1-(2- Benzyloxyethyl)-S-(R)(pheny!th|ophen-3-ylmethylcarbamoyloxy) 1-azoma
| bicyclo[2.2.2]octane; trifluoroacetate : |
35 The title compound was syntheSISed accordlng to method d. The yleid of the fi nal step
“was 16 mg , 42%:; MS' [M- CFsCOO J': 477. '



le 142 '
( bi s-t hi ophen- 2-yl net hyl car banoyl oxy) - 1- ( 3- phenylpropyl% 1-azoni abi cyc
2.2.2]octane; bronide 10 The titlg conpound was synthes 4 duney20Q di ng
thod c. The yield of the final step was 690 ng , 82% 'H NWR
DMSO-d6):.S 1,78-2,10 (m 6H), 2,34 (bs; 1H), 2,53-2,63 (m 2H),

23-3, 48&‘:{%1?%'_‘%:2 3,88 (m 1H), 4,53-4,74.(m. 4H), 5,05 (m 1H),

98-7,01 7,02-7,11 (m 2H), 7,21-7,37 (m SH), 7,44-7,-48 (m
2H) ; N5 [ NHBr(B-Hydt81ypHemoky porppyd]- 3—4!3)(;3henylthaophen-3-ylmethylcarbamoy!oxy)- :

Fur an- 2- yI yl I mc acid
‘1-azabi cyc{%"gﬂf éélo 2°§9]%EE P tﬁﬁﬁ{’% g@tl tl e conpound was synt hesi sed

~accor di ng The title tchogoand WbesyntbémbedfacccbrelngltnaJPEtBQCé[ﬂ Thm@let)thﬁ@nal steWo
LH - NVR ( o AHhe 1,44-1,67(m"3H) 1,93 20 (bs, 1H),
3, 50- 2. 70%%% 3y @’@T%%?ﬁ%gg?ﬂo oy 3ot 40, (m 2H), 4,57-4,66 (m 3H,
6.26-6,42 (m 2H), 6,95-7.03 (m 2H), 7,45 (m 1H, 7,61 (m.1H, M

[ ME1] ™ Sg(am Lfé(q le 144 1-Allyl-3-(R)(furan-2-yl methylthi ophen-2-yl
met hyl car bARD ﬁ ox?/? 1-azoni abicyclo- 25 [2.22]octane; trifluoroacetate The
title. corrpdﬂlepiyh&ﬁRHpmmﬂnqﬂténaﬁ:szlmeihyllgatb;mmlh&d ﬂazonwa:yy@ba 2] the
final ste MS [M CF3COO : 387. Exanple 145 30 . '

3- (R)(Fur%ﬁtaé‘eyltrzrllggﬁyﬁ%%%hen 2-yl met hyl car banoyl oxy) - 1- ( 3- phenyl propyl ) - 1‘-
.- azonbabiToy ¢itle campodideea sy thesisedfacoodingde ragtaod e Thetiedd ebihp doaldstems :

! RS Plviab e TRRIBS g Vi il D%l Rk S 8 19, 1
g ég g igmms BodG, 413(r847|-€)r97138$ (vh, ,1H4, »38845521-{X ra,gmg@é,, 2151 o’gﬂ(gm gmi)lr 271-4.6 : -
'- 7 5977{93?1 %?')*%E}‘gﬁ%z SHs Dy @‘*Cﬁ%’sﬁ 52 June 2005 Exanpl e 14?

-3 (R)(bl s-thi ophen- 2-yl net hyl car bam)yl oxy) - 1-(3-t hi.ophen- 2-yl propyl ) - 1-azon -
ia bi IEE‘%"W@ ﬁ% ctane; -brom de 5 The title conpound was synt hesi sed
accor di ng % c. The yield of the final step was 690 ng , 81% 'H

- NMR (DIVBO‘[d@éthyBZi-Z(RY(Bh&;yllfh|éMerﬁH){lméIhBI¢afﬂimnoyﬂlbbty) Pagenigbicycl2[d.2.2B, 21- 3, 46_
'_(m 7H) ob?ane tnﬂuonl'_c'zdcetdte (m- 4H) 5 06 (m 1H, 6,957, 01 (m 4H)
: R : The title compound was synthes:sed accordmg to method d. The yleld of the ﬁnal step -
r-fa-i;f-'v-f'f4~:i¢'-was12 mg’, 42%; MS~ M- CFacOO] 357.0 o S
20 . '

Exanp
( R%
nme

3-
| o
to

(
3,
6,

Example 135 _
-(R)(Phenylth|ophen-3-y|methy!carhamoyloxy)-1 -(3-th|ophen-2-y[propyl)-1— :
. . azon:abtcyclo[ZZZ]octane bromide S o P
p B - The title compound was synthesused accordlng to method c. The yleld of the ﬁna! step' B _'
: 25.,:_ was 500 mg , 78%; "H- NMR (DMSO-d): & 1,45-2,19 (rn 7H), 2,83 (m, 2H) 3,04-3, 13 -
" (m, 1H) 3,19-3,46 (m 6H), 3,83-3,90 {m, 1H) 488 (s '2H), 4,99 (m 1H) 694 (m 3H) o
720-7 40 (m 7H), 7,49 (m ‘IH) MS [M- Br] 467 mp 110°C - '

o | - Example 136 S . S
) --‘_-3-(R)(Phenylth;ophen—3~ylmethylcarbamoyloxy) 1-(2-phenoxyethyl)—1-azoma L '
o “ blcyclo[2 .2.2]octane; bromide - o
- ';—,._: The title compound was synthes:sed according to method ¢. The yleld of the final step;;_-f,:' )
. was 350 mg., 63%; ‘H- NMR (DMSQ-ds): 5 1,45-2, 20 (m 5H), 3,27 (m, 1H), 3, 40-3.80-
_ (m, 6H), 4,00-4,06 (m, 1H), 4,44 (bs, 2H), 4,87 (s, 2H), 5,02 (m, 1H) 699-7 04 (m, 4H), .
35 7,20-7,38 (m, 8H), 7,48 (m, 1H); MS [M- Br]*: 463; mp : 131 °C. :




7,07-7,11 (m 2H), 7,38-7,49 (m 3H); MS [MBr]': 487; nmp : 143 C. 10
Exanpl'e 147 Al lylthi ophen-2-yl nethyl carbam c¢ aci d

1-azabi cycl o[ 2:2. 2] oct-3-(R )yl ester Zhe title ‘conpound vvaszgy‘H't'ﬁh%%Q%ed
according to nethod a: The yield of the final step was 3220 ng, 30%"

NVR (DMSO-d6): 6 1,20-1,33"-(rn, 1H), 1,45-1,80 (m 3H), 1,93 (bs,lH),
2,49-2,72 (m 5H), 3;05-3,09 (m 1H), 3,81-3,83 (m 2H), 3,83-4,55 (m 3H),
15514(rEx2H) 570582(m 1H), 6,96-7,04 (m 2H), 7,44-7,45 (m- 1H);
M5 ['Mr+i] a anpl e 148

LAyl sﬂ.ﬁymbbua.mmmwemusmwaqa@amuammaﬂa@m\mmﬂpl o[ 2.2. 2]
20 octane;_trjfluoroacetate The title conpoun nt hesi sed according:to
‘met hod d. TPRditgicempound wag synthesisegiassordings toﬂ‘betﬁé? %%Y’BCFP P ReRNENED: d6) .

6 1,80s2 B2 , 5
S 8 5% 91«\%%({300% ohop (—IbNMRLW)MSb 88 8 @@5 (ﬁ'm3l-§H§ A93, 585(n?f %gﬁr@z H),

5.70-5, 85 ('(nrﬂH 1 By9- 5—’55‘9@116%58 3(52 3:@3)(,m 631'95435 1436%@1 3i).18. 957;0:117(f(1né|‘|)11 1)
.25 MB | @ﬁ“
3 (R)(AI I ylt en 4%) IYqérr?gmpy]ecar banoyl oxy) - 1- ( 3- phenyl propyl ) - 1- azoni abi cy

clo f2. 2. 2] oct ane; trifluoroacetate 30 The title conpound was synt hesi sed
accordi ng 515)31 d. The. yi eId of the-final. step was 11 ng , 22% ‘

" H-NVR ( O-do): 3 1,74-2,10 2,31 (bs; 1H), 2,59 (m 2H);

3, 16- 3956 1(Mylf5|-()‘?)(b3ﬂwlﬁﬂspw %Tﬂmgﬂhylcanbamowom 1-eﬁ?m2b47:ycl4>l©§2qm 1H)
©5,11-5; 234 ame %H},uoﬁ,a@a? 83 (m 1' ,, 6,98 (m 1 H), 7,06-7,07(m 1 H),
7,20-7, 35 M5 [M CF3COO 425. 35 22 June 2005 51

Exanpl e 15'oe @fe copentnd vas @mﬂ@eﬂszdﬁcle to snathed ¢ dbe yield of the final step -
accor i no S e fic gt LY ouSBLEr S0 iy 9B CORpUBAI SR IRBNeR S
"H NMWR (DMSEH):IG)SB-aoi (ao4m) 37 ths. 1H),, szo-awmﬂom; 74894 (m 13+$)94(fﬂs 1H)

55 &% o ), St 44, Bb-ould (e 5(%’@@.‘% 1fy ot 1+ 7.65)
(M, TH), 7.46 (m, THL MS' (M- CF3000] 363 | o , o

o Example 139 . .
“ B -(R)(Butylth|ophen-2-ylmethylcarbamoy!oxy) 1-(3-phenylpmpyl)-1-azomablcyclo
.20 [222]octane, trlﬂuoroacetate | ‘ ‘ - L
= '_'The title compound was synthes:sed accordtng to method d. The yleld of the final step ’ - )
was 13 mg 25%; 'H- NMR (DMSO-dg): 50,85 (m, 3H), 1,19-1,26 (m 2H),1,41-1,50
T (m, 2H), 1 75210(m 6H), 2,30 (bs, 1H), 2,59 (m, 2H), 3,10-3,50. (m OH), 3;83 (m, 1
, H) 4,504, 74 (m, 2H),4,97 (m, ‘IH) 6,97 (m, 1H) 707 (m, 1H) 720 7,35 (m 5H) 743.;:
;25 '_'.(m 1H); MS M- CFSCOO] 441, |

| Example 140 '
- bls-Thlophen-z—ylmethylcarbamlc acld 1-azab|cyclo[2 2.2Joct-3-(R )yl ester
- ' ~ The .t|t1¢ compound was synthesised according to method a. The yield of the final step
30, was 340 mg , 7%;."H- NMR (DMSO-dq): 5 1,28-1,31°(m, 1H), 1 451,72 (m, 3H), 1,84 -
o 197 {m, 1H), 2,49-2,71 (m, 5H), 3,06-3,14 (m, 1H), 4,50-4,57 {m, 4H)462—469 (m, .
1H), 6,96-7,06 (m, 4H),744 7,46 (m, 2H); MS. [M+1] 363. v o cenme

. Example 141 ‘ ‘ :
.35 '1-AIIy!-S-(R)(bls-thlophen-z-ylmethylcarbamoyloxy) 1-azomab|cyclo[2 2 2]octane,
tnﬂuoroacetate




Exanpl e 151 10

1-Allyl-3-(R) (cycl opentylt h| ophen- 2-yl net hyI car bam)yl oxy) - 1-azoni abl c clo
[2.2.2]octane; trifluoroacetate The titshe conpound was synt hédJuaey20
according to nethod d. The yield of the final step was 10 ng , 22%H— NVR
(DVBO-d6): S 1,40-2,05 (fn, 12H), 2,27 (bs,.1H), 3,03,3,42 (m

SH), 3, 70- 3THRitlerooniplind Wad SyrthdSisddaccbrdifig toamé&iBod nd. T2d) yield 09 the( final dtep

) e Sha3 o & Py Ttk B RO soTs Eadhp dimy b .38 B 1) Soldlbo* 1
3- (R (CSyclapent yi, ijte@m(ﬂ{ 13+8; ¥ 584, Ty i 2R 500 @%y*bH)ls(s%&bsmml QHm{M 1-azo

nia 20 bi c¥cl 0[2 tane; trifluoroacetate The title conpound
synt hesi s %é@oﬂc‘i’ﬂn@ gtsg etRodrl. 707, yP i B, i %14§a1m=sn§b M%Wls .
24% "B MR Qa¥p): 6 1,40-2,10 (m 14H), 2,25 (bs, -1H), 2,58 (m 2H)

1H, 6;93 (m 1 H, 7,03 (m 1 H., 7,20-7,40 (m 6H): I\/B[M CF; COO 453.
. 25 Exanpl e [EYaAaNn- 2- yI nmet hyl phenyl carbam c acid ‘

. 1-azabi cycl@{ 2. 2] oct - 5!"%/ ester The title con‘gound was synt hesi sed
accor di ng ¥&(RisHigphen -Fimpthylicargamoioxy)- Tig-pheryipropd)-1-agpniagicyclpgo,

\WR (DVEOdOlofae o) (m 4, 1.8 (b, 14, 2,44, 30 2,57 (m SHy

l :;) gé ;Ogg T@Etrtlg%mpqur@wewy@pssrw qupﬂmg to?éqtho@x%( eequlg@f %e fi nag stele)’ .
- 1- ATyl - 3 R)ddbUh@ N By, YiHIR 9%'@&5586\3 hmh@w) eﬂu @zmbgbmy@ﬁiei 2] oct -
ane; 35 trifluoroacetate 22 une he-tit

synt hesi sdah 3tbot-@B-Bd8tE, MEDh8$8dm. THY, 915314(3174)fmt ﬁ'é) f51 %Kmsﬁ@b G %§ 07 ny,

16%'H N .
3- (??)(Furg/'ﬁ 2%%% é)rﬁeny*}@é%‘ltl\gsrfgﬁ%oxy 3611(73%%!?&@%[@ Brl 481,

-azoni abicyclo [2.2.2]octane; trifluoroacetate The title conpound was

synt hggi sgg, j&4 ng to nethod d. The yield of the final step vvas 11 ng ,
21% - ' H NWR DI\/SOdG? 8165210(m 6H), 2,19 (bs; 1H), 9 (m
S Furan-2-ylmethy -2-thlophen-z—ylmethylcarbamnc acid 1-azab|cyclo[222]oct-3-_
(R)yl ester ' ‘ , _ , S ‘ a

The fitle compound was synthesnsed accordlng to method a. The yneld of the ﬁnal step _
- Was 700°mg  10%; "H- NMR (DMSO-de): & 1, 10:1,34 (m 1H), 1,44-1,67 {m; 3H); 4,835
- .20 (bs 1H) 2,50-2,70 {m, 5H), 3,05-3,12 (m, 1H} 3,37-4,40, (rn 2H), 4,57-4,66 (m, 3H) '

6 26-6,42 (m 2H), 6,95-7, 03 (m, 2H) 7,45 (m, 1H) 7 61 (m 1H), MS [M+1] 347

o Example 144 . - : ‘
-AlIyl-3-(R){furan-2-ylmethylthlophen-2-ylmethylcarbamoyloxy)—1 -azomablcyclo -
25 [2.2. 2]octane, trifluoroacetate . ' C
L The:title compound was synthe51sed accordmg to method d. The yneld of the final step 7 '
. was7mg, 15%; MS [M- CF5COO [': 367.

IR _-Example 145 .
3‘0_ 3-{R)(Furan-2-ylmethylth|ophen-z-ylmethylcarbamoyloxy} 1-(3-phenylpropyl) -1-
o azon:ablcyclo[222]octane trifluoroacetate - '
_;The fitle compound was synthemsed according to method d.- The yleld of the ﬁnal step\-;_
 was 11 mg , 20%; "H- NMR (DMSO-dq): & 1,70-2,10 (m, 6H), 2,31 (bs, 1H), 2,59 (m,
" 2H), 3,15-3,50 (m, 7H), 3,84 (m, 1H), 436—456 (m, 4H), 5,03 (m, TH), 632644 (m,
35 - 2H),.6,92-7,08 (m, 2H) 7,20- 735 (m, 5H), 7,41-7,46 (m 1H) 7,58-7,62 m, 1H;MS
- [M CF3;COO0Q J": 465. ' '




2H), '3,10-3,50 (m 7H), 3,83 (m 1H), 4,85 (bs, 2H), 4,98 (m .1 H, 6,26
(m 1H, 6,36 10 (m 1H), 7,20-7,39 (m 10H), 759(m 1H; M5 [M CF3000
445. Exanpl e 156 bi s- Furan- 2-yl met hyl cgg bani ¢ aci d 22 June 2005
-1-azabicyclo[ 2. 2. 2) oct-3-(R)yl ester The title conpound was synthesi sed
according to nethod a. The yield of the final step 15 was 2100 ng , 22%
1H NWR (DVBO-d6): 5.1,20-1,70 (m 4H), 1;89 (bs, 1H), 2,45- 2,71 (m 5H),
‘3,00-3,12“',%r leé 4,40 (m 4H), 4,62 (m 1H), 6,22-6,40 (m 4H), 7,59 (m -
2H): M5 [ "%“ % . Exanple 157, 20 1-Allyl-3-(R) -

(bis-fur ars-a%)w:m:bph@mzmmwmefma&oﬂww ﬁm-ﬂuﬁbnér?-z%lﬁbgyt)a%oma
trifluoro cetc?ﬂg ﬂ #IH corrpound was synt hesi sed -accordi ng to net hod d
The vyi el d BFYYE% H&a"& miges 7 ng, 16%'H NVR (DMBG-d6): S.; M5 [M -

gF?g)O(OE)B?ﬂ; he2fle Eﬁﬂnﬁpbr&i \115|8 synt!gesrsed accordlng to metﬂod ¢. The y:eld oflthe final stete)p I
. is-fu ne carba oX eny -1-azoni abi cycl o
[2.2.2] oct"éﬁ?eﬁ%rWI ﬁ&/"e%eym([}wéoﬂﬁ){%é T@O%ﬂg Wgsz H:tshébil) B8R émco?/dl ng
t thod 2y, 3h 1H20,
(%Nggdg) % f-swsednei n(; Bh® fh, F@JQ a%aqm Wk? &6 fraw QH’% 8/@87%(;4}‘“@1)0 350
(m 7H), 37%72 ?H“%'M 73é9£rn53ﬁ)(MSH‘F1)BfJB%71r('m1$+)’C629641(m .
C4H), 7,20-7,35 (m 5H), 7,57-7,61 (m 2H); MS [M CF3C00 449. Exanpl e 159

" Benzy| ﬁhe%él car b?m ¢ acid 1-azabi cycl o[ 2. 2. 1] hept - 4- yl ester 35 The title
: corrpo d 8 Hesi sed accor di ng to nethod a. The yield of the final step

was 4: 86 |hi1;.3g/- mh 2,65 (s,
s 4 Jmm t%oo5 o.5g,a2 egnli?ﬂbaﬁbsm.blacnumﬂm&%@t&tﬁ)z z}actlsgﬁ)&mstéf)b (
.7, 14- 7, 32 T[fite gpppoundpiag %yﬂtmﬂ)semcmwmm@memods@sThEXtﬁf#quféhqﬁoaletep
Benzyl phe it I h td-e
conmpound &fgé@gﬁ@ egoggdqaf:dg?rz mgd%PH% They14glstlggf(rﬁ ﬁe}Pldr?al step,

was 2.56 '”'&%4%[3 Rdivi Hie3. 05+3=09\|m ‘("DNQ@'ICF@ﬁ?) (&, 2H813 ot 56H), 3H)83 (m
6H), 14, 851@8(m g 577035435(1;%[2|195ne 88og Bn, 28, TSaa Al (VB gNtvlé Wéccgfw

.10 The exa Ies 161 to 165 ustrate! phar maceuf | cal cornposi di ng
- to .

Example 148 - _ _
SRR T = 1-Allyl-3-(R)(alIylthlophen-"z-ylmethylcarbamoyloxy) 1-azom‘ab1cyclo[2 2. 2]
' 20 octane; trifluoroacetate

: | “The titie compound was synthesnsed accordlng to method d The yleld of the final step

~was 10 mg, 24%, H- NMR (DMSO-dg): 6 1,80-2,10 (m, 4H), 2,32 (bs, 1H), 3, 20 3 50

. (m 5H), 3,75-3,94 (m, SH} 4,5-4,69 (m 2H), 5,01 (m, 1H) 5,10-5,23 (m 2H), 5,51- = o

5,65 (m, 2H), 5,70-5,85 (m, 1H), 5 90-6,08 (m 1H), 6,95-7, 10 (m 2H) 7,47 (m 1H)
25 _‘Ms [M- CF3COO} 347.

. Example 149 , : .
-(R)(Allylthlophen-z-ylmethylcarbamoyloxy)-‘l -(3-phenylpropyl) -1 -azomablcyclo |
 f22.2]octane; triflioroacetate | '

‘ 30 The tltle compound was synthesnsed accordlng to method d. The yleld of the f na[ step
S | was 11 mg , 22%; "H-" NMR {DMSO-dg): 3 1,74-2,10 m, 6H), 2,31 (bs, 1H), 259 (m
T 2H) 3,16:3,56 (m; TH), 3,76-3:90 (m, 3H), 4,48-4,71 (m, 2H), 4,99-(m, 1H), 5,115, 23:

.(m 2H), 5,72-5,83 (m, 1H) 6,98 (m, 1H), 7,06-7,07(m, 1H) 720-7 35 (m SH) 7,44 (m
_1H); MS [M- CF;,COO] 425.

35



the present ‘i nvention and procedures for their preparation. Exanple 161
Preparation of a pharnaceutical conposition: tablets 15 Fornul ation:

Conpound of the present invention ....sp...... 5.0 ng Lact o%é June 2005
e P TP 113.6 ng Mcrocrystalline
cellulose ... ... ... . .. . . 28.4 ny .1..5 ny Light silicic =

anhydrldeExmﬂpm15g 20 Nhgne5|un1stearate

E S ST m xer-nmachine, 15 g o of
the conpomlqnenmenwmmmmmwmm Thided ToaRROySIR2 8. Zodrs4Ril ose
and 85.2 ggffy mcrocrystalline cellulose., The mixture was subjected to
conpression noul ding using a roller conpactor to give a fl ake-Iike.

conpr essea‘hzsﬁiﬁﬁtﬁ@pmd wqmefrftm%ﬁ@ﬂmcréerdwﬁﬁ meated) ardiheyield olihs figal sfew | zed-
usi ng 56%% g’aﬁ}d #vl%?ﬂie 3611%19&6% W\ﬁ? £45.953¢¢ tmﬂugg a

20 mes screen ortlon ght St ide’ an
magnesi umigiSedrattd), \Re45e2§ad®d5tﬂ) 362350 (euriEy, 4ﬁ§t(b$|1érl) éﬁ@-‘hﬁ&éﬂ 3|'1he

.mXxer pro t ki ng machi ne equipped with a
di e/ punch Lg? em ofﬂbz%m% mme‘iﬁm ﬁe{t tF)enraeby obtai ning 3,000 30 tablets
each having 150 ng i n wei ght. Exanple 162 Preparation of a pharmaceutical’

“conposi ti %Qamtp?ebjlf‘lt s coated Fornulation: 35 Corrpound of the present
|nvent|on .............. 5.0 'ng  Lactose ' '

R [ 1-Allyl-3- (RJ(cycIopentylth1ophen-2-y!methyl.carhamoyioxy) 1-azorgabigyelg  Cor n

starch L 199 Dactans: trifhraraacatato: - s s Ce P 40. 8 ng 22 June
2005 54 St oyl By tr”r““l"Jr 2 °e"at.° ............................... 7.5 my

Hydr oxypr I g
Polyet byl 288 1B pRE H MR (DMSO-): 8 1:40:2,08 (. 12_#0_ _2__2_7_ Ps?*ﬁ azaz um

di‘oxi de . (m. SH) 3,70-3,95.(m, 3H),.4,15-4,35.(m, AH), 5,58 (m 2H) 4195, S, 54—5(&5t(ai C

il atyed?eP TS 10 a)ng@w "l R e éZﬁBbﬁﬁ% @”14* regem

CFacOO J': 375.

‘ Example 152 : . ‘ -
LT -(R)(Cyciopentylthtophen-2-ylmethylcarbamoyloxy) 1-(S-phenylpropyl)«i-azan:a
20 bucyclo[z 2.2)octane; trifluoroacetate , , '
The title compound was synthesnsed accordmg to method d. The yleld of the final step
was 13 mg , 24%; 'H- NMR (DMSO-ds) § 1,40-2, 10 (m, 14H), 2,25 (bs 1H) 2,58 (m,
. 2H), 2,95-3,50 (m, 7H), 381 {(m, 1H) 4,26 (m, 1H), 4,50-4,70 (m, 2H) 49? (m 1H) ;
E 6,93 (m, 1H) 703(m 1H) 720740 (m 6H) MS [M CFacOO] 453 L
Example 153 . : : -
_Furan-z-ylmethylphenylcarbamlc acnd 1-azab|cycio[2.2 2]oct 3-(R)yl ester _
The title compound was synthesised according to method a: The yield _of the final ‘ste'.p "
o was 1400- r'ng' 18%; 1H- NMR (DMSO-de): 5 1, 19-1,60 (m, 4H), 1 84 (bs, 1H), 2,44~
- 30 2,57 {m, 5H), 3,01-3,09 (m, 1H) 463 (m,1H), 4,82 (s ZH) 6,21 (m 1H) 636 (m, 1H),
o '720737(m SH) 7,59 (m 1H) MS [M+1] 327

" Example 154 _ . :
1-Aliyl- 3-(R)(furan-2-ylmethylphenylcarbamoyioxy) 1-azomab1cyclo[2 2. 2}octane o

35 trifluoroacetate



invention was mxed with 285.6 g of |actose and- 122.4 g of corn starch.
Separately, 10 22.5 g of polyvinyl pyrrolidone was dissolved in 127.5 g of
wat er -to prepare a binding solution. U§§ ng a fluidized bed gﬁén’@haﬂﬂ@@ '
machi ne, the binding solution was sprayed on the above m xture to give.
-granulates. A 4.5 g portion of ‘magnesi um stearate was added to the

obt ai ned r t a

t abl et rra%rrﬁgmr%a%g ﬁéi‘q‘ﬁej‘a"% %ﬁﬂﬁe &?h&g;ggf@eﬂunctﬁgﬁlfg\rﬁ% \'/egajg@%efﬁ]%g%@%. 5 mMm
in 15 di avest®mg, ﬂﬁ%’é‘ﬂ)WMBt(Wﬁ@rgs 3% OIS tM—b@EiQQOéaBW havi ng. 150 ng in
“wei ght. Separately, a coating solution - was prepared by suspending 6.9 g
of hydroxypropylnethylcellulose 2910, 1.2 g of polyethylene glycol 6000,.
3.3 g of tExtammplend5 di oxide and 2.1 g of purified talc in 72:6 g of wat er :

Usi bl dwith
Uhe"odt | B F iy bRy o) B SEo P B PRI HE o RBBCS o' 1
in wei ght [222jogthee;l GHiudroapstatet i on of a pharmaceutical composition: liquid
.ngagan}ah Orﬁgg;%tgulggﬂgdayﬁ%gycq 51suerclidac(?:grdt:n@;etopreetl?igé1 t 'Tﬂg%nelé BPthe final sI[é?n' o A

40 ny por twan 10ingt, el 96,0 P OUMIR (DMSK.'h&a).’pE eH5n2, 10 me6H), a1 Iwiss, 1€|i) szebyed in 90

Vol e o FbO AR b S50 B DB AN PR ATV el e 2E

portiqos i(mt oHY, 7{H0-T,3P 48] 10H)RAMBOYHE 1ANMMS HBR CRCOO Ji4es at 1151 for 30
‘mnutes to give liquid inhalant. Exanple 164 Preparation of a
- pharmaceut i cal “conposi tion: povvder i nhal ant 35 For nul at i-on: Corrpo_und, of .

the preselﬁxahmr@mss on........... 200 pg
Lactose. . .. ek e e b B et e PN 4,000 jig 22

- June 2005 PissEUrRnY B"%BY'PPEH?"HF acifh! @6?&!8&?"8[70? 21%3 3&&%‘eﬁ?tef nventi on was
uni f or m y ThieXiee coinpburdORas gfrmieshs%ata@a@rdm@rtd raetRS) aYThpgidld ontheffirkhstepi xt ur e

was packed in a powder inhaler for Iu5| e o] r

el A5t - wesEiRRanG  26%: a bR (OMSON S bl il ot Fehl 5%&% B 5

- inhal ati Oaﬁe(rnosm) 3,00-3,12 (m, 1H), 4,40 (m, 4H) 4,62 (m, 1H) 6,22:6,40 (m, 4H) 759 .
(m, 2H) MS [M+1]"; 331. - : T

- Example 157 e T T e e e I B e , _
 20_ 1-Allyl-3-(R)(b|s-furan-2-ylmethylcarbamoyloxy)-1-azomablcyclo[z 2 2]octane, |
- trifluoroacetate o e g : -
~ The fitle compound was synthes:sed accord:ng to method d. The yield of the final step
was 7 mg, 16%, 1H NMR (DMSO-de) 8 . MS. [M CF3000] 371

25 Example 158

3-(R)(b|s-furan-z-ylmethylcarbamoyloxy)— -(3-pheny!propyl)-1 -azomablcyclo

[2.2. 2]octane trifluoroacetate | '

The title compound was synth951seci accordlng to method d. The yleid of the final step -
o was 11 mg , 20%; 'H- NMR (DMSO-ds): 8 1 70-2,10 (m, 6H), 2,29 (bs, 1H), 2,59 (m,
'30_; _ 2H) 3,10-3,50 (m, TH) 3,82 (m, 1H), 432—454 (m 4H), 5,01 (m, 1H), 6,29~ 6,41 {m, -’

'4H) 7,20- 735 (m 5H) 7,57-7,61 (m 2H) MS [M- CFSCOO] 449 : |

o Example 159
-Benzylphenylcarbamic acnd 1-azab|cyclo[2 2. 1]hept-4-yl ester ' ,
- 35 ' The fitle compound was synthesnsed according to method a. The yield of the ﬁnal step _'
was 486 mg , 1.3%, as formiate; *H- NMR (DMSO-dg): 3 1,86 (m, 4H), 2,65 (s, 2H),




For.mul ati on: Cbnpound of the present I Avention ................. 200 g 10
' Dehydrat ed (Absolute) ethyl alcohol USP...... 8,400 pg '
1,1, 1, 2- Tet eaf | uoroet hane (HFC-134A)............ 46,810 g The 2&d4ne 2005

i ngredi ent concentrate is prepared by 3Pssolving 0.0480 g of the conmpound
‘of the present invention in 2.0160 g of ethyl -al cohol. The concentrate is

added -to a r a t n e

Soncent raih7] I RRRLSR0 A 2l Lk 0 ARLCE B e (ROGR0, LIS S MFHS B,

ccont ai her HSOPI §&d with N| trogen or HFC-1 34A wvapor (purging ingredients .
shoul d not contain nore than 1 ppmoxygen) and is sealed wth val ve.

11.2344 g of HFC-134A propellant is then pressure filled into the seal ed-
cont.ai ner . ExamMPial€02005 56 CLAIMS 1. A conpound which is a carbamte of *

for s BeniopeafFanilad i8Ry bola s oighelty rebr esent s %5 K3 R3

Cat om or alhstiitiei qpmpoond baaarsgz:htedsmsemmcormgdplmqmmm Jihea/ialy ah theginaligiep R2

[ﬁ?éﬁﬁiﬁt%ﬁﬁﬁ%ﬁ 37 Gl o R AGMSEb 3 Bl B anchen

al kyl. . gr cupt sa2Hhg7 34~t7.c828(n\nalr0bk))r8 m.qu)aMSa[l\k-eimoprme having. 3 to 8

~carbon atons,. or a cycloalkyl group of 3 to 6 carbon atons; p is 1 or 2
and the substitution in the az abicyclic rirng may be in the 2, 3 or 4
' 10 The examples 161 to 165 iliustrate pharmaceutical compositions according to -

the present invention and procedure;% for their preparation.

EXample 161
E Pfeperation of'a'pharmaceuti_cal composition: tablets

E "15 Formulation:

Compound of the present invention ............ 5.0 mg
Lactese.......cccovvevevvenenenns eeeerereersrmnnsennsnnennne 113.6 mg
R Microcrystalling CellUiOse. .......ccoverreerrerics 284G |
*— - ._nght silicic anhydrlde.....-......'.-......'s-.-i—'.—;:.-..-.;.-.-.. ----1-1\;5='mg S v SR
20 Magnesium stearate............co.......... e 15mg o

'Usmg a mixer machine, 15 g of the compound of the present lnventton was mlxed wnth
340.8 g of lactose and 85.2 g of mlcrocrystalllne cellulose. The mixture was subjected -
to compression moulding using a rolier -comp_actor to give a ﬂake—ilke_ compressed . -
25  material. The ﬂai_<e-—like comp_ajessed material was pulveriied us'ing a hammer niiil, and - -
" the pulverized material was screened through a 20 mesh screen. A 4.5-g portion of
~ light sificic anhydride and 4.5 g of rﬁagnesium‘stearate were added to the scréened.
material and mixed The mixer product was subjected to a tablets making mechine
eqmpped with a die/punch system of 7.5 mm in dlameter thereby obtarmng 3000 '

30 " tablets each havmg 150 mg | in welght

. Example 162

7' Preparation of a pharmaceutical composition: tablets coated.
'- Formuiation: _ )
o35 Compound of the present invention............. 5.0 mg
LBCHOSE e evetece e ee et eeeeeeeen e enenen 95.2 mg




position including all possible configurations of. the asymmetric carbons;
.20 or a pharmaceutically acceptable salt thereof. 2. A congound accordlng
to claiml which is represented by forpgyla (I1): 22 June 200 :
-(CHZ)~ A - (CHA N (CH )P OX (Il1) wherein Rl, R2 and p are as deflned in
claim1; n1is an.integer fromO to 8, 5 Arepresents a -CHZ-, -CH=CR4-,

- CRA=CH-, pdifdinyip: ildon§ ........ -39, ....25%®:" 78R4, or -CRARS- group, wherein
R4 and R5 each I ndependent |y represent a hydrogen atom a straight or

br anched IMﬂEﬁsﬁﬂwyﬁm@ﬁbup, -of--R4--and--R5 tley®%her forman alicyclic ring;

nis an 'rlilﬁﬂ&é dpPfeflids2. 4:. 10 B represemtsn,pg hydrogen atom an al koxy
group, a cycloa P group, -000R4 or -000R4rr\%nere| n R4 is as defined -

above, or l)@*arﬂﬁi‘ Y9, a--napht-hal-enyl- &0, a 5,6, 7, 8-

tetrahxsdrqnenhHebﬁ@é(!....gr.Qy.&...a....bJ..P.h.e..n.x! grOpg; Or a group of formila (i)
or (ii) R8 15\/\hereianepresenso Nor S; R3is as - ;

def i ned atﬁwvéedba’m R6,---R7--and--R8--each- mdébéﬁ@ﬂently represent .a hydrogen or
hal ogen atom or a hydroxy, phenyl, -OR4, -SR4, -NRARS, -NHCOR4, CONRARS, |
-CN, -NO2 20 COOR4 or -CF3 group or a straight or branched, substituted or
unsubst i t Mdsing’ a| Budizedibrg| grgndating mashisen 1R0 hdhRToaREHNG mﬂetbermesﬁr# y

represent n‘?\rel?MSJrL%Q'}mx@é Wﬂna%'hssé éadfgggtose hd l?ﬁ?@%%ﬂ cbr?n"‘ﬁércﬂl §¥||'3| P,

R4 and R5 5g er forman lcyClic rin 7/ toget orman
ar omatliﬂc 2215 gt lpphfwavlpmieﬂoey@lsudisadweg in 434.5 g of water to prepare a bmdlng

solution. ‘Using a fluidized bed granulatmg machine, the binding solution was sprayed
on the above mlxture to give granulates A 4 5 g portion of magnesium stearate was
added to the obtained granulates and mtxed The obtamed mixture was subjected to a
- tablet making machine equipped with a die/punch bicancave system of 6.5 mm in
15 dtameter thereby obtaining 3,000 tablets, each havmg 150 mg in welght .
‘ Separate_ly, a coating - solution - was prepared by suspendlng 69 ‘g of S
hydroxyprepylmethylcellulose 2910, 1.2 g of polyethyiene glycol 6000, 3.3 g of titanium - :
‘ d:oxade and 2.1 g of purified taic in 72 6 g of water. Using a High Coated, the 3, 000 '
| ¢ tablefs prepared: above- were:. coated with the coating - soiutlon to- glve ﬁlm-coated L

20 tabiets each havmg 154.5 mg in weight.

‘, Example 163 o
' '__Preparatlon of a pharmaceutlca! composutlon Ilqmd mhalant

' .Formulat;on , ‘ _ _
28 - Compound of the present invention........... 400 pg
J Physxologlcai salme ............. Cerbensenasssesnanie e Iml

__ ~ “A 40 mg portion of the compotind of the present invention was dissolved in 90 ml of
, o 'physiologicel saline, and the solution was adj‘usted to a total volcme of 100 ml with the
| _: 3‘0,‘ .-*same saline solution, dispensed in 1 ml portions 'i_hto 1 mi cep'acity ampoule and then :
,sferilized at 115° for 30 minutes to give liquid inhalant. ; |
. Example 164 .
- Preparation of a pharmaceutlcal composmon powder mhalant

35 - Formulation:




25 X represents a pharmaceutically acceptable anion of a nono or pol yval ent
acid. 3. A conpound according to claim1 or claim?2, wherein p is 2. 58 22
June 2005 4. A .conpound according to any one of claims 1 to23Jupnep@in RL
represents a phenyl, 4- fluorophenyl 4=1ret hyl phenyl, thi ophen-2-yl net hyl,
thienyl or furan-2- ylmethyl group. 5 .5. A corrpound according to any one
of the preceding clainms wherein R2 represents a benzyl, :

t hi ophen-2-yl net hyl, thi ophen-3-yl nethyl; furan-2- ylnethyl, phenethyl,
pent - 4- en 20 peottiph,of [the g;dmpcmhtlplf thor pr@yemtdpeznlliyh w@s aungforngy nﬂxecbwiﬂpeﬁﬁl
accordi ng,t n f edi I r n

hydr ogen gtogﬁ%?&a%ggbsél tu 'O% ({)}gﬁgggﬁi \élg% Eenyﬁégg\’r@%l?{@er en |
.or  furyexcusivpyseoto modlucplme:m)nlder mdaplanhal enyI

56,7, §-tetrahydronapht hal enyl or benzo[ 1, 3] d| oxol yl group. 7. A corrpound
accordl ng to claim6, wherein B represents a substituted or 15
unsubst i t Exenapphtés/| group and R6, R7 and R8 each independently represent a

hydr ogen d , - NMe2, '
"NHCOWE, %E‘N%g'l’eg%ﬁlf Qtpﬁ%né){ee%&g érﬁé&'&fgﬁ n?%hap'on%%_%bnpound accordi ng
to claim. FpmMce]r n B, represents a. phenyl,..4- 20 fluorophenyl or '

3_-'hydroxy hen ound accor g to any one of the preceding .
clai-ns, 8?18 %Qfotggﬂesfnﬁ r{E anint- ege?ﬁcﬁr Bh 1 to 6; and A represents :

a - CHap, Daﬂﬁﬁbled(A@alutey&tlllaalcthruep ..... ..S- sgrooupg 25 10. A conpound
according to claim9, wherein mis 1, 2 or_ 3 and A represents a -CH2-,-

- CH=CH-, & -v%}TeEj?fBl?pOEﬂFl“e (HECcbHdBuned--actBSH Mg to -any one of the
precedi ng. clains, wherein 30 B-(CH2), A—(Cl—l2)m - represents a group

~sel ected from 3- henoxy r opy 2 phenozyet hyl-, henyl al | phenet hyl ,
3- phenyl. pllaﬁﬁl:hveanrsdlen{/)@r@w@ﬂerﬁosawsraslptgm d'sgﬂ\('agg 5 ﬁe@rﬂspml

3-thi Ophe&tﬂelﬂr&é?@}ﬂvenﬂﬁn @3, Mleoaafbf kiR Ricthol. %e%c&t%@ﬂ&%@ﬁcﬂ d' ng
to any one of Llrt%rece ing clains, wherein X- represents a chloride,

br oni hpr ?F?TIE\“F NgagRnaidlys aﬂl"@nadﬁ’g ipgreglignd capgsntrate is adigernisedr nigto
.accor d' ngaér@scﬂ'&hﬁn@l?l%r Qlfle Fle"&jsﬂé@é:@lqhéi Qoftaiel B puth&d Rith NitRRen or HFC 134A

- vapor {purging mgred:ents should not contain more than 1 ppm oxygen) and is sealecl ‘
wzth valve. 11.2344 g of HFC—134A propellant is then pressure filled into the sealed a




bi cycl-o group is substltut ed in the 3 p05|t| on. 14. A corrpound accordl ng to
claim-13, wherein the substituent at the 3-position 5 has the (R
configuration. 15. A conpound accordlg to any one of the pr@@e’ﬂﬂ‘ﬁéo‘?ﬁ ai s,
“which is a single isonmer. 10 16. A c %p und according to claiml which is:
Benzyl phenyl carbani ¢ aci d 1-azabi cyclo[2.2.2joct-3-(R)yl ester '

Benzyl (4-fl uorophenyl)carbam c acid cia bi cyclo[2.2.2joct-3-(R vyl ester
Benzyl - p-tol yl carbam c acid 1-azabi WC@@Z 2.2jobt-3-(Ryl ester

But yl phenyl carbani c aci d 1-azabicyclo[2.2.2]oct-3-(R)yt ester 15

Phenyl t hijophe hi.cycl o[ 2. 2. 2] oct 3- (R) yI ester
Phenet hyl1phen&(&%£ﬂ€gﬁ“?gmggﬁgg%g}ggg%lfécgfgﬁﬂggj 2]oct-3- (R yl ester ;
Pent yl phenyl carbam ¢ acid 1-azabicycl o[ 2. 2. 2] oct - 3- (R)yl ester -
Pent - 4- enyl phenyl cat bami ¢ aci d 1-azabicycl o[ 2. 2. 2jeg 3-(Ryl ester
Phenyl t hi ophen- 3: -yl net hyl car bam id loalzach‘?c 0[2 2.2j oct- 3- (R)yl

ester 20 Butylthiophen-2-ylnmethylcarbdm c a
1-azabi cycl o[ 2. 2. 2] oct-3-(R)yl NS(.GH’Z) is-t opheriluz yl et hyl ear bani ¢ aci d
y&carbamc acid |

1-azabicycl'0o[2.2.2]oct-3-(Ryl esxter-
Fur an- 2-yl met hyl - 2-t hi ophen- 2-yl net - '

1-azabicycl o[ 2: 2. 2j oct-3- (R)yl ester I yl t hi ophen 2-yl met hyI car bam C add
1- azabi cycl o] @héred) oct 3-(R)yl ester 25

Cycl opentyl Hzlh?P%e%] Syl met hyl carbam b acid 1- azabl cycl o[ 2. 2. 2] oct - 3- (R vl
-ester Furan ﬁ“i;‘ phenyl carbam c acid 1-azabicyclo[2.2:2]oct-3-(Ryl
ester Bis- furan 2-yl met hyl car bani ¢ aci d '1- azabi cycl o[ 2. 2. 2] oct-3-(R)yl

- ester Benzyl phenyl carbam ¢ acid 1-azabi cydo[2 2.1j hept-4 yi ester 30

- Benzyl phenyl carbani c &8id 1-aB&bi cycl oR®, 2. 2j ocka 4-yl ester ‘or a

bund accordi ng to- clai m
' lailyl)-1- 35 :

phar maceutical |y accep, y sal er eof . ."Ac
2 which is: 3-(R)(Ben henyl- '
- azoni abi cyco[ 2. 22] oct ant omd
1-Al 1yl -3-(R) (benzyi phenyl car banoyl
brom de 60 22 June 2005 _
ﬁ (R ((jBenzyI pherwsl car barm,yj oxy) 1- ph{gnet hyI kzazoni abi cycl%[ 2.2.2]oct ane;

rom de: N '~ - - :

y) - 1- azoni abi.cydo 5 2. 2] oct ane;

10 - ‘A :
R3 represents a hydrogen or halogen atom, ora stralght or branched lower -
‘ alkyl group ora cyano group; '

R2 repres'en'ts' a “benzyl, phenethy! furan-2~ylmethyl fufa.n-:al-ylfnethyl
15 thlophen~2-ylmethyl or thlophen-3-ylmethyi group or a stralght of branched alkyl
R group havmg 3o 8 carbon atoms an alkenyl group havmg Jto 8 carbon atoms
‘or a cycloalkyl group of 3 to 6 carbon atoms; - o
. p istor2 and the substrtutnon inthe az ablcychc ring may | be in the 2 3or4
. _ position mcludmg all possible confi gurations of the asymmetnc carbons;
20 B ora pharmaceut:caliy acceptable ‘salt thereof

.2 A cdmpouod éccord_ing to claim 1 which_is represented by formula. (i1):




3- (R)(BenzylphenyicarbanDonxy) 1- (3-t hi ophen=2-yi - propyl)-1-

azoni abi cyci of

3- (R) (Benzyl phenyl car banoyl oxy) - 1- ( 3- plagnyl propyl ) - 1-

azoni abi cycl of

2.2.2] octane; bromide 5 22 June 2005

2.2.2]octane; bronide

3-(R) (Benzyl phenyl car banoyl oxy) - 1- ( 2- phenoxyet hyl ) - 1-

azoni abi cycl of

3- (R) (But yl phenyl car banoyl oxy) - 1- ( 3- phenyl

ne; - 10 -brom

1-Allyl -3- (R)(buBy|-mﬁ6w2mijbbgya—iNa;@m
brom de - 3-(R)(Butyl phenyl car banoyl oxy) -

azoni abi cycl of

3- (R)(Butylphenylcarbannyloxy) 1-[3-(

azoni abi cycl o

2.2.2] octane; brom de

) 1(9zonmgﬁicyclo[2 2.-2] oct a

;icycl 2. 2. gfoctane
henoxye hyI) 1-

de .

2.2; 2] octane; bronide -
hydroxyphenoxy)propyl] 1 15
[2.2. 2] octane;. bromde ) _

3- (R)(Butylphenylcarbannyloxy) 1- [3 (4 quorophenoxy)propyI] 1-

azoni abi cycl of

3-(R) (Butyl pheﬁé\ E‘J'A’f' %3nggl‘38§f)arﬁa§§emﬁdd5t?@‘{“f 1yl propyl }1- .-

azoni abi cycl o]

R ish iR aanﬁomdmm de 20

3- (R) (Butyl phe r'fﬁ%sg%tgo ")"(%3 O(#—IﬁgRE NSONLRLIPYEY: L., 5., -s(O) 502,

azoni abi cyci of

3- (R) (Phenyl t hi-apler 205!111:&51 @ﬁhpambaaﬁyﬂwwd RE- é&htnha@wneawt&rbbﬂ@s@myé) 1-
azoni a bicyclo

O, Bhanoyy. otk E’yg%gfvtﬂ)a%mmr branetLiv: SRR SE BRI biset 25

azoni abi.cycl o

C1-Allyl-3- (R)(Phen%lthlo

azoni abi cycl o]

fatmlarldl ﬂ%ﬂﬁg br oni de ,
n-2- ylnethylcarbanuyloxy) 1-

B 5oy Inaea A 90 de

3- (R) (1Iphenet hylmhpﬁexeegeh@mmdeawdmlad aﬂ@k}egrewa bydidail&yl group, -COOR4 or

| azoni-abi.cycl.o]
1- Heptyl - 3- (R

(faéﬁfgﬁﬁlta%ﬁpﬁéﬁ% B A e o ane;

~-trifluoroacet ageup, a 5,6,7.8- tetrahydronaphthaleny! group, a biphenyl group; or a group of

L-Allyl-3-(R) -
bi cycl o[ 2. 2. 2]

'3- (R) (phenyl t-hi ophen- 3- ylnethylcarbannyloxy) 1- (3 thlophen 2- ylpropyl) 1- -
- 35-azoni a bicyclof2.2.2]-octane; bronide- N

igheﬁyl-th .ophen-3-yl net hyl - carbannyloxy) 1-azonia- .
O en i} |- uor cacet at e '

1- (2 Phenoxyethyl) 3- (R)(phenylthhgphen 3”ylnethylc hlgﬁoyloxy) 1-

15

W W

“Mm%Z@M%%bNm& o

: R3 is as defined above and

R6, R7 and R8 each mdependently represent a hydrogen or halogen atom, or a - ¢ :

 hydroxy, phenyl, -OR4, -SR4, -NR4RS5, -NHCOR4, -CONR4RS, -CN, -NO,, -

20

or. branched lower alkyi group, or R4 and R5 together form an ahcycllc nng, or.. . . ' .

B COOR4 or -CF3 group or a stra:ght or branched substltuted or unsubstltutedf '

lower alkyl group; - S _
wherein R4 and R5 eaeh-independently represent a hydrogen. atom, a straight

RG and R7 together forrh an aromatlc alicyclic or heterocychc ring; and
X represents a pharmaceutically acceptable anion of a mono or polyvalent acnd

Awmmmﬁamm@mbcwm1mdﬁﬁ&w%mmpbz



-azoni abi cycl o [2. 2. 2] octane; brom de 22 June 2005 61

3- (R (Bi s-t hi ophen-2-yl net hyl car banoyl oxy) -1- (3- phenyl propyl E azoni abi cyc
lo [2.2.2]octane; bronide 2 June 2005

3- (R) (Bi s-thi ophen-2-yl net hyl car banoyl oxy) 1- (3 t hi ophen 2-yipropyl)-1-
azoni abi cyclo [2.2.2)oclane; bromide 5

1-Allyl-3-4R)( 3A|CM BiePBSdbrding kaBAN BhE F RRJIMAY 11006y3,-iherein R1 represents a
azoni abi cycl o[ 2. 2. 2 oct ane; trifl uoroacet at e

3-(R(oycl opentR}'leE" dplerephegylAsmeiviche Mwmﬁ-ﬂwyﬂ)ﬁ@ﬁwwéﬁmz -
azoni a bi cycl o[yiméin ﬂgfpg@@ne trifluoroacetate -

3- (R) (Fur an- 2-yl et phenyl car banmoyl oxy) - 1- ( 3- phenyl propyl) 1-azoni abl cycl
o 10 [2.2.2joctane; trifluoroacetate or

1-Al 1yl 34 R) (11 Scohifof 2actbRig16 D3RO0 plecall alinty e @n 23] oct an

. e, trifluoroacetate. A conpound accor di any one of the- E‘é{ ecedi ng.
cl ai ms char act é?P@é%f‘tFﬁ tteﬁél" thipgher-21yliaethyl. F'U;‘?R%‘e\?a? -yEetyhyfurear2-HmeEwti ni c

M3 receptors ofpheRéthyit P&ﬂ-ﬁ&gl :b%ntyﬁbﬂf}@%g;oif %rciddéagpgeg ration of a

“carbamate of fornula wheréin Rl, R2
and p are as defined |n any one of clalns 1, 3to 5 o0r 13 to 16, which

_process capri %&m&ﬂﬁhld&oﬁun@(w@ﬁ%ﬂé oPth Oﬁ"éﬁéﬂhﬁg Elbirhs, whelein BrbbR2ents 0 25
(rn) W|th a conmpound of forrmula (IV)

a.hydrogen atom or a subst[tuted or unsubstituted phenyl pyrrolyl, thienyl or

furyl group, or a biphenyl, naphthalenyt, 5,6,7,8- tetrahydronaphtha_lenyl or

benzo[1,3]dioxolyl group.

R # A compou'r_xd accordipg fo c'la'i.m 6,_ wherein B -repr—és—en.ts“a substituted or

5 - unsubstituted phenyl group and R6, R7 and R8 each indep‘é‘ndentﬁ/ represe'nt a |

- hydrogen or halogen atom, or a hydroxyl, methyl -CH;OH, -OMe, —NMez, |
-NHCOMe -CONHZ, -CN -NOZ. -COOMe, or -CFa group

. 8. A compound according to claim 7 wherein B: represents a phenyi
20 : _ﬂuorophenyl or 3-hydroxyphenyi group S "
9. . A compouhd accoi'dihg to any one of the precediog olaims 'wher‘ein.n- 0or 1 ym -

is an integer from 1 to 6 and A represents a -CHz— -CH= CH-, -CO— -NMe- -O--

or -S- group.
' 10 A compound accordlng to clalm 9 wherem m is 1 20r 3. and A represents a '
-CHz-, —CH—CH- or -O- group. ' S '
_ 11, A ecompound ac_cording to .any one of  the preced'ing.claims_,‘ Wherein
30 - B~(CH2)p=A-(CHy)n-- represents a group selected from 3-phenoxypropyl', 2=

phenoxyethyl, - 3-phenylallyl, phenethyl, 3-phenylpropyl, - 3-(3- -
hydroxyphenoxy)propyl, ~3-(4-fluorophenoxy)propyl, 3-thiophen-2-yipropyl, 1=
allyl and 1-heptyl. : o R

'35 . 12. © A compound according to any one of the preceding dlaims, wherein X~

represents a chloride, bromide, or trifluoroacetate anion.




22 June 2005 62 (IV) 5 wherein Rl, R2 and p in f or mul ae (111) and (1V)
are as defined in any one of «clains 1,3 to 5 or 13 to 16. 20Q. A process
for producing a salt of formula (11):sR1 N~ R2 - -(CH n A - 223005 2)

2), W(CH2)pO X (u) 1.0 wherein Rl, R2, p, m n, A B and X are as
defined in any one of clainms 1 to 17, whi ch process conprises. quaternising

the nitragen a @mr@f)urﬁdl%c@@rﬂiﬂga@ ‘éMﬁ'dr!é of ithe &Bcéﬁlrﬁomﬂh@dwﬁérefrpgﬁ@” a (1)
in any

15 Rl ON- R2 N; erein Rl, R2 and p are as define
one of claims 1, f)ﬁ:lcggrgpp !ﬁssutbﬁt't‘.{@d in {hierhp@sitial kyl ati ng agent of formul a

(M): 20 B—(CHZ)n A-(CH2)mW NO wherein in, n, A and B are as defined

‘above, &H_ssents a | eavi ngI group. 25 21, A {)rocess according to:
claim 20 Whef\e RRMNE 748 EkNgs toaCigiy i, Whﬁ@"ﬁglei pegtifugnt at the 3-position .

5 - has the (R) configuration.

15. A compound according to any one of the' preceding daims, which is a single

. isomer.

10 16. A compound according to claim 1 which is:
Benzylphenyicarbamic acid 1-azablcyclo[2 2. 2]oct-3-(R)yI ester
Benzyl(4~ﬂuor0phenyl)carbamlc acid 1 -azabicyclo[2.2. 2]oct-3-(R)yl ester
Benzyl-p-tolyicarbamic acid 1 -azabacyclo[Z 2.2)oct-3-(R)yl ester
S ’ Butylphenylcarbamic acid 1-azab|cyclo[222]oct 3-(R)yt ester |
15 _- ‘Phenylthiophen- 2-ylmethylcarbam|c acid 1-azabicyclo[2.2. 2]0c;t-3-(R)yI ester
) Phenethylphenylcarbamtc acid 1 -azablcycio{?. 2.2Joct-3-(R)yl ester
Pentylphenylcarbamnc acid 1-azab|cyclo[2 2. 2]oct 3-(R)yl ester
. Pent-4-enylphenylcafbamlc acid 1-azab|cyclo[2 2. 2]oct-3-(R)yl ester
e -~ - -Phenylthiophen:3: ylmethylcarbamlc acid 1-azabicyclo[2.2. 2]0ct-3-(R)yI -ester -
20 , ' Butylthiophen-2-ylmethylcarbamic acid 1-azabicyclof2. 22]0ct- —(R)yl ester
h | Bts-thlophen-2-y|methylcarbam|c ac:d 1-azabicyclo[2.2. 2]0ct-3-(R)y! ester
Furan-2-ylmethyl-2 mlophen-z-yimethylcarbamuc acnd 1-azab|cyclo[2 2. 2]oct-

(Rwi ester
: . AIIylthrophen—Z-ylmethylcarbamlc acud 1-azab|cyclo[2 2, 2]oct-3-(R)yl ester
25 . Cyciopentylthlophen—2-ylmethylcarbamlc acid 1-azabicycio[2.2.2Joct-3-(R)yl
" ester - : o o

'Furan-z-yl'meﬁhylphenylt:arbamic a'cid 1-azabicyclo[2-2:2]oct-3-(R)yl' ester
: Bis—furan-.?-ylmethylcarbamic acid ‘I—azabicyclo{2.2.2]oct-3-(R)yI' ester

. o Benzylphenyicarbamic acid 1-aéabicycl6[2.2.1]hept-4—yi ester |

30 - Benzylphenylcarbamic acid 1-azabicyclo[2.2.2Joct-4-yl ester |
ora phahnaceutically acceptably salt thereof. A

17. A compound according to claim 2 whichis:
o 3-(R)(Benzylphenylcarbamoyloxy)-1 (3—pﬁenylallyl)—1-
.35 - azomabucyclo{2 2. 2]octane bromide '
' 1-Allyl-3- (R)(benzyiphenyicarbamoyloxy)—1 azonlablcycio[Z 2.2}octane; bromlde




claim1 or. 12. 22 June 2005 63 22. A process according to claim 20 or
claim 21, wherein the resulting reaction mxture is purlfled by solid-
phase extraction. 5 23. A pharnaceuticgd conposition conpri sPf du'&e %Qﬁ?pound
according to any one of. clains 1 to 18 in admi xture with a
pharmaceutical ly acceptable carrier or diluent. 24. A conpound according

to any, one of 3qRyBERzyIpHedyItSrbafoyRxPhBRpNERAI-1 ebniabidy @[NP0 bithed)
according to c%al m,23, for use in a nmethod of treatnment of the human or
ani mal  body byPf#¥P&py. 25. Use of a conpound according to any one of

claims 1 to 183 (Rg(B@n@weﬁﬂ@%bmglbxy)cnmammphem-mmm1ng to claim 23, in
t he manuf acture of ane for the 15 treatnment of a respiratory, -

ur ol ogi cal or Gé@??%?yﬁp&gnﬁzﬁcwﬁ'?s@&%d%r di sorder. 26. A conbination

producs conpri sl(ﬂgsénﬁym.eﬁgmuﬁ\@y[@g@or@ pienbprapyy)-ione of clains 1 to 18;
and (ii) another co effective .in the treanent of a resplratory, ‘
ur ol ogi cal Oa@”'@bégg'ro %?E?fqrﬁapmﬂ?’%ase or disorder for sinultaneous,

separate or Segl(RﬂBé@;_lymh‘éﬂy;c@rBamAy]@mbj [PapnepxytedLet according to clai m 26
conprising (i) brTc'E)oun accord g’FP' any one of clains 1 to 18; and 25 ‘

(i) a {32 agé%ﬁ"‘é?i Y§'l°@r%?—lﬂ’°ta£ﬁt? gi ¢ drug, phosphodiesterase IV -
i-nhi bi tor andGQR)(BQﬂyif)ﬂb:ﬁ;&l@iﬁar@éyi6>Ly'§'-34(l3—;ﬁiéhﬂ§w1\)-ﬁbzérﬁébl@cmpi D 2neediR;

separate or- sequené al use in the treatnent of a respiratory disease.
ABSTRAET QUi RO NE CARBAMVATE DERI VATI VES AND THEI R USE AS MB .

ANTAGONI STS . A ARGRERER) ityHH s chfbamdy RIXpRIBEGhigticy 2! Boctane; besniitie - -
‘ : 3—(R)(-Butylphenylcarbamoy'IOXY)—‘I -(2—pheno>kyethyi)—1 - | |
azoniabicyclo[2.2.2]octane; bromlde - -
3-(R)(Butylphenylcarbah‘noyioxy) -[3 (S-hydroxyphenoxy)propyI] -1-
15 -azoniabicyclo [2. 2. 2]octane; bromide '
' o -(R)(Butyiphenylcarbamoyloxy) 1-[3—(4 ﬂuorophenoxy)propyl] ~1-
'azomabacyc!o[z 2.2] octane; brornlde o
' 7 3-(R)(Butyiphenylcarbamoyloxy)-‘l (3—th|ophen-2-ylpropyl)-1- _
‘:..l:l;;;:j‘-" ﬁv . .,.....,._azemablcyclo[z 2.2) octane; bromide:. -~ = - S R ".,-',.:::':'3:5.;::"?; "
20 A -(R)(Butyiphenylcarbamoyloxy)1 (3—phenytpropyf)—1- A
| ' azonlab:cycio[z 2.2Joctane; bromide " . , ' :
R -(R)(Phenytthmphen-z-ylmethylcarbamoyloxy) 1-(3-th|ophen-2-ylpropyl)-1- .
. azonia bicyclo[2.2.2)octane; bromide : :
| -(2-Phenoxy-ethyi)-S—(R)-(phenyl-thiophen 2-ylmethyl-carbamoyloxy)-1 -
‘25_ .. azoniabicyclo [2. 22]octane bromide : :
-Ailyl»3—(R)(phenylth|ophen—2—ylmethylcarbamoyloxy) -1-
azoniabicyciof2.2.2]octane; bromlde ‘
3-(—R)(Phenethylphenylcarbamoyloxy)-1-(2-phenox$;ethyl)—1-' '
N azonlablcyclo[222]octane trifluoroacetate g :
U ' —Hepty!-3-(R)(pent-4-enylphenylcarbarnoyloxy)— —azomablcyclo[z 2 2]octane -
' trifluoroacetate : ' ' “
o -AI#yi-S-(R)—(pheny! thlophen-B-ylmethyl—carbamoyioxy)-1-azoma-
bicyclo[2.2.2]octane; trifluoroacetate ‘ . o
3- (R)(phenylth10phen-3-ylmethylcarbamoyloxy) 1-(3«th:ophen~2—ylpropyl) 1-— o '
35 zzonia bicyclo[2.2.2]octane; bromide |
| 1-(2-Phenoxyethyl)-3-(R)(phenylthiophen- 3—ylmethylcarbamoyloxy) ‘I-
azoniabicyclo [2.2.2}octane; bromide




‘wherein RL represents [err] wherein R3 represents, a hydrogen or

hal ogen atom or a straight or branched |ower alkyl group or_a cyano
group; R2 represents a benzyl, phenethyl, furan-2-ylmethyl, 22 June 2005
furan-3-yl methyl, thiophen-2-ylnethyl ‘or thiophen-3-ylnet hyI ‘group or a
straight or branched al kyl group having 3 to 8 carbon atons, an al kenyl
group having 34t . f ar bon
ar oup hav! 19,35y BOREBE 20yt ofiS) AR Hen B A s Don
the 2, 3 or 4 [Zpd3iocieos: brawidedi ng al | possi bl e confi gur ations of the )

asymret 11 o car SaRgE Do Pa RARLL 6Bk RS f@&ﬁ“bﬁﬁ?a’ﬁ P e n RI. R2
and p are as de#qn@nbyabdﬁé 2]¢nt¢l§,§rﬁmid¢eger fromO to 8; A represents a -
-CHerg]-, - - r&%}” -fC [0 Sqerr]- - NR4-
or -CR4R5 group, &&R’@ﬁ an G%Ethg%? n?evipex)gﬁently represent a :

- hydrogen at om a@n:rﬂhrcarplg[aZa]ocmnarnb'ﬁeqrdagatere"al kyl -group, or R4 and R5
0 AU PR Ly P S
wherein R4 is azpnifcbitypin]2 2idnadaneoririfuccyanetateyr oup, a napht hal enyl gr oup, a

5,6,7,8 tet ra@s{ﬁr@mn*}tmgfwrﬁhegregmam&u&ryﬁ)hqasﬂheﬂrrarﬁ%ynqraz%nesfayao of

for mul a (1)
10 - [2.2.2]octane; trifluoroacetate or

1-Allyl- 3—(R)(brs-furan-2—ylmethylcarbamoyloxy) 1- azomab:cycio[2 2. 2]octane

| trrﬂuoroacetate

.  18.‘ ~ A compound according to any one of the preceding claims characterised in that

15. -~ ithas an ICsp value (nMj for muscarinic M3 receptors of less fhan 35.
19.° A process for the preparation of a carban{ate of formula (1)
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wherern R1, R2 and p are as def ned in any. one of clalms 1 3to50r13to 16 R

whrch process compnses reactmg a compound of formula (Iil)
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- Wiih a compound of formula (V).
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[err] - wherein Z represents O Nor S; R3 is as defined above; and R6,
R7 and R8 each independently represent a hydrogen or hal ogen _atom or
hydroxy, phenyl, -OR4, -SR4, -NRAR5, -NHCOR4, - CONRARS, - CN, 24MHngrRP

COOR4 or CF[err] ‘group or a straight 8¢ - br anched, substltuted or
unsubstituted |ower alkyl group; wherein R4 and R5 each independently
represent - a hydrogen atom a straight  or branched |ower al kyl group, or R4
~and R5 together forman alicyclic ring; or R6 and R7 together form an
aromatic, alicyclic or heterocyclic ring; andW represents a

-phar maceutical | y acceptabl e ani on of a nmono or pol yval ent acid.

5 wherem R1, R2 and p in fonnulae (IHYy and (IV) are as defined in any one of
clalms13t050r‘13to 16. '

20. - A procéss for producir;g a salt of formuia (H):

B —(CHy)i— A — (CH)a—N-(cn,p)7

oo )

wherem R1, R2 p, m n, A B and X are as defined in any one of claims 1 to 17,
‘which process compnses quatern:smg the nitrogen atom of the azomablcycllc

R E ‘--'-'.-"1‘:-= lngefa compound offormuia (I)

15
' 'w'heréinR‘I., R2 and p are as defined in any one of claims 1, 3 tb 50r 13 fo 16,

. with an alkylating agent of formula (VI): ' '
20 IR o

’ B-(CHa)-A(CHa)eeW -

| (vi)
' iVWherfein‘m, n, A and B are as deﬁned'above,'a_n'd W represents a leaving group..

»s - ‘ o ‘

21, A process according to claim 20, wherein W represents a group X as defined in’

- claim 1 or12.
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A process according to claim 20 or claim 21, wherein the resulting reaction

mixture is purified by solid phase extraction.

A pharmaceuti'cal composition comprising a compound according to any one of
claims 1 to 18 in admixture with a pharmaceutically acceptable carrier or

diluent.
A compound according to any. one of claims 1 to 18, or a ‘pharmaceutical ,
composition according to claim 23, for use in a method of treatment of the

human or animal hody by therapy.

Use of a compound according to any one of cldims 1to 18 ora pharrnaCeuticaE

_.composition according to claim 23, in the manufacture of a. medicament for the -

treatment of a respiratory, urological or gastrointestinal disease or disorder.

~ A combination product comprising

03 a compound accordmg to any one of claims 1 to 18; and

. orgastrointestinal disease or disorder
for simuitaneous, separate or sequential use.

A combmatton product accordmg to ctalm 26 compnsmg _
(i - a compound accordlng to any one of claims 1 to 18; and

- @Giy a B2 _agonlst, steroid, antlallerglc drug, phosphodtesterase IV inhibiter -

and/or leukotriene D4 (LTD4) antagonist

dfsease

' :'.-."('ii)f another compound-effective:in. the: treament’ of-a: respxratory, uroiog:cal, e rEEER

- for smuttaneous separate or sequentaal use in the treatment of a resptratory -






