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 1corrp05| 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 @&yﬁfﬁa” nic M3 receptors. This subt yﬁ?r@ of nuscarinic
receptor is |f9 W%‘F’éﬁﬁé%&@ W‘\ﬁéé‘l’@gﬂﬁ 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, ant agoni sts are therefore known to be useful for

treating di g'éa }é%"t'OEh%ﬁ’%Fé? dPi %y IBFARRUYRLY diehl pirulginsar#beMmate one, by

eXCGSaerV\%tlgés'in(ib“@cﬁmée%F&tels@ét for irS Ppeidiafiors Chi CONt pranaesutic® 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@ubma&ﬁétu@sseea@reu{gm invBAICATetdrEmUuBESRGO baénts with a
hyperreact|V|t 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 lalxegléncmﬁ‘rm as
irritable bowel syndropme, spastic colj tls grr?vertlculltls and '50‘?
ul cer (PP Muse AA7 gresipies Hlepxirtopr 8 eds of f1e BRa5WERPINGIT SYRIRWPSI nus

- br adygandlilar 28créfdnapb@ron’theMitsittioh of Ree@frat 0BmAGN hiisBlca{Thapidragioni sts, in
ol 1 DRTRRE i BT Nof s a8 KBGOGB O IMEST f¥ent | on - can
"be usmekuadogalnewns)l n association with other. drugs comonly regarded as
B R R N B s e S
. dr ugschapdrasipizadiyest acaseed Yatashinpaihelis taia/ oy ekeededler gienm%e_(dc&laﬁ) I
Treatstant sopol puse hieetng BMeEBRRH L P I R QAL St ul for
~<the tPaspernto@).4bhacopspiratory di seases detail ed. above i.n associ ation .
-V‘WI t h 132 aigcomﬁes of ?hlg rk?{% of drsggéeasl ‘l:ar%r gesplratolrjyg d:sorders such as chronlc s '
20 abstructive pulmonary dlsease (COPD) bronchltls bronchial hyperreactzwfy asthma
A cough and mmlt[s urological disorders such as urinary incontinence, poliakxuna
neurogenic or unstable bladder, cystospasm and ch_rop:c cystitis? gas‘tromtestmal.f o
disorders such as Efrita,b-ie boWel syndrome, epéstic_ colitis, diverticulitis and peptic
* uiceration; and cardiovaseulér disorders such as vagally ‘induced sinus bradycardia
is . (Chapter 7, Muscédnic Recéptor Agonists and Ahragonists in Goodman' and Gilman's'
' The Pharmacologrcal Basrs of Therapeut:cs 10the edition, McGraw Hlll Ney York,
-~ 2001). | | -
- The compounds of the invehtion can be used alone of in aesqciation with other -
drugs commoniy regarded as effective in the treatment of these diseéses For example,
. 30 ) they can be administered in combmation wuth Bz-agonlsts steronds  anfiallergic drugs,
' phosphodlesterase v :nh:bztors anlor ieukotnene D4 (LTD4) - antagomsts forA__ '
simultaneeué eeparate or sequentlal use in-the. treatment of a resplratory disease. . =
. The claimed compounds are useful for the treatrnent of the respiratory dzseases_.
detailed above in association v\ath ﬂz—agomsts steroads antiallergic drugs or

as phosphodiesterase IV mhlb;tors



35 phosphodi esterase IV inhibitors. 22 June 2005 2 Conpounds with rel ated
structures have been described as anti-spasnodics and anti-cholinergic
agents in several patents. For exanple,, in the patent appllc&?h@ﬁe@

747. 355 carbamate derivatives are described mhlch are represented by the
foll owing general fornmula XN O Y O RL Werein "each synbol has the

. fol I owi ng meani@@hpouhds ivilgh iefatéd BBOEERE KivedbdRyr deticriBed iad tanti- BEEmbdigs i s a
ni t rogen- cogt ai.ni ng saturated hetero ri ng whi ch may have a substituent 10

on the ni 3P9§EH AP '%lﬁ&%\’/???&hser\‘ﬁgf' Ra¢BSa cross-linking, R is a phenyl
group whi ch nayFdaayampleS b §e béi@rﬁttappﬁcé?twﬁ|Ela|7|4Y|356rcaﬁb'ahhé!ﬁ|d|éﬁmﬁvegrawp
having 3 to 8 Csd&b& atons or - L @; rr?T . ni trogen-containing
het er ocycl9EEcT g ?(elrgprés@tﬁ‘b %thﬁcfﬂ "B’Pg ae’i'F'é? PR group, is Y is a

si ngl esbond, a carbonyl. group, a nethylene group which nay be substituted-
with a hydroxyl group or a group represented by the formula -S(O, -, and
I is an integer fromO0-2. These corrpounds clearly differ fromthe :

conpounds of the present inve Q eir structural

characteristics, as they alwa rn the 20 nitrogen of
eqt “appl icati on EP 801. 067
mila+2)n N (Rm NcC X 0 22

t he- car bamate bond. In additi onahegh rTﬁa
di scl oses conpounds represented by the f

June 2005 Wierein Ois an arylYgroup, abecIoaIkyI group, a cycl oal kenyl
group or a heteroaryl groupR1

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 - bond 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,




X is a single bond or a nethylene group, 5 1is 0 or 1, nis an integer of
‘1 or 2.. These conpounds are also different fromthe conpoung clainmed in
the present invention because the nitrogen of the carbanate ng052P9
.included in a cyclic structure. In WD 01/04118 are descri bed conpaunds
having the follow ng general 10. formula RL g pT (CH2)n-A - (CH2)m N
((CHHP. R2 R3 X 15 wherein Bis a group of formula (i) or ii RO R8 R1O R10

Qj A O m n, X Q' R8 nd R10 ar efined in claiml
ot the 23VarFeq @cdﬁa@na@‘rﬂ@uﬁr acoioT BPoR BrboRaRY Hew Somounds
whi ch arehqwr@argllgr igle carbamate derivatives with potent antagonist -
activity _muscarini ¢ M3 re tors and which have the chem cal structure.
descri bed4 3 8F |b§“§f536?ef PR%maceutically 25 acceptable salts ‘
t her eof |mq¢g@rng salts of forrrula (I'l). Fornula.(l) represents a carbamate
of the foIIovmn neral _structure: 22 June 2005 a RL ONENCH ( 2)p O
a) which l‘ﬂdﬁaﬁén togﬂl’?f ded to give a pharmaceutically acceptable salt of

the car bamat eTRésd @mpduiids hoe, aldddif@iehi Soth tie Eorfpdundeiclafieseinghe basserd a (1 1)

Rl ON~ ~
__invention because the nitrogen of the carbamate groug__n_g__:ncluded ina cy_ch_c structure.

~In WO 01/04118 are descfibed compounds having the foliowing general
10, formula ' ' ' ' ' '

- R1

(CH,
R2

R3

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

" R8

R
R1&>L\

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: '



‘atoms; 22-June 2005 5 pis 1/or 2

‘B a(CH2~)p ~ -(CHZ)n A- (CHZmNO (I I) wherein: 10 erepresent's R3 R3

RER3 110 RBRRRBR3R3 0 SO/ or Owherein R3 represent ngg en or

hal ogen atom or a stralght or branched, | ower 15 al kyl groug2 @%g

group; R2 represents a benzyl,. phenethyl, furan-2-ylnethyl,

furan-3-yl nethyl, thiophen-2- ylnethyl,. or thiophen-3- ylnethyl group, or a

straight or branched al kyl group having 3 to 8 garbon ato an al kenyl

group having 3 to 8 carbon ato or a(?yclgﬁgg§ group of 3 to 6 carbon
nd tution in the brcyclrc

on ingludi ng©al | possible

ring may be in the 2, 3 or 4N\re i
configurations of the asymmetki'C rbons;Omis an integer from?O to 8 A
Fepresents a - CH2-, CH=CR4-, - CH, -CO, -0, -S-, -S(0O-, S, -NR4-,;
or 5 CR4AR5- group, wherein R4 and &b each |ndependently represent a
hydrogen atom a. straight or branched | ower alkyl group, or R4 and R5
together forman alicyclic ring; nis an integer fromO to 4 B represents a
hydr ogen avieh .amaval kexguajeoispd i@ oiyel aahaymacgutioply aGWFEb‘%rsa“-Q%@M .

wher el N R (Snide GF hﬂ&géﬁtiﬁéﬁmcﬁ\%r Qs&ib’@#’&%ng f¥Pmud @IAPHt hal enyl group, a

10 5,6, 7, 8- tetrahy rona eny group, a |phenyl group or a group of
forrrulé (|) or (ii) R6 !\ R3 R7_ R8 15 wherein. Z represents O, Nor 'S;,
oo N
. ~
R2
B —(CHZ)_"'A"“'(CHz) N\(CHZ,)p \g/ :

X
(n

- wherein:
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[ throphen-z-_.e___ _
| ~ yimethyl,. or throphen 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
Ad3m6mmmmmms




R3 is as defined .above; and R6; R7 and R8 each. independently represent a
~hydrogen or hal ogen atom or a hydroxy group, a .phenyl grou 5 - SR4,
-NRAR5, - NHCOR4, -CONR4R5, -CN, - , -00084 or -CF3, or a & rjaﬂ‘gﬁ@o%r
branched, substituted or unsubstituted |ower 20 : al kyl group, wherein R4
and R5 each i ndependently represent a hydrogen atom a straight or :
brancbeg] 1 ever abkyk GHO%RkoL RE and Ftﬁc)r ge;ngelrha; rm a ag §y€?|‘li;c ring;
it ring;

. R6 and R7 together forman aromatic, |cy 11 or®
and xPO%"@&'e%ﬁ’rf'e aﬁPB?F&*?‘%@@@WM%W&E&:W@DE@C@MMSM a nono or
poI yVvinlieah .,a@%é}frdnnoq(naaspect of the present invention, there is provided a
|_rgnd which is a carbamate of fornula (1): 22 June 2005 5a Rl O-N R2
_N | cHRYEPBSGNIS 2. -Chy:. WhE & 4. 1BIR4 e s6ht.sOR3 SR3-SK3)-, B@chFM-"or' rt' R3 R3
R3 R3-dR4 Rl @ wh t.om , or strar ght or
br anched |0\%ecf% %’?ﬁ?o@&‘% Fg?%&c%g%gerﬂ{enﬂgr&%ggrg rle%deﬁi;?’ﬁ °BbrRzyl ,
phenettRght of Bﬁa&ﬁhezi éwneefhwgrorrmroaﬁmaaqd netdygelther fdBn bhiatiphin ridgy| met hyI or
t hi ophRrm3ntehBekdl o gy pUp or a straight:or branched alkyl group having 3
~to 8 carbon atons, an al kenyl group having 3 to 8 carbon atons, or a
cycl FqRPsegon pYdPae alome ap aitsen gsetns: cyplortiyiigroup 2 COndReke substit uti on
1 n theoz, Miershig & i.ti.on including all
P SS:@%Z configurati onégg%érm%éﬁgﬁjgggnérgfgrcﬁang,g%ghs rpap%ﬁ]al?"yégrwp
O 2Ny grogertdbalant eraym e tiphanyogroup or aleeowpuat fermalay (psmmni um
conpounds of the present. invention,: |ncIud|ng -25. those represented by
formula (11), an equivalent of an anion (X-). is associated with the

WRB ..

z

R6

R7
RS .
w . G

' is . wherein Z represents O, N or S :
R3 is as defined apove .end :
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. unsubstrtuted lower - E
'zp - 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 heterocyc[rc nng, and

- X represents a phannaceutrcal!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):



positive charge of the N atom X' may be an anion of various nlneral acids}
such as, for exanple, chloride, bromide, iodide, sulfate, nitrate
phosphate, or an anion of an organic acid such as, for exanﬁ?é“"%@@#hte
tnfluoroacetate, nmleate, fumarate, citrate, - oxalate succi nate, tartrate,
mal at e, mandel at e, net hanesul fonate and p 30. toluenesul fonate. X- is
preferably an an-lon "sel ected from cltBaride; brom de, iodide, sulphate,
nitrate, acetate, nuleate, oxal ate or succinate. Mre preferably X- is -
chloride, bromde, trifluoroacetate or nethanesulfonate. 6 22 June 2005
The | ower al kyl groups and noieties nentioned herein, unless otherw se
specified, are straight or branched al kyl groups ,/dBﬁtalnlng fromlto 6
carbon atons, preferably from1; r. . Preferred |l ower alkyl"™ -
groups and noi eties include hyl, [h-propg®, i-propyl, n-butyl,
sec-butyl and t-butyl. Al kyl aving3 to 8 carbons nentioned:
“-herein, such as those present, | group R2, include n-propyl,

i-propyl, n-butyl, sec-butyl, t-butyl¢gy pentyl, hexyl, heptyl and octyl.
Cptlonally substltuted | ower al kyl groups nentloned hereln i ncl ude straight
or branched aPR§#eingroups containing from1 to 6, preferably from1 to 4,
carbon atons ag refresdrtoned above, which may be unsubstituted or substltuted
in any position by one or to nore substituents, for exanple by 1, 2 or 3
substituents. \Wen two or nore substituents are present, each substituent
may be the sane or different. _The subealtuent(gé are typically hydroxy or
~al koxy groups. Al kenyl 1aving 3 car bo ons nentioned herein,
~such as those present | he gr, , [ Yor branched gr oups
such as. straight or braneh ‘ eny tenyly “pent enyl , - hexenyl .
hept enyl or octenyl. The doubl e bond y- -be in any posifion in the_a]kenyl
group, such as on the ternmnal bond in relation to the carbamate group.

Al koxy groups nmentioned herein, such as those present in; the group B, -are
typi cally: | ower ral koxy gmR8ups, thatRis group§3,onta|n|ng grom1l to 6 -
~carbon .atons, 20 f erabl rom.1 4 car bg ; (
chai-n being branch&d % st ai ght- Pref 8r | kdRy, IPS
ethoxy, n-propoxy, P-pfopoxy,. n:- toxy,wsec~ but-oX v+ gt F- b SR
Cycl oal kyl groups and alicyclic groups mentioned herein, ~unl ess othermnse
“SDECIerd typically contain from3 to 8 carbon atons, preferably from3 to
6. c&¥bon - 25 atons. Cycloalkyl groups and alicyclic rings of 3'to 6 carbon
at ons incl UdeRS represents a hydrogen or halogen atom, or a stratght or branched lower -

- alkyl group or a cyano group;

S :-RZ represents a -benzyl, - phenethylr furan—‘2-'yi'methy|‘ furan-3-ylmethyl, |
15 o th|ophen—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 acuds 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




cycl opropyl, cyclobutyl, cyclopentyl and cycl ohexyl. The aromatic ring

~nmentioned in relation to. R6 and R7 typically contains fron15 to

preferably 5 to 10 carbon atons. Exanplses of aromatic groups ?HHP®8805

‘cycl opent adi enyl, phenyl and napht hal enyl. 30 The. heterocyclic ring :

mentioned in relation to R6 and R7 is typically a 3 to 10 nenbered ring,

such as a 5 or TGeniewkeradid/ rgrogps @adt @bistiey roedioned niagreinhatrdgssabivesvise
selected fr

.. 3 N S Q. Typi |
present - SPeTRoTs, SrAaH SomiisE ol ccuns Sontiite AR B Befngs.
i ncl Ede plppfféﬂaﬁw frompyne o Icidrxbbn atamlet : d?re;elrrg,dalbwer @Kyl gp)tperardr mgieties
mor phol i n t hi 0 in rro az in
pyr gzol i n uq n@SﬁgLﬁthlr Eér‘?ﬂijg?lrmg’/’f% %W&lﬂyﬁecciﬂ'épa%% W&R’I dioHG |
Copyri d?zr nszavmg red ed rszcaimbns insepitionked yibreir, naloh yds, thdsd?zres?ldt in pttlergwdrp R2,
inolizin |sourno t
g;pht hyri HH’&’F PHD&%{%F’Hy %Uéfﬂrsﬁ‘é Byanl’Fty (?eH ¥‘e hepg)?
e ey “"""'&’i‘"ﬁ'%“tbé?n““.‘“r‘fi‘z"ﬁb“‘“‘y“gmmm@“"’m “m’ ”‘bt‘f'ﬁﬁ"ﬁ‘?“ﬁ?yl odi né
use
o ey b R ot B AR 7 b o Pl Ry st B X R AR hs of |
t he presementrmnétbm Wﬁra:heﬁeeynb@dnﬂ;bsfrmtdmﬁras@bﬁtumﬂdnaaytp@srtrbﬂﬂbyeﬁé osuch as -
one nor.e metric

those represent formul a

car bortg, {MFLF uiY S?;rtf’ ”tﬁhéorp8§§'%‘B‘Feb%ter%oc?rggn%&g el s%@?re t\”@oﬂ'e °"&nd
Q X]E ur esdetrbsﬁuh.@n@@ﬂ@r;}ire?@dtl et mubsﬂitb&ntsrr:rapeb%the hearpe ecsredifferenﬁenﬂ'lhan

. Preferred car tes re those erein RL is a pheny 10
_ t hi ophen- 3¢ tﬁﬁﬁ@ﬁﬁ? are m‘éﬁ@%sw’%%a'ﬁmﬁ YPHEY hyl group which is .
unsubstituted Alkeryl drBupsshaviyglBoges parbbfi dtaveviesntiBiied hiesir sdich utsetiosd t h a
910U % WG b hgbIEh £ HLROS band 8 TR LSRN RS 50
_ subst it$ ueptoptaﬁylpﬂslﬂéwlabér)temw, ltdfxenyfl PR eyl onodbngrlher hei dtgrbleTbmdsmbgsbetrment :
| ower . al

S e P LS BT RO SenlPHBRET o0y 25" 1 RS e e
hydr ogen, cabamaieigoop. net hyl . Exarrpl es of substituted Rl groups.incl ude '
) _22: 8 ]E) B?gxl 2. yﬁ@gﬁgfoo p?%nen |oé\feg3' é’ B'h%‘fﬁ?la‘l’é) 6%%'«4=e;r)]rgsent in. the group B, are _ ' o
- al kyl) -t htyp[mb%nicﬂvejlmﬂwgrpupi Ghap &l -grplups tchn!alrryﬂ!g dron( Cltd 6 carbon .atoms,
BV YRR s B A ST Sk A e RO P%réb%
fl uor ophelﬁ?;dferre?nL alhd:mgxphemdclud@méthqupbmmw n-brapumtrmrmpﬁxgnn—bugokmehyl
f1uorothignvl "4 t-butoxy. ,
_ Cycloalkyl groups- and -alicyclic groups - mentioned herein, unless otherwrse ,
'specrﬁed, typically contain fr_qm 3 to 8 carbon atoms, preferably from 3 to 6 carbon
} 25 atoms. CY'cloaIkyl groups and alicyclic rings of' 3 to 6 carbon atoms inclnd_e
o -cyciopropyl cyclobutyl cyclopentyl and cyclohexyl. L -
The aromatrc ring mentioned in relatlon i0.R6 and R7 typrca{!y c:ontarns 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 0. Typically, 1,2, 30r 4 heteroatoms are present preferably ‘I
_or 2 hetercatoms. - . E_xamples of heterocycl:c_: rings -include piperidyl,. pyrrohdyl,_-ﬁ-"f"!'f
o azetidinyl, aziridyl, piperazinyt, morpholinyl,' thiomorpholinyl, pyrrolyl, irnidazoiyi,'
33 uin'aidazolidinyl, pyrazolinyl, indolinyl, i_soindoiinyl, pyridyl, p'yrazinyl,. pyrirnidiny[,-
, pyridazinyl,_ indolizinyl, isoindolyl, indolyl, indazolyl, purinyi, qmnolizinylf i_soqu’rnelyl,




and fluorbfuran-2-ylmethyl. Particularly preferred -groups Rl include
phenyl, 4- fluorophenyl, 4-nethyl phenyl, thiophen-2-ylnethyl thlen | and
furan-2-yl net hyl . Preferred groups R2 4 ncl ude benzyl , thiophgﬁ 2”? hyl,
t hi ophen-3-yl nethyl, furan-2-ylnmethyl, phenethyl, pent-4-eny| pentyl,
butyl, allyl or cyclopentyl 25 Preferrred groups -N.RIR2 in fornula (I)

i ncl ude igomolyt o;umlsaiaﬁb)benamhthfrmwnybamoxd}%ﬁeIa,ambi&mlvylf | oA EPieidiiny,

- N( benzyl h h |

N( éhgﬂaﬁ%ﬁ?@?mﬁﬁ@%ﬂ{r@ﬁﬂ% T %ﬁ&ﬁ%l%’\dﬁheﬁw ); -N(pentyl) (phenyl);

- mg Be[‘t I 4- t eny\b)@ﬁ@@@?ﬁhﬁ athdwgéh%ﬁ&gﬁ&tgﬂhé%p@ﬁﬂow lcf’fﬁht h'tlﬂ'omme or iodine

- u nme ' - 1 S | O en- nme N
CN(f urén)"’% M@?aﬁ' |a)2'}*{%ﬁne ing %PF%?’H%PBOH‘? N(al | §| ) (t huyophen 30 :
2-yl net hyl ) ThE ‘wd@b@iﬂsybf) ﬁbmr@ﬁmm\%nubmmyée)med by formu]a (1) and sa

-N(furan lfrrEtFo#g?P and = Nbisfuran-2-ylnmethyl. pis --preftserably -
2. The sk CI e S€h Pé%&”ﬁﬁc%fwlaz (B}, owlbighangys hayg enerebmpre n t he 3

poSi t i onasy'ﬁhmeﬁlub&érbbﬂé aflciGas Eﬂ)&eaﬁgﬁrt%@?éltéﬂédé‘orﬁ& Phe @;ﬁble g%aisgéﬁ tion,
ol ' owi ng conmpounds of genera

pr ef er abl &R% f‘%‘? uratlon 35- T
f or nul a(ﬁl Pao grs il wityi, ther soepe plitherRsesans INvVeRian. t he scope of the.

present i nvent Priteré® chtitenABd D BenaN! Hh%'tﬁééé)aoméielﬁckﬁjls a phenyl,
ester -Benzyl (4-f] uorophenyl)car Bam c acid

1- azgtg 2,2.2 ct-
1-az %‘ %@22"@}? % f@eéxﬁyfy,fur%e?w"eteﬂrgzwn\pjmpavsymsatpﬁta g (eiRB is
1- azabi Ctmlrdde&)Zlffbb%beﬁR( E‘)édbsﬁt&ie@!rwmﬁé'deL@WWh%rl?@fﬁeFth%ﬁ'I’ero en,
- 1-azabic cloé 2 %1 gF\z ester Phenyl t hi ophen- 2-yi met hyl ¢arbami c
acid 1-a?&st %’&"ﬁ% azbara Y é9(ﬁ)§’I°rve'§‘3é|’5aPH%QFﬂprﬁ@lﬁijlwwpﬁaﬁN@e%m d
1- azabi aytlsqiheni, ﬁ']e%llbstrt@eﬁﬁk bl'ef@%b!?rln t!f@ﬂbbﬂhﬁﬁ??ﬂﬂﬁ@@?n?anﬂ?e afsBuent - ’
yl'car bam c aci

1- azabi Ilo[ efzrag gw % é | ester | Pent en
1- azabl I%[pf 5350 Ay IILRY) Yiflogeq & lopke A hPEﬁ’&féh‘Rb)ﬁﬁf@ﬁﬂf‘hﬂU@a‘F%am c
aci disl- &m&*ﬂhéy Metihﬁ & Syftangd- ;ﬂﬂldﬁlargﬁ?ﬂifeﬂagly hydrogen, ﬂuenne or_meth y

But yl t hi azabi cyc o? t-3-(RM ester

Bi's”t hi GRREIS gl UPHIV: BnFievetidnalude, JHIcCRans, 89 BjeRhend-yRegbl est or
oSty pireg ke C G oL TR
1 azabl %kﬁ/ﬁj % yjcpr &:cﬂ)aylfyl)éfgfa@r 2-ylgnethyl. pecific examples include 4-

" oyel 0pG{]bmbhénybphﬁﬂreﬁrwpﬂéﬁ?lhyh%ﬁrobﬁdﬁeﬁylacmtﬂyl;ﬁ?eﬁ?l cychohyiphergd, 0% 3- (R)y' -

. est 50 fluorophenyl, S-Chiorophenyf 3—ethylphenyi flourothiophen-2-yimethyl, fluorothienyi
' - and ﬂuprofuran-z—ylmethyl ~ Particularly preferred 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(benzy!)(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-yimethyl; -Nfuran- -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) cenﬂguration. ' .
s | | |
' The following compounds of generai formula (1) are intended to lilustrate but not to fimit
the scope of the present invention. '




‘Fur an- 2-yi net hyl phenyl carbam ¢ acid 1-azabicyclo[2.2.2]oct-3-(R)yl ester

Bi s-furan- 2yl net hyl carbam ¢ acid 1-azabicycl o[ 2. 2. 2] oct - 3-( £¥ ester
Benzyl phenyl carbami ¢ acid 1-azabi cycl og2. 2. 1] hept - 4-yl est er 22 June 2005

‘Benzyl phenyl carbani ¢ acid -1-azabicycl o[ 22. 2] oct-4-yl ~ester 20 and

pharmaceutically acceptable salts thereof. . Preferred salts of formula
(1'l) are tHeas@ptwavicadatdne aﬁlﬁeif-@ﬁbm}cldﬁzfi Bjoti-BiR)yOfesiét, R2, -NRLR2 and p as

ot O ekl BB it A | S GEREIRERI R Bl of e g

r epr esent BeAzpaoR@amadi© RBcr 1-8z50ilyslol2. APREL-04(R )yl wstarbst i t ut ed phenyl,

575, 7. 5. t G sHaERe S 2Bl e BB UG or oup. i h par ti cul gr

g tsEbstsl ltt%eﬁylthﬁ:rphm@ln?ithwumdnwwh-aeabwmqraﬂz]gastwm)%zﬁugﬂ@r ?s a .

i eny or a i en ro i enyl group.'
The thi enyl e"‘%ﬁ)“?‘b‘?rwca@a"?'%%[d g %Yﬁ@f%éiﬁﬁg@%%ﬁﬁ? fed or substitut ed
wi tg a gmugipﬁanﬁarseﬁicn@dd a@éslcya;ﬁe mbata-cmgmasﬂaay be L nt Ehte 3 3, 4
or 5 positjon on the . en nsubstituted or
substltuttt'-? WFHVIB’P%‘Y'C?W%B? qcmbégabg?%tvng% t'gg ) ich may be in any

posi tion PRehiRiopheY3-yiiisthPoddbmid adid 1 a&5bauytﬁda{b$t2]b¢tt$m)9lr estubst ituted with

one grou e le in the It , the
subs%J i ?ugﬁi“é’%{@pﬁ(@?@é{m{etW%'ﬁ'cl ﬁﬂgﬂé}ﬁ@ﬁi"’?’%}&%%%té%@y t}/edr ogen or
hgvggen aBenmuoeﬁerazlwdétﬁwérbam Byt 1-d2blcybloRy2. 20y s3tdrydr oxypr opyI

" group, or éﬁiﬁne Z?gﬁ'@?ﬂ’{’eer”'z'Vld?%%g’\%barﬂ'F GWﬁe?@'%ggngg phenyl'

or thi aZObyﬂgrl‘l ng. More pref erably, R6, R7 ard R8 represent-a hydrogen or

hal ogen at dr nmet h NHCOWe, - CONHZ2,
-CN, . NOZAR q%%%‘/ﬁ” 2d>|(met%¥ﬂ§araem;p a¥'@s p%@bﬁ%[zaz %&&r@%rﬁ%‘? fom a hydroxy
groupior @yha;bmmm@h@rmz-MQﬁh icBrbiakifc raaidogemb@cty@m 23 2}qm-ef-(a)ﬁbé$terf | uori ne.

- Exanpl e f bstit hen hj C are tolyl
. nclmljdl ?\g%ﬂ"‘“’s1EJ 'S' I upﬁe@ﬁ Zm§ @9’§ 9@?0@2]%”05’2%? Eﬁydroxyphe%yl

2-,  3- anBls-férafnlziﬂh"{éﬂﬂmyﬂarﬁadeilﬁﬂléﬁétbltﬁldttSZIZJOCB-SI-(R)jdaeitecuI arly. . preferabl y

e R GERERE e 3 A p % 3efy 20 VB S L Q;e(r)lt ir a

- GHZ- Cﬂéﬁﬁlphen%rbam%d +-2Qabi6yclof52. 25Uyl ester part icular .a : CHZ

20  and pharmaceutically acceptable salts thereof.

Preferred salts of formula (Il) are those havmg the preferred def mtlons of R1,
R2, -NR1R2 and p as for formula (1) above and the same Iocatton and confi guratton of_
the substituent on the azonlablcychc ring.. -
25 . 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 benzofT, 3dioxolyl group, in -p‘artic‘ular a substituted.
or unsubstituted phenyl or thienyl group, such as a 2-th|enyl group ora 3—th|enyl group, )
| particularly a 2~th|enyl group. :
30 ~ 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
The phenyt group may be unéubstituted or ‘substitu'ted with one, two or three--{"'f“» o
'groups {R6 to R'B)' which may be in any pbsition _en the ring. Typieally ftis . .
35 unsubstituted or substituted with one group, for example in the 2, 3 or 4 position.
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, -




-CH=CH, or -0- group.. Exanples of suitable groups -(CH2)m A-(CH2), ;

i ncl ude " net hyl ene, ethylene, allylene, n-propylene, ,i-propylene,

butyl ene, 4-nethyl pent-3- enylene, heptyl ene, ethyl eneoxy, ?3H9?%W¥%xy,
but yl eneoxy, sul fanoyl propyl ene, 15 net hyl ami nopropyl ene and 4-oxobutyl ene,
preferably nmethyl ene, ethylene, allylene, n- propyl ene, heptylene,

et hyl eneoxyMes, -NHOPMee EONA,, IdN, eNOE, eCeones o$ad:!;§gr@hpf@mwhad R1lgettic® t hose

wh t bst t t th
3 phenoxypoBbaIe 5o SRR 20eB kRt 4 PO Bh nG. e SR ot 1

: 3- pbenyIRT apy RS, reﬁre[sénthé(%w?énéﬁl%ﬁ%wbérﬁ apyh,, or3d Mdr%le methyl -CH,OH, -

i o 5 Qe RIFE 29ra B, SO ol NG SRR s e, especialy o

net.byl pyerogearsicn) @rrﬁawd:xy §roQbQﬂYé shulobarm)dmﬁonmbrem 3@ HlaRigkh ROHROPY!
,46tr|rre enox r% 2-tert-butyl - 6-nmet-hyl phenoxy) propyl
i ph emﬂrefgfr %L&Q;I E%% ples of subst;tu ed phenyl groups which may represent é are
6,7, %lyzeﬁ@@dwgiborﬁa é’-cyérmsﬁénym ropyd and'34-(h§}§r@h§/;h@n?ln223ybﬁé(>’)
ropyl, g pht hal en- 1- I 0oX % & - chl or ophenoxy) p
. , 4- d| f“'rfl&’ff QPE‘ﬁBH&W)b&“éB%'IaZO (% I ?’%“F% RrEtERgAYY 5%@6&5&5‘#@@9#\6“3/1

fI u
2-t
3-(
3-(
3-
3-(
pro
3-(
g E Cyan@ﬁb&ﬂ@?@)@rﬂ‘féﬁm’émué‘; (4- cyanophenoxy) propyl ,
3-(
3-(
3-(
3-(
3-(
3-

net hox henox r{%
ed8o[ 1, 3] diT 8N y5”yl%?§/)1pfrb§§y?” 'nteﬁe( oL B2 aﬁﬁ%ﬁ%&ﬂ) BrYypdiiand A
di [retrépréﬁeﬁtmapmorm:ﬂégzlw CRO-Nmé4 -OF fof oshgnmpy)rp paftliar a -CH,-, \
nitr eno ace m nophenox
met ho§'3 g'r" yrcﬁﬁéﬁ%) pEXYR! egs‘? %"t@gieh?iﬂ“ iyrﬁg‘@yﬁ (P JRGYSR opy ! |
hydr m@myfaéri@yIemﬂfsﬂmys)iméa@yInrprapﬁi&éﬂygfr@pwéf&t hydtﬁhﬁél oxyﬁetﬁﬁ opaAk-3-
_ (4 hydr-oxynet h henoxy Rrorﬁ) é nox R%}&i(
3- (4- hydrSWffl’Fené?&}’lﬁPS-pﬁ thylgn ‘%g\%(yhﬁ REh i’ﬁ IPAQRYIENEN - 2-
"yl butys, &@t@idrﬂmﬁ@bbyléné éhﬂi '4-d>(6bd@|éﬁb prederatn ﬁﬂiﬂWlérﬁH %IﬂWlene allylene, n-

- 3-(benzot hi azol - enz | oxypropyl,
6- ( 4- phen§TBYEIRY %BE?%Q € fb%\?ﬁ&k?"b‘?ff’?/)f OB henzyl Gxyet hyl * gr oup.
- Especi al |y pr efierd géferaldt alte (of fdrmie(i\Vary hbse Wh@re&imlﬁbhi@lb%f@o gfd&bﬂsls

O e R e it S B B o LT

2
bi
5
p
2
3-
3- met hoxyphenox pro
b
3-
3-
3-
2-

-3-(3- hydrﬁwwnﬁmoxw)mawutyﬁ (ﬂpﬁéwmmenw)mwbhe&@m@mhen344-.-,.-.--‘- o

_yl propyl foll ow n

Yornufh (orSeeborlpishe -t RN ot AR HRPPYo BN 2 F Ve Sabepe of
oot he - pr esez-tylprdspwrﬁ-prﬁkfhylammopmpﬁl 3-(methylphenylamino)propyl, 3-phenylsulfanylpropyl,

3- (R)(_Beng tg]}}%x%l)rgg;{barmyl oxy)-1-(3- phenyl al I,oyd- :t%rzn%ﬂ':yﬁal%en xysprL‘ng 21 oct

ane . 3-(2-tert-butyi— -methylphenoxy)propvl, ' 3-(biphenyl-4-yloxy)propyl,
‘ 3-(5,6,7 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



brom de

1-Allyl -3-(R) (benzyl phenyl car banoyl oxy) 1- azoni abi cyci o 2. 2: Zgoct ane;

br oni de June 2005

3- (R) (Benzyl phenyi car banoyl oxy) - 1- phenet hyl - 1- azoni abi cycl o[ 2. 2. 2] oct ane;

brom de 10

3 (R ]( Benihd mltnegad starrbaito ¥ | BphEnoydrdey, i-pidrenyhyll 3{phepybilyt phagsthylabi cycl of
2.2

3 () (Ben ) BRI RGNS TORIpEP e Ay TPOIIF I MIBM aBOGRIBIZ. 2. 2] oc

tane;  br giwrapgl, 1-altyl or 1-heptyl group.
3- (R) (Benzyl phqné fgﬁrvaggr,rgglt }%energl berrqglgo(mlgFeh' Whdrcsa 3 Inxsﬁl'atecelu(il [t%é 2f 2J.oc

tane; 15 brom
3- (R) (But jiinp tengdopa ol et oent invénfigi. phenyl al | yl ) - 1- azoni abi cycl o[ 2. 2. 2] octa -

"ne; bro

11y 3o yBeoReteRHan By 32209 ane; br omi de
3-(R( But piopligany| car banoyl oxy) - 1- ( 2- phenoxyet hyl ) - 1- azoni abi cycl of 2. 2. 2] oct
5" Ch (ot SRR G BBy ISR | S RPUPBRIR RS BIS BATL- azoni abi cye

o [2. 2. ZBQR)(BélezytmfeﬁWbﬁkbamoyloxy)— —phenethy}- -azomablcycio{z 2.2]Joctane; bromide

BRI e e e R AR IR AR S 5o b eye

'3 (R)(But ud:ta:hkgrmyd;rﬁﬁébarmyl oxy) 1 (3-thi ophen 2-yl propyl ) -1-azoni abi cycl o[ 2.

oct

(R But§1?%K§WW[S§FBﬂW9FWWW GBI RTRRATEGENt 2. 2. 2] oct

ane;  br obfoged

e gz’“sw OB A e LA BT Q17 (AU QRGPS Bot Py - 1270

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

bi I - ‘ _
ATy SRR GuRn %ﬁn@ﬁm@%r(ﬁr@ﬁw*e’y PSRN OR 22686 cycl o[ 2.2. 2)
‘oct ane; thomidede 35 . ST
L A R S Bk B 01221
~1- Hept.yl wm)mwﬁnénmeemwhqa:phan@gyieowu)1-azonaabncyc|o[22210ctane S
' azonioabl 548 00[2 2. 2] octane 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 o
: 25 3- (R)(Butyiphenylcarbamoyloxy) 1- (3—th|ophen—2—yipropyl) 1—azomab|cyclo{2 22]
: " 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




rif

t 1 uor oacet at e

1-Allyl -3-(R) - (phenyl -t hi ophen- 3- yI nmet hyl - car banoyl oxy) - 1- azoni a- bi cgcl o[ 22
2] octane; trifluoroacetate 5 22 June 20

3- (R) (phenyl t hi ophen-3-yl net hyl car barrb'yl oxy) - 1- ( 3-t hi ophen-2-yl propyl ) -1-az
onia bicyclo[2.2.2]octane; bromde

1 (2~ Phengeyl ko (R ARAEML ARy 1 4 BRLON) GaphBuLRYy) - 1- azoni abi ¢

) [2.2
3-(R( Bltsﬂlldﬂ®@}§3|fﬂ§ﬂ 2-yl met hyl car banoyl oxy) - 1- (3 phenyl propyl ) - 1- azoni abi cyc
lo 10 .
3 (R (B 5 PR art oS B R cotmpt ot bamoy X5t PR RSB R ZISHVE - 1- azon
i abi cycltofludr@ac2tt® oct ane; brom de

3 A1 A, 0P 2 b BRI 2 A5 B3 Al oL 22 21 oc

t ane;
3- (R)(anct}@bé&lf)?lqcmr@phmﬁn@eyl met hyl car banoyl oxy) - 1- ( 3- phenyl propyl) 1-azon

3R (P B R BhET RS ?ﬁ'fc?éb BT STBSIFEY ot abi oydo
[ 2: 2. 2] 42 R&ectans; ibfdruideoacet ate 1- Al | yl -(R( b| s-furan
) ot RAFOROBIH e A AL AT APl QRO AL b 0T 030 et e
t he 1pr e}ﬁ%}?éﬂqmﬂe bforaidear bamate of formula (1) O/N~ N (CH2)o R2 O (I)
oo R SR IR RIS o
2.2. 2]octane bromide
1-Aflyl 3-(R)allyithiophen- 2—ylmethylcarbamoyloxy) 1 azonlabmyc!o[z 2.2]octane;
trifluoroacetate ‘
15 —(R)(Cyclopenty]‘thiophen 2-ylmethyicarbamoyloxy)-1 —(3—phenylprqp§i’~)—1 -azonia
' blcycio[2 2.2Joctane; 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):




(rrr)y wth a corrp_;"nd of formula (1V): OH N'(z (1v) wherein RL, .R2 and
pin forrmulae (114) and (IV) are as defined above. The present |nvent|on
al so provi des processes for preparing conpounds of, fornul ag? {JPﬁ‘eé (11).
Conmpounds of general formula (1)-my be prepared by met hod (a) illustrated
in 25 the follow ng schene and det ai %gd in the experinental section. H
N~tcH~1p RL “R1 (IV) ONCINR2 (CHz JO°T R2 O 0 Method (a) (I11) (1) In
formulas (1), (111) and (1V), RlL, R2 and p. are as defined above 12 22 June
2005 Conpounds .of general fornula (I II) rmy be prepared fromthe
correquhdl ng secondary am nes fo OWI n 7t he standard nmethod (b) described
in Ilte?rature NRL R Trlphosgen GWH \R2 Method (b) OM(III) 5
Ami neS of general fornula (V) that are{{not cormerC| al ly avail abl e have beén
pr epar ed by synt hesi.s according to st dddard net hods. For exanple, anines
wherein Rl is thiophen-2-ylmethyl and R2 is as defined above, were
_-obt ai ned by reductive al kylation. The correspondi ng al dehyde is treated
with the corresponding primary 10 ami nelf formthe inine, which is reduced
wi th sodi um borohydride to obtain the -

with a compound of formula (1V):

| _OH
N/

- (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 T
formulas {) and (ll)
Compounds of general formula {n. may be prepared by method (a) ||Iustrated in

25 the followmg scheme and detalled in the experimental section.

| _N:‘ (CHZ},; 5 R
~ ‘ _ e
R - (vy | ' - Nl
l P

01\“/\ e

_ . "‘Met‘hod (@ -

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




secondary am ne. The carbamates of fornula (1) nmay be converted to
pharmaceutical ly acceptable salts by methods known in the art. Typically,
a carbamate of fornmula (1) is treated Mith an inorganic or 3?g’&ﬂ?§0%id
such as fumaric, tartaric , succinic or hydrochloric acid. 15 The
guat ernary ammoni um deri vatives of general formula (l11), may be prepared
by reaction of Camparrys at aenpralfernulafiiyemst bg Praparmd Borpng chiresroediiBounds |
of gener HQH,,- I ] Ve R2, A B, X
n, m andé%cog]%jg as @3% ft)rlllg\glr@athgs{egm% %R'(l”la%oﬂl@@ eﬁ%@ﬁ@i@(ﬁaﬁ'—lZ) m-W N "~ Y
R2 (1) Methods ~ (c) and (d) X OYN-R B (CHz)nA-(CH2)m}N (z R2 20 13
22 June 2005 In forrmula (VI), Wrepresents any suitable | eaving group,
such as a group X as defined 5 above. Preferably, Wrepresents a group X
This alkylation reaction _may be cgrgded out by two differBit experimental
procedures, (c) ande’érq)/\ﬂ“?ich are described bel oWi~] nharticul ar nethod (d)
provi des a new experinental process, using solid pHase eRRraction
met hodol ogi es that allo X he pangethel (by epar ati on@f several conpounds.
If Wrepresents a group other than X, the 10 quaternary amoni um salt of
formula (I1) is produceghfromthe product of met hod{i{ig) or (d) by carrying
out %n exchange reaction according to standard nethods to replace the
aniom W with the desired anion X Methods (c¢) and (d) are described in the.
experinment al sanfinesnof devep dodsilalV) heaheareatot fcommaraialyvayailebledtavabeenot
comer ci al | vai | ahl e.have heen prepared 15 synthesis according to
o andar APRERTEMD SEEPSS, Bterans donaRAE meatads FofSmie Smhestinardd (-
-NR4, whRi g nhi%héngmnﬁkﬁ?li aedl R2bives defiiel abdw, meh?btaiﬂatbycadmﬂlti\lié Ihe _
correspondi ng aromatic deriyvati or it tassiumsalt with an a ating
Sgent - or SRR 5T sPirarEPRATECAFINGe RIS Wy BT RATBEARAR! Y oy
be aihal agkie @ forfn sl pABaBIcBSEkefeduted alithesodiararatsdridenp abials thé
gener al formdl a- \llg, where n>=1. -
secondary amine. _
The carbamates of formula (I} may be converted to pharmaceutically acceptable

salts by methods known in the art. Typically, a carbamate of formuia (1) is freated 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 {I}. in formulas (1), (I} and (VI), R1, R2, A, B, X, n, m and p are as defined

above.

Ry - )
o_ _N_ + B—(CHy)y—A—(CH)p, —W
: ; R
'N-(CHZ)P ' T ? ‘ : o
~ o (VD) |
O ' | Methods
: (c) and (d)
o : R
- X o_ NI
. : + ~R.
B—(CHy)py—A—(CHz)y —-N:‘mz); jl/ ?

20;“. | 41y




. 20 were synthesised fromthe correspondi ng al cohol der| vative of gener aI

formula (VII) by known nethods. -(CH2)n A - (CH2), OH (VII) Cons)ounds
of formula (IV) could be: 25 4- hydroxylg. azabi cycl o[ 2. 2. 1] hept diee 2

‘described in W93/15080 4-hydroxy-1-azabicycl o[ 2.2.2]octane, described in
- Gob, CA et.al. Helv.ChimActa (1958), 41, 1184-1190 : _

3(R) - hydroxy- 1-azabi cycl o[ 2. 2. 2] oct ane or o

3(9) - hydroxy- 1- azabi cycl o[ 2. 2. 2] oct ane, described i.n Ringdahl, R Acta
Pharm Suec. (1979); 16, 281-283 and comercially 30 available fromCU
Chenmi e Ueti kon GrbH The.structures of the prepared conpounds were

-confirmed rti)gm H.NVR, _and. MS. Thé NMR were recorded using a Varian 300 MHz

et 1 umenti® JTEENR, Yhrereper RS uabie IRRYINBO@TRUP 6N @% 5y $9YR X 28s9g8BPY s per

mllion (&bobs. omeﬁé}gb[;émve@ﬂ@lse,ﬁ@%egr@ﬂpg tetramethyl silane. Their purity
was det er m ned HPL usi ng :reverse phase chromatrography on a Waters

instrument, wi tW‘%zﬂ"ﬂ’&’O@r%ﬁ@?" NSRRI Ryt dit Aveciiffergpl exrarigientalns
were obt rcﬁ‘tfééu@é @? 8k Ed)&ﬂﬁ(ﬁb’arb%@b&%lj BRIGRBSIR p%ﬁ%ia‘?rﬂﬁ‘étﬁd/d Qay pﬁ‘om! stt

Packard 5 i nstrune experinments were perfornmed on | son _
i nst r ument"eRRIPEHBANtA\PIOgesS. S rSplid RS xtTashion B’I%ﬁ@ﬁ‘oﬁ!ﬁﬁﬁhgﬂpméﬁ@/acuum
degasser %@(&I!iépﬁreﬁﬁﬂia@n aﬂseue%[%ﬁ%nﬁdsaqrf wE'e&e&.érﬁ@tacgm.ﬁpﬁ%dh@%ah')qLth?sOn |

handl er 2 two injection nodul es, analytical reparative éc
)&y LC

819); 4 varde@rr(a@/ P%"BTP"WI‘ salhat fermda §)).1s aropps%ﬁowm tpfc@ﬂct elapefhad
Packi ngs) jdyb Ngr@f@ngFbL@%%xﬁ@dg%qgacﬁigﬁ)acc&d%qg%tﬁdbﬁi’m@ﬁ‘fo@ﬁ@x‘epﬂé&e&@ I'son .

170) and a det ect or Thernpquest Finni gan aQa, a quadrupole mass.

spect rone@@&o”\}ﬁlt%t@geé'ﬁs'}lﬂf@“'?fbﬁl sation nodes). The HPLG-MS instrunment was |
control |l ed by %tH(ﬁM(E’Pan@@)M?E RRdcrdR) |§¥W@k§erﬁ14emalpée%ﬁéﬁ aédtrﬁﬁbtﬁaﬁs of

" butyl phenyl car bam ¢ aci d. 1-azabi cycl o[ 2.2, 2] oct-3- (R)yl ester.

. (28.50 m"nSF’?e"B'f fasmiiey Y hadhichd aednetocorpmecialy aﬁag)atf'a@érﬁebeephereﬁa@ge%. on
was 39 r%Mth‘é‘sﬁ%jac\,’h!ohhng’tc?@fa‘PaHﬁrd%éthbdié"'Q»tor Wi@‘ﬁplél &orﬁds&na@wéfalwﬁ& o'BAd ed,

13.60 g (2830 myol ) oxy-
‘and sti rr AigQoomnt PRNB4+ Wherginfidjssas defipediabere. trare Oatam Héf@éﬁﬁ%rﬁfﬁ'a%l

Teact ed t @orkr&dpBhéing a@brﬁ@i’@ﬁéﬁ\%{w@ oP@s PotaBiBd sgﬁmlﬂ)thCHn alkylating -agent of

1- azabi cycl o[ 2 oct ane was added

general formula Y—(CHz)m—X wherein X may be a halogen and Y may be a halogen or .
a sulphonate ester. !n other examples, compounds of general formula (V!) where n>~1
20 were synthesnsed from the correspondlng alcohol denvatlve ‘of genera[ formula (Vll) by

'known methods.
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. ‘ o

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



Phenyl but yl car banyl chloride dissolved in 30 m of toluene was then sl ow y
added. The mixture was refluxed for one hour, and then the reaction was
stirred overnight at room 25 tenperatune. The suspension was2f/Hee2eRp and
‘the filtrate evaporated.. Ether was added to the residue and stirred for
10 min. The suspension was filtered and the filtrate concentrated in vacuo
to obtain afe b&p@s@éd T3 @M‘ts Qiet millibih $5)PireE Ubé imasapefelehes tényam@tﬁyitmtane
chr onat ography ? silica chl or of or nf et hanol / anmoni a_ 140: F%@t o yield
~1.78 g (5. )"’aéz%%r"?i‘?e% DY e‘-%r'd%l%t’e"eﬁef hBesH €0 rmﬂ*folg YR 8H NVR.
30, gOOM'BNQ@%lﬁstr@n&atgw(tWalaba grebter tﬁﬁih 944D beln 5b{ai7ﬁeg4%ec%la9 idrs wérl) . - 2, 7
fr,\%_l] H): ’béne%@rnﬁl%:trfgyapr @Bg.lagorp Oﬁia§§ (Qg)ectometry on a He\gviett P;Dckard '
cycl opgnt yhdttunph empi2c YA Srekbutntettd derd 'p@rf@f?fr':é?i dn°a Gilson instrument equipped
azabi cycl%z ZDB%BOCt 3-(R.yi ester. 35 0 g (24.59 mol) of sodi um was
added to %PV”‘POQ é%P'S’i%F’%’Ei‘Ep%?ﬁ%l%rYaM” q"@?ﬁﬂé@“%"} B64% §br ous

stirring. .Aj@@ar-ﬁaédnom%né&@ %M@ﬁq%'ﬁaﬁ@er §1é Jew@ .r(;aétmﬂ?maaiméa é?i‘anyucal

(R) - 3-hydroxy-I| -azabic 2j oct ane_was a ded and stirred for hour s,

L0 i o a8 prenaratve Gotsont Bl 2 VoA CIbG UMaNGaRts GaOs, 11000 1Pt
al'cohol at §A0Lﬂ'a@6b3@ L2 @adin rﬁ“@Wb)m@Re—uﬁY&drﬁ;@QGﬁl&drﬁ BD?P@@I&E%HE} kigteleyy banyl
of

chl ori de t ol uene was hen sl dded.” .- The m xture

solve? in 30
was réflu é@eqno} 7Qiapd adie detegint EhEeTREUSY fRTigRD \%@@ as‘ﬁ’-l‘qdr”éQP‘%\rl‘@Sﬁl ght

at room t ePP@FTMAIEE with '1eS SHS PSS iBRisHih hiddesy etheapibLIRS! instridkft Hawashed
~with water. The organic |layer was extracted with 20 % HCG "and. the aqueous

| ayer basPPERllediby RndRMNE@H and extracted with ethyl acetate. The organi ¢
| ayer was -washed with water,. dried over Na2S®4 anhydride and evapor at ed.
The oil obtained (4.50 g) was purified by colum chronat ography (silica
gel, chloroforn ethanol/anmoni a 225:8:1) to obtain 2 25 g (6.73 mmol ) -
(33% 16f mepms@ {a)LO product, structure confirmed by ' HANVR 300MHz,

.(DMBO-d6): 5 1,20-1,40 (m 1H), 1,45-1,72 (m 11.H), 1;89 (bs, 1H), 2, 45-
2,62 (m 5H), 303310(m 1H), 422(bs 1H), 450463'(m 31-1),

6, 93- 6, 99E(c§3h' : PrepBration &f Bityliph¥RylcMidmic a23@1-azAbi h@z d&%-- -
Prepar at i ﬁ:g E Benzyl ;ﬁnyl car bam (? aC|yd 1- azabicycl o ZC%ET?hept yI ester
In a two HO¥k&FMM ask under nitrogen; 3 m of THE and 150 ng (1. 33 nmol €8) -

of -4-. hydo«a&g(@a@aﬁm@g@k Sbdhurd: vids@%armwz%f Ehﬁl@ﬁféneﬁ'\‘% SULHRAIEH ARsVAS -
.cooledto- (9.:46 mmles) of LDA was added dropw. se.
Af ter 29 h ereﬂu(yi%mth ¥igoroug ﬁgmng . When all the sodium was melted 3. 60 g (28 30 mmol) of
(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), 27(m 5H) 32"'
- {(m, 1K), 3,7 (m, 2H) 4,7 {m, 1H), 72—74(m 5H); MS [M+1} : 303. e

Example 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




20 tenperature was allowed to rise to 0 C and was kept during two hours. A
solution of 295 ng (1.20 mvl es) of benzyl phenyl carbanyl chloride in 2 m
of THE was added in 30 minutes. The reaction mxture was al RdvEoe 2805 ow y .
warmto roomtenperature and stirred for 18 hours. The suspension was
“filtered and the filtrate concentrated under reduced pressure. The residue .
was ext r adimed alMi thé sehidinid mﬂadnmabmﬂetcalfm‘nwa’teelalcoﬁdﬂeteZa @8 qaR0:33 ayr@bl) WAS

extracted with H e si.fied with NaOH and
extract ed C\XFPPFF@]@HD ?%‘Mrﬂgﬁ’édca grcég’ﬁﬁ% C{%ﬁ?g’ T Ple goiliﬁ?@r WRBa2sos -
anhygr e - anickresiapyraatiedl. ThHEh@b@ire wdst:@ﬂm@w fod vk n@)rs\r@:&i Penithé eshchion HE’:LC-
to obtain

in 1. 39 f duct f
struct ure588ﬁ$ OW%@%gf?l—Porﬂll\fﬁmp\?%)a@@O g aﬁ%lé%?rhg‘ﬁo H%ridas ?‘h‘an ﬁ)"e 2. 65
(1 a-l) 215 1) wadh&d with watétHThe Dr§hid Riyer ) ,ex(}acﬁéc(lj wut(BQO %H)i%g i%c!lﬂwekcﬁ%ﬁlﬁéﬂ ;
Q a chl ori des
- of generals?ay%’BPﬁﬂF%’ W%P&%'g %’F%Bﬁtfﬁedad’ﬂ%'rﬂpﬂé %@tﬁasr@@eﬁg?%gyayﬁbg@?l bed

in the |i weshédingh WateSaiag Vet NeLSOl - ariay&gjmleommamedmaem%taﬁﬂ&w)
~June 2005 %g 31, 142-146; M  Shut sk: et al Het er ocycl .. Chem
(1990), 2¥*9618 cva>4e888ed UsP¥7e Exéhiﬂ”éa pargpay py éﬁ%ﬁaat i 8% of

.but yl phenmhbmfmvmha@dmﬂamm&ﬁa ﬁsw)atoscsﬂtam 12026 f (6F37@An®IN 433%W0f b Mire
but yl phen¥) CE‘]F{] (2 nl}r ne;‘_gxl e chloride cooled to 10 C was added
sl owt y PIYAYesosmPd By I“%lrol) of triphosgene in 40 m of

et hyl enesooMH@r(mson seﬁgbuom vmsuaj I1041@qi72<1mcqrml)nuagqbs reenp.4s-
tenperature_ for 27 hour ent was evaporated and .the residue

~ext ract ed 2% @ St #04- 3, Weﬂ@né"‘) 1é‘h%2 Brsg AR 4.2 88i Bh %seé’érﬁz%ﬁrﬁa@@d in

vacuo to yiseleh, IHL1ens(f %128 ml) of 10 a yel l:ow .0il . (‘96% " H NVR (CDCl 3)
809(m 3H), 1,3 ( H, 1,6 (m 2H, 3,7 (m 2H 72-74 (m5H).
Exarrpl e 1-2 - Prepar at I on of cycl opent yl t hi ophen- 2-yl net hyl car banyl

~.chl or|1§|e EXampies Ol ut1|59n of 5. Brepdrailemd menﬁlphenyicarbamlc acid 1-
cycl opent é“hl ophen-2-yinethylamne in 40 nml of 15 net hyl ene chlori de at

10 C was 2eRRieY P%V“ﬁ?ﬁ'ﬂ??ﬁeﬁ ng 4.09-g (13.79 mmwol) of triphosgene in

35 m of pehhwberRekahiaNki @tmerThmgeaastmpaWaahlwoeﬂ t(Q SBOﬁIHdM?of atirring
at roomtenperature for 64 hours, refluxed for hours and 25 hours nore at

room terrpexl PY krazaiieycloft-gdiftenipie ‘@%’&Meﬁ‘%ﬁ%ﬁ%@ ¥es gaeleg i T%Q;Ped with .
cfmosnwer and L OZ.mbz (1 46 mmoles)yof I:DA - was -added dropwise." After the addition-:the -~ S

_ 20 ' ‘temperature was allowed to rise to 0 °C and was kept during two hours. A soiution of
- 285 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, '300MH2 (DMSO-ds}: & 186 (m, 4H), 2.65 (s, 2H) 2.77 (bs, 2H) 303 (bs, 2H) 4.84
(s 2H) 714732 (m 10H) 8 19(5 1H); MS [M- HCOO] : 323.

Method (b)

'35 Carbamoyl chlorides of general formula (1) were prepared according‘to"procedun"es :
described in the literature: M. Saraswati et al. Drug Development Research - (1994),



hexane. The organtcsol.ution was concentratedto:yield 4.96 g (20 34 nnDI)
of a:brown 20 oil (74%. '"HNWR (CDCI3) .-.5 1,4 (m 8H), 4;2 I?
(m 2H), 6,8-7,3 (m 3H). Method (c) Exanple 146 - Preparat ?81’1’”6‘?200

(R) - 3-(bis-thiophen-2-yl met hyl car banmoyl oxy) - 1- (3- 25

t hi ophen- 2-yi propyl ) - 1-azoni abi cycl o[ 2. 2. 2] octane, bromde.. 0.54-g (1.5
ol ) of Bisi4hienhenmM2syierd by Carasiocydalbnl.-(aged) zzlmlsoﬁ'zee 12]4@&1&3-
(R vyl est izg m of tetrahydrofuran and 0.46 g (2.25 mml) of 2-(3-
br onopr ops‘fs)?q Bﬁene were m xed. The solution was refluxed for 4 hours and-

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

added and t he, .30 su enS|on rre m n., The sol vent was-:
extract ed %‘ﬁ&‘%?é e V\ggﬂg’dp B‘?'&( ghiPddeyas repeat ed several
times n dToCh?Eoltth)reéﬂﬁ’T?Egt asmmaotabkuh@tphagnarﬁg@nﬁ 50Fhngt mythi/leBe SHISAGNST ON
07 (L. 22 mpamipd (81041 wek SRS SIS S0 A (ol Hondeosme (k) ‘hfg
i H§32 g m%&gi) of &e%teﬁe%ldnﬂb T readtidPwaialldwdd totcdftin(eat 46dm t&n@&at@?@B' ?5 -
L 487; f‘ir4271&g’“’§2ﬂér?é"%bwasleﬂa$@@ﬁ%at‘%l)th%iﬁ?‘rﬁl'eeef@%‘m’d PrEp H Bt Non of

1- hept yI 3ekzﬁ)e( Wh@ﬁbda‘hl&l SHRItIOR wars concentrated in vacuo to yield 9.11g (43.03 mmol) of
azoni abi c trifluoroacetate 5 30 .

yl met hXI car Z e% i cycl OB . 2] oct ane

my (0% 083 P” $6%h HSNM‘BHPQH% S 1.3d8h Bhhi £E4Y ¢HL-%E 4m.

bi cyclo[Zzﬂ)av)pqu—(aT GR)y! ester were dissolved in 1 m of DVMBO To this
solution 75 ng (0.40 nmol) of heptyl bromi de were added. After stirring
‘overnight at room tenperature, the nmixture was purified by solid phase

extracti OEanbha 122 Cﬁréwaﬁaﬁf:ﬁ.@eg@u M)a/#gﬂ R@H@n@-ﬂ'méiﬁjﬁlkﬁifmﬁyl cRIddeOUS! y:

condi tioned at The reaction mxture

was appl i &8 at%’“t’“ﬁ@ ok 814 9 {21528 mme el <iyelgrentyltyorfient2-dmefhvisming sty ahal t hen
“three§impeiidie SidHdeokt {H8ENvad b&@é&gio@wam@lsltm?ﬂa& oY (TREE S of The

ammnlumderlvatlve was eluted with TFA solution in .
CH3CN: CH Cclriph ?%gef? N3 @‘s‘ﬁl methyignaadiordg: Theireaelian vas ﬁevvﬁﬁ tgfcontinue -

pol y(4- Vi éﬁfh Bi ﬂjomelempérhﬂutreefc@®4mr§Vr@mg{eatfeﬂ4tm.nﬁ§ YAESS. hohés mo?(chst yield.
“was 12° /%nof title conpound. " (DVMSO-d6) ;.S 0, 88 128.-

"( m 8H) ﬁPOGD Resalurg- g SO'XE@OWQS @Haﬁ’?\‘?teﬂl—ﬁmd éh%ﬁe%'ﬂﬁ'e PFH'E'C Q S‘Bth(@‘ H)

; - hexane. The orgamc solution:was-concentrated:to yield 4.96 g (20.34 mmol) of a brown
Zd - oil (7_4%). "H-NMR (CDCI3) 8 1,4 (m, BH), 4,2 (bs, 1H), 4,5 (m, 2H), 6,8-7,3 (m, 3H). .

Method (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. '




59 (m 14, 7,01 (m 1.H, 7,21-7,39 (m 6H), 7,49-7,52 (m 1H); M

[ MCF30001" : 441 In yet another aspect of the present invention, there is
provi ded a pharmaceutical c conpositign conprising a conpoun@za’sm‘él@f)ﬁﬁed
above in adm xture with a pharmceuti tal | y acceptable carrier or diluent.
20 Al'so included within the scope of the present invention are

phar maceHlt adn conposi tions which. conprise, as the active ingredient, at
| east one tﬂ? {C)|Idl ne derivative of general formula (1) or (Il) in

- association with a phar maceuti cal Iy acceptabl e carrier or diluent.

PreferablLy the conpgsition plnaf m for..oral .

adm ni st#g?'rgﬁ 258%the ﬁharhﬁ F% Aly acceﬁ'lthaBF ‘3‘34958?59'6'?'086?'&@ms

whi ch arﬂmﬁtuﬁdamﬁdnkbwh@) aeidmebaepﬂpmma]cmtan@;r’rnmuuisacétotef ormthe

corrpoit' n_of S|nv n nd.the ctual :

ol (e QU T o aPerdfiophar Pt enBlly néefBie g8 re-

adni ni stblaytdldﬁﬂ202f]octtlﬁe(mﬂrm@1 Wérendissohvednp dsmitaf angSOf Toithis slon:mmt?lﬁongar e

pref_erab adat ra m ni strati Oths ca

ormos: O FBPolr gl HeainPerPae | SRty pax e FoPH SroPRR s oam) m
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~all contgining: e ar re _conpoun ention atlons
may be ge? E}%nﬂeoéHoﬁgﬂ” Pf?%’n% 2 C%"‘jﬁoé“"ar % er?g %3)5{: %gﬁé .

- di | ugnt sbuffer. cTherragadﬁen tms:emire wat hpplEdeipdnataomigeodnd Washeanipetsiiti amd dfncl ude

35 thos nd solid dilugn iGh h th a tive

i ngredl 2‘%@%’ %@de?rhé]ré'"?/ﬁ Wes%ﬁ' {31(“'\33 ((C)I_rl ar\'/ngﬁﬁog&ag gr?}t{gr&nq rnaae 1Y ed. :

Tabl et s Tre fammedioat edritativk etvas nelytedc eftiehi arit bly (fbfm a'VlnTﬁet swletior0.id ng -and .
500 nyg, om 0.5 to 200 K

i ngredi ent? %\%g'%'%@a{ anrﬂhls Sor%t'og Iqsson%tr%%,edzvgﬁfgﬁﬁﬂ% %383’3#.4 ?%E/g}/ﬁ ﬂe)()OOg,‘

preferamltgare‘drm&.@apbmtcﬁ:()(m cgyoéssactl ve.i ngredl ent. In human therapy the .-
dose of the nd of n rmJIa Q nthe -

_desiYed effect Sr’fbe ‘éit?’ﬁa 1?3“9 gﬁ} )t?fg'é? rene ')é%u[—lt &Mo%eﬁsmgbegggﬁd;& f o

bet ween 3H)51/78 @ndsH30Q 8082 per(nday)as, Ot)abﬂens 75!)a31,63 X6, gHN4l 888, g—lper day
as i nhal co o} nd i {

" -phar maceﬁt? 931 ﬁgb%@sﬁg‘t ?%%?ﬁégﬁgg ?‘"ﬁ'g %}Q?ﬁ ﬂge) u@é R}I bg&%@: WI th a
-32 agoni#tl, steroid, antiallergic drug - -

- 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 llrwentlon 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 mventlon are well-
-~ known per se and the actual exc:plents used depend inter alia on the intended method
- of admlnlstratlon of the composrtlon _ . |
" 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. '



and/ or .phosphodi esterase |V inhibitor, for sinultaneous, separ ate or

sequential use in the treatnment of a respiratory di sease.

Phar macol ogi cal Action The follow ng exanpl es denonstrate th@ze’%B%?P%t
phar macol ogi cal activities of the conpounds of the present invention. The
results on human muscarinic receptor 15 binding and in the test on
bronchospasmin guinea pig, were, ohtgjned as described below Human
muscarini ¢ receptor studies. 20. The binding of rH)-NVM5 to hunman muscarinic
receptors perfor med according to Wael broek et at (1990), Mot.

Phar macol . dilggnts yrrich mgy é?slse@rrethequemaradoMf tad c&ﬁé‘osmd\@ﬁi’ﬂﬂ@d@e
prenar&m@n ufdg}mg, ry-K1L cells (CHO
expresm{t}g '?he enesle%lmert't %]en%%ec%u gg‘?ﬁ‘?é §Eee5'9 ntyfegethgised. 25
For det8 nF?la‘t'ﬁ"@n%fﬂaV@smgrr@mﬁané gesérpdr dtblets ondiie- @gme@g@@; inflayDPBS t 0
a fi nalooﬁmﬁemg,r@ht r Y e nenbrane
suspensi on wasi ncuéggpg{&”%%t(ﬁgtnﬁeawﬂorog@ B/'Befgrgg nfgmi’ 8 802 A9 2k t er

i ncubation the nenbrane fraction was separat ed by filtration and the -bound
radi oactivity deter m ned. Non specific binding was determ ned by addition
of 10'" Matropine. At |least six 30 concentrations were assayed in
duplicate to generate individual displacenent curves. Qur results (Table
1) show that the compounds of the present invention-have high affinities
for nmuscarinic MB receptors, preferably human nuscarinic receptors. 35 19
22 June 2005 TABLE 1 EXAMPLE No BI NDI NG TO RECPTOR M (I CS nM

Atropine 3.2 Ipratropium3.0 1 5.0 5 11.1 6 18.0 31 8.0




32 8.0 588.0 79 14.0 82 4.5 909.2 916.8 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 conpounds of- the
i nvention have an 1Cs (nML value for Mjgreceptors of |ess tRaduds2005
preferably | ess than 25, 20 or 15, nore preferably |ess than 10. Test on
bronchospasm i n gui nea pig The studies were, perforned.according to H.

Konzett angttie irgteidrel THelPABant cdiipdditRs rkdPeoritdih hetwud TRE ahd 11080 ug71- 74.

Aqueous sol utions of the agents to be tested were nebulized and. inhaled
by anaest Hé¢fembly Femti0 et &W rapkagiverivaregiegs It bumantheraay heydosemidheni al
response tomddlh@¥eagitta dGfiud A1) 1IPGNTARENP Bt Bside LREN hRdurARhe_and

after drug adm ni st nges in pu m)nar% resi stance at several .

ti me-poi ntisajipe®, asyll éesss drageperatie hetveenihhingg eneo 308 Mmdbpendavspiaiets 15 The

conpounds - £55Nlg 4 ' .onchodi | ator activity with

hi gh pgtenagy "?H@Ja*“ on gﬁ%ﬁ??%ﬁ%@?%ﬂ% romthe above descri bed

resul ts one of Thedeerapoungkidf| thenprebentainverdian, oeguhiarmacautidalr strapabistioas - t he

conpounds ] sent i nvent excel | : L miscar i 2 June:

2005 act ion ey BERE by ke ReBB ity B pBBlAL e BB g™ 1

whi ch t he ami&xc phosphodies@raseclyphiibitars far srhilEateds, sepaiatelongequestial st om y

~di seases- gy ; ' ryuctiye pul nonary disease, bronchitis, _
ast hrma, b?ﬁgﬁﬁﬂg\egEé/fgé;'lre(rggﬁ%ﬁyvﬁﬁefsénd rhinitis; urinary diseases such as

uri narly ‘incontinence, pollakiuria, neurogenic bladder, nocturnal

_ Pharmacological Action

_ ~ The following examples demonsirate the excellent pharmacological actiﬁtiés,o‘f‘ K
- the compounds of the présent invention. The results on human _rnusc"arinit: receptor_'
15" binding and in the test on bronchospasm in guinea pig, were ob?aine_d as described

_below.

Human muscarinic receptor studies. '

20 The binding of [*H}-NMS to human muscarinic receptors wa$ performed
N ~ according” to Waelbroek et al (1990), Mol. Pﬁarmaco!., 38: 267-273. Assays 'were' '
" carried out at 25°C.. Membrané prepa‘ratid_ns from stably trahs’fected chinese hamster '
ovary-K1 _cel!s"(CHO) exbressing--the genes for the human muscarinic M3 receptors
- were used. B S } ) o
25 - For determination of 1Cs, membrane preparations were suspe’h"ded_ip‘ DPBS to
- _ a final concentration of 89 pg[ml for the M3 subtype. The membrane 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
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The "dr'esent irvention further provides the use of

pharmaceutical |y acceptabl e

conposi tijon, Camprising a conﬁ&und of tgrmula 20 (1) or (Il) for the
manuf act Ure—of zg HE(JILd.IIb‘IIL | @ LIIU trgatment of respiratory, urinary or
gast r oi ntfesti+-nagk—e-segs the—gqonmpounds of forrmula (1) or (11) and
phar maceytical rnnnnqutunns c%gnr|5|na a conpound of formula (1) or (II)
can be uded in’8 methdd of trdafing re<p|ratory urinary or
‘gastrointiesti n& di seqse, whi ok met hod qonpri ses: adni ni stering 25 to a
~ human or anlnabopatler{ N Nesgy o "Suth treatrment an effective anount of - a.
conmpound fof—foggota—(i)—or—{tiggor—a—phar naceut i cal conposition .conprising
a conpore—eft—torm-a—{1)—er—L '\ Furtther, the-conpounds of fornula (1)

hlgh potency and a long duration of action.

~and_ pharr ceutital QOWnnqut|oﬂ conpri<ing a conpound of formula (1) can
be used i _ I 1%8r dr 30 effective in the treatnment of
“these di geases'?®®For exanpl e wi%h 02 agomi.sts, steroids, antiallergic drugs,
phosphodilestert$e |V jnhibitorso and/ or leukotriene D4 (LTD4) inhibitors,
-for. si Itaneﬂus separate Oﬂ7§§ﬁU§ﬁTTa| use in the treatnent of a.
‘respiratgry —djzgeaseThepresgpt—nvention therefore further provides a
- conbiznat ker-praguet—-35 ﬂnn“”ézrg}éJ}-$ conpound. accordlng to t he-
i nventi op._and 22 ]un= 2005 e
A 156 18
5 ~ Preferred compounds of the invention have an 1Cs (nM) value 'fof M3 receptors
~ of less than 35, pfeferably less than 25, 20 or 15, more preferably less than 10. -
S Test on bronchospasm 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. by 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-

From the above described results one of ordinary skill in the art can réadily

‘understand that the compounds of the present invention have excellent antimuscarinic




- 21 (ii) another corrpound effective in the treament of a respi ratory, _

urol ogical or gastrointestinal disease or disorder for sinultaneous,

separate or sequential use. The conpound (ii) which is ef f ec22vVENg R0@he

treanent of a respiratory, urological 5 or gastrointestinal disease or

di sorder may be a 132 agonist, steroid, antiallergic drug, -

phosphodi estietya$48)lavdithis biet wesefia it/ tos trbatmkfott fof eliveas¥s nLWHEh thenhagarhist when
uen

the “prod r..sinul neo use t he.

t reat nent Lﬁ@% réC%P g o7 11ap'isp E“é‘ét‘@ 8ryn§f“? fucﬁ't‘?@ %Wﬂ%ﬁ’ﬁﬁtr L(‘??'l"‘/’ may -

be a 132 aybmrety dseesealmtoncaﬂﬁsl, atsthetaglmor@b‘mnj hypendéctwatplaodphmiﬁhe'&ﬁrﬁrﬁse Y

i nhi bitor Y@?g t he .product is fog si mul t@eggous arate d%o or enti.-_al

use in the At Fent 25 Ve SOPIDS- 4P ?ﬂe@‘ésehlf’ ‘Hvé’ﬁ? WI N

be fur Bherenutelstsstmstatdd Htaddehe:ystospasm agd ectaomit egstttﬁhgast@mhﬂsdtse’ﬂsﬁs 9' ven
nd ar e~not limtin

Bram! o 1 HEhSS ITRRIHR T e PRt cellit; Sypiais: 3MSPoat: UoTTRIGH Gagi or
The titl e canippasndandisordgnistdues ias edgalydadubeagsinus ratisai=a . FothaiipRl, theof t he
| f ! naI St e%or@ppuﬁnd%sﬁ(%&heng@s?m 'TYﬁ”'f'éWre %%g?%%tpeﬁ)ea&'!?rgo gesggatpryhg?s%ses 4 (m
10—|) I\/S sitilds &8dnic 20strxAing peindnary disease, chronic bronchltrs asthma, and rhinitis; '
3 SR AR B AR B e Mg o R R, Ao o
The vyi el dpoﬂaktriuaafmmbg@ﬁ:ﬁb[ad@é WESUrRE! eiliresiSAddstdle DINBISDMAGS (RN afd -
% gj 1,90 llr%t?c cis%% agd gﬁ%nte mlé%d:seﬁseil%-cn ag %é a'-'?lestadvﬁiﬁ? gm% nsqag%é X
™M CFBOOO]:OIttls 2bd diviextiuize 3
(2.2 2] oct anb, 1Y Ip??‘s&ﬁfsg%‘a% ik Srié.vﬁ%“%sﬁ% b Sk REaT By ©
“accor dj ngplnatmaeeahtmﬁilyjacéamb]e ebrdp@“ tldhf@nﬁpr!sa'lg sfcempound/\/anolrﬁulﬁql)%%l) M5
[M CFBCQW use In a me%h c? of] trea%ment of the hurr;%n or an:mal body by therapy, in partacuiar '
 for the treatment of respiratory, urinary or gastro:ntestlnal disease. -
The present mventnon further prov:des the- use of a compound of formula {Iyor .
_ (I} or a pharmaceutically acceptable- cornposutlon comprising- a compound 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 composrtton compnsmg a
. compound of formula (1) or (il).. S | '
Further, the compounds of formula (1) and pharmaceutical compos:tlons
' cornpr;smg a compound of form_ula (1) can be used in combination w:th 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 oo ... inhibitors, for. sumultaneous separate or sequennai use.in the treatment of a resp:ratory . e
- - disease. _ . o
| The present mventlon therefore further provades a comblnat:on product |
35 comprising . ' ;.
' 0] a compound according fo the--invention; and



3-(R ( Benzyl phenyl car barmyl oxy) - 1- (3 phenoxypropyl ) 1- azoni abi cycl o
[2.2.2]octane; trifluoroacetate The title conpound was synt hesi sed
according to nethod d. The yield of the final step 5 was 212Agune2608 'H
NVR (DMBO-d6) : S 1,56-1,91 (m 4H), 2,11-2,20,(m 3H), 3,12. (m 1 H),
.3,34-3,51 (m 6H), 3,86 (m 1 H, 4,06 (m 2H, 4,93 (s, 2H), 5,02 (m 1

, 6,97 (m 3h), Enéfer cdlpduid Fdlive MotleMr&rddADd a: redifatodyX araw. 10
. 3- (R (Benzyl phenyl car bar noyl oxy) - 1- ( 3- pheny| ai | yl ) - 1- azoni abi cycl o] 2. 2. 2] oc :
tane;- bromni de The PfE?%’%ﬁ%’Bﬁrﬂﬁ%@ o5 JisOFeS| sed according to met hod c.

The yield of tktﬁ‘sfhﬁl%ne&&@%eparafé@ﬁsga@eﬁfﬁ!use70% H NWVR (DVMBO-d6) :5 = =
1,55-1,9-2 (rn 2 3,34-3,50 (m 5H), 3,90

(m 1H), 4,1 (FH”-e fowpouad (v& w(f@h% efﬁsctws 't(ashe( freanpeqt of @ @spifatpry grological

6, 85- 6% ggo( @a%f(é‘ﬂtesﬂna?@rs@a@or( Hfhorﬂigﬁ‘%aﬂbégﬂ 2B bnitMNstetbil; Mﬁleﬁlyl"g%r ]irug,
-rrpAl | Yh3- (R?@%ﬁﬂvﬁwm@yi\éawwmﬁndw)lemktﬁﬂw &4 D9 antagig Vs theo

bromi de Theyduict .g%mm@u%@p&w&%ﬂ ﬁgﬁlha'i‘ﬁggfrfjﬂhﬂgre’éf?né}:ﬁtolﬁgqegpir TA@ yietd
of the final ste HNVR ( DVBO- d6) U " 4n),
2,20 (s, dispases g'éﬁr(laﬁve*ym)e comp,wn@ (Mrnzwe apy aganistosteraih anpliegiy drug 92 (s N

[2:\'4') N >, O3nd/Bt p%@_?hoélegt%refs@ Ivahﬁlbitor%f% R prddddtis fordHnditarBold se?:%e VB
- 3- (R %‘Bén?W?ﬂ‘r’@ﬁ%'é‘é?Hh%ﬂeémmff @ pespjaiaix fliseasa.) - 1- azoni abi cycl o -
-[2.2.2]octane; trifluoroacetate The title compound. was synthesised o
according to nethod d. The yield of the, final step 30 - was .12 , 19%
MS [ M CF300] hegg@sep_&@mt@n vgll be further illustrated by the followmg examples. The -

-3-(R) (Bengyrih syx.le?gr bA tltfesmnus%rat.&%ﬁ@m 2t6-ANAD bb%’@hé?tﬁ.@doc{gzlm%ta@d octane;

trifluoroacetate e .conpound-was synt-hesi sed acco to -met hod
' d The yield of the final step was 17 ng, 26%'H, NI\/R(DIVISOdG) '8 1,24 -

- (m 65, gxmppa £9 (m 4H) 2, 20 (s,1H), 23 22 June 2005 .
| 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%. 1H NMR (CDCIS) 3 1,3-1,7 {m, 4H) 1,8 (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 S
20 . ‘
: ‘ Example 2 o
-(R)(Benzylphenylcarbamoy]oxy) 1—methyl-1 -azomab:cyclo[z 2 2]octane,
" trifluoroacetate - o : ' .
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. : ,




2,78 (m1 H, 323332(m4H), 350(rn lH) 376(m lH) 492(5-
~2H), 5,06 (m 1 H), 7,20-7,38 (m10H); M [M CF3000]"': 379. Exarrple 5
3- (R) (Benzyl phenyl car banoyl oxy) - 1- pr opyh- 1- azoni abi cycl o[ 2. 2. ?]JHB?Q%E’
trifluoroacetate The title conmpound was synt heS| sed according to nethod d.
The yield of the final step was 16 ng , 25% 'H NMWR (DIVBOdG) 50,88

(m 3H),_ Exdmpid468 (m 4H), 1,89 (m 2H), 2,18 (s, 1H), 2,99-3,14 (m
3 3,26-3 4 : 01 10 1 ,
7H)20 7,37 %@?ﬁ(m' hg)s mmwefw@vehemm@lhbazomabwycfm i

- 3- (R)(Benz[zlzm]ga&hga{m@@pyg&@ﬁ 1- (3-cyanopropyl)-1-azon iabicyclo[2.2.2]
oct ane; fluoroacetate 15 The title conpound was nt hesi- sed accor di ng -0

nmet hod d é"ﬁlcé’mﬂ’OH‘Fd yv%syntﬁgwsgq%cﬁ:or%tol@e d d1 yielgof bﬁ?B@)dG) 8
1, 67-2507 ] 0 2 3g 1. 48(m'
Gip 25018 (a{?}szﬁld) 26% f(iswzm%ﬂfﬁnso%‘? 81&5@- bﬁ(m 4 ;zgm ZJZU)(m %H?} 382 7

- VB. [Mcpgdm]lH) M@%B SQQmEﬁldhﬁa@m 1H), 406 (m 2H) 493 (s 2H) 502 (m 1H) 6,97-

3-(R) (Ben n 5@(1;@ Iy t hyl - 1-azoni abi cycl o[ 2. 2.2]
oct ane; tr@ﬁ!* Fﬁgrgggg{ ate ¥@tM§1@ﬁ§Iﬁ%§bﬁgxﬂg synt hesi sed accordi ng to

"~ nethod 'd. The vyi eId_of the final step . was 9 ng, 14% NS [ M CF3000]': 391.

?(%?gpl%é& ey I ) 1- (2 th 1 | abi | [222]

- en en anmoyl oxy et hoxye - 1- azonl ahi cycl o

oct an yﬁ&iﬂ’é ay amameylexg- k@nﬁ'&mﬁa 'ﬂé'gwg@&z av\?ll?ﬁtm%g to
met hod d. b'FBmd@eld of . the final step - 30 was 22ng, 32% - 'H NWVR .

DVSO- d6 ‘1, 58- 3,12-3,15
Em 1H), . ) Tﬁlg té ggm&aﬁyncgw&s sgntbgsuie;ﬂ ogggmggtognelﬁﬂ% 1q*|)('l%e¢n@q ot g\e fm steg 02 .
e was-220-mf 7B HT NRR HMSoldY) - 49851 8 (Ve 30801, "#H93, 1@&%”1)' e 13

3 ( R) ( Beni‘{j'l) phedg 1904 b &bya. - 1H), 4. 1ML 41930y R Bl 3Py . é’ﬂbr@h‘@dm}ycl 0
[ 2. 2. 3} octipies, 84 -6idol adomﬁeieé@fr%g% 2‘1%H3U71§92%q5(m 2H;MS” [M Br] 453; mp : ,
. 129 °C..

N Example 6 _ - : ,
1-Allyl-3 (R)(benzylphenylcarbamoyloxy} 1-azomab:cyclo{2 2. 2}octane, N e -
20 _ bromide : o . ‘ S

The tltle-compound was synthesised accordihg to'meth‘od ¢. The yield of the ﬁna‘! step
~ was 230 mg , 85%. 'H- NMR (DMSO-de): 5-1,58-1,91 (m, 4H), 2,20'(s, 1H), 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)
. 5,98 (m 1H) 7,20-7,38 (m, 1OH) MS [M- Br] 377, -mp : 70 °C.
25
o Example 7 : )
-(R)(Benzylphenylcarbamoyloxy)-1 -(2-hydroxyethyl)-1 -azomablcyclo ) '
[2.2.2Joctane; trifluoroacetate : ' '
. " The title compound was synthesised accordlng to method d. The yneld of the final step
30 “was 12mg., 19%. MS [M-CFsCOOJ": 361 |

. e EXQMAPI® B e e
-(R)(Benzylphenylcarbamoyloxy)-‘l -lsopropyl 1-azon|ab|cyclo[2 2. 2]octane,
7 trifluoroacetate ‘ ' ' -
35 The title compound was synthesised according tb method d. The yield of the final step
' was 17 mg , 26%. 'H- NMR (DMSO-de): 8 1,24 (m, 6H), 1',6'4-1,89 {m, 4H), 2,20 (s,1H),




The title conmpound was synt hesi sed according to nethod d. The yield of the
final step was 14 ng , 18% 'H NWR (DMSO-d6) : 5 1,19 (m 3H), 1,50-1,67
(m 4H), 1,85-1,88 (in, 2H), 2,1.8 (spiH), 2,38 (m 2H), 3, 88Jung 2045
3,16-3,42 (m 8H), 3,82 (m 1H), 4 06 (m 2H), 4,92 (s, 2H), 5,02 (m 1H),
7,19-7,37 (m 10OH); Ms [ M CF3000]':- 465. 5. Exarrple 14

3- ER)(BG?ZMaOmemM] @aqéa?apxhwm) ﬁsdénmrﬁﬂsgbwmyhm 1¢tﬁ2Wl%21 Wsl(mg?i-ijz t2]
octane; tr. a ound was synthesi sed according to
met hod d. fé? J’@E‘Zﬂ" %%‘3 M“’f P%e#é’@l eg{g)lo was 14 ng , 18% 'H NWVR -

- (DVMBO-d6) :5 1,57-1,65 (m 6H), 1,88 (m 2H), 2,18 (s, 1H); 2,63 (m 2H),
3 00 (m éi';@?rrﬁe 8- 342 (m 6H), 3 79- 3, 86 (m 1|—|) 4,94 (s, 2H), 5,00 (.m
_ m 15H); MS [M CF3000)': 469. Exanple 15 15 :
: 3 (R)(Benﬂyﬂmﬁmnyylpaebﬂnmﬂaamy)ewnﬁp@yﬂ-ammpbmyolq[; Lrpgthhe;l- azoni abi cyc

lo [2.2. %% l(l:tanetErlquoroacetate The title conmpound was synthesised |
accordi ng ?T[é’f'ﬁ%a d. The yield of the final-step was 21 ng , 25% "H
NVR, ( DMBOTS }itle Eorinp&'ﬁ?dlwﬁsls;(rmwsﬁd)j acgordilgdo ﬁﬁbtl(ucm 3)The Jicld of hefinal s}t&p

©3,28-3,50 (m_.6.H 8 4,02 ( H) 9 .
H),, , 6: .95 667“322?§ %HW%(@SPQ n‘?é%%‘ly' 3%1 %&}gdﬂb]‘m) kg% Exarrpl e
.~3 (R (B 2HI 2,18 (s, 1H), 2,99-3,14 (m, 3H), 3,26-3,40 (m, 4H), 3?5)3 (T‘!H) 492t()s 2H)|5([)12 5 2]'
: en mo OXYpropy azoni abi cycl o

oct anél rz(% f@o?@?ﬁpﬁ% &8 éﬁ%ﬁ\‘gﬁ g&g) né%gnd was synt hesi sed according -
to rrethodd The yield of the final step. was 12 ng., 18% 'H - NWR -
( BMSO- d6) ]fl)401 88 (m 6H), 218(s 1H), 309(m 1H), 3,23-3,49 (m.
-8H), 3,85 mp 4,84 (mOH), 4,92 (s, 2H), 5,02 (m 1H),.7,19- _
. 7,37(m 103—(8)(Behﬁrlpmmaﬂmhoyks@$1-(3&y5uammpgl)mazon.ab.cyclo[z22]

- 1-(4- Acet t enzyl phenyl car banoyl oxy) - 1- azoni abi cycl 0[2 2:2] -
“oct ane; tgr |aP’#U%lrfg5]§g%{ e%h'('et%The title-conpound was synthesi sed according.to

nmet hods d. Tfmeﬂeyc@hpbwid waesyfrithealsed taepording o Shettipd d1 T viekd- oNWR fip DB d5)

5 oa (g Moo . B Rade I3t a 2o Fon iy, e € ﬁrﬁ,%%g 02 (1
2H), 4, 92(r(1,9H 23{»7 (r, O, 3, D23, @m(m;LBM) 3zaﬂ9ﬂiﬁa74 92 igs, 2HYOE(0] (MSﬂ[I)I\/ﬁ’ 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 . ‘ :
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; trifluoroacetate - ’ -
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 CR
' 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), 5,02
L (m, 1) 7,20-7,37 (m 10H) MS [M -CF{COO]': 409. |

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




CF3000J+- 451. 25 22 June 2005 Exarrpl e 18 . ,
3- (R) (Benzyl phenyl car banoyl oxy) - 1- (4- oxo- 4- t hi ophen- 2-yl butyl% 1-azoni abl cy
clo [2.2.2)octane; .trifluoroacetate 54The title conpound wé QFWZGK&S| sed
according to nethod d. The yield of the final step was 16 ng, 19%'H NWR
(DVSO-d6) :5 1,55-1,69 (m 2H), 1,87-2,05 (m 4H), 2,19 (s, 1H), 3,09 (m
- 3H), 3,22 Thra tltﬁ-bompa)uaﬂﬂh&s%nﬂﬁblséd'l}accoﬁdaﬂ@tdﬂh@thoﬂ:lH)i THe ﬁéld(cs th&ﬁﬁal séSOZ

(E;naml)l ZD 1gwas i i mg 8(°m W) MH??(DMSO-da) 61, (4 (m, ?tlQi) 1,50- { 'f\i/tf (m, 4H) 1 85-1,88

3- (R (Benzy, mﬂnzhqu bﬁgmz/é@w) zrly Eaf'bg((%r m}jBOP@l@BQQWEHP@QZ’Hw {rpaqp-a
bircycl of 2. é%zz]w?ct ane; conpound_was sgnt hesi ;ed
accor di ng thad (& ZHTH%O%/K@J H'l)o? 19?7@3-4 Wra’!o"gt M NS 262y 465.2106

"NMR (DMSO-d6):6 1,57-1,68 (m 2H), 1,90 (m-2H), 2,08-2,19 15(m 3H),
311(m ‘a’“"&BSSO(m 6H), 3,88 (m 1 H), 3,97 (m 214), 4,93 (s,
5. 02 6,33-6,40 (m 3H), 7,04.(m 1H), 7,20-7,38 (m 10H), 9,5

C]-l) I\B(R)%Berﬁi&i}%}ylcarﬁﬁﬁoyl&ﬂ@t@pﬁ&ﬁﬂutﬂ) 1-azoniabicyclo[2.2.2]

(S |
3-(R)(Ben hen r ony) 1- heptyl - 1- azoni abi cycl o] 2. 2. 2] oct ane;
trifl uoroa%cég'é"f eY'Fﬁ‘E’ ??‘f"’l% €conmpound was synt hesi sed according to nethod d.
T

i
e yi el d Tife titlkecompoahd Mae RBynthediBsd ddtoming toXdsthod Hi. THERi€IBDMB®Ofal steﬁ) 0, 88

.
h

05 m o e b T %@a@%@m Ay 145 9. BHY. 1% 2y 2ot
, 5,01 (m -1H) 2,68, @O 2H 33 o0 1) 3, 1IB’EMMr§FéQPOJ 79-3%885(m, Bl g @1

1 (2=Benzy et hyl enz Iphen Icar banpyl oxy) - 1- azoni abi cycl OEZ 2. 2]
oct ane; , rgr‘%?/‘{!ro %é?aé%-)é@ -t Qﬁfﬁjnd‘%s synt he5| sed according

to nethod d. The yield of the final -step. was 20 ng , 25% 'H NWR .

(DIVBOd6) ?‘"é 94-1,94 (m 4H), 2,20 (s, 1H), "3,17 (m  1H), 3, 28- 3, 55. (m_ -
§"(‘m B)° 9.92-3,99 (m. 1H), 4,53 (s, 2H), 4,91.(s. 2H),- 5,02

(m 1H|)S “B- (ﬁkan&le(mnyﬂ:EHbamwo{(MﬁBS(@Cﬂﬂoropnédoxy)pro%@i]mazhumnaﬁk% o

' Exarrpl € 2%22 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.

‘ 73() _ .Example 17 ‘
U -(4-Acetoxybutyi)—3-(R)(benzylphenylcarbamoyloxy) 1-azomab1cyci0[2 2.2]
.. octane; tnfluoroacetate : N . e 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), 501-5 02 (m, 1H), 7,19-7,37. (m, 10H); MS [M-
- CF,COOJ": 451. -



:Benzyl - (4-f1 uorophenyl ) carbami ¢ acid 1-azabicyclo[2.2.2]oct-3-(Ryl ester
The title conpound was synt hesi sed according to nethod a. The yield of the
final step 5 was 1110 ng , 13% 'H NeR (DVBO d6) :8 1, 16- 1233upg200f)
1,81 (s, 1H), 2,42- 2,57 (m 5H), 2,99-3,07 (m 1H), 4,63 (m 1H), 4,84 (s,
2H), 7,10-7,32,(m 9H); M5 [M+l] : 355. Exanple 23 10 .

1-All YI-3-(R) [ benzYl - (4-fl.uoroPhenYl ) car banoYl 0xY] - 1- azoni abi cYycl o[ 2. 2. 2] 0
ct ane; trf_ﬁ] cet ate The title conmpound was synthesised accordi ng .to

- met hod d nl'l%g/ d of the final step was 10 ng, 23% MsS [ M CF3000] :.395.
15 Exanpl. e3- (B)(Benzylphenylcarbamoyloxy) -1-{4~0x0~4-thiophen-2-ylbutyl)- 1-azomablcyclo

3-(R| Ben or, I bamoyl oxy] - 1- ( 3- phenyl propyl ) - 1- azoni abi cyc
lo [2.2. ? ?t(}é%%hgt rtﬂqﬁ':?ﬁ%%gé%e ate The title conpound was synthesised -
accor disng The titketdeogodnd Wae syntbbslsef ad;doedlrﬁg tmahettmépd Theesyidld ofithe, fir2b8tep VB

oy s 15 Bia, ot B R TOWSEEY R0 gl Fa SR oBl fP o y dtheRied
aK/%org:Vggo (sé gm)eta,lmedrrasmgezzz yinebid), gf2she6 (imnak), 3,80 (mWas), gg@% in%% 5b3g%1 H
2, 25, (5. 31 Hb a5 i Bon ey MR M Cdok s 1ty 4obs (6

2H) 712734(m 9H) ; I\/IS[I\/H] 351. Exanple 26 1-Allyl-3-(R
(benzyl- PE,Q $r banoyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct ane;  30.. .
trifl uoroacet te he title conpound was synt hesi sed accordi ng to met hod -

d. . The vyi- ék(&)&ﬁenzhl@hénmartalwlomg-g By drot@shenluBylpvogyip0@abhia 391.
Exarrpl e 2y .
3- (R)(Benzy {? ZF%JPE?P tnﬂ oroasetite(s phenyl propyl ) - 1- azoni abi cycl 0[2 2. 2] '
oct ane; the Itltl© co@petrat wa t‘z’yrﬁlﬂesimdeatzomiﬁlg Dheethod | @ Thenid od thedmal step

ggg}; hesi 5@{1 é&g&:zq% EQGW%% o' Y5 e m! B8), 1 SPm S35P 2, 0‘@’8251&3 9.
~ " {(m, 3H), 3,11 (m 1H), 3,26-3,50 (m, 6H), 3,88 (m, 1H), 3,97 (m, 2H), 4,93 (s, 2H), 5,02
(m, 1H), 6,33-6,40 (m, 3H), 7,04. (m.1H), 7.20-7.38 (m, 10H), 95 (s, OH);  MS -
- CF4COOY': 487. . |

R Example 20 - 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-de) : 0,88 (m, 3H), 1,28 (m 8H), 1,62 (m, 4H),
S 185—1 88 (m, 2H) 2,18 (s, 1H), 3,02 (m, 1H) 3,15 (m, 2H), 3,26-3,40 (rn 4H) 383 (m,
25 1H), 492 (s, 2H), 501 (m 1H), 7,20-7, 37 {m, 10H); MS [M CFacOO] 435

Example 21 ' . ,
142- 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);_ U
5,02 (m. 1H).7, 18-7,40 (m 15H); MS [M-CF,COOJ": 471. g




Exarrpl e 28 5
- 3- (R)(Benzyl phenyl car banoyl oxy) 1- [2 (2- met hoxyet hoxy) et hyl ] - 1-

azoni abi cycl o[ 2. 2. 2] octane; brom de Thestitle conmpound was s%ﬂhﬁ@i%d
according to nethod c. The yield of the final step was 390 ng , 84% 'H
NVR (DMSO-d6) : 6 1,55-1,75 (m 2 H), 1,88..(m 2H), 2,17 (s, 1 H), 3,14
(m 1 H, 3,22 (s, 3H), 3,29-3,55 (m | OH), 3,78 (m. 2H), 390(m 1H,"
4,89 (s, %gm%@zzd' 9 (m 1H), 717735(m 10H); M5 [MBr]': 439.
Exanpl e 25
3-(R( BenB,ehpwe(ﬂyﬂmoﬁﬂmmry)lcavt;a)mﬂ:-qnitbhatat;ibydlema]o@bﬂe(ﬁa:quszerz 2] oct ane;

i ova ot e i KahbB BRI SEe A0S SRR RREY BhEEs T Maien 75
- (m 2Hy, iu,a9011(1mm@H)13°/02 R MR (DMO-daogzm@ma szzH)m &0, &’rrgs,?hH)),, 2223_1 3, Ngl
(L Rtk By Phe-or B, 2 4@6 i, Ot s & ey, 7,427 5230, O, ) )

3- (R ( Benmy+ghesyl car banoyl oxy) - 1-( 3- t hi ophen- 2-yt propyl ) - 1- azoni abi cyclo
[2.2.2] octane; brom de The title conpound was synt hesi sed according to
method c¢. The yield of the final step was 970 ng, 82% 'H- NWVR (DVSO d6)
: 81, 55- 1, €Rakple 23) , 185204(m4H) 2,18 25 (s, 1H), 2,83 (m 2H),

,3 01 %5”9 g%wlwﬁgt(ﬁ{bgh;ﬁ-(sgu?go%h l)g%b(agﬂojyiﬁ% cazon a%,;fyc%%%o ngt'
_Exarrp e ﬂnﬂuoroacetate o
30 bot ande HRoMDRS B SSRGS Evﬂ%'eg. TSR th?ﬁga'f%e%t hod

c. The yi whel10tng hesst. med (Niorpcoegs 3880 ng, 79% 'H NMR (DVBO-d6).: 5
"1, 55- 1,69 {m 2H, 1,85-2,00 (m 4H) 2,18 (s; 1H), 2,59 (m. 2H), 3,.04 (m
1H) 323344(m6H) 385(m 1H) 4,92 (s, 2H), 5,02 (m"1H), ,
7,18 7; 36Ekample5d4) : ); M [MBr]' 455; nmp 101 C. 35 28 22 June 2005 -
Exanpl e 32 (A .
3- (R)(Benzﬁﬁ s ﬂB%ﬁd’yﬁe“XQfa’faf’E’Y'%"JA x‘§’ '1?“?’5”’8"%3 3n€|'z§ .‘aé’fl%‘i Tz.‘z;z] N
oct ane; b2oh2lbetane; trifluoroacetate
' The tltie compound was synthesxsed accordmg to method d The yneld of the f nal step

was 13 mg , 25%. MS [M-CF,COOQT"™: 4?3

20 : :
_-Example 25 _ : _
- 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) 5 1,18-1,30 (m 2H), 1,45~ 1, ,55 (m, 2H),

. 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




The title conmpound was synt hesi sed .according to nethod c¢c. The yield of the
final step 5 was 360 ng , 67% 'H NWR (DVBO-d6) : 8 1,5-1,73 (m 2H),-
1,89 (m 2H), 2,20 (s, 1 H, 3,23 (ML H, 3,46-3,72 (rn, ePPunei20 (m I
H, 4,43 (m 2H) 4,92 (s, 2H), .5,03 (m 1H), 7,01 (m 3H), 717-‘7'38(m
12H); MS [MBr]': 457; np 117 C. Exanple 33 10

3-(R)( Benzmbmh@earhgaum&muamsba[a%c&ramgmmwwmwwbﬂ théfﬁét%@bl cycl

o [2.2.2 tane trifluoroacetate The title conpound was synt hesi sed
accor di ng 38 HethotPd. MBNGRLCODF: 8% final step was 16 N, 36% VNS [ M
- CF3CQO 496. 15 Exanple 34

3- (R)(Ben%l gn%(%car banoyl oXy) 1- [ 3-(( napht hal en- 1-ylI oxy)propyl] 1-azon is
- bicyclo[2 %}D C trifluoroacetate The title conpound was synt hesi sed:

accordsng SHR)(mhhﬂdh&yIEmawcgﬂi&y@ﬂ [Izl]b-niethakyéthexy)eﬂqwm 10. W 21 Y@
3R ( Ben P RYPR 2 afs Rt promis

“3- (R) (BenZ$PHARIGYFIC RSy PIMMAS- (net-hyl phenyl ami no)propyl] 1-azoni a
bi cycl o[ 2TRe 2}l ctrapeund wad syrifasaedtaatedihhao Trrndtfh@?l eoMheyil vethe Sialtdigsi sed

-'?(ﬁfogggg@}aggggt o0 db TSRS 'S 1 583 7% 1f 2 385 5 Y 7 G370 M
fz( 2R) (2 Benzp) F?Shﬁﬁ% e![anbgmzxé ;mr?)s %%hgqhenmhw Fea 2 JOB)QO)(ml‘lfiﬁngi&h cyclo
ocC acetat e nmpoun was Ssyn esl| se ;
accorél%’ ngtzgg ﬂ%’[d;?bd"g Qfﬂg%@?d%{ﬁ p'%eﬁ"{*éﬂal‘l%gt ep was.8 ng , 18% 'H NVR
(DIVBOdG) 8145200(m'6H), 2,17 (bs; 1.H), 3,00 (rn, 2H), 3,28-3,41.

{m 7H), g n% 4,91 (s, 2H), 4,98-(m 1la-1), 718741(m 151f)
M5 [ M crEse8 pe. 487 '35 Exanpl e 37"

3: (R)(Benzxknbemwﬁﬁém%b ]ox%ﬂébf@iﬁ@ﬂﬂd ptﬁmﬂabwcyd»[)mlz]aaﬁmbabr
cyclo[ 2.2 octane; trifluoroacetate 22 June 2005 29 The title corrpound

“was synt. hQE"Jf"g'Qﬂ according to nethod d. The yield of- the final step
15 The title compound was synthesised according to method c¢. The yield of the final step -

~was 200 mg , 65%. 'H- NMR (DMSO-d) : 8 1,55-1,75 (m, 2H), 1,90 (m, 2H), 2,19 (s,
“1H); 3,00 (in, 2H), 3,10 (m, 1H), 3,31-3,51 (m, 6H), 390(m 1H), 491 (s 2H) 504(m,
1H), 718737 (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 . o
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 (m 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‘! : PR : 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 B _
- - was 880 mg , 79%. H- NMR (DMSO-de) : B 1 55-1, 69 {m, 2H) 1,85-2,00 (m, 4H), 2 ‘18_-._-;'_"- e
(s, 1H), 259 (m, 2H), 3,04 (m, 1H), 3,23- 3,44 (m, 6H), 3,85 (m 1H),492 (s 2H) 502ff"'*‘- -
. '-(m, 1H), 7,18-7,36 (m, 15H) ); MS [M-Br]": 455; mp 101 °C. '
3s




“was 10 ng , 23% “H NWR (DVMSO-d6) : 8 1,50-2,06 (m 6H), 2,20 (bs 1H),
3,13-3,47 (m 9H), 3,89 (m 1H), 493(s 2H) 5,02 (m 1H) 7,19-7,38 (m
10H), 7,54-7,70 (m 3H), 7,98-8,00 (mpg2H); MS [M CF300Q ' 224kyme 2605
Exanpl e 38 3-(R)(Benzyl phenyl car banoyl oxy)-1-[3-(2, 4;
6-tri nmet hyl phenoxy) propyl ]-1-azonia  bicycl o[ 2. 2. 2] oct ane; ‘trifluoroacetate
The title Exammlerdd was synt hesi sed according to nethod d. The yield of the

final 1 30% 6. 20 7

2 16 (o BRI Betanovipo iR ten Ryl asoRRbicypip2. a%fo,m(s Yy
5,03 (1, odthne;Sofbinise. 2H) 7 19-7.38 (m 101-1): MB [M CF300Q : 513. -
EXx | 3

3" (R ( Bena N RPRa B NGy 5755 250PlR I MEIEn 6T B fherfngd siPabi oy c

lo [2.s2. a}a@,c:s@wmg twofol unqr ﬂnme(mgomﬁ sw@wgqn@mm a@%msm fze:efo d
according to nmeth th

al ste
[M CF3co0H): 32%@ 1@@) qg@afsépém‘l@H 4,02 (rn 1H) 423 (m 2H) 492 (s ggj 503 (m

3- (R)(Benzm)phemgfhcanpw’r@mn Lot3rasIM-Blf: 14691 ot fyd@henoxy) propyl ] - 1-.
azoni abi cycl o[ 2 2]octane; tritfluoroacetate The title conpound was :
synt hesi sed according to nethod d. The yield of the final step was 14 ng ,-
29% ' H : §>d6):6150200(m4|—|) 208220(m3H) 3,12- 25
350(m7 ;4,14 H, 4,93..(s, 2H, 5,03 (m

1H), 7,%9- #: B(ErﬁzyiP&@nylca amoyloxy- 1(%-(3lcwopnsn?mwm@dopzonlslygydExarrp| e

41 3- (R)(@znayéaaﬁ@ykﬁﬁu&%awawy) 1- [ 3- (bi phenyl - 4-yl oxy). -
propyl]-1-azoni abicyclo 30 [2.2.2]octane; trifluoroacetate The title -

“conpound Wag ’§?ﬁ9ﬁ@§P§%Wa§éhS@iP%ﬁ' acsornghisamethodhe mee)f-@d@ftheﬁ@af staal

St e ‘wa U 6 17:50-2,20 (m 7 3,14 (bs,
1H)I,O 5 28$va%36rfﬁ% 3@% Q\ASH[MI\'M%d@W:Oﬁ )4 1 (w055 4( m (g') e 5(03
(m 1H), 703708(m 2H) -- 718747(m13|—|) 761765(m 4H) MS [M

'_CFSOCX';)]S' E§4.¥-,p|é3§4 30 - 22 June 2005 Exanple 42 »i
' ' -(R)(Benzylphenylcarbamoyloxy) 1-[3-(naphthalen- 1-yloxy)propyl] 1-azon|a i
btcyclo[z 2.2joctane; tnﬂuoroacetate ‘ ' '
N The title compound was synthesased accordmg to method d The yleld of the ﬁnal step o
- . 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



3-(R( Behzyl phenyl car banoyl oxy)-1-[3-(2, 4-difl uor‘ophenoxy) propyl] - 1- azoni a

bicyclo[2.2.2] octane; trifluoroacetate The title conmpound vvas synt hesi sed
‘according to method d. The yield of thegfinal step 5 was 102Agune 2063
NVR (DMSO-d6) : 5 1,50-2,19 (m 7H), 3,10 (bs, 1H), 3,28-3,51 (m6H, 3,90
(m 1H, 4,10 (m 2H), 4,93 (s, 2H), 5,02 (m 1H, 7,02-7,09,(m 1H, 7,19-
7, ?7) E m 112!1&) tg]tlel\éﬁilrrid\zﬂunma(%g)ithes@&[?acoﬁm( @ioﬁnéﬁoﬂ 1) The yield of the final step -

3-(R) (Benz car bano 1-[3-(4-nethox enoxy.) prop l-azonia
b1yt of 2. 9E5] Ebariire [y MR RIREDUk: & 17HB2 03 TThes Do, Jelh i ABs | sed
accor di ng (hogmtbed ¢h, 1 6493 Xe ) fstsznf;I 7SIED 38 WS 180)) n’954 727%0/ H NWR
(DVBO- d6) \ Th E{ W) Tl}?l) gﬁl;; ?m3 70, ‘

n, b
(s, 3H), 3,48 Z?Pg-sﬁ%(ms?*bzt '@59@” (‘?ﬁs 74 $393 (s, 2H) 5, 02 (m 1H) 6, 85
‘15693(m 4H), 7,19-7,38 (m 10H); I\/S[M CF3000] ": 501 Exanple 44 .
3- (R)(Benzgl phen§I car banoyl oxy)-1-[3-(5, 6, 7, 8- tetrahydr onapht hal en- 2-yl oxy)r -
propyl]-1 cycl o[ 2. 2. 2] oct ane; trlfl uoroacetate 20 The title

Con " e SNSRI 0 05 Bty e glopgfitgli 1o,
(m 5H), %ng@?eﬁoetﬂ"em;'ﬂuemfee*@&% 1H), 3,28-3,50 (m "6H), 3,88 (m

11-1 3,
5 95) 5 989?]3(%?. l_t.;)%ﬁ%ou:;l_dgarés %@th@é’@ed ac'éo%g(tm'\r/*nétg%% Ocﬁ Tiﬁ%)ﬁblc? O ¢ ﬁr%rgatﬁ% e

1-[ 3- (Ben X5511418i1 3655 B (W w@p«;a)]csg @gémyﬁmmnea%)amre&@) 2 az |
.onia ... 23oC f4 t h igt .

synt hesi sgglcg@%:%%gn df% E%qu tﬂé‘b ﬁ“é’ y| g’?dﬁ]?(%hgﬂ |6néagle( EIEGRUT%B Was 12

o Do B, [§); 5006 SEEORH I e

3- (R)(Benzyl phenyl car banoyl oxy) - 1= [342 car bat noyl phen oxy) pr opyI] 1- azon |s,
bicyclo[2.2.2] octane; trifluoroacetate 35 The title conpound was :
synt hesi s&XaBt¥3%i ng to method d. The yield of the final step was 10 ny ,

. 22%" K5 N (@¥§ IpA: [§rb]a 16k -chidropRe RSk 8 (m

6H) . 3. 88WR§ Q?g nYC n‘ﬂ} ﬁlg@@c er; e aﬂbl%pyi] az§n %%T gd%
2|—|) 7, 1912 22]octane, tnfluoroacetate _

- The title compound was synthesssed according to method d. The vield of the finalstep . - o

was 14.mg , 31%; MS [M- CFscOO] 508.

| 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; trifluofoacetate
o . The title compound was synthesised accofding to method d The yield 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)?"?:
- 7,18-7,47 {m,13H), 7,61- -7,85.(m, 4H); MS [M ‘CFacOO] 547 o
35 ' | S o




22 June 2005 31 7,38 (m 10H), 7,44-7,50 (m 1H), 7,55(bs, NH2), 7,69-7,72
(dd,1H); Ms [M CF3000] 514. Exarrpl e 47 5 :
3- (R) (Benzyl phenyl car- bam)yl oxy)-1-[3-(3edi net hyl am nophenoxy)zﬁr‘BW??Qiz'l
azoni abi cycl o[ 2. 2. 2] octane; trifluoroacetate The title conpound was =
synt hesi sed according to nethod d. The yield of the final step was 12 ny,
26% MS [IﬁxaGFFBe)GQ 514. 10 Exanple 48

1-[3- (4- barmoy! 1- azoni
b1 cyel of 2 3 ke gﬁ’mﬁ?‘%ﬁﬂﬁ%@ﬁé@t FCC L B R ) hes?iiﬁ' 2
. accordi ngbﬂwqiﬁ!{tzl?@ﬂodtanﬁhénﬂueﬂoacefate he final step was 12 ng , 25%' '

312 (bs, TiRye goBgtuntids Antliochdpriopncd)e, ghe s af%efn@%tsg o
5,02 (m WesTO,mG, ae%(s‘i@—mMm (CARBO-dZ) 191, 502319 (M, 7HHD,107b48tH), 528(3)51 2H)

g ?g)géew%iaﬁﬁy R%r @gﬁ% xy?z-%ﬁ-f%?Mt%ﬁ%@@a?'ﬂbﬁﬁ%ﬁ@ﬂé%)ﬂm Jp'&ﬂ‘] 1

azoni abi chSI?dh'Q'lZHx]mISta\neCF;GCDCD] uspacet ate The title conmpound was
synt hesi sed. according to nmethod d. The yield-of the fi-nal step was 12 rrg .
25% ' H NWR (DVBSO-d6) : 5 1, 50 2,20 (m 7H), '3,12' (bs, 1H), 3,29-3,51 (m
6H), 3, 82EkampBH)3 3, 87- 3, 93 (m 1H), 4,14 (m 2H), 4,93 (s, 2H), '5 03(m

CFBOOS? 043é@3€§§%%lg?namdy}oxyg 1§[§-(£1 rnmetllm |_9;iheanox1,r)prc:p3rl] (l-azon!_a!) Ve [M .

3- ( R) ( Benbigyphgngl2fecthaem wiftuorbadeth@ (4- ni t rophenoxy) propyl | - 1- azoni abl cycl

0, L2 REAL Bl B SRS POl LIRS YR,

§N§7(gwg?~dﬁ)101m@ 22%0'3; RFKR (U)MEB)de:)% 3162- Z(.’lE(m.l'H){) 3812&@3 154, 3(281345@'7'1) ha
(m 12H)(”q ?"925%°é§3%3}13(%m% éhﬁ%’%é%ﬁofp‘ﬁ a3k, 58) éi%é%‘ gy 818"

(R) (Benb gL pjﬂnemy] c?at@b’&ﬁﬁjﬂnoﬂz&l)l} Mg e G:Fyty(dopxwmt hyI phenoxy) pr opyI ] 1- --

_ 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 ' . . | . SRR
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~




azoni abi cycl 0[2 2.2)octane; trifluoroacetate 32 22 June 2005 The title
conpound was synt hesi sed according to nethod d. The yield of the final step .
was 10 ng, 22% MS [M CF3COO 501. Exaﬁpl e 52 5 Benzyl phenyl éddBasm2@0%ci d

- 1-azabicyclo[2.2.2]oct-3-(S)yl ester The title conpound was synt hesi sed
according to nethod a. The yield of the final step was 1000 ng , 23% 'H

NVR (DIVB(hd@ S bt 4714427 4 ( 1 1 2,61
301 (m i m %)56(7 H)smm W{Zs?‘ﬁg S’%l’eﬂ(ﬁgs%?%%d%iﬁb e ml]
337. 10 B&h @] 314. '

3-(S) (Benzyl phenyl car banoyl oxy)- 1- (3 phenyl propyl ) - 1- azoni abi cycI o[ 2. 2. 2]
octane; b dhe title corrpound was synt hesi sed according to net hod C.
-The yield . of the final ste 15 was 660 83% ' H-. NVR ( DMSO- d5) -

1, 40-2°00 %‘W(B@nfvlpéeqﬂceﬁ@mqmmﬂ @dS(dMneﬂmlam!@%nsxmrqwﬂ TH) 3, 84

(m 1H), %z@@iaf)&yc@[ﬂ?_ &Qné mtnfmdr&cetﬁelg 7,36 (m 15H). "MS [M Br]':
- 455; np 64 C._  Exanple 5 yl phenyl car bamc acid 1

- azabi cyclT8¢ Site spmpeursl wag ?Y”t@%‘ﬁt‘ﬁd arperding: tp enetBes slif e wisid §WP? Hiegi ser)

~accordi ngmxag1qeﬁé1oglsg@ mEh y@g%(gb@f] -ghe final step was 1880 ng , 22%'H.
NVR (CDCI3) :8 O, H§M , 1,5 (m. 4H) 1,9 (s, 1H, 2,7 (m
5H), 3,2 (m 1H), 37(m 2H) , 47(m 1H), 727 4 (m 5|—|)'|\/|S[I\/H]" 303.

25 Exagp! &xample 48
3-(R) (But yldghenyl car.bano oxy) - met hyI 1- azoni abi cycl o[ 2. 2. 2)] oct ane;

trifl uor oddédérAsetuiaminon newp&nﬂ%vé% (gnayiphanylegraameeyiammyi-egomat hod d.
: The yi el dbﬁycwpngzq&g{hng.t Bffluct8akétatel 6 My, 30% MS {M CF3COO 317.  Exanpl e
3 ( R) ( But JP%H%WBWH&W W%ﬁeé@cﬁ%’ﬂwglhamﬁﬂnfyi &hyhe yielhobie dplejen of 2. 2
2] oct anGas tbichd UO5QA%RI AMR (DMSO-d) : 8 1,50-1,92 (m, 4H), 2,01 (s, 3H), 2,042,20
15 (m, 3H); 3,12 (bs, 1H), 3,28-3,51 (m, 6H) 3,89 (m, 1H), 4,00 (m, 2H), 4,93 (s, 2H), 5,02
(m, 1H), 6,86-6,91 (m, 2H), 7,19-7, 38 (m, 10H), 7,48-7,53 (m. 2H) 9,85 (s,NH); MS
(- CFacOO] 528, : ‘

. _ Example 49 ‘ : .
o 20 3-(R)(Benzylphenylcarbamoyloxy)-1-[3-(4-methoxycarbonylphenoxy)propyl]-1--
o azomabrcyclo[ZZZ]octane triﬂuoroacetate o ' :
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 51.
~(m, 8H), 382 (s, 3H), 387393 (m, 1H), 4,14 (m, 2H), 4,83 (s, 2H), 503 (m, 1H) 7,04~
25 17,09 (m, 2H), 7,19-7,38 (m, 10H), 7,92-7.’,96‘_(m, 2H); MS [M- CF5;COQ]"; 529. o

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




35 The title conpound was synthesised according to nethod d. The yield of
the final step was 18 ng, 27% MsS [M CF300O ]': 385. 22 June 2005 33
Exanp| e 57 7 32 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 synthesi sed according to
met ho;:l d. Thefiyd ecbrttmfndtm dynthekised agcordingvesmathodyd. ReiclVBf i fikF3RE0 437.
Exa e 58

3- (%)( But yWﬁﬁéﬁWgcaqzb/&%%%ﬁFﬁgops] ptenyl al | yl ) - 1- azoni abi cycl o 2. 2. 2] octa

ne; bromde 10 The title conpound was synt hesi sed according to nethod c.

The yi el d Bkampe 32 nal step- was 182 , 48% 'H NWR (DVMBO-d6) : 5 0,84 _

(m 3 40 4 2,20 (s, 1H, -

g 2- 3H) mBg'gZV&B‘%'?)%P? ?‘#1(;'1]1 afHEE?VE dfz%—’r}“%"@' es'é%" (d, 2I(—|) 4’H)97 (m

1H), 6, 45 Thg tlth-qu;ﬁqtﬂaﬂr&,s%n(kﬂslséd &hcording & methbd (@ Theield bf @tk fma! si2d) ; - MS

Nt Br 419 144

L Tyl - 5 485 100 oo B AROOFSIIS £ Sab 415 (it 3,88, Gpotith At

brom de  The1tint BH) C:Z?sr‘pcmoﬂ (WRSHRWBANER] sier 4aecEl aHNO7,16-7/85 (e chokH).Mde

yleld of tlh El.,l step was 200 ng, 72%'H NVR, (DVSO d6) 8085(m
121&&’ Egraﬁ? 1,40-1,45 20 .. (m 2H), 1,70-2,18 (m 4H),

3 15 31940 (m5H), 3, 61 3,67 (m 2H), 3,82, (m 1H),3,92- 3,94 (m 2H), 4,95

(m 1 H), Bxa#idplersd 2H), 5,97-6,01 (m 1.1-1), 7,26-7.44 (m 5H): VS [M
Br]': 343;

3OR Bty T R S RO R P SR RAY)- P SKHeRR 3L 2. 2. 2] oct a

ne; triflextanadebatide The title conmpound was synthesised according to

ggt Eggrrgl eTT %It ceolngpo%]hd Eugg s%tﬂgelse ecpcor mstolr%emd % gl/f?e )I/\/ﬁd [OMheq:ﬂa S 39347
(R (But WahEsTyingarasen i NMR)( onfrscsehrﬁmww@mm'w ayel 521, 2]5°qhﬁ”e
(LrHTTUOr 0386l 38 544 (m, 7H), 3,84 (m, 1H), 4,92 (5, 2H), 5,00 (m, . 7,19-7,38 (m, 15H)

' MS M- Br] 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!d 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, |
25
Example 55 . : : _
-(R)(Buty[phenylcarbamoyloxy)-‘l-methyl 1-azomab|cyclo[2.2 2]octane
- trifluoroacetate - o
_ The titte compound was syntheSISed accordlng to method d. The yleld of the fi nal step _
30 was 16 mg, 30%; MS [M— CF3COO ] 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. '




‘The title corrpound was synt hesi sed accord| ng to method d. The yield of the
final step was 20 ng, 29% MS [M CF3000 345. 35 34 22 June 2005 Exanple
62 3-(R) (Butyl phenyl car banoyl oxy) - 1- prapyl -1 -azoni abi cycl of 223upe g6@mne;
trifluoroacetate The title conpound was synthesised according -to nethod d.
The yield of .the final step 5 was 16 ng, 23%.M5 [M CF3000 345. Exanple
63 3-(R) ( Bexathpleery! car banoyl oxy) - 1- (3- Cyanopropyl) 1-azon iabicycl o] 2. 2. 2]
octane; trifluoroacetate 10.The t|tIe co gV\ﬁé synt hesi sed_accordi ng

to met hod H{RNByIRhemyicarbameyipxyal- %P’é%i“’ zo 6’@)&?%}8%/2 CF3000 r:

??R)(Bt hh@ ?muogoacet?te I | o[-2. 2.- 2]
uty. enyl car banoyl oxy) - cl op azonla icyclo

15 oct ane; Jfff) tithe GomRoHER 3P Sy @S'w @%06[%%' mw%%io i el eiedi ng t o

. et hod sd. waeovingl @sof; M@th CIFQd;O@t]EpJ,?,?W&S 2 rrg, 3% M5 [ M CF3000 357 :

Exanpl e .65 20 ,

3- (R (Butyl phenyl car bam)yl oxy) - 1- ( 2- et hoxyet hyl ) - 1- azoni abi cycl o[ 2. 2. 2] oeta :

ne; triflpigaessate The title: corrpound vvas synt hesi sed according to

met hod d. The yield of the final si.ep My, . 25% NS [ M CE3C00 375.
25, Exarrpl%(@ utylphenylcarbamoyloxy}-1-{ phenylallyl) -1 on:ablcyclo[ 22]octane

3- (R) (But )ﬁrghﬁﬂwl car banoyl oxy) - 1- (4- et hoxycar bonyl butyl)-1-azoni abi cycl o[
2.2] octaf trifluorpacetate The title co oun& %Jnth si sed

" accor di’ng h§ titlerREpodnd was syntBegisest agREiing 19 e@? o Ferﬁ'e fmly&tervs [M

- CF3CO0 431yas3{82508 M%; 614- NMR (DMSQO-de) : 5084(m 3H) 1.25 (m, 2H), 1,40 (m, 2H

3-(R).(But yl phen Icarbam) | oxy dr ox -azon 1abicyclo 2 2.2
' ocf aal(e t?/hf @%d@ﬂ@éﬁht 0(s 1?—!) 35 m, 6 H), 4per/n 2H , 3,88 (m, 1H), 88—4[0 ]

(d. 2H), 4,97 (m, 1H), 6.45 (m, H), 6,83-6,88 (d, 1H); 7,23 7,45 (m, 7H), 7,60 (m, 2H);
MS [M-BrJ" 419; mp : 144 e - o
15
' Example 59 o
, 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 g -
. was200mg , 72%; 'H- NMR (DMSO-dg) : 3 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 : : L
a 25 3(R)(Butylphenylcarbamoyloxy}-1 -{2- hydroxyethyl) 1-azon|ab|cyclo[2 2. 2}octane, .
trlﬂuoroacetate ' : ‘ - i
The titie’ 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 : , ‘ - : ‘ ‘
“The title compound was synthesnsed accordlng to method d. The yueld of the f nal step
- was20mg, 29%. MS [M- CFchO} 345. ' '
35 .




Thetitle. conmpound was synt hesised according to nethod d. The yi eI d of the -
final step 35 was 12 ng, 17% M5 .[M CF3COO ]': 361. Exan‘pg , '

3- (R) (But yl phenyl car banmoyl oxy) - 1- ( 3- pyrsol - | -yl propyl ) - 1-azo 35?%999%_[ 2. 2.
2] octane; trifluoroacetate 35 22 June 2005 The title conpound was _
synt hesi sed according to nethod d. The yield of the final step was 19 ng ,
23% MBS [ NExaomJe®@ 410. Exanple 69 5

1- (4- Acet ny. ar ahicycl o[ 2.2.2) oct
ane; tr|f @Vé*@’ {'@@f‘{t lﬂ't"ly I%ﬁwhp ﬁg%‘égﬁ thoely s Sgbr ding to -

met hod d. tmfuosdagetdtedf the final -step .was 10 ngy, 12% IVB [M CF3000 ]'; g
417. to

3-(R) (Butyl phenyclz ngc’% g WaTc' o&m?e‘ciss(‘ %)?(r)d"lp ttohr}w%tB 2Th)?l )Bﬂf!flf }he fné"t’k%tﬁﬁ) abi cyc
| o [ 252. Mfascttaneg; 28%;i. MSJWO%&Q@OG s title corrpound was synt hesi sed
accordi ng to rrethod d. The yield of the final step was 17 ng ; 19% IVB [ M
CF3000 ' p Exanple 71

3- (R) (But yEf nyl car banmoyl oxy) - 1- (.4 phenyl butyI) - azoni abi cycl 0[2 2.2]octa
“ne; - trif |&:&%@aﬁﬂpﬁewlm@amqyﬂ@wdn@ewa@omyé)yhah@yabedcio&eduahtmgeto

met hod d. *F#'&%%%‘@é‘q* HOf the final step 20 was. 1.7 ng 20% . MS [MCFSOOO

435. Exa

3: (R) (1But >T h@ﬁ@ﬁ?b@aﬁi)mmw @Wheﬂsq@qcerdﬁwdpmp%rmﬂ?l)epmj@pf ]he]fmlzsiam abi cyc

lo [2.2 0 O pThe title conpound was synthesised
accor di ng%]tgqﬁe '(Vﬁ'(’l$h éﬁ dﬁéﬁ t%’ﬁe final step was 21-ng, 23% MS [M

' CF3COO] 453. Exarrpl e 73 3 (R)(Butyl phenyl car banoyl oxy) - 1- hept yl - 1--azon
i abi cycl o[EZaQ’Pi‘i Bttane; 30 trifluoroacetate The title conmpound was -

synt heS| S@QRﬂ%WIHhé}@i&Q-bHﬁHW&ﬁA @%Mbsbl%é%ﬁyltﬁﬁzédlgﬁi'cyéfo??z 2]
: 15, octane, truﬂuoroacetate
The titte compound was synthesised accordmg to method d The yreld of the finat step
was 2 mg 3%, MS M- CF3COO] 357 '

o 'Example 65 | ‘
0 -(R)(ButylphenylcarbamOYIOXY)-1-(2-ethoxyethyl) 1-azomablcyclo[2 2. Zlom"e
e 'tnﬂuoroacetate : )

- The tttle 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; tnﬂuoroacetate ' - : -
~ The title compound was synthesnsed accordlng to method d. The yleld of the t‘ 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, trlfluoroacetate : o .
B The fitle compound was synthes:sed according to method d The yleid of the final step{g;-: '
L% was12mg, 17% MS [M- CF,COOJ": 361.

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

octane; trifluoroacetate




was 17 ng, 21% MS [M CFSCOO] 401. Exarrple 74 35
1- ( 2- Benzyl oxyet hyl ) - 3- (R) ( but yl phenyl! car banpbyl oxy) - 1- azoni abi cycl 0[2 2 2]
octane; trifluoroacetate The title congound was synthesised 83éé‘ﬂ%|29@i5to
met hod d. The yield of the final step was 22 ng, 25% M5 [M CF3COO ]]*
437. 36 22 June 2005 Exanple 75
3- (R) (But yTM@Yéo%ﬁfoQ%f%% %%?Mt)téésém%]ﬂ% tojmétfheﬂ' AbrHenabieb? tre- r%tapgtteane
brom de The title conpoun nt hesi séd according to nethod c. The yield
of the fin¥ps tqeg. @%,%[Ms@%@éoéz%mtt NVR (DMBO-d6) : S 0,83 (m 3H),
1,27-1,34 (m 2H), 1,41-1,48 (m 3H), 160223(m 4H), 2,96-3,47 (m-
7H) 357§xamp|érm4l—|) 3,92 (m 1H), 4,98 (m 1H), 7,25-7,45 (m 10—|)
MS [ M Exanpl e '
3- (R ( éut y1 b‘h@ﬁ%}%ﬁ%&%ﬂ%@!}wehf@d%azbﬁﬁtowmét* rERpiabieRAIql2 2. 2196fanabi cycl 0
[ 2. 2. 2] octwimaordycerdtdle The title conpound was synt hesi sed accor d| ng to ) .
nmet hod c. The Iyleld of the final step was , 81% 'H 6)
'S 0,82 (m Thgjtle cpmpgund Blfs(sﬁﬁ'théﬁlﬁed accegiing ‘@7"’9‘{‘%8 Cizliﬁhe ﬂe'f}’éf ﬁ\ez’wat $PPP5
3,26 (s, %31@m§§1§%?mgw };@oog .8373,86 (m 3K),4,94 1j 15 (m 1H),
7,26-7,44 (m 5 M5 [ M 5. Exanple 77 Butyl- (4
fl uorophe\rl%g) ?ﬁmc acid 1- azabl cyclo[2.2. 2] oct-3-(R) Yl ester The t|tIe
conpo "3‘3?1 esi sed according to method a. The yield of the final step
] 508\§/a{s 165ﬁ(mmut?$%nbka%ém5l_{)ﬂ@%oxgéﬁgﬂggﬁ?ﬁmyllﬁt?l) 1%-aiiﬁn36 %blggclb?l 8|2_|)H)
m m m ) m
4,59 { ﬂ%%@lb'%‘a_“t@’ ?"%‘50’)06'&6 .. MB [MH1]' : 321. Exanple 78. .25
( (R)z( gut2 {tmhmewbm@bfmzb @g(rrytheétsdd%dcérdidgue rrgﬁh@@%ymﬁw bf téwéfmapﬁg@bl cycl
oct ane; o] grmpound nas synt hesi.sed accordi ng to
thod c. “Afe' %t Q&M%ﬁ“tgﬁﬁééﬂe vias 390 my, 75%' H NMVR (DVBO d6)
0,825(m 3H), 1,26-1,31 (m 2H), 140148 (m 2H), 1,70-2,17 . :
H, . 3&2@nwa771m 11 H), 3,86 (nn, 1H) 4,02 (m 2H): 4, 94 (m 1N),

3- (R)(Butylphenylcarbamoytoxy) 1-(4~phenylbutyl)-1 -azomab:cyclo{Z 2 2]octane, ,
tnﬂuoroacetate ‘ : . o , o

- : ‘The title compound was synthesnsed accordmg fo method d. The yleld of the fi nal stepr : 3 -
oo 20 Was 17 mg , 20%; MS [M CF3COO] 435 T : SR PSP

3-
(0]
ITE
5

(m

m5

~ 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,
B 30 trifluoroacetate - - '
“The fitle compound was synthes:sed accordlng {0 method d. The yleld of the final step- o
was 17'mg, 21%; MS [M- CFsCOO I 401. ' -

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




30 6,95-7,00 (m 2H), 7,12-7,18 (m 2H), 7,26-7,44 (m 5H); M5 [M O]*.
455; np: 126 C. Exarrple 79

3- (R) (But yl phenyl car bamoyl oxy) - 1- ( 2- phgnoxyet hyl ) - 1- azoni ‘abi ggdhing 2006 2]
octane; brom de 35 The title compound was synt hesi sed according to nethod.
c. The yield of the final step was 260 ng, .53%'H NWR (DVsO-d6) :.S 0, 84
(m 300, Exdtpl 9 (m 20, 1 39 1,48 (m 2H) 1, 70- 2 . 20 (m 5H),
3,20-3,72 (m 9H), 399'&7@ , 4,44 (m, ‘I;% 7,01 (m
3V, 7, 2437(R)16uwhmlca m[qymm}p*phemzwylﬁﬁzoni@m@'oaz'ﬂ Jes@ngpos 37
Exanpl e 8§

3- (R)(But¥ phenyl car banoyl oxy) - 1- ( 3- t hi ophen-2-yl pro - 1- azoni abi cyclo.
[ 2. 2. 2] ocTTndtle BpoAPEnd wasThwithgsised acepRItgHa MRIBOS | %gq%@f the dppicitery to -

T, SO v A S

(m 2H), 8n03i3), 506Q- m237(H) 4H3, BO6-3,459(r, n?H)Zla)ST 3788my di), ABF (M4 1813 ‘{9@ 1H),
| gngml OOEMH)ZH)zs 74880 16t5; M® pfBa M7 [ Mp Bisboc 4275 np: 127 C 10
3- (R)(But\é phenyl car barmyl oxy) - 1- ( 3- phenyl propyl ) - 1- azoni abi cycl 0[2 2. 2]
oct ane; sample fithe title conpound was synthesi sed according to nethod c.
The y| | d . . { 8 0,84
o 3Qk§Bh€ytéh&§%|ca§£§on¥mg) ?-%9 (ﬂ%%etgé%m hkkgaéﬂ%@ J%@( 3 é’tﬁ);ycig 59 '
2H) , 3 ooim?bqtane,mﬂpm-@a 84 (m-1H), 4,92 (m 1H, .7,20-7, 42 (m 10H) ;

MS [M Bripe titk? domPBund: 5 %éheﬁ%@?%k%o@%g?@%ﬁé&“com?fe% of the final step

"yl mehyl carbamc ac 1- er 20" The title:
" conpound wasSEQmme&T%edi AR (RMBG-ded - rdt82deh, 3H).Thad+}i3d| (on. @H)t he91life fi naI

t LO% 1
AR i G L s O ol
6, 87- 6 94(HQ rﬂgH ZHﬁﬁ—?Z‘HZOn 57H)4:M$rﬂ\/l BH); 4005 [ Mr1]' 343.. :25 Exanpl e 83 :
1- Met hyl - 3- (R) (phenyl t hi. ophen -yl met hyI car banoy| oxy) 1 azonl abicyclo[2.2.2

1 oct otancE a7 e .
Butyl-(4-ﬂuorophenyl)carbam|c 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%; HNMR (DMSO-da) 50.82 (m, 3H), 1204 54 (m 8H), 1,83(m,
- 1H) 2,49-2,70) (m SH) 302-309 (m, 1H), 336363 (m 2H), 4,59 (m, 1H) 719735’_ :
(m, 4H) MS [M+1] 321. L o ,

- | Example 78 . : : : : 7
3 25 -(R)(Butyiphenyicarbamoyloxy) 1-[3-(4-ﬂuorophenoxy)propy!] 1-azomablcyc|o B
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]
5 | ~ octane; bromlde ' - 7
- 35 _ The fitle compound was synthesised accordmg to method c¢. The vield of the final step o
- 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,



The title conmpound was synt hesi sed according to nethod c. The. yield of the
final step was 160 ng , 80%'H NWR (DMSO-d6) : 1,65-2,00 (m 4H, 2,20
(s, 1 H, 2,98 (s, - 30 3H), 3,32-3,524 m 5H), 3,85-3,92 (m22udpe 2005
4,98-5,04 (m 3H). 6,94 (m 2H), 724;} (m 6H.; M [M Br] 357,
‘Exanpl e 84

- 1- ( 3- Phenoxypr opyl ) - 3- (R) (phenyl t hi ophen-2-yl net hyl car bam)yl oxy)-1-azoni a
35 bicyclof 22. 2] octane; trifluoroacetate The title conpound was synthesised
accor di ng BXx@mnie 88d d. The yield of the final step was 16 ng, 42% MB [ M

CF3C00 | :3. 7B héRyle v} EX@UWR dpren-2-yl -1+ bicycl
1-(3- Phenyl@opuy '?’ % %hl o%hen 2-yl rsétpﬁ(;/‘l%)ar t?g?rrt‘;? :%)o 1-azonia .

bi cyci o[ 2.[2- Q]O@éf'adém"!'ﬁ?fl uoroacetate 5 The title conmpound was

_ 335/(% hea‘_ Sﬂ%ﬁ%@@ %FHpBani @aggﬁimgs ishd Jci&%rd{ﬁfﬂ)oqné’thoé he 'lfhb?'i’éld of ﬁ@ f n‘éﬁs?e 3 (m rr_g 1

7H), 3, 84 wWan1 1@91)m9 562%, (‘ll"(NNE:HIDMso%-) 65 9uB4 (mp. 3HY) | 1 24~1231L (m,zaﬁ)( in42 ImH) NS

[ M -CF300 yl )

(phenyl t h%(l)-i ’he%é?']m ﬂF@tﬁ@a '4)0 335) ?Ea}ﬁoﬁfu Dbi %60::)?%8 % 09782 Dhe
trifluor oalﬁ)t‘hﬁ@(ﬂhﬁ-f)t B1gbe, @OJ(mOEhh)dT)E&sY &3 (ro i U@d[MCB@r dRAgmp:oi 27¢Chod d.
The yield of the final step was 4 ng 11% M [M CF3000 459. 15 Exanple 87
1- (2- Benzyl oxyet hyl ) - 3- (R) (phenyl t hi ophen- 2-yl net-hyl car banoyl oxy) - 1-azonia -
tiicydbo[ Exampfeo81ane; trifluoroacetate The title, conpound was synt-hesised

accor di.ng 5t (ﬁ%(;’ﬁ?%gﬂ%pﬂca%ﬁmaﬂ&ﬂ1 %-fHlishyldrBBi) %%‘%Bma%@c;)’@ép%]”g’ 37% W8

[M CF300 -
1- [ 3- ( 3- Hpatamey phamisbey ) pr opyl ] - 3- (R)(phenyl t hi ophen- 2-yl net hyl car banoyl oxy)

| - 1-azoni I d was
synt hest st SHE SBPadUas bitifriidd el RABThERSy (2 TR iqd bf BeSAZTAUY] o
28% M5 [ Mas@886ED, &6%, UDHNMR (DMSO-dg): & 034 (m, 3H), 1,23-1,33 (m, 2H), 1,43 (m, |
| 15 2H), 1,60-2,20 (m, 7H), 2,59 (m, 2H), 3,00-3,78 (m, 9H), 3,84 (m;-1H), 4,92 (m, TH),
- ,-7,20-7,42f(m, 10H); MS M- Br]": 421; mp : 120 °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




Exanpl e 89

1- Hept yl - 3- (R) (phenyl t hi ophen- 2- yI nmet hyl car banoyl oxy) - 1 azoni abl cycl of 2. 2 2
] 30 octane; trifluoroacetate The tithg conpound was synt he@?s’é@le&@,q,ﬁ)rdl ng
‘to method d. The yield of the final step was 13 ng.,37% M5 [M CF3COO

441. Exanple 90 35

3- (R)(phenylthl ophen- 2-yl net hyl car banoyl oxy) - 1- ( 3-t hi ophen- 2-yl propyl ) - 1-
azoni abi cy, %"%“E % 2] oct ane; bromi de 39 22 June 2005 The title conpound was
synt hesi se %8 al ng to method c. The yield of the final step was 140 ngy

. 48% H NEPHENBRGHY)):3-R) ey ZhidPhém2-siisth dcgBatoyicay)-1 &z0fia3, 60 (m

.[M Bf] 88 &%111)521%?&% tgﬁhom@céta& 93-6,99 (m 4H), 7,28-7,43 (m 7H ;N5

- 1-(2- Phenomtiewo)npau@dwaprsgmyémdrudoqsﬂmem@tplmethbgylccamlaeymybmqe)fm+ stzpni a
bi cyclo[ 2. 2 oct ang: brom d titl Qu d ni hesi s cecordi ng
to method s lﬁ]@‘gy'l /ﬂ N'Wg( dg¢: gpﬁq%%\ﬁg b2 E ) 3?@%

- (DVBO- d6) 57 , 3842nm30 26:93.6764 () 2HI7,2007.85 (m{, MHHIMIS (M 44
(bs, 2H), o Hig(n g I-g 9%04 2m 5H) (7 24- j_|)741 (m (gil—l) g [I\/E Br] >
463; np 1 O Ie 92 15

~1-Allyl-3-(R) (phenyl t hi ophen- 2-yl net hyl car banoyl oxy) - 1-azon . =
i abi cycl 0['T2 %'h‘é% octane; brom de The title conpound was synthesi sed
accor di®ng # f8d c. The yield of the final step was 360 ny,- 66% 'H

NVR ( DMSO-d al 3-Pthethvid Aoxly)+1-azohlabidydie :
3H), (5 04 @)Pherﬁd ’3@%@% dr?‘th%egs % o5hy(‘nf '(ﬁlﬁmr? ?93 6, 96 '?ym 2I(—|)m

-7.24- 201 24"’@"%‘&?%#!)""“%83?%@ eBr] 383, np 110 C. Exanple 93

~.Phenet hyl ufmnwb@ampamm:wa%%tﬂemm&mwta MRetBb® o, The (yidiy bf etidel Jbe tit I e
. conmpound was s%nt hesi sed accor di n 3 method a. The yield of -the final step

.25 was 140RSfyMg - {1 7% M 15 1,10-1,60 (m -4Hy, 1,83(s,,1H),
2,40-2570 (m 5H.), 278(m 211) 300308(m 1H) “387(m 211)
458(m ]Exam le816740(m | 7 ) .
- 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‘-,_ ORISR

20 was 14 mg, 37%; MS [M- CF,COO J": 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 2.2}octane; bromide :




10H) M5 [ MF1] " 351. Exarrpl e 94 30

1, - Met hyl - 3- (R) ( phenet hyl phenyl car banoyl oxy) - 1- azoni abi cycl o%ﬁ oct ane;
brom de The title conpound was synthesi;sed according to meth é‘"e ABSyiel d
of the final step was 140 ng , 73%' H- NVR (DMSO-d6) : 6 1,40-2,30 (m

'5H), 2,80 (m 21-1), 2,94 (s, 3H), 3,10-3,50 (m 5H), 3,78-3,95 (m 31-1),

4,89 (M Itfe titié, claﬁ‘lpz)uﬂ&wa(s ntln@ﬁ%ed\@xb%ng?@ rﬁéﬂhod S6fhe )ﬂ@d %Qt?hecﬁnaf@egz June
2005 Exanple 95 1-All R) henet hyl | car bar noy| -

oxy) - 1- azovesatAlopel. 4B%; 1LHZ]IMBt(B O-dg)y: i) é ¢t Ak 213?e(m-|2*ﬂ)e3¢§)@rﬁ)6fﬂmd was
synt hesi s Te d t lna s 11
e qth %FIEAOJ %ZQ?IIB%] %hg@laﬂé;a é?se? égg@ 48], 77 a8 i RS PM-BrR

3- (R)(PherF@thI phenyl car banoyl oxy) - 1- (3 phenoxypropyl) 1-azoni abi cycl o[ 2. 2
2] F qctane; trifluoroacetate 10 The title conpound was synthesised
-according to method d. The yield of ‘the final step was 16 ng , 41 % MS-
[M CF300&xes®mle Btanpl e 97

.3-(R) (Ph lo[2.2.2
3 () (PheneawhaRas U GRS ichof BRRABIYEL Moyl ﬁ%@i‘eﬁyicﬁérd. g
'to iret hod hicycma%/2]ebtaref btdraidei nal step was 15 ng , 40% "H NWVR -
DVBO- d6 -4, 02
Em 3H) ) T%E nl?%oa?Hgmf %‘ag%ﬂ%theéﬁ%a&g}dé@ r8§th§§ & éli’b% yné%%%g‘)ﬁnal?’sté 13H) ;
I\/S—[I\/I-IDCF@@@‘]IO Mg 180%; 2 NMERPMS®E;) : 6140230 (m, 5H), 3,20-3,73 (m, 7H), 4,05 :
3-(R)(Ph { | 2.2.2
1. -(02:5 angqﬁ't Eﬁl’ Fﬂ%{ écétﬂﬁn@}éﬁgnyzaﬁieﬁ(%oﬁ% \kﬁgys%r#?fé se@%@y@pg[ I ng to
nmet.hod d. BIFied6F; eipd 183 %he final step 25 was 14 m , 37% "H NWVR =
(DMSO-d6) : 5 1,45-2,20 (m 7H), 2,59 (m 2H) 2,81 (m, 2H, 3,05-35 (m.

7H) , 378389(m 3H) 4,-91(m lH) 717 42(m 15H) NB[M.
_ : Example 92 - :

15 1-AIlyl-3-{R)(phenylthlophen-z-ylmethylcarbamoyloxy) 1-azon|ab|cyc|o[2 2. 2]
- octane; bromide SR
The tatle compound was synthes:sed accordmg to method C. The yield of the ﬁnal step S
S was 360 mg , 66%; 'H- NMR (DMSO-ds) : 51 40-2,30 (m, 5H) 3,00-3,41 (m, 5H), 3,81- _
__ 3,82 (m,/3H),°5; 04 (m; "3H); 5 61 {m; 2H) 5 93-8, 05 (m 1H), 6 93-6 96 (m; 2H) 7 24 S
20 746(m 6H); MS [M Br] 383; mp: 110°C. o

. 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,?0 '
' (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 T

~ 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." -



CF30Q0 469. Exarrpl e 99 30 : '

3- (R) (Phenet hyl phenyl car banoyl oxy) - 1- ( 3- phenyl al | yl ) 1- azoni abi cycl o[ 2. 2. 2]

octane; trifluoroacetate The title conppund was synt hesi sed Zecloperfgd t o
met hod d. The yield of. the final step, was 4 ng, 11% [M CF3000 467.

35 Exanpl e 100

1- ( 2- Benz \Hxamypé byl ) - 3- (R)(phenet hyI phenyl car banoyl oxy) - 1- azon

i abi cycl o tan trlf uor oacet at e The title '
conpound \E\'&éﬁg 6 Lﬁaﬁ'barf'ay’mh?)aza"'a?lfécgaﬁ&?% taffie final step
was 14 hg,triﬁ@&ﬁoab&aid\/# CFSCOO 485. Exanple 101-5 1-[3-(3-Hydroxyphenoxy) :

DT TFY vor odbetiR s BRE S Pore e TaBR dl TRE AP o6 EPhod o

The i eldm‘smhﬁgf%\%lMStWCFé@@Olﬂ BY1., 35% ' H NWVR (DVMSO- d6) :- 6

1,45-2,20 (m 7H), -2,82 (m 2H), 3,05-3,50 (m .7H), 3,83-3,99 (m 5H),

4,94 (m 1H) 6,33-6,39 (m 3H), 7,04-7,09 (m 1H), 7,18- 10 7,44(m  10H),
9,49 (s, phdSog M - CF3CO0 ] ' 501. Exanple 102

*h?*fef’bﬁ'roéa&ﬁﬁ%n%@?ﬁﬂ%'n&c@r SRRl g 8@'{@2'&%&%8%%2 HAnethod

d. The.yi etthnef ttifi@ofdagatateét ep was -15.ng , 42% "H NWR (DMSO-d6) : 8

U B B odBebiie W Srinesistg spedire el 45 TRa e o e q?%)n 250

CF3CO0 44@as 26 nfx a3k 2MEQ81- SF(EDO(Phesmt hyl ph enyl ca rbanoyl oxy)-1-(3-th

- i ophen-2-yl propyl )-1-azo n iabi cyclo [2.2.2]octane; trifluoroacetate The

title conpound was synthesised according to nmethod d. The yield of the
final steaxampfeg?s ng, 39% M5 [M .CF3C00 475.= 25 Exarrpl e 104 .

' -(R)(Phenethylphenylcarbamoyloxy) 1-(2-phenoxyethyl) 1-azonlab|cyclo[2 2.2)
15  octane; trlﬂuoroacetate =
- The title compound was synthesnsed according 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 (m 1H) 6, 98-7 04 (m 2H) 7,16- 7.40 m,
o A3H); MS{M- CF300©] “471. : SR TS
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-dg) : 5 1 45-2 20 (m, 7H), 2,59 (m 2H) 2,81 {m,
- 2H), 3,05-3,5 (m, 7H) 378 3.89 (m 3H) 491 (m 1H) 7,17-7,42 (m, 15H), MS M-
CF3000] 469. :

. '~Example 99 . , .
o 30 3-(R)(Phenethylphenylcarbamoyloxy) 1—(3-phenylallyl) 1-azomablcyclo[2 2 2]
. octane; trifludroacetate ' | - S
' - The title compound was synthesased accordmg 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




Pentyl phenyl carbam ¢ acid 1-azabicyclo[2.2.2]oct-3-(R)yl ester The title:
conpound was synt hesi sed according to nethod a. The yield of the final step
was 620 ng, 9%'H NWVR (DMBO-d6) : 8 0,83 (m 3H), 1,22-1, 302¢dynsRfos
1,43-1,56 30 (m 5H), 1,83 (s, 1H), 2,42-2,65 (m 5H), 3,01-3,06 (m_ 1H),
3,59-3,65 (m 2H); 4,49 (m 1H), 7,22-7,41 (m 5 H); M [M1317. Exanple
105 1- Metyimg titid-coRboBie e a&m&a&hé’e@ra%&@w a8 ¥etdoA 20 Tha Biefy 5 Mk findr A3PCt ane
35 bromide The title cor‘g)ound was_synt he3| sed according to nethod c; The =
yield of ™M@ mal 38%eH {Mva%FaPﬁDﬂrg 4856894 ' H NVR (DVBO-d6) : 8 0,81 (m
3H), 1,21 (m 5H) 01,45-2,20 (m 42 22 June 2005 6H), 2,93 (s, 3H), o
310370(m 3,80 (m 1 H, 4,88 (m 1H); 7,24-7,41 (m 5H; M .-

[MBr]" F@(&%Ie 106 5 1- A
Lyl - 348)(?1 Slwwﬂ@ﬁgwwﬂ?ﬂyﬁ-{ﬂﬂﬁ%%hﬁé’@l@hﬁa%ﬁlwﬁ[ﬁoma -
trifluoroacetate The titl ound was synt e5|sed according to et hod- d

The yi el d bigydie[é-23lpetane; érpﬂuqmagcqteterrg 35% 'H NVR (DVBO-d6): 8 0,83 (m

3 1,21 '
.3H)28 3 41T %tran %ﬂg l@:{)ﬂﬂnpﬂﬁ‘r‘)d was éﬁtl{éﬂsed %'é}:@rd}ugﬁéhi'eﬂ%d G”}l_’igwé” Weid gf t?lQ f“ (151 sté';:H)

5,98 (m MaF, 147mQ 6 35%4 3H- (WRB( S e)[m1 e&mm?m) Eﬂarkm éﬂi-tl,03705-3 50
3-(R(P I 2.2.2]
' oc'g aal(e enwf Fﬂggﬁ%ﬁg?g@%w%@ gm( 19@ cO éégé&p\/\g@j?}ﬁréﬁg @gdﬁ?gzgr&sdl ng ][O

et hodlﬂd TA4Ey 1 81)d9.6P (3.K8H) iIMBIIMs CELOQds 503. ny, 36% M5 [ M CF3000 451.
Exanpl e 108

3-(R) (Pentyl phenyl car banmoyl oxy) - 1- ( 2- phenoxyet hyI) 1- azoni abi cycl o[2.2. 2] .

20. oct aneExampld 1% oacetate The title conmpound was synt hesi sed according to

gef)hgg ((jm tyi- f—@gm(enbﬂﬁzl_éﬂé@cﬁbﬁﬂoy@ﬁ?) %z&'i’iabucﬂrgf’@[% 2'1}]%%%/5% (2D2/§0( 26)__ -
C1H). 3, 28tr3‘ltmoemta@m 3,98 (m 1H), 4,43 (m 2H), 4,95 (m 1 -

. 6, 98 75 04Tﬁ@htl§5&mpc7un%%vag s@nﬁﬁhlszy)acc&@nb% gt Wyle@of the fi nal step
 was 15 mg 42%: 'H- NMR (DMSO—ds) 5 0,88 (m, 3H), 1,28 (m 8H), 1 55-2 20 {m, -
~ 7H); 2,82 (m, 2H), 3,00-3,50 (m, 7H), 368389 (m, 3H) 4,92 (m, 1H), 7,187,43 (m,

' 10H) MS [M CF3COO] 449, o

.20 Example 103 \ : _
| -(R)(Phenethylphenylcarbamoyloxy} 1-(3-thlophen-2-ylpropyl) 1-azon|ab|cyclo
. [2.2.2Joctane; trifluoroacetate _ ' . . ‘
The title compound was synthes:sed accordlng to method d ‘The yleld of the final step L
- _' 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 =~
T was 620 mg , 9%; 'H- NMR (DMSO-dg) 150,83 {m, 3H), 1,22-1,30 (m, 5H), ‘1'43~1 56 o
L \30':_(m 5H), 1,83 (s, 1H) 242—265 (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 meth'od_, c: The yield ).of the final stép
‘ was 130 mg, 68%; "H- NMR (DMSO-dg) : 8 0,81 {m, 3H), 1,21 (m, 5H), 1,45-2,20 (m,




Exanpl e 109 . 3- (R)(P entyl phenyl car barmyl oxy) 1- (3 phenyl propyl) 1- azon

I abi cycl of 2. 2 2] octane; triflubroacetate The title conpound was

synt hesi sed according to nethod d, Thegyield of the final st@BJU@)QWﬁS 13

ng , 37%%'H NWR (DVMSO-d6): 5 0,82 (m 31-1), 1,20-1,25 (m 5H), 1,44 (m

3H); 1,68-2,13:(m 7H), 2,58 (m 2H), 300341(m 5H) 354369(m 2H),

?|§x79 |3 85; sH)M2,98 (&) 3HA.RR-870 (A, HH). 7880m7 14D, @res ERHH), V24-T M (&FBEHO 435.
anpl e

-3- (R) (Pent §3Me$ﬂu§%1rbarmyl oxy) - 1- (3- phenyl al | yl ) - 1- azoni abi cycl o[ 2. 2. 2] oct’

ane; trifl uoroacet ate 43 22 June 2005 "The titfle corrpound was synt hesi sed

accor di ngé EQ d. The yield of the final step was 4 ng , 12% I\/B [M

CF3000 ] ’Ef'é'é" mple 111 5

1-(2- Benzyl-MMW(paﬂylﬁRkﬁﬂemth)GMam¢wm 2l2Jazeimeabi cycl 0[2 2 2]

octane; tr] hl uoroa1 %*t ate The title conmpound was synthesi'sed according to

nmethod d. WAYOAAPHSf the final step was 15 ng, 42% MS [M CF3000 451.

10 Exanpl eTHeliRle kompound was synthesised according to method d. The yield of the final step

bl oyeio | v B BE oA p%mh&ﬁ&é%é% B 8 OGElE IE e bat (3 v EfAtResi sed -
| zéggcércg 2%7 31, mehhos aln Jhe zyso'-z of), Bim-4 s nah, sHEM, ?8\@5921(%1 MBH); 4:34%m, M5 [M -
(R (pdlt T8 511%?&5}%6059%@%)@ PRI G MO PEROO T 35T,

trifluoroacetate The title-conpound was synthesised according to met hod d.

The yi el d[& t} 6% naI step: 20 was 15 g 45% I\/IS [M CF3COO 415.  Exanpl e

114 mple 1 o

?Z(ZR) (2 FenMR)(PenWlﬁcﬂlfwm«smjohnw)oxg)Sﬂ?ﬁtplhenpkgmrl eﬁyl)-mmyld iébldytﬁd[athﬁ z]bl c3d/cl o .
oct-a t.r uor oacet at e e title conpound was synthesised .

accordi ng q[c'E'aene tﬁ'ﬁﬂo'éoacfﬁag yield of the final step B
' 15 The tltle compound was synthesised according to method d. The yield of the final step

‘was 13 mg, 36%, MS [M- CF;CO0 T": 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) 698—7 04 (m, 3H) 723-74 (m, TH);, . 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
o (m, 4,92.(m__,1H),-_7,2o-7",42'(m,‘-_10H)§ MS [M- CF5COO [ 435, ' "

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

i trlﬂuoroacetate




was 13 ng , 37%'H NWR (DMSO-d6): 5 0,82 (m 3H), 1,22-1,26 (m 5H), 1,46
(m.. 3H, 1,60-2,14 (m 7H), 2,82 (m 2H),3,20-3,41 (m 5H), 3,50-3,70
(m 2H), 3,82 (m 1 H, 4,92 (m 1 H),46,93-6,99 (m 2 H, 7228n¢2a85(m
"6H); M5 [M CF3CO0O 441. - 30" Exanple 115 Pent-4-enyl phenyl carbanic acid
1-azabi cycl o[ 2. 2. 2] oct-3- (R)yl ester The.title conmpound was synthesised

accordi ng fie ﬁwmﬂb@ndm Pledis6d atdtrdihg BRinetioRDd. WHSYIBRLI MR final 484p ' H-
NVR (-DMBO- ﬁ% 1,.10- L 84 (bs,.1H), 1,97- 2,04.(m 2H), :
2,45-2,65 Y 45’% 12:340&‘53%(5%3%001 43%29-3:66 (m 2H), 4,59 (m 1H), 35
4,61-5,00 (m 2H), 5,70-5,84 (m 1H), 7,22-7,42(m 5H): MS [M1] : 315. 22
June 2005 _44 Eﬁaﬂgle 116 1 -Al lyl-3- (R)
(pent - 4- en?ﬁfﬂ ar banoyl oxy) - 1- azon i-abi cycl o[ 2. 2. 2] oct ane;

trifluor oat-ez-atenzyllbwéthy[b-e (Rg(nipmymhe:@h:aswmhbgmuypdi-aaomabd:yog[z p.2fret hod d

1’2(73 yield o cta}'l(-rz]etrtlflluoroacetae 5 was 10 nyg,: 35% M5 [M CF3000 355. Exanple
-3- (R) (Pent T mreyctqmdirmnmb wﬁwmk[@wéecbn(lﬁg Wmemo;dpdoﬁyé Yieltl-oi renfiradd stpc| o :
‘[2.2.2]octane; trifluy The .title conpound was synthesised

“accordi ng Y& ?’r%ﬂ%d"zf @%&E{/%}fgégf] ‘%«3 final step was 15 my , 42%' H -NVR-
(DVMBO-d6): 6 1,50-2,20, (m 11 H), 3,23-3,47,(m 7H), 3,56- 3,73 (m 2H),

387(r’r10 "%xaé'épl 3”§m 2H) 4,92-4,95 (m 2H), 5;00 (m 1H) 5,70-5,82 (m
1H), 6,93 7,26-7,44 (m.8H); MS [M CF3C00 449. 15 Exanmple -
118 - 1:f3- (3-Hydroxyphenoxy)propyl]-3 (R)(penty!phenylcarbamoyloxy) ~1-azonia

3- (R ( Pentblé%.ggﬁﬁ%e&ytgﬁg,r W&L%&% ol (2- ‘phenoxyet hyl ) - 1-azoni abi cycl o]
ri a

[2.2.2] octan uor oace itle conpound.was synthesi sed
accor di ng The fitetdeorpodnd wekeyythesisedb@ccording tquIhOQt eplhenis!d Oiﬁlerr@'laf sBPY

'H-NNR( N 5-2;20 (m 7H), 3,28-3,75 20(m
3,98 5 %)I'—.bg %3% 5[&?6‘4”’05%?&)04} 9 94 99 (m 3H), 5,70-5,83 (m 1H),
._6 98 71504 (m 3H), 7,24-7,40 (m 7H); M5 [M .CF3C0O0 435. Exanple 119
- 3- (R)(PentE,@a-,ﬁﬂglmgenyl car barmyl oxy) - 1- ('3- pheny!l pr opyl) 1
- -azoni ab| c1ycl 0[2.2.2] 25.octane,, trifluoroacetate
7 H -3-(R)(pentylphenylcarbamoyloxy) 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 : . 7
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-dg): 3 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,




.The title conmpound was synt hesi sed according to nethod d. The yield of the
final step was 13 ng , 37% 'H NVR (DVMSO-d6): 6 1,56 (m 3H), 1,70-2,14
(m 8H), 2,58 (m 2H), 3,19-3,41 (m?ld} 3,56-3,71 (m 2H), 23.Jgne eApS 1H)

4,92-4,99 (m 3H), 5,70-5,83 (m 1H), 7,20-7,43 (m 10H); I\/S[M CF3000

- 433. 30 Exanple 120

3- (R) (Pente4m@iklipgenyl car banoyl oxy) - 1- ( 3- phenyl al l yl) - 1- azoni abi cycl o[ 2. 2.
2] octane; trifluoroacetate The title conmpound was -synt hesi sed accordi ng

to method WA ")f'rn"e‘(@)i(léﬁ'ﬂ“%?")ﬂwrwi‘??&ﬂ’a@?ﬂﬁxyhk%%'aﬁ'% Ofaéf?doqsmm CF3000

]': 431, 3@ndunmcaRs 45 Exanple 121
1-(2- Benzyl oxyet hyl ) - 3-(R) (pent - 4- enyl phenyl car bam)ﬁ oxy)-1-azon Iabl cycl:o
§ P

[ 2. 2. 2] octAWditierqompoyad wae synihesiseeaccpiding o sngib y&e;tqﬁ?ﬁ&@. nggistep

-~ accor disng 4 me,gqugsq, M@gwmﬂ@ogﬁ e fi nal step 5 was 16 rrg,, 44% M5
[M CF3COO 449 ampl e

- 1-[ 3- (3- Hydr oxyphenoxy) propyl | - 3- (R) ( pent - 4- enyl phenyl car banoy! oxy) - 1-azoni
a bicycl c&x%niblahq)y:t ane trifluoroacetate 10 The title conpound was

832/(% hesi Sﬁf( ﬁ%_gor t%hod dylgx{(b Z’Lgll-nenoxyptrggyl{‘Il-ggomageclgrcl Was 12 g .
1- Heptyl ?[?.Ql?)]éaeﬂé -ﬂnmﬁubpbaagél car bam)yl oxy) 1- azoni abi cycl o[ 2. 2. 2] oct ane;
15 triflu etate Th conmpound was s net hod
& oy e e Bhomsubt Sin R oS o me e S8 RGO Peiel S e

.20 1- Met hWast(rRQ 42%: 'H- NMR (DMSO-dB) 8 1,50-2,20 (m, 11H) 323-3 47 (m, TH), 3,56~
(pent 4- enyg 22" car bam)y - 1- azoni abi cycl o[ 2,2 &rgne

t r-i f' uor ok Hihe &7 ¢ e“'!‘)oﬁﬁédﬁbl 2hsd 91 Froins2d). é"e% i H@' W%ﬁ%od d.
The i el dé@:f 1Hhes bsaadg (iﬁ ) 7/\@@7143 (FD 8H); 419:%9[1\31\/@#3%63]:34&0 4‘29 25

- Exanpl e
J,g15' Example118 - R : s f
-(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' -
. 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 | : Ce

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 ‘ '
oz
R 'T'--V Example 120 - : S
-(R)(Pent—4-enylphenylcarbamoyloxy) 1-(3-phenyla!lyl)—1—azomablcyclo{Z 2.2] ET
| '_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. |




3- (R) (Rent - 4- enyl phenyl car banoyl oxy) - 1- (3=t hi ophen- 2-yl propyl ) - 1- azoni abi cy *
clo [2,2.2]octane; trifluoroacetate The title conpound was synt hesi sed
according to nethod d. The yield of thgsfinal step was 15 ng2Jung@posd NIVR
(DVBO-d6): 3 1,40-2,20 (m 11H), 2,82 (m2H),3,05-3,5 30 (m 7H),
3,58-3,86 (m 3H) 492495(m 2H) 5,00 (m 1H), 5,70-5,84 (m 1H, 6,93-
7,00 (m Hbfample 817,44 (m 6H); M5 [M CF3COO 439. Exanple 1.26
| carbami ¢ acid 1-azabicyc] o[2,2.2]oct-3-(R )yl

JURRARAT L SRy - A SO BBl Rk o NP The

" yield of t{hgztjd,aahes{rﬂrn.orw@etgﬁoo -15% ' H- NIVR (DVBO- db) : 8 1 10- 1, 60 3
‘(m 4H) ]rkSgé 2,46 46 22 June 2005 2, (I_m 5I—3 3,0 10 (m
4 62 # (:ﬂ'i“p‘?l‘luﬂd Wﬂs ﬁwt?%s'seﬁﬁcco@‘r@éo('?ﬁth‘lq—t)d he 1’83' of. @6 f(‘ﬁHStﬁB?l—t)

;'7 47- 7550 wag116 ) , 4495 Mkl CF880 [Exagpl e 127 5 -
1-Al Lyl -3- (R)(phenyl t hi ophen- 3-yl rret hyl car banoyl oxy) - 1- azoni abi cycl of 2.2. 2] L

octane; trifluoroacetate The title conpound was.synt heS| sed according to
~nmethod d. gkbm ydqajgzj of the flnal step vvas 8 rrg : 26% "H NWR (DI\/BOdG):' 5
145200(mHI? 3,78-3,91 (m 3H),
4. 87 (s 3ig-(3- da%vmfnqxﬂpr lIsarl%)(:ewtﬂﬁ"menséca,tbamoutowbm “aggnig) |
;830 02b(d%lo}t‘l)2;2]3¢t3397tr3fﬂ.nc£r8hc&b§e 7,50-7,52 (m 1N; M5 [M CF3000 |*
13- Phonds B Fmpo-s s piFiser ASaMEiRe o gratachyh Tae Hiskbsl tamjrpalfr%pzon. 2

bi cycl o] 2wds 3} nfl e Ms Ml geiemogt:aks. 15 The title conpound was
synt hesi sed according.to nmethod d. "The yield of the fi nal step . vvas 12 ng ,

31°% MBS [M CF3000 477. Exanple 129 -
“1-(3- Phengkmg@yﬂng (R (pheriylthiophen-3-yl net hyI car barmyl oxy)-1. azonl a

20, bicycl 2 ane; trifluoroacetate The' title co ound
" synt hesi séﬁea&ﬂ&rl!ﬁ "f‘&'qﬂé’ﬂFPﬂﬁWJF”'TW@W'i"éVh"“6F°‘?'HE'°B’FM szﬂ@ﬁa"%vas 15 ng

'41%: 15H- m&m@a) 5 1, 45 2,18 (m 7H), 2, 59 (m 21—I) 3,02-3,44 (m
45;}7(@ 499ém1m7 7,21-7,38 (m-

llH) 2 lexs r{lpﬁungw@ssylvgne[swed ]te d d2 he y:el of the f nal step :
.  -was3mg, 9%:; MS M- CF30C_)O] 413. - S
USRI Exampie 124 woopwmoize o - s

' 20 1-Methy!-3—(R}(pent-4-enylphenyicarbamoyloxy)-1-azomabtcyclo[z22]octane,,. |

- trifluoroacetate . i S : _ _
. The titie compound was synthesnsed accordlng fo method d The yleid of the f nal step RN |
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 yteid 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-



Exarrpl e 130
1- (3- Phenyl al | yl ) - 3- (R) ( phenyl t hi ophen- 3- yl net hyI car bam)yl oxy) 1- azoni abi cy
clo [2.2.2]octane; trifluoroacetate The title conmpound was g¢rtihegd&ed
according to nmethod d. The yield of the final step 30 was 4 ng, 11 % M5

[ M CF3COO 459. Exanple 131

L- (2- Benzylaoxetdiyl 3 o2:o 16 phenyuldhi gphen-Byyd, ey ApETyTRY) )y Y -18: azoni a

bi cyclo[2 2 octane: trifluoroacetate 35 The title ~conpound was -

synt hesi s@cﬁe Eb@l"‘éiﬂnﬁ‘?é@(@t Abd: MS e i34Pd of the final step was 16 ny,
42% MS [|V|- CF3COO ] ": 477. 22 June 2005 47 Exanmple 132

1-[ 3-.( 3- Hydr ox phenoxy)propyl] 3-(R) (phenyl t'hi ophen- 3-yl net hyl car banoyl oxy)

- 1-azoni &¥p H72.2.2] octane; trifluoroacetate The title conpound was

th : 13
,syg 30/e§ :vé q%hl\fﬁ %gkgcgngngmggx%%g y@neﬂgﬁaﬁfbﬁh@yp&yy hazbhiasicyelsp2.y was ny

1- Hept y| - 9ctamey fridugnoaaetdthen- 3- y| net hyl car banoyl oxy) - 1- azoni abi cycl of 2. 2. 2

] octane Th& fﬁﬂ{]h&ﬂ @ﬂ@%&t é‘yn%%sEaa akbérhﬁgqemw d\The g)ém bﬁﬁ-bsae ok sageor di'ng

to nethod d final step” was 12

(DIVBO d6) was &0mes E(Sr% 1B|H)\IME (DBISQOrils) 81 14542.80 (p, ig?(%ﬂ (tm)1 H)33 @@334241 (m

' 3,83 . - 7, 39
(m "6k} 941”%&-1)73% 3. ﬁ%%ﬁ) ﬁé‘?')(mzi&zg ggg}nains 54. 5%11 ((r{nZHi 1.6 023k

1- Met byl - 3R, R)Q%h@ﬂ&ﬂnt hlrlbﬁhféﬁ?,agymnélﬂhyl@a? %ﬁyifd}(yﬁﬂsi‘ﬁﬂa%ﬂ?@@dcﬁéﬁo[z 2.2
'] octane; trifluoroacetate The title conpound was synthesised according to
nmethod d. The yield of the final- step was 12. ng 426/6!\/5 [ M CF3COO 357.

20 Exanpl &xadple 128

3-(R)(Phep g#@tﬂ.fﬂgkﬁ} Byt 3%@%@@%5% QW%eih)ﬁgarbghﬁ?m&)ﬁ-&lonaOPW) 1-

.azoni abi cy
bicyclo[2.2.2]octane; tnﬂuoroacetate

"15 The title compound was synthes:sed accord:ng to method d The yleld of the final step'
was 12 mg 31%, MS [M- CF,CO0O ] 477. '

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 1‘1H),- -
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
 [2.2.2]octane; tnﬂuoroacetate _ : : : |
. ' The title compound was synthesised accordlng to method d The yield of the f nal step | -
30 was4 mg 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. '



The title conmpound was synt hesi sed according to nethod c. The yield of the'
final step 25 was 500 ng , 78% 'H NWR (DVsO-d6): 8 1.,45-2,19 (

2,83 (m 2H), 3,04-3,13 (m 1H), 3,19-3,46 (m 6H), 3,83-3,98 J("f'ﬁn&i

4,88 (s, 2H), 4,99 (m 1H), 6,94 (m 3H), 7,20-.7,40 (m 7H), 7,49 (m 1
H; MS[M. Br]': 467, np : 110 C. Exanple 136 30

3-(R) (Phe H’H] £n- 3- yl met hyl car banmoyl oxy) - 1- ( 2- phenoxyet hyl ) - 1-azoni a -
bi cycl of 2. ane; brom de The title conpound was synt hesi sed accordi ng

Lo Mot hod 163-(SHbydr beyRhasioxyJpeopyTha{ RKphsny lthieahessy Haetb Sarhamoncy)- |

(DIVBOd6) 3,40-3,80 (m 6H), 4,00-4,06
(m A%?J" aﬁ”?"@%@"@"&%‘#& fﬁﬂﬁ?mgg&aﬁm 1H), 6,99-7,04 (m 4H), 35
7, 20 38 T(nmutleIdpmpﬁu%weﬂsyrﬂthes)gedmc@mgsp]methqcssi Thrp yteldlgflthe:ﬁnalsstm June )

2005 a Lyl p hyI carbamc acid
azablg)éy(rﬂ%cs) 29']]%52?%" hég]([@ ?:‘?rb(ég%j %’he title conpound was synt he5| sed
‘accordl ng to method a. The yi eI d of the final step 5 was 1300 ng , 29% -

"H  NMWVR (gég%ge)ms 0,85 (m 3H), 1,19-1,68 (m 8H, 1,92. (m1H)), :
2,49-2, 64 3,05-3,22 (m 3H),.4,56-4,62 (m .3H)., 6,95-7,04 (m 2H),
7,42-7, 44 1(meptyl-;%~(R)vﬁhémﬂﬁophe&zﬂylnrethmlpbd:amlgm 1-azoniabicyclo[2.2.2]

1-Al yI b | t Je) -yl met hyl car banoyl oxy) - 1- azoni abi cycl o[ 2. 2. 2]
oct ane; t#ﬁn&oﬁkﬁlgeo C%paefﬁe title compound was synt hesi sed according to

et hodod. Thbditly |cetmboorhd whe syrithesidedsicopdinges mahed) d. Thgojeidof WNQIM@D d6)
- 8.0; 86 2 8-

2.32 (bgn\“’fﬁb% B3 n%?(whfé@s%%ﬁ? 391854@7 419, ﬁbzig)@éaf% g%ﬂo‘gﬁé@r‘ﬁ oH
4 99 (m TH),, 350554;15(@47rem 8H)m, 151)84,88,(202H)N5. IHm, BRI, YIn{m, 1), 72108 (m

i 3 (R) ( But yl#%b@7ﬂy§rw%ﬁ%ﬁ%%%wj %%%ﬁen‘yl. propyl ) 1- azoni abi cy |

clo 20 [2 2 2] octane; trifluoroacetate The title conpound was synt hesi sed

-_accok in lilgg d. The yield of the final step was-13 ng, 25% 'H
% 85 (m 3H), 1,19-1,26 (m 2H),1,41-1,50 (m -2H),"

-:1 75 2, 101(Meth@H)!-{RﬂpBGnﬁHﬂopﬂehi)-S-y&n&ﬁy(carbaﬁﬁ)yIOSy)i‘Da&rﬁ@bl(:mlom 21 3, 83. (m

1 H)., 4,50:4, %r:(‘ln‘broa@eta%éw (m 1H) 6, 97 (m 1H), 7, 07(m iH) ., 7, 20 Z, 35 ‘

(m sy, $olRger
R - The title compound was synthes:sed accordmg to method d. The yleld of the ﬁnal step
r-fa-i;f-'v-f'ff'ﬁ:ii'-was 12:mg’, 42%; MS M- CFacOO] 357 ‘
200 :
Example 135 _
-(R)(Phenylth|ophen-3-y|methy!carhamoyloxy)-1 -(3-th|ophen-2-y[propyl)-1— :
o . azoniabicyclo[2.2. 2]octane bromide - SR K .
- B - The title compound was synthesused accordlng to method c. The yleld of the ﬁna! step
: 25.;:_ was 500 mg , 78%; "H- NMR (DMSO-dg): 5 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)
720-7 40 (m TH) 7,49 (m ‘IH) MS [M- Br] 467 mp 110°C -

o | - Example 136 . - S
30 --‘_-3-(R)(Phenylth;ophen—3~ylmethylcarbamoyloxy) 1-(2-phenoxyethyl)—1-azoma L '
_f_“rblcyclo[222]octane bromide o o
- ';—,._: The title compound was synthes:sed according to method ¢. The yleld of the final step

o 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) 6, 99-7 04 (m, 4H)
35 7,20-7,38 (m, 8H), 7,48 (m, 1H); MS [M- Br]*: 463; mp : 131 °C. :




25 (m 1H; MS [M CF3000 ]": 441. Exanple 140

bi s- Thi ophen- 2-yl net hyl car bamc ‘acid 1-azabicycl o[ 2. 2. 2] oct - R) est er
The title conpoeund was synt hesi sed accggding to nethod a. Th@ y‘P éOQﬁ t he
final step 30. was 340 ng , 7%'H NWR (DVMsSO-de): 6 1,28-1,31 (m 1H),
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 111) 6,96-7,06 (m -4H), 744746

(m 2H); I\/IS !I\/Hrl . 363. Exanple 141 35
1- Al yl - hi ophen- 2-yl net hyl car banpy| oxy) -1-azoni abi cycl of 2. 2 2] oc .

tane, tr lédtymﬁraﬁﬁ@ﬁéf-ﬁméih yicarB e Qaaa-azsba:yud{t 2. ZC}@é’fFB)LR\WlV\@sﬁeﬁynt hesi sed
accordlngto met The yield of the fin 9% ' H NI\/R_

-( DVBO- d6) :Thg tifle Fempoed vas SMES'SB%@C%’E‘Q t?ﬂj’eth%f ?STQGB’t?ld g%hes’ﬂ?' step go- 3
(94 (m|_|)53H)wagsg1_% tﬂg(7129(/ﬁnl_|)H4WMRgDﬂa@dﬂ?() dH 855(m'5§‘r-§ 559(1%8 ?thBHF 18972 2z 6, 10
CF3000 hojm HaRPO2.84 gm, 5H), 3,05-3,22 (m, 3H), 4@6-4 62 (m, 3!-1) 6&5-7 04 (m, 2H), -
3- (R) (bi st I anoyl oxy) - 1- ( 3- phenyl propyl ) - 1- azoni abi cyc
o [2.2. '2714(?(:?3% @F%rrrlﬁgim ye ztéa’ title conpound was synt heS| sed- accordi ng
'to nethod c. The yield of the final step was 690 ng , 82% 'H NWR

.5

( DVSO- d6) 8’210(m 6H), 2,34 (bs; 1H), 2,53-2,63 (m 2H), ,
323348':?‘§ ,388(m1H) 4,53-4,74. (m H),505&m 1H),

6, 98- 20011 Mﬂl (buryltmowhqrsrzorlmetMcarl?ammxs)ﬂ-emmgpwcm 2;22? -48 (m
25 WS [ Mol trfiidroatardeampl e 143

Fur an-2- yI rre yI |op en- 2-yl et hyl carbam ¢ "aci d

1- aza3| cydbhelie zomp@md‘ais (s)mtl)@srseéfcwdmetOtrthh%d @oﬁb%ﬂ‘?{'ﬁ %@esﬂjﬁﬁkﬁi%l sed’ T
. 1If )
AR Mo T g% O Ry, BBl 40,68 7 AL oP20-TABR %2*)”232-(%@ 1,
2,50-2, 70(mn2H5mss-aoesm4mz 3,98 (t$H)1H)3380-3¢§14(m,(7r1ﬂ) &mseﬂ 67-3H%66.51m: 3H),
6, 26- 6,42 ,

Dios; 3542453 R B, B8l 93,5 858D m 2P sldg, *9*%%5 19 p8 b, B

rret hyI car b‘anﬂﬂ '@'»é@)(ﬂ-&ﬁd%ﬁaﬂb’l CQF@C@O E53f[32 22] oct ane; t r| 1 uor oacet at e

o 'Example 139 . .
“ B -(R)(Butylth|ophen-2-ylmethylcarbamoy!oxy) 1-(3-phenylpmpyl)-1-azomablcyclo AN
.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




The title conmpound was synt hesised according to nethod d. The yield of the
final step was 7 ny, 15%®; MS [M CF3COO : 387. Exanple 145_30

3- (R (Furan-2-yl net hyl t hi ophen- 2-yl met lyl car banoyl oxy) - 1- ( 3- BReHYE 2PWBpyl ) - 1
- azoni abi cycl o[ 2. 2. 2] octane; _trifluoroacetate The-title conpound was

synt hesi sed according to nethod d..The yield of the final step, was 11 ng
, 20% 'HTrNI\fWe(dBNﬁ&xﬁl:ﬁWaésﬁntﬁ&ié’ecﬂ&obfdmgﬁﬂd)metﬁoﬁld (e, yiditof e ol étap 2H) ,
3,15-3,50 (m _7H), 4.3 5 4

6, 32- 6, 44 ‘éﬁsng"gs WRﬁD(I;%ﬁ?r?p) gﬁ)mg "% %??15 (gﬁ {p’) %1315]046 (m
1H), 7, 59-(h, BR) msd-bi)gd\(ﬁ] M:t@l&mm 4H§1@5IO @Q 4, $Lp%es 8@% 2%@@# e 146
3- (R)(bl S- th| ophen- | car arma/pnox%{ 3-thi 026% é gM’é 1 azon
ia bicycl®i®®, ﬁﬁ}cf’&ﬁg Obr(B"m%'B 2.0fne ! Rorfpd V\fég Y, :
accor disng ¢chwpo4t}3c The yield of the fi nal ~step was 690 ng , 81% 'H-
NVMR (DMSO-d6): 6 1,78-2,10 (m 6H), 2,34 (bs, 1H,; 2,82 (m 2H), 3;21-3,46
(m 7H) 3, 89'(rn 1H), 4,54 (m 4H), 5,06 (m 1H); 6,95-7,01 (m 4H),

. 7,07- 115,@-,1 &haz7, 38749(m 3H) I\/B[MBr] 487, np :.143 C. 10
Exarrple 147 Allgz/_lthlo en2§/rreth car bam c

 1- azabi cyd-&risthiophen-2-yimethyicarbappyipxg)- ?1(?{'PBeEﬂRﬁQRMh1ﬁ5§“'§9Wﬁ@su sed
accor di ng [tqz]s,t_;taﬁgl ﬁom‘m@ yield of the final step was 3220 ng, 30% H

" NWMR (DMSO-_d6): 6 1,20-1, 33"-( 1,45-1, 80 éogg_'f(g

2,49- 2072 Wﬁ]tltlglq?mpgurgiswgs gg)tbﬂgtseg_ﬁccogir@ltogn%tgoé 'l%q)y:el e4fing stepﬂ 3H),

| %/fé F M}4] (mas?ﬁdb,mg”’ 5970, fﬁ&n@ﬁl(oﬂf@o-ds D4;76-940 (rm 6}, 347wd21H), 45323 - 1H) |

1-Al 1yl - 34@R¥ﬁhl3%$£ﬁﬁdm1€ﬂﬁ)235&8r@1 hw céﬁﬁaﬁﬁﬁ/(rﬁxﬁw 15-%&6?% ah). @y%&-apz 2. 2]

20 oct ane;mt piff | a -aggording to
ot hod . The b e o] O Rl e SO, B E i (g0 do)

6180210(m 4H), 2,32(bs, 1H), 3,20-3,50 (m 5H), 3,75-3,94 (m S5H),
454,1§95(,(g}np?é-|)4501 (m 1H), 5,10-5,23 (m 21-1),.5,51- 5,65 (m 2H),

5, 70-5,85 (m , 5,90-6,08 (m 1 6,95-7,10 (m_ 21-1), 7,47 (m 11-1
25 VB [MF(umég)@lgmyl-z-th|ophe§1-2—ylmlg)thylcarbamnc acl(d 1-azab|2:yclot222](oct-3- );

(R )yl ester ‘ , : : s
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); 1,932
- .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) '
626-6 42 (m 2H), 6,95-7, 03 (m, 2H) 7.45 (m, 1H) 761 (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. ' '




_nia 20 bi

Exarrple 149

3-(R) (Al ylthi ophen-2-yl net hyI car bam)yl oxy) - 1- ( 3- phenyl propylé 1-azoni abi cy
clo f2.2.2]octane; trifluoroacetate 3§ The title conpound widJeynepdsi sed
~according to nethod d. The yield of the final. step was 11 ng , 22% -
"H-NWVR (DVMBO-d6): 3 1,74-2,10 m.6H), 2,31 (bs; 1H), 2,59 (m 2H),; .
.3,16-3,56 (m 7H),.3,76-3;90 (m 3H), 4,48-4,71 .(m 2H), 4;99 .(m 1H),
'5,11-5; 23 ){ﬂm 2H)16572583(m 1H,, 698 (m 1H, 706-707(m 1H),
7,20-7, 35"? ng 7,44 (m 1H); M5 [M CF3C0O 425. 35 22 June 2005 51

-Exarrpl e lm(mm:t-dﬁepheh-nl’wmﬁh@llbaibmhﬁﬁbhw ﬁ-(ﬂ-ﬂﬂﬁbﬁerﬁ»ﬂly‘lbropyl) 1-azonia -
1-azabi cy Sﬁcﬁ%ﬁﬁ?d E éR ester The title conpound was synt hesi sed
accordi ngcq ANgHAr %@Fd of the final step 5 was 2250 ng , 33%: "
2H;15N2/|?6(2 %@ld@meBU%dBQgs %)g‘ﬁﬁes(lsféd abU&mdlnb t8mdthd? d Mhe Yidd of théﬁﬁ(%gl i H) 1H),
6, 93-6, 99 %69331 %"%8 *(‘wﬂ\'MﬁwéBM%%d[sMu?B éé@ ”‘EEQW%“@&"MO) 282 (m,~
1-All'yl | ot I I 0 clo
LA\ Y1 3 oyl amont iy satye e XS ks RTRY L8 ok rap S !
“according- tQ:?M { HBH): 708749 En Bl MSh8Bhat87tap : 16\%5(310 , 22% H NWVR
- (DMBO-d6): S 1,40-2,05 (fn, 12H), 2,27 (bs,.1H), 3,03, 3,42 (m _
"5H), 370 5 m ,15-4,35 (m 1 H), 5‘,58(m 2H), 4,99 (m ‘1 —
H), 5, 39- "ﬁﬁ%zH) 5,87-6,10 (m 1 H, 6,97 (m 1 H, 7,03 (m 1H),
7,41-7, 43 A(umthfbpw)m-zllﬁn{e% ICABaRIR 3dia- 1-@@’&3)&0[&&22}%@3-(!2 )yl ester

3-(R C ent | t hi opheri-2-yl net hyl car banoyl o propyt) 1-azo
( )(Qj BE@ i) %ﬂ@%%dﬁ%%whqsmﬂlaa@w@aaé@ alyeéhﬁ@ th% V@ nt%@ :

334/(% hea S&QNSR@QQ@ | o 0 (ibr@'so@)eawz% Fﬁsslgmt h‘ﬁ) f1'4?sai Egkrﬁpargjé‘ﬁsgsl?’ z
2,95-3, 50(R5m1£'?|-%49-§ §1(n( rﬁH)l 34%-309 ‘(Hm 3893.83 (1502hi) 7283-h552(F),,3H), 97 (m_'

1H, 15 98 14m, Lr) 5.76-982 (R, 1118967, o%o(nY A0, 7s-PHb (ni\/ﬁki NMSCFMQQO 453.

307

Example 148 - : .
R L 1-Allyl-3-(R)(allylthlophen-"z-wlmethylcarbamoyloxy) 1-azom‘ablcyclo[2 2. 21
| 20 octane; trifluoroacetate '
: | “The titie compound was synthesised according to method d The yleld of the final step S
~was 10 mg, 24%, H- NMR (DMSO-de): & 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 ‘IH)
s _‘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:

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

35



25 Exarrpl e 153 Furan-2-yl net hyI phenyl carbamc acid

1- azabi cycl o[ 2. 2. 2] oct-3-(R)yl ester The title conmpound was synt hesi sed
according to method a: The yield of the final step was 14002dglune2808 ' 1
"NVR (DMBO-d6): 6 1,19-1,60 (m 4H), 1,84 (bs, 1H), 2,44- 30 2,57 (m 5H),
3,01-3,09 (m 1H), 4,63 (m 1H), 4,82 (s, 2H), 6, 21(m 1H), 6,36 (m 1H,
7,20-7, 37 Ex¥m s0 7,59 (m 1H M [M+1] : 327. Exanple 154

" 1-Alyl-3- (R%(furan 2-yl met hyl phenyl car bam)yl oxy) - 1- azoni abi cycl o[ 2. 2] oct
.ane; 35 tGyclonsstytiierhan-2yimethylcagbamic sacide tIr3zaRiqysialddrdotad(R)

synt he5|5@g egeccordi ng to method d. The-yield of- the f| naI step was 7 r.rg,.
16%"' H NWVR (DMBO-d6): S ; Ms [M CF3000 367. Exanp o
3-(R) (Fur dhe %fﬂ? Pﬁ@?ﬁ%dp‘ﬁéﬁwr&%ﬁwgm tm@h%eﬁhﬂhﬁ m@m} the final step

-azoni abi I 2 Gf,a R e 1 t X

cyntnedi s SHaeegr B HERRIR QLSRR IP e o TG ), LIS ITRIIBNAT
21% ' H MNNR (@@IVB@@G%52S2Im65H2 308-BriP0 (6‘1—|)1H),2429 P%S1H)1ﬂ)50-425639n(3iﬂ) 2H) ,

50403 ok e 09 00, W s 1,8 90 (L0 20 (n

Exanpl e 156 bi s- Furan-2-yl net hyl carbam c aci d
~1- azabi cy%%( Lﬁeez #oct-3-(Ryl ester The title conpound was synt heS| sed
accordi ng od a. The yield of the final step 15 was 2100 ng , 22%

1H NWR (Mlvlée(m(cscIppgotyithmpr(em-mvoethwcagaa(nmiom)1-a@maalcszclm (m 5H),

3,00-3,12 4 ,462(m1H) 622 40(m4H) ,59° (m
C2H): MB [%?]}"]‘}J%%e "@g'c’w%ce 7. 20 1-Al Lyl -3-(R) o
(bi s-f ur afbe fif mhgﬂr@amammmaswﬁasmmtam@w of 3t hey@]cb@ftfaﬁémal step .
trifluoro t T ti.8 | od d.
he yi'el aRgE Birks (Pl BuRERRSALET BUSTER, TR, BRRRE. AR,
CF3C00 37(]rn S5), TX@ 8185 381), 4,15-4,35 (m, 1H), 5,58 (m, 2H), 4,99 (m, 1H)554-5 65 (m, . -

15 2H), 5,87-6,10 (m, 1H), _6 97 (m, 1H), 7,03 (m, 1H), 7.41-7,43 (m, 1H;MS [M-
CFy000 J:375. - o S

‘ Example 152 : . ‘ -
i -(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 "
_ 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




3- (R) (bi s-furan-2-yl met hyl car banmoyl oxy) - 1- ( 3- phenyl propyl ) - 1- azoni abi cycl o
[2.2.2]octane trifluoroacetate The t|tIe ‘compound was synt hesi sed-according
to method d. The yield of the final gﬁ) vvas 11 nmg , 20%; "“2RJunmRO05
(DVBO-d6): 5 1,70-2,10 (m 6H), 2,29 (Dbs 2,59.(m 30 2H), 3,10-3,50 -
A(m 7H), 3,82 (rn, 1H), 4,32- 4'54(m 4H) , 501(m 1H), 6,29-6,41 (m

7+ 20-thetle ool wls 3/itfedided @gzto’\?%th% STHETRIG 6P e TR 19

Benzyl pheny carbam'c acl azabi cyc ept - 4-yl tle
conpound wees Bygt, 16%; YENIMB(OMEDrgs)t & WSt IddCEBCOME: $621 d of the final step
‘was 4:86 mg , 1.3% as formate;'H NWR (DVMSO-d6): 8 1,86 (m 4H), 2,65 (s,
2H), 22 June 2005 53 2,77 (bs, 2H), 3,03 (bs,. 2H), 4,84 (s, 2H),
7,14-7, 32 Exanplé)mﬁs 8,19 (s, 1H);|VIS [M HCOQ ": 323; Exanple 160 5

o R R S Bk S R B e eRy B R BRbaflp i BR She T Rie b S o ep

Was 2. 56 rfg22]d&tgna;strimmrba¢e&ate H NWVR (DMSO-d6): 5 1,81 (m 6H), 2,83 (m

O b S oolid ol s e O D, BootSe by MR BN OGP 937

to the pnesentmgnveEr;i'pin NMR (DMSTBdY)T &£3,.650,10 e GHpraetm(tfst i1en,. 2, Bsqmpl e 161

._ELﬁBSLﬁB' I haB gl B aim P 35 (68 o), A grh g B 7. 835

...... {m, TH), 7.20»7 39 (m, 10H), 7,59.(m, 1H);:MS . [M- CFLEOBI 5. M crocryst al | i ne

‘cellulose .......... F 28.4 mg .1..5 ny nght SI|ICIC
~anhydri de; ==, 20 I\/agne5| um st ear at e _
E.xampie 156 . . - oo . 1.5 ng Using a mi xer machi ne, 15 g of

"t he corrpo nd_of t sent. i nvent I act ose
~and 6. Bt b By EAamc cetd Trency oA AlSa dHE N agStel ect od.
conpr essi Qe Mive! bdmn@nuswatgsmeﬁsleerace@rﬂp@queth@j Gi. \Tﬁe@né‘ld akmelﬂntsestep
COMPresSed 2100 mg , 22%: 'H- NMR (DMSO-de): 5. 1,20- 1,70 (m, 4H), 1:89 (bs, 1H), 2.45-
2,71 (m, 5H), 3,00-3,12 (m, 1H), 4,40 (m, 4H), 4.62 (m, 1H), 6.22:6.40 (m, 4H). 7.5 :

(m, 2H) MS [M+1] 331.

- 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%,‘H NMR (DMSO-de) 8;MS. [M CF3000] 371,

25 Example 158 . A
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),




25 material. The flake=like conpressed material was pul verized using a
~hamrer mll, and - the pulverized nmaterial was screened through .a.20 nesh
screen. A 4.5 g portion of light sili %' c anhydride and 4.5 gZdna@@¥esi um
stearate were added to the screened material and m xed. The m xer product,
‘was subjected to a tablets maki ng machine equipped with a die/punch system
of 7.5 nmm 4 i re£hy t,al Hi | b eachykayi,ng- 150
m in weig '? ?%%‘ﬁéoi%ﬁﬁbéﬁagt(?’oﬁhg% '34 E%r(nnggeu iggPs(go?rﬁpg“sdlg t l\('g'n:[ -
tabl ets cod€e@I Baknul ati on: 35 Conpound of the present invention .
e e 5.0 ng Lactose ' : ' : .

95.2 ng Corn

starch ...Exampie160. . . . . .. .. e R 40.8 my 22 June'

2005 &4 ' ' PR e - - oo .. 7.5 ng

Vagnes - um Sr et Bl iU 1-azabicyototz 2 2octytrester -y o o 1O T
- Hydr oxypr oP liflel dostposed was synthesised according to.method . a.. The. yield 2f Sienfipal step '

i oxi do . W85 SISEHG , 19, g oiriate; 'H- NWIR'(OMSO-40) 3 181 (g OB A% B W o
s 4,81 (s, 2H),. 7,14-7,32 (m,.10H).. 8,24..(s, 1H); MS. [M-HCOO}": 87/ ng Using a -
~fluidized bed granul ati,ng machine, 15 g of the conpound -of the present
invention was mxed with 285.6 g of |actose and-122.4 g of corn starch.
Separ atoel y, 10 T2 éxagnptds pil v 6Syilipstrate phatoaeewtiza! chrasabitived adcoorting.td g of

.waterto epar.e .a binding,sol ution: i.ng a fluidized bed granulating .
machi ne, Bh%BiﬁSﬁ'ati'Wben%T ﬁﬁ? 8?%@%6?2@%’5936?{3{'% above mixture to give
~granulates. A 4.5 g portion of magnesium stearate was added to the

“obt ai ned ggxanul aéﬁ? and m xed. The obtai ned m=xture was subjected to a _
t abl et -maki ﬁajprlr% I ne equi pped with a.die/punch bi concave systemof 6.5 nm

~in 15 di #repanatiobh loé agivarebt eutivahgothpd8ilionatdbdéts, each having 150 ng in
“weight.. S z%@ ‘M{é‘a coating solution - was prepared by suspending 6.9 g
of h)}ar o%&pr‘ %@ t hyl cel l ul ose 2910, ‘1.2 g of. pol yet hyl ene gl ycol 6000, -

- 3.3 g of . tGdrepuiundof thei ppesethe ingaotich. . 1..9...0f parmdied talc in 72-6 g of water.

- Using a High Coated, the 3,000 tablets Qli:g ared.: above-were: coated with
t he coating sorution to grve frimcoated bl ets, each havi ng 154.5 ng

“in ‘wei ght Microcrystalline celluiose.......... e 284 MG |
ot Light silicie anhydrides. i b s --15mg o i e A L
20 Magnesium stearate............cc.coeou..... R 1.5mg .. R 2

‘Using a mixgr machine, 15 g of thécdr_npouhc_l of the present inventic‘an.wa‘;‘;.mixed with
340.8 g of lactose and 85.2 g of microcrystallirié cellulose. The mixture wz_.ls_"éubject'ed -
to compression moulding using a roiier -comQactor to give a ﬂake—iiké_ compressed . -
25 material. The ﬂai_<e-—like comp_ajessed material was pulveriied us'ing a hafrmier niiil, and -
" the pulverized material was screenéd 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 mixef product was subjected to a tablets making méchine
equipped with é die/punch system of 7.5 mm in diameter, thereby obté'i_n,ing 3,000

30 " tablets each having 150 mg in weight. .

. Example 162

7' Preparation of a pharmaceutical composition: tablets coated.
N '-Fo_rmuia.tion-: 7 | -'
. 35" - Compound of the present invention............. '5.0 mg
Lactcée ........................................................ 95.2 mg




Exanpl e 163 . Preparati on of a pharmaceutical conpositi.on: liquid inhalant -
Fornmul ation: 25. Conmpound of the present I nvention-........:_,.. 400 :
Physiological saline ...............:. P 1 247unen299H ny
portion of the conpound of the present “i nvention was, dissolved in 90 m. of
physi ol ogi cal sali ne and the solution was adjusted to a total vol une of
100 m- vmt,ﬁu > saline solution, 7d5§.%&59nsed in 1 m portions into'1
m capacity arrpoule and then “sterilized at 1151 for 30 minutes to give

li qui d i nHAagNesUNEtaaple--1.64-- Pr-eparat-i-on dt> B9phar maceut i cal comnposi ti on:
powder 'nwmpm%?:cgmnagélﬁt..ten ..... Compound 20f mighe present |

invention... ... ... . _
Lact ose...quyethwene_g!ch’.l ---- ceperrierepepresrererens, L OAM@ L. 4,000 ;|g 22

June 2Q05 Tléﬁluﬁiﬁgxu portion of the conp oqn,dm@f the present -invention was

unifornmy mxe "'4'0'0'""g'"éif'"T'é'é't"éi'é'é"'- and a~“200 ng portion of the nmixture

was packed“qrﬂﬁe‘étqifewder----l--nhal ef-f.of-exelust-U&Use to produce a powder
inhal ant. 5 Exanple 165 Preparation of a pharmaceuti cal conposi tion:
J nhal ati on aer osol . For mul'ati on: Conpound . of the pr esent invention

8, 400 pg Hveétlan %a'sf%&éé WaRr28ldang A&!E& é&’rﬂ 2.4 g of com staffl géﬁ’argtfe

active in Ient concentrate 1s”prepared I ssol ving 0.048
conpoldd 235 @ wéppkyé@élnvrwimeﬁma@rdwaﬁ)lvzd0&667@ @ Pf BRI Prepstiva. b"Fh

concent r atgg) fisn A946s gfe,l,qz{égl Speﬁaﬂggﬁﬁ% AlaEnihé ! thk %oﬁrﬁﬁ)%léﬁdﬁwag Qﬁre?&& ive

|ngred|ent concent rat 0. aeroso contal ner adspace
of the  comnaha@boys midugele give BraNiatasgénd-6rg ppeion Oémgn@a!gm ste@r@ﬁeg?vﬁg

-l/glg\rlgdl 11 géémﬂlhgfdg% %ﬁmgro e I%‘Efeﬁ]l@e%ﬁ%ar{gg%rr@% f‘f%é%ﬁl nto t\h\ﬂet h'.' |
seal ed.” Cé?h'%fl :ﬁ@kmg mach:ne equpe with a die/punch biconcave system of 65 mmin -
15 dtameter thereby obtaining 3,000 tablets, each havmg 150 mg in welght |
‘ Separate_ly, a coating ~ solution - was prepared by suspendlng 6.9 g of
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 T

20 tabiets each havmg 154.5 mg in weight.

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

' .Formulat;on , ‘ _ o
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 voleme 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:




a et e e ey e

22 June 2005 56 CLAIMS 1. A conpound which is a carbamate of formula (1):
RL OYNR2Z N~ (CH2)p Q(I) 5. wherein Rl represents R3 R3 R3 :.R3 R3 R3
R3R3R3 1 SO 0) Q10 R3 represents a hydrogen or hal 0geR2atBaR0r a
straight or branched | ower al kyl groug or a cyano group; R2 represents. a
benzyl, phenethyl, furan-2-ylnethyl, furan-3-ylmethyl, 15 ,

t hi ophen-2-yl met hyl or thiophen-3-ylnmethyl group or a straight or branched
al kyl group having 3 to 8 carbon atons, an al kenyl group having 3 to 8

car bon at én#i g podionaf dyectarepdupt of treupresént3nvemtion swas hmiformhy mexedpwitls 400 or 2
and the s t i in az _abi cyeli ' ‘be. i . r.4
position !ld'lrﬁllgﬁ 1 r?g%QF ks %%ds]%ptﬂog%%oﬁfftﬁaurﬁé{u?%ﬁg%p Petednfgnaaég\%n’?r%rtlpﬁ%grcfgf bons;
.20 or a phkelusrerese foqabduceacmegieabhelashl t t'hereof. 2. A conpound accordi ng
to claym1 which is represented by formula (I1): 22 June 2005 57 Rl B _
-(CHZ)~ A - (CHAN (CH')P OX (Il) wherein Rl, R2 and p are as defined in
clai m1; Example 165 S : o

. Preparation of a pharmaceutfcal composition: inhalation aerosol.

* Formuliation: : )
B Compound of the present invention.............. ... 200 ug
10 Dehydrated (Absolute) ethyl alcoho! USP...... 8,400 pg

" 1,1,1,2-Tetrafluoroethane (HFC-134A)........... 46,810 pg

~ The active ingredient concentrate-is breparéd by diss&i_ving 0.0480 g of the compound
 of the present invention in 2.0160'Q of ethyl alcohol. The conbentrafé is added to an
' 15 appropriate filling apparatus. The active ingredient-concent'ratei'is diSpensed into '
” aeroso! corjtafner, the headspace of the ‘cont'éiner is purged with Nitrogen or HFC-1 34A
L vapor (purging ingr’edients should_n’o’f contain more than 1 ppm oxygen) and is sealed |
with valve. 11.2344 g of HFC-134A propellant is then pressure filled into the sealed -~




mis anrnteger from0t08 5Arepresentsa - CHz-, CH:CR4- -CR4CH-
-CO, -0-,.-S, -S(O , -SX@-' -NR4-, or -CR4RS5- group V\/nereln R4 and R5
each |ndependently represent a hydrog&n atom a straight or 2B HRe RERP | ower
~al kyl group, or R4 and R5 together man alicyclic ring; nis an integer
fromO to 4, 10 B represents a hydr ogen atom an al koxy group, a cycl oal kyl
group, -000R4 or -000R4 wherein R4C defi ned above; or a cyano group,
a napht hal enyl group, a 5,6,7,8- t Tydr onapht hal enyl group,- a bi phenyl
group; .or a group of -formula (|) or (ii) RB 4 3 R7T R8 15 wherein Z
represents 0, ANdpotind whishli$ @ngﬁ{at§340rﬂmgﬁ):' and R6, R7 and R8 each
i.ndependently represent a hy?irogen or hal'ogeh”atom or a hydroxy, phenyl,
-OR4, -SR4, -NR4R5, - NHCOR4, CONRAR5, -CN, -NO2 20 COOR4 or -CF3 group or

a straight or branched, substi't uted or unsubstitu | ower- al kyl group;
wher-ein 'R4_and'R5 each i ndepender represent a/hydr ogen. atom a
straight. . branched | ower al rzll R5 toget her form an

up,

alicyclic rlng, or.. R6 and R7 N . fonggsn aromatic, alieycli.c or
“heterocyclic ring; and 25 X repr senf a ph naceutrcally accept abl e ani on
of a nmono or polyval ent acid. 4(%rrpound according toclaim2l or claim
2, wherein pis 2. 58 22 June 2005 A conpound according to any-one of
claims 1 to Swherkiar ei n R1 represents a phenyl, . 4-fl uorophenyl ,

4- nethylphenw%1“§héeﬁpen 2-ylmethyl, thienyl- or furan-2- ylnethyl group. 5

. 5. A conpoun aCor ng to any one of the preceding clains wherein R2
represents a benzyl, throphen 2-yl net hyl ;" t hi ophen- 3-yl net hyl ;
: furan-2-yl nmet hyl, phenethyl pent - 4- enyl , pentyI,-butyI,'aIIyI or

cycl opentyl group. ~ R ~ R3_ . R3 " R3 '

10 ¢

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 fura.n-:al-ylrnethyl
15 thlophen~2-ylmethyl or thlophen-3-ylmethyi group or a strarght of branched alkyl
a - group havmg 3o 8 carbon atoms an alkenyl group havrng Jto 8 carbon atoms
‘mawmmwmmmdSwGQmmmmw o
. pistor2 and the substrtutron inthe az ablcychc ring may | be in the 2 3or4
. _ position mcludmg all possible confi guratrons of the asymmetnc carbons;
20 B ora pharmaceut:calty acceptable ‘salt thereof

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




6. A conpound according to an one of the preceding clains, V\,herei n B
represents 10 a hydrogen atom or a substituted or unsubstit gheng/l
pyrrolyl, thienyl .or fury) group, or sa biphenyl, naphthale Iun 200
5,6,7, 8- tetrahydr onapht hal enyl or benzo[ 1, 3] di oxol yl group. 7 A corrpound
accordr ng to claim®6, wherein B represents a substituted or

unsubstituted phenyl group and R6, R7 and R8 each |ndependc§gly represent a
hydrogen or hal ogen atom or a hydroxyl, - NMe2,-
NHCOWMe, -CONH2, -CN, -NO2, -COOwe, or CF gr co\nﬂpﬁgnd accordr ng
‘to claim7, wherBi h—B-(CHem—eéem—s(Céﬂz) RN 20 f liuor opheényl or

3- hydroxyphenyl group. 9. A conpound. accol gf to any~one of the preceding
clai'ms, wherein n=0o0r 1, m is an' i -eger roml to 6; and A represents.
a CHZ- -CH=CH, -CO, -Nwe-, -0- S- group: 25 10. A conpound’
according to cIa|m9 V\/nerern mis 1 ('Q or '3 and A represents a- -CH2-,
-CH=CH-, or -G group. 11. . A corrpound accor di ng to -any one of t he

recedin cl ai CH represents a grou

Eel ect edgf rom @’%F%%\Agjy%@ﬁ?%p ar?agg_%'?’ﬁﬁjz' %) 3- pheﬁyl al lyl, pﬁenefhyl ,

g Pﬂenylhpr ogyl im&a(:ﬁnte udrr@?sl;orxfjenoxy) pLopyl 35(411‘2| uzr ophenoxy) pr 0|oy1]I

i ophen ro an co accordin

to anypone ofy p@"%rs@'été(ﬁ r@"%ka@lﬂng‘\}m &gﬁ'ﬁ{@( ﬁ?@p‘ng‘eﬁr' )éh >Ger de, )
bromi de, or tri-NR4QLPACRIRS-LA0P,0Mherdd RLaddIRS a&ﬂﬁndép%nd&wtwép@s@m a
according to ahg one of the r edr n% g@erer n ”r]-{e bi c%g roup IS
substitut ed i n'¥Y#HLIL BOL: 1ai56 ,@r by EB‘?FE}BWHHa PR 0 P Fﬂgf
wherein .t he sulnﬁ{ﬂérugmyc@tnﬁghe 3-position 5 has the (R) confi guratl on. 15.,

. A conpound. according to one of the preceding clains, which is a single
i somer. 10 16, A4S 83 9&P&r ng to claiml which is: .

| VBenzyllphenyI caBepicee®e ladwyhnﬂjeatutorwér@é@o@ @boga Sydidii gmpercoom or
Benzyl (4- 11 uor ogRegyl ) carbam, o act g 1. azabl cvel o122, 2ot -3 (Rl it er

group, a 5,6,7,8- tetrahydronaphthalenyl group, a blphenyf group, or a group of

p

formuta (i) or (n)

- Z

0N W
15 | o ' '
| irvherein Z represents ON or S S
' R3 is as defined above; and
R6, R7 and R8 each mdependently represent a hydrogen or halogen atom, or a - ¢ :
- _ | hydroxy, phenyl -OR4, -SR4, -NR4R5, —NHCOR4 -CONR4RS5, -CN, -NOz - ‘
200 N '_ - COOR4 or -CF3 group or a straight or branched substltuted or unsubstrtutedf '
lower alkyl group; L _ _
wherein R4 and RS eaoh-independently represent a hydrogen' atom, a straight ‘
or_branched lower alkyi group, or R4 and R5 together form an ahcycllc nng, or.. . . o
Ré6 and R7 together form an aromatic, alicyclic or heterocychc ring; and
o 25 X represents a pharmaceutically acceptable anion of a mono or polyvalent acrd

3. A compound according t_o claim 1 or clairh 2, wherein p is 2.



-Benzyl p-t ol yI carbam c acid 1-azabi cycl 0[2 2. 2] obt - 3- (R)yl ester

But yl phenyl carbam ¢ aci d 1-azabi cycl o[ 2.2.2]oct-3-(R)yt ester

Phenyl t hi ophen- 2-yl met hyl car bani ¢ aci d s§- azabi cycl o 2. 2. 2] OCP%J?'P@ 9@0535t er
Phenet hyl phenyl carbam ¢ "aci d 1-azabi cycl 0[2 2.2]oct-3-(Ryl ester

Pent yl phenyl carbam ¢ acid 1-azabicyclo[2.2.2]oct-3-(R)yl ester

Pent - 4- eny4, phenylceeFBafm Scrdiflg o aﬁﬁeh@wlcdiras 2. & @qué%ea(ﬁivlre;eééeeﬁs 2
Phenyl t hi ophen- 3 net hyl carbam c acid 1-azabi cycl

coter 20 But vl (AP ePRRRHy MEAPIRAH. Jugrnor .y ety (e or Tt 2

1--azabi cycl o] 2. \dméih9cdrodp.(R) yI ester  Bis-thi ophen-2-yl met hyl car bam c aci d
1-azabicyclo[2.2.2]oct-3-(R)yl ester: ‘ g
Fur an- 2-yl met hyl - 2- t'hi ophen-2-yl met hyl carbanmic_ acid -

i azaglscycelt 0%%%&%2] Em@ Echc@dxﬂ @@taﬁ@ éhéyéﬂ hieoreiﬁ@iedﬁrgybﬁﬁﬁdnm@élhaﬁzc add
- 1-azabicyclo 0oC

Cycl opent yl t hi SpAEREMIS ?IWBFYly‘Ih@&F'%%YH“%‘EVIdWO%‘f&b} ety f“@”‘?]’ﬂ&"@ﬂgl (R yl
ester Furan- 2- WraRihyl pARLVEGRHRAM, GuRE iyl oPgRiipes p2: 2] oct-3- (R)yl
“ester Bis- furéﬂn 2- y?/rrgt hyl c@?ggmmc gg’fd )l, gza%mcyclgio 2 2] oct - 3- (R)yl
ester  Benzyl phenyl carbam ¢ acid 1-azabi cydo[ 2. 2. 1] hept 4 yi. ester 30

~Benzyl pheny/l cardadthgoudai ddedriigabiah Yk of auezpr%b@ahg éiah‘:lls Q&kﬁe‘m BQépl%sents
pharmaceutical |y acceptably salt thereof. - npound accor d

I ng
2 whicl is: 3a(W}thm?‘loﬁheh?l%‘QPfHﬁﬁ?ﬁy?roRWbit'tE’%’dpﬂ’{Eﬁv'r AYTYh tfile"!%er
azoni abi cyco[ 2 figwi r naphthalenyl, 5,6,7,8-tetrahydronaphthalenyl or
c1-Allyl-3-(R)( bﬁz%ﬁg%ﬂ ?argigg?r’g’gl/ oi?/) a)éonl abi cydo[y2 ] oct ar)lle
‘broni de 60 22 PgRECI>GisHoxolyl group.
3-(R)( Benzyl phenyl car banmoyl oxy) < 1- phenet hyl - 1 -azoni abicyco[ 2. 2. 2] oct ane;
brom de 3-(R)(Benzyl phenyi car banoyl oxy) - 1- (3-t hi ophen =2-yi - rop%/ g
~azonj abi cyci of A gor@})ot&q FREErIHL ol gglns 6, wherein B Tepresents a substa utéd o

3-(R) (1Benzyl pheayumfdwmér@xyrbuaaﬁﬁﬂehRnydrermnéb&n ﬂadependently representa
azoni abi cycl of 2] oct ane; “brom de :

-3-(R) (Benzyl phéwosem B&'ﬁd%%@&mlor(azhxﬂ{emxfyeihwyr?HzPH -OMe, -NMe-,
.azoni abi cycl o[ 2vACBIRS LEORIH; LERNiGE,, -COOMe, or -CFs group. . - -
3- (R) (Butyl phenyl car bam)yl oxy) - i- (3 phenyl al | yl ) azonl abl cycl o[ 2 2 2] octa

ctaim-

. 8. A compound according to claim 7 wherein B: represents a phenyi
20 : ﬂuorophenyl or 3-hydroxyphenyi group R "
9. . A compouhd accofding to any one of the precediog claims, wherein n= 0 ortym -
is an integer from 1 to 6 and A represents a -CHz— -CH= CH-, -CO— -NMe- -O--
- or -S- group. '
N 10 A compound accordlng to clalm 9 wherem m is 1 20r 3. and A represents a '
' -CH.-, —CH—CH- or -O- group. ' ' '
C | . 11. A compound ac_cording to .any one of  the preceding . 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- o
hydroxyphenoxy)propyl, 3-(4-fluorophenoxy)propyl, 3:thiophen-2-yipropyl, 1-
allyl and,1‘—hepty‘t.r - ' S S

'35 12, A compound according to any one of the preceding claims, wherein X~

represents a chloride, bromide, or trifluoroacetate anion.




- 10 brom de .
1- Al 1yl - 3- (R) (butyl phenyl car banoyl oxy) = 1- azoni abi cycl o[ 2. 2. 2] oct ane;

broni de - 3-(R)(Butyl phenyl car bamoyl oxy) - 1- ( 2- phenoxyet hyl ) - #2 June 2005
azoni abi cycl o[ 2. 2; 2] oct ane; broni de
3- (R) (But yl phenyl carbanoyl oxy) - 1- [ 3- ( 3- hydr oxyphenoxy) propyl]-1 15

azoni abi agcl o4 Zo&paﬂxmtaﬁaﬁdm r@maﬁﬁ‘ one of the preceding claims, wherein the

3- (R) (Butyl phenyl ¢ noyl oxy) - (4-f | uor ophenoxy) propyl | -

azoni abi cycl o[ 22. 2‘1 P ’SbsrUBﬁ‘i‘tH@d in the 3-position.

3- (R (Butyl phenyl car banoyl oxy) 1 (3 th| ophen 2:yl propyl F1- .-

'azonlablq clo[,22: 2] octane

3- (R) (But §1 ph&n§ARRAYE rﬁf;FP'ES’J&Q) t01¢'i"91 %ewwrﬁrfbmﬁ subgtituent at the 3-position
azoni sabi cyci ohds thedRyebaiy@ratiBhom de .

3- (R) (Phenyl t hi ophen- 2-yl met hyl car banoyl oxy) - 1-( 3- t hi ophen-2-yl propyl)-1-
azoni a bicycl o[ 2. 2. 2] octane; brom de _

1- (2- Phengxy- Atdm;)ouad (aaboremaqaﬂnyt&neomB PreYddiRy BidimsC WHRATRYS Lkl 1 25
azoni abi cycl o, gﬁ' 2] oct ane; brom d

1- Al 1yl - 3- (R) EBM&hyI t hi ophen- 2-yI rret hyl car banoyl oxy) - 1- ‘

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

3-(R)(Ph th henyi car banoyl oxy) - 1- (2- phenoxyet hyl ) -1

azon’ bi ié/] df(?g'?p? tecarEing tt"rci""?'’I“ubWFb'ﬁ'(‘,ésc ate 30

1- Heptyl - 3- (Faémmheﬂyiwérameéw& %&B@ewd[@m]oéi AFON! &dtecycl ol 2.2 2] oct ane;

trifl uoroacetél
1- ALyl - 3- (R EEHERProreRheyReRbamip Agid H;ﬁ@émﬁaﬁ%@ﬂ@%ﬁ-@ylaﬁaﬁw a-
bi cycl of 2. 2. ﬁmwa;ﬂﬁ)lyi&érbérhiéoéé?@¢-%tz§$1§yclo[222]001-3-(R)¥1I

3- (R (phenyl t hen 3 |.met hy| car bano (3 |ophen 2- yI propyl ) - 1--- _
35(a)z(()g| a bi C‘%}-{»fﬁ e sl 1-aEadis é[z Zgoct 3~(R)yt ester , | |

1- (zlsPhenoxyeFtH@yay:}mé?pr(eﬂ)i gh@wcbmaﬁnaaada aﬂdﬁﬁgamzcﬁﬁa@ﬁ#ﬂ%&fei

“azoni abi cycl Loct ane; brom de 22 Jun
"3- (R (Bi s- th H@Wy@ YA PRIIE 279 insFabicyalel2 2 odRR)YIpeS®y | ) - 1- azoni abi cyc
o [2.2. 2] oFenR hehw@aibaﬁnc acid 1-azab|crclo[222]oct 3-(R)yl ester

3- (R)( BI"S_ thigd Rtls-enylp}{nlenyl rgaln%grabc?dn}l)}alizgt;(lcyclo[2g2]oct- Rr)lﬁnestt-zryI propyl) 1-'
e Eroa it Phen_ylmlophen-s.ylmethylca_rbamlq acsd.=1-azablcyclo[z.2.2]0ct-3-(R)yI ester- - -
20 Butylthiophen-2-yimethylcarbamic acid 1-azabicyciof2.2.2joct-3-(R)yl ester
:' | Bis-thiophen-2-y|methylcarbamic acid 1-azabicyclo[2.2. 2]0ct-3{!§)y1 ester
Furan-2-ylmethyl-2 mlophen-z-yimethylcarbamuc acnd 1-azab|cyclo[2 2. 2]oct-3-

(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

_ | Benzylphenyicarbamic acid 1-aiabicycl6[2.2.1]hept—4—yi ester |
30 - Benzylphenylcarbamic acid 1-azabicyclo[2.2.2Joct-4-yl ester |

o ora phahnaceutically acceptably salt thereof. A

- 17. A compound according to claim 2 whichis:
7 h 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




azoni abi cyclo [2.2.2)ocl ane; brom de 5

1-Allyl-3- (R)(a I t hi ophen- 2-yl net hyl car banoyl oxy) - 1- :
azoni abi cycl of 2. 2] octane; trifluoroaggtate 22 June 2005
3-(R) (Cycl opentyl t hi ophen- 2-yl et hyl car banoyl oxy) - 1 (3-phenyl propyl) -1 -
azoni a bicyclo[2.2.2]octane; trifluoroacetate

3- (R) (Furan- 2- ﬁL(RﬁBBMiymh%hyle@éb@Wﬂ/thenbﬂ(ﬁi1Fﬁieﬁybsbycm{y]z)z]&ctaﬁ@nl abi cycl
o 10 [2.2.2] ogtang trifluoroacetate or
1- Al |yl - 3- ¢ Ry (BI¥Y®%ir an- 2- yI met hyl car banpyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct an.

e; trifl uorOaBE{RﬁB@nzylpﬁ}enyléar@@ﬁ%S’bﬂﬂ REOIgphag 2hy-padpylyane of the preceding
clains characteris E’ 9 %5 15 1t ha an | C50 value (nM for muscarinie -
MB receptors ofi%? 2 3k octage. WD ess for the preparation of a '

carbangte of fQI(RNBaanlﬁhen%baHo%(ibW-{% -penylirdbyl)-120 (1) wherein Rl, R2

and p are as defin I n_an ne o ainms 1, 3to 5 or 13 to 16, which"

process conpri §€%’"§%%’EP[%%£H’C%BW% formul a (11'): 'Rl CONR2 -0 25
(1) wth a sqnnsbﬁﬂrwhfen 1@éﬂﬁsuhway16kw1-(2cbﬁenwsre(t@ﬂw 22 June 2005 - 62 (1V)

5 wherein R1, ‘if or nul ae gnll) and (1V) are as defined |n any one
of claims 1, 33%95"@ F'°ﬁ232t215’°§?6’e bro
- 3- (R)(Butylphenylcarbamoyioxy)—1 (3—phenylallyl)-1 azon:ablcyclo[z 2. 2]octane

10 bromide ,
—AI!yI -3-(R)(butylphenylcarbamoyloxy)- 1-azon|ab|cyclo[2 2. 2]octane brom:de -
—(R)(Butylpheny[carbamoyloxy) -1 -(2—phenoxyethyi)—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
' o 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 -(R)(Butyiphenylcarbamoyloxy)1 (3—phenytpropyf)—1- A ' T
| ' 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 :
30 3 —Hepty!-3-(R)(pent-4-enylphenylcarbarnoyloxy)— —azomablcyclo[Z22]octanej -
' trifluoroacetate L - ' ' “
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




'20. A process for producing a salt of formula (I1): RL. N~ R2 - (CHn A -

(CHOy B2) 2),W(CH2)p O X (u) 1.0 wherein Rl, R2, p, m , B and X
are as defined in any one of clains 1 30,17,'_ whi ch process E%Hﬁ'ﬁﬁr 305

quat erni sing the nitrogen atom of the azoni abicyclic
formula (1)

15 Rl ONR2 NaOI I (lI) wherein Rl, R2 and are

ring of a corrpound of

as

o

are as defi nedl2abdlpstanarhiomideepr esents a | eavi ng group.
. di t d I
or 127 55 SuaRTBEduoHigt Sy chbancnbg) - f‘ﬁ%ﬂ’i‘%“ ifgbined 2| a?ma'zrf |

wherein the r eszAniabigyclodagtjentane; bromide

19,

5
‘ 10
. 18
15
20
s

- Wiih a compound of formula (V).

1-Allyl-3-(R)(allylthiophen- 2—ylmethylcarbamoyioxy)’1—
azomablcyclo[Z 2 2Joctane; trifluoroacetate
3-(R)(Cyclopentylthnophen 2-ylmethylcarbamoyloxy) -1- (S—phenylpropyl) 1-
azonia bicyclo[2.2 2]octane; -trifluoroacetate -

-(R)(Furan-z-ylmethylphenylcarbamoyloxy) 1-(3—phenylpropyl) 1—azonlablcyc!o

- [2.2.2Joctane; ftrifluoroacetate or

1-Allyl- 3—(R)(bls-furan-2—ylmethylcarbamoyloxy) 1- azomab:cycio[2 2. 2]octane
| trrﬂuoroacetate '

~ A compound according to any one of tﬁe préc_eding claims characterised in that

-~ ithas an ICsp value (nMj for muscarinic M3 receptors of less fhan 35.

A p:;ocess for the preparation of a carban{ate of formula (1)

S pe __ R1 ]
\ 0. N

: (|)

25 21 A process

whereln R1, R2 and p are as def ned in any. one of clalms 1 3toSori13to 16 -

wh:ch process compnses reactmg a compound of formula (Iil)

E - R1

: . / o
-l N_ '
Y R2
:_‘,_,O T -’

)

e OH
N‘(C-Hi’)p; S




mxture i.s purified by solid phase extraction. 5 23. A pharnmaceuti cal
conposi tion conprising a conpound according to any one of. c¢laims 1 to 18
in adm xture with a pharmaceutically aﬁgeptable carrier or dl4BRR0024. A
conmpound according to any, one of clai to 18, or a pharmaceutical 10
conposition according to claim23, for use in a nethod of treatnment of the
human or ani nmal body by therapy. 25. Use of a conpound according to any one
~of claims 1 to 18, or a pharmaceuti.cal conposition according to claim 23,
in the manufacture of amedi canent for the 15I¥Yeatnent of a respiratory, .
-urol ogi cal or gastr0|ntest|nal di sease or disorder. 26. A conbination
product conprising (i) a conpound according to any one of claims 1 to 18;;
-~and (i) another conpound effective'in the treanent of a respiratory,

urologlcal t|n | _dise r for ,sinmultaneous,
separ at e or se(ﬁ'@ﬁ%’ 31 % pn O%urjr?ﬁ ﬁgfa (R)Q agé %? deée%‘#éﬁ ﬁ'ﬁy P8 & aim 26
conprising (i) cmlmerrmbr_ﬁdorakﬁctor‘ldl ng to any one of claims 1 to 18; .and 25
(iii) a-{32 agonist, steroid, antiallergic drug, phosphodiesterase | \Y;

i nhibitor and/or | eukot riene,D4 (LTD4) antagonist:for simultaneous,
separ at e @0. sequaptésl fougreduding healt ofatmuatiilof a respiratory di sease.
~ ABSTRACT  QUI NUCLI DI. NE CARBAMATE DERI.VATI VES AND THEI'R USE AS MB -

ANTAGONI STS: A conpound which is a carbanate of forrrul a :R1 [err]

wherein Rl represents
‘T "R
o

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 o o -Ting- efa compound of formuia (I)

15
' 'w'hereinR‘I., R2 and p are as defined in any one of claims 1, 310 5 or 13 to 18,

. 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.




lerr] wherein R3 represents, a hydrogen or halogen atom or a straight
or branched |ower alkyl group or a cyano group; R2 represents a benéé/l,‘
phenethyl, furan-2-ylmethyl, furan-3-ylmethyl, thiophen- 2- yI2delURg R0

t hi ophen- 3-.yl met hyl group or a straigh? or branched al kyl group having 3
to 8 carbon atons, an al kenyl group having 3 to 8 carbon atons, or a

cycl oal kyl group of 3 to 6 carbon atons; p is 1 or 2 and the substitution
in the azabicyclic ring may be in the 2, 3 or 4 position including all
possi bl e @8nfi fupPeckemacestdingdo giymmal or claimrovherein the pesultingc exattiaal | y
accept abl e sal t,; ; . C s3]l 1y acceptable salt may be of
formFJ)I a [erhlhgﬁélsgpﬁﬁe&m%ﬁg@gﬁ%p&gﬁgﬁﬁé defined above; mis an integer
fromO to 8, Arepresents a -CHerr]-, -CH=CR4-, -CR4=CH, -CO, -O, -S-,
-S(O -4 - er il s - - qr. re , _
indepe%de%t y FDJ e%r}aé?gﬁz%gal %"5? ggﬁé’ﬁgg’t“gwh@as"%?gﬁ@? %ﬁrﬁﬁgﬁcaﬁgﬁ%%r
~alkyl group, oflamas gnéb RS inogdmintre with @ pharalaceytshllc accemabla ¢asrienod nt eger
fromO to 4, Bgfigdyesents a hydrogen atom an al koxy group, a cycl oal kyl
group, -COOR4 or -OOCR4 wherein R4 is as defined above, or a cyano group,
a napht hal enyl group, a 5,6,7,8- tetrahydronaphthal enyl group, a biphenyl

group,  orpa gr QUQOrﬂgfvo'urIdoérEEdlcﬁgf td 2Ry de b clalfd "l to 18, or a pharmaceutical
0 . composition according to claim 23, for use in a method of treatment 6f the
human or animal body by therapy. |

.25, Use of a compound according to any one of cldims 1to 18 ora pharrhaCeuticaE
_.composition according to claim 23, in the manufacture of a. medicament for the -

15 treatment of a respiratory, urological or gastrointestinal disease or disorder.

26. A combination prodict omprising _ _
03 a compéund _according to a'ny one of claims 1 t_b 18; and -
. L = :-::-:anot_hef; compound-effective:in-the: treament-of . a:respiratory, '.uro_{bgical, LreEEs
20 g or gastrointestinal disease or disorder ' : |

for s'rmUitaneous, Separate or sequential use.

27. - A c'o'mbi'n'atbn pkdduct ‘accord'ing to claim 26 comprising N
o (i) - acompound acbording to 'any one of claims 1 to 58; and-
a5 iy a Ba ‘agonist, stei'oi'tzl",-‘antiéllergic'drug, phosphodiesterase IV inhibitor -
| ' and/or leukotriene D4 (LTD4) antagonist ' '_ o -
~ for s'imuitaneous,.separat'e or sequential use in the treatment of a respiratory

disease.




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 a hydroxy,
phenyl, -OR4, -SR4, -NRARS5, -NHCOR4, -LCONRARS, -CN, -NJerr] 22 JomoRA0or

- CF[ err] group or a straight or-brancﬁed substituted or unsubstituted

| ower al kyl group; wherein R4 and RS each i ndependently represent a
hydrogen atom a straight or brangheghA@yper al kyl group, or R4 and R5
together  forman alicyclic ring; or Ro6 and R7 together form an ‘aronmati c,.
alicyclic or heterocyclic ring; and X represents a pharmaceutically

accept abl e ani oroWRUGLIADIFCCARBAAM NRRERIMATIHES AND THEIR USE AS M3 ANTAGONISTS

5
A compound which is & carbamate of formula : _
: o N R1
~
‘ R2
wherein R1 represents
R3
10 | |
‘wherein R3 represents.a hydrogen or halogen atom, or a stralght or branched
lower alky! group or a cyano group;
'R2 represents a benzyl, " phenethyl, feran-Z«yImethyl, ) fu'ran-_3-ylmethyl. |
thiophen-2-yimethyl or thipphen—ij’;—ylmethyl group of a straight or branched alkyll
15 group having 3 to 8 carbon atoms, an alkeny! group having 3. to 8 carbon atoms,
~ or acycloalkyl group of 3 to 6 carbon atoms; L
P rs 1or2 andthe substrtutron in the azabrcycirc nng may be in the 2, 3 or4d -
- position includrng all possrb!e conﬂguratrons of the asymmetnc carbons
. or a-pharmaceutically acceptable salt thereof. .
- ‘ .

" The pharmaceutrcaily acceptabie salt may be of formula
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wherein)R‘l, R2 and p are as defined above;
mis an integer from O to &; - o
Arepresents a -CHg-, -CH=CR4-, -CR4=CH-, -CO-, -0-, -8-, - , ~S(0)-, -SO,-,

.--NR4-, or -CR4R5- group, wherein R4 and RS each -mdependentiy represent e

hydrogen atom, a straight or branched lower alky! group,.or R4 and R5 together

form an alicyclic ring;

- nis an integer from 0 to 4; 7
. B represents a hydro_gen'atom, an alkoxy group, a cycloalkyl group, -COOR4 or-
-O0OCR4 wherein R4 is as defined above, or a cyano group, a naphthalenyt ;

group, a 5,6,7,8- tetrahydronaphthaleny! group, a bipheny! group ora group of

_ formula (i) or (i)

ﬂRs

Z

wherein Z represents O, Nor S;

: .R3 is as defined above; and

R6, R7 and R8 each lndependently represent & hydrogen or halogen atom ora

., hydroxy, phenyl, -OR4, -SR4, -NR4R5, -NHCOR4, -CONR4R5, -CN, -NO,, -
.COOR4 or -CF; group or a straight or_branched, substituted or unsubstituted .

_ lower alkyl group;

wherein R4 and R5 each lndependentiy represent a hydrogen atom, a straight

. or branched lower alkyl group, or R4 and RS together form an ahcycl:c ring; or

R6 and RY together form an aromatic, alicyclic or heterocychc ring; ‘and

X represents a pharmaceutically. acceptable anion of a mono or polyvalent amd




