29 Decenber 2006 -1 NEW QUI NUCLI DI NE AM DE DERI VATI VES Thi s i.nvention
rel ates to new therapeutically useful quinuclidine am d&Rpsember?0fes, to
soe processes for their preparation and to phar maceut i cal conpositions
containing 5 them The novel structures according to the invention are:
antinmuscarinic agents.with a potent = and long lasting effect. In - -

particul ar, these COWOHEWQW%H&“E% Ibﬁ%%{%r.rb\?%%enuscari ni c

receptors. This subtype of nuscarrnic.re nt in glands and 10
snmoot'h nmuscle and nedi ates the excitatory effects of the parasynpathetic

system ; | ret) . t he contraction of visceral snooth
R e e e S e R S
Phar mac ot procases tior theit prepagdion aad td\eharmXesutical L8RDDsitidis datamh@goni st's
are tgergfore known to be useful for treating diseases characterised by an
i ncreased parasynpat hetic tone, by excessive glandul ar secretion or by
snooth nmuscle contraction (R M Eglen and S.S. Hegde, (1997), Drug News

Per spect - 462- 4 . Les of this.kind of diseases are

resp!or at%r}ey |§%Fu§grg%5 géj%oﬁdlﬁﬁogtﬁgmﬁﬂt?%? ADEnYsAarinie agantsaih s pdiedease

(COPD), dnddaordiasiirg eff:acbr_llmbialaibulialyﬂ&fseeambbmﬁds)éhoﬁﬁdwﬁwggggugand rhinitis;

urologicgl. di.sorders such as. urinary incontinence, .pol]akiuria, neurogenic . -

or ugst a ?Cgklﬁ'?erloc(?gfqrs‘c S %@%%P&ﬁr}é'?%cﬁfﬂv%wep y/SPresest inglands sindt est i nal

gi so?&ierasrllcs:lﬂu:hzuadz and metdwéslethbceweitat@y @déagsreﬁ the (l;paﬁetsymst;hbiiéé tem an o a

iverticylifl nd..peptjc ceration; and cardiovascul ar disorders such as

vagal | y ,%“é’f‘fLaZag F%%&grbdr%tﬁ'&?ﬁoﬂ&%ﬂ'@ﬁﬁgﬂ??ﬁa'ﬁmoﬁg’ MHEa (G harter@cept or

Agoni st Chattidergict Ergusmhissisn, in Al FEREhgas aﬁ,%a&h@%@i}@ Chbenilthiigssel Reical

Basi s ofy Therapeutics, 10th edition, MGaw H [T, New York, 2001).  The

corrpounaysor’éf " invention can be used alone or in association with other

drugs comonly regarded as effective in the treatnent of these di seases.
conbination with (32-agonists, .

ot er B8 ade Eebalite ABT oG ARow i st G2 R AEBP<PseR BBy So iR
| eukot r iiremeasad patabipdhipathtiagme ) excbodive GibmilldraBeRYSH oSBPShastR Mifsciequent i al -
dor i vat 0BG R {REF Eelhn SN HoE e kloolh 2o Hows Fetioet < P 4005160 r mui o
(I): 29 Decenber 2006 -2 .
Examples of this kind of diseases are respiratory disorders such as chronic obstructive
20 pulmonary disease (COPD), bronchitis, bronchial hyperreactivity, asthma, cough and
rhinitis; urological disorders such as urinary incontinence, pollakiuria, neurogenic or
unstable bladder, cystospasm and chronic cystitis; gastrointestinal disorders such as
irritable bowel syndrome, spastic colitis, diverticulitis and peptic ulceration; and
cardiovascular disorders such as vagally induced sinus bradycardia (Chapter 7
25 Muscarinic Receptor Agonists and Antagonists, in Goodman and Gilman's The
- Pharmacological Basis of Therapeutics, 10t edition, McGraw Hill, New York, 2001).

The compounds of the invention can be used alone or in association with other drugs
commonly regarded as effective in the treatment of these diseases. For example, they can
30 be administered in combination with B,-agonists, steroids, antiallergic drugs,
: phosphddiesterase IV inhibitors and/or leukotriene D4 (LTD4) antagonists for

simultaneous, separate or sequential use in the treatment of a respiratory disease.

- The new quinuclidine amide derivatives of the invention have the chemical structure of
35 formula (1): |



R - 'Nu RZ NZCHOP O (i) 5 wherein R, represents a hydrogen atomor a

strai ght or branched, optionally substituted |ower alkyl9 Degewsber2006 R2
repf:esents a group of formula i) or ii) i) ii) R R385 RQR- Q.5 wherein
15°R3 represents a .group selected froggghenyl,:z-furyl, 3-furyl, 2-thienyl
or ‘3-thienyl; . R4 represents a -group s&lected-from optionally substituted
lc;,er alkyl, optionally substituted |ower. al kenyl, optionally Substituted
| ower .al kynyl, cycl oal kyl, cycloal kyl nethyl, ~ phenyl; benzyl, phenethyl,
2-furyl, 3-furyl, 2-thienyl or 3-thienyl; 20 and R5 represents a hydrogen
atom-or a hydroxy, methyl, or -CH2OH group; the benzene rings in fornula
ii) and the -cyclic groups represented dngs and R4 being each _

i ndependent |y optionally substituted by|lone, two or three substituents

sel ected from 25 hal ogen, straight g%ed, optionally substituted

| ower al kyl, hydroxy, straight d¥ hed, optionally substituted | ower

al koxy, nitro, cyano, -CX2R or- % herein R 29 Decenmber 2006 -3 and
R' each independently represents a hydrogen atomor a straight or branched,
optionally substituted |lower alkyl grgegp or R and R' together with the
atomto which they are .attached forma cyclic group; 5 Qrepresents a
single bond or a -CH2-, -CH2-CH2 -0-, -OCH2-, -S-, -S-CHZ- or -CH=CH
groupg Rydateih OF 2 and the amide group is at positions 2, 3 or 4 of the
azabi cyclic ring; -

R1 represents a hydrogen atom or a straight or branched, optioné!ly substituted lower alkyt

group;

10 R, represents a group of formula i) or ii)

wherein
15 'R3 represents a group selected from phenyl, 2-furyl, 3-furyl, 2-thienyl or 3-thieny!;

R, represents a group selected from optionally substituted Ic..er alkyl, optionally

substituted lower alkenyl, optionally substituted lower alkynyt, cyc!o.alkyl, cycloaikylmethyl, '
_ phenyl; benzyl, phenethyl, 2-furyl, 3-furyl, 2-thienyl or 3-thienyl; |
20

and Rs represents a hydrogen atom or a hydroxy, methyl, or -CH,OH group;

the benzene rihgs in formula ii) and the cyclic groups represented by R, and R, being '

each independently optionally substituted by one, two or three substituents selected from
25  halogen, straight or branched, optionally substituted lower alkyl, hydroxy, straight or

branched, optionally substituted lower alkoxy, nitro, cyano, -CO;R’ or ~ NR'R”, wherein R’



10 -or. pharmaceutical |y acceptahl e salts thereof; including quaternary
ammoni um sal ts; -and al | individual stereoisoners and RPHegrmben29dbeof :
wi &8 t he proViSO'that when p is 2, the am de noiety is in position 3 of the :
quinuclidine ring, 15 R, is hydrogen gand R3 and ‘R4 are both unsubstituted -
phenyl, then -when sai d compound i-s ndét’ a pharnaceutlcally acceptabl e salt

or is a HC, salt cannot , be_ope of hydrogen_ or hydroxy and when
sai d cor‘rﬁBﬂ %aghé{“}g‘faﬁ?fgﬂﬂy Wﬁ}gw} AR ArFStRIghE PHR HYRNefisslup at t ached
to. 20 t bptiovidlly egmstme@mf a?k'y”l gralp oHldndi Retogéther with 18 alen &ARRSH tHh§

the invention include quaternary amoni um.salts

hydr oxy ‘I"ehet apoun oi

of formjr”‘%l?elc}% ‘iﬁ“a%yc'?\ﬁmﬁﬁ R6- (CH2)"-A- (CH2)m N (CH2)p 0 (11) 25
wherein Rl, R2 and p are as defined above; mis an integer fromO to 8, n
is an.nfeger fromO0 to,4: 006 -4 A represents roup
sel ec?edbf’%B'FﬁseE‘fﬁ? singlg-pardqor a'%moéwo-wo( -S-Chly- or -@H= CﬂS(O)—,
-S(0 2- grotip: NR -, V\/nereln R and R' are as defined above R6 represents a

hydrogen atom or ‘a group sel ected from strai ght or ‘branched, optionally 5
substituted | ower alkyl, hydroxy, straight or branched, optionally

subst i t up gt bopand tdanide gratipasat pdiitioh® 2, 3%6&18&2@.@,&@ gy -O(OR,
-SC(OR, -CONRR', -NRCOOR", - NR C( O NR"; cycl oal kyl ;" phenyl,
naphthanelyl 5,6,7, 8- tetrahydronaphthanelyl benzol[ 1, 3]d|oonyI

het eroar yil prasrmBesRkcaIyRcHptabiR sal BeRof: bﬁéhﬁkﬂn@éuéﬁ@rfnhﬂ%%rﬁ&%% sBd wherein
the cyclic groups represented by ‘R6 are optionally substituted by one, two

or 10 three substituents selected from hal ogen, hydroxy straight or

br anchedandgll ingivRiubysterebisbhblatpd nhidords Bkl phenyl, -OR, -SR, -NRR',
NHCOR , -CONR R', -CN, -NO2 and - 000R, R and R' bel ng as defi ned above;

X- repr esents a phar maceuti cal |y acceptabl e anion of a nono or polyval ent
acid.  Ljith the proviso that when p is 2, the amide moiety is in position 3 of the qumuclldme rmg,

15 R4 is hydrogen and R; and R, are both unsubstituted phenyi then

—when said compound is not a pharmaceutically acceptable salt or is a HCl salt, then R;
_ cannot be one of hydrogen or hydroxy:; and
- when said compound is a quaternary ammonium salt having a methy! group attached to
20 the nltrogen atom of the quinuclidine ring, then R cannot be hydroxy.

The compound_s_ of the invention include quaternary ammoniUm salts of formu!a.(ll).
R

o |
X / NT R,
R ““—(CH)—A (CH2) —Nery ]

()
25_. wherein Ry, Ry and p are as defined above;
m is an integer from O to 8;

nis an integer from 0 to 4:
30 '



and all individual stereoisoners and m xtures thereof; wth the proviso
that when p is 2, the anmide noiety is in position 3 of 2P meceuber 00 di ne

ri E[g R, iIs hydrogen R3 and R4 are-both unsubstituted phenyl and R5 is-
hydr oxy, then in the 20 corrpounds of formula (I1) the sequence R6 - (CHZ)
- A- (CH2)m - cannot be a nethyl- groff‘p “Furt her’ obj ectives. of the present'

et S BB As B LS BRReR TR SR LRI G LpBamEts, o
conmpounds$(@heS{e aid NR-, aueredn Rtisnd R” hﬁé&as@ﬂﬁécﬁﬁﬁd’b‘ée of a medi cament for

the treatnment of diseases susceptible of being inpr oved by antagoni sm of
M3 nmuscarinic receptors; and methods . of treatnment of di seases suscepti bIe

to anel i Besepiresentya hmm?goammo? ﬁh&jpfﬁé&fﬁ’dlffﬂnﬁstfﬁ%ﬂ@} gfa;y,CPg@l ?OHHW hogs t
conpr izse e C 0 e invention to a subject
i nnﬁegd o &?t gc{qng)ﬁf gﬁ(g h@?’fyaﬁtﬁa'atﬂﬁ%ﬁgﬁcg‘?‘ﬂé’p@ﬁaﬂéswfﬁﬁé@ lowes alkoi, ch {‘al I
out si de- cmosnmpe—cwl—ama”,pce@m -OC(BRY, Lm(o)m'as@(dgnﬁrpq dLﬁﬁb@éﬁﬂ?l n JPb
09328469 4 roup or nolety can be
strai ght o?ﬂo?ﬁgQ h%’glg gﬁldé?@yfﬁ'ﬁpalgﬁni}ﬂ a%gqgmwﬁ pt hanelyp oryrml ety. A
I'over  al kstizoff Sidjoxalyl, h@uee:tayyr eonétard@ciw ROari, Rméﬂigeé@@éﬂhea abB @ a% Dece”ber
2006 -SR%n{R ref e ar bon at ons. artlch

pref erred %} Y Eﬁ%‘ﬁ'cgﬁo%ﬂ{ reS%ﬂf%%BY a'ﬁo@é’f’@#”ﬁ”?ﬂﬁ#@@@ﬁ@éa,m% rret hyl ,

et hyfip pthoqwéubstumemsdemgtedfmmmabg@f farby, straip G eirafiet- %ﬁbb{ény sec- but y|
her ei n, an al ke oup or

and tent roup_ .or ty g |
moi ety caLﬁ’ h%' eé’??‘é{?'gﬁﬂ'fyf &%%Bﬁamefsa% M NWSP&I"P@NB RY ,oﬁélr f\éﬂ);ka;‘rd)/-I group -
or noi et QOOR’|Rwetl Ryl Betrityds @ufiBL@ abbvaDi ety contains 2 to 8, preferably 2

to 6 and .nore preferably 2 to 4 carbon atons. I'n particular it is preferred

that such an al kenyl group or noiety is represented by a vinyl, allyl or

1- pr openylregesers Grphmma&ieutlcallﬁaééplttﬁﬁéjam@ﬁ@&moﬁ@o%&%@éntgﬁ‘a“p or noiety
can i)@ straight or branched, and is typically a ynyl group or

noi e A lower al kynyl group or npiety contains 2 to 8, preferably 2 to 6

and nor eargradffiedidbligl s@rédisoindrabh@mialiRBBherdd}: Particular it is preferred that
such an  al kynyl group or noiety is represented by a 3-butynyl or

1-propynyl group or noiety. 15 Optionally substituted | ower alkyl, alkenyl
or al kynih tpe pmomtwr@ﬁﬁds beﬁﬂldth@Ho%ﬁls u?bés"iﬂogl@ ﬁ}f%ﬁﬂﬁﬁﬂ&@%@ r|n wer

al kyl, oups as defined -above
unsubst ﬁ%lﬁ B%Arggerb %é‘%?’ﬁﬂ@%’db‘?t ”ﬁﬁlf}js%'éthﬁf‘@ﬁylwd(ﬁaés bydrexoy, &%‘ubsﬁta t uent s,
f or ZBxarphpobiydslef formula (Ii) the sequence Rg - (CHy), — A — (CHa),, — cannot be a methyl

group. ' ' '

Further objectives of the present invention are to provide processes for preparing séid
7 compounds; pharmaceutical compositions comprising an effecfive amount of said
25 . compounds; the use of the compounds in the manufacture of a medicament for the .

treatment of diseases susceptible of being improved by antagonism of M3 muscanmc

' receptors and methods of treatment of diseases susceptlble to amelioration by
antagonism of M3 muscarinic receptors, which methods comprise the administration of
the compounds of the invention to a subject in need of tfeatment.

30 |

Certain quinuclidine amide derivatives, which fall outside the scope of the presérit

. invention, have been disclosed in JP 09328489 and WO 931"8048.

As used herein, an alkyl group or moiety can be straight or branched, and is typically a

35 lower alkyl group or moiety. A lower alkyl group or moiety contains 1 to 8, preferably 1 to 6



2 or 3 substituents. Wien two or nore substituents are present, each = .
substituent may be the sane or different. The substi tG@quC@ﬁb%rﬂ@Oﬁypl caIIy
haEggen atons, preferably fluoride - 20 atons, ~and hydroxy -or al koxy groups.
Al Koxy groups nentioned herein are typI%aI 1y |1 ower al koxy-groups, that is
gr oups contal ni ng from1l to 8, preferably 1.to 6 and nore preferably 1 to

4 carbon g /el e) [ ranc r straight and

opt i onal I° y Subst tutagg in ﬁ%‘%ﬂ%@‘? B pg@tcg% @llﬁeprg ”r?ﬂ?l%at%‘ﬂk?'g?'hﬂnt s,
exanpl e lgfeup, OrmcthE wlmentadézytasmem&bathw/prapm melueingdpbsdyi srugimjs ar e
present, 3 me or.different. The substituent(s)
are typi é@ﬁ@@‘%aﬁ%k%g@&%@%&ggt L@?%@QPQBW' Y'uori de atons, and hydr oxy .
groups. Preferred optionally substituted al koxy groups i ncl ude nethoxy,

th ;
ST 5, B uBRAREK, oh KRG Kop BhrBULESh LR SRR S androd SY biretvaxy or
2- hydroxm-ieoplkﬂwl gty tprdngatyu@@vmmiheoyigﬂodmmndﬂelyrmhmdﬁ ZCtaerQﬁ‘eYé?ble} and
Car bocy 55 A RS bRt CoartlOitBRe B PafiRllar ks oBHBHHIR Sigiabat kyl
groups. #eem gwplqrmg&Wum&paisemedrbglaudm et aagryber@l €1aDs or ABieR® Decenber

2006 . -6 Cycl oal kyl groups and ali cyclic groups nentioned herein, unless
ot her wi se specified, typically contain from3 to 7 carbon atons.

Q/c: dal ki ugﬂcbluﬁpelnaaml aﬁxbmyiygcdupcnrmaiejy cor b@sttrr]ﬂgﬂt or@?efjrl@ﬁ@d lainﬁ"@tybﬂéﬂy%iAs od
cycl opro yl ent cl ohex and cycl ohept use
her ei n alﬁ%g'f %!%@II g'%%ﬁ) U cﬁ% WP{/gIkWF é'i'OHE OfF%’r‘ﬁtSC?'Ha'%ﬁz%? e‘?r@ﬂeéﬂﬂ'w 5to
10 hCﬂ.r le)tD &amﬁr@mhulg 2db 4aadoatatemgne pasicliack wdgeBheMiHat %&ﬁ an
napht ha eterocyclic or er up nmentioned hereinis
typical | ywnykgfgp YoM grrsaresﬂﬁ%(%y giﬂ%ﬁvryéom r°p5'$369'"°7'pr?ém5’éﬁﬂéd group,
contai ning one or nore heteroatons selected 10. fromN, S and O.
preferably 1 or

Typi gal | fohet o r resent |

het erqgat%%&ay %lg{sgﬁ%%c{/[ﬂ"firagﬁ 'ge["é{ %f’ﬁ Pk areURs BERIoREY hﬁ’@'"d”%'ll%l e ring or

two or nairaight bulsadchreﬂgwemwlearker@todmw gmgasras%fﬁ@@b@cbmwﬁnch%a@%at om

Exanpl es  of Q er Qc cl udeéjrperld yrrolidyl

pi per azi fipHbe ﬁg?%ﬂﬁ%(%futecﬂﬂ E ] Pgne o ?rP&UQFt‘t”eﬂt%f@'ﬁQWIe by 1,

i m dazola mmwbstlmnazm!heny\lvo of l‘mdﬂal sum}éiltuerhtﬁ @I‘éqﬂ'@lsérﬂ)/éach%ﬁbétﬁ:%nt nyRzi nyl,
pyrim di ZI n 0| ndol yl, i ndo I hdazol yl ,

Cpurinyl tﬁ%ﬁ?rﬁ?ﬂof 5%% ?Zflh?cf‘d‘BFtﬁ'befr& ared%lﬁ ?%'V Falogsma Saﬁrqﬁsypgfy fluoride

naph2hy ratansydnd rqdrdstgbahlkbw grogs, nazol i nyl, cinnolinyl, pteridinyl,
qui nuclidinyl, triazolyl, pyrazolyl' tetrazolyl‘ thienyl and dioxolyl.
Exarrpl es of

Alkoxy groups mentioned herein are typically lower alkoxy groups, that is groups

containing from 1 to 8, preferably 1 to 6 and more preferably 1 to 4 carbon atoms, the
hydrocarbon chain being branched or straight and optionally substituted in any position by

25 one or more substituents, for examplé by 1, 2 or 3 substituents. When two or more -
subsiituents are present, each substituent may be the same or different. The
substituent(s) are typically halogen atoms most breferably fluoride atoms, and hydroxy
groups Preferred optionaily substituted alkoxy groups include methoxy, ethoxy, n-
propoxy, i-propoxy, n-butoxy, sec-butoxy, t-butoxy, trifluoromethoxy and dlﬂuoromethoxy,

‘ 30 hydroxymethoxy, hydroxyethoxy or 2-hydroxypropoxy.

Cyclic groups mentioned herein include carbocyclic and heterocyclic groups. The cyclic
groups can contain one or more rings. Carchyclic groups may be aromatic or alicyclic, for
example cycloalkyl groups. Heter_ocy_clic groups also include heteroaryl groups.

35



het eroaromati ¢ groups ‘i nclude pyridyl, thienyl, fury!, pyrrolyl, -

i m dazol yl ;- benzothi azol yI, pyrldlnyl pyrazolyl, pyr&2ilregembend00ai di nyl ,
pyrEdazi nyl , indolyl, |ndazonI pur|nyl qui nol yl, 20 isoquinolyl, -
phrhala2|nyl naphthyrldlnyl qU|noxaI%ﬂy qui.nazol i nyl, cinnolinyl,
triazol yl and ‘pyrazolyl. As used hereiti a halogen atom i ncl udes a
fluorine, om . ne..or iodine ato |caII a fluorine, chlorine
or broni ney%l%% &k\ d}égpsbén({%llg&dlﬁegr[‘%,pﬁ meo{“'ﬁ’ﬂ 'ﬂ’@%‘? q’t?]/e"&@ﬁ,ee’iﬂeélﬁlaé salt is a
sal t wi t lyricaihsomtainefcan 8 &b Vytarbaa@&mﬁeﬁ@ﬁlo@kyl%r@mpsm%llcfdﬂéflﬁ%cw focal 1y
acceptabl for exa drochloric,

sul phuri cgrb%ﬁgg%ﬂ%ﬁ:h’gg%V%?ng%’ocryf: ﬁ&)’%@f?e@#ﬁ' <valpeel @fiq yclobeatyl. and

organi.c acids, for exanple C|tr|c furrarlc formic, nmaleic, malic,
ascor %I C,.SUC 30 tartar| C, nlzo c, acetic et hanesul phoni c,

et han&sul§ ﬁ'3ﬁ$ berel%?\'} LSV EFPHI'Hl%D' Y Gonteins foRES t Tsheraferablyide 10

Phar maceuérbonbtoms Exapbiislot akoasis graipk itfudd! dthil dMBiabhthlelyl, S0di um or
potassium) and alkali earth nmetal (e.g. calciumor magnesi un) hydr.oxi des

and organic bases, for exanple alkyl amines, aralkyl am nes and

het er ocyAlHeteraajciiesr hetBloaforiatie draa mhénthel h@reﬁﬁaﬂ%&gfa%ft e hathgrky) are
t hose forned behween t he |trg en 35 atom of the aza cyc?lc ring Zhd an

i nor gani 87°8P: S G Gamitor SRIEU R EPNtAIING onepr mhetpm@fcems selectad t s

accor@i ngor®, iend OVEYHidNy, ARE3 @H@h@feﬁﬁerta(m@%{r@ﬂb%ﬁtgﬁ? forml a
(1), wherein an étwvalent of an ani on (X-)1s assocl ate W|th the positive

char ge ofcCHORIPME- m%c“ﬁ%/hfﬁ%r%??“%ﬁ’ﬁc(ﬂﬁo‘& Mg\ pe 8 NG erditwaer dwrauch as,
for ex an‘nﬂb@d nﬁdﬂd Wlﬁérdm at feabf 618 iRy canfidle hetékﬂa%?ﬁ‘t@arrfcﬂilésrcﬁ‘%ﬁte{&g‘ygﬁc{)hat € or

an ani on of ani ¢ such as, for exa tate

mal eat e, rPH%'r”ﬁng ptﬂef'?’ﬁ’t @’"Olﬂ%’élpé‘f%az'@ddﬁprrﬁ’ﬁ?@w thiemerahelinybrayely,
mandel at igiddzbiyf, ||rﬂialé.@c§1iélﬁiyﬁfp?r z@fﬁ‘&h#ﬂ%ﬁrﬁw n&@ﬁw ﬁyla@ﬁflld% %ﬁbﬂﬁﬂ?ﬁ@ﬂnﬁ&ﬂﬂat e.
e

ecte rom-chl ori Iphate

f
ImstP eﬁyi?a%’awendﬁgmﬂfsemdomwdgtvb indagelyl, pufiRy!, olumfmmyl.ummml,at e. More
pr ef eral:xiwndﬁfl prﬁhélﬁliimlniﬁhtkbfﬂﬁ?ld(ﬁuné@hﬁﬁ cidﬂé%@?%@wf\%lﬁmgpr elnd Wt hose

nmet hanesul, nate. Preferred conpounds oOf
Riefe

wher ei n ®WNYCLdRY (iriggRld, Pyraaqhg telsazolyd tthigny! and sioxplyk Fuembles Oﬁydrogen 15 In
sone pr ﬁe@érb@@n@ﬁb@ﬁbdﬁ&ﬂi@ﬁjd@fpyh&w th‘@Hﬁ“ﬁu’rﬁ%ﬁ% Wmi%aﬂfl)gu&anghth Qbfpla 1),

wherein R3 is g & I s _optionall tltut Yar nor e
hal ogen pr'B‘ﬁ('sﬁ’yra Ayle r%“lflerYH’f“"fb’%rﬁW 'daéﬂklhn@fﬁx“ indazotyhiparigyl, wnncﬂyif uryl .

Mor e2@r edcjuiidlyy, pRéhalzid|, SaphktRyRfinyd, QuiAdkSiiy), ’qum%lﬁylncmnolmyl trlazolyl and
pyrazolyl.

As used herein a halogen atom includes a fluorine, chiorine, bromine or iodine atom,

. typically a fluorine, chlorine or bromine atom. |

25 |
As used herein, a pharmaceutically acceptable salt is a salt with a pharmaceuticaily

. acceptable acid or base. PharmaCeutica!Iy acceptable acids include both inorganid acids, -
for example hydrochloric, sulphuric, phosphoric, diphosphdric, hydrobrofnic and nitric acid
and organic acids, for example citrié, fumaric, formic, maleic, malic, ascorbic, succinic,

30 tartaric, benzoic, acetic, methanesulphonic, ethanesulphonic, benzenesulphdnic or p-
toluenesulphonic acid. Pharmaceutically acceptable bases include alkali metal (e.g.
sodium or potassium) and alkali earth metal (e.g. calcium or magnesium) hydroxides and
organic béses, for example alkyl amines, aralkyl amines and heterocyclic amihes.
Preferred salts of the compounds of formula (1) are those formed between the nitrogen

35 atom of the azabicyclic ring and an inorganic or an organic acid



R3 represents a group phenyl, 2-thienyl or 2-furyl which are optionally
substituted with one or nore hal ogen aton(s). Most prépéka@mb@ﬂﬁwﬁls
phényl or 2-thienyl, 20 Further preferred conpounds having a.group of
formula i) are those wherein R4 represents a linear group selected from -
ethyl, n-butyl, vinyl,; allyl, 1-propenylr and 1- propynyl, or a group, which
is optionally substituted with one or nore hal ogen aton(s), nethyl or

met hoxy group(s), selected fromcyclopentyl, cyclohexyl, phenyl, benzyl, 25°

phenet hy®the2pltelf&rm't§/éaltaladcéidﬁgrtcy’rhe iMarEioR bef cﬁ!a?é?h %ﬁﬁﬁ’é}lﬁﬁ}ﬁ%o%ﬁ%r‘{& ¢ group
of for se wherein R4 regr esents a I?(I near group selected from

et hyl, mJ"I"HBY'é (1 Wﬁﬁ&ﬁ"" an eHYYalelH ¢ an apioR & Ny pssasiated wihoihe postive nharge of

opt i onalthy Nsatbmt Xt mhgzdewntdmdnrtﬁ vari o@hﬂehﬁb@%ﬁhcﬂtéénfoﬂaxam %H{ ”Et hoxy
m cyc phenyl, benzyl, phene hy

group, s) ect r.0 e

t hi en P«Qf%r SHpgate Ry ”th &%waterpr&m%ﬂfon ofipyrganis acig SUQbﬁﬁ m;e ntyl,
phenyl , eb@nipjel a0eta, Iﬁﬁmbhsl Wéate |fﬁkn§ﬁa|f@ﬁzltrl%ieefo%fé@ds@dm‘é$ BRRLE, Rbidtde

i nventiaon 1S ahﬂ)z Lm,lall) wherein Q represents a single bond
or an oxy ﬂ%%ﬁ’&m fB& a‘ﬁ@'@hof‘@eIaﬁdﬁﬁéfuﬁ%%?tmﬁbpéﬁérXe@lpEﬁ’ﬁ@eUiurrents
of the Iamvamnémed?édf&ngihQiﬁEé BromPie, i I hydr oxy
group. Pre %?rab |r: t@e conp (;u?? se g!d)deo%rim J?é’q{tﬁ@@%ce%éﬁ%é?éatg 2 and the

am de groapts Sugginate opl F‘P‘Pﬁ?ﬁatﬁ MPF%PFGfeFQ%XaQGHP@%Ibemlde.ng, most

pr ef 10 ablifluopdaceesd bi m@th%neﬁﬂﬁﬁolngw arly preferred conpounds of formula (I1)
are those wherein mis an integer from0O to 6 and n is an integer fromO

to 4; nost preferably m|50t05andn0t02 Arepresents a group

sel ect egrréfensy c@ﬁﬁounds%"’r’éﬂﬁ‘u!ae (@ or %QhOSﬁ m}g’g'em RAG, dl%gen rmétrhglpc{ ef er abgy

Ais - B_LY ; Is a rogen at gr oup,
nitro g E_‘Z%St paf%)eawhvaﬁoeaa a -OC(O'R group, a SC(O)R' group, a

- CH=CH2 group a -CH=CR R'" "group, a CCONR R'.group, a straight or
bran% Cl-CA4 al kyl group, which is optionally substituted with one or
mor el nalberene At em%O@m%fﬁ@ﬁwemve@hoaﬁm@grgumb’omm dhwhereiroRs isonal | y

substi t 'atgi’&p’\ﬂmﬂﬁbhqgépﬁﬂnaHPE&sﬂ@k%m ML Rdre Pl ﬁxﬁ%ﬁfﬁ%s%%%a)rm proa

cyclic 15 i's oEtlona substitute

subst i t BBFAY rou@'!‘-‘é‘& @dh’PPﬂﬁf gy Meore ate(ﬁfﬁbW@&aﬂ)gl’OUp of ftarmulad), WBe@MR R' or
met hyl , Royghresants agkﬂ@ &égﬁgf—wény%w | e arg Y |dn%,!)8 L?&égtu?ﬁﬂm ¢l ected

from cycl ohex t r ahydr onap
1- pyr r oP§ &P alo%f‘pﬂ}Pméﬁ)WOStlﬁ’éﬁfQ@Ph{, B} @lnblﬁbylw P-tietdnzot hi azol yl
napkphal enyl and _

Further preferred compounds having a gréup of formula i) are those wherein Ry

represents a linear group selected from ethyl, n-butyl, vinyl, allyl, 1-propenyl and 1-

propynyl, or a group, which is optionally substituted with one or__rhore_ halogen atom(s),
_ methyl or methoxy group(s), selected from cyclopentyl, cyciohexyl, phenyl, berizyl,

25 phenethyl, 2-thienyl and 3-furyl. More preferably compounds having a group of formula i)
are those wherein R, represents a linear gréup selected from ethyl, n—bu.tyl, vinyl, allyl and
1-propynyl, or a group, which is optionally substituted with one or more halogeh atdm(s),
methyl or methoxy group(s), selected from cyclopentyl, phenyl, benzyl phenethyl and 2-

thienyl Most preferably, Ry is ethyl, n- butyl, vinyl, allyl, cyclopentyl, phenyl benzyl or 2-
30 thienyl.

In other preferred embodiments of the invention R; is a group of formula i), wherein Q

represents a single bond or an oxygen atom.



di oxolyl. More preferably conpounds of formula (11) are those wherein mis
an_integer 20 fromO to 5 and n is an integer from 0 t @9Decambepi@éents a

grédp selected from-CHZ-, - CH=CH, -0-, -C(O-," -NR -, and -S-; and R6 is

a hydrogen atom a cyano gr oup, a - C( oR group, a-0C(OR group, a
-SC(O R, group,.a -CHCH2 group, a - NR R'  group, a straight or
branched L ou f.l.uor onet or a ycI I.C qup .sel ected
from cycl %exy?ﬁ %e%gd/eg'gf’@ fosg 'HQ&WQFOUES{ _r @d?la%y?m@wr olyl, 25
benzo[ 1, 3jatn oxahydirpxy?gimpzot hi azol yl, napht hal enyl, -di oxol yl and phenyl, -
which is optionally substituted with one or nore substituents sel ected
fromrlal ogen atons, groups of formula -C(ONR R, nmethyl, hydroxy and

phenyl ngfpmblyrvmsme porbourss! of fd?ﬁrura@ ([)swl(re)qi ieq afnﬂqm hm@re%}&rp issdtr ai ght

Cl- C45a é i Sc%r:%r £t )é(él ohe %/) hen%/) ; ‘chh iS. . unsubstituted or

subst it uPBHITHOGHE" GF gb9. (Rt PefaP¥ At BRI oIn net hyl groups and 30
hydr oxy groups, 5, 6,7, 8-tetrahydronapht hanel yI and 2-thienyl . I\/bst

preferre unds_of forrru n the sequence R6 - (CH2), -A
P o 154 atefiafy BRI celbnayRos 8 Grranib e Biee vhsress RyfambrypoRriisdy o opy!
ally[, h&;p& #hd n% aphesyer ﬂbmﬂyﬂo, 4:3npd Féfél@lbl Yh is (?to@éﬁtpﬁm% BYA represents

2- benzyl oxyet h fcl ohex th l" 29 Decerrber 2006 -

(5, 6,7, 8ap\éqqpa%ﬁﬁ%ﬂv]é?mt—ﬁg ) lj § p(gg | -NR’-, and -S-; most preferanyA|s-
5-(2,16- dcm@{ wmmanw)myba r@drdgeﬁ@to?n ayéyrah@@vdup% nﬁm@f&u&@exyl propyl

and X" ﬁ((f)) de or 6I yor oacet ate, The conpounds of resent

i nventio SE¥ R @d O OMHPaR @IC)(O}ﬁ eraup, yssErChlegroup, ab@&‘e%ﬁ" have

one or r@foepaéE(UnNR’RC gftiu@”& strélgigt-or bificAéd 8o 'a(RyIFF?ﬁuﬁ '\Aﬁ'fbrﬁs Shtidray -
In the conpounds

qui nucl i di nf: \g t he carbon substituted by

wher ei n $PSH ‘-’Q ‘B?B%%PW&@J&QFB afgm(sha %tﬂ@@hégrfs?@ﬁlkm @:fﬁup,swfasfr lgched to

the car b@]ﬂwhaW@b@trﬂufbdt\ﬁﬂr or%f‘l?ﬁ&@%lo@@ﬁé%‘nﬂs)l:@ Hy8r0§¥ GFRiEs) Obr 4 Wcﬂyl aii).
e

Each of these as S-configuration. single

i somiPs HREP: MU&?%F@@“B‘F"“W ﬁébﬁt%ﬁ%%h PEE PT Rotensubstitients §9'e§'@6rf@nb'ﬂalt3@@

i nvent i oftomBagroLiss!bfrb anL@@MR’e:@rnﬂa@m d
N-(1- Azablom a? by roL(I:t ( )-2-hy rogyﬁ}é&&y ﬁrtr%lﬂr%hérlrl cﬁ%%t am de 15

N-[ (3R) - WC%&'PPEF@!“&[S?‘G?G?}"W crylcghe](yl,zpwdlr 6:8yL %tqtta@w@nan@phthamisé,c%t am de
N-[(39) tﬂareﬁ?lablp%féllldhﬁﬁ QpﬁidﬂﬂtbeazU[H Fjd?oib‘m r?ﬁéﬁz%thra’zom tn'éPﬁt'ﬂal%nYlla?ﬁet am de

N-[ (3R Azabj cycl - D-
N-H3Rg f%rowﬁbi\@ép%eza@w%ew@sw armiLiizy () @fséﬁ%ﬂw@rg;gm ggmgte@lﬁi en-2-yl ac

et amz@e frdth D8 Bland i€ aRiik¥gerdod @t2bOR Fepteddnts 2 g HIs@M¥ted ftdh ~CH,-, -

i en- | pent - 4- enanm de
2-y H=CH-, -O-, -C(O)-, -NR'-, and -S-; and R; is a hydrogen atom, a cyano group, a -

C(O)OR’ group, a -OC(O)R’ group, a -SC(O)R’, group, a ~CH=CH, group,. a -C(O)NR'R”
group, a straight or branched C-C, alkyl group, a trifluoromethyl, or a cyclic group
selected from cyclohexyl, ,5,6,7,8-tetrahydronaphthanelyl, 2-thienyl, 1-pyrrolyl,

25  benzo[1,3]dioxolyl, 2-benzothiazolyl, naphthalenyl, dioxolyl and phenyl, which is
optionally substituted with one or more substituents selected from nralogen atoms, groups
of formula —C(O)NR'R”, methyl, hydroxy and phenyl groups. Most preferably Rs is
sélected from hydrogen, straight C,-C, alkyl, -CH=CH, cyclohexyl, phenyl which is
unsubstituted or substituted with one or two substituents selected from methyl groups and

30 hydroxy groups, 5,6,7,8-tetrahydronaphthanelyl and 2-thienyl.

Most preferred are compounds of formula (1) wherein the sequence R; - (CHy), —
(CHz)m — is one of methyl, 3-phenoxypropyl, 3-(3-hydroxyphenoxy)propyl, allyl, hepty!, 3-
phenylpropyl, 3-phenylallyl, 2-phenoxyethyt, 2-benzyloxyethyl, cyclohexylmethyl, 3-



20 '

(2%) - N-[(3R) 1- Azabi cycl 0[2 2. 2] oct - 3- yI] 2 hydroxy 2- t2ﬁllm¢elzb§112906anam de
(deast er eoner 1)

(2*) N—[(3R) 1- Azabi cycl 0[2 2. 2] oct 3 %I] 2 hydroxy 2 t hi en 2- yI but anam i de‘
(di astereoner 2)

2* C 2 h dro 2- th| en- | but - 3- enami
(2 N (B bRl e ot Y W %'gyﬁeilhéﬂpée@xz psobl gienz. o
yl ] - 2- hy slipmpyt @- 3—byc$1he2yiprdwtarﬁi->el‘lﬁﬁﬂodﬁde érdtimpredeaner 2)
N-[(3R)-1-Azabi cycl o[ 2. 2. 2] oct - 3-yl ] - 2, 3-di phenyl propanam de N-[(3 _

R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ] - 2- cycl opentyl 2- hydr oxy- 2- phenyl acet am de
30 N-[(3Rpe &empalmdsyﬁ e ﬂeé’erﬁ]mht:é’n r)ébiesantléb(derHﬁRé%f‘(f}rBrﬂﬂ described

N-(1- % g& @{% %' % 9H xant hene- 9- car boxam d ﬂB

R)-1- .3{%? e 595 8¢ msr%? V”@‘F@E&‘éﬁﬁoﬁﬁn%ggth%ﬁﬁ’@%mwmn30fthe

N- [ ( 3S) - quikzaidineyipigofha. c%rtibh(m:bstﬁuféd]byg?l‘l' Rﬁéﬁdﬁﬁ{lﬁﬁe G PRUFRT WiErein ﬁéls

N (1- Azabi cycl @[.2.2. 2] 0 droxy 9H- f | uor ene-9- car boxam

N- 1- Azabf 89%"00? L}’rﬁ‘“ﬁ 53 t”ise ?ﬁ/ 5‘3@ gﬁ atipohschiorthe Aarbony gravpriattiede 29

Decenber cat@ffiinds Wherein R, i IS a group of formula i u Each of these asymm tric atoms may
xant hene- 9-"car boxam dg

N- 1- Azabj ¢ | -N-ethyl -9
N-1- Azabhaéég%oc{ % ?0"%’}95" iony The %%@P@S@rﬁ%ﬂ m@“ﬁ&nfd&%/lwmﬁfﬁ féﬂwvi!hlylﬂm:et ani de
N- [(362) soope abthe)isNeption 2. 2] oct-3-yl ] - hydr oxy- 2- phenyl - 2-t hi en- 2-yl acet am

(3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3- yI] 2- (5- brom)thlen 2- yl)-2-(4-fluoro- 3- me

[

t hyl pherl?érilcﬂar lﬁdthﬁﬁﬁi%mﬁﬁMf(ﬁ&mula mclude
[ (3R) - 1- Azabi cycl o[ 2. 2. 2] oct - -fur- 2- hydr oxypent - 3-ynam i de
[

(3R)

1- Azabi qy¢i-pEabidycidioot &12L A 1 4- met hoxyphenyl ) but ana
LAz J§ igychl[Re ] 512) hidﬁéxﬁgz_mtﬁeﬁbzf&nﬁé}( _:d{z o ot

i en- &5 yl 3@;1”]?5églcyclo[% 2. 2]oct—3 ylj- l -hydroxy- 2 dlthlen-2—ylacetamzde
N-[ ( 3R) N-f(epbireustplic2 2. Aba%lyiP2-Wdrod-S PR a2 i 0xy - 2- thi en- 3-yl ace

tam de

N-[ (3R ][\g[(i&%éﬂnp@%'ﬂf['@iz? Hoehck v gidjthigniydacssamidst f | uor. ene- 9 car boxam de
N-[(3 R)N-pgsv%)mwﬁbr@im%[z 22 &lt%t ﬁc%’dldspé}k g{gwogfghmaﬂtsz 88” boxar de

(2S5)-N M@%) aéallgl cycl o ent dr oxy-2-thien-2 |
-yl acet YSIE 2 Czit3r e hrﬁrmas& @?lbaﬂlpéhtﬁeﬂamide (2R) - or the
(29)20 i N ﬁsfe)f 1%&%@3&3{@2%& Imozdﬁ'ﬂﬁowt% PUpaasEMNge Particular
i ndi vi dual conpounds of for mul a (CI'1)
(dlastereomer 1)
{(2*)-N-[(3R)~1-Azabicyclo[2. 2. 2]oct-3-yl}-2- hydroxy—2-thlen -2-ylbutanamide
(diastereomer 2) '
(2*)-N-[(3R)-1-Azabicyclo[2.2.2]oct-3-yl]-2- hydroxy~2—thlen -2-yibut-3- enamlde
25 (diastereomer 1)
(27)-N-[(3R)-1-Azabicyclo[2.2.2]oct-3 yl]-2-hydroxy-2-thien-2-yibut-3-enamide
(diastereomer2) .
N-[(3R)-1 -Azabicycio[Z.2.2]oct-3—yE]-2,3?diphenylpropanamide
N-[(3R)-1 -Azabicyclo[2.2.2]oct-3-yl]-2-cyclopentyi-2-hydroxy-2-phenylacetamide -
30 N{(3R)-1-Azabicyclo[2.2.2]Joct-3-yl]-2-phenylhexanamide
- N-(1 -Azabicyclo[Z.2.2]oct;3—yl)~9H-xanthene-g—carboxamide
N-[(3R}-1-Azabicyclo[2.2.2]oct-3-yl}-9H-xanthene-9-carboxamide
N-[(3S)-1-Azabicyclo[2.2.2]oct-3-y(}-9H-xanthene-9-carboxamide
N—(1-Azabicyc!o[2.2.2]oct-3-yt)-9-hydroxy-9H~f|ﬁorene-9—carb0xamide
35 N-1-Azabicyclo[2.2 2]oct-3-yl-N-methyl-SH-xanthene-9-carboxamide



- (2- Hydroxy- 2, 2-di t hi en- 2-yi acetyl ani no) - 1-net hyl - 1- azoni-abi.cycl o 2. 2. 2] oc
ne bromde 20 29 December 2006 _

3

tane

3- @ Hydr oxy- 2, 2-di t hi en- 2-yl acetyl am no) - 1- (3- phenoxypropyl) 1-

azoni abi cycl 0[2 2. 2] oct ane bromnide

(3R) - 3-(2-Hydroxy-2, 2-di t hi en-2-yl acety?am no) 1- net hyI 1 azoni ab| cycl 0[2 2

. 2] oct an tal t Al dr ox
2-di t hi eerl‘:\l Aﬁx&cﬂcﬁéj? A %%)fﬁ'@%ﬁé% 3'¥}b?’lﬁ'é Ry i fs §ne :
trifl uor datéeabieyclo[2.2.2]oct-4-yl-2-cyclopentyl-2-hydroxy-2-thien-2- ylacetamlde

(3R)-1- H?\P[t(ﬁ{) £ A%%b g&?'c(fié[g §3§A?dé%-yq] 3. Hycﬁ‘oxy 2 %’;Leny?& g ﬁgcetan%czjg n a_bl CyCl O[ 22 .

.2]octart ~

(3R) - 3- (ﬂ'ﬂéwrb%yaiﬂcs&lalﬂQlﬁ]tmt—3%/4]2vﬂ-€&iabmmmmw-2@MF&&ﬂ&mmﬁéh}né

azoni ctane brom de 30
(3R) - (gyﬁy%a%eganﬁég di t hi en-2-yl acet yl ami no) - 1- ((E) - 3- phenyl al | yl ) - 1-
azoni abi b}y[é?:R)E’QA2alﬂ¢)@in121lQ}ddt-B#W]tEaﬁUﬂa%aneroxgpent -3-ynamide

SRR I o R P L AN DL IR R A S ) -1

(3R) - 3b( E—[E@Fd#bxgzatﬂzoyma{ﬁ 2 Ricen3H] a&mﬁmwt-awrﬁay-zﬂzeg.g%zw%@ggé Ogyl(')2 ﬁy g5
azoni abi er - )
r oxy- 2, @/@Fﬁ e abZJ rgg?lﬂcg%nh%Cyf%f"?‘y?‘gﬁ?ﬂﬁxﬁﬁﬁﬁﬁrﬁjﬂ?‘}etﬁf‘ﬁﬁyI ]-1-

azoni1abi B (IR 12A 2atitdye i AR &]oict-B-yl]-@eHyaips@IoR-fuorene-9-carboxamide

3R) - 1- dith 2-yl tyl 1-
gzozu abfé;}%ﬁ%%%@ﬂa%aﬁfé %WH’*@WSQ’&E%%‘?‘@"%‘E”‘;Sréarb°¥<ar?1%% viam no)
(3R) - 3- (2SHNHIBR)y 1-2zabickicldd. Baio%t—siyqxzeéyﬂo@amvpﬁ-hﬂdreﬁy Qiﬂhxéﬁlz%ia\(:bﬁ%ﬁcﬁé’ 1)-1-

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

(3S) - 3- (2- Hydr oxy- 2, 2-di t hi en- 2-yl acet yl ami no) - 1- ( 3- phenoxypr opyl ) - 1-

azoni abi gy dofiguratia] @@ttaaagnéu Qfthétahe (2R) or the (28)- isomers of the above

(3R) - g (2 2 D| t h| en- 2- éwet)yl am no) - 1- ( 3- phenoxypropyl ) - 1-azoni abi cycl of 2.
2. 2] det a PEibgePo

1- Met hyl - 3 [(9H—xant hen- 9-yl car bonyl ) ani no] - 1- azoni abi cycl o[ 2. 2. 2] oct ane
brom de 1(':?

henoxy priggityardndiyigual comprurrsel jeramiadhipeldsi no] - 1- azoni abi cycl of 2. 2. 2] octa
ne bromde (3 R)-1-(3-Phenoxypropyl)-3-[(9H xant hen-9-yi carbonyl)am no] - 1-

3-(2-Hydroxy-2,2-dithien-2-ylacetylamino)-1-methyl-1-azoniabicyclo[2.2.2]octane bromide

20 3-(2-Hydroxy-2,2-dithien-2-ylacetylamino)-1-(3-phenoxypropyl)-1-
azoniabicyclo[2.2.2]octane bromide '
(3R)-3-(2~Hydroxy—2,2-dithien-27y!acetylamino)—1 -methyl—1—azoniabicyclo[2.2.2]b¢tane
trifluoroacetate )
(3R)-1-Allyl-3-(2-hydroxy-2,2-dithien-2-ylacetylamino)-1-azoniabicycio[2.2. 2Joctane

25 triflucroacetate |
(3R)-1-Heptyl-3-(2-hydroxy-2,2- dtthien -2-ylacetylamino)-1-azoniabicyclo[2.2. 2]octar 2
tnﬂuoroacetate _
(3R)-3-(2-Hydroxy-2, 2—dithten—2—yiacetyiam|no) 1-(3-phenylpropyl)-1-

‘ azoniabicyclo[2.2.2]octane bromide

30 (3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetylamino)-1 -((E)-3-phenylallyl)-1-
azoniabicyclo[2.2.2]octane trifluoroacetate
(3R)-3-(2-Hydroxy-2, 2-dithien-2-ylacetylamino)-1 «(2-phenoxyethyl)-1-
azoniabicyclo[2.2.2]octane bromide
(3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetylamino)-1-(3-phenoxypropyl)-1-

35 . azoniabicyclo[2.2.2]octane bromide | ' |



15 azoni abi cycl o[ 2. 2. 2] oct ane brom de S
(39)-1-Allyl }13- [ E oH xa]nt hen- 9-yl car bonyl ) am no] - 1- azoni@@@ymbg[@ﬂﬁ. 2] oct an
e =trifluoroacetate - - o - S : o

(3S) - 1- Heptyl - 3-[ (9H xant hen- 9-yl car bgq){l_)‘am no] - 1-azoni abi cycl o[ 2. 2. 2] oct a
ne ‘trifluoroacetate 20 - - ' . _

1 -9-y| carbony!l Yami nol - 1- -
o o SR BB A
(39) - 1- ( Bzoyiebioyes(l 12lopahy wmp@mww hen- 9-yl car bonyl ) ani no] - 1-
i abi if tate . ' :
(35 1 (PR renAl SRS T ol a2 acabiaginatrirno) - 1 25
azoni abi (ayclhie!pizy@o[Zponbetam] WMniddeetéf&S) - ér [ ?9&3 , 6'& h7." . e
- - 3- H xant hen- 9- ,
3 I Ig L%Eg%)gér]ﬁ?inlgl}' B’%%g'?b%fi'ﬁﬁ?%%’&'%%%?&”ﬂﬂé&%ﬁ@”‘tzr)f'ﬁrpﬁﬂ)rbac etate
(39)-1-] 'aSer(i&biGydli[hﬁtZ]qcttaﬁmbmnyﬂ@?lnt yl]-3-[¢( ?H— )égnt hen- 9-yl car bonyl ) am no] -
- i ahd 2 tri or oacet at e :
3 (1 (o HOVOL Y PR B R B ey RRT A ROPORIREPHY - 1- azoni abi cyol o[ 2.
é_z } f’fg?‘”e;g?.;‘m.’mzf LJZIOCtin.egP rolm“?:earl? ny! ] ani noj - 1- ( 3- phenox Er-bpyl )-1-
azoni abil_.}cly(,)l" 6{222'??‘5198%@3%‘3 36%‘8%5‘%% %‘Q% 1oKyprepylp ] @é?fﬂjat?fﬁ&ﬂ%é Ziscjgne
pr opyil0] - Broffid®- Hydr oxy- 9H-f | uor en- 9-yl ) car bo%l ]D':m imr)lo} - %0025 1
i abi i fl acet ate 29 cember -
o o R BBl 0Bl PoE 3 vt oo o o1 ar o
nyl ] am no)3-Fheadmqprapyl) yedidkanter2h 9RbaRAY Hahihb U REAFEIGER[2.2. 2]octane
(3R) - 3-{ I(09-.I—éydr oxy-9H fl uoren-9-yl)carbonyl ] am : _
i no} - 1-(&- BYSE 4-t hi en- 2-yl butyl)-1- azoni abi cycl o[ 2. 2. 2] oct ane
Eg:?; l U?E ﬁ‘ag?t-(afj?qo&]oi( ypromlll)lfgg(gﬂ;xsTt;le?-(?g??(;?my]l)gnrﬁnr%f: 1-[ 3- (et hyl phenyl am no
) pr 06§| ] -%-"'%JHP%?-%&IQGM@WFOCt ane trifluoroacetate :
(3R) - 3~ { BOI1IMY-DID BHirkonT RbarBon b WohRBINSp b-Acaeny | sul fany! pr op
yl)-1- zﬁni abi cycl o[ 2. 2. 2] octane ‘trifl uoroacetate 3-[Methyl-(9
H xant hgtﬁ 'fﬁr??‘iei Bonyl ) am i no] - 1- (3-pyrrol - 1-yl propyl )-1- 10
azoni abi @g¥H Hebtyd-32| Se-kavitRe-0ylchRh PRRRE! Razoniabicyclo[2.2. 2]octane

trifluoroacetate

20 (3%9)1 ~CyclohexyfmethyI—S-[(QH—xanthen-9-yléarbonyl)amino]—1 -
azoniabicyclo[2.2.2]octane _ trifluoroacetate |
(35)-1 ~(3-Cyclohexylpropyl)-3-[(8H-xanthen-9-ylcarbonyl)aminoj-1-
ézoniabicyclo[Z.2.2}octane trifluoroacetate |
(38)—1-(3—Phehoxypropyl)-3—[(9H-xanthen-g-ylcarbonyl)am'ino]—‘l -

25 azoniabicyclo[2.2.2]octane bromide
'(38)-1—[3—(5,6,7,8—Tetrahydronaphthalen-Z-yloxy)propyl]—3~[(9H—xanthen~9-
ylcarbonyl)amino]—1-azoniébicyclo[2.2.2]octane trifluoroacetate '
(38)-1—[5-(2,6-Dimethylphenoxy)pentyl]—3-[(9H-xanthen—g-ylcarbonyl)amino]—1 -
azoniabicyclo[2.2.2]octane trifluoroacetafe ' |

30 3—{[(9—Hydroxy-9H-ﬂuoren-9-yl)carbonyl]amino}—‘I-methyl-1-azoniabicyclo[Z.2.2]octane
bromide | |
3-{[(9-Hydroxy-9H-fluoren-9-yl)carbonyllamino}-1 -(3-phenoxypropyl)-1-
azoniabicyclo[2.2.2]octane bromide ;
(3R)-1-[3-(2-Carbamoylphenoxy)propy!]-3-{[(9-Hydroxy-9H-fi uoren—9-yl)carbony_l]amino}~1 -

35 azoniabicyclof2.2.2]octane trifluoroacetate



1-[3- (Bi phenyl - 4-yl oxy) propyl ] - 3- [ et hyl - (9H xant hen- 9-yl car bonyl ) am no] - 1-
azgni abi cyclo[2.2.2]octane trifluoroacetate 29 December 2006 :
(3EE- 1-[ 3-(Benzo[ 1, 3] di oxol - 5-yl oxy) propyl ] - 3- ( 2- hydr oxy- 2- phenyl 2-thien-2
- yl.acet yl am no) - 1-azoni abi cycl o[ 2. 2. 2].octane trifluoroacetate 15 -
(3R)-1- [3- (Benzot hi azol - 2-yl oxy) propyl [<3- (2- hydr oxy- 2-'‘pheny! - 2-t hi en- 2-yl a

Ry 5. (2 By A BN ool B oAb e RS aheaRP BB IgAly) pr opy
1]-1- az@mmﬂhlmtﬂ[b?2]02taz]aoh:rﬂamatetatfel uor oacet at e (6 (4 o
i no
bhony! but RLTAGAGEH. -@ﬁzﬁﬁfég"%@gﬁaﬂi %%ﬁ@l {‘é{q%mlf# Wm? b (érﬁty G et
2z00\ati etyl am no

fiR) a3 ( Iaypb[ﬁng}OZtahy Jﬁu(grertlzetftl l|?gn0acy acety
(3R) - 9%30 ﬁY@p °’1%/%4 ﬁ&%d %A}')fafqﬁ’f%' @@rﬁ@éﬂﬂ@!ﬁhﬁaﬂam@prepﬂbicyet hyl ) -
1- azonlmn(a,bcdyolpm22]@]:taoeaﬁie|otda§éla:;]@roa(2:et ate 25 )1 {2-[2-(2

- -2- - m no -
ESdRZ oiy(e%ﬁgé ﬂ m&%yé%@%@ér%é’%ﬁ%bgbﬁwm%[12&?%]@&?'5%'?&@{%3’9110or oacet at e
(3R) - 3- (oGpbloyplef2t 3 Plottahy driftucyedketdie _
len- 2- yl?&ﬁ" E(!yﬂ r;%%th%n(Q-ylcdrbo%yrl)lamrnuo 1— -py rol) -):,Iﬂpropylom abi cycl 0[2 2. 2] octane

trifluoro
R) - 11Q 4- membmyuuma]eaa@e-t(mméu en-2-yl )-2- (4-fluoro-3-net hyl phenyl ) -

| o[ 2. 2. 2] octane trifluoroacetate (3 .
2R) go[gyf@@%wﬂﬁ r}@]c’iﬂ]ﬂ g’ietgﬁ'a@hdé%@%% SdeaR rﬁlHé’ﬁiﬂo J-12- hydr oxyacet yl am
i no] - 1-azdniabichaa2Caibatmyd Wriflupkgacdtadz oni abi cycl o 2. 2. 2] oct ane
(3R - 1+ (AT PatoAIg P Gy REopYL 42 BI ROk BB IS0 2= (4. 1 uor 0-3- et
yl phenylyjacgtyldnyidopkpantibidyemnpPicktawomiiadioaasatel 2. 2. 2] oct ane
tri f

(3R) - 3%1@@%%89‘#320@?%%9%%19 @HH%W PPepi2dhiep-3ryiaeatylamineio) - 1-

azoni abiaeydbloibR:ld2 2] Nedtare tifubfdadeaacet at e

oon an B CaE SIBLyE S Bldhistebl suliangaber e cwphialenylompropyL 1 )
(3R) - 1- @2enidbic}dd[R2M] @fan- WifkldRydcktale ( 2- hydr oxy- 2-t hi-en- 2-yl pent - 4- enoyl ani
202 2-1 Q/Zﬁ%ﬁ&bbﬁy@%ﬁé/@%@"g 4% %ﬁg%?&%%ngﬁéﬂg%'g;ﬁaﬁﬁ {6~4-4- net hyl pent - 3- enyI )
-1- 20 phenylbutoxy)hexyl]-1-azoniabicyclo[2.2. 2Joctane trifluoroacetate 7
(3R)-3-(2-Cyclopentyl-2-hydroxy-2-thien-2- -ylacetylamino)-1-(2-hydroxyethyl)-1-
azoniabicyclo[2.2.2]octane tnfluoroacetate
(3R}-3-(2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetylamino)-1- (2~ethoxyethyf) 1- .
azoniabicyclo[2.2 2]octane triflucroacetate _ ‘

25 (3R)‘-3-(2-Cyclopentyl—2—hydroxy-2~thien-2-ylacetylamino)-‘!-{2-[2—(2-
hydroxyethoxy)ethoxylethyl}-1-azoniabicyclo[2.2.2]octane trifluoroacetate
(3R)—3-(2—Cyctopentyl—2—hydroxy—2-thien-2-yfacetylamino)-1 -(4,4 4-trifluorobutyl)-1-
azoniabicyclo[2.2.2]octane trifluoroacetate
(3R)-1 —(4~Acetoxybuty[)—3—[2—(5—bromothien-2—yl)-2-(4-ﬂ uoro-3-methylphenyl)-2-

30 hydroxyacetylamino]—1—azoniabicycf0{2.2.2]octane trifluoroacetate
(3 R)—S—[Z—(S-Bromothien-2—yI)-2-(4-ﬂuoro-3-methylphenyl)-2~hydroxyacetylamino]—1-(4-
ethoxycarbonylbutyl)-1-azoniabicyclo[2.2.2]octane trifluoroacetate
(3R)-1 —(3—Acetyls'ulfanyl propyl)-3—[2-(5—bromothien-2~y|)—2-(4—ﬂuoro—3—methylphenyl)-z-
hydroxyécetyiamino]—1-azoniabicyclo[Z.2.2]octane trifluoroacetate



azoni abi cycl o[ 2. 2. 2] oct ane trifluoroacetate -(3R)-1-[3-(2-Carbam '
oylﬂphenoxg)prgpyl] 3-{[ (9- Hydroxy- 9Hf | uoren-9-yl ) car bé?ﬁ@qcambel‘rﬁﬁpﬁl 10 -
azasi abi cycl o[ 2. 2. 2] oct ane formate

(3R)-1-[4-(4-Fl uorophenyl) - 4- oxobutyl] - -{[(9 Hydr oxy- 9H-f|uoren 9- yI)carbo :
nyl ] am no}-1- ~azoni abi cycl o[ 2. 2. 2] oct afln for mat e .

| ph I
o b A0 5 SRR Aok dob{ o 1 pneny e
(3R) - 3- {[dZQHIbblCNdD{QZ%dténmﬁrﬁmm&}ay&éth&ar bonyl ] am no) - 1- ( 3- phenyl sul fanyl prop’
{l?,??) 13 ?m%& %é%— Q&quﬁyﬁ]"g%ﬁ@? %&aﬁwfﬁﬁﬂ'f"’ref('%d%plﬂpbl‘ 1-yl propyl ) - 1-
?g%n_af)l[ -yorhlam@cm[zpaqnm% piaotodCetats nmet hyl (9H— xant hene- 9- car bonyl ) an no
5o 18R E it in 2 Wy R B by dios g2 yipent d-onoyiamino)-1- |
(3R) 3- (zzcﬁuabnéljcw[z22]uottrrréxy-ma6rfoa8etm@0yl am no) 1-[ 3- (napht hal en- 1-yl oxy) pro

(éIR% - i-{[ gz(?gé'ﬁg’ q/ty'?;ﬂp BY‘U%Y ng'?/”' %ﬁcﬁMﬂﬁ‘W‘]) %C%memmeat-wnw hydr oxypent - 3-y

noyl ani nejerilabi@zio{d. azpjlcml fifldordaddtaet ang erO][n d6225l - hvd ent - 3- ynoy|
-2-yl - r ox

((arSnRa]o;L Eﬁ@ lﬁz gt% @ZO ﬂ@@xg%ég}yOpé[(éﬁygéqwa ﬂuorgn 9—yl)cayrbonyl]>e/1rﬁ)1|no} 1- ‘

(3R) -18- { ptEBbiccloyR?. Q}@efahgl foPmAedr oxy- 2-t hi en- 2-yl acet yl ] am no} - 1- (2- hydrox -

-1 2.2 b
{g}q)h }/ !3,2 { E}@%?@%ﬂ% %‘%}?H%ﬁ:%o}q&g{h 32{&9-3{3{8&; 9H-fluoren-8-yl)carbonyllamino}-1-

i en- 2-yl| aggiabidyalaiamodtand- RHAgsyet hyl ) - 1- 30 azoni abi cycl o[ 2. 2. 2] oct ane

f : .

( grR)rm ge{ SISy thtyaren-SrigrbRyvipminaldrisdmethyinenylpainodspryl- -4, 4, 4-tr
i f | uor obationiabickelo@znrioatahe ¥aloAli€. 2. 2] oct ane brom de .

fy? Eu) é% 26“\/@?'{&8%%?%@%%@ ﬁ%%riy)gﬁ%g]wlaw@}-1-(3~phenylsu!fanylpropyl)-1-
hydr oxy aghibrytIoR| 2 2loatard i gy cl of 2. 2. 2] oct ane brom de 29 Decenber 2006
i éﬁ (23y|)()3‘?)*2’%%Mg?]yﬁ@rbx%‘tfﬁér%}’l%mﬁvlajnlmlﬁy@rmmh&e'tmmmo] 1- (4-
et hoxycaézl@aiabiCW@[gIQ)Z]actag@rura-mdgycI o[ 2.2.2]octane brom de (3
R -1-(3 | su Ifan yl) (5-brom:
N e AR Y5 TRl b B AR A oA SL-manthene. 9-carbonyhamin-1-
hydr 25y agehidbydisIoL-Hoagntmblidey ¢l of 2. 2. 2] oct ane formate.
_ (3R)~3-(2-F ur-2-yl-2-hydroxypent-3-ynoylamino)-1-[3-(naphthalen-1-yloxy)propyi]-1-
azoniabicyclo[2.2.2]octane chioride
(3R)-1-[3-(Benzo[1,3]dioxol-5-yloxy) propyl]-3-(2-fur-2-yl-2-hydroxypent-3-ynoylamino)-1-
. azonia-bicyclo[2.2.2]octane bromide
25  (3R)-1-[3-(Benzothiazol-2-yloxy)propyl]-3-(2-fur-2- y! -2-hydroxypent-3-ynoylamino)-1-
~azonia-bicyclof[2.2. 2]octane chloride
(3R)-3- {[(2S)-2-Cyc|opentyl-2-hydroxy~2-thien—2-ylacetyi]amino}—1-(2-hydroxyethyl)—1—
a'zoniabicyclo[2.2.2]octane bromide
(3R)—3-{[(2S)~2-Cyclopentyl-2—hydroxy—2~thien-2-ylacety!]amino}-1-(2~ethoxyethyl)—‘f-

30 azoniabicyclo[2.2.2]octane formate .
(3R)-3-{[(25)-2-Cyclopentyl-2-hydroxy-2- thien-2-ylacetyilamino}-1-(4,4,4- tnﬂuorobutyl) 1-
azoniabicyclo[2.2.2Joctane bromide
(3R)-1-(4—Acetoxybutyl)-3-[2-(5~bromothien-2_-y!)-2-(4—ﬂu0ro—3—methylphenyl)~2-

~hydroxyacetylamino]-1-azoniabicyclof[2.2.2]octane bromide



5

(3R) - 1-(3- Cyanopropyl )-3-[2-fur-2-yl - 2- hydroxy 4-(4- rretZ?qucpmbmyZ(b%utyryl am
i nGE- 1- -azoni abi cycl o[ 2. 2. 2] oct ane broni de :
(3R)-1-(2-Car barmyl ethyl)-3-[2-fur-2- y% 2- hydroxy 4- (4 met hoxyphenyl)butyry
| am no] - 1- azoni abi cycl o[ 2. 2. 2] oct ane rmat e

3R)-1- dr oxy 4-
Eret %oxyéﬁe‘ir?gﬁ %@t @’i&ﬁ oglﬁr'i]eﬁg])Jr)lﬁgzg%#%{%n&%w&r@ya 22ﬁy(5’6‘?’éﬁ%etﬂﬁ'6fﬁ° - (‘ﬂﬂ _
accor danethowycanbenydihg)- 1-eartroshicgef2. ZQhEtamFeQﬁ@mdel nygnt :jon_ pl‘;)}/l des f : :
clidin m de derivatives o

Formui a1 -GrRAHRh g watin B s e H e Ao ragtngenemsinar ed 1 rom
t he corrbmomceqlmnbmmmmm[m 2]of:lfah61£6rﬁ13fé 1) fﬁl | owi gg t\ANg ﬁll—l ffg; eg
?F {/?O%;t &g%)‘?'g?‘cé!g%‘&p@a%ﬁﬁ%ﬁ”' [ 'Gq‘yﬁpo%f 4m?¥¢“h§§y@b§%)!)§gteyrwammkhod (b) 0
20 Sone aznmmbmydb[mfz 2ﬂantamltaor(1|db() are comrercially avail able, for exanple
CAL drt cneRH g oAl RS ER A PR S et oA oA dr | ch,

[orT de) ric
((jf‘th(rjlrgghﬂmrarl;dé):ln[2292lm;€amﬁg1mda?@06 -15 (3R) - N-[relt hyl qu![ nucl i gl ‘rll'hgsgm ne .
h b ri i e. experinent a section.
cgﬁpoﬁﬁgg’ﬂgqp@cﬁgﬁgxﬁﬂ %@V%’aﬂzﬁf%!&'" 3 %’Wp“éﬂ" formula i) and R5 is an
hydr 68y megthoxyphenyl)iaitgglabendirezaniabiciaspidscsmpemmis of formula (V) by
reaction with. the corresponding or ganorret allic derivative. ‘

In accordance with another embod!ment, the present invention provides processes for

preparing the novel quinuclidine amide derivatives of formulae (1) and (I})

15 The compounds of formula (I} may be prepared from the corresponding carboxylic acid of

formula (11} following two different methods (a) and (b), illustrated in the following
scheme.

Method (a) o r1
/ | Ry N
R
| Nogy 7
\TrOHH NH (Cr),
o _
() \ . , N-ch

Method (b) N ' M

Y

20
Some compounds of formula (IV) are éommerciafly available, for example 3-
aminoquinuclidine (Aldrich, dihydrochloride} , (3R)-aminoquinuclidine (Aldrich, Finorga,
dihydrochloride} and (3S)-aminoquinuclidine (Aldrich, dihydrochloride).



RR R R4 NRA-[My,Li] N\ OH N-cH Yk R3 NICH2)p p R3 ZD%O O I\Pgbhod (c)
(V) (1) 10 The conpounds of formula (V) may be prepar 8d Dergnber 1 o :
cokr espondi ng gl yoxylic acids follow ng .nethods equivalent to nmethods (a)
and (b) described in Schene 1 Certain ﬁp_rrpounds of formula (V) are novel
and fall within the scope of the present 15 invention. In particular:

N- 1- azabj A - 3-Vv]-2:0xp-2-1hien-2-yl acet gm de .

N (3R - R BIet 1 85405 aupe 58S Bodr b gt BNt 68 srasrimanta

N- [ (3S) - dectizabi cycl o[ 2. 2. 2] oct - 3-yl ] - 2- ox0-2-thi en-2-yl acetam ide - 20 The
guat ernary ammoni um derivatives of forrmula (11) may be repared, as ‘
illustrated in the followi ng scheme, by reaction of the conpounds of °
formula (1) with an al kylating agent of forrmula (VI) using two possible
met hods -(d) or (e)- scrihed in.detail in the experinental section.
Vot hod (3o p1abas ESTER O wuisfkitRs R ol of Bepia o Rnis b 580 at
al | ow t hgropp eyl sido Wﬁ@@ar&ﬂifgmm 613 wmweu:;vds c%fﬁd)smt(mmg)!@.byzaﬁ&xgna?ig;)ethe(zog)6 -16
R, NR + R6- 2) " - A- 2Yym.W.. N~CH2) P (I Vi Met hods , (e) RL X
NR2 RG-QWPO'S%Q %’@ﬁ?ﬁ’wgﬁ%‘ﬁfﬁgﬁﬁg"% (1 1) Infornula (M), Wrepresents any
suitabl e | eaving group, preferably a group )C as defined above for the
conpounds of formula (I1). Wien Wis a |eaving group other than X, the

R, R R
Q : '
| LTHJ\ R, —IMg.Li ;LT@H
Ni‘(CHz)p; 0 " } NTCHE)" O R

Method (c)

V) _ )
10
The compounds of formula (V) may be prepared from the corresponding glyoxylic acids
following methods equivalent to methods (a) and (b) described in Scheme 1

Certain compounds of formula (V) are novel and fall within the scope of the present

15 invention. In particular:

N-1-azabicyclo[2.2.2]oct-3-yl-2-0x0-2-thien-2-ylacetamide
N-[(3R)-1-Azabicyclo[2.2.2]oct-3—yl]-2—oxo-2—thien-2-y|acetamide
N-[(35)-1-Azabicyclo[2.2.2]oct-3-yl]-2-0x0-2-thien-2-ylacetamide

20
The quaternary ammonium derivatives of formula (I) may be ;:repared, as illustrated in
the following scheme, by reaction of the compounds of formﬁla (I} with an alkylating agent
of formula (VI} using two possible methods -(d) or (e)-, described in detail in the |
experimental section. Method (e} involves the use of solid phase extraction techniques

25  that allow the parallel preparation of several compounds.



5 quaternary anmmoniumsalt of formula (l11) is produced 5?@ B{Ié)duct of
met hod (d) or (e) by an exchange reaction according té gr thods to
rept ace the anion W with the desired-anion X Those conpounds of general
fornula (VI) which are not conmercialljy, available have 10 been prepared
according to standard net hods. For exanpl e, conmpounds wherein n=0 and A =

-0-, -S, NR were obtai n by reaction of the corresponding al cohol, thiol
or amine derivative, or ils sodiumor potassiumsalt, with an alkylating

. agent of general for |Y—(CHZ)mW wherein Wis as defined above; nost
preferably Wis a hdlo , » and: Y a fhal LoneAn ul phonat e ester.
I n ot her exanpl es, nd® of general h ﬁﬂﬁﬂu?\ ?b :) erein nis at
| east | were synt hedl s&d from the correspondl n aI cohol derivative of
general formula (VII) by met hod® known in the Re-(CH2)"-A- (CH2) m OH

(VIl) 20 The conpounds of fornulae (1) and (11) can have one or nore
asymmetric carbons. Al possible stereoisoners, single isoners and m xtures
of isomers are also included withip 29 Decenber 2006 -17 the scope of the
present invention. The di astereonels Méthtdsdd)c@ipounds may be -separated by
conventional nethods, for exanple py chromatography or crystallisation.

The structures of the conmpounds wete confi rmed by 1H NVR and MS. The NMR
spectra 5 were recorded using either a Varian 30R,MHz instrunment or a
Bruker DPX-250 instrunent. Chem cal shifts are xpressed as parts per
mllion (6) fromthe internal reference xte ane. The purity of
the conpounds was determi ned by HPLC, usin s%hase chr omat ogr aphy
on a Waters instrunent. RVoHEH)aA—T 6Ftd)y uced by el ectrospray

i oni sation nmass spectronetry on a Hew ett rd instrunment. 10 Met hod (a)
Preparation of N-[(3R)-1-azabicycl o[ 2.2.2]oct-3-yl]-2-phenyl hexanam de
(Exanpl e 27) 15 2-phenyl hexanoi ¢ dtj d was prepared by al kyl ati on of

phenyl acetic acid with 1- chlorobutane followi ng a standard nethod. Oxalyl
chloride (0.88 m, 0.0101 nol) was then added to a solution of 1.62 g of
2- phen}"lH%ﬁfﬂu‘PA IR W%&&eﬁ@%y@lt&b!@%vmﬁgﬁ&%ﬁﬂe?é?élﬂ?@g‘?&d% de@RE dr op)

in 25 m' of CHQ 3" (et hanol freel)
above for the compounds of formula (lI). When W is a leaving group other than X', the

5 quaternary ammonium salt of formula (i) is produced from the product of method (d) or
(e) by an exchange reaction according to standard methods to replace the anion W- with

the desired anion X.

Those compounds of general formula (VI} which are not commercially available have

10 been prepared according to standard methods. For example, compounds wherein n=0
and A =-0-, -S-, NR' were obtained by reaction of the corresponding alcohol, thiol or
amine derivative, or its sodium or potassium salt, with an alkylating agent of general
formula Y-{CH.,)-W, wherein W is as defined above; most preferably.W is a halogen atom

_ and Y a halogen atom or a sulph{)nate ester. In other examples, compounds of general

15 formula (V1) wherein n is at least 1 were synthesised from the correspondiﬁg alcohol
derivative of general formula (Vi) by methods known in the art.

R —(CH,),—A— (CH,),,—OH

(vi)

20 - The compounds of formulae () and (Il) can have one or more asymmetric carbons. All
possible stereoisomers, single isomers and mixtures of isomers are also included within




was stirred and allowed to warm at roomtenperature. After an hour "at this
tenperature 20 the sol vents were evaporated and the resPdisember Z08sol ved
i n=EHCI'3 -and evaporated . again. This procedure was repeated two tines. The
oi I" obtained was dissolved in CHCl 3 ang the solution obtained cool ed at

OC. A solution of (3R)-aninoqui nucl i di i “(1.28 g, 0.0101 rol) in CHCI 3 was -

added. T a || owed to warm at room t enperature.
After 1 %eugéoge % ﬁ\espr?%eﬁ%é}vgf'ﬂ‘?'b%?ﬁﬁ's?eé%ﬁf'ﬂ?rﬁﬁf thexgerPeundsmay beit ed with
CHCI 3 25 saparateas by domidritional 1HSth6dd, firieRample HITHEMSoHAbAP S W@t&lﬁé&%ﬁ'at e,
then washed with water, dried over Na2SO4 and evaporated to give 3.57 g of

an oil which was purifi ed by colum chromat ography (silica gel,

CHCI 3: Me QHe Nitrid€ttite8 @F fH2: congsbuabisi @te confiPRsOBY THANRIR AhaRsi PRS NW@pe ﬁgb' ned
and e ratedto solid that after treatnent

oo b el (ol iiiE sthorcs Y 00 bz Grstinent o4 BrusPodBEEoRanLmRt r & of
30 di ast enemi shifts e g%ged M&p&%é&r munéﬂiﬁ) 1ﬂfbrh“}f'.% (1 r&é&;gce% m Xt ‘” e of

di astereoners 50: 50)
1.90 (m fei'iﬁj“et@'sz‘éﬂe Té’@ RURiY qf f‘lﬁ corgpcwde vge d tqrmmq)i byzHFM: &isiBg me.re(rsq 35 1

7)., 3.50p , 29
Ll e T

N- [ ( 3R) - Blepbosmray/ienisptromassomectsoniplry ap miltematt RBaskarthinieumerd-  car boxani de
(Exanpl e 47) Oxalyl chloride (0.540 m, 0.0062 nol) was added to a solution.
of 9H xant hene-9 5 carboxylic acid (1.16 g, 0.0051 nol) and

di nmet hyIM&ﬂ&%ﬁé{e (two drops) in 20 Ml of CHCI3 (ethanol free) at OC. The
m xture was allowed to warmto roomtenperature under stirring and _
maintained 1 h at this tenperature.. After this tine, the reaction mxture
was  conReaparaliaok Nr[GR) ezabicyclnf2 ddleatd-yihe-pienylhesanaiiedue was

di ssol ve@Exatdis'@73 (15 m) and concentrated again. This procedure was
repeat ed two tinmes. The obtained 10 residue was dissolved in CHCI 3 and the .
sol uflP on2-Ebemidexapcio acid yvasgirepared by alkpatBeofphefPac@i2citojth 0f

(3R) - N- ridpehatehdaloiiq s SeAghRmdihdl BaRflmbfilobs hhoMolndiyaeH 3 g,

he m xture was to vvarm roomt el’a ure
After 4 theupddedip qsﬂltﬁlon@frﬂ@ﬂaqer?ephetnmuaexmmmm@oamnd wab treated with

el oy G huirglithahala LO1ae ord/ Ml 2 3P eHEURRRC 88 RO ol e
sol ut i onyasstirefeang@liowed wovaweat re $apérature didr andour at this temperature
20 the solvents were evaporated and the residue was dissolved in CHCl; and evaporated
again. This procedure was repeated two times. The oil obtained was dissolved in CHCl,
and the solution obtained 'cooled at 0°C. A solution of (3R)-aminoquinuclidine (1.28 g,
0.0101 mol) in CHCl; was added. The mixture was stirred and allowed to warm at room
temperature. After.1 hour at this temperature, the reaction mixture was diluted with CHCI, -
25 and washed with a 10% solution of agueous potassium carbonate, then washed with
water, dried over Na,SO, and evaporated to give 3.57 g of an oil which was purified by
‘column chromatography (silica gel, CHCl;:MeOH:NH,OH 90:10:1 as eluent). Appropnate
fractions were combined and evaporated to give 2.42 g of a solid that after treatment
with isopropyl ether yielded 1.59 g (63.1%) of the title product as a mixture of
30 diastereomers,
mp: 136°C.
MS [M+1]": 301 ,
"H-NMR (DMSO-dq): (mixture of diastereomers 50; :50) 8 0.84 (t, 3H), 1.10-1.60 (m,
9H), 1.70 (m, 1H), 1.90 (m, 1H), 2.25-2.50 (m, 1H), 2.50-2.80 (m, 4H), 2.94 & 3.05 (m,
35 1H), 3.50 (m, 1H), 3.65 (m, 1H), 7.15-7.40 (m, 5H), 8.04 (m, 1H, NH). |



concentrated to dryness. The obt ai ned residue was purified by col um
chromat ography (silica gel, CHCI3: NH4OH 99:1.4 040|329m€@smhpmq698 2:1°
as:el uent) to yield 900 ng (50% of the title product. M [M1]': 349 20
' H RWN (400 MHz, 60C, CDCI.3): S 7.26 '187.19 (m 4H), 7.10 - 7.01 (m 4H) ,
5.51 (s, 1 H), 4.18 (broad multiplet, 1H), 2.92 (s, 3H), 2.85-2.40 (m
6H), 1.85-1.20 (m SH). - Preparation of (3R)-N-methylquinuclidin-3-amne -
(Intermediate 1- SO 0079 nol) of (3R)-am noquinuclidine was dissol ved
in 20 &mem Qf el‘gﬂ R)-3 Azgbicyg®[2.2.2b883-yibNymethyl- BHewn{liemeihe were

added. T'E!Srb‘?s%ﬁin@@ ,ﬁﬂ,ﬁ@l@ was cooled to 0C, CICO2Et (0.835 m, 0.0087
nol ) was added and mxt re was stirred 15 h at room terrperature After

this ti mPxaihiasited0kdPanleQ8p&? mob was addedt ioe solution afb@Hhkargtienee@i due  was

d I I
na” Ot CroBefiE L AN 3, 0Bt hih] 4R B EP R R LA S ok ' o
concent r éatleanot fﬁe@r%t @é@sThESIDlXIUIeWebE&medommdueomtemmatum wrivey stirfing t her

f d _ .
oot L) obh i PSRRI A8 s T RRBLARH SBRUS M2 o
mol ) of mmBHMataérte cayiebed in yacsewad de qixbamed)mslduamsrmwé@m OHRL U6 was
heat ed ' | I dth
neat o USRI ol TSt b MoralBF BB 0P R0
stir 'rl_Dngresuﬁuepwas dissnbted a‘uCHﬁusahy ttﬁﬁscr!ﬁtioﬁ colet! to0°C12Gsoldlioh ofl 0.885 NaOH (10%
ol vt o 48 ot tonsl HER RO R MRS 097 Igom&m%;ﬁzd
wi t h THEackded. Uhﬂr&turEWwaﬂllgarﬁdm wainutoi roors tevaperatoabnderdtiaing. Aftm@el’itidr@t ed to
dr ynessa%ghlgg?%@‘%ﬁ%gg tggfé?éﬁﬁﬁﬁ’ft tt'reta!\gsee ﬁ'gq%épy( aé{s{uct ur nf| r rred by
(CH2), . 4iBe Qq(EHBE) nha3d wiis(eRH8gted #ih !DHC%CIFB@ prg%mcﬁso{tﬁbi)ls waig chn(iﬁéZI)andThe
ror 38t AU o, CALR Peclybn SR AEE RRES S dBL) b ghnd O e

appropriate car i'c acl
N- [ ( 3R) - dondertstey t dr&@e@ Iﬂ\@obtaiﬁeqre]mcm;a?wailminé@:ybpcﬁlpmn&mdﬂeatéﬁxﬂiml e 25)

N (1. av o0 B e, BB b Mao 08! Q5 deivent Iieara )
N[ (3R) - £O%zabuhey|tib<pfcml.@t 2] oct - 3-yl ] - 9H-xant hene- 9- car boxam de (Exanple 31)
MS [M+1] ™ :
20 'H-RMN (400 MHz, 60°C, CDCly): § 7.26-7.19 (m', 4H), 7.10 - 7.01 (m, 4H), 5.51 (s, 1H),
- 4.18 (broad multiplet, 1H), 2.92 (s, 3H), 2.85~2.4O (m, 6H), 1.85-1.20 (m, 5H).

Preparation of (3R)-N-methylquinuclidin-3-amine (Intermediate 1-4)
1g (0.0079 mol) of (3R)-aminoquinuclidine was dissolved in 20 ml of CH,Cl, and 1.22 ml
25 (0.0087 mol) of triethylamine were added. The obtained solution was cooled to 0°C,
CICO,Et (0.835 ml, 0.0087 mol) was added and the mixture was stirred 15 h at room
temperafure. After this time, solvents were evaporéted in vacuo , the obtained residue
was dissolved in CHCI; and the solution washed with K,CO; (saturated solution) and
water. The organic phase was dried over Na,SO,, filtered and concentrated to dryness.
30 The obtained residue was used without further purification as is described as follows.
The obtained residue was dissolved in 15 ml of THF, the solution was cooled to 0°C and
0.601g (0.016 mot) of LiAIH, were added in several portions. The reaction mixture was
heated under refiux for 4h. After this time, was cooled to 0°C and the excess of hydride
was decomposed by the consecutive addition, under stirring, dropwise and cautiously
- 35 of 0.6ml of HO, 0.6 ml of NaOH (10% solution) and 1.8 mt of H;O. When the



N-[(3S)-1-Azabi.cycl o] 2. 2. 2] oct - 3-yl ] - 9H xant hene- 9- car boxam de ( Exanpl e 33)
15 A1 three from 9H xant hene-9 carboxylic acid. MethddDesymberel¥@bati on of
N-E(SR) 1-azabi cycl o[ 2. 2. 2] oct-3-yl ] -2, 2-di t hi en-2-yl acetam de 20 (Exanple
17) 2, 2-dithien-2-ylacetic acid was prfbduced by hydrol ysis: of
2-dithien-2-ylacetic acid nethyl est%er, previously prepared as descrlbed

2,

516 1 bR e was PG} "Bese o P ho Bbfsaatiie Mot e soor bod i
25 m ofwasHEd Vilith TH‘lIandGII—l(md,mea@arﬁc aoldtshsQvéd® cembiPe®8hPdoriRhirateli td, 1 25 -
s mon 018 B B3P i et e Brorl e Rl bR e, 1 ne
reacti on’@@MNonpl eted 0.75 g (0.00594 nol) of (3R)-aninoquinuclidine were
Gt ner® andRERAGDRH S bR BT RYL 5 (. ‘Rl 4k torisu $hHal” 2N

t he aci c{cmbm@(c}bpsgfg(gdigwth K2CO3 and extracted with CHCI 3. 30 The
organi ¢ phase was dried over Na2SO4 and the sol vent was evaporated to -
obtain 0.60 g of an oil which was purified by col um chronmatography

silica |folldwikd BxMa |W@rﬁé i actions .
\(Nere con-[g?ngd and éva%ﬁ%ﬁlgqgﬁge_ reg?eg of tbﬁ%@ﬁ?@gﬁ%rﬁéﬁgﬁlﬁ%ll 39 .
np: 165CHOXNES 2qifl1] ' © 333 29 Decenmber 2006 -20 'H-NVR (CDCl 3) : 61.43 (m

2H) 10L. 68[((3R) 12&£abuéyo9cﬂ2(2rn oéﬁ-ylgoé Sdiphe SU%IE}o%a%ﬁﬁ'ﬁdNﬂéén{%lb 8%4'_%-1) 3 31 (m

f 7.28
( m 2H) fr Or"Pé é"ﬁﬁl?'&%l}?ylﬂﬁomqmc acid.
N-[ (3R) ‘I\ﬂ-ﬂpﬁﬂﬂbl@y&bﬂi 2%&13‘3@-913—){!“”9%&@9&[&5%@Hef(ty%ﬁiégzreg 5 car boxami de

(Exanpl e 44%’ 49%?&’ 1) hydr oxy- 9 | uor ene- oxylic acid
vere di SsUPREY- szycmlzaﬂleﬁt;ﬁ-vlhw -“Xagheney9-garkpxemiderixpmple 31)

1, 1' - canapag)-4iA ) . ] uring 1 h at
roomtenpgra’t urezm)‘i?t éﬂr[ﬁz‘ﬁﬁ&t?ﬂnggﬁ-xaﬁﬁ%%@ﬁg%b%x%?d @‘%@ﬁ; 35

am nSgu deep diore ddn@nthened cgroaylpoed. nol ) of DVAP

(4- (di met hyl am no) pyridine) were 10 added. The reaction mxture was stirred
at roomtenperature during 14 hours, then was concentrated in vacuo to

el i m naMethed (BF and the obtained residue was dissolved in AcCEt. The
organi ¢ solution was washed with NaHCO3 (saturated sol ution) and water.

Preparation of N-[(3R)-1 -azabicycI0[2.2.2]oct—3-yl]-2,2-dithien-2-ylacetamide

20 (Example 17)
2,2-dithien-2-ylacetic acid was produced by hydrolysis of 2,2-dithien-2-ylacetic acid methyl
ester, previously prepared as descﬁbed in F. Leonard and . Ehrahthal, J. Am. Chem. Soc,
(1951), Vol 73, pag 2216. 1.2 g (0.0054 mol) of 2,2-dithien-2-ylacetic acid were dissolved
in 25 mt of THF. To this solution were added 0.96 g (0.00594 mol) of 1,1 |

25 carbonyldiimidazole and the mixture was refluxed for an hour. The reaction was monitored
by TLC following the formation of the imidazolide. Vwhen the reaction was completed 0.75
g (0.00594 mol) of (3R)-aminoquinuclidine were added. The reaction mixture was refluxed
for 186 h, cooled, diluted with ether and washed with water. The crganic layer was
extracted with HCI 2N, the acid solution basified with K2C03 and extracted with CHCI5,

30 The organic phase was dried over Na,SO, and the solvent was evaporated to obtain 0.60

| g of an oil which was purified by column chromatography (silica gel, CHCls;:MeOH:NH,OH

90:10:1 as eluent). Appropriate fractions were combined and evaporated to give 0.31 g of
the title product (17.3%). |
mp: 165°C

35 MS [M+1]" 333 _ .



The organic | ayer was separated, dried over Na2SO4 and sol vent was _
evaporated. The obtained product was puri.fied by col u Resewhen ¥§paphy

(siZEica gel, CHC 3: NH4COH 100:1 15 3 CHCl 3: M:OH: NHAOH 80: 20: 1 as el uent).
Appropri ate fractions were conbi ned al[l_"_g _evaporated to yield 304 ng of the
title product (4% . M5 [M+1l] ": 3351 (CDCI3): 8 7.67 - 7.62 (m 2H),

7.42 - T4 .32 - 1.25 2H),, .6.08 - 5.93 (m NH_ 1 3.74

(m 1H ﬁg‘%} (96@%7 (1n423. (PI-?(’}'G Eﬁgg]émaﬂ)i):é%?((ms 1§} 2.4 @5'0124)3@5@8?@, 20 1

;i) ;1. ,8?_4H),13.f3‘6(r6mH)_13.197 (118} 5:37Ys A 619824 1H, NHB67 0 ¥ml ZH§, P22, -2H).
reparation o _ ' '

(ZSI)O- N-[ (3R) - 1--azabi cycl o[ 2. 2. 2] oct - 3-yl ] - 2- cycl opent yl - 2- hydr oxy- 2-

t hi en- 2- Pregarhtion oe N—Exajrmlﬁaaﬂﬁzycfﬂﬂzztﬁ]éétﬁi-ﬂﬂlgﬂgﬂmkyﬂ%-fﬂb?&?é-gﬂ as is
described ibn Exaggl 44 Istifeti ng from (2S)-2- "2 .
oycl oSgan 10¥2f) MPIEA*hn. 2"yl acetic acid . The obtained product was
G0 3 NS N B e e M e P et
; : : 3 s elyent) to_give nmg o e title produc
i npurii f .NE)W m?’i%géii%z’&émﬁl ofﬁhﬂ-cafﬁogvlﬁwdﬁz% Were sdeddTae Bixjwe was CHCI 3 and
washed wetihed-@ingX1 Bht rodMaempa@ank AR KIS MR 3 028 aly Bf (32 SO4,
filtered and concentrated \(acuo to yield 650 ml; of 'the title product
(44% f r oRTYNPEUEHG ff%f@{‘da%?%‘?g &R0 nah & PUAP tridimesyiantipmpyridine) wevs, VS
[ MF11D ' addith Thitr&ddibl BG83 WasStifed 4t fodm tlen‘lﬂ)aratz]*e@iﬁrirgdr‘l4ﬂmﬂ#);; thenJhs(m 1
H, 6.64 (d Ni 1 H. %%9_1,- 3.81 W 1 H, 3.33- 3723 (m 1H), 2.88 -
2. 69 (m SYgpntrated in vacyo saelminate thg DME gnd {hgobtpingy residise wag dissolvedip (m 12H)
29 DecenheDERABE orgatic {ohfbn %raSXidsABE Witht INafiddY. géﬁ?jhéﬁe%' Mlﬂltf’oﬂf %ﬁcﬂuafé?.et icacid
has been_prepared as .is described in WY 02053564 5 Th followmng Exanpl es

of for mul'3® PIgpnidaver wag saparatedc B84 PYRY NaxSReaRd golvet wasoerappeatecigpeopr i at e
car boxy! bistainell Brodcl WARurtiedBR column chromat i : :

bi cycl of 2. g. 2%%&% - Mﬁ%g gécﬁg%gwtnycl -rC)Zn-q?l%rr? 8%/(5510 ? R?l’eg-H 2C-]3§/'f\lgfé’(e){-l a1r{r)10d1e

( Exanpl e?16){CroMePhNB.QR 8P 88d msyaluenth fapisryjate Treptians werg cambined aadi d, whi ch
was prodaieperdiyd e BYS ny dtihe ReCOred R /| - 2- hydr oxy-2-thien-2-ylacetic
acid met'hél ;stgryﬁ%orrpoﬁd deescrfﬁbfed |§ngy Atkinson et al., J. Med.
chem , (M8#11Vvo#3%0, n 12, 1612-1617 and W02/ 053564,

"H-RMN (CDCly): 8 7.67 - 7.62 (m, 2H), 7.42 - 7.36 (m, 4H), 7.32 - 7.25 (m, 2H), 6.08 -
5.93 (m, NH, 1H), 3.74 (m, 1H), 3.00 - 2.87 (m, 1H), 2.52 - 2.27 (m, 4H), 2.02-1.92 (m,
20 1H), 1.80-1.76 (m, 1H), 1.51 - 1.44 (m, 2H), 1.26 - 1.17 (m, 2H).

Preparation of (2S)-N-[(3R)-1-azabicyclo[2.2.2]oct-3-yI]-2-cyclopentyl-2-hydroxy-2-
thien-2-ylacetamide (Example 49) '
The title compound was prepared as is described in Example 44 starting from (28)-2-
25 Cyclopentyl-2-hydroxy-2-thien-2-yl acetic acid . The obtained product was puriﬁed by
| column chromatography (silica gel, CHCl,: MeOH: NH,OH 99:1:1 = CHCI.:
MeOH:NH,OH 97:3:1 as eluent) to give 800 mg of the title product impurified with
imidazole. The obtained product was dissolved in CHCl; and washed with H,O (x 3). The
organic solution was dried over Na,SQ,, filtered and concentrated in vacuo to yield 650
30 mgof the title product (44% from the starting acid). Structure confirmed by 'H-RMN and
MS. _
MS [M+1]": 335
'H-RMN (CDCl3): & 7.24 (m, 1H), 7.08 (m, 1H), 8.97 (m, 1H), 6.64 (d, NH, 1H), 3.91 -
- 3.81(m, 1H), 3.33 - 3.23 (m, 1H), 2.88 - 2.69 (m, 5H), 2.42 - 2.33 (m, 1H), 1.87 (m, 1H),
© 35. 1.68-1.36 (m, 12H) o :



N-[ (3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-y1] - 2-cycl opent yl - 2- hydr oxy- 2- phenyl acet am
ide. 15 (Exanple 26) from 2-cycl opentyl - 2- hydr oxy- 2- phéRylcaembird08¢i.d. '
N- £%- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 9H xant hene- 9- car boxani .de (Exanpl e 28)

from 9H xanthene-9 carboxylic acid .. | o

N- (1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) -9- hydr%xy- 9H-f | uor ene- 9- car boxam de
(Exanple 41) 20 from 9-Hydroxy-9H-fl uorene-9-carboxylic acid. Method (c)
Preparati on of _ '

N- [ ( 3R) - 2 2a0ydymEnofl-2-FdRIxget th@nyd-}i-Retixari® Hab besn Brephreisas e ined -

(I nternedi 5 alyl chloride (4.5 m, 0.0516 nol) wes added to a
sol uti on%o\&bijé)g%s 0.0428 nol) of 2- oxo-2-thien-2-ylacetic acid and DW

(several -drops) in 100 M of CHCl13 (ethanol free) at OC. The m xture was
stirred and allowed to warmto roomtenperature. After two hours at this
t enpebat Tnefoliowieg Soamplessof farmelasi)apee prepdreainttcbitingte Phelbed iasosiitasol ved in

CHCI 3 30 %ggprﬁ%%aggr ?t igla\%@ai n. This procedure was repeated two tinmes. The

oi | obt a? din CHCI 3 and the sol ution obtai ned cool ed at

0C. . A solution of (3R)- am noquinuclidine (5.91g, 0.0468 nmol) in 50 m of
CHCI 3 d he m xtjr.e S tirred allowed to warmto room
t enper ﬁ?[@%%f%‘;"igmﬂétﬁéo %’ty Hé‘%“éﬂ%}@% hydroxy2-thiens2viasstamide ur e was
washed wiBxkmgie #8Jueous K2CO3 sol uti on. The basi c aqueous 29 Decenber 2006
-22 splutio extracted agai.n with CHClL3. The organi c phases were '
conbihed! o 2HERP Y (AR VAPOPE i Lulegoth S »oish AR PToRkGsOI oG i ve
(11- 321 H)g Raﬁydédmntw-%”@dmxwgﬁien—z\ﬁadéﬂ&b}:%megﬁﬁo eéﬂér,%p@%@ﬁdgbéd ﬂ“'E:Ll'O-H) 1. 82 0
m A . 70- 3. m , 3. m , 4.
(m 1 1iP%rSar Sty vt Chonk o) yofzol Rz, 19" 8o oaid Wigo2r@sdsim 1 1)
Fol.l owi ng an equi val ent procedure the follow ng internediates were _
Ol e e G WhichelSBY AN LY -2y hopantst 2 hirony’ 3 pronytacetmiad <t 2™ 4
N- 1-1ﬁ§zal1i§gambc&2;)_2. 2] oct - 3-yl]-2-0x0-2-thien-2-yl acetani de (Internediate

1-3) 1Q Prepar.ati of L
N-[ (3R 9@_%?—&%7:@%}%8-[@ygi_r@ﬁs/&-megsy@pfuozaqlﬂ/qr oxy-2, 2-di t hi en-2-yl - acetani de
( Exanpl &N-(9-Adaisioyelb[20n 2 elct-3-y1)8 IR hFREHBOd avbdRintidk {Exiaplegg par ed from 2. 27
g (0. 09‘#0%%%_)(2&%“9 9 carboxylic aci
- ylic acid
N-(1-Azabicyclo[2.2.2]oct-3-yl}-9-hydroxy-9H-fluorene-9-carboxamide {Example 41)
20  from 9-Hydroxy-9H-fluorene-9-carboxylic acid.

Method (c)

Preparation of N-[(3R)-1 —azabicyclo[2.2.2]oct-3-y!]-2-oxo-2~thien-z-ylacetamide
25 - (Intermediate I-1) '
~ Oxalyl chioride (4.5 ml, 0.0516 mol) we: added to a solution of 6.68 g (0.0428 mol) of 2-
oxo-2-thien-2-ylacetic acid and DMF (several drops) in 100 ml of CHCl5 (ethanol free) at
0°C.The mixture was stirred and allowed to warm to room temperature. After two hours at
this temperature, the solvents were evaporated and the residue was dissolved in CHCI;
30 and evaporated again. This procedure was repeated two times. The oil obtained was
dissolved in CHCI; and the solution obtained cooled at 0°C. A solution of (3R)-
aminoquinuclidine (5.91g, 0.0468 mol) in 50 ml of CHC!; was added. The mixture was
. stirred and allowed to warm to room temperature. After 18 hours at this temperature, the _

_ reactio_n mixture was washed with an aqueous K,CO; solution. The basic aqueous



magnesi um and 15.4 g (0.094 nol) of. 2-bronothi ophene in 150 nml of THF. This
sol.ution 15 was added to a sol ution of 11.34 g (0.043 Z8dpeceper 2006

N- [£3R) - 1- azabi cycl o[ 2. 2. 2] oct - 3-yl ] -2 -0x0-2-t hi en- 2-yl acet am de " . _
(Internediate I-1) in 120 nl of THF. TE% m xture was stirred at room
tenperature for one hour, refluxed for<dne hour, cooled and treated with a
saturate i of,_ammoni ocide. The sol ution obtai ned was :
basi fi 'eolg%’.“ﬁ??'l ‘g’g%%b%‘tes i B’ﬁ%%wd@- Ihe PHANSPRASehwes e Rinerh washeshni ¢

| ayer wasithvastaddred dvendiae®Onmet brapoeatediiol ek PV 84 ?%ﬂth@Q@§%dﬁ@9' treated

W th actil\wgl Cagdon. The solution obtained was Tiltered trough Celite
and sol ven r vaporated to give a solid that was treated with ether

and filté&d-aR (CCDQIs)xes A.4071.65%mba), . i bl r gdyetzg. - 9C M5
(CDQis¥ 6 gm5%g ?‘%Em,em)l,zse (;ﬁai@ld}él_@.l*r_o %O?']r?i %3?:@

1] 349 25 ° DVEO- d6) : . oL L
(m 1), -9 07an (H. 7 by “Bhes 4. 1 MFD. Gsbim( . 8 4am, ata (m 1 19,

m,
6.95 (m 2H), 7.03 (m 1 H): 7.09(m 1N, 7.43 (m 2H), 7.54 (s, 1H,
oH), 7.9 Ed,_ 1H, NH). The follow ng Exanples of fornula (I) were prepared
accor di nBeteyiNgaH B qﬁnt&gmg&urq;thg@l_owmg intermediates were prepared:

[ (3R) - 1- Hz[m)elyﬁiéﬂieyao&l22}%&3)&1[]]-2-311&9)_29111%‘ﬁ%ﬁ@éﬁhﬁh@@l@%&?{ﬂeﬁ%te 1-2)

(Intermediate I-1 nd_the corresponding Gignard rea

N[ (3R) - :1Aé64}7'6¥f%!?§’[-22?}2’.‘-‘§]'5@61~2-93912ﬁh lasg{anside (intermediate £3) - 4- enani de
(Exanpl e 20). : - _
(2*)-N-[(3R) - 1- Azabi cycl o{ 2.2.2]oct - 3- yIE}E- Zii{\%dr_oxy- 2-t hi en- 2-yl but anam de
35 (di ast&PaEHan af N -azabisycleld. 2ock3-yHi7hydrory-2,2-dithien-2-yl-

(2*) - N- [4ctRmiteERBIMpYCP[ 2. 2. 2] oct - 3-yI ] - 2- hydr oxy- 2- t hi en- 2- yl but anani de '
(diastereoner 2, Exanple 22) the two diastereoners were separated by col um
chr omat oy PeIFHEN ¢isd-thiasyimaanesiutrirpidams peraed omID27 9 48 084 ueftof . |

(Ej): ast er ?magﬁeosfﬁr% Iéirw]die 35'.4(5 @UR R 2- OBk Rt ene 1 BAS & @F HhisonissOnd

(2%) T8¢ [Wasrgdded ko atsolyien 6f $1.84 9)(0.6843 B1o}IoF Nel(IR)elt-asapicyeipfil 2Rjot-3yBat - 3- enani

de (di asboesMurEs-yihcet IR iA0f) i i :
(2*)-N-[(3R)- 1- Azabl cycl o[ 2. 2. 2 dg’@??%)-'9|1]29£3'r?§555x§*392'31{xﬁ1”%_r‘4"- SHBYEt 3- enani
de (di deP@reBRRiaiue faneammbour sefiuxedior kee haw, docled enciveated witk neaiegtad at ed by
col umm ey @BRbPEARRNIN ShibiideA THE Solution obtained was basified with a K,CO; solution

and extracted with CH,Cl,. The organic layer was washed with water and brine, dried over
20 Na,SO, and treated with activated carbon. The soiution obtained was filtered trough Celite

and solvents were evaporated to give a solid that was treated With ether and filtered to
give 8.77 (58.5%) of the title product. .

" m. p.: 169°C
MS [M+1]": 349 . _ _

25 'H-NMR (DMSO-ds): 8 1.30 (m, 1H), 1.42-1.75 (m, 3H), 1.77 (m, 1H), 2.50;2.75 (m,

| 4H), 2.83 (m, 1H), 3.05 (m, 1H), 3.74 (m, 1H), 6.95 (m, 2H), 7.03 (m, 1H), 7.09 (m, 1H),

7.43 (m, 2H), 7.54 (s, 1H, OH), 7.97 (d, 1H, NH).

The following Examples of formula (l) were prepared according to method (¢) using N-
30 [(3R)—1-azabicyclo{2.2.2]oct~3-yl]-2-oxo—2—thien-2-yla¢etamide (intermediate I-1) and the
- corresponding Grignard reagent: _ :
N-[(3R)-1-Azabicyclo[2.2.2]oct-3-yl]-2-hydroxy-2-thien-2-ylpent-4-enamide (Example
20).
(2%)-N-[(3R)-1-Azabicyclo[2.2.2]oct-3-yI]-2-hyd roxy-2-thien-2-ylbutanamide
35 ({diastereomer 1, Example 21) and



CHCI 3/ MeOH NHAOH 90: 10: 1 as eluent). D astereonmer 1: first diastereoner:
obt.ai ned, Diastereomer 2: second distereoner obt ai-ned29Decer@berfd0§ar ation
not=assi gned 15 The foll owi ng conmpounds of forrrul a (I) were al so prepared
accordi ng to method (c)

N-[ (3S)-1-Azabi cycl o 2. 2. 2] oct - 3- yI] 2° %ydroxy 2,2-di thien- 2 yl acetam de

(Exam' € (23NIBREPAzAML LR bR i alor- fnﬂeﬁ.ztﬁb&eaxma hi-um

(comrercially
N- ( 1- Azalidiegisrenmen2, Examplg 29) ) - 2- hydr oxy- 2, 2- di t hi en- 2-yl acet ani de

(Exanpl eyl twoFngé?é’treSﬁ#err LR | SRb SR Al furdn ghr@rrrﬁgto%rép%?gl\( . g'etl hi um

Preparation of
N- [ ( 3R) - EHEAMEOVINKICH 20:2Ddcas Qugnt). Diastegetmeno fitst dias@rgdmerdbiaindd, uor o-

3 met kyl ?‘%‘f%f&e%m@ré%%g&ﬁy@&ge%meﬁi% (alﬁg%%rrpl e 48) 25 Oxalyl chloride (1.16

, 0.01 0 a suspension of 2-(5-bronothien-2-yl)-
2 oxoacel(#¢-Nal¢3R)-1-Azabigyclo[22. 2] aetidyylhRdytvaxyed-thpen-2fyIlONR-emardident of CHCl 3

(et hanol (d 5&%}%%.&9@{ e 4 @%A;FE m xture was allowed to warmto. room

t enperat ure un |rr|n 1.5 hours the reaction mxture was
concent r 2" pH-KIR)t ﬁnelslswln[&&almtﬁmﬂ 2-hgdroxyi2afhierd2ydsitdienamigledi ssol ved in
CHCI 3 (1 [gg% |éa§ d again. This procedure 30 was repeated two
times. {alne reS| s dissolved in CHCI3 (30 nl), the solution

was d@ol the two KiIB(StQIﬁQm&rS@%rg s(epnrei’bﬂ hywlownofcl'(rcﬂﬁ%)tognaphp(pmcalgel i di ne were
added. T room tepperature apd.canti nued
stirri ngEﬁg{}]Méaﬁg\l fours.” @lf fer n%b}[yﬁ{‘?ge%eémr h@@?ﬁtﬁrﬁ?fﬂﬁg "Was treated .

wi t-h K2CDBslesedruerdd: sdcorsialisieicomer abidinele aqueous | ayer was extracted with
CH2Cl 2. The organic |ayers were 35 conbi ned, washed with water, dried over
Na2SO4, filtered and evaporated. The obtai ned 29 Decenber 2006 -24 product
( N-[ ( 3R) ¢ L Caufithiratpolnof 2ssgrigdoct - 3-yl ] - 2- (5- br onot hi en- 2-yl ) - 2- oxoacet ami de)
was sed without further purification as is described as follows. The

obt ai ned product was dissolved in dry THE (45 m ). The sol ution obtai ned
was cool Elk foﬂ[mmm@@émpnmdhmfznormulaj(ﬂ) weré aMognépsrédacdordifdto méthod (c)

"~ 4-fluoro th h Q14 dded, The
m xt ure @gjgjt |)f(7fa[eb [lg‘r?gii éﬁ%gh?&é}%“ﬁ’zt %Hﬂ%’? 55’3?%“3% xgwipge time,
t he react8)on m xture was treated with NH4C (sat urated solution) and
extracted with_Ac The a l.a dri ed. per 2SO, filtered and
sol vent Sprﬁg?rggér\?gbcﬁeﬂnggfateﬁlé '?flof -1 ?{éﬁ PB‘!"B S %ﬁYq"gﬁéh by col um
chr or@it og+(tplagbicyclo[2.2.2]oct-3-yl)-2-hydroxy-2,2-dithien-2-ylacetamide (Example 1)
prepared from Intermediate I-3 and 2-thienyllithium. | '

Preparation of N-[{(3R)-1-Azabicyclo[2.2.2]oct-3-yi]-2-(5-bromothien-2-yl)-2-(4-fluoro-
3-methylphenyl)-2-hydroxyacetamide (Example 48)

25  Oxalyl chloride (1.16 ml, 0.013 mol) was added to a suspension of 2-(5-bromothien-2-yl)-
2-oxoacetic acid (2.6 g, 0.011 mol) and two drops of DMF in 30 ml of CHCI; (ethano! iree)
cooled to 0°C. The mixture was allowed to warm to room temperature under stirring.
After 1.5 hours the reaction mixture was concentrated to dryness in vacuo and the .4
obtained residue was dissolved in CHCI; (15 ml) and concentrated again. This procedure

30 was repeated two times. The obtained residue was dissolved in CHCl; (30 mi), the
solution was cooled to 0°C and 1.67 g (0.013 mol) of (3R)-aminoquinuclidine were
added. The mixture was allowed to warm to room temperature and continued stirring
during 3 hours. After this time the reaction mixture was treated with K,COj; (saturated

., solution) and the aqueous layer was extracted with CH,Cl,. The organic layers were

35 combined, washed with water, dried over Na,SO,, filtered and evaporated. The obtained



(silica gel, CHCI3: McOH NH4OH 99:1:1 3 CHCI 3: McOH NH4OH 96:4:1) to yield
2.1g of 10 the tithe corrpound (42% fromthe starting adddecamber 3008t ure of
di agtereoners. M5 [M+l ] "': 453, 455 1 HRW (CDA 3): (mxture of .= .
di ast er eoners) 3735- 7.20 (m 2H),_4,08 - 6.89 (m 3H), 6.80 (dd, 1 H),
393-384(m1 .3.18 - 3.07 (m H, 2.69 - 2.58 (m 4H), 2.33 -

222 | Tl 0O, ol Rk o bodo kAL serdof el Aol vas .
2- (5- br Beast Withayt WB; parifisrteices latdestriped astieliodar d met hod (Et OH, NaCH 2N,
ﬁl?[c( 3#) 5TH%A§% aﬁa}@/@% KftH %3? SSOIV%d v cﬁry ZHF 645 [) h"zs?m taopo%%'é%c{ was C(ﬂ)ec{/nam de -
(2 E]>c<arrpI2 elar30°G gnd 14 fapkeis th setgtwrw THF @f@t-tbtjora-swﬁetgylpBercylraagnfazis)ér_lrlxg;lc ;
r AP

(et Eanol M'i‘ Pﬁdf %ély‘r%%%%d%% The Wlﬁﬂ% oxal '"?%Wrgg? ﬁ%l‘érs\%ﬁg added. The
resul ti ntgmﬁemtuneeAﬁt@rsth@ltinméme tegchigar mixtuoe We@treatedpahaim@(satlmﬂteﬁ stirri gg

d t ure S
concont r A 3hd BHIRAAW Rons Miereelc Bl Mok Bt oS b it o™
CHCI 3 ( 2gpivarity warwdsvgpnr@m mae @dtaa'@dlmoddﬁhwes purifieddyreelunaschrepaayeghy wo
wes. oool S1°F POCTE: MBCRE (MBS, oS R e N Orlorte Mbive ZeS e e "
added® Tthe titi¢ z@mp@nnb(ﬁ%ﬂ frowthe startinguaoid) s a Umdmretoédmeteaéamas and continued

stlrrlngMthl C%Jlg After this tinme the reaction m xture 30 was
treated vth Kg urat ed solution) and the aqueous | ayer was extracted

with CHMIREIN ([]ﬁlﬁlg)r gantwe lofgliasteranetees)cd MEser20 wasi(7 o8t B.ogakenH) dri ed

?KEE(BR)ZGS%& aﬁl"gfeslg %gﬁ?@] )ﬁ/ﬁfgé% %]dOTZC"-{]e flfo“i‘]g%ﬂ?%ﬁ g’ﬁb&%@ﬁ%@? was used

wi t hout ({ydther.oput.iBri@matHpr. %S1$2@1€S4H)| bed as follows. This product was
di ss Jéved in dry THE (50 m). The solution obtained was cool ed to -80C 35
and g m of a 0.5 Msolution in THE of 1-propynyi magnesi um brom de (0.014

ol ) wer(28robeteerbeyl) 208@acetRbacitidesiobtaifbe wnyhtmy%ué/\@ﬁetﬁwp d to warmto
{roat ed MR CelParelr B EcntadBhy odnd (B4 dad 20 6HC. AdcR and —
CH2Cl 2. The organic |layers were conbined , dried over Na2SO4, filtered and
chr ot GAPBPRYOD o 8- (F Skt henbioraleld Hackiry hpert yh 2 Baraontts: e nracH
94: 620l amaniide (Exanijsle 45)
To a suspension cooled to 0°C of 1.72g (0.012 mol) of 2—fur-2—yl;2—oxoacetic acid and
two drops of DMF in 40 ml of CHCI; (ethanot free), 1.17 ml (0.013 mol) of oxalyl
chloride were added. The resulting mixture was allowed to warm to room temperature
under stirring and continued stirring during 1 hour. After this time, the mixture was
25 concentrated to dryness in vacuo and the obtained residue was dissolved in CHCla (20
mi) and concentrated again. This procedure was repeated two times. The obtained
- product was dissolved in CHCI; (50 ml), the solution was cooled to 0°C and 1.7 g (0.013
mol) of (3R)-aminoquinuclidine were added. The mixture was allowed to warm to room
temperature and continued stirring during 16 hours. After this time the reaction mixture
30 was treated with KoCOj; (saturated solution) and the aqueous layer was extracted with
CHCl,. The organic layers were combined, washed with water, dried over Na,SO,,
fiitered and evaporated. The obtained product (N-[(3R)-1-azabicyclo[2.2.2]oct-3-yl]-2-(2-
furyl)-2-oxoacetamide) was used without further purification as is described as follows.
This product was dissolved in dry THF (50 ml). The solution obtained was cooled to -80°C
35 and 28 mlof a0.5 M solution in THF of 1-propynylmagnesium bromide (0.014 mol) were



- 3.30-3.65

leld 1.38 of the title conpound (39%fromthe starting acid) as a
%lix;\ure of gdi astereoners. M5 [Mt1]': 289 ' H-RWN ( CDCl @%%Wk@ﬁﬁﬂ@éo.f

di astereoners) S 7.36 - 7.35 (m 1H), 6.87 - 6.76. (m NH, 10 1 H), 6.54 -
6.52 (m-1H), 6.34 - 6.32 (m 1 H, §§g (m 1H, 3.20- 317 (m 1 H,
2.78 - . 2.64 (m 4H), 2.47 - 2.35(m-%H), 2.00 - 1.90 (m 1 H, 1.92 (s,

3H), 1.70Q.4 7 : ration,of _ o
N (3R - 2RE or iR yas HIGRAB PR 8 aqm tomperatunsy sy 2 hoyra. After tis
net hoxy phieey thetraaetivsrmitturg Enatrpdateg 43)1 _N}ﬁcll'mamratéggumtionl)?ﬁd ltf)émegegmhz

' ' ' n a e , artin
oo nAr RIS HRSAA SoffE BB el i g Mo, ks ah” ©
met hoxy plelenth wenagvegsirated CTHeastitaleed o83t wad purdidd By cofimn &a&g&{b@%p%l on In
chr ot o8 RS (o Fae OBy 57 RecuEl Bl 845y cxednt Brat o
97: 3: 1" ayielsl UdhD)of the titlesdothrdurd PBYfrarh thestaktingla@ids 08B GniRErd 4% fromthe
starti ngd%ggeg%m@esrs_a m xture of diastereoners. M [M+l.-1+: 385 'H RWN

m

(CDCl 3): xture of diastereonmers) 3 7.39 - 7.38 (m 1 H, 7.09 (d, 2H),
6.82 (d, MIM+116.280 - 6.67 (m NH, 1H), 6.41 - 6.35 (m 2H), 3.92 (m 1H),

570 3 i gl Wl bl et s it M

A0- (. ' b d _ ) . .
(3R) 40- ( BHplBesa0652 onyin); 8:34(-SH2x@NtHErs. S yh cay) S).QyL)agr‘f‘éﬂ%ﬁé&ogsg 284 of

I abi I . tane brom de (Exanple 32) 30 O.
al\ll-z?? I?,g) I&'){;%a)g%c‘%c'lz%gé(’ﬁ )031093-1)30]((3‘9ﬂ%éﬁ?%@méﬂbﬂe@mb&%fmd@l)- (Exanpl e
31) were dissolved in 6 M of THF. To this sol utigg 8 2%hm (Ot 2874,
0. 001335 [ ).. of - hr r Qpox benzene were added. e m xture was
refl uxedpréﬁrﬁr’lgr 5’"4°f§1'§'&&§?qoé£@ pw&ﬁlzeﬁl9@@-1&2Huﬁ-wam¢m?§ﬂa UL e. ;I]'he
tic ' R ttahimrRdE solid obtained washed wth ether
Seve Iomigtnl;%xvgn?jﬁgﬁ etd. Odﬂ%g gﬂ? g}?)of the title product were 35

2?25%2&“‘%@%&%@%@%‘ acesding 3o - the pepcsdyregleseribenm Exadplp 45,469 ' H NVR
( DVBO- dégtartifig ko022 (.08 malhf 23ufByR2-8R0dctic 460, ardr daRga25 (M 111),

methoxyphenethylmagnesium chioride (0.021 mol, 43 ml of a 0.5 M"solution in THF) as
- Grignard reagent. The obtained product was purified by column chromatography (silica
| gel, CHCly: MeOH: NH,OH 99:1:1 > CHCl5: MeOH:NH,OH 97:3:1 as eluent) to yield 2.4
20 g of the title compound (44% from the starting acid) as a mixture of diastereomers.
MS [M+1]™: 385 _
"H-RMN (CDClg): (mixture of diastereomers) § 7.39 - 7.38 (m, 1H), 7.09 (d, 2H), 6.82 (d,
2H), 6.70 - 6.67 (m, NH, 1H), .41 - 6.35 (m, 2H), 3.92 (m, 1H), 3.78 (s, 3H), 3.33-3.24
(m, 1H}, 2.82:-2.19 (m, 9H), 1.96 - 1.87 (m, 1H), 1.67 - 1.40 (m, 4H)
25
Method (d)

Preparation of (3R)-1 -(3-phenoxypropyl)-3-[(9H-xanthen-9~ylcarbonyl)amino]-1 -
azoniabicyclo[2.2.2]octane bromide (Example 32)

30 0.3 g (0.00089 mol) of N-[(3R)-1 -azabicyclo[2.2.2]Joct-3-yl]-9H-xanthene-9-carboxamide
(Example 31) were dissoived in 8 mi of THF. To this solution 0.21 mi (0.2879, 0.001335
mol) of (3-bromopropoxy)benzene were added. The mixture was refluxed during 4 hours
and then stirred 17 h at room temperature. The reaction mixture was filtered and the solid
obtained washed with ether several times and dried. 0.48 g (98%) of the title product were

35 obtained. '



(m 6H), 3.82 (m 1 H), 4.05(t, 2H), 4.10 (m 1 H), 5.05. (s,
6.90-7.0 (m 3H), 7.05-7.20 5 (m 4H) 7.25-7.42 (m QﬂPecganrQ(OQ61H
NHE: - Preparati on of

3-{[(9-hydroxy-9Hf| uoren-9- yI)carbon_yié am no) - 1-mret hyl - 1-

azoni abi cycl o[ 2. 2. 2] oct ané broni de (EXanple 42) 0.245 g (0.00073 rml) -of

N-(1-az AV oct-3-yl)-9- hydroxy 9H- fl uorene-9 10 car boxam de
( Exanpl :ﬁﬁ ﬁ%g?%?gol ved in 4 m of acetonitrile and 6 m of CHCI 3. To

this soIM&{MFBIE]i #59 of a 1 Msolution of et hyI bromi de in acetonitrile
wer e ad roomtenperature under

" N2 at nosp TV (R&%% ggl)?("%:{g?‘#gﬁn{ hgbsgﬁﬁé%ps( Qé Se\Papor Hﬂeﬂn% I98-3€%i due

vvazI E:oev(ap@t—t),t:?emvmlh-l)eu}m?r(t , Rl ee10 (nEH), 5§5I(@r1 : l_%@ﬁ_dgﬁl,i%g) tﬂc}yg ’?QEI gue

an e nm r ai ned was ?I ere and washe

sever%a]tl ﬁgé@ -&A?%%‘{@t FﬁaPH %ﬁ%ﬁa éﬁdﬁa&ts 0.26 g (83.8% of the title

corrpound m p.: 197.5-203.6C M5 [MBr] : 349 1H NVR (DMBO d6): 6 1.80-2.0
3 3.35-3.70 3.78 (m 1

(31 o 2ndfu’s 4o Rolios Bhnbdjorb e oiny By mok T bytt-s T,

20 )2H)1 ﬁoﬂilab(cycld[HZHH):tanh’Edeé xdrhple a.:; tlgn O}‘) o1 28

3S ant car bon an no

<(azon| ab%@ﬁ%ﬁé{% %I 8951 e]zf";’(' ‘ggge%]%%éa S AngPy-ddyluogne$-ny (0. 0842

?1ET§| 30 lofcal%o[xé&@e(Examptyl ayph@r[eaas%o%@ﬁm A Dﬂs s]ce&i;htmal%lt%riﬁz o?ft:h;czf lygxam de
a iss Q. solution o

(0. 4r2ni %’ ﬁe ?ﬁgmﬁa WF}’@%}‘?}T BfHBQ*QM'ebFP'ﬁ'dG i aggtoniirilepnase agded aa@negg and

the nigtemixisbiwasesimat for@BRA 4eRANShPERAY BRdtr ) tatmdpRerd Kbk tﬁxs"’me

f by ,solid phase 3 t th t h Bond El ut
Cartr1 g2 SHUT et SoBoiatre 1 5h A Y £opYEPATAH WO Bier Kb PSS ou f o1 . The

react i OIEtiErvidsr Ridedso therbsiesk Ll ﬂhbenlﬁtéfé §tlrﬁéﬁeTi@é%hd%%h%@ vdd fiferad th 2 m
e, rinsing away ‘all

O _a en thr acetonitrile
ot ar i g e P P v s B R Har ooased 466 (& 4okt g e SormowoR 0. 03 M
TFA solnupwwsnzo@ﬁ@@l\l CHC13 (2:1). This solution was neutralized with 300
ng of p cenber 2006 -27 vinylpyridine), filtered and evaporated
to dryn 2 d was 12.4 ng of the title product. (27.09%.

[ M CF30Q@NMR%|§MSO -d): 8 1.80-2.0 (m, 3H), 2.10-2.25 (m, 2H), 2.96 (s, 3H), 3.35-3.70 (m,
5H), 3.78 (m, 1H), 4.15 (m, 1H), 6.82 (s, 1H, OH) 7.30 (m, 2H), 7.43 (m, 4H), 7.79 (m,
20 2H), 8.81 (d, 1H, NH).

Method (e)

Preparation of (35)-1-cyclohexylmethyl-3-[(9H-xanthen-9-ylcarbonyl)amino]-1-

25 azoniabicyclof2.2.2]octane trifiuoroacetéte {Example 36)

 28.15 mg (0.0842 mmol) of N-[(3S5)-1 -azab‘icyclo[z.z.2]oct-3-yl]-9H—xanthene-g-

‘carboxamide {(Example 33) were dissolved in 0.5 ml of DMSO. A solution of 74.37 mg -
(0.421 mmol} of (bromomethyl)cyclohexane in 0.5 ml of DMSO was added and the
mixture stirred at room temperature overnight. The mixture was purified by solid phase

30 extraction with a cation exchange Mega Bond Elut c_artridge, previously conditioned at

' pH=7.5 with 0.1 M NaH,PO, buffer. The reaction mixture was applied to the cartridge and
washed first with 2 ml of DMSO and then three times with 5 ml of acetonitrile, rinsing away
all starting materials. The ammonium derivative was eluted with 5 m! of 0.03 M TFA
solution in CH;CN:CHC; (2:1). This solution was neutralized with 300 mg of poly(4-



5 Preparation of (3R)-3-(2- hydroxy 2,2-dithien-2-ylacetyl am no)-1-[ 3-(3-
hydg oxyphenoxy) pr opyl ] - 1- azoni abi cycl o[ 2. 2. 2] oct ane t r 20 RrseheEi0fpe
(Exgnple 12) The title conpound was prepared as descrl bed for Exanpl e 36
from30 ng (0.0861 mml) of

N[ (3R) - azab| cycl 0[2 2.2]oct-3-yl]-2¢ %ydroxy 2, 2-dithien-2-yl acetam de

(Exanpl e, DN? 78 18 1) of
3-(3-chl o ry é%gé é}élﬁ(ﬂ?d& gg%?vedd'%eﬁf %TYI%Q %Mmgﬁih ’tgm was. 12. 7
nmg of "t h@raduc 1é27p@°é&iuct (24% . [M CF3000]': 499 Al'so included within the
scope of [[\tIIIEfF BRI Bk4invention are phar maceuti cal conpositions 15 which

conprise, as *t'he actl ve ingredient, at |east one quinuclidine amde
derivative of formulae (1) or (II) i n association vvith a pharmaceutically

b . | bly th d in-
Form Sui Pefaiof b MR LhNroxy B FuRhRhvisre RRTRARI T, acceptanie |
carrier byduixypbenexypriopl!}e-azamiatsidyclbl2R. 2joetamet irifRiorSace@AROEXAniYle

conmpound to formthe conposition of this invention are well-known per se
and the actual excipients used depend inter alia on the intended nethod of

adni ni st The tltimcom;ﬁomkievascpmmed B® Hesdrinep % iIExkMPR 38 frdnh 86 mgq(‘z(ﬁUBGHQﬁ}né‘IF e

preferab tio case

Conposi t%j%n?@ﬁp)tl E'%&ﬂ‘? %2&?&%;5{%%?‘}@9*!{ glgéJ 'B}?ngﬁ??ﬁt%?‘dﬁa(g?‘%m@'e 4)

fil nﬂaloatdifﬁotvabhm@ﬁ ml of DISQ) dndtvs mgt(o mewﬁ@i) bﬂb@@ﬂbr@ﬁ@bdxﬂ%bﬁéu OR |

aer oso t ai-ni,n e i nvention; suc

pr epar at § a@sﬁglv%é @é 38@)%?%8 {9)-2 tﬁﬁt'tefﬂ"gdﬁ?tt (2439- The di | uents
whi ch nma- Bésﬁzl@é)ﬂf 480t he preparations of t he conpositions include those
liquid and solid diluents which are conpatible with the active ingredient,
together with colouring or flavouring agents, if desired. Tablets or

fi | m coatled irtchloed vathimele smpee:ﬁmrmpdeyentmmhmrnara@;hmme&u@meo%@sums
redi ent i nhal ant

prefera 00 t| v
orpas  crss SAbe, Ao 1 pelt: Raefiert g0 anngisioins smidasimyast 10 g to
35 800 g‘om‘nulae(lb me(lll) m@rse@h[ara:h wilhna bwmcémanwoceptasre%ﬁ%r% dinkgt.conpound
of forn‘g}, Ie)eg %t Dﬁcenber 2006 -28 (! depend on the desired effect
and dur haRy r}ercéja}pr?ﬁ Pn 'Sa(mﬂet”‘al'}s"’efé’”arsé't for aral gdmiistiaien 3 ng and 300
ng per day as tablets and 10 g and 800 g per day as inhalant conposition.
Phar n%ol C}%Irr%grlzeut:calfy acceptable carrier or diluents which are mixed with the active
20 compound or compounds, to form the composition of this invention are well-known per se
and the actual excipients used depend inter alia on the intended method of administration
of the composition.

Compositions of this invention are preferably adapted for oral administration. In this case,
25  the composition for oral administration may take the form of tablets, film-coated tablets,
liquid inhalant, powder inhalant and inhalation aerosol; all containing one or more

compounds of the invention; such preparations may be made by methods well-known in
the art.

30 The diluents which may be used in the preparations of the compositioné include those
liquid and solid diluents which are comp_atible with the active ingredient, together with
colouring or flavouring agents, if desired. Tablets or film-coated tablets may conveniently
contain between 1 and 500 mg, preferably from 5 to 300 mg of active ingredient. The
inhalant compositions may contain between 1 pg and 1,000 ng, preferably from 10 1g to

35 800 pg of active ingredient. In human therapy, the dose of the compound of formulae (1) or



The results on human nuscarinic receptors binding and in the test on

br enchospasmin guinea pig, were-obtained as descri be@9ddcemberiZ®0piuman
muscarini c receptor studies. The binding of [3H -NMS to human nuscarinic
receptors was performed according to _Yael broeck et al (1990), Ml .
Pharmacol ., 38: 267-273. Assays were -carried out at 25C. Menbrane

pr epar al (@l AR oirol A8l Al RRb BRI PRSARATEHER dQYA s Kingely S (CHO)

15 expressing the genes rt uman nuscarinic recept orFs were used.
For det ergtweeni dmgand 3C8 g pedayasdalpete pad 40 ugraed\880qigsnes pay de thhalanDPBS t o
a final 0891’5839&( ation of 89 pg/m for the M3 subtype. The nenbrane
suspensi on Was incubated wth the tritiated conpound for 60 mn. After

i ncubation the nmenbrane fraction was 20 separated by filtration and the

boundsraqy'h j:cyio a &&ﬁ&ﬁ"’ ned. Non-specific binding was determ ned by
addi ti on—cMﬂrm- e. At least six concentrations were assayed in

duplicate to generate individual displacenent curves. Qur results show that

t he conp ' .l.nventjon .have hi affinities for MB 25
nuscar i nﬁlég?%sé@%? h:@?%?i&%%'?96%8%5&‘?113'@%%3?4 ﬁiqee}ﬁé@ﬁ BIEhosERs@ Nt he | C50
of the puektapigederoohained as désdribed balgenti on is | ower than 100 nM Most
preferred conpounds, such as the conpounds of exanples 1, 3, 4, 8, 10, 11,
14, 19, 30 and 32 described bel ow, have an |1C50 | ower than 60 nM 30 Test
on brifnc Hospasmuscarinic necepporgstiidiesst udi es were perfornmed according to H
Konzett and F. ROssler (1940), Arch. Exp. Path. Pharmacol. 195: 71-74.
Aqueous solutions of the agents to be tested were nebulized and inhal ed by

anaest hefThe bithdingruif {IHHNMIS mhmgﬁiqmseartniog‘ecel(pﬁmWa@-ddﬁ‘gtm@yégco&gn o](c)nchi al .
response, t.0.intrave a choline,¢ ge was deternined before an

6" Pecenbiabiistik 2 80350 Bl KraRadly o 2Br 20 SsshameR STt gt o C.

pul nonar Werdsars prepaatidnssene stablyttiamefepiet RhiesaNpdBsteX VR p-REEeRS (RO ENt  Of
i nhi B'Fti on of .brtﬁnchos fasm The gpounds. of the present invention

| nhi B9t cFARE T B SRBSH R e wes g biscarEicTeeeRiPEATR RS% t h hi gh pot ency
and a long duration of action. Fromthe above described results one of

ordinary.skill in_the t can readil nderstand that the compounds of the
present yF?{véeeﬁ?rWt'ﬁgggﬂé%&?m@ﬂf’e Rﬁ?péﬁkj'f“?ﬁ)@%rﬁrsi“ﬁ??f“ggt’? ey tag&nak hus are

usef ul fesncehieationefBIROIMIG6r tHe S8 B8/ peMhhembidne s\BpensffvkddThéuafgept or is
10 inmplicated,, .includi ng respirator i sorders such as chronic obstructive
pul m”ﬁ ar\gﬂaﬁw&égtéaéeé compc%nd?orp 8d min. A erdlncu at?on tﬁe membrane fraction was :
20  separated by filtration and the bound radioactivity determined. Non-specific binding was
determined by addition of 10 M atropine. At least six concentrations were assayed in

duplicate to generate individual displacement curves.

Our results show that the compounds of the present invention have high affinities for M3
25  muscarinic receptors, preferably human muscarinic receptors. Thus, the ICs, of the

preferred compounds of the invention is lower than 100 nM. Most preferred compounds,

such as the cémpounds of examples 1, 3,4, 8,10, 11, 14, 19, 30 and 32 described below

¥

_have an |Cs, lower than 60 nM.
30 Test on bronchospasm in guinea pig

The studies were performed according to H. Konzett and F. Rassler (1940), Arch. Exp.
Path. Pharmacol. 195: 71-74. Aqueous solutions of the agents to be tested were
nebulized and inhaled by anaesthetized ventilated male guinea pigs (Dunkin-Hartley).

35  Bronchial response to intravenous acetylcholine challenge was determined before and



(COPD), bronchitis, bronchial hyperreactivity, asthma,- cough and rhinitis;
urelogical disorders such as urinary incontinence, polwmcﬁﬂquoﬂéurogem C
or Z@nst abl e bl adder, =~ cyst ospasm and chronic cystitis; gastroi nt estl nal

di sorders such as i Fri tabl e bowel - syngyome, ‘spastic coliti S,

diverticulitis and peptic ulceration; and cardi ovascul ar dlsorders 15 such

as vagal Lyl Qﬁqln%t nQﬁ@ﬁbé%%ﬁé&meﬁ@’ gﬁ%@fstdnﬁggpéévg ) itk tq%ﬁﬁs |

provi des a conpound o or.mu arnmaceut i cal

accept abwerecexprased iag perasp ef ishibigomolduonawapasad. for mulae (1) or (11) for
use in a nethod of treatment of the human or animal body by therapy, in
particular for the 20 treatment of respiratory, urological or

gast r oi nTesedmpoundis of theepresent inveniitey inhititasl the bsanchospaseespmsé to t her

provi ges fle %Eip@'g%@g@gangfa [Br?g# HWaﬁlc?n éfl a)cttgrg (11) or a

phar ITB.CEU(%I ca on conprising a .conpound of formnul ae
(1) or (I1) for t he manufacture of a nedi canent for the treatnent of a

t . i ot est | di

Lﬁff‘hre??‘ Pxfoﬁ thara%%ﬂ%?éngg& {%s?lﬁg ﬁgée qurghhgrj s'&[hﬁ%\ td aﬁf“%ﬁ, rre%éyethn?igr% and
conposi tiheh&we comwpumda ofgha presaptiovedtiond hé\@rembmt M3 antimugtdrniccstivibeandsed i n

th f t | di
o, OBl o SR B S B Qs U ABL PR BB TR 0 ) e
pat i éat 1mp[fcséerdi influding I"estprreiatyrmmwem sath ecthroeic obstruct;t/@pulmonanymmtas@f a
CO LS LM e kbl s S S S SRR s o
f or mul aedlédryiemrsu(:m 21 uanarypma)nhmatpodia!klummmpomgtmlorms ussiaidle biadiden, ng a
irugs. - ySlosh 88T Ihd ninl Qs ot RetRaliiiur? sBR S PRPBRRE] ot mont of
t hese di smdoew, spasticasolitig ldevertict fisGRhd pepiit wteratiat; endicdnsi;ova@cmlaraiidoﬂiegs c
d hodi est. LV _inhihbit d/ or | eukot D4 (LTD4
O 055, PHARRRR RS RARRE AP BRRLE 70 Or Loty ene DF (LT e
of a respiratory disease. 5 The present invention will be further
illust ed b he f a b f
11 ust r oot e A S8 S e R AP e i BieRg. “Bearpl o 1
N-(1- Azaihaayadan{hé’al@ @epthble-cpmpeodtidryehmuptising, Ledhhfiduine of E)rmblae@) amllqi&)r 10 The
title Corgpoun %@lltpetatc]r%%hts?gweahun%arndér%lmﬁ bngy By %erepy, in pa¥hcular fow?he 679

, 15. 2054
20 treatment of respiratory, urological or gastrointestinal disease or disorder.

The present invention further provides the use of a compound of formulae (I) or (Il) or a
- pharmaceutically acceptable composition comprising a compound of formulae (1) or (1l) for
_ the manufacture of a medicament for the treatment of a respiratory, urological or
25 gastrointestinal disease or disorder. N
Further, the compounds of formutae (I) or (1) and pharmaceljtical compositions
. comprising a compbund of formulae (1) or (Il) can be used in a method of treating a
respiratory, urological or gastroiniestinal disease or disorder, which method comprises
30 administering o 2 human or animal patient in need of such treatment an effective, non-
toxic, amount of a compound of formulae (I} or (I) or a pharmaceutical composition

comprising a compound of farmulae (I} or (I1).

Further, the compounds of formulae (1) or (Il) and pharmaceutical compositions

35  comprising a compound of formulae (i) or (l1) can be used in combinafion with other drugs



MS [M#1]': 349. 'H- NMR (DVMBSO-d6):. S 1.30 (m 1H), 1.40-1.75 (m 3H), 1.77
(Mme. 1H), 2.50-2.75 (m 4H), 2.83 (m 1 H, 3.05 (m 1291)‘360®n17ﬁ"2’6l6ﬁ 1H,

6.94 (m 2H), 7.04 (m 1 H, 7.10 (m 1H, 7.43 15 (m 2H), 7.53 (s, 1 H,
OH),: 7.95 (d, 1 H NH. Exanple 2 130 '
Hydr oxy- 2, 2-di t hi en- 2-yl acetyl am no) 1- rret hyI 1- azoni abi cycl o[ 2. 2. 2] oc
br _

(2-

di t t hod
ane . LB fonkiRalhi o BAIPIMIEARE XANEA 266 ACARICAR GO TELO0S ©
H- NVR (E)I\ZBHE@L' Jrugs phogphqdinstetade IV]mIﬁiBHcﬁ‘s @Bd/@njeuﬁdtbseneZDi&.KD@) inbiiffitors?. 92

7 063|(_|)m fo E{?Jltaﬁ ?Lg’:’. % ar?@l%r’sgyzegngglzq%e]m%tﬁ%n%gp;t(ogg r?%okpatfw_@sé_ﬁe, éHZS 4 (d,

1 H NH. Exarrple33(2Hydroxy22d

ithie m no n VA4 azoni abi ¢ 2 oct ane
br o e Be BREEEHBTREA i RASORIY BRI %%ﬁof'awaﬁa?waleﬁh%mm@sc and d.
The vyi eI sreafiverttey Waynaf il lustratin owip add 2145 ribt tBRe donstriedas A 8Mitipg 188. 3C.

[MBr]': 483. 29 Decenber 2006 -31 H-NI\/R(DIVBOdG) 8 1.78 (m 1H),
1.90-2.25 (m 6H), 3.30-3.65 (m 7H), 3.67-3.80 (m 1 H), 4.05 (t, 2H),
4 24 (mEitamweﬁ 94-7.0 (m 5H), 7.07 (m 1 H), 7.13 (m 1 H), 7.31 (m

N- [ ( 3R) '7(%%%;%'0&%3%3 éf %&"E?ygf%’%gﬁ%}%%g%ﬁfﬁyﬁ%'ﬁ'f*gnE)2<a;/r}j lagefam i de

The 1Dt ﬁme:mrqommbmasvaswhﬂnesé@atoam @i mghb® cMBiehsld Gras BieT 1 |8 Zkenas

8.77 ¢ , %@c 169C. MS [M+1]': 349. 10 'H- NVR (DVBO-d6 ): 8 1.30
(m 1H); 1“4 75 (m 3H), 1.77 (m 1H), 2.50-2.75 (m 4H), 2.83 (m 1
H), 3. 05MEIMM+1]"HBA93. 74 (m 1 H) 6. 95 (m 2H) , 7 03 (m 1 H, 7.09 (m 1

H. 7 43‘ AR Bltso bR {30 @, h, Pder 75 G 48 137 1o N 2.50.2.75 (m, am),
2.83(m, 1H), 3.05 (m, 1H), 3.74 (m, 1H), 6.94 (m, 2H), 7.04 (m, 1H), 7.10 (m, 1H), 7.43
15 (m, 2H), 7.53 (s, 1H, OH), 7.5 (d, 1H, NH).

3
ta
a

-Example 2 .
- 3-(2-Hydroxy-2,2-dithien-2-ylacetylamino)-1 -niethyl-1 -azoniabicyclof2.2.2]octane
bromide _
20 = The title compound was synthesised according to methods ¢ and d. The yield of the final
step was 0.16 g, 68%. |
MS [M-Br]™: 363.
'H-NMR (DMSO-dg ): 3 1.76 (m, 1H), 1.85-2.08 (m, 3H), 2.14 (m, 1H), 2.92 (s, 3H), 3.30-
3.60 (m, 5H), 3.75 (m, 1H), 4.20 (s, 1H), 7.0 (m, 2H), 7.06 (m, 1H), 7.12 (m, 1H), 7.46 (m
25 2H), 7.65 (s, 1H, OH), 8.64 (d, 1H, NH).

Example 3 .
3-(2-Hydroxy-2,2-dithien-2-ylacetylamino}-1-(3-phenoxypropy!)-1-
azoniabicyclo[2.2.2]octane bromide ‘

30  The title compound was synthesised according to methods ¢ and d. The yield of the final
step was 0.24 g, 82.7%.
m.p.:180.6-188.3°C.
MS [M-Br]": 483,



Exanpl e 5 15 (3R)-3-(2-Hydroxy-2, 2-dithien-2-ylacetyl am no) - 1-net hyl - 1-
azeni abi cycl o[ 2. 2. 2] octane trifl Uoroacetate The title 28 Mreeinbenggd
symt hesi sed according to nethods ¢ and e. The yield of the final step was .
0.0124 g, 30.2% Ms [ M CF3000]': 363..,420 Exanpl.e 6

(3R)-1-Al Iyl -3-(2-hydroxy-2, 2-dithi en- f yl acetyl am no) - 1- azoni abi cycl o[ 2. 2.

2190t anen ARt [81956385: 24 30 e, b £05R0LAS, MO8 SUGISHA 6 900, "t
[:I\))/¥R§3F§OUU-]!)' 40:5892H)B<24rph,e1|—?) 694—7toh(m 5H), 7?2é2t1ll-l)ar7n1r?é;n 1H) 7031 {m, 2H), :
gazonl abi cch'Jn %&%%gtﬂﬁ fTﬁdg’rﬁMa{e Theytl tl e conpound was

synt.hesi sed according to rret hods c and e. The yield of the final step was
0.011§ g‘?ﬂi@%ﬁw M5 [ M CF3000] ' : 447. 29 Decenber 2006 -32 Exanple 8

(3R Foxy 2,2-dithien- 2 yl acetyl am no) - 1- ( 3- phenyl propyl ) - 1-

azoni abi m»y(aﬁ)ﬁmmmd»{amaz]bmmyqe Frymokynlaeammumbm-cfeynt hesi sed

T R G e Wy TR SR B 378 Ty
1 80 2. Gh.p(mMBe%E) , 2.09 (m 1H), 2.60 (m 2H), 3.16 (m 2H), 3.25-3.60 (m

4.21 (m 1 H, 6.96 (m 211), 7.04 (m 1 H, 7.11 10
(m 1WS%H75%%(m 5I(—I) 72?5(m 21(1) 76)2(3 1|(4 C]—I)H)87O(d, 1

N ‘Emml E)IVQSOds) 6130(m 1H) 142175(m 3H). 177%m 1H), 2.80-2.75 (m, 4H)
( ) Padhar 305(m 1H) 374(m 1H) 69g(m 2H), '}03(m 1H), 70 (z%n}I/H?TZ?é

(m, 2H), 7.54 (s, 1H, OH), 7.97 (d, 1H, NH).

Example 5
15 (3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetylamino)-1-methyi-1-
| azoniabicyclo[2.2.2]octane trifluoroacetate
The title compound was synthesised according to methods ¢ and e. The yield of the final
step was 0.0124 g, 30.2%. '
'MS [M-CF,COOJ'": 363.
20
~ Example 6
(3R)-1-Allyl-3-(2-hydroxy-2,2-dithien-2-ylacetylamino)-1-azoniabicyclo[2.2.2]octane
trifiuoroacetate | _
The title compound was synthesised according to methods ¢ and e. The yield of the final
25 stepwas 0.010 g, 23.1%. |
MS [M-CF,COOJ™: 389.

.Example 7
(3R)-1-Heptyl-3-(2-hyd roxy-2,2-di{hien-2—YIacetylamino)‘-1 -
30 azoniabicyclo[2.2.2]octane trifluoroacetate
The title compound was synthesised according to methods ¢ and e. The yi'eld of the final
step was 0.0118 g, 24.4%. '
MS [M-CF,COOQJ": 447.



azoni abi cycl o[ 2. 2. 2] octane trifluoroacetate 15 The title conpound was '
syat hesi sed according to nmethods ¢ and e. The yield of 29Heecemben2008t ep was
0.0032 g, 6.4% [MCF3000]': 465. Exanple 10 20 _ _ :

(3R) - 3-(2- Hydroxy-2, 2-dit hi en-2-yl acetgs am no) - 1- (2- phenoxyet hyl ) - 1-

azoni abi.cycl o[ 2. 2. 2] oct ane ‘brom de- The title conpound was synt hesi sed
accor di ngydRpid8 hods ¢ and d. The yield of the final' step was 0.470 g,
74% m p.: 112.6-113.9C. 25 MS [MBr]': 469 '"HNWR (DMSO-d6): S 1.77:(m
111), 1.86—)—3.—(25")(drn),w-2l-%-9|itlﬁen@-—s&amyl@min<7)|-9~(3~|3héiﬁlllénmpym=l}, 4.24 (m 1 H,
4.43 (m : 204 (m 1 H, 711 (m 1 H, 7.35 (m
2H) | Tageh n2‘°‘§°#§?2;?%8‘ﬁ‘(”§, EﬁT'q .8.72 (d, 1H NH). 30 Exanple 11

( 3R) - 3- (TheHitigraprypornd wais shintbesised dcgorsting termetivydsls 4181 ghikheisio ohibye!fhall -

azoni abi A t ane brom de The title conpound was synt hesi sed
accor%i nsggif%vggnét%o%]ggg&and d. The yield of the final step was 0.65 g, 80%

35 m p. :M$2317B1HLEber 2006 -33 MS [MBr]': 483 'H-NVR (DVBO-d6 ): 8

1.76 (mM%[ iBrﬁ'@_z'ZS (m 6H), 3.25-3.65 (m 7H), 3.65-3.82 (m 1 H),
4.05 (t, Il:%l . (m 1 H, 6.90-7.0 (m 5H), 7.04 (m 1 H, 7.11 (m 1
H, 7. 3THMMMRIBMSO-fls %56 (75 @h)1H),71.86-2(0S, (m] BH), @09 (n8. 175, 2.60 (dHHNEME 5

Exanpl e 12
(3R) - 3- ((5]-’ %er%?&f?’?f) émdr:’lf{%i:ie%- (21-'9 ﬁ&c%%““&rﬁ"ﬁo?gﬁﬂ[":sz'ﬂ)\ﬂ Wd%)??'bﬁem)xy) pr opy
| ] - 110 aZonil Bl 7c36GV dD2m2 5RY, do5aine 2H),i 76210y, 0ECOHRtBerOTfde 1Hi IHE conpound was
synt-hesi sed according to nethods ¢ and e. The yield of the final 10 step
was 0.0127 g, 24.0% [MCF300Q"': 499.

Example 9

(3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetylamino)-1{(E)-3-phenylallyl)-1-
azoniabicyclof2.2.2]octane trifluoroacetate

15  The title compound was synthesised accarding to methods ¢ and e. The yield of the final
step was 0.0032 g, 6.4%.
[M-CF,COQJ": 465.

Example 10

20 (3R}-3-(2-Hydroxy-2,2-dithien-2-ylacetylamino)-1-(2-phenoxyethyl)-1-
azoniabicyclo[2.2.2]octane bromide |
The title compound was synthesised according to methods ¢ and d. The yield of the final
step was 0.470 g, 74%.
m.p.: 112.6-113.9°C.

25 MS [M-Br]": 469
‘H-NMR (DMSO-dg ¥: 8 1.77 {m, 1H), 1.80-2.15 (m, 4H), 3.40-3.80 (m, 7H), 3.86 (m, 1H), :
4.24 (m, 1H), 4.43 (m, 2H), 6.95-7.0 (m, 5H), 7.04 (m, 1H), 7.11 (m, 1H), 7.35 (m, 2H),
7.46 (m, 2H), 7.66 (s, 1H, OH), 8.72 (d, 1H, NH).

30 Example 11
(3R)-3-{2-Hyd roxy-é,z-dithien-2-y[acetylamino)-1 -(3-phenoxypropyl)-1-
azoniabicyclo[2.2.2]Joctane bromide _
The title compound was synthesised according to methods ¢ and d. The yield of the final
step was 0.65 g, 80%.

35 m.p.: 182°C.



Exanpl e 13

(3R)- 1- (2- Benzyl oxyet hyl') - 3- ( 2- hydr oxy- 2, 2- d|th| en- 2- yl2§d'-éq09mh¢ﬁ39@ﬁ 1 15
azoni abi cycl o[ 2. 2. 2] octane trifluoroacetate The title conpound was -
synt-hesi sed according to net hods c and Ex The yield of the fi nal step was
0.0146 g, 28.4% [MCF300Q"': 483. anple 14

(3R -3- (%4 é—w Yagh 2- di thi en- 2-yl acetyl am no) - 1- (3-thi en-2-yl propyl )-1-
azoni abi cy [BSIX octane brom de The title conpound was synt hesi sed
accordin {NMMDNMdg: ): &nti7d (mTHE), yissta2B{m tam), Biased. 65%%)\/\&55@8@(@ 77%

1es 5 18M 08y 2 g By 1M o0l EWBW%?*’? st S 2.

3. 45- 3. 62.45nm, 2H),, 7.685 &) 1HMOH], 893 (4 1BLINAm 1 , 6.90-7.0 (m 4H), 7.05 (m
1 H, 711(m 1H, 7.38(m 1H, 7.45 (m 2H) 7:65 (s, 1 H OH, 871
(d, 1 H NH). 30 Exanple 15

N-[ (3S) - Exdaphe ¢¥cl o] 2. 2. 2] oct - 3-yl ] - 2 hydroxy 2,2-dith ien-2- yI acetam de

The titl h d t hod c l d

0raa g BTRH R 2GR S5Ee Gl thal T St a iRy Pae g Ry -

1. 40- 1. 78zdniabityilo[2.2 2fodtane 1nfﬂ)oroacétate2 47 (m 1 H), 2.60-2.85 (m 4H)
?m242|('_|)m T%%g%?rgpal%démas@yhthesased gcéor&‘ FB to met%odé c ang The7yié]g og me f%lz_aq 133
( 3S) 18- ( &epindisax§1, @-2di0%hi en- 2- yl acet yl ami no) - 1- ( 3- phenoxypr opyl ) - 1-

azoni abi ctane brom de The title conpound was synthesi sed
accor di n@‘qu’go{:régﬁ’ élégc and d. The yield of the final step was 0.36 g,

70.6% m p.: 172.8-173.9C. 10 M5 [MBr]': 483. 'H-NVR (DVBO-d6): 8 1.78
(m 1 I_DExeingFé_% 25 (m 6H), 3.25-3.65 (m 7H), 3.70-3.82 (m
(3R)-1-(2-Benzyloxyethyl)-3-(2-hydroxy-2,2-dithien-2-ylacetylamino)-1-
15 azoniabicyclo[2.2.2]octane trifluoroacetate
The title compound was synthesised according to methods ¢ and e. The yield of the final
step was 0.0146 g, 28.4%. | '
[M-CF;COOQ]™ 483.

20 Example 14
(3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetylamino)-1-(3-thien-2-ylpropyl)-1-
azoniabicyclo[2.2.2]octane bromide _
The title compound was synthesised according to methods ¢ and d. The yield of the final
step was 0.49 g, 77%. '

25 mp.: 111.1-113.2°C.

MS [M-Br]": 473 _

'H-NMR (DMSO-d; ): 6 1.75 (m, TH), 1.85-2.15 (m, 6H), 2.84 (t, 2H), 3.17 (m, 2H), 3.25-
3.45 {m, 3H), 3.45-3.62 (m, 2H), 3.70 (m, 1H), 4.21 (m, 1H), 6.90-7.0 (m, 4H), 7.05 (m,
1H}), 7.11 (m, 1H), 7.38 (m, 1H), 7.45 (m, 2H), 7.65 (s, 1H, OH), 8.71 (d, 1H, NH).

30
Example 15 _
N-[{3S)-1-Azabicyclo[2.2.2]oct-3-yl]-2-hyd roxy-2,2—dithien-2-yiacefamide
The title compound was synthesised according to method c. The yield was 0.44 g, 7.67%.
MS [M+1]": 349. - |



H, 4.04 (t, 2H), 4.24 (m 1 H, 6.90-7.0 (m 5H) (m
Mm=1H, 7.31 (m 2H), 7.45 (m 2H), 7.65 (s, oQPDe@emhei(liH}%l H,
HE 15 Exanple 17 N-[ (3R) - 1- Azabi cycl of 2. 2. 2]oct 3 yl]-2, -
di t hi en-2-yl acetam de The title corrpggnd was synt hesi sed accord| ng to
met hod b. The yield was 0.31 g, 17.3% 165C. M5 [M+1]': 333. 20

' H- NMVR 4 1
2.65-2. é?ﬁmm?@sﬂg §46m7°2@ﬁf'} géﬁg’{ﬂ( n'i%F%“P!% 49’3"&%@?%‘12%5 ”émgs (sz 1
H NH), #HD 334 (mHH), Z928n(1H), 8K).(d, Bkamol ém]H), 7.15 (m, 2H), 7.33 (m, 2H).
(3R)-3-(2,2-Di thien-2-ylacetyl am no) - 1- (3- phenoxypropyl )-1- 25

azoni abi cycl o[ 2. 2. 2].oct ane brom de The title conpound was synthesi sed
accor di ngxamphetthods b and d. The yield of the final step was 0.21 g,

79 8°E) nh%)g"z&?i?xa%fsﬁ z}ggng'\%hﬁﬁqy Eﬁ}mog'{ 1@;,@%0@%\@ y P50 925).:(m8 éH?B
Ua6 (I aaeiabity@8(2.2 lcekne WoRgdem 115 5.65 (5. 1), 6.93-6.98 (m o1’

7.01-7. Oﬁ}%g%e &%&Eﬁ\éﬁ%ﬁt@g@éd accordu(lgn}o mle_{%bds ¢ %r?d (gl dThee yield olf_Qh'e f%gl

Decenber

N-[ (3R) - stepanalbbiOc3bed, 0092 2] oct - 3-yl | - 2- cycl opent yl - 2- hydr oxy- 2- t hi en- 2-yl ac
et am de The fr?eé b}/;%jgg%gpound was synthesised as a m xture of diastereoners
accordl n@q The yield was 0.12 g, 27.9% 5 Ms [M+1]': 335.

'H NVR (DBHR-BIg: #83.(m xture of diastereoners 50:50) 6 1,20-1.80 (m 13H),

% ?m%NMﬁ Gl Nl P L e PO S R T L e e

20 1H) 4.04 (t, ZHR 4.24 (m, 1H) 6.90- 70 m, 5H) 706(m 1H), 7.12 (m 1H? 7.31 (m 2H2]
N-[(3R) - abi cycl o 2. oct 3 -2- y roxy- 2-thi-en-2-yl'pent - am de
The tit I%A'% tnd-SRdS 1#)/ Weél@é Ni‘[m xture of diastereoners according

to method c. The yield was 1.92 g, 82.4%

15 Example 17
N-{(3R)-1 -Azabicyclo[2.2.2]oct~3-yl]-2,_2-dithien-2-yiacetamide
The title compound was synthesised according to method b. The yield was 0.31 g, 17.3%.
m.p.: 165°C. | |
MS [M+1]": 333.

20 'H-NMR (CDCls ): & 1.43 (m, 2H), 1.63 (m, 2H), 1.92 (m, TH), 2.4 (m, 1H), 2.65-2.85 (m,
4H), 3.31 (m, 1H), 3.97 (m, 1H), 5.37 (s, 1H), 5.98 (d, TH, NH), 7.0 (m, 4H), 7.28 (m, 2H).

1
(

N
2-

Example 18-
(3R)-3-(2,2-Dithien-2-ylacetylamino)-1-(3- phenoxypropyl) 1-
25 azonlablcyclo[2.2.2]octane bromide
The title comp.ound was synthesised according to methods b and d. The yield of the final
- step was 0.21 g, 79.8%. |

m.p.: 135.6-137.1°C,
MS [M-Br}": 467.

30 _.1H-NIVIR ( DMSO-ds ): 6 1.83 (m, 1H), 1.94 (m, 2H), 2.0-2.25 (m, 4H), 3.19 (m, 1H), 3.30-
3.55 (m, BH), 3.86 (m, 1H), 4.03 (t, 2H), 4.18 (m, 1H)}, 5.65 (s, 1H), 6.93-6.98 (m, 5H),
7.01-7.06 (m, 2H), 7.31 (m, 2H), 7.42 (m, 2H), 9.10 {d, 1H, NH).



54.4-58.3C 15 M5 [M+1]': 307. "H-NVR (DVMBO-d6 ): (mixture of

mp.:

di astereoners) S 1.25 (m 1 H), 1.40-1.75 (m 4H),. 2. 28 cg@berrd006 H) |

2.70-3.10 (m 3H), 3.65 (m 1H), 5.0-5.10 (m 2H), 5.60-5.80 (m 1H), 6.50

& 6.52 (s, 1 H OH, 6.95 (m 1 H), 7'@('m 1H, 73‘8(m 1 H, 7.60 (d,
H NH). 20 Exanple 21 ' '

*

AH

2*) - N- [ €38hi kfgabl cyclo[2.2.2]oct-3-yl]-2- hydroxy 2-t hi en- 2-yl but anani de
(di astereoner 1, 70:30) The title conmpound was synthesised according to
met hod ¢ N-[{3R)-1-Azakicyelo[2:2. 2]33‘7@'3'YIB‘Z;WCIPDQBWHZ'@MC{MW-@IlBBMat)etali’lﬁ:le

139:
r77101030) STHe %ﬁ@?g&"%ma[s'\%lhfs‘sa‘?af %%G%E?&ﬁe%ﬁcggﬂfﬁ@g °P|r4) .16
(m 11 1b, The vigldwvap®. (g, 2H9%. 2. 79 (m 1H), 2.90-3.10 (m ,363(67 1(T|) 1
28 1 H, 6. 94 1 7.03 1H, 7 m ,
7 62 ?d I\é[&lﬁio@%s (*):O_DConfl gurgtrr: on nH)ot assi gﬁurand IIg)xarrpl e 22 _
(2*)-N- | I%N)\Ali(waﬁrdaytKm[MrQQQQirasteFe@mrq 5@50)yal ricaar1 30t eBH)ZQ)GIOI:m@(anam de

Synt neo: CaHuess i S8R ac SERRe 0P 3R 1 2800835 6. Ry g B dad s,

si ngle |§(351§m).1Hm7p59 (MG8HONH). 2C. M5 [M#1]': 295. 5 H-NNR (DVBO- d6 )

(di astereoner 2, 27:73) 3 0.82 (t, 3H), 1.26 (m 1H), 1.40-1.80 (m 4H)
1.86 (m 1 H, 2.17 (m 1 H), 2.45-2.70 (m 4H), 2.78 (m 1 H), 2.90-3.10
(m ][OH)Exalﬁpre?ZC(m 1H, 6.29 & 6.32 (s, 1 H, O—I), 6.93 (m 1 H, 7.03 (m

rrpﬁg(é:q"‘ I}zal_lglcyc?o[g?z é]obt-:i-yﬁ 2- N_Qroxyg-Z thien é] yllp%nt- Eelnca)lnml g t assigned.
The title compound was synthesised as a mixture of diastereomers according to method -
c. The yield was 1.92 g, 82.4%.
m.p.: 54.4-58.3°C
15 MS [M+1]": 307. : _
_1H-NMR (DMSO-d; ). {mixture of diastereomers) 8 1.25 (m, 1H), 1.40-1.75 (m, 4H),
2.45-2.70 (m, 5H), 2.70-3.10 (m, 3H), 3.65 (m, 1H), 5.0-5.10 (m, 2H), 5.60-5.80 (m, 1H),
6.50 & 6.52 (s, 1H, OH), 6.95 (m, TH), 7.05 (m, 1H), 7.38 (m, 1H), 7.60 (d, 1H, NH).

10 Exa

20 Example 21
(2*)-N-[(3R)-1 -Azabicyclo[z.2.2]oct~3-yl]-2-hydroxy-2-thien-2-ylbuta namide
{(diastereomer 1, 70:30) |
The title compound was synthesised according to method c. The yield was 0.19 g, 34%
(based on single isomer).
25 m.p.: 132.0-140.7°C.
MS [M+1]": 295.
"H-NMR (DMSO-d; ): (diastereomer 1, 70: 30) 8 0.80 (t, 3H), 1.27 (m, 1H), 1.40-1.80 (m,
4H}), 1.83 (m, 1H), 2.16 (m, 1H), 2.45-2.70 (m, 4H), 2.79 (m, 1H), 2.90-3.10 {m, 1H), 3.67
{m, 1H), 6.28 & 6.31 (s, 1H, OH), 6.94 (m, 1H), 7.03 (m, 1H), 7.36 (m, 1H), 7.62 (d, 1H,
30 NH).
(*): Configuration not assigned.

Example 22
{2*)-N-[{3R)-1-Azabicyclo[2.2. 2]oct -3-yl]- 2-hydroxy-2—th1en-2—ylbutanam|de
35 (diastereomer 2, 27:73)



(2*) N-[ (3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ] - 2- hydr oxy-2-t hi en- 2-yl but - 3- enam
de - (di astereomer 1) The title conpound was synt hesi se@%lﬂ@@liﬂb#rr?@oﬁo met hod

c. ZThe yield was 0.21 g, 18.9 % 15 (based on single isonmer). m p.
171.7-173.2C.  MS [M#1]': 293. "H NWR 4MBO-d6 ) : (di astereomer 1) S 1. 27
(m 1H), 140175(m4H) 2.50-2.70 (m 4H), 2.77 (m 1 H, 3.0 (m 1

l(_Ds’ i aGTﬁmltfé%d?%%o@d%éﬂgntﬂe_?l%g ?ccﬁ‘&n&%m&tﬂjﬁl ?hélgnf‘daga 0}4% Zg‘go 6. 71.

NH) . c:omasg@mmsmle ineMedssi gned. Exanpl e 24
(2*) N—[ )galgAgakicycl of 2. 2. 2] oct - 3-yl | - 2- hydr oxy- 2-t hi en- 2-yl but:- 3- enam
|astereorrer 2) The t|tIe conpound was synt hesi sed accordi ng to

rret hod cl‘v’ISTlfWk!r1 /i @98. was 0.21 g, 18.9 % (based on single isoner) mp.

(m 18y, ‘*f“%‘“@%b i 3Beuptr % MNP0 vy SRS el Pho S 127

1 i-| 303)90'@ rﬂH)%’l Bﬁ(m51)], 2(]7(%@] 1('|H) 2554337(3(@;}0 4H)H).78 GmATHY ﬂ@O—é.’:l‘l(d(;On 1 74 (S
S ash o i Road bl B im i b g ginflrb il

N— [(3R) ]H,Aillﬂbl cyclo[2.2.2]oct-3-yl]-2,3-di phenyl propanam de The title
conpound,, eS| ed as m'xture of diastereoners according to nethod
a. The vi ﬁnﬁ%&{f gaSSQEE % 5 mp.:142C. M5 [M+1]': 335. ' H NWR

(DI\/S(DQdG) (mxture of diastereoners) 6 0.95-1.30 (m 2H), .1.35-1.50 (m

12%"%"'%2(]3 , 2.14-2.27 (m 1 H), 2.50-2.65 (m 4H), 2.81-2.96 (m
m 1H, 3.5 (m 1H, 3.78-3.89 (m 1 H), 7:10-7.45 (m,

1 C]—l) &Zﬂaﬂ{(mR)-ﬂ-MaHibyclom 2joct-3-yl]-2-hydroxy-2-thien-2-ylbut-3-enamide
(diastereomer 1)
The title compound was synthesised according to method c. The yield was 0.21 g, 18.9 %
16 (based on single isomer).
m.p.: 171.7-173.2°C. -
MS [M+1]": 293
'H-NMR (DMSO-ds ): (diastereomer 1) 8 1.27 (m, 1H), 1.40-1.75 (m, 4H), 2.50-2.70
- {m, 4H), 2.77 (m, 1H), 3.0 (m, 1H), 3.66 (m. 1H), 5.18 (d, 1H), 5.38 (d, 1H), 6.41 (dd; 1H), .
20 6.71 (s, 1H, OH), 6.95 (m, 1H), 7.02 (m, 1H), 7.41 (m, 1H), 7.70 (d, 1H, NH).

(*): Configuration not assigned.

" Example 24
(2*)-N-[(3R)-1-Azabicyclo[2.2.2]oct-3-yl]-2-hydroxy-2-thien-2-ylbut-3-enamide
25 (diastereomer 2) :
The title compound was synthesised according to method ¢. The yield was 0.21 g, 18.9%
(based on single isomer)
m.p.: 53.8-55.0°C.
MS [M+1]": 293
30 'H-NMR (DMSO-ds ): (diastereomer 2) § 1.27 (m, 1H), 1.40-1.75 (m, 4H), 2.50-2.70 (m,
| 4H), 2.81 (m, 1H), 3.03 (m, 1H), 3.69 (m, 1H), 5.21 (d, 1H), 5.40 (d, 1H), 6.45 (dd, 1H),
6.74 (s, 1H, OH), 6.96 (m, 1H), 7.01 (m, 1H}, 7.41 (m, 1H), 7.72 (d, 1H, NH).

" (%): Configuration not assigned.



Exanple 26 N-[(3

R) .1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ] - 2- cycl opentyl 2- hydrox>29il0ﬁﬂ@h9l1?é)@ét ani de

The‘ title conpound was synthesised as a m xture of diastereoners accordl ng

to method b. The yield was 0.25- g, 2874 % 15 mp.:69.8-73.3C M5 [ MF1]" 0

329. 'H- NWR (DVSO-d6): (m xture of di astereorrers) 31.25 (m 3H), 1.35-1. 75

(m 10H) nép%%szm(m 4H), 2.76 (m 1 H, 2.90-3.10 (m 2H), 3.62 (m 1
: OE)? OH), 7.20-7.23 (m 1 H, 727733(m2|—|)

7 52 7. AN-[(BRY)- 1mabumlﬁ2@rﬁjpgt-:gyu-z 3-diphenylpropanamide

N[ (3R t corrpound

ﬁe@ﬁl@tﬁgﬁs%lugé %/ag ﬁtgé\él?e%'dééaés p%dmeo?)élagf% @d?ﬁ%& ggcorJ Pﬁe rlng h%da.

was synthesise ereoners accor
yi el d was Theyidwasg 3.2 Q’/(ﬁzz%m p.:136C. M5 [ MH1]' 301 1H NIVR ( DVBO- de)
(m xt rqﬁnﬁf. gbaétereomsrs 50: 50) 6 0.84 (t, 3H), 1. 10-1.60 (m 9H), 1.70
éffi), 'Z' m 11-1), 2.25-2.50 (m 1H), 2.50-2.80 (m 4H), 2.94 & 3.05
(m | HMSI[3+ 689. 1H), 365(m 1H), 7.15-7.40 (m 5H), 8.04 (m 1H, NH).

R Y e AR e O M e e

0. 289, %52, THN R.14-Z2&HLHC1HRI2. 5(52[6%(&’] 4H),38%1-2.28 (;B?E!Q)T’B@H 80, 1-15)8 ' H- NVR

L5 St vtk Wil oo R U 050

(s 705715(m 4H),725735(m4H) 8.51 (d, 1 H, NH). The
t|tIe c%r;r%rrggd gas al so synt hesi sed ‘according to nethod a. The yield was
2.11 g, &% Exanpl e 29

. N-[(3R)-1-Azabicyclo[2.2.2]oct-3-yl]-2-cyclopentyl-2-hydroxy-2-phenylacetamide
The title compound was synthesised as a mixture of diastereomers according to method
b. The yield was 0.25 g, 28.4 %.
15 m.p.: 69.8-73.3°C.
MS [M+1]": 329.
H-NMR (DMSO-ds) (mixture of diastereomers) & 1.25 (m, 3H), 1.35-1.75 (m, 10H),
2.40-2.70 (m, 4H), 2.76 (m, 1H), 2.90-3.10 (m, 2H), 3.62 (m, 1H), 5.60 & 5.62 (s, 1H, OH),
7.20-7.23 (m, 1H), 7.27-7.33 (m, 2H),' 7.5§~7.61-(m, 3H).-
20
Example 27 -
N-[(3R)-1-Azabicyclo[2.2.2]oct-3-yI]-2-phenylhexanamide |
The title compound was synthesised as a mixture of diastereomers according to method
a. The yield was 1.59 g, 63.1 %. ‘
25 m.p.: 136°C.
MS [M+1]": 301.
'H-NMR (DMSO-ds): (mixture of diastereomers 50:50) & 0.84 (t, 3H), 1.10-1.60 (m, 9H),
1.70 (m, 1H), 1.90 (m, 1H), 2.25-2.50 (m, 1H), 2.50-2.80 (m, 4H}), 2.94 & 3.05 (m, 1H),
3.50 (m, 1H), 3.65 (m, 1H), 7.15-7.40 (m, 5H), 8.04 (m, 1H, NH).
30
Example 28
" N- -(1-Azabicyclo]2.2. 2]0ct-3-yi)-9H-xanthene-g-carboxamide
The title compound was synthesised according to method b. The yield was 0.28g, 19 %.
m.p.: 251°C. :
35 MS [M+1]: 335.



1- Met hyl - 3-[ (9H xant hen- 9-yl car bonyl ) am no] - 1- azoni abi cycl o[ 2. 2. 2] oct ane
bronide The title conpound was synthesi sed according t@Dﬁ@Fﬁb@Fsz 6and d.
Theyleld of the final 10 step was 0.25 g, 77.6% m p.: 318C M (M8r]":
349. ' H NVR (DVBO d6): 61.80-2.0(m13,%|—i), 2.10 (m 1H), 2.22(m 1H), 2.95
(s 3H), 3.10- 3.20 (m 1 H, 3.30-3 {m 4H), 3.80 (m 1 H, 4.05 (m 1
5- 06, d, 1H,

05 oot R ghsors 35 Siey b, 3. 3% ov ot ST b abnol 1.

azoni abi 2355120f52(n? 311)02382(113 m)omuée(rrZQHmeazt nf& l1ﬂ OTLOURY, 71667967 hesi sed
accordi ng to net hods | d of the |na 'ep was 44 g,
100% %* 29@2@5%1W§r5]1( %95\' H-NI\/R (DIVISOdS ) s 1.80-2.0 (m 3H),

(2 05“2_0 3ﬂ1éf]i_35e t?dﬁpou%d%s%{sﬁosgﬁfﬁes%bﬁ ac&r@géfﬂme%édlal‘l'ﬁa’yle‘id Qas (zt11 5q2H) 4.10
m S - )

(m 6%),586% (d, 1H, NH). Exanple 31

N-[(3R) - 1 Azabl cycl o[ 2. 2. 2] oct - 3-yl ] - 9H xant hene- 9- car boxami de 30 The
title conpound was synt hesi sed according to nethod a. The yield was 1.03 g,
43.4 mExample® 7.241 4C. M5 [M+1]': 335. 29 December 2006 39 _ ' H NMWR

(1 %'V',SO 36%5 gﬂéh%l ﬁ?sﬁ AaRtHem0- gféhrbdlnyﬁgn{lﬂ&] 11Ja'Qon éblﬁy?l’cl%ﬁz éél'zﬂ:ta;?e ﬂ?on?;fo ( m
(s, 1 F{)Theﬁlttyg:cyn%nq mas sumiq)‘ue&sedz@cpr t@rﬁlethcpq)s a @b The, quq;Hof KEfina

Examp@e 3ep ngla)zslgz@a_ﬁ%_enoxypr opyl ) - 3-[ (9H xant hen- 9-yl car bonyl ) am no] - 1-
azoni abi cycl o ]octane brom de The title conpound was synt hesi sed

accor di M§-r'B31®¢hods a and d. The yield of the final
MS [M-Br]" 3489.

"H-NMR (DMSO-ds ): & 1.80-2.0 (m, 3H), 2.10 (m, 1H), 2.22 (m, 1H), 2.95 (s, 3H), 3.10-
3.20 (m, 1H), 3.30-3.50 (m, 4H), 3.80 (m, 1H), 4.05 (m, 1H), 5.06 (s, 1H), 7.08-7.16 (m,
15  4H), 7.28-7.35 (m, 4H), 8.98 (d, 1H, NH).

Exampie 30 |
1-(3-Phenoxypropyl)-3-[(9H-xanthen-9-ylcarbonyl)amino]-1-
azoniabicyclo[2.2.2}octane bromide
20 The title compound was synthesised according to methods a and d. The yield of the final
step was 0.44 g, 100%. *
m.p.: 242°C.
MS [M-Br]": 469.
"H-NMR (DMSO-ds ): 5 1.80-2.0 (m, 3H), 2.05-2.30 (m, 4H), 3.25-3.70 (m, 7H), 3.82 (m,
25 1H), 4.05 (t, 2H), 4.10 (m, 1H), 5.15 (s, 1H), 6.90-7.0 (m, 3H), 7.05-7.20 (m', 4H), 7.25-
- 7.42 (m, 6H), 9.16 (d, 1H, NH).

Example 31 . _
N-[{3R)-1-Azabicyclo[2.2.2]oct-3-yl]-9H-xanthene-9-carboxamide

30 Thetitle co'mpound was synthesised according to method a. The yield was 1.03 g, 43.4
o%. _
m.p.: 239.7-241.4°C.
MS [M+1]": 335.



10 step was 0.48 g, 98% p.: 278.5-279.2C IVB[MB% 469. ' H NWR
(DMSO-d6 ) : 818020(m 3H), 2.05-2.30 (m 4H @ezssmbm%i)él)

3.39-3.65 (m 6H), 3.82 (m 1. H), 4.05 (t, 2H)), 4.10 (m 1 H), 505 (s, 1
H, 6.90-7.0 (m 3H), 7.05-7.20 15 (_nrég_4H), 7.25-7.42 (m 6H), 9.01 (d,
1H, NH). Exanple- 33

N-[(3S) nt carhoxamide The title
comoundﬁv\mmgb ({jééﬁ ﬁ%%irsg%ﬁé3hb 1%@’&3&{1@ 1. Slgn@nrﬁ I s i(my 15” 60% -
20 mp.: 244 2?@&4:&@2&5(&%91} 3053@51H% M/gh D}/&@at‘é@ 1)1—2 P03- 2155(%,60 (m
5-2.75 3 _
283(m§”ﬂ %251?%65@"(%) %é%é&Hm 1 H, 50(s 1 H, 705(7 15H%m
4H), ' 7.25-7.35 (m 4H), 8.53 (d, 1H, NH). 25 Exanple 34 :
(3S)-1=Allyl -3-[ (9H xant hen-9-yl carbonyl ) am no] - 1- azoni abi cycl o[ 2. 2. 2] oct an
e trrPfluoroacetate The title conpound was synthesised according to nethods
aandeEIQ,a;g;ezd of the final 30 step was 0.0091 g, 22.1 % M

[ M CF3000] " : . 375. Exanp
(39)-1- I—dﬁ)gﬂl‘@f'ﬁt@ﬂy?Qﬂ%ﬁ“@”ﬁ%‘?%ﬂﬂ‘?&?ﬁm’%ﬂﬂlﬂ‘a]z’b'n| abi cycl o[ 2. 2. 2] oct a

ne 35 téigﬂ.wapagptggﬁ,c%@g@m 2006 -40 The title conpound was
synt hesi sed accord g to nethods a and e. The yield of _the final step was

0. 0097 glhettl eocampqu MasSyaihesised agepading to msthpdn @ angd. The yield of the final |

(3S) 18- Q\,{gbg}é@gyzig%tgg% 3- [ (9H xant hen- 9-yl car bonyl )am i no] - 1-
azoni abi cycl%;Z 2 koct ane trifluoroacetate The title conmpound was

synt hem@eﬁi ¢to nethods a and e. The yield of the final
MS [M-Br]": 469.

"H-NMR (DMSO-ds ): & 1.80-2.0 (m 3H), 2.05-2.30 (m, 4H) 3.15-3.25 (m, 1H), 3.30-3.65
(m, 6H), 3.82 (m, 1H), 4.05 (t, 2H), 4.10 (m, 1H), 5.05 (s, 1H), 6.90-7.0 (m, 3H), 7.05-7.20
15 (m, 4H), 7.25-7.42 (m, 8H), 9.01 (d, 1H, NH). |

Example 33 _ _
- N-[(3S)-1-Azabicyclo[2.2.2]oct-3-yl]-9H-xanthene-9-carboxamide
The title compound was synthesised according to methodra. The yield was 1.1 g, 60%.
20 m.p.: 244.2-244.9°C.
MS [M+1]": 335.
'H-NMR (DMSO-ds ): & 1.25-1.60 (m, 3H), 1.66 (m, 1H), 1.82 (m, 1H), 2.42-2.50 (m, 1H),
2.55-2.75 (m, 3H), 2.83 (m, 1H), 3.05 {m, 1H), 3.60 (m, 1H), 5.0 (s, 1H), 7.05-7.15 (m,
- 4H), 7.25-7.35 (m, 4H), 8.53 (d, 1H, NH). ' '
25
| Example 34 7
(35)-1-Allyl-3-[(9H-xanthen-8-ylcarbonyl)amino]-t-azoniabicyclo[2.2.2]octane
trifluoroacetate '
The title compound was synthesised aécording to methods a and e. The yield of the final
30 step was 0.0091 g, 22.1%.
MS [M-CF,COO]J": 375.

Example 35
(38)-1-Heptyl-3- [(9H~xanthen~9-ylcarbonyl)ammo] -1-azoniabicyclo[2.2.2]octane

35 ftrifluoroacetate



step was 0.0124 g, 27.0 % 10 M5 [M CF3000]': 431. Exanple 37
(3S)-1-(3-Cycl ohexyl propyl) - 3-[ (9H xant hen- 9- yI car bony|29dpgogmpern 2006

aza#i abi cycl o[ 2. 2. 2] octane trifluoroacetate 15 The title conpound was

synt hesi sed according to net hods a and@e< The yield of the final step was
0. 0045 g, 9.3% Ms [M CF3000] : 459 anpl.e. 38 20

(39 -1-¢( nox ro ant hen-9-yl car bonyl ) ani no] -1-

ooni ani d)efty %B%rﬁﬁ\e%w%%wpé@cwgms.@ Methodhgeec. G yegdmfwéesfwd

accor di ngtebqvmbmbs @1ameh. d. The yield of the final step was 0.28 g, 85%

MS [MBr]*: 469. 'HNVR ( DVSO-d6 ): 6 1.80-2.0 (m

Sz“‘é%g“nﬁgohl-ég?’s 20-3.30 (m 1H), 3.30-3.65 (m 6H), 3.82 (m 1

H), 4 05 (t 2H) 4.11 (m 1 H), 5.10 (s, 1 H, 6.90-7.0 (m 3H), 7.05-7.20

(m 4 42 (m 611), 9.10 (d, 1 H NH). 30 Exanple 39

(39)- [§xf'§p!§’??68 Tet r ahydr onapht hal en- 2-yl oxy) propyl ] - 3-[(9H xant hen- 9-

yl car bonyds)ant pabhaxanemhaly. ﬁgmxaﬁt%eﬁ Q}l@ﬁﬁ@ﬁ?l)&h‘iﬁ&]ﬂofoacet ate The title

conmpound was synt hesised according to nethods a and"e. The yield of the
final sPEigRisyelobad.4] %fa'ﬁfﬂﬂﬁorsscwste[mcmoom ": 523. 29 Decenber 2006

-41 ExamphetittOcompound was synthesised accordm to methods a a de. Th
(395)-1-[5-(2, 6- D|Fr)ret h%ap eynoxy ) pent yl | (9H xant - Ee)(l%lgro g‘r?yq aclim noj -1

- azoni aﬁ?EV@F@[@%@ & %ne trifl uoroacet ate 5 The t| tl e conpound was

synt hgsi mgq;ma@pé@j@bpga,gp met hods a and e. The yield of the fi nal step was
0. 0101 g, 18.7% [MCFSOOO] 525. Exanple 41 :

Example 37
(38)-1-(3-Cyclohexylpropyl)-3-[(9H-xanthen-9-ylcarbonyljamino]-1-
azoniabicycio[2.2;2]octane trifluoroacetate

15 The title compound was synthesised according to methods a and e. The yield of the final
step was 0.0045 g, 9.3%. |
MS [M-CF;COOJ"™: 459.

Example 38

20 (3S)-1-(3-Phenoxypropyl)-3-[(9H-xanthen-9-ylcarbonyl)amino]-1-
azoniabicyclo[2.2.2]octane bromide
The title compound was synthesised according to methods a and d. The vield of the final
step was 0.28 g, 85%. | '
m.p.: 279.0-280.4°C.

25 MS[M-Br]": 469.
"H-NMR ( DMSQ-dg ): & 1.80-2.0 (m, 3H), 2.35-2.30 (m, 4H), 3.20-3.30 {m, 1H), 3.30-3.65
(m, 6H), 3.82 (m, ‘IH), 4.05 {t, 2H), 4.11 (m, 1H), 5.10 (s, 1H), 6.90-7.0 {m, 3H), 7.05-7.20
(m, 4H), 7.25-7.42 (m, 6H), 9.10 (d, 1H, NH). -

30 Example 39
(3S8)-1-[3-(5,6,7,8- Tetrahydronaphthalen-z-yloxy)propyl] 3-[(9H-xanthen-9-
ylcarbonyl)amino]-1-azoniabicyclo[2.2.2]octane trifluoroacetate
The title compound was synthesised according to methods a and e. The yield of the final
step was 0.0114 g, 21.2%. |

35 MS [M-CF;COQT": 523.



10 N-(1-Azabicycl o[ 2.2.2]oct-3-yl)-9-hydroxy-9H-fl uorene-9-carboxam de The
title corrpound was synt hesi sed according to met hod b. Padsgember 2086 1. 06 g,
1756% m p.: 230C. M5 [M1]': 335. 15 H-NI\/R(CDCIS) 6 1.0-1.30 (m 2H),
1.52 (m 2H) 1.79 (m 1H), 204(m AH) 236 (m . 1H) 2.57 (m 3H),
3.05(m 1 H, 3.77 (m 1 H), 5.45 (bs] 5.71 (d,. 1 H, NH), 720750
(m 6H), 7.55-7.70 (m 2H). Exanple 42 20 . -

3-{[(9- Hydroxy-9Hf | uoren-9-yl)carbonyl ] am no}-1-nethyl -1 -

azoni abi Eyarhple4®. 2] oct ane bromi de The title conpound was synt heS| sed

55 R G efonlb el B i) 6"
1 80- 2. OaomiabithcloR.4.0j0taie frifluctbhcetdted6 (s, 3H), 3 35 3.70 (m H;SH),7 ~;>-978_-

1
(m g?_i)TheBtjtgiéc{IT&oou?ﬁwaﬂﬁynthéﬁ @mgﬁm@ methocgsa ande The yleld(of the fina
3 {[(9 Hyels @y -0H0f lguorser; 9- vyl ) car bonyl | am no} - 1- ( 3- phenoxypropyl ) - 1-
azoni abi g(@ ! é ﬁ; 5! o%t ane brom de The title conpound was synt hesi sed
accordi r’é S%and d. The yield of the final step was 0.35 g,
87.5% 35 mp : 264C. 29 Decenber 2006 -42 MS [MBr]*: 469. 'H NWR (DVSO d6
. 5 1.80-2. (m 3H), 2.10-2.30 (m 4H), 3.30-3.55 (m 5H), 3.67 (m 2H),
3. 79 (mE’&amB'e 4 08 (t, 2H), 4.20 (m 1 H), 6.82 (s, 1 H OH, 6.97 (m
3H), 10 3&({Mea clo[iZéﬁ;c(t-m-yl)‘lQ%gd%x N-'ﬁho?éﬂ)e’-Q éar%%xéﬁlidel H NH). 5
Exanpl e 44 N[(3 1- Azabi c%/cl 0 oct - 3- J) hydr oxy-9H-f -
uor ene- otheditis FepHoyad was synthesised according to method The yle]d was 1.06 g,
17 .6%. ‘
m.p.: 230°C.
MS [M+1]": 335.
15 "H-NMR ( CDCl3): 8 1.0-1.30 (m, 2H), 1.52 (m, 2H), 1.79 (m, 1H), 2.04 (m, 1H), 2.36 (m,
1H), 2.57 (m, 3H), 3.05 (m, 1H), 3.77 (m, 1H), 5.45 (bs, 1H), 5.71 (d, 1H, NH), 7.20-7.50

(m, 8H), 7.55-7.70 (m, 2H).

Example 42
20  3~{[(9-Hydroxy-9H-fluoren-9-yl)carbonyljamino}-1-methyl-1-
azoniabicyclo[2.2.2]octane bromide
The title compound was synthesised according to methods b and d. The yield of the final
step was 0.26 g, 83.8%. '
m.p.: 197.5-203.6°C.
25 MS [M-Br]": 349,
H-NMR (DMSO-dg): & 1.80-2.0 (m, 3H), 2.10-2.25 (m, 2H). 2.96 (s, 3H), 3.35-3.70 (m,
5H), 3.78 (m, 1H), 415(m 1H), 6.82 (s, 1H, OH), 730(m 2H), 7.43 (m, 4H), 7.79 (m, )
2Hj), 8.81 (d, 1H, NH).

30 Example 43
3-{[(9-Hydroxy-9H-fluoren-9-yl)carbonyl]amino}-1 —(3—phenoxyprdpyl}-1 -
azoniabicyclo[2.2 2]octane bromide
The title compound was synthesised according to methods b and d. The yield of the final
step was 0.35q, 87.5%. '

35 m.p.: 264°C.



The title conmpound was synt hesi zed according to nethod b. The yield was .
0.304g, 4% MS [Mrl 335 10 'H-RWN (CDCI3): 6 7.67 - 7.28Dgoembend0067. 42 -
7.3 (m 4H), 7.32 - 7.25 (m 2H), 6.08 - 5.93 (m N4, 1 H), 3.74 (m 1 H,.
3.00 - 2.87 (m 1 H, 2.52 --2.27 (m 4H), 2.02 - 1.92 (m 1 H, 1.80 -
1.76 (m 1 H), 1.51 -1.44 (m 2H), 1.28=1.17 (m 2H). Exanple 45 15 g
N-[(3R) - 1- gi ¢cyclo[2.2. 2] oct-3-yl1]-2-fur-2-yl-2-hydroxypent-3-ynam de The
title COW r]vflaéﬁ%ynt hesi zed as a m xture of diastereoners according to

hod = &:4-NMO® (O VoG, ):3.389 5 (B4
(i xture o1 G Aot et eaner o) e g 2 g i s SEISTR SRR, 20

1 H), 6.3@).3.% & ith 498 () 2HE 429 (m, HRB.§%s, 1HHPH), B.972(n(,BH),17.88 (m34HD9 -

3.17 (m , : .47 - 2.35(m 1 H), 2.00-1.90 (m 1
H, 1. 927?2%3%?077?797(0#2@?%8%%4%% " Exanple 46

N-[ (3R) - 1- Azabi cyci o[ 2. 2. 2] oct-3-yl ] -2-fur-2-yl -2- hydr oxy-4-(4- 25

met hoxyppgiiphiday anam de The title conpound was prepared as a m xture of

di astereoners according to nethod ¢c. The yield was 2.4 g, 44% M5 [ M+1385

' H RWN (NIKQR?)":"AHMRYQNJB-%?]O&I-ésd]e&-hmyjmﬁﬂt?or@ﬁes;lé‘arﬂaxa(n?':idel H, 7. og g g,
(m 1"ty et oobotiind sities Bo dorbRindVamin bl . Jue el fish by 80 1 S5
IR Aol ol 08 22 2 ok 3o T WLl 4Okt 2t bege- O-car baxar de 35 -
ThEa(? 5% I 1i,*:r‘pr od@&&)ﬁé 7s§7nt tggk"z“e%ﬂ)'aké%t'ﬁ%a{%é‘%{ir;ﬁ%a}?gg?%@i& %Bé“was 0.9
g, 50% %293 DacNHbeH),BGGG(m,-1H$H;IED{fl\/&llm,ﬂH)SQ.SZ'-?:M,({%%@.M‘ZQ?%Q?B CDgI 3):
- . , . - . , , , . . Dr oa
?mriizgre#,z% ﬁﬂ)@%&@ 1('5’, &glﬁf’-“ﬂ.ce@fsé@'i@gz‘rﬂ-%&ﬂg ©85-1.20 (m 5H) 5

Exanpl e 48 . _
N-[(3R) - iAza]bigycl o[2.2.2]oct-3-yl]-2-(5-bronot hien-2-yl)-2-(4-fl uoro-3-
met hyl f -hydr oxyacet am de _

15 N-[(3R)-1-Azabicyclo[2.2.2]oct-3-yl]-2-fur-2-yl-2-hydroxypent-3-ynamide

The title compound was synthesized as a mixture of diastereomers according to method
c. The yield was 1.38 g, 39%
MS [M+1] *: 289 | . |
'H-RMN (CDCIa): (mixture of diastereomers) § 7.36-7.35 (m, 1H), 6.87 - 6.76 (m, NH,
20 1H), 6.54 - 6.52 (m, 1H), 6.34 - 6.32 (m, 1H), 3.92 (m, 1H), 3.29 - 3.17 (m, 1H), 2.78 - 2.64
| (m, 4H), 2.47 - 2.35 (m, 1H), 2.00 - 1.90 (m, 1H), 1.92 (s, 3H), 1.70 - 1.39 (m, 4H).

Exampie 46
N-[(3R)-1-Azabicyclo[2.2.2]oct-3-yl]-2-fur-2-yl-2-hydroxy-4-(4-

25 methoxyphenyl}butanamide |
The title compound was preparec! as a mixture of diastereomers according to method c.
The yield was 2.4 g, 44%
MS [M+1]": 385
'H-RMN (CDCLy): (mixture of diastereomers) § 7.39 - 7.38 (m, 1H), 7.09 (d, 2H), 6.82 (d,

30 2H), 6.70 - 6.67 (m, NH, 1H), 6.41 - 6.35 (m, 2H), 3.92 (m, 1H), 3.78 (s, 3H), 3.33-3.24

' (m, TH), 2.82-2.19 (m, 9H), 1.96 - 1.87 (m, 1H), 1.67 - 1.40 {m, 4H)

Example 47
N-[(3R)-1-Azabicyclo[2.2.2]oct-3-y[]-N-methyl-9H-xanthene-9-carboxamide
35 The title product was synthesized according to method a. The yield was 0.9 g, 50%.



The title conmpound was synt hesized as a m xture of d| ast ereoners. accordi ng
torethod c. The yield was 2.1 g, 42% 10 M5 [ Mk1]': 49 ecamber 2Q0QMN :
(CBE13): (mixture of diastereoners) 8 7.35 - 7._20.(m 2H), 7.08 - 6.89 (m
3H), 6.80 (dd, 1 H), 3.93 - 3.84 (m %%H) 3.18 - 3.07 (m 1 H), 2.69 -
2.58 (m 4H), 233- 2.22 (m 4H), 1.87 (m 1 H, 1.63 - 1.42 (m

4H) 15 Eg 3£$S)-M[(3R)-1- azabl
cycl o[ 2. t] 3 yT]-2-cycl opentyl - 2- hydr oxy-2-th ien-2- ylacetam de The

title commmmi(mmazrﬁdwewm @ce%dlm ngt#w@ ﬁoqﬁaemj?@ (%Va'ﬁ-l) 650
g, 44% L é Fgé% 233 éi)

6.97 (m 2/5)( rogd gntilfiiet NFlP 21%(S @4)9285 ®(m. EGH). 1.8 120?(“‘3@"') 3.23 (m 1 ,
2.88 - 2.69 (m 5H, 2.42 - 2.383 (m I H, 1.87 (m I H, 1.69 - 36(m
12H). Exanmpl e 50 25 : ' ‘ :
(3R) - [E é{ge zot hi azol - 2-yl oxy) propyl ] - 3-(2-fur-2-yl -2-hydr oxypent - 3- ynovl
am no Pﬁ > bi cycl o[ 2.2.2]octane chloride The title conpound was

nt he5| i cok dj rret hods candd. The
fgactl onﬁftg‘rﬂﬁfhg#q E%H? Og{t g’?‘ﬁ?‘? C{ ‘gﬁgen'%ﬁl)%(éf rrper ature) was 7
days.’ Thmetm@Pmy&i-%ddmdcmamas purified by several vvashl ngs with ether.
The yi el 0 HPLC: m xture
di as%/ereﬁqnéé\frﬁﬁe %ﬁ% gévaéegr@n g dz%%%%utﬁf QA% ?%@C%?[”QEWfWe of
di ast er evpniesjeldwas 231 g, 42949 (m NH 1 H, 7. 69 (m 1 H, |7-|)58 (m 1 H,
7.53 2 7.19 (m 2H), 6.43 - 6.38 (m 2H), 4.20 - 4.14

9 rﬁ”g%f‘(*gls ‘{Qg’éés(m 2H) | 3(76 LN (m 1H, 8075 50 (m 7H).

2 20 1. 6%5-RMN (DH)Cl)1 (Bikturé of didblerdontexeinpl7635517.20 (m, 2H), 7.08 -6.89 (m; 3H)
(5103 Gabtla 15 & YR HRT s Y| d bAa Rl gy B o oo

pyl]-1-
- (m, 4H), 1.92 - 1.87 (m, 1H), 1.63 - 1.42 (m, 4H)

.15 Example 49
(28)-N-[(3R)-1-azabicycio[2.2.2]oct-3-yi}-2-cyclopentyl-2-hydroxy-2-thien-2-
ylacetamide o |
The title compound was synthesized according to method b. The yield was 0.650 g, 44%.
MS [M+1] *:

20 'H-RMN (CDCls): § 7.24 (m, 1H), 7.08 (m, 1H), 6.97 (m, 1H), 6.64 (d, NH, 1H), 3.91 -
3.81 (m, 1H), 3.33 - 3.23 (m, 1H), 2.88 - 2.69 (m, 5H), 2.42 - 2.33 (m, 1H), 1.87 (m, 1H),
1.69 - 1.36 (m, 12H)

Example 50
25 (3R)-1-[3-(Benzothiazol-2-yloxyjpropyl]-3-(2-fur-2-yl-2- hydroxypent -3-ynovlamino)-1-
azonia-bicyclo[2.2.2Joctane chloride
The title compound was synthesized as a mixture of diastereomers according to methods
candd. |
The reaction time for the final step (conditions: THF, reflux temperature) was 7 days. The
30 obtained product was purified by several washings with ether . The yield was 0.337 g
(75%). '
MS [M-CI])*: 480
HPLC: mixture of diastereomers 49:51



azoni abi cycl o[ 2. 2. 2] octane chloride The title conpound was synthesized as a
m xture of diastereomers according to methods 10 cand29ftreembercid0bn tine .

forF=the final step (conditions, THF, reflux tenperature) was 7 days. The

obt ai ned product was puri fi ed by several washings with ether. The yield was '
0.252'g (57%. NS [MCI]': 473 15 HPL® - i xture of diastereomers 48: 52

" H NWR t f diastereoners) 6 8.62 - 8.58 (m. NH 1H),
8. 23 (m( %F@W@é’-ﬁfﬁur%ﬂf digsigyeongerg) 3. )8ﬁ34cﬁ 43qm, M,w(@sg (mﬂmH)H)

6.99 (m 758K, 16,4653 - ﬁs@ (28 ?'é)a,- 0 (m
o M _Wn )é %n 20, 25 7*?@%)%3988%(%%15%%2%5 4@@ B
(3R) - 1-[ 3t} ée%zo? 9§pd2H)@>°eJﬁ 53@%3@! &6@91210 (m,(?ti)faﬁa-:esw(mz?rﬂydraaxypem

- 3-ynoyl gy18Ap) - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane bromi de The title conpound was
synt hesi sed as a m xture of diastereoners according to nethods 25 ¢ and d.
The r@action time for the final step (conditions, THF, reflux tenperature)
was 2 daggampleesq obt ai ned product was purified by several washi ngs with
ether. The yleld was 0.320 (78%. M5 [MBr]': 467 30 HPLC. m xture of

di ast er eﬁ’ﬁ?éﬁs(zéi‘"'%ﬂ MKNRWBR!E@'MB?Y’amw%thE?e(WhmM tyboyipropy§-18. 54 -

8.49 (m Y% 21 (d, 1 6.82 (d, 1 6.65 (m 1
H 6(453%¥|ﬁl§ﬂlcwlo[22%3c@aﬁ1e éhlld}ldeZH), 4(26 : 2)15 (m (1 H),Hzl 0o 3(95

(m 2H), The e con'aoomdms s:znth;s:z@ @312 migueef dinsteTedmers atsording tdme(hmsm)
1.891fs Cg,l;l)j. 35 29 Decerber 2006 -45 Exanple 53 (3 .

R) - 3- {[(28) 2-Cycl opentyl - 2-hydroxy-2-th ien-2-ylacetyl]Jami no}-1-(4,4,4
tri f I uorﬁlﬂﬁeﬁm)onlﬂra?fﬂﬁ|ﬂm:)ﬁ"@y%fﬁbK@nﬁlt@pacﬁ%eefbv(dﬁmmature) was 7 days. The

obtained product was purified by several washings with ether. The yield was 0.252 g
(57%).
- MS IM-CIi]": 473

15 HPLC: mixture of diastereomers 48:52
"H-NMR (DMSO-dg): (mixture of diastereomers) & 8.62 - 8.58 (m, NH, 1H), 8.23 (m, 1H),
7.90-7.86 (m, 1H), 7.61 - 7.40 (m, 5H), 7.25 (m, 1H), 6.99 (m, 1H), 6.46 - 6.39 (m, 2H),
4.30 - 4.20 {m, 3H), 3.95 — 3.30 (m, 8H), 2.42 - 2.25 (m, 2H), 2.20—1.70 (m, 5H), 1. 89

- (s, 3H).

20
Example 52
(3R)-1-[3-(Benzo[1,3]dioxol-5-yloxy)propyl]-3-(2-fur-2-yl-2-hydroxypent
-3-ynoylamino)-1-azonia-bicyclo[2.2.2]octane bromide
The title compound was syhthesised as a mixture of diastereomers according to methods

25 candd. | - o
The reaction time fqr the final step (conditions, THF, reflux temperature) was 2 days. The
obtained product was purified by several washings with ether. The yield was 0.320 g
(78%).
MS [M-Br": 467

30 = HPLC: mixture of diastereomers 52:48
'H-NMR (DMSO-ds): (mixture of diastereomers) & 8.54 - 8.49 (m, NH, 1H), 7.60 (s, 1H),
7.21 (d, 1H), 6.82 (d, 1H), 6.65 (m, 1H), 6.45 - 6.36 (m, 3H), 5.96 (s, 2H), 4.26 - 4.15 (m,
1H), 4.00 - 395(m 2H), 3.82 - 3.70 (m, 1H) 3.61-3.28 (m, 7H), 2.15 - 1.74 (m, 7H),
1.89 (s, 3H).

35



The title conpound was synt hesi sed according to nethod d from Exanple 49. 5
The.reaction time (conditions, THF, reflux tenperature)2Wdeedbdad¥6 The
obt=i ned product was purified by several vvashi ngs with ether: The yield
was 0.183 g (77%. MS [MBr]': 445 H-l\@/R DVBO d6): 8 8.28 (d, NH 1H),

7.38 (dd, 1H), 7.09 (dd, 1H) 6. 94 (da* , 6.11 (s, OH 1 H), 4.21 -
4.12(m Hiplegz,’?z(m 1 H), 3.59 - 330(m 5H), 3.25 - 3.17 (m 10 2H),"
2.80 (m 41-225(m 2H), 2.05 - 1.80 (m 6H), 1'80'1.62(m 1

E'g , 31{ F(2{mﬁm'{[(zm'z'swltoﬁﬁﬂwza‘lﬁﬁw(ﬁ%-tlg|ﬁn-2-ylacet?d]am|tno?]1 -(4,4,4- 41 (2- hyd
en i en- acet yl ] am no ydr oxye
t hyl ) - é%{uor?%fy Ef@ﬁ '8?'?3’5%% gﬁ %mblbé?ﬁ’t!@ The title conpound was
synt hesi Ja titie compourgl was syptiesited abtaamPERRlRd4Sron] ERah§idG0i on time
THE, .reflux.te days. The obtai ned product was

condi st
éur. fi ehc’lﬁ%" 08P aine\)(fa%’}ﬂ**w&gpﬁx'éﬁewf%ampe@% S\Was @ das The phipined Badyct VS
[MBr]': waguafied Hryé\ﬂ\fé’rdl WEXIhgE\ith Bth8r. 'a‘ﬁe(yﬁéld%w%ﬁgﬁmﬁy (dd, 1H, 7.08
(dd, 1|_DM86[|\/?§](%%5 6.10 (s, OH, 1-H, 5.20-5.10
(mlH) (m™1 385-375(m2H) 375320(m5H) 2.83 -
| H)77 (m ! 1H-NMR (QMQ@-dB)168@ g, KH) 1H1 7758 (1o, 1+567.68\adk 1H) 6.4 @R, TR 41 (M
(3R) - 1- (ﬁ%é%t%'dyﬂﬂ?t 2 - 312, éf%r?oﬁ%(rhﬁéﬁ 2591 $.39-(tv -5H)LDRD- -1m5(trhyl phenyl

2- 1pyd el I 0 e tle
z:orrpg)u%dzﬁgf synt rﬁ?l gg]él %g;@m%?ﬁggo #ﬁ’s@f g?@gﬁg@g@?ﬁm 1§brret hods
¢ and d. ™Mfreaction time for the final step (conditions: THF, refI ux
tenperature) was 41 30 hours. The obtai ned product was purified by several

washi ngs_with ether. The yield was 0.190 g (88%. Ms [MBr]': 569, 567
'H NVR (BXAseP®ed4  (ni xture of diastereomers) 5 8.72 (d, NH, 1H), 7.45

( dlgH)é @Ry q(zé)éﬁszék%z Rydsd ¥-27ﬂ19%e£ Pacthaminctir-{dnydrokbemnins? -
bazmya&lfy(:mil Pﬂoct@ez@rmldesm 2.21 - 1.84 (m 1 H), 2.02 (s, 3H),
1. 95 - IrméitleBontiidund was synthesised according to method d from Example 49.
The reaction time (conditions: THF, reflux temperature) was 5 days. The obtained product
was purified by several washings with ether. The vield was 0.174 g (84%).
MS [M-Br]": 379
20 'H-NMR (DMSO-dg): & 8.24 (d, NH, 1H), 7.37 (dd, 1H), 7.08 (dd, 1H), 6.94 (dd, 1H),
6.10 (s, OH, 1H), 5.27 (t, OH, 1H), 5.20-5.10 (m, TH), 4.15 (m, 1H), 3.85 - 3.75 (m, 2H),
3.75-3.20 (m, 5H), 2.83 - 2.77 (m, 1H), 2.00 - 1.85 (m, 4H), 1.77 - 1.66 (m, 1H), 1.53 -
1.41 (m, 8H)

25 Example 55
(3R)-1 -(4—Acetoxybutyl)-3-[2—(5-bromothien-2-yl)-2-(4—fluoro-3-methylpheny!)-2- |
hydroxyacetylamino]-1 —azoniabicyclo[2.2.2]octane bromide
The title compound was synthesised as a mixture of diastéreomers according to methods
¢ and d. The reaction time for the final step (conditions: THF, reflux temperature) was 41
30  hours. The obtained product was purified by several washings wfth ether. The yield was
0.190 g (88%).
MS [M-Br]": 569, 567
"H-NMR (DMSO-ds): (mixture of diastereomers) § 8.72 (d, NH, 1H), 7.45 (d,1H), 7.36 -
7.18 (m, 2H), 7.13 - 7.06 (m, 2H), 6.91 (t, 1H), 4.25 - 4.18 (m, 1H), 4.06 - 4.00 (m, 2H),



Example 56 5 :
(3R)rrp3 [ 2- (5- Bronmot hi en-2-yl ) -2-(4-fl uor o- 3- net hyI phenya%D@emmeacetyl am
i NéF-1- (4-ethoxycarbonyl butyl)-1-azoni abicycl o[ 2. 2. 2] oct ane br om de The
title conpound was synthesised as a mxé ure of diastereoners according to
methods ¢ and d. The reaction tine fofthe final step (conditions: THF,

fl 6 T bt d duct was purified by
over al | R2ni bt SiRes P et o0 Rnah). 230" 2BA TS, (ORIEB (WSHIM Br]
583, 581195—-NI\&21(nDI\8$¢}d6) (m xture of diastereoners) S 8.72 (d, NH, 1 H)
7.45 (d, 1 H), 7.36 - 7.18 (m 2H), 7.13 - 7.06 (m 2H), 6.91 (t, 1 H),

4.26 - 4.16 (m 1 H), 4.06 (g, 2H), 3.65 - 3.30 (m 6H), 3.18 - 3.09 (m
2H) 2. ABxample3s (m 2H), 2.20 (s, 3H), 2.08 - 1.48 (m 9H), 15 1.18 (t,

( 3R) ?@‘ﬁﬁ éo‘ﬁr%’ﬁ’;?"‘ithée'r%y’f)&(“zﬂ‘iﬂrf’ﬁ -mgthyiphenyl 2bydroxpacasHamnaltt yr yl am
ino] -1- edzeﬂhbawarhehﬂ[bat;a) %@@ﬁ@ﬂ&ybro@zméﬁmzﬂmem%nhuél e conpound was
synt hesi |asée eoners. according to nethods c¢ and d.

The r eaci?li’%“t ?Q%DQL@F’ V‘(ar?esyf‘fhl"?é'ﬁe 2 B My diastaseones aceerding,to H@ﬂ‘t@ﬁat ur e)
was 3 deyad dThe: ebtadmgse ﬂ:rr(ﬂ(iBJﬁ{af g@g (wﬁdmtah@fmw re?@(?érﬁbe g nﬁ% Dﬁﬁgg

VS [ M TH
?Fnhi [ ur e’r‘]?iF S dﬁﬁﬁbﬁ?’a%%@éycfs\g% Rﬂﬁfﬂ@d @Y@G\[’?fﬁi waghings \W ethver5§he( weld yvaa) 7 09
(d, ze+) 0.6084 (§2b%).2H), 6.41 - 6.35 (m 2H), 6.33.(d, 1 H, 4.27 - 4,19 (m

3.71 3H), 3.63 - 3.36 5H), 3.23 - 3.17
(1mH) 2H) 'ﬁg [@8&? é(*%]eﬁ%?n 3H), 2. Elg - T)?s (m 10H) 30(E]xarr|}:_)|l)e 58
(3R)-1- (%i«mﬂ?dnnﬁ@,@mj a(mﬁaaélofe&s%aa .%e larrzdeN 21y frif 4-98Bt hoxy
574 STz Al

phenyl )bua\%r yl am no] - 1- azoni abi cycl o octa 'te

conpound’-Ha§hs3hms ﬁé§| ~Jeltf @ 24)n$.R1 (i bf4 28i- aﬂs’tﬁeﬁnedh’érdsoaéccdfﬁl.m@ﬁ{ 19I net hods
dd f S: ux

Cenper ai irol o 5190 F0TEn R, 48852923, PR AR LB A It v

purif?ed- ﬂ)@/(s@v)er aI washl ngs with ether. The yield was 0.128 g (70%.

Examp!e 57
(3R)-1-(3-Cyanopropyl)-3-[2-fur-2-yl-2-hyd roxy-4—(4~methoxyphenyl)butyrylamin o]-1-
azoniabicyclo[2.2.2]Joctane bromide

20  The title compound was synthesised as a mixture of diastereomers according to methods
c and d. The reaction ti‘me for the final step {conditions: THF, reflux temperature) was 3
days. The obtained product was purified by several washmgs with ether. The yield was
0.113¢g (65%)
MS [M-Br]": 452

25 "H-NMR (DMSO-dg): (mixture of diastereomers) § 8.49 - 8.40 (m, NH, 1H), 7.58 (s, 1H),
7.09(d, 2H), 6.84 (d, 2H), 6.41 - 6.35 (m, 2H), 6.33 (d, 1H), 4.27 - 419 (m, 1H), 3.80-3.65
(m, 1H), 3.71 (s, 3H), 3.63 - 3.36 (m, 5H), 3.23 - 3.17 (m, 2H), 2.68 - 2.60 (m, 3H), 2.40 -
1.73 (m, 10H)

30 Example 58
' (3R)-1-(2-[1,3]Dioxolan-2-yl-ethyl)-3-[2-fur-2-yl-2-hydroxy-4-(4-methoxy
phenyl)butyrylammo] ~1-azoniabicyclo[2.2.2]octane bromide
The title compound was synthesised as a mixture of diastereomers accordmg to methods

¢ and d. The reaction time for the final step (conditions: THF, reflux temperature) was 3



M5 [MBr]': 485 'H NWVR (DMSO-d6): (m xture of diastereoners) 8 8.47 - 8.37

(m=NH, 1 H, 7.58 (s, 1 H, 57.09(d, 2H, 6.84 (d, 22H)ecembar20066. 35 (m .
2HEF 6.32 (d, 1 H), 4.94 - 4.90 (m | H)'421(m 1 H, 3.96 - 3.77 (m~

4H), 3. 71(s, 3H), 3.59 - 3.21 (m 7H) 272- 2.61 (m | H, 2.41 - 1.74 -
(m  10H). Exanple 59 10 ‘

(3R)-3-{

r fl.ugren car bonyl am no}-1-[3- _ ' '
(et hyl ph%ﬁ?%%&%l 'Eﬁﬂl? PTCti’*’aéfb'HY%.% P peYphvashings withihesnThsr Yield Waise title
conpoundM§m%)eS| sed according to nethods b and d. The reaction tine

for they%ﬁ\? ggs(conditi ons: THF: CHCI 3 1:1, reflux tenperature) was 20
days. gl"] product was purified by washing with hot CHCI 3 and '

et her. TFIQ-NN’IR'DI\M@d &ttﬁe 683 (£ 8 d6)
8.86 (d, NH "?l 5? @j al&tereo%ﬁar%fss %?C k. éi (ﬁli %HB{E:!)NV?SE{
4.23 5 4748 (én@H By (dg2 )6640365@(0?:12&@32@ 43)34347—%%0‘6149H Q29f(rr(s 3H)
2.23 - 14§y doB-7 2 0

(3R) - 3- [Me I-(Q@f(rgn?ﬂen 9- %lﬁsckg)r%g%yls)zérﬁmhgr)ET% %9; 1'1) %14;1)rop§ﬁ) 1-
azoni abi 89cl@P2. 2. 2] oct ane bromi de The title conpound was synt hesi sed
according to nethods a and d. The reaction tine for the final step
(conditigns: THF, reflux tenperature) was 2 days. The obtai ned product was
25 purif éﬁmﬁiﬂg%veral washi ngs with THE and ether. The yield was 0.257 g

830 7.06 8H), 6.78 .
( M0 N?Ii()M@Ed—Hydr%&? QMIMH(W%rG%IF@anE?4-[,3- 7.0 fms 8;') - 2H)(m3. .

- 3 25 (&Wefdwbphesy@mlpg)prepgll-‘l :azgmablc@rsio{m 2lodtane ghigfide 1.88 (m 7H). 30
Exanpl e
(3R) - 1- [gﬁe(‘ tl'la’tlle compound N d{_}:s;sed ﬁcoéd"f%tg rﬂetpo?Sle—l-aQ%ﬁt rgag'ogé%ofr?yl ) am no
]-1- azothedbp %HJ\EIS{UBdeOFZE] 1ch1l brrellix t29pBebwabeas 2@0@5 THéSoEﬁhmetll tle
corrpound t et The r tinme
For tne ErocmeblRRd B SRRSO 1R Sebeolic.for MBS 2B e
obt ailRe Vbt 482 .

'H-NMR (DMSO-dg): 6 8.86 (d, NH, 1H), 7.78 (d, 2H), 7.45-7.16 (m, 8H), 6.81 - 6.62 (m,

, 4H), 4.23 - 4.14 (m, 1H), 3.76 - 3.53 (m, 2H), 3.43 - 3.17 (m, 8H), 2.91 (s, 3H), 2.23 -

1.77 {m, 7H).

20 Example 60
(3R) 3-[Methyl- (9H~xanthen-9-y!carbonyl)am:no] 1-{3-pyrrol-1-ylpropyl)-1-
azoniabicyclo[2.2.2]octane bromide o
The title compound was synthesised according to methods a and d. The reaction time for
the final step (conditions: THF, reflux temperature) was 2 days. The obtained product was
25 purified by several washings with THF and ether. The yield was 0.257 g (83%).
MS [M-Bri*: 456
"H-NMR (DMSO-ds): & 7.34-7.06 (m 8H), 6.78 (m, 2H) 6.01 (m, 2H), 5.75 (s, 1H),
4.47 (m, 1H), 3.94 - 3.88 (m, 2H), 3.72 — 3.25 (m, BH), 3.39 (s, 3H), 3.20-3.05 (m, 2H),
2.22-1.88 (m, 7H). :
30

Example 61
(3R)-1-[3-(Biphenyl-4-yloxy)propyl]-3-[methyl-(9 H-xanthene-9-carbonyl)amino]-1-
azoniabicyclo[2.2.2]octane chloride



was purified by several vvashl ngs wwth THE and ether. The yield was 0.195 g
(529. MBS [MCI]': 559 5 'H NVR (DVBO-d6): 6 7.62 (d, ZPHyecembar20067. 02 (m
13dF, 5.77 (s, 1 H, 450 (m 1 H), 4.13 - 4.06 (m 2H), 3.82 - 3.31 (m . -
8H), 3.42 (s, 3H), 2.25 - 1.91 (m 7H) The follow ng exanples illustrate
pharmaceuti cal conpositions accordi ng fl% the present. 10 invention and
pr ocedur r their pre tion | e 62 Preparation of a

Phar macedt? Ui ctBRaind SR esied cEcormBe fRmel1ooh 219 dcahp sxasow fime s
present ihevierl bep (SoriditioBs: W&@Iﬁﬁterﬁﬂ;@ra@r@ﬂmad\/’{ﬁﬂﬂér“?‘% @t%téina& Fd’dubt“' 0%
28.4 ng Li cic anhydr gnesi um'st ear at E Usi ng

a mxer WﬁgﬁPﬂfZeJ Py spver! was @Qﬁﬂ'iﬁﬁhﬁg%ﬁ"@ tﬁih%'rEM%'leé)nﬁﬁﬂ]( - m xed

wth 34msgcaf: ssct ose and 85.2 g of microcrystalline cellulose. The
ression nmoul ding using a roller conpactor to

m Xt ure y@wubﬁect ed to rg)
give & fl R ARMSOstmpr @gs%( wéblbri - 7.03 g, Tqﬁké -7 (Rel PO dms &d), mat er i al
was pul vgrBzedaeh, FEBBas BasBy (7 Bhy, 35?:%(1%2 88y, 22504l ¢ (?ﬁ Zﬁgh”&t?r! al was .

screened through a mesh screen.” A portion o t silicic
anhydride and 4.5 g of nagne5|0nlstearate were added to the screened
material and m xed. The m xer product was subjected to a tablets nmaking
machi ne equi pped wth a die/punch systemof 7.5 mmin dianeter, thereby
obt ai ni nfhsfatiowing frpaplss dietmats phprgacesical Fempesitioss ghcorddo tEHwbeent 3

Pr epanat jhgéhtieh zhd tion: coated tablets Fornulation
Compound of the pﬁﬁf%ﬁ?ﬁfﬁ@gﬁﬁfgﬁﬁgﬁﬁah 35 Lactose 95.2 ng 29 Decenber
2006 -49 Corn starch 40.8 ng

Example 62
Preparation of a pharmaceutical composition: tablets
Formulation:

15 Compound of the present invention 50mg
Lactose .113.6 mg
Microcrystalline celiulose 284 mg
Light silicic anhydride : 1.5 mg
Magnesium stearate 1.5mg

20
Using a mixer machine, 15 g of the compound of the present invention was mixed with
340.8 g of lactose and 85.2 g of microcrystalline cellulose. The mixture was subjected to
compression moulding using a roller compactor to give a flake-like compressed material.
The flake-like compressed material was pulverized using a hammer mill; and the

25 pulverized material was screened through a 20 mesh screen. A 4.5 g portion of light silicic

~anhydride and 4.5 g of magnesium steaiate were added to the screened material and

mixed. The mixer product was subjected to a tablets making machine equipped with a
die/punch system of 7.5 mm in diameter, thereby obtaining 3,000 tablets each having 150

mg in weight.
30
~ Example 63
Preparation of a pharmaceutical composition: coated tablets
Formulation:
Compound of the present invention 50mg

35 Lactose 95.2 mg



Pol yvi nyl pyrrol i done K25 7.5 ng Magnesium stearate 1.5 nige : :
Hyds oxypropyl cel | ul ose 2.3 ng 5 Polyethyl ene gl ycol 60G% Jecempgr 2086t ani um
‘dig¥ide 1.1 ng Purified talc 0.7 ng Using a fluidized bed granulating
machi ne, .15 g of the conpound of the present invention 10 was m xed with
285.6 g of |actose and 122.4 g of corn4%tarch. Separately, 22.5 g of. - .
pol yvi nyICo rrol i done was dissolved in 127.5 of water to prepare a binding
sol uti on. Ftﬁﬁfh a fluidized bed granul ati ng‘?Qrﬁmg ne, the binding solution

was spr ayefvepipihsideRexes m xture to gi Vﬁ5g{ganul ates. A 4.5 g portion of
magnesi um st earate was added to the obtained i;r anul ates and m xed. The

obt ai ned MAIRESIVB SieasatBubj ected to a tabl et maki-Bgnd5 machi ne equi pped with

a di e/ pupghroi QAalcsystem of 6.5 mm iy disanmeter, thereby obtaining
3,000 tal?lget s?ﬁggﬁéh havi ng 150 ng in wei{]'%t .gaSepar ately, a coating solution

was prep&Piathyigne gvselffi0lg 6.9 g of  hydkd®gpr opyl et hyl cel | ul ose 2910, 1.2

g of pol ygidirhemside ycol 6000, 3.3 g of 44 ﬁ@ni um dioxide and 2.1 g of
purified talc in 72.6 g of water. Using a H gh Coated, the 3,000 tablets 20

pr epar ed PHB#RAdalker e coated with the coating sd-GMdn to give fil mcoated
tabl ets, each having 154.5 ng in weight. Exanple 64 Preparation of a
phar maceutical conposition: |iquid inhalant 25 Fornulation: Conpound of

t he pr estEfngiaflidigsddredapanyatingtiyachines 4 e theagammeund ef tha ptesampyinpentionon of
the qeMPQES IR Wilhe26% ©§ SPlactod¥ 8k 198 ' 8k for 30

physi ol ogi ca_tlI salti_ne, a§1d t ﬁe sol ut | Oﬁ%@@?}%@(@%@%@&%gp 0\f/ol umre of
100 M whelyvimpryrroddens was digeolvas int12é:8,9 ofivatriis ekrare a bindingaotutiondsimg o 1 m
capaci tya &fBREY Be@Brhnuf8Rg rRichink! hé J ' give a
liquid i %ha’l ant ._eE>B<ar!r1pI e %5 35 nP’r ep?ﬁ‘gﬁgo%pt@?&yagﬁg%&gggﬂ%eﬁ?&gomosi tion:
powder i FREIrERR 9iye gpseiaiese £BaaorioBmf Fegnesiamistaarate was added to the |

obtained granulates and mixed. The obtained mixture was subjected to a tablet making
15 machine equipped with a die/punch biconcave system of 6.5 mm in diameter, thereby

obtaining 3,000 tablets, each having 150 mg in weight.

Separately, a coating solution was prepared by suspending 6.9 g of

hydroxypropylmethyiceliulose 2910, 1.2 g of polyethylene glycol 6000, 3.3 g of titanium

dioxide and 2.1 g of purified talc in 72.6 g of water. Using a High Coated, the 3,000 tablets
20 prepared above were coated with the coating solution to give film-coated tablets, each

having 154.5 mg in weight.

Example 64

Preparation of a pharmaceutical composition: liquid inhalant
25 Formulation;

Compound of the present invention 400 pg

Physiological saline . 1ml

A 40 mg portion of the compound of the present invention was dissolved in 90 ml of

30 physiological saline, and the solution was adjusted to a total volume of 100 ml with the
same saline solution, dispensed in 1 ml portions into 1 ml capacity ampoule and then
_sterilized at 115 °C for 30 minutes to give a liquid inhalant.

Example 65
35 Preparation of a pharmaceutical composition: powder inhalant -



Conpound of the present invention 200 g Lactose 4,000 g 5 A 20 g portion
of sthe conpound of the present invention was uniformy 2%Resdmbit200600 g of

| actose, and a 200 ng portion of the m xture was packed in a powder inhaler
for exclusive use to produce a powder _i nhal ant. Exanple 66 10 Preparation
of a pharnaceutical conposition: inhatfdton aerosol. - Formul ati on: Conpound
of the ereser}t .invention 200 g Dehydrated (Absolute) ethyl alcohol USP
8,400 g MUY 1ot r af | uor oet hane (HFC-134A) 46,810 gg 15 The active

i ngr edi eTionpRNAE BF thalBedcht PERYHEd by di 55% 'gng 0. 0480 g of "t he conpound
of the present invention in 2.0160 g of e }{ al cohol.” The concentrate is
added t oL@ffoS@ppropriate filling apparat4800 Tige active i ngredient
concentrate is dispensed into aerosol container, the headspace of the
container is purged with Nitrogen or HFC 134A vapour 20 (purging -
i ngr e&@i efitZ) g peitipel ohibe coomorndtoftbe prasharindentipmwa yaitdiniyaAkted &its aab gcbiwi t h
val ve. 1 4 - r Lant is then pressure filled into the
seal ed C(ﬂ?ﬁ%g?'n%r?j. Qggwﬁcéﬁg@r&é@%@m‘ﬁ “@E,ﬁaﬁ)gedﬁl"ﬂ.a PRWISHIBBRIRLIOMAYAYSIVes o
qui nucl i dsete pindivRe alpewdertimhadandf fornula (1); 5 RL. N~ Rz NO( O (1)
wherein 10 R represents a hydrogen atom or an straight or branched,

optionally substituted | ower alkyl group; Rz represents a group of fornula
i) or iifxamplei6 R3 | Rs .

10  Preparation of a pharmaceutical composition: inhalation aerosol.
Formulation: o ‘ o
Compound of the present invention 200 pg
Dehydrated (Absolute) ethyl alcohol USP 8,400 pg
1,1,1,2-Tetrafluoroethane (HFC-134A) 46,810 ug
15
The active ingredient concentrate is prepared by dissolving 0.0480 g of the compound of
the present invention in 2.0160 g of ethyl alcohol. The concentrate is added to an
appropriate filling apparatus. The active ingredient concentrate is dispensed into aerosol
container, the headspace of the container is purged wifh _Nitrogen or HFC-134A vapour
20 (purging ingredients should not contain more than 1 ppm oxygen) and is sealed with
valve_r 11.2344 g of HFC-134A propellant is then pressure filled into the sealed container.



RAR3 Rs i5 wherein R3 represents a group selected from phenyl, 2-furyl,
3-furyl, 2-thienyl or 3-thienyl; 20 R4 represents a gr afdPersmber &Wof r om
optionally substituted | ower alkyl, optionally substituted |ower alkenyl,
optionally substituted | ower al kynyl, cycloal kyl, cycl oal kyl net hyl, phenyl,
benzyl, phenethyl, 2-furyl, 3-furyl, 2-thienyl or 3-thienyl; and Rs
represents a hydrogen atom or a hydroxy, nethyl, or -CH20H group; 25 the
benzene rings in fornula ii) and the cyglic groups represented by R3 and Rq
bei ng each independently optionally substituted by one, two or three
substituents selected from hal ogen, 29 Decenber 2006 52 straight or
branched, optionally substituted | owgff syl . hydroxy, straight or

branched, optionally substituted |ower arkoxy, nitro, cyano, -CXRR or -
NR R', wherein R and R' each independently represents a hydrogen atom or
a strai ght- dFORRAAE MBiEh inparipHeiding agidssderivaiive af formamted:al kyl “group or R and
R' togéther with the atomto which they are attached forma 5 cyclic group;
Q represents a single bond or a -CH2-, HH2-CHZ-, -0-, -OCHZ-, -$-,

-S-CH2- or -CH=CH group; 10 pis 1 or 2 and_ the am de group is at
positions 2, 3 or 4 of the azabicycCli Ror pharmaceutically acceptabl e
salts thereof, including quat er nalyc niium salts; and all i ndividua
stereoi somers and mi xtures thereofS_ 1% wi Ph the provi so that when p is 2,
the am de noiety is in position 3 of the quinuclidine ring, RL is hydrogen
and Ra and R4 are both unsubstituted pMenyl, then -when said conpound is
not a pharmaceutically acceptable salt or is a HCl salt, then R5 20 cannot
be one ofw rdlg]ogen or hydroxy; and - when said conpound is a quaternary
anmmoni um $art having a nethyl group attached to the nitrogen atom of the
qui nuclidine ring, then Rs cannot be hydroxy. 2. A conmpound according to

cl ai md wRj epresentaia hudrbgematon BN BREIGHNS Blahct@l, dioRtalyasubstitdted lower alkyl
group;

R: represents a group of formula i) or i)

15
' wherein

Ry represents a group selected from phenyl, 2-furyl, 3-furyl, 2-thienyl or 3-thienyl;

20 Ryrepresents a group selected from optionally substituted lower alkyl, optionally substituted
lower alkenyl, optionally substituted lower alkynyl, cycloalkyl, cycloalkylmethyl, phenyl,
benzyl, phenethyl, 2-furyl, 3-furyl, 2-thienyl or 3-thienyl;

and R; represents a hydrogen atom or a hydroxy, methyl, or -CH,OH group:

25
the benizene rings in formula fi) and the cyclic groups represented by Rs and R4 being each
independently optionally substituted by one, two or three substituents selected from halogen,



R XI R R6-(CH2)"-A (CH2)mN_(CH2)p N Ny 25 (Il) wherein R, R2 and p
are as defined inclaimi1;, mis an integer fromO0 to &9B@embes2086 i nt eger
fromO to 4: 29 Decenber 2006 53 A represents a group selected from-CH2-,
-CH=CR -, -CR=CH, -CRR'-, -C(O-, -0-, -S, - S(O-, -S(0)2- and -NR -,
wherein R and R' are as defined in claim1l, R6 represents a hydrogen atom
or a group selected fromstrai ght or branched, optionally s substituted

| ower al kyl, hydroxy, strai ght or br anéhed, optionally substituted | ower

?:\IlI(Q'O)((:{ o C%Pé?dﬂ?e rﬁ;%;cﬁ)ﬁv ukeﬁ(@r i ht%%n@%gﬁed C(ONR R,
regen "1‘

Pd R” each

tpngly s Yunp e
Rererocy eI g sqn? Al 'n@xg?rﬁ@ A e
cyclic grewgghvbﬁpé%@hﬁe@dd% ‘R@ef%?fé‘"faﬁﬁ%‘i’fallq \yhigh theyiarg aiagnesl B8, two or

t hree 5 1ocys¥fHel uent s sel ected from hal ogen, hydroxy, strai ght or
branched, optionally substituted | ovver aI kyl, phenyl, -OR, -SR, -NRR',

- NHCOR g ailrln AR A - GOORL: Ry _andy R abes | ed in
claim1; an% % ﬁgpar e]@g?s a pﬂ ﬁécedtl ﬁ) gcrtg_lezpt gbl e afi on&giéﬁla nono or
pol yval en? O%f¢id. 15 and all individual stereoisoners and m xtures thereof;
with the proviso that when p is 2, the amde noiety is in position 3 of the

qui nugd i dj IBA o 2RGd tRlamids gmmir@msmm 2280r R4 ipe ezlaagricmagbst i t ut ed phenyl
and R5 is hydroxy, then in the 20 corrpounds of formula (I1) the sequence R6

- (CH2)n - m - can Qu 3. A compaund accordin
to( cl ai mqrpaﬁma%aﬁ'tm)ﬂ“z W@P@p[ﬁ s_altsztgerﬁf, 'P%'é‘i'“é%g‘fﬁtﬁﬁwwgé% dSom or a °
straight or branched Cl1-C6 al kyl group which is unsubstituted or
subst i t Ut diifdviRAPsteleo¥BmersMd dgaiveditarg: hydroxy groups or C, -Ca al koxy
groupg; R4 represents a group sel ected fromC, -Ca al kyl, C2-Ca al kenyl,
C2-Ca aI k\kfrmltl'le prg(l'gg that when pis 2, the amide moiety is in position 3 of the quinuclidine ring, R+

is hydrogen and Rg and Ry are both unsubstifuted phenyl, then

~ -when said compound is not a phamaceutically acceptable salt or is a HCI salt, then R
20  cannot be one of hydrogen or hydroxy; and
- when said compound is a quatemary ammonium salt having a methyl group attached to the
nitrogen atom of the quinuclidine ring, then Rs cannot be hydroxy.

2. A compound according to claim 1 which is a quaternary ammoniurm salt of formula (II)
R'l

-

|
X H NT R,
Re T (CHy), —A— (CHy)y _N“(CHz)p o

25 (i)
wherein R, Rz and p are as defined in claim 1;

m is an integer from 0 to 8;
30
nis an infeger from O to 4:



30 cycl oal kyl, Ca-C7 cycl oal kyl net hyl, phenyl, benzyl, phenethyl, 2-furyl,
3-furyl, 2-thienyl or 3-thienyl; wherein the Cl-Ce al I@?IDGCQIBbQEGZOQﬁkenyI
and C2-C8 al kynyl are unsubstituted or substituted with one or more

hal ogen atons, hydroxy groups or Cl-C6 al koxy groups; the benzene rings in
formula ii) and the cyclic groups represented by R3 and R4 being each 35

i ndependently optionally substituted by one, two or three substituents

sel ected from hal ogen, straight or brgnhched C1-C8 al kyl, hydroxy, straight
or branched C1-C6 al koxy, nitro, ano, 29 Decenber 2006 54 CO2R

or- NR R',A winveasehis amro%@plwtedefm-q%d ePRTRR N t-CR =Ckhr-E8 't sCOhyar ofren at om
or a st rﬁoghtsmﬁz-bmaﬂﬂﬁé,dm@mnm'aﬂdl&”largaadp‘"nednnthIm:ﬂ R' together with the
atomto which they are attached forma cyclic group; and wherein the Cl-Cs

al kyl gr ps are. unsu StItL{[ edm,or subst t ed vvlth d g | ogen

at ons ERAS) %ﬁé Eom%tr gE% ‘@“n gx roups

are un%u?éripf’*t“ﬂf H’“@?ag‘ﬂbgﬂmﬂ’ﬁﬁéﬁ'%& 'éHSEj Je’ ryhgdrogy

groups. 4Yyam, e 1) t represents
SR RBC P IRRR  t TR n$Q(CBR FEINRER wﬁ’é"‘r‘%@h Eke

a hydr ogehR'@(@MR" orycloalkyh phgayis sdnbiasdyk b6 Slatratgienaghthrediched, 01- C8

al kyl, hysbheo{y,3]dideyl, btereryl br lesterbadly!; RlakBR” hding bk defined inydaia,1; aid 1 o,

- CH=CR R'wherdit Qe@yclic rﬁﬁi sente'ﬂ%@sare optieh&MyNidbatiuted biRofel, @bt three

;gﬁa yér'\é'a’bstmﬁﬁ i/ % %&f}&tﬂgﬂﬁhwed cﬁatuémeﬁly%ﬂbsututed 4 oaryl o

het er ocyc ?ﬂﬁ%&f‘gﬂgﬁ N%EI Q%th c|Jn}(§§tcll-\ml N el ai ’mﬁ’%e dV(’%E\/\,her ein the

cyclic g ﬂ?@gre optionally substituted by one, two or
t hree substl tuents sel ect ed from hal ogen, 15 hydroxy, straight ar branched,

Cl- Cg al kykeprft@tyd pharfmBosuticdiRaccepliBleRnion-dib@idRo.of HRacid. - CN, - N2 and
-COOR;4 R and R' being as defined in claim1; and erein the Cl-C8 al kyl

groups ar ﬁ'l!llﬂﬂ h one or nore hal ogen atons,
hydr oxy gar%o%gs or da&%%gnsg%ﬁﬁﬁﬁéirr%ﬁdgﬂ\e}é&ng the Cl1-C8 al koxy groups are

unsubstituted or substituted with one nore hal ogen atons or hydroxy
groups. 2@th3he provionthet miemp &2, theragnideomaiety is ineposition Bef the coindéidipecingi s
V\/ner ei N R hyddodendRoganR,; are bl unsebistiwiddytheny and\Re Brhyormygl teenaothi ng to claim

el Ads I YSHRREM) th énce/RCQEPOYNG, g Al Ainbheadnetiple of the
pr ecegjly ﬁ&"ﬁé‘.‘m wher glqn) R%g%su 210 grﬁo(t}p 9? for rruf"gll ) n wher elanweRB is a
group,

is optionally substituted with one or nore hal ogen

3. A compound according fo claim 1 or claim 2 wherein :

25 R, represents a hydrogen atom or a straight or branched C,-C; alkyl group which is
unsubstituted or substituted with one or more halogen atoms, hydroxy groups or Cy-Cy alkoxy
groups,

R, represents a group selected from C,-Cg alkyl, Co-Cs alkenyl, C.-Cy alkynyl, Cy-C;

30  cycloalkyl, Cs-Cr cycloalkylmethyt, phenyl, benzyl, phenethyl, 2-furyl, 3-furyl, 2-thienyl or
3-thienyl; wherein the C4-Cy alkyl, C2-Cp alkenyl and C;-C, alkynyl are unsubstituted or
substituted with one or more halagen atoms, hydroxy groups or C;-Cy alkoxy groups;

the benzene rings in formula ii) and the cyelic groups represented by R; and R, being each
35 independently optionally substituted hy one, two or three substituents selgcted from halogen,
straight or branched C,-C, alkyl, hydroxy, straight or branched C4-Cs alkoxy, nitro, cyano, -



aton(s), selected from phenyl, 2-thienyl, 3-thienyl or 2-furyl 30 8. A
conpound according to claim7, wherein R2 is a group of29cauber 2006 wherei n
R3 represents a group phenyl, 2-thienyl or 2-furyl which are optionally
substituted with one or nore hal ogen aton(s). 9. A conpound according to
any one of clains 7 and 8, wherein R2 is a group of fornula i), 35 wherein
R8 represents phenyl or 2-thienyl. 29 Decenber 2006 55 10. A conpound
according to any one of the preceding ® ains, wherein R4 represents a

i near g §€ e L | and

1- pr opyny (.f&' ac }\I?ﬁ{” ﬂhér&ﬂﬁ}gﬁcﬂ* eadh uﬁ%}éé clepiﬂ II%EE’S?I?I% amgg{oén ﬁtS@%gxor Tor e
hal ogen assra *scy br@?&h%ﬁ@-& a'ﬁéﬂmmr Ry ped B ( Bietharavithdhe atopy tg which dhaysent v |

cycl ohex yttachsiddongi g cyzingrplip; gndevhetdin/the C2-C; blkglybdupamd: Grsubstitutedor. 11. A
conpound sabstRed With sk &Flnkir8hdlBgendiern s, ipdriody GroRBLSeLC: akaky Gr@aps; gr oup

sel ectsed hi e cot ﬁoxy@r&i’xkl& )é}aun\éhﬁbli‘{utedadrswstlﬁff% WHtHU AR e hlbgeR 9T OUp,

which is Ituted with one nore hal ogen aton{s), nethyl
or net ho>:<a$&'rg‘;§'r oug ¥y selected from cycl opentyl phenyl, i0 benzyl,

phenet hyl and 2-thienyl. 12. A conmpound accor di ng to any one of clains 10
and 11, whArempold aceprding émelsime2 graamp 3 vibehait Rebpfasents athygilogematbut ¢ vi nyl
al lyl, cm@mma frophetlght oigaitlibd, @-C3-alkil] Bylydxy ldralght o/brémimeed,accor di ng
to any ORfkoRY, cfdrdl Ao LCHRCRIRMARLRDR, J@:oﬁaawf@}m -@ofmrmvta i), wherein
Q repr es R nghq—; @gmi _@a’c )k%egh@ pmp und according to
any one @ %&%ﬂ%g ben'zefgraid. 1 ?eg D% pedbdigyy. 20 1S
conpou Q&$c s 2 and
the ani dé '"‘?Siﬂ f&"‘lyf: PF EePrESRRfed 95, A
conpound Ra@&‘-"o‘?RiI'Pi"ﬁ‘j'YFBbfé' %qﬁyl@emﬂ@r%ﬁﬂﬁeﬁ sHbstitiente sejederhirem haled®ibsi ti on 3 of
the 135 &ydmxy paight or bisgchetyC-Bs diippbemd -OR’, FBR'MINRIRT, ENHCABE s@NR®"t 0 any
one of craM/mBICR ahd-CBORN R eid R'Thdirgy definafis gaim f r anavihelain thedhdCalkyls an
i nt eger %F b Brelipisdistithtddei sOBNHIS ViItHOSHRUR bRl RASRM dhdrfdNhydrbléy groups@r=CH-
o 30 BN gf‘”:gjmﬁ“f@"g'@ oI RSl S LD 2
- CH=CH2 - gg’oumogf%at Eip%gou% a C(ONR R' group, a straight or

bran@ﬂed Cl-C4 al kyl rouP ch
8. A compound according to any one of the preceding claims wherein R, is hydrogen, methy!

or ethyl.

6. A compound according to claim 5, wherein R, Is hydrogen.,

25
7. A compound according to any one of the preceding claims, wherein R; is a group of
formula i), wherein R, is a group, which is optionally substituted with one or more halogen
atom(s), selected from phenyl, 2-thienyl, 3-thienyl or 2-furyl

30 8 Acompound according to claim 7, wherein R; is a group of formula i), wherein R

represents a group phenyl, 2-thienyl or 2-furyl which are optionally substituted with ohe or
more halogen atom(s).

2. A compound according to any one of claims 7 and 8, wherein R; is a group of formula i),
35  wherein R, represents phenyl or 2-thienyl.



optionally substituted with one or nore hal ogen aton(s), a straight Cl-C4
al koxy group, which is optionally substituted with oné9Pecamber 208bogen
aton(s) or hydroxy group(s), or a cyclic group, which is optionally
substituted with one or nore substituents sel ected from hal ogen 35 atons,
groups of formula -C(ONR R' and nethyl, hydroxy, nitro and phenyl groups,
the «cyclic group being selected fromcycl ohexyl, phenyl,

5,6, 7, 8-tetrahydronapht hanelyi, 2 29 Degenber 2006 56 thienyl,

1- pyrrolldlnyl 1-pyrrolyl, benzo[l 3] di oxol yl, 2- benzothlazolyl

napht hal ety 1 camgou %@8’[‘%}/\9 to 8y one of ARsErRIing CliFBWiEraiB Re [eRFSSPAY 2 wherein m
i s an i ntlegangreyioralariaddramn g, irbityl, wnylsallyk §-eopenyl @odtgrepyng; ora greys; esent s a
group selvedthae optiomaily iidatituted @lith Ghl pr mre, halogéiQatom(s)NiRethy] oramthox$- ; and R6 i s
a_hydr ogeajlodi($)seidutaRite ciblopentyl, sycidhei, (ﬂﬂ'enﬂrlﬁd@yl ;menaﬁ((@—mle@rmm a
-SC(OR ,ju@roup, a -CH=CH2 group, a -C(ONR R' group, a straight or
branched Cl-C4 al kyl group, a trifluoronethyl, or a cyclic group sel ected
from cycl ohexyl, ,5,6,7,8 tetrahydronapht hanel yI 2-thi enyl, p?/rrol yl,
benzo[ 1, HldAsR@PuNd Foprginade ﬁla'aﬂvﬂ wheremllﬁx IHREFRTTiRR bmﬁﬁr gmpéﬁleww T

phenyl , vatiiye -yl o, etdiang 1<idprynyli ertacatowd. which iscoptipnatiysabstigidskwithanent s

sel ect ed d rone halbgemetora(sh mesthyy pompthoxyf gréup(sh dedecied fanNeyclipentpeplenld,  hydr oxy

and ph;eny;lengﬁcpugﬁemﬂ%nda.imeﬁmound according to any one of clainms 17 and 18,
wherein mis an integer fromO to 15 5 and nis an integer formO to 2; A

represents a group selected from-CHzZ-, -CH=CH, -0-; and R5 is select ed
f r om hy dr'8g® fompeyng; asrerding Jxanyaneyr claims 10@nd 11ykerein RefPPresaiA NI ch i s
unsubst i tsaleeigd Femsatindn-bulylevnylialtyl. eyRlepettylc RasNY RrPeYI eribigmd el ect ed fr om
met hyl groups and hydroxy groups, 5,6,7,8-tetrahydronapht hanelyl and

2- E&%Mm é@oﬁgourﬁé&@%ﬂﬂ@arﬁ%@rﬁblﬁﬁéﬁo@ ﬁg&ﬁ%ﬁ?@@f:@fmﬁu@muence R8
3-(3- hydrw(;]fy;') en%%%%%%’ﬁglegpﬁ/@jan@%%l rﬁ phenyi propyl, 3- phenylallyl,
2- phenoxyet hyl , 2-benzyl oxyet hyl cyclohexylnethyl, 3-(5,6,7,8-

tetr ahydrlénﬁptbmhmndrac@argiihgwarmampypf the prec2difg diaimet wihydreih &3 eadhyjimaan o |

3- Chi en- Bwytopy.opyl or 3- cycl ohexyl propyl and X is brom de or
triflygoroacetate. 25 21. A conpound according to any one of the preceding

cl ai s, g l?od')ﬁoﬁdsdlcég}bﬁg kS SHTIhe of thé preceGRGBRHRAREER b Hnd e Ginfife™ 1 OF

claim 2 ich

N-(1- Az alilt é?é‘rl %t[pf 'ﬂ 8r4%’fty? 3"’-5‘5'-"%%}'8?18%;/- 2,2-dithien-2-ylacetam de 30

N[ (3R) - 1- Azabi cycl o[ 2.2.2]oct-3-yl]-2-hydroxy-2, 2-dithien-2-ylacetam de
16. A compound according to claim 15 wherein the amide group is at position 3 of the

25  azabicyclic ring.

17. A compound of formula (Il} according to any one of claims 2 to 18 wherein m is an
integer from 0 to 8 and n is an integer from O to 4; A represents a group selected from —CHa-
, ~CH=CH-~, =0-, -C(0)-, -NR'-, and -5-; and R; is a hydrogen atom, a cyano group, a hitro

30 group, a -C(O)OR’ group, a -OC(O)R’ group, a -SC(Q)R', group, a -CH=CH, group, a—
CH=CR'R"” group, a G(O)NR'R” group, a straight or branched C4-C, alkyl group, which is
optionally substituted with one or more halogen atom(s}, a straight C,-C, alkoxy group, which
is optionally substituted with one or more halogen atom(s) ar hydroxy group(s), or a cyclic
group, which is optionally substituted with ohe or more substituents selected from halogen

35  atoms, groups of formula —~C(O)NR'R” and methyl, hydroxy, nitro and phenyl groups, the
cyclic group being selected from cyclohexyl, phenyl, 5,6,7,8-tetrahydronaphthansivi, 2-



[ (3S)-1-Azabi cycl o[ 22. 2] oct - 3-yl ] - 2- hydr oxy- 2, 2-di t hi en- 2-yl acet am de

[ (3R) - 1- Azabi cycl o[ 2. 2. 2] act - 3-yl ] -2, 2-di t hi en- 2- yI ac@tlpeember 2006

[ (3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ] - 2- cycl opent yl - 2- hydr oxy- 2- t hi en- 2-yl ac
a

[

3R) - 1- Azabi cycl 0] 2. 2. 2] oct - 3-yl ] - 2- hydr oxy- 2- Chi en- 2-y| pent - 4- enam de

35

(2*)-N-[(3R) - 1- Azabi cycl o 2. 2. 2] oct - 3- gé] 2- hydr oxy- 2-t hi en- 2-yl but anam de

(di astereonmer 1) 29 Decenber 2006 57

(2*) - N- [ (iBiRpyl11-pyrediidioylc 1 -ojreoid. Ehee(t 3Rlioxolyl 2-benzhtiizzolyt-n@phibaledd ahdbut anami de

(di ast er etioretyl. 2)

(2*)-N [(SR) 1- Azabi cycl o[ 2. 22] oct - 3-yl ] - 2- hydr oxy- 2-t hi en- 2-yl but - 3- enam d
e i aste

(2£ N[ "?’“R%'%ﬁ rerdinase staiy Uct""hﬁre;ﬂ']"'%E‘WEﬁGS&‘g"‘QOE%?@HdQ but - 3- enan
de H=CH-, ~0-, -C(Q}-, -NR~,

3R) - Bndz&H |auqas & 2hyirgzied @tose, picyar o, ghetENan gmnsﬂﬁqréo)wgrc(t@m -1
i cycl-8RROR, 2groop,-B3-GHiGH-group @ pR{MINRRZ gy @ xiyaight phbrapteed €l 0y alky!
R) - lordga ki eisdroh@hi, a)ﬁﬁ:hu?grwd se?ecidmﬂ'lwﬁ BricaBRT 56,710

albieaty a.%a tﬁha’ﬂeﬂmztﬁreu | T— RESRE 3R10%S lb%&'iﬂoﬁ'ﬁ’azol I

%f’a@? Bl o L .

R) - PN&P 95‘1”8?2 2. 2] oct - 3-yl ] - N- et hyl - 9H xant hene- 9- car boxani de 15
(2S)-N-[(3R) - 1 azabi cycl o[ 2. 2. 2] oct - 3-yl ] -2-cycl opentyl - 2- hydr oxy- 2-t hi en- 2
-yl acet ani‘QdR compound according to any one of elaims 17 and 18, wherein m is an integer from O to

3-(2-fy 535%%3 %t&&lr?&mga BI2R S AMNPgrbi TELBLd frorRZeR A Olep; 2. 2] oct

ane brom

3-(2- Hydrﬁ'(')'l R %ﬁt%Hgé%':z‘r 4 St'f mﬁi Fi' Ik)il %[g ?&meﬂg’ﬁﬂh Y WALB R abi cyc

lo[2.2.2 l{i}é ik th one two subs ituents sel ups and
(3R) - 3- (NW&Y@WP-‘B Sﬁaawwaévﬂreﬂaph&'éewwaﬁﬁﬁ@rnﬂ net hyl - | - azoni abi cycl of 2. 2

.2]oetane 20 trifluoroacetate (3R)-1-Al
It y! f le?g g%gyp% oM perthdiaclbiiinh ¥egmA R aREINARS B\ etetRONCHAPL AY.S{cH, 7 -2is2] Oct ane
3-ph no ropyl o no 0 ilyi 1, 3-phenvipropyl
o 7 M U o 2
(3R) - 3- ( JetrpydraRgrhthaengyl ﬁﬁ@ﬁ*ﬁ@ﬂﬁ @@e#lsmremmph@)oxv)pe@v!pwﬁn HYpippyhar 3

cyclohexylpropyl and X is bromide or triflucroacetate,

(
) -
a
) -
a
) -
di
% di Sastieiegentem 0 49 2; A represents a group selected from ~CH,-, -
(
bi
(
1-
(
(
1
(

25
21. A compound according to any one of the preceding claims, which is a single isomer.

22. A compound according to claim 1 or claim 2 which is one of;
N-(1-Azabicyclo[2.2.2]oct-3-yl)-2-hydroxy-2,2-dithien-2-ylacetamide

30 N-[(3R)-1-Azabicyclo[2.2.2]oct-3-yi]-2-hydroxy-2, 2-dithien-2-ylacetamide
N-[(38)-1-Azabicyclo[2.2 2]oct-3-yi}-2-hydroxy-2, 2-dithien-2-ylacetamide
N-[(3R)-1-Azabicyclo[2.2.2}oct-3-yl}-2, 2-dithien-2-ylacetamide
N-[(3R)-1-Azabicyclof2.2.2]oct-3-yl}-2-¢yclopentyl-2-hydroxy-2-thien-2-ylacetamide
N-[(3R}-1-Azabicycio[2.2.2]oct-3-yl])-2-hydroxy-2-thien-2-ylpent-4-enamide

35 (2%)-N-{(3R)~1-Azabicyclo[2.2.2]oct-3-yl]-2-hydroxy-2-thien-2-ylbutanamide  (diastereomer
1)



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

(3R) - 3- (2- Hydr oxy- 2, 2-di t hi en- 2-yl acet yl ani no) - 1- ( ( E) - 29dPrsapbat 2606) - 1-
azoni abi cycl o[ 2. 22] octane trifl uoroacetate

(3R) - 3-(2-Hydroxy-2, 2-dithien-2-yl acetyl am no) - 1- ( 2- phenoxyet hyl )-1 30
azoni abi cycl o[ 2. 2. 2] oct ane brom de

(3R) - 3-(2- Hydroxy-2, 2-di t hi en- 2-yl acet yI am no) - 1- ( 3- phenoxypropyl ) - 1-
azoni abi cycl o[ 2. 2. 2] oct ane brom de

R

(3R) - 1- (Z¥Benzyl ox ethy é hydr oxy- 2, 2-di t hi en- 2-yl acet yl am no) - 1-

o on abi (OIS bRERRBIA S Apr AN LA - B Bl Geanas i g groomer
(3R)-3- (ZL)Hydroxy 2,2-dithien-2-ylacetyl amino)-1-(3-Chien-2-yl propyl)-1-
azoni abi dgHINE[(ER)2A A#aimyalnﬁ’. H2]osk ed]-2-hydroxy-2-thien-2-yibut-3-enamide (diastereomer

(3S) - 3- (2»Hydr oxy- 2, 2- dithi en- 2-yl acet yl am no) - 1- ( 3- phenoxypr opyqg- | -

azoni abi W%h [ PaZabice 2IBECANIME 3 Riphenylpropanamide

(353 ( Afam] 4R y%row @Eﬁ&ﬂ-ﬁﬁze%p%n&?z RRFER Ak dtarhidaz oni abi oycl of 2.
5 y 8[‘?%2&?%35“]6% I(('e'}yg'ﬁf '% azoni abi cycl o[ 2. 2. 2] oct ane

abicyclof2.2.2]oct-3-yl)-8H-xanthene 9-car xamide
1-(3- Pher%ﬁ%%kbﬁwwcysmlﬂ(éﬂosaéﬂ!}%ﬂrx@tmr@a&%mm no] - 1- azoni abi cyci of 2. 2.
2] oct ane N-[{8®)-Azbiclof2.2.2)oct-3-yl]-9H-xanthene--carboxamide
(3R) - 1- ( N-Phenpicygoa@yd]oct-3-yi)Phydrauytdhiiiuobengtacearuamidean no] - 1- azoni abi cycl o
[ 2. 2. 2] oq4-R8W)-1-BEayidyEe[2.2. 2]oc1-3-yi]| N-methyl-9H-xanthene-98-carboxamide
5?.812 | l‘jfo'ﬁl(bg)l%?;ﬁ %ﬂ-?ﬁz&‘b?é%iaﬁﬁz DUl LA RO pb AL AR drbxy A MitindR|eddtamibe - 22] oct ane
Ve ithien lac lno)~ -methyl-1-azoni clof2.2. 2]0 tane b
Elgs) t ;LI ;‘%grl-yg@ Q%E ace yl lr'!':lno - -@B/neiloxypmp 1)- —a%[émablc;&:lo(fél E Qfgt?g 2-2]octa
(3S) - 1- Q¥R xy! net hyl - [(9H— xant hen- 9-yl car bonyl ) ami no] - 1- azoni abi cycl o]
2.2.2] oc t{ae3- (a_ulrlyqrqmy oiitteerng-ylacetylamino)-1-methyl-1-azoniabicyclo]2.2 . 2Joctane
( 35) -2b- ( FriflDpriacdtatey| pr opyl ) - 3- [ (9H xant hen- 9-yl car bonyl ) am no] - 1-
azoni abi qye}phRI-22D-agdrane2 RdithibaolyRreRkmin)-1-azonlabicyelol2.2 2]octane
(38) 1- ( 3sfiabereyRr opyl ) - 3-[ (9H-xant hen- 9-yl car bonyl ) am no] - 1- azoni abi cycl o
[2.2.2] O?él@)n‘PHe;?tQ ?(2%%%-2 2-dithien-2-ylacetylamino)-1-azoniabicyclo[2.2.2]Joctane
trifluoroacetate
25  (3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetylamino)-1-(3-phenylpropyl)-1-
azoniabicyclo[2.2 . 2Joctane bromide
{3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetylamino)-1-((E}-3-phenylallyf)-1-
azoniabicyclo[2.2.2Joctane trifluoroacetate
(3R)-3-(2-Hydroxy-2, 2-dithien-2-ylacetylamino)-1-(2-phenoxyethyi)-1-
30 azoniabicyclof2.2.2]octane bromide
(3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetylamino)-1-(3-phenoxypropyl)-1-
azoniabicycio]2.2.2]Joctane bromide
{3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetylamino)-1-[3-(3-hydroxyphenoxy)propyll-1-
azoniabicyclo[2.2 2]octane frifluoroacetate
35 (3R)-1-(2-Benzyloxyethyl)-3-(2-hydroxy-2, 2-dithien-2-ylacetylamino)-1-
azoniabicyclo[2.2 2]octane ftrifluorcacetate




(38)-1-[3-(5,6,7,8-Tetrahydronapht hal en- 2-y| oxy)propyI}Béﬁch-xant hen-9-yl c
arbonyl ) am noj - 1-azoni abi cycl o[ 22. 2] oct ane tri f| uor oac8tigcember 2006
(3S)-1-[5-(2, 6-D et hyl phenoxy) penty]]-3-[(9H xant hen-9-yl carbonyl )am noj -1
- azoni abi cycl o[ 2. 2. 2] octane trifl uoroacetate 25

3-{[ (9- Hydr oxy-9H fl uoren-9-yt) carbonyl ] am no) - 1- net hyl - 1- azoni abi cycl o[ 2. 2
. 2j octane brom de

3-{[ (9- Hydr oxy-9H fl uoren-9-yl ) carbonykgd am no) - 1n( 3- phenoxypr opyl ) - 1-

azoni abi c ocC
(3R)-1- ‘y’&ggﬁ cﬂiﬂggﬁ@ﬂ'&ﬂ%)WSBW‘"%WW@E%HPEBWD@HfI uor en- 9-yl ) car bon
yl i ami no)ﬂzﬂ?n'a'%vcéf’i%ﬁ chemEe2. 2] oct ane formate

(3R)-1- [43§Nﬁ"ﬁ%@ﬂ%ﬂ}ﬂ!t9'&&2ﬁdmqu0}-3-(§ plhenckymtormlyt-OH- f | uor en- 9-yl ) car bo
nyl ] am nazediabieychifid. 2B]octapk dfr@mBle2] oct ane f or mat e

(3R) F{ [(Gﬂrmlmﬁﬁﬂﬂ'ﬂdwﬁ)’lﬂﬂn@—ﬂy(B)pﬁaﬁdi?;ﬁmbﬂl)aﬂhitﬁv)abicy[:l&[zm“Q&MephenyI ani no
propyl ] tﬁomﬁéonl abi cycl o[ 2. 2. 2] octane chlorid

(3R - {fm e é; CBoRpUiRf qgg#gm 1:51 g@ Phgmibsul fany! propy

)-1- az n 11 n@

(3R) 3- JPX% Qroﬁg Ba?r%m‘gﬂ")’ in 3120(‘3'**’15;\9 I(1)[812 oAr opy! ) - 1-

azoni abi 2 2 2] oct ane brom de

(3R) 3 '3)31 WWWMKW SN Byigareeny)emingHl-reaighioyelold-2cledianey | ) ari no
-1- azorirebdeycl o[ 2. 2. 2] oct ane chloride 5

(3R) 3- ( 23F1-ABA-B(OPtaythen-eyyieantionh aniey} fearoriabicycld[3 2 (napdie heflwiodcetiteox y ) pr o
pyl]-1- gaswi-BepigarksH-Ramthet-00kabenyDamol-18zoniabicyclof2.2 2]oct 08

(3R|) 1- [anﬁ,gﬁ,ggg ta, 3] di oxol -5-yl oxy) propyl]-3-(2-fur-2 2- hydr oxypent - 3-y
(R E ;E Ciﬁ*ﬁ%&ﬁmg h‘ﬁ%&bﬁ'&%@gr op%%ﬂ%w?%%iﬂef‘*vfzwa@cv%%@gaﬁ 3-ynoyl
am no) - 1-

¥o bi cycl)lé_ 2] octane chloride
(3R) - {[(%92@)‘@2(:'\@&9@?%% &QWWBWQ “Yoarherhamingl-deet yl | ami no) - 1- ( 2- hydr ox
yet hyI ) - BzonighinyrialZ 9lertane iriflugfoseatatae br oni de
( 3R) - 3- { [¥D B repotypreyli[(9h-tapthenByydridnyiEmidelyl-amaiapichadR 2@ detang 2- et hoxy
et hyl2p- | bresgigi abi oycl o[ 2. 2. 2] oct ane formate 15
(3R) - 3- { 4515} 335,670 PRRIMyAron NN 20 ) SrébyR - [Eor k@t Rdnid L Rab B dmindy. 4> 4-tri
fl uorob Uﬁlgzlﬁmébtcyclo[z 2 2]octane triflucroacetate
(38)-1-[5-(2,6-Dimethylphenoxy)pentyl]-3-[(9H-xanthen-9-yicarbonylaminoj-1-
azoniahicyclo[2.2.2]octane trifluoroacetate

25 3-{[(9-Hydroxy-9H-fluoren-g-ylcarbonyllamino}-1-methyl-1-azoniabicyclo[2.2.2Joctane
bromide
3-{[(9-Hydroxy-9H-fluoren-9-yl)carbonyl]amino}-1-(3-phenoxypropyl)-1-
azoniabicyclo[2.2.2]octane bromide
(3R)-1{3-(2-Carbamoylphenoxy)propyl}-3-{{(8-Hydroxy-9H-fluoren-g-yl)carbonyllamino}-1-

30  azoniabicyclo[2.2.2]Joctane formate
(3R)-1-[4-(4-Fluorophenyl)-4-oxobutyl]-3-{[{9-Hydroxy-9H-fluoren-9-yl)carbonyl]amino}-1-
azoniabicyclof2.2.2]octane formate
(3R)-3~{[(9-Hydroxy-gH-fluoren-9-yl)carbonyllamino}-1-[3-(methylphenylamino)propyl}-1-

_ azoniabicyclo[2.2.2]Joctane chloride

35 (BR)-3-{[(9-Hydroxy-9H-fluoren-9-yhcarbonyllamino}-1-(3-phenylsulfanyipropyl)-1-
azoniabicyclof2.2 2loctane formate



azoni abi cycl o[ 2. 2. 2] oct ane brom de (3R)-1-(4-Acet oxybutzyllg- 3- LZ (5-bronoth
i en-2-yl)-2- (44l uor o- 3- met hyl phenyl ) - 2- 9 December 2006

hydr oxyacet yl am no} 1- azoni abi cycl o[ 2. 2. 2] oct ane brom de

(3R)-3-[2-(5-Bronot hi en-2-yl)-2-(4-fluoro-3-nethyl phenyl)-2-hydroxyacetyl am
i no]-1-(4 20 ethoxycarbonyl butyl)-1-azoni abi cycl o[ 2. 2. 2] oct ane br om de
(3R)-1-(3-Acetyl sul fanyl propyl ) -3-[ 2-(5-bronot hi en-2-yl)-2-(4-fluoro-3-neth
yl phenyl ) -2- hydroxyacetyl am no] - 1- azonkabi cycl 0[2 2.2] octane formate
(3R)-1-(3- nopr opyl )-3-[ 2-fur-2-y| -2- r oxy- 4- (4- met hoxyphenyl ) but yryl am
ol - 1- akBHoM EY%E—&an@ezfoﬂvaaramﬁmazwrm— YipropyD-1-

(3R) - 1- ( 2axmiabinyeipl2e: Hottaneg bopnider - 2- y| - 2- hydr oxy- 4- (4net hoxyphenyl ) but yryl
am no] - | - (3R)drB4Bipbyoi-eiyRxPppult 8-fmethflqdxbsthene-9-carbonyl)amino]-1-

(3R).- 1- ( 2atchiabldytiopR® AbctZna/dhigiBy| ) - 3- [ 2- f ur - 2- yl 2- hydr oxy- 4- (4- net hoxyphe

)b A
o) pr odupr e g R 24 Q%?&b%eﬁﬂ&h%}%nﬁg&h%t( efl negmﬁ&zﬁgl i angraﬁgfz n

for produ
is a fdibolt g % n L ou C rocess
2 o 2R @aﬁ% a@ Ryt e o2 BeReRib i o R N
RaN~CHZ)§°@a" c R3 are as defined in claim!| with the
cor r esponthfig WQ*?"YIEXYMPWH&GNEF??ML% tusiraxgpentidesineyiaming)-1-ezapia-def i ned
in cl aOmmGyG'CQZZZNGmmbhn@ of formula (V), which is one of 5

N- 1- azabi @mq[(zspz-zpﬂmen&i ¥Jhy@'ejqxﬂtlﬂe¢hylﬁéetﬂ]amlrﬁi}ﬂI(a-m?/@iexyethyl) -1-

N-[ (3R) - laAarBiceo &an%] Behidd- Y| ] - 2- oxo- 2-t hi en-2 acet am de

VIS %g@? S St i RS
o g T ST e bbb 1

R5, n, A #sfishicyr'd2aLlestanenramide claim 2 and W
(3R)-1-(4-Acetoxybutyl)-3-[2-(5-bromothien-2-yl)-2-(4-fluoro-3-methylphenyl)-2-
hydroxyacetylamino}-1-azoniabicyeio]2.2.2]octane bromide
(3R)-3-[2-(5-Bromothien-2-yl}-2-(4-fluore-3-methylphenyl)-2-hydroxyacetylaminoj-1-(4-

20  ethoxycarbonyibttyl)-1-azoniabicyclo[2.2.2]octane bromide
(3R)-1-(3-Acetylsulfanylpropyl}-3-[2-(6-bromothien-2-yi)-2-(4-fluoro-3-methylphenyl)-2-
hydroxyacetylamino}-1-azoniabicyclo[2.2. 2Joctane formate
(3R)-1-(3-Cyanopropyl)-3-[2-fur-2-yl-2-hydroxy-4-(4-methoxyphenyl) butyrylaming}-1-
azoniabicyclof2.2.2]octane bromide

25 (3R)-1-(2-Carbamoylethyf)-3-[2-fur-2-y1-2-hydroxy-4-(4-methoxyphenyl)butyrylamino]-1-
azoniabicyclo[2.2.2]octane formate
(3R)-1-(2-[1,3] Dioxotan-2-yl-ethyl)-3-[2-fur-2-yl-2- hydroxy—4-(4—methoxyphenyl)butyrylammo]—
1-azoniabicyclof2.2_2Joctane bromide

30 23. A process for producing a compound of formula (1), as defined in claim 1 and wherein R,
is a group of formula iy and R; is an hydroxy group, which process comprises reacting a
compound of formuila (V)



represents any suitable |eaving group. 1s 26. A pharnaceutlcal conposition
conprising a conpound according to any one of clains 129MRecombei?098ni xt ure
wi th a pharnmaceutically acceptable carrier or diluent. 27. A conpound
according to any one of clainmsl to 22 for the treatnment of a pathol ogi cal
condition or disease susceptible to anmelioration by antagoni sm of M
muscarinic receptors. 20 28. Use of a_conpound according to any one of
claims 1 to 22 in the manufacture of a medicanent for the treatnment of a
pat hol ogi cal condition or disease sus€aptible to amelioration by

ant agoni sm of M3 rnuscarinic receptors] 25029, Use according to claim 28
wherei n the pathol ogi cal conditipnmTx r I ratory, urological or

gastroi ntestinal disease or di~o(ﬂ§; 3¢ A d&ynbination product conprising
(i) .a conmpound according to any Yhe&®of e ains | to 22; and 30 (ii) another
compound effective in the treatnment of a respiratory, urological or
gastrointestinal disease or di sorder 29 Decenber 2006 61 for

si mul t ane us, rate_ or ent.i.al 31. A cpnbi natlo roduct
sccorci g a%DW?A e B C'ﬂ*g Wi SR SR B S o1
clains 1 E?"$R( !sa)sdé Lt, steroid, antiallergic drug,
phosphodi est erase I V inhibitor and/ or | eukot riene D4 (LTD4) antagonist for
si mul t anegus corfRinl af Brrdlila PBOWKIDA isdnewpe I n the treatment of a respiratory
di seasge.

N-1-azabicycio[2.2.2]oct-3-yl-2-0x0-2-thien-2-ylacetamide

N-[(3R}-1-Azabicycio[2.2.2]oct-3-yI]-2-0x0-2-thien-2-ylacetamide

N-{(38)-1-Azabicyclo[2.2. 2]oct-3-yI]-2-0x0-2-thien-2-ylacetamide

10 25. A process for producing a compound of formula ([1), as defined in claim 2, which process
comprises reacting a compound of formula (F), as defined in claim 1 with an alkylating agent
of formuta Re(CHz)r~A-(CHp)n-W, wherein R, n, A and m are as defined in claim 2 and W
-represents any suitable leaving group.

15 26. A pharmaceutical composition comprising a compound according to any one of claims 1
to 22 in admixiure with a pharmaceutically acceptable carrier or diluent.

27. A compound accerding to any ane of claims1 to 22 for the treatment of a pathological

condition or disease susceptible to amelioration by antagonism of M3 muscarinic receptors.
20

28. Use of a compound according to any one of claims 1 to 22 in the manufacture of a

medicament for the treatment of a pathological condition or disease susceptible to

amelioration by antagonism of M3 muscarinic receptors.

25 20. Use according to claim 28 wherein the pathological condition is a respiratory, urclogical
or gastrointestinal disease or disorder,

30. A combination product comprising
() & compound according to any one of claims 1 to 22; and

30 (if) another compound effective in the treatment of a respiratory, urological or gastrointestinal
disease or disorder
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for simultaneous, separate or sequential use.

31. A combination product according to claim 30 comprising

(i) a compound according to any one of claims 1 to 22; and

(ii) a B, agonist, steroid, antiailergic drug, phosphodiesterase 1V inhibitor and/or leukofriene
D4 (LTD4) antagenist for simultaneous, separate or sequential use in the treatment of a
respiratoty disease.




