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t hereof , processes for preparing them and pharmaceutical conpositions
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certain q nucI| i ne acry erivative

i nvent i gnbdmascipund . a neM/pharnacoIoglcaI use, is known from EP 581165- A2

to have effect as antitussives. The antitussive activity of the conpounds

was desdhickerpund dfhadnvegtidmout 25 ef fects on the central nervous systent,
ounds for the treatnent of diseases involving the

and the use the co
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cognitive or attention disorders, anxiety, depression, smoking cessation, neuroprotection,
schizophrenia. analgesia, Tourette’s syndrome, and Parkinson’s disease has been discussed in
McDonald et al. (1995) “Nicotinic Acetylcholine Receptors: Molecular Biology, Chemistry
and Pharmacology™, Chapter 5 1n Annual Reponts in Medicinal Chemistry, vol. 30, pp. 41-30,

20 Academic Press Inc., San Diego, CA; and in Williams et al. (1994) “Neuronal Nicotinic
Acetylcholine Receptors,” Drug News & Perspectives, vol. 7, pp. 205-223.

The use of certain quinuclidine acrylamude derivatives, as 1o which the present
tnvention has found a new pharmacological.use, is known from EP 581 165-A2 1o have effect
as antitussives. The antituésive activity of the compounds was described as being “without

25  effects on the central nervous system”, and the use of the compounds for the treatment of
diseases invoiving the central nervous system was not suggested.

Disclosure of the Invention

According 1o the present invention it has been found that compounds of the general

formula I:



wherein: A represents: DI V VI 5 Drepresents oxygen, or sul fufg MY 700l
represents r n or methy]; R represents hydrogen, or Cl-C4 al kyl; 10
R3 represeh‘{aglﬂ/SE?ﬁR4, R5, and R6 are indgpendent!y hydrogen, "hEPBYERIC2CL- C4
al kyl, C2-C4 al kenyl, C - 15 C4 al kynyl ; “"CQ2R7, -CN,--CF3, or-Ar, provided
that at |east one of RA and R represents Ar; Ar represents a 5- or

6- menbered aromatic or heteroaromati c md containing zero to three
nitrogen atons, zero or one oxygen atonmy and.zero or one sulfur atom or an
8-, 9- or 10- rnenbered fused aromati ¢ &eroaromatic ring system
containing zero to four nitrogen at’(%ms, ero to one oxygen atons, and zero
to one sul fur atons which nay optionally me 20 substituted with one or nore
substituents selected fromthe follow ng: hydrogen, halogen, Cl- C4 al kyl,
C2-C4 al keny], C -C4 al kyny], aryl, heteroaryl, -CO2R7, -CN, -NO2, -NR3R9,

- CF;. -OR10; 1 8 MAY 2004 WO 01/36417 PCT/ SE00/ 02262 -3 R3, R9, and R
arc indepgpdently hydrogen. C1C4 al kvl, aryl, heteroaryl, -C(OR "',
-C(ONHR12, -C(ORH -SQ2Ror RS and R' nay together be (CH )jQCH2)L where Q
is 0, S NR 'Arepresantpond:

Q" O & (o

I 4 B¢ IV vV VI
5
D represents oxygen, or sulfur;
R' represents hydrogen or methyl;
R’ represents hydrogen, or C-C, alkyl,
10 R’ represents:

R® R®

Hfl%T:RA | E(i<}/n“ szz?/Ar

RY, R and R® are independently hydrogen, halogen, C|-Cy alkyl, C+—Cy4 alkenyl, Co—

15 Cjyalkynyl, =CO-R’, -CN,~CF3. or-Ar, provided that at least one of R® and R’ represents Ar;
AT represents a 3- or 6-membered aromalic or heteroaromatic ring containing zero to three
nitrogen atoms, zero Or one oxXygen atom, and zero or one sulfur atom, or an 8-, 9- or 10-
membered fused aromatic or heteroaromatic ring system containing zero (o four nitrogen
2loms, zeTo 10 one oxygen aloms, and zero 0 one sulfur atoms which may optionally be

20 substituted with one or more substituents selected from the following: hvdrogen, halogen, €}~
Cy alkyl, Co—C alkenyl, C»—C, alkynyl, aryl, heteroaryl, "—COER-", -CN, =NOa, -NR®R? -
CF;.-OR',
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and pharmaceutically acceptable salts thgreof, are useful for the
preparation of a nedicanent for the treatnment or prophylaxis of psychotic
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burette' s syndrone, neurodegenerative disorders in which there is |oss of
chol i nergi c synapse, jetlag, cessation of snoking, nicotinic addiction 15

including that resulting fromexposure to products containing nicotine,
pain,2>and forkwW@wative colitis. Unless otherw se indicated, the Cl-C4

al kyl groups ef apred erein, g, nethyl, ethyl, n- propyl n- but yl ,
i -propyl, b% If b% ElbﬂW¥F ﬂﬁeﬂﬁﬁﬁﬂﬁﬂbhé50€49§nﬂ:inanmnﬁenq]
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substituted wth one ree 0
anong thewﬂahhﬂwhmguﬂhai@g@ﬂemC1 C4 al kyl, C7-C4 al kenyl, C2-C4 al kenyl,
-CO/R7, -CN, -NO7, -NR8R9, -CF3, -O0OR . 25 Unl ess othermnse i ndi cat ed,
het ekbar y|  dparplespolsush condigorediserseslondiomstisaroA zhhzh@t dAtoFRtehmifd NG
at ons, ro or one oxygen atom and zero

t t t
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more substituents ¢hosen fromanong

-4 alﬂaényson CAs4e AMlkyimehon's GEFRZ, Touchie s Mﬁlmme ?rQuNB@Rmerﬁ:v% digor&dRL-
Unl ess oth %e i.ndi cat ed, hal ogen refers to quorlne chl ori ne, brom ne,
or iodi MY 438 ?Oﬁc‘émﬁﬁwiEﬂ@mﬂPﬁahﬁaﬁéunmwaﬁEWOBE@eptammmaddmuon

derijvat '1r¥c@|§d1hQma'tjge%uﬁ%lo\f%rﬁ%xgor}\grest% ptrgduclt:s.ocron?a)l(r%qg mcolmc pam and for ulcerative

colitis.

Unless otherwise indicated, the C;—Cy alky! groups referred to herein, e.g., methyl,
ethyl. n-propyl, n-butyl, i-propyl, i-butyl, t-butyl, s-butyl, whether alone or part of another
group, may be straight-chained or branched, and the C5-Cy alkyl groups may also be cyclic,

20 e.g., cyclopropyl, cvclobutyl.

Unless otherwise indicated, aryl refers 1 a phenyl nng which may optionally be
substituted with one to three of the following substituenis chosen from among the following:
halogen, C,—C, alkyl, Co-C, alkenyl, Co—Cy alkynyl, -CO,R", ~CN, -NO,, -NR®R’, -CF;,
-OR'®,

25 Unless otherwise indicated, heteroaryt refers (o 2 5- or 6-membered aromatic or
heteroaromatic ring containing zero to three nitrogen atoms, zero or one oxygen atom, and
zero or one sulfur atom, provided that the ring contains at least one nitrogen, oxygen, or sulfur
atom. which may optionally be substituted with one or more substituents chosen from among,
the following: halogen, C|-C, alkyl, Ca~Cy alkenyl, Ca—C4 alkvnyl, -COQRV, ~CN, -NO». -

30 NR'R’, -CF;,-OR'®.

Unless otherwise indicated, halogen refers to fluorine, chlorine, bromine, or iodine.



conpounds of formula I can formacid addition salts with acids, such as th%
convent i ondP MigkdHmaceuti cal |y acceptabl e acids, for exanplcm:ﬂghgmhﬁﬁiMﬁYZUL
hydrochl ori c. hvdrobrom c, phosphoric,-4acetic, fumadc, salicylic, citric,

| actic, mandelic, tartaric and nethanesulfonic J acids. Preferred

enbodi ments ofy. L .00 .conpounds of formula I, wherein A
represents: I?h%rgﬁékﬁgﬁﬂtéﬁg%qt%ﬁr%g t “@Sg};'fn, nlgﬁaoiﬁﬁlﬁ "(]cf'éﬂﬁ B 5V MRECdBt abl e
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conmpounds of formula I, wherein D represents oxygen; or an enanti oner

t her eof , Plaidaghac ph ecfepEald acidic beptaibl. salds Hydarxeofic. hRirefrentied

enbodi ments of the inyention also include conpounds of fornula 1, wherein
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accept abl eysalts 15 thereof. Preferred enbodi nents of the invention also

i ncl ude conmpounds of formula |I. wherein R3 represents: Ar 20 or an

enanti oner t heweeafed ansbdManiRe et incal] o iﬁ@ge@&ﬁﬁg&m%étﬁ ﬁorH(}‘Ff F:fQJh-erem .
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Preferred enbodi mnents of the invention also include conmpoun formula I,
wher ei n TERZsgdPr esents: RS WO 01/36417 5 1 $ MAY 2C P CT/S EO0/ 02 262 when

Rl represents Ar: R represents hydrogen, or C--C4 al kyl: Rrepresents

hydr ogen, or hal ogen: or an enantio eon, and pharmaceutically
acceptabl e salts thereof. Preferred je i ments of the invention also
i ncl ude conmpounds of formula 1, wherlehn JA represents: Il D represents

oxygen: R represents hydrogen: R3 r@presents:

I

10 or an enantiomer thereof, and pharmaceutically acceptable salts thereof.
Preferred embodiments of the invention also include compounds of formula I, wherein
D represents oxygen; or an enantiomer thereof, and pharmaceutically acceptable salts thereof.
Preferred embodiments of the invention also include compounds of formula |, wherein
R’ represents hydrogen; or an enantiomer thereof, and pharmaceutically acceptable salts
15 thereof.
Preferred embodiments of the invention also include compounds of formuia I. wherein
R’ represents:

Ar

a/

20 oran enantiomer thereof, and pharmaceutically acceptable salts thereof.
Preferred embodiments of the invention also include compounds of formula I, wherein
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Ar 10 15 or an enantiomer thereof, and pharmaceutical |y acceptabl e saBtMAY 7004
thereof . Refiagsed enbodi ments of the invention al so includg6qReinds of
formula |, wherein A represents: |l D repfesents oxygen: represents
hydrogen; R represents: Rfi ~ RQ 20 R~ R~ represents Ar: WO 01/ 34417 G
1 8 MAY 20Q T, 02262 RS represents hydrogen, or C -C4 alkyl; R-6

r epr esent S\Qﬁtf/ndir%obg E‘&QR{S /ghra \oé%?:‘%g AT Q38n¢T onfer Ak He Ré efpresand hvdrogen, or
phar maceuthg@dny o AGE PR ) : eferred odi nents. of the
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nitrogen afons, zero or one oxygen atom and zero or one sulfur atom oF Nan
8-, 9- or 16P'R¥fbered fused aromatic or heteroaromatic ring system
containing zero to four nitrogen atons, zero to one oxygen atons, and zero
to one sul fur atons which may optional substituted with one or nore
substituents selected fromthe foll ow ng» lhydrogen, halogen, Cl1L 10 Ca

al kyl, C --C4 alkenyl, Cl1-C4 al kynyl ,La&aryl), heteroaryl, -COLR, -CN, -NO,
-NR3R9, -- CF;, -OR; or an enantioner Whereof, and pharnaceutically
acceptable salts thereof. Preferred enbodi nents of the invention also

i ncl ude conpounds of fornmula 1, wherein A represents:

D represents oxygen:
9
R” represents hydrogen:

R’ represents:

Ar

%
10

or an enanuomer thereof, and pharmaceutically acceptable salts thereof.

Preferred embodiments of the invention also include compounds of formula I, wherein

A represents:

N

15 11

D represents oxygen:

R? represents hydrogen;

R’ represents:

RE
o

20 R

41
R” represents Ar;



15 D represents oxygen: R and R are hydrogen; R represents: 20 or1BMAY 2004
represent sSWQ@H/#IRS in which: 1 8 MAY 7104 WO 01/ 36417 PCT/ SEEO.PABZsr - 7
R4 represents Ar; R represents hvdroen or. ¢C1-C4 al kyl; represents
hydrogen or hal ogen; Ar represents a 5- or 6-nenbered aronmatic or

het eroarorrq;ur@p,regags FrPd}Bé’énan@ raﬂ\% 5 three nitrogen atons, zero or one
oxygen atom and zero or~one sul tom including phenyl, 2- 3-, or

4-pyridyl , RE-repres@us biydoydn, oARdogen;0r 3-thienyl, any of whi ch may
opti onaIIy be substituted with one or nore substlvvents chosen from anong
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formul asl ianGé @ thesf
1- Azabi 8yc| of 2]nOCt 5 S&y% &%’Eﬂgred a %@Iﬁ[ﬂﬁ’ Yo RigayLic ring containing zero to three

N- ( 1- Azabi ciyleef 222 a6b-c3 oYk bf Bre |
N-El Ang: ggcl 8?2 > 12 oct - gyy%)%—[r E@g&%?%cﬁé%ogﬂaény% '8 89BN &RERE] ;- or 10-
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CF3,-OR'® or an enantiomer thereof, and pharmaceutically acceptable salts thereof.

Preferred embodiments of the invention also include compounds of formula I, wherein
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20 N-(1-Azabicyclo[2.2.2]oct-3-y])[E-3-(2-formam dophenyl ) propenam delg; MAY 2004
N- (1- Azabi cycl o[ 2. 2. 2] oct-3-yl ) [ E- 3-(4-ni trophenyl ) propenam de]j ;

N ( 1- Azabwoymi3ef2??] oct - 3-yi ) (E- 3- (4- am nophenyl ) pr openami d&:T/SE(}omzzm

N- (1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) (E- 3- (4- -@r-mam dopheny] ) pr openam de] ;

N-(1- Azabi cycl o[ 2. 2. 2] oct - 3-yl') (Z- 3- met hyl - 3- phenyl propenam de); 25

N- (1- Azabi cycI[@{I%p?ebg,][g)Q(tr 3-yl)[ E-3-(4- N-net hyl am nophenyl ) pr openam de] ;
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2. 2] oct - 3-yl ) [FE-@p(edes Nvdioget by ard nophienyl ) propenani de] ;. N-( |

- Azabi cycl of 2. 2 2] oct - 3-yl ) (Z- 3- phenyl pr openani de) :

N- (1- Azabi CyCIR)’[rZPQE&.QI][aderSGMI ()r(IE-l(ﬁz»erret hyl - 3- phenyl pr openam de) ;

N- (1- Azabi cycl ol 2. 2 2] oct - 3- g (E-2, 3-di phenyl propenami de); 30 N-( 1 -Azabi
cyc | o[ 22. 2] oct-BPEASY ‘[‘Eﬂ? (m TV@QW%N@WIWF b@;er@amn@mz]c ring conlaining zero 10
N (1 Aoat ey il %‘ﬁ o) Sy B G Egﬁg}n’@éa’dmaghwv
2004 WO 01/336414. ﬁ.’l{) f I d')
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N-(1-Aza |cyclo !3*;2 2%)38 [ E- 3- (441uor ophen pro enam dej: .

N-(1- Aza Flé’yﬁné% » tc3‘§u| ;)1%@{ 'Ermw#ldwmg @/Bﬁ anNéFe] R%, -CF3, -
N—(l-Azaft;Elg ycl 0 27. 2 oct - P/!) [ E- 3- (3-chl or ophenyl enam de]

N—(l Aza G"aﬁ“vra‘ eigt §P¥?2h§“ﬁﬁmBﬁPBYaﬁﬁéﬁ£ aﬁ@ﬁaﬁade]

N- (1-Azabi cycl heny] ) propenani dej ;

N (1- }%abl Cycng&fggggg%@ BU%S%{ T 1%’5%%!112&%@‘1 @n‘%ﬁ% openamni de]j

(1- Azabl-@yska]i2R1d20C2 Jod- Yy))t £ -B-phet fipkipen@pideny] ) pr openami de] ; 10
1- Azabi cycl o[ 2 2. 2] oct-3-y E- 3- (3-i odopheny1l) pr openam de] ;
AzaHr@yf&Ff&H“?YCiO@]-o@PﬂS%y]) -Phaay( MOP)GGGmiﬁény] } pr openani de] ;

| -
1- Az E t heny! i d

T nsab Oy erarSs g beEbe e Bt Gophen g %‘w@% fLpheny! L pr opena de]
i AZ&NL(QYEJ::QL c2o|2]200be133- yi)) E%@r&%oghlérw %FH fdgi.de] ; 15
1

Azabi cycl o[ 27. 2 oct - 3- E-3-(3-f penarnl 'de) ;
-1Azab”r(dyz&i&iﬁ[ld,@ltﬁ]l@d]OCR-WD)[EEaaD(amxpwhedyll)prppamenam de] ;
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N-(1-Azabi cyclo[2.2. 2]act-3-yl )[E-3-(3-pyridyl)propenamde] ; N-(1§MpY 200
I - Azabi cycl o[ 2. 2. 2] oct - 3-yl ) [ E- 3- (4- pyri dyl) propenam de] ;

N- (1- Azabi BYA'EPH.72- 2] oct - 3-yI ) [ E- 3- (2-t hi enyl ) pr openani de] ; PEHISE00/02262

N- (1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) [ E- 3- (3-t+i enyl ) propenani de] ;  N-{

1- Azabi cycl o[ 2?. 2] oct - 3-yl ) [ E-3-{5- ni tro-2-fury] } propenani dej; _

N- (1- Azabvcyoizabzy2lc?] 00Toc3-3y ) IFE3-33 it RexK Br@¥hh@yde) Pr openam de] ;  N-(

| - Azabi cycl of 2. 2. 2] oct - 3-y]) [ E- 3- (5- hydr oxy- 3-pyri dy]. ) propenani dej ;

N- (1- Azab¥-¢{dzapeyolobd.adiocs-dyy ) [FE3 -82{Weiaphdad pirypenpmadednam de] ; 23

N- do- 8- - 8- met h i.cycl.o[.31. 1] oct - 3-y] ) (E- 3- phenyl pr openanvde) ;

Mgggoos%&%%dﬁgﬁgﬁjﬂgé o[> Hfﬁi’}( '%WD@%E’)}(GIEJ';E}E?‘E@ I]Pgofﬁgfg)?e); or an
t i , ol »AF U 1 & od '

part1 ool a1y areres e Ba hre At e R K SRR R T he 1ot ovi no:

(R) - N l-AAzab,izﬁui@bfﬂb@.Z.Qﬁj]cﬂgtylﬁM-}i-&l@rdﬂﬂ@WbﬁEgﬁﬁgﬁ%ﬁ@Jde) .30

(S)-N-(1-Azabicycl o[ 2?- 2} oct -3-yl) (E- 3- phenyl pr 0 e);
(RS) - N-( ﬂ—&é\@néwqﬂg[@é R]-6etl {B-319-¢ Horcdphpind ybpmapeddm de) ;

0 aba 7 R BeHEY by Babh sy Pia ) G B e eyt © MY 200 O
- - i X 2 - | id .

(RN (L aabr e ape 5B bkl s e R SPY BRI openam de

(S)-N-(] Mézabhmivpdlo[zzwoﬁ-@%ﬂ)-EH1(h%&é5§o§nze(r@n¥u&preﬁmﬂe¥I ) propenami de] ;

(RS)-N(1-Azabicycl o[ 2. 2?] oct-3-y]) - 3-(2-ni'trophenyi ) propenani de] ;
(RS) NO( W-(iapapbieydp e 22]op]- 3ot { B~3y (3 [oBoghdn@amipeophiiay| ) pr openani de] ;

R) -N-(1- icycl t-3-y1) [ E-3- (2-am nophenyl ) pr openar ni dej ;
(1- )~zabi( cy'c lgﬁég%g&ﬁq%@rféﬂ‘%ﬂﬁﬁzy?:%bl-olqe?w@aﬁ@ﬁwwﬁbplenam' de]; o
S) - N- (v Az abi 2 21021 9GH v B: 3- (| propenani de) ;
‘ gg) ) N- ( SNM%%?%ﬁgﬁg? ?'—27]5]3%325{1)\15?;/3\1{%@fﬁ%ﬁ?@@%%ﬁ%ﬁgggﬁbar boxani de) :
10 (R)- NA(—Gl—ﬁzaﬂDtﬁyc[IEd.{.2}.02L-2—]y®)c[tE-B{yltﬁﬂ&raﬂﬁh@mpﬁﬁﬁy%r@pérﬂﬁﬁﬂ@];
| - b i ;. )
( R)C?rl\l- ?E%Lé]lgﬁ%@‘&Y%‘P@:EZ-?]Q]:b%ﬂ%fﬁr@(@ﬁ)ﬁfpwml@&]phenyI propenani de) ;
15 N-(1—Azabicyc10[2.2.2]oct-3ﬁy])[E-3-(3—fury1)propenamjde];

25 N-(endo-8-Aza-8-methylbicyclo[3.2.1]oct-3-y])(E-3-phenylpropenamide );
N-{exo-8-Aza-8-methylbicyclo[3.2. loct-3-yI}E-3-phenylpropenamide);
or an enantiomer thereof, and pharmaceutically acceptable salts thereof.

Particularly preferred compounds of formula I include the following;

30 (5)-N-(1-Azabicyclo[2.2.2]oct-3-yl)}(£-3-phenylpropenamide);



(R) - N-(1- Azabi cycl o[ 2 2.2]oct-3-yl)[E-3-(2-forrnarni dophenyl ) pr openarifddy; 200;
R)-N-(1- ? 2.2 t-3- E- 4-nit h |
(RN (1 ORI 015 5 5] et =391 (E- 3- - ani nophenyl ) br opEnarhiag11s
(R) - N (1- Azabi cycl of 2. 22Joct 3-yl) (E- 3- (4-f or mam dopheny] ) pr openani dej ;
R) - N- (1- Azabi | 012. 2, t-3- Z- 3- net hyl - 3- ph | d
gRg 3\ g 1-(&313& 1g g%@f‘?“ﬂ gg@b%l’é()ﬂg@*ﬁﬁggp\mgm%& :%l ﬁggﬁgﬂi]m) p(raZJpenam de
; R) - 7 bi I
b o1 oct - RS PR PR ey Doy I b e sl
R) - N-( 1- vcBo2. 22196t 20
gRg -N g 1 (%gfgﬂllgi(%’%ﬁﬁ 2[% 2;]0@(%?[_? ?r %)Eé%1£PﬁMh) FO hg”ﬂ-@llglf)gg)p)enam de);
E g ﬁ(( ygggf%ﬁ??@ Zpdﬁbm% yl)) EBE(?BﬁErgpﬁ?ﬁgt(ypﬁzgﬁ?ﬂnp(rjg?oenam de] ;
g g m i-%éﬂr@y/é?%[@@ %]}od@mel yﬁ/bl% -@Anmwmﬂ;mﬁmrpddpenar ni geg e
c - 3-phen r openani de
(R) - N (1- ﬁ?ﬁ cé%#bl%\flgp i@%‘t?ﬁ\sbﬁ})gl%%a@" E%%Yﬁ@i]%ﬁ?f&%wgprgpenam de] ;
(S

) - N- ( 1y Az.abi cxehinl 122l 96k ﬁéwﬂjb%%é“?@%gﬁo@pﬁﬁenyﬁ penam deJ;

(RS) - N-(1- Azabi cycl o] 3. 2. 2] oct yl)[E-3 T openam de

(R) - N-( (RA&Hi eArrdbofy2]ap2 2]2@@¢t-38ylyw friett34 ( B-3ngichodpydieamyl depr openam dej ;
(RS)-N-(1-Azabicyclo[2.2.2]oct- 3 [ E- 3- (4-r net hoxypheny] ) pr openam de] 30
(RS) - N ( {50 dbie |1%1°L0 % %13 B %PECWJQ)ZJGHFWth@ﬁWWmd@enam de] ;

R fl h d
(RN Rk t% CER PR G S BEenar dei : viO
01/ 36417(R) mmﬁam@ﬂc@m.@ o&@&ﬁ@@/ﬁ&%%ﬁ? phBAvIproblaAgiab), cvel of 2. 27] OCt
3-yl)[E- (2 chl orophen pr openam de]

E% T{(llﬁté{tﬁlc&équ{@?/cﬂ" Z%dmt-gylyﬂﬁf[ing@mgmuﬁlommngﬁpﬂopﬁ;mdahm delI .

- chl or ophen ropenani de
(R) - N(lgﬁé%qé%gb%yf?%qg'g% %Ygﬁfg‘l?”(@ hepylet ra%@ﬁ%‘ih‘a]grogenarm de): 3
R e e i )
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30 (RS)—N—(l-Azabmycfo[?.l2]0c1-3-yl)[E-B-(”-ﬂuoro;nhenyi)propenam;de]'



(RS) - N- (1- Azabi cycl o[ ?72. 2] oct - 3-yl ) [ E- 3- (3-i odophenyl ) propenam de]; 16 MAY 2004
(RS)-N-( Woarasiicycl o] 2. 2. 2] oct - 3-yl ) [ E- 3- (4-i odophenyl ) pr gpenaimdel;; 10
(RS)-N-(1-Azabicyclo[7 10 -

7.2]oct-3-yl)[ E-3-(2-tdfl uoronet hyl phenyl )pr apenamn dej ;

(R -N-(I- m’*ﬂ’&{@b% l0[2.2.2]oct-3-
2. 2] oct - 3- E 3 (3t T oo et Iy rehiomphs o bR ] de):

(R (1 A bf&zetnmﬂomb@l“eaw’)EE”?‘“&DE’M”W RIORERME Gl (R -no (

R) - N- t-3- E- 3-( 3-
f-)Azabfi:y?Zf‘@b‘z?bcf‘zz)lhbﬁ"%ﬁ i; CEIB )(&Ep%fdi:lyl)i))p]%;@nmp@hm,d 5

R) -N-(1- .' 3- d d R-N( 1
EA)zabl (cyﬁl%gl[?\!Z zgicjzt%y% 67)7[' Cf:”(i %}E}'f éﬂﬂp%{%@é &;&2;?&?( R;a] N-((|) (

- b | T
(RN E"*‘i%“&%‘.’?]é?ﬁ‘fﬁ%?o%ﬁ%i“ﬂ%@3'1%‘ 4)%19@%@%@?@%@
(R) - N-(1- AR 61Ye‘|z@tP]2y‘2°[2]bz]beﬁgwﬂ))[lfg_?ﬁ@Drﬂbﬁﬁegg;g\%nfo gry;{,g penani de]; 20

R) - N-(1- t-3 E 3-(5 d
ER% Nﬁl %ZEU @g‘lz%‘{lé\éo]ﬁfgd@ﬂ y?))fﬁrngnemmpxymgf&ﬁ,depg]rOfSng‘enS%
de) ; (R ; 1) [ E- 3- (4- dazol yl d
N Lendo- 8 o et s erfs Lt S bhartpr eimopnsmyigls openan dey.
N- ( exo- S—M&)—B’-(ﬂneifrbyd\blcqyohg&c’ié yiA.8 35 ,g»a h@gﬁpggghggfl%ﬁror)enanvde) 25

or an enanti onmer thereof har hraceuti ca salts thereof. In

anot hél aéfpelct- éfA%ﬂfli’eCVplﬂé%éﬂt]oatmglr)[tE o2- tﬁlh@fr@nﬁe&y@ﬁﬂ}“&ﬂﬁ%g)&gj ,Idc Orrpounds

accor di ng(%PNf@rXua ] Wﬁ ,H he additi onal proviso th oes

repr esent Zapi %V\‘f OCILﬁ‘igldﬂgt:’l fijtféﬂlommﬂwlpbemphﬁﬁpldna&u&@t i t ut ed

wi th one nea WG] fro al kyl, C1-C4 al koxy,

hal ogen, %)eﬂggxy, hy Irdocf[di"" ﬁﬁﬁ% Opc%’ﬂ idsiitro, when: 30 A

r epr esent §7)-MO! 13 ZabBEEILT . Bl 2R3t Jlf.ﬂWEG§_?BItf§w[)ﬁr0p%&arﬂ{deﬁS Vi
(R)-N-(1-Azabicyclo[2.2.2)oct-3- -yD{£-3-(2-pyridyl)propenamide];

15 (R)-N-(1- Aznbmyclo 2.2)Joct-3-yD{E-3-(3- pyndyl)propenarmde]

{R)-N-(1- Azabacyclo[2.2.2]oct 3- y])[E-3-(5—mLro—2-fury!)pr0penamide];
_____ [E-3—(5—me£hoxy-3-pyndy])propenamjde];
(R)-N-(1- Azab:cyclo[Z.?.Z]oct 3- yl)[E-31-(5~hydroxy-3-pyﬁdy])propenamide];
[E-3-(4—inﬂdazo]y])propenamjde];

N—(endo—S-Aza~8—mcthy]blcyc10[3.2.1]oct-3—y1)(E—3nphenylpr0penamjde);
N-(exo~8-Aza-B—melhy]bicyc!o[B.2.1]ocl-3-y1)(E-3—phenylpropenanﬂde),

25 or an enantiomer thereof, and pharmaceutically acceptable salts thereof.

In another aspect of the present invention, there is provided novel compounds

according 10 formula I, with the additional proviso that Ar does not represent 2-, 3-, 4-pyridyl,

unsubstituted phenyl or phenyl substituted with one or more substituents selected from C;-C,

alkyl, C,-C. alkoxy, halogen, phenoxy, hydroxy, OCOR"', NH,, NHCOR''. and nitro. when:
30 - A represents:



1 8 MAY 200/ PCT/ SE00/ 02262 D represents oxygen; R represents nethylg;M&R200.
and R5 botmn eprsesent hydrogen; R6 represents any of hydrogegrs€laédesal kyl ,
phenyl, or cyano; 10 or an enantioner thergof, and pharmaceutically

acceptabl e salts thereof, which are potent  1igands for nicotinic
acet hyl choline receptors. In a preferred enbodi nent of this aspect of the
invention, there is provided a nd accor th to formula I, as defined

above, wherein A represents: N[II Mp or an ené r {hereof, and
pharmaceutical |y acceptabl e saki’s thereof. In referred enbodi nent
of this aspect of the invention, N'here is provind conpound according to -
formula 1, as defined above, wherein A represents: N U 20 WO 01 /36417 -12
1 6 MAY 2. LI4 PCT/SEO00/ 02262 apd represents anxiof 2-furyl: 3-furl]:
2-thienyl: 3-thienyl: or an enantiomer tH&reof, arld pharmaceutical ly
acceptabl e salts thereof. Anpbng these conpounds, the follow ng conpounds
are preferred: N (1-Azabicyclo[2??]oct-3

yl }[ E- 3- (3*t*PfI36BF¥onet hy] pheny] ) propenarni de]; 5

N- (1 -Azabicycio[2.2.2]oct-3-vl)[E-3-(2-furyl)propenamn dej;
N-(1-Azabicyclo[2 2.2]oct-3-vl){E-3-(3-fmh!])propenan de];

N- (1- Azabi cyc]o[2 2.2]oct-3-y])[E-3-(2-thienyl)propenarnide]; N ( 1

- Azabi cyc] o[ 22. 2] oct - 3-yl ) [ E- 3- ( 3-t hi enan dej ;
N (1- Aza- 3- cvanobi cvcl o[ 2. 2. 2] oct - 3-yl }[ E- %phenylpropenanide];
R
)

D represents oxygen;
R represents methyl;
2 5
R~ and R~ both represent hvdrogen;

0
R” represents any of hydrogen, C)-Cy4 alkyl, phenyl, or cyano;

10 or an enantiomer thereof, and pharmaceutically acceptable salts thereof, which are .potent
ligands for nicotinic acethylcholine receptors,
In a preferred embodiment of this aspect of the invention, there is provided a
compound according to formula I, as defined above, wherein A represents:
N
11
15

or an enantiomer thereof, and pharmaceutically acceptable salts thereof.
In another preferred embodiment of this aspect of the invention, there is provided a

compound according to formula I, as defined above, wherein A represents:

@/‘a

N

II



10 N-(1-Aza-3-net hyl bi cyclo[2 2.2]oct - 3- y])[E—3 phenyl propenani dej; 1§ MAY 2004
N- (1- Azabi¥9&18¢49272. 2] oct-3y] )[E- 3-(5-nitro-2- furyl)proper]iijfﬁt,giﬁ&;,},mj62

N-(1- Azabicvc]o[2 2.2]oct-3-y])[E-3-(5-methoxy-3-pyridyl)propenam de];

N (1- Azabi cycl o[ ??. ?] oct-3-v[) ) E- 3- (5- hvdr axy- 3 pyri dyl) propenam de] ;

N (1- Azahi qyGl ogt » IBER G ropenam de or, an
enant i omer and%%%%ar%ceﬁ#édl Jsgcégle%ghse Sa %épf‘ ?Sé‘ﬂ)'f)”“ﬁ\hiﬁ’i@?tﬁ@se
conmpoungaambdreufialllvawcfiguideospaundsoare particularly preferred:

(R -N-(1-Azabicyclo[2.2

2] oct - 3-yl ) [ 2oL B1hest ForIpeundst thy [ plhenyk cpmppendnirdelefcrred:

L e
R 2 27 2 - 2 ; R) - N-
L SIS et oy A mram 6 (-

N ( 1- Az a~3~eayalnotdlofic dDlo2i- ZNZ)][QCMJSmH w;rg Sraphigny! propenani de]

N- (1- Aza- 3- net hyl bi cycl o[ 2. 2. 2] oct - 3- ESphenyIpropenamde] (R-N( 1
- Azabi cy¥ti 10{*2?‘”21%@&" %f’}ﬂﬂ‘ﬂl)ﬁﬁ"(h G’_’nihtangl)ngpanyhn)dp} openamidej . 25 (R -N-( 1
- Azabi h 3- dyl d

o aNl_ ((:}l{pé&z[d\%l Cygﬁqcl{ %E‘j)%é’ )?E Bm Eeng ¥r0perﬁ)g/nr“|de}/ ) pr openar ni de] :

3-yI') [ EABfI( Az gy r

(R -N-(1- Al\zaﬁl gycﬁge[s%t%]g[%‘b"ég%? %ﬁ’%@gﬁ‘*{éngﬂ?ﬁeaé%qe% ) pr openani dej .
Pharlfac &utli- dai Byxnaldng;fémuah:l (2.2d8edivRy))eS-phes) Ipepcshhval.es and salts. For

exanpl e, the conp s of formula I can formacid addition salts with
aci ds, élu@hAééb‘flﬁféob $efic 3-ohbk-3-Goniphar fddrropoaitligelaccept abl e acids, for

| b h tic, f
Cart oyt e e e ROy B R AT i BB eReR R oni o aci d. 1
B NRY 2004 MOIDIAGELT2 1083 BOTE SRA0H022025 §2§d\9 QAR Hf the invention

have the advantage that they may be |l ess m)re ef fi caci ous, be
Ionger éfc(tlrhgﬁblw@["a Heoadteh[ Eén@emﬁam@tljwmeﬁamh& fore potent, pr oduce
ects. are nore easily absorbed or have other useful

d
ph\gﬁﬁrazéf %b?rbaéll“oﬁﬁ)ﬁ%ﬁvf’f RErmagRGAEYS 2sEPPPEFalates9f5 I n the reaction
schemes and tA%(SncI fhete Jo%ﬂo%‘ﬁ’ds the %ll’ouﬂ?ﬂ cc?mpouR%S arlénpaer'\t?csul:%v pre\ﬁgrre%

Pharmaceutically acceptable denvatives include solvates and salis. For example, the
compounds of formula I can form acid addition salis with acids, such as the conventional
30 pharmaceutically acceptable acids, for example, maleic. hydrochloric, hydrobromic.

phosphoric, acetic, fumaric, salicylic, citric, lactic, mandelic, tartaric and methanesulfonic

acids.



i ndi cated, are as defined above for formula |. The conpounds of fornliBaqAY 2004
may be prepared according to the nethods outlined in Schene 1. Schene
1.. 10 Comysbtingdiof forrmula | wherein D represents oxygen neyl/Biglofempar ed
from conpounds of formula VIl by reactddn with a conpound of fornmula VIII,
wherein Y represents a suitable |eaving group, using a suitable acylation
procedure. SuTbabbrepbeayifte igraaups hYvd e liddeiadethaiad 880 be QAL kW . pPAr Y1,
OCOAl kyl , OCQAryl, azide. A suitable acylation procedure involves’

t r eat menfh e HedHMFobhiPnesT dcgngaliaae b bipadar ingonbauindy ofe hbrd onen] gro¥idel  at
0-120C ”ﬂwarsﬁitﬁgle sol vent. . The pre eg&e of a base, or, when Y=CH, a
coupl i ng “Agente © V&éV%BmB%“ﬁébéE%%Pvf?f VE REICF Bs5ée!i PR ARBEY Prapartieabl e

bases faijef¥s Jreaeht@ohncl ude: 4- (N, N-di met hyl am no) pyri di ne, pyridine,
triethylamne. N ii sopropyl ethyl am ne. The preferred base is

N, N- di i sopr oplylibt hyrkaon subemSsibhidiek ethaofeploivi g, RAGRN LS WA am G Ghd-Rfk ude:
carbodiim des, for exanple 1, 3-dicycl ohexyl carbodiimde or 1 20

(3- di met'RYFHFhi 16t BfyIco3bavhipr dermoal.iThedertppdndscdilfomde I nplyds:ghepiredm
reagents, far e I enzatriazol -1-yloxytris(dinmethyl am no) phosphoni um
hexaf | udrgpl g?ﬁﬁgﬁggﬁﬁm 58W§8f¢55§1§T@froxytripyrrolidinophosphonium

hexaf | uor ophosphat e; and groni mreagents. 1 8 MAY 2001 WO O 1 /3641 7 - 14
PCT/ SEQ0/ 02262 for exanpl \jrh nzot nazol -1yl -; V.N. N . -tetramet hyl uroni um
tetrafl uoroborate. The prefegrred coupling anent iﬁ o3

O benzotriazol -1-vlieN, N, A . & tetrametgd| uroni um ¢t af | uor obor at e.

Sui tabl e solvents fpr the gggction incfude I\ \-dingthvyformam de,

di met hyl sul f oxi de. NEt r ahydrof-uran, h ofe$ﬁ+E$heuﬁ%eﬂb%{Bd solvent is
N..N 5 di met hvl f 6 mani de.  The react fon | preferably perforned at a
temperature of 0-30 C and nost prefgraply at a t enper at ur eI¥f 20-30 C.
Conmpounds of formu™d| wherein D represents oxygen and R represents

hydr ogen

R?
RS
A
S
Scheme 1.
10 Compounds of formula I wherein D represents oxygen may be prepared from

compdunds of formula VII by reaction with a compound of formuia VIII, wherein Y
represents a suitable leaving group, using a suitable acylation procedure. Suitable leaving
goups Y include: OH, halogen, OAlkyl. OAryl, OCOAlky!, OCOAry], azide. A suitable
acylation procedure involves treatment of a compound of formula I with a compound of

15 formula VIII at 0-120°C in a suitable solvent. The presence of a base, or, when Y=0H, a
coupling agent, may also be necessary for the reaction to occur. Suijtable bases for the
reactuion include: 4-(N,N-dimethylamino)pyridine, pyridine, tnethylamine, N,N-
diisopropylethylamine. The preferred base is N,N-diisopropylethylamine. Suitable coupling
agents when Y=OH include: carbodiimides, for example 1.3-dicyclohexylcarbodiimide or 1-

20 (3-dimethylaminopropyl-3-ethylcarbodiimide hydrochloride; phosphonium reagents, for
example benzotriazol-1-yloxytns(dimethylamino)phosphonium hexafluorophosphate or

benzotnazol- 1-yloxytripyrrolidinophosphonium hexafluorophosphate; and uronium reagents.



may alternatively be prepared from conpounds of fornula | X by treat nértMAY 2004
with a nitwolmesediz formula X in a suitable solvent in the pr of .a
suitabl e acid. Suitable acids include 1Q4sulfuric acid, and @%ﬁ?g@f%zoz
solvents include acetic acid. The reaction is carried out at a tenperature

of 0-50 refe Ly at a .t erature of 0-25 C. Conpounds of formula
| in V\/ni@Ee%ﬂﬁ%]gr@géﬁ]%g”%ﬁ“#u‘?”’YTWbE“B‘Hﬁﬁ%l‘ll“*éﬁ”‘?rﬁWhlelédlmmhmslcoffhtorrml al
i N whi chprBle@RIes s 5. @XY BENLBY. Jigactian wWith. a suitable sulfide in a
suitabl e sol vent. 1EjéTh“e preferred s“u%%? clllgsI /%}@rvt‘e/bpfﬂo!g%“%‘?tg%l“éciﬂ”l”i“des, in

parti cuIlallﬂlﬂ!UOISbmtEhc&ylphlerwlvtehdsdaolmla@@Rh'bﬂ%c$&ﬂeffi’,ﬂedi91e%ﬁfon(rn" hLfyesson’ s
Reagent r‘f? ng gj phosphorus pentasul fide. Suitable solvents For 't he
react i ot ALY G Cardst CHy Y Be o sobvdats, Thoprelexangplent gl uane or xyl ene.

The rgacf | A formed at a tenperature of 0-200 C, and preferably at a
t enper aﬁj'lrngmg)@gg-%g%‘ .Q&W8ﬁhﬁ§%§F$'5PﬁﬂP@“WH[ 3ilpMmiprizeie Flp015§p°€e$&hts an
al kyl grmesp preyrabe diraq}%b&qmr@ $g.eprgonpounds of formula VII in which R2

represents ﬁydrogén by a suita {'e aJ kvl ation procedure. Typical alky]ation

procedur es i fetrupkerids @aforenda WivhéreanD agpe @ptd adyeeRhiyR> n%lrgsgﬁlsq]r dro%}grl]f onat e
ester and ,bE}se, f og exanpl e sodi um hydride, in"a suitablé so ve%t, “ror
exanpl e "BIVF CTHUVE BRFATER-ECA IR cmprsiunds phiprnhke [appr ogninatew ah defygdesor

ket one - Wit h itaple reducing agent in an inert solvent. The
preferr E né?%g]av% i“"’?%ﬁ%i‘f&@ﬂéI‘fmeawcaﬁﬁ’ “éﬁl‘i’qﬁ%P%d2§U’r‘@dEéFIﬁg ingdjsiat s

i ncllode ssioeti g damahyidibie 8o Bt s SR J4M £y, 0 ride.. [The preferred
reduci ng agent is sodi um boroh;s/dri de. CS[U(??(QE'I gﬂ?ﬁ%rc{lgns’bslc\%nn ngLitr%i’ ude

wat er, HEtpfangie @r0-5e{Ganal prefEhlypnef empediseloy orts s met hanol . The
reaction is uallé cop ucted at a tenperature of 0-100 C, preferably at
20 C - 65 C SOAYS! WrmpBrlinvdah P rapreseenmmbiue imalylbe raemirédbbe or may be

prepar eghAyosmk o ds t ne.skilled in the art. For exanple,
certain co?r%ounds orfml%jg; m?}gﬂ{]ﬂq}reﬁﬁ%e%{é Oxb?eébl%t\r@aCIfqno‘?ﬁ”&dﬁb‘&M?jéqufic f'ot nul a
JX via suiRbesol veracThoprafértdy @sttaaéobmghérmk k@rigbold %gul py_hydrolysis of
the resulting amide_ 1 8 MAY 200 WO 01/ 36417 PCT/ SEO 022827 15

Conpounti§ R YPRHINEoPhasphing svifule dlimeombten i abb'y Ravadnt ahirel diphemlioke

pr epar e t hod Q tg one skilled in the art. See, for example, the
met hodslgjecn_ttﬂée/scsj1 ”JI?E%' Isq’ég H}éggngﬂgﬁ95[h@wﬁ?8 IRl USRS 8l i poRRon SyveRiCion ar ock
(VCH PUé)Jaln@@t’cﬁuen%%%'len@ag‘ﬁ% reR 97 %ﬁo%gdtahfle%@%{n?rlc orf%tﬁfoedzf%gdm ted on

page 823 of the sane text.
preferably at a temperature of 50-180 °C.

Compounds of formula VI in which R” represents an alkyl group may be prepared
20 from compounds of formuia VII in which R* represents hvdrogen by a suitable alkvlation
procedure. Typical alkylation procedures include treatment with an 'appropriate alkyl halide or
suifornate ester and base, for example sodium hydride, in a suitable solvent, for example DMF,
or reductive alkylation using the appropriate aldehvde or ketone together with a suitable

reducing agent in an inert solvent. The preferred method is reductive alkviation. Suitable

I
L

reducing agents include sodium borohydride and sodium cyanoborohydride. The preferred
reducing agent is sodium borohydride. Suitable inert solvents include water. methanol or
ethanel. The preferred solvent is methanol. The reaction is usually conducted at a temperature
of 0-100 °C, preferably at 20 °C - 65 °C.

Compounds of formula VII are commerciallv available or may be prepared by methods
30 known to one skilled in the art. For cxample, certain compounds of formula Vil may be
prepared from compounds of formula IX via a Ritter reaction with a suitable nitrile, followed

by hydrolysis of the resulting amide.



S Ti will be appreciated by one skilled in the art that certain opti qriaMay 2004

aromati c ,, j,tbuents in the conpounds of the invention Y J-ntroduced
by enpl oy‘(l‘%bl?étrdolnati C substitution reagtions, or functi O%C@w“e‘é’&@u-

transformations to nodify an existing substituent, or a conbination
t hereof - Such. reactions may he effected either prior to or immediately
fol | owi ng t h& PRPEBLS RS RN Rkt dab dlrecoramercayle divmélbldedmas bparepofedithe

process - 0f ~hiovention- <The reagents, and reacti on conditions
f or sucﬂégﬁgggag}vg?g?% llr%g\/\/wn[?]ﬁaﬂhése%re[to.r“ oith§ e%w%ve@w pr ocedur es

whi ch magorbgred B @y ©ehdnitCTMd& oMo 8y ROE . 1 4:8i 4t ﬁﬂcﬁ%m@k‘?&ﬁb??ﬁbl%@
functionalisation of an aromatic ring, for exanple via nitration, = =

hal ogenat9-8%]. a0d thagsrcat!irdhrentesan stammmick A3 of tha shink i group to an ani no
gr oug, for eramﬁl e via r_egcﬂcti on, such as by catal ytic hydrogenation;
acyl ation, al'WYHAG BRISIAedPy aagHabebR be 230 aFfo opURAIRDNYNCL5 gr oup:

repl ace : 1 -anot-her functiopa roup,via conversion to
ot oA YRR RLE, B IRl aby RREREE T B ST cal

subst i tubkvmioh rédteongicazaRiiBaISAbls 1+ Hsfd8PhiBRERBALHIBf 1fen h&gﬁﬂB not her
functional group for exanple via npucl eophi I'ic or ca{galll ys)\e% su stSLF}%ﬂﬁ i on

react i offst cCapRipeligTebesohr fuchhpdrimay maniendiccad eahbesridreaet ii@ega@Ups nmay be

pr ot ect@ﬂ usion% a 20 protecting group, as described in the standard text
"Prot ectt RY "G ﬁﬁéoﬁeﬁs%%eéwp&e Veedidare incheded peipen 6h he19ss bspear ¢éhe and

Wit g Tihecrﬂm\_/eﬂ@er%%énpaeﬂ]drr@.‘?cgwn%ﬁditildﬁé feo%%uél.ﬁ ;g]rt rﬁé’gusrf% noted, arg usually

conducted at a pressure of about one to abo Fee A rEEpRE e At

pr ef er abpeyifat examylent! poesiatsseviiabadl beReplAaRSHNGS, 8): arbALESSIO4 NEr Wi se
stat ed, .t he above described reactions are conducted under an 25 inert

at mos pHeFRroPRHET fperialisHparof aniremaigenn aitfposphelevia Thenlworpdugdsitiof, arhe
i nventi gg,agila _jr]&lﬁ&%nrgjeaqii at es ri?g%obe isolated fromtheir reaction . m xtures
r ec g

by st ant higues T AL ALY PP IR AR AT GPURHET CORBUE BT ediCtio8r Sl a |

whi ch MBybybQuaIRRd haReeknhiieh:Ud 912t 8R! 118y 1 & o BBy AR 1anf385in8%ﬁﬂgér%x {jhe
30 w't h

hydr ochl ori de and "hydr obroni de salts:” and salts forne rganic
aci b sdiep:asplhormatief aacetiat govpkl @atber henzeal eroubatt catversi@ng dhumar at e
salts. .Acid addition salts_of conpounds of faornula | nmay be formed by

react i 1§ TREVIPSRIPRLET syt foflawepdiby maglembilsrhsdreg radie g swestise ererfithat i ve

t her eofg; 1 Mint i QRE R, | D : ropriate acid. . The

reacti orI1:1 manx' gﬂe]?cd;rﬁr:@gé oﬁ?af%ﬂg%% gg%?&gér% IPlrlne {%G% ?rﬁulﬁxﬁqfcet“]‘a?ﬁée At is 1
8 MAY 20%opMDc@t/ic3GHiséd shtEtitution reactions.

Where necessary, hvdroxy, amino, or other reactive groups may be protected using a
20 protecting group as described in the standard text “Protecting groups in Organic Synthesis”,
3" Edition {1999) by Greene and Wuts.

The above described reactions, unless otherwise noted, are usually conducted at a
pressure of about one to about three atmospheres, preferably at ambient pressure (about one
atmosphere). Unless otherwise stated, the above described reactions are conducted under an

25 inert atmosphere, preferably under a nitrogen atmosphere.

The compounds of the invention and intermediates may be isolated from their reaction
mixtures by standard techniques.

Acid addition salts of the compounds of formula I which may be mentioned include

salts of mineral acids, for example the hvdrochloride and hydrobromide satts: and salts formed
30 with organic acids such as formate, acelate, maleate, benzoate, tartrate, and fumarate salts.

Acid addition salts of compounds of formulz I may be formed by reacting the free base

or a salt. enantiomer or protected déerivauve thereof. with one or more equivalents of the

appropriate acid. The reaction may be carried out in a solvent or medium in which the salt is



insoluble or in a solvent in which the salt is soluble, e.g. water, 18 MAY 7004
di oxane, ePi®H6®4 t etrahydro- furan or diethyl ether, or a nigTSE®/Mb62

sol vents, which may be renoved in vacuunmrdf-by freeze drying. The reaction
may be a nmetathetical process or it may be carried out on an on exchange
resin. 5 Thelddapoundsoieénifiomiidiahk s@wiissgommc,teay,t\oﬂ@hqiarangr@@}niop@pjh% fo-
forms, all. of which are included within the scope of the invention. %e
vari ous opPit@&r GeBreRer s Bl spbgnbywhsspanatd mmotd & vaceni g by fele ¢ €
of the co usi conventional techniques, e.g. fractional

crystall i %ﬁﬁggfh%{%&ﬂ%ﬂa J E?_f:.m%“k"‘étl‘cdl PIAFEISYOTE WYY REFvmad gkt @hamiononer s
may be nmedendyer@agti on of the appropriate optically active starting

mat eri al s under reaction 10 conditions which will not cause racem zation.
Phar maceut i cal Tenpogicundnsf Brhulatlheis s pemalc &M@ ahmetd QPmE ehalgs,;Le
phar maceuti cal conposition for treating or preventing a condition or

di sorder A¥ ‘BKUARE MihEHtBSreRs @rthe imgnhionfrdyationcopian! Bdmernieof baisclated by

acet yl cholj cent ransmi ssion in a manmal, preferably a hunman,
15 conpri E%ﬂr}gmeraoﬁl @%D%%?TH%%(;E%FS Q?ﬁy}oupg§ HRING CPN VERHORI 5T aEY: Cteher eof

or a pharmeseiit taaldly:.ace eRlbPHPRC ALRRILEOL) &I fRRELVE LD ihgat i ng or
preventing such disorder or coﬁdi tion alnﬁ{aan ; r%ggr]tn%g}ﬁa%aﬁﬁ%%nﬁltcﬁ"%eéﬁ Tlnﬁgbe

accept abl 8'2gf byepction oédermpprophiacoostidall@nacHve dhas deficrand sided rdac 96
dysf ur}ﬁti on of ni q}?.t' ni.c acetylcholine receptor neurotransmssion in a
mammal', pFEFRY b YVE" AR CHEG Ts€mpeRot i ¢ di sorders or 20 intel | ect ual

i mpai r renpRLalsLARIS) QBP@'OEQ% ?_s err conditions in which activation of the
a7 nicotini icial. Exanples of such conditions, diseases
or disorders i Acfunder aspeaheitneinvenshsRAIE 10l SHALAG LHE B irbos GO Rt Qlne
deficit, attention deficit, menory | oss, At ﬂ\ti onuDef iCCI Ols-llyper%arcl%e%\%fy

Di sor der , OGRI% Y €12 SERAEEPHF shgoaderrpanikemphifierhbdl owdeipmeSsimdysfuhaisy dBody
Denenti a, :Par ki ' i seas Hunt i ngton' s di sease, Tourette's syndrone,
25 neur odr_élg@ﬁé!r: g?@glecﬁaﬁrgeorr%g@gr THTRRTTR THEY '8 4 BaPEES retleehbl # hengh.c
Synapse, jhpragng SE6HBLHAT 2QomHRK A Gornlth £ P UL AR ARGIG L0 16! uding t hat
resulting from exposure to products containi'ng nicotine, pain, or

ul cer at i vRhag@heaulisall Farceptableahbvierneintifonad insesitde [osaga s adi aksuer &d
f

(=]

will, of course, vary vvitg the conmpound enpl oyed, the node o
|

adni ni st rat’ BIPTANg AiaeT p UTHERIUQES ipFEdtabioddisst 07 ¢80 general ,
satisfactory rﬁ%%ﬁﬁi,oﬂ;o‘? 3%‘8?%%99 nedh Eggfﬁﬁcqgﬁio?%%{igfc af%g&lé nyentionare

adni ni stered at a dail osage “of from ab 0. P R kg
of ani ma]nepodsansmedsgitip aphahenaprafegibenhimaslinyded, des8s disdBed ot i Mes a

day o,;oi anUSt ai ned rel ease form For S ) §

2 ellectual smpairment disorders or diseases or conditions in which activation of the 7
nicotinic receptor is beneficial. Examplc; of such conditions, diseases or disorders include
Alzheimer’s disease, learning deficit, cognition deficit, attention deficit, memory loss,
Attenuon Deficit Hyperactivity Disorder, anxiety, schizophrenia, mania or manic depression,
Lewy Body Dementia, Parkinson's disease, Huntington's disease, Tourene's syndrome,

25 neurodegenerative disorders in which there is loss of cholinergic synapse, jetlag, cessation of
smoking. nicoting addiction inciuding that resulting from exposure to products containing
nicotine, pain, or ulcerative colitis.

For the above-mentioned uses the dosage administered will. of course. vary with the
compound emptoyed, the mode of administration and the treatment desired. However, in

30  general, satisfactory results are obtained when the compounds of the invention are

administered at a daily dosage of from about 0.1 mg 1o about 20 mg per kg of animal body

weight, preferably given in divided doses 1 to 4 umes a day or in sustained release form. For



1 8 MAY 200. WO 01/36417 _ PCT/ SE00/ 02262 -17 man, the total daily dpsrYiiH!
in the rapge@fskFrom5 ms to 1.400 ng, nore preferably fromchdigeig. 100 '
ng, and unit dosage forns suitable forjigral adm nistration conprise from?2
ng to 1.400 ng of the conpound admi xed with a solid or liquid

pharmaceutical carrier or .diluent. _The conpo g of formula 1, or an
enant i ol ‘f’hé‘?lélo(#,”-\é{?ée BHR M HECBE PIAPTy ’@gé‘bgg @&H@Oé‘épfeéerﬂhlérfé‘ﬁ?, may be
used onyd Reik 1@, Ornh dnk kes fer g of QP! | i, Gl-pal e tyops for
enteral or “plar ent éT éll]n aglrgi nf St rf%hosnﬁgﬁggg{ %?andrtmg@éﬁbﬁr?f%@%%eggé@t“ @F t he
i nvent i on, 40herefits: propiudeddami pliarame eultd calhqGORRAHdck Aol BghBdbMGlvent
preferably [ ess than 80% and nore preferably |ess than 50% by wei ght of a
conpound of #RARCPAPRHIS @hfermudidhriox e ereniwimehthgredf nendtphphancrasealty cal |y
acceptabl e diluent .or carrier. 10 Exanples of diluents and.carriers are: --
f or fa_b R ]lﬁc?“llgsr[ SR AY %%é,?"?ﬁ%i%ﬁ? oF g) e fgf’éﬁt FRPTARTYE MG @ hpsul es:
tartarigeashloR ol BREAFEF paren AN 2dRInGGLAR CASRLHEL P03 Fu iR G&p c?&@ﬂppl S

gl ycerin, vegetable oils; for suppositories: natural or ardenéd oils or
waxes. ihberiRer ehersisglrsodat ophdedcauipnbagssosiion ihdladipe epaeablyoRsOhas8ch a
pharmaceutical conposition, which conprises mxing the ingredients.

Uti | it y*"OTBOESHRIErI 0N leehidan AQ@ny whishsoh heormmngfol shciompuiandn adudxiieng t o
the i nvent ':19ri]ﬂerﬁﬂnan%??e%'cﬁgye%cfteQgélg%hg%{zcogﬁghar maceuti cal ly acceptabl e salt

thereof’ i n the manuf act ur WEfor the treatment or

prophyl axi s pfaApes of difkashebew®ntioned di seases or conditions: and a
nmet hod of treatnent or prophylaxis of one of the above nentioned di seases

or condi fdrergetswhi drngeompstss. b blst sedntgecad: tfbecppdat: itgadrcaced bect i ve
amount of a conpound according to the invention, or an enantiomer thereof
or a pHé?[%eceuti cally acceptable salt thereof, to a patient. 25 Conpounds

to be U—Sﬁ)‘#,iﬂg&gﬁl@isBQJtirDHs:tw erj 5‘]\’58%!5%&?& 9&9% (%]s?f r%hﬁ (Sgitgi’igs: na ur:lll.
acetyl choline receptors. iflenot Betnglimte y Réo , 1t 1s believed
t hat aaomasteneobilt hewaged. NAChR (nicotinic acetyl choline receptor) subtype
shoul d be useful in the treatnment or prophylaxis of psychotic disorders
andq nt el | ectiar 15 #igfapionislee adirewssur she pparhsveobwehatragesacesienl conpounds
Wi e a0of i h W Al A QAR SRS 1 IReiBlienl AR Subtype. Therefore,

Utility

One aspect of the 1nvention is the use of a compound according to the invention, an
enanuomer thereof or a2 pharmaceutically acceptable salt thereof, in the manufacture of a
20 medicament for the treatment or prophylaxis of one of the below mentioned discases or

condiuons. and a method of treatment or prophylaxis of one of the above mentioned diseases

or conduions, which compnses adminisienng a therapeutcally effective amount of a

compound according to the invention, or an enanuomer thereof or a pharmaceutically

acceptable salt thereof, to a patient.

1J
Lh

Compounds 10 be used according to the invention are agonists of nicotinic
acetylcholine receptors. While not being limited by theory, it is believed that agonists of the
¢7 nAChR (nicotinic acetylcholine receptor) subtype should be useful in the treatment or
prophylaxis of psvchotic disorders and intetlectual impairment disorders, and have advantages
over compounds which are or are also agonists of the ¢y nAChR subtype. Therefore,

30 compounds which are selective for the &3 nAChR subtvpe are preferred. The use of
caompounds of the invention is indicated as pharmacemicals, in paruicular in the treatment or

prophylaxis of psvchotic disorders and intellectual impaimment disorders. Examples of



30 conpounds which are selective for the a7 nAChR subtype are prefertBMAY 7004
The use ofWOddHpHidnds of the invention is indicated as phar ngegytdomads, i n
particular in the treatnent or prophylakis of psychotic disorders and
intell ectual inpairment disorders. Exanples of Wa 01/364t7 18 MAY 2004
PCT/ SE00H02262c psyedto! ine | dc SOFISHIS m%lﬂ% nia, mania or. manic
depression;, and anxiety. Exarrp] g@ "o |n]telofect uacf%wé%mgl r‘?’{b%nafnqulé&\d‘&pém

i ncl ude A Fhadiosir! sﬂmlsease:l,lsct@awlrﬁm Aen@npiera dlseh@a[_gwnggdé@f]j)&ﬁgm
cognitio menory | oss, and Attention Deficit

P defl ‘éfft attention_deficit,
Hyper act [ 49hJBET UPRESCHPOGRIEN &l iciheeinove sk omdraye ralos ddfie us ef ul

as anal i r t nt of i ncluding chronic pain) and in
t he tregtﬁ% %’?C%\E‘[élrjg)%ﬁdeﬁa@?es FPouBgs Eﬁ#&d i g@ggséso Wfﬁgﬁéﬂglgefmssease

Tour ef t efhe (BB paRNEhdyF Od I h-there is

| oss of chol i nerqgi cpsygapses Tﬁgﬁg?n@ungsm grr{:attﬂ'f/lp . % pﬁ%mﬁ% ated for
the t rea?fm]éﬁtso@rs dricophytumkngtoofs distkadovtare’ Usdidind, Qd@%h%d&%e?ﬁ%@at Ion
of sm)k(hl 0G:g.2 d for the trea;torrrrent or prophyl axis of nicotine addiction
(i ncl udi NG SR et ‘thicFFg’Si‘e)SS SRPIEEEHS Sy Rapses. arhedgmpgumbnnay Rirthgr be

ni cotin Lt i s accor to the |nvent|on
are use?ﬁd:cla%dt@%@u'e?%égﬁﬁgﬁl 9%“5 (ﬁn‘%)[g g OTGF= it & P%f B\e easpitane!

Phar nac cinogjying, Tind fphane meavhagios E}Opaﬁak}él drhiQfiink Q@dl@QB‘?gHQQ@anlhgh&uAsn g

invegil may be neasured in the tests set out

for affi ﬁwwa@w ‘%W@ﬁ%léemlym@ﬂmsmmﬂungar otoxin (BTX) binding to rat

hi nppocarrpal Rat hi i were honpgenized in 20 vol unes of
col d honpgeni z {TBE(‘?B uerFg ﬂ({ﬁ@%% eaﬁf?fétriqiﬁéh%lfﬂve@tﬂvsétrﬁﬂig@'ntsﬂlbm\/p

Er i s( hy draxyieRiilpam nanPbhaRe, o0 el 2 11 Nadl 120; KO 5 pH 20 7. 4).
The honpbgenate was centrifuged for 5 mnutes at 1000 g, the supernatant was
saved ari’gz_um@_bmm et re extract ed The pool ed supernatants were
centrifuged fﬂé’%f m nyt es at 120008‘ washed, and resuspended in HE
Menbranes ( 30-80PFAGFCURHE i A5H b PRI WOMROHMY A2BY jraenBRXna g brgamkurBGA
(bovisne (sefedinsad AUPey- test drug, and either 2 M CaCl 2, or 0.5 nM EGTA
(ethyl ene glycol -bis((3-am noethylether)J for 2 hours at 21 C, and then
filteredeand -26sswadhedifvhitd oms, PYEhRWNAN gl ass fibre filters (thickness
C) using a Brandel cell harvester. _
125 [-a-Bungaroioxin (BTX) bindine to rat hippocampal membranes. Rat hippocampi were

homogenized in 20 volumes of cold homogenization buffer (HB: concentrations of
constituents {mM): tristhydroxymethyhaminomethane 30; MgCl, 1: NaCl 120; KCI 5: pH
20 7.4). The homogenate was centrifuged for 3 minu.les at 1000 g, the supernatant was saved and
the pellet rezextracied. The pooled supernatants were centnifuged for 20 minutes at 12000 g,
washed, and resuspended in HB. Membranes (3080 pg) were incubated with 5 nM [123]]a-
BTX., I mg/mlL BSA (bovine serum albumin), test drug, and either 2 mM CaCl, or 0.5 mM
EGTA [ethylene g!ycol—bis(B-amjnoethylethgr)] for 2 hours at 21 °C, and then filiered and
25  washed 4 umes over Whatrnan glass fibre filiers (thickness C) using a Brandel cell harvester.
Pretreating the filters for 3 hours with 1% (BSA/0.01% PEI (polyethyleneimine) in water was
critical for low filter blanks (0.07% of total counts per munute). Nonspecific binding was
described by 100 uM (=)-nicotine, and specific binding was typically 75%.
Test B - Assav for affinity to the oy nAChR subtvpe

30 [3Hi-(2)-njcotine bindine. Using a procedure modified from Martino-Barrows and Kellar

(Mol Pharm (1987) 31:169-174), rat brain {(coniex and hippocampus) was homogenized as in

the [1251]a-BTX binding assay, centifuged for 20 minutes at 12,000 x o. washed twice. and



Pretreating the filters for 3 hours with 1% (BSA/ 0. 01% PEI 18 MAY 200¢
(pol yet hviven@igaine) in water was critical for low filter bhanksoh8r®7% of
total counts per mnute). Nonspecific bindithg was described by 100 tM
(--)-nicotine, and specific binding was typically 75% Test B - Assay for
affinity tenhdhes@pne RAGNR sk A0vdr i lat =00 ' i.ndi ng. ing a
procedure nodifi cd from N%t?%gﬁé%r ]rdg\llejsﬁadago%{gp} lﬁ?&dr?@bﬁp@ﬂ%r !E(r@@%ms at
31: 169- 174)°Cr at mbraies ({rpos:tiex 1 cand. shh Pposanius)cwas Tho ARgeRized as, he
[ 1251] a- BTX bi ndi ng assa@a, centrifuged for 20 m ﬁﬁ‘f’e@g?g?g?é(gg“%%ag@ﬁ%&
twice. anddiug VA 2P0 neWD i1"862 HIMACKZISED0/508RBRGT 1 ok henuf fsuspendeskni n
KB cont ai ni ng 100 ~pM dhsoprop\J fl uorophosphate. After 20 mnutes at 4C,
menbr anes  (Agpmdoxicral ity gBso previgrees (iniclseat €1 (pvetrhatdd TV 1 hour with 0.5% PEI)
[3H]-(-5-ni coti ne, é‘ st. .drug, 1 pMatropine, and either 2 mM CaCl2 or 0.5
mV EGTA”f oFS'B2 ASHAN SR call garvaiiar Mpsspecifiq biagiag vowatesanhed e 061184 s afbintired, and
filters (thicknes r.et.r for 1 hour with 0.5% PEI) 5 using a

Br ande] ceﬁ&ﬁf@zg%‘@&g@é@cs I“c bi ndi ng was described by 100 pM

car bachol , Baiding JpeL hhdiesiDiNATEIs Wasnd ¥Pi cal |y 84% Binding data analysis
for Tests A and B 1 C50 values and pseudo Hill coefficients (nH) were

cal cul at ed usi niCschenlesrandipserto HauroeEidients (mg vesrogslataAdLEInE thOpbeaRe A
Munson P J and Rodbard D (1977) Am J. 10 Physiol, 235:E97-El02).

Sat ur at i onc¥ie b aeesr ALEFT (Delwmed St esonRiEbnd Rsdigd The 9AdNA M, i near

} I Leat herb R J. (1987)), yieldi KD
values 07 PR SO S TEEn S55E5 HORTR D TRE Rodehi ke enon-
i q . ke . . g _
brisof 1 eanat N ffoetd FRZETFPER (ol Ao, B0 S0 ot

f =1 r 1515, S-Yhi :] A d 1§ V%S
of n=1 wasj ¥sefdWenguas: e 1si5, ane, Qnd(yagjg ffw i ﬁfi W%IECW%B '}]d_bwléxF%

Sanpl es were assayed in triplicate an ypl C Varuéd

det er mi nedwbgi d3gmfiedAsiTORHE o6 G @:%%%@F&@ﬁ%oﬁ he conpounds of the
es

i nvention are conpounds with binding~ affini (K;) of less than 10 pMin

ei ther Test A or Test B, indi &qtfiag,i(@(itday)/p(g)expegted to have useful
therapeutic activity. 20 The use of conpounds of the invention have the
advant &e what zthtye ofey- 1bead @88 wirexier nye. STIIde wiidd GarioNSs uR8 WIRRGEE 5.
acting, have a broader range of activity, be nore potent, produce fewer

si de ef f ect@pples eermaseaedsh Lijplabheambdadrotyhave 10hal, wsakuwerpBae ARGed 0ghe sl

or more drug concentrations. The compounds of the invention are compounds with binding
affinities (K;) of less than 10 uM in either Test A or Test B, indicating that they are expected
to have useful therapeutic activity, _

20 The use of compounds of the invention have the advantage that they may be less toxic,
be more efficacious, be longer acting, have a broader range of activity, be more potent,
produce fewer side effects, are more easily absorbed or have other useful pharmacological
properties.

General Experimental Procedures

I~
(W}

Commercial reagents were used without further purification. Mass spectra were
recorded using either a Hewlett Packard 5988A or a MicroMass Quattro-1 Mass Spectrometer
and are reported as m/z for the parent molecular ion. Room temperature refers to 20-25 °C.
Examples

The following examples are preferred non-limiting examples embodying preferred

30 aspects of the invention.



propertie General Experinental Procedures 25 Commercial reagents \A)epym {00k
used wi t haU? ¥ her purification. Mass spectra were recor d€d/SE8¥/#G6Ri t her
a Hew ett Packard 5988A or a McroMass Quéftro-1 Mass Spectroneter and are
reported as m 2 for the parent nol ecular ion. Roomtenperature refers to
20-25 C. lxa m_i ds The follow ng exanples are preferred non-limting

exanpl es e 30 asects of the invention. 1 8 MAY 2004 WO
01/ 36417 PEHYSEOBZY ingly B3

Az3hi cvcl 012221gp¢t, 3 ; wl e

(R) - 1- Azabi cycljrgf ’? ‘!‘C j’ %ﬁ%ﬁn 'HEMP%)@HFHPP%U(? 260-6398Blavoped f-and
E- 3- phenvhgto ehdic a&d 2 I re. conbi n I n anhydr ous
A, A5 di ﬁet hyilﬁ)‘%@r nani de%g?ﬁ@rgég rﬂﬁ%@&véﬁg?%g‘éﬁat %Clgﬁjﬁ%‘fsé Mhe resul ti ng
m xt ur & wasnebylrfcvmhmml(m mﬂﬂiUﬁ@:rhthﬁ’iHanxmb%Qt The£QLRinTARAKALAL {2y 8

g, 0.0378 mml es). O benzou- |azoI-I-yI- N, N, N , N -tetranet hyl uroni um

tetraf | uordHerdE@L(11hydrogyd COZ@HBZ%FTE@PhﬁdeleNpN-U @i0358 pricpy)i @bEYA A Ae 1 -y]-

(26.4 rnL S sti i ent terrperaturefor
6 h and then p?‘[aceg:l i r%h%_n 0rmeue a@@@%%ﬁ.{ﬁmé @éﬁ%ﬂoﬁﬁ ) desNdbncent r at ed
in 10 vacaps 1aBy1eshdns 4@ ) Lakenidd | L .and washed
wth aqueous@gtf)bcil um} ah drgm de 21 M 36(83 rn %B‘] Qt%agi:”%éf%Vé? s

extract edicﬂvneléléumjﬁoeﬁ\m Ik b pleaddoinm fadedet mmlengme@ol@mr\sas%ﬁé‘en%i@a' jped,
dried él\/g gnd concentrated in vacua. The conpound was then purified
on a f Hacéliolaln AN ESIdue MAshARAN LR IaCB@@fWﬁé%&ﬁ@D/ﬁoﬁhk@slmdownhnhwﬁmnmsmmnm

hyd d T d t d f |

Dndl o hy MerBAET! 0 SO0 AN EARERAE L OR: 3 RSBl %ﬁfeew{s%i@?é’ 5&%'3?@%@

257 ( MH+) 0r°a!EKaﬂﬂﬁreﬁrc(c@dblﬁecﬂdﬁé@w@g@'m agd gm%egﬁgteg mn v ﬁ'h !) rda
escr I

enam de Prepared as free base by a méthod anal ogous to th
Exanpl e 1wf§ban qaspfle@azafmsbyma [c2l &) 2ho ot t-i‘ﬁa ybem metrﬁhdﬁmﬂﬂ&%mrﬁﬂirﬁl%oﬁﬁ%

E- 3- phen openoi c.acid; M5 (ES+) 20 257 (Mrr
P yh)parrmpge oradlent "Hm: hydrochlonde salt was prepar c?from 1sopropanol and ethyl acetate,

15 giving 9.5 g of slightly off-white powder; MS (ES*) 257 (MH").
Example 2

20 257 (MH).
Example 3

25 (ES")257 (MH").

Example 4
(R)-N-(1-Azabicveclo]2.2.2oct-3-yI)3- phenvlpropvnarmide)

Prepared as a free base by a method analogous to that described in Example ] from

30 255 (MH*).



Exampl e 3 (RS)- N-( 1 -Azabicvclo 2.22 act-3-vl E-3- henvl ro enam deTSM\Y 2004

Pr epar ed @&i[} ase by a nethod anal ogous to that descri bg Eoo%

from (RS) "2ab cycl o[ 2 2.2]oct-3-ylam_ne dihydrochl ori de"akg

E- 3- pheny| propen0|c acid; M5 25 (ES') 257 (MKFi'). Exanple 4 (R)-N-( |

Azabi cvcl o[ 2. 2. 21oct - 3- yfI (3 phenvl propvnani de) Prepared as a free base by

a net hod E.EHLD.@QZJS to that described in Exanple 1 from (R)-1-azabicvclo[2?

'ﬂe d| h ,prl de and 3-phenyl propvnoic acid; M5 (ES') 30

255 ( MH+)=2H48MR NS08 ) BB NPT BEDNORSN? - 2X. Exanple S

LS}- N- (1- Azahi I vl h nvI ro vn ared as a free
EPLRUE SRS B WA phen ey e | Ffrom

base by a neth anal ogous to

5). 1- L 2 dr hI d d 3-
o d: B LS SR R TR R R AR i Do o TEY U
E- 3--mtr7@glmm’r)pr openarni del Prepared as a free base by a rret hod

anal ogous to that described in Exanple 1 from (R)-1-azabicyclo[2
2. 2] oct - ?Eggi@g eree di hydrochi ori de and E- 3- (2- ni trophenyl )propen0| c acid;

gl \hropendsise by a net hod

(E-3-(2-n fopl
rom (S)-1-azabicyclo[2

anal ogous to tlprg

st
2.2] oct-3-yl ani n%f“a ﬁy(rjro ﬁfl%nqyd%mﬁ %E‘”Q]O(f?”%‘iot‘f‘i‘iﬁﬁécﬁwyﬁ? ﬁéfﬁéﬁcd faend 15
as a sol i) 1MBakiERd| @ZLOQW@)MWE%?@J&O c%@c NalF3 '%;%Qroc e%g%ggeémbcya%d

oct-3-vl) (E-3-(2-nitrophenvl’) prop repared as a

met hod) anaf ggeus3ozgMingt descri bed in Exanpl e 1 from

(RS) - 1- azabi cycl o[ 12. 2j oct - 3-yl am ne di hvdr ochi ori de and

E- 3-(2-niE¥@@MEﬁyl )propenoi c acid 20 as a solid; M5 (ES+) 302 (MM).

15 as asolid; MS (ES") 302 (MH").
Examgle 8

Prepared as a free base by a method analogous to that described in Example | from
{RS)-1-azabicyclo[2.2.2]oct-3-ylamine dihvdrochloride and E-3-(2-mrophenyl)propencic acid
20 asasolid; MS (ES™) 302 (MH"). |
Examp_le 9.

{RS)-N-(1-Azabicyclo[2.2.2]oct-3-y1)[ E-3-( 2-nitrophenyl}propenamide] (0.42 g, 0.014
moles) prepared was suspended in acetone (4.2 mL) and ammonium chloride (0.15 g, 0.028
25  moles) in water (2.1 mL) was added. The clear solution was brought to reflux using an oil
bath, and then removed from heating while zinc dust (0.42 g, 0.063 moles) was added. The
reaction was held at reflux for one hour. at which point the conversion was complete by thin
layer chromatography. The suspension was diluted with chloroform and saturated sodium
bicarbonate, and decanted from the solid zinc. The layers were separated and the agueous
30 layer was extracted twice more with chloroform. The combined layers were dried (MgSOy)

and evaporated. The maleate salt was prepared in isopropanol. The solvent was decanted and



Exanmple 9 RS -N-(1-Azabicvclo 2? 2 oct-3-vl E-3- 2-amino hen 1) ro é&hdmiydal:
(RS) - N- (1- R o[ 2. 2. 2] oct - 3-yI ) [ E 3- (2-ni trophenyl ) pr opeqaused®]226:0. 42
g, 0.014 noles) prepared was suspended i3 -acetone (4.2 mL) and ammoni um
chloride (0J5 g, 0.028 25 noles) in water (2.1 m.) was added. The cl ear
sol ution wasorbn gt @eneddlidiy sstamgfcand Qilh mBAtfol Jﬁ@%r‘?ﬂfb@ﬂ 18 @f{@\{ﬁgaﬁjcom
heating while zinc dust (0.42 g, 0.063 noles) was ad The “reaction was
hel d at r&fangk st MdEROWT2 @HWhi ch point the conversion was conplete by
thin Iay%r. chr oEt ogr aphy. The suspension was diluted with chl orof orm and
sat ur at ed bi carbonate, and decanted fromthe solid zinc. The |ayers

were sepafptgdandpiNeieue NS X cted twice nore with
chl or of or M —The Conbr Ned 3 —dred OF PR apor at ed.  The

mal eat & sal t m&ppreenw;ememmdlmwo@@@mhm dEEt%&@':H%“E i S fighanLedand 1 8
MAY 2' Ol WD 01!36417 PCf/SE00102262 - 7?7 the orange deliquescént sol id
“was transfEbiedlal-2R e thanld- 3 dhdistptieppgdopoagiive: M (HW’?OUGIIBQ‘F gl ass:
M5 (ES+) ﬁ fm 2 Exanmple 10 (R 1 _N-(1-Azabicvclo(?_?.?loct-3-vl}(~ ;-~
~_an~i nop penam de] 5 Prepared by a nmethod anal ogous to that

- descri bed i wExambe 9o} O
azabi cycl o[ - oCT - (ES+) 272

= .
(M) . Exanpl BrogaregRsaMrde(bake 7 abhaNsd gw;lﬂ?oo%u?k@%féesm&daw ample 1 from
p- met hoxyphenvl ) propenam del Prepared as a free base a rret}] cPana ogous
to tha? d&%’clr%@wp Eﬂa&@ﬂté flafmimengi hidro¢iRprde mmge@aha[ha?v@ieagnprapwoadn ne
di hvdrochl ori de and Z 1\32 met hoxyphenyl ) propenoic acid; M5 (ES+) 287
(M—I+) Ex%Fr‘r?)lI‘éS)@S(m?(( Hazabi cvel of 2. 2 21 oct - 3-v1

-N-rnet hE :Lm I?,_phenvl pronenam de) -
(RS) N (1= ]o[2.2. 2] oct-3-yl)(E-3-pheny] propenani de) (0.15g. 0.059
mol es) 1R (suspsineae2in pehydnoNshdEhir@ydnafHEap. Aadar, ni trogen
at mosphere. The reaction mxture was cooled Wth an Ice path while
conmer ci a] 1. GVIYdY-héizebicydhld?. 8foar-ary | X Bipprex y(BoERanide) yas 5 add @do arpwi se
by sy&jn The %#égpensw(sﬂ di ssol ved i medi ately and the solution was
stirr&d ab *DoUEPHEd ShanhEeus b ydasferangmdias ea¢eatmosphegechiehieactisy middirag

was cooled wiih an ice bath while commercial 1.0M borane/tetrahydrofuran complex

(0.59 mL) was added dropwise by syringe. The suspension dissolved immediately and the
solution was stirred at 0 °C for one hour. The reaction was carefully guenched by adding
water (2 mL) with cooling. The reaction was then diluted with brine and methylene chlonde.
20 The layers were separated and the aqueous layer was extracied twice more with methylene
chlonde. The combined organic layers were dried (MgSO,) and evaporated in vacuo. Sodium
hydnde (28 mg, 0.00071 molés) was suspended in anhydrous N, N-dimethylformamide (2 mL)
under nitrogen. The crude borane complex was dissolved in N, N-dimethylformamide (1 mL)
and added dropwise. The reaction was stirred at room temperature for 30 minutes and then the
25 methyliodide (55 pL., 0.000885 moles) was added by syringe. After stimng 2%z h the reaction
was cooled with an ice bath and quenched with water (1 mL). The suspension was dijuted
with saturated sodium bicarbonate and ethyl acetate and the lavers were separated. The
aqueous layer was extracted twice more and the organic layers were combined, dried
(MgS0Q.,), and concentrated in vacuo. The crude complex was dissolved in acetone (1.6 mL)
30 and water (0.27 mL) was added. The reaction was cooled with an ice bath and aqueous
hydrogen bromide (0.27 mL) was added dropwise. The reaction was stirred at 0°C. Additional

hydrogen bromide (0.27 mL) was added after 5 h but no further change was detected by thin



water (2 mL) with cooling. The reaction was then diluted with brine angmay 700
nmet hyl ene‘wb%‘sidp?e. 20 The | ayers were separated and the aq}l)Jeous Iq}/qr was
extracted twce nore with nmethylene chl or,j‘de. The conbi ned %T@%\WOC Q*ayers
were dried (MJSOX4) and evaporated in vacutr “Sodi um hydride (28 ng, 0.00071
nol es) was suspended i n anhydrous NN-di met hyi formam de (2 nl) under

ni trogen. e dvemeiopopanel teonploax weas: i s ot vad:oiand Nh Nedivet byd etismani de
(1 rnL) and addle.dddﬁogw%sg. Q%h_ﬁr&reacti on was stirred at roomtenperature
for 30 mi nUFGENARPIIHER Of 2B [t HYAe PadiTder (st vith 01he0088S thel @byr. \iEso
added by L fit (FA A the reaction was cooled with an

i ce bath Zfﬁ*&‘-"%ﬂfﬁéﬁgﬁﬁ s ]%A{g?“(%%é%ﬁ%qa é"deﬁes‘?p‘?é’ﬁm?ﬁe %Ef’d‘i*‘l"ﬂ}w Wi t h
sat ur at ed codith Theoambonriat ef wedoetMKlasacabadeiand,d, h@]e;@gg{vsse%fsgﬁd was
separated. The aqueous |ayer was extracted twi ce nore dnd the organic

| ayer s er&nsEmsidnsme raethab! afd804as mmbvedirc emiwanddhisad watiiovo Jhgoss Mde
conpl ex wa

di ssol v in acetone (1.6 nl) 30 and water (0.27 nlL) was added.
The reactiei]ﬁerv\gée?%%g(?éﬁgv\%@ %ée(r‘@éﬁ)h and aqueous hydrogen bronide
(0.27 n) %@ggqgaqaqgw se. The reaction was stirred at 0C. Additional
hydr ogen brom ) ) was added after h but no further change was
detected HY)-MAilnATatBcWIY2 21 dor- AN QLD 36 drvic Rk SERP/ 10226 & anade )| ayer

chromat ography._ The acetone was renoved in vacuo and chased w'th one
portion of netfiapyEd andee baseebph nethahialogdhetaahadie sovits dtin iBxamgpleed frbhT &0-

w th ethanol_and R.ether. Two _phases resulted. and the | ower was
separ altd;dqé?]zd' ﬁ%#?z%' ?'Cfcﬁ%%fugmétqﬁ)g‘fd?o%i‘?’lq’f ARAdrangd AKD BayC PP@PPRETE nder of

the sol verbrbba§tiE QERY §¥le bMskAGHRrs T8 K | 59l WRs 5t A0St e Led
usi ng net hanol §fimd this was renn\ysed&?ngvgégg}ég[an %ﬁgégggw%ﬁﬁ PRI PERe

i ether.a (-sbueteRarb¥c MardfEShm(chidiYiiydrox ReadREi SR (N1
- Azabi cvc] 02. 2. 2) oct - 3- v( E- 2- phenvlcYcl opr op?r%eb- 1 ‘?@ég’ ngr(]?ge?)ﬁl)'—l’r(epa ed
as free de anal ogous to that described in Exanple 1 from
(S)- 10 1- i 2 Ia,r)n' ne di hydrochl ori de and

trans- 2- phefy L mti-g iL:

i s coul d be
separ gised by chigiml ﬁéHWaSQﬂb Q

W o e T en i —

VA .

r et hanol / chl or of or M ammoni um fg‘lrl yf?%g%g‘%gdlg%n ;th%g%gcr??é (”I‘:'Eifmﬁlfll ?Rﬁq (f?}
Exanpl es 15zabidydl6[1.}.2Ne(-1-yhmraibe @Msldeochioride and trans-2-phenylcyclopropane-1-
2.2.2loct-3-yl) (E-2-phenv] evcl opropane- | -carboxam de) 1{-3 P? epared as free
bases by &Rt 2aidal bydiasicteamerratoutibbesapbrated by dhxemplographyf oomilicRee! using

a 10-30% methanol/chloroform/ammonium hydroxide gradient; both MS (ES™) 271 (MH").

Example 17

(ES™) 275 (MH™).
Example 18
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yD(E-3-(2-aminophenyl)propenamide) (0.16 g, 0.00059 moles) was added and the reaction
was stirred for three days at room temperature. The solution wés poured into saturated sodium

30  carbonate and more solid carbonate was added until the solution was basic. The agueous layer
was extracted four times with chloroform. The organic extracts were combined, dned

(MgS0.), and concentrated i vacuo. The product was transferred using chloroform and this



1-azabicyclo[ 2.2 2] oct-3-yl am ne di hydrochl ori de and 18 MAY 7004

trans- 2- phemyicyalopr opane- | - carboxylic acid. The di astereoit;rce.lt@E&%%(d be
separated by chromatography on silica gel _yging a 10-30% .
met hanol / chl or of or m anmoni um hydr oxi de gr adient; both MS (ES+) 271 (N -f7).

Exanple 17 £ 2 act-3-vl Z-? fluoro-3- henvl ro
enam de Pr epgsrggpg%séﬁ gads:gqh?wg pﬂ’éfc’r‘i‘(s)dtF s dgsushiesotifatasdesdri frech i n

Exanpl e 1 fieopefaR)re xﬂ;tkaﬁlablvgygjnq[og,% g)mhydrochl oride and
Z- 2-f 1 uor o- 3- phenyl propenoi ¢ aci d; Y %h?%slﬁsgggwm I%xarrpl e 18 25

(R -N( 1 Invoappledd of 2. 2. 2) act - 3 y111E- 3- ( ?-f or mam dophenvl } pr ot ~enar ni del
Form c aC|d (‘VP 2.9 m) and acetl c anhydride (1.0 rnL) were conbi ned
under an i : Ocled i3ni@-mi robh e viet ghe @ gl ) bat h.

(R - N—(15-Azab| C gl - 3- (2-am nophenyl ) propenar ni de) (0. 16
g, 0.00059 nol ew)%@/agd %s ﬁé %ﬁ?ﬁjyt%’@e&@Q@PFIBﬁous\Aﬁéh%@Fw@ddﬁrDExmrhplea ey Rat
room t enperlaizabieyclbiB2 bt QR Hge) urated sodjum30

carbonate and nore soli ?jﬂ'car oﬁ\a%zdlaigdsjrga Fadr G[S %‘?H@"QB}P%‘@“DBWPW&@C Beigi 815

The aqueou$ESa3eR (MIdY. extracted four times with chloroform The organic

extracts w§re conbi ned, dried (MgSO4), and concentrated in VQCUo. The
product wasX rred using chloroformand this WO 41/36417 24 18 MAY

2004~ PCT/ s tr| pped and chased with two portl ons of ether.
The white D e ‘ £1G gcuum g| VI ng 64

ng; MS10ES+) 30©rﬁ(p|y}/g icvelo 2.2.2 oct-
E-3-(4-nitro henvi prdob%am %'% Pep%l e%‘aa@?gé@%a@efvﬂl %Zﬁht?b?hbkﬂ? 2Joct-3-
anal ogous YolA-Bd#- milecs;d'rdnble)plrdpenﬂxaapl]\.qg tESM o ( :

1-azabi cycl.o] 27, ?] oct - 3-yl am ne di hydrochl ori de and

E- 3- (4- ni tk—é&h"@%propenmc acid; Ms (ES+) 302 (MHO. Exanple 20 R
-N-(1-Azab |1 E 4- am no hen\%l r]o enam de 10 Prepared

(REN-(1- -Azabicyclo[2.2.2]oct-3-y1)(Z-3- methyl- -3-phenvipropenamide)

(A) 2—3-Melhv]-3-phenvlpropvnoic acid

Copper(l) iodide (1.1 g, 0.006 moles) was suspended in anhydrous ether (20 ml.) and
20 the resulting suspension was kept below -10 °C and stirred protected from light whiler
commercial 1.0M mctﬁ;l lithiumn solution (6 mL.) was élow]y_added dropwise. The white
suspension was stirred at -10 °C for 30 munutes while the solid dissolved. 3-Phenylpropynoic
acid (0.44 ¢, 0.003 moles) was added in three portions at -60 °C. The reaction mixiure was
then stirred at -10 °C for 90 min and was then poured into ditute agueous hydrochloric acid.
25 Chloroform was added and the resulting emuision was filtered through diatomaceous earth,
and the phases were then separated. The aqueous layer was extracted three more times with
chloroform. The organic layers were combined, dried (MgSO,), and concentrated. The crude

product was dried under high vacuum and used without further purification.

30 Prepared as a free base by a procedure analogous to that described in Example 1 tfrom
(R)-I-azabicyclof2.2.2)oct-3-ylamine dihydrochloride and Z-3-methyl-3-phenylpropenoic
acid; MS (ES™) 271 (MH™).



yl')[ E-3-(4-nitrophenyl) propenam de]; M (ES+) 272 (M#H). Exarrpl e 21 Re+My 7004
1- Azabi Cvﬁjoom%ﬁ%? act-3-vl E-3- 4- formarnl do henvll ra enanj, %gar ed as
free base by a method anal ogous to that described in Exanpl 44t 15
(R) - N-( I-azab| cyc] o[ 2. 2. 2] oct - 3-yl ) (E- 3¢ (4 am nophenyl )propenam de); M
(ES') 300 (MN. _Exanple 22 R|-N- 1-Azabicyclo [2.2.2] Cct-3- |

Z- 3- net hyﬁ_ﬁﬁ-’lﬂﬁ:hé}]yl propenam sge A Z-3- Met hvl - 3- phenyl propvnoic acid
copper (1) ot bt g0 302,00 1), AR BB e N3 oy (2O
pr ot ect ed frornsbdj,gh{mm| ®] ¢ ly L thyl I 5] )
was sl owy added dropw s{a "T‘(r:](gg@vxﬁ]'?]'8%5)5uggtgéndsz?oﬂy‘vx%gbﬂ%wgﬂeég rH&hQrg) %F@
30 mi nut egirvid 4t @°C e dgaiiirozcahi ssfodnehin IRPAG Oy hpibapy RO2 €. 2@eiddyl([&- 3449,

0. 003 pol es) was added in three portions at -60 C. The reaction m xture was

then stir?adopbenyipraperypidsd(Gihe a@}@ob@@‘qshéwﬂﬁkﬁaﬁ@d*’ﬁsrﬂdde@fq]l@b’@dé)crueous

hydr ochl o or gf the resultin nmul si on was
1 o o R s &R b AR TaRS. A5 R Bub R e Tk o o
The aqueoiggmpkayae o%ﬁn@%ﬂl%%@&dnh[@ﬁéﬂ@%t%b@%r%ﬂﬂen%&ﬁ9 Oéd?%})dnﬁge
organic Iayers were conbi ned, dried (MySQ4), and concentr at ed e crude
product wési{dg, |0eQD1$rrdelts)hwgsmdda«tundnl*arsd]umsechmﬁehn@dmﬁurrkﬂﬁ feWh.fTieat i on.
. (RoN-(1- Azabicvclo 2.2, 2 oct-3-vl Z-3-nethv]-3- henv] ro enam de 30

Pr epar ed SaCUPTFPBAUISAEE aH9wad i 8RRl A0E @Quseus a@@a%umdw@ﬁaw degd g §-B @l )i wees

Exanp m Ji m ne hl gri de .and
o STPLE e el e AARR AL Aol B dasb B (Sl LY ERGY. Bishfigl
01/ 36417 R&TdSHO 02262 acu @ vmd ExamRldee 335 partitioned between water and chloroform.

(R1- N-(1- Azabicyc] 0] 2. 2. 2] oct - 3-yl ) [E-3(4-N-nethyl am nophenyl)
pr openani B 1996eli Uty erev 28l exacted thre 011064 Bromp veid)chivasicad€ble dreatmdayroy weens

to d th | t d at 0C d t Afte
(R N ( T RiRes, Efe WS orh bl SSust praca iy ko phh e Gaiay My b G Ly <916, 27
0. 001 m)lpﬁ'élle ERrebRaRellicwasindddeda bRl Lansday ma?r?arngffaﬁ]wb@&%b%qgén( Ond89.

0.006 noles), and the resulting solution was stirre room “t enpéerature
over nl ghttherl hﬁrﬂr\emﬁtphast MBECheaat Btat BoOGphb® @ ; holrerussndi gmdar ohy@tdde

acetonitrile and 0.1% agqueous trifluoroacetic acid as the eluent. The free base was recovered

by neutralization and extraction, yielding 45 mg of a vellow powder; MS (ES™) 286 (MH").
- Example 24 '

20 Sodium cyanoborohydride (0.19 g, 0.003 mol) and anhydrous zinc chlonde (0.21 g,

0 0015 moles) were combined in anhvdrous methanol. The mixture was stirred for 3 min and

was dissolved in methanol (3 mL) was added, followed by parafonnaldehyde (0.18 g, 0.006
moles). The reaction mixture was stirred at room temperature overnight. The methanol was

25 concentrated in vacuo and the residue was taken up in 1M sodium hydroxide (20 mL). The
aqueous layer was extracted three times with chloroform and these layers were combined,
drnied (MgS0,) and evaporated in vacuo. The material was purified first by solid phase
extraction on silica using a 10-40% ammoniated methanol/chloroform gradient, and then by
reverse phase HPLC on a Waters Bondapak® C;g column using a gradient of 10-60%

30 acetonitnile and 0.1% aqueous trifluoroacetic acid as the eluent. The free base was recovered

by neutraiization and extraction, vielding 12 mg of yellow powder; MS (ES™) 300 (MH").



(0.10 g, 0.0028 nol es) was added and the sol ution was heated under r&fiM& 200¢
for 2 h. YHA8!3¢4d3action m xture was all owed to cool and aqudsTESEIONZSSi UM
hydroxide (1 M 0.8 nlL) was 10 added. Aff@®r the resulting m xture had been
stirred at roomtenperature for |h, the solution was concentrated in

vacua, artkinheergsi due was partitioned between water and chloroform The
aqueous | ayer was extracted three times nore with chloroform The organic

| ayers wefe : g - MyBOAY  phandpeonaenideat ed i n vacuo. The

mat eri al W |f|edf|rst by sol i d phase extraction on silica using a

10- 40% anh® N HEEREHYELERI or of orm gradi ent, and 15 then by reverse

phase HPLC on t a gragdient of 10-60%
acetonitrile a\%éf‘[% @gﬁ@g%ﬁgﬁ&?#@@r gﬁidﬁg?é‘&?ﬁ r}q‘s” tdgfé g‘ic F[?“ e free
base Was (§.8GANEL l&wminad béa 4o rAGL i . a
yol L ow powder pwr%ﬂz ESH) 286 (MISF') S@% ot rd Rt R
oct-3- | SEMBD?([ZDTW@MQWF@WDNJ@OﬁEMIeSDm@hmld@éE%lSOBhsLtfnded The deep
cyanobor oh and anhydrous zinc chloride (0

ri(ﬂg _éo. 19q.
0’0015 Bt B B BREIeAdEAIe0 ey Bs Ry e fibF2 T 0. (PR sl es oot by o

for 5 mn - o

(R) - N- (1 zﬁ@ﬂ?’ RIRYSPYS BT P00 pples) The ZsacHop AR ST RS BRdHAVESrn (9 %7
g, 0.001homlseShe hydrseet ssolivplcédwiRhNAReh ohd il syasicadaadidred lvvrgd, by
par af orr nal dehyde (0.18 g, 0.006 noles). The reaction m xture was stirred
at rdBm ﬂ@#?fé?%pui? éﬂf‘d\/@rrnn@rw lhBTdﬁeﬂlmmTfmrfdtrHWa\saszcﬁmconcmd inataedo i Thewrasidee
and the reS| E%%rn n 1M sodi um hydr oxi de (120 m.). The aqueous

| ayer wad“axt FHAPaR PR 2 REd i #1 ARG BT e T s il atgpe P degeioe

conbi nedyg; A fied
first by 58‘*?E&Sﬁ%%%f?‘;e%%@%&’%ﬁ%’%‘etﬁiaﬁﬁ% g TR M etae

met hanol figiek oraé erith g @dient 'l"laa:nm)L atibie fayias wér@\t@ﬁﬁ;ﬁneﬂ%&%ohﬂn@a&@. ghvéaters
adi ent of 10-60% 30 acetonitrile and 0.1%

Bondapak(r) Cﬁ col um _usi ng %tﬂ _
aqueous P42 &rﬂéﬁé@ﬂ?%béﬁ\'&ﬁ&p preHBL Gtz Wrkess Beadamsh®Cwaslurecoueg ed by

300 (R ERolR gP IEA B MR dadn S s EBrSon S B Elenbe e\
| - Azabi cyeliel@i@(®@5pg).- 3- vl ) (Z- 3 phenyl propenani de) (A)

Z- 3- Phenvl propen0| C aci d Ni ckel (II) acet ate tetrahydrate (0.16 g, 0.00063
mol es) R ) Aagbiicwcle - ep yimopepkmeded under hydr ogen

reen s t|on was t|rr d rapidl
Fe %red as a foeeubasc by a metﬁod analogous to dhachscnbed n Example 1 from

20 (ES? ) 257 (MH").
Emmgle 26

{A) E—3-Methvi-3-phenylpro;)enoic acid

A complex of copper (I} bromide (1.72 g; 0.12 rﬁo]cs) and lithium bromide (1.0 g,

25 0.012 moles) was prepared in anhydrous tetrahydrofuran and cooled to -50 °C. Commercial
methyl magnesium bromide (3.0 M in ether; 4 mL) was added dropwise. The suspension was
stirred at -50 °C for 15 min, then 3-phenylpropynoic acid (0.44 g, 0.003 moles) was added in
three portions. The mixture was stirred at -50 °C for 13 minutes and then was directly warmed
to 30 °C with a warm water bath. After stimming for one hour the reaction mixture was poured

30 into saturated ammonium chloride. The solution was acidified by slowly adding concentrated
hydrochloric acid and then was extracted four times with chloroform. The organic layers were

combined, dried (MgSO,), and concentrated in vacuo. The material was purified by reverse



sodi um bor ohydri de (0.024 0.00063 noles) in ethanol (0.63 rnL) was adgédy 7004
The deep wRi§Plegi-sol ution was then treated with ethyl ene di gi,86u(9 042 rnL,
0. 0063 nol g}g fol l owed by 3-phenyl propytaic acid (0.73 g, 0.005 m)f

The reaction was stirred under hydrogen for 5 hours. The hydrogen was

di spl aced w t tro n an e s ension was filtered throug

di at omac 88t ]‘gpalret: ﬁ”t" 'R 8”“&% @&RaF%fﬂp YEHE ¥ §Tofeat @ %éo%dﬁ%[@ﬁ’t“'r‘ Atad in
vacuo. The RS 0 er, gQncentr at ed
hydr ochl gr |Df:7e§dc&gﬁ\smes ad%ﬁgﬁ?aagélgpq [{P ﬁJe ’é’g]ﬁg@ﬂ%“?%s eorhd%llﬂe JI?ayers wer e
separ at edB afrd-N- hBAasz:dk!@o!"ayel’ecWaS/lEEI”-T ﬁnenedqtﬁheﬁﬂmrtdcﬁﬁﬁ,d@r e wth

chl oroform The or?anl c layers were conbi ned and concentrated. The

mat eri al Rmaearpmﬁ reel by trVe'!/mlcé@dphalgeouﬂF!Q@@rdES;HMﬁerExBnnkdddadn(lrr)?) C18

colu usi ng J[ g;adl ent of qug 40% acetonl trile and 0.25% aqueous
Crif 1 dor BANEIO R o9S YRR GiaNiTor g andt v?/nmff@b%amhaﬂxi@@fndy acig.
R -N(1 [o vl phenyl propenam de) Prepared as a
free basg\&%pJ g“ llnqﬁgé&adzné@%ng%g "t7(l)((%|q§p’ described in Exanple | from
(R) 1- aZEJQhﬁmtEQZ 2.2)oct-3-yl am ne di hydrochl oride, and

3- phenyl proEenm c acid; M5 20 (ES+) 257 (M+). Exanple 26
R) N (i - AlaMil \Adabicycip( 22 gdact 3:-vI)N(FR2. Q-Mnﬂmle_pm&i})l pr openani de) (A)

E- 333- Met hvl h d ). b
0. 12 ol es) aET TR IAROEUs e s OB ot s Ay e PpLT s A1
anhydpous. atzﬁgll\qu rl‘?ﬁ]'éElaﬁllmngﬁmg%%fn%nd§Qng:E C@’H@ﬁ%‘v ro%%ﬂy:]mm@ey um

bromde (3.0 in ether ded dropw se uspensi on was
stirred gts™393 Gvitpy. 15 min, then 3- phenyl propynoic acid (0.44 g, 0.003
nol es) was added in three portions. The m xture was stirred at -50 C for

15 mnutEsa@mxlfhen was directly warmed to 30 Cwth a warm wat er bath.
After sti 0 fo 419 t he reactlon m xture was poured 30 into
sat ur at ed-amvo LY A-meHIoxyeheRy ] IgropeRamudel 5| owl y addi ng

concent r at ed ﬁmﬁq‘re%@'e b%s@ﬁygn%%cfﬂw%&ﬁ:éﬁ%ge%%t; SRR GHPS i )

chloroform The organic |layers were

conceént r dtaegbityrlo[@dA®octThelamhedingdrosaRrde ahd Eedl (Dbynettemelsen liplopyidic 28d1
WO 01/ 36417 F' CT/ SEQU102262 ’77 phase HPLC on a Waters Bondapak(r) C, s
col um uMSn@Sa) g8advEn: of ' 0-6070 acetonithle and 025% aqueous

trlfluorgacet c.acid as the eluent to dive a colourless solid (0.14 g).
xample 29

MS (ES™) 271 (I_Vﬂ-] ).
Example 3
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MS (ES™) 271 (MH").
Example 31

acid; MS (ES") 271 (MH").



(B) _(_R)- '\léé 1- Azabi cvcl o] 2. 2. 21oct, 3-vl | (F-3-nefvl - 3- phenvl pr openant &&Y 2004
Pr epar ed A° 44486 base by a net hod anal ogous to that descr irgdBomiEsanpl e
1 from(R)-1- 5 azabicyclo[2 2.2]oct -3-vBani ne di hydr ochl ori de and

E- 3- et hyl - 3- phenyl propenoic acid. giving a light tan solid; M5 (ES) 271
(M 1+). éxg:m;l@? R -N- | -Azabicvclo 22.2 oct-3-vll E-2.3-di henvl

r ot ?enam %l,(Prepar eq s, free_base by a nethod anal ogous to that described
in Exang—g—l—ﬁééﬁmw - X0l -1-9-PC: : thvighevbiptror@nyiate] ne di hydr ochl ori de
and E-2,3-dip r. i id; M5 . (ES) 333 (MH+). Exanple 28

(j ?) =N (1- Azaﬁ‘u%@%ﬁd’? ngeg b%ieg@ 4594 \gé”?%“-otial heRgpprehyfiprigmin aiode ]
Prepar ed sag-dz66:e ybiaper byoca 3 et snal-o tgdPat-deseribed in Exanple 1
from (R - 15 1-azabi cvc?bo[ Zm% 2] oct -‘S-Fy%gﬁl‘?dﬁeﬁgi{?/ Fgﬁﬂﬁ%llpﬁgpliﬁgpcnmc

E- 3- (#- neidioiy X pRByigMIgBnoi ¢ acid; M (ES+) 287 (NCl) Exanple 29

R) - N- (1- Azabi cvcl o 2?2oct-3- |)(E-2-nmethvl-3- henvl ro enam de) Prepared as
free badexamplg et hod anal ogous to that described in Exanple 1 from (R)- 20

1-azabi ¢ oct - 3-vlam ne dihydrochl oride and
E- 2- net ' ' : mide] Exanpl e 30 S)- N

(1A LU CNCAQL o et 10CT -‘V1E— L Aef e vphermd bproug
1- Azabi cvcl o z = -3- henv] ro enam de Prepared as free
base by a netlyhrggﬁgﬁg? gé‘ghé’ %%bﬁg{éwc?gsa@ f {6138 tior}gﬁ%{jiﬁ%‘—l't&%i” ﬁ"ampfﬂsﬁ -?TOQB

1- azabi cynof 2 -2aBjcecivf 32 9| rBngadidRyk Rk OIS BNl 3_ 2

E- a- net hyl - 3- phenyl propenoi ¢ acid; M (ES+) 271 (M#). Exanple 31

(R -IN ( metheatphendlpmpnd® add;-NSYERDE72Mmthy| phenvl ) pr openar ni del

Prepar eq. as a'.~er ee base by a nmethod anal ogous to that described in Exanple
1 from %@‘—m ¢ 3dazabi cycl o[ 212] oct - 3-yl am ne di hydrochl ori de and

& 8 (2 i) RunioReyl)propenglcs. Ak i MR b ER The 7T MMlimide ® VAY 200 VIO

011 364l

Prepared as a free base by a method analogous to that described in Example 1 from

15  acid; the compound was purified by chromatography on silica gel using ammoniated

methanol/chioroform mixtures as the eluent, MS (ES*) 287 (MI").
Example 33

methoxyphenyl)propenoic acid; MS (ES*).287 (MHY).
Example 36
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acid; MS (ES™) 275 (MH™).
Example 37

30 azabicyclo[2.2.2}oct-3-ylamine dihydrochloride and E-3-(3-fluorophenyl)propenoic acid; the
compourd was purified by chromatography on silica gel using ammoniated methana) /

chloroform mixtures as the eluent; MS (ES™) 275 (MH™).



Exanpl e 32 [SIN (1-Az:1hJc\cl of 2. 2. 210ct-3-yf)fE, (2 1.6 MAY 2004
met hvl phe%@,gjﬁgp;enanhl del Prepared as a free base by a nmethedsalh l,p(gous to
t hat described in Exanpl e 1 from (S)- lag.azabicyclo[?2.21oct- 3 ylam ne

di hydrochl ori de and E-3-(2-nethyl phenyl)propenocic 5 acid: M5 (ES+) 271 (MH
Exanpl e

(RS) - M(ﬁﬂ%ﬂf—@c] oft. 2. 21oct - 3- v])fE—(2 met hoxvphenv] ) propenani del

Pr epar ed ,@ﬁNa{]ngﬁj gg_lg ( at descri bed in Exanpl e
| fromrace ' hl ori de and
E-3-(2- 10 rretm@pcymwwmqomp@w rﬁma@ddnatb/&u(sE@ﬁ)m 3&EnbdHR Ex B! fRndd
(R) _N-(1- Azabi cvcl of 2. 2. 2] oct -3-v] }f E- i-f3=net hox~ phenvl) propenam del

Pr epar ed(fé)slaﬂbﬂé)é?]fb[ase—]byl &y et hodihadalcbiyods 106 Et hat-lldesphéhégromnéicanp] e

| fro % é azabi c EZ 2‘r 2%oct 3-yl am ne di hydr Oﬁh| ori de and

£ 5 05 hobn e BRI Bwﬁ 0 45 ORI oA PGS DB RSB by
chronmat o i d chl orof orm m xt ures
o The. olRARELORoR ot oy fihes i ‘@eléi“@”#ﬂ‘%s)ww

(S) - N- (1EAaahilesgl of 2. 2. 21oct 3 vI)[E (4 met hoxvphenyl ) pr openani del

Prepared as a free base by a rret hod anal ogous to that descrl bed in Exanple
1 from O ' I ER3

(RSN (1 - "o IeTY 2P § s @B@éawu%zrabﬂ%%ﬂplwﬁfﬁam

Pr epqoedg@sl %zsftﬁ@ﬁié]@.@@]@é’t :a]ym%ﬁ@@kha&%l:% WS ah P EL dﬁﬁi Jﬁ égﬁﬁre&n@eaﬁp' e

from25 racem ¢ 1-azabicyclo[ll 21loct- 3- am ne

E-3 (2- fhu@,rmimm )z@mmemwapi d; M5 (ES+) 275 (IVH+) Exanmpl e 37
{R1- N- (1- Azahi cvcl o[ 2. 2. 21oct-3-yl) f E-3-(3-fluorophenyl)propenan del

Pr epar edExgmwple#d hod anal ogous to that described in Exanple 1 from (R)-1 30
azabi cycl . 1 .
E-3-(3-f O Ot = B i fi ed by

chromat ogr aphy e%;J 0% qﬂ W5 e BTN U [m&.h e ;
m xt ures as th(rae%gf uer?ta Y EQES§) 4%75 (MH)7 =0 ¢ @él hbéd mcﬂaﬂ{p@é Pt
15 (§)- 1-azab1cyclo[2.2.2]ocl 3-ylamine d)hydrochlonde and E-3-(2-chlorophenyl)propenoic

acid: MS (ES™) 291 and 293 (MH™).

Example 41

acid; the compound was purified by chromatography on silica gel using ammoniated methanol

/ chloroform-mixtures as the eluent; MS (ES™) 291, 293 (MH").
ExamQIe 42 |

25 Prepared as a free base by a method analogous to that described in Example ! from
(R)-1-azabicyclo[2.2.2)oct-3-ylamine dihydrochlonde and E-3-(4-chlorophenyl)propenoic
acid; the compound was punfied by chromatography on silica gel using ammoniated methanol
/ chioroform mixtures as the eluent; MS (ES™) 291, 293 (MH").

Example 43
30 (R)-N-(1-Azabicyclol2.2.2)oct-3-vi)-[E-3-{3.4- d:ch]orophenv])propenamldj




1 8 MAY 2004 WOO 1 /36417 - PCT/S E 00102 262 29 Exanple 38 1.6 MAY 200t
(R -N(1- A¥bbeyatp~2 2.2l oct- 3-yi)[E-3-(4-fl uorophenvl)progg %%(9%];
Prepared as a free base by a nethod anal qgous to that described’in %mpl

1 from (R -1-azabicyc]o[112]oct- 3- yI ami ne di hydr ochl ori de and

E-3-(4-f| re § QRenol t he corrpound was purified by
chr omat og&r@p gragn”%é’)iﬁ Banf%ghé" Qﬁ?fb%r'éﬁ NPk Hagsb s b ovrsdrodad mestaoles

th H
?SR) N—e( i] %ngoolfgr?@gf Elﬁgésza%g%pééitu é!,\gL M% &EI‘:S g‘ €su‘“;pil‘hl %%o%@r?var openani del

Pr epar edEasnwld 4&e base by a net hod anal ogous to that described in Exanple
1 from 10 ( L 1-azabjcyclo[2 2. 2]oct-3-ylam ne di hydrochl ori de and
E- 3- (2- cHU¥ mabmva haddoa-3- \dMlEdS (NEI((TESih\En@eroamdnﬂSéﬂ (MY . Exanple 40
(S)-N¢ 1- Azabbcevcl 321“ 2l.oct - 2{(},2 chl or oahenyl ) pr openam del
Prepafed as a frpée i ser‘cifybaéeﬁ'étaﬁ’& %‘?1%” %%ﬁ‘:% 19 Yot deseibrsioribgel¢ h fBxanpl e

1 from () B e, dihydr ochl e and

E- 3- (2- cﬁolrogﬁgcnyslrﬂpr%géﬁg{@a%aﬁ ﬁ%%é I{i @H% %ﬁ %dbrfgfgp T\W-‘fi))PmFE%aﬁpl e 41
(R) - N( 1-ackabe comopodnda2fntftiedbyVdtrbimaduf346¢ bhaneakh P

Pr epar ed a??a free_ base b]ﬁ a m&*tWhodr agafo%oﬁs ?Jgghg{qyédrbas%@?]%g%rgoﬁﬁ@%% |l e

1 from 'Z¢eRQm @2’%%1%9&”@[52‘1@{%dﬁsé}@ﬂbaﬁﬁﬁéhﬂi*hydr ochl ori de and
E- 3- ( 3- Cﬂ:%ﬁ hﬁnyl )propenoic acid; the compound was purified by

chr omat silica gel using amoni ated net hanol / chl oroform

m xt uy e RSV he zebidedbi2 VB S Fly. 2
(K?-N-(1- Azabi cvcl o ropenam del 25

Prepared as aPrF:peed taaséreby)ase Emgeh h&&ﬁt&laﬁgeu&dLtﬂartd?t@én&%Sﬁ'ExB%‘élé nirkxanpl e
1 from( ﬁ) ab| C CJ’QEQZS 2. 2] oct-3-yl am ne di hydrochl ori de and
E- 3- (4- (A drp ‘éH‘ft‘P pro Héridama’@lC&Ih}’ctfﬁ@l@Wﬂ)@l@nﬂswaé)rpmppﬁqnedpmpenoac

chr omat gt Sinhi g moni at ed net hanol ./ chl or of or m
m xt ures asm}% dm[rué]ht ﬁl@%{ﬁg%)y gﬂn E%@IJ%W)S cggeising apgmomated methanol
/ chloroform mixtures as the eluent; MS (ES™) 335, 337 (MH").
15  Example 46 |

acid; MS (ES™) 357 (MH").
20 Example 47

acid; MS (ES™) 357 (MH")
Example 48

[ES]
n

tnﬂuoromexhy]phcny])propcnoic acid; MS (ES™) 325 (MH™).
30 Example 49




+ 30 R-N-(1-Azabic clo 2 2.2 oct-3-vl - E-3-(3 4-dichloro henvll ro engampden.
Pr epar ed e base by a nethod anal ogous to that desc i anpl e

1 from 6€§Oﬁi&”gzablcvclo[22 2] oct - 3-v] am nc dlhydrochlorﬁggggW%&ZE%

E- 3- (3, 4-di chl orophenyl ) propenoic 1 B MAY 2001 WO 01/36417 30 PCTJS

EOO0/ 0262 acid; the conpound was purified by chromatography on silica gel

usi ng anmoni é’tre[ahrn@tmaﬁot bdf/c ol mletbrbdn'palm’.ousw osit d@sscrbed gl benople NBrqrES+)

325, 327, 329 (. b,}j e 44 (R N-( Azab|%¥£IOI2 221oclL3-vl)

-3-(3- bf%hbﬁﬁ%mm Biopeiesi cyéam@eﬁfla/séﬁcé@néig agdfr&6base by a met hod

anal ogo a

2] oct - 3“@?%%?ﬁ%ﬂ¥ ﬁﬁﬁggéﬁﬁgW%gegghggéﬁgﬁ¥§ﬁg ﬁé 2%@?%%&?%%@%?%§Wacud th
conMpouNng;WasePuihé beshdayar&d i ML RRNIYI PR rﬁ,lvluresaaccte& elghn IS PINay ed
met hanol / "chloroform mi xtures as the eluent; MS (ES+) 335, 337 (MH).
Exanple(M&Tio

(R -N-(I Azabl’jvclo[’> ?.?loct-3-yl| (E_?. (4-bromophenv]) pr Qpenani del
Prepare ee base by a met hod analogous to that described in Exanple
chl ori de and

1f
E—3r?21 & I AZR s purified by

chromat ogr aplpye@ite$hd 4 frae B&de bysd AgihatHRilbed B do et Hesebed in EXdraplefl drom
m xtures as the eluent; M5 (ES+) 335, 337 (?v{'). 15 Exanple 46 (RS)-N-(

1- Azabi &Rk l-oabioydal@ct 2Rck PylamiBe (ihyvidegb|sde 0y Ft-6hEmihp@een®s agidr 8 as a

f base b t hod.. apal to that bed in Exa 1f
AT L R e e R e AN ok

E-3-(3- h&@%%yeml&mgﬁ%m&es ﬁ%geiuafﬁ (VESBs 3547 (). 20 Exanple 47 i1R

-N-(1- Azabi cvcl of 2. 2, 2~oct-3-yl) 3-(4- |odophenv])propenan1del Pr epar ed
as a fréx ggge: y a met hod analogous to that described in Exanp]e 1 from
racem c zablcvclo 2. 2 2]oct 3-yl ami ne dlhydroch oride and

E- 3- ( 4- : 1014 2e21pct- 3y DEE- 3 furvEpropg #Ht) . 25 Exanpl e 43
Prepared as a free base by a method analogous to that described in Example 1 from

15 (R)-1-azabicyclo[2.2.2}oct-3-ylamine dihydrochloride and E-3-(3-furyl)propenocic acid; the
compound was purified by chromatography on silica gel using ammoniated methanol/

chloroform mixtures as the eluent; MS (ES*) 247 (MH™).
Example 52

20 Prepared as a free base by a method analogous to that described in Example 1 from
(R)-1-azabicyclo[2.2.2]oct-3-ylamine dihydrochloride and E-3-(2-pynidyl)propenoic acid; the
compound was purified by chromatography on silica gel using ammoniated

methanol/chloroform mixtures as the eluent; MS (ES™) 258 (MH™).

Examgle 53

compound was purified by chromatography on silica gel using ammoniated methanol/

chloroform mixtures as the eluent; MS (ES™) 258 (MH™).

30 Example 54




(RS)-N-( | -Azablcvc]oF22.? oct- 18 MAY 2004
vl) f E- 3- ( 2¥010iBé4idr onet hvl ghenvl ) propenami del  Prepared as gdygqRang by a
nmet hod anal ogous to that described in Example 1 from racemc

1- azabi cycl o[ 2. 2. 2] oct - 3-vl am ne di hydrochl ori de and E- 3-( 2-

1-az: 325 (I1vf-14). 30 Exanple 49
R;I NI- U?r %?g%{&;%]\}gh%@%{;.‘)ﬂmz@gg@91%)%1.1%%%4@1)#30%%Fﬁ. F?]]USWFEJ’I%PWPP ef @ '.)npax ©

enam de Ih8rMAYm2ADdureV\& @1&&3%3—7'?19@{0%5@(%%@% \e%]m E{eﬂ?ﬁp?gx&sﬁ %vér’ég €n

base by a nmethod anal ogous to that described in
(R -1- azébi%\ﬂ@] oM m qthgroems Qd@ddarﬁhaesodnaiwdvnahd:roéw:gera@d@jdarEd fchydtaliisation

trif]uoraqrnet h ropenoi ¢ acid; the conpound was purified by
chr omat ogl® HVY OEE?SPH))' g’eg‘éll ELHET ﬁg"ee{hﬁém\fdt(@g?%@ﬁhdhof the tellcompbondras a
m Xt urses C@{%uhlggs e s (e ?Eﬁ (1 5 Exanple 50 (R)-N-( |- Azabicvclo

2.2.2 oct-3-vl E-3-(2- furv enam de Prepared as a free base by a nethod

anal ogougsampibdt described in Exanple 1 from
(R -1-azabi cycl 0[2 2. 2] oct 3-yl am ne di hvdrochl ori de and
E- 3- (2- f (B4 asrpge]i fied by

chr omat ogrphyf, on ca . %ITTYDI’]I at ed rre hanol | chl or of orm m xt ur es
as the el uent; r?\%‘“{% r?'zglg“(:tﬁ’ "+rj“°’~‘ OERAMPERISTP thardesqriped in Example 1 from
| - Azabi CyR). pb2b 89&&[}2.3’?@]\5&' St albhhRrORENBT A0 DRl 88, A 4 66

base by a net hod "anal ogous to scrl

(1?) 1¢- azarbpclymj wh2p@iHdont cidophagidpdy dinhyidoehLahb dendnthied
open0| c acid; the conmpound was purified by chronmat ography

E-3-(3-fur
on sili CH“%}E’I [f%l HIREPI QAWK S s vt Hapol MS G 263 6V Ji xt ures as t he
el uent; k@aéﬁ&gGZM (MHO . Exanple 52 R)-N-(I -Azabicvclo2.2.2 oct-3-vl

E- 3- ( 2- enani de 20 Prepared as a free base by a nethod anal ogous

to that desesibedbidveramphe k. $i -(§-Bierdyi G¥%ghal 21. 2] oct - 3-yl ami ne
di hydrochl oride and E-3-(2-pyri propenci ¢ acl d, e conpound was
purified by cHrepseadogt %ap’hledransiolgmsatogbdn deséritg damBaingteedfrom (R)-1-

met hapol | chl or tures a e eluent; M5 (ES+) 258 (M I+
5 llznblcycﬁ)) 9.5.”.9]0ctx3) ;'ljlammc (?1 ctl]och Jonde and E-3- 53 the)nyl)propg:nmc a?::d the

compound was punified by reverse phase HPLC on a Waters Bondapak® C)g column using a

gradient of acetonitrile and 0.1% aqueous trifluoroacetic acid as the eluent. The solvent was
evaporated from the product-containing fractions, then the product was dissolved 1n agueous
hydrochlonc acid and the solution was evaporated again 1o give the hydrochloride salt of the

20 title compound as a colourless solid; MS (ES*) 282 (MH™).
Example 57

]
Lh

acid; the compound was purified by chromatography on silica gel using ammoniated
methanol/chloroform mixtures as the eluent; MS (ES*) 293 (MIT).
Example 58

(REN-{1-Azabicvclo[2.2.2]oct-3 3-v)[£-3-(5-methoxv-3-pvridviipropenamide]

Prepared as a free base by a method analogous to that described in Example 1 from
30 (R)-l-azabicyclo[2.2.2])oct-3-ylamine dihydrochloride and E-3-(5- methoxy-3-
pyridyl)propenoic acid: the compound was purified by chromatography on silica gel using

ammoniated methanol/chloroform mixtures as the eluent; MS (ES™y 288 (MH™).



Exanple 53 25 R -N-(1-Azabicvclo 2.2.2 oct-3- | E-3- 3- vridvl ro enhfiNm 200
Prepar ed vaspasdufee base by a nethod anal ogous to that descpipggodgiz&xanpl e
1 from (R)-1-azabicyclo[2 2.2]oct-3-ylygm ne di hydrochl ori de and

E- 3- (3-pyridyl)propenoic acid; the conpound was purified by chromatography
on silica gel using amoni ated nmethanol! chloroform m xtures as the

el uent ; EygMoespy 258 (MW, 30 Exanpl e 54 (R)-N-(1- Azabi cvcl o( 2. 2

21oct - 3, ¥) \[E- , ' ¢ anal ogous to

t hat de i it e = i 2. ct-3-ylam ne

di hydr ochl or ipg&edithsEr iBee(BrsP Y0 hGidh I ORENAILE (@ GiabddestRBedlin8E MMHIZ OBkomn WO
01/36417 - 32 rCT/5 EO00/ 02262 conpound was purified by chromatography on
silica ¢e}l-usitngyciotidrillattedynetadioy drocllhtide efdEm-ti-kydipxs3as the el uent.
The product was di ssolved in nmethanol, excess hydrogen, chloride (1IMin

et heP) %@dﬁhﬂ%ﬁﬁno"ﬂ%‘f§o‘%EFP@HOV\%gWF%%W’f)é‘?fjg\ﬁocrrﬁg@a[,ogééar?&ychsﬁifftgﬁ* é%‘?ﬁ i on
frommeth | t L. r idegrsalt of the

i t1e conpnat B A oL AR B B S B T Bl e 55

(R - N ( £ i gycl 01?. 2. 21oct-3-yl ) 1E- 3- (2-t hi envl ) propenam del Prepared
as a free base by a nethod anal ogous to that descri b%d in Exanple 1 from
(R) -i - atdbl i {ii hét-ifi Y i) R OF

AN A héd -t i el And
chr oft oqr apkFEBTF A e GEF CUsi M kAT aPad HoORSHETS OB OH S oM t ur es
as tfe f}\e#f-?%:j_b'é\@é[@*’? 03533}1(3534#8 dinfREPLE O End Bl M- rubzbhsspindit doid:

2loct-3 ~(3-thien, vl ) pnopena Prepared by a nethod anal ogous to
t hat desrddagebubs wExanplied by Erema{dIraphyld sliabia peing[agar@oidedt - 3-yl ani ne

di hydrochl oride and E-3-(3-thienyl)propencic acid, the conmpound was

puri f i ethedanpBotd prdorhasEuRPREISERen r@SBbWaW_(L)r) Cls col um using a

gr adi en_tE of icgi onitrile and 0. 1% aqueous trifluoroacetic acid as the

el uent _ ent was evaporated fromthe product-containing fractions,

then the. RrQ6uch ;085 Gha5RWVIBH .2 MRUUBIUSE-3-phenvipropenamide)

15 A mixture of 3a-aminotropane dihydrochloride (3.6 g), E-phenylpropenoic acid

(2.5 ), 1-[3-(dimethylamino)propyl]-3-ethyl-carbodiimide hydrochloride(3.2 g), and
triethylamine (12 mL) in N,N-dimethylformamide (30 mL) was stirred at room temperature
overnight. The solution was evaporated, and the residue was parutioned between aqueous
sodium hydroxide and chloroform. The solution was evaporated and the residue was purified

20 by reverse phase HPLC on a Waters Bondapak® C,q column using a gradient of acetonitrile
and 0.1% aqueous trifluoroacetic acid as the eluant. The hydrochlonde salt was prepared by
evaporation of the product-containing fractions, dissolution of the residue in methanol,
addition of excess hydrogen chloride solution (1M in diethyl ether) and evaporation. After
drying under vacuum, the dihydrochloride salt of the title compound was obtained as a

25 colourless solid (236 mg): MS (ES™) 307 (MH").

Example 62
N-{exo-8-Aza-8-methyibicvelo{3.2.1]oct-3-vI)(E-3-phenvipropenamide}

A mixture of 3S-aminotropane dihydrochloride (1.83 g), £-3-phenylpropenoic acid (1.57 mg),

1-hydroxybenzotnazole hydrate (1.16 g), O-bcnzom’azol-l—yl—N.N,N',N'-Letramethyluronium
30  tetrafluoroborate (2.76 ¢}, and N, N-diisopropylethylamine (6.0 mL) in N, N-

dimethylformamide (15 mL) was stirred at room temperature overnight. The salution was

evaporated, and the residue was partitioned between agueous sodium hydroxide and



hydr ochl or ‘3 ﬁg{ﬁl and the solution was evaporated again to give the 1.8 MAY 2004
hydr ochl or’ d f of the 20 title conpound as a col ourl essrce$nedozvb
(ES+) 282 (ML~). Exanple 57 R -N-(1-Azabtcvclo 2.2.2 oct-3- 1

- E-3-(5-nitro-2-fury] ro enam de Prepared as a free base by a nethod

anal ogoushlbmitMmatTidesduidredas evapsam gdkhé F@Mue wus punfied by reverse phase HPLC
(R) - 1-azabi c¥cl o[ 27? 21oct-3-y] am ne di hydrochl ori de and

E- 3- (5- nPt EoY @ﬁfﬁ%%ﬁﬁb@&mﬁ@lunﬂ&m dgrativet clompoundlaasi QUEE fquedudy

chr omat o&{@%{g on sili ca% ng ammoni at ed met hanol | chl or of orm m xtures
as the e ACHHC pEEap 1 %"“e“[vﬂwhydroclész@?ﬁpwél B8 IREPIEd by Aragsireve of 18 2. 2
oct - 3- vl m de Prepared as free_base by a
ot hod aharagsRr LR gnd MBS P BEARS TRrBa it cr TS

(R-15 aZﬁ)bjrﬁg/dH &l 22d2} Q6 orBe M aTHRE; tzméﬁjfaﬂefalu%drﬂgo ﬁﬁle'ﬁdﬁv (2ulE Jﬁ
pyridyl)propenoi ¢ acid: the conmpound was puri f y chronat ograp

silica gék diusidierhlemtosiliatfabie e hampbichl or sifioned 54 xt@lbﬂ&sag%htjme-iﬂnld? WS

(ES+) 288 (+M—I+ (31136417 Exanple 59 R1-N-(1-A ahicvclo ) -33 1 I\/AY
2004 PCHES) 62 oct- 3-vl|tE-3-(5-hvdroxv-3-pvndvl ) propenam de
Prepare 4asma]ef e base by a nethod anal ogous to that described in Exanple
1 from —I= bi cvel o[ 2?. 2] oct - 3- Yl am nc di hvdrochl ori de and

E- 3- (5- ound was purified by

chr omat ogr aphy anol / chl or of orm m xt ures

g
as the el uentPreI}sY&e(ﬂES-ﬁ)fre%Msé Mﬁ)metﬁékﬁﬁmll@oﬁglﬁhni\ﬁds&nﬁg@mEﬁ/.ﬁl];ﬂe 21om
oct - 3- ng}E— 3-(4-imdazo]vl) ro enam de Prepared as a free base by a nethod

anal 0go "tlolzf‘hlét’dﬁésgf I]Ckfé@ Yiammectipydsoghler gmandifd 3¢(R)futyl praprirevciad:2he

the. comsam s Y a3 Ly Ny S By P Sy 51 SIS SHMBARCGE: no ammoni &t ed
met hanol du@thhﬁl&ﬂnﬁfrmdﬂﬂ(hwlﬁﬁs %§ HeltBuch UMb wedBy fderlal #A{iohMEm kihyl acetate /
hexane; MS (ES™) 247 (MH").



Exanpl e 61 N-|endo-S-Aza-S-nethv]bicvclo 3.2.1 pct-3-v]) E-3- henv'1r9NmY2ML
enam de 15 A m xture of 3a-am notropane di hydrochloride (3.6 g),

E- phenyl propenoic acid (2.5 g),

1-[ 3-(di met hyl am no) propyl ] - 3-et hyl-carbodii m de hydrochloride(3 2 g), and
triethylamne (12 nL) in N,N—dinethyr§%rnanide (30 mM.) was stirred at room
tenperature overnight. The solution was evaporated, and the residue was
partiti ongdal@Eween aqueous sodi um hydroxi de and chl oroform The sol ution
was evaporated and the residue was punfied 20 by reverse phase HPLC on a
Wat er s Bondipak(r/l c&nﬁmﬁﬂ'd’mﬂmﬂﬁing a gradient of acetonitrile and 0.1%
aqueous trifluoroacetic acid as the eluant. The hydrochloride salt was
prepared by evaporation of the proaﬁuct -containing fractions, dissolution

of the residue in nethanol, additidn of _£xcess hydrogen chloride sol ution
(IMin diethyl ether) and evaporaji ter drying under vacuum the

di hydrochl oride salt of the title™co und was obtained as a 23 col ourl ess
solid (236 ng): MS (ES+) 307 (MH). anpl,e 62 N-| exo-8-Aza-S-neth

ibicvclo 3 2.1 oct-3-vfl E-3- henvl ro enar% de A m xture of

3f 3-am not r opane dj hydrochl oride (1.83 g), E-3-phenylpropenoic acid (1.57
ng) , 1“’%9‘6?'@’3){8@%’8%“ azole hydrate (1.16 g),

O benzotriazol -1-yl-N,N,N .N -tetramet hyl uroniym 30 tetrafl uoroborate
(2.76 g), and N, N-diisopropyl ethylam ne (6.0 n) i N, N di net hv]fornmam de
(15 nL) was stirred at ro rature over, ~ The sol ution was
evaporated, and the resi s partPtioned en aqueous sodi um

hydr oxi de and WO 01/ 36417%~ 1 8 MAY 20Q4 ,PCTI S E001022152 chl orof orm
The sol ution was evaporatedyand the resi dird wasy purified by reverse phase
HPLC on a Waters Bondapak lr) C18 colum using a gradient of acetonitrile
and 0. 1% aqueous trif] uoroacehjﬂq acid as the eluent. The hydrochl oride
salt was prepar@gssys 86u58r ¥i'ohof the product-containing fractions,

di ssol ution af; the._resi | thy@nol , addition of excess 5 hydrogen

chl ori de sol %i]tgjr%f"iﬁﬂ\n %Ff\ijlﬁﬂg’?her) and evaporation. After drying under
vacuum the i apdsachhairegte, elt-Coflkithe title conpound was obtained as a

colorless solid (243 mg); M5 (ES+) 307 (MR). Exanple 63
R" represents:

\/L‘\\r e

R4 RS and R® are indcpendently at each occurrence sclected from hydrogen, halogen,

C,-Caalkyl, C;—Cyalkenyl, C,-Cyalkynyl, --CO;PJ, —CN,—CF3, ot Ar, provided that at least
one of RY and R® is At |
A represcnts thienyl, furyl, pyridyl or imidazolyl which may optionally be substituted

with one or more substituents sclected from: hydrogen, halogen, C~Caalkyl, Cp-Cqalkenyl,

9 10,
(,-Caatkynyl, aryl, heteroaryl, -COzR’, —CN, -NO, _NR!*R’, -CF; or ~OR"";
R* R? and R'? are independently at cach occurrence selected from hydropen,

13 14 g, 9
C,-Cqalkyl, ary), heteroaryl, _C(O)R", -C(O)NHR"?, -C(O)R"” or —SOR™", or R and R? may

together be (CT12)Q(CH;)y where Qis O, S, NR'?, or a bond;
jis2to 4,
kis0to2;

R R RY, R2, R R"™ and R15, are independently at each occurrence sclecied

from C,-Caalkyl, ary), or heteroaryl;



(S)-NA -Aza_bicvclot2. 2. 21oct-3-y]fE-3-(2-furyl)propenam de] 10 Rrepay %ﬂh
as a free base by a nethod anal ogous to that described in Exanple i from "~
(S)-1-azabicycl o] 2. 2. 2] oct - 3-yl am ne di hydrochl ori de and

E- 3-(2-furyl)propenoic acid; the conpound was purified by chromatography
on silica gel using amoni ated nethanol/chloroform m xtures as the el uent,
foll owed by recrystallization from et’ﬁ9r acetate / hexane; M5 (ES+) 247
(MH). 1 8 MAY 2D01 -35 CLAIMS: 1. A compound of forrmula 1, D wherein A
rcpresents: or |l D rcpresents oxygen, or sulfur; R rcpresents hydrogen or
met hyl ; R r epagsenittisniey theogdgr aquham;ag@nezlallypgcembleﬁélbﬂ@é@ ts: | or R4, R,

and R6 are independently at each occgurrence, sel ect. n,

hal ogernyith @M@Naﬂ%ﬁlﬁt,f\té@@ﬂﬁl ‘I@EWMEG:@’&W@ﬁﬁbéﬁg%\%%ﬁyg\ﬁg% or Ar,
provided that at |eas g~ M e & hlofy .G RfyARRRT OCOR'EgNY |,
furyl, SPYRAS %}“?%ffﬁoar%&l%ﬁ\(}ﬁ)lﬁgﬁ@ﬁ%&g@ﬁﬁlg%r" Fle]LO(E?sﬁst?t uted with one
or m”qﬂﬁ%ﬁfltbke‘n&r%iﬁ@,lxmneﬂré;ﬁ-@ems:hydrogen, hal ogen, CLl. Caal kyl ,

C2- Caal kenyl, C2-CQ ilkynyl, aryl, heteroalyl, -CO2R7, -CN, -NO2, NT&
RCF3 or --OR; RH it9, and R~-0 areji ndependently at each occurrence

sel ected from hydrogen, C, 1-Calkyl, jpry hctcroaryl, -C(OR', -C(O NHR12,

-C(OR13 or -SO02R14, or Rg and R? tog~tlicr be (CU2)1Q Cf12)k where
Qis O S, NR15, or a bond; | is ;

R* represents:

D represents oXygen;
R represents methyl;
R? and R® both represent hydrogen and

R represents any of hydrogen, C),—Csalkyl, phenyl, or cyano.

2. A compound according to Claim 1, wherein A represents:

N

N
Il

or an enantiomer thercof, or a pharmaceutically-acceptable salt thereof.

3. A compound according to Claim 2, whercin RE represents any of 2-furyl; 3-

furyl; 2-thienyl; 3-thienyl; or an enantiomer thercof, or a pharmaceutically-acceptable salt

thercof.



kiso2; R/ Rir, R~ Rl12, R3, R4, and R15, are independently at F@m m
occurrence sclecled from Cl-Clal kyl, aryl, or heteron yl; 1BMAY7a4 - rz
an enantioner thereof, or a pharnaceutically-acceptable salt thereof; with
the proviso that Ar does not represent 2-, 3-, 4-pyridyl, substituted with
one or nore substituents selected from G -C4al kyl, Cl1-C4al koxy, hal ogen,
phe: f oxy, hydroxy, OCORL1. Nile, NUGSR* or nitro, when A represents: |i R3
represents: |) represents oxygen; R repreSei~ts nicthyl; RZ an~i R5 both
represent hydrogen and Rs' represents any of hydrogen, G --Caal kyl, phenyl,
or cyano. 2. A conmpound according to Claiml, wherein A represents: Il or

an enantionmer thereof, or_a pharmaceutical.l 38/ acce tbaﬁ)ll e salt thereof. 3. A
conpound acéor di ny comperrg asrordingie R Reaip EETRENRS "4y of 2-furyl: 3-

furyl: 2-thienyl: 3-thi : i .eof
bhat maceut i Al yabEi Ao gy R e e S0 57 & A compound
ding t i isch1 ide);
N (1 az gg@ c%ﬁéé‘lz'qﬂé‘é%'%[?t i f‘%oflgfg? ?;ﬂ?ﬁ?prﬁ??!g})%ém de] ;
N- (1- azabi cygl@fxaBiczdlolot Bogt ) PHEB-(BeenyYPIoPrEHEAEm de] ; N (1-
bi cycl of 2. 2. 2] oct - 3- - 3-(2:4] =i i €] ;
N (Lot abt oyt Gt eabicwioat s S H M EREPFIAIG, O e
N-(1-az, ~i | ~{cycl g 233 Yhpd. ~Niitryprdpdnamyde) ; timde];
Ve S S e,
} {122 oy gt a0 el S . o
2 oy T hbieyators 2 2oet 3 dh[E 5 byarok s AR prbReaReRg B Ac)
N-(1-azabicyclo[2.2.2]oct-3-y}){E-3-(4-imidazolyl)propenamide};

or an cnantiomer thereof, or a phanmaceutically-acceptable salt thereof.

5. A compound according to Claim 1, said compound being:
(R)-N-(! -azabicyelo[2.2.2)oct-3-yD}{E-3 -(2-furyl)propenamide};
(R)-N-(1-azabi cyclo[Z.Z.2]oct—3-y1)[E—3-(3-ﬁ1ryl)propenamide];
(R)-N-(1-azabicyclo[2.2.2]oct-3-y])[E-3 -(2-thicnyl)propenamide];
(R)-N-(1-azabicyclo[2.2.2)oct-3-y1)[E-3-(3 -thienyl)propenamide],
(R)-N-(} -azabicyclo[2.2.2]oct-3-y)[E-3-(3 -nitro-2-furyl)propenamide];
(R)-N-(1-azabicyclo[2.2.2]0ct-3-yl)[E—3-(S~meth0xy-3-pyridy])propcnamidc];
(R)-N-(1] -a'/.ahicyclo[2.2.2]oct-3—y1)[E-3-(S-hydroxy-S—pyridyl)propcnamide], or
(R)-N-(1-azabicyclo[2.2.2)oct-3-y1)[E-3 -(4-imidazolyl)propenamide];

or an cnantiomer thereof, or a pharmaceutically-acecptable salt thereof.

6. A pharmaceutical composition comprising a compound of the general formula



or an enantioner thereof, or a pharmaceutically-acceptable salt therﬁaﬁf A{]
cornpoutld according to Claim1, said conpound being: (R-N( i MAY 2004
-azahicyclo[2.2.2]oct-3-yl)[E-3-(2-furyl)propenamde]; (R)-N(1-azabi
cyclo[2.2.2]oct-3-yl)[E-3-(3-fiiry])propenam de]j;

(R -N-(1-azabicyclo[2.2.2]oct-3-yl)[E: g-(z-t hi cnyl ) propenam de);

(R) -N-(1-azabi cycl o] 2, 2. 2)0ct-3-y|)[E—3 Z(3-thicnyl)propenarnide); (R-N(I
-azabicyclo[2.2.2]oct-3-yl)[L-3-(S-nitro-2-furyl } propenam de]j;

(R -N-(1l-arabicyclo[2.2.2]oct-3-yl}[E3-(5-netlioxy-3-pyridyl)propenam de};
(R - N- @ahhereng abicpyestng:2. 2. 2] oct - 3-yl ) [ E- 3- (5- bydroxy- 3- pyri dyl ) propenam de],
or (R -N(21-cvabicyclo[2.2.2]oct-3-yl)[E-3-(4-imdazolyl}propt%am dej;

or an enantioner thereof, of a pharmaceutical\y-acceptable salt thereof. |
G A pharnmaceutical conpositj Ckund of the general
formula D1 1 8 MA 20fl ~ erein,A repres ts: or Il Drepresents
oxygen, or sulfur; Rl~r ts hydrogen thyl; R2 represents
hydrogen, or Cl--C4al kyl; ™ R3 represents: ;A or R4, R5, and R- are

i ndependent |y at each occurrlénce sel ect e® froi hydrogen, hal ogen,

Cl- C4al kyL C2-C4al kenyl, C2-C4al kynyl, -CO2R7, --CN,-CF3, or Ar, provided
that at |east cpofnafofdergodsiRuy epresents Az; Ar represents thienyl,
furyl, pyridyl or imdazolyl which may optionally be substituted wth one
or more subsRi tepraseis bedreetnedl eBYY  hydrogen, hal ogen, Ci1- C4al kyl ,
_C_Z-Cchalolr(enyl ®? ,-6%1255%%'11§2{r%§én, o?‘b}'—'&aﬁ?ﬂ eroaryl, -CO2R7, -CN, -NO2, -NR5R9,

R’ represents:

R* R® : Ar
AN . A
T I, N

RS R®, and R® are independently at cach occurrence selected from hydropgen, halogen,
(-Caalkyl, C~Caalkenyl, Co-Caalkyny), ~CO,R’, ~CN,~CF3, or Ar, provided (hat at least
onc of R* and R represents Ar;

Ar reproscuts thienyl, furyl, pyridyl or imidazolyl which may optionally be substituted
with one or imote substituents selected from: hydrogen, halogen, C;~Caalkyl, Co-Caalkenyl,
C,-Caalkynyl, aryl, heteroaryl, -COZRT, —CN, —-NOg, ~—NRBR9, --CF3 or -OR'Y

R¥ R and R" are independently at cach occurrence selecied from hydrogen,
C,-Caalkyl, ary}, heteroaryl, ~C(O)R'", -C(O)NHR™, ~C(O)R™ or—SO,R*, or R® and R” inay
together be (CI1LQ(CH )k where Q is0, S, NR'®, or a bond;

1152104,

kis0t02;

)R, R, R, RS, R and R1S, are independently at cach occurrence selected
from LT|-C4alkyl, aryl, or heteroary),

or an cnantiomer thereof, or a pharmacentically-acceptable salt thereof, together with

a pharmaceutically-acceptable diluent or carrier.



R8, R9, and are independently at each occurrence sel ected from hydragen,
C-C4;ilkyl, aryl, heteroaryl, -C(ORl', -C(ONHR12, --C(OR13 or-S @QQMAYZUUL
or RB and R9 may together be (O'I2)3Q(O'I2)k where Q 1s 0, S, NR15, or a
bond; jis2to4; kisQo2; R , RID, R, RR2, R3, R', and Rl5, are
mdependently at each occurrence sel ect ed 1'rorn G -Caal kyl, aryl, or
heteroaryl; or an cnantioner thereof'-3%or a pharmaceutically-acceptable
salt thereof together with a phar maceut i cal | y-acceptabl e diluent or
carrier. 8 MAY 2004 -39 7. The use of a conpound according to Claim1l in
the manufacture Ofheasc vbdienpend sfordinp Crvad e merpinfuael fer s di sease,

| earni ng deficit, cognition ficit attention f i CJ | oss,

At t ent iToei@entang far thy Bertaent of %@W%‘é%?w ﬁ%%‘i}%mt d f“%@g%ﬁ%% a, or mania
or manic depr |on i

11ti nt i%GPY ”ﬁcsfisf 'é‘éiglé”m 35?‘2%6 1%{@%&113{&)83?&{?%@?1?%821521r?gflgf}fve di sorders in

whi ch tlaesenlienih OsSnaih ofghit BefBdstons LoapBedy Pahta, Pokssat's dincasd, snoki ng
or nicotl ne addiction. 8. The use according to d.aim 7. wherein said

conmpourduitgtonh-dischea Tabietty's pujdeoree, apwedeggnerptyyepdisprders frywhich Jiespié il de]

N- (1-azabi cycl o[ 2. 2. 2
N (1 arciveyerepsminstdeiacseidn o nag YA BRRRRIAERL (1 7ran

cyclo[2.2.2]oct-3-yl)[E-3-(3-pyridy))propenam dc];

N (1-azabicyclo[2.2.7-]oct-3-yl)[&3-(4-pyridyl)pr openam' de]l ;

N (1-ar. ahi cyclo[2 2.2)oct-3-yl)[E- 3-(2-thienyl)pn)penam de);

N- (1-nzabi cyel o[ 2. 2. 2] oct-3-y1) [ E-3-(3-thi en 1 nam de]j

N- ( 1- azabi cyel of 2'”2b Qjeo't'sffmémg}? Pmg. ‘(’@’rﬁf‘t“?’ ‘% lB@l)gpropenarm de] ;

N-(1-:e~abic ridyl rocnamde
N- E 1- azab| cy Q ¢ ‘]Elc)é‘] %@CZ]@%CY%%@'%S %rgxé;]m?{“%}rydyl ¥pz 8peﬁar ni de]] or
N- (I - azabi CyﬂL@L%a%}as[tz Batd i) ;BMS furyl@tm@@wm)@ﬂopenam dc]; or an

ennnti orner thereof, or har maceut i cal | acceF:gna.taI]e sal t thereof 9. The

use accor di niy- &lm/@DJ&Vﬂﬂﬁ Fled 1) B G- RERDOTFRPC

(R)-N-(1-aal f gyel of 2.2-2] 9atr 3¥iB b3 piadyAptatiendhieppenat Zi i del ;
N-(1 -ﬂzablcyc10[2.2.?.]oct—S—yl){E-B-(4-pyr1dyl)propenam1dc] :
N-(1-azabhicyclo[2.2.2]oct-3-y1)[ E-3-(2-thienyl)propenamide);
N-(1-azabicyclo[2.2.2]oct-3-yl)[E-3-(3-thienyl)propenamide];
N--(l-azabicyclo[2.2.2]uct—3-y])[E—S-(S-nitro—2-furyi)propcnamidc];
N-(1 —nzahicyc]o[2.2.2]001-3-yl)[E-3-(S-methoxy—B-'pyridy])pro penamide];
N—(l—azabicyc]o[2.2.2]oct-3-y])[E-S-(S-hydroxy-S-pyridyl)propenamide], or
N-{1-azabicyclo[2.2.2]oct-3 -y)[E-3-(4-imidazolyl)propenamide];

or an enantiomer thercal, or a pharmaceutically-acceptable salt thereof.

9. The use according to Claim 7 wherein said corpound is:
{IR)}-N-( l—azabicyc]o[z,2.2]0ct-3-yl)[E-3-(2-furyl)propcnzpnidc];
(R)-N-(1-azabicyclo{2.2.2]oct-3-y1)[E-3-(3 -furyl)propenamide];
(R)-N-(I-uzabicyclo[2.2.2]oct-3-yI)[E-3-(2-pyridyl)propen amide];
(R)-N-(1-azabicyclo[2.2.2]oct-3-y1)[E-3-(3-pyridyl)propenamide];
(R)-N-(1-nzabicyclo[2.2.2]oct-3-y)[E-3-(4-pyridyl)propenamide];
(R)-N-(1-azabicyclo[2.2.2)oct-3-y)[E-3-(2-thienyl)propenamide];
(12)-N-(1-azabicyelo[2.2.2]oct-3-y1)[E-3-(3-thienyl)propenamide];



; (R )-N-(1-azabi cyclo[2.2.2]oct-3-y1)[E-3-(3-filryl)prOpcnamidcl 8 MAY 200
(R -N-(1-uzabicyclo[2.2.2]oct-3-yl)[E-3-(2-pyridyl)propen am de.]; 1 ¢
(R -N( I-abicyclo[2.2.2]oct-3-y))[E-3-(3-pyTidyl)propenan dej;

(R -N-(1l-arabicycla]2.Z 2]oct-3-yl)[E-3-(4-pyr-idyl)propenarnide];

(R -N(1-a7abi cycle [2.2.2]oct-3-yl)[E3-(2-thienyl )propen arni de];
(R-N(lI.. zabicyclo[2.2.2]oct-3-yl)[ 03-(3-t hi enyl) propenam de]; 1 8 NMAY
2004 -40 (R -N-( {

-azaUicyclo[2.2.2]ocl -3-yl)[L-3-(5-nitro-2-furyl)propenamdc], (R)-N-(I

- ~zabi cyc] o[y R.2]- Qﬁb13@to¥ﬁf2%c&3(ﬁﬁﬁme(fshﬁtfwa“ﬂﬁy)@rorﬂyiﬁlmbIOCnam de};

(R -N-(1- arabl cycl o[ 2 act-3 E-3-(5 dr oXy yridyl ) propenaridc],

or (R- N(J(RQMI-@WIM&FED[ZZZ]]Mﬁ )8) ?*3){551@@%&'3 Pml@dgﬁ?ml?rﬁfdgg)enam dc];

or ail cnal ~(t{|)ol\m%{ 134@10(:;(:?0% 2. Z?OCI%-yqﬂgrﬁche%tré}% %tﬁ%%?d%te%lnﬁcj?@“ ther eof .
(R)-N-(]-azabicyclo[2.2.2]oct-3-y1)(E-3-(4-imidazolyl)propenami de];

or an cnantiomer thereof, or a pharmaceutically-acceptable salt thereof.



