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DERI VATI VES Technical Field This invention relates to new nedi cal use of.
qui nucl i d‘IVFfé“’éW}I am des or 5 pharnaceutically actceptable RGT/PE000R2 0 of |
processes for preparing them and pharmaceutical conpositions containing
them The present invention also relates to certain novel quinuclidine
acryl ani des or phar MNEWUIISEAND NOVEL NeARABITYCLOAMIBE DERIVERVES 1 ocesses for
preparing them and pharmaceutical conpositions containing them In
particular the invention relates to the use of quinuclidine acrylam des
for theteipmasatielan of nedi caments for the treatment or prophylaxis 10 of
psychot T drsoraders or intellectual inpairnment disorders, as well as in the
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activation of the a7 nicotininc receptor is beneficial. Background of the
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anal gesia, Tourette's syndrone, and Parkinson's di sease has been di scussed
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cer t ai npphylagik iofl haMamEisydsastbcondRiony af which actvition ofMNe @V diberimnesesedtor
i nvention has found a new pharnmacol ogi cal use, is known from EP 581165- A2
t o havelsdepefidial. as antitussives. The antitussive activity.of the conpounds:

was desgri bed a i "w,t hout 25 effects on the central nervous systent,
and t he—%MM%’ n for the treatnment of diseases involving the
central ner voRsuRYotc8RpYRRIsRMicl bdSiddRitlic S ich8iM Redptors e thete@tthé R Of
According to the present 1nvention it has beén found that conmpounds of the
gendbal a rdnge ofilinonders\Wydding Getiite PCHOIBEY Y f@2%B0h suck as Rizhelher’ sREsease,
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 in Annual Reports in Medicinal Chemistry, vol. 30, pp. 41-50,
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 acrylamide derivatives, as to which the present
invention has found 2 new pharmacological use, is known from EP 581165-A2 to have effect

as antitussives. The antitussive activity of the compounds was described as being "without

effects on the central nervous system”, and the use of the compounds for the treatment of

2.
h.

diseases involving the central nervous system was not suggested.

Disclosure of the Invention

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

formula I:



A D, wherayopi/ssstepresents: Z ~ 1 N- (?- NRe 1V a |IN |pdt/sEdo/oRi6zvV VI 5
D represents oxygen, or .sulfur; R reps2sents hydrogen or nethyl; R2
represents hydrogen, or Cl1-C4 alkyl; 10 R3 represents: R6 Re Ar RA R4 R5
R5 R4, R5, and R6 are independently E‘ydrogen, hal ogen, Cl1-C4 alkyl, G-C4
al kenyl, C - 15 &4 al kynyl, -CO,,R7, [-CN,-CFS, or Ar, provided that at
| east one of R4 and R5 represents Ar;/N Ar _Represents a 5- or 6-nenbered
aromatic or heteroaromatic ring confai niffig zero to three nitrogen atons,
zero or one oxygen atom and zero or ong{sulfur atom or an 8-, 9- or 10-
menbered fused aromatic or heteroaromatit ring systemcontaining zero to
four nitrogen atons, zero to one oxygen atons, and zero to one sul fur
atonms which nmay optionally be 20 substifuted with one or nore substituents
selected fromthe follow ng: hydrogen, halogen, Cl- C4 alkyl, C7-C4
al kenyl , WB§T€®4 al kynyl, aryl, heteroaryl, -CO2R7, -CN, -NO®2, -NRSR, - CF3,
-OR1; WO 01/3 | SE0O0/ 02262 -3 R8, R9, and R10 are independently
ST

hydr ogen, Cl1- aryl, heteroaryl, -C(OR', -C(ONHRL12, -C(O R13,
-SO, Rl or R8 d R‘QL may ogeh{:er be (CHv]’Zj QCH, )k ehﬁ Qi
@ NR N %
. N N R*
I I Iv A Vi
5
D represents oxygen, or sulfur;
R! represents hydrogen or methyl;
R represents hydrogen, or C;—C, alkyl;
10 R represents:

R® R® Ar
4
R R

R* R®, and R® are independently hydrogen, halogen, C;~Cy alkyl, C»~Cy4 atkenyl, Cy—

15 C4alkynyl, —C03R7, ~CN,—-CF3, or Ar, provided that at least one of R* and R’ represents Ar;
Ar represents a 5- or 6-membered aromatic or heteroaromattc ring containing zero to three
nitrogen atoms, Zero or one oxygen atom, and zero or one sulfur atom, or an 8-, 9- or 10-
membered fused aromatic or heteroaromatic ring system containing zero to four nitrogen
atoms, zero to one oxygen atoms, and zero to one sulfur atoms which may optionally be

20 substituted with one or more substituents selected from the following: hydrogen, halogen, C;-
Cy4 alkyl, Co—C, alkenyl, C»—C,4 alkynyl, aryl, heteroaryl, <CO,R’, -CN, -NO», -NRPR®, -
CF3, -OR'?,



O S, NR‘éé 1/:?{1 bond jis2to4; 5 kisOto2; R7, R10, R11 R4,

and R15 8 bependently Cl-A4 al kyl aryl or heteroarQT‘:'WSFCW’"’%H?2

enanti onmer thereof, and phar naceutlcal1:§/ acceptabl e salts thereof, are

useful for thg repargthn of a nedi canent for the treatnent or

prophyl axi s &> B VA&'| aredndapendandy bydrogen, &7 64 allyl, arytphetenoenyl, -G(@)R'der s.
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| oss, rd%aN Qe Def | Ci.t Hyper activity Disorder, anxiety, schizophrenia,
mani a o Rc B98¢i on.* Lewy Body Denentia, Parkinson's disease,
Huntington's; »;; e, Tourette's syndrone, neurodegenerative disorders in

- whi ch there r's Toss of cholinergic synapse, jetlag, cessation of snoking,

ni cotSi ni ¢ addiisOiteB; 15 | ncI uding that resulting fromexposure to products

cont ai ni ng ni qot oney, g r;,pl for ulcerative colitis. Unless otherw se
| ndi cat ed, tRe» R1+BA> oﬂﬁéRr ﬂ@rlﬂé@eﬂé"-ﬂi’é’r@uﬁg adky. arylret hteroarydt hyl |
n- propyl, n-but butyl,  t-but s-butyl, whether al one or

I
part of oawbﬁwpfymg’f @6%09%9 PBWF‘&F“@HY aemfiw lecsali thsranfcare ysefulfar thee c|3- c4
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substi t yit€ltbciat hnpnendmdisbfm of the follow ng substituents chosen from
among the followi ng: halogen, Cl1-C4 alkyl, G C4 alkenyl, C2-C4 al kynyl,
-C0dR7, - ON, Examuples ofpeghaondigipes, discayes or disondarscse Adahisimers diseasadieamning],

heteroar fers t ered aroma eteroaromatic ring
cont ai nfl%flémégrﬁm?%" ?ﬁacltéatrt]ﬂuogéienﬁggtx%er%oryg%sis AB?“‘%?H?%WS‘MC&%C&W Yand zero
or one Bilokdbr, Aix@y, sohieyphiesialMadia bhﬂmﬁﬂc'?ﬁf)&@ﬂb@i@%ry@od@&herﬁﬁe ni trogen,
oxygen, or sul fur atom  which may o_?tlona 'y be substituted with one or
mor e suBakinsoe'sdiseassoBluntingtom’s disoasg, Touretts’s synsinome; nenaddegenerative-di¥ordarky | |
C2-C4 al ke

i o5 By RBPneEe {5 o L Mgl Sybires-Jf Ak o5y o RN BB AR OGS HER ne.
or i19di fiRludinglthatM@llds3&brh exBosttSR JblctSomining nicotine, pain, and for ulcerative
colitis. |

Unless otherwise indicated, the C{—C, alkyl groups referred to het;ein, 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 C3-Cj alkyl groups may also be cyclic,

20 e.g., cyclopropyl, cyclobutyl.

Unless otherwise indicated, aryl refers to a phenyl ring which may optionally be
substituted with one to three of the following substituents chosen from among the following:
halogen, C,~C, alkyl, C;—C alkenyl, Cp~Cy4 alkynyl, -CO,R’, ~CN, ~NO,, -NR®R?, ~CF;,
-OR".

25 Unless otherwise indicated, heteroaryl refers to a 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, C»—C, alkenyl, Co—-C, alkynyl, -C02R7, —CN, =NO,, -

30 NR'R’,-CF;,-OR'".

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




Phar maceutywoalissginccept abl e derivatives include sol vat es anp¢graaé/ezeior
exanple, the conpounds of formula | cag-.formacid addition salts with
acids, such as the conventional pharmaceutically acceptable acids, for

exanpl e, mal ef ﬁarmg&ﬂ.[u%?ﬂéQéc%mglg?ﬁlgé99{vgﬂn%lude ng@%&%&’lts %onl glfeut'ﬂg“ c,

salicylic, aric an anes 5aci ds.
Preferr e@'oxﬂ,ﬁthmdg BEfIrMmUR1 dah Fornh¥Gd hddifort €0t v RUPaAAS tefcohednioha |,
wherein A represents: N Il 10 or an enantioner thereof, and

phar macephirmacduyicallycassepibble acids.tfor exampiss talaie. dydrochleriehydmbiemics of t he

i nvention, al so |nclud conp of .f rrrula |, .whereiLn represents
oxygen; 8?05850%3%% gllllxggl?c citri %‘ﬁr madelic t@ﬁ’l‘r?"}/a"élé'ﬁ%ts&‘fﬁ‘lﬁgonécal ts

thereaf. ;Rreferred enbodlnents of the invention also include conpounds of
for rrula P wherel n R2 represents hydrogen; or an enantioner thereof, and
phar maceut i Cc aPtefereeciopticdithents of the irventidieinelatle chinpdumds efff oembladi whertm Af t he
i nvention also include conpounds of formula |, wherein R3 represents: Ar
20 or anreprsABoner thereof, and pharnmaceutically acceptable salts thereof.
Preferred enbodi nents of the invention also include conpounds of formula I,

wherein R3 represents: Rs R4 R5 17 PCT/ SEOQ 02262 when R4
represents Ar; RS represents hydr og -C4 alkyl; R6 represents
hydr ogen, or hal ogen; an enanti hereof and pharnaceutlcally
acceptable salts thereof Preferred eﬁbodlnents of the invention al so

i ncl ude conpounds of formula I, wherein A represents: 511 D represents
oxygen; R2 represents hydrogen; |

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

E/

20 or an enantiomer thereof, and pharmaceutically acceptable salts thereof.
Preferred embodiments of the invention also include compounds of formula I, wherein

R’ represents:

RG

a)\r““

RS



R3 represents: Ar 10 or an enantioner thereof, and pharnmaceutically

accept ahwe oéa1s t hereof. Preferred enbodi nents of the i nRENSEWH224250

i ncl ude conpounds of formula |, wherein-SA represents: N 15 Il D
represents oxygen; R 2 represents hydrogen; R3 represents: R6 Ra 20 R5 R4
repr esentwhetR” fepresenté Ar; R’ repfoséiitd Bdtdgen? 6 CSEQRNIGR 30 FepreSertShy o eas 6t S
hydr ogen, or Cl-C4 alkyl; R6 represents hydrogen, or hal ogen; or an

enant i ongelageay @Em enanipmeriheraels and plarmacentically agseptablgisakts theesobof .-
Pr ef d embasli f ' ion.al so. inglud f lLa I,
wherei n 5 A Treires doaed ATt B P ik S Smhin LR 1y

cont ai ni NYrepeésents® three nitrogen atons, zero or one oxygen atom and zero
or one sulfur atom or an 8-, 9- or 10- nenbered fused aromatic or

het eroaromatic ring systemcontainin ergyto four nitrogen atons, zero to
one oxygen atons, and zero to one sylf atonms whi ch may optionally be
substituted with one or nore substitiugnt$ selected fromthe follow ng:
hydrogen, hal ogen, Cl1 10 C4 al kyl, C3SN al kenyt, C2-C4 al kynyl, aryl,
heteroaryl, -CO2R7, -CN, -NO,, -NR R9, - CF3, -ORl; or an enantiomner
thereogm,9 and pharmaceutically accepta&ie salts thereof. Preferred
enbodi-hents of the invention also include conpounds of formula |, wherein
A represents:

D represents oxygen;

R? represents hydrogen;

R’ represents:

Ar

o

10 o .

or an enantiomer thereof, and pharmaceutically acceptable salts thereof.

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

@ﬁa

N

A represents:

15 I

D represents oxygen;
R? represents hydrogen;

R’ represents:

20 R

R* represents Ar;



RL N 15 .RdfRspsents oxygen, R and R2 are hydrogen; RPOTHROMEBAIS: Ar
20 or R3 represents: R R4 'RS 25 in whiclg. W 01/36417 PCT/ SEQCQ 02262 -7-
R4 represents Ar; R5 represents hydrogen or Cl-C4 alkyl; R6 represents
hydr ogen s _hal o - AArepresen a 5- or 6-nenbered aromatic or

het er oar o trF%reﬁ%gS&ygAg’ eﬁl%i(?@é‘z‘ggg’to 5 three nitrogen atons, zero or one

oxygen at %ﬁreﬁ@&nmiﬂr@en%ﬁa%ﬁ;ur atom including phenyl, 2-, 3-, or
4-pyridyl, 2- or 3-furanyl, and 2- or 3-thienyl, any of which may

opt i onal | yorlar enantioster theresd, anidiphamreewically acceplablsisaltatbencef. chosen from anong
the foll ow ng: rogen, .halo ., .Cl-CA kyl , C -CA4 al kenyl - .

Al kynyl | - COORPIAERT RppmERESRY i0veagon Slsegetude sprapaluds G tramith L SYherin
and phag mgehleg 5.8(?%@@5919&@@1 Sfnfatic P REERhromdtic g Bhiafth LFAT RIMAR Of
formula | 'inctude the foll ow ng:

N- ( 1- Azabirity6den[atoras, 2¢root ofle yiyeetratdnnand yérp oo pensulfud afom, ohad 8-, 9- or 10-

- Azabi cycl of 2. 2. 211 oct - 3-yl) (3-phenyl propynam de); .

N- ( 1- Az abinagmbesediusedargmptiGosheferpadmaioring syseshedjainine spera fpurdaytrogen

N- (1- Azabicycl o[ 2. 2 SN PAVA| r3-(2-nitrophen r openarm WD
N (1- Az abioeen a2 8987 BBleeA sy i 6 G shRHS W BISRRRA By o2
N- (1- Azabisgygingb@ with 3he 6¢ mareydubdifueing stid¥Ridirsny BREONGVREOPRIGEEnTRdlogen, C)~
10 C, alkyl, C,~Cy alkenyl, Co~Cy alkynyl, aryl, heteroaryl, ~CO,R’, -CN, -NO,, -NR*R’, -
CF;, -OR'; or an enantiomer thereof, and pharmaceutically acceptable salts thereof.

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

A represents:
R’
oy
15
D represents oxygen;
R' and R? are hydrogen;
R’ represents:
Ar
/
2 X
or R® represents:
RE
LLLL/S/ R4
RS
25

in which:



- N- et hyl - (E- 3- phenyl propenan de

[ E-2- phegyl cycl opropane-| - %m%%)
(Z- 2-f 1 uoro- 3- phenyl propenani de); 20
[ E-3-(
[ E-3-(

Azablc clo 2. 2] oct - 3-
é’(ﬁ [é 2. 2] oct - 3-
Azabl cyclo[ 2. 2. 2] oct - 3-

2.2 2- f or mam dophenyl ) pr openam de]j ;
4-ni trophenyl ) propenam dej ;
?E@t%‘@ 12 nophenyl ) propenamni de;

E3 f or mam dopheny! ) propenani dej ;

Azabi cycho 3 met hyl - 3- phenyl propenani de) ;- 25
Az abi cyc12 fe%r%elgt]sgxg?r%ei % e?\ { 4- N- et hyl am nophenyl ) pr openani dej ;

Azabi cycAof@ré&eﬁl}smd—oBéyhe)tfﬂEeré’d @z@nﬁnuoﬂhmwmmmwmg g@renan del
1- Azabi_cycl o [ 2. 2. 2] oct-3-yl)(Z- 3-phenyl propenam de) ;
at}br%,eymrew PYOm$, FEFQ Y_GPe\OXESE Hemphnd Z5Te, Aeene qylfsp@tnmreféydmo phenyl,

0 m de
1 oo oy O SpeSidy poSt ik ame- 7 3 BR, o GROAN isS ity be
N- (1 - Aza&ibsuﬁth[vazr?or?d mﬁor%subskmfenzs m&émroﬁamexﬂx@fo%wmmhs}abo«en,
N- (1- Azabi cycl of 2. 2. 2] oct - 3-yI ) [ E- 3- ( 2- net hyl phenyl ) pr openam ef
01/ 36417hmgmsewmzﬂzco—@, alk¢myl /Cafiaafieing], 2CO,R7, -CN, -NO,, -NR'R
2] oct - 3- ﬂI[E— 3- (3- et hoxyphenyl ) propenam de]; N- f 1- Azabi cycl o[ 2
2. 2] oct - éRy p{@@?’{lﬂomm@?@ﬁﬁ@ﬁﬁllp presewioelly asceptable salts thereof.

N (1360 2o o cr Bjereg coprgfbady oomminy) s e BRIGNES) DR |
- AZ i £ CAaBic c18[‘72:1. ofdct- ij(EBE: %r spehamide enyl ) propenam de) ;

Azabl cycl of oct-3 chl orop enyI ) pr openam de]j ;
AzaM1(l:‘y‘\ﬂabl[C2019[ 3lpet-3- Kg-PFEYHJIQBXMHﬂﬂ@hI or ophenyl ) pr openani de] ;

e B se1or Bt S B oS RBRHER D openam del : 10
e 5"’%?“%‘%"? e enam e

ii\z dﬁ-l(b—yﬂalablE:)chQEZZ.; bbct-S-yjl)w-PE(”Ear(uzolohemfyl)pmpmmdq]h phenyl ) pr openani de] ; -

:Azig_i(g_y E?%C]Q['-% g@?@-@ﬁﬁéﬁﬂ‘é %}Iﬁlijy%ﬂ%geﬂ%}tﬁ/ phenyl )pr openam de]

Azabi cycl @[

‘<‘<‘<‘<‘<

2] oct - 3-
Az abi ccho[@f‘i‘eQJFoAét 3-

N-(1- )
N-(1- )
N-(1- )
N-(1- )
N-(1- )
N-(1- Azablcyc
N (1- Azabi cyc ['%% %ﬂg{irogeﬁ g
N (1-
N(1-
N-(1-

N-
N—(l
N-(1-
N- (

,-CF3, -

—~~
PRPRRETRRRRRER

N-(1-Azab1cyclo[_....2]oct-3-yl)(Z-2-fluoro-3-pheny]propenamlde)'

20 N-<(1- Azablcyclo[-.-.2]oct-3-yl)[E-3 -(2-formamidophenyl)propenamide];
N-(1-Azabicyclo[2.2.2]oct-3-yl)[E-3-(4-nitrophenyl)propenamide);
N-(1-Azabicyclo[2.2.2]oct-3-yl)(E-3-(4-aminophenyl)propenamide;
N-(1-Azabicyclo[2.2.2]oct-3-y])(E-3-(4-formamidophenyl)propenamide];

25 N—(I-Azabxcyclo[2.2.2]0ct-3-y1)[E—3-(4—N-methylarmnophenyl)propenamide];

N-(1-Azabicyclo[2.2.2]oct-3 -yl)(E-3-methyl-3-phenylpropenamide);
N-(l-Azabicyclo[Z.2.2]oct-3-yl)(E-2,3¥diphenylpropenamide);

30 N-(1-Azabicyclo[2.2.2]oct-3-yl)[E-3-(4-methoxyphenyl)propenamide];
N—(l-Azabicyclo[".Z 2]oct-3 -yl)(E-’?-methyl-3-phenylpropenamide)'




15 N (- Azl gaysgdngl 2- 2. 2) oct - 3-yl ) [ E- 3- (3-furyl) propenam dedcT/SE00/02262
N-(1- Azabicyclo[ 2. 2. 2] oct - 3-'yl ) [ E-3- (2-p§ri dyl ) propenani de] ;
N (1- Azabi cycl o[ 2.2. 2] oct-3-yl)[ E-3-(3-pyridyi)propenamde]; N ( |

- Azabi cyc . -yl & Q- : . L ;
N-( 1- Azab@%:‘%%%??&&%g{o-%&?ﬁ))% E’@'%’é*‘@ﬁ.’%%%‘?@%ﬁ'ﬂ?ﬂd el ] 20
L ot s et o e | -
2. - 3- - (5- - 2- el;
N (1- AzabNe(;lGA@P@YQ‘PQ-%3%333SMI)[F%@ﬂ@Wﬁb&RFXBﬂ‘BW‘R‘&yI ) pr openani de] ;

ool ESGABRSEEE B Qo R AR o penan e 25
N (orods IS RAER IO R Ro e laodt MEndmmtay| B SPETST 00 o
B o S BT i PRI P AL e Pl 40, 1o ow v

(R -N (1 Nzéb_ %")blﬂlyﬁ‘[ofg-%rﬁﬂ‘nggt)’l)si%¥i%»%%%@?}gﬁ%ﬁ%@m@% 5

(R { IO F g st PRy s 1C

R) - N- (| - Az@bj 2268t ) idde) :
E) C)T/ SE(() y %@6,%%@&@{0&2 P08yl 3iBb X 4-Bromphehyiypogenamiddd) ; WO 01/ 36417

E % - ﬁlg)i A&(aEm}otﬁygl[oéz.%Zkv]caétymwb(ﬁ(igd?ménmmwmm:de) ;
- - cycl o t 3 3eWl Wl:E3.3:.(2-0i | I de] ;
RN %@%&wg%%%;ﬂv?&ﬂi@-?}r@fP@p}lif@ﬂ?ﬂﬁ%ée%%ﬁ%iy? P or bpenam dei :

- A S 2.2 . - h o H d , 5
(RS) - N- (| Ngzqugi.a%y |lg['2'? 2].03) o??’[ggiq’)"[‘*éﬁ%‘%?‘fa‘gn“’%”ﬁ’é% enyl )kl %ﬂ?ﬁﬁgﬁmde]e ]

g g - x g i ﬁ(aE@mgam:yolpgz.mb]cea{yl)eﬁ@?-ﬁf-Eimxo@%methylnbmé)ﬁgqpp?ﬂmﬁeham‘ de] ;

- - Azabi cycl o ogt - 3- -3-(2-net i de] ;
() 1o Mg_m%wpl%fvzggf%yé-cvp?@ély&;%mﬁvém ISP Cheny br openan de)

- - RzAk . 1 L Yehiaet! -1 - b i de) ;
10 (RSN B o F I e e R, el propane- |
(% ;ir tlgf)z(ElimXCZ:tQ%)Azabiclyc1[0[22.22.2]o]ct~3j[yl)[E-3|-(2-(—pzyridy1)1|)ropcnam3ide];h | y

- - Azabi cycl o] 2. 2, 2] oct - 3- -2-f 1 uor o- 35 phen ;
(R - N-( 1-Nz(e\b‘?ﬁ@é@b’%‘?EZ.-?Z’3ﬁ’fbgtyl)ﬁ5§r¢[ﬂln§3"b%°?mﬁ'dop%eﬁ;?fg? gg]eng)m de] ;

N-(1-Azabicyclo[2.2.2]Joct-3-y})[E-3-(4-pyridyl)propenamide];

E-
E-

N-(1-Azabicyclo[2.2.2]oct-3-y})[E-3-(5-nitro-2-furyl)propenamide];
N-(1-Azabicyclo[2.2.2]oct-3-ylI)[ E-3-(5-methoxy-3-pyridyl)propenamide];
N-(1-Azabicyclo[2.2.2]oct-3-y1)[ E-3-(5-hydroxy-3-pyridyD)propenamide];

25  N-(endo-8-Aza-8-methylbicyclo[3.2.1]oct-3-yl)(E-3-phenylpropenamide);
N-(exo-8-Aza-8-methylbicyclo[3.2.1]oct-3-y1)(E-3-phenylpropenamide);
or an enantiomer thereof, and pharmaceutically acceptable salts thereof.

Particularly preferred compounds of formula I include the following:

30  (S)-N-(1-Azabicyclo[2.2.2]oct-3-yI)(E-3-phenylpropenamide};



R | - Azabi cycl o[ 2. 2. 2] oct - 3-yl ) [ E- 3- 4n|tro henyl ) prq

§R§ El WO, HH clo%z 2. 2} oct - 3- HEE g((4 am ngphe%yl)?pll%ﬁﬁiﬁw&&b 15

(R (1- Azabi cycl o[ 2. 2. 2] oct - 3- yI ) (E-32({4-f or mam dophenyl ) propenani dejJ ;

(R ( 1-Azabi cycl o[(2 2. 2] oct - 3-yl ) (Z- 3- net hy| - 3- phenyl propenani de);
(S(SMa(tirA;QbIlQ)'FE %"Zj]wlﬂ)@mhpwlgmp;nmde) hyl ani nophenyl ) pr openani de]

-\Jﬂ-éﬁﬁ %(yé:h‘@,[z)%pﬁ eanglhgl:g%-ifj’ Mtropﬁergﬁ)propenamlde],

5
ZZ%ZZZZQWZZZZZ

(R E% -Azagf‘gﬁ‘%k%@’g %&c{ "g)%?ﬁ(é‘ % ﬂ%}?ﬁgﬁgwny g?épeﬁgm dej;

(RN (L %”’ﬁ“mﬁ“"’@[ 2 2 2100 I L 3 (At HoypRenyL | pr openar de ;
abi cycl o oc met hox en ropenam de

(R) - N (1RAY @béﬂYSI"iz $aRat-3 3¥I§/Iﬁ;£ @-a@wbww )P!Bgﬂgﬁ@ﬁ%e Popgnamdde)

S 25

(A &rkﬁéf‘@. RO e Ol e T R A

(RS) - N-(1-Azabi cycl of ipveﬁ 1%2 net hoxyphenyl ) pr openam de]
(R) - I\I—(IR&télb(llaﬁfzﬁbU{}'QIOf’ 2p -33l13r l[ﬂﬂhxl-( 3@?&?@9@@@ ropenami dej ;

(RS - (3-HEREh B S 2o R ey oriRar-o 19”?‘7%@?@8%2%%2?] *
(R) Ny ( 112&#;@'—&%&@%%[2731})%{3)?)@2—%56@%3@*&@&89%%&% @yenam de] ;

i cycl o[ 2 | dor ophenyl ) propenani de]; WO
01/ 3641'{RPNT(IISEM@@.RIBZ7 .2]&®-3-yI)(Z-2-fluoro-3-phenylpropenamide);

(S N ( {RBAR i va{cérﬁ”@b“t énﬁi (ERaEH ARG B P B a de]
(RN (TRAA SRS AR hE 3 Engiople W"“ﬁ“?‘?#ﬂ%ﬁigﬁiﬂim el
(R~ - YRANAL Ay (22210t O-)(P -4 EninopBeryiirapsbamitehny | ) pr openar de]

A BTN T eAL 3-(3-b | <
(1) R (25900 et St i ErsurdiaeRBomesidtonan i)

R s e S L R el S d i s e S

(RS)-N (R)-N~( l-Azabxcvclo[-.-.Z]oct 3—yl)[E—3 (4-N-methylaminophenyl)propenamide];

(1-Azabl oy Q) QL& bicskiofd 2 ide sl ks (4-Nr1{/fdllm“g&?l%x@{:henyl)np%&%%ﬁ’f jam dej:;
(R)-N-(1 -Azabxcycl0[2.2.2]oct-3-yl)(Z—3-phenylpropenarmde)

20 (R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(E-3-methyl-3-phenylpropenamide);
(R)-N-(1-Azabicyclo[2.2 2]oct-3-yl)(E-2,3-diphenylpropenamide);
(R)-N-(1-Azabicyclo[2.2.2}oct-3-yl)[E-3- (4-methoxyphenyl)propenamxde]
(R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)(E-2-methyl-3-phenylpropenamide);
(S)-N-(1-Azabicyclo[2.2.2]oct-3-yl)(E-2-methyl-3-phenylpropenamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)[E—3-(2—methylphenyl)propenamide];
(S)-N-(1-Azabicyclo[2.2.2]oct-3-yl)[E-3-(2-methylphenyl)propenamide];

(RS)-N-( 1-Azabicyc10[’7 2.2)oct-3 -yl)[E—3-(7-methoxyphenyl)propenamide]'

(S)-N-(¥R AR S R 2 2210815 TP A Ery e ﬂipemﬂuheiopenam de]

18]
h

(RS)-N-( l-Azablcyc]0[2.2.2]0ct—3-y1)[E-3-(4-methoxyphenyl)propenamxde] ;
30 (RS)-N-(1-Azabicyclo[2.2.2]oct-3-yl)[E-3-(2-fluorophenyl)propenamide];
(R )-N-(l-Azabicyclo[Z 2.2]oct-3-yl)[E-3-(3—ﬂu0rophenyl)propenamide]'




(R -.N WO 01736437 PCT/SE00/02262

(1- Azabi cyclo[2.2.2]oct-3-yl)-[E-3-(3-t ri¥-uor onet hyl phenyl ) pr openam de] ;
(R) -N-(1-Azabicyclo[2.2.2]0ct-3-yl)[E3-(2-furyl)propenam de]; (R)-N(I
- Azabi cycl @R){e( 2 AzabicydolR-238]ptt)3-YBEE (A-chlbrophenly))propepmmuide];, de] ;

R) - N-(1- Azabhi e¢ycl q[.2. 2. 2] 0¢t-3-vy| . ) [ E-3-(2-pyridyl)propenamde]; 15
§ R§ N § 1- @3&—@%&% “2!%’.51]:’-6’3?@@-‘&»[ﬁ%ér@dwwyﬁ)ﬂypﬁfﬁ%ﬁ@ham: ge} :
R) -N-(1- [ 2. - 2 { A= m dej ;
I o e e s
(R) - N- ( 1- AgoN-c)-alzathieycdo[2]2. Neét-Byhia-5-E-ahlbfophéiydipyépersienam del;  (R)-N
(1- Azabi cycl {(}YLZ 2 2]oct-3-yl)|[ E-%- S5-nitro-2-furyl)propenam de]; 20
R N T obenar el
ER% 8 E 1- ﬁé@%—ﬁi}ézﬁl{rgyé@]]28?39@%-;}1%{?%: é—’é"ﬁmpﬁhcﬂﬁ%’l"??f%?‘sg?nam de] ; de)
N- do- 8- ] A N2k oGt 3= - 2z ropenam de) ;
N- E 220?8- %@%ﬁ?%ﬁ%’%ﬁ[&g ’of%.jzp.% %%?t@%ﬁgﬁngg)gﬁéﬁﬁ‘g%bgnam de), 25 or
an enanti oamv-l\t-ﬁeAm:h‘icycmﬁﬁzmm:tﬂaﬂﬁﬁ‘ti-&ioﬂgpl&ﬁylembpﬁami?%j ts t hler eof . | nd
th t of the [ tion  there is provided novel conpounds
:(r:] gor Slr ngs{ﬁg%$W®?qyg{ﬁf‘§%59$§y ﬁé.!ﬁ'f"o’ﬁ’éPP*}ﬁf‘Mf@ge&aﬁh@c]Ar does '?Q:E e
t ' . | t4 o stitute
With ond J?%“?@-é%‘%i%%°t°$%%ﬂ°°§-§?>‘é§?§df#%%ﬁw@"f@?lp%ﬁ%@ﬁ%@%ggo;y,
hal : KA 2.208803-y1 r(3NHHTCHC hBhyl eafide);
rgp?gggnt g@mx%lfi?}g f%vtl%CT/ SEOO?())%Z( -12 ‘fme?/'z% N”pﬁo%r Vi e]R3
r epr esent SRMRG(IRAzatigycB (D220t SsENES3 -G fugeldpropenamide];
(R)-N-(1-Azabicyclo[2.2.2]oct-3-yD[E-3-(3-furyl)propenamide];
' (R)-N-(1-Azabicyclo[2.2.2]Joct-3-yl)[ E-3-(2-pyridy])propenamide};
15  (R}-N-(1-Azabicyclo[2.2.2]Joct-3-y1)[E-3-(3-pyridyl)propenamide];
(R)-N-(1-Azabicyclo[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];

20 (R)-N-(1-Azabicyclo[2.2.2]Joct-3-y){ E-3-(5-methoxy-3-pyridyl)propenamide);
{R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)[ E-3~(5-hydroxy-3-pyridyl)propenamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-yl){ E-3-(4-imidazolyl)propenamide];
N-(endo-8-Aza-8-methylbicyclo[3.2.1Joct-3-y1)(E-3-phenylpropenamide);
N-(exo-8-Aza-8-methylbicyclo[3.2.1)oct-3-yl)(E-3-phenylpropenamide),

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

In another aspect of the present invention, there is provided novel compounds
according to 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,-Cs
alkyl, C;~C; alkoxy, halogen, phenoxy, hydroxy, OCOR'!, NH,, NHCOR", and nitro, when:

30 A represents:



R represents nethyl; R2 and R5 both represent hydrogen; Béﬁsgg(;,@gepts any
of hydrwoan/36431- C4 aI kyl, phenyl, or cyano; 10 or-an enantioner thereof,

and pharmaceutically acceptable salts ther eof, which are potent i gands
for nicotinic acethylcholine receptors. In a preferred enbodi nent of this

aspect of the invention, theress provided scQnpound according to fornula
|, as defined above, mherel G .or an enanti omer

t hereof, and pharnmaceuti cal | of . I n anot her
preferred enbodi nent of thi s &g y , there is provided a
conpound according to formula I, as defined above;, wherein A represents: N
[T 20 i ~I~" WD 01/36417 PCT/ SEGQQ 42262 -12 gnd R6 represents any of
2-furyl; 3-furyl. 2-thienyl; §-thieny|9for an gﬂantioner t hereof, and
pharmaceutically acceptable salts thereof. Among these conpounds, the
foll ow ng conpounds are preferred: N-(1-Azabicyclo[2.2
2]0ct-3-u$%bﬁ$&“g3-trifluoronethylphenyl)propenanide]; 5

N- (1- Azabi cyclo[ 2.2 2]oct-3-yl)[E-3-(2-furyl)propenani de];

N-(1- Azabicycl o[ 2. 2. 2] oct - 3-yl ) [ E-3- (3RY uryl ) propenamni de]

N- (1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) [ E- 3- nyl ) propenam dej ;

N-(1- Azabicyclo[2.2 2]oct-3-yl)[E-3 yl ) pr openam de] ;

N (1- Aza- 3- cyanobi cycl o[ 2. 2. 2] oct - 3-¥I ) [ E- 3- phenyl propenani de]; 10
N- (I - Aza- 3- net hyl bi cycl o[ 2. 2. 2] oct - 3-yl ) RE- 3- phenyl propenani de] ;

N-(1- Azabicycl o[ 2. 2. 2] oct - 3-y1) [ E-3-(5-nitro-2-furyl)propenam de]
N-(1- Az abi cyclo[2.2.2]oct-3-yl)[E-3-(5-nethoxy-3-pyridyl )propenam dej :
N (1- AzaB'rglyre%anox%'ogA oct - 3-yl)[ E-3-(5- hydroxy- 3-pyridyl) propenani de] ;

R represents methyl;

R? and R’ both represent hydrogen;

R® represents any of hydrogen, C;—C4 alkyl, phenyl, or cyanb; ‘
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:
%,
&
I

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:

|



N- (1- Azabiwgai/sgsdr 2. 2] oct-3-yl)[ E-3-(4-i nidazol yl ) pr openapicd®gsodRe2’ an
enanti omer and/or pharmaceutically accgptable salts thereof. Anong these
conpounds, the follow ng conpounds are particularly preferred:

AR L bl o O R
(R) - N ( phaAwadeicontlyabaepabld sutds tieradf) [ E- 3- (3- furyl) propenani dej ; 20
(R) - N-(1- Azabi cycl o[ 2. 2. 2)oct-3-yl ) [ E- 3- (2-t hi enyl ) propenam del ;

(R) - N- (| - Azabh@org Biese cormpaywes, 3he/fojlpwing-qompokndsare prefarednani dej ;
N- (1- Azag, 35 bi 2. 2. t-3-yl)[E-3- | de] ;
N (1 o LRSS Sty OLE Gt met R B EBRE R bl (R~ N

| - Azabigyel s Y AN A2 S <A = 25 E Y| 1 de); 25
(RN (1 R EpnScsisbgtiose Y yif=ato iy bldpendmiptl Y1 P Do or bpenar del
(R - N- ( INAr-dzabigydlo22. Zlo2t BehEB3y(B-firl)Bropbrdmideloxy - 3- pyri dyl ) pr openani de] ;

R) -N-(1- Azabicycl o[ 2. 2. 2)oct-3-yl)[.E-3-(4-imdazol yl) propenam de].
I(Dh?ar maE:eM‘t(iI@&P\’%ycdﬁlgépﬁaﬁ%gyﬁ@‘?\%&%&?@ﬁ)ﬁ(’?@%@%oI za% 23 gnd sal t]s. For

exanpl e, y.the fa ol aal y.d addition salts with
aci ds, .sﬁggﬁég&?ﬁgfg’%gﬁt? gﬁ(ﬁc@ (g(g{lﬁlﬁg&ﬁiép%é%’?% | 'y acceptabl e acids, for
exanpl e, NBlARLG-cyamelioid (012 Noct B AyE3-phery Ipropepamhde]i ¢, acetic, fumaric,
sal i c&/l ic, citric, lactic, mandelic, tartaric and nethanesul fonic acids.

019 36¥{-AzeBrsethpibiryop2.2 21 -1 [Edrphsumipsopshamide];i nvent i on have the
advant a at,.th I toxic,,he  nore efficacious, be |onger
ac;/i ng, g’ﬁ'&@‘z‘zsb’ﬂ@%[&g%g‘%&ﬁ@%}S@'ﬂ‘(ﬂ'%’?‘}fy%f°m“@“B‘ldi en!t , upr oduce 19 ewer
i de ef feet. i . ful ph | ogi cal
side effret %zaﬁ%ﬁcé%{?.fﬂ]@&% W[Ea@;é%ta%x9r3t¢}g%§ale)g£§p&ﬁarﬁiaa.u phar macol ogi ca

properties. M s of Preparation 5 In I on schemes and text that
fol | ow, M(1-RzabiRlo[2122]R3;3-uhR3£5-bydrexyi3 pyridyptopatamide]ar e as defi ned

above faqr rnul a. ., .The ¢ .of faoroula | may be prepared according
fothe MehaaniHeR Ao D A micpesty Soroperiiet: o
15 or an enantiomer and/or pharmaceutically acceptable salts thereof.

Among these compounds, the following compounds are particularly preferred:

{R)-N-(1-Azabicyclo[2.2.2]oct-3-yD{E-3-(3-furyl)propenamide}]:

20 (R)-N-(1-Azabicyclo{2.2.2]oct-3-y1)[E-3-(2-thienyl)propenamide];
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)[ E-3-(3-thienyl)}propenamide];
N-(1-Aza-3-cyanobicyclo[2.2.2]oct-3-y])[ E-3-phenylpropenamide];
N-(1-Aza-3-methylbicyclo[2.2.2]oct-3-yI)[E-3-phenylpropenamide];

Pharmaceutically acceptable derivatives include solvates and salts. For example, the
compounds of formula I can form acid addition salts 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.



2 O0R NHVIIIl ARZ XA-CH gWVIl | 01X RR3 AS Schene 1. 10 .
Compound¥eP1Bul a | wherein D repr\e\ﬁﬁnts oxygen -may be PrEPEAOR62 om
conmpounds of formula VI1 by reaction a conpound of formula Vi1,
wherein Y represents ui tabl e | eaving a%aoup using a suitable acyl ation

procedure. SUNESAMROYRES A His igyention have thejadyantaggthathey, man be dyms kqmc beAryl ,

OCOAl k
r oat mofiorg Fricadtfns, BEAGIEer &bl RARlabroReX ralek 8F a8l AR bse BifEe Fdaucsy || o
0-120C feﬁ;ve’t sRi¢iefffebispars more Bisily BBSorBé @&t e offfer @sdfalSgharRhcol Y4164 pYopetties

coupling agent, may al so be necessary for the reaction to occur. Suitable
bases f&j&@&&&ﬂ(’f ncl ude: 4- (N N- di met hyl am no) pyri di ne, pyridine,
triethyl amn di i r opyl,et h Tha pseferred base is

N, N-di i sopr o§§/ h&’ﬁ%ﬁn %ﬁ%&ﬁ?%‘é‘a&%&w ¥ ag g uess-cEhgryvise| ude

car bodi Add Wl qn

(3-di m%ﬂ%cfigé% ﬁ%ﬁsgggr 3%?%{/?%@?@(})%:% m de Hydroc I or| m%’ &89’? I um

r eagent sccofding teetha mutieods endived imSchiende V.| oxytri s(di met hyI ani no) phosphoni um
hexaf | uor ophosphate or benzotri azol - 1-yl oxytri pyrrolidi nophosphoni um
hexaf | uor ophosphat e; and Ysag opRlim reagents WO 01/ 36417 PCT/ SE00/ 02262 -14

for exanple O-benzotriazol-f[-yl-N N N N-tetranet h I ur§)n| ui
tetrafl uoroborate 'ghe pr erred co $i ng agent

0- benzotri azol - etranet hyl uroni um te afI uor obor at e. Suitable
sol vents for the réj?_‘: L.o.njﬁi.l_ud.e i IJ_D.uxgn_d.e,_
e

di et hyl sul f oxi dg7" t et r ahydr of uranA or ohl orof orm The pref erred solvent is
N, N 5 di et hyl f or mam de. The react|o$ preferably perforndX at a
tenperature of 0-5VIIC, and nost preferably at a tenperature of 20-30 C
Conpounds of fornmula | wherein D repregents oxygen and R2 represents
hydrogen may alternatively be prepared from conpounds of forrmula I X by
treatment with a nitrile of

R?
Ra
A)\n/
S
Scheme 1.
10 Compounds of formula I wherein D represents oxygen may be prepared from

compounds of formula VII by reaction with a compound of formula VIII, wherein Y
represents a suitable leaving group, using a suitable acylation procedure. Suitable leaving
groups Y include: OH, halogen, OAlkyl. OAryl, OCOAlkyl, OCOAryl, 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. Suitable bases for the
reaction include: 4-(N,N-dimethylamino)pyridine, pyridine, triethylamine, 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-yloxytris(dimethylamino)phosphonium hexafluorophosphate or

benzotriazol-1-yloxytripyrrolidinophosphonium hexafluorophosphate; and uronium reagents,



formul a X W@ /3647t abl e sol vent in the presence of a suit al®@E/$RI04M2262
Suitable acids include 10 sul furic aci-di4-and suitable solvents include
acetic acid. The reaction is carried out at a tenperature of 0-50 C, and
pr ef er abkyt extimplet @bpgA0dAXOE 1 G1-NON 3B NCretRidRURSS uR te fr TS BOrdte | Thavhi ch D
represents sulfur may be prepared from conpounds of formula I in which D
r epr esenpPEfuredronping raeatisiGbenzotriazel- kyl-NAhiVeN stgiriingibylunordums ui t abl e

I .. Ih f .Syl fi h h |.ti.des, .ji Lt cul 4 15
o e RS S e S ARSI R o Mol Sl il L,
di phos phafritshy RffxeRU et fiRirofatn ﬁP&lﬁorléRJﬁﬁ?ﬁthE p‘i'é?Fxr&hf‘o]vr gty d0 i nclude aryl

hydr ocar bon sol vents, for” exanple toluene or “xyl ene. e reaction is

per f oSmedinth@fdrmamédeatiheaemtion isRefefabl yapedformedfier winpyraatre af 0-503€r atdur e of
50-180 C. Conpounds of fornmula VII_in which R2 represents an al kyl group
may be prosepretsrabhoatiy empeEsos3bIC.formula VI1 in which R2 represents
hydr ogen by a i ' : i 2al kyl at i cedures
i ncl ude treat ﬁ%ﬁ}p%\%lp 4@@%@[’)@%% rle’g'?ﬁepeﬁq%ﬁtgﬁ“é@é geaﬁg:R réspﬁ%lsfﬁﬁgy gmgé er and

base, fomagxasihEveIPBe prahirrd frogconipdudsafifbll £16 a% weitinent @ith @R & DVF,
or reductive al kylation using the appropriate al dehyde or ketone together

with a stirmabl X in 2 seitablesglwgeintthe presamee aba suikibleasi.  Suithble peig énclugd net hod
is reductive. alkylation . Suitable 25 reduci agents i.ncl ude sodi um

bor _oﬁgdrfﬂé‘rﬁﬁ&’_‘g%‘iﬂ%aglﬁéﬂfé’ﬁﬁfwiaﬂﬁ’.c aFFFE\ SF%CF‘PB(&G CPaegtttdbdagent is
sodi um b%{ﬁé}/zﬁﬁrb@ﬁo-sﬁ“ct,%:ﬂ&efe%i} at%%rﬁﬁ%?léﬁxré ﬂfd-gsi@c.water, met hanol -~ or

et hanol . The preferred solvent 1s netha T reaction is usually
conducted at Gompoyrelsaf tormuladfin GvhidD @ preseefsenkin maybe Apsied frém C.
Compounds of far 4Da VI . ar ﬁCﬁ mrercially avail able or nay_ be prepared by
met hods SHBPR Brgiad e prpichdjrepresere o%ygen by gackiom witha suitahle splHde Bhbounds

of T ormulig.MelsolRdt. Bie PREERE Efffidds 1f9des! R pAHIcRIA A Vi@ & Ritter
Wt t abl olTo y hyé’r ol

reaction a sul e nitrite, ysi's of the resulting
am dd5 Woehbdk @fhetyltHierophosiBine 28 Gle dirhér (Qoapasnitisk @fgehtd), and dipkbdphoaisd X are
commercially avail able or may_ be prepared_ b met hods known to one skilled
in the apantasgidide. Paitablssaiyanes for the reastinn insluderapd hydrocarberpeleetndple Or ganic

Transf or ' : Larock (.\/ | i r 3 9850~ 819- 995, and
(he genePaapiethobtns SiRiocutgl ABBbR Falenldte of 0989 10408 70e
appr eci apreftrdtly netefniptratueélof s0-1§0°cart that certain optional aromatic
substituents in the conpounds of the invention nmay be introduced by
enpl oyi ng ar daempeunds of tormula VII in which R™ represents an alkyl group may be prepared
20 from compounds of formula VII in which R* represents hydrogen by a suitable alkylation

procedure. Typical alkylation procedures include treatment with an appropriate alkyl halide or

sulfonate ester and base, for example sodium hydride, in a suitable solvent, for example DMF,

or reductive alkylation using the appropriate aldehyde or ketone together with a suitable

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

2
n

reducing agents include sodium borohydride and sodium cyanoborohydride. The preferred
reducing agent is sodium borohydride. Suitable inert solvents include water, methanol or
ethanol. 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 commercially available or may be prepared by methods
30 known to one skilled in the art. For example, certain compounds of formula VII may be
prepared from compounds of formula IX via a Ritter reaction with a suitable nitrile, followed

by hydrolysis of the resulting amide.



substitution reactions, or functional group transformations to nodify an
exi sti ng W@t Tuent, or a conbination thereof. Such r eadtGHPEIOMRIS2he
effected either prior to or imediately - followi ng the processes nentioned
above, and are included as part of the process aspect of the 10 invention.
The r eagent sCmnpoumiaof famuboWHi andKsiré comswerinllyravaitshle esmay ®e lpfeparediby t he
art. c exanpl es cedures %\;{;I ch may be enpl oyed. i ncl ude, but

are noth'fl Slt’é‘lP“frb‘O onélsg’g{efjé‘b €|art Sesntor e¥HEPlEcthe F&‘]"‘QS‘F cHed B onatic ring,
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Synt h - 3rd Edit 1999) . b b d
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at nrosphere. The conpounds of the invention and internediates, my be
i sol at edeqtrophilicfunqtiopalisatipp Af a'"rr?&f‘lﬁ*%’%‘“ﬁy@?%? dla THERHAY, halogengtioy, or
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salts M ner at examp ydfoc rom

sal ts; a%fbg canlyit Hydrogesationd asylitonosigsiation acsulfongladbn afarf animtar hydrayht e,
mal eat e enzoate, tartrate, and fumarate salts. Acid addition salts of

con‘b@urﬂigumﬁeﬁlmemﬂnaoﬁ amgingErow bistnaer festiongrounvie corvesdeR 0 8t a salt, -
enant i oL Ofia rdoaz%ﬁglﬁ'gﬁaﬁ_:tefroi%@g{i Kgnﬁ%ﬁi@é or ifkd J&dgnﬁs %Emﬁ%r?o?fﬁé' valents of

the appropriate ac e carrie vent or

nmedi um difzonhling Salt; e réprdcemesit df a MdEH/b3rhbthe PRuhc infaDefbddder exalfple ol ubl e or
in a solvent in which the salt is soluble, e.g., water, dioxane, ethanol,
t et r ahywelsophilie arcyalysedsubytituiemeactions. a mi xture of sol vents, which may be

removed in V\%ﬁyx%me%sspr\} lt)rdef‘g%f 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 hydrochloride and hydrobromide salts; and salts formed

30 with organic acids such as formate, acetate, maleate, benzoate, tartrate, and fumarate salts.

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

or a salt, enantiomer or protected derivative 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
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mani ¢ depression, Lewy Body Denentia, Parkinson's disease, Huntington's
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day or in sustained release form “For 01/ 36417 PGI/ SEOQ/ 02262 -17
neurotransmission in a mammal, preferably a human, may be psychotic disorders or

20  intellectual impairment disorders or diseases or conditions in which activation of the o7
nicotinic receptor is beneficial. Examples of such conditions, diseases or disorders include
Alzheimer’s disease, learning deficit, cognition deficit, attention deficit, memory loss,
Attention Deficit Hyperactivity Disorder, anxiety, schizophrenia, mania or manic depression,
Lewy Body Dementia, Parkinson’s disease, Huntington’s disease, Tourette’s syndrome,

25 neurodegenerative disorders in which there is loss of cholinergic synapse, jetlag, cessation of
smoking, nicotine addiction including 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 employed, 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 to about 20 mg per kg of animal body

weight, preferably given in divided doses 1 to 4 times a day or in sustained release form. For
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sel ect ibALN_I

t he inventi I s indicat.ed as pharmaceuticals, .in ticuylar in the
treat ment oﬁnep"PB"pﬂWF ﬁ?i'gv%‘%oﬂé@%ﬁ&? %?W%@Pé’cﬁcﬁ'g{“gﬁ? qu 1g¥eniton, an
| Mpai r ERiHtcHie? HeAEr Br aPhaARIceati@lly acceptable salt thereof, in the manufacture of a

20 medicament for the treatment or prophylaxis of one of the below mentioned diseases or

conditions: and a method of treatment or prophylaxis of one of the above mentioned diseases
or conditions, which comprises administering a therapeutically effective amount of a
compound according to the invention, or an enantiomer thereof or a pharmaceutically

acceptable salt thereof, to a patient.

N
(W]

Compounds to 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
o7 nAChR (nicotinic acetylcholine receptor) subtype should be useful in the treatment or
prophylaxis of psychotic disorders and intellectual impairment disorders, and have advantages
over compounds which are or are also zigonists of the oy nAChR subtype. Therefore,

30 compounds which are selective for the otz nAChR subtype are preferred. The use of
compounds of the invention is indicated as phamiaceuticals, in particular in the treatment or

prophylaxis of psychotic disorders and intellectual impairment disorders. Examples of

Wor the a, nAChR subtype are preferred. The use of conpounds of .
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i nventio HEGsMbRd: & : No) . Assay
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hi ppocanpadking rhd forabe tr&amett QpocyRxisE hicotine Badiaiinz@itlidingBavebuiies of
col d honpgeni zati on buffer (HB: concentrations of constituents (nmV:
tri s@Rydiremyexaesis PAPMCHAORRINSBICORRG12 1; NaCl 120; KC 5: pH 20 7.4).
The honopgenatg. | for.,5 mnutes at. 1000 t he . supernat ant was
saved and t hlg ’S\pl)%% 6(;%%@%%4 tfgg?cﬁ) gly}ogar'is afﬁ%rﬁ%gﬁ ér&: ’gﬁf&pﬁ g{ealﬁ?@ﬂ \5&9&’8
centri f ug@ginérand ProphplakBSf alceddVPBoldtis, Washed, and resuspended in HB.
Menbranes (30-80 g) were incubated with 5 nM[1251]a- BTX, 1 ng/nL BSA
(bovi ne Bearmacalog¥ni n), test drug, and either 2 MM CaCl2 or 0.5 nM EGTA
[ et hyl ene gl ygol - hi s(] 3-am noet hyl.et her for hours. at 21 C, and .t hen
filtered and% RME'W&,J&?O “ﬁl ﬂ%&*%&éﬁiﬁmﬁl‘]ﬁ%&gﬁé Iny¢nion M3y kedpeaspredif kness
C) Uu$sNGhateBisamdsk beiglt harvester. Pretreating the filters for 3 hours
with 1% (BSA/0.01 % PEI (polyethyleneimne) in water was «critical for |ow
filter [TeshRs ABa0fen affinitvial; ndRssybdyperi nut e) . Nonspeci fic bindi ng was
described by 100 p. M ( nd specifi ng was typically 75%
eG-Pungarpto ’ anes. Bat higppepmpi Megot | ne

bi ndi ng., Usi nﬁ:; a ,pr%ce ure nodified fromMarting-Barrows and Kel | ar
homogenmmzed in 20 volumes of cold homogenization buffer (HB: concentrations of

constituents (mM): tris(hydroxymethyl)aminomethane 50; MgCl, 1; NaCl 120; KCI 5: pH
20  7.4). The homogenate was centrifuged for 5 minutes at 1000 g, the supernatant was saved and
the pellet re-extracted. The pooled supernatants were centrifuged for 20 minutes at 12000 g,
washed, and resuspended in HB. Membranes (30-80 ug) were incubated with 5 nM [125]]¢-
BTX, I mg/mL BSA (bovine serum albumin), test drug, and either 2 mM CaCl, or 0.5 mM
EGTA [ethylene glycol-bis(B-aminoethylether)] for 2 hours at 21 °C, and then filtered and
25 washed 4 times over Whatman glass fibre filters (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 minute). Nonspecific binding was
described by 100 uM (-)-nicotine, and specific binding was typically 75%.
Test B - Assav for affinitv to the oy nAChR subtvpe

30 [3H]-(-)-nicotine binding. Using a procedure modified from Martino-Barrows and Kellar

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

the [}25T}a-BTX binding assay, centrifuged for 20 minutes at 12,000 x g, washed twice, and
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honogeni z‘&b(oiégﬁ%] the 11251)a- BTX bi ndi nggassay, centri fuggg)gg@oz\é\%
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t hen resuspended in .C ai ni.n .di i sopropyl . fl uorophosphate.

After 20 m %%“58?"‘_%583 ?‘#&a‘f?&?“éﬂgg J‘@Q&S’F %ﬁ%‘f@ﬁ?“%@@fmﬁeﬁ&er mintesat

CaG 1 or 0 e WP ERIEAE RpbrORImAE 0 5 e here g e PRI B EFHE o e i

gl ass fi br dnfy, Il paM atropine cndestier® mivd CACILHES MM EGT A 88K 1 m&fa;@péiya%:h%%5 "
p

using a Brandel cell harvester. Nonspecific binding was described by 1

car bachol , fikextd oypreWhatmanhglasiifitge fitterst(shidi@ess @) @fteeal¥dTe NHoskAWiEh 6138 PED)S
for Tests A and B |1 C50 val ues and pseudo Hill coefficients (nH were
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Munson P J an&. ePtgd ard Dt)%p%cgay) @m J. 10 Physiol., 235:E97-E102).

Sat ur at i onSREGHFENGIBE &3F) yt%‘é one site nodel, using the non- |inear
regressi Oanﬂﬂéﬁml'sTsT@?Tés@% Qﬁagrrow, R J. (1987)), yielding KD
val ues of . a - n | -a-BTX and [3H] -(-)-nicotine

|'i gands respect IGsp|walueKand pseude Hilleoeffieienisrnjpderevaivglaidttugethe abn-linear

Cheng- Prusoff equation: Ki=[1C50]I((2+([ligand]/[KD])n)l/n -1) 15 where a
val ue of neEVQABIngNEAEH BT @eLean Az viinsow RiJiand Rodbardd D9 773 dan.\dhen

H>l . S. L in.triplicate_ typically 5% Ki
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useful theygpand it G0aM Forithy 12526 BIR dﬁaqsnj-(-gm?mm@d@aﬁsi r%%%cﬁ@éﬁﬂ%g&ﬁheg ave

the advantage that they may be I._ess_ toxic, “be nore-e I OUS, onger
acting, hawere@siimaRdetingAngeenetal @heng PhisoffRQuaids® pPotent, produce fewer

side effects, are nore eaS|Ty absorbed or have ot her useful pharnacol ogi cal
properties. General Experi nenK@ICob6@a([ligandFKeghMHerL) al reagents were
used wi thout further purification. Mass spectra were recorded using either.
a Hew &%t wherkavdlue@Eaxl was ased wheneesnXias anda valvesfnShwas nsedeileen ngids.ar e
reported as mz for the é)are_nt_ nmol ecul ar ion. Roomtenperature refers to
20-25 C. Jamplpy were assayed in triplicate and were typically +5%. K; values were determined using 6

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

25 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.
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-20- Exanple 1 (R)-N-(I-Azabic)clof2 2.2loct-3-vl)(E-3-phenvl propenani de)

(R - 1- AzabiexabRl2 2. 2] oct-3-yl am ne di hydrochloride (7.5 g, 0.038 noles)
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Examgle 2

Prepared as free base by a method analogous to that described in Example 1 from (S)-
1-azabicyclo[2.2.2]oct-3-ylamine dihydrochloride and E-3-phenylpropenoic acid; MS (ES*)
20 257 (MHD).

Example 3
(RS)-N-(1-Azabicyclo[2.2.2Joct-3-yI)(E-3-phenylpropenamide)

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

{RS)-1- azablcyclo[-.-.2]oct-3-yiammc dihydrochloride and E-3-phenylpropenoic acid; MS

25 (ESh) 257 MH).

Example 4
(R)-N-(1-Azabicyclo[2.2.2]oct-3-yI}3-phenvlpropynamide)

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 3-phenylpropynoic acid; MS (ES™)
30 255 (MH"). |



Prepared as a free base by a nethod anal ogous to that described in Exanpl e
| from WRYO1B@EYAbi cyclo[2 2.2]oct-3-ylam ne di hydrochl or i BET/8E$/02262

3- phenyl propynoic acid; M5 (ES+) 30 2531¢MH+). | WO 01/36417

PCT/ SE00102262 - 21- Exarrpl e 5 (S)-N(1-Azabi cvcl of

2.2. 2l OCM%B phenyl propvnani de) Prepared as a free base by a net hod
anal ogous to that descrl bed in Exarrple I from (S)-1-azabi cyclo[2 2.

] oct - 3- y(SHrV-A-Agabigvelo2:2. AlocH? eyl amide)noi ¢ aci d; M5 (ES+) 5 255
(MH) . Exanpl

(RN (L Azabfwafegfaé s o bx;aweﬂrqé @ato;om Prtbﬂrﬁsﬁsnbﬁsm Femapledefrom
P d | t.hat. d bed Ex |
o ( 1 lifableEloPEE k3R W R Rt e ne 3 s anetaen e e M BT °

E- 3- (3- nbég yl ) propenoic acid; 10 MS (ES+) 302 (M#+). Exanple 7
(S)-N(1- Az I'cvcl of 2. 2. 21 oct - 3- vI) fE-3-(2- nltrophenvl)propenam del

Prepar edEgampléé ee base by a nmethod anal ogous to that described in Exanple
1 from (S)-1- azabl c%cl o[ 2. 2. 2] oct - 3-yl am ne di hydrochl ori de and

E- 3- ( 2- niR):Nbhdmabicyélef2e Zlost-3viME-31@ nitropheaslpropendmidgls+) 302 (VHH) .
Ex le 8 S Az
3- ?rzrp n?t rop%e%ﬁﬁrﬁpgggrﬁl%\é b*’? glﬁh}oédmilgvgusrtpégatgggcgbsg1rhEﬁ‘H{1p]lsd fE0m| ogous

to that ggsicidabricloln.E2pERB8y1dmine AMydeiRloridt and E-3-(2-nitr
-azabi cycl o] 2. 2. ]0([:‘7t 3-yl a%’ ne di hyydr ochnorlage ané nitrophenyl)propenoic acid;

E- 3- (2- nMSr@She303 (MIHOpenoi ¢ acid 20 as a solid;, M5 (ES+) 302 (M).

Exanple 9

(RS) - I\I-(E_Qmﬂlﬁl_cycl of 2. 1. 2l oct - 3-vl ) f E-3- (2- am nophenyl ) pr openani del
E 2 I

(RS) - N-( Na . 4 vI) propenam de] (0.42
g, 0.014 & B i) and ammoni um
chloride (0 1§-eﬁare@a92§'ee BEScTBSJ @ﬁﬂzth’oﬂ aﬂﬁ&%us(tg thiat Hés)cnﬁ@cf I le T'ﬁ(’}: | ear
sol ution was brought to reflux using an ofl bath, and then renove rom

heat i ng (Wil tagabiryrlol@stloce3-ylamyne dihgddchioride )md\Es'i @emierdphehlyBpropenoic acid
15 as asolid; MS (ES™) 302 (MH").

Example 8

Prepared as a free base by a method analogous to that described in Example 1 from
(RS )—1-azabicyclo[2.2.2]oct¥3-ylamine dihydrdchlon'de and E-3-(2-nitrophenyl)propenoic acid
20 asasolid; MS (ES") 302 (MH").
Example 9
(RS)-N-(1-Azabicyclo[2.2.2]oct-3-yD[E-3-( 2-aminophenyl )Dronmmgﬂ
(RS)-N-( 1-Azabicyc]o[2.2.2]oct-3-y1)[E—3-(2-nitrophenyl)px_'openanﬁde] (042 ¢,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 chlorofoﬁn and saturated sodium
bicarbonate, and decanted from the solid zinc. The layers were separated and the aqueous

30  layer was extracted twice more with chloroform. The combined layers were dried (MgSOs4)

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



react-i on WP H&6HTat reflux for one hour,at which point theCT/SE®ezE2ON Was
conplete by thin 1|ayer chromatography.- i‘%'e suspension was diluted with

chl orof orm and saturated sodium bicarbonate, and decanted fromthe solid
zi nc. The theayange detiqeessem adlid wds mamifaried vetLmethand Gnd ayippedvisgiexa feaniyed
twice nore with ch The conbi ned | ayers were dried (MgSO4) and
evapor at eeraﬂsﬁsl%h\g%?éﬂglﬂ (\@g prepared in isopropanol. The sol vent was
decant ed MMN PCT/ SEQ0/ 02262 .22. the orange deliquescent solid
was trans th met hanol and stri pped to give a foarry orange gl ass;
M5 (ES+) Y
(R -N-(1-Azabicvclof 2. 2. 2T oCt - 3-V -am nophenvl’) propenam dei 5
Preparéd by a Rmpnwdbaraane;g@@usnaﬂqgoumthde@smmednEumﬁglammgxf-we(m(R) N-(1
?ﬁﬂﬁg; cycl O%P%ﬂﬁz cor 23 b1ck ¥y E R0 Gabptens BhroptnaadP A EsU 172 Nieh=>) 272
(R - N (1- fz8Ripte/gl 012. 2. 21oct - 3-yl ) f Z- 3- (2- met hoxyphenyl ) pr openam del

Pr epar ed Es—a_!f_m base by a met hod anal ogous to that described in Exanple

ori de and

Z-3-(2- rrethoxy henl) %penmc -aC|d IVB (ES+) 287 (M—|+ Exampl e 12
(RSS)-N (I - Elred? FiaF 8 frse bpsschy. omethod apalegays g thadescrhedriy ﬁﬁﬁmpl@ﬂafrwme)

(RS) (1 2y 3. pgnha 0. 059
H° Qﬁéﬁ?@ﬁ%@h@aﬁ* Sy UGB LTINS by

at rmsphergdem (ESBoigy xture was cooled with an ice bath while

comercial 1. O\/I borane/tetrahydrofuran conplex (0.59 nL) was added dropw se

by syring xaﬂibh: spensi on di ssolved i mredi ately and the solution was

stirred at_Q C for one hour The reactlon was carefully quenched by addi ng
water (2 € A 03 LN meth s 3 -phenyipropenagidali t h brine and

hyl hl o
extract 6d twi c@%’ QZRZ%WY‘J‘@% %&Q@rﬁﬁ?’qﬁﬂﬁ&ﬁ’?ﬁ&g’%ﬂ@? G BB er <
ver e dsi edad Mapindpd bnshhgdmops te&faﬁyhrbmratﬂmd@r niteger ftmokphérd. dBe (ekBtitMmikuR0071

mol es) was suspended in anhydrous Ni V di met hyl for mam de (2 nmL) under
ni t rogen. W%‘@O&q}@éh woics Rathouhis commereiabll S¥obarant/tewahydrofdiamsommplexor mani de

(1 n) e reacti.on was_sti t. roomte rature
for 30 m CoAtEERa B el H5, FREE 178 a1 BRngah s bt NARELR Ve
added by @Wtidﬂgﬁhs s&f'rb@ it G¥C forioRg hédr Zhi réRBoh RAS Erefilly quenched by adding

water (2 mL) with cooling. The reaction was then diluted with brine and methylene chloride.

20 The layers were separated and the aqueous layer was extracted twice more with methylene
chloride. The combined organic layers were dried (MgSO,) and evaporated in vacuo. Sodium
hydride (28 mg, 0.00071 moles) 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 methyl iodide (55 UL, 0.000885 moles) was added by syringe. After stirring 2% h the reaction
was cooled with an ice bath and quenched with water (1 mL). The suspension was diluted
with saturated sodium bicarbonate and ethyl acetate and the layers were separated. The
aqueous layer was extracted twice more and the organic layers were combined, dried
(MgSOy), 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



was cooled with an ice bath and quenched with water (1 nlL). The suspension
was di | utweo01@64IA sat ur at ed sodi um bi carbonate and et hyl abBCTSEN/RRG t he
Jlayers were separated. The aqueous |aye3was extracted twi ce nore and the
organic | ayers were conbined, dried (MgSO4), and concentrated in vacuo.

The cr ude 19@FRhRMAtESashysThe ¥Rtbrieiw AGEMENR! 1 habudhnd Hsa@lWithehe boﬁﬁg of M)

was added. The reaction was cooled with an ice bath and aqueous™ hydrogen
brom de ( Gnetiranel pndihseeaf eehrngl. dpeicoule Wrsdritugated ficsh wikh<thstniot aretithan eh€r. Two

Addi tional_ , hydrogen brronmide (0.27 nml) was, added after 5 h but. no further
change wa?hﬁﬁ é%ﬁugﬁgﬁ‘?dﬁ?ﬁ Iqva wﬁi?‘?&ﬁ%efi @%ﬂ%&%&&%ﬁe etheg "PL’JI_?:{%P”*‘S :
chr omat ogigepihred. THE r@fRAhIDF RSl RAPWEEN v%ﬁ?ﬁ‘@ac?zadl‘%ﬁég)ﬁ %@ll}ﬁi%togg Q\falsr st

portion of nethanol and three of ethanol. e .crude
wi th ethammhsfamed tsing methagol antitbis wisaemevedee wategndohdsddweith owe portioas if

separated and wash it her. _which was decanted. The renai nder of
t he sol-veﬁfh%g‘e%éﬁgﬁgcg’sﬂ%lﬁ. lﬂﬁé‘f}a | ow seni-solid was 5 transferred

usi ng thms renoved in vacuo and chased with two portions
if ether: ; g; M5 (ESt) 271 (M), Exanples 13 and 14

(S)-N(1- (¢ plabicyZloR. 2D T0et-3 31 NE 1B}t Dléﬁrﬁi\éiﬁig@ car boxam de)
Prepared as free bases by a nethod anal ogous to that described in Exanple 1

from (S)- 10 1Pmeramdasdresbrses by pmethgd gnalagous telthay desoribédini Beanzpiel 1 from (S)-

trans-2- phenyl.cygl -l - .carboxylic .acid, The, di astereoners could be
separ %ed b?%‘ﬁ%%ﬂ@%@gg‘gﬁ‘/ | rig i Véécygpgﬁ§?$ﬁmsgz'ﬁfﬂﬁ“§iﬁ%c opropane-1-

met hanol / efibekico et ATREM hdtEebies @ohitbede ot @A by c%ﬁt&@?@%ﬁ sifidalgdl Msthk-
Exanpl es 15 and 16 (R)-N (1-Azabicvcl of 2.2.2l oct-3-yl){E-2- phenvl%vc

| opr opanea 10-309% ntechanol/ctddrofdrmiPirpmeniach yrdrbxide ghdRag boyh RISES PR pgMEOgous -
to that described in Exanple 1 from (R)- 1- azabi cycl o[ 2. 2. 2] oct-3-yl am ne
di hydr ochExamplesaldand ¥,s- 2- phenyl cycl opropane-1 carboxylic acid. The

di astereo . SOoDz >d £ at ggr aphy. pn %i lica gel using a
10- 30% net+t SO TG K e g Pt e ORI 5 (ES+) 271
(MY . 15Exanpl e Plepardd as Mee Badeh bzt tve hefidzods 26 Bt dedcribed in Example 1 from (R)-
yl) (Z-2-fl uoro-3-phenyl propenam de) Prepared as free base by a nethod

anal ogous 1taéablﬁmlO[Q&épﬁ:tb%bﬂamnﬂlémoéhlgﬂﬁ and qmp-2-phenylicyclopropane-1--

%: g_z ?P :Jg¥g&ggé&%ﬂ%@%@g&rﬁ%%t%%@%a %bﬁ’é%re?s%gal{?t% gg cﬁmﬂd ography on silica gel usi.ng
a 10-30% methanol/chloroform/ammonium hydroxide gradient; both MS (ES™) 271 (MJ-I+ ).
Example 17 '

Prepared as free base by a method analogous to that described in Example 1 from (R)-
1-azabicyclo[2.2.2]oct-3-ylamine dihydrochloride and Z-2-fluoro-3-phenylpropenoic acid; MS
(ES™) 275 (MH").

Example 18 _ :

25 (R)-N-(1-Azabicyclo[2.2.2]oct-3-yI)[ E-3-(2-formamidophenyl )grog. enamide]
Formic acid (98%, 2.9 mL) and acetic anhydride (1.0 mL) were combined under an

inert atmosphere while cooling with a cold water bath. (R)-N-(1-Azabicyclo[2.2.2]oct-3-
yI)}(E-3-(2-aminophenyl)propenamide) (0.16 g, 0.00059 moles) was added and the reaction
was stirr_ed for three days at room temperature. The solution was poured into saturated sodium

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

(MgSO0y), and concentrated in vacuo. The product was transferred using chloroform and this




Exanpl e 1%& 6417 PCT/SE00/02262
(R -N-(1- rcyclo[2.2.21oct-3-yl)fE-3-(g4fornmam dophenyl) propenam del

Formic acid (98% 2.9 nL) and acetic anhydrl de (1.0 nmL) were conbi ned under

(R~ N 1. ATap Rlpar o Glaste i ovo Gorfons of w5 ﬁ?ﬁvﬁ@mﬁ@ﬁmﬁ&a@ﬁgm@& (0. 16
g, O. OOOSQtMﬁQ‘mWﬁ?g%ﬁ%CM\%‘H&&?wW{O 730 U¢Ngrred for three days at

room t enperat'ure ution s pouré&d I n ted sodi um 30
carbonate Exdmple ) solid carbonate was added until the solution was basic.
The aqueous_l ayer was Iextract ed four tines with chloroform The organic

extracts wi i '-u- {OCt-4yh M! 4-nitrophenylinsapengmideli n vacuo. The
pr oduct s tra chI or rm and S 1/.36
PCT/ SEOJ 02262 @’? :‘}% o8 ARy &%)%O%erdt‘Pg'%‘émBF PR R)The

white soli d) bett
VS ( ES4) i (Mﬁh d’[%x aﬁpfte g’g"‘g‘qud{m@%ﬁe}“ggg BicghiNEIprGiie bR bt MED:

- 1) fE-3- (4{P$YH30pI@M’).l ) nroi enamidel 5 Prepared as free base by a method
anal ogous to that described in Exanple 1 from (R)-

1- azabi cch(?éEmM oct-3-yl anine di hydrochl or i de and

E- 3- (4- nltr d

(R) - NS1- Az ket : rproenam de] 10

Pr epar egh by a rr? aﬂaﬂb @Wﬁﬁn%lé 9%&n(k)- 2 -Azablcyclo{722]oct-3~
(R -N-(1- Azabi cyc 0[2 2] oct 3- E- 3- nltropheny ) pr openam de]J;
(ES) 272 Exh[ﬁ}BM—zﬂIrdpﬂynymm‘dpeAamiﬂet\MS @2*)272 (MH").

2l oct - 3-vl ) f E- 3- (4-f or mam dophenyl ) propenani de] Prepared as free base by a
that descrl bed in Exarrpl e 18 from 15

net hod ana
(R -N(1- azapj
(ES+) 300 H

rret hyl - 3- phen?fepaﬂedraeﬁaabaséé))y a rﬁékhoiaxﬁﬁd@hkl;d thSt @bﬁbﬁﬁm E&mﬂbd%‘mrﬁl

per(l) lodide (1.1 ? ﬁi) was, suspended in anhydrous eth 20
m_) andS 2(R)Mé1-eeabigye qﬁ%’@d&c&éw@( fogmipaphenybpronenamide); g(#%:(%% @IH:)
pr ot ect ed t while commercial 1.0M nethyl I|th|umsolut|on (6 m)
%@#@opw se. The white

was sl owy

(A) 7Z-3-Methvl-3-phenylpropynoic 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 while
commercial 1.0M methyl lithium solution (6 mL) was slowly added dropwise. The white
suspension was stirred at -10 °C for 30 minutes while the solid dissolved. 3-Phenylpropynoic
acid (0.44 g, 0.003 moles) was added in three portions at -60 °C. The reaction mixture was
then stirred at -10 °C for 90 min and was then poured into dilute aqueous hydrochloric acid.

25 Chloroform was added and the resulting emulsion 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 (MgSQ,), and concentrated. The crude

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

30

acid; MS (ES™) 271 (MH").



suspension was stirred at -10 C for 30 mnutes while the solid dissol ved.
3- Phenyl| pWoO#3641¢ acid (0.44 g, 0.003 nol es) was added i nPCR/SEQ0/R262 i ons
at -60 C. The reaction nixture was ther®Stirred at -10 C for 90 nmin and
was then poured into dilute aqueous hydrochloric acid. 25 Chl orof orm was
added andikxdmple23ul ti ng enul sion was filtered through di atomaceous eart h,
and the phases were then separated. The aqueous |ayer was extracted three
nore ti V- krAzabicyglof2e. 2loc {A:N-me} ningphenylipropenami i
(MS™), and c t .

and used wit hogé]&?@r %}éﬁ%blug!bﬁqdégt}g@ﬁs)%%%ﬁ? _

(1- Azabi cytiztedfag 02 dhétnitdogéh) Azmezmmym&(mhﬁamhmmpﬂyggﬁs epared’
as a free base by a procedure anal ogous to that described in anple 1 from
(R) - 1- 8z asshimpphenyDpropenaide BO\2 7agyi0H¥) Idholpshrio oitianioli was added followed by

e SRS sk e i e T bre

2.21oct-3- vl )L fE-3- (4 ' ) ' 60.1 g,
0. 0045 roypyotrE ok GaTe RO RENe] BY APETREN Aher R HIDERGINC 5 O
0C under (0. 10 § 90028 Adles) wBrdded 4rid) thélsqldtiory whs hymtediritie? refluxdor 3hy ITheE- 3- (4

5 am nophenyl ) propenam dg] écg 27 g 0. 001 nol es) in methanol was added
fol | owed IgcugaRixtuse was abdvyerbio qeol andyaqugoesopptassiues hydraxide (h M, O&smi) wag

LUt ot .
hoat cdb a B AEEF B A Bl TR BB e o Fot et BE S G 5o, .
added andwhdebneétiitddm vabio, afd thedesidtewad pirtitidnddbietwedh watbeand chidrbform.

m xture was allowed to cool and aqueous potassium hydroxide (1 M 0.8 nl)
was 10 adbrechquepusdayartyeas estagied thieenimes merehwith plerpfanm. ikheprganic layess were

t t f. l.h | uti trated ir . th .
oo due. visguEed ik RAES O, M APeatBR-LaER s s VR Rl b B gl
was ext r agaedextRicAbn bh Bifica GHAE a WOL4D% nfioRf s dMethBfol RhURBfofm! ghYdERt, ¥R ©
conbi ned, dried (MgSO4), and concentrated in vacuo. The nmaterlal was

puri f 12d then by raygrss phase HJG on ad¥atersdBondapak® €id ¢adamn ssing agradient@$l 0-60%
ammoni at ed net hanol./chl orof or m.gr adi ent . .gnd .15 .t hen reyerse phase LC
on & it AeERHREDRO T Yot S ANAROMER gl B R etE SR 55S RO VasIBR O [ |
and 0. 1% monRedlzdioh fahd exeaeieh] Felfigd 5t bh e yeliow wad&la 819 (@?? D8s EMPE.
recovered by neutralization and extractron, "yielding 45 ng of a yellow

powder; NExammsle2486 (MR ). Exanple 24

[/
iy iQfeang. L1 ar- i8] e =izl ARME QI

kg G 0E dlhol B

\Al

(R - (1-453B} OGOl 21 G BBl S 5 A ARt propena
i de|  [REN-U-AZabicycld[2.2.2
20 Sodium cyanoborohydride (0.19 g, 0.003 mol) and anhydrous zinc chloride (0.21 g,

0.0015 moles) were combined in anhydrous methanol. The mixture was stirred for 5 min and
(R)-N-(1-azabicyclo[2.2.2]oct-3-yl)[ E-3-(4-aminophenyl)propenamide] (0.27 g, 0.001 moles)
was dissolved in methanol (3 mL) was added, followed by paraformaldehyde (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,
dried (MgSO,) 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,3 column using a gradient of 10-60%

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

by neutralization and extraction, yielding 12 rrig of yellow powder; MS (ES™) 300 (MH").



20 Sodi umW¥QAaN3ae4aT ohydri de (0.19 g, 0.003 nol) and anhydr oreTisEO®RO2268 Or i de
(0.21 g, 0.0015 noles) were conbi ned i R26Rhydrous net hanol. The m xture
was stirred for 5 mn and (R)-N(1-azabicyclo[2.2

2] oct - 3- y|gtdmple 4- am nophenyl ) propenam de] (0.27 g, 0.001 noles) was

di ssol ved Tn nethanol (3 n1_7) was added, followed by parafornmal dehyde (0.18

g, 0.006 (RpiVedyAzabigyctaiaiZion pra gdd) at room tenperature
over ni ght . !gi ﬁt hanol was 23 concentrated in vacuo and the residue was
taken up i - I8e (20 nL). The aqueous |ayer was extracted
three tines wt I ¢ 8 i | MySOH4)
and evapor at ed ﬂiﬁﬁg%/légage%ﬁg%ngﬁgggﬁl%ﬁ@ﬁ?ﬁcg#%gﬁgﬁy%gﬁtg&gﬁmse
ext r act$ on63nmb) ridoplacediunderchylifbgéf) %nﬁﬁg@d?é.anﬁ(kré&tsbmﬁ@h fncal§ lseired fb})fﬂly while

r

gradient, and then by reverse phas LC on a Waters Bondapak C18

e
col um usisedium berelydside (80248, % é@ncwétimﬁhmqlI((b@nﬂu)maawmé'bedeep

trifluoroacet,ic acid as.,th luent. The free b S vere b

neut ral i z IR SYRBOLYAT tz;’%? FTS%?EV;‘}QFHVE@" fnmige @‘?‘E’y B@ﬁ%mb?f%%f%éy )
300 (MHO) 3. i FBEH! :

(R (1 AR RGeSO T 250 00 igles)-Ahe redenBh Wl st gndes lydrogen for 3
Z- 3- Pheny|hpoopEhohydrogandvas dispddced Mith nitregeataed thetsusgepsiontas fidteted through 00063
nol es), was,. di ssol ved in et hanok1 5 glg.S Hté and gsl aced under hydrogen .
at mos pHer diatgmacegReeathdg e g atalyst Thefiltrate e GPnGaRtmated g yaguoml he residue
bor ohydri . ' : The
deep ypur giﬁaesQ%gﬁéﬁillgﬁhl\%gg&%ﬁ%d?%@%%%&ﬂ% tgﬂ?zgﬁ]h I e%‘%ﬁ) [ an%drll\gﬁs(%ﬁgg%m,

0. 0063 nolaeilifyitied dquess lioger. The legens verosppaated and itk 4ctid Byers wis Sdfactealiass .
The reaction was stirred under hydrogen for 5 hours. The hydrogen was
di spl aced Bes ase Mg galereferm Fhe srgapisdayesnwens sompined aadicaneepimased. 1bhe

di at omace ﬁ;gp . | ] s.Goncentrated in
vacti o. T%%errgaZ%ggﬁ \}\é/;ls t%g%%pﬁ%a%?m&%%?eﬁ% gh’é‘{‘lﬁé@\r&” %ﬁ%’“@o%&‘e rat ed
hydr ocll ogtadiche bfll Wag%adetesitrile and 0i287f qubhies HfAUGRRSEL AYidlas tHQuéd Y& sive WET €
separated and the acidic |ayer was extracted three tinmes nore with

chl or of or mhitgielidbfEngle | ayers were conbined and concentrated. The

mat eri al e rifhed . b i S At ers Bondapak(r) Cig

col um us : _ '-‘ el S% : cETOr e-arrd 0. 25% aqueous
trifluoroaceti prepaied 28§ fleb®a eth@d GhlSa ks toMhat &es&Pbeddn FERambled) frofnd)

(R -N-(1-Azabi cvcloi 2. 2. 2l oct - 3-vl ) (Z- 3- phenyl nronenam de) Prepared as a
free base(Ryl-azabisyhlofR. 28 Hcbgolamine dittydtochloside.iand @-3-phdbyiprppanoic daidiMS

20 (ES™) 257 MH".
Example 26

(A) E-3-Methyl-3-phenylpropenoic acid
A complex of copper (I) bromide (1.72 g, 0.12 moles) and lithium bromide (1.0 g,

25 0.012 moles) was prepared in anhydrous tetrahydrofuran and cooled to -50 °C. Commercial
methy! 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 15 minutes and then was directly warmed
to 30 °C with a warm water bath. After stirring 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



(R) -1-azabi cycl o[ 2 2. 2] oct-3-yl am ne di hydrochl ori de, and

Z- 3- phenyWXBEH3i ¢ acid; MS 20 (ES+) 257 (1vllir). Exanpl §C26E00102262

(R -N-(1- Azabi cycl 012. 2 21oct-3-yl)(E-3 32het hyl - 3- phenvl propenam de) (A

E- 3- Met hyl - 3- phenyl propenoi ¢ acid A conpl ex of copper (1) bromde (1.72 g,
0. 12 nol plsase HAL.C on thelbrﬂnﬁddpnCQ aplum? Bsifig @ Eeadient of 20.60% sweamittifdaridn
anhydr ou trah er uran and ¢ o -50 C mrercial  met hyI magnesi um
br oni de é@% qQuf EPmaget’rFL*)C"ﬁﬁs‘ﬁ%la B 19254 &thﬁés%ll% Oelbgdon was
stirred idy21dfP P b &Sy B2 %Bfﬂxﬂ@&ﬁ(é%g&o@?%ée@ 44 g, 0.003

nol es) M XL Ur e d at -50 C for

15 m nut GPSepmdi asrmeem;se tiy menéthad mnc@ds td thatdesérivWdih Bxaipldn frinR)aat h.
After stirring for one_hour the reaction m xture was poured 30 into

sat ur at etzahieeal 22 lost-drylareine iy dsephiarids anddis3-mathylf3-phenyiprepepaicyacitidi ng
concentrate h chh.ar i ' n en was extracted four tinmes with
chl or of ogﬁﬂ q‘l%lg’}ﬁg %'%5'8 M‘Sy@*%@r onbi ned, dried (MgSO™4), and

concent rpkfslplep7vacua. The material was purified by reverse WO 01/ 36417
PCT/ SEO 07'0'2'2%2— 27 phase HPLC on a Waters Bondapak(r) C18 colum using a

gr adi ent (R AN --a.n I.ltem fprgpemamsdd)r i f | uor oacetic acid as
the eluent to l%l ve urless s 0.14

e el uent {Spdea £l S5 Gt ndiogaics ha@ﬁefqehvl B BpseRRle dom (R)-

P dy b I
o (R o B oy HEPCocatid s P ©
E- 3- met hHS B333@umthpr openoi ¢ acid, giving a Ilght tan soli d M5 (ES+) 271
(M) . Exanple 27 (R) N- ( 1- Azabi cvel of

2. 2. 21 ocdExBnple28F- 2. 3- di phenyl propenam de) Prepared as free base by a

: ) 3a slork _
E- 2, 3-di pheny;b:egsee&a&free B a'\f§eth6§§rxaléoo%§:§o %Hésc ﬁrﬁ% 1 from (R)-

(R -N-(1- Azabi cvcl of 2. 2 2| oc E- 3-Y 4rre xyp enyl)
Pr epd$ edl- a@bfoyeb[?aa@&ocw )elammemhbmm@giymdt533{(4#amethm«y¢phebghbropcnﬁi>cmm; el -
from (R)- 15 1-azabicyclo[2.2.2]oct-3-ylam ne di hydrochl ori de and
E- 3- (4- rPétSr{E%))-&F{é ropenoic acid; M (ES+) 287 (MH).
Example 29 '

(R)-N-(1-Azabicyclo[2.2.2]oct-3-y)E-2-methyl-3-phenvipropenamide)

Prepared as free base by a method analogous to that described in Example 1 from (R)-

20  l-azabicyclo[2.2.2]oct-3-ylamine dihydrochloride and E-2-methyl-3-phenylpropenoic acid;
MS (ES") 271 (MH").
Example 30
(S)-N-(1-Azabicyclo{2.2.2]oct-3-vI)(E-2-methyl-3-phenylpropenamide)
Prepared as free base by a method analogous to that desen’bed in Example 1 from (S)-
25 1-azabicyclo[2.2.2]oct-3-ylamine dlhydrochlonde and E-a-methyl- 3-phenylpropen01c acid;
MS (ES") 271 (MH").
Example 31

- Prepared as a free base by a method analogous to that described in Example 1 from
30  (R)-1-azabicyclo[2.2.2]Joct-3-ylamine dihydrochloride and E-3-(2-methylphenyl)propenoic
acid; MS (ES*) 271 (MH").




Exanpl-e 29 w&mAbas- Azabi cvcl of 2.2. 2l oct-3-yl1) (E-2-neth JSE00/02262
yl - 3- phenvl propenam de) Prepared as freggase by a nethod ana ogous to that

described in Exanple 1 from (R)- 20 1-azabicyclo[2.2.2]oct-3-ylan ne

di hydr och d E- 2- net hyl - 3- phenyl propenoic acid; M (ES+) 271 (M#H).
Examl o BW

(S)-N-(1- g , Aphyliprodeaamide] openani de)
Prepared as free base by a nethod ana ogous to that described in Exanple 1

from (S) 25 1- Breperedyps |acf{ez basedyyormethog laaalvwsm thatidescribeskin fexampie 1 from

(R (1 by P B TR S hinigh simbros gtte G s B PrpEnoie
Prepar d as 8Mf§ a met hod anal ogous to that described in Exanple
1 from ﬁ) §§ WZ 2. 2] oct-3-yl am ne di hydrochl ori de and

E- 3- ( 2- rrem ml)propenm c acid; M5 (ESt+) 271 (MH) Wc) 01/36417

PCT/ SEQO - 28- Exarrple 32 (S) N-( 1- Azabl cvclof2 .
2. 2)oct - 3{Rd El-Azabiey pet - pinidaEnmet : hamides free base by a

o] oot ?Sa'y?2#%3%#%3%&@%’%?%?%2%%% Enxai? tﬁ’eaméf?w Fgmahr tome. 2
acid; M5 (E ﬁ Vsz!ab( {2, E&méyﬁ&n& gﬁgd}&cﬁ haéh BT 1

(2- met hoxyphe ) pr openam del epar e ree ase y a net hod anal ogous

to thap dereioxPsien e &id: MIS R8¢ | - azabi cycl o 2
2.2)oct-3-yl amglﬁeé dll)%gidsrochl ori deggsnd) E-3-(2 10 net hoxyphenyl ) pr openoi c

aci d; I\/Bw (M—|O Exarrple 34

(R - N-(I v L ar openani del
Pr epar ed A0IE PR e IRl RIATUER, | bed in Exanpl e
1 from (R)'l'?ﬂeggﬂeﬁ)i?h%gbgse%y erﬁodh@m&a%s%éaxpdee&kﬂe%ﬁﬁaﬁpmﬁom
E- 3- (3- met hoxyph&ny) ) propenoi ¢~ 15 aci d; the conpound was purified by

chr omat ogfRIplhyzabiryslo[3.2.2]ogeB-yimming dihytmoohlatideland E-3-(3-methoxyphenyl)propenoic
15 acid; the compound was purified by chromatography on silica gel using ammoniated

methanol/chloroform mixtures as the eluent; MS (ES*) 287 (MH).

Example 35

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

20 racemic l-azabicyclo[2.2.2]oct-3-ylamine dihydrochloride and E-3-(4-

methoxyphenyl)propenoic acid; MS (ES") 287 (MH").

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

25 racemic l-azabicyclo[2.2.2]Joct-3-ylamine dihydrochloride and £-3-(2-fluorophenyl)propenoic
acid; MS (ES%) 275 (MH").
Example 37

Prepared by a method analogous to that described in Example 1 from (R)-1-
30 azabicyclo[2.2.2]oct-3-ylamine dihydrochloride and E-3-(3-fluorophenyl)propenoic acid; the
compound was purified by chromatography on silica gel using ammoniated methanol /
chloroform mixtures as the eluent; MS (ES™) 275 (MH").



met hanol / chl orof orm m xtures as the eluent; M5 (ES') 287 Exarrpl e 35
(RCS - N-WRAM#H7cycl ol 2 2. 210ct - 3- vl ) | Eo( 4- met hoxypheny!| )é’FE
Prepared as a free base by a nethod andfégous to that descri bed |n Exanpl e
1 from 20 racenm c |-azabicyclo[2.2.2]oct-3-ylam ne di hydrochl oride and
E- 3- (4-E|mnmi§_§§henyl)propen0| c acid; M (ES+) 287 (MHO) . Exanple 36 (RS)
| | pf 3 I propenam del Prepared as |

5 &1Te . FEt—T1 anple I from 25
racemc 1-az [a2ﬁ-€e
AP g’géh@?l )&pr Opeb:aéggy agﬁfhm&%(%wmhmsﬁ%eﬁqn &dm ngle I from ‘
(R) - N- ( {RA-ambicyclal2 2.2J0@)Bbylaminedinydiochlofidd andﬁdﬁheflumd:plwnplppmgmuiel
Prep%red by a net hod anall(é)}%;)ﬁ_ﬁ@J qﬁthat deﬁcrlb nple I, from(R)-1 30
azabi cyé‘F‘S{@“Oﬂ’BﬁT wayp Y ROBASEFAPBY PR &L '&ﬁ& “S“‘g dmmoniated
E-3-(3 | 2?3}5 s purified by
chromt%%ﬁggﬁﬁwﬁﬁ ca ggkg‘ﬁgﬁrfg“"é‘mﬁl(g? Wol chl orof orm
m xt ur eExafmplé89 el uent; M5 (ES' ') 275 (MH+). WO 01/ 36417 PCT/ SEQQ 02262
, 29, Exanple
(R) - N- ( (R)aNehiA = propenarn'del

L TFon (- B B R é;?oaxfaagﬁg? RERkRER 1 Aol ™' ©
3-104- tR Y P—Ex%’@ﬂyd[i EZrﬂ&@‘gglﬁmﬁl@&hy’dmém&&&iﬁWSQ'?%R)rMeh&l)ﬁx@ pBioic

chromat ography on silica usi ng ammoni ated net hanol /'chl orof orm m xtures

as the QilﬂﬁMS(Egs)lﬁSﬂrﬁdMMM)l +). Exanple 39 (R)-N-(1-Azabicvcl of 2
2.2l oct-3-yl)fE-3-(2-chl orophenvfpropenanm del Prepared as a free base by a

met hod Exammedd to that descrlbed in Exanple 1 from 10

Exanpl e 40

(S)-N-(1-Az am@ufad@sa fRac a8 by 8m€tﬂcfd5nﬁto(°3u§fﬂ taamb@meh)hpmmpm Hoin
15 (S)-1-azabicyclo[2.2.2]oct-3-ylamine dihydrochloride and E-3-(2-chlorophenyl)propenoic

acid; MS (ES*) 291 and 293 (MH").
Example 41

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

20 (R)-1-azabicyclo[2.2.2]oct-3-ylamine dihydrochloride and E-3-(3-chlorophenyl)propenoic

acid; the compound was purified by chromatography on silica gel using ammoniated methanol
/ chloroform mixtures as the eluent; MS (ES*) 291, 293 (MH™).

Example 42

25 | 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-(4-chlorophenyl)propenoic
acid; the compound was purified by chromatography on silica gel using amn-xoniated methanol
/ chloroform mixtures as the eluent; MS (ES*) 291, 293 (MH").

Example 43

30

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 dxhydrochlonde and E-3-(3,4-dichlorophenyl)propenoic




Prepared as. ree base by a method anal ogous to that described in Exanple
1 from 15 (ﬁoa"i‘ég‘:}bl cycl o[ 2. 2. 2] oct - 3-y] ami ne di hydr ochl or | ReT/3§fg/02262
E- 3- (2- chl orophenyl ) propenoic acid; M +) 291 and 293 (M S). Exanple 41
(R) - N (1- Azabi cvcl of 2. 2. 2] oct - 3-yl ) f E- 3- (3- chl or ophenyl ) pr openami del

Prepar ed asidgthé cempbunsievis\pusified bl obiroaratdgraphy ontsicatgal usissammionidtadrmdahanopl e

£ 3 (3. chl SRR FSERBh 3 cluetl M (a2 iiuies W Jpur 1 11 ed by

chr omat og sili ca gel using amoni ated net hanol / chl oroform

m xt ur es gg‘#e%uent VB (ES+) 291, 293 (MH). Exarrpl e 42

(R -N-(I-£fRp At el @l , - H3-Brdndophiehdl awlidedr openarni del 25
Prepared as a free base by a met hod anal ogous to that descri bed in Exanpl e
1 from3(R) - 1- aPeprred@s a[free base)hyca msmyd amlmoue thihat desembediin Examgle 1 from

E- 3- (4-chl G aC| urifi

chr omat ogh -ﬁ%za%r&g?of’%ﬁ%éﬁ R A L S

m xtures asgqtd B B% Sflated methanol
(R -N(1- %abl cvclgf‘{Z31 w2 (l)lﬁlt &by@ﬁ{%ﬁg&%ﬁ(ﬂgwg}llghfgﬁéﬁeﬁ) p?tgpénneanﬁngel
Prepar ed #shlaroforaemixagres #3/the chentadS €58 330337 (MH hat descri bed in Exanpl e
1 from (R% 1- azabi cycl o[ 2. 2. 2] oct - 3-yl am ne di hydrochl ori de and

E- 3- (3, 4- henyl ) propenoi ¢ WO 01) 36417 PGT/ SE00102262 -30. acid;
the c o] & rbidely usi ng anmoni at ed
met hagglp 25, 327, 329

Exanpl e 44 (R PNpfrkd Az abice basedy a2nethod analogous to that described in Example 1 from
21 oct - 3- vIVE- brom)ghenvlipropenam del 5 Prepared as a free base by a

met hod anéﬁ)dgngcmo{ﬂ% Jogle3 4ﬂnéadlihmdrexla!ﬁﬁ1i~°ear@ -Pdfhbremyphenybengpennig o[ 2

2. 2] oct -3 ' |

t he] ggrrpoué{n(]g}qm' gcﬁn AJA E’g’ﬂ&}]%dﬁp ogr 5§ %&9813 S g@gﬁ}ﬁél)a%ﬁ&ﬁ&gg%%@ﬁbﬁ
met hanol fdhl&bfdimhmmmmhwmntamsst*)emﬁeem (NEY, ES+) 335, 337 (Nfw).
Exanmpl e 45 10 (Rg N

(1- Azdbi c 2| oct - 3- vl ) FE- 3- (4- br onophenvl ) propenanmi del Prepared as a

free base”%\“\a( fIthiL?é’yc%Ti&.‘} 391 {' 'go e ropenam nple 1 from

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

racemic 1-azabicyclof2.2.2}oct-3-ylamine dihydrochloride and E-3-(3-iodophenyl)propenoic
acid; MS (ES") 357 (MH").
20 Example 47

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

racemic 1-azabicyclo[2.2.2]oct-3-ylamine dihydrochloride and E-3-(4-iodophenyl)propenoic
acid; MS (ES") 357 (MH).
Example 48

]
A

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

racemic 1-azabicyclo{2.2.2]oct-3-ylamine dihydrochloride and E-3-(2-
triflucromethylphenyl)propenoic acid; MS (ES™) 325 (MH).

30 Example49
R}-N-(1-Azabicvclo




(R) - 1-azabi cycl o[ 2. 2. 2] oct - 3-yl am ne di hydrochl ori de and '

E- 3- (4- bworeps#iny| ) pr openoi ¢ aci d; the conpound was puri bcw;sh«:bwozzsz
chromat ography on silica gel using am@ird ated nethanol J chloroform

m xtures as the eluent; M5 (ES) 335, 337 15 Exanple 46

(RS)-N-(1- AZP:G?&L‘& L0§ Fre b&’sl-.%‘yta ﬁembaaﬁa@c&uﬁw AP BARRKLD B mlq?&.éx
Prepared as a free base by a nethod analogous to that described in anpl e
1 fr om(Ry)-dezmabicydlef2ziBoct3{ytiniine diblydwichldrige and Be3-@-hydr ochl ori de and

E- 3- (3-i.0doph d;, M5 (ES) 357 . 20 Ex le 47 (RS)-N-
1- AngﬁIE‘O 8p e .é%ﬂ&ﬁg‘%gé‘i?‘)‘? gglléL the- 90811’85%?1’\?? Pé‘?‘%%fb%?ﬁf&maagp g r@t(j a)s a (
free b . t

r acen is?‘iwb*‘ Eﬂfc’%%’“%F’é‘?‘@%ﬁ‘%@&“?@.’%ré’?ﬁﬁgﬂéﬁ%ﬁ%r R RS 29T

E- 3-§ 4-M¥bphenyl ) propenoic acid; M5 (ES+) 357 (M#). 25 Exanple 48

(RS)-N-gl-Azabi cvclof2.2
2l oct - (2 trifluoronet hyI phenyl) propenanidel Prepared as a free
Rog . 51 ed o Example 1 from racemc

|03X0) a

[ d E-3-(2-
E rR ; f '[\f?rl 0 gtlfjﬂ.‘ﬂxﬁé&ﬁb’% fr@é amruyl acmaﬁbai and}@yduﬁ%ihaﬁa&cﬁséﬂ ih- Exéhpi 2 e 49
abi cvcl of

.2l oct (R)-\ll-a)zalblEydew 2Joct- Mlarmnedﬂuvdmblmng pmdaﬁe%éﬂaﬁuwbpmzmm &4d;1 the

PCT/ SE00/ 02262 1%33{ ar.ed as a ree ﬁﬁ/ met hod nal ogous to that
dest? | lf’é’H‘HOH“‘EX’éﬁBV &?HB ’f?eF 32"52&'2?"85‘? -yl ani ne
di hydr I t kpﬁw}@mwpenm c acid; the
conpou &\k/\vas Ugurﬁ}gﬁ'@ &%r%%{%gﬁg%% silica’gel using amoni at ed
met han@xdmpleiSar of orm m xtures as the eluent; M5 (ES+) 271 5 (MH).

Exanpl e 50 I.E-3-(2-furvl) propenam del
Pr epar 6886154 act DERAMMICEY hat descri bed in Exanpl e
| from (R) b C I

E-3- (2-f ur T"fpt?%penoﬁy %%%% %Yﬂﬂ&“ﬁ%a%%%?gﬁﬁ%‘*&g%& Y RE SR from
chr prat(Rg1 apwcmo[m 2]Joet-319lamine dihyduaohiotids et E-3-(3-furyl)propenoic acid; the

compound was purified by chrbmatography 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-pyridyl)propenoic acid; the

compound was purified by chromatography on silica gel using ammoniated
methanol/chloroform mixtures as the eluent; MS (ES*) 258 (MH").

Example 53

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-(3-pyﬁdyl)propenoic acid; the
compound was puﬁﬁedby chromatography on silica gel using ammoniated methanol/
chloroform mixtures as the eluent; MS (ES™) 258 (MH").

30 Example 54
(R)-N-(1-Azabicvclo[2.2.2]oct-




met hanol /ct}bgro%&[rl.;n m xtures as the eluent; M5 (ESt+) 247 (Nk&lsﬁptg%gggl e 51

(R -N-(1-Azabicvclof2.2. 2l oct-3-yl)fE-3 #-furvl)propenamd d as
a free base by a nethod anal ogous to that“described in Exanple | from 15
(R)-1-azabi cycl o[ 2. 2. 2] oct - 3-yl am ne di hydrochl orjde and

E- 3- (3-f urwq@pe%&ﬁbpen%&ﬁ Ry chrmatesﬁ%pbm@ sifiga g9l singjaganenjaredmgHaRe)) r aphy on

VB (£9) 2R R Ghe b TRe prodis BB Ios A bHBRROR ExclRutEA
pyri dvl) preReitRiINER elfer Ry anaided 'Eﬁeﬁ:lﬁticﬁﬂvib&ﬁ&\@é arafeat mplreaxg NEeEsh t o
that described in Exanple I from (R)-1-azabi Céd 0 oct yl am ne

di hydr ochl fmrnamtmllEbtsyl(metpyHtMg)am i diuideochlorids salhef the titip compoumsas a

purifie a gel using amoni at ed

met hanogl c%l qﬁﬁ%nil@[o@%egﬁm eluent; MS (ES') 258 (Mt+). Exanple 53
25 (R)-I\I—(%%m@@gvcl of 2. 2. 2l oct - 3-vl ) [ E-3-(3- pvridyl ) propenani del Prepared
as a free a net hod anal ogous to that described in Exanple 1 from
(R) 1-aza IoA2ali?c 2.2 Fe3-(Ji-thy enantddeland

3-(3-pyridyl)propenoic_acid, the conmpound was purified. chr omat ography
on silica gel LFS'FPFﬁC davificebase )ﬁét@f‘é‘l‘*ﬂﬂ gnalogaugptosha dascribgd U‘r%@"ﬁg

el uent;

(R - N (1- Ry EaBptad i o ﬁy@;ﬁ{%’ﬁy@éﬂ%%%% ik ienylprppenoigacidithe | 1
a nmetheg adalpodnd svat purifivdlbydsehatbedphyorsBepgdd uﬂmf* a@RonRedl

azabi cycl o[ 2. 2. 2] oct - 3-yl am ne dlhydrochlorlde and E- 3- (3-pyridyl)propenoic

aci d. The mgh Blorfomrmigmesas trgiuent; MS (BEn363MEks purified by

chromat ography ,on_silica gel using anmoni ated methanol/ chl orof orm

m Xt ures aﬁ’&i@—gﬁe uent. The product was dissolved in nethanol, excess

hydr ogen RevhireBeaaligd]l on was t hen

evapor at ed, recrysta utyl nethyl ether gave
t he di hydr ochi direpheedsiy 4 mefhotlwalbgaeusdo tutrgessribedsin Examplechfrom{Reds sol i d; MS

((:FIS;)1212 5 %%Evgd@aﬁg%‘%ga r{(‘«%ﬂl%ﬁh&r&% a,ﬁ—ﬁ»é?rthienyl)pmpenoic acid; the

compound was purified by reverse phase HPL.C on a Waters Bondapak® C;s column using a

gradient of acetonitrile and 0.1% agueous trifluoroacetic acid as the eluent. The solvent was

evaporated from the product-containing fractions, then the product was dissolved in aqueous

hydrochloric acid and the solution was evaporated again to give the hydrochloride salt of the
20 title compound as a colourless solid; MS (ES™) 282 (MH").

Example 57

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-(5-nitro-2-furyl)propenoic
25  acid; the compound was purified by chromatography on silica gel using ammoniated
methanol/éhloroform mixtures as the eluent; MS (ES™) 293 (MH").

Example 58

30

pyridyl)propenoic acid; the compound was purified by chromatography on silica gel using

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



Pr epar ed e base by a nethod anal ogous to that described in Exanpl e
| from @?@f’%{éﬁm cycl o[ 2. 2. 2) oct - 3- yI gm ne di hydr ochl or i BET/8E/02262
E-3-(2-thienyl)propenoic acid; the 03 onpound was purified by

chr omat Qgr aphy _on silica gel using ammnl at ed net hanol / chl or of orm m xt ur es
as the leS (ES+) 263 (M-I+) Exarrpl e 56 (R)-N-(1-Azabicvcl of

22. 2l octp | Wl t hod anal ogous
to that 3 x - 2l 2Joct - 3 yI am ne
di hydr ochl or 'P@'@a?dwhs&ﬁce(&sé By awétawmmhg hﬂdes%ﬁ?’ed Qgﬁ&liﬂﬁ
& umm u5| ng a

purified i/ reverse phase HPLC on a Waters Bo apak(r
gr adi enfRb aamxﬁﬂ[?#-ﬂ]@t%ﬂam:lmdlhmreddendermdel-GF(GdI}di'm@ #ficid as the

el ue ol vent wa orat ed fro the product -contai ning fractions,
then%t h&Y B&ﬂﬁﬁ%ﬁe‘\%@”‘c s‘§8F goyngd w ted *war%ﬁpglapby e pidica gel usms

sol uti ogmigs t of the
title cgrrpouhag&g@egﬁégll%gﬁﬁagdg? @gﬁlr%? S}\}ggfﬁég %ﬁ?ﬁ?‘lf@% l e 57
(R) - N- ( Exdawplbé 66/cl of 2. 2. 2] oct - 3-yl IME--3-(5-nitro-2- furyl) propenan del

Prepared as a free base by a_net hod anal ogous to that described in Exanple
1 from [(BxNA{1-Azab -2}ogt- -33(4vimidazedyprepanamiddlor i de and

chr ot ogr ;Bﬁiep%%dy* MR m%g*w%mmﬁ?pé RS FE FR BBl PR xt ur os

as tlfe @k)ibazabidyBlo{EDR]0t8-3-ylMnink. dl@@émﬂl&xcﬁ&nd E-3- (4-1m1dazol Pro enoic acid;
(R -N-(1-Azabicvcl of 2. 2. 2] oct - 3-vl ) f E-3-(5-nmet hoxv- 3-pvri ;?openam dei

Pr epar eH*eégnworm%yabamhngyaphmmaraahﬁpogxhqs cckustﬂgaammiematadbed in Exanpl e

1 from bi c - rochl ori de and

E- 3- (5- &r’g '{f*‘é" &M‘ﬁg}‘l“j'%?%%@ Y "%Z‘?%,%gglmgnd was purified by
chrorratggs,ﬁgiz.yﬁlon silirca gel using ammoni ated nethanol /chl orof orm m xtures
as the e uen (ES ) 288 (IVW WO 01/ 36417 PCT/ SEOO/ 02262 -33- Exanple

59 N-(endo-8-Aza-8-methylbicvelo[3 1 oct-3- D(E
(R -N (I -Azabicvcl ofgI 2i.0cCt - 1E- 3- (5- hvdroxv-3-pvri dvl ) propenani del
Prepared as ’F‘I"BE"B i “H}’"%F‘?Pé‘{’?\ YQW&P’G@GE@96),t5mhendr!;§emu§>édaq1¢1 Exanpl e.

1 from d
E- 3- ( 5- ﬁ%&? &hg{" or %%jeﬁ%f‘“ﬁ é’é%b%m ?’ﬁd"qj‘ﬂﬁ%{%‘ﬁ'@ i gS&P?f i ed by
chr onat gthypimine hllsmLD eV detimeshyifprmamide (30 mL) was stirred at room temperature

overnight. The solution was evaporated, and the residue was partitioned between aqueous

sodium hydroxide and chloroform. The solution was evaporated and the residue was purified
20 by reverse phase HPLC on a Waters Bondapak® C5 column using a gradient of acetonitrile
and 0.1% aqueous trifluoroacetic acid as the eluant. The hydrochloride 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-(ex0-8-Aza-8-methylbicvclo[3.2.1]oct-3-vIX E-3-phenvipropenamide)

A mixture of 38-aminotropane dihydrochloride (1.83 g), E-3-phenylpropenoic acid (1.57 mg),
1-hydroxybenzotriazole hydrate (1.16 g), O-benzotriaon-yl-N,N,N', “-tetramethyluronium

30 tetrafluoroborate (2.76 g), and N,N-diisopropylethylamine (6.0 mL) in N,N-
dimethylformamide (15 mL) was stirred at room temperature overnight. The solution was

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




ammoni-at ed wetohaet / chl orof orm mi xtures as the eluent; M5 ( Bgf)sedoifhzéNH) -
Exanpl e 60 (R -N-( 1-Azabi cvcl of -34.
2.2.21oct-3-yl)fE-3-(4-1m dazol yI ) propenani del Prepared as a free base by a

?’g; hgdaggm @g@rjﬁ? Zﬂ-betg%f\}u W y tla@%ﬁ:fﬁgp% g%u% S{alrs ﬂ}xfxed ﬁy redrse phase HPLC

E- 3- (4- i modazWhitets) Bomjapak® clpmmlmn uding ﬁ(gmamndf waﬁannﬂrd zfnk‘lfiﬁl%)aqueous
chromat ography on silica gel using anmoni at ed  net hanol / chl or of or m mi xt ur es

as the el qumsuq ESdyps mklt(am-ﬂjhe mﬂbgdﬁmt was prepared by evaporation of the

N- (endo- 8- Az 8 met. h) cvcl of | oct vl pr openam de) 15
A m xt urePB“P EC%WH%’@%H% eﬁsfﬁ}m‘&q{lu&’i E‘g %lgk e‘Bﬁ‘“ dgﬁk%’ﬂ srefF&noi ¢
acid Y4

nydroch ot egsT oA CR GOl 3k} an St Ny e ey vacuum,

(30 m) walse dihydroctlonide ganmﬁeamedomwuﬁd way ebtaingdas a ddlerieesolid (PA3Re); MS
evaporated, and the residue was partitioned between aqueous sodium

hydr oxi de(Esld36ﬁl(ME—B'ﬁorm The sol ution was evaporated and the residue was
purified io by rgverse phase HPLC on a Waters Bondapak(r) C18 col umtm usi ng
a gradien onitrile and 0.1% aqueous trifluoroacetic acid as the
eluant . The, 0y ALOGHEOULES SBLL3 VAR BIERIAtoRinanfiygPor ation of the

product -cOnMtai Mg fractt ons, df SSof utT oM the resi due in nethanol,

addi tign of exp@jﬁreh)@racf@:erbaadﬂtbpﬁ nﬁmoa@hubm@ I&Md@cmﬁtlh)ﬂxaﬁipiber froimnd
evaporation. After dr under vacuum the di hydrochl oride salt of the
t| t e conﬁiiuln@zmh@sfcl@bl 2}9@&33@@1@Qxhaénogulpné%@c%éﬁr(a-fpmrqngmcwd( #e+) 307

: |l e 62 N- 2. 1.
Loct . 3-vi §oBbgiE RS bR SReTio eyt e ge! Sime sminanieidpane
di hydr ochbpsd61/dhlerdforfl) mixhurss ANEEYBKORBBIEE bﬁ?éc@ys(alhz'iﬁoﬂ%m ethyl acetate /
1- hydr oxybenzotri azol e hydrate (1.16 5 O benzotri azol -1-y KI
N=t etranehtmthSl(Eﬁ])ZﬁG(N&ﬁ)afl uoroborate (2.76 g), and
N, N-di i sopropyl ethylam ne (6.0 nL) in N, N di nethyl formam de (15 nL) was
stirred at roomtenperature overnight. The solution was evaporated, and
the residue was partitioned between. aqueous sodi um hydroxi de and WD
01/ 36417 PCT/ SEQQ 02262 - -34 chloroform The sol ution was evaporated and
the residue was purified by reverse phase HPLC on a Waters Bondapak(r) C'S
columm using a gradient of acetonitrile and 0. 1% aqueous




trlflaorqgs%,?& ,?]ICI d as the eluant. The hydrochloride salt was prepared by
evapor ation ! product - cont ai ni ng_fractions, dissol ut PESHSEN/02263

resi due in nmethanol, addition of excesd 5 hydroan (IMin
di et hyl ether) and evaporation. After drying under t he

di hydroE!dAiMéie salt of the title conpound was oth’m i#s"mm ess
solid (243 ng); M5 (ES+) 307 (M#). Exanple 63 Iﬂ,l
(S)-N-(1-Azabicyclof 2. 2. 21oct-3-vl) I E-3-(2- furxl)propenam d&l s10* Prepared
as a free baygeb%gmmng@ghﬁ Héral @il descri bed in Exanpl e 1 from
(S) 1-azabicycl o[ 2. 2. 2)oct-3-yla neadl Hrngrochl ori de and

3-(2-furyl)propenoic acid; the cor]EQJund was purified by chromat ‘ogr aphy
on silica gel using anmoniated nethaphol/choroformmxtures as the el uent,

foll owed by recrystallization from Ae,t etate / hexane; Ms (ES') 247
(MH). WO 01/36417 PCT/ SEOQQ 02262 ALMS THHLeerrrerrrr * ~ ~
Frrrrrrrrrrrrrilt 1. The use of acorrpouDd of the general formulal R2 NY
R3 AD | 5 wherein: Arepresents: R NR NNR _,NII IIl IVVVI 10 D
represents oxygen, or sulfur; R ' represents hydrogen or nethyl; R2
represents hydrogen, or C-C4 al kyl; represents:

5 .

wherein:

A represents:

SHONGINCACE

10 D represents oxygen, or sulfur;
R! represents hydrogen or methyl;
R? represents hydrogen, or C;—-C, alkyl;

R? represents:

15
R* R?, and R® are independently hydrogen, halogen, C;—C, alkyl, C,~C, alkenyl, Co—
C, alkynyl, -CO,R’, -CN,~CF;, or Ar, provided that at least one of R* and R®
represents Ar;
Ar represents a 5- or 6-membered aromatic or heteroaromatic ring containing zero to
20 three nitrogen atoms, Zero or one oxygen atom, and zero or one sulfur atom, or an 8-,
9- or 10-membered fused aromatic or heteroaromatic ring system containing zero to
four nitrogen atoms, zero to one oxygen atoms, and zero to one sulfur atoms which

may optionally be substituted with one or more substituents selected from the




0 26 ooy omskoor| I AL 5 JlIFS: 2nd Foare “d%.&?a#*f%ﬁm"?e&

Ar, provided that at | east one o R4 and R5 represents Ar Ar represents a

- 6- menb 20
t5hr g(re ni tmrsoggrll%ia]l Wﬁ%@%&{jpgg%%f o* g‘é kggdﬁi-@‘gn g%r & ort Pa ur atom
or an 8-, ?rggype@@gked_éwsq\gb RAIBRP C.c9, I@R@r oaromatl c r| ng system

cont ai ni ng zero our “nitrogen a&oms, Zerosto oné oxygen atons, and zero

to one sui fur SRR earmnu%%#ogepe (SED3h1 hachetich ﬁypue(em'"p.re

substituents selecie fromthe - ----- - =2-. =% 1 =2~~T1

s L 136-ed?ﬁ3‘l3/ '02RE tdetherbd gtmg §ilwhere

hal ogen, Cl C4c€51(ib)li<\u—ﬂ,2 C2- (C4 al f%% 8%12%- and\%sm%y , ary GCH% eroaryl, :
-C2R75 - 0, BRSRY, ord¥ohd: - OR ; R$, R9, and R are |ndependently

hydr ogen, Cl al kyI aryI het eroaryl -C(UR', - CCONHR 2, -C(O R13,
-SO, R14 or R$ jdedt®d4; may together be (CHZ)]Q(CHZ)k where 5 le O S

NR15, or a bo s 2to 4, kis Oto 2; R7, RI0O, R', R12, R13, R14, and
R15, are inde&%ﬁcﬁe‘ﬁtﬂ’y Cl-C44 al kyl, aryl, or het eroaryl; or an enanti orrer

t hereof, and ’arkrmg@mnléqi‘ﬁ R’a%ﬁwa%ﬁnﬁ@eﬁmﬁﬁﬁﬁ ﬁalld(yq)rar}lh@r Hetkroary

preparatlon of & médi cament for the treatnent or prophyl axis of psychotlc

di sorders or m%hﬁmlthdréﬂraaﬂd&maﬁn&bmaﬂy aScepthble MARs thefoRGBPIMEI Ng t O
Claim1l, wherein A represents
10 preparation of a medicament for the treatment or prophylaxis of psychotic disorders or

intellectual impairment disorders.

[S]

The use according to Claim 1, wherein:

A represents:
)

15 : I

3. The use according to Claim 1 or Claim 2, wherein D represents oxygen.

4. The use according to any one of Claims 1 through 3, wherein R? represents hydrogen.
20

5. The use according to any one of Claims 1 through 4, wherein R® represents

Ar
/
6. The use according to any one of Claims 1 through 4, wherein:

25 R? represents



15 11 3. The use according to Caiml or Claim2, wherein D represents
oxygen. 4WOHB68e according to any one_of dains 1 t hr ougPCI/SEAPBI262 n R2
represents hydrogen. 20 5. The use acdbrdi ng to any—ene—ofClalns |
through 4, wherein R3 represents Ar 6. The use acco one of
Cains 1 through 4, wherein: 25 R3 regfesents WO 01/ 3 mﬂﬂm% JH 62
-37 R4 as R5 R4 represents Ar; RS represents hydrog

and 5 R6 represents hydrogen, or .R‘g The use accordl ng to d a| m 1,
wherein: A represents N Il 10 D reprdgsents. oxygen,; "~ represents
hydrogen; and R3 represents Ar 15 8. e use accordi ng to Caim1l,
wherein the conpound of formula | -is a conpdund wherein: A represents N
Il ; 20 D represents oxygen; R represents hydrogen;

R* represents Ar;
R’ represents hydrogen, or C,-C, alkyl; and

5 R® represents hydrogen, or halogen.

7. The use according to Claim 1, wherein:

A represents

&l
I .
10
D represents oxygen;
R? represents hydrogen; and
R? represents
Ar
/
15
8. The use according to Claim 1, wherein the compound of formula I is a compound
* wherein:
A represents
&l
II .
20 D represents oxygen; |

R® represents hydrogen;



WD .01/ 36 EO00/ 02262 38 R3 represents 11111111 Rs ~ R5
R4 represen sﬂﬁg‘.,g R5 represents hydrgggr_l, or d-C4 al kyl i’&%g“"ﬁé%

represents hydrogen, or hal ogen. 9. The use accordi ng—any—enre—-ofCalns 1
to 8, wherein represents a 5- or 6-nenbered aromatgm teroar tic
ring containi n‘g;"fBWSC‘I‘% t hree nitrogen atoms, zero or ] @i@mwgm
and zero or one sulfur atom or an 8-,_§- or 10-nmenbered 1 n or
het erocaromatic ring systemcontaining Zero to four nitrogen atons, zero to
one oxygen atons, and zero to one r ggbns which may optionally be
substituted wwth one or nore substi selected fromthe foll ow ng:
hydr ogen, hal ogen, C-C4 al kyl, C2- enyl, C2-C4 al kynyl, aryl,
heteroaryl, -CO R7, -CN, -NO, -NRSR9, -3 :15 and-OR 10. The use
according to Caim1, wherein said conpound is:

N- (1- Azabi cycl of 2. 2. 2] oct - 3-yl ) (E- 3- phenyl propenam de);

N- (1- Azabi cycll@{l%p,%s&.]tpg};- 3-yl) (3-phenyl propynam de); 20

N- (1- Azabi cycl o[ 2. 2. 2] oct-3-yl) [E-3-(2-nitrophenyl)propenam dej;

N- (1- Azabi cyclR] 2p2séijtolydrSeeyl or C,EEZalkPk: and r ophenyl ) pr openami dej ;

N (1- Azabi cycl of 2. 2. 2) oct - 3-yl ) [ E- 3- (2- am nophenyl ) propenam del ; N

(1- Azabi cycl o[%‘?l"?ﬁ stb)gi_rggey(ér_l'g_lqggn.net hoxyphenyl ) pr openami de] ;

N- (I -Azabicyclo[2 2.2)oct-3-yl)-N nethyl -(E-3-phenyl propenani de); 25

N- (1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) [ E- 2- phenyl cycl opr opane-| - car boxam de) ;

N- ( 1- Azab.cyclTHeAise a2dopdihg 3ny bre ef-ClailmsUoio @, SrhpkeeXt fepeasenta aisd @) 6-membered
N-(1- Azabi cycl o[ 2. 3 ?]oct-3-yl)[E-3-(2-fornmam dophenyl ) propenam de]j;

N- (1- Azabi cyc|3pmatc of heisroaopli¢ FuBCqiaiping 2eisre HYEg piogemhaifg egero oRpre]

LSEENE 2 AR 4S5, AL AP AL

or heteroaromatic ring system containing zero to four nitrogen atoms, zero to one

oxygen atoms, and zero to one sulfur atoms which may optionally be substituted with

one or more substituents selected from the following: hydrogen, halogen, C;-C, alkyl,
Co—C4 alkenyl, Co-C,4 alkynyl, aryl, heteroaryl, —CO,R’, ~CN, -NO3, —NR®R’, -CF;
15 and —-OR"™.

10.  The use according to Claim 1, wherein said compound is:
N-(1-Azabicyclo[2.2.2]oct-3-yl)(3-phenylpropynamide);

20 N-(1-Azabicyclo[2.2.2]oct-3-yl) [E-3-(2-nitrophenyl)propenamide];
N-(1-Azabicyclo{2.2.2}oct-3-yl) [E-3-(2-nitrophenyl)propenamide];

N-(1-Azabicyclo[2.2.2]oct-3-y1}(Z-2-fluoro-3-phenylpropenamide);
N-(1-Azabicyclo[2.2.2]oct-3-y){E-3-(2-formamidophenyl)propenamide];



(1- ' k [ m ! !ﬂEB (4-f or mami dophenyl ) pro enamd
(1- Azabi cyc’%‘ﬁp { l I | { medy! - 3- phenyl pr openakf 'E'éf'o“’“n“
(1- Azabi cycl o] 2. 2. 2] oct 3 yl) [ E- 3- (4 rret hyl am nophenyl ) pr openam de]j ;
(1- Azabicycl o[ 2. 2. 2] oct - 3-yl ) [ E- 3

rriet h%/| gm %7 rf¥ARPiC F’@be%alﬁcaé]yl)(g N«-fprmamcwemdmor’enmmde]

oC

b oy EAZBRSPIE RS SRR IG5 methy-3-phenvIRrapEPAISRY i de)

L e ol <20 e S someo i )

i g agl cww(b{ﬁzablcx;l@a ”Qchlt-ﬁEyE)[E-M NW-danqthﬂaWI)mpbpeyimmphdmimdﬂ
abl C en ropenam de

12 Azabi cgﬁﬂ f’%“‘%}‘g& él‘iﬁ%’[y@(g‘%é"% Hﬁé@@ 153 prgpenarri de] :

1- Azabi I Bf23 1 de] ;

1. Azabi ﬁifﬁﬁg{%‘ BickiR%.2 2100 BIES el S HRAABLREARER T CF)

| - Azabi cyNJ(D{A&aBlc?]:lo{:z 2. 3joct-BHyB(E23-diphenylpropeagmidpgnam de] ; 15

1- Azabi cycl o[ 2. 2. 2] 0 ( 3-chorophenyl ) pr openam de]
| - Azabi cy&(b{@zalzlczf'eg 31%-}’-Y[1)£E§L -(amethoxypheailpropenaseidali de] :

.2
(
(
(
(
(
(
(
(
(
E
1- Azabi c ro enani dej :
gl Az abi cy 1(30311% glcg}l%?’)g]&é%’ )I[I)EES) *gthgl-g %Qh@h&%?%%};% ampde] ]
(
(
(
(
(
(
(
(1=
(12
(
(
(

10 Azabi CWJ(QLA&a&cg]:IQQZ 2 3}q¢t )3 ){lﬁE—'?r @mb&?)l‘ﬁh@ﬁﬁ?b&bﬂéﬁaﬂﬁ@é]@m de]; 20

Azabi cycl o[ 2. 2 oct JIE i odophenyl ) propenam dej ;

1-
1- Azabi cy&i(b[&zablczfl@&?t 2 §1q¢r-)’»fyﬂ;){§3¢@t m@@pm@y poppamidelie]
1- Azabi fl t h | i de] ;

LR B G I SR A, BRRIELY ) DT openart del
1- Azabi cygl BRpRm 25
1- Az:b: gygl(gi[%zagm lzlgg.f[.-.?_,jdﬁ BL@[Ei?ﬁﬁry#%dg?gpenamﬂ%

1- Azabi cw-l(b{mmcyq:lo{:l 2.3]oet-B{yD{ B-(2 2hlwyopheny hproppremidelde] ;
1-

1-

1-

R s e
A7 abi Cyg l(g{%‘dgmg&l@ﬁzzm]&t My@‘[@?ﬁ% %%@E%?g;,g%gggmdgg

Az abi cW-I(b{AZancgq:bb?t 2.3]ogl- 3{}/9—[5—3-53 |4+di¢}de®phan)p)'q:penpmi®h de] ;

ZZZZZZZZZZZZZZZZZZZZZZZZZZNQZZZ*

N-(1-Azabicyclo{2.2.2]oct-3- yl)[E-3 -(2- tnﬂuoromethylphenyl)propenamide];
N-(I-Azabicyclo[" 2.2]Joct-3-yl)-[E-3-(3-trifluoromethylphenyl)propenamide];
N-( 1-Azabicyclo[2.2.2]oct-3-yl)[E-3-'("7-furyl)propenamide] ;

25 N-(1 Azabxcyclo[-.-.Z]oct—S yl)[E-3- (3-fury])propenarmde]

N-(1-Azabicyclo[2.2. 2]oct-3-yl){E—3-(3—pyndyl)propenamxde]
N-( 1-Azablcyclo[_._.2]0ct-3—y1)[E-3 (4—pyndyl)propenarmde]

30 N-(1- Azablcyclo[2.2.2]oct 3-yD[E-3-(3- thxenyl)propenamlde]



o 1ottt s (AR QD URHEIL - r=croves o oot o) e gacaaidsh v

N (1- Azabi cyclo[2 ~I oct-3-yl)[E-3-(5- hydroxy 3-1f tiyl)propenam de]; N (

&I— '(A‘éﬁggcgckg[ § 2] Bl Bli%&yé}{?fgg? )ilf‘é %W’&(%B %F’g?e"}ﬁﬁ‘éham de); N

(exo- 8- Aza- 8 24 1 Rt- enam de); 5 or an
enant i oner therega}qamc%ﬁt) té |%g 4&%@%@% )ggﬁ’gﬂsﬂdgjs) thereof. 11. The
use accordin QN-(k@do?S@Lz@SlmeﬂvI@Rﬁ@clb[S aIlqurmﬁﬂlﬁiph@ylpropenarmde),

(R -N-(1-Azabi cycl o[ 2. 2. 2] oct-- 3- 5 E 3- henéfgropenam de)

(S) - N ( 1- AzabNe(gad-8{AzaB-medwyibigucial3.2 di®tBidK phﬁ@émea@rpldclo
RS 1- Azabi c 2.2, E- 3- d
(R NP( 1 - Ao DT TBR A S BRs 3SR D RIS fada ot
(S)-N-(1-Azabicyclo[2 2.2]oct-3-yl)(3-phenyl propynam de); (R)-N
(1- Azabi cycl o[ 2. 2. 2] oct-3-yl ) [ E-3-(2-nitrophenyl) propenam dej;
(S) - N- ( 11 Az abThe/edeciclording]to claird lyWhex‘i:E-s%rc(dbmponnd)phenyl ) propenam de]; 15

RS) - N ( 1- Azahi cycl o[ 2. 2 3-(2-nit | d
(RS- N- (1. Ac o ?@[pgbxzyez%ragmsa;a NI S e sh

R -N-(1-Az b d
(R)- N ( 1- A any B Spatilsiia 2 dds iy ph ARG 0O el
S)S) 1bF (1- Mmgwtphzaacﬁlqzu Z}odB)lemEliaﬂyiﬁr@eaamml propenami de); 20

Azabi cycl o[ 2 enyl cycl opr opane-| - car boxam de);

-AzaEﬁRj;M—Kb[%ZHIZCB]]lQ{@f’ 230% ¥1H3@?PHHW&W1U§B}’ olpane I ca(rj boxani de) ;
- Az 2 ' X
eI BB Ao s PR BirRa Y P PP e 0O e

- Azabiyel P[A%al%cfdl&{ﬁfgoét@-glﬁé%—(ﬂnﬁfdphﬂ%gﬁ FopendthiBRnan de] ; 25

- Azabi ¢ycl o enyl ) propenam de;
- Az abfSgWs{leA2atcy2)af2 2 HO@B})(IE[E%S((&-H&@MUIDWHW §),pr openani de] ;

- Azabj ¢ th envl propenani de);
- Azab(’{:sﬁ’i\f‘g‘[’g é’ @]cgﬁ% éj%t?[é{g‘z?? T@‘ﬁ%*ﬁ@ﬁ&ﬁ?ﬂ?&ﬁ%‘%& ) pr openam del
Aﬁﬂ?— -Klfk%bg Icﬁi 8NMock3vy) [(E‘E.% (’7-ammophenyl)propenarmde]
am no- pfienyl’) pr openamn
AZ abi RN DNaIﬂCﬁiltﬁim Ziet}tB}YlZ[%ﬁOI}mm!ﬂiophﬂp@PwPﬁdﬂmde]
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)[Z-3-(2-methoxyphenyl)propenamide];
(RS)-N-(1-Azabicyclo[2.2.2)oct-3-y])-N-methyl-(E-3-phenylpropenamide);

20 (S)-N-(1-Azabicyclo[2.2.2]oct-3-yl)[E-2-phenylcyclopropane-1-carboxamide);

R)

R)

R) -
R) -
R) -
R) -
R) -
R) -

(4-
R) -

NN NN NN NN
l—‘ZZHl—‘I—‘I—‘_i—‘_I—‘H

_b/—\ 1 1
ZZE%FZZZZZZZ

(
(
(
(
(
(
(
(
(
(
3-
( (

(R)-N-(1-Azabicyclo[2.2.2]oct-3-yI)(E-2-phenylcyclopropane-1-carboxamide);
{R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)(Z-2-fluoro-3-phenylpropenamide);
(R)-N-(1-Azabicyclo{2.2.2]oct-3-y1)[ E-3-(2-formamidophenyl)propenamide};
(R)-N-(1-Azabicyclo[2.2.2)oct-3-yl)[E-3-(4-nitrophenyl)propenamide];

25 (R)-N-( 1-Azabicyclo[2.2.2}oct-3-yl)(E-3-(4-aminophenyl)propenamide;
(R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)(E-3-(4-formamidophenyl)propenamide];
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(Z-3-methyl-3-phenylpropenamide);

{R)-N-( l-Azabicyc10[2.2.2]oét-3-yl)[E-3-(4—N-methylaminophenyl)propenamide];
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y){E-3-(4-N,N-dimethylamino-phenyl)propenamide];

30 (R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(Z-3-phenylpropenamide);

(R)-N~(1-Azabicyclo[2 2.2]oct-3~y'l)(E-B-methyl—3~phenylpropenarnide);



o s AR = Z’?BP%LeﬁyFB?S%Lﬁ;ﬁ?ﬁS?W@z
Oé/ 36&?11 Eléllgll VI I I)2 Vi I I tV|3| L1 1Tl 4PCT{ EEOOI 02262 c L Man de]
£ RN i p eyt st okt
(R-N-(I - lcglci&&?a.gyz&‘g]e'gczt]ggﬁywﬁE ﬁ%&?ﬁﬁphenﬁ%ﬁpenam de]; 5
(S)-N-(1- Aza(tSI Mﬂl-Aiﬂa:@cﬁ[@QQi&tﬂilb(E-Mﬁhﬂﬁ -phenplpeopenamidedenani de] ;

RS) - N (1 - Azabi cycl o[ 2.72. 2] oct 2- et hoxypheny! de] ;
o el belireio by D5 G ot AR B oonor

(RSN (L. Azéﬁrfi’}%g{bicéloi% R Rt e i e

R - N (1- D-oatl k d
N (1 SR A3 S Ciday i nanib ]
E g - ﬁ E ; - gg(ga )gvcl-g[nglgy%qtaa2]ecty3-yDE?-6£(3ﬂmtb¢wh e iprepespavdali gg%
- - |
(R) - N-(1- Aza{tﬁ é b{‘éabzcyf}‘gg#g ‘%}IT% égﬁé%ﬁﬁaﬁﬂmf"&%‘%ﬁ@m de]: 15
R) - N-(1- Az t | 4. ER@gnan d
ER% - N E 1- Azabl P{‘% bi )%}(ggtz Oﬁl%gl&é?’;«( gmﬂbf gﬁ??ri'gpéﬁgnyl )B?(Tpeﬁ}am de]l;
E % 1% E |1 AZafm)w-Ql-sA[zﬂbxé‘chMddl’lﬂew )'I)[E333(fﬂmmnhnmdbmnv¢mmdﬂenam de]

(RS) - N ( 1AZA?(SI%SM@:%%@SMO@]&PC@VI)Elf B @%‘@Wﬁﬁl&ﬁ%ﬂ%‘%ﬁ?%ﬁgm gg} 20
G Aty R e i LR e o e —

de]; ')-N-(1- Azab1cyclo[-.-.2]oct- —yl)[E—(2-chloropheny1)propenarmde]

(S.
R) - N— 1- Azab | 2 2.2] t (3-trifl t hyl |

(R 3 (12| oy bt el II>EE-§-@%IIIIIII5IPI€°%§%Wng%@%e]
(R-N-(I- Aza{ga )V 1-AlzabidydbRca. 2}&:&3 M)E[E'-3(3 3-dishiordpitcnypmpeamnite];
R) - N- (1- Azabi cycl o[ 2. 2. 2] oct

( i dyl ).pr openani,de] :
(RN ( 1. Ao oG-I dizabimy apach 21oct b pDEESb DRmeser S rohaanticle] |
(R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)-[E-3-(4- bromophenyl)propenamide];

(RS)-N-(1 Azabicyclo[” .2.2]oct-3 -yl)[E-3-(3-iodophenyl)propenamide];

(R)-N-(l-Azablcyclo[.-..-.2]oct-3—yI)[E-3-(2-fury])propenamxde],
(R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)[E-3—(3-fury1)propenamide];
25 (R)-N-(1- Azabicyclo[Z 2.2}oct-3-y1)[E-3- (7-pyridyl)propenamide]'

(R)-N-(1-Azabicyclof2.2.2]oct-3-y)[ E-3- -(2-thienyl)propenamide];
(R)-N-(1- Azabicyclo[2.2.2]oct-3—yl)[E-3—(3.—thienyl)propeﬁamide];

30 (R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)[E-3-(5-nitro-2 -furyl)propenamide}; -
(R)-N-(1-Azabicyclo[2.2.2]oct-3-yI)[E-3- -(5-methoxy-3-pyridyl)propenamide];
(R)-N-(l-Azabncyclo[_.-.Z]oct -3-yD{E-3-(5- hydroxy-3-pyndyl)propenamxde]



(ot oo vomest o UIRBYRAEMDIIN 3o .1 orvs) o cpenamersponmer.

(R -N-(1- Azabi cycl o[ 2 2. 2] oct - 3- yI) E- 3- (5- net hoxy 3-pyii dyl)propenam del ;
(R) - N ( 1- AzabfRjyéL bAzaticgilofet2. Bogtt 3§ IBE33{ &ithiddzoadyyprépenaniidelt ) pr openani de] ;

Y&iﬁgﬁ:%ﬁ%&w@;@@o&z@ Spsyibicsiof SE?%c‘m?»%ﬁ?aéw@é%#é g “31]1 : N
N- (exo- 8- Aza- 8- ﬁ%%%l cycfhgﬁé&)éloﬁa Hoe yiﬁfé@&gﬂ% %g%g% aPri de); or "an

enanti omer th@r@mmn@mdemhaemmhaﬁﬁhdemxaﬂ@%&@mb@e sl tiferédfer eof . 5 12. A

conpound of the general formula R2 ANY D wherein: 10 A
repreSents: ED-i N NRII in IV V Vi D represents oxygen, or sulfur; R1
represen hydr ogen o epresents hydrogen, or CZ-C4 al kyl;
R3 repre §nt sR ﬂg’ ‘;\?{Tﬁ g?e&}ljf R%‘Rf
R2
L o
Y
D
I
wherein:
10 A represents:
o @V [%1 @f (i
R1/
I VI
D represents oxygen, or sulfur;
R' represents hydrogen or methyl;
15 R? represents hydrogen, or C;-C, alkyl;

R’ represents:

& .
i Ar

*H\H( z)ﬂr «

R*, R®, and R® are independently hydrogen, halogen, C 1—C4 alkyl, C»—C4 alkenyl, Co—
20 C, alkynyl, —C02R7, ~CN,~CF;, or Ar, provided that at least one of R* and R®

represents Ar;
Ar represents a 5- or 6-membered aromatic or heteroaromatic ring containing zero to

three nitrogen atoms, Zerc or one oxygen atom, and zero or one sulfur atom, or an 8-,



Eﬁkeﬁ?i an °Rgﬁﬂ%4 ,’!Hwyﬂpmmmﬂmgen i g?ez\r p;ow EE%F‘M&% Ieast_

one of R4 and R5 represents Ar; Ar represents a 5- or 6-nenbered aromatic

or heteroaromatic rllr_}g)écontal ning zero to three nitrogen atons, zero or
one oxygen aPooq lGmembsred E!?eddiﬁemétdﬂ erheteIpRrRmalic rigg system\gpniginng;zerg to

11111111 111 91}% é'ifré:i’lrelg r;f‘a‘%mg zello tog ogég l?(?'gé gﬂ& %roto G é\lsﬁlfur‘h%orgs which

| O- menber ed I Ng sys em contalning zero to

four nitr Ogeﬂl@tdﬁﬁ&nalﬁﬂé@sdbﬁnﬁ&ﬁ \ﬂw&%r&hm&ubﬁlmhnlﬂdbcwﬂ foora tiseul fur  at ons
which may optionally be substituted wth one or nore substituents sel ected

fromthe ~fofdloning: hmdngeoglaaiocqnacgg%mlkmcﬁﬁmlkwl -Canliyybapl, c2-c4

al kynyl, aryl, 5 heteroary - 3 NRBR9, -CF3, -OR; R8, R9,

and K10 are hﬁdm@@ﬂd-e(ﬁ@t@ hFM -@M-QFEWORaPyI het eroaryl, -C(OR',
2) k

- ONHR Z, -C(OR 3,,-SO2R14 or R8 and oget her QL H
an e) Qis & ) °ar5rm<!§=p5raﬁ?aty pydrogen, &”&4 ah<g *] e a&ﬁ*@(@%
R1-, R13, R0 and RL5

or an enanUéK@?NHﬁer’e'Gl(S R Qﬂg fjﬁdcgimyé%ﬁﬁgﬁ@gag@{} (I?lroaryl

with the $t|o :mggow o _t.hat Ar does not represent 2-, 3-, 4-pyridyl,
unsubstitute %‘ ﬁ‘:P substituted with one or m)re substituents

sel ected frok SCél(oQﬂ al kyl, Ci- C4 15 al koxy, hal ogen, phenoxy, hydroxy,
OCOR', NH2, NHCOR', and nitro, when: A represents NR NIl or VI R3
repri®sents R&lRQtoB 20 R; D represents oxygen;

R’,R'", R", R", R”, R"™, and R", are independently C;~C, alkyl, aryl, or heteroaryl;
or an enantiomer thereof, and pharmaceutically acceptable salts thereof, 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;-C4

15 alkoxy, halogen, phenoxy, hydroxy, OCOR"', NH,, NHCOR"", and nitro, when:

A represents

S
I or VI .
R? represents
'RG
i,l/‘\’/ R4
5

20 R ;

D represents oxygen;
R represents methyl;
R? and R? both represent hydrogen; and
25 R® represents any of hydrogen, C-C alkyl, phenyl, or cyano.



R repr eserie Oifdsdny | l!ﬂ!@ﬂum&"w”mr epresent hydrogen; an¢cPBEfAz262
represents any of hy kyK44-phenyl, or cyano. WO 1! 36417 44
- PGI/ SE00/ 02262 M s 13. A conpound according to Caim 12, wherein A
represents:  Alcombo@id f80ROICUTE 11, WA A RpRsdhar maceutical |y

acceptabl e salts thereof. 5 14. A corrpound according to Claim 13, wherein
R6 represents any of 2-furyl; 3-furyl: hi enyl ; 3-thienyl; or an

enanti onmer thereof, and phar maceut i acceptable salts thereof. 10 15.
A compound according to Claim12, s onpound being: N

(1- Azabicycl o[ 2. 2. 2] oct-3-yl ) [ E-3-(3=Kr1 fl uoronet hyl phenyl ) pr openani de] ;

N- (1- Azabi cycl o[ 2. 2. 2] oct-3-yl )[ E-3-(2-furyl) propenam dej;

N- (1- Azabi cycl o[ 2.2 2joct-3-yl)(E-3-(g& furyl)propenam dej;

(1- Azabi cyclo[ 2. 2. 2] oct-3-yl ) [ E-3- ("Z-t hi enyl ) propenam de]; 15 N-(

Azabi cyclo[2 2.2]oct-3-yl)[E-3-(3-thienyl)propenam dej;

1- Aza- 3-cyanobi cycl o [ 2. 2. 2] oct-3-yl)[ E-3-phenyl propenam de] ;

1- Azaurgnﬁémwnmrélw¢q${@ Phamerceutizally peqeptablesaliithepobpenani de]

1- %abl cyclo [2.2.2]oct-3-yl) [E-3-(5-nitro-2-furyl)propen am de];
1-Azabi cycl o[ 2. 2 2] oct-3-yl ) [ E-3-(5-met hoxy- 3- pyri dyl ) propenani de] ; 20
1- Azaaj cych @Bx%gaun%]@sérdﬁwxb )dlﬁm3r @hebédmm resEE hflVde) DIFRREBARreled-

N- (1- Azabi cycl o[ 2. 2. 2] oct 3 yl) - mdazo 'yl )’propenani” de or an
enanti omer t lthicepf 3-t!anuy1mreanrmemmezahdrgofamdqnmamoeumaﬂlysmdpmh@iaks 16. A
conmpound accoijldi ng to Aaim12, said conpound being: 25 ’

(R -N-(1- Az alf ?9%90[ 2.2.2]oct-3-yl)[E-3-(3-trifluoronethyl phenyl) propenamd
e]; (R -N(1-Azabicyclo[2.2.2]oct-3-yl)[E-3-(2-furyl)propenam dej;

(R) -N-(1- Azabi cycl o[ 2. 2. 2] oct-3-yl )[ E-3-(3-furyl) propenamn dej;

(R) - N ( I5AzalA cympmind azccﬁ"]imgne B:lgrm)IPEszﬂd (:é}npdlindrbﬁingpr openam de]j ;

R) - N- (1- Azabhi cycl o[ 2 - 3-(3-thienyl ropenam del
(R ( N- lyAzatgxcyc]o[%.Z.z oct- 3—yl)[%[3 (3-tnﬂuoromethyl e%yl)gropenamxde

2777777

(
(
(
(
(

N-<(1-Azabicyclo[2.2.2]oct-3-yl)[E-3-(2-furyl)propenamide];
N-( 1-Azabicyclo[2.2.2]oct-3-yl)[£'-3-(3-furyl)propenamide]*

15 N-(1-Azabicyclo[2.2.2]oct-3-y)[E-3- (3-thleny1)pr0penanude],
N-(1-Aza-3-cyanobicyclo[2.2.2]oct-3-yl)[E-3-phenylpropenamide];
N-(1-Aza-3-methylbicyclo[2.2.2]Joct-3-y])[E-3-phenylpropenamide];
N-(1-Azabicyclo[2.2.2]oct-3-yl)[E-3-(5-nitro-2-furyl)propenamide};
N-<{1-Azabicyclo[2.2.2]oct-3-yI)[E-3~(5-methoxy-3-pyridyl)propenamide];

20 N-(I-Azablcyclo[._._,2]oct-3-yl)[E—3-(5-hydroxy-3-pyndyl)propenam1de]
N-(1-Azabicyclo{2.2.2]oct-3-y)[E-3-(4-imidazolyl)propenamide];

or an enantiomer thereof, and pharmaceutically acceptable salts thereof.

16. A compound according to Claim 12, said compound being:

25 (R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)[ E-3-(3-trifluoromethylphenyl)propenamide];
(R}-N-(1-Azabicyclo[2.2.2]Joct-3-yD)[ E-3-(2-furyl)propenamide];
(R)-N-(1-Azabicyclo[2.2.2]oct-3-yD[ E-3~(3-furyl)propenamide];
(R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)[E-3-(2-thienyl)propenamide];
{R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)[ E-3-(3-thienyl)propenamide];
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N-(I- %8&%‘%&% UMH "J] Il‘ll )MF 3- phenyl pr openam d%'zf'r’m':‘"”m“2
N (1- Aza 3- et hyl bi cycl of 2 2. 2] oct yT) [ E- 3- phenyl pr openani de] ;

R)-N-(1- Azab | 2..2 t 2-f | d
ER§ N (Aol Y O b2 Dbt o i e Gpemi by openar del:

(R) N-(1- Az% c§éfts [rﬁe%‘y%c&c 0[772 c[té)g)[&? Rhe(ﬂy(})rop amf/?el]tlyl ) pr openam de]j ;
(R-N(1- Az@k}-wyami&ugzcl’d[@Qm&caaLylb[lE 3{54ntm2—?ﬁznbwpkmmdenam de]; or an

enanti omer thereof, an har maceuti cally acce le salts thereof. 17. A
conpound ac¢B)-d-{HeAzabieysiol3Ad)emt-3ey lé{uﬁﬁ-(vgcmeﬂ@xw-pyr&yl)pmenwnt%r apy. 10
18. The use C oun efin one s 12 16, in the
mand¥ acture(}%;)'f\ﬁg “‘cyﬁfga?zﬂ %ﬁ%?éﬁﬁ@wé YSS@S@HWS%‘%“%} psychot i ¢
di sorders or SthdRlo[2. 2 G0 3IRNE- Sl £ Ahidasslyl roperkhiddfie use of a
conpound as (gbpfﬁeé mﬁgn} og of UﬁCF[g::i m'g 12 to {%ﬁélpn t he jr::nnuf acture of a
nedi canent foplan ehantiomea tiezenf, and phaopioeuticadlly agteptabiasaliitberaefes or condi ti ons
in which activation of the a7 nicotinic acetylcholine receptor is
benefici al 20. The use of a corrpound as defined in any one of Clainms 12 to
| n r Eat 131 JE@@.EH% or prophylaxis
of Al zﬂg :}ng%ﬁs@gsagcmﬁgéﬁélan fl Cl § cognély ?tlﬁ‘rons defi ci t attention
defjgcit, menory | oss, Attention Def icit Hyperactivity Disor der anxi ety,

schi zophrem a, mania or manjc depre55| on, Body menti a, Par ki nson S
di seasds$. Huriheng@oﬁmomp@%’s?é defiped inrany' °§e§§%’@ﬁé7 to ﬁlpé’aﬁeﬁ’éﬂ g

ceasat | on ot SRR ons HERRafh o PR AN pep R straceCht i S5y,

exposure to H@ggﬁgﬁg&s&gﬁal ning nicotine, pain, or ulcerative colitis. 21.
The use according to Caim 20, wherein the condl tion or disorder is
Al zheiner's disease, learning deficit, cognition deficit, attention

et L8, TNk 37 oSl B eI eyl B To e

The use accrdihétitAnddt forthe BeatRfr & propydaxil sfHudedn diseases<dratonditions in
schi zophrenia, or mania or nanic depression. 23. The use according to Caim

20, wher ei n whieh détbatide of the FTamirotinioacetylehalinn secep®r ubanefigiabn' s di sease,
Tourette's syndrone, or neurodegenerative disorders in which there is |oss
of cholinergi c synapses.

20.  The use of a compound as defined in any one of Claims 12 to 16, in the manufacture

20 of a medicament for the treatment or prophylaxis of Alzheimer’s disease, learning
deficit, cognition deficit, attention deficit, memory loss, Attention Deficit
Hyperactivity Disorder, aﬁxiety, Schizophrenia, mania or manic depression, Lewy
Body Dementia, Parkinson’s disease, Huntington’s disease, Tourette’s syndrome,
neurodegenerative disorders in which there is loss of cholinergic synapses, jetlag,

25  cessation of smoking, nicotine addiction including that resulting from exposure to

products containing nicotine, pain, or ulcerative colitis.

21.  The use according to Claim 20, wherein the condition or disorder is Alzheimer’s
disease, learning deficit, cognition deficit, attention deficit, memory loss, Lewy Body

30 Dementia, or Attention Deficit Hyperactivity Disorder.




24. The us¥© 93@811& nﬁmmwﬂlmjﬂﬂ(ﬂlmg n the condition orPGI/SF§MER262 I s
jetlag, nicotine resulting from exposure to

products_cont aj ni ng nicotine, pain 10 or ul cerative colitis. 25. The use
accordi n@2t o &hg P 3R50rdipgio&iinm B veherein theatisosder ds ansiatwrschigophremiaiorer '

di sease. 15 2 conposition including a conpound as
defined in an?’%ﬁe&gﬁiﬁgﬁxéSSﬁ%Z to 16, in adm xture with an inert

pharmaceutically acceptable diluent or carrier. 27. The pharnmaceuti cal
conposition according to Claim26, for use in the treatnent or prophyl axis
of psychdd.ic a"heuwgrdmv torlaiim 20 whatein theadisondemts Riirkiosehes diseas20 28. The
phar ceutlca#Iél |t|on cording to Claim?26, for yuse in the treatnent

or prophyl ax OHTENe’ {, YR OF BEIEOdegenFTARYe disqraeran Whicht t he

ct7 n| cotini Cthcl‘e%%% lll(gmgﬁ,lilgg #’%L 25 29. The pharnmaceutical conposition
accordi ng to Caim 26, or use 1'n e treatment or prophylaxis of

Al zhei nmer' s di sease, learning deficit, cognition deficit, attention
deficit, Ly | oss, Attention Deficit Hyperactl vity Di sorder, anxiety,
schi ZOph%m aThgpse acaondinede Glaim 20, whpreisthe sanditiengr disgerte jatlag. nacotine

neur odogenr ot Fyaraiacahs Bk Rylne fof sy O Bk S BRls Rung, rain

synapge, | et atulcsigpwadolitip of snoki ng, nicotine addiction including that
resulting fromexposure to products containing nicotine, pain, or
ul Cerative COIitis WO 01/ 36417 11111111111111 FEerr el e Jilld

PCT/ SEOQ 47- 30. .Th tlca OSiti ing tp Claim
29, for e i K046 Frudain g 20, FEH e SO ARG s AL DeSe.
| ear ni ng def i gkdase.COgni ti on defici t attention deficit, nmenory |oss, Lewy

Body Denentia, or Attention Deficit Hyperactivity D sorder. 5 31. The
phar maceuti cal conposition according to C ai m 29, for use in the treatnent

o Iaxsof an Q ni a, i r mani c de si on.

R thar bl R B oD el udns Acngpe g e o arnasronag_fﬁf#rnf he
Heat ment or I:J%%hm Atk Rrupd with bk J{eﬁgﬁaﬁné&ﬁ ééﬁ&‘blé"&li ase,
Tourette's syndrorre or 10 neuro erative ers In there is

| oss of chollnerglc synapses. 33. The pharnaceutlcal conp05|t|on accordi ng
to d ai use in the treatnent or prophyIaX|s of jetlag, nicotine

addi cti off-i ncfh?cﬁ’ﬁ&“i‘%&i‘cql SSTPPSIHRN 3cCardingds Gduiak2q, dor use in the trea nent or

prophylaxis of psychotic disorders or intellectual impairment disorders.
20
28.  The pharmaceutical composition according to Claim 26, for use in the treatment or
prophylaxis of human diseases or conditions in which activation of the &7 nicotinic

receptor is beneficial

25 29. - The pharmaceutical composition according to Claim 26, for use in the treatment or
prophylaxis of Alzheimer’s disease, learning deficit, cognition deficit, attention deficit,
memory loss, Attention Deficit Hyperactivity Disorder, anxiety, schizophrenia, or
mania or manic depression, Lewy Body Dementia, Parkinson’s disease, Huntington's
disease, Tourette’s syndrome, neurodegenerative disorders in which there is loss of

30 cholinergic synapse, jetlag, cessation of smbking, nicotine addiction including that

resulting from exposure to products containing nicotine, pain, or ulcerative colitis.



products L DI nngwm MM !!J ul cerative colitis. ~ The -
phar naceu‘?&%ﬁ“jg l l l al m 29, for use ?ﬁ%?ﬁ%“"lz?@at ment
or prophylaxis of Al zheiner's di sease 35 A nmet hod of treat rrent or

prophyl axi s of psychoti c. df sorders or intellectual inpairnment
di sor der30- whi®HP Feutical comnosition aF¢arding to abe%tf%t&r% |1rytf@rtfeétémwerarmunt

of a Conpoungrogﬁ#%fs'o?%iz w¢9%§e %arﬁnqldgﬁcgc?c %ﬁmjoﬁ deﬁglt eHﬁ(ran&lcﬂf
treatment or axi s o Unan: di Seases “or cond)

activati on of mefierplbss)ilesty Body Daseniapor A&erhmqbeftheﬂiypﬁm&hny Divsrdees

adm nistering a 25 therapeutically effective anount of a conpound as
deflned in any one of Clains 12 to M 37. The nethod accordl ng to Caim 35
sease

et 1 cpt . SEognt s Bt fich! RroEiien arcertrE Ll Eifhad i RS neifelintlen a0

Deficit Hyper Wgh%hiiﬁ o%ﬁﬂé@%chxz@ﬁﬁﬂeﬁfa}’or Haflia %P Bidn resSfon/TRNI @ or mani ¢
depr essi on, ody Denenfia, Parkinson's disease, Huntington's disease,

Tourette's syndrone neurodegeneratlve dlsorders i n which there is | oss of

chol i nergi c synapse, WO 01/3641711111 ~ .| LT 1L 1 1111
PCT/ SE00FD2263he P@tﬂ“&@*’“"é@’s@é‘mf’élﬂ%@c éC“HK"ci?t f‘?fé‘ssamhét‘?%ﬁn‘?'ﬁ@r udi ng
that resultin d g i Ngr OF
Ul cerative oo %ﬁ@?‘*ﬁé@ﬁrﬂ%&ﬁ%’#ﬁ*ﬁﬁ%%‘%&ﬁf.‘%é”%?‘%h%. TR TR
di sonder is Ahsinedegenérativk disarders in whichahere ilodedfi ahiolinergmoyyntpses, deficit,
attention deficit, nenory |oss, Lewy Body Denentia, or Attention Deficit
Hyperactivity Disorder. 39. The nmethod according to Caim37, wherein the
di sorder,is P -di
syndr om0 TELPORCASSaf A aioBHEHrRAE I Clufh 3 13 Y I Hietafinéi or
cholinergi c syipRplasis oﬁ%tlaghﬁcdfﬁiehﬁdlcﬁﬁﬁﬁfcﬁhdi@ that febdltifiy rom wtpoisatenot he
di sorder is anX|ety | zophrenia or mania or manic depression. 15 41.
The net hod acpmdmtngomtammgamﬁ@tw, paibcrrailgerative c@liisr der is jetlag, nicotine
addi gtion, pain, and for ulcerative colitis. 42. The nethod according to
Cainm37, wherein the disorder is Al zheinmer's disease. 20

34.  The pharmaceutical composition according to Claim 29, for use in the treatment or

prophylaxis of Alzheimer’s disease.

35. A method of treatment or prophylaxis of psychotic disorders or intellectual impairment
20 disorders, which comprises administering a therapeutically effecnve amount of a

compound as defined in any one of Claims 12 to 16.

36. A method of treatment or prophylaxis of human diseases or conditions in which
activation of the o7 nicotinic receptor is beneficial which comprises administering a
25 therapeutically effective amount of a compound as defined in any one of Claims 12 to

16.

37.  The method according to Claim 35 or Claim 36, wherein the disorder is Alzheimer’s
disease, learning deficit, cognition deficit, attention deficit, memory loss, Attention
30 Def1c1t Hyperactivity Disorder, anxiety, schizophrenia, or mania or manic depression,
Lewy Body Dementia, Parkinson’s disease, Hunt1n°ton s disease, Tourette’s

syndrome, neurodegenerative disorders in which there is loss of cholinergic synapse,
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38.

39.

40.

41.

jetlag, cessation of smoking, nicotine addiction including that resulting from exposure

to products containing nicotine, pain, or ulcerative colitis.

The method according to Claim 37, wherein the disorder is Alzheimer’s disease,
learning deficit, cognition deficit, attention deficit, memory loss, Lewy Body

Dementia, or Attention Deficit Hyperactivity Disorder.

The method according to Claim 37, wherein the disorder is Parkinson’s disease,
Huntington’s disease, Tourette’s syndrome, or neurodegenerative disorders in which

there is loss of cholinergic synapses.

The method according to Claim 37, wherein the disorder is anxiety, schizophrenia or

mania or manic depression.

The method according to Claim 37, wherein the disorder is jetlag, nicotine addiction,

pain, and for ulcerative colitis.

The method according to Claim 37, wherein the disorder is Alzheimer’s disease.



