WO 01/60821 PCT/ SE01/00329 -1 NOVEL Bl ARYLCARBOXAM DES Technical Field
This invention relates to novel biaryl carboxam des or pharmaceutically

acceptable salts thereof, processes for preparing them p j.cal
conposi ti o8 %EM24i ning them 5 and their use in therapy. Rﬁﬂgﬁ(ﬁ@w%bj ect

is to provide active conpounds that are'botent | i gands for nicotinic
acetyl choline receptors (nAChRs). Background of the Invention The use of
conpounds whi ch bi nd ni coti NQVECcBI4RIAGIARBOKAMMEY s in the treatnent of

a range of disorgggﬁdinvolving reduced cholinergic function such as
Al zhei ner' £ £C 10 cognitive or attention disorders, anxiety,

depression, snDihiRG CRESALINLL 1oNBWIBRIPLEASL i desSEitPhaRRRkE @By a@RplaBIeSI &,
Tourette's syndrone, and Parkinson's di sease has been discussed 1In

McDonal d esaltalther¢af9@®yessed foopieparogAbernynheitoddeniec aRe@aprsions cbiamg| thgm

Bi ol ogy, Chem stry. and Phar ol ".. .Chapter I n_Annual rts in
Vedi of 1l SHORFRERYMTOGRDY. Sabrng TR 1 Rt b BUGR P RR gL
CA; and i njjinlab E@mBcdbhi@dcery{ch8RA) reddproran o). Ni coti ni ¢ Acetyl choline
Receptors,” Drug News & Perspectives, vol. 7, pp. 205- 223. Disclosure of

t he | nvent Backgtound df the Insentipn i nvention, it has been found that conpounds
of formula I: th"l E.'ll ANYArl Are. D 20 | i -ﬁﬂa epres R N
or N NNR 25 1% ‘1‘%"'|°f|0§’/m9°'%g_ (S e st GBS RS e
or sul fur;offa RS 65@Nred ifloNghELreB@iRd choEgED furubi biich 9TAINRER's dRsease,
represents hydrogen or nethyl; _ , _ _
10 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, Academic Press Inc., San Diego, CA; and in Williams et al. (1994)
15  "Neuronal Nicotinic Acetylcholine Receptors," Drug News & Perspectives, vol. 7, pp. 205-
223.

Disclosure of the Invention

According to the invention, it has been found that compounds of formula I:

wherein:

A represents:

15 Il i



Ar' represents a 5- or 6-nmenbered aromatic or heteroaromatic ring
containing zero 5 to three nitrogen atons, zero or one oxygen atom and
zero or one sulfur atom Ar 2 represents a 5- or 6-nmenbered_aromatic or
het er oar om¥Q ®/4%Hg cont ai ning zero to ghree nitrogen atonbs "M% one
oxygen atom and zero or one sulfur atom™ or; an 8-, 9- or 10-nenbered
fused aromatic or heteroaromatic ring systemcontaining zero to three

ni trogen at oms, Dzrepsents onygeorysydiirat om and zero to one sul fur atom 10

wherein when Art. is unsubstitute henyl .. Art .jS0o.not pyrazolyl; the
aromatic rings krreprﬁ?ﬁ?%&Sl%l%g??agﬁgﬁe?’ SéltijfBrStolr\ftféd with one to three
substituents selg &%tsfﬂ}@mgeh@}ﬁgﬂ@l; C -,alkyl, C _4al kenyl, C, , al kynyl,
CN, NO7, NR R2, NR R2, OR3. CHZOR3, COZR4, and CF3; but if Ar' is
phenyl and Ar 2Arsregieseits § ayor 6-mamperad apmagic o fejgroarQmalg fAZcRn@Ining zepo or 3

substituents selected fromC al kyl 4 .15 CN, NQ2,
NR R2, (H:HZ hﬁf,m%,n ab%bé)rr\ n%ﬂgﬁ%ﬁéﬂ! 5%%/&88%8%&@#%g%énkﬂdependent |y
Cl_4al kyl, aryl arhebeeaad ¥5, ord-fkmberc€afdhMiRG: het€o@)dhatic SagRBn@milkg zeatnd R2

may together be (CH2)i G(CH2)k where G is oxygen, sulfur, NR9, or a bond; ]
is 2 to 4; to hrEelilisErep 2(0NRY ZEIRDT ORBOXYREN alRg). apghzerg AF ofe Blfugpen]. Alependent | y

C, . 4al kyl , | het : i reqf. -
phar macout | oal | " S degt Shembaer (Rpn HhofRe hARRAHRE 30 sy 808 copuining

repr esent s z&%Ygthiee Hirb &I &8 z6rodo Sheighy&ehath, adtderd 16 ¢ adfinbom; eN 25 ||
and either Ar' or Ar 2 represents a pyrazole ring , then all optional
substi t@ent s onwhesin Weea @) is upsukgritaied PRS- -ofe ks NOARYTZPIYAr ' represents a

DI 022 e R Al RGBS o SR
pyri di ne ridigahabh: heodtyndCogiyt, CantkenfloCuligny], ddENMONRIRPCEBNRIRY,N O
OR’, CH,OR?, CO-R*, and CF;; but if Ar' is phenyl and Ar” is quinolynyl, then Ar’ is
substituted with 0, 1, 2 or 3 substituents selected from C,_4alkyl, C,.salkenyl, C, salkynyl,
15 CN,NO,, NR'R?, CH,NR'R? OR’, CH,OR’ and CO,R*;
R!, R? and R’ are independently C,.4alkyl, aryl, heteroaryl, C(O)R®, C(O)NHRS,
C(O)R7, SOZR8 or R and R? may together be (CH,);G(CH,)x where G is oxygen, sulfur,
NR’, or a bond;
jis2to 4,
20 kis0to2;
R*, Rs, R R, RS, Rg, and R'C, are independently C,_salkyl, aryl, or heteroaryl:
or an enantiomer thereof, and pharmaceutically acceptable salts thereof,
with the provisos that:

if D represents oxygen, E represents a single bond, and A represents:

Gl

N
75 I

and either Ar' or Ar’ represents a pyrazole ring , then all optional substituents on the
pyrazole ring are hydrogen; and
if Ar' represents a pyridine ring, Ar’ represents an aryl ring, and A represents:

30



5 N are potent ligands for nicotinic acetylcholine receptors. Unless

ot herwi se indicated, the Cl1 4al kyl groups referred to herein, e.g., nethyl,
ethyl, n-propyl, n-butyl, i-propyl, 1-butyl, t-butyl, s-but¥l whet her

al one or pX¥Q0O8Hnot her 10 group, nmay be strai ght - chai ned PET/SEPLEHd,
and the C3 al kyl groups may al so be cycl?tc, e.g., cyclopropyl, cyclobutyl.
Al kyl groups referred to herein nay optionally be substituted wth one to
t hree hal ogen atons. Unl ess ot ige indicated, aryl refers to a phenyl
ring which may optionally be JZ?;%%?;uted with one to three of the
foll ow ng substituents sel ect om hal ogen, Cl_4al kyl, 15 C2.4al kenyl,
CZ 4al kynyl. NR R, CHZNR R2, , CH/OR CO2R4, CN, N2, and CF3. Unl ess
ot herwi se indicated, heteroaryl jyefers to a 5- or 6-nenbered aromatic or
het eroaromatic ring containing zero to three nitrogen atons, zero or one
oxygen atom and zero or one sulfur atom provided that the ring contains

at | east one nitragen, .oxygen, 0 sul.fur_ ato Lch may optionally be
subst it ut eﬂ“e\r/bi“'ﬁ}l?pfiﬁ‘éaqBPbsﬁ%lggtssoﬂﬁé? P)f‘lf}érhet%ngss&ag]@? \ggdrfee?’ F ﬁ?n hal ogen,
Cl_4al kyl, f&etdad &RBYbs repRsehal kynyl, NR R2, CH NR R2, OR, CH2OR3, CO R4,
CN, N2, and CF3. Unless otherw se indicated, halogen refers to fluorine,
chlorine, bromne, or iodine. Pharmaceutigally acceptable derivatives

i ncl ude sol vates and salts. For exanpl e, conpounds of fornmula | can
formacid addition salts with acids he conventional 25
pharmaceutical |y acceptabl e agjds, exanpl e, maleic, hydrochloric,

hydr obrom ¢, WO 01/ 60821 /| SEQLLA ) -4 phosphoric, acetic, fumaric,

salicylic, citric, lacti , tartaric and net hanesul fonic acids.
Preferred conmpounds of t Unvergi on are conpounds according to fornula |
whereins A represents: N H'1I or an enantioner thereof, and

phar maceutical ly acceptable salts thereof. Preferred enbodi nents of the

i nvention include conpounds of fornmula | wherein D represents oxygen; or

an enantiopgr, t ?ﬁgﬂ&mfﬁqﬁﬁﬂqﬁr ﬁm&h&g%kiﬁ@gpeptable salts thereof. 10

Preferred enbodi nents o e Invention i1nc conmpounds of formula I
wher ei n E repr ebakksoestisigghéichetdhe Of_sadlty] graupt radenesd tb hereent,g., amghyl,
phar maceut iet%?ll, ln}/prg;y(l:,enggl?tty)ll, ?—prso%lyi[, ?—bugyhet!—rb%gl,'s—butyl, whether alone or part of another
10 group, may be straight-chained or branched, and the Cs_4 alkyl groups may also be cyclic,
e.g., cyclopropyl, cyclobutyl. Alkyl groups referred to herein may optionally be substituted
with one to three halogen atoms.
Unless otherwise indicated, aryl refers to a phenyl ring which may optionally be
substituted with one to three of the following substituents selected from: halogen, C;.salkyl,
15  Ci.aalkenyl, Coalkynyl, NR'R?, CH,NR'R?, OR®, CH,OR®. CO,R*, CN, NO, and CF.
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 selected
20  from: halogen, C.salkyl, Ca.jalkenyl, C,.4alkynyl, NR'R?, CH,NR'R?, OR®, CH,OR’,
CO,R*, CN, NO;, and CFs.
Unless otherwise indicated, halogen refers to fluorine, chlorine, bromine, or iodine.
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

25  pharmaceutically acceptable acids, for example, maleic, hydrochloric, hydrobromic,



Preferred enbodi nents of the invention include conpounds of fornula I
wherein E represents oxygen or NR1O; or an enantioner thereof, and
pharmaceutically acceptable salts 15 thereof. Preferred enbodi nents of the
i nvention Wﬁd’ll/ééél conpounds of formula | wherein Ar' reprd&eHiidIfor? o

6- menbered aromatic or heteroaromatic rl"h'g containing zero or one nitrogen
atom zero or one oxygen atom and zero or one sul fur atom or an_

enant i omer phasheeranficetiangmahiar atiedist Figtd. lagtigdeaigelp ratagigapd meHupewiionisnpng

t hese, CO”lP)Oﬁ”dS in which 20 Ar' represents a benzene ring, furan ring or

t hi ophene P{'fiy, are particularly preferred. Preferred enbodi ments of the

i nvention i ncl ugef&RARMPISHdRof tHRrifdngioh awh@hfolndsAkcc@dingps ésantsl a 5- or

6- menbered aromatic or heteroaromatic ring containing zero to three

ni trogen awbemin 2&emegnisone oxygen atom and zero or one sulfur atom or an
enantionmer thereof, and pharmaceutically acceptable salts thereof. Anong

t hese, conpounds in which 25 Ar’ 1% ents a benzene ring, furan ring,
t hi ophene ring, or pyridine ring € jparticularly preferred. Preferred
enbodi nents of the invention incl conmpounds of formula I, wherein the

aromatic ring Ar' is substituted wth -EAr2 and the carboxam de, or

t hi ocarpoxanmi de group, C(=D)NHA, BUt no further substituents; or an
enanti onmer thereof, and 30 pharmaceutically acceptable salts thereof. WO
01/ 60821 PCT/ SEOL/ 00329 -5 Preferred enbodi nents of the invention include

compounds  hniiaflorhdieherEA #hdandrmideet Galy boceprabitesans thefdoocar boxami de group,
C(=D) NHA, substituents on Ar' are positioned in a 1,3-relationship

relative to eacPrefartedembedimentserfah ingersiontidpdegfomperedsy demaide Litvhesin i)

t abl lts th f. 5 Pref | ' ' i.nel ud
e e R A T R L

substitpents sepreedrd chibodimdial Fgeninv&kiofahdiyde confpbuddl dfeayhula CRhdmindy nyl |
CN, N2, NR R2, CH2ZNR R2, OR, CH2OR , CO2R4, and CF3; or an enantioner

t her eof , aregrestiss weioslgthondi dryn spadiomsb iherephl and PhEreRticalbypqcepighls Spis
preferred n}%ogli ments of the invention also include compounds of 10
formul a | erein A represents: eN | | D represents oxygen; 15 E
represents a sipg@tered@ntbodiments of the invention include compounds of formula I wherein E

represents oxygen or NR'®: or an enantiomer thereof, and pharmaceutically acceptable salts
15  thereof.
Preferred embodiments of the invention include compounds of formula I wherein
Ar' represents a 5- or 6-membered aromatic or heteroaromatic ring containing zero or one
nitrogen atom. zero or one oxygen atom. and zero or one sulfur atom: or an enantiomer
thereof, and pharmaceutically acceptable salts thereof. Among these, compounds in which
20 Ar' represents a benzene ring, furan ring or thiophene ring, are particularly preferred.
Preferred embodiments of the invention include compounds of formula I wherein
Ar represents 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; or an enantiomer
thereof, and pharmaceutically acceptable salts thereof. Among these, compounds in which
25  Ar’ represents a benzene ring, furan ring, thiophene ring, or pyridine ring are particularly
preferred.
Preferred embodiments of the invention include compounds of formula I, wherein
the aromatic ring Ar' is substituted with -EAr” and the carboxamide, or thiocarboxamide
group, C(=D)NHA, but no further substituents; or an enantiomer thereof, and

30  pharmaceutically acceptable salts thereof.



Ar' represents a 5- or 6-nmenbered aromatic or heteroaromatic ring
containing zero or one nitrogen atom zero or one oxygen atom and zero or
one sul fur _atom and nost preferably represents a benzene ri ng furan ring
or thi opheWO /ML Ar 2 represents a 5- fr 6- nenber ed ar onafFE/SEH1/00329
heteroaromatic ring containing zero 20 to three nitrogen atons, zero-or

one oxygen atom and zero or one sulfur atom The aromatic ring Ar', is
substituted withelqmdzmbedimans dhbhiaxanroaangrdigempoepdopNach BGCEAB 3y t her

substi tuents, ) i t A - rab |ty oned
T a1 5o OF s PSR RE B TR AR Sof SO AIE, JRSbLBEELEI e po Rl o
or one subgitd i BefihsorSRIpachedce forcath ofhal: ogenenattiomédiahkiybf. an@ phCRradalikalyy| |
C2_4al kynyl, CN, N2, NR R2, CH/NR R2, OR3, CH20R3, CQ2R4, and CF3; or an
enant i oner a4cRRpRepaltsgherepfhar maceuti cal |y acceptabl e salts thereof.
Particularly pr ' t y j haed of
Formila & vier o 5 oRer SoFROREEat b BhohsE A NET LBR G oRTREERE ¥

| D reprea€niraokysgestituEd mepresentsie oxtygerntsaeledek] fomAhblogepr@sakyls a 5-
or 6-nenbered aromatic or heteroaromati c ring,containi ro, or_ane

ni trogen atormkersh G2k e Gxyen Nt 8mCRAR %@%2@4&@?‘3@&&» a “38%?’ %nd
more  pref h&36NhRd fhHAZeNElfy fd8eptdti @lks tdMbrOr thi ophene ring;
Ar 2 repregj{e%?éé{%&@ %?812 meéri%)ere ar%r\r/at ?B(P or %re][tseroaronati c ring

cont ai ni ng zer oPartieuly prefanieti radedinanond thezierention ablwendxggem@tiods ofand zer o
or one sulfur atom 10 The aromatic ring Ar' is substituted with -EAr2 and
the catboxiommaie Igyhsapn A ©PEEy§IA, but no further substituents, and these

substituents on Ar' are nore preferably positioned in a 1,3-relationship
relative to each other; Ar 2 is substituted with zero or one substituents

selected from hal ogen, C _4alkyl, C2 epyl, C2_4al kynyl, CN, NO2,

NR R2, CH2NR R2, OR3, CH20R3, CO2R4, an ; or 15 an enantioner thereof,
and pharmaceutically acceptable salts ereof . Preferred enbodi nents of the
i nvention include conpounds according t&Nfornula | wherein A represents:

D represents oxygen;

15 E represents a single bond;

Ar' represents a 5- or 6-membered aromatic or heteroaromatic ring containing zero
or one nitrogen atom, zero or one oxygen atom, and zero or one sulfur atom, and most
preferably represents a benzene ring, furan ring or thiophene ring;

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

20  to three nitrogen atoms, zero or one oxygen atom, and zero or one sulfur atom;

The aromatic ring Ar' is substituted with -EAr” and the carboxamide group,
C(=O)NHA, but no further substituents, and these substituents on Ar' are most preferably
positioned in a 1,3-relationship relative to each other;

Ar? is substituted with zero or one substituents selected from: halogen, C salkyl,

25  Cs.aalkenyl, Cyaalkynyl, CN, NO,, NR'R?, CH,NR'R?, OR?, CH,OR’, CO,R", and CFs; or
an enantiomer thereof, and pharmaceutically acceptable salts thereof.
Particularly preferred embodiments of the invention include compounds of

formula I wherein A represents:



11 20 and the configuration of the carbon atomin the quinuclidine to
which the am de nitrogen is attached is (R), and pharmaceutically
acceptable salts thereof. Preferred conpounds of the inventiogn é&‘ﬁ% de the
f ol | owi ng: WONM6482h7 abi cycl 0[2 22] oct - 3-yl ) (5- phenyl f ur an- 2- E&FBEXA 7&

N-(1- Azabicyclo [2.2.2]oct-3-yl)(5-(3- fr ior ophenyl ) f ur an- 2- carboxanlde) 25
N- (1- Azabi cycl o[ 2. 2. 2] oct-3-yl ) (3-(3-thi enyl)benzam de);
N- (1- Azabi cycl o] 2. 22] oct - 3-yl ) ( 3: benzam de);
N- (1- Azabi cycl o 2. 22] oct - 3-yl ) (3-£3* pyri dyl ) benzam de); WO 01/60821
PCT/ SE01/ 00329 -7
N- (1- Azabi cycl o[ 2. 2. 2] oct - 3- yI)(SI%henyIthiophene-2-carboxanide);
N- (1- Azabi cycl o[ 2. 2 2] oct - 3-yl ) (3-| 3- net hoxyphenyl ) benzami de) ;
N (1- Azabi cycl o[ 2. 22] oct - 3-yl ) ( 3- (2- et hoxyphenyl ) benzam de) ;
(1- Azabicyclo[2 2.2]oct-3-yl)(3-(3-(Nacetyl am no) phenyl ) benzam de); 5
(3-(3-fl uorophenyl)benzam de);

1- Azabi cycl 0,2, 22] 0 1)
El Azabiczclq%éﬁ§fémf(§y§¥ (3-(3- et hyl phenyl ) benzam de) ;
b e e A L P
( 1- AZabi cycl o{\é ropregenEst A B-QF|Oypgmpered aioRtaHg Oy g«‘éﬁ?&ﬁﬁ@éy ring ggntaining zero
(1 Azabi S BEn S Bl ) o Sipdn ot BB RE VR AR ang more
(1- Azabi @yfébﬁ;[lﬁre%re%}tmgb-banaehé tibg,(f3rah ingrvy khibpHeaa ridg.car boxam de) ; :
(1- Azabicycl o[ 2. 2. 2] oct - 3-yl ) (5- ( 2- bean%b]furanyl)furan 2- carb%xanlde)
E% xagl cycl ofD Toprofeaita 3- W:@I@Qﬂkﬁfﬁ%@f@ FPfﬁ?t%fHa@“@&ngﬁﬁéﬁ?tg@;“ sy
abi - C e
(1- Azablt%/{gljleg% ro%e }at%?ri %erx g% (%' Erhbtﬁgi%iie%lép %?Jrsgllil gé@gﬂ boxam de) ;
Ei ﬁgnglcyc:ofﬁaﬁaﬁmﬁiﬂggy&ﬁ@Su&ﬁﬂ??ih@kﬂﬁnemyhFﬁum&m;&n&&gbmxanlde)
abi c 0 oc - uor ophen uran car boxa
(1- Azabi ngré? DU p%éttrﬂ@rwt)svwe(ﬂé»%é;sh*ﬁsm Waﬁ 0B ‘%raf‘{?dﬁ%fmpﬁf‘g%mblﬁo
1- Azab en f uran- 2- car boxam de
gl Azab:@éﬁ{og%%ﬂg%f]g&gfa%gnﬁ[)%% 1(:@’ dl]%}% lspﬁgany]z)c;r boxam de) ; g )
(1- Azabi cycl opAZ i2sikoateddvigh Ydrdof &nefsuubytitménnsr setecBedcfarrhohedoded Qi salkyl,
(

1-Azabi ((3:3/ 4%|lk%¥1312cgla?1%¥ny§ éll\ll )ﬁg &2 RY I%X\h% Ellérgﬂ-’rZCI%%IgOé%gﬁﬂ a)xd CF;; or

15  anenantiomer thereof, and pharmaceutically acceptable salts thereof.

Z7Z7ZIZIZZZZZZZZZZZZ

Preferred embodiments of the invention include compounds according to formula I

Sl

N
Il

wherein A represents:

20 and the configuration of the carbon atom in the quinuclidine to which the amide
nitrogen is attached is (R), and pharmaceutically acceptable salts thereof.

Preferred compounds of the invention include the fol]owing:

N—(l-Azablcyclo[2.2.2]oct—3—yl)(5—(3-fluorophenyl)furan—2—carboxamide);
25 N—(1—Azabicvclo[2.2.2]oct-3—yl)(3-(3—thienyl)benzamide);



N (1- Azabi cycl o[ 2. 22] oct - 3-yl ) (5- (4-pyridyl)thi ophene-2-carboxam de); 25

N- (1- Azabi cycl o[ 2. 2. 2] oct-3-yl ) (5-(3-pyridyl)thi ophene-2-carboxam de);

N- (1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) (5-(2- pyri dyl )t hi ophene- 2-car boxam de) ;

N- ( 1- Azabi B@016P8212. 2] oct - 3-yl ) (4- (2- pyri dyl )t hi ophene- 2- ca?m%woaé%?;

N- (1- Azabi cycl o[ 222] oct - 3-yl ) (4- (4-pyri dKf] ) t hi ophene- 2- car boxam de) ;

N- (1- Azabi cycl o[ 2 22] oct-3-yl)(4-(3-pyridyl)thi ophene-2-carboxam de); 30

N- ( 1- Azabi cycl oN2(12A2]paytlo82. 3P ot 63y B¢ I-Dheag Bhipbkane Rodypbuxayiidedur an- 2-

car boxami de) ; . e e

N- ( 1- Azabi cycl o220 &ttcyslofd 3-8t YR FopRERY BT "2 ¥ 4 hoxani de) : WO
01/60821 PCT/ SEQll(/IQfQ%%ycl'oﬁl.2.2]oct—3— 1)(3—(2-methoxyphenyl?benzamide); )
N- (1- Azabi cycl o] 2. 22] oct-3-y1) (5-( g-t rifluoromet hyl phenyl)furan-2-carboxam
de); N-(1-Azabicyclo[2.2.2]oct-3-y1)(3-(3-(N-acetylamino)phenyl)benzamide);

N-(1- Azabi cycl o 2, 2] oct - 3~ 5z (3 rophenyl.) f ur an- 2- car boxam de) ;
N-(1- Azg_bi cycl o%\%(.lzéé%b&ff‘-oé-%H"%‘s@@ﬁﬂg@%" B&@%%}%ﬁzﬁrﬁlgﬁ | )t hi ophene- 2-
car boxami de) ; 5N—(1—Azabicyclo%2.2.2 oct-3-y1)(3-(3-methylphenyl)benzamide): _
N- (1- Azabi cycl of 2. 2. 2] oCt - 3-yl 3(5- 3-fl uoropheny] )t hi ophene- 2- car boxam de) ;

N- ( 1- Azabi cycl oV 12A2bytloR- 3P ¢ 63y B 3ret thesny pheavginidehi ophene- 2- car boxani de)

N- (1- Azabi cycl ofvz(.lf?]bgéflpg‘%1250(”55_(y}:.)@e‘?hsdgifglnoé%yhleﬂl ble%%néirdl%)-; 2- car boxam de) ;
N- ( é- Azabijcgfcl 2[6]2(1ZA%%&R)?Z.yt%@ﬁS—@@(ﬁ(ﬂhdﬁﬂEW%b&&@m| -4-yl)furan- 2-
car boxam de) ; .
N- ( %- At@pid cg/cl o[N22- 2jabisycigil . 3ost-3-31) 63 di-rearaphengbireazenide)l.y| ) t hi ophene- 2-
car boxam de) ; : , RN
N (1- Azabi cycl ofvz(.lZézf]bi%fl-og-'?y‘?])of%3-'%'Qgsé%_W&ﬁjﬁlle?ﬁw’r}'tzﬁf%)ﬁﬁaerﬁugfab- car boxam de) ;
N-(1- Azabi cycl o2 124 2be§toB: Y 1otE3-4 Bt P theyl ) fhirophemex dniday, boxamn de) ;
N-(1- Azabi cycl of 2. 22] oct - 3Ei,’¥| %(5‘3 4- chl or ophenyl ) f ur an- g car boxam de); 15
(%_ gag! cyc: o{vz.lgA?pwflo %IJ)]peS VB hangpib _raézzaf%are-@arrbemw_ﬂ;eg :

- Azabi cycl o[ 2. oct . 37 « (A-pyir oxami de) ;
1- Azabi cycl o%é(.l25?})83%‘9E}:éy(rlgo%%?%@d?%ﬁ\%y}rﬁéq}ﬁﬁ%%%ﬁgﬁr%ﬁ%ﬁw ) t hi ophene- 2-
boxgs de);  N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(2-thienyl)furan-2-carboxamide);

(
(
ar
(1- Azabi cycl 0&5(6[2@%0“ - 3;/%%0&%88 gui nol i nyl )t hi ophene- 2- car boxam de) ;
(
(
(

N ( 1- Azabi cy ic¢lobkZ. B femgiheryrRbishd ifites- e beaiide) ;

1- Azabi cycl of,2..2, 2l 0oc¢t.- 3 | £ hi - b i .
1- Azab: cgcl o%%.l'zl.xzf})lgg%lp %{2 %%‘?Q@?éﬁ%ﬁ%gﬁlﬁ?%gh“e%?‘%q-agg%eﬁbxam‘ de);
1- Azabi cycl oN2124az2bR§tloR-Y 2 €53 Be 4~ fmirbytcani) fucgnpheapbydnhidophene- 2-

Z77ZNZ9777

20 N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-methylphenyl)furan-2-carboxamide);

30 N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-(N-acetylamino)phenyl)furan-2-



car boxam de); 25
N- (1- Azabi cycl o] 2. 2. 2] oct - 3-yl ) (5- ( 3- hydroxyphenyl ) t hi ophene- 2- car boxam de)

N- ( 1- Azabi SRPY82L 2] oct - 3-yI ) (5- (3- pyrJ_dyl ani no) t hi ophenePSTEEMHYREN de) ;
N-(1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) (5- (3- chl‘or ophenyl )t hi ophene- 2- car boxani de) ;
N (1-Reacbicycl o 2. 2,21 oct 3yl ) (5 (3 (4 ot phol ) piferyl )t ophiene: 2
(';; g;}fx-\; ﬁ]_bijgg/ cl 0f21 24 Ab R0 22 bEP3-( Brsl 3UHGBEAY) hehe R b tinanbene- 2-

N (1- Azabi cyE:I oj2 1 2Az2biogdleR-22 [pR3-phSnGXW-ineodmeine)pBegantinoptane de) ; WO

01/ 60821 PCT/ SEO1/ Q0329 -9 N-(1-Azabicyclo[?2

2. 2] oct - 3-AHYBMIE)ani nophenyl ) f ur an- 2- car boxani de)

N (1- bi cycl of;2;: acti= 3~y ) L5r. . i L&) wnan- 2-
car boﬁgs?‘i de); l\fgl(%igAi A%glg?%?/[(ﬁ%[]zz)&gg 913(5(@ f%(ﬂb&%ﬂ)&hﬁﬂh&fé ﬁ&ﬁ@éé!a}ﬁl&'é),

2] oct - 3-yl ) ( 5- (81 -cvmyicpdiey.) bt Dphen@-Betbaxipbxamitid ephenesdebartipxamide);

N (1- Azabi cycl o[ 2 2.2]oct-3-yl)(5:(3: dro t hyl.) phenyl )t hi ophene- 2-

](c:af lboxam' :jegl.( 5 ‘r(ﬂ‘i(:g?zﬁig}’ql?[% yj—ﬂ%’%‘ﬁ"é&%@?@gﬁ%g&g&%@epﬁgéﬁé i ﬁ)_é:ju;je t he
ol | owi ng: , oLt n@- B r r4af boxan de) ;

(R) - N-( 19Azabi cjgg\l} o[ 5. Z?Lg!])[gg—-]g-t%%?g(%é-f I Sg%phgnﬁlfmr gﬁnl-aZ- car boxam de) ;

10 (R) - N (cartbzabiidycl of 2. 2. 2] oct - 3-yl') (3- (3-t hi enyl ) benzanmi de);

(R - NO1- Az abi cYolarame o He Ao {3 oGy DS i Mijophene-2-

(R - N-(1-Az; .x(a\)ﬁ%e(?'[ 2.2.2]oct-3-yl) (5-phenyl t hi ophene- 2- car boxam de) ;

(R) - N-(1- Azabi cycl 0] 2. 2. 2] oct - 3-yl ) (3- ( 3- net hoxyphenyl ) benzam de); 15

(R) - N- ( 1- Azabi cy<1-@{z2@cRjlalét2-Fogtt 3¢ 135¢(2-amenhbheypbibiophdiseheabdde)ide);

- -(1- Azabi oyol ol 2.2, 2 acts 3: vl (2 (3 (- acet ¥ ani ne) phenyl) benzan de).
N-(1- Azabi cyg -Qs[ngigyc%l[Q.Qt.:f]&t)d-%1?(3:(@%[@5@%}]??@%@%56 Aido)
(1- Azabi cycl o[ 2. 2. 2] oct -3-yl) (3-(2-thi enyl ) benzam de); 20

N-
ﬁlﬁsii rLab NE| ARG C R DO H R am de)
N-

(1- Azabi cy<l1-8[zabi2yc2d[at2]3ety8-Y1((3- (@ pyridydthopble Byt Artreamads) de) ;
(1-Azabi ey el ol 22 2} 95 Y Ao s - R e A T A 2 ST RS A AR) -

carboxamide);

(

(

(R
(R
(R
(R
(R
(R

N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(8-quinolinyl)thiophene-2-carboxamide);

N-(1-Azabicyclo[2.2.2]oct-3-yl)(4-phenylthiophene-2-carboxamide).
N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-cyanophenyl)thiophene-2-carboxamide);
N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-(N-methylamino)phenyl)thiophene-2-
carboxamide);
25 N-(1-Azabicyclo[2.2.2]Joct-3-y1)(5-(3-hydroxyphenyl)thiophene-2-carboxamide);
N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-pyridylamino)thiophene-2-carboxamide);
N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-chlorophenyl)thiophene-2-carboxamide);

carboxamide);
30 N-(1-Azabicyclof2.2.2]oct-3-y1)(5-(3-(aminomethyl)phenyl)thiophene-2-

carboxamide);



(R -N-(1- Azabi cycl o[ 2. 22] oct- 3-yl ) (5- (3-thi enyl) furan-2-carboxam de); 25

(R -N-(1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) (5- (2- benzo[ b] furanyl ) furan- 2- car boxam d

e); (R -N(1-Azabicyclo [2.2.2]

oct - 3-yl ) (WOOASPRH | dyl ) f ur an- 2- car boxam de) ; PCT/SE01/00329

(R)-N-(1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) (5- (221 hi enyl ) f ur an- 2- car boxanmi de) ;

(R -N-(1- Azabi cycl o[ 2. 2. 2] oct - 3-yl) 85- ( 3- met hoxyphenyl ) f ur an- 2- car boxam de)
(R) - N- ( 1- AzabiNeieAmabicyclo[2.2.2]oct-3-y )(5-(3-aminophenyl)furan-2-carboxamide) .

[2.2.2 oct - 3-yl -(2- et enyl ranc - ] X

E R - N ]( 1- AZab?lc%ﬁ@%%%&%%&@%%@?‘%%ﬁ?‘%é’f‘%%{%ﬁ’%@%ﬁgﬁyy_ cg?-[%bxam' de) ;

B A 22 L e T, Bur a2 0 e

WO 01/ 60821 pq}/\gg@&;gm i [2.2.ﬂdpc>t1-3-y(l)(5—$3-forrnylp er?yl)thi%p ene-2-carboxamide); ang] ’
R) - N- (1- Azabi c of2.2.2 t -3 TS o - hde) ;

(RN (1 Azabi char'op 2550 Ee Bl B SUp i th AR EREpREATR D)

(R) - N-(1- Azabi cyghefamideR] oct - 3-yl ) (5- (2- pyri dyl ) furan-2-car boxam de);

R) - N- (1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) (5- (4-pyri dyl )t hi ophene- 2- car boxam de):
‘ ( %articLlarly pre]ferred cor%/po)ur(lds o(f thepi)r/wem%n)includepthe following: )

(

5

(RN (1~ Azabi o) B 8r Sab g Yk B Srhy B b ARRERRES O3 Doxam do
(R)-

(R)-

N- ( 1- Azabi CyR)LBl(2-A2aBlocbrR Yopt 3y )3~ Byiiicdyphiet i fopineheaBocarnoxani de) |
N-(1-Azabicycl of 22. 2] oct - B-yl]) (4-(4-pyridyl %)t hi orgiger)e- 2- car boxami de) ;
(R-N é@- Az abi c{RH¥-(}-Fza 1]%‘%,19&31-%PY‘(%Y’()@-'%VPFB&/’I YePRiTBigRLne- 2- car boxani de) ;

10° (R) - N (1- Az e} ol 2oy @bRot 2Rcdd L b deatatham no) phenyl ) f uran- 2-

car boxam de) ;

(R) - N- ( 1- Azabi cyr) 822 z3bietlo B2 péS3-¢ BAABtryoidhBbyrzyhidge an- 2- car boxam de) ;
(R -N-(1-Azabicyclo 522. 2] oct-3-vyl) (5- ()3-t rifl uororreahé/lbphen}/ %.f ur an- 2-
car boxani de) ; 15R)(-]|g§)( ?@Z@glp)j&la@‘?c%]@ﬁo%—zl (5-phenylthiophene-2-carboxamide};
22]0Ct-3-y|)(5 Ox7( _| : |'>:5 < car j b ide):

(R -N-(1-Azabi c@@f@ﬁg?%?lggcﬁg%zfﬂ#%@(@Q(ﬁlggé?{;?lpggnayn)ofgzhaénﬁyﬁ)) t hi ophene- 2-
car boxasi de); (R)-N-(1-Azabicyclo[2.2.2]oct-3-y])(3-(2-methoxyphenyl)benzamide);

R) - N- (1- Azabi cycl o[ 2. 2. 2] oct -3-yl ) (5- (3-f1 uor ophenyl ) t hi gphene- 2- car boxam
Eieg : E R) - N (1- %&)451[(13%136‘][32919[_22%'%8%4%3’ ﬁé)ééx}g@pg@IWé?ipbﬁ@ﬂ%ﬁaﬁp%?hene- 2-
20 carboxam de) '(R)—N—(1-Azabicyclo[2.2.2]oct-3— (3-fluorophenyl)benzamide);

D(@3-
(R) -N-(1- Azabi cycl o[ 2. 2. 2] oct - 3-yl) (5¥8<3- et hoxyphenyl ) t hi ophene- 2- car boxam
de); (R -N(1-Maki(tyzkbicpdo[2.2.2]oct-3-yl)(3-(3-methylphenyl)benzamide);

2. 2] oct-3-y1) (503,91 A 0L DAL ISPKBZ S By L A edzarSRE R OX @M de)

20 (R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(3-(3,5-dichlorophenyl)benzamide);

(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-pyridyl)furan-2-carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)(5-(3-thienyl)furan-2-carboxamide);

25 (R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(2-benzo[b]furanyl)furan-2-carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(4-pyridyl)furan-2-carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(2-thienyl)furan-2-carboxamide);

30 (R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(4-fluorophenyl)furan-2-carboxamide);



(R-N( 1 -Azabic yclo [2.2.2] oct-3-yl)(5-(3,5 -dinethyli sox azol
-4-yl)thi ophene-2- 25 carboxam de);

(R -N(1- Azablc clo[2.2.2]oct-3-yl)(5-(3-am nophenyl)thi oph - oxam d
e): (R)-NYX »&%I cycl o Ofisfiridssd

[ 22. 2] oct - 3-yl ) (5- (3 pyri dyl)thi ophene- 3% ar boxani de);

(R) - N-(1- Azabi cycl o[ 22. 2] oct - 3-y| )[ 5-(4-chl orophenyl)furan-2-carboxam de);
(R) - N ( 1- Azabi c{yRH{(2-Azabitydel2-23219¢53- 8 (EI3 dymildyay £2hiagbaspeids).car boxani de) ;

?OR) N (1- Azabi c@[%ﬁﬁ"‘ﬁza%% ? 23 vijt 35y18(1? 2 furyd)ylllr)a{1 hfcélﬁbo Xar-néq %ar boxam de) ;

(R) - N-(1- Azabi cyRl 0l 2 AzaBLoabe 23>z/]bat(§y16@ ((zmyﬁdgn)mmlcmmma@enyl ) t hi ophen
e-2- carboxam de); WO 01/60821 PCT/ SEOL1/ 00329 - 11p§i 1- Azabi cycl o[ 2
2. 2] oct - 3-yl ) ( 5(RIBV§LiATebicrIP IR 2 ey NS A4 PxFIB N EIA @I)e—’ carboxamlde)

S) - N- (1- Azabi I 21.a¢t i de);
(9N (1- Azabi cURr B AR s B e Gt
(S)-N-(1-Azabi Cm)LN{(KA&a&wa 7@-Mbat(§y16(3 (p;ﬁyhdyll)t)qtdphaiHmnabaxmﬂaoxam de);

5 (S)-N(1-Azabi cycl o] 222] oct - Eyj/ &éen yl t hi Sﬁhene - car boxam de);

Eg ﬁﬁ x:g: gwr%[(QAZQH’léEﬂO@ 9><(t§ y r@mygﬁbl é’rﬁ’éﬁziﬁ%%@é‘#ﬂ@:g

(R) N- ( 1- Azabi CE//I@ %g%fg%?gcg?ﬁ i)) %?5%3%?%3@%@@?% hi g&ﬁQne- Bgcar boxam d
(R)-N-(1-Azabicyclo __.2]oct 3 yl)(4 (3-pyridyDthiophene-2-carboxamide);

(R) N-(1- Azabi cycl o[ 222] oct - 3y g rrethlamn)) henl)thlophene 2-

10 car Bdxani de) R)(]ﬁﬂ ﬁze@cwﬂ%{ {gr.d%ﬁo;[li( (3-(N-acetylamino)phenyl)tfuran-2-

2. 2] oct - 3- -hyd h 1 )th h 2- b d

(R)] (Iil-c( 1- A%%%l%{/l{é [gerf)(?c/F gn;l 3(5I ?g Sgsl dyI gﬁ{ ngi(?m og%ene 2 car boxam de

),
R)-N-(1- Azabi c cIo 22 2] oct-3-y 3- chI or ophenyl hi hene- 2- carboxamd
g)) 1(5 )/ &1 Azab1cyclo[2.2.2]c))c(t 3- }gl)(S (3- tnﬂuoeome% ?ptheny?)[%uran- -

(R-N(1-Az 5@33%84)0[2 22] oct - 3-yl ) (5-(3-(4-norpholinyl)phenyl)thi ophene-2-
car boxam d 2?

(R) - N {4- Azabi cgpylo R2zRiogdlie[3:2y2]19dtB3- {1 B 5{(arhlvorpehyl)iphehydrbodanmogdiene- 2-
car boxam de) ; : .

(R) - N-(1- Azabi cfetbf 222aRexcld2 g1 s pHUAS A cop HeH_OBITR RISy ;20
(R -N(1- Agﬂg ‘{162[2 2. 2] oct-3-yl)(5-(3-am nophenyl)furan-2-carboxan de)
(R -N-(1-Azabicyc 2.2.2]oct-3-yl)(5-(3-(N, N-di net hyl am no) phenyl ) f ur an- 2-
car boxam de); (R)-N-(1 Azablcyclo[ 2.2)oct-3-y1)(5-(3- ﬂuorophenyl)thlophene -2-carboxamide);

é? ) - \-(1-azabi cygl of 2, 22).0Ct 53 25 3 fits T S ROSh bl gRhg e - 2- car boxam d

20  carboxamide);

(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3,5-dimethylisoxazol-4-yl)furan-2-
carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3,5-dimethylisoxazol-4-yl)thiophene-2-

25  carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)(5-(3-aminophenyl)thiophene-2-carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-pyridyl)thiophene-3-carboxamide):
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)[ 5-(4-chlorophenyl)furan-2-carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-pyridyl)thiazole-3-carboxamide);

30 (R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(4-pyridyl)thiazole-3-carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-(N,N-dimethylamino)phenyl)thiophene-2-

carboxamide);



(R) - N-(1- Azabi cycl o[ 222] oct - 3-y1) (5- ( 3- (hydr oxynet hyl ) phenyl ) t hi ophene- 2-
25 carboxam de); and pharnaceutically acceptable salts thereof. Anpbng these
conpounds, the foll ow ng conpounds of the invention are nore articularly
pref er r ed:WQR)/6082Y 1- Azabi cycl o[ 22. 2] oct -3-y1) (5-phenyl fur ar?—CEZ%:QVB‘@%%\m de) ;
30 Sil- :

(R) - N-(1- Azabi cycl o] 22. 2] oct - 3-yl ) (5- (3-fl uorophenyl ) furan-2-carboxam de);
(R) - N- (1- Azabi qgeINe(12Rzdbj@ciof 32 21oc(-3-y( )85 hrijeinylinbernephenedd)carboxamide);

(R L peani cxel oh 2 Znal 25k Fated d S PN RENARTRRd 2o 0032721 P

R) - N- ( 1- Azabi cychol 24 2+ > 3-¥1) 4 51PN ' _2-eankaxas.de)
(01 (el o R el o et sioon: Soachaen s,

(R) -N-( 1- Azabi(SysHaf2zaBicRtiofx 2.3logl-3-BEX-2-pytidyhiHidihene arviudhexamide):

(R -N(1-Azabicyclo[2 2 2]oct-3:yl)(5-(3-pyridyl)furan-2-carboxamde); 5
(R) - N- %1-Azabi dy &g A Pf}*&‘@EQ-g-zf}gFg‘éﬁl)gplﬁ)%ﬂéﬁ’él’%“f‘ﬁ‘r%cﬁf -"érél%‘%g’xam de) :
(R)-N-(1-Azabi 9§(f-k}9([12Agabic clo[2.2.2]oct-3-y1)(5-phenylthiophene-3-carboxamide);

2] oct - 3-yl) (5-(2-benzo[ b] furanyl Jf ur an- 2- car boxam de) ; _

(R) - N- (1- Azabi qReiNe(12A 21083 yolof 2. 32§dc)-B8 54 (4-phsnyithipphdngrlagrrpoxeari¢rox ani de) ;

(RN ( 1. Azabi dYenazsspeel? 32y} o Ao B fisr 2SS i e
, 10 (R -N-(1- @ge?;?i«i_.@mm&%clo[z.2.2%oct-3-y1)(5-(3-(N-memy_lammo)phenyl)thiophene-z-

2.2]oct-3-yl)( | uor ophenyl )t uran-2- car boxam de);
(R) - N 101- Azetloixemadeq| 2 2. 2] oct - 3-yl ) (5- (2- napht hyl ) f ur an- 2- car boxam de) ;

(LA St R PO gt e
(R -N-(1-Azabiewede®l 2 2. 2] oct - 3-yl) (5-(2-pyridyl)furan-2-carboxam de); 15

(R) - N-(1- Azabi cycl o[ 2. 2. 2] oct - 3-yl 3(5-(4- yridyl)thi ophene-2-car boxam de) ;
(R) - N- (1- Azabi dﬁ(b—ll\b([leZabZ]yok@il@%qcyésd)(%(gwﬁl NG| Uy PPREAE-2CAERX BN de) ;

R) - N- (1- Azabi o[ 2, 2.2 = 3=yl ) (5-(2- i i - i de);
(1 Aot oy el BBl S A Zr DX e haaREre 2 g e o)
(R) - NG1- Azabi gy JAO([QAZa-t%L%%[-zS:Mb&t(ﬁyl@@-(@MM@pydlaM)pmnpbeﬂwh):ﬁman- 2- 20
carboxam de); (R)-N-(1-Azabicyclo[2.2
2] oct - 3- ylcpfexBided;t r ophenyl ) f ur an- 2- car boxanmi de); (R)-N-(1-Azabicyclo[2.2

(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-(hydroxymethyl)phenyl)thiophene-2-
25  carboxamide);
and pharmaceutically acceptable salts thereof.

Among these compounds, the following compounds of the invention are more

particularly preferred:

30 (R)-N-( 1—Azabicyclo[2.2.2]oct—3—yl)(5-(3-ﬂuorophenyl)furan-?.-carboxamide);



(R -N-(1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) (5- (3-chor ophenyl ) f ur an- 2- car boxam de) ;
25

f:g bgl;(((arln ng?(?{)ﬁ 0%2'10[ 2.2.2]oct-3-yl)(5-( 3-7( N- acet yl am no) pheg&lT)s%lll/(% 2hgene- 2-
(R) - N (1- Azabi cycl o[ 22. 2] oct- 3-yl ) (5-( 3111"[ uor ophenyl ) t hi ophene- 2- car boxam d
e); (R -N-(1-Azabi CYC| o[ 22.2 oct - 3- Il)<(5-(3- met hoxyphenyl ) t hi ophene- 2-

car boxani de) ; 30R)(4s§)( ﬁ.z@ icycle| i%ﬁ@?%¥2) 5-phenylthiophene-2-carboxamide);

2.2]oct-3-yl) (5- ~ NE ) e 2C ! : c4ay.

(RN (1o Arabt cleT S R A R et pene 2-

car boxam de), WR ON/(60528icRIT2IEYdéOOIS-(2-thidn{IReninfidle)Azabi cycl o [ 21. 21. 2

] oct-3 -yl)(5 -(3 -ani no_phengl); hi ophene- 2-.calstboxagi dg%{éﬁ S _

(R) - N- (1- Azabi c{fr¥{ b zaryde 23 3lpsy By Q- (3 rdyV P4 o pHBNE M 9Yar boxani de) ;
R) - N- (1- Azabi | ' 3 - -(3-thi ran-2-carboxamide);

-4 chi or ophent i 1T UL a8 AP Bar Ry gy 5-(-hiemy furan 2-carborarmide):

(R) - N- (1- Azabi cyr} 8| P-AZa2} gud6[22-31bJt{ By ) S- @ Nehkadbethyil)farnnb pherapide) hi ophen
-2- 5 b ide); (R -N-(1-Azabi I _ :

2. 2] oot - 3-y1 ) ( SV LR HP e BB BreCH TP By rboxamide)

(S)-N-(1-Azabi CVI@)'—IQI(?—A%agi}ﬁ%[2??_".¥|bcgt§§§yl?(%2(9¥ﬁi!eﬂ9¢?f)ﬁaﬁ’li?@ﬂ%’!@mﬁd@?r boxani de) ;

(S)-N-(1-Azabi cycl o[ 2. 2. 2] oct- 3- 4-pyri ) t hi ophene- 2- car boxami de) ;
(S) - N- (1- Azabi cyrHB[ 2-A2a@tpde[23-31b9t{Byl((E-(Bymdthiydyphériybpireme-2rhwapiuicsani de) ;

10 (S)-N-(1-Azabi | of 2. .2. t-3-y] - | t hi gph - 2- b 1 de);
(R ( 1\2 14.- ,(Azab! 29’%:)? 1% é%%?‘?wﬁL3%.-%)Pﬁt%l%%éﬁgé(%gf@\ﬁﬁpﬁ?B@gﬁgggg’c%ﬁr %03{?513?633 5 )
(RN (1- Arabi ool ol 5 G R e Ao onad. Cat boxani d
e); - (R)—N—(l—Azabicyclo[2.2.2]oct-3—yl)(5-(3—methylphenyl)furan—?_-cafboxamidfa);

(RN (- Azabi eyl o1 .2, 2106453 LG5 - AN B STLAR)ERRRY) ) i ophene- 2

15 car boxami de) _

(R . N-(1- dAZ S’vlb' CHEL Rl R AZadil RE8[23- bRy 1§ 3=y raxymhny Larb b enbene- 2-

car boxam de) ;

(R) - N- (3- Azabi cyoHe{ 2Azalitudel23-3109t(35y 1) -(Bypyiidylthivpheet hi asppreamid®); car boxami
de); . . . _

(R) - N- (1- Azabi c{f¥rd{ A28 50912 23005 vl G- RYREY SRISPIERS T3 BHBAAY 4 ophene- 2-
20 carboxam de) (r)-N-(1-Azabicyclo[2.2.2]oct-3-yl)(3-(2-pyridyl)thiophene-2-carboxamide);

(R) - N-(1- Azabi cycl o[(Z. 2.2]oct-3-yl)(5-(3-(am nonet IRKI ) phenyl ) t hi ophene- 2-
car boxani de); (R)-N-(1-Azabicyclo[2.2.2]oct-3-yI)(4-(2-pyridyl)thiophene-2-carboxamide);

(R~ (1-Azabi cygl Of 2:12: 12882 346 Gy RBSR ML DL RRISSBr &y PRl A3 am de)

20  carboxamide);

25 (R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-(N-acetylamino)phenyl)thiophene-2-

carboxamide);

30 (R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-ethoxyphenyl)thiophene-2-carboxamide);

carboxamide);



(R -N-(1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) (5- (3- am nophenyl ) f ur an- 2- car boxam de)
25

(R -N-(1- Azabi cycl o[ 2. 2. 2] oct-3-yl ) (5-(3- (N, N-di met hyl am no) phen f uran- 2-
I)Cpl‘/SEOY/03329
car boxam J¥Q /(L N- (1- Azabi cycl o[ 2. 2 .
2] oct-3-yl)(5- (3 (hydr oxynet hyl ) phenyl )]t3h| ophene- 2- carboxam de); and
h t I t abl lts th .3 d.
ol | ow g compoinas o Haciony SR AF B HBBoP s DL R o BPBrEPREl:
R) - N- (1- Azabi I f Y b d
f/\D) 01/ é082laP%%gQ@iﬁéggcggﬁi%[%zw& §§T) S ﬁ}lﬁy@ﬁh@ﬂ%hé BafftamiRf;boxam de);
R) - N- (1- Azabi ¢ 2 de);
(R)-N (1 Azabi W{ SeERL et oyt b BEn SRR
(R)-N-(1-Azabi cyelol, Azab12 b _.-.2?68 { yn%s?@”m}&oc?%&%%%é)% %@1)%lop%%r?é?§-am de)
Er,R) N- (51- %%kglylgeg[ 22. 2] oct-3-yl) (5-(4-fluorophenyl) furan-2-carboxam de);

(R) - N- (1- Azabi ccﬁ;twe([lembi_t]yol@i” QZWM@D(&K&@Win@WYJ)thpmﬁéﬂecaﬂl%@mﬁé)éanri de) ;

(R -N-(1-Azabic ( yri t hi ophene- 2- car oxarn'de);
(R -N-(1-Azabi éé)c‘{\’d% g%}'gl %;? ??ﬁl()%?,@ I%&L} qu%ﬁ)eng bg)r(ﬁl/ ar an- 2-
car boxam de) ; (S)-N-(1- Azablcyclo[2.2.2]oct -3- y18(5 -(4-pyridyl)thiophene-2- carboxamlde)
(R)-N-(1-Azabicycl o[ 22. 2] oct-3-yl ) (5-(3-nitrophenyl ) furan-2-car boxam de);

10 (R) - N- ( 1- Az &BJ-dy(¢4Aofabicclp]26k2log- 3y D(S52¢Rvaidy Dl arbe prre tCATPoRHRIS); ) f ur an- 2-
boxan d

?% I(zl- rlnAg?abl EYE | 2785t 03 7i0pts3 Y HOH en?{lthlﬂ%hen?)‘fclflftg)ﬁ(alﬁnde%\r boxani de) ;

(R)-N-(1-Azabi ?U:thZqz%b%]y@l@[z@2)&M5})(§pﬁdﬁymepwnam-mbcp&amue))th| ophene- 2-

car boxam de)

(R -N-(1- Azabl RNl 222bsyeloB 3R )oc 53y Bidaphanyepiane t2hsaspheneded- car boxani de)

(R) - N- ( 1- Azabi EENS 22018l 32 D P BTy P B ea> 52 BRI BEHhi de)

(S)- N (1- Azabi ¢reNQll 22-aBic9€lbf232. yjo):( ﬁy()ar BYN-gyihytdmiapprasd 2hicgeberani de) ;
(S)-N-(1-Azabicyclo[2.2.2]oct-3-yl)(5-(2-pyridyl)thiophene-2-carboxam de);

(R) - N-161- Aabokapiges[ 22. 2] oct - 3-yl ) (4- phenyl t hi ophene- 2- car boxami de); 20

7 e N AL R S SRR e
car boxam d@lboxamide);

(R) - N-(1- Azabi cycl 0[12 2.2]oct-3-yl) henoxyt hi ophene- 2- car boxam de;
X) -N~( Azablcyclo[2.2.2 oct- yl) 5-(3- pyndylammo)thlophene -2-carboxamide

carboxamide);
and pharmaceutically acceptable salts thereof.

30 Among these compounds, the following compounds of the invention are most

particularly preferred'



(R) - N-(1- Azabi cycl o[ 22. 2] oct - 3-yl ) (5- ( 3- am nophenyl ) f ur an- 2- car boxam de) ;
25
(R -N(1- Azabi]g%gzllo[ 2.2.2]oct-3-yl)(5-(3-(hydroxynet hyl )phe%]r%&kog)g%ene- 2-

car boxani d&y00 phar maceuti cal 1y accepjabl e salts thereof of

Preparation In the reaction schenmes and text that follow, A E Ar', and Ar

2 unl ess otherw se 30 indicated, ar ef i ned.aboye for formula I. The
conpounds of fo(%%J‘ivé{:fl‘A%aﬁ‘cﬁfC\lPL‘hg@ofté%?@éséﬂfpyg §ﬂﬂ‘§?f5¥ﬁ8rﬁaxw§%e pr epar ed
according to theRmt(gq?ﬁbgygb[mgloi;m@g@e yhdyMQrihl 2 688 3lariady, SE01/ 00329

-15 H A N-Arl Are , D=S, E=single bon LyAr J Are MOHH ANH2 X |
ANyAri J VI ANgREN-(AraszabgygofR.3/2]oft-3-pO (3Eaethe) phemd Haran{2ygarboxpmgelr e J

LyAr; Are X II , 1 M VI I} Sche 1 ounds..of
formula | wher e(}?)‘f'( %eré’gaﬁ%ﬂf’ “‘“@lyﬁtéﬁ yé)gd(ul'itlh%oé(f)prmeegel ﬁftuga%éé;gﬁgﬁ% gn 18‘:tg’ond may
be prepared froprcanpoundsyabdnr ety Ms-whgilyNthlophei-2sambsanaideal ogen or
OSC2CF3 substituent at the position o%, ring Arl at which the bond to ring
Ar 2 is forned, (ByN-(t erebicoelolzi 3 Aloatr3-ab(r Gpmingy Bthinbarforst@PXaneid®donpound of

formula VIT in theynt €SRCE19H Pojoct-3-y1)(5-(3-(N-acetylamino)phenyl)furan-2-

carboxamide);

10 (R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-trifluoromethylphenyl)furan-2-

carboxamide);

(R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)(5-(3-(N-acetylamino)phenyl)thiophene-2-
carboxamide);

15 (R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)(5-(3-aminophenyl)thiophene-2-carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-pyridyl)thiophene-3-carboxamide);
(S)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-pyridyl)thiophene-2-carboxamide);
(S)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(2-pyridyl)thiophene-2-carboxamide);

(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-aminophenyl)furan-2-carboxamide);
25 (R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-(hydroxymethyl)phenyl)thiophene-2-
carboxamide);
and pharmaceutically acceptable salts thereof.

Methods of Preparation

In the reaction schemes and text that follow, A, E, Ar', and Ar® unless otherwise

30 indicated, are as defined above for formula I.

The compounds of formula I in which E represent a single bond may be prepared

according to the methods outlined in Scheme 1.



sui tabl e organonetal lic catal yst and sol vent. Suitable conmpounds of fornula
VI include 10 boronic acids, in which Mrepresents B(OH) 2 and organotin
conmpounds, in which M represents a suitable trialkylstannyl group, for
exanpl e t VO824t annyl or tri-n- butylstannyl. Suitable o‘F%’gﬁ%W?fPI ic
catal ysts include palladium (0) conplex@gf for exanple

tetraki s(tri phenyl phosphi ne) pal | adi um{0) or a conbi nati on of

tris(di benzylideneacet one)di pal |l adium(0) and a suitable triaryl phosphi ne or
triarvliarsine 15 |ligand, for exanple triphenyl phosphine,
tri(o-tolyl)phosphine or triphenylarsine. Suitable solyw¥rté7inélude inert
et her solvents, for exanple 1,2-di nethoxyethane, tetrahydrofuran, or

1, 4-di oxane, or al cohols, such as ethanol, or mxtures thereof. If the
compound of formula VIl is a boronic acid, the presence b&P=% Estindlabind base
in addition to the other reagents is preferred. Suitable Bases include
sodi um car bonate, cesium carbonate, and barium 20 hydroxi de. The reaction
is carried out atta tenperature of 0-120 C, and preferably jat a

t enperature of 60-%?6 C. WO 01/60821 PCT/ SEQ&}¥W0329 -16, Conpounds of
formula | whefein xiiepresent s fpxygen and E yiepresents a L AeH-eAr, bond may
al so be préparedfromorganomttalfli ¢ conpoumds—of—tornul allVi1| by reaction
with a conpound of fornmula I X inOwhich J represents a hal8ben or OSQ2CF; in
the presente of a suitable organp¥etal lic catal yst and sQbsggtsingibichabl e

conmpounds of fornbha”5 WI1 inclugde boronic acids, AN which Mrepresents
B(OH) 2 and orgapotif conpounds, i whi charl-r epr€sent s a syitable 4
trial kyl st annyl wp, for exanple trimethw stannyl or tri-{n-Ybutylstannyl.

Sui t abl e organonet alNNic catal ystsYincl ude pal | adi um (0) conpl éxes, for
exanpl e tetrakis(triph | phosplli ng).pal,l adi um (0) or a conbi nat flon of
tris(di benzylideneacet one)di pall gdi um (0) and a suitable tKiaryl phosphine
or triarylarsine 10 ligand, for e&xanple triphenyl phosphine,

tri (o-tolyl)phosphine or triphenylVdsine. Suitable solvents include inert
et her solvents, for exanple 1,2-dinet§%x¥%thane, t et rahydrof uran, or

1, 4-di oxane, or al cohols, such as et lor m xtures thereof. |If the

conmpound of forrmula VIII is a boronic acid, the presence of a suitable
base in addition to the other reagents is preferred. Suitable bases
i ncl udé sodi um Cembaumds ef formsiadmhezaib Brigpreseranek ygen ik 1Ieppals 6xXINE  The

reaction is carried out a tenperature o 120 C . an e ly at a
tenperatur%PWﬁm%%P%EEP¥?f%%ﬂﬁ8H§§?“§f¥f%?ﬁh alwg%ﬁgHgiW%ﬁgé%%ﬁggfﬁfg oxygen
and E repr@sents sabeinktal & thdpasti gy oS! RewRick p A d s 6y aehpovimds, Bf
formula X by reaction with a suitable conpound of formula Xl, wherein L

r epr esent sreactsmi witthireappeepriateeprgaromstalis¢amppaang of fasmks VI in the presence of a

suitable organometallic catalyst and solvent. Suitable compounds of formula VII include

10 boronic acids, in which M represents B(OH)> and organotin compounds, in which M
represents a suitable trialkylstannyl group, for example trimethylstannyl or tri-n-
butylstannyl. Suitable organometallic catalysts include palladium (0) complexes. for
example tetrakis(triphenylphosphine)palladium(0) or a combination of
tris(dibenzylideneacetone)dipalladium(0) and a suitable triarylphosphine or triarylarsine

15  ligand, for example triphenylphosphine, tri(o-tolyl)phosphine or triphenylarsine. Suitable
solvents include inert ether solvents, for example 1,2-dimethoxyethane, tetrahydrofuran, or
1,4-dioxane, or alcohols, such as ethanol, or mixtures thereof. If the compound of formula
VII is a boronic acid, the presence of a suitable base in addition to the other reagents is
preferred. Suitable bases include sodium carbonate, cesium carbonate, and barium

20  hydroxide. The reaction is carried out at a temperature of 0-120 °C, and preferably at a

temperature of 60-120 °C.



20 acyl ation procedure. Suitable |eaving groups L include: OH hal ogen,

QAl kyl, QAryl, OCQAl kyl, OCOAryl. A suitable acylation procedure invol ves
treatment of a corrpound of formula X with a conmpound of fo t
0-120 C i nYP WA%BHbl e sol vent. The pr eseré: of a base, L%éﬁ“@%ﬁ
coupling agent, may al so be necessary for’"the reaction to occur. Swtabl e
bases for the reaction include: 4-(N, N-di net hyl am no) pyridi ne, pyridine, 25
triethylanine, Nanptivhdopifopysled mhr:@m Recpraysaispregarandd samecnisa Nngle

di i sopropyl.et Suli tahl e coou

carbodiim d)é)gg%f mlsoeoegﬁ%ﬂa Qi a o 111c%$m§§tbn%|%ﬁnlr@9j\ﬁﬂ)\pggcnon

1- (3-di net hyﬂtkﬂmcﬂﬂ}ﬁlﬂ@mblff&nﬁlm @avm@}dy te@iteﬁl@nts hyslogaldrap$QEF, phdsphoni um
reagents, for exanple benzotriazol-1 yloxytris(dinmethylam no)phos honl um

Eex a; : uor oghesspteatia S@rtahj@ﬁlig@ﬂ@m%tﬂléllc%tay@t fgﬂd](cﬁay/ﬁaq SYHRE FaRoBe Sh
exaflu a an ni X
O benzo g@@]ls la%ledff b%ONC Eld% g 'ltdv et Crhg\?%grg %rte?seatrsolﬁ:blgﬁf ?\{H)Ar‘?r Oltjlgrcg or gr%des mThe

preferr ed aEpM r@?re@@@sﬂi sui@ble trialkylstannyl group, for example trimethyistannyl or tri-n-
O benzotri azol - N, N, N, N -tetranmet hyl uroni um tetrafl| uorobor at e.
Sui t abl e sdluv\éﬁ@@ﬁ oPuitahle qraanemesiq ¢réaligeinrindeiPHHRdRYT ) cAmRlcyes. for

Chl or of or me PR Sy AR o BN A s e e ™ 7 eact i on

is prefer abhs(dmexﬁzfymmdcabneadlpﬁmmm(mraedatul@bﬁané‘zylmmdpmrmfsm piesdasiabl y at
a tenperature of 20-30 C. Conpounds of fornula | in ich D represents

sul fur 18nd leamcb;sereeg(éwp@ tapl@ﬁnﬁmhes@mw@HHOﬁ@}yDB@SBlPl@%a% @@W%@fﬁ%@%h‘as of
formula | v%k?rp:l@ B EREN ef?tl)éyi%?g'xa"i‘ﬂﬁe Eo-difihe a%eateézug@k&um

reaction WI a sul sui't abl'e solvent. The eferre

sul fi des ariet-pbeshor zlléo}ﬁ)llsl ﬁudﬂels gthiaflolpér mlxclubsarlhereof If the compound of formula

4- et hoxyphenlyl t hi onophosphine sulfide dinmer (" Lavvessog S Rea ent"), and
g |

di phosphor 041 éﬁpa@ﬂlchcdjethe%?stea‘?ﬂ‘éfas%‘lt@@ﬁf’%sef”@)?dd"t‘%tot E‘tth’ﬁ‘ $HS ihide ary!
hyay ocar Do arye Bhftabid Blsc EXEMRE S, %9‘18%‘2@88 BHLANSbORE. fifAkkuan 10 1S

performed at a tenperature o pre erably at a tenperature of
50- 18005 Gedioaida. Tlenmpauiodss ofrriédounat a teévipewhee ef A-120°€ pmdgeeiesibhadtegen may
be prepared from corrﬁoun(géI of formula VI wherein J represents hydrogen by
reacti on wittPea2ei 9 Q81160 "Hal ogenat i ng agent in a suitable solvent.

Sui tabl e hal Oge%HgBanﬁQﬁ%ﬁdePlng@m%? &@nts oovtichahl & r§1§’rle¥§1@§51hil§| ude

acetic acid. The reaction 1s preferably formed at a tenperature 15 of
0-50 C, andiombmhyptsebepedphmdétonacdrepmmdabmoendﬁ XDbpsaionCGonipo suwitibleof

formula VI whereln J represe Q2CF3 ma be prepared from co nds of
fornmul a VI SQRBPEIGP J‘O%@% gi e§el oLt ?”&)‘ﬁ ’%ﬂf‘[ fhig Broup. Uting & SURaDIE

;fg'el;]'t U?d% On%&ﬁﬁ%sﬂ%bée‘aﬁfec SERBYSEhHBe Ofoupt Nekciddel OHUALIBEEL bANRPUbARAY! ati ng
OCOAlkyl OCOAryl. A suitable acylation procedure involves treatment of a compound of
formula X with a compound of formula XTI 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,

25  triethylamine, N,N-diisopropylethylamine. The preferred base is N,N-
diisopropylethylamine. Suitable coupling agents when L=OH include: carbodiimides, for
example 1,3-dicyclohexylcarbodiimide or 1-(3-dimethylaminopropyl-3-ethylcarbodiimide
hydrochloride; phosphonium reagents, for example benzotriazol-1-
yloxytris(dimethylamino)phosphonium hexafluorophosphate or benzotriazol-1-

30  yloxytripyrrolidinophosphonium hexafluorophosphate: and uronium reagents, for example
O-benzotriazol-1-yl-N,N,N', N'-tetramethyluronium tetrafluoroborate. The preferred

coupling agent is O-benzotriazol-1-yl-N,N,N',N -tetramethyluronium tetrafluoroborate.

Suitable solvents for the reaction include N,N-dimethylformamide, dimethylsulfoxide,



presence of a base and a suitable solvent. Suitable bases include pyridine,
and 2,6-di-t 20 butyl pyridine. The reaction is preferably perfornmed at a
tenperature of -78 to 120 C, and nost preferably at a tenperatu -78
to 0 C. CoMsbUd&1of fornula VI wherein j represents hydr ogsﬁ,T/Sﬁ@?"&S{?n, OH,
or OS2CF3 may be prepared from corrpou'ﬁ S of formula X by reaction with a
suitable conmpound of fornmula XIl, wherein L g:'ﬁ)lr esents a suitable |eaving

group and Gtmkeydrefsemt sr dBorefamogbaprefealed gelvent@HY. \bAinguod {F@amisisi hge a

suitabl e acyl ation procedure. Suitable |eavi i nel - OH,
hal ogen, CR2RAN 1S Vﬁ?lym%m%&fwr.e o&@%@i%gﬁgﬁlg%{ﬁrgﬁag ealtf?i)r ocedur e
i nvol ves t{e%g,gfyﬁg}g o®boapeonpound of fornmula X with a conpound of fornula

Xl at 0-120 Cin a suitable solvent. The presence of a base, or, when
L=0H, a coupl i nGomgeurds of farynuid ksip Whéchnd cepsesgpty selbyr ang & jeareeeiohsitge occur .

Suitabl e bases for the reaction include: 30 (N,: | I ] yri
di ne, pyri sﬁ”}‘é{f‘a}f 6‘? %rte%r[:(i Oﬁlec,mm,oﬂpcgi0?g%%ﬁ%zbgﬁne%@}}\g%%%&%hoé@gé pnpaé‘gl éﬂror ed
base is N, Npglisks9RsRpM hbphasicasen wihiatsaiedte iy innguagtatsvamerheY=CH

i ncl ude: carbodiimdes, for exanple 1, 3-dicycl ohexi)p@car bodi i m de or 1-(3-

di met hy| anpretgpredsylfidgs aeipppsrhensailfigedén pardrderi-BeihgsyPhsRYERRORNePhine

reagents, for 01/,60821 PCT/ SEQLAL0Q - - -

benzotri az%‘qul‘i‘%/@%w?‘lai"vegsf afcyéf‘ %e% &’rralnﬁo pp O(S)éslh%ﬁoﬁl ﬁ%lsﬁgggfﬁuﬁ%trﬂgg l(gesnﬁ%g)tre or
benzotri agglreskiiyn liR¥k bRk aRkiHoNaRRED Rk aiplb exatlcuangphoshieaterioand
uronium reagents, for exanple

O benzH r i waetformed at tegnperature of - 20076 AR prEEDNRL HEMREHEE Btk BEC: The

preferred coupl g, agent | < O REREAIVI kin 3 rthedMMaides bl bagRbghur oni um

5 tetrafl uorobo € solvents for the reactioff inclu

N, N- di met hgthinompelete. of fekiniRs WY héibdefrakicphiesertieti ydabped by freacainn woth ashitaiof or m
The preferred solvent is N, N dinmethylformam de. The reactjion is preferably
per f or med Balogenpiéngrgeat idrasugablo sgyent; Suiighle hatpgenabing Rgsysing ude b’é?r’?lg?rper ature
of 20-30 . ounds. . 0 YAl LD whi be
or epar ed £ PBP D SonHElBHE fod e s 8 e Y e,
hal ogers osf (SORCRAd byost prRidiads aknemwpetaareoof0-2KkPCl ed in the art. For

exanpl e conpounds of forrmula VI_in which J repélsems hydr o Vegeéigr hal ogen
may be convert edompowgspbiniarylaoY! Vot dERFFICRLS; T AN RS B( OH) 2

via conver 53119&115?5. %gﬁ%ﬁghr\gmpg%?%g@&gﬁtg @}méwga@[qona\will magnesi um conpounds

fol |l owed by Tr'eac trimet orate and subsequent hydrolysis of the
15 resul ti pglubnadtiganestfnic ahhednideaetothen triffugp@ndtbaneedfanylaing aganabl thei ner t

solvent, for exanple, tetrahydrofuran.. Alternatively, .conpo of formula
VI wher ei nprgsqné%g&éﬁf« &ng 3y EF Wﬂvenﬁé@é@%g??ﬁ@‘%é’dséwgmgpeﬂgtggé@éﬁpounds
of for 56’” ab&ﬂ/l&)&/riaige.WquaMoﬁ ?soﬁr@ﬁ%i)sp&fogﬁb:@at a temperature of -78 to 120 °C, and

most preferably at a temperature of -78 to 0 °C.

Compounds of formula VI wherein J represents hydrogen, halogen, OH, or
0OSO0,CF; may be prepared from compounds of formula X by reaction with a suitable
compound of formula XII, wherein L represents a suitable leaving group and J represents

25  hydrogen, halogen, OH, or OSO,CFs3, using a suitable acylation procedure. Suitable leaving
groups L include: OH, halogen, OAlkyl, OAryl, OCOAIlkyl, OCOAryl. A suitable acylation
procedure involves treatment of a compound of formula X with a compound of formula XII
at 0-120 °C in a suitable solvent. The presence of a base, or, when L=OH, a coupling agent,
may also be necessary for the reaction to occur. Suitable bases for the reaction include: 4-

30  (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-(3-

dimethylaminopropyl-3-ethylcarbodiimide hydrochloride; phosphonium reagents, for



via reaction with bis(pinacol ato)di boron and an organonetal lic catal yst,
foll owed by hydrolysis of the resulting borate ester. For typical
procedures for effecting such 20 conversions, see, for exar‘rlpl e, _Organic
Synt heses, WOOB%082to| | . Vol . 4, 68; J. Org. Chem 1995, 60, qgwl’o&ﬁ?pounds
of formula VIl in which Mrepresents a'lg'ri al kyl stannyl group may be
prepared from conpounds of formula VI in which J represents hydrogen,
hal ogen, oexan@BOXORGtriagolnteyleayisis(dimsihy lawmineprhositidniug hexeflupephesphatFof
exanpl e coppounds .of fornmula 25 VI in which J-.represents hydrogen or
SR e A M R e i S e R

repr esent Sredgdntd, BbdexhSbRMYEnAER2B1- Wiy BNOONY B G traiethOlukdiu dtfE1s pRBBiatty
aryl l'i thium or aryl magnesi um conpounds fol |l owed by reaction with an

appr opr i at &he prefeaield gpeplmgragenthaPrbgazotmizel -1 84N Non N Setpsactiviyrepium a

perf orriva B aFSiiRanbBleoPI R & s ISR MR AR 15 o o

Al t er nat i VgiméhytmmpeidB dstrafy dfdimibl i cMorofben.efhe plefeapd agedit & Mal ogen or
CS2CF3 may be converted to conpounds of fornula VIII1 in which Mrepresents
a tri al kyflisethyHprmaynislap! e raagtion s prefsraily perfareed ot pppEwe of 0-50 °C. and

bis(trialkyltin)., The r i I S gRgLiormed in a suitable inert solvent,
for exanpléo%té’trgrf%rﬁ?ldraé E%géle,rﬁprﬁ Ot?ﬁg%gr g'sence of a WD 01/60821

PCT/ SE01/ 00329 Corhfouiids baforauangara melichl Mirepresingd BEIH), iy bexespated from
tetraki s(triphenyl phosphine). The reaction is perfornmed at a tenperature
of 0 A4 o ammwogndyeidpendp M Imyhiz J cerresengdydrogenMgingraLr SG6EmY a Vi 1 |
wherein M r ) - i akky ay ed

Fr om compolRofier B Bh g it bt LG empoh S ks SR ERELS
formul a Xl epressmetiRirtehn of @pibgaembsbacdntitabbeompavids@f Gerawm WIIT spridsient s
B(OH)2 or a trialkylstannyl group, using a suitable acylation procedure.
Sui t abl e | MaopmgpntsgP@Ups Via GoRxdreige (o BRICOTHPERERS i tRitm or@ayinagnessmn| ky| |
OCQAry! . ' I L.OR: : ' I - nmpound
of o mut 2 SPHGhE 1BEH B kiR AERRNERb R KAy R oBs B FEITE
sol vents. Thesulpigsaneesef. Phdraseiond perfunend irrChiitabledoarpsdivigpt, ¥0r @agemte, may
al so be necessary for the reaction to occur. Suit%bl e ﬁqaeses for the

reaction FHEIVGEEIaR- AUCNHYSHERIPAHIGHAY SO NE VDB icRRE s halegshioan ne,
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Compounds of formula VIII in which M represents a trialkylstannyl group may be
prepared from compounds of formula VI in which J represents hydrogen, halogen, or
OSO,CF; by methods known to one skilled in the art. For example compounds of formula
25  VIin which J represents hydrogen or halogen may be converted to compounds of formula
VIII in which M represents a trialkylstannyl group via conversion to the corresponding
aryllithium or arylmagnesium compounds followed by reaction with an appropriate
trialkylstannyl halide. The reaction is performed in a suitable inert solvent, for example,
tetrahydrofuran. The reaction is performed at a temperature of -78 °C to 20 °C, preferably
30 at-78°Cto 0 °C. Alternatively, compounds of formula VI wherein J represents halogen or
0OSO0,CF; may be converted to compounds of formula VIII in which M represents a

trialkylstannyl group via reaction with the appropriate bis(trialkyltin). The reaction 1s

performed in a suitable inert solvent, for example tetrahydrofuran, in the presence of a



reagents, for exanple O benzotriazol-l-yl-N,N,N,N -tetranethyl uroni um
tetrafl uoroborate. The preferred coupling agent is

O benzotriazol -1-y]-NN, N , N -tetranet hyl uronium tetrafl uoroborate.

Suitabl e sSYQ&ME82K or the reaction inciuge NN-di nethvl f or maRFESEIBY329
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conmpound of, f o Ml & v-¥ilet Far@inB RV ARIE, RGHdthe, tREVRIERENER- Of a suitable base
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of 60-120 EESEONOLTERT GRe 4457 FPadiiioemforanablsd - b iGplP s egRemie or

or ganomet ah.!(3.%irﬁ&gﬂgfjmg@mﬁf-31‘@%&%@0(12%1& ré @ dside Ofhodbiidhiiin RABBAL TG, Of

b
formula I X in whi présents a hal ogen " or OSQ2CF3 in the presence of a
sui t abl® oexgaperbtrabiriacolelymikysis(damethglamimmphosSuiniurh hexaflworapb ospiiste o
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organonetal I'Tc catalysts include pall"adium (0) conplexes, for exanple
t et r aki s(t Thpprefeyteglvosplhigrigipas Dakinaeiri@0)l- loyl-/4 N ibiteizaniadiy lgrfonium
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inert ether solvents, for exanple 1, 2-di net hoxyet hane, tetrahydrofuran, or
dimethylformamide. The reaction is preferably performed at a temperature of 0-50 °C, and
most preferably at a temperature of 20-30 °C.
Compounds of formula XI may be prepared from compounds of formula XII
wherein J represents a halogen or OSO2CF3 substituent at the position of ring Ar' at which
25  the bond to ring Ar” is formed, by reaction with an appropriate organometallic compound
of formula VII in the presence of a suitable organometallic catalyst and solvent. Suitable
compounds of formula VII include boronic acids, in which M represents B(OH), and
organotin compounds, in which M represents a suitable trialkylstannyl group, for example
trimethylstannyl or tri-n-butylstannyl. Suitable organometallic catalysts include palladium
30  (0) complexes, for example tetrakis(triphenylphosphine)palladium (0) or a combination of
tris(dibenzylidieneacetone)dipalladium (0) and a suitable triarylphosphine or triarylarsine

ligand, for example triphenylphosphine, tri(o-tolyl)phosphine or triphenylarsine. Suitable

solvents include inert ether solvents, for example 1,2-dimethoxyethane, tetrahydrofuran, or



1, 4-di oxane, or alcohols, such as ethanol, or m xtures thereof. If the
conpound of fornmula WVIII is a boronic acid, the presence of a suitable

base in addition to the other reagents is preferred Sui t abl e bases
incl ude solPM! bonate, cesium carbongte, and barium hy droWPHd 003 e

reaction is carried out at a tenperature 'of 0-120 C, and preferably at a 20
tenperature of 60-120 C. Conpounds of fornula VII and conpounds of formula
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Synt heses, 95 60, 7508
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conversion to the yl l'ithium or aryl magnesi um conpounds fol |.owed b
reacti th V\PItgﬁ“CttWéOaWﬁPWdr ina ik @P?%%?&S‘P@P}eéﬁé%”@@?}? groupy for example
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and an organo t yst. € conpo formila | 1n which
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X LA, - BH; éélnd, for Q/\:a%plgt‘ngher@lpﬁspm& tri(o-tolyl)phosphine or triphenylarsine. Suitable
15  solvents include inert ether solvents, for example 1,2-dimethoxyethane, tetrahydrofuran, or
1,4-dioxane, or alcohols, such as ethanol, or mixtures thereof. If the compound of formula
VIII is a boronic acid, the presence of a suitable base in addition to the other reagents is
preferred. Suitable bases include sodium carbonate, cesium carbonate, and barium
hydroxide. The reaction is carried out at a temperature of 0-120 °C, and preferably at a
20  temperature of 60-120 °C.

Compounds of formula VII and compounds of formula XIII are either commercially
available, or may be prepared by methods known to one skilled in the art. In particular,
methods are known to one skilled in the art for the conversion of aryl halides or heteroaryl
halides to aryl or heteroaryl boronic acids or aryl or heteroaryl trialkylstannanes, providing

25  methods for the conversion of compounds of formula IX in which J represents halogen to
compounds of formula VII and compounds of formula XII in which J represents halogen to
compounds of formula XIII. For example, boronic acids may be synthesised from aryl or
heteroaryl halides via conversion to the aryllithium or arylmagnesium compounds followed
by reaction with trimethylborate. or via reaction with bis(pinacolato)diboron and an

30  organometallic catalyst, followed by hydrolysis of the resulting borate ester (see, for
example, Organic Syntheses, 1963, Coll. Vol. 4, 68; J. Org. Chem. 1995, 60, 7508).

Trialkylstannanes may be synthesised from aryl or heteroaryl halides via conversion to the

aryllithium or arylmagnesium compounds followed by reaction with the appropriate
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catalyst.

The compounds of formula I in which E represents oxygen, sulfur, or NR' may be

prepared according to the methods outlined in Scheme 2.
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substituent at the position of ring Arl at which the bond to nitrogen is
formed, by reaction wth an appropriate amne of fornmula XIV in which EH
represents NHR10. The reaction 5 nay be perforned by heating in an inert
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Compounds of formula I wherein D represents oxygen and E represents NR'® may
also be prepared from compounds of formula IX wherein J represents a halogen or
OSO,CF; substituent at the position of ring Ar? at which the bond to nitrogen is formed, by
25  reaction with an appropriate amine of formula XV in which EH represents NHR'. The
reaction may be performed by heating in an inert solvent in the presence of a suitable
strong base. Suitable inert solvents include ether solvents, for example tetrahydrofuran,
1,4-dioxane, 1,2-dimethoxyethane, or di(2-methoxyethyl)ether, a hydrocarbon solvent, for
example benzene or toluene, or an amide solvent, for example dimethylformamide, or N-
30  methyl-2-pyrrolidinone. The preferred solvent is tetrahydrofuran. Suitable strong bases
include alkali metal alkoxide or amide bases, for example sodium z-butoxide or potassium

t-butoxide, lithium bis(trimethylsilyl)amide, or lithium diisopropylamide. The preferred

strong base is sodium t-butoxide. The reaction may require, and is preferably performed in,
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aromatic solvent, for exanple pyridine. The preferred solvent is pyridine.
Sui t abl e bagesomeiglliudaads O/ 8B 820pdPCT /L SEDE/ WOE2adly canper (I) salts, and most
preferably copper (I) iodide. The reaction is carried out at a temperature of 0-150 °C, and
preferably at a temperature of 100-150 °C.
Compounds of formula I wherein D represents oxygen and E represents oxygen or
25  sulfur may also be prepared from compounds of formula IX wherein J represents a halogen
or OSO,CF, substituent at the position of ring Ar® at which the bond to nitrogen is formed,
by reaction with an appropriate compound of formula XV in which EH represents OH or
SH. The reaction may be performed by heating in an inert solvent in the presence of a
suitable base. The reaction may require, and is preferably performed in, the presence of a
30  catalyst. Suitable inert solvents include ether solvents, for example tetrahydrofuran, 1,4-
dioxane, 1,2-dimethoxyethane, or di(2-methoxyethyl)ether, an amide solvent, for example

N,N-dimethylformamide, or N-methylpyrrolidinone, or a basic heterocyclic aromatic

solvent, for example pyridine. The preferred solvent is pyridine. Suitable bases include



al kali metal al koxides, or alkali netal carbonates, for exanple potassium
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perfornmed at a t er .of 0-5 .and, . nost .egera | y, at, a-i,enperature
bF 20. 30 CPresaredRerne-SrSpaprar R maiiTn bl P R p ST oo
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group and EHmtbﬁamg@pt@ytaﬂetfeMad}odem hxﬁs@qhg)rdesmhosmenecgaemm deor

procedure. Suitable |eav [ QAryl ,
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tetrafluoroborate. Suitable solvents for the reaction include N, N- dlmethylfonnannde,

dimethylsulfoxide, tetrahydrofuran, or chloroform. The preferred solvent is N,N-
dimethylformamide. The reaction is preferably performed at a temperature of 0-50 °C, and
most preferably at a temperature of 20-30 °C.

25 Compounds of formula XV wherein EH represents OH, SH, or NHR'® may be
prepared from compounds of formula X by reaction with a suitable compound of formula
XVII, wherein L represents a suitable leaving group and EH represents OH, SH or NHR',
using a suitable acylation procedure. Suitable leaving groups L include: OH, halogen,
OAlkyl, OAryl, OCOAlkyl, OCOATryl. A suitable acylation procedure involves treatment

30  of a compound of formula X with a compound of formula XVII at 0-120 °C in a suitable
solvent. The presence of a base, or, when L=0OH, a coupling agent, may also be necessary
for the reaction to occur. Suitable bases for the reaction include: 4-(V,N-

dimethylamino)pyridine, pyridine, triethylamine, N,N-diisopropylethylamine. The preferred
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i s tetrahydrofuran. Sui'table strong bases i nclude
inert solvents include water, methanol or ethanol. The preferred solvent is methanol.

Suitable acidic catalysts include acetic acid or zinc chloride. The preferred acidic catalyst
is acetic acid. The reaction is usually conducted at a temperature of 0-100 °C, and
preferably at 20-65 °C.

25 Compounds of formula I, XIV, XV or XVII in which E represents NR'* and R"
represents an aryl or heteroaryl group may be prepared from compounds of the
corresponding formula wherein R" represents hydrogen by reaction with an appropriate
aromatic or heteroaromatic halide or trifluoromethanesulfonate. The reaction may be
performed by heating in an inert solvent in the presence of a suitable strong base. Suitable

30 inert solvents include ether solvents, for example tetrahydrofuran, 1,4-dioxane, 1,2-
dimethoxyethane, or di(2-methoxyethyl)ether, a hydrocarbon solvent, for example benzene
or toluene, or an amide solvent, for example N,N-dimethylformamide, or N-methyl-2-

pyrrolidinone. The preferred solvent is tetrahydrofuran. Suitable strong bases include
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di (2- met hoxyet hyl ) et her, a hydrocarbon sol vent, for exanple 30 benzene or

tol uene, & Deaioraed e EBIPGEHIET 0?%?0%%@1311érﬁwldlaﬁéf%%ef%ﬁlrﬁé’ﬁ?%é 0ok N
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sodi um t - baiydéipikepagdd f@@ﬁa&&p(blmds of formula XII wherein J represents a halogen or

OSO,CF,; substituent at the position of ring Ar' at which the bond to nitrogen is formed, by
reaction with an appropriate ernine of formula XIV in which EH represents NHR'°, or
alternatively, from compounds of formula XVII in which EH represents NHR' by reaction

25  with an appropriate compound of formula IX wherein J represents a halogen or OSO,CF;
substituent at the position of ring Ar? at which the bond to nitrogen is formed. The reaction
may be performed by heating in an inert solvent in the presence of a suitable strong base.
Suitable inert solvents include ether solvents, for example tetrahydrofuran, 1,4-dioxane,
1,2-dimethoxyethane, or di(2-methoxyethyl)ether, a hydrocarbon solvent, for example

30  benzene or toluene, or an amide solvent, for example N, N-dimethylformamide, or N-
methyl-2-pyrrolidinone. The preferred solvent is tetrahydrofuran. Suitable strong bases
include alkali metal alkoxide or amide bases, for example sodium t-butoxide or potassium

t-butoxide, lithium bis(trimethylsilyl)amide, or lithium diisopropylamide. The preferred



t-butoxide, lithiumbis(trimethylsilyl)amde, or lithiumdiisopropylam de.
The preferred WO 01/ 60821 PCT/ SE01/ 00329 -27 strong base is sodium
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or ganonet aI I ic catalysts include copper. or its salts, er abl
(1) sal ts, haAgemPQSEs HosHiugn'cs S{Hop of 538 gy at‘l"ﬂed}‘g‘ﬁ%@‘i ’é gl’l ed
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tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane, or di(2-methoxyethyl)ether. an amide
solvent, for example N,N-dimethylformamide, or N-methyl-2-pyrrolidinone, or a basic
heterocyclic aromatic solvent, for example pyridine. The preferred solvent is pyridine.
Suitable bases include alkali metal alkoxides, or alkali metal carbonates, for example
25  potassium carbonate. Suitable organometallic catalysts include copper or its salts,
preferably copper (I) salts, and most preferably copper (I) iodide. The reaction is carried out
at a temperature of 0-150 °C, and preferably at a temperature of 100-150 °C.
Compounds of formula IX, X, and XII, XIV, and XVII are either commercially
available, known in the literature, or may be prepared by methods known to one skilled in
30  theart.
It will be appreciated by one skilled in the art that certain optional aromatic
substituents in the compounds of the invention may be introduced by employing aromatic

substitution reactions, or functional group transformations to modify an existing



substituents in the conmpounds of the invention nmay be introduced by

enpl oying aromati ¢ substitution reactions, or functional group
transformations to nodify an existing WO 01/ 60821 PCT/ SEQ1/ 00329 -28
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Unless otherwise stated, the above described reactions are conducted under an inert
20  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

25  formed 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

30  saltis insoluble or in a solvent in which the salt is soluble, e.g., water, dioxane, ethanol,
tetrahydrofuran or diethyl ether, or a mixture of solvents, which may be removed in
vacuum or by freeze drying. The reaction may be a metathetical process or it may be

carried out on an ion exchange resin.



tetrahydrofuran or diethyl ether, or a mxture of solvents, which may be
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formul & VI | i Tsh&%po i 1 i synt hesi s
of congsounrg%&otsﬂjtggér’{ﬁ)ﬁll%zg t}?, utpln'La ﬁgl{pg@%l e ?26 %%I?n??ﬁt%ﬁgég L{hgeltl%g&g)@nt hesi s of
such conposadsionfahicexdiliploecasonpaniidsorof fornula VI are active as |igands
for acetylcholine receptors, and therefore share the utilities described
for conpoulndermgdiatesr mula |. Accordingly, there is also provided a conpound
of formula M: A%Li‘ttl_elra%ge Afzt'the]invé\llmgnvélatem5 Redif¥es. BRERSEAhSngAnbENZENE,
furan, or thiophene ring; 20 J represents hal ogen, or OSQ2CF3, provided

t hgt when iAtermédipeeserbmpautBf srenula Vhig, Schemay . Birdsy imepred s tarcogsoful e,
iodine, or OSA2CF3 in a posjtign ta or para to the carboxan de group; or
an ]?nalrﬂi dhe pyntgsise comRauTsh &F g‘ﬁggﬁ‘tli’ E‘éﬂtpéj)r %déﬁ?tAHPéedst8|t‘E%SY“{Pﬁ8F8 f. P
Preferred gompayRdsqOfFd Rksnag fdstdSornfy L0t bl REAudanddyer f ol | owi ng:
25 N-(1- A_zsgjgl cyc?%?‘él. '2.0%] oct@B’- ylﬁ{):p(OS- bsr orr%f uran- 2- cgrlboxsagﬁﬁge) ; '

N- ( 1- Az abi &yglahpBndre2d mots; Brdythdréfordsharaahé idlhes mesc2ibed fdysrampivereds of

N-(1- Azabifg;r/rgllﬂg[lzz. 2] oct - 3-yl) (3-bronobenzam de);

Accordingly, there is also provided a compound of formula VI:

15

wherein:
Ar' represents a benzene, furan, or thiophene ring;

20 J represents halogen, or OSO,CF;3, provided that when Ar' represents a benzene
ring, J may only represent bromine, iodine, or OSO,CF; in a position meta or para to the
carboxamide group; or an enantiomer thereof and pharmaceutically acceptable salts
thereof.

Preferred compounds of this aspect of the invention include the following:

25 N-(1-Azabicyclo[2.2.2]Joct-3-y1)(5-bromofuran-2-carboxamide);

N-(1-Azabicyclo[2.2.2]oct-3-yl)(5-bromothiophene-2-carboxamide);

N-(1-Azabicyclo[2.2.2]oct-3-yl)(3-iodobenzamide);



N- (1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) (4- bronpbbenzam de) ;

N- (1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) (3-1 odobenzam de); WO 01/60821

PCT/ SE01/ 00329 -30 N-(1-Azabicyclo[2.2.2]oct-3-yl)(4-iodobenz %«33
N- (1- Azabi W11 2] oct - 3-yl ) (4- br OITDEHI ophene- 2- car boxan?@ywl 29
N- (1- Azabi cycl o[ 2 2. 2] oct-3-yl) (5-bronothi ophene-3-carboxam de); or an
enantioner thereof, and pharnmaceutically acceptable salts thereof. 5

Particul arly préff(érf?@@lcdé]ﬁbo%uﬁ}%t b Dthiodobgnsaatdesf t he i nvention incl ude
tzhg] Ol;?l |30\>’/\1 ;]?SNE)(rl O%'%bk}lcm_@tgﬁ ggﬁ% l&ro;nothlophene 2-carboxamide);

(R) - N-(1- Azabi cyqliof 2by2bfx?. Dﬁmyk ),()55 broaivttibplepbonartdxoardenxani de) ;
(S)-N(1-Azabicyclo[2 2.2]oct- d; 5- br onot hi ophene- 2- car boxam de); 10
(R) - N (1- Azabi cs;/rcanoe[nzmzor;zqrdhftre(g ¥ r(hanb%ww@ﬁfwa@)e salts thereof.

Eg xgi‘ x:g: gg% 8%1 rl%p C(I)'I%td gmé*)%rgdg oI gﬁ%@g&}éﬁfﬂggﬁ\)emlon include the

(R) - N-(1- Aﬂ)a]bweryacl o[ 2 2. 2] oct 3-yl) (4- |odobenzam de) (R)-N-(1- Azabi cycl o
[22.2]oct-3-y ((4 br onot hi ophene- 2- car boxam d

(R) - N-(1- Azab| cﬁi’f% éAZakEPt?é‘t 23. —9@%(353113?&%?%“@6‘%%%"38&?@%am de); or an
enanti oner ther G HRGH 5 eof .

I nt er medi at e co@% I’imatﬁso exi g?&%tr?ayeln(gntl ogntieﬂiolﬁgé or@n%ngnhhgr%y be used as
purified enant i(csppw 8- Aratiemrhi 28.2¢uct- G SHbesnothiBhmeeceuboxaalidefonposi t i ons

20 A further aspect of the invention relates to a pharnmaceuti cal
conposition for(R)t¥ é]at‘\FﬁthGllo[ P@J%T3rﬂlﬁ3$’r%?ﬁﬁ“??r’6¥gér di sorder as
exenplified bel gwaari sl UGl s Meneat ). ni ¢ acetyl chol i ne
recept or neur ot((rkglns& ss%ﬁg C?(ﬁ 'azﬂ%m‘r;mﬁ %eregb Iy ja human, conprising an
anount of a coniyundl- Afzalfiqrcmjl?éQI]QCtéFylEBlamqbemmmltﬂdjer eof or a

phar maceuti cal | ep bIe It th ffectl in treating or
preventing suclﬁed g‘réé‘? loig B‘l"l 19 %{‘ﬁre with an inert
pharmaceut i cal | ) Q\?Fleﬁkﬁi?&\%lcﬁk.b.@ 3%)(%‘%6111&510135% 1 berabaNes) ment i oned
uses the dosage adm nistered wl course, vary with the conpound

enpl oylsd, the nmEdeV-Of Aaghicycie?. Q@ﬂoc@ﬁ )é)ﬁa-btcbmothro@hdmta}atartj@@m@i However, in

general , satisfactorg results re obt ai ned. WE t he, co nds, of the
invention are YUdHiH %ttoé‘ieééf‘eéff PYNAEUiEE YG?CGP?B%Snigsotﬁfreﬁf 1 to about
20 ng per kg Ofm?e%eahte%f#%soms%b%&t lnwnﬁﬁt%ﬁ&icwoghs\/ﬁﬂmﬁywwsb@@sﬂ doses 1
to 4 times a day or in sustained release form

punfled enantiomers, racemates or mixtures.

Pharmaceutical Compositions

20 A further aspect of the invention relates to a pharmaceutical composition for
treating or preventing a condition or disorder as exemplified below arising from
dysfunction of nicotinic acetylcholine receptor neurotransmission in a mammal, preferably
a human, comprising an amount of a compound of formula I, an enantiomer thereof or a
pharmaceutically acceptable salt thereof, effective in treating or preventing such disorder or

25  condition in admixture with an inert pharmaceutically acceptable diluent or carrier.

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
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

30  weight, preferably given in divided doses 1 to 4 times a day or in sustained release form.
For man, the total daily dose is in the range of from 5 mg to 1,400 mg, more preferably

from 10 mg to 100 mg, and unit dosage forms suitable for oral administration comprise



For man, the total daily dose is in the range of from5 ng to 1,400 ny,
nore preferably from 10 ng to 100 ng, and unit dosage forns suitable for
oral adm nistration conprise WO 01/60821 PCT/SE01/00329 -31 from2 ng to
1, 400 ny oM@ H&BYnpound adni xed with a solid or Iiquid phaPrBEEUN0R
carrier or diluent. The conpounds of foflula I, or an enantioner thereof.
and pharnmaceutically acceptable salts thereof, may be used on their own or
in the forfremb mppr bpod at ef tedboipnald adnipeepah atolahs fqwd prrepedution
parenteral adm nistration. According to a further aspect of the invention,
there i s prRroAT@ed!%bhar maceutical conposition including preferably |ess
than 80% and & oRpBL LR k@SS of AathanldmEiniBbiOhid arda&aapoynd of the
invention in adm xture with an inert pharnaceutically acceptabl é dil uent
or carri eraccépanpbais thofeadi haehd ssediod tsar oW psingheform®! apgroprigtebledicinahnd
dragees: |l actose, starch, talc, stearic acid;, for.capsules: tartarjc acid
or 1 2t osBePaatiss Taran el g PHCUET LBRGI T e gEaR AN w TR ot Fihd
veget abl e ;9{dSionf tﬁéresf%‘;ﬁ@%b& 2 bh&fhacetRAIWoRposition Alc AR rfet B Ol sWBXES .
There is also provided a process for the preparation of such a
phar maceut§08aknd mhbrequefpe®iyt lesrhathiQWh by oveghit eescampdung of He inyegiiedirent s.
Uility A further aspect of the invention is the use of a conpound
accor di ng 9G¥ HE Wﬁhg‘b‘ﬁ’?fté’hf‘m&ﬁe‘gﬁﬁ ?Cc?ﬁ%tf‘f)lf:ﬁig?%%f)r o8& phar maceutical Iy
accept abl e sal tExta%qe@@ffdiwéhstmcamyir@pture of a nmedi canent for the
treatnment or prophylaxis of one of the bel ow 20 nentioned di seases or
condi tlilons: foaredless ameltdnegtesflactoseattarettalor sigario i foxicapspiesgaBasf acihel  above
menti oned di seases or conditions, which conprises adm nistering a
t her apeut i'84P5%y effective amount of a compound according to the invention,
or an enant fPBéciitei@fonerwaer, RRAKIRGRHEHS Alckitaige captfapduppsalotict:her eof , to
a patient. Conpounds according to the invention are agonists of nicotinic
acet yl cholnianegal26 hprslcrgst @lsr walgd e not being limited by theory, it is
bel i eved t hat oni.sts of t a, nNAChR.. (nLcotini et i receptor)
subt ype shoul dalg’gredggllsﬁﬁprqvh&? R r?creésgbrrréhrﬁprgéarﬁlroc')]pqr%?cg]x% gﬁa%gg éel|3§§aéhoti c
di sor der s pfosinbe WhRelcamlprisd¥paikmEand indgr@idnger s, and have advant ages over
conmpounds which are or are al so agonists of the a4 nAChR subtype.
Ther ef or e, Utdlitipounds which are selective for the a7 nAChR subtype are
preferred. The ¢ un of .t . v, 1.0 i.ndi
phar maceuti cal é?q’}ﬁ%b%s% ?tggfhaengeﬁgPﬁgs [ﬁgg%ﬁ%ﬁc’[ﬁ]&onﬁ g%hﬁqna%(ﬁ?sth%f

invention, an enantiomer thereof or a pharmaceutically acceptable salt thereof, in the

manufacture of a medicament for the treatment or prophylaxis of one of the below

20  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.

Compounds according to the invention are agonists of nicotinic acetylcholine

25  receptors. While not being limited by theory, it is believed that agonists of the oz 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 agonists of the oy nAChR subtype. Therefore, compounds
which are selective for the o; nAChR subtype are preferred. The compounds of the

30  invention are indicated as pharmaceuticals, in particular in the treatment or prophylaxis of
psychotic disorders and intellectual impairment disorders. Examples of psychotic disorders

include schizophrenia, mania and manic depression, and anxiety. Examples of intellectual



psychotic disorders and intellectual inpairnment disorders. Exanples of
psychotic disorders include schizophrenia, nenia and manic depression, and
anxi ety. Exanples of intellectual WO 01/ 60821 PCT/ SEO1/ 00329 -32

i npai r ment WeM6PHEr s i nclude Al zheiner' s disease, |earning HeFPRAUI32
cognition deficit, attention deficit, 1§_~e'wy Body Denentia, nenory |oss, and
Attention Deficit Hyperactivity Di sorder The conpounds of the invention
may al so bmpasmfzmldlmd@maﬂcgleis|z"d§1€|1rnelt9n@56taﬁfeéﬁtaﬁ‘ém defesfit, prgnatiqry Ch?éllclﬁdl ng

h
Funt 1 ngt orenirCesct, LA BRATRPE ke BRIk, B SRl s IR B o <

i n which tlesger. e bOHsoils 6h@1|e|1ﬂi\v%hgdn¢m§yﬂl@@ﬁ@ﬁseﬁiﬂh@aﬁ&ﬁ&mnﬁl&em}{trﬁmrt her
be indicated for the treatnment or prophylaxis of etla?P for use in
a

i nduci ng tdfeandyshtdingrchatnic pok} ﬁgimélmjfrﬁfa@flefttﬁépltopbﬁﬁﬁéﬁ TGISPR éﬁﬁ%séxi s of
ni cotine inc that resul tin

cont ai ni ng(g‘fﬂtléle'toprfeélseaieo%%{lrel § S 4V ABORE ddvis Ogérggérggﬂpdgé{ E}Sg%ggfr% i ng to
the i nventik @Rs 8f @olisakidl s%/hifpséilQhe t:mg@mmnaammm epmdi@xddsfopthe uleaeteat i ve
colitis. Pharnacol ogy har macol ogi cal activity of the conpounds of the
i nvent i on ar@yorbe! amaﬁ Uﬁﬂélé fOF Rset iR andusinggheseassayign opaneline. rod feidhe Keamagls gy

for affinit [Qt g to rat
hi ppocanpaq %ﬁ%‘)&?ﬁﬁéﬁ O? mcﬂa{le y(ﬁ&l%%géé%m%lﬁ}hﬁq%%%gefﬁ%gdé (EIPQt8%H2ﬂB[?TES of
col d honpgepiasaid Mbotiehfer (HB: concentrations of constituents (mvp
tris(hydroxymnet hyl%am nonet hane 50; MyCl2 1; Nad 120; KA 5: pH 7.4). The
honogdfat e was lesniseibeligned thas compainss pecording malrgemﬂ%ﬂ?@s%fﬁ]ﬁ@rﬂﬁat ant was
saved and th I T ool ed supernatants were

centri fugetifag%er% @%Oﬁﬁﬁlgég Bfﬁ%%gg\é &?ltl\%ashed and re-suspended in HB.

Menbr anes I(lf‘a@maB&logj were incubated with 5 nM | 1251] a - BTX, 1 ng/m_ BSA
(bovi ne serum al bumn), test drug, and either nmv CaCl2 or nmvl EGTA [
fet IhyI eng gl ycoI%|®€WCO@mCﬁWﬁIH9Y &f ¥hg cpmpesds Qf%a?‘sena%m gxfy@e “}Eﬁﬂm‘f en
iltered apn over Whatman 25 glass fibre filters (thickness
C) using a g}egggbge? lf ﬁrvester Pre-treating the filters for 3 hours
with 1% (BA 8- (A;gg/gyaaaﬂf@nwe@hm@mmma in water was critical for |ow
filter blanks (0.07% of total counts per m nut e) Non speci fic binding was
descri bed by 1Q@s1- mABuneammx&meTPé) bingig _,, agblaaes Rppi cal Iy 75%
Test B - for af |n|t ni cotine
. . Wéaraplp\?(%g 8{1}?% IIPIBQ(XO ImOeI'S'nO O%??lgm% ?saiglgn Ball?%t(}ﬁ;)

bi ndi ng. i no- rroms
concentrations of constituents (mM): tris(hydroxymethyl)aminomethane 50; MgCl2 1;

NaCl 120; KC1 5: pH 7.4). The homogenate was centrifuged for 5 minutes at 1000 g, the

20  supernatant was saved and the pellet re-extracted. The pooled supernatants were
centrifuged for 20 minutes at 12000 g, washed, and re-suspended in HB. Membranes (30—
80 ug) were incubated with 5 nM [ 1251} o -BTX, 1 mg/mL BSA (bovine serum a lbumin),
test drug, and either 2 mM CaCl2 or 0.5 mM EGTA [ ethylene glycol-bis(f -
aminoethylether)] for 2 hours at 21° C, and then filtered and washed 4 times over Whatman

25  glass fibre filters (thickness C) using a Brandel cell harvester. Pre-treating 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). Non-specific binding was described by 100 p M
(-)-nicotine, and specific binding was typically 75%.

Test B - Assay for affinity to the o 4 nAChR subtype

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

homogenised as in the [ 1251} o -BTX binding assay, centrifuged for 20 minutes at 12,000



Kellar (Mol Pharm (1987) 31:169-174), rat brain (cortex and hi ppocanpus)
was honogenised as in the [ 1251] a -BTX binding assay, centrifuged for 20
m nutes at 12, 000 WD 01/60821 PCT/ SE01/00329 -33 x g, washed tw ce, and
then re- sudYRHE9Y n BB cont ai ni ng 100 M diisopropyl  fl uof GITELHAR.

After 20 mnutes at 4 C, nenbranes (app;’oxi mately 0.5 ng) were incubated
with 3 nM[ 3H| -)-nicotine, test dru 1 Matropine, and either 2 nmM
CaCl2 or B5wAtlE GTTACf%‘lFi thengupspgndes iTHR RN HEA 195 M déerrsomsit What man

lass fibrg filters 5 k treat 5% PEl
oL e LB BRI RE D A PO 0,2 P

M car bachol,cuidi $RESINfM €381 ndj ﬂxgomstefsﬁ/d}usaﬂ uMathJp%e &matmgvm@a@ml ysis
for Tests A and B |1 C50 val ues and pseudo H11 coefficients (nH) were
cal cul at edou$ noM tBGET A dor-1 hawe ar4° A.Gind thendilfereadt dvay Wirabgaragtealfibig filtgrbeLean A,

Moreon £, RSOt Oy LT s B B SR TeF BB o o
e o N AT SRRSO B oS B D B s 107

respectivegqn. K; values were estimted using the general Cheng-Prusoff
equation: 15 K, =[ IC501/((2+§[I|gand] /KD] ))U 1) where a value of n=1 was
used wheneBidingdataa n=2 was used when nH_ 1.5. Sanples

were assayed i nsp IVQIIu%sC 2ot Iﬁﬁlrc%eltﬂé@n%a(lnhywex%%lclﬁate\ﬁ%ﬂsh‘@%hé"ﬁfn@mear

determ ned 20 using nore drug concentrations. The compounds of the
i nventiton arees ﬁmmg@muﬂamwﬁﬁﬂﬂﬂ(ﬁﬁm AafNTlumsot iPeran(uRo)dbmﬁD E93 7t AnJ.10M i n

ei ther Test A or Qi gl cati n t hat tf%.e% are ect Q? to have useful
t her apeutlléh"él?tlrvﬁ ?97‘@\ e ?‘FB@HH'&I uryes Vg fiteg &ht P'&%S‘ H‘émﬁd}\lfa‘?ﬂ“age

that they jmy: Reds§ss f&ﬁﬁamm&&tﬁek%wm <m7})0ﬂeﬁrng§@ i41Ges drave a
br oader range of aCtlel ty, be nore potent, 25 produce fewer side effects,
are nore ebh67 hiyd ab6ahbfed tiar 12hiaw eBDXhed [ 6E ef(d)-nipbdareniignoliogsmativelproper ti es.
CGeneral Experinental Procedures Comer ci al ents were used w thout
further puYalyesewrs ewimakdse g /8e eenerafdhens- P%B&%@'&P‘W& ng either a Hew ett
Packar g 5988A or a McroMass Quattro-1 Mass 30 Spectroneter and are
reported as nzZ/z for the parent nol ecular ion. Roomtenperature refers to
20-25 C Ki=[ ICso] /((2+([ligand] /Kp] )™)""-1)

where a value of n=1 was used whenever ny< 1.5 and a value of n=2 was used when ny>
1.5. Samples were assayed in triplicate and were typically + 5%. K; values were determined
20  using 6 or more drug concentrations. The compounds of the invention are compounds with
binding affinities (K;) of less than 10uM in either Test A or Test B, indicating that they are
expected to have useful therapeutic activity.
The 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,
25  produce fewer side effects, are more easily absorbed or have other useful pharmacological
properties.

General Experimental Procedures

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



EXAMPLES WO 01/ 60821 PCT/ SEOL1/ 00329 -34 The foll ow ng exanples are
preferred non-limting exanpl es enbodying preferred aspects of the
invention. Internediate 1

(R) - N- (1- AYENEIR1o[ 2. 2. 2] oct - 3-yl ) ( 5- br,onof ur an- 2- car boxanf GEFENIH0RI

m xture of (R)-1-azabicyclo[2.2.2]oct-3-ylam ne di hydrochl oride (655 ng), 5
br onof ur an- 2- carbox¥llc aci d 681 % 1- hydr oxybenzotri azol e hydrate (457
ng), O- benzotrTagbilloving CWTN exrareNprefeged HMIWWWWWWFWPQYIP%BW%@PM e
(1.069 ), in N, N-dinethylformam de (10 nL) was

agi tated uﬁ%“% Phﬁéﬁ%%ﬁ%ous solution was obtained, and was then allowed to
stand at rpaermedipriature 10 overni ght. The solutlon was evaporated, and

t he residue mas partltloned betmeen aqueous sodlun1hydrOX|de and

chl or of or MRAél¢ ile 2 b QAT Heel um sul fate,

filtere and e d W@ r Qgrsaphy on
S|I|ca.9gel in éqggﬁﬁ%ggﬁggemégﬁ &8-_" 8@2? m?%§2£h§?%g%§ﬁ#3§?§%5gSnethanm
/' chl or of obinufxtbH2eirbeaslid ed ed&lemg) 11ipdaro@ptmnwndzombydrirtem4i7 irmgpved in

tetrahydrofuran (20 nL excess 15 hydrogen chl orjde ( oI ut| on in
i ety et PRIy el VAl o eHe o b uopbersi LOBN eatdl N

recrystall tah i i,de
ol of tneT e RIS ol S B S Sk IR R “@“*L*’%'MM&““H“ o200,
301 (MH). horhasgeemmdxhatoe vidas (OR)aidd( dndAzahhaydlosfed to stand at room temperature

2.2l oct - 3-yl) (5-bronot hi ophene- 2- car boxam de) 20 A mxtureD

(R) - 1- H%ab?\@y@%t[ Eh?SQTw wag §YPROFRLGE: ad'fiﬁ%’feéléH? s Batiioneg)between aqueous

br onot hi op hydr at e
(277 gy B Lo, e L R S e e e
etrarluor reatige ap € (ASI1asIO [Wag [pyir1 meto silicn
tetrafl oibfa fﬁx@ﬁzﬁﬂdg)f oaarteki&d;d\lh disidsio pras pytiBey dmpd tgf@phymr) ili

N, N- di net hyl f or (100 was stirred at. room ure overni ght.
The sol utl%ﬁ’k“?/\)%gTi 6? %ﬁt@ﬁuoﬂzﬂ ridge VR RO R IB%fP?‘HW%H %@‘BB‘?%&%n
aqueous sogli . [y ir pid &ﬁnﬁﬂ% GRL BleRTRE Ve d oG yRFFHQA d AY§Textas dried
over magnesium sul fate, Itered, and evaporatéd. The residue was purified

by fl ath wmmmtcbgmpmmlm dolumnge Hiethytl edsbn) tve adiied) a2 00k1GoTHNas

nmet hanol i ¢ amoni a chl or of m xt ur.es. ration .of .sql ven ve
Dol 1o s o1 ¢ ABO e At sne Ty S T el iRl AR B RS i Gfahghae
salt of the title compound as a colourless solid (538 mg); MS (ES™) 299, 301 (MH).

Intermediate 2

20 A mixture of (R)-1-azabicyclo[2.2.2]oct-3-ylamine dihydrochloride (4 g), 5-
bromothiophene-2-carboxylic acid (4.25 g), 1-hydroxybenzotriazole hydrate (2.77 g), O-
benzotriazol-1-yl-N,N,N',N'-tetramethyluronium tetrafluoroborate (6.6 g), and N,N-
diisopropylethylamine (14 mL), in N,N-dimethylformamide (100 mL) was stirred at room
temperature overnight. The solution was evaporated, and the residue was partitioned

25  between aqueous sodium hydroxide and chloroform. The chloroform layer was dried over
magnesium sulfate, filtered, and evaporated. The residue was purified by flash
chromatography on silica gel and eluted with 5%-20% 3.5N methanolic ammonia /
chloroform mixtures. Evaporation of solvent gave yellow solid (5.87 g); MS (ES™) 315,
317 (MH").

30 Intermediate 3

A mixture of (S)-N-1-azabicyclo[2.2.2]oct-3-ylamine dihydrochloride (1.9 g), 5-
bromothiophene-2-carboxylic acid (1.97 g), 1-hydroxybenzotriazole hydrate (1.28 g), O-



(S)-N(1-Azabicyclo[2 2.2l oct-3-yl) (5-bronot hi ophene-2-carboxam de) A

m xture of (S)-N 1-azabicyclo[2.2.2]oct-3-ylam ne di hydrochloride (1.9 g),
5- bronot hi ophene- 2-carboxylic acid (1.97 g), 1-hydroxybenzotriazole
hydrate (1.*#8%4§%20 WO 01/60821 PCT/ SE01/ 00329 -35 PCT/SE01/00329
benzotriazol -1-yl-N, N, N N'-tetranethylu?onlun1tetrafluoroborate (3.06 9),
and N, N- diisoprop Ieéﬂylanlne m.) in NN-dinethylformam de (20 nL) was

stirred at bepriazobhpéNad dY & éﬁ?@ﬂﬁf@ﬁ{mm"m’ée%‘”ﬁ]UﬁfquWtWSOWaM% ed, and
ohtor of or mOARORR LTS s HELHACR- AOHEOHERRBNSTINEY £ 58 ogm,

evapor at ed ter}[jsteatnﬁﬁmdueowa@hpsuslun‘lmre@lamvaf)bxa&h anldrtbermsxdgas a’phyamnonail lica gel
and eluted with 5% 20% 3. 5M net hanol i ¢ amoni a P oQof rmm xtures.

Evapor at i 0rPeBYecs 3NN Sastira hyioxisle apg Fwozoﬁora) Tfmh T Wag 9rigdhr)
| nt er nedi agﬁao“sé )ﬁ rédl ﬁ&@-@d sya%aofrﬁ @LQ%S guﬂfhe)d(b} Mselapr%m%@o% g)onlo
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Pr epar ed ana gous to t escribed f the preparati
| nt er nedi atsgicd o'élramme(LR)d dzrtb.i%bl?@.%@li)[[%&h@bmmmﬁemlaanhlnmfdmyrdxtordsl oride

and 3- bronobenzoic acid; the conpounpd was p i1fied omat ogr aphy on
st SROES P e

silica gel EY%P%@“O%%WCEE&GN@PH&W&H ol Msd as the el uent.
The conpou Salpey dissolved in tetrahydrofuran, excess hydrogen

chl oride ( in diethyl ether) was 15 added, and the solution was
evapor at ed (RhN-(i HenbicedpPst. Alobi- &ed(?bmmqbatzlamm;gl) /| diethyl ether to give

t he hyd ochl ori esalt of tﬁg | e conp Cp as ?colourless solid;, M

( ES+) 09, 311 (WF-BC byt 1agt (a %:ogst escribed for the preparation of

(R) - N- (1- AZabinCieh Ol Zrofr @) QCHzaficydid o4 PoarmbensRM nQidrapared by a

nmet hod anal ogous tto that( c)iesczral ﬁ%d [T('or)qt he prepar élﬁ%%%c of | r?t ernediate 1
from(R)- 1bazmﬂ:em;m¢ ax[x& tRe QC}rDmunB -wds @omified by ¢hrdmeoptaphy de SIanmloczl-usmv

br onobenzoi ¢ aci d, d was purified b romat o ap on silica
gel using aﬁ‘ﬁﬁ?i’ﬂt%ﬁ@ ﬁ%‘ﬁﬁg 50T EHES ﬁ?eéfaf) Hin e ﬁ‘: 3?85“880'%‘? tﬁ%rht The
conpound wagdib&din t@lka%rs/exlovﬁqn 'e@cés@‘h%@a¥gf AfISHRN 1 MEXhRDA iMMREIRYEMeORQr i de
(1M solution in dieth et her added, and the sol ution was

evapor &§ ed added, arfigthe s@umq&swaﬂ ¢\4a9@tateﬁraodrmmtrmﬁmlhsedtfnmwthanﬁldtdwhylet her to
(gIE\éi) t ggghggrigt%?gql ;Fogrlt;;dﬁy 2l ﬁlﬂ@%ﬁ %ﬁ]e f%}%e}tlltﬁe com ouncpz(ljs ziacsolgur egs g)olfr l E/ISSS(E%QJ hd; M8
(R -N(1- Azgbixqyeh@fs. 2. 2I oct-3-yl)(3-iodobenzam de)

Intermediate 5

bromobenzoic acid; the compound was purified by chromatography on silica gel using
ammoniated methanol / chloroform mixtures as the eluent. The compound was then
dissolved in tetrahydrofuran, excess hydrogen chloride (1M solution in diethyl ether) was

25  added, and the solution was evaporated and then recrystallised from methanol / t-butyl
methyl ether to give the hydrochloride salt of the title compound as a colourless solid; MS
(ES™) 309, 311 (MH").

Intermediate 6

30 Prepared by a method analogous to that described for the preparation of
Intermediate 1 from (R)-1-azabicyclo[2.2.2]oct-3-ylamine dihydrochloride and 3-
iodobenzoic acid; the compound was purified by solid phase extraction on silica gel using

ammoniated methanol / chloroform mixtures as the eluent followed by reverse phase



30 Prepared by a nethod anal ogous to that described for the preparation of
Internmediate 1 from (R)-1-azabicycl o[ 2.2.2]oct-3-ylam ne di hydrochl ori de
and 3- iodgobenzoic acid; the conmpound was purified by solid
extraction"¥h044%31ca gel using anmmoniated nethanol / chior nggﬁﬁlﬂoﬁ%r es
as the eluent followed by reverse phase” IRD 01/ 60821 PCT/ SE01/ 00329 -36
HPLC on a Waters Bondapak(r) C18 colum using a gradient of acetonitrile
and 0.1% fHRIS? ome dfiters Bondepak®t(he celbmansing Brasadiens @ eceteaidasnd hb%f r act i ons

ﬁig?oggﬂugﬁﬁﬁ%{ugéifu\é}? %thc;[ gc?chﬁ;ftﬂgﬁfu%sltl ?gee r)%)a%cé)cogt%%ukdgac&l% ggte’t@hgo'sol a(lcgis

was evapor abgshried, ghe/@siihewhy gk @IVHdah inféenasall, Exdels hykirédea chioride sslonmouml as a
colourless solid; M5 (ES+) 357 (MH). I nt er medi ate 7

(R) - N- ( 1- Admbicdiotaop pwas aided andy 9|s9)lemon wam\@nwwﬁd@;lvemeefp\eqr@“chﬂqsyieéalﬁefi hod

anal ogous to that descrlbe Internediate 1 from
(R-1-a abltl&eytétPo fﬁpoﬁf g"‘?/ r?fr?‘l% ng dglﬁ\)?;g:; %ﬁ?\&)}gﬂg and 4 10 i odobenzoic

acid; the gqpigpeeartevas purified by solid phase extraction on silica gel
using ammoni ated nethanol / chlor of ormmxtures as the eluent followed by
reverse ph&BeN-(Hp\zabigkclalA2leeis3-Bhifdgals 8¢8 col unmm using a gradient of
acetonitrile an r.aac nt. The

pr oduct - cont ai n%ﬁe a%:r ?i qgﬁggéa&alégoluy%tﬂgt %Eééﬁ) ?Pﬁérqhéiémh%guﬁag@dl ssolved in
net hanol ,  gxeesdslidly dregaR)dbdzabicgaoRd. 1]b¢t031y1(a#1Me1cﬁhydiodh,léhcd:lannane) was
added and the solution was evaporated to give the hydrochloride salt of

the titPe desiopenzei asid: shec@mporneegs pyrfics bynilid phasy exmactioggnsilicp gelisHigdi at e

8 R) - N- 4- de A
3o oot vt SRRERSY BRI PRL ATl aLhOTRLR b presbpar o) (4
concentr at (HPLSJJM AW ateraBoflddp3R®d) s valt@ndibiag algvatient oh acvadreétrild & Grlp and when
di ssol ution was conplete, the volune was nmade up to 100 nL wth water. 55

nL of the R@YQFs trﬁblowpmq a5l Yede a@a@dTmHaméoretamalasfa%lp%we@f 4-
br onot hi Opgsﬁ%{ﬁem{&g BRI dcf k8 it nfilnahd), BGRLANARAn M Ye ShLAGAANRT O

C. After esolumn was dilute wat er "and extracte
chl or ofior min Theliexagani adéd act the 2Aunar easvashedieditd pivasiiestrydrodhéomidexslr alct ed
wi t h aqueous sodi um hydroxi de. The al kal | ng 'é%ﬁre was acidified by
cautious adhitttlesRmppuidpicerhlPuestistify MRS )r?g d- then extracted with
chl or of or my !Eﬁge&g‘gﬁpl c layer was then dried(Mj2sH), filtered, and
evapor at ed:

(R)-N-(1-Azabicyclo[2.2.2]oct-3-v1)(4-bromothiophene-2-carboxamide)

(A) 4-Bromothiophene-2-carboxvlic acid

20 Chromium (V1) oxide (20 g), and concentrated sulfuric acid (32 g) were dissolved
in water (50 mL) and when dissolution was complete, the volume was made up to 100 mL
with water. 55 mL of the resulting solution was added dropwise to a solution of 4-
bromothiophene-2-carboxaldehyde (19.1 g) in acetone (200 mL) stirred at 0 °C. After 2h,
the solution was diluted with water and extracted with chloroform. The organic extracts

25  were washed with water, then extracted with aqueous sodium hydroxide. The alkaline
mixture was acidified by cautious addition of concentrated hydrochloric acid then extracted
with chloroform. The organic layer was then dried(Mg,SO.), filtered, and evaporated. The
resulting solid was recrystallised from diethyl ether/hexane to give a colourless solid; MS
(ES™) 207, 209 (MH").

30  (B)(R)-N-(1-Azabicyclo[2.2.2]oct-3-y])(4-bromothiophene-2-carboxamide)

bromothiophene-2-carboxylic acid. The residue from evaporation of the reaction mixture



resulting solid was recrystallised fromdiethyl ether/hexane to give a
colourless solid; Ms (ES-) 207, 209 (M#). 30 (B)

(R -N(1- Azablc cIo[2 2. 2] oct-3-yl) (4-bronot hi ophene- 2- car bgxa 89@9
Prepared bYW R Hod anal ogous to that described for the prgﬁytsﬁli oot
Intermediate 1 from (R)-1-azabicycl o[ 22: g‘]oct 3-yl am ne di hydrochl ori de and
4- Dbr onot hi ophene-2-carboxylic acid. The residue from evaporation of the
reacti on nivas paretioned hervee8 2queeay h SERH go3Ryd aﬂd@ﬁlm@r@aﬁd aqugwdamwﬂeen
aqueous hydro [ cid and chl form Th S

basi 11 ed WER ot Sl e Bl AaR S SR RA R em BB The
organi ¢ extudGtwerdefi€l ANEsol) (fl\l'tlz&a‘l)md é\labbﬁfeﬂdmdaébdltﬁl‘gabm ahefbcARMllised
resulting solid was recrystal lised from et acet at e/ hexane to_ give the
title conpBomdthyd acctaphetant exsive dejtile cwspeﬁsile s aggpdourkssssppidy MSHES ™) 315,

I nter I

(R) - l\l—n?sg %z@b@%l o[ 2. 2. 21oct - 3-yl ) (5- bronot hi ophene- 3- car boxami de) (A)
5- Br onot hi néeh&tise®ar boxvlic acid Bronmne (46.5 g) in acetic acid (200 m)
was added drovm se to a soI ut| on of 10 thiophene-3-carboxylic acid (38 Q)
in acetic @& IhigH {5 emethipphengs3-caBFINd® ~stirring was
conti nued gt tu n. The reactl on m xture was poured
into 2000 5r R)%Ot[ Jn§35a?ng9f1c §85n ipitated solid was collected and
Eecrglst ?I I)i sed Bioaiiha\@ioe g)tin aghti¢@cid (Q(Qﬂ ol has added|drebwibso(asotyiod 05, 207
MH). (B

(R) - N-Y01- AE?%P@\FC3'6TTQQ’W1@P6&(3§g§/1“)3€SU%?C€ﬁr@loﬁi%[p)hérﬁ'§f é@@aﬁilsewﬁﬁ de) 15
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and 5- br oyoutdi iaTH00 n3: ohicbioydragd aﬁlp@hclﬁh&dcsah@w@dol\hﬁ&adpmm f i ed by

reverse phase HPLC on a Waters Bondapak | utm_ us I_g a gradient of
acetomtr|116@rY§H=\1c!|IS@i f:{%lama%rdagwetﬁﬁOﬂUGé%So%&Eé{Mé (EED&O%@OFHM Duent. The
product - comt . sidues di ssolved in

met hanol , ‘ AT ‘ ) ane) was added
and t hé soI uti d?repmai l@vapmrlmtiedalog\fdseas that g{esngbanirfdeme\pmammpnbhe

hydrochlorlde salt of the title conmp ound s obtained as a col ourl ess
solid; M5 ebzgmﬁ diatgd frogm i) lcycleka logt-4-y{aryinqd 1@2@8?6%}@{29 2l oct - 3

'phem" furg a4l s d Th d ified b hase HPLC
(RN (1 EBmb SR heR BBy R Usid, The compound was purifjed by feverse phase HPLC on

hydr ochl ora Weters( Bﬁﬂiap@&@ Cpﬁmﬂlyhﬂnonmgw gradieindof{ atBtomgdile and 0.1% aqueous

tetrakis(tr ﬂBoroQ etlc ac1d a? Ith%egh?e% Ceilplflo g?—ccgn%zgnigg)fr’actions were evaporated, the

20  residues dissolved in methanol, excess hydrogen chloride solution (4M in 1,4-dioxane) was
added and the solution was evaporated. After drying under vacuum, the hydrochloride salt

of the title compound was obtained as a colourless soblid; MS (ES™) 315, 317 (MH").
Example 1

25 (R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)(5-bromofuran-2-carboxamide) hydrochloride
(100 mg), phenylboronic acid (45 mg), tetrakis(triphenylphosphine)palladium(0) (20 mg),
cesium carbonate (547 mg), in a mixture of 1,2-dimethoxyethane (6 mL), ethanol (1.5 mL)
and water (1 mL) were stirred under reflux under a nitrogen atmosphere for 17 h. The
solution was evaporated and the residue was dissolved in chloroform. The solution was

30  washed with aqueous sodium carbonate and the organic layer was then dried (Mg,S0s),
filtered, and evaporated. HPLC purification using a gradient of 1:1 ammoniated methanol
in chloroform, and chloroform gave the title compound as a colourless solid (63 mg); MS

(ES*) 297 (MH™).



cesium carbonate (547 ng), in a mxture of 1,2-dinmethoxyethane (6 niL),
ethanol (1.5 nL) and water (1 nL) were stirred under reflux under a
nitrogen at m)sphere for 17 h. The solution was evaporated ag,g %(ggo éZ%Si due
was di ssol WEWOY8Zh| or of orm The sol uti 2@ was 30 washed wit FCH§HEOI sodi um
carbonate and the organic layer was then“dried (My2S®4), filtered, and
evaporated. HPLC purification using a gradient of 1:1 ammoni ated net hanol
in chl orof&ﬁﬂﬂlﬁ:ﬁ chl orof orm gave the title conpound as a coI ourless solid
(63 ng); i 22716 9 04! 89%; , ) 8- Exanple 2
(R - N-(1- b ' 3 1y ] 2- car boxam de)
Prepared by a n’Bieb@x‘éd@ a|rﬁtgh)¢t8ariaﬂ>°bﬁ8’3tb tl@tﬂsiegdnlbedimﬁuaﬁipwpheml(Rr)mm

(R -N(1- azabi cycl o|[22 2, Zboct 3-yl) (5-bronof uran- 2- car boxam de) and

3-f | uor oberfABisEBOFBALIOCHBIYH (S Brogg]ﬁhr@n -2-carboxamide) and 3-fluorobenzeneboronic acid,
tetrakis(t m_Xxture
of 123 ci R B e A B b P 2 2t o
t hrough a ginletloa ygtihne sl waerpiBsengpdund etas pmmmyﬁﬂdgeommrmghamﬂmalgat ed

met hanol/chl orof ormm xtures as the el uent and k elnla?y reverse phase HPLC
on a Water ! %ped‘l%r@P‘}o@fg“@é?W%mﬁgla% Tt BAROBA OO OTRILBIGHFY 25 e and

0. 1% aqueo rifil sol vent
gave t he t%ilﬁ?rfku%{d()[g%{eggﬁgyég ?ﬂ% ?eéﬁ?%e&ggh%%gwgﬁ%dl% g%?%gss solid;
M5 (ES ) SrhBie fiiNb-acdtpnitie ang DA %Baqueous tnﬂuoroacetlc acid as the eluent. Evaporation of

(R -N-(1-Azabi cycl of 2?, 21 oct - 3-yl ) ( 3-thi en benzam de by a
met hodl%namge@aga\tedh% H&luoa(@get@ieﬁé@ f% f Eklaﬁﬁ’iné dr%S&rﬁO@dl %@ngd RS
azabi cycl oﬁ% %,H?-}Qct 3-yl) (3-bronmobenzam de) and 3-thi opheneboroni ¢ acid,
using tetrakis(triphenyl phosphi ne)palladium (0) and sodi um carbonate in a
m xture of Exdmpleghydr of uran, ethanol, and water. The conpound was purified
by reverse phase HPLC on . V\aters B : C18 colum using a gradi ent

[ fa -
of acet oni ot~ L A01G ! ge

c #00
Evaporati on of ﬁ@g??éﬁmy Q%Ye%c;d%afo%b&s tU%a@@E&%}lﬁé@m@xa}ﬂ@fe 8ot (RS- corrpound

as a colourless s M5 (ES Exanpl e
(R) - N-151- Azzabicgsio] 20]. 2]o2t- Qlyb(fi bx@rriophma;dldme nz@&atluiepheﬁcfe:pamedmbyusmgret hod

| to that d
oy o o a6 BT ms Y SRt s I SR T AT PV € aci d, usi ng
25 tetrakigifydritenyl ahasphinderal TrRdcPothd @QQp&%dW@@é’rM]@E@HPDCa

m xt ure of
on a Waters Bondapak® C;3 column using a gradient of acetonitrile and 0.1% aqueous

-----

trifluoroacetic acid as the eluent. Evaporation of solvent gave the trifluoroacetate of the

20 title compound as a colourless solid; MS (ES™) 313 (MH").
Example 4

Prepared by a method analogous to that described in Example 1 from (R)-1-
azabicyclo[2.2.2]oct-3-yl)(3-bromobenzamide) and phenylboronic acid, using
25  tetrakis(triphenylphosphine)palladium(0) and sodium carbonate in a mixture of
tetrahydrofuran, ethanol, and water. The compound was purified by flash chromatography
on silica gel and eluted with 3%-10% 3.5N methanolic ammonia / chloroform mixtures.
Evaporation of solvent gave the title compound as a colourless solid; MS (ES™) 307 (MH").

Example 5
30 (R)-N-(1-Azabicvyclo[2.2.2]oct-3-yD(3-(3-pyridyl)benzamide)

Prepared by a method analogous to that described in Example 1 from (R)-1-
azabicyclo[2.2.2]oct-3-y1)(3-bromobenzamide) and pyridine-3-boronic acid, using

tetrakis(triphenylphosphine)palladium(0) and sodium carbonate in a mixture of



tetrahydrofuran, ethanol, and water. The conpound was purified by flash
chromat ography on silica gel and eluted with 3% 10% 3. 5N net hanol i c
anmonia / chloroform m xtures. Evaporation of solvent gave the title
conpound asvAUH8Hur| ess solid; M5 (ES+), 307 (M+). Exanpl &CF/5¥§1/00329
(R)-N-(1- Azabicycl of 2.2 2l oct-3-yl) (3- (33-9|byndyl ) benzani de) Prepared by a
met hod anal ogous to that described in Exanple 1 from (R)-1-

azabi cycl| of@rapy@pbean. 8thpngl( Budpy Berobbneamparay wan auplied by racse pease Aifé-Caci d,

using tetrakis(triphenyl sphin | | adi 0 ' i r ein a

m xt ure of 09\6\78%: %d%f%a%@gﬁgff/uaﬁé%% %%Q&t%tt%fgﬁé}%}%ﬁ gfugcm)'qgot%%go S, and

wat er. The ygiedtB Ma® aPie efuesd Thy produ@rcdatapiigsadddhCwernhen Mabperasd

Bondapak(r) C18 colum using a gr adi ent of acetonitrile and 0. 1% agueous
1TeIng

trifluoroaded fhe regdug dissobvae Aol Fpessopydanset celortasdiriep flMbr digthyl wer e

t hen evapor.at t esi |.S V. [ ydr ogen
chlori dg sgfﬁﬁﬁg%aﬁ%? %\% almgl “Eﬁ %’%‘ﬂ{fﬁ% ”9‘% 63? %ﬁ%d.@g&?@{]@%ﬁg%%ﬁ@ﬁgé ution was
evapor at ed dibAtitoehlodiy baliQoiunglge staepun wabebdiney ds echibarésdeols@IMS GES™ he
title conpound was obtained as a colourless solid;, M5 (ES+) 308 (MiH).

(R -N-(1- AﬁQin Y o[ 2. 2. 2] oct - 3-yl ) (5- phenyl t hi ophene- 2- car boxam de) 10

Pr epar ed by—a—ﬁe‘t}#ﬂod anal ogous to that described in Exanple 1 from (R -N(1
azabi cycl ofR)-2- PlAoabic ZelyR)A Heodir pyishihe phiatieph2ne drchtoanmiie) and

phenyl boronic acid, using tetrakis(triphenyl phosphine)pall adiu

h phos 0) and
sodi um@ar bonat Brepared biinpgihod yplogpet ﬁoéﬁﬂf(ﬂiF%?PgF‘éW, E%ﬁblfﬁo%%M'er. The
conmpound was i {4 g6 hy:r.eve 1RBL %W%%ﬁcf) Cs
col um usi ngbgwg]ro “ﬁ'éﬁ?y%?lsg%é%g]rﬁﬂp?@%élyén r%&%@?%%%%ﬁ%”?%@t rifluoroacetic
aci d as t hesig¢ wenkis(uiptepoipaddpamenfalibdiempd)add sddicmarhetionatagn & macirensfs gave
the trifluoroacetate salt of the title conpound afs abcol ourl essH%gl id;, M5
(ES+) 313 (qvpﬁydrof%nﬁtp@lo}, and water. The compound was purified by reverse phase C

(R) - N-(1- [ f = 3 M) 3o (35 Qhshvhd beng an Pr epar ed
by a met h%ﬁgﬁg%{%%ﬁﬁd%’égﬁ%% C@S}s%rulg@éda ?ré\@%}g’% e lbq‘l% om (%?g-ﬁ-g%oﬁs 20
azabi cyZ| ofrZludrdtadt ac8t 3l thd Subartofiviperazianmiotfide paodilicBeomedihing ypheons| dave tei c

acid, using tetrakis(triphenyl phosphine)pall adi unf. [ rbonate
ina mxt ugfhf}‘l@foai?té@ Sgit ?‘ﬁ&ﬁ?é?‘ﬁa DA SuauBess %89¥83g8§§§33&§f§m fied
by rever SeER:ﬁ@EEﬁPLC on a Waters Bondapak(r) C18 columm using a gradi ent

of acetoni TT] d 0.1% aqueous trifluoroacetic acid as the eluent.
1-Aealpeyadhig £-2dont3ay B ; any Dgenzemtides

tetrakis(triphenylphosphine)palladium(0) and cesium carbonate in a mixture of 1,2-

dimethoxyethane and water. The compound was purified by reverse phase HPLC on a

Waters Bondapak® C,3 column using a gradient of acetonitrile and 0.1% aqueous

trifluoroacetic acid as the eluent. Evaporation of the product-containing fractions gave the
25 trifluoroacetate salt of the title compound as a colourless solid; MS (ES™) 337 (MH").

Example 8
(R)-N-(1-Azabicvyclo[2.2.2]oct-3-vD)(3-(2-methoxvphenyl)benzamide)

Prepared by a method analogous to that described in Example 1 from (R)-N-(1-
azabicyclo[2.2.2]oct-3-yl)(3-bromobenzamide) and 2-methoxyphenylboronic acid, using
30 tetrakis(triphenylphosphine)palladium(0) and cesium carbonate in a mixture of 1,2-
dimethoxyethane and water . The compound was purified by reverse phase HPLC on a

Waters Bondapak® C,g column using a gradient of acetonitrile and 0.1% aqueous



25 trifluoroacetate salt of the title conpound as a colourless solid; M
(ES+) 337 (MH). Exanple 8
(R) - N-(1- Azabi cycl o[ 2. 2. 2l oct - 3-vl ) (3- (2- met hoxyphenyl ) benzam de Pr epar ed
by a net hoWOH&P®dous to that described jn Exanple 1 from (%}I/RE%I@-””
azabi cycl o[ 2. 2. 2] oct-3-yl) (3-br ormbenza‘fH)'de) and 2-net hoxyphenyl boroni c
acid, using 30 tetrakis(triphenyl phosphine)pal |l adi um(0) and cesium
car bonat e trifluarducettourcal ofthd elRentdEvapbtutivy of thameodandeanatiaing (TRROTSEAPOMAd was
purified by reverse phase HPLC on a MWater ondapak(.t) & using a
gr adi ent o%/“fé’@&aﬁ?f?‘ters?llt ég@ﬁ(ﬂ‘hﬁ.C?LB?é’Q‘éﬂﬁiea&fi‘scofRﬁﬁﬁ%/SgB@g\%gﬁ#géﬁ%ggzg -40
trifluoroa i id as the eluent. Evaporation of the product-containing
fractions ERabley trifluoroacetate salt of the title conpound as a
col our | ess(BaVi B-AzMEcYIRST. 36 - 3-MWHB) 3-(Nreatvismsn@pliqrylikenzamaded bi cycl of 2 ?

I

2 t-3-vl)(3-(3-(N\ t i h | ) b 1de t hod
a]ngfogosu\s/ %f) tﬁéﬁeﬁﬂs@&? ap n%@?%ﬁ)&ﬁﬁﬁv%)‘*ia%%ﬁq f(ﬂﬁ{ﬂ_l%aﬁ@_“r‘eo%%% BBt ho
azabi cycl OFZ%JO% 3113920132]%‘0%%()53-9{0%%@%&@&6)@@& 3@Ndhcetylamino)phenylboronic acid,

3- (N-acet y['am ho) phenyl boroni ¢ acid, usin

tetraki s(t nsiphenykiploghehyipbdsphineiiladiol0) and cestmn GrrPERMS BIRRE RS of Lt xt ur e

of 1,2- dinethoxyethane and er. The ,conpour .. ver se
Phase. HPLCIBH N Gt G APk tyoird SERPOHE AR PN bl Efrbe &
acet oni t i g, 206 oRdab R @LYEOM Smh Qs iaf dratRr BE et dhitaitd hdds] Thgueuwent .

Evaporation of the product-containing fractions gave the trifluoroacetate
salt of0 t heiftiotdaeetmorpbasibe elvert. Evipotation 9§ the product-gastipgy)fragonsgppe-he

Exanpl e 10 -N-(1- Azabjcvcl o[ 2 2] oct-3-v - (3r.Bluar, I zam de)
Pr epar ed bT@OF@Fé‘fBﬁ SélﬁBf %‘Sgﬁg P%lp{) £ asdq‘ecé)ize)rulhgsesdsglhzrlf “Egérﬁrgﬂ?%\i‘( rom

(R -N(1- t§aﬁ§@bjgcycl o[ 2. 2. 2] oct-3-yl ) (3-bronobenzam de) and

3-fl uor obenZzenebor oni ¢ aci d, usi ng _

t et r aki S(t R e hwzathorohd 2 dadloeit 3-3 di3(Gtihorephgnyd henia eQr bonate in a m xture
of 1,2- dinethoxyethane an ter. Th i fi _ANLEVerse
phase HPLC on aﬁlerfg %a%eglﬁo\éaﬁa a{org usé%éﬁaggﬁ %&r#ﬁg%gl fg lég£ gﬁ?je(?\? "fﬁl

acet oni4 ri hgbapdof. 4 %oadyeous bronidbbhsati@n aed Bdluaeibdnzsecbdrenie avientsing
Evaporati on of "t he product-cont ai ni n(g fractions gave the 20

trif | uor oatsekiseriphenylphpsphive)nalledismE®rpe Graum §aRope Big MEdUreddiliy: Ms (ES+)

2] oct - 3-yl ?P?Wﬁg%‘ﬁﬁ“gr%aﬁ% #%%%gﬁugggagkéﬁ)%?de%’ rt(;')\;erzsie %tsﬁod ancgll E:)gous to
t hat descr ijigds BBndapak®I&; dolimamsin®a-dibdidnt of acetonitrile and 0.1% aqueous

azabi cycl o[ 2. 2. 2] oct- 3-yl ) (3- bronobenzam de) and 3- rret.hyl r%hena/l bor or?]i C
aci d, usi ngifluoroacetic acid as the eluent. Evaporation of the product-containing iractions gave tne

20  trifluoroacetate salt of the title compound as a colourless solid; MS (ES™) 325 (MH").

Example 11

Prepared by a method analogous to that described in Example 1 from (R)-N-(1-
azabicyclo[2.2.2]oct-3-y1)(3-bromobenzamide) and 3-methylphenylboronic acid, using
25  tetrakis(triphenylphosphine)palladium(0) and cesium carbonate in a mixture of 1,2-
dimethoxyethane and water. The compound was purified by reverse phase HPLC on a
Waters Bondapak® C,5 column using a gradient of acetonitrile and 0.1% aqueous
trifluoroacetic acid as the eluent. Evaporation of the product-containing fractions gave the
trifluoroacetate salt of the title compound as a colourless solid; MS (ES™) 321(MH").

30 Example 12
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(3-(2-thienyl)benzamide)

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

azabicyclo[2.2.2]oct-3-y1)(3-bromobenzamide) and 2-thiopheneboronic acid, using



25 tetrakis(triphenyl phosphi ne) pal | adi un{O) and cesi um carbonate in a

m xture of 1,2 dinethoxyethane and water. The conpound was purified by
reverse phase HPLC on a Waters Bondapak(r) C18 columm using a rf\% S:nt of
acetoni triY® 04e8B2d. 1% aqueous trifluoroacetic acid as the *g%%ﬁ'ﬂ" 2
Evaporati on of the product-containing f+lacti ons gave the trifluoroacetate
salt of the title conpound as a colourless solid; M5 (ES+) 321(M+). 30
Exanpl e 12et¢aER)s(N-p(r1&nv4{z}a;bphiyc:)pd|!&@liL2n(Q] cesiuB-ceibpi@e (ra mvtereydf )liZenzam de)

P d t hod | to that d b in Ex |
(RN (1 dpaBPEyrarge 37 W%%&ﬁwfgm?@ B HEeR 2 G0} g rPLC SR
2-thi Ophemgl@fs%rﬁaﬁé?}d@(? | EDuMeh Y zﬂ-ér@@@gtlofagbﬁﬁﬂélaﬂ@ﬁng aquédus

tetraki s(triphenyl phosphi ne) pal | adi um(0), cesium carbonate 1n a m xture of
1. 2- di netttibxgresdetinecidng theedeant. Ewheoremmfuh@prwdsctmmafmwfrwon%g@eé’é‘: phase

HPLC o ters Bonda 18 col um cetonitrile
and 0. %é’dﬁ\a geetyly ?aﬁiﬁ(ﬁaﬁéﬁ%eﬁqn?:pogeﬁias 3&° ??{E %Fuenm@b ration of the
product - cqnbaaigle iy fractions gave the 5 trifluoroacetate salt of the title
conmpound &S a colourl ess solid; M §ES+) (MH). Exanple 13

(R) - N- ( 1- ARAN(d vkdabjcycp[DP. ahct-a-.w/)m mdmhbr@nhﬁhvlkbeﬁ;‘a@ag) ) benzani de)
Prepared by a t hod, .anal 0go ys to that.de f Lom

PR e BY 8 TR O SRRl L ERSRR ECy R b T

3, 5-di chl arapfieyb baeuicy] ﬁ@llﬁomd&nzamlde) and 3,5-dichlorophenylboronic acid,
tetraki s(triphenyl phosphi ne) pal | adi un(0), cesium carbonate in a m xture of

1, 2- dDnettﬁt@kiﬁétﬂmbﬁé’lldw@wmﬁﬂladmob@ﬁﬁb@nﬁélfb@ﬁ%te Hu# MPiteg Bby-%r ever se phase
HPLC on a ers Bonda C [ nitrile
and 0. 19 SHUBEREUERT Arnos Shabtromag s U e By SRR Bk TR A 00 e

pr oduct - conkdisiBddapdkart j;@oRingawed Neradithid dflabaotiatietad @ 1 Saddueals the title
conmpound as a colourless solid; M5 (ES+) 375,377MH+). 15 Exanple 14

(R) - N- ( 1- Adfsireassliopcid as thesduens By ppqrafiqonf ibgopioyq U BRI fd%)‘lonwf’éﬁé?eed by a

met hod an r

azabi cycl glf@%fgﬁce{a?e %ﬂaqtf) tﬁg éoﬁ%&%@%ﬁ%@rﬁésg dﬁ%ﬁ@f}%ﬁ%ﬁgﬂ c acid,
t et r aks s ( Exapip@ayd phosphi ne) pal | adi un(0), cesium carbonate in a mxture of
1,2 20 di net "|oxyet hane and vvater The conpound was purified by reverse

8 Y. 4 ARICH 1 ’ ')aln OERLATNEGC Ag a gr adi ent of
acetoni tri e a@gﬁ?(are%%? ga%gﬂgéanaﬁg%LL {“bot;-nﬁ’ta&%db%d%:ii% e Ut LAYGH -
Evapor ati on of e pr uct-contarhing fractions gave the tr|fI uor oacet at e
salt of thgabidyclog2.cameesnd)(adrancehoanide)smdDahdptithalbet{deSiy ad8,7 ( MHY) .

tetrakis(triphenylphosphine)palladium(0), cesium carbonate in a mixture of 1,2-

20  dimethoxyethane and water. The compound was purified by reverse phase HPLC on a
Waters Bondapak® C,5 column using a gradient of acetonitrile and 0.1% agueous
trifluoroacetic acid as the eluent. Evaporation of the product-containing fractions gave the
trifluoroacetate salt of the tiﬂé compound as a colourless solid; MS (ES™) 357(MH).

Example 15
25 (R)-N-(1-Azabicvyclo[2.2.2]oct-3-y1)(3-(4-fluorophenyl)benzamide)

Prepared by a method analogous to that described in Example 1 from (R)-N-(1-
azabicyclo[2.2.2]oct-3-yl)(3-bromobenzamide) and 4-fluorophenylboronic acid, using
tetrakis(triphenylphosphine)palladium(0) and cesium carbonate in a mixture of 1,2-
dimethoxyethane and water. The compound was purified by reverse phase HPLC on a

30  Waters Bondapak® C;g column using a gradient of acetonitrile and 0.1% aqueous
trifluoroacetic acid as the eluent. Evaporation of the product-containing fractions gave the

trifluoroacetate salt of the title compound as a colourless solid; MS (ES™) 325 (MHY).



Exampl e 15 25

(R -N-(1- Azabi cvcl o[ 2. 2. 2l oct-3-yl ) (3-(4-fl uorophenyl ) benzam de) Prepared
by a met hod anal ogous to that described in Exanple 1 from (E%F%‘ggo

azabi cycl o"®.%/69§Xct - 3-yl ) (3- br onobenzanj de) and 4-f 1 uor oph / Ging
acid, using tetrakis(triphenyl phosphi n‘éQ)'paI | adi um{0) and cesium car bonat e
in a mxture of 1,2- dinethoxyethane and water. The conpound was purified
by reverseEgr_agle 16PLC on a 30 V\aters Bondapak(r) C18 columm using a

gr adi ent of trlfluroace& c acid as the

el uent. P t ais 5 gave the
trifluoroacet at}ere%ﬁ‘!:& b>0£ nkh%dtahalb L@Q@H@ua&cﬁ&@nmhﬁgrel e88m$R)-Nd1- M5 ( ES+)
325 (M#). WD 01/60821 PCT/ SEO1/ 00329 -42- Exanple

(R -N-(1- Awahr:yxycﬂ%q Ao@- 2ylo(étbremyfu)=(162(68rbpwmldv) gndupyaiding-3clarpoig adiflde)

(RN CL- Seieyerbimsen fioptmsPybt 7 St in L Somi OB miva Shng
pyr i di ne- 3RayARifGraACdithnoParldSh A6r. reé é@kp&ﬁmw@ rpaﬂﬁécpbp&pbﬂsapmamm ¢H1( 0)
and sodi um carbonate in a m xture of tetrahydrofuran, ethanol and water.

The corrpOLmWaWa‘sBpmapﬁk@@lWWI@WEWHB&& gﬁ@@@t cetopiirilea g 16k sqBeHYapak ( r)

C18 columm .using a gr nt et on i and 0. 1% a

trifluor oafE‘BP?ré’g‘ée&c g (taﬁi ehéq alﬁ'te %‘Jﬁ’g{ “?%im“? gt “as‘lwﬁﬁli!%g‘%f‘ st wer e
then evapomatidresidiéldisfivddas ntbdfindl. E&@és!!ﬁ?dxb@erfmﬂchﬁﬁcsblunﬁx ¢EMISn dpedrydgen
chloride solution (1IMin diethyl 10 ether) was added and the sol ution was

evaporlét ecttheaf we&a@pg}am@thaﬁ@llenowemwomam Affehdiyingatder yageursdhe of t he
'I[E;('éllrrgl gorlrp#) llflyr}goc\ﬁ?on&% of! {“:f\] t1 %cgm(f)gllm(%iuw;;s Shraifie cusda COII\{)%I'I(BE%OLCL I%%%E(SMH*—)

(R - N-(1-AmahMaygl of 2. 2. 2] oct - 3-yl) (5- (3-thi enyl ) furan-2-carboxam de) 15
Prepared b nmet hod anal ogous to that described in Exanple 1 from (R -N-(1
azabi cycl (ﬁ/_’@_ﬁmlf_luoct 3-yl) (5- bronof ur an- 2- car boxami de) and

Q. Ki

3-t hi ophe & | adi un(0), sodium
car bonat e ter. The conmpound
was pursi fied bypregyarises pbase aldfbgoueio that St iB@ra@prK(frgm RBNaO! urm
using a gradient of acetonitrile and 0.1% aqueous 20 trifluoroacetjc acid

as the el washicyami3gerastion)GroremeluprodGaboraspids) fadrigthiapheRedermei ik t he

55'32 'Mljg; O%g%k?%pﬁ%pmﬁlﬁg@agﬁ%@cyC@uF]dcagéonatqugmﬂu@ééf solid; MS (ESt)

2| oct - 3- vigtedhyGedfirenzaidabl andavardr) The eompbund mMaeparifietehy reverse phase HPLC on

a Waters Bondapak® C,3 column using a gradient of acetonitrile and 0.1% aqueous

20 trifluoroacetic acid as the eluent. Evaporation of the product-containing fractions gave the

trifluoroacetate salt of the title compound as a colourless solid; MS (ES™) 303(MH").

Example 18

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

25  azabicyclo[2.2.2]oct-3-yl)(5-bromofuran-2-carboxamide) and benzo[b]furan-2-boronic
acid, using tetrakis(triphenylphosphine)palladium(0) and sodium carbonate in a mixture of
tetrahydrofuran, ethanol and water. The compound was purified by reverse phase HPLC
on a Waters Bondapak® C;s column using a gradient of acetonitrile and 0.1% aqueous
trifluoroacetic acid as the eluent. Evaporation of the product-containing fractions gave the

30 trifluoroacetate salt of the title compound as a colourless solid; MS (ES™) 337(MH").

Example 19




Prepared by a nethod anal ogous to that described in Exanple 1 from

(R -N-(1- 25 azabicyclo[2.2.2]oct-3-yl)(5-bronofuran-2-carboxam de) and
benzo[ b] f uran- 2-boroni ¢ acid, using

t et r aki s(tWPINE#E#L phosphi ne) pal | adi un( 0),;and sodi um car bon B/ FHVABE xt ur e
of tetrahydrofuran, ethanol and water.’ the conpound was purified by
reverse phase HPLC on a Waters Bondapak(r) C18 columm using a %{adi ent of
acetonitrile anBrepar¢ddnqueethes anploepysiioihvadescribediaiferapple hgoa) (fent(l-
Evaporation of the product:.containing,fr i O Ve . S
trifluor oa‘?:zggﬁﬁ' @O@m'r]%tff‘ty H@Q}t)riomogu%orzrﬁgﬁ’%%&g@g%%?ﬁ géﬁ%eggorggﬁciaal;d’ MB ( ES+)
337( M) .y dexarphigs@PhHeRY iphbspAmArabidiy@l0fadd sodium carbonate in a mixture of 1.2-

2.2l oct-3-vl)(5-(4-pyri dyF) f uran- 2- car boxam de) WO 01/ 60821 PCT/ SE01/ 00329
- 43 Pr epar dithethpxyethasteriod vatral Bepoipsnnognd was PedsdhypevrriePesaiphe o & r om

(R - N (1- bi gycl o 2 =3-vl) (o ~2-.Gahbexamde) and

pyri di me- 4%@%%&438%}?@3,%‘8 %Pgi‘f%&%%‘é%%a%d%?‘? 5?%%%%91‘%#@?8% ﬁg%e% %adi um( 0)
and sodi umgRbRABAIEcidusahddxélr BhedfroducRcotthifig fox edsheere tenctvapdrated  The

conpound was purified by reverse phase HPLC on a 5 Waters Bondapalﬁé\/r) C18
col umn usi angl the st dissolyed mdwetbaol dixcess dndrogen dalodseiidion (I VP (5ddcet i ¢
acid as the, el uent aoduct - | N fal I Asuner echiignmevapor at ed
and the re%tp%fbjéva%fl%dfglq\g/% eis(rgl}h?r%){lﬁ%ﬁ%?}%p%@%iéggéﬁgﬂ ro’genn chICori dte sol ution
(1M in di egifydroctabh@ Jaliwsheatttbadngpodnd es sohivtd o assurevapodidalVESd(ESAS t er

dryi ng under vacuum the di hydrochloride salt of the title conpound was

obt ai N a29%(MBDour | ess solid; MS (ES+) 10 298 (MH+). Exanple 20

(R -N-(1- gbl;lc l.o[ 2. 2. 2] oct - 3-vl ) (5-(2-thienvl)furan-2-carboxam de)

Pr epar ed M@od anal ogous to that described in Exanple 1 from (R -N(1
azabi cycl off8-)22]-8¢ibiSscyd[ .05 dut-ony §(8¥(2nhign\d HodaoRar whe hmérded

2-t hi opheneboronic acid, 15 using tetrakis(triph | phosphi n | adi unm( 0)
and sodi um car byapared pna megodianplogeys tothyt P%VW@P%WPP@& ﬁaﬂd@’zﬁ “wat er .
The conpoupg u bified, Bs. Bl RS 8 2-gidphbRtsarBensapak(r)
Cl18 col um&(égﬁéﬁg“’@"gﬂg%‘f}gX?ééo‘?’%}a@g‘?g‘hr{@ﬁ’ﬁé and9 0.1 ‘yg(ﬁ’ueoug

trifl ugr oagsid @traldé(diphenylprosphine)phlladivia(id mad saiuro tarbbeatp modwmetiue @it ai ni ng
fractions gave the trijfluorpacetate salt of the tit|e conpound

col our | essteg@dgpiuns, gk} a@b‘é%‘ﬁﬂ-ﬁ‘? C?’@p%ﬁﬁsé’uﬂgleékﬁwgpﬁ?ﬁmm[ 2

2] oct - 3-v1) (s e A0 27 AR K AT HRYile RuePRK aduddws a met hod
anal ogous %gﬁgég?%a?g@g%@%%@gnﬁlaérl from(R)- l\ll-e( f ’ Qu )

azabi cycl ofi2ldrodactacaglthd Gudm dfohuraana 2f thaphsiardcdediniag dractions gave the

3- net hoxyphenyl boroni ¢ . +
yptriflugroacetate salt of the title compound as a colourless solid; MS (ES™) 303(MHY).

20  Example 21

Prepared by a method analogous to that described in Example 1 from (R)-N-(1-
azabicyclo[2.2.2]oct-3-y1)(5-bromofuran-2-carboxamide) and 3-methoxyphenylboronic
acid, using tetrakis(triphenylphosphine)palladium (0) and sodium carbonate in a mixture of

25  tetrahydrofuran, ethanol and water. The compound was purified by reverse phase HPLC
on a Waters Bondapak® C;5 column using a gradient of acetonitrile and 0.1% aqueous
trifluoroacetic acid as the eluent. Evaporation of the product-containing fractions gave the
trifluoroacetate salt of the title compound as a colourless solid; MS (ES™) 327 (MH").

Example 22
30  (R)-N-(1-Azabicvclo[2.2.2]oct-3-v1)(5-(2-methoxvphenyl)furan-2-carboxamide)

acid, using tetrakis(triphenylphosphine)palladium(0) and sodium carbonate in a mixture of



acid, using tetrakis(triphenyl phosphi ne)palladium (0) and sodi um carbonat e
in a mxture of 25 tetrahydrofuran, ethanol and water. The conpound was
purified by reverse phase HPLC on a Waters Bondapak(r) C18 colu ng a
gradi ent ofVQOUIBAl trile and 0. 1% aqueous, trifluoroacetic J&T@an/oﬁ%

el uent. Evaporation of the product-contai #i ng fractions gave the
trifluoroacetate salt of the title conpound as a colourless solid; M5 (ES-)
327 (MH+) . teBnrbydpdfarapetBonol Ryd Nael-Thg gpnpguridof 3 purified by reverse phase HPLC on

2 -3-yl th 2- hod
anarogoss 1bVd: TMTNBE VB AR E SRRy LT o mne

azabi cycl of %f&o%ﬂa@&k a3idyds) ik SelQEQNEY dpbRNioR oL @E Peodani-emtaiming fractions gave the

2- met hoxyph boronic acid, using

tetrakis(tr iré%@ﬁwfﬁﬁéﬁihpﬂé? SES Fampww@@)% agapudedisolid:AMP BBR A3 7iINHR)-ni xt ur e
of WO 0§{60E21 QCEBSE01/00329 -44 tetrahydrofuran, ethanol and water. The
conpoun ed by reverse phase HPLC on a Witers Bondapak(r) C18
col um usi ng)av-gr-aditeaiciddd.2 20&t onyIi(5idh-gluanphéhyl Faraglentsoxamidef) | uor oacet i c
acid as the eluent. Evaporation of the product-containing fractions gave

the trifluoroacenired By megodianalogpysite thap desstibef AExampl biiPmd &4 Ns@h d; MB
ES+) 327
(RN (1. AT ELB7 BT SR PP A PP SEha Y IPBIETa oot ey

Prepar ed byusanorﬁeltrmmrqmahydglms@hihe)phm&hurd@s and fxelilim narbs@aplmea hifrenf (R) - N- (1
azabi cycl o[ 22. 2] oct - 3-yl ) ( 5- br onof ur an- 2- car boxam d# and

4- f | uor Bhhewryerdpiae, ea&ml anchvgatﬁ@ The comreundeyas pHEHSE P& RBISs AHILdPn( 0)
and sodi um nd wat er.
The corrpounaglW\ff‘/{?legp%Er(rla\cl1 #) Ied dg%/&%l%gru %& %%gsdgéng g{%{%@{o(ﬂ tHre%dtcgfrd/g%%or? Spak( r)
C18 col um wifluogacetigraadi 8 nfe Oberadetapoiation thapcbdﬁotl@dn&amuagﬂacnons gave the

trifluoroacetic acid as the eluent. Evaporation of J tal ni ng
fractions g‘ﬁ‘@éoﬁ(’ﬁ%ﬁmt? salt pfi e HHe ePRPRING 35 A CRloutigrs S?ll“{;lr@s Z%ﬁg:é ﬁéM

col ourl ess gol 1. W5 (ES+) 315 (M-I+). Exanple 24 15
(R -N(1- [2 22l oct-3-yl) (5-(2- naphthyl)furan 2- car boxam de)
Pr epar eid by(RaNa@t Aoabiankl DAl t-Boyl I(hré2-nadsion ifmed-2-cartioxampded 1 from

R)-N-(1- azabicycl o[ 22. 2] oct - 3- (5-b f 2- boxam d
(2 )naph'g hal enebor%?ﬂaéédal@i ﬂ;nethﬁguaﬂé%%tsﬁ%ﬁ]%é %Sg{l%ﬂﬁ%gﬁgpﬁfnﬂ@%ﬁq @di um( 0)

and cesium ganﬁ t BoXYIELhaRe, g The
conpound \/vaa{s:zgté)1 ri d2 gci%r@/(ér%éﬁgﬁ{gé? ﬁalgl?%kggﬁha 20 V\lgh?gr S%ég%dgg’ggﬁ?r) C18

col um usi nging tgradi(eipheroflprasphioe)iptliddien@n dndcetBimacuboas mtarmlfmmopf)haetl c
acid as the _eluent. Evaporation of the roduct cont ai ni n ns gave
The il bretoesae o par T recaTrioel ghpouie Be et Pt FELC R o e

(ESH) 3/ (\MSHS)S'Bondapak® C,g column using a gradient of acetonitrile and 0.1% aqueous

trifluoroacetic acid as the eluent. Evaporation of the product-containing fractions gave the

trifluoroacetate salt of the title compound as a colourless solid; MS (ES™) 347 (MH").

Example 25
(R)-N-(1-Azabicyclo[2.2.2]oct-3-yD(5-(3-methvlphenyhfuran-2-carboxamide)

25 Prepared by a method analogous to that described in Example 1 from (R)-N-(1-
azabicyclo[2.2.2]oct-3-yl)(5-bromofuran-2-carboxamide) and 3-methylphenylboronic acid,
using tetrakis(triphenylphosphine)palladium(0) and cesium carbonate in a mixture of 1,2-
dimethoxyethane and water. The compound was purified by reverse phase HPLC on a
Waters Bondapak® Cs column using a gradient of acetonitrile and 0.1% aqueous

30 trifluoroacetic acid as the eluent. Evaporation of the product-containing fractions gave the

trifluoroacetate salt of the title compound as a colourless solid; MS (ES™) 311 (MH).

Example 26



Exanpl e 25

(R) - N-(1-Azabi cvcl o 22. 2] oct - 3-yl') (5- (3- net hvl phenyl ) f ur an- 2- car boxam de)
25 Prepared bé‘ﬁ a nmet hod anal ogous to that described in Exanple 1 f 10

(R -N-(1- AAAWH of 2. 2. 2] oct - 3-yl ) (5- bronof ur an- 2- car boxgﬁpa@f‘"é@g

3-met hyl phenyl boroni ¢ acid, using tet rART s(triphenyl phosphi ne) pal | adi un{ 0)
and cesium carbonate in a mxture of 1,2- dinethoxyethane and water. The

conpound Mﬂiﬂz&dﬂ)&ﬁé’eﬂm&ﬁﬁéumfmamﬂ -carbopamisdes Bondapak(r) C18
colum using a gradi E\%ﬁg{lﬂﬁco%?% %H{lg%ﬁg%s éLc{m L&oqﬁﬁ racdt)w_ oroacetic

acid as the el uefP® -con iohs gave

the trifl %%R?Sl%t;ﬂi.g o%ablyngi b;om)f&ﬂaﬁlzetammmglaﬁ&aur@m@m& es8, wolg d; MBS

(ES+) 311 (M+ WO 01/ 60821 PCT/ SE01/ 00329 -45

(P R) - N-(1- Amm@nnﬁl@gxlpmmho@bpa@aww@) L desivi 9&%1@-12%%@&@% #e)
repare a et anal ogous..to t hat descri

(RN (1 ety St SompRind TS HurbEE ol Vel BIRAS Heri 8L

3- f ur anbor gnii&s Behehpak®i g colli@h gk 3 (ekddidh e nydepiOsiphinde). palagastiusm (0) and

cesium carbonate in a m xture of 1,2 5 di met hoxyet hane and water. The

colrrpound waiflugrnaceticegidhgs theeleﬁ@eEmm@@ompﬁtbe@ﬁo ct- vmt@ﬁ@cé@ﬁa%maaam thec1g

col umm usi di en % IND oacetic
. %og%a%ategg%BP he"%% r}_clia% a%% u teéls é’oﬂ?”ﬁ@‘{ﬁs )78 l7 (Mj-g .

acid as th oration o contail ning frac S gave
the trifl poampeet7ate salt of the title corrpound as a colourless solid; M
(ESt+) 287 ZIVFI—T; E'xarrpl e 27 10 ,

(R)tN-(()lf (R) = 0 , A[ROXANBICL ar hoxami de) A

m xture o az d
(146 ey % ot () Rk fvz@w&L -ggapi%yahﬁ%z@ggz%% BloRiBRidE 3tk ARy am de)

tris(diben bln(;ggn@&ﬁeﬁ Bﬁl@)sdinﬁﬁlbﬂuaﬁu (OIT(S @I)L) (rﬂs&im@)zyl1dldnt:zliﬁetdﬂib)d|iﬂadiad1dm((()59
ng), and tri(o-tolyl)phosphine (44 ny - di net hoxyet hane (2 nL) was

stirred undérmgelithiym Gllf‘\l&éﬁe &g %ﬁ’(%f%%%}?éﬁ’@“?@f‘ BHINYHe 15 sol ution
was filt er&%eﬁl%qgamgo(ﬁlﬁﬁ%s Red 9%9%}ﬂ;xmelpyﬁﬂnfogapat%gﬂeké fobh Ofhe
Ica gel Solrd

t hrough a phase extraction cartridge using amoni at ed
net hanpd  / sabdlodnvedsdtlfredianitevagssatas. Theeosipoent wasapnmfteki@ly fhyaticevbroseh phase
HPLC on a Waters Bondapak(r) Cl8 columm using a gra |ent of acetonitrile

and 0. 1% aah@ogfésqquwhaﬁ%%@e%@q gargicige Usiag pREIE| cthang) APPBh of t he

duct
Conpound. it it tAEh. HIPuERKE LBk bhysg HILOBE %??4‘&5%“52‘&‘(®?&§| e 28" 2
(R) - N- (1- Azadring Yisih@h Zradliedf of dceRmytti)e(dmd (0219 iy )if flroasnc@ticavi b oxthertdent.

Evaporation of the product-containing fractions gave the trifluoroacetate salt of the title

20  compound as a colourless solid (59 mg); MS (ES™) 287 (MH").

Example 28

Prepared by a method analogous to that described in Example 29 from (R)-N-(1-
azabicyclo[2.2.2]oct-3-yl)(5-bromofuran-2-carboxamide) and 2-(tri-n-

25  butylstannyl)pyridine. The compound was purified by filtration through a silica gel solid
phase extraction cartridge using ammoniated methanol/chloroform mixtures as the eluent,
and then by reverse phase HPLC on a Waters Bondapak® C;g column using a gradient of
acetonitrile and 0.1% aqueous trifluoroacetic acid as the eluent. The product-containing
fractions were then evaporated and the residue dissolved in methanol. Excess hydrogen

30 chloride solution (1M in diethyl ether) was added and the solution was evaporated. After
drying under vacuum, the dihydrochloride salt of the title compound was obtained as a

light yellow solid; MS (ES") 298 (MH").



Prepared by a nethod anal ogous to that described in Exanple 29 from

(R -N-(1- azabicyclo[2.2.2]oct-3-yl)(5-bronofuran-2-carboxan de) and
2-(tri-n 25 but Istannyl)pyrl di ne. The conpound was purifige % ratlon
t hrough a ¥4 @é solid phase extraction cartridge usi n‘éélg

met hanol / chl or of orm m xtures as the el uéfit, and then by reverse phase HPLC
on a Waters Bondapak(r) C18 columm using a gradient of acetonitrile and
0.1% aqueoExaleef29uoroaceti c acid as the eluent. The product-containing

fractions 'gue dLs§oIved HQ met hanol .

Excess hyd ‘ i VT Ot et Ty S mas added and
the solution mﬁreﬁéﬁ@@@?%trl?e@hodAjnhﬁ)FfouSQBYﬁéﬂﬁeééﬂg&I i@ | B8 (R)-N-(1-

di hydrochloride salt of the title conpound was obtained as a |ight yellow

solid; M5 {£EBeyclpPa2. @]vm;—yb(ﬁz—jn@mmmﬂe@m@mmBm pyrigige-ERerppicacnd

R) - N- (1- Azabi cycl.o] 2.2 d t hi d
(R L Aol vl ok 2y PLRSH e bR LU RHE i LI gRRE ey Ry Bpxarm 0o
(R -N-(1- Rzabidcyetel éhghot h@CHadr. Yiht compsaiml R paalfiem By Qeveﬁé bRxaHEle) oand
pyridine-4-boronic acid, 5 using tetrakis(triphenyl &]a sphi ne) pal | adi un{ 0)

and sodi un YéatdreBandapak®4& pFolumn asiog a zraehcrr&ﬁ%neeﬁnurl ndd} Hamglcoshd wat er .
The conpou ng]éxf)ﬁjéc H:&c{;]:]a dzisqm glgen%v’ﬁl-é tpr%é) C?(SZ entzljllr:ﬂ‘ g fgara_ul_g/t?s \yg{’: %e?l e@g&%%k( r)

C18 col um' e an o aqueous

trifl uor oagrithé redfdué daSolvEEinghdiRdHol. Elbessmwl@g@rt ciieideadonitivg (IMaadicoms wer e

t hen evaporated and the residue dissolved in nethanol. Excess hydrogen

chl orilde swhan WenaddeNiand theisetunipn “@@e‘éftﬂ@éﬂ“)d Rasrysiadisgiondemn methesplit i on was
evaporate e staII satl on t

ai nydr ochi Srrae SRV I LA 2R SR ARG e cofpEhlds p EUDBHIRRANS o,
314 (M) . (Bsxpapd @189. (R - N-(1- Azabi cyclo[2 2.21oct-3-yl)(5-(3-pvrid

) thi ophene 2-car boxam de) 15 Prepared by a nethod anal ogous to that

descri bed W@Ie 1 from(R) N-(1-
: _)_, r

pyri di ne-
and sodi um car uaepdred byla fethiodtadsleg@fs to tiak desapbedihExampleet frangR)-abd- wat er .

The conpound was Igurl fied b reverse phase HPLC on a Waters Bondapak(r)
C18 col unmzasiFygo g BHOC Sofrome e RkERS-2 {carbanymige 1 IR - bryonic acid,

trifluoro S were
t hen evapgdr;sa 2t gtrf%é(g_‘p%%e} IEI‘? ?ﬂ&lﬂ %ilil J}F\s(@cfggﬁgé%g %%%h%ggggggﬁéyﬁpogen
chlori de sedrabyideufufah Mthanotlaret yter. Tat benpoundsvagdstieabydravhse phdsattRUEC was

evapor at ed Recrﬁst allisation from net hanol /
Waters Bondapak® C;3 column using a gradient of acetonitrile and 0.1% aqueous

20 trifluoroacetic acid as the eluent. The product-containing fractions were then evaporated
and the residue dissolved in methanol. Excess hydrogen chloride solution (1M in diethyl
ether) was added and the solution was evaporated. Recrystallisation from methanol /
diethyl ether gave the dihydrechloride salt of the title compound as a colourless solid; MS
(ES") 314 (MH").

25 Example 31
(R)-N-(1-Azabicvclo[2.2.2]oct-3-y1)(5-(2-pyridyDthiophene-2-carboxamide)

Prepared by a method analogous to that described in Example 27 from (R)-N-(1-
azabicyclo[2.2.2]oct-3-yl)(5-bromothiophene-2-carboxamide) and 2-(tri-n-
butylstannyl)pyridine. The compound was purified by filtration through a silica gel solid

30  phase extraction cartridge using ammoniated methanol / chloroform mixtures as the eluent,
and then by reverse phase HPLC on a Waters Bondapak® C,g column using a gradient of
acetonitrile and 0.1% aqueous trifluoroacetic acid as the eluent. The product-containing

fractions were then evaporated and the residue dissolved in methanol. Excess hydrogen



di et hyl ether gave the di hydrochloride salt of the title conpound as a
colourless solid; Ms (ES+) 314 (MH#). 25 Exanple 31

(R -N-(1-Azabi cycl o[ 2. 2. 2l oct-3-yl ) (5-(2-pyridyl)thi ophene-2-carboxam de)
Prepared by “Hé‘lgﬂod anal ogous to that d%scri bed in Exanpl e PEFSEPLIP2

(R -N (1 azabicycl o[ 2. 2. 2] oct - 3-yl ) ( 5- bf'oiot hi ophene- 2- car boxam de) and
2-(tri-n- butylstannyl)pyri dine. The conpound was purified by filtration
t hrough a shloridasgetiosdM th digdypiibes e wex addad pidiesalutipn tge e vapordedanmoni at ed

met hanol / chl orof orm m xt ures the el uent, and then by reverse . phase

TPLC on a Weeere anpR ey Re s e Ee ] e bRl P ELBT R e o

and 0. 1% aqgg,@g@dtgsiafﬂglgpygwgdlﬁ;mg' sas3 uheqehuent . The product-containi ng

fractions were then evaporated and the residue dissolved in nethanol.

Excess hyddixaapled2 01/ 60821 PCT/ SEOL/ 00329 -47 chloride solution (1Min

di et hyl _et s .added jand th ol Ut i on -

Recrystglli of "a>-"~;~a M et AT e s

SE>a(‘|t Ff 5295“ IPE:pafe@MiRQUAEth 86 arthiddodBto 318l deutibealin Hiarile CESOM @D4v-(IMH) .
anpl e , . . :

(R) - N- (1- Azadhiogtol DR 2] t-2hybk4-begothiopbgme-Jocarbenamidiap RdHE22- car boxani de)

Prepared b nmet hod anal ggo 0. t.hat i [ | e

(RN (1- DRSEDeneranS: et amh Rl AFREd bp ek ATy had 8 -

2- (tri-n- bHiylestranioplchmydde @indeammbidaeo meeiandl/ohdsofouni hixededns thd ¢lterat i on
through a silica gel soli d phase extraction cartri dge using anmoni at ed

met handP/ clahdhen by fisviersrhipse phé Vépgs Rondamak@ers cAWANGs ey grdign hase
HPLC on a Wt er.s.,Bon ' [ { anjtri le
and 0. 1% aduegug e P FRAH Sk b AR MTe ok A0uR A TR bbb SEERBAL 1 i g
fracti ons vgtgordshefe @vapedpatee anidhé hgiduedisshleeddinssohanet Hxoesyeily imper .

Excess hydrogen chloride solution (1Min diethyl ether) was added and the

sol uti on waBloadapduianddM inrdiehy! eyl was dfdae And/hE solsIon Was &Y Y HsT i de

salt of the title n i ~ i i.d, M5
(ES+) 314 ?Eﬁﬁ% PHdeﬁﬁgﬁe%Wﬂ?@h%(ﬁf?ﬁ%‘gﬁﬁ ‘@?%ﬁ%F%@géuﬁgﬁsfbgf@%d(ag-a( 4-pyrid
1 thi ophenggR-edowashdiMe ) EFHSpaedhy a nmet hod anal ogous to that described
in Exanple 1 from (R)-N-(1-

azabi cycl ofExamplexdd - 3. y| ) (4- br onot hi ophene- 2- car boxani de) and

pyr i di ne-4; BogoNG B¢l Ho2.22 L@t gval it AyhBesHAENe) pal | adi un( 0)
and sodi u ydrofuran, ethanol and water.
The conpound waBrephied by @dndiyod eareses phtaseletdPlb€d onExample 1 from (R)-N-(1-

20  using tetrakis(triphenylphosphine)palladium(0) and sodium carbonate in a mixture of
tetrahydrofuran, ethanol and water. The compound was purified by reverse phase HPL.C on
a Waters Bondapak® C,g column using a gradient of acetonitrile and 0.1% aqueous
trifluoroacetic acid as the eluent. The product-containing fractions were then evaporated
and the residue dissolved in methanol. Excess hydrogen chloride solution (1M in diethyl

25  ether) was added and the solution was evaporated. After drying under vacuum, the
dihydrochloride salt of the title compound was obtained as a colourless solid; MS (ES™)
314 (MHM).
Example 34

30 Prepared by a method analogous to that described in Example 1 from (R)-N-(1-
azabicyclo[2.2.2]oct-3-y1)(4-bromothiophene-2-carboxamide) and pyridine-3-boronic acid,
using tetrakis(triphenylphosphine)palladium (0) and sodium carbonate in a mixture of

tetrahydrofuran, ethanol and water. The compound was purified by reverse phase HPLC on



a Waters Bondapak(r) C18 colum using a gradient of acetonitrile and 0.1%
aqueous trifluoroacetic acid as the eluent. The product-contai ni ng
fractions were then evaporated and the residue dissolved in nethanol .
Excess hyd"6y¥M%H ori de solution (IMin,diethyl 25 ether) H&¥ SEQ 032N d
the solution was evaporated. After drying under vacuum the

g:)lh?/gr OK/EI ?ar | gl)eerssaln%la%;@é Efg)ctoll%rghsgl?:ea %I‘&Qlent\l\%sacgtgrtllg‘lllg?lgd 8% Waaqcu(e):l)l?sur less

(R)-N-(1- Qg@ﬁu&xg’cle% ﬁaé 28 gffgcetlue%t sth) Gf g‘bd(lgt - el ni Y %rl@t@n@%@ﬁe@e&?ﬁ&%am de)

30 Prepar y a net anal ogous t o6 that described in Exa from
(R -N-(1- anameoymﬁmr[cﬂsﬁlvzﬁmmeﬂ}ayd) Eﬂeebshbrmwm@b]m@deSQluow blrMandldtéa)/ and
pyri di ne- 3- boroni c ac using tetrakis(tri | phas I ium (0)
and sodi umeHsp) b%??aﬁda ‘%?Pdathﬁf‘%ltl QEWHT VP FQH%&%%P%‘H ’E’)Eﬁo ‘l)’?g[% ‘ﬁz wat er .
The CO”BOU%t%ﬂ%tlﬁyézﬁ\fe'tﬁgdllﬁydrrogl’ﬂ%ﬁ@eesaﬂhﬁ% diRLGPBuUNCL DL 808 solid; MS
PCT/ SE01/ 0032 a Wat er5 Bondapak(r) C18 colum using a gradi ent of
acetoni tri [(BSakd40MHh.aqueous trifluoroacetic acid as the eluent. The

pr oduct -coni ai ni ng fractions were then evaporated and the residue

di ssol ved i ol . Excess hydrogen chloride solution (1M in diethyl

ether) was AdRed QndiLassobdi 971 RS QAR AhRH)phBeATM LA -LdrBaahfde)f rom
met hanol / 5 diethyl ether gave the dihydrochloride salt of the title

conpound as a C(Btazwreldé:s/sa methpd andi@gous Bkt dBdatibeiubxammyla tpgtan 8%-N-(1-

R - N (1- Az N- | henvl ) f 2-carb
ronmt 14 BRI B B IS AR oo A b ik AT hea T Exampie 11
from (R)- Na&éevll&l %@h%@%dﬂﬁ@a’a@h@ﬁsI&akisbtﬁﬁhelamﬂaipmmpﬁm@@m@mm de) and

3-(N- acetylam no enyl boronic acid, usin
tetrakis(t lsocphrerwﬂmh@is phi meY e ofdel- dme(ﬂ!})xquhe andavaien ¢he punpauadiwes a

t f o1, t hoxyet h The Fied.b
ever se phalTSERCRU b bt S Eat i Py e B cral nAge  GsaF e o

acet oni tri Lg@ni10anl0. paURRESusFiTThdrURAa68H ke thaGlu@nATht Peodab t@tainiipe
product-contai ning 15 fractions were then evaporated and the residue

di ssol ¥&d ufnactms Iveenothen Bxaposaicchyndrtheyensidue Hise Yein gwsithaniob rEXGQSMhD’ﬁTOG?Tét hyl

th t f
et hanol 1 <BPBRRYTGEHAM By R SrERPOIRHEY s BEREE bR “Compound
as a yell 0‘He§t9!;thﬂlxsatMﬁ ﬁ(ﬁﬁfﬁetlﬁi’iél /(dVé‘ﬂi"rj)l eteX vl tBe Bdrdéhloride salt of the title

(R -N-(1-Azabicvcl o[ 2. 2. 2] oct-3-y S £3 ni. t rophenyl ) furan- 2- car boxam de)
compound as a yellow solid; MS (E 35

Example 36
20  (R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-nitrophenyl)furan-2-carboxamide)

using tetrakis(triphenylphosphine)palladium(0) and sodium carbonate in a mixture of
ethylene glycol dimethyl ether and water. The compound was purified by reverse phase

25 HPLC on a Waters Bondapak® C,s column using a gradient of acetonitrile and 0.1%
aqueous trifluoroacetic acid as the eluent. The product-containing fractions were then
evaporated and the residue dissolved in methanol. Excess hydrogen chloride solution (1M
in diethyl ether) was added and the solution was evaporated. Recrystallisation from
methanol / diethyl ether gave the hydrochloride salt of the title compound as a yellow solid;

30  MS (ESY) 342 (MH").

Example 37
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y])(5-(3-trifluoromethylphenyl)furan-2-carboxamide)




Prepared by a nethod anal ogous to that described in Exanple 1 from

(R -N-(1- azabicyclo[2.2.2]oct-3-yl)(5-bronofuran-2-carboxam de) and

3-ni trophen I boronl c acid, wusing tetrakis(triphenyl phosphi | adi um( 0)
and sodi u Bdte in a mixture of et,pyl ene glycol di netﬁg%/gg(ilﬁ@gigand
wat er. The corrpound was purified by reverse phase 25 HPLC on a Wat er s
Bondapak(r) C18 col umm using a gradient of acetonitrile and 10]/\9 aqueous

trifluoroaceti cPEergday apprhed %@Wﬁousﬁﬁéhgéldﬁﬂﬂé?d EonteEns hEomy 5& dis were
then evap 4l , ol . Excess hydrogen
chloride SQ a% ? ["‘i(‘leo'E!% ?jetg o%rﬁﬁ %Xh&%ﬁéﬁ(}?ﬂnd the solution was

evapor at edtnflﬁ@ﬁdryéihﬂbherﬁ/worm zﬁmmmsmgmettmahphenyilpétohgﬂmeepdikadlugd(\))amtihe

hydrochl ori de salt of the title cong)ound as a yell ow s,ﬂ]l M5 (ES+)
342 (MH+) . squay lgﬁﬁpr@oga;te in a mixture of 1,2-dimethoxyethane and water. The compound was

R) - N (4- 2-carb
i de) O B BT B RO Db Bd g O L e o
t hat descr adeeshitrite dnde0rploaqiedus anfiyoR)achliq doid as the eluent. The product-containing

? f ?]? : nglo E%Szﬂ%]ﬁ)pwg#thﬁ%lﬁ%ﬁ(ﬂg@?% ft#elrfg?lﬂbe ((ijlsso?ve)ééilrgri m%q‘?anglngxge_ss hydrogen

tetrakis(t El*lﬁg&n%lllﬁfbﬂs(@ﬂ 3%)&1%11%%@} UrHsQliaédshd ﬁ@%lurmrﬁaﬁswaﬁérﬁtea NAferM Xt Ur e

of 1,2-di oxyet hane and wat’er he conpound was 5 purified by reverse
phase HPLCdgingaundat escsuiBothe zhpdxb@hmm@l@ltm thermleusimpgued yraditaned afa

acet oni tr| I e and 0. 10 g%\éiﬂtéluoroacetl c acid as the eluent. The
pr oductQ coff %‘l‘rFﬁS%"hdﬁ 6 )t hen evaporated and the residue
di ssol ved Q. hgnol . Excess hydrogen chloride solution (1M in diethyl

et her) was ] d the sol ution was evapor at ed After dryi ng under
vacuum t h&R)INdr-ochbioydlglé.2 8 g AP hiiedi ned as a 10
colourless solid; M 365

(R) - N- (1- Azabi CE/r@P%fF%gZa W@gw %%Of@tgF%BE%%WMWFU} TR RN Yoxani de)
Prepared by, g U8bROH) REEL.9GeNSohRlRL Rk hhRRIandB-EamphenyIbdrémEucid,
(R -N(1- azzaallgyaytglog ]g) 2. g]ggét 03 yr 5- brormfurgn 2- carﬂlr)agxar% de) and

3- chl orsophesing ﬂatralosﬂtm:pk@oqu;}hospﬁmgma}ighum@) and sodium carbonate in a mixture of 1,2-

tetrakis(tr, hos ne | I adi u um car n m xture
of 1,2- di W@‘EHW%%LB rfg‘gé'Yﬁﬁg \R@E e“romané&)é/S 'Z‘)Tfieéidv/arsev%ﬂ br|’a %@%53 T 2aver se
phase HPL Gaafkr@B o ?@E@ Cﬁ?éﬁ@rﬂﬁllﬁ&ﬁ% a Glfii 0 bBRoastHhng 0grady esdus of
acetonitrile and 0. 1% aqueous trifluoroacetic acid as the eluent. The

product - cotrmtthpmacrgldacaﬂcztﬂtmeum@hqmwceverpj@mmeﬂ?mawvﬁéhqﬂeeé’iiléﬂieted
di ssolved in n chI t hyl 20
et her) was® rﬁidge E?S’%h‘a disﬁ(gxgdg'lnd{“?q% gc%SSh orro§€n 8‘%8%# go?lﬂl &3%1%919% 4 Y

vacuumg t h&her) was added and the solution was evaporated. After drying under vacuum, the

hydrochloride salt of the title compound was obtained as a colourless solid; MS (ES™) 331
(MH™).

Example 39
(R)-N-(1-Azabicvclo[2.2.2]oct-3-y1)(5-(3-(N-acetylamino)phenyl)thiophene-2-

25  carboxamide)
Prepared by a method analogous to that described in Example 1 from (R )-N-(1-

azabicyclo[2.2.2]oct-3-yl)(5-bromothiophene-2-carboxamide) and 3-(N-
acetylamino)phenylboronic acid, using tetrakis(triphenylphosphine)palladium (0) and
sodium carbonate in a mixture of 1,2-dimethoxyethane and water. The compound was
30  purified by reverse phase HPLC on a Waters Bondapak® C;g column using a gradient of
acetonitrile and 0.1% aqueous trifluoroacetic acid as the eluent. Evaporation of the
product-containing fractions gave the trifluoroacetate salt of the title compound as a

colourless solid; MS (ES™) 370 (MH").



hydrochl oride salt of the title conpound was obtained as a col ourl ess
solid; M5 (ES+) 331 (Mt). Exanple 39 (R)-N-(1-Azabicyclo[2
2.2]oct-3-yl)(5-(3-(Nacetylanino)phenvl)thiophene-2- 25 caf

Pr epar ed b%’od’lﬁﬂﬁzﬂod anal ogous to that ?)SCI‘I bed in Exanpl e @T’Wm&‘%
(R -N-(1- azabicyclo[2.2.2]oct-3-yl)(5-bronot hi ophene- 2- car boxani de) and
3-(N- acetyl am no) phenyl boroni ¢ acid, using

t et r aki s(tEmtgAﬁ)hosphl ne) paI | adi um (0) and sodi um carbonate in a

m xt ure of nmet.h S : ! rified by
reverse phase E ‘ T %égﬁwgﬁadl ent of
acetonitrile angregarksrobgqu@am ztrfald‘gbuwoameiemba@ndammmeﬁemxemw(1-
Evaporati on of the product-containing fractions gave the trifl ugroacet ate

salt of théZ@blc)rCéO[éérﬁd@ﬁﬁdylé@ biomethjaphiencadsarbgxangde)ppd Seiorophepy | PRAGRIC
?% 6([2:_3(2 PCT /. SUE{%I%,{ tﬁ%@‘?ﬁ@”@@ﬂ?‘%@alﬁ% lﬂl ((Qragg Odlmin carbonate in a mixture of

t hi ophene- 2%&&1@%&%&6’@)& aan&ar’Hﬂ cbmpaumtetvhﬂ)phrfmalbggmssetghaiekﬁtm@es<ar| bed
in Exanple 1 from (R)-

Azabi cycl of¥aters Bpo ks® 1y %@ulﬁﬁ@ﬁaﬁgﬁ@%@ﬁ@f acetoni i (kp agprpus

3-fl uoroph | bor S aTeksral ium
(0) and sogqﬁ]%rocagg%mo%gfasqﬁé ngeﬁr% >Il<:"? g‘? #rla&ltﬁé ﬁl{??ﬁ&e? E%%@et%a%geg%gﬁjmé?ﬂr
The conpounHlveasicatteishic eflthbyitle ev@psenduiaselddieG sohidaMS\ESBr3s 1 Byfitiapak(r)
C18 colum_using a gradient of acetonitrile and 0.1% aqueous

triflubt oaEsampledli d as the el uent. Evaporation of the product-containing
fractions gave d. NEanity é_l&b‘é%&&cﬁ{%l%%%ﬁétﬂo%héﬁ@)t&béﬂeﬁe-@ms@ﬂuﬁj a

col ourl ess™sorid;” Vb (EST) 331 (VH¥). 10 EXanple 4T

(R) - N- (1- Azabi C}ynebm’gaa b? a&han}m:&amganﬁﬁo(t&tmiestdmbx@mﬂénmple 1 from (R)-N-(1-

1) t hi ophene- 2- car boxam de Prepared b met hod al to tha
d)escrl Eed iiz@bgglﬁ{ﬂ 2lpcw3 )dH{S(-ﬂ)ogN_tl'(lg_phe%e% carboxamide) an me oxyphenyf

azabi cycl O%&O% 2 QChsirs ik d)j?ﬁ H?hgés(ﬂﬂﬂ%fb%ﬂgdiﬁﬁﬁb%ﬁé%cg@ﬂx c@®@nate in a

3- et hoxyp eny oroni c acl
tetrakis(t ﬁm;phemﬁll;ﬁqmsmmomge)mmelaad ivme(rU)' hearinodd was panficoiintrevirse phas®d

m xture of 1.2-di netho The co f db
reverse phléps?g qnp Y asEs X% '\FQP@?@% Xl\'lf‘:fﬂ B RYipS 2 agleg"gi)tﬂar?‘ﬁtoﬂgfﬂr‘?pu“ % adi e%t of
acetonitri écﬁle?lmH@lugméhce%glégﬁ% the d1fidrd O RP6RLbE PGk 9r<ﬁi§cﬁ$!ﬁta%1ﬁe Factions

Evaporation o e product-containing fractions gave the tri fTuoroacet ate
salt of thgawithd eifluiormpoasatd sasofahe Gtleo oompeundsis laicdlouNBss(sEBk)MS 4BS ) (KBH) .
(MH").

20  Example 42

Prepared by a method analogous to that described in Example 1 from (R)-N-(1-
azabicyclo[2.2.2]oct-3-yl)(5-bromothiophene-2-carboxamide) and 3-ethoxyphenylboronic
acid, using tetrakis(triphenylphosphine)palladium (0) and sodium carbonate in a mixture of

25  tetrahydrofuran, ethanol, and water. The compound was purified by reverse phase HPLC
on a Waters Bondapak® C,5 column using a gradient of acetonitrile and 0.1% aqueous
trifluoroacetic acid as the eluent. Evaporation of the product-containing fractions gave the
trifluoroacetate salt of the title compound as a colourless solid; MS (ES™) 357 (MH").

Example 43
30  (R)-N-(1-Azabicvclo[2.2.21oct-3-yD)(5-(3.5-dimethylisoxazol-4-yl)furan-2-carboxamide)

Prepared by a method analogous to that described in Example 1 from (R)-N-(1-
azabicyclo[2.2.2]oct-3-y])(5-bromofuran-2-carboxamide) and 3,5 dimethylisoxazolyl-4-

boronic acid, using tetrakis(triphenylphosphine)palladium(0) and sodium carbonate in a



20 Exanple 42 (R -N-(1-Azabicyclo[2

2. 2] oct-3-yl)(5-(3-ethoxvphenyl)thi ophene- 2- car boxam de) Prepared by a
nmet hod anal ogous to that described in Exanple 1 from (R)- %

azabi cycl o['80 916988kt - 3-y1 ) ( 5- br onpt hi ophene- 2- car boxani de) &fd/SE01/00329

3- et hoxyphenyl boronic acid, using tet r akl- s(triphenyl phosphi ne) pal | adi um
(0) and sodium carbonate in a m xture of 25 tetrahydrofuran, ethanol, and
vat er. The manpeuhtl2warscipoxyetiapd amywri@v dihs ophane VHPIgrifigh by rapgese phase

Bondapak(r) col ym adi of acet oni tr queous
trifluor oad@tgir(goﬁéi atﬁ?ﬁ%gg@%@g(;kg CORERBH: al%ﬁ(?%r}t ﬁce?o {}ge ¢ dl((:/oﬁt ai ni ng
fractions gpu&khenudbidlivaci@acataliens %E pﬂfdu&t%niah{uh@frmmﬂ@waﬁb @ién a

colourless solid; MS (ES+) 357 (MH). Exanple 43 30 (R -N-(1-Azabicyclo[2
21 oct - 3-yl )e(v5pc(r&65anti ﬁnetrd:sydluesbs&ab'eﬂlmmyﬂh?ﬁ%r@wﬁ@ fdéf%@&é@ﬂd% SOIW@déK’bd by
a met hod anal ogo that des bed in Exa 1.1

azabi cycl o['2 dis! 3” %?Ia)j?%ie%&dh%?ﬁ?%oﬁ & %Or%ed RS ys‘aﬁ agl-rgtgfom

di met hyl i SQ’K&KQ‘JOY} difithy PQh&Yabe 8ol drddBloRBe salt of the title Compound as a colourless
tetraki s(tri phenyl phoSphi ne E)al | adi um(0) and sodi um carbonate in a WO

01/ 60821 P@Yl@&@i/(ﬁ&@ﬁ%(h’%f m xture of 1,2-di met hoxyethane and water. The
conpound uri fied by reverse phase HPLC on a Waters Bondapak(r) C18
col um usy\%‘—g&%?—ééi ent of acetonitrile and 0.1% aqueous trifluoroacetic
aci d as t hgrehugnizabidhelopr. 0dyet-3 6oN-ad fidhfeth yiR61dz6Nn$-yWefiepHehen- evapor at ed
and the residue dissolved i n nethanol. Excess hydrogen chloride sol ution
(1M 5 ilA digélblgyLi_i;iEher) vvas added and the sol ution was evapor at ed.

Recrystal lisati [ _di et sTe _I ride

cal 1 of the it PERASEBUN S0 Bty SR Bos LR B L SUELEFRIE

Exanpl e 44 azabicyclo[2.2.2]oct-3-y1)(5-bromothiophene-2-carboxamide) and 3,5-dimethylisoxazolyl-

(R -N-(1-Azabi cycl o[ 2. 2. 21oct - 3-yl ) (5- (3, 5-di met hyl i soxazol - 4-vl )t hi ophene-
2. 10 car bdxeamiie pcibr i eHalssy pheBY RersphinaIPaksiD (Q and spd la@sféfki%éfa R4
Example 1 fr.o )+ N- h

azabi cycl o[nilxgl] éz% L ct d&% etm)iygthgfl%% fltgrpgg%goﬁp%ugfj boxam de? b%tﬁed’ eIse phase

3, 5- di et hHRISDXiRZ Wattrs Bénbapak®i C; s acluthn usmlgra@radmnt of acetonitrile and 0.1%
tetrakis(triphenyl hOSphI ne) al | adi um % and sodi um cfar bonat e i F a

m xture of aguepugj @‘éﬁdl%tt RS PrPRECICOREBURA THASTPUFTH Y by
reverse pha (r HIBhHSEOS & @di ent
of acet oni tr%i? oégt%ﬁdhgh%& S?ddlg\glesgélzet %qﬂﬁﬂg}éog:xggﬁ%ygﬁgd as the el :Jen(t The
product - cont ajethyNethér) ack hades! ane tiee doheion vew apgioadted Mmysttahsammﬂrdue

di ssolved in nethanol. Excess hydrogen chloride solution éi} r] et hyl
ether) was mdiragl AHethyshes gpve 1hs RYQERShlay dpttal g Ut REX P‘d:LFS? rom

20  solid; MS (ES™) 332 (MH").

Examgle 45

Prepared by a method analogous to that described in Example 1 from (R)-N-(1-
azabicyclo[2.2.2]oct-3-yl)(5-bromothiophene-2-carboxamide) and 3-aminophenylboronic
25  acid hydrochloride, using tetrakis(triphenylphosphine)palladium (0) and sodium carbonate
in a mixture of 1,2-dimethoxyethane and water. The compound was purified by reverse
phase HPLC on a Waters Bondapak® C,5 column using a gradient of acetonitrile and 0.1%
aqueous trifluoroacetic acid as the eluent. The product-containing fractions were then
evaporated and the residue dissolved in methanol. Excess hydrogen chloride solution (1M
30 in diethyl ether) was added and the solution was evaporated. Recrystallisation from
methanol / diethyl ether gave the dihydrochloride salt of the title compound as a colourless

solid; MS (ES™) 328 (MH").



met hanol / diethyl ether gave the hydrochloride salt of the title conpound

?SR) aNf:?Ilox;I Ess I20[sol id;, M5 (ESt+) 332 (MH). Exanple 45
a|000222]oct3y|)(5(3amnohen| t hi oph oxam d

e) Prepar ¥ @‘Hﬂf’% #1net hod anal ogous to that desgrl bgd)l n Egaﬁgﬁgﬁg%%%

(R -N- (1 azabicycl o[ 2. 2. 2] oct - 3-yl ) (5- bPéhot hi ophene- 2- car boxani de) and

3-am nophenyl boronic 25 acid hydrochl oride, using

t et raki s(t Expiptedghosphi ne) pal | adl um (0) and sodi um carbonate in a

m xture of 1,2-di h ) A puri fied by

reverse pHeSEHPELE Bereat: : e 3 gradient of

acetonitrile anﬁrega&é’(oo %%ﬁ’d«!ﬁaﬁafdo%h%ﬁ%%@c‘nﬁedﬁm ﬁgﬂé Nerofd wem-¢1-The

product -containing fractions were then evaporated and the residue

di ssol ved hzabivgtlhBENDPlocEXyHES bh)}ﬂ@hﬁa)gywncﬁkcmrhoei@mg@ and piridinavd-Boronis agidet hyl|

th dded h
et hanol 1 TGRS PSR BV YRRy B BRT oF T n Sar B T gD 2
compound aging iRk YR wzﬁé-‘r' Tﬁle cdpduf®tas padidd\byeveribikbé 8@8Zlon a

PCT/ SEO1/ 00329 - 52- Exanpl e
(R) - N ( 1- Aiéioirs Bohds{pak® szuitlmauyllng(a&ﬂ(@erwf mmn)ttlm @}dﬂbh%-agu%)&ﬁboxam de)

Prepared b net hod a t escribe

(RN (1- lshorpgaiaes 5 80 Qi ol posed R br e e s SR P anfle an

pyr i di ne- 33R0hO Alsfdudelisdolved msmagaﬂo@tm@lssss(yafdg@rhetmzesh@mﬁmmnr(@}»mldlcaﬂlylum (0) :
and sodi um carbonate in a m xture of 1,2- di nethoxyethane and water. The
colrrpouth weiber i ﬁq(i;@d apg tfreespétrt@e wag?)m@%myatallm@@rfgoremmk/( r) C18
col um usi adi en rile-.an % | etic
aci d as  niee| She SRl AR Naikou i B P et h AL oty BOL0S2: o
and the re@girglﬂqmgql ved in rret hanol Excess hydrogen chloride sol ution
(IMin diethyl 10 ether) was added and the sol ution was evapor at ed.
Recryst al Iﬁmﬂilﬁ_f rom net hanol / diethyl ether gave the dihydrochloride
SEf(llaJ;rpIO]; Zgﬁ?)b\lf—t(f—gng %?o%eg.ﬁoct% \919(5%1! h%%(%h%ﬁ)\l/l fq}an—l\@carg(géﬁgidé%lél (VH) .

(R - N-(sl- Azabi cyrepb@ by a 2d@edd arapledihio (Hat abdceibepiemempial &om2Rgdr boxam de)
15 Prepared by a nethod anal ogous to that described in Exanple 1 from (R)-1

az agl cy(r:]I o{lZZbIZYQPBc?t 218cig}-yiwine @ﬁh@fé?fd@mﬁe(ﬁ“@cﬁe“ﬁ@@ﬂ(%y@ﬂ}r%@ﬁ‘ﬁe‘ﬁ?I )furoic
aci t he Qun B &i:}:;d I
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(MHH) . methanol/chloroform mixtures as the eluent; MS (ES™) 331, 333 (MH ).

Example 48
20  (R)-N-(1-Azabicyclo[2.2.2]oct-3-yD)(5-(3-pyridy])thiazole-3-carboxamide)

A mixture of (R)-N-1-azabicyclo[2.2.2]oct-3-ylamine dihydrochloride (294 mg), 2-
(3-pyridyl)thiazole-4-carboxylic acid (304 mg), 1-hydroxybenzotriazole hydrate (199 mg),
O-benzotriazol-1-yl-N,N,N',N'-tetramethyluronium tetrafluoroborate (473 g), and N,N-
diisopropylethylamine (1.0 mL) in N,N-dimethylformamide (10 mL) was stirred at room

25  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 by reverse phase HPLC on a Waters Bondapak® C;g column using a
gradient of acetonitrile and 0.1% aqueous trifluoroacetic acid as the eluent. The
hydrochloride salt was prepared by evaporation of the product-containing fractions,

30  dissolution of the residue in methanol, addition of excess hydrogen chloride solution (1M
in diethyl ether) and evaporation. Recrystallisation from methanol / diethyl ether gave the
dihydrochloride salt of the title compound as a colourless solid (428 mg); MS (ESH 315
(MH").



Exanple 48 20 (R)-N-(1-Azabicyclo[2

2.2]oct-3-yl)(5-(3-pyridyl)thiazol e-3-carboxam de) A m xture of

(R) -N-1-azabicyclo[ 2.2 2] oct-3-ylam ne di hydrochl oride (294 ny), 2-
(3-pyridyl woornaske- 4- car boxylic acid (304 ng), 1-hydroxybe®eatSE0H3RE
hydrate (199 ng), O benzotriazol-1-yl-N3N, N, N -tetramethyl uronium
tetrafl uoroborate (473 g), and N, N diisopropylethylamne (1.0 nmL) in

N, N-di met hylhgipiesd de (10 nl) was stirred at room 25 tenperature overnight.
The sol uti on was evaporated, and the residue was partitioned between
aqueous sodRlM(hydabieydel2ahloetl-wh Gt @rpyridyhdiazolent-tathoxaamdavapor at ed and

the residue wa uri fi by revers e C on ters. ak(r) C18
col um using a B‘alilrgﬁ)f %fﬁ 'a{éaé?t?)lﬂcﬁ?['relggﬁgﬁgf}lg?Té%eaaghd\égﬁcgﬁ%qa%??%ﬁ&gggéti c
acid as theqgl&@MthiadNe4RuMoREI RFd @83 $ad)! 1-WaGoRyRRAT e oRYh yRYAPOSBthHN Of

t he product-containing fractions, 30 dissolution of the residue in

met hanof , gHdelinzptozdfl-Ex¥esX " Myidransihy lotonmm wera8eorgbrats (3719Mvng). andiVeY-hy |

et her) and .evaporatiaqgn.. R stalljisation from ne al, /. di et hyl ether
gave the  drigarsERORas Y Fhdm Magu a0 Ay et kabe ool o
(428 ny); MmdeRBi: o¥dMight. M sol MWEnOds@A8rbka B bh SR Q8829 as pdhdiodedanpl e 49
(R)-N-(1-Azabicyclo[2.2.21oct-3-yl)(5- (14- yridvl)thiazol e-3-carboxam de) A
m xt ure of b¢tRpeNaquegesaividiye hyfroxide ajdettorgiayma ke eolai mydscvaPYatedand 186 nm) ,
2- (4-pyridyl)thiazol.e-4-carboxylic i (2 - X .riazol e
ycr a6 ( 15kt S BT B E BT A TRPor Lo o R ERE Bk

t et r af joior glagfeat 6f 4c3t62itAB)and 3NG, Mol trigiapfoagaticeicliydsaie ¢1@ert Or2 nL) in

NN- di et hyl f or mam de glo m.) was stirred at room tenperature overnight.
The sol ut i byfAroghioredeasebi s @eepaed By eneparaiiindif hapredysarcenteingigdectipet ween
aqueous sodi hydr.oxi de. .and for T | - and
fhe resi dus MRS FEePE5 Sl Ruon PR BhrSy AR BK IR A P 1
col um usi figdiech HC:tleprpghdesviap&rhti G Rleorybtallishitonafichn Chelmaljuiabigl etlier hweoheacet i ¢
acid as the eluent. The hydrochloride salt was prepared by evaporation of
t he productihtérelipridhgpliof ke ftleeompognd ot ﬁﬂlPW}FSEF01td&é2$ ag)idve <E§ )rfdP hanol ,
addi ti o{]Mﬁxcess hydr ogen chl oride solution (1M in diethyl ether) and
evapor at i on. R)écryst allisation fromnethanol / diethyl ether gave the

di hydr ochl Bkaripless®l t of the title conpound as a colourless solid (428 ny);
MBS (ES+) 315 15 (IHH). E>g)a7rrplte 50 , ,

(R) - N- ( 1- AZGBRY-E\rQZHPOYCI0I 21269 QGl3

) thi Ophengafrgdxamidei

Formaldehyde (37% solution in water, 0.18 mL) was added to a solution of (R)-N-

20 (l-azabicyclo[2.2.2]oct-3-y1)(5-(3-aminophenyl)-thiophene-2-carboxamide) (92 mg) in 1%
acetic acid in methanol (5 mL). After 30 minutes at room temperature, sodium
cyanoborohydride (35 mg) was added, and the reaction mixture was stirred at room
temperature for 1h. The solution was evaporated and the residue was purified by reverse
phase HPLC on a Waters Bondapak® C,3 column using a gradient of acetonitrile and 0.1%

25  aqueous trifluoroacetic acid as the eluent. 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.
Recrystallisation from methanol / diethyl ether gave the dihydrochloride salt of the title
compound as a colourless solid (54 mg); MS (ES™) 356 (MH").

30 Example 51
(R)-N-(1-Azabicvclo[2.2.2]oct-3-v1)(5-(8-quinolinythiophene-2-carboxamide)

Prepared by a method analogous to that described in Example 1 from (R)-N-(1-aza-



car boxam de) Fornmal dehyde (37% solution in water, 0.18 nL) was added to a
solution of (R -N 20

(1-azabicycl o[ 2. 2. 2] oct - 3-yl ) (5- (3- am nophenyl ) -t hi ophene- 2- ] de)
(92 ng) inwﬁ)&lf%{%?éti c acid in nethanol (5 nmL). After 30 m nﬁ‘?@ég‘%’%ﬁ?om
tenperature, sodi um cyanoborohydri de (3554ﬁg) was added, and the reaction

m xture was stirred at room tenperature for |h. The solution was

evapor at ed taris(tipheresprouphinapal fpdiuin {(Bdsodinn eareernsite inphraigair¢PLICVER and Wat er s
Bondapak(r) C18 _columm usjing a gradient of_ ac Ltri and, 0. 1% aqueous
trifluoroac®i’c @Sicamﬁg”ridh%%&”ﬁ‘gﬁ?:gy Wgrsﬁﬂﬂ?‘%m %%I\Kg it %\?Bgap ?’(ég%d? ed by
evapor at i oRoRfmd fgnd4 Gduichr SFBEBAIREIEand 0294 4RBSus tHi1860hdétit @Ridak tHehguenesi due
in methanol, addition of excess hydrogen chloride solution (1Min diethyl
et her) and Tedpdroatioode salReeryepaadd yseaperation ofrtheretodbgisionjairdnetragiionst her
?gzen.;)h g S/Igt]%%r@ﬁgg lgg{glle?e' al.i1t1 g%[@b@ﬁﬁ#dé&(%ﬁof e%ge%?gygr%g%sch?or%%l S%Furtilog§ﬁ450| id
(R) - N- (1- AZ2BiceM8 EBES aR b Rpbradio | RdchystaBisatibmabinmméthanphediethst @pétxathede)

Prepared by a méthod anal ogous to that described in Exan]'glp 1 from
(R) - N- ( 1- azéhydpiobiazidesait of B ode canpoundsis Brcolpptlpis 6P AES LS ABBOMM de) and
8- qui nol i neboroni ¢,acid, WO 01/60821 PCT/ SEQ1/ 00329 -54 tetrakis(trip
henyl phosp%%ﬁg}gg%rﬁ' adium (0), sodiumcarbonate in a m xture of DME, and

wat er. The (¢ORRPLNYEb RS oRUY.21béEH y DS - (3EURIIS BrhtpAsiee - HPkGo Afinide WAL €1 S
Bondapak(r) CI8 columm using a gradient of acetonitrile and 0. 1% aqueous
trifludPoaceti c Papactddy amethed em?ngous Thidatrdeseriher ivExaeple 4 ffonpas-Nst kp%red by

evapor ati on. of roduct .z cont ai.ni fyr ' ' Ny . he

Feel due | nberier Rebaa b SRTh S Aot aiiee BnfhRRA kBl Raddd

di et hyl et hgih) i@ndiseypRaRahosihindieghysinal0) asdiddann tabonaeinandurk ofi et hyl
et her gave the dihydrochloride salt of the title conpound as a col ourl ess
solid; M5 (qESkydreyar pthayol angk\glﬁa‘g{ d&hgoompound was purified by reverse phase HPLC
(S)-N-(1-Azabigycl af 2.2, t-3r 5- (3= RYLI v i A m de
10 Prepar ed iy Aenat mea RIS gl g S e b RO EE TR BT 1O

(S) - N (4- azadudrbsyat afi@ a2th2kheht 3hy hydrbeisidendah ivap ipespared-by av bt aivnde thand
pyri di ne-3-boronic acid, wusing tetrakis(triphenylphosphine)palladium (0)
and sodi umPEsiiplorRRLaNing racAng; dipselugion of gierraiger Bmgthanol stHERB P! &i8SSwat er |

The conpou I §i : r off M?ﬁl'ﬁ%g%ﬂ}((r)
C18 col unnﬂ %rlgggn %Héﬂrl%ds?)glrtl{a Xé{ﬁ‘éﬁg{%g}?? tg @?ﬁélwgh%pg%‘% 'aqueoﬁs 115

trifl uor oagetisgobptdiethalstiidngad the dihydoklohde sacdflthe iittecsmpdundasa polepdessd by
evaporation of the Sgr oduct -contai ning fractions, dissolution of the

resi due i nsod: MREES) AMHIMHGh of excess

20 Example 53
(S)-N-(1-Azabicvyclo[2.2.2]oct-3-v1)(5-(4-pvridyD)thiophene-2-carboxamide)

Prepared by a method analogous to that described in Example 1 from (S)-N-(1-
azabicyclo[2.2.2]oct-3—yl)(5—bromothiophene—Z-carboxamide) and pyridine-4-boronic acid,
using tetrakis(triphenylphosphine)palladium (0) and sodium carbonate in a mixture of 1,2-
25  dimethoxyethane and water. The compound was purified by reverse phase HPLC on a
Waters Bondapak® C,g column using a gradient of acetonitrile and 0.1% aqueous
trifluoroacetic acid as the eluent. The 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. Recrystallisation from
30  methanol / diethyl ether gave the dihydrochloride salt of the title compound as a colourless
solid; MS (ES™) 314 (MH").
Example 54



hydrogen chl oride solution (1Min diethyl ether) and evaporation.
Recrystallisation from nethanol / diethyl ether gave the dihydrochloride
salt of the title conmpound as a colourless solid; M5 (ES+) 314 (NMH+ 20
Exanpl e 53WO 01/60821 PCT/SE01/00329

(S)- N-(1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) (5- (#7pyri dyl ) t hi ophene- 2- car boxani de)
Prepared by a nethod anal ogous to that descrlbed in Exanple 1 fron1(S) N (1
azabi cycl o[ 2:2(Phashie 31¢[P P(Feod3on bbby ide

pyri di ne- 4- boronic aC|d us etraki 1 i phen hosph 0
and sodi um car bBFFREE DK 240G %Q%W%%BFST %P@Fﬁélﬁﬁ¥§gThgﬁégaﬁﬁ%aggg}( 4he
conpound W@?abfb‘%fotd 61y 318y B%&ﬂ%ﬁ&n%%r%aﬁnd@%ﬁd 3 (Bepdapak(r) C18

colum using a dlent of ‘acetonitrile and 0.1% aqueous trifluoroacetic
acid as t hbut@lsumny JpyThiéneh i mrtn;b@mdd@s samﬁed/\lasﬂqsh@bmn@dogmpfe«/ﬁp@@%ﬁ PN of

the product-cont |n| ns, dissolution_of t i n_met hanol
addi ti on ofMEXE B%Pi@ STORITE THUTE GF E]PF‘BnT’EﬁW$ ‘?thﬁ Wé’f REP;4nd
evapor at i OBy e %Fa)ﬁ%ﬁ aF He%ﬁédt@ﬂc&rﬁéﬂmngqraﬁﬁéﬂa&@ioldtldﬁlcf?tt}ﬁbyﬂesﬁﬁ@ﬁlrm&ﬁé&@)lt he
dlhydrochlorld salt of the title conpound as a colourless solid; M (ESt)

314 (NH- | +)ddi mamfmxeessnym@gmﬂa@@@lsomn $Ed1n 06:3R9 ethepmnd evaporation.

(S)-N-(1- abl 2.2.2 th|o hene- oxam de
Pr epar ed Q@egy hniﬁﬁ?%ﬁﬁﬁgaﬂéf %gtfﬁég\@t%% 8ﬂ%?%3%§?q %ﬁ% :
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2-(tri-n- butyl stannyl)pyridine. The conpound was purified by flash

chr omat®gr Epmpkoss20% 3. 5N 5 ammoni at ed net hanol / chlorof orm mi xture as
el uent. The, hy goratlpn of the

pr oduct - cof Fer g€ n net hanol ,

addi tion of eXCP&ﬁaﬂe&gf/agﬁéﬂh&fﬂn@rdod@s t%thd!Tdeﬂbéd-M E)(hnqjleel i @)herr) and
evaporation. Recrystallisation from nmethanol / dletgﬁ et her gave the

g|1 Zy?h‘ﬁ ;n @:raibtsteclgba 3 2poet-3H0(% bltomthlephﬁpm;%r@r%a@wt%a pheég@omnq #id. VB (ESH)
2.
1 ~)(5_ phen§$?ﬁ%@%ﬁgﬁﬁmgoéﬁ%ﬁgk; 1%%??%‘ %Hé%g%lPﬁéamgﬁgpogous to that

descri ped fefra L@, é{hﬁd’(ﬂ) Bhd S)ireN' Tﬂe compound was purified by reverse phase HPLC
azabi cycl o[ 2. Z. 2] oct - é(S br onot hi ophene- 2- car boxam de) and

pheny! bor o @VéawreiBon@l@@k Ki 18 Colemprieg| apadi i ioh ageseiiridgls éﬁ)aqamwsodi um

carbonate | xture of 1 t
conpound uﬁﬁ?f Fzﬁmﬁﬁt?%égégéép asgghgi@@pnﬁhﬁﬁagﬁgggg %%é%}pﬁ C18
col um usi pFludrdat&ste 8t oNthe @Betompburd £ aadtbublekX¥oHaUISYES™ )313 (MH").

Example 56
20  (R)-N-(1-Azabicyclo[2.2.2]oct-3-vD)(5-phenvithiophene-3-carboxamide)

Prepared by a method analogous to that described in Example 1 from (R)-N-(1-Aza-
bicyclo[2.2.2]oct-3-yl)(5-bromothiophene-3-carboxamide) and phenylboronic acid. using
tetrakis(triphenylphosphine)palladium(0), and sodium carbonate in a mixture of
tetrahydrofuran, ethanol and water. The compound was purified by reverse phase HPLC

25  ona Waters Bondapak® C;3 column using a gradient of acetonitrile and 0.1% aqueous
trifluoroacetic acid as the eluent. Evaporation of the product-containing fractions gave the
trifluoroacetate salt of the title compound as a colourless solid; MS (ES™) 313 (MH).

Example 57
(R)-N-(1-Azabicvyclo[2.2.2]oct-3-vI)(4-phenylthiophene-2-carboxamide)

30 Prepared by a method analogous to that described in Example 1 from (R)-N-(1-Aza-
bicyclo[2.2.2]oct-3-yl)(4-bromothiophene-2-carboxamide) and phenylboronic acid. using
tetrakis(triphenylphosphine)palladium (0) and sodium carbonate in a mixture of

tetrahydrofuran, ethanol, and water. The compound was purified by reverse phase HPLC



trifluoroacetic acid as the eluent. Evaporation of the product-containing
fractions gave the trifluoroacetate salt of the title conpound as a
colourless solid; Ms (EST) 313 (M+). Exanple 56 20

(R) - N- ( 1- AWRIERL o[ 2. 2. 2] oct - 3- vl ) ( 5- phenvl t hi ophene- 3- car BOVERI1H4320
Prepared by a nethod anal ogous to that dbscri bed in Exanple 1 from

(R -N-(1-Aza- bicyclo[2.2.2]oct-3-yl)(5-bronot hi ophene- 3-carboxam de) and
phenyl bor onh @ Véated Bandapai® € gtcohkinsystirg adredightpt osppbningd pad 0.4 agoé@ls, and
sodi um carbonate in a mxture of _ tetrahydrofuran, ethanol and water. The
compound. WASBEREF et by P S TEhaEoree s8¢ 51° BEVREAPY “BOREDAR 1Y C1
colum usi gﬂ)dﬂct%ﬂ%ﬁﬂg 1941 AE & @8I ukibh bEHARGi Rre G RAUBON Sddilib b eEQacet i ¢
acid as the eluent. Evaporation of the product-containing fractions gave
the trifl bpdrogmethidralesalutionf 1 Mhe dicthtyl ethery apbenagorasion. Rashstallisegen goini d; M5
(ESt) 313 . Exampl e 57 . . .

(R N (1 A it 5 Brngitchisrige sylhotihe v comepReas  sobuIss et al 30
Pr epar ed bmﬂﬁ)gpgbgﬁﬁgnalogous to that described in Exanple 1 from

(R -N-(1-Aza- bicyclo[2.2.2]oct-3-yl)(4-bronot hi ophene- 2-car boxam de) and
phenyl bor obkamplei§8 using tetrakis(triphenyl phosphine)palladi um (0) and
sodi um carbgnate jin.a mxture Q s r ahyd pf.ran et | .. and water. The
compound Wi U Y revBt s HRas e RIS S P08 2P BEG/ 00329 - 56
on a \Waters Bongapakd by a%&h&pédamgowowat@egﬁegd RiEx@fpl@c eloaniyN-lie and

0. 1% aqueous triftluoroacetic acid as the eluent. The hydrochloride salt
was pr Epar ezbisycle(Zahdlogt-3-oh(bronteshiophenerd ciarbws amiich i3 -£y aneph e oronic

di ssolution.of the residue in_nethanol, .addition of excess . hydroge

Chrort de oaigeebE e o bR Rb g BR0L B8 sl SR WEREHER oL, o
from5 et hylra@cRb@l®, 88Xl bhe wakdr Prdhéigoded sak gumedttnerebérgé ghaCOAPDUNd as a
colourless solid; Ms (ES-) 313 (MH). anpl e 58

(R) - N- ( 1- AcmbWajers BoadapaRPdes calugin)usBig(@Rradieni op Aeangiliy i psph fredpeqiar boxami d

e) Prepared by a nethod analo s to that. described jn le 1 f

(R-N (1 16 uSthuReeelrS BOSPERT T (RydcaRbiBRRT Rk O fekd X BB o anc
3- cyanpphepybfQ!coniaming@GhdionsldidkOluti6h bedkt sdstduk P giRHapbIO @it fiegleatesadi un( 0)
and sodium carbonate in a m xture of tetrahydrofuran, ethanol and water.

The conpouldireges chlaride iselgtipy (INdredigiy htthere andrpvaporgion RegeystadlispaemnEprak (r )

C18 col um_usin . gradjent_ of it 9
trifluoroalé fi%(gé?lmgjygg{ht%ﬁéavgltﬁ%&fafrg%%ndﬁgglrt ggﬁfglgl%é?éﬁggﬁﬁ%sc%orugﬁgr ed by

evapor at i ogplidf MSWESIP33® @@ot - cont ai ni ng fractions, dissolution of the
residue in nmethanol, addition of excess
Example 59

20  (R)-N-(1-Azabicvclol2.2.21oct-3-yD(5-(3-(N-methylamino)phenvl)thiophene-2-

carboxamide)

Sodium methoxide (14 mL, 0.5M solution in methanol) was added to the solution

of (R)-N-(1-azabicyclo[2.2.2]oct-3-y1)(5-(3-aminophenyl)thiophene-2-carboxamide) (550
mg) in methanol (5 mL), then paraformaldehyde (117 mg) was added. The mixture was
25  heated under reflux for 1h. After cooling the reaction mixture to room temperature,
sodium borohydride (175 mg) was added, and the solution was then heated under reflux for
2h. Aqueous potassium hydroxide (1M, 1.4 mL) was added. Heating under reflux was
resumed for 2h and the reaction mixture was then left at room temperature for 16h. The
solvent was evaporated and the residue was purified by reverse phase HPLC on a Waters
30 Bondapak® C;g column using a gradient of acetonitrile and 0.1% aqueous trifluoroacetic
acid as the eluent. 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. Recrystallisation from methanol /



hydrogen chloride solution (1Min diethyl ether) and evaporation.

Recrystal lisation from nethanol / diethyl ether gave the hydrochloride
SE?(LIETDFL ggvevgb)llkloseZlconpound as a colourless solid; M (ES+)P§9§E(§1%I6§+2)9.

(R) - N- (1- Azabi cycl o 2. 2. 2] oct - 3-yI ) (5- (37T N- net hyl ani no) phenvl ) t hi ophene- 2-
car boxam de) Sodi um net hoxide (14 nL, 0.5M solution in nmethanol) was added
to the sol gtetlon ethgs gqvmthq@ibg_drg_%w@es)ﬁ@]t@f thegitle compound as a colourless solid

2] oct - 3-yl - (3-and i ophene- 2- car boxam de) (550 ny) in nethanol
(5 nm), th %ﬁpéﬁ%am{%ozg%@)emblﬂ ng) was added. The m xture was 25
heat ed und@xamplid 6 for | h. After cooling the reaction mxture to room
tenperature, sodi um borohydride (175 ng) was added, and the sol ution was

t hen heat e iMdbAzabicyele[%ploctahyDRdddyidroxyphieny Dihigrhrnet2watbgsamide) 1.4 ni)
was added. Heati ungder resyu f0 i:ﬂ:m - ty on
m xt uresawas thegglgréef{)gz\{(lr %%ﬁé?%l}r%@(?r'@togtrééwgr&l E&Q egn);slg v }ﬁet%vx“/as

evapor at edcabekdntide r (©60 eHge, 488saquesisfHyaebbymicaer(ge nihase gdPlaCadetic aciat er s
30 Bondapak]g) C18 col utm usi ng% a gradient of acetonitrile and 0.1% aqueous

trifluoroaténk) war added Afige hedting ypderTefdinipd Ho iV T iRausars SOdREN pr epar ed by

evaporatio = W)l i i | it §

oo duo i nCHiHAT ARGk A ALG Rk IdaBE1 A (P30, B BB B 1w
di et hyl et has gxteaeckdeviapehiabtorm. anBelty qositandd esxattte weta driadrethmagiesiumAO
01/60821 PCT/ SE01/00329 -57 diethyl ether gave the dihydrochloride salt of
the tite suifgounterddraiuangsyprosdiogeresigue pispuriind byiesp ekromatogsanhyiy) |
Exanpl e 60, .. ) : ~ :

(R - N ( 1- ATEES 20eTOF 32 Ao Pl STy o (S Ry Ty phemv s PRcosRencs B boxam
i de) 5 Toobthimed was purified by reverse phase HPLC on a Waters Bondapak® C,3 column using a

(R -N-(1-azabi c%(%l o[ 2.2.2]oct-3-yl)(5- (,gl- met hoxyphenyl ) t hi ophene- 2

car boxani d&PAED0R asgPnitdigond §deb R AYHFEBPOATCICREIdRS (AE M- Hikd gl aci al
acetic aci . i r : h,

sat ur at ed gﬁdﬂé%qggﬁi%sgﬁ?rﬁg p@?ﬁ%%@%@%“@ﬁfﬁ%@%ﬁr%oxg:tglfrn}) né{cg&\}\sgr e added
to adj Ust diesqittichOhf tHdresidogimousthiray.edditivaof exdesalttdeczenichloridhkanodrofl and

t he conbi ned extracts re dried_over magnesi um 10 sul fate. After
filtrati onmafjh?}f“(él\ﬁg}fé)r ¢ APOTRLY BGEY%QJ%IS%W quf’éaneg*sﬁ_“%"]i ’é@‘ﬁﬁk&‘r‘?ﬂb‘fﬁﬁﬁ‘@g‘P%p hy
using 5% ZW&&@MMEH%FRJ&&R%&@B&@ ds a%ll&ﬁfegﬁoﬂh@%ﬁl%5'%s asstheg el uent.
The product” obtalned was purifiéd by reverse phase HPCC on a Vters
Bondapak(r{MED8 colum using a gradient of acetonitrile and 0.1% aqueous
trifl uorogﬁeti C aﬁi d as the eluent. The hydrochloride salt was prepared by
evapor at i oRX product - cont ai ni ng fractions,

20  (R)-N-(1-Azabicvclo[2.2.2]oct-3-yD)(5-(3-pyridylamino)thiophene-2-carboxamide)

The mixture of (R)-N-(1-azabicyclo[2.2.2]oct-3-yl)(5-bromothiophene-2-
carboxamide) (315 mg), 3-aminopyridine (188 mg), tris(dibenzylideneacetone)dipalladium
(0) (46 mg), racemic-2,2'—biskdiphenylphosphino)—1,1’—binaphthyl (62 mg), and sodium ¢-
butoxide (192 mg) in tetrahydrofuran (10 mL) was heated under reflux for 20h. The

25  mixture was filtered and the residue was purified by flash chromatography using 5%-20%
3.5M methanolic ammonia / chloroform mixtures as the eluent. The compound was
purified further by reverse phase HPLC on a Waters Bondapak® C;3 column using a
gradient of acetonitrile and 0.1% aqueous trifluoroacetic acid as the eluent. The
hydrochloride salt was prepared by evaporation of the product-containing fractions,

30  dissolution of the residue in methanol, addition of excess hydrogen chloride solution (1M
in diethyl ether) and evaporation. Recrystallisation from methanol / diethyl ether gave the
dihydrochloride salt of the title compound as a yellow solid (77 mg); MS (ES™) 329
(MH").



15 dissolution of the residue in nethanol, addition of excess hydrogen
chloride solution (1M in diethyl ether) and evaporation. Recrystallisation
from methanol / diethyl ether gave the hydrochloride salt of the title
conpound a¥O0I88durl ess solid (32 my); M (ES+) 329 (MH+) PCEREHM¥61 20
(R -N-(1-Azabicvcl o[ 2. 2. 210ct - 3-yl ) (5- (B’-Spyri dyl am no) t hi ophene- 2- car boxam
de) The m xture of (R)-N-(1-azabicyclo[2.2.2]oct-3-yl)(5-bronothi ophene-2-
car boxam d&xampléody), 3-am nopyridine (188 ng),
tris(dibenzyl|deneacet gne)dipal | adj.u 0) (46 .
racemi c- 2, 2B A REHY gy, = atet sodi um t -
but oxi de (192 nmlephidb§lamd el (R e¥-(ux for
20h. The 25 m xture waS filtered and the residue was purified by flash

chr onmat ogr apticyaloi hg 2E%s- 209 S-Brosmitimepeanc-¢acbaxamide) and 3-chlosapbeylberanigt ur es

as the eluent.. The cqnpound S uri fied further reverse.phase HPLC
2 vatorS BanESE FT e SRy eErhg Ly il bo Smic R BBRE P PRSI S. Tok
aqueous tr t&ﬂaHﬁr@ﬁ%ﬂ b®amf lafld d8iet MBhEtdigiund WA puliiell B CiMsarchegnasadriphyas

prepared by evaporation of the product-containing fractions, 30 dissolution
of the resisogagradiest haTot20%daM inethawsflicaxereena hyderofem mhtwes deheslugati on

(IM in diethyl ether) and evaporation. ..Recty 1] -Qn from nmet hanol /
di et hyl et W&lzﬁg\?émlﬁﬁ MpgY raocé’Lqu(Slr@fs é)hgaﬁs @%tiﬁ‘gs(w'e conpound as a

yel | ow sol gdafmple 6@); M5 (ES+) 329 (MH). WO 01/60821 PCT/ SEO1/ 00329 -58-
Exanpl e 62 - - Azabi cycl o[ 2. 2. 2] oct - 3-y1) (5- (3-chl or ophen

1t hi ophenelB:-NAt-AasbiaydielP.2. Peeiayldd-BydamerholmyDabenybdieniienes2t hat descri bed

i n Exanpl e 1!(1‘)rom!%:R)-l\l-(1-
azabi cycl o : - 3-yl ) (5- bronot hi ophene- 2- car boxam de) and

3- chl or ophenyl bargiRtge 5f @9INL(1-tifblRgclbEr.2 afbcs §4y N PlBehHibopREHNtHIePHea-Ladi um
(0) and sodium carbonate in a m xture of tetrahydrofuran, ethanol and

wat er . Thecarbeigoudel (A8 gpurerphadhe§9-5mhlaks Histdiberhdgesgstape)dipallagiva@r adi ent

of 5% 20% 3..5M et hanoli ¢ a i h.. 117 ~ t ot
give the t]Fredeibglnc- e aoRar P SBAREE PPt HF B3, REERE ol
63 10 (R) - bhtoAiddzs8a ByGh edtdhPdr3f@et 23-1l) ¢ s Kedte4mb@Trpial fonpd hpbeder 1) y

t hi ophene-2- carboxam de) A m xture of

(R) - N- ( 1- apiziopey dhe puxtan wes filtrred andshe msidhp oias pralisd i ass shemeatagraphy
carb oxam d@i 4 9 érgagiem ?f %—bggooi. %%tﬁﬁ%@d{pﬁnmonia / chloroform mixtures as the

tris(di benzy?“'l’ deneacet one) di pa
eluent. The mixture was then subjected to reverse phase HPLC on a Waters Bondapak®

C s column using a gradient of acetonitrile and 0.1% aqueous trifluoroacetic acid as the

20  eluent. 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. Recrystallisation from methanol / diethyl
ether gave the dihydrochloricie salt of the title compound as solid (400 mg); MS (ES™)
398(MH").

25  Example 64
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-(aminomethyhphenyl)thiophene-2-carboxamide)

To the solution of (R)-N-(1-azabicyclo[2.2.2]oct-3-y])(5-(3-cyanophenyl)thiophene-
2-carboxamide) (311 mg) in methanol and acetic acid (1:1, 10 mL) a catalytic amount of
10% Pd-C was added and the mixture was hydrogenated at 50 p.s.i. for 36 hr. The mixture
30  was filtered through a pad of celite. The residue was purified first by flash chromatography
using 5-20% 3.5M methanolic ammonia / chloroform mixtures as the eluent and then by
reverse phase HPLC on a Waters Bondapak® C;s column using a gradient of acetonitrile

and 0.1% aqueous trifluoroacetic acid as the eluent. The free base was prepared by



(132 ng), racemc-2, 2" -bis(di phenyl phosphino)-1,1'-binaphthyl (180 ng), and
sodiumt 15 butoxide (554 ng) in tetrahydrofuran (25 nL) was heated under
reflux for 20 hr under nitrogen. The m xture was filtered and the residue
was purifi &OBYSMash chromat ography using a gradient of 53368HBH

met hanol i ¢ amoni a / chl orof orm m xtures>4s the eluent. The m xture was

t hen subjected to reverse phase HPLC on a Waters Bondapak(r) Cl18 col um
usi ng a gr agisiéiottiof ofabepodudtrioheinarglr@:livss agiestagianrnfoldinreoReatpliovedity as

the 20 eluent. The hydrochl ori de sal S .pr Y poration of the
pr oduct - corft’APHAAY ©CrEETt eé&&‘%,coa’ipg%fG%%%Qgﬁﬁ%ﬂgém' i n met hanol ,
addi tion onggﬁRgﬂggshydrogen chloride solution (1Min diethyl ether) and

evapor at i o, crystallisation fromnethanol / diethyl ether gave the
di hydr ochl qRi)-de(isatibigytloihe.2idct e fthzpphe garpaxpmigey) ; VS ( ES+)

308( MH+).. 25 Exanpl e 64 (R),-N(1- Azabi cycl ] |

2. 2] oct 23-yl )(5% i%\‘h‘i%??é{*m ()][iﬂ%t?‘lf/)(cﬁl[gizg’[ﬁ%céﬁéy-lg-s O %%)r%h?inee)'z_ To the

sol ution of . (Rkabide] (2aR)GH plQEiRe 2L0ZhDFpheBoMl 3 Bref Fosy@nedbem2imphinaphene-
2- carboxamide) (311 ng) in nmethanol and acetic acid (1:1, 10 nl) a

catal ytic gmssitmofarboh@@s(PHmE) waes aidad dThemmixture wis simedkatias “hyeroyendeed at

50 p.s.i. for 36 ... The mxture 30 was filtered f celite.
The resi quélﬁ%ﬁfnp&{"i‘t?ﬁ % "*‘HdF‘iE‘“‘&'?_e F?%&HS{? errownzgteébrgri%%) *yég“ﬁ@.Oﬁ%g 20% 3. 5M
met hanol i ¢ @RyIERiH gt vapSriti &, afecqt i ¥hipiRFieasy tfiach elrb@blogandy Lklegs529% rever se
phase HPLC on a \iat ers Bondapak(r) C18 colum using a gradi ent of

acet onilor i 13eSMandhanoliommeneainu’s hqrofiorm amigicastap hepdyeat ard hae bR FRYSHE Phase free

base was pr ed WO 01/.60 PCT/ SE01/ 00329.. - i:f 1 | ®@Rg0f the
pr oduct - coﬁ%gr'aé Pﬁ@%?tgg#gﬁ?%@@f? {rugjéltlfsglr% al‘orz{? %erg%?g?e??rgﬁ’g?%q ?’é%ed by
evapor at i onygh@ud @VRudrbRetit idi@ 26 MERAIAC TO2 BedBise WS pfdparel b345asifibdion. of Eheanpl e

65 (R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)(5 _phenoxyt hi ophene-2-carboxam de) 5
To a sol ut imedust-cqrRyinie (nachgnrssingwsirafupn mnto tletafamy follogef Py eyt HHdhe- 2-

car boxam de 63. in hdi ne | (158 ng), copper iodide
(32 nmg) an(f)av‘%)%‘f’glgg%%pglér%@gﬂg’ w#%%gz\%g@zdded. The m xture was
stirredsat Hmfle 66r 65h under nitrogen. Water was added and the aqueous

| ayer was extracted with chloroform Follow ng evaporation, the residue
was purifi éf)-Ny(ldzebicyelotblatoshd b3 (Lrammgpbeny hiyram 2 gathoxamidEhnol i ¢ ammoni a
[/ chloroform m xt ures h I I on a
WAt er s Bondapak rr'cjpa%ﬁba yi%ﬁ%ﬁtﬁlﬁgﬁg?% 0“3?‘8?}%{1. eﬁ?}égfl ggg{ﬁi@ﬁi tri éR}Qﬁb‘@o' 1%
aqueous t riazhiefcaagetd)cetacylpl Sasombarel emboxahtide)fane 8- dnsisephwagibproaparcet] by

basification of the . . ) . :
using tetrakis(triphenylphosphine)palladium (0) and sodium carbonate in a mixture of

v X Drphen o

20  tetrahydrofuran, ethanol and water . The compound was purified by flash chromatography
using 5-20% 3.5M methanolic ammonia / chloroform mixtures as the eluent and then by
reverse phase HPLC on a Waters Bondapak® C;s column using a gradient of acetonitrile
and 0.1% aqueous trifluoroacetic acid as the eluent. The free base was prepared by
basification of the product-containing fractions and extraction into chloroform followed by

25  evaporation to gave the title compound; MS (ES™) 312 (MH").
Example 67

carboxamide)
To the solution of (R)-N-(1-azabicyclo[2.2.2]oct-3-yl)(5-(3-aminophenyl)furan-2-
30  carboxamide) (220 mg) in 1% acetic acid in ethanol (10 mL) formaldehyde (0.26 mL) was
added. After 45min, sodium cyanoborohydride (89 mg) was added. The mixture was
stirred for 4h. Water was added and the solution was basified to pH>10 by adding solid

sodium carbonate. The aqueous layer was extracted chloroform and the extracts were dried



product-contai ning fractions and extraction into chloroformfollowed by
evaporation to gave the title conpound (80 ng); M5 (ES+) 329 (M#+). 15
Exanpl e 66

(R) - N-(1- AZ00b9askb[ 2. 2. 210ct - 3- vl ) (5- ( 3- am nophenyl ) f ur an- 2CIAFIHAEA? de)
Prepared by a nmethod anal ogous to that d@scribed in Exanple 1 from (R)-N-(1
azabi cycl o[ 2. 2. 2] oct - 3-yl ) ( 5- br onof ur an- 2- car boxam de) and

3- am nophenykP@hak&nAkilfie, fisledand @tagaxlﬁ'tea( tThi RB@PYkiNe&HTe) pakkadi um (0)
and sodi um carbonate in a mxture of 20 tetrahydrofuran, ethanol and water.
The conpoursdirageatogyephiyfuseng Hy0%|3a3W nedthanatie agmaptay chlpseiagn 51iR@es3s 81

th i La J/ och f 1 Xt : t hen. .
phase. HPLC DR Vi e Etedhi SR P Rnr OGPl ek phe Teverse

acet oni t ri |fgactigndd@sclifirasferdigesidué frl Mehaat eiddionof dx@ss hftRoghualide The free
base was prepared by basification of the product-containing fractions and

ext r act Pon sphytien €HYlor fedyhethen lapdevrpeiationResysidsatipFomomeihgno! { figthy] ¢ | e

conpound; ESH) .31 . I . ) +

(RN (1. Ao 85t o 3y bpa ST B (L corpngunt st At Ry MR 59 ) P an 2-
car boxam deMH9. t he sol ution of

(R -N-(1-azabicycl o[ 2. 2. 2] oct-3-yl ) (5-(3-am nophenyl ) furan-2- 30

car boxani ddixammde68y) in 1% acetic acid in ethanol (10 nL) fornal dehyde
(0.26 ML) Wasy @ddad;c, A0LLS Hfbeh By SLdi W EYANPRALANYANL g, £88;d9) vas
added. The XtUT € Wa AT VAt er Wwa ana e sol ution
was bagified t o Ppdpaddd Hya metibd gnBeddus to hacdeserited b oxmtde 1 Tiven @jueouszal ayer
was extracted chloroformand the extracts were dried WO 01/ 60821

PCT/ SEOL/ 0&529l0[2. 38lastéry Mergrarqtiinplgie f2a¢asboxpmiqed pad 3 Apandphspyl br@le  The
conpound o pUrl ~ : i -: 2090 - t hanolic
anmoni a /“%%ng%#%kﬁgﬁgi ﬁ#@%aggﬁﬁﬂggﬁéfﬁﬁﬁﬁa%¥ﬁ§ﬁﬁ§3§3§%ﬂ%@?@%%§§|t was
prepar ed byeteMafofiain, @haabl dndevaprodte termpaingdiwuspyrifibd By tdverss phake $EAIQL | on
of the residue in nethanol, addition of excess hydrogen chloride 5 solution
(1M in di eCAyWaerdiondaprkChGasolumn ¢ing Ferariat of|crienirilg ang Pdf #veA%nol /

di ethyl, . ether gave tFh i i I tl Lol oypd as solid
(141 mi): kgi"{oé%ﬁn%%& a%%ﬂ}_eﬂgfg%ﬂfg S%sg%vats pPpatedtyHabitiGarfH BOME

(R) - N- (1- Apadaiuetysn@li@ng frab s - Breydquédurs(3ret ampyitpdean by chloroform and

1) yt hi ophene- 2- car boxani de) 10 Prepared by a nmethod anal ogous to that

descri bed iemapexaedloezate fhedrie(cRjnphur(dt MS ES") 341 (MH")

bi cycl o] 2. 2, 2] o¢ct - 3-yl ) (5- bronot hi ophene- 2- car boxam de) and 3-f ornyl phenyl
bor oni ¢ %xalngfe 69

(R)-N-(1-Azabicyclo[2.2.2]oct-3-yD(5-(3-(hydroxvmethyl)phenyl)thiophene-2-

20  carboxamide)
To the solution of (R)-N-(1-azabicyclo[2.2.2]oct-3-y1)(5-(3-

formylphenyl)thiophene—2-carboxamide) (875 mg) in methanol (15 mL), sodium
borohydride (97.2 mg) was added. The mixture was then stirred at room temperature for
4h. The residue was partitioned between water and chloroform. The extracts were dried
25  over magnesium sulfate, filtered, and evaporated, and the residue was then purified by flash
chromatography using 5-20% 3.5M methanolic ammonia / chloroform mixtures as the

eluent to give the title compound (547 mg); MS (ES™) 343 (MH").



acid, tetrakis(triphenyl phosphine)palladium (0), sodium carbonate in a

m xture of tetrahydrofuran, ethanol and water. The conpound was purified
by reverse phase HPLC on a Waters Bondapak(r) C18 col um usj di ent
of acetoniWr%qlﬁoso?ﬁd 0. 1% aqueous 15 trifl uoroacetic acid as%ﬂgmg(og@t. The
free base was prepared by basi fi cation 8t t he pr oduct - cont ai ni ng
fractions. The aqueous | ayer was extracted by chloroformand evaporated to
gave the t ClAMSnpound; MS (ES+) 341 (M+) Exanple 69

(R -N-(1-Azabic_yclo[2.2.2l oct-3-y1)(5-(3-(h dy

roxymet hyl ) phenyl ) t hi ophene-2- 20 carboxam de) To the sol ution of
(R)-N-(1-azabi cychelBudd deghmdiy! ) (5-(3- _

f ormyl phenyl )t hi ophene- 2- car boxam de) (875 ng) in nethanol (15 nlL), sodium
bor ohydride (97.2 ng) was added. The m xture was then stirred at room
tenperature for 4h. The residue was parti?ioned bet ween water and
chloroform The extracts were dried®5 que \qﬁgnesiun1sulfate, filtered,
and evaporated, and the residue was l%ﬁnwi ked by flash chronat ography
usi ng 5-20% 3. 5M net hanol i ¢ ammoni a / lichl orof orm m xtures as the eluent to
give the title conmpound (547 ng); M5 PES+) 343 (MH). WO 01/60821

PCT/ SE01/ 00329 -61- CLAIMS 1. A conpound of fornmula I: HE ANYArl Are D
5 whergjn: Ais RNor eNCNRNIIIII IVV 10 Dis oxygen or sulfur; E
is a single bond, oxygen, sulfur, or NRi; R is hydrogen or nethyl; Ar' is
a 5- or 6-WB{f68fed aromatic or heteroaromatic ring containing 0, 1, 2 or 3
ni trogen, oxygep;or sulfur atonms, wherein there is no nore than 1 oxygen or

sul fur atom
N N R”
v Vv

10 D is oxygen or sulfur;
E is a single bond, oxygen, sulfur, or NR'?;
R is hydrogen or methyl;
Ar' is a 5- or 6-membered aromatic or heteroaromatic ring containing 0, 1, 2 or 3
nitrogen, oxygen or sulfur atoms, wherein there is no more than 1 oxygen or sulfur atom;
15 Ar’ is a 5- or 6-membered aromatic or heteroaromatic ring containing 0, 1, 2 or 3
nitrogen, oxygen or sulfur atoms, wherein there is no more than 2 oxygen or sulfur atom; or
an 8-, 9- or 10-membered fuséd aromatic or heteroaromatic ring system containing 0, 1, 2
or 3 nitrogen, oxygen or sulfur atoms, wherein there is no more than 2 oxygen or sulfur
atoms;
20 wherein when Ar2 is unsubstituted phenyl, Ar' is not pyrazolyl;
wherein the aromatic rings Ar' and Ar” are substituted with 0, 1, 2 or 3 substituents
selected from halogen. Cy_salkyl, Cs.salkenyl, Ca.salkynyl, CN, NO;, NR'R?, CH,NR'R?,
OR®, CH,OR?, CO,R* and CF3; but if Ar' is phenyl and Ar? is quinolynyl, then Ar’ is
substituted with 0, 1, 2 or 3 substituents selected from C;_salkyl, Cs.4alkenyl, Cy_4alkynyl,

25 CN, NO,, NR'R? CH,NR'R?, OR?, CH,0R? and CO,R*;



15 Ar22 is a 5- or 6-nenbered aromatic or heteroaromatic ring containing O,
1, 2 or 3 nitrogen, oxygen or sulfur atons, wherein there is no nore than 2

oxygen or sulfur atom or an 8-, 9- or 10-nenbered fused a j
het er oar on?MQ W44y system containing 0, 1, 2 or 3 ni trogeﬁ&%&@é’g{%r

sul fur atons, wherein there is no nore {3 ¥an 2 oxygen or sul fur atons; 20
wherein when Art is unsubstituted phenyl, Ar' is not pyrazqlyl; wherel n the
aromatic rings R 'R amd R&raralndcwnémbft¢1t4alﬂ<ehl apl thiategnaryl, CEO)8?, (@Q%Hi btuents

selected f h en K V. NR R2,
CrONR Re, CORR a%ggb'% dﬁégll ’é’ﬁ’o‘ %f’rf@“ E{Eﬁr)fc,( 2*‘1‘2“‘15%@% PX%%eB %f

qui nol ynyl Nre Ren sf¥ofe bohd; Substituted with 0, 1, 2 or 3 substituents

sel ected from C, alkyl, C2 4alkenyl, C2.4alkynyl, 25 CN, N2, NR R2,

CH2NR R2, ORS3, J@HZQ?Gréland CO2R4; VD 01/ 60821 PCT/ SEO1/ 00329 -62 R R2,
and R3 are |ndelg rbR?nt hy Cl. 4al kyl, aryl, heteroaryl, C(O R3, C(O)NHR6,
C(O)R? S2R8; of hnd R2 may together be (CH2)j G(CH2)k where Gis

oxygen. sul fur,g* NRR® @ & RP nghR 'O906kdepésnBOCH;alkyd, deyli 6 Keterdar9l; o2an R4
R5, R6, R7, R8, R9, and R10 are independently Cl_4al'kyl, aryl, or

het er oar qunammoraépr thepefrand phemac¢isicelby ac&nmaiﬁhaﬂrmﬁfﬁmfp cal | y acceptable salts
t hereof; w Iﬁ] t he pr ov#)agos that: (1) if D represents oxygen, E represents a
singl e bond! H’ﬁd’r% 18 P8sents: CIN 10 Il and either Ar' or A

represent g E1fﬂ)’f€%¥e§klﬂs bky¥en, E tdpediemb b skplel tonal anawbﬁdptdsbk&ﬂt s on the pyrazole
ring shall rogen; and (2) if Art represents a pyridine ring, Ar 2

represents an aryl ring, and A repre 2 | | 15 then all optional
substituents on the pyridine ring sh e hydrogen; and (3) formula |
does not represent: N (JN O N

10 Il
and either Ar' or Ar” represents a pyrazole ring , then all optional substituents on the

pyrazole ring shall be hydrogen; and

(2) if Ar' represents a pyridine ring, Ar? represents an aryl ring, and A represents:

Gl

N
Il

15

then all optional substituents on the pyridine ring shall be hydrogen; and

(3) formula I does not represent:

20 2. A compound according to Claim 1, wherein D represents oxygen.

3. A compound according to Claim 2, wherein E represents a single bond.



20 2. A compound according to Claim1, wherein D represents oxygen. 3. A
conpound according to Claim2, wherein E represents a single bond. WO
01/60821 PCT/ SE01/ 00329 -63 4. A conpound according to Clain1§ Wﬂ rein E
repr esent sW&81P8¥1lor NR o 5. A conpound, according to a ai nPSTSERAR N A
represents I | 5 6. A conpound according to Claim1l, wherein Ar'
represents a 5- or 6-nenbered aromatic or heteroaromatic ring ,gontaining
zero or onk nitrlogenpandrrcazéing toflapne. HRYGENE re@f%ﬁ'?“ﬁht@f&@%r one sul fur
atom or an enantioner thereof, and pharmaceutically acceptable salts
thereof. 10 7. A conpound according to Caim5, wherein Ar' represents a 5-

or 6-nenbeyed AQEORPAING EorbREes CALMMMherel AGepres@hai Ni ng zero or one
nltrogen atom zero or one oxygen atom and zero or one sul fur at on or an

enanti omer thereof, and pharmaceutic cceptable salts thereof. 15 8. A
conpound according to Claim1l, where " represents phenyl, furyl,

t hi ophenyl or thiazolyl. 9. A conpo ccording to Caimb5, wherein Ar'
represents phenyl. furyl, thiophenyl 0 or thiazolyl. 10. A conpound
according Caiml, wherein Ar 2 represgnts a 5- or 6-nmenbered aromatic or
het eroaromatic ring containing zero to three nitrogen atons, zero or one
oxygensatom and zero or one sulfur atom or an enantioner thereof, and

pharmaceutical ly 25 acceptable salts thereof. 11. A co ou%d accorging
daims5, wher eihcampoyndpeeddingdo §lam loWherefh dpRBSENEr dotrelf iCgnERbere

heteroaromati ¢, ring, contal il ng @Eﬂ?nigg AR EndhHHOGERoRL AT o SRS (Q(fygén one

oxygen at SR AN ZE100OF one | Su om or an eRantioner thereof, and
phar maceutjisal dnd zedbrase epifahh@n saldhenih@nestherddd Hill/phed2LeRTHIBEOL/ 00329
-64 12. A conpound according Claim9, wherein Ar 2 represents a 5- or

6- menber ediccentdnatalie thsFedhet er oar omatic ring containing zero to three
nitrogen atoms, zero or one

. . . 1 -
7. A compound according to Claim 5, wherein Ar' represents a 5- or 6-membered
aromatic or heteroaromatic ring containing zero or one nitrogen atom, zero or one oXygen
atom, and zero or one sulfur atom; or an enantiomer thereof, and pharmaceutically

acceptable salts thereof.

15

8. A compound according to Claim 1, wherein Ar' represents phenyl, furyl, thiopheny!

or thiazolyl.

9. A compound according to Claim 5, wherein Ar' represents phenyl. furyl, thiophenyl

20  or thiazolyl.

. . . 2
10. A compound according Claim 1, wherein Ar” represents 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; or an enantiomer thereof, and pharmaceutically

25  acceptable salts thereof.

. . . 2
11. A compound according Claim 5, wherein Ar- represents a 5- or 6-membered
aromatic or heteroaromatic ring containing zero to three nitrogen atoms, zZero or one

oxygen atom, and zero or one sulfur atom; or an enantiomer thereof, and pharmaceutically

30  acceptable salts thereof.



oxygen atom and zero or one sulfur atom or an enantioner thereof, and
pharmaceutically 5 acceptable salts thereof. 13. A conpound accordi ng
claim1l wherein Ar 2 represents a phenyl, furyl, thiopheny

pyri di nyl A 0 SN conmpound according ¢laim12 wherein Ar 2%‘3?’8@{5%%’8%% S a
phenyl, furyl, thiophenyl, or pyridinyl.7 15. A conpound according daim1,
wherein Ar' is substituted with the carboxam de or thiocarboxam de group
C(=D) NHA, but no further substituents. 15 16. A conpound according Caim

14, wherein,Ar' ,i | tute j t arno i r i xam de
group C(=D ?\IHA Agﬁ@ﬁ@ﬂ %‘fr‘:?ﬁ"g’?g g&%@?i \tbﬁeer% s‘AH ﬁ%s ﬁégﬁpgtﬁg%%gegdi ng to
Cl ai m 15, isamahié 6hhdtbrearobAri2 riap dodthigingae o alire€l @itopen 20nis hicoe ar diexani de
group C(=D)NHA substituents on Ar' are positioned in a_ 1,3-relatiaonship
rel ative t®x¥EeROBY [BY Zerogr one wibivh 3I9RY Ch¥LIAIARCT BetePhpid RIMAKUHFAYh t he

- EAr 22 and I ] or thiocarboxam de group C(=D) NHA substituents
on Ar' irea%%?@?gﬁggﬂ%gg 1,3-relationship 25 relative to each other. 19.

A conpound according to aiml, wherein Ar' or Ar 2 is substituted with
zero or one substituents selected from hal ogen, Cl_4al kyl, gz 4al kepyl ,
C2_4al kynyl3. ond crimpoundyrepesling gl IRshergiair @HW&”@%’P&,“&/ dmepaEnysp 20.
A corrpoundO@cygig[?gi.ng to daim1l4, wherein Ar' or Ar 2 is substituted with
zero or tituents selected from hal ogen, Cl_4al kyl, C2_4al kenyl,
C2-4al kynyl, CN, N2, , CH2OR CO2R4, and CF3. NR R2, CH2NR R2, OR' 3 WO
01/ 60821 PCT/ SEQ1/00329 -65. 21. A conpound accordin 0 ai m erein:
A reprEkentd: eNcompogndRcrandingclamsl 2oy QHTArEre,péea?rgggﬁbgnyg fgqyll,d%lgp Piﬁ; Ar'
repr esent sox%yﬁam?[ 6- menbered aromatic or heteroaromatic ring containing
zero

15. A compound according Claim 1, wherein Ar' is substituted with the carboxamide
or thiocarboxamide group C(=D)NHA, but no further substituents.

15
16. A compound according Claim 14, wherein Ar' is substituted with the carboxamide

or thiocarboxamide group C(=D)NHA, but no further substituents.

17. A compound according to Claim 15, in which the -EAr” and the carboxamide or
20  thiocarboxamide group C(=D)NHA substituents on Ar' are positioned in a 1,3-relationship

relative to each other.

18. A compound according to Claim 16, in which the -EAr” and the carboxamide or
thiocarboxamide group C(=D)NHA substituents on Ar' are positioned in a 1,3-relationship

25 relative to each other.

19. A compound according to Claim 1, wherein Ar' or Ar’ is substituted with zero or
one substituents selected from: halogen, C,_4alkyl, C;.salkenyl, C;.salkynyl, CN, NO,,
NR'R?, CH,NR'R?, OR®, CH,OR’, CO;R", and CF;.

30
20. A compound according to Claim 14, wherein Ar! or Ar? is substituted with zero or
one substituents selected from: halogen, C_salkyl, C;.salkenyl, Cy4alkynyl, CN, NO,,
NR'R?, CH,NR'R?, OR’, CH,OR’, CO:R*, and CFs.



or one nitrogen atom zero or one oxygen atom and zero or one sulfur atom
Ar2 represents a 5- or 6-nenbered aromatic or heteroaromatic ring
containing _zero 10 to three nitrogen atons, zero or one 0OX t and
zero or on&QWEEH atom the aromatic ri(%g Ar' is substitut ég%&};{ﬁﬁ&%g 2 and
t he carboxam de group C(=O NHA, but no tUrther substituents; and Ar 2 is
substituted with zero or one substituents selected from hal ogen,

Cl _4al kyl, C2_4al kenyl, C2_4al kynyl, CN, NO2, NR R2, CH2NR R2, ORS3,

OooRs,  CO2Rd, - and (B Sna Kofding b CRMROWM Agcording to claim 21, wherein
Ar' represénts a benzene ring, furan ring, or thiophene ring; or an

enanti oner thereof&pr@ads;phar maceutically acceptable salts thereof. 20 23.
A conpound according to aim1l, wherein: A represents: eN D represents
oxygen; E represents a oxygen or NH ' represents a 5- or 6-nenbered
aromatic or heteroaromatic ring conta zero oOr one nitrogen atom zero
or one oxygen atom and zero or one st\f atom WO 01/60821 PCT/ SE01/ 00329
-66 Ar 2 represents a 5- or 6-nenbered aromatic or heteroaromatic ring
containing zero to three nitrogen atong, zero or one oxygen atom and zero
or one sulfur atom the aromatic ring Ar' is substituted wth EAr22 and the
C(=0) NHA gr oup, Doigpresents ¢xkgeher substituents; 5 Ar 2 is substituted with
zero or one sub%ti tue%\% sellg ed from hal ogen, C, 4al kyl, C2_4al kenyl,
C2_4al kynyl, ON- REESNR 12 R R2, OR3, CH2OR3, CORR4, and CF3. 24. A
conmpound accor diarbrepfesédth B &3-mehdeRH AroMaticloz PE@fRrdati2 rignoenming fgo

furan ring, or thiophene ring; or an enantioner thereof, and

phar maceut Otaid Birgeeedierabies0 SPREPXYSEN L piay disk zerpoy ong suldwipdseMd according to
Caim?24, in whi.ch_th I i . O = : '
are positioned |Arr1 %pf,%?-%rb\gesé@{bglr?s :Eﬁr%gél%g@?é)g? 8tg%)§tkﬁmgtcﬁl:{enrg%ch)ﬂrgﬁé%qw%
enant i oorer td dede@firogeantbrid) aEi0RE ©H¢ bOydkh Ytoat aspiabloe osadulfar hioar;eof . 15 26. A
conpound according to Claim1, said conpound being selected fromthe group

of - the aromatic ring Ar is substituted with Ar” and the carboxamide group C(=O)NHA, but
no further substituents; and
Ar’ is substituted with zero or one substituents selected from: halogen, C,_salkyl,

Ca.4alkenyl, Cyalkynyl, CN, NO,, NR'R?, CH,NR'R? OR’, CH,OR’, CO;R*, and CFs.

15
22. A compound according to claim 21, wherein Ar' represents a benzene ring, furan
ring, or thiophene ring; or an enantiomer thereof, and pharmaceutically acceptable salts
thereof.
20 23 A compound according to Claim 1, wherein:
A represents:
Gl
Il
D represents oxygen;
E represents a oxygen or NH;
25 Ar' represents a 5- or 6-membered aromatic or heteroaromatic ring containing zero

or one nitrogen atom, Zero or one oxygen atom, and zero or one sulfur atom;



2.2.2]oct-3-yl) (5
2.2.2]oct-3-yl) (5
1- Azabi cycl o[ 2. 2. 2] oct-3-yl ) (3 ;
1- Azabi B‘?}b 16‘{0 2. 2] oct - 3-yl ) ( 3- phenyl benzani de) ; PCT/SE01/00329
1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) (3-( 3- py? “dyl ) benzam de);

1- Azabi cycl o] 2. 22] oct - 3-yl ) (5- phenyl t hi ophene- 2- car boxam de) ;

1- Azabi cycl o2 répr@kuis a-530y b yr(@at(esadm@m@wmmw@@aimmmmmso Zero

(

(

(

(

(

5

1- Azabi cl 2.2.2 t-3- 2- met hoxyph
El Ang:tg F%{“ﬁroﬁeré%tglglf Z§r‘%//?‘)0é"§ E‘ége(r}’eﬂt%lge%/r@ err:] oY pﬁlélﬁi/rl r)énzam de);
(

(

(

(

(1

(

.2

- phenyl f ur an- 2- car boxam de) ;
-(3-fluorophenyl)furan-2-carboxamde); 20
-(3-thi enyl)benzam de);

1- Azabi cycl of
1- Azabi cycl o]

1- Azabi cycl ah@grodhA€tind AY! ik Bbstidnéd wah ephemd thd €nz@)NHIL)group, but no
1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) (3- ( 3- met hyl phenyl ) benzam de) ;

1- Azablfaybdr(s[lﬁstlzuemsc)ct 3- yI )(3-(2-thi enyl ) benzami de); 30

1- b 2 2 t - 3- 3-(3,5- ' ;
1 Ada §§§| ; lszsué%tbg&edé‘“‘%ﬂ%"%%org%eﬁﬁ%ﬁ{? IR gg%gg;gloﬁ SR €2 ikyl,
1- Azabicygikehyd; € Alkeay: 8Ny NL3NRART, tmDqurbkér@R3) OERORMIC@R’, WA OF:/ 60821
CT/ SE01/ 00329 -67 N-(1-Azabicyclo[2
J]oct-3-yl)(5-(3- pyrldyl)furan 2- car boxam de) ;

(1- Azabigyclo[ 2.2.2 I) 1 )

(1- Azabi %ycl dab o fccgd ?%“% élaé %éng%ﬁr)l% %Eys%[ggrbgﬁ% giclzjggbfg(agm de);
(1- Azabirgpch ?o%h&]eq&i 3r 3 9rabridreitére sty bd pHadmactuteatiyacedyitaiay saits
(1- Azabi cycl o[ 2 22] oct-3-yi ) (5-(2-thienyl)furan-2-carboxam de);

(1- A@ablthﬁjwfo[zz 2] oct - 3-yl) (5-(3- et hoxyphenyl ) f ur an- 2- car boxam de) ;
(1- Azabi cycl o 22. 2] oct - 3-yl ) (5- ( 2- met hoxyphenyl ) f ur an- 2- car boxami de) ;
(1- Azabi cycl o 2. 22] oct - 3-yl ) (5- (4-fl uorophenyl ) furan-2-carboxam de);
(1- Azabixsycl of a&n;?duaatac&raﬁhg (BE [a2m napiatwiyith fhe B2 2nd aicharerie iz grdp,
(1- Azabi cycl o] 22 2& qct - 3-yl ) (5-(3-net hyl phenyl ) f uran-2- car boxam de) ;
(1- Azab|Cdy@DIz§{{@@ qo%,rtspsmwr)eéan 3. %—tf#%ﬂoww At o PaE0ahAT R an

(
(
(
(
(

1- Azab oxam de
1- Azab:e%rgl %[ %%l%?oa&ﬁ pégj))ﬁa)% Lgt?c (l gy%ére%)%y e)%? %S%g%%gp )a(tr boxaan de);
1- Agabi cyclo [ 2. 2. 2] oct-3-y I)(5 (4 pyridyl)thi ophene- 2- car boxam de) ;

N (1- Azabl cycl o[ 22. 2] oct - 3- é r| dyl ) thi ophene-% &r}ﬁoxam de);
1- Azabi2€ycl é{@r@pozmeefcosdlyg fq la{rp 1p§ﬂl PR Spne ieleged FPBRa AIHR) ;
1- Azabigycl o[ 222] oct - 3-yl ) (4- (2-pyri dyl)thi ophene-2-car boxam de);

ZZ;ZZZZZZZZZZZZZNUZZZZZZZZZZZZZZZ

N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-phenylfuran-2-carboxamide);
N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-fluorophenyl)furan-2-carboxamide);
2.2.2]oct-3-y1)(3-(3-thienyl)benzamide)

]

N-(1-Azabicyclo
N-(1-Azabicyclo
N-(1-Azabicyclo[2.
N-(1-Azabicyclo[2.2.2]oct-3-y1)(3-(3-methoxyphenyl)benzamide);

[
[
20 N-(1-Azabicyclo[
[2.2.
[2.2.2]oct-3-y1)(3-(3-pyridyl)benzamide);
2. 2]oct—3-yl)(5-phenylthiophene-2—carboxamide);

25 N-(1-Azabicyclo[2.2.2]oct-3-y1)(3-(2-methoxyphenyl)benzamide);
N-(1-Azabicyclo[2.2.2]oct-3-y1)(3-(3-(N-acetylamino)phenyl)benzamide);
N-(1-Azabicyclo[2.
N-(1-Azabicyclo[2.2.2]oct-3-y1)(3-(3-methylphenyl)benzamide);
N-(1-Azabicyclo[2.2.2]oct-3-y])(3-(2-thienyl)benzamide);

30 N-(1-Azabicyclo[2.2.2]oct-3-y1)(3-(3,5-dichlorophenyl)benzamide);
N-(1-Azabicyclo[2.2.2]oct-3-y1)(3-(2-naphthyl)benzamide);
N-(1-Azabicyclo[2.2.2]oct-3-y1)(3-(4-fluorophenyl)benzamide);

2.2]oct-3-yl)(3-(3-fluorophenyl)benzamide);



N-(1- Azabicycl o[ 2. 2. 2] oct - 3-yl') (4- (4- pyri dyl )t hi ophene- 2- car boxam de) ;
N-(1- Azabi cycl o[ 22. 2] oct - 3-yl ) (4- (3-pyridyl)thi ophene-2-carboxam de); 20

2;5 éog%bldc cl 0402 2.2] oct-3-yl)(5-(3-(Nacetyl am no) phenyl )fPlérT%rF]:m%()0329

N (1- Azabi cycl o[ 22. 2] oct - 3-yl ) (5- ( 3- ni t°dpheny! ) f ur an- 2- car boxani de) ;
N- (1- Azabi cycl o[ 22. 2] oct-3-yl ) (5-(3-trifluoronet hyl phenyl)furan-2-carboxam
de); N-(1-Azabicyclo[2.2.2]oct- 3 -yD(5-(3-pyridyl)furan-2-carboxarmide);

N (1- Azabi cycl o] 2, 22 ro n- 2- c r boxam de); 25
N- (1- Azabi cycl o%"zﬁz‘\ t?é’floéy § QE{] QFEW@F‘%?#% %ﬂéﬂgﬂd "hi ophene- 2-
car boxam ,de) -Azablcyclo 2.2.21:;)ct 3-yD(5-(2- benzo[b]furan Dfuran-2-carboxamide);

N- (1- Azabi cycl ofv 2] oct - 3- 3-fl uoropheny]) lz;l op hene- 2- car boxani de);

N- ( 1- Azabi cycl oNZ(lZAﬁa})wtloBZ 3/&}0@53013(5?@& Mbﬁewﬂﬂtﬁ%yﬁeﬁqé 2- car boxam de)

N- ( 1- Azabi cycl of X 1ABPisaeloR 3 PIoe 53 R (st HBIEPS B T ERPSHHRINEL 2- car boxani de) :
30 N-(1-Azabi le(@[p'%za%?e]y@lgtzéz)&b § 51)(53¢PmethBR}Phith§ 1F0%AZ0E arfoRakidd)f an- 2-

car boxam de) ;
N- (1- Azabi cycl o{VZJ%ZZ*}JMCIOEL%RMGBQ'B(%C-dmﬁ@DWhﬁ@d)(fa@@P qﬁr?@%ﬂhﬁ@phene- 2-

21 00t~ 51yl ) (5- (3 AT A ABAL PR OpRLa DR g Z A Bl

N-(1- Azabi cycl ol Zu?abfz EoBr Y bloc 34 B Py hginyhhirgpheamolasriehoxam de) ;. N-(
1- Azabi cycl o[ 2 22(%] oct - -;?F;( ?0%4 gﬁI( o%pﬁer?)yl)) frur an- 2-car bozam de);

N- ( 1- Ax&bi cycl ONZ1%@P@(¥@1082~?)l2}0€631}’9(5p@r¢1@tpv enyAfeae-23cagkaxeesdedi de); 5
N- ( 1- Azabi | 2. 2] oct d th b d
R L R et U e A o

ar boxam de) ; N-(1-Azabic clo[2.2.2]oct 3-y1)(5-(2-furyl)furan-2-carboxamide);
1- Azabi cycl o] 22. 2] oct 3-y I g gl nol i nEva ) t hi ophene- 2- car boxam de) ;

1- Azabi cycl o{\lﬂ%@}nwclo@—%m)oes #h SZI'I?de ﬂéﬁbz@a@%ws}n de); 10

c
(
1- Azabi I t
El Ang: gzgl 8‘%”%12%2t %gfloé %%3 ?g%ng“ @&‘g% ﬁl op %?fg dggz boxam de) ;
(1- Agsabi cycl oj22- AZz]aefétvdem i](oér3@f)(5&%3nwdayl)amgmemmenwo)<mhmephene 2-
rboxam de) ;

(

(

(

1- Azabi cycl ofVZ22128bicydol2. 3. 2Rci By h(idronyish BHYIDIERG -dsADREIde lr boxani de) ;

1- Azabi cycl of]élfzﬁ) 3%10[32 ])Of%3 elg( gr?yélﬁgtm%h)e 356 b((a)r)gzg111 Eecar boxam de) ;
1- Azabi cycl 01{\12(12/\2&];@9&10@-3/12])36153@B(@@LWrmlpb&]Mh)aﬁé}Qmpﬂfb@mmmepar boxam de) ;

N-(1-Azabicyclo[2.2.2]oct-3-y1)(4-(3-pyridyl)thiophene-2-carboxamide);

a

ZZRZQZ77ZZ ' 7

20 N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-(N-acetylamino)phenyl)furan-2-
carboxamide);
N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-nitrophenyl)furan-2-carboxamide);
N—(1-Azablcyclo[2.2.2]oct—3—yl)(5-(3—tr1fluoromethylphenyl)furan—2-carboxamide);
N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-chlorophenyl)furan-2-carboxamide);
25 N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-(N-acetylamino)phenyl)thiophene-2-
carboxamide);
N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-fluorophenyl)thiophene-2-carboxamide);
N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-methoxyphenyl)thiophene-2-carboxamide);
N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-ethoxyphenyl)thiophene-2-carboxamide);
30 N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3,5-dimethylisoxazol-4-yl)furan-2-
carboxamide);
N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3,5-dimethylisoxazol-4-yl)thiophene-2-

carboxamide);



N- (1- Azabi cycl o 2. 2. 2] oct - 3-yl ) (5- (3- (4- nor phol i nyl ) phenyl )t hi ophene- 2
car boxam de); . .

2;5 goﬁg%bldg&l’ﬁ 0%212 2] oct - 3-yl) (5-(3- (am nonet hyl ) phenyl ) t h%%‘f}%%@ﬁdo%h 20
N (1- Azabi cycl 0[22 2] oct - 3-yl )(5 phenox9§'h| ophene- 2- car boxam de) ;

N- (1- Azabi cycl of 2. })oct 3- ]%) (5- (3-am nophenyl ) furan-2- car boxam de) ;
N- ( 1- Azabi cycl dyzlzﬂzz lsmlo@fﬁ 153 (/taﬁcﬂfa AQIEPRASE YN EPNERS) FRERYINEDan- 2-

(Iifz goggnbldgi/cl él ZA‘ZﬁTIC‘ 7 1) Of? (%(Sf(c?)’ W%Rthlo Ihﬁmeh3 Carﬁgﬁaen-ng- ¢ar boxamni de) ;

oct - 3-yl )(5 (3- (hydroxynet hyI )phenyl )thl ophene-2- car boxam de); and

phar maceut i cal | ¥ (RQGERLAALE. ﬁ@b&tss %b@t(f@qundg»@m?a%ole@ @@H@@uﬂate)accor ding to
Claim 1, said conpound being selec rom ro

u
(R) - N- (3L- Azabi cy<1-d{zabizy czp[@c?t:z getyd-yes- (ﬁl‘m'mlsib’lf)ﬁhraéﬁle S eurp @zabwmmme) WO

(2)1/2 ]682513P§:|T§ (S %g003§8¥(88[% %(/]P%tf%l&é(# (Az@gy K dwg%éﬁ@lno)phenvl)tmophene 2-

(R) - N-(1- Azghixadeded] 2. 2. 2] oct - 3- yI)(3 (3-thienyl)benzam de);
(R) -N-(1- Azabi cycl 0[2 2.2]oct-3-yl) éhenyl benzam de);

(R) - N-(1- Azabi dyélﬁ\{zabxzyczwc&?]ectya ylo@ saupyﬂmmg)tlh)qr@ﬁ&f‘a%ca@pxar@de)

R) - N- (1- Azabi c 2 he i yoxam de

ER% N- E 1- Azabi (,N gl 2‘[[1 b‘iy%%)fgc’t° %C‘y% %@ F?@ h‘ﬁ%?éﬁﬁoﬁeﬁ% mi de) ; a

) - N-{oL- Azabi Czw%l Q[zablavcad)[qcztz 3cty3 1@=fhenyTefibphey@neatox afiegni de) ;

-N-(1- Azabi cycl o[ 2. 2% 2] oct - 3- 3- %3 (N- acetigl am nozgghenyl )benzam de);
3=(
3-
3-
@3-

;U

(1- Azabi dy<£! @[zzblmcy 6&2 Cty3 ] TYRNQPHED @ﬁphle)ns GaabRxgade);

e
ylo
N (et syl sl dlas e
1- Ae?aaiyxﬁmrde@[Z 2.2] oct 3-y g (és 5-di chl orophenyl)benzam de);

(
(1- Azabi cycl o[ 2. 2. 2] oct - 3-yI 2- napht hyl ) benzam de) ;
1- Azabi dY-€l é[zzblzycéq[é@t’]ect;a lé =( thYfimefzzspfz?@bi HyephsRsT2 SRibgEAMide)s

(
(
(
1 Ao api VBl BpBor o e 40 e U RS CRBRNARLES)
(1- Azabi qy¢l-azabidya2d[2.2.2]oct-3-y1)(5-(3- chlorophenyl)thlophene -2-carboxamide);

-y

1) (5-(2- benzo[b]furanyl)furan 2- car boxam de) ;
N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-(4- morpholmyl)phenyl)thlophene -2-

©wzzzZZZZZZZ

o
—

o NN AN AN AN NN AN NN
E&E@E&E@E&

carboxamide);

N—(1—Azablcyclo[2.2.2]oct-3—yl)(5—(3—(N,N-d1methylarmno)phenyl)furan—2—
carboxamide);
25 N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-formylphenyl)thiophene-2-carboxamide); and
N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-(hydroxymethyl)phenyl)thiophene-2-
carboxamide);

and pharmaceutically acceptable salts thereof.

30 27. A compound according to Claim 1, said compound being selected from the group

of:



(R -N-(1-Azabicycl o[ 2. 2. 2] oct-3-yl) (5-(4-pyridyl)furan-2-carboxam de);
(R -N-(1- Azabi cycl o[ 2. 2. 2] oct-3-yl ) (5-(2-thienyl)furan-2-carboxam de); 20
[ 2. 2.

(R)-N-(1-Azabi oyl ol 2. 2. 2] oct - 3-y1) (5- (3- met hoxypheny! ) f ur ag: 6oy hgam de)

(R) - N- (1- Azabi cycl o 2. 2. 2] oct - 3-yI ) ( 5- ( 22%7et hoxypheny! ) f ur an- 2- car boxani de)
(R) - N- (1- Azabi cy&)-8Fd-azapjcyelol 32 9lop-Bybas-f1-(uprephsan) furanu?-sabosamidehxam de) :

R) - N- (1- Azabi I . - ~ 2- b i de);

E Rg S\ E 1- Ang: gif;&, %@%23%}0%@%0[%2%10}%gy E)gzﬂﬁ ﬂywhéenfﬁ% foé r a(rzl?rz- gg?lr)noxgﬁ de);
25 (R) - N-(1- AzabRreywellohziby2bfi2 2By B y()53-pRenfylbentaniide)an- 2- car boxam de) ;

(R -N-(1-Azabicycl 81 2.2.2]oct-3-yl)(5- } 2-f ury‘_laiyf uran- 2- car boxanmi de) ;

(R) - N- (1- Azabi cy&- f@_—@z_ag]cd@lp[@.é]oﬂ-g-y V8- PYHlyDpsRRiled. car boxam de) ;

R) - N- ( X- Azabi . - i gy L - 2= b 1 de);
(RN (1 Azabi ol of3-5Bacb i 2| el Bt dhotk SR it o o)
30 (R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(3-(3-methoxyphenyl)benzamide);

R) - N- ( 1- Azabi | o[ 2. 2. 2] oct - 3-yl ) (5- ( 2- i dy] )t hi ogphene- 2- b i de) ;
(RN (1. Azabi CYEH-B1 B Sableagoln SIobe T bR e YRR REFSI b ar boant de)

0 o) Soum Ree RESTG By O 2206 AU A bR ezaAbO M o)

(R - N-(1- Azabi cyR)-n}(2-AzaBiceclbr232. 9Jop (- 3y BBy fluctyphenh)ommbenige - car boxanmi de) ;
((:2. bg;g#— gﬁ? ?I C¥I%)|-1C\)/[(%Azz'a%i]c§/)glto[_2:.)’2_.g]lozzt(-35-_yf)?3_—g3l>lr_ngt gltpxlel%rﬂbgr@agggegyl )furan-2-

(R -N-(1- Azabi cygl 0[2. : | < (\3r . .an- 2- car boxam de) ;
5 (R)-N-(1- Azabingycl(g[%l.agll.cgf]g[czgz-%]-o%/ﬁ(? { (3@2 O leap Pﬁ%’%%ﬁr}@tg L’yl phenyl ) f ur an- 2-
car boxam de); ( RRFMN-(l{AzAbmbeloj2cd. Dloct-3-yI)(3-(3,5-dichlorophenyl)benzamide);
[2.2.2]oct-3-yl)(5-(3-ch|or enyl ) furan- 2- car boxam de) ;

(R) - N-(1- Azabi ¢ 4'%![@:%%%@5@%?7‘(gyﬁ&'é\ﬂaa?@&@Bﬁﬁ?ﬁ@%heny| )t hi ophene- 2-
carboxami de) ;- 1?R)-N-(1-Azabicyclo[2.2.2]oct-3-y1()g-§f4-ﬂuor0phenyl)benzamide)ﬁ _
(R -N-(1- Azabi cycl o[ 2. 2. 2] oct-3-yl ) (5-(3-Tl uorophenyl )t hi ophene- 2- car boxam
de); (R - N (1- ARBNi(tyciabicgcla[22) Yott- By (S (opyEly hbramypiberarhide hi ophene- 2-
car boxam de) ; . . i

(R) - N- (1- Azabi c{RH[(5-Azabiryde22- Zlest 5y GrhisRY LA S RO GIHENe - 2- car boxan
de);

, . (R)-N-(1-Azabicyclo{2.2.2]oct-3- g(S-(2—benzo[b]furanyl)furan—Z—carboxamide);
(R) - N-(1- Azabi cycl o] 2. 22] oct - 3-yl') (5-(3, 5-di net hyl i soxazol -4-yl)furan-2- 15
car boxam de); (R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)(5-(4-pyridyl)furan-2-carboxamide);

(R o (o mzal SVR) AR Bb9Gb 0% Hodd 2y B- GIFH I 2285 midy! )t ophene-

20 (R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-methoxyphenyl)furan-2-carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(2-methoxyphenyl)furan-2-carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)(5-(4-fluorophenyl)furan-2-carboxamide);
( R)-N-(1-Azabicyclo[~2.2.2]oct—3—yl)(5-( 2-naphthyl)furan-2-carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-methylphenyl)furan-2-carboxamide);

25 (R)-N-(1-Azabicyclo[2.2.2}oct-3-y1)(5-(3-furyl)furan-2-carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(2-furyl)furan-2-carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(2-pyridyl)furan-2-carboxamide);
(R)-N-(1-Azabicyclio[2.2.2]oct-3-yl)(5-(4-pyridyl)thiophene-2-carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-pyridyl)thiophene-2-carboxamide);

30 (R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(2-pyridyl)thiophene-2-carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)(4-(2-pyridyl)thiophene-2-carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-yl1)(4-(4-pyridyl)thiophene-2-carboxamide);



(R -N-(1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) (5- (3-am nophenyl )t hi ophene- 2- car boxam d
e);

(25) -N-(1- sz%)lo{:/ 0%'210[ 2.2.2]oct-3-yl)(5-(3-pyridyl)thiophene- %C(‘r%r}:}a%(%% de);
(R) - N- (1- Azabi cycl o 2. 2. 2] oct - 3-y1 ) (5- (4L%hl or ophenyl ) f ur an- 2- car boxani de) ;

(R)-N-(1-Azabicycl o] 2. 2. 2] oct - 3-yl )(5-2}3-p ridyl)thiazol e-3-car boxamn de);
(R) - N-(1- Azabi CVBP-A%@%@PMF]D@—%&Q)OGSHY (Ap%pny};})twmm-&-carh@anmam de) ;

(RN (1 Azt cyeh 9L2. 2, 81913 Yok S50 LA TR R AT Ry ) Lhi ophen
(R) - N- (1- Azahljogy@lde);2. 2. 2] oct - 3-yl ) (5- (8- qui nol i nyl)thi ophene-2-carboxam de

% S)- N (1- Azabi cyBI-8F@:szapicyelol32 ylopt By E-pynitrapheny hivsphékecboxamidetx ani de) 5
(SN (1 Asani oy Srd:Srabiedibiz Yokt Epis Pl et AR ER 6 R, Dokarm de)

(S)- N (1- Azatogmaidef;2. 2. 2] oct - 3-yl ) (5- phenyl t hi ophene- 2- car boxam de); 30
(R -N-(1-Azabicycl o[ 2. 2. 2] oct - 3-yl ) (5- phenyl t hi ophene- 3- car boxani de) ;
(R) - N-(1- Azabi cVEJ-Ht@:/’ZaiZW%IPL232~¥]ny(&XB%G%@NW@W&H@U@-&S?@@X%%E) ;

(R o 1 Ao U2 ALt Y Cor BRI B ORIERere Pora de
2. 2] oct - 3- yhookarhide; N- met hyl am no) phenyl ) t hi ophene- 2- car boxami de);

R)-N- (1- Aza-bi cycl o[ 2. 2. 2] oct - 3- vl 5-(3- hydroxyphenyl )t hi ophene- 2-
((: a?’ boxépn' de) ; 5(%)-N—(E-Azabic]yclo[2.2.2]>cl)ct)—§-yl)55—(3—Huoroph>égyl)th1¥)p ene—2—8arboxamide);

83 -N-(1- Azabi cyg) Rl (2 Zabik 9G53 Yol 2y H B RYhb A% PRE A BhiABSNe- 2- car boxam
(R N (1- Azabbratgide); 2. 2. 2] oct - 3-yl ) (5- (3-chl orophenyl ) t hi ophene- 2- car boxam
de); . : .

( % - N (1- Aza- bi E§NS] 2 2bisydele-232I9ey 18D (s (Anarapimma HrsRhy phdregrberarishene- 2
- _carboxam de); éé)'—?ﬁl-'(NAz%bi@%fl}Pf)292yhﬁbal[ﬁﬁ(5-(3 S-dimeghylisoxazol-4-yDfuran:2-

2] oct - 3-yl) (5-(3-(am nonet pheny i ophene- car boxam de) ;
(R) - N- {1- Azabbxanaibey, 2. 2. 2] oct - 3-yl ) (5- phenoxyt hi ophene- 2- car boxam de) ;

(9N (1 e oy S5 B0k gt 03B BBk ROy ur a2
car boxam dg)rhodide):;

(R) - N-(1-azabi cycl 0f 2. 2. 2] oct - 3-yl) (5- (3-f or nyl phenyl ) t hi ophene- 2- car boxami
de); and (R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-aminophenyl)thiophene-2-carboxamide);

(R = N-(1-Azabi cygl Ol 2,22 O o b - (5 A L YRR e PRGOY Akl 2P hene- 2-

car boxam de) ;

20 (R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)(5-(4-chlorophenyl)furan-2-carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-yI)(5-(3-pyridyl)thiazole-3-carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(4-pyridyl)thiazole-3-carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-(N,N-dimethylamino)phenyl)thiophene-2-

carboxamide);

25 (R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(8-quinolinyl)thiophene-2-carboxamide);
(S)-N-(1-Azabicyclo[2.2.2]oct-3-yl)(5-(3-pyridyl)thiophene-2-carboxamide);
(S)-N-(1-Azabicyclo[2.2.2]oct-3-yl)(5-(4-pyridyl)thiophene-2-carboxamide);
(S)-N-(1-Azabicyclo[2.2.2]oct-3-y])(5-(2-pyridyl)thiophene-2-carboxamide);
(S)-N-(1-Azabicyclo[2.2.2]oct-3-yl)(5-phenylthiophene-2-carboxamide);

30 (R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)(5-phenylthiophene-3-carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)(4-phenylthiophene-2-carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)(5-(3-cyanophenyl)thiophene-2-carboxamide);



and pharmaceutically acceptable salts thereof. 20 28. A conpound accordi ng,
to daim1l, said conpound being selected fromthe group of:

(R -N-(1-Azabicyclo [2.2.2]oct-3-yl)(5-phenyl furan-2-carboxani deb

(R) - N- ( 1- AYUBPYIE O 2. 2. 2] oct - 3-y1 ) (5- (3-f | uor opheny! ) f ur anFTEEPEYIZ de) ;
(R) - N- (1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) (3- (31t hi enyl ) benzami de); 25

(R) - N-(1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) (3- phenyl benzam de) ;

(R) - N- (1- Azabi cyr)l e[ P-Az2hiowdle[3-22p¢t53-ph@n Hivamephlkemer @ploauy b oxepie e} -

R) - N- (1- Azabi cycl o[ 222] oct - 3-yl ) (3-(3-(N-acet yl am no) phenyl ) benzam de) ;
R) - N ( 1- ASHBPERIAY: [ 2. 2. 2] oct - 3=yl ) (3- (2- t hi enyl ) benzani de) ;

(
(

R) - N- ( 1- Azabi cyg) ~3 5 der: 30
(RN (1- Azabi 2?@#8[([2%23 e R v )
R
3,
(

N ( 1- Azaboxyobe)f 2

t-3-vl 5- f b : .
RN (o nrabs o ERe gl A ol i3 % G BR RN B 2srbosamidele) . vio
01/ 60821 PCT/ SE%/ ﬁ@ﬁ%%ablc @o[@@z %t@-y g{%a@l&ll/&b[ﬂ{e'ﬁ)yl)thlophene 2-carboxamide);
2.2]oct-3-yl)(5-(2-thienyl)furan-2-carboxamd

(R) - N- (1- Azabi cfoHef 2A2a-Djaycto{ 32 210c(-3-y({)85- (fef%mwygtlhénylbghfeur ahiophergrboxani de)

’(R) N- ( 1- ASYBPERAD 22. 2] oct - 3- y1 ) (5- (4- | uor ophenyl ) f ur an- 2- car boxanmi de) ;

R) - N- (1- Azabi | d 5
(9N {1 S et e apa i g oo,

(R) - N- {A- Azabireyrollof 2. 2. 2] oct-3-yl ) (5-(3-fury | )furan-2-c arboxam de);
R) - N- (1- Azabi VA b i de);
(R~ N (1- Arabi YaIB B A5 iRE R e e Eab  HReah INE  oam ce
(1 (F;) N- (1- Azabi cyglin(1-Az2bid @8 230 @) (633 Rihhhkn fiiTupplE R bSgRad) 9xam de) ;

(R) - N- (1- Azabi cifot6f 2Azatngysdal22-3109t 35y §E=(yNiNddimathylepherdenpviddrickan de) ;

(R -N-(1-Azabi cyclq[ 2. 2. 2] oct-3-yl) (4-(2-pyridyl)thi ophene-2-carboxam de);
(R) N-El A%aég?’@éﬁﬁig%z 2. 2} oct - 3- zlgES EB (pKl-lac)étill alm' ISlo)phenyl)fur)a(m 2- )

car boxggn de);  (R)- N- 1 azab1 clo[2. 2 2] oct 3- 1) 5-(3- formylphenyl)thmphene 2- carboxamlde)
(R) - N-(1- Azabi cycl o oct g 3-nitrop henépgfuran - car boxam de);

15 (R)- N- (andaRai- elyém[uz/c [sz’za&wé ](M%ﬂ(@rwmemy ervtRsiPphsaendt ) f ur an- 2-
car boxam deeP
(R -N-(1- A%é%?xc?%ﬁi%[z 2. 2] oct-3-yl)(5-(3-chlorophenyl)furan-2-carboxam de) ;

(R) - N-(1- Azabi cyll phlagnatedliiy adceptablesaltStheNoicet yl ami no) phenyl ) t hi ophene- 2-

20 28 A compound according to Claim 1, said compound being selected from the group

of:

(R)-N-(1-Azabicyclo[2.2.2]oct-3-y])(3-(3-thienyl)benzamide);
25 (R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)(3-phenylbenzamide);

(R)-N-(1-Azabicyclo

(R)-N-(1-Azabicyclo

[
[2.2.2]oct-3-yl)(5-phenylthiophene-2-carboxamide);
[2.2
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(3-(2-thienyl)benzamide);
[
[
[

.2]Joct-3-y1)(3-(3-(N-acetylamino)phenyl)benzamide);

(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-pyridyl)furan-2-carboxamide);
30 (R)-N-(1-Azabicyclo
(R)-N-(1-Azabicyclo
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(4-pyridyl)furan-2-carboxamide);,

2.2.2]Joct-3-y1)(5-(3-thienyl)furan-2-carboxamide);
2.2.2]Joct-3-y1)(5-(2-benzo[b]furanyl)furan-2-carboxamide);



car boxam de); 20

(R) -N-(1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) (5- (3-fl uorophenyl )t hi ophene- 2- car boxam
ggz boxgz) dN—(g %l/éé(%%bl cyclo[2.2.2]oct-3-yl)(5-(3-net hoxyphenyIP)CtrryEg%bggbe 2
(R -N(1- Azab| cyclo[2.2.2]oct-3-yl)(5- (Zg et hoxyphenyl ) t hi ophene- 2- car boxanmi
de); (R) N-(1- Azabicyclo [2.2.2] oct-3-yl) (5-(3 , 5-dinethyli

soxazol -4-yl)t h(@)piﬁéhexzzbzﬁcleﬁr?olﬂm@trﬁ #05-(2-thienyl)furan-2-carboxamide);

(;?) N (1- Azabi CYIS) ]9[(% Azagllc glt 232 ont(35y1§(% (%nﬂq&ggxhy%ggrll))l)tflr}rlagghc%rr‘oeoxgmf’c%s boxami d

(R - N-(1- Azabi cygl Q2 2Bk oabpR3. Mbat(ﬁy 103=@¥dosypheh i) faplhenearBoeatityxam de) ;
(R) - N-(1- Azabi cycl 0[2 2.2]oct - 3%/ 84 chl or opheny I%furan 2- car boxam de) ;
(R) - N- (1- Azabi c{R*Y-(1-Azabicyclo[2.2.2Joct-3-y1)(5-(2- naphthyl)furan carboxamide);

[ 2. 22] Oﬁf 3-yl ) RE’) &il-gzamcyclgﬁt.m Oaﬂ_915’()59(1?,?rﬁlé{h}lbﬁéngfp)%gr?—Q—zcarb%Qamlde);

car boxam de) ;
(R) - N-(1-Azabi cyplol2-22aBLk9abr2. Nbdl Byl @-@uunolfiray o) dibopimets- 2- car boxami de

%A;s)) 0% g 38% agg?%)riﬁ{(z.ﬁggpi@mlo[@ 3 Ipesi-y RSy rmyady Y iumroprERexauidel boxan de) ;
@59%2%? %i]% ?53) %)Pst 35y18(2 %)Pry |ng§ )Sh Pgrbehzeﬁ%rngaggﬁi%)bxam de);

(S)-N(1-Azabic

(S)- N-(1- Azabi cypl ol 2-AZaBikp8b z&Mbat(ﬁym@ @yyridylthidpheph2oabaxmedbox an de) ;
(S)-N-(1-Azabicyclo [2.2.2]oct-3-yl) henyl t hi ophene- 2- car boxam de);
(R) - N—é@_ Az abi cy%)rlhﬁ'( Ps_zatzl]cm!wal%ﬂmt(%y p@éﬁ;&wﬁv’é@mpﬁénes2 CHPBERAATe) ; 5

(RN (1 Azabi clorol 38 8RR b T RN ERRBRAIED) o
e); (R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3- (N—acetylamlno)phenyl)furan -2-

(R -N-(1-Azabi cycl o[ 2. 2. 2] oct - 3- yl') (5-(3-(N-net hyl am no) phenyl )t hi ophene- 2-
car boxani dejrboxaRyide): ( 1- Azabi cycl o

[2.2.2]oct-3- y'g;@- % é*%?o e @*&g}g@é 9@8&9‘?{% enh @rioeas%aa%ae

(R -N-(1-Azabic pyrid hi ophene- 2-car boxani d
e),; 15 (R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3- trlfluoromethylphenyl)furan -2-

(R) - N-(1- Azabi cycl o[ 2. 2. 2] oct - 3- yI)(5 (3- (4-nor phol i nyl ) phenyl )t hi ophene- 2-
car boxani dejrboxamide);

(R)- N-(1- Azabi cygl 0l 2 2.3 8803 Mbd (5516 3- 6 AT AGTRA Y ROEBKb Mt hisaphene- 2-

15 car boxam de);

(R) - N-(1-Azabi C(SR;)lN){(Q—A&alﬂ]:p:dcb[—23—.34bc)t(35ylp115E{ﬁQNyetclauydmﬂnen)@h@?yd:)dnb@)cam?de),

(R -N-(1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) (5- (3-am nophenyl ) f ur an- 2- car boxam de) ;

(R) - N- (1- ASHBPHERHED] 2. 2. 2] oct - 3-yI ) (5- (3- (N, N-di met hyl ani no) phenyl ) f ur an- 2-
20 (R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-fluorophenyl)thiophene-2-carboxamide);

(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-methoxyphenyl)thiophene-2-
carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-ethoxyphenyl)thiophene-2-carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3,5-dimethylisoxazol-4-yl)thiophene-2-
25  carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-aminophenyl)thiophene-2-carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-pyridyl)thiophene-3-carboxamide);

(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(4-chlorophenyl)furan-2-carboxamide);

(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-(N,N-dimethylamino)phenyl)thiophene-2-
30 carboxamide);

(R )-N-(I-Azabicyclo[2 2. 2]oct-3-yl)(5-(8—quinolinyl)thiophene—?,—carboxamide);



car boxam de); and 20
(R) -N-(1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) (5- (3- (hydr oxynet hyl ) phenyl ) t hi ophene- 2-

car boxam de and pharmaceutically acceptable salts thereof npound
accor di ng Y‘)&Qﬁ@f‘% 1, said conpound bei gg sel ected fromt hepﬁfgﬁg&(’g&s

(R -N-(1-Azabi cycl of 2.2. 2] oct - 3-yl) (5- (3= uorophenyl) furan-2-carboxam de);
(R) -N-(1-Azabicyclo[ 2. 2. 2] oct-3-yl)(5-(3-pyridyl)furan-2-carboxam de);
(R) - N- (1- Azabi cyp¢MVa(l2AzabRiyolef 2. 3 2{ac)- é51)(it(4oyyrilctﬂ/)|ﬂ)1@mvrea¢r’zaémb@;d&m de);

,(R) N-(1-Azabi ¢ %():ll\P([l Azabxc]yoﬁ')2§”}6c §5 gsg(ﬁegtll%)y)f)).{lpoﬁx Xe)lfc%r xam1 e?r boxam de)
g 5) - N (1- Azabi ¢givo(124 Zabddyeet 2. 32)0c)-6 31)( #phdnyRriephaeyl-gdibtafride)car boxam de) ;
ER; N—El Azagl c(y?wll\b{lezabzqy@@tP@ 2¥cy- @wlmpbwltagpﬂv)m@r%ﬁmmdmr boxani de) ;
R) - N- (.1- Azabi c 2.2 b 1 de);
(R)- N O Azabi doar stz ospdRe J2ie o0 S P b et oo 2
car boxami de) ; w@)m(leﬂmmz SERLL-08329 (3- c?ﬁaoﬁlﬁ)ny&hﬁdphéﬁ@mcﬁbb@kﬂﬁﬂeﬁ 2
]oct-3-yl)(5-(3-nitrophenyl)furan-2-carboxan de) gpa )dl Az abi cg/clo[Z 2
f

2] oct - 3-yl ) (5- ((@JW(MW@ %Wim&ﬁ;ml))(ﬁﬁ é(\lrﬂzelhyé%tﬁlﬁe ghiophene

(R) N-(1- Az%tz)lx%lclzd 9,[2 2.2]oct-3-yl)(5-(3-chl orophenyl)furan-2-carboxam de);

( R) bN (1- dAZ?b' qRGN{124 Zabzdyeref 2. 32)0c)- 6 SN B¢ I-hydrosiphkmyTitniopimerty| ) t hi ophene- 2-
car boxami de
(R) - N-101- caghwixegpided] 2. 2. 2] oct - 3- yl ) (5- ( 3- ami nophenyl ) t hi ophene- 2- car boxani d

()R) N ( 1- Azabi (RS FOYSIOI2 3200 P YR ST PRI SPRERE 25 PRGN de) -
(1 g) N- ( 1- Azabi qml]\o@z/xiabayomp 32¥dc)-6.54 )X B¢ py-imdyphptihy I yplsyighdpsarkibxam de) ;

(S)-N(1- Rz’ldlﬁxé?’éﬂeéi[ 2.2.2]oct-3-yl)(5-(2-pyridyl)thi ophene-2-carboxamn de);
(R)-N-(1-Azabi gg/éZ-lf\g{lgA%a'b@y?ﬁZ.§.2}’o|c)-§-%f])?ﬁ?ﬂ}’zlrﬁjﬁbrﬁpcnﬁ@;ﬁfegyl%folﬁﬂé?&@-de) :

(R -N-(1-Azabi
2] oct -13- ylcaffoxb@idey.:anophenyl ) t hi ophene- 2- car boxam de); (R)-N(1-Azabicyclo

[2.2.2]oct-3-yl dro henyl t hi ophene- - carboxa
(R) - N- (1- Azabi c{%é*lNo%l?A@ %~ c % ‘ﬁl"(? ﬁ?ngcﬁgle’éq”%iﬂi)am de) ;
(R -N-(1-Azabi 12 3 xam de) ;
AR Ste iy | JREN Cllazabgdy%tzéz}dc) §@1)@(3%%9%@45%&5#Q@arb%xmfdlep )
2. 2] oct - 3-yl ) ( FR(-B~(1hyhibizyylotd i@ lor phetyd-j3-tV, Opdimnty Rmisaphowiifirde P ;
carboxamide); and
20 (R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-(hydroxymethyl)phenyl)thiophene-2-
carboxamide);

and pharmaceutically acceptable salts thereof.

29. A compound according to Claim 1, said compound being selected from the group:

25 (R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)(5-(3-fluorophenyl)furan-2-carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-pyridyl)furan-2-carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(4-pyridyl)furan-2-carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-methoxyphenyl)furan-2-carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-yl1)(5-(4-fluorophenyl)furan-2-carboxamide);

30 (R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(4-pyridyl)thiophene-2-carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-pyridyl)thiophene-2-carboxamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-(N-acetylamino)phenyl)furan-2-

carboxamide);



and pharmaceutically acceptable salts thereof. 20 30. A conpound accordi ng
to any one of Clains 1 to 29, for use in therapy. 31. Use of a conpound as

defined in_an e of claine 1 to 29, in the manufacture of j ment
for the trgﬁ‘ﬁéﬁﬁ&lor prophyl axi s of psx%]_oti c disorders or Fﬁf’éﬁ@g’@%m 25
i npai rment di sorders. 32. The use of a conpound as defined in any one of
clains 1 to 29, in the manufacture of a pedicanent for the treatnent or

prophyl axi s of (R -drdEslet? o2 1actANIN?6iaIoRNGDERN-Z i BPEREE ) of the a7
ni cotinic receppOn; i;S i€ aby..3Q. (3 16, as defined
in any one of g?agilvrres} ﬁ%@gigﬁ'fﬁj%cﬁg yr??gsn&?‘ gm&d&?(gnaﬁé%lﬁ%&?}eﬁg?%gﬁent for the
treat ment «rbgaampdey|l axi s of Al zheiner's di sease, learning deficit,

cognition deficit, attention deficit, ry loss, Le Bo De tia,
Attention Defi dﬂ'%“@ﬁ%b@%%izgéﬁ%ép’iﬁgg?éOrojpg@yﬁb‘ﬂ\éaﬁ_g{ﬁ%"?’%}“ *sor der ,
anxi ety, schi ZC{M‘-?\@@L&F& Blo .Q.E]d&i@é&)é%e?ﬁfﬁ-%éétﬁ%mﬁ%ﬁéh?%ﬂ)'pﬁenedi-5ease,

Hunt i ngton' s di sease, e's syn neurodegenerative disorders in
whi ch t hemeboxsmideys of cholinergic synapse, jetlag, cessation of snoking,

ni cotine addiction includin hat re ting. from osure_to products
cont ai ni ng ni Cd{ﬁ-h’é(,l-%bﬁ,yd@?z-%?@)@kaﬂ?t% d'% Pf‘et“i@?m%” ?“eﬁzf?@{bﬁé );
treatnent or pr(ﬁp_wydl%a%icsbr;loaszgwaas.Cy,l)(és-@5§§dy®tm5pneaé-@lda%haﬁide>;i mpai r ment

di sorders, which conprises admnistering a thérapeutically effective anount
of 10 a conpoyfENd$-Atebicpad[2ih2lanty3-ghe-Gfpyaldal)heophena2-28rbogsnids); net hod of

tr eat nent | axi s. of dj 1di t ] in_whi
activabion of " (RBVLF BeaBistiinlcl TReens Bt G B R B ses
admi ni stering %R)-Wf%%}&/i:l%F§.i.%]50%%%%%_4-16&@HHBBEenQD—@arE&@Hﬁ)&HW as defined

in any one of ains 1 to 29 he mét hod according to C ai m 35,
wher ei n the di $8)-eil-AmbialyelnBl djocs3¢i)ée tleyanopheay bihinghelef I-carboxagad®i t i on

et ci t Hyper ack Oy epesiabr ik a0y SRR BRSPS or mani o
depr essi ongrH3Rikidegon’ s di sease, Huntington's disease, Tourette's syndrone,

20 neur odegenerative disorders in which there is |oss of cholinergic
synapdé, j et| agR)-deddssabisticlont2.2leokdwh(S-phanokythiepbengr L edrboxamdd)udi ng t hat

resulting from exROsul SoiclciBio8 o oees-y DOt ALRidthA HREAS calBldnidl), or
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-(3-(hydroxymethyl)phenyl)thiophene-2-
carboxamide);

and pharmaceutically acceptable salts thereof.
30. A compound according to any one of Claims 1 to 29, for use in therapy.

31.  Use of a compound as defined in any one of claims 1 to 29, in the manufacture of a
medicament for the treatment or prophylaxis of psychotic disorders or intellectual

25  impairment disorders.

32.  The use of a compound as defined in any one of claims 1 to 29, in the manufacture
of a medicament for the treatment or prophylaxis of human diseases or conditions in which
activation of the o7 nicotinic receptor is beneficial.

30
33.  The use of a compound as defined in any one of claims 1 to 29, in the manufacture
of a medicament for the treatment or prophylaxis of Alzheimer’s disease, learning deficit,

cognition deficit, attention deficit, memory loss, Lewy Body Dementia, Attention Deficit



37. A process for the preparation of a conmpound of formula I, as defined in

?ny ore of 25 clains 1 to 29, which conprises: reacting a conpound of
ormula VI:. H NyAr- J NO VI wherein J represents hal ogen r Q2CF3

subst i t uentV@PG08A nosition of ring Arl at whi Eh t he bond t Cﬂsﬁgﬂ s

formed wth a organonetal lic conpound o¥ > or mul a Vil; WD 01/60821

PCT/ SE01/ 00329 -76 Ar2 M VII in the presence of a organonetallic

\(I:we:t al yst aHupwedtiventDis@8er, Adepshigephsenit.onania of mygnic fepraypinys Pakingans 0 5 v
erein: Ar' represents.a.henzene, furan t hi 0L ng; r. ents

hal ogen, ogmﬁgﬁé%ﬁgngWSVP 55*?%5enﬁﬁéﬁuggﬁéfggﬁgggﬁggngéggﬂ%%ﬁéggﬁﬁﬁg, J

may only r@pfaseRt oDENINBRic dyadhsBEieti Y, &M sinbkiagptisotieciddizedbm or para

to the 10 carboxam de group; or an enantiomer thereof, and ,

phar maceut inghiding thataesytang feom gKpasuter@ PESHCTS SONtAININEIHGRSTA P AR O FIFFTRE VE o

clain1§§, a)hg conmpound being selected fromthe group:

N-(l-Azabicycﬁb[z.2.2]0ct-3-y|)(5-broanuran-2-carboxanide); 15

N- (1- Azabi cycl o[ 2 2. 2] oct - 3-yl ) (5- bronot hi ophene- 2- car boxami de) ;

N- (1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) ( 3- bronbbenzam de) ;

(1- Azabi cycl o[ 2. 2. 2] oct-3-yl ) (4- bronobenzam de);

(1- Azabi | - 3- oy j s :
(1. Aoabi el op 35l eliphont bP g BARRRRAANNOR: disggers or intellecual
E 1- Azabi gyiraledt @isatiost wiicl kdihdrides adminktapizerntedpasichibx efficcded amount of

1- Azabi cycl of 2. 2. 2] oct - 3-yl ) ( 5- br onot hi gphene- 3- car boxam ,
10 a ?:/ompo[und as dt]efined in ar>1/y %Ige of Claims 1 to 28. de);

N-
N-
N-
N-
N-
35. 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
therapeutically effective amount of a compound as defined in any one of Claims 1 to 29.
15
36. The method according to Claim 35, wherein the disorder is Alzheimer’s disease,
learning deficit, cognition deficit, attention deficit, memory loss, Lewy Body Dementia,
Attention Deficit Hyperactivity Disorder, anxiety, schizophrenia, mania or manic
depression, Parkinson’s disease, Huntington’s disease, Tourette’s syndrome,
20  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.

37. A process for the preparation of a compound of formula I, as defined in any one of

25  claims 1 to 29, which comprises:

reacting a compound of formula VI:

H
N 0]
\'!

wherein J represents halogen, or OSO,CF; substituent at the position of ring Ar' at

which the bond to ring Ar’ is formed with a organometallic compound of formula VII;



or an enantioner thereof, and pharnaceutically acceptable salts thereof.
40. A conpound according to claim 38, said conpound being selected fromthe

group: 25 (R -N-(1- Azablcyclo[2 2. 2] oct-3-yl) (5-bronof uran: m de
(R)-N—(l-A%&Hﬁ@@ 90[2 2.2]oct-3-yl)(5- bggnnthlophene 2- carbgégﬁgﬁﬁﬁég )
(S)-N-(1-Azabicyclo [2.2.2]oct-3-yl)(5-bronot hi ophene-2-car boxam de); WO
01/ 60821 PCT/ SE01/00329 -77
(R -N-(1- Azabi cycl o[ 2. 2. 2] oct - 3-yl)
(R -N-(1-Azabicycl o[ 2.2.2]oct-3-yl)
(R -N(1- Azabicyclo[2 2.2]oct-3-yl)
(R) -N-(1- Azabi c I
(R) - N- (1- Azabi é {’rﬁseé“:%})g%?@é“%‘%
(R -N-(1- Azabi cycl o[ 2. 2. 2] oct - 3-yl)
pharmaceutically acceptable salts t
38. A compound of formula VI:

®/ \[(

N

A8 oM nobenzani de) ;
(4- bronobenzam de) ;
(3VHodobenzan1de)
4-1 odoben 5
t%kc WﬁWﬁfﬂlggkene 2- car boxam de); or

(5- bronot hi ophene- 3-carboxanmi de); or a
her eof .

5 Vi
wherein:
Ar' represents a benzene, furan, or thiophene ring;
I represents halogen, or OSO,CFs3, provided that when Ar' represents a benzene
ring, J may only represent bromine, iodine, or OSO,CFs; in a position meta or para to the

10  carboxamide group;

or an enantiomer thereof, and pharmaceutically acceptable salts thereof.

39. A compound according to claim 38, said compound being selected from the group:
N-(1-Azabicyclo[2.2.2]oct-3-yl)(5-bromofuran-2-carboxamide);

15 N-(1-Azabicyclo[2.2.2]oct-3-yl)(5-bromothiophene-2-carboxamide),
N-(1-Azabicyclo[2.2.2]oct-3-y])(3-bromobenzamide);
N-(1-Azabicyclo{2.2.2]oct-3-yl)(4-bromobenzamide);
N-(1-Azabicyclo[2.2.2]oct-3-yl)(3-iodobenzamide);
N-(1-Azabicyclo[2.2.2]oct-3-yl)(4-iodobenzamide);

20 N-(1-Azabicyclo[2.2.2]oct-3-yl)(4-bromothiophene-2-carboxamide); or
N-(1-Azabicyclo[2.2.2]oct-3-yI)(5-bromothiophene-3-carboxamide);

or an enantiomer thereof, and pharmaceutically acceptable salts thereof.

40. A compound according to claim 38, said compound being selected from the group:

25 (R )-N—(1-Azabicyclo[2.2.2]oct-3-yl)(5—bromofuran—2—carboxamide);

(S)-N-(1 -Azabicyclo[2.2.2]oct-3-yI)(S—bromothlophene—2—carboxarmde);



WO 01/60821 PCT/SE01/00329
-77-

(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(3-bromobenzamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)(4-bromobenzamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)(3-10dobenzamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)(4-iodobenzamide);
(R)-N-(1-Azabicyclo[2.2.2]oct-3-yl)(4-bromothiophene-2-carboxamide); or
(R)-N-(1-Azabicyclo[2.2.2]oct-3-y1)(5-bromothiophene-3-carboxamide);

or a pharmaceutically acceptable salts thereof.



