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only improve the memory of patients but in addition act to keep these neurons alive. Smoking

actually seems to protect individuals against neurodegeneration and compounds behaving on
30 these receptor may very likely have a generally neuroprotective effect.

However degeneration of the cholinergic system is not limited to individuals suffering from i.e.

Alzheimers disease but is also seen in healthy aged adults and rats. Therefore it is suggested

that the cholinergic system is involved and partly responsible for the memory disturbances

seen in aged animals and humans. Nicotine receptor modulator may therefore be useful in the
35 treatment of Alzheimers disease, memory loss, memory dysfunction, AIDS-dementia, senile

dementia or neurodegenerative disorders.
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syndrome, social phobia, chronic fatigue syndrome, premature ejaculation, erectile difficulty,

anorexia nervosa, disorders of sleep, autism, mutism or trichotillomania.

30 Nicotine improves concentration and task performance. Therefore compounds exhibiting
nicotine receptor modulating properties will be likely to be useful compounds in the treatment
of leaming deficit, cognition deficit, attention deficit, attention deficit hyperactivity disorder and
dyslexia.

Tobacco use and especially cigarette smoking is recognised as a serious health probiem.

35 However nicotine withdrawal symptoms associated with smoking cessation makes it difficult to

break this habit. Withdrawal symptoms include anger, anxiety, difficulties in concentrating,
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disorders or diseases inherent from smooth muscle contractions like i.e. convulsive disorders,
25 angina pectoris, premature labor, convulsions, diarrhoea, asthma, epilepsy, tardive dyskinesia,
hyperkinesia.

Further, it is well known that nicotine has an effect on appetite and it is predicted that
modulators at the nicotine ACh receptor may be useful as appetite suppressants in the

30 treatment of obesity and eating disorders.
The cholinergic receptors play an important role in the functioning of muscles, organs and
generally in the central nervous system. There are also complex interactions between
cholinergic receptors and the function of receptors of other neurotransmitters such as
dopamine, serotonin and noradrenaline.

35 It is likely that nicotine receptor modulator compounds can be effective in preventing or
treating conditions or disorders or diseases like: inflammation, inftammatory skin conditions,
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J. Med. Chem. 1995, 38, 1998-2008, describes o-ligands with potential anxiolytic activity.
20 J. Org. Chem. 1994, 59, 2164-2171,describes abbreviated Ibogaine congeners.
There is thus a large need for the development of nicotinic ACh receptor modulators with a
more favourable pharmacological profile. A favourable pharmacological profile meaning for
example:
- A high binding selectivity for the receptor subtypes of neuronal nAChR's, e.g. the a7-
25 subtype
- A low affinity for the muscular subtype.
- An induction of cell survival.
- An oral efficacy in vivo (rat model) of arousal/attention.
- A low toxicity in vivo.
30 - A non-mutagenic compound

According to the present invention valuable modulators of the nicotinic chotinergic receptors
are provided. Certain compounds which are antagonists at the nicotinic ACh receptor may be
useful for the treatment of transient anoxia and induced neurodegeneration.
35
Objects of the invention



It is an object of the present invention to provide novel :
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char act eri ¥@9%§18kecr eased cholinergic function or responsiREI/DKEIFIR2S
activity of 5 nicotinic ACh receptor nodul ators. Anot her obj ect of
the present invention is to providegnovel pharmaceutical conpositions
cont ai ni ng these conpounds, as well "as nethods for the preparation thereof
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objects will beconme apparent hereinafter to one skilled in the art.
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t he cggtral nervous system covers for exanple: neur odegenerative

di sorders, cognitive or nenory dysfunction, Al zheiner's disease, 30

Par ki ns dhisyetianbarebjeatiofitheigvention talprovids epvehagropoungs that havesomie ieat el oki s,
Glles dtﬁekcﬁlowin fg\%gﬁa%tlé Sursiiiiie, attention deficit hyperactivity
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obsessi veA bighpirdirigwelagiivtyrforshe receplor subtypies of arsrenal NAChRIB0T-@Xhe o7 subtyng: vosa,
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erectile difficulty, nutism and
20 Other objects will become apparent hereinafter to one skilled in the art.

The present Invention

in the context of this invention “treating” covers treatment, prevention, profylaxis or alleviation

25 and “disease” covers a disease or a disorder or a condition;

In the context of this invention “modulator” covers agonists, partial agonists, antagonists and
allosterical modulators,

In the context of this invention disorders in the central nervous system covers for example:
neurodegenerative disorders, cognitive or memory dysfunction, Alzheimer's disease,

30 Parkinson’s disease, Huntington's disease, Amyotrophic Lateral Sclerosis, Gilles de la
Tourettes syndrome, attention deficit hyperactivity disorder, anxiety, depression, mania, manic
depression, schizophrenia, obsessive compulsive disorders, eating disorders like anorexia
nervosa, bulimia and obesity, narcolepsy, nociception, memory loss, memory dysfunction,
AIDS-dementia, senile dementia, peripherial neuropathy, leaming deficit, cognition deficit,

35 attention deficit, autism, dyslexia, tardive dyskinesia, hyperkinesia, epilepsy, bulimia, post-
traumatic syndrome, social phobia, chronic fatigue syndrome, disorders of sleep,



trichotill omani a. 5 1n the context of this invention inflamuatory
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as treatindimd contdest bt thisdnventien infidremataryycodditionsi coterd for exarkgle Ghflarneat@y skiddi cti ve
subst anc - : ' ' i . al ' h ] owi ng,

2 one. orcargians i iEnk BiFRhER, Lhiths dithEt ifbinhaidp BB A Bpde Gioenell |

any of icdditierdianthoeaers or any m xture thereof, or a pharmaceutically -
accept abl e salt thereof; 30 wherein Is a single or a double
bond,; R is hydrogen, alkyl, alkenyl, alkynyl, cycloal kyl,

cycl oal kyiseaseslassaegiajed with speatikinusclepentractions covers for example: convulsive

10 disorders, angina pectoris, premature labor, convuisions, diarrhoea, asthma, epilepsy, tardive
dyskinesia, hyperkinesia.

(n the context of this invention pain covers for example chronic, acute and recurrent pain,
postoperative pain, migraine pain or phantom limb pain;
15
Abuse of chemical substances covers smoking as well as use of other nicotine containing
products, use of opiods like heroin, cocaine and morphine, use of benzodiazepines or alcohol.
In this context “treatment’ covers treatment, prevention, profylaxis and alleviation of withdrawal
symptoms and abstinence as well as treatment resulting in a voluntary diminished intake of the
20 addictive substance.

The invention then, inter alia, comprises the following, alone or in combination:

A compound having the formula,

NR )>—R'’

1
any of its enantiomers or any mixture thereof, or a pharmaceutically acceptable salt thereof;

30 wherein

- - isasingle or a double bond;

R is hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, aryl or aratkyl; and
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[err] 5. = aryl which may be substituted one or nore tines-
wi th substituents sel ected fromthe group consisting of alkyl,

cycl oal kyl WeY¥PHBEl kyl al kyl al kenyl, al kynyl, al koxy, B/DRd0012S,

t hi oal koxy, thiocycl oal koxy, nethylenedioxy, aryl oxy, hal ogen, CF[err],

OCF3, CN, am no, am noacyl, nitgo, aryl and a nonocyclic 5to 6

menbered heteroaryl group; 10 a nonocyclic 5 to 6 nenbered
het er oaryl group which may be substituted one . or nore tines with

substi tuentslﬁ‘el ected fromthe group consisting of alkyl, cycloal kyl,
cycl oal kyl al yIls al kenyl , al kynyl, al koxy, cycl oal koxy, thioal koxy,

t hi ocycl oal koxy, O net hyl enedi oxy, aryl oxy, hal ogen, CF[err], OCF3, CN,
amno, nitro, aryl d a nonocyclic 5 to 6 15 nmenbered heteroaryl group; or

a bicyclic heteroafyl %rﬁgﬁp@%ggmpgn %l rélglaikgngh%gﬁglkﬁenbered

heteroaryl group fused to a benzen honocyclic 5
to 6 menber edycloalkgalisylcaming; orand whi ch nmay be substituted one or nore tines
W th sjbstituents selected from20 the group consisting of alkyl,

cycl oal kyl, cycIoaIkyIaIkyI al kenyl , al kynyl, al koxy, cycloalkoxy,

t hi oal koxy, t hi ocyail vhickeay, beragbstijutedont anrporedimeb with subsiituegtsrselecd, OCF3,
CN, am t eroaryl

group: o B drcup, cons B0 of ARG, SRR Krsido iyl ARFAE UREL 00N o

f or nul a ©¥¢ aﬁmm fhioalkoxy, thiocycloalkoxys mgihylepgeiony, aiyloyy, hatogrmrGH., OGFk NI |

cycl oal laino, arfinddlkiitrd! dyiland Adnoyclie 635 E¥hemtdAdl heteroaryitffoup;
10
a monocyclic 5 to 6 membered heteroaryl group which may be substituted one
or more times with substituents selected from the group consisting of alkyl, cycloalkyl,
cycloalkylalkyl atkenyl, alkynyl, alkoxy, cycloalkoxy, thioalkoxy, thiocycloalkoxy,
methylenedioxy, aryloxy, halogen, CF,, OCF,;, CN, amino, nitro, aryl and a monocyclic 5 to 6
15 membered heteroaryl group; or

a bicyclic heteroaryl group composed of a monocyclic 5 to 6 membered
heteroary! group fused to a benzene ring or fused to another monocyclic 5 to 6 membered
heteroaryl, and which may be substituted one or more times with substituents sefected from

20 the group consisting of alkyl, cycloalkyl, cycloalkylalkyl alkenyl, alkynyl, alkoxy, cycloalkoxy,
thioalkoxy, thiocycloalkoxy, methylenedioxy, aryloxy, halogen, CFs, OCI-;a, CN, amino, nitro,
aryt and a monocyclic 5 to 6 membered heteroaryt group;

A preferred embodiment of the invention is
25 a compound of formula 1 wherein '

R is hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, aryl or aralkyl; and

R'is
O

N

30 R?, wherein RZis hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, amino; or
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aryl which is substituted one or nore tinmes with substituents selected from
t he group consi sting of cycloal kyl, cycloal kyl al kyl al kenyl, al kynyl,

al koxy, cyWPE&F4H8ky, thi oal koxy, t hi ocycl oal koxy, net lrdrancdioamey,

aryl oxy, OCF3, CN, am no, am noacyl, nitro, aryl and a monocyclic 5to
6 nmenbered heteroaryl group; 5 a nonocyclic 5to 6
menber ed heteroaryl group which may be substituted one or nore tines

W th subst] tuent syt SduidiRRed bt IrANPIRAnTEhIBMuas Bhilq roweleoal k!

cycl oal kyl al kyl enyl , oal koxy hi oal koxy

o o 9P RBRSSING Of il SRR ﬂfe;»w@wéynyh 21k hyclaatkoNy, SRaNoxEN,
Nitro, otyciaikoxy, ﬁi@t&%ﬁ@dw)&} éylbsay @er @i&@mﬁ@%rﬂmaeyuqafrdlagma@wa or

a bicyclic het eroar roup mposed of a monocyclic 5 to menber ed
het er oaMPNogycliid E“ﬁ ﬁ@drﬂ‘@?é?%ﬂtgfﬂﬁp fused to a benzene ring or fused to
anot her nonocyclic 5 to 6 nenbered heteroaryl, all of which may be

substituted one or ' substi t uent el e ted fr the group
consi st ing of al K TONSENAI0R RemBored bERR BIEGP Which diyoe substhdF ook
al koxy, ocieleGimdsonth, subbm@aimmectedfmr@m@rmﬁi d@nxyungmratkytl, eyeRAikgixy, ar yl OoXYy,

hal ogen a _nonocyclic 5to 6
menber e %‘%{%‘XWF"B{' 3{‘}}5'1)]' a%(Nky, %l%*ﬁ tblpgl}(@fy,, é‘é?%‘ﬂ% f®¥ent of the

i nvent i mthy!bnedmmambxst,fhaﬂuyenma, OCHL ON;i mitr@, @iryl and a monbtyiclic $15o08 ogen,

methyl, ethyl gr benzyl: Rlerr] is acetyl, 2-methoxyphenyl,

2- nap1|9t mem%reﬁe{éﬂ?r&%ﬂ%w’ 2- sel enophenyl 3-pyridyl,

3- (6- et hoxy) pyridyl, 3-(6-chloro)pyridyl, 2-thiazolyl, 3-thienyl,

2ol 2 (3 p e BMR b ObE oo bt s Hokberey
3- qui nohétetparyl groyp withione neteraatdse fusstiue albennieing of fusedhiplanothetmonasytliceny | |

2- 25 bg ’P&?H&' ?é ﬁteﬁa&hhfgﬂﬁﬁc@m% Bé’é%ﬂutedt%b%'?ﬂ'{o?e tﬁné?év&m enyl,

2- (3- brono) benzo enzot urt her
enbodbneyhstiventsiseler érnm the grogp @%Sﬁ%lpg ehalikdscyaloaitd, mﬁoalhylalkyl alkenyl

8- BeBlWAyI ?a‘"&%y F&Vé!b;ﬂﬁ(d thl%alﬁé l:l b?bxg r%@tﬂﬁ&né’di&?earylog halogen,

- 8-az |cyc -2-en

PﬁwQC:fa( @Nq%ﬂ“ﬁem Ia)'¥’ apd g MORPEYFHE § 036 Q‘emPB@P-hEleéQ?éY' group;
(3 Benzof uryl) - 8- net hyI 8-azabicycl o[ 3.2.1 ]oct-2-ene,

-3- (3-Bepzot h % | - 8-azabi cycl o% cﬁ Jf oc - -ene,;

) (é”‘i* Fb%lewq b%f“ﬁ?ﬁ 3t dhejnvantieq isi agpoynd of iyyat @'H%fe'"

) - &ol\/bt hyIR3sm@rmhmémplhemyﬂq\-bgn@zabl cycl o[ 3. 2 1 ]oct 2-ene; 35

) - 8- Met hyl - %3 g - 8- azabi cg l"%

BNt hyl - B RS RTORNOUPE o P, & Asstmidbarent. zsgehopheny
3-pyridyl, 3-(6-methoxy)pyridyl, 3-(6-chloro)pyridyl, 2-thiazolyl, 3-thienyl, 2-thienyl, 2-(3-
methoxymethyl)thienyl, 2-furyl, 3-furyl, 2-(3-bromo)thienyl), 3-chloro-thien-2-yl, 3-(3-furyl)-2-
thienyl, 3-quinolinyl, 3-benzofuryl, 2-benzofuryl, 3-benzothienyl, 2-benzothienyl, 2-

25 benzothiazolyl, 2-thieno[3.2-b]thienyl, thienof2.3-b}thienyl, 2-(3-bromo)benzofuryl or 2-(3-

bromo)benzothieny!;

! OOOOODOO

()-
()-
()-
()-
()
(+
(+
(+
()-

A further embodiment of the invention is a compound as above which is
+)-8-Benzyl-3-(3-pyridyl)- 8-azabicyclof3.2.1]Joct-2-ene;
(£)-8-Methyl-3-(3-pyridyl)- 8-azabicyclo[3.2.1)oct-2-ene;

30 (+)-8-Methyl-3-(3-quinolinyl)- 8-azabicyclo[3.2.1]oct-2-ene;
(x)-3-(3-Benzofuryl)-8-methyl-8-azabicyclo[3.2.1]oct-2-ene;
(x)-3-(3-Benzothienyl)-8-methyl-8-azabicyclo[3.2.1]oct-2-ene;
(+)-3-(2-Thiazolyl)-8-Methyl-8-azabicyclo[3.2.1]oct-2-ene;
(+)-8-Methyl-3-(2-methoxyphenyl)-8-azabicyclo[3.2.1]Joct-2-ene;

35 (+)-8-Methyl-3-(3-thienyl)-8-azabicyclo[3.2.1]oct-2-ene;
(x)-8-Methyl-3-(2-naphtyl)-8-azabicyclo[3.2.1)oct-2-ene;
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Exo- 8- Met hyl - 3- (3- pyri dyl ) -8-azabi cycl o[ 3. 2. 1 ] oct ane;

([err])-8-H 3- Péndyl) 8-azabicyclo[3.2. 1 Joct-2-ene;

() - 8- Met hy|WQ2 %fé‘il(* net hoxy) - pyri dyl | - 8- azabi cycl 0[ 3. 2. 1 | ROT/IDKIBI06225
rr])-3-Acetyl -8-nethyl-8-azabicyclo[3.2. 1]oct-2-ene; 5

8- Met hyl - 3- [3 (6-chloro)-pyri dyé] -8-azabicyclo[3.2.1 ]Joct-2-ene;
r])-3-(2-Benzofuryl)-8-nethyl -8-azabi cyclo[3.2.1 ]oct-2-ene;

](2 EBQFBZDVetHyB:BLY(Q byr&fynwtdmbacﬁ:imab o@wﬁbO[B 2. 1 ]oct-2-ene;
;

e R

2 @HWWM@EGP(B’EMOM -pyrityl]-8:e2aliiéylop.d.] joctk2-enegne;

(
o AR P 2408 AR 1 o1 5. 2. 1] bt - 2-emer
(2-(Epe-Methyi-afa{(trghlod)-pyrialyl]-8yazhisi¢ydlofs.2. 1jook2- er%l eng 5 11 oct. 2 s
o ARy Bt pnif pladb ol p 1R BERRNCYCl o1 312 1 Toct - 2 ene:
r]) -(3)-3-22-Behzathignylirrinpthgl-Grezdiidyecl 83 2z3dkt-@yemlep[ 3. 2. 1 ] oct - 2- ene; :
{5 %5@-@”%%’"9 Proarnaliy glaiciadas ndfs %i”foct 2-ene
(2- B)a&ﬂn‘\m‘%ﬂphe'w‘)e&-me@-amedg[Bmd[]@t2 ellle] gct2 1ene 30

t-
f% (Qﬁsglr gﬁngﬁ@ngg?eﬁlﬂ F%fgeg&ﬁ% Qaézggﬁ%fc%l o[ 3. 2] C)(1:] oct egeene
1) 48 (@ﬂah@mmfblenvlﬂmwwﬁamblnyqlolazdmw@pe,l 0[3.2.1 ]oct-2-ene;
](3(935- 0 S o) Smeph ¥ hrabiaanoNsh e, 1 0ct - 2- ene of

azabi cycl 0[3.2.1 ]oct-2-ene;

- 3- 2-th -8-ne
25 or a‘ﬁ\ﬂ%‘%&%&r@f’ﬂ%ﬁh"sﬁ %?@b@ﬁ‘t“@[k?é]%aﬁﬂﬁon salt thereof; a

phar nacqyf—sd(aafrmemgs&]weayl) amw-e%&ucwotd@ﬁﬁaey&m&al Iy effective anount
of a co rmaceuti cal | % acceptabl e addition

sal ttﬁegg)c’# 2 ?'aa%qfﬁérb?%eﬂw) g-tmqﬂyég-[az%cyclo[az -pirglr utically acceptable

carrier (@)-3qiSemophei)- a-methﬁea-mencyﬂlo[azqqnmwd as above for the
he treat nent or prevention of a

fact
ggggl ?lCcS%r é)é?%ﬂ'ﬁg Q%FE'GF%% @3041]8"?%’%%9 ani mal body, including a
human,  (x)-3-fg{3eFurgppdhienyde- m—ahabmmlﬂsza]ocdzeﬁ@;se is responsive to the

?’(C::EI'; \[/):é f)o% gggr?zokur}}'llfe %K'/l 8555 :éy%[s 2. 1]o§%géjnle?t ors; 35
20 (%)-3-[2-(3-Bromothienyi)}-8-methyl-8-azabicyclof3.2.1]Joct-2-ene;
(x)-3-[2-(3-Bromobenzofuryl)]-8-methyl-8-azabicycio[3.2.1]oct-2-ene;
{)-3-[2-(3-Bromobenzothienyl)]-8-methyl-8-azabicyclo[3.2.1]oct-2-ene;
3-[2-(3-Chlorothienyi)]-8-methyl-8-azabicyclof3.2.1]oct-2-ene or
(£)-3-[3-(3-Furyl)-2-thienyl]-8-methyl-8-azabicyclo[3.2.1]oct-2-ene;
25 or a pharmaceutically acceptable addition sait thereof;

r

([
(+
([
()
([
()
()
(+
()
()
()
()
([
()
()
()
()
()
([
3-
([

e
) -
e
e
)-3
e
e
[
e

r
3-
r

3-
3-
3-
3-
3-
3-
r

3-
3-
3-
3-
3-
r

2-
rr

a pharmaceutical composition, comprising a therapeutically effective amount of a compound
as above, or a pharmaceutically acceptable addition saltthereof, together with at least one
pharmaceutically acceptable carrier or diluent;

30
the use of a compound as above for the manufacture of a medicament for the treatment or
prevention of a condition or disorder or disease of a living animal body, including a human,
which condition or disorder or disease is responsive to the activity of nicotinic ACh receptor
modulators;

35



10 the use of a conpound as above wherein the disease to be treated is

pain, a disease in the central nervous system a disease caused by

snoot h nmuscl e contracti on, neurodegeneration, i nfl ammati on, chem cal

subst ance WiWp884Bt wi t hdrawal synptons caused by the cessagcopkaiooz2s | nt ake

of the chem cal substance. The use as above wherein the disease is a

di sease in the central nervous system said di sease being Al zheiner's

di sease, Parkinson's di sease, neno dysfunction or attention deficit

nyPer acineliser 8caMbéific as andlle WHere e @SeARBY 6 BORESIShaln)8 dleaRAR el © e

treated I's chem cal substance abuse or w t hdrawal 'synptons caused by the

cessat i BNt NeMOUREYSISM, aliseasfeAused bsmeatia mescle sentegction, pelrpdegsneralidnst ance

abuse bgiBamalBN icRémiRal substaide 4HuBE br WitHPIWAD Syrstoma talised b iraciaséation of and

w t hdrawal s tons caused by cessation of use of nicotihe containing

pr oduct E‘,‘ake%g%af‘hﬁ@!%g'd’sbﬁ@f’?%e preparation of the conpounds as above

conprissing the step of reacting a conpound having the fornul a a)

the step, of reacting.a conmpound havipng the formil a o

Lerr] 20neUSe g5 huP WhRraLInG disgese 1 B@IStBRR B e FairaLherysis SYRtEm SPId EIREaS%0r mul

R er r ] - being Wirhelien's Blsedde] Pamkina6n’sl gisbax@fdmemo fanétidhlopugshtiby defizity dr at-i on of

t he con‘Round .o%tdai ngd; 25 b) the step of reacting a conmpound having the

f or mul a"YPEFRRIVY diSOrder. e ein R is as defined above, with a conpound of

formula Rlerr]-X, wherein R is as defined 30 above and X is hal ogen,

2 8%83:9?15&‘%3\%‘1‘ %sgél‘fa:\{é 'v@lg%utfné%gggslé to Be treated iscghemiéamgubﬁaﬁge ggusre%gum ng a _
withdrawal symptoms caused by the cessation of intake of the chemical substance, said

chemical substance abuse being smoking or use of other nicotine containing products
and withdrawal symptoms caused by cessation of use of nicotine containing products;

15 a method for the preparation of the compounds as above comprising the step of reacting a
compound having the formula

a) the step of reacting a compound having the formuia

NR =0
20

wherein R is as defined above, with a compound of the formula R'-Li, wherein R'is as defined
above followed by dehydration of the compound obtained;

25 b) the step of reacting a compound having the formula

N\

NR/)—08S0,CF,

wherein R is as defined above, with a compound of formula R'-X, wherein R' is as defined
30 above and X is halogen, boronic acid, or trialkyistannyl; or

c) the step of reducing a compound having the formula
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wherein R err] is as defined above; 5 a nethod of treating a disease of a
living ani mal bod i ncludi ng a hurman, which disease is responsi ve to
the activit V18 ﬁ‘fﬁ}otl nic ACh receptor nodul ators, conpri si R§T/MESE22H of _
adm nistering to such a living ani mal body, including a human, in need

t hereof a t herapeutically effecti.@ anount of a conpound as above; 10
t he net hod as above wherein pain, a disease of the central nervous system
neur odegeneration, inflanmmation, chem cal substance abuse, w thdrawal
synptons from cessation of use of addictive substances, or a disease
caused by snooth nuscle contractiops treated 15 The nethod as
above wherein chem cal substance abB@ENor iR'hdr aval synpt ons caused by

t he cessation of intake of the che ‘gubst ance, said chem cal substance
abuse bein $nnkuggng£ use of other nicotine containing products and
mﬁthdrawdf & cessation of use of nicotine containing
products, is treated 20 The nmet hod as above wherein a disease in the

tral bei . i sease, .
Par ki ndorh EPAPE QLRI e AEFase g G B! B e bHFE e, wiER GRS i vi ¢y
di sor der responsive st tad activity of mizatinfe! AGh o@f:eplh'a'hdimlmrt,l avdipriging theespdpadfl € addi tion

sal ts include .inorganic and or. i C, aci iti.on uch as the
v ochl GeEste B aHrsAtves AL Eelore s Bimen. iPesiftedo® " “Sul phate,
ci trate, thaspaltieallyteffettivetamountdfadoenpolindras atiove; nandel at e, benzoat e,

ascor bat e, ci nnanmat e, benzenesul f onat e, met hanesul fonate, stearate,
succi nate, glutamate, glycollate, t ol uene- p- sul phonate, fornmate,

nal onatce thexapthol ak ebeveowberkipipainaa diseasel df dhyd cengalaredioubieystemacet at e.  Such

salts argg] B@B&e?é(/}aoﬂvﬁﬁ%ﬂﬂdéﬁo% Xﬁérﬁ% rlcd abﬁ%‘:ei, thdrawd sgmp%?(omac' ds

such as oxa not ves maceuti c accept abl e,
may be cessapnbf ise ofaddigiveubstancss, orfa c@s&asg cw@ﬂ 7Y sa\gomrmmacwmmamgns n
obt ai ni n unds of the i nvention and their pharmaceutically

accept abl’'e acid addition salts.

15 The method as above wherein chemical substance abuse or withdrawal symptoms caused by
the cessation of intake of the chemical substance, said chemical substance abuse being
smoking or use of other nicotine containing products and withdrawal symptoms caused by
cessation of use of nicotine containing products, is treated;

20 The method as above wherein a disease in the central nervous system, said disease being
Alzheimer's disease, Parkinson's disease, memory dysfunction or attention deficit hyperactivity
disorder, is treated;

Examples of pharmaceutically acceptable addition salts include inorganic and organic acid

25 addition salts such as the hydrochloride, hydrobromide, phosphate, nitrate, perchlorate,
sulphate, citrate, lactate, tartrate, maleate, fumarate, mandelate, benzoate, ascorbate,
cinnamate, benzenesulfonate, methanesulfonate, stearate, succinate, glutamate, glycollate,
toluene-p-sulphonate, formate, malonate, naphthalene-2-sulphonate, salicylate and the
acetate, Such salts are formed by procedures well known in the art.

30
Other acids such as oxalic acid, while not in themselves pharmaceutically acceptable, may be
useful in the preparation of salts useful as intermediates in obtaining compounds of the
invention and their pharmaceutically acceptable acid addition salts.
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Is fluorine, chlorine, bromne or iodine. Al kyl means a strai ght
chain or branched chain of one to six carbon atons, including but not
limted to, Wieeasigist et hyl , propyl, isopropyl, butyI I sobut y¢T/DKT00RIS |
pentyl, and hexyl; nethyl, 5 ethyl propyl and isopropyl are preferred

gr oups. Cycl oal kyl neans cycll al kyl of three to seven carbon atons,
including but not limted to cycﬁ’opropyl cycl obutyl, cyclopentyl, and

cycl Ohexﬁalogefﬁ@ﬂlﬁ‘nhg%'l “HE &BﬁegFBHnﬂeOf from two to six carbon atons,
ou

i ncl udi ng at” [ east one for exanple, but not limted to
et henyl, 1,2- or 2,3-propenyl, 1,2-, 2,3-, or 3,4-butenyl. Al kynyl

nmeans a gamgmegﬁs 4 éﬁagmwaa.hfar Siaﬁctfe@rchgﬂ o%% sn)! éh%dmdt&as Qﬁcldcﬂi@%iut AGe

1 | b t t te
2r I:%pprGOpOﬂVPd to, methyh ,etlyl :B’IOPd‘r 'ssﬁwpﬁfh%&%bu% t‘bUtY’ B?@V'oﬁﬂ’q('%’%{'l- R‘ﬂhy[maans
cyC! ol i Baiony, e prderabigudps meani ng for “exarp o

cycl opropyl'nmet h koxy is al kyl, wherein alkyl is as defined
above. 20 Q/cl oal koxy | s O-cycl oal kyl, wherein cycloal kyl is as defined

above.  Cycloafkii :ﬁ@éds@mcmyﬁofaﬂwbyta se0BR E&hoN Stoifi| intiading beteot Imeitkdabove. - 25
Thi ocycl oaI koxg 'S C | ﬁ’ Rﬁ/ | ’v%’h l(;J_‘n)wﬁycl oal kyl is as defined above.
Amino i s SKPBPTEPYINS QP%}ZrC PRI, erein alkyl is as defined above.
Acyl is (CCO-Rerr] or (CS)-Rerr] wherein Rerr] is alkyl, alkoxy, aryl

o o il Y o b a3 B8 R B o

defi ned dmexample, but not limited to ethenyl, 1,2- or 2,3-propenyl, 1,2-, 2,3-, or 3,4-butenyl.

Alkynyl means a group of from two to six carbon atoms, including at least one triple bond, for
example, but not limited to ethynyt, 1,2- or 2,3-propynyl, 1,2- or 2,3- or 3,4-butynyi.

15
Cycloalkylalkyl means cycloalkyl as above and alkyl as above, meaning for example,
cyclopropyimethyl.

Alkoxy is O-alkyl, wherein alkyl is as defined above.

20
Cycloalkoxy is O-cycloalkyl, wherein cycloalkyl is as defined above.
Thioalkoxy is S-alkyl, wherein alkyl is as defined above.

25 Thiocycloalkoxy is S-cycloalkyl, wherein cycloalkyl is as defined above.

Amino is NH, or NH-alkyl or N-(alkyl),, wherein alky! is as defined above.

Acyl is (C=0)-R’ or (C=S)-R° wherein R’ is alkyl, alkoxy, aryl or aryloxy; wherein alkyl and
30 alkoxy is defined above and aryl and aryloxy is defined below;

Aminoacyl is -NH-acyl, wherein acyl is defined above;
A monocyclic 5- to 6-membered heteroaryl group containing one, two, three or four

35 heteroatomes and includes, for example, oxazol-2-yi, oxazol-4-yl, oxazol-5-yl, isoxazol-3-yl,
isoxazol-4-yl, isoxazol-5-yl, thiazol-2-yl, thiazol-4-yl, thiazol-5-yl, isothiazol-3-yl, isothiazol-4-yl,



A nonocyclic 5- to 6-nenbered heteroaryl group containing one, two, three
or four 35._heteroatones and includes, for exanple, oxazol-2-yl,
oxazol - 4-yl, oxazol -5-yl, isoxazol-3-yl, i soxazol -4-yl, isoxazol -5-yl,
t hi azol - 2- WO %3801 - 4-yl, thiazol -5-yl, isothiazol-3-yl, RCTRHABQIBF- 4- yl
PCT/ DK98/ 00225 13

| sot hi azol -5-yl, 1,2, 4-oxadi azol -3-y4, 1,2, 4-oxadi azol -5-yl,

1,2, 4-thiadiazol -3-yl, 1,2,4-thiadi azol - 5-yl, 1,2, 5-oxadiazol -3-yl,

1, 2, 5- oxgsthiaZe) syl 2 4-okadlaZol-Bi, ad, aexddidtols-yl, 1,22;hiatihzaldiyhA62,4-thigdiazol -

0 i LA SNARET s R Bt 0

4- pyr i dyimidaelgy 2iimidezaiyl) 4-irdidampiyi, tipyimlyl, 2-pyrrplyk B4piyiotyly2-furdnyl, S-fgsanylderzi nyl

4- pyridagi nyl -pyLazinvl, 2 RVERZ IV )+ - DV | griRi zol yl ,
and 4. e et 200N, 3 B+ UG o e RBRL S pr A0 X L
of a 55 tpyrifazimyiepyidazioylo2pyrazicyl Aed &pywazipy! apddegyrazolyl, 3-pysazopiyk atd frenzene
ring or tﬁ@%ﬂfre@ib i6 menber ed nonocyclic heteroaryl group, neans a 10
nonocycl (S hbered heteroaryl group as above which is fused to a
benzene ring or fused to a 5 to 6 nenbered heteroaryl as above, '

I ncl udi ng,. < = - , 4-,
5 bongi PGSBSy Bropp coiposgl of £ to EmomBored oRBAEAS MBI abop ard

, 5-, 6-, 7a fuBed bbmrsne fipg onarptiier 530 6menbered MpnogyClicGRIPRTYIGTOHP, Means a

thi en A ' ' T lash A bnZehe@ifig 8F OBt i C
hydr ogéaf'ﬁé%@g'?cf‘%?s’“ﬁﬁgﬁfpﬂé‘%&&rﬁ”égﬁ’t“ﬁﬁ ?b@ﬂ%’dvhtctirﬁjzljsgg té\?? -0-ar y? wher e
aryl .i s fused teab fomemberegdietaiparny@s abpyg, 'Wﬁ@uﬁ‘?&g"%’fp'g"hi s invention nay
exi st i N, ugsgl wateedr-BénzofRirnyRS -, 120, 45,08-\RRhARMIdaEIPB2-, 3-, 415t 18- Thipdemcalg-jacal |y
acceptabl e solvents such as “water, ethanol and‘tr{lgfgl-bﬁe' Iq,geﬂégal, t he
sol vat ed56v fre-aiirolipy P depetr.Sagur vBriseainglipyl, fienpldgpinienyd BERGEST or t he
purposesblgﬁe,{yhi s i nventi on. 26 It will be appreciated by those
skilled in the art that the conpounds of the present invention contain
severd® chiral centres and that such conpounds exist in the formof isoners
(i.e. AryEig antarsmatichydrotamon,suen s pheriyhaidrtiphthgl | such i somers and any

m xtures thereof including racem ¢ m xtures. 30 Racem c forns can be
resolved into the optical antipodes by known nethods, for exanple, by
separ at i aryloxy igHOaar/lewrean is detidddsabbber eof with an optically active acid,
and |liberating the optically active am ne conpound by treatnment with a

base, Another nethod for resolving )
20 Further, the compounds of this invention may exist in unsolvated as well as in solvated forms

with pharmaceutically acceptable solvents such as water, sthanol and the like. In general, the
solvated forms are considered equivalent to the unsolvated forms for the purposes of this

invention.

25 1t will be appreciated by those skilled in the art that the compounds of the present invention
contain several chiral centres and that such compounds exist in the form of isomers (i.e.
enantiomers). The invention includes all such isomers and any mixtures thereof including
racemic mixtures.

30 Racemic forms can be resolved into the optical antipodes by known methods, for example, by
separation of diastereomeric salts thereof with an optically active acid, and liberating the
optically active amine compound by treatment with a base. Ancther method for resolving
racemates into the optical antipodes is based upon chromatography on an optically active
matrix. Racemic compounds of the present invention can thus be resolved into their optical

35 antipodes, e.g., by fractional crystaliization of d- or I- (tartrates, mandelates, or
camphorsulphonate) salts for example. The compounds of the present invention may also be



racemates into the optical antipodes is based upon chromat ography on an

optically active matri x. Racem c conpounds of the present invention can
thus be resolved into their optical 35 antipodes, e.g., by fractional
crystal |l i 240i9®/418f d- or |- (tartrates, mandel ates, or PCT/DK98/00225
canphor sul phonate) salts for exanple. The conpounds of the present

I nvention may al so be PCT/ DK98/ 00225

14 resol ved by the formati on of 14i ast ereomeric ani des by reaction of the

carboxyl1c ac such derived from enyl al ani ne, (+)
or (-) pr?@ﬁpll igysntiomwith an.pptigally acjive-agiivatad Farbaxyfieiacid s qsrﬂéatﬂeﬂvﬁét fO5h of
di aster ¢Orge! (Jt) %h&@!m 25 opﬁ ﬁﬁé?ﬁ?l‘gly@iﬁe qu ér*}f; cﬁﬂﬂ%&‘&lﬁd &f bytth@fd%ﬁtﬁﬁ:nt

I nvention w actrve orof ormate or

Add 1| oRhAIEHEISERGC PRIPHTHES PLEIEIRR o i SMRGRRGS Iha RIBFE EVeRRBIINGD ( hose
skill %doﬁmﬁlpﬁct%bhmomaté?&tﬁ@ﬁ@ and wil|l be apparent to the average
wor ker illed in the art. Such methods include t hose di scussed by J.
Jaques, A Collet, and S. Wlen in "Enantioners, Racemates, and 10

Resol ut iagdional dntiod¥idrele reclvAlion of optiew isemides, (khB®d Jo those sknusmn' tna hrtmatyi ve

ComPou S8 4RED 51 0 RoBRTT e ORI & BE R A BN R s o

u?]ef ul  frosetdiseudsed by dpdagats, @nOoﬂetamﬂISngea lm‘]tcﬁmnﬁurvlmhs Memated,eaamrl beg :j n
t he a | s for the processes described in
t he pﬁb ?e%ﬁg’ﬁﬁ‘ggeg’%%}é’ﬂﬁfﬁ'ﬁ%ﬁ “?ﬁ%mﬁé can be prepared by known

processes fromcomercially available nmaterials 20 A conpound of the

i nventi . n using
conventi tﬁ?%rcrgfe h%ﬁ@wﬁése&n% O%%(r)ptr%b% B‘N%g' ér%é‘g%:%{?rct)'h@ﬁ%{egs"ég i bed herein
are isolated by conventi onal nmeans such as extraction, crystallisation,
distill afp | f

Bi ol ogy "o SOmEIS BFir ¥ BRitn maDbe bFarch b ancmientional method el forthe 1y es
conpobe @raperasign ghanaloagus; gcpmmunds and as described in the examples below.

COWDOU”‘E’ésoﬂfedfbg%e fonﬁﬁt%ﬁ%ﬂ&iaét@r‘é@%h@&y%é By %B«;lﬂ?itdfﬂ@ do)’np%ﬁﬁdsvd?t tivated

Starting materials for the processes described in the present patent application are known or
can be prepared by known processes from commercially available materials

20 A compound of the invention can be converted to another compound of the invention using
conventional methods.

The products of the reactions described herein are isotated by conventional means such as
extraction, crystallisation, distillation, chromatography, and the like.

Biology

Nicotinic ACh receptors in the brain are pentameric structures composed of subunits distinct
from those found in skeletal muscles. The existence of eight o-subunits («2-09) and three -
30 subunits (B2 -B4) in the mammalian brain has been described.

The predominant subtype with high affinity for nicotine is comprised of three oy and two B,
subunits.

a5 The affinity of compounds of the invention for nicotinic ACh receptors have been investigated
in three test for in vitro inhibition of 3H-epibatidin binding, *H-o-bunga-



fromthose found in skeletal nuscles. The existence of eight [err]-subunits
([err]2-[ecr]9) and three [err]- 30 subunits ([err]2 -[err]4) in the

manmal i an brai n has been descri bed. The predom nant subtype with high
affinity fo¥OREBPIne is conprised of three [err] and two [RGHPKIS00225
subuni ts. 35 The affinity of conpounds of the invention for nicotinic ACh
receptors have been investigated 1'n three test for in vitro inhibition
of 3H epi batidin binding, 3H[err]-bunga- PCT/ DK98/ 00225

15 rOﬂowkiﬁbubdln@aﬁtgau-aadisuaabmmg%kaésdmbaaibélewﬁs descri bed bel ow. I n
vitro inhibition of 3H cytisine binding 5 The predom nant subtype with

high affinity for nicotine is conprised of [err] and [err] subunits.
NAChRs ofn vitheinhibitibe bf Hy@aisin@bindiabect i vel y be | abel l ed by the nicotine
nodul at or 3H cyti si ne. Ti ssue Preparation: Preparations are perforned
at 0-4[err]C unless otherw se indicated. Cerebral corticies fromnale

W st ar 5 r tespredorniparSliiblype itk high mﬁ@&wfos eitofireris 26mprsediohogldnd . stiburgts. HCl (50

usi ng. anACHs ofiGe e i aplpEY el el e isctog Motber o Rlhey o
27,000 x g for 10 mn. The supernat ant is discarded and the pellet ‘s
dign f h huff d trjf d.o I
e Peed LA, PRRcAT SRR L8 o BBRYs B i
used f orcdriiciel ingm asadeaWistarkéts 15%@ aredhoroegenised for20Ge¢ mr‘tth'ﬁmdﬁh(éﬂe are
dded 1
final 8onBRBrADicaniniie TR A nAch 3B i AiGH afs 2 Sy Cacknp'ale (% NN
Non- spchnnaeTurraxHJIDmOQergsersTl'wd”tomqgemid isuesintrjuged)at a7,§©QXgé0F(1QOUane final

concentr eﬂ'{ﬁ)tantf;’sr (?J? arde[a%%% ;9% ?esusp@%lirﬁffeswb% f@rg%gcﬁsgtnmgl e@h ice-cold

buf fer and poure rectl ters under
suct i on saeand timedThe nay peliebis sesugpersed lmfoBhrhUﬁ%(§5 o per pofariginal tissue)@ardunt  of

radi oact jadqtey hdgsdaisters is determned by conventional liquid
scintill aétgl onrtgf%' é]?sngy Specific binding is total binding mnus

non- speci fi c bi nding. In vitro inhibition of 3H a-bungarotoxin

bi ndi ng R&da bAuwuats?o‘isoo pl t{o?rf gbnﬁyla&aa"due%m Pl%f@espg@aﬁdaeanumlmbm fromthe
venom of El api dae snake

Bi ochem cﬂﬁﬁﬁfﬂ/g ﬁ@ém@ﬁﬂﬁﬁﬂ'ﬁ”) %M?@ﬂid 'Wﬁ?a‘(*ilé"():' If??))c"g‘gsﬂé %bgmﬂ |SB?Faf'° ’
binding is determined using (-)-nicotine (100 pM, final concentration). After incubation the
samples are added 5 mi of ice-cold buffer and poured directly onto Whatman GF/C glass fibre

20 filters under suction and immediately washed with 2 x 5 ml ice-cold buffer. The amount of
radioactivity on the filters is determined by conventional liquid scintillation counting. Specific

binding is total binding minus non-specific binding.

In vitro inhibition of 3H-o-bungarotoxin binding Rat brain

25
a-Bungarotoxin is a peptide isolated from the venom of the Elapidae snake Bungarus
mutticinctus (Mebs et al., Biochem. Biophys. Res, Commun., 44(3}, 711 (1971)) and has high
affinity for neuronal and neuromuscular nicotinic receptors, where it acts as a potent
antagonist. 2H-a-Bungarotoxin binds to a single site in rat brain with an unique distribution

30 pattem in rat brain (Clarke et al., J. Neurosci. 5, 1307-1315 (1885)).

3H-o-Bungarotoxin labels nAChR formed by the oz subunit isoform found in brain and the o
isoform in the neuromuscular junction {Changeauyx, Fidia Res. Found. Neurosci. Found. Lect.
4, 21-168 (1990). Functionally, the az homo-oligomer expressed in oocytes has a calcium

35 permeability greater than neuromuscular receptors and, in some instances greater than NMDA
channels (Seguela et al., J. Neurosci. 13, 596-604 (1993).



affinity for neuronal and neuronuscul ar nicotinic receptors, where it acts
as a potent _ ant agoni st. 3H a-Bungarotoxin binds to a single sité in rat
brain with an unique distribution 30 pattern in rat brain (Carke et al.,
J. Neurosci wW®98/543817- 1315 (1985)). 3H - a- Bungar ot oxi n peb®k9s/00a¢h R
formed by the [err] subunit isoformfound in brain and the [err] i sof orm
I n the neuronuscul ar junction (Changeaux, Fidia Res. Found. Neurosci.

Found. Lect. 4, 21-168 (1990). Fum:tlonally, the [err] hono-oligomner
expressed in oocytes has a calcium 35 perneability greater than

neur ormuscul ar recept ors and in some instances reater than_ NIVDA
channel s Immm?repa@hom peréarmed at 0-4%bu othepwigg indicated. Cerebral

PCT/ DK98/ Q3722 from male Wistar rats (150-250 g) are homogenised for 10 secin 15 mi 201r§M Hepes
Ti ssue pre ar ation: Preparations ar err unl ess

ot her wi sebuff HF%"@BQ"I%P‘M%@' 48mM K |162e'§MfMQ§ﬁ’4rﬁ§‘p@ M 'x(ﬁf“gf(l 50- 250

g) are émmfgeén @lﬂﬁhﬁﬂax ﬂ&né@éﬁns\en The ugﬂue%Qsp’s}-{hnHﬁm&ntnfugeblai éﬁno@)@gmnbl ng 1
18 MM NaCl, 4. usi ng an

U tra- TurPix %?HP@BT#%P d'SPﬁ@ef’ Ngé the @H@@W@#’\?H “N'Ee @é?ﬁ’}?'i' 'PQﬂj'@%.‘J AR7.800 600 x

g for 10 g for 10 in BoemiSteR BB Nand the fihcl pallet Rdtefidfeddea iPRédnadufiescontirhing
tw ce byc&%rlfugatlon at mnin 20 mM fresh buffer,

and the f9 Pamiperg fs‘lf'gb"@ﬁt(féﬁe|aﬁdf'g%‘£ﬁr9f]$'f'%?s%§1t ai ni ng 0.01 %
BSA (35 m per g of original tissue) and used for bindi ng assays. 10

Assay: Al jquo honbgenat e re a 0,25 | ution
ol s 1) AtaPialiaGors BPSody niRPREHElE ore 3t Hhiinat Ca5Ribon i 20" Hotst e "ana
I ncubat ecbungarofbxim ahWﬂt[\;ﬁbor]o@ntrm) siveetl dnidéncubated fon @it 37%C. dmhespetificed usi ng

it addec g © oBeuoed oS BEGESR) bl eelsohhral et Pkt tenour oo

di rect | y samplesrdre aiiet Smhof@e-€old)Hepas Huffer eontairitged.85% PE: andpaded diredtiyl % PEI

| ce- col o i WapiHer GO il oRRtaTTT U & oo HARED B drdeunc ™

det er mmeatxdbmmdme@wamalwuh i2quh ! iseicoltibutiert Tienarcaunt of radicaciibyesrt the filkeradi ng

i)fs Eg? ‘?i epl %?yncriﬂv@rgﬁngﬂgwﬁggﬁiﬂ{g};&b@t{ gr\gﬂ@f)gmfg:nbnncfuﬁgls\t’dt rbﬂhdﬁri[&h' bition

first |sdn'av%doﬁ'$nﬂ¢1ﬁpﬁ@d§1§m of the Ecuadoran frog Epi pedobat es
tricolor and mas found to have very high affinity for neuronal nicotinic
receptors, It acts as a potent agonist. 3H epibatidin binds to

two si tes’”|Vﬁ’°r*%{'t'b'¥ﬂ”a‘?fﬁH‘elﬁﬁ’taHd'6P'"ﬁﬁﬂch have pharnmacol ogi cal profiles

consi spent W th neuronal nicoti ni c recept ors and a simlar brain 25

regional distribution S, aC{ 9 Mol . Pharpmacol . 48, 6 280-287
(1995)) . Epibatidinis an alkaloid that was tirst lsolated from the skin of the Ecuadoran frog

Epipedobates tricolor and was found to have very high affinity for neuronal nicotinic receptors,

where it acts as a potent agonist. 3H-epibatidin binds to two sites in rat brain, both of which

have pharmacological profiles consistent with neuronal nicotinic receptors and a similar brain
25 regional distribution (Hougling et al., Mol. Pharmacol. 48, 280-287 (1995)).

The high affinity binding site for 3H-epibatidin is most certainly binding to the o4f. subtype of
nicotinic receptors. The identity of the low affinity site is still unknown; does it represent a
second nicotinic receptor or a second site in the same receptor. The inability of o-bungarotoxin

30 to compete for *H-epibatidin binding sites indicates that neither site measured represents the
nicotinic receptor composed of o subunits.

Tissue preparation: Preparations are performed at 0-4°C unless otherwise indicated. The

forebrain (+cerebellum) from a male Wistar rat (150-250 g) is homogenised for 10- 20 sec in
35 20 m| Tris, HCI {50 mM, pH 7.4) using an Ultra-Turrax homogeniser. The tissue suspension is

centrifuged at 27,000 x g for 10 min. The supernatant is discarded and the pellet is washed



The high affinity binding site for 3H epibatidin is nost certainly binding
to the [err] subtype of nicotinic receptors. The identity of the |ow
affinity site is still unknown; does it represent a second nicotinic
receptor d¥0as/sdgond site in the sane receptor. The i nabi IFCTYDK8/00225
[err]-bungarotoxin 30 to conpete for [err]H epibatidin binding sites

I ndi cates that neither site measur%i represents the ni cotinic receptor
conposed of [err] subunits. | ssue Preparation: Preparations are

per f or r{ﬁpgeqﬁ? il ShihiEatid] 427, déb'}%rf?f gﬁmgﬂgbéﬂlﬁgsmﬂmﬁer and thofiPpaled (-

cer ebel star genlse
sec in 'gseszlepqeﬂdeq‘m feeshilyaffer (400 mermfma!yala@mg apeh used fopbiNding assays.
honogeni ser. The tissue suspension is centrifuged at 27 000 x g for 10

mn. The supematant is di scarded and the 0pel | et is washe
PCT/ DKoAgsapAliquots of 2.0 ml homogenate are added to 0.100 mi of test solutaon anﬁ) 100 i ee ti nes

by cefitay. émhinqo 33HM, azalfbeﬂcemﬁn&r@ Miskéd aﬁmnwba?e(a fad 60 minegfooayf fer, and the

final pelle isr s ended fresh buffer of ori gi nal

ti ssuefteatﬁarwed“%ﬁpesﬁ 6 'Pﬁ'@g %@&‘i}'ﬁ"”ed “3'"9A§§§’§’ "%@d{%?’@a'&g"%"ﬁaﬁ’ﬂ"
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epl I dl n centration m xe n |nc OI’ mn
b orpresoakariap3eq P! o leash LR nirisirtel 41 TReBRRMIEMEL G 2

( ) - ni aAticéeold BOffgrMhe amaint olomadieadivin orothp filters ishlidterminatitbyimdhvantiotidie sanpl es

0. 194 %é{qﬁa%a%*néfﬁwaé@?nﬁ"z@ SHerC Bicn <o Bnd IS Asbcabo iyl ica i th 2 x

ice-cold buffer. The anpunt of radi oact|V|ty on the filters is

det erm ed, by convent ona I count i eclfic

bi ndi n gsylti;é{eaqweglaﬁd Lﬁeﬁtoﬂe ﬁ%ﬁegﬁz ?“r@ th& néjng °fq%e9§ gt'vgre gi ven
as | J digahd bpbogs; the concent ration ([err] M that | nhi bit binding of the
radi oactive |l i gand by 50 % 15 Bel ow test results for one conmpound of

the invention are presented: (The conpound nunbers refers to the
exants eBelyw test res@tsrfpoenedcompound of the invention ard preséritedtyt i si ne

I[(Ca:{ re]r lr_l]-(?ﬁ %Wnﬂ n e?’?%ﬁ@?’ﬁpr%sr)q err]([err]M 1l a

0. 023 0. 0840 0.500 2a 0. 0220

2 2280 C%gpoundo' 550 33 )3y cytisine in%batidin 3%—%%8.(8\8arotoxin 8. gog a0  5b
0. 020 0. 091 ICse{MDO0 | ICaEHM) ICsolitM) 63. 80
367.0 3 6468 0.023 0.0840 0.600

2a 0.0220 0.0800 0.550

3a 1.800 8.000 1.440

4a 2.700 6.300 3.500

5b 0.020 0.091 1,900

20 63.80 367.0 0.100

3c 17.0 >10.0 0.640

4c 0.030 0.200 0.440

1d 120.000 | 450.000 0.170

2d 110.000 | 310.000 0.0670

Te >10.0 >10.0 0.800

3e >10.0 >10.0 0.5100

T 2.200 2.800 0.082

of 30.0 >10.0 1.300




3c 17.0 >10. 0 0.640 . 4c

0. 030 _0.200 0.440 1d 120. 000
450. 000 0.170 2d 110. 000 310. 000

0.0670  We@98/54181 - >10.0 >10.0  pCT/DK98/0622800 3e
>10. 0 >1 0.0 0.5100  1f 2.200
2.800 0.082  2f 30. 0 >10. 0
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18 Phafmaceutncéi rﬂ’ﬁ&s‘?ﬁ‘i’é al Conposi tions >
I n anot her aspect the invention provi novel pharmaceutical conpositions
conprising a therapeutically effective anount of the chem cal conpound of

t he inventi on. Wil e a chem cal conpound of the invention
for use in therapy nmay be adm nistered in the formof the raw chem cal
conmpound, it is preferred to introduce the active I ngredi ent,

optiogally in tlh%nfnﬁéf‘&s@@cﬁh@m@dtiﬁﬁ EHMB% h%v bR hedRkiGal %@!ﬁﬁosnﬂoﬂsa

pharnaceutlcal t1on oge one or nore uvant s
exci pi ef@Bprising 2 théf@emmb@ffestw&m@ of the chemical compound jof t&)em\'@nm ed

embodi ment, t hewma/&asérﬁaean ra&%m@%f méaﬁ\maﬁ&%r Gt in SR Thay KNS
conprising the chem cal npound of the invention, or & pharmaceutically

accept aBﬁ‘@‘“@é‘f’Fd fythe f°"aé’f ﬂ\%@‘l" ghermigalcampounds f s rigiprreg pﬂ“mc‘b?"‘e Agtive

phar mac gigkddiet, tn&@ﬁwta@f&nwabbwaeg}.&w aédébtable safdn agaameahicw, ot her

thera eutic and &ﬁg ylactic ingredients, arr| % nmust be 15

" accdpt SHPROSitoR ? angPr pere BW'BGR"F‘BlthSV\ﬁ’ac'T'P'? ﬁ% B‘t BS-ngr edi ents of

tP Ee for rrult at i orunarpiefemtamahbmr@?teuhbmmc{h_ ﬁr&iﬂﬁd’s@ﬂamaeamtlchw&g?ns f
armaceuti ca 0Si t.ions o e invention se s abl.e for

o) o ombisia e Bhatih '<hgadladr it mri. ol 2 sl tabSukaR S eSS sl

tr gnsdedeﬂatnve/mgrenakogethqowme oheorarhore pha(manemlmdnmcemblameuslti@erefor

sub- cut on 0 rm 20

Sutt ab) BRESBRRe ol SRFERRNE In BB e Ponialh reSRfick® RudeBe

The dlaefaccexitalnie}hpmermbneé oft eing cvwgmatible wjth thegtitdr dngradiants of ticefovraulationreaid

adj uvan[,mt delet?rﬁ)ﬁﬁd fk r?%ierqltﬁe?%& may thus be placed into the. f or m of

uni

phar maceut1 ca t dosages thereof, and in such form
may be enpl oyeolemscﬂutld@ compegitions of thb linvesticormayi be these suitabjefesarabs, or

| i qui ds t | &Jakifkl ot sul es
fi ﬂl ed \';ﬁ% H’ﬁr}\agﬁlt ﬁgicwalr?gmagp%t}@r Org{[&ﬁrngﬁiﬂJirﬁhéa@?rn H\mhr&sp S%E)‘%)eg?l? ories for
rect al amwmngmtrf@mvw'ancﬁubwhtanﬁ@srawnmtraveramJS)s@mmrs@a’qom ¥dhogsliea Myt i ons

for par Qﬁlia%fe%rédnﬂﬁ:&ﬂf‘ﬁiuﬂ%y%ﬂ%&%@ﬂﬁﬁéﬁﬁaﬂlﬂﬁe Such phar maceuti cal
COﬁpOSItIOﬂS and unit dosa e forns thereo rlse conventi ona

i ngredi ents in WH‘EQ%?P&WQHP@BB*? |"Uﬁ§"°"\/\ﬁ°9ﬁx@frw%%‘F%‘M?"t'ﬁﬂﬂlat’l“éﬂﬁﬁi active

CONMPOUNgrier, or diluBh, ﬁﬁykﬂtﬁ%e dw&fheudiﬂﬁ- of%éﬁ%eut@éf%mméﬁl&ﬁr&naluﬂltany
munt 0 he active 30 |n%red| Frate with the

?zlt teﬁgggogﬁg];gm I&ng g@g in %éorpbmggb%ﬁrﬁplgy%as solids, suc as tabiets or fi ?l

capsules, or liquids such as solutions, suspensions, emuisions, elixirs, or capsules filled with
25 the same, all for oral use, in the form of suppositories for rectal administration; or in the form

of sterile injectable solutions for parenteral (including subcutaneous) use. Such

pharmaceutical compositions and unit dosage forms thereof may comprise conventional

ingredients in conventional proportions, with or without additional active compounds or

principles, and such unit dosage forms may contain any suitable effective amount of the active
30 ingredient commensurate with the intended daily dosage range to be employed.

The chemical compound of the present invention can be administered in a wide
variety of oral and parenteral dosage forms. It will be obvious to those skilled in the art that the
following dosage forms may comprise, as the active component, either a chemical compound
of the invention or a pharmaceutically acceptable salt of a chemical compound of the

35 invention.



The chem cal conpound of the present invention can be adm nistered in a

w de variety of oral and parenteral dosage forns. It will be obvious to
those skilled in the art that the foll owi ng dosage forns nay conpri se,
as the acti Y B&HBnent, either a chenical conpound of t RET/DKIFP2ZDN or_
a pharmaceutically acceptable salt of a chem cal conmpound of the 35 -

I nventi on. PCT/ DK98/ 00

19 For preparing pharnmaceutical conpositions froma chem cal

conmpound of the Forpre m‘ﬁham&nﬁdapébm;w@mbw@cﬁ%lcw c’bﬁﬁﬁph@blltﬁe carriers
can be either solid or qwg @b &bepawatl a ‘l)% ﬁd ovvders
tabl et s, P;S?ﬁﬁ“&'“"%’&‘ﬁ&l?@é’“ 'Ff’éll/ §°°98 %o‘?{'l%?? Aihar A" ﬁé 3
ar agu: es. ptrépaﬁt@tl;nfdlmardemwae@rtabletsm& Fapsmeca%u@tsltﬁagpwou? ahd diayerangeo act
ot o R L EHbe I R b Pl B LU A R 00
gncagséd a‘ta:vmgmgmge?]mﬁéolubmzers. lubricants, suspémﬁnmgteh ! tsS lbmudére m'gsarvaéw?js ,$abdetf | nel y
i vi ded sgpl.i ch is in a_ mx e wth.the finely i vi ded active
corrponentcpsmtegW{]ng agen?s ofan) ﬁmﬁag%lﬁépg%%lll@'act i ve conmponent is mxed with
the carrier havi ingpdvrers)dueeasdarys d finely diddedisatid phichtis/iniamisure with the finely -

proporti gng in the shape and size desired. The
powder s nggd t'l;% g&lgerabl y contain fromfive or ten to about seventy
percent of the adniablets; themrstivedcononentlis mixed with éhescagias havipgtheingnessanbonat e,

Magnes| 4hingin aéa?ﬁ?l;flﬁ Sui aft])?% ?‘f‘l’bﬁ‘% and c@rﬁb?&@d & in RGFeHa 8aﬁ§§&é H&rlreﬁt ar ch,

gelatin, tra I'um ca cellulose a
| ow el ting wax, Tb@egudmtaﬂdatablemmaemm QOIKl@ln ﬂﬁmflv%ﬁfrt&‘tl@ a‘h@ﬂb?ﬂﬁam on' is

i nt ended alle| rﬁégl‘&fl tH@lﬁctva%oglPBﬁﬂH alitie ané@ﬁreﬁﬁéégn\é@nuﬁx%ﬁ@ g,h sium

encapsul as carrier provi a capsul ich t
active cdigasaentalc, siaan lantoss Persn: dextiny $télf0§» gelatin, ﬁfﬂaém‘hdﬂﬁbﬁ@llylﬂsa car rier,

whi ch i's dobiin éd?b@@ﬁemy@bnme% lolW ménmgslvéa laédabuttERGRE IS 1iRG cthteqmges
are included. Tableéets, owder s sul'es, pills, cachets and Iozenges can

be uself aB’%GW'E"" 18 '"taf"GPl’rEO '§‘Ell"lealBP ”l‘Bla“Qﬂ %llth%téﬁll"ﬁ P%'I‘P%H"‘idd‘ﬂth epgapsulatin

For pr epaﬁataﬁal%ymamar ﬁr@mumg a oapmy\lnrmldw thE athi¥é co @lbnasma owmhm @adibrsf at ty
aci d g é’cerl dis cocgﬁ H@% is first E he act,i ve
conponents SYTHNGS P\é@aamef, ] H%‘Bﬁﬁ?ﬁ‘%“ﬁ@l”é‘ °§‘E'lelsr4rl‘lgl°zef‘ﬁés

nol t en hcire geluded. Tablets) pewders,icapsulgy) pills,katists) and lozeﬁg"ese:an eBlused gesbligoul ds,
al | owed tfo cool. | and t erebris[t ﬁ solidify. Conposi ti ons
sui t abl e 'PE %l’él@l’ﬁéro AORTSHAeN- o may be presented as pessaries, 25

t anpongy creans, Fgeﬂarsparp'@s;lupﬁosnbmlrmIcmmelpmgayax,(socﬂmmmhg:remmszlatndon to

Lo 20t BS80S Dbl L© ©°
suspensi dresnoganehustydhersionas byf stirringx Einginelten homageseusonixinet teﬂhep\rpwpademe gl ycol
sol ut | 0”chnlfélﬁerﬁﬁ&?@ln%uld?aa{uB\%c?{oazJool th?ﬁ\lel?%p 1d dditlipfl Preparations can be

f or mul at as so ene gl'ycol solution. 30
The chemical co rrp‘@mmasuawmudamgfow @aglmaé apmzs@ation ma)ehe piesenied/as pRESatirs,

formul g4 ech[Jers, eeraﬁaet Gaié ga?tgénf&lrﬁé 5@@9 @aﬂ, tm/aa dﬁ% W el OhgfuRmP! ©

bol us 1 njection tinuous In e presented I'n unit
dose f or AUCH CAHPE ASase kfﬁﬂ“@'ﬂmqwoépﬂﬁpﬁ@@gate smal | volume infusion or in

mul ti-dose cont a'Ll&ﬁfd%rébérﬁhoﬂ@ uﬁﬁl@@golﬁl" rﬁw‘éeiu‘éﬁérls‘i’tﬁ\s Jrl&eemu15|or?§lﬂ?ﬁﬁér¥\;'>lens may
take such forms as suspensions, solutions, or enulsions in 0ily or agueous

35 vehi oIVERST CENBaTIoRYISRE ROl ARISa OF SXaglEn PReRIgtEh nstien i Rippagations
stabi | i sigal banehmRlated as solutions in aqueous polyethylene glycol solution.

30 The chemical compound according to the present invention may thus be
formulated for parenteral administration (e.g. by injection, for example bolus injection or
continuous infusion) and may be presented in unit dose form in ampoules, pre-filled syringes,
small volume infusion or in multi-dose containers with an added preservative. The
compositions may take such forms as suspensions, solutions, or emulsions in oily or aqueous

35 vehicles, and may contain formulatory agents such as suspending, stabilising and/or
dispersing agents. Alternatively, the active ingredient may be in powder form, obtained by



di spersing agents. Alternatively, the active ingredient may be in povvder

form obtained by PCT/ DK98/ 00225

20 aseptic isolation of sterile solid or by lIyophilisation from

sol ution, fWO%S48titution with a suitable vehi cl e, e. gcravessicbes
pyrogen-free water, before use. Aqueous sol utions suitabl®e
for oral use can be prepared by di S§8| ving the active conponent in

wat er and addi ng suitabl e col orants#¥fl avours, stabilising and thickening

agents, agerie lﬁfaﬁbﬁ Sldstenle sohd or by Wophllr]satlfrﬂﬁ'&ﬁ YSutidte E}‘? @éﬁds‘ﬂgﬁoﬁ Wit 28LigabieT

oral use can Fers act| ve conponent
in \/vater"%ﬁ"i'?r%mpmﬂéﬁ' reg Wa@ﬁ@ﬁfoa%umtural or synthetic guns,

resins, nethyl CeAddébQ§§otutﬁ:9§‘beEb%BP&&ME@tcBHbEF}egngﬁ%?’dns%lwﬁ%Werac\W‘é | known

suspendi Al 'sg inc d afe soli1d torm
pr epar at F‘gﬂ%‘”\ﬁ'ﬂ %I’f"a&?’é‘“p REURG syjtabls aslorants, ayques stabilising peg thickenieg agadtsyse, to

| i qui dsf g§ gegwegpar ati ons for oral adm nistration. Such liquid forms I ncl ude

sol uti ons, suspe£|5| ons, and, enul MF These preparations Sgé tain, in
addition to the AAUEOUSSYSPRNSINISSY or oY gReRande made ky disper éB"r‘ inedy s

bu}‘ f Er Is digided hittive dbmp okt i widted wit\ebas Raferial, such%sﬁﬁm@né;&uhemb gaeners,
sSolL upt 11zl toplca

2 ni st FSPRRIRYEAsRE Rod st Cometualuiase. wOMSE AL GRRTGPIING (e

i nvent i oagemtsyy be fornul ated as oi ntnents, creams or lotions, or as a

t I t , I nt d b | at ed
Ly ansqar ! P2 Sl pgSd 0L TEFH T b BEeHES Y BB i S 2
a_nfj/ olr3 gshdrilynopferg eine o liquid foomprepayations foo omuhdm:er.!}traﬁmhsm liquid forenschaghsdeor :

as r 0 [ agents,
20 51 abi TS Yspertslrd FREI RO TR ey Fin padiinto B, 1700
agents, mtuvggpmgtpnamg coloranégy antasirs, stabilisers, buffers, artiftiaipod natuahswesteresd)| e f or
t opi cal &15';5@r§'érﬁ§rt eﬂ@rs' &1@1@1’@%{9 Ué}fdltHgm( | ozenges conprising the

active agent In avoure sucrose and acaci a ortragacant h;
pasti*Pes conpr |Fﬁfﬁ@'qah@dfmﬂisifﬁt@mtmﬁ\eeﬁm@ﬂtﬂs‘theﬁnmmémmmséammngm gel atin

and gl yc@eimRnitn rhay §é1ﬁ>rrrﬁ§l§te@ %@ oﬁ'&rﬂé‘r&t@ créith JF%{foHW%? BE3 traRSRIhaI patent Ne

active ingredient i'n a suit Uld
Sol uti on® e%é@%ﬁ%@ﬁg’%f@r @zﬁi,mnl%&emwlﬁqwﬁl@&meﬁ%wﬂtaaqewmpe

convent i gdiftlon of suntmﬁs'”tﬁnckérﬁﬂg ANEAIFRE RNy addntsa L SkidAB Pﬁy beRbMRAE With &Pray. The

conposi tions }/ S vided in single or multi-dgose form In the
| atter cAQUSOYT Oy Bgﬁ)@?d Wi in9enerdl also ceritainepe op@oreamising3gents t he pati ent

adm nigst stabilngpayenBp tiepérking agers, %d@é@\ﬂﬁigﬁgéinty%udﬁ@m@fag*eh@ &rQoloutig or
suspensi on. In the case of a spray, this may be achieved for exanple by
means of 38 Met er | ng atom sing spray punp. Adm ni stration

to the respirat @oynptosmoms suitgbia fereogieal amh:h&vacbnbummnﬁh mi:iuaélnozeng@er osol

pack i foprsBodtl St A8t flalF.o RS kel Sufpd st s BB rBaRT B f or
exanpl e mscﬂﬂscnomwmlhglmmvdmagmment in tan irelnt| base sl dhcsayettih ane glycarine or
di chl gk of R 453l QEA%E AR SroutVaBRG é%'n%lslqs thectits MS(ed%H ih %%L‘?abgeal?quu fhe

carrier.
Solutions or suspensions are applied directly to the nasal cavity by conventional
means, for example with a dropper, pipette or spray. The compositions may be provided in
single or multi-dose form. In the latter case of a dropper or pipette, this may be achieved by
30 the patient administering an appropriate, predetermined volume of the solution or suspension.
In the case of a spray, this may be achieved for example by means of a metering atomising
spray pump.
Administration to the respiratory tract may also be achieved by means of an
aerosol formutation in which the active ingredient is provided in a pressurised pack with a
35 suitable propellant such as a chlorofluorocarbon (CFC) for example dichlorodifluoromethane,
trichlorofluoromethane, or dichlorotetrafluoroethane, carbon dioxide, or other suitable gas. The
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aerosol may_conveniently also contain a surfactant such as lecithin. The

dose of drug may be controlled by provision of a netered val ve.
Al ternati veMP 8fd18ct i ve i ngredi ents may be provided in thePEDDOKO$N0225 dry _
powder , for exanple a powder mi x of the conpound in a suitable powder

base such as | actose, starch, 5 st%qch derivatives such as
hydr oxypr opyl net hyl cel |l ul ose and pdt'yvi nyl pyrrolidone (PVP).

Conveni enflosof Mgy EMERENRAHISD htail 4 Surfaefait sucl @k idcihih Mhenidsabr @ray hlay.beThe
powder conposition resented in unit dose formfor exanple in

., may be
capsul es CSF“Q!@PPVPH’Q{&".CH”? r@t@fg? v@l¥®-atin, or ~blister packs from which
the powder may bgaj@fAativelyIheadile MgreBRMEmay b@prolidB@inghe form of a dry powder, | N

conpositions intended, for admnistratjon to the re ratory tract,
el ucll ndoTRAATRIE HPRIGer Mot SRR FArTRHED I acik O RSP PUGKATACISs, SiRiEte.

smal | palstdrsd Gervhfi@s s0¢h ﬁwmdwp:@bylmethyml|@éséeaqdqfo|y5in9rbwmna@neqrvp¢ss. S:Jc h
or...exanpl e

by cr ofCDNETGHY He powd? st vl Ffdrpei e era Ay De prufle' ERRIE To i ve
sust ai nednayedeqaesentdd ib lnrit dode faen for examyge inddapsillesarycaitedgesik, @wdgeldid, or -
suoh” " PRt packE IR RR R} piie e et oy e bAORRAG o ai i g
gppr opri Et e quantn domgmsitibng intended facadmisistratiop dothetrespia®rytract, inbhetige f or m caP
or epay B 1 nas SRS Ine botfpdlf iftEeneryi fEh Sibpaie il Br BURBIO M P2 O
anpoul es thefdrder, of Simaictons br ides Syeh A paniciesizelmaybecatpengdyy medsisdnowe icthet , or

20 | ozen ' [k e the appropriate nunber of any of these in
packagedgftbfro‘r’ng‘ﬂ"flp|e By n"Iiémrﬁ@dﬁop‘l’abI ets or capsules for oral adm nistration

and |iquids for Whengdesiraducompositigasadaptadtaigivesustained ctrase gbihs aciMeusi on are
preferre $ddving loved. The dose adm ni stered nust of course
be caref ﬂﬁgy agj uagt eﬁpooytehie age, weight and . condition of the

i ndi viual bei ngThe Rhar@gceutisal\peanarations are prefefably s unitiasage forms-ilvAuchdosage

form 25 g, ﬂﬁ@dr&ﬁ?atiﬁﬁgs&%ﬂﬂde@%{bhni@'&éée%%gntaihfngia‘fpﬁbﬁétéQhéMiti&@&tﬁW' ated
t hat compositions containin fromabout 0.1 to_about 500 ny of

. , of .
active i BEHEROBIPONGEr Thenimit ‘g’éé%ﬁgf@‘fm pREPe? apFKAced PrEPALion. theaskader 1o about
100 ny, rBAtkinMgfiRrdte duariitiés Siprégpation lsuch a8 BatKage@tabilets, sapsures) 4l e for
t her apeuti c treat‘rrlent S. 30 , A sati sfact org rgsﬂl t can, in
certain PRYESHIYals gEampeules: diFoathe ¥n dasage form qag\hegscapsulega %C%%Fkaf i V.
and 0.2l isrghl@itseifpor ifldam bethe appropiidie Mimbdref afsafdteseanpackagedtbont 10 ng/ kg
I.v. and 100 ng”,f%%& 0. Pref erfred |rgng€% ﬁll’ e fdr.om apou . 0.001 to about 1
ng/kg i.v. and f s or capsylies fof ofal agminysiration3d figuidy faf injravenpys
Met hod ofadmirdésitatiogand continuous infusi®Care [Pk 8réxDRinpositions.
The dose administered must of course be carefully adjusted to the age, weight and
condition of the individual being treated, as well as the route of administration, dosage form
25 and regimen, and the result desired. It is presently contemplated that compositions containing
of from about 0.1 to about 500 mg of active ingredient per unit dosage, preferably of from
about 1 to about 100 mg, most preferred of from about 1 to about 10 mg, are suitable for
therapeutic treatments.

30 A satisfactory result can, in certain instances, be obtained at a dosage as low as
0.005 mg/kg i.v. and 0.01 mg/kg p.o. The upper limit of the dosage range is about 10 mg/kg
i.v. and 100 mg/kg p.o. Preferred ranges are from about 0.001 to about 1 mg/kg i.v. and from
about 0.1 to about 10 mg/kg p.o.

35 Method of Treating



22 The conpounds of the present invention are valuable nicotinic ACh
recept or nodul ators and therefore useful for the treatnent of a'range
of ailments involving cholinergic dysfunction as wel | as a range of

di sorders ra¥@8wsiigle to the activity of nicotinic ACh receptror/pRddobasors.
The conpounds may be used in the treatnment, prevention, profylaxis or
alleviation of a 5 disease, disordef,_or condltlon of the central nervous
system as for exanple neur odegefferati ve di sorders, cognitive or menory
dysfuncti t S

di sease. ?ﬂe O?Ar‘bﬁ&ﬁ Lat ?f‘ﬂ%ﬁ)@gtrlog are eﬁ%&t}l? ﬁ@&m?c Ajdtﬁ F'e%@ﬁ_rr HHEﬁlétQtQ 48’
syndr one, tf@qu@rﬁwﬁefnl fQéﬂ‘Pérﬁﬂ’("}Wb@fradéﬂgﬁ/Oft%“"@P@mVGng chalinesdiy dys(&msﬁ@%%ﬁ on,
mani a, Magbfas a rafdRl &g&ueﬁ,re@%h@mhﬁ@aé@%&%ﬁb \«enqeée&wrwaaaawrss or der s,

eating disorders I'i ke anorexia 10 nervosa ultma and obesity, narcol epsy,

noci cept i &he CQfEPﬁS’WS Mgy be upkehip the raiment cRrevantion, profiaxissorrllewAtanef aseni | e

dementi g, dfaeégep&%ruaﬂor@smmmfmcehﬁaméWS Qﬁzérsh&fcr@%ﬁpsy on deficit,
attention deficit, aut dysl exi a, tardive és I nesi a, er ki nesi a,

hy
epi | epsy, "BHIP %eaefab\f?s@sofde's CPQ%%&’."&%%H "%8@"51‘“%6‘ E&85€:chr oni ¢
fatigue spastines®s dae@@rﬂmﬁag@h sehsRas®, Amyotr@;ﬂwmdar@dvémgs mnas -

d t
AR TNy IR 5 NS S T T IR
trichoti | depression, schizophréhia, mﬁsmmmfsﬁem@rdeweaﬁngmsmmfs dkesandpsdiaised i n
exa at ory

h .
Skt - coRcne e oyl oA RRpeRy el il no0Epnon o sBE BBy AR o1
bowel di saiS:deméntiar senile demeritiaj paripherttl aeurbmthy leaming didfisiy, dobmiticrodedioiynds of

t he inven e d h . L.ated with
snoot h wéttﬁ%r]o@g%fcﬁ l@?’ﬁh%‘}sg |taf %Fc}iveex %S'a X%Vh'ﬁgﬁ%%gfp}g&%ﬁa g%ﬁ%gl na
pectors, yawnaicsyredrome) wbarphobmnvmrbsicmugue siyralrantie) @isprdess dfrsteepepi | epsy,
tardived tion may
ALso bo us H?cﬁééﬁﬁna@%%%kﬁ% éémentry]%yﬁ@rgmgq?@%tgil gh%essy)np%g{gaut o g
r ecur r éat cljenia fatiges syndems, pxﬁ@q@aremacwatyraeresmpgiffrcu&y, muHismangh | i nb pai n;

The COW%BH&:II?&aﬁuQe present invention may al so be used for the assi stance
in cessation of 30 abuse of chem cal substances as for exanple snoking
cessation as well as cessation of use of other nicotine containing

product s, TRessduRds &fthit ifvemiondRiysiso b mdmerh@:ﬂaamﬁ‘é?@af |ﬂﬁan@rﬂ§lo col@itighe ne
and cessation of use of benzodi azepi nes or al cohol he cont ext of the

present 23S {or¢xamAle nfiammateniekip conpitions "&a%mndm%a%&m% i8#980ent i on,

profyl ayi pil@nfahy BiwehbisedseOlicerativei colig, Akmhosa/npt ons and abstinence as wel |
as treatnent resulting in a voluntary di mi ni shed 35 intake of the addictive

subst ance. PCT/ DK98/ 00225
Also the compounds of the invention may be used in the treatment of diseases associated with

smooth muscle coniractions as for example: convulsive disorders, angina pectoris, premature
labor, convulsions, diarrhoea, asthma, epilepsy, tardive dyskinesia, hyperkinesia.

25
The compounds of this invention may also be used in the treatment of pain as for example
chronic, acute and recurrent pain, postoperative pain, migraine pain or phantom limb pain;

The compounds of the present invention may also be used for the assistance in cessation of
30 abuse of chemical substances as for example smoking cessation as well as cessation of use

of other nicotine containing products, cessation of use of opiods like heroin, cocaine and

morphine and cessation of use of benzodiazepines or alcohol. In the context of the present

invention “ireatment” means as well treatment as prevention, profylaxis and alleviation of

withdrawal symptoms and abstinence as well as treatment resulting in a voluntary diminished
35 intake of the addictive substance.



23 Sui t abl e dosage range are 0.1-500 mlligrans daily, and especially

10-70 mlligrams daily, adm ni stered once or twice a day, dependent as

usual upon the exact node of adm nistration, formin which adm nistered,

t he indi catWed8Bthrd which the administration is directed, PETRKIS/0032j ect

i nvol ved and t he body wei ght of the subject involved, and further t he

preference and 5 experience of the%%hysi cian or veteri narian in charge.
.p. neans intraperetoneally, which4“s a well known route of

ad M ni st E@kdddosage rﬁﬁ? -aré'B: qfﬁ)oﬁﬁﬁlﬁ‘r‘éﬁts daYM‘ Iaﬁgm eép%c%ll)r‘% 70 kiRyMEm QEfye O

adm ni stration. | ow ng” exanple strate the | nvent I on

further, afBinisiered 0@%9/ herrce arrf@v qependentas pgakvpandhe axact mege piggministration,

Exanpl eSfomtﬁvﬁeneeatmstéteh the iiichfdhstoivBNOUNEH e almink@afdr ik YRedteR@RNt S OF
i nt er nedi abes vveé(g formed under drous sol vents.

Magnesi uRtRIEft e Mgdﬂ?éfd)ﬁye@ Wfr%e%'”Vﬁvﬁ%gggmmﬁﬂgﬁ\éﬁf POREAGr es and

sol VenBSe)(ﬁnQn@é/Gfﬂﬁé prﬁfctrarmeeéteﬁ@raﬁwcrrzrr?sure Met hod a 20 1 a:
()-8-Benzyl - 3-(3-pyridyl) azabi cycl o[ 3 1 Joct-2-ene fumaric acid salt;

To a m xture of 3- brormpyrrdr ne (1 1.0 g, 69.7 mmol) and di et hyl ether (200
m ), but yblrhéérrisumdneretoneahﬁmrisé&eﬁkd\dwrﬁr@ut‘é drbdmiffstrétionrol ) was added at

-70 C. Th ] . d at -70 f 1 h.
8- be%g;lr & 3?&%?8?8(%{@'%??&@'%8@ %Wee ?ff@L'U"ﬁJa?%r@ 7 m(?rtr)l) solved in
di ethyl ether (80 25 ml) was added at -70 [err]C and stirred for 1h. The

naacodd TBbTHIRMR HRamPes Wifeh a3 R Reh 8 Ehr ool R TR RS ™ e ner

was sepabateustrugties imitieg. phase was extract ed three tines with ethyl acetate
(100 m). The organi ¢ phases were m xed. :

Endo- 8- benzyl - 3- hydr oxy- 3- ( 3- pyri dyl ) - 8- azabi cycl o[ 3. 2. 1] oct ane was

I solated after trituration with petritamptesther. Yield 7.0 g, 34% A 30

m xture of endo-8-benzyl - 3-hydroxy-3-(3-pyridyl)-8-azabicyclo[3.2.1 ]octane
(3.0 g, 10.2 mmol), thionyl chloride (9 m, 123 mmol) and

t et r algdBenerelll rapiond ipvalesg 8it sensitive eragbts peintengedistes @l performedingen xt ur e

was evap h %ﬁﬁ : nmol ) ,

et hanol ﬂgﬁbﬁf?ﬂ‘ﬂgﬁ \/\gtm t’@&l\)gnts ?"Qg’g t rred‘gé g%s@ﬁn%ngiﬁ rtt%nol was
evapor at @feﬂ@ﬁwrmﬂerﬁs and (590)9%? yeigyaperdied, Uﬂf‘@”ﬁ@m@d PEBPSWRt r action tw ce
with ethyl acetate (50 m ). Chromatography on 35 silica gel with

di chl or onet hane, net hanol and conc. ammonia (89:10: 1) gave the free base of

PCT/ DK98
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1a: (z)-8-Benzyl-3-(3-pyridyl)-8-azabicyclof3.2.1]oct-2-ene fumaric acid salt;
To a mixture of 3-bromopyridine (11.0 g, 69.7 mmol) and diethyl ether (200 ml), butyllithium in
hexanes (2.5 M, 30.7 ml, 76.7 mmol) was added at -70 °C. The mixture was stirred at-70 °C
for 1 h. 8-benzyl-8-azabicyclo[3.2.1}joctan-3-one (15.0 g, 69.7 mmol) solved in diethyl ether (80
25 ml) was added at -70 °C and stirred for th. The reaction mixture was allowed to warm to room
temperature overnight. Aqueous sodium hydroxide (1 M, 200 ml) was added and the diethy!
ether was separated. The water phase was extracted three times with ethyl acetate (100 ml).
The organic phases were mixed. Endo-8-benzyl-3-hydroxy-3-(3-pyridy!)-8-
azabicyclo[3.2.1]octane was isolated after trituration with petroleum ether. Yield 7.0 g, 34%. A
30 mixture of endo-8-benzyl-3-hydroxy-3-(3-pyridyl)-8-azabicyclo[3.2.1]octane (3.0 g, 10.2 mmol),
thiony! chloride (9 ml, 123 mmol) and tetrahydrofuran (100 ml) was stirred at 50 °C for 0.5 h.
The mixture was evaporated and combined with potassium hydroxide (4.6 g, 82.0 mmol),
ethanol (25 mi) and water (25 ml) and stirred for 5 min. The ethanol was evaporated and water
(50 ml) was added, followed by extraction twice with ethyl acetate (50 ml). Chromatography on
35 silica gel with dichloromethane, methanol and conc. ammonia (89:10:1) gave the free base of



24 title conpound yield 2.2 g, 78 % The correspondi ng salt -was obt ai ned
by addition-of a diethyl et her and nethanol mxture (9:1) saturated with
fumaric acid. M 142-146 [err]C

2a: ([err] W@o%eHsly| - 3- (3-pyridyl)-8-azabicycl o] 3. 2. 1] oct - PoFmxg®oxasi c aci d
salt; 5 Prepared from 8-nethyl - 8-azabi cycl o[ 3. 2. 1] oct an-3-one according to
nmet hod a. M 124-126 [err] C.

3a: ([err])-8-Methyl -3-(3-quinoli ny?‘}-8- azabi cycl o[ 3. 2. 1] oct-2-ene fumaric
acid s ; 450 - '

ccor d ecomeaud] B8RSy, 1608 TP S Edbondng Sy Ritinet & ddcRich i et

4a: () - @*g@%@mﬁlﬁmmtse A1 spturgted with fumasic acd. Mp 11&d#6 XCene fumaric acid
salt; Prepared according to nethod a. M 140.9-142.8 [err]C. 15

5a: ()-3-(3-Benzot hi enyl ) - 8- net hyl - 8-azabi cycl o[ 3. 2. 1] oct-2-ene fumaric acid
salt; 2a:fpSdietby-3:t-ByridioB-azabiryciaidi2d Joati3-enedumatia goid sall; 1 | C.

6a: ()53p afEB'f@ﬁﬁé—h’eihyﬁaﬂﬁﬂfﬁ{/blo@:@ﬂQélhl‘}ﬁib'nle hégo%ag%%etao@aﬂwﬁ YpRApE acid

salt; _ _ Prepared from 8-nethyl -8-azabicycl o] . 1] octan- 3-one according to
met hod #-20 Mp 196.3-198.5 [err]C.

7a: () -8-Methyl - 3- (2- met hoxyphenyl ) - B-azabi cycl o[ 3. 2. 1] oct - 2-ene fumaric

B tor o (e WEP WS uino a1 s-Azabidyciofs 31 Toct 2Léne fumiaric acid satt 0"

8a: () - Bpidphreylirerr d-mrethyl-8-aYdbicyBlomzallberis-Bainé adeckling to Metabe almpnacl oric acid
salt; Péﬁ?ar ed from 8-net hyl - 8-azabicyclo[3.2.1 ]octan-3-one accordi ng
to mPht¥-&°C M 117-118.5[err]Cc -

9a: ([err])-8-Methyl -3-(2-naphtyl)-8-azabi cyci o[ 3. 2. 1] oct - 2-ene hydrochl oric

gg'cgr 3?J}]ag(ﬁ)-%%ﬂ%ﬁgggugﬁ)-kﬁ%gf%gwy&%1&5.??0'(:?—%%':18 dimarit a8ia'lk; 3-one

Oa: Exo- Brebbrel veedding tqopethdy b) MBi ea.aliyegcCo[ 3. 2. 1 ] oct ane di hydrochl ori de;

A m xture of endo and

exo- 3- hydr oxy- 8- Met hyl - 3- (3- pyri dyl ) -8-azabi cycl o(3.2.1 Joctane (nethod 35
a) (15 S5ay(+)-8-(9-Bamabthjerigijrtemethyt-R-akzaljidyr| 6[3R.1]o6t-Bené fumaric acidwaler ) and 50 ni
et hanol

ti f oD h. The crude m xture was
filter e%y\elﬁ%leﬁ 8\%6(’5&&9/tocﬂ%ﬁi%b%&i%ﬁéqéggsh i ca gel
6a:(x)-3-(2-Thiazolyl)-8-Methyl-8-azabicyclo[3.2.1]oct-2-ene fumaric acid salt;
Prepared from 8-methyl-8-azabicyclo[3.2.1]octan-3-one according to method a
20 Mp 196.3-198.5 °C.

7a:(x)-8-Methyl-3-(2-methoxyphenyl)-8-azabicycio[3.2.1]oct-2-ene fumaric acid salt;
Prepared from 8-methyl-8-azabicyclo[3.2.1]Joctan-3-one according to method a.

25 Ba:(x)-8-Methyl-3-(3-thienyl)-8-azabicyclio[3.2.1]oct-2-ene hydrochloric acid salt;
Prepared from 8-methyl-8-azabicyclo[3.2.1]octan-3-one according to method a
Mp 117-118.5°C

9a:(+)-8-Methyl-3-(2-naphty!)-8-azabicyciof3.2.1]oct-2-ene hydrochloric acid salt;
30 Prepared from 8-methyl-8-azabicyclo[3.2.1]octan-3-one according to method a; Mp 259-264
°C.

10a:Exo-8-Methyl-3-(3-pyridyl)-8-azabicyclo[3.2.1]octane dihydrochioride;

A mixture of endo and exo-3-hydroxy-8-Methyl-3-(3-pyridyl)-8-azabicyclof3.2.1]octane (method
35 .a) (1.5 g, 6.9 mmol), Raney nickel (20.0 g, 50 % slurry in water) and 50 mi ethanol was stirred

under reflux for 15 h. The crude mixture was filtered followed by chromatography on silica gel
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di chl or onet hane, nethanol and conc. ammonia (89:1 0:1) gave the product as
free base. 0 98/ mﬁ product was converted to the title conmpound bg/ addltion
of hydrochPSPF& n et hanol . M 275-280 [err]C Yiel d OPEEDPKI8G2%, _ 5
1lla:

Endo- 3- hydr oxy- 3- (3- pyri dyl ) - 8-t er pgbut oxycar bonyl - 8- azabi cycl o[ 3. 2. 1] oct an
e; A m xture of

endo- 8- witmdighlo®niefttanexyetald-apy corty BinntdnaA i 03y yajedheprbtiuaias éree b8s€dg, 10. 2

) hna "t R WeCohBBAR, b b eofihufby sBARSTOHAERoMEIR FERR! U T, Lo

m Xt ur e2%&280 ¢ Yieldai54 or29fhh ceI ite and evaporated to dryness and
stirred with triethylamne (4.1 g, 40.0 mmol ), di- 10
(tertbutoxycarbonyl)anhydride (1.75 g, 8.0 mml) and di chl or omet hane (50
m ) f &r 1Ba:Endoes- Bydroxy-a'[arpyndmi&-tm-humxgcmgnﬁmmmyehb{!i 2l jostere; by

armon: a (G oGBSy B oot 8308 gR) O

2.8 g, &gl pallanﬂﬁmlon carbon {5 %, 0.80 g), concentrated hydrochloric acid (2 ml) and ethano}

2a: (L e e s stdd dhder hydiddeh o' fH BhB8 bk v bl HiBlah centel ! - 2- ene
Endo- 3- aw:omtgdte drgresy Ay stirreg-witbrtdethidaroing ¢hit Dos0 meralizdibi cycl o( 3. 2. 1

J[ gff’g y @lﬁ?’x d@ ﬁ?mé 1 7§§|I’ r e?ﬁo?%gﬁicﬂﬁrcg%tﬁgne (%C?glméﬁle m xture

was evapos evde e(\!@ﬁ@i‘/@mﬂﬁﬂ fatioyer! bischromatag@pbk pridiliGaaiebwif 53 mol ),
et hanol dﬁ:@grome}haﬂe%é‘ﬁhﬁél aﬁ@@orﬂ‘.1 Lmﬁa‘&ﬂlaZéQ §6:SLWHIEH gahfé tha ftie cbRfpoBhdIaY! Was

evaporated 20 and wat er was ad e mXxture was extracted tw ce
with et ﬂ?rPZaGe)t'%l‘E'ge(Qiéot’ Chr onat ogr aphy on silica gel wth

di chl or onet hane, net hanol and conc. anmoni a (89:10: 1) gave the title
conmpound af an_aqi l .3/ 0.43 t hod 25 1 ‘
b: () 8- 12a3(x)3-BFvridy 'P"sffa’z‘a% Gga%ybﬂ-zzaq'wqiéﬁédwf%ﬁﬁu c acid salt;

() 3-(3 Aﬁnm@ybf)Er&o@wdr&qtsbesyma@pawémﬁn@@a&bsmief&zabieyoﬂo[d D8 locng 2D (0. 40

g, 1.40 d | t d (3.2 g,
T ol 9 B YOS AR 2 g and teta gl & OURY s FTBAA B0 (5 G0
{nh, 1 l\oc v .53t dad nﬁﬂbﬂemcbh vbyoren;ea_raaebomﬁnm vzvirt]h gotassmr@hymtsaﬁm@ttagﬁs( 1?g ml)

ree tine on. silic Wi i ane ano
and con®mo, gnﬁﬁn‘g%g 8?’%%&%"'5 ﬁ%‘?ftﬁfepéor QrfB'Buﬁ?f %ﬁ‘?’gﬁwﬁ%"@& pondi ng
sgl t1 )20 am\watebqsalmﬂ)e\daé%)g(ddhddmé mixtudé \gas s(xtﬁcthMifb ndth egtzb/hdmdﬂemahl? 0). 91 X'E ur e] c
: S u C e % err
b () Ehibiiirantlyon siEg B i diotRblpmdies mioumootaritonne Anahali @b

] oct - 2- mth&ﬁtleT@n&onedbqhnaﬂ NielthD29g, 28 &%.2. 1] oct an- 3-one (12.65 g, 90.9

mmol) in tetrahydrofuran (300 m), was added at -70 [err]C, sodium
bis(tri“r;ethhylbsilyl)am de in tetrahydrofuran (77.5 m, 77.5 mol).
ethod

25 1b:(t)-8-H-3-(3-Pyridyl)-8-azabicyclo[3.2.1]oct-2-ene fumaric acid salt;
(x)-3-(3-Pyridyl)-8-tert-butoxycarbonyl-8-azabicyclo{3.2.1]oct-2-ene (0.40 g, 1.40 mmol) was

stirred in a mixture of trifiluoroacetic acid (3.2 g, 28 mmol) and dichloromethane overnight.
Aqueaus sodium hydroxide (100 ml, 1M) was added followed by extraction with
dichloromethane (100 mi) three times. Chromatography on silica gel with dichloromethane,

30 methanol and conc. ammonia (89:10:1) gave the title compound pure. The corresponding salt
was obtained by addition of a diethy! ether and methanol mixture (9:1) saturated with fumaric
acid. Yield 0.13 g, 31%. Mp 175-176 °C.

2b:(+)-8-Methyl-3-trifiuoromethanesulfonyl-oxy-8-azabicyclo[3.2.1]oct-2-ene;
35 To 8-methyl-8-azabicyclo[3.2.1]octan-3-one (12.65 g, 90.9 mmol) in tetrahydrofuran (300 ml),
was added at -70 °C; sodium bis(trimethylsilyl)amide in tetrahydrofuran (77.5 mil, 77.5 mmol).
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reaction mxture was stirred for 30 mn at -70 [err]C.

N- phenyl bi s(trifl uoronet hane- sul fonam de) (32.5 g, 90.9 mml) in

t et rahydr of woas/s§1800 nl ) was added at -70 [err]C. The I ERCI/DKYB/GR2SL Ur €
was allowed to reach roomterrperature slowy and was stirred over night.
Agueous sodi um hydroxide (0.1 M 500 m) was added and the m xture was
extracted twice 5 with ethyl acetaté®(200 m ). Chromatography on silica gel

wi th dichj or "Ft hag é"”gs itg[,;d’forsoerhn%’t‘o)o &S NGRS fnidiarkl t | € compound

as an oil

3b: (*)- I&asmawde;s(:{zsg@omnmo&wtemghydmrpn Roamaibwasddeiat 2701°G. dbe - 2- ene;

A t

([renr;(] ;Jr ée%h?m(}m’xuge%vra;s]alllodv&d é?nrs %oeognuﬁefn 8ﬁra|tur8)s(low_/v -agga a}scs)tllg d[)ver mghi oct-2-en
e (3.0 gAhOedd s2dinmdiyyroxidex®idt, 500 aillrwas a(dde@a | the pixturigyAs)extracted twice

D ST IsPORR %I@hg@g%é g@bmj @%mr%%hy on sueagalv@{hlm&ané@aae ai folssmol ) - and

l'ithiumchlorrd rrred . di oxane (25 m)
at 70 [eetrganprrasrsotyemgavﬁmet@esﬁmn@maIs@nmxvglyr1iﬁ&9:65%4 6 g, 24.4 mml) was
added followed by stirring at refl ux overm ght. The sol vent was evaporat ed
and aqueous sodi um hydroxide (30 m, 1 M was added followed by

ext ract i G3b:inBeethyii-E3-(GrmethexylnyridylB-azabicyclpiR- MOFt-2-eR®omt ogr aphy on
silica g%m’ﬁutr@oﬂﬁ%@ 'M%HW&?I@BFOHe%h@ﬁ%hyl%ﬂﬂefaﬁglgcycm Hjodt-2-ené {0 40: 1)

th
ggY?[ etﬂ(ra ]1¥2@§@&?W253M§'§9?f@g-a%mwm @f@‘PQeﬂMIWPQ"@H@'aFWHWl c acid

sal t; FU&S ?fo 61 mmol) and llthuum chloride (0.52 g, 12.3 mmol) was stirred in 1.4-
([er r] ) - 8 I\/Et h

| f onyl - | t-2-
&' (ol ) g dioxane(2s N0 °C IoTA B HENE] SEromPr RGNy g ek et omod Whs g 111
nmol ), addéu ﬁJ(IéWéin}eéﬁrﬂvEIwmbk a@rmgmtlmmelnt \)Jaslevalpbmtemm(&uéﬁ)sg 0. 37

oot g aea T OEO S b MR e ety SHRbtog e ReR 4 o acetate

evapor ft ¢80 m§ogh Mﬂiatvgckpﬂy b eili¢aigel mith dichib)orvaisaneduettianel @ind lsendriapmeni was
tract t 50, C. Ch t h
o111 oa odriDonre it B soRPRARLE IRl P08 %k Cone. ammoni & (86 10: 1)
gave ([err])-3-(1-methoxy-1-ethenyl)-8-nethyl - 8- _
bi I I %% 6) which
o2 B G AR AR iR kil e Sogigug ) which s
10 m n 'V!hmnxtnrubt(&@ssmméealpfmmeunm!hamsulfonylenxyﬁ@gbtemlp@adIqm?@ﬁ&3@9 8e (0.19
g, fiot t I
el i 2 et ST SR PR AR 0 B £ R0, oo 102 &W the 30
titl e cortyisfiipbenyiphesphine) padadivd(Brgichlatide (Q:26 &9t W@@I‘) 59‘3 Bthigm ghepside (0.31

3: 2} leo %bﬁrmﬁgﬁ%as "%glgi’é%@hy%bfmdﬁr(goﬁ%aneﬂ%i‘h%rﬁsbﬁld‘mé thivériwmsi ¢ aci d.

5b: () - 8- myap@rateg %@iu(mshmivm%()‘tswh ) was addesiang yha Bpture was sxacted il t ypar i ¢
aci d sal tghy acetﬁe nﬂ/lgtlhlé 5186 °€. Chromatogra|phy on silica gel with dichioromethane, methanol

8- MEt hy th b - 1] oct - 2- 0.50
o 2. 125 290 mMts AT RBIBIO R Gl piTietons CRSY SO by f or mam de (5

nM) was sdzbbie [@zayd&t-giahe ﬁImanc acid%alt(0.236, 1(7r@pmg¢h wasimbedmith hyddgem
hydr oxi dechfo?nde in methanc?l (10 ml 2 and%ltlireé’\%r 18 me The mixture was evaporated to
dryness and sodium ethoxide (0.19 g, 8.4 mmol) was added. Chromatography of this crude
mixture on silica gel with dichloromethane, methanol and conc. ammonia (89:10:1) gave the
30 title compound. The corresponding salt was obtained by addition of a diethyl ether and

methanol mixture (9:1) saturated with fumaric acid. Yield 0.21 g, 58 %. Mp 175-176 °C.

5b:(+)-8-Methyl-3-[3-(6-chioro)pyridyl]-8-azabicyclo[3.2.1]oct-2-ene fumaric acid salt;

A mixture of (+)-8-Methyl-3-[3-(6-methoxy)pyridyl}-8-azabicyclo[3.2.1]oct-2-ene (0.50 g, 2.13
35 mmol) and phosphorus oxychloride (4 ml) in dimethylformamide (5 ml) was stirred overnight at.

95 °C. Ice (100 g) and aqeous sodium hydroxide (4 M, 50 ml) was added followed by
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extraction-three tinmes with ethyl acetate (50 m ). Chromatography on silica

gel with w@%&?ﬂhﬂromt hane, methanol and conc. anmonia (8%,'011%%38,@%e t he
title conpound as an oil. The correspondi ng salt was obtal ned by -

addition of a diethyl ether and nethanol m xture (9:1), saturated with
fumaric acid. Yield 0.35 g, 47% M27240-142 [err]C.

6b: ()-8-Methyl-3-trifl uoronethanesul ffonél - oxy- 8- azabi cycl 53. 2.1

] oct - 2- eaxyaction tnge gmeswitp ettyl agetale E5PMb( .femétps@f)aw@s'b%e@? M5 g, 67.2
mol ) i rhiélﬁérﬁﬁl_@rﬂﬁé’,fﬁétﬁéhqlWc&@dﬁﬁmonia%&ﬂ?z@) 06 teGitle20/puGAd as an oil.
bis(trinmethylsilyl)amde in tetrahydrofuran g .9 m, 73.9 m"rDJx?. ‘Bhﬁ
react i onfhe cosfespandingsall wa optainied by addifionpfa diethyl ether and methanol mixture (9:1),

N- pheny| Gingrbfetivith Yehaneida Yasdab.Bs gastodedip G 2142 €. 67.2 mmol ) 10 in
tetrahydrofuran was added at -70 [err]C. The reaction m xture was all owed

to reach room tenperature slowy and was stirred over night. Aqueous

sodi um heglapelng Ro-tiordhRihbsi Ry l-oxpddasbiopsloRETIneea-sne; s ext ract ed

twce with et hyl acetate. Chropatograph . iLica gel w.,th,.
di chl or o%@mw-ﬁwaa@%vmﬁ%?ﬂ @”’%@%@ﬁ?«ﬁ@g%m&? WéeY%YF@&%’gﬁ@ﬁrﬁﬁ'ES% a
br own oi 4t.-70/* @ sddilitn ﬁs?im&l%ﬂéil lamide Makirarydmfuran (73.9 mi, 73.9 mmol). The reaction

soi ) i vos suragto TG TN Ml R L roPAAES) G o SR 21 ¢

() - 8- MptiRyétrahydrofurdr e suicdan UCE Thy reaotion Bixazeaas gitwed3o feath eaarm 2- ene

(1.5 g 20 6.1 Mo benzof uran- 2- bor oni ci%F ?b )
t et r aki stemPPWﬁﬁ‘Qh“Bh%b"p srﬁi'fr-ed over "EQFMF% b '.%?5 gdeQBJ‘d\g'Tgr#T?DTIB “ahd
| i t hi um adtlegrand ¢he(rbixiie yas Extiactaddwice witbt186 gil etiylcametater Liheomatographyory, 30. 5
mol ), er (1 ; n - di, et for 1.5
) Vs wih fplofbuiagg aft TR PRAR A2 3Gvert 3al@ ho St S T
et hyl acebwheil.(\GeldMi)6.g, 70%. Chr omat ogr aphy on silica gel with
di chl Qronet hane, nethanol and conc. amonia (89:10:1) 25 gave the title
conpound. The correspondi ng salt was obtained by addition of a diethyl
et her  Methadcret hanol mixture (9:1), saturated with fumaric acid. Yield
0.24 g, 11% M 188.3 - 1 90.9[err]C.
2c: ()-3-(2-Benzot hi enyl ) -8-net hyl - 8-azabi cycl o[ 3. 2. 1] oct - 2-ene; 30 Prepared
accor di nig:{x-ani2tBesaofuryiig-mathyl-§azabigysiolp2: 1]oct-2-ene fumaric acid salt;
3c: ([er rl\)rﬁi’gm(e%ff/(’Beé-ﬂ%gpﬂhmﬂ%)ne&amdwhw‘éxyﬁB%Qé&c(&}&ldﬁﬁ.ﬂ%ctlz-b@@(1—.§gene
fumaric acid salt; repared according to nethod c fr?ng ,
3- acet2Anf doee: SRBIRGHBRIZDERNIGACIAAD.90g 6T mawotelriis(righenyl-pBosphine)- |
4c: ((1 [er lr %élraéruﬁv?m'%ﬁb?%Pb.@@%r%olﬁadﬂﬂ&ﬁlh(rh'cﬁtoﬂé@w.w&|60( Bimdl)lpcadsiudn earborfatear i ¢
actd sa (4.2 g, 30.5 mmol), water (15 mi) and 1,2-dimethoxyethane (15 mi) was refluxed for 1.5 h.

Water (50 ml) was added and the mixture was extracted twice with ethyi acetate (50 ml).

Chromatography on silica gel with dichloromethane, methanol and conc. ammonia (89:10:1)

25 gave the title compound. The corresponding salt was obtained by addition of a diethyl ether
and methanol mixture (9:1), saturated with fumaric acid. Yield 0.24 g, 11%. Mp 188.3 -

190.9°C.

2c:(+)-3-(2-Benzothienyl)-8-methyi-8-azabicycio[3.2.1]Joct-2-ene;
30 Prepared according to method c. Mp 81.0-83.6 °C.

3c:()-3~(3-Acetamidophenyl)-8-methyl-8-azabicyclo[3.2.1]oct-2-ene fumaric acid salt;
Prepared according to method ¢ from 3-acetamidobenzeneboronic acid. Mp 195.3-196.9 °C.

35 4c:{x)-3-(3-Aminophenyl) 8-methyl-8-azabicyclo[3.2.1]oct-2-ene fumaric acid salt;
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of ([err])-3-(3-Acetam dophenyl)-8-nethyl -8-azabi cycl o[ 3. 2. 1]oct-2-ene
(0.32 g, 1. | ) and hydrochloric acid (25 m, 25 %9 was stirred at
refl ux over‘ﬁ‘?éﬁ?‘"m m xture was evaporated to dryness. P 00225di um.
hydroxide (1 M 50 m) was added and the m xture was extracted tw ce
with ethyl acetate (50 ml) M 195.32496.9 [err]C. Yield 0.22 g, 52 %

Met hod d 1 d:()-3-(2-Benzofuryl)-8-nethyl -8-azabicyclo[3.2.1 ]oct-2-ene
fumari c Aanixtuseedf{+)-3-(3-Acetamidophenyip8-afettyk A-radbicyaio[3.2.0]00t-2rend (B3Bgn28 ) and

di hyl . | | i i . \ : , |

e nitcoa'agtsrofiubric 2 15 b 28 bl sred T YAME yérfight. Yhe felfigwab 10 T2 )
then coobeapotated PAinfress.|AQuedusirediug! hyaroxidet{l M SDo(Bwas addsdand e midurg 23. 0 g,
169. 3 g"%% e)gha.cise?' wRE with eﬂigﬁé&&(a{t @rbgﬁf Mi:aggsa’ﬁsl\sd"‘%? Y?é?é’@.@z%} 5290 [err] C and

stirre he reacti m X owed to warmto room
tenperature overnight. Water (200 ml) was added and endo and

exo0- 3- ( 2pfeeegef uryl ) - 3- hydr oxy- 8- met hyl - 8- azabi cycl o[ 3. 2. 1 ] octane was

i sol at ed tration. Yield 38.7 g, 89% A m xture of endo and

exo- 3- ( 21¢é&0RBgnzpfgylanethyl-8azabicyelo[8.2. 1lort-ens funarisagidsall,oct ane (30.0
g, 116. 6rsrg%&mrecarssnzdwrﬁﬁ%ﬂg),ws@.sarﬁrha) britPdiBihl1 et (S0WAN ButyllithilmQQ M ) was
stirred at reflux for 1 h. The solvent was evaporated. Sodi um %rom de

(150 m , hexangsf2.5Ms 7% Hh@6 Mraott wes added gf @ *Galhednixus vagistrgdat Ovftier Q8 hy |

acet atig f hRGtHEN)coolkd t3-702€. 8-benzyl-8-azabicyclo[3.2.1]octan-3-one (23.0 g, 169.3 mmot)
benzof ur any -azabi cycl o ene was isolated, yield

| )-8-nethyl -8 | o[ 3. 2. 1] oct - 2- .
e g Ve el B B O SR Aed 870 e SnG R IBtl by h& SRR PR e
ﬁ/ip et1 gxé I Sﬁbéiﬂllomﬁ#ado Wah &Rbmitbmperatird Sielight AN ater {2003k daghddedf andainde apgi d.

. C. . . .
20 (Lor + P-4 Sera ok gy & ety frarabieyelola. Uppnq Wesisapisd by Sitatian
e L T B o oy g b i ¢ aci d
oqi i 95" blaubiAn R ERnd o o ¥ ol SR ik ek g aher
4d: (*) - 3¢dol-nfiBwakstinex atresfiny for hiheTid 3divedt wes bydpofated: Sodioycydfaide. (15@0,- 2- ene
X P [ I '
sa: () - 5. T MR B el By Bfeiec 58 G EprBPa oot e o
aci d sal begnzofurahyhBameltiyled: azabitiyclof320 JontRkane whs idnated) yield 8.8 g Z¢ ¥ The
6d: ()-3-L2:41 - l,j - 8. -8 ' 2 2
Pumst i o oTegpoidid sifBinelly bdiRbiv! o Bofgritherki flehamofmdfibe A0 (o
met al 0 satunatadpdthfumads acld. Mret88.-18@ °C. 1.2 eqv. of
t et ramet hyl et hyl enedi am ne.

2d:(x)-3-(2-Benzothienyl)-8-methyl-8-azabicyclo[3.2.1]oct-2-ene hydrochloride;
Prepared according to method d. Mp >250 °C,

25 3d:(+)-3-(2-Thienyl)-8-methyl-8-azabicyclo[3.2.1]oct-2-ene fumaric acid salt;
Prepared according to method d. Mp 141.5-143.5 °C.

4d:{x)-3-[2-(3-Methoxymethylthienyl)]-8-methyl-8-azabicyclo[3.2.1]oct-2-ene;
Prepared according to method d. Isolated as an oil.

30
5d:(x)-3-(2-Benzothiazolyl)-8-methyl-8-azabicyclo[3.2.1]oct-2-ene fumaric acid salt;
Prepared according to method d. Mp 195-196.8 °C.

6d:(+)-3-[2-(1-Methylindolyi)]-8-methyl-8-azabicyclo[3.2.1]Joct-2-ene fumaric acid salt;
35 Prepared according to method d, with exception of the metalation temperature, at reflux and
1.2 eqv. of tetramethylethylenediamine.



PCT/ DK98/ 00225 29 :
7d: ([err])-3-(2-Furyl)-8-nethyl -8-azabicyclo[3.2.1 ]oct-2-ene; Pr epar ed
according t d. Isolated as an oil.

8d: ([err]) %I(?gst@i' | eno[ 3. 2- b] t hi enyl ) - 8- net hyl - 8- azabi cycl of §Témi"]8/°8%252 ene
oxalic acid salt; 5 Prepared according to nethod d. M 48-50 [err]C

9d: ([err])-3-(2-Thi eno[ 2. 3-b] t hi enyl2g- 8- net hyl - 8- azabi cycl o[ 32. 1] oct - 2- ene
oxalic acid salt; Prepared according to nethod d. M 46-48 [err]C 10
1 0d: () 78:(£)3283- %warﬂa@nwv)-sﬁznmwoﬁ@-ﬂzabz-ewl o[ 3. 2. 1] oct - 2- ene;

Prepared %ﬁg’ { 3 [err]C Met hod e 1
e:([err])- ?édj%engf@tgﬁf cﬂsg |cyc 0[3 2.1]oct-2-ene fumaric acid

salt; 15 A m xture of

( [ o r] ) 3:1‘(2-; :ﬁ@ﬁﬂwﬂ? ﬁ?ﬁm’pyk}}%@?@%?y&k%@ 31701& %frse?o)& € Qélﬁes%n?%?? 6

vvas st |5r Peepagad ac&pnduwt@mqugwms-so ¥t hanol was added and the mixture vvas
stirred 2h at reflux. Sodium hydroxide (4 M 50 m) was added at room
tenperature and the m xture was extracted with ethyl acetate.

Chr omat o§f#phHsr(RhisneizSbRhienyl)-8-meihyitf-arabirycloihe. laat2ranecxalip acid Hat;
anmoni a %a;gag&oﬁg\ggg%tﬂdaqi 'Mpt,i@;g:@rpound The correspondi ng salt was
obtai ned by addition~of a diethyl ether and nmet hanol m xture (9:1)
saturated with fumaric acid. Yield 2.58 g, 33% M 201-204 [err]C

2e: ([%Wbaiﬁi §-1é §e|EH6.M¥ény% s‘-ﬁsbﬁg blaz&|kb§a92ﬁﬁbeu@bﬁé3 2. 1] oct-2-ene

fumari c aci par ed

()-3-[3- FWLR%CPOVQU‘GHPEWCFCBMP&W 1%.3%abi cycl o[ 3. 2. 1] oct - 2-ene 25
according to nethod E. M 187-189 [err]C.

3e:()-3- gmz- Benzof uryl ) - 8-et hyl - B-azabi cycl o[ 3. 2. 1] oct-2-ene fumaric acid
salt; ure of ()-3-(2-Benzofuryl)-8-H 8-azabicyclo[3.2.1]oct-2-ene

(1.5 g, %I:)Ivmm-aenzofurbnw-‘std&as@ 619 :ﬁ@tpct-i’-eaembr)m asiuls%npropyl et hyl am ne
(0. 87 rre Sodi um hydr oxi de

(206 i Az B AR g B ey Barabied e f et end (54 Br2A8 BIT &1 ner

(100 n ) chlﬁhé hl@@if&ﬁhte (@10 6341 70BmgR andvkyibn (5ol wa swtdtien esfluRievéraight. and
conc.

ave the tit]e nd.. The corre al t
s obr aMAtaRpwas acd At B Bl i stirpe BB A0S ot REOIRE M BT 5. 1)
sat ur at edrasmatted atmeom eneperature indltisk Mixtife was gxtratich wittiethy acétad. [err] C.
Chromatography on silica gel with dichloromethane, methanol and conc. ammonia (89:10:1)
20 gave the title compound. The corresponding salt was obtained by addition of a diethyl ether

and methanol mixture (9:1) saturated with fumaric acid. Yield 2.58 g, 33%. Mp 201-204 °C

2e:(x)-3-[3-(3-Furyl)-2-thienyl]-8-H-8-azabicyclo[3.2.1Joct-2-ene fumaric acid salt;
Prepared from (+)-3-[3-(3-furyl)-2-thienyl]-8-methyl-8-azabicyclo[3.2.1]oct-2-ene
25 according to method E. Mp 187-189 °C.

3e:(z)-3-(2-Benzoturyl)-8-ethyl-8-azahicyclo[3.2.1]oct-2-ene fumaric acid salt;
A mixture of (x)-3-(2-Benzofuryl)-8-H-8-azabicyclo[3.2.1]oct-2-ene (1.5 g, 6.7 mmol),
bromoethane (0.80 g, 7.3 mmol), diisopropylethylamine (0.87 g, 6.7 mimol) and DMF (50 mi)
30 was stirred for 2h. Sodium hydroxide (100 mi, 1 M) was added followed by extraction twice
with diethylether (100 mi). Chromatography on silica gel with dichioromethane, methanol and-
conc. ammonia (89:10:1) gave the title compound. The comresponding salt was obtained by
addition of a diethyl ether and methanol mixture (9:1), saturated with fumaric acid. Yield 0.77
g, 31%. Mp 197-203 °C.
35
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30 Met hed " F

f:()-3-12-(3:b thlenyl)] 8- met hyl - 8- azabi cycl o[ 3. 2. 1] oct-2-ene fumaric
acid salt; %Iogg%g&é sol ution of 3-bronothi ophene (25.0, 153. §CW§/°?2%5THF
(250 M) was added: l'ithiundiisopropylamde (2 M 168.7 mml) at -80
[err]C. The mixture was stirred for 4gh at -80 [err]C 5 followed by
addi ti on of tropi none (21.3 g, 153.3 mmol) in THF (200 m). The m xture was
stirred ameth8@F err]C for 1 h and was aIIovved to-reach roonTerrperature

i mes. oit HGPEUATHromshieai-imetny- azghigy ot A ReR26R ndpn ERbRERNGT, | °°
di chl.gf ones haaenorrmtshaombthmpdemas,o B mmo!) (B IHE@SD)mI) was geldmi endo and

©x9 | -el[ g Igﬁigﬁau ﬁ\nt}/e (%\]N}h%gp 39?@8@/&1 ﬁggé h%& n? xtﬁ?ea\pésc%? ed Qgr 12h &J 86 Lé”e
-3-[8- foﬂmwm} t(%ddhnoa 0§/ trygindhe {8 gx 1533 matolyri TIBF (200 mi). The mixture was

v Cydésl{'l AR @%ﬁwhg dﬁé %]]ov?eﬁ aroe :raorfﬂ&q gj?ﬁg}ser"g ﬁtdsgaﬁ?fﬁocm q'e

aci d was or oric aporated and
sodi um hyhirdeoxidie(1 (M, 200 nEDgasaddedand axtca@ted three&m&s wﬁb dmmexlms (3R0smBxt r act ed

twice W ta,ahaVdgy g d@@gfoﬁggcé g,ggmg* cmogdn%tﬁarfe naig.ﬁ %ond Qﬁwﬂq‘iué;@@f1@slzond' ng

salt was obtain eth r xtur

(9:1), gavatende aediexd-3+s- bramr(zm%m!)us-hwomﬁmml P@K@Qi@cﬁo{s 2.1]octane.
2f : ([eqé]qleggﬁéag?ojormbenzofuryI)] 8- rret hyI 8- azab| cyclo[3.2.1] oct-2-ene

fumari c aci Prepared according to nethod F. 161. 4-163. 3
[err] C. 2fmixture of endo and exo-3-[3-bromo- (2-th|enyl)]-3 hydroxy-s-methyl- -

3f:()-3- [gzaﬁéy&[g@vﬁ@aar@(blas@'béhnﬁnmdwdonéer%eéal rﬁ/Mchﬁlbﬁc 30;&M§§nr?eoer8l3

fumaric aC|d Prepared according to nethod 5.0-166.9
[err]C. 2bsThe hydrochlonc acid was evaporated and sodium hydroxnde (1 M 200 mi was added

af é ) - 3I Ea’hd(tﬁe %@r@@ﬁ&le&ﬂdétéd twice' WitH Bthyl 3cét§tégi ci).ofisid 3.3lg,00b<2 me fumaric
aci sa

cor tQ e
35 ([ off | dosrepnordciagi ies S5l pra e tia Ggtnvishes a8 ZistheBp g 0. 2. ene
fumari c agatgtadivwith fumaricfadd. Mpur3e-132 °C
(+)-3-[2-(3-bronot hienyl)]-8-ethyl-8- azabl cyclo[3.2.1]oct-2-ene (2.0 g, 7.0
mol ), 30 3-furylboronic acid (0.94 g, 8.4 muol), '

t et r aki s(2fe(ixps¢2d-Prosgtiunzefuryljjti-mdiny8Qxalfibyd6[32.1]10ctiZene fumarig acid saleous
ot assi um,car bgnat e . 5 2 <axRr.apanediol (2.66 g, 35 mol), 1, 2-
Si met hox;?érteﬂﬁrﬁ af%‘ﬁd'hﬁ}% '&ﬁ@%%%é’ﬁé‘%ﬂgs% vaas sti rEed at gr ef | ux )

overni ghit . Sodi um hydr oxi de (50 m) was added and the m xture was

i th i orlFbT e riopheafi B ey S dpapioyclott ATRAZ R NinRo3Eld 07 O

title congegnd. The corresponding salt was obtai ned by addition of a

SI(: glt gyl1 ?anmggwﬂg%lﬁ%ﬂ%swégﬁ@1%891); saturated with fumaric acid.

25 -4f:(x)-3-[2-(3-Chlorothienyl)}-8-methyl-8-azabicyclo[3.2.1]oct-2-ene fumaric acid salt;
Prepared according to method F. Mp 151.5-153.5 °C.

5f:{+)-3-[3~(3-Furyl)-2-thienyl]-8-methyl-8-azabicyclo[3.2.1loct-2-ene fumaric acid salt;
A mixture of (+)-3-{2-(3-bromothienyl)}-8-ethyl-8-azabicyclo[3.2.1]oct-2-ene (2.0 g, 7.0 mmol),
30 3-furylboronic acid (0.94 g, 8.4 mmol), tetrakis(triphenylphosphine)-palladium(0) (0.16 g, 0.14
mmol), aqueous potassium carbonate (10.5 mi, 2 M), 1,3-propanediol (2.66 g, 35 mmol), 1,2-
dimethoxyethane (30 ml) and dioxane (50 ml) was stirred at refiux overnight. Sodium
hydroxide (50 ml) was added and the mixture was extracted twice with ethyl acetate (50 ml).
Chrométography on silica gel with dichloromethane, methanol and conc. ammonia (89:10:1)
35 gave the titte compound. The corresponding salt was obtained by addition of a diethyl ether
and methanol mixture (9:1) saturated with fumaric acid. Yield 1.59 g, 59 %. Mp 187-189 °C.



C ai ns: ) 31 1. An
8-azabi cyclo[3. 2. 1] oct-2-ene derivative of Formula I,
[err] of its enantioners or any mxture of its ' S,
a phar rraceut“(%% ymaccept - abl e salt thereof; m%zd&:{s
R is hydrogen, al kyl, alkenyl, alkynyl, cycloal kyl, cycloal kyl al kyl, aryl
or aral kyl; and [err] 31 a nonocyclic 5 to 6 nenbered
het eroaryl group which may be substituted one or nore tines with
substituents selected fromthe group consisting of alkyl, cycloal kyl,
cycI oal k)d@blg al kenyl , al kynyl, al koxy, cycl oal koxy, thioal koxy,

hi ocycl oal koxy, ne- t hyl enedi oxy, aryl oxy, hal ogen, CF3, OCF3, CN,
am no, nitro, aryl and a nonocyclic 5 to 6 menbered heteroaryl group;

or 1. mﬂmhth@gw@ﬂw benzot hi enyl heﬁﬂ%dazoixl\r
benzot hi azol yl', qui nolinyl, iso- qui nolinyl, t ieno[3 2-b] thi eny

t hi eno[2. 3-b]t h| enyl, whi ch bicyclic group is optio ﬂtHasBeeﬁRQ,ﬁE t ut ed
one or nore tines W|th substi t uent; ted fromth , { I ng of

al kyl, cycloal kyl, cycl oal kyl al kyl ' al kynyl , ﬁ[ﬁﬂﬂ&al koxy,
t hi oal koxy, thio- cycl oal koxJ erfédl oxy, aryI oxy,

OCF3, CN, amno, nitro, and

any of its enantiomers or any mixture thereof, or a pharmaceutically acceptable salt thereof;
10 ‘
wherein

= is a single or a double bond;

18 R is hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, aryl or aralkyl; and

R'is
O

A

R wherein R%is hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, amino; or
20
aryl which may be substituted one or more times with substituents selected
from the group consisting of alkyl, cycloalkyl, cycloalkylalky! alkeny!, alkynyt, alkoxy,
cycloalkoxy, thioalkoxy, thiocycloalkoxy, methylenedioxy, aryloxy, halogen, CF,;, OCF,, CN,
amino, aminoacyl, nitro, aryl and a monocyclic 5 to 6 membered heteroaryl group;
25
a monocyclic 5 to 6 membered heteroaryl group which may be substituted one
or more times with substituents selected from the group consisting of alkyl, cycloalkyl,
cycloalkylalkyl alkenyl, alkynyl, alkoxy, cycloalkoxy, thioalkoxy, thiocycloalkoxy,
methylenedioxy, aryloxy, halogen, CF;, OCF,, CN, amino, nitro, aryl and a monocyclic 5 to 6
30 membered heteroaryl group; or

a bicyclic heteroaryl group composed of a monocyclic 5 to 6 membered
heteroaryt group fused to a benzene ring or fused to another monocyclic 5 to 8 membered

NN O AR e | THIS SHEET HAS biEN
* € L s REPLACED




2. The 8-azabicycl o[ 3.2.1]oct-2-ene derivative of claim1, wherein
R is hydrogen, alkyl, alkenyl, alkynyl, cycloal kyl, cycl oal kyl al kyl, phenyl

or benzyl; @6]%/5418132

32 [elr , Wwherein Rlerr] is hydrogBRT/PEPR((225
al kenyl , al kynyl, cycloal kyl, cycl oal kyl al kyl or am no; or
oxazol - 2-yl, oxazol -4-yl, oxazol -5- | soxazol - 3-yl, isoxazol-4-yl,

i soxazol -5-yl, thia- zol -2-yl, thiazol -4-yl, t hi azol -5-yl,

I sot hi az ﬁbte&awt alli of ommham bedsupktituied @hé bamote-tmesl withlsuBstituents selected from
oxadi azo I

' | - 54Vl 4-1
Do et ningeriln porsyn 815 258oaidi Cyeiodtyfaiy pReRf 68, Skl cucipaliony 4
1,2, 5-t thicafk h k lenbdiexyi, agtoixy,a ,JGF3, OCF3, GNythinoo hig,
2 i ni datz F)XEH?Z‘Q meyé%dﬁaégozn@mi& er;%m;: @y gwrgglryl 3-pyrrolyl, Z?T?ur anyl,
ran I”‘OWB- | eny?, g{%ﬁn enyl oa % dyI 3-pyridyl, 4-pyridyl,
2 pyri ® di nyl, 4-pyrimdinyl, 5- pyri m di nyI 3-pyridazinyl,
4- pyri da?k{@ h%WP‘yéf%P“}‘é caﬂF%laqszh&yl 1 pyr azol yI 3-pyrazol yl,

4- pyrazo raz heteroaryl group may be substituted one or
nmore ti nB%U 2)~benzm$qxa2<§t3bséx-$ mﬁwb&-awwaelpé@zmoﬁm&wml@pd@mgowratg of

al kyl , 3y ?Fﬁrﬂonslo] A\ Q?p levl Abi ?/c!to 32 1}octd?1le|ﬁﬁ&}%hlorgiew&¥6h rg{ekoxy

cycloalko oxy, ‘thiocyc enedl oxy, | oxy,
hal ogen, Sﬁﬁ-ﬁuomﬁ%bemlsonmi-&yl)ﬁmwl aaazabmymmma 11agtane hydrochlonde, napht hyl ,

2-, 3- - - - - - - L. lyl,

2-.3-% §§6ﬂ§0m162begzo‘%%;?@gﬁ:yﬁy%zﬁ?hmf%231]%2’(“@13’%{8%6%' ?ggqﬁi nol i nyl ,

t hi eno| 335(“6—]imda’zelrﬂyﬂ -Bimetiyl-8ragiicyglo (3.2.11octaneshi enyl , whi ch bicyclic group
may be Sgtﬁﬁlﬁdﬁtz gpgfa%wyeo%tzlq? th substltuents sel ected from

t he group ‘const's cycl oal kyl al kyl , al kenyl,
al kynyl , 3- (G»fluorosﬂli-kloﬂgfzol-ﬁwmﬂetaBWXQfazabMda[3<a5tyoctaﬂei; ocycl oal koxy,

met hyl en al .OCF3, CN, amino, nitro and
phenyl . gqé%gm'lﬁw’h aza géyégzlgg%qg%‘&?c}afgéne derivative of claim1l,
wher eitd 3-{1,2- benzlsotrmzowdﬂeﬂgye‘mhyh&-atgtiiqyclst[ 8.2111 octameehypdpdchlode; Rl err]

' i dyl, 3-(6-chl I dyl,
21 i azof i 2B Kzl SN ey T TBRARE VL0 EE ot gty thi eyl s

2-f ur anyB; meKhVH;BF(aﬁydu;hlGepmeﬂyi)@raz)ablbymla1]oct-z-ene3 chl oro-thi en-2-yl,

S o RS Rk SRR O oY ezt

t hi eno[ 2 83nethyl-3 phenyl- 8-azablcyclo (3.2.1]oct-2-ene; This Sheet Has Been Replaced

20 8-methyl-3-(4-methylphenyl)-8-azabicyclo [3.2.1] oct-2-ene; “"lll ,"IIHI I "l

8-methyl-3-(4-trifluoromethylphenyl)-8-azabicyclo [3.2.1] oct-2-ene;

8-methyl-3-(4-fluorophenyl)-8-azabicyclo [3.2.1] oct-2-ene;
3-(4-chlorophenyl)-8-azabicyclo [3.2.1] oct-2-ene;
3-(3,4-dichlorophenytl)-8-azabicyclo (3.2.1] oct-2-ene;

25 4-chloro-2,6-diamino-5 [8-(1-naphtyl)-8-azabicyclo 3.2.1] oct-3-yi ] pyrimidine;
4-chloro-2,6-diamino-5 [ 8-(2-naphtyl)-8-azabicyclo (3.2.1] oct-3-yl ] pyrimidine;
8-methyl-3-phenyl-8-azabicyclo (3.2.1] octane;
8-methyl-3-(2-methyl-phenyl)-8-azabicyclo (3.2.1] oct-2-ene;
8-methyl-3-(2-methyl-phenyl)-8-azabicyclo ( 3.2.1] octane;

30 3-(4-fluorophenyl)-8-azabicyclo (3.2.1) oct-2-ene;
8-methyl-3-(1-methyl-indol-2-yl)-8-azabicyclo [ 3.2.1] octane; or
8-methyl-3-(1-methyl-indol-2-yl)-8-azabicyclo [ 3.2.1] oct-2-ene;

2, A compound of formula 1 in claim 1,
35 wherein

IR e
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b] t hi enyl, 2-(3-bronp)benzofuranyl or 2-(3-bronpo)benzothienyl. 4. The
8-azabi cycko[ 3. 2. 1] oct-2-ene derivative of claiml, which is
33 ()-8-Be pyridyl)-8-azabi cyclof 3.2. 1 }oct-2-€ene;
([err])-8- %%588/?41%?(3 pyridyl)-8-azabicyclo[3.2. 1 Joct-2- eggT/DK%/oozzs
)-8- Met hyl - 3- ( 3- qui nol i nyl ) - 8-azabi c Cﬂ'hﬁ[SRe.eﬁ-IasBee Bqﬂac@-ene

- (3-Benzof uranyl) - 8- net hyl - 8- azggl cy t-2-ene;
- (3-Benzot hi enyl ) - 8- et hyl - 8- azabi cygl t-2-ene;
-(2-Thi azolyl) -8-Methyl-8-azabicycl - 2- ene;
])-8-Methyl -3-(3-thienyl)-8- azab| cyclo[3 2.1 ]oct 2- ene;

gv

;
- Met hyl - 3- (2- naphty I& 8- azabi cycl o[ 3 1 ] oct-2-ene;

8- Met hy| - BI indmgendgikyl-akeaylagiimyt pw{l@llwl cycipaliyaling,ary! or aralkyl; and
-H 3-(3-Pyridyl)-8-azabicyclo[3.2. 1 ]oct-2-ene;

- Met hyl - 3- [3 ( 6- met hoxy) - pyrldyl] 8-azabicyclo[3.2. 1 ]oct-2-ene;
- ABet yl - 8BniBt hyl - 8- azabi cycl o[ 3. 2. 1 ] oct - 2- ene;

thhyl 3-[3-(6- @hloro)-pyridyl]-8-azabicyclo[3.2.1 ] oct - 2- ene;
Benzof ur anyl|] - 8- net hyl - 8- azabi cycl o[ 3. 2. 1 ] oct - 2- ene;

S e o i o

(3- Metyoapialkity aminbeory| ) | - 8- met hyl - 8- azabi cycl o[ 3. 2. 1 ]oct-2-ene;
Benzot hi azol yl ) - 8- et hyl - 8- azabi cycl o[ 3. 2. 1] oct - 2- ene;

Fur anyl ) - 8- net hy- 8- azabi cycl o( 3. 2. 1] oct - 2- ene;

Thi eno[ 3. Zarydwitinheis glibstiitedadne\dr ribratimbs wifie sulfsBtuBnts]seletted frenethe

2-
2-
2-
2-
2-
2-
2-
é&%@ B0l B SRloBY. SRR 7 RIS S, ok 35! ibaR
g hBcyelealikoxy, methyinhesiny] arﬁo*% @Cﬁﬂ,gmgm [a?air]zqoaggl: gifrgxn aergl-a@d@;

2- ﬁgnéé&g enyﬁ\??}egxbf ﬁ?ﬁﬁg giabi cyél 6[ 3.2.1 Joct- 2. ene;

) 3-[2-(3- Brormbenzofuranyl)] 8- net hyl - 8- azabi cycl o[ 3. 2.1 ] oct - 2-ene;
2- (13- Bronobeqgg A&H @lﬂ;\’d tb]sfﬁerﬁﬁérga heé[)oaaﬁgi Is%@&iﬁn ﬂe&lm%&tu%aed?@

2-(3-Chl orothien aza oct - 2- ene;
[1% ?mwemm|wlmzuZﬁ|t@mqﬂ@tweffwthe@r@mnéymﬁf@!@ pyqi@qlkyb ene or a
EQ;”}; ggf: tezlevglr?@mwamympﬁ anhw Afkdicy, Ic?aoamixy tﬁibﬂk&@ff thiocyo@ikaiyaceut i cal

effective amount of a 8-

sin era
azabi cychgihyleped: ﬂyoé‘fymgy Jﬁ@ga%rcfva@%e » NS, apphandp manecydliapie 61 to 4, or

a phar naﬁ,embb@alﬂetéf cerpiepébe addition sal t thereof, together with at | east
one .pharmaceutically accept able carrier or diluent.

l—|l—||—'l_|Al—|A'4—\/—\/-\Al—|/—\/-\/—\

20 a bicyclic heteroaryl group composed of a monocyclic 5 to 6 membered
heteroaryl group with one heteroatom, fused to a benzene ring or fused to another monocyclic
5 to 6 membered heteroaryl, all of which may be substituted one or more times with
substituents selected from the group consisting of alkyl, cycloalkyl, cycloalkylalkyl alkenyl,
alkynyl, alkoxy, cycloalkoxy, thioalkoxy, thiocycloalkoxy, methylenedioxy, aryloxy, halogen,

25 CF,, OCF3, CN, amino, nitro, aryl and a monocyclic 5 to 6 membered heteroaryl group;

3, A compound of formula 1 in claim 1 whersin
R is hydrogen, methyl, ethyl or benzyi;
R is acetyl, 2-methoxyphenyl, 2-naphtyl, 3-acetamidophenyl, 2-selenopheny!

30 3-pyridyl, 3-(6-methoxy)pyridyl, 3-(6-chloro)pyridyl, 2-thiazolyl, 3-thienyl, 2-thienyl, 2-(3-
methoxymethyi)thienyl, 2-furyl, 3-furyl, 2-(3-bromo)thienyl), 3-chloro-thien-2-yl, 3-(3-
furyl)-2-thienyl, 3-quinolinyl, 3-benzofuryl, 2-benzofuryl, 3-benzothienyl, 2-benzothienyl,
2-benzothiazolyl, 2-thieno[3.2-b]thienyl, thienof2.3-b]thienyl, 2-(3-bromo)benzofuryl or
2-(3-bromo)benzothienyt;
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34 6. The use of a 8-azabicyclo[3.2.1]oct-2-ene derivative accordi.ng.to
any one of-the clains 1 to 4 for the manufacture of a nedi canent for
the treatnment of a disease of a |iving ani mal body, i ncl udi n(7:| a human,
whi ch di seas® ¥ Pbsponsive to the activity of nicotinic PCT/REN0RSept o
nodul at or s. 7. The use according to claim6 wherein the di sease to be
treated is pain, a disease in ghe central nervous system a disease
caused by smooth nuscle contraction, neurode- generati on,

i nfl ammati on, chem cal substance abuse or w thdrawal synptons caused

by the cessat|on_of ini?]ke 9f h{t}&ﬁe chem cal substance. 8. The use of a
conpound’acc 8?’HE,°‘+“8° A" PWH& ein a disease in the central nervous
Ssyst em i ¢x)A8-BlreiyR®«(3-pyritiyl-SeezabicRio[k21fmh2-eneli sease, nmenory dysfunction or

ttenti fLClt LM el | . 9. Th di t
ol ai m 7 GNP BRI IR RBRET . puse or - o wi thdr aval
sy npt ofrs(3-8tMettlyi9y(Stquinoimd)shazabivydb(3iditledte-aste; t he cheni cal substance,
sai d che{%g%B%Hgorcf{éﬁg%%&hﬂ?ewgsh%%@gﬁﬁ%&_g dhe: use of other nicotine

cont ai ni ducts a ) rrbt ohs caused by cessation of use
of ni cot {xr8-(8dRenzethieny)-8-methypB-gaahieysio[3.2.1Joct-2emst hod for the preparation of

the 8- az{;ﬁ_iggggig%gyggiﬂém_ta-_a?zhg(}eﬁlﬂgk?!&e%b_\gﬁeaccor di ng to claiml,

whi ch ne Teacting a conmpound having the
f or mul a (2)-8-Methyl-3-(2-methoxyphenyi)-8-azabicyclo[3.2.1]oct-2-enpier r | wherein Ris

as defyh ngs.glMeth)id- @ tlienyl)-8-a¥itidycR[RMBaUEhef formula Rierr]-X, wher ei n
Rl is as defined in 1 X is hal ogen, boronic acid or

trial kyl %‘1)ﬁrM?‘FYl‘ao(?'“%lpﬁtly'rpetﬁzai’iﬁ)éd‘gggd]‘M‘z?eéﬁhci ng a conpound having the

fornul a gxo-8-Methyl-3-(3-pyridy!)-8-azabicyclo[3.2.1]octane;
(x)-8-H-3-(3-Pyridyl)-8-azabicyclo[3.2.1)oct-2-ene;
(+)-8-Methyl-3-[3-(6-methoxy)-pyridyl}-8-azabicyclo[3.2.1]oct-2-ene;

16 (x)-3-Acetyl-8-methyl-8-azabicyclo[3.2.1]oct-2-ene;
(£)-8-Methyl-3-[3-(6-chloro)-pyridyl]-8-azabicyclo[3.2.1]oct-2-ene;
(+)-3-(2-Benzofuryl)-8-methyl-8-azabicyclo[3.2. 1]Joct-2-ene; This S
(2)-3-(2-Benzothienyl)-8-methyl-8-azabicyclo[3.2.1]oct-2-ene; . e_-et Has Been Replaced
(x)-3-(3-Acetamidophenyl)-8-methyl-8-azabicyclo[3.2,1]oct-2-ene; / /"l’ll I”’ll l”’ I’l l”l

20 (+)-3-(3-Aminophenyl) 8-methyl-8-azabicyclo{3.2.1)oct-2-ene;
(£)-3-(2-Thienyl)-8-methyl-8-azabicyclo[3.2.1]oct-2-ene;
(£)-3-[2-(3-Methoxymethyithienyl)])-8-methyl-8-azabicyclo[3.2.1]oct-2-ene;
(+)-3-(2-Benzothiazolyl)-8-methyl-8-azabicyclo[3.2.1]oct-2-ene;
(x)-3-(2-Furyl)-8-methyl-8-azabicyclo[3.2. 1]oct-2-ene;

25 (+)-3-(2-Thieno[3.2-b]thienyl)-8-methyl-8-azabicyclof3.2.1]oct-2-ene;
{£)-3-(2-Thieno[2.3-b]thienyl)-8-methyl-8-azabicyclo[3.2. 1]oct-2-ene;
(£)-3-(2-Selenophenyi)-8-methyl-8-azabicyclo[3.2.1]oct-2-ene;
(x)-3-(2-Benzofuryl)-8-H-8-azabicyclo[3.2.1]oct-2-ene;
(£)-3-[3-(3-Furyl)-2-thienyl}-8-H-8-azabicyclo[3.2.1]oct-2-ene;

30 (+)-3-(2-Benzofuryl)-8-ethyl-8-azabicyclo[3.2.1]oct-2-ene;
(+)-3-[2-(3-Bromothienyl)]-8-methyl-8-azabicyclo[3.2. 1]oct-2-ene;

\
\

{+)-3-[2-(3-Bromobenzofuryl)}-8-methyl-8-azabicycio[3.2.1]oct-2-ene;
(£)-3-[2-(3-Bromobenzothienyl)]-8-methyl-8-azabicyclo[3.2.1]oct-2-ene;
3-[2-(3-Chlorothienyl)]-8-methyl-8-azabicyclo{3.2.1]oct-2-ene; or

35 (x)-3-[3-(3-Furyl)-2-thienyl]-8-methyl-8-azabicyclo[3.2.1]oct-2-ene;
or a pharmaceutically acceptable addition salt thereof;
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35 [err] wherein Rlerr] is as defined in

claim1. - 36 [err]

wherein R i i ned above, with a compound of formula 5 erein
Rlerr] is a?o?i%ﬁﬁ%d 5 above and X is hal ogen, boronic aci 5&:%8!(1;1(%;00%2 -
trial kyl stannyl; or c) the step of reducing a conmpound having the
formula [err] 10 wherein Rlerr] gss as defined above or; 11. A
nmet hod of treating a disease of a living ani mal body, including a hunman,

whi ch di sease is responsive to the activity of nicotinic ACh receptor

nodul at ogs, ¢ St A0k : ad o,y i i Miang ani mal
body. -1 nt udi AR rpadRca Eorihfion, colorn ST Mer@ubly eflofiNe Ardubt oD, 57
amount ofompein anyiotibe sleimnbta s onnphamacadicalyaaeeptable gddition salt thargof, The
met hod aggyefidy Win hptes%f@gggﬁ&ma\e@wcgn%&%@me RafbSEMGertn the central

nervous system a se cause snoot h nmuscl e contraction,
neur odégenerati on, inflanmmti on, chem cal substance abuse or w thdrawal

synpt omsgCausehe Bye bftEcdnfsobnd aSdbrdihg fongletthafcididi§ 1 to 4 for the manufacture of a
medicament for the treatment of a disease of a living animal body, including a human, which
disease is responsive to the activity of nicotinic ACh receptor modulators.

10 7. The use according to claim 6 wherein the disease to be treated is pain, a disease in
the central nervous system, a disease caused by smooth muscle contraction,
neurodegeneration, inflammation, chemical substance abuse or withdrawal symptoms caused
by the cessation of intake of the chemical substance.

15 8. The use of a compound according to claim 7 wherein a disease in the central nervous
system is Alzheimer's disease, Parkinson's disease, memory dysfunction or attention deficit
hyperactivity disorder,

9. The use according to claim 7 wherein the disease is chemical substance abuse or
20 withdrawal symptoms caused by the cessation of intake of the chemical substance, said

chemical substance abuse being smoking or use of other nicotine containing products

and withdrawat symptoms caused by cessation of use of nicotine containing products;

10. A method for the preparation of the bompounds according to claim 1 comprising the
25 step of reacting a compound having the formula

a) the step of reacting a compound having the formula This Sheet Has Been Re

N T

wherein R is as defined above, with a compound of the formula R'-Li, wherein R'is as defined
above followed by dehydration of the compound obtained;

b) the step of reacting a compound having the formula l I!ll“c' mllj I“'!l "Ilsl " I!I'
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REPLACED




20 chem cal substance are treated, 13. The met hod according to claim
12 wherei n chem cal substance abuse or w t hdrawal synpt ons caused by the
cessation q |nt ke of the chem cal substance, said chem cal subst ance
abuse bei nd"eAY ﬂ’g or use of other nicotine containing prothkP¥98892%nd _
wi t hdrawal synptons caused by cessation of use of nicotine containing
products, is treated, 14. e nethod of claim12 wherein a

di sease in the central nervous system said disease bei ng Al zhei ner's

di sease, Parkinson's disease, nenory dysfunction-or attention deficit 30

hyperactivity disorder, is treat_.e_d‘\
NR/>—osozc:=a

wherein R is as defined above, with a compound of formula R'-X, wherein R' is as defined

5 above and X is halogen, boronic acid, or trialkyistannyl; or

¢) the step of reducing a compound having the formula

-

=0 il

11. A method of treating a disease of a living animal body, including a human, which

10 wherein R’ is as defined above or;

disease is responsive to the activity of nicotinic ACh receptor modulators, comprising the step
of administering to such a living animal body, including a human, in need thereot a
16 therapeutically effective amount of a compound according to any of the claims 1 to 4.

12.  The method according to claim 11, wherein pain, a disease in the central nervous

system, a disease caused by smooth muscle contraction, neurodegeneration, inflammation,

chemical substance abuse or withdrawal symptoms caused by the cessation of intake of the
20 chemical substance are treated;

13.  The method according to claim 12 wherein chemical substance abuse or withdrawal
symptoms caused by the cessation of intake of the chemical substance, said chemical
substance abuse being smoking or use of other nicotine containing products

25 and withdrawal symptoms caused by cessation of use of nicotine containing products, is
treated;

14.  The method of claim 12 wherein a disease in the central nervous system, said disease
being Alzheimer's disease, Parkinson’s disease, memory dysfunction or attention deficit

A

30 hyperactivity disorder, is treated.
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