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CHOLINERGIC LIGANDS AT NICOTINIC ACETYLCHOLINE RECEPTORS The present
invention relates to novel heteroaryl diazacycloalkane derivatives which
are choiinergic ligands at nicotinic ACh receptors. The compounds of the
invention are useful for the treatment of conditions or disorders or
diseases involving the cholinergic system of the central or peripheral
nervous system, pain, inflammatory diseases, diseases caused by smooth
muscle contractions and as assistance in the cessation of chemical
substance abuse. Background 



The endogenous cholinergic neurotransmitter, acetyicholine, exert its
blotogical effect via two types of cholinergic receptors; the muscarinic
ACh receptors and the nicotinic ACh receptors. As it is well established
that muscarinic ACh receptors dominate quantitatively over nicotinic ACh
receptors in the brain area important to memory and cognition, much
research aimed at the development of agents for the treatment of memory
related disorders have focused on the synthesis of muscarinic ACh receptor
modulators. Recently, however, an interest in the development of nicotinic
ACh receptor modulators has emerged. Several diseases are associated with
degeneration of the cholinergic system i.e. senile dementia of the
Alzheimer type) vascular dementia and cognitive impairment due to the
organic brain damage disease related directly to alcoholism. Indeed several
CNS disorders can be attributed to a cholinergic deficiency, a dopaminergic
deficiency) an adrenergic deficiency or a serotonergic deficiency.
Alzheimer's disease is characterised by a profound loss of memory and
cognitive functions caused by a severe depletion of cholinergic neurons,
i.e. neurons that release acetylchoiine. A reduction in the number of
nicotinic ACh receptors are also observed with the progression of
Alzheimer's disease. It is believed that the neurons in the cortex that die
with the progression of Alzheimer's disease do so because of lack of
stimulation of the nicotinic ACh receptors. It is predicted that treatment
of Alzheimer's patients with nicotinic ACh receptor modulators will not
only improve the memory of patients but in addition act to keep these
neurons al ive. Smoking actually seems to protect individuals against
neurodegeneration and compounds behaving on 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. 



Alzheirners 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 *166166*
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2 treatment of Alzheimer's disease) memory loss, memory dysfunction,
AIDS-dementia) senile dementia or neurodegenerative disorders. Parkinsons
disease appears to involve degeneration of dopaminergic neurons. One
symptom of the disease has been observed to be loss of nicotinic receptors
associated with the dopaminergic neurons and possibly interfering with the
process of release of dopamine. As sustained nicotine administration
increases the number of receptors present, administration of nicotine
receptor modulators may ameliorate the symptoms of Parkinson's disease.
Other condition or disorders or disease ascribed to deficiencies in the
dopaminergic system is: drug addiction, depression, obesity and narcolepsy.
Tourette's syndrome is a neuropsychiatric disorder involving a range of
neurological and behavioral symptoms. It is believed that neurotransmitter
dysfunction is involved though the pathophysiology is still unknown and
that nicotine will be beneficial in the treatment of the disease (Devor et.
al. The Lancet, vol. 8670 p. 1046, 1989) Schizophrenia is a severe
psychiatric illness. Neuroleptic compounds has been used in the treatment
of the disease, the effect of the compounds is believed to be interaction
in the dopaminergic system. Nicotine is proposed to be effective in the
treatment of schizophrenia (ie. Adler et. al. Biol. Psychiatry) Vol. 32, p.
607-616, 1992.) Nicotine has been reported to have en effect on
neurotransmitter release in several systems. Release of acetylcholine and
dopamine by neurons upon administration of nicotine has been 



reported (J. Neurochem. vol. 43, 1593-1598) 1984) and release of
norepinephrine by Hall et. al. (Biochem. Pharmacol. vol. 2i , 1829-1838,
1972) Release of serotonin by Hery et. al. (Arch. Int. Pharmacodyn. Ther.
vol. 296. p. 91-97, 1977). Release of glutamate by Toth et. al (Neurochem.
Res. vol. 17, p. 265-271, 1992) The serotonin system and dysfunction's of
the serotonergic system is believed to be involved in diseases or
conditions or disorders like: anxiety, depression, eating disorders,
obsessive compulsive disorder, panic disorders, chemical substance abuse,
alcoholism) pain, memory deficits and anxiety, pseudodementia, Ganser's
syndrome, migraine pain, bulimia, obesity, pre-menstrual syndrome or late
luteal phase syndrome, tobacco abuse, post-traumatic syndrome, social
phobia, chronic fatigue syndrome) premature ejaculation, erectile
difficulty, anorexia nervosa, disorders of sleep, autism, mutism or
trichotillomania. Nicotine improves concentration and task performance.
Therefore compounds exhibiting nicotine receptor modulating properties will
be likely to be useful compounds in the treatment of learning deficit,
cognition deficit, attention deficit, attention deficit hyperactivity
disorder and dyslexia. Tobacco use and especially cigarette smoking is
recognised as a serious health problem. However nicotine withdrawal
symptoms associated with smoking cessation makes it difficult to   2 0 SEP
20p2 



3 break this habit. Withdrawal symptoms include anger, anxiety)
difficulties in concentrating, restlessness, decreased heart rate and
increased appetite and weight gain. Nicotine itself has shown to ease the
withdrawal symptoms. Withdrawal from addictive substances, i.e. opiates,
benzodiazepines, ethanol, tobacco or nicotine, is in general a traumatic
experience characterised by anxiety and frustration. Nicotine has been
found to be effective in reducing anger) irritability, frustration and
feelings of tension without causing general response depression, drowsiness
or sedation and compounds having same characteristics as nicotine is likely
to have same effects. Mild to moderate pain is normally treatable with
NSAID's (non-steroidal anti-inflammatory drugs) while opiates are used
preferentially for moderate to severe pain. The opiates have some
well-known side-effects, including chemical dependence and abuse potential
as well as a depressive effect on the respiratory and gastrointestinal
system. There exists therefore a strong need for analgesic compounds that
do not exhibit these side effects and which can relieve mild, moderate and
severe pain of acute, chronic or recurrent character as well as migraine
pain and postoperative pain, phantom limb pain. Epibatidine, a compound
isolated from the skin of a poison frog, is a very potent analgesic with an
approximate potency of 500 times that of morphine. The analgesic effect is
not affected by naloxone, which is an indication of a negligible affinity
for the opiate receptors. Epibatidine is an nicotinic cholinergic receptor
agonist and it is therefore very likely) that compounds possessing this
receptor modulating character will also show a strong analgesic response.
The compounds of the present invention has proven useful for modulation of
smooth muscle contractions and may therefore be used in the treatment or
prevention of condition or disorders or diseases inherent from smooth
muscle contractions like i.e. convulsive disorders, 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 treatment of obesity
and eating disorders. The cholinergic receptors play an important role in
the functioning of muscles) organs and generally in the central or
peripheral system. There are also complex interactions between cholinergic
receptors and the function of receptors of other neurotransmitters such as
dopamine, serotonin and noradrenaline. 



2 0 SEP 2002 4 It is likely that nicotine receptor modulator compounds can
be effective in preventing or treating conditions or disorders or diseases
like: inflammation, inflammatory skin conditions, Chron's disease,
inflammatory bowel disease, irritable colon, ulcerative collitis, irritable
colon, diarrhoea, neurodegeneration) perpherical neuropathy, amyotrophic
lateral sclerosis) nociception, endocrine disorders, thyrotoxicosis,
pheochromocytoma) hypertension) arrhytmias, mania, manic depression,
Huntington's disease, jetlag. 



The compounds of the present invention are nicotine receptor modulators and
has the potential to exhibit nicotinic pharmacology, preferentially without
the side effects associated with nicotine itself. Additionally, the
compounds are expected to have the poteritial as enhancers of
neurotransmitter secretion and suppress symptoms associated with a low
activity of neurotransmitters. Objects of the Invention It is an object of
the present invention to provide novel heteroaryl diazacycloalkane
derivatives which are useful for the treatment of a range of diseases and
disorders characterized by decreased cholinergic function or responsive to
the activity of nicotinic ACh receptor agonists. Another object of the
present invention is to provide novel pharmaceutical compositions
containing these compounds) as well as methods for the preparation thereof
and methods for the treatment therewith. 



It is yet another object of the invention to provide novel compounds that
have some if not all of the following favourable characteristics: - A
selective binding to the receptor subtypes of neuronal nAChR's, e.g. the
non-a7 subtypes. - A low affinity far the muscular subtype. A ore! efficacy
in an in vivo (rat mode!) of arousal/attention. - A low toxicity in vivo. -
No adverse effects on heart rate or blood pressure in vivo. - Compounds
that are non-mutagenic. Other objects will become apparent hereinafter to
one skilled in the art. 



2 0 SEP 2801 5 Summary of the invention The invention then, inter alia,
comprises the following) alone or in combination: A compound represented by
the general formula 



R1 I ,N~ (CHz)m (CHz)o ~NJ I R (i) any of its enantiomers or any mixture
thereof, isotopes thereof or a pharmaceutically acceptable salt thereof; 



wherein n is 1, 2 or 3; m is 0, i or 2; R represents hydrogen, alkyl,
cycloalkyl) cycloalkylalkyl, or aralkyl; and R' represents aminophenyl;
nitrophenyl; hydroxyphenyl, alkoxyphenyl; a monocyclic 5 to 6 membered
heterocyclic group which may be substituted one or more times with
substituents selected from the group consisting of alkyl, cycloalkyl,
cycloalkylalkyl) alkenyl, alkynyl, alkoxy, cycloalkoxy, alkenoxy, alkynoxy,
alkynoxy, methylenedioxy, halogen, CF3, OCFs, CN, amino, nitro, -COORS,
-CONR2R3) -NH-C02R2, NHCO-R2, -OCO-NR2R3; wherein R2 and R3 independently
represents hydrogen or alkyl; aryl optionally substituted one or more times
with alkyl, cycloalkyl, cycloalkylalkyl 



alkenyl, alkynyl, alkoxy, cycloalkoxy, alkenoxy) alkynoxy, methylenedioxy,
halogen, CF3, OCF3, CN, amino and nitro; -X-alkyl-Y-alkyl wherein X and Y
independently represents O, S, NH, N-alkyl or Se; and alkyl is optionally
substituted with alkoxy or thioalkoxy; -X-(alkyl)o-aryl wherein o is 0 or 1
and X represents O, S, NH, N-alkyl or Se; optionally substituted one or
more times with alkyl, cycloalkyl, cycloalkylalkyl alkenyl, alkynyl,
alkoxy, cycloalkoxy, alkenoxy, alkynoxy, methylenedioxy, halogen, CF3,
OCF3, CN) amino and nitro;  



2 0 SEP 2(i02 6 -X-(alkyl)o Z wherein o is 0 or y and X represents O, S,
NH, N-alkyl or Se and Z represents a 5- or 6- membered monocyclic
heterocyclic group; optionally substituted one or more times with alkyl,
cycloalkyl) cycloalkylalkyl alkenyl, alkynyl, alkoxy, cycloalkoxy,
alkenoxy, alkynoxy, methylenedioxy, halogen, CF3, OCF3, CN, amino and
vitro; - a monocyclic 5 to 6 membered heterocyclic group optionally
substituted one or more times with alkyl, cycloalkyl, cycloalkylafkyl,
alkenyl) alkynyl, alkoxy, cycloalkoxy, alkenoxy, alkynoxy, methylenedioxy)
halogen, CF3, OCF3) CN, amino and vitro; 



or R' represents a bicyclic heterocyclic group, composed of a 5 to 6
membered monocyclic heterocyclic group fused to a benzene ring, and which
may be substituted one or more times with substituents selected from the
group consisting of alkyl, cycloalkyl, cycloalkylalkyl alkenyl, alkynyl,
alkoxy) alkoxy-alkoxy, cycloalkoxy, alkenoxy) alkynoxy, methylenedioxy,
halogen, CF3, OCF3, CN, amino, vitro) aryl optionaNy substituted one or
more times with alkyl) cycloalkyl, cycloalkylalkyl alkenyl, alkynyl,
alkoxy) cycloalkoxy, alkenoxy) alkynoxy, methyfenedioxy, halogen, CF3,
OCF3, CN, amino and vitro; and a monocyclic 5 to 6 membered heterocyclic
group optionally substituted one or more times with alkyl, cycloalkyl,
cycloalkylalkyl alkenyl, alkynyl, alkoxy, cycloalkoxy, alkenoxy, alkynoxy,
methylenedioxy) halogen, CF3, OCF~, CN) amino and vitro; with the proviso
that when R' is hydroxyphenyl, alkoxyphenyl, nitrophenyl or aminophenyl)
then m and n are not both 2; A pharmaceutical composition, comprising a
therapeutically effective amount of a compound of above, or a
pharmaceutically acceptable addition salt thereof, together with at least
one pharmaceutically acceptable carrier or diluent. The use of a compound
as above 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. A compound as above for
use as a medicament for treatment of a disease of a living animal body,
including a human, which disease is responsive to the activity of nicotinic
Ach receptors 



modulators;   2 0 SEP 2002 7 A method of treating a disease of a living
animal body) including a human, which 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 thereof a
therapeutically effective amount of a compound as above; Detailed
disclosure of the invention 



A preferred aspect of the invention comprises a compound of formula (I) as
above wherein the group bridging R and R' is a piperazine, a
homopiperazine, a 1,4-di-azacyclooctane, a 1,5-diazacyclooctane, a
i,3-diazacyclohexane or an imidazolidine; Another preferred aspect of the
invention comprises compounds of formula (1) as above wherein R is as
defined above and R' represents an optionally substituted heteroaryl
attached to a piperazine, a homopiperazine, a 1,4-diazacyclooctane, a
1,5-diazacyclooctane, an imidazolidine or a i ,3-diazacyclohexane; Another
preferred aspect of the invention comprises compound of formula (1), as
above wherein R' represents isoqulnolinyl; or phenyl optionally substituted
with vitro, hydroxy, amino or alkoxy; or pyridyl, quinolinyl, pyridazinyl
or pyridinyf all of which may be optionally substituted one or more times
with alkoxy, cycloalkoxy, alkoxyaikoxy, alkoxycycloalkyl, hydroxyalkoxy,
thioalkoxy, thioalkylaryl, alkenoxy, alkynoxy, carboxylamido, a bicyclic
heterocyclic group, thioalkoxyaryl, thioaryl, hydroxy or
trifluoromethanesulfonyloxy; halogen, phenyl optionally substituted with
vitro; a monocyclic 5 to 6 membered heterocyclic group optionally
substituted with alkyl; 



Yet another aspect of the invention comprises a compound of formula (l) as
above, wherein R' represents 3-pyridyl, 3-quinolinyl, 5-methoxy-3-pyridyl,
5-chloro-3-pyridyt, 5-(4-methyl-1piperazinyl)-3-pyridyl)
5-ethoxy-3-pyridyl, 6-methoxy-3-pyridyl, 5-propyloxy-3-pyridinyl)
5phenyl-3-pyridyl, 5-(2-methyl-propyloxy)-3-pyridyl)
5-propyl-1-en-oxy-3-pyridyl, 2-chloro-5methoxy-3-pyridyl,
6-chloro-5-methoxy-3-pyridyl, 6-bromo-5-ethoxy-3-pyridyl)
6-(Npyrrolidinyl)-3-pyridyl, 6-phenyl-3-pyridyl,
5-(3-nitrophenyl)-3-pyridyl, 5-butoxy-3-pyridyl, 5methoxyethoxy-3-pyridyl,
5-(2-methyl-propoxy)-3-pyridyl) 5-(2-hydroxy-ethoxy)-3-pyridyl)
5-(3methyl-butoxy)-3-pyridyl, 5-cyclopropylmethoxy-3-pyridyl,
5-propyloxy-3-pyridyl, 5-hexyloxy-3pyridyl, 5-cyclohexylmethoxy-3-pyridyl)
6-thioethoxy-3-pyridyl, 5-(2-ethoxy-ethoxy)-3-pyridyl,
5pentyloxy-3-pyridyl) 5-heptyloxy-3-pyridyl, 5-(propyl-1-en-oxy}-3-pyridyl,
5-thiobenzyl-3-pyridyl,   2 0 SEP 2002 s 5-carboxylamido-3-pyridyl,
5-thiophenyl-3-pyridyl, 5-methoxy-methoxy)-3-pyridyl,
5-(3-pyridyl)3-pyridyl) 5-(1-pyrrofyl)-3-pyridyl, 5-(1-indolyl)-3-pyridyl,
5.6-dimethoxy-3-pyridyl, 5-ethenyloxy3-pyridyl, 5-cyclopentyloxy-3-pyridyi)
5-(ethoxy-d5)-3-pyridyl) 3-chloro-5-pyridyl, 3-bromo-5pyridyl, 4-
isoquinolinyl, 5-hydroxy-3-pyridyl,
5-trifluoromethanesulfonyl-oxy-3-pyridyl) 5ethynyl-3-pyridyl,
3-nitrophenyl, 3-aminophenyl, 3-methoxyphenyl, 3-hydroxyphenyl,
6-chloro3-pyridazinyl, 6-phenyl-3-pyridazinyl, 6-chloro-2-pyrazinyl,
3,6-dimethyl-2-pyrazinyl, 6-methyl3-pyridazinyl,
5-triflouromethyl-3-pyridyl, 6-bromo-3-pyridyl, 6-chioro-3-pyridyf or
3-pyridazinyl; A preferred aspect of the invention comprises a compound of
formula (I) as above wherein R represents hydrogen, lower alkyl or aralkyl;



The most preferred aspect of the invention comprises a compound of formula
(I)) as above, said compound being: 4-Methyl-1-(3-pyridyl)-piperazine;
4-Methyl-1-(3-pyridyl)-piperazine;
4-Methyl-1-(5-methoxy-3-pyridyl)-piperazine; 3,5-Bis-[4,4'-methyl-1,1
'-piperazinyljpyridine; 1-(5-Chloro-3-pyridyl)-4-Methyl-piperazine;
4-Methyl-1-(5-phenyl-3-pyridyl)-piperazine;
1-{5-Ethoxy-3-pyridyl)-4-methyl-piperazine; i
-(5-Butoxy-3-pyridyl)-4-methyl-piperazine; 4-Methyl-'!
-[5-(propyl-1-en-oxy)-3-pyridyl]-piperazine;
1-{5-Ethenyloxy-3-pyridyl)-4-methyl-piperazine;
1-(5-Methoxy-3-pyridyl)-4-methyl-i ,5-diazacyclooctane;
1-(6-Chloro-3-pyridazinyl)-4-methyl-1,5-diazacyclooctane;
1-(3-Pyridyl)-piperazine; 1-(3-Pyridyl)-piperazine;
1-(5-Methoxy-3-pyridyl)-piperazine; 1-(5-Chloro-3-pyridyl)-piperazine;
1-(5-Phenyl-3-pyridyl)-piperazine;
1-(5-Methoxy-3-pyridyl)-1,5-diazacyclooctane;
1-{6-Chioro-3-pyridazinyl)-1,5-diazacyclooctane;
1-(6-Chloro-3-pyridazinyl)-1,4-diazacyclooctane;
1-(5-Ethoxy-3-pyridyl)piperazine;   2 0 SEP 2p02
1-(5-Butoxy-3-pyridyl)piperazine; 1-[5-(Propyl-~
-en-oxy)-3-pyridyl]-piperazine; 1-(5-Ethenyloxy-3-pyridyl)piperazine;
1-(5-Ethoxy-3-pyridyl)-1,5-diazacyclooctane,
1-(5-Propyloxy-3-pyridinyt)-1,5-diazacyclooctane,
1-[5-(Propyl-1-en-oxy)-3-pyridyl]-1,5-diazacyclooctane)
1-(5-Ethenyloxy-3-pyridyl) 1,5-diazacyclooctane;
1-(5-Ethoxy-3-pyridyl)-4-ethyl-piperazine; 4-Methyl-i
-(3-pyridyl)-homopiperazine; 4-Methyl-1-(3-pyridyl)-homopiperazine;
1-(5-Methoxy-3-pyridyl)-4-methyl-homopipe razine;
1-(5-Ethoxy-3-pyridy!)-4-methyl-homopiperazine;
4-Methyl-1-(5-phenyl-3-pyridyl)-homopiperazine;
1-(5-Butoxy-3-pyridyl)-4-methyl-homopiperazine;
1-(5-Methoxyethoxy-3-pyridyl)-4-methyl-homopiperazine;
4-Methyl-1-[5-(2-methyl-propyloxy)-3-pyridyl]-homopiperazine;
1-(5-Cyclopropylmethoxy-3-pyridyl)-4-methyl-homopiperazins;
4-Methyl-1-(5-propyloxy-3-pyridyl)-homopiperazine;
1-(5-Hexyloxy-3-pyridyl)-4-methyl-homopiperazine;
4-Methyl-1-[5-(3-methyl-butoxy)-3-pyridyl]-homopiperazine;
4-Methyl-1-(B-thioethoxy-3-pyridyl)-homopiperazine;
1-(5-Cyclohexylmethoxy-3-pyridyl)-4-methyl-homopiperazine;
4-Methyl-1-(5-pentyloxy-3-pyridyl)-homopiperazine;
1-(5-Heptyloxy-3-pyridyl)-4-methyl-homopiperazine;
4-Methyl-1-(5-propyl-1-en-oxy-3-pyridyl)-homopiperazine;
4-Methyl-1-(5-thiobenzyl-3-pyridyl)-homopiperazine;
4-Methyl-1-[5-(3-pyridyl)-3-pyridyl]-homopiperazine;
4-Methyl-1-(3-nitrophenyl)-homopiperazine;
4-Methyl-1-(6-chloro-3-pyridazinyl)-homopiperazine;
4-Methyl-1-(6-phenyl-3-pyridazinyl)-homopiperazine;
4-Methyl-1-(3-pyridazinyl)-homopiperazine;
4-Methyl-1-(6-methyl-3-pyridazinyl)-homopiperazine;
1-(5-Cyclopentyloxy-3-pyridyl)-4-methyl-homopiperazine;
4-Benzyl-1-(3-pyridyl)-homopiperazine;
4-Ethyl-1-(3-pyridyl)-homopiperazine; 



2 0 ~ E P 2002 io 1-(3-Pyridyl)-homopiperazine;
1-(3-Pyridyl)-homopiperazine; 1-(6-Methoxy-3-pyridyl)-homopiperazine;
1-(2-Chloro-5-methoxy-3-pyridyl)-homopiperazine;
1-(6-Chloro-5-methoxy-3-pyridyl)-homopiperazine;
1-(6-Bromo-5-ethoxy-3-pyridyl)-homopiperazine;
1-[6-(N-Pyrrolidinyl)-3-pyridyl]-homopiperazine;
1-(6-Phenyl-3-pyridyl}-4-homopiperazine;
1-[5-(3-Nitrophenyl)-3-pyridyl]-4-homopiperazine;
1-(5-Methoxy-3-pyridyl}-homopiperazine;
1-(5-Phenyl-3-pyridyl)-homopiperazine;
1-(5-Ethoxy-3-pyridyl)-homopiperazine; i
-(5-Butoxy-3-pyridyl)-homopiperazine;
1-(5-Methoxyethoxy-3-pyridyl)-homopiperazine;
1-[5-(2-Methyl-propoxy)-3-pyridyl]-homopiperazine;
1-[5-(2-Hydroxy-ethoxy)-3-pyridyl]-homopiperazine;
1-[5-(3-Methyl-butoxy)-3-pyridyl]-homopiperazine;
1-(5-Cyclopropylmethoxy-3-pyridyl)-homopiperazine;
1-(5-Propyloxy-3-pyridyl)-homopiperazine;
1-(5-Hexyloxy-3-pyridyl)-homopiperazine;
1-(5-Cyclohexylmethoxy-3-pyridyl)-homopiperazine; i
-(6-Thioethoxy-3-pyridyl)-homopiperazine;
1-[5-(2-Ethoxy-ethoxy)-3-pyridyl]-homopiperazine;
1-(5-Pentyloxy-3-pyridyl)-homopiperazine;
1-(5-Heptyloxy-3-pyridyl)-homopiperazine;
1-[5-(Propyl-1-en-oxy}-3-pyridyl]-homopiperazine;
1-(5-Thiobenzyl-3-pyridyl)-homopiperazine;
1-(5-Carboxylamido-3-pyridyl)-homopiperazine;
1-(5-Thiophenyl-3-pyridyl)-homopiperazine;
1-[{5-Methoxy-methoxy)-3-pyridyl]-homopiperazine;
1-[5-(3-Pyridyl)-3-pyridyl]-homopiperazine;
1-(5-(1-Pyrrolyl)-3-pyridyl)-homopiperazine;
1-(5-(1-Indolyl)-3-pyridyl)-homopiperazine;
1-(5.6-Dimethoxy-3-pyridyl)-homopiperazine;
1-(5-Ethenyloxy-3-pyridyl)homopiperazine;   



2 0 ~ l=P 2002 11 1-(5-Cyclopentyfoxy-3-pyridyl)homopiperazine;
1-j5-(Ethoxy-d5)-3-pyridyl]-homopiperazine;
1-(3-Chioro-5-pyridyl)homopiperazine; 1-(3-Bromo-5-pyridyl)homopiperazine;
1-(4- Isoquinofinyl)-homopiperazine;
1-(5-Hydroxy-3-pyridyl)-homopiperazine;
1-(5-Trifluoromethanesulfonyl-oxy-3-pyridyl)-homopiperazine;
1-(5-Ethynyl-3-pyridyl)-homopiperazine; 1-(3-Nitrophenyl)-homopiperazine;
1-(3-Aminophenyl)-homopiperazine; 1-(3-Methoxyphenyl)-homopiperazine;
1-(3-Hydroxyphenyl)-homopiperazine;
1-(6-Chloro-3-pyridazinyl)-homopiperazine;
1-(6-Phenyl-3-pyridazinyl)-homopiperazine;
1-(6-Chioro-2-pyrazinyl)-homopiperazine;
1-(3,6-Dimethyl-2-pyrazinyl)-homopiperazine;
1-(6-Methyl-3-pyridazinyl)-homopiperazine;
1-(5-Triflouromethyl-3-pyridyl)-hornopiperazine;
1-(6-Bromo-3-pyridyl)-homopiperazine;
1-(6-ChToro-3-pyridyl)-homopiperazine; 1-(3-Pyridazinyl)-homopiperazine;
N-(5-Methoxy-3-pyridyl)-ethylenediamine; 1-(5-Methoxy-3-pyridyl)-i
midazolidine; 1-(5-Methoxy-3-pyridyl)-1.3-diazacyclohexane;
1-(5-Benzyloxy-3-pyridyl)-piperazine;
1-(5-Benzyloxy-3-pyridyl)-homopiperazine;
4-Methyl-i-(5-benzyloxy-3-pyridyl)-piperazine;
4-Methyl-1-(5-benzyloxy-3-pyridyl)-homopiperazine;
1-(5-Thiobenzyloxy-3-pyridyl)-piperazine;
4-Methyl-1-(5-thiobenzyloxy-3-pyridyl)-piperazine;
1-(5-Phenoxy-3-pyridyl)-piperazine; 1-(5-Phenoxy-3-pyridyl)-homopiperazine;
4-Methyl-1-(5-phenoxy-3-pyridyl)-piperazine;
4-Methyl-1-(5-phenoxy-3-pyridyl)-homopiperazine;
1-(5-Thiophenoxy-3-pyridyl)-piperazine;   2 0 SEP 2002 i2 



4-Methyl-1-(5-thiophenoxy-3-pyridyl)-piperazine;
4-Methyl-1-(5-thiophenoxy-3-pyridyl)-homopiperazine; 1-(5-(3-Pyri
dyioxy}-3-pyridyl )-p iperazi ne;
1-(5-(3-Pyridyloxy)-3-pyridyl)-homopiperazine;
4-Methyl-1-(5-(3-pyridyloxy}-3-pyridyl)-piperazine;
4-Methyl-1-(5-(3-pyridyloxy)-3-pyridyl)-homopiperazine;
1-(5-(2-Thiopyridyloxy)-3-pyridyl)-piperazine;
1-(5-{2-Thiopyridyloxy)-3-pyridyl)-homopiperazine;
4-Methyl-1-(5-(2-thiopyridyloxy)-3-pyridyl)-piperazine;
4-Methyl-1-(5-{2-thiopyridyloxy}-3-pyridyl)-homopiperazine;
1-(5-(4-Thiopyridyloxy)-3-pyridyl}-piperazine;
1-(5-(4-Thiopyridyloxy)-3-pyridyl)-homopiperazine;
4-Methyl-1-(5-(4-thiopyridyloxy)-3-pyridyl)-piperazine;
4-Methyl-1-(5-(4-thiopyridyloxy)-3-pyridyl)-homopiperazine;
1-(5-(2-Pyridyl)-3-pyridyl)-piperazine;
1-(5-(3-Pyridyl)-3-pyridyl)-piperazine;
1-(5-(4-Pyridyl)-3-pyridyl)-piperazine;
1-(5-(2-Pyridy()-3-pyridyl)-homopiperazine;
1-(5-(4-Pyridyl)-3-pyridyl)-homopiperazine;
4-Methyl-1-(5-(2-pyridyl)-3-pyridyl)-piperazine;
4-Methyl-1-(5-(3-pyridyl)-3-pyridyl)-piperazine; 4-Methyl
-1-(5-(4-pyridyl)-3-pyridyl)-piperazine; 4-Methyl
-1-(5-(2-pyridyl)-3-pyridyl)-homopiperazine; 4-Methyl
-1-(5-(4-pyridyl)-3-pyridyl)-homopiperazine;
1-(5-(2-Furanyl)-3-pyridyl)piperazine;
4-Methyl-1-{5-(2-furanyl)-3-pyridyl)piperazine;
1-(5-(3-Furanyl)-3-pyridyl)piperazine;
4-Methyl-1-(5-(3-furanyl)-3-pyridyl)piperazine;
1-(5-(2-Thienyl)-3-pyridyl)piperazine;
1-(5-(2-Thienyl)-3-pyridyl)homopiperazine;
4-Methyl-1-(5-(2-thienyl)-3-pyridyl)piperazine;
4-Methyl-1-(5-(2-thienyl)-3-pyridyl)homopiperazine;
1-(5-(3-Thienyl)-3-pyridyl)piperazine;
1-(5-{3-Thienyl)-3-pyridyl)homopiperazine;
4-Methyl-1-(5-(3-thienyl)-3-pyridyl)piperazine;   2 0 SAP 2002 13
4-Methyl-1-(5-(3-thienyl)-3-pyridyl)homopiperazine;
1-(5-(2-Thiazolyl}-3-pyridyl)piperazine;
1-(5-(2-Thiazolyl)-3-pyridyl)homopiperazine;
4-Methyl-1-(5-(2-thiazolyl)-3-pyridyl)piperazine;
4-Methyl-1-(5-(2-thiazolyl)-3-pyridyl)homopiperazine;
1-(5-(Methyl-ethylendioxy)-3-pyridyl)piperazine;
4-Methyl-1-(5-(methyl-ethylendioxy)-3-pyridyl)piperazine;
1-(5-(Ethyl-ethylendioxy)-3-pyridyl)piperazine;
4-Methyl-1-(5-(ethyl-ethyfendioxy)-3-pyridyl)piperazine;
1-(5-(Butyl-ethylendioxy)-3-pyridyl)piperazine;
1-(5-(Butyl-ethylendioxy)-3-pyridyl)homopiperazine;
4-Methyl-1-(5-(butyl-ethylendioxy)-3-pyridyl)piperazine;
4-Methyl-1-(5-(butyl-ethylendioxy)-3-pyridyl)homopiperazine; i
-(5-(Propyl-ethylendioxy)-3-pyridyl)piperazine;
1-(5-(Propyl-ethylendioxy)-3-pyridyl)homopiperazine;
4-Methyl-1-(5-(propyl-ethylendioxy)-3-pyridyl)piperazine;
4-Methyl-1-(5-{propyl-ethylendioxy)-3-pyridyl)homopiperazine;
1-(5-{1,4,7-Trioxanonyl)-3-pyridyl)piperazine;
1-(5-(1,4,7-Trioxanonyl)-3-pyridyl)homopiperazine;
4-Methyl-1-(5-(1,4,7-trioxanonyl)-3-pyridyl)piperazine;
4-Methyl-1-(5-(1,4,7-trioxanonyl)-3-pyridyl)homopiperazine;
1-(5-(1,7-Dioxa-4-thia-octanyl)-3-pyridyl)plperazine;
1-(5-(1,7-Dioxa-4-this-octanyl)-3-pyridyl)homopiperazine;
4-Methyl-1-(5-(1,7-dioxa-4-thia-octanyl)-3-pyridyl)piperazine;
4-Methyl-1-(5-{1,7-dioxa-4-thia-octanyl)-3-pyridyl)homopiperazine;
1-(5-(2-Methylthio-ethoxy}-3-pyridyl)piperazine;
1-{5-(2-Methylthio-ethoxy)-3-pyridyl)homopiperazine;
4-Methyl-1-(5-(2-methylthio-ethoxy)-3-pyridyl)piperazine;
4-Methyl-1-(5-{2-methylthio-ethoxy)-3-pyridyl)homopiperazine;
1-(5-(2-Ethylthio-ethoxy)-3-pyridyl)piperazine;
1-(5-(2-Ethylthio-ethoxy)-3-pyridyl)homopiperazine;
4-Methyl-1-(5-(2-ethyithio-ethoxy)-3-pyridyl)piperazine;
4-Methyl-1-(5-(2-ethylthio-ethoxy)-3-pyridyl}homopiperazine;
1-(5-(Cyclopropylmethoxy)-3-pyridyl)piperazine;
4-Methyl-1-(5-(cyclopropylmethoxy)-3-pyridyl)piperazine; 



2 0 SEP 2~2 14 1-(5-(sec-Butoxy)-3-pyridyl)piperazine;
4-Methyl-1-(5-(sec-butoxy)-3-pyridyl)piperazine;
1-(5-(Isopentoxy}-3-pyridyl)piperazine;
4-Methyl-1-{5-(isopentoxy)-3-pyridyl)piperazine;
1-(5-(Isopropoxy)-3-pyridyl)piperazine;
1-(5-{Isopropoxy)-3-pyridyl)homopiperazine;
4-Methyl-1-(5-(isopropoxy)-3-pyridyl}piperazine;
4-Methyl-1-(3-pyridyl)-1,4-diazacyclooctane;
1-(3-Pyridyl)-1,4-diazacyclooctane; 1-(3-Pyridyl}-1,5-diazacyclooctane
4-Methyl-1-(3-pyridyl}-1,5-diazacyclooctane; or a pharmaceutically
acceptable addition salt thereof; Pharmaceutical acceptable addition salts 



The chemical compound of the invention may be provided in any form suitable
for the intended administration. Suitable forms include pharmaceutically
(i.e. physiologically) acceptable salts, and pre- or prodrug forms of the
chemical compound of the invention. Examples of pharmaceutically acceptable
addition salts include, without limitation, the nontoxic inorganic and
organic acid addition salts such as the acetate derived from acetic acid,
the aconate derived from aconitic acid, the ascorbate derived from ascorbic
acid, the benzenesulfonate derived from benzensulfonic acid, the benzoate
derived from benzoic acid) the cinnamate derived from cinnamic acid, the
citrate derived from citric acid, the embonate derived from embonic acid,
the enantate derived from enanthic acid, the formate derived from formic
acid, the fumarate derived from fumaric acid, the glutamate derived from
glutamic acid, the glycolate derived from glycolic acid, the hydrochloride
derived from hydrochloric acid, the hydrobromide derived from hydrobromic
acid, the lactate derived from lactic acid, the maleate derived from
malefic acid, the malonate derived from malonic acid, the mandelate derived
from mandelic acid, the methanesulfonate derived from methane sulphonic
acid, the naphthalene2-sulphonate derived from naphtalene-2-sulphonic acid,
the nitrate derived from nitric acid, the perchlorate derived from
perchloric acid) the phosphate derived from phosphoric acid, the phthalate
derived from phthalic acid, the salicylate derived from salicylic acid, the
sorbate derived from sorbic acid) the stearate derived from stearic acid,
the succinate derived from succinic acid, the sulphate derived from
sulphuric acid, the tartrate derived from tartaric acid,   2 0 CEP 2002 15
the toluene-p-sulphonate derived from p-toluene sulfonic acid, and the
like. Such salts may be formed by procedures well known and described in
the art. 



Other acids such as oxalic acid, which may not be considered
pharmaceutically acceptable, may be useful in the preparation of salts
useful as intermediates in obtaining a chemical compound of the invention
and its pharmaceutically acceptable acid addition salt. Metal salts of a
chemical compound of the invention includes alkali metal salts, such as the
sodium salt of a chemical compound of the invention containing a carboxy
group. The chemical compound of the invention may be provided in solved or
unsolved form together with a pharmaceutically acceptable solvents such as
water, ethanol and the like. In general, solved forms are considered
equivalent to dissolved forms for the purposes of this invention. Steric
isomers The chemical compounds of the present invention may exist in (+)
and (-) forms as well as in racemic forms. The racemates of these isomers
and the individual isomers themselves are within the scope of the present
invention. Racemic forms can be resolved into the optical antipodes by
known methods and techniques. ne way of separating the diastereomeric salts
is by use of an optically active acid, and liberating the optically active
amine compound by treatment with a base. Another method for resolving
racemates into the optical antipodes is based upon chromatography on an
optical active matrix. Racemic compounds of the present invention can thus
be resolved into their optical antipodes, e.g.) by fractional
crystallisation of d- or I- (tartrates, mandelates, or camphorsulphonate)
salts for example. The chemical compounds of the present invention may also
be resolved by the formation of diastereomeric amides by reaction of the
chemical compounds of the present invention with an optically active
activated carboxylic acid such as that derived from (+) or (-)
phenylalanine, (+) or (-) phenylglycine, (+) or {-) camphanic acid or by
the formation of diastereomeric carbamates by reaction of the chemical
compound of the present invention with an optically active chloroformate or
the like. 



Additional methods for the resolving the optical isomers are known in the
art. Such methods include those described by Jaques J, Collef A, & Wilen S
in "Enantiomers. Racemates, and Resolutions", John Wiley and Sons, New York
(1981 ). Moreover, some of the chemical compounds of the invention contains
double bonds and may thus exist in two forms, cis- and traps-forms (Z- and
E-form)) depending on the arrangement   2 0 5EP 2O02 is of the substituents
around the -C=C- double bond. A chemical compound of the present 



invention may thus be the cis- or traps-form (Z- and E-form), or it may be
a mixture hereof. Definition of substituents Halogen is fluorine, chlorine,
bromine or iodine. Alkyl means a straight chain or branched chain of one to
eight carbon atoms, including but not limited to, methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, t-butyl, pentyl, and hexyl; Cycloalkyl means
cyclic alkyl of three to seven carbon atoms, including but not limited to
cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl; Alkenyl means a group
of from two to six carbon atoms, including at least one double bond, for
example) 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 band, for example) but not limited to
ethynyl, 1,2- or 2,3-propynyl, 1,2- or 2,3- or 3,4-butynyl. 



Cycloalkylalkyl means cycloalkyl as above and alkyl as above, meaning for
example, cyclopropylmethyl. Alkoxy is O-alkyl, wherein alkyl is as defined
above. Cycloalkoxy is O-cycloalkyl) wherein cycloalkyl is as defined above.
Alkenoxy is O-alkenyl wherein alkenyl is as defined above. Alkynoxy is
O-alkynyl, wherein alkynyl is as defined above; Thioalkoxy is S-alkyl,
wherein alkyl is as defined above. 



Amino is NH2 or NH-alkyl or N-(alkyl}2, wherein alkyl is as defined above.
2 0 SEP 2002 17 A monocyclic 5- to 6-membered heterocyclic group includes,
for example, oxazol-2-yl, oxazol4-yl, oxazol-5-yl, isoxazol-3-yl,
isoxazol-4-yf, isoxazol-5-yl, thiazol-2-yl) thiazol-4-yl, thiazol-5-yt,
isothiazol-3-yl, isothiazol-4-yl, isothiazol-5-yl) 1,2,4-oxadiazol-3-yl,
1,2,4-oxadiazol-5-yl, 1,2,4thiadiazol-3-yl, 1,2,4-thiadiazol-5-yl,
1,2,5-oxadiazol-3-yl, 1,2,5-oxadiazol-4-yl) 1,2,5-thiadiazol3-yl,
1,2,5-thiadiazol-4-yl, 1-imidazolyl) 2-imidazolyl, 4-imidazolyl,
1-pyrrolyl) 2-pyrrolyl) 3pyrrolyl, 2-furanyl, 3-furanyl, 2-thienyl,
3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidinyl, 4pyrimidinyl,
5-pyrimidinyl, 3-pyridazinyl) 4-pyridazinyl, 2-pyrazinyl and 3-pyrazinyl
and 1pyrazolyl, 3-pyrazolyl, and 4-pyrazolyl. A bicyclic heterocyclic group
composed of a 5 to 6 membered monocyclic heterocyclic group and a fused
benzene ring means a monocyclic 5 to 6 membered heterocyclic group as above
which is fused to a benzene ring including, for example) 



2-) 3-, 4-) 5-, 6-) 7-benzofuranyl,1-, 2-, 4-, 5- benzimidazolyl, 2-, 3-)
4-, 5-, 6-, 7-indolyl, 2-,3-,4,5-,6-,7-,8-quinolinyl and
1-,3-,4-,5-,6-,7-,8-isoquinolinyl. Aryl is an aromatic hydrocarbon, such as
phenyl and naphthyl. Aralkyl means alkyl as above and aryl as above)
meaning for example benzyl, phenethyl. Isotopes means one or more atom in
the compound is substituted with an isotope of the naturally occuring atoms
and includes though not limited to deuterium, tritium, '3C, '4C, '3' I,
125I 123l 18F, s s Further, the compounds of this invention may exist in
unsolvated as welt as in solvated forms with pharmaceutically acceptable
solvents such as water, ethanol and the like. In general, the solvated
forms are considered equivalent to the unsolvated forms for the purposes of
this invention. 



It will be appreciated by those skilled in the art that the compounds of
the present invention may contain several chiral centers 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. 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. Another method for resolving   2 0 SEP 2002 18
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 



antipodes, e.g., by fractional crystallization of d- or I- (tartrates,
mandelates, or camphorsulphonate) salts for example. The compounds of the
present invention may also be resolved by the formation of diastereomeric
amides by reaction of the compounds of the present invention with an
optically active activated carboxylic acid such as that derived from (+) or
(-) phenylalanine, (+} or (-) phenylglycine, (+) or (-) camphanic acid or
by the formation of diastereomeric carbamates by reaction of the compounds
of the present invention with an optically active chloroformate or the
like. Additional methods for the resolvation of optical isomers, fcnown to
those skilled in the art may be used) and will be apparent to the average
worker skilled in the art. Such methods include those discussed by J.
Jaques, A. Collet) and S. Wilen in "Enantiomers, Racemates, and
Resolutions", John Wiley and Sons, New York (19B1 ). Optical active
compounds can also be prepared from optical active starting materials. The
compounds of the invention may be prepared by any conventional method
useful for the 



preparation of analogous compounds and as described in the examples below.
Starting materials for the processes described in the present patent
application are known or can be prepared by known processes from
commercially available materials 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 isolated by conventional
means such as extraction, crystallization, distillation, chromatography,
and the like. Biology Nicotinic ACh receptors in the brain are pentameric
structures composed of sub units distinct 



from those found in skeletal muscles. The existence of seven a-subunits
(a2-a7, a9) and three ~-subunits (~2 -(i4) in the mammalian brain has been
described. .A@.Af.AL(_.A.A9.A.A%.A&.A`h`.AU.AU.AA.A..A`r.AL9.Asa9.A&&.A`u&
r)7Bl3/    
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