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ABSTRACT 

Compounds and methods for promoting smoking cessation. 
The compounds may be used to treat a variety of other 
conditions and disease states. 
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COMPOUNDS AND METHODS FOR PROMOTING 
SMOKING CESSATION 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to methods and 
reagents for promoting smoking cessation. The present 
invention relates to methods and reagents for preventing 
smoking addiction. The present invention also relates to 
methods and reagents for treating nicotine addiction. 

[0003] 2. Background of the Invention 

[0004] Smoking addiction is a complex phenomenon 
believed to involve cognition enhancement, psychological 
conditioning, stress adaptation, reinforcing properties and 
relief from WithdraWal. Consequently, providing therapeutic 
treatment for smoking addiction is an extremely dif?cult 
challenge. 

[0005] Tobacco products, including cigarettes, cigars, 
pipes and smokeless tobacco, can cause a variety of Well 
recogniZed health problems. From a public health perspec 
tive, it is desirable to stop consuming tobacco products, 
especially in the form of smoking. HoWever, some individu 
als cannot quit smoking tobacco products, in spite of focused 
attempts to succeed. One major factor in the difficulty of 
quitting smoking is the presence of nicotine in tobacco. 

[0006] Nicotine can produce a myriad of behavioral 
effects and is unquestionably one of the most popular and 
poWerful reinforcing agents. In addition, smoking, arguably 
the vehicle of choice for nicotine delivery, may cause a 
variety of Well-recognized health problems. For these rea 
sons it has sometimes been desirable to cease consumption 
of nicotine. HoWever, for some, the termination of nicotine 
consumption can not be accomplished, in spite of focused 
attempts to succeed. 

[0007] One method for assisting smoking cessation is to 
reduce consumption over time. For compleX reasons, this 
method is not alWays entirely successful. One method for 
assisting smoking cessation is to provide an alternate deliv 
ery vehicle for nicotine. Such delivery vehicles include oral 
preparations such as gums, and transdermal vehicles such as 
skin patches. 

[0008] Another method for assisting smoking cessation is 
to replace the nicotine signal from tobacco With a substitute 
reinforcer. Bupropion is used to promote smoking cessation 
and it may act as a substitute reinforcer. 

[0009] Nicotine antagonists have been considered as an 
approach to smoking cessation. A nicotine antagonist Would 
block the reinforcing signal from nicotine that creates and 
maintains the addiction to smoking. Over time, the smoker 
Would dissociate the physical and psychological aspects of 
smoking. For eXample, mecamylamine has been used to 
promote smoking cessation, although it is generally ineffec 
tive alone. Another approach is to administer an antagonist, 
e.g., mecamylamine, together With nicotine replacement 
therapy. Compounds Which act as nicotine substitutes and 
block nicotine’s effects Would be preferred smoking cessa 
tion reagents. 

[0010] In spite of the knoWn methods for treating smoking 
addiction, there remains a lack of generally effective means 
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of treating and/or preventing smoking addiction. Accord 
ingly, there remains a strong need for methods and reagents 
for treating smoking addiction. 

[0011] Both the psychological and physiological effects of 
tobacco smoke are attributed to nicotine. Neuronal nicotinic 
acetylcholine receptors (nAChRs) are Widely distributed 
throughout the central and peripheral nervous systems 
including several regions of the brain. TWo major classes of 
nAChRs, (X42 and (x7 have been identi?ed in rat and human 
brains. The possibility eXists that speci?c subtypes mediate 
speci?c functions, especially as this relates to nicotine 
addiction. Thus, the availability of a variety of ligands that 
bind With high af?nity and selectivity for each subtype are 
needed. It is also desirable to have both agonists and 
antagonists since the role of nAChRs in addiction is not 
knoWn. 

[0012] Epibatidine is a nicotinic agonist Whose biological 
effects appear to be mediated by (x462 nAChRs. The high 
potency of epibatidine for (x4622 nAChRs makes this agent 
a very useful lead compound for the development of neW 
ligands for studying this nicotinic subtype. Such epibatidine 
analogs may be potent and/or selective for (x462 receptors 
could provide a therapeutic for treatment of in addition to 
nicotine dependence, pain, and other neurological disorders. 

SUMMARY OF THE INVENTION 

[0013] It is an object of the present invention to provide 
methods of training a smoker to quit smoking. 

[0014] It is another object of the invention to provide 
compounds Which can be used to train a smoker to quit 
smoking. 
[0015] It is an object of the present invention to provide a 
method of training a smoker to quit smoking, comprising 
administering to a smoker in need thereof an effective 
amount of a compound represented by formula (I): 

(1) 

A1 A2 (3% \Q 

[0016] Wherein 

[0017] A1 and A2 are each, independently, H, —OH, 
—N(R)C(=NR)N(R)2 or —N(R)2; or 

[0019] each Q is, independently, C—X or N, With the 
proviso that at least one Q is N and at least one Q is 
C—X; 

[0020] each X is, independently, H, halogen, alkyl, 
alkenyl, alkynyl, aryl, aralkyl, —OH, —OR, 
—CH2—CO2R, —CO—R, —COZR, —N(R)2, 
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[0021] Y is a halogen; and 

[0022] each R is, independently, H, alkyl, alkenyl, 
alkynyl, aryl, or aralkyl; 

[0023] or a pharmaceutically acceptable salt thereof. 

[0024] It is another object of the present invention to 
provide a method of training a smoker to quit smoking, 
comprising administering to a smoker in need thereof an 
effective amount of a compound represented by formula (II): 

(11) 

[0027] R and Q are as de?ned above, 

[0028] or a pharmaceutically acceptable salt thereof. 

[0029] It is also an object of the present invention to 
provide a method of training a smoker to quit smoking, 
comprising administering to a smoker in need thereof an 
effective amount of a compound represented by formula 
(III): 

(III) 

—(CH2)mCH=CH—, or —(CH2)mCEC—; 

[0032] m is 1, 2, 3 or 4; and 

[0033] R and Q are as de?ned above, 

[0034] or a pharmaceutically acceptable salt thereof. 

[0035] The present invention is also directed to the com 
pounds represented by formula (I) and (III) above. 

[0036] The present invention is also directed to the com 
pounds represented by formula (II) above in Which at least 
one Q group is C—X in Which X is aryl. 

[0037] Amore complete appreciation of the invention and 
many of the attendant advantages thereof Will be readily 
obtained as the same becomes better understood by refer 
ence to the folloWing detailed description. 
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BRIEF DESCRIPTION OF THE FIGURES 

[0038] Amore complete appreciation of the invention and 
many of the attendant advantages thereof Will be readily 
obtained as the same becomes better understood by refer 
ence to the folloWing detailed description When considered 
in connection With the accompanying draWings, Wherein: 

[0039] FIG. 1 shoWs synthesis Scheme C1; 

[0040] FIG. 2 shoWs synthesis Scheme C2; 

[0041] FIG. 3 shoWs synthesis Scheme C3; 

[0042] FIG. 4 shoWs synthesis Scheme C4; 

[0043] FIG. 5 shoWs synthesis Scheme C5; 

[0044] FIG. 6 shoWs synthesis Scheme D1; 

[0045] FIG. 7 shoWs synthesis Scheme D2; 

[0046] FIG. 8 shoWs synthesis Scheme D3; 

[0047] FIG. 9 shoWs synthesis Scheme D4; 

[0048] FIG. 10 shoWs synthesis Scheme D5; 

[0049] FIG. 11 shoWs synthesis Scheme D6; 

[0050] FIG. 12 shoWs synthesis Scheme 1; 

[0051] FIG. 13 shoWs synthesis Scheme 2; 

[0052] FIG. 14 shoWs synthesis Scheme 3; 

[0053] FIG. 15 shoWs synthesis Scheme 4; and 

[0054] FIG. 16 shoWs synthesis Scheme 5. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0055] In the compounds represented by formula (I)-(III), 
each R or X may be, independently, alkyl, alkenyl, alkynyl, 
aryl, or aralkyl. The alkyl, alkenyl and alkynyl groups may 
have from 1 to 20 carbons atoms. The alkenyl and alkynyl 
groups may have from 2 to 20 carbons atoms. The aryl and 
aralkyl groups may have from 6 to 20 carbon atoms. These 
ranges include all speci?c values and subranges therebe 
tWeen, such as 2, 4, 8, 10 and 12 carbon atoms. Apreferred 
aryl group is phenyl. Preferred aralkyl groups include benZyl 
and phenethyl groups. The groups described above may be 
unsubstituted or substituted. 

[0056] When R or X is aryl or aralkyl, the substituent is 
preferably represented by the formula: 

[0057] Where k is 0, 1, 2, 3 or 4, and S and c are as 
de?ned beloW. 

[0058] In one embodiment of the present invention, R, X 
or S is a substituted alkyl group represented by the formula 
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—(CH2)n—Y, Where Y is a halogen and n is an integer from 
1 to 8. In addition, X may also be a halogen. Examples of 
suitable halogens include —F, —Cl, —Br and —I. 

[0059] Each Q is, independently, C—X or N, provided that 
at least one Q is N and at least one Q is C—X. Preferably, 
up to three Q are N. More preferably, up to tWo Q are N. 
Most preferably, one Q is N. 

[0060] As described above, When not N, Q is C—X. In a 
preferred embodiment of the invention, one, tWo, or three X 
may be other than hydrogen, as de?ned above. 

[0061] In a preferred embodiment of the invention, at least 
one X is a substituted or unsubstituted aryl group. Phenyl is 
a preferred aryl group. Suitable substituents include one or 
more of the folloWing: halogen (e. g., F, —Cl, —Br and —I), 
alkyl, alkenyl, alkynyl, aryl, aralkyl, —OH, —OR, 
—CH2—CO2R, —CO—R, —COZR, —N(R)2, —NR— 
CO—R, —CO—N(R)2, —NRCOZR, —SO3CF3, —NO2, 
—N3, —CF3, —CH=CHY or —CN, Where R is as de?ned 
above. Particularly preferred substituents for the aryl group 
include halogen, especially —F and —Cl, alkyl, especially 
methyl, and alkoXy, especially methoXy. The substituted aryl 
group preferably has one or tWo substituents. In a particu 
larly preferred embodiment, one Q is N and one X is a 
substituted or substituted aryl group. 

[0062] As one skilled in the art Will readily appreciate, 
compounds of formula (I)-(III) in Which an alkenyl or 
alkynyl group is attached to a heteroatom, e.g., N or O, there 
is no double or triple bond betWeen the heteroatom and the 
carbon atom of the alkenyl or alkynyl group that is directly 
bonded to the heteroatom. 

[0063] In formula (I), A1 and A2 are each, independently, 
H, —OH, —N(R)C(=NR)N(R)2 or —N(R)2. Preferably, at 
least one of A1 and A2 are —OH, —N(R)C(=NR)N(R)2 or 
—N(R)2, or A1 and A2 together form :0, =NOR, =NR, 
—O—NR—, —NR—O—, or —NR—NR—. 

[0064] The compounds are illustrated With the group A3 of 
unde?ned stereochemistry in formula (II), such that the A3 
group may be on the opposite or same side of the bridging 
nitrogen as the ring substituent. 

[0065] Preferred compounds of formula (I) are repre 
sented by formula (Ia): 

(Ia) 

[0066] Where A1 and A2 are as de?ned above and X1, X2, 
X3 and X4 are as de?ned for X above. 
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[0067] Additional preferred compounds of formula (I) are 
represented by formula (Ib) beloW: 

(1b) 

[0068] Where A, and A2 are as de?ned above, X1, X2, X3 
and X4 are as de?ned for X above, and S and c are as de?ned 
beloW. 

[0069] Preferred compounds of formula (II) are repre 
sented by formula (Ha): 

[0070] Where A3 is de?ned above, and X1, X2, X3 and X4 
are as de?ned for X above. 

[0071] Particularly preferred compounds of formula (IIa) 
are those in Which X2 is unsubstituted or unsubstituted aryl, 
more preferably unsubstituted or unsubstituted phenyl. 
When substituted, the phenyl group have one or more 
substituents selected from the group consisting of halogen, 
alkyl, alkenyl, alkynyl, aryl, aralkyl, —OH, —OR, 
—CH2—CO2R, —CO—R, —COZR, —N(R)2, —NR— 
CO—R, —CO—N(R)2, —NRCOZR, —SO3CF3, —NO2, 
—N3, —CF3, —CH=CHY and —CN. Particularly pre 
ferred substitents in include —NO2 and —OCH3. In these 
compounds, it is preferable that X3 and X4 are both H. 
[0072] Even more particularly preferred compounds of 
formula (II) are those represented by formula (11b): 

(11b) 


































































