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ABSTRACT 

The invention provides compounds of Formula I: 

Formula I 
X 

Azabicyclo i 
\III W 

R1 

Wherein AZabicyclo is 

Wis 

Where the variables have the de?nitions discussed herein. 
These compounds may be in the form of pharmaceutical 
salts or compositions, may be in pure enantiomeric form 
or racemic mixtures, and are useful in pharmaceuticals to 
treat a disease or condition in Which (X7 is known to be 

involved. 
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lH-PYRAZOLE AND lH-PYROLE-AZABICYCLIC 
COMPOUNDS FOR THE TREATMENT OF 

DISEASE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of US. provi 
sional application Ser. No. 60/400,339 ?led on Aug. 1, 2002, 
under 35 USC 119(e)(i), Which is incorporated herein by 
reference in its entirety. 

FIELD OF INVENTION 

[0002] Nicotinic acetylcholine receptors (nAChRs) play a 
large role in central nervous system (CNS) activity. Particu 
larly, they are knoWn to be involved in cognition, learning, 
mood, emotion, and neuroprotection. There are several types 
of nicotinic acetylcholine receptors, and each one appears to 
have a different role in regulating CNS function. Nicotine 
affects all such receptors, and has a variety of activities. 
Unfortunately, not all of the activities are desirable. In fact, 
one of the least desirable properties of nicotine is its addic 
tive nature and the loW ratio betWeen ef?cacy and safety. The 
present invention relates to molecules that have a greater 
effect upon the (X7 nAChRs as compared to other closely 
related members of this large ligand-gated receptor family. 
Thus, the invention provides compounds that are active drug 
molecules With feWer side effects. 

[0003] The invention also concerns the synthesis of and 
isolation of intermediates and ?nal compounds. Speci?cally, 
the present invention concerns the preparation of lH-pyra 
Zole and lH-pyrrole-azabicyclic compounds and pharma 
ceutically acceptable salts thereof. 

BACKGROUND OF THE INVENTION 

[0004] US. Pat. No. 6,255,490 discloses 7-aZabicyclo 
[2.2.1]-heptane and -heptene derivatives as cholinergic 
receptor ligands. 

[0005] US. Pat. No. 6,117,889 discloses discloses 
7-aZabicyclo[2.2.1]-heptane and -heptene derivatives as 
analgesics and anti-in?ammatory agents. 

[0006] US. Pat. No. 6,060,473 discloses 7-aZabicyclo 
[2.2.1]-heptane and -heptene derivatives as cholinergic 
receptor ligands. 

[0007] US. Pat. No. 6,054,464 discloses aZabicyclic 
esters of carbamic acids useful in therapy, especially in the 
treatment or prophylaxis of psychotic disorders and intel 
lectual impairment disorders, as Well as intermediates and 
use of intermediates in synthesis. 

[0008] US. Pat. No. 5,977,144 discloses compositions for 
benZylidene- and cinnamylidene-anabaseines and methods 
for using these compositions for treating conditions associ 
ated With defects or malfunctioning of nicotinic subtypes 
brain receptors. These compositions target the (X7 receptor 
subtype With little or no activation of the (x462 or other 
receptor subtypes. 

[0009] US. Pat. No. 5,712,270 discloses a group of 
2-aroylaminothiaZole derivatives Which bind to and stimu 
late central muscarinic acetylcholine receptors and are use 
ful agents for treating symptoms of cognitive disorders, 
speci?cally the impaired memory associated With a decrease 
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in the neurotransmitter, acetylcholine. Some of the com 
pounds of this invention also bind to 5HT1A receptors and 
dopamine D2 receptors, making them useful as antipsychotic 
agents. 

[0010] US. Pat. No. 5,624,941 discloses pyraZole deriva 
tives useful in pharmaceuticals in Which cannabis is knoWn 
to be involved. 

[0011] US. Pat. No. 5,561,149 discloses the use ofa mono 
or bicyclic carbocyclic, or heterocyclic carboxylic, acid ester 
or amide or an imidaZolyl carbaZol in the manufacture of a 
medicament suitable for the treatment of stress-related psy 
chiatric disorders, for increasing vigilance, for the treatment 
of rhinitis or serotonin-induced disorders and/or coadmin 
istration With another active agent to increase the bioavail 
ability thereof, or for nasal administration. 

[0012] US. Pat. No. 5,510,478 discloses a group of 
2-aroylaminothiaZole derivatives Which bind to and stimu 
late central muscarinic acetylcholine receptors and are use 
ful agents for treating symptoms of cognitive disorders, 
speci?cally the impaired memory associated With a decrease 
in the neurotransmitter, acetylcholine. Some of the com 
pounds of this invention also bind to 5HT1A receptors and 
dopamine D2 receptors, making them useful as antipsychotic 
agents. 

[0013] US. Pat. No. 5,342,845 discloses indole deriva 
tives and drugs effective as gastrointestinal motor activity 
regulator, antimigraine, antipsychotic or antianxiety drugs. 

[0014] US. Pat. No. 5,237,066 discloses enantiomers of 
absolute con?guration S of amide derivatives of 3-amino 
quinuclidine, the process for preparing them and their use as 
medicinal products having activity in respect of gastric 
movements and antiemetic activity. US. Pat. No. 5,217,975 
discloses aZabicyclic compounds for treating dementia. 

[0015] US. Pat. No. 5,206,246 discloses anxiolytic-R-N 
(1-aZabicyclo[2.2.2]oct-3-yl) benZamides and thiobenZa 
mides, their N-oxides and pharmaceutically acceptable salts 
thereof. A preferred compound is R-(+)-4-amino-N-(1 
aZabicyclo[2.2.2]oct-3-yl)-5-chloro-2-methoXybenZamide. 

[0016] US. Pat. No. 5,106,843 discloses heterocyclic 
compounds useful as 5-HT3 antagonists. 

[0017] US. Pat. No. 5,057,519 discloses 5-HT3 antago 
nists as being useful in reducing opiate tolerance. 

[0018] US. Pat. No. 5,039,680 discloses 5-HT3 antago 
nists in preventing or reducing dependency on dependency 
inducing agents. 

[0019] US. Pat. No. 5,025,022 discloses a method of 
treating or preventing schiZophrenia and/or psychosis using 
S-N-(l-aZabicyclo[2.2.2]oct-3-yl)benZamides and thioben 
Zamides, their N-oxides and pharmaceutically acceptable 
salts thereof. A preferred compound is S(—)-4-amino-N-(1 
aZabicyclo[2.2.2]oct-3-yl)-5-chloro-2-methoXybenZamide. 

[0020] US. Pat. No. 5,017,580 discloses memory enhanc 
ing R-N-(l-aZabicyclo[2.2.2.]oct-3-yl)benZamides and 
thiobenZamides, their N-oxides and pharmaceutically 
acceptable salts thereof. A preferred compound is R-(+)-4 
amino-N-(l -aZabicyclo[2.2.2]oct-3 -yl)-5 -chloro -2 -meth 
oXybenZamide. 
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[0021] Us. Pat. No. 4,988,691 discloses isoxaZole-con 
taining compounds exhibiting anti-serotonin activity. 

[0022] Us. Pat. No. 4,835,162 discloses agonists and 
antagonists to nicotine as smoking deterrents. 

[0023] Us. Pat. No. 4,822,795 discloses pharmaceutically 
useful esters and amides having 5-HT3 antagonist activity. 

[0024] Us. Pat. No. 4,803,199 discloses pharmaceutically 
useful heterocyclic acid esters and amides or alkylene 
bridged peperidines as serotonin M antagonists. 

[0025] Us. Pat. No. 4,798,829 discloses 1-aZabicyclo 
[3.2.2]nonane derivatives having gastric motility enhancing 
activity and/or anti-emetic activity and/or 5-HT receptor 
antagonist activity. 

[0026] Us. Pat. No. 4,789,673 discloses dicarboxylic, 
heterocyclic and substituted benZoic acid alkylene-bridged 
piperidyl amides and esters as being serotonin M antago 
nists. 

[0027] Us. Pat. No. 4,721,720 discloses a method of 
treating emesis, anxiety and/or irritable boWel syndrome. 

[0028] Us. Pat. No. 4,657,911 discloses 3-amino quinu 
clidine derivatives and the application thereof as accelera 
tors of gastro-intestinal motor function and as medicament 
potentiators. 

[0029] Us. Pat. No. 4,605,652 discloses a method of 
enhancing memory or correcting memory de?ciency With 
arylamido (and arylthioamido)-aZabicycloalkanes, and the 
pharmaceutically acceptable acid addition salts, hydrates 
and alcoholates thereof. 

[0030] WO 01/76576 discloses a pharmaceutical compo 
sition for treatment of acute, chronic pain and/ or neuropathic 
pain and migraines. 

[0031] WO 01/60821 discloses biarylcarboxamides. 

[0032] WO 01/36417 A1 discloses N-aZabicyclo-amide 
derivatives and use in therapy, especially in the treatment of 
prophylaxis of psychotic disorders and intellectual impair 
ment disorders. 

[0033] WO 01/29304 discloses quinuclidine acrylamides. 

[0034] WO 00/73431 A2 discloses tWo binding assays to 
directly measure the a?inity and selectivity of compounds at 
the (X7 nAChR and the 5-HT3R. The combined use of these 
functional and binding assays may be used to identify 
compounds that are selective agonists of the (X7 nAChR. 

[0035] W0 92/ 15579 discloses multicyclic tertiary amine 
polyaromatic squalene synthase inhibitors and method of 
treatment for loWering serum cholesterol levels using the 
compounds. 

[0036] W0 90/ 14347 A as abstracted in chemical abstract 
1991:143,158 discloses N-quinuclidinyl-indolecarboxamide 
derivatives as being antiemetics. 

[0037] FR 2 625 678 discloses N-(quinuclidin-3-yl)-ben 
Zamides and thiobenZamides useful as diet-control agents. 

[0038] In Bioorg. & Med. Chem. Len. 11 (2001) 319-321, 
the 5-HT3 antagonist tropisetron (ICS 205-930) is discussed 
as a potent and selective (X7 Nicotinic receptor partial 
agonist. 
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[0039] In Behavioral Brain Res., 113 (2000) 169-181, it is 
discussed that the brain (X7 nicotinic receptor may be an 
important therapeutic target for the treatment of Alzheimer’ s 
disease using DMXBA Which is knoWn as GTS-21. 

[0040] Cell surface receptors are, in general, excellent and 
validated drug targets. nAChRs comprise a large family of 
ligand-gated ion channels that control neuronal activity and 
brain function. These receptors have a pentameric structure. 
In mammals, this gene family is composed of nine alpha and 
four beta subunits that co-assemble to form multiple sub 
types of receptors that have a distinctive pharmacology. 
Acetylcholine is the endogenous regulator of all of the 
subtypes, While nicotine non-selectively activates all 
nAChRs. 

[0041] The (X7 nAChR is one receptor system that has 
proved to be a di?icult target for testing. Native (X7 nAChR 
is not routinely able to be stably expressed in most mam 
malian cell lines (Cooper and Millar, J. Neurochem, 1997, 
68(5):2140-51). Another feature that makes functional 
assays of (X7 nAChR challenging is that the receptor is 
rapidly (100 milliseconds) inactivated. This rapid inactiva 
tion greatly limits the functional assays that can be used to 
measure channel activity. 

[0042] Recently, Eisele et al. has indicated that a chimeric 
receptor formed betWeen the N-terminal ligand binding 
domain of the (X7 nAChR (Eisele et al., Nature, 366(6454), 
p 479-83, 1993), and the pore forming C-terminal domain of 
the 5-HT3 receptor expressed Well in Xenopus oocytes While 
retaining nicotinic agonist sensitivity. Eisele et al. used the 
N-terminus of the avian (chick) form of the (X7 nAChR 
receptor and the C-terrninus of the mouse form of the 5-HT3 
gene. HoWever, under physiological conditions the (X7 
nAChR is a calcium channel While the 5-HT3R is a sodium 
and potassium channel. Indeed, Eisele et al. teaches that the 
chicken (X7 nAChR/mouse 5-HT3R behaves quite differently 
than the native (X7 nAChR With the pore element not 
conducting calcium but actually being blocked by calcium 
ions. WO 00/73431 A2 reports on assay conditions under 
Which the 5-HT3R can be made to conduct calcium. This 
assay may be used to screen for agonist activity at this 
receptor. 

SUMMARY OF THE INVENTION 

[0043] The present invention discloses compounds of the 
Formula I: 

Formula I 
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wherein AZabicyclo is 

Wis 

111 

VI 

VII 
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wherein W1 is N or CH; 

[0044] X is O or S; 

[0045] R0 is H, loWer alkyl, substituted loWer alkyl, or 
halogenated loWer alkyl; 

[0046] R1 is H, alkyl, halogenated alkyl, cycloalkyl, sub 
stituted phenyl, or substituted naphthyl; 

[0047] R2 is F, Cl, Br, 1, alkyl, halogenated alkyl, substi 
tuted alkyl, cycloalkyl, or aryl; 

[0048] kl, k2, k5, k6, and k7 are independently 0, or 1; 

[0049] k3, and k4 are independently 0, 1, or 2; 

[0050] Each R3 is independently F, Cl, Br, 1, -CN, 
iNOZ, alkyl, halogenated alkyl, substituted alkyl, alkenyl, 
halogenated alkenyl, substituted alkenyl, alkynyl, haloge 
nated alkynyl, substituted alkynyl, cycloalkyl, halogenated 
cycloalkyl, substituted cycloalkyl, heterocycloalkyl, haloge 
nated heterocyloalkyl, substituted heterocycloalkyl, lactam 
heterocyclcoalkyl, aryl, R7, R9, iORlo, iSRIO, iSORlO, 
iSOZRIO’ *SCN: *S(O)N(R10)2> *S(O)2N(R10)2> 
%(O)R1O, %<0)2R1O, %(O)N(R1O)2, C(R1O)=N 
ORIO, -NC(O)R7, -NC(0)R8, -NC(0)R9, -N(R1O)2, 
iNRlOC(O)RlO, iNRlOS(O)2RlO, or tWo R3 on adjacent 
carbon atoms may fuse to form a 6-membered ring to give 
a 5-6 fused, bicyclic moiety Where the 6-membered ring is 
optionally substituted With 1-3 substitutents selected from 
R4; 

[0051] m is 0, 1, or 2; 

[0052] R4 is alkyl, alkenyl, alkynyl, cycloalkyl, heterocy 
cloalkyl, halogenated alkyl, halogenated alkenyl, haloge 
nated alkynyl, halogenated cycloalkyl, halogenated hetero 
cycloalkyl, iORS, iSRS, iS(O)2R8, iS(O)R8, 
ADSKDZRS, -N(R8)2, %(O)R8, -C(S)R8, %(0)0R8, 
%N, %(O)N(R8)2, -NR8C(O)R8, -S(O)2N<R8)2, 
iNR8S(O)2R8, iNOz, iN(R8)C(O)N(R8)2, substituted 
alkyl, substituted alkenyl, substituted alkynyl, substituted 
cycloalkyl, substituted heterocycloalkyl, lactam heterocy 
cloalkyl, phenyl, phenyl having 0-4 substituents indepen 
dently selected from F, Cl, Br, I and R15, naphthyl, naphthyl 
having 0-4 substituents independently selected from F, Cl, 
Br, I, or R15, or tWo R4 on adjacent carbon atoms may 
combine to form a three-ring-fused-5-6-6 system optionally 
substituted With up to 3 substituents independently selected 
from Br, Cl, F, 1, -CN, iNOz, %F3, iN(R8)2, 
iN(R8)C(O)R8, alkyl, alkenyl, and alkynyl; 

[0053] Each R5 is independently H, alkyl, or substituted 
alkyl; 

[0054] R6 is H, alkyl, an amino protecting group, or an 
alkyl group having 1-3 substituents selected from F, Cl, Br, 
1, -OH, 4CN, iNHZ, iNH(alkyl), or iN(alkyl)2; 

[0055] R7 is 5-membered heteroaromatic mono-cyclic 
moieties containing Within the ring 1-3 heteroatoms inde 
pendently selected from the group consisting of 40*, 
=Ni, iN(Rl4)i, and -S-, and having 0-1 substituent 
selected from R15, and further having 0-3 substituents inde 
pendently selected from F, Cl, Br, or I, or R7 is 9-membered 
fused-ring moieties having a 6-membered ring fused to a 
5-membered ring and having the formula 



US 2006/0116395 A1 

/\ y) 
wherein Al is O, S, or NR14, 

K\//AZ | " 

wherein A is CRl7 or N, and each A2 or A3 is independently 
selected from CR17, O, S, N, or NR14, or 

WhereinA is CRl7 or N, and each A2 or A3 is independently 
selected from CR17, O, S, N, or NR14, and, each 9-mem 
bered ?lsed-ring moiety having 0-l substituent selected 
from R15, and further having 0-3 substituent(s) indepen 
dently selected from F, Cl, Br, or I, and having a bond 
directly or indirectly attached to the core molecule Where 
valency alloWs in either the 6-membered or the 5-membered 
ring of the fused-ring moiety; 

[0056] Each R8 is independently H, alkyl, halogenated 
alkyl, substituted alkyl, cycloalkyl, halogenated cycloalkyl, 
substituted cycloalkyl, heterocycloalkyl, halogenated het 
erocycloalkyl, substituted heterocycloalkyl, phenyl, or phe 
nyl substituted With 0-4 independently selected from F, Cl, 
Br, I, or R15; 

[0057] R9 is 6-membered heteroaromatic mono-cyclic 
moieties containing Within the ring 1-3 heteroatoms selected 
from =Ni and having 0-1 substituent selected from R15 
and 0-3 substituent(s) independently selected from F, Cl, Br, 
or I, or R9 is l0-membered heteroaromatic bi-cyclic moieties 
containing Within one or both rings 1-3 heteroatoms selected 
from =Ni, including, but not limited to, quinolinyl or 
isoquinolinyl, each l0-membered fused-ring moiety having 
0-1 substituent selected from R15, and 0-3 substituent(s) 
independently selected from F, Cl, Br, or I and having a bond 
directly or indirectly attached to the core molecule Where 
valency alloWs; 
[0058] Each R10 is independently H, alkyl, cycloalkyl, 
heterocycloalkyl, alkyl substituted With 1 substituent 
selected from R13, cycloalkyl substituted With 1 substituent 
selected from R13, heterocycloalkyl substituted With 1 sub 
stituent selected from R13, halogenated alkyl, halogenated 
cycloalkyl, halogenated heterocycloalkyl, phenyl, or substi 
tuted phenyl; 

[0059] Each R11 is independently H, alkyl, cycloalkyl, 
heterocyclo-alkyl, halogenated alkyl, halogenated 
cycloalkyl, or halogenated heterocycloalkyl; 
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[0060] R12 is iNOZ, 4CN, alkyl, cycloalkyl, heterocy 
cloalkyl, halogenated alkyl, halogenated cycloalkyl, haloge 
nated heterocycloalkyl, substituted alkyl, substituted 
cycloalkyl, substituted heterocycloalkyl, 4ORH, iSRn, 
*MRIJZ, %<0)Rn, %(O)N(Rn)2, iNRnqmRn, 
*S(O)2N(R11)2s or *NR11S(O)2R11; 

[0062] R14 is independently H, alkyl, halogenated alkyl, 
limited substituted alkyl, cycloalkyl, halogenated 
cycloalkyl, substituted cycloalkyl, heterocycloalkyl, haloge 
nated heterocycloalkyl, or substituted heterocycloalkyl; 

[0063] R15 is alkyl, substituted alkyl, halogenated alkyl, 
4OR11, *CN, iNOZ: *N(R10)2; 
[0064] R17 is H, alkyl, cycloalkyl, heterocycloalkyl, halo 
genated alkyl, halogenated cycloalkyl, halogenated hetero 
cycloalkyl, R18, 4ORH, iSRll, iN(Rn)2, 
iNRl1S(O)2Rn, F, Cl, Br, or I, or a bond directly or 
indirectly attached to the core molecule, provided that there 
is only one said bond to the core molecule Within the 
9-membered fused-ring moiety, further provided that the 
fused-ring moiety has 0-1 substituent selected from alkyl, 
cycloalkyl, heterocycloalkyl, halogenated alkyl, haloge 
nated cycloalkyl, halogenated heterocycloalkyl, R18, 
‘GRID iSRll: iNRllRlls iC(O)Rll> iNOZs 
%(O)NR11R11, , *NRUCKDRU, 
iS(O)2NR1 lRl 1, or iNRl lS(O)2Rl l, and further provided 
that the fused-ring moiety has 0-3 substituent(s) selected 
from F, Cl, Br, or I; 

[0065] R18 is alkyl, cycloalkyl, heterocycloalkyl, any of 
Which is substituted With 0-3 substituents independently 
selected from F, Cl, Br, or I and further substituted With 1 
substituent selected from iNOZ, iCN, iORlo, iSRlO, 
*NRIORIO, %(O)R1O, *C<0)NR1OR1O, 
*NR10C(O)R10> *S(O)2NR10R10s *NR10S(O)2R10s Phe' 
nyl, or phenyl having 1 substituent selected from R15 and 
further having 0-3 substituents independently selected from 
F, Cl, Br, or I; 
[0066] or pharmaceutical composition, pharmaceutically 
acceptable salt, racemic mixture, or pure enantiomer thereof. 

[0067] The compounds of Formula I are used to treat any 
one of or combination of cognitive and attention de?cit 
symptoms of AlZheimer’s, neurodegeneration associated 
With diseases such as AlZheimer’s disease, pre-senile 
dementia (mild cognitive impairment), senile dementia, 
schizophrenia, psychosis, attention de?cit disorder, attention 
de?cit hyperactivity disorder, mood and a?cective disorders, 
amyotrophic lateral sclerosis, borderline personality disor 
der, traumatic brain injury, behavioral and cognitive prob 
lems associated With brain tumors, AIDS dementia complex, 
dementia associated With DoWn’s syndrome, dementia asso 
ciated With LeWy Bodies, Huntington’s disease, depression, 
general anxiety disorder, age-related macular degeneration, 
Parkinson’s disease, tardive dyskinesia, Pick’s disease, post 
traumatic stress disorder, dysregulation of food intake 
including bulemia and anorexia nervosa, WithdraWal symp 
toms associated With smoking cessation and dependant drug 
cessation, Gilles de la Tourette’s Syndrome, glaucoma, 
neurodegeneration associated With glaucoma, or symptoms 
associated With pain. 
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[0068] Embodiments and aspects of the invention may 
include the following. 

[0069] An embodiment of the present invention provides 
a method comprising administering a therapeutically effec 
tive amount of a compound of Formula I, or a pharmaceu 
tically acceptable salt thereof or pharmaceutical composi 
tion containing said compound or salt thereof, to the 
mammal. 

[0070] The compound of Formula I, Where X is O or S. 

[0071] The compound of Formula I, Where any one of k1, 
k2, k3, k4, k5, k6, or k7 is 1. The compound of Formula I, 
Where any one of k1, k2, k3, k4, k5, k6, or k7 is 0, this means 
R2 is absent. The compound of Formula I, Where each k3 or 
k4 is 2. 

[0072] The compound of Formula I, Where RO is H, loWer 
alkyl, substituted loWer alkyl, or halogenated loWer alkyl, 
Where R1 is H, alkyl, or cycloalkyl, and Where each R2 is 
independently absent, alkyl, substituted alkyl, cycloalkyl, 
halogenated alkyl, or aryl. 

[0073] The compound of Formula I, Where AZabicyclo is 
any one or more or combination of the following: I, 11, III, 
IV, V, VI, or V11. 

[0074] The compound of Formula I, Where each R5 is 
independently H, loWer alkyl, or substituted loWer alkyl. 

[0075] The compound of Formula I, Where R6 is an amino 
protecting group. 

[0076] The compound of Formula I, Where R6 is H, or 
loWer alkyl optionally substituted With up to 3 substituents 
independently selected from F, Cl, Br, I, iOH, 4CN, 
iNHZ, iNH(alkyl), or iN(alkyl)2. 

[0077] The compound of Formula I, Where at least one R5 
is H and one R5 is H or loWer alkyl optionally substituted 
With 1 substituent selected from iCN, iNOZ, iORlo, 

iS(O)2NRlORlO, iNRlOS(O)2RlO, or optionally substi 
tuted phenyl, provided that R10 is H, loWer alkyl, or halo 
genated loWer alkyl, and further provided that When said 
loWer alkyl is optionally substituted, said loWer alkyl can be 
further optionally substituted With up to 3 substituents 
independently selected from F, Cl, Br, and I. This alloWs the 
loWer alkyl of R5 to be substituted With one substituent 
selected from 4CN, iNOZ, 40R“), iSRIO, iS(O)R1O, 

iNR1OS(O)2RlO, or optionally substituted phenyl, and fur 
ther optionally substituted With up to 3 substituents inde 
pendently selected from F, Cl, Br, and I on any carbon With 
su?icient valency for said substitution. This further provides 
that for the folloWing optional substituents on R5, the R10 of 
said substituents is H, loWer alkyl or halogenated loWer 

[0078] Optionally substituted phenyl is phenyl optionally 
substituted With up to 3 substituents independently selected 
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from F, Cl, Br, I, and R13 and further optionally substituted 
With up to 1 substituent selected from R15. 

[0079] The compound of Formula I, Where RO is H or 
loWer alkyl, wherein R1 is H or loWer alkyl, and Wherein 
each R2 is absent or loWer alkyl. 

[0080] The compound of Formula I, Where m is 2, m is 1 
or m is 0. 

[0081] The compound of Formula I, where W1 is CH. The 
compound of Formula I, where W1 is N. 

[0082] The compound of Formula I, Where R0, R1, and 
each R5 are H and R2 is absent. 

[0083] Another group of compounds of Formula 1 includes 
compounds Where each R3 is absent. Another group of 
compounds of Formula 1 includes compounds Where each 
R3 independently includes being absent and being any one of 
F, Cl, Br, 1, alkyl, halogenated alkyl, substituted alkyl, 
alkenyl, halogenated alkenyl, substituted alkenyl, alkynyl, 
halogenated alkynyl, substituted alkynyl, cycloalkyl, halo 
genated cycloalkyl, substituted cycloalkyl, substituted phe 
nyl, ADRIO, iSRlO, iSORlO, iSOZRIO, iNRlORlO, 
*NO» *C(O)R1O, %N, *QOLRIO, *C<0)NR1OR1O, 
*SCN, *NRIOCKDRIO, *S(O)NR1OR1O, 
*S(O)2NR10R10: *NR10S(O)2R10: R7: or R9 
[0084] Another group of compounds of Formula 1 includes 
compounds Where each R3 independently includes being 
absent and being any one of H, F, Cl, Br, 1, alkyl, haloge 
nated alkyl, iORlO, iSRIO, iC(O)R1O, iNOZ, iCN, or 
%(O)NRIORIO. 
[0085] Another group of compounds of Formula 1 includes 
compounds Where R4 includes any one of the folloWing: H, 
F, Cl, Br, 1, alkyl, halogenated alkyl, iORlO, iC(O)RlO, 
iNOz, %N, or %(O)NRIORIO. 

[0086] Another group of compounds of Formula 1 includes 
compounds Where W is 1H-pyraZol-1-yl, substituted at the 
four position With any one of the folloWing: halogen, 
methyl, cyano, methylthio, aryl, R7 or R9. Another group of 
compounds of Formula 1 includes compounds Where W is 
1H-pyraZol-1-yl, substituted at the four position With phenyl 
optionally substituted Whever valency alloWs With any one 
of the folloWing: halogen, loWer alkyl, or 4O-(loWer alkyl). 
Another group of compounds of Formula 1 includes com 
pounds Where W is 1H-pyraZol-1-yl, substituted at the four 
position With thienyl or pyridinyl. 

[0087] Another group of compounds of Formula 1 includes 
compounds Where W is 1H-pyrrol-1-yl, substituted at the 
three position With any one of the folloWing: halogen, 
methyl, cyano, methylthio, aryl, R7 or R9. Another group of 
compounds of Formula 1 includes compounds Where W is 
1H-pyrrol-1-yl, substituted at the three position With phenyl 
optionally substituted Whever valency alloWs With any one 
of the folloWing: halogen, loWer alkyl, or 4O-(loWer alkyl). 
Another group of compounds of Formula 1 includes com 
pounds Where W is 1H-pyrrol-1-yl, substituted at the three 
position With thienyl or pyridinyl. 

[0088] Another group of compounds of Formula 1 includes 
any one or more or combination of the folloWing as a free 

base or pharmaceutically acceptable salt thereof: 

[0089] N-[(3R)-1-aZabicyclo[2.2.2]oct-3 -yl]-4-chloro 
1H-pyraZole- 1 -carboxamide; 
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[0398] N-(l S, 2R, 4R)-7-aZabicyclo[2.2.1]hept-2-yl-3-py 
ridin-3-yl-1H-pyrrole-1-carboxamide; 

[0399] N-(l S, 2R, 4R)-7-aZabicyclo[2.2.1]hept-2-yl-3 
phenyl- 1 H-pyrrole- 1 -carboxamide; 

[0400] N-(l S, 2R, 4R)-7-aZabicyclo[2.2.1]hept-2-yl-3-(2 
?uorophenyl)-1H-pyrrole-1-carboxamide; 

[0401] N-(l S, 2R, 4R)-7-aZabicyclo[2.2.1]hept-2-yl-3-(3 
?uorophenyl)-1H-pyrrole-1-carboxamide; 

[0402] N-(l S, 2R, 4R)-7-aZabicyclo[2.2.1]hept-2-yl-3-(4 
?uorophenyl)-1H-pyrrole-1-carboxamide; 

[0403] N-(l S, 2R, 4R)-7-aZabicyclo[2.2.1]hept-2-yl-3-(2 
chlorophenyl)- 1 H-pyrrole- 1 -carboxamide; 

[0404] N-(l S, 2R, 4R)-7-aZabicyclo[2.2.1]hept-2-yl-3-(3 - 
chlorophenyl)- 1 H-pyrrole- 1 -carboxamide; 

[0405] N-(l S, 2R, 4R)-7-aZabicyclo[2.2. l]hept-2-yl-3-(4 
chlorophenyl)- 1 H-pyrrole- 1 -carboxamide; 

[0406] N-(l S, 2R, 4R)-7-aZabicyclo[2.2.1]hept-2-yl-3-(2 
methylphenyl)- 1 H-pyrrole- 1 -carboxamide; 

[0407] N-(l S, 2R, 4R)-7-aZabicyclo[2.2.1]hept-2-yl-3-(3 
methylphenyl)- 1 H-pyrrole- 1 -carboxamide; 

[0408] N-(l S, 2R, 4R)-7-aZabicyclo[2.2.1]hept-2-yl-3-(4 
methylphenyl)- 1 H-pyrrole- 1 -carboxamide; 

[0409] N-(l S, 2R, 4R)-7-aZabicyclo[2.2.1]hept-2-yl-3-(2 
methoxyphenyl)- 1 H-pyrrole- 1 -carboxamide; 

[0410] N-(l S, 2R, 4R)-7-aZabicyclo[2.2.1]hept-2-yl-3-(3 
methoxyphenyl)- 1 H-pyrrole- 1 -carboxamide; or 

[0411] N-(l S, 2R, 4R)-7-aZabicyclo[2.2.1]hept-2-yl-3-(4 
methoxyphenyl)- 1 H-pyrrole- 1 -carboxamide. 

[0412] The present invention also includes a pharmaceu 
tical composition comprising a compound of Formula I or a 
pharmaceutically acceptable salt thereof and a pharmaceu 
tically acceptable excipient and optionally an anti-psychotic 
agent. The pharmaceutical composition is administered rec 
tally, topically, orally, sublingually, or parenterally for a 
therapeutically effective interval. The pharmaceutical com 
position is administered to deliver a compound of Formula 
I in an amount of from about 0.001 to about 100 mg/kg of 
body Weight of said mammal per day. The pharmaceutical 
composition is also administered to deliver a compound of 
Formula I in an amount of from about 0.1 to about 50 mg/kg 
of body Weight of said mammal per day. 

[0413] The present invention also includes a method to use 
a compound according to Formula I or pharmaceutically 
acceptable salt thereof by itself or optionally in combination 
With an anti-psychotic agent for treating, or preparing a 
medicament to treat, a disease or condition, Wherein the 
mammal Would receive symptomatic relief from the admin 
istration of a therapeutically effective amount of (X7 nicotinic 
acetylcholine receptor agonist. 

[0414] The present invention also includes a method to use 
a compound according to Formula I or pharmaceutically 
acceptable salt thereof by itself or optionally in combination 
With an anti-psychotic agent for treating, or preparing a 
medicament to treat, a disease or condition, Wherein the 
mammal Would receive symptomatic relief from the admin 
istration of a therapeutically effective amount of (X7 nicotinic 
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acetylcholine receptor agonist, and Wherein the disease, or 
condition is any one or more or combination of the folloW 

ing: cognitive and attention de?cit symptoms of Alzhe 
imer’s, neurodegeneration associated With diseases such as 
AlZheimer’s disease, pre-senile dementia (mild cognitive 
impairment), senile dementia, schizophrenia, psychosis, 
attention de?cit disorder, attention de?cit hyperactivity dis 
order, depression, anxiety, general anxiety disorder, post 
traumatic stress disorder, mood and affective disorders, 
amyotrophic lateral sclerosis, borderline personality disor 
der, traumatic brain injury, behavioral and cognitive prob 
lems in general and associated With brain tumors, AIDS 
dementia complex, dementia associated With DoWn’s syn 
drome, dementia associated With LeWy Bodies, Hunting 
ton’s disease, Parkinson’s disease, tardive dyskinesia, Pick’s 
disease, dysregulation of food intake including bulemia and 
anorexia nervosa, WithdraWal symptoms associated With 
smoking cessation and dependant drug cessation, Gilles de 
la Tourette’s Syndrome, age-related macular degeneration, 
glaucoma, neurodegeneration associated With glaucoma, or 
symptoms associated With pain. 

[0415] The invention also concerns the synthesis of and 
isolation of stereospeci?c intermediates and ?nal com 
pounds. Speci?cally, the present invention concerns the 
stereoselective synthesis of (3R,5R)-1-aZabicyclo[3.2.1]oc 
tan-3-amine, or salts thereof. Although there are knoWn 
procedures for making 1-aZabicyclo[3.2.1]octan-3-amine, 
separation of the different stereoismers as described herein 
occurs Without using a chiral HPLC separation procedure. 
The procedure Within this invention results in an ef?cient 
selective synthesis of (3R,5R)-1-aZabicyclo[3.2.1]octan-3 
amine. 

[0416] The present invention also includes the compounds 
of the present invention, pharmaceutical compositions con 
taining the active compounds, and methods to treat the 
identi?ed diseases. 

[0417] The compounds of Formula I Where AZabicyclo is 
I have optically active centers on the quinuclidine ring. The 
compounds of the present invention include quinuclidines 
With the 2S, 3R con?guration and also includes racemic 
mixtures and compositions of varying degrees of stre 
ochemical purities. For example, and not by limitation, 
compounds of Formula I include compounds With ste 
reospeci?city including: 

0 

i 
N W 

@H 
[0418] The compounds of Formula I Where AZabicyclo is 
VII have optically active centers on the 7-aZabicyclo[2.2.1] 
heptane ring Which can exhibit a number of stereochemical 
con?gurations. 
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[0419] The terms exo and endo are stereochemical pre 
?xes that describe the relative con?guration of a substituent 
on a bridge (not a bridgehead) of a bicyclic system. If a 
substituent is oriented toWard the larger of the other bridges, 
it is endo. If a substituent is oriented toWard the smaller 
bridge it is exo. Depending on the substitution on the carbon 
atoms, the endo and exo orientations can give rise to 
di?cerent stereoisomers. For instance, When carbons 1 and 4 
are substituted With hydrogen and carbon 2 is bonded to a 
nitrogen-containing species, the endo orientation gives rise 
to the possibility of a pair of enantiomers: either the 18, 2S, 
4R isomer or its enantiomer, the 1R, 2R, 4S isomer. Like 
Wise, the exo orientation gives rise to the possibility of 
another pair of stereoisomers Which are diastereomeric and 
C-2 epimeric With respect to the endo isomers: either the 1R, 
28, 4S isomer or its enantiomer, the 1S, 2R, 4R isomer. The 
compounds of this invention exist in the exo orientation. For 
example, When R2 is absent and each R5 is H, the absolute 
stereochemistry is exo-(1S, 2R, 4R). 
[0420] Stereoselective syntheses and/or subjecting the 
reaction product to appropriate puri?cation steps produces 
substantially optically pure materials. Suitable stereoselec 
tive synthetic procedures for producing optically pure mate 
rials are Well knoWn in the art, as are procedures for 
purifying racemic mixtures into optically pure fractions. 

[0421] The compounds of the present invention have the 
exo orientation at the C-2 carbon and S con?guration at the 
C-1 carbon and the R con?guration at the C-2 and the C-4 
carbons of the 7-aZabicyclo[2.2.1]heptane ring. Unexpect 
edly, the inventive compounds exhibit much higher activity 
relative to compounds lacking the exo, 1S, 2R, and 4R 
stereochemistry. For example, the ratio of activities for 
compounds having the exo, 1S, 2R, and 4R con?guration to 
other stereochemical con?gurations may be greater than 
about 100. Although it is desirable that the stereochemical 
purity be as high as possible, absolute purity is not required. 
For example, pharmaceutical compositions can include one 
or more compounds, each having an exo, 1S, 2R, and 4R 
con?guration, or mixtures of compounds having exo, 1S, 
2R, and 4R and other con?gurations. In mixtures of com 
pounds, those species possessing stereochemical con?gura 
tions other than exo, 1S, 2R, and 4R act as diluents and tend 
to loWer the activity of the pharmaceutical composition. 
Typically, pharmaceutical compositions including mixtures 
of compounds possess a larger percentage of species having 
the exo, 1S, 2R, and 4R con?guration relative to other 
con?gurations. 
[0422] The compounds of Formula I (AZabicyclo is II) 
have optically active center(s) on the [2.2.1] aZabicyclic ring 
at C3 and C4. The scope of this invention includes racemic 
mixtures and the separate stereoisomers of Formula I being 
endo-4S, endo-4R, exo-4S, exo-4R: 
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O O 
N N 

endo-4S endo-4R 

H H 
N N 

N N 
exo-4S exo-4R 

The endo isomer is the isomer Where the non-hydrogen 
substituent at C3 of the [2.2.1] aZabicyclic compound is 
projected toWard the larger of the tWo remaining bridges. 
The exo isomer is the isomer Where the non-hydrogen 
substituent at C3 of the [2.2.1] aZabicyclic compound is 
projected toWard the smaller of the tWo remaining bridges. 
Thus, there can be four separate isomers: exo-4(R), exo 

4(S), endo-4(R), and endo-4(S). 

[0423] The compounds of Formula I (AZabicyclo is 111) 
have optically active center(s) on the [3.2.1] aZabicyclic ring 
at C3 and C5. The scope of this invention includes racemic 
mixtures and the separate stereoisomers of Formula I being 
endo-3S, 5R, endo-3R, 5S, exo-3R, 5R, exo-3S, 5S: 

wire 
endo-3S, 5R endo-3R, 5S 

H H 
N N 

N _ N 

H o 0 F1 
exo-3R, 5R exo-3R, SR 

[0424] The compounds of Formula I (AZabicyclo is TV) 
have optically active centers on the [3.2.2] aZabicyclic ring 
With one center being at C3 When R2 is absent. The scope of 
this invention includes racemic mixtures and the separate 
stereoisomers of Formula I being 3(8) and 3(R): 

2m LN 
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-continued 
H 

H 
N 

N 

O 

3 (R) 

[0425] The compounds of Formula I (AZabicyclo V) have 
optically active center(s) on the [2.2.1] aZabicyclic ring at 
C1, C4 and C5. The scope of this invention includes racemic 
mixtures and the separate stereoisomers of Formula I being 

(1R,4R,5S), (1R,4R,5R), (1S,4S,5R), (1S,4S,5S): 

H H 

N O 0 

R0/ 

[0426] The endo isomer is the isomer Where the non 
hydrogen substituent at C5 of the [2.2.1] aZabicyclic com 
pound is projected toWard the larger of the tWo remaining 
bridges. The exo isomer is the isomer Where the non 
hydrogen substituent at C5 of the [2.2.1] aZabicyclic com 
pound is projected toWard the smaller of the tWo remaining 
bridges. Thus, there can be four separate isomers: exo-(lR, 
4R,5S), exo-(1S,4S,5R), endo-(1S,4S,5S), endo-(1R,4R, 
SR). 
[0427] The compounds of Formula I (AZabicyclo VI) have 
optically active center(s) on the [2.2.1] aZabicyclic ring at 
C1, C4 and C6. The scope of this invention includes racemic 
mixtures and the separate stereoisomers of Formula I being 
exo-(1S,4R,6S), exo-(1R,4S,6R), endo-(1S,4R,6R), and 
endo-(1R,4S,6S): 

fl 1 o 0 )1) N N 
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[0428] The endo isomer is the isomer Where the non 
hydrogen substituent at C6 of the [2.2.1] aZabicyclic com 
pound is projected toWard the larger of the tWo remaining 
bridges. The exo isomer is the isomer Where the non 
hydrogen substituent at C6 of the [2.2.1] aZabicyclic com 
pound is projected toWard the smaller of the tWo remaining 
bridges. Thus, there can be four separate isomers: exo-(lS, 
4R,6S), exo-(1R,4S,6R), endo-(1S,4R,6R), and endo-(1R, 
4S,6S). 

[0429] The compounds of the present invention having the 
speci?ed stereochemistry have different levels of activity 
and that for a given set of values for the variable substitu 
tuents one isomer may be preferred over the other isomers. 
Although it is desirable that the stereochemical purity be as 
high as possible, absolute purity is not required. This inven 
tion involves racemic mixtures and compositions of varying 
degrees of streochemical purities When R2 is absent and 
When R2 is present (a substituent rather than H). This 
invention involves racemic mixtures and compositions of 
varying degrees of streochemical purities. It is preferred to 
carry out stereoselective syntheses and/or to subject the 
reaction product to appropriate puri?cation steps so as to 
produce substantially optically pure materials. Suitable ste 
reoselective synthetic procedures for producing optically 
pure materials are Well knoWn in the art, as are procedures 
for purifying racemic mixtures into optically pure fractions. 

[0430] Another embodiment of the compounds of For 
mula I of the present invention includes any one or more or 
combination of the folloWing con?gurations for compounds 
Where AZabicyclo is: 

or 

(g? 
N 

[0431] Where (i) R2 is absent (k1 is 0) and Where the 
compound is a racemic mixture, or (ii) R2 is absent and 
Where the compound is has the R stereochemistry at C-3 as 
discussed herein. 

[0432] Another group of compounds of Formula 1 includes 
any one or more or combination of the folloWing con?gu 
rations for compounds Where AZabicyclo is: 
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-continued 

R2 

iii 

@101 
Where (i) R2 is alkyl, halogenated alkyl, substituted alkyl, 
cycloalkyl, or aryl and Where the compound is a racemic 

mixture; 

[0433] (ii) R2 is alkyl, halogenated alkyl, substituted alkyl, 
cycloalkyl, or aryl and Where the compound is a racemic 

mixture; or 

[0434] (iii) R2 is alkyl, halogenated alkyl, substituted 
alkyl, cycloalkyl, or aryl and Where the compound has the 
3R, 2S stereochemistry as discussed herein, respectively. 

[0435] Another group of compounds of Formula 1 includes 
any one or more or combination of the folloWing con?gu 

rations for compounds Where AZabicyclo is: 

iii 

R2 

Where (i) R2 is absent (k2 is 0); 

[0436] (ii) R2 is alkyl, halogenated alkyl, substituted alkyl, 
cycloalkyl, or aryl; or 

[0437] (iii) R2 is alkyl, halogenated alkyl, substituted 
alkyl, cycloalkyl, or aryl, respectively. 

[0438] Another group of compounds of Formula 1 includes 
any one or more or combination of the folloWing con?gu 
rations for compounds Wherein AZabicyclo is 
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iii 

R2 

Where (i) R2 is absent (k3 is 0); 

[0439] (ii) R2 is absent and Where the AZabicyclo has the 
stereochemistry of 3R, SR; 

[0440] (iii) k3 is 2, R2 is R2_a and R2_b, Where R2_a is alkyl, 
halogenated alkyl, substituted alkyl, cycloalkyl, or aryl, and 
Where R2_b is F, Cl, Br, 1, alkyl, halogenated alkyl, substi 
tuted alkyl, cycloalkyl, or aryl; 

[0441] (iv) R2 is alkyl, halogenated alkyl, substituted 
alkyl, cycloalkyl, or aryl; or 

[0442] (v) R2 is F, Cl, Br, 1, alkyl, halogenated alkyl, 
substituted alkyl, cycloalkyl, or aryl, respectively. 

[0443] Another group of compounds of Formula 1 includes 
any one or more or combination of the folloWing con?gu 
rations for compounds Wherein AZabicyclo is 



US 2006/0116395 A1 

-continued 
iii 

R2 

Where (i) R2 is absent (k4 is 0); 

[0444] (ii) k4 is 2, R2 is R2_a and R2_b, R2_a is alkyl, 
halogenated alkyl, substituted alkyl, cycloalkyl, or aryl and 
Where each R2_b is F, Cl, Br, 1, alkyl, halogenated alkyl, 
substituted alkyl, cycloalkyl, or aryl; 

[0445] (iii) R2 is alkyl, halogenated alkyl, substituted 
alkyl, cycloalkyl, or aryl; or 

[0446] (iv) R2 is F, Cl, Br, 1, alkyl, halogenated alkyl, 
substituted alkyl, cycloalkyl, or aryl, respectively. 

[0447] Another group of compounds of Formula I includes 
any one or more or combination of the folloWing con?gu 
rations for compounds Where AZabicyclo is: 

iii 

Where (i) R2 is absent (k5 is 0); 

[0448] (ii) R2 is F, Cl, Br, 1, alkyl, halogenated alkyl, 
substituted alkyl, cycloalkyl, or aryl; or 

[0449] (iii) R2 is alkyl, halogenated alkyl, substituted 
alkyl, cycloalkyl, or aryl, respectively. 

[0450] Another group of compounds of Formula I includes 
any one or more or combination of the folloWing con?gu 
rations for compounds Where AZabicyclo is: 
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Where (i) R2 is absent (k6 is 0); 

[0451] (ii) R2 is F, Cl, Br, 1, alkyl, halogenated alkyl, 
substituted alkyl, cycloalkyl, or aryl; or 

[0452] (iii) R2 is F, Cl, Br, 1, alkyl, halogenated alkyl, 
substituted alkyl, cycloalkyl, or aryl, respectively. 

[0453] Another group of compounds of Formula 1 includes 
any one or more or combination of the folloWing con?gu 
rations for compounds Where AZabicyclo is: 

it 

mum 
iii 

[0454] Where (i) the 7-aZabicyclo[2.2.1]heptane ring moi 
ety is the 2R stereoisomer; 

[0455] (ii) R2 is absent (k7 is 0), and each R5 may inde 
pendently be H, alkyl, or substituted alkyl, and Where R6 is 
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any one of H, alkyl, an amino protecting group, or an alkyl 
group having 1-3 substituents independently selected from 
F, Cl, Br, I, iOH, 4CN, iNHZ, iNH(alkyl), or 
iN(alkyl)2, and Where the 7-aZabicyclo[2.2.1]heptane ring 
moiety has the 1S, 2R, 4R stereochemistry, or 

[0456] (iii) R2 is alkyl, or substituted alkyl, and Where 
each R5 may independently be H, alkyl, or substituted alkyl, 
and Where R6 is any one of H, alkyl, an amino protecting 
group, or an alkyl group having 1-3 substituents selected 
from F, Cl, Br, I, iOH, 4CN, iNHZ, iNH(alkyl), or 
iN(alkyl)2, and Where the 7-aZabicyclo[2.2.1]heptane ring 
moiety has the 1S, 2R, 4R stereochemistry, respectively. 

[0457] The aZabicyclic moiety of Formula I is connected 
to W by a urea or thiourea linkage. This type of linkage 
imparts different physical properties to the compounds com 
pared to the corresponding amide or thioamide. The different 
physical properties offer advantages in ease of formulation, 
reduced toxicity or a different metabolism pro?le. 

[0458] Another group of compounds of Formula I includes 
compounds Where W is any one or more or combination of 

the following: 

R3 

Where R3 has any de?nition as described herein. 

[0459] Another group of compounds of Formula I includes 
compounds Where W is any one or more or combination of 
the following: 
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-continued 

Where R4 has any de?nition as described herein, and Where 
nis 0, 1, 2, or 3. 

[0460] Another group of compounds of Formula I includes 
compounds Where W is a three-fused ring moiety and 
includes any one of the folloWing: 

\ 
N , or 

/ 

N\ 
N 
/ 

The three-fused ring moiety is composed of a ?ve-mem 
bered ring fused to a middle 6-membered ring fused to a 
terminal 6-membered ring. The middle 6-membered ring 
and the terminal 6-membered ring are each optionally sub 
stituted With one substituent selected from Br, Cl, F, I, 
%N, iNOz, iCF3, iN(R8)2, iN(R8)C(O)R8, alkyl, 
alkenyl, and alkynyl. 

[0461] Further aspects and embodiments of the invention 
may become apparent to those skilled in the art from a 
revieW of the folloWing detailed description, taken in con 
junction With the examples and the appended claims. While 
the invention is susceptible of embodiments in various 
forms, described hereafter are speci?c embodiments of the 
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invention With the understanding that the present disclosure 
is intended as illustrative, and is not intended to limit the 
invention to the speci?c embodiments described herein. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0462] Surprisingly, We have found that compounds of 
Formula I: 

FormulaI 
X 

Azabicyclo i 
\III W 

R1 

Wherein AZabicyclo is 

I 

II 

1 

III 
8 

5 (R2)k3 
s / 4 

A 3 ’ 
7 l 2 

IV 
9 

s 

(R2)k4 
s / 4 

LN 3 
7 l 2 

V 

4 /(R2)k5 
5 W3 7 

N s 

2 \RO, 

VI 
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Wis 

wherein W1 is N or CH; 

[0463] X is O or S; 

[0464] R0 is H, loWer alkyl, substituted loWer alkyl, or 
halogenated loWer alkyl; 

[0465] LoWer alkyl is both straight- and branched-chain 
moieties having 1-4 carbon atoms; 

[0466] Substituted loWer alkyl is loWer alkyl having 0-3 
substituents independently selected from F, Cl, Br, orI and 
further having 1 substituent selected from R7, R9, iNO2, 
%N, -0R1O, -SR1O, -NR1OR1O, -C<O)R1O, 
%<0)NR1OR1O, -NR1OC(O)R1O, -S(O)2NR1OR1O, 
iNR1OS(O)2RlO, phenyl, or phenyl having 1 substituent 
selected from R15 and further having 0-3 substituents inde 
pendently selected from F, Cl, Br, or I; 

[0467] Halogenated loWer alkyl is loWer alkyl having 1 to 
(2n+1) substituent(s) independently selected from F, Cl, Br, 
or I Where n is the maximum number of carbon atoms in the 
moiety; 

[0468] R1 is H, alkyl, halogenated alkyl, cycloalkyl, sub 
stituted phenyl, or substituted naphthyl; 

[0469] Alkyl is both straight- and branched-chain moieties 
having from 1-6 carbon atoms; 

[0470] Halogenated alkyl is an alkyl moiety having from 
1-6 carbon atoms and having 1 to (2n+1) substituent(s) 
independently selected from F, Cl, Br, or I Where n is the 
maximum number of carbon atoms in the moiety; 

[0471] Cycloalkyl is a cyclic alkyl moiety having from 3-6 
carbon atoms; 

[0472] Substituted phenyl is a phenyl either having 1-4 
substituents independently selected from F, Cl, Br, or I, or 
having 1 substituent selected from R12 and 0-3 substituents 
independently selected from F, Cl, Br, or I; 

[0473] Substituted naphthyl is a naphthalene moiety either 
having 1-4 substituents independently selected from F, Cl, 
Br, or I, or having 1 substituent selected from R12 and 0-3 
substituents independently selected from F, Cl, Br, or I, 
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Where the substitution can be independently on either only 
one ring or both rings of said naphthalene moiety; 

[0474] R2 is F, Cl, Br, 1, alkyl, halogenated alkyl, substi 
tuted alkyl, cycloalkyl, or aryl; 

[0475] kl, k2, k5, k6, and k7 are independently 0, or 1; 

[0476] k3, and k4 are independently 0, 1, or 2; 

[0477] Substituted alkyl is an alkyl moiety from 1-6 
carbon atoms and having 0-3 substituents independently 
selected from F, Cl, Br, or I and further having 1 substituent 
selected from R7, R9, iNOZ, 4CN, iORlO, iSRlo, 
-NR1OR1O, %(O)R1O, %(S)R1O, -C(0)0R1O, 
*C(O)N(R10)2: *NR10C(O)R10> *NR10C(O)R10N(R10)2> 
-NR1OS(O)2R1O, -S(O)R1O, -S<0)OR1O, -0S(0)2R1O, 
iS(O)2NRlORlO, iNR1OS(O)2RlO, phenyl, or phenyl hav 
ing 0-3 substituents independently selected from F, Cl, Br, I, 
or R13, and further having 1 substituent selected from R15; 

[0478] Aryl is phenyl, substituted phenyl, naphthyl, or 
substituted naphthyl; 

[0479] Each R3 is independently F, Cl, Br, 1, -CN, 
iNOZ, alkyl, halogenated alkyl, substituted alkyl, alkenyl, 
halogenated alkenyl, substituted alkenyl, alkynyl, haloge 
nated alkynyl, substituted alkynyl, cycloalkyl, halogenated 
cycloalkyl, substituted cycloalkyl, heterocycloalkyl, haloge 
nated heterocyloalkyl, substituted heterocycloalkyl, lactam 
heterocyclcoalkyl, aryl, R7, R9, iORlo, iSRlo, iSORlO, 
*SOZRM» *SCN, *S(O)N(R10)2, *S(O)2N(R10)2, 
-C(O)R1O, %<0)2R1O, -C<O)N(R1O)2, C(R1O)=N 
ORIO, -NC<O>R7, -NC<O>R8, -Nc<0>R9, -N<R1O>2, 
iNRlOC(O)R1O, iNRlOS(O)2RlO, or tWo R3 on adjacent 
carbon atoms may fuse to form a 6-membered ring to give 
a 5-6 fused, bicyclic moiety Where the 6-membered ring is 
optionally substituted With 1-3 substitutents selected from 
R4; 
[0480] m is 0, 1, or 2; 

[0481] Alkenyl is straight- and branched-chain moieties 
having from 2-6 carbon atoms and having at least one 
carbon-carbon double bond; 

[0482] Halogenated alkenyl is an unsaturated alkenyl moi 
ety having from 2-6 carbon atoms and having 1 to (2n-1) 
substituent(s) independently selected from F, Cl, Br, or I 
Where n is the maximum number of carbon atoms in the 
moiety; 

[0483] Substituted alkenyl is an unsaturated alkenyl moi 
ety having from 2-6 carbon atoms and having 0-3 substitu 
ents independently selected from F, Cl, Br, or I and further 
having 1 substituent selected from R7, R9, iNOZ, 4CN, 
*ORw, *SRw, *NRwRw, 4C(O)R10> %(S)R1O, 

iNR1OS(O)2RlO, phenyl, or phenyl having 0-3 substituents 
independently selected from F, Cl, Br, I, or R13, and further 
having 1 substituent selected from R15; 

[0484] Alkynyl is straight- and branched-chained moieties 
having from 2-6 carbon atoms and having at least one 
carbon-carbon triple bond; 

[0485] Halogenated alkynyl is an unsaturated alkynyl 
moiety having from 3-6 carbon atoms and having 1 to 
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(2n-3) substituent(s) independently selected from F, Cl, Br, 
or I Where n is the maximum number of carbon atoms in the 
moiety; 

[0486] Substituted alkynyl is an unsaturated alkynyl moi 
ety having from 3-6 carbon atoms and having 0-3 substitu 
ents independently selected from F, Cl, Br, or I and further 
having 1 substituent selected from R7, R9, iNOZ, iCN, 
‘GRID’ iSRlO’ iNRlORlO5 iC(O)RlO’ 4C(S)RIO$ 

iNR1OS(O)2RlO, phenyl, or phenyl having 0-3 substituents 
independently selected from F, Cl, Br, I, or R13, and further 
having 1 substituent selected from R15; 

[0487] Halogenated cycloalkyl is a cyclic moiety having 
from 3-6 carbon atoms and having 1-4 substituents inde 
pendently selected from F, or C1; 

[0488] Substituted cycloalkyl is a cyclic moiety having 
from 3-6 carbon atoms and having 0-3 substituents inde 
pendently selected from F, Cl, Br, or I and further having 1 
substituent selected from R7, R9, iNOZ, 4CN, iORlo, 
iSRlO’ iNRlORlO’ 4C(O)R10> 4C(S)R10s *C(O)OR10: 
%(O)N(R1O)2, -NR1OC(O)R1O, -NR1OC(0)R1ON(R1O)2, 
*NR10S(O)2R10s *S(O)R10s *S(O)OR10s 4OS(O)2R10’ 
iS(O)2NRlORlO, iNR1OS(O)2RlO, phenyl, or phenyl hav 
ing 0-3 substituents independently selected from F, Cl, Br, I, 
or R13, and further having 1 substituent selected from R15; 

[0489] Heterocycloalkyl is a cyclic moiety having 4-7 
atoms With 1-2 atoms Within the ring being iSi, 
*N(R19)*, or ioi; 

[0490] Halogenated heterocycloalkyl is a cyclic moiety 
having from 4-7 atoms With 1-2 atoms Within the ring being 
iSi, iN(R19)i, or 40*, and having 1-4 substituents 
independently selected from F, or C1; 

[0491] Substituted heterocycloalkyl is a cyclic moiety 
having from 4-7 atoms With 1-2 atoms Within the ring being 
iSi, iN(R19)i, or 4O- and having 0-3 substituents 
independently selected from F, Cl, Br, or I and further 
having 1 substituent selected from R7, R9, iNOZ, iCN, 
‘GRID’ iSRlO’ iNRlORlO’ iC(O)RlO’ 4C(S)RIO$ 

iNR1OS(O)2RlO, phenyl, or phenyl having 0-3 substituents 
independently selected from F, Cl, Br, I, or R13, and further 
having 1 substituent selected from R15; 

[0492] Lactam heterocycloalkyl is a cyclic moiety having 
from 4-7 atoms With one atom being only nitrogen With the 
bond to the lactam heterocycloalkyl thru said atom being 
only nitrogen and having a =0 on a carbon adjacent to said 
nitrogen, and having up to 1 additional ring atom being 
oxygen, sulfur, or nitrogen and further having 0-2 substitu 
ents selected from F, Cl, Br, I, or Rl5 Where valency alloWs; 

[0493] R4 is alkyl, alkenyl, alkynyl, cycloalkyl, heterocy 
cloalkyl, halogenated alkyl, halogenated alkenyl, haloge 
nated alkynyl, halogenated cycloalkyl, halogenated hetero 
cycloalkyl, iORS, iSRS, iS(O)2R8, iS(O)R8, 
ADSKDZRS, -N(R8)2, %(O)R8, -C(S)R8, %(0)0R8, 
%N, %(O)N(R8)2, -NR8C(O)R8, -S(O)2N<R8)2, 
iNR8S(O)2R8, iNOz, iN(R8)C(O)N(R8)2, substituted 
































































