
SUBSTITUTED PIPERAZINES AS CB1 ANTAGONISTS BACKGROUND
OF THE INVENTION The CB1 receptor is one of the most
abundant neuromodulatory receptors in the brain, and
is expressed at high levels in the hippocampus,
cortex, cerebellum, and basal ganglia (e.g., Wilson et
al., Science, 2002, vol. 296, 678- 682). Selective
CB1receptor antagonists, for example pyrazole
derivatives such as rimonabant (e.g., U.S. 6,432,984),
can be used to treat various conditions, such as
obesity and metabolic syndrome (e.g., Bensaid et al.,
Molecular Pharmacology, 2003 vol. 63, no. 4, pp.
908-914; Trillou et al., Am. J. Physiol. Regul.
Integr. Comp. Physiol. 2002 vol. 284, R345-R353;
Kirkham, Am. J. Physiol. Regul. Integr. Comp. Physiol.
2002 vol. 284, R343-R344), neuroinflammatory disorders
(e.g., Adam, et al., Expert Opin. Ther. Patents, 2002,
vol. 12, no. 10, 1475-1489; U.S. 6,642,258), cognitive
disorders and psychosis (e.g., Adam et al., Expert
Opin. Ther. Pat, 2002, vol. 12, pp. 1475- 1489),
addiction (e.g., smoking cessation; U.S. Patent Publ.
2003/0087933), gastrointestinal disorders (e.g., Lange
et al., J. Med. Chem. 2004, vol. 47, 627- 643) and
cardiovascular conditions (e.g., Porter et al.,
Pharmacology and Therapeutics, 2001 vol. 90, 45-60;
Sanofi-Aventis Publication, Bear Stearns Conference,
New York, September 14, 2004, pages 19-24). However,
there is still a need for improved cannabinoid agents,
particularly selective CB1 receptor antagonists, with
fewer side-effects and improved efficacy. It is
therefore an object of the present invention to
provide substituted piperazines useful in the
treatment of diseases or conditions mediated by CB1
receptors. WO 95/25443, U.S. 5,464,788, and U.S.
5,756,504 describe Narylpiperazine compounds useful
for treating preterm labor, stopping labor, and
dysmenorrhea. However, none of the N-aryl piperazines
exemplified therein have an aryl and/or heteroaryl
substituent at both the 1- and 2-positions of the
piperazine ring.WO 01/02372 and U.S. Published
Application No. 2003/0186960 describe cyclized amino
acid derivatives for treating or preventing neuronal
damage associated with neurological diseases. However,
none of the 3-aryl piperazine 2-ones exemplified
therein have an aryl and/or heteroaryl substituent at
both the 1- and 2-positions of the piperazine ring. WO
96/01656 describes radiolabeled substituted
piperazines useful in pharmacological screening
procedures, including labeled N-aryl piperazines.
However, none of the N-aryl piperazines exemplified
therein have an aryl and/or heteroaryl substituent at
both the 1- and 2-positions of the piperazine ring.
U.S. 5,780,480 describes N-aryl piperazines useful as
fibrinogen receptor antagonists for inhibiting the
binding of fibrinogen to blood platelets, and for
inhibiting the aggregation of blood platelets.
However, none of the N-aryl piperazines exemplified
therein have an aryl and/or heteroaryl substituent at
both the 1- and 2-positions of the piperazine ring. WO
03/008559 describes choline analogs useful for
treating conditions or disorders. However, the only
substituted piperazine derivative exemplified is N-
(2-hydroxyethyl)-N'-(2-pyridylmethyl)-piperazine. JP
3-200758, JP 4-26683, and JP 4-364175 describe N,N'-
diarylpiperazines (i.e., 1,4-diarylpiperazines)
prepared by reacting bis(2- hydroxyethyl)arylamines
with an amine such as aniline. However, no 1,2-
disubstituted piperazines are exemplified. WO 97/22597
describes various 1,2,4-trisubstituted piperazine
derivatives as tachykinin antagonists for treating
tachykinin-mediated diseases such as asthma,
bronchitis, rhinitis, cough, expectoration, etc.
However, none of the 1,2,4-trisubstituted piperazine
derivatives exemplified therein have an aryl and/or
heteroaryl substituent at both the 1- and 2-positions
of the piperazine ring. EP 0268222, WO 88/01 131 ,
U.S. 4,917,896, and U.S. 5,073,544 describe
compositions for enhancing the penetration of active
agents through the skin, comprising azacyclohexanes,
including N-acyl and N,N'-diacylpiperazines. However,
none of the N-acyl or N,N'-diacylpiperazines
exemplified therein have an aryl and/or heteroaryl
substituent at both the 1- and 2-positions of the
piperazine ring. U.S. 6,528,529 describes compounds,
including N,N'-disubstituted piperazines, which are
selective for muscarinic acetylcholine receptors and
areuseful for treating diseases such as Alzheimer's
disease. However, none of the N,N'-disubstituted
piperazines exemplified therein have an aryl and/or
heteroaryl substituent at both the 1- and 2-positions
of the piperazine ring. NL 6603256 describes various
biologically active piperazine derivatives. However,
none of the piperazine derivatives exemplified therein
have a substituted aryl and/or heteroaryl substituent
at both the 1- and 2-positions of the piperazine ring.
Wikstrdm et al., J. Med. Chem. 2002, 45, 3280-3285,
describe the synthesis of 1,2,3,4, 10,1
4b-hexahydro-6-methoxy-2- methyldibnzo[c,f]pyrazine[1
,2-a]azepin. However, none of the piperazine
intermediates described therein have a substituted
aryl and/or heteroaryl substituent at both the 1- and
2-positions of the piperazine ring. BRIEF SUMMARY OF
THE INVENTION In its many embodiments, the present
invention provides a novel class of substituted
piperazine compounds as selective CB1 receptor
antagonists for treating various conditions including,
but not limited to metabolic syndrome (e.g., obesity,
waist circumference, lipid profile, and insulin
sensitivity), neuroinflammatory disorders, cognitive
disorders, psychosis, addictive behavior,
gastrointestinal disorders, and cardiovascular
conditions. The selective CB1 receptor antagonists of
the present invention are piperazine derivatives
having the structure of Formula (I): (I) or a
pharmaceutically acceptable salt, solvate, or ester
thereof, wherein: Ar1 and Ar2 are independently aryl
or heteroaryl, wherein said aryl and heteroaryl are
substituted with one or more groups Y1; n and m are
independently 0 or 1; A is selected from the group
consisting of -C(O)-, -S(O) 2- , -C(=N-OR 2)-, and
-(C(R 2)2)q- wherein q is 1, 2, or 3;B is selected
from the group consisting of -N(R 2)-, -C(O)-, and
-(C(R3)2)r- wherein r is 1 or 2, with the proviso that
when B is -C(O)-, then A is -C(O)- or -(C(R2)2)q-; X
is selected from the group consisting of H, alkyl,
-S-alkyl, -S(O)2-alkyl, -S(O)2-cycloalkyl,
-S(O)2-aryl, -S(O)2-heteroaryl, cycloalkyl,
benzo-fused cycloalkyl, benzo-fused heterocycloalkyl,
benzo-fused heterocycloalkenyl, heterocycloalkyl,
-C(R2)=C(R2)-aryl, -C(R2)=C(R2)-heteroaryl, -OR2,
-O-alkylene-O-alkyl, -S-aryl, -N(R4)2,
-(C(R2)2)s-heteroaryl, -C(O)-O-alkyl, -C(O)-aryl,
-C(O)-heteroaryl, -N=O, -C(S-alkyl)=N-S(O) 2-aryl,
-C(N(R2)2)=N-S(O) 2-aryl, and -(C(R2)2)s-aryl wherein
s is 0, 1, or 2, wherein the heteroaryl portion of
said -(C(R2)2)s-heteroaryl, the aryl portion of said
-C(R2)=C(R2)-aryl, the heteroaryl portion of said
-C(R2)=C(R2)- heteroaryl, the aryl portion of said
-S-aryl, the aryl portion of said -S(O)2-aryl, the
heteroaryl portion of said -S(O)2-heteroaryl, the aryl
portion of said -C(O)-aryl, the heteroaryl portion of
said -C(O)-heteroaryl, the aryl portion of said
-(C(R2)2)s-aryl, the aryl portion of said
-C(S-alkyl)=N-S(O) 2-aryl, the aryl portion of said
-C(N(R2)2)=N-S(O)2-aryl, the benzo portion of said
benzo-fused cycloalkyl, the benzo portion of said
benzo-fused heterocycloalkyl, and the benzo portion of
said benzo-fused heterocycloalkenyl of X are
unsubstituted or substituted with one or more groups
Y1, and said cycloalkyl, the cycloalkyl portion of
said -S(O)2-cycloalkyl, said heterocycloalkyl, the
cycloalkyl portion of said benzo-fused cycloalkyl, the
heterocycloalkyl portion of said benzo-fused
heterocycloalkyl, and the heterocycloalkenyl portion
of said benzo-fused heterocycloalkenyl of X are
unsubstituted or substituted with one or more groups
Y2; each R1 is independently selected from the group
consisting of alkyl, haloalkyl, -alkylene-N(R 5)2,
-alkylene-OR2, alkylene-N3, -alkylene-CN, and
alkylene-O-S(O) 2-alkyl; or two R1 groups attached to
the same ring carbon atom form a carbonyl group; p is
0, 1, 2, 3, or 4; each R2 is independently H, alkyl,
or aryl, wherein said aryl of R2 is unsubstituted or
substituted with one or more groups Y1;each R3 is
selected from the group consisting of H, alkyl,
unsubstituted aryl, aryl substituted with one or more
Y1 groups, -OR2, -alkylene-O-alkyl, and -alkylene-OH;
each R4 is selected from the group consisting of H,
alkyl, aryl,-C(O)-O-alkyl, -C(O)-alkyl, -C(O)-aryl,
and -S(O) 2aryl, wherein said aryl, the aryl portion
of said -C(O)-aryl, and the aryl portion of 



said -S(O) 2aryl of R4 are unsubstituted or
substituted with one or more Y1 groups; each R5 is
selected from the group consisting of H, alkyl, aryl,
-S(O)2-alkyl, -S(O)2-cycloalkyl, -S(O)2-aryl,
-C(O)-N(R2)2, -C(O)-alkyl, and -alkylene-OH, wherein
said aryl and the aryl portion of said -S(O) 2-aryl of
R5 are unsubstituted or substituted with one or more Z
groups; each Y1 is independently selected from the
group consisting of alkyl, cycloalkyl,
heterocycloalkyl, heterocycloalkenyl, halo, haloalkyl,
benzyl, aryl, heteroaryl, -O-aryl, -S-aryl,
-S(O)2-alkyl, -S(O)2-cycloalkyl, -S(O)2-aryl,
-alkylene-CN, -CN, -C(O)-alkyl, -C(O)-aryl,
-C(O)-haloalkyl, -C(O)O-alkyl, -N(R2)C(O)-alkyl,
-N(R2)C(O)-N(R 2)2, -OH, -O-alkyl, -O-haloalkyl,
-O-alkylene-C(O)OH, -S-alkyl, -S-haloalkyl,
-alkylene-OH, -alkylene-C(O)-O-alkyl,
-O-alkylene-aryl, and -N(R5)2, wherein said aryl,
heteroaryl, the aryl portion of said -O-aryl, the aryl
portion of said -S-aryl, the aryl portion of said
-S(O) 2-aryl, the aryl portion of said benzyl, the
aryl portion of said -C(O)-aryl, and the aryl portion
of said -O-alkylene-aryl of Y1 are unsubstituted or
substituted with one or more groups Z; or two groups
Y1 form a -O-CH 2-O- group; each Y2 is independently
selected from the group consisting of alkyl,
haloalkyl, aryl, -alkylene-aryl, -CN, -C(O)-alkyl,
-S(O)2-cycloalkyl, -alkylene-N(R 2)2,
-C(O)-alkylene-N(R 4)2, -C(O)-O-alkyl, -C(O)-aryl, and
-C(O)-haloalkyl, wherein said aryl and the aryl
portion of said -C(O)-aryl of Y2 are unsubstituted or
substituted with one or more groups Z; or two groups
Y2 form a -O-CH2CH2-O- group; or two of said Y2
substituents attached to the same ring carbon atom of
a cycloalkyl, benzo-fused cycloalkyl, benzo-fused
heterocycloalkyl, benzo-fusedheterocycloalkenyl, or
heterocycloalkyl ring, together with the ring carbon
atom to which they are both attached, form a carbonyl
group; and each Z is independently selected from the
group consisting of alkyl, halo, haloalkyl, -OH,
-O-alkyl, and -CN. In another embodiment, the present
invention also provides for compositions comprising at
least one selective CB1 receptor antagonist compound
of Formula (I), above, or a pharmaceutically
acceptable salt, solvate, or ester thereof, and a
pharmaceutically acceptable carrier. In another
embodiment, the present invention also provides for
compositions comprising at least on selective CB1
receptor antagonist compound of Formula (I), or a
pharmaceutically acceptable salt, solvate, or ester
thereof, in combination with at least one cholesterol
lowering compound. In yet another embodiment, the
present invention also provides for a method of
treating, reducing, or ameliorating metabolic
syndrome, obesity, waist circumference, lipid profile,
insulin sensitivity, neuroinflammatory disorders,
cognitive disorders, psychosis, addictive behavior,
gastrointestinal disorders, and cardiovascular
conditions by administering an effective amount of at
least one compound of Formula (I), or a
pharmaceutically acceptable salt, solvate, or ester
thereof, to a patient in need thereof. In yet another
embodiment, the present invention also provides for a
method of treating vascular conditions,
hyperlipidaemia, atherosclerosis,
hypercholesterolemia, sitosterolemia, vascular
inflammation, metabolic syndrome, stroke, diabetes,
obesity and/or reducing the level of sterol(s) by
administering an effective amount of a composition
comprising a combination of at least one compound of
Formula (I), or a pharmaceutically acceptable salt,
solvate, or ester thereof, and at least one
cholesterol lowering compound. DETAILED DESCRIPTION OF
THE INVENTION The selective CB1 receptor antagonist
compounds of the present invention are selective CB1
receptor antagonists of mammalian CB1 receptors,
preferably human CB1 receptors, and variants thereof.
Mammalian CB1 receptors also include CB1 receptors
found in rodents, primates, and other mammalian
species. In one embodiment, the selective CB1 receptor
antagonist compounds of the present invention are
selective CB-i receptor antagonists that bind to a
CB1receptor with a binding affinity (Ki(CB1) ,
measured as described herein) of about 400 nM or less,
or about 200 nM or less, or about 100 nM or less, or
about 10 nM or less. These ranges are inclusive of all
values and subranges therebetween. In one embodiment,
the selective CB1 receptor antagonist compounds of the
present invention are selective CB1 receptor
antagonists that have a ratio of CB1 receptor affinity
to CB2 receptor affinity (Ki(CB1) (Ki(CB2) , measured
as described herein) of about 1:2 or better, or about
1:10 or better, or about 1:25 or better, or about 1:50
or better, or about 1:75 or better, or about 1:90 or
better. These ranges are inclusive of all values and
subranges therebetween. Thus, in one embodiment, a
selective CB1 receptor antagonist of the present
invention has an affinity for the CB1 receptor,
measured as described herein, of at least 400 nM or
less, and a ratio of CB1 to CB2 receptor affinity
(i.e., (Ki(CB1) (Ki(CB2) of at least 1:2 or better. In
another embodiment the CB1 receptor affinity is about
200 nM or less, and the (Ki(CB1) (Ki(CB2)is about 1:10
or better. In another embodiment the CB1 affinity is
about 100 nM or less, and the Kj(CBi):Ki(CB2) is about
1:25 or better. In another embodiment the CB1 affinity
is about 10 nM or less, and the (Ki(CB1) (Ki(CB2)is
about 1:75 or better. In another embodiment the CB1
affinity is about 10 nM or less, and the (Ki(CB1)
(Ki(CB2) is about 1:90 or better. These ranges are
inclusive of all values and subranges therebetween. In
one embodiment, the present invention provides for a
selective CB1 receptor antagonist compound of Formula
(I), or a pharmaceutically acceptable salt, solvate,
or ester thereof , wherein the various substituent
groups (i.e., X, Ar1, Ar2, etc.) are as defined
herein. In another embodiment of the compound of the
present invention, or a pharmaceutically acceptable
salt, solvate, or ester thereof, Ar1 and Ar2 are
independently (C6-C10)aryl or (C2-C10)heteroaryl,
wherein said (C6-C10)aryl and (C2-C10)heteroaryl are
substituted with one or more groups Y1; n and m are
independently 0 or 1; A is selected from the group
consisting of -C(O)-, -S(O) 2-, -C(=N-OR 2)-, and
-(C(R 2)2)q- wherein q is 1, 2, or 3; B is selected
from the group consisting of -N(R 2)-, -C(O)-, and
-(C(R 3)2)r- wherein r is 1 or 2,with the proviso that
when B is -C(O)-, then A is -C(O)- or -(C(R2)2)q-; X
is selected from the group consisting of H,
(C1-C6)alkyl, -S-(C 1-C6)alkyl, -S(O)2-(C1-C6)alkyl,
-S(O)2-(C3-C10)cycloalkyl, -S(O)2-(C6-C10)aryl,
-S(O)2-(C2-C1o)heteroaryl, (C3-C10)cycloalkyl,
benzo-fused (C3-C10)cycloalkyl, benzo-fused
(C2-C10)heterocycloalkyl, benzo-fused
(C2-C10)heterocycloalkenyl, (C2-C10)heterocycloalkyl,
-C(R2)=C(R 2)-(C 6-C10)aryl,
-C(R2)=C(R2)-(C2-C10)heteroaryl, -OR2,
-O-(C1-C6)alkylene-O-(C 1-C6)a!kyl, -S-(C6-C10)aryl,
-N(R4)2, -(C(R2)2)s-(C2-C10)heteroaryl, -C(O)-O-(C
1-C6)alkyl, -C(O)-(C 6-C10)aryl, -C(O)-(C
2-C10)heteroaryl, -N=O, -C(S-(C 1-C6)alkyl)=N-S(O)
2-(C6-C10)aryl, -C(N(R2)2)=N-S(O) 2-(C6-C10)aryl, and
-(C(R2)2)S-(C6-C10)aryl wherein s is 0, 1, or 2,
wherein the (C2-C10)heteroaryi portion of said
-(C(R2)2)S-(C2-C10)heteroaryl, the (C6-C10)aryl
portion of said -C(R2)=C(R2)-(C6-C10)aryl, the
(C2-C10)heteroaryl portion of said
-C(R2)=C(R2)-(C2-C10)heteroaryl, the (C6-C10 )aryl
portion of said -S-(C6-C10)aryl, the (C6-C10)aryl
portion of said -S(O) 2-(C6-C10)aryl, the
(C2-C10)heteroaryl portion of said
-S(O)2-(C2-C10)heteroaryl, the (C6-C10)aryl portion of
said -C(O)-(C 6-C10)aryl, the (C2-C10)heteroaryl
portion of said -C(O)-(C 2-C10)heteroaryl, the
(C6-C10)aryl portion of said -(C(R3)2)s-(C6-C10)aryl,
the (C6-C10)aryl portion of said -C(S-(C
1-C6)alkyl)=N-S(O) 2-(C6-C10)aryl, the (C6-C10)aryl
portion of said -C(N(R 2)2)=N-S(O) 2-(C6-C10)aryl, the
benzo portion of said benzo-fused (C3-C10)cycloalkyl,
the benzo portion of said benzo-fused
(C2-C10)heterocycloalkyl, and the benzo portion of
said benzo-fused (C2-C10)heterocycloalkenyl of X are
unsubstituted or substituted with one or more groups
Y1, and said (C3-C10)cycloalkyl, the
(C3-C10)cycloalkyl portion of said
-S(O)2-(C3-C10)cycioalkyl, said
(C2-C10)heterocycloalkyl, the (C3-C10)cycloalkyl
portion of said benzo-fused (C3-C10)cycloalkyl, the
(C2-C10)heterocycloalkyl portion of said benzo-fused
(C2-C10)heterocycloalkyl, and the
(C2-C10)heterocycloalkenyl portion of said benzo-fused
(C2-C10)heterocycloalkenyl of X are unsubstituted or
substituted with one or more groups Y2;each R1 is
independently selected from the group consisting of
(C1-C6)alkyl, -(C1-C6)alkylene-N(R 5)2,
-(C1-C6)alkylene-OR 2, (C1-C6)alkylene-N 3, and
(C1-C6)alkylene-O-S(O) 2-(C1-C6)alkyl; or 



two R1 groups attached to the same ring carbon atom
form a carbonyl group; p is 0, 1, 2, 3, or 4; each R2
is independently H, (C1-C6)alkyl, or (C6-C10)aryl,
wherein said (C6-Ci o)aryl of R2 is unsubstituted or
substituted with one or more groups Y1; each R3 is
selected from the group consisting of H, (C1-C6)alkyl,
unsubstituted (C6-C10)aryl, (C6-C10)aryl substituted
with one or more Y1 groups, -OR2,
-(C1-C6)alkylene-O-(C 1-C6)alkyl, and
-(C1-C6)alkylene-OH; each R4 is selected from the
group consisting of H, (C1-C6)alkyl, (C6-C10)aryl,
-C(O)-O-(C 1-C6)alkyl,-C(OMC 1-C6)alkyl, -C(O)-
(C6-C10)aryl, and -S(O)2-(C6-C10)aryl, wherein said
(C6-C10)aryl, the (C6-C10)aryl portion of said -C(O)-
(C6-C10)aryl, and the (C6-C10)aryl portion of said
-S(O) 2-(C6-C10)aryl of R4 are unsubstituted or
substituted with one or more Y1 groups; each R5 is
selected from the group consisting of H, (C1-C6)alkyI,
(C6-C10)aryl, -S(O)2-(C1-C6)alkyl,
-S(O)2-(C3-C10)cycloalkyl, -S(O)2-aryl, -C(O)-N(R 2)2,
-C(O)-(C 1-C6)alkyl, and -(C1-C6)alkylene-OH, wherein
said (C6-C10)aryl and the (C6-C10)aryl portion of said
-S(O) 2-(C6-C10)aryl of R5 are unsubstituted or
substituted with one or more Z groups; each Y1 is
independently selected from the group consisting of
(C1-C6)alkyl, (C3-C10)cycloalkyl,
(C2-C10)heterocycloalkyl, (C2-C10)heterocycloalkenyl,
halo, (C1-C6)haloalkyl, benzyl, (C6-C10)aryl,
(C2-C10)heteroaryl, -O-(C6-C10)aryl, -S-(C6-C10)aryl,
-S(O)2-(C1-C6)alkyl, -S(O)2-(C3-C10)cycloalkyl,
-S(O)2-(C6-C10)aryl, -(C1-C6)alkylene-CN, -CN,
-C(O)-(C 1-C6)alkyl, -C(O)-(C6-C10)aryl, -C(O)-(C
1-C6)alkyl, -C(O)-(C 1-C6)haloalkyl, -C(O)O-(C
1-C6)alkyl, -N(R2)C(O)-(C 1-C6)alkyl, -N(R2)C(O)-N(R
2)2, -OH, -O-(C1-C6)alkyl, -O-(C1-C6)haloalkyl,
-O-(C1-C6)alkylene-C(O)OH, -S-(C1-C6)alkyl,
-S-(C1-C6)haloalkyl, -(C1-C6)alkylene-OH,
-(C1-C6)alkylene-C(O)-O-(C 1-C6)alkyl,
-O-(C1-C6)alkylene-(C 6-C10)aryl, and N(R 5)2 ,wherein
said (C6-C10)aryl, said (C2-C10)heteroaryl, the
(C6-C10)aryl portion of said -O-(C6-C10)aryl, the
(C6-C10)aryl portion of said -S-(C6-C10)aryl, the
(C6-C10)aryl portion of said -S(O) 2-(C6-C10)aryl,
said benzyl, the (C6-C10)aryl portion of said -C(O)-(C
6-C10)aryl, and the (C6-C10)aryl portion of said
-O-(C1-C6)alkylene-(C 6-C10)aryl of Y1 are
unsubstituted or substituted with one or more groups
Z; or two groups Y1 form a -0-CH 2-O- group; each Y2
is independently selected from the group consisting of
(C1-C6)alkyl, (C1-C6)haloalkyl, (C6-C10)aryl,
-(C1-C6)alkylene-(C 6-C10)aryl, -CN, -C(O)-(C
1-C6)alkyl, -S(O)2-(C3-C10)cycloalkyl,
-(C1-C6)alkylene-N(R 2)2, -C(O)-(C
1-C6)alkylene-N(R4)2, -C(O)-O-(C 1-C6)alkyl, -C(O)-
(C6-C10)aryl, and -C(O)- (C1-C6)haloalkyl, wherein
said aryl and the (C6-C10)aryl portion of said -C(O)-
(C6-C10)aryl of Y2 are unsubstituted or substituted
with one or more groups Z; or two groups Y2 form a
-O-CH2CH2-O- group; or two of said Y2 substituents
attached to the same ring carbon atom of a
(C3-C10)cycloalkyl, benzo-fused (C3-C10)cycloalkyl,
benzo-fused (C2-C10)heterocycloalkyl, benzo-fused
(C2-C10)heterocycloalkenyl, or
(C2-C10)heterocycloalkyl ring, together with the ring
carbon atom to which they are both attached, form a
carbonyl group; and eand Z is independently selected
from the group consisting of (C1-C6)alkyl, halo,
(C1-C6)haloalkyl, -OH, -O-(C1-C6)alkyl, and -CN. In
another embodiment of the compounds of the present
invention, or pharmaceutically acceptable salts,
solvates, or esters thereof, Ar1 and Ar2 are
independently aryl substituted with one or more groups
Y1. In another embodiment of the compounds of the
present invention, or pharmaceutically acceptable
salts, solvates, or esters thereof, Ar1 and Ar2 are
independently aryl substituted with one or more groups
Y1, m is 1; and A is -C(O)-. In another embodiment of
the compounds of the present invention, or
pharmaceutically acceptable salts, solvates, or esters
thereof, Ar1 and Ar2 are independently aryl
substituted with one or more groups Y1, m is 1; n is
O; and A is -C(O)-.In another embodiment of the
compounds of the present invention, or
pharmaceutically acceptable salts, solvates, or esters
thereof, Ar1 and Ar2 are independently aryl
substituted with one or more groups Y1, m is 1; n is
1; B is - NH-; and A is -C(O)-. In another embodiment
of the compounds of the present invention, or
pharmaceutically acceptable salts, solvates, or esters
thereof, Ar1 and Ar2 are independently aryl
substituted with one or more groups Y1, m is 1; n is
1; B is -(C(R2)2)r wherein r is 1 or 2; and A is
-C(O)-. In another embodiment of the compounds of the
present invention, or pharmaceutically acceptable
salts, solvates, or esters thereof, Ar1 and Ar2 are
independently aryl substituted with one or more groups
Y1, m is 1; n is 1; B is -N(R2)- wherein r is 1 or 2;
and A is -C(O)-. In another embodiment of the
compounds of the present invention, or
pharmaceutically acceptable salts, solvates, or esters
thereof, m is 1; and A is -S(O)2- . In another
embodiment of the compounds of the present invention,
or pharmaceutically acceptable salts, solvates, or
esters thereof, m is 1; n is O; and A is -S(O)2- . In
another embodiment of the compounds of the present
invention, or pharmaceutically acceptable salts,
solvates, or esters thereof, m is 1; n is 1; B is
-N(R2)-; and A is -S(O)2- . In another embodiment of
the compounds of the present invention, or
pharmaceutically acceptable salts, solvates, or esters
thereof, m is 1; A is -C(=N-OR2)-; and n is O. In
another embodiment of the compounds of the present
invention, or pharmaceutically acceptable salts,
solvates, or esters thereof, m is 1; A is -(C(R2)2)q-
wherein q is 1, 2, or 3; and n is 0. In another
embodiment of the compounds of the present invention,
or pharmaceutically acceptable salts, solvates, or
esters thereof, X is aryl or heteroaryl, and said aryl
or heteroaryl of X is unsubstituted or substituted
with one or more Y1 groups; m is 1; A is -(C(R2)2)q-
wherein q is 1, 2, or 3; and n is 0. In another
embodiment of the compounds of the present invention,
or pharmaceutically acceptable salts, solvates, or
esters thereof, X is aryl orheteroaryl, and said aryl
or heteroaryl of X is unsubstituted or substituted
with one or more Y1 groups; m is 1; A is -(C(R2)2)q-
wherein q is 1 or 2; and n is 0. In another embodiment
of the compounds of the present invention, or
pharmaceutically acceptable salts, solvates, or esters
thereof, m is 0; B is -(C(R3)2)r wherein r is 1, 2, or
3; and A is -(C(R2)2)q- wherein q is 1, 2, or 3. In
another embodiment of the compounds of the present
invention, or pharmaceutically acceptable salts,
solvates, or esters thereof, m and n are both 1; B is
-(C(R3)2)r wherein r is 1, 2, or 3; and n is 1. In
another embodiment of the compounds of the present
invention, or pharmaceutically acceptable salts,
solvates, or esters thereof, m and n are both 0. In
another embodiment of the compounds of the present
invention, or pharmaceutically acceptable salts,
solvates, or esters thereof, X is -(C(R2)2)s-aryl
wherein s is 0, 1, or 2. In another embodiment of the
compounds of the present invention, or
pharmaceutically acceptable salts, solvates, or esters
thereof, X is heteroaryl. In another embodiment of the
compounds of the present invention, or
pharmaceutically acceptable salts, solvates, or esters
thereof, X is cycloalkyl. In another embodiment of the
compounds of the present invention, or
pharmaceutically acceptable salts, solvates, or esters
thereof, X is heterocycloalkyl. In another embodiment
of the compounds of the present invention, or
pharmaceutically acceptable salts, solvates, or esters
thereof, X is alkyl. In another embodiment of the
compounds of the present invention, or
pharmaceutically acceptable salts, solvates, or esters
thereof, X is -N(R4)2. In another embodiment of the
compounds of the present invention, or
pharmaceutically acceptable salts, solvates, or esters
thereof, m and n are both 1; B is -(C(R3)2)r wherein r
is 1, 2, or 3; and A is -C(O)-. In another embodiment
of the compounds of the present invention, or
pharmaceutically acceptable salts, solvates, or esters
thereof, m and n are both 1; A is -C(O)-; and B is
-NH-. In yet another embodiment the compounds of the
present invention, or pharmaceutically acceptable
salts, solvates, or esters thereof, have the following
Formula (IA):(IA) . 



In yet another embodiment the compounds of the present
invention, or pharmaceutically acceptable salts,
solvates, or esters thereof, have the following
Formula (IB): (IB) . In yet another embodiment the
compounds of the present invention, or
pharmaceutically acceptable salts, solvates, or esters
thereof, have the following Formula (IC): (IC) . In
yet another embodiment, the compounds of the present
invention, or pharmaceutically acceptable salts,
solvates, or esters thereof, have the Formula (IC)
above, wherein m is 1 and A is -C(O)-. In yet another
embodiment, the compounds of the present invention, or
pharmaceutically acceptable salts, solvates, or esters
thereof, have the Formula (IC) above, wherein m is 1,
n is 0, and A is -C(O)-. In yet another embodiment,
the compounds of the present invention, or
pharmaceutically acceptable salts, solvates, or esters
thereof, have the Formula (IC) above, wherein m is 1,
n is 1, A is -C(O)-, and B is -N(R 2)-. In yet another
embodiment, the compounds of the present invention, or
pharmaceutically acceptable salts, solvates, or esters
thereof, have the Formula (IC) above, wherein m is 1
and A is -S(O)2-.In yet another embodiment, the
compounds of the present invention, or
pharmaceutically acceptable salts, solvates, or esters
thereof, have the Formula (IC) above, wherein m is 1,
n is 0, and A is -S(O)2-. In yet another embodiment,
the compounds of the present invention, or
pharmaceutically acceptable salts, solvates, or esters
thereof, have the Formula (IC) above, wherein m is 1,
ni 1, B is -N(R 2)-, and A is -S(O)2- . In yet another
embodiment, the compounds of the present invention, or
pharmaceutically acceptable salts, solvates, or esters
thereof are selected from the group consisting
of:recognize that the compounds shown above have
stereogenic centers. Thus, the compounds shown above
include all possible stereoisomers. In yet another
embodiment, the compounds of the present invention, or
pharmaceutically acceptable salts, solvates, or esters
thereof are selected from the group consisting of:or a
pharmaceutically acceptable salt, solvate, or ester
thereof. One of ordinary skill will recognize that the
compounds shown above have stereogenic centers. Thus,
the compounds shown above include all possible
stereoisomers. Ar1 and Ar2 are independently aryl or
heteroaryl, wherein said aryl and heteroaryl are
substituted with one or more groups Y1. Non-limiting
examples of said aryl of Ar1 and/or Ar2 include, for
example, phenyl, naphthyl, pyridyl (e.g., 2-, 3-, and
4-pyridyl), quinolyl, etc. substituted with one or
more (e.g., 1, 2, 3, or 4) Y1 groups as defined
herein. A is selected from the group consisting of
-C(O)-, -S(O)2-, -C(=N-OR2)-, and -(C(R2)2)q- wherein
q is 1, 2, or 3. Non-limiting examples of A when A is
-(C(R2)2)q- include, for example, -CH2-, -CH2CH2- ,
-CH(CH3)-, -C(CH3)2-, -CH2CH2CH2-, -CH(CH3)CH2- ,
-CH2CH(CH3)-, -CH(CH3)-(CH2)2- , -(CH2)2-CH(CH3)-,
-CH(phenyl)-CH2- , -CH2-CH(phenyl)-, -CH(phenyl)-,
etc. Nonlimiting examples of A when A is -C(=N-OR2)-
include -C(=N-OH)-, -C(=N-OCH3)- , -C(=N-OCH2CH3)-,
-C(=N-OCH(CH3)2)-, -C(=N-OC(CH3)3)-, -C(=N-O-phenyl),
etc. B is selected from the group consisting of -N(R
2)-, -C(O)-, and -(C(R3)2)rwherein r is 1 or 2.
Non-limiting examples of B when B is -(C(R3)2)r-
include, for example, -CH2- , -CH2CH2- , -CH(CH3)-,
-C(CH3)2- , -CH(CH(CH3)2)-,-CH(CH2CH(CH3)2)-,
-CH2CH2CH2- , -CH(CH3)CH2-, -CH2CH(CH3)-, -CH(CH3)-
(CH2)Jr , -(CH2 2-CH(CH3)-, -CH(phenyl)-CH2-,
-CH2-CH(phenyl)-, -CH(phenyl)-, -CH(OH)-,
-C(CH3)(OH)-, -CH(OH)CH2- , -CH2CH(OH)-, -CH(OH)CH
2CH(CH3)-, -CH(CH(OH)(CH 3))-, -CH(CH3)CH2CH(OH)-,
-CH(CH2OH)-, -CH(OCH3)-, -CH(OCH3)CH2-, -CH2CH(OCH3)-,
-CH(OCH3)CH2CH(CH3)-, -CH(CH3)CH2CH(OCH3)-,
-CH(CH2OCH3)-, -CH(OCH3)-, -CH(OCH2CH3)CH2- ,
-CH2CH(OCH2CH3)-, -CH(OCH 2CH3)CH 2CH(CH 3)-, -CH(CH
3)CH 2CH(OCH 2CH3)-, -CH(CH2OCH2CH3)-, etc.
Non-limiting examples of B when B is -N(R 2)- include
-NH-, -N(alkyl)-, -N(aryl)-, wherein the terms "alkyl"
and "aryl" are as defined above. X is selected from
the group consisting of H, alkyl, -S-alkyl,
-S(O)2-alkyl, -S(O)2-cycloalkyl, -S(O)2-aryl,
-S(O)2-heteroaryl, cycloalkyl, benzo-fused cycloalkyl,
benzo-fused heterocycloalkyl, benzo-fused
heterocycloalkenyl, heterocycloalkyl,
-C(R2)=C(R2)-aryl, -C(R2)=C(R2)-heteroaryl, -OR2,
-O-alkylene-O-alkyl, -S-aryl, -N(R4)2,
-(C(R2)2)s-heteroaryl, -C(O)-O-alkyl, -C(O)-aryl,
-C(O)-heteroaryl, -N=O, -C(S-alkyl)=N-S(O) 2-aryl,
-C(N(R2)2)=N-S(O)2-aryl, and -(C(R2)2)s-aryl wherein s
is 0, 1, or 2. Non-limiting examples of X when X is
alkyl include methyl, ethyl, n-propyl, iso-propyl,
n-butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl,
iso-pentyl, neo-pentyl, n-hexyl, iso-hexyl, etc.
Non-limiting examples of X when X is-S-alkyl include
-S-methyl, -S-ethyl, -S-(n-propyl), -S-(iso-propyl),
-S-(n-butyl), -S-(iso-butyl), -S-(sec-butyl),
-S-(tertbutyl), -S-(n-pentyl), -S-(iso-pentyl),
-S-(neo-pentyl), -S-(n-hexyl), -S-(iso-hexyl), etc.
Non-limiting examples of X when X is -S(O)2-alkyl
include -S(O)2-methyl, - S(O)2-ethyl,
-S(O)2-(n-propyl), -S(O) 2-(iso-propyl), -S(O)
2-(n-butyl), -S(O) 2-(isobutyl), -S(O) 2-(sec-butyl),
-S(O) 2-(tert-butyl), -S(O) 2-(n-pentyl), -S(O)
2-(isopentyl), -S(O) 2-(neo-pentyl), -S(O)
2-(n-hexyl), -S(O) 2-(iso-hexyl), etc. Nonlimiting
examples of X when X is -S(O)2-cycloalkyl include
-S(O)2-cyclopropyl, -S(O)2-cyclobutyl,
-S(O)2-cyclopentyl, -S(O)2-cyclohexyl,
-S(O)2-cycloheptyl, -S(O)2-adamantyl,
-S(O)2-(bicyclo[2.1 .1]hexanyl) ,
-S(O)2-(bicyclo[2.2.1]heptenyl) , -S(O)2-(bicyclo[3.
1.1]heptenyl) , -S(O)2-(bicyclo[2.2.2]octenyl) ,
-S(O)2-(bicyclo[3.2.1]octenyl), etc. Non-limiting
examples of X when X is -S(O)2- aryl includes
-S(O)2-phenyl, -S(O)2-naphthyl, etc. Non-limiting
examples of X when X is -S(O)2-heteroaryl include
-S(O)2-pyridyl, -S(O)2-azaindolyl,
-S(O)2-benzimidazolyl, -S(O)2-benzofuranyl,
-S(O)2-furanyl, -S(O)2-indolyl, etc.Non-limiting
examples of X when X is cycloalkyl include
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, adamantyl, bicyclo[2.1 .1]hexanyl,
bicyclo[2.2.1]heptenyl, bicyclo[3.1 .1]heptenyl,
bicyclo[2.2.2]octenyl, bicyclo[3.2.1]octenyl, etc.
Non-limiting examples of X when X is benzo-fused
cycloalkyl include 1,2,3,4-tetrahydronaphthyl,
indanyl, bicyclo[4.2.0]octa-1,3,5- trienyl, etc.
Non-limiting examples of X when X is benzo-fused
heterocycloalkyl includes 3,4-dihydro-2/-/-benzo[1
,4]oxazinyl, chromanyl, 2,3-dihydro-1H-indolyl, 2
3-dihydro-1 H-isoindolyl, 2,3-dihydro-benzofuranyl,
1,3-dihydro-isobenzofuranyl,
2,3-dihydro-benzo[b]thiophenyl,
1,3-dihydro-benzo[c]thiophenyl, etc. Non-limiting
examples of X when X is benzo-fused heterocycloalkenyl
include 2Hbenzo[ 1 ,4]oxazinyl, 4H-chromenyl,
4H-chromenyl, 3H-indolyl, 1/7-isoindolyl, 4Hbenzo[ 1
,4]oxazinyl, etc. Non-limiting examples of X when X is
heterocycloalkyl include morpholinyl, piperazinyl,
piperidinyl, pyrrolidinyl, tetrahydrofuranyl,
tetrahydrothiophenyl, tetrahydropyranyl, azetidinyl,
etc. When X is -C(R2)=C(R2)-aryl, non-limiting
examples of X include -CH=CH-aryl, -C(CH3)=CH-aryl,
-CH=C(CH3)-aryl, -C(CH3)=C(CH3)-aryl,
-C(phenyl)=CH-aryl, -C(phenyl)=C(CH3)-aryl, where
"aryl" includes, for example, the aryl groups listed
above. When X is -C(R2)=C(R2)-heteroaryl, non-limiting
examples of X include -CH=CH-heteroaryl,
-C(CH3)=CH-heteroaryl, -CH=C(CH3)- heteroaryl,
-C(CHs)=C(CH3)- heteroaryl, -C(phenyl)=CH-heteroaryl,
-C(phenyl)=C(CH 3)- heteroaryl, where "heteroaryl"
includes, for example, the heteroaryl groups listed
above. When X is -OR 2, R2 is defined as described
herein. Thus, X includes -OH, -O-alkyl (where the term
"alkyl" is defined as described above), and -O-aryl
(where the term "aryl" is defined as described above).
When X is -O-alkylene-O-alkyl, non-limiting examples
of X include -O-CH2-O-CH3, -O-CH(CH3)-O-CH3,
-O-CH2CH2-O-CH3, -O-CH2CH2-O-CH2CH3, -O-CH(OCH3)CH
2CH(CHS) 2, -O-CH(CH3)CH2CH2-O-CH3,
-O-CH2CH2-O-CH2CH3, etc. Non-limiting examples of X
when X is -S-aryl includes -S-phenyl, -S-naphthyl,
etc. Non-limiting examples of X when X is -N(R4)2
include -NH 2, -NH(alkyl), -N(alkyl)2, -NH(aryl),
-N(alkyl)(aryl), -N(aryl)2, -NH-C(O)-O-alkyl,
-N(alkyl)-C(O)-O-alkyl, -N(aryl)-C(O)-O-alkyl,
-NH-C(O)alkyl, -N(alkyl)-C(O)alkyl, and
-N(aryl)-C(O)alkyl where the terms "alkyl" and "aryl"
are defined as described above. Non-limiting examples
of X when X is -(C(R2)2)s-heteroaryl, include
heteroaryl, -C(R2)2-heteroaryl, -(C(R2)2)2-heteroaryl,
where R2 and theterm "heteroaryl" are as defined
herein, and "-(C(R2)2)S-" includes -CH2-, -CH2CH2-,
-CH(CH3)-, -C(CH3)2- , -CH(CH(CH 3)2)-,
-CH(CH2CH(CHs)2)-, -CH2CH2CH2-, -CH(CH3)CH2- ,
-CH2CH(CH3)-, -CH(CH3)-(CH2)2-, -(CH2)2-CH(CH3)-,
-CH(phenyl)-CH 2- , -CH2-CH(phenyl)-, -CH(phenyl)-,
etc. Nonlimiting examples of X when X is -C(O)-O-alkyl
include -C(O)-O-(methyl), -C(O)-O-(ethyl),
-C(O)-O-(n-propyl), -C(O)-O-(iso-propyl),
-C(O)-O-(n-butyl), -C(O)-O-(iso-butyl),
-C(O)-O-(sec-butyl), -C(O)-O-(tert-butyl),
-C(O)-O-(n-pentyl), -C(O)-O-(iso-pentyl),
-C(O)-O-(neo-pentyl), etc. Non-limiting examples of X
when X is -C(O)-aryl include -C(O)-phenyl,
-C(O)-naphthyl, etc. Non-limiting examples of X when X
is -C(O)-heteroaryl include -C(O)-pyridyl,
-C(O)-azaindolyl, -C(O)-benzimidazolyl,
-C(O)-benzothiophenyl, -C(O)-furanyl, -C(O)-furazanyl,
-C(O)-indolyl, -C(O)-isoquinolyl, etc. When X is
-C(S-alkyl)=N-S(O) 2-aryl, the 



"alkyl" and "aryl" portions thereof can independently
include any of the alkyl and aryl groups described
herein. Likewise, when X is -C(N(R2)2)=N-S(O) 2-aryl
said R2 groups and the "aryl" portion are as defined
herein. Non-limiting examples of X when X is
-(C(R2)2)s-aryl, include aryl, -C(R2)2-aryl,
-(C(R2)2)2-aryl, where R2 and the term "aryl" are as
defined herein, and "-(C(R2)2)S-" is as defined above.
Said heteroaryl, the heteroaryl portion of said
-(C(R2)2)s-heteroaryl, the aryl portion of said
-C(R2)=C(R2)-aryl, the heteroaryl portion of said
-C(R2)=C(R2)- heteroaryl, the aryl portion of said
-S-aryl, the aryl portion of said -S(O)2-aryl, the
heteroaryl portion of said -S(O)2-heteroaryl, the aryl
portion of said -C(O)-aryl, the heteroaryl portion of
said -C(O)-heteroaryl, the aryl portion of said
-(C(R2)2)s-aryl, the benzo portion of said benzo-fused
cycloalkyl, the benzo portion of said benzo-fused
heterocycloalkyl, and the benzo portion of said
benzo-fused heterocycloalkenyl of X are unsubstituted
or substituted with one or more groups Y1, where Y1 is
defined as described herein, and said cycloalkyl, the
cycloalkyl portion of said -S(O)2-cycloalkyl, said
heterocycloalkyl, the cycloalkyl portion of said
benzo-fused cycloalkyl, the heterocycloalkyl portion
of said benzo-fused heterocycloalkyl, and the
heterocycloalkenyl portion of said benzo-fused
heterocycloalkenyl of X are unsubstituted or
substituted with one or more groups Y2 where Y2 is
defined as described herein. Each R1 is independently
selected from the group consisting of alkyl,
haloalkyl, -alkylene-N(R 5)2, -alkylene-OR 2,
alkylene-N 3, and alkylene-O-S(O) 2-alkyl.
Non-limiting examples of R1 when R1 is alkyl
includemethyl, ethyl, n-propyl, iso-propyl, n-butyl,
iso-butyl, sec-butyl, tert-butyl, n-pentyl,
iso-pentyl, neo-pentyl, n-hexyl, iso-hexyl, etc.
Non-limiting examples of R1 when R1 is haloalkyl
include -CF 3, -CHF2, -CH2F, -CH2CF3, -CF2CF3, -CH2Br,
-CH2CI, -CCI3, etc. When R1 is alkylene-N3 or
alkylene-O-S(O) 2-alkyl, the alkylene portion thereof
can include any of the alkylene groups described
herein (e.g., -CH2-, -CH2CH2- , -CH(CH3)-,
-CH2CH2CH2-, -CH(CH3)CH2CH2-, etc. Similarly, the
"alkyl" portion of alkylene-O-S(O) 2-alkyl can include
any alkyl group described herein (e.g., methyl, ethyl,
propyl, butyl, pentyl, etc.) Non-limiting examples of
R1 when R1 is -alkylene-N(R 5)2 include -CH2-N(R5 2,
-CH(CH3)-N(R5)2, -CH2CH2-N(R5)2, -CH2CH2CH2-N(R5)2,
-CH(CH3)CH2CH2-N(R5)2, etc., wherein each R5 is
independently defined as described herein. For
example, the "-N(R5)2" portion of -alkylene-N(R 5)2 of
R1 can be -NH 2, -N(CH3)2, -NH(CH3) , -NH(phenyl),
-N(phenyl)2, -NH-S(O) 2-CH3, -NH-S(O)2-cyclopropyl,
-NH-C(O)-NH 2, -NH-C(O)-N(CH 3)2, -NH-C(O)-CH 3,
-NH-CH2CH2-OH, etc. Non-limiting examples of R1 when
R1 is -alkylene-OR 2 include -CH2-OR2, -CH(CH3)-OR2,
-CH2CH2-OR2, -CH(OR2)CH2CH(CH3)2, -CH(CH3)CH2CH2-OR2,
wherein R2 is defined as described herein. For
example, the "-OR2" portion of said -alkylene-OR 2 of
R1 can be -OH, -OCH3, -OCH2CH3, -OCH(CH3)2, -O-phenyl.
Alternatively, two R1 groups attached to the same ring
carbon atom can form a carbonyl group, for example as
shown below: Each R2 is independently H, alkyl, or
aryl. Non-limiting examples of R2 when R2 is alkyl
include methyl, ethyl, n-propyl, iso-propyl, n-butyl,
iso-butyl, secbutyl, tert-butyl, n-pentyl, iso-pentyl,
neo-pentyl, n-hexyl, iso-hexyl, etc. Nonlimiting
examples of R2 when R2 is aryl include phenyl,
naphthyl, etc., whereinsaid aryl may be unsubstituted
or substituted with one or more Y1 groups as defined
herein. Each R3 is selected from the group consisting
of H, alkyl, unsubstituted aryl, aryl substituted with
one or more Y1 groups, -OR2, -alkylene-O-alkyl, and
-alkylene-OH. Non-limiting examples of R3 when R3 is
alkyl include methyl, ethyl, n-propyl, iso-propyl,
n-butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl,
iso-pentyl, neo-pentyl, n-hexyl, iso-hexyl, etc.
Non-limiting examples of R3 when R3 is aryl include
phenyl, naphthyl, etc., wherein said aryl may be
unsubstituted or substituted with one or more Y1
groups as defined herein. Non-limiting examples of R3
when R3 is -OR 2 include -OH, -OCH3, -OCH2CH3,
-OCH(CH3)2, -O-phenyl, etc. Non-limiting examples of
R3 when R3 is -alkylene-O-alkyl include -O-CH2-O-CH3,
-O-CH2CH2-O-C(CH3)3, -O-CH(CH3)-O-CH3,
-O-CH2CH2-O-CH3, -O-CH2CH2-O-CH2CH3,
-O-CH(OCH3)CH2CH(CH3)2, -O-CH(CH3)CH2CH2-O-CH3,
-O-CH2CH2-O-CH2CH3, etc. Non-limiting examples of R3
when R3 is -alkylene-OH include -CH 2-OH, -CH2CH2-OH,
-CH2CH2CH2-OH, -CH(OH)CH3, -CH2CH(OH)CH3, etc. Each R4
is selected from the group consisting of H, alkyl,
aryl,- C(O)-O-alkyl, -C(O)-alkyl, -C(O)-aryl, and
-S(O) 2aryl. Non-limiting examples of R4 when R4 is
alkyl include methyl, ethyl, n-propyl, iso-propyl,
n-butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl,
iso-pentyl, neo-pentyl, n-hexyl, iso-hexyl, etc.
Nonlimiting examples of R4 when R4 is aryl include
phenyl, naphthyl, etc., wherein said aryl may be
unsubstituted or substituted with one or more Y1
groups as defined herein. Non-limiting examples of R4
when R4 is -C(O)-O-alkyl include -C(O)-O-CH3,
-C(O)-O-CH2CH3, -C(O)-O-CH2CH2CH3, -C(O)-O-CH(CH3)2,
-C(O)-O-CH2CH2CH2CH3, -C(O)-O-CH2CH(CH3)2,
-C(O)-O-CH(CH 3)CH2CH3, -C(O)-O-C(CH 3)3, -C(O)-O-CH
2CH2CH2CH2CH3 -C(O)-O-CH 2CH(CH 3)CH 2CH3,
-C(O)-O-CH2CH2CH(CH3)2, -C(O)-O-CH 2CH2CH2CH2CH2CH3,
-C(O)-O-CH(CH 3)CH 2CH2CH2CH3-C(O)-O-CH 2CH(CH 3)CH
2CH2CH3, -C(O)-O-CH 2CH2CH(CH 3)CH 2CH3,
-C(O)-O-CH2CH2CH2CH(CH3)2, etc. Nonlimiting examples
of R4 when R4 is -C(O)-alkyl include -C(O)-CH3,
-C(O)-CH2CH3, -C(O)-CH2CH2CH3, -C(O)-CH(CH3)2,
-C(O)-CH2CH2CH2CH3, -C(O)-CH2CH(CHs)2,
-C(O)-CH(CH3)CH2CH3, -C(O)-C(CH3)3, -C(O)-CH
2CH2CH2CH2CH3, -C(O)-CH 2CH(CH 3)CH 2CH3,
-C(O)-CH2CH2CH(CH3)2,
-C(O)-CH2CH2CH2CH2CH2CH3,-C(O)-CH(CH 3)CH 2CH2CH2CH3,
-C(O)-CH 2CH(CH 3)CH 2CH2CH3, -C(O)-CH 2CH2CH(CH 3)CH
2CH3, -C(O)-CH 2CH2CH2CH(CH 3)2, etc. Non-limiting
examples of R4 when R4 is -C(O)-aryl include
-C(O)-phenyl, -C(O)-naphthyl, etc., optionally
substituted with one or more Y1 groups. Non-limiting
examples of R4 when R4 is -S(O) 2aryl include -S(O)
2-phenyl, -S(O) 2-naphthyl, etc., optionally
substituted with one or more Y1 groups. Each R5 is
selected from the group consisting of H, alkyl, aryl,
-S(O)2-alkyl, -S(O)2-cycloalkyl, -S(O)2-aryl,
-C(O)-N(R2)2, -C(O)-alkyl, and -alkylene-OH.
Nonlimiting examples of R5 when R5 is alkyl include
methyl, ethyl, n-propyl, isopropyl, n-butyl,
iso-butyl, sec-butyl, tert-butyl, n-pentyl,
iso-pentyl, neo-pentyl, nhexyl, iso-hexyl, etc.
Non-limiting examples of R5 when R5 is aryl include
phenyl, naphthyl, etc., wherein said aryl may be
unsubstituted or substituted with one or more Z groups
as defined herein. Non-limiting examples of R5 when R5
is -S(O)2-alkyl include -S(O)2-CH3, -S(O)2-CH2CH3,
-S(O)2-CH2CH2CH3, -S(O)2-CH(CH3)2,
-S(O)2-CH2CH2CH2CH3, -S(O)2-CH2CH(CH3)2,
-S(O)2-CH(CH3)CH2CH3, -S(O)2-C(CH3)3,
-S(O)2-CH2CH2CH2CH2CH3, -S(O)2-CH2CH(CH3)CH2CH3,
-S(O)2-CH2CH2CH(CH3)2, -S(O) 2-CH 2CH2CH2CH2CH2CH3,
-S(O) 2-CH(CH 3)CH 2CH2CH2CH3, -S(O) 2-CH 2CH(CH 3)CH
2CH2CH3 -S(O) 2-CH 2CH2CH(CH 3)CH 2CH3,
-S(O)2-CH2CH2CH2CH(CH3)2, etc. Non-limiting examples
of R5 when R5 is -S(O)2-cycloalkyl include
-S(O)2-cyclopropyl, -S(O)2-cyclobutyl,
-S(O)2-cyclopentyl, -S(O)2-cyclohexyl,
-S(O)2-adamantyl, -S(O)2-norbornyl, -S(O)2-decalyl,
etc. Non-limiting examples of R5 when R5 is -C(O)-N(R2
2 include -C(O)-NH 2, -C(O)-NH(alkyl),
-C(O)-N(alkyl)2, -C(O)-NH(aryl), -C(O)-N(alkyl)(aryl),
-C(O)-N(aryl)2, wherein the terms "aryl" and "alkyl"
are as defined above, and said "aryl" may be
unsubstituted or substituted with one or more Y1
groups as defined herein. Non-limiting examples of R5
when R5 is -C(O)-alkyl include -C(O)-CH3,
-C(O)-CH2CH3, -C(O)-CH2CH2CH3, -C(O)-CH(CH3)2,
-C(O)-CH2CH2CH2CH3, -C(O)-CH2CH(CH3)2,
-C(O)-CH(CH3)CH2CH3, -C(O)-C(CH3)3,
-C(O)-CH2CH2CH2CH2CH3, -C(O)-CH2CH(CH3)CH2CH3,
-C(O)-CH2CH2CH(CH3)2, -C(O)-CH 2CH2CH2CH2CH2CH3,
-C(O)-CH(CH 3)CH 2CH2CH2CH3, -C(O)-CH 2CH(CH 3)CH
2CH2CH3, -C(O)-CH 2CH2CH(CH 3)CH 2CH3,
-C(O)-CH2CH2CH2CH(CH3)2, etc. Non-limiting examples of
R5 when R5 is-alkylene-OH include -CH 2-OH,
-CH2CH2-OH, -CH2CH2CH2-OH, -CH(OH)CH 3, -CH2CH(OH)CH
3, etc. Non-limiting examples of R5 when R5 is -S(O)
2aryl include -S(O) 2-phenyl, -S(O) 2-naphthyl, etc.,
optionally substituted with one or more Y1 groups.
Each Y1 is independently selected from the group
consisting of alkyl, cycloalkyl, heterocycloalkyl,
heterocycloalkenyl, halo, haloalkyl, benzyl, aryl,
heteroaryl, -O-aryl, -S-aryl, -S(O)2-alkyl,
-S(O)2-cycloalkyl, -S(O)2-aryl, -alkylene-CN, -CN,
-C(O)-alkyl, -C(O)-aryl, -C(O)-haloalkyl,
-C(O)O-alkyl, -N(R2)C(O)-alkyl, -N(R2)C(O)-N(R2)2 >
-OH, -O-alkyl, -O-haloalkyl, -O-alkylene-C(O)OH,
-S-alkyl, -S-haloalkyl, -alkylene-OH,
-alkylene-C(O)-O-alkyl, -O-alkylene-aryl, and -N(R5 2.
Non-limiting examples of Y1 when Y1 is alkyl include
methyl, ethyl, n-propyl, iso-propyl, n-butyl,
iso-butyl, sec-butyl, tert-butyl, n-pentyl,
iso-pentyl, neo-pentyl, n-hexyl, iso-hexyl, etc.
Non-limiting examples of Y1 when Y1 is cycloalkyl
include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, 



adamantyl, norbornyl, etc. Non-limiting examples of Y1
when Y1 is heterocycloalkyl include morpholinyl,
piperazinyl, piperidinyl, pyrrolidinyl,
tetrahydrofuranyl, tetrahydrothiophenyl,
tetrahydropyranyl, azetidinyl, etc. Nonlimiting
examples of Y1 when Y1 is heterocycloalkenyl include
2.Hbenzo[ 1 ,4]oxazinyl, 4H-chromenyl, 4H-chromenyl,
3H-indolyl, 1H-isoindolyl, AHbenzo[ 1 ,4]oxazinyl,
etc. Non-limiting examples of Y1 when Y1 is halo
include chloro, bromo, and iodo. Non-limiting examples
of Y1 when Y1 is haloalkyl include -CF 3, -CHF2,
-CH2F, -CH2CF3, -CF2CF3, -CH2Br, -CH2CI, -CCI3, etc.
Non-limiting examples of Y1 when Y1 is aryl include
phenyl, naphthyl, etc. Nonlimiting examples of Y1 when
Y1 is heteroaryl include azaindolyl, benzimidazolyl,
benzofuranyl, furanyl, 2-pyridinyl, 3-pyridinyl,
4-pyridinyl, furazanyl, indolyl, quinolyl,
isoquinolyl, phthalazinyl, pyrazinyl, pyridazinyl,
pyrimidyl, pyrrolyl, quinoxalinyl, thiophenyl,
isoxazolyl, triazolyl, thiazolyl, indazolyl,
thiadiazolyl, imidazolyl, benzo[b]thiophenyl,
tetrazolyl, pyrazolyl, etc. Non-limiting examples of
Y1 when Y1 is -O-aryl include -O-phenyl, -O-naphthyl,
etc.. Non-limiting examples of Y1 when Y1 is-S-aryl
include -S-phenyl, -S-naphthyl, etc. Nonlimiting
examples of Y1 when Y1 is -S(O)2-alkyl include
-S(O)2-CH3, -S(O)2-CH2CH3, -S(O)2-CH2CH2CH3,
-S(O)2-CH(CH3)2, -S(O)2-CH2CH2CH2CH3,
-S(O)2-CH2CH(CH3)2, -S(O)2-CH(CH3)CH2CH3,
-S(O)2-C(CH3)3, -S(O) 2-CH 2CH2C H2CH2C H3, -S(O) 2-CH
2CH(CH 3)CH 2CH3,-S(O)2-CH2CH2CH(CH3)2, -S(O) 2-CH
2CH2CH2CH2CH2CH3, -S(O) 2-CH(CH 3)CH 2CH2CH2C H3-S(O)
2-CH 2CH(CH 3)CH 2CH2CH3, -S(O) 2-CH 2CH2CH(CH 3)CH 2C
H3, -S(O)2-CH2CH2CH2CH(CH3)2, etc. Non-limiting
examples of Y1 when Y1 is -S(O)2-cycloalkyl include
-S(O)2-cyclopropyl, -S(O)2-cyclobutyl,
-S(O)2-cyclopentyl, -S(O)2-cyclohexyl,
-S(O)2-adamantyl, -S(O)2-norbornyl, etc. Non-limiting
examples of Y1 when Y1 is -S(O)2-aryl include
-S(O)2-phenyl, -S(O)2-naphthyl, etc. Non-limiting
examples of Y1 when Y1 is -alkylene-CN include
-O-CH2-CN, -O-CH2CH2-CN, -CH2CH2CH2CN, -O-CH(CH3)-CN,
-O-CH(CN)CH2CH(CH3)2, -O-CH(CH3)CH2CH2-CN, etc.
Nonlimiting examples of Y1 when Y1 is -C(O)-alkyl
include -C(O)-CH3, -C(O)-CH2CH3, -C(O)-CH2CH2CH3,
-C(O)-CH(CH3)2, -C(O)-CH2CH2CH2CH3, -C(O)-CH2CH(CH3)2
-C(O)-CH(CH3)CH2CH3, -C(O)-C(CH3)3, -C(O)-CH
2CH2CH2CH2CH3, -C(O)-CH 2CH(CH 3)CH 2CH3,
-C(O)-CH2CH2CH(CH3)2, -C(O)-CH2CH2CH2CH2CH2CH3,
-C(O)-CH(CH 3)CH 2CH2CH2CH3, -C(O)-CH 2CH(CH 3)CH
2CH2CH3 1 -C(O)-CH 2CH2CH(CH 3)CH 2CH3 1
-C(O)-CH2CH2CH2CH(CH3)2, etc. Non-limiting examples of
Y1 when Y1 is -alkylene-OH include -CH
2-OH1-CH2CH2-OH, -CH2CH2CH2-OH1-CH(OH)CH3,
-CH2CH(OH)CH3, etc. Non-limiting examples of Y1 when
Y1 is -C(O)-aryl include -C(O)-phenyl, -C(O)-naphthyl,
etc.. Nonlimiting examples of Y1 when Y1 is
-C(O)-haloalkyl include -C(O)-CF 3, -C(O)-CHF2,
-C(O)-CH 2F, -C(O)-CH 2CF3, -C(O)-CF 2CF3, -C(O)-CH
2Br, -C(O)-CH2CI, -C(O)-CCI 3, etc. Non-limiting
examples of Y1 when Y1 is -C(O)O-alkyl include
-C(O)-O-CH3, -C(O)-O-CH2CH3, -C(O)-O-CH2CH2CH3,
-C(O)-O-CH(CH3)2, -C(O)-O-CH2CH2CH2CH3,
-C(O)-O-CH2CH(CH3)2, -C(O)-O-CH(CH3)CH2CH3,
-C(O)-O-C(CH3)3, -C(O)-O-CH2CH2CH2CH2CH3,
-C(O)-O-CH2CH(CH3)CH2CH3, -C(O)-O-CH2CH2CH(CH3)2,
-C(O)-O-CH 2CH2CH2CH2CH2CH3, -C(O)-O-CH(CH 3)CH
2CH2CH2CH3 1 -C(O)-O-CH 2CH(CH 3)CH 2CH2CH3,
-C(O)-O-CH 2CH2CH(CH 3)CH 2CH3,
-C(O)-O-CH2CH2CH2CH(CH3)2, etc. Non-limiting examples
of Y1 when Y1 is -N(R2)C(O)-alkyl include
-NH-C(O)-alkyl, -N(alkyl)-C(O)-alkyl, and
-N(aryl)-C(O)-alkyl wherein the terms "alkyl" and
"aryl" are as defined above. Non-limiting examples of
Y1 when Y1 is -N(R2)C(O)-N(R2)2 include -NHC(O)-NH2,
-NHC(O)-N(alkyl)2, -NHC(O)-N(aryl)2, -NHC(O)-NH-alkyl,
-NHC(O)-NH-aryl, -N(alkyl)C(O)-NH-alkyl,
-N(alkyl)C(O)-NH-aryl,
-N(aryl)C(O)-NH-aryl,-N(aryl)C(O)-NH-aryl, etc.
Non-limiting examples of Y1 when Y1 is -O-alkyl
include -O-CH3, -O-CH2CH3, -O-CH2CH2CH3, -O-CH(CH3)2,
-O-CH2CH2CH2CH3, -O-CH2CH(CHs)2, -O-CH(CH3)CH2CH3,
-O-C(CH3)3, -O-CH2CH2CH2CH2CH3, -O-CH2CH(CH3)CH2CH3,
-O-CH2CH2CH(CH3)2 -O-CH2CH2CH2CH2CH2CH3, -O-CH(CH3)CH
2CH2CH2CH3, -O-CH2CH(CH 3)CH 2CH2CH3 , -O-CH2CH2CH(CH
3)CH 2CH3, -O-CH2CH2CH2CH(CH 3)2, etc. Non-limiting
examples of Y1 when Y1 is -O-haloalkyl include -O-CF3,
-O-CHF2, -0-CH 2F, -O-CH2CF3, -0-CF 2CF3, -0-CH 2Br,
-O-CH2Cl, -0-CCI 3, etc. Non-limiting examples of Y1
when Y1 is -O-alkylene-C(O)OH include -O-CH2-C(O)OH,
-O-CH2CH2-C(O)OH, -CH2CH2CH2C(O)OH, -O-CH(CH3)-C(O)OH,
-O-CH(C(O)OH)CH 2CH(CHs)2, -O-CH(CH3)CH2CH2-C(O)OH,
etc. Non-limiting examples of Y1 when Y1 is -S-alkyl
include -S-CH3, -S-CH2CH3, -S-CH2CH2CH3, -S-CH(CH3)2,
-S-CH2CH2CH2CH3, -S-CH2CH(CH3)2, -S-CH(CH3)CH2CH3,
-S-C(CH3)3, -S-CH2CH2CH2CH2CH3, -S-CH2CH(CH3)CH2CHs,
-S-CH2CH2CH(CH3)2, -S-CH 2CH2CH2CH2CH2CH3, -S-CH(CH
3)CH CH2CH2CH3, -S-CH 2CH(CH 3)CH 2CH2CH3, -S-CH
2CH2CH(CH 3)CH 2CH3, -S-CH2CH2CH2CH(CH3)2, etc.
Non-limiting examples of Y1 when Y1 is -S-haloalkyl
include -S-CF3, -S-CHF2, -S-CH 2F, -S-CH2CF3, -S-CF
2CF3, -S-CH2Br, -S-CH2CI, -S-CCI 3, etc. Non-limiting
examples of Y1 when Y1 is -alkylene-OH include -CH
2-OH, -CH2CH2-OH, -CH2CH2CH2-OH, -CH(OH)CH 3,
-CH2CH(OH)CH3, etc. Non-limiting examples of Y1 when
Y1 is -alkylene-C(O)-O-alkyl include -O-CH2-C(O)O-CH3,
-O-CH2-C(O)O-CH2CH3, -O-CH2CH2-C(O)O-CH 2CH3 -O-CH
2CH2CH2-C(O)O-CH 3, -O-CH2CH2-C(O)O-C(CH3)S,
-O-CH(CH3)-C(O)O-CH3, -O-CH2CH2-C(O)O-CH3,
-O-CH(C(O)OCH3)CH2CH(CH3)2,
-O-CH(CH3)CH2CH2-C(O)O-CH3, etc. Nonlimiting examples
of Y1 when Y1 is -O-alkylene-aryl include -O-CH
2-phenyl, -O-CH2CH2-phenyl, -O-CH(CH3)-phenyl,
-O-CH2CH(CH3)-phenyl, -OC(CH3)2-phenyl,
-O-CH(CH2CH3)-phenyl, etc. Non-limiting examples of Y1
when Y1 is -N(R5)2 include -NH 2, -N(CH3)2, -NH(CH3) ,
-NH(phenyl), -N(phenyl)2, -NH-S(O)2-CH3,
-NH-S(O)2-cyclopropyl, -NH-C(O)-NH2, -NH-C(O)-N(CH3)2,
-NH-C(O)-CH3, -NH-CH2CH2-OH, etc. The aryl or
heteroaryl portions of any of the groups of Y1 may be
unsubstituted or substituted with one or more Z groups
as defined herein.Each Y2 is independently selected
from the group consisting of alkyl, haloalkyl, aryl,
-alkylene-aryl, -CN, -C(O)-alkyl, -S(O)2-cycloalkyl,
-alkylene-N(R2)2, -C(O)-alkylene-N(R 4)2,
-C(O)-O-alkyl, -C(O)-aryl, and -C(O)-haloalkyl.
Non-limiting examples of Y2 when Y2 is alkyl include
-CH3, -CH2CH3, -CH2CH2CH3, -CH(CH3)2, -CH2CH2CH2CH3,
-CH2CH(CH3)2, -CH(CH3)CH2CH3, -(CH3)3,
-CH2CH2CH2CH2CH3, -CH2CH(CH3)CH2CH3, -CH2CH2CH(CH3)2,
-CH2CH2CH2CH2CH2CH3, -CH(CH 3)CH 2C H2CH2CH3, -CH
2CH(CH 3)CH 2CH2C H3, -CH 2CH2CH(CH 3)CH 2C H3,
-CH2CH2CH2CH(CH3)2, etc. Non-limiting examples of Y2
when Y2 is aryl include phenyl, naphthyl, etc.
Non-limiting examples of Y2 when Y2 is -alkylene-aryl
include -CH2-phenyl, -CH2CH2-phenyl, -CH(CH3)-phenyl,
-CH2CH(CH3)-phenyl, -C(CH3)2-phenyl,
-CH(CH2CH3)-phenyl, etc. Non-limiting examples of Y2
when Y2 is -C(O)-alkyl include -C(O)-CH3,
-C(O)-CH2CH3, -C(O)-CH2CH2CH3, -C(O)-CH(CHs)2,
-C(O)-CH2CH2CH2CH3, -C(O)-CH2CH(CHs)2,
-C(O)-CH(CH3)CH2CH3, -C(O)-C(CHs)3, -C(O)-CH
2CH2CH2CH2CH3, -C(O)-CH2CH(CH3)CH2CH3, -C(O)-CH
2CH2CH(CH 3)2 -C(O)-CH 2CH2CH2CH2CH2CH3, -C(O)-CH(CH
3)CH 2CH2CH2CH3, -C(O)-CH 2CH(CH 3)CH 2CH2CH3,
-C(O)-CH 2C H2CH(CH 3)CH 2CH3, -C(O)-CH 2C H2C
H2CH(CHS) 2, etc. Non-limiting examples of Y2 when Y2
is -S(O)2-cycloalkyl include -S(O)2-cyclopropyl,
-S(O)2-cyclobutyl, -S(O)2-cyclopentyl,
-S(O)2-cyclohexyl, -S(O)2-norbornyl, -S(O)2-adamantyl,
etc. Non-limiting examples of Y2 when Y2 is
-alkylene-N(R2)2 include -alkylene-N(R 2)2 include -CH
2-N(R2)2, -CH(CH3)-N(R2)2, -CH2CH2-N(R2)2,
-CH2CH2CH2-N(R2)2, -CH(CH3)CH2CH2-N(R2)2, etc.,
wherein each R2 is independently defined as described
herein. For example, the "-N(R2)2" portion of
-alkylene-N(R2)2 of Y2 can be -NH 2, -N(CH3)2,
-NH(CH3) , -NH(phenyl), -N(phenyl)2, -N(CH2CH3)2,
-NH(CH2CH3) , etc. Non-limiting examples of Y2 when Y2
is -C(O)-alkylene-N(R 4)2 include -C(O)-CH2-N(R4)2,
-C(O)-CH(CH3)-N(R4)2, -C(O)-CH2CH2-N(R4)2,
-C(O)-CH2CH2CH2-N(R4)2, -C(O)-CH(CH3)CH2CH2-N(R4)2l
etc., wherein each R4 is independently defined as
described herein. For example the "-N(R4)2" portion of
-C(O)-alkylene-N(R4)2 of Y2 can be -NH 2, -N(CHs)2,
-NH(CH3) , -NH(phenyl), -N(phenyl)2, -N(CH2CH3)2,
-NH(CH2CH3), -NH-C(O)-O-CH3, -NH-C(O)-O-CH2CH3,
-N(CH3)-C(O)-O-CH3, -N(CH3)-C(O)-O-CH 2CH3,
-NH-C(O)-CH3, -NH-C(O)-CH2CH3, -N(CHs)-C(O)-CH3,
-N(CH3)-C(O)-CH2CH3, etc. Non-limiting examples of Y2
when Y2 is-C(O)-O-alkyl include -C(O)-O-CH3,
-C(O)-O-CH2CH3, -C(O)-O-CH2CH2CH3, -C(O)-O-CH(CH3)2,
-C(O)-O-CH2CH2CH2CH3, -C(O)-O-CH2CH(CH3)2,
-C(O)-O-CH(CH3)CH2CH3, -C(O)-O-C(CH3)3,
-C(O)-O-CH2CH2CH2CH2CH3, -C(O)-O-CH2CH(CH3)CH2CH3,
-C(O)-O-CH2CH2CH(CH3)2, -C(O)-O-CH 2CH2CH2CH2CH2CH3,
-C(O)-O-CH(CH 3)CH 2CH2CH2CH3 , -C(O)-O-CH 2CH(CH 3)CH
2CH2CH3, -C(O)-O-CH 2CH2CH(CH 3)CH 2CH3 ,
-C(O)-O-CH2CH2CH2CH(CH3)2, etc. Non-limiting examples
of Y2 when Y2 is -C(O)-aryl include -C(O)-phenyl,
-C(O)-naphthyl, etc., optionally substituted with one
or more Z groups. Non-limiting examples of Y2 when Y2
is -C(O)-haloalkyl include -C(O)-CF 3, -C(O)-CHF 2,
-C(O)-CH 2F, -C(O)-CH 2CF3, -C(O)-CF 2CF3, 



-C(O)-CH2Br, -C(O)-CH 2CI, -C(O)-CCI 3, etc. Each Z is
independently selected from the group consisting of
alkyI, halo, haloalkyl, -OH, -O-alkyl, and -CN. The
terms "alkyl", "halo", aloalkyl", and "-O-alkyl" are
as defined above. As used throughout the
specification, the following terms, unless otherwise
indicated, shall be understood to have the following
meanings: "Patient" includes both human and animals.
"Mammal" means humans and other mammalian animals.
"Alkyl" means an aliphatic hydrocarbon group which may
be straight or branched and comprising about 1 to
about 20 carbon atoms in the chain. In one embodiment
alkyl groups contain about 1 to about 12 carbon atoms
in the chain. In another embodiment alkyl groups
contain about 1 to about 6 carbon atoms in the chain.
Branched means that one or more lower alkyl groups
such as methyl, ethyl or propyl, are attached to a
linear alkyl chain. "Lower alkyl" means a group having
about 1 to about 6 carbon atoms in the chain which may
be straight or branched. Non-limiting examples of
suitable alkyl groups include methyl, ethyl, npropyl,
isopropyl, n-butyl, t-butyl, n-pentyl, heptyl, nonyl,
or decyl. "Alkylene" means a divalent group obtained
by removal of a hydrogen atom from an alkyl group that
is defined above. Non-limiting examples of alkylene
include methylene, ethylene and propylene. "Lower
alkylene" means an alkylene having about 1 to 6 carbon
atoms in the chain, which may be straight or branched.
"Alkenyl" means an aliphatic hydrocarbon group
containing at least one carbon-carbon double bond and
which may be straight or branched andcomprising about
2 to about 15 carbon atoms in the chain. In one
embodiment alkenyl groups have about 2 to about 12
carbon atoms in the chain. In another embodiment
alkenyl groups have about 2 to about 6 carbon atoms in
the chain. Branched means that one or more lower alkyl
groups such as methyl, ethyl or propyl, are attached
to a linear alkenyl chain. "Lower alkenyl" means about
2 to about 6 carbon atoms in the chain which may be
straight or branched. The term "substituted alkenyl"
means that the alkenyl group may be substituted by one
or more substituents which may be the same or
different, each substituent being independently
selected from the group consisting of halo, alkyl,
aryl, cycloalkyl, cyano, alkoxy and -S(alkyl).
Non-limiting examples of suitable alkenyl groups
include ethenyl, propenyl, n-butenyl,
3-methylbut-2-enyl, n-pentenyl, octenyl and decenyl.
"Alkenylene" means a divalent group obtained by
removal of a hydrogen atom from an alkenyl group that
is defined above. "Alkynyl" means an aliphatic
hydrocarbon group containing at least one
carbon-carbon triple bond and which may be straight or
branched and comprising about 2 to about 15 carbon
atoms in the chain. In one embodiment alkynyl groups
have about 2 to about 12 carbon atoms in the chain. In
another embodiment alkynyl groups have about 2 to
about 4 carbon atoms in the chain. Branched means that
one or more lower alkyl groups such as methyl, ethyl
or propyl, are attached to a linear alkynyl chain.
"Lower alkynyl" means about 2 to about 6 carbon atoms
in the chain which may be straight or branched.
Nonlimiting examples of suitable alkynyl groups
include ethynyl, propynyl, 2-butynyl, 3-methylbutynyl,
n-pentynyl, and decynyl. The term "substituted
alkynyl" means that the alkynyl group may be
substituted by one or more substituents which may be
the same or different, each substituent being
independently selected from the group consisting of
alkyl, aryl and cycloalkyl. "Aryl" (sometimes
abbreviated "ar" or "Ar") means an aromatic monocyclic
or multicyclic ring system comprising about 6 to about
14 carbon atoms, or about 6 to about 10 carbon atoms.
The aryl group can be optionally substituted with one
or more "ring system substituents" which may be the
same or different, and are as defined herein.
Non-limiting examples of suitable aryl groups include
phenyl, naphthyl, and biphenyl."Aryloxy" means a
-O-aryl group, wherein aryl is defined as above, the
aryloxy group is attached to the parent moiety through
the ether oxygen. "Arylene" means a divalent aryl
group obtained by the removal of a hydrogen atom from
an aryl group as defined above. Non-limiting examples
of arylenes include, for example, 1,2-phenylene,
1,3-phenylene, or 1,4-phenylene. "Heteroaryl" means an
aromatic monocyclic or multicyclic ring system
comprising about 5 to about 14 ring atoms, or about 5
to about 10 ring atoms, in which one or more of the
ring atoms is an element other than carbon, for
example nitrogen, oxygen or sulfur, alone or in
combination. In one embodiment heteroaryls contain
about 5 to about 6 ring atoms. The "heteroaryl" can be
optionally substituted by one or more "ring system
substituents" which may be the same or different, and
are as defined herein. The prefix aza, oxa or thia
before the heteroaryl root name means that at least a
nitrogen, oxygen or sulfur atom respectively, is
present as a ring atom. A nitrogen atom of a
heteroaryl can be optionally oxidized to the
corresponding N-oxide. Non-limiting examples of
suitable heteroaryls include pyridyl, pyrazinyl,
furanyl, thienyl, pyrimidinyl, isoxazolyl,
isothiazolyl, oxazolyl, thiazolyl, pyrazolyl,
furazanyl, pyrrolyl, pyrazolyl, triazolyl,
1,2,4-thiadiazolyl, pyrazinyl, pyridazinyl,
quinoxalinyl, phthalazinyl, imidazo[1 ,2-a]pyridinyl,
imidazo[2,1-b]thiazolyl, benzofurazanyl, indolyl,
azaindolyl, benzimidazolyl, benzothienyl, quinolinyl,
imidazolyl, thienopyridyl, quinazolinyl,
thienopyrimidyl, pyrrolopyridyl, imidazopyridyl,
isoquinolinyl, benzoazaindolyl, 1,2,4-triazinyl,
benzothiazolyl and the like. "Cycloalkyl" means a
non-aromatic mono- or multicyclic ring system
comprising about 3 to about 13 carbon atoms, or about
5 to about 10 carbon atoms. Preferred cycloalkyl rings
contain about 5 to about 7 ring atoms. The cycloalkyl
can be optionally substituted with one or more "ring
system substituents" which may be the same or
different, and are as defined above. Nonlimiting
examples of suitable monocyclic cycloalkyls include
cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl and
the like. Non-limiting examples of suitable
multicyclic cycloalkyls include 1-decalin, norbomyl,
adamantyl and the like. "Cycloalkylene" means a
divalent cycloalkyl group obtained by the removal of a
hydrogen atom from a cycloalkyl group as defined
above. Non-limiting examples of cycloalkylenes
include:"Heterocycloalkyl" means a non-aromatic
saturated monocyclic or multicyclic ring system
comprising about 3 to about 10 ring atoms, or about 5
to about 10 ring atoms, in which one or more of the
atoms in the ring system is an element other than
carbon, for example nitrogen, oxygen or sulfur, alone
or in combination. There are no adjacent oxygen and/or
sulfur atoms present in the ring system. In one
embodiment heterocycloalkyls contain about 5 to about
6 ring atoms. The prefix aza, oxa or thia before the
heterocycloalkyl root name means that at least a
nitrogen, oxygen or sulfur atom respectively is
present as a ring atom. The heterocycloalkyl can be
optionally substituted by one or more "ring system
substituents" which may be the same or different, and
are as defined herein. The nitrogen or sulfur atom of
the heterocycloalkyl can be optionally oxidized to the
corresponding N-oxide, S-oxide or S,S-dioxide.
Non-limiting examples of suitable monocyclic
heterocycloalkyl rings include piperidyl,
pyrrolidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, thiazolidinyl, 1,3-dioxolanyl,
1,4-dioxanyl, tetrahydrofuranyl, tetrahydrothiophenyl,
tetrahydrothiopyranyl, and the like.
"Heterocycloalkenyl" means a non-aromatic unsaturated
monocyclic or multicyclic ring system comprising about
3 to about 10 ring atoms, or about 5 to about 10 ring
atoms, in which one or more of the atoms in the ring
system is an element other than carbon, for example
nitrogen, oxygen or sulfur, alone or in combination.
There are no adjacent oxygen and/or sulfur atoms
present in the ring system. Heterocycloalkenyls have
at least one double bond, wherein said double bond may
be between two ring carbon atoms, between a ring
carbon atom and a ring heteroatom (e.g., between a
ring carbon atom and a ring nitrogen atom), or between
two ring heteroatoms (e.g., between two ring nitrogen
atoms). If more than one double bond is present in the
ring, each double bond is independently defined as
described herein. In another embodiment
heterocycloalkenyls contain about 5 to about 6 ring
atoms. The prefix aza, oxa or thia before the
heterocycloalkenyl root name means that at least a
nitrogen, oxygen or sulfur atom respectively is
present as a ring atom. The heterocycloalkenyl can be
optionally substituted by one or more "ring
systemsubstituents" which may be the same or
different, and are as defined herein. The nitrogen or
sulfur atom of the heterocycloalkenyl can be
optionally oxidized to the corresponding N-oxide,
S-oxide or S,S-dioxide. Non-limiting examples of
suitable monocyclic heterocycloalkenyl rings include
thiazolinyl, 2,3-dihydro-1 H-pyrrolyl, 2,5-dihydro-1
H-pyrrolyl, 3,4-dihydro-2H-pyrrolyl,
2,3-dihydro-furan, 2,5-dihydrofuran, etc. "Benzo-fused
heterocycloalkenyl" means a heterocycloalkenyl, as
defined above, to which one or more phenyl rings has
been fused, so that each phenyl ring shares two ring
carbon atoms with the cycloalkyl ring. Non-limiting
examples 



of benzo-fused cycloalkyls are 4H-chromene,
chromene-4-one, 1H-isochromene, etc. "Benzo-fused
cycloalkyl" means a cycloalkyl, as defined above, to
which one or more phenyl rings has been fused, so that
each phenyl ring shares two ring carbon atoms with the
cycloalkyl ring. Non-limiting examples of benzo-fused
cycloalkyls are indanyl and tetradehydronaphthyl: and
non-limiting examples of a dibenzo-fused cycloalkyls
are fluorenyl: acenaphthenyl: "Benzo-fused
heterocycloalkyl" means a heterocycloalkyl, as defined
above, to which one or more phenyl rings has been
fused, so that each phenyl ring shares two ring carbon
atoms with the heterocycloalkyl ring. A non-limiting
example of a benzo-fused heterocycloalkyls is
2,3-dihydro-benzo[1 ,4]dioxinyl. "Cycloalkenyl" means
a non-aromatic mono or multicyclic ring system
comprising about 3 to about 10 carbon atoms, or about
5 to about 10 carbon atoms, which contains at least
one carbon-carbon double bond. In one embodiment
cycloalkenyl rings contain about 5 to about 7 ring
atoms. The cycloalkenyl can be optionally substituted
with one or more "ring systemsubstituents" which may
be the same or different, and are as defined above.
Nonlimiting examples of suitable monocyclic
cycloalkenyls include cyclopentenyl, cyclohexenyl,
cycloheptenyl, and the like. Non-limiting example of a
suitable multicyclic cycloalkenyl is norbornylenyl.
"Halo" (or "halogeno" or "halogen") means fluoro,
chloro, bromo, or iodo groups. Preferred are fluoro,
chloro or bromo, and more preferred are fluoro and
chloro. "Haloalkyl" means an alkyl as defined above
wherein one or more hydrogen atoms on the alkyl are
replaced by a halo group as defined above. "Ring
system substituent" means a substituent attached to an
aromatic or non-aromatic ring system which, for
example, replaces an available hydrogen on the ring
system. Ring system substituents may be the same or
different, and are defined as described herein.
"Alkoxy" means an -O-alkyl group in which the alkyl
group is as previously described. Non-limiting
examples of suitable alkoxy groups include methoxy,
ethoxy, n-propoxy, isopropoxy, n-butoxy and heptoxy.
The bond to the parent moiety is through the ether
oxygen. With reference to the number of moieties
(e.g., substituents, groups or rings) in a compound,
unless otherwise defined, the phrases "one or more"
and "at least one" mean that there can be as many
moieties as chemically permitted, and the
determination of the maximum number of such moieties
is well within the knowledge of those skilled in the
art. When used herein, the term "independently", in
reference to the substitution of a parent moiety with
one or more substituents, means that the parent moiety
may be substituted with any of the listed
substituents, either individually or in combination,
and any number of chemically possible substituents may
be used. As a non-limiting example, a phenyl
independently substituted with one or more alkyl or
halo substituents can include, chlorophenyl,
dichlorophenyl, trichlorophenyl, tolyl, xylyl,
2-chloro-3-methylphenyl, 2,3-dichloro- 4-methylphenyl,
etc. As used herein, the term "composition" is
intended to encompass a product comprising the
specified ingredients in the specified amounts, as
well as any product which results, directly or
indirectly, from combination of the specified
ingredients in the specified amounts.The wavy line ' /
, as a bond generally indicates a mixture of, or
either of, the possible isomers, e.g., containing (R)-
and (S)- stereochemistry. For example, Moreover, when
the stereochemistry of a chiral center (or stereogenic
center) is not expressly indicated, a mixture of, or
any of the individual possible isomers are
contemplated. Thus, for example, Lines drawn into the
ring systems, such as, for example: indicate that the
indicated line (bond) may be attached to any of the
substitutable ring carbon atoms. As well known in the
art, a bond drawn from a particular atom wherein no
moiety is depicted at the terminal end of the bond
indicates a methyl group bound through that bond to
the atom, unless stated otherwise. For example: It
should also be noted that any carbon or heteroatom
with unsatisfied valences in the text, schemes,
examples, structural formulae, and any Tables herein
is assumed to have the hydrogen atom or atoms to
satisfy the valences. The term "substituted" means
that one or more hydrogens on the designated atom is
replaced with a selection from the indicated group,
provided that the designated atom's normal valency
under the existing circumstances is not exceeded, and
that the substitution results in a stable compound.
Combinations of substituents and/or variables are
permissible only if such combinations result in stable
compounds. By "stable compound' or "stablestructure"
is meant a compound that is sufficiently robust to
survive isolation to a useful degree of purity from a
reaction mixture, and formulation into an efficacious
therapeutic agent. The term "optionally substituted"
means optional substitution with the specified groups,
radicals or moieties. The term "isolated" or "in
isolated form" for a compound refers to the physical
state of said compound after being isolated from a
synthetic process or natural source or combination
thereof. The term "purified" or "in purified form" for
a compound refers to the physical state of said
compound after being obtained from a purification
process or processes described herein or well known to
the skilled artisan, in sufficient purity to be
characterizable by standard analytical techniques
described herein or well known to the skilled artisan.
When a functional group in a compound is termed
"protected", this means that the group is in modified
form to preclude undesired side reactions at the
protected site when the compound is subjected to a
reaction. Suitable protecting groups will be
recognized by those with ordinary skill in the art as
well as by reference to standard textbooks such as,
for example, T.W. Greene etal, Protective Groups in
Organic Synthesis (1991), Wiley, New York. When any
variable (e.g., aryl, heterocycle, R2, etc.) occurs
more than one time in any constituent or in any
Formula (e.g., Formula I), its definition on each
occurrence is independent of its definition at every
other occurrence. Prodrugs and solvates of the
compounds of the invention are also contemplated
herein. The term "prodrug", as employed herein,
denotes a compound that is a drug precursor which,
upon administration to a subject, undergoes chemical
conversion by metabolic or chemical processes to yield
a compound of formula I or a salt and/or solvate
thereof. A discussion of prodrugs is provided in T.
Higuchi and V. Stella, Pro-drugs as Novel Delivery
Systems (1987) Volume 14 of the A.C.S. Symposium
Series, and in Bioreversible Carriers in Drug Design,
(1987) Edward B. Roche, ed., American Pharmaceutical
Association and Pergamon Press, both of which are
incorporated herein by reference thereto. "Solvate"
means a physical association of a compound of this
invention with one or more solvent molecules. This
physical association involves varying degrees of ionic
and covalent bonding, including hydrogen bonding. In
certaininstances the solvate will be capable of
isolation, for example when one or more solvent
molecules are incorporated in the crystal lattice of
the crystalline solid. "Solvate" encompasses both
solution-phase and isolatable solvates. Non-limiting
examples of suitable solvates include ethanolates,
methanolates, and the like. "Hydrate" is a solvate
wherein the solvent molecule is H2O. One or more
compounds of the present invention may also exist as,
or optionally be converted to a solvate. The
preparation of solvates is generally known. Thus, for
example, M. Caira etal, J. Pharmaceutical ScL, 93(3) .
601-61 1 (2004) describe the preparation of the
solvates of the antifungal fluconazole in ethyl
acetate as well as from water. Similar preparations of
solvates, hemisolvate, hydrates and the like are
described by E. C. van Tonder et al, AAPS
PharmSciTech., 50), article 12 (2004); and A. L.
Bingham et al, Chem. Commun., 603-604 (2001). A
typical, non-limiting, process involves dissolving the
inventive compound in desired amounts of the desired
solvent (organic or water or mixtures thereof) at a
higher than ambient temperature, and cooling the
solution at a rate sufficient to form crystals which
are then isolated by standard methods. Analytical
techniques such as, for example I. R. spectroscopy,
show the presence of the solvent (or water) in the
crystals as a solvate (or hydrate). The compounds of
Formula (I) form salts that are also within the scope
of this invention. Reference to a compound of Formula
(I) herein is understood to include reference to salts
thereof, unless otherwise indicated. The term
"salt(s)", as employed herein, denotes acidic salts
formed with inorganic and/or organic acids, as well as
basic salts formed with inorganic and/or organic
bases. In addition, when a compound of Formula (I)
contains both a basic moiety, such as, but not limited
to a piperazine, and an acidic moiety, such as, but
not limited to a 



carboxylic acid, zwitterions ("inner salts") may be
formed and are included within the term "salt(s)" as
used herein. Pharmaceutically acceptable (i.e.,
non-toxic, physiologically acceptable) salts are
preferred, although other salts are also useful. Salts
of the compounds of the Formula (I) may be formed, for
example, by reacting a compound of Formula (I) with an
amount of acid or base, such as an equivalent amount,
in a medium such as one in which the salt precipitates
or in an aqueous medium followed by lyophilization.
Acids (and bases) which are generally considered
suitable for the formation of pharmaceutically useful
salts from basic (or acidic) pharmaceutical compounds
are discussed, for example, byS. Berge qtal, Journal
of Pharmaceutical Sciences (1977) 66(1) 1-19; P.
Gould, International J. of Pharmaceutics (1986) 33
201-217; Anderson et al, The Practice of Medicinal
Chemistry (1996), Academic Press, New York; in The
Orange Book (Food & Drug Administration, Washington,
D.C. on their website); and P. Heinrich Stahl, Camille
G. Wermuth (Eds.), Handbook of Pharmaceutical Salts:
Properties, Selection, and Use, (2002) Int'l. Union of
Pure and Applied Chemistry, pp. 330-331 . These
disclosures are incorporated herein by reference
thereto. Exemplary acid addition salts include
acetates, adipates, alginates, ascorbates, aspartates,
benzoates, benzenesulfonates, bisulfates, borates,
butyrates, citrates, camphorates, camphorsulfonates,
cyclopentanepropionates, digluconates,
dodecylsulfates, ethanesulfonates, fumarates,
glucoheptanoates, glycerophosphates, hemisulfates,
heptanoates, hexanoates, hydrochlorides,
hydrobromides, hydroiodides,
2-hydroxyethanesulfonates, lactates, maleates,
methanesulfonates, methyl sulfates,
2-naphthalenesulfonates, nicotinates, nitrates,
oxalates, pamoates, pectinates, persulfates,
3-phenylpropionates, phosphates, picrates, pivalates,
propionates, salicylates, succinates, sulfates,
sulfonates (such as those mentioned herein),
tartarates, thiocyanates, toluenesulfonates (also
known as tosylates,) undecanoates, and the like.
Exemplary basic salts include ammonium salts, alkali
metal salts such as sodium, lithium, and potassium
salts, alkaline earth metal salts such as calcium and
magnesium salts, aluminum salts, zinc salts, salts
with organic bases (for example, organic amines) such
as benzathines, diethylamine, dicyclohexylamines,
hydrabamines (formed with
N,N-bis(dehydroabietyl)ethylenediamine),
N-methyl-D-glucamines, N-methyl-D-glucamides, t-butyl
amines, piperazine, phenylcyclohexylamine, choline,
tromethamine, and salts with amino acids such as
arginine, lysine and the like. Basic
nitrogen-containing groups may be quartemized with
agents such as lower alkyl halides (e.g. methyl,
ethyl, propyl, and butyl chlorides, bromides and
iodides), dialkyl sulfates (e.g. dimethyl, diethyl,
dibutyl, and diamyl sulfates), long chain halides
(e.g. decyl, lauryl, myristyl and stearyl chlorides,
bromides and iodides), aralkyl halides (e.g. benzyl
and phenethyl bromides), and others. All such acid
salts and base salts are intended to be
pharmaceutically acceptable salts within the scope of
the invention and all acid and base salts
areconsidered equivalent to the free forms of the
corresponding compounds for purposes of the invention.
Compounds of Formula (I), and salts, solvates and
prodrugs thereof, may exist in their tautomeric form
(for example, as an amide or imino ether). All such
tautomeric forms are contemplated herein as part of
the present invention. All stereoisomers (for example,
geometric isomers, optical isomers and the like) of
the present compounds (including those of the salts,
solvates and prodrugs of the compounds as well as the
salts and solvates of the prodrugs), such as those
which may exist due to asymmetric carbons on various
substituents, including enantiomeric forms (which may
exist even in the absence of asymmetric carbons),
rotameric forms, atropisomers, and diastereomeric
forms, are contemplated within the scope of this
invention. Individual stereoisomers of the compounds
of the invention may, for example, be substantially
free of other isomers, or may be admixed, for example,
as racemates or with all other, or other selected,
stereoisomers. The chiral centers of the present
invention can have the S or R configuration as defined
by the IUPAC1974 Recommendations. The use of the terms
"salt", "solvate" "prodrug" and the like, is intended
to equally apply to the salt, solvate and prodrug of
enantiomers, stereoisomers, rotamers, tautomers,
racemates or prodrugs of the inventive compounds.
Polymorphic forms of the compounds of Formula (J), and
of the salts, solvates and prodrugs of the compounds
of Formula (I), are intended to be included in the
present invention. In still another embodiment, the
present invention provides a composition comprising at
least one compound of Formula (I), or a
pharmaceutically acceptable salt, solvate, or ester
thereof, and a pharmaceutically acceptable carrier.
The term "pharmaceutical composition" is also intended
to encompass both the bulk composition and individual
dosage units comprised of more than one (e.g., two)
pharmaceutically active agents such as, for example, a
compound of the present invention and an additional
agent selected from the lists of the additional agents
described herein, along with any pharmaceutically
inactive excipients. The bulk composition and each
individual dosage unit can contain fixed amounts of
the afore-said "more than one pharmaceutically active
agents".The bulk composition is material that has not
yet been formed into individual dosage units. An
illustrative dosage unit is an oral dosage unit such
as tablets, pills and the like. Similarly, the
herein-described method of treating a patient by
administering a pharmaceutical composition of the
present invention is also intended to encompass the
administration of the afore-said bulk composition and
individual dosage units. Unit dosage forms, without
limitation, can include tablets, pills, capsules,
sustained release pills, sustained release tablets,
sustained release capsules, powders, granules, or in
the form of solutions or mixtures (i.e., elixirs,
tinctures, syrups, emulsions, suspensions). For
example, one or more compounds of Formula (I), or
salts or solvates thereof, may be combined, without
limitation, with one or more pharmaceutically
acceptable liquid carriers such as ethanol, glycerol,
or water, and/or one or more solid binders such as,
for example, starch, gelatin, natural sugars (e.g.,
glucose or b-lactose), and/or natural or synthetic
gums (e.g., acacia, tragacanth, or sodium alginate),
carboxymethylcellulose, polyethylene glycol, waxes and
the like, and/or disintegrants, buffers,
preservatives, anti-oxidants, lubricants, flavorings,
thickeners, coloring agents, emulsifiers and the like.
In addition, the unit dosage forms can include,
without limitation, pharmaceutically acceptable
lubricants (e.g., sodium oleate, sodium stearate,
magnesium stearate, sodium benzoate, sodium acetate,
and sodium chloride) and disintegrators (e.g., starch,
methyl cellulose, agar, bentonite, and xanthan gum).
The amount of excipient or additive can range from
about 0.1 to about 90 weight percent of the total
weight of the treatment composition or therapeutic
combination. One skilled in the art would understand
that the amount of carrier(s), excipients and
additives (if present) can vary. In another
embodiment, the present invention provides a method of
treating, reducing, or ameliorating a disease or
condition selected from the group consisting of
metabolic syndrome, obesity, waist circumference,
lipid profile, insulin sensitivity, neuroinflammatory
disorders, cognitive disorders, psychosis, addictive
behavior, gastrointestinal disorders, and
cardiovascular conditions, in a patient in need
thereof, comprising administering to said patient an
effective amount of at least one compound of Formula
(I), or a pharmaceutically acceptable salt, solvate,
or ester thereof.In yet another embodiment, the
present invention provides a method of treating,
reducing, or ameliorating obesity, in a patient in
need thereof, comprising administering to said patient
an effective amount of at least one compound of
Formula (I), or a pharmaceutically acceptable salt,
solvate, or ester thereof. In yet another embodiment,
the present invention provides a method of treating,
reducing, or ameliorating metabolic syndrome, obesity,
waist circumference, lipid profile, insulin
sensitivity, neuroinflammatory disorders, cognitive
disorders, psychosis, addictive behavior,
gastrointestinal disorders, and cardiovascular
conditions, in a patient in need thereof, comprising
administering to said patient an effective amount of a
composition comprising at least one compound of
Formula (I), or a pharmaceutically acceptable salt,
solvate, or ester thereof and a pharmaceutically
acceptable carrier. In yet another embodiment, the
present invention provides a method of treating,
reducing, or ameliorating obesity, in a patient in
need thereof, comprising administering to said patient
an effective amount of a composition comprising at
least one compound of Formula (I), or a
pharmaceutically acceptable salt, solvate, or ester
thereof and a pharmaceutically acceptable carrier. The
compounds of Formula (I) can be useful as CB1 receptor
antagonists 



for treating, reducing, or ameliorating metabolic
syndrome, obesity, waist circumference, lipid profile,
insulin sensitivity, neuroinflammatory disorders,
cognitive disorders, psychosis, addictive behavior
(e.g., smoking cessation), gastrointestinal disorders,
and cardiovascular conditions (e.g., elevated
cholesterol and triglyceride levels). It is
contemplated that the compounds of Formula (I) of the
present invention, or pharmaceutically acceptable
salts, solvates, or esters thereof, can be useful in
treating one or more the conditions or diseases listed
above. In particular, the compounds of Formula (I) of
the present invention are useful in treating obesity.
"Effective amount" or "therapeutically effective
amount" is meant to describe an amount of compound or
a composition of the present invention effective in
antagonizing a CB1 receptor and thus producing the
desired therapeutic effect in a suitable patient. The
selective CB1 receptor antagonist compound of Formula
(I), or apharmaceutically acceptable salt, solvate, or
ester thereof, can be administered in a
therapeutically effective amount and manner to treat
the specified condition. The daily dose of the
selective CB1 receptor antagonist of Formula (I) (or
pharmaceutically acceptable salts, solvates, or esters
thereof) administered to a mammalian patient or
subject can range from about 1 mg/kg to about 50 mg/kg
(where the units mg/kg refer to the amount of
selective CB1 receptor antagonist compound of Formula
(I) per kg body weight of the patient), or about 1
mg/kg to about 25 mg/kg, or about 1 mg/kg to about 10
mg/kg. Alternatively, the daily dose can range from
about 1 mg to about 50 mg, or about 1 mg to about 25
mg, or about 5 mg to about 20 mg. Although a single
administration of the selective CB1 receptor
antagonist compound of Formula (I), or salts,
solvates, or esters thereof, can be efficacious,
multiple dosages can also be administered. The exact
dose, however, can readily be determined by the
attending clinician and will depend on such factors as
the potency of the compound administered, the age,
weight, condition and response of the patient. The
treatment compositions of the present invention can be
administered in any conventional dosage form,
preferably an oral dosage form such as a capsule,
tablet, powder, cachet, suspension or solution. The
formulations and pharmaceutical compositions can be
prepared using conventional pharmaceutically
acceptable and conventional techniques. In still yet
another embodiment, the present invention provides a
composition comprising: (a) at least one compound of
Formula (I), or a pharmaceutically acceptable salt,
solvate, or ester thereof, and (b) at least one
cholesterol lowering compound. Therapeutic
combinations also are provided comprising: (a) a first
amount of at least one selective CB1 receptor
antagonist, or a pharmaceutically acceptable salt,
solvate, or ester thereof; and (b) a second amount of
at least one cholesterol lowering compound, wherein
the first amount and the second amount together
comprise a therapeutically effective amount for the
treatment or prevention of a vascular condition,
diabetes, obesity, hyperlipidemia, metabolic syndrome,
or lowering a concentration of a sterol in the plasma
of a subject. Pharmaceutical compositions for the
treatment or prevention of a vascular condition,
diabetes, obesity, hyperlipidemia, metabolic syndrome,
or lowering a concentration of a sterol in the plasma
of a subject comprising a therapeuticallyeffective
amount of the above compositions or therapeutic
combinations and a pharmaceutically acceptable carrier
also are provided. In still yet another embodiment,
the compositions and combinations of the present
invention comprise at least one compound of Formula
(I), or a pharmaceutically acceptable salt, solvate,
or ester thereof, and at least one sterol absorption
inhibitor or at least one 5a-stanol absorption
inhibitor. In still yet another embodiment of the
present invention, there is provided a therapeutic
combination comprising: (a) a first amount of at least
one compound of Formula (I), or a pharmaceutically
acceptable salt, solvate, or ester thereof; and (b) a
second amount of at least one cholesterol lowering
compound; wherein the first amount and the second
amount together comprise a therapeutically effective
amount for the treatment or prevention of one or more
of a vascular condition, diabetes, obesity, metabolic
syndrome, or lowering a concentration of a sterol in
the plasma of a subject. In still yet another
embodiment, the present invention provides for a
pharmaceutical composition for the treatment or
prevention of one or more of a vascular condition,
diabetes, obesity, metabolic syndrome, or lowering a
concentration of a sterol in the plasma of a subject,
comprising a therapeutically effective amount of a
composition or therapeutic combination comprising: (a)
at least one compound of Formula (I), or a
pharmaceutically acceptable salt, solvate, or ester
thereof; (b) a cholesterol lowering compound; and (c)
a pharmaceutically acceptable carrier. As used herein,
"therapeutic combination" or "combination therapy"
means the administration of two or more therapeutic
agents, such as a compound according to Formula (I) of
the present invention, and a cholesterol lowering
compound such as one or more substituted azetidinone
or one or more substituted b-lactam, to prevent or
treat a condition, for example a vascular condition,
such as hyperlipidaemia (for example atherosclerosis,
hypercholesterolemia or sitosterolemia), vascular
inflammation, metabolic syndrome, stroke, diabetes,
obesity and/or reduce the level of sterol(s) (such as
cholesterol) in the plasma or tissue. As used herein,
"vascular" comprises cardiovascular, cerebrovascular
and combinations thereof. The compositions,
combinations and treatments of the present invention
can be administered by anysuitable means which produce
contact of these compounds with the site of action in
the body, for example in the plasma, liver, small
intestine, or brain (e.g., hippocampus, cortex,
cerebellum, and basal ganglia) of a subject (mammal or
human or other animal). Such administration includes
co-administration of these therapeutic agents in a
substantially simultaneous manner, such as in a single
tablet or capsule having a fixed ratio of active
ingredients or in multiple, separate capsules for each
therapeutic agent. Also, such administration includes
the administration of each type of therapeutic agent
in a sequential manner. In either case, the treatment
using the combination therapy will provide beneficial
effects in treating the condition. A potential
advantage of the combination therapy disclosed herein
may be a reduction in the required amount of an
individual therapeutic compound or the overall total
amount of therapeutic compounds that are effective in
treating the condition. By using a combination of
therapeutic agents, the side effects of the individual
compounds can be reduced as compared to a monotherapy,
which can improve patient compliance. Also,
therapeutic agents can be selected to provide a
broader range of complimentary effects or
complimentary modes of action. As discussed above, the
compositions, pharmaceutical compositions and
therapeutic combinations of the present invention
comprise: (a) one or more compounds according to
Formula (I) of the present invention, or
pharmaceutically acceptable salts, solvates, or esters
thereof; and (b) one or more cholesterol lowering
agents. A non-limiting list of cholesterol lowering
agents useful in the present invention include HMG CoA
reductase inhibitor compounds such as lovastatin (for
example MEVACOR(r) which is available from Merck &
Co.), simvastatin (for example ZOCOR(r) which is
available from Merck & Co.), pravastatin (for example
PRAVACHOL(r) which is available from Bristol Meyers
Squibb), atorvastatin, fluvastatin, cerivastatin,
CI-981 , rivastatin (sodium 7-(4-
fluorophenyl)-2,6-diisopropyl-5-methoxymethylpyridin-3
-yl)-3,5-dihydroxy-6- heptanoate), rosuvastatin
calcium (CRESTOR(r) from AstraZeneca Pharmaceuticals),
pravastatin (such as NK-104 of Negma Kowa of Japan);
HMG CoA synthetase inhibitors, for example L-659,699
((E,E)-1 1-[3'R-(hydroxymethylH'- oxo^
H-oxetanylJ-S.d.TR-trimethyl^. -undecadienoic acidJj
squalene synthesis inhibitors, for example
squalestatin 1; squalene epoxidase inhibitors,for
example, NB-598
((E)-N-ethyl-N-(6,6-dimethyl-2-hepten-4-ynyl)-3-[(3,3'
- bithiophen-5-yl)methoxy]benzene-methanamine
hydrochloride); sterol (e.g., cholesterol)
biosynthesis inhibitors such as DMP-565; nicotinic
acid derivatives (e.g., compounds comprising a
pyridine-3-carboxylate structure or a pyrazine-2-
carboxylate structure, including acid forms, salts,
esters, zwitterions and tautomers) such as niceritrol,
nicofuranose and acipimox (5-methyl pyrazine-2-
carboxylic acid 4-oxide); clofibrate; gemfibrazol;
bile acid sequestrants such as cholestyramine (a
styrene-divinylbenzene copolymer containing quaternary
ammonium cationic groups capable of binding bile
acids, such as QUESTRAN(r) or QUESTRAN LIGHT(r)
cholestyramine which are available from Bristol-Myers
Squibb), colestipol (a copolymer of diethylenetriamine
and 1-chloro-2,3- epoxypropane, such as COLESTID(r)
tablets which are available from Pharmacia),
colesevelam hydrochloride (such as WelChol(r) Tablets
(poly(allylamine hydrochloride) cross-linked with
epichlorohydrin and alkylated with 1-bromodecane and
(6-bromohexyl)-trimethylammonium bromide) which are
available from Sankyo), water soluble derivatives such
as 3,3-ioene, N- (cycloalkyl) alkylamines and
poliglusam, insoluble quaternized polystyrenes, 



saponins and mixtures thereof; inorganic cholesterol
sequestrants such as bismuth salicylate plus
montmorillonite clay, aluminum hydroxide and calcium
carbonate antacids; ileal bile acid transport ("IBAT")
inhibitors (or apical sodium co-dependent bile acid
transport ("ASBT") inhibitors) such as benzothiepines,
for example the therapeutic compounds comprising a
2,3,4,5-tetrahydro-1- benzothiepine 1, 1-dioxide
structure such as are disclosed in PCT Patent
Application WO 00/38727 which is incorporated herein
by reference; AcylCoA:Cholesterol O-acyltransferase
("ACAT") Inhibitors such as avasimibe ([[2,4,6-tris(1
-methylethyl)phenyl]acetyl]sulfamic acid, 2,6-bis(1-
methylethyl)phenyl ester, formerly known as CI-101 1),
HL-004, lecimibide (DuP- 128) and CL-277082
(L/-(2,4-difluorophenyl)- L/-[[4-(2,2-
dimethylpropyl)phenyl]methyl]- L/-heptylurea), and the
compounds described in P. Chang et al., "Current, New
and Future Treatments in Dyslipidaemia and
Atherosclerosis", Drugs 2000 Jul;60(1); 55-93, which
is incorporated by reference herein; Cholesteryl Ester
Transfer Protein ("CETP") Inhibitors such as those
disclosed in PCT Patent Application No. WO 00/38721
and U.S. Patent No.6,147,090, which are incorporated
herein by reference; probucol or derivatives thereof,
such as AGI-1067 and other derivatives disclosed in
U.S. Patents Nos. 6,121 ,319 and 6,147,250, herein
incorporated by reference; low-density lipoprotein
(LDL) receptor activators such as HOE-402, an
imidazolidinylpyrimidine derivative that directly
stimulates LDL receptor activity, described in M.
Huettinger et al., "Hypolipidemic activity of HOE-402
is Mediated by Stimulation of the LDL Receptor
Pathway", Arterioscler. Thromb. 1993; 13:1005-12,
herein incorporated by reference; fish oils containing
Omega 3 fatty acids (3-PUFA); natural water soluble
fibers, such as psyllium, guar, oat and pectin; plant
stanols and/or fatty acid esters of plant stanols,
such as sitostanol ester used in BENECOL(r) margarine;
nicotinic acid receptor agonists (e.g., agonists of
the HM74 and HM74A receptor which receptor is
described in US 2004/0142377, US 2005/0004178, US
2005/0154029, US 6902902, WO 2004/071 378, WO
2004/071394, WO 01/77320, US 2003/0139343, WO
01/94385, WO 2004/083388, US 2004/254224, US
2004/0254224, US 2003/01 09673 and WO 98/56820) for
example those described in WO 2004/033431 ,WO 2005/01
1677, WO 2005/051937, US 2005/0187280, US
2005/0187263, WO 2005/077950, WO 2005/016867, and WO
2005/016870; and the substituted azetidinone or
substituted b-lactam sterol absorption inhibitors
discussed in detail below. As used herein, "sterol
absorption inhibitor" means a compound capable of
inhibiting the absorption of one or more sterols,
including but not limited to cholesterol, phytosterols
(such as sitosterol, campesterol, stigmasterol and
avenosterol), 5a-stanols (such as cholestanol,
5a-campestanol, 5a-sitostanol), and/or mixtures
thereof, when administered in a therapeutically
effective (sterol and/or 5a-stanol absorption
inhibiting) amount to a mammal or human. Substituted
Azetidinones of Formula (II) In one embodiment,
substituted azetidinones useful in the compositions,
therapeutic combinations and methods of the present
invention are represented by Formula (II) below:(H) or
pharmaceutically acceptable salts, solvates, or esters
of the compounds of Formula (II), wherein, in Formula
(II) above: Ar1 and Ar2 are independently selected
from the group consisting of aryl and R4-substituted
aryl; Ar3 is aryl or R5-substituted aryl; X, Y and Z
are independently selected from the group consisting
of -CH2-, -CH(lower alkyl)- and -C(lower alkyl)2- ; R
and R2 are independently selected from the group
consisting of -OR6, -OC(O)R6, -OC(O)OR9 and
-OC(O)NR6R7; R1 and R3 are independently selected from
the group consisting of hydrogen, lower alkyl and
aryl; q is Oor 1; r is Oor 1; m, n and p are
independently selected from O, 1, 2, 3 or 4; provided
that at least one of q and r is 1, and the sum of m,
n, p, q and r is 1, 2, 3, 4, 5 or 6; and provided that
when p is 0 and r is 1, the sum of m, q and n is 1, 2,
3, 4 or 5; R4 is 1-5 substituents independently
selected from the group consisting of lower alkyl,
-OR6, -OC(O)R6, -OC(O)OR9, -0(CH 2)I-5OR6,
-OC(O)NR6R7, -NR6R7, -NR6C(O)R7, -NR6C(O)OR9,
-NR6C(O)NR7R8, -NR6SO2R9, -C(O)OR6, -C(O)NR6R7,
-C(O)R6, -S(O)2NR6R7 S(O)0-2R9, -O(CH2)1-10-C(O)OR6,
-0(CH 2)I-I oCONR6R7, -(lower alkylene)COOR6,
-CH=CH-C(O)OR 6, -CF3, -CN, -NO2 and halogen; R5 is
1-5 substituents independently selected from the group
consisting of -OR6, -OC(O)R6, -OC(O)OR9,
-O(CH2)1-5OR6, -OC(O)NR6R7, -NR6R7, -NR6C(O)R7,
-NR6C(O)OR9, -NR6C(O)NR7R8, -NR6S(O)2R9, -C(O)OR6,
-C(O)NR6R7, -C(O)R6, -SO2NR6R7, S(O)0-2R9,
-O(CH2)i-10-C(O)OR6, -O(CH2)1-10C(O)NR6R7, -(lower
alkylene)C(O)OR 6 and -CH=CH-C(O)OR 6; R6, R7 and R8
are independently selected from the group consisting
of hydrogen, lower alkyl, aryl and aryl-substituted
lower alkyl; andR9 is lower alkyl, aryl or
aryl-substituted lower alkyl. Preferably, R4 is 1-3
independently selected substituents, and R5 is
preferably 1-3 independently selected substituents.
Certain compounds useful in the therapeutic
compositions or combinations of the invention may have
at least one asymmetrical carbon atom and therefore
all isomers, including enantiomers, diastereomers,
stereoisomers, rotamers, tautomers and racemates of
the compounds of Formula II-XIII (where they exist)
are contemplated as being part of this invention. The
invention includes d and I isomers in both pure form
and in admixture, including racemic mixtures. Isomers
can be prepared using conventional techniques, either
by reacting optically pure or optically enriched
starting materials or by separating isomers of a
compound of the Formulae II-XIII. Isomers may also
include geometric isomers, e.g., when a double bond is
present. Those skilled in the art will appreciate that
for some of the compounds of the Formulae II-XIII, one
isomer may show greater pharmacological activity than
other isomers. Preferred compounds of Formula (II) are
those in which Ar1 is phenyl or R4-substituted phenyl,
more preferably (4-R4)-substituted phenyl. Ar2 is
preferably phenyl or R4-substituted phenyl, more
preferably (4-R4)-substituted phenyl. Ar3 is
preferably R5-substituted phenyl, more preferably
(4-R5)-substituted phenyl. When Ar1 is
(4-R4)-substituted phenyl, R4 is preferably a halogen.
When Ar2 and Ar3 are R4- and R5-substituted phenyl,
respectively, R4 is preferably halogen or -OR6 and R5
is preferably -OR6, wherein R6 is lower alkyl or
hydrogen. Especially preferred are compounds wherein
each of Ar1 and Ar2 is 4-fluorophenyl and Ar3 is
4-hydroxyphenyl or 4-methoxyphenyl. X, Y and Z are
each preferably -CH2- . R1 and R3 are each preferably
hydrogen. R and R2 are preferably -OR6 wherein R6 is
hydrogen, or a group readily metabolizable to a
hydroxyl (such as -OC(O)R6, -OC(O)OR9 and -OC(O)NR6R7,
defined above). The sum of m, n, p, q and r is
preferably 2, 3 or 4, more preferably 3. Preferred are
compounds OF Formula (II) wherein m, n and r are each
zero, q is 1 and p is 2. Also preferred are compounds
of Formula (II) in which p, q and n are each zero, r
is 1 and m is 2 or 3. More preferred are compounds
wherein m, n and rare each zero, q is 1, p is 2, Z is
-CH2- and R is -OR6, especially when R6 is hydrogen.
Also more preferred are compounds of Formula (II)
wherein p, q and n are each zero, r is 1, m is 2, X is
-CH - and R2 is -OR6, especially when R6 is hydrogen.
Another group of preferred compounds of Formula (II)
is that in which Ar1 is phenyl or R4-substituted
phenyl, Ar2 is phenyl or R4-substituted phenyl and Ar3
is R5-substituted phenyl. Also preferred are compounds
in which Ar1 is phenyl or R4-substituted phenyl, Ar2
is phenyl or R4-substituted phenyl, Ar3 is
R5-substituted phenyl, and the sum of m, n, p, q and r
is 2, 3 or 4, more preferably 3. More preferred are
compounds wherein Ar1 is phenyl or R4-substituted
phenyl, Ar2 is phenyl or R4-substituted phenyl, Ar3 is
R5-substituted phenyl, and wherein m, n and r are each
zero, q is 1 and p is 2, or wherein p, q and n are
each zero, r is 1 and m is 2 or 3. Substituted
Azetidinones of Formula (III) In a preferred
embodiment, a substituted azetidinone of Formula (II)
useful in the compositions, therapeutic combinations
and methods of the present invention is represented by
Formula (III) (ezetimibe) below: or pharmaceutically
acceptable salts, solvates, or esters of the compound
of Formula (III). The compound of Formula (III) can be
in anhydrous or hydrated form. A product containing
ezetimibe compound is commercially available as
ZETIA(r) ezetimibe formulation from MSP
Pharmaceuticals. Compounds of Formula (II) can be
prepared by a variety of methods well 



known to those skilled in the art, for example such as
are disclosed in U.S. Patents Nos. 5,631 ,365, 5,767,1
15, 5,846,966, 6,207,822, 6,627,757, 6,093,812,
5,306,817, 5,561 ,227, 5,688,785, and 5,688,787, each
of which is incorporated herein by
reference.Substituted Azetidinones of Formula (IV)
Alternative substituted azetidinones useful in the
compositions, therapeutic combinations and methods of
the present invention are represented by Formula (IV)
below: or a pharmaceutically acceptable salt thereof
or a solvate thereof, or an ester thereof, wherein, in
Formula (IV) above: Ar1 is R3-substituted aryl; Ar2 is
R4-substituted aryl; Ar3 is R5-substituted aryl; Y and
Z are independently selected from the group consisting
of -CH2-, -CH(lower alkyl)- and -C(lower alkyl)2-; A
is selected from -O-, -S-, -S(O)- or -S(O)2- ; R1 is
selected from the group consisting of -OR6, -OC(O)R 6,
-OC(O)OR 9 and -OC(O)NR 6R7; R2 is selected from the
group consisting of hydrogen, lower alkyl and aryl; or
R1 and R2 together are =0; q is 1, 2 or 3; p is O, 1,
2, 3 or 4; R5 is 1-3 substituents independently
selected from the group consisting of -OR6, -OC(O)R6,
-OC(O)OR 9, -O(CH2)i-5OR9, -OC(O)NR 6R7, -NR6R7
-NR6C(O)R7, -NR6C(O)OR9, -NR6C(O)NR7R8,
-NR6S(O)2-lower alkyl, -NR6S(O)2-aryl, -C(O)NR 6R7,
-COR6, -SO2NR6R7 S(O)o.2-alkyl, S(O)o-2-aryl, -O(CH2)i
-10-C(O)OR6, -O(CH 2)-M0C(O)NR 6R7, o-halogeno,
m-halogeno, o-lower alkyl, m-lower alkyl, -(lower
alkylene)-C(O)OR 6, and -CH=CH-C(O)OR 6; R3 and R4 are
independently 1-3 substituents independently selected
from the group consisting of R5, hydrogen, p-lower
alkyl, aryl, -NO2, -CF3 and p-halogeno;R6, R7 and R8
are independently selected from the group consisting
of hydrogen, lower alkyl, aryl and aryl-substituted
lower alkyl; and R9 is lower alkyl, aryl or
aryl-substituted lower alkyl. Methods for making
compounds of Formula (IV) are well known to those
skilled in the art. Non-limiting examples of suitable
methods are disclosed in U.S. Patent No. 5,688,990,
which is incorporated herein by reference. Substituted
Azetidinones of Formula (V) In another embodiment,
substituted azetidinones useful in the compositions,
therapeutic combinations and methods of the present
invention are represented by Formula (V): (V) or a
pharmaceutically acceptable salt thereof or a solvate
thereof, or an ester thereof, wherein, in Formula (V)
above: A is selected from the group consisting of
R2-substituted heterocycloalkyl, R2-substituted
heteroaryl, R2-substituted benzo-fused
heterocycloalkyl, and R2-substituted benzo-fused
heteroaryl; Ar1 is aryl or R3-substituted aryl; Ar2 is
aryl or R4-substituted aryl; Q is a bond or, with the
3-position ring carbon of the azetidinone, forms the
spiro group ; and R1 is selected from the group
consisting of: -(CH2)q-, wherein q is 2-6, provided
that when Q forms a spiro ring, q can also be zero or
1; -(CH2)e-G-(CH2)r, wherein G is -O-, -C(O)-,
phenylene, -NR8- or -S(O)o-2-, e is 0-5 and r is 0-5,
provided that the sum of e and r is 1-6; -(C2-C6
alkenylene)-; and -(CH2)f-V-(CH2)g- , wherein V is
C3-C6 cycloalkylene, f is 1-5 and g is 0-5, provided
that the sum of f and g is 1-6;R5 is selected from: R6
and R7 are independently selected from the group
consisting of -CH2-, -CH(C1-C6 alkyl)-, -C(di-(C1-C6)
alkyl), -CH=CH- and -C(C1-C6 alkyl)=CH-; or R5
together with an adjacent R6, or R5 together with an
adjacent R7, form a -CH=CH- or a -CH=C(C1-C6 alkyl)-
group; a and b are independently 0, 1, 2 or 3,
provided both are not zero; provided that when R6 is
-CH=CH- or -C(C1-C6 alkyl)=CH-, a is 1; provided that
when R7 is -CH=CH- or -C(C1-C alkyl)=CH-, b is 1;
provided that when a is 2 or 3, the R6ls can be the
same or different; and provided that when b is 2 or 3,
the R7ls can be the same or different; and when Q is a
bond, R1 also can be selected from: where M is -O-,
-S-, -S(O)- or -S(O)2-; X, Y and Z are independently
selected from the group consisting of -CH2-, -CH(C1-C6
alkyl)- and -C(di-(C1-C6) alkyl); R10 and R12 are
independently selected from the group consisting of
-OR14, -OC(O)R14, -OC(O)OR16 and -OC(O)NR14R15 ; R11
and R13 are independently selected from the group
consisting of hydrogen, (C1-C6)alkyl and aryl; or R10
and R11 together are =O, or R12 and R13 together are
=O; d is 1, 2 or 3; h is 0, 1, 2, 3 or 4; s is 0 or 1;
t is 0 or 1; m, n and p are independently 0-4;
provided that at least one of s and t is 1, and the
sum of m, n, p, s and t is 1-6; provided that when p
is 0 and t is 1, the sum of m, s and n is 1-5; and
provided that when p is 0 and s is 1, the sum of m, t
and n is 1-5; v is 0 or 1; j and k are independently
1-5, provided that the sum of j , k and v is 1-5;R2 is
1-3 substituents on the ring carbon atoms selected
from the group consisting of hydrogen, (C1-Ci O)alkyl,
(C2-Ci 0)alkenyl, (C2-Ci 0)alkynyl, (C3-C6)cycloalkyl,
(C3-C6)cycloalkenyl, R17-substituted aryl,
R17-substituted benzyl, R17-substituted benzyloxy,
R17-substituted aryloxy, halogeno, -NR14R15,
NR14R15(C1-C6 alkylene)-, NR14R15C(O)(C1-C6
alkylene)-, -NHC(O)R16, OH, C1-C6 alkoxy, -OC(O)R16,
-C(O)R14, hydroxy(C1-C6)alkyl,
(C1-C6)alkoxy(C1-C6)alkyl, NO2, -S(O)o-2R16,
-S(O)2NR14R15 and -(C1-C6 alkylene)C(O)OR14; when R2
is a substituent on a heterocycloalkyl ring, R2 is as
defined, or R2 is =0 or ; and, where R2 is a
substituent on a substitutable ring nitrogen, R2 is
hydrogen, (C1-C6)alkyl, aryl, (C1-C6)alkoxy, aryloxy,
(C1-C6)alkylcarbonyl, arylcarbonyl, hydroxy,
-(CH2)1-6CONR18R18, wherein J is -O-, -NH-, -NR 18- or
-CH2- ; R3 and R4 are independently selected from the
group consisting of 1-3 substituents independently
selected from the group consisting of (C1-C6)alkyl,
-OR 14, -OC(O)R 14, -OC(O)OR 16, -O(CH 2)1-5OR14,
-OC(O)NR 14R15, -NR 14R15, -NR 14C(O)R 15, -NR
14C(O)OR 16, -NR 14C(O)NR 15R19, -NR 14S(O) 2R16,
-C(O)OR 14, -C(O)NR 14R15, -C(O)R 14, -S(O) 2NR14R15,
S(O) 0-2R16, -O(CH 2)1-10-C(O)OR 14, -0(CH
2)1-10C(O)NR 14R15, -(C 1-C6 alkylene)-C(O)OR 14,
-CH=CH-C(O)OR 14, -CF 3, -CN, -NO 2 and halogen; R8 is
hydrogen, (C1-C6)alkyl, aryl (C1-C6)alkyl, -C(O)R 14
or -C(O)OR 14; R9 and R17 are independently 1-3 groups
independently selected from the group consisting of
hydrogen, (C1-C6)alkyl, (C1-C6)alkoxy, -C(O)OH, NO2,
-NR 14R15 , OH and halogeno; R14 and R15 are
independently selected from the group consisting of
hydrogen, (C1-C6)alkyl, aryl and aryl-substituted
(C1-C6)alkyl; R16 is (C1-C6)alkyl, aryl or R17
substituted aryl; R18 is hydrogen or (C1-C6)alkyl; and
R19 is hydrogen, hydroxy or (C1-C6)alkoxy.Methods for
making compounds of Formula (V) are well known to
those skilled in the art. Non-limiting examples of
suitable methods are disclosed in U.S. Patent No.
5,656,624, which is incorporated herein by reference.
Substituted Azetidinones of Formula (Vl) In another
embodiment, substituted azetidinones useful in the
compositions, therapeutic combinations and methods of
the present invention are represented by Formula (Vl):
or a pharmaceutically acceptable salt thereof or a
solvate thereof, or an ester thereof, wherein, in
Formula (Vl) above: Ar1 is aryl, R10 substituted aryl
or heteroaryl; Ar2 is aryl or R4-substituted aryl; Ar3
is aryl or R5-substituted aryl; X and Y are
independently selected from the group consisting of
-CH2- , -CH(lower alkyl)- and -C(lower alkyl)2-; R is
-OR6, -OC(O)R 6, -OC(O)OR 9 or -OC(O)NR 6R7; R1 is
hydrogen, lower alkyl or aryl; or R and R1 together
are =0; q is Oor 1; r is O, 1 or 2; 



m and n are independently 0, 1, 2, 3, 4 or 5; provided
that the sum of m, n and q is 1, 2, 3, 4 or 5; R4 is
1-5 substituents independently selected from the group
consisting of lower alkyl, -OR6, -OC(O)R 6, -OC(O)OR
9, -O(CH2))1-5OR6, -OC(O)NR 6R7, -NR6R7, -NR6C(O)R7,
-NR6C(O)OR9, -NR6C(O)NR7R8, -NR6S(O)2R9 -C(O)OR 6,
-C(O)NR 6R7, -C(O)R 6, -S(O)2NR6R7, S(O)0-2R9,
-O(CH2)1-10-C(O)OR6, -0(CH 2) 1-10C(O)NR6R7 , -(lower
alkylene)C(O)OR 6 and -CH=CH-C(O)OR 6; R5 is 1-5
substituents independently selected from the group
consisting of -OR6, -OC(O)R6, -OC(O)OR 9, -O(CH2)1-50
R6, -OC(O)NR 6R7 -NR6R7, -NR6C(O)R7 -NR6C(O)OR 9,
-NR6C(O)NR7R8, -NR6S(O)2R9, -C(O)OR6, -C(O)NR6R7,
-C(O)R6, -S(O)2NR6R7, S(O)o-2R9,
-O(CH2)1-10-C(O)OR6,-0(CH 2)i-ioC(O)NR 6R7, -CF3, -CN,
-NO2, halogen, -(lower alkylene)C(O)OR 6 and
-CH=CH-C(O)OR6; R6, R7 and R8 are independently
selected from the group consisting of hydrogen, lower
alkyl, aryl and aryl-substituted lower alkyl; R9 is
lower alkyl, aryl or aryl-substituted lower alkyl; and
R10 is 1-5 substituents independently selected from
the group consisting of lower alkyl, -OR6, -OC(O)R 6,
-OC(O)OR9, -O(CH2)i-5OR6, -OC(O)NR 6R7, -NR6R7,
-NR6C(O)R7, -NR6C(O)OR 9, -NR6C(O)NR7R8, -NR6S(O)2R9,
-C(O)OR6, -C(O)NR6R7, -C(O)R6, -S(O)2NR6R7,
-S(O)0-2R9, -0(CH 2)i-io-C(O)OR 6,
-O(CH2)i-10C(O)NR6R7, -CF3, -CN, -NO2 and halogen.
Methods for making compounds of Formula (Vl) are well
known to those skilled in the art. Non-limiting
examples of suitable methods are disclosed in U.S.
Patent No. 5,624,920, which is incorporated herein by
reference. Substituted Azetidinones of Formula (VII)
In another embodiment, substituted azetidinones useful
in the compositions, therapeutic combinations and
methods of the present invention are represented by
Formula (VII): (VII) or a pharmaceutically acceptable
salt thereof or a solvate thereof, or an ester
thereof, wherein: R1 is: and R3 are independently
selected from the group consisting of: -CH2-,
-CH(lower alkyl)-, -C(lower alkyl)2-, -CH=CH- and
-C(lower alkyl)=CH-; or R1 together with an adjacent
R2, or R1 together with an adjacent R3, form a -CH=CH-
or a -CH=C(lower alkyl)- group;u and v are
independently 0, 1, 2 or 3, provided both are not
zero; provided that when R2 is -CH=CH- or -C(lower
alkyl)=CH-, v is 1; provided that when R3 is -CH=CH-
or -C(lower alkyl)=CH-, u is 1; provided that when v
is 2 or 3, each R2 can be the same or different; and
provided that when u is 2 or 3, each R3 can be the
same or different; R4 is selected from B-(CH2)mC(O)-,
wherein m is 0, 1, 2, 3, 4 or 5; B-(CH2)q-, wherein q
is 0, 1, 2, 3, 4, 5 or 6; B-(CH2)e-Z-(CH2)r, wherein Z
is -O-, - C(O)-, phenylene, -N(R8)- or -S(O)0-2- , e
is 0, 1, 2, 3, 4 or 5 and r is 0, 1, 2, 3, 4 or 5,
provided that the sum of e and r is 0, 1, 2, 3, 4, 5
or 6; B-(C -C6 alkenylene)-; B-(C4-C6 alkadienylene)-;
B-(CH2)t-Z-(C2-C6 alkenylene)-, wherein Z is as
defined above, and wherein t is 0, 1, 2 or 3, provided
that the sum of t and the number of carbon atoms in
the alkenylene chain is 2, 3, 4, 5 or 6;
B-(CH2)f-V-(CH2)g-, wherein V is C3-C6 cycloalkylene,
f is 1, 2, 3, 4 or 5 and g is 0, 1, 2, 3, 4 or 5,
provided that the sum of f and g is 1, 2, 3, 4, 5 or
6; B-(CH2)t-V-(C2-C6 alkenylene)- or B-(C2-C
alkenylene)-V-(CH2)r, wherein V and t are as defined
above, provided that the sum of t and the number of
carbon atoms in the alkenylene chain is 2, 3, 4, 5 or
6; B-(CH2)a-Z-(CH2)b-V-(CH2)d-, wherein Z and V are as
defined above and a, b and d are independently 0, 1,
2, 3, 4, 5 or 6, provided that the sum of a, b and d
is 0, 1, 2, 3, 4, 5 or 6; or T-(CH2)S- , wherein T is
a C3-C6 cycloalkyl and s is 0, 1, 2, 3, 4, 5 or 6; or
R1 and R4 together form the group B is selected from
indanyl, indenyl naphthyl, tetrahydronaphthyl,
heteroaryl or W-substituted heteroaryl, wherein
heteroaryl is selected from the group consisting of
pyrrolyl, pyridinyl, pyrimidinyl, pyrazinyl,
triazinyl, imidazolyl, thiazolyl, pyrazolyl, thienyl,
oxazolyl and furanyl, and for nitrogen-containing
heteroaryls, the N-oxides thereof, or W is 1 to 3
substituents independently selected from the group
consisting of lower alkyl, hydroxy lower alkyl, lower
alkoxy, alkoxyalkyl, alkoxyalkoxy,
alkoxycarbonylalkoxy, (lower alkoxyimino)-lower alkyl,
loweralkanedioyl, lower alkyl lower alkanedioyl,
allyloxy, -CF3, -OCF3, benzyl, R7-benzyl, benzyloxy,
R7-benzyloxy, phenoxy, R7-phenoxy, dioxolanyl, NO2,
-N(R8)(R9) , N(R8)(R9)-lower alkylene-,
N(R8)(R9)-lower alkylenyloxy-, OH, halogeno, -CN, -N3,
-NHC(O)OR 10, -NHC(O)R 10, R1 1(O)2SNH-, (R1
1(O)2S)2N-, -S(O)2NH2, -S(O)o-2R8,
tert-butyldimethyl-silyloxymethyl, -C(O)R12, -C(O)OR
19, -C(O)N(R8)(R9) , -CH=CHC(O)R 12, -lower
alkylene-C(O)R 12, R10C(O)(lower alkylenyloxy)-,
N(R8)(R9)C(O)(lower alkylenyloxy)- and substitution on
ring carbon atoms, and the substituents on the
substituted heteroaryl ring nitrogen atoms, when
present, are selected from the group consisting of
lower alkyl, lower alkoxy, -C(O)OR 10, -C(O)R 10, OH,
N(R8)(R9)-lower alkylene-, N(R8)(R9)-lower
alkylenyloxy-, -S(O)2NH2 and 2-(trimethylsilyl)-
ethoxymethyl; R7 is 1-3 groups independently selected
from the group consisting of lower alkyl, lower
alkoxy, -C(O)OH, NO2, -N(R8)(R9) , OH, and halogeno;
R8 and R9 are independently selected from H or lower
alkyl; R10 is selected from lower alkyl, phenyl,
R7-phenyl, benzyl or R7-benzyl; R11 is selected from
OH, lower alkyl, phenyl, benzyl, R7-phenyl or
R7-benzyl; R12 is selected from H, OH, alkoxy,
phenoxy, benzyloxy, -N(R8)(R9) , lower alkyl, phenyl
or R7-phenyl; R13 is selected from -O-, -CH2-, -NH-,
-N(lower alkyl)- or -NC(O)R19; R15 , R16 and R17 are
independently selected from the group consisting of H
and the groups defined for W; or R15 is hydrogen and
R16 and R17, together with adjacent carbon atoms to
which they are attached, form a dioxolanyl ring; R19
is H, lower alkyl, phenyl or phenyl lower alkyl; and
R20 and R2 1 are independently selected from the group
consisting of phenyl, W-substituted phenyl, naphthyl,
W-substituted naphthyl, indanyl, indenyl,
tetrahydronaphthyl, benzodioxolyl, heteroaryl,
W-substituted heteroaryl, benzofused heteroaryl,
W-substituted benzo-fused heteroaryl and cyclopropyl,
wherein heteroaryl is as defined above.Methods for
making compounds of Formula (VII) are well known to
those skilled in the art. Non-limiting examples of
suitable methods are disclosed in U.S. Patent No.
5,698,548, which is incorporated herein by reference.
Substituted Azetidinones of Formula (VIII) In another
embodiment, substituted azetidinones useful in the
compositions, therapeutic combinations and methods of
the present invention are represented by Formulas
(VIIIA) and (VIIIB): and or a pharmaceutically
acceptable salt, solvate, or ester thereof, wherein: A
is -CH=CH-, -CC- or -(CH2)P- wherein p is 0, 1 or 2; B
is B1is D is -(CH2)mC(O)- or -(CH2)q- wherein m is 1,
2, 3 or 4 and q is 2, 3 or 4;E is d oto C2O alkyl or
-C(O)-(C9 to Ci9)-alkyl, wherein the alkyl is straight
or branched, saturated or containing one or more
double bonds; R is hydrogen, C1-C15 alkyl, straight or
branched, saturated or containing one or more double
bonds, or B-(CH2)r - , wherein r is 0, 1, 2, or 3; R1,
R2, R3, R1', R2', and R3' are independently selected
from the group consisting of hydrogen, lower alkyl,
lower alkoxy, carboxy, NO2, NH2, OH, halogeno, lower
alkylamino, dilower alkylamino, -NHC(O)OR5, R6(O)2SNH-
and - S(O)2NH2; R4 is wherein n is 0, 1, 2 or 3; R5 is
lower alkyl; and R6 is OH, lower alkyl, phenyl, benzyl
or substituted phenyl wherein the substituents are 1-3
groups independently selected from the group
consisting of lower alkyl, lower alkoxy, carboxy, NO2,
NH2, OH, halogeno, lower alkylamino and dilower
alkylamino; or a pharmaceutically acceptable salt,
solvate, or ester thereof. Sterol Absorption
Inhibitors of Formula (IX) In another embodiment,
sterol absorption inhibitors useful in the
compositions and methods of the present invention are
represented by Formula (IX): or a pharmaceutically
acceptable salt, solvate, or ester thereof, wherein,
in 



Formula (IX) above, R26 is H or OG1; G and G1 are
independently selected from the group consisting
ofprovided that when R26 is H or OH, G is not H; R, Ra
and Rb are independently selected from the group
consisting of H, -OH, halogeno, -NH2, azido,
(C1-C6)aIkOXy(C1-C6)-alkoxy or -W-R30; W is
independently selected from the group consisting of
-NH-C(O)-, -O-C(O)-, -O-C(O)-N(R 3 1)-, -NH-C(O)-N(R 3
1)- and -O-C(S)-N(R 3 1)-; R2 and R6 are independently
selected from the group consisting of H, (C1-C6)alkyl,
aryl and aryl(C 1-C6)alkyl; R3, R4, R5, R7, R3a and
R4a are independently selected from the group
consisting of H, (C1-C6)alkyl, aryl(C 1-C6)alkyl,
-C(O)(C 1-C6)alkyl and -C(O)aryl; R30 is selected from
the group consisting of R32-substituted T,
R32-substituted-T-(C 1-C6)alkyl, R32-substituted-(C
2-C4)alkenyl, R32-substituted-(C 1-C6)alkyl,
R32-substituted-(C 3-C7)cycloalkyl and
R32-substituted-(C 3-C7)cycloalkyl(C 1-C6)alkyl; R31
is selected from the group consisting of H and
(C1-C4)alkyl; T is selected from the group consisting
of phenyl, furyl, thienyl, pyrrolyl, oxazolyl,
isoxazolyl, thiazolyl, iosthiazolyl, benzothiazolyl,
thiadiazolyl, pyrazolyl, imidazolyl and pyridyl; R32
is independently selected from 1-3 substituents
independently selected from the group consisting of
halogeno, (C1-C4)alkyl, -OH, phenoxy, -CF3, -NO ,
(C1-C4)alkoxy, methylenedioxy, oxo,
(C1-C4)alkylsulfanyl, (C1-C4)alkylsulfinyl,
(C1-C4)alkylsulfonyl, -N(CH3)2, -C(O)-NH(C 1-C4)alkyl,
-C(O)-N((C 1-C4)alkyl)2, -C(O)-(C1-C4)alkyl, -C(O)-(Ci
-C4)alkoxy and pyrrolidinylcarbonyl; orR32 is a
covalent bond and R3 1, the nitrogen to which it is
attached and R32 form a pyrrolidinyl, piperidinyl,
N-methyl-piperazinyl, indolinyl or morpholinyl group,
or a (C1-C^alkoxycarbonyl-substituted pyrrolidinyl,
piperidinyl, N-methylpiperazinyl, indolinyl or
morpholinyl group; Ar1 is aryl or R10-substituted
aryl; Ar2 is aryl or R11-substituted aryl; Q is a bond
or, with the 3-position ring carbon of the
azetidinone, forms the spiro group and R1 is selected
from the group consisting of -(CH2Jq-, wherein q is
2-6, provided that when Q forms a spiro ring, q can
also be zero or 1; -(CH2)e-E-(CH2)r, wherein E is -O-,
-C(O)-, phenylene, -NR22- or -S(O)o-2-, e is 0-5 and r
is 0-5, provided that the sum of e and r is 1-6;
-(C2-C6)alkenylene-; and -(CH2)f-V-(CH2)g-, wherein V
is C3-C6 cycloalkylene, f is 1-5 and g is 0-5,
provided that the sum of f and g is 1-6; R12 is: R13
and R14 are independently selected from the group
consisting of -CH2-, -CH((C 1-C6) alkyl)-, -C((C1-C6)
alkyl)2, -CH=CH- and -C((C 1-C6) alkyl)=CH-; or R12
together with an adjacent R13, or R12 together with an
adjacent R14 , form a -CH=CH- or a -CH=C(C 1-C6
alkyl)- group; a and b are independently 0, 1, 2 or 3,
provided both are not zero; provided that when R13 is
-CH=CH- or -C(C1-C6 alkyl)=CH-, a is 1; provided that
when R14 is -CH=CH- or -C(C1-C6 alkyl)=CH-, b is 1;
provided that when a is 2 or 3, each R13 can be the
same or different; and provided that when b is 2 or 3,
each R14 can be the same or different; and when Q is a
bond, R1 also can be:M is -O-, -S-, -S(O)- or -S(O)2-;
X, Y and Z are independently selected from the group
consisting of -CH2-, -CH(C1-C6)alkyl- and
-C((C1-C6)alkyl)2; R10 and R11 are independently
selected from the group consisting of 1-3 substituents
independently selected from the group consisting of
(C1-C6)alkyl, -OR19, -OC(O)R19, -OC(O)OR21,
-O(CH2)1-5OR19, -OC(O)NR19R20, -NR19R20, -NR19C(O)R20,
-NR19C(O)OR21, -NR19C(O)NR20R25, -NR19S(O)2R2 1,
-C(O)OR19, -C(O)NR19R20, -C(O)R19, -S(O)2NR19R20
S(O)0-2R21, -O(CH 2)M O-C(O)OR 19,
-O(CH2)1-10C(O)NR19R20, -(C1-C6 alkylene)-C(O)OR 19,
-CH=CH-C(O)OR19, -CF3, -CN, -NO2 and halogen; R15 and
R17 are independently selected from the group
consisting of -OR19, -OC(O)R19, -OC(O)OR21 and
-OC(O)NR 19R20; R16 and R18 are independently selected
from the group consisting of H, (C1-C6)alkyl and aryl;
or R15 and R16 together are =0, or R17 and R18
together are =0; d is 1, 2 or 3; h is 0, 1, 2, 3 or 4;
s is 0 or 1; t is 0 or 1; m, n and p are independently
0-4; provided that at least one of s and t is 1, and
the sum of m, n, p, s and t is 1-6; provided that when
p is 0 and t is 1, the sum of m, s and n is 1-5; and
provided that when p is 0 and s is 1, the sum of m, t
and n is 1-5; v is 0 or 1; j and k are independently
1-5, provided that the sum of j , k and v is 1-5; and
when Q is a bond and R1 is , Ar1 can also be pyridyl,
isoxazolyl, furanyl, pyrrolyl, thienyl, imidazolyl,
pyrazolyl, thiazolyl, pyrazinyl, pyrimidinyl or
pyridazinyl;R19 and R20 are independently selected
from the group consisting of H, (C1-C6)alkyl, aryl and
aryl-substituted (C1-C6)alkyl; R21 is (C1-C6)alkyl,
aryl or R24-substituted aryl; R22 is H, (C1-C6)alkyl,
aryl (C1-C6)alkyl, -C(O)R19 Or -C(O)OR 19; R23 and R24
are independently 1-3 groups independently selected
from the group consisting of H, (C1-C6)alkyl,
(C1-C6)alkoxy, -C(O)OH, NO2, -NR19R20, -OH and
halogeno; and R25 is H, -OH or (C1-C6)alkoxy. Methods
for making compounds of Formula (IX) are well known to
those skilled in the art. Non-limiting examples of
suitable methods are disclosed in U.S. Patent No.
5,756,470, which is incorporated herein by reference.
Substituted Azetidinones of Formula (X) In another
embodiment, substituted azetidinones useful in the
compositions and methods of the present invention are
represented by Formula (X) below: (X) or a
pharmaceutically acceptable salt, solvate, or ester
thereof, wherein in Formula (X): R1 is selected from
the group consisting of H, G, G1, G2, -SO3H and -PO3H;
G is selected from the group consisting of: H,(sugar
derivatives) wherein R, Ra and Rb are each
independently selected from the group consisting of H,
-OH, halo, -NH2, azido, (C1-C6)alkoxy(C1-C6)alkoxy or
-W-R30; W is independently selected from the group
consisting of -NH-C(O)-, -O-C(O)-, -O-C(O)-N(R3 1)-,
-NH-C(O)-N(R 3 1)- and -O-C(S)-N(R3 1)-; R2 and R6 are
each independently selected from the group consisting
of H, (C1-C6)alkyl, acetyl, aryl and
aryl(C1-C-6)alkyl; R3, R4, R5, R7, R3a and R4a are
each independently selected from the group consisting
of H, (C1-C6)alkyl, acetyl, aryl(C1-C6)alkyl,
-C(O)(C1-C6)alkyl and -C(O)aryl; R30 is independently
selected from the group consisting of R32-substituted
T, R32-substituted-T-(C1-C6)alkyl, R32-substituted-(C
2-C4)alkenyl, R32-substituted-(C1-C6)alkyl,
R32-substituted-(C 3-C7)cycloalkyl and
R32-substituted-(C 3-C7)cycloalkyl(C1-C6)alkyl; R31 is
independently selected from the group consisting of H
and (C1-C4)alkyl; T is independently selected from the
group consisting of phenyl, furyl, thienyl, pyrrolyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
benzothiazolyl, thiadiazolyl, pyrazolyl, imidazolyl
and pyridyl; R32 is independently selected from 1-3
substituents which are each independently selected
from the group consisting of H, halo, (C1-C4)alkyl,
-OH, phenoxy, -CF3, -NO2, (C1-C4)alkoxy,
methylenedioxy, oxo, (C1-C4)alkylsulfanyl,
(C1-C4)alkylsulfinyl, (C1-C4)alkylsulfonyl, -N(CH3 ) ,
-C(O)-NH(C1-C4)alkyl,-C(O)-N(C1-C4)alkyl)2,
-C(O)-(C1-C4)alkyl, -C(O)-(C1-C4)alkoxy and
pyrrolidinylcarbonyl; or R32 is a covalent bond and R3
1, the nitrogen to which it is attached and R32 form a
pyrrolidinyl, piperidinyl, N-methyl-piperazinyl,
indolinyl or morpholinyl group, or a
(C1-C4)alkoxycarbonyl-substituted pyrrolidinyl,
piperidinyl, N-methylpiperazinyl, indolinyl or
morpholinyl group; G1 is represented by the structure:



wherein R33 is independently selected from the group
consisting of unsubstituted alkyl, R^-substituted
alkyl, (R35)(R36)alkyl-, R34 is one to three
substituents, each R34 being independently selected
from the group consisting of HO(O)C-, HO-, HS-,
(CH3)S-, H2N-, (NH2)(NH)C(NH)-, (NH2)C(O)- and
HO(O)CCH(NH3 +)CH2SS-; R35 is independently selected
from the group consisting of H and NH2-; R36 is
independently selected from the group consisting of H,
unsubstituted alkyl, R34-substituted alkyl,
unsubstituted cycloalkyl and R34-substituted
cycloalkyl; G2 is represented by the structure:
wherein R37 and R38 are each independently selected
from the group consisting of (C1-C6)alkyl and aryl;
R26 is one to five substituents, each R26 being
independently selected from the group consisting of:
a) H;b) -OH; c) -OCH3; d) fluorine; e) chlorine; f)
-O-G; g) -O-G1; h) -O-G2; i) -SO3H; and j) -PO 3H;
provided that when R1 is H, R26 is not H, -OH, -OCH3
or -O-G; Ar1 is aryl, R1^substituted aryl, heteroaryl
or R10-substituted heteroaryl; Ar2 is aryl,
R11-substituted aryl, heteroaryl or R11-substituted
heteroaryl; L is selected from the group consisting
of: a) a covalent bond; b) -(CH2)q- , wherein q is
1-6; c) -(CH2)e-E-(CH2)r, wherein E is -O-, -C(O)-,
phenylene, -NR22- or -S(O)o-2-, e is 0-5 and r is 0-5,
provided that the sum of e and r is 1- 6; d) -(C
2-C6)alkenylene-; e) -(CH2)rV-(CH 2)g-, wherein V is
C3-C6cycloalkylene, f is 1-5 and g is 0-5, provided
that the sum of f and g is 1-6; and f) wherein M is
-O-, -S-, -S(O)- or -S(O) 2-; X Y and Z are each
independently selected from the group consisting of
-CH 2-, -CH(C1-C6)alkyl- and -C((C 1-C6)alkyl)2- ; R8
is selected from the group consisting of H and alkyl;
R10 and R11 are each independently selected from the
group consisting of 1-3 substituents which are each
independently selected from the group consisting of
(C1-C6)alkyl, -OR19, -OC(O)R 19, -OC(O)OR2 1,
-O(CH2)1.5OR19, -OC(O)NR19R20,-NR19R20, -NR19C(O)R20,
-NR19C(O)OR 21, -NR19C(O)NR20R25, -NR19S(O)2R2 1,
-C(O)OR 19 , -C(O)NR 19R20, -C(O)R 19, -S(O)2NR19R20,
S(O)o-2R21 -O(CH2)1-10-C(O)OR 19, -O(CH2)1-10C(O)NR
19R20, -(C1-C6 alkylene)-C(O)OR 19, -CH=CH-C(O)OR 19,
-CF3, -CN, -NO2 and halo; R15 and R17 are each
independently selected from the group consisting of
-OR 19, -OC(O)R 19 , -OC(O)OR 21, - OC(O)NR 19R20; R16
and R18are each independently selected from the group
consisting of H, (C1-C6)alkyl and aryl; or R15 and R16
together are =0, or R17and R18 together are =0; d is
1, 2 or 3; h is 0, 1, 2, 3 or 4; s is 0 or 1; t is 0
or 1; m, n and p are each independently selected from
0-4; provided that at least one of s and t is 1, and
the sum of m, n, p, s and t is 1-6; provided that when
p is 0 and t is 1, the sum of m, n and p is 1-5; and
provided that when p is 0 and s is 1, the sum of m, t
and n is 1-5; v is 0 or 1; j and k are each
independently 1-5, provided that the sum of j , k and
v is 1- 5; Q is a bond, -(CH2)q-, wherein q is 1-6,
or, with the 3-position ring carbon of the
azetidinone, forms the spiro group wherein R12 is R13
and R14 are each independently selected from the group
consisting of - CH2-, -CH(C1-C6 alkyl)-, -C((C1-C6)
alkyl) 2, -CH=CH- and -C(C1-C6 alkyl)=CH-; or R12
together with an adjacent R13 or R12 together with an
adjacent R14, form a -CH=CH- or a -CH=C(C1-C6 alkyl)-
group;a and b are each independently 0, 1, 2 or 3,
provided both are not zero; provided that when R13 is
-CH=CH- or -C(C1-C6 alkyl)=CH-, a is 1; provided that
when R14 is -CH=CH- or -C(C1-C6 alkyl)=CH-, b is 1;
provided that when a is 2 or 3, each R13 can be the
same or different; and provided that when b is 2 or 3,
each R14 can be the same or different; and when Q is a
bond and L is then Ar1 can also be pyridyl,
isoxazolyl, furanyl, pyrrolyl, thienyl, imidazolyl,
pyrazolyl, thiazolyl, pyrazinyl, pyrimidinyl or
pyridazinyl; R19 and R20 are each independently
selected from the group consisting of H, (C1-C6)alkyl,
aryl and aryl-substituted (C1-C6)alkyl; R2 1 is
(C1-C6)alkyl, aryl or R24-substituted aryl; R22 is H,
(C1-C6)alkyl, aryl (C1-C6)alkyl, -C(O)R19 or -C(O)OR
19 ; R23 and R24 are each independently selected from
the group consisting of 1-3 substituents which are
each independently selected from the group consisting
of H, (C1-C6)alkyl, (C1-C6)alkoxy, -C(O)OH, NO2,
-NR19R20, -OH and halo; and R25 is H, -OH or
(C1-C6)alkoxy. Examples of compounds of Formula (X)
which are useful in the methods and combinations of
the present invention and methods for making such
compounds are disclosed in U.S. Patent Application
Serial No. 10/166,942, filed June 11, 2002,
incorporated herein by reference. Substituted
Azetidinones of Formulae (XI)-(XIII) An example of a
useful substituted azetidinone is one represented by
the Formula (Xl):(Xl) wherein R1 is defined as above.
A more preferred compound is one represented by
Formula (XII): (XII). Another useful compound is
represented by Formula (XIII): (XIII) Other useful
substituted azetidinone compounds include
N-sulfonyl-2- azetidinones such as are disclosed in
U.S. Patent No. 4,983,597, ethyl 4-(2-
oxoazetidin-4-yl)phenoxy-alkanoates such as are
disclosed in Ram et al., Indian J. Chem. Sect. B. 29B,
12 (1990), p. 1134-7, diphenyl azetidinones and
derivatives disclosed in U.S. Patent Publication Nos.
2002/0039774, 2002/0128252, 2002/0128253 and
2002/0137689, 2004/063929, WO 2002/066464, U.S. Patent
Nos. 6,498,1 56 and 6,703,386, each of which is
incorporated by reference herein.Other sterol
absorption inhibitors useful in the compositions,
therapeutic combinations and methods of the present
invention are described in WO 2004/005247, WO
2004/000803, WO 2004/000804, WO 2004/000805, WO
0250027, U.S. published application 2002/0137689, and
the compounds described in L. Kv ern et al., Angew.
Chem. Int. Ed., 2004, vol. 43, pp. 4653- 4656, all of
which are incorporated herein by reference. An
illustrative compound of Kvaem et al. is: The
compounds of Formulae M-XIII can be prepared by known
methods, including the methods discussed above and,
for example, in WO 93/02048, U.S. 5,306,817 and 5,561
,227, herein incorporated by reference, which describe
the preparation of compounds wherein -R1-Q- is
alkylene, alkenylene or alkylene interrupted by a
hetero atom, phenylene or cycloalkylene; WO 94/17038
and U.S. 5,698,548, herein incorporated by reference,
describe the preparation of compounds wherein Q is a
spirocyclic group; WO 95/08532, U.S. 5,631 ,365, U.S.
5,767,1 15, U.S. 5,846,966, and U.S. R.E. 37,721 ,
herein incorporated by reference, describe the
preparation of compounds wherein -R1-Q- is a
hydroxysubstituted alkylene group; PCT/US95/03196,
herein incorporated by reference, describes compounds
wherein -R1-Q- is a hydroxy-substituted alkylene
attached to the Ar1 moiety through an -O- or S(O) 0-2-
group; and U.S. Serial No. 08/463,619, filed June 5,
1995, herein incorporated by reference, describes the
preparation of compounds wherein -R1-Q- is a
hydroxy-substituted alkylene group attached to the
azetidinone ring by a -S(O)o-2- group. Each of the
above patents or publications are herein incorporated
by reference in their entirety. 



The daily dose of the sterol absorption inhibitor(s)
administered to the subject can range from about 0.1
to about 1000 mg per day, preferably about 0.25 to
about 50 mg/day, and more preferably about 10 mg per
day, given in a single dose or 2-4 divided doses. The
exact dose, however, is determined by theattending
clinician and is dependent on the potency of the
compound administered, the age, weight, condition and
response of the patient. For administration of
pharmaceutically acceptable salts of the above
compounds, the weights indicated above refer to the
weight of the acid equivalent or the base equivalent
of the therapeutic compound derived from the salt. In
another embodiment of the present invention, the
compositions or therapeutic combinations described
above comprise one or more selective CB1 receptor
antagonist compounds of Formula (I) in combination
with one or more cholesterol biosynthesis inhibitors
and/or lipid-lowering compounds discussed below.
Generally, a total daily dosage of cholesterol
biosynthesis inhibitor(s) can range from about 0.1 to
about 160 mg per day, and preferably about 0.2 to
about 80 mg/day in single or 2-3 divided doses. In
another alternative embodiment, the compositions,
therapeutic combinations or methods of the present
invention can comprise at least one compound of
Formula (I), or pharmaceutically acceptable salts,
solvates, or esters thereof, and one or more bile acid
sequestrants (insoluble anion exchange resins),
co-administered with or in combination with the
compound of Formula (I), or a pharmaceutically
acceptable salt, solvate, or ester thereof, and a
substituted azetidinone or a substituted b-lactam
discussed above. Bile acid sequestrants bind bile
acids in the intestine, interrupting the enterohepatic
circulation of bile acids and causing an increase in
the faecal excretion of steroids. Use of bile acid
sequestrants is desirable because of their
non-systemic mode of action. Bile acid sequestrants
can lower intrahepatic cholesterol and promote the
synthesis of apo B/E (LDL) receptors that bind LDL
from plasma to further reduce cholesterol levels in
the blood. Generally, a total daily dosage of bile
acid sequestrant(s) can range from about 1 to about 50
grams per day, and preferably about 2 to about 16
grams per day in single or 2-4 divided doses. In an
alternative embodiment, the compositions or treatments
of the present invention can comprise at least one
compound of Formula (I), or pharmaceutically
acceptable salts, solvates, or esters thereof, and one
or more IBAT inhibitors. The IBAT inhibitors can
inhibit bile acid transport to reduce LDLcholesterol
levels. Generally, a total daily dosage of IBAT
inhibitor(s) can range from about 0.01 to about 1000
mg/day, and preferably about 0.1 to about 50 mg/day in
single or 2-4 divided doses. In another alternative
embodiment, the compositions or treatments of the
present invention can comprise at least one compound
of Formula (I), or pharmaceutically acceptable salts,
solvates, or esters thereof, and nicotinic acid
(niacin) and/or derivatives thereof. Nicotinic acid
and its derivatives inhibit hepatic production of VLDL
and its metabolite LDL and increases HDL and apo A-1
levels. An example of a suitable nicotinic acid
product is NIASPAN(r) (niacin extended-release
tablets) which are available from Kos. Generally, a
total daily dosage of nicotinic acid or a derivative
thereof can range from about 500 to about 10,000
mg/day, preferably about 1000 to about 8000 mg/day,
and more preferably about 3000 to about 6000 mg/day in
single or divided doses. In another alternative
embodiment, the compositions or treatments of the
present invention can comprise at least one compound
of Formula (I), or pharmaceutically acceptable salts,
solvates, or estes thereof, and one or more
AcylCoA:Cholesterol O-acyltransferase ("ACAT")
Inhibitors, which can reduce LDL and VLDL levels. ACAT
is an enzyme responsible for esterifying excess
intracellular cholesterol and may reduce the synthesis
of VLDL, which is a product of cholesterol
esterification, and overproduction of apo
B-100-containing lipoproteins. Generally, a total
daily dosage of ACAT inhibitor(s) can range from about
0.1 to about 1000 mg/day in single or 2-4 divided
doses. In another alternative embodiment, the
compositions or treatments of the present invention
can comprise at least one compound of Formula (I), or
pharmaceutically acceptable salts, solvates, or esters
thereof, and one or more Cholesteryl Ester Transfer
Protein ("CETP") Inhibitors. CETP is responsible for
the exchange or transfer of cholesteryl ester carrying
HDL and triglycerides in VLDL. Pancreatic cholesteryl
ester hydrolase (pCEH) inhibitors such as WAY- 12 1898
also can be co-administered with or in combination.
Generally, a total daily dosage of CETP inhibitor(s)
can range from about 0.01 to about 1000 mg/day, and
preferably about 0.5 to about 20 mg/kg body weight/day
in single or divided doses.In another alternative
embodiment, the compositions or treatments of the
present invention can comprise at least one compound
of Formula (I), or pharmaceutically acceptable salts,
solvates, or esters thereof, and probucol or
derivatives thereof, which can reduce LDL levels.
Generally, a total daily dosage of probucol or
derivatives thereof can range from about 10 to about
2000 mg/day, and preferably about 500 to about 1500
mg/day in single or 2-4 divided doses. In another
alternative embodiment, the compositions or treatments
of the present invention can comprise at least one
compound of Formula (I), or pharmaceutically
acceptable salts, solvates, or esters thereof, and
low-density lipoprotein (LDL) receptor activators.
Generally, a total daily dosage of LDL receptor
activator(s) can range from about 1 to about 1000
mg/day in single or 2-4 divided doses. In another
alternative embodiment, the compositions or treatments
of the present invention can comprise at least one
compound of Formula (I), or pharmaceutically
acceptable salts, solvates, or esters thereof, and
fish oil. Generally, a total daily dosage of fish oil
or Omega 3 fatty acids can range from about 1 to about
30 grams per day in single or 2-4 divided doses. In
another alternative embodiment, the compositions or
treatments of the present invention can further
comprise at least one compound of Formula (I), or
pharmaceutically acceptable salts, solvates, or esters
thereof, and natural water soluble fibers, such as
psyllium, guar, oat and pectin, which can reduce
cholesterol levels. Generally, a total daily dosage of
natural water soluble fibers can range from about 0.1
to about 10 grams per day in single or 2-4 divided
doses. In another alternative embodiment, the
compositions or treatments of the present invention
can comprise at least one compound of Formula (I), or
pharmaceutically acceptable salts, solvates, or esters
thereof, and plant sterols, plant stanols and/or fatty
acid esters of plant stanols, such as sitostanol ester
used in BENECOL(r) margarine, which can reduce
cholesterol levels. Generally, a total daily dosage of
plant sterols, plant stanols and/or fatty acid esters
of plant stanols can range from about 0.5 to about 20
grams per day in single or 2-4 divided doses.In
another alternative embodiment, the compositions or
treatments of the present invention can comprise at
least one compound of Formula (I), or pharmaceutically
acceptable salts, solvates, or esters thereof, and
antioxidants, such as probucol, tocopherol, ascorbic
acid, b-carotene and selenium, or vitamins such as
vitamin B6 or vitamin B12. Generally, a total daily
dosage of antioxidants or vitamins can range from
about 0.05 to about 10 grams per day in single or 2-4
divided doses. In another alternative embodiment, the
compositions or treatments of the present invention
can comprise at least one compound of Formula (I), or
pharmaceutically acceptable salts, solvates, or esters
thereof, and monocyte and macrophage inhibitors such
as polyunsaturated fatty acids (PUFA), thyroid
hormones including throxine analogues such as
CGS-26214 (a thyroxine compound with a fluorinated
ring), gene therapy and use of recombinant proteins
such as recombinant apo E. Generally, a total daily
dosage of these agents can range from about 0.01 to
about 1000 mg/day in single or 2-4 divided doses. Also
useful with the present invention are compositions or
therapeutic combinations that further comprise hormone
replacement agents and compositions. Useful hormone
agents and compositions for hormone replacement
therapy of the present invention include androgens,
estrogens, progestins, their pharmaceutically
acceptable salts and derivatives thereof. Combinations
of these agents and compositions are also useful. The
dosage of androgen and estrogen combinations vary,
desirably from about 1 mg to about 4 mg androgen and
from about 1 mg to about 3 mg estrogen. Examples
include, but are not limited to, androgen and estrogen
combinations such as the combination of esterified
estrogens (sodium estrone sulfate and sodium equilin
sulfate) and methyltestosterone (17-hydroxy-17-
methyl-, (17B)- androst-4-en-3-one) available from
Solvay Pharmaceuticals, Inc., Marietta, GA, under the
tradename Estratest. 



Estrogens and estrogen combinations may vary in dosage
from about 0.01 mg up to 8 mg, desirably from about
0.3 mg to about 3.0 mg. Examples of useful estrogens
and estrogen combinations include: (a) the blend of
nine (9) synthetic estrogenic substances including
sodium estrone sulfate, sodium equilin sulfate, sodium
17 a -dihydroequilinsulfate, sodium 17 a -estradiol
sulfate, sodium 17 b -dihydroequilin sulfate, sodium
17 a -dihydroequilenin sulfate, sodium 17 b
-dihydroequilenin sulfate, sodium equilenin sulfate
and sodium 17 b -estradiol sulfate; available from
Duramed Pharmaceuticals, Inc., Cincinnati, OH, under
the tradename Cenestin; (b) ethinyl estradiol
(19-nor-1 7 a -pregna-1 ,3,5(1 0)-trien-20-yne-3, 17-
diol; available by Schering Plough Corporation,
Kenilworth, NJ, under the tradename Estinyl; (c)
esterified estrogen combinations such as sodium
estrone sulfate and sodium equilin sulfate; available
from Solvay under the tradename Estratab and from
Monarch Pharmaceuticals, Bristol, TN, under the
tradename Menest; (d) estropipate (piperazine estra-1
,3,5(1 0)-trien-1 7-one, 3-(sulfooxy)- estrone
sulfate); available from Pharmacia & Upjohn, Peapack,
NJ, under the tradename Ogen and from Women First
Health Care, Inc., San Diego, CA, under the tradename
Ortho-Est; and (e) conjugated estrogens (17
a-dihydroequilin, 17 a-estradiol, and 17 b-
dihydroequilin); available from Wyeth-Ayerst
Pharmaceuticals, Philadelphia, PA, under the tradename
Premarin. Progestins and estrogens may also be
administered with a variety of dosages, generally from
about 0.05 to about 2.0 mg progestin and about 0.001
mg to about 2 mg estrogen, desirably from about 0.1 mg
to about 1 mg progestin and about 0.01 mg to about 0.5
mg estrogen. Examples of progestin and estrogen
combinations that may vary in dosage and regimen
include: (a) the combination of estradiol (estra-1 ,
3, 5 (10)-triene-3, 17 b-diol hemihydrate) and
norethindrone (17 b-acetoxy-19-nor-17
a-pregn-4-en-20-yn-3- one); which is available from
Pharmacia & Upjohn, Peapack, NJ, under the tradename
Activella; (b) the combination of levonorgestrel
(d(-)-1 3 b-ethyl-1 7 a-ethinyl-1 7 b- hydroxygon-
4-en-3-one) and ethinyl estradial; available from
Wyeth-Ayerst under the tradename Alesse, from Watson
Laboratories, Inc., Corona, CA, under the tradenames
Levora and Trivora, Monarch Pharmaceuticals, under the
tradename Nordette, and from Wyeth-Ayerst under the
tradename Triphasil; (c) the combination of ethynodio!
diacetate (19-nor-1 7 a-pregn-4-en- 20-yne-3 b,
17-diol diacetate) and ethinyl estradiol; available
from G.D. Searle &Co., Chicago, IL, under the
tradename Demulen and from Watson under the tradename
Zovia; (d) the combination of desogestrel (13-ethyl-1
1- methylene-1 8,19- dinor-17 a-pregn- 4-en-
20-yn-17-ol) and ethinyl estradiol; available from
Organon under the tradenames Desogen and Mircette, and
from Ortho-McNeil Pharmaceutical, Raritan, NJ, under
the tradename Ortho-Cept; (e) the combination of
norethindrone and ethinyl estradiol; available from
Parke-Davis, Morris Plains, NJ, under the tradenames
Estrostep and FemHRT, from Watson under the tradenames
Microgestin, Necon, and Tri- Norinyl, from
Ortho-McNeil under the tradenames Modicon and
Ortho-Novum, and from Warner Chilcott Laboratories,
Rockaway, NJ, under the tradename Ovcon; (f) the
combination of norgestrel ( ()-1 3-ethyl-1 7-hydroxy-1
8, 19- dinor-17 a-preg-4-en-20-yn-3-one) and ethinyl
estradiol; available from Wyeth- Ayerst under the
tradenames Ovral and Lo/Ovral, and from Watson under
the tradenames Ogestrel and Low-Ogestrel; (g) the
combination of norethindrone, ethinyl estradiol, and
mestranol (3-methoxy-19-nor-17 a-pregna-1 ,3,5(1
0)-trien-20-yn-17-ol); available from Watson under the
tradenames Brevicon and Norinyl; (h) the combination
of 17 b-estradiol (estra-1 ,3,5(1 0)-triene-3,1 7
b-diol) and micronized norgestimate (17
a-17-(Acetyloxyl)-13-ethyl-18,19-dinorpregn-4-
en-20-yn~3-one3-oxime); available from Ortho-McNeil
under the tradename Ortho-Prefest; (i) the combination
of norgestimate (18,1 9-dinor-1 7-pregn-4-en-20-yn-
3-one, 17--(acetyloxy)-13-ethyl-,oxime, (17(a)-(+)-)
and ethinyl estradiol; available from Ortho-McNeil
under the tradenames Ortho Cyclen and Ortho
Tri-Cyclen; and (j) the combination of conjugated
estrogens (sodium estrone sulfate and sodium equilin
sulfate) and medroxyprogesterone acetate (20-dione,
17- (acetyloxy)-6-methyh (6(a))- pregn-4-ene-3);
available from Wyeth-Ayerst under the tradenames
Premphase and Prempro. In general, a dosage of
progestins may vary from about .05 mg to about 10 mg
or up to about 200 mg if microsized progesterone is
administered. Examples of progestins include
norethindrone; available from ESI Lederle,
Inc.,Philadelphia, PA, under the tradename Aygestin,
from Ortho-McNeil under the tradename Micronor, and
from Watson under the tradename Nor-QD; norgestrel;
available from Wyeth-Ayerst under the tradename
Ovrette; micronized progesterone (pregn-4-ene-3,
20-dione); available from Solvay under the tradename
Prometrium; and medroxyprogesterone acetate; available
from Pharmacia & Upjohn under the tradename Provera.
In another alternative embodiment, the compositions,
therapeutic combinations or methods of the present
invention can comprise at least one compound of
Formula (I), or pharmaceutically acceptable salts,
solvates, or esters thereof, and one or more obesity
control medications. Useful obesity control
medications include, but are not limited to, drugs
that reduce energy intake or suppress appetite, drugs
that increase energy expenditure and
nutrientpartitioning agents. Suitable obesity control
medications include, but are not limited to,
noradrenergic agents (such as diethylpropion,
mazindol, phenylpropanolamine, phentermine,
phendimetrazine, phendamine tartrate, methamphetamine,
phendimetrazine and tartrate); serotonergic agents
(such as sibutramine, fenfluramine, dexfenfluramine,
fluoxetine, fluvoxamine and paroxtine); thermogenic
agents (such as ephedrine, caffeine, theophylline, and
selective b3-adrenergic agonists); alpha-blocking
agents; kainite or AMPA receptor antagonists;
leptin-lipolysis stimulated receptors;
phosphodiesterase enzyme inhibitors; compounds having
nucleotide sequences of the mahogany gene; fibroblast
growth factor-10 polypeptides; monoamine oxidase
inhibitors (such as befloxatone, moclobemide,
brofaromine, phenoxathine, esuprone, befol,
toloxatone, pirlindol, amiflamine, sercloremine,
bazinaprine, lazabemide, milacemide and caroxazone);
compounds for increasing lipid metabolism (such as
evodiamine compounds); and lipase inhibitors (such as
orlistat). Generally, a total dosage of the
above-described obesity control medications can range
from 1 to 3,000 mg/day, desirably from about 1 to
1,000 mg/day and more desirably from about 1 to 200
mg/day in single or 2-4 divided doses. The
compositions, therapeutic combinations or methods of
the present invention can comprise at least one
compound of Formula (I), or pharmaceutically
acceptable salts, solvates, or esters thereof, and one
or more blood modifiers which are chemically different
from the substituted azetidinoneand substituted
b-lactam compounds (such as compounds H-XIfI above)
and the lipid modulating agents discussed above, for
example, they contain one or more different atoms,
have a different arrangement of atoms or a different
number of one or more atoms than the sterol absorption
inhibitor(s) or lipid modulating agents discussed
above. Useful blood modifiers include but are not
limited to anti-coagulants (argatroban, bivalirudin,
dalteparin sodium, desirudin, dicumarol, lyapolate
sodium, nafamostat mesylate, phenprocoumon, tinzaparin
sodium, warfarin sodium); antithrombotic (anagrelide
hydrochloride, bivalirudin, cilostazol, dalteparin
sodium, danaparoid sodium, dazoxiben hydrochloride,
efegatran sulfate, enoxaparin sodium, fluretofen,
ifetroban, ifetroban sodium, lamifiban, lotrafiban
hydrochloride, napsagatran, orbofiban acetate,
roxifiban acetate, sibrafiban, tinzaparin sodium,
trifenagrel, abciximab, zolimomab aritox); fibrinogen
receptor antagonists (roxifiban acetate, fradafiban,
orbofiban, lotrafiban hydrochloride, tirofiban,
xemilofiban, monoclonal antibody 7E3, sibrafiban);
platelet inhibitors (cilostazol, clopidogrel
bisulfate, epoprostenol, epoprostenol sodium,
ticlopidine hydrochloride, aspirin, ibuprofen,
naproxen, sulindae, idomethacin, mefenamate, droxicam,
diclofenac, sulfinpyrazone, piroxicam, dipyridamole);
platelet aggregation inhibitors (acadesine, beraprost,
beraprost sodium, ciprostene calcium, itazigrel,
lifarizine, lotrafiban hydrochloride, orbofiban
acetate, oxagrelate, fradafiban, orbofiban, tirofiban,
xemilofiban); hemorrheologic agents (pentoxifylline);
lipoprotein associated coagulation inhibitors; Factor
Vila inhibitors (4H-31-benzoxazin-4-ones,
4H-3,1-benzoxazin-4-thiones, quinazolin-4- ones,
quinazolin-4-thiones, benzothiazin-4-ones,
imidazolyl-boronic acid-derived peptide analogues
TFPI-derived peptides, naphthalene-2-sulfonic acid
{1-[3-
(aminoiminomethyl)-benzyl]-2-oxo-pyrrolidin-3-(S)-yl}
amide trifluoroacetate, dibenzofuran-2-sulfonic acid {
1-[3-(aminomethyl)-benzyl]-5-oxo-pyrrolidin-3-yl}- 



amide, tolulene-4-sulfonic acid
{1-[3-(aminoiminomethyl)-benzyl]-2-oxo-pyrrolidin-
3-(S)-yl}-amide trifluoroacetate, 3,4-dihydro-1
H-isoquinoline-2-sulfonic acid {1-[3-
(aminoiminomethyl)-benzyl]-2-oxo-pyrrolin-3-(S)-yl}-am
ide trifluoroacetate); Factor Xa inhibitors
(disubstituted pyrazolines, disubstituted triazolines,
substituted n-[(aminoiminomethyl)phenyl] propylamines,
substituted n- [(aminomethyl)phenyl] propylamides,
tissue factor pathway inhibitor (TFPI), low molecular
weight heparins, heparinoids, benzimidazolines,
benzoxazolinones,benzopiperazinones, indanones,
dibasic (amidinoaryl) propanoic acid derivatives,
amidinophenyl-pyrrolidines, amidinophenyl-pyrrolines,
amidinophenylisoxazolidines, amidinoindoles,
amidinoazoles, bis-arlysulfonylaminobenzamide
derivatives, peptidic Factor Xa inhibitors). The
compositions, therapeutic combinations or methods of
the present invention can comprise at least one
compound of Formula (I), or pharmaceutically
acceptable salts, solvates, or esters thereof, and one
or more cardiovascular agents which are chemically
different from the substituted azetidinone and
substituted b-lactam compounds (such as compounds
II-XIII above) and the lipid modulating agents
discussed above, for example, they contain one or more
different atoms, have a different arrangement of atoms
or a different number of one or more atoms than the
sterol absorption inhibitor(s) or PPAR receptor
activators discussed above. Useful cardiovascular
agents include but are not limited to calcium channel
blockers (clentiazem maleate, amlodipine besylate,
isradipine, nimodipine, felodipine, nilvadipine,
nifedipine, teludipine hydrochloride, diltiazem
hydrochloride, belfosdil, verapamil hydrochloride,
fostedil); adrenergic blockers (fenspiride
hydrochloride, labetalol hydrochloride, proroxan,
alfuzosin hydrochloride, acebutolol, acebutolol
hydrochloride, alprenolol hydrochloride, atenolol,
bunolol hydrochloride, carteolol hydrochloride,
celiprolol hydrochloride, cetamolol hydrochloride,
cicloprolol hydrochloride, dexpropranolol
hydrochloride, diacetolol hydrochloride, dilevalol
hydrochloride, esmolol hydrochloride, exaprolol
hydrochloride, flestolol sulfate, labetalol
hydrochloride, levobetaxolol hydrochloride,
levobunolol hydrochloride, metalol hydrochloride,
metoprolol, metoprolol tartrate, nadolol, pamatolol
sulfate, penbutolol sulfate, practolol, propranolol
hydrochloride, sotalol hydrochloride, timolol, timolol
maleate, tiprenolol hydrochloride, tolamolol,
bisoprolol, bisoprolol fumarate, nebivolol);
adrenergic stimulants; angiotensin converting enzyme
(ACE) inhibitors (benazepril hydrochloride,
benazeprilat, captopril, delapril hydrochloride,
fosinopril sodium, libenzapril, moexipril
hydrochloride, pentopril, perindopril, quinapril
hydrochloride, quinaprilat, ramipril, spirapril
hydrochloride, spiraprilat, teprotide, enalapril
maleate, lisinopril, zofenopril calcium, perindopril
erbumine); antihypertensive agents (althiazide,
benzthiazide, captopril, carvedilol, chlorothiazide
sodium, clonidine hydrochloride, cyclothiazide,
delaprilhydrochloride, dilevalol hydrochloride,
doxazosin mesylate, fosinopril sodium, guanfacine
hydrochloride, methyldopa, metoprolol succinate,
moexipril hydrochloride, monatepil maleate, pelanserin
hydrochloride, phenoxybenzamine hydrochloride,
prazosin hydrochloride, primidolol, quinapril
hydrochloride, quinaprilat, ramipril, terazosin
hydrochloride, candesartan, candesartan cilexetil,
telmisartan, amlodipine besylate, amlodipine maleate,
bevantolol hydrochloride); angiotensin Il receptor
antagonists (candesartan, irbesartan, losartan
potassium, candesartan cilexetil, telmisartan);
anti-anginal agents (amlodipine besylate, amlodipine
maleate, betaxolol hydrochloride, bevantolol
hydrochloride, butoprozine hydrochloride, carvedilol,
cinepazet maleate, metoprolol succinate, molsidomine,
monatepil maleate, primidolol, ranolazine
hydrochoride, tosifen, verapamil hydrochloride);
coronary vasodilators (fostedil, azaclorzine
hydrochloride, chromonar hydrochloride, clonitrate,
diltiazem hydrochloride, dipyridamole, droprenilamine,
erythrityl tetranitrate, isosorbide dinitrate,
isosorbide mononitrate, lidoflazine, mioflazine
hydrochloride, mixidine, molsidomine, nicorandil,
nifedipine, nisoldipine, nitroglycerine, oxprenolol
hydrochloride, pentrinitrol, perhexiline maleate,
prenylamine, propatyl nitrate, terodiline
hydrochloride, tolamolol, verapamil); diuretics (the
combination product of hydrochlorothiazide and
spironolactone and the combination product of
hydrochlorothiazide and triamterene). The
compositions, therapeutic combinations or methods of
the present invention can comprise at least one
compound of Formula (I), or pharmaceutically
acceptable salts, solvates, or esters thereof, and one
or more antidiabetic medications for reducing blood
glucose levels in a human. Useful antidiabetic
medications include, but are not limited to, drugs
that reduce energy intake or suppress appetite, drugs
that increase energy expenditure and
nutrientpartitioning agents. Suitable antidiabetic
medications include, but are not limited to,
sulfonylurea (such as acetohexamide, chlorpropamide,
gliamilide, gliclazide, glimepiride, glipizide,
glyburide, glibenclamide, tolazamide, and
tolbutamide), meglitinide (such as repaglinide and
nateglinide), biguanide (such as metformin and
buformin), alpha-glucosidase inhibitor (such as
acarbose, miglitol, camiglibose, and voglibose),
certain peptides (such as amlintide, pramlintide,
exendin, and GLP-1 agonistic peptides), and orally
administrable insulin or insulin composition for
intestinal delivery thereof. Generally, a total dosage
of theabove-described antidiabetic medications can
range from 0.1 to 1,000 mg/day in single or 2-4
divided doses. Mixtures of two, three, four or more of
any of the pharmacological or therapeutic agents
described above can be used in the compositions and
therapeutic combinations of the present invention.
Since the present invention relates to treating
conditions as discussed above, by treatment with a
combination of active ingredients wherein the active
ingredients may be administered separately, the
invention also relates to combining separate
pharmaceutical compositions in kit form. That is, a
kit is contemplated wherein two separate units are
combined: a pharmaceutical composition comprising at
least one selective CB1 receptor antagonist of Formula
(I), or a pharmaceutically acceptable salt, solvate,
or ester thereof, and a separate pharmaceutical
composition comprising at least one cholesterol
lowering compound as described above. The kit will
preferably include directions for the administration
of the separate components. The kit form is
particularly advantageous when the separate components
must be administered in different dosage forms (e.g.,
oral and parenteral) or are administered at different
dosage intervals. In yet another embodiment, the
present invention provides a method of treating,
reducing, or ameliorating a disease or condition
selected from the group consisting of metabolic
syndrome, obesity, waist circumference, lipid profile,
insulin sensitivity, neuroinflammatory disorders,
cognitive disorders, psychosis, addictive behavior,
gastrointestinal disorders, vascular conditions,
hyperlipidaemia, atherosclerosis,
hypercholesterolemia, sitosterolemia, vascular
inflammation, stroke, diabetes, and cardiovascular
conditions, and/or reduce the level of sterol(s) in a
patient in need thereof, comprising administering to
said patient an effective amount of at least one
compound of Formula (I), or a pharmaceutically
acceptable salt, solvate, or ester thereof, and one or
more cholesterol lowering compound. The treatment
compositions and therapeutic combinations comprising
at least one compound of Formula (I) and at least one
cholesterol lowering agent can inhibit the intestinal
absorption of cholesterol in mammals can be useful in
the treatment and/or prevention of conditions, for
example vascular conditions, such as atherosclerosis,
hypercholesterolemia and sitosterolemia, stroke,
obesityand lowering of plasma levels of cholesterol in
mammals, in particular in mammals. In another
embodiment of the present invention, the compositions
and therapeutic combinations of the present invention
can inhibit sterol or 5oc-stanol absorption or reduce
plasma concentration of at least one sterol selected
from the group consisting of phytosterols (such as
sitosterol, campesterol, stigmasterol and avenosterol)
and/or 5a-stanol (such as cholestanol, 5a-campestanol,
5a- sitostanol), cholesterol and mixtures thereof. The
plasma concentration can be reduced by administering
to a mammal in need of such treatment an effective
amount of at least one treatment composition or
therapeutic combination comprising at least one
selective CB1 receptor antagonist and at least one
cholesterol lowering compound, for example a sterol
absorption inhibitor described above. The reduction in
plasma concentration of sterols or 5a-stanols can
range from about 1 to about 70 percent, and preferably
about 10 to about 50 percent. Methods of measuring
serum total blood cholesterol and total LDL
cholesterol are well known to those skilled in the art
and for example include those disclosed in PCT WO
99/38498 at page 11, incorporated by reference herein.
Methods of determining levels of other sterols in
serum are disclosed in H. Gylling et al., "Serum
Sterols During Stanol Ester Feeding in a Mildly
Hypercholesterolemic Population", J. Lipid Res. 40:
593-600 (1999), incorporated by reference herein. The
treatments of the present invention can also reduce
the size or presence of plaque deposits in vascular
vessels. The plaque volume can be 



measured using (IVUS), in which a tiny ultrasound
probe is inserted into an artery to directly image and
measure the size of atherosclerotic plaques, in a
manner well know to those skilled in the art.EXAMPLES
Preparation of Examples 1, 2, 4, 6, 7, 9, 19, and 10
Scheme 1 Scheme 2 Step i : To neat
2-(4-chlorophenyl)oxirane i (10.1 g, 65.4 mmol) was
added Nmethylethanolamine (7.36 g, 98.1 mmol). The
reaction mixture was warmed to130C and stirred for 15
h. The reaction mixture was then cooled to room
temperature (approximately 2 1C) and purified directly
by silica gel chromatography (8% MeOH/CH2CI2) to
provide the diol ii (13.1 g, 57.2 mmol). Step 2: To a
solution of the diol ii (13.1 g, 57.2 mmol) in CHCI3 (
1 10 ml_) at 0C was added a solution of SOCI2 (57 mL)
in CHCI3 (100 ml_), dropwise, over 20 minutes. After
the addition of the SOCI2 solution was complete, the
reaction mixture was warmed to reflux and stirred for
3.5 h. The reaction was cooled to room temperature and
then concentrated in vacuo. The resulting oil was
taken up into CH2CI2 and stirred vigorously with
saturated aqueous NaHCO3. The mixture was extracted
with CH2CI2 and the combined CH2CI2 layers were washed
with water and brine, then dried (MgSO4), filtered,
and concentrated in vacuo to provide iii (14.2 g, 53.2
mmol). The chloride iii was used directly, or
converted to its HCI salt. The HCI salt of chloride
iii was prepared by dissolving chloride iii in CH2CI
and adding excess 2N HCI/diethyl ether. After stirring
the mixture for 5 minutes, the solvent was removed in
vacuo to provide the HCI salt of chloride iii as a
solid. Step 3: To a solution of iii (3.27 g, 12.3
mmol) in propionitrile (40 mL) was added
2,4-dichloroaniline (5.97 g, 36.9 mmol). The reaction
mixture was warmed to reflux and stirred for 18 h. The
reaction mixture was then cooled to room temperature
and concentrated in vacuo. Purification of the residue
by silica gel chromatography (5% MeOH/CH2CI2) provided
the piperazine Example 2 (2.92 g, 8.21 mmol). Step 4:
To a solution of the piperazine Example 2 (2.92 g,
8.21 mmol) in dichloroethane (27 mL) at room
temperature was added Proton-Sponge(r) ( 1,8-
bis(dimethylamino)naphthalene; available from Aldrich)
(0.52 g, 2.46 mmol) and 1-chloroethylchloroformate
(2.35 g, 16.4 mmol). The reaction mixture was warmed
to reflux and stirred for 2 1 h. The dichloroethane
was removed in vacuo and MeOH (30 mL) was then added.
The reaction mixture was then warmed to reflux and
stirred for 7 h. The reaction mixture was concentrated
in vacuo and the resulting oil was taken up into
CH2CI2. Saturated aqueous NaHCO3 was added, and the
mixture was stirred vigorously, then extracted with CH
CI2. Theorganic layers were combined and washed with
water and brine, dried (MgSO4) , filtered, and
concentrated in vacuo to provide the piperazine
Example 1 (2.1 1 g, 6.19 mmol). Step 5: To a solution
of piperazine Example 1 (0.135 g, 0.33 mmol) in
dichloroethane (1 .3 mL) was added triethylamine (0.07
g, 0.66 mmol), benzaldehyde (0.052 g, 0.49 mmol), and
sodium triacetoxyborohydride (0.14 g, 0.66 mmol). The
reaction was stirred for 18 h at room temperature.
CH2CI2 was added, and the solution was then washed
with saturated aqueous NaHCO3, water, and brine, dried
(MgSO ), filtered, and concentrated in vacuo to
provide a residue that was adsorbed on excess PS-TsOH
resin in CH2CI2. After 2 h, the resin was filtered and
washed with CH2CI2 and MeOH. The resin was then
stirred with 7N NH3ZMeOH for 1 h, filtered, and washed
with CH2CI2. The filtrate was concentrated in vacuo to
provide Example 19 (0.086 g, 0.20 mmol). Step 6: To a
solution of the piperazine Example 1 (0.10 g, 0.24
mmol) in dichloroethane (1 mL) was added TEA (i.e.,
triethylamine) (0.09 g, 0.96 mmol) and benzenesulfonyl
chloride (0.05 g, 0.3 mmol) at room temperature. The
reaction mixture was stirred for 12 h and concentrated
in vacuo. The resulting residue was purified by silica
gel preparative plate TLC (i.e., thin layer
chromatography) (2000 mm, 20% EtOAc/hexane) to provide
the sulfonamide Example 6 (0.1 1 g, 0.22 mmol). Step
7: To a solution of the piperazine Example 1 (0.14 g,
0.33 mmol) in CH2CI2 ( 1.7 mL) at OC was added TEA
(0.10 g, 0.10 mmol) followed by benzoyl chloride (0.05
g, 0.37 mmol). The cold bath was allowed to warm
slowly to room temperature, and the reaction mixture
was stirred for 20 h. CH2CI2 was added and the mixture
washed with water and brine, dried (MgSO4) , filtered,
and concentrated in vacuo. The resulting residue was
purified by silica gel chromatography to provide the
amide Example 4 (0.1 3 g, 0.29 g). Step 8: To a
solution of the piperazine Example 1 (0.18 g, 0.45
mmol) in dichloroethane (2 mL) was added TEA (0.14 g,
1.3 mmol) followed by cyclohexylisocyanate (0.08 g,
0.67 mmol). The reaction mixture was warmed toreflux
and stirred for 17 h, then cooled to room temperature.
CH2CI2 was added, and the solution was washed with
water and brine, dried (MgSO4) , filtered and
concentrated in vacuo. The resulting residue was
purified by silica gel prep plate TLC (2000 mm, 30%
EtOAc/hexane) to provide the urea Example 7 (0.19 g,
0.41 mmol). Step 9: To a solution of benzaldehyde
(2.00 g, 18.8 mmol) in ethanol (13 ml_) was added
hydroxyl amine hydrochloride (2.61 g, 37.6 mmol) and
pyridine (3.8 mmol). The solution was warmed to reflux
and stirred for 18 h. The reaction mixture was
concentrated in vacuo and the resulting residue was
taken up into CH2CI , washed with water and brine,
dried (MgSO ), filtered, and concentrated in vacuo to
provide the phenyloxime (2.0 g, 16.5 mmol). The
phenyloxime was taken up into DMF (i.e.,
dimethylformamide) (55 mL), and /V-chlorosuccinimide
(2.43 g, 18.2 mmol) was added at room temperature. The
reaction mixture was stirred for 23 h and then water
was added. The mixture was extracted with EtOAc. The
organic layers were combined and washed with water and
brine, dried (MgSO4) , filtered and concentrated in
vacuo to provide the benzohydroximoyl chloride that
was used directly. To the piperazine Example 1 (0.50
g, 1.21 mmol) in CH2CI2 (4 mL) was added
diisopropylethylamine (0.55 g, 4.23 mmol) and the
benzohydroximoyl chloride prepared as described above
(0.28 g, 1.81 mmol), at room temperature. The reaction
mixture was stirred for 15 h and CH2CI2 was then
added. The solution was then washed with water and
brine, dried (MgSO4), filtered and concentrated in
vacuo. The residue was purified by silica gel
chromatography (30% EtOAc/hexane) to provide the
amidoxime Example 9 (0.44 g, 0.95 mmol). Step 10: To a
solution of the amidoxime Example 9 (0.074 g, 0.15
mmol) in toluene (0.5 mL) was added 50% aqueous NaOH
(0.5 mL), methyl iodide (0.04 g, 0.30 mmol), and
tetrabutylammonium iodide (0.003 g, 0.007 mmol). The
resulting reaction mixture was stirred at room
temperature for 18 h, then water was added and the
mixture was extracted with EtOAc. The combined organic
layers were washed with water and brine, dried (MgSO4)
, filtered, and concentrated in vacuo. The resulting
residue was purified by silica gel preparative plate
TLC (2000 mm,10% EtOAc/hexane) to provide the
Omethylamidoxime Example 10 (0.05 g, 0.10 mmol).
Preparation of Example 3 Example 3 was prepared from
Example 1 using procedures similar to those used to
prepare Example 4, except that acetyl chloride was
used in Step 7 (above) instead of benzoyl chloride.
Preparation of Example 5 Example 5 was prepared from
Example 1 using procedures similar to those used to
prepare Example 6, except that methanesulfonyl
chloride was used in Step 6 (above) instead of
benzenesulfonyl chloride. Preparation of Example 8 Ex.
8 Example 8 was prepared from Example 1 using
procedures similar to those used to prepare Example 7,
except that phenylisocyanate was used in Step 8
(above) instead of cyclohexylisocyanate. Preparation
of Example 11Example 11 was prepared from Example 1
using procedures similar to those used to prepare
Example 19, except that 3,4-difluorobenzaldehyde was
used in Scheme 2, Step 5 (above) instead of
benzaldehyde. Preparation of Example 12 Example 12 was
prepared using procedures similar to those used to
prepare Example 19, except that in Scheme 1, Step 3
(above), the HCI salt of iii 



was used instead of iii, 2-chloroaniline was used
instead of 2,4-dichloroaniline, acetonitrile was used
instead of propionitrile, NaI ( 1 equiv.) and
diisopropylethylamine (3 equiv.) was added, and in
Scheme 2, Step 5 (above), 3,4-difluorobenzaldehyde was
used instead of benzaldehyde.. Preparation of Example
13 Example 13 was prepared using procedures similar to
those used to prepare Example 19, except that in
Scheme 1, Step 3 (above), the HCI salt of iii was used
instead of iii, 3-chloroaniline was used instead of
2,4-dichloroaniline, acetonitrile was used instead of
propionitrile, NaI (1 equiv.) and
diisopropylethylamine (3 equiv.) was added, and in
Scheme 2, Step 5 (above), 3,4-difluorobenzaldehyde was
used instead of benzaldehyde. Preparation of Example
14 Ex. 14 Example 14 was prepared using procedures
similar to those used to prepare Example 19, except
that in Scheme 1, Step 3 (above), 4-chloroaniline was
used instead of 2,4-dichloroaniline, acetonitrile was
used instead ofpropionitrile, and NaI was added, and
in Scheme 2, Step 5 (above), 3,4- difluorobenzaldehyde
was used instead of benzaldehyde. Preparation of
Example 15 Ex. 15 Example 15 was prepared using
procedures similar to those used to prepare Example
19, except that in Scheme 1, Step 3 (above),
6-trifluoromethylpyridin- 3-ylamine was used instead
of 2,4-dichloroaniline, acetonitrile was used instead
of propionitrile, NaI ( 1 equiv.) and
diisopropylethylamine (3 equiv.) was added, and in
Scheme 2, Step 5 (above), 3,4-difluorobenzaldehyde was
used instead of benzaldehyde. Preparation of Example
16 Example 16 was prepared using procedures similar to
those used to prepare Example 19, except that in
Scheme 1, Step 3 (above), 2,4- dimethoxyaniline was
used instead of 2,4-dichloroaniline, acetonitrile was
used instead of propionitrile, NaI (1 equiv.) and
diisopropylethylamine (3 equiv.) was added, and in
Scheme 2, Step 5 (above), 3,4-difluorobenzaldehyde was
used instead of benzaldehyde. Preparation of Example
17 Example 17 was prepared using procedures similar to
those used to prepare Example 4, except that in Scheme
1, Step 3 (above), the HCI salt of iii was used
instead of iii, 4-chloroaniline was used instead of
2,4-dichloroaniline,acetonitrile was used instead of
propionitrile, and NaI ( 1 equiv.) and
diisopropylethylamine (3 equiv.) was added.
Preparation of Example 18 Example 18 was prepared
using procedures similar to those used to prepare
Example 4, except that in Scheme 1, Step 3 (above),
the HCI salt of iii was used instead of iii,
4-chloroaniline was used instead of
2,4-dichloroaniline, acetonitrile was used instead of
propionitrile, NaI (1 equiv.) and
diisopropylethylamine (3 equiv.) was added, and in
Step 7 (above), 3,4- difluorobenzoyl chloride was used
instead of benzoyl chloride. Preparation of Examples
20-1 10VALVED MALE LUBR CONNECTOR HAVING SEQUENTIAL
VALVE TIMING CROSS REFERENCES TO OTHER APPLICATIONS
[0001] This application is a continuation-in-part of
Application No. 10/389,652 filed March 13, 2003,
having a publication no. of 2003/0136932 Al, which is
a continuation-inpart of Application No. 09/927,109,
filed on Aug. 10, 2001, having a publication no. of
2003/0032940, now U.S. Patent No. 6,745,998 Al.
BACKGROUND [0002] This invention relates to an
improved male luer connector device that attaches to a
female luer valve to open a flow channel through the
male luer. Once the engagement of the luers has been
established, these valves are used to make connections
in hospitals for intravenous (IV) devices in order to
be used in medical liquid flow applications. [0003]
Luer devices are used in particular in a variety of
medical applications where there is a desire to
interconnect together male and female connector parts
onto tubing material that is connected to an IV. The
most common types of IV fluid exchanges use a syringe
fitted with a nozzle that is designed to be received
into a corresponding receiver attached to the IV
device. The receiver often has a hollow tubular
cannula or post that routes fluid into a line inserted
into the IV extending into the patient's veins. [0004]
Typical luer connections utilize a male luer connector
that is inserted into a female luer connector. The
male luer connector is threaded onto corresponding
threads of the female luer connector to engage the two
so that fluid may be passed between them without
escaping or leaking from the connection. Because these
connections are subject to coming loose or
disengaging, there is always a possibility that fluid
being passed within these tubes can escape. When using
hazardous drugs, such as those used for chemotherapy
treatments, the possibility of escaping fluids can be
a dangerous problem. Additionally, even if the fluid
does not leak when the connectors are engaged, once
they are disengaged, the residual amount of fluid
remaining on the tip of the connectors can still be
harmful. While this amount may be less than an amount
escaping from the connectors, it can still be
significant enough to cause harm to any person
exposed.[0005] Therefore, there is a need for a luer
connection that securely contains the fluid materials
included therein when luers are engaged to one
another. There is also a need for a luer connection
that seals off the male luer connector in a
male-female connection so that users of the connector
are protected from hazardous drugs that remain on the
luer tip surface when disengaged. SUMMARY OF THE
INVENTION [0006] Briefly, and in general terms, the
invention is directed to a male valved connector that
creates a partial vacuum upon disengagement from a
female connector to draw fluid disposed at an
interface between the male and female connectors away
from the interface. [0007] In accordance with aspects
of the present invention, there is provided a male
Luer connector for connection with a female Luer
connector for medical fluid flow, the female connector
having a front contact surface and an internal valve,
the male Luer connector comprising a tubular housing
having a distal end and a proximal end, the distal end
configured to engage the female Luer connector and
establish an interface and vacuum means for creating a
partial vacuum at the distal end of the tubular
housing during disengagement of the male connector
from the female connector during a time period when
the female valve is closed, whereby the vacuum means
draws fluid residing at the interface away from the
interface during disengagement of the male and female
connectors. In more detailed aspects, the vacuum means
is located within the tubular housing, and comprises a
first valve controlling the flow of fluid through the
proximal end of the tubular housing. The vacuum means
also comprises a second valve controlling the flow of
fluid through the distal end of the tubular housing
and the vacuum means is also for controlling the
second valve to remain open while the vacuum means
creates the partial vacuum. [0008] In further detailed
aspects in accordance with the invention, the vacuum
means is also for controlling the first valve to close
first, and controlling the second valve to remain open
after the female connector valve closes during
disengagement of the female connector from the male
connector. The vacuum means comprises an actuator that
controls the opening and closing of the first and
second valves and further comprises anactuation
surface disposed so as to be moveable by the front
contact surface of the female connector to control the
actuator to open and close the first and second
valves. The first valve comprises a proximal valve
disposed at the proximal end of the tubular housing,
the second valve comprises a distal valve disposed at
the distal end of the tubular housing, and the
actuator is disposed within the tubular housing to
open and close both the proximal and distal valves.
[0009] In yet further aspects, the vacuum means
further comprises a resilient member disposed to bias
the actuator to close both the proximal and distal
valves. The resilient member has an inner
variable-volume cavity through which fluid flows, the
cavity having a first volume when the male connector
is disengaged from the female connector, the cavity
having a second volume smaller than the first volume
when the male connector is engaged with the female
connector, whereby the resilient member creates a
partial vacuum when moving from the second volume to
the first volume during closure of the distal valve
occurring when the female and male connectors are
being disengaged. In more detail, the cavity has the
second volume when the male and female connectors are
engaged and the cavity moves to the first volume
thereby creating the partial vacuum when the male and
female connectors are being disengaged. [00010] In
even further detailed aspects, the resilient member
forms a valve seat for the distal valve and a valve
seat for the proximal valve and the actuator provides
a distal valve member for the distal valve that fits
into the distal valve seat to close the distal valve
and provides a proximal valve member for the proximal
valve that fits into the proximal valve seat to close
the proximal valve. The resilient member provides the
actuation surface, the actuator is disposed within the
resilient member in contact with the resilient member,
and movement of the resilient member due to engagement
with the front contact surface of the female connector
causes corresponding movement of the actuator to open
and close the distal and proximal valves. [00011] In
other aspects, there is provided a male connector for
connection with a 



female connector to establish a path for medical fluid
flow, the female connector having a front contact
surface and an internal valve, the male connector
comprising a tubular housing having a distal end and a
proximal end, the distal end configured to engage the
female Luer connector and establish an interface, a
first valve seat disposed for use incontrolling the
flow of fluid through the distal end of the tubular
housing, an internal plug disposed within the tubular
housing, the internal plug having a first valve member
that engages the first valve seat to prevent the flow
of fluid past the first valve seat, and a resilient
member disposed within the tubular housing so as to
bias the internal plug to engage the first valve seat,
the resilient member having an inner variable-volume
cavity through which fluid flows, the cavity having a
first volume when the first valve is closed, the
cavity having a second volume smaller than the first
volume when the first valve is open, wherein the
resilient member is disposed so that engagement of the
female connector with the male connector causes the
resilient member cavity to move to the second volume
and disengagement of the female connector from the
male connector causes the cavity to move from the
second volume to the first volume thereby creating a
partial vacuum. [00012] In accordance with aspects of
a method in accordance with the invention, there is
provided a method for disengaging a male connector
from a female connector, the male connector including
a distal end engaged with the female connector, a
proximal end, and an internal valve and the female
connector including a proximal end engaged with the
male connector, a distal end, and an internal valve,
the method comprising closing a first valve in the
male connector at the proximal end of the male
connector to isolate an interface between the male
connector and the female connector from fluid at the
proximal end of the male connector, and creating a
partial vacuum at the interface of the male connector
and female connector to draw fluid at the interface
away from the interface. In further more detailed
aspects, the method further comprises the step of
closing the internal valve of the female connector
during the step of creating a partial vacuum. The
method also further comprises the step of closing a
valve at the distal end of the male connector after
the step of creating a partial vacuum. The method
wherein the step of creating a partial vacuum
comprises creating a partial vacuum within the male
connector and drawing fluid at the interface into the
male connector. [00013] These and other features and
advantages of the present invention will become
apparent from the following detailed description of
preferred embodiments which, taken in conjunction with
the accompanying drawings, illustrate by way of
example the principles of the invention.BRIEF
DESCRIPTION OF THE DRAWINGS [00014] The present
invention will be better understood from the following
detailed description of an exemplary embodiment of the
invention, taken in conjunction with the accompanying
drawings in which like reference numerals refer to
like parts and in which: [00015] FIG. 1 is a side view
of the two components of the male to female luer
connection of the luer fitting; [00016] FIG. 2 is an
enlarged sectional view taken on line 2-2 of FIG. 1;
[00017] FIG. 3 is a view similar to FIG. 2, with the
components partially engaged; [00018] FIG. 4 is a view
similar to FIG. 3, with the components fully engaged;
[00019] FIG. 5 is a view similar to a portion of FIG.
2, showing an alternative integrated spring member;
[00020] FIG. 6 is a view similar to FIG. 5, showing an
alternative single stage valve; [00021] FIG. 7 is a
view similar to FIG. 6, showing the valve opened;
[00022] FIG. 8 is a view similar to FIG. 5, showing a
ball type valve; [00023] FIG. 9 is a sectional view
showing an alternative slide actuated valve; [00024]
FIG. 10 is a view similar to FIG. 9, showing the valve
opened; [00025] FIG. 11 is a view similar to FIG. 9,
showing an alternative slide actuated valve; [00026]
FIG. 12 is a view similar to FIG. 10, showing an
alternative valve for use with a female luer valve
that does not have a cannula or post; [00027] FIG. 13
is an illustration of a male luer valve that does not
contain a housing element; [00028] FIGS. 14 and 15 are
views similar to FIG. 11 illustrating a male luer
which does not contain a sleeve and showing the
movement from a closed position (FIG. 14) toan open
position (FIG. 15) for the male luer during contact
with a female luer having no core rod or cannula;
[00029] FIGS. 16 and 17 are views similar to FIGS. 14
and 15 illustrating a male luer having a central
sealing member internally of the resilient member and
showing the movement from a closed position (FIG. 16)
to an open position (FIG. 17) for the male luer during
contact with a female luer having no core rod or
cannula; [00030] FIG. 18 is a view similar to FIG. 11
illustrating a male luer which has a peripheral flange
incorporated into the resilient member which upon
contact with the contract surface of a female luer
(which has no core rod or cannula) is urged backwards
causing the resilient member to retract and open;
[00031] FIGS. 19, 20 and 21 illustrate appearance and
operation of male luers which have resilient members
with smooth outer contact surfaces which upon contact
with the contract surface of a female luer (which has
no core rod or cannula) provide a sufficiently
frictional connection such that the resilient member
is urged backwards causing it to retract and open;
[00032] FIGS. 22 and 23 are views similar to FIGS. 16
and 17 illustrating a male luer having a central
sealing member internally of the resilient member
which has a radially extending portion which protrudes
into the wall of the resilient member and extends it
outward, allowing it to extend into or through a guide
in the housing of the male luer, which guide is
engaged by a contact surface of a female luer having
no core rod or cannula, such engagement causing the
resilient member to retract and open to permit fluid
flow between and through the luers; and [00033] FIGS.
24, 25, 26 and 27 are side elevation views (FIGS. 24
and 26) and end elevation view (FIGS. 25 and 27) of
another embodiment of a resilient member of a male
luer which has a slightly bulbous tip with a slit
opening, which slit is compressed and opened during
contact with the interior surface of a female luer
with a generally conical contact recess; [00034] FIG.
28 is a cutaway perspective view of multi-valved male
Luer connector in accordance with aspects of the
invention for use in obtaining sequential valve timing
andgenerating a partial vacuum at the male Luer
connector end to remove excess fluid from the tip
during separation from a female connector; [00035]
FIG. 29 is a side, cross-sectional view of the male
connector of FIG. 28 showing it aligned with a
compatible female valved connector prior to
engagement; [00036] FIG. 30 is a view similar to FIG.
29 except that the male and female connectors have
become partially engaged to the point where a distal
valve .of the male connector has opened while the
proximal valve of the male connector and the valve of
the female connector remain closed; [00037] FIG. 31 is
a view similar to FIG. 30 except that the male and
female connectors have become further partially
engaged to the point where the distal valve .of the
male connector has opened and the valve of the female
connector has opened while the proximal valve of the
male connector remains closed; and [00038] FIG. 32 is
a view similar to FIG. 31 except that the male and
female connectors have become fully engaged and both
distal and proximal valves of the male connector are
open and the valve of the female connector is also
open for complete fluid flow through both connectors.
DETAILED DESCRIPTION OF THE DRAWINGS [00039] FIG. 1 is
a side view of the two components of the male to
female luer connection of the luer fitting. The
fitting is comprised of a male luer 10 that is
intended to engage with a female luer that has an
existing flush top female luer valve. The female luer
24 is not limited to a particular type but an exemplar
luer is illustrated here. The female luer illustrated
here is one where the valve shuts off. This female
luer 24 contains a housing element 28 with a cannula
or post 26. On the outer surface of the forward end of
the housing 28 there are threads 30 that permit
engagement of the female luer 24 with the male luer
10. In this embodiment the male luer 10 is comprised
of a housing element 12. The inner wall of the housing
12 contains threads 32 that engage the complimentary
threads 30 of the female luer connector. Housing 12
has an inner tubular portion 16 of reduced diameter
that projects forwardly that has a first necked area
36 and a second necked area 38 (See FIG. 2). The inner
tubular portion defines an internal chamber 13with a
forward opening 33 (See FIG. 2). A valve member 18 is
biased into an extended position sealing opening 33 by
resilient member or spring 14. Spring 14 acts between
distal end of chamber 13 and valve member 18. (As used
herein, "distal" is the rearward end of the male luer
and "proximal" is the forward end, i.e., the left and
right ends in the views as illustrated in FIGS. 1 and
2). Valve member 18 includes a resilient portion 20
and a forward tip member 22. FIG. 1 illustrates the
two luers 10, 24 in the unengaged position. Other
types of female luer valves that do not contain a
cannula or post. By way of example, U.S. Pat. Nos.
5,676,346 by Leinsing and 5,782,816 by Werschmidt
illustrate these types of luer valves. [00040] FIGS. 2
to 5 illustrate the male luer 10 and the female luer
24 as they become engaged with one another. FIG. 2
illustrates the two luers 10, 24 when they are
completely unengaged. The cannula or post 26 may have
an opening 40 for entrance and exit of fluid between
the two luers. Other duct systems (not shown) are
possible and may be used. The cannula or post 26 is
mounted in a chamber within a sleeve 34. This sleeve
34 can be made of rubber or any other suitable
resilient material and serves as a valve member
stopper. Sleeve 34 has a forward end opening 35 which
is sealed shut in the unengaged position of FIG. 2.
The male luer has a forward end that has a first
necked area 36 and a 



second necked area 38 spaced rearwardly from the first
necked area 36. FIG. 3 illustrates the male luer 10
beginning to be inserted into the female luer 24. Once
the threads 30, 32 begin to engage, the forward end 33
of housing 12 pushes the sleeve 34 back until the
opening 35 is forced to open over the end of the
cannula 26. The cannula or post 26 then comes into
contact with the tip of valve member 18 and begins to
push it rearwardly so that the cannula or post 26
displaces the valve element front section 22. This
movement begins to separate the seal surface of the
first necked area 36 from its seat. As the tip member
22 begins to be pushed back, the second resilient
portion 20 is collapsed, compressing the valve element
cavity 19. This unseals the first necked area 36 and
displaces the liquid contained within the cavity 19.
This displaced liquid flows temporarily into the
female luer valve 24. As this pressure is applied, the
valve member is compressed and pushed further inwardly
into chamber 13. [00041] FIG. 4 illustrates the
positioning of the luer members when the female 24 and
male 10 luers have been even further engaged. The
cannula or post 26 begins to push even more onto the
tip member 22 and collapse the first resilient member
14 so that the secondnecked area 38 is unsealed. At
this point, more liquid is displaced by the further
insertion of the cannula or post into the vacuum
section 21 of the male luer as indicated by the arrows
in FIG. 4. The opening 40 on the cannula or post 26
permits fluid to pass into and out of the female luer
24. This displaced liquid creates the volume which
will be refilled when the action is reversed. [00042]
Upon disconnection of the male luer 10 valve from the
female luer valve 24, the volume of liquid that was
displaced during the connection of the two valves is
restored to the original positions, thus creating a
relative vacuum. When the female luer 24 is removed
from the male luer 10, the main seal created by the
second necked area 38 makes contact with its seat.
This isolates the vacuum section 2 1 from the upstream
liquid. As the cannula or post 26 is withdrawn, cavity
19 is restored as resilient portion 20 resiles to its
uncollapsed natural shape. As this restoration occurs,
liquid is drawn into cavity 19. Because the second
necked area 38 is closed, this liquid will be drawn
from the interface between the male luer 10 and the
female luer 24. This effect is enhanced by the volume
represented by the cannula or post 26, which must be
replaced as the cannula or post 26 is withdrawn. The
relative vacuum created will attempt to draw liquid
into the vacuum section until the seal surface of the
first necked area 36 again contacts its seat. [00043]
FIG. 5 illustrates the same type of dual stage valve
as above only that it is formed with the spring 14
integrally connected to the valve member 42. The
housing 12 contains the inner sleeve 16 and positioned
inside of the inner sleeve 16 is an inner chamber 13.
The function of this embodiment is the same as the
previously described embodiments with the exception
that the spring 14 can be comprised of elastomeric or
other types of material that are integrally connected
with the valve member 42. [00044] FIGS. 6 and 7
illustrate a male luer according to another embodiment
of the present invention. This apparatus is a single
stage luer valve with an integral resilient member. In
this embodiment, the male luer has a housing 12 with
threads 32 on the inner wall of the housing for
engagement to the complimentary threads on the female
luer 30. The inner chamber 13 is sealed by a valve
member 42 that is integrally formed with the resilient
member and the tip. This new valve member 42 therefore
functions as in the previous embodiment except that
all members are formed in one piece, rather than
including a separate resilient member. This embodiment
demonstrates a single stage luervalve in that once the
female luer engages with the valve member 42, the
member 42 moves as a single piece rather than as
several different pieces as described above. FIG. 7
illustrates the luer of FIG. 6 engaged with a female
luer 24 and permitting fluid flow. Once the two luers
10, 24 are engaged, the cannula or post 26 of the
female luer 24 collapses the valve member 42 and
permits fluid flow via the opening 40 in the cannula
or post 26 and also via an opening 44 in the rear end
of the valve member 42. [00045] FIG. 8 illustrates
another embodiment of the present invention. In this
embodiment, the housing 12 of the male luer is similar
to the previous embodiments. Additionally, contained
within the inner sleeve 16 is a resilient member or
spring 14. However, in this embodiment, the valve
contained on the end of the resilient member is shown
as a ball 46. This ball may be made of various types
of materials as for example, elastomeric material.
Additionally, the forward end opening of chamber 13 is
exemplified as a part-spherical seat 47 to accommodate
for ball valve 46. Those skilled in the art will
recognize that the valve contained on the end of the
resilient member or spring 14 can be of a variety of
shapes. However, the shape of the tip of the male luer
10 needs to be one that corresponds to the shape of
the tip of the female luer 24. [00046] FIGS. 9 and 10
illustrate a modified connector according to yet
another embodiment of the present invention, in which
a modified male luer is releaseably securable to the
female luer 24 of the previous embodiments. The
modified male luer comprises a housing with a
cylindrical outer wall 52 and an inner tubular support
54 which projects into the cylindrical housing from
rear end 53 and extends along part of the length of
the housing. Outer wall 52 has internal threads 32 for
engaging the female luer threads 30 and a larger
diameter than the inner support 54 which extends from
the rear end 53 of the housing and projects out of the
forward end of the housing. A resilient sleeve or
bladder member 56 is secured between the tubular
member 55 and support 54 at its rear end, and projects
forwardly within tubular member 55 to its forward end
opening 57. Bladder member 56 has a forward end
opening 58 which is sealed shut by the inwardly
tapered end portion of the tubular member 55 when in
the extended, unconnected position of FIG. 9. The
forward end portion 58 of bladder member 56 acts as a
valve to seal the end opening 57 of the male luer in
the position illustrated in FIG. 9.[00047] Tubular
member 55 of the male luer is of smaller diameter than
the inner cylindrical wall 52 of the housing, to leave
an annular gap between the member 55 and inner wall
52. A sliding sleeve 60 is slidably mounted over the
tubular member 55 in this annular gap. Sleeve 60 has
diametrically opposed openings 62, and the tubular
member 55 has opposing elongate, axially extending
slots 64. Oppositely directed guided portions 65
(e.g., tabs, wings or fins) on the inner bladder or
sleeve member 56 project radially outwardly through
the slots 64 and into the openings 62. Thus, when the
sleeve is in the fully extended position of FIG. 9, it
will pull the sliding sleeve forwardly into the
illustrated position. The corrugated portion 66 of
bladder member 56 acts as a spring to bias the forward
end of the bladder member 56 and the sliding sleeve 60
into the extended position. [00048] FIG. 10
illustrates a female luer 24 connected to male luer
50. As the forward end of the female luer housing is
threaded into the cylindrical wall of the male
housing, it will engage the forward end 67 of the
sliding sleeve 60, urging the sleeve, and thus the
bladder member 56, rearwardly and moving the forward
end portion of the bladder member out of sealing
engagement with the forward end opening of tubular
member 55. This permits the forward end opening 58 to
spring open, as indicated. At the same time, the
forward end of tubular member 55 will force the sleeve
34 in the female luer rearwardly so that it passes
over the end of cannula 26, which then extends into
the open forward end of the tubular member. This
allows fluid flow through the two luers, via the inner
tubular support, open end 58 of the bladder member 56,
and the openings 40 in the cannula 26. When the luers
are disconnected, the compressed corrugated portion 66
of the bladder member 56 urges the forward end portion
to move back into sealing engagement with the forward
end of the tubular member 55, preventing any fluid
leakage. [00049] FIG. 11 is a view similar to FIG. 9,
showing an alternative slide actuated valve except
that the resilient sleeve or bladder member 56 does
not have a corrugated portion and instead has a
separate spring member 68. The spring member 68 can
any type as for example, those made of metal or
elastomeric material. The function of the male luer
valve is the same; it is merely the spring member 68
that replaces the previous corrugated member.[00050]
FIG. 12 is a view similar to FIG. 10, showing an
alternative valve for use with a female luer valve
that does not have a cannula or post. The outer
surface of the forward end of the housing 28 engages
and compresses the forward end 67 of the sliding
sleeve 60 of the male luer valve. As the forward end
of the female luer valve housing 28 continues to
further displace the sliding sleeve 60, the bladder
member 56, continues to move rearwardly and moves the
forward end portion of the bladder member out of
sealing engagement with the forward end opening of the
tubular member 55. This permits the forward end
opening 58 to spring open. This allows fluid flow
through the two luers, via the inner tubular support,
open end 58 of the bladder member 56. Once the luers
are disconnected, the sealing engagement as previously
described once again occurs. [00051] FIG. 13 is an
illustration of a male luer valve that does not
contain a housing element. This view is similar to
FIG. 2 except that the male luer valve is not
contained within a housing element and instead can be
self-sustained. However, the function of the male luer
valve is the same as that explained for FIG. 2 only
that the engagement with the female luer housing does
not occur with the male luer housing. [00052] FIGS. 14
and 15 illustrate an embodiment of a male luer 100
which does not contain a sliding sleeve 60. The luer
housing 102 has a tubular projecting conduit 118 over
which is positioned resilient sleeve or member 106.
The base 114 of resilient member 106 is butted against
the interior end wall 112 of housing 102 and secured
in place by the inner end of tubular projecting member
104. The resilient member 106 has one or more
laterally projecting fins 108 which are disposed
respectively in slots 110 in the tubular portion of
member 104. When the male luer is closed (FIG. 14) the
opening at the tip 116 of resilient member 106 is
closed, sealing off the open end 120 of the male luer
100. When the male luer is engaged by a female luer
128 which has a contact surface 126 but no central
core rod or cannula (FIG. 15) the surface 126 engages
the fins 128 and 



movement of the male luer into the female luer causes
the fins to move backward into housing 102 as
indicated by arrow 107 with the fins 108 guided within
the slots 110 as shown at 108' to compress the bellows
portion of the resilient member as shown at 106'. This
opens the tip as shown at 116' to allow fluid flow
through opening 120 into the flow channels 124 and 122
of conduit 118 and housing 102 respectively. The
peripheral projections 132 function as O-ring seals
and when the luers are engaged the projecting front
edge 130 of the resilient member 106 engages the inner
sloped surface 134 ofmember 104 to provide a sealing
or "stopper" effect and keep the O-ring seal area free
of the fluid flow and dry. [00053] For simplicity in a
number of the Figures the female luer 128 is not
itself shown and only the movement of elements of the
male luer 100 is illustrated. It will be understood
that such movement is the result of the male/female
luer engagement in the manner illustrated in other
Figures such as (but not limited to) FIGS. 2, 3, 12
and 15. Similarly, threads or other securing devices
to retain the male and female luers in their engaged
positions during flow of fluid through them are also
for simplicity not shown in all Figures, but it will
understood that such are present as illustrated in
(but not limited to) FIGS. 2, 3, 4, 10 and 12. [00054]
FIGS. 16 and 17 illustrate an embodiment similar to
that of FIGS. 14 and 15, but in which there is an
internal plug 138 within the conduit 118 with channels
148 past the plug 138. These channels can be formed in
the wall of conduit 118 or can be formed by having
plug 138 mounted on spaced apart supports (not shown)
connected to conduit 118, or in any other convenient
manner. The peripheral surface 142 of plug 138
contacts radial land 144 on the inner surface of
resilient member 106 as shown at 140 when the male
luer is closed (FIG. 16). When the male luer enters
the female luer the contact surface 126 contacts the
fins 108 and pushes them backward as shown at 108' in
FIG. 17, thus compressing the resilient member as
shown at 106' and displacing the land 144 from contact
with the surface 142 of the fixed plug 138.
Compression of the resilient member also opens tip 116
of the resilient member as shown at 116'. Fluid flow
through opening 120 into conduit 124 and around plug
138 through channels 148 as shown by arrows 146 is
also permitted. The axial position and width of land
114 can be varied to determine when contact with the
plug edge 142 is made or lost, thus determining when
the luer opens or closes, and also to provide a vacuum
effect to prevent or minimize backflow of fluid.
[00055] FIGS. 18-21 illustrate embodiments of a "soft"
male luer 100 in which the engagement with the female
luer 128 results in the contact area 126 of the female
luer being the interior surface of the luer which is
in contact directly with the exterior surface 152 of
the resilient member 106, as illustrated in FIG. 21.
In FIG. 18 two optional elements are shown: shoulder
150 and projections 109 which can be fins such as 108,
a peripheral flange, protruding structure which can
engage the contact surface of the femaleluer. The
shoulder 150 can be a continuous radial shoulder
within the portion 102' of the housing 102 or it can
consist of spaced-apart projections aligned radially
within portion 102'. (Portion 102' is shown in FIGS.
18 and 19 as a member separate but attached to the
rest of housing 102, but it can also be integral with
the rest of housing 102). Shoulder 150 serves as a
limiting device to engage contact surface 126 of the
female luer 128 and stop the relative movement of the
two luers, thus limiting the depth to which the male
and female luers can be engaged. Projections 109 can
assist the compressions of the resilient member 106 by
sharing engagement with the contact surface 126 with
the surface 152 of the member 106. The tip area 116 of
the member 106 can be thickened as shown in FIGS. 18
and 19 to provide some expansion into the engaging
neck of the female luer and thus create an additional
sealing effect. [00056] In FIGS. 20 and 2 1 the soft
male luer 100 is illustrated as having an optional
extended housing 102, such that engagement of the
surface 152 of member 106 in contact with surface 126
provides the entire engagement of the male and female
luers. That engagement and the compression of member
106 over the rigid conduit 118 allow opening of tip
116 and flow through end 120. [00057] Additional
embodiments are shown in FIGS. 22-27. In the
embodiment of FIGS. 22 and 23, an internal plug 154
similar in function to that of valve member 42 is
shown. The plug 154 has a integral fins or radial
flange 158 which is inserted into a radial pocket 156
in resilient member 106. Engagement with the female
luer causes the female luer's contact surface to push
the resilient member 106, its pocket 156 and fins or
flange 158 backward as shown as 106', 156' and 158'
respectively, thus withdrawing plug head 160 of plug
154 to the position shown at 160' thus opening end 120
for flow into conduit 124. [00058] FIGS. 24-27 show a
shaped resilient member 106a which has a slit 162 in
its tip 116". When contacted by the female luer 128,
frictional engagement of the outer surface 152 of the
resilient member 106a with the contact surface 126 of
the female luer causes the resilient member 106a to
deform as shown in the Figures, thus opening slit 162
as shown at 162' to allow fluid flow into conduit 124.
[00059] Referring now to FIGS. 28 through 32, a male
connector 200 in accordance with aspects of the
invention and a female connector 202 are shown in
variousconfigurations of engagement to demonstrate the
sequential valve timing in accordance with aspects of
the invention. [00060] Referring now to FIG. 28, the
male connector 200 is shown in a cutaway perspective
form and includes a resilient member 210 having an
internal cavity 212. The resilient member is
uncollapsed and the internal cavity has a first
internal volume. The resilient member is mounted
within a housing 214 and within a tubular projecting
member 216. The base 218 of the resilient member is
butted against the interior wall 220 of the housing
and secured in place by the proximal end 222 of the
tubular projecting member. An internal plug 224 is
mounted within the resilient member. The plug includes
a distal valve member 226 that mates with a valve seat
228 provided by the distal end 230 of the resilient
member. The internal plug includes a proximal valve
member 232 that mates with a proximal valve seat 234
provided by the resilient member, which in this
embodiment, results in a type of poppet valve 208. The
internal plug includes integral fins or radial flanges
236 that are inserted into radial pockets 238 formed
in the resilient member. The resilient member provides
a biasing force in the distal direction and tends to
return itself and the internal plug to the
configuration shown in FIG. 28 unless opposing forces
in the proximal direction cause partial collapse or
compression of the resilient member, as is discussed
below. [00061] FIG. 29 depicts the two luer connectors
200 and 202 just separated. In this position, a valve
204 in the female luer connector 202 is closed, and a
first distal valve 206 and a second proximal valve 208
in the male luer connector 200 are closed. Flow
through either connector is prevented because the
respective valves are closed. [00062] Reviewing the
male connector 200 in more detail, the connector
includes a resilient member 210 having an internal
cavity 212. In FIG. 28, the resilient member is
uncollapsed and the internal cavity has a first
internal volume. The resilient member is mounted
within a housing 214 and within a tubular projecting
member 216. The base 218 of the resilient member is
butted against the interior wall 220 of the housing
and secured in place by the proximal end 222 of the
tubular projecting member. An internal plug 224 is
mounted within the resilient member. The plug includes
a distal valve member 226 that mates with a valve seat
228 provided by the distal end 230 of the resilient
member. The internal plug includes a proximal valve
member 232 that mates with a proximal valve seat234
provided by the resilient member, which in this
embodiment, results in a type of poppet valve 208. The
internal plug includes integral fins or radial flanges
236 that are inserted into radial pockets 238 formed
in the resilient member. The resilient member provides
a biasing force in the distal direction and tends to
return itself and the internal plug to the
configuration shown in FIG. 28 unless opposing forces
in the proximal direction cause compression of the
resilient member, as is discussed below. [00063]
Referring to both FIGS. 28 and 29, engagement of the
male connector 200 with a female connector 202 causes
the female connector's contact surface 240 to push the
actuation surface 244 of the resilient member in the
proximal direction, which causes the resilient
member's contact surface 244, pockets 238, and the
fins 236 and internal plug 224 to also move in the
proximal direction. Upon the occurrence of enough
proximal direction movement, the plug will disengage
from the distal valve seat 228 thus opening the distal
valve 206 and will disengage from the proximal valve
seat 234 thus opening the proximal valve 208, as is
described in more detail below. The tubular projecting
member 216 includes slots 242 through which the
actuation surface 244 of the resilient member projects
so that it may contact the female connector contact
surface 240. The tubular projecting member 216 is
formed in the shape of a standard Luer in this
embodiment, although other shapes are possible. The
housing 214 may include internal threads 246 with
which to engage threads 248 of the female connector
for more secure locking of the two together. [00064]
The female connector 202 includes an internal piston
250 having an opening at its proximal end 252 that
forms the female valve 204. As the piston is moved
into the housing 254 of the female connector by a
certain distance, it will open to thereby open the
female valve and permit the flow of fluid through the
female connector. [00065] Turning now to FIG. 30,
there is depicted the male 200 and female 202
connectors partially joined together. In this
position, the forward contact surface 240 of the
female luer connector has driven the actuation surface
244 of the male luer connector in the proximal
direction far enough to open the first distal valve
206 while the second proximal valve 208 in the male
connector remains closed. The cavity 212 of the
resilient member in this position is now slightly
collapsed and has an internal volume that is less than
the first volume of the cavity shown in FIG. 28. The
distal end 256 of the tubular projecting member or
male luer portion 216 has driven the piston 250 of the
female luerconnector 202 a partial distance in the
distal direction. The valve 204 of the female Luer 



connector is still closed, despite the displacement of
the piston. [00066] Thus in this FIG. 30, as the two
connectors 200 and 202 are being engaged with one
another, the distal valve 206 of the male connector
has first opened while the proximal valve 208 of the
male connector and the female connector valve 204
remain closed. This is due to the relative distances
of movement and sizes of the various parts. The
proximal valve seat 234 in the male connector
resilient member 210 is designed to be long enough
such that its valve 208 does not open until after the
plug 224 has moved by a distance longer than the
distance required to open the distal valve 206. The
length of movement of the proximal valve required for
opening is longer than the length of movement of the
distal valve to achieve opening. Similarly, the
distance of movement of the plug to open the distal
valve of the male connector is selected to be less
than the distance of movement of the piston 250 of the
female connector that is required to open the female
connector valve. [00067] FIG. 3 1 depicts the male 200
and female 202 luer connectors further joined together
than in FIG. 30. In this configuration, the distal end
256 of the male luer connector has driven the piston
250 of the female connector farther in the distal
direction, so much so that the female connector valve
204 has now opened and fluid flow through the female
connector may now occur. The contact surface 240 of
the female connector has further driven the actuation
surface 244 of the resilient member 210 further in the
proximal direction further opening the distal valve
206; however, the proximal valve 208 is still closed.
Thus, two valves of the three valves between the male
and female connectors are now open. Fluid flow through
the female connector can now occur but fluid flow
through the male connector remains prevented due to
the continuing closure of the proximal, or upstream,
valve 208. As is apparent, the length of movement of
the proximal valve required for opening is longer than
the length of movement of the distal valve 206 of the
male connector 200, and the length of movement to the
female connector's valve 204 to achieve opening. Thus
in this embodiment, the distance of movement of the
internal plug 224 to open the distal valve of the male
connector is selected to be less than the distance of
movement of the piston 250 of the female connector
that is required to open the female connector valve
204, yet more to open the proximal valve 208 than to
open the female connector's valve.[00068] FIG. 32
depicts the complete operative engagement of the male
200 and female 202 Luer connectors such that all three
depicted valves are open and fluid flow can occur
between and through both connectors. In this
configuration, the female connector contact surface
240 has driven the actuation surface 244 of the male
connector far enough in the proximal direction to open
the proximal valve 208. The compressible collapsible
cavity 212 of the resilient member 210 is fully
collapsed having now an even smaller internal volume
that that shown in the preceding FIGS. 28 through 31.
Thus on engagement of the male connector having two
valves, a distal or downstream valve and a proximal or
upstream valve in accordance with aspects of the
invention, with a female connector having an internal
valve, the first valve that opens is the distal male
connector valve. The second valve to open is the
female connector valve, and the last valve to open is
the proximal male connector valve. Fluid can now flow
from the upstream line 260, through the male connector
200, through the female connector 202, and out through
the downstream line 262. In this case, both upstream
and downstream lines are shown as medical tubing,
although other devices may be used. Additionally, the
upstream connecting device 258 of the male connector
200 is shown as a Luer female connector but other
types of coupling devices may be used. Similarly, the
downstream coupling device 264 of the female connector
202 is shown as a male Luer connector but other types
of coupling devices may be used. [00069] Disengagement
or disconnection of the male connector 200 and the
female connector 202 from each other will result in a
sequence of valve closure that is opposite the
sequence of valve opening as discussed above. As just
discussed in detail, the connectors are shown fully
operatively engaged together in FIG. 32 and fluid flow
through both valves can occur. A first stage of valve
closure upon disengagement is shown in FIG. 31. As the
separation of the male and female luer connectors
begins, movement of the contact surface 240 of the
female luer connector in the distal direction permits
the actuation surface 244 of the resilient member 210
of the male Luer connector to also move in the distal
direction due to the biasing force provided by the
resilient member. As is shown in FIG. 31, the proximal
valve 208 of the male connector has closed although
the distal valve 206 of the male connector and the
female connector valve 204 remain open. Thus, in the
configuration of FIG. 31, the male connector is now
closed to any fluid existing in an upstream line such
as may be connected to the male connector's
proximalfemale connector 258. The upstream line 260 is
shown in exaggerated form in FIG. 31. In this
configuration then, the internal components of the
male connector, and consequently the female connector,
are isolated from any upstream fluids. [00070] FIG. 30
depicts the second stage of valve closure upon
disconnection of the male connector 200 and female
connector 202. As the separation of the male and
female luer connectors further continues, the distal
end of the male luer connector 256 has retreated
moving in the proximal direction which has allowed the
piston 250 of the female luer connector to resile also
in the proximal direction thereby closing the female
connector valve 204. Fluid flow through the female
connector is now prevented. Thus both the male and
female connectors are now isolated from any fluids in
the upstream line 260 and in the downstream line 262.
[00071] As the male connector 200 moves from the
configuration of FIG. 30 to the configuration of FIG.
29 during which the resilient member 210 moves in the
distal direction to close the distal valve 206, a
partial vacuum is created within the male connector.
This is because the cavity 212 of the resilient member
210 is increasing in internal volume as the resilient
member resiles to the configuration of FIG. 29 from
the configuration of FIG. 30. As soon as the internal
volume of the resilient member begins increasing, a
partial vacuum forms which may be used to draw fluid
into the male connector. By proper sequencing of the
valves of the connector in conjunction with each other
and with the valve of the female connector, the force
of this partial vacuum is directed to the interface
between the male connector and the female connector
202 to thereby draw fluid residing on that interface
into the male connector. [00072] Because the valves
have been sequenced so that the only valve remaining
open at this time is the distal valve 206 of the male
connector, the existence of this partial vacuum will
draw any fluid remaining at the interface between the
two connectors 200 and 202 and on the distal tip or
end 230 of the resilient member 210 into the male
connector before the distal valve 206 closes. As the
connectors are further separated, the cavity 212 of
the resilient member further expands, drawing more
fluid from the interface of the two connectors, until
the distal valve 206 eventually closes as is shown in
the configuration of FIG. 29. Thus in the
configuration of FIG. 29, both the upstream line 260,
having the male connector 200 at its distal end, and
the downstream line 262, having the female
connector202 at its proximal end, are sealed by the
respective connectors, each of which has at least one
internal valve to isolate the line. In the case of
isolation of the upstream line 260, the male connector
200 will seal the distal end of the line, and even
withdraws excess fluid from the distal end of the
connector upon disengagement or disconnection from the
female connector 202. This is an especially useful
feature in the case where caustic fluids may have been
conducted by the upstream line and some of that fluid
may have reached surfaces at the interface between the
female and male connectors. If these connectors were
fully separated and such caustic fluid remained on
their surfaces, that caustic fluid may be transferred
to the clinician handling the connectors. Such fluids
may cause injury to health care workers and patients
if applied to skin surfaces thus their containment in
the upstream line by means of this vacuum, draw-back
feature is especially useful. [00073] Although shown
with tubing 260 and 262 at the ends of the connectors
in FIGS. 28 through 32, this is for example purposes
only and is not meant to be restrictive. Various
conductive, container, or other components may be used
in place of the tubing shown. For example, the male
connector 200 may form the nozzle end of a syringe
instead of being connected to tubing. The female
connector 202 may form part of a vial adapter or vial
access device so that liquid from the syringe
connected to the male connector may be injected into a
vial of medical substance, mixed and then withdrawn
back into the syringe, as an example. Other
applications are possible. [00074] The various
embodiments of the male luer described above provide
for automatic sealing of the end opening in the male
luer as the male and female luers are disconnected,
reducing the risk of an operator coming into contact
with the potentially hazardous fluid flowing through
the connector. [00075] Although some exemplary
embodiments of the invention have been described above
by way of example only, it will be understood by those
skilled in the field that modifications may be made to
the disclosed embodiments without departing from the
scope of the invention, which is defined by the
appended claims.What is claimed is: 1. A male Luer
connector for connection with a female Luer connector
for medical fluid flow, the female connector having a
front contact surface and an internal valve, the male
Luer connector comprising: a tubular housing having a
distal end and a proximal end, the distal end
configured to engage the female Luer connector and
establish an interface; and vacuum means for creating
a partial vacuum at the distal end of the tubular
housing during disengagement of the male connector
from the female connector during a time period when
the female valve is closed; whereby the vacuum means
draws fluid residing at the interface away from the
interface during disengagement of the male and female
connectors. 



2. The male Luer connector of claim 1 wherein the
vacuum means is located within the tubular housing. 3.
The male Luer connector of claim 1 wherein the vacuum
means comprises a first valve controlling the flow of
fluid through the proximal end of the tubular housing.
4. The male Luer connector of claim 1 wherein the
vacuum means comprises a second valve controlling the
flow of fluid through the distal end of the tubular
housing. 5. The male Luer connector of claim 1
wherein: the vacuum means comprises a first valve
controlling the flow of fluid through the proximal end
of the tubular housing; the vacuum means comprises a
second valve controlling the flow of fluid through the
distal end of the tubular housing; and the vacuum
means is also for controlling the second valve to
remain open while the vacuum means creates the partial
vacuum. 6. The male Luer connector of claim 5 wherein
the vacuum means is also for controlling the first
valve to close first, and controlling the second valve
to remain open after the female connector valve closes
during disengagement of the female connector from the
male connector. 7. The male Luer connector of claim 5
wherein:the vacuum means comprises an actuator that
controls the opening and closing of the first and
second valves; the vacuum means further comprises an
actuation surface disposed so as to be moveable by the
front contact surface of the female connector to
control the actuator to open and close the first and
second valves. 8. The male Luer connector of claim 7
wherein: the first valve comprises a proximal valve
disposed at the proximal end of the tubular housing;
the second valve comprises a distal valve disposed at
the distal end of the tubular housing; and the
actuator is disposed within the tubular housing to
open and close both the proximal and distal valves. 9.
The male Luer connector of claim 8 wherein the vacuum
means further comprises a resilient member disposed to
bias the actuator to close both the proximal and
distal valves. 10. The male Luer connector of claim 9
wherein the resilient member has an inner
variable-volume cavity through which fluid flows, the
cavity having a first volume when the proximal and
distal valves are closed, the cavity having a second
volume smaller than the first volume when the distal
valve is open; whereby the resilient member creates a
partial vacuum when moving from the second volume to
the first volume during closure of the distal valve.
11. The male Luer connector of claim 10 wherein: the
cavity has the second volume when the male and female
connectors are engaged; and the cavity moves to the
first volume thereby creating the partial vacuum when
the male and female connectors are being disengaged.
12. The male Luer connector of claim 11 wherein: the
resilient member forms a valve seat for the distal
valve and a valve seat for the proximal valve;the
actuator provides a distal valve member for the distal
valve that fits into the distal valve seat to close
the distal valve and provides a proximal valve member
for the proximal valve that fits into the proximal
valve seat to close the proximal valve. 13. The male
Luer connector of claim 12 wherein: the resilient
member provides the actuation surface; the actuator is
disposed within the resilient member in contact with
the resilient member; movement of the resilient member
due to engagement with the front contact surface of
the female connector causes corresponding movement of
the actuator to open and close the distal and proximal
valves. 14. A male connector for connection with a
female connector to establish a path for medical fluid
flow, the female connector having a front contact
surface and an internal valve, the male connector
comprising: a tubular housing having a distal end and
a proximal end, the distal end configured to engage
the female Luer connector and establish an interface;
a first valve seat disposed for use in controlling the
flow of fluid through the distal end of the tubular
housing; an internal plug disposed within the tubular
housing, the internal plug having a first valve member
that engages the first valve seat to prevent the flow
of fluid past the first valve seat; and a resilient
member disposed within the tubular housing so as to
bias the internal plug to engage the first valve seat,
the resilient member having an inner variable-volume
cavity through which fluid flows, the cavity having a
first volume when the first valve is closed, the
cavity having a second volume smaller than the first
volume when the first valve is open; wherein the
resilient member is disposed so that engagement of the
female connector with the male connector causes the
resilient member cavity to move to the second volume
and disengagement of the female connector from the
male connector causes the cavity to move from the
second volume to the first volume thereby creating a
partial vacuum.15. The male connector of claim 14
wherein the first valve seat is disposed at the
proximal end of the housing; whereby moving the
resilient member cavity from the second volume to the
first volume creates the partial vacuum at the distal
end of the tubular housing to draw away medical fluid
existing at an interface between the male and female
connectors during disengagement. 16. The male
connector of claim 15 wherein the resilient member is
disposed so that the cavity moves to the first volume
during a time period after the valve of the female
connector has closed whereby the partial vacuum draws
away medical fluid existing at an interface between
the male and female connectors during disengagement.
17. The male connector of claim 16 wherein the first
valve seat is a distal valve seat disposed for use in
controlling the flow of fluid through the distal end
of the tubular housing; the male connector further
comprising a proximal valve seat disposed for use in
controlling the flow of fluid through the proximal end
of the tubular housing; wherein the first valve member
is a distal valve member that engages the distal valve
seat to prevent the flow of fluid past the distal
valve seat, and further comprising a proximal valve
member that engages the proximal valve seat to prevent
the flow of fluid past the proximal valve seat; and
wherein the resilient member biases the internal plug
to engage both the distal valve seat and the proximal
valve seat, the first volume of the cavity existing
when the proximal and distal valves are closed, the
second volume of the cavity existing when the distal
valve is open. 18. A method for disengaging a male
connector from a female connector, the male connector
including a distal end engaged with the female
connector, a proximal end, and an internal valve and
the female connector including a proximal end engaged
with the male connector, a distal end, and an internal
valve, the method comprising: closing a first valve in
the male connector at the proximal end of the male
connector to isolate an interface between the male
connector and the female connector from fluid at the
proximal end of the male connector; andcreating a
partial vacuum at the interface of the male connector
and female connector to draw fluid at the interface
away from the interface. 19. The method of claim 18
further comprising the step of closing the internal
valve of the female connector before the step of
creating a partial vacuum. 20. The method of claim 19
further comprising the step of closing a valve at the
distal end of the male connector after the step of
creating a partial vacuum. 21. The method of claim 19
wherein the step of creating a partial vacuum
comprises creating a partial vacuum within the male
connector and drawing fluid at the interface into the
male connector. 


