
CHEMICAL COMPOUNDS Field of the Invention The present
invention provides novel compounds that demonstrate
protective effects on target cells from HIV infection
in a manner as to bind specifically to the chemokine
receptor, and which affect the binding of the natural
ligand or chemokine to a receptor such as CXCR4 and/or
CCR5 of a target cell. Background of the Invention HIV
gains entry into host cells by means of the CD4
receptor and at least one co-receptor expressed on the
surface of the cell membrane. M-tropic strains of HIV
utilize the chemokine receptor CCR5, whereas T-tropic
strains of HIV mainly use CXCR4 as the co-receptor.
HIV co-receptor usage largely depends on hypervariable
regions of the V3 loop located on the viral envelope
protein gp120. Binding of gp120 with CD4 and the
appropriate co-receptor results in a conformational
change and unmasking of a second viral envelope
protein called gp41 . The protein gp41 subsequently
interacts with the host cell membrane resulting in
fusion of the viral envelop with the cell. Subsequent
transfer of viral genetic information into the host
cell allows for the continuation of viral replication.
Thus infection of host cells with HIV is usually
associated with the virus gaining entry into the cell
via the formation of the ternary complex of CCR5 or
CXCR4, CD4, and gp120. A pharmacological agent that
would inhibit the interaction of gp120 with either
CCR5/CD4 or CXCR4/CD4 would be a useful therapeutic in
the treatment of a disease, disorder, or condition
characterized by infection with M-tropic or T-tropic
strains, respectively, either alone or in combination
therapy. Evidence that administration of a selective
CXCR4 antagonist could result in an effective therapy
comes from in vitro studies that have demonstrated
that addition of ligands selective for CXCR4 as well
as CXCR4-neutralizing antibodies to cells can block
HIV viral/host cell fusion. In addition, human studies
with the selective CXCR4 antagonist AMD-3100, have
demonstrated that such compounds can significantly
reduce T-tropic HIV viral load in those patients that
are either dual tropic or those where only the
T-tropic form of the virus is present. In addition to
serving as a co-factor for HIV entry, it has been
recently suggested that the direct interaction of the
HIV viral protein gp120 with CXCR4 could be a possible
cause of CD8+ T-cell apoptosis and AIDS-related
dementia via induction of neuronal cell apoptosis.The
signal provided by SDF-1 on binding to CXCR4 may also
play an important role in tumor cell proliferation and
regulation of angiogenesis associated with tumor
growth; the known angiogenic growth factors VEG-F and
bFGF upregulate levels of CXCR4 in endothelial cells
and SDF-1 can induce neovascularization in vivo. In
addition, leukemia cells that express CXCR4 migrate
and adhere to lymph nodes and bone marrow stromal
cells that express SDF-1 . The binding of SDF-1 to
CXCR4 has also been implicated in the pathogenesis of
atherosclerosis, renal allograft rejection asthma and
allergic airway inflammation, Alzheimer's disease, and
arthritis. The present invention is directed to
compounds that can act as agents that modulate
chemokine receptor activity. Such chemokine receptors
include, but are not limited to, CCR1, CCR2, CCR3,
CCR4, CCR5, CCR6, CCR7, CCR8, CXCR1 , CXCR2, CXCR3,
CXCR4, and CXCR5. The present invention provides novel
compounds that demonstrate protective effects on
target cells from HIV infection in a manner as to bind
specifically to the chemokine receptor, and which
affect the binding of the natural ligand or chemokine
to a receptor, such as CXCR4 and/or CCR5 of a target
cell. Summary of the Invention The present invention
includes compounds of formula (I): including salts,
solvates, and physiologically functional derivatives
thereof, wherein: t is O, 1, or 2; each R
independently is H, alkyl, alkenyl, alkynyl,
haloalkyl, cycloalkyl, -R Ay, -R OR10 , or -RaS(O)qR10
;each R1 independently is halogen, haloalkyl, alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, -Ay,
-NHAy, -Het, -NHHet, -OR10 , -OAy, -OHet, -R OR10 ,
-NR6R7, -R NR6R7, -R C(O)R10 , -C(O)R10 , -CO2R10 ,
-R8CO2R10 , -C(O)NR6R7, -C(O)Ay, -C(O)Het,
-S(O)2NR6R7, -S(O)qR10, -S(O)qAy, cyano, nitro, or
azido; n is O, 1, or 2, such that an R1 may be
substituted throughout the depicted
tetrahydroquinoline ring; R2 is selected from a group
consisting of H, alkyl, haloalkyl, cycloalkyl,
-Racycloalkyl, alkenyl, alkynyl, -R3Ay, -R3OR5, or
-RaS(O)qR5;wherein R2 is not substituted with amine or
alkylamine R3 is H, alkyl, haloalkyl, cycloalkyl,
alkenyl, alkynyl, -R3Ay, or -RaS(O)qR5; each R4
independently is halogen, haloalkyl, alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, -Ay, -NHAy, -Het,
-NHHet, -OR10 , -OAy, -OHet, -R3OR10 , -NR6R7, -R
NR6R7, -R3C(O)R10 , -C(O)R 10 , -CO2R10 , -R3CO2R10 ,
-C(O)NR6R7, -C(O)Ay, -C(O)Het, -S(O)2NR6R7, -S(O)qR10,
-S(O)qAy, cyano, nitro, or azido; m is 0, 1, or 2;
each R5 independently is H, alkyl, alkenyl, alkynyl,
cycloalkyl, or -Ay; p is Oor 1; Y is -NR 10- , -0-,
-C(O)NR10- , -NR10C(O)-, -C(O)-, -C(O)O-,
-NR10C(O)N(R10)-, -S(0) q- , -S(O)qNR10- , or
-NR10S(O)q- ; X is -N(R 10 2, - RaN(R10)2, -AyN(R10 2,
-RaAyN(R 10)2, -AyR8N(R10 2, -R3AyR3N(R10 2, -Het,
-RaHet, -HetN(R10)2, -RaHetN(R10)2, -HetR3N(R10)2,
-R3HetRaN(R10)2, -HetRaAy, or -HetRaHet; each Ra
independently is an optionally substituted alkylene,
cycloalkylene, alkenylene, cycloalkenylene, or
alkynylene; each R10 independently is H, alkyl,
cycloalkyl, alkenyl, alkynyl, cycloalkenyl,
-Racycloalkyl, -R8OH, -R8OR5, - R3NR6R7, or -R3Het
each of R6 and R7 independently are selected from H,
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
-Racycloalkyl, -R8OH, -R3OR5, -R8NR8R9, -Ay, -Het,
-R8Ay, -RaHet, or -S(0) qR5; each of R8 and R9
independently are selected from H or alkyl; each q
independently is O, 1, or 2; each Ay independently
represents an optionally substituted aryl group; and
each Het independently represents an optionally
substituted 4-, 5-, or 6-membered heterocyclyl or
heteroaryl group. In one embodiment t is 1 or 2.
Preferably t is 1. In one embodiment t is 2.In one
embodiment R is H, alkyl, cycloalkyl or RaOR10 . In
one embodiment R is H or alkyl. Preferably R is H. In
one embodiment n is 0. In one embodiment n is 1 and R1
is halogen, haloalkyl, alkyl, OR10 , NR6R7, CO2R10 ,
CONR6R7, or cyano. In one embodiment R2 is H, alkyl,
haloalkyl, or cycloalkyl. Preferably R2 is alkyl,
haloalkyl, or cycloalkyl. In one embodiment R2 is H,
alkyl, haloalkyl, cycloalkyl, or -RaOR5. In another
embodiment R2 is RaAy or -Racycloalkyl. In one
embodiment R2 is H, alkyl or cycloalkyl. Preferably R2
is alkyl. In one embodiment R3 is H, alkyl, haloalkyl,
cycloalkyl, alkenyl, or alkynyl. Preferably R3 is H,
alkyl, haloalkyl, or cycloalkyl. More preferably R3 is
H or alkyl. More preferably R3 is H. In one embodiment
m is 0. In one embodiment m is 1 or 2. Preferably m is
1. When m is not 0, R4 preferably is one or more of
halogen, haloalkyl, alkyl, OR10 , NR6R7, CO2R10 ,
CONR6R7, or cyano. In one embodiment, Ra is alkylene
or cycloalkylene and is substituted with one or more
of alkyl, oxo or hydroxyl. In one embodiment p is 0
and X is -RaN(R10)2, -AyRaN(R10 )2, -RaAyRaN(R10 )2,
-Het, -RaHet, -HetN(R 10)2, -RaHetN(R10)2, or
-HetRaN(R10)2. Preferably X is - RaN(R10)2, -Het,
-RaHet, -HetN(R 10)2 > -RaHetN(R10)2, or
-HetRaN(R10)2. More preferably X is RaN(R10 )2, -Het,
-RaHet, or -HetN(R 10)2.. In one embodiment X is Het
or HetN(R10)2. In one embodiment X is -HetN(R 10)2 and
R10 is H or alkyl. In one embodiment p is 1; Y is
-N(R10 )-, -O-, -S-, -C(O)NR 10- , -NR10C(O)-, or
-S(O)qNR10- ; and X is -RaN(R10)2, -AyRaN(R10)2,
-RaAyRaN(R10)2, -Het, -RaHet, -HetN(R 10)2,
-RaHetN(R10)2, or -HetRaN(R10)2. Preferably Y is
-N(R10)-, -O-, -C(O)NR 10- , -NR10C(O)- and X is
-RaN(R10 )2, -Het, -RaHet, or -HetN(R 10 )2. In one
embodiment Y is -N(R10)-, or -O- and X is Het, -HetN(R
10)2 > -RaN(R10)2, or-RaHet. In one embodiment, p is
1, Y is -N(R10 )- and X is Het, unsubstituted or
substituted with Ci-C 6 alkyl or C3-C8 cycloalkyl. In
one embodiment p is Oand X is -HetN(R 10)2. In one
embodiment when X is -HetN(R10)2, R10 is H or alkyl.
In one embodiment t is 1 or 2; R is H or alkyl; R2 is
H, alkyl, or cycloalkyl; R3 is H, alkyl, haloalkyl, or
cycloalkyl; n is O; and m is O. In one embodiment t is
1 or 2; R is H or alkyl; R2 is H, alkyl, or
cycloalkyl; R3 is H, alkyl, haloalkyl, or cycloalkyl;
n is0; m is 0; p is 0; and X is -Het or -HetN(R 10)2,
and R10 is H or alkyl and Het is unsubstituted or
substituted with C1-C6 alkyl or C3-C8 cycloalkyl. In
one embodiment t is 1 or 2; R is H or alkyl; R2 is H,
alkyl, or cycloalkyl; R3 is H, alkyl, haloalkyl, or
cycloalkyl; n is 0; m is 0; p is 1; Y is -N(R10)-,
-O-, -CONR10- , or -NR10CO-; X is -Het or -HetN(R 10
)2, and Het is unsubstituted or substituted with Ci-C
6 alkyl or C3-C8 cycloalkyl. In yet another embodiment
Y is -N(R10 )- or -O- and X is -Het. In one embodiment
t is 1 or 2; R is H or alkyl; R2 is H, alkyl, or
cycloalkyl; R3 is H, alkyl, haloalkyl, or cycloalkyl;
n is 0; m is 0; p is 1 and Y is -N(R10 )-, -O-, -
C(O)NR10- , or -NR10C(O)-; X is -Het or -HetN(R 10 )2,
and Het is unsubstituted or substituted with C1-C6
alkyl or C3-C8 cycloalkyl. Preferably Het is
piperidine, piperazine, azetidine, pyrrolidine,
imidazole, pyridine, and the like. In one embodiment
Het is piperidine, piperazine or pyrrolidine. In one
embodiment Het is piperidine, piperazine or
pyrrolidine substituted with C1-C6 alkyl.. In one
embodiment -Het is optionally substituted with at
least one of alkyl, alkoxy, hydroxyl, halogen,
haloalkyl, cycloalkyl, cycloalkoxy, cyano, amide,
amino, or alkylamino. In one embodiment -Ay is
optionally substituted with at least one of alkyl,
alkoxy, hydroxyl, halogen, haloalkyl, cycloalkyl,
cycloalkoxy, cyano, amide, amino, or alkylamino. In
one embodiment p is 0 and X is -Het. Preferably -Het
is unsubstituted or substituted with one or more C1-C6
alkyl or C3-C8cycloalkyl. Preferably the substituent -
Yp-X is located on the depicted imidazopyridine ring
as in formula (I ) : Compounds of the present
invention
include:L/-Methyl-L/-{[5-(4-methyl-1-piperazinyl)imida
zo[1,2-a]pyridin-2-yl]methyl}-
5,6,7,8-tetrahydro-8-quinolinamine;
L/-{[5-(4-Ethyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-
yl]methyl}- L/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine;
L/-Methyl-L/-({5-[4-(1-methylethyl)-1-piperazinyl]imid
azo[1 ,2-a]pyridin-2-
yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine;
1,1-Dimethylethyl
4-(2-{[methyl(5,6,7,8-tetrahydro-8-quinolinyl)amino]
methyl}imidazo[1 ,2-a]pyridin-5-yl)-1
-piperazinecarboxylate;
L/-Methyl-L/-{[5-(1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-5,6,7,8-
tetrahydro-8-quinolinamine; L/,L/,L/'-Trimethyl-
L/'-(2-{[methyl(5,6,7,8-tetrahydro-8-quinolinyl)amino]
methyl}imidazo[1 ,2-a]pyridin-5-yl)-1
,2-ethanediamine; L/-{[5-(3,5-Di
pnethyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}- L/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine;
L/-Methyl-L/-{[5-(3,4,5-trimethyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine; L/-(1
-Methylethyl)- L/-{[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine; L/-(1
-Methylethyl)- L/-({5-[4-(1 -methylethyl)-1
-piperazinyl]imidazo[1 ,2-a]pyridin-
2-yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine;
L/-{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2
-yl]methyl}- L/-(2,2,2- trifluoroethylJ-S.q
.d-tetrahydro- d-quinolinamine;
L/-({5-[4-(1-Methylethyl)-1-piperazinyl]imidazo[1
,2-a]pyridin-2-yl}methyl)- L/-
(2,2,2-trifluoroethyl)-5,6,7,8-tetrahydro-8-quinolinam
ine; L/-[(5-{4-[(Dimethylamino)methyl]phenyl}imidazo[1
,2-a]pyridin-2-yl)methyl]- L/-
methyl-5,6,7,8-tetrahydro-8-quinolinamine; and
L/-Methyl-L/-{[5-(4-pyridinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-5,6,7,8-
tetrahydro-8-quinolinamine. Preferred compounds of the
present invention include:
L/-Methyl-L/-{[5-(4-methyl-1 -piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-
5,6,7,8-tetrahydro-8-quinolinamine;
L/-{[5-(4-Ethyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]nnethyl}- L/-nnethyl-
5,6,7,8-tetrahydro-8-quinolinamine;
L/-Methyl-L/-({5-[4-(1 -methylethyl)-1
-piperazinyl]imidazo[1 ,2-a]pyridin-2-
yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine;
L/-Methyl-L/-{[5-(1-piperazinyl)imidazo[1,2-a]pyridin-
2-yl]methyl}-5,6,7,8- tetrahydro-8-quinolinamine;
L/,L/
L/1-Trimethyl-L/'-(2-{[methyl(5,6,7,8-tetrahydro-8-qui
nolinyl)amino] methyl}imidazo[1 ,2-a]pyridin-5-yl)-1
,2-ethanediamine; L/-{[5-(3,5-Dimethyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-2-yl]methyl}-
L/-methyl- 5,6,7,8-tetrahydro-8-quinolinamine;
L/-Methyl-L/-{[5-(3,4,5-trimethyl-1-piperazinyl)imidaz
o[1,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine;
L/-(1-Methylethyl)-L/-{[5-(4-methyl-1-piperazinyl)imid
azo[1,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinannine;
L/-(1-Methylethyl)-L/-({5-[4-(1-methylethyl)-1-piperaz
inyl]imidazo[1 ,2-a]pyridin-
2-yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine; and
L/-[(5-{4-[(Dimethylamino)methyl]phenyl}imidazo[1,2-a]
pyridin-2-yl)methyl]- L/-
methyl-5,6,7,8-tetrahydro-8-quinolinamine. More
preferred compounds of the present invention include:
L/-Methyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl] methyl}-
5,6,7,8-tetrahydro-8-quinolinamine;
L/-{[5-(4-Ethyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}- L/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine;
L/-Methyl-L/-({5-[4-(1 -methylethyl)-1
-piperazinyl]imidazo[1 ,2-a]pyridin-2-
yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine;
L/-Methyl-L/-{[5-(1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-5,6,7,8-
tetrahydro-8-quinolinamine; L/,L/
,L/'-Trimethyl-L/'-(2-{[methyl(5,6,7,8-tetrahydro-8-qu
inolinyl)amino] methyl}imidazo[1 ,2-a]pyridin-5-yl)-1
,2-ethanediamine; L/-(1
-Methylethyl)-L/-{[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine; and
L/-(1-Methylethyl)-L/-({5-[4-(1-methylethyl)-1-piperaz
inyl]imidazo[1,2-a]pyridin-
2-yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine.
Compounds of the present ivention include:
L/-Methyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a
]pyridin-2-yl]methyl}-
5,6,7,8-tetrahydro-8-quinolinamine;
L/-{[5-(4-Ethyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}- L/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine;
L/-Methyl-L/-({5-[4-(1 -methylethyl)-1
-piperazinyl]imidazo[1 ,2-a]pyridin-2-
yl}methyl)-5,6,7,8-tetrahydro-8-q uinolinamine;
L/-Methyl-L/-{[5-(1-piperazinyl)imidazo[1,2-a]pyridin-
2-yl]methyl}-5,6,7,8- tetrahydro-8-quinolinamine; L/
,L/,L/'-Trimethyl-L/'-(2-{[methyl(5,6,7,8-tetrahydro-8
-quinolinyl)amino] methyl}imidazo[1
,2-a]pyridin-5-yl)-1 ,2-ethanediamine;
L/-{[5-(3,5-Dimethyl-1-piperazinyl)imidazo[1,2-a]pyrid
in-2-yl]methyl}- L/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine;
L/-Methyl-L/-{[5-(3,4,5-trimethyl-1-piperazinyl)imidaz
o[1 ,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine; L/-(1
-Methylethyl)- L/-{[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine; L/-(1
-Methylethyl)- L/-({5-[4-(1 -methylethyl)-1
-piperazinyl]imidazo[1 ,2-a]pyridin-
2-yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine;
L/-[(5-{4-[(Dimethylamino)methyl]phenyl}imidazo[1
,2-a]pyridin-2-yl)methyl]-/Vmethyl-
5,6,7,8-tetrahydro-8-quinolinamine;
L/-(1-Methylethyl)- L/-{[5-(1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-
5,6,7,8-tetrahydro-8-quinolinamine;
L/-({5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyl]imidazo[
1 ,2-a]pyridin-2- yl}methyl)-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine;
L/-({5-[(3S)-3-(Dimethylamino)-1-pyrrolidinyl]imidazo[
1,2-a]pyridin-2- yl}methyl)-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine;
L/-{[5-(3-Amino-1-azetidinyl)imidazo[1,2-a]pyridin-2-y
l]methyl}- L/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine;
L/-({5-[(3R)-3-Amino-1 -pyrrolidinyl]imidazo[1
,2-a]pyridin-2-yl}methyl)- L/-
methyl-5,6,7,8-tetrahydro-8-quinolinamine;
L/-Methyl-L/-({5-[methyl(1-methyl-3-pyrrolidinyl)amino
]imidazo[1 ,2-a]pyridin-2- ylJmethyO- q d-tetrahydro-
d-quinolinamine; L/-{[5-(Hexahydro-1 H-1 ,4-diazepin-1
-yl)imidazo[1 ,2-a]pyridin-2-yl]methyl}- L/-
methyl-5,6,7,8-tetrahydro-8-quinolinamine;
L/-Methyl-L/-{[5-(4-methylhexahydro-1 H-1
,4-diazepin-1 -yl)imidazo[1 ,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine;
L/-Methyl-L/-[(5-{4-[2-(methyloxy)ethyl]-1-piperazinyl
}imidazo[1 ,2-a]pyridin-2-
yl)methyl]-5,6,7,8-tetrahydro-8-quinolinamine;
L/-Cyclopropyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[
1,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine;
L/-Methyl-L/-({5-[4-(methylamino)-1-piperidinyl]imidaz
o[1 ,2-a]pyridin-2-
yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine;
L/-{[5-(4-Amino-1 -piperidinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-L/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine;
L/-({5-[4-(Dimethylamino)-1-piperidinyl]imidazo[1
,2-a]pyridin-2-yl}methyl)-L/-
methyl-5,6,7,8-tetrahydro-8-quinolinamine;
L/-{[5-(4-Methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-5,6,7,8-
tetrahydro-8-quinolinamine;
L/-Methyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[1
2-a]pyridin-2-yl]methyl}-6,7-
dihydro-5H-cyclopenta[b]pyridin-7-amine;
L/-Methyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a
]pyridin-2-yl] pnethyl}-
6,7,8,9-tetrahydro-5/-/-cyclohepta[b]pyridin-9-amine;
(8S)-L/-Methyl-L/-{[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine;
(8R)-L/-Methyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[
1 ,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-{[5-(4-Methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-L/-(2-
methylpropyl)-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-Ethyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-
5,6,7,8-tetrahydro-8-quinolinamine; (8S)-N-(I
-Methylethyl)-N-{[5-(4-methyl-1 -piperazinyl)imidazo[1
,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-{[5-(4-Methyl-1 -piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-L/-propyl-
5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-(Cyclopropylmethyl)-L/-{[5-(4-methyl-1-piperaz
inyl)imidazo[1,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine;
(8S)-L/-Butyl-L/-{[5-(4-methyl-1-piperazinyl)innidazo[
1,2-a]pyridin-2-yl]methyl}-
5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyri
din-2-yl]methyl}- L/-
(phenylmethyl)-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-[(2-Fluorophenyl)methyl]-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine;
(8S)-L/-[(3-Fluorophenyl)methyl]-L/-{[5-(4-methyl-1-pi
perazinyl)imidazo[1 ,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine;
(8S)-L/-[(4-Fluorophenyl)methyl]-L/-{[5-(4-methyl-1-pi
perazinyl)imidazo[1 ,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine;
(8S)-L/-[(3-Bromophenyl)methyl]-L/-{[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine;
(8S)-L/-[(4-Bromophenyl)methyl]-L/-{[5-(4-methyl-1-pip
erazinyl)imidazo[1 ,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine;
(8S)-L/-[(2-Methylphenyl)methyl]-L/-{[5-(4-methyl-1-pi
perazinyl)imidazo[1,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine;
(8S)-L/-[(3-Methylphenyl)methyl]-L/-{[5-(4-methyl-1-pi
perazinyl)imidazo[1,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine;
(8S)-L/-[(4-Methylphenyl)methyl]-L/-{[5-(4-methyl-1-pi
perazinyl)imidazo[1,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine; (8S)-L/-{[5-(4-Methyl-1 -piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-L/-{[3-
(trifluoromethyl)phenyl]methyl}-5,6,7,8-tetrahydro-8-q
uinolinamine;
(8S)-L/-{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyri
din-2-yl]methyl}- L/-{[4-
(trifluoromethyl)phenyl]methyl}-5,6,7,8-tetrahydro-8-q
uinolinamine;
(8S)-L/-{[2-(Methyloxy)phenyl]methyl}-L/-{[5-(4-methyl
-1- piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinoli
namine;
(8S)-L/-{[3-(Methyloxy)phenyl]methyl}-L/-{[5-(4-methyl
-1-
piperazinyl)imidazo[1,2-a]pyridin-2-yl]methyl}-5,6,7,8
-tetrahydro-8-quinolinamine;
(8S)-L/-{[4-(Methyloxy)phenyl]methyl}-L/-{[5-(4-methyl
-1-
piperazinyl)imidazo[1,2-a]pyridin-2-yl]methyl}-5,6,7,8
-tetrahydro-8-quinolinamine; (8S)-L/-{[4-(1
-Methylethyl)phenyl]methyl}- L/-{[5-(4-methyl-1 -
piperazinyl)imidazo[1,2-a]pyridin-2-yl]methyl}-5,6,7,8
-tetrahydro-8-quinolinamine;
(8S)-L/-(4-Biphenylylmethyl)-L/-{[5-(4-methyl-1-pipera
zinyl)imidazo[1 ,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinan
nine; (8S)-L/-{[5-(4-Methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-L/-{[4-(2-
methylpropyl)phenyl]methyl}-5,6,7,8-tetrahydro-8-quino
linamine; 2-{{[5-(4-Methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}[(8S)-5,6,7,8-
tetrahydro-8-quinolinyl]amino}ethanol;
3-{{[5-(4-Methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]nnethyl}[(8S)-5,6,7,8-
tetrahydro-8-quinolinyl]amino}-1-propanol;
(8S)-L/-{[5-(4-Amino-1-piperidinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-A/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine; L/
,L/,L/1-Trimethyl-
L/'-[2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-5-yl]-1,2-ethanediamine;
(8S)-L/-{[5-(Hexahydropyrrolo[1 ,2-a]pyrazin-2(1
/-/)-yl)imidazo[1 ,2-a]pyridin-2- yl]methyl}-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-({5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyl]imi
dazo[1,2-a]pyridin-2- yl}methyl)-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-{[5-(Hexahydro-1 /-/-1 ,4-diazepin-1
-yl)imidazo[1 ,2-a]pyridin-2- yl]methyl}-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-Methyl-L/-{[5-(4-methylhexahydro-1 H-1
,4-diazepin-1 -yl)imidazo[1 ,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine;
(8S)-L/-Methyl-L/-({5-[methyl(1-methyl-3-pyrrolidinyl)
amino]imidazo[1 ,2-
a]pyridin-2-yl}methyl)-5,6,7,8-tetrahydro-8-quinolinam
ine;
(8S)-L/-Methyl-L/-({5-[methyl(1-methyl-4-piperidinyl)a
mino]imidazo[1 ,2-
a]pyridin-2-yl}methyl)-5,6,7,8-tetrahydro-8-quinolinan
nine; (8S)-L/-{[5-(4-Ethyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}- L/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-Methyl-L/-({5-[4-(1 -methylethyl)-1
-piperazinyl]imidazo[1 ,2-a]pyridin-2-
yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-({5-[(3S)-3-(Dimethylamino)-1-pyrrolidinyl]imi
dazo[1 ,2-a]pyridin-2-
yl}methyl)-A/-methyl-5,6,7,8-tetrahydro-8-quinolinamin
e;
(8S)-L/-({5-[(3R)-3-Amino-1-pyrrolidinyl]imidazo[1,2-a
]pyridin-2-yl}methyl)- L-
methyl-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-({5-[(3R)-3-(Diethylamino)-1
-pyrrolidinyl]imidazo[1 ,2-a]pyridin-2- yl}methyl)-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-({5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyl]imi
dazo[1,2-a]pyridin-2-
yl}nnethyl)-L/-ethyl-5,6,7,8-tetrahydro-8-quinolina
pnine;
(8S)-/V-({5-[(3f?)-3-(Dimethylamino)-1-pyrrolidinyl]im
idazo[1 ,2-a]pyridin-2- yl}methyl)-
L/-propyl-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-({5-[(3f?)-3-(Dimethylamino)-1-pyrrolidinyl]im
idazo[1 ,2-a]pyridin-2- yl}methyl)-
L/-(1-methylethyl)-5,6,7,8-tetrahydro-8-quinolina
inine; (8S)-L/-(Cyclopropylmethyl)-
L/-({5-[(3R)-3-(dimethylamino)-1-
pyrrolidinyl]imidazo[1
,2-a]pyridin-2-yl}methyl)-5,6,7,8-tetrahydro-8-quinoli
namine; and(8S)-L/-Methyl-L/-{1 -[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-2- yllethylj-
.d-tetrahydro- d-quinolinamine; L/
,L/-Dimethyl-L/I-[2-({methyl[(8S)-5,6,7,8-tetrahydro-8
-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-5-yl]-1,
2-ethanediamine; (8S)-L/-Methyl-L/-[(5-{[2-(1
-pyrrolidinyl)ethyl]amino}imidazo[1 ,2-a]pyridin-2-
yl)methyl]-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-Methyl-L/-[(5-{[2-(1-piperidinyl)ethyl]amino}i
midazo[1 ,2-a]pyridin-2-
yl)methyl]-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-[(5-{[2-(Dimethylamino)ethyl]oxy}imidazo[1
,2-a]pyridin-2-yl)methyl]- L/-
methyl-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-Methyl-L/-[(5-{[2-(1-pyrrolidinyl)ethyl]oxy}im
idazo[1 ,2-a]pyridin-2-
yl)methyl]-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-Methyl-L/-[(5-{[2-(1-piperidinyl)ethyl]oxy}imi
dazo[1 ,2-a]pyridin-2-
yl)methyl]-5,6,7,8-tetrahydro-8-quinolinamine; or
pharmaceutically acceptable salts or esters thereof.
Compounds of the invention also include:
L/-Methyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a
]pyridin-2-yl]methyl}-
5,6,7,8-tetrahydro-8-quinolinamine;
L/-{[5-(4-Ethyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}- L/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine;
L/-Methyl-L/-({5-[4-(1 -methylethyl)-1
-piperazinyl]imidazo[1 ,2-a]pyridin-2-
yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine;
A/-Methyl-L/-{[5-(1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-5,6,7,8-
tetrahydro-8-quinolinamine; L/-(1 -Methylethyl)-
L/-{[5-(4-methyl-1 -piperazinyl)imidazo[1
,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine;
L/-(1-Methylethyl)-
L/-({5-[4-(1-methylethyl)-1-piperazinyl]imidazo[1,2-a]
pyridin-
2-yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine;
L/-(1-Methylethyl)-
L/-{[5-(1-piperazinyl)imidazo[1,2-a]pyridin-2-yl]methy
l}- 5,6,7,8-tetrahydro-8-quinolinamine;
/^-({5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyl]imidazo[
1 ,2-a]pyridin-2-
yl}methyl)-L/-methyl-5,6,7,8-tetrahydro-8-quinolinamin
e;
L/-{[5-(3-Amino-1-azetidinyl)imidazo[1,2-a]pyridin-2-y
l]methyl}- L/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine;
L/-({5-[(3f?)-3-Amino-1-pyrrolidinyl]imidazo[1
,2-a]pyridin-2-yl}methyl)-/Vmethyl-
5,6,7,8-tetrahydro-8-quinolinamine;
L/-Methyl-L/-({5-[methyl(1-methyl-3-pyrrolidinyl)amino
]imidazo[1,2-a]pyridin-2- 



yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine;
L/-{[5-(Hexahydro-1H-1,4-diazepin-1 -yl)imidazo[1
,2-a]pyridin-2-yl]methyl}-/Vmethyl-
5,6,7,8-tetrahydro-8-quinolinamine;
L/-Methyl-L/-{[5-(4-methylhexahydro-1 H-1,4-diazepin-1
-yl)imidazo[1 ,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine;
L/-Methyl-L/-[(5-{4-[2-(methyloxy)ethyl]-1-piperazinyl
}imidazo[1,2-a]pyridin-2-
yl)methyl]-5,6,7,8-tetrahydro-8-quinolinamine;
L/-Cyclopropyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[
1,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine;
L/-Methyl-L/-({5-[4-(methylamino)-1-piperidinyl]imidaz
o[1 ,2-a]pyridin-2-
yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine;
L/-{[5-(4-Amino-1 -piperidinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-L/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine;
L/-({5-[4-(Dimethylamino)-1-piperidinyl]imidazo[1
,2-a]pyridin-2-yl}methyl)-L/-
methyl-5,6,7,8-tetrahydro-8-quinolinamine;
L/-{[5-(4-Methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-5, 6,7,8-
tetrahydro-8-quinolinamine;
L/-Methyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-6,7- dihydro-5H-cyclopenta[
]pyridin-7-amine;
L/-Methyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}- d
-tetrahydro-SH-cycloheptat/jlpyridin- -amine;
(8S)-L/-Methyl-L/-{[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine;
(8R)-L/-Methyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[
1,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-{[5-(4-Methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-L/-(2-
methylpropyl)-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-Ethyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-
5,6,7,8-tetrahydro-8-quinolinamine; (8S)-N-(I
-Methylethyl)-N-{[5-(4-methyl-1 -piperazinyl)imidazo[1
,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyri
din-2-yl]methyl}- L/-propyl-
5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-(Cyclopropylmethyl)-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1 ,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine; (8S)-L/-Butyl-L/-{[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-2-yl]methyl}-
5,6,7,8-tetrahydro-8-quinolinamine;
2-{{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2
-yl]methyl}[(8S)-5,6,7,8-
tetrahydro-8-quinolinyl]amino}ethanol;
3-{{[5-(4-Methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}[(8S)-5,6,7,8-
tetrahydro-8-quinolinyl]amino}-1 -propanol;
(8S)-L/-{[5-(4-Amino-1-piperidinyl)imidazo[1,2-a]pyrid
in-2-yl]methyl}- L/-nnethyl-
5,6,7,8-tetrahydro-8-quinolinamine;
L/,L/,L/I-Trimethyl- L/'-[2-({methyl[(8S)-5,6,7
8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-5-yl]-1,
2-ethanediamine; (8S)-L/-{[5-(Hexahydropyrrolo[1
,2-a]pyrazin-2(1 H)-yl)imidazo[1 ,2-a]pyridin-2-
yl]methyl}-A/-methyl-5,6,7,8-tetrahydro-8-quinolinamin
e;
(8S)-L/-({5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyl]imi
dazo[1 ,2-a]pyridin-2- yl}methyl)-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-{[5-(Hexahydro-1 H-1,4-diazepin-1
-yl)imidazo[1 ,2-a]pyridin-2- yl]methyl}-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-Methyl-L/-{[5-(4-methylhexahydro-1 H-1
,4-diazepin-i -yl)imidazo[1 ,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine;
(8S)-L/-Methyl-L/-({5-[methyl(1-methyl-3-pyrrolidinyl)
amino]imidazo[1 ,2-
a]pyridin-2-yl}methyl)-5,6,7,8-tetrahydro-8-quinolinam
ine;
(8S)-L/-Methyl-L/-({5-[methyl(1-methyl-4-piperidinyl)a
mino]imidazo[1 ,2-
a]pyridin-2-yl}methyl)-5,6,7,8-tetrahydro-8-quinolinam
ine; (8S)-L/-{[5-(4-Ethyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]nnethyl}-L/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-Methyl-L/-({5-[4-(1 -methylethyl)-1
-piperazinyl]imidazo[1 ,2-a]pyridin-2-
yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-({5-[(3S)-3-(Dimethylamino)-1-pyrrolidinyl]imi
dazo[1 ,2-a]pyridin-2- yl}methyl)-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-({5-[(3f?)-3-Amino-1-pyrrolidinyl]imidazo[1,2-
a]pyridin-2-yl}methyl)- L/-
methyl-5,6,7,8-tetrahydro-8-quinolinamine;
(eS^/V-^S-p^-S^DiethylaminoJ-i-pyrrolidinyllimidazoti^
-alpyridin^-
yl}methyl)-L/-methyl-5,6,7,8-tetrahydro-8-quinolinamin
e;
(8S)-L/-({5-[(3f?)-3-(Dimethylamino)-1-pyrrolidinyl]im
idazo[1,2-a]pyridin-2-
yl}methyl)-L/-ethyl-5,6,7,8-tetrahydro-8-quinolinamine
; (8S)-L/-({5-[(3R)-3-(Dimethylamino)-1
-pyrrolidinyl]imidazo[1 ,2-a]pyridin-2-
yl}methyl)-L/-propyl-5,6,7,8-tetrahydro-8-quinolinamin
e;
(8S)-L/-({5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyl]imi
dazo[1 ,2-a]pyridin-2-
yl}methyl)-L/-(1-methylethyl)-5,6,7,8-tetrahydro-8-qui
nolinamine;
(8S)-L/-(Cyclopropylmethyl)-L/-({5-[(3R)-3-(dimethylam
ino)-1- pyrrolidinyl]imidazo[1
,2-a]pyridin-2-yl}methyl)-5,6,7,8-tetrahydro-8-quinoli
namine; and (8S)-L/-Methyl-L/-{1 -[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-2-
yl]ethyl}-5,6,7,8-tetrahydro-8-quinolinamine; or
pharmaceutically acceptable salts or esters thereof.
Compounds of the invention also include:
(8S)-L/-Methyl-L/-{[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-{[5-(4-Methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-L/-(2-
methylpropyl)-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-Ethyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-
5,6,7,8-tetrahydro-8-quinolinamine; (8S)-N-(I
-Methylethyl)-N-{[5-(4-methyl-1 -piperazinyl)imidazo[1
,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-{[5-(4-Methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-L/-propyl-
5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-(Cyclopropylmethyl)-L/-{[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine;
(8S)-L/-Butyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-
5,6,7,8-tetrahydro-8-quinolinamine;
2-{{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2
-yl]methyl}[(8S)-5,6,7,8-
tetrahydro-8-quinolinyl]amino}ethanol;
3-{{[5-(4-Methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}[(8S)-5,6,7,8-
tetrahydro-8-quinolinyl]amino}-1-propanol;
(8S)-L/-{[5-(4-Amino-1-piperidinyl)imidazo[1,2-a]pyrid
in-2-yl]methyl}- L/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-{[5-(Hexahydropyrrolo[1 ,2-a]pyrazin-2(1
H)-yl)imidazo[1 ,2-a]pyridin-2-
yl]methyl}-L/-methyl-5,6,7,8-tetrahydro-8-quinolinamin
e;
(8S)-L/-({5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyl]imi
dazo[1,2-a]pyridin-2-
yl}methyl)-L/-methyl-5,6,7,8-tetrahydro-8-quinolinamin
e; (8S)-L/-{[5-(Hexahydro-1H-1,4-diazepin-1
-yl)imidazo[1 ,2-a]pyridin-2-
yl]methyl}-L/-methyl-5,6,7,8-tetrahydro-8-quinolinamin
e; (8S)-L/-Methyl-L/-{[5-(4-methylhexahydro-1
H-1,4-diazepin-1 -yl)imidazo[1 ,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine;
(8S)-L/-Methyl-L/-({5-[methyl(1-methyl-3-pyrrolidinyl)
amino]imidazo[1,2-
a]pyridin-2-yl}methyl)-5,6,7,8-tetrahydro-8-quinolinam
ine; (8S)-L/-{[5-(4-Ethyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}- L/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-Methyl-L/-({5-[4-(1 -methylethyl)-1
-piperazinyl]imidazo[1 ,2-a]pyridin-2-
yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-({5-[(3R)-3-Amino-1 -pyrrolidinyl]imidazo[1
,2-a]pyridin-2-yl}methyl)- L/-
methyl-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-({5-[(3R)-3-(Diethylamino)-1-pyrrolidinyl]imid
azo[1,2-a]pyridin-2-
yl}methyl)-L/-methyl-5,6,7,8-tetrahydro-8-quinolinamin
e;
(8S)-A/-({5-[(3f?)-3-(Dimethylamino)-1-pyrrolidinyl]im
idazo[1 ,2-a]pyridin-2- yl}methyl)-L/-ethyl-5,6,7
>8-tetrahydro-8-quinolinamine;
(8S)-L/-({5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyl]imi
dazo[1 ,2-a]pyridin-2-
yl}methyl)-L/-propyl-5,6,7,8-tetrahydro-8-quinolinamin
e;
(8S)-L/-({5-[(3f?)-3-(Dimethylamino)-1-pyrrolidinyl]im
idazo[1 ,2-a]pyridin-2-
yl}methyl)-L/-(1-methylethyl)-5,6,7,8-tetrahydro-8-qui
nolinamine; (8S)-L/-(Cyclopropylmethyl)-
L/-({5-[(3f?)-3-(dimethylamino)-1 -
pyrrolidinyl]imidazo[1,2-a]pyridin-2-yl}methyl)-5,6,7,
8-tetrahydro-8-quinolinamine; and (8S)-L/-Methyl-L/-{1
-[5-(4-methyl-1 -piperazinyl)imidazo[1 ,2-a]pyridin-2-
yl]ethyl}-5,6,7,8-tetrahydro-8-quinolinamine; or
pharmaceutically acceptable salts or esters thereof.
Compounds of the invention also include:
(8S)-L/-Methyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[
1,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-{[5-(4-Methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}- L/-(2-
methylpropyl)-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-Ethyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-
5,6,7,8-tetrahydro-8-quinolinamine; (8S)-N-(I
-Methylethyl)-N-{[5-(4-methyl-1 -piperazinyl)imidazo[1
,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-{[5-(4-Methyl-1 -piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}- L/-propyl-
5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-(Cyclopropylmethyl)-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine;
(8S)-L/-Butyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-
5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-{[5-(4-Ethyl-1-piperazinyl)imidazo[1,2-a]pyrid
in-2-yl]methyl}- L/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-L/-Methyl-L/-{1 -[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-2-
yl]ethyl}-5,6,7,8-tetrahydro-8-quinolinamine; or
pharmaceutically acceptable salts or esters thereof.
One aspect of the present invention includes the
compounds substantially as hereinbefore defined with
reference to any one of the Examples. One aspect of
the present invention includes a pharmaceutical
composition comprising one or more compounds of the
present invention and a pharmaceutically acceptable
carrier. One aspect of the present invention includes
one or more compounds of the present invention for use
as an active therapeutic substance. One aspect of the
present invention includes one or more compounds of
the present invention for use in the treatment or
prophylaxis of diseases and conditions caused by
inappropriate activity of CXCR4. One aspect of the
present invention includes one or more compounds of
the present invention for use in the treatment or
prophylaxis of diseases and conditions caused by
inappropriate activity of CCR5. One aspect of the
present invention includes one or more compounds of
the present invention for use in the treatment or
prophylaxis of HIV infection, diseases associated with
hematopoiesis, controlling the side effects of
chemotherapy, enhancing the success of bone marrow
transplantation, enhancing wound healing and burn
treatment, combating bacterial infections in leukemia,
inflammation, inflammatory or allergic diseases,
asthma, allergic rhinitis, hypersensitivity lung
diseases, hypersensitivity pneumonitis, eosinophilic
pneumonitis, delayed-typehypersensitivity,
interstitial lung disease (ILD), idiopathic pulmonary
fibrosis, systemic lupus erythematosus, ankylosing
spondylitis, systemic sclerosis, Sjogren's syndrome,
polymyositis or dermatomyositis, systemic anaphylaxis
or hypersensitivity responses, drug allergies, insect
sting allergies, autoimmune diseases, rheumatoid
arthritis, psoriatic arthritis, systemic lupus
erythematosus, myastenia gravis, juvenile onset
diabetes, glomerulonephritis, autoimmune throiditis,
graft rejection, allograft rejection,
graft-versus-host disease, inflammatory bowel
diseases, Crohn' s disease, ulcerative colitus;
spondyloarthropathies, scleroderma; psoriasis,
T-cell-mediated psoriasis, inflammatory dermatoses,
dermatitis, eczema, atopic dermatitis, allergic
contact dermatitis, urticaria, vasculitis,
necrotizing, cutaneous, hypersensitivity vasculitis,
eoosinophilic myotis, eosinophilic fasciitis, and
brain, breast, prostate, lung, or haematopoetic tissue
cancers. Preferably the condition or disease is HIV
infection rheumatoid arthritis, inflammation, or
cancer. One aspect of the present invention includes
the use of one or more compounds of the present
invention in the manufacture of a medicament for use
in the treatment or prophylaxis of a condition or
disease modulated by a chemokine receptor. Preferably
the chemokine receptor is CXCR4 or CCR5. One aspect of
the present invention includes use of one or more
compounds of the present invention in the manufacture
of a medicament for use in the treatment or
prophylaxis of HIV infection, diseases associated with
hematopoiesis, controlling the side effects of
chemotherapy, enhancing the success of bone marrow
transplantation, enhancing wound healing and burn
treatment, combating bacterial infections in leukemia,
inflammation, inflammatory or allergic diseases,
asthma, allergic rhinitis, hypersensitivity lung
diseases, hypersensitivity pneumonitis, eosinophilic
pneumonitis, delayed-type hypersensitivity,
interstitial lung disease (ILD), idiopathic pulmonary
fibrosis, systemic lupus erythematosus, ankylosing
spondylitis, systemic sclerosis, Sjogren's syndrome,
polymyositis or dermatomyositis, systemic anaphylaxis
or hypersensitivity responses, drug allergies, insect
sting allergies, autoimmune diseases, rheumatoid
arthritis, psoriatic arthritis, systemic lupus
erythematosus, myastenia gravis, juvenile onset
diabetes, glomerulonephritis, autoimmune throiditis,
graft rejection, allograft rejection,
graft-versus-host disease, inflammatory bowel
diseases, Crohn' s disease, ulcerative colitus;
spondylo arthropathies, scleroderma; psoriasis,
T-cell-mediated psoriasis, inflammatory dermatoses,
dermatitis, eczema, atopic dermatitis, allergic
contact dermatitis, urticaria, vasculitis,
necrotizing, cutaneous, hypersensitivity vasculitis,
eoosinophilicmyotis, eosinophilic fasciitis, and
brain, breast, prostate, lung, or haematopoetic tissue
cancers. Preferably the use relates to a medicament
wherein the condition or disorder is HIV infection
rheumatoid arthritis, inflammation, or cancer. One
aspect of the present invention includes a method for
the treatment or prophylaxis of a condition or disease
modulated by a chemokine receptor comprising the
administration of one or more compounds of the present
invention. Preferably the chemokine receptor is CXCR4
or CCR5. One aspect of the present invention includes
a method for the treatment or prophylaxis of HIV
infection, diseases associated with hematopoiesis,
controlling the side effects of chemotherapy,
enhancing the success of bone marrow transplantation,
enhancing wound healing and burn treatment, combating
bacterial infections in leukemia, inflammation,
inflammatory or allergic diseases, asthma, allergic
rhinitis, hypersensitivity lung diseases,
hypersensitivity pneumonitis, eosinophilic
pneumonitis, delayed-type hypersensitivity,
interstitial lung disease (ILD), idiopathic pulmonary
fibrosis, systemic lupus erythematosus, ankylosing
spondylitis, systemic sclerosis, Sjogren's syndrome,
polymyositis or dermatomyositis, systemic anaphylaxis
or hypersensitivity responses, drug allergies, insect
sting allergies, autoimmune diseases, rheumatoid
arthritis, psoriatic arthritis, systemic lupus
erythematosus, myastenia gravis, juvenile onset
diabetes, glomerulonephritis, autoimmune throiditis,
graft rejection, allograft rejection,
graft-versus-host disease, inflammatory bowel
diseases, Crohn' s disease, ulcerative colitus;
spondylo arthropathies, scleroderma; psoriasis,
T-cell-mediated psoriasis, inflammatory dermatoses,
dermatitis, eczema, atopic dermatitis, allergic
contact dermatitis, urticaria, vasculitis,
necrotizing, cutaneous, hypersensitivity vasculitis,
eoosinophilic myotis, eosinophilic fasciitis, and
brain, breast, prostate, lung, or haematopoetic tissue
cancers comprising the administration of one or more
compounds of the present invention. One aspect of the
present invention includes a method for the treatment
or prophylaxis of HIV infection rheumatoid arthritis,
inflammation, or cancer comprising the administration
of one or more compounds of the present invention.
Detailed Description of the Invention Terms are used
within their accepted meanings. The following
definitions are meant to clarify, but not limit, the
terms defined. As used herein the term "alkyl" refers
to a straight or branched chain hydrocarbon,
preferably having from one to twelve carbon atoms.
Examples of"alkyl" as used herein include, but are not
limited to, methyl, ethyl, propyl, isopropyl,
isobutyl, n-butyl, tert-butyl, isopentyl, n-pentyl. As
used throughout this specification, the preferred
number of atoms, such as carbon atoms, will be
represented by, for example, the phrase "Cx-Cy alkyl,"
which refers to an alkyl group, as herein defined,
containing the specified number of carbon atoms.
Similar terminology will apply for other preferred
terms and ranges as well. As used herein the term
"alkenyl" refers to a straight or branched chain
aliphatic hydrocarbon containing one or more
carbon-to-carbon double bonds. Examples include, but
are not limited to, vinyl, allyl, and the like. As
used herein the term "alkynyl" refers to a straight or
branched chain aliphatic hydrocarbon containing one or
more carbon-to-carbon triple bonds. Examples include,
but are not limited to, ethynyl and the like. As used
herein, the term "alkylene" refers to an optionally
substituted straight or branched chain divalent
hydrocarbon radical, preferably having from one to ten
carbon atoms. Examples of "alkylene" as used herein
include, but are not limited to, methylene, ethylene,
n-propylene, n-butylene, and the like. Preferred
substituent groups include alkyl, oxo and hydroxyl. As
used herein, the term "alkenylene" refers to a
straight or branched chain divalent hydrocarbon
radical, preferably having from one to ten carbon
atoms, containing one or more carbon-to-carbon double
bonds. Examples include, but are not limited to,
vinylene, allylene or 2-propenylene, and the like. As
used herein, the term "alkynylene" refers to a
straight or branched chain divalent hydrocarbon
radical, preferably having from one to ten carbon
atoms, containing one or more carbon-to-carbon triple
bonds. Examples include, but are not limited to,
ethynylene and the like. As used herein, the term
"cycloalkyl" refers to an optionally substituted
nonaromatic cyclic hydrocarbon ring. Exemplary
"cycloalkyl" groups include, but are not limited to,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and
cycloheptyl. As used herein, the term "cycloalkyl"
includes an optionally substituted fused polycyclic
hydrocarbon saturated ring and aromatic ring system,
namely polycyclic hydrocarbons with less than maximum
number of non-cumulative double bonds, for example
where a saturated hydrocarbon ring (such as a
cyclopentyl ring) is fused with an aromatic ring
(herein "aryl," such as a benzene ring) to form, for
example, groups such as indane. Preferred substituent
groups include alkyl, alkenyl, alkynyl,alkoxy,
hydroxyl, halogen, haloalkyl, cycloalkyl, cycloalkoxy,
cyano, amide, amino, and alkylamino. As used herein,
the term "cycloalkenyl" refers to an optionally
substituted nonaromatic cyclic hydrocarbon ring
containing one or more carbon-to-carbon double bonds
which optionally includes an alkylene linker through
which the cycloalkenyl may be attached. Exemplary
"cycloalkenyl" groups include, but are not limited to,
cyclopropenyl, cyclobutenyl, cyclopentenyl,
cyclohexenyl, and cycloheptenyl. Preferred substituent
groups include alkyl, alkenyl, alkynyl, alkoxy,
hydroxyl, halogen, haloalkyl, cycloalkyl, cycloalkoxy,
cyano, amide, amino, and alkylamino. As used herein,
the term "cycloalkylene" refers to a divalent,
optionally substituted non-aromatic cyclic hydrocarbon
ring. Exemplary "cycloalkylene" groups include, but
are not limited to, cyclopropylene, cyclobutylene,
cyclopentylene, cyclohexylene, and cycloheptylene.
Preferred substituents groups include alkyl, hydroxyl
and oxo. As used herein, the term "cycloalkenylene"
refers to a divalent optionally substituted
non-aromatic cyclic hydrocarbon ring containing one or
more carbon-tocarbon double bonds. Exemplary
"cycloalkenylene" groups include, but are not limited
to, cyclopropenylene, cyclobutenylene,
cyclopentenylene, cyclohexenylene, and
cycloheptenylene. As used herein, the term
"heterocycle" or "heterocyclyl" refers to an
optionally substituted mono- or polycyclic ring system
containing one or more degrees of unsaturation and
also containing one or more heteroatoms. Preferred
heteroatoms include N, O, and/or S, including
N-oxides, sulfur oxides, and dioxides. More
preferably, the heteroatom is N. Preferably the
heterocyclyl ring is three to twelve-membered and is
either fully saturated or has one or more degrees of
unsaturation. Such rings may be optionally fused to
one or more of another "heterocyclic" ring(s) or
cycloalkyl ring(s). Examples of "heterocyclic" groups
include, but are not limited to, tetrahydrofuran,
pyran, 1,4- dioxane, 1,3-dioxane, piperidine,
piperazine, pyrrolidine, morpholine,
tetrahydrothiopyran, aziridine, azetidine and
tetrahydrothiophene. Preferred substituent groups
include alkyl, alkenyl, alkynyl, alkoxy, hydroxyl,
halogen, haloalkyl, cycloalkyl, cycloalkoxy, cyano,
amide, amino, and alkylamino. As used herein, the term
"aryl" refers to an optionally substituted benzene
ring or to an optionally substituted fused benzene
ring system, for example anthracene, phenanthrene, or
naphthalene ring systems. Examples of "aryl" groups
include, butare not limited to, phenyl, 2-naphthyl,
and 1-naphthyl. Preferred substituent groups include
alkyl, alkenyl, alkynyl, alkoxy, hydroxyl, halogen,
haloalkyl, cycloalkyl, cycloalkoxy, cyano, amide,
amino, and alkylamino. As used herein, the term
"heteroaryl" refers to an optionally substituted
monocyclic five to seven membered aromatic ring, or to
an optionally substituted fused bicyclic aromatic ring
system comprising two of such aromatic rings. These
heteroaryl rings contain one or more nitrogen, sulfur,
and/or oxygen atoms, where Noxides, sulfur oxides, and
dioxides are permissible heteroatom substitutions.
Preferably, the heteroatom is N. Examples of
"heteroaryl" groups used herein include, but should
not be limited to, furan, thiophene, pyrrole,
imidazole, pyrazole, triazole, tetrazole, thiazole,
oxazole, isoxazole, oxadiazole, thiadiazole,
isothiazole, pyridine, pyridazine, pyrazine,
pyrimidine, quinoline, isoquinoline, benzofuran,
benzothiophene, indole, indazole, benzimidizolyl,
imidazopyridinyl, pyrazolopyridinyl, and
pyrazolopyrimidinyl. Preferred substituent groups
include alkyl, alkenyl, alkynyl, alkoxy, hydroxyl,
halogen, haloalkyl, cycloalkyl, cycloalkoxy, cyano,
amide, amino, and alkylamino. As used herein the term
"halogen" refers to fluorine, chlorine, bromine, or
iodine. As used herein the term "haloalkyl" refers to
an alkyl group, as defined herein, which is
substituted with at least one halogen. Examples of
branched or straight chained "haloalkyl" groups useful
in the present invention include, but are not limited
to, methyl, ethyl, propyl, isopropyl, n-butyl, and
t-butyl substituted independently with one or more
halogens, e.g., fluoro, chloro, bromo, and iodo. The
term "haloalkyl" should be interpreted to include such
substituents as perfluoroalkyl groups and the like. As
used herein the term "alkoxy" refers to a group -OR',
where R' is alkyl as defined. As used herein the term
"cycloalkoxy" refers to a group -OR', where R' is
cycloalkyl as defined. As used herein the term
"alkoxycarbonyl" refers to groups such as: R where the
R' represents an alkyl group as herein defined. As
used herein the term "aryloxycarbonyl" refers to
groups such as:where the Ay represents an aryl group
as herein defined. As used herein the term "nitro"
refers to a group -NO2. As used herein the term
"cyano" refers to a group -CN. As used herein the term
"azido" refers to a group -N3. As used herein the term
amino refers to a group -NR 1R", where R' and R"
independently represent H, alkyl, alkenyl, alkynyl,
cycloalkyl, heterocyclyl, aryl, or heteroaryl.
Similarly, the term "alkylamino" includes an alkylene
linker through which the amino group is attached.
Examples of "alkylamino" as used herein include groups
such as -(CH 2)XNH2, where x is preferably 1 to 6. As
used herein the term "amide" refers to a group -C(O)NR
R", where R' and R" independently represent H, alkyl,
alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, or
heteroaryl. Examples of "amide" as used herein include
groups such as -C(O)NH 2, -C(O)NH(CH 3) ,
-C(O)N(CHa)2, and the like. As used herein throughout
the present specification, the phrase "optionally
substituted" or variations thereof denote an optional
substitution, including multiple degrees of
substitution, with one or more substituent group. The
phrase should not be interpreted so as to be imprecise
or duplicative of substitution patterns herein
described or depicted specifically. Rather, those of
ordinary skill in the art will appreciate that the
phrase is included to provide for obvious
modifications, which are encompassed within the scope
of the appended claims. The compounds of formulas (I)
may crystallize in more than one form, a
characteristic known as polymorphism, and such
polymorphic forms ("polymorphs") are within the scope
of formula (I). Polymorphism generally can occur as a
response to changes in temperature, pressure, or both.
Polymorphism can also result from variations in the
crystallization process. Polymorphs can be
distinguished by various physical characteristics
known in the art such as x-ray diffraction patterns,
solubility, and melting point. Certain of the
compounds described herein contain one or more chiral
centers, or may otherwise be capable of existing as
multiple stereoisomers. The scope of the present
invention includes mixtures of stereoisomers as well
as purified enantiomers or enantiomerically and/or
diastereomerically enriched mixtures. Also included
within the scope of the invention are the individual
isomers of thecompounds represented by formula (I), as
well as any wholly or partially equilibrated mixtures
thereof. The present invention also includes the
individual isomers of the compounds represented by the
formulas above as mixtures with isomers thereof in
which one or more chiral centers are inverted.
Typically, but not absolutely, the salts of the
present invention are pharmaceutically acceptable
salts. Salts encompassed within the term
"pharmaceutically acceptable salts" refer to non-toxic
salts of the compounds of this invention. Salts of the
compounds of the present invention may comprise acid
addition salts. Representative salts include acetate,
benzenesulfonate, benzoate, bicarbonate, bisulfate,
bitartrate, borate, calcium edetate, camsylate,
carbonate, clavulanate, citrate, dihydrochloride,
edisylate, estolate, esylate, fumarate, gluceptate,
gluconate, glutamate, glycollylarsanilate,
hexylresorcinate, hydrabamine, hydrobromide,
hydrochloride, hydroxynaphthoate, iodide, isethionate,
lactate, lactobionate, laurate, malate, maleate,
mandelate, mesylate, methylsulfate, monopotassium
maleate, mucate, napsylate, nitrate,
N-methylglucamine, oxalate, pamoate (embonate),
palmitate, pantothenate, phosphate/diphosphate,
polygalacturonate, potassium, salicylate, sodium,
stearate, subacetate, succinate, sulfate, tannate,
tartrate, teoclate, tosylate, triethiodide,
trimethylammonium, and valerate salts. Other salts,
which are not pharmaceutically acceptable, may be
useful in the preparation of compounds of this
invention and these should be considered to form a
further aspect of the invention. As used herein, the
term "solvate" refers to a complex of variable
stoichiometry formed by a solute (in this invention, a
compound of Formula I, or a salt or physiologically
functional derivative thereof) and a solvent. Such
solvents, for the 



purpose of the invention, should not interfere with
the biological activity of the solute. Non-limiting
examples of suitable solvents include, but are not
limited to water, methanol, ethanol, and acetic acid.
Preferably the solvent used is a pharmaceutically
acceptable solvent. Non-limiting examples of suitable
pharmaceutically acceptable solvents include water,
ethanol, and acetic acid. Most preferably the solvent
used is water. As used herein, the term
"physiologically functional derivative" refers to any
pharmaceutically acceptable derivative of a compound
of the present invention that, upon administration to
a mammal, is capable of providing (directly or
indirectly) a compound of the present invention or an
active metabolite thereof. Such derivatives, for
example, esters and amides, will be clear to those
skilled in the art, without undueexperimentation.
Reference may be made to the teaching of Burger's
Medicinal Chemistry And Drug Discovery, 5th Edition,
Vo1 1: Principles and Practice, which is incorporated
herein by reference to the extent that it teaches
physiologically functional derivatives. As used
herein, the term "effective amount" means that amount
of a drug or pharmaceutical agent that will elicit the
biological or medical response of a tissue, system,
animal, or human that is being sought, for instance,
by a researcher or clinician. The term
"therapeutically effective amount" means any amount
which, as compared to a corresponding subject who has
not received such amount, results in improved
treatment, healing, prevention, or amelioration of a
disease, disorder, or side effect, or a decrease in
the rate of advancement of a disease or disorder. The
term also includes within its scope amounts effective
to enhance normal physiological function. The term
"modulators" as used herein is intended to encompass
antagonist, agonist, inverse agonist, partial agonist
or partial antagonist, inhibitors and activators. In
one preferred embodiment of the present invention, the
compounds demonstrate protective effects against HIV
infection by inhibiting binding of HIV to a chemokine
receptor such as CXCR4 and/or CCR5 of a target cell.
The invention includes a method that comprises
contacting the target cell with an amount of the
compound that is effective at inhibiting the binding
of the virus to the chemokine receptor. In addition to
the role chemokine receptors play in HIV infection
this receptor class has also been implicated in a wide
variety of diseases. Thus CXCR4 modulators may also
have a therapeutic role in the treatment of diseases
associated with hematopoiesis, including but not
limited to, controlling the side effects of
chemotherapy, enhancing the success of bone marrow
transplantation, enhancing wound healing and burn
treatment, as well as combating bacterial infections
in leukemia. In addition, compounds may also have a
therapeutic role in diseases associated with
inflammation, including but not limited to
inflammatory or allergic diseases such as asthma,
allergic rhinitis, hypersensitivity lung diseases,
hypersensitivity pneumonitis, eosinophilic
pneumonitis, delayed-type hypersensitivity,
interstitial lung disease (ILD) (e.g. idiopathic
pulmonary fibrosis, or ILD associated with rheumatoid
arthritis, systemic lupus erythematosus, ankylosing
spondylitis, systemic sclerosis, Sjogren's syndrome,
polymyositis or dermatomyositis); systemic anaphylaxis
or hypersensitivity responses, drug allergies, insect
sting allergies; autoimmune diseases such as
rheumatoid arthritis, psoriatic arthritis, systemic
lupuserythematosus, myastenia gravis, juvenile onset
diabetes; glomerulonephritis, autoimmune throiditis,
graft rejection, including allograft rejection or
graft-versus-host disease; inflammatory bowel
diseases, such as Crohn' s disease and ulcerative
colitus; spondyloarthropathies; scleroderma; psoriasis
(including T-cell-mediated psoriasis) and inflammatory
dermatoses such as dermatitis, eczema, atopic
dermatitis, allergic contact dermatitis, urticaria,
vasculitis (e.g. necrotizing, cutaneous, and
hypersensitivity vasculitis); eoosinophilic myotis,
eosinophilic fasciitis; and cancers. For use in
therapy, therapeutically effective amounts of a
compound of formula (I), as well as salts, solvates,
and physiological functional derivatives thereof, may
be administered as the raw chemical. Additionally, the
active ingredient may be presented as a pharmaceutical
composition. Accordingly, the invention further
provides pharmaceutical compositions that include
effective amounts of compounds of the formula (I) and
salts, solvates, and physiological functional
derivatives thereof, and one or more pharmaceutically
acceptable carriers, diluents, or excipients. The
compounds of formula (I) and salts, solvates, and
physiologically functional derivatives thereof, are as
herein described. The carrier(s), diluent(s) or
excipient(s) must be acceptable, in the sense of being
compatible with the other ingredients of the
formulation and not deleterious to the recipient of
the pharmaceutical composition. In accordance with
another aspect of the invention there is also provided
a process for the preparation of a pharmaceutical
formulation including admixing a compound of the
formula (I) or salts, solvates, and physiological
functional derivatives thereof, with one or more
pharmaceutically acceptable carriers, diluents or
excipients. A therapeutically effective amount of a
compound of the present invention will depend upon a
number of factors. For example, the species, age, and
weight of the recipient, the precise condition
requiring treatment and its severity, the nature of
the formulation, and the route of administration are
all factors to be considered. The therapeutically
effective amount ultimately should be at the
discretion of the attendant physician or veterinarian.
Regardless, an effective amount of a compound of
formula (I) for the treatment of humans suffering from
frailty, generally, should be in the range of 0.1 to
100 mg/kg body weight of recipient (mammal) per day.
More usually the effective amount should be in the
range of 0.1 to 10 mg/kg body weight per day. Thus,
for a 70 kg adult mammal one example of an actual
amount per day wouldusually be from 7 to 700 mg. This
amount may be given in a single dose per day or in a
number (such as two, three, four, five, or more) of
sub-doses per day such that the total daily dose is
the same. An effective amount of a salt, solvate, or
physiologically functional derivative thereof, may be
determined as a proportion of the effective amount of
the compound of formula (I) per se. Similar dosages
should be appropriate for treatment of the other
conditions referred to herein. Pharmaceutical
formulations may be presented in unit dose forms
containing a predetermined amount of active ingredient
per unit dose. Such a unit may contain, as a
non-limiting example, 0.5 mg to 1 g of a compound of
the formula (I), depending on the condition being
treated, the route of administration, and the age,
weight, and condition of the patient. Preferred unit
dosage formulations are those containing a daily dose
or sub-dose, as herein above recited, or an
appropriate fraction thereof, of an active ingredient.
Such pharmaceutical formulations may be prepared by
any of the methods well known in the pharmacy art.
Pharmaceutical formulations may be adapted for
administration by any appropriate route, for example
by an oral (including buccal or sublingual), rectal,
nasal, topical (including buccal, sublingual or
transdermal), vaginal, or parenteral (including
subcutaneous, intramuscular, intravenous or
intradermal) route. Such formulations may be prepared
by any method known in the art of pharmacy, for
example by bringing into association the active
ingredient with the carrier(s) or excipient(s). By way
of example, and not meant to limit the invention, with
regard to certain conditions and disorders for which
the compounds of the present invention are believed
useful certain routes will be preferable to others.
Pharmaceutical formulations adapted for oral
administration may be presented as discrete units such
as capsules or tablets; powders or granules; solutions
or suspensions, each with aqueous or non-aqueous
liquids; edible foams or whips; or oil-in-water liquid
emulsions or water-in-oil liquid emulsions. For
instance, for oral administration in the form of a
tablet or capsule, the active drug component can be
combined with an oral, non-toxic pharmaceutically
acceptable inert carrier such as ethanol, glycerol,
water, and the like. Generally, powders are prepared
by comminuting the compound to a suitable fine size
and mixing with an appropriate pharmaceutical carrier
such as an edible carbohydrate, as, for example,
starch or mannitol. Flavorings, preservatives,
dispersing agents, and coloring agents can also be
present.Capsules are made by preparing a powder,
liquid, or suspension mixture and encapsulating with
gelatin or some other appropriate shell material.
Glidants and lubricants such as colloidal silica,
talc, magnesium stearate, calcium stearate, or solid
polyethylene glycol can be added to the mixture before
the encapsulation. A disintegrating or solubilizing
agent such as agar-agar, calcium carbonate or sodium
carbonate can also be added to improve the
availability of the medicament when the capsule is
ingested. Moreover, when desired or necessary,
suitable binders, lubricants, disintegrating agents,
and coloring agents can also be incorporated into the
mixture. Examples of suitable binders include starch,
gelatin, natural sugars such as glucose or
beta-lactose, corn sweeteners, natural and synthetic
gums such as acacia, tragacanth, or sodium alginate,
carboxymethylcellulose, polyethylene glycol, waxes,
and the like. Lubricants useful in these dosage forms
include, for example, sodium oleate, sodium stearate,
magnesium stearate, sodium benzoate, sodium acetate,
sodium chloride, and the like. Disintegrators include,
without limitation, starch, methyl cellulose, agar,
bentonite, xanthan gum, and the like. Tablets are
formulated, for example, by preparing a powder
mixture, granulating or slugging, adding a lubricant
and disintegrant, and pressing into tablets. A powder
mixture may be prepared by mixing the compound,
suitably comminuted, with a diluent or base as
described above. Optional ingredients include binders
such as carboxymethylcellulose, aliginates, gelatins,
or polyvinyl pyrrolidone, solution retardants such as
paraffin, resorption accelerators such as a quaternary
salt, and/or absorption agents such as bentonite,
kaolin, or dicalcium phosphate. The powder mixture can
be wet-granulated with a binder such as syrup, starch
paste, acadia mucilage or solutions of cellulosic or
polymeric materials, and forcing through a screen. As
an alternative to granulating, the powder mixture can
be run through the tablet machine and the result is
imperfectly formed slugs broken into granules. The
granules can be lubricated to prevent sticking to the
tablet-forming dies by means of the addition of
stearic acid, a stearate salt, talc or mineral oil.
The lubricated mixture is then compressed into
tablets. The compounds of the present invention can
also be combined with a free flowing inert carrier and
compressed into tablets directly without going through
the granulating or slugging steps. A clear or opaque
protective coating consisting of a sealing coat of
shellac, a coating of sugar or polymeric material, and
a polish coating of wax can be provided. Dyestuffs can
be added to these coatings to distinguish different
unit dosages.Oral fluids such as solutions, syrups,
and elixirs can be prepared in dosage unit form so
that a given quantity contains a predetermined amount
of the compound. Syrups can be prepared, for example,
by dissolving the compound in a suitably flavored
aqueous solution, while elixirs are prepared through
the use of a non-toxic alcoholic vehicle. Suspensions
can be formulated generally by dispersing the compound
in a non-toxic vehicle. Solubilizers and emulsifiers
such as ethoxylated isostearyl alcohols and polyoxy
ethylene sorbitol ethers, preservatives; flavor
additives such as peppermint oil, or natural
sweeteners, saccharin, or other artificial sweeteners;
and the like can also be added. Where appropriate,
dosage unit formulations for oral administration can
be microencapsulated. The formulation can also be
prepared to prolong or sustain the release as for
example by coating or embedding particulate material
in polymers, wax or the like. The compounds of formula
(I) and salts, solvates, and physiological functional
derivatives thereof, can also be administered in the
form of liposome delivery systems, such as small
unilamellar vesicles, large unilamellar vesicles, and
multilamellar vesicles. Liposomes can be formed from a
variety of phospholipids, such as cholesterol,
stearylamine, or phosphatidylcholines. The compounds
of formula (I) and salts, solvates, and
physiologically functional derivatives thereof may
also be delivered by the use of monoclonal antibodies
as individual carriers to which the compound molecules
are coupled. The compounds may also be coupled with
soluble polymers as targetable drug carriers. Such
polymers can include polyvinylpyrrolidone (PVP), pyran
copolymer, polyhydroxypropylmethacrylamide-phenol,
polyhydroxyethylaspartamidephenol, or
polyethyleneoxidepolylysine substituted with palmitoyl
residues. Furthermore, the compounds may be coupled to
a class of biodegradable polymers useful in achieving
controlled release of a drug; for example, polylactic
acid, polyepsilon caprolactone, polyhydroxy butyric
acid, polyorthoesters, polyacetals, polydihydropyrans,
polycyanoacrylates, and cross-linked or amphipathic
block copolymers of hydrogels. Pharmaceutical
formulations adapted for transdermal administration
may be presented as discrete patches intended to
remain in intimate contact with the epidermis of the
recipient for a prolonged period of time. For example,
the active ingredient may be delivered from the patch
by iontophoresis as generally describedin
Pharmaceutical Research, 3(6), 318 (1986),
incorporated herein by reference as related to such
delivery systems. Pharmaceutical formulations adapted
for topical administration may be formulated as
ointments, creams, suspensions, lotions, powders,
solutions, pastes, gels, sprays, aerosols, or oils.
For treatments of the eye or other external tissues,
for example mouth and skin, the formulations may be
applied as a topical ointment or cream. When
formulated in an ointment, the active ingredient may
be employed with either a paraffinic or a
water-miscible ointment base. Alternatively, the
active ingredient may be formulated in a cream with an
oil-in-water cream base or a water-in-oil base.
Pharmaceutical formulations adapted for topical
administrations to the eye include eye drops wherein
the active ingredient is dissolved or suspended in a
suitable carrier, especially an aqueous solvent.
Pharmaceutical formulations adapted for topical
administration in the mouth include lozenges,
pastilles, and mouthwashes. Pharmaceutical
formulations adapted for nasal administration, where
the carrier is a solid, include a coarse powder having
a particle size for example in the range 20 to 500
microns. The powder is administered in the manner in
which snuff is taken, i.e., by rapid inhalation
through the nasal passage from a container of the
powder held close up to the nose. Suitable
formulations wherein the carrier is a liquid, for
administration as a nasal spray or as nasal drops,
include aqueous or oil solutions of the active
ingredient. Pharmaceutical formulations adapted for
administration by inhalation include fine particle
dusts or mists, which may be generated by means of
various types of metered dose pressurized aerosols,
nebulizers, or insufflators. Pharmaceutical
formulations adapted for rectal administration may be
presented as suppositories or as enemas.
Pharmaceutical formulations adapted for vaginal
administration may be presented as pessaries, tampons,
creams, gels, pastes, foams, or spray formulations.
Pharmaceutical formulations adapted for parenteral
administration include aqueous and non-aqueous sterile
injection solutions which may contain anti-oxidants,
buffers, bacteriostats, and solutes that render the
formulation isotonic with the blood of the intended
recipient; and aqueous and non-aqueous sterile
suspensions which may include suspending agents and
thickening agents. The formulations may bepresented in
unit-dose or multi-dose containers, for example sealed
ampules and vials, and may be stored in a freeze-dried
(lyophilized) condition requiring only the addition of
the sterile liquid carrier, for example water for
injections, immediately prior to use. Extemporaneous
injection solutions and suspensions may be prepared
from sterile powders, granules, and tablets. In
addition to the ingredients particularly mentioned
above, the formulations may include other agents
conventional in the art having regard to the type of
formulation in question. For example, formulations
suitable for oral administration may include flavoring
or coloring agents. The compounds of the present
invention and their salts, solvates, and
physiologically functional derivatives thereof, may be
employed alone or in combination with other
therapeutic agents. The compound(s) of formula (I) and
the other pharmaceutically active agent(s) may be
administered together or separately and, when
administered separately, administration may occur
simultaneously or sequentially, in any order. The
amounts of the compound(s) of formula (I) and the
other pharmaceutically active agent(s) and the
relative timings of administration will be selected in
order to achieve the desired combined therapeutic
effect. The administration in combination of a
compound of formula (I) salts, solvates, or
physiologically functional derivatives thereof with
other treatment agents may be in combination by
administration concomitantly in: (1) a unitary
pharmaceutical composition including both compounds;
or (2) separate pharmaceutical compositions each
including one of the compounds. Alternatively, the
combination may be administered separately in a
sequential manner wherein one treatment agent is
administered first and the other second or vice versa.
Such sequential administration may be close in time or
remote in time. The compounds of the present invention
may be used in the treatment of a variety of disorders
and conditions and, as such, the compounds of the
present invention may be used in combination with a
variety of other suitable therapeutic agents useful in
the treatment or prophylaxis of those disorders or
conditions. The compounds may be used in combination
with any other pharmaceutical composition where such
combined therapy may be useful to modulate chemokine
receptor activity and thereby prevent and treat
inflammatory and/or immunoregulatory diseases. The
present invention may be used in combination with one
or more agents useful in the prevention or treatment
of HIV. Examples of such agents include:Nucleotide
reverse transcriptase inhibitors such as zidovudine,
didanosine, lamivudine, zalcitabine, abacavir,
stavidine, adefovir, adefovir dipivoxil, fozivudine,
todoxil, and similar agents; Non-nucleotide reverse
transcriptase inhibitors (including an agent having
anti-oxidation activity such as immunocal, oltipraz,
etc.) such as nevirapine, delavirdine, efavirenz,
loviride, immunocal, oltipraz, and similar agents;
Protease inhibitors such as saquinavir, ritonavir,
indinavir, nelfinavir, aprenavir, palinavir,
lasinavir, and similar agents; Entry inhibitors such
as T-20, T-1249, PRO-542, PRO-140, TNX-355, BMS- 806,
5-Helix and similar agents; lntegrase inhibitors such
as L-870,180 and similar agents; Budding inhibitors
such as PA-344 and PA-457, and similar agents; and
Other CXCR4 and/or CCR5 inhibitors such as Sch-C,
Sch-D, TAK779, UK 427,857, TAK449, as well as those
disclosed in WO 02/74769, PCT/US03/39644,
PCT/US03/39975, PCT/US03/39619, PCT/US03/39618,
PCT/US03/39740, and PCT/US03/39732, and similar
agents. The scope of combinations of compounds of this
invention with HIV agents is not limited to those
mentioned above, but includes in principle any
combination with any pharmaceutical composition useful
for the treatment of HIV. As noted, in such
combinations the compounds of the present invention
and other HIV agents may be administered separately or
in conjunction. In addition, one agent may be prior
to, concurrent to, or subsequent to the administration
of other agent(s). The compounds of this invention may
be made by a variety of methods, including well-known
standard synthetic methods. Illustrative general
synthetic methods are set out below and then specific
compounds of the invention are prepared in the working
Examples. In all of the examples described below,
protecting groups for sensitive or reactive groups are
employed where necessary in accordance with general
principles of synthetic chemistry. Protecting groups
are manipulated according to standard methods of
organic synthesis (T. W. Green and P. G. M. Wuts
(1991) Protecting Groups in Organic Synthesis, John
Wiley & Sons, incorporated by reference with regard to
protecting groups). These groups are removed at a
convenient stage of the compound synthesis using
methods that are readily apparent to those skilled in
the art. The selection of processes as well as the
reaction conditions and order of their execution shall
be consistent with the preparation of compounds of
formula (I).Those skilled in the art will recognize if
a stereocenter exists in compounds of formula (I).
Accordingly, the scope of the present invention
includes all possible stereoisomers and includes not
only racemic compounds but the individual enantiomers
as well. When a compound is desired as a single
enantiomer, such may be obtained by stereospecific
synthesis, by resolution of the final product or any
convenient intermediate, or by chiral chromatographic
methods as are known in the art. Resolution of the
final product, an intermediate, or a starting material
may be affected by any suitable method known in the
art. See, for example, Stereochemistry of Organic
Compounds by E. L. EMeI, S. H. Wilen, and L. N. Mander
(Wiley- Interscience, 1994), incorporated by reference
with regard to stereochemistry. EXPERIMENTAL SECTION
Abbreviations: As used herein the symbols and
conventions used in these processes, schemes and
examples are consistent with those used in the
contemporary scientific literature, for example, the
Journal of the American Chemical Society or the
Journal of Biological Chemistry. Specifically, the
following abbreviations may be used in the examples
and throughout the specification: g (grams); mg
(milligrams); L (liters); mL (milliliters); ml_
(microliters); psi (pounds per square inch); M
(molar); mM (millimolar); Hz (Hertz); MHz (megahertz);
mol (moles); mmol (millimoles); RT (room temperature);
h (hours); min (minutes); TLC (thin layer
chromatography); mp (melting point); RP (reverse
phase); Tr (retention time); TFA (trifluoroacetic
acid); TEA (triethylamine); THF (tetrahydrofuran);
TFAA (trifluoroacetic anhydride); CD3OD (deuterated
methanol); CDCI3 (deuterated chloroform); DMSO
(dimethylsulfoxide); SiO2 (silica); atm (atmosphere);
EtOAc (ethyl acetate); CHCI 3 (chloroform); HCI
(hydrochloric acid); Ac (acetyl); DMF
(N,N-dimethylformamide); Me (methyl); Cs2CO3 (cesium
carbonate); EtOH (ethanol);Et (ethyl); tBu
(tert-butyl); MeOH (methanol) p-TsOH
(p-toluenesulfonic acid); MP-TsOH (polystyrene resin
bound equivalent of p-TsOH from Argonaut
Technologies). Unless otherwise indicated, all
temperatures are expressed in 0C (degrees Centigrade).
All reactions conducted at room temperature unless
otherwise noted. 1H-NMR spectra were recorded on a
Varian VXR-300, a Varian Unity-300, a Varian Unity-400
instrument, or a General Electric QE-300. Chemical
shifts are expressed in parts per million (ppm, d
units). Coupling constants are in units of hertz (Hz).
Splitting patterns describe apparent multiplicities
and are designated as s (singlet), d (doublet), t
(triplet), q (quartet), m (multiplet), or br (broad).
Mass spectra were obtained on Micromass Platform or
ZMD mass spectrometers from Micromass Ltd., Altricham,
UK, using either Atmospheric Chemical Ionization
(APCI) or Electrospray Ionization (ESI). Analytical
thin layer chromatography was used to verify the
purity of intermediate(s) which could not be isolated
or which were too unstable for full characterization
as well as to follow the progress of reaction(s). The
absolute configuration of compounds was assigned by Ab
lnitio Vibrational Circular Dichroism (VCD)
Spectroscopy. The experimental VCD spectra were
acquired in CDCI3 using a Bomem Chiral RTM VCD
spectrometer operating between 2000 and 800 cm 1. The
Gaussian 98 Suite of computational programs was used
to calculate model VCD spectrums. The stereochemical
assignments were made by comparing this experimental
spectrum to the VCD spectrum calculated for a model
structure with (R)- or (S)-configuration. Incorporated
by reference with regard to such spectroscopy are:
J.R. Chesseman, M.J. Frisch, F.J. Devlin and P.J.
Stephens, Chem. Phys. Lett. 252 (1996) 2 11; P.J.
Stephens and F.J. Devlin, Chirality 12 (2000) 172; and
Gaussian 98, Revision A.1 1.4, MJ. Frisch et al.,
Gaussian, Inc., Pittsburgh PA, 2002. Compounds of
formula (I) wherein R is H, t is 1 and all other
variables are as defined herein can be prepared
according to Scheme 1: Scheme 1Reductive amination
Reductive amination More specifically, compounds of
formula (I) wherein R is H and t is 1 can be prepared
by reacting a compound of formula (II) with a compound
(IV) or alternatively reacting a compound of formula
(III) with a compound of formula (V) under reductive
conditions. The reductive amination can be carried out
by treating the compound of formula (II) or (III) with
a compound of formula (IV) or (V) in an inert solvent
in the presence of a reducing agent.' The reaction may
be heated to 50-150 0C or performed at ambient
temperature. Suitable solvents include
dichloromethane, dichloroethane, tetrahydrofuran,
acetonitrile, toluene, and the like. The reducing
agent is typically sodium borohydride, sodium
cyanoborohydride, sodium triacetoxyborohydride, and
the like. Optionally the reaction can be run in
presence of acid, such as acetic acid and the like.
Compounds of formula (II) can be prepared as described
in the literature (J. Org. Chem., 2002, 67, 2197-2205,
herein incorporated by reference with regard to such
synthesis). Compounds of formula (III) can be prepared
by reductive amination of compounds of formula (II)
using processes well known to those skilled in the art
of organic synthesis. Compounds of formula (V) can be
prepared by methods similar to those described in the
literature {J. Heterocyclic Chemistry, 1992, 29,
691-697, incorporated by reference with regard to such
synthesis). Compounds of formula (IV) can be prepared
from compounds of formula (V) via reductive amination
using processes known to those skilled in the art.As
is evident to one skilled in the art a compound
according to formula (I) wherein R is not H can be
prepared in a similar fashion as outlined in Scheme 1.
Also evident to one skilled in the art is that
compounds of formula (I) wherein t is 0 or t is 2 can
be prepared in a similar fashion as outlined in Scheme
1. Compounds of formula (I) wherein R is H, t is 1 and
all other variables are as defined in connection with
formula (I) can be prepared according to Scheme 2:
Scheme 2 Compounds of formula (I) wherein R is H, t is
1 can be prepared by reacting a compound of formula
(III) with a compound of formula (Vl) where LV is a
leaving group (e.g., halogen, mesylate, tosylate, or
the like). This condensation is typically carried out
in a suitable solvent optionally in the presence of
base, optionally with heating. Suitable solvents
include tetrahydrofuran, dioxane, acetonitrile,
nitromethane, L/,L/-dimethylformamide, and the like.
Suitable bases include triethylamine, pyridine,
dimethylaminopyridine, L/,L/-diisopropylethylamine,
potassium carbonate, sodium carbonate, cesium
carbonate and the like. The reaction can be carried
out at room temperature or optionally heated to 30-200
0C. Optionally the reaction can be carried out in a
microwave. A catalyst, such as potassium iodide,
tertbutylammonium iodide, or the like, can optionally
be added to the reaction mixture. Compounds of formula
(Vl) can be prepared by methods similar to those
described in the literature (Chem. Pharm. Bull. 2000,
48, 935; Tetrahedron, 1991, 47, 



5173; Tetrahedron Lett. 1990, 31, 3013; J.
Heterocyclic Chemistry, 1988, 25, 129; Chemistry of
Heterocyclic Compounds, 2002, 38, 590; each
incorporated by reference with regard to such
synthesis).Compounds of formula (I-A) wherein R3 is H
and all other variables are as defined in connection
with formula (I) can be prepared according to Scheme
3: Scheme 3 then aq carbonate (VlI) Reductive
amination More specifically, compounds of formula
(I-A) can be prepared by treating a compound of
formula (X) with a nucleophile. The reaction can be
carried out by treating the compound of formula (X)
with a suitable nucleophile, neat, or optionally in
the presence of an inert solvent. The reaction may be
heated to 50-200 0C or performed at ambient
temperature. Optionally the reaction may be carried
out in a microwave. Compounds of formula (X) can be
prepared from a compound of formula (IX) and a
compound of formula (III) by reductive amination.
Aldehydes of formula (IX) can be prepared by methods
similar to those described in the literature (e.g. J.
Heterocyclic Chemistry, 1992, 29, 691-697,
incorporated by reference with regard to such
synthesis). Alternatively, a compounds of formula
(I-B) wherein and all variables are as defined in
connection with formula (I) can be prepared according
to Scheme 4:ion (I-B) (X) As illustrated in Scheme 4 a
compound of formula (X) can be converted to a compound
of formula (I-B) via a coupling of compound of formula
(X) and a compound of formula (Xl-B). The coupling
reaction depicted below is a Suzuki coupling, other
coupling reactions (e.g. Stille) well known to those
skilled in the art of organic chemistry can also be
used to make compounds of formula (I-B). These
coupling reactions are well known to those skilled in
the art of organic synthesis. A compound of formula
(I-C) wherein all variables are as defined in
connection with formula (I) can be prepared according
to Scheme 5. Scheme 5 coupled with a compound of
formula (XIII) to form a compound of formula (XII).
Reduction of compound of formula (XII) would give a
compound of formula (I-C).Compounds of formula (I-D)
wherein R3 is H, p is 1, Y is -C(O)NH- (i.e. -C(O)NR
10- , and R10 is H) and Pr is a suitable protecting
group for a carboxylic acid, and all other variables
are as defined in connection with formula (I) can be
prepared according to Scheme 6. Scheme 6 ate (XlV)
Reductive amination (I-D) (XVI) A compound of formula
(I-D) could optionally be formed from a compound of
formula (XVI). A compound of formula (XVI) is
deprotected, followed by coupling of the resulting
acid with an amine compound of formula (XVII). This
coupling can be carried out using a variety of
coupling reagent well know to those skilled in the art
of organic synthesis (e.g., EDC, HOBt/HBTu; BOPCI).
The reaction can be carried out with heating or at
ambient temperature. Suitable solvents for this
reaction include acetonitrile, tetrahydrofuran, and
the like. A compound of formula (I-E) wherein p is 1,
Y is -NHC(O)- (i.e. Y is NR10C(O)- and R10 is H) and
all other variables are defined in connection with
formula (I) could optionally be formed from a compound
of formula (XVII) as outlined in Scheme 7.Scheme 7
(XVII) (XVlIl) XCOOH or XCOCI (I-E) In more detail a
compound of formula (XVIII) is reduced, followed by Pd
catalyzed coupling with benzophenone imine to give a
compound of formula (XX). This coupling can be carried
out using a variety of palladium reagents and ligands
well know to those skilled in the art of organic
synthesis (e.g., Pd(OAc)2 and BINAP). The reaction can
be carried out with heating or at ambient temperature.
Suitablesolvents for this reaction include toluene,
acetonitrile, tetrahydrofuran, and the like. Compound
of formula (XX) can be oxidized to an aldehyde using
any suitable oxidation method (e.g. MnO2 in
dichloromethane and the like) followed by reductive
amination with compound of formula (III) to give a
compound of formula (XXI). The reductive amination can
be carried out by treating the compound of formula
(III) with the aldehyde in an inert solvent in the
presence of a reducing agent. The reaction may be
heated to 50-150 0C or performed at ambient
temperature. Suitable solvents include
dichloromethane, dichloroethane, tetrahydrofuran,
acetonitrile, toluene, and the like. The reducing
agent is typically sodium borohydride, sodium
cyanoborohydride, sodium triacetoxyborohydride, and
the like. Optionally the reaction can be run in
presence of acid, such as acetic acid and the like.
Hydrolysis of the benzophenone imine yields a compound
of formula (XXII). Suitable hydrolysis conditions
include treatment of compound of formula (XXI) with
hydrochloric acid and the like in a suitable solvent,
such as tetrahydrofuran. Treatment of an amine
compound of formula (XXII) with an acid chloride
(XCOCI) or alternatively with an acid (XCOOH) in the
presence of a suitable coupling agent (e.g., EDC,
HOBt/HBTu; BOPCI) gives a compound of formula I-E.
Conditions for coupling of an amine compound of
formula (XXII) and an acid or an acid chloride are
well know to those skilled in the art of organic
synthesis. A compound of formula (I-F) where where Z
is Ci-C 6 alkyl or C3-C8 cycloalkyl and all other
variables are as defined in connection with compound
of formula (I) can be synthesized in a chiral fashion
as outlined in Scheme 8. Scheme 8XXIII Reduction
Oxidation I-F A compound of formula (I-F) can be
prepared from a compound of formula XXXI Treatment of
compound of formula (XXXI) with a stong acid in a
suitable solvent is an appropriate method for removing
4-(Methyloxy)phenyl]ethyl group. Suitable acids
include trifluoroacetic acid and the like. Suitable
solvents include dichloromethane, dichloroethane and
the like. The reaction can optionally be heated.
Alternative methods for removing
4-(Methyloxy)phenyl]ethyl group include use ofLewis
acids (e.g. BCI3, AICI3, BBr3 and the like) or removal
of the protecting group under reductive conditions
(e.g. Pd on charcoal or PtO2 under H2 atmosphere). The
resulting amine (compound of formula 1 where R2 is H)
can then be treated with a suitable aldehyde under
reductive amination conditions to give a compound of
formula (I-F). The reductive amination can be carried
out by treating the amine with the aldehyde in an
inert solvent in the presence of a reducing agent. The
reaction may be heated to 50-1 50 0C or performed at
ambient temperature. Suitable solvents include
dichloromethane, dichloroethane, tetrahydrofuran,
acetonitrile, toluene, and the like. The reducing
agent is typically sodium borohydride, sodium
cyanoborohydride, sodium triacetoxyborohydride, and
the like. Optionally the reaction can be run in
presence of acid, such as acetic acid and the like. A
compound of formula (XXXI) can be prepared from a
compound of formula XXIX) and compound of formula
(XXX). XXXI Reductive amination of compound of formula
(XXIX) with a compound of formula (XXX) gives
compounds of formula (XXXI). The reductive amination
can be carried out in an inert solvent in the presence
of a reducing agent. The reaction may be heated to
50-1 50 0C or performed at ambient temperature.
Suitable solvents include dichloromethane,
dichloroethane, tetrahydrofuran, acetonitrile,
toluene, and the like. The reducing agent is typically
sodium borohydride, sodium cyanoborohydride, sodium
triacetoxyborohydride, and the like. Optionally the
reaction can be run in presence of acid, such as
acetic acid and the like. Compound of formula (XXX)
can be prepared form
(S)-(-)-1-(4-methoxyphenyl)ethylamine and 6,7-
dihydro-8(5/-/)-quinolinone (J. Org. Chem., 2002, 67,
2197-2205 incorporated by reference with regard to
such synthesis) by reductive amination.A compound of
formula (XXIX) can be prepared from a compound of
formula (XXVIII). Oxidation of compound of formula
(XXVIII) gives a compound of formula (XXIX). A
suitable oxidation method is to treat compound of
formula (XXVIII) with MnO2 in a suitable solvent.
Suitable solvents include dichloromethane, chloroform,
dichloroethane and the like. Several additional
oxidation methods known to those skilled in the art
are suitable for this oxidation. A compound of formula
(XXVIII) can be prepared from a compound of formula
(XXVI). Treatment of compound of formula (XXVI) with
piperazine of formula (XXVII) optionally in a suitable
solvent optionally with heating or in a microwave can
be used to give compound of formula (XXVIII).
Alternatively the piperazine derivative (XXVII) can be
treated with a stong base, such as n-BuLi or LDA, to
form a salt. Treatment of a compound of formula (XXVI)
with such a salt in a suitable solvent, such as
tetrahydrofuran, can be used to form compound of
formula (XXVIII). Compound of formula (XXVI) can be
prepared as outlined in Scheme 8 by reduction of
aldehyde of formula (XXV). Aldehydes of formula (XXV)
can be prepared in a similar fashion as described in
the literature (e.g. Tetrahedron 2002, 58, 489).A
compound of formula (I-F) wherein Z is C1-C6 alkyl or
C3-C8 cycloalkyl and all other variables are as
defined in connection with compound of formula (I) can
be synthesized in a chiral fashion as outlined in
Scheme 9. Scheme 9 Reductive amination XXXII Removal
of 4-(Methyloxy)phenyl]ethyl group XXXIII Compound of
formula (I-F) can be prepared from compounds of
formula (XXIX) and (XXXIII) via reductive amination.
XXIX , p ' FThe reductive amination can be carried out
in an inert solvent in the presence of a reducing
agent. The reaction may be heated to 50-150 0C or
performed at ambient temperature. Suitable solvents
include dichloromethane, dichloroethane,
tetrahydrofuran, acetonitrile, toluene, and the like.
The reducing agent is typically sodium borohydride,
sodium cyanoborohydride, sodium triacetoxyborohydride,
and the like. Optionally the reaction can be run in
presence of acid, such as acetic acid and the like. A
compound of formula (XXXIII) can be prepared from a
compound of formula (XXX) by reductive amination
followed by deprotection using conditions similar to
those described in connection with Scheme 8. Compounds
of formula (XXXIII) can be isolated or used as a salt
for ease of handling. Compounds of formula (XXIX) can
be prepared in a similar fashion as described in
connection with Scheme 8. As is evident to one skilled
in the art the other enantiomer can be made in a
similar fashion. EXAMPLES Example 1: 5-FluoroimidazoH
.2-a1pyridine-2-carbaldehvde To a solution of
6-fluoro-2-pyridinamine {Tetrahedron, 2002, 58, 489,
incorporated by reference with regard to such) (2.8 g,
25 mmol) in ethylene glycol dimethyl ether (28 ml.)
was added 1,1 ,3-trichloroacetone (7.9 ml_, 75 mmol).
The mixture was stirred at room temperature for 15
hours and the resulting precipitate was collected by
filtration and refluxed in ethyl alcohol (8 mL) for 4
hours. The reaction mixture was cooled to room
temperature, concentrated, dissolved in
dichloromethane and washed with saturated aqueous
sodium bicarbonate. The organic layer was isolated,
dried with magnesium sulfate, and concentrated. The
resulting solid was refluxed in aqueous calcium
carbonate for 2 hours, cooled to room temperature, and
extracted with dichloromethane. The organic layer was
dried with magnesium sulfate and concentrated to give
1.4 g (34% yield)
5-fluoroimidazo[1,2-a]pyridine-2-carbaldehyde as a tan
solid. 1H-NMR (CDCI3) : d 10.16 (s, 1H), 8.22 (s, 1
H), 7.54 (d, 1H), 7.34 (m, 1H), 6.59 (m, 1H); TLC (
10% 2 M ammonia in methy alcohol-ethyl acetate) Rf =
0.60.Example 2: 5-Bromoimidazof
1.2-a1pyridine-2-carbalclehvde To a solution of
2-amino-6-bromopyridine (10 g, 58 mmol) in ethylene
glycol dimethyl ether (66 mL) was added 1,1
,3-trichloroacetone (18 mL, 173 mmol). The mixture was
stirred at 7O0C for 15 hours and the resulting
precipitate was collected by filtration and refluxed
in ethyl alcohol (50 mL) for 7 hours. The reaction
mixture was cooled to room temperature, concentrated,
dissolved in dichloromethane, and washed with
saturated aqueous sodium bicarbonate. The organic
layer was isolated, dried with magnesium sulfate, and
concentrated. The resulting solid was refluxed in
aqueous calcium carbonate for 1.5 hours, cooled to
room temperature, and extracted with dichloromethane.
The organic layer was dried with magnesium sulfate and
concentrated to give 6.6 g (50% yield)
5-bromoimidazo[1 ,2-a]pyridine-2- carbaldehyde as an
orange solid. 1H-NMR (CDCI3): d 10.16 (s, 1H) 8.37 (s,
1 H), 7.69 (d, 1H), 7.22 (m, 1H), 7.16 (m, 1H); TLC
(10% ammonium hydroxideacetonitrile) Rf = 0.44.
Example 3: L/-Methyl-5.6.7.8-tetrahvdro-8-quinolin
amine To a solution of 6,7-dihydro-8(5H)-quinolinone
(referenced in general processes above) (1.5 g, 10
mmol) in dichloroethane (50 mL) was added methyl amine
(2 M in tetrahydrofuran, 10 mL, 20 mmol), glacial
acetic acid (580 mL, 10 mmol), and sodium
triacetoxyborohydride (4.3 g, 20 mmol). The mixture
was stirred at room temperature for 15 hours and then
filtered through a silica plug and rinsed with 10%
ammonium hydroxide-acetonitrile. The solvent was
removed and the residue purified by flash
chromatography (0-10% ammonium hydroxide-acetonitrile)
to give 1.4 g (85%
yield)L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine as
a yellow oil. 1H-NMR (CDCI3): d 8.37 (d, 1H), 7.36 (d,
1H), 7.05 (t, 1H), 3.64 (t, 1H), 2.75 (m, 2H), 2.52
(s, 3H), 2.1 1 (m, 1H), 1.96 (m, 1H), 1.75 (m, 2H); MS
m/z 163 (M+1). Example 4: /V-K -FluoroimidazoH
2-alpyridin-2-yl)methyll- L/-methyl-5.6.7.8-
tetrahvdro-8-quinolina mine To a solution of
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine (340 mg,
2.1 mmol) and 5-fluoroimidazo[1
,2-a]pyridine-2-carbaldehyde (344 mg, 2.1 mmol) in
dichloroethane (10 mL) was added glacial acetic acid
(120 ml_, 2.1 mmol) and sodium triacetoxyborohydride (
1 .3 g, 6.3 mmol). The mixture was stirred at room
temperature for 2 hours and then filtered through a
silica plug and rinsed with 10% ammonium
hydroxide-acetonitrile. The solvent was removed and
the residue purified by flash chromatography (0-10%
ammonium hydroxide-acetonitrile) to give 0.6 g (93%
yield) L/-[(5-fluoroimidazo[1
,2-a]pyridin-2-yl)methyl]- L/-methyl-5,6,7,8-
tetrahydro-8-quinolinamine as a tan solid. 1H-NMR
(CDCI3) : d 8.53 (d, 1H), 7.80 (s, 1H), 7.36 (m, 2H),
7.13 (m, 1H), 7.06 (m, 1H), 6.40 (m, 1H), 4.10 (m,
1H), 3.94 (s, 2H), 2.75 (m, 2H), 2.43 (s, 3H), 2.03
(m, 3H), 1.70 (m, 1H); MS m/z 3 11 (M+1 ). Example 5:
L/-r(5-Bromoimidazori .2-alpyridin-2-yl)methv
p-N-methyl-5.6.7.8- tetrahvdro-8-quinolin amineTo a
solution of
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine (500 mg,
3.1 mmol) and
5-bromoimidazo[1,2-a]pyridine-2-carbaldehyde (770 mg,
3.4 mmol) in dichloroethane (17 mL) was added glacial
acetic acid (180 ml_, 3.1 mmol) and sodium
triacetoxyborohydride (2.0 g, 9.3 mmol). The mixture
was stirred at room temperature for 15 hours and then
filtered through a silica plug and rinsed with 10%
ammonium hydroxide-acetonitrile. The solvent was
removed and the residue diluted with dichloromethane,
washed with saturated aqueous sodium bicarbonate, and
dried with magnesium sulfate to give 1.1 g (99% yield)
of L/-[(5-bromoimidazo[1 ,2- a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine as an
orange oil. 1H-NMR (CDCI3): d 8.50 (d, 1H), 7.92 (s,
1H), 7.49 (d, 1H), 7.32 (d, 1H), 7.03 (m, 2H), 6.96
(m, 1H), 4.09 (m, 1H), 3.94 (s, 2H), 2.72 (m, 2H),
2.40 (s, 3H), 2.12 (m, 1H), 1.99 (m, 2H), 1.68 (m,
1H); MS m/z 372 (M+1 ) . Example 6:
L/-Methyl-L/-(f5-(4-methyl-1-piperazinyl)imidazo p
.2-alpyridin-2-yllmethyl)-
5,6,7.8-tetrahvdro-8-quinolin amineA solution of
L/-[(5-fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8- tetrahydro-8-quinolinamine (150 mg,
0.48 mmol) in neat 1-methylpiperazine (270 mL, 2.4
mmol) was subjected to microwave irradiation at 20O0C
for 20 minutes. The reaction mixture was concentrated
and purified by preparative chromatography (0- 30%
acetonitrile-water; 0.1% trifluoroacetic acid) and
then diluted with ethyl acetate, washed with saturated
aqueous sodium bicarbonate, and dried with magnesium
sulfate to give 125 mg (67% yield) of a yellow oil.
1H-NMR (CDCI3) : d 8.52 (d, 1H), 7.70 (s, 1H), 7.34
(m, 1H), 7.28 (m, 1H), 7.10 (m, 1H), 7.04 (m, 1H),
6.23 (dd, 1H), 4.13 (m, 1H), 3.96 (m, 2H), 3.13 (s,
4H), 2.82 (m, 2H), 2.65 (s, 4H), 2.40 (s, 6H), 2.01
(m, 3H), 1.70 (m, 1H); MS m/z 391 (M+1).
Alternatively:
L/-Methyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a
]pyridin-2-yl]methyl}-5,6,7,8-
tetrahydro-8-quinolinamine can also be prepared by
reductive amination. A solution of
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine (44 mg,
0.27 mmol) and 5-(4-methyl-
1-piperazinyl)imidazo[1,2-a]pyridine-2-carbaldehyde
(69 mg, 0.30 mmol) in dichloroethane ( 1.4 mL) was
treated with glacial acetic acid (15 mL, 0.27 mmol)
and sodium triacetoxyborohydride (172 mg, 0.81 mmol).
The mixture was stirred at room temperature for 15
hours and then filtered through a silica plug and
rinsed with 10% 2M ammonia in methanol-ethyl acetate.
The reaction mixture was concentrated and purified by
preparative chromatography (0-70% acetonitrile-water;
0.1% trifluoroacetic acid) and then diluted with ethyl
acetate, washed with saturated aqueous sodium
bicarbonate, and dried with magnesium sulfate to give
9 mg (9% yield) of a yellow oil. This racemic compound
can also be separated by SFC to give the R and S
isomers. Racemic L/-methyl-/V-{[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-2-yl]methyl}-
5,6,7,8-tetrahydro-8-quinolinamine was separated into
R and S isomers on a Berger analytical SFC with an HP1
100 diode array detector. The sample was monitored at
230 nm under the following conditions: 15% co-solvent
(50/50 MeOH/CHCI3 with 0.5% diisopropylethylamine v/v)
in CO2 with a total flow rate of 2 mL/minute at 1500
psi, 270C on a Diacel AD-H column (Chiral
Technologies), 4.6x250mm, 5um.Example 7:
L/-(r5-(4-Ethyl-1-piperazinvnimidazo p
.2-alpyridin-2-yllmethyl)- L/-methyl-
5.6.7.8-tetrahvdro-8-quinolinamine
L/-{[5-(4-Ethyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-
yl]methyl}- L/-methyl-5,6,7 l8-
tetrahydro-8-quinolinamine was prepared from
L/-[(5-fluoroimidazo[1,2-a]pyridin-2- yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
L/-ethylpiperazine via microwave irradiation in a
similar manner as described herein to give a yellow
oil (24% yield). 1H-NMR (CDCI3): d 8.49 (d, 1H)1 7.66
(s, 1H), 7.32 (m, 1H), 7.27 (m, 1H), 7.08 (m, 1H),
7.03 (m, 1H), 6.21 (d, 1H), 4.1 1 (m, 1H), 3.94 (s,
2H), 3.12 (s, 4H), 2.79 (m, 2H), 2.67 (s, 4H), 2.51
(q, 2H), 2.33 (s, 3H), 2.01 (m, 3H), 1.66 (m, 1H),
1.12 (t, 3H); MS m/z 405 (M+1). Example 8:
L/-Methyl-L/-((5-r4-(1-methylethyl)-1-piperazinyllimid
azoH .2-alpyridin-2-
yl)methyl)-5.6.7.8-tetrahvdro-8-quinolinamineL/-Methyl
-L/-({5-[4-(1 -methylethyl)-1 -piperazinyl]imidazo[1
,2-a]pyridin-2-yl}methyl)- 5,6,7,8-tetrahydro-
d-quinolinamine was prepared from
L/-[(5-fluoroimidazo[1 ,2- a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
isopropyl piperazine via microwave irradiation in a
similar manner as described herein to give a yellow
solid (12% yield). 1H-NMR (CDCI3): 8.53 (d, 1H), 7.74
(s, 1H), 7.35 (m, 1H), 7.28 (m, 1H), 7.1 1 (m, 1H),
7.05 (m, 1H), 6.23 (d, 1H), 4.16 (m, 1H), 4.00 (m,
2H)1 3.14 (s, 4H), 2.78 (m, 7H), 2.40 (s, 3H), 2.01
(m, 3H), 1.67 (m, 1H), 1.12 (d, 6H); MS m/z 4 19
(M+1). Example 9: 1.1-Dimethylethyl
4-(2-(rmethyl(5.6.7.8-tetrahvdro-8-quinolinyl)aminol
methvDimidazoH .2-alpyridin-5-yl)-1
-piperazinecarboxylate (Interme diate)
1,1-Dimethylethyl
4-(2-{[methyl(5,6,7,8-tetrahydro-8-quinolinyl)amino]me
thyl}imidazo [1
,2-a]pyridin-5-yl)-1-piperazinecarboxylate was
prepared from L/-[(5- fluoroimidazo[1
,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
L/-tert-butoxycarbonyl piperazine via microwave
irradiation in a similar manner as described herein to
give a tan solid (21% yield). 1H-NMR (CDCI3): d 8.51
(d, 1H), 7.75 (s, 1H), 7.35 (m, 1H), 7.30 (m, 1H), 7.1
1 (m, 1H), 7.06 (m, 1H), 6.22 (dd, 1H), 4.17 (m, 1H),
4.02 (m, 2H) 3.66 (s, 4H), 3.04 (s, 4H), 2.81 (m, 2H),
2.39 (s, 3H), 2.03 (m, 3H), 1.69 (m, 1H), 1.49 (s,
9H); MS m/z All (M+1 ). Example 10:
L/-Methyl-L/-(r5-(1-piperazinyl)imidazof1
^-alpyridin^-ylimethvD- .ej. d- tetrahvdro-8-
auinolinamineTo a solution of 1,1-dimethylethyl
4-(2-{[methyl(5,6,7,8-tetrahydro-8-
quinolinyl)amino]methyl}imidazo [ 1
,2-a]pyridin-5-yl)-1-piperazinecarboxylate (20 mg,
0.04 mmol) in dichloromethane (300 ml_) was added
trifluoroacetic acid (300 mL). The mixture was stirred
at room temperature for 2 hours, concentrated, diluted
in 3:1 dichloromethane:isopropyl alcohol, washed with
saturated aqueous sodium bicarbonate, and dried with
magnesium sulfate to give 16 mg (100% yield) of a tan
solid. 1H-NMR (CDCI3): d 8.50 (d, 1H), 7.74 (s, 1H),
7.35 (m, 1H), 7.28 (d, 1H), 7.12 (m, 1H), 7.05 (m,
1H), 6.25 (d, 1H), 4.22 (m, 1H)14.08 (m, 2H), 3.15 (m,
8H), 2.75 (m, 2H), 2.40 (s, 3H), 2.04 (m, 3H), 1.68
(m, 1H); MS m/z 377 (M+1). Example 11:
L/.L/.L/'-Trimethyl-L/'-(2-(rmethyl(5.6.7.8-tetrahvdro
-8-quinolinyl)aminol methvDimidazoH
,2-a1pyridin-5-yl)-1 .2-ethanediamine
L/,L/,L/'-Trimethyl-L/'-(2-{[methyl(5,6,7,8-tetrahydro
-8-quinolinyl)amino]
methyl}imidazo[1,2-a]pyridin-5-yl)-1 ,2-ethanediamine
was prepared from L/-[(5-
fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamineand L/.L/
LMrimethylethylenediamine via microwave irradiation in
a similar manner as described herein to give a yellow
oil (32% yield). 1H-NMR (CDCI3): d 8.48 (d, 1H) 7.72
(s, 1H), 7.33 (d, 1H), 7.24 (d, 1H), 7.08 (dd, 1H),
7.02 (dd, 1H), 6.24 (d, 1H), 4.09 (m, 1H), 3.94 (s,
2H), 3.16 (t, 2H), 2.83 (s, 3H), 2.68 (m, 2H), 2.52
(t, 2H), 2.32 (s, 3H), 2.20 (s, 6H), 2.08 (m, 3H),
1.67 (m, 1H); MS m/z 393 (M+1 ) . Example 12:
L/-(r5-(3.5-Dimethyl-1-piperazinyl)imidazoH
.2-alpyridin-2-v pmethyl)-L/-
rnethyl-5.6.7.8-tetrahvdro-8-quinolina mine
L/-{[5-(3,5-Dimethyl-1 -piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}- L/-methyl-5,6,7,8-
tetrahydro-8-quinolinamine was prepared from
L/-[(5-fluoroimidazo[1 ,2-a]pyridin-2- yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
2,6-dimethylpiperazine via microwave irradiation in a
similar manner as described herein to give a yellow
oil (64% yield). 1H-NMR (CDCI3): d 8.49 (d, 1H), 7.68
(s, 1H), 7.31 (m, 1H), 7.25 (m, 1H), 7.08 (m, 1H),
7.02 (m, 1H), 6.20 (dd, 1H), 4.12 (m, 1H), 3.96 (s,
2H), 3.28 (m, 2H), 3.18 (m, 2H), 2.73 (m, 2H), 2.34
(s, 3H), 2.27 (m, 2H), 2.04 (m, 3H), 1.65 (m, 1H), 1.1
1 (d, 3H), 1.01 (d, 3H); MS m/z 405 (M+1 ). Example
13:
L/-Methyl-A/-(r5-(3.4.5-trimethyl-1-piperazinyl)imidaz
oH .2-aipyridin-2- yllmethyl)-5.6.7.8-tetrahvdro-8-
auinolinamineTo a solution of
L/-{[5-(3,5-dimethyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine (40 mg,
0.10 mmol) in THF ( 1 ml.) at O0C was added sodium
hydride (60% in oil, 10 mg, 0.15 mmol). The reaction
was stirred for 10 minutes, treated with methyl iodide
(5 ml_, 0.50 mmol), and stirred at room temperature 15
hours. The reaction was quenched with saturated
aqueous sodium bicarbonate, extracted into 3:1
dichloromethane:isopropyl alcohol, dried with
magnesium sulfate, filtered, and concentrated. The
residue was purified by preparative chromatography
(0-40% acetonitrile-water; 0.1% trifluoroacetic acid)
and then diluted with 3:1 dichloromethane:isopropyl
alcohol, washed with saturated aqueous sodium
bicarbonate, and dried with magnesium sulfate to give
12 mg (29% yield) of a yellow oil. 1H-NMR (CDCI3): d
8.52 (d, 1H), 7.71 (s, 1H), 7.34 (m, 1H), 7.27 (m,
1H), 7.10 (m, 1H), 7.05 (m, 1H), 6.21 (dd, 1H), 4.15
(m, 1H), 3.99 (s, 2H), 3.28 (m, 2H), 2.62 (m, 6H),
2.38 (s, 3H), 2.36 (s, 3H), 2.07 (m, 3H), 1.66 (m,
1H), 1.15 (d, 3H), 1.06 (d, 3H); MS m/z 4 19 (M+1).
Example 14: L/-(1-Methylethyl)-
L/-(r5-(4-methyl-1-piperazinyl)imidazo p
,2-a1pyridin-2- yllmethyl)-5.6.7.8-tetrahvdro-8-
auinolinamineL/-(1 -Methylethyl)- L/-{[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-2-yl]methyl}-
5,6,7,8-tetrahydro-8-quinolinamine was prepared from
L/-[(5-fluoroimidazo[1 ,2- a]pyridin-2-yl)methyl]-
L/-(1 -methylethyl)-5,6,7,8-tetrahydro-8-quinolinamine
and 1- methylpiperazine via microwave irradiation in a
similar manner as described herein to give a yellow
oil (39% yield). 1H-NMR (CDCI3) : d 8.44 (d, 1H), 7.64
(s, 1H), 7.22 (m, 1H), 7.19 (m, 1H), 7.05 (m, 1H),
6.95 (dd, 1H), 6.18 (d, 1H), 4.21 (m, 1H), 3.93 (dd,
2H), 3.16 (m, 1H), 3.10 (s, 4H), 2.75 (m, 2H), 2.67
(s, 4H), 2.41 (s, 3H), 1.98 (m, 3H), 1.62 (m, 1H),
1.12 (m, 6H); MS m/z 4 19 (M+1). Example 15:
/V-(1-Methylethyl)-L/-((5-r4-(1-methylethyl)-1-piperaz
inyllimidazo p .2-
a1pyridin-2-yl)methyl)-5.6.7.8-tetrahvdro-8-
auinolinamine L/-(1 -Methylethyl)- L/-({5-[4-(1
-methylethyl)-1 -piperazinyl]imidazo[1 ,2-a]pyridin-2-
yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from L/-[(5-fluoroimidazo[1
2-a]pyridin-2-yl)methyl]-
L/-(1-methylethyl)-5,6,7,8-tetrahydro-8- quinolinamine
and isopropyl piperazine via microwave irradiation in
a similar manner as described herein to give a yellow
oil (43% yield). 1H-NMR (CDCI3): d 8.44 (d, 1H), 7.65
(s, 1H), 7.22 (m, 1H), 7.19 (m, 1H), 7.05 (m, 1H),
6.96 (m, 1H), 6.17 (dd, 1H), 4.22 (m, 1H), 3.94 (m,
2H) 13.16 (m, 1H), 3.10 (s, 4H), 2.77 (m, 5H), 2.62
(m, 2H), 2.01 (m, 3H)1 1.63 (m, 1H)1 1.12 (m, 12H); MS
m/z447 (M+1). Example 16:
L/-(r5-(4-Methyl-1-piperazinyl)imidazori
.2-alpyridin-2-v pmethyl)-L/-
(2,2.2-trifluoroethyl)-5.6.7.8-tetrahvdro-8-quinolinam
ine L/-{[5-(4-Methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}- L/-(2,2,2-
trifluoroethyl)-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from L/-[(5- fluoroimidazo[1
,2-a]pyridin-2-yl)methyl]-
L/-(2,2,2-trifluoroethyl)-5,6,7,8-tetrahydro-8-
quinolinamine and 1-methylpiperazine via microwave
irradiation in a similar manner as described herein to
give a yellow oil (48% yield). 1H-NMR (CDCI3) : d 8.41
(d, 1H), 7.61 (S, 1H), 7.32 (m, 1H), 7.23 (m, 1H),
7.10 (m, 1H)1 7.04 (m, 1H), 6.23 (dd, 1H), 4.27 (m,
1H), 4.21 (m, 1H), 3.99 (m, 2H), 3.94 (m, 1H), 3.31
(m, 1H), 3.15 (m, 4H), 2.70 (m, 5H), 2.41 (s, 3H),
2.20 (m, 1H), 1.94 (m, 1H), 1.78 (m, 2H); MS m/z 459
(M+1). Example 17:
L/-({5-r4-(1-Methylethyl)-1-piperazinyllimidazori.2-al
pyridin-2-yl}methvh-
L/-(2.2.2-trifluoroethyl)-5.6.7.8-tetrahydro-8-quinoli
namineL/-({5-[4-(1 -Methylethyl)-1
-piperazinyl]imidazo[1 ,2-a]pyridin-2-yl}methyl)-
L/-(2,2,2-
trifluoroethyl)-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from L/-[(5-
fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-
L/-(2,2,2-trifluoroethyl)-5,6,7,8-tetrahydro-8-
quinolinamine and isopropyl piperazine via microwave
irradiation in a similar manner as described herein to
give a yellow oil (43% yield). 1H-NMR (CDCI3): d 8.41
(d, 1H), 7.61 (s, 1H), 7.32 (m, 1H), 7.22 (m, 1H),
7.10 (m, 1H), 7.04 (m, 1H), 6.22 (dd, 1H), 4.26 (m,
1H), 4.22 (m, 1H), 3.96 (m, 2H), 3.31 (m, 1H), 3.14
(m, 4H), 2.78 (m, 7H), 2.20 (m, 1H), 1.95 (m, 1H),
1.78 (m, 2H), 1.13 (d, 6H); MS m/z 487 (M+1). Example
18: L/-r(5-(4-r(Dimethylamino)methyl1phenyl}imidazori
.2-alpyridin-2- yl)methyll-
L/-methyl-5.6.7,8-tetrahvdro-8- auinolinamine To a
suspension of L/-[(5-bromoimidazo[1
,2-a]pyridin-2-yl)methyl]- L/-methyl-5,6,7,8-
tetrahydro-8-quinolinamine (75 mg, 0.20 mmol),
potassium carbonate (140 mg, 1.02 mmol), and
4-(L/,L/-dimethylaminomethyl)phenyl boronic acid
pinacol ester (120 mg,0.46 mmol) in ethylene glycol
dimethyl ether (2.9 mL) was added
tetrakis(triphenylphosphine) palladium(O) (86 mg,
0.074 mmol) and water (0.1 1 mL). The reaction was
heated at 8O0C for 15 hours, diluted with water,
extracted into ethyl acetate, concentrated, and
purified by preparative chromatography (0-50%
acetonitrile-water; 0.1% trifluoroacetic acid). The
purified product was then diluted with ethyl acetate,
washed with saturated aqueous sodium bicarbonate, and
dried with magnesium sulfate to give 30 mg (35% yield)
of a yellow oil. 1H-NMR (CDCI3) : d 8.40 (d, 1H), 7.79
(s, 1H), 7.57 (m, 1H), 7.55 (m, 1H), 7.50 (m, 1H),
7.45 (m, 1H), 7.43 (m, 1H), 7.31 (m, 1H), 7.17 (m,
1H), 7.00 (m 1H), 6.67 (dd, 1H), 4.07 (m, 1H), 3.90
(s, 2H), 3.50 (s, 2H), 2.72 (m, 2H), 2.31 (s, 3H) 2.29
(s, 6H), 2.10 (m, 1H), 1.99 (m, 2H), 1.64 (m, 1H); MS
m/z 426 (M+1). Example 19:
L/-Methyl-L/-(f5-(4-pyridinvnimidazof1
.2-a1pyridin-2-yllmethyl)-5.6.7.8-
tetrahvdro-8-quinolinamine
L/-Methyl-L/-{[5-(4-pyridinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-
quinolinamine was prepared from
L/-[(5-bromoimidazo[1,2-a]pyridin-2-yl)methyl]- L/-
methyl-5,6,7,8-tetrahydro-8-quinolinamine and
pyridine-4-boronic acid via Suzuki coupling in a
similar manner as described herein to give a yellow
oil (8% yield). 1HNMR (CDCI3): d 8.80 (m, 2H), 8.44
(m, 1H), 7.96 (s, 1H), 7.59 (m, 3H), 7.35 (d, 1H), 



7.22 (m, 1H), 7.05 (m, 1H), 6.77 (m, 1H), 4.1 1 (m,
1H), 3.96 (s, 2H), 2.75 (m, 2H), 2.39 (s, 3H), 2.15
(m, 1H), 1.99 (m, 2H), 1.68 (m, 1H); MS m/z 370
(M+1).Example 20:
L/-Methyl-L/-(r5-(4-morpholinyl)imidazoM
.2-alPyridin-2-yl1methyl}- 5.6.7.8-tetrahvdro-8-
auinolinannine
L/-Methyl-L/-{[5-(4-morpholinyl)imidazo[1,2-a]pyridin-
2-yl]methyl}-5,6,7,8-tetrahydro-8- quinolinamine was
prepared from
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
5-(4-morpholinyl)imidazo[1
,2-a]pyridine-2-carbaldehyde via reductive amination
in a similar manner as described herein to give a
yellow oil (7% yield) isolated as the trifluoroacetic
acid salt. 1H NMR (400 MHz, CDCI3) d 8.81 (d, J = 5.3
Hz, 1 H), 8.18 (s, 1 H), 8.00 (d, J = 8.2 Hz, 1 H),
7.75-7.71 (m, 1 H), 7.67-7.60 (m, 2 H), 6.73 (d, J =
7.4 Hz, 1 H), 4.41-4.36 (m, 2 H), 4.20 (d, J = 14.8
Hz, 1 H), 3.95 (m, 4 H), 3.20 (m, 4 H), 2.94 (m, 2 H),
2.41 (m, 1 H), 2.35 (s, 3 H), 2.20 (m, 1 H) 2.00-1.84
(m, 2 H); MS m/z 378 (M+1). Example 2 1:
L/-(1-Methylethyl)- L/-(r5-(1-piperazinyl)imidazori
.2-a]pyridin-2-
yllmethyl)-5.6.7.8-tetrahvdro-8-Quinolin amineL/-(1
-Methylethyl)- L/-{[5-(1 -piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-5,6,7,8-
tetrahydro-8-quinolinamine was prepared from
L/-[(5-fluoroimidazo[1,2-a]pyridin-2- yl)methyl]-
L/-(1-methylethyl)-5,6,7,8-tetrahydro-8-quinolinamine
and piperazine via microwave irradiation in a similar
manner as described herein to give a yellow oil (85%
yield). 1H NMR (300 MHz, CDCI3) d 8.49 (m, 1 H), 7.71
(s, 1 H), 7.31-7.28 (m, 2 H), 7.15-7.09 (m, 1 H), 7.02
(dd, J = 7.6, 4.6 Hz, 1 H), 6.23 (d, J = 7.2 Hz, 1 H),
4.26 (m, 1 H), 4.00 (d, J = 7.1 Hz, 2 H), 3.19 (m, 4
H), 3.1 1 (m, 4 H), 2.88-2.78 (m, 1 H), 2.73 (m, 2 H),
2.12-1.99 (m, 3 H), 1.68 (m, 1 H), 1.23 (d, J = 5.9
Hz, 3 H), 1.17 (m, 3 H); MS /77/z405 (M+1). Example
22: L/-(r5-(1-Piperazinvnimidazo p
.2-alpyridin-2-yllmethyl)- L/-(2.2.2-
trifluoroethyl)-5.6.7.8-tetrahvdro-8- auinolinamine
A/-{[5-(1-Piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-/\/-(2,2,2-trifluoroethyl)-5
,6,7,8- tetrahydro-8-quinolinamine was prepared from
L/-[(5-fluoroimidazo[1 ,2-a]pyridin-2- yl)methyl]-
L/-(2,2,2-trifluoroethyl)-5,6,7,8-tetrahydro-8-quinoli
namine and piperazine via microwave irradiation in a
similar manner as described herein to give a white
solid (67% yield). 1H NMR (400 MHz, CDCI3) d 8.41 (d,
J = 4.7 Hz, 1 H), 7.62 (s, 1 H), 7.32 (d, J = 7.7 Hz1
1 H), 7.24-7.23 (m, 1 H), 7.13-7.09 (m, 1 H), 7.03
(dd, J = 7.6, 4.7 Hz, 1 H), 6.23 (d, J = 7.2 Hz, 1 H),
4.28 (d, J = 16.3 Hz, 1 H), 4.21 (dd, J = 10.2, 5.8
Hz, 1 H), 4.00-3.89 (m, 2 H), 3.34-3.25 (m, 1 H), 3.16
(s, 6 H), 3.08 (m, 2 H), 2.78-2.66 (m, 2 H), 2.19 (m,
1 H), 1.94 (m, 1 H) 1.83-1.74 (m, 1 H), 1.71-1.65 (m,
1 H); MS m/z 445 (M+1). Example 23:
L/-((5-f(3R)-3-(Dimethylamino)-1-Pyrrolidinvnimidazori
.2-alPyridin-2- vl}methvl)-
L/-methvl-5.6.7.8-tetrahvdro-8-
auinolinamineL/-({5-[(3/?)-3-(Dimethylamino)-1-pyrroli
dinyl]imidazo[1,2-a]pyridin-2-yl}methyl)- L/-
methyl-5,6,7,8-tetrahydro-8-quinolinamine was prepared
from L/-[(5- fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
(3R)-(+)-3-(dimethylamino)pyrrolidine via microwave
irradiation in a similar manner as described herein to
give an orange oil (53% yield). 1H NMR (300 MHz,
CDCI3) d 8.53 (d, J = 4.4 Hz, 1 H), 7.79 (m, 1 H),
7.36 (d, J = 7.6 Hz, 1 H), 7.21 (d, J = 8.8 Hz, 1 H),
7.10-7.04 (m, 2 H), 6.14 (d, J = 7.2 Hz, 1 H), 4.16
(m, 1 H), 4.01 (m, 2 H), 3.60 (m, 1 H), 3.49 (m, 1 H),
3.38-3.27 (m, 2 H), 2.94-2.79 (m, 2 H), 2.73-2.65 (m,
1 H), 2.41 (s, 3 H), 2.32 (d, J = 3.1 Hz, 6 H),
2.26-2.14 (m, 2 H), 2.07-1.92 (m, 3 H), 1.69 (m, 1 H);
MS m/z405 (M+1). Example 24:
L/-((5-r(3S)-3-(Dimethylamino)-1-pyrrolidinvnimidazo p
,2-alpyridin-2- yl)methyl)-
L/-methyl-5.6.7.8-tetrahvdro-8-
auinolinamineL/-({5-[(3S)-3-(Dimethylamino)-1-pyrrolid
inyl]imidazo[1 ,2-a]pyridin-2-yl}methyl)- L/-
methyl-5,6,7,8-tetrahydro-8-quinolinamine was prepared
from L/-[(5- fluoroimidazo[1
,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
(3S)-(-)-3-(dimethylamino)pyrrolidine via microwave
irradiation in a similar manner as described herein to
give an orange oil (84% yield). 1H NMR (300 MHz,
CDCI3) d 8.54 (d, J = 4.5 Hz, 1 H), 7.78 (m, 1 H),
7.36 (d, J = 7.7 Hz, 1 H), 7.21 (d, J = 8.8 Hz, 1 H),
7.13-7.04 (m, 2 H), 6.15 (d, J = 7.2 Hz, 1 H), 4.15
(m, 1 H), 4.00 (s, 2 H), 3.61 (m, 1 H), 3.49 (m, 1 H),
3.38-3.28 (m, 2 H), 2.97-2.79 (m, 2 H), 2.74-2.65 (m,
1 H), 2.41 (s, 3 H), 2.32 (m, 6 H), 2.27-2.13 (m, 2
H), 2.08-1.91 (m, 3 H), 1.70 (m, 1 H); MS m/z405
(M+1). Example 25:
L/-fr5-(3-Amino-1-azetidinyl)imidazoH
.2-aipyridin-2-yllmethyl)- L/-methyl-
5.6.7.8-tetrahydro-8-quinolinamineA solution of
L/-[(5-fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8- tetrahydro-8-quinolinamine (70 mg,
0.23 mmol) in acetonitrile (0.5 ml_) was treated with
3-N-BOC-aminoazetidine (214 mg, 1.15 mmol) and heated
at 7O0C for 15 hours. The reaction was diluted with
3:1 dichloromethane:isopropyl alcohol and washed with
saturated aqueous sodium bicarbonate. The organic
layer was isolated, dried over magnesium sulfate,
filtered, concentrated, purified by preparative
chromatography (0- 70% acetonitrile-water; 0.1%
trifluoroacetic acid), and then diluted with 3:1
dichloromethane:isopropyl alcohol, washed with
saturated aqueous sodium bicarbonate, and dried with
magnesium sulfate to give 5 1 mg (49% yield) of 1,1-
dimethylethyl
[1-(2-{[methyl(5,6,7,8-tetrahydro-8-quinolinyl)amino]m
ethyl}imidazo[1 ,2-
a]pyridin-5-yl)-3-azetidinyl]carbamate. This protected
intermediate (50 mg, 0.1 1 mmol) was dissolved in
dichloromethane (0.50 ml_), treated with
trifluoroacetic acid (0.50 ml_), and stirred at room
temperature for 3 hours. The reaction mixture was
concentrated, diluted with 3:1
dichloromethane:isopropyl alcohol, and washed with
saturated aqueous sodium bicarbonate. The organic
layer was isolated, dried over magnesium sulfate,
filtered, and concentrated to yield L/-{[5-(3-amino-1-
azetidinyl)imidazo[1,2-a]pyridin-2-yl]methyl}-
L/-methyl-5,6,7,8-tetrahydro-8- quinolinamine (35 mg,
88% yield) as a yellow oil. 1H NMR (300 MHz, CDCI3) d
8.54 (d, J = 4.5 Hz, 1 H), 7.64 (s, 1 H), 7.38 (d, J =
7.6 Hz, 1 H), 7.14-7.06 (m, 3 H), 5.84 (dd, J = 6.4,
1.9 Hz, 1 H), 4.43 (m, 2 H), 4.15 (m, 1 H), 4.05 (m, 1
H), 3.97 (s, 2 H), 3.71 (t, J = 6.9 Hz, 2 H), 2.85 (m,
1 H), 2.71 (m, 1 H), 2.38 (s, 3 H), 2.15-1.98 (m, 3
H), 1.71 (m, 1 H); MS m/z 363 (M+1). Example 26:
L/-({5-r3-(Dimethylamino)-1-azetidinyllimidazo p
.2-alpyridin-2-yl)methyl)-
A/-methyl-5.6.7.8-tetrahydro-8- auinolinamineTo a
solution of L/-{[5-(3-amino-1-azetidinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}- L/-
methyl-5,6,7,8-tetrahydro-8-quinolinamine (31 mg,
0.086 mmol) in dichloroethane (0.50 mL) was added
formaldehyde (21 ml_, 0.26 mmol, 37% in water),
glacial acetic acid (15 mL, 0.26 mmol) and sodium
triacetoxyborohydride (55 mg, 0.26 mmol). The mixture
was stirred at room temperature for 15 hours and then
filtered through a silica plug and rinsed with 10%
ammonium hydroxide in acetonitrile. The reaction
mixture was concentrated, diluted with ethyl acetate,
washed with saturated aqueous sodium bicarbonate, and
purified by preparative chromatography (0-60%
acetonitrilewater; 0.1% trifluoroacetic acid). The
desired product was isolated, diluted with ethyl
acetate, washed with saturated aqueous sodium
bicarbonate, and dried with magnesium sulfate to give
L/-({5-[3-(dimethylamino)-1-azetidinyl]imidazo[1 ,2-
a]pyridin-2-yl}methyl)-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine (5 mg,
15% yield) as a yellow oil. 1H NMR (400 MHz, CDCI3) d
8.51 (d, J = 4.4 Hz, 1 H), 7.74 (br, 1 H), 7.35 (d, J
= 7.6 Hz, 1 H), 7.09-7.03 (m, 3 H), 5.81 (m, 1 H),
4.23 (m, 3 H), 4.05 (br, 2 H), 3.84 (dd, J = 12.7, 6.0
Hz, 2 H), 3.24 (m, 1 H), 2.80 (m, 1 H), 2.67 (m, 1 H),
2.43 (S13 H), 2.20 (s, 6 H), 2.03-1.97 (m, 3 H), 1.67
(m, 1 H); MS m/z 391 (M+1). Example 27:
L/-((5-f(3ffl-3-Amino-1-pyrrolidinyl1imidazo p
.2-alPyridin-2-yl>methyl)-L/-
methyl-5.6.7.8-tetrahydro-8-quinolinamineL/-({5-[(3f?)
-3-Amino-1-pyrrolidinyl]imidazo[1
,2-a]pyridin-2-yl}methyl)- L/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine was prepared from
L/-[(5-fluoroimidazo[1 ,2- a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
(3R)-(+)-3- (tert-butoxycarbonylamino)pyrrolidine via
thermal displacement and deprotection in a similar
manner as described herein to give a yellow oil (53%
yield; 2 steps). 1H NMR (400 MHz, CDCI3) d 8.48 (m, 1
H), 7.72 (s, 1 H), 7.31 (d, J = 7.7 Hz, 1 H), 7.14 (d,
J = 8.8 Hz, 1 H), 7.06-6.99 (m, 2 H), 6.07 (d, J = 7.2
Hz, 1 H), 4.08 (m, 1 H), 3.89 (s, 2 H), 3.74 (m, 1 H),
3.53 (m, 2 H), 3.32 (m, 1 H), 3.15 (m, 1 H), 2.78 (m,
1 H), 2.64 (m, 1 H), 2.30 (m, 3 H), 2.25 (m, 1 H),
2.07 (m, 1 H), 2.00-1.90 (m, 2 H), 1.82 (m, 1 H), 1.63
(m, 1 H); MS m/z 377 (M+1 ) . Example 28:
L/-Methyl-L/-({5-rmethyl(1-methyl-4-piperidinyl)aminol
imidazof1 .2-
alpyridin-2-yl>methyl)-5,6.7.8-tetrahvdro-8-
auinolinamineL/-Methyl-L/-({5-[methyl(1-methyl-4-piper
idinyl)amino]imidazo[1,2-a]pyridin-2-
yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from L/-[(5- fluoroimidazo[1
,2-a]pyridin-2-yl)methyl]-
L/-rriethyl-5,6,7,8-tetrahydro-8-quinolinamine and
1-methyl-4-(methylamino)piperidine via microwave
irradiation in a similar manner as described herein to
give an orange oil (18% yield). 1H NMR (400 MHz,
CDCI3) d 8.49 (m, 1 H), 7.61 (s, 1 H), 7.34 (d, J =
7.6 Hz, 1 H), 7.28-7.25 (m, 1 H), 7.1 1-7.02 (m, 2 H),
6.27 (d, J = 7.1 Hz, 1 H), 4.13 (m, 1 H), 3.98 (m, 2
H), 3.12 (m, 1 H), 2.89- 2.66 (m, 7 H), 2.37 (s, 3 H),
2.21 (s, 3 H), 2.13-1.97 (m, 4 H), 1.91-1.65 (m, 6 H);
MS m/z 419 (M+1). Example 29:
L/-Methyl-L/-({5-rmethyl(1-methyl-3-pyrrolidinyl)amino
limidazo p .2-
alpyridin-2-yl)methyl)-5.6.7.8-tetrahvdro-8-
auinolinamineL/-Methyl-L/-({5-[methyl(1-methyl-3-pyrro
lidinyl)amino]imidazo[1,2-a]pyridin-2-
yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from L/-[(5-
fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
N,N'-dimethyl-3-aminopyrrolidine via microwave
irradiation in a similar manner as described herein to
give an orange oil (29% yield). 1H NMR (400 MHz,
CDCI3) d 8.51 (d, J = 4.6 Hz, 1 H), 7.71 (d, J = 5.7
Hz, 1 H) 7.35 (d, J = 7.7 Hz, 1 H), 7.29- 7.26 (m, 1
H), 7.1 1-7.03 (m, 2 H), 6.25 (d, J = 7.0 Hz, 1 H),
4.12 (m, 1 H), 4.01 (m, 1 H), 3.93 (m, 2 H), 2.87-2.77
(m, 2 H)12.74 (s, 3 H), 2.64-2.51 (m, 4 H), 2.40 (s, 3
H), 2.34 (d, J = 3.1 Hz, 3 H), 2.17-2.09 (m, 2 H),
2.05-1.99 (m, 2 H), 1.87 (m, 1 H), 1.69 (m, 1 H); MS
m/z405 (M+1). Example 30: L/-(r5-(Hexahvdro-1
H-1,4-diazepin-1 -vDimidazoH .2-alpyridin-2-
yllmethyl)-
L/-methyl-5.6.7.8-tetrahvdro-8-quinolinamine/V-{[5-(He
xahydro-1H-1,4-diazepin-1-yl)imidazo[1,2-a]pyridin-2-y
l]methyl}- L/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine was prepared from
L/-[(5-fluoroimidazo[1 ,2- a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
homopiperazine via microwave irradiation in a similar
manner as described herein to give a yellow oil (59%
yield). 1H NMR (400 MHz, CDCI3) d 8.48 (d, J = 4.5 Hz,
1 H), 7.66 (s, 1 H), 7.32 (d, J = 7.6 Hz, 1 H), 7.22
(d, J = 8.7 Hz, 1 H), 7.09-7.05 (m, 1 H), 7.02 (dd,
1H), 6.27 (d, J = 7.3 Hz, 1 H), 4.09 (m, 1 H), 3.92
(s, 2 H), 3.36-3.27 (m, 4 H), 3.10-3.06 (m, 4 H), 2.78
(m, 1 H), 2.66 (m, 1 H), 2.36 (s, 3 H), 2.10 (m, 1 H),
2.02-1.93 (m, 4 H), 1.66 (m, 1 H); MS m/z 391 (M+1).
Example 3 1: L/-Methyl-L/-{r5-(4-methylhexahvdro-1H-1
.4-diazepin-1-yl)imidazo p .2-
alpyridin-2-yllmethyl)-5.6.7.8-tetrahvdro-8-quinolinam
ine L/-Methyl-L/-{[5-(4-methylhexahydro-1 H-1
,4-diazepin-1 -yl)imidazo[1 ,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from L/-{[5-(hexahydro- 1H-1 ,4-diazepin-1
-yl)imidazo[1 ,2-a]pyridin-2-yl]methyl}-
L/-methyl-5,6,7,8-tetrahydro- 8-quinolinamine and
formaldehyde (37% in water) via reductive amination in
a similar manner as described herein to give a light
yellow oil (49% yield). 1H NMR (400 MHz, CDCI3) d 8.50
(d, J = 4.4 Hz, 1 H), 7.65 (s, 1 H), 7.32 (d, J = 7.7
Hz, 1 H), 7.21 (d, J = 8.9 Hz, 1 H), 7.09-7.01 (m, 2
H), 6.24 (d, J = 7.2 Hz, 1 H), 4.10 (m, 1 H), 3.92 (s,
2 H), 3.39-3.34 (m, 4 H), 2.82 (m, 1 H), 2.77-2.75 (m,
4 H), 2.66 (m, 1 H), 2.42 (s, 3 H), 2.36 (s, 3 H), 2.1
1 (m, 1 H), 2.03-1.96 (m, 4 H), 1.67 (m, 1 H); MS m/z
405 (M+1). Example 32:
L/-r(5-f4-r2-(Dimethylamino)ethyl1-1-piperazinyl)imida
zof1 .2-a1pyridin-2- yl)methyll-
L/-methyl-5.6.7.8-tetrahvdro-8-quinolinamineL/-[(5-{4-
[2-(Dimethylamino)ethyl]-1-piperazinyl}imidazo[1,2-a]p
yridin-2-yl)methyl]- L/-
methyl-5,6,7,8-tetrahydro-8-quinolinamine was prepared
from L/-[(5- fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
1-(2-dimethylaminoethyl)piperazine via microwave
irradiation in a similar manner as described herein to
give an orange oil (36% yield). 1H NMR (400 MHz,
CDCI3) d 8.49 (d, J = 4.5 Hz, 1 H), 7.73 (s, 1 H),
7.33 (d, J = 7.6 Hz, 1 H), 7.26 (d, J = 8.6 Hz, 1 H),
7.1 1-7.02 (m, 2 H), 6.21 (d, J = 7.1 Hz, 1 H), 4.16
(m, 1 H), 4.03-4.01 (m, 2 H), 3.13 (s, 4 H), 2.80 (m,
2 H), 2.72 (s, 4 H), 2.63 (m, 2 H), 2.55 (m, 2 H),
2.38 (s, 3 H), 2.33 (s, 6 H), 2.17 (m, 1 H), 2.02-1.96
(m, 2 H), 1.66 (m, 1 H); MS m/z 448 (M+1). Example 33:
L/-Methyl-L/-r(5-{4-f2-(methyloxy)ethvn-1-piperazinyl|
imidazof1 .2-
a1pyridin-2-yl)methvp-5.6.7.8-tetrahvdro-8-quinolinami
ne L/-Methyl-L/-[(5-{4-[2-(methyloxy)ethyl]-1
-piperazinyl}imidazo[1 ,2-a]pyridin-2-
yl)methyl]-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from L/-[(5-
fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamineand
1-(2-methoxyethyl)piperizine via themal displacement
in a similar manner as described herein to give an
orange oil (50% yield). 1H NMR (400 MHz, CDCI3) d 8.48
(d, J = 4.4 Hz, 1 H), 7.66 (s, 1 H), 7.30 (d, J = 7.6
Hz, 1 H)17.24 (d, J = 8.6 Hz, 1 H), 7.09-7.05 (m, 1
H), 7.01 (dd, J = 7.5, 4.7 Hz, 1 H), 6.19 (d, J = 7.1
Hz, 1 H), 4.09 (m, 1 H), 3.93 (s, 2 H), 3.53 (m, 2 H),
3.35 (s, 3 H), 3.12 (s, 4 H), 2.82-2.62 (m, 8 H), 2.35
(s, 3 H), 2.10 (m, 1 H), 2.02-1.92 (m, 2 H), 1.64 (m,
1 H); MS m/z435 (M+1). Example 34: L/-Cvclopropyl-
L/-([5-(4-methyl-1-piperazinyl)imidazo[1
,2-alpyridin-2-
yllmethyl)-5.6.7.8-tetrahvdro-8-quinolinamine
L/-Cyclopropyl-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2
-yl]methyl}- 5,6,7,8-tetrahydro-8-quinolinamine was
prepared from L/-cyclopropyl-5,6,7,8-
tetrahydro-8-quinolinamine and
5-(4-methyl-1-piperazinyl)imidazo[1 ,2-a]pyridine-2-
carbaldehyde via reductive amination in a similar
manner as described herein to give a yellow oil (28%
yield). 1H NMR (400 MHz, CDCI3) d 8.45 (d, J = 4.6 Hz,
1 H), 7.60 (s, 1 H)17.31-7.24 (m, 2 H), 7.1 1-7.07 (m,
1 H), 7.01 (dd, J = 7.6, 4.6 Hz, 1 H), 6.22 (d, J =
7.1 Hz, 1 H), 4.23 (m, 1 H)14.06 (d, J = 4.7 Hz 2 H),
3.13 (s, 4 H), 2.77 (m, 2 H), 2.66 (s, 4 H), 2.51 (m,
1 H), 2.40 (s, 3 H), 2.1 1 (m, 1 H) 2.03-1.98 (m, 2
H), 1.66 (m, 1 H), 0.31-0.21 (m, 4 H); MS m/z417
(M+1). Example 35: 1.1-Dimethylethyl
ri-(2-(rmethyl(5.6.7.8-tetrahvdro-8-
auinolinyl)aminolmethyl|imidazori
.2-alpyridin-5-yl)-4-piperidinyllcarbamate
(Intermediate )1,1-Dimethylethyl
[1-(2-{[methyl(5,6,7,8-tetrahydro-8-
quinolinyl)amino]methyl}imidazo[1,2-a]pyridin-5-yl)-4-
piperidinyl]carbamate was prepared from
L/-[(5-fluoroimidazo[1 ,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8- tetrahydro-8-quinolinamine and
4-(N-BOC-amino)piperidine via thermal displacement in
a similar manner as described herein to give a tan
solid (49% yield). 1H NMR (400 MHz, CDCI3) d 8.48 (d,
J = 4.4 Hz, 1 H), 7.61 (s, 1 H), 7.31 (d, J = 7.4 Hz,
1 H), 7.26- 7.24 (m, 1 H), 7.09-7.05 (m, 1 H), 7.01
(dd, J = 7.6, 4.6 Hz, 1 H), 6.19 (d, J = 7.2 Hz, 1 H),
4.57 (s, 1 H), 4.09 (m, 1 H), 3.93 (m, 2 H), 3.66 (m,
1 H), 3.37 (m, 2 H), 2.81- 2.73 (m, 3 H), 2.65 (m, 1
H), 2.36 (s, 3 H), 2.12-1 .94 (m, 5 H), 1.69-1 .61 (m,
3 H), 1.44 (s, 9 H); MS m/z491 (M+1). Example 36:
L/-Methyl-L/-((5-r4-(methylamino)-1-piperidinyllimidaz
o p .2-alpyridin-2-
yl)methyl)-5.6.7.8-tetrahvdro-8-quinolinamineL/-Methyl
-L/-({5-[4-(methylamino)-1-piperidinyl]imidazo[1
,2-a]pyridin-2-yl}methyl)-
5,6,7,8-tetrahydro-8-quinolinamine was prepared from
L/-[(5-fluoroimidazo[1 ,2- a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
4-(N-BOC-4- N-methylamino)piperidine via thermal
displacement (48% yield) and subsequent
trifluoroacetic acid deprotection (51% yield) in a
similar manner as described herein to give a pale
yellow oil. 1H NMR (400 MHz, CDCI3) d 8.48 (d, J = 3.4
Hz, 1 H), 7.58 (s, 1 H), 7.31 (d, J = 7.4 Hz, 1 H),
7.25-7.23 (m, 1 H)1 7.08-6.99 (m, 2 H), 6.19-6.17 (m,
1 H), 4.09 (m, 1 H), 3.92 (s, 2 H), 3.42 (d, J = 10.4
Hz, 2 H), 2.83-2.66 (m, 4 H), 2.58 (m, 1 H), 2.47 (s,
3 H), 2.34 (s, 3 H), 2.10-1.95 (m, 5 H), 1.67-1 .54
(m, 3 H); MS m/z 405 (M+1). Example 37:
L/-(r5-(4-Amino-1-piperidinyl)imidazof1
.2-alpyridin-2-yllmethyl)- L/-
methyl-5.6.7.8-tetrahvdro-8-
auinolinamineL/-{[5-(4-Amino-1-piperidinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}- L/-methyl-5,6,7,8-
tetrahydro-8-quinolinamine was prepared from
1,1-dimethylethyl [1-(2-
{[methyl(5,6,7,8-tetrahydro-8-quinolinyl)amino]methyl}
imidazo[1,2-a]pyridin-5-yl)-4- piperidinyljcarbamate
via trifluoroacetic acid deprotection in a similar
manner as described herein to give a pale yellow oil
(29% yield). 1H NMR (400 MHz, CDCI3) d 8.51 (d, J =
4.2 Hz, 1 H), 7.61 (s, 1 H), 7.34 (d, J = 7.6 Hz, 1
H), 7.28-7.26 (m, 1 H), 7.1 1-7.07 (m, 1 H), 7.04 (dd,
J = 7.5, 4.7 Hz, 1 H), 6.20 (d, J = 7.2 Hz, 1 H), 4.1
1 (m, 1 H), 3.94 (s, 2 H), 3.43 (d, J = 11.7 Hz, 2 H),
2.92 (m, 1 H), 2.85-2.65 (m, 4 H), 2.36 (s, 3 H), 2.13
(m, 1 H), 2.04-1 .95 (m, 4 H), 1.71 - 1.60 (m, 3 H);
MS m/z 391 (M+1 ) . Example 38:
L/-({5-r4-(Dimethylamino)-1-piperidinyl1imidazori
,2-aipyridin-2- yl)methyl)-
L/-methyl-5.6.7.8-tetrahydro-8-quinolin amine
L/-({5-[4-(Dimethylamino)-1-piperidinyl]imidazo[1,2-a]
pyridin-2-yl}methyl)- L/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine was prepared from
L/-{[5-(4-amino-1- piperidinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-
L/-methyl-5,6,7,8-tetrahydro-8- quinolinamine and
formaldehyde (37% in water) via reductive amination in
a similar manner as described herein to give a clear
oil (73% yield). 1H NMR (400 MHz, CDCI3) d 8.51 (d, J
= 3.3 Hz, 1 H), 7.63 (s, 1 H), 7.33 (d, J = 7.7 Hz, 1
H), 7.27-7.25 (m, 1 H), 7.10-7.01 (m, 2 H), 6.19 (d, J
= 7.1 Hz, 1 H), 4.12 (m, 1 H), 3.95 (s, 2 H), 3.51 (d,
J = 11.3 Hz, 2 H), 2.80 (m, 1 H), 2.72-2.63 (m, 3 H),
2.37-2.35 (m, 9 H), 2.18- 2.10 (m, 2 H), 2.03-1.91 (m,
4 H), 1.82-1 .64 (m, 3 H); MS m/z 4 19 (M+1). Example
39: L/-(f5-(4-Methyl-1-piperazinv imidazoH
.2-a1pyridin-2-yllmethyl)-5.6.7.8- tetrahvdro-8-
auinolinamineA) 5.6.7.8-Tetrahvdro-8- auinolinamine :A
solution of 6,7-dihydro-8(5H)-quinolinone oxime (0.50
g, 3.1 mmol, Synthetic Communications, 2003, 33,
3497-3502) in 35 ml_ of MeOH was subjected to
catalytic hydrogenation at 50 psi in the presence of
50 mg of 10% Pd on carbon. After 18 hours the reaction
vessel was purged with nitrogen, catalyst removed by
filtration through celite, and the filtrate
concentrated to dryness at reduced pressure to afford
0.42 g (92%) of 5,6,7,8-tetrahydro-8-quinolinamine as
a purple oil. 1H NMR (CDCI3): d 8.39 (d, 1H), 7.36 (d,
1H), 7.04 (m, 1H) 4.00 (t, 1H), 2.88-2.67 (m, 2H),
2.18 (m, 1H), 2.03-1 .62 (m, 5H). B)
L/-{[5-(4-Methyl-1 -piperazinvOimidazoH
.2-alPyridin-2-yllmethyl)-5.6.7.8-tetrahvdro-
8-quinolinamine To a solution of
5,6,7,8-tetrahydro-8-quinolinamine (30 mg, 0.20 mmol)
and 5-(4- methyl-1-piperazinyl)imidazo[1
,2-a]pyridine-2-carbaldehyde (referenced herein) (50
mg, 0.20 mmol) in methanol (2 ml_) was added trimethyl
orthoformate (66 ml_, 0.60 mmol). The reaction mixture
was stirred for 2 hours, sodium borohydride (23 mg,
0.60 mmol) was added, and the reaction was stirred for
1 hour. The reaction mixture was treated with
saturated aqueous sodium carbonate ( 1 ml_),
concentrated, purified by preparative chromatography
(0-40% acetonitrile-water; 0.1% trifluoroacetic acid),
and then diluted with 3:1 dichloromethane:isopropyl
alcohol, washed with saturated aqueous sodium
bicarbonate, and dried with magnesium sulfate to give
18 mg (24% yield) of a yellow oil. 1H NMR (400 MHz,
CDCI3) d 8.40 (d, J = 4.6 Hz, 1 H), 7.61 (s, 1 H),
7.37 (d, J = 7.6 Hz, 1 H), 7.30 (d, J = 8.9 Hz, 1 H),
7.16-7.12 (m, 1 H), 7.06 (dd, J = 7.7, 4.7 Hz, 1 H),
6.26 (d, J = 7.2 Hz, 1 H), 4.17 (dd, J = 31.6, 14.0
Hz, 2 H), 4.01(m, 1 H), 3.14 (S, 4 H), 2.86-2.72 (m, 2
H), 2.65 (s, 4 H), 2.39 (s, 3 H), 2.22 (m, 1 H), 2.04
(m, 1 H), 1.91 (m, 1 H), 1.75 (m, 1 H); MS m/z 377
(M+1). Example 40:
A/-Methyl-L/-(r5-(3-Pyridinyl)imidazori
.2-alDyridin-2-yllmethyl)-5.6.7.8- tetrahydro-8-
auinolinamine L/-Methyl-
L/-{[5-(3-pyridinyl)imidazo[1,2-a]pyridin-2-yl]methyl}
-5,6,7,8-tetrahydro-8- quinolinamine was prepared from
L/-[(5-bromoimidazo[1,2-a]pyridin-2-yl)methyl]- L/-
methyl-5,6,7,8-tetrahydro-8-quinolinamine and
pyridine-3-boronic acid via Suzuki coupling in a
similar manner as described herein to give a yellow
oil (7% yield). 1H NMR (400 MHz, CDCI3) d 8.84 (d, J =
2.3 Hz, 1 H), 8.76 (m, 1 H), 8.49 (d, J = 4.4 Hz 1 H),
8.21-8.13 (m, 2 H), 7.60 (d, J = 8.9 Hz, 1 H),
7.55-7.52 (m, 1 H), 7.42-7.40 (m, 1 H), 7.30-7.27 (m,
1 H), 7.15-7.1 1 (m, 1 H), 6.80 (d, J = 7.0 Hz, 1 H),
4.46 (br, 3 H), 2.87-2.67 (m, 2 H), 2.60 (s, 3 H), 2.1
1-2.00 (m, 3 H), 1.73 (m, 1 H); MS m/z 370 (M+1).
Example 4 1:
L/-r(5-(3-r(Dimethylamino)methvnphenyl)imidazo p
.2-alpyridin-2- yl)methvn-
L/-methyl-5.6.7.8-tetrahvdro-8-
auinolinamineL/-[(5-{3-[(Dimethylamino)methyl]phenyl}i
midazo[1,2-a]pyridin-2-yl)methyl]- L/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine was prepared from
L/-[(5-bromoimidazo[1 ,2-
a]pyridin-2-yl)methyl]-A/-methyl-5,6,7,8-tetrahydro-8-
quinolinamine and 3-(N,Ndimethylaminomethyl) phenyl
boronic acid pinocol ester hydrochloride via Suzuki
coupling in a similar manner as described herein to
give a yellow oil (26% yield). 1H NMR (400 MHz, CDCI3)
d 8.39 (d, J = 4.7 Hz, 1 H), 7.77 (s, 1 H), 7.53-7.49
(m, 3 H), 7.46-7.40 (m, 2 H)17.30 (d, J = 7.6 Hz, 1
H), 7.18-7.14 (m, 1 H)1 7.01-6.98 (m, 1 H), 6.68 (d, J
= 7.0 Hz, 1 H), 4.07 (m, 1 H), 3.91 (s, 2 H), 3.47 (s,
2 H), 2.78 (m, 1 H), 2.64 (m, 1 H), 2.31 (s, 3 H)12.25
(s, 6 H), 2.10 (m, 1 H), 2.02-1.93 (m, 2 H)1 1.65 (m,
1 H); MS m/z 426 (M+1). Example 42:
L/-f(5-(2-r(Dimethylamino)methvnphenyl}imidazo[1
.2-alpyridin-2- yl)methyll-
L/-methyl-5.6.7.8-tetrahvdro-8-quinolinamine
L/-[(5-{2-[(Dimethylamino)methyl]phenyl}imidazo[1,2-a]
pyridin-2-yl)methyl]- L/-methyl- d.e .d-tetrahydro-
d-quinolinamine was prepared from
L/-[(5-bromoimidazo[1 ,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
2-(L/,L/- dimethylaminomethyl)phenyl boronic acid via
Suzuki coupling in a similar manner as described
herein to give a yellow oil (15% yield). 1H NMR (400
MHz, CDCI3) d 8.36 (d, J = 4.4 Hz, 1 H), 7.67-7.58 (m,
1 H), 7.54 (d, J = 8.8 Hz, 1 H), 7.50-7.46 (m, 1 H),
7.38-7.33 (m, 1 H), 7.31-7.29 (m, 2 H), 7.26-7.24 (m,
1 H), 7.20-7.16 (m, 1 H), 7.00- 6.97 (m, 1 H), 6.63
(d, J = 6.8 Hz, 1 H), 4.03 (m, 1 H), 3.95-3.86 (m, 2
H), 3.26-3.12 (m, 1 H), 3.00-2.84 (m, 1 H), 2.81-2.73
(m, 1 H), 2.66-2.60 (m, 1 H), 2.30 (s, 3 H), 2.08 (m,
1 H), 2.00 (s, 3 H), 1.93 (m, 2 H), 1.86 (s, 3 H),
1.62 (m, 1 H); MS m/z426 (M+1). Example 43:
L/-f(5-AminoimidazoH .2-alpyridin-2-yl)methyll-
L/-methyl-5.6.7.8- tetrahvdro-8-quinolin amine A)
(5-BromoimidazoM .2-alpyridin-2-yl)methanol: A
solution of
5-bromoimidazo[1,2-a]pyridine-2-carbaldehyde (6.54 g,
29.1 mmol) in methanol (140 mL) at O0C was treated
with sodium borohydride (1.32 g, 34.9 mmol). The
reaction was slowly brought to room temperature,
stirred for 2 hours, quenched with water, and
extracted with 10% methanol in ethyl acetate. The
organic layers were combined, dried over magnesium
sulfate, and concentrated to yield (5-
bromoimidazo[1,2-a]pyridin-2-yl)methanol (5.82 g, 88%
yield) as a tan solid. 1H-NMR (CDCI3): d 7.76 (s, 1H),
7.55 (d, 1H), 7.1 1-7.07 (m, 1H), 7.03 (m, 1H), 4.87
(s, 2H); MS m/z 228 (M+1). B)
(5-r(Diphenylmethylidene)aminolimidazo p
.2-alpyridin-2-yl>methanol: A solution of
(5-bromoimidazo[1,2-a]pyridin-2-yl)methanol (1.0 g,
4.40 mmol), 2,2'-
bis(diphenylphosphino)-1,1'-binaphthalene (986 mg,
1.58 mmol), and cesiumcarbonate (4.30 g, 13.2 mmol) in
toluene (20 mL) was treated with benzophenone imine
(2.22 mL, 13.2 mmol) and palladium(ll) acetate ( 119
mg, 0.53 mmol). The reaction was heated at 1000C for
15 hours, diluted with ethyl acetate, and washed with
saturated aqueous sodium bicarbonate. The organic
layer was separated and the aqueous extracted with
additional ethyl acetate. The organic layers were
combined, dried over magnesium sulfate, filtered,
concentrated, and purified by flash chromatography
(0-7.5% ammonium hydroxide in acetonitrile) to give
0.80 g (56% yield) {5-[(diphenylmethylidene)amino]
imidazo[1,2-a]pyridin-2-yl}methanol. 1H NMR (400 MHz,
CDCI3) d 7.87 (d, J = 7.4 Hz, 2 H) 7.68 (s, 1 H), 7.57
(m, 1 H), 7.49-7.45 (m, 2 H), 7.38 (m, 1 H), 7.32-7.28
(m, 2 H), 7.24 (m, 1 H), 7.10 (d, J = 7.1 Hz, 2 H),
6.92 (m, 1 H), 5.67 (d, J = 7.1 Hz, 1 H), 4.90 (s, 2
H), 3.53 (br, 1 H); MS m/z 328 (M+1). C)
5-f(Diphenylmethylidene)amino1imidazori.2-alpyridine-2
-carbaldehyde: A solution of
{5-[(diphenylmethylidene)amino] imidazo[1
,2-a]pyridin-2-y!}methanol (100 mg, 0.305 mmol) in
chloroform (3 mL) was treated with manganese dioxide
(266 mg, 3.05 mmol) and stirred at room temperature
for 15 hours. The reaction mixture was filtered
through celite, rinsed with dichloromethane, and
concentrated to give a quantitative yield (99 mg) of
5-[(diphenylmethylidene)amino]imidazo[1
,2-a]pyridine-2- carbaldehyde. 1H NMR (400 MHz, CDCI3)
d 10.15 (s, 1 H), 8.33 (s, 1 H), 7.85 (d, J = 7.8 Hz,
2 H), 7.56 (t, J = 7.5 Hz, 1 H), 7.47-7.43 (m, 2 H),
7.38 (d, J = 7.5 Hz, 1 H), 7.32-7.28 (m, 3 H), 7.08
(d, J = 7.5 Hz, 2 H), 7.00 (dd, J = 9.0, 7.4 Hz, 1 H),
5.73 (d, J = 7.1 Hz, 1 H). D)
L/-((5-r(DiPhenylmethylidene)aminolimidazo p
.2-alpyridin-2-yl)methv p-L/-methyl-
5.6.7.8-tetrahvdro-8- auinolinamine:
L/-({5-[(Diphenylmethylidene)amino]imidazo[1,2-a]pyrid
in-2-yl}methyl)- L/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine was prepared from
L/-methyl-5,6,7,8-tetrahydro-8- quinolinamine and
5-[(diphenylmethylidene)amino]imidazo[1
,2-a]pyridine-2- carbaldehyde via reductive amination
in a similar manner as described herein to give 140 mg
(99% yield) of the desired product. 1H NMR (400 MHz,
CDCI3) d 8.42 (m, 1 H), 7.86 (d, J = 7.9 Hz, 3 H),
7.57 (t, J = 7.3 Hz, 1 H)1 7.46 (t, J = 7.7 Hz, 2 H),
7.34 (m, 2 H), 7.24-7.20 (m, 3 H), 7.09 (d, J = 7.5
Hz, 2 H), 7.03 (dd, J = 7.5, 4.7 Hz, 1 H), 6.88 (m, 1
H), 5.67 (d, J = 7.1 Hz, 1 H), 4.16 (m, 1 H), 4.03 (s,
2 H), 2.82 (m, 1 H),2.69 (m, 1 H)1 2.45 (s, 3 H), 2.17
(m, 1 H)1 2.06-1.96 (m, 2 H), 1.69 (m, 1 H); MS m/z
472 (M+1). E)
L/-r(5-Aminoimidazof1.2-alpyridin-2-yl)methyll-/V-meth
yl-5.6.7.8-tetrahvdro-8- auinolinamine: A solution of
L/-({5-[(diphenylmethylidene)amino]imidazo[1,2-a]pyrid
in-2-yl}methyl)- L/-
methyl-5,6,7,8-tetrahydro-8-quinolinamine (140 mg,
0.29 mmol) in tetrahydrofuran (10 mL) at O0C was
treated with 4 N hydrochloric acid (2 mL) dropwise.
The reaction was stirred for 1.5 hours, diluted with
ethyl acetate, and washed with saturated aqueous
sodium bicarbonate. The organic layer was separated
and the aqueous extracted with additional ethyl
acetate. The organic layers were combined, dried over
magnesium sulfate, filtered, concentrated, and
purified by filtration through a silica plug (flushed
with 100% ethyl acetate then 10% ammonium hydroxide in
acetonitrile) to give 56 mg (63% yield)
L/-[(5-aminoimidazo[1,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine as a
brown solid. 1H NMR (400 MHz, CDCI3) d 8.48 (d, J =
4.4 Hz, 1 H), 7.68 (s, 1 H), 7.34 (d, J = 7.7 Hz, 1
H), 7.07-6.99 (m, 3 H), 6.01 (d, J = 6.9 Hz, 1 H),
4.10 (m, 1 H), 3.90 (s, 2 H), 2.85-2.75 (m, 1 H),
2.71-2.63 (m, 1 H), 2.38 (s, 3 H), 2.17-2.10 (m, 1 H),
2.05-1.90 (m, 2 H), 1.71-1.63 (m, 1 H); MS m/z 308
(M+1). Example 44:
L/-(2-(rMethyl(5.6.7.8-tetrahvdro-8-quinolinyl)aminolm
ethyl}imidazo[1 .2- alpyridin-5-yl)-3-pyridinecarbox
amide A solution of
L/-[(5-aminoimidazo[1,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8- tetrahydro-8-quinolinamine (50 mg,
0.16 mmol) in dichloromethane ( 1 mL) was treated with
L/,L/-diisopropylethylamine ( 1 11 mL, 0.64 mmol) and
nicotinyl chloridehydrochloride (57 mg, 0.32 mmol).
The reaction was stirred at room temperature for 15
hours, quenched with water, and extracted into
dichloromethane. The organic layers were combined,
dried over magnesium sulfate, filtered, concentrated,
and purified by preparative chromatography (0-50%
acetonitrile-water; 0.1% trifluoroacetic acid) and
then diluted with dichloromethane, washed with
saturated aqueous sodium bicarbonate, and dried with
magnesium sulfate to give 27 mg (41% yield)
L/-(2-{[methyl(5,6,7,8-tetrahydro-8-quinolinyl)amino]m
ethyl}imidazo[1 ,2-
a]pyridin-5-yl)-3-pyridinecarboxamide as a yellow
solid. 1H NMR (400 MHz, CDCI3) d 9.35 (m, 1 H), 8.65
(dd, J = 4.8, 1.4 Hz, 1 H), 8.41 (m, 1 H), 8.37 (d, J
= 4.5 Hz, 1 H), 8.00 (s, 1 H), 7.42-7.37 (m, 2 H),
7.31 (dd, J = 7.9, 4.9 Hz, 1 H), 7.22-7.20 (m, 1 H),
7.1 1-7.06 (m, 2 H), 4.13 (m, 1 H), 4.03-3.97 (m, 2
H), 2.84-2.76 (m, 1 H), 2.73-2.66 (m, 1 H), 2.26 (s, 3
H), 2.14 (m, 1 H), 2.02 (m, 1 H), 1.90 (m, 1 H), 1.68
(m, 1 H); MS m/z 4 13 (M+1). Example 45:
L/-(2-{fMethyl(5.6.7.8-tetrahvdro-8-
auinolinyl)aminolmethyl)imidazof1 .2-
alpyridin-5-yl)-4-pyridinecarboxamide
L/-(2-{[Methyl(5,6,7,8-tetrahydro-8-quinolinyl)amino]m
ethyl}imidazo[1,2-a]pyridin-5-
yl)-4-pyridinecarboxamide was prepared from
L/-[(5-aminoimidazo[1 ,2-a]pyridin-2- yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
isonicotinyl chloride hydrochloride via acylation in a
similar manner as described herein to give 7 mg (13%
yield) of a yellow solid. 1H NMR (400 MHz, CDCI3) d
8.69-8.68 (m, 2 H), 8.42 (d, J = 4.2 Hz, 1 H),
8.02-7.98 (m, 3 H), 7.62 (br, 1 H), 7.45 (d, J = 7.7
Hz, 1 H), 7.34 (t, J = 8.0 Hz, 1 H), 7.14 (dd, J =
7.6, 4.8 Hz, 1 H), 7.02 (d, J = 8.4 Hz, 1 H), 4.06 (m,
1 H), 3.97-3.86 (m, 2 H), 2.82 (m, 1 H), 2.73 (m, 1
H), 2.28 (s, 3 H), 2.13-2.02 (m, 2 H), 1.98-1.89 (m, 1
H), 1.71 (m, 1 H); MS m/z 4 13 (M+1).Example 46:
L/-Methyl-/V-{r5-(4-methyl-1-piperazinyl)imidazo p
,2-alpyridin-2-
yllmethyl>-6.7-dihvdro-5H-cvclopentarblPyridin-7-amin
e A 6.7-Dihvdro-5/-/-cvclopentafblpyridin-7-ol : To a
solution of 6,7-dihydro-5H-cyclopenta[/)]pyridine
(24.50 g, 200 mmol) in 100 mL of glacial acetic acid
was added 30% aqueous hydrogen peroxide (35 ml_) and
the mixture heated at 7O0C for 16 hours. The reaction
mixture was concentrated and the residue dissolved in
chloroform. Solid sodium carbonate (100 g) was added
and the mixture stirred for 16 hours. The solids were
filtered off and the wash concentrated. The residue
was dissolved in acetic anhydride (400 mL) and the
mixture heated at 90C for 16 hours. The mixture was
concentrated. A solution of potassium carbonate (50 g)
in 500 mL of water was added carefully to control
frothing. Additional solid potassium carbonate was
added until the aqueous solution was basic. Methanol
(40 mL) was added and the mixture heated to 7O0C for
48 hours. The mixture was allowed to cool to room
temperature and was extracted 3 times with 



dichloromethane. The combined organic layers were
concentrated to leave an oil that crystallized upon
standing. The solids were dissolved in dichloromethane
and precipitated with hexanes. The solids were
collected by filtration. The product was purified by
passing through a silica plug with 3% of a 2M ammonia
solution in methanol and dichloromethane as co-eluent.
The wash was concentrated and the residual solids
recrystallized from dichloromethane and hexanes to
yield 8.2 g (30%) of
6,7-dihydro-5H-cyclopenta[b]pyridin-7-ol. 1H NMR (400
MHz, CDCI3) d 2.1 (m, 1 H), 2.6 (m, 1 H), 2.8 (m, 1
H), 3.1 (m, 1 H), 3.9 (bs, 1H), 5.3 (t, 1 H), 7.2 (dd,
J=7.5, 4.9 Hz, 1 H), 7.6 (d, J=7.7 Hz, 1 H), 8.4 (d,
J=5.7 Hz, 1 H). ); MS m/z 136 (M+1).B
5.6-Dihvdro-7/-/-cvclopentarblPyridin-7-one: To a
solution of 6,7-dihydro-5/-/-cyclopenta[b]pyridin-7-ol
(2.0 g, 15 mmol) in 35 mL of dichloromethane was added
manganese dioxide (12 g, 130 mmol). The mixture was
stirred at room temperature for 16 hours. The solids
were filtered off over celite and the wash
concentrated. The residue was purified by passing
through a silica plug with ethyl acetate. The wash was
concentrated to yield 1.2 g (60 %) of 5,6-dihydro-
7H-cyclopenta[ ]pyridin-7-one. 1H NMR (400 MHz, CDCI3)
d 2.8 (m, 2 H), 3.2 (t, J=5.7 Hz, 2 H), 7.4 (dd,
J=7.9, 4.6 Hz, 1 H), 7.9 (d, J=9.3 Hz, 1 H), 8.8 (d,
J=4.6 Hz, 1 H). MS m/z 134 (M+1). C)
L/-Methyl-L/-(r5-(4-methyl-1-piperazinyl)imidazo p
.2-alpyridin-2-yllmethyl)-6.7-
dihvdro-5/-/-cvclopentarblPyridin-7-amine
L/-Methyl-6,7-dihydro-5H-cyclopenta[d]pyridin-7-amine
was prepared from 5,6-
dihydro-7H-cyclopenta[b]pyridin-7-one and methyl amine
via reductive amination in a similar manner as
described herein to give 27 mg (54% yield) of a crude
yellow oil.
L/-Methyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-6,7-
dihydro-5H-cyclopenta[b]pyridin-7-amine was prepared
from L/-methyl-6,7-dihydro-
5H-cyclopenta[b]pyridin-7-amine and
5-(4-methyl-1-piperazinyl)imidazo[1 ,2-
a]pyridine-2-carbaldehyde via reductive amination in a
similar manner as described herein to give 18 mg (26%
yield) of a yellow oil. 1H NMR (300 MHz, CDCI3) d 8.52
(d, J = 4.7 Hz, 1 H), 7.72 (s, 1 H), 7.54 (d, J = 7.5
Hz 1 H), 7.32 (m, 1 H), 7.17-7.1 1 (m, 2 H), 6.30 (d,
J = 7.2 Hz, 1 H), 4.60 (m, 1 H), 4.04 (s, 2 H), 3.19
(s, 4 H), 3.01 (m, 1 H) 2.87 (m, 1 H) 2.72 (s, 4 H)
2.45 (s, 3 H) 2.39 (s, 3 H), 2.34-2.27 (m, 2 H); MS
m/z 377 (M+1). Example 47:
L/-Methyl-L/-(r5-(4-methyl-1-piperazinyl)imidazo p
.2-alpyridin-2-
yllmethyl)-6.7.8.9-tetrahvdro-5/-/-cvcloheptarbipyridi
n-9 -amineA)
6.7.8.9-Tetrahvdro-5H-cvcloheptafblDyridin-9-ol: To a
solution of
6,7,8,9-tetrahydro-5/-/-cyclohepta[fc]pyridine (26.32
g, 179 mmol) in 100 ml. of glacial acetic acid was
added 30% aqueous hydrogen peroxide (36 mL) and the
mixture heated at 7O0C for 16 hours. The reaction
mixture was concentrated and the residue dissolved in
chloroform. Solid sodium carbonate (100 g) was added
and the mixture stirred for 2 hours. The solids were
filtered off and the wash concentrated. The residue
was dissolved in acetic anhydride (400 mL) and the
mixture heated at 9O0C for 48 hours. The mixture was
concentrated and the residue dissolved in water (500
mL) and potassium carbonate (50 g) was added carefully
portionwise. Methanol (20 mL) was added and the
mixture heated to 7O0C for 16 hours. The mixture was
allowed to cool and extracted 3 times with 150 mL of
dichloromethane. The organic layers were combined and
concentrated. The residue was purified by silica
chromatography eluting with a 1% to 2% gradient of 2M
ammonia/methanol in dichloromethane. Appropriate
fractions were concentrated to give 6.97 g (24%) of
6,7,8,9-tetrahydro-5H-cyclohepta[b]pyridin-9-ol. 1H
NMR (400 MHz, CDCI3) d 1.2 (m, 1 H), 1.4 (m, 1 H), 1.8
(m, 1 H), 2.0 (m, 1 H), 2.1 (m, 1 H), 2.2 (m, 1 H),
2.7 (m, 2 H), 4.8 (d, J=1 1.2 Hz, 1 H), 5.9 (s, 1 H),
7.1 (dd, J=7.5, 4.9 Hz 1 H), 7.4 (d, J=7.3 Hz, 1 H),
8.4 (d, J=4.8 Hz, 1 H); MS m/z 164 (M+1). B)
5.6,7,8-Tetrahvdro-9/-/-cvclohepta rblPyridin-9-one:
To a -78 0C solution of 2M oxalyl chloride in
dichloromethane (23 mL, 46 mmol) in dichloromethane
(150 mL) was added a solution of dimethyl sulfoxide
(7.1 mL, 100 mmol) in dichloromethane (20 mL). The
mixture was stirred for 10 minutes and a solution of
6,7,8,9-tetrahydro-5/-/-cyclohepta[b]pyridin-9-ol (6.9
g, 42 mmol) in 30 mLof dichloromethane added dropwise.
The mixture was stirred for 30 minutes and
triethylamine (21 g, 210 mmol) added dropwise. The
mixture was allowed to warm to room temperature and
stirred for 1 hour. The mixture was washed with water,
dried over magnesium sulfate, and concentrated. A
solid formed while concentrating and was filtered off.
The wash was concentrated and the residue purified by
silica chromatography eluting with ethyl acetate.
Appropriate fractions were concentrated to yield 5.12
g (74%) of
5,6,7,8-tetrahydro-9H-cyclohepta[b]pyridin-9-one. 1H
NMR (400 MHz, CDCI3) d 1.9 (m, 4 H), 2.8 (m, 2 H), 2.9
(m, 2 H), 7.3 (m, 1H), 7.6 (d, 1 H), 1.9 (d, 1 H); MS
m/z 162 (M+1). C)
L/-Methyl-6,7.8.9-tetrahvdro-5H-cvcloheptarfolpyridin-
9-amine:
L/-Methyl-6,7,8,9-tetrahydro-5H-cyclohepta[/)]pyridin-
9-amine was prepared from
5,6,7,8-tetrahydro-9H-cyclohepta[ib]pyridin-9-one and
methyl amine via reductive amination in a similar
manner as described herein to give 23 mg (38% yield)
of a yellow oil. 1H NMR (400 MHz, CDCI3) d 8.33 (m, 1
H), 7.33 (d, J = 7.4 Hz, 1 H), 7.00 (dd, J = 7.3, 4.9
Hz, 1 H), 3.75 (d, J = 9.5 Hz, 1 H), 2.81 (m, 1 H),
2.73 (m, 1 H), 2.59 (s, 1 H), 2.44 (s, 3 H), 1.98 (m,
2 H), 1.77 (m, 2 H), 1.43 (m, 2 H). D)
L/-Methyl-L/-(r5-(4-methyl-1 -piperazinyhimidazoM
.2-alDyridin-2-yllmethyl)-6. 7.8.9- tetrahvdro-
H-cvcloheptaffoipyridin-g-amine:
L/-Methyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-6,7,8,9-
tetrahydro-5/-/-cyclohepta[b]pyridin-9-amine was
prepared from L/-methyl-6,7,8,9-
tetrahydro-5H-cyclohepta[b]pyridin-9-amine and
5-(4-methyl-1-
piperazinyl)imidazo[1,2-a]pyridine-2-carbaldehyde via
reductive amination in a similar manner as described
herein to give 34 mg (64% yield) of a white oil. 1H
NMR (300 MHz, CDCI3) d 8.36 (m, 1 H), 7.53 (s, 1 H),
7.39-7.31 (m, 2 H), 7.15 (dd, J = 9.0, 7.2 Hz, 1 H),
7.06 (dd, J = 7.4, 4.9 Hz, 1 H), 6.28 (d, J = 7.0 Hz,
1 H), 3.88-3.62 (m, 4 H), 3.19 (s, 4 H), 2.71 (s, 4
H), 2.55 (m, 1 H), 2.45 (s, 3 H), 2.33 (s, 3 H), 2.26
(m, 2H), 1.95 (m, 1 H), 1.80 (m, 2 H), 1.48 (m, 1 H);
MS m/z 405 (M+1). Example 48: (8S)-N-Ul
S)-1-r4-(Methyloxy)phenyllethyl)- L/-(f5-(4-methyl-1-
piperazinvl)imidazo p
.2-alpvridin-2-vllmethvl>-5.6.7.8-tetrahvdro-8-
auinolinamineA) 6-Fluoro-2-pyridinamine: A solution of
2,6-difluoropyridine (50 g, 434 mmol) in ammonium
hydroxide (200 ml_, 28.0-30.0%) was heated at 1050C in
a steel bomb for 15 hours. The reaction was cooled in
an ice bath and the precipitate filtered, rinsed with
cold water, and dried to yield 6-fluoro-2-pyridinamine
(45.8 g, 94% yield) as a white solid. 1H-NMR (CDCI3) :
d 7.53 (m, 1H) 6.36 (dd, 1H), 6.26 (dd, 1H)14.56 (s,
2H). B) 2-(Dichloromethyl)-5-fluoroimidazo[1
.2-aipyridine: A solution of 6-fluoro-2-pyridinamine
(67 g, 0.60 mol) in ethylene glycol dimethyl ether
(570 mL) was treated with 1,1,3-trichloroacetone (190
ml_, 1.80 mol) and heated at 850C for 15 hours. The
reaction was cooled in an ice bath and the precipitate
filtered, rinsed with hexanes, and dried to yield
2-(dichloromethyl)-5- fluoroimidazo[1 ,2-a]pyridine
(85 g, 65% yield) as an olive green solid. 1H-NMR
(CDCI3) : d 8.18 (s, 1H), 7.60 (s, 1H), 7.54-7.46 (m,
2H), 6.93 (m, 1H). C) 5-FluoroimidazoH
.2-alpyridine-2-carbald ehvde: A solution of
2-(dichloromethyl)-5-fluoroimidazo[1 ,2-a]pyridine
(103 g, 470 mmol) in ethanol (300 mL) and water (600
mL) was treated with sodium acetate (96 g, 1.17 mol)
and heated at 600C for 2 hours. The reaction was
cooled, filtered though celite, and concentrated in
vacuo to remove the ethanol. The aqueous was extracted
twice with chloroform and the organics were combined,
washed with water and brine, dried over sodium
sulfate, and concentrated. The residue was filtered
through a pad of silica, rinsed with dichloromethane
and ethyl acetate, concentrated, triturated
withhexanes, filtered, and dried to yield
5-fluoroimidazo[1 ,2-a]pyridine-2-carbaldehyde (40 g,
52% yield) as a tan solid. 1H-NMR (CDCI3) : d 10.17
(s, 1H), 8.22 (s, 1H), 7.57 (d, 1H), 7.38-7.32 (m,
1H), 6.60 (m, 1H); TLC (10% 2 M ammonia in methy
alcoholethyl acetate) R = 0.60. D) (5-Fluoroimidazo p
.2-alpyridin-2-yl)methanol: A solution of
5-fluoroimidazo[1,2-a]pyridine-2-carbaldehyde (80 g,
490 mmol) in methanol ( 1 L) at O0C was treated with
sodium borohydride (24 g, 640 mmol) in portions. The
reaction was slowly brought to room temperature,
stirred for 2 hours, quenched with water,
concentrated, dissolved in 3:1 dichloromethane to
isopropyl alcohol, and washed with saturated aqueous
sodium bicarbonate. The organic layer was separated
and the aqueous extracted four times with 3:1
dichloromethane to isopropyl alcohol. The organic
layers were combined, dried over sodium sulfate,
concentrated, triturated with hexanes, and filtered to
yield (5-fluoroimidazo[1 ,2- a]pyridin-2-yl)methanol
(76 g, 93% yield) as a brown solid. 1H-NMR (CDCI3): d
7.59 (s, 1H), 7.38 (d, 1H), 7.21-7.15 (m, 1H), 6.43
(m, 1H), 4.85 (s, 2H), 4.45 (s, 1H). E) r5-(4-Methyl-1
-piperazinvDimidazoH .2-alpyridin-2-yllmethanol: A
solution of (5-fluoroimidazo[1
,2-a]pyridin-2-yl)methanol (76 g, 460 mmol) in 1-
methyl piperazine (150 mL) was heated at 7O0C for 15
hours. The reaction mixture was cooled, poured into
1.3 L brine, and extracted into 3:1 chloroform to
isopropyl alcohol. The combined extracts were dried
over sodium sulfate, concentrated in vacuo, azeotroped
with hexanes, and triturated with diethyl ether to
yield [5-(4-
methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yl]methan
ol (101 g, 90% yield) as a tan solid. 1H-NMR (CDCI3):
d 7.51 (s, 1H), 7.33 (d, 1H), 7.21-7.17 (m, 1H), 6.31
(m, 1H), 4.87 (s, 2H), 3.17 (s, 4H), 2.68 (s, 4H),
2.42 (s, 3H). F) 5-(4-Methyl-1 -piperazinvDimidazof
1.2-alpyridine-2-carbaldehvde: A solution of
[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yl]
methanol (101 g, 410 mmol) in chloroform (1650 mL) was
treated with manganese dioxide (360 g, 4100 mmol) and
stirred at room temperature for 72 hours. The reaction
mixture was filtered through celite, rinsed with
chloroform, and concentrated to yield 5-(4-methyl-
1-piperazinyl)imidazo[1,2-a]pyridine-2-carbaldehyde
(82 g, 82% yield) as gold solid.1H-NMR (CDCI3) : d
10.17 (s, 1H)18.15 (s, 1H), 7.44 (d, 1H), 7.31-7.27
(m, 1H), 6.40 (m, 1H), 3.16 (s, 4H), 2.68 (s, 4H),
2.42 (s, 3H). G (8SVL/-f(1
S)-1-r4-(Methyloxy)phenyllethyl)-5.6.7.8-tetrahvdro-8-
auinolinamine: A solution of
(S)-(-)-1-(4-methoxyphenyl)ethylamine (25 g, 166 mmol)
and 6,7- dihydro-8(5H)-quinolinone (24 g, 166 mmol) in
dichloromethane was treated with glacial acetic acid
(14 ml_, 249 mmol) and sodium triacetoxyborohydride
(53 g, 249 mmol). The reaction mixture was stirred at
room temperature for 15 hours and treated with sodium
carbonate (106 g, 996 mmol) and stirred for 30
minutes. The mixture was diluted with dichloromethane,
the organic layer separated, and the aqueous extracted
with more dichloromethane. The organic layers were
combined, dried over magnesium sulfate, concentrated,
and purified by column chromatography (0-3% 2 M
ammonia in methanol/dichloromethane) to give a yellow
oil which was crystallized from hexanes to yield
(8S)-L/-{(1S)-1-[4-(methyloxy)phenyl]ethyl}-5,6,7,8-
tetrahydro-8-quinolinamine (33 g, 70% yield) as clear
crystals. 1H-NMR (CDCI3) : d 8.40 (m, 1H), 7.33 (m,
3H), 7.04 (m, 1H), 6.84 (d, 2H), 4.02 (m, 1H),
3.83-3.78 (m, 4H), 2.73-2.62 (m, 2H), 1.82 (m, 1H),
1.72 (m, 1H), 1.57 (m, 2H), 1.43 (d, 3H).
HW8S)-L/-((1S)-1-r4-(Methyloxy')phenvnethyl)-L/-(r5-(4
-methyl-1- piperazinyl)imidazori
,2-alpyridin-2-yllmethyl)-5.6.7.8-tetrahvdro-8-quinoli
namine: A solution of
5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridine-2-car
baldehyde (2.83 g, 11.6 mmol) and
(8S)-L/-{(1S)-1-[4-(methyloxy)phenyl]ethyl}-5,6,7,8-te
trahydro-8- quinolinamine (3.27 g, 11.6 mmol) in
dichloroethane (40 mL) was treated with glacial acetic
acid ( 1 .0 mL, 17.4 mmol) and sodium
triacetoxyborohydride (3.68 g, 17.4 mmol, added in
portions) and stirred at room temperature for 15
hours. The reaction mixture was diluted with
dichloromethane, washed with saturated aqueous sodium
bicarbonate, separated, and extracted with additional
dichloromethane. The organic layers were combined,
washed with brine, dried over sodium sulfate,
concentrated, and purified by flash chromatography
(0-4% ammonium hydroxide in acetonitrile). The residue
was dissolved in dichloromethane and stirred with 2 M
ammonia in methanol to yield
(8S)-L/-{(1S)-1-[4-(methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1- piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinoli
namine (5.13 g, 87% yield) as pale yellow foam.1H NMR
(400 MHz, CDCI3) d 8.48 (d, J = 4.6 Hz, 1 H), 7.78 (s,
1 H), 7.60-7.58 (m, 2 H), 7.24-7.18 (m, 2 H),
7.09-7.05 (m, 1 H), 6.97 (dd, J = 7.6, 4.7 Hz, 1 H),
6.84-6.82 (m, 2 H), 6.21 (d, J = 7.2 Hz, 1 H), 4.82
(m, 1 H), 4.07 (m, 1 H), 3.91 (dd, J = 56.9, 17.1 Hz,
2 H), 3.77 (s, 3 H), 3.19-3.13 (m, 4 H), 2.74 (s, 4
H), 2.67-2.53 (m, 2 H), 2.47 (s, 3 H), 2.06 (m, 1 H),
1.85 (m, 2 H), 1.53 (m, 1 H), 1.34 (d, J = 6.4 Hz, 3
H); MS m/z 5 11 (M+1). Example 49:
(8S)-L/-(r5-(4-methvl-1-piperazinv0imidazori
.2-alpyridin-2-vnnnethvl)-
5,6,7,8-tetrahydro-8-quinolinamine A solution of
(8S)-L/-{(1S)-1-[4-(methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1- piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinoli
namine (569 mg, 1. 1 1 mmol) in dichloromethane ( 1
1.1 ml_) was treated with trifluoroacetic acid ( 1 . 1
1 ml_) and stirred at room temperature for 4 hours.
The reaction was concentrated, diluted with
dichloromethane, and washed with saturated aqueous
sodium bicarbonate. The organic layer was separated
and the aqueous extracted with dichloromethane. The
organic layers were combined, dried over magnesium
sulfate, filtered, and concentrated to yield
(8S)-L/-{[5-(4-methyl-1- piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinoli
namine as a yellow residue. 1H-NMR (CDCI3): d 8.41 (d,
1H), 7.65 (s, 1H), 7.39 (d, 1H), 7.31 (m, 1H), 7.16
(m, 1H), 7.09 (m, 1H), 6.27 (dd, 1H), 4.31-4.17 (m,
2H), 4.05 (m, 1H), 3.15 (m, 4H), 2.88-2.78 (m, 2H),
2.67 (m, 4H), 2.41 (s, 3H), 2.29 (m, 1H), 2.08 (m,
1H), 1.96 (m, 1H), 1.77 (m, 1H).Example 50:
(8S)-/V-Methyl-/V-(r5-(4-methyl-1-piperazinyl)imidazor
i .2-alpyridin-2-
vnmethyl)-5.6.7.8-tetrahvdro-8-Quinolinamine
(8S)-L/-{[5-(4-methyl-1 -piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-5,6,7,8-
tetrahydro-8-quinolinamine was dissolved in
dichloroethane (10 ml.) and treated with formaldehyde
(166 ml_, 2.22 mmol, 37 wt. % solution in water),
glacial acetic acid (96 ml_, 1.67 mmol), sodium
triacetoxyborohydride (353 mg, 1.67 mmol) and stirred
at room temperature for 15 hours. The reaction was
diluted with dichloromethane and washed with saturated
aqueous sodium bicarbonate. The organic layer was
separated and the aqueous extracted with
dichloromethane. The organic layers were combined,
dried over magnesium sulfate, filtered, concentrated,
and purified by flash chromatography (0-10% ammonium
hydroxide in acetonitrile) to give 0.276 g (64% yield
from (8S)-/V-{(1S)-1-[4-(methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1- piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinoli
namine)
(8S)-L/-methyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[
1,2-a]pyridin-2-yl]methyl}-
5,6,7,8-tetrahydro-8-quinolinamine as a pale yellow
oil. 1H-NMR (CDCI3): d 8.52 (d, 1H), 7.70 (s, 1H),
7.34 (d, 1H), 7.28 (d, 1H), 7.10 (m, 1H), 7.06 (m,
1H), 6.23 (dd, 1H), 4.12 (m, 1H), 3.96 (s, 2H), 3.14
(m, 4H), 2.86-2.78 (m, 2H), 2.71-2.65 (m, 4H), 2.41
(s, 3H), 2.39 (s, 3 H), 2.16 (m, 1H), 2.06-1 .97 (m,
2H), 1.68 (m, 1H); MS m/z 391 (M+1). 13C-NMR (CDCI3) :
d 158.0, 147.0, 146.2, 145.5, 145.2, 136.4, 134.1,
124.7, 121.4, 111.9, 107.9, 98.9, 62.5, 55.0, 55.0,
53.1 , 49.5, 49.5, 46.1, 39.0, 29.2, 24.2, 21.1; HRMS:
Calculated Mass: 391 .2610; Found Mass: 391 .2614;
Formula: C23H3IN6. Analysis Calculated for C23H30N6:
C, 70.74; H, 7.74; N, 21.52. Found: C, 70.36; H.,7.77;
N, 21.53.Alternatively
(8S)-L/-methyl-L/-{[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinannine can be
synthesized in the following fashion: A)
5-bromoimidazo[1,2-a]pyridine-2-carbaldehyde : The
reactor is charged with 2-amino-6-bromopyridine (3.0
Kg, 17.3 mol) and dimethoxyethane ( 12 Liters) and
stirred under nitrogen. 1,1,3-Trichloroacetone (5.6
Kg, 30.3 mol) is added to the 25 C solution in a
single portion and the reaction solution is warmed to
65 0C jacket temperature and maintained for
approximately 2 to 4 hours until judged complete. The
reaction is cooled to 10 C and held for approximately
one hour and filtered. The solids are rinsed with
dimethoxyethane (6 Liters). The solid is placed back
in the reactor and treated with dimethoxyethane (12
Liters) and 2N HCI (12 Liters) and warmed to
aproximately 75 degrees for 16 to 20 hours or until
judged complete. The reaction is cooled to
approximately 1O0C and pH is adjusted to approximately
8 with 3 N NaOH. The resulting solids are filtered and
washed with water. The solid is dried at 50 0C for 16
hours to yield 5- bromoimidazo[1
,2-a]pyridine-2-carbaldehyde, (2.81 Kg, 72% yield) 1H
NMR (400 MHz, DMSO-D6) d ppm 10.05 (s, 1 H) 8.66 (s, 1
H) 7.72 (s, 1 H) 7.42 (s, 1 H) 7.35 (s, 1 H) B)
5-(4-methyl-1 -piperazinyl)imidazo[1
,2-a]pyridine-2-carbaldehyde The reactor is charged
with N-methylpiperazine (3.1 Kg, 3 1 mol ) and
tetrahydrofuran (10 Liters) and stirred under nitrogen
while cooling to negative 20 0C. n-Butyl lithium (10.4
L, 26.0 mol) is added to the reaction at a rate to
maintain the negative 20 0C temp and the contents are
stirred for 15 to 30 minutes. A slurry of 5-
bromoimidazo[1,2-a]pyridine-2-carbaldehyde (2.79 Kg,
12.4 mol) in tetrahydrofuran (10 Liters) is added at a
rate to maintain the reaction at 0C. The slurry is
washed in with additional tetrahydrofuran (6 Liters).
The reaction is stirred for 30 minutes and warmed to
approximately negative 10 0C. The reaction is quenched
by addition of 6N HCI solution to achieve pH 4.0 while
maintaining at  150C. The reaction is diluted with
heptane (14 Liters) and the layers allowed to
separate. The lower aqueous layer is drained and the
upper organic layer is washed with 1N HCI (2 x
1.5Liters). The combined aqueous layers are stirred at
20 degrees and adjusted to pH 9 with 4N NaOH solution.
The Aqueous layer is extracted with 10% iPrOH/CH 2CI2
(3 x 28 Liters) and the combined organic layers are
washed with saturated NaHCO3 solution (14 Liters) and
evaporated at <25 0C to approximately 3 volumes.
lsopropanol (28 Liters) is added and reaction again
concentrated under reduced pressure to approximately
8.5 Liters lsopropanol (17 Liters) is added and the
reaction is treated with a solution of oxalic acid ( 1
.0 Kg, 11.1 mol) in isopropanol (7 Liters) at a rate
to maintain good stirring and temperature between
approximately 25-400C. The reaction is stirred for 30
minutes and the solids are collected and washed with
isopropanol (8.5 Liters) Solids are dried at 50 0C to
yield 5-(4-methyl-1-
piperazinyl)imidazo[1,2-a]pyridine-2-carbaldehyde,
(2.25 Kg154% yield) 1H NMR (400 MHz, DMSO-D6) d ppm
10.01 (s, 1 H) 8.47 (s, 1 H) 7.41 (m, 2 H) 6.65 (m, 1
H) 3.34 (s, 8 H) 2.78 (s, 3 H) C)
(8S)-L/-{(1S)-1-[4-(methyloxy)phenyl]ethyl}-5,6,7,8-te
trahydro-8-quinolinamine A slurry of sodium
triacetoxyborohydride (4.54 Kg, 2 1.4 mol.) in
dichloromethane (22 Liters) is treated with
6,7-dihydro-8(5/-/)-quinolinone (1.8 Kg, 12.3 mol.)
followed by (1S)-1-[4-(methyloxy)phenyl]ethanamine
(1.8 Kg, 11.9 mol).) and the reaction was allowed to
stirr vigorously at 22 0C for 24 hrs. The reaction is
quenched with 1 N NaOH (aprox 27 Liters) to achieve pH
8 in the aqueous layer. The phases were separated and
the organic phase was treated with 1N sodium hydroxide
( aprox 3.5 Liters) to achieve pH 11 in the aqueous
layer. The phases again separated. The dichloromethane
solution was then concentrated to minimum volume and
treated with heptane (18 Liters). The volume again
concentrated to aprox 9 Liters. Precipitation occurred
upon cooling to 22 0C. The suspension was further
cooled to 0 0C. and filtered. Solids were dried at
ambient temperature under vacuum with nitrogen to give
(8S)-L/-{(1S)-1-[4-(methyloxy)phenyl]ethyl}-5,6,7,8-te
trahydro-8- quinolinamine. (2.18 Kg, 63%) 1H NMR (400
MHz, DMSO-D6) d ppm 8.36 (m, 1 H) 7.44 (m, 1 H) 7.29
(m, 2 H) 7.15 (m, 1 H) 6.83 (m, 2 H) 4.00 (m, 1 H)
3.70 (s, 3 H) 3.59 - 3.64 (m, 1 H) 2.66 (m, 1 H) 2.64
(s, 1 H) 2.53 (s, 1 H) 1.76 (s, 1 H) 1.64 (s, 1 H)
1.50 (s, 1 H) 1.39 (s, 1 H) 1.24 (m, 3 H) D)
(8S)-L/-methyl-5,6,7,8-tetrahydro-8-quinolinamineA
slurry of sodium triacetoxyborohydride (2.44 Kg, 11.5
molo) and (8S)-L/-{(1S)-1-[4-
(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-quinolin
amine (2.17 Kg, 7.7 mol.) in dichloromethane (21.8
Liters) is cooled to 5 0C. Formaldehyde solution (37
wt.% in water, 744 ml, 10 mol.) is added slowly to
maintain the temperature below 25 deg C. The solution
is stirred for 30 min at 22 0C. The reaction is then
quenched with trifluoroacetic acid (7.3 Liters, 95
mol.) added slowly. Upon completion of the addition,
the reaction is warmed up to 30 0C and stirred for 16
hrs. Water ( 11 Liters) is added and the two phases
separated. The aqueous phase is washed with
dichloromethane (14 Liters) and the combined organic
phases washed with water (2 x 5.5 Liters). The organic
phase is discarded. The pH of the aqueous phase is
raised to 8.5-9 by the addition of 6N NaOH and the
aqueous layer extracted with dichloromethane (3 x 13
Liters). The dichloromethane is exchanged for
isopropanol to achieve a final volume of aprox. 7 5
Liters. This solution is then treated with a solution
of oxalic acid (588g, 6.5 MoI.) in isopropanol (2.2
Liters) to induce precipitation. After stirring for 2
hours, the suspension filtered at 22 0C to and the
solids dried at 22 0C to afford
(8S)-L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine
oxalate salt. ( 1 .07 Kg, 55% yield) 1H NMR (300 MHz,
DMSO-D6) d ppm 9.25 ( br s, 1 H) 8.52 (s, 1 H) 7.69
(s, 1 H) 7.39 (s, 1 H) 4.39 (s, 1 H) 2.82 (s, 2 H)
2.65 (s, 3 H) 2.50 (s, 1 H) 2.32 (s, 1 H) 1.99 (s, 1
H) 1.80 (s, 1 H); For (8S)-L/-methyl-5,6,7,8-
tetrahydro-8-quinolinamine as free base: 1H-NMR
(CDCI3) : d 8.37 (d, 1H), 7.36 (d, 1H), 7.06 (dd, 1H),
3.65 (m, 1H), 2.76 (m, 2H), 2.53 (s, 3H), 2.1 1 (m,
1H), 1.97 (m, 1H), 1.75 (m, 2H); MS m/z 163 (M+1). E)
(8S)-L/-methyl-L/-{[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-2-yl]methyl}-
5,6,7,8-tetrahydro-8-quinolinamine A slurry of sodium
triacetoxyborohydride (0.63g, 2.97 mmol) and
(8S)-L/-methyl- 5,6,7,8-tetrahydro-8-quinolinamine.
(0.5g, 1.98mmol.) in DCM (50ml.) is stirred at 20 0C.
To this is added 5-(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridine-2- carbaldehyde oxylate (0.84g,
2.97mmol.) and the reaction is allowed to stir at 20
0C for 16 hours. The reaction was then quenched with
2N NaOH to achieve pH 12 and the layers allowed to
separate. The aqueous layer is washed with additional
dichloromethane (3 x 10 ml)and the combined organic
layers were evaporated to oil that was dried under
high vacuum to give
(8S)-L/-methyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[
1
,2-a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinoli
namine as a tan oil (0.6g, 77%) 1H NMR compares to
above. Example 5 1: (8R)-L/-((1
-1-r4-(Methyloxy)Dhenyllethyl)-/V-(r5-(4-methyl-1 -
piperazinyl)imidazof1.2-alpyridin-2-yllmethyl)-5,6.7.8
-tetrahvdro-8-quinolinamine A)
2-(Chloromethyl)-5-fluoroimidazoH ,2-aipyridine: A
solution of 6-fluoro-2-pyridinamine (6.7 g, 60 mmol)
in ethyl acetate (30 mL) was treated with
1,3-dichloroacetone (15 g, 120 mmol) dissolved in
ethyl acetate (15 mL) and heated at 650C for 15 hours.
The reaction was cooled to room temperature and the
precipitate filtered, rinsed with acetone and ether,
and dried to yield a tan solid. This intermediate was
dissolved in water and treated with saturated aqueous
sodium bicarbonate until the pH = 7. The precipitate
was collected by filtration and dried to yield
2-(chloromethyl)-5-fluoroimidazo[1 ,2-a]pyridine ( 1.9
g, 77% yield) as a tan solid. 1H-NMR (CDCI3): d 7.68
(s, 1H), 7.42 (d, 1H), 7.26-7.20 (m, 1H), 6.47 (dd,
1H) 4.76 (s, 2H). B (8R)-N-UI
-1-r4-(Methyloxy)phenyllethyll-5.6.7.8-tetrahvdro-8-
auinolinamine:
(8R)-L/-{(1R)-1-[4-(Methyloxy)phenyl]ethyl}-5,6,7,8-te
trahydro-8-quinolinamine was prepared from
{(1R)-1-[4-(methyloxy)phenyl]ethyl}amine and
6,7-dihydro-8(5H)- quinolinone in a similar manner as
described herein to give clear crystals (54% yield).
1H-NMR (CDCI3) : d 8.40 (m, 1H), 7.34 (m, 3H), 7.05
(m, 1H), 6.85 (d, 2H), 4.04 (m, 1H), 3.84-3.79 (m,
4H), 2.73-2.62 (m, 2H), 1.82 (m, 1H), 1.72 (m, 1H),
1.57 (m, 2H), 1.44 (d, 3H).CU8ffl-
L/-r(5-Fluoroimidazon .2-alpyridin-2-yl)methyll-
L/-((1R)-1-r4-
(methyloxy)phenyllethyl)-5.6.7.8-tetrahvdro-8-
auinolinamine: To a solution of
(8R)-/V-{(1R)-1-[4-(methyloxy)phenyl]ethyl}-5,6,7,8-te
trahydro-8- quinolinamine (2.32 g, 8.23 mmol) in
acetonitrile (40 ml_) was added
N,Ndiisopropylethylamine (3.15 ml_, 18.1 mmol),
2-(chloromethyl)-5-fluoroimidazo[1,2- a]pyridine (
1.67 g, 9.05 mmol), and potassium iodide ( 1.50 g,
9.05 mmol). The reaction was stirred at room
temperature for 15 hours, diluted with ethyl acetate,
and washed with saturated aqueous sodium bicarbonate.
The organic layer was separated and the aqueous
extracted with additional ethyl acetate. The organic
layers were combined, dried over magnesium sulfate,
filtered, concentrated, and purified by flash
chromatography (0-5% ammonium hydroxide in
acetonitrile) to give 2.12 g (60% yield)
(8R)-L/-[(5-fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-
L/-{(1R)-1-[4-
(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-quinolin
amine as an off-white solid. 1H NMR (400 MHz, CDCI3) d
8.47 (d, J = 4.5 Hz, 1 H), 7.80 (s, 1 H), 7.54-7.52
(m, 2 H), 7.26 (d, J = 8.9 Hz, 1 H), 7.20 (d, J = 7.6
Hz, 1 H), 7.12-7.07 (m, 1 H), 6.96 (dd, J = 7.6, 4.7
Hz, 1 H), 6.86-6.84 (m, 2 H), 6.38 (dd, J = 7.4, 5.0
Hz, 1 H), 4.95 (m, 1), 4.05-3.95 (m, 2 H), 3.79-3.75
(m, 4 H), 2.68-2.52 (m, 2 H), 2.05 (m, 1 H), 1.86-1.73
(m, 2 H), 1.51 (m, 1 H), 1.28 (d, J = 6.7 Hz, 3 H); MS
m/z 431 (M+1 ) . D) (8 -L/-((1
-1-r4-(Methyloxy)phenyllethyl>- L/-(r5-(4-methyl-1 -
piperazinyl)imidazori.2-alpyridin-2-yllmethyl>-5.6.7.8
-tetrahvdro-8- auinolinamine: A solution of
(8R)-L/-[(5-fluoroimidazo[1 ,2-a]pyridin-2-yl)methyl]-
L/-{(1R)-1-[4-
(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-quinolin
amine (1.0 g, 2.32 mmol) in 1- methylpiperazine (10
ml.) was heated at 1000C for 48 hours. The reaction
was diluted with dichloromethane and washed with
saturated aqueous sodium bicarbonate. The organic
layer was separated and the aqueous extracted with
additional dichloromethane. The organic layers were
combined, dried over magnesium sulfate, filtered,
concentrated, and purified by flash chromatography (0-
8% ammonium hydroxide in acetonitrile) to give a
quantitative yield ( 1.2 g) of (8R)-N-
{(1R)-1-[4-(methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine as a yellow oil. 1H NMR (400 MHz, CDCI3) d 8.49
(d, J = 4.5 Hz, 1 H), 7.78 (s, 1 H), 7.62-7.60 (m, 2
H), 7.24- 7.19 (m, 2 H), 7.08 (dd, J = 8.9, 7.2 Hz, 1
H), 6.98 (dd, J = 7.7, 4.7 Hz, 1 H), 6.86- 6.84 (m, 2
H), 6.21 (d, J = 7.0 Hz, 1 H), 4.84 (m, 1 H), 4.07 (m,
1 H), 3.91 (dd, J =61.8, 17.4 Hz, 2 H), 3.79 (s, 3 H),
3.21-3.14 (m, 4 H), 2.76 (s, 4 H), 2.68-2.54 (m, 2 H),
2.48 (s, 3 H), 2.07 (m, 1 H), 1.86 (m, 2 H), 1.54 (m,
1 H), 1.35 (d, J = 6.9 Hz, 3 H); MS m/z 5 11 (M+1).
Example 52: (8
-L/-Methyl-L/-(r5-(4-methyl-1-piperazinyl)imidazoH
,2-alpyridin-2-
yllmethyl)-5.6.7.8-tetrahvdro-8-quinolina mine
(8R)-L/-Methyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[
1 ,2-a]pyridin-2-yl]methyl}-
5,6,7,8-tetrahydro-8-quinolinamine was prepared from
(8R)-L/-{(1R)-1-[4-
(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-quinolin
amine and formaldehyde via deprotection and reductive
amination in a similar manner as described herein to
give a pale yellow oil (53% yield, 2 steps). 1H NMR
(400 MHz, CDCI3) d 8.52 (d, 1 H), 7.68 (s, 1 H), 7.33
(d, 1 H), 7.28 (d, 1 H), 7.10 (dd, 1 H), 7.04 (dd, 1
H), 6.23 (dd, 1 H), 4.12 (m, 1 H) 3.96 (s, 2 H), 3.13
(m, 4 H), 2.85-2.77 (m, 2 H), 2.70-2.65 (m, 4 H), 2.39
(s, 3 H), 2.37 (s, 3 H), 2.14 (m, 1 H), 2.05-1.96 (m,
2 H), 1.68 (m, 1 H); MS m/z 391 (M+1). Example 53:
(8S)-L/-(f5-(4-Methyl-1-piperazinyl)imidazoH
.2-alpyridin-2-yllmethyl)-/V-
(2-methylpropyl)-5.6.7.8-tetrahvdro-8-quinolin amineA
solution of
(8S)-L/-{(1S)-1-[4-(methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1-
piperazinyl)imidazo[1,2-a]pyridin-2-yl]methyl}-5,6,7,8
-tetrahydro-8-quinolinamine (600 mg, 1.17 mmol) in
dichloromethane (4 ml_) was treated with
trifluoroacetic acid (2 mL) and stirred at room
temperature for 2.5 hours. The reaction was
concentrated, diluted with dichloromethane, and washed
with saturated aqueous sodium carbonate. The organic
layer was separated, dried over magnesium sulfate,
filtered, and concentrated to yield the crude
deprotected intermediate (8S)-L/-{[5-(4-methyl-1-
piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinoli
namine. This intermediate (73 mg, 0.195 mmol) was
dissolved in dichloroethane ( 1 mL) and treated with
isobutyraldehyde (36 ml_, 0.39 mmol), glacial acetic
acid (17 ml_, 0.29 mmol), and sodium
triacetoxyborohydride (62 mg, 0.29 mmol) and stirred
at room temperature for 15 hours. The reaction was
diluted with dichloromethane and washed with saturated
aqueous sodium carbonate. The organic layer was
separated and the aqueous extracted with
dichloromethane. The organic layers were combined,
dried over magnesium sulfate, filtered, concentrated,
and purified by preparative chromatography (0-60%
acetonitrile-water; 0.1% trifluoroacetic acid) and
then diluted with dichloromethane, washed with
saturated aqueous sodium carbonate, and dried with
magnesium sulfate to give 24 mg (29% yield, 2 steps)
(8S)- L/-{[5-(4-methyl-1 -piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}- L/-(2-methylpropyl)-
5,6,7,8-tetrahydro-8-quinolinamine as a yellow oil. 1H
NMR (400 MHz, CDCI3) d 8.47 (d, J = 4.5 Hz, 1 H), 7.78
(s, 1 H), 7.30 (d, J = 7.5 Hz, 1 H), 7.26-7.24 (m, 1
H), 7.1 1- 7.07 (m, 1 H), 7.01 (dd, J = 7.7, 4.7 Hz, 1
H), 6.22 (d, J = 7.2 Hz, 1 H)14.14 (m, 1 H), 4.01 (dd,
J = 71.6, 16.0 Hz, 2 H), 3.17 (s, 4 H), 2.78-2.58 (m,
7 H), 2.46-2.41 (m, 4 H), 2.12 (m, 1 H), 1.99-1 .88
(m, 2 H), 1.77-1.62 (m, 2 H), 0.87 (d, J = 6.7 Hz, 6
H); MS m/z433 (M+1).Example 54:
(8S)-L/-Ethyl-L/-(r5-(4-rnethyl-1-piperazinv irnidazoM
.2-a1pyridin-2- 



vpmethyl)-5.6.7.8-tetrahvdro-8-quinolinamine
(8S)-L/-Ethyl-L/-{[5-(4-methyl-1
-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-5,6,7,8-
tetrahydro-8-quinolinamine was prepared from
(8S)-L/-{(1S)-1-[4- (methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2
- yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine and
acetaldehyde via deprotection and reductive amination
in a similar manner as described herein to give a pale
yellow oil (19% yield, 2 steps). 1H NMR (400 MHz,
CDCI3) d 8.47 (d, J = 4.4 Hz 1 H), 7.65 (s, 1 H), 7.29
(d, J = 7.7 Hz1 1 H) 7.24-7.23 (m, 1 H), 7.10-7.06 (m,
1 H), 7.00 (dd, J = 7.6, 4.7 Hz, 1 H), 6.21 (d, J =
7.2 Hz 1 H), 4.21 (m, 1 H), 4.01-3.83 (m, 2 H), 3.12
(s, 4 H), 2.90-2.82 (m, 2 H), 2.79-2.72 (m, 2 H)12.66
(s, 4 H), 2.40 (s, 3 H), 2.14 (m, 1 H), 2.02-1 .88 (m,
2 H)1 1.64 (m, 1 H), 1.07 (t, J = 7.0 Hz 3 H); MS m/z
405 (M+1 ). Example 55: (8S)-N-(I
-Methylethyl)-N-{r5-(4-methyl-1 -piperazinyhimidazoM
.2-
alPyridin-2-vnmethyl)-5.6,7.8-tetrahvdro-8-Quinolin
amine(8S)-N-(I -Methylethyl)-N-{[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-{(1S)-1-[4-
(methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine and
acetone via deprotection and reductive amination in a
similar manner as described herein to give a pale
yellow oil (50% yield, 2 steps). 1H NMR (400 MHz,
CDCI3) d 8.44 (d, J = 4.5 Hz, 1 H), 7.64 (s, 1 H),
7.24-7.18 (m, 2 H), 7.06-7.02 (m, 1 H), 6.96 (dd, J =
7.6, 4.7 Hz, 1 H), 6.17 (d, J = 7.1 Hz, 1 H), 4.22 (m,
1 H), 3.92 (dd, J = 29.9, 16.6 Hz, 2 H), 3.20-3.14 (m,
1 H), 3.10 (s, 4 H), 2.81-2.73 (m, 2 H), 2.66 (s, 4
H), 2.41 (s, 3 H), 2.03-1.93 (m, 3 H), 1.63 (m, 1 H),
1.12 (m, 6 H); MS m/z 419 (M+1). Example 56:
(8S)-L/-(r5-(4-Methyl-1-piperazinyl)imidazo p
.2-alpyridin-2-v pmethyl)-L/-
propyl-5.6.7.8-tetrahvdro-8-quinolinamine
(8S)-L/-{[5-(4-Methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}- L/-propyl-
5,6,7,8-tetrahydro-8-quinolinamine was prepared from
(8S)-L/-{(1S)-1-[4-(methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine and
propionaldehyde via deprotection and reductive
amination in a similar manner as described herein to
give a pale yellow oil (40% yield, 2 steps). 1H NMR
(400 MHz1CDCI3) d 8.45 (d, J = 4.4 Hz, 1 H), 7.67 (s,
1 H)17.28 (d, J = 7.6 Hz, 1 H)17.24-7.22 (m, 1 H),
7.08-7.04 (m, 1 H), 6.99 (dd, J = 7.6, 4.7 Hz1 1 H),
6.20 (d, J = 7.2 Hz1 1 H), 4.16 (m, 1 H) 3.94 (dd, J =
62.0, 15.2 Hz, 2 H), 3.12 (S14 H), 2.77-2.60 (m, 8 H),
2.39 (s, 3 H), 2.1 1 (m, 1 H), 1.99-1.86 (m, 2 H),
1.47 (m, 2 H), 1.62 (m, 1H) 0.81 (t, J = 7.3 Hz 3 H);
MS m/z 4 19 (M+1 ) . Example 57:
(8S)-/V-(Cvclopropylmethyl)-L/-(f5-(4-methyl-1
-piperazinvPimidazoH .2-
alpyridin-2-vNmethyl)-5.6.7.8-tetrahydro-8-quinolinami
ne (8S)-L/-(Cyclopropylmethyl)-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2
- yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-{(1S)-1-[4-
(methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2
- yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine and
cyclopropane carboxaldehyde via deprotection and
reductive amination in a similar manner as described
herein to give a pale yellow oil (14% yield, 2 steps).
1H NMR (400 MHz, CDCI3) d 8.47 (d, J = 4.5 Hz1 1 H)
7.72 (S1 1 H)17.30-7.26 (m, 2 H)17.08 (dd, J = 8.9,
7.2 Hz, 1 H), 7.00 (dd, J = 7.5, 4.7 Hz, 1 H)16.22 (d,
J = 7.2 Hz, 1 H), 4.36 (m, 1 H), 4.17-3.94 (m, 2 H),
3.13 (s, 4 H)12.81-2.74 (m, 2 H), 2.67 (s, 4 H),
2.57-2.51 (m, 2 H), 2.40 (s, 3 H), 2.18 (m, 1 H)
2.00-1.88 (m, 2 H) 1.65 (m, 1 H), 0.95 (m, 1 H),
0.44-0.37 (m, 2 H), 0.1 1-0.05 (m, 2 H); MS m/z 431
(M+1). Example 58:
(8S)-/V-Bufyl-L/-(r5-(4-methyl-1-piperazinyl)irnidazoH
,2-alpyridin-2- yllmethyl)-5.6.7.8-tetrahvdro-8-
auinolinamine(8S)-L/-Butyl-L/-{[5-(4-methyl-1-piperazi
nyl)imidazo[1,2-a]pyridin-2-yl]nnethyl}-5,6,7,8-
tetrahydro-8-quinolinamine was prepared from
(8S)-L/-{(1S)-1-[4- (methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine and
butyraldehyde via deprotection and reductive amination
in a similar manner as described herein to give a
yellow oil (37% yield, 2 steps). 1H NMR (400 MHz,
CDCI3) d 8.45 (d, J = 4.4 Hz, 1 H), 7.66 (s, 1 H),
7.28 (d, J = 7.5 Hz, 1 H), 7.24-7.22 (m, 1 H)1
7.09-7.05 (m, 1 H), 6.99 (dd, J = 7.6, 4.7 Hz, 1 H),
6.20 (d, J = 7.2 Hz, 1 H), 4.16 (m, 1 H), 3.93 (dd, J
= 61.9, 15.1 Hz, 2 H), 3.12 (s, 4 H), 2.80-2.72 (m, 4
H), 2.68-2.60 (m, 4 H), 2.40 (s, 3 H), 2.10 (m, 1 H),
1.99-1 .86 (m, 2 H), 1.63 (m, 1 H), 1.48-1 .42 (m, 2
H), 1.29-1 .21 (m, 2 H), 0.79 (t, J = 7.3 Hz, 3 H); MS
m/z433 (M+1). Example 59:
(8S)-L/-(f5-(4-Methyl-1-piperazinyl)imidazo p
,2-a1pyridin-2-yllmethyl)-/V-
(phenylmethyl)-5.6.7.8-tetrahvdro-8-quinolinamine(8S)-
/V-{[5-(4-Methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}- L/-
(phenylmethyl)-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-{(1S)-
1-[4-(methyloxy)phenyl]ethyl}- L/-{[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine and
benzaldehyde via deprotection and reductive amination
in a similar manner as described herein to give an
orange oil (88% yield, 2 steps). 1H NMR (400 MHz,
CDCI3) d 8.51 (d, J = 4.4 Hz, 1 H), 7.73 (s, 1
H)17.52-7.50 (m, 2 H), 7.28-7.22 (m, 4 H), 7.14 (m, 1
H), 7.08-7.04 (m, 1 H), 7.00 (dd, J = 7.7, 4.7 Hz, 1
H), 6.18 (d, J = 7.4 Hz, 1 H), 4.16 (m, 1 H), 4.1
1-3.77 (m, 4 H), 3.10 (s, 4 H), 2.80-2.72 (m, 2 H),
2.66 (s, 4 H), 2.42 (s, 3 H), 2.15 (m, 1 H), 2.00-1.91
(m, 2 H), 1.62 (m, 1 H); MS m/z 467 (M+1). Example 60:
(8S)-L/-r(2-Fluorophenvnmethyl1-L/-(r5-(4-methyl-1-
piperazinyl)imidazo p
.2-a1pyridin-2-yllmethyl)-5.6.7.8-tetrahydro-8-quinoli
namine (8S)-L/-[(2-Fluorophenyl)methyl]-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-
2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-{(1S)-1-[4-
(methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine and
2-fluorobenzaldehyde via deprotection and reductive
amination in a similar manner as described herein to
give a tan oil (80% yield, 2 steps). 1H NMR (400 MHz,
CDCI3) d 8.51 (d, J = 4.4 Hz, 1 H), 7.83 (t, J = 7.5
Hz, 1 H), 7.70 (s, 1 H), 7.30 (d, J = 7.6 Hz, 1 H),
7.25-7.23 (m, 1 H), 7.14-7.01 (m, 4 H)1 6.92 (m, 1 H),
6.20 (d, J = 7.2 Hz, 1 H), 4.18 (m, 1 H), 4.1 1-3.95
(m, 4 H), 3.1 1 (s, 4 H), 2.82-2.75 (m, 2 H), 2.67 (s,
4 H), 2.43 (s, 3 H), 2.18 (m, 1 H), 2.01-1.90 (m, 2
H), 1.65 (m, 1 H); MS m/z 485 (M+1).Example 6 1:
(8S)-L/-F(3-FluoroDhenvnmethyll-L/-(r5-(4-methyl-1-
piDerazinv
imidazori.2-alpvridin-2-vllmethvl)-5.6.7.8-tetrahvdro-
8-quinolinamine (8S)-L/-[(3-Fluorophenyl)methyl]-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-
2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-{(1S)-1-[4-
(methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine and
3-fluorobenzaldehyde via deprotection and reductive
amination in a similar manner as described herein to
give a tan oil (73% yield, 2 steps). 1H NMR (400 MHz,
CDCI3) d 8.53 (d, J = 4.3 Hz, 1 H), 7.78 (s, 1 H),
7.43 (d, J = 10.2 Hz, 1 H), 7.30 (d, J = 7.6 Hz, 1 H),
7.26-7.23 (m, 1 H), 7.20-7.15 (m, 2 H), 7.10-7.06 (m,
1 H), 7.03 (dd, J = 7.7, 4.6 Hz, 1 H), 6.83 (m, 1 H),
6.21 (d, J = 7.2 Hz, 1 H), 4.16 (m, 1 H), 4.12-3.95
(m, 3 H), 3.80 (d, J = 14.6 Hz, 1 H), 3.13 (S, 4 H),
2.82-2.63 (m, 6 H), 2.44 (s, 3 H), 2.20 (m, 1 H),
2.00-1.90 (m, 2 H), 1.65 (m, 1 H); MS m/z 485 (M+1).
Example 62: (8S)-L/-r(4-Fluorophenyl)methyll-
L/-(r5-(4-methyl-1-
piperazinyl)imidazof1.2-alpyridin-2-vnmethyl)-5.6.7.8-
tetrahvdro-8-quinolinamine(8S)-L/-[(4-Fluorophenyl)met
hyl]-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-
2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-{(1S)-1-[4-
(methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2
- yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine and
4-fluorobenzaldehyde via deprotection and reductive
amination in a similar manner as described herein to
give a tan oil (50% yield, 2 steps). 1H NMR (400 MHz,
CDCI3) d 8.51 (d, J = 4.4 Hz, 1 H), 7.67 (s, 1 H),
7.48-7.45 (m, 2 H), 7.29 (d, J = 7.5 Hz, 1 H), 7.23
(d, J = 8.7 Hz, 1 H), 7.07 (dd, J = 8.9, 7.3 Hz, 1 H),
7.01 (dd, J = 7.5, 4.6 Hz1 1 H), 6.92-6.88 (m, 2 H),
6.19 (d, J = 7.1 Hz, 1 H), 4.15 (m, 1 H), 4.03-3.91
(m, 3 H)13.74 (d, J = 14.1 Hz, 1 H), 3.10 (s, 4 H),
2.79-2.72 (m, 2 H), 2.66 (s, 4 H), 2.42 (s, 3 H), 2.15
(m, 1 H), 1.99-1.91 (m, 2 H), 1.62 (m, 1 H); MS m/z
485 (M+1). Example 63: (8S)-L/-r(2-Bromophenvnmethyll-
L/-(r5-(4-methyl-1- piperazinyl)imidazori
.2-alpyridin-2-yllmethyl)-5.6.7.8-tetrahvdro-8-
auinolinamine(8S)-L/-[(2-Bromophenyl)methyl]-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-
2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-{(1S)-1-[4-
(methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2
- yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine and
2-bromobenzaldehyde via deprotection and reductive
amination in a similar manner as described herein to
give an orange oil (68% yield, 2 steps). 1H NMR (400
MHz, CDCI3) d 8.50 (d, J = 4.3 Hz1 1 H), 7.99 (d, J =
7.5 Hz, 1 H), 7.63 (s, 1 H), 7.39 (d, J = 8.0 Hz, 1
H), 7.30 (d, J = 7.7 Hz, 1 H), 7.24-7.18 (m, 2 H),
7.08-7.00 (m, 2 H), 6.98-6.94 (m, 1 H), 6.16 (d, J =
7.4 Hz, 1 H), 4.20 (m, 1 H), 4.13-4.01 (m, 4 H), 3.05
(s, 4 H), 2.83-2.75 (m, 2 H), 2.68- 2.60 (m, 4 H),
2.41 (s, 3 H), 2.25 (m, 1 H), 2.01-1 .92 (m, 2 H),
1.66 (m, 1 H); MS m/z 546 (M+1). Example 64:
(8S)-L/-r(3-Bromophenyl)methyll- L/-(r5-(4-methyl-1-
piperazinyl)imidazo p
.2-alpyridin-2-vnmethyl)-5.6.7.8-tetrahvdro-8-
auinolinamine (8S)-L/-[(3-Bromophenyl)methyl]-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1 ,2-a]pyridin-
2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-{(1S)-1-[4-
(methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2
- yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine and
3-bromobenzaldehyde via deprotection and reductive
amination in a similar manner as described herein to
give an orange oil (76% yield, 2 steps). 1H NMR (400
MHz, CDCI3) d 8.52-8.51 (m, 1 H), 7.80 (s, 1 H), 7.73
(s, 1 H), 7.34-7.18 (m, 4 H), 7.10-7.00 (m, 3 H), 6.20
(d, J = 7.1 Hz, 1 H), 4.14 (m, 1 H), 4.06-3.93 (m, 3
H), 3.74 (m, 1 H), 3.1 1 (s, 4 H), 2.76-2.60 (m, 6 H),
2.43 (s, 3 H), 2.17 (m, 1 H), 1.99-1 .89 (m, 2 H),
1.63 (m, 1 H); MS m/z 546 (M+1).Example 65:
(8SVL/-r(4-Bromophenyl)methyll- L/-(r5-(4-methyl-1-
piperazinvl)imidazori
.2-alpvridin-2-vllmethvlV5.6.7.8-tetrahvdro-8-quinolin
amine (8S)-L/-[(4-Bromophenyl)methyl]-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1 ,2-a]pyridin-
2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-{(1S)-1-[4-
(methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine and
4-bromobenzaldehyde via deprotection and reductive
amination in a similar manner as described herein to
give an orange oil (75% yield, 2 steps). 1H NMR (400
MHz, CDCI3) d 8.51-8.49 (m, 1 H), 7.62 (s, 1 H),
7.40-7.21 (m, 6 H), 7.10-7.00 (m, 2 H), 6.20-6.15 (m,
1 H), 4.14 (m, 1 H), 4.03-3.92 (m, 3 H), 3.72 (m, 1
H), 3.09 (s, 4 H), 2.80-2.72 (m, 2 H), 2.64 (s, 4 H),
2.43 (S, 3 H), 2.16 (m, 1 H), 1.99-1.90 (m, 2 H), 1.62
(m, 1 H); MS m/z 546 (M+1). Example 66:
(8S)-L/-r(2-Methylphenyl)methyll- L/-(f5-(4-methyl-1-
piperazinyl)imidazo p
.2-alpyridin-2-yl1methyl)-5.6.7.8-tetrahydro-8-quinoli
namine(8S)-L/-[(2-Methylphenyl)methyl]-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-
2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-{(1S)-1-[4-
(methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2
- yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine and
o-tolualdehyde via deprotection and reductive
amination in a similar manner as described herein to
give an orange oil (71% yield, 2 steps). 1H NMR (400
MHz, CDCI3) d 8.51 (d, J = 4.6 Hz, 1 H), 7.74 (d, J =
7.4 Hz, 1 H), 7.66 (s, 1 H), 7.30 (d, J = 7.6 Hz, 1
H), 7.24-7.22 (m, 1 H), 7.14-7.00 (m, 5 H), 6.19 (d, J
= 7.2 Hz, 1 H), 4.21-4.12 (m, 2 H), 3.99-3.87 (m, 3
H), 3.10 (s, 4 H), 2.78 (m, 1 H), 2.66 (s, 4 H), 2.54
(s, 1 H), 2.43 (s, 3 H), 2.32 (s, 3 H), 2.16 (m, 1 H),
2.01 - 1.95 (m, 2 H), 1.63 (m, 1 H); MS m/z 481 (M+1 )
. Example 67: (8S)-L/-r(3-Methylphenyl)methyll-
L/-(r5-(4-methyl-1- piperazinyl)imidazon
.2-aipyridin-2-yllmethyl)-5.6.7.8-tetrahvdro-8-quinoli
n amine (8S)-L/-[(3-Methylphenyl)methyl]-
L/-{[5-(4-methyl-1 -piperazinyl)imidazo[1
,2-a]pyridin-
2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-{(1S)-1-[4-
(methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine and
m-tolualdehyde via deprotection and reductive
amination in a similar manner as described herein to
give an orange oil (69% yield, 2 steps). 1H NMR (400
MHz, CDCI3) d 8.52 (d, J = 4.6 Hz, 1 H), 7.74 (s, 1
H), 7.34-7.23 (m, 4 H), 7.16-6.96 (m, 4 H), 6.21 (d, J
= 7.3 Hz, 1 H), 4.17 (m, 1 H), 4.09-3.76 (m, 4 H),
3.13 (s, 4 H), 2.81-2.62 (m, 6 H), 2.44 (s, 3 H), 2.31
(s, 3 H), 2.17 (m, 1 H), 2.01-1.94 (m, 2 H), 1.64 (m,
1 H); MS m/z 481 (M+1). Example 68:
(8S)-L/-r(4-Methylphenyl)methv p-L/-(f5-(4-methyl-1-
piperazinyl)imidazof1
.2-alpyridin-2-yllmethyl)-5.6.7.8-tetrahvdro-8-
auinolinamine(8S)-L/-[(4-Methylphenyl)methyl]-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1 ,2-a]pyridin-
2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-{(1S)-1-[4-
(methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine and
p-tolualdehyde via deprotection and reductive
amination in a similar manner as described herein to
give an orange oil (67% yield, 2 steps). 1H NMR (400
MHz, CDCI3) d 8.52 (d, J = 4.5 Hz, 1 H), 7.73 (s, 1
H), 7.42 (d, J = 7.7 Hz, 2 H), 7.29 (d, J = 7.5 Hz, 1
H), 7.26-7.23 (m, 1 H), 7.10-7.05 (m, 3 H), 7.02 (dd,
J = 7.5, 4.7 Hz, 1 H), 6.20 (d, J = 7.2 Hz, 1 H), 4.17
(m, 1 H), 4.07- 3.74 (m, 4 H), 3.12 (s, 4 H),
2.82-2.74 (m, 2 H), 2.70-2.61 (m, 4 H), 2.44 (s, 3 H),
2.28 (s, 3 H), 2.16 (m, 1 H), 2.00-1.93 (m, 2 H), 1.63
(m, 1 H); MS m/z 481 (M+1). Example 69:
(8S)-L/-(f5-(4-Methyl-1-piperazinvnimidazo p
.2-alpyridin-2-yllmethyl)- L/-
(r2-(trifluoromethyl)phenvnmethyl)-5.6.7.8-tetrahvdro-
8-quinolinamine
(8S)-L/-{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyri
din-2-yl]methyl}- L/-{[2-
(trifluoromethyl)phenyl]methyl}-5,6,7,8-tetrahydro-8-q
uinolinamine was prepared from(8S)-L/-{(1 S)-1
-[4-(methyloxy)phenyl]ethyl}- L/-{[5-(4-methyl-1
-piperaziny|)imidazo[1 ,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine and 2- (trifluoromethyl)benzaldehyde via
deprotection and reductive amination in a similar
manner as described herein to give an orange oil (82%
yield, 2 steps). 1H NMR (400 MHz, CDCI3) d 8.51 (d, J
= 4.1 Hz, 1 H), 8.41 (d, J = 7.6 Hz, 1 H), 7.66 (s, 1
H)17.48 (d, J = 7.7 Hz, 1 H), 7.43 (t, J = 7.5 Hz, 1
H), 7.30 (d, J = 7.5 Hz, 1 H), 7.25-7.23 (m, 1 H),
7.17 (t, J = 7.6 Hz, 1 H), 7.09-7.00 (m, 2 H), 6.17
(d, J = 7.2 Hz, 1 H), 4.20 (m, 1 H), 4.05 (s, 2 H),
4.00 (d, J = 3.1 Hz, 2 H), 3.23 (s, 1 H), 3.06 (s, 4
H), 2.79 (m, 1 H), 2.69-2.61 (m, 4 H), 2.42 (s, 3 H),
2.24 (m, 1 H), 2.01-1.91 (m, 2 H), 1.65 (m, 1 H); MS
m/z 535 (M+1). Example 70:
(8S)-L/-(r5-(4-Methyl-1-piperazinyl)imidazoH
,2-alpyridin-2-yl1methyl>-L/-
(r3-(trifluoromethyl)phenyl1methyl)-5.6.7.8-tetrahvdro
-8-Quinolinamine (8S)-L/-{[5-(4-Methyl-1
-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-/V-{[3-
(trifluoromethyl)phenyl]methyl}-5,6,7,8-tetrahydro-8-q
uinolinamine was prepared from
(8S)-L/-{(1S)-1-[4-(methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1 ,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine and 3- (trifluoromethyl)benzaldehyde via
deprotection and reductive amination in a similar
manner as described herein to give an orange oil (74%
yield, 2 steps). 1H NMR (400 MHz, CDCI3) d 8.51 (d, J
= 3.9 Hz, 1 H), 7.95 (s, 1 H), 7.74 (s, 1 H), 7.59 (d,
J = 7.5 Hz, 1 H), 7.35 (d, J = 7.7 Hz, 1 H), 7.30-7.21
(m, 3 H), 7.09-7.05 (m, 1 H), 7.01 (dd, J = 7.4, 4.6
Hz, 1 H), 6.19 (d, J = 7.1 Hz, 1 H), 4.16 (m, 1 H),
4.05-3.97 (m, 3 H), 3.79 (d, J = 14.6 Hz, 1 H), 3.10
(s, 4 H), 2.80-2.72 (m, 2 H), 2.66 (s, 4 H), 2.42 (s,
3 H), 2.18 (m, 1 H), 2.03-1.91 (m, 2 H), 1.64 (m, 1
H); MS m/z 535 (M+1).Example 7 1:
(8S)-L/-(r5-(4-Methyl-1- p ip erazinyl)imidazori
.2-alPyridin-2-yllnnethyl)- L/-
(r4-(trifluoromethyl)phenyllmethyl>-5.6.7.8-tetrahvdro
-8- auinolinamine
(8S)-L/-{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyri
din-2-yl]methyl}- L/-{[4-
(trifluoromethyl)phenyl]methyl}-5,6,7,8-tetrahydro-8-q
uinolinamine was prepared from (8S)-L/-{(1 S)-1
-[4-(methyloxy)phenyl]ethyl}- L/-{[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine and 4- (trifluoromethyl)benzaldehyde via
deprotection and reductive amination in a similar
manner as described herein to give an orange oil (86%
yield, 2 steps). 1H NMR (400 MHz, CDCI3) d 8.52-8.46
(m, 1 H), 7.65-7.59 (m, 3 H), 7.47-7.40 (m, 2 H),
7.31-7.19 (m, 2 H)17.10-6.98 (m, 2 H), 6.21-6.15 (m, 1
H), 4.18-4.07 (m, 2 H), 4.00-3.94 (m, 2 H), 3.81 (m, 1
H), 3.07 (s, 4 H), 2.80-2.72 (m, 2 H), 2.63 (s, 4 H),
2.42-2.37 (m, 3 H), 2.18 (m, 1 H), 2.01-1.92 (m, 2 H),
1.64 (m, 1 H); MS m/z 535 (M+1). Example 72:
(8S)-L/-(r2-(Methyloxy)phenyllmethyl)-
L/-(r5-(4-methyl-1 -
piperazinyl)imidazori.2-a1pyridin-2-vnmethyl)-5.6.7.8-
tetrahvdro-8-quinolin
amine(8S)-/V-{[2-(Methyloxy)phenyl]methyl}-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine quinolinamine was prepared from (8S)-L/-{(1 S)-1
-[4-(methyloxy)phenyl]ethyl}- L/-{[5-(4-methyl-1 -
piperazinyl)imidazo[1
,2-a]pyridin-2-yl]rnethyl}-5,6,7,8-tetrahydro-8-quinol
inamine and o-anisaldehyde via deprotection and
reductive amination in a similar manner as described
herein to give a tan oil (68% yield, 2 steps). 1H NMR
(400 MHz, CDCI3) d 8.49 (d, J = 4.2 Hz, 1 H), 7.92 (d,
J = 7.3 Hz, 1 H), 7.72 (s, 1 H), 7.27 (d, J = 7.6 Hz,
1 H), 7.22 (d, J = 8.9 Hz, 1 H), 7.13-7.09 (m, 1 H),
7.07-7.05 (m, 1 H), 6.99 (dd, J = 7.5, 4.6 Hz, 1 H),
6.91 (t, J = 7.4 Hz, 1 H), 6.74 (d, J = 8.1 Hz, 1 H),
6.16 (d, J = 7.0 Hz, 1 H), 4.19 (m, 1 H), 4.09-3.89
(m, 4 H), 3.75 (s, 3 H), 3.07 (s, 4 H), 2.92 (s, 1 H),
2.78 (m, 1 H), 2.62 (s, 4 H), 2.40 (s, 3 H), 2.20 (m,
1 H)12.00-1.95 (m, 2 H), 1.62 (m, 1 H); MS m/z 497
(M+1). Example 73:
(8S)-/V-fr3-(Methyloxy)phenyllmethyl)-/V-fr5-(4-methyl
-1 - piperazinyl)imidazori
.2-aipyridin-2-yllmethyl)-5.6,7.8-tetrahvdro-8-quinoli
namine (8S)-L/-{[3-(Methyloxy)phenyl]methyl}-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine was prepared from (8S)-N- {(1 S)-1
-[4-(methyloxy)phenyl]ethyl}- L/-{[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine and m-anisaldehyde via deprotection and reductive
amination in a similar manner as described herein to
give a tan oil (72% yield, 2 steps). 1H NMR (400 MHz,
CDCI3) d 8.50 (d, J = 4.4 Hz, 1 H), 7.72 (s, 1 H),
7.30-7.27 (m, 2 H), 7.25-7.23 (m, 1 H), 7.13-6.98 (m,
4 H), 6.67 (m, 1 H), 6.19 (d, J = 7.1 Hz, 1 H)14.17
(m, 1 H) 4.03-3.92 (m, 3 H), 3.80-3.70 (m, 4 H) 3.08
(S 4 H), 2.80-2.73 (m, 2 H)12.65 (s, 4 H), 2.41 (s, 3
H), 2.17 (m, 1 H), 2.00-1.91 (m, 2 H)1 1.62 (m, 1 H);
MS m/z 497 (M+1).Example 74:
(8SVL/-(r4-(Methyloxybhenyllmethyl)-
L/-(r5-(4-methyl-1 - piDerazinyl)imidazof1
.2-a1pyridin-2-vnmethylV5.6.7.8-tetrahvdro-8-
auinolinamine (8S)-L/-{[4-(Methyloxy)phenyl]methyl}-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1 ,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine was prepared from (8S)-N- {(1 S)-1
-[4-(methyloxy)phenyl]ethyl}- L/-{[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine and p-anisaldehyde via deprotection and reductive
amination in a similar manner as described herein to
give a tan oil (60% yield, 2 steps). 1H NMR (400 MHz,
CDCI3) d 8.51 (m, 1 H), 7.69 (s, 1 H)1 7.41 (d, J =
8.0 Hz, 2 H), 7.28 (d, J = 7.4 Hz, 1 H) 7.23 (d, J =
9.0 Hz 1 H) 7.07 (m, 1 H), 7.01 (m, 1 H), 6.77 (d, J =
7.9 Hz 2 H)16.19 (d, J = 7.2 Hz, 1 H)14.16 (m, 1
H)14.02-3.89 (m, 3 H), 3.73-3.68 (m, 4 H), 3.1 1 (s, 4
H) 2.85-2.72 (m, 2 H), 2.66 (s, 4 H), 2.42 (S, 3 H),
2.13 (m, 1 H)1 1.99-1 .92 (m, 2 H), 1.62 (m, 1 H); MS
m/z 497 (M+1). Example 75: (8SVL/-(r4-(1
-Methylethvnphenyllmethyl)- L/-(r5-(4-methyl-1 -
piperazinyl)imidazon
.2-aipyridin-2-yllmethyl)-5.6.7.8-tetrahvdro-8-quinoli
namine(8S)-L/-{[4-(1 -Methylethyl)phenyl]methyl}-
L/-{[5-(4-methyl-1 -piperazinyl)imidazo[1 ,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine was prepared from (8S)-N- {(1 S)-1
-[4-(methyloxy)phenyl]ethyl}- L/-{[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine and 4- isopropylbenzaldehyde via deprotection and
reductive amination in a similar manner as described
herein to give a tan oil (60% yield, 2 steps). 1H NMR
(400 MHz, CDCI3) d 8.51 (d, J = 4.2 Hz, 1 H), 7.77 (s,
1 H), 7.44 (d, J = 7.9 Hz, 2 H), 7.28 (d, J = 7.5 Hz,
1 H), 7.23 (d, J = 9.2 Hz, 1 H), 7.1 1-7.05 (m, 3 H),
7.00 (dd, J = 7.7, 4.7 Hz, 1 H), 6.19 (d, J = 7.1 Hz,
1 H), 4.18 (m, 1 H), 4.08-4.02 (m, 2 H), 3.94 (d, J =
15.5 Hz, 1 H), 3.77 (d, J = 14.2 Hz, 1 H), 3.12 (s, 4
H), 2.86-2.72 (m, 3 H), 2.68 (s, 4 H), 2.44 (s, 3 H),
2.15 (m, 1 H), 1.99-1.93 (m, 2 H), 1.62 (m, 1 H), 1.19
(d, J = 6.9 Hz, 6 H); MS m/z 509 (M+1). Example 76:
(8S)-L/-(4-Biphenylylmethyl)-
L/-{r5-(4-methyl-1-piperazinyl)imidazo p .2-
aipyridin-2-yllmethyl)-5.6.7.8-tetrahydro-8-quinolin
amine(8S)-L/-(4-Biphenylylmethyl)-
L/-{[5-(4-methyl-1-piperazinyl)imida2
q[1,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-{(1S)-1-[4-
(methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2
- yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine and
4-biphenylbenzaldehyde via deprotection and reductive
amination in a similar manner as described herein to
give a tan oil (52% yield, 2 steps). 1H NMR (400 MHz,
CDCI3) d 8.54 (d, J = 4.0 Hz, 1 H), 7.74 (s, 1 H),
7.59 (d, J = 7.9 Hz, 2 H), 7.53 (d, J = 7.3 Hz, 2 H),
7.47 (d, J = 8.1 Hz, 2 H), 7.41-7.37 (m, 2 H),
7.31-7.24 (m, 3 H), 7.08 (dd, J = 8.9, 7.3 Hz, 1 H)
7.03 (dd, J = 7.6, 4.6 Hz, 1 H), 6.19 (d, J = 7.0 Hz,
1 H), 4.22 (m, 1 H), 4.16-3.97 (m, 3 H) 3.86 (d, J =
14.5 Hz, 1 H), 3.10 (s, 4 H), 2.82-2.75 (m, 2 H), 2.65
(s, 4 H), 2.40 (s, 3 H), 2.20 (m, 1 H) 2.03-1.96 (m, 2
H) 1.65 (m, 1 H); MS m/z 543 (M+1). Example 77:
(8S)-L/-ir5-(4-Methyl-1 -piperazinvDimidazoH
.2-aipyridin-2-yllmethyl>- L/-
(r4-(2-methylpropyl)phenv
pmethyl)-5.6.7.8-tetrahydro-8-quinolinamine
(8S)-L/-{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyri
din-2-yl]methyl}-. L/-{[4-(2-
methylpropyl)phenyl]methyl}-5,6,7,8-tetrahydro-8-quino
linamine was prepared from
(8S)-L/-{(1S)-1-[4-(methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine and 4-isobutylbenzaldehyde via deprotection and
reductive amination in a similar manner as described
herein to give a tan oil (42% yield, 2 steps). 1H NMR
(400 MHz, CDCI3) d 8.51 (d, J = 4.3 Hz, 1 H), 7.76 (s,
1 H), 7.41 (d, J = 7.8 Hz, 2 H) 7.28 (d, J = 7.4 Hz, 1
H)17.23 (d, J = 8.2 Hz, 1 H) 7.07 (dd, J = 8.7, 7.3
Hz, 1 H), 7.02-6.99 (m, 3 H)16.19 (d, J = 7.1 Hz, 1
H), 4.17 (m, 1 H), 4.08-4.02 (m, 2 H), 3.94 (d, J =
15.2 Hz, 1 H), 3.78 (d, J = 14.3 Hz 1 H), 3.12 (s, 4
H), 2.79-2.72 (m, 2 H), 2.67 (s, 4 H), 2.44 (s, 3 H),
2.39 (d, J = 7.4 Hz12H), 2.15 (m, 1 H), 1.99-1 .93 (m,
2 H)1 1.79 (sept, J = 6.7 Hz, 1 H)1 1.62 (m, 1 H),
0.85 (d, J = 6.7 Hz, 6 H); MS m/z 523 (M+1 ) . Example
78: 2-f(r5-(4-Methyl-1-piperazinyl)imidazof1
2-aiDyridin-2-yllmethylir(8S)- 5.6.7.8-tetrahvdro-8-
auinolinyllamino)ethano l A solution of
(8S)-L/-{(1S)-1-[4-(methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1- piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinoli
namine (300 mg, 0.59 mmol) in dichloromethane (2 ml_)
was treated with trifluoroacetic acid ( 1 mL) and
stirred at room temperature for 2.5 hours. The
reaction was concentrated, diluted with
dichloromethane, and washed with saturated aqueous
sodium carbonate. The organic layer was separated,
dried over magnesium sulfate, filtered, and
concentrated to yield the crude deprotected
intermediate (8S)-L/-{[5-(4-methyl-1-
piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinoli
namine. This intermediate ( 111 mg, 0.295 mmol) was
dissolved in acetonitrile (1.5 mL) and treated with
(2-bromoethoxy)-tert-butyl-dimethylsilane (70 ml_,
0.325 mmol), N Ndiisopropylethylamine (125 ml_, 0.715
mmol), and potassium iodide (54 mg, 0.325 mmol). The
reaction was stirred at room temperature for 15 hours
and then at 5O0C for 24 hours. The reaction was
diluted with ethyl acetate and washed with saturated
aqueous sodium carbonate. The organic layer was
isolated, concentrated, and purified by preparative
chromatography (0-90% acetonitrile-water; 0.1%
trifluoroacetic acid) where deprotection occurred and
then diluted with dichloromethane, washed with
saturated aqueous sodium carbonate, and dried with
magnesium sulfate to give 28 mg (23% yield) of an
orange oil. 1H NMR (400 MHz, CDCI3) d 8.49 (d, J = 4.6
Hz, 1 H), 7.85 (s, 1 H), 7.35 (d, J = 7.6 Hz, 1 H)1
7.25 (d, J =8.2 Hz, 1 H), 7.12-7.06 (m, 2 H), 6.21 (d,
J = 7.3 Hz, 1 H), 4.17-4.04 (m, 3 H), 3.63 (m, 1 H),
3.47 (m, 1 H), 3.12 (s, 4 H), 2.83-2.75 (m, 4 H), 2.65
(s, 4 H), 2.40 (s, 3 H), 2.31 (m, 1 H), 2.00 (m, 1 H),
1.80 (m, 1 H), 1.67 (m, 1 H); MS m/z421 (M+1). Example
79: 3-((r5-(4-Methyl-1-piperazinvnimidazoM 2-alPyridi
p-2-yllmethyl)r(8SV
5.6.7.8-tetrahvdro-8-quinolinyllamino)-1-propano l
3-{{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2
-yl]methyl}[(8S)-5,6,7,8-
tetrahydro-8-quinolinyl]amino}-1-propanol was prepared
from (8S)-L/-{(1S)-1-[4- (methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1 -piperazinyl)imidazo[1
,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine and
(3-bromopropoxy)-tert-butyldimethylsilane via
deprotection and alkylation in a similar manner as
described herein to give 13 mg (10% yield) of an
orange oil. 1H NMR (400 MHz, CDCI3) d 8.48 (d, J = 4.5
Hz, 1 H), 7.88 (s, 1 H), 7.36 (d, J = 7.7 Hz, 1 H),
7.26-7.24 (m, 1 H), 7.13- 7.06 (m, 2 H), 6.21 (d, J =
7.3 Hz, 1 H), 4.22 (m, 1 H), 3.94 (dd, J = 49.9, 15.3
Hz, 2 H), 3.82 (m, 1 H), 3.57 (m, 1 H), 3.15 (s, 4 H),
2.91-2.78 (m, 4 H), 2.73-2.66 (m, 4 H), 2.42 (s, 3 H),
2.28 (m, 1 H), 2.03 (m, 1 H), 1.93 (m, 1 H), 1.82 (m,
1 H), 1.68 (m, 1 H), 1.54 (m, 1 H); MS m/z435 (M+1).
Example 80:
(8S)-L/-(r5-(4-Amino-1-piperidinyl)imidazoH
.2-alpyridin-2-yllmethyl)- L/-
methyl-5.6.7.8-tetrahvdro-8-quinolin amineA)
(8S)-L/-r(5-Fluoroimidazo p .2-alpyridin-2-vnmethyll-
L/-((1 S)-1-F4-
(methyloxy)phenyllethyl)-5.6.7.8-tetrahvdro-8-
auinolinamine: (8S)-L/-[(5-Fluoroimidazo[1
,2-a]pyridin-2-yl)methyl]- L/-{(1 S)-1 -[4-
(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-quinolin
amine was prepared from (8S)- A/-{(1
S)-1-[4-(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-
quinolinamine and 5- fluoroimidazo[1
,2-a]pyridine-2-carbaldehyde via reductive amination
in a similar manner as described herein to give a tan
solid (98% yield). 1H NMR (400 MHz, CDCI3) d 8.47 (d,
J = 4.3 Hz, 1 H), 7.80 (s, 1 H), 7.53 (d, J = 8.4 Hz,
2 H), 7.28-7.24 (m, 1 H)1 7.20 (d, J = 7.5 Hz, 1 H),
7.09 (m, 1 H), 6.96 (dd, J = 7.6, 4.6 Hz, 1 H), 6.85
(d, J = 8.6 Hz, 2 H), 6.38 (dd, J = 7.3, 4.8 Hz, 1 H),
4.95 (m, 1 H), 4.05-3.95 (m, 2 H), 3.78 (S, 4 H),
2.67-2.52 (m, 2 H), 2.05 (m, 1 H), 1.87-1.73 (m, 2 H),
1.51 (m, 1 H), 1.28 (d, J = 6.6 Hz, 3 H); MS m/z 431
(M+1 ). B
(8S)-L/-f(5-Fluoroimidazori.2-a1pyridin-2-vnmethyl1-
L/-methyl-5.6.7.8-tetrahvdro-8- auinolinamine:
(8S)-L/-[(5-Fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8- quinolinamine was
prepared from
(8S)-A/-[(5-fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-
L/-{(1 S)-1
-[4-(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-quin
olinamine and formaldehyde via deprotection and
reductive amination in a similar manner as described
herein to give a yellow oil (88% yield, 2 steps). 1H
NMR (400 MHz, CDCI3) d 8.52 (d, J = 4.3 Hz, 1 H), 7.79
(s, 1 H), 7.36 (m, 2 H), 7.13 (m, 1 H), 7.05 (dd, J =
7.7, 4.7 Hz, 1 H), 6.39 (dd, J = 7.3, 4.9 Hz, 1 H),
4.07 (m, 1 H), 3.92 (s, 2 H), 2.76 (m, 2 H), 2.43 (s,
3 H), 2.02 (m, 3 H), 1.70 (m, 1 H); MS m/z 3 11 (M+1
).C) (8S)-L/-ir5-(4-Amino-1 -piperidinvDimidazo p
.2-alpyridin-2-yllmethyl)-A/-methyl-
5.6.7.8-tetrahvdro-8-auinolinamine: A solution of
(8S)-L/-[(5-fluoroimidazo[1 ,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8- tetrahydro-8-quinolinamine (94 mg,
0.30 mmol) in acetonitrile ( 1 mL) was treated with
4-(N-BOC-amino)piperidine (300 mg, 1.50 mmol) and
heated at 5O0C for 15 hours and 7O0C for 24 hours. The
reaction was diluted with dichloromethane, washed with
saturated aqueous sodium carbonate, separated,
concentrated, and purified by flash chromatography
(0-10% ammonium hydroxide in acetonitrile) to give 117
mg (80% yield) 1,1-dimethylethyl
{1-[2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-5-yl]-4-piperidinyl}carbamate as the
protected intermediate. This intermediate was
dissolved in dichloromethane ( 1 mL), treated with
trifluoroacetic acid (0.50 mL,) and stirred at room
temperature for 2 hours. The reaction was
concentrated, diluted with dichloromethane, and washed
with saturated aqueous sodium carbonate. The organic
layer was isolated, concentrated, and purified by
flash chromatography (0-10% ammonium hydroxide in
acetonitrile) to give 72 mg (77% yield)
(8S)-L/-{[5-(4-amino-1-piperidinyl)imidazo[1 ,2-
a]pyridin-2-yl]methyl}-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine as a
yellow oil. 1H NMR (400 MHz, CDCI3) d 8.49 (d, J = 3.5
Hz, 1 H), 7.59 (s, 1 H), 7.31 (d, J = 7.7 Hz, 1 H),
7.24 (d, J = 8.5 Hz, 1 H), 7.06 (m, 1 H), 7.01 (m, 1
H), 6.18 (d, J = 7.4 Hz, 1 H), 4.09 (m, 1 H), 3.92 (s,
2 H), 3.40 (d, J = 11.1 Hz, 2 H), 2.90 (m, 1 H),
2.81-2.63 (m, 4 H), 2.34 (s, 3 H), 2.10 (m, 1 H),
2.02-1.93 (m, 4 H), 1.68-1.57 (m, 3 H); MS A /Z 391
(M+1). Example 8 1: L/
.L/./V-Trimethyl-/V-r2-((methylf(8S)-5.6.7.8-tetrahvdr
o-8- quinolinvnamino)methyl)imidazo p
.2-aipyridin-5-yll-1.2-ethanediamineL/,L/,/V-Trimethyl
-/V-[2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1 ,2-a]pyridin-5-yl]-1
,2-ethanediamine was prepared from
(8S)-L/-[(5-fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6 7,8-tetrahydro- 8-quinolinamine and
A/.A/.W-trimethylethylene diamine via thermal
displacement in a similar manner as described herein
to give a yellow oil (64% yield). 1H NMR (400 MHz,
CDCI3) d 8.46 (d, J = 4.4 Hz 1 H), 7.70 (s, 1 H), 7.30
(d, J = 7.7 Hz, 1 H), 7.22 (d, J = 8.9 Hz, 1 H), 7.06
(dd, J = 8.7, 7.3 Hz, 1 H)17.00 (dd, J = 7.3, 4.8 Hz,
1 H), 6.22 (d, J = 7.3 Hz, 1 H), 4.05 (m, 1 H), 3.91
(s, 2 H), 3.14 (m, 2 H), 2.82 (s, 3 H), 2.77 (m, 1 H),
2.63 (m, 1 H) 2.49 (t, J = 7.2 Hz, 2 H), 2.34 (s, 3
H), 2.17 (s, 6 H), 2.07-1 .95 (m, 3 H), 1.63 (m, 1 H);
MS m/z 393 (M+1 ) . Example 82:
(8S)-L/-(r5-(HexahvdropyrroloM
.2-alPyrazin-2(1HVvnimidazo p .2-
alpyridin-2-vnmethyl)-
L/-methyl-5.6.7.8-tetrahvdro-8-quinolin amine
(8S)-L/-{[5-(Hexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl)i
midazo[1 ,2-a]pyridin-2- yl]methyl}-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-
[(5-fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8- quinolinamine and
1,4-diazabicyclo[4.3.0]nonane via thermal displacement
in a similar manner as described herein to give a
yellow oil (82% yield). 1H NMR (400 MHz, CDCI3) d 8.47
(s, 1 H)1 7.66 (d, J = 4.8 Hz, 1 H), 7.29 (d, J = 7.6
Hz, 1 H), 7.23 (d, J = 8.9 Hz, 1 H), 7.07-7.03 (m, 1
H), 7.01-6.98 (m, 1 H) 6.21 (d, J = 7.0 Hz, 1 H), 4.08
(m, 1 H) 3.92 (s, 2 H)1 3.47 (d, J = 10.8 Hz, 1 H),
3.38 (d, J = 11.9 Hz, 1 H) 



3.13-3.05 (m, 2 H)1 2.92-2.73 (m, 2 H)1 2.66-2.48 (m,
3 H), 2.34 (s, 3 H) 2.28-2.20 (m, 2 H) 2.09 (m, 1 H)1
2.00-1.92 (m, 2 H), 1.86-1.60 (m, 4 H) 1.41 (m, 1 H);
MS m/z 417 (M+1).Example 83:
rS)-/V-((5-r(3R)-3-(DimethylaminoV1-pyrrolidinvnimidaz
ori .2-aipyridin- 2-vl)methvfl-
L/-methyl-5.6J.8-tetrahvdro-8- auinolinamine
(8S)-L/-({5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyl]inn
idazo[1 ,2-a]pyridin-2-yl}methyl)-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-[(5-
fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
(3R)-(+)-3-dimethylaminopyrrolidine via thermal
displacement in a similar manner as described herein
to give a yellow oil (73% yield). 1H NMR (400 MHz,
CDCI3) d 8.46 (d, J = 4.4 Hz, 1 H), 7.76 (s, 1 H),
7.30 (d, J = 7.6 Hz, 1 H), 7.13 (d, J = 8.8 Hz, 1 H),
7.05-6.98 (m, 2 H), 6.07 (d, J = 7.3 Hz1 1 H), 4.10
(m, 1 H), 3.97 (m, 2 H), 3.54 (m, 1 H), 3.42 (m, 1 H),
3.30-3.22 (m, 2 H), 2.87-2.73 (m, 2 H), 2.62 (m, 1 H),
2.35 (s, 3 H)12.26 (m, 6 H), 2.17-2.10 (m, 2 H),
1.98-1.86 (m, 3 H), 1.62 (m, 1 H); MS m/z405 (M+1).
Example 84: (8S)-L/-(r5-(Hexahvdro-1H-1.4-diazepin-1
-yDimidazoM .2-alpyridin-2-
yllmethyl>-L/-methyl-5.6.7.8-tetrahydro-8-quinolinamin
e(8S)-L/-{[5-(Hexahydro-1 H-1,4-diazepin-1
-yl)imidazo[1 ,2-a]pyridin-2-yl]methyl}- L/-
methyl-5,6,7,8-tetrahydro-8-quinolinamine was prepared
from (8S)-L/-[(5-
fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
homopiperazine via thermal displacement in a similar
manner as described herein to give a yellow oil (70%
yield). 1H NMR (400 MHz, CDCI3) d 8.46 (d, J = 4.2 Hz,
1 H), 7.64 (s, 1 H), 7.29 (d, J = 7.4 Hz, 1 H), 7.20
(d, J = 8.9 Hz, 1 H), 7.06-7.02 (m, 1 H), 6.99 (dd, J
= 7.5, 4.7 Hz, 1 H), 6.24 (d, J = 7.3 Hz, 1 H), 4.07
(m, 1 H), 3.89 (s, 2 H), 3.30-3.24 (m, 4 H), 3.08-3.03
(m, 4 H), 2.77 (m, 1 H), 2.62 (m, 1 H), 2.33 (s, 3 H),
2.07 (m, 1 H), 1.99-1 .90 (m, 4 H), 1.63 (m, 1 H); MS
m/z 391 (M+1). Example 85:
(8S)-L/-Methyl-L/-fr5-(4-methylhexahvdro-1 H-1
.4-diazepin-1 - yl)imidazof1
.2-alpyridin-2-vnmethyl>-5.6.7.8-tetrahvdro-8-quinolin
amine (8S)-L/-Methyl-L/-{[5-(4-methylhexahydro-1 H-1
,4-diazepin-1 -yl)imidazo[1 ,2-a]pyridin-
2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-[(5-fluoroimidazo[1
,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
1-methyl homopiperazine via thermal displacement in a
similar manner as described herein to give a yellow
oil (71% yield). 1H NMR (400 MHz, CDCI3) d 8.49 (d, J
= 4.1 Hz, 1 H), 7.64 (s, 1 H), 7.32 (d, J = 7.5 Hz, 1
H), 7.21 (d, J = 8.9 Hz, 1 H), 7.08-7.00 (m, 2 H),
6.23 (d, J = 7.1 Hz, 1 H), 4.09 (m, 1 H), 3.92 (s, 2
H), 3.38-3.34 (m, 4 H), 2.85-2.63 (m, 6 H), 2.42 (s, 3
H), 2.36 (s, 3 H), 2.10 (m, 1 H), 2.03-1 .95 (m, 4 H),
1.66 (m, 1 H); MS m/z 405 (M+1). Example 86:
(8S)-L/-Methyl-L/-((5-fmethyl(1-methyl-3-pyrrolidinyl)
aminolimidazo p .2-
aipyridin-2-yl)methyl)-5.6.7.8-tetrahydro-8-
auinolinamine
(8S)-L/-Methyl-L/-({5-[methyl(1-methyl-3-pyrrolidinyl)
amino]imidazo[1 ,2-a]pyridin-2-
yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-[(5-
fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
N,N'-dimethyl-3-aminopyrrolidine via thermal
displacement in a similar manner as described herein
to give an orange oil (54% yield). 1H NMR (400 MHz,
CDCI3) d 8.47 (d, J = 4.4 Hz, 1 H), 7.67 (d, J = 4.8
Hz, 1 H), 7.31 (d, J = 7.7 Hz, 1 H), 7.24 (d, J = 8.7
Hz, 1 H), 7.06 (dd, J = 8.7, 7.3 Hz, 1 H), 7.01 (dd, J
= 7.6, 4.7 Hz, 1 H), 6.22 (d, J = 7.2 Hz, 1 H), 4.09
(m, 1 H), 3.97 (m, 1 H), 3.90 (d, J = 5.0 Hz, 2 H),
2.78 (m, 2 H), 2.71 (s, 3 H), 2.63-2.48 (m, 4 H), 2.33
(s, 3 H), 2.30 (d, J = 3.2 Hz13 H), 2.13-1.95 (m, 4
H), 1.84 (m, 1 H), 1.66 (m, 1 H); MS m/z 405 (M+1).
Example 87:
(8S)-L/-Methyl-L/-((5-rmethyl(1-methyl-4-piperidinyl)a
minolimidazo p .2-
alPvridin-2-vl)methvl)-5.6.7.8-tetrahydro-8-
auinolinamine(8S)-L/-Methyl-L/-({5-[methyl(1-methyl-4-
piperidinyl)amino]imidazo[1 ,2-a]pyridin-2-
yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-[(5-
fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
1-methyl-4-(methylamino)piperidine via thermal
displacement in a similar manner as described herein
to give an orange oil (19% yield). 1H NMR (400 MHz,
CDCI3) d 8.47 (m, 1 H)1 7.57 (s, 1 H), 7.33 (d, J =
7.3 Hz, 1 H), 7.26 (m, 1 H), 7.08 (m, 1 H), 7.02 (m, 1
H), 6.26 (m, 1 H), 4.1 1 (m, 1 H), 3.95 (m, 2 H), 3.09
(m, 1 H), 2.92-2.84 (m, 3 H), 2.76 (s, 3 H), 2.66 (m,
1 H), 2.31 (s, 3 H), 2.20 (s, 3 H), 2.12-1 .94 (m, 4
H), 1.91-1 .63 (m, 6 H); MS m/z419 (M+1). Example 88:
(8S)-L/-(r5-(4-Ethyl-1 -piperazinvDimidazoH
.2-alpyridin-2-yllmethyl)- L/-
methyl-5.6.7.8-tetrahydro-8-quinolinamine(8S)-/V-{[5-(
4-Ethyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yl]methy
l}-/V-methyl-5,6,7,8- tetrahydro-8-quinolinamine was
prepared from (8S)-L/-[(5-fluoroimidazo[1,2-a]pyridin-
2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
N-ethylpiperazine via thermal displacement in a
similar manner as described herein to give a yellow
oil (87% yield). 1H NMR (400 MHz, CDCI3) d 8.49 (d, J
= AA Hz, 1 H), 7.67 (s, 1 H), 7.30 (d, J = 7.6 Hz, 1
H), 7.26-7.24 (m, 1 H), 7.07 (m, 1 H), 7.01 (m, 1 H),
6.20 (d, J = 7.2 Hz, 1 H), 4.09 (m, 1 H), 3.93 (s, 2
H), 3.1 1 (s, 4 H), 2.78 (m, 2 H), 2.66 (s, 4 H), 2.51
(q, J = 7.2 Hz, 2 H), 2.35 (s, 3 H), 2.1 1 (m, 1 H),
2.00-1.92 (m, 2 H), 1.64 (m, 1 H), 1.12 (t, J = 7.0
Hz, 3 H); MS m/z 405 (M+1). Example 89:
(8S)-L/-Methyl-L/-((5-f4-(1-methylethvh-1-piperazinyll
imidazo p .2-
alpyridin-2-yl)methyl)-5.6.7.8-tetrahvdro-8-quinolinam
ine (8S)-L/-Methyl-L/-({5-[4-(1 -methylethyl)-1
-piperazinyl]imidazo[1 ,2-a]pyridin-2-
yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-[(5-fluoroimidazo[1
>2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
1-isopropylpiperazine via thermal displacement in a
similar manner as described herein to give an
off-white solid (76% yield). 1H NMR (400 MHz, CDCI3) d
8.49 (d, J = 4.5 Hz, 1 H), 7.68 (s, 1 H), 7.30 (d, J =
7.6 Hz, 1 H), 7.25-7.23 (m, 1 H), 7.07 (m, 1 H), 7.00
(m, 1 H), 6.19 (d, J = 7.0 Hz, 1 H), 4.10 (m, 1 H),
3.94 (s, 2 H), 3.10 (s, 4 H), 2.79-2.62 (m, 7 H), 2.34
(s, 3 H), 2.1 1 (m, 1 H), 2.01-1.91 (m, 2 H), 1.64 (m,
1 H), 1.09 (d, J = 6.7 Hz, 6 H); MS m/z419 (M+1).
Example 90:
L/-((3R)-1-r2-({Methvir(8S)-5.6.7.8-tetrahvdro-8-
quinolinyllamino>methyl)imidazori.2-alPyridin-5-vn-3-p
yrrolidinyl)acetamide
L/-{(3R)-1-[2-({Methyl[(8S)-5,6,7,8-tetrahydro-8-quino
linyl]amino}methyl)imidazo[1 ,2-
a]pyridin-5-yl]-3-pyrrolidinyl}acetamide was prepared
from (8S)-L/-[(5-
fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
(3R)-3-acetamidopyrrolidine via thermal displacement
in a similar manner as described herein to give an
off-white solid (84% yield). 1H NMR (400 MHz, CDCI3) d
8.42 (d, J = 4.3 Hz, 1 H), 7.74 (s, 1 H), 7.32-7.31
(m, 2 H), 7.13 (d, J = 8.7 Hz, 1 H), 7.03-6.99 (m, 2
H), 6.02 (d, J = 7.1 Hz, 1 H), 4.63 (m, 1 H), 4.04 (m,
1 H), 3.89 (d, J = 4.0 Hz, 2 H), 3.64 (m, 1 H), 3.45
(m, 1 H), 3.27 (m, 1 H), 3.04 (m, 1 H), 2.77 (m, 1 H),
2.63 (m, 1 H), 2.29 (s, 3 H), 2.06 (m, 1 H), 2.01-1.97
(m, 7 H), 1.60 (m, 1 H); MS m/z 419 (M+1). Example 9
1:
(8S)-L/-((5-[(3S)-3-(Dimethylamino)-1-pyrrolidinvnimid
azo p .2-alpyridin-
2-yl)methvp-L/-methyl-5.6.7.8-tetrahvdro-8-quinolinami
ne(8S)-/V-({5-[(3S)-3-(Dimethylamino)-1-pyrrolidinyl]i
midazo[1,2-a]pyridin-2-yl}methyl)-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-[(5-
fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
(3S)-(-)-3-dimethylaminopyrrolidine via thermal
displacement in a similar manner as described herein
to give a red oil (81% yield). 1H NMR (400 MHz, CDCI3)
d 8.47 (d, J = 4.5 Hz, 1 H), 7.72 (s, 1 H), 7.30 (d, J
= 7.7 Hz, 1 H), 7.15 (d, J = 8.7 Hz, 1 H), 7.06-6.99
(m, 2 H), 6.08 (d, J = 7.2 Hz, 1 H), 4.09 (m, 1 H),
3.93 (s, 2 H), 3.55 (m, 1 H), 3.43 (m, 1 H), 3.29-3.23
(m, 2 H), 2.87-2.75 (m, 2 H), 2.64 (m, 1 H), 2.34 (s,
3 H) 2.25 (S16 H), 2.19-2.05 (m, 2 H), 1.98-1.86 (m, 3
H), 1.64 (m, 1 H); MS m/z405 (M+1). Example 92:
(8S)-L/-((5-r(3f?)-3-Amino-1-pyrrolidinyllimidazo p
.2-aiPyridin-2-
yl)methyl)-L/-methyl-5.6.7.8-tetrahvdro-8-quinolinamin
eA 1.1-Dimethylethyl
((3R)-1-f2-"methvir(8SV5.6.7.8-tetrahvdro-8-
auinolinyllamino}methyl)imidazori.2-alpyridin-5-yll-3-
pyrrolidinyl)carbamate: 1,1-Dimethylethyl
{(3R)-1-[2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-5-yl]-3-pyrrolidinyl}carbamate was
prepared from (8S)-L/-[(5-fluoroimidazo[1
,2-a]pyridin-2-yl)methyl]-/V-methyl-5,6,7,8-
tetrahydro-8-quinolinamine and
(3R)-(+)-3-(tert-butoxycarbonyl)aminopyrrolidine via
thermal displacement in a similar manner as described
herein to give a tan solid (84% yield). 1H NMR (400
MHz, CDCI3) d 8.52 (d, J = 4.6 Hz, 1 H), 7.86 (br, 1
H), 7.35 (d, J = 7.3 Hz, 1 H), 7.21 (d, J = 8.8 Hz, 1
H), 7.10-7.03 (m, 2 H), 6.1 1 (d, J = 7.2 Hz, 1 H),
4.94 (m, 1 H), 4.39 (m, 1 H), 4.16 (m, 1 H), 3.98 (s,
2 H), 3.70 (m, 1 H), 3.52 (m, 1 H), 3.24 (m, 1 H),
3.10 (m, 1 H), 2.82 (m, 1 H), 2.68 (m, 1 H), 2.42 (s,
3 H), 2.34 (m, 1 H), 2.14 (m, 1 H), 2.04-1 .94 (m, 3
H), 1.67 (m, 1 H), 1.47 (s, 9 H); MS m/z 477 (M+1). B)
(8S)-L/-((5-f(3ffl-3-Amino-1 -pyrrolidinyllimidazon
.2-alpyridin-2-yl)methyl)- L/-
methyl-5.6.7.8-tetrahvdro-8-quinolinamine:
(8S)-L/-({5-[(3R)-3-Amino-1-pyrrolidinyl]imidazo[1,2-a
]pyridin-2-yl}methyl)- L/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine was prepared from
1,1-dimethylethyl {(3R)-1-[2-
({methyl[(8S)-5,6,7,8-tetrahydro-8-quinolinyl]amino}me
thyl)imidazo[1 ,2-a]pyridin-5-
yl]-3-pyrrolidinyl}carbamate via trifluoroacetic acid
deprotection in a similar manner as described herein
to give a pink oil (68% yield). 1H NMR (400 MHz,
CDCI3) d 8.48 (d, J = 4.2 Hz, 1 H), 7.76 (s, 1 H),
7.31 (d, J = 7.5 Hz, 1 H), 7.14 (d, J = 8.8 Hz, 1 H),
7.06-6.99 (m, 2 H), 6.07 (d, J = 7.2 Hz, 1 H), 4.09
(m, 1 H), 3.91 (s, 2 H), 3.71 (m, 1 H), 3.57-3.49 (m,
2 H), 3.32 (m, 1 H), 3.10 (m, 1 H), 2.78 (m, 1 H),
2.64 (m, 1 H),2.34 (s, 3 H), 2.26 (m, 1 H), 2.08 (m, 1
H), 2.01-1.92 (m, 2 H), 1.76 (m, 1 H), 1.64 (m, 1 H);
MS m/z 377 (M+1). Example 93:
(8S)-L/-((5-r(3R)-3-(Diethylamino)-1-pyrrolidinyllimid
azo p .2-alpyridin-2-
yl)methyl)-A/-methyl-5.6.7.8-tetrahvdro-8-
auinolinamine
(8S)-L/-({5-[(3R)-3-(Diethylamino)-1-pyrrolidinyl]imid
azo[1 ,2-a]pyridin-2-yl}methyl)- L/-
methyl-5,6,7,8-tetrahydro-8-quinolinamine was prepared
from (8S)-/V-({5-[(3R)-3-
amino-1-pyrrolidinyl]imidazo[1,2-a]pyridin-2-yl}methyl
)- L/-methyl-5,6,7,8-tetrahydro-8- quinolinamine and
acetaldehyde via reductive amination in a similar
manner as described herein to give a yellow oil (52%
yield). 1H NMR (400 MHz, CDCI3) d 8.48 (d, J = 4.2 Hz,
1 H), 7.71 (s, 1 H), 7.32 (d, J = 7.6 Hz, 1 H), 7.16
(d, J = 9.1 Hz, 1 H), 7.08-7.00 (m, 2 H), 6.10 (d, J =
7.3 Hz, 1 H), 4.09 (m, 1 H), 3.93 (s, 2 H), 3.52 (m, 1
H), 3.44-3.38 (m, 2 H), 3.33-3.27 (m, 2 H), 2.84-2.74
(m, 2 H), 2.67-2.62 (m, 4 H), 2.34 (s, 3 H), 2.20 (m,
1 H), 2.09 (m, 1 H), 2.01-1.90 (m, 3 H), 1.65 (m, 1
H), 1.04 (t, J = 7.2 Hz, 6 H); MS m/z 433 (M+1 ) .
Example 94: 1.1-Dimethylethyl methyl((3ffl-1-r2-
methvir(8S)-5.6.7.8-tetrahvdro-8-
quinolinyllamino>methyl)imidazo p
.2-alpyridin-5-yll-3-pyrrolidinyl)carbamate
(Intermediate)1,1-Dimethylethyl
methyl{(3R)-1-[2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinoliny^aminoJmethyOimidazoII^-alpyridin-S-ylJ-S-pyr
rolidinylJcarbamate was prepared from
1,1-dimethylethyl
{(3R)-1-[2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-5-yl]-3-pyrrolidinyl}carbamate and methyl
iodide via sodium hydride alkylation in a similar
manner as described herein to give a yellow oil (79%
yield). 1H NMR (400 MHz, CDCI3) d 8.46 (d, J = 4.3 Hz,
1 H), 7.72 (s, 1 H)17.30 (d, J = 7.5 Hz, 1 H), 7.18
(d, J = 8.8 Hz1 1 H)1 7.07-6.99 (m, 2 H)16.10 (d, J =
7.3 Hz1 1 H), 4.90 (br, 1 H)14.09 (m, 1 H) 3.94 (s, 2
H), 3.48 (m, 1 H), 3.35-3.31 (m, 2 H), 3.19 (m, 1 H),
2.89 (s, 3 H), 2.77 (m, 1 H), 2.63 (m, 1 H) 2.35 (S13
H), 2.23 (m, 1 H), 2.09-1 .94 (m, 4 H), 1.63 (m, 1 H)1
1.45 (s, 9 H); MS m/z491 (M+1). Example 95:
(8S)-L/-((5-r(3R)-3-(Dimethylamino)-1-pyrrolidinyllimi
dazo p .2-alpyridin- 2-yl|methyl)-
L/-((1S)-1-r4-(methyloxy)phenvnethyl)-5.6.7.8-tetrahvd
ro-8-Quinolinamine(8S)-L/-({5-[(3R)-3-(Dimethylamino)-
1-pyrrolidinyl]innidazo[1,2-a]pyriclin-2-yl}nnethyl)-
L/-{(1S)-1-[4-(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahy
dro-8-quinolinamine was prepared from
(8S)-L/-[(5-fluoroimidazo[1 ,2-a]pyridin-2-yl)methyl]-
L/-{(1S)-1-[4-
(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-quinolin
amine and (3R)-(+)-3- dimethylaminopyrrolidine via
thermal displacement in a similar manner as described
herein to give a pink oil (89% yield). 1H NMR (400
MHz, CDCI3) d 8.47 (d, J = 4.2 Hz, 1 H), 7.91 (s, 1
H), 7.55 (d, J = 8.5 Hz, 2 H), 7.20 (d, J = 7.4 Hz, 1
H), 7.08-7.00 (m, 2 H), 6.95 (dd, J = 7.6, 4.7 Hz, 1
H), 6.82-6.80 (m, 2 H), 6.05 (d, J = 6.7 Hz, 1 H),
4.04 (m, 1 H), 4.87 (m, 1 H) 3.86 (m, 2 H), 3.75 (s, 3
H), 3.58-3.51 (m, 2 H), 3.45 (m, 1 H), 3.34 (m, 1 H),
2.91 (m, 1 H), 2.63 (m, 1 H), 2.52 (m, 1 H), 2.34 (s,
6 H), 2.26 (m, 1 H), 2.06-1 .98 (m, 2 H), 1.84-1 .77
(m, 2 H), 1.48 (m, 1 H), 1.29 (d, J = 7.1 Hz, 3 H); MS
m/z 525 (M+1). Example 96:
(8S)-L/-((5-r(3R)-3-(Dimethylamino)-1-pyrrolidinyl1imi
dazo p .2-alpyridin- 2-yl)methyl)-
L/-ethyl-5.6.7.8-tetrahvdro-8-quinolin
amine(8S)-L/-({5-[(3/?)-3-(Dimethylamino)-1-pyrrolidin
yl]imidazo[1,2-a]pyridin-2-yl}methyl)-
A/-ethyl-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-({5-[(3f?)-3- (dimethylamino)-i
-pyrrolidinyl]imidazo[1 ,2-a]pyridin-2-yl}methyl)-
L/-{(1 S)-1 -[4-
(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-quinolin
amine and acetaldehyde via deprotection and reductive
amination in a similar manner as described herein to
give a yellow oil (48% yield for two steps). 1H NMR
(400 MHz, CDCI3) d 8.46 (d, J = 4.2 Hz, 1 H), 7.72 (s,
1 H), 7.29 (d, J = 7.4 Hz, 1 H), 7.14 (d, J 8.8 Hz, 1
H), 7.06-6.98 (m, 2 H), 6.09 (d, J = 7.1 Hz, 1 H),
4.17 (m, 1 H), 3.88 (dd, J = 64.6, 15.1 Hz, 2 H), 3.57
(m, 1 H), 3.42 (m, 1 H), 3.34-3.27 (m, 2 H), 2.89-2.61
(m, 5 H), 2.29 (s, 6 H), 2.22 (m, 1 H), 2.10 (m, 1 H),
1.98-1 .85 (m, 3 H), 1.62 (m, 1 H), 1.05 (t, J = 7.0
Hz, 3 H); MS m/z419 (M+1). Example 97:
(8S)-L/-(f5-r(3f?)-3-(Dimethylamino)-1-pyrrolidinyllim
idazo p .2-alpyridin- 2-yl)methyl)-
L/-propyl-5.6.7.8-tetrahvdro-8-quinolinamine(8S)-L/-({
5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyl]imidazo[1
,2-a]pyridin-2-yl}methyl)-
/V-propyl-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-({5-[(3R)-3- (dimethylamino)-i
-pyrrolidinyl]imidazo[1 ,2-a]pyridin-2-yl}methyl)-
L/-{(1 S)-1 -[4-
(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-quinolin
amine and propionaldehyde via deprotection and
reductive amination in a similar manner as described
herein to give a yellow oil (65% yield for two steps).
1H NMR (400 MHz, CDCI3) d 8.45 (d, J = 4.2 Hz, 1 H),
7.78 (s, 1 H), 7.27 (d, J = 7.4 Hz, 1 H), 7.12 (d, J =
8.8 Hz, 1 H), 7.05-7.01 (m, 1 H), 6.98 (dd, J = 7.6,
4.8 Hz, 1 H), 6.07 (d, J = 7.3 Hz, 1 H), 4.14 (m, 1
H), 3.91 (dd, J = 68.5, 15.3 Hz, 2 H), 3.56 (m, 1 H),
3.43 (m, 1 H), 3.36-3.28 (m, 2 H), 2.87 (m, 1 H),
2.78-2.69 (m, 2 H), 2.64-2.57 (m, 2 H), 2.29 (s, 6 H),
2.21 (m, 1 H), 2.09 (m, 1 H), 1.98-1.84 (m, 3 H), 1.61
(m, 1 H), 1.49-1.42 (m, 2 H), 0.79 (t, J = 7.4 Hz, 3
H); MS m/z433 (M+1). Example 98:
(8S)-L/-(f5-r(3f?)-3-(Dimethylamino)-1
-pyrrolidinvIlimidazoM .2-aiPyridin- 2-yl>methv
-L/-(1-methylethv -5.6,7,8-tetrahvdro-8-quinolin
amine(8S)-L/-({5-[(3R)-3-(Dimethylamino)-1-pyrrolidiny
l]imidazo[1 ,2-a]pyridin-2-yl}methyl)-
L/-(1-methylethyl)-5,6,7,8-tetrahydro-8-quinolinamine
was prepared from (8S)-L/-({5-
[(3R)-3-(dimethylamino)-1-pyrrolidinyl]imidazo[1,2-a]p
yridin-2-yl}methyl)- L/-{(1S)-1-[4-
(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-quinolin
amine and acetone via deprotection and reductive
amination in a similar manner as described herein to
give a yellow oil (49% yield for two steps). 1H NMR
(400 MHz, CDCI3) d 8.45 (d, J = 4.3 Hz, 1 H), 7.84 (s,
1 H), 7.24 (m, 1 H), 7.10-7.02 (m, 2 H), 7.00-6.95 (m,
1 H), 6.05 (d, J = 7.1 Hz, 1 H), 4.23 (m, 1 H), 3.89
(dd, J = 41.0, 16.5 Hz, 2 H), 3.55 (m, 1 H), 3.44-
3.28 (m, 2 H), 3.14 (m, 1 H), 2.91-2.84 (m, 2 H), 2.76
(m, 1 H), 2.61 (m, 1 H), 2.30 (s, 6 H), 2.23 (m, 1 H),
2.03 (m, 1 H), 1.99-1.89 (m, 3 H), 1.61 (m, 1 H),
1.12-1.09 (m, 6 H); MS m/z 433 (M+1). Example 99:
(8S)-L/-(Cvclopropylmethyl)-
L/-((5-r(3ffl-3-(dimethylamino)-1 -
pyrrolidinyllimidazori.2-alpyridin-2-yl)methyl)-5.6.7.
8-tetrahvdro-8-quinolinamine(8S)-L/-(Cyclopropylmethyl
)-
L/-({5-[(3R)-3-(dimethylamino)-1-pyrrolidinyl]imidazo[
1 ,2-
a]pyridin-2-yl}methyl)-5,6,7,8-tetrahydro-8-quinolinam
ine was prepared from (8S)-N-
({5-[(3f?)-3-(dimethylamino)-1 -pyrrolidinyl]imidazo[1
,2-a]pyridin-2-yl}methyl)- L/-{(1 S)-
1-[4-(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-qui
nolinamine and cyclopropane carboxaldehyde via
deprotection and reductive amination in a similar
manner as described herein to give a yellow oil (75%
yield for two steps). 1H NMR (400 MHz, CDCI3) d 8.45
(d, J = 4.4 Hz, 1 H), 7.77 (s, 1 H)1 7.27 (d, J = 7.8
Hz, 1 H), 7.13 (d, J = 8.7 Hz1 1 H), 7.05-7.01 (m, 1
H), 6.97 (dd, J = 7.5, 4.8 Hz, 1 H), 6.07 (d, J = 7.3
Hz, 1 H), 4.30 (m, 1 H), 4.09 (d, J = 15.0 Hz, 1 H)1
3.87 (d, J = 15.0 Hz 1 H), 3.56 (m, 1 H), 3.41 (m, 1
H)1 3.35-3.26 (m, 2 H) 2.86 (m, 1 H), 2.76-2.68 (m, 2
H)1 2.61 (m, 1 H), 2.47 (m, 1 H), 2.28 (s, 6 H), 2.20
(m, 1 H), 2.1 1 (m, 1 H)1 1.96-1 .83 (m, 3 H)1 1.61
(m, 1 H), 0.91 (m, 1 H), 0.39-0.33 (m, 2 H)10.06-0.01
(m, 2 H); MS m/z 445 (M+1). Example 100:
(8S)-L/-Methyl-L/-(1 -f5-(4-methyl-1
-piperazinvnimidazoM .2-alpyridin-2-
yl1ethyl)-5.6.7.8-tetrahvdro-8- auinolinamineA)
1-f5-(4-Methyl-1 -piperazinvDimidazoH
.2-alpyridin-2-yllethanone: A solution of
5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridine-2-car
baldehyde (150 mg, 0.61 mmol) in tetrahydrofuran (3
ml_) at O0C was treated with methyl magnesium bromide
(407 ml_, 1.22 mmol) and stirred for 15 hours. The
reaction was diluted with dichloromethane, washed with
saturated aqueous sodium carbonate, separated, and
concentrated to give
1-[5-(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]ethanol. This intermediate was
dissolved in chloroform (3 ml_), treated with
manganese dioxide (530 mg, 6.1 mmol), and stirred for
15 hours. The reaction was filtered through celite,
rinsed with dichloromethane, concentrated, and
purified by flash chromatography (0-7.5% ammonium
hydroxide in acetonitrile) to give 79 mg (50% yield, 2
steps)
1-[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-y
l]ethanone. 1H NMR (400 MHz, CDCI3) d 8.10 (s, 1 H),
7.40 (d, J = 9.1 Hz, 1 H), 7.24 (m, 1 H), 6.35 (d, J =
7.1 Hz, 1 H), 3.14 (s, 4 H), 2.71 (s, 3 H), 2.66 (s, 4
H), 2.40 (s, 3 H). B (8S)-L/-Methyl-A/-(1
-r5-(4-methyl-1 -piperazinyHimidazoM
.2-alpyridin-2-yllethyl)- 5.6.7.
8-tetrahvdro-8-quinolinamine: (8S)-A/-Methyl-L/-{1
-[5-(4-methyl-1 -piperazinyl)imidazo[1
,2-a]pyridin-2-yl]ethyl}-
5,6,7,8-tetrahydro-8-quinolinamine was prepared from
(8S)-L/-methyl-5,6,7,8- tetrahydro-8-quinolinamine and
1-[5-(4-methyl-1 -piperazinyl)imidazo[1
,2-a]pyridin-2- yljethanone via reductive amination in
a similar manner as described herein to give an orange
oil (47% yield). 1H NMR (400 MHz, CD3OD) d 8.40 (m, 1
H), 7.82 (d, J = 7.0 Hz, 1 H), 7.45 (d, J = 7.7 Hz, 1
H), 7.27-7.21 (m, 2 H), 7.16-7.12 (m, 1 H), 6.43 (d, J
= 6.5 Hz, 1 H), 4.35-4.03 (m, 2 H), 3.14 (s, 4 H),
2.86-2.78 (m, 2 H), 2.70 (s, 4 H), 2.40 (d, J = 2.8
Hz, 3 H), 2.18-2.09 (m, 3 H), 2.01-1.92 (m, 3 H), 1.65
(m, 1 H), 1.53 (t, J = 7.0 Hz, 3 H); MS m/z405
(M+1).Example 101 :
L/.L/-Dimethyl-/\/'-r2-((methylf(8SV5.6.7.8-tetrahvdro
-8-
auinolinyllamino)methyl)imidazo[1.2-alpyridin-5-yll-1.
2-ethanediamine
L/,L/-Dimethyl-L/'-[2-({methyl[(8S)-5,6,7,8-tetrahydro
-8- quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-5-yl]-1 ,2-ethanediamine was prepared
from (8S)-L/-[(5-fluoroimidazo[1
,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro- 8-quinolinamine and
N,N'-dimethylethylenediamine via thermal displacement
in a similar manner as described herein to give a
yellow oil (64% yield). 1H NMR (400 MHz, CDCI3) d 8.49
(d, J = 4.4 Hz, 1 H), 7.62 (s, 1 H), 7.28 (d, J = 7.5
Hz, 1 H), 7.09- 7.04 (m, 1 H), 7.00-6.95 (m, 2 H),
5.75 (d, J = 7.2 Hz, 1 H), 5.00 (m, 1 H), 4.10 (m, 1
H), 3.89 (s, 2 H), 3.22-3.18 (m, 2 H), 2.76 (m, 1 H),
2.65-2.58 (m, 3 H), 2.35 (s, 3 H), 2.23 (s, 6 H), 2.10
(m, 1 H), 1.99-1.87 (m, 2 H), 1.62 (m, 1 H); MS m/z
379 (M+1). Example 102:
(8S)-L/-Methyl-/V-r(5-(r2-(1-pyrrolidinyl)ethyl1amino)
imidazori .2-
alPyridin-2-yl)methvn-5.6.7.8-tetrahvdro-8-
auinolinamine(8S)-L/-Methyl-L/-[(5-{[2-(1-pyrrolidinyl
)ethyl]amino}imidazo[1,2-a]pyridin-2-yl)methyl]-
5,6,7,8-tetrahydro-8-quinolinamine was prepared from
(8S)-L/-[(5-fluoroimidazo[1 ,2-
a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and 1-(2-
aminoethyl)pyrrolidine via thermal displacement in a
similar manner as described herein to give an orange
oil (49% yield). 1H NMR (400 MHz, CDCI3) d 8.49 (d, J
= 4.4 Hz, 1 H), 7.62 (S, 1 H), 7.31 (d, J = 7.4 Hz, 1
H), 7.1 1-7.07 (m, 1 H), 7.02-6.96 (m, 2 H), 5.78 (d,
J = 7.4 Hz, 1 H)1 5.00 (m, 1 H), 4.1 1 (m, 1 H), 3.90
(s, 2 H), 3.29-3.26 (m, 2 H), 2.83-2.75 (m, 4 H),
2.57-2.47 (m, 4 H), 2.36 (s, 3 H), 2.12 (m, 1 H),
2.02-1.90 (m, 2 H), 1.81-1.73 (m, 4 H), 1.64 (m, 1 H);
MS m/z405 (M+1). Example 103:
(8S)-L/-Methyl-L/-r(5-(r2-(1-piperidinyl)ethyllamino)i
midazo p .2-
aipyridin-2-yl)methyll-5.6,7.8-tetrahvdro-8-Quinolinam
ine (8S)-L/-Methyl-
L/-[(5-{[2-(1-piperidinyl)ethyl]amino}imidazo[1,2-a]py
ridin-2-yl)methyl]- 5,6,7,8-tetrahydro-
d-quinolinamine was prepared from
(8S)-L/-[(5-fluoroimidazo[1 ,2-
a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and 1-(2-
aminoethyl)piperidine via thermal displacement in a
similar manner as described herein to give an orange
solid (67% yield). 1H NMR (400 MHz, CDCI3) d 8.48 (d,
J = 4.2 Hz, 1 H), 7.57 (s, 1 H), 7.31 (d, J = 7.4 Hz,
1 H), 7.10-7.06 (m, 1 H), 7.00 (dd, J = 7.8, 4.6 Hz, 1
H), 6.97-6.95 (m, 1 H), 5.77 (d, J = 7.4 Hz, 1 H),
5.14 (s, 1 H), 4.10 (m, 1 H), 3.91 (s, 2 H), 3.27-3.23
(m, 2 H), 2.79 (m, 1 H), 2.67-2.63 (m, 3 H), 2.43-2.37
(m, 4 H), 2.34 (s, 3 H), 2.1 1 (m, 1 H), 2.02-1 .90
(m, 2 H), 1.64 (m, 1 H), 1.59-1 .53 (m, 4 H), 1.45-1
.39 (m, 2 H); MS m/z419 (M+1). Example 104:
(8S)-L/-r(5-{r2-(Dimethylaminotethyl1oxy}imidazori
.2-alpyridin-2- yl)methyll-
L/-methyl-5.6.7.8-tetrahvdro-8- auinolinamineTo a
solution of 2-(dimethylamino)ethanol (64 ml_, 0.64
mmol) in tetrahydrofuran (3.2 mL) at O0C was added
sodium hydride (60% in oil, 43 mg, 0.64 mmol). The
reaction was stirred for 30 minutes, treated with
(8S)-L/-[(5-fluoroimidazo[1 ,2-a]pyridin-2-
yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine (100 mg,
0.32 mmol), and stirred at room temperature 15 hours.
The reaction was quenched with saturated aqueous
sodium carbonate, extracted into ethyl acetate, and
concentrated. The residue was purified by flash
chromatography (0-10% ammonium hydroxide in
acetonitrile) to give 95 mg (79% yield)
(8S)-L/-[(5-{[2- (dimethylamino)ethyl]oxy}imidazo[1
,2-a]pyridin-2-yl)methyl]- L/-methyl-5, 6,7,8-
tetrahydro-8-quinolinamine as a yellow oil. 1H NMR
(400 MHz, CDCI3) d 8.45 (d, J = 4.4 Hz, 1 H), 7.71 (s,
1 H), 7.28 (d, J = 7.7 Hz1 1 H), 7.13-7.1 1 (m, 1 H),
7.06-7.02 (m, 1 H), 6.98 (dd, J = 7.6, 4.7 Hz, 1 H),
5.93 (d, J = 7.4 Hz, 1 H), 4.23 (m, 2 H), 4.04 (m, 1
H), 3.86 (s, 2 H), 2.80 (t, J = 5.8 Hz, 2 H), 2.74 (m,
1 H), 2.62 (m, 1 H), 2.33 (s, 3 H), 2.32 (s, 6 H),
2.06 (m, 1 H), 2.00-1 .89 (m, 2 H), 1.62 (m, 1 H); MS
m/z 380 (M+1 ) . Example 105:
(8S)-L/-Methyl-/V-r(5-(r2-(1-pyrrolidinvnethylloxy)imi
dazori .2-alpyridin-
2-yl)methyll-5.6.7.8-tetrahvdro-8-
auinolinamine(8S)-L/-Methyl-L/-[(5-{[2-(1-pyrrolidinyl
)ethyl]oxy}imidazo[1 ,2-a]pyriclin-2-yl)methyl]-
5,6,7,8-tetrahydro-8-quinolinamine was prepared from
(8S)-L/-[(5-fluoroimidazo[1 ,2-
a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
pyrrolidinoethanol via alkylation in a similar manner
as described herein to give a pink oil (80% yield). 1H
NMR (400 MHz, CDCI3) d 8.51 (d, J = 4.5 Hz, 1 H), 7.77
(s, 1 H), 7.33 (d, J = 7.6 Hz, 1 H), 7.17-7.15 (m, 1
H) 7.1 1-7.07 (m, 1 H), 7.03 (dd, J = 7.6, 4.6 Hz, 1
H), 5.98 (d, J = 7.2 Hz, 1 H), 4.33 (t, J = 5.8 Hz, 2
H), 4.09 (m, 1 H), 3.91 (d, J = 4.4 Hz, 2 H), 3.01 (t,
J = 5.9 Hz, 2 H), 2.82 (m, 1 H), 2.71-2.64 (m, 4 H),
2.57 (m, 1 H), 2.40 (s, 3 H), 2.13 (m, 1 H), 2.06-1
.97 (m, 2 H), 1.82-1 .77 (m, 4 H), 1.67 (m, 1 H); MS
m/z406 (M+1). Example 106:
(8SVL/-Methyl-L/-r(5-(r2-(1-piperidinyl)ethylloxy)imid
azo p .2-alpyridin- 2-yl)methyll-5.6.7.8-tetrahvdro-8-
auinolinamine
(8S)-L/-Methyl-L/-[(5-{[2-(1-piperidinyl)ethyl]oxy}imi
dazo[1 ,2-a]pyridin-2-yl)methyl]-
5,6,7,8-tetrahydro-8-quinolinamine was prepared from
(8S)-L/-[(5-fluoroimidazo[1 ,2-
a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
1-piperidineethanol via alkylation in a similar manner
as described herein to give a yellow oil (76% yield).
1H NMR (400 MHz, CDCI3) d 8.50 (d, J = 4.3 Hz, 1 H),
7.75 (s, 1 H) 7.32 (d, J = 7.6 Hz, 1 H), 7.16-7.14 (m,
1 H), 7.09-7.05 (m, 1 H), 7.02 (dd, J = 7.5, 4.7 Hz, 1
H), 5.96 (d, J = 7.4 Hz, 1 H), 4.30 (t, J = 5.9 Hz, 2
H), 4.08 (m, 1 H), 3.90 (s, 2 H), 2.87 (t, J = 5.9 Hz,
2 H), 2.79 (m, 1 H), 2.66 (m, 1 H), 2.54-2.49 (m, 4
H), 2.37 (s, 3 H), 2.1 1 (m, 1 H), 2.03-1.94 (m, 2 H),
1.66 (m, 1 H), 1.59-1 .54 (m, 4 H), 1.45-1.40 (m, 2
H); MS m/z 420 (M+1). BIOLOGICAL SECTION FUSION ASSAY
Plasmid Generation The complete coding sequences of
HIV-1 tat (GenBank Accession No. X07861) and rev
(GenBank Accession No. M34378) were cloned into
pcDNA3.1 expression vectors containing G418 and
hygromycin resistance genes, respectively. The
complete coding sequence of the HIV-1 (HXB2 strain)
gp160 envelope gene (nucleotide bases 6225-8795 of
GenBank Accession No. K03455) was cloned into plasmid
pCRII-TOPO. The three HIV genes were additionally
inserted into the baculovirus shuttle vector,
pFastBacMami , under the transcriptional control of
the CMV promoter. A construction of the pHIV-l LTR
containing mutated NFkB sequences linked to the
luciferase reporter gene was prepared by digesting
pcDNA3.1, containing the G418 resistance gene, with
Nru I and Bam HI to remove the CMV promoter. LTR-luc
was then cloned into the Nru I/Bam HI sites of the
plasmid vector. Plasmid preparations were performed
after the plasmids were amplified in Escherichia coli
strain DH5-alpha. The fidelity of the inserted
sequences was confirmed by double-strand nucleotide
sequencing using an ABI Prism Model 377 automated
sequencer. BacMam Baculovirus Generation Recombinant
BacMam baculoviruses were constructed from pFastBacMam
shuttle plasmids by using the bacterial cell-based
Bac-to-Bac system. Viruses were propagated in Sf9
(Spodoptera frugiperda) cells cultured in Hink's
TNM-FH Insect media supplemented with 10% (v/v) fetal
bovine serum and 0.1% (v/v) pluronic F-68 according to
established protocols. Cell CultureHuman osteosarcoma
(HOS) cells that naturally express human CXCR4 were
transfected with human CCR5, human CD4 and the
pHIV-LTR-luciferase plasmid using FuGENE 6
transfection reagent. Single cells were isolated and
grown under selection condition in order to generate a
stable HOS (hCXCR4/hCCR5/hCD4/pHIVLTR- luciferase)
clonal cell line. The cells were maintained in
Dulbeccos modified Eagles media supplemented with 10%
fetal calf serum (FCS), G418 (400ug/ml), puromycin
(1ug/ml), mycophenolic acid (40ug/ml), xanthine
(250ug/ml) and hypoxanthine (13.5ug/ml) to maintain a
selection pressure for cells expressing the
LTR-luciferase, hCCR5 and hCD4, respectively. Human
embryonic kidney (HEK- 293) cells stably transfected
to express the human macrophage scavenging receptor
(Class A, type 1; GenBank Accession No. D90187), were
maintained in DMEM/F-12 media (1:1) supplemented with
10% FCS and 1.5ug/ml puromycin. The expression of this
receptor by the HEK-293 cells enhances their ability
to stick to tissue culture treated plasticware.
Transduction of HEK-293 cells HEK-293 cells were
harvested using enzyme-free cell dissociation buffer.
The cells were resuspended in DMEM/F-12 media
supplemented with 10% FCS and 1.5ug/ml and counted.
Tranductions were performed by direct addition of
BacMam baculovirus containing insect cell media to
cells. The cells were simultaneously transduced with
BacMam baculovirus expressing HIV-1 tat, HIV-1 rev and
HIV-1 gp160 (from the HXB2 HIV strain). Routinely an
MOI of 10 of each virus was added to the media
containing the cells. 2mM butyric acid was also added
to the cells at this stage to increase protein
expression in transduced cells. The cells were
subsequently mixed and seeded into a flask at 30
million cells per T225. The cells were incubated at
370C, 5% CO2, 95% humidity for 24h to allow for
protein expression. Cell/cell fusion assay format HEK
and HOS cells were harvested in DMEM/F-12 media
containing 2% FCS and DMEM media containing 2% FCS,
respectively, with no selection agents added.
Compounds were plated as 1ul spots in 100% DMSO on a
96-well CulturPlate plates. HOS cells (5OuI) were
added first to the wells, followed immediately by the
HEK cells (5OuI). The final concentration of each cell
type was 20,000 cells per well. Following these
additions, the cells were returned to a tissue culture
incubator (370C; 5%CO2/95% air) for an additional 24h.
Measurement of Luciferase ProductionFollowing the 24h
incubation, total cellular luciferase activity was
measured using the LucLite Plus assay kit (Packard,
Meridien, CT). In brief, 10OuI of this reagent was
added to each well. The plates were sealed and mixed.
The plates were dark adapted for approximately 10min
prior to the luminescence being read on a Packard
TopCount. FUNCTIONAL ASSAY Cell Culture Human
embryonic kidney (HEK-293) cells were maintained and
harvested as described above. Cells were plated in
96-well, black clear bottom, poly-lysine coated plates
at a concentration of 40,000 cells per well in a final
volume of 100ul containing human CXCR4 BacMam (MOI =
25) and Gqi5 BacMam (MOI = 12.5). The cells were
incubated at 370C, 5% CO2, 95% humidity for 24h to
allow for protein expression. Functional FLIPR Assay
After the required incubation time the cells were
washed once with 5OuI of fresh serum-free DMEM/F12
media containing probenicid. 5OuI of dye solution was
then added to the cells (Calcium Plus Assay Kit Dye;
Molecular Devices) was dissolved in 200ml of the above
probenicid/BSA containing media and incubated for 1h.
Cell plates were transferred to a Fluorometric Imaging
Plate Reader (FLIPR). Upon addition the effect of the
compounds on the change in [Ca2+J was examined to
determine if the compounds were agonists or
antagonists (ability to block SDF-1 alpha activity) at
the CXCR4 receptor. IC50 values are determined and pKb
values are 



calculated using the Leff and Dougall equation: KB =
IC50 / (( 2 + ( [agonist] / EC5O Lb)L1/b - 1) Where
IC50 is that defined by the antagonist
concentration-response curve [agonist] is the EC8O
concentration of agonist used EC50 is that defined by
the agonist concentration-response curve b is the
slope of the agonist concentrationresponse curve. HOS
HIV-1 INFECTIVITY ASSAY HIV Virus Preparation
Compounds were profiled against two HIV-1 viruses, the
M-tropic (CCR5 utilizing) Ba-L strain and the T-tropic
(CXCR4 utilizing) IUB strain. Both viruses were
propagated in human peripheral blood lymphocytes.
Compounds were tested for there ability to block
infection of the HOS cell line (expressing
hCXCR4/hCCR5/hCD4/pHIV-LTR-luciferase) by either HIV-1
Ba-L or HIV-1 IMB. Compound cytotoxicity was also
examined in the absence of virus addition.HOS HIV-1
infectivity assay format HOS cells (expressing
hCXCR4/hCCR5/hCD4/pHIV-LTR-luciferase) were harvested
and diluted in Dulbeccos modified Eagles media
supplemented with 2% FCS and non-essential amino acid
to a concentration of 60,000 cells/ml. The cells were
plated into 96-well plates (10OuI per well) and the
plates were placed in a tissue culture incubator
(370C; 5%CO 2/95% air) for a period of 24h.
Subsequently, 5OuI of the desired drug solution (4
times the final concentration) was added to each well
and the plates were returned to the tissue culture
incubator (370C; 5%CO 2/95% air) for 1h. Following
this incubation 5OuI of diluted virus was added to
each well (approximately 2 million RLU per well of
virus). The plates were returned to the tissue culture
incubator (370C; 5%CO 2/95% air) and were incubated
for a further 96h. Following this incubation the
endpoint for the virally infected cultures was
quantified following addition of Steady-Glo Luciferase
assay system reagent (Promega, Madison, Wl). Cell
viability or non-infected cultures was measured using
a CellTiter-Glo luminescent cell viability assay
system (Promega, Madison, Wl). All luminescent
readouts are performed on a Topcount luminescence
detector (Packard, Meridien, CT). TABLE 1CHEMICAL
COMPOUNDS Field of the Invention The present invention
provides novel compounds that demonstrate protective
effects on target cells from HIV infection in a manner
as to bind specifically to the chemokine receptor, and
which affect the binding of the natural ligand or
chemokine to a receptor such as CXCR4 and/or CCR5 of a
target cell. Background of the Invention HIV gains
entry into host cells by means of the CD4 receptor and
at least one co-receptor expressed on the surface of
the cell membrane. M-tropic strains of HIV utilize the
chemokine receptor CCR5, whereas T-tropic strains of
HIV mainly use CXCR4 as the co-receptor. HIV
co-receptor usage largely depends on hypervariable
regions of the V3 loop located on the viral envelope
protein gp120. Binding of gp120 with CD4 and the
appropriate co-receptor results in a conformational
change and unmasking of a second viral envelope
protein called gp41. The protein gp41 subsequently
interacts with the host cell membrane resulting in
fusion of the viral envelop with the cell. Subsequent
transfer of viral genetic information into the host
cell allows for the continuation of viral replication.
Thus infection of host cells with HIV is usually
associated with the virus gaining entry into the cell
via the formation of the ternary complex of CCR5 or
CXCR4, CD4, and gp120. A pharmacological agent that
would inhibit the interaction of gp120 with either
CCR5/CD4 or CXCR4/CD4 would be a useful therapeutic in
the treatment of a disease, disorder, or condition
characterized by infection with M-tropic or T-tropic
strains, respectively, either alone or in combination
therapy. Evidence that administration of a selective
CXCR4 antagonist could result in an effective therapy
comes from in vitro studies that have demonstrated
that addition of ligands selective for CXCR4 as well
as CXCR4-neutralizing antibodies to cells can block
HIV viral/host cell fusion. In addition, human studies
with the selective CXCR4 antagonist AMD-31 00, have
demonstrated that such compounds can significantly
reduce T-tropic HIV viral load in those patients that
are either dual tropic or those where only the
T-tropic form of the virus is present. In addition to
serving as a co-factor for HIV entry, it has been
recently suggested that the direct interaction of the
HIV viral protein gp120 with CXCR4 could be a possible
cause of CD8+ T-cell apoptosis and AIDS-related
dementia via induction of neuronal cell apoptosis.The
signal provided by SDF-1 on binding to CXCR4 may also
play an important role in tumor cell proliferation and
regulation of angiogenesis associated with tumor
growth; the known angiogenic growth factors VEG-F and
bFGF upregulate levels of CXCR4 in endothelial cells
and SDF-1 can induce neovascularization in vivo. In
addition, leukemia cells that express CXCR4 migrate
and adhere to lymph nodes and bone marrow stromal
cells that express SDF-1. The binding of SDF-1 to
CXCR4 has also been implicated in the pathogenesis of
atherosclerosis, renal allograft rejection, asthma and
allergic airway inflammation, Alzheimer's disease, and
arthritis. The present invention is directed to
compounds that can act as agents that modulate
chemokine receptor activity. Such chemokine receptors
include, but are not limited to, CCR1, CCR2, CCR3,
CCR4, CCR5, CCR6, CCR7, CCR8, CXCR1, CXCR2, CXCR3,
CXCR4, and CXCR5. The present invention provides novel
compounds that demonstrate protective effects on
target cells from HIV infection in a manner as to bind
specifically to the chemokine receptor, and which
affect the binding of the natural ligand or chemokine
to a receptor, such as CXCR4 and/or CCR5 of a target
cell. Summary of the Invention The present invention
includes compounds of formula (I): including salts,
solvates, and physiologically functional derivatives
thereof, wherein: t is O, 1, or 2; each R
independently is H, alkyl, alkenyl, alkynyl,
haloalkyl, cycloalkyl, -R Ay, - R OR10 , or
-RaS(O)qR10 ;each R1 independently is halogen,
haloalkyl, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, -Ay, -NHAy, -Het, -NHHet, -OR10 , -OAy,
-OHet, -R OR10 , -NR6R7, -R NR6R7, -R C(O)R10, -C(O)R
10, -CO2R10, -R3CO2R10, -C(O)NR6R7, -C(O)Ay, -
C(O)Het, -S(O)2NR6R7, -S(O)qR10 , -S(O)qAy, cyano,
nitro, or azido; n is 0, 1, or 2, such that an R1 may
be substituted throughout the depicted
tetrahydroquinoline ring; R2 is selected from a group
consisting of H, alkyl, haloalkyl, cycloalkyl,
alkenyl, alkynyl, -R Ay, -R3OR5, -RaS(O)qR5; R3 is H,
alkyl, haloalkyl, cycloalkyl, alkenyl, alkynyl, -R3Ay,
-R3OR5, or -RaS(0) qR5; each R4 independently is
halogen, haloalkyl, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, -Ay, -NHAy, -Het, -NHHet,
-OR10, -OAy, -OHet, -ROR 10, -NR6R7, -R3NR6R7,
-R3C(O)R10 , -C(O)R 10 , -CO2R10 , -R CO2R10 ,
-C(O)NR6R7, -C(O)Ay, - C(O)Het, -S(O)2NR6R7, -S(O)qR10
, -S(O)qAy, cyano, nitro, or azido; m is 0, 1, or 2;
each R5 independently is H, alkyl, alkenyl, alkynyl,
cycloalkyl, or -Ay; p is Oor 1; Y is -NR 10- , -0-,
-C(O)NR10- , -NR10C(O)-, -C(O)-, -C(O)O-,
-NR10C(O)N(R10)-, -S(0) q- , -S(O)qNR10- , or
-NR10S(O)q-; X is -N(R 10)2, - RaN(R10)2, -AyN(R 10)2,
-R3AyN(R10 2, -AyR3N(R10 2, -RaAyR3N(R10)2, Het,
-RaHet, -HetN(R10)2, -RaHetN(R10)2, -HetR3N(R10)2,
-RaHetRaN(R10 )2, -HetRaAy, or -HetRH et; each Ra
independently is alkylene, cycloalkylene, alkenylene,
cycloalkenylene, or alkynylene; each R10 independently
is H, alkyl, cycloalkyl, alkenyl, alkynyl,
cycloalkenyl, -Racycloalkyl, -R3OH, -R3OR5, - R3NR6R7,
or -R3Het each of R6 and R7 independently are selected
from H, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, -R3cycloalkyl, -R3OH, -R3OR5, -R3NR8R9,
-Ay, -Het, -R3Ay, - RH et, or -S(0) qR5; each of R388
andi R>9 independently are selected from H or alkyl;
each q independently is O, 1, or 2; each Ay
independently represents an optionally substituted
aryl group; and each Het independently represents an
optionally substituted A-, 5-, or 6-membered
heterocyclyl or heteroaryl group. Preferably t is 1.
In one embodiment R is H or alkyl. Preferably R is
H.In one embodiment n is 0. In one embodiment n is 1
and R1 is halogen, haloalkyl, alkyl, OR10 , NR6R7,
CO2R10 , CONR6R7, or cyano. In one embodiment R2 is H,
alkyl, haloalkyl, or cycloalkyl. Preferably R2 is
alkyl, haloalkyl, or cycloalkyl. In one embodiment R3
is H, alkyl, haloalkyl, cycloalkyl, alkenyl, or
alkynyl. Preferably R3 is H, alkyl, haloalkyl, or
cycloalkyl. More preferably R3 is H or alkyl. More
preferably R3 is H. In one embodiment m is 0. In one
embodiment m is 1 or 2. Preferably m is 1. When m is
not 0, R4 preferably is one or more of halogen,
haloalkyl, alkyl, OR10, NR6R7, CO2R10, CONR6R7, or
cyano. In one embodiment p is 0 and X is -RaN(R10)2,
-AyRaN(R10)2, -R AyR N(R1)2, -Het, -RaHet, -HetN(R
10)2, -R3HetN(R10)2, or -HetRaN(R10)2. Preferably X is
- RaN(R10)2, -Het, -R3Het, -HetN(R10)2, -RaHetN(R10)2,
or -HetRaN(R10)2. More preferably X is RaN(R10)2,
-Het, -R3Het, or -HetN(R10)2. In one embodiment p is
1; Y is -N(R10)-, -O-, -S-, -CONR10-, -NR10CO-, or
-S(O)qNR10- ; and X is -R3N(R10)2, -AyRaN(R10)2,
-RaAyRaN(R10)2, -Het, -RaHet, -HetN(R 10)2, ~RH
etN(R10)2, or -HetR3N(R10)2. Preferably Y is -N(R10)-,
-O-, -CONR10- , -NR10CO- and X is -RaN(R10)2, -Het,
-RH et, or -HetN(R 10)2, Preferably Het is piperidine,
piperazine, azetidine, pyrrolidine, imidazole,
pyridine, and the like. In one embodiment p is Oand X
is -Het. Preferably -Het is unsubstituted or
substituted with one or more C1-C6 alkyl or C3-C8
cycloalkyl. Preferably the substituent - Yp-X is
located on the depicted imidazopyridine ring as in
formula ( I1) :One aspect further includes compounds
wherein R3 is RaOR5 as shown in formula (I-G): wherein
t is O, 1, or 2; each R independently is H, alkyl,
alkenyl, alkynyl, haloalkyl, cycloalkyl, -RaAy, - ROR
10 , or -RaS(O)qR10 ; each R1 independently is
halogen, haloalkyl, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, -Ay, -NHAy, -Het, -NHHet,
-OR10, -OAy, -OHet, -R OR10 , -NR6R7, -R NR6R7,
-R3C(O)R10 , -C(O)R10 , -CO2R10 , -R3CO2R10 ,
-C(O)NR6R7, -C(O)Ay, - C(O)Het, -S(O)2NR6R7, -S(O)qR10
, -S(O)qAy, cyano, nitro, or azido; n is 0, 1, or 2,
such that an R1 may be substituted throughout the
depicted tetrahydroquinoline ring;R2 is selected from
a group consisting of H, alkyl, haloalkyl, cycloalkyl,
-Racycloalkyl, alkenyl, alkynyl, -RaAy -RaOR5,
-RaS(O)qR5; wherein R2 is not substituted with amine
or alkylamine each R4 independently is halogen,
haloalkyl, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, -Ay, -NHAy, -Het, -NHHet, -OR10 , -OAy,
-OHet, -R OR10 , -NR6R7, -R NR6R7, -R3C(O)R10,
-C(O)R10 , -CO2R10 , -R CO2R10 , -C(O)NR6R7, -C(O)Ay,
- C(O)Het, -S(O)2NR6R7, -S(O)qR10, -S(O)qAy, cyano,
nitro, or azido; m is 0, 1, or 2; each R5
independently is H, alkyl, alkenyl, alkynyl,
cycloalkyl, or -Ay; p is OoM; Y is -NR 10- , -0-,
-C(O)NR10- , -NR10C(O)-, -C(O)-, -C(O)O-,
-NR10C(O)N(R10)-, -S(0) q- , -S(O)qNR10- , or
-NR10S(OV; X is -N(R 10)2, - RaN(R10)2, -AyN(R10)2,
-RaAyN(R10)2, -AyRaN(R10)2, -R3AyRaN(R10)2, - Het,
-R3Het, -HetN(R10)2, -R3HetN(R10)2, -HetRaN(R10)2,
-RaHetRaN(R10)2, -HetRaAy, or -HetRaHet; each Ra
independently is alkylene optionally substituted with
one or more of alkyl, oxo or hydroxyl, cycloalkylene
optionally substituted with one or more of alkyl, oxo
or hydroxyl, alkenylene, cycloalkenylene, or
alkynylene; each R10 independently is H, alkyl,
cycloalkyl, alkenyl, alkynyl, cycloalkenyl,
-Racycloalkyl, -R3OH, -R3OR5, - R3NR6R7, or -RH et
each of R6 and R7 independently are selected from H,
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
-R3cycloalkyl, -R3OH, -R3OR5, -R3NR8R9, -Ay, -Het,
-R3Ay, - R3Het, or -S(O)qR5; each of R8 and R9
independently are selected from H or alkyl; each q
independently is 0, 1, or 2; each Ay independently
represents an optionally substituted aryl group; and
each Het independently represents an optionally
substituted heterocyclyl or heteroaryl group; or
pharmaceutically acceptable salts or esters thereof.
In one aspect of the invention, the substituent - Yp-X
is located on the depicted imidazopyridine ring as in
formula (I-G1):wherein all substituents are as defined
with respect to formula (I-G), or pharmaceutically
acceptable salts or esters thereof. One aspect of the
invention includes compounds of formula (I-G) where
-Het is optionally substituted with at least one of
alkyl, alkoxy, hydroxyl, halogen, haloalkyl,
cycloalkyl, cycloalkoxy, cyano, amide, amino, or
alkylamino. In yet another embodiment, -Het is
substituted with at least one of C1-C6 alkyl or C3-C8
cycloalkyl. One aspect of the invention includes
compounds of formula (I-G) where -Ay is optionally
substituted with at least one of alkyl, alkoxy,
hydroxyl, halogen, haloalkyl, cycloalkyl, cycloalkoxy,
cyano, amide, amino, or alkylamino. In yet another
embodiment, -Ay is substituted with at least one of
C1-C6 alkyl or C3-C8 cycloalkyl. One aspect of the
invention includes compounds of formula (I-G) where t
is 1. One aspect of the invention includes compounds
of formula (I-G) where t is 2. One aspect of the
invention includes compounds of formula (I-G) where R
is H, alkyl, cycloalkyl, or or RaOR10 . One aspect of
the invention includes compounds of formula (I-G)
where R is H or alkyl. One aspect of the invention
includes compounds of formula (I-G) where R is H. One
aspect of the invention includes compounds of formula
(I-G) where n is 0. One aspect of the invention
includes compounds of formula (I-G) where n is 1 and
R1 is halogen, haloalkyl, alkyl, OR10 , NR6R7, CO2R10,
CONR6R7, or cyano. One aspect of the invention
includes compounds of formula (I-G) where R2 is H,
alkyl, haloalkyl, RaOR5 or Racycloalkyl. One aspect of
the invention includes compounds of formula (I-G)
where R2 is H, alkyl or Ra-cycloalkyl. One aspect of
the invention includes compounds of formula (I-G)
where R2 is alkyl. One aspect of the invention
includes compounds of formula (I-G) where R2 is RaAy
or Racycloalkyl.One aspect of the invention includes
compounds of formula (I-G) where Ra is alkylene
optionally substituted with Cr C6alkyl and R5 is
H1alkyl or cycloalkyl. Another aspect of the invention
includes compounds of formula (I-G) where Ra is
methylene (-CH2-) optionally substituted with Cr
C6alkyl and R5 is H, alkyl or cycloalkyl. One aspect
of the invention includes compounds of formula (I-G)
where Ra is methylene (-CH2-) and R5 is H, or alkyl.
In yet another aspect of the invention, compounds of
formula (I-G) are provided where Ra is methylene and
R5 is H. One aspect of the invention includes
compounds of formula (I-G) where m is 0. One aspect of
the invention includes compounds of formula (I-G)
where m is 1 or 2. One aspect of the invention
includes compounds of formula (I-G) where m is 1. One
aspect of the invention includes compounds of formula
(I-G) where m is 1 and R4 is halogen, haloalkyl,
alkyl, OR10 , NR6R7, CO2R10, CONR6R7, or cyano. One
aspect of the invention includes compounds of formula
(I-G) where p is 0 and X is -RaN(R10)2, -AyRaN(R10)2,
-RaAyRaN(R10)2, -Het, -RaHet, -HetN(R 10)2,
-RaHetN(R10)2, or -HetRaN(R10)2. One aspect of the
invention includes compounds of formula (I-G) where p
is 0 and X is -RaN(R10)2, -Het, -RaHet, -HetN(R 10)2,
-RH etN(R10)2 or -HetRaN(R10)2. One aspect of the
invention includes compounds of formula (I-G) where p
is 0 and X is -RaN(R10)2, -Het, -RH et, or -HetN(R
10)2. One aspect of the invention includes compounds
of formula (I-G) where p is 1; Y is -N(R10)-, -O-,
-S-, -C(O)NR10- , -NR10C(O)-, or -S(O) qNR10- ; and X
is -RaN(R10)2, -AyRaN(R10)2, -RaAyRaN(R10)2, -Het,
-RaHet, -HetN(R 10)2, -RaHetN(R10)2, or -HetRaN(R10)2.
One aspect of the invention includes compounds of
formula (I-G) where p is 1; Y is -N(R10)-, -O-,
-C(O)NR 10- , or -NR10C(O)-; and X is -RaN(R10)2,
-Het, -RaHet, or -HetN(R 10)2. One aspect of the
invention includes compounds of formula (I-G) where p
is 1, Y is -N(R10)- and X is -Het, unsubstituted or
substituted with C1-C6 alkyl or C3-C8 cycloalkyl. One
aspect of the invention includes compounds of formula
(I-G) where t is 1 or 2; R is H or alkyl; R2 is H,
alkyl, Racycloalkyl or cycloalkyl; n is 0; and m is 0
and with respect to -RaOR5, Ra is alkylene optionally
substituted with Cr C6alkyl and R5 is H, alkyl, or
cycloalkyl. One aspect of the invention includes
compounds of formula (IG) where t is 1 or 2; R is H or
alkyl; R2 is H, alkyl, Racycloalkyl or cycloalkyl; n
is 0; m is 0; p is 0 and X is -Het or -HetN(R 10)2,
R10 is H or alkyl and -Het is unsubstituted or
substituted with C1-C6 alkyl or C3-C8 cycloalkyl and
with respect to -ROR 5, Ra is alkylene optionally
substituted with Cr C6alkyI and R5 is H, alkyl, or
cycloalkyl. One aspect of the invention includes
compounds of formula (I-G) where t is 1 or 2; R is Hor
alkyl; R2 is H, alkyl, Racycloalkyl or cycloalkyl; n
is 0; m is 0; p is 0 and X is -Het or -HetN(R 10)2,
R10 is H or alkyl and -Het is unsubstituted or
substituted with C1-C6 alkyl or C3-C8 cycloaikyl and
-R OR5 is -CH 2OH. One aspect of the invention
includes compounds of formula (I-G) where t is 1 or 2;
R is H or alkyl; R2 is H1alkyl, Racycloalkyl or
cycloalkyl; n is 0; m is 0; p is 1; Y is -N(R10)-,
-O-, -CONR10- , or -NR10CO-; X is -Het or -HetN(R10)2,
and R10 is H or alkyl and Het is unsubstituted or
substituted with C1-C6 alkyl or C3-C8 cycloalkyl and
with respect to -RaOR5, Ra is alkylene optionally
substituted with CrC 6alkyl and R5 is H, alkyl, or
cycloalkyl. One aspect of the invention includes
compounds of formula (I-G) where t is 1 or 2; R is H
or alkyl; R2 is H, alkyl, Racycloalkyl or cycloalkyl;
n is 0; m is 0; p is 1; Y is -N(R10)- or -O- and X is
-Het and wherein with respect to -R3OR5, Ra is
-alkylene optionally substituted with CrC 6alkyl and
R5 is H, alkyl or cycloalkyl. One aspect of the
invention includes compounds of formula (I-G) where t
is 1 or 2, R is H or alkyl; R2 is H, alkyl,
Racycloalkyl or cycloalkyl; n is 0; and m is 0; p is 0
and X is -Het or -HetN(R10)2, R10 is H or alkyl and
Het is unsubstituted or substituted with Cr C6 alkyl
or C3-C8 cycloalkyl. One aspect of the invention
includes compounds of formula (i-G) where p is 0; X is
-HetN(R10)2; and R10 is H or alkyl and R3 is alkylene
optionally substituted with CrCealkyl and R5 is H,
alkyl or cycloalkyl. One aspect of the invention
includes compounds of formula (I-G) where p is 1 and Y
is -N(R10)-, -O-, -C(O)NR 10- , or -NR10C(O)-; X is
-Het or -HetN(R10)2, and Het is unsubstituted or
substituted with C1- C6 alkyl or C3-C8 cycloalkyl and
Ra is alkylene optionally substituted with Cr C6alkyl
and R5 is H, alkyl or cycloalkyl. Compounds of the
present invention include:
L/-Methyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a
]pyridin-2-yl]methyl}-
5,6,7,8-tetrahydro-8-quinolinamine;
L/-{[5-(4-Ethyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}- L/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine;
L/-Methyl-L/-({5-[4-(1 -methylethyl)-1
~piperazinyl]imidazo[1 ,2-a]pyridin-2-
yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine;
1,1-Dimethylethyl
4-(2-{[methyl(5,6,7,8-tetrahydro-8-quinolinyl)amino]
methyl}imidazo[1 ,2-a]pyridin-5-yl)-1
-piperazinecarboxylate;
L/-Methyl-L/-{[5-(1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-5,6,7,8-
tetrahydro-8-quinolinamine;
L/1L/>L/I-Trimethyl-L/I-(2-{[methyl(5,6,7,8-tetrahydro
-8-quinolinyl)amino] methyl}imidazo[1
,2-a]pyridin-5-yl)-1 ,2-ethanediamine;
L/-{[5-(3,5-Dimethyl-1-piperazinyl)imidazo[1,2-a]pyrid
in-2-yl]nnethyl}-/V-methyl-
5,6,7,8-tetrahydro-8-quinolinamine;
L/-Methyl-L/-{[5-(3,4,5-trimethyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine; L/-(1
-Methylethyl)-L/-{[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine; L/-(1
-Methylethyl)-/V-({5-[4-(1-methylethyl)-1
-piperazinyl]imidazo[1 ,2-a]pyridin-
2-yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine;
L/-{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2
-yl]methyl}- L/-(2,2,2-
trifluoroethyl)-5,6,7,8-tetrahydro-8-quinolinamine;
L/-({5-[4-(1 -Methylethyl)-1 -piperazinyl]imidazo[1
,2-a]pyridin-2-yl}methyl)- L/-
(2,2,2-trifluoroethyl)-5,6,7,8-tetrahydro-8-quinolinam
ine; /V-[(5-{4-[(Dimethylamino)methyl]phenyl}imidazo[1
,2-a]pyridin-2-yl)methyl]-/Vmethyl-
5,6,7,8-tetrahydro-8-quinolinamine; and
L/-Methyl-L/-{[5-(4-pyridinyl)imidazo[1,2-a]pyridin-2-
yl]methyl}-5,6,7,8- tetrahydro-8-quinolinamine.
Preferred compounds of the present invention include:
L/-Methyl-L/-{[5-(4-methyl-1 -piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-
5,6,7,8-tetrahydro-8-quinolinamine;
N-{[5-(4-Ethyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-y
l]methyl}-/V-methyl-
5,6,7,8-tetrahydro-8-quinolinamine;
L/-Methyl-L/-({5-[4-(1 -methylethyl)-1
-piperazinyl]imidazo[1 ,2-a]pyridin-2-
yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine;
L/-Methyl-L/-{[5-(1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-5,6,7 8-
tetrahydro-8-quinolinamine;
L/,L/,L/'-Trimethyl-L/'-(2-{[methyl(5,6,7,8-tetrahydro
-8-quinolinyl)amino] methyl}imidazo[1
,2-a]pyridin-5-yl)-1 ,2-ethanediamine;
L/-{[5-(3,5-Dimethyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}- L/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine;
L/-Methyl-L/-{[5-(3,4,5-trimethyl-1-piperazinyl)imidaz
o[1 ,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine;
L/-(1-Methylethyl)-L/-{[5-(4-methyl-1-piperazinyl)imid
azo[1 ,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine;L/-(1
-Methylethyl)-L/-({5-[4-(1 -methylethyl)-1
-piperazinyl]imidazo[1 ,2-a]pyridin-
2-yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine; and
L/-[(5-{4-[(Dimethylamino)methyl]phenyl}imidazo[1,2-a]
pyridin-2-yI)nnethyl]- L/-
methyI-5,6,7,8-tetrahydro-8-quinolinamine. More
preferred compounds of the present invention include:
L/-Methyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a
]pyridin-2-yl]methyl}-
5,6,7,8-tetrahydro-8-quinolinamine;
L/-{[5-(4-Ethyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-
yl]methyl}- L/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine;
L/-Methyl-L/-({5-[4-(1 -methylethyl)-1
-piperazinyl]imidazo[1 ,2-a]pyridin-2-
yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine;
L/-Methyl-L/-{[5-(1-piperazinyl)imidazo[1,2-a]pyridin-
2-yl]methyl}-5,6,7,8- tetrahydro-8-quinolinamine;
L/,L/,L/'-Trimethyl-L/'-(2-{[methyl(5,6,7,8-tetrahydro
-8-quinolinyl)amino] methyl}imidazo[1
,2-a]pyridin-5-yl)-1 ,2-ethanediamine; L/-(1
-Methylethyl)-L/-{[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine; and
L/-(1 -Methylethyl)-L/-({5-[4-(1 -methylethyl)-1
-piperazinyl]imidazo[1 ,2-a]pyridin-
2-yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine.
Compounds of the present invention include:
(5-(4-Methyl-1-piperazinyl)-2-{[methyl(5,6,7,8-tetrahy
dro-8- quinolinyl)amino]methyl}imidazo[1
,2-a]pyridin-3-yl)methanol;[2-({{(1S)-1-[4-
(Methyloxy)phenyl]ethyl}[(8S)-5,6,7,8-tetrahydro-8-qui
nolinyl]amino}methyl)-5-(4- methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-3-yl]methanol;
[5-(4-Methyl-1-piperazinyl)-2-({methyl[(8S)-5,6,7,8-te
trahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]met
hanol;
[5-[[2-(Dimethylamino)ethyl](methyl)amino]-2-({methyl[
(8S)-5,6,7,8-tetrahydro-
8-quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol;
(5-(4-Methyl-1-piperazinyl)-2-{[methyl(6,7,8,9-tetrahy
dro-5/-/- cyclohepta^pyridin-
-yOaminolmethyllimidazoti^-alpyridin-S-yOmethanol;
[2-({Ethyl[(8S)-5,6,7,8-tetrahydro-8-quinolinyl]amino}
methyl)-5-(4-methyl-1-
piperazinyl)imidazo[1,2-a]pyridin-3-yl]methanol;
[2-({(1-Methylethyl)[(8S)-5,6,7,8-tetrahydro-8-quinoli
nyl]amino}methyl)-5-(4- methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-3-yl]methanoI;
[S-C^Methyl-i-piperazinylJ^-^propyltC dS -
d-tetrahydro- d-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]met
hanol;
[2-({(Cyclopropylmethyl)[(8S)-5,6,7,8-tetrahydro-8-qui
nolinyl]amino}methyl)-5- (4-methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-3-yl]methanol;
[5-(4-Methyl-1-piperazinyl)-2-({(phenylmethyl)[(8S)-5,
6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]met
hanol; { -C^Methyl-i-piperazinyO-Z-tCCdS Q
d-tetrahydro- d-quinolinyip-
(trifluoromethyl)phenyl]methyl}amino)methyl]imidazo[1,
2-a]pyridin-3-yl}methanol;
[S-CHexahydropyrroloti^-alpyrazin^CIHJ-yO^-^methyltC
dS d- tetrahydro- d-quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol;
[5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyl]-2-({methyl[
( dS)-5,6,7, d-tetrahydro-
d-quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol; [5-(Hexahydro-1 H-1
,4-diazepin-1 -yl)-2-({methyl[( dS)-5,6,7,
d-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]nne
thanol; [5-(4-Methylhexahydro-1 H-1 ,4-diazepin-1
-yl)-2-({methyl[(8S)-5,6,7,8- tetrahydro-
d-quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]m
ethanol;
[5-[Methyl(1-methyl-3-pyrrolidinyl)amino]-2-({methyl[(
dS)-5,6,7, d-tetrahydro- d-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]met
hanol; [5-(4-Ethyl-1-piperazinyl)-2-({methyl[(
dS)-5,6,7, d-tetrahydro- d-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]met
hanol;
[5-[4-(1-Methylethyl)-1-piperazinyl]-2-({methyl[(
dS)-5,6,7, d-tetrahydro- d-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]met
hanol;
[5-[(3S)-3-(Dimethylamino)-1-pyrrolidinyl]-2-({methyl[
( dS)-5,6,7,8-tetrahydro-
d-quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]m
ethanol; [5-[(3R)-3-Amino-1-pyrrolidinyl]-2-({methyl[(
dS)-5,6,7, d-tetrahydro- d-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]met
hanol; [d-ECS^-S-CMethylaminoJ-i-pyrrolidiny - methylt
dS - d-tetrahydro- d-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]met
hanol; [
-KSRJ-S-CDimethylannino^i-pyrrolidinyll^-^propyltC dS
- e d-tetrahydro- d-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]met
hanol;
[5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyl]-2-({(1-meth
ylethyl)[( dS)-5,6,7,8- tetrahydro-
d-quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol; {2-({(Cyclopropylmethyl)[(
dS)-5,6,7, d-tetrahydro-8-quinolinyl]amino}methyl)-5-
[(3R)-3-(dimethylamino)-1-pyrrolidinyl]imidazo[1,2-a]p
yridin-3-yl}methanol;
1-[5-(4-Methyl-1-piperazinyl)-2-({methyl[(8S)-5,6,7,8-
tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]eth
anol;
1-[5-(4-Methyl-1-piperazinyl)-2-({methyl[(8S)-5,6J^tet
rahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]-1-
propanol;
(8S)-/V-Methyl-L/-{[3-[(methyloxy)methyl]-5-(4-methyl-
1 - piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinoli
nannine; 



(8S)-L/-{[3-[(Ethyloxy)methyl]-5-(4-methyl-1-piperazin
yl)imidazo[1,2-a]pyridin-
2-yl]methyl}-L/-methyl-5,6,7,8-tetrahydro-8-quinolinam
ine;
[5-(4-Methyl-1-piperazinyl)-2-(1-{methyl[(8S)-5,6,7,8-
tetrahydro-8- quinolinyl]amino}ethyl)imidazo[1
,2-a]pyridin-3-yl]methanol;
2,2,2-Trifluoro-1-(5-(4-methyl-1-piperazinyl)-2-{[meth
yl(5,6,7,8-tetrahydro-8-
quinolinyl)amino]methyl}imidazo[1
,2-a]pyridin-3-yl)ethanol; and pharmaceutically
acceptable salts and esters thereof. One aspect of the
invention includes compounds of the following group:
[5-(4-Methyl-1
-piperazinyl)-2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]
methanol;
(5-(4-Methyl-1-piperazinyl)-2-{[methyl(6,7,8,9-tetrahy
dro-5Hcyclohepta^ pyridin-
-yOaminolmethy^imidazoCI^-aJpyridin-S-yOmethanol;
[2-({Ethyl[(8S)-5,6,7,8-tetrahydro-8-quinolinyl]amino}
methyl)-5-(4-methyl-1- piperazinyl)imidazo[1
,2-a]pyridin-3-yl]methanoI;
[2-({(1-Methylethyl)[(8S)-5,6,7,8-tetrahydro-8-quinoli
nyl]amino}methyl)-5-(4- methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-3-yl]methanol;
[5-(4-Methyl-1-piperazinyl)-2-({propyl[(8S)-5,6,7,8-te
trahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]met
hanol;
[2-({(Cyclopropylmethyl)[(8S)-5,6,7,8-tetrahydro-8-qui
nolinyl]amino}methyl)-5-
(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-3-yl]met
hanol;
[5-[(3f?)-3-(Dimethylamino)-1-pyrrolidinyl]-2-({methyl
[(8S)-5,6 I7,8-tetrahydro-
8-quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol; [5-(Hexahydro-1 H-1
,4-diazepin-1
-yl)-2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]met
hanol; [5-(4-Methylhexahydro-1 H-1 ,4-diazepin-1
-yl)-2-({methyl[(8S)-5,6,7,8-
tetrahydro-8-quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanoI;
[5-[Methyl(1-methyI-3-pyrrolidinyl)amino]-2-({methyl[(
8S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]met
hanol;
[5-(4-Ethyl-1-piperazinyl)-2-({methyl[(8S)-5,6,7,8-tet
rahydro-8- quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol;
[5-[4-(1-Methylethyl)-1-piperazinyl]-2-({methyl[(8S)-5
,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]met
hanol;
[5-[(3S)-3-(Dimethylamino)-1-pyrrolidinyl]-2-({methyl[
(8S)-5,6,7,8-tetrahydro-
8-quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol;
[5-[(3f?)-3-Amino-1-pyrrolidinyl]-2-({methyl[(8S)-5,6,
7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]met
hanol;
[5-[(3R)-3-(Methylamino)-1-pyrrolidinyl]-2-({methyl[(8
S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol;
[5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyl]-2-({ethyl[(
8S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol;
[5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyl]-2-({propyl[
(8S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]met
hanol; [5-[(3R)-3-(Dimethylamino)-1
-pyrrolidinyl]-2-({(1 -methylethyl)[(8S)-5,6,7,8-
tetrahydro-8-quinolinyl]amino}methyl)imidazo[1,2-a]pyr
idin-3-yl]methanol;
{2-({(Cyclopropylmethyl)[(8S)-5,6,7,8-tetrahydro-8-qui
nolinyl]amino}methyl)-5-
[(3R)-3-(dimethylamino)-1-pyrrolidinyl]imidazo[1
,2-a]pyridin-3-yl}methanol;
[5-(4-Amino-1-piperidinyl)-2-({methyl[(8S)-5,6,7,8-tet
rahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]met
hanol;
1-[5-(4-Methyl-1-piperazinyl)-2-({methyl[(8S)-5,6,7,8-
tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]eth
anol;
1-[5-(4-Methyl-1-piperazinyl)-2-({methyl[(8S)-5,6,7,8-
tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]-1-
propanol;
[5-(4-Methyl-1-piperazinyl)-2-(1-{methyl[(8S)-5,6,7,8-
tetrahydro-8- quinolinyl]amino}ethyl)imidazo[1
,2-a]pyridin-3-yl]methanol; and pharmaceutically
acceptable salts and esters thereof. One aspect of the
invention includes compounds:
(5-(4-Methyl-1-piperazinyl)-2-{[methyl(5,6,7,8-tetrahy
dro-8-
quinolinyl)amino]methyl}imidazo[1,2-a]pyridin-3-yl)met
hanol;
[5-(4-Methyl-1-piperazinyl)-2-({methyl[(8S)-5,6,7,8-te
trahydro-8- quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol;
[2-({Ethyl[(8S)-5,6,7,8-tetrahydro-8-quinolinyl]amino}
methyl)-5-(4-methyl-1-
piperazinyl)imidazo[1,2-a]pyridin-3-yl]methanol;
^-({(i-MethylethyOtC dS -S Q d-tetrahydro-
-quinolinyllamino methyO-S-C^
methyl-1-piperazinyl)imidazo[1,2-a]pyridin-3-yl]nnetha
nol;
[5-(4-MethyI-1-piperazinyl)-2-({propyl[(8S)-5,6,7,8-te
trahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]
methanol; ^-({(CyclopropylmethyOtC dS q d-tetrahydro-
d-quinolinyllaminoJmethyO-S- (4-methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-3-yl]methanol;
[5-(4-Ethyl-1-piperazinyl)-2-({methyl[( dS)-5,6,7,
d-tetrahydro-8- quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol;
[5-[4-(1-Methylethyl)-1-piperazinyl]-2-({methyl[(
dS)-5,6,7, d-tetrahydro- d-
quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol; and pharmaceutically
acceptable salts or esters thereof. Compounds of the
present invention also include:
[5-(4-Methyl-1-piperazinyl)-2-({methyl[(8S)-5,6,7,
d-tetrahydro- d-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]met
hanol; [2-({Ethyl[( dS)-5,6,7, d-tetrahydro-
d-quinolinyl]amino}methyl)-5-(4-methyl-1 -
piperazinyl)imidazo[1,2-a]pyridin-3-yl]methanol;
[2-({(1-Methylethyl)[( dS)-5,6,7,8-tetrahydro-
d-quinolinyl]amino}methyl)-5-(4- methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-3-yl]methanol;
[5-(4-Methyl-1-piperazinyl)-2-({propyl[( dS)-5,6,7,
d-tetrahydro- d- quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol; [2-({(Cyclopropylmethyl)[(
dS)-5,6,7,8-tetrahydro- d-quinolinyl]amino}methyl)-5-
(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-3-yl]methanol; and pharmaceutically
acceptable salts or esters thereof. Compounds of the
present invention also include:
[5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyl]-2-({methyl[
( dS)-5,6,7,8-tetrahydro-
d-quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]m
ethanol; [
-tMethyKI-methyl-S-pyrrolidinyOaminol^-^methyltC dS
d.e d-tetrahydro- d-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]met
hanol;
[5-[(3S)-3-(Dimethylamino)-1-pyrrolidinyl]-2-({methyl[
( dS)-5,6,7, d-tetrahydro-
d-quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]m
ethanol; [5-[(3R)-3-Amino-1-pyrrolidinyl]-2-({methyl[(
dS)-5,6,7, d-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol;
[S-tCSRJ-S-CMethylaminoJ-i-pyrrolidinyll^-^methyHC dS
q d-tetrahydro- d- quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol;
[5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyl]-2-({ethyl[(
8S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]met
hanol;
[5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyl]-2-({propyl[
(8S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]met
hanol; [5-[(3R)-3-(Dimethylamino)-1
-pyrrolidinyl]-2-({(1 -methylethyl)[(8S)-5,6,7,8-
tetrahydro-8-quinolinyl]amino}methyl)innidazo[1,2-a]py
ridin-3-yl]methanol;
{2-({(Cyclopropylmethyl)[(8S)-5,6,7,8-tetrahydro-8-qui
nolinyl]amino}nnethyl)-5-
[(3R)-3-(dimethylamino)-1-pyrrolidinyl]imidazo[1,2-a]p
yridin-3-yl}methanol;
[5-(4-Amino-1-piperidinyl)-2-({methyl[(8S)-5,6,7,8-tet
rahydro-8- quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol; and pharmaceutically
acceptable salts or esters thereof. One aspect of the
present invention includes the compounds substantially
as hereinbefore defined with reference to any one of
the Examples. One aspect of the present invention
includes a pharmaceutical composition comprising one
or more compounds of the present invention and a
pharmaceutically acceptable carrier. One aspect of the
present invention includes one or more compounds of
the present invention for use as an active therapeutic
substance. One aspect of the present invention
includes one or more compounds of the present
invention for use in the treatment or prophylaxis of
diseases and conditions caused by inappropriate
activity of CXCR4. One aspect of the present invention
includes one or more compounds of the present
invention for use in the treatment or prophylaxis of
diseases and conditions caused by inappropriate
activity of CCR5. One aspect of the present invention
includes one or more compounds of the present
invention for use in the treatment or prophylaxis of
HIV infection, diseases associated with hematopoiesis,
controlling the side effects of chemotherapy,
enhancing the success of bone marrow transplantation,
enhancing wound healing and burn treatment, combating
bacterial infections in leukemia, inflammation,
inflammatory or allergic diseases, asthma, allergic
rhinitis, hypersensitivity lung diseases,
hypersensitivity pneumonitis, eosinophilic
pneumonitis, delayed-type hypersensitivity,
interstitial lung disease (ILD), idiopathic pulmonary
fibrosis, systemic lupus erythematosus, ankylosing
spondylitis, systemic sclerosis, Sjogren's syndrome,
polymyositis or dermatomyositis, systemic anaphylaxis
or hypersensitivity responses, drug allergies, insect
sting allergies, autoimmune diseases, rheumatoid
arthritis,psoriatic arthritis, systemic lupus
erythematosus, myastenia gravis, juvenile onset
diabetes, glomerulonephritis, autoimmune throiditis,
graft rejection, allograft rejection,
graft-versus-host disease, inflammatory bowel
diseases, Crohn' s disease, ulcerative colitus;
spondyloarthropathies, scleroderma; psoriasis,
T-cell-mediated psoriasis, inflammatory dermatoses,
dermatitis, eczema, atopic dermatitis, allergic
contact dermatitis, urticaria, vasculitis,
necrotizing, cutaneous, hypersensitivity vasculitis,
eoosinophilic myotis, eosinophilic fasciitis, and
brain, breast, prostate, lung, or haematopoetic tissue
cancers. Preferably the condition or disease is HIV
infection rheumatoid arthritis, inflammation, or
cancer. One aspect of the present invention includes
the use of one or more compounds of the present
invention in the manufacture of a medicament for use
in the treatment or prophylaxis of a condition or
disease modulated by a chemokine receptor. Preferably
the chemokine receptor is CXCR4 or CCR5. One aspect of
the present invention includes use of one or more
compounds of the present invention in the manufacture
of a medicament for use in the treatment or
prophylaxis of HIV infection, diseases associated with
hematopoiesis, controlling the side effects of
chemotherapy, enhancing the success of bone marrow
transplantation, enhancing wound healing and burn
treatment, combating bacterial infections in leukemia,
inflammation, inflammatory or allergic diseases,
asthma, allergic rhinitis, hypersensitivity lung
diseases, hypersensitivity pneumonitis, eosinophilic
pneumonitis, delayed-type hypersensitivity,
interstitial lung disease (ILD), idiopathic pulmonary
fibrosis, systemic lupus erythematosus, ankylosing
spondylitis, systemic sclerosis, Sjogren's syndrome,
polymyositis or dermatomyositis, systemic anaphylaxis
or hypersensitivity responses, drug allergies, insect
sting allergies, autoimmune diseases, rheumatoid
arthritis, psoriatic arthritis, systemic lupus
erythematosus, myastenia gravis, juvenile onset
diabetes, glomerulonephritis, autoimmune throiditis,
graft rejection, allograft rejection,
graft-versus-host disease, inflammatory bowel
diseases, Crohn' s disease, ulcerative colitus;
spondylo arthropathies, scleroderma; psoriasis,
T-cell-mediated psoriasis, inflammatory dermatoses,
dermatitis, eczema, atopic dermatitis, allergic
contact dermatitis, urticaria, vasculitis,
necrotizing, cutaneous, hypersensitivity vasculitis,
eoosinophilic myotis, eosinophilic fasciitis, and
brain, breast, prostate, lung, or haematopoetic tissue
cancers. Preferably the use relates to a medicament
wherein the condition or disorder is HIV infection
rheumatoid arthritis, inflammation, or cancer.One
aspect of the present invention includes a method for
the treatment or prophylaxis of a condition or disease
modulated by a chemokine receptor comprising the
administration of one or more compounds of the present
invention. Preferably the chemokine receptor is CXCR4
or CCR5. One aspect of the present invention includes
a method for the treatment or prophylaxis of HIV
infection, diseases associated with hematopoiesis,
controlling the side effects of chemotherapy,
enhancing the success of bone marrow transplantation,
enhancing wound healing and burn treatment, combating
bacterial infections in leukemia, inflammation,
inflammatory or allergic diseases, asthma, allergic
rhinitis, hypersensitivity lung diseases,
hypersensitivity pneumonitis, eosinophilic
pneumonitis, delayed-type hypersensitivity,
interstitial lung disease (ILD), idiopathic pulmonary
fibrosis, systemic lupus erythematosus, ankylosing
spondylitis, systemic sclerosis, Sjogren's syndrome,
polymyositis or dermatomyositis, systemic anaphylaxis
or hypersensitivity responses, drug allergies, insect
sting allergies, autoimmune diseases, rheumatoid
arthritis, psoriatic arthritis, systemic lupus
erythematosus, myastenia gravis, juvenile onset
diabetes, glomerulonephritis, autoimmune throiditis,
graft rejection, allograft rejection,
graft-versus-host disease, inflammatory bowel
diseases, Crohn' s disease, ulcerative colitus;
spondylo arthropathies, scleroderma; psoriasis,
T-cell-mediated psoriasis, inflammatory dermatoses,
dermatitis, eczema, atopic dermatitis, allergic
contact dermatitis, urticaria, vasculitis,
necrotizing, cutaneous, hypersensitivity vasculitis,
eoosinophilic myotis, eosinophilic fasciitis, and
brain, breast, prostate, lung, or haematopoetic tissue
cancers comprising the administration of one or more
compounds of the present invention. One aspect of the
present invention includes a method for the treatment
or prophylaxis of HIV infection rheumatoid arthritis,
inflammation, or cancer comprising the administration
of one or more compounds of the present invention.
Detailed Description of the Invention Terms are used
within their accepted meanings. The following
definitions are meant to clarify, but not limit, the
terms defined. As used herein the term "alkyl" refers
to a straight or branched chain hydrocarbon,
preferably having from one to twelve carbon atoms.
Examples of "alkyl" as used herein include, but are
not limited to, methyl, ethyl, propyl, isopropyl,
isobutyl, n-butyl, tert-butyl, isopentyl, n-pentyl.As
used throughout this specification, the preferred
number of atoms, such as carbon atoms, will be
represented by, for example, the phrase "Cx-Cy alkyl,"
which refers to an alkyl group, as herein defined,
containing the specified number of carbon atoms.
Similar terminology will apply for other preferred
terms and ranges as well. As used herein the term
"alkenyl" refers to a straight or branched chain
aliphatic hydrocarbon containing one or more
carbon-to-carbon double bonds. Examples include, but
are not limited to, vinyl, allyl, and the like. As
used herein the term "alkynyl" refers to a straight or
branched chain aliphatic hydrocarbon containing one or
more carbon-to-carbon triple bonds. Examples include,
but are not limited to, ethynyl and the like. As used
herein, the term "alkylene" refers to an optionally
substituted straight or branched chain divalent
hydrocarbon radical, preferably having from one to ten
carbon atoms. Examples of "alkylene" as used herein
include, but are not limited to, methylene, ethylene,
n-propylene, n-butylene, and the like. Preferred
substituents include CrC 6 alkyl, oxo and hydroxyl. As
used herein, the term "alkenylene" refers to a
straight or branched chain divalent hydrocarbon
radical, preferably having from one to ten carbon
atoms, containing one or more carbon-to-carbon double
bonds. Examples include, but are not limited to,
vinylene, allylene or 2-propenylene, and the like. As
used herein, the term "alkynylene" refers to a
straight or branched chain divalent hydrocarbon
radical, preferably having from one to ten carbon
atoms, containing one or more carbon-to-carbon triple
bonds. Examples include, but are not limited to,
ethynylene and the like. As used herein, the term
"cycloalkyl" refers to an optionally substituted
nonaromatic cyclic hydrocarbon ring. Exemplary
"cycloalkyl" groups include, but are not limited to,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and
cycloheptyl. As used herein, the term "cycloalkyl"
includes an optionally substituted fused polycyclic
hydrocarbon saturated ring and aromatic ring system,
namely polycyclic hydrocarbons with less than maximum
number of non-cumulative double bonds, for example
where a saturated hydrocarbon ring (such as a
cyclopentyl ring) is fused with an aromatic ring
(herein "aryl," such as a benzene ring) to form, for
example, groups such as indane. Preferred substituent
groups include alkyl, alkenyl, alkynyl, alkoxy,
hydroxyl, halogen, haloalkyl, cycloalkyl, cycloalkoxy,
cyano, amide, amino, and alkylamino.As used herein,
the term "cycloalkenyl" refers to an optionally
substituted nonaromatic cyclic hydrocarbon ring
containing one or more carbon-to-carbon double bonds
which optionally includes an alkylene linker through
which the cycloalkenyl may be attached. Exemplary
"cycloalkenyl" groups include, but are not limited to,
cyclopropenyl, cyclobutenyl, cyclopentenyl,
cyclohexenyl, and cycloheptenyl. Preferred substituent
groups include alkyl, alkenyl, alkynyl, alkoxy,
hydroxyl, halogen, haloalkyl, cycloalkyl, cycloalkoxy,
cyano, amide, amino, and alkylamino. As used herein,
the term "cycloalkylene" refers to a divalent,
optionally substituted non-aromatic cyclic hydrocarbon
ring. Exemplary "cycloalkylene" groups include, but
are not limited to, cyclopropylene, cyclobutylene,
cyclopentylene, cyclohexylene, and cycloheptylene.
Preferred substituents include C1-C6 alkyl, oxo and
hydroxyl. As used herein, the term "cycloalkenylene"
refers to a divalent optionally substituted
non-aromatic cyclic hydrocarbon ring containing one or
more carbon-tocarbon double bonds. Exemplary
"cycloalkenylene" groups include, but are not limited
to, cyclopropenylene, cyclobutenylene,
cyclopentenylene, cyclohexenylene, and
cycloheptenylene. As used herein, the term
"heterocycle" or "heterocyclyl" refers to an
optionally substituted mono- or polycyclic ring system
containing one or more degrees of unsaturation and
also containing one or more heteroatoms. Preferred
heteroatoms include N, O, and/or S, including
N-oxides, sulfur oxides, and dioxides. More
preferably, the heteroatom is N. Preferably the
heterocyclyl ring is three to twelve-membered and is
either fully saturated or has one or more degrees of
unsaturation. Such rings may be optionally fused to
one or more of another "heterocyclic" ring(s) or
cycloalkyl ring(s). Examples of "heterocyclic" groups
include, but are not limited to, tetrahydrofuran,
pyran, 1,4- dioxane, 1,3-dioxane, piperidine,
piperazine, pyrrolidine, morpholine,
tetrahydrothiopyran, aziridine, azetidine and
tetrahydrothiophene. Preferred substituent groups
include alkyl, alkenyl, alkynyl, alkoxy, hydroxyl,
halogen, haloalkyl, cycloalkyl, cycloalkoxy, cyano,
amide, amino, and alkylamino. As used herein, the term
"aryl" refers to an optionally substituted benzene
ring or to an optionally substituted fused benzene
ring system, for example anthracene, phenanthrene, or
naphthalene ring systems. Examples of "aryl" groups
include, but are not limited to, phenyl, 2-naphthyl,
and 1-naphthyl. Preferred substituent groupsinclude
alkyl, alkenyl, alkynyl, alkoxy, hydroxyl, halogen,
haloalkyl, cycloalkyl, cycloalkoxy, cyano, amide,
amino, and alkylamino. As used herein, the term
"heteroaryl" refers to an optionally substituted
monocyclic five to seven membered aromatic ring, or to
an optionally substituted fused bicyclic aromatic ring
system comprising two of such aromatic rings. These
heteroaryl rings contain one or more nitrogen, sulfur,
and/or oxygen atoms, where Noxides, sulfur oxides, and
dioxides are permissible heteroatom substitutions.
Preferably, the heteroatom is N. Examples of
"heteroaryl" groups used herein include, but should
not be limited to, furan, thiophene, pyrrole,
imidazole, pyrazole, triazole, tetrazole, thiazole,
oxazole, isoxazole, oxadiazole, thiadiazole,
isothiazole, pyridine, pyridazine, pyrazine,
pyrimidine, quinoline, isoquinoline, benzofuran,
benzothiophene, indole, indazole, benzimidizolyl,
imidazopyridinyl, pyrazolopyridinyl, and
pyrazolopyrimidinyl. Preferred substituent groups
include alkyl, alkenyl, alkynyl, alkoxy, hydroxyl,
halogen, haloalkyl, cycloalkyl, cycloalkoxy, cyano,
amide, amino, and alkylamino. As used herein the term
"halogen" refers to fluorine, chlorine, bromine, or
iodine. As used herein the term "haloalkyl" refers to
an alkyl group, as defined herein, which is
substituted with at least one halogen. Examples of
branched or straight chained "haloalkyl" groups useful
in the present invention include, but are not limited
to, methyl, ethyl, propyl, isopropyl, n-butyl, and
t-butyl substituted independently with one or more
halogens, e.g., fluoro, chloro, bromo, and iodo. The
term "haloalkyl" should be interpreted to include such
substituents as perfluoroalkyl groups and the like. As
used herein the term "alkoxy" refers to a group -OR',
where R' is alkyl as defined. As used herein the term
"cycloalkoxy" refers to a group -OR', where R' is
cycloalkyl as defined. As used herein the term
"alkoxycarbonyl" refers to groups such as: where the
R' represents an alkyl group as herein defined. As
used herein the term "aryloxycarbonyl" refers to
groups such as:where the Ay represents an aryl group
as herein defined. As used herein the term "nitro"
refers to a group -NO2. As used herein the term
"cyano" refers to a group -CN. As used herein the term
"azido" refers to a group -N3. As used herein the term
amino refers to a group -NR 1R", where R' and R"
independently represent H, alkyl, alkenyl, alkynyl,
cycloalkyl, heterocyclyl, aryl, or heteroaryl.
Similarly, the term "alkylamino" includes an alkylene
linker through which the amino group is attached.
Examples of "alkylamino" as used herein include groups
such as -(CH 2)cNH2, where x is preferably 1 to 6. As
used herein the term "amide" refers to a group -C(O)NR
1R", where R' and R" independently represent H, alkyl,
alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, or
heteroaryl. Examples of "amide" as used herein include
groups such as -C(O)NH 2, -C(O)NH(CH3), -C(O)N(CH 3)2,
and the like. As used herein throughout the present
specification, the phrase "optionally substituted" or
variations thereof denote an optional substitution,
including multiple degrees of substitution, with one
or more substituent group. The phrase should not be
interpreted so as to be imprecise or duplicative of
substitution patterns herein described or depicted
specifically. Rather, those of ordinary skill in the
art will appreciate that the phrase is included to
provide for obvious modifications, which are
encompassed within the scope of the appended claims.
The compounds of formulas (I) may crystallize in more
than one form, a characteristic known as polymorphism,
and such polymorphic forms ("polymorphs") are within
the scope of formula (I). Polymorphism generally can
occur as a response to changes in temperature,
pressure, or both. Polymorphism can also result from
variations in the crystallization process. Polymorphs
can be distinguished by various physical
characteristics known in the art such as x-ray
diffraction patterns, solubility, and melting point.
Certain of the compounds described herein contain one
or more chiral centers, or may otherwise be capable of
existing as multiple stereoisomers. The scope of the
present invention includes mixtures of stereoisomers
as well as purified enantiomers or enantiomerically
and/or diastereomerically enriched mixtures. Also
included within the scope of the invention are the
individual isomers of thecompounds represented by
formula (I), as well as any wholly or partially
equilibrated mixtures thereof. The present invention
also includes the individual isomers of the compounds
represented by the formulas above as mixtures with
isomers thereof in which one or more chiral centers
are inverted. Typically, but not absolutely, the salts
of the present invention are pharmaceutically
acceptable salts. Salts encompassed within the term
"pharmaceutically acceptable salts" refer to non-toxic
salts of the compounds of this invention. Salts of the
compounds of the present invention may comprise acid
addition salts. Representative salts include acetate,
benzenesulfonate, benzoate, bicarbonate, bisulfate,
bitartrate, borate, calcium edetate, camsylate,
carbonate, clavulanate, citrate, dihydrochloride,
edisylate, estolate, esylate, fumarate, gluceptate,
gluconate, glutamate, glycollylarsanilate,
hexylresorcinate, hydrabamine, hydrobromide,
hydrochloride, hydroxynaphthoate, iodide, isethionate,
lactate, lactobionate, laurate, malate, maleate,
mandelate, mesylate, methylsulfate, monopotassium
maleate, mucate, napsylate, nitrate,
N-methylglucamine, oxalate, pamoate (embonate),
palmitate, pantothenate, phosphate/diphosphate,
polygalacturonate, potassium, salicylate, sodium,
stearate, subacetate, succinate, sulfate, tannate,
tartrate, teoclate, tosylate, triethiodide,
trimethylammonium, and valerate salts. Other salts,
which are not pharmaceutically acceptable, may be
useful in the preparation of compounds of this
invention and these should be considered to form a
further aspect of the invention. As used herein, the
term "solvate" refers to a complex of variable
stoichiometry formed by a solute (in this invention, a
compound of Formula I, or a salt or physiologically
functional derivative thereof) and a solvent. Such
solvents, for the purpose of the invention, should not
interfere with the biological activity of the solute.
Non-limiting examples of suitable solvents include,
but are not limited to water, methanol, ethanol, and
acetic acid. Preferably the solvent used is a
pharmaceutically acceptable solvent. Non-limiting
examples of suitable pharmaceutically acceptable
solvents include water, ethanol, and acetic acid. Most
preferably the solvent used is water. As used herein,
the term "physiologically functional derivative"
refers to any pharmaceutically acceptable derivative
of a compound of the present invention that, upon
administration to a mammal, is capable of providing
(directly or indirectly) a compound of the present
invention or an active metabolite thereof. Such
derivatives, for example, esters and amides, will be
clear to those skilled in the art, without
undueexperimentation. Reference may be made to the
teaching of Burger's Medicinal Chemistry And Drug
Discovery, 5th Edition, Vo1 1: Principles and
Practice, which is incorporated herein by reference to
the extent that it teaches physiologically functional
derivatives. As used herein, the term "effective
amount" means that amount of a drug or pharmaceutical
agent that will elicit the biological or medical
response of a tissue, system, animal, or human that is
being sought, for instance, by a researcher or
clinician. The term "therapeutically effective amount"
means any amount which, as compared to a corresponding
subject who has not received such amount, results in
improved treatment, healing, prevention, or
amelioration of a disease, disorder, or side effect,
or a decrease in the rate of advancement of a disease
or disorder. The term also includes within its scope
amounts effective to enhance normal physiological
function. The term "modulators" as used herein is
intended to encompass antagonist, agonist, inverse
agonist, partial agonist or partial antagonist,
inhibitors and activators. In one preferred embodiment
of the present invention, the compounds demonstrate
protective effects against HIV infection by inhibiting
binding of HIV to a chemokine receptor such as CXCR4
and/or CCR5 of a target cell. The invention includes a
method that comprises contacting the target cell with
an amount of the compound that is effective at
inhibiting the binding of the virus to the chemokine
receptor. In addition to the role chemokine receptors
play in HIV infection this receptor class has also
been implicated in a wide variety of diseases. Thus
CXCR4 modulators may also have a therapeutic role in
the treatment of diseases associated with
hematopoiesis, including but not limited to,
controlling the side effects of chemotherapy,
enhancing the success of bone marrow transplantation,
enhancing wound healing and burn treatment, as well as
combating bacterial infections in leukemia. In
addition, compounds may also have a therapeutic role
in diseases associated with inflammation, including
but not limited to inflammatory or allergic diseases
such as asthma, allergic rhinitis, hypersensitivity
lung diseases, hypersensitivity pneumonitis,
eosinophilic pneumonitis, delayed-type
hypersensitivity, interstitial lung disease (ILD)
(e.g. idiopathic pulmonary fibrosis, or ILD associated



with rheumatoid arthritis, systemic lupus
erythematosus, ankylosing spondylitis, systemic
sclerosis, Sjogren's syndrome, polymyositis or
dermatomyositis); systemic anaphylaxis or
hypersensitivity responses, drug allergies, insect
sting allergies; autoimmune diseases such as
rheumatoid arthritis, psoriatic arthritis, systemic
lupuserythematosus, myastenia gravis, juvenile onset
diabetes; glomerulonephritis, autoimmune throiditis,
graft rejection, including allograft rejection or
graft-versus-host disease; inflammatory bowel
diseases, such as Crohn' s disease and ulcerative
colitus; spondyloarthropathies; scleroderma; psoriasis
(including T-cell-mediated psoriasis) and inflammatory
dermatoses such as dermatitis, eczema, atopic
dermatitis, allergic contact dermatitis, urticaria,
vasculitis (e.g. necrotizing, cutaneous, and
hypersensitivity vasculitis); eoosinophilic myotis,
eosinophilic fasciitis; and cancers. For use in
therapy, therapeutically effective amounts of a
compound of formula (I), as well as salts, solvates,
and physiological functional derivatives thereof, may
be administered as the raw chemical. Additionally, the
active ingredient may be presented as a pharmaceutical
composition. Accordingly, the invention further
provides pharmaceutical compositions that include
effective amounts of compounds of the formula (I) and
salts, solvates, and physiological functional
derivatives thereof, and one or more pharmaceutically
acceptable carriers, diluents, or excipients. The
compounds of formula (I) and salts, solvates, and
physiologically functional derivatives thereof, are as
herein described. The carrier(s), diluent(s) or
excipient(s) must be acceptable, in the sense of being
compatible with the other ingredients of the
formulation and not deleterious to the recipient of
the pharmaceutical composition. In accordance with
another aspect of the invention there is also provided
a process for the preparation of a pharmaceutical
formulation including admixing a compound of the
formula (I) or salts, solvates, and physiological
functional derivatives thereof, with one or more
pharmaceutically acceptable carriers, diluents or
excipients. A therapeutically effective amount of a
compound of the present invention will depend upon a
number of factors. For example, the species, age, and
weight of the recipient, the precise condition
requiring treatment and its severity, the nature of
the formulation, and the route of administration are
all factors to be considered. The therapeutically
effective amount ultimately should be at the
discretion of the attendant physician or veterinarian.
Regardless, an effective amount of a compound of
formula (I) for the treatment of humans suffering from
frailty, generally, should be in the range of 0.1 to
100 mg/kg body weight of recipient (mammal) per day.
More usually the effective amount should be in the
range of 0.1 to 10 mg/kg body weight per day. Thus,
for a 70 kg adult mammal one example of an actual
amount per day wouldusually be from 7 to 700 mg. This
amount may be given in a single dose per day or in a
number (such as two, three, four, five, or more) of
sub-doses per day such that the total daily dose is
the same. An effective amount of a salt, solvate, or
physiologically functional derivative thereof, may be
determined as a proportion of the effective amount of
the compound of formula (I) per se. Similar dosages
should be appropriate for treatment of the other
conditions referred to herein. Pharmaceutical
formulations may be presented in unit dose forms
containing a predetermined amount of active ingredient
per unit dose. Such a unit may contain, as a
non-limiting example, 0.5 mg to 1 g of a compound of
the formula (I), depending on the condition being
treated, the route of administration, and the age,
weight, and condition of the patient. Preferred unit
dosage formulations are those containing a daily dose
or sub-dose, as herein above recited, or an
appropriate fraction thereof, of an active ingredient.
Such pharmaceutical formulations may be prepared by
any of the methods well known in the pharmacy art.
Pharmaceutical formulations may be adapted for
administration by any appropriate route, for example
by an oral (including buccal or sublingual), rectal,
nasal, topical (including buccal, sublingual or
transdermal), vaginal, or parenteral (including
subcutaneous, intramuscular, intravenous or
intradermal) route. Such formulations may be prepared
by any method known in the art of pharmacy, for
example by bringing into association the active
ingredient with the carrier(s) or excipient(s). By way
of example, and not meant to limit the invention, with
regard to certain conditions and disorders for which
the compounds of the present invention are believed
useful certain routes will be preferable to others.
Pharmaceutical formulations adapted for oral
administration may be presented as discrete units such
as capsules or tablets; powders or granules; solutions
or suspensions, each with aqueous or non-aqueous
liquids; edible foams or whips; or oil-in-water liquid
emulsions or water-in-oil liquid emulsions. For
instance, for oral administration in the form of a
tablet or capsule, the active drug component can be
combined with an oral, non-toxic pharmaceutically
acceptable inert carrier such as ethanol, glycerol,
water, and the like. Generally, powders are prepared
by comminuting the compound to a suitable fine size
and mixing with an appropriate pharmaceutical carrier
such as an edible carbohydrate, as, for example,
starch or mannitol. Flavorings, preservatives,
dispersing agents, and coloring agents can also be
present.Capsules are made by preparing a powder,
liquid, or suspension mixture and encapsulating with
gelatin or some other appropriate shell material.
Glidants and lubricants such as colloidal silica,
talc, magnesium stearate, calcium stearate, or solid
polyethylene glycol can be added to the mixture before
the encapsulation. A disintegrating or solubilizing
agent such as agar-agar, calcium carbonate or sodium
carbonate can also be added to improve the
availability of the medicament when the capsule is
ingested. Moreover, when desired or necessary,
suitable binders, lubricants, disintegrating agents,
and coloring agents can also be incorporated into the
mixture. Examples of suitable binders include starch,
gelatin, natural sugars such as glucose or
beta-lactose, corn sweeteners, natural and synthetic
gums such as acacia, tragacanth, or sodium alginate,
carboxymethylcellulose, polyethylene glycol, waxes,
and the like. Lubricants useful in these dosage forms
include, for example, sodium oleate, sodium stearate,
magnesium stearate, sodium benzoate, sodium acetate,
sodium chloride, and the like. Disintegrators include,
without limitation, starch, methyl cellulose, agar,
bentonite, xanthan gum, and the like. Tablets are
formulated, for example, by preparing a powder
mixture, granulating or slugging, adding a lubricant
and disintegrant, and pressing into tablets. A powder
mixture may be prepared by mixing the compound,
suitably comminuted, with a diluent or base as
described above. Optional ingredients include binders
such as carboxymethylcellulose, aliginates, gelatins,
or polyvinyl pyrrolidone, solution retardants such as
paraffin, resorption accelerators such as a quaternary
salt, and/or absorption agents such as bentonite,
kaolin, or dicalcium phosphate. The powder mixture can
be wet-granulated with a binder such as syrup, starch
paste, acadia mucilage or solutions of cellulosic or
polymeric materials, and forcing through a screen. As
an alternative to granulating, the powder mixture can
be run through the tablet machine and the result is
imperfectly formed slugs broken into granules. The
granules can be lubricated to prevent sticking to the
tablet-forming dies by means of the addition of
stearic acid, a stearate salt, talc or mineral oil.
The lubricated mixture is then compressed into
tablets. The compounds of the present invention can
also be combined with a free flowing inert carrier and
compressed into tablets directly without going through
the granulating or slugging steps. A clear or opaque
protective coating consisting of a sealing coat of
shellac, a coating of sugar or polymeric material, and
a polish coating of wax can be provided. Dyestuffs can
be added to these coatings to distinguish different
unit dosages.Oral fluids such as solutions, syrups,
and elixirs can be prepared in dosage unit form so
that a given quantity contains a predetermined amount
of the compound. Syrups can be prepared, for example,
by dissolving the compound in a suitably flavored
aqueous solution, while elixirs are prepared through
the use of a non-toxic alcoholic vehicle. Suspensions
can be formulated generally by dispersing the compound
in a non-toxic vehicle. Solubilizers and emulsifiers
such as ethoxylated isostearyl alcohols and polyoxy
ethylene sorbitol ethers, preservatives; flavor
additives such as peppermint oil, or natural
sweeteners, saccharin, or other artificial sweeteners;
and the like can also be added. Where appropriate,
dosage unit formulations for oral administration can
be microencapsulated. The formulation can also be
prepared to prolong or sustain the release as for
example by coating or embedding particulate material
in polymers, wax or the like. The compounds of formula
(I) and salts, solvates, and physiological functional
derivatives thereof, can also be administered in the
form of liposome delivery systems, such as small
unilamellar vesicles, large unilamellar vesicles, and
multilamellar vesicles. Liposomes can be formed from a
variety of phospholipids, such as cholesterol,
stearylamine, or phosphatidylcholines. The compounds
of formula (I) and salts, solvates, and
physiologically functional derivatives thereof may
also be delivered by the use of monoclonal antibodies
as individual carriers to which the compound molecules
are coupled. The compounds may also be coupled with
soluble polymers as targetable drug carriers. Such
polymers can include polyvinylpyrrolidone (PVP), pyran
copolymer, polyhydroxypropylmethacrylamide-phenol,
polyhydroxyethylaspartamidephenol, or
polyethyleneoxidepolylysine substituted with palmitoyl
residues. Furthermore, the compounds may be coupled to
a class of biodegradable polymers useful in achieving
controlled release of a drug; for example, polylactic
acid, polyepsilon caprolactone, polyhydroxy butyric
acid, polyorthoesters, polyacetals, polydihydropyrans,
polycyanoacrylates, and cross-linked or amphipathic
block copolymers of hydrogels. Pharmaceutical
formulations adapted for transdermal administration
may be presented as discrete patches intended to
remain in intimate contact with the epidermis of the
recipient for a prolonged period of time. For example,
the active ingredient may be delivered from the patch
by iontophoresis as generally describedin
Pharmaceutical Research, 3(6), 318 (1986),
incorporated herein by reference as related to such
delivery systems. Pharmaceutical formulations adapted
for topical administration may be formulated as
ointments, creams, suspensions, lotions, powders,
solutions, pastes, gels, sprays, aerosols, or oils.
For treatments of the eye or other external tissues,
for example mouth and skin, the formulations may be
applied as a topical ointment or cream. When
formulated in an ointment, the active ingredient may
be employed with either a paraffinic or a
water-miscible ointment base. Alternatively, the
active ingredient may be formulated in a cream with an
oil-in-water cream base or a water-in-oil base.
Pharmaceutical formulations adapted for topical
administrations to the eye include eye drops wherein
the active ingredient is dissolved or suspended in a
suitable carrier, especially an aqueous solvent.
Pharmaceutical formulations adapted for topical
administration in the mouth include lozenges,
pastilles, and mouthwashes. Pharmaceutical
formulations adapted for nasal administration, where
the carrier is a solid, include a coarse powder having
a particle size for example in the range 20 to 500
microns. The powder is administered in the manner in
which snuff is taken, i.e., by rapid inhalation
through the nasal passage from a container of the
powder held close up to the nose. Suitable
formulations wherein the carrier is a liquid, for
administration as a nasal spray or as nasal drops,
include aqueous or oil solutions of the active
ingredient. Pharmaceutical formulations adapted for
administration by inhalation include fine particle
dusts or mists, which may be generated by means of
various types of metered dose pressurized aerosols,
nebulizers, or insufflators. Pharmaceutical
formulations adapted for rectal administration may be
presented as suppositories or as enemas.
Pharmaceutical formulations adapted for vaginal
administration may be presented as pessaries, tampons,
creams, gels, pastes, foams, or spray formulations.
Pharmaceutical formulations adapted for parenteral
administration include aqueous and non-aqueous sterile
injection solutions which may contain anti-oxidants,
buffers, bacteriostats, and solutes that render the
formulation isotonic with the blood of the intended
recipient; and aqueous and non-aqueous sterile
suspensions which may include suspending agents and
thickening agents. The formulations may bepresented in
unit-dose or multi-dose containers, for example sealed
ampules and vials, and may be stored in a freeze-dried
(lyophilized) condition requiring only the addition of
the sterile liquid carrier, for example water for
injections, immediately prior to use. Extemporaneous
injection solutions and suspensions may be prepared
from sterile powders, granules, and tablets. In
addition to the ingredients particularly mentioned
above, the formulations may include other agents
conventional in the art having regard to the type of
formulation in question. For example, formulations
suitable for oral administration may include flavoring
or coloring agents. The compounds of the present
invention and their salts, solvates, and
physiologically functional derivatives thereof, may be
employed alone or in combination with other
therapeutic agents. The compound(s) of formula (I) and
the other pharmaceutically active agent(s) may be
administered together or separately and, when
administered separately, administration may occur
simultaneously or sequentially, in any order. The
amounts of the compound(s) of formula (I) and the
other pharmaceutically active agent(s) and the
relative timings of administration will be selected in
order to achieve the desired combined therapeutic
effect. The administration in combination of a
compound of formula (I) salts, solvates, or
physiologically functional derivatives thereof with
other treatment agents may be in combination by
administration concomitantly in: (1) a unitary
pharmaceutical composition including both compounds;
or (2) separate pharmaceutical compositions each
including one of the compounds. Alternatively, the
combination may be administered separately in a
sequential manner wherein one treatment agent is
administered first and the other second or vice versa.
Such sequential administration may be close in time or
remote in time. The compounds of the present invention
may be used in the treatment of a variety of disorders
and conditions and, as such, the compounds of the
present invention may be used in combination with a
variety of other suitable therapeutic agents useful in
the treatment or prophylaxis of those disorders or
conditions. The compounds may be used in combination
with any other pharmaceutical composition where such
combined therapy may be useful to modulate chemokine
receptor activity and thereby prevent and treat
inflammatory and/or immunoregulatory diseases. The
present invention may be used in combination with one
or more agents useful in the prevention or treatment
of HIV. Examples of such agents include:Nucleotide
reverse transcriptase inhibitors such as zidovudine,
didanosine, lamivudine, zalcitabine, abacavir,
stavidine, adefovir, adefovir dipivoxil, fozivudine,
todoxil, and similar agents; Non-nucleotide reverse
transcriptase inhibitors (including an agent having
anti-oxidation activity such as immunocal, oltipraz,
etc.) such as nevirapine, delavirdine, efavirenz,
loviride, immunocal, oltipraz, and similar agents;
Protease inhibitors such as saquinavir, ritonavir,
indinavir, nelfinavir, aprenavir, palinavir,
lasinavir, and similar agents; Entry inhibitors such
as T-20, T-1249, PRO-542, PRO-140, TNX-355, BMS- 806,
5-Helix and similar agents; lntegrase inhibitors such
as L-870,180 and similar agents; Budding inhibitors
such as PA-344 and PA-457, and similar agents; and
Other CXCR4 and/or CCR5 inhibitors such as Sch-C,
Sch-D, TAK779, UK 427,857, TAK449, as well as those
disclosed in WO 02/74769, PCT/US03/39644,
PCT/US03/39975, PCT/US03/3961 9, PCT/US03/3961 8,
PCT/US03/39740, and PCT/US03/39732, and similar
agents. The scope of combinations of compounds of this
invention with HIV agents is not limited to those
mentioned above, but includes in principle any
combination with any pharmaceutical composition useful
for the treatment of HIV. As noted, in such
combinations the compounds of the present invention
and other HIV agents may be administered separately or
in conjunction. In addition, one agent may be prior
to, concurrent to, or subsequent to the administration
of other agent(s). The compounds of this invention may
be made by a variety of methods, including well-known
standard synthetic methods. Illustrative general
synthetic methods are set out below and then specific
compounds of the invention are prepared in the working
Examples. In all of the examples described below,
protecting groups for sensitive or reactive groups are
employed where necessary in accordance with general
principles of synthetic chemistry. Protecting groups
are manipulated according to standard methods of
organic synthesis (T.W. Green and P. G. M. Wuts (1991)
Protecting Groups in Organic Synthesis, John Wiley &
Sons, incorporated by reference with regard to
protecting groups). These groups are removed at a
convenient stage of the compound synthesis using
methods that are readily apparent to those skilled in
the art. The selection of processes as well as the
reaction conditions and order of their execution shall
be consistent with the preparation of compounds of
formula (I).Those skilled in the art will recognize if
a stereocenter exists in compounds of formula (I).
Accordingly, the scope of the present invention
includes all possible stereoisomers and includes not
only racemic compounds but the individual enantiomers
as well. When a compound is desired as a single
enantiomer, such may be obtained by stereospecific
synthesis, by resolution of the final product or any
convenient intermediate, or by chiral chromatographic
methods as are known in the art. Resolution of the
final product, an intermediate, or a starting material
may be affected by any suitable method known in the
art. See, for example, Stereochemistry of Organic
Compounds by E. L. EHeI, S. H. Wilen, and L. N. Mander
(Wiley- Interscience, 1994), incorporated by reference
with regard to stereochemistry. EXPERIMENTAL SECTION
Abbreviations: As used herein the symbols and
conventions used in these processes, schemes and
examples are consistent with those used in the
contemporary scientific literature, for example, the
Journal of the American Chemical Society or the
Journal of Biological Chemistry. Specifically, the
following abbreviations may be used in the examples
and throughout the specification: g (grams); mg
(milligrams); L (liters); mL (milliliters); mL
(microliters); psi (pounds per square inch); M
(molar); mM (millimolar); Hz (Hertz); MHz (megahertz);
mol (moles); mmol (millimoles); RT (room temperature);
h (hours); min (minutes); TLC (thin layer
chromatography); mp (melting point); RP (reverse
phase); Tr (retention time); TFA (trifluoroacetic
acid); TEA (triethylamine); THF (tetrahydrofuran);
TFAA (trifluoroacetic anhydride); CD3OD (deuterated
methanol); CDCI3 (deuterated chloroform); DMSO
(dimethylsulfoxide); SiO2 (silica); atm (atmosphere);
EtOAc (ethyl acetate); CHCI3 (chloroform); HCI
(hydrochloric acid); Ac (acetyl); DMF
(N,N-dimethylformamide); Me (methyl); Cs2CO3 (cesium
carbonate); EtOH (ethanol);Et (ethyl); tBu
(tert-butyl); MeOH (methanol) p-TsOH
(p-toluenesulfonic acid); MP-TsOH (polystyrene resin
bound equivalent of p-TsOH from Argonaut
Technologies). Unless otherwise indicated, all
temperatures are expressed in 0C (degrees Centigrade).
All reactions conducted at room temperature unless
otherwise noted. 1H-NMR spectra were recorded on a
Varian VXR-300, a Varian Unity-300, a Varian Unity-400
instrument, or a General Electric QE-300. Chemical
shifts are expressed in parts per million (ppm, d
units). Coupling constants are in units of hertz (Hz).
Splitting patterns describe apparent multiplicities
and are designated as s (singlet), d (doublet), t
(triplet), q (quartet), m (multiplet), or br (broad).
Mass spectra were obtained on Micromass Platform or
ZMD mass spectrometers from Micromass Ltd., Altricham,
UK, using either Atmospheric Chemical Ionization
(APCI) or Electrospray Ionization (ESI). Analytical
thin layer chromatography was used to verify the
purity of intermediate(s) which could not be isolated
or which were too unstable for full characterization
as well as to follow the progress of reaction(s). The
absolute configuration of compounds can be assigned by
Ab lnitio Vibrational Circular Dichroism (VCD)
Spectroscopy. The experimental VCD spectra were
acquired in CDCI3 using a Bomem Chiral RTM VCD
spectrometer operating between 2000 and 800 cm 1 . The
Gaussian 98 Suite of computational programs was used
to calculate model VCD spectrums. The stereochemical
assignments were made by comparing this experimental
spectrum to the VCD spectrum calculated for a model
structure with (R)- or (S)-configuration. Incorporated
by reference with regard to such spectroscopy are:
J.R. Chesseman, M.J. Frisch, F.J. Devlin and P.J.
Stephens, Chem. Phys. Lett. 252 (1996) 2 11; P.J.
Stephens and F.J. Devlin, Chirality 12 (2000) 172; and
Gaussian 98, Revision A.1 1.4, MJ. Frisch et al.,
Gaussian, Inc., Pittsburgh PA, 2002. Compounds of
formula (I) where R is H, t is 1 and all other
variables are as defined herein can be prepared
according to Scheme 1: Scheme 1Compounds of formula
(I-G) can be prepared in a similar method wherein R3
in formulas (IV), (V) and (I) is R OR5. More
specifically, compounds of formula (I) can be prepared
by reacting a compound of formula (II) with a compound
(IV) or alternatively reacting a compound of formula
(III) with a compound of formula (V) under reductive
conditions. The reductive amination can be carried out
by treating the compound of formula (II) or (III) with
a compound of formula (IV) or (V) in an inert solvent
in the presence of a reducing agent. The reaction may
be heated to 50-150 0C or performed at ambient
temperature. Suitable solvents include
dichloromethane, dichloroethane, tetrahydrofuran,
acetonitrile, toluene, and the like. The reducing
agent is typically sodium borohydride, sodium
cyanoborohydride, sodium triacetoxyborohydride, and
the like. Optionally the reaction can be run in
presence of acid, such as acetic acid and the like.
Compounds of formula (II) can be prepared as described
in the literature (J. Org. Chem., 2002, 67, 2197-2205,
herein incorporated by reference with regard to such
synthesis). Compounds of formula (III) can be prepared
by reductive amination of compounds of formula (II)
using processes well known to those skilled in the art
of organic synthesis. Compounds of formula (V) can be
prepared by methods similar to those described in the
literature (J. Heterocyclic Chemistry, 1992, 29,
691-697, incorporated by reference with regard to such
synthesis). Compounds of formula (IV)can be prepared
from compounds of formula (V) via reductive amination
using processes known to those skilled in the art. As
is evident to one skilled in the art a compound where
R is not H can be prepared in a similar fashion as
outlined in Scheme 1. Also evident to one skilled in
the art is that compounds of formula 1 where t is 0 or
t is 2 can be prepared in a similar fashion as
outlined in Scheme 1. Compounds of formula (I) wherein
R is H, t is 1, LV is a suitable leaving group (e.g.,
halogen, mesylate, tosylate, or the like) and all
other variables are as defined in connection with
formula (I) can be prepared according to Scheme 2:
Scheme 2 Compounds of formula (I-G) can be prepared in
a similar method wherein R3 in formulas (Vl) and (I)
is RaOR5. Compound of formula (I) can be prepared by
reacting a compound of formula (III) with a compound
of formula (Vl) where LV is a leaving group (e.g.,
halogen, mesylate, tosylate, or the like). This
condensation is typically carried out in a suitable
solvent optionally in the presence of base, optionally
with heating. Suitable solvents include
tetrahydrofuran, dioxane, acetonitrile, nitromethane,
L/,L/-dimethylformamide, and the like. Suitable bases
include triethylamine, pyridine,
dimethylaminopyridine, /V,L/-diisopropylethylamine,
potassium carbonate, sodium carbonate, cesium
carbonate and the like. The reaction can be carried
out at room temperature or optionally heated to 30-200
0C. Optionally the reaction can be carried out in a
microwave. A catalyst, such as potassium iodide,
tertbutylammonium iodide, or the like, can optionally
be added to the reaction mixture. Compounds of formula
(Vl) can be prepared by methods similar to
thosedescribed in the literature {Chem. Pharm. Bull.
2000, 48, 935; Tetrahedron, 1991, 47, 5173;
Tetrahedron Lett. 1990, 31, 3013; J. Heterocyclic
Chemistry, 1988, 25, 129; Chemistry of Heterocyclic
Compounds, 2002, 38, 590; each incorporated by
reference with regard to such synthesis). Compounds of
formula (I-A) (i.e. formula (I) wherein R is H, t is 1
and all other variables are as defined with respect to
formula (I)) can be prepared according to Scheme 3:
Scheme 3 then aq carbonate (VII) (X) (I-A) More
specifically, compounds of formula (I-A) can be
prepared by treating a compound of formula (X) with a
nucleophile. The reaction can be carried out by
treating the compound of formula (X) with a suitable
nucleophile, neat, or optionally in the presence of an
inert solvent. The reaction may be heated to 50-200 0C
or performed at ambient temperature. Optionally the
reaction may be carried out in a microwave. Compounds
of formula (X) can be prepared from a compound of
formula (IX) and a compound of formula (III) by
reductive amination. Aldehydes of formula (IX) can be
prepared by methods similar to those described in the
literature (e.g. J.Heterocyclic Chemistry, 1992, 29,
691-697, incorporated by reference with regard to such
synthesis). Alternatively, compounds of formula (I-B)
(i.e. formula (I) wherein R is H, t is 1, p is 0 and X
is -Het and all other variables are as defined with
respect to formula (I)) can be prepared according to
Scheme 4: (I-B) (X) For preparation of compounds of
formula (I-G), R3 is R OR5 in formulas (X) and (I-B).
As illustrated in Scheme 4, a compound of formula (X)
can be converted to a compound of formula (I-B) via a
coupling of compound of formula (X) and a compound of
formula (Xl-B). The coupling reaction depicted below
is a Suzuki coupling, other coupling reactions (e.g.
Stille) well known to those skilled in the art of
organic chemistry can also be used to make compounds
of formula (I-B). These coupling reactions are well
known to those skilled in the art of organic
synthesis. A compound of formula (I-C) (i.e. a
compound of formula (I) wherein R is H, t is 1, p is
0, X is AyRaN(R10)2 and all other variables are as
defiend with respect to formula (I)) can be prepared
according to Scheme 5:Scheme 5 For preparation of
compounds of formula (I-G), R3 is RaOR5 in formulas
(X), (XII) and (l-C). Optionally, as illustrated in
Scheme 5, a compound of formula (X) can be coupled
with a compound of formula (XIII) to form a compound
of formula (XII). Reduction of compound of formula
(XII) would give a compound of formula (l-C). A
compound of formula (I-D) (i.e. a compound of formula
(I) wherein R is H, t is 1 and all other variables are
as defined in connection with formula (I)) can be
prepared according to Scheme 6. Scheme 6(I-D) (XVI) 



A compound of formula (I-D) (i.e. a compound of
formula (I) where p is 1, Y is -C(O)NH- ) where Pr is
a suitable protecting group for a carboxylic acid,
could optionally be formed from a compound of formula
(XIV). A compound of formula (XVI) is deprotected,
followed by coupling of the resulting acid with an
amine compound of formula (XVII). This coupling can be
carried out using a variety of coupling reagent well
know to those skilled in the art of organic synthesis
(e.g., EDC, HOBt/HBTu; BOPCI). The reaction can be
carried out with heating or at ambient temperature.
Suitable solvents for this reaction include
acetonitrile, tetrahydrofuran, and the like. Compounds
of formula (I-G) wherein R is H and RaOR5 is -CH2OH, t
is 1 and all other variables are as defined in
connection with formula (I-G) can be prepared
according to Scheme 7: Scheme 7(VII) Reductive
amination (X) (X-B) (I-G) More specifically, compounds
of formula (X-B) can be prepared by treating a
compound of formula (X) with a nucleophile. The
reaction can be carried out by treating the compound
of formula (X) with a suitable nucleophile, neat, or
optionally in the presence of an inert solvent. The
reaction may be heated to 50-200 0C or performed at
ambient temperature. Optionally the reaction may be
carried out in a microwave. Compounds of formula (X)
can be prepared from a compound of formula (IX) and a
compound of formula (III) by reductive amination.
Aldehydes of formula (IX) can be prepared by methods
similar to those described in the literature (e.g. J.
Heterocyclic Chemistry, 1992, 29, 691-697,
incorporated by reference with regard to such
synthesis).(X-B) (I-G) Compound of formula (1-G) can
be prepared from compound of formula (X-B) via
hydroxymethylation. Thus compound of formula (X-B) can
be treated with formaldehyde or a suitable compound
that generates formaldehyde in a suitable solvent
optionally in the presence of an acid. Optionally the
reaction can be heated between 30-150 0C. Suitable
solvents include water, acetic acid and the like.
Suitable acids include acetic acid and the like.
Alternatively a compound of formula (I-G) can be
prepared from a compound of formula (X-B) by a two
step sequence. This involves treatment of compound of
formula (X-B) with POCI3 in N,N-dimethylformamide
(formylation), followed by reduction of the aldehyde
to an alcohol of formula (I-G). The reduction can be
carried out by using any suitable reducing agent in a
suitable solvent. An example of a suitable reducing
agent include sodium borohydride, lithium borohydride,
borane and the like. Suitable solvents include
alcohols (methyl alcohol, ethyl alcohol) and the like.
Compounds of formula (I-G) wherein R is H, R OR5
is-CH2OH, t is 1, p is 1, Y is C(O)NH and all other
variables are as defined in connection with formula
(I-G) can be prepared according to Scheme 8: Scheme
8Then aq carbonate (XlV) Reductive amination A
compound of formula (XVI-B) where R is H, t is 1, p is
1 and Y is -C(O)NHand Pr is a suitable protecting
group for a carboxylic acid, could optionally be
formed from a compound of formula (XIV). A compound of
formula (XVI) is deprotected, followed by coupling of
the resulting acid with an amine compound of formula
(XVII). This coupling can be carried out using a
variety of coupling reagent well know to those skilled
in the art of organic synthesis (e.g., EDC, HOBt/HBTu;
BOPCI). The reaction can be carried out with heating
or at ambient temperature. Suitable solvents for this
reaction include acetonitrile, tetrahydrofuran, and
the like. Compound of formula (I-G) can be formed from
a compound of formula (XVI-B) by hydroxymethylation as
outlined in connection with previous Schemes. A
compound of formula (I-E) where R is H, RaOR5 is
CH2OH, t is 1, p is 1 and Y is -NHC(O)- and all other
variables are defined in connection with formula (I-G)
could optionally be formed from a compound of formula
(XVII) as outlined in Scheme 9: Scheme 9Reduction In
more detail a compound of formula (XVIII) is reduced,
followed by Pd catalyzed coupling with benzophenone
imine to give a compound of formula (XX). This
coupling can be carried out using a variety of
palladium reagents and ligands well know to those
skilled in the art of organic synthesis (e.g.,
Pd(OAc)2 and BINAP). The reaction can be carried out
with heating or at ambient temperature. Suitable
solvents for this reaction include toluene,
acetonitrile, tetrahydrofuran, and the like. Compound
of formula (XX) can be oxidized to an aldehyde using
any suitable oxidation method (e.g. MnO2 in
dichloromethane and the like) followed by reductive
amination with compound of formula (III) to give a
compound of formula (XXI). The reductive amination can
be carried out by treating the compound of formula
(III) withthe aldehyde in an inert solvent in the
presence of a reducing agent. The reaction may be
heated to 50-150 0C or performed at ambient
temperature. Suitable solvents include
dichloromethane, dichloroethane, tetrahydrofuran,
acetonitrile, toluene, and the like. The reducing
agent is typically sodium borohydride, sodium
cyanoborohydride, sodium triacetoxyborohydride, and
the like. Optionally the reaction can be run in
presence of acid, such as acetic acid and the like.
Hydrolysis of the benzophenone imine yields a compound
of formula (XXII). Suitable hydrolysis conditions
include treatment of compound of formula (XXI) with
hydrochloric acid and the like in a suitable solvent,
such as tetrahydrofuran. Treatment of an amine
compound of formula (XXII) with an acid chloride or
alternatively with an acid in the presence of a
suitable coupling agent (e.g., EDC, HOBt/HBTu; BOPCI)
gives a compound of formula (XXII-B). Conditions for
coupling of an amine compound of formula (XXII) and an
acid or an acid chloride are well know to those
skilled in the art of organic synthesis. Compound of
formula (I-E) can be formed from compound of formula
(XXII-B) using hydroxymethylation conditions outlined
in connections with previous Schemes. A compound of
formula (I-F) where RaOR5 is CH2OH, n and m are 0, t
is 1, p is 0 and X is a piperazine suitably
substituted with Z, where Z is C^Cealkyl or C3-
Cacycloalkyl and all other variables are as defined in
connection with compound of formula (I-G) can be
synthesized in a chiral fashion as outlined in Scheme
10: Scheme 10:XXIII Reduction Oxidation XXXI-B I-F A
compound of formula (I-F) can be prepared from
compound of formula (XXXI-B). XXXI-B I-FCompound of
formula (1-F) can be prepared from compound of formula
(XXXI-B) via hydroxymethylation. Thus compound of
formula (XXXI-B) can be treated with formaldehyde or a
suitable compound that generates formaldehyde in a
suitable solvent optionally in the presence of an
acid. Optionally the reaction can be heated between
30-150 0C. Suitable solvents include water acetic acid
and the like. Suitable acids include acetic acid and
the like. Alternatively a compound of formula (I-F)
can be prepared from a compound of formula (XXXI-B) by
a two step sequence. This involves treatment of
compound of formula (XXXI-B) with POCI3 in
N,N-dimethylformamide (formylation), followed by
reduction of the aldehyde to an alcohol of formula
(I-F). The reduction can be carried out by using any
suitable reducing agent in a suitable solvent. An
example of a suitable reducing agent include sodium
borohydride, lithium borohydride, borane and the like.
Suitable solvents include alcohols (methyl alcohol,
ethyl alcohol) and the like. A compound of formula
(XXXI-B) can be prepared from a compound of formula
(XXXI) Treatment of compound of formula (XXXI) with a
stong acid in a suitable solvent is an appropriate
deprotection method. Suitable acids include
trifluoroacetic acid and the like. Suitable solvents
include dichloromethane, dichloroethane and the like.
The reaction can optionally be heated. Alternative
deprotection methods include use of Lewis acids (e.g.
BCI3, AICI3, BBr3 and the like) or removal of the
protecting group under reductive conditions (e.g. Pd
on charcoal or PtO2 under H2 atmosphere). The
resulting amine (compound of formula 1 where R2 is H)
can then be treated with a suitable aldehyde under
reductive amination conditions to give a compound of
formula (XXXI-B). The reductive amination can be
carried out by treating the amine with the aldehyde in
an inert solvent in the presence of a reducing agent.
The reaction may be heated to 50-150 0C or performed
at ambient temperature. Suitablesolvents include
dichloromethane, dichloroethane, tetrahydrofuran,
acetonitrile, toluene, and the like. The reducing
agent is typically sodium borohydride, sodium
cyanoborohydride, sodium triacetoxyborohydride, and
the like. Optionally the reaction can be run in
presence of acid, such as acetic acid and the like. A
compound of formula (XXXI) can be prepared from a
compound of formula (XXIX) and compound of formula
(XXX): XXXI Reductive amination of compound of formula
(XXIX) with a compound of formula (XXX) gives
compounds of formula (XXXI). The reductive amination
can be carried out in an inert solvent in the presence
of a reducing agent. The reaction may be heated to
50-1 50 0C or performed at ambient temperature.
Suitable solvents include dichloromethane,
dichloroethane, tetrahydrofuran, acetonitrile,
toluene, and the like. The reducing agent is typically
sodium borohydride, sodium cyanoborohydride, sodium
triacetoxyborohydride, and the like. Optionally the
reaction can be run in presence of acid, such as
acetic acid and the like. Compound of formula (XXX)
can be prepared form
(S)-(-)-1-(4-methoxyphenyl)ethylamine and 6,7-
dihydro-8(5/-/)-quinolinone (J. Org. Chem., 2002, 67,
2197-2205) by reductive amination. A compound of
formula (XXIX) can be prepared from a compound of
formula (XXVIII).Oxidation of compound of formula
(XXVIII) gives a compound of formula (XXIX). A
suitable oxidation method is to treat compound of
formula (XXVIII) with MnO2 in a suitable solvent.
Suitable solvents include dichloromethane, chloroform,
dichloroethane and the like. Several additional
oxidation methods known to those skilled in the art
are suitable for this oxidation. A compound of formula
(XXVIII) can be prepared from a compound of formula
(XXVI). Treatment of compound of formula (XXVI) with
piperazine of formula (XXVII) optionally in a suitable
solvent optionally with heating or in a microwave can
be used to give compound of formula (XXVIII).
Alternatively the piperazine derivative (XXVII) can be
treated with a stong base, such as n-BuLi or LDA, to
form a salt. Treatment of a compound of formula (XXVI)
with such a salt in a suitable solvent, such as
tetrahydrofuran, can be used to form compound of
formula (XXVIII). Compound of formula (XXVI) can be
prepared as outlined in Scheme 10 by reduction of
aldehyde of formula (XXV). Aldehydes of formula (XXV)
can be prepared in a similar fashion as described in
the literature (e.g. Tetrahedron 2002, 58, 489). A
compound of formula (I-F) where RaOR5 is CH2OH, n and
m are 0, t is 1, and X-Yp is a piperazine suitably
substituted with Z, where Z is CrC 6alkyl or C3-
Cscycloalkyl and all other variables are as defined in
connection with compound of formula (I-G) can be
synthesized in a chiral fashion as outlined in Scheme
11. Scheme 11Reductive amination XXX XXXII
Deprotection XXXIII CH2O Compound of formula (I-F) can
be prepared from compounds of formula (XXIX-B) by
hydroxymethylation as described in connection with
previous Schemes. XXIX-B I-FCompound of formula
(XXIX-B) can be prepared from compounds of formula
(XXIX) and (XXXIII) via reductive amination. The
reductive amination can be carried out in an inert
solvent in the presence of a reducing agent. The
reaction may be heated to 50-1 50 0C or performed at
ambient temperature. Suitable solvents include
dichloromethane, dichloroethane, tetrahydrofuran,
acetonitrile, toluene, and the like. The reducing
agent is typically sodium borohydride, sodium
cyanoborohydride, sodium triacetoxyborohydride, and
the like. Optionally the reaction can be run in
presence of acid, such as acetic acid and the like. A
compound of formula (XXXIII) can be prepared from a
compound of formula (XXX) by reductive amination
followed by deprotection using conditions similar to
those described in connection with Scheme 10.
Compounds of formula (XXIX) can be prepared in a
similar fashion as described in connection with Scheme
10. As is evident to one skilled in the art the other
enantiomer can be made in a similar fashion. EXAMPLES
Example 1: 5-Fluoroimidazo p
,2-aipyridine-2-carbaldehvde (Intermediate) To a
solution of 6-fluoro-2-pyridinamine (Tetrahedron,
2002, 58, 489, incorporated by reference with regard
to such) (2.8 g, 25 mmol) in ethylene glycol dimethyl
ether (28 ml_) was added trichloroacetone (7.9 mL, 75
mmol). The mixture was stirred at room temperature for
15 hours and the resulting precipitate was collected
by filtration andrefluxed in ethyl alcohol (8 ml_) for
4 hours. The reaction mixture was cooled to room
temperature, concentrated, dissolved in
dichloromethane and washed with saturated aqueous
sodium bicarbonate. The organic layer was isolated,
dried with magnesium sulfate, and concentrated. The
resulting solid was refluxed in aqueous calcium
carbonate for 2 hours, cooled to room temperature, and
extracted with dichloromethane. The organic layer was
dried with magnesium sulfate and concentrated to give
1.4 g (34% yield)
5-fluoroimidazo[1,2-a]pyridine-2-carbaldehyde as a tan
solid. 1H-NMR (CDCI3) : d 10.16 (s, 1H), 8.22 (s, 1
H), 7.54 (d, 1H), 7.34 (m, 1H), 6.59 (m, 1H); TLC (10%
2 M ammonia in methyl alcohol-ethyl acetate) Rf =
0.60. Example 2: 5-Bromoimidazo[1
,2-alpyridine-2-carbaldehvde (Intermediate) To a
solution of 2-amino-6-bromopyridine (10 g, 58 mmol) in
ethylene glycol dimethyl ether (66 mL) was added
trichloroacetone (18 mL, 173 mmol). The mixture was
stirred at 7O0C for 15 hours and the resulting
precipitate was collected by filtration and refluxed
in ethyl alcohol (50 mL) for 7 hours. The reaction
mixture was cooled to room temperature, concentrated,
dissolved in dichloromethane, and washed with
saturated aqueous sodium bicarbonate. The organic
layer was isolated, dried with magnesium sulfate, and
concentrated. The resulting solid was refluxed in
aqueous calcium carbonate for 1.5 hours, cooled to
room temperature, and extracted with dichloromethane.
The organic layer was dried with magnesium sulfate and
concentrated to give 6.6 g (50% yield)
5-bromoimidazo[1 ,2-a]pyridine-2- carbaldehyde as an
orange solid. 1H-NMR (CDCI3) : d 10.16 (s, 1H), 8.37
(s, 1 H), 7.69 (d, 1H), 7.22 (m, 1H), 7.16 (m, 1H);
TLC (10% ammonium hydroxideacetonitrile) Rf = 0.44.
Example 3:
L/-Methyl-5,6,7,8-tetrahvdro-8-quinolinamine
(Intermediate)To a solution of
6,7-dihydro-8(5H)-quinolinone included in general
processes above (1.5 g, 10 mmol) in dichloroethane (50
mL) was added methyl amine (2 M in tetrahydrofuran, 10
mL, 20 mmol), acetic acid (580 ml_, 10 mmol), and
sodium triacetoxyborohydride (4.3 g, 20 mmol). The
mixture was stirred at room temperature for 15 hours
and then filtered through a silica plug and rinsed
with 10% ammonium hydroxide-acetonitrile. The solvent
was removed and the residue purified by flash
chromatography (0-10% ammonium hydroxide-acetonitrile)
to give 1.4 g (85% yield)
N-methyl-5,6,7,8-tetrahydro-8-quinolinamine as a
yellow oil. 1H-NMR (CDCI3) : d 8.37 (d, 1H), 7.36 (d,
1H), 7.05 (t, 1H), 3.64 (t, 1H), 2.75 (m, 2H), 2.52
(s, 3H), 2.1 1 (m, 1H), 1.96 (m, 1H), 1.75 (m, 2H); MS
m/z 163 (M+1). Example 4: L/-r(5-Fluoroimidazof1
,2-a1pyridin-2-yl)methvp-L/-methyl-5,6,7,8-
tetrahvdro-8-quinolinamine (Intermediate) To a
solution of
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine (340 mg,
2.1 mmol) and 5-fluoroimidazo[1
,2-a]pyridine-2-carbaldehyde (344 mg, 2.1 mmol) in
dichloroethane (10 mL) was added acetic acid (120 mL,
2.1 mmol) and sodium triacetoxyborohydride ( 1.3 g,
6.3 mmol). The mixture was stirred at room temperature
for 2 hours and then filtered through a silica plug
and rinsed with 10% ammonium hydroxide-acetonitrile.
The solvent was removed and the residue purified by
flash chromatography (0-10% ammonium
hydroxide-acetonitrile) to give 0.6 g (93% yield)
L/-[(5-fluoroimidazo[1 ,2- a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine as a tan
solid. 1HNMR (CDCI3) : d 8.53 (d, 1H), 7.80 (s, 1H),
7.36 (m, 2H), 7.13 (m, 1H), 7.06 (m, 1H), 6.40 (m,
1H), 4.10 (m, 1H), 3.94 (s, 2H), 2.75 (m, 2H), 2.43
(s, 3H)12.03 (m, 3H), 1.70 (m, 1H); MS m/z 3 11 (M+1 )
. Example 5: L/-r(5-BromoimidazoH
,2-a1pyridin-2-yl)methyll-/\/-methyl-5,6,7,8-
tetrahvdro-8-quinolinamine (Intermediate ) To a
solution of
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine (500 mg,
3.1 mmol) and 5-bromoimidazo[1
,2-a]pyridine-2-carbaldehyde (770 mg, 3.4 mmol) in
dichloroethane (17 ml_) was added acetic acid (180
ml_, 3.1 mmol) and sodium triacetoxyborohydride (2.0
g, 9.3 mmol). The mixture was stirred at room
temperature for 15 hours and then filtered through a
silica plug and rinsed with 10% ammonium
hydroxideacetonitrile. The solvent was removed and the
residue diluted with dichloromethane, washed with
saturated aqueous sodium bicarbonate, and dried with
magnesium sulfate to give 1.1 g (99% yield) of
L/-[(5-bromoimidazo[1,2-a]pyridin-2-yl)methyl]- L/-
methyl-5,6,7,8-tetrahydro-8-quinolinamine as an orange
oil. 1H-NMR (CDCI3): d 8.50 (d, 1H), 7.92 (s, 1H),
7.49 (d, 1H), 7.32 (d, 1H), 7.03 (m, 2H), 6.96 (m,
1H), 4.09 (m, 1H), 3.94 (s, 2H), 2.72 (m, 2H), 2.40
(s, 3H), 2.12 (m, 1H), 1.99 (m, 2H), 1.68 (m, 1H); MS
m/z 372 (M+1). Example 6:
A/-Methyl-L/-([5-(4-methyl-1-piperazinyl)imidazo[1
,2-aipyridin-2-v pmethvD-
5,6.7.8-tetrahvdro-8-quinolinamine (Intermediate)A
solution of
L/-[(5-fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8- tetrahydro-8-quinolinamine (150 mg,
0.48 mmol) in neat 1-methylpiperazine (270 ml_, 2.4
mmol) was subjected to microwave irradiation at 20O0C
for 20 minutes. The reaction mixture was concentrated
and purified by preparative chromatography (0- 30%
acetonitrile-water; 0.1% trifluoroacetic acid) and
then diluted with ethyl acetate, washed with saturated
aqueous sodium bicarbonate, and dried with magnesium
sulfate to give 125 mg (67% yield) of a yellow oil.
1H-NMR (CDCI3) : d 8.52 (d, 1H), 7.70 (s, 1H), 7.34
(m, 1H), 7.28 (m, 1H), 7.10 (m, 1H), 7.04 (m, 1H),
6.23 (dd, 1H), 4.13 (m, 1H), 3.96 (m, 2H), 3.13 (s,
4H), 2.82 (m, 2H), 2.65 (s, 4H), 2.40 (s, 6H), 2.01
(m, 3H)1 1.70 (m, 1H); MS m/z 391 (M+1).
Alternatively:
L/-Methyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a
]pyridin-2-yl]methyl}-5,6,7,8-
tetrahydro-8-quinolinamine can also be prepared by
reductive amination. A solution of
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine (44 mg,
0.27 mmol) and 5-(4-methyl-
1-piperazinyl)imidazo[1,2-a]pyridine-2-carbaldehyde
(69 mg, 0.30 mmol) in dichloroethane (1.4 ml_) was
treated with glacial acetic acid (15 ml_, 0.27 mmol)
and sodium triacetoxyborohydride (172 mg, 0.81 mmol).
The mixture was stirred at room temperature for 15
hours and then filtered through a silica plug and
rinsed with 10% 2M ammonia in methanol-ethyl acetate.
The reaction mixture was concentrated and purified by
preparative chromatography (0-70% acetonitrile-water;
0.1% trifluoroacetic acid) and then diluted with ethyl
acetate, washed with saturated aqueous sodium
bicarbonate, and dried with magnesium sulfate to give
9 mg (9% yield) of a yellow oil.This racemic compound
can also be separated by SFC to give the R and S
isomers. Racemic L/-methyl-L/-{[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-2-yl]methyl}-
5,6,7,8-tetrahydro-8-quinolinamine was separated into
R and S isomers on a Berger analytical SFC with an HP1
100 diode array detector. The sample was monitored at
230 nm under the following conditions: 15% co-solvent
(50/50 MeOH/CHCI3 with 0.5% diisopropylethylamine v/v)
in CO2 with a total flow rate of 2 mL/minute at 1500
psi, 270C on a Diacel AD-H column (Chiral
Technologies), 4.6x250mm, 5um. Example 7:
L/-(|"5-(4-Ethyl-1-piperazinvDimidazoH
,2-aipyridin-2-yllmethyl)- L/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine
L/-{[5-(4-Ethyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}- L/-methyl-5,6,7,8-
tetrahydro-8-quinolinamine was prepared from
L/-[(5-fluoroimidazo[1,2-a]pyridin-2-
yl)methyl]-/V-methyl-5,6,7,8-tetrahydro-8-quinolinamin
e and L/-ethylpiperazine in a similar manner as
described in Example 6 to give a yellow oil (24%
yield). 1H-NMR (CDCI3): d 8.49 (d, 1H), 7.66 (s, 1H),
7.32 (m, 1H), 7.27 (m, 1H), 7.08 (m, 1H), 7.03 (m,
1H), 6.21 (d, 1H), 4.11 (m, 1H), 3.94 (s, 2H), 3.12
(s, 4H), 2.79 (m, 2H), 2.67 (s, 4H), 2.51 (q, 2H),
2.33 (s, 3H), 2.01 (m, 3H), 1.66 (m, 1H), 1.12 (t,
3H); MS m/z 405 (M+1). Example 8:
/V-Methyl-L/-((5-r4-(1-methylethyl)-1-piperazinyllimid
azori .2-alpyridin-2-
yl)methyl)-5.6,7,8-tetrahvdro-8-quinolin
amineL/-Methyl-L/-({5-[4-(1 -methylethyl)-1
-piperazinyl]imidazo[1 ,2-a]pyridin-2-yl}methyl)-
5,6,7,8-tetrahydro-8-quinolinamine was prepared from
L/-[(5-fluoroimidazo[1 ,2- a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
isopropyl piperazine in a similar manner as described
in Example 6 to give a yellow solid (12% yield).
1H-NMR (CDCI3): d 8.53 (d, 1H), 7.74 (s, 1H), 7.35 (m,
1H), 7.28 (m, 1H), 7.11 (m, 1H), 7.05 (m, 1H), 6.23
(dd, 1H), 4.16 (m, 1H), 4.00 (m, 2H), 3.14 (s, 4H),
2.78 (m, 7H), 2.40 (s, 3H), 2.01 (m, 3H), 1.67 (m,
1H), 1.12 (d, 6H); MS m/z419 (M+1). Example 9:
1,1-Dimethylethyl
4-(2-{[methyl(5,6,7,8-tetrarivdro-8-quinolinyl)amino1
methyl>imidazo[1 ,2-alpyridin-5-yl)-1
-piperazinecarboxylate 1,1-Dimethylethyl
4-(2-{[methyl(5,6,7,8-tetrahydro-8-quinolinyl)amino]me
thyl}imidazo
[1,2-a]pyridin-5-yl)-1-piperazinecarboxylate was
prepared from L/-[(5-
fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamineand
L/-fe/f-butoxycarbonyl piperazine in a similar manner
as described in Example 6 to give a tan solid (21%
yield). 1H-NMR (CDCI3) : d 8.51 (d, 1H), 7.75 (s, 1H),
7.35 (m, 1H), 7.30 (m, 1H), 7.1 1 (m, 1H), 7.06 (m,
1H), 6.22 (dd, 1H), 4.17 (m, 1H)14.02 (m, 2H), 3.66
(S, 4H), 3.04 (s, 4H), 2.81 (m, 2H), 2.39 (s, 3H),
2.03 (m, 3H), 1.69 (m, 1H), 1.49 (s, 9H); MS m/z477
(M+1). Example 10:
L/-Methyl-L/-{f5-(1-piperazinyl)imidazof1
,2-alpyridin-2-yllmethyl>-5,6,7,8-
tetrahvdro-8-quinolinamine To a solution of
1,1-dimethylethyl 4-(2-{[methyl(5,6,7,8-tetrahydro-8-
quinolinyl)amino]methyl}imidazo
[1,2-a]pyridin-5-yl)-1-piperazinecarboxylate (20 mg,
0.04 mmol) in dichloromethane (300 ml_) was added
trifluoroacetic acid (300 mL). The mixture was stirred
at room temperature for 2 hours, concentrated, diluted
in 3:1 dichloromethane:isopropyl alcohol, washed with
saturated aqueous sodium bicarbonate, and dried with
magnesium sulfate to give 16 mg (100% yield) of a tan
solid. 1H-NMR (CDCI3): d 8.50 (d, 1H), 7.74 (s, 1H),
7.35 (m, 1H), 7.28 (d, 1H), 7.12 (m, 1H), 7.05 (m,
1H), 6.25 (d, 1H), 4.22 (m, 1H), 4.08 (m, 2H), 3.15
(m, 8H), 2.75 (m, 2H), 2.40 (s, 3H), 2.04 (m, 3H),
1.68 (m, 1H); MS m/z 377 (M+1). Example 11:
L/.L/.L/'-Trimethyl-L/'-(2-{rmethyl(5.6,7.8-tetrahvdro
-8- auinolinvpaminol
methvDimidazof1.2-alpyridin-5-vO-1 ,2-ethaned
iamineL/,L/,L/I-Trimethyl-L/1-(2-{[methyl(5,6,7,8-tetr
ahydro-8-quinolinyl)amino] methyl}imidazo[1
,2-a]pyridin-5-yl)-1 ,2-ethanediamine was prepared
from L/-[(5- fluoroimidazo[1
,2-a]pyridin-2-yl)rnethyl]-L/-methyl-5,6,7,8-tetrahydr
o-8-quinolinamine and L/ L/ LMrimethylethylenediamine
in a similar manner as described in Example 6 to give
a yellow oil (32% yield). 1H-NMR (CDCI3) : d 8.48 (d,
1H), 7.72 (s, 1H), 7.33 (m, 1H), 7.24 (m, 1H), 7.08
(m, 1H), 7.02 (m, 1H), 6.24 (dd, 1H), 4.09 (m, 1H),
3.94 (s, 2H), 3.16 (t, 2H), 2.83 (s, 3H), 2.68 (m,
2H), 2.52 (t, 2H), 2.32 (s, 3H)12.08 (m, 3H), 1.67 (m,
1H); MS m/z393 (M+1). Example 12:
L/-(r5-(3,5-Dimethyl-1-piperazinyl)imidazoH
,2-alpyridin-2-v pmethyl)-L/-
methyl-5,6,7,8-tetrahvdro-8-quinolinamine
L/-{[5-(3,5-Dimethyl-1-piperazinyl)imidazo[1,2-a]pyrid
in-2-yl]methyl}- L/-methyl-5,6,7,8-
tetrahydro-8-quinolinamine was prepared from
L/-[(5-fluoroimidazo[1,2-a]pyridin-2-
yl)methyl]-/V-methyl-5,6,7,8-tetrahydro-8-quinolinamin
e and 2,6-dimethylpiperazine ina similar manner as
described in Example 6 to give a yellow oil (64%
yield). 1H-NMR (CDCI3) : d 8.49 (d, 1H), 7.68 (s, 1H),
7.31 (m, 1H)1 7.25 (m, 1H), 7.08 (m, 1H), 7.02 (m,
1H), 6.20 (dd, 1H), 4.12 (m, 1H)13.96 (s, 2H), 3.28
(m, 2H), 3.18 (m, 2H), 2.73 (m, 2H), 2.34 (s, 3H),
2.27 (m, 2H), 2.04 (m, 3H), 1.65 (m, 1H), 1.1 1 (d,
3H), 1.01 (d, 3H); MS m/z405 (M+1). Example 13:
L/-Methyl-L/-(r5-(3,4,5-trimethyl-1
-piperazinvOimidazon ,2-aipyridin-2-
vpmethyl)-5,6,7,8-tetrahvdro-8-quinolinamine To a
solution of L/-{[5-(3,5-Dimethyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-2-yl]methyl}-
/V-methyl-5,6,7,8-tetrahydro-8-quinolinamine (40 mg,
0.10 mmol) in THF ( 1 ml_) at O0C was added sodium
hydride (60% in oil, 10 mg, 0.15 mmol). The reaction
was stirred for 10 minutes, treated with methyl iodide
(5 ml_, 0.50 mmol), and stirred at room temperature
overnight. The reaction was quenched with saturated
aqueous sodium bicarbonate, extracted into 3:1
dichloromethane:isopropyl alcohol, dried with
magnesium sulfate, filtered, and concentrated. The
residue was purified by preparative chromatography
(0-40% acetonitrile-water; 0.1% trifluoroacetic acid)
and then diluted with 3:1 dichloromethane:isopropyl
alcohol, washed with saturated aqueous sodium
bicarbonate, and dried with magnesium sulfate to give
12 mg (29% yield) of a yellow oil. 1H-NMR (CDCI3) : d
8.52 (d, 1H), 7.71 (s, 1H), 7.34 (m, 1H), 7.27 (m,
1H), 7.10 (m, 1H), 7.05 (m, 1H), 6.21 (dd, 1H), 4.15
(m, 1H), 3.99 (s, 2H), 3.28 (m, 2H), 2.62 (m, 6H),
2.38 (s, 3H), 2.36 (s, 3H), 2.07 (m, 3H) 1 1.66 (m,
1H), 1.15 (d, 3H), 1.06 (d, 3H); MS m/z 4 19
(M+1).Example 14: N-(1-MethylethylV
L/-{r5-(4-methyl-1-piperazinv imidazori
.2-a1pyridin-2-
yllmethyl)-5,6,7,8-tetrahvdro-8-quinolinannine
L/-(1-Methylethyl)-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2
-yl]methyl}- 5,6,7, 8-tetrahydro-8-quinolinamine was
prepared from L/-[(5-fluoroimidazo[1 ,2-
a]pyridin-2-yl)methyl]- L/-(1
-methylethyl)-5,6,7,8-tetrahydro-8-quinolinamine and
1- methylpiperazine in a similar manner as described
in Example 6 to give a yellow oil (39% yield). 1H-NMR
(CDCI3) : d 8.44 (d, 1H), 7.64 (s, 1H), 7.22 (m, 1H),
7.19 (m, 1H), 7.05 (m, 1H), 6.95 (m, 1H), 6.18 (dd,
1H), 4.21 (m, 1H), 3.93 (m, 2H), 3.16 (m, 1H), 3.10
(s, 4H), 2.75 (m, 2H), 2.67 (s, 4H), 2.41 (s, 3H),
1.98 (m, 3H), 1.62 (m, 1H), 1.12 (dd, 6H); MS m/z419
(M+1). Example 15:
L/-(1-Methylethyl)-N-({5-r4-(1-methylethv
p-1-piperazinvnimidazo p ,2-
alpyridin-2-yl)methvO-5,6,7,8-tetrahvdro-8-quinolinami
neL/-(1 -Methylethyl)-A/-({5-[4-(1 -methylethyl)-1
-piperazinyl]imidazo[1 ,2-a]pyridin-2-
yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from N-[(5-
fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-
L/-(1-methylethyl)-5,6,7,8-tetrahydro-8- quinolinamine
and isopropyl piperazine in a similar manner as
described in Example 6 to give a yellow oil (43%
yield). 1H-NMR (CDCI3) : d 8.44 (d, 1H), 7.65 (s, 1H),
7.22 (m, 1H), 7.19 (m, 1H), 7.05 (m, 1H), 6.96 (m,
1H), 6.17 (dd, 1H), 4.22 (m, 1H), 3.94 (m, 2H), 3.16
(m, 1H), 3.10 (s, 4H), 2.77 (m, 5H), 2.62 (m, 2H),
2.01 (m, 3H), 1.63 (m, 1H), 1.12 (m, 12H); MS m/z447
(M+1). Example 16:
L/-(r5-(4-Methyl-1-piperazinvDimidazori
,2-a1pyridin-2-vpmethyl)-L/-
(2,2,2-trifluoroethvD-5,6,7,8-tetrahvdro-8-quinolin
amine
L/-{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2
-yl]methyl}- L/-(2,2,2-
trifluoroethyl)-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from L/-[(5- fluoroimidazo[1
,2-a]pyridin-2-yl)methyl]-
L/-(2,2,2-trifluoroethyl)-5,6,7,8-tetrahydro-8-
quinolinamine and 1-methylpiperazine in a similar
manner as described in Example 6 to give a yellow oil
(48% yield). 1H-NMR (CDCl3) : d 8.41 (d, 1H), 7.61 (s,
1H), 7.32 (m, 1H), 7.23 (m, 1H), 7.10 (m, 1H), 7.04
(m, 1H), 6.23 (dd, 1H)14.27 (m, 1H), 4.21 (m, 1H),
3.99 (m, 2H), 3.94 (m, 1H), 3.31 (m, 1H), 3.15 (m,
4H), 2.70 (m, 5H), 2.41 (s, 3H), 2.20 (m, 1H), 1.94
(m, 1H), 1.78 (m, 2H); MS m/z 459 (M+1 ) . Example 17:
/V-(l5-f4-(1-Methylethvn-1-piperazinvnimidazo[1
.2-alPyridin-2-yl>methvn-
L/-(2,2.2-trifluoroethvn-5,6,7.8-tetrahvdro-8-
auinolinamineL/-({5-[4-(1 -Methylethyl)-1
-piperazinyl]imidazo[1 ,2-a]pyridin-2-yl}methyl)-
L/-(2,2,2-
trifluoroethyl)-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from L/-[(5- fluoroimidazo[1
,2-a]pyridin-2-yl)methyl]-
L/-(2,2,2-trifluoroethyl)-5,6,7,8-tetrahydro-8-
quinolinamine and isopropyl piperazine in a similar
manner as described in Example 6 to give a yellow oil
(43% yield). 1H-NMR (CDCI3): d 8.41 (d, 1H), 7.61 (s,
1H), 7.32 (m, 1H), 7.22 (m, 1H), 7.10 (m, 1H), 7.04
(m, 1H), 6.22 (dd, 1H), 4.26 (m, 1H), 4.22 (m, 1H),
3.96 (m, 2H), 3.31 (m, 1H), 3.14 (m, 4H) 12.78 (m,
7H), 2.20 (m, 1H), 1.95 (m, 1H), 1.78 (m, 2H), 1.13
(d, 6H); MS m/z 487 (M+1). Example 18:
L/-r(5-{4-r(Dimethylamino)methyllphenyl)imidazoH
,2-alpyridin-2- yl)methyll-
L/-methyl-5,6,7,8-tetrahvdro-8-quinolinamine 



To a suspension of
A/-[(5-bromoimidazo[1,2-a]pyridin-2-yl)methyl]-/V-meth
yl-5,6,7,8- tetrahydro-8-quinolinamine (75 mg, 0.20
mmol), potassium carbonate (140 mg, 1.02 mmol), and
4-(N,/V-dimethylaminomethyl)phenyl boronic acid
pinacol ester (120 mg,0.46 mtnol) in ethylene glycol
dimethyl ether (2.9 mL) was added
tetrakis(triphenylphosphine) palladium(O) (86 mg,
0.074 mmol) and water (0.1 1 mL). The reaction was
heated at 8O0C for 15 hours, diluted with water,
extracted into ethyl acetate, concentrated, and
purified by preparative chromatography (0-50%
acetonitrile-water; 0.1% trifluoroacetic acid). The
purified product was then diluted with ethyl acetate,
washed with saturated aqueous sodium bicarbonate, and
dried with magnesium sulfate to give 30 mg (35% yield)
of a yellow oil. 1H-NMR (CDCI3) : d 8.40 (d, 1H), 7.79
(s, 1H), 7.57 (m, 1H), 7.55 (m, 1H), 7.50 (m, 1H),
7.45 (m, 1H), 7.43 (m, 1H), 7.31 (m, 1H), 7.17 (m,
1H), 7.00 (m 1H), 6.67 (dd, 1H), 4.07 (m, 1H), 3.90
(s, 2H)13.50 (s, 2H), 2.72 (m, 2H), 2.31 (s, 3H), 2.29
(s, 6H), 2.10 (m, 1H), 1.99 (m, 2H), 1.64 (m, 1H); MS
m/z426 (M+1). Example 19: L/-Methyl-L/-(f5-(4-pyridinv
imidazop .2-alPyridin-2-vpmethyl)-5.6.7.8-
tetrahvdro-8-quinoli namine
/V-Methyl-L/-{[5-(4-pyridinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-
quinolinamine was prepared from
L/-[(5-bromoimidazo[1,2-a]pyridin-2-yl)methyl]- L/-
methyl-5,6,7,8-tetrahydro-8-quinolinamine and
pyridine-4-boronic acid in a similar manner as
described above to give a yellow oil (8% yield).
1H-NMR (CDCI3): d 8.80 (m, 2H), 8.44 (m, 1H), 7.96 (s,
1H), 7.59 (m, 3H), 7.35 (d, 1H), 7.22 (m, 1H), 7.05
(m, 1H), 6.77 (m, 1H), 4.1 1 (m, 1H), 3.96 (s, 2H),
2.75 (m, 2H), 2.39 (s, 3H), 2.15 (m, 1H), 1.99 (m,
2H), 1.68 (m, 1H); MS m/z 370 (M+1). Example 20:
(5-(4-Methyl-1
-piperazinylV2-ffmethyl(5.6.7.8-tetrahvdro-8-
quinolinvDaminolmethyl)imidazori,2-alpyridin-3-vhmetha
nol-
(5-(4-Methyl-1-piperazinyl)-2-{[methyl(5,6,7,8-tetrahy
dro-8- quinolinyl)amino]methyl}imidazo[1
,2-a]pyridin-3-yl)methanol was prepared from Nmethyl-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-5,6,7,8-
tetrahydro-8-quinolinamine via hydroxymethylation in a
similar manner as shown herein to give a white solid
(30% yield). 1H NMR (400 MHz, CDCI3) d 8.42 (m, 1 H),
7.33-7.29 (m, 2 H), 7.07-6.99 (m, 2 H), 6.39 (d, J =
7.1 Hz, 1 H), 5.28 (s, 2 H), 4.08- 3.95 (m, 3 H), 3.51
(d, J = 10.1 Hz, 1 H), 3.37 (d, J = 10.6 Hz, 1 H),
2.89 (m, 4 H), 2.76 (m, 1 H), 2.66 (m, 1 H), 2.55-2.47
(m, 2 H), 2.39 (s, 3 H), 2.21 (m, 1 H), 2.13 (s, 3 H),
2.02-1 .88 (m, 2 H), 1.67 (m, 1 H); MS m/z421 (M+1).
Example 2 1: (8S)-L/-((1
S)-1-r4-(Methyloxy)phenyllethyl)-/V4r5-(4-methyl-1-
piperazinv
imidazoF1,2-alpyridin-2-yllmethyl)-5,6.7.8-tetrahvdro-
8-quinolinamine (Intermediate) A)
6-Fluoro-2-pyridinamine :A solution of
2,6-difluoropyridine (50 g, 434 mmol) in ammonium
hydroxide (200 ml_, 28.0-30.0%) was heated at 1050C in
a steel bomb for 15 hours. The reaction was cooled in
an ice bath and the precipitate filtered, rinsed with
cold water, and dried to yield 6-fluoro-2-pyridinamine
(45.8 g, 94% yield) as a white solid. 1H-NMR (CDCI3):
d 7.53 (m, 1H)16.36 (dd, 1H), 6.26 (dd, 1H), 4.56 (s,
2H). B) 2-(Dichloromethyl)-5-fluoroimidazof
1,2-alpyridine: A solution of 6-fluoro-2-pyridinamine
(67 g, 0.60 mol) in ethylene glycol dimethyl ether
(570 ml_) was treated with 1,1 ,3-trichloroacetone
(190 mL, 1.80 mol) and heated at 850C for 15 hours.
The reaction was cooled in an ice bath and the
precipitate filtered, rinsed with hexanes, and dried
to yield 2-(dichloromethyl)-5- fluoroimidazo[1
,2-a]pyridine (85 g, 65% yield) as an olive green
solid. 1H-NMR (CDCl3): d 8.18 (s, 1H), 7.60 (s, 1H),
7.54-7.46 (m, 2H), 6.93 (m, 1H). C) 5-FluoroimidazoH
,2-alpyridine-2-carbaldehvde: A solution of
2-(dichloromethyl)-5-fluoroimidazo[1 ,2-a]pyridine
(103 g, 470 mmol) in ethanol (300 mL) and water (600
mL) was treated with sodium acetate (96 g, 1.17 mol)
and heated at 6O0C for 2 hours. The reaction was
cooled, filtered though celite, and concentrated in
vacuo to remove the ethanol. The aqueous was extracted
twice with chloroform and the organics were combined,
washed with water and brine, dried over sodium
sulfate, and concentrated. The residue was filtered
through a pad of silica, rinsed with dichloromethane
and ethyl acetate, concentrated, triturated with
hexanes, filtered, and dried to yield
5-fluoroimidazo[1,2-a]pyridine-2-carbaldehyde (40 g,
52% yield) as a tan solid. 1H-NMR (CDCI3): d 10.17 (s,
1H), 8.22 (s, 1H), 7.57 (d, 1H), 7.38-7.32 (m, 1H),
6.60 (m, 1H); TLC (10% 2 M ammonia in methy
alcoholethyl acetate) Rf = 0.60. D) (5-Fluoroimidazo p
,2-a1pyridin-2-yl)methanol: A solution of
5-fluoroimidazo[1 ,2-a]pyridine-2-carbaldehyde (80 g,
490 mmol) in methanol (1 L) at O0C was treated with
sodium borohydride (24 g, 640 mmol) in portions. The
reaction was slowly brought to room temperature,
stirred for 2 hours, quenched with water,
concentrated, dissolved in 3:1 dichloromethane to
isopropyl alcohol, and washed with saturated aqueous
sodium bicarbonate. The organic layerwas separated and
the aqueous extracted four times with 3:1
dichloromethane to isopropyl alcohol. The organic
layers were combined, dried over sodium sulfate,
concentrated, triturated with hexanes, and filtered to
yield (5-fluoroimidazo[1 ,2- a]pyridin-2-yl)methanol
(76 g, 93% yield) as a brown solid. 1H-NMR (CDCI3) : d
7.59 (s, 1H), 7.38 (d, 1H), 7.21-7.15 (m, 1H), 6.43
(m, 1H), 4.85 (s, 2H), 4.45 (s, 1H). E) [5-(4-Methyl-1
-piperazinvDimidazoH ,2-alpyridin-2-yllmethanol: A
solution of
(5-fluoroimidazo[1,2-a]pyridin-2-yl)methanol (76 g,
460 mmol) in 1- methyl piperazine (150 ml_) was heated
at 7O0C for 15 hours. The reaction mixture was cooled,
poured into 1.3 L brine, and extracted into 3:1
chloroform to isopropyl alcohol. The combined extracts
were dried over sodium sulfate, concentrated in vacuo,
azeotroped with hexanes, and triturated with diethyl
ether to yield [5-(4-
methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yl]methan
ol (101 g, 90% yield) as a tan solid. 1H-NMR (CDCI3):
d 7.51 (s, 1H), 7.33 (d, 1H), 7.21-7.17 (m, 1H), 6.31
(m, 1H), 4.87 (s, 2H), 3.17 (s, 4H), 2.68 (s, 4H),
2.42 (s, 3H). F) 5-(4-Methyl-1 -piperazinvDimidazoH
,2-a1pyridine-2-carbaldehyde: A solution of
[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yl]
methanol (101 g, 410 mmol) in chloroform (1650 ml_)
was treated with manganese dioxide (360 g, 4100 mmol)
and stirred at room temperature for 72 hours. The
reaction mixture was filtered through celite, rinsed
with chloroform, and concentrated to yield
5-(4-methyI- 1-piperazinyl)imidazo[1
,2-a]pyridine-2-carbaldehyde (82 g, 82% yield) as gold
solid. 1H-NMR (CDCI3): d 10.17 (s, 1H), 8.15 (s, 1H),
7.44 (d, 1H), 7.31-7.27 (m, 1H), 6.40 (m, 1H), 3.16
(s, 4H), 2.68 (s, 4H), 2.42 (s, 3H). G) (8S)-N-Id
S)-1-r4-(Methyloxy)phenyllethyl)-5.6.7.8-tetrahvdro-8-
auinolinamine: A solution of
(S)-(-)-1-(4-methoxyphenyl)ethylamine (25 g, 166 mmol)
and 6,7- dihydro-8(5H)-quinolinone (24 g, 166 mmol) in
dichloromethane was treated with glacial acetic acid
(14 ml_, 249 mmol) and sodium triacetoxyborohydride
(53 g, 249 mmol). The reaction mixture was stirred at
room temperature for 15 hours and treated with sodium
carbonate (106 g, 996 mmol) and stirred for 30
minutes. The mixture was diluted with dichloromethane,
the organic layer separated, and the aqueous extracted
with more dichloromethane. The organic layers were
combined, dried over magnesium sulfate, concentrated,
and purified by column chromatography(0-3% 2 M ammonia
in methanol/dichloromethane) to give a yellow oil
which was crystallized from hexanes to yield
(8S)-L/-{(1S)-1-[4-(methyloxy)phenyl]ethyl}-5,6,7,8-
tetrahydro-8-quinolinamine (33 g, 70% yield) as clear
crystals. 1H-NMR (CDCI3) : d 8.40 (m, 1H), 7.33 (m,
3H), 7.04 (m, 1H), 6.84 (d, 2H), 4.02 (m, 1H),
3.83-3.78 (m, 4H), 2.73-2.62 (m, 2H), 1.82 (m, 1H),
1.72 (m, 1H), 1.57 (m, 2H), 1.43 (d, 3H). H) (8S)-M-Id
S)-1 -r4-(Methyloxytohenyllethyl}-A/-f r5-(4-methyl-1
- piperazinyl)imidazo p
,2-alpyridin-2-yllmethyl>-5,6,7,8-tetrahydro-8-quinoli
namine: A solution of 5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridine-2-carbaldehyde
(2.83 g, 11.6 mmol) and
(8S)-L/-{(1S)-1-[4-(methyloxy)phenyl]ethyl}-5,6,7,8-te
trahydro-8- quinolinamine (3.27 g, 11.6 mmol) in
dichloroethane (40 ml_) was treated with glacial
acetic acid (1.0 ml_, 17.4 mmol) and sodium
triacetoxyborohydride (3.68 g, 17.4 mmol, added in
portions) and stirred at room temperature for 15
hours. The reaction mixture was diluted with
dichloromethane, washed with saturated aqueous sodium
bicarbonate, separated, and extracted with additional
dichloromethane. The organic layers were combined,
washed with brine, dried over sodium sulfate,
concentrated, and purified by flash chromatography
(0-4% ammonium hydroxide in acetonitrile). The residue
was dissolved in dichloromethane and stirred with 2 M
ammonia in methanol to yield (8S)-L/-{(1 S)-1
-[4-(methyloxy)phenyl]ethyl}- L/-{[5-(4-methyl-1 -
piperazinyl)imidazo[1,2-a]pyridin-2-yl]methyl}-5,6,7,8
-tetrahydro-8-quinolinamine (5.13 g, 87% yield) as
pale yellow foam. 1H NMR (400 MHz1 CDCI3) d 8.48 (d, J
= 4.6 Hz, 1 H), 7.78 (s, 1 H), 7.60-7.58 (m, 2 H),
7.24-7.18 (m, 2 H), 7.09-7.05 (m, 1 H), 6.97 (dd, J =
7.6, 4.7 Hz, 1 H), 6.84-6.82 (m, 2 H), 6.21 (d, J =
7.2 Hz, 1 H), 4.82 (m, 1 H), 4.07 (m, 1 H), 3.91 (dd,
J = 56.9, 17.1 Hz, 2 H), 3.77 (s, 3 H), 3.19-3.13 (m,
4 H), 2.74 (s, 4 H), 2.67-2.53 (m, 2 H), 2.47 (s, 3
H), 2.06 (m, 1 H), 1.85 (m, 2 H), 1.53 (m, 1 H), 1.34
(d, J = 6.4 Hz, 3 H); MS m/z 5 11 (M+1). Example 22:
F2-(ffl1 S
-r4-(Methyloxy)phenvnethyl)r(8SV5.6.7.8-tetrahvdro-8-
quinolinyllamino)methyl)-5-(4-methyl-1-piperazinyl)imi
dazoH,2-aiPyridin-3- yllm
ethanol[2-({{(1S)-1-[4-(Methyloxy)phenyl]ethyl}[(8S)-5
,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)-5-(4-methyl-1-piperazinyl)imi
dazo[1,2-a]pyridin-3- yl]methanol was prepared from
(8S)-/V-{(1S)-1-[4-(methyloxy)phenyl]ethyl}-
L/-{[5-(4-
methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yl]methyl
}-5,6,7,8-tetrahydro-8- quinolinamine via
hydroxymethylation in a similar manner as shown herein
to give an off-white solid (80% yield). 1H NMR (400
MHz, CDCI3) d 8.42 (d, J = 4.2 Hz, 1 H), 7.43 (d, J =
8.6 Hz, 2 H), 7.28-7.21 (m, 2 H), 7.05-7.01 (m, 1 H),
6.95 (dd, J = 7.6, 4.8 Hz, 1 H), 6.82-6.80 (m, 2 H),
6.38 (d, J = 7.1 Hz, 1 H), 5.19 (d, J = 12.9 Hz, 1 H),
4.61 (d, J = 12.9 Hz, 1 H), 4.09-4.06 (m, 2 H),
4.03-3.93 (m, 2 H), 3.77 (s, 3 H), 3.63 (m, 2 H), 3.08
(m, 1 H), 2.92-2.80 (m, 4 H), 2.71 (m, 1 H), 2.59-2.52
(m, 2 H), 2.47- 2.44 (m, 2 H), 2.40 (s, 3 H), 2.32 (m,
1 H), 2.16 (m, 1 H), 1.96 (m, 1 H), 1.55 (d, J = 7.1
Hz, 3 H); MS m/z 541 (M+1). Example 23:
(8S)-L/-([5-(4-methyl-1-piperazinyl)imidazori
,2-a1pyridin-2-yllmethyl)-
5,6,7,8-tetrahvdro-8-quinolinamine (Intermediate)A
solution of
(8S)-L/-{(1S)-1-[4-(methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1-
piperazinyl)imidazo[1,2-a]pyridin-2-yl]methyl}-5,6,7,8
-tetrahydro-8-quinolinamine (569 mg, 1.1 1 mmol) in
dichloromethane ( 1 1.1 mL) was treated with
trifluoroacetic acid (1.11 mL) and stirred at room
temperature for 4 hours. The reaction was
concentrated, diluted with dichloromethane, and washed
with saturated aqueous sodium bicarbonate. The organic
layer was separated and the aqueous extracted with
dichloromethane. The organic layers were combined,
dried over magnesium sulfate, filtered, and
concentrated to yield (8S)-L/-{[5-(4-methyl-1-
piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinoli
namine as a yellow residue. 1H-NMR (CDCI3): d 8.41 (d,
1H), 7.65 (s, 1H), 7.39 (d, 1H), 7.31 (m, 1H), 7.16
(m, 1H), 7.09 (m, 1H), 6.27 (dd, 1H), 4.31-4.17 (m,
2H), 4.05 (m, 1H), 3.15 (m, 4H), 2.88-2.78 (m, 2H),
2.67 (m, 4H), 2.41 (s, 3H), 2.29 (m, 1H), 2.08 (m,
1H), 1.96 (m, 1H), 1.77 (m, 1H). Example 24:
(8S)-L/-Methyl-L/-{r5-(4-methyl-1-piperazinyl)imidazo
p ,2-alpyridin-2-
yllmethylj-5,6,7.8-tetrahydro-8-quinolinamine
(Intermediate)
(8S)-L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyri
din-2-yl]methyl}-5,6,7,8- tetrahydro-8-quinolinamine
was dissolved in dichloroethane (10 mL) and treated
with formaldehyde (166 mL, 2.22 mmol, 37 wt. %
solution in water), glacial acetic acid (96 mL, 1.67
mmol), sodium triacetoxyborohydride (353 mg, 1.67
mmol) and stirred at room temperature for 15 hours.
The reaction was diluted with dichloromethane and
washed with saturated aqueous sodium bicarbonate. The
organic layer was separated and the aqueous extracted
with dichloromethane. The organic layers were
combined, dried over magnesium sulfate, filtered,
concentrated, and purified byflash chromatography
(0-10% ammonium hydroxide in acetonitrile) to give
0.276 g (64% yield from
(8S)-L/-{(1S)-1-[4-(methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1-
piperazinyl)imidazo[1,2-a]pyridin-2-yl]methyl}-5,6,7,8
-tetrahydro-8-quinolinamine)
(8S)-L/-methyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[
1,2-a]pyridin-2-yl]methyl}-
5,6,7,8-tetrahydro-8-quinolinamine as a pale yellow
oil. 1H-NMR (CDCI3) : d 8.52 (d, 1H), 7.70 (s, 1H),
7.34 (d, 1H), 7.28 (d, 1H), 7.10 (m, 1H), 7.06 (m,
1H), 6.23 (dd, 1H), 4.12 (m, 1H), 3.96 (s, 2H), 3.14
(m, 4H), 2.86-2.78 (m, 2H), 2.71-2.65 (m, 4H), 2.41
(s, 3H), 2.39 (s, 3 H), 2.16 (m, 1H), 2.06-1.97 (m,
2H), 1.68 (m, 1H); MS m/z 391 (M+1). 13C-NMR (CDCI3):
d 158.0, 147.0, 146.2, 145.5, 145.2, 136.4, 134.1 ,
124.7, 121 .4, 111.9, 107.9, 98.9, 62.5, 55.0, 55.0,
53.1 , 49.5, 49.5, 46.1, 39.0, 29.2, 24.2, 2 1.1;
HRMS: Calculated Mass: 391 .2610; Found Mass:
391.2614; Formula: C23H3IN6. Analyis Calculated for
C23H30N6: C, 70.74; H, 7.74; N, 21.52. Found: C,
70.36; H, 7.77; N, 21.53. Alternatively
(8S)-L/-methyl-L/-{[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine can be
synthesized in the following fashion: A)
5-bromoimidazo p .2-alpyridine-2-carbaldehvde : The
reactor is charged with 2-amino-6-bromopyridine (3.0
Kg, 17.3 mol) and dimethoxyethane ( 12 Liters) and
stirred under nitrogen. 1,1,3-Trichloroacetone (5.6
Kg, 30.3 mol) is added to the 25 C solution in a
single portion and the reaction solution is warmed to
65 0C jacket temperature and maintained for
approximately 2 to 4 hours until judged complete. The
reaction is cooled to 10 C and held for approximately
one hour and filtered. The solids are rinsed with
dimethoxyethane (6 Liters). The solid is placed back
in the reactor and treated with dimethoxyethane (12
Liters) and 2N HCI (12 Liters) and warmed to
aproximately 75 degrees for 16 to 20 hours or until
judged complete. The reaction is cooled to
approximately 100C and pH is adjusted to approximately
8 with 3 N NaOH. The resulting solids are filtered and
washed with water. The solid is dried at 50 0C for 16
hours to yield 5-
bromoimidazo[1,2-a]pyridine-2-carbaldehyde, (2.81 Kg,
72% yield) 1H NMR (400 MHz, DMSO-D6) d ppm 10.05 (s, 1
H) 8.66 (s, 1 H) 7.72 (s, 1 H) 7.42 (s, 1 H) 7.35 (s,
1 H)B 5-(4-methyl-1 -piperazinvDimidazor
1,2-alpyridine-2-carbaldehvde The reactor is charged
with N-methylpiperazine (3.1 Kg, 3 1 mol ) and
tetrahydrofuran (10 Liters) and stirred under nitrogen
while cooling to negative 20 0C. n-Butyl lithium (10.4
L, 26.0 mol) is added to the reaction at a rate to
maintain the negative 20 0C temp and the contents are
stirred for 15 to 30 minutes. A slurry of 5-
bromoimidazo[1,2-a]pyridine-2-carbaldehyde (2.79 Kg,
12.4 mol) in tetrahydrofuran (10 Liters) is added at a
rate to maintain the reaction at 0C. The slurry is
washed in with additional tetrahydrofuran (6 Liters).
The reaction is stirred for 30 minutes and warmed to
approximately negative 10 0C. The reaction is quenched
by addition of 6N HCI solution to achieve pH 4.0 while
maintaining at  150C. The reaction is diluted with
heptane (14 Liters) and the layers allowed to
separate. The lower aqueous layer is drained and the
upper organic layer is washed with 1N HCI (2 x 1.5
Liters). The combined aqueous layers are stirred at 20
degrees and adjusted to pH 9 with 4N NaOH solution.
The Aqueous layer is extracted with 10% iPrOH/CH2CI2
(3 x 28 Liters) and the combined organic layers are
washed with saturated NaHCO3 solution (14 Liters) and
evaporated at <25 0C to approximately 3 volumes
lsopropanol (28 Liters) is added and reaction again
concentrated under reduced pressure to approximately
8.5 Liters, lsopropanol (17 Liters) is added and the
reaction is treated with a solution of oxalic acid (
1.0 Kg, 11.1 mol) in isopropanol (7 Liters) at a rate
to maintain good stirring and temperature between
approximately 25-4O0C. The reaction is stirred for 30
minutes and the solids are collected and washed with
isopropanol (8.5 Liters) Solids are dried at 50 0C to
yield 5-(4-methyMpiperazinyl)
imidazo[1,2-a]pyridine-2-carbaldehyde, (2.25 Kg, 54%
yield) 1H NMR (400 MHz, DMSO-D6) d ppm 10.01 (s, 1 H)
8.47 (s, 1 H) 7.41 (m, 2 H) 6.65 (m, 1 H) 3.34 (s, 8
H) 2.78 (s, 3 H) C)
(8S)-L/-f(1S)-1-r4-(methyloxy)phenyllethyl)-5.6.7.8-te
trahvdro-8- auinolinamine A slurry of sodium
triacetoxyborohydride (4.54 Kg, 2 1.4 mol.) in
dichloromethane (22 Liters) is treated with
6,7-dihydro-8(5/-/)-quinolinone (1.8 Kg, 12.3 mol.)
followed by ( 1S)-1-[4-(methyloxy)phenyl]ethanamine (
1.8 Kg, 11.9 mol).) and the reaction was allowed to
stirr vigorously at 22 0C for 24 hrs. The reaction is
quenched with 1 N NaOH (aprox 27 Liters) to achieve pH
8 in the aqueous layer. The phases were separated and
the organic phase was treated with 1N sodium hydroxide
( aprox 3.5 Liters) to achieve pH 11 in the aqueous
layer. The phases again separated. The dichloromethane
solution was then concentrated to minimum volume and
treatedwith heptane (18 Liters). The volume again
concentrated to aprox 9 Liters. Precipitation occurred
upon cooling to 22 0C. The suspension was further
cooled to 0 0C. and filtered. Solids were dried at
ambient temperature under vacuum with nitrogen to give
(8S)-L/-{(1S)-1-[4-(methyloxy)phenyl]ethyl}-5,6,7,8-te
trahydro-8- quinolinamine. (2.18 Kg, 63%) 1H NMR (400
MHz, DMSO-D6) d ppm 8.36 (m, 1 H) 7.44 (m, 1 H) 7.29
(m, 2 H) 7.15 (m, 1 H) 6.83 (m, 2 H) 4.00 (m, 1 H)
3.70 (s, 3 H) 3.59 - 3.64 (m, 1 H) 2.66 (m, 1 H) 2.64
(s, 1 H) 2.53 (s, 1 H) 1.76 (s, 1 H) 1.64 (s, 1 H)
1.50 (s, 1 H) 1.39 (s, 1 H) 1.24 (m, 3 H)
DU8SWV-methyl-5.6J,8-tetrahvdro-8- auinolinamine A
slurry of sodium triacetoxyborohydride (2.44 Kg, 11.5
molo) and (8S)-L/-{(1S)-1-[4-
(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-quinolin
amine (2.17 Kg, 7.7 mol.) in dichloromethane (21.8
Liters) is cooled to 5 0C. Formaldehyde solution (37
wt.% in water, 744 ml, 10 mol.) is added slowly to
maintain the temperature below 25 deg C. The solution
is stirred for 30 min at 22 0C. The reaction is then
quenched with trifluoroacetic acid (7.3 Liters, 95
mol.) added slowly. Upon completion of the addition,
the reaction is warmed up to 30 0C and stirred for 16
hrs. Water ( 11 Liters) is added and the two phases
separated. The aqueous phase is washed with
dichloromethane (14 Liters) and the combined organic
phases washed with water (2 x 5.5 Liters). The organic
phase is discarded. The pH of the aqueous phase is
raised to 8.5-9 by the addition of 6N NaOH and the
aqueous layer extracted with dichloromethane (3 x 13
Liters). The dichloromethane is exchanged for
isopropanol to achieve a final volume of aprox. 7 5
Liters. This solution is then treated with a solution
of oxalic acid (588g, 6.5 MoI.) in isopropanol (2.2
Liters) to induce precipitation. After stirring for 2
hours, the suspension filtered at 22 0C to and the
solids dried at 22 0C to afford
(8S)-L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine
oxalate salt. (1.07 Kg, 55% yield) 1H NMR (300 MHz,
DMSO-D6) d ppm 9.25 ( br s, 1 H) 8.52 (s, 1 H) 7.69
(s, 1 H) 7.39 (s, 1 H) 4.39 (s, 1 H) 2.82 (s, 2 H)
2.65 (s, 3 H) 2.50 (s, 1 H) 2.32 (s, 1 H) 1.99 (s, 1
H) 1.80 (s, 1 H); For
(8S)-N-methyl-5,6,7,8-tetrahydro-8-quinolinamine as
free base: 1H-NMR (CDCI3): d 8.37 (d, 1H), 7.36 (d,
1H), 7.06 (dd, 1H), 3.65 (m, 1H), 2.76 (m, 2H), 2.53
(s, 3H), 2.1 1 (m, 1H), 1.97 (m, 1H), 1.75 (m, 2H); MS
m/z 163 (M+1).E) (8S)-L/-methyl-L/-{r5-(4-methyl-1
-piperazinvDimidazo p ,2-alpyridin-2-vnmethyl)-
5.6,7.8-tetrahvdro-8- auinolinamine A slurry of sodium
triacetoxyborohydride (0.63g, 2.97 mmol) and
(8S)-L/-methyl- 5,6,7,8-tetrahydro-8-quinolinamine.
(0.5g, 1.98mmol.) in DCM (50ml.) is stirred at 20 0C.
To this is added
5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridine-2-
carbaldehyde oxylate (0.84g, 2.97mmol.) and the
reaction is allowed to stir at 20 0C for 16 hours. The
reaction was then quenched with 2N NaOH to achieve pH
12 and the layers allowed to separate. The aqueous
layer is washed with additional dichloromethane (3 x
10 ml)and the combined organic layers were evaporated
to oil that was dried under high vacuum to give
(8S)-L/-methyl-L/-{[5-(4-methyl-1 -
piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinoli
namine as a tan oil (0.6g, 77%) 1H NMR compares to
above. Example 25: T5-(4-Methyl-1
-piperazinv0-2-((methvir(8S)-5,6.7.8-tetrahvdro-8-
quinolinyllamino)methvDimidazoH .2-alpyridin-3-v
pmethanol A solution of
(8S)-L/-methyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[
1 ,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine (2.9 g,
7.4 mmol) in formaldehyde (10 mL, 37 wt. % solution in
water) and glacial acetic acid (2.5 mL) was heated at
5O0C for 15 hours. The reaction mixture was cooled,
diluted with dichloromethane, and washed with
saturated aqueous sodium carbonate. The organic layer
was isolated and the aqueous washed three times with
dichloromethane/isopropyl alcohol. The organic layers
were combined, dried with magnesium sulfate, filtered,
and concentrated. The residue was purified by flash
chromatography (0-10% ammonium hydroxide in
acetonitrile) to give 2.1 g (68% yield)
[5-(4-methyl-1-piperazinyl)-2-
({methyl[(8S)-5,6,7,8-tetrahydro-8-quinolinyl]amino}me
thyl)imidazo[1,2-a]pyridin-3-yljmethanol as a white
solid. The solid was recrystallized from
dichloromethane and hexanes. 1H-NMR (CDCI3) : d 8.42
(d, 1H), 7.31 (m, 2H), 7.06 (m, 1H), 7.01 (m, 1H),
6.75 (s, 1H), 6.39 (d, 1H), 5.29 (m, 2H), 4.01 (m,
3H), 3.52 (m, 1H), 3.38 (m, 1H), 2.90 (m, 4H), 2.78
(m, 1H), 2.67 (m, 1H), 2.52 (m, 2H), 2.40 (s, 3H)
12.21 (m, 1H), 2.13 (s, 3H), 1.96 (m, 2H), 1.68 (m,
1H); MS m/z 443 (M+Na)+. 13C-NMR (CDCI3) : d 157.1,
148.4, 147.2, 146.2, 145.5, 136.9, 134.3, 125.2,
124.4, 121 .7, 113.7, 102.0, 61.9, 55.1 1, 54.9, 54.0,
53.6, 51.9, 51.7, 46.3, 36.9, 29.4, 21.6, 21.5. High
Resolution MS: Calculated Mass: 421.2710; Found Mass:
421.2707; Formula: C24H33N6O. Analyis Calculated for
C24H32N6O: C, 68.54; H, 7.67; N, 19.98. Found: C,
68.26; H, 7.72; N, 19.89. Absolute stereochemistry
confirmed by X-ray. Example 26: [5-(4-methyl-1
-piperazinyl)-2-"methvir(8S)-5.6.7.8-tetrahvdro-8-
quinolinyllamino>methyl)imidazo p .2-alpyridin-3-yll
methanol. A slurry of sodium triacetoxyborohydride (
1.86 Kg) and (8S)-L/-methyl-5,6,7,8-
tetrahydro-8-quinolinamine oxalate salt. (1.3 Kg, 5.15
mol.) in dichloromethane (13 Liters.) is stirred at 20
0C. A solution of 5-(4-methyl-1 -piperazinyl)imidazo[1
,2- a]pyridine-2-carbaldehyde oxylate (2.07 Kg, 6.18
mol.) and triethylamine ( 1.25 Kg, 12.4 mol.) in
dichloromethane (6.5 Liters) is added to the reaction
at a rate to maintain the temperature belowe 30 0C.
The reaction is stirred at 20 0C for 16 hours. The
reaction was then quenched with 2N NaOH to achieve pH
12 (Aprox 13 Liters). Methanol ( aprox 6 Liters) is
added to achieve a bilayer. The lower organic layer is
separated and aqueous layer washed with
dichloromethane ( 4x 5 Liters). The combined organic
layers were evaporated to minimum stir volume and the
solventwas exchanged for water to achieve a final
concenteration of 6.5 Liters. This solution was
maintained at 4O0C and treated with 37% aqueous
formaldehyde solution (2.7 Liters, 35 mol.). Solution
allowed to stir at 4O0C for 24 hours and additional
formaldehyde solution added (1.35 Liters, 18 mol).
Reaction was allowed to stir for 5 72 hours and then
cooled to 25 0C and treated with saturated aqueous
sodium bicarbonate (5.2 Liters vol) and
dichloromethane (6.5 Liters). The layers separated and
the aqueous layer washed with additional
dichloromethane (2x 6.5 Liters). The combined organic
layer washed with sodium bicarbonate solution (4
Liters) and then the organic layer filtered through a
bed of silica gel 60 (3.9 Kg). The silica bed 10
washed with additional dichloromethane (3 x 6.5
Liters) and the combined organic solvent was
evaporated to minimum stir volume. Ethyl acetate (13
Liters) was added and the solvent again evaporated to
a final concentration of 6.5 Liters. The solution was
cooled slowly and crystallization occurred. The solids
are filtered and rinsed with ethyl acetate (2.6
Liters). Solids dried at 450C to give
[5-(4-methyl-1-piperazinyl)-2- 15
({methyl[(8S)-5,6,7,8-tetrahydro-8-quinolinyl]amino}me
thyl)imidazo[1 ,2-a]pyridin-3- yl]methanol. (1.15 Kg,
53%) 1H NMR (400 MHz, DMSO-D6) d ppm 7.47 (s, 1 H)
7.23 (s, 1 H) 7.12 (s, 2 H) 6.53 (s, 1 H) 5.95 (s, 1
H) 5.09 (s, 2 H) 3.89 (s, 3 H) 3.30 (s, 4 H) 2.77 (s,
5 H) 2.64 (s, 1 H) 2.47 (s, 1 H) 2.27 (s, 5 H) 2.01
(s, 4 H) 1.89 (s, 2 H) 1.58 (s, 1 H) 20 Example 27:
L/.L/.L/'-Trimethyl-L/'-r2-((methvir(8S)-5.6.7.8-tetra
hvdro-8- quinolinyllamino)methyl)imidazori
,2-alpyridin-5-yll-1 ,2-ethanediamine (Intermediate)
L/,L/,/V-Trimethyl- L/I-[2-({methyl[(8S)-5
J6,7,8-tetrahydro-8- 25
quinolinyl]amino}methyl)imidazo[1 ,2-a]pyridin-5-yl]~1
,2-ethanediamine was prepared from
(8S)-L/-[(5-fluoroimidazo[1
,2-a]pyridin-2-yl)methyl]-A/-methyl-5,6,7,8-tetrahydro
- Express Mail Label8-quinolinamine and L/
L/./V-trimethylethylene diamine via thermal
displacement in a similar manner as described herein
to give a yellow oil (64% yield). 1H NMR (400 MHz,
CDCI3) d 8.46 (d, J = 4.4 Hz1 1 H), 7.70 (s, 1 H),
7.30 (d, J = 7.7 Hz, 1 H), 7.22 (d, J = 8.9 Hz, 1 H),
7.06 (dd, J = 8.7, 7.3 Hz, 1 H), 7.00 (dd, J = 7.3,
4.8 Hz, 1 H), 6.22 (d, J = 7.3 Hz, 1 H), 4.05 (m, 1
H), 3.91 (s, 2 H), 3.14 (m, 2 H), 2.82 (s, 3 H), 2.77
(m, 1 H), 2.63 (m, 1 H), 2.49 (t, J = 7.2 Hz, 2 H),
2.34 (s, 3 H), 2.17 (s, 6 H), 2.07-1.95 (m, 3 H), 1.63
(m, 1 H); MS m/z393 (M+1). Example 28:
r5-rr2-(Dimethylamino)ethyl1(methyl)amino1-2-((methyll
Y8S)-5,6,7,8- tetrahvdro-8-quinolinv
pamino)methyl)imidazoH ,2-alpyridin-3-v pmethanol
[5-[[2-(Dimethylamino)ethyl](methyl)amino]-2-({methyl[
(8S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol was prepared from
L/,L/,Lr-trimethyl-
Lf-[2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinoliny]]amino}methyl)imidazo[1 ,2-a]pyridin-5-yl]-1
,2-ethanediamine via hydroxymethylation in a similar
manner as shown herein to give a yellow solid (48%
yield). 1H NMR (400 MHz, CDCI3) d 8.49-8.41 (m, 1 H),
7.36-7.29 (m, 2 H), 7.09-6.98 (m, 2 H), 6.41 (d, J =
7.1 Hz, 1 H), 5.15-4.89 (m, 2 H), 4.06-3.80 (m, 3 H),
3.29 (m, 1 H), 3.09 (m, 1 H), 2.82-2.75 (m, 2 H), 2.71
(s, 3 H), 2.49-2.41 (m, 2 H), 2.32 (s, 3 H), 2.16-2.13
(m, 6 H), 2.03-1.96 (m, 3 H), 1.67 (m, 1 H); MS m/z423
(M+1). Example 29:
A/-Methyl-/V-{f5-(4-methyl-1-piperazinyl)imidazof1
,2-alpyridin-2-
vnmethyl)-6,7,8,9-tetrahydro-5H-cvcloheptar/)lPyridin-
9-amine (Intermediate)A ej.
d.g-Tetrahvdro-SH-cvcloheptafbipyridin-Q-ol: To a
solution of
6,7,8,9-tetrahydro-5H-cyclohepta[ib]pyridine (26.32 g,
179 mmol) in 100 ml_ of glacial acetic acid was added
30% aqueous hydrogen peroxide (36 mL) and the mixture
heated at 7O0C for 16 hours. The reaction mixture was
concentrated and the residue dissolved in chloroform.
Solid sodium carbonate (100 g) was added and the
mixture stirred for 2 hours. The solids were filtered
off and the wash concentrated. The residue was
dissolved in acetic anhydride (400 mL) and the mixture
heated at 9O0C for 48 hours. The mixture was
concentrated and the residue dissolved in water (500
mL) and potassium carbonate (50 g) was added carefully
portionwise. Methanol (20 mL) was added and the
mixture heated to 7O0C for 16 hours. The mixture was
allowed to cool and extracted 3 times with 150 mL of
dichloromethane. The organic layers were combined and
concentrated. The residue was purified by silica
chromatography eluting with a 1% to 2% gradient of 2M
ammonia/methanol in dichloromethane. Appropriate
fractions were concentrated to give 6.97 g (24%) of
6,7,8,9-tetrahydro-5H-cyclohepta[jb]pyridin-9-ol. 1H
NMR (400 MHz, CDCI3) d 1.2 (m, 1 H), 1.4 (m, 1 H), 1.8
(m, 1 H), 2.0 (m, 1 H)12.1 (m, 1 H), 2.2 (m, 1 H), 2.7
(m, 2 H), 4.8 (d, J=1 1.2 Hz1 1 H), 5.9 (s, 1 H), 7.1
(dd, J=7.5, 4.9 Hz, 1 H), 7.4 (d, J=7.3 Hz, 1 H), 8.4
(d, J=4.8 Hz, 1 H); MS m/z 164 (M+1). B
5,6,7,8-Tetrahvdro-9H-cvcloheptatlpyridin-9-one: To a
-78 0C solution of 2M oxalyl chloride in
dichloromethane (23 mL, 46 mmol) in dichloromethane
(150 mL) was added a solution of dimethyl sulfoxide
(7.1 mL, 100 mmol) in dichloromethane (20 mL). The
mixture was stirred for 10 minutes and a solution of
6,7,8,9-tetrahydro-5H-cyclohepta[)]pyridin-9-ol (6.9
g, 42 mmol) in 30 mLof dichloromethane added dropwise.
The mixture was stirred for 30 minutes and
triethylamine (21 g, 210 mmol) added dropwise. The
mixture was allowed to warm to room temperature and
stirred for 1 hour. The mixture was washed with water,
dried over magnesium sulfate, and concentrated. A
solid formed while concentrating and was filtered off.
The wash was concentrated and the residue purified by
silica chromatography eluting with ethyl acetate.
Appropriate fractions were concentrated to yield 5.12
g (74%) of
5,6,7,8-tetrahydro-9H-cyclohepta[jb]pyridin-9-one. 1H
NMR (400 MHz, CDCI3) d 1.9 (m, 4 H), 2.8 (m, 2 H), 2.9
(m, 2 H), 7.3 (m, 1H), 7.6 (d, 1 H), 1.9 (d, 1 H); MS
m/z 162 (M+1). C)
L/-Methyl-6,7,8,9-tetrahvdro-5/-/-cvcloheptarblpyridin
-9-amine:
L/-Methyl-6,7,8,9-tetrahydro-5H-cyclohepta[ib]pyridin-
9-amine was prepared from
5,6,7,8-tetrahydro-9/-/-cyclohepta[ ib]pyridin-9-one
and methyl amine via reductive amination in a similar
manner as described herein to give 23 mg (38% yield)
of a yellow oil. 1H NMR (400 MHz, CDCI3) d 8.33 (m, 1
H), 7.33 (d, J = 7.4 Hz, 1 H), 7.00 (dd, J = 7.3, 4.9
Hz, 1 H), 3.75 (d, J = 9.5 Hz, 1 H), 2.81 (m, 1 H),
2.73 (m, 1 H), 2.59 (s, 1 H), 2.44 (s, 3 H), 1.98 (m,
2 H), 1.77 (m, 2 H), 1.43 (m, 2 H). D
L/-Methyl-L/-(r5-(4-methyl-1 -piperazinyHimidazon
,2-alpyridin-2-yllmethyl)-6,7.8,9- tetrahydro-
H-cvcloheptafibipyridin-g-amine:
L/-Methyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a
]pyridin-2-yl]methyl}-6,7,8 >9-
tetrahydro-5H-cyclohepta[ ]pyridin-9-amine was
prepared from L/-methyl-6,7,8,9-
tetrahydro-5H-cyclohepta[ ]pyridin-9-amine and
5-(4-methyl-1- piperazinyl)imidazo[1
,2-a]pyridine-2-carbaldehyde via reductive amination
in a similar manner as described herein to give 34 mg
(64% yield) of a white oil. 1H NMR (300 



MHz, CDCI3) d 8.36 (m, 1 H), 7.53 (s, 1 H), 7.39-7.31
(m, 2 H), 7.15 (dd, J = 9.0, 7.2 Hz, 1 H), 7.06 (dd, J
= 7.4, 4.9 Hz, 1 H), 6.28 (d, J = 7.0 Hz, 1 H),
3.88-3.62 (m, 4 H), 3.19 (s, 4 H), 2.71 (s, 4 H), 2.55
(m, 1 H), 2.45 (s, 3 H), 2.33 (s, 3 H), 2.26 (m, 2H),
1.95 (m, 1 H), 1.80 (m, 2 H), 1.48 (m, 1 H); MS m/z
405 (M+1). Example 30: (5-(4-Methyl-1
-piperazinyl)-2-(fmethyl(6,7.8,9-tetrahvdro-5Hcvclohep
tafiblpyridin- 9-yl)aminolmethyl)imidazori
,2-alpyridin-3-v0nnethanol(5-(4-Methyl-1-piperazinyl)-
2-{[methyl(6,7,8,9-tetrahydro-5/-/-cyclohepta[b]pyridi
n-9- yl)amino]methyl}imidazo[1
,2-a]pyridin-3-yl)methanol was prepared from
L/-methyl-/V-
{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yl
]methyl}-6,7,8,9-tetrahydro-5/-/-
cyclohepta[ib]pyridin-9-amine via hydroxymethylation
in a similar manner as shown herein to give a white
solid (85% yield). 1H NMR (400 MHz, CDCI3) d 8.37 (d,
J = 4.6 Hz, 1 H), 7.38-7.33 (m, 2 H), 7.1 1-7.07 (m, 1
H), 7.04 (dd, J = 7.3, 4.9 Hz, 1 H), 6.42 (d, J = 7.1
Hz, 1 H), 5.16 (dd, J = 43.5, 13.7 Hz, 2 H), 4.01 (m,
1 H), 3.87 (m, 1 H), 3.74 (m, 1 H), 3.39-3.31 (m, 2
H), 3.20 (m, 1 H), 2.95-2.88 (m, 4 H), 2.64 (m, 1 H),
2.50-2.43 (m, 2 H), 2.39 (s, 3 H), 2.24 (s, 3 H), 2.10
(m, 1 H), 2.01-1 .97 (m, 2 H), 1.77-1.71 (m, 2 H),
1.63 (m, 1 H); MS m/z435 (M+1). Example 3 1:
(8S)-L/-Ethyl-L/-(f5-(4-methyl-1-piperazinyl)imidazo[1
,2-alpyridin-2-
vnmethyl)-5,6,7,8-tetrahvdro-8-quinolinamine
(Intermediate )
(8S)-L/-Ethyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-5,6,7,8-
tetrahydro-8-quinolinamine was prepared from
(8S)-L/-{(1S)-1-[4-(methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyI-1-piperazinyl)imidazo[1,2-a]pyridin-2
- yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine and
acetaldehyde via deprotection and reductive amination
in a similar manner as described herein to give a pale
yellow oil (19% yield, 2 steps). 1H NMR (400 MHz,
CDCI3) d 8.47 (d, J = 4.4 Hz, 1 H), 7.65 (s, 1 H),
7.29 (d, J = 7.7 Hz, 1 H), 7.24-7.23 (m, 1 H),
7.10-7.06 (m, 1 H), 7.00 (dd, J = 7.6, 4.7 Hz, 1 H),
6.21 (d, J = 7.2 Hz, 1 H), 4.21 (m, 1 H), 4.01-3.83
(m, 2 H), 3.12 (s, 4 H), 2.90-2.82 (m, 2 H), 2.79-2.72
(m, 2 H), 2.66 (s, 4 H), 2.40 (s, 3 H), 2.14 (m, 1 H),
2.02-1.88 (m, 2 H), 1.64 (m, 1 H), 1.07 (t, J = 7.0
Hz, 3 H); MS m/z405 (M+1). Example 32:
r2-((Ethyl[(8S)-5,6,7,8-tetrahvdro-8-quinolinvnamino)m
ethyl)-5-(4- methyl-1 -piperazinyl)imidazo[1
,2-alpyridin-3-yllme thanol A solution of
[2-({{(1S)-1-[4-(methyloxy)phenyl]ethyl}[(8S)-5,6,7,8-
tetrahydro-8-
quinolinyl]amino}methyI)-5-(4-methyl-1-piperazinyl)imi
dazo[1,2-a]pyridin-3- yljmethanol (166 mg, 0.31 mmol)
in dichloromethane ( 1 ml_) was treated with
trifluoroacetic acid (0.5 mL) and stirred at room
temperature for 1.25 hours. The reaction was
concentrated, diluted with dichloromethane, and washed
with saturated aqueous sodium carbonate. The organic
layer was separated, concentrated, and purified by
flash chromatography (0-10% ammonium hydroxide in
acetonitrile) to give 3 1 mg (25% yield) of the
deprotected intermediate
(5-(4-methyl-1-piperazinyl)-2-
{[(8S)-5,6,7,8-tetrahydro-8-quinolinylamino]methyl}imi
dazo[1 ,2-a]pyridin-3- yl)methanol. This intermediate
(30 mg, 0.074 mmol) was dissolved in dichloroethane
(750 mL) and treated with acetaldehyde (8.3 ml_, 0.15
mmol), glacial acetic acid (6.3 ml_, 0.1 1 mmol), and
sodium triacetoxyborohydride (24 mg, 0.1 1 mmol) and
stirred at room temperature for 15 hours. The reaction
was diluted with dichloromethane and washed with
saturated aqueous sodium carbonate. The organic layer
was separatedand the aqueous extracted with
dichloromethane. The organic layers were combined,
concentrated, and purified by preparative
chromatography (0-10% ammonium hydroxide in
acetonitrile) to give 22 mg (69% yield)
[2-({ethyl[(8S)-5,6,7,8-
tetrahydro-8-quinolinyl]amino}methyl)-5-(4-methyl-1-pi
perazinyl)imidazo[1,2~ a]pyridin-3-yl]methanol as a
white solid. 1H NMR (400 MHz, CDCI3) d 8.36 (d, J =
4.4 Hz, 1 H), 7.31-7.26 (m, 2 H), 7.06 (m, 1 H), 6.98
(dd, J = 7.5, 4.9 Hz, 1 H), 6.40 (d, J = 7.2 Hz, 1 H),
5.52 (d, J = 13.2 Hz, 1 H), 5.20 (d, J = 12.9 Hz, 1
H), 4.19 (d, J = 14.0 Hz, 1 H), 3.89-3.85 (m, 2 H),
3.75 (m, 1 H), 3.18 (m, 1 H), 3.00-2.88 (m, 3 H),
2.80- 2.71 (m, 2 H), 2.65-2.56 (m, 2 H), 2.51-2.45 (m,
2 H), 2.40 (s, 3 H), 2.38-2.33 (m, 2 H), 1.97 (m, 1
H), 1.79 (m, 1 H), 1.59 (m, 1 H), 1.13 (t, J = 7.1 Hz,
3 H); MS m/z 435 (M+1). Alternatively,
[2-({Ethyl[(8S)-5,6,7,8-tetrahydro-8-quinolinyl]amino}
methyl)-5- (4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-3-yl]methanol may be made from a compound
of Example 31,
(8S)-L/-Ethyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[1
,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine by hydroxymethylation. Example 33: (8S)-N-(I
-Methylethyl)-N-{r5-(4-methyl-1-piperazinyl)imidazori
.2-
a1pyridin-2-yllmethyl)-5,6,7,8-tetrahvdro-8-quinolinam
ine (Interm ediate) (8S)-N-(I
-Methylethyl)-N-{[5-(4-methyl-1 -piperazinyl)imidazo[1
,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-A/-{(1S)-1-[4-
(methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2
- yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine and
acetone via deprotection and reductive amination in a
similar manner as described herein to give a pale
yellow oil (50% yield, 2 steps). 1H NMR (400 MHz,
CDCI3) d 8.44 (d, J = 4.5 Hz, 1 H), 7.64 (s, 1 H),
7.24-7.18 (m, 2 H), 7.06-7.02 (m, 1 H), 6.96 (dd, J =
7.6, 4.7 Hz, 1 H), 6.17 (d, J =7.1 Hz, 1 H), 4.22 (m,
1 H), 3.92 (dd, J = 29.9, 16.6 Hz, 2 H), 3.20-3.14 (m,
1 H), 3.10 (s, 4 H), 2.81-2.73 (m, 2 H), 2.66 (s, 4
H), 2.41 (s, 3 H), 2.03-1.93 (m, 3 H), 1.63 (m, 1 H),
1.12 (m, 6 H); MS /77/z419 (M+1). Example 34:
r2-(l(1-Methylethvnr(8S)-5,6.7.8-tetrahvdro-8-
auinolinvnannino)methvn- 5-(4-methyl-1
-piperazinvDimidazoM ,2-aipyridin-3-yl1nnethanol
[2-({(1-Methylethyl)[(8S)-5,6,7,8-tetrahydro-8-quinoli
nyl]amino}methyl)-5-(4-methyl-1-
piperazinyl)imidazo[1,2-a]pyridin-3-yl]methanol was
prepared from [2-({{(1S)-1-[4-
(methyloxy)phenyl]ethyl}[(8S)-5,6,7,8-tetrahydro-8-qui
nolinyl]amino}methyl)-5-(4-
methyl-1-piperazinyl)imidazo[1,2-a]pyridin-3-yl]methan
ol and acetone via deprotection and reductive
amination in a similar manner as shown herein to give
a white solid (39% yield). 1H NMR (400 MHz, CDCI3) d
8.31 (s, 1 H), 7.31-7.25 (m, 2 H), 7.05 (m, 1 H), 6.96
(m, 1 H), 6.40 (d, J = 7.1 Hz, 1 H), 5.55 (d, J = 13.0
Hz, 1 H), 5.14-5.1 1 (m, 1 H), 4.20-4.16 (m, 1 H),
4.00-3.97 (m, 1 H), 3.83-3.79 (m, 2 H), 3.12 (m, 1 H),
3.01 (m, 1 H), 2.93-2.88 (m, 2 H), 2.81-2.70 (m, 3 H),
2.65-2.58 (m, 2 H), 2.51-2.44 (m, 2 H), 2.41 (s, 3 H),
1.97 (m, 1 H), 1.82 (m, 1 H), 1.57 (m, 1 H), 1.19 (m,
6 H); MS m/z 449 (M+1). Alternatively,
[2-({(1-Methylethyl)[(8S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)-5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-3~ yl]methanol may
be formed from (8S)-N-(I
-Methylethyl)-N-{[5-(4-methyl-1 -
piperazinyl)imidazo[1,2-a]pyridin-2-yl]methyl}-5,6,7,8
-tetrahydro-8-quinolinamine by hydroxymethylation .
Example 35: (8S)-LHr5-(4-Methyl-1-piperazinvnimidazo p
.2-alpyridin-2-yllmethyl)- L/-
propyl-5.6.7,8-tetrahvdro-8- auinolinamine
(Intermediate)(8S)-L/-{[5-(4-Methyl-1-piperazinyl)imid
azo[1 ,2-a]pyridin-2-yl]methyl}- L/-propyl-
5,6,7,8-tetrahydro-8-quinolinamine was prepared from
(8S)-L/-{(1S)-1-[4- (methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2
- yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine and
propionaldehyde via deprotection and reductive
amination in a similar manner as described herein to
give a pale yellow oil (40% yield, 2 steps). 1H NMR
(400 MHz, CDCI3) d 8.45 (d, J = 4.4 Hz, 1 H), 7.67 (s,
1 H), 7.28 (d, J = 7.6 Hz, 1 H), 7.24-7.22 (m, 1 H),
7.08-7.04 (m, 1 H), 6.99 (dd, J = 7.6, 4.7 Hz, 1 H),
6.20 (d, J = 7.2 Hz, 1 H), 4.16 (m, 1 H), 3.94 (dd, J
= 62.0, 15.2 Hz, 2 H), 3.12 (s, 4 H), 2.77-2.60 (m, 8
H), 2.39 (s, 3 H), 2.11 (m, 1 H), 1.99-1.86 (m, 2 H),
1.47 (m, 2 H), 1.62 (m, 1H), 0.81 (t, J = 7.3 Hz, 3
H); MS m/z 4 19 (M+1 ) . Example 36: T5-(4-Methyl-1
-piperazinyl)-2-(f propyllT8S)-5.6.7.8-tetrahvdro-8-
quinolinyllamino)methyl)imidazo p
,2-aipyridin-3-yllmethano l
[5-(4-Methyl-1-piperazinyl)-2-({propyl[(8S)-5,6,7,8-te
trahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]met
hanol was prepared from
[2-({{(1S)-1-[4-(methyloxy)phenyl]ethyl}[(8S)-5,6,7,8-
tetrahydro-8-
quinolinyl]amino}methyl)-5-(4-methyl-1-piperazinyI)imi
dazo[1,2-a]pyridin-3- yljmethanol and propionaldehyde
via deprotection and reductive amination in a similar
manner as shown herein to give a white solid (64%
yield). 1H NMR (400 MHz, CDCI3) d 8.36 (d, J = 4.5 Hz,
1 H), 7.32-7.26 (m, 2 H), 7.06 (dd, J = 8.7, 7.2 Hz, 1
H), 6.98 (dd, J = 7.7, 4.7 Hz, 1 H), 6.41 (d, J = 7.1
Hz, 1 H), 5.52 (d, J = 12.9 Hz, 1 H), 5.17 (d, J =
13.0 Hz, 1 H), 4.20 (d, J = 13.4 Hz, 1 H), 3.90 (d, J
= 13.5 Hz, 1 H), 3.85 (m, 1 H), 3.77 (m, 1 H), 3.17
(m, 1 H), 2.98 (m, 1 H), 2.91 (m, 2 H), 2.77 (m, 2 H),
2.62 (m, 2 H), 2.49 (m, 1 H), 2.41 (s, 3 H), 2.35 (m,
2 H), 2.20 (m, 1 H), 1.98 (m, 1 H), 1.81 (m, 1 H),
1.64-1 .56 (m, 3 H), 0.78 (t, J = 7.3 Hz, 3 H); MS
m/z449 (M+1). Alternatively,
[5-(4-Methyl-1-piperazinyl)-2-({propyl[(8S)-5,6,7,8-te
trahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]met
hanol may be formed from
(8S)-L/-{[5-(4-Methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}- L/-propyl-
5,6,7,8-tetrahydro-8-quinoIinamine by
hydroxymethylation. Example 37:
(8S)-L/-(Cvclopropylmethyl)-
L/-{r5-(4-methyl-1-piperazinyl)imidazo p ,2-
alpyridin-2-vnmethyl)-5,6,7,8-tetrahydro-8-quinolinami
ne (Interm ediate)
(8S)-W-(Cyclopropylmethyl)-A/-{[5-(4-methyl-1-piperazi
nyl)imidazo[1,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-{(1 S)-1 -[4-
(methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine and
cyclopropane carboxaldehyde via deprotection and
reductive amination in a similar manner as described
herein to give a pale yellow oil (14% yield, 2 steps).
1H NMR (400 MHz, CDCI3) d 8.47 (d, J = 4.5 Hz, 1 H),
7.72 (s, 1 H), 7.30-7.26 (m, 2 H), 7.08 (dd, J = 8.9,
7.2 Hz, 1 H), 7.00 (dd, J = 7.5, 4.7 Hz, 1 H), 6.22
(d, J = 7.2 Hz, 1 H), 4.36 (m, 1 H), 4.17-3.94 (m, 2
H), 3.13(s, 4 H), 2.81-2.74 (m, 2 H), 2.67 (s, 4 H),
2.57-2.51 (m, 2 H), 2.40 (s, 3 H), 2.18 (m, 1 H),
2.00-1 .88 (m, 2 H), 1.65 (m, 1 H), 0.95 (m, 1 H),
0.44-0.37 (m, 2 H), 0.1 1-0.05 (m, 2 H); MS m/z431
(M+1). Example 38:
r2-(((Cvclopropylmethyl)r(8S)-5.6.7.8-tetrahvdro-8-
quinolinvnamino>nnethyl)-5-(4-nnethyl-1-piperazinv
pimidazo p ,2-alpyridin-3- yllmethano l
[2-({(CyclopropyImethyl)[(8S)-5,6,7,8-tetrahydro-8-qui
nolinyl]amino}methyl)-5-(4-
methyl-1-piperazinyl)imidazo[1,2-a]pyridin-3-yl]methan
ol was prepared from [2-
({{(1S)-1-[4-(methyloxy)phenyl]ethyl}[(8S)-5,6,7,8-tet
rahydro-8-
quinolinyl]amino}methyl)-5-(4-methyl-1-piperazinyl)imi
dazo[1,2-a]pyridin-3- yl]methanol and cyclopropane
carboxaldehyde via deprotection and reductive
amination in a similar manner as shown herein to give
a white solid (69% yield). 1H NMR (400 MHz, CDCI3) d
8.37 (d, J = 4.6 Hz, 1 H), 7.33-7.26 (m, 2 H), 7.07
(dd, J = 8.7, 7.3 Hz, 1 H), 6.99 (dd, J 7.5, 4.7 Hz, 1
H)1 6.42 (d, J = 6.9 Hz, 1 H), 5.54 (d, J = 13.0 Hz, 1
H), 5.31 (d, J = 13.1 Hz, 1 H), 4.47 (d, J = 14.0 Hz,
1 H), 3.92-3.89 (m, 2 H), 3.78 (m, 1 H), 3.18 (m, 1
H), 3.01-2.89 (m, 3 H), 2.83-2.71 (m, 2 H), 2.64-2.58
(m, 2 H), 2.50 (m, 1 H), 2.42 (s, 3 H), 2.36-2.29 (m,
2 H), 2.16 (m, 1 H), 1.99-1.86 (m, 2 H), 1.76 (m, 1
H), 1.59 (m, 1 H), 1.06 (m, 1 H), 0.58 (m, 1 H), 0.39
(m, 1 H), 0.1 1 (m, 1 H), 0.03 (m, 1 H); MS m/z 461
(M+1). Alternatively,
[2-({(Cyclopropylmethyl)[(8S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)-5-(4-methyl-1-piperazinyI)imi
dazo[1,2-a]pyridin-3- yl]methanol may be formed from
(8S)-/V-(Cyclopropylmethyl)- L/-{[5-(4-methyl-1-
piperazinyl)imidazo[1,2-a]pyridin-2-yl]methyl}-5,6,7,8
-tetrahydro-8-quinolinamine by
hydroxymethylation.Example 39:
(8S)-L/-(r5-(4-Methyl-1-piperazinyl)imidazori
.2-alPyridin-2-vnmethyl}- L/-
(phenylmethyl)-5,6,7.8-tetrahvdro-8-quinolinamine
(Intermediate)
(8S)-N-{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyrid
in-2-yl]methyl}-/V-
(phenylmethyl)-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-{(1S)-
1-[4-(methyloxy)phenyl]ethyl}-/V-{[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine and
benzaldehyde via deprotection and reductive amination
in a similar manner as described herein to give an
orange oil (88% yield, 2 steps). 1H NMR (400 MHz,
CDCI3) d 8.51 (d, J = 4.4 Hz, 1 H), 7.73 (s, 1 H),
7.52-7.50 (m, 2 H), 7.28-7.22 (m, 4 H), 7.14 (m, 1 H),
7.08-7.04 (m, 1 H), 7.00 (dd, J = 7.7, 4.7 Hz, 1 H),
6.18 (d, J = 7.4 Hz, 1 H), 4.16 (m, 1 H), 4.1 1-3.77
(m, 4 H), 3.10 (s, 4 H), 2.80-2.72 (m, 2 H), 2.66 (s,
4 H), 2.42 (s, 3 H), 2.15 (m, 1 H), 2.00-1.91 (m, 2
H), 1.62 (m, 1 H); MS m/z467 (M+1). Example 40:
r5-(4-Methyl-1-piperazinvn-2-(((phenylmethyl)r(8S)-5.6
.7.8-tetrahvdro-8-
quinolinyllamino>methyl)imidazon,2-alpyridin-3-yllmeth
ano
l[5-(4-Methyl-1-piperazinyl)-2-({(phenylmethyl)[(8S)-5
,6,7,8-tetrahydro-8- quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol was prepared from (8S)-
/V-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2
-yl]methyl}- L/-(phenylmethyl)-
5,6,7,8-tetrahydro-8-quinolinamine via
hydroxymethylation in a similar manner as shown herein
to give an off-white solid (42% yield). 1H NMR (400
MHz, CDCI3) d 8.51 (d, J = 4.5 Hz, 1 H), 7.53 (d, J =
7.3 Hz, 2 H), 7.37-7.29 (m, 3 H), 7.27-7.23 (m, 1 H),
7.07-7.01 (m, 3 H), 6.41 (d, J = 7.2 Hz, 1 H), 5.33
(d, J = 12.2 Hz, 1 H), 4.75 (d, J = 13.2 Hz, 1 H),
4.02 (d, J = 13.4 Hz, 1 H), 3.90 (m, 1 H), 3.82 (d, J
= 13.2 Hz, 1 H), 3.74 (m, 1 H), 3.56 (d, J = 13.0 Hz,
1 H), 3.34 (d, J = 12.4 Hz, 1 H), 3.03 (m, 1 H),
2.95-2.90 (m, 2 H), 2.87-2.75 (m, 3 H), 2.66-2.57 (m,
2 H), 2.48-2.44 (m, 2 H), 2.41 (s, 3 H), 2.02-1 .94
(m, 2 H), 1.61 (m, 1 H); MS m/z 497 (M+1). Example 4
1: (8S)-L/4f5-(4-Methyl-1-piperazinyl)imidazo[1
,2-a1pyridin-2-yllmethyl|- L/-
fr4-(trifluoromethyl)phenyllmethyl)-5,6,7,8-tetrahydro
-8-quinolinamine (Intermediate
)(8S)-L/-{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyr
idin-2-yl]methyl}- L/-{[4-
(trifluoromethyl)phenyl]methyl}-5,6,7,8-tetrahydro-8-q
uinolinamine was prepared from
(8S)-L/-{(1S)-1-[4-(methyloxy)phenyl]ethyl}-
L/-{[5-(4-methyl-1-piperazinyl)imidazo[1 ,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine and 4- (trifluoromethyl)benzaldehyde via
deprotection and reductive amination in a similar
manner as described herein to give an orange oil (86%
yield, 2 steps). 1H NMR (400 MHz, CDCI3) d 8.52-8.46
(m, 1 H), 7.65-7.59 (m, 3 H), 7.47-7.40 (m, 2 H),
7.31-7.19 (m, 2 H), 7.10-6.98 (m, 2 H), 6.21-6.15 (m,
1 H), 4.18-4.07 (m, 2 H), 4.00-3.94 (m, 2 H), 3.81 (m,
1 H), 3.07 (s, 4 H), 2.80-2.72 (m, 2 H), 2.63 (s, 4
H), 2.42-2.37 (m, 3 H), 2.18 (m, 1 H), 2.01-1.92 (m, 2
H), 1.64 (m, 1 H); MS m/z 535 (M+1). Example 42:
(5-(4-Methyl-1
-piperazinyl)-2-r((8S)-5.6.7.8-tetrahvdro-8-
auinolinyl{[4-
(trifluoromethyl)phenvnmethyl)amino)methyllimidazo[1
,2-alpyridin-3-yl>methano l {5-(4-Methyl-1
-piperazinyl)-2-[((8S)-5,6,7,8-tetrahydro-8-quinolinyl
{[4-
(trifluoromethyl)phenyl]methyl}amino)methyl]imidazo[1,
2-a]pyridin-3-yl}methanol was prepared from
(8S)-L/-{[5-(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-
L/-{[4-(trifluoromethyI)phenyl]methyl}-5,6,7,8-tetrahy
dro-8-quinolinamine via hydroxy methylation in a
similar manner as shown herein to give an off-white
solid (85% yield). 1H NMR (400 MHz, CDCI3) d 8.50 (d,
J = 4.7 Hz, 1 H), 7.65 (d, J = 7.8 Hz, 2 H), 7.58 (d,
J = 7.9 Hz, 2 H), 7.32-7.28 (m, 2 H), 7.07-7.01 (m, 2
H), 6.87 (s, 1 H), 6.40 (d, J = 7.2 Hz, 1 H), 5.35 (m,
1 H), 4.69 (d, J = 13.0 Hz, 1 H), 3.96-3.83 (m, 3 H),
3.71 (d, J = 10.8 Hz, 1 H), 3.59 (d, J = 13.0 Hz, 1
H), 3.42 (d, J = 13.4 Hz, 1 H), 3.03 (m, 1 H), 2.92
(d, J = 11.3 Hz, 2 H), 2.86-2.73 (m, 3 H), 2.66-2.54
(m, 2 H), 2.47- 2.43 (m, 2 H), 2.41 (s, 3 H), 2.01 -
1.90 (m, 2 H), 1.60 (m, 1 H); MS m/z 565 (M+1 )
.Example 43: (8S)-/V-(r5-(Hexahvdropyrrolori
,2-aipyrazin-2(1/-/)-yl)imidazo p .2-
alpyridin-2-yllnnethyl)-
L/-methyl-5.6,7,8-tetrahvdro-8- auinolinamine
(Intermediate ) (8S)-L/-{[5-(HexahydropyrroIo[1
,2-a]pyrazin-2(1 /-/)-yl)imidazo[1 ,2-a]pyridin-2-
yl]methyl}-
L/-methyI-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-N-
[(5-fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8- quinolinamine and
1,4-diazabicyclo[4.3.0]nonane via thermal displacement
in a similar manner as described herein to give a
yellow oil (82% yield). 1H NMR (400 MHz, CDCI3) d 8.47
(s, 1 H), 7.66 (d, J = 4.8 Hz, 1 H), 7.29 (d, J = 7.6
Hz, 1 H), 7.23 (d, J = 8.9 Hz, 1 H), 7.07-7.03 (m, 1
H), 7.01-6.98 (m, 1 H), 6.21 (d, J = 7.0 Hz, 1 H),
4.08 (m, 1 H), 3.92 (s, 2 H), 3.47 (d, J = 10.8 Hz, 1
H), 3.38 (d, J = 11.9 Hz, 1 H), 3.13-3.05 (m, 2 H),
2.92-2.73 (m, 2 H), 2.66-2.48 (m, 3 H), 2.34 (s, 3 H),
2.28-2.20 (m, 2 H), 2.09 (m, 1 H), 2.00-1.92 (m, 2 H),
1.86-1.60 (m, 4 H), 1.41 (m, 1 H); MS m/z 417 (M+1).
Example 44: r5-(Hexahvdropyrrolo p
.2-alPyrazin-2(1H)-yl)-2-(lmethvir(8S)-5.6.7.8-
tetrahvdro-8-quinolinyllamino>methyl)imidazof1,2-alpyr
idin-3-yllme thanol[5-(Hexahydropyrrolo[1
,2-a]pyrazin-2(1H)-yl)-2-({methyl[(8S)-5,6,7,8-tetrahy
dro-8- quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol was prepared from (8S)-
L/-{[5-(hexahydropyrroIo[1 ,2-a]pyrazin-2(1
H)-yl)imidazo[1 ,2-a]pyridin-2-yl]methyl}- L/-
methyl-5,6,7,8-tetrahydro-8-quinolinamine via
hydroxymethylation in a similar manner as shown herein
to give a yellow solid (38% yield). 1H NMR (400 MHz,
CDCI3) d 8.42 (d, J = 4.4 Hz, 1 H), 7.32 (m, 2 H),
7.07 (m, 1 H), 7.02 (dd, J = 7.5, 4.7 Hz, 1 H), 6.43
(d, J = 7.2 Hz1 1 H), 5.36-5.20 (m, 2 H), 4.08-3.95
(m, 3 H), 3.70-3.41 (m, 2 H), 3.18- 3.13 (m, 2 H),
2.90 (m, 1 H), 2.79 (m, 1 H), 2.69-2.62 (m, 2 H), 2.58
(m, 1 H), 2.44 (m, 1 H), 2.30 (m, 1 H), 2.21 (m, 1
H)12.15 (s, 3 H), 2.03-1.98 (m, 2 H), 1.94-1.87 (m, 2
H), 1.83-1.65 (m, 2 H), 1.46 (m, 1 H); MS m/z447
(M+1). Example 45:
(8S)-L/-((5-r(3R)-3-(Dimethylamino)-1-pyrrolidinyllirn
idazori ,2-alpyridin-
2-yl>methyl)-/V-methyl-5.6,7,8-tetrahvdro-8-quinolinam
ine (Intermediate
)(8S)-L/-({5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyl]im
idazo[1,2-a]pyridin-2-yl} pnethyl)-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-[(5-
fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
(3R)-(+)-3-dimethylaminopyrrolidine via thermal
displacement in a similar manner as described herein
to give a yellow oil (73% yield). 1H NMR (400 MHz,
CDCI3) d 8.46 (d, J = 4.4 Hz, 1 H), 7.76 (s, 1 H),
7.30 (d, J = 7.6 Hz, 1 H), 7.13 (d, J = 8.8 Hz, 1 H),
7.05-6.98 (m, 2 H), 6.07 (d, J = 7.3 Hz, 1 H), 4.10
(m, 1 H), 3.97 (m, 2 H), 3.54 (m, 1 H), 3.42 (m, 1 H),
3.30-3.22 (m, 2 H), 2.87-2.73 (m, 2 H), 2.62 (m, 1 H),
2.35 (s, 3 H), 2.26 (m, 6 H), 2.17-2.10 (m, 2 H),
1.98-1.86 (m, 3 H), 1.62 (m, 1 H); MS m/z405 (M+1).
Example 46: r5-r(3f?)-3-(Dimethylamino)-1
-pyrrolidinyll-2-((methvir(8S)-5.6,7,8-
tetrahvdro-8-quinolinyllamino)methv
pimidazof1,2-aipyridin-3-yllme
thanol[5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyl]-2-({m
ethyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]met
hanol was prepared from (8S)-
L/-({5-[(3R)-3-(dimethylamino)-1-pyrrolidinyl]imidazo[
1 ,2-a]pyridin-2-yl}methyl)- L/-
methyl-5,6,7,8-tetrahydro-8-quinolinamine via
hydroxymethylation in a similar manner as shown herein
to give a tan solid (28% yield). 1H NMR (400 MHz,
CDCI3) d 8.40 (d, J = 4.2 Hz, 1 H), 7.32 (d, J = 7.6
Hz, 1 H), 7.27 (d, J = 8.9 Hz, 1 H), 7.06-6.99 (m, 2
H), 6.42 (d, J = 7.0 Hz1 1 H), 5.16 (m, 2 H),
4.07-3.95 (m, 3 H), 3.69 (br, 1 H), 3.43 (br, 2 H),
3.17 (br, 1 H), 3.04-2.97 (m, 2 H), 2.77 (m, 1 H),
2.65 (m, 1 H), 2.28 (s, 6 H), 2.24-2.20 (m, 2 H), 2.15
(s, 2 H), 2.02-1.89 (m, 3 H), 1.67 (m, 1 H); MS m/z
435 (M+1). Example 47: (8S)-A/-(r5-(Hexahvdro-1H-1
.4-diazepin-1-vDimidazori ,2-a1pyridin-2- yllmethyl)-
L/-methyl-5.6.7.8-tetrahvdro-8-quinolinamine
(Intermediate )(8S)-L/-{[5-(Hexahydro-1
H-1,4-diazepin-1 -yl)imidazo[1
,2-a]pyridin-2-yl]methyl}- L/-
methyl-5,6,7,8-tetrahydro-8-quinolinamine was prepared
from (8S)-L/-[(5-
fluoroimidazo[1,2-a]pyridin-2-yl)rnethyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
homopiperazine via thermal displacement in a similar
manner as described herein to give a yellow oil (70%
yield). 1H NMR (400 MHz, CDCI3) d 8.46 (d, J = 4.2 Hz,
1 H), 7.64 (s, 1 H), 7.29 (d, J = 7.4 Hz, 1 H), 7.20
(d, J = 8.9 Hz, 1 H), 7.06-7.02 (m, 1 H), 6.99 (dd, J
= 7.5, 4.7 Hz, 1 H), 6.24 (d, J = 7.3 Hz, 1 H), 4.07
(m, 1 H), 3.89 (s, 2 H), 3.30-3.24 (m, 4 H), 3.08-3.03
(m, 4 H), 2.77 (m, 1 H), 2.62 (m, 1 H), 2.33 (s, 3 H),
2.07 (m, 1 H), 1.99-1.90 (m, 4 H), 1.63 (m, 1 H); MS
m/z 391 (M+1). Example 48:
F5-(Hexahvdro-1H-1.4-diazepin-1
-yl)-2-((methvir(8SV5.6.7.8-tetrahvdro-
8-quinolinyHamino|methvDimidazoH
.2-alpyridin-3-vHmethanol [5-(Hexahydro-1
H-1,4-diazepin-1
-yl)-2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3~yl]methanol was prepared from (8S)-
L/-{[5-(hexahydro-1 H-1 ,4-diazepin-1 -yl)imidazo[1
,2-a]pyridin-2-yl]methyl}- L/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine via
hydroxymethylation in a similar manner as shown herein
to give a clear oil (13% yield). 1H NMR (400 MHz,
CDCI3) d 8.43 (s, 1 H), 7.34-7.31 (m, 2 H), 7.10-7.01
(m, 2 H), 6.51 (d, J = 7.0 Hz, 1 H), 5.34-5.22 (m, 2
H), 4.08-3.97 (m, 3 H), 3.62-3.43 (m, 2 H), 3.25-3.16
(m, 3 H), 3.08-3.02 (m, 3 H), 2.78 (m, 1 H), 2.67 (m,
1 H), 2.17-2.14 (m, 5 H), 2.05-1.89 (m, 3 H), 1.68 (m,
1 H); MS m/z 421 (M+1).Example 49: (8S)-N-Methyl-
L/-(r5-(4-methylhexahvdro-1 H-1 .4-diazepin-i -
yl)imidazof1
,2-a1pyridin-2-yllmethyl)-5,6,7,8-tetrahydro-8-quinoli
namine (Intermediate )
(8S)-/V-Methyl-L/-{[5-(4-methylhexahydro-1 H-1
,4-diazepin-1 -yl)imidazo[1 ,2-a]pyridin-
2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-[(5-
fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
1-methyl homopiperazine via thermal displacement in a
similar manner as described herein to give a yellow
oil (71% yield). 1H NMR (400 MHz, CDCI3) d 8.49 (d, J
= 4.1 Hz, 1 H), 7.64 (s, 1 H), 7.32 (d, J = 7.5 Hz, 1
H), 7.21 (d, J = 8.9 Hz, 1 H), 7.08-7.00 (m, 2 H),
6.23 (d, J = 7.1 Hz, 1 H), 4.09 (m, 1 H), 3.92 (s, 2
H), 3.38-3.34 (m, 4 H), 2.85-2.63 (m, 6 H), 2.42 (s, 3
H), 2.36 (s, 3 H), 2.10 (m, 1 H), 2.03-1.95 (m, 4 H),
1.66 (m, 1 H); MS m/z405 (M+1). Example 50:
r5-(4-Methylhexahvdro-1 H-1
,4-diazepin-1-yl)-2-((methvir(8S)-5.6.7.8-
tetrahvdro-8-quinolinyllamino}methyl)imidazoH
,2-alpyridin-3-yl1methanol[5-(4-Methylhexahydro-1 H-1
,4-diazepin-1
-yl)-2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol was prepared from (8S)-
L/-methyl-L/-{[5-(4-methylhexahydro-1 H-1
,4-diazepin-1 -yl)imidazo[1 ,2-a]pyridin-2-
yl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine via
hydroxymethylation in a similar manner as shown herein
to give a clear oil (31% yield). 1H NMR (400 MHz,
CDCI3) d 8.42 (s, 1 H), 7.34-7.29 (m, 2 H), 7.08-7.00
(m, 2 H), 6.49 (d, J = 6.9 Hz, 1 H), 5.32- 5.21 (m, 2
H), 4.08-3.96 (m, 3 H), 3.63-3.43 (m, 2 H), 3.33-3.17
(m, 2 H), 2.87-2.64 (m, 6 H), 2.45 (s, 3 H), 2.23-2.18
(m, 2 H), 2.15 (s, 3 H), 2.04-1.91 (m, 3 H), 1.67 (m,
1 H); MS /77/z435 (M+1). Example 5 1:
(8S)-L/-Methyl-L/-({5-[methyl(1-methyl-3-pyrrolidinyl)
aminolimidazo p ,2-
alpyridin-2-yl>methyl)-5,6,7,8-tetrahvdro-8-quinolinam
ine
(Intermediate)(8S)-L/-Methyl-L/-({5-[methyl(1-methyl-3
-pyrrolidinyl)annino]innidazo[1,2-a]pyridin-2-
yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-[(5- fluoroimidazo[1
,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
N,N'-dimethyl-3-aminopyrrolidine via thermal
displacement in a similar manner as described herein
to give an orange oil (54% yield). 1H NMR (400 MHz,
CDCI3) d 8.47 (d, J = 4.4 Hz, 1 H), 7.67 (d, J = 4.8
Hz, 1 H)1 7.31 (d, J = 7.7 Hz, 1 H), 7.24 (d, J = 8.7
Hz, 1 H), 7.06 (dd, J = 8.7, 7.3 Hz, 1 H), 7.01 (dd, J
= 7.6, 4.7 Hz, 1 H), 6.22 (d, J = 7.2 Hz, 1 H), 4.09
(m, 1 H), 3.97 (m, 1 H), 3.90 (d, J = 5.0 Hz, 2 H),
2.78 (m, 2 H), 2.71 (s, 3 H), 2.63-2.48 (m, 4 H), 2.33
(s, 3 H), 2.30 (d, J = 3.2 Hz, 3 H), 2.13-1.95 (m, 4
H), 1.84 (m, 1 H), 1.66 (m, 1 H); MS m/z405 (M+1).
Example 52: r5-rMethyl(1 -methyl-3-pyrrolidinv
paminol-2-((methvir(8S)-5,6,7.8- tetrahvdro-8-
auinolinvnamino>methyl)imidazo p .2-alpyridin-3-yllme
thanol [5-[Methyl(1
-methyl-3-pyrrolidinyl)amino]-2-({methyl[(8S)-5,6,7,8-
tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]met
hanol was prepared from (8S)-
L/-methyI-L/-({5-[methyl(1-methyl-3-pyrrolidinyl)amino
]imidazo[1,2-a]pyridin-2-
yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine via
hydroxymethylation in a similar manner as shown herein
to give a yellow oil (52% yield). 1H NMR (400 MHz,
DMSOd 6) d 8.35 (d, J = 4.5 Hz, 1 H), 7.48 (d, J = 7.6
Hz, 1 H), 7.27 (d, J = 8.9 Hz, 1 H), 7.16-7.13 (m, 2
H), 6.65-6.59 (m, 1 H), 5.74 (br, 1 H), 5.08-5.01 (m,
1 H), 4.93-4.84 (m, 1 H), 3.92-3.79 (m, 6 H),
2.79-2.71 (m, 2 H), 2.64-2.61 (m, 2 H), 2.48 (s, 6 H),
2.37-2.23 (m, 2 H), 2.06 (s, 3 H), 1.99-1.90 (m, 4 H);
MS m/z 457 (M+Na)+.Example 53:
(8S)-L/-fr5-(4-Ethyl-1-piperazinyl)imidazoli
.2-alpyridin-2-vnmethyl)-A/-
methyl-5,6,7,8-tetrahydro-8-quinolinamine
(Intermediate)
(8S)-L/-{[5-(4-Ethyl-1-piperazinyl)imidazo[1,2-a]pyrid
in-2-yl]methyl}- L/-methyl-5,6,7,8-
tetrahydro-8-quinolinamine was prepared from
(8S)-L/-[(5-fluoroimidazo[1 ,2-a]pyridin-
2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
N-ethylpiperazine via thermal displacement in a
similar manner as described herein to give a yellow
oil (87% yield). 1H NMR (400 MHz, CDCI3) d 8.49 (d, J
= 4.4 Hz, 1 H), 7.67 (s, 1 H), 7.30 (d, J = 7.6 Hz, 1
H), 7.26-7.24 (m, 1 H), 7.07 (m, 1 H), 7.01 (m, 1 H),
6.20 (d, J = 7.2 Hz, 1 H), 4.09 (m, 1 H), 3.93 (s, 2
H), 3.1 1 (s, 4 H), 2.78 (m, 2 H), 2.66 (s, 4 H), 2.51
(q, J = 7.2 Hz, 2 H), 2.35 (s, 3 H), 2.1 1 (m, 1 H),
2.00-1.92 (m, 2 H), 1.64 (m, 1 H), 1.12 (t, J = 7.0
Hz, 3 H); MS m/z 405 (M+1). Example 54: F5-(4-Ethyl-1
-piperazinyl)-2-(f methvir(8S)-5.6.7.8-tetrahvdro-8-
quinolinyllamino|methyl)imidazo[1
,2-alpyridin-3-vnmethano
l[5-(4-Ethyl-1-piperazinyl)-2-({methyl[(8S)-5,6,7,8-te
trahydro-8- quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol was prepared from (8S)-
L/-{[5-(4-ethyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-
yl]methyl}- L/-methyl-5,6,7,8-
tetrahydro-8-quinolinamine via hydroxymethylation in a
similar manner as shown herein to give an off-white
solid (55% yield). 1H NMR (400 MHz, CDCI3) d 8.42 (d,
J = 4.6 Hz, 1 H), 7.33-7.29 (m, 2 H), 7.08-7.04 (m, 1
H), 7.01 (dd, J = 7.6, 4.6 Hz, 1 H), 6.40 (d, J = 7.4
Hz, 1 H), 5.28 (s, 2 H), 4.08-3.95 (m, 3 H), 3.53 (m,
1 H), 3.40 (m, 1 H), 3.02 (d, J = 11.6 Hz, 2 H),
2.94-2.87 (m, 2 H), 2.77 (m, 1 H), 2.66 (m, 1 H),
2.56- 2.43 (m, 4 H), 2.21 (m, 1 H), 2.13 (s, 3 H),
2.02-1.89 (m, 2 H), 1.67 (m, 1 H), 1.14 (t, J = 7.2
Hz, 3 H); MS m/z435 (M+1). Example 55:
(8S)-L/-Methyl-L/-((5-r4-(1 -methylethyl)-1
-piperazinyllimidazo p .2-
a1pyridin-2-yl)methyl)-5,6,7.8-tetrahvdro-8-quinolinam
ine (Intermediate) (8S)-L/~Methyl-L/-({5-[4-(1
-methylethyl)-1 -piperazinyl]imidazo[1 ,2-a]pyridin-2-
yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-/V-[(5- fluoroimidazo[1
,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
1-isopropylpiperazine via thermal displacement in a
similar manner as described herein to give an
off-white solid (76% yield). 1H NMR (400 MHz1CDCI3) d
8.49 (d, J = 4.5 Hz, 1 H), 7.68 (s, 1 H), 7.30 (d, J =
7.6 Hz, 1 H), 7.25-7.23 (m, 1 H), 7.07 (m, 1 H), 7.00
(m, 1 H), 6.19 (d, J = 7.0 Hz, 1 H), 4.10 (m, 1 H),
3.94 (s, 2 H), 3.10 (s, 4 H), 2.79-2.62 (m, 7 H), 2.34
(s, 3 H), 2.1 1 (m, 1 H), 2.01-1.91 (m, 2 H), 1.64 (m,
1 H), 1.09 (d, J = 6.7 Hz, 6 H); MS m/z419
(M+1).Example 56:
r5-r4-(1-Methylethvn-1-piperazinyll-2-(fmethvir(8S)-5,
6.7.8-tetrahvdro-8- quinolinyllamino}methv pimidazop
,2-alpyridi p-3-vnmethano l
[5-[4-(1-Methylethyl)-1-piperazinyl]-2-({methyl[(8S)-5
,6,7,8-tetrahydro-8- quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol was prepared from (8S)-
L/-methyl-L/-({5-[4-(1 -methylethyl)-1
-piperazinyl]imidazo[1 ,2-a]pyridin-2-yl}methyl)-
5,6,7,8-tetrahydro-8-quinolinamine via
hydroxymethylation in a similar manner as shown herein
to give an off-white solid (50% yield). 1H NMR (400
MHz, CDCI3) d 8.43 (d, J = 4.5 Hz, 1 H), 7.34-7.29 (m,
2 H), 7.07 (m, 1 H), 7.02 (dd, J = 7.6, 4.7 Hz, 1 H),
6.41 (d, J = 7.2 Hz, 1 H), 5.29 (s, 2 H), 4.08-3.96
(m, 3 H), 3.54 (m, 1 H), 3.41 (m, 1 H), 2.98 (d, J =
11.2 Hz, 2 H), 2.93-2.86 (m, 2 H), 2.80-2.74 (m, 2 H),
2.69-2.62 (m, 3 H), 2.21 (m, 1 H), 2.13 (s, 3 H),
2.02-1.88 (m, 2 H), 1.68 (m, 1 H), 1.13 (d, J = 6.4
Hz, 6 H); MS m/z449 (M+1). Example 57:
(8S)-L/-({5-r(3S)-3-(Dimethylamino)-1-pyrrolidinyllimi
dazo p ,2-alpyridin- 2-yl|methyl)-
L/-methyl-5.6,7,8-tetrahvdro-8-quinolinamine (Interme
diate)(8S)-W-({5-[(3S)-3-(Dimethylamino)-1-pyrrolidiny
l]imidazo[1 ,2-a]pyridin-2-yl}methyl)-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-[(5-
fluoroimidazo[1,2-a]pyridin-2-yl)rnethyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
(3S)-(-)-3-dimethylaminopyrrolidine via thermal
displacement in a similar manner as described herein
to give a red oil (81% yield). 1H NMR (400 MHz, CDCI3)
d 8.47 (d, J = 4.5 Hz, 1 H), 7.72 (s, 1 H), 7.30 (d, J
= 7.7 Hz, 1 H), 7.15 (d, J = 8.7 Hz, 1 H), 7.06-6.99
(m, 2 H), 6.08 (d, J = 7.2 Hz, 1 H), 4.09 (m, 1 H),
3.93 (s, 2 H), 3.55 (m, 1 H), 3.43 (m, 1 H), 3.29-3.23
(m, 2 H), 2.87-2.75 (m, 2 H), 2.64 (m, 1 H), 2.34 (s,
3 H), 2.25 (s, 6 H), 2.19-2.05 (m, 2 H), 1.98-1.86 (m,
3 H), 1.64 (m, 1 H); MS m/z 405 (M+1). Example 58:
r5-f(3S)-3-(Dimethylamino)-1
-pyrrolidinyll-2-((methvir(8S)-5,6.7.8-
tetrahvdro-8-quinolinvnamino)methyl)imidazo p
,2-alpyridin-3-yllmethano
l[S-KSSJ-S-CDimethylaminoJ-i-pyrrolidinyll-a-^nnethylt
CdSJ-S.e.Z.S-tetrahydro-d-
quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol was prepared from (8S)-
L/-({5-[(3S)-3-(dimethylamino)-1-pyrrolidinyl]imidazo[
1 ,2-a]pyridin-2-yl}methyl)-Wmethyl-
5,6,7,8-tetrahydro-8-quinolinamine via
hydroxymethylation in a similar manner as shown herein
to give a tan solid (47% yield). 1H NMR (400 MHz,
CDCI3) d 8.38 (d, J = 4.3 Hz, 1 H), 7.29 (d, J = 7.7
Hz, 1 H), 7.25 (d, J = 8.4 Hz, 1 H), 7.04-6.97 (m, 2
H), 6.41 (d, J = 7.0 Hz, 1 H), 5.18-5.10 (m, 2 H),
4.05-3.93 (m, 3 H), 3.52 (br, 2 H), 3.17 (br, 1 H),
3.00-2.95 (m, 2 H), 2.75 (m, 1 H), 2.63 (m, 1 H), 2.26
(s, 6 H), 2.21- 2.16 (m, 2 H), 2.1 1 (s, 3 H),
1.99-1.86 (m, 3 H), 1.65 (m, 1 H); MS m/z 435 (M+1).
Example 59:
(8S)-L/-((5-r(3R)-3-Amino-1-pyrrolidinyl1imidazoH
.2-alPyridin-2-
yl)methyl)-/V-methyl-5,6,7.8-tetrahvdro-8-quinolinamin
e (Intermediate )A) 1.1-Dimethylethyl ((3ffl-1-r2-
amethvir(8S)-5.6.7.8-tetrahvdro-8-
quinolinyllamino>methv pimidazo[1
,2-alpyridin-5-vn-3-pyrrolidinyl)carbamate:
1,1-Dimethylethyl {(3R)-1
-[2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-5-yl]-3-pyrrolidinyl}carbamate was
prepared from (8S)-L/-[(5-fluoroimidazo[1
,2-a]pyridin-2-yl)methyl]- L/-methyl-5,6,7,8-
tetrahydro-8-quinolinamine and
(3R)-(+)-3-(tert-butoxycarbonyl)aminopyrrolidine via
thermal displacement in a similar manner as described
herein to give a tan solid (84% yield). 1H NMR (400
MHz, CDCI3) d 8.52 (d, J = 4.6 Hz, 1 H), 7.86 (br, 1
H), 7.35 (d, J = 7.3 Hz, 1 H), 7.21 (d, J = 8.8 Hz, 1
H), 7.10-7.03 (m, 2 H)1 6.11 (d, J = 7.2 Hz, 1 H),
4.94 (m, 1 H), 4.39 (m, 1 H), 4.16 (m, 1 H), 3.98 (s,
2 H), 3.70 (m, 1 H), 3.52 (m, 1 H), 3.24 (m, 1 H),
3.10 (m, 1 H), 2.82 (m, 1 H), 2.68 (m, 1 H), 2.42 (s,
3 H), 2.34 (m, 1 H), 2.14 (m, 1 H), 2.04-1.94 (m, 3
H), 1.67 (m, 1 H), 1.47 (s, 9 H); MS m/z 477 (M+1). B)
(8S)-/V-((5-[(3f?)-3-Amino-1 -pyrrolidinyllimidazof
1,2-a1pyridin-2-yl}methyl)-/Vmethyl-
5,6,7,8-tetrahvdro-8-quinolinamine:
(8S)-L/-({5-[(3f?)-3-Amino-1-pyrrolidinyl]imidazo[1,2-
a]pyridin-2-yl}methyl)- L/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine was prepared from
1,1 -dimethylethyl {(3R)-1-[2-
({methyl[(8S)-5,6,7,8-tetrahydro-8-quinolinyl]amino}me
thyl)imidazo[1,2-a]pyridin-5- 



yl]-3-pyrrolidinyl}carbamate via trifluoroacetic acid
deprotection in a similar manner as described herein
to give a pink oil (68% yield). 1H NMR (400 MHz,
CDCI3) d 8.48 (d, J = 4.2 Hz, 1 H), 7.76 (s, 1 H),
7.31 (d, J = 7.5 Hz, 1 H), 7.14 (d, J = 8.8 Hz, 1 H),
7.06-6.99 (m, 2 H), 6.07 (d, J = 7.2 Hz, 1 H), 4.09
(m, 1 H), 3.91 (s, 2 H), 3.71 (m, 1 H), 3.57-3.49 (m,
2 H), 3.32 (m, 1 H), 3.10 (m, 1 H), 2.78 (m, 1 H),
2.64 (m, 1 H), 2.34 (s, 3 H), 2.26 (m, 1 H), 2.08 (m,
1 H), 2.01-1.92 (m, 2 H), 1.76 (m, 1 H), 1.64 (m, 1
H); MS m/z 377 (M+1). Example 60: r5-r(3f?V3-Amino-1
-pyrrolidinyll-2-((methvir(8S)-5.6.7,8-tetrahvdro-8-
quinolinyllamino)methv0imidazori,2-aipyridin-3-v
pmethanoli
.i-DimethylethyKCS^-i-tS-ChydroxymethyO^-^methyltC dS
- e d-tetrahydro- d- quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-5-yl]-3-pyrrolidinyl}carbamate was
prepared from 1,1-dimethylethyl
{(3R)-1-[2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-5-yl]-3-pyrrolidinyl}carbamate via
hydroxymethylation in a similar manner as shown herein
to give a crude red oil (50% yield).
[5-[(3R)-3-Amino-1-pyrrolidinyl]-2-({methyl[(
dS)-5,6,7,d-tetrahydro-d-
quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol was prepared from 1,1-
dimethylethyl {(3R)- 1-[3-(hydroxymethyl)-2-({methy
I[(dS)-5,6,7,8-tetrahydro-d-
quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-5-yl]-3-pyrrolidinyl}carbamate via
trifluoroacetic acid deprotection in a similar manner
as shown herein' to give a pale yellow oil (24%
yield). 1H NMR (400 MHz, CDCI3) d d.42 (d, J = 4.4 Hz,
1 H), 7.34- 7.27 (m, 2 H), 7.07-7.00 (m, 2 H), 6.42
(d, J = 7.1 Hz, 1 H), 5.21-5.12 (m, 2 H), 4.06- 3.94
(m, 3 H), 3.73 (m, 1 H), 3.45 (br, 2 H), 3.06 (br, 2
H), 2.77 (m, 1 H), 2.66 (m, 1 H), 2.45-2.36 (m, 2 H),
2.22-2.17 (m, 2 H), 2.13 (s, 3 H), 2.03-1.39 (m, 2 H),
1.77- 1.63 (m, 2 H); MS m/z407 (M+1). Example 61:
1.1-Dimethylethyl
methylU3R)-1-r2-amethvir(dS)-5.6.7.d-tetrahvdro-d-
quinolinyllamino)methyl)imidazoH,2-aipyridin-5-yll-3-p
yrrolidinyl)carbamate (Intermediate)1,1-Dimethylethyl
methyl{(3f?)-1 -[2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-5-yl]-3-
pyrrolidinyl}carbamate was prepared from 1,1
-dimethylethyl
{(3R)-1-[2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-5-yl]-3-pyrrolidinyl}carbamate and methyl
iodide via sodium hydride alkylation in a similar
manner as described herein to give a yellow oil (79%
yield). 1H NMR (400 MHz1CDCl3) d 8.46 (d, J = 4.3 Hz,
1 H), 7.72 (s, 1 H), 7.30 (d, J = 7.5 Hz, 1 H), 7.18
(d, J = 8.8 Hz, 1 H), 7.07-6.99 (m, 2 H), 6.10 (d, J =
7.3 Hz, 1 H), 4.90 (br, 1 H), 4.09 (m, 1 H), 3.94 (s,
2 H), 3.48 (m, 1 H), 3.35-3.31 (m, 2 H), 3.19 (m, 1
H), 2.89 (s, 3 H), 2.77 (m, 1 H), 2.63 (m, 1 H), 2.35
(s, 3 H), 2.23 (m, 1 H), 2.09-1.94 (m, 4 H), 1.63 (m,
1 H), 1.45 (s, 9 H); MS m/z491 (M+1). Example 62:
1.1-Dimethylethyl
((3R)-1-r3-(hvdroxymethyl)-2-(fmethvir(8S)-5.6,7,8-
tetrahvdro-8-quinolinyllamino)methyl)imidazo p
,2-alpyridin-5-yll-3- pyrrolidinvDmethylcarbamate
(Intermediate)i .i-Dim qthylqthyl / -i - - hydro
xymethyl - methylKb S -d.b J.a-tetrahydro- b -
quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-5-yl]-3-pyrrolidinyl}methylcarbamate was
prepared from 1,1-dimethylethyl
methyl{(3R)-1-[2-({methyl[(8S)-5,6,7,8-
tetrahydro-8-quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-5-yl]-3- pyrrolidinyljcarbamate via
hydroxymethylation in a similar manner as shown herein
to give a yellow oil (64% yield). 1H NMR (400 MHz,
CDCI3) d 8.39 (d, J = 4.1 Hz, 1 H), 7.32-7.24 (m, 2
H), 7.05-6.98 (m, 2 H), 6.39 (d, J = 7.0 Hz, 1 H),
5.16 (s, 2 H), 5.13 (br, 1 H), 4.08-3.94 (m, 3 H),
3.44 (br, 1 H), 3.12 (br, 1 H), 2.90 (s, 3 H),
2.79-2.72 (m, 2 H), 2.64 (m, 1 H), 2.30 (m, 1 H), 2.19
(m, 1 H), 2.12 (s, 3 H), 2.07-1.96 (m, 3 H), 1.88 (m,
1 H), 1.66 (m, 1 H), 1.45 (s, 9 H); MS m/z 521 (M+1 )
. Example 63: f5-r(3ffl-3-(Methylamino)-1
-Pyrrolidinyll-2-((methvir(8S)-5.6.7.8-
tetrahvdro-8-quinolinyllamino>methyl)imidazof1.2-aipyr
idin-3-yllmethano l[
-fCS^-a-CMethylaminoJ-i-pyrrolidinyll^-C^ethyl dS -S Q
d-tetrahydro- d- quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]nnethanol was prepared from 1,1-
dimethylethyl (3R)-1-[3-[hydroxymethyl) - -( m ethy
dSJ-S.a/.8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-5-yl]-3-pyrrolidinylJmethylcarbamate via
trifluoroacetic acid deprotection in a similar manner
as shown herein to give an orange oil (17% yield). 1H
NMR (400 MHz, CDCI 3) d d.42 (m, 1 H), 7.33-7.27 (m, 2
H), 7.06-7.00 (m, 2 H), 6.43 (d, J = 7.2 Hz, 1 H),
5.16-5.10 (m, 2 H), 4.05-3.94 (m, 3 H), 3.43 (m, 3 H),
3.12 (br, 2 H), 2.7 d (m, 1 H), 2.66 (m, 1 H), 2.45
(s, 3 H), 2.35 (m, 1 H), 2.20 (m, 1 H), 2.15 (s, 3 H),
2.02-1.89 (m, 2 H), 1.30 (m, 1 H), 1.68 (m, 1 H); MS
m/z443 (M+Na) +. Example 64: (8S)- L/-({5-r(3R
)-3-(Dimethylamino)-1-pyrrolidinyllimidazof1
.2-alpyridin-
2-yl}methyl)-N-{(1S)-1-r4-(methyloxy)phenyllethyl)-5.6
.7. d-tetrahvdro- d-quinolinamine
(Intermediate)(8S)-L/-({5-[(3R)-3-(Dimethylamino)-1-py
rrolidinyl]imidazo[1 ,2-a]pyridin-2-yl}methyl)- L/-{(1
S)-1
-[4-(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-quin
olinamine was prepared from
(8S)-/V-[(5-fluoroimidazo[1 ,2-a]pyridin-2-yl)methyl]-
L/-{(1S)-1-[4-
(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-quinolin
amine and (3R)-(+)-3- dimethylaminopyrrolidine via
thermal displacement in a similar manner as described
herein to give a pink oil (89% yield). 1H NMR (400
MHz, CDCI3) d 8.47 (d, J = 4.2 Hz, 1 H), 7.91 (s, 1
H), 7.55 (d, J = 8.5 Hz, 2 H), 7.20 (d, J = 7.4 Hz, 1
H), 7.08-7.00 (m, 2 H), 6.95 (dd, J = 7.6, 4.7 Hz, 1
H), 6.82-6.80 (m, 2 H), 6.05 (d, J = 6.7 Hz, 1 H),
4.04 (m, 1 H), 4.87 (m, 1 H), 3.86 (m, 2 H), 3.75 (s,
3 H), 3.58-3.51 (m, 2 H), 3.45 (m, 1 H), 3.34 (m, 1
H), 2.91 (m, 1 H), 2.63 (m, 1 H), 2.52 (m, 1 H), 2.34
(s, 6 H), 2.26 (m, 1 H), 2.06-1.98 (m, 2 H), 1.84-1.77
(m, 2 H), 1.48 (m, 1 H), 1.29 (d, J = 7.1 Hz, 3 H); MS
m/z525 (M+1). Example 65:
(8S)-L/-((5-r(3R)-3-(Dimethylamino)-1-pyrrolidinyllimi
dazori .2-alPyridin-
2-yl}methyl)-/V-ethyl-5.6.7,8-tetrahvdro-8-
auinolinamine
(Intermediate)(8S)-L/-({5-[(3R)-3-(Dimethylanriino)-1-
pyrrolidinyl] imidazo[1 ,2-a]pyridin-2-yl}methyl)-
L/-ethyl-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-({5-[(3R)-3- (dimethylamino)-i
-pyrrolidinyl]imidazo[1 ,2-a]pyridin-2-yl}methyl)-
L/-{(1 S)A -[A-
(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-quinolin
amine and acetaldehyde via deprotection and reductive
amination in a similar manner as described herein to
give a yellow oil (48% yield). 1H NMR (400 MHz, CDCI3)
d 8.46 (d, J = 4.2 Hz, 1 H), 7.72 (s, 1 H), 7.29 (d, J
= 7.4 Hz, 1 H), 7.14 (d, J = 8.8 Hz, 1 H), 7.06-6.98
(m, 2 H), 6.09 (d, J = 7.1 Hz, 1 H), 4.17 (m, 1 H),
3.88 (dd, J = 64.6, 15.1 Hz, 2 H), 3.57 (m, 1 H), 3.42
(m, 1 H), 3.34-3.27 (m, 2 H), 2.89-2.61 (m, 5 H), 2.29
(s, 6 H), 2.22 (m, 1 H), 2.10 (m, 1 H), 1.98-1.85 (m,
3 H), 1.62 (m, 1 H), 1.05 (t, J = 7.0 Hz, 3 H); MS m/z
419 (M+1). Example 66: r5-r(3R)-3-(Dimethylamino)-1
-pyrrolidinyll-2-({ethvir(8S)-5.6.7.8-
tetrahvdro-8-quinolinyllamino}methyl)imidazo[1,2-alpyr
idin-3-yllmethano
l^-[(SRJ-S-CDimethylaminoJ-i-pyrrolidinyll^-dethy^ dS
- e d-tetrahydro- d- quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol was prepared from (8S)-
L/-({5-[(3R)-3-(dimethylamino)-1-pyrrolidinyl]imidazo[
1,2-a]pyridin-2-yl}methyl)- L/-
ethyl-5,6,7,8-tetrahydro-8-quinolinamine via
hydroxymethylation in a similar manner as shown herein
to give a yellow oil (28% yield). 1H NMR (400 MHz,
CDCI3) d 8.34 (d, J = 4.4 Hz, 1 H), 7.29-7.26 (m, 2
H), 7.04 (m, 1 H), 6.97 (dd, J = 7.6, 4.7 Hz, 1 H),
6.42 (d, J = 7.2 Hz, 1 H), 5.29-5.25 (m, 1 H),
5.18-5.15 (m, 1 H), 4.18 (d, J = 13.2 Hz, 1 H),
3.89-3.85 (m, 2 H), 3.26 (br, 1 H), 3.06 (m, 1 H),
2.79-2.71 (m, 2 H), 2.62 (m, 1 H), 2.47 (m, 1 H),
2.40-2.32 (m, 2 H), 2.29 (s, 6 H), 2.24-2.19 (m, 2 H),
1.99-1 .92 (m, 3 H), 1.79 (m, 1 H), 1.59 (m, 1 H),
1.13 (t, J = 7.0 Hz, 3 H); MS m 449 (M+1 ) . Example
67:
(8S)-L/-((5-r(3R)-3-(Dimethylamino)-1-pyrrolidinvnimid
azo p ,2-aipyridin-
2-yl)methyl)-N-propyl-5,6.7.8-tetrahvdro-8-quinolinami
ne (Intermediate
)(8S)-L/-({5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyl]im
iclazo[1 ,2-a]pyridin-2-yl}nnethyl)-
L/-propyl-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from (8S)-L/-({5-[(3R)-3-
(dimethylamino)-1-pyrrolidinyl]imidazo[1,2-a]pyridin-2
-yl}methyl)- L/-{(1S)-1-[4-
(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-quinolin
amine and propionaldehyde via deprotection and
reductive amination in a similar manner as described
herein to give a yellow oil (65% yield). 1H NMR (400
MHz, CDCI3) d 8.45 (d, J = 4.2 Hz, 1 H), 7.78 (s, 1
H), 7.27 (d, J = 7.4 Hz, 1 H), 7.12 (d, J = 8.8 Hz, 1
H), 7.05-7.01 (m, 1 H), 6.98 (dd, J = 7.6, 4.8 Hz, 1
H), 6.07 (d, J = 7.3 Hz, 1 H), 4.14 (m, 1 H), 3.91
(dd, J = 68.5, 15.3 Hz, 2 H), 3.56 (m, 1 H), 3.43 (m,
1 H), 3.36-3.28 (m, 2 H), 2.87 (m, 1 H), 2.78- 2.69
(m, 2 H), 2.64-2.57 (m, 2 H)12.29 (s, 6 H), 2.21 (m, 1
H), 2.09 (m, 1 H), 1.98- 1.84 (m, 3 H), 1.61 (m, 1 H),
1.49-1.42 (m, 2 H), 0.79 (t, J = 7.4 Hz, 3 H); MS
m/z433 (M+1). Example 68:
r5-r(3F?)-3-(Dimethylamino)-1 -pyrrolidinv
p-2-((propyir(8S)-5,6.7,8-
tetrahvdro-8-quinolinyllamino>methyl)imidazori,2-alpyr
idin-3-yllme
thanol^-[(SRJ-S-CDimethylaminoJ-i-pyrrolidinyll^-^prop
ylCC dS - d-tetrahydro- d-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]met
hanoI was prepared from (8S)-
L/-({5-[(3R)-3-(dimethylarnino)-1-pyrrolidinyl]imidazo
[1,2-a]pyridin-2-yl}rnethyl)- L/-
propyl-5,6,7,8-tetrahydro-8-quinoIinamine via
hydroxymethylation in a similar manner as shown herein
to give a yellow oil (34% yield). 1H NMR (400 MHz,
CDCI3) d 8.32 (d, J = 4.3 Hz, 1 H), 7.28-7.26 (m, 2
H), 7.04 (m, 1 H), 6.96 (dd, J = 7.7, 4.9 Hz, 1 H),
6.43 (d, J = 7.0 Hz, 1 H), 5.27-5.24 (m, 1 H),
5.16-5.13 (m, 1 H), 4.19 (d, J = 13.5 Hz, 1 H),
3.90-3.82 (m, 2 H), 3.24 (br, 1 H), 3.06 (m, 1 H),
2.79-2.70 (m, 2 H), 2.60 (m, 1 H), 2.43-2.32 (m, 2 H),
2.28 (s, 6 H), 2.22-2.15 (m, 3 H), 1.98-1.91 (m, 3 H),
1.80 (m, 1 H), 1.63-1.54 (m, 3 H), 0.77 (t, J = 7.3
Hz, 3 H); MS m/z 463 (M+1). Example 69:
(8S)-/V-({5-r(3R)-3-(Dimethylamino)-1-pyrrolidinyllimi
dazof1 .2-alpyridin- 2-yl)methyl)-
L/-(1-methylethyl)-5.6.7.8-tetrahvdro-8- auinolinamine
(Intermediate)(8S)-L/-({5-[(3R)-3-(Dimethylamino)-1-py
rrolidinyl]imidazo[1,2-a]pyridin-2-yl}methyl)-
L/-(1-methylethyl)-5,6,7,8-tetrahydro-8-quinolinamine
was prepared from (8S)-L/-({5-
[(3R)-3-(dimethylamino)-1 -pyrrolidinyl]imidazo[1
,2-a]pyridin-2-yl}methyl)- L/-{(1 S)-1 -[4-
(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-quinolin
amine and acetone via deprotection and reductive
amination in a similar manner as described herein to
give a yellow oil (49% yield). 1H NMR (400 MHz, CDCI3)
d 8.45 (d, J = 4.3 Hz, 1 H), 7.84 (s, 1 H), 7.24 (m, 1
H), 7.10-7.02 (m, 2 H), 7.00-6.95 (m, 1 H), 6.05 (d, J
= 7.1 Hz, 1 H), 4.23 (m, 1 H), 3.89 (dd, J = 4 1.0,
16.5 Hz, 2 H), 3.55 (m, 1 H), 3.44-3.28 (m, 2 H), 3.14
(m, 1 H), 2.91-2.84 (m, 2 H), 2.76 (m, 1 H), 2.61 (m,
1 H), 2.30 (s, 6 H), 2.23 (m, 1 H)12.03 (m, 1 H),
1.99-1 .89 (m, 3 H), 1.61 (m, 1 H), 1.12-1.09 (m, 6
H); MS m/z 433 (M+1). Example 70:
r5-r(3f?)-3-(Dimethylamino)-1-pyrrolidinyll-2-(((1-met
hylethyl)r(8S)-
5,67,8-tetrahvdro-8-quinolinyllamino}methv0imidazoH,2-
a1pyridin-3-yllmethano
l[5-[(3f?)-3-(Dimethylamino)-1-pyrrolidinyl]-2-({(1-me
thylethyl)[(8S)-5,6,7,8-tetrahydro-
8-quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol was prepared from
(8S)-L/-({5-[(3R)-3-(dimethylamino)-1-pyrrolidinyl]imi
dazo[1 ,2-a]pyridin-2-yl}methyl)-
/V-(1-methylethyl)-5,6,7,8-tetrahydro-8-quinolinamine
via hydroxymethylation in a similar manner as shown
herein to give a yellow oil (32% yield). 1H NMR (400
MHz, CDCI3) d 8.31 (m, 1 H), 7.29-7.27 (m, 2 H), 7.05
(m, 1 H), 6.97 (m, 1 H), 6.44 (m, 1 H), 5.31-5.28 (m,
1 H), 5.15-5.12 (m, 1 H), 4.18 (m, 1 H), 4.00 (m, 1
H)1 3.85 (m, 1 H), 3.21 (br, 1 H), 3.10 (m, 1 H),
2.83-2.75 (m, 3 H), 2.62 (m, 1 H), 2.46 (m, 1 H), 2.30
(s, 6 H), 2.24-2.20 (m, 2 H), 2.01-1 .93 (m, 3 H),
1.83 (m, 1 H), 1.58 (m, 1 H), 1.20 (m, 6 H); MS m/z463
(M+1). Example 7 1: (8S)-L/-(Cvclopropylmethyl)-
L/-((5-r(3R)-3-(dimethylamino)-1- pyrrolidinvnimidazo
p ,2-aipyridin-2-yl>methyl)-5,6,7,8-tetrahvdro-8-
auinolinamine (Interme
diate)(8S)-/V-(Cyclopropylmethyl)- L/-({5-[(3R)-3-(di
pnethylamino)-1-pyrrolidinyl]imidazo[1 ,2-
a]pyridin-2-yl}methyl)-5,6,7,8-tetrahydro-8-quinolinam
ine was prepared from (8S)-N-
({5-[(3R)-3-(dimethylamino)-1 -pyrrolidinyl]imidazo[1
,2-a]pyridin-2-yl}methyl)- L/-{(1 S)-
1-[4-(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-qui
nolinamine and cyclopropane carboxaldehyde via
deprotection and reductive amination in a similar
manner as described herein to give a yellow oil (75%
yield). 1H NMR (400 MHz, CDCI3) d 8.45 (d, J = 4.4 Hz,
1 H), 7.77 (s, 1 H), 7.27 (d, J = 7.8 Hz, 1 H), 7.13
(d, J = 8.7 Hz, 1 H), 7.05-7.01 (m, 1 H), 6.97 (dd, J
= 7.5, 4.8 Hz, 1 H), 6.07 (d, J = 7.3 Hz, 1 H)14.30
(m, 1 H), 4.09 (d, J = 15.0 Hz, 1 H), 3.87 (d, J =
15.0 Hz, 1 H), 3.56 (m, 1 H), 3.41 (m, 1 H), 3.35-3.26
(m, 2 H), 2.86 (m, 1 H), 2.76-2.68 (m, 2 H), 2.61 (m,
1 H), 2.47 (m, 1 H), 2.28 (s, 6 H), 2.20 (m, 1 H),
2.11 (m, 1 H), 1.96-1 .83 (m, 3 H), 1.61 (m, 1 H),
0.91 (m, 1 H), 0.39-0.33 (m, 2 H), 0.06-0.01 (m, 2 H);
MS m/z445 (M+1). Example 72:
(2-(f(Cvclopropylmethvnr(8S)-5.6.7.8-tetrahvdro-8-
auinolinyllamino>methyl)-5-[(3R)-3-(dimethylamino)-1-p
yrrolidinyllimidazo p ,2- aipyridin-3-yl)me
thanol{2-({(Cyclopropylmethyl)[(8S)-5,6,7,8-tetrahydro
-8-quinolinyl]amino}methyl)-5-[(3R)-
3-(dimethylamino)-1-pyrrolidinyl]imidazo[1
,2-a]pyridin-3-yl}methanol was prepared from
(8S)-L/-(cyclopropylmethyl)-
L/-({5-[(3R)-3-(dimethylamino)-1-
pyrrolidinyl]imidazo[1
,2-a]pyridin-2-yl}methyl)-5,6,7,8-tetrahydro-8-quinoli
namine via hydroxymethylation in a similar manner as
shown herein to give an off-white solid (35% yield).
1H NMR (400 MHz, CDCI3) d 8.35 (m, 1 H), 7.30-7.26 (m,
2 H), 7.05 (m, 1 H), 6.98 (m, 1 H), 6.44 (d, J = 7.0
Hz, 1 H), 5.29 (s, 2 H), 4.47 (d, J = 13.2 Hz, 1 H),
3.94-3.88 (m, 3 H), 3.27 (br, 1 H), 3.07 (m, 1 H),
2.83-2.70 (m, 2 H), 2.61 (m, 1 H), 2.34-2.13 (m, 11
H), 1.98-1 .93 (m, 2 H), 1.76 (m, 1 H), 1.59 (m, 1 H),
1.05 (m, 1 H), 0.57 (m, 1 H), 0.38 (m, 1 H), 0.12-0.00
(m, 2 H); MS m/z475 (M+1). Example 73: (8S)-N-Methyl-
L/-{1-F5-(4-methyl-1-piperazinyl)imidazoH
,2-a1pyridin-2-
vnethyl|-5,6,7,8-tetrahvdro-8-quinolinamine
(Intermediate )A) 1-[5-(4-Methyl-1
-piperazinvDimidazoH ,2-alpyridin-2-yllethanone: A
solution of 5-(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridine-2-carbaldehyde (150 mg, 0.61 mmol) in
tetrahydrofuran (3 ml_) at O0C was treated with methyl
magnesium bromide (407 mL, 1.22 mmol) and stirred for
15 hours. The reaction was diluted with
dichloromethane, washed with saturated aqueous sodium
carbonate, separated, and concentrated to give
1-[5-(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]ethanol. This intermediate was
dissolved in chloroform (3 mL), treated with manganese
dioxide (530 mg, 6.1 mmol), and stirred for 15 hours.
The reaction was filtered through celite, rinsed with
dichloromethane, concentrated, and purified by flash
chromatography (0-7.5% ammonium hydroxide in
acetonitrile) to give 79 mg (50% yield, 2 steps)
1-[5-(4-methyl-1-piperazinyl)imidazo[1
,2-a]pyridin-2-yl]ethanone. 1H NMR (400 MHz, CDCI3) d
8.10 (s, 1 H), 7.40 (d, J = 9.1 Hz, 1 H), 7.24 (m, 1
H), 6.35 (d, J = 7.1 Hz, 1 H), 3.14 (s, 4 H), 2.71 (s,
3 H), 2.66 (s, 4 H), 2.40 (s, 3 H). B)
(8S)-L/-Methyl-A/41-f5-(4-methyl-1-piperazinyl)imidazo
ri .2-aipyridin-2-yllethyl)-
5,6,7,8-tetrahvdro-8-quinolinamine:
(8S)-L/-Methyl-L/-{1 -[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-a]pyridin-2-yl]ethyl}-
5,6,7,8-tetrahydro-8-quinolinamine was prepared from
(8S)-/V-methyl-5,6,7,8- tetrahydro-8-quinolinamine and
1-[5-(4-methyl-1-piperazinyl)imidazo[1 ,2-a]pyridin-2-
yl]ethanone via reductive amination in a similar
manner as described herein to give an orange oil (47%
yield). 1H NMR (400 MHz, CD3OD) d 8.40 (m, 1 H), 7.82
(d, J = 7.0 Hz, 1 H), 7.45 (d, J = 7.7 Hz, 1 H),
7.27-7.21 (m, 2 H), 7.16-7.12 (m, 1 H)1 6.43 (d, J =
6.5 Hz, 1 H), 4.35-4.03 (m, 2 H), 3.14 (s, 4 H),
2.86-2.78 (m, 2 H), 2.70 (s, 4 H), 2.40 (d, J = 2.8
Hz, 3 H), 2.18-2.09 (m, 3 H), 2.01-1.92 (m, 3 H), 1.65
(m, 1 H), 1.53 (t, J = 7.0 Hz, 3 H); MS m/z405 (M+1).
Example 74:
(8S)-L/-(f5-(4-Amino-1-piperidinyl)imidazo[1
.2-a1Pyridin-2-vnmethyl)-A/-
methyl-5,6,7,8-tetrahvdro-8-quinolinamine
(Intermediate)A) (8S)-/V-r(5-Fluoroinnidazori
.2-alpyridin-2-yl)methyll-A/-((1 S)-1-f4-
(methyloxy)phenyllethyl)-5,6,7,8-tetrahvdro-8-quinolin
amine: (8S)-L/-[(5-Fluoroimidazo[1
,2-a]pyridin-2-yl)methyl]- L/-{(1 S)-1 -[4-
(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-quinolin
amine was prepared from (8S)- L/-{(1
S)-1-[4-(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-
quinolinamine and 5-
fluoroimidazo[1,2-a]pyridine-2-carbaldehyde via
reductive amination in a similar manner as described
herein to give a tan solid (98% yield). 1H NMR (400
MHz, CDCI3) d 8.47 (d, J = 4.3 Hz, 1 H), 7.80 (s, 1
H), 7.53 (d, J = 8.4 Hz, 2 H), 7.28-7.24 (m, 1 H),
7.20 (d, J = 7.5 Hz, 1 H), 7.09 (m, 1 H), 6.96 (dd, J
= 7.6, 4.6 Hz, 1 H), 6.85 (d, J = 8.6 Hz, 2 H), 6.38
(dd, J = 7.3, 4.8 Hz, 1 H), 4.95 (m, 1 H), 4.05-3.95
(m, 2 H), 3.78 (s, 4 H), 2.67-2.52 (m, 2 H), 2.05 (m,
1 H), 1.87-1 .73 (m, 2 H), 1.51 (m, 1 H), 1.28 (d, J =
6.6 Hz, 3 H); MS m/z431 (M+1). BU8S)-
L/-r(5-Fluoroimidazo p .2-alpyridin-2-yl)methyll-
L/-methyl-5,6,7,8-tetrahvdro-8- auinolinamine:
(8S)-A/-[(5-Fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8- quinolinamine was
prepared from (8S)-L/-[(5-fluoroimidazo[1
,2-a]pyridin-2-yl)methyl]- L/-{(1 S)-1
-[4-(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-quin
olinamine and formaldehyde via deprotection and
reductive amination in a similar manner as described
herein to give a yellow oil (88% yield, 2 steps). 1H
NMR (400 MHz, CDCI3) d 8.52 (d, J = 4.3 Hz, 1 H), 7.79
(s, 1 H), 7.36 (m, 2 H), 7.13 (m, 1 H), 7.05 (dd, J =
7.7, 4.7 Hz, 1 H), 6.39 (dd, J = 7.3, 4.9 Hz, 1 H),
4.07 (m, 1 H), 3.92 (s, 2 H), 2.76 (m, 2 H), 2.43 (s,
3 H), 2.02 (m, 3 H), 1.70 (m, 1 H); MS m/z 3 11 (M+1 )
.C) (8S)-L/-(r5-(4-Amino-1-piperidinyl)imidazori
,2-alpyridin-2-yllmethyl)- L/-nnethyl-
5.6.7.8-tetrahvdro-8-quinolinamine: A solution of
(8S)-L/-[(5-fluoroimidazo[1,2-a]pyridin-2-yI)methyl]-
L/-methyl-5,6,7,8- tetrahydro-8-quinolinamine (94 mg,
0.30 mmol) in acetonitrile ( 1 mL) was treated with
4-(N-BOC-amino)piperidine (300 mg, 1.50 mmol) and
heated at 500C for 15 hours and 7O0C for 24 hours. The
reaction was diluted with dichloromethane, washed with
saturated aqueous sodium carbonate, separated,
concentrated, and purified by flash chromatography
(0-10% ammonium hydroxide in acetonitrile) to give 117
mg (80% yield) 1,1-dimethylethyl
{1-[2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-5-yl]-4-piperidinyl}carbamate as the
protected intermediate. This intermediate was
dissolved in dichloromethane ( 1 mL), treated with
trifluoroacetic acid (0.50 mL,) and stirred at room
temperature for 2 hours. The reaction was
concentrated, diluted with dichloromethane, and washed
with saturated aqueous sodium carbonate. The organic
layer was isolated, concentrated, and purified by
flash chromatography (0-10% ammonium hydroxide in
acetonitrile) to give 72 mg (77% yield)
(8S)-L/-{[5-(4-amino-1-piperidinyl)imidazo[1 ,2-
a]pyridin-2-yl]methyl}-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine as a
yellow oil. 1H NMR (400 MHz, CDCI3) d 8.49 (d, J = 3.5
Hz, 1 H), 7.59 (s, 1 H), 7.31 (d, J = 7.7 Hz, 1 H),
7.24 (d, J = 8.5 Hz, 1 H), 7.06 (m, 1 H), 7.01 (m, 1
H), 6.18 (d, J = 7.4 Hz, 1 H), 4.09 (m, 1 H), 3.92 (s,
2 H), 3.40 (d, J = 11.1 Hz, 2 H)12.90 (m, 1 H),
2.81-2.63 (m, 4 H), 2.34 (s, 3 H), 2.10 (m, 1 H),
2.02-1.93 (m, 4 H), 1.68-1.57 (m, 3 H); MS m/z 391
(M+1). Example 75: 1.1-Dimethylethyl
H-r2-(fmethvir(8S)-5.6.7.8-tetrahvdro-8-
quinolinyllamino)methyl)imidazo[1,2-aipyridin-5-vn-4-p
iperidinyl)carbamate (Interm ediate)1,1-Dimethylethyl
{1-[2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-5-yl]-4-
piperidinyl}carbamate_was prepared from
(8S)-L/-[(5-fluoroimidazo[1 ,2-a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8- tetrahydro-8-quinolinamine and
4-(N-BOC-amino)piperidine via thermal displacement in
a similar manner as described herein to give a tan
solid (32% yield). 1H NMR (400 MHz, CDCI3) d 8.47 (d,
J = 4.3 Hz, 1 H), 7.60 (s, 1 H), 7.31 (d, J = 7.7 Hz,
1 H), 7.25- 7.23 (m, 1 H), 7.08-7.04 (m, 1 H), 7.01
(dd, J = 7.5, 4.6 Hz, 1 H), 6.18 (d, J = 7.3 Hz1 1 H),
4.57 (s, 1 H), 4.09 (m, 1 H), 3.92 (s, 2 H), 3.67 (s,
1 H), 3.39-3.36 (m, 2 H), 2.83-2.74 (m, 3 H), 2.65 (m,
1 H), 2.35 (s, 3 H), 2.12-1.95 (m, 5 H), 1.70-1.61 (m,
3 H), 1.44 (s, 9 H); MS m/z 491 (M+1). Example 76:
r5-(4-Amino-1-piperidinvn-2-({methvir(8S)-5.6.7.8-tetr
ahvdro-8- quinolinyl1amino}methyl)imidazo p
,2-alpyridin-3-yllmethano
l[5-(4-Amino-1-piperidinyl)-2-({methyI[(8S)-5,6,7,8-te
trahydro-8- quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol was prepared from 1,1-
dimethylethyl {
1-[2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-5-yl]-4-piperidinyl}carbamate via
hydroxymethylation (81% yield) and deprotection (48%
yield) in a similar manner as shown herein to give an
off-white solid. 1H NMR (400 MHz, CDCI3) d 8.42 (d, J
= 4.3 Hz, 1 H), 7.32-7.27 (m, 2 H), 7.06-6.99 (m, 2
H), 6.35 (d, J = 7.2 Hz, 1 H), 5.23 (s, 2 H),
4.05-3.92 (m, 3 H), 3.51 (m, 1 H), 3.41 (m, 1 H),
2.83-2.73 (m, 2 H), 2.69-2.62 (m, 3 H), 2.18 (m, 1 H),
2.12 (s, 3 H), 2.01-1.90 (m, 4 H), 1.77-1.62 (m, 3 H);
MS m/z 421 (M+1). Example 77:
(8S)-L/-f(5-(f2-(Dimethylamino)ethvno cy}imidazori
,2-alpyridin-2- yl)methv
p-L/-methyl-5,6,7,8-tetrahvdro-8-quinolinamine
(Intermediate ) To a solution of
2-(dimethylamino)ethanol (64 mL, 0.64 mmol) in
tetrahydrofuran (3.2 mL) at O0C was added sodium
hydride (60% in oil, 43 mg, 0.64 mmol). The
reactionwas stirred for 30 minutes, treated with
(8S)-/V-[(5-fluoroimidazo[1 ,2-a]pyridin-2-
yl)methyl]-W-methyl-5,6,7,8-tetrahydro-8-quinolinamine
(100 mg, 0.32 mmol), and stirred at room temperature
15 hours. The reaction was quenched with saturated
aqueous sodium carbonate, extracted into ethyl
acetate, and concentrated. The residue was purified by
flash chromatography (0-10% ammonium hydroxide in
acetonitrile) to give 95 mg (79% yield)
(8S)-L/-[(5-{[2- (dimethylamino)ethyl]oxy}imidazo[1
,2-a]pyridin-2-yl)methyl]- L/-methyl-5,6,7,8-
tetrahydro-8-quinolinamine as a yellow oil. 1H NMR
(400 MHz, CDCI3) d 8.45 (d, J = 4.4 Hz, 1 H), 7.71 (s,
1 H), 7.28 (d, J = 7.7 Hz, 1 H), 7.13-7.1 1 (m, 1 H),
7.06-7.02 (m, 1 H), 6.98 (dd, J = 7.6, 4.7 Hz, 1 H),
5.93 (d, J = 7A Hz, 1 H), 4.23 (m, 2 H), 4.04 (m, 1
H), 3.86 (s, 2 H), 2.80 (t, J = 5.8 Hz, 2 H), 2.74 (m,
1 H), 2.62 (m, 1 H), 2.33 (s, 3 H), 2.32 (s, 6 H),
2.06 (m, 1 H), 2.00-1 .89 (m, 2 H), 1.62 (m, 1 H); MS
m/z 380 (M+1). Example 78:
r5-([2-(Dimethylamino)ethylloxyl-2-({methvir(8S)-5.6.7
.8-tetrahvdro-8-
quinolinyl1amino|methyl)imidazof1,2-alpyridin-3-vnmeth
anol
[5-{[2-(Dimethylamino)ethyl]oxy}-2-({methyl[(8S)-5,6,7
,8-tetrahydro-8- quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol was prepared from (8S)-
yV-[(5-{[2-(dimethylamino)ethyl]oxy}imidazo[1,2-a]pyri
din-2-yl)methyl]- L/-methyl-
5,6,7,8-tetrahydro-8-quinolinamine via
hydroxymethylation in a similar manner as shown herein
to give a yellow oil (52% yield). 1H NMR (400 MHz,
CDCl3) d 8.40 (d, J = 4.5 Hz, 1 H), 7.28 (d, J = 7.6
Hz, 1 H), 7.13-7.11 (m, 1 H), 7.03-6.96 (m, 2 H), 5.93
(d, J = 7.4 Hz, 1 H), 5.08 (m, 2 H), 4.24-4.21 (m, 2
H), 3.96-3.92 (m, 3 H), 2.89 (m, 1 H), 2.83-2.71 (m, 2
H), 2.61 (m, 1 H), 2.31 (s, 6 H), 2.18 (s, 3 H), 2.1 1
(m, 1 H), 1.98- 1.89 (m, 2 H), 1.61 (m, 1 H); MS m/z
410 (M+1).Example 79:
(8S)-L/-Methyl-L/-r(5-ff2-(1-pyrrolidinyl)ethylloxy)im
idazo p .2-alPyridin-2- vpmethvn-5,6J.8-tetrahvdro-8-
auinolinamine (Intermediate )
(8S)-L/-Methyl-L/-[(5-{[2-(1-pyrrolidinyl)ethyl]oxy}im
idazo[1 ,2-a]pyridin-2-yl)methyl]-
5,6,7,8-tetrahydro-8-quinolinamine was prepared from
(8S)-L/-[(5-fluoroimidazo[1 ,2-
a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
pyrrolidinoethanol via alkylation in a similar manner
as described herein to give a pink oil (80% yield). 1H
NMR (400 MHz, CDCI3) d 8.51 (d, J = 4.5 Hz, 1 H), 7.77
(s, 1 H), 7.33 (d, J = 7.6 Hz, 1 H)1 7.17-7.15 (m, 1
H), 7.1 1-7.07 (m, 1 H), 7.03 (dd, J = 7.6, 4.6 Hz, 1
H), 5.98 (d, J = 7.2 Hz, 1 H), 4.33 (t, J = 5.8 Hz, 2
H), 4.09 (m, 1 H), 3.91 (d, J = 4.4 Hz, 2 H), 3.01 (t,
J = 5.9 Hz, 2 H), 2.82 (m, 1 H), 2.71-2.64 (m, 4 H),
2.57 (m, 1 H), 2.40 (s, 3 H), 2.13 (m, 1 H), 2.06-1.97
(m, 2 H), 1.82-1.77 (m, 4 H), 1.67 (m, 1 H); MS m/z406
(M+1). Example 80:
(2-((Methvir(8S)-5.6.7.8-tetrahvdro-8-
auinolinyllamino}methvn-5-(r2-(1 -
pyrrolidinyl)ethylloxy}imidazori.2-alpyridin-3-yl)me
thanol(2-({Methyl[(8S)-5,6,7,8-tetrahydro-8-quinolinyl
]amino}methyl)-5-{[2-(1-
pyrrolidinyl)ethyl]oxy}imidazo[1
,2-a]pyridin-3-yl)methanol was prepared from (8S)-L/-
methyl-W-[(5-{[2-(1-pyrrolidinyl)ethyl]oxy}imidazo[1
,2-a]pyridin-2-yl)methyl]-5,6,7,8-
tetrahydro-8-quinolinamine via hydroxymethylation in a
similar manner as shown herein to give a yellow oil
(55% yield). 1H NMR (400 MHz, CDCI3) d 8.42 (d, J =
4.4 Hz, 1 H), 7.29 (d, J = 7.7 Hz, 1 H), 7.13 (d, J =
9.1 Hz, 1 H), 7.04-6.97 (m, 2 H), 5.93 (d, J = 7.4 Hz,
1 H), 5.08 (d, J = 5.7 Hz, 2 H), 4.31-4.22 (m, 2 H),
3.99-3.91 (m, 3 H), 3.08 (m, 1 H), 2.98 (m, 1 H), 2.76
(m, 1 H), 2.65-2.58 (m, 5 H), 2.18 (s, 3 H), 2.12 (m,
1 H), 1.99-1 .91 (m, 2 H), 1.81-1.76 (m, 4 H), 1.63
(m, 1 H); MS m/z436 (M+1). Example 8 1:
(8S)-/V-Methyl-A/-r(5-(r2-(1-piperidinyl)ethyl1oxy}irn
idazori .2-a1pyridin-2-
yl)methvn-5,6,7,8-tetrahvdro-8-quinolinamine (Interme
diate)
(8S)-L/-Methyl-L/-[(5-{[2-(1-piperidinyl)ethyl]oxy}imi
dazo[1,2-a]pyridin-2-yl)methyl]- 5,6,7,8-tetrahydro-
d-quinolinamine was prepared from
(8S)-L/-[(5-fluoroimidazo[1 ,2-
a]pyridin-2-yl)methyl]-
L/-methyl-5,6,7,8-tetrahydro-8-quinolinamine and
1-piperidine ethanol via alkylation in a similar
manner as described herein to give a yellow oil (76%
yield). 1H NMR (400 MHz, CDCI3) d 8.50 (d, J = 4.3 Hz,
1 H), 7.75 (s, 1 H), 7.32 (d, J = 7.6 Hz, 1 H),
7.16-7.14 (m, 1 H), 7.09-7.05 (m, 1 H), 7.02 (dd, J =
7.5, 4.7 Hz, 1 H), 5.96 (d, J = 7.4 Hz, 1 H), 4.30 (t,
J = 5.9 Hz, 2 H), 4.08 (m, 1 H), 3.90 (s, 2 H), 2.87
(t, J = 5.9 Hz, 2 H), 2.79 (m, 1 H), 2.66 (m, 1 H),
2.54-2.49 (m, 4 H), 2.37 (s, 3 H), 2.1 1 (m, 1 H),
2.03-1.94 (m, 2 H), 1.66 (m, 1 H), 1.59-1.54 (m, 4 H),
1.45-1.40 (m, 2 H); MS m/z 420 (M+1). Example 82: (2-
Methvir(8S)-5.6.7.8-tetrahvdro-8-
auinolinvnamino>methvn-5-fr2-(1 - piperidinyl)ethv
poxy)imidazo[1.2-alpyridin-3-yl)me
thanol(2-({Methyl[(8S)-5,6,7,8-tetrahydro-8-quinolinyl
]amino}methyl)-5-{[2-(1- piperidinyl)ethyl]oxy}imida2
q[1,2-a]pyridin-3-yl)methanol was prepared from
(8S)-Nmethyl-
L/-[(5-{[2-(1-piperidinyl)ethyl]oxy}imidazo[1,2-a]pyri
din-2-yl)methyl]-5,6,7 >8-
tetrahydro-8-quinolinamine_via hydroxymethylation in a
similar manner as shown herein to give a yellow oil
(67% yield). 1H NMR (400 MHz, CDCI3) d 8.41 (d, J =
4.3 Hz, 1 H), 7.29 (d, J = 7.4 Hz, 1 H), 7.1 1 (d, J =
9.0 Hz, 1 H), 7.03-6.97 (m, 2 H), 5.92 (d, J = 7.2 Hz,
1 H), 5.07 (d, J = 4.2 Hz, 2 H), 4.24 (t, J = 5.5 Hz,
2 H), 3.97 (m, 1 H), 3.93 (s, 2 H), 2.92-2.71 (m, 3
H), 2.61 (m, 1 H), 2.48 (s, 4 H), 2.18 (s, 3 H), 2.1 1
(m, 1 H), 1.98-1.89 (m, 2 H), 1.64-1.55 (m, 5 H),
1.43-1.38 (m, 2 H); MS m/z 450 (M+1). Example 83:
5-(4-Methyl-1
-piperazinvn-2-((methvir(8S)-5.6,7,8-tetrahvdro-8-
quinolinyllamino)methyl)imidazoH,2-aipyridine-3-carbal
dehvde (Intermediate ) A solution of [5-(4-methyI-1
-piperazinyl)-2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]met
hanol (572 mg, 1.36 mmol) in dichloromethane (7 imL)
was treated with IBX polystyrene (2 g, 2.8 mmol,
Novabiochem), stirred at room temperature for 15
hours, treated with additional IBXpolystyrene (3 g,
4.2 mmol, Novabiochem), and stirred at room
temperature 24 hours. The resin was filtered, rinsed
with dichloromethane, dissolved in methanol, heated at
4O0C for 15 hours, filtered, concentrated, and
purified by flash chromatography (0-10% ammonium
hydroxide in acetonitrile) to give 330 mg (58% yield)
of 5-(4-methyl-1
-piperazinyl)-2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1
,2-a]pyridine-3-carbaldehyde as an orange oil. 1HNMR
(CDCI3): d 10.86 (s, 1H), 8.47 (d, 1H), 7.47 (d, 1H)1
7.36 (m, 2H), 7.04 (m, 1H), 6.61 (dd, 1H), 4.29 (s,
2H), 4.23 (m, 1H), 3.35 (m, 2H), 2.94-2.81 (m, 4H),
2.71-2.67 (m, 2H), 2.50 (s, 3H), 2.40 (m, 2H), 2.37
(s, 3H), 2.19 (m, 1H), 2.08 (m, 2H), 1.71 (m, 1H).
Example 84: 1-r5-(4-Methyl-1
-piperazinvn-2-((methvir(8S)-5.6.7,8-tetrahvdro-8-
quinolinyllamino)methyl)imidazori .2-alpyridin-3-ylle
thanol A solution of 5-(4-methyl-1
-piperazinyl)-2-({methyl[(8S)~5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridine-3-carba
ldehyde (51 mg, 0.12 mmol) in tetrahydrofuran (0.50
ml_) at O0C was treated with methyl magnesium bromide
(80 m!_, 0.24 mmol), brought to room temperature, and
stirred for 15 hours. The reaction was diluted with
dichloromethane, washed with saturated aqueous sodium
carbonate, separated, concentrated, and purified by
flash chromatography (0-10% ammonium hydroxide in
acetonitrile) to give 29 mg (56% yield) of
1-[5-(4-methyl-1-
piperazinyl)-2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]ethanol as a yellow solid. 1H NMR
(400 MHz, CDCI3) d 8.49-8.45 (m, 1 H), 7.36-7.33 (m, 1
H), 7.31-7.29 (m, 1 H), 7.06- 7.01 (m, 2 H), 6.41 (d,
J = 6.9 Hz, 1 H), 6.12-6.07 (m, 1 H), 4.37 (m, 1 H),
4.23-4.04 (m, 2 H), 3.34 (m, 1 H), 3.12-3.02 (m, 2 H),
2.90-2.79 (m, 3 H), 2.74-2.64 (m, 2 H),2.52 (m, 1 H),
2.39-2.33 (m, 4 H), 2.10-1.96 (m, 6 H), 1.71 (m, 1 H),
1.59-1.46 (m, 3 H); MS /77/z435 (M+1). Example 85:
1-r5-(4-Methyl-1
-piperazinyl)-2-((methvir(8S)-5.6.7.8-tetrahvdro-8-
quinolinvnamino)methyl)imidazo p
,2-a1pyridin-3-vn-1-propanol
1-[5-(4-Methyl-1-piperazinyl)-2-({methyl[(8S)-5,6,7,8-
tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]-1-
propanol was prepared from 5-
(4-methyl-1-piperazinyl)-2-({methyl[(8S)-5,6,7,8-tetra
hydro-8- quinolinyl]amino}methyl)imidazo[1
,2-a]pyridine-3-carbaldehyde and ethyl magnesium
bromide via a Grignard reaction in a similar manner as
shown herein to give a tan solid (57% yield). 1H NMR
(400 MHz, CDCI3) d 8.48 (m, 1 H), 7.38-7.34 (m, 1 H),
7.33-7.31 (m, 1 H), 7.08-7.02 (m, 2 H), 6.42 (d, J =
7.1 Hz, 1 H), 5.82 (m, 1 H), 4.45- 4.00 (m, 3 H), 3.43
(m, 1 H), 3.20-3.1 1 (m, 2 H), 2.94-2.83 (m, 2 H),
2.75-2.54 (m, 3 H), 2.39 (s, 3 H), 2.37-2.34 (m, 2 H),
2.14-2.00 (m, 5 H), 1.93-1.83 (m, 2 H), 1.74- 1.65 (m,
2 H), 1.00-0.84 (m, 3 H); MS m/z449 (M+1). Example 86:
(8S)-L/-Methyl-L/-fr3-r(methyloxy)methyll-5-(4-methyl-
1 -
piperazinyl)imidazori.2-a1pyridin-2-yllmethyl)-5,6,7,8
-tetrahvdro-8-quinolinamineA solution of
[5-(4-methyl-1-piperazinyl)-2-({methyl[(8S)-5,6,7,8-te
trahydro-8-
quinolinyl]amino}methyl)imidazo[1,2-a]pyridin-3-yl]met
hanol (100 mg, 0.24 mmol) in tetrahydrofuran (2.4 ml.)
at O0C was treated with sodium hydride (48 mg, 0.72
mmol, 60% dispersion in oil). The reaction was stirred
for 30 minutes, treated with methyl iodide (33 mL,
0.53 mmol), brought to room temperature, and stirred
for 15 hours. The reaction was treated with saturated
aqueous sodium carbonate, extracted into ethyl
acetate, dried over magnesium sulfate, filtered,
concentrated, and purified by preparative
chromatography (0-60% acetonitrile-water; 0.1%
trifluoroacetic acid) and then diluted with
dichloromethane, washed with saturated aqueous sodium
carbonate, and dried with magnesium sulfate to give 13
mg (13% yield) of an orange solid. 1H NMR (400 MHz,
CDCI3) d 8.32 (d, J = 4.3 Hz, 1 H), 7.38-7.34 (m, 2
H), 7.1 1- 



7.03 (m, 2 H), 6.66 (d, J = 7.3 Hz, 1 H), 5.18 (dd, J
= 28.7, 13.2 Hz, 2 H), 4.10-3.83 (m, 6 H), 3.78-3.72
(m, 2 H), 3.56-3.52 (m, 8 H), 3.28 (m, 1 H), 2.81-2.63
(m, 2 H), 2.17 (s, 3 H), 2.02-1 .86 (m, 3 H), 1.66 (m,
1 H); MS m/z435 (M+1). Example 87:
(8S)-L/-(r3-[(Ethyloxy)methyll-5-(4-methyl-1-piperazin
yl)imidazo p .2-
a1pyridin-2-yllmethyl)-A/-methyl-5,6,7,8-tetrahvdro-8-
auinolinamine(8S)-L/-{[3-[(Ethyloxy)methyl]-5-(4-methy
l-1-piperazinyl)imidazo[1,2-a]pyridin-2-
yl]methyl}-L/-methyl-5
6,7,8-tetrahydro-8-quinolinamine was prepared from
[5-(4-
methyl-1-piperazinyl)-2-({methyi[(8S)-5,6,7,8-tetrahyd
ro-8- quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol and ethyl iodide via
alklyation in a similar manner as shown herein to give
a yellow oil (45% yield). 1H NMR (400 MHz, CDCI3) d
8.53 (d, J = 4.7 Hz, 1 H), 7.36-7.33 (m, 2 H),
7.10-7.04 (m, 2 H), 6.48 (d, J = 7.0 Hz, 1 H), 5.05
(dd, J = 42.3, 11.5 Hz, 2 H), 4.05 (t, J = 7.1 Hz, 1
H), 3.86 (dd, J = 25.0, 12.9 Hz, 2 H)13.41-3.33 (m, 2
H), 3.23-3.17 (m, 2 H), 2.97 (m, 1 H), 2.88-2.80 (m, 4
H), 2.68 (m, 1 H), 2.43-2.34 (m, 8 H), 2.13-2.02 (m, 3
H), 1.70 (m, 1 H), 1.04 (t, J = 7.1 Hz, 3 H); MS
m/z449 (M+1). Example 88: f5-(4-Methyl-1
-piperazinvn-2-(1-(methylf(8S)-5.6.7.8-tetrahvdro-8-
quinolinyl1amino)ethyl)imidazo[1
,2-alpyridin-3-yllmethano l
[5-(4-Methyl-1-piperazinyl)-2-(1-{methyl[(8S)-5,6,7,8-
tetrahydro-8-
quinolinyl]amino}ethyl)imidazo[1,2-a]pyridin-3-yl]meth
anol was prepared from
(8S)-Wmethyl-/V-{1-[5-(4-methyl-1-piperazinyl)imidazo[
1 ,2-a]pyridin-2-yl]ethyl}-5,6,7,8-
tetrahydro-8-quinolinamine via hydroxymethylation in a
similar manner as shown herein to give a white solid
(34% yield). 1H NMR (400 MHz, CDCI3) d 8.39 (m, 1 H),
7.36-7.31 (m, 2 H), 7.09-7.05 (m, 1 H), 7.04-7.00 (m,
1 H), 6.43 (dd, J = 17.5, 7.1 Hz, 1 H), 5.47-5.25 (m,
2 H), 4.46 (m, 1 H), 4.12 (m, 1 H), 3.49 (m, 1 H),
3.41-3.31 (m, 1 H), 2.95-2.88 (m, 4 H), 2.77 (m, 1 H),
2.68-2.53 (m, 3 H), 2.42 (s, 3 H), 2.10-2.06 (m, 3 H),
2.01-1 .92 (m, 3 H), 1.66-1.61 (m, 4 H); MS m/z435
(M+1). Example 89 A and B:
2.2.2-Trifluoro-1-(5-(4-methyl-1-piperazinyl)-2-(rmeth
yl(5.6,7.8-
tetrahvdro-8-quinolinvDamino1methyl}imidazoF1,2-alpyri
din-3-yl)ethanol A solution of
5-(4-methyl-1-piperazinyl)-2-({methyl[(8S)-5,6,7,8-tet
rahydro-8- quinolinyl]amino}methyl)imidazo[1
,2-a]pyridine-3-carbaldehyde (100 mg, 0.24 mmol) in
tetrahydrofuran (1.7 ml_) was treated with
trimethyl(trifluoromethyl)silane (85 ml_, 0.57 mmol)
and cooled to O0C. Tetrabutylammonium fluoride (3.6
ml_, 0.0036 mmol, 1 M in tetrahydrofuran) was added,
the reaction brought to room temperature and stirred
for 15 hours. Additional
trimethyl(trifluoromethyl)silane (170 ml_, 1.14 mmol)
and tetrabutylammonium fluoride (7.2 mL, 0.0072 mmol,
1 M in tetrahydrofuran) were added and the reaction
stirred for 15 hours. Tetrabutylammonium fluoride (240
mL, 0.24 mmol, 1 M in tetrahydrofuran) was added and
the reaction stirred for 2 hours. The reaction was
concentrated and purified by preparative
chromatography (0-60% acetonitrile-water; 0.1%
trifluoroacetic acid) which allowed for the separation
of the two diastereomers. Each isomer was
concentrated, diluted with dichloromethane, washed
with saturated aqueous sodium carbonate, and dried
with magnesium sulfate to give a total of 3 1 mg (26%
yield)
2,2,2~trifluoro-1-(5-(4-methyl-1-piperazinyl)-2-{[meth
yl(5,6,7,8-tetrahydro-8-quinolinyl)amino]methyl}imidaz
o[1,2-a]pyridin-3- yl)ethanol as an off-white solid.
A) First isomer off column: 1H NMR (400 MHz, CDCI3) d
8.47 (d, J = 4.3 Hz, 1 H), 7.42 (d, J = 8.8 Hz, 1 H),
7.36 (d, J = 7.6 Hz, 1 H), 7.22-7.18 (m, 1 H),
7.08-7.05 (m, 1 H), 6.80 (dd, J = 15.0, 7.5 Hz, 1 H),
6.59 (d, J = 7.1 Hz, 1 H), 4.78 (br, 1 H), 4.50 (br, 1
H), 4.19 (br, 1 H), 3.26-3.20 (m, 2 H), 3.14 (m, 1 H),
2.96-2.86 (m, 2 H), 2.80- 2.66 (m, 3 H), 2.52 (m, 1
H), 2.43-2.34 (m, 6 H), 2.12-2.02 (m, 4 H), 1.92 (m, 1
H), 1.74 (m, 1 H); MS m/z489 (M+1). B) Second isomer
off column: 1H NMR (400 MHz, CDCI3) d 8.50 (d, J = 4.5
Hz, 1 H), 7.41-7.37 (m, 2 H), 7.21-7.17 (m, 1 H), 7.09
(m, 1 H), 6.78 (dd, J = 14.7, 7.3 Hz, 1 H), 6.60 (d, J
= 7.2 Hz, 1 H), 4.36 (br, 1 H), 4.16 (br, 2 H),
3.30-3.21 (m, 2 H), 3.1 1 (m, 1 H), 2.95-2.86 (m, 2
H), 2.83-2.70 (m, 3 H), 2.55 (m, 1 H), 2.42-2.32 (m, 6
H), 2.04 (m, 5 H), 1.74 (m, 1 H); MS m/z489 (M+1).
Example 90: r5-(4-Methyl-1 -piperazinvn-2-(f
methyllY8f?)-5,6,7,8-tetrahvdro-8-
quinolinvnamino)methyl)imidazof1,2-alpyridin-3-vnmetha
no l A) 2-(Chloromethyl)-5-fluoroimidazori
,2-alpyridine: A solution of 6-fluoro-2-pyridinamine
(6.7 g, 60 mmol) in ethyl acetate (30 ml_) was treated
with 1,3-dichloroacetone (15 g, 120 mmol) dissolved in
ethyl acetate (15 ml_) and heated at 650C for 15
hours. The reaction was cooled to room temperature and
the precipitate filtered, rinsed with acetone and
ether, and dried to yield a tan solid. This
intermediate was dissolved in water and treated with
saturated aqueous sodiumbicarbonate until the pH = 7.
The precipitate was collected by filtration and dried
to yield
2-(chloromethyl)-5-fluoroimidazo[1,2-a]pyridine (1.9
g, 77% yield) as a tan solid. 1H-NMR (CDCI3) : d 7.68
(s, 1H), 7.42 (d, 1H), 7.26-7.20 (m, 1H), 6.47 (dd,
1H), 4.76 (s, 2H). B) (8R)-N-UI
R)-1-r4-(Methyloxy)phenvnethyl)-5.6.7.8-tetrahvdro-8-
auinolinamine: (8R)-L/-{(1 R)-1
-[4-(Methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-quin
olinamine was prepared from
{(1R)-1-[4-(methyloxy)phenyl]ethyl}amine and
6,7-dihydro-8(5H)- quinolinone in a similar manner as
described herein to give clear crystals (54% yield).
1H-NMR (CDCI3) : d 8.40 (m, 1H), 7.34 (m, 3H), 7.05
(m, 1H)1 6.85 (d, 2H), 4.04 (m, 1H), 3.84-3.79 (m,
4H), 2.73-2.62 (m, 2H) 1 1.82 (m, 1H) 1.72 (m, 1H),
1.57 (m, 2H), 1.44 (d, 3H). C
(8f?VL/-r(5-Fluoroimidazo p .2-alpyridin-2-yl)methyll-
L/-((1 R)-1-F4-
(methyloxy)phenvnethyl>-5.6,7,8-tetrahvdro-8-quinolina
mine: To a solution of
(8R)-N-{(1R)-1-[4-(methyloxy)phenyl]ethyl}-5,6,7,8-tet
rahydro-8- quinolinamine (2.32 g, 8.23 mmol) in
acetonitrile (40 mL) was added
N,Ndiisopropylethylamine (3.15 mL, 18.1 mmol),
2-(chloromethyl)-5-fluoroimidazo[1 ,2- a]pyridine (
1.67 g, 9.05 mmol), and potassium iodide ( 1.50 g,
9.05 mmol). The reaction was stirred at room
temperature for 15 hours, diluted with ethyl acetate,
and washed with saturated aqueous sodium bicarbonate.
The organic layer was separated and the aqueous
extracted with additional ethyl acetate. The organic
layers were combined, dried over magnesium sulfate,
filtered, concentrated, and purified by flash
chromatography (0-5% ammonium hydroxide in
acetonitrile) to give 2.12 g (60% yield)
(8R)-/V-[(5-fluoroimidazo[1
,2-a]pyridin-2-yl)methyl]-/V-{(1R)-1-[4-
(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-quinolin
amine as an off-white solid. 1H NMR (400 MHz, CDCI3) d
8.47 (d, J = 4.5 Hz, 1 H), 7.80 (s, 1 H), 7.54-7.52
(m, 2 H), 7.26 (d, J = 8.9 Hz1 1 H), 7.20 (d, J = 7.6
Hz1 1 H)1 7.12-7.07 (m, 1 H)1 6.96 (dd, J = 7.6, 4.7
Hz, 1 H), 6.86-6.84 (m, 2 H)16.38 (dd, J = 7.4, 5.0
Hz, 1 H), 4.95 (m, 1), 4.05-3.95 (m, 2 H), 3.79-3.75
(m, 4 H), 2.68-2.52 (m, 2 H), 2.05 (m, 1 H), 1.86-1
.73 (m, 2 H), 1.51 (m, 1 H), 1.28 (d, J = 6.7 Hz, 3
H); MS m/z 431 (M+1). D)
(8f?)-L/-((1RV1-r4-(Methyloxy)phenyllethyl)-A/-(r5-(4-
methyl-1-
piperazinvl)imidazori.2-alpvridin-2-vllmethvl}-5,6,7,8
-tetrahvdro-8- auinolinamine:A solution of
(8f?)-L/-[(5-fluoroimidazo[1
,2-a]pyridin-2-yl)methyl]- L/-{(1R)-1-[4-
(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-quinolin
amine ( 1 .0 g, 2.32 mmol) in 1- methylpiperazine (10
ml_) was heated at 1000C for 48 hours. The reaction
was diluted with dichloromethane and washed with
saturated aqueous sodium bicarbonate. The organic
layer was separated and the aqueous extracted with
additional dichloromethane. The organic layers were
combined, dried over magnesium sulfate, filtered,
concentrated, and purified by flash chromatography (0-
8% ammonium hydroxide in acetonitrile) to give a
quantitative yield ( 1 .2 g) of (8R)-N- {(1 R)-1
-[4-(methyloxy)phenyl]ethyl}- L/-{[5-(4-methyl-1
-piperazinyl)imidazo[1 ,2-
a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinolinam
ine as a yellow oil. 1H NMR (400 MHz, CDCI3) d 8.49
(d, J = 4.5 Hz, 1 H), 7.78 (s, 1 H), 7.62-7.60 (m, 2
H), 7.24- 7.19 (m, 2 H), 7.08 (dd, J = 8.9, 7.2 Hz, 1
H), 6.98 (dd, J = 7.7, 4.7 Hz, 1 H), 6.86- 6.84 (m, 2
H), 6.21 (d, J = 7.0 Hz, 1 H), 4.84 (m, 1 H), 4.07 (m,
1 H), 3.91 (dd, J = 61.8, 17.4 Hz, 2 H), 3.79 (s, 3
H), 3.21-3.14 (m, 4 H), 2.76 (s, 4 H), 2.68-2.54 (m, 2
H), 2.48 (s, 3 H), 2.07 (m, 1 H), 1.86 (m, 2 H), 1.54
(m, 1 H), 1.35 (d, J = 6.9 Hz, 3 H); MS m/z 5 11
(M+1). E)
(8f?)-/V-Methyl-/V-ir5-(4-methyl-1-piperazinvnimidazoH
,2-alPyridin-2-yllmethyl)-
5,6,7,8-tetrahvdro-8-quinolinamine:
(8R)-L/-MethvI-L/-(r5-(4-methvl-1-
piperazinyl)imidazo[1
,2-a]pyridin-2-yl]methyl}-5,6,7,8-tetrahydro-8-quinoli
namine was prepared from (8R)-L/-{(1 R)-1
-[4-(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-
quinolinamine and formaldehyde via deprotection and
reductive amination in a similar manner as described
herein to give a pale yellow oil (53% yield, 2 steps).
1H NMR (400 MHz, CDCI3) d 8.52 (d, 1 H), 7.68 (s, 1
H), 7.33 (d, 1 H), 7.28 (d, 1 H), 7.10 (dd, 1 H), 7.04
(dd, 1 H), 6.23 (dd, 1 H), 4.12 (m, 1 H), 3.96 (s, 2
H), 3.13 (m, 4 H), 2.85- 2.77 (m, 2 H), 2.70-2.65 (m,
4 H), 2.39 (s, 3 H), 2.37 (s, 3 H), 2.14 (m, 1 H),
2.05- 1.96 (m, 2 H), 1.68 (m, 1 H); MS m/z 391 (M+1).
F):
r5-(4-Methyl-1-piperazinvn-2-((methvir(8f?)-5.6,7.8-te
trahvdro-8- quinolinyllamino)methvDimidazori
,2-aipyridin-3-v pmethanol: T5-(4-Methyl-1 -
piperazinyl)-2-({methyl[(8R)-5,6,7,8-tetrahydro-8-
quinolinyl]amino}methyl)imidazo[1
,2-a]pyridin-3-yl]methanol was prepared from (8R)-
L/-methyl-L/-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a
]pyridin-2-yl]methyl}-5,6,7,8-
tetrahydro-8-quinolinamine via hydroxymethylation in a
similar manner as shownherein to give a yellow oil
(22% yield). 1H-NMR (CDCI3) : d 8.42 (d, 1H), 7.31 (m,
2H), 7.06 (m, 1H), 7.02 (m, 1H), 6.40 (d, 1H), 5.29
(m, 2H), 4.01 (m, 3H), 3.52 (m, 1H), 3.38 (m, 1H),
2.90 (m, 4H), 2.78 (m, 1H), 2.67 (m, 1H), 2.52 (m,
2H), 2.40 (s, 3H), 2.21 (m, 1H), 2.14 (s, 3H), 1.96
(m, 2H), 1.69 (m, 1H); MS m/z 421 (M+1). BIOLOGICAL
SECTION FUSION ASSAY Plasmid Generation The complete
coding sequences of HIV-1 tat (GenBank Accession No.
X07861) and rev (GenBank Accession No. M34378) were
cloned into pcDNA3.1 expression vectors containing
G418 and hygromycin resistance genes, respectively.
The complete coding sequence of the HIV-1 (HXB2
strain) gp160 envelope gene (nucleotide bases
6225-8795 of GenBank Accession No. K03455) was cloned
into plasmid pCRII-TOPO. The three HIV genes were
additionally inserted into the baculovirus shuttle
vector, pFastBacMami , under the transcriptional
control of the CMV promoter. A construction of the
pHIV-l LTR containing mutated NFkB sequences linked to
the luciferase reporter gene was prepared by digesting
pcDNA3.1, containing the G418 resistance gene, with
Nru I and Bam HI to remove the CMV promoter. LTR-luc
was then cloned into the Nru I/Bam HI sites of the
plasmid vector. Plasmid preparations were performed
after the plasmids were amplified in Escherichia coli
strain DH5-alpha. The fidelity of the inserted
sequences was confirmed by double-strand nucleotide
sequencing using an ABI Prism Model 377 automated
sequencer. BacMam Baculovirus Generation Recombinant
BacMam baculoviruses were constructed from pFastBacMam
shuttle plasmids by using the bacterial cell-based
Bac-to-Bac system. Viruses were propagated in Sf9
(Spodoptera frugiperda) cells cultured in Hink's
TNM-FH Insect media supplemented with 10% (v/v) fetal
bovine serum and 0.1% (v/v) pluronic F-68 according to
established protocols. Cell Culture Human osteosarcoma
(HOS) cells that naturally express human CXCR4 were
transfected with human CCR5, human CD4 and the
pHIV-LTR-luciferase plasmid using FuGENE 6
transfection reagent. Single cells were isolated and
grown under selection condition in order to generate a
stable HOS (hCXCR4/hCCR5/hCD4/pHIVLTR- luciferase)
clonal cell line. The cells were maintained in
Dulbeccos modifiedEagles media supplemented with 10%
fetal calf serum (FCS), G418 (400ug/ml), puromycin
(1ug/ml), mycophenolic acid (40ug/ml), xanthine
(250ug/ml) and hypoxanthine (13.5ug/ml) to maintain a
selection pressure for cells expressing the
LTR-luciferase, hCCR5 and hCD4, respectively. Human
embryonic kidney (HEK- 293) cells stably transfected
to express the human macrophage scavenging receptor
(Class A, type 1; GenBank Accession No. D90187), were
maintained in DMEM/F-12 media (1:1) supplemented with
10% FCS and 1.5ug/ml puromycin. The expression of this
receptor by the HEK-293 cells enhances their ability
to stick to tissue culture treated plasticware.
Transduction of HEK-293 cells HEK-293 cells were
harvested using enzyme-free cell dissociation buffer.
The cells were resuspended in DMEM/F-12 media
supplemented with 10% FCS and 1.5ug/ml and counted.
Tranductions were performed by direct addition of
BacMam baculovirus containing insect cell media to
cells. The cells were simultaneously transduced with
BacMam baculovirus expressing HIV-1 tat, HIV-1 rev and
HIV-1 gp160 (from the HXB2 HIV strain). Routinely an
MOI of 10 of each virus was added to the media
containing the cells. 2mM butyric acid was also added
to the cells at this stage to increase protein
expression in transduced cells. The cells were
subsequently mixed and seeded into a flask at 30
million cells per T225. The cells were incubated at
370C, 5% CO2, 95% humidity for 24h to allow for
protein expression. Cell/cell fusion assay format HEK
and HOS cells were harvested in DMEM/F-12 media
containing 2% FCS and DMEM media containing 2% FCS,
respectively, with no selection agents added.
Compounds were plated as 1ul spots in 100% DMSO on a
96-well CulturPlate plates. HOS cells (5OuI) were
added first to the wells, followed immediately by the
HEK cells (5OuI). The final concentration of each cell
type was 20,000 cells per well. Following these
additions, the cells were returned to a tissue culture
incubator (370C; 5%CO 2/95% air) for an additional
24h. Measurement of Luciferase Production Following
the 24h incubation, total cellular luciferase activity
was measured using the LucLite Plus assay kit
(Packard, Meridien, CT). In brief, 10OuI of this
reagent was added to each well. The plates were sealed
and mixed. The plates were dark adapted for
approximately 10min prior to the luminescence being
read on a Packard TopCount.FUNCTIONAL ASSAY Cell
Culture Human embryonic kidney (HEK-293) cells were
maintained and harvested as described above. Cells
were plated in 96-well, black clear bottom,
poly-lysine coated plates at a concentration of 40,000
cells per well in a final volume of 100ul containing
human CXCR4 BacMam (MOI = 25) and Gqi5 BacMam (MOI =
12.5). The cells were incubated at 370C, 5% CO2, 95%
humidity for 24h to allow for protein expression.
Functional FLIPR Assay After the required incubation
time the cells were washed once with 5OuI of fresh
serum-free DMEM/F12 media containing probenicid. 5OuI
of dye solution was then added to the cells (Calcium
Plus Assay Kit Dye; Molecular Devices) was dissolved
in 200ml of the above probenicid/BSA containing media
and incubated for 1h. Cell plates were transferred to
a Fluorometric Imaging Plate Reader (FLIPR). Upon
addition the effect of the compounds on the change in
[Ca2+ j was examined to determine if the compounds
were agonists or antagonists (ability to block SDF-1
alpha activity) at the CXCR4 receptor. IC50 values are
determined and pKb values are calculated using the
Leff and Dougall equation: KB = IC50 / (( 2 + (
[agonist] / EC5O Lb)L1/b - 1) Where IC50 is that
defined by the antagonist concentration-response curve
[agonist] is the EC80 concentration of agonist used
EC50 is that defined by the agonist
concentration-response curve b is the slope of the
agonist concentrationresponse curve. HOS HIV-1
INFECTIVITY ASSAY HIV Virus Preparation Compounds were
profiled against two HIV-1 viruses, the M-tropic (CCR5
utilizing) Ba-L strain and the T-tropic (CXCR4
utilizing) IHB strain. Both viruses were propagated in
human peripheral blood lymphocytes. Compounds were
tested for there ability to block infection of the HOS
cell line (expressing
hCXCR4/hCCR5/hCD4/pHIV-LTR-luciferase) by either HIV-1
Ba-L or HIV-1 IMB. Compound cytotoxicity was also
examined in the absence of virus addition. HOS HIV-1
infectivity assay format HOS cells (expressing
hCXCR4/hCCR5/hCD4/pHIV-LTR-luciferase) were harvested
and diluted in Dulbeccos modified Eagles media
supplemented with 2% FCS and non-essential amino acid
to a concentration of 60,000 cells/ml. The cells were
plated into 96-well plates (100ul per well) and the
plates were placed in a tissue culture incubator
(370C; 5%CO 2/95% air) for a period of
24h.Subsequently, 5OuI of the desired drug solution (4
times the final concentration) was added to each well
and the plates were returned to the tissue culture
incubator (370C; 5%CO 2/95% air) for 1h. Following
this incubation 5OuI of diluted virus was added to
each well (approximately 2 million RLU per well of
virus). The plates were returned to the tissue culture
incubator (370C; 5%CO 2/95% air) and were incubated
for a further 96h. Following this incubation the
endpoint for the virally infected cultures was
quantified following addition of Steady-Glo Luciferase
assay system reagent (Promega, Madison, Wl). Cell
viability or non-infected cultures was measured using
a CellTiter-Glo luminescent cell viability assay
system (Promega, Madison, Wl). All luminescent
readouts are performed on a Topcount luminescence
detector (Packard, Meridien, CT). TABLE 1OUINAZOLINES
USEFUL AS MODULATORS OF ION CHANNELS CROSS-REFERENCE
TO RELATED APPLICATIONS [0001] This application claims
the benefit under 35 U.S.C.  119 to United States
Provisional application serial no. 60/607,150, filed
September 2, 2004, United States Provisional
application serial no. 60/607,037, filed September 2,
2004, United States Provisional application serial no.
60/607,033, filed September 2, 2004, United States
Provisional application serial no. 60/607,036, filed
September 2, 2004, and United States Provisional
application serial no. 60/607,245, filed September 2,
2004, the entire contents of each of the above
application being incorporated herein by reference.
TECHNICAL FIELD OF THE INVENTION [0002] The present
invention relates to compounds useful as inhibitors of
ion channels. The invention also provides
pharmaceutically acceptable compositions comprising
the compounds of the invention and methods of using
the compositions in the treatment of various
disorders. BACKGROUND OF THE INVENTION [0003] Na
channels are central to the generation of action
potentials in all excitable cells such as neurons and
myocytes. They play key roles in excitable tissue
including brain, smooth muscles of the
gastrointestinal tract, skeletal muscle, the
peripheral nervous system, spinal cord and airway. As
such they play key roles in a variety of disease
states such as epilepsy (See Moulard, B. and D.
Bertrand (2002) "Epilepsy and sodium channel blockers"
Expert Opin. Ther. Patents 12(1): 85-91)), pain (See,
Waxman, S. G., S. Dib-Hajj, et al. (1999) "Sodium
channels and pain" Proc Natl Acad Sci U S A 96(14):
7635-9 and Waxman, S. G., T. R. Cummins, et al. (2000)
"Voltage-gated sodium channels and the molecular
pathogenesis of pain: a review" J Rehabil Res Dev
37(5): 517-28), myotonia (See, Meola, G. and V.
Sansone (2000) "Therapy in myotonic disorders and in
muscle channelopathies" Neurol Sci 21(5): S953-61 and
Mankodi, A. and C. A. Thornton (2002) "Myotonic
syndromes" Curr Opin Neurol 15(5): 545-52), ataxia
(See, - l -Meisler, M. H., J . A. Kearney, et al.
(2002) "Mutations of voltage-gated sodium channels in
movement disorders and epilepsy" Novartis Found Svmp
241: 72-81), multiple sclerosis (See, Black,- J . A.,
S. Dib-Hajj, et al. (2000) "Sensory neuron-specific
sodium channel SNS is abnormally expressed in the
brains of mice with experimental allergic
encephalomyelitis and humans with multiple sclerosis"
Proc Natl Acad Sci U S A 97(21): 11598-602, and
Renganathan, M., M. Gelderblom, et al. (2003)
"Expression of Na(v)1.8 sodium channels perturbs the
firing patterns of cerebellar purkinje cells" Brain
Res 959(2): 235-42), irritable bowel (Se Su, X., R. E.
Wachtel, et al. (1999) "Capsaicin sensitivity and
voltage-gated sodium currents in colon sensory neurons
from rat dorsal root ganglia" Am J Physiol 277(6 Pt
1): Gl 180-8, and Laird, J. M., V. Souslova, et al.
(2002) "Deficits in visceral pain and referred
hyperalgesia in Navl.8 (SNS/PN3)- null mice" J
Neurosci 22(19): 8352-6), urinary incontinence and
visceral pain (See,Yoshimura, N., S. Seki, et al.
(2001) "The involvement of the tetrodotoxin-resistant
sodium channel Na(v)1.8 (PN3/SNS) in a rat model of
visceral pain" J Neurosci 21(21): 8690-6), as well as
an array of psychiatry dysfunctions such as anxiety
and depression (See, Hurley, S. C. (2002) "Lamotrigine
update and its use in mood disorders" Ann Pharmacother
36(5): 860-73). [0004] Voltage gated Na channels
comprise a gene family consisting of 9 different
subtypes (NaVl. 1-NaVl .9). These subtypes show tissue
specific localization and functional differences (See,
Goldin, A. L. (2001) "Resurgence of sodium channel
research" Annu Rev Physiol 63: 871- 94). Three members
of the gene family (NaVl. 8, 1.9, 1.5) are resistant
to block by the wellknown Na channel blocker TTX,
demonstrating subtype specificity within this gene
family. Mutational analysis has identified glutamate
387 as a critical residue for TTX binding (See, Noda,
M., H. Suzuki, et al. (1989) "A single point mutation
confers tetrodotoxin and saxitoxin insensitivity on
the sodium channel II" FEBS Lett 259(1): 213-6).
[0005] In general, voltage-gated sodium channels
(NaVs) are responsible for initiating the rapid
upstroke of action potentials in excitable tissue in
nervous system, which transmit the electrical signals
that compose and encode normal and aberrant pain
sensations. Antagonists of NaV channels can attenuate
these pain signals and are useful for treating a
variety of pain conditions, including but not limited
to acute, chronic, inflammatory, and neuropathic pain.
Known NaV antagonists, such as TTX, lidocaine (See,
Mao, J. and L. L. Chen (2000) "Systemic lidocaine for
neuropathic pain relief Pain 87(1): 7-17.)
bupivacaine, phenytoin (See, Jensen, T. S. (2002)
"Anticonvulsants in neuropathic pain: rationale and
clinical evidence" Eur J Pain 6(Suppl A): 61-8),
lamotrigine (See, Rozen, T. D. (2001) "Antiepileptic
drugs in the management of cluster headache and
trigeminal neuralgia" Headache 41 Suppl 1: S25-32 and
Jensen, T. S. (2002) "Anticonvulsants in neuropathic
pain: rationale and clinical evidence" Eur J Pain 6
(Suppl A): 61-8.), and carbamazepine (See, Backonja,
M. M. (2002) "Use of anticonvulsants for treatment of
neuropathic pain" Neurology 59(5 Suppl 2): S14-7),
have been shown to be useful attenuating pain in
humans and animal models. [0006] Hyperalgesia (extreme
sensitivity to something painful) that develops in the
presence of tissue injury or inflammation reflects, at
least in part, an increase in the excitability of
highthreshold primary afferent neurons innervating the
site of injury. Voltage sensitive sodium channels
activation is critical for the generation and
propagation of neuronal action potentials. There is a
growing body of evidence indicating that modulation of
NaV currents is an endogenous mechanism used to
control neuronal excitability (See, Goldin, A. L.
(2001) "Resurgence of sodium channel research" Annu
Rev Physiol 63: 871-94.). Several kinetically and
pharmacologically distinct voltage-gated sodium
channels are found in dorsal root ganglion (DRG)
neurons. The TTX-resistant current is insensitive to
micromolar concentrations of tetrodotoxin, and
displays slow activation and inactivation kinetics and
a more depolarized activation threshold when compared
to other voltage-gated sodium channels. TTX-resistant
sodium currents are primarily restricted to a
subpopulation of sensory neurons likely to be involved
in nociception. Specifically, TTX-resistant sodium
currents are expressed almost exclusively in neurons
that have a small cell-body diameter; and give rise to
small-diameter slow-conducting axons and that are
responsive to capsaicin. A large body of experimental
evidence demonstrates that TTX-resistant sodium
channels are expressed on C-fibers and are important
in the transmission of nociceptive information to the
spinal cord. [0007] Intrathecal administration of
antisense oligo-deoxynucleotides targeting a unique
region of the TTX-resistant sodium channel (NaV1.8)
resulted in a significant reduction in PGE2-induced
hyperalgesia (See, Khasar, S. G., M. S. Gold, et al.
(1998) "A tetrodotoxinresistant sodium current
mediates inflammatory pain in the rat" Neurosci Lett
256(1): 17-20). More recently, a knockout mouse line
was generated by Wood and colleagues, which lacks
functional NaVl. 8. The mutation has an analgesic
effect in tests assessing the animal's response to the
inflammatory agent carrageenan (See, Akopian, A. N.,
V. Souslova, et al. (1999) "The tetrodotoxin-resistant
sodium channel SNS has a specialized function in pain
pathways" NatNeurosci 2(6): 541-8.). In addition,
deficit in both mechano- and thermoreception were
observed in these animals. The analgesia shown by the
Navl.8 knockout mutants is consistent with
observations about the role of TTX-resistant currents
in nociception. [0008] Immunohistochemical, in-situ
hybridization and in-vitro electrophysiology
experiments have all shown that the sodium channel
NaV1.8 is selectively localized to the small sensory
neurons of the dorsal root ganglion and trigeminal
ganglion (See, Akopian, A. N., L. Sivilotti, et al.
(1996) "A tetrodotoxin-resistant voltage-gated sodium
channel expressed by sensory neurons" Nature
379(6562): 257-62.). The primary role of these neurons
is the detection and transmission of nociceptive
stimuli. Antisense and immunohistochemical evidence
also supports a role for NaVl. 8 in neuropathic pain
(See, Lai, J., M. S. Gold, et al. (2002) "Inhibition
of neuropathic pain by decreased expression of the
tetrodotoxin-resistant sodium channel, NaV1.8" Pain
95(1-2): 143-52, and Lai, J., J . C. Hunter, et al.
(2000) "Blockade of neuropathic pain by antisense
targeting of tetrodotoxin- resistant sodium channels
in sensory neurons" Methods Enzvmol 314: 201-13.).
NaVl. 8 protein is upregulated along uninjured
C-fibers adjacent to the nerve injury. Antisense
treatment prevents the redistribution of NaVl. 8 along
the nerve and reverses neuropathic pain. Taken
together the gene-knockout and antisense data support
a role for NaVl. 8 in the detection and transmission
of inflammatory and neuropathic pain. [0009] Several
Na channel blockers are currently used or being tested
in the clinic to treat epilepsy (See, Moulard, B. and
D. Bertrand (2002) "Epilepsy and sodium channel
blockers" Expert Opin. Ther. Patents 12(1): 85-91.);
acute (SeJ1 Wiffen, P., S. Collins, et al. (2000)
"Anticonvulsant drugs for acute and chronic pain"
Cochrane Database Svst Rev 3), chronic (See, Wiffen,
P., S. Collins, et al. (2000) "Anticonvulsant drugs
for acute and chronic pain" Cochrane Database Svst Rev
3, and Guay, D. R. (2001) "Adjunctive agents in the
management of chronic pain" Pharmacotherapy 21(9):
1070-81), inflammatory (See Gold, M. S. (1999)
"Tetrodotoxinresistant Na+ currents and inflammatory
hyperalgesia." Proc Natl Acad Sci U S A 96(14): 7645-
9), and neuropathic pain (See, Strichartz, G. R., Z.
Zhou, et al. (2002) "Therapeutic concentrations of
local anaesthetics unveil the potential role of sodium
channels in neuropathic pain" Novartis Found Svmp 241:
189-201, and Sandner-Kiesling, A., G. Rumpold
Seitlinger, et al. (2002) "Lamotrigine monotherapy for
control of neuralgia after nerve section" Acta
Anaesthesiol Scand 46(10): 1261-4); cardiac
arrhythmias (See, An, R. H., R. Bangalore, et
al.(1996) "Lidocaine block of LQT-3 mutant human Na+
channels" Circ Res 79(1): 103-8, and Wang, D. W., K.
Yazawa, et al. (1997) "Pharmacological targeting of
long QT mutant sodium channels" J Clin Invest 99(7):
1714-20); neuroprotection (See Taylor, C. P. and L. S.
Narasimhan (1997) "Sodium channels and therapy of
central nervous system diseases" Adv Pharmacol 39:
47-98) and as anesthetics (See, Strichartz, G. R., Z.
Zhou, et al. (2002) "Therapeutic concentrations of
local anaesthetics unveil the potential role of sodium
channels in neuropathic pain." Nvartis Found Svmp 241:
189-201). [0010] Various animal models with clinical
significance have been developed for the study of
sodium channel modulators for numerous different pain
indications. E.g., malignant chronic pain, see,
Kohase, H., et al., Acta Anaesthesiol Scand. 2004;
48(3):382-3; femur cancer pain (see, Kohase, H., et
al., Acta Anaesthesiol Scand. 2004; 48(3):382-3);
non-malignant chronic bone pain (see, Ciocon, J. O. et
al., J Am Geriatr Soc. 1994; 42(6):593-6); rheumatoid
arthritis (see, Calvino, B. et al., Behav Brain Res.
1987; 24(1): 11-29); osteoarthritis (see, Guzman, R.
E., et al., Toxicol Pathol. 2003; 31(6):619-24);
spinal stenosis (see, Takenobu, Y. et al., J Neurosci
Methods. 2001; 104(2):191-8); Neuropathic low back
pain (see, Hines, R., et al., Pain Med. 2002;
3(4):361-5; Massie, J . B., et al., J Neurosci
Methods. 2004; 137(2):283-9; neuropathic low back pain
(see, Hines, R., et al., Pain Med. 2002; 3(4):361-5;
Massie, J . B., et al., J Neurosci Methods. 2004;
137(2):283-9); myofascial pain syndrome (see, Dalpiaz
& Dodds, J Pain Palliat Care Pharmacother. 2002;
16(l):99-104; Sluka KA et al., Muscle Nerve. 2001;
24(l):37-46); fibromyalgia (see, Bennet & Tai, Int J
Clin Pharmacol Res. 1995;15(3):1 15-9);
temporomandibular joint pain (see, Ime H, Ren K, Brain
Res MoI Brain Res. 1999; 67(l):87-97); chronic
visceral pain, including, abdominal (see, Al-Chaer, E.
D., et al., Gastroenterology. 2000; 119(5): 1276-85);
pelvic/perineal pain, (see, Wesselmann et al.,
Neurosci Lett. 1998; 246(2):73- 6); pancreatic (see,
Vera-Portocarrero, L. B., et al., Anesthesiology.
2003; 98(2):474-84); IBS pain (see, Verne, G. N., et
al., Pain. 2003; 105(l-2):223-30; La JH et al., World
Gastroenterol. 2003; 9(12):2791-5); chronic headache
pain (see, Willimas & Stark, Cephalalgia. 2003;
23(10):963-71); migraine (see, Yamamura, H., et al., J
Neurophysiol. 1999; 81(2):479-93); tension headache,
including, cluster headaches (see, Costa, A., et al.,
Cephalalgia. 2000; 20(2):85-91); chronic neuropathic
pain, including, post-herpetic neuralgia (see, Attal,
N., et al., Neurology. 2004; 62(2):218-25; Kim & Chung
1992, Pain 50:355); diabetic neuropathy (see, Beidoun
A et al., Clin J Pain. 2004; 20(3):174-8; Courteix, C
, et al., Pain. 1993; 53(l):81-8);HIV- associated
neuropathy (see, Portegies & Rosenberg, Ned Tijdschr
Geneeskd. 2001; 145(15):731-5; Joseph EK et al, Pain.
2004; 107(l-2):147-58; Oh, S. B., et al, J Neurosci.
2001; 21(14):5027-35); trigeminal neuralgia (see,
Sato, J., et al., Oral Surg Oral Med Oral Pathol Oral
Radiol Endod. 2004; 97(l):18-22; Imamura Y et al., Exp
Brain Res. 1997; 116(l):97-103); Charcot-Marie Tooth
neuropathy (see, Sereda, M., et al., Neuron. 1996;
16(5): 1049-60); hereditary sensory neuropathies (see,
Lee, M. J., et al., Hum MoI Genet. 2003;
12(15):1917-25); 



peripheral nerve injury (see, Attal, N., et al.,
Neurology. 2004; 62(2):218-25; Kim & Chung 1992, Pain
50:355; Bennett & Xie, 1988, Pain 33:87; Decostered, I
. & Woolf, C. J., 2000, Pain 87:149; Shir, Y. &
Seltzer, Z. 1990; Neurosci Lett 115:62); painful
neuromas (see, Nahabedian & Johnson, Ann Plast Surg.
2001; 46(l):15-22; Devor & Raber, Behav Neural Biol.
1983; 37(2):276-83); ectopic proximal and distal
discharges (see, Liu, X. et al., Brain Res. 2001;
900(l):119-27); radiculopathy (see, Devers & Galer,
(see, Clin J Pain. 2000; 16(3):205-8; Hayashi N et
al., Spine. 1998; 23(8):877-85); chemotherapy induced
neuropathic pain (see, Aley, K. O., et al.,
Neuroscience. 1996; 73(l):259-65);
radiotherapy-induced neuropathic pain; post-mastectomy
pain (see, Devers & Galer, Clin J Pain. 2000;
16(3):205-8); central pain (Cahana, A., et al., Anesth
Analg. 2004; 98(6): 158 1-4), spinal cord injury pain
(see, Hains, B. C , et al., Exp Neurol. 2000;
164(2):426-37); post-stroke pain; thalamic pain (see,
LaBuda, C. J., et al., Neurosci Lett. 2000;
290(l):79-83); complex regional pain syndrome (see,
Wallace, M. S., et al., Anesthesiology. 2000;
92(l):75-83; Xantos D et al., J Pain. 2004; 5(3 Suppl
2):S1); phanton pain (see, Weber, W. E., Ned Tijdschr
Geneeskd. 2001; 145(17):813-7; Levitt & Heyback, Pain.
1981; 10(l):67-73); intractable pain (see, Yokoyama,
M., et al., Can J Anaesth. 2002; 49(8):810- 3); acute
pain, acute post-operative pain (see, Koppert, W., et
al., Anesth Analg. 2004; 98(4):1050-5; Brennan, T. J.,
et al., Pain. 1996; 64(3):493-501); acute
musculoskeletal pain; joint pain (see, Gotoh, S., et
al., Ann Rheum Dis. 1993; 52(1 1):817-22); mechanical
low back pain (see, Kehl, L. J., et al., Pain. 2000;
85(3):333-43); neck pain; tendonitis; injury/exercise
pain (see, Sesay, M., et al., Can J Anaesth. 2002;
49(2): 137-43); acute visceral pain, including,
abdominal pain; pyelonephritis; appendicitis;
cholecystitis; intestinal obstruction; hernias; etc
(see, Giambernardino, M. A., et al., Pain. 1995;
61(3):459-69); chest pain, including, cardiac Pain
(see, Vergona, R. A., et al., Life Sci. 1984; 35(1 8):
1877-84); pelvic pain, renal colic pain, acute
obstetric pain, including, labor pain (see, Segal, S.,
et al., Anesth Analg. 1998; 87(4):864-9); cesarean
section pain; acute inflammatory, burn and trauma
pain; acute intermittent pain, including,
endometriosis (see, Cason, A. M., et al.,Horm Behav.
2003; 44(2): 123-31); acute herpes zoster pain; sickle
cell anemia; acute pancreatitis (see, Toma, H;
Gastroenterology. 2000; 119(5): 1373-81); breakthrough
pain; orofacial pain, including, sinusitis pain,
dental pain (see, Nusstein, J., et al, J Endod. 1998;
24(7):487-91; Chidiac, J . J., et al, Eur J Pain.
2002; 6(l):55-67); multiple sclerosis (MS) pain (see,
Sakurai & Kanazawa, J Neurol Sci. 1999; 162(2):
162-8); pain in depression (see, Greene B, Curr Med
Res Opin. 2003; 19(4):272-7); leprosy pain; behcet's
disease pain; adiposis dolorosa (see, Devillers &
Oranje, Clin Exp Dermatol. 1999; 24(3):240-l);
phlebitic pain; Guillain-Barre pain; painful legs and
moving toes; Haglund syndrome; erythromelalgia pain
(see, Legroux-Crespel, E., et al., Ann Dermatol
Venereol. 2003; 130(4):429-33); Fabry's disease pain
(see, Germain, D. P., J Soc Biol. 2002;196(2):183-90);
Bladder and urogenital disease, including, urinary
incontinence (see, Berggren, T., et al., J Urol. 1993;
150(5 Pt l):1540-3); hyperactivity bladder (see,
Chuang, Y. C , et al., Urology. 2003; 61(3):664-70);
painful bladder syndrome (see, Yoshimura, N., et al.,
J Neurosci. 2001; 21(21):8690-6); interstitial
cyctitis (IC) (see, Giannakopoulos& Campilomatos, Arch
Ital Urol Nefrol Androl. 1992; 64(4):337-9; Boucher,
M., et al., J Urol. 2000; 164(l):203- 8); and
prostatitis (see, Mayersak, J. S., Int Surg. 1998;
83(4):347-9; Keith, I. M., et al., J Urol. 2001;
166(l):323-8). [0011] Unfortunately, as described
above, the efficacy of currently used sodium channel
blockers and calcium channel blockers for the disease
states described above has been to a large extent
limited by a number of side effects. These side
effects include various CNS disturbances such as
blurred vision, dizziness, nausea, and sedation as
well more potentially life threatening cardiac
arrhythmias and cardiac failure. Such undesirable side
effects may be avoided by using a Na channel blocker
that exhibit a degree of selectivity in its activity
against a Na channel subtype. However, Na channel
blockers currently in the market lack such
selectivity. Perhaps because of this lack of molecular
selectivity, drugs currently in the market exhibit
use-dependent block and generally show higher affinity
at depolarized potentials resulting in the
preferential targeting of actively firing neurons,
believed to be a key factor in the therapeutic window
of existing Na channel blocking drugs. While every
drug has it own unique therapeutic profile, current Na
channel blockers are generally associated with central
nervous system (CNS) and cardiovascular (CV)
side-effects, including blood pressure changes, which
are often doselimiting. Dizziness, sedation, nausea,
ataxia, and confusion are some of the specific
side-effects observed for phenytoin(tm),
mexiletine(tm), and lidocaine(tm). [0012] There is
also a need to develop Na channel blockers that have
minimal or no inhibitory activity against the hERG
channel. hERG (human ether a-go-go related gene)
encodes a potassium ion channel (hERG channel) that is
involved in cardiac repolarization. See, e.g.,
Pearlstein, R., R. Vaz, et al. (2003). "Understanding
the Structure-Activity Relationship of the Human
Ether-a-go-go-Related Gene Cardiac K(+) Channel. A
Model for Bad Behavior." J Med Chem 46(1 1): 2017-22.
Interaction with with the hERG channel is one
indicator of potential cardaic toxicity. hERG-block
increases the likelihood of cardiac QT-interval
prolongation and dispersion. A subset of compounds
that prolong the QT interval can cause ventricular
fibrillation and cardiac failure. Belardinelli, L., C.
Antzelevitch and M.A. Vos (2003). "Assessing
predictors of drug-induced torsade de pointes". Trends
Pharmacol Sci. 24 (12): 619-25; Al- Khatib, S. M.,
N.M. LaPointe, et al. (2003). "What clinicians should
know about the QT interval." Jama 289(16): 2120-7;
http://www.fenichel.net/pages/site_map.htm . [0013]
There is also a need to develop Na channel blockers
that have minimal or no inhibitory activity against
the Cytochrome P450 enzyme family. Within this family,
CYP 3A4 isoform is believed to be the major isoform
present in the liver and small intestines. Other key
isoforms include CYP 2D6, CYP 2C9, and CYP 1A2. See,
e.g., United States patent 6,514,687, the disclosure
whereof is incorporated herein by reference. A Na
channel blocker that inhibits one or more of the
isoforms can cause undesirable side effect or can
cause undesirable drug-drug interactions when
administered with another drug that interacts with
that isoform. See, e.g, Davit, B., et al. (1999), "FDA
Evaluations Using In Vitro Metabolism to Predict and
Interpret In Vivo Metabolic Drug-Drug Interactions:
Impact on Labeling," J . Clin. Pharmacol., 39:
899-910; "Drug Metabolism/Drug Interaction Studies in
the Drug Development Process: Studies In Vitro, Dept.
of Health and Human Services, U.S.F.D.A
(http://www.fda.gov/cder/guidance.htm) . [0014] There
is also a need to develop Na channel blockers that
exhibit selectivity against a certain sub-type of Na
channel. Particularly useful are compounds that have a
desirably low activity against NaV 1.2. [0015] There
is also a need to develop Na channel blockers that
have a desirably low activity against L-type calcium
channel 1.2. CaVl .2 calcium channels are abundantly
expressed in smooth and striated muscle, especially in
the heart, brain and endocrine cells. Blocking
thesechannels can be therapeutically useful, but it
can also result in significant side effects. The most
significant concerns are impairment of cardiac
contractility (that is, a negative inotropic effect)
and slowing of electrical conduction in the pacemaker
regions of the heart. See, e.g., Kizer, J . R., et
al., "Epidemiologic Review of the Calcium Channel
Blocker Drugs," Arch. Intern Med. 2001; 161: 1145-1
158. [0016] There is also a need to Na channel
blockers that have a desirably low activity against
potassiums channel 1.5 ("KvI. 5"; also known as
KCNA5). KvI. 5 is found primarily in human atrial
cells, but also in brain. See, e.g., Gutman, G. A., et
al., "Compendium of Voltage-Gated Ion Channels:
Potassium Channels," Pharmacol. Rev., 55: 583-585
(2003). Unwanted block of Kv 1.5 could produce
convulsion or ataxia. [0017] There is also a need to
develop Na channel blockers that have improved
pharmacokinetic and/or pharmacodynamic properties and,
therefore, are better suited for in-vivo
administration for therapeutic purposes. Such
properties include aqueous solubility,
bioavailability, clearance kinetics, etc. See, e.g.,
Shargel, L., Yu, A., Ed's "Applied Biopharmaceutics &
Pharmacokinetics", 4th Ed., McGraw-Hill, New York,
1999; Yacobi, A., Skelly, JP. , Shah, V.P., Benet,
L.Z., Ed's. "Integration of Pharmacokinetics,
Pharmacodynamics, and Toxicokinetics in Rational Drug
Development", Plenum Press, New York, 1993; Lee, J.S.,
Obach, R.S., Fisher, M.B., Ed's. "Drug Metabolizing
Enzymes Cytochrome P450 and Other Enzymes in Drug
Discovery and Development", Marcel Dekker, New York,
2003; Birkett, DJ. "Pharmacokinetics Made Easy",
McGraw-Hill Australia, Roseville, Australia, 2002;
Katzung, B.G. "Basic & Clinical Pharmacology",
McGraw-Hill, New York, 2001; Welling, P.G., Tse,
F.L.S., Ed's. "Pharmcokinetics", Marcel Dekker, New
York, 1988; Thomas, G. "Medicinal Chemistry An
Introduction", Wiley & Sons, New York, 2000; and
Gennaro, A. R., et al., "Remington: The Science and
Practice of Pharmacy," 20th Ed., Lippincott, Williams,
& Wilkins (2003). [0018] Na channel blocker that meets
one or more of the above unmet needs would be a very
desirable improvement over the currently marketed Na
channel blockers and would greatly benefit patients in
need of a therapy therewith. SUMMARY QF THE INVENTION
[0019] The present invention provides compounds of
formula I :i ; or a pharmaceutically acceptable salt
or derivative thereof. [0020] These compounds and
pharmaceutically acceptable compositions are useful
for treating or lessening the severity of a variety of
diseases, disorders, or conditions, including, but not
limited to, acute, chronic, neuropathic, or
inflammatory pain, arthritis, migrane, cluster
headaches, trigeminal neuralgia, herpetic neuralgia,
general neuralgias, epilepsy or epilepsy conditions,
neurodegenerative disorders, psychiatric disorders
such as anxiety and depression, myotonia, arrythmia,
movement disorders, neuroendocrine disorders, ataxia,
multiple sclerosis, irritable bowel syndrome,
incontinence, visceral pain, osteoarthritis pain,
postherpetic neuralgia, diabetic neuropathy, radicular
pain, sciatica, back pain, head or neck pain, severe
or intractable pain, nociceptive pain, breakthrough
pain, postsurgical pain, or cancer pain. DETAILED
DESCRIPTION OF THE INVENTION [0021] I . General
Description of Compounds of the Invention: [0022] The
present invention provides a compound of formula I :
I; .or a pharmaceutically acceptable salt or
derivative thereof, wherein: R and R , taken together
with the nitrogen atom, form a substituted ring
selected from:(A) (B) (C) (D) or (E); wherein, in ring
(A): each of i 1 and r \ is independently 0-3,
provided that In n1 is 2-6; Z1 is 0-4; Sp1 is -O-,
-S-, -NR'-, or a C1-C6 alkylidene linker, wherein up
to two methylene units are optionally and
independently replaced by -O-, -S-, -CO-, -CS-,
-COCO-, -CONR'-, -CONR'NR'-, -CO2-, -OCO-, -NR5CO2-,
-NR'CONR'-, -OCONR'-, -NR'NR', -NR'NR'CO-, -NR'CO-,
-SO, -SO2-, -NR'-, -SO2NR'-, NR5SO2-, or -NR5SO2NR'-,
provided that Sp1 is attached to the carbonyl group
through an atom other than carbon; ring B1 is a 4-8
membered, saturated, partially unsaturated, or
aromatic, monocyclic heterocyclic ring having having
1-4 heteroatoms selected from O, S, or N, wherein ring
B1 is optionally substituted with W1 independent
occurrences of -R11, wherein wi is 0-4; wherein, in
ring (B):G2 is -N-, or CH; each of m2 and n2 is
independently 0-3, provided that m2+ n2 is 2-6; p2 is
0-2; provided that when G2 is N, then p2 is not 0; q2
is 0 or 1; Z2 is 0-4; Sp2 is a bond or a C1-C6
alkylidene linker, wherein up to two methylene units
are optionally and independently replaced by -O-, -S-,
-CO-, -CS-, -COCO-, -CONR'-, -CONR'NR'-, -CO2-, -OCO-,
-NR CO2-, -NR'CONR'-, -OCONR'-, -NR'NR', -NR'NR'CO-,
-NR'CO-, -SO, -SO2-, -NR'-, -SO2NR'-, NR SO2-, or -NR
SO2NR'-; ring B2 is a 4-8 membered, saturated,
partially unsaturated, or aromatic, monocyclic
heterocyclic ring having having 1-4 heteroatoms
selected from O, S, or N, wherein ring B is 1
optionally substituted with w independent occurrences
of - R , wherein w is 0-4; wherein, in ring (C) or
ring (D): G3 is -N-, -CH-NH-, or -CH-CH2-NH-; each of
m3 and n3 is independently 0-3, provided that m3+n3 is
2-6; P3 is 0-2; Z3 is 0-4; each R is hydrogen, C1-6
aliphatic group, a 3-8-membered saturated, partially
unsaturated, or fully unsaturated monocyclic ring
having 0-3 heteroatoms independently selected from
nitrogen, oxygen, or sulfur, or an 8-12 membered
saturated, partially unsaturated, or fully unsaturated
bicyclic ring system having 0-5 heteroatoms
independently selected from nitrogen, oxygen, or
sulfur; wherein R is optionally substituted with W3
independent occurrences of- R13 , wherein W3 is 0-3;
provided that both R are not simultaneously hydrogen;
R is hydrogen, -COR', -CO2R', -C0N(R') 2, -SOR',
-SO2R', -SO2N(R') 2, -COCOR5, - COCH2COR', -P(O)(OR')
2, -P(O)2OR5, or-PO(R') ; wherein, in ring (E): each
of i 4 and i4 is independently 0-3, provided that In4
+ ri4 is 2-6; p4 is 1-2; Z4 is 0-4;Rg z is Ci-C6
aliphatic group, optionally substituted with W
independent occurrences of - R14, wherein w4 is 0-3; x
and y, each, is independently 0-4; W is ORXY; Rcg is
hydrogen or a group selected from: wherein: each of
WA,WB, we, and WD is independently 0 or 1; each M is
independently selected from hydrogen, Li, Na, K, Mg,
Ca, Ba, -N(R7)4, Ci-C 1 - alkyl, C2-Ci2-alkenyl, or
-R6; wherein 1 to 4 -CH 2 radicals of the alkyl or
alkenyl group, other than the -CH 2 that is bound to
Z, is optionally replaced by a heteroatom group
selected from O, S, S(O), S(O2), or N(R7); and wherein
any hydrogen in said alkyl, alkenyl or R6 is
optionally replaced with a substituent selected from
oxo, -OR7, - R7, N(R7)2, N(R7)3, R7OH, -CN, -CO2 R7, -
C(O)-N(R7)2, S(O)2-N(R7) , N(R7)-C(0)- R7, C(O) R7,
-S(O)n- R7, OCF3 -S(O)n-R6, N(R7)- S(O)2(R7), halo,
-CF3, or -NO2; n is 0-2; M1is H, Ci-Ci 2-alkyl,
C2-C12-alkenyl, or -R6; wherein 1 to 4 -CH 2 radicals
of the alkyl or alkenyl group is optionally replaced
by a heteroatom group selected from O, S, S(O), S(O2),
or N(R7); and wherein any hydrogen in said alkyl,
alkenyl or R6 is optionally replaced with a
substituent selected from oxo, -O R7, - R7, -N(R7)2,
N(R7)3, - R7OH, -CN, -CO2 R7, -C(O)- N(R7)2,
-S(O)2-N(R7) , -N(R7)-C(O)- R7, -C(O) R7, -S(O)n- R7,
-OCF3, -S(O)n-R6, -N(R7)-S(O)2(R7), halo, -CF3, or
-NO2; Z is -CH2-, -0-, -S-, -N(R7)2-; or, when M is
absent, then Z is hydrogen, =0, or =S; Y is P or S,
wherein when Y is S, then Z is not S; X is O or S;
each R7 is independently selected from hydrogen, or
C1-C4 aliphatic, optionally substituted with up to two
Q1;each Qi is independently selected from a 3-7
membered saturated, partially saturated or unsaturated
carbocyclic ring system; or a 5-7 membered saturated,
partially saturated or unsaturated heterocyclic ring
containing one or more heteroatom or heteroatom group
selected from O, N, NH, S, SO, or SO2; wherein Qi is
optionally substituted with up to three substituents
selected from oxo, -OH, -0(Ci-C 4 aliphatic), -C -C4
aliphatic, -NH2, NH(Cj-C 4 aliphatic), -N(Ci-C 4
aliphatic^, -N(Ci-C4 aliphatic)-C(O)- Ci-C4 aliphatic,
-(C C4 aliphatic)-OH, -CN, -CO2H, -CO2(Ci-C4
aliphatic), -C(O)-NH2, -C(O)-NH(Ci-C4 aliphatic),
-C(O)-N(Ci-C4 aliphatic)2, halo or -CF3; R6 is a 5-6
membered saturated, partially saturated or unsaturated
carbocyclic or heterocyclic ring system, or an 8-10
membered saturated, partially saturated or unsaturated
bicyclic ring system; wherein any of said heterocyclic
ring systems contains one or more heteroatoms selected
from O, N, S, S(O)n or N(R7) ; and wherein any of said
ring systems optionally contains 1 to 4 substituents
independently selected from OH, Ci-C4 alkyl, 0-Ci-C 4
alkyl or 0-C(O)-Ci-C 4 alkyl; R9 is C(R7)2, O or
N(R7); each occurrence of R1 1, R12, R13, R14, R3, R4,
and R5 is independently Q-Rx ; wherein Q is a bond or
is a Ci-C6 alkylidene chain wherein up to two
non-adjacent methylene units of Q are optionally and
independently replaced by -NR-, -S-, -0-, -CS-, -CO2-,
-OCO-, - CO-, -COCO-, -CONR-, -NRCO-, -NRCO2-,
-SO2NR-, -NRSO2-, -CONRNR-, -NRCONR-, - OCONR-,
-NRNR-, -NRSO2NR-, -SO-, -SO2-, -PO-, -PO2-,
-OP(O)(OR)-, or -POR-; and each occurrence of Rx is
independently selected from -R', halogen, 0 , =NR',
-NO2, -CN, -OR', - SR', -N(R') 2, -NR'COR',
-NR'CON(R') 2, -NR CO2R', -COR', -CO2R', -OCOR',
-CON(R') 2, - OCON(R') 2, -SOR', -SO2R', -SO2N(R') 2,
-NR SO2R', -NR'SO 2N(R') 2, -COCOR', - COCH2COR',
-OP(O)(OR') 2, -P(O)(OR') 2, -OP(O)2OR', -P(O)2OR',
-PO(R') 2, or -OPO(R') 2; and each occurrence of R is
independently hydrogen or Ci- aliphatic group having
up to three substituents; and each occurrence of R is
independently hydrogen or C1-6 aliphatic group, a
3-8-membered saturated, partially unsaturated, or
fully unsaturated monocyclic ring having 0-3
heteroatoms independently selected from nitrogen,
oxygen, or sulfur, or an 8-12 membered saturated,
partially unsaturated, or fully unsaturated bicyclic
ring system having 0-5 heteroatoms independently
selected from nitrogen, oxygen, or sulfur, wherein R'
has up to foursubstituents; or R and R , two
occurrences of R, or two occurrences of R , are taken
together with the atom(s) to which they are bound to
form an optionally substituted 3-12 membered
saturated, partially unsaturated, or fully unsaturated
monocyclic or bicyclic ring having 0-4 heteroatoms
independently selected from nitrogen, oxygen, or
sulfur. [0023] 2. Compounds and Definitions: [0024]
Compounds of this invention include those described
generally above, and are further illustrated by the
classes, subclasses, and species disclosed herein. As
used herein, the following definitions shall apply
unless otherwise indicated. For purposes of this
invention, the chemical elements are identified in
accordance with the Periodic Table of the Elements,
CAS version, Handbook of Chemistry and Physics, 15 Ed.
Additionally, general principles of organic chemistry
are described in "Organic Chemistry", Thomas Sorrell,
University Science Books, Sausalito: 1999, and
"March's Advanced Organic Chemistry", 5th Ed., Ed.:
Smith, M.B. and March, J., John Wiley & Sons, New
York: 2001, the entire contents of which are hereby
incorporated by reference. [0025] As described herein,
compounds of the invention may optionally be
substituted with one or more substituents, such as are
illustrated generally above, or as exemplified by
particular classes, subclasses, and species of the
invention. It will be appreciated that the phrase
"optionally substituted" is used interchangeably with
the phrase "substituted or unsubstituted." In general,
the term "substituted", whether preceded by the term
"optionally" or not, refers to the replacement of
hydrogen radicals in a given structure with the
radical of a specified substituent. Unless otherwise
indicated, an optionally substituted group may have a
substituent at each substitutable position of the
group, and when more than one position in any given
structure may be substituted with more than one
substituent selected from a specified group, the
substituent may be either the same or different at
every position. Combinations of substituents
envisioned by this invention are preferably those that
result in the formation of stable or chemically
feasible compounds. The term "stable", as used herein,
refers to compounds that are not substantially altered
when subjected to conditions to allow for their
production, detection, and preferably their recovery,
purification, and use for one or more of the purposes
disclosed herein. In some embodiments, a stable
compound or chemically feasible compound is one that
is notsubstantially altered when kept at a temperature
of 4O0C or less, in the absence of moisture or other
chemically reactive conditions, for at least a week.
[0026] The term "aliphatic" or "aliphatic group", as
used herein, means a straight-chain (i.e., unbranched)
or branched, substituted or unsubstituted hydrocarbon
chain that is completely saturated or that contains
one or more units of unsaturation, or a monocyclic
hydrocarbon or bicyclic hydrocarbon that is completely
saturated or that contains one or more units of
unsaturation, but which is not aromatic (also referred
to herein as "carbocycle" "cycloaliphatic" or
"cycloalkyl"), that has a single point of attachment
to the rest of the molecule. Unless otherwise
specified, aliphatic groups contain 1-20 aliphatic
carbon atoms. In some embodiments, aliphatic groups
contain 1-10 aliphatic carbon atoms. In other
embodiments, aliphatic groups contain 1-8 aliphatic
carbon atoms. In still other embodiments, aliphatic
groups contain 1-6 aliphatic carbon atoms, and in yet
other embodiments aliphatic groups contain 1-4
aliphatic carbon atoms. In some embodiments,
"cycloaliphatic" (or "carbocycle" or "cycloalkyl")
refers to a monocyclic C3-Cg hydrocarbon or bicyclic
Cg-C12 hydrocarbon that is completely saturated or
that contains one or more units of unsaturation, but
which is not aromatic, that has a single point of
attachment to the rest of the molecule wherein any
individual ring in said bicyclic ring system has 3-7
members. Suitable aliphatic groups include, but are
not limited to, linear or branched, substituted or
unsubstituted alkyl, alkenyl, alkynyl groups and
hybrids thereof such as (cycloalkyl)alkyl,
(cycloalkenyl)alkyl or (cycloalkyl)alkenyl. [0027] The
term "heteroaliphatic", as used herein, means
aliphatic groups wherein one or two carbon atoms are
independently replaced by one or more of oxygen,
sulfur, nitrogen, phosphorus, or silicon.
Heteroaliphatic groups may be substituted or
unsubstituted, branched or unbranched, cyclic or
acyclic, and include "heterocycle", "heterocyclyl",
"heterocycloaliphatic", or "heterocyclic" groups.
[0028] The term "heterocycle", "heterocyclyl",
"heterocycloaliphatic", or "heterocyclic" as used
herein means non-aromatic, monocyclic, bicyclic, or
tricyclic ring systems in which one or more ring
members are an independently selected heteroatom. In
some embodiments, the "heterocycle", "heterocyclyl",
"heterocycloaliphatic", or "heterocyclic" group has
three to fourteen ring members in which one or more
ring members is a heteroatom independently selected
from oxygen, sulfur, nitrogen, or phosphorus, and each
ring in the system contains 3 to 7 ring members.[0029]
The term "heteroatom" means one or more of oxygen,
sulfur, nitrogen, phosphorus, or silicon (including,
any oxidized form of nitrogen, sulfur, phosphorus, or
silicon; the quaternized form of any basic nitrogen
or; a substitutable nitrogen of a heterocyclic ring,
for example N (as in 3,4-dihydro-2 -pyrrolyl), NH (as
in pyrrolidinyl) or NR+ (as in N-substituted
pyrrolidinyl)). [0030] The term "unsaturated", as used
herein, means that a moiety has one or more units of
unsaturation. [0031] The term "alkoxy", or
"thioalkyl", as used herein, refers to an alkyl group,
as previously defined, attached to the principal
carbon chain through an oxygen ("alkoxy") or sulfur
("thioalkyl") atom. [0032] The terms "haloalkyl",
"haloalkenyl" and "haloalkoxy" means alkyl, alkenyl or
alkoxy, as the case may be, substituted with one or
more halogen atoms. The term "halogen" means F, Cl,
Br, or I. [0033] The term "aryl" used alone or as part
of a larger moiety as in "aralkyl", "aralkoxy", or
"aryloxyalkyl", refers to monocyclic, bicyclic, and
tricyclic ring systems having a total of five to
fourteen ring members, wherein at least one ring in
the system is aromatic and wherein each ring in the
system contains 3 to 7 ring members. The term "aryl"
may be used interchangeably with the term "aryl ring".
The term "aryl" also refers to heteroaryl ring systems
as defined hereinbelow. [0034] The term "heteroaryl",
used alone or as part of a larger moiety as in
"heteroaralkyl" or "heteroarylalkoxy", refers to
monocyclic, bicyclic, and tricyclic ring systems
having a total of five to fourteen ring members,
wherein at least one ring in the system is aromatic,
at least one ring in the system contains one or more
heteroatoms, and wherein each ring in the system
contains 3 to 7 ring members. The term "heteroaryl"
may be used interchangeably with the term "heteroaryl
ring" or the term "heteroaromatic". [0035] An aryl
(including aralkyl, aralkoxy, aryloxyalkyl and the
like) or heteroaryl (including heteroaralkyl and
heteroarylalkoxy and the like) group may contain one
or more substituents and thus may be "optionally
substituted". Unless otherwise defined above and
herein, suitable substituents on the unsaturated
carbon atom of an aryl or heteroaryl group are
generally selected from halogen; -R; -OR0; -SR; phenyl
(Ph) optionally substituted with R0; - O(Ph)
optionally substituted with R0; -(CH2)1-2(Ph),
optionally substituted with R0; -CH=CH(Ph), optionally
substituted with R0; -NO2; -CN; -N(R)2; -NR0C(O)R0;
-NR0C(S)R0; - NRC(O)N(R) 2; -NRC(S)N(R)2; -NR0CO2R0;
-NR0NR0C(O)R0; -NRONRC(O)N(R)2; - NR0NR0CO2R0;
-C(O)C(O)R0; -C(O)CH2C(O)R0; -CO2R0; -C(O)R0; -C(S)R0;
-C(0)N(R) 2; -C(S)N(R)2; -OC(O)N(R)2; -OC(O)R0;
-C(O)N(OR0) R0; -C(NOR0) R; -S(O)2R0; -S(O)3R0;
-SO2N(R)2; -S(O)R0; -NRSO2N(R)2; -NR0SO2R0; -N(0R)R;
-C(=NH)-N(R)2; -P(O)2R0; - PO(R)2; -OPO(R)2;
-(CH2)0-2NHC(O)Ro; phenyl (Ph) optionally substituted
with R0; -O(Ph) optionally substituted with R0;
-(CH2)I-2(Ph), optionally substituted with R0; or
-CH=CH(Ph), optionally substituted with R0; wherein
each independent occurrence of R is selected from
hydrogen, optionally substituted Ci-6 aliphatic, an
unsubstituted 5-6 membered heteroaryl or heterocyclic
ring, phenyl, -O(Ph), or -CH2(Ph), or, notwithstanding
the definition above, two independent occurrences of
R, on the same substituent or different substituents,
taken together with the atom(s) to which each R group
is bound, to form an optionally substituted 3-12
membered saturated, partially unsaturated, or fully
unsaturated monocyclic or bicyclic ring having 0-4
heteroatoms independently selected from nitrogen,
oxygen, or sulfur. [0036] . Optional substituents on
the aliphatic group of R are selected from NH2, NH(C
1. 4alirhatic), N(Ci -4alirhatic)2, halogen,
C1^aliphatic, OH, O(CM aliphatic), NO2, CN, CO2H,
CO2(C1-4aliphatic), O(haloCi_4 aliphatic), or
haloCi-4aliphatic, wherein each of the foregoing C1-
4aliphatic groups of R is unsubstituted. [0037] An
aliphatic or heteroaliphatic group, or a non-aromatic
heterocyclic ring may contain one or more substituents
and thus may be "optionally substituted". Unless
otherwise defined above and herein, suitable
substituents on the saturated carbon of an aliphatic
or heteroaliphatic group, or of a non-aromatic
heterocyclic ring are selected from those listed above
for the unsaturated carbon of an aryl or heteroaryl
group and additionally include the following: 0 , =S,
=NNHR*, =NN(R*)2, =NNHC(0)R *, =NNHCO2(alkyl),
=NNHSO2(alkyl), or =NR*, where each R is independently
selected from hydrogen or an optionally substituted
C1-6 aliphatic group. [0038] Unless otherwise defined
above and herein, optional substituents on the
nitrogen of a non-aromatic heterocyclic ring are
generally selected from - R+, -N(R+)2, -C(O)R+,
-CO2R+, - C(O)C(O)R+, -C(O)CH2C(O)R+, -SO2R+,
-SO2N(R+)2, -C(=S)N(R+ 1)2, -C(=NH)-N(R+)2, or -
NR+SO2R+; wherein R+ is hydrogen, an optionally
substituted C -6 aliphatic, optionallysubstituted
phenyl, optionally substituted -O(Ph), optionally
substituted -CHi(Ph), optionally substituted
-(CH2)I-2(Ph); optionally substituted -CH=CH(Ph); or
an unsubstituted 5-6 membered heteroaryl or
heterocyclic ring having one to four heteroatoms
independently selected from oxygen, nitrogen, or
sulfur, or, notwithstanding the definition above, two
independent occurrences of R+, on the same substituent
or different substituents, taken together with the
atom(s) to which each R+ group is bound, form an
optionally substituted 3-12 membered saturated,
partially unsaturated, or fully unsaturated monocyclic
or bicyclic ring having 0-4 heteroatoms independently
selected from nitrogen, oxygen, or sulfur. [0039]
Optional substituents on the aliphatic group or the
phenyl ring of R+ are selected from -NH2, -NH(C1-4
aliphatic), -N(C1-4 aliphatic)2, halogen, C1-4
aliphatic, -OH, -0(C 1-4 aliphatic), - NO , -CN,
-CO2H, -CO2(Ci -4 aliphatic), -O(halo C1-4 aliphatic),
or halo(Ci -4 aliphatic), wherein each of the
foregoing Ci^aliphatic groups of R+ is unsubstituted.
[0040] The term "alkylidene chain" refers to a
straight or branched carbon chain that may be fully
saturated or have one or more units of unsaturation
and has two points of attachment to the rest of the
molecule. [0041] As detailed above, in some
embodiments, two independent occurrences of R0 (or R+,
R, R' or any other variable similarly defined herein),
are taken together with the atom(s) to which they are
bound to form an optionally substituted 3-12 membered
saturated, partially unsaturated, or fully unsaturated
monocyclic or bicyclic ring having 0-4 heteroatoms
independently selected from nitrogen, oxygen, or
sulfur. [0042] Exemplary rings that are formed when
two independent occurrences of R0 (or R+, R, R' or any
other variable similarly defined herein), are taken
together with the atom(s) to which each variable is
bound include, but are not limited to the following:
a) two independent occurrences of R0 (or R+, R, R' or
any other variable similarly defined herein) that are
bound to the same atom and are taken together with
that atom to form a ring, for example, N(R)2, where
both occurrences of R0 are taken together with the
nitrogen atom to form a piperidin-1-yl,
piperazin-1-yl, or morrholin-4-yl group; and b) two
independent occurrences of R0 (or R+, R, R' or any
other variable similarly defined herein) that are
bound to different atoms and are taken together with
both of those atoms to form a ring, for example where
a phenyl group is substituted these two occurrences of
R0 are taken together withthe oxygen atoms to which
they are bound to form a fused 6-membered oxygen
containing ring: It will be appreciated that a variety
of other rings can be formed when two independent
occurrences of R0 (or R+ R, R' or any other variable
similarly defined herein) are taken together with the
atom(s) to which each variable is bound and that the
examples detailed above are not intended to be
limiting. Unless otherwise stated, structures depicted
herein are also meant to include all isomeric (e.g.,
enantiomeric, diastereomeric, and geometric (or
conformational)) forms of the structure; for example,
the R and S configurations for each asymmetric center,
(Z) and (E) double bond isomers, and (Z) and (E)
conformational isomers. Therefore, single
stereochemical isomers as well as enantiomeric,
diastereomeric, and geometric (or conformational)
mixtures of the present compounds are within the scope
of the invention. Unless otherwise stated, all
tautomeric forms of the compounds of the invention are
within the scope of the invention. Additionally,
unless otherwise stated, structures depicted herein
are also meant to include compounds that differ only 



in the presence of one or more isotopically enriched
atoms. For example, compounds having the present
structures except for the replacement of hydrogen by
deuterium or tritium, or the replacement of a carbon
by a 13C- or 14C-enriched carbon are within the scope
of this invention. Such compounds are useful, for
example, as analytical tools or probes in biological
assays. [0043] 3. Description of Exemplary Compounds:
[0044] In one embodiment, R is hydrogen. Or,R is Cl
-C6 aliphatic. Exemplary R includes C1-C6 alkyl, e.g.,
methyl, ethyl, propyl, or butyl. [0045] In one
embodiment, R' is,hydrogen. [0046] In one embodiment,
R' is a C1-C8 aliphatic group, optionally substituted
with up to 3 substituents selected from halo, CN, CF ,
CHF2, OCF3, or OCHF2, wherein up to two methylene
units of said C1-C8 aliphatic is optionally replaced
with -CO-, -CONH(C1-C4 alkyl)-, -CO2-, -OCO-, -N(Cl
-C4 alkyl)CO2-, -O-, -N(Cl -C4 alkyl)CON(Cl-C4
alkyl)-, -OCON(C1-C4 alkyl)-, -N(Cl -C4 alkyl)CO-,
-S-, -N(Cl -C4 alkyl)-, -SO2N(C1-C4 alkyl)-, N(Cl -C4
alkyl)SO2-, or - N(Cl -C4 alkyl)SO2N(Cl-C4 alkyl)-.
[0047] In one embodiment, R' is a 3-8 membered
saturated, partially unsaturated, or fully unsaturated
monocyclic ring having 0-3 heteroatoms independently
selected from nitrogen,oxygen, or sulfur, wherein R'
is optionally substituted with up to 3 substituents
selected from halo, CN, CF3, CHF2, OCF3, OCHF2, or
C1-C6 alkyl, wherein up to two methylene units of said
C1-C6 alkyl is optionally replaced with -CO-, -CONH(C
1-C4 alkyl)-, -CO2-, -OCO-, -N(C1-C4 alkyl)CO2-, -0-,
-N(C1-C4 alkyl)C0N(Cl-C4 alkyl)-, -0C0N(Cl-C4 alkyl)-,
-N(C1-C4 alkyl)CO-, -S-, -N(Cl -C4 alkyl)-,
-SO2N(C1-C4 alkyl)-, N(Cl -C4 alkyl)SO2-, or -N(C1-C4
alkyl)SO2N(Cl-C4 alkyl)-. [0048] In one embodiment, R'
is an 8-12 membered saturated, partially unsaturated,
or fully unsaturated bicyclic ring system having 0-5
heteroatoms independently selected from nitrogen,
oxygen, or sulfur; wherein R' is optionally
substituted with up to 3 substituents selected from
halo, CN, CF3, CHF2, OCF3, OCHF2, or C1-C6 alkyl,
wherein up to two methylene units of said C1-C6 alkyl
is optionally replaced with -CO-, -CONH(C 1-C4
alkyl)-, -CO2-, -OCO-, -N(C1-C4 alkyl)CO2-, -O-, -N(Cl
-C4 alkyl)CON(Cl-C4 alkyl)-, -OCON(C1-C4 alkyl)-,
-N(Cl -C4 alkyl)CO-, -S-, -N(C1-C4 alkyl)-, -SO2N(C
1-C4 alkyl)-, N(C1-C4 alkyl)SO2-, or -N(C1-C4
alkyl)SO2N(Cl-C4 alkyl)-. [0049] In one embodiment,
two occurrences of R' are taken together with the
atom(s) to which they are bound to form an optionally
substituted 3-12 membered saturated, partially
unsaturated, or fully unsaturated monocyclic or
bicyclic ring having 0-4 heteroatoms independently
selected from nitrogen, oxygen, or sulfur, wherein R'
is optionally substituted with up to 3 substituents
selected from halo, CN, CF3, CHF2, OCF3, OCHF2, or
C1-C6 alkyl, wherein up to two methylene units of said
C1-C6 alkyl is optionally replaced with -CO-, -CONH(C
1-C4 alkyl)-, -CO2-, -OCO-, -N(C1-C4 alkyl)CO2-, -0-,
-N(Cl -C4 alkyl)CON(Cl-C4 alkyl)-, -QCON(C1-C4
alkyl)-, -N(C1-C4 alkyl)CO-, -S-, -N(Cl -C4 alkyl)-,
-SO2N(C1-C4 alkyl)-, N(Cl -C4 alkyl)SO2- , or -N(C1-C4
alkyl)SO2N(Cl-C4 alkyl)-. [0050] In another
embodiment, W is OH. [0051] In still another
embodiment, Rcg is: [0052] In certain embodiment, Y is
P and X is O. [0053] In another embodiment, each Z is
-0-. [0054] In yet another embodiment, R is selected
from:[0055] In yet another embodiment, Rx g is
selected from:K2, PO3Ca, PO3-spermine, PO3-
(spermidine^ or PO3-(meglamine) 2. [0056] In yet
another embodiment, R is selected from:QUINAZOLINES
USEFUL AS MODULATORS OF ION CHANNELS CROSS-REFERENCE
TO RELATED APPLICATIONS [0001] This application claims
the benefit under 35 U.S.C.  119 to United States
Provisional application serial no. 60/607,150, filed
September 2, 2004, United States Provisional
application serial no. 60/607,037, filed September 2,
2004, United States Provisional application serial no.
60/607,033, filed September 2, 2004, United States
Provisional application serial no. 60/607,036, filed
September 2, 2004, and United States Provisional
application serial no. 60/607,245, filed September 2,
2004, the entire contents of each of the above
application being incorporated herein by reference.
TECHNICAL FIELD OF THE INVENTION [0002] The present
invention relates to compounds useful as inhibitors of
ion channels. The invention also provides
pharmaceutically acceptable compositions comprising
the compounds of the invention and methods of using
the compositions in the treatment of various
disorders. BACKGROUND OF THE INVENTION [0003] Na
channels are central to the generation of action
potentials in all excitable cells such as neurons and
myocytes. They play key roles in excitable tissue
including brain, smooth muscles of the
gastrointestinal tract, skeletal muscle, the
peripheral nervous system, spinal cord and airway. As
such they play key roles in a variety of disease
states such as epilepsy (See, Moulard, B. and D.
Bertrand (2002) "Epilepsy and sodium channel blockers"
Expert Opin. Ther. Patents 12(1): 85-91)), pain (See,
Waxman, S. G., S. Dib-Hajj, et al. (1999) "Sodium
channels and pain" Proc Natl Acad Sci U S A 96(14):
7635-9 and Waxman, S. G., T. R. Cummins, et al. (2000)
"Voltage-gated sodium channels and the molecular
pathogenesis of pain: a review" J Rehabil Res Dev
37(5): 517-28), myotonia (See Meola, G. and V. Sansone
(2000) "Therapy in myotonic disorders and in muscle
channelopathies" Neurol Sci 21(5): S953-61 and
Mankodi, A. and C. A. Thornton (2002) "Myotonic
syndromes" Curr Opin Neurol 15(5): 545-52), ataxia
(See.Meisler, M. H., J . A. Kearney, et al. (2002)
"Mutations of voltage-gated sodium channels in
movement disorders and epilepsy" Novartis Found Svmp
241: 72-81), multiple sclerosis (See, Black,- J. A.,
S. Dib-Hajj, et al. (2000) "Sensory neuron-specific
sodium channel SNS is abnormally expressed in the
brains of mice with experimental allergic
encephalomyelitis and humans with multiple sclerosis"
Proc Natl Acad Sci U S A 97(21): 11598-602, and
Renganathan, M., M. Gelderblom, et al. (2003)
"Expression of Na(v)1.8 sodium channels perturbs the
firing patterns of cerebellar purkinje cells" Brain
Res 959(2): 235-42), irritable bowel (See, Su, X., R.
E. Wachtel, et al. (1999) "Capsaicin sensitivity and
voltage-gated sodium currents in colon sensory neurons
from rat dorsal root ganglia" Am J Physiol 277(6 Pt
1): Gl 180-8, and Laird, J . M., V. Souslova, et al.
(2002) "Deficits in visceral pain and referred
hyperalgesia in Navl.8 (SNS/PN3)- null mice" J
Neurosci 22(19): 8352-6), urinary incontinence and
visceral pain (See,Yoshimura, N., S. Seki, et al.
(2001) "The involvement of the tetrodotoxin-resistant
sodium channel Na(v)1.8 (PN3/SNS) in a rat model of
visceral pain" J Neurosci 21(21): 8690-6), as well as
an array of psychiatry dysfunctions such as anxiety
and depression (See, Hurley, S. C. (2002) "Lamotrigine
update and its use in mood disorders" Ann Pharmacother
36(5): 860-73). [0004] Voltage gated Na channels
comprise a gene family consisting of 9 different
subtypes (NaVl. 1-NaVl. 9). These subtypes show tissue
specific localization and functional differences (See,
Goldin, A. L. (2001) "Resurgence of sodium channel
research" Annu Rev Physiol 63: 871- 94). Three members
of the gene family (NaVl. 8, 1.9, 1.5) are resistant
to block by the wellknown Na channel blocker TTX,
demonstrating subtype specificity within this gene
family. Mutational analysis has identified glutamate
387 as a critical residue for TTX binding (See, Noda,
M., H. Suzuki, et al. (1989) "A single point mutation
confers tetrodotoxin and saxitoxin insensitivity on
the sodium channel II" FEBS Lett 259(1): 213-6).
[0005] In general, voltage-gated sodium channels
(NaVs) are responsible for initiating the rapid
upstroke of action potentials in excitable tissue in
nervous system, which transmit the electrical signals
that compose and encode normal and aberrant pain
sensations. Antagonists of NaV channels can attenuate
these pain signals and are useful for treating a
variety of pain conditions, including but not limited
to acute, chronic, inflammatory, and neuropathic pain.
Known NaV antagonists, such as TTX, lidocaine (See,
Mao, J. and L. L. Chen (2000) "Systemic lidocaine for
neuropathic pain relief Pain 87(1): 7-17.)
bupivacaine, phenytoin (See, Jensen, T. S. (2002)
"Anticonvulsants in neuropathic pain: rationale and
clinical evidence" Eur J Pain 6(Suppl A): 61-8),
lamotrigine (See, Rozen, T. D. (2001) "Antiepileptic
drugs in the management of cluster headache and
trigeminal neuralgia" Headache 41 Suppl 1 : S25-32 and
Jensen, T. S. (2002) "Anticonvulsants in neuropathic
pain: rationale and clinical evidence" Eur J Pain 6
(Suppl A): 61-8.), and carbamazepine (See, Backonja,
M. M. (2002) "Use of anticonvulsants for treatment of
neuropathic pain" Neurology 59(5 Suppl 2): S14-7),
have been shown to be useful attenuating pain in
humans and animal models. [0006] Hyperalgesia (extreme
sensitivity to something painful) that develops in the
presence of tissue injury or inflammation reflects, at
least in part, an increase in the excitability of
highthreshold primary afferent neurons innervating the
site of injury. Voltage sensitive sodium channels
activation is critical for the generation and
propagation of neuronal action potentials. There is a
growing body of evidence indicating that modulation of
NaV currents is an endogenous mechanism used to
control neuronal excitability (See, Goldin, A. L.
(2001) "Resurgence of sodium channel research" Annu
Rev Physiol 63: 871-94.). Several kinetically and
pharmacologically distinct voltage-gated sodium
channels are found in dorsal root ganglion (DRG)
neurons. The TTX-resistant current is insensitive to
micromolar concentrations of tetrodotoxin, and
displays slow activation and inactivation kinetics and
a more depolarized activation threshold when compared
to other voltage-gated sodium channels. TTX-resistant
sodium currents are primarily restricted to a
subpopulation of sensory neurons likely to be involved
in nociception. Specifically, TTX-resistant sodium
currents are expressed almost exclusively in neurons
that have a small cell-body diameter; and give rise to
small-diameter slow-conducting axons and that are
responsive to capsaicin. A large body of experimental
evidence demonstrates that TTX-resistant sodium
channels are expressed on C-fibers and are important
in the transmission of nociceptive information to the
spinal cord. [0007] Intrathecal administration of
antisense oligo-deoxynucleotides targeting a unique
region of the TTX-resistant sodium channel (NaVl. 8)
resulted in a significant reduction in PGE2-induced
hyperalgesia (See, Khasar, S. G., M. S. Gold, et al.
(1998) "A tetrodotoxinresistant sodium current
mediates inflammatory pain in the rat" Neurosci Lett
256(1): 17-20). More recently, a knockout mouse line
was generated by Wood and colleagues, which lacks
functional NaVl. 8. The mutation has an analgesic
effect in tests assessing the animal's response to the
inflammatory agent carrageenan (See, Akopian, A. N.,
V. Souslova, et al. (1999) "The tetrodotoxin-resistant
sodium channel SNS has a specialized function in pain
pathways" NatNeurosci 2(6): 541-8.). In addition,
deficit in both mechano- and thermoreception were
observed in these animals. The analgesia shown by the
Navl.8 knockout mutants is consistent with
observations about the role of TTX-resistant currents
in nociception. [0008] Immunohistochemical, in-situ
hybridization and in-vitro electrophysiology
experiments have all shown that the sodium channel NaV
1.8 is selectively localized to the small sensory
neurons of the dorsal root ganglion and trigeminal
ganglion (See, Akopian, A. N., L. Sivilotti, et al.
(1996) "A tetrodotoxin-resistant voltage-gated sodium
channel expressed by sensory neurons" Nature
379(6562): 257-62.). The primary role of these neurons
is the detection and transmission of nociceptive
stimuli. Antisense and immunohistochemical evidence
also supports a role for NaVl. 8 in neuropathic pain
(See, Lai, J., M. S. Gold, et al. (2002) "Inhibition
of neuropathic pain by decreased expression of the
tetrodotoxin-resistant sodium channel, NaV1.8" Pain
95(1-2): 143-52, and Lai, J., J. C. Hunter, et al.
(2000) "Blockade of neuropathic pain by antisense
targeting of tetrodotoxin- resistant sodium channels
in sensory neurons" Methods Enzymol 314: 201-13.).
NaVl. 8 protein is upregulated along uninjured
C-fibers adjacent to the nerve injury. Antisense
treatment prevents the redistribution of NaV 1.8 along
the nerve and reverses neuropathic pain. Taken
together the gene-knockout and antisense data support
a role for NaVl .8 in the detection and transmission
of inflammatory and neuropathic pain. [0009] Several
Na channel blockers are currently used or being tested
in the clinic to treat epilepsy (See, Moulard, B. and
D. Bertrand (2002) "Epilepsy and sodium channel
blockers" Expert Opin. Ther. Patents 12(1): 85-91.);
acute (SeJ Wiffen, P., S. Collins, et al. (2000)
"Anticonvulsant drugs for acute and chronic pain"
Cochrane Database Svst Rev 3), chronic (See, Wiffen,
P., S. Collins, et al. (2000) "Anticonvulsant drugs
for acute and chronic pain" Cochrane Database Svst Rev
3, and Guay, D. R. (2001) "Adjunctive agents in the
management of chronic pain" Pharmacotherapy 21(9):
1070-81), inflammatory (See,. Gold, M. S. (1999)
"Tetrodotoxinresistant Na+ currents and inflammatory
hyperalgesia." Proc Natl Acad Sci U S A 96(14): 7645-
9), and neuropathic pain (See, Strichartz, G. R., Z.
Zhou, et al. (2002) "Therapeutic concentrations of
local anaesthetics unveil the potential role of sodium
channels in neuropathic pain" Novartis Found Svmp 241:
189-201, and Sandner-Kiesling, A., G. Rumpold
Seitlinger, et al. (2002) "Lamotrigine monotherapy for
control of neuralgia after nerve section" Acta
Anaesthesiol Scand 46(10): 1261-4); cardiac
arrhythmias (See, An, R. H., R. Bangalore, et
al.(1996) "Lidocaine block of LQT-3 mutant human Na+
channels" Circ Res 79(1): 103-8, and Wang, D. W., K.
Yazawa, et al. (1997) "Pharmacological targeting of
long QT mutant sodium channels" J Clin Invest 99(7):
1714-20); neuroprotection (See, Taylor, C. P. and L.
S. Narasimhan (1997) "Sodium channels and therapy of
central nervous system diseases" Adv Pharmacol 39:
47-98) and as anesthetics (See, Strichartz, G. R., Z.
Zhou, et al. (2002) "Therapeutic concentrations of
local anaesthetics unveil the potential role of sodium
channels in neuropathic pain." Nvartis Found Svmp 241:
189-201). [0010] Various animal models with clinical
significance have been developed for the study of
sodium channel modulators for numerous different pain
indications. E.g., malignant chronic pain, see,
Kohase, H., et al., Acta Anaesthesiol Scand. 2004;
48(3):382-3; femur cancer pain (see, Kohase, H., et
al., Acta Anaesthesiol Scand. 2004; 48(3):382-3);
non-malignant chronic bone pain (see, Ciocon, J. O. et
al., J Am Geriatr Soc. 1994; 42(6):593-6); rheumatoid
arthritis (see, Calvino, B. et al., Behav Brain Res.
1987; 24(1):1 1-29); osteoarthritis (see, Guzman, R.
E., et al., Toxicol Pathol. 2003; 31(6):619-24);
spinal stenosis (see, Takenobu, Y. et al., J Neurosci
Methods. 2001; 104(2):191-8); Neuropathic low back
pain (see, Hines, R., et al., Pain Med. 2002;
3(4):361-5; Massie, J. B., et al., J Neurosci Methods.
2004; 137(2):283-9; neuropathic low back pain (see,
Hines, R., et al., Pain Med. 2002; 3(4):361-5; Massie,
J . B., et al., J Neurosci Methods. 2004;
137(2):283-9); myofascial pain syndrome (see, Dalpiaz
& Dodds, J Pain Palliat Care Pharmacother. 2002;
16(l):99-104; Sluka KA et al., Muscle Nerve. 2001;
24(l):37-46); fibromyalgia (see, Berrnet & Tai, Int J
Clin Pharmacol Res. 1995;15(3):115-9);
temporomandibular joint pain (see, Ime H, Ren K, Brain
Res MoI Brain Res. 1999; 67(l):87-97); chronic
visceral pain, including, abdominal (see; Al-Chaer, E.
D., et al., Gastroenterology. 2000; 119(5):1276-85);
pelvic/perineal pain, (see, Wesselmann et al.,
Neurosci Lett. 1998; 246(2):73- 6); pancreatic (see,
Vera-Portocarrero, L. B., et al., Anesthesiology.
2003; 98(2):474-84); IBS pain (see, Verne, G. N., et
al., Pain. 2003; 105(l-2):223-30; La JH et al., World
Gastroenterol. 2003; 9(12):2791-5); chronic headache
pain (see, Willimas & Stark, Cephalalgia. 2003;
23(10):963-71); migraine (see, Yamamura, H., et al., J
Neurophysiol. 1999; 81(2):479-93); tension headache,
including, cluster headaches (see, Costa, A., et al.,
Cephalalgia. 2000; 20(2):85-91); chronic neuropathic
pain, including, post-herpetic neuralgia (see, Attal,
N., et al., Neurology. 2004; 62(2):218-25; Kim & Chung
1992, Pain 50:355); diabetic neuropathy (see, Beidoun
A et al., Clin J Pain. 2004; 20(3):174-8; Courteix, C
, et al., Pain. 1993; 53(l):81-8);HIV- associated
neuropathy (see, Portegies & Rosenberg, Ned Tijdschr
Geneeskd. 2001; 145(15):731-5; Joseph EK et al., Pain.
2004; 107(1-2): 147-58; Oh, S. B., et al., J Neurosci.
2001; 21(14):5027-35); trigeminal neuralgia (see,
Sato, J., et al., Oral Surg Oral Med Oral Pathol Oral
Radiol Endod. 2004; 97(l):18-22; Imamura Y et al., Exp
Brain Res. 1997; 116(l):97-103); Charcot-Marie Tooth
neuropathy (see, Sereda, M., et al., Neuron. 1996;
16(5): 1049-60); hereditary sensory neuropathies (see,
Lee, M. J., et al., Hum MoI Genet. 2003; 12(15):
1917-25); peripheral nerve injury (see, Attal, N., et
al., Neurology. 2004; 62(2):218-25; Kim & Chung 1992,
Pain 50:355; Bennett & Xie, 1988, Pain 33:87;
Decostered, I . & Woolf, C. J., 2000, Pain 87:149;
Shir, Y. & Seltzer, Z. 1990; Neurosci Lett 115:62);
painful neuromas (see, Nahabedian & Johnson, Ann Plast
Surg. 2001; 46(l):15-22; Devor & Raber, Behav Neural
Biol. 1983; 37(2):276-83); ectopic proximal and distal
discharges (see, Liu, X. et al., Brain Res. 2001;
900(l):l 19-27); radiculopathy (see, Devers & Galer,
(see, Clin J Pain. 2000; 16(3):205-8; Hayashi N et
al., Spine. 1998; 23(8):877-85); chemotherapy induced
neuropathic pain (see, Aley, K. O., et al.,
Neuroscience. 1996; 73(l):259-65);
radiotherapy-induced neuropathic pain; post-mastectomy
pain (see, Devers & Galer, Clin J Pain. 2000;
16(3):205-8); central pain (Cahana, A., et al., Anesth
Analg. 2004; 98(6): 158 1-4), spinal cord injury pain
(see, Hains, B. C , et al., Exp Neurol. 2000;
164(2):426-37); post-stroke pain; thalamic pain (see,
LaBuda, C. J., et al., Neurosci Lett. 2000;
290(l):79-83); complex regional pain syndrome (see,
Wallace, M. S., et al., Anesthesiology. 2000;
92(l):75-83; Xantos D et al., J Pain. 2004; 5(3 Suppl
2):S1); phanton pain (see, Weber, W. E., Ned Tijdschr
Geneeskd. 2001; 145(17):813-7; Levitt & Heyback, Pain.
1981; 10(l):67-73); intractable pain (see, Yokoyama,
M., et al., Can J Anaesth. 2002; 49(8):810- 3); acute
pain, acute post-operative pain (see, Koppert, W., et
al., Anesth Analg. 2004; 98(4):1050-5; Brennan, T. J.,
et al., Pain. 1996; 64(3):493-501); acute
musculoskeletal pain; joint pain (see, Gotoh, S., et
al., Ann Rheum Dis. 1993; 52(1 1):817-22); mechanical
low back pain (see, Kehl, L. J., et al., Pain. 2000;
85(3):333-43); neck pain; tendonitis; injury/exercise
pain (see, Sesay, M., et al., Can J Anaesth. 2002;
49(2): 137-43); acute visceral pain, including,
abdominal pain; pyelonephritis; appendicitis;
cholecystitis; intestinal obstruction; hernias; etc
(see, Giambernardino, M. A., et al., Pain. 1995;
61(3):459-69); chest pain, including, cardiac Pain
(see, Vergona, R. A., et al., Life Sci. 1984;
35(18):1877-84); pelvic pain, renal colic pain, acute
obstetric pain, including, labor pain (see, Segal, S.,
et al., Anesth Analg. 1998; 87(4):864-9); cesarean
section pain; acute inflammatory, burn and trauma
pain; acute intermittent pain, including,
endometriosis (see, Cason, A. M., et al.,Horm Behav.
2003; 44(2): 123-31); acute herpes zoster pain; sickle
cell anemia; acute pancreatitis (se,e, Toma, H;
Gastroenterology. 2000; 119(5): 1373-81); breakthrough
pain; orofacial pain, including, sinusitis pain,
dental pain (see, Nusstein, J., et al., J Endod. 1998;
24(7):487-91; Chidiac, J. J., et al, Eur J Pain. 2002;
6(l):55-67); multiple sclerosis (MS) pain (see,
Sakurai & Kanazawa, J Neurol Sci. 1999; 162(2):
162-8); pain in depression (see, Greene B, Curr Med
Res Opin. 2003; 19(4):272-7); leprosy pain; behcet's
disease pain; adiposis dolorosa (see, Devillers &
Oranje, Clin Exp Dermatol. 1999; 24(3):240-l);
phlebitic pain; Guillain-Barre pain; painful legs and
moving toes; Haglund syndrome; erythromelalgia pain
(see, Legroux-Crespel, E., et al., Ann Dermatol
Venereol. 2003; 130(4):429-33); Fabry's disease pain
(see, Germain, D. P., J Soc Biol. 2002;196(2):
183-90); Bladder and urogenital disease, including,
urinary incontinence (see, Berggren, T., et al., J
Urol. 1993; 150(5 Pt l):1540-3); hyperactivity bladder
(see, Chuang, Y. C , et al., Urology. 2003;
61(3):664-70); painful bladder syndrome (see,
Yoshimura, N., et al., J Neurosci. 2001;
21(21):8690-6); interstitial cyctitis (IC) (see,
Giannakopoulos& Campilomatos, Arch Ital Urol Nefrol
Androl. 1992; 64(4):337-9; Boucher, M., et al., J
Urol. 2000; 164(l):203- 8); and prostatitis (see,
Mayersak, J. S., Int Surg. 1998; 83(4):347-9; Keith, I
. M., et al., J Urol. 2001; 166(l):323-8). [0011]
Unfortunately, as described above, the efficacy of
currently used sodium channel blockers and calcium
channel blockers for the disease states described
above has been to a large extent limited by a number
of side effects. These side effects include various
CNS disturbances such as blurred vision, dizziness,
nausea, and sedation as well more potentially life
threatening cardiac arrhythmias and cardiac failure.
Such undesirable side effects may be avoided by using
a Na channel blocker that exhibit a degree of
selectivity in its activity against a Na channel
subtype. However, Na channel blockers currently in the
market lack such selectivity. Perhaps because of this
lack of molecular selectivity, drugs currently in the
market exhibit use-dependent block and generally show
higher affinity at depolarized potentials resulting in
the preferential targeting of actively firing neurons,
believed to be a key factor in the therapeutic window
of existing Na channel blocking drugs. While every
drug has it own unique therapeutic profile, current Na
channel blockers are generally associated with central
nervous system (CNS) and cardiovascular (CV)
side-effects, including blood pressure changes, which
are often doselimiting. Dizziness, sedation, nausea,
ataxia, and confusion are some of the specific
side-effects observed for phenytoin(tm),
mexiletine(tm), and lidocaine(tm). [0012] There is
also a need to develop Na channel blockers that have
minimal or no inhibitory activity against the hERG
channel. hERG (human ether a-go-go related gene)
encodes a potassium ion channel (hERG channel) that is
involved in cardiac repolarization. See, e.g.,
Pearlstein, R., R. Vaz, et al. (2003). "Understanding
the Structure- Activity Relationship of the Human
Ether-a-go-go-Related Gene Cardiac K(+) Channel. A
Model for Bad Behavior." J Med Chem 46(1 1): 2017-22.
Interaction with with the hERG channel is one
indicator of potential cardaic toxicity. hERG-block
increases the likelihood of cardiac QT-interval
prolongation and dispersion. A subset of compounds
that prolong the QT interval can cause ventricular
fibrillation and cardiac failure. Belardinelli, L., C.
Antzelevitch and M.A. Vos (2003). "Assessing
predictors of drug-induced torsade de pointes". Trends
Pharmacol Sci. 24 (12): 619-25; Al- Khatib, S. M., N.
M. LaPointe, et al. (2003). "What clinicians should
know about the QT interval." Jama 289(16): 2120-7;
http://www.fenichel.net/pages/site map.htm . [0013]
There is also a need to develop Na channel blockers
that have minimal or no inhibitory activity against
the Cytochrome P450 enzyme family. Within this family,
CYP 3A4 isoform is believed to be the major isoform
present in the liver and small intestines. Other key
isoforms include CYP 2D6, CYP 2C9, and CYP 1A2. See,
e.g., United States patent 6,514,687, the disclosure
whereof is incorporated herein by reference. A Na
channel blocker that inhibits one or more of the
isoforms can cause undesirable side effect or can
cause undesirable drug-drug interactions when
administered with another drug that interacts with
that isoform. See, e.g, Davit, B., et al. (1999), "FDA
Evaluations Using In Vitro Metabolism to Predict and
Interpret In Vivo Metabolic Drug-Drug Interactions:
Impact on Labeling," J. Clin. Pharmacol, 39: 899-910;
"Drug Metabolism/Drug Interaction Studies in the Drug
Development Process: Studies In Vitro, Dept. of Health
and Human Services, U.S.F.D.A
(http://www.fda.gov/cder/guidance.htm) . [0014] There
is also a need to develop Na channel blockers that
exhibit selectivity against a certain sub-type of Na
channel. Particularly useful are compounds that have a
desirably low activity against NaV 1.2. [0015] There
is also a need to develop Na channel blockers that
have a desirably low activity against L-type calcium
channel 1.2. CaVl .2 calcium channels are abundantly
expressed in smooth and striated muscle, especially in
the heart, brain and endocrine cells. Blocking
thesechannels can be therapeutically useful, but it
can also result in significant side effects. The most
significant concerns are impairment of cardiac
contractility (that is, a negative inotropic effect)
and slowing of electrical conduction in the pacemaker
regions of the heart. See, e.g., Kizer, J . R., et
al., "Epidemiologic Review of the Calcium Channel
Blocker Drugs," Arch. Intern Med. 2001; 161: 1145-1
158. [0016] There is also a need to Na channel
blockers that have a desirably low activity against
potassiums channel 1.5 ("KvI. 5"; also known as
KCNA5). KvI. 5 is found primarily in human atrial
cells, but also in brain. See, e.g., Gutman, G. A., et
al., "Compendium of Voltage-Gated Ion Channels:
Potassium Channels," Pharmacol. Rev., 55: 583-585
(2003). Unwanted block of KvI. 5 could produce
convulsion or ataxia. [0017] There is also a need to
develop Na channel blockers that have improved
pharmacokinetic and/or pharmacodynamic properties and,
therefore, are better suited for in-vivo
administration for therapeutic purposes. Such
properties include aqueous solubility,
bioavailability, clearance kinetics, etc. See, e.g.,
Shargel, L., Yu, A., Ed's "Applied Biopharmaceutics &
Pharmacokinetics", 4th Ed., McGraw-Hill, New York,
1999; Yacobi, A., Skelly, J.P., Shah, V.P., Benet,
L.Z., Ed's. "Integration of Pharmacokinetics,
Pharmacodynamics, and Toxicokinetics in Rational Drug
Development", Plenum Press, New York, 1993; Lee, J.S.,
Obach, R.S., Fisher, M.B., Ed's. "Drug Metabolizing
Enzymes Cytochrome P450 and Other Enzymes in Drug
Discovery and Development", Marcel Dekker, New York,
2003; Birkett, D.J. "Pharmacokinetics Made Easy",
McGraw-Hill Australia, Roseville, Australia, 2002;
Katzung, B.G. "Basic & Clinical Pharmacology",
McGraw-Hill, New York, 2001; Welling, P.G., Tse,
F.L.S., Ed's. "Pharmcokinetics", Marcel Dekker, New
York, 1988; Thomas, G. "Medicinal Chemistry An
Introduction", Wiley & Sons, New York, 2000; and
Gennaro, A. R., et al., "Remington: The Science and
Practice of Pharmacy," 20th Ed., Lippincott, Williams,
& Wilkins (2003). [0018] Na channel blocker that meets
one or more of the above unmet needs would be a very
desirable improvement over the currently marketed Na
channel blockers and would greatly benefit patients in
need of a therapy therewith. SUMMARY OF THE INVENTION
[0019] The present invention provides compounds of
formula I :i ; or a pharmaceutically acceptable salt
or derivative thereof. [0020] These compounds and
pharmaceutically acceptable compositions are useful
for treating or lessening the severity of a variety of
diseases, disorders, or conditions, including, but not
limited to, acute, chronic, neuropathic, or
inflammatory pain, arthritis, migrane, cluster
headaches, trigeminal neuralgia, herpetic neuralgia,
general neuralgias, epilepsy or epilepsy conditions,
neurodegenerative disorders, psychiatric disorders
such as anxiety and depression, myotonia, arrythmia,
movement disorders, neuroendocrine disorders, ataxia,
multiple sclerosis, irritable bowel syndrome,
incontinence, visceral pain, osteoarthritis pain,
postherpetic neuralgia, diabetic neuropathy, radicular
pain, sciatica, back pain, head or neck pain, severe
or intractable pain, nociceptive pain, breakthrough
pain, postsurgical pain, or cancer pain. DETAILED
DESCRIPTION OF THE INVENTION [0021] I . General
Description of Compounds of the Invention: [0022] The
present invention provides a compound of formula I :
I; .or a pharmaceutically acceptable salt or
derivative thereof, wherein: R1 and R2, taken together
with the nitrogen atom, form a substituted ring
selected from:wherein, in ring (A): each of m1 and n1
is independently 0-3, provided that m1+n1 is 2-6; Z1
is 0-4; Sp1 is -O-, -S-, -NR'-, or a C1-C6 alkylidene
linker, wherein up to two methylene units are
optionally and independently replaced by -O-, -S-,
-CO-, -CS-, -COCO-, -CONR'-, -CONR'NR'-, -CO2-, -OCQ-,
-NR'CO 2-, -NR'CONR'-, -OCONR'-, -NR'NR', -NR'NR'CO-,
-NR'CO-, -SO, -SO2-, -NR'-, -SO2NR'-, NR'SO 2-, or
-NR'SO 2NR'-, provided that Sp1 is attached to the
carbonyl group through an atom other than carbon; ring
B1 is a 4-8 membered, saturated, partially
unsaturated, or aromatic, monocyclic heterocyclic ring
having having 1-4 heteroatoms selected from O, S, or
N, wherein ring B1 is optionally substituted with W1
independent occurrences of -R11, wherein Wi is 0-4;
wherein, in ring (B):G2 is -N-, or CH; each of m2 and
n2 is independently 0-3, provided that m + n is 2-6;
p2 is 0-2; provided that when G2 is N, then p2 is not
0; q2 is 0 or 1; Z2 is 0-4; Sp is a bond or a C1-C6
alkylidene linker, wherein up to two methylene units
are optionally and independently replaced by -O-, -S-,
-CO-, -CS-, -COCO-, -CONR'-, -CONR'NR'-, -CO2-, -OCO-,
-NR'CO2-, -NR'CONR'-, -OCONR'-, -NR'NR', -NR'NR'CO-,
-NR'CO-, -SO, -SO2-, -NR'-, -SO2NR'-, NR'SO 2-, or
-NR'SO 2NR'-; ring B2 is a 4-8 membered, saturated,
partially unsaturated, or aromatic, monocyclic
heterocyclic ring having having 1-4 heteroatoms
selected from O, S, or N, wherein ring B is optionally
substituted with w independent occurrences of - R1 ,
wherein W2 is 0-4; wherein, in ring (C) or ring (D):
G3 is -N-, -CH-NH-, or -CH-CH2-NH-; each of m3 and n3
is independently 0-3, provided that m3+n3 is 2-6; p3
is 0-2; Z3 is 0-4; each RXX is hydrogen, C1-6
aliphatic group, a 3-8-membered saturated, partially
unsaturated, or fully unsaturated monocyclic ring
having 0-3 heteroatoms independently selected from
nitrogen, oxygen, or sulfur, or an 8-12 membered
saturated, partially unsaturated, or fully unsaturated
bicyclic ring system having 0-5 heteroatoms
independently selected from nitrogen, oxygen, or
sulfur; wherein RXX is optionally substituted withW3
independent occurrences of- R 3, wherein W3 is 0-3;
provided that both RXX are not simultaneously
hydrogen; RYY is hydrogen, -COR', -CO2R', -CON(R') 2,
-SOR', -SO2R5, -SO2N(R') 2, -COCOR5, - COCH2COR',
-P(O)(OR') 2, -P(O)2OR5, or -PO(R'); wherein, in ring
(E): each of m4 and 114 is independently 0-3, provided
that m4 + n4 is 2-6; p4 is 1-2; Z4 is 0-4;Rg z is
C1-C6 aliphatic group, optionally substituted with W
independent occurrences of - R14 , wherein w4 is 0-3;
x and y, each, is independently 0-4; W is ORXY; R is
hydrogen or a group selected from: wherein: each of
WA, WB, WC, and WD is independently 0 or 1; each M is
independently selected from hydrogen, Li, Na, K, Mg,
Ca, Ba, -N(R7)4, C1-C12- alkyl, C^C^-alkenyl, or -R6;
wherein 1 to 4 -CH 2 radicals of the alkyl or alkenyl
group, other than the -CH 2 that is bound to Z, is
optionally replaced by a heteroatom group selected
from O, S, S(O), S(O2), or N(R7); and wherein any
hydrogen in said alkyl, alkenyl or R6 is optionally
replaced with a substituent selected from oxo, -OR7, -
R7, N(R7)2, N(R7)3, R7OH, -CN, -CO2 R7, - C(O)-N(R7)2,
S(O)2-N(R7) , N(R7)-C(O)- R7, C(O) R7, -S(O)n- R7,
OCF3, -S(O)n-R6, N(R7)- S(O)2(R7), halo, -CF3, or
-NO2; n is 0-2; M1is H, C1-Ci2-alkyl, C2-C12-alkenyl,
or -R6; wherein 1 to 4 -CH 2 radicals of the alkyl or
alkenyl group is optionally replaced by a heteroatom
group selected from O, S, S(O), S(O2), or N(R7); and
wherein any hydrogen in said alkyl, alkenyl or R6 is
optionally replaced with a substituent selected from
oxo, -O R7, - R7, -N(R7)2, N(R7)3, - R7OH, -CN, -CO2
R7, -C(O)- N(R7)2, -S(O)2-N(R7)2, -N(R7)-C(0)- R7,
-C(O) R7, -S(O)n- R7, -OCF3, -S(O)n-R6, 



-N(R7)-S(O)2(R7), halo, -CF3, or -NO2; Z is -CH2-,
-O-, -S-, -N(RV; or, when M is absent, then Z is
hydrogen, =0, or =S; Y is P or S, wherein when Y is S,
then Z is not S; X is O or S; each R is independently
selected from hydrogen, or C1-C4 aliphatic, optionally
substituted with up to two Q1;each Qi is independently
selected from a 3-7 membered saturated, partially
saturated or unsaturated carbocyclic ring system; or a
5-7 membered saturated, partially saturated or
unsaturated heterocyclic ring containing one or more
heteroatom or heteroatom group selected from O, N, NH,
S, SO, or SO ; wherein Qi is optionally substituted
with up to three substituents selected from oxo, -OH,
-0(C 1-C4 aliphatic), -C1-C4 aliphatic, -NH2, NH(C
1-C4 aliphatic), -N(C1-C4 aliphatich, -N(C 1-C4
alirhatic)-C(O)- C1-C4 aliphatic, -(C1-C4
alirhatic)-OH, -CN, -CO2H, -CO2(C1-C4 aliphatic),
-C(O)-NH2, -C(O)-NH(C 1-C4 aliphatic), -C(O)-N(C1-C4
aliphatic)2, halo or -CF ; R6 is a 5-6 membered
saturated, partially saturated or unsaturated
carbocyclic or heterocyclic ring system, or an 8-10
membered saturated, partially saturated or unsaturated
bicyclic ring system; wherein any of said heterocyclic
ring systems contains one or more heteroatoms selected
from O, N, S, S(O)n or N(R7) ; and wherein any of said
ring systems optionally contains 1 to 4 substituents
independently selected from OH, C1-C4 alkyl, O-C1-C4
alkyl or 0-C(O)-C 1-C4 alkyl; R9 is C(R7)2, O orN(R
7); each occurrence of R1 1, R12 , R13 , R14 , R3, R4,
and R5 is independently Q-Rx ; wherein Q is a bond or
is a C1-C6 alkylidene chain wherein up to two
non-adjacent methylene units of Q are optionally and
independently replaced by -NR-, -S-, -0-, -CS-, -CO2-,
-OCO-, - CO-, -COCO-, -CONR-, -NRCO-, -NRCO2-,
-SO2NR-, -NRSO2-, -CONRNR-, -NRCONR-, - OCONR-,
-NRNR-, -NRSO2NR-, -SO-, -SO2-, -PO-, -PO2-,
-OP(O)(OR)-, or -POR-; and each occurrence of Rx is
independently selected from -R', halogen, =0, =NR',
-NO , -CN, -OR', - SR', -N(R') 2, -NR'COR',
-NR'CON(R') 2, -NR'CO 2R', -COR', -CO2R', -OCOR',
-CON(R') 2, - OCON(R') 2, -SOR', -SO2R', -SO2N(R') 2,
-NR'SO 2R', -NR'SO 2N(R') 2, -COCOR5, - COCH2COR5,
-OP(O)(OR') 2, -P(O)(OR') 2, -OP(O)2OR5, -P(O)2OR5,
-PO(R') 2, or -OPO(R') 2; and each occurrence of R is
independently hydrogen or C1-6 aliphatic group having
up to three substituents; and each occurrence of R is
independently hydrogen or C1- aliphatic group, a
3-8-membered saturated, partially unsaturated, or
fully unsaturated monocyclic ring having 0-3
heteroatoms independently selected from nitrogen,
oxygen, or sulfur, or an 8-12 membered saturated,
partially unsaturated, or fully unsaturated bicyclic
ring system having 0-5 heteroatoms independently
selected from nitrogen, oxygen, or sulfur, wherein R'
has up to foursubstituents; or R and R , two
occurrences of R, or two occurrences of R , are taken
together with the atom(s) to which they are bound to
form an optionally substituted 3-12 membered
saturated, partially unsaturated, or fully unsaturated
monocyclic or bicyclic ring having 0-4 heteroatoms
independently selected from nitrogen, oxygen, or
sulfur. [0023] 2. Compounds and Definitions : [0024]
Compounds of this invention include those described
generally above, and are further illustrated by the
classes, subclasses, and species disclosed herein. As
used herein, the following definitions shall apply
unless otherwise indicated. For purposes of this
invention, the chemical elements are identified in
accordance with the Periodic Table of the Elements,
CAS version, Handbook of Chemistry and Physics, 75th
Ed. Additionally, general principles of organic
chemistry are described in "Organic Chemistry", Thomas
Sorrell, University Science Books, Sausalito: 1999,
and "March's Advanced Organic Chemistry", 5th Ed.,
Ed.: Smith, M.B. and March, J., John Wiley & Sons, New
York: 2001, the entire contents of which are hereby
incorporated by reference. [0025] As described herein,
compounds of the invention may optionally be
substituted with one or more substituents, such as are
illustrated generally above, or as exemplified by
particular classes, subclasses, and species of the
invention. It will be appreciated that the phrase
"optionally substituted" is used interchangeably with
the phrase "substituted or unsubstituted." In general,
the term "substituted", whether preceded by the term
"optionally" or not, refers to the replacement of
hydrogen radicals in a given structure with the
radical of a specified substituent. Unless otherwise
indicated, an optionally substituted group may have a
substituent at each substitutable position of the
group, and when more than one position in any given
structure may be substituted with more than one
substituent selected from a specified group, the
substituent may be either the same or different at
every position. Combinations of substituents
envisioned by this invention are preferably those that
result in the formation of stable or chemically
feasible compounds. The term "stable", as used herein,
refers to compounds that are not substantially altered
when subjected to conditions to allow for their
production, detection, and preferably their recovery,
purification, and use for one or more of the purposes
disclosed herein. In some embodiments, a stable
compound or chemically feasible compound is one that
is notsubstantially altered when kept at a temperature
of 40C or less, in the absence of moisture or other
chemically reactive conditions, for at least a week.
[0026] The term "aliphatic" or "aliphatic group", as
used herein, means a straight-chain (i.e., unbranched)
or branched, substituted or unsubstituted hydrocarbon
chain that is completely saturated or that contains
one or more units of unsaturation, or a monocyclic
hydrocarbon or bicyclic hydrocarbon that is completely
saturated or that contains one or more units of
unsaturation, but which is not aromatic (also referred
to herein as "carbocycle" "cyclo aliphatic" or
"cycloalkyl"), that has a single point of attachment
to the rest of the molecule. Unless otherwise
specified, aliphatic groups contain 1-20 aliphatic
carbon atoms. In some embodiments, aliphatic groups
contain 1-10 aliphatic carbon atoms. In other
embodiments, aliphatic groups contain 1-8 aliphatic
carbon atoms. In still other embodiments, aliphatic
groups contain 1-6 aliphatic carbon atoms, and in yet
other embodiments aliphatic groups contain 1-4
aliphatic carbon atoms. In some embodiments,
"cycloaliphatic" (or "carbocycle" or "cycloalkyl")
refers to a monocyclic C3-C hydrocarbon or bicyclic
C8-C1 hydrocarbon that is completely saturated or that
contains one or more units of unsaturation, but which
is not aromatic, that has a single point of attachment
to the rest of the molecule wherein any individual
ring in said bicyclic ring system has 3-7 members.
Suitable aliphatic groups include, but are not limited
to, linear or branched, substituted or unsubstituted
alkyl, alkenyl, alkynyl groups and hybrids thereof
such as (cycloalkyl)alkyl, (cycloalkenyl)alkyl or
(cycloalkyl)alkenyl. [0027] The term
"heteroaliphatic", as used herein, means aliphatic
groups wherein one or two carbon atoms are
independently replaced by one or more of oxygen,
sulfur, nitrogen, phosphorus, or silicon.
Heteroaliphatic groups may be substituted or
unsubstituted, branched or unbranched, cyclic or
acyclic, and include "heterocycle", "heterocyclyl",
"heterocycloaliphatic", or "heterocyclic" groups.
[0028] The term "heterocycle", "heterocyclyl",
"heterocycloaliphatic", or "heterocyclic" as used
herein means non-aromatic, monocyclic, bicyclic, or
tricyclic ring systems in which one or more ring
members are an independently selected heteroatom. In
some embodiments, the "heterocycle", "heterocyclyl",
"heterocycloaliphatic", or "heterocyclic" group has
three to fourteen ring members in which one or more
ring members is a heteroatom independently selected
from oxygen, sulfur, nitrogen, or phosphorus, and each
ring in the system contains 3 to 7 ring members.[0029]
The term "heteroatom" means one or more of oxygen,
sulfur, nitrogen, phosphorus, or silicon (including,
any oxidized form of nitrogen, sulfur, phosphorus, or
silicon; the quaternized form of any basic nitrogen
or; a substitutable nitrogen of a heterocyclic ring,
for example N (as in 3,4-dihydro-2 -pyrrolyl), NH (as
in pyrrolidinyl) or NR+ (as in N-substituted
pyrrolidinyl)). [0030] The term "unsaturated", as used
herein, means that a moiety has one or more units of
unsaturation. [0031] The term "alkoxy", or
"thioalkyl", as used herein, refers to an alkyl group,
as previously defined, attached to the principal
carbon chain through an oxygen ("alkoxy") or sulfur
("thioalkyl") atom. [0032] The terms "haloalkyl",
"haloalkenyl" and "haloalkoxy" means alkyl, alkenyl or
alkoxy, as the case may be, substituted with one or
more halogen atoms. The term "halogen" means F, Cl,
Br, or I. [0033] The term "aryl" used alone or as part
of a larger moiety as in "aralkyl", "aralkoxy", or
"aryloxyalkyl", refers to monocyclic, bicyclic, and
tricyclic ring systems having a total of five to
fourteen ring members, wherein at least one ring in
the system is aromatic and wherein each ring in the
system contains 3 to 7 ring members. The term "aryl"
may be used interchangeably with the term "aryl ring".
The term "aryl" also refers to heteroaryl ring systems
as defined hereinbelow. [0034] The term "heteroaryl",
used alone or as part of a larger moiety as in
"heteroaralkyl" or "heteroarylalkoxy", refers to
monocyclic, bicyclic, and tricyclic ring systems
having a total of five to fourteen ring members,
wherein at least one ring in the system is aromatic,
at least one ring in the system contains one or more
heteroatoms, and wherein each ring in the system
contains 3 to 7 ring members. The term "heteroaryl"
may be used interchangeably with the term "heteroaryl
ring" or the term "heteroaromatic". [0035] An aryl
(including aralkyl, aralkoxy, aryloxyalkyl and the
like) or heteroaryl (including heteroaralkyl and
heteroarylalkoxy and the like) group may contain one
or more substituents and thus may be "optionally
substituted". Unless otherwise defined above and
herein, suitable substituents on the unsaturated
carbon atom of an aryl or heteroaryl group are
generally selected from halogen; -R; -OR; -SR; phenyl
(Ph) optionally substituted with R; - O(Ph) optionally
substituted with R; -(CH2)1-2(Ph), optionally
substituted with R; -CH=CH(Ph), optionally substituted
with R; -NO2; -CN; -N(R)2; -NRC(O)R; -NRC(S)R; -
NRC(O)N(R)2; -NRC(S)N(R) 2; -NRCO2R; -NRNRC(O)R;
-NRNRC(O)N(R)2; - NRNRCO2R; -C(O)C(O)R; -C(O)CH2C(O)R;
-CO2R; -C(O)R; -C(S)R; -C(0)N(R) 2; -C(S)N(R),;
-OC(O)N(R) 2; -OC(O)R; -C(O)N(OR) R; -C(NOR) R;
-S(O)2R; -S(O)3R; -SO2N(R)2; -S(O)R; -NRSO2N(R)2;
-NRSO2R; -N(0R)R; -C(=NH)-N(R) 2; -P(O)2R; - PO(R) 2;
-OPO(R)2; -(CH2)O-2NHC(O)R; phenyl (Ph) optionally
substituted with R; -O(Ph) optionally substituted with
R; -(CH2)i-2(Ph), optionally substituted with R; or
-CH=CH(Ph), optionally substituted with R; wherein
each independent occurrence of R is selected from
hydrogen, optionally substituted C1 6 aliphatic, an
unsubstituted 5-6 membered heteroaryl or heterocyclic
ring, phenyl, -O(Ph), or -CH2(Ph), or, notwithstanding
the definition above, two independent occurrences of
R, on the same substituent or different substituents,
taken together with the atom(s) to which each R group
is bound, to form an optionally substituted 3-12
membered saturated, partially unsaturated, or fully
unsaturated monocyclic or bicyclic ring having 0-4
heteroatoms independently selected from nitrogen,
oxygen, or sulfur. [0036] . Optional substituents on
the aliphatic group of R are selected from NH2, NH(Ci.
4aliphatic), N(C1-4aliphatic) 2, halogen,
C1-4aliphatic, OH, O(C1-4aliphatic), NO2, CN, CO2H,
CO2(C1-4aliphatic), O(haloC 1-4 aliphatic), or
haloC1-4aliphatic, wherein each of the foregoing C1.
4aliphatic groups of R is unsubstituted. [0037] An
aliphatic or heteroaliphatic group, or a non-aromatic
heterocyclic ring may contain one or more substituents
and thus may be "optionally substituted". Unless
otherwise defined above and herein, suitable
substituents on the saturated carbon of an aliphatic
or heteroaliphatic group, or of a non-aromatic
heterocyclic ring are selected from those listed above
for the unsaturated carbon of an aryl or heteroaryl
group and additionally include the following: =O, =S,
=NNHR*, =NN(R *)2, =NNHC(0)R *, =NNHCO2(alkyl),
=NNHSO2(alkyl), or =NR*, where each R is independently
selected from hydrogen or an optionally substituted
C1-6 aliphatic group. [0038] Unless otherwise defined
above and herein, optional substituents on the
nitrogen of a non-aromatic heterocyclic ring are
generally selected from - R+, -N(R+)2, -C(O)R+, -CO
R+, - C(O)C(O)R+, -C(O)CH 2C(O)R+, -SO2R+, -SO2N(R+)2,
-C(=S)N(R+ 1)2, -C(=NH)-N(R+)2, or - NR SO2R+; wherein
R+ is hydrogen, an optionally substituted C1-6
aliphatic, optionallysubstituted phenyl, optionally
substituted -O(Ph), optionally substituted -CH2(Ph),
optionally substituted -(CHa) 1-2(Ph); optionally
substituted -CH=CH(Ph); or an unsubstituted 5-6
membered heteroaryl or heterocyclic ring having one to
four heteroatoms independently selected from oxygen,
nitrogen, or sulfur, or, notwithstanding the
definition above, two independent occurrences of R+,
on the same substituent or different substituents,
taken together with the atom(s) to which each R+ group
is bound, form an optionally substituted 3-12 membered
saturated, partially unsaturated, or fully unsaturated
monocyclic or bicyclic ring having 0-4 heteroatoms
independently selected from nitrogen, oxygen, or
sulfur. [0039] Optional substituents on the aliphatic
group or the phenyl ring of R+ are selected from -NH2,
-NH(C -4 aliphatic), -N(C1-4 aliphatic)2, halogen, C
-4 aliphatic, -OH, -0(C 1-4 aliphatic), - NO2, -CN,
-CO2H, -CO2(Ci-4 aliphatic), -O(halo Ci-4 aliphatic),
or halo(Ci -4 aliphatic), wherein each of the
foregoing Ci-4aliphatic groups of R+ is unsubstituted.
[0040] The term "alkylidene chain" refers to a
straight or branched carbon chain that may be fully
saturated or have one or more units of unsaturation
and has two points of attachment to the rest of the
molecule. [0041] As detailed above, in some
embodiments, two independent occurrences of R (or R+,
R, R' or any other variable similarly defined herein),
are taken together with the atom(s) to which they are
bound to form an optionally substituted 3-12 membered
saturated, partially unsaturated, or fully unsaturated
monocyclic or bicyclic ring having 0-4 heteroatoms
independently selected from nitrogen, oxygen, or
sulfur. [0042] Exemplary rings that are formed when
two independent occurrences of R (or R+, R, R' or any
other variable similarly defined herein), are taken
together with the atom(s) to which each variable is
bound include, but are not limited to the following:
a) two independent occurrences of R (or R+, R, R' or
any other variable similarly defined herein) that are
bound to the same atom and are taken together with
that atom to form a ring, for example, N(R)2, where
both occurrences of R are taken together with the
nitrogen atom to form a piperidin-1-yl,
piperazin-1-yl, or morpholin-4-yl group; and b) two
independent occurrences of R (or R+, R, R' or any
other variable similarly defined herein) that are
bound to different atoms and are taken together with
both of those atoms to form a ring, for example where
a phenyl group is substituted with two occurrences of
OR these two occurrences of R are taken together
withthe oxygen atoms to which they are bound to form a
fused 6-membered oxygen containing ring: It will be
appreciated that a variety of other rings can be
formed when two independent occurrences of R (or R+,
R, R' or any other variable similarly defined herein)
are taken together with the atom(s) to which each
variable is bound and that the examples detailed above
are not intended to be limiting. Unless otherwise
stated, structures depicted herein are also meant to
include all isomeric (e.g., enantiomeric,
diastereomeric, and geometric (or conformational))
forms of the structure; for example, the R and S
configurations for each asymmetric center, (Z) and (E)
double bond isomers, and (Z) and (E) conformational
isomers. Therefore, single stereochemical isomers as
well as enantiomeric, diastereomeric, and geometric
(or conformational) mixtures of the present compounds
are within the scope of the invention. Unless
otherwise stated, all tautomeric forms of the
compounds of the invention are within the scope of the
invention. Additionally, unless otherwise stated,
structures depicted herein are also meant to include
compounds that differ only in the presence of one or
more isotopically enriched atoms. For example,
compounds having the present structures except for the
replacement of hydrogen by deuterium or tritium, or
the replacement of a carbon by a 13C- or 14C-enriched
carbon are within the scope of this invention. Such
compounds are useful, for example, as analytical tools
or probes in biological assays. [0043] 3. Description
of Exemplary Compounds: [0044] In one embodiment, R is
hydrogen. Or, R is Cl -C6 aliphatic. Exemplary R
includes C1-C6 alkyl, e.g., methyl, ethyl, propyl, or
butyl. [0045] In one embodiment, R' is,hydrogen.
[0046] In one embodiment, R' is a C1-C8 aliphatic
group, optionally substituted with up to 3
substituents selected from halo, CN, CF3, CHF , OCF3,
or OCHF2, wherein up to two methylene units of said
C1-C8 aliphatic is optionally replaced with -CO-,
-CONH(C1-C4 alkyl)-, -CO2-, -OCO-, -N(C1-C4
alkyl)CO2-, -O-, -N(Cl -C4 alkyl)CON(Cl-C4 alkyl)-,
-OCON(C1-C4 alkyl)-, -N(C1-C4 alkyl)CO-, -S-, -N(Cl
-C4 alkyl)-, -SO2N(C1-C4 alkyl)-, N(Cl -C4 alkyl)SO2-,
or - N(C1-C4 alkyl)SO 2N(Cl-C4 alkyl)-. [0047] In one
embodiment, R' is a 3-8 membered saturated, partially
unsaturated, or fully unsaturated monocyclic ring
having 0-3 heteroatoms independently selected from
nitrogen,oxygen, or sulfur, wherein R' is optionally
substituted with up to 3 substituents selected from
halo, CN, CF3, CHF2, OCF3, OCHF2, or C1-C6 alkyl,
wherein up to two methylene units of said C1-C6 alkyl
is optionally replaced with -CO-, -CONH(C 1-C4
alkyl)-, -CO2-, -OCO-, -N(C1-C4 alkyl)CO 2-, -0-,
-N(C1-C4 alkyl)C0N(Cl-C4 alkyl)-, -OCON(C 1-C4
alkyl)-, -N(C1-C4 alkyl)CO-, -S-, -N(C1-C4 alkyl)-,
-SO2N(C1-C4 alkyl)-, N(Cl -C4 alkyl)SO2-, or -N(C1-C4
alkyl)SO2N(Cl-C4 alkyl)-. [0048] In one embodiment, R'
is an 8-12 membered saturated, partially unsaturated,
or fully unsaturated bicyclic ring system having 0-5
heteroatoms independently selected from nitrogen,
oxygen, or sulfur; wherein R' is optionally
substituted with up to 3 substituents selected from
halo, CN, CF3, CHF2, OCF3, OCHF2, or C1-C6 alkyl,
wherein up to two methylene units of said C1-C6 alkyl
is optionally replaced with -CO-, -CONH(C 1-C4
alkyl)-, -CO2-, -OCO-, -N(C1-C4 alkyl)CO 2-, -0-,
-N(C1-C4 alkyl)CON(Cl-C4 alkyl)-, -OCON(C 1-C4
alkyl)-, -N(C1-C4 alkyl)CO-, -S-, -N(C1-C4 alkyl)-,
-SO2N(C 1-C4 alkyl)-, N(C1-C4 alkyl)SO2-, or -N(C1-C4
alkyl)SO 2N(Cl-C4 alkyl)-. [0049] In one embodiment,
two occurrences of R' are taken together with the
atom(s) to which they are bound to form an optionally
substituted 3-12 membered saturated, partially
unsaturated, or fully unsaturated monocyclic or
bicyclic ring having 0-4 heteroatoms independently
selected from nitrogen, oxygen, or sulfur, wherein R'
is optionally substituted with up to 3 substituents
selected from halo, CN, CF3, CHF2, OCF3, OCHF2, or
C1-C6 alkyl, wherein up to two methylene units of said
C1-C6 alkyl is optionally replaced with -CO-,
-CONH(C1-C4 alkyl)-, -CO2-, -OCO-, -N(C1-C4
alkyl)CO2-, -O-, -N(Cl -C4 alkyl)CON(Cl-C4 alkyl)-,
-QCON(C1-C4 alkyl)-, -N(C1-C4 alkyl)CO-, -S-, -N(Cl
-C4 alkyl)-, -SO2N(C1-C4 alkyl)-, N(Cl -C4 alkyl)SO2-
, or -N(C1-C4 alkyl)SO2N(Cl-C4 alkyl)-. [0050] In
another embodiment, W is OH. [0051] In still another
embodiment, Rx g is: [0052] In certain embodiment, Y
is P and X is O. [0053] In another embodiment, each Z
is -0-. [0054] In yet another embodiment, R is
selected from:[0055] In yet another embodiment, RX Y
is selected from:[0056] In yet another embodiment, R
is selected from:REFORMER EXERCISE APPARATUS FOOT BAR
SUPPORT BACKGROUND OF THE INVENTION Field of the
Invention: This invention relates generally to the
field of exercise equipment in which a movable
carriage is utilized to at least partially support a
user's body, commonly referred to as a "reformer," and
more particularly to a reformer having a foot bar
support bracket that passively retains the foot bar
support. Description of the Related Art: Joseph H.
Pilates, in U.S. Pat. No. 1,621,477, originally
developed the concept of using a wheeled platform
carriage connected to a resistance device such as a
set of weights in conjunction with a stationary frame
to provide a variable resistance against which a user
could push with his/her feet or pull with the arms
while in a sitting or recumbent position in order to
exercise the major muscle groups of the user's trunk,
legs and/or arms. Since that time many changes and
improvements in the design of such an apparatus were
developed by Joseph Pilates, and more recently, have
been evolved by his students and others. U. S. Pat.
No. 5,066,005 and my patents referred to above are
representative of the current state of evolutionary
development of these changes that have taken place
since 1927. The current conventional apparatus is
commonly referred to as a "reformer" which includes a
wheeled platform carriage which rides on a parallel
rails on or forming part of a rectangular wooden or
metal frame. The carriage is connected to a series of
parallel springs or elastic members which are in turn
connected to a foot end of the rectangular frame. The
carriage rides on parallel rails or tracks mounted to
the inside of the longer sides of the rectangular
frame. This carriage typically includes a pair of
spaced, padded,upright shoulder stops and a head rest
at one end to support the shoulders and head of the
user when he/she is reclined on the carriage. An
adjustable foot bar, foot support, or foot rest
against which the user places his/her feet is mounted
to the foot end of the rectangular frame. The user can
then push against the foot rest to move the carriage
along the track away from the foot rest against spring
tension to exercise the leg and foot muscle groups in
accordance with prescribed movement routines. Most
conventional reformers utilize a generally U shaped
foot bar that has a straight foot support portion
between a pair of parallel legs that pivot about a
pair of pins each fastened to one of the side rails of
the frame of the reformer near the foot end. The foot
bar is supported by another U shaped foot bar support
that has its free ends pivotally attached to the legs
of the foot bar. A mid portion of the foot bar support
selectively fits within an upwardly open slot in a
bracket mounted on the tracks at the foot end of the
frame. This is a simple design. However, if the user
of the reformer does not want the foot bar
repositioned, yet rotates the foot bar toward the head
end of the frame, the foot bar can lift out of the
desired slot and must be repositioned again. It is
desirable that such movement be minimized or
eliminated, to avoid the annoyance of having to
readjust the foot bar position. Therefore there is a
need for a secure foot bar support bracket
configuration that precludes inadvertent removal of
the foot bar support upon rotation of the foot bar
toward the head end of the reformer. SUMMARY OF THE
INVENTION Embodiments of the present invention provide
a simple, positive retention configuration for a foot
bar support in a reformer exercise apparatus. The foot
bar support bar is positively retained in the foot bar
support bracket unless intentionally removed by the
user from the support bracket for repositioning. One
embodiment of the present invention may be viewed as
thefoot bar support bracket for use in a reformer
exercise apparatus. Another embodiment may be viewed
as a reformer exercise apparatus that has a foot bar
support bracket, or more preferably, a pair of foot
bar support brackets fastened to the foot end of the
reformer frame. The support bracket in each of these
embodiments is preferably a generally rectangular
block body that has one side fastened to a vertical
surface of the foot end of the frame of the reformer.
The support bracket receives a mid portion of a U
shaped foot bar support bar in one of several
downwardly slanted open slots formed through the
opposite side of the block body. Each of the slots has
an open entry portion and an enlarged retention and
support portion. The open entry portion has parallel
top and bottom walls slanted upward from the opening
into the support portion. The support portion has a
shape generally complementary to the cross sectional
shape of the foot bar support bar and a distance
between the top wall and the bottom wall of the slot
greater than the width of the mid portion of the foot
bar support. Preferably the support portion has a
width between the top and bottom walls at least about
1.5 times the width of the entry portion of the slot.
Further, the top wall of the slot is smooth and almost
straight from the opening to the base of the slot.
Preferably the top wall of the slot has a slight
upward curve. In contrast, the bottom wall is
generally parallel to the top wall in the entry
portion and has a transition between the entry portion
and the support portion such that the support portion
forms a pocket to receive the mid portion of the foot
bar support bar therein. Other objects, features and
advantages of the present invention will become
apparent from a reading of the following detailed
description when taken in conjunction with the
accompanying drawing wherein a particular embodiment
of the invention is disclosed as an illustrative
example.BRIEF DESCRIPTION OF THE DRAWING Fig. 1 is a
perspective view of the foot end of a reformer
exercise apparatus incorporating a foot bar support
bracket in accordance with one embodiment of the
present invention. Figure 2 is a separate perspective
view of the foot bar support bracket in accordance
with the present invention shown in Figure 1. Figure 3
is a separate side view of the foot bar support
bracket shown in Figures 1 and 2. Figure 4 is an
enlarged partial side view of the upper slot in the
bracket shown in Figure 3. Figure 5 is an enlarged
partial side view of the lower slot in the bracket
shown in Figures 1-3. Figure 6 is an enlarged partial
perspective view of the foot bar support bracket shown
in Figure 1 in which a slidable stop block in
accordance with another aspect of the present
invention is installed on the support bar. Figure 7 is
a separate perspective view of the slidable stop block
shown in Figure 6. DETAILED DESCRIPTION OF THE
INVENTION An exercise apparatus 10 in accordance with
one embodiment of the present invention is shown in
Figure 1. Exercise apparatus 10 comprises a generally
rectangular frame 12 having a head end and a foot end
16 and a pair of parallel track or rail members 18.
The frame 12 typically is a generally rectangular wood
frame with the track or rail members 18 fastened to
the insides of opposite side walls 20 of the frame 12.
The apparatus 10 furthercomprises a movable carriage
22 slidably or rollably disposed on the track members
18 for movement back and forth on the track members 18
between the head and foot ends respectively.
Preferably the carriage 22 has four support wheels or
rollers (not shown), which support the carriage 22 on
the horizontal top surfaces of the track members 18
for movement back and forth on the track members 18
with minimal friction. A plurality of elastic
resistance members, typically coil springs 24, are
hooked to or otherwise fastened to an anchor bar 26
and extending between the foot end of the carriage 22
and the anchor bar 26 near the foot end 16 of the
frame 12 such that the carriage 22 is biased toward
the foot end 16 of the frame 12. The foot bar assembly
32 includes a generally U shaped foot bar 34,
preferably made of tubular aluminum, having a pair of
spaced parallel legs 36 and 38 and a padded foot bar
portion 40 therebetween. The free end of each of the
legs 36 and 38 are pivotally fastened to the frame 12
near the foot end 16. A generally U shaped foot bar
support bar 50 has its legs 52 and 54 each pivotally
fastened to the legs 36 and 38. This support bar 50 is
used to position the padded foot bar portion 40 of the
foot bar 34 at predetermined heights. A mid portion 56
of the support bar 50 removably fits within slots in
the brackets 60 in accordance with the present
invention. The vertical position of the foot bar
portion 40 of the foot bar 34 in relation to the frame
12 may be changed depending on the position of the
foot bar support bar 50 in the support brackets 60. As
shown in Figure 1, the foot bar 34 is in an upper
position. If the support bar 50 were moved to the
lower set of slots in the brackets 60, the foot bar 34
would be in a lower position with respect to the frame
12. A separate perspective view of one of the support
brackets 60 is shown in Figure 2. Each of the support
brackets is preferably a generally rectangular block
body preferably made of a plastic material.
Alternatively, the bracket 60may be made of sheet
metal or other substantially rigid material. The
bracket 60 has a straight side 62 and an opposite side
64. The straight side 62 is preferably flat and
straight, adapted to be fastened to the foot end 16 of
the reformer exercise apparatus 10. The opposite side
64 of the block body has a plurality of downwardly
opening slanted slots 66 cut through the opposite side
64, each slot 66 having an entrance portion 68 slanted
upward to a support portion 70 at a base 72 of the
slot 66 for retaining the mid portion 56 of the foot
bar support bar 50. A side view of the bracket 60
shown in Figure 2 is shown in Figure 3. Each support
portion 70 of the slot has a width "W" greater than a
cross sectional width "w" of the entrance portion 68,
and thus forms a pocket 74 for receiving and holding
the mid portion of the foot bar support bar 50. The
brackets 60 are designed to be fastened via bolts or
other fasteners to the foot end 16 of the frame 12,
thus positioning them a predetermined distance from
the pivot point of the legs 36 and 38 of the foot bar
40. The slanted slots 66 each have central axes that
differ in angle to the opposite side 64. This is
because the distance between the brackets 60 and the
pivot points of the support bar 50 rotate with arcuate
position of the foot bar 34. The central axis of each
slot 66 is designed to follow an arc of rotation of 



the support bar 50 when the foot bar 34 is at a
position above the frame 12 corresponding
approximately to each slot's support portion 74. Thus,
each slanted slot is also at a different angle with
respect to the bottom, horizontal side 76, of the
bracket 60. The top wall 78 of the slot 66 is a
generally smooth surface which is slightly curved so
as to follow the swing arc of the mid portion 56 of
the support bar 50 as the bar 50 is rotated along the
slot 66. Since the support portion 70 of the slot 66
has a width Wthat is greater than the width w of the
entrance portion 68, there is a transition 80 in the
bottom wall of the slot 66between the entrance portion
68 and the support portion 70. This transition 80 is
preferably a rounded corner that leads into the pocket
74 of the support portion 70. The support portion 70
also preferably has a slight protrusion 82 in the base
of the slot 66 that pinches the mid portion 56 of the
support bar 50 when it is properly seated in the
pocket 74 of the support portion 70. This protrusion
82 may be a transverse ridge across the base 72 or may
simply be a raised nub formed in the base 72. This
protrusion provides a tactile feedback to a user to
indicate when the support bar 50 is properly secured
in the slot 66 as is shown in Figure 4. The top to
bottom width of the support portion 70, i.e. width
"W", is preferably at least 1.5 times the width "w" of
the entrance portion 68 of the slot. This distance is
chosen so that the bar 50 will naturally remain within
the support portion of the slot 66. Although the
support bar 50 is shown having a rounded rectangular
cross sectional shape in Figures 1 and 4, the support
bar 50 could have a different cross section shape,
such as square or circular. In use, if a user wishes
to change the position of the foot bar 34, she simply
lifts up on the mid portion 40 of the bar 34 to
disengage the support bar 50 from the pocket 74. The
support bar 50 will then hit the top wall 78 of the
slot 66 and the bar 34 cannot be raised further. The
user then lowers the bar 34 slightly, and the support
bar 50 will swing downward, out of the slot 66. The
user can then reposition the support bar 50 into an
alternative slot 66. Although the support bar 50 may
be easily removed, movement of the foot bar 34 toward
the carriage 22 is substantially minimized by the
present invention. The foot bar 34 may only be moved
about half the width Wbefore being stopped by the top
wall 78 of the slot 66.One or a pair of optional lock
blocks 84 may also be installed on the mid portion 56
of the support bar 50 to prevent all movement of the
foot bar 34 during certain exercises. One lock block
84 is shown in the partial view of the reformer 10
shown in Figure 6. This lock block 84 has a block
portion 86 which fits into the support portion 70 of
the slot 66 over the mid portion 56 in the pocket 74
in the support block 60. Joining the block portion 86
is an integral slide portion 88. The block portion 86
is preferably a rectangular plastic block having a
height slightly less than the distance between the top
of the mid portion 56 and the top wall 78 of the slot
66 such that the lock block 84 can easily be slipped
into the slot 66 when the mid portion 56 of the
support bar 50 is seated in the pocket 74. The slide
portion 88 is a "C" shaped sleeve that has opposing
enlarged end edges 90 that resiliently snap over and
grip the curved sides of the mid portion 56 of the bar
50 to preferably removably fasten, i.e. grip and
retain the lock block 84 on the mid portion 56 while
permitting a user to slide the lock block 84 back and
forth. The C shape of the slide portion 88 permits the
lock block 84 to be removed should a user prefer not
to use them. When the lock blocks 84 are, installed on
the mid portion 56 with the block portions 86 inserted
within the slots 66, substantially all movement of the
bar 50 within the support blocks 60 is eliminated.
Preferably a pair of lock blocks 84 are installed onto
the mid portion 56 of the bar 50, with one adjacent
each block 60. The user can then conveniently insert
or remove the block portions 86 from the slots 66 as
needed without removing the lock blocks 84 from the
bar 50. The lock block 84 is preferably made of a
flexible polymeric material such as a high density
polyethylene that has the strength and resiliency
coupled with rigidity to both snap onto the mid
portion of the support bar 50 and prevent substantial
movement of the bar 50 when the lock portion 86 of the
lock block 84 is inserted into the support portion of
the slots 66. The support block 60 is preferably made
of or rigid polymeric material that has
sufficientstrength, rigidity, and durability for the
support functionality. One such material is The
Polymer Corporation's Nylatron(r) GS, which is a nylon
6 material having a molybdenum disulfide filler.
Although the embodiment 60 shown in Figures 1-6 has
only two slots 66, other configurations, having 3, 4
or 5 slots 66 are envisioned. Also, the bracket 60 may
have other than a rectangular block shape. The bracket
60 and the lock block 84 may alternatively be made of
wood or a sheet metal material such as aluminum or
other suitable material. However, a moldable plastic
material is preferred. Accordingly, the invention may
be practiced other than as specifically described and
shown herein with reference to the illustrated
embodiments. The present invention is not intended to
be limited to the particular embodiments illustrated
but is intended to cover all such alternatives,
modifications, and equivalents as may be included
within the spirit and broad scope of the invention as
defined by the following claims. All patents, patent
applications, and printed publications referred to
herein are hereby incorporated by reference in their
entirety.CLAIMS 1. A foot bar support bar support
comprising: a generally block body having a straight
side and an opposite side, the straight side being
adapted to be fastened to a foot end of a reformer
exercise apparatus, the opposite side having a
plurality of downwardly slanted slots opening through
the opposite side, each slot having an entrance
portion slanted upward to a support portion at a base
of the slot for retaining a mid portion of a foot bar
support bar therein, each support portion of the slot
having a width greater than a cross sectional width of
the entrance portion forming a pocket for receiving
and holding the mid portion of the foot bar support
bar. 2. A foot bar support bar support comprising: a
body having a straight side and an opposite side, the
straight side being adapted to be fastened to a foot
end of a reformer exercise apparatus, the opposite
side having a plurality of downwardly slanted slots
opening through the opposite side, each slot having an
entrance portion slanted upward to a support portion
at a base of the slot for retaining a mid portion of a
foot bar support bar therein, each support portion of
the slot having a width greater than a cross sectional
width of the entrance portion forming a pocket for
receiving and holding the mid portion of the foot bar
support bar wherein each slanted slot is at a
different angle with respect to the opposite side. 3.
A foot bar support bar support comprising: a body
having a straight side and an opposite side, the
straight side being adapted to be fastened to a foot
end of a reformer exercise apparatus, the opposite
side having a plurality of downwardly slanted slots
opening through the opposite side, each slot having an
entrance portion slanted upward to a support portion
at a base of the slot for retaining a mid portion of a
foot bar support bar therein, each support portion of
the slot having a width greater than a cross sectional
width of the entrance portion forming a pocket for
receivingand holding the mid portion of the foot bar
support bar wherein the pocket has at least one
protrusion for frictionally retaining the mid portion
of a foot bar support bar inserted into the pocket. 4.
A foot bar support bar support comprising: a block
body having a straight side and an opposite side, the
straight side being adapted to be fastened to a foot
end of a reformer exercise apparatus, the opposite
side having a plurality of downwardly slanted slots
opening through the opposite side, each slot having an
entrance portion slanted upward to a support portion
at a base of the slot for retaining a mid portion of a
foot bar support bar therein, each support portion of
the slot having a width greater than a cross sectional
width of the entrance portion forming a pocket for
receiving and holding the mid portion of the foot bar
support bar wherein a width of the support portion is
at least 1.5 times the width of the entrance portion
of the slot. 5. A foot bar support bar support
comprising: a generally rectangular block body having
a straight side and an opposite side, the straight
side being adapted to be fastened to a foot end of a
reformer exercise apparatus, the opposite side having
a plurality of downwardly slanted slots opening
through the opposite side, each slot having an
entrance portion slanted upward to a support portion
at a base of the slot for retaining a mid portion of a
foot bar support bar therein, each support portion of
the slot having a width greater than a cross sectional
width of the entrance portion forming a pocket for
receiving and holding the mid portion of the foot bar
support bar wherein a top wall of each slanted slot
has a substantially smooth common surface extending
between the entrance and support portions. 6. A foot
bar support bar support comprising: a generally
rectangular block body having a straight side and an
opposite side, the straight side being adapted to be
fastened to a foot end of areformer exercise
apparatus, the opposite side having a plurality of
downwardly slanted slots opening through the opposite
side, each slot having an entrance portion slanted
upward to a support portion at a base of the slot for
retaining a mid portion of a foot bar support bar
therein, each support portion of the slot having a
width greater than a cross sectional width of the
entrance portion forming a pocket for receiving and
holding the mid portion of the foot bar support bar
wherein a bottom wall of each slanted slot has a
transition between the entrance portion and the
support portion. 7. A foot bar support bar support
comprising: a body having a generally straight side
and an opposite side, the straight side being adapted
to be fastened to a foot end of a reformer exercise
apparatus, the opposite side having a plurality of
downwardly slanted slots opening through the opposite
side, each slot having an entrance portion slanted
upward to a support portion at a base of the slot for
retaining a mid portion of a foot bar support bar
therein, each support portion of the slot having a
width greater than a cross sectional width of the
entrance portion forming a pocket for receiving and
holding the mid portion of the foot bar support bar
wherein a bottom wall of each slanted slot has a
curved corner transition between the entrance portion
and the support. 8. A foot bar support bar support
comprising: a body made of a polymer having a straight
side and an opposite side, the straight side being
adapted to be fastened to a foot end of a reformer
exercise apparatus, the opposite side having a
plurality of downwardly slanted slots opening through
the opposite side, each slot having an entrance
portion slanted upward to a support portion at a base
of the slot for retaining a mid portion of a foot bar
support bar therein, each support portion of the slot
having a width greater than a cross sectional width of
the entrance portion forming a pocket for receiving
and holding the mid portion of the foot bar support
bar.9. An exercise apparatus comprising: a generally
rectangular frame having a head end and a foot end and
including a pair of spaced apart parallel track
members between the ends, supporting a movable
carriage for movement along said track members; one or
more elongated elastic members extending between the
carriage and the foot end of said frame; a generally U
shaped foot bar pivotally supported from the frame
near the foot end having a U shaped foot bar support
bar pivotally supported from legs of the foot bar,
wherein the foot bar support bar has a mid portion;
and a foot bar support bar support bracket fastened to
the foot end of the frame, the bracket having a
plurality of vertically spaced, downwardly opening
slanted slots therein for receiving the mid portion of
the support bar, each slanted slot having an entrance
portion extending upward to a support portion of the
slot for retaining the mid portion of the support bar
therein. 10. An exercise apparatus comprising: a
generally rectangular frame having a head end and a
foot end and including a pair of spaced apart parallel
track members between the ends, supporting a movable
carriage for movement along said track members; one or
more elongated elastic members extending between said
carriage and the foot end of said frame; a generally U
shaped foot bar pivotally supported from the frame
near the foot end having a U shaped foot bar support
bar pivotally supported from legs of the foot bar,
wherein the foot bar support bar has a mid portion;
and a pair of generally block shaped foot bar support
bar support brackets fastened to the foot end of the
frame, each bracket having a plurality of vertically
spaced, downwardly opening slanted slots therein for
receiving the mid portion of the support bar, each
slanted slot having an entrance portion extending
upward to a support portion at a base of the slot for
retaining the mid portion of the support bar.11. An
exercise apparatus comprising: a generally rectangular
frame having a head end and a foot end and including a
pair of spaced apart parallel track members between
the ends, supporting a movable carriage for movement
along said track members; one or more elongated
elastic members extending between said carriage and
the foot end of said frame; a generally U shaped foot
bar pivotally supported from the frame near the foot
end having a U shaped foot bar support bar pivotally
supported from legs of the foot bar, wherein the foot
bar support bar has a mid portion; and a generally
block shaped foot bar support bar support bracket
fastened to the foot end of the frame, the bracket
having a plurality of vertically spaced, downwardly
opening slanted slots therein for receiving the mid
portion of the support bar, each slanted slot having
an entrance portion extending upward to a support
portion of the slot for retaining the mid portion of
the support bar therein wherein the support portion
forms a pocket frictionally retaining the mid portion
of the foot bar support bar inserted into the pocket.
12. An exercise apparatus comprising: a generally
rectangular frame having a head end and a foot end;
one or more elongated elastic members extendable
between a movable carriage mounted for movement along
the frame between the ends and the foot end of the
frame; a generally U shaped foot bar pivotally
supported from the frame near the foot end having a U
shaped foot bar support bar pivotally supported from
legs of the foot bar, wherein the foot bar support bar
has a mid portion; and a generally block shaped foot
bar support bar support bracket fastened to the foot
end of the frame, the bracket having a plurality of
vertically spaced, downwardly opening slanted slots
therein for receiving the mid portion of the support
bar, each slanted slot having an entrance portion
extending upward to a support portion of the slot for
retaining the mid portion of the support barinserted
therein wherein a width of the support portion is at
least 1.5 times the width of the entrance portion of
the slot. 13. An exercise apparatus comprising: a
generally rectangular frame having a head end and a
foot end and including a pair of spaced apart parallel
track members between the ends, supporting a movable
carriage for movement along said track members; one or
more elongated elastic members extendable between said
carriage and the foot end of said frame; a generally U
shaped foot bar pivotally supported from the frame
near the foot end having a U shaped foot bar support
bar pivotally supported from legs of the foot bar,
wherein the foot bar support bar has a mid portion;
and a foot bar support bar support bracket fastened to
the foot end of the frame, the bracket having a
plurality of vertically spaced, downwardly opening
slanted slots therein for receiving the mid portion of
the support bar, each slanted slot having an entrance
portion extending upward to a support portion for
retaining the mid portion of the support bar inserted
in the slot wherein a top wall of each slanted slot
has a substantially smooth common surface extending
between the entrance and support portions. 14. An
exercise apparatus comprising: a generally rectangular
frame having a head end and a foot end and including a
pair of spaced apart parallel track members between
the ends, supporting a movable carriage for movement
along said track members; a plurality of elongated
elastic members extending between said carriage and
the foot end of said frame; a generally U shaped foot
bar pivotally supported from the frame near the foot
end having a U shaped foot bar support bar pivotally
supported from legs of the foot bar, wherein the foot
bar support bar has a mid portion; and a foot bar
support bar support bracket fastened to the foot end
of the frame, the bracket having a plurality of
vertically spaced, downwardly openingslanted slots
therein for receiving the mid portion of the support
bar, each slanted slot having an entrance portion
extending upward to a support portion at a base of the
slot for retaining the mid portion of the support bar
therein wherein a top wall of each slanted slot has a
substantially smooth common - surface extending
between the entrance and support portions and a bottom
wall of each slanted slot has a transition between the
entrance portion and the support portion. 15. An
exercise apparatus comprising: a generally rectangular
frame having a head end and a foot end and including a
pair of spaced apart parallel track members between
the ends, supporting a movable carriage for movement
along said track members; one or more elongated
elastic members extending between said carriage and
the foot end of said frame; a generally U shaped foot
bar pivotally supported from the frame near the foot
end having a U shaped foot bar support bar pivotally
supported from legs of the foot bar, wherein the foot
bar support bar has a mid portion; and a foot bar
support bar support bracket fastened to the foot end
of the frame, the bracket having a plurality of
vertically spaced, downwardly opening slanted slots
therein for receiving the mid portion of the support
bar, each slanted slot having an entrance portion
extending upward from a side of the bracket facing the
carriage to an expanded support portion at a base of
the slot for retaining the mid portion of the support
bar therein, wherein a top wall of each slanted slot
has a substantially smooth common surface extending
between the entrance and support portions and a bottom
wall having a curved corner transition between the
entrance portion and the support portion. 16. An
exercise apparatus comprising: a generally rectangular
frame having a head end and a foot end and including a
pair of spaced apart parallel track members between
the ends; a movable carriage mounted on said frame for
movement along saidtrack members; one or more
elongated elastic members extending between said
carriage and fastenable to an anchor bar fastened near
said foot end of said frame; an adjustable foot bar
pivotably mounted to said frame spaced from the foot
end; and. a foot bar support bracket fastened to the
foot end of the frame, the bracket having one side
abutting the foot end of the frame and an opposite
side facing the carriage, the foot bar support bracket
having a plurality of downwardly slanted slots opening
through the opposite side facing the carriage, each of
the slots extending from an entrance portion upward
into a support portion spaced from the opposite side,
wherein each slot is sized to receive a mid portion of
a foot bar support bar and hold the mid portion in the
support portion. 17. An exercise apparatus comprising:
a generally rectangular frame having a head end and a
foot end and including a pair of spaced apart parallel
track members between the ends; a movable carriage
mounted on said frame for movement along the track
members; one or more elongated elastic members
extending between said carriage and fastenable to an
anchor bar fastened near said foot end of said frame;
an adjustable foot bar pivotably mounted to said frame
spaced from the foot end; and a foot bar support
bracket fastened to the foot end of the frame, the
bracket having a generally rectangular block shape
with one side abutting the foot end of the frame and
an opposite side facing the carriage, the foot bar
support bracket having a plurality of downwardly
slanted slots opening through the opposite side facing
the carriage, each of the slots extending from an
entrance portion upward into a support portion spaced
from the opposite side, wherein each slot is sized to
receive a mid portion of a foot bar support bar
andhold the mid portion in the support portion, the
support portion forming a pocket retaining the mid
portion of the foot bar support bar inserted into the
pocket. 18. An exercise apparatus comprising: a
generally rectangular frame having a head end and a
foot end and including a pair of spaced apart parallel
track members between the ends; a movable carriage
mounted on said frame for movement along said track
members; one or more elongated elastic members
extending between said carriage and an anchor bar
fastened near said foot end of said frame; an
adjustable foot bar pivotably mounted to said frame
spaced from the foot end; and a foot bar support
bracket fastened to the foot end of the frame, the
bracket having a generally rectangular block shape
with one side abutting the foot end of the frame and
an opposite side facing the carriage, the foot bar
support bracket having a plurality of downwardly
slanted slots opening through the opposite side facing
the carriage, each of the slots extending from an
entrance portion upward into a support portion spaced
from the opposite side, wherein each slot is sized to
receive a mid portion of a foot bar support bar and
hold the mid portion in the support portion wherein a
width of the support portion is at least 1.5 times a
width of the entrance portion of the slot. 19. An
exercise apparatus comprising: a generally rectangular
frame having a head end and a foot end and including a
pair of spaced apart parallel track members between
the ends; a movable carriage mounted on said frame for
movement along said track members; one or more
elongated elastic members extending between said
carriage and an anchor bar fastened near said foot end
of said frame; an adjustable foot bar pivotably
mounted to said frame spaced from thefoot end; and. a
foot bar support bracket fastened to the foot end of
the frame, the bracket having a generally rectangular
block shape with one side abutting the foot end of the
frame and an opposite side facing the carriage, the
foot bar support bracket having a plurality of
downwardly slanted slots opening through the opposite
side facing the carriage, each of the slots extending
from an entrance portion upward into a support portion
spaced from the opposite side, wherein each slot is
sized to receive a mid portion of a foot bar support
bar and hold the mid portion in the support portion
wherein a top wall of each slanted slot has a
substantially smooth common surface extending between
the entrance and support portions. 20. An exercise
apparatus comprising: a generally rectangular frame
having a head end and a foot end and including a pair
of spaced apart parallel track members between the
ends; a movable carriage mounted on said frame for
movement along said track members; one or more
elongated elastic members extending between the
carriage and an anchor bar fastened near said foot end
of said frame; an adjustable foot bar pivotably
mounted to said frame spaced from the foot end; a foot
bar support bracket fastened to the foot end of the
frame, the bracket having a generally rectangular
block shape with one side abutting the foot end of the
frame and an opposite side facing the carriage, the
foot bar support bracket having a plurality of slanted
slots opening through the opposite side facing the
carriage, each of the slots extending from an entrance
portion into a support portion spaced from the
opposite side, wherein each slot is sized to receive a
mid portion of a foot bar support bar and hold the mid
portion in the support portion; and a lock block
having a portion sized to fit into the support portion
to lockthe mid portion of the foot bar support bar in
the support portion of the slot in the support
bracket. 21. A lock block for use in a reformer
exercise apparatus having a rectangular frame and a
movable carriage mounted to the frame for movement
between a head end and a foot end of the frame, a U
shaped foot bar pivotally mounted near the foot end of
the frame, a U shaped foot bar support bar pivotally
fastened to the U shaped foot bar, and a foot bar
support bracket fastened to the foot end of the frame
for receiving the U shaped foot bar support bar
therein, the lock block comprising: a unitary body
having a block portion and a slide portion adapted to
ride on a mid portion of the U shaped foot bar support
bar, wherein the block portion has a generally
rectangular block shape sized to fit into the foot bar
support bracket to prevent removal of the U shaped
foot bar from the support bracket when the U shaped
foot bar is in the support bracket. 


