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priority to U.S. Provisional Application Serial Nos.
60/508352, filed October 3, 2003, 60/554680, filed
March 19, 2004, and 60/603303, filed August 20, 2004,
all of which are incorporated herein by reference.
BACKGROUND In the 1950's the
lH-imidazo[4,5-c]quinoline ring system was developed,
and l-(6- methoxy-8-quinolinyl)-2-methyl-l
-imidazo[4,5-c]qumolme was synthesized for possible
use as an antimalarial agent. Subsequently, syntheses
of various substituted IHimidazo[ 4,5-e]quinolines
were reported. For example, l-[2-(4-piperidyl)ethyl]-l
Himidazo[ 4,5-c]quinoline was synthesized as a
possible anticonvulsant and cardiovascular agent.
Also, several 2-oxoimidazo[4,5-c]quinolines have been
reported. Certain lH-imidazo[4,5-c]quinolin-4-amines
and 1- and 2-substituted derivatives thereof were
later found to be useful as antiviral agents,
bronchodilators and immunomodulators. Subsequently,
certain substituted lH-imidazo[4,5-c] pyridin-4-
amine, qumolin-4-amine, tetrahydroquinolin-4-amine,
naphthyridin-4-amine, and
tetrahydronaphthyridin-4-amine compounds as well as
certain analogous thiazolo and oxazolo compounds were
synthesized and found to be useful as immune response
modifiers (IRMs), rendering them useful in the
treatment of a variety of disorders. But despite
important progress in the effort to find
immunomodulating compounds, there is still a
scientific and medical need for compounds that have an
ability to modulate the immune response, by induction
or inhibition of cytokine biosynthesis or other
mechanisms. SUMMARY OF THE INVENTION A new class of
compounds useful for modulating cytokine biosynthesis
has now been found. In one aspect, the present
invention provides such compounds, which are of the
Formulas I and Ia:Ia cally the following compounds of
the Formulas , I,W, V, VI, V, VDI,  mIX wherein RA,
RB, R', R", RAi, Rm, RI, R2, R3,R RA2, RB2, RA3, R B3,
, and m are as defined below; and pharmaceutically
acceptable salts thereof. The compounds of Formulas I,
Ia, , I, IV, V, VI, V, V I, and IX are useful as
immune response modifiers (IRMs) due to their ability
to modulate cytokine biosynthesis (e.g., induce or
inhibit the biosynthesis or production of one or more
cytokines) and otherwise modulate the immune response
when administered to animals. Compounds can be tested
per the test procedures described in the Examples
Section. Compounds can be tested for induction of
cytokine biosynthesis by incubating human peripheral
blood mononuclear cells (PBMC) in a culture with the
compound(s) at a concentration range of 30 to 0.014 mM
and analyzing for interferon (a) or tumor necrosis
factor (a) in the culture supernatant. Compounds can
be tested for inhibition of cytokine biosynthesis by
incubating mouse macrophage cell line Raw 264.7 in a
culture with the compound(s) at a single concentration
of, for example, 5 mM and analyzing for tumor necrosis
factor (a) in the culture supernatant. The ability to
modulate cytokine biosynthesis, for example, induce
the biosynthesis of one or more cytokines, makes the
compounds useful for treating various conditions such
as viral diseases and neoplastic diseases, that are
responsive to such changes in the immune response. hi
another aspect, the present invention provides
pharmaceutical compositions that contain the immune
response modifier compounds, and methods of modulating
(e.g.,inducing or inhibiting) cytokine biosynthesis in
an animal, treating a viral disease in an animal, and
treating a neoplastic disease in an animal, by
administering an effective amount of one or more
compounds of the Formulas I, Ia, , IH, IV, V, VI, V,
VIH, and/or IX and/or pharmaceutically acceptable
salts thereof to the animal. hi another aspect, the
invention provides methods of synthesizing compounds
of the Formulas I, Ia, , HI, IV, V, VI, V, VI, and IX
and intermediates useful in the synthesis of these
compounds. As used herein, "a," "an," "the," "at least
one," and "one or more" are used interchangeably. The
terms "comprising" and variations thereof do not have
a limiting meaning where these terms appear in the
description and claims. The above summary of the
present invention is not intended to describe each
disclosed embodiment or every implementation of the
present invention. The description that follows more
particularly exemplifies illustrative embodiments.
Guidance is also provided herein through lists of
examples, which can be used in various combinations.
In each instance, the recited list serves only as a
representative group and should not be interpreted as
an exclusive list. DETAILED DESCRIPTION OF
ILLUSTRATIVE EMBODIMENTS OF THE INVENTION In one
aspect, the present invention provides compounds of
the formula (I): I wherein: RA and RB are each
independently selected from the group consisting of:
hydrogen, halogen, alkyl, alkenyl,alkoxy, alkylthio,
and -N(Rg)2; or when taken together, RA and RB form a
fused aryl ring or heteroaryl ring containing one
heteroatom selected from the group consisting of N and
S wherein the aryl or heteroaryl ring is unsubstituted
or substituted by one or more R"' groups; or when
taken together, RA and RB form a fused 5 to 7 membered
saturated ring, optionally containing one heteroatom
selected from the group consisting of N and S, and
unsubstituted or substituted by one or more R groups;
R is selected from the group consisting of: halogen,
hydroxy, alkyl, alkenyl, haloalkyl, alkoxy, alkylthio,
and -N(Re)2; R' and R" are independently selected from
the group consisting of hydrogen and non-interfering
substitutents; R'" is a non-interfering substituent;
and R9 is selected from the group consisting of
hydrogen and alkyl; with the proviso that at least one
of RA, RB, R , or R" is other than hydrogen; and with
the further proviso that when RA and RB form a benzene
ring unsubstituted or substituted with chloro, and R'
is hydrogen, then R" is other than phenyl or phenyl
substituted with methyl, methoxy, chloro, or fluoro;
or a pharmaceutically acceptable salt thereof. In one
embodiment, the present invention provides compounds
of the formula () :wherein: RA1 and RB1 are each
independently selected from the group consisting of:
hydrogen, halogen, alkyl, alkenyl, 



alkoxy, alkylthio, and -N(Rg)2; or when taken
together, RA1 and RB 1 form a fused aryl ring or
heteroaryl ring containing one heteroatom selected
from the group consisting of N and S wherein the aryl
or heteroaryl ring is unsubstituted or substituted by
one or more R groups, or substituted by one R3 group,
or substituted by one R3 group and one R group; or
when taken together, RA1 and RB1 form a fused 5 to 7
membered saturated ring, optionally containing one
heteroatom selected from the group consisting of N and
S, and unsubstituted or substituted by one or more R
groups; R is selected from the group consisting of:
halogen, hydroxy, alkyl, alkenyl, haloalkyl, alkoxy,
alkylthio, and -N(Re)2; R1 is selected from the group
consisting of: -R4,-X-R4, -X-Y-R4, -X-Y-X-Y-R4, and
-X-R5; R2 is selected from the group consisting of:
-R4, -X-R4 -X-Y-R4, and -X-R5; R3 is selected from the
group consisting of: -Z-R4, -Z-X-R4, -Z-X-Y-R4,
-Z-X-Y-X-Y-R4, and -Z-X-R5; X is selected from the
group consisting of alkylene, alkenylene, alkynylene,
arylene, heteroarylene, and heterocyclylene wherein
the alkylene, alkenylene, and alkynylene groups can be
optionally interrupted or terminated by arylene,
heteroarylene or heterocyclylene and optionally
interrupted by one or more -O- groups; Y is selected
from the group consisting of: -O-, -S(O)0-2-,
-S(O)2-N(R8)-, -C(R6)-, -C(R6)-O-, -0-C(R 6)-,
-0-C(O)-O-, -N(R8)-Q-, -C(R6)-N(R8)-, -O-C(R6)-N(R8)-,
-C(R6)-N(OR9)-,-O-N(R 8)-Q-, -0-N=C(R 4)-,
-CC=N-O-R8)-, -CHC-NC-O-Re)-Q-R4)-, Z is a bond or
-O-; R4 is selected from the group consisting of
hydrogen, alkyl, alkenyl, alkynyl, aryl,
arylalkylenyl, aryloxyalkylenyl, alkylarylenyl,
heteroaryl, heteroarylalkylenyl,
heteroaryloxyalkylenyl, alkylheteroarylenyl, and
heterocyclyl wherein the alkyl, alkenyl, alkynyl,
aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl,
heteroaryl, heteroarylalkylenyl,
heteroaryloxyalkylenyl, alkylheteroarylenyl, and
heterocyclyl groups can be unsubstituted or
substituted by one or more substituents independently
selected from the group consisting of alkyl, alkoxy,
hydroxyalkyl, haloalkyl, haloalkoxy, halogen, nitro,
hydroxy, mercapto, cyano, aryl, aryloxy,
arylalkyleneoxy, heteroaryl, heteroaryloxy,
heteroarylalkyleneoxy, heterocyclyl, amino,
alkylamino, dialkylamino, (dialkylamino)alkyleneoxy,
and in the case of alkyl, alkenyl, alkynyl, and
heterocyclyl, oxo; R5 is selected from the group
consisting ofR6 is selected from the group consisting
of =0 and =S; R7 is C2-7 alkylene; R8 is selected from
the group consisting of hydrogen, alkyl,
alkoxyalkylenyl, hydroxyalkylenyl, arylalkylenyl, and
heteroarylalkylenyl; R9 is selected from the group
consisting of hydrogen and alkyl; R10 is C3-8
alkylene; A is selected from the group consisting of
-0-, -C(O)-, -S(0)o-2-, and - N(R4)-; A' is selected
from the group consisting of -0-, -S(O)0-2-, -N^Q-R
4)-, and -CH2-; Q is selected from the group
consisting of a bond, -C(R6)-, -C(R6)-C(R6)-, -S(O)2-,
-C(Re)-N(Rg)-W-,-S(O)2-N(R8)-, -C(R6)O-, -C(R6)S-, and
-C(Re)-N(OR9)-; V is selected from the group
consisting Of-C(R6)-, -0-C(R 6)-, -N(Rs)-C(R6)-, and
-S(O)2-; W is selected from the group consisting of a
bond, -C(O)-, and - S(O)2-; and a and b are
independently integers from 1 to 6 with the proviso
that a + b is < 7; with the proviso that at least one
of RA1, RBI , R I , or R2 is other than hydrogen; and
with the further proviso that when RAI and RBI form a
fused benzene ring unsubstituted or substituted with
chloro, and R1 is hydrogen, then R2 is other than
phenyl or phenyl substituted with methyl, methoxy,
chloro, or fluoro; or a pharmaceutically acceptable
salt thereof. In another embodiment, the present
invention provides compounds of the formula s):m : R
is selected from the group consisting of: halogen,
hydroxy, alkyl, alkenyl, haloalkyl, alkoxy, alkylthio,
and -N(Re)2; R1 is selected from the group consisting
of: -R4, -X-R4, -X-Y-R4, -X-Y-X-Y-R4, and -X-R5; R2 is
selected from the group consisting of: -R , -X-R4,
-X-Y-R4, and 



-X-R5; R3 is selected from the group consisting of:
-Z-R4, -Z-X-R4, -Z-X-Y-R4, -Z-X-Y-X-Y-R4, and -Z-X-R5;
n is 0 to 4; m is 0 or 1; with the proviso that when m
is 1, then n is 0 or 1;X is selected from the group
consisting of alkylene, alkenylene, alkynylene,
arylene, heteroarylene, and heterocyclylene wherein
the alkylene, alkenylene, and alkynylene groups can be
optionally interrupted or terminated by arylene,
heteroarylene or heterocyclylene and optionally
interrupted by one or more -O- groups; Y is selected
from the group consisting of: -O-, -S(O)0-2-,
-S(O)2-N(R8)-, -C(R6)-, -C(Re)-O-, -0-C(R 6)-,
-0-C(O)-O-, -N(R8)-Q-, -C(R6)-N(R8)-, -O-C(R6)-N(R8)-,
-C(Re)-N(OR9)-, Z is a bond or -0-; R4 is selected
from the group consisting of hydrogen, alkyl, alkenyl,
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl,
alkylarylenyl, heteroaryl,
heteroarylalkylenyl,heteroaryloxyalkylenyl,
alkylheteroarylenyl, and heterocyclyl wherein the
alkyl, alkenyl, alkynyl, aryl, arylalkylenyl,
aryloxyalkylenyl, alkylarylenyl, heteroaryl,
heteroarylalkylenyl, heteroaryloxyalkylenyl,
alkylheteroarylenyl, and heterocyclyl groups can be
unsubstituted or substituted by one or more
substituents independently selected from the group
consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl,
haloalkoxy, halogen, nitro, hydroxy, mercapto, cyano,
aryl, aryloxy, arylalkyleneoxy, heteroaryl,
heteroaryloxy, heteroarylalkyleneoxy, heterocyclyl,
amino, alkylamino, dialkylamino,
(dialkylamino)alkyleneoxy, and in the case of alkyl,
alkenyl, alkynyl, and heterocyclyl, oxo; R is selected
from the group consisting of R6 is selected from the
group consisting of =0 and =S; R7 is C2-7 alkylene; R
is selected from the group consisting of hydrogen,
alkyl, alkoxyalkylenyl, hydroxyalkylenyl,
arylalkylenyl, and heteroarylalkylenyl; R is selected
from the group consisting of hydrogen and alkyl; R10
is C3-8 alkylene; A is selected from the group
consisting of -O-, -C(O)-, -S(O)0-2-, and - N(R4)-; A'
is selected from the group consisting of -0-,
-S(O)0-2-, -N^Q-R 4)-, and -CH2-; Q is selected from
the group consisting of a bond, -C(R6)-,
-C(R6)-C(R6)-, -S(O)2-, -C(R6)-N(R8)-W-,
-S(O)2-N(R8)-, -C(R6)-O-, -C(Re)-S-, and
-C(Re)-N(OR9)-; V is selected from the group
consisting Of-C(R6)-, -0-C(R 6)-, -N(Rs)-C(R6)-, and
-S(O)2-; W is selected from the group consisting of a
bond, -C(O)-, and - S(O)2-; and a and b are
independently integers from 1 to 6 with the proviso
that a + b is < 7; with the proviso that when R1 is
hydrogen, m is O, and R is chloro, then R is other
than phenyl or phenyl substituted with methyl,
methoxy, chloro, or fluoro;or a pharmaceutical
acceptable salt thereof. In other embodiments, the
present invention provides compounds of the formulas
(IV, V, VI andV ): wherein: R is selected from the
group consisting of: halogen, hydroxy, alkyl, alkenyl,
haloalkyl, alkoxy, alkylthio, and -N(Re)2; R1 is
selected from the group consisting of: -R4, -X-R4,
-X-Y-R4, -X-Y-X-Y-R4, and -X-R5; R2 is selected from
the group consisting of: -R , -X-R4, -X-Y-R4, and
-X-R5; R3 is selected from the group consisting
of:-Z-R4, -Z-X-R4, -Z-X-Y-R4, -Z-X-Y-X-Y-R4, and
-Z-X-R5; n is 0 or 1; m is 0 or 1; X is selected from
the group consisting of alkylene, alkenylene,
alkynylene, arylene, heteroarylene, and
heterocyclylene wherein the alkylene, alkenylene, and
alkynylene groups can be optionally interrupted or
terminated by arylene, heteroarylene or
heterocyclylene and optionally interrupted by one or
more -O- groups; Y is selected from the group
consisting of: -O-, -S(O)0-2-, -S(O)2-N(R8)-, -C(R6)-,
-C(R6)-0-, -0-C(R 6)-, -0-C(O)-O-, -N(R8)-Q-,
-C(R6)-N(R8)-, -0-C(Re)-N(R 8)-, -C(R6)-N(OR9)-,
-0-N(Rg)-Q-, -0-N=C(R 4)-, -C(=N-0-R 8)-,
-CH(-N(-O-R8)-Q-R4)-,Z is a bond or -O-; R4 is
selected from the group consisting of hydrogen, alkyl,
alkenyl, alkynyl, aryl, arylalkylenyl,
aryloxyalkylenyl, alkylarylenyl, heteroaryl,
heteroarylalkylenyl, heteroaryloxyalkylenyl,
alkylheteroarylenyl, and heterocyclyl wherein the
alkyl, alkenyl, alkynyl, aryl, arylalkylenyl,
aryloxyalkylenyl, alkylarylenyl, heteroaryl,
heteroarylalkylenyl, heteroaryloxyalkylenyl,
alkylheteroarylenyl, and heterocyclyl groups can be
unsubstituted 



or substituted by one or more substituents
independently selected from the group consisting of
alkyl, alkoxy, hydroxyalkyl, haloalkyl, haloalkoxy,
halogen, nitro, hydroxy, mercapto, cyano, aryl,
aryloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy,
heteroarylalkyleneoxy, heterocyclyl, amino,
alkylamino, dialkylamino, (dialkylamino)alkyleneoxy,
and in the case of alkyl, alkenyl, alkynyl, and
heterocyclyl, oxo; R5 is selected from the group
consisting of R is selected from the group consisting
of =0 and =S; R7 is C2-7 alkylene;R8 is selected from
the group consisting of hydrogen, alkyl,
alkoxyalkylenyl, hydroxyalkylenyl, arylalkylenyl, and
heteroarylalkylenyl; R is selected from the group
consisting of hydrogen and alkyl; R10 is C3-8
alkylene; A is selected from the group consisting of
-O-, -C(O)-, -S(0)o-2-, and - N(R4)-; A' is selected
from the group consisting of -O-, -S(O)0- -, -NO-Q-R
)-, and -CH2-; Q is selected from the group consisting
of a bond, -C(R6)-, -C(R6)-C(R6)-, -S(O)2-,
-C(Re)-N(Re)-W-, -S(O)2-N(R8)-, -C(Re)-O-, -C(Re)-S-,
and -C(Re)-N(OR9)-; 1 V is selected from the group
consisting Of-C(R6)-, -0-C(R 6)-, -N(Rs)-C(R6)-, and
-S(O)2-; W is selected from the group consisting of a
bond, -C(O)-, and - S(O)2-; and a and b are
independently integers from 1 to 6 with the proviso
that a + b is < 7; or a pharmaceutical^ acceptable
salt thereof. In another embodiment, the present
invention provides compounds of the formula (Vm): (R)n
VDI wherein: R is selected from the group consisting
of: halogen, hydroxy, alkyl, alkenyl, haloalkyl,
alkoxy, alkylthio, and -N(Rs)2; R1 is selected from
the group consisting of:-X-R4, -X-Y-R4, -X-Y-X-Y-R4,
and -X-R5; R2 is selected from the group consisting
of: -R , -X-R4, -X-Y-R4, and -X-R5; n is 0 to 4; X is
selected from the group consisting of alkylene,
alkenylene, alkynylene, arylene, heteroarylene, and
heterocyclylene wherein the alkylene, alkenylene, and
alkynylene groups can be optionally interrupted or
terminated by arylene, heteroarylene or
heterocyclylene and optionally interrupted by one or
more -O- groups; Y is selected from the group
consisting of: -O-, -S(O)0-2-, -S(O)2-N(R8)-, -C(R6)-,
-C(R6)-O-, -0-C(R 6)-, -0-C(O)-O-, -N(Rs)-Q-,
-C(Re)-N(R8)-, -O-C(R6)-N(R8)-, -C(Re)-N(OR9)-,
-0-N(Rg)-Q-, -0-N=C(R 4)-, -Ct=N-O-R8)-,
-CH(-N(-O-R8)-Q-R4)-,R4 is selected from the group
consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl,
arylalkylenyl, aryloxyalkylenyl, alkylarylenyl,
heteroaryl, heteroarylalkylenyl,
heteroaryloxyalkylenyl, alkylheteroarylenyl, and
heterocyclyl wherein the alkyl, alkenyl, alkynyl,
aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl,
heteroaryl, heteroarylalkylenyl,
heteroaryloxyalkylenyl, alkylheteroarylenyl, and
heterocyclyl groups can be unsubstituted or
substituted by one or more substituents independently
selected from the group consisting of alkyl, alkoxy,
hydroxyalkyl, haloalkyl, haloalkoxy, halogen, nitro,
hydroxy, mercapto, cyano, aryl, aryloxy,
arylalkyleneoxy, heteroaryl, heteroaryloxy,
heteroarylalkyleneoxy, heterocyclyl, amino,
alkylamino, dialkylamino, (dialkylamino)alkyleneoxy,
and in the case of alkyl, alkenyl, alkynyl, and
heterocyclyl, oxo; R5 is selected from the group
consisting of R6 is selected from the group consisting
of =0 and =S;R7 is C2-7 alkylene; R is selected from
the group consisting of hydrogen, alkyl,
alkoxyalkylenyl, hydroxyalkylenyl, arylalkylenyl, and
heteroarylalkylenyl; R9 is selected from the group
consisting of hydrogen and alkyl; R10 is C3-8
alkylene; A is selected from the group consisting of
-O-, -C(O)-, -S(O)0-2-, and - N(R4)-; A1is selected
from the group consisting of -O-, -S(0)o -2-,
-NX-Q-R4)-, and -CH2-; Q is selected from the group
consisting of a bond, -C(R6)-, -C(Re)-C(R6)-, -S(O)2-,
-C(Re)-N(Re)-W-, -S(O)2-N(R8)-, -C(Rg)-O-, -C(R6)-S-,
and -C(R6)-N(OR9)-; , V is selected from the group
consisting of -C(R6)-, -0-C(R 6)-, -N(Rs)-C(R6)-, and
-S(O) 2-; W is selected from the group consisting of a
bond, -C(O)-, and - S(O)2-; and a and b are
independently integers from 1 to 6 with the proviso
that a + b is < 7; or a pharmaceutically acceptable
salt thereof. In another embodiment, the present
invention provides compounds of the formula (IX): IX
wherein: RA2 and RB2 are each independently selected
from the group consisting of: hydrogen, halogen,
alkyl, alkenyl, alkoxy, alkylthio, and -N(R9)2; R1 is
selected from the group consisting of:-R4, - X-R4,
-X-Y-R 4, -X-Y-X-Y-R 4, and -X-R 5; 



R2 is selected from the group consisting of: -R4, -X-R
4, -X-Y-R 4, and -X-R 5; X is selected from the group
consisting of alkylene, alkenylene, alkynylene,
arylene, heteroarylene, and heterocyclylene wherein
the alkylene, alkenylene, and alkynylene groups can be
optionally interrupted or terminated by arylene,
heteroarylene or heterocyclylene and optionally
interrupted by one or more -O- groups; Y is selected
from the group consisting of: -O-, -S(O) 0-2-, -S(O)
2-N(R8)-, -C(R 6)-, -C(Re)-O-, -O-C(R 6)-, -0-C(O)-O-,
-N(R 8)-Q-, -C(Re)-N(R 8)-, -0-C(Rg)-N(R 8)-,
-C(Re)-N(OR 9)-, -0-N(Rg)-Q-, -0-N=C(R 4)-,
-CC=N-O-R8)-, -CHC-NC-O-Re)-Q-R4)-,R4 is selected from
the group consisting of hydrogen, alkyl, alkenyl,
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl,
alkylarylenyl, heteroaryl, heteroarylalkylenyl,
heteroaryloxyalkylenyl, alkylheteroarylenyl, and
heterocyclyl wherein the alkyl, alkenyl, alkynyl,
aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl,
heteroaryl, heteroarylalkylenyl, 0
heteroaryloxyalkylenyl, alkylheteroarylenyl, and
heterocyclyl groups can be unsubstituted or
substituted b y one or more substituents independently
selected from the group consisting of alkyl, alkoxy,
hydroxyalkyl, haloalkyl, haloalkoxy, halogen, nitro,
hydroxy, mercapto, cyano, aryl, aryloxy,
arylalkyleneoxy, heteroaryl, heteroaryloxy,
heteroarylalkyleneoxy, heterocyclyl, amino,
alkylamino, dialkylamino, 5 (dialkylamino)alkyleneoxy,
and in the case of alkyl, alkenyl, alkynyl, and
heterocyclyl, oxo; R is selected from the group
consisting of 0 R6 is selected from the group
consisting of =O and =S;R7 is C2-7 alkylene; R8 is
selected from the group consisting of hydrogen, alkyl,
alkoxyalkylenyl, hydroxyalkylenyl, arylalkylenyl, and
heteroarylalkylenyl; R9 is selected from the group
consisting of hydrogen and alkyl; R1Ois C3- alkylene;
A is selected from the group consisting of-O-, -C(O)-,
-S(O) -2-, and - N(R4)-; A' is selected from the group
consisting of -O-, -S(0)o -2-, -NO-Q-R4)-, and -CH2-;
Q is selected from the group consisting of a bond,
-C(R6)-, -C(R6)-C(R6)-, -S(O)2-, -C(R6)-N(R8)-W-,
-S(O)2-N(R8)-, -C(Re)-O-, -C(R6)S-, and
-C(R6)-N(OR9)-; V is selected from the group
consisting of -C(R6)-, -O-C(R 6)-, -N(Rs)-C(R6)-, and
-S(O)2-; W is selected from the group consisting of a
bond, -C(O)-, and - S(O)2-; and a and b are
independently integers from 1 to 6 with the proviso
that a + b is < 7; with the proviso that at least one
OfRA2, RB2, R I , or R2 is other than hydrogen; or a
pharmaceutically acceptable salt thereof. hi another
embodiment, trie present invention provides compounds
of the formula Oa): Ia wherein: RA3 and RB3 are each
independently selected from the group consisting of:
hydrogen, halogen, alkyl, alkenyl, alkoxy, alkylthio,
and -N(Re)2; or when taken together, R A3 and R B3
form a fused aryl ring or heteroaryl ringcontaining
one heteroatom or 5 to 7 membered saturated ring
optionally containing one heteroatom wherein the
heteroatom is selected from the group consisting of N
and S and wherein the aryl, heteroaryl, or 5 to 7
membered saturated ring optionally containing one
heteroatom is unsubstituted or substituted by one or
more non-interfering substituents; R' and R" are
independently selected from the group consisting of
hydrogen and non-interfering substitutents; and R is
selected from the group consisting of hydrogen and
alkyl; with the proviso that at least one of RA3, R B3
R', or R" is other than hydrogen; and with the further
proviso that when RA3 and RB3 form a benzene ring
unsubstituted or substituted with chloro, and R' is
hydrogen, then R" is other than phenyl or phenyl
substituted with methyl, methoxy, chloro, or fluoro;
or a pharmaceutically acceptable salt thereof. In
another aspect, the present invention provides
compounds of the following formula (LXXX): LXXX
wherein: R is selected from the group consisting of:
halogen, alkyl, alkenyl, trifluoromethyl, and
dialkylamino; R1 is selected from the group consisting
of: -R4, -X-R4, -X-Y-R4,-X-Y-X-Y-R4, and -X-R5; R2 is
selected from the group consisting of: -R4, -X-R4,
-X-Y-R4, and -X-R5; n is 0 or 1; X is selected from
the group consisting of alkylene, alkenylene,
alkynylene, arylene, heteroarylene, and
heterocyclylene wherein the alkylene, alkenylene, and
alkynylene groups can be optionally interrupted or
terminated by arylene, heteroarylene or
heterocyclylene and optionally interrupted by one or
more -O- groups; Y is selected from the group
consisting of: -O-, -S(O)0-2-, -S(O)2-N(R8)-, -C(R6)-,
-C(R6)-O-, -0-C(R 6)-, 



-0-C(O)-O-, -N(R8)-Q-, -C(Re)-N(R8)-, -0-C(Re)-N(R8)-,
-C(R6)-N(OR9)-, -0-N(R 8)-Q-, -0-N=C(R 4)-, -C(=N-0-R
8)-, -CH(-N(-O-R8)-Q-R 4)-,R4 is selected from the
group consisting of hydrogen, alkyl, alkenyl, alkynyl,
aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl,
heteroaryl, heteroarylalkylenyl,
heteroaryloxyalkylenyl, alkylheteroarylenyl, and
heterocyclyl wherein the alkyl, alkenyl, alkynyl,
aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl,
heteroaryl, heteroarylalkylenyl,
heteroaryloxyalkylenyl, alkylheteroarylenyl, and
heterocyclyl groups can be unsubstituted or
substituted by one or more substituents independently
selected from the group consisting of alkyl, alkoxy,
hydroxyalkyl, haloalkyl, haloalkoxy, halogen, nitro,
hydroxy, mercapto, cyano, aryl, aryloxy,
arylalkyleneoxy, heteroaryl, heteroaryloxy,
heteroarylalkyleneoxy, heterocyclyl, amino,
alkylamino, dialkylamino, (dialkylamino)alkyleneoxy,
and in the case ofalkyl, alkenyl, alkynyl, and
heterocyclyl, oxo; R5 is selected from the group
consisting of and R6 is selected from the group
consisting of =O and =S; R7 is C2-7 alkylene;R8 is
selected from the group consisting of hydrogen, alkyl,
alkoxyalkylenyl, hydroxyalkylenyl, arylalkylenyl, and
heteroarylalkylenyl; R is selected from the group
consisting of hydrogen and alkyl; R10 is C3-8
alkylene; A is selected from the group consisting of
-O-, -C(O)-, -S(O)o-2-, and - N(R4)-; A1is selected
from the group consisting of -O-, -S(O)o-2-,
-Nt-Q-R4)-, and -CH2-; Q is selected from the group
consisting of a bond, -C(R6)-, -C(R6)-C(R6)-, -S(O)2-,
-C(Re)-N(Rs)-W-, -S(O)2-N(R8)-, -C(Re)-O-, -C(Re)-S-,
and -C(R6)-N(OR9)-; V is selected from the group
consisting of -C(R6)-, -0-C(R 6)-, -N(Rs)-C(R6)-, and
-S(O)2-; W is selected from the group consisting of a
bond, -C(O)-, and - S(O)2-; and a and b are
independently integers from 1 to 6 with the proviso
that a + b is < 7; or a pharmaceutically acceptable
salt thereof. Compounds of Formula LXXX are useful,
for example, as intermediates in the preparation of
compounds of Formulas I, Ia, , DI, and VI. Herein,
"non-interfering" means that the ability of the
compound or salt, which contains a non-interfering
substituent, to modulate (e.g., induce or inhibit) the
biosynthesis of one or more cytokines is not destroyed
by the non-interfering substitutent. Illustrative
non-interfering R' groups include those described
herein for R1. Illustrative noninterfering R" groups
include those described herein for R2. Illustrative
non-interfering substituents (e.g., R'") for a
substituted, fused aryl or heteroaryl ring, formed
when RA and RB (in Formula T) or RA3 and RB3 (in
Formula Ia) are taken together, include those
described herein forR and R3. Illustrative
non-interfering substituents for a substituted, fused
5 to 7 membered saturated ring optionally containing
one heteroatom, formed when RA and RB (in Formula T)
or RA3 and RB3 (in Formula Ia) are taken together,
include those described herein for R. As used herein,
the terms "alkyl", "alkenyl", "alkynyl" and the prefix
"alk-" are inclusive of both straight chain and
branched chain groups and of cyclic groups, i.e.
cycloalkyl and cycloalkenyl. Unless otherwise
specified, these groups contain from 1 to 20 carbon
atoms, with alkenyl groups containing from 2 to 20
carbon atoms, and alkynylgroups containing from 2 to
20 carbon atoms. In some embodiments, these groups
have a total of up to 10 carbon atoms, up to 8 carbon
atoms, up to 6 carbon atoms, or up to 4 carbon atoms.
Cyclic groups can be monocyclic or polycyclic and
preferably have from 3 to 10 ring carbon atoms.
Exemplary cyclic groups include cyclopropyl,
cyclopropylmethyl, cyclopentyl, cyclohexyl, adamantyl,
and substituted and unsubstituted bornyl, norbornyl,
and norbornenyl. Unless otherwise specified,
"alkylene", "alkenylene", and "alkynylene" are the
divalent forms of the "alkyl", "alkenyl", and
"alkynyl" groups defined above. The terms,
"alkylenyl", "alkenylenyl", and "alkynylenyl" are use
when "alkylene", "alkenylene", and "alkynylene",
respectively, are substituted. For example, an
arylalkylenyl group comprises an alkylene moiety to
which an aryl group is attached. The term "haloalkyl"
is inclusive of groups that are substituted by one or
more halogen atoms, including perfluorinated groups.
This is also true o f other groups that include the
prefix "halo-". Examples of suitable haloalkyl groups
are chloromethyl, trifluoromethyl, and the like. The
term "aryl" as used herein includes carbocyclic
aromatic rings or ring systems. Examples of aryl
groups include phenyl, naphthyl, biphenyl, fluorenyl
and indenyl. Unless otherwise indicated, the term
"heteroatom" refers to the atoms O, S, or N. The term
"heteroaryl" includes aromatic rings or ring systems
that contain at least one ring heteroatom (e.g., O, S,
N). Suitable heteroaryl groups include furyl, thienyl,
pyridyl, quinolinyl, isoquinolinyl, indolyl,
isoindolyl, triazolyl, pyrrolyl, tetrazolyl,
imidazolyl, pyrazolyl, oxazolyl, thiazolyl,
benzofuranyl, benzothiophenyl, carbazolyl,
benzoxazolyl, pyrimidinyl, benzimidazolyl,
quinoxalinyl, benzothiazolyl, naphthyridinyl,
isoxazolyl, isothiazolyl, purinyl, quinazolinyl,
pyrazinyl, 1-oxidopyridyl, pyridazinyl, triazinyl,
tetrazinyl, oxadiazolyl, thiadiazolyl, and so on. The
term "heterocyclyl" includes non-aromatic rings or
ring systems that contain at least one ring heteroatom
(e.g., O, S, N) and includes all of the fully
saturated and partially unsaturated derivatives of the
above mentioned heteroaryl groups. Exemplary
heterocyclic groups include pyrrolidinyl,
tetrahydrofuranyl, morpholinyl, thioraorpholinyl,
piperidinyl, piperazinyl, thiazolidinyl,
imidazolidinyl, isothiazolidinyl, tetrahydropyranyl,
quinuclidinyl, homopiperidinyl (azepanyl),
homopiperazinyl (diazepanyl),
1,3-dioxolanyl,aziridinyl, dihydroisoquinolin-(l
H)-yl, octahydroisoquinolin-(lH)-yl, dihydroquinolin-
(2H)-yl, octahydroquinolin-(2H)-yl,
dihydro-lH-imidazolyl, and the like. When
"heterocyclyl" contains a nitrogen atom, the point of
attachment o f the heterocyclyl group may be the
nitrogen atom. The terms "arylene," "heteroarylene,"
and "heterocyclylene" are the divalent forms of the
"aryl," "heteroaryl," and "heterocyclyl" groups
defined above. The terms, "arylenyl",
"heteroarylenyl", and "heterocyclylenyl" are used when
"arylene," "heteroarylene," and "heterocyclylene",
respectively, are substituted. For example, an
alkylarylenyl group comprises an arylene moiety to
which an alkyl group is attached. When a group (or
substituent or variable) is present more than once in
any formula described herein, each group (or
substituent or variable) is independently selected,
whether explicitly stated or not. For example, for the
formula -N(Rs)-C(Re)-N(R 8)- each Rggroup is
independently selected, hi another example, when an R2
and an R3 group both contain an R4 group, each R4
group is independently selected hi a further example,
when more than one Y group is present (i.e., R and R3
both contain a Y group) and each Y group contains one
or more R8 groups, then each Y group is independently
selected, and each R8 group is independently selected.
The invention is inclusive of the compounds described
herein and salts thereof, in any of their
pharmaceutically acceptable forms, including isomers
(e.g., diastereomers and enantiomers), solvates,
polymorphs, and the like hi particular, if a compound
is optically active, the invention specifically
includes each of the compound's enantiomers as well as
racemic mixture^ of the enantiomers. It should be
understood that the term "compound" or the term
"compounds" includes any or all of such forms, whether
explicitly stated or not (although at times, "salts"
are explicitly stated). hi some embodiments, compounds
of the invention (for example, compounds of Formulas
Ia and I-IX, including embodiments thereof described
herein) induce the 



biosynthesis of one or more cytokines, for example,
IFN-aand/or TNF-a. In some embodiments, compounds of
the invention (for example, compounds of Formulas Ia
and I-IX, including embodiments thereof described
herein) inhibit the biosynthesis of one or more
cytokines, for example, TNF-a.For any of the compounds
presented herein, each one of the following variables
(e.g., R, R', R", R'", R1, R2, R3, n, m, A, X, Y, Z,
and so on) in any of its embodiments can be combined
with any one or more of the other variables in any of
their embodiments as would be understood by one of
skill in the art. Each of the resulting combinations
of variables is an embodiment of the present
invention. For certain embodiments, each of R, R', R",
and R1" is independently a noninterfering substituent.
For certain embodiments, each R' and R" is
independently selected from the group consisting of
hydrogen and non-interfering substituents. In some
embodiments of Formula I, RA and RB are each
independently selected from the group consisting of
hydrogen, halogen, alkyl, alkenyl, alkoxy, alkylthio,
and -N(Rg)2; or when taken together, RA and RB form a
fused aryl ring or heteroaryl ring containing one
heteroatom selected from the group consisting of N and
S wherein the axyl or heteroaryl ring is unsubstituted
or substituted by one or more non-interfering
substituents; or when taken together, RA and RB form a
rased 5 to 7 membered saturated ring, optionally
containing one heteroatom selected from the group
consisting of N and S, and unsubstituted or
substituted by one or more substituents selected from
the group consisting of halogen, hydroxy, alkyl,
alkenyl, haloalkyl, alkoxy, alkylthio, and -N(Rg)2 -
In some embodiments of Formula I, RA and RB are each
independently selected from the group consisting of
hydrogen, halogen, alkyl, alkenyl, alkoxy, alkylthio,
and -N(Rg)2; or when taken together, RA and RB form a
fused aryl ring or heteroaryl ring containing one
heteroatom selected from the group consisting of N and
S wherein the aryl or heteroaryl ring is unsubstituted
or substituted by one or more R'" groups; or when
taken together, RA and RB form a fused 5 to 7 membered
saturated ring, optionally containing one heteroatom
selected from the group consisting of N and S, and
unsubstituted or substituted by one or more R groups;
wherein each R is independently selected from the
group consisting of halogen, hydroxy, alkyl, alkenyl,
haloalkyl, alkoxy, alkylthio, and -N(R9) In some
embodiments of Formula I, RA and RB are each
independently selected from the group consisting of
hydrogen, halogen, alkyl, alkenyl, alkoxy, alkylthio,
and -N(RQ)2. In some embodiments of Formula I, RA and
RB form a fused aryl or heteroaryl ring.In some
embodiments of Formula I, RA and RB form a fused 5 to
7 membered saturated ring. In some embodiments of
Formula , RA1 and RB1 are each independently selected
from the group consisting of hydrogen, halogen, alkyl,
alkenyl, alkoxy, alkylthio and -N(Rg)2; or when taken
together, RA1 and RB1 form a fused aryl ring or
heteroaryl ring containing one heteroatom selected
from the group consisting of N and S wherein the aryl
or heteroaryl ring is unsubstituted or substituted by
one or more R groups, or substituted by one R3 group,
or substituted by one R3 group and one R group; or
when taken together, RA1 and RB1 form a fused 5 to 7
membered saturated ring, optionally containing one
heteroatom selected from the group consisting of N and
S, and unsubstituted or substituted by one or more R
groups; wherein R is selected from the group
consisting of halogen, hydroxy, alkyl, alkenyl,
haloalkyl, alkoxy, alkylthio, and -N(Rg)2; and R3 is
selected from the group consisting Of-Z-R4, -Z-X-R4,
-Z-X-Y-R4, -Z-X-Y-X-Y-R 4, and-Z-X-R5. hi some
embodiments of Formula , RAI and RB 1 form a fused
benzene ring which is unsubstituted. hi some
embodiments of Formula , RAI and RBI form a fused
pyridine ring which is unsubstituted. In some
embodiments of Formula , RAI and RB1 form a fused 5 to
7 membered saturated ring, optionally containing one
heteroatom selected from the group consisting of N and
S, wherein the ring is unsubstituted. In some
embodiments of Formula IX, RA2 and RB2 are each
independently selected from the group consisting of
hydrogen, halogen, alkyl, alkenyl, alkoxy, alkylthio,
and -N(Rc>)2. In certain of these embodiments, RA2 and
RB2 are each independently alkyl. hi certain of these
embodiments, RA2 and RB2 are each methyl. hi some
embodiments of Formula Ia, RA3 and RB3 are each
independently selected from the group consisting of
hydrogen, halogen, alkyl, alkenyl, alkoxy, alkylthio,
and -N(Rg)2; or when taken together, RA3 and RB3 form
a fused aryl ring or heteroaryl ring containing one
heteroatom or a 5 to 7 membered saturated ring
containing one heteroatom wherein the heteroatom is
selected from the group consisting of N and S and
wherein the aryl, heteroaryl, or 5 to 7 membered
saturated ring is unsubstituted or substituted by one
or more non-interfering substituents.In some
embodiments (e.g., of Formulas I through VET),R is
selected from the group consisting of halogen,
hydroxy, alkyl, alkenyl, haloalkyl, alkoxy, alkylthio,
and -N(Re)2. In some embodiments (e.g., of Formula
TS),R is selected from the group consisting of hydroxy
and methoxy. In certain of these embodiments, m is 0.
In certain of these embodiments, m is 0 and n is 1. In
some embodiments (e.g., of Formula LXXX), R is
selected from the group consisting of halogen, alkyl,
alkenyl, trifluoromethyl, and dialkylamino. In some
embodiments of Formulas I and Ia, R' is selected from
the group consisting of -R4, -X-R4, -X-Y-R 4,
-X-Y-X-Y-R 4, and -X-R5; wherein: X is selected from
the group consisting of alkylene, alkenylene,
alkynylene, arylene, heteroarylene, and
heterocyclylene wherein the alkylene, alkenylene, and
alkynylene groups can be optionally interrupted or
terminated by arylene, heteroarylene or
heterocyclylene and optionally interrupted by one or
more -O- groups; Y is selected from the group
consisting of -O-, -S(O)0-2-, -S(O)2-N(R8)-, -C(R6)-,
-C(R 6)-O-, -0-C(R 6)-, -0-C(O)-O-, -N(Rg)-Q-,
-C(Re)-N(R 8)-, -0-C(Re)-N(R 8)-, -C(R 6)-N(OR9)-,
-0-N(Rg)-Q-, -0-N C(R4)-, -C(=N-0-R 8)-,
-CH(^-O-Rg)-Q-R 4)-, - N-C(Re)-N-W- - N- R7- N-Q- R4
is selected from the group consisting of hydrogen,
alkyl, alkenyl, alkynyl, aryl, arylalkylenyl,
aryloxyalkylenyl, alkylarylenyl, heteroaryl,
heteroarylalkylenyl, heteroaryloxyalkylenyl,
alkylheteroarylenyl, and heterocyclyl wherein the
alkyl, alkenyl, alkynyl, aryl, arylalkylenyl,
aryloxyalkylenyl, alkylarylenyl, heteroaryl,
heteroarylalkylenyl, heteroaryloxyalkylenyl,
alkylheteroarylenyl, and heterocyclyl groups can be
unsubstituted or substituted by one or more
substiruents independently selected from the group
consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl,
haloalkoxy, halogen, nitro, hydroxy, mercapto, cyano,
aryl, aryloxy, arylalkyleneoxy, heteroaryl,
heteroaryloxy, heteroarylalkyleneoxy, heterocyclyl,
amino, alkylamino,
dialkylamino,(dialkylamino)alkyleneoxy, and in the
case of alkyl, alkenyl, alkynyl, and heterocyclyl,
oxo; R5 is selected from the group consisting of R6 is
selected from the group consisting of =0 and =S; R7 is
C2-7 alkylene; R8 is selected from the group
consisting of hydrogen, alkyl, alkoxyalkylenyl,
hydroxyalkylenyl, arylalkylenyl, and
heteroarylalkylenyl; R is selected from the group
consisting of hydrogen and alkyl; R10 is C3-8
alkylene; A is selected from the group consisting of
-O-, -C(O)-, -S(O)0-2-, and - N(R4)-; A' is selected
from the group consisting of -O-, -S(O)0-2-, -N(-Q-R
t)-, and -CH -; Q is selected from the group
consisting of a bond, -C(R6)-, -C(R6)-C(R6)~, -S(O)2-,
-C(Re)-N(Re)-W-, -S(O)2-N(R8)-, -C(Rg)-O-, -C(R6)S-,
and -C(Rg)-N(OR9)-; V is selected from the group
consisting Of-C(R6)-, -0-C(R 6)-, -N(Rs)-C(R6)-, and
-S(O)2-; W is selected from the group consisting of a
bond, -C(O)-, and - S(O)2-; and a and b are
independently integers from 1 to 6 with the proviso
that a + b is < 7. In certain of these embodiments of
Formulas I and Ia, Y is selected from the group 



consisting Of-S(O) 0-2-, -S(O)2-N(R8)-, -C(R6)-,
-C(Re)-O-, -0-C(R 6)-, -0-C(O)-O-, -N(Rs)-Q-,
-C(Re)-N(R8)-, -0-C(Re)-N(R 8)-, -C(Re)-N(OR9)-, - N-
; R5 is selected from the group consisting ofand R8 is
selected from the group consisting of hydrogen, alkyl,
alkoxyalkylenyl, hydroxyalkylenyl, and arylalkylenyl.
In certain of these embodiments, Y is selected from
the group consisting Of-S(O) 0-2-, -S(O)2-N(R8)-,
-C(R6)-, -C(R6)-O-, -0-C(R 6)-, -0-C(O)-O-, -N(Rg)-Q-,
-C(Re)-N(R )-, -0-C(Re)-N(R 8)-, -C(Re)-N(OR9)-, ; R5
is selected from the group consisting of - N- C(R6) -
N- S(O)2 - f - N-C(Re)- N A R8 is selected from the
group consisting of hydrogen, alkyl, alkoxyalkylenyl,
and arylalkylenyl; and Q is selected from the group
consisting of a bond, -C(R6)-, -C(Re)-C(R6)-, -S(O)2-,
-C(Re)-N(Re)-W-, -S(O)2-N(R8)-, -C(Re)-O-, and
-C(Re)-N(OR9)-. In some embodiments of Formulas I and
Ia, R' is selected from the group consisting Of-R4,
-X-R4, -X-Y-R4, -X-Y-X1-Y1-R4, and -X-R5; wherein: X
is alkylene that is optionally interrupted or
terminated by heterocyclylene and optionally
interrupted by one -O- group; Y is selected from the
group consisting of -O-, -S(O)2-, -S(O)2-N(R8)-,
-C(O)-, -C(O)-O-, -O-C(O)-, -N(Rg)-Q-, -C(O)-N(R8)-,
X1 is selected from the group consisting of alkylene
and arylene; Y1 is selected from the group consisting
of -S-, -C(O)-, -C(O)-O-, -C(O)-N(R8)-, -S(O)2-N(R8)-,
and -N(Re)-C(O)-;R4 is selected from the group
consisting of hydrogen, alkyl, aryl, heterocyclyl,
heteroaryl, heteroarylalkylenyl, alkynyl,
arylalkylenyl, and arylalkenylenyl, wherein the alkyl,
aryl, arylalkylenyl, heterocyclyl, heteroaryl, and
heteroarylalkylenyl groups can be unsubstituted or
substituted by one or more substituents independently
selected from the group consisting of alkyl, alkoxy,
haloalkyl, haloalkoxy, halogen, hydroxy, cyano, aryl,
aryloxy, heteroaryl, heterocyclyl, amino,
dialkylamino, and in the case of alkyl and
heterocyclyl, oxo; R is selected from the group
consisting of: - N C(O) - N S(O)2 - N(R8) R6 is
selected from the group consisting of =0 and =S; R7 is
C2-7 alkylene; R8 is selected from the group
consisting of hydrogen, alkyl, alkoxyalkylenyl,
hydroxyalkylenyl, arylalkylenyl, and
heteroarylalkylenyl; R1Ois C3-S alkylene; A is
selected from the group consisting of -O-, -C(O)-, and
- N(R4)-; Q is selected from the group consisting of a
bond, -C(R )-, -S(O)2-, -C(R6)-N(R8)-W-,
-S(O)2-N(R8)-, -C(O)-O-, and -C(O)-S-; W is selected
from the group consisting of a bond and -C(O)-; and a
and b are independently integers from 1 to 6 with the
proviso that a + b is < 7. hi certain of these
embodiments of Formulas I and Ia, X is alkylene that
is optionally interrupted or terminated by
heterocyclylene; Y is selected from the group
consisting of -S(O)2-, -C(O)-, -C(O)-O-, -0-C(O)-,
-N(R8)-Q-, -C(O)-N(R 8)-, ; R4 is selected from the
group consisting of hydrogen, alkyl, aryl,
heterocyclyl, heteroaryl, heteroarylalkylenyl,
alkynyl, and arylalkenylenyl, wherein the alkyl, aryl,
heterocyclyl, heteroaryl, and heteroarylalkylenyl
groups can be unsubstituted or substituted by one or
more substituents independently selected from the
group consisting of alkyl, alkoxy, haloalkyl,
haloalkoxy, halogen, hydroxy, cyano, aryl, aryloxy,
heteroaryl, heterocyclyl, amino, dialkylamino, and in
thecase of alkyl and heterocyclyl, oxo; and R8 is
selected from the group consisting of hydrogen, alkyl,
alkoxyalkylenyl, hydroxyalkylenyl, and arylalkylenyl.
In some embodiments of Formulas I and Ia, R' is
selected from the group consisting of alkyl,
arylalkylenyl, heterocyclylalkylenyl wherein
heterocyclyl is unsubstituted or substituted with one
or two oxo groups, aryloxyalkylenyl, hydroxyalkylenyl,
aminoalkylenyl, haloalkylenyl, alkylsulfonylalkylenyl,
-X-Y-R4, and -X-R5; wherein X is alkylene; Y is
-N(Rg)-C(O)-, -N(Rs)-S(O)2-, -N(R8)-C(O)-N(R 8)-,
-N(Rs)-C(S)-N(R8)-, -N(Rs)-S(O)2-N(R8)-, or ; R4 is
alkyl, aryl, or heteroaryl; and R5 is (CH2)a - N C(R6)
- S(O)2 _ N(R8) _ c(O)- N A In some embodiments of
Formulas I and Ia, R' is selected from the group
consisting OfC1-5alkyl, C2-5 alkynyl,
arylC1-4alkylenyl, cycloalkylC 1-4alkylenyl,
C1-4alkyl-S(O)2-C1-4alkylenyl,
aryl-S(O)2-C1-4alkylenyl,
C1-4alkyl-S(O)2-C1-4alkylenyl-O-C 1-4alkylenyl,
C1-4alkyl-S(O)2-NH-C1-4alkylenyl, hydroxyC
1-4alkylenyl, haloC 1-4alkylenyl, aminoC 1-4alkylenyl,
C1-4alkyl-C(O)-O-C1-4alkylenyl, C1-6alkyl-C(O)-NH-C
1-4alkylenyl, aryl-C(O)-NH-C1-4alkylenyl wherein aryl
is unsubstituted or substituted with one or two
halogen groups, heteroaryl-C(O)-NH-C 1-4alkylenyl,
di(C1-4alkyl)amino-S(O)2-NH-C1-4alkylenyl,
aryl-S(O)2-NH-C1-4alkylenyl, aryl-NH-C(O)-NH-C
1-4alkylenyl, heteroaryl-NH-C(S)-NH-C 1-4alkylenyl,
di(C 1-4alkyl)amino-C(O)-NH-C 1-4alkylenyl,
C1-4alkylamino-C(O)-NH-C 1-4alkylenyl, di(C
1-4alkyl)amino-S(O)2-C1-4alkylenyl,
C1-4alkylamino-S(O) 2-C1-4alkylenyl,
amino-S(O)2-C1-4alkylenyl, heteroarylC1-4alkylenyl
wherein heteroaryl is unsubstituted or substituted by
a substituent selected from the group consisting of
aryl, heteroaryl, and alkyl, and heterocyclylC 1-4
alkylenyl wherein heterocyclyl is unsubstituted or
substituted by one or two substituents selected from
the group consisting of heteroaryl and oxo. hi some
embodiments of Formulas I and Ia, R1is selected from
the group consisting of methyl, ethyl, propyl,
2-methylpropyl, 2,2-dimethylpropyl, butyl,
pent-4-ynyl, 2-phenylethyl, 2-hydroxy-2-methylpropyl,
4-hydroxybutyl, 2-amino-2-methylpropyl, 2- aminoethyl,
4-aminobutyl, 2-methanesulfonylethyl,
2-(propylsulfonyl)ethyl, 4- (methylsulfonyl)butyl,
3-(phenylsulfonyl)propyl, 2-methyl-2-[2-
(methylsulfonyl)ethoxy]propyl, 4-acetoxybutyl,
4-niethanesulfonylaminobutyl, 2-methyl-
2-[(methylsulfonyl)aminopropyl,
2-(2-propanesulfonylatnino)ethyl, 2-
(benzenesulfonylamino)ethyl,
2-(dimethylaminosulfonylamino)ethyl, 4-
(aminosulfonyl)butyl, 4-[(methylamino)sulfonyl]butyl,
4-[(dimethylamino)sulfonyl]butyl,
2-[(cyclohexylcarbonyl)amino]-2-methylpropyl,
2-[(cyclopropylcarbonyl)amino]-2- methylpropyl,
2-(isobutyrylamino)-2-methylpropyl,
2-methyl-2-(propionylamino)propyl,
2-methyl-2-[(pyridin-3-ylcarbonyl)amino]propyl,
2-methyl-2-[(pyridin-4- ylcarbonyl)amino]propyl,
2-(acetylamino)-2-methylpropyl, 2-(benzoylamino)ethyl,
2-(benzoylamino)-2-methylpropyl,
2-[(4-fluorobenzoyl)amino]-2- methylpropyl ;,
2-[(3,4-difluorobenzoyl)aniino]-2-methylpropyl,
2-[(pyridin-3-ylcarbonyl)amino]ethyl,
2-(isobutyrylamino)ethyl,
2-{[(isopropylamino)carbonyl]amino]-2-methylpiOpyl, 2-
{[(isopropylamino)carbonyl]amino} ethyl,
4-[(morpholin-4-ylcarbonyl)amino]butyl, 4-
(4-pyridin-2-ylpiperazin-l-yl)butyl,
3-(3-methylisoxazol-5-yl)propyl, 3-(3-
isopropylisoxazol-5 -yl)propyl, 3-(3-phenylisoxazol-5
-yl)propyl, 3-(3-pyridin-3-ylisoxazol- 5-yl)propyl,
4-(3,5,5-trimethyl-l,2,4-oxadiazol-4(5 H)-yl)butyl,
4-(3-methyl-l-oxa-2,4-
diazaspiro[4.4]non-2-en-4-yl)butyl,
2-{[(pyridm-3-ylamino)carbonothioyl]amino}ethyl, 2-
{[(dimethylamino)carbonyl]amino}ethyl, and
2-{[(phenylamino)carbonyl]amino}ethyl. In some
embodiments of Formulas I and Ia, R' is is selected
from the group consisting of methyl, ethyl, propyl,
butyl, 2-methylpropyl, 2,2-dimethylpropyl, 2-hydroxy-
2-methylpropyl, 2-(propylsulfonyl)ethyl,
2-methanesulfonylethyl, 2-methyl-2-
[(methylsulfonyl)amino]propyl,
2-[(cyclohexylcarbonyl)amino]-2-methylpropyl, 2-
{[(isopropylamino)carbonyl]amino}ethyl,
4-[(morpholin-4-ylcarbonyl)amino]butyl, 2-
(benzoylamino)ethyl, and 4-methanesulfonylaminobutyl.
In some embodiments of Formulas I and Ia, R" is
selected from the group 



consisting Of-R4, -X-R4, -X-Y-R4, and -X-R5; wherein:
X is selected from the group consisting of alkylene,
alkenylene, alkynylene, arylene, heteroarylene, and
heterocyclylene wherein the alkylene, alkenylene,
andalkynylene groups can be optionally interrupted or
terminated by arylene, heteroarylene or
heterocyclylene and optionally interrupted by one or
more -O- groups; Y is selected from the group
consisting of -O-, -S(O)0-2-, -S(O)2-N(R8)-, -C(R6)-,
-C(R6)-O-, -0-C(R 6)-, -0-C(O)-O-, -N(R8)-Q-,
-C(Re)-N(R8)-, -0-C(Re)-N(R 8)-, -C(Rs)-N(OR9)-,
-O-N(R8)-Q-, -0-N=C(R 4)-, -C(=N-O-R 8)-,
-CH(-N(-O-R8)-Q-R4)-, - NR 4 is selected from the
group consisting of hydrogen, alkyl, alkenyl, alkynyl,
aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl,
heteroaryl, heteroarylalkylenyl,
heteroaryloxyalkylenyl, alkylheteroarylenyl, and
heterocyclyl wherein the alkyl, alkenyl, alkynyl,
aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl,
heteroaryl, heteroarylalkylenyl,
heteroaryloxyalkylenyl, alkylheteroarylenyl, and
heterocyclyl groups can be unsubstituted or
substituted by one or more substituents independently
selected from the group consisting of alkyl, alkoxy,
hydroxyalkyl, haloalkyl, haloalkoxy, halogen, nitro,
hydroxy, mercapto, cyano, aryl, aryloxy,
arylalkyleneoxy, heteroaryl, heteroaryloxy,
heteroarylalkyleneoxy, heterocyclyl, amino,
alkylamino, dialkylamino, (dialkylamino)alkyleneoxy,
and in the case of alkyl, alkenyl, alkynyl, and
heterocyclyl, oxo; R is selected from the group
consisting of - R6 is selected from the group
consisting of =0 and =S; R7 is C2-7 alkylene;R is
selected from the group consisting of hydrogen, alkyl,
alkoxyalkylenyl, hydroxyalkylenyl, arylalkylenyl, and
heteroarylalkylenyl; R9 is selected from the group
consisting of hydrogen and alkyl; R1Ois C3-8 alkylene;
A is selected from the group consisting of -O-,
-C(O)-, -S(O)0-2-, and - N(R4)-; A' is selected from
the group consisting of -O-, -S(O)0-2-, -N^Q-R4)-, and
-CH2-; Q is selected from the group consisting of a
bond, -C(R6)-, -C(Re)-C(R6)-, -S(O)2-,
-C(Re)-N(Re)-W-, -S(O)2-N(R8)-, -C(Re)-O-, -C(Re)-S-,
and -C(Re)-N(OR9)-; V is selected from the group
consisting of -C(R6)-, -0-C(R 6)-, -N(Rs)-C(R6)-, and
-S(O)2-; W is selected from the group consisting of a
bond, -C(O)-, and - S(O)2-; and a and b are
independently integers from 1 to 6 with the proviso
that a + b is < 7. hi certain of these embodiments of
Formulas I and Ia, Y is selected from the group
consisting Of-S(O) 0-2-, -S(O)2-N(R8)-, -C(R6)-,
-C(Re)-O-, -O-C(R6)-, -0-C(O)-O-, -N(R8)-Q-,
-C(Re)-N(R8)-, -0-C(Re)-N(R 8)-, -C(Re)-N(OR )-, R5 is
selected from the group consisting of R-, and R8 is
selected from the group consisting of hydrogen, alkyl,
alkoxyalkylenyl, hydroxyalkylenyl, and arylalkylenyl.
hi certain of these embodiments of Formulas I and Ia,
Y is selected from the group consisting Of-S(O)0-2-,
-S(O)2-N(R8)-, -C(R6)-, -C(R6)-O-, -0-C(R 6)-,
-0-C(O)-O-, -N(R8)-Q-, -C(Re)-N(R8)-, -0-C(Re)-N(R
8)-, -C(Re)-N(OR9)-,; R is selected from the group
consisting of R8 is selected from the group consisting
of hydrogen, alkyl, alkoxyalkylenyl, and
arylalkylenyl; and Q is selected from the group
consisting of a bond, -C(R6)-, -C(Re)-C(R6)-, -S(O)2-,
-C(Rs)-N(Rs)-W-, -S(O)2-N(R8)-, -C(Re)-O-, and
-C(Re)-N(OR9)-. In some embodiments of Formulas I and
Ia, R" is selected from the group consisting Of-R4,
-X-R4, and -X-Y-R4; wherein: X is alkylene that is
optionally terminated by arylene or heterocyclylene; Y
is selected from the group consisting Of-S(O) 2-,
-C(O)-, -C(O)-O-, -N(Re)-Q-, R4 is selected from the
group consisting of hydrogen, alkyl, aryl,
arylalkylenyl, aryloxyalkylenyl, heterocyclyl, and
heteroaryl, wherein the alkyl, aryl, aryloxyalkylenyl,
and heterocyclyl groups can be unsubstituted or
substituted by one or more substituents independently
selected from the group consisting of alkyl, alkoxy,
hydroxyalkyl, haloalkyl, haloalkoxy, halogen, nitro,
hydroxy, cyano, aryl, aryloxy, heteroaryl,
heterocyclyl, and in the case of heterocyclyl, oxo; R6
is selected from the group consisting of =0 and =S; R7
is C2-7 alkylene; R8 is in selected from the group
consisting of hydrogen, alkyl, alkoxyalkylenyl,
hydroxyalkylenyl, and arylalkylenyl; and Q is selected
from the group consisting of a bond, -C(O)-, -S(O)2-,
-C(R6)-N(R 8)-, and -S(O)2-N(R8)-.In some embodiments
of Formulas I and Ia, R" is selected from the group
consisting of hydrogen, alkyl, arylalkylenyl,
alkoxyalkylenyl, and hydroxyalkylenyl. In certain
embodiments, R" is selected from the group consisting
of hydrogen, alkyl, arylalkylenyl, and
alkoxyalkylenyl. In certain embodiments, R" is
selected from the group consisting of hydrogen, alkyl,
and alkoxyalkylenyl. In some embodiments of Formulas I
and Ia, R" is selected from the group consisting of
hydrogen, C1-5alkyl, C1-4alkoxyC1-4alkylenyl,
hydroxyC1-4alkylenyl, and arylC1-4alkylenyl wherein
aryl is unsubstituted or substituted by one or more
substituents selected from the group consisting of
chloro, fluoro, methoxy, methyl, cyano, and
methoxycarbonyl. hi certain embodiments, R" is
selected from the group consisting of hydrogen, C1-5
alkyl, C1-4alkoxyC1-4alkylenyl, and arylC1-4alkylenyl
wherein aryl is unsubstituted or substituted by one or
more substituents selected from the group consisting
of chloro, fluoro, methoxy, methyl, cyano, and
methoxycarbonyl. In certain embodiments, R" is
selected from the group consisting of hydrogen,
C1-4alkyl, and C1-4alkoxyC1-4alkylenyl. In some
embodiments of Formulas I and Ia, R" is selected from
the group consisting of hydrogen, methyl, ethyl,
propyl, butyl, 2-methoxyethyl, 2-hydroxyethyl, and
benzyl. In certain embodiments, R" is selected from
the group consisting of hydrogen, methyl, ethyl,
propyl, butyl, 2-methoxyethyl, and benzyl. In certain
embodiments, R" is selected from the group consisting
of hydrogen, methyl, ethyl, propyl, butyl, and benzyl
hi certain embodiments, R" is selected from the group
consisting of methyl, ethyl, propyl, and butyl. hi
some embodiments of Formula I, one or more R'" groups
are present hi certain of these embodiments, R'" is
one or more R groups, or one R group and one R3 group,
or one R3 group. In some embodiments (e.g., of
Formulas through IX and LXXX), R1 is selected from the
group consisting Of-R4, -X-R4, -X-Y-R4, -X-Y-X-Y-R4,
and -X-R5; wherein: X is selected from the group
consisting of alkylene, alkenylene, alkynylene,
arylene, heteroarylene, and heterocyclylene wherein
the alkylene, alkenylene, andalkynylene groups can be
optionally interrupted or terminated by arylene,
heteroarylene or heterocyclylene and optionally
interrupted by one or more -O- groups; Y is selected
from the group consisting of -O-, -S(O)0-2-, -S(O)
-N(R8)-, -C(R6)-, -C(R6)-O-, -0-C(R 6)-, -0-C(O)-O-,
-N(Re)-Q-, -C(Re)-N(R8)-, -O-C(R6)-N(R8)-,
-C(Re)-N(OR9)-, -0-N(Rg)-Q-, -0-N=C(R 4)-, -Q=N-O-R
8)-, -CH(^-O-Rs)-Q-R 4)-, R4 is selected from the
group consisting of hydrogen, alkyl, alkenyl, alkynyl,
aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl,
heteroaryl, heteroarylalkylenyl,
heteroaryloxyalkylenyl, alkylheteroarylenyl, and
heterocyclyl wherein the alkyl, alkenyl, alkynyl,
aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl,
heteroaryl, heteroarylalkylenyl,
heteroaryloxyalkylenyl, alkylheteroarylenyl, and
heterocyclyl groups can be unsubstituted or
substituted by one or more substituents independently
selected from the group consisting of alkyl, alkoxy,
hydroxyalkyl, haloalkyl, haloalkoxy, halogen, nitro,
hydroxy, mercapto, cyano, aryl, aryloxy,
arylalkyleneoxy, heteroaryl, heteroaryloxy,
heteroarylalkyleneoxy, heterocyclyl, amino,
alkylamino, dialkylamino, (dialkylamino)alkyleneoxy,
and in the case of alkyl, alkenyl, alkynyl, and
heterocyclyl, oxo; R is selected from the group
consisting of 



- R6) - N S(O) 2 R6 is selected from the group
consisting of =0 and =S; R7 is C2-7 alkylene;R8 is
selected from the group consisting of hydrogen, alkyl,
alkoxyalkylenyl, hydroxyalkylenyl, arylalkylenyl, and
heteroarylalkylenyl; R9 is selected from the group
consisting of hydrogen and alkyl; R1Ois C3-8 alkylene;
A is selected from the group consisting of -O-,
-C(O)-, -S(O)0-2-, and-N(R4)-; A' is selected from the
group consisting of -O-, -S(O) -2- -N^-Q-R4)-, and
-CH2-; Q is selected from the group consisting of a
bond, -C(R6)-, -C(R )-C(R6)-, -S(O)2-,
-C(Re)-N(Re)-W-, -S(O)2-N(R8)-, -C(Re)-O-, -C(R6)S-,
and -C(Re)-N(OR9)-; V is selected from the group
consisting of -C(R6)-, -0-C(R 6)-, -N(Rs)-C(R6)-, and
-S(O)2-; W is selected from the group consisting of a
bond, -C(O)-, and - S(O)2-; and a and b are
independently integers from 1 to 6 with the proviso
that a + b is < 7. i certain of these embodiments
(e.g., of Formulas through IX and LXXX), Y is selected
from the group consisting Of-S(O) 0-2-, -S(O)2-N(R8)-,
-C(R6)-, -C(Re)-O-, -0-C(R 6)-, -0-C(O)-O-, -N(Rg)-Q-,
-C(R6)-N(R 8)-, -0-C(Re)-N(R 8)-, -C(Re)-N(OR9)-, R5
is selected from the group consisting of -N- C(R6) -
N- S(O)2 - C(R 6) and R8 is selected from the group
consisting of hydrogen, alkyl, alkoxyalkylenyl,
hydroxyalkylenyl, and arylalkylenyl. hi certain of
these embodiments, Y is selected from the group
consisting Of-S(O) 0-2-, -S(O)2-N(R8)-, -C(R6)-,
-C(Re)-O-, -0-C(R 6)-, -0-C(O)-O-, -N(Rg)-Q-,
-C(Re)-N(R 8)-, -0-C(Re)-N(R 8)-, -C(Re)-N(OR9)-,; R
is selected from the group consisting of R8 is
selected from the group consisting of hydrogen, alkyl,
alkoxyalkylenyl, and arylalkylenyl; and Q is selected
from the group consisting of a bond, -C(R6)-,
-C(Re)-C(R6)-, -S(O)2-, -C(R6)-N(R8)-W-,
-S(O)2-N(R8)-, -C(Rg)-O-, and -C(R6)-N(OR 9)-. In some
embodiments (e.g., of Formulas through IX and LXXX),
R1 is selected from the group consisting Of-R4, -X-R4,
-X-Y-R4, -X-Y-X1-Y1-R4, and -X-R5; wherein: X is
alkylene that is optionally interrupted or terminated
by heterocyclylene and optionally interrupted by one
-O- group; Y is selected from the group consisting of
-0-, -S(O)2-, -S(O)2-N(R8)-, -C(O)-, -C(O)-O-,
-0-C(O)-, -N(R8)-Q-, -C(O)-N(R 8)-, X1 i s selected
from the group consisting of alkylene and arylene; Y1
i s selected from the group consisting of -S-, -C(O)-,
-C(O)-O-, -C(O)-N(R8)-, -S(O)2-N(R 8)-, and
-N(Re)-C(O)-; R4 i s selected from the group
consisting of hydrogen, alkyl, aryl, heterocyclyl,
heteroaryl, heteroarylalkylenyl, alkynyl,
arylalkylenyl, and arylalkenylenyl, wherein the alkyl,
aryl, arylalkylenyl, heterocyclyl, heteroaryl, and
heteroarylalkylenyl groups can be unsubstituted or
substituted by one or more substituents independently
selected from the group consisting of alkyl, alkoxy,
haloalkyl, haloalkoxy, halogen, hydroxy, cyano, aryl,
aryloxy, heteroaryl, heterocyclyl, amino,
dialkylamino, and in the case of alkyl and
heterocyclyl, oxo;R5 i s selected from the group
consisting of R6 i s selected from the group
consisting of =0 and =S; R7 i s C2-7 alkylene; R8 i s
selected from the group consisting of hydrogen, alkyl,
alkoxyalkylenyl, hydroxyalkylenyl, arylalkylenyl, and
heteroarylalkylenyl; Rio is C3-8 alkylene; A i s
selected from the group consisting of -0-, -C(O)-, and
- N(R4)-; Q i s selected from the group consisting of
a bond, -C(R6)-, -S(O)2-, -C(R6)-N(R 8)-W-,
-S(O)2-N(R8)-, -C(O)-O-, and -C(O)-S-; W i s selected
from the group consisting of a bond and -C(O)-; and a
and b are independently integers from 1 to 6 with the
proviso that a + b is < 7. In certain o f these
embodiments, X is alkylene that is optionally
interrupted or terminated by heterocyclylene; Y is
selected from the group consisting Of-S(O)2-, -C(O)-,
-C(O)-O-, -O-C(O)-, -N(Rg)-Q-, -C(O)-N(R 8)-, ; R4 is
selected from the group consisting of hydrogen, alkyl,
aryl, heterocyclyl, heteroaryl, heteroarylalkylenyl,
alkynyl, and arylalkenylenyl, wherein the alkyl, aryl,
heterocyclyl, heteroaryl, and heteroarylalkylenyl
groups can be unsubstituted or substituted by one or
more substituents independently selected from the
group consisting of alkyl, alkoxy, haloalkyl,
haloalkoxy, halogen, hydroxy, cyano, aryl, aryloxy,
heteroaryl, heterocyclyl, amino, dialkylamino, and in
the case of alkyl and heterocyclyl, oxo; and R8 is
selected from the group consisting of hydrogen, alkyl,
alkoxyalkylenyl, hydroxyalkylenyl, and arylalkylenyl.
hi some embodiments (e.g., of Formulas through IX and
LXXX), R1 is selected from the group consisting of
alkyl, arylalkylenyl, heterocyclylalkylenyl wherein
heterocyclyl is unsubstituted or substituted with one
or two oxo groups, aryloxyalkylenyl, hydroxyalkylenyl,
aminoalkylenyl, haloalkylenyl, alkylsulfonylalkylenyl,
-X-Y-R4, and -X-R5; wherein X is alkylene; Y is
-N(R8)-C(0)-, -N(Rg)-S(O)2-,
-N(Rs)-C(O)-N(R8)-,-N(Rs)-C(S)-N(R 8)-, -N(Rg)-S(O)
2-N(R 8)-, or ; R4 is alkyl, aryl, or - N- C(R6) - N
S(O)2 heteroaryl; and R5 is R 7 , or In some
embodiments (e.g., of Formulas through IX and LXXX),
R1 is selected from the group consisting of alkyl,
arylalkylenyl, aryloxyalkylenyl, hydroxyalkyl,
alkylsulfonylalkylenyl, -X-Y-R 4, and -X-R 5; wherein
X is alkylene; Y is -N(R 8)-C(0)-, -N(Rg)-S(O) 2-,
-N(Rg)-C(O)-N(R 8)-, or ; R4 is alkyl, aryl, or
heteroaryl; and R5 is - - C(R6) _ N(R8) In some
embodiments (e.g., of Formulas through IX and LXXX),
R1 is -R4. In some embodiments (e.g., of Formulas
through IX and LXXX), R1 is -X-R 4. In some
embodiments (e.g., of Formulas through IX and LXXX),
R1 is -X-Y-R 4. hi some embodiments (e.g., of Formulas
through IX and LXXX), R1 is -X-Y-X-Y-R 5. hi some
embodiments (e.g., of Formulas through FX and LXXX),
R1 is -X-Y-X 1-Y1-R4. hi some embodiments (e.g., of
Formulas through IX and LXXX), R1 is -X-R 5. hi some
embodiments (e.g., of Formulas through FX and LXXX),
R1 is selected from the group consisting of C1-5
alkyl, C2-5 alkynyl, arylC 1-4 alkylenyl, CyClOaUCyIC
1-4 alkylenyl, C1-4 alkyl-S(O) 2-C1-4 alkylenyl,
aryl-S(O) 2-C1-4 alkylenyl, C1-4 alkyl-S(O) 2-C1-4
alkylenyl-O-C 1-4 alkylenyl, C1-4 alkyl-S(O) 2-NH-C
1-4 alkylenyl, hydroxyd -4 alkylenyl, haloC 1-4
alkylenyl, aminoC 1-4 alkylenyl, C1-4 alkyl-C(O)-O-C
1-4 alkylenyl, C1-6 alkyl-C(O)-NH-C 1-4 alkylenyl,
aryl-C(O)-NH-C 1-4 alkylenyl wherein aryl is
unsubstituted or substituted with one or two halogen
groups, heteroaryl-C(O)-NH-C 1-4 alkylenyl, di(C
1-4alkyl)amino-S(O) 2-NH-C 1-4 alkylenyl, aryl-S(O)
2-NH-C 1-4 alkylenyl,aryl-NH-C(O)-NH- C 1-4 alkylenyl,
heteroaryl-NH-C(S)-NH-C 1-4alkylenyl,
di(C1-4alkyl)amino- C(O)-NH-C 1-4alkylenyl, C1-4
alkylamino-C(O)-NH-C 1-4alkylenyl, di(C1-4alkyl)amino-
S(O)2-C1-4alkylenyl, C1-4alkylamino-S(O) 2-C1-4
alkylenyl, amino-S(O)2-C1-4alkylenyl, heteroarylC
1-4alkylenyl wherein heteroaryl is unsubstituted or
substituted by a substituent selected from the group
consisting of aryl, heteroaryl, and alkyl, and
heterocyclylC 1-4alkylenyl wherein heterocyclyl is
unsubstituted or substituted by one or two
substituents selected from the group consisting of
heteroaryl and oxo. hi some embodiments (e.g., of
Formulas through IX and LXXX), R1 is selected from the
group consisting of C1-5alkyl, arylC1-4 alkylenyl,
cycloalkylC 1-4alkylenyl, C1-4alkyl-S(O)2-C1 _ 4
alkylenyl, C1-4alkyl-S(O) 2-NH-C 1-4alkylenyl,
hydroxyC1-4alkylenyl, haloC1-4alkylenyl, aminoC
1-4alkylenyl, C1-6alkyl-C(O)-NH-C 1-4alkylenyl, 



aryl-C(O)-NH-C1-4 alkylenyl, heteroaryl-C(O)-NH-C
1-4alkylenyl, di(C1-4alkyl)amino- S(O)2-M
-C1-4alkylenyl, aryl-S(O)2-NH-C1-4alkylenyl,
aryl-NH-C(O)-NH- C 1-4 alkylenyl,
heteroaryl-NH-C(S)-NH-C 1-4alkylenyl,
di(C1-4alkyl)amino- C(O)-NH-C 1-4alkylenyl,
C1-4alkylamino-C(0)-NH-C 1-4alkylenyl, heteroarylC
1-4alkylenyl wherein heteroaryl is unsubstituted or
substituted by a substituent selected from the group
consisting of aryl, heteroaryl, and alkyl, and
heterocyclylC 1-4alkylenyl wherein heterocyclyl is
unsubstituted or substituted by one or two
substituents selected from the group consisting of
heteroaryl and oxo. hi some embodiments (e.g., of
Formulas through IX and LXXX), R1 is selected from the
group consisting of C1-4alkyl, C1-4alkyl-S(O)
2-C1-4alkylenyl, C1-4alkyl-S(O)2-NH-C 1-4alkylenyl,
hydroxyC 1-4 alkylenyl, aminoC 1-4alkylenyl,
C1-6alkyl-C(O)-NH-C 1-4 alkylenyl, aryl-C(O)-NH-C
1-4alkylenyl, heteroaryl-C(O)-NH-C 1-4alkylenyl,
di(C1-4alkyl)amino-S (O)2-NH-C 1-4alkylenyl, aryl-S(0)
2-NH-C1-4 alkylenyl, aryl-NH-C(O)-NH-C 1-4alkylenyl,
heteroaryl-NH-C(S)-NH-C 1-4 alkylenyl, and di(C
1-4alkyl)amino-C(O)-NH-C 1-4alkylenyl, and
heterocyclylC _ 4 alkylenyl wherein heterocyclyl is
unsubstituted or substituted with one or two oxo
groups. ,m some embodiments (e.g., of Formulas through
IX and LXXX), R1 is selected from the group consisting
of methyl, ethyl, propyl, 2-methylpropyl,
2,2-dimethylpropyl,butyl, pent-4-ynyl, 2-phenylethyl,
2-hydroxy-2-methylpropyl, 4-hydroxybutyl, 2-amino-2-
methylpropyl, 2-aminoethyl, 4-aminobutyl,
2-methanesulfonylethyl, 2- (propylsulfonyl)ethyl,
4-(methylsulfonyl)butyl, 3-(phenylsulfonyl)propyl,
2-methyl-2-[2- (methylsulfonyl)ethoxy]propyl,
4-acetoxybutyl, 4-methanesulfonylaminobutyl, 2-methyl-
2-[(methylsulfonyl)aminopropyl,
2-(2-propanesulfonylamino)ethyl, 2-
(benzenesulfonylamino)ethyl,
2-(dimethylaminosulfonylammo)ethyl, 4-
(aminosulfonyl)butyl, 4-[(methylamino)sulfonyl]butyl,
4-[(dimethylamino)sulfonyl]butyl,
2-[(cyclohexylcarbonyl)amino]-2-methylpropyl,
2-[(cyclopropylcarbonyl)amino]-2- methylpropyl,
2-(isobutyrylamino)-2-methylpropyl,
2-methyl-2-(propionylamino)propyl,
2-methyl-2-[(pyridin-3-ylcarbonyl)amino]propyl,
2-methyl-2-[(pyridin-4- ylcarbonyl)amino]propyl,
2-(acetylamino)-2 -methylpropyl,
2-(benzoylamino)ethyl,
2-(benzoylamino)-2-methylpropyl,
2-[(4-fluorobenzoyl)amino]-2- methylpropyl,
2-[(3,4-difluorobenzoyl)amino]-2-methylpropyl,
2-[(pyridin-3-ylcarbonyl)amino]ethyl,
2-(isobutyrylamino)ethyl,
2-{[(isopropylamino)carbonyl] amino] -2-methylpropyl,
2-{[(isopropylamino)carbonyl] amino} ethyl,
4-[(morpholin-4-ylcarbonyl)amino]butyl, 4-
(4-pyridin-2-ylpiperazin-l-yl)butyl,
3-(3-methylisoxazol-5-yl)propyl, 3-(3-
isopropylisoxazol-5-yl)propyl,
3-(3-phenylisoxazol-5-yl)propyl,
3-(3-pyridin-3-ylisoxazol- 5-yl)propyl,
4-(3,5,5-trimethyl-l,2,4-oxadiazol-4(5 H)-yl)butyl,
4-(3-methyl-l-oxa-2,4-
diazaspiro[4.4]non-2-en-4-yl)butyl,
2-{[(pyridin-3-ylamino)carbonothioyl]amino}ethyl, 2-
{[(dimethylammo)carbonyl]amino} ethyl, and
2-{[(phenylamino)carbonyl]amino}ethyl. In some
embodiments (e.g., of Formula YTS), R1 is selected
from the group consisting of methyl, ethyl, propyl,
2-methylpropyl, 2,2-dimethylpropyl, butyl,
pent-4-ynyl, 2-cyclohexylethyl,
2-hydroxy-2-methylpropyl, 4-hydroxybutyl,
2-amino-2-methylpropyl, 2-aminoethyl, 4-aminobutyl,
2-methanesulfonylethyl, 2-(propylsulfonyl)ethyl, A-
(methylsulfonyl)butyl, 3-(phenylsulfonyl)rropyl,
2-methyl-2-[2- (methylsulfonyl)ethoxy]propyl,
4-acetoxybutyl, 4-methanesulfonylaminobutyl, 2-methyl-
2-[(methylsulfonyl)aminopropyl,
2-(2-propanesulfonylamino)ethyl, 2-
(benzenesulfonylamino)ethyl,
2-(dimethylaminosulfonylamino)ethyl, 4-
(aminosulfonyl)butyl, 4-[(methylamino)sulfonyl]butyl,
4-[(dimethylamino)sulfonyl]butyl,2-[(cyclohexylcarbony
l)amino]-2-methylpropyl,
2-[(cyclopropylcarbonyl)amino]-2- methylpropyl,
2-(isobutyrylamino)-2-methylpropyl,
2-methyl-2-(propionylamino)propyl,
2-methyl-2-[(pyridin-3-ylcarbonyl)amino]propyl,
2-methyl-2-[(pyridin-4- ylcarbonyl)amino]propyl,
2-(acetylamino)-2-methylpropyl, 2-(benzoylamino)ethyl,
2- (benzoylamino)-2-methylpropyl,
2-[(4-fluorobenzoyl)amino]-2-methylpropyl, 2-[(3,4-
difluorobenzoyl)amino]-2-niethylpropyl,
2-[(pyridm-3-ylcarbonyl)amino]ethyl, 2-
(isobutyrylamino)ethyl, 2-{
[(isopropylamino)carbonyl]amino]-2-methylpropyl,
2-{[(isopropylamino)carbonyl] amino}ethyl, 4-[(mof
holin-4-ylcarbonyl)amino]butyl, A-
(4-pyridin-2-ylpiperazin- 1-yl)butyl,
3-(3-methylisoxazol-5-yl)propyl, 3-(3-
isopropylisoxazol-5-yl)propyl,
3-(3-phenylisoxazol-5-yl)propyl,
3-(3-pyridin-3-ylisoxazol- 5 -yl)propyl,
4-(3,5,5-trimethyl- 1,2,4-oxadiazol-4(5H)-yl)butyl,
4-(3-methyl-1-oxa-2,4-
diazaspiro[4.4]non-2-en-4-yl)butyl,
2-{[(pyridin-3-ylamino)carbonothioyl]amino}ethyl, 2- {
[(dimethylamino)carbonyl] amino}ethyl, and
2-{[(phenylamino)carbonyl]amino}ethyl. In some
embodiments (e.g., of Formulas through IX and LXXX),
R1 is selected from the group consisting of methyl,
ethyl, 2-methylpropyl, 2,2-dimethylpropyl, 2-
phenylethyl, 2-hydroxy-2-methylpropyl, 4-hydroxybutyl,
2-amino-2-methylpropyl, 2- aminoethyl,
2-methanesulfonylethyl, 2-(propylsulfonyl)ethyl,
Amethanesulfonylaminobutyl,
2-methyl-2-[(methylsulfonyl)aminopropyl, 2-(2-
propanesulfonylamino)ethyl,
2-(benzenesulfonylamino)ethyl, 2-
(dimethylaminosulfonylamino)ethyl,
2-[(cyclohexylcarbonyl)amino]-2-methylpropyl, 2-
(isobutyrylamino)-2-methylpropyl,
2-methyl-2-[(pyridin-3-ylcarbonyl)amino]propyl, 2-
(acetylamino)-2-methylpropyl, 2-(benzoylamino)ethyl,
2-(benzoylamino)-2-methylpropyl,
2-[(pyridin-3-ylcarbonyl)amino]ethyl,
2-(isobutyrylamino)ethyl, 2-{
[(isopropylamino)carbonyl] amino]-2-methylpropyl,
2-{[(isopropylamino)carbonyl]amino}ethyl,
4-(4-pyridin-2-ylpiperazin-l-yl)butyl,
3-(3-pyridin-3-ylisoxazol-5-yl)propyl,
2-{[(pyridin-3-ylamino)carbonothioyl]amino}ethyl,
2-{[(dimethylamino)carbonyl]amino}ethyl, and
2-{[(phenylamino)carbonyl]amino}ethyl. In some
embodiments (e.g., of Formulas II through IX and
LXXX), R1 is selected from the group consisting of
methyl, ethyl, propyl, butyl, 2-methylpropyl, 2,2-
dimethylpropyl, 2-hydroxy-2-methylpropyl,
2-(propylsulfonyl)ethyl, 2- methanesulfonylethyl,
2-methyl-2-[(methylsulfonyl)amino]propyl,
2-[(cyclohexylcarbonyl)amino]-2-methylpropyl, 2-
{[(isopropylamino)carbonyl]amino}ethyl, 4-[(mof
holin-4-ylcarbonyl)amino]butyl, 2-(benzoylamino)ethyl,
and 4- methanesulfonylaminobutyl. In some embodiments
(e.g., of Formulas through IX and LXXX), R1 is
selected from the group consisting of methyl, ethyl,
propyl, butyl, 2-methylpropyl, 2,2- dimethylpropyl,
2-hydroxy-2-methylpropyl, 2-(propylsulfonyl)ethyl, 2-
methanesulfonylethyl,
2-methyl-2-[(methylsulfonyl)amino]propyl, 2-
[(cyclohexylcarbonyl)amino]-2-methylpropyl,
2-{[(isopropylarnino)carbonyl]amino}ethyl,
2-(benzoylamino)ethyl, and
4-methanesulfonylaminobutyl. In some embodiments
(e.g., of Formulas through IX and LXXX), R1 is
selected from the group consisting of methyl,
2-cyclohexylethyl, 2,2-dimethylpropyl, 2-hydroxy-2-
methylpropyl, 2-(propylsulfonyl)ethyl,
2-methanesulfonylethyl, 2-methyl-2-
[(methylsulfonyl)amino]propyl,
2-[(cyclohexylcarbonyl)amino]-2-methylpropyl, 2-
{[(isopropylamino)carbonyl]amino} ethyl,
2-(benzoylamino)ethyl, 4- methanesulfonylaminobutyl,
and 2-methylpropyl. hi some embodiments (e.g., of
Formulas through IX and LXXX), R1 is selected from the
group consisting of methyl, ethyl, propyl, butyl,
2-methylpropyl, 2- methanesulfonylethyl, and
4-methanesulfonylaminobutyl. hi some embodiments
(e.g., of Formulas through IX and LXXX), R1 is
selected from the group consisting of2-methylpropyl,
2,2-dimethylpropyl, ethyl, and 4-
[(morpholin-4-ylcarbonyl)amino]butyl. hi some
embodiments (e.g., of Formulas through FX and LXXX),
R1 is selected from the group consisting of
2-methylpropyl, 2,2-dimethylpropyl, and ethyl. hi some
embodiments (e.g., of Formulas through IX and LXXX),
R1 is selected from the group consisting of methyl and
2-methylpropyl. hi some embodiments (e.g., of Formulas
through FX and LXXX), R1 is 2- methylpropyl. In some
embodiments, R1 is C1-4alkyl. In certain embodiments,
R1 is straight 



chain C1-4alkyl. hi certain embodiments, R1 is
branched C1-4alkyl. hi some embodiments, R1 is
selected from the group consisting of methyl, ethyl,
propyl, 2-methylpropyl, 2,2-dimethylpropyl, and
butyl.In some embodiments, R1 is selected from the
group consisting of pent-4-ynyl and 2-phenylethyl. In
certain embodiments, R1 is 2-phenylethyl. In some
embodiments, R1 is selected from the group consisting
of2-hydroxy-2- methylpropyl and
2-amino-2-methylpropyl. In certain embodiments, R1 is
2-hydroxy-2- methylpropyl. In certain embodiments, R1
is 2-amino-2-methylpropyl. hi some embodiments, R1 is
selected from the group consisting of 4-hydroxybutyl,
2-aminoethyl, 4-aminobutyl, 4-chlorobutyl, and
4-acetoxybutyl. hi some embodiments, R1 is
C1-4alkyl-S(O)2-C1-4alkylenyl. hi some embodiments, R1
is phenyl-S(O)2-C1-4alkylenyl. hi some embodiments, R1
is selected from the group consisting of 2-
methanesulfonylethyl, 2-(propylsulfonyl)ethyl,
4-(methylsulfonyl)butyl, and 3-
(phenylsulfonyl)propyl. hi some embodiments, R1 is
C1-4alkyl-S(O)2-C1-4alkyleneoxyC1-4alkylenyl. hi some
embodiments, R1 is
2-methyl-2-[2-(methylsulfonyl)ethoxy]propyl. hi some
embodiments, R1 is C1-4alkyl-S(O)2-NH-C1-4alkylenyl.
hi some embodiments, R1 is
aryl-S(O)2-NH-C1-4alkylenyl. hi some embodiments, R1
is diC1-4alkyl-N-S(O)2-NH-C1-4alkylenyl. hi some
embodiments, R1 is selected from the group consisting
of 4- methanesulfonylaminobutyl,
2-(benzenesulfonylamino)ethyl, 2-(2-
propanesulfonylamino)ethyl, and
2-(dimethylaminosulfonylamino)ethyl. hi certain
embodiments, R1 is 4-methanesulfonylaminobutyl. hi
some embodiments, R1 is
C1-4alkyl-C(O)-NH-C1-4alkylenyl. hi some embodiments,
R1 is aryl-C(O)-NH-C 1-4alkylenyl. hi some
embodiments, R1 is heteroaryl-C(O)-NH-C 1-4alkylenyl.
hi some embodiments, R1 is selected from the group
consisting of 2- (benzoylamino)ethyl,
2-[(pyridin-3-ylcarbonyl)amino]ethyl, and
2-(isobutyrylamino)ethyl. hi some embodiments, R1 is
C1-6alkyl-NH-C(O)-NH-C1-4alkylenyl. hi some
embodiments, R1 is N(C
1-4alkyl)2-C(O)-NH-C1-4alkylenyl. hi some embodiments,
R1 is aryl-NH-C(O)-NH-C1-4alkylenyl. hi some
embodiments, R1 is heteroaryl-NH-C(R
6)-NH-C1-4alkylenyl. In some embodiments, R1 is
heterocyclyl-C(O)-NH-C 1-4alkylenyl.In some
embodiments, R1 is selected from the group consisting
of4-[(morpholin-4- ylcarbonyl)amino]butyl,
2-{[(isopropylamino)carbonyl]amino}ethyl,
2-{[(pyridin-3- ylamino)carbonothioyl]amino}ethyl,
2-{[(pyridin-3-ylamino)carbonyl]amino}ethyl, 2-
{[(dimethylamino)carbonyl] amino}ethyl, and
2-{[(phenylamino)carbonyl]amino}ethyl. In some
embodiments, R1 is
2-methyl-2-[(methylsulfonyl)aminopropyl. La some
embodiments, R1 is selected from the group consisting
of 2- [(cyclohexylcarbonyl)amino]-2-methylpropyl,
2-[(cyclopropylcarbonyl)amino]-2- methylpropyl,
2-(isobutyrylamino)-2-methylpropyl,
2-methyl-2-(propionylamino)propyl,
2-methyl-2-[(pyridin-3-ylcarbonyl)amino]propyl,
2-methyl-2-[(pyridin-4- ylcarbonyl)amino]propyl,
2-(acetylamino)-2-methylpropyl, 2-(benzoylamino)-2-
methylpropyl,
2-[(4-fluorobenzoyl)amino]-2-methylpropyl, and
2-[(3,4- difluorobenzoyl)amino]-2-methylpropyl. La
some embodiments, R1 is
2-{[(isopropylamino)carbonyl]amino]-2- methylpropyl.
In some embodiments, R1 is selected from the group
consisting of 4- (aminosulfonyl)butyl,
4-[(methylamino)sulfonyl]butyl, and 4-
[(dimethylamino)sulfonyl]butyl. Ln some embodiments,
R1 is heteroarylC1-4alkylenyl wherein heteroaryl is
unsubstituted or substituted by a substituent selected
from the group consisting of aryl, heteroaryl, and
alkyl. Ln some embodiments, R1 is selected from the
group consisting of 3-(3- methylisoxazol-5-yl)propyl,
3-(3-isopropylisoxazol-5-yl)propyl,
3-(3-phenylisoxazol-5- yl)propyl,
3-(3-pyridin-3-ylisoxazol-5-yl)propyl,
4-(3,5,5-trimethyl-l,2,4-oxadiazol-4(5 H)- yl)butyl,
and 4-(3-methyl-l
-oxa-2,4-diazaspiro[4.4]non-2-en-4-yl)butyl. In some
embodiments, R1 is
4-(4-pyridin-2-ylpiperazin-l-yl)butyl. Bach of the
embodiments for R1 described above can be combined
with one or more embodiments for R described below.
Each of the resulting combinations is an embodiment.
Ln some embodiments (e.g., of Formulas through IX and
LXXX), R2 is selected from the group consisting Of-R4,
-X-R4, -X-Y-R4, and -X-R ; wherein:X is selected from
the group consisting of alkylene, alkenylene,
alkynylene, arylene, heteroarylene, and
heterocyclylene wherein the alkylene, alkenylene, and
alkynylene groups can be optionally interrupted or
terminated by arylene, heteroarylene or
heterocyclylene and optionally interrupted by one or
more -O- groups; Y is selected from the group
consisting of -O-, -S(O)0-2-, -S(O)2-N(R8)-, -C(R6)-,
-C(R6)- O-, -0-C(R 6)-, -0-C(O)-O-, -N(Rg)-Q-,
-C(Re)-N(R8)-, -0-C(Re)-N(R 8)-, -C(Re)-N(OR 9)-,
-0-N(Rg)-Q-, -0-N=C(R 4)-, -C(=N-0-R 8)-,
-CH(^-O-Rg)-Q-R 4)-, R4 is selected from the group
consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl,
arylalkylenyl, aryloxyalkylenyl, alkylarylenyl,
heteroaryl, heteroarylalkylenyl,
heteroaryloxyalkylenyl, alkylheteroarylenyl, and
heterocyclyl wherein the alkyl, alkenyl, alkynyl,
aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl,
heteroaryl, heteroarylalkylenyl,
heteroaryloxyalkylenyl, alkylheteroarylenyl, and
heterocyclyl groups can be unsubstituted or
substituted by one or more substituents independently
selected from the group consisting of alkyl, alkoxy,
hydroxyalkyl, haloalkyl, haloalkoxy, halogen, nitro,
hydroxy, mercapto, cyano, aryl, aryloxy,
arylalkyleneoxy, heteroaryl, heteroaryloxy,
heteroarylalkyleneoxy, heterocyclyl, amino,
alkylamino, dialkylamino, (dialkylamino)alkyleneoxy,
and in the case of alkyl, alkenyl, alkynyl, and
heterocyclyl, oxo; R is selected from the group
consisting of R6 is selected from the group consisting
of =0 and =S;R7 is C2-7 alkylene; R8 is selected from
the group consisting of hydrogen, alkyl,
alkoxyalkylenyl, hydroxyalkylenyl, arylalkylenyl, and
heteroarylalkylenyl; R9 is selected from the group
consisting of hydrogen and alkyl; Riois C3-8 alkylene;
A is selected from the group consisting of-O- ,
-C(O)-, -S(O)0-2-, and - N(R4)-; A' is selected from
the group consisting of -O-, -S(0)o -2-, -N^Q-R 4)-,
and -CH2-; Q is selected from the group consisting of
a bond, -C(R6)-, -C(R )-C(R 6)-, -S(O)2-,
-C(Re)-N(TRg)-W-,-S(O) 2-N(R8)-, -C(Re)-O-, -C(R6)S-,
and -C(Re)-N(OR9)-; V is selected from the group
consisting Of-C(R 6)-, -0-C(R 6)-, -N(Rs)-C(R6)-, and
-S(O)2-; W is selected from the group consisting of a
bond, -C(O)-, and - S(O)2-; and a and b are
independently integers from 1 to 6 with the proviso
that a + b is < 7. hi certain of these embodiments
(e.g., of Formulas through IX and LXXX), Y is selected
from the group consisting Of-S(O) 0-2-, -S(O)2-N(R8)-,
-C(R 6)-, -C(Re)-O-, -0-C(R 6)-, -0-C(O)-O-,
-N(Re)-Q-, -C(Rs)-N(R 8)-, -0-C(Re)-N(R 8)-,
-C(Re)-N(OR 9)-, ; R is selected from the group
consisting of - N- C(R6) - N- S(O)2 - V - t<I and R8
is selected from the group consisting of hydrogen,
alkyl, alkoxyalkylenyl, hydroxyalkylenyl, and
arylalkylenyl. hi certain of these embodiments (e.g.,
of Formulas II through IX and LXXX), is selected from
the group consisting Of-S(O) 0-2-, -S(O)2-N(R8)-,
-C(R6)-, -C(Re)-O-, -0-C(R 6)-, -0-C(O)-O-, -N(Rg)-Q-,
-C(R6)-N(R 8)-, -0-C(Re)-N(R 8)-, -C(R6)-N(OR 9)-,; R5
is selected from the group consisting of R8 is
selected from the group consisting of hydrogen, alkyl,
alkoxyalkylenyl, and arylalkylenyl;and Q is selected
from the group consisting of a bond, -C(R6)-,
-C(Re)-C(R6)-, -S(O)2-, -C(Re)-N(Re)-W-,
-S(O)2-N(R8)-, -C(Re)-O-, and -C(Re)-N(OR9)-. 



In some embodiments (e.g., of Formulas through IX and
LXXX), R2 is selected from the group consisting Of-R4,
-X-R4, and -X-Y-R4; wherein: X is alkylene that is
optionally terminated by arylene or heterocyclylene; Y
is selected from the group consisting Of-S(O)2-,
-C(O)-, -C(O)-O-, -N(Rg)-Q-, R4 is selected from the
group consisting of hydrogen, alkyl, aryl,
arylalkylenyl, aryloxyalkylenyl,heterocyclyl, and
heteroaryl, wherein the alkyl, aryl, aryloxyalkylenyl,
and heterocyclyl groups can be unsubstituted or
substituted by one or more substituents independently
selected from the group consisting of alkyl, alkoxy,
hydroxyalkyl, haloalkyl, haloalkoxy, halogen, nitro,
hydroxy, cyano, aryl, aryloxy, heteroaryl,
heterocyclyl, and in the case of heterocyclyl, oxo; R6
is selected from the group consisting of =0 and =S; R7
is C2-7 alkylene; R8 is in selected from the group
consisting of hydrogen, alkyl, alkoxyalkylenyl,
hydroxyalkylenyl,and arylalkylenyl; and Q is selected
from the group consisting of a bond, -C(O)-, -S(O)2-,
-C(R6)-N(R8)-, and -S(O)2-N(R8)-.In some embodiments
(e.g., of Fopnulas through IX and LXXX), R2 is -R . In
some embodiments (e.g., of Formulas through IX and
LXXX), R is -X-R4. In some embodiments (e.g., of
Formulas through IX and LXXX), R2 is -X-Y-R4. In some
embodiments (e.g., of Formulas through IX and LXXX),
R2 is selected from the group consisting of hydrogen,
alkyl, arylalkylenyl, alkoxyalkylenyl, and
hydroxyalkylenyl. i certain embodiments, R2 is
selected from the group consisting of hydrogen, alkyl,
arylalkylenyl, and alkoxyalkylenyl. hi certain
embodiments, R2 is selected from the group consisting
of hydrogen, alkyl, and alkoxyalkylenyl. hi some
embodiments (e.g., of Formulas through IX and LXXX),
R2 is selected from the group consisting of hydrogen,
C1-5alkyl, C1-4alkoxyC 1-4alkylenyl,
hydroxyC1-4alkylenyl, and arylC 1-4alkylenyl wherein
aryl is unsubstituted or substituted by one or more
substituents selected from the group consisting of
chloro, fluoro, methoxy, methyl, cyano, and
methoxycarbonyl. hi some embodiments, R is selected
from the group consisting of hydrogen, C1- alkyl,
C1-4alkoxyC1-4alkylenyl, and arylC1-4alkylenyl wherein
aryl is unsubstituted or substituted by one or more
substituents selected from the group consisting of
chloro, fluoro, methoxy, methyl, cyano, and
methoxycarbonyl. hi some embodiments, R2 is selected
from the group consisting of hydrogen, C1-4alkyl, and
C1-4alkoxyQ -4 alkylenyl. hi some embodiments (e.g.,
of Formulas through IX and LXXX), R2 is selected from
the group consisting of hydrogen, methyl, ethyl,
propyl, butyl, 2-methoxyethyl, 2- hydroxyethyl, and
benzyl. In some embodiments (e.g., of Formulas through
IX and LXXX), R2 is selected from the group consisting
of hydrogen, methyl, ethyl, propyl, butyl,
2-methoxyethyl, and benzyl. hi some embodiments (e.g.,
of Formulas through IX and LXXX), R is selected from
the group consisting of hydrogen, methyl, ethyl,
propyl, butyl, and benzyl. hi some embodiments (e.g.,
of Formulas through IX and LXXX), R is selected from
the group consisting of methyl, ethyl, propyl, butyl,
and benzyl. hi some embodiments (e.g., of Formulas
through IX and LXXX), R2 is selected from the group
consisting of methyl, ethyl, propyl, and butyl.In some
embodiments (e.g., of Formulas H through IX and LXXX),
R2 is methyl. In some embodiments (e.g., of Formulas H
through DCand LXXX), R1 is selected from the group
consisting of methyl, ethyl, propyl, butyl,
2-methylpropyl, 2,2- dimethylpropyl,
2-hydroxy-2-methylpropyl, 2-(propylsulfonyl)ethyl, 2-
methanesulfonylethyl,
2-methyl-2-[(methylsulfonyl)amino]propyl, 2-
[(cyclohexylcarbonyl)amino]-2-methylpropyl,
2-{[(isopropylamino)carbonyl]amino}ethyl,
4-[(morpholin-4-ylcarbonyl)amino]butyl,
2-(benzoylamino)ethyl, and 4-
methanesulfonylaminobutyl; and R2 is selected from the
group consisting of hydrogen, methyl, ethyl, propyl,
butyl, 2-methoxyethyl, 2-hydroxyethyl, and benzyl. In
certain of these embodiments, m and n are 0. Ia some
embodiments (e.g., of Formulas through IX and LXXX),
R1 is selected from the group consisting of methyl,
ethyl, propyl, butyl, 2-methylpropyl, 2,2-
dimethylpropyl, 2-hydroxy-2-methylpropyl,
2-(propylsulfonyl)ethyl, 2- methanesulfonylethyl,
2-methyl-2-[(methylsulfonyl)amino]propyl, 2-
[(cyclohexylcarbonytyamino]-2-methylpropyl,
2-{[(isopropylamino)carbonyl] amino}ethyl,
2-(benzoylamino)ethyl, and
4-methanesulfonylaminobutyl; and R2 is selected from
the group consisting of hydrogen, methyl, ethyl,
propyl, butyl, 2-methoxyethyl, and benzyl. In certain
of these embodiments, m and n are 0. In some
embodiments (e.g., of Formulas through IX and LXXX),
R1 is selected from the group consisting of
2-methylpropyl, 2,2-dimethylpropyl, ethyl, and 4-
[(morpholin-4-ylcarbonyl)amino]butyl; and R2 is
selected from the group consisting of methyl, ethyl,
propyl, butyl, and benzyl hi certain of these
embodiments m and n are 0. In certain of these
embodiments, R1 is selected from the group consisting
of 2- methylpropyl, 2,2-dimethylpropyl, and ethyl. In
some embodiments (e.g., of Formulas I through V), R1
is selected from the group consisting of methyl,
ethyl, propyl, butyl, 2-methylpropyl,
2-methanesulfonylethyl, and
4-methanesulfonylaminobutyl; and R is selected from
the group consisting of hydrogen, methyl, ethyl,
propyl, butyl, and benzyl. In certain of these
embodiments, m and n are O.In some embodiments (e.g.,
ofFormulas HI through VII), R1 is 2-methylpropyl; and
R2 is selected from the group consisting of methyl,
ethyl, propyl, and butyl. In certain of these
embodiments, m and n are 0. In some embodiments of
Formula VI, R1 i s selected from the group consisting
of methyl, ethyl, propyl, butyl, 2-methylpropyl,
2,2-dimethylpropyl, 2-cyclohexylethyl, 2-
hydroxy-2-methylpropyl, 2-(propylsulfonyl)ethyl,
2-methanesulfonylethyl, 2-methyl-2-
[(methylsulfonyl)amino]propyl,
2-[(cyclohexylcarbonyl)amino]-2-methylpropyl, 2-
{[(isopropylamino)carbonyl]amino}ethyl,
4-[(morpholin-4-ylcarbonyl)amino]butyl, 2-
(benzoylamino)ethyl, and 4-methanesulfonylaminobutyl;
and R2 is selected from the group consisting of
hydrogen, methyl, ethyl, propyl, butyl,
2-methoxyethyl, and 2-hydroxyethyl. In certain of
these embodiments, n is 0. In some embodiments of
Formula VI, R1 i s selected from the group consisting
of methyl, 2-cyclohexylethyl, 2,2-dimethylpropyl,
2-hydroxy-2-methylpropyl, 2-(propylsulfonyl)ethyl,
2-methanesulfonylethyl, 2-methyl-2-
[(methylsulfonyl)amino]propyl,
2-[(cyclohexylcarbonyl)amino]-2-methylpropyl, 2-
{[(isopropylamino)carbonyl]amino}ethyl,
2-(benzoylamino)ethyl, 4- methanesulfonylaminobutyl,
and 2-methylpropyl; and R is selected from the group
consisting of methyl, ethyl, propyl, and butyl. In
certain of these embodiments, n is 0. In some
embodiments of Formula VI, R1 i s selected from the
group consisting of methyl and 2-methylpropyl; R is
methyl. In certain of these embodiments, n is 0. hi
some embodiments of Formula IX, R1 is selected from
the group consisting of methyl and 2-methylpropyl; and
R2 is methyl hi certain of these embodiments, RA2 and
RB2 are each methyl. In some embodiments (e.g., of
Formulas through V), R3 is selected from the group
consisting Of-Z-R4, -Z-X-R4, -Z-X-Y-R4, -Z-X-Y-X-Y-R
4, and -Z-X-R5 wherein: X is selected from the group
consisting of alkylene, alkenylene, alkynylene,
arylene, heteroarylene, and heterocyclylene wherein
the alkylene, alkenylene, and alkynylene groups can be
optionally interrupted or terminated by arylene,
heteroarylene or heterocyclylene and optionally
interrupted by one o r more -O- groups; Y is selected
from the group consisting of -O-, -S(O)0-2-,
-S(O)2-N(R8)-, -C(R6)-, -C(R6)-O-, -0-C(R 6)-,
-0-C(O)-O-, -N(R8)-Q-, -C(R 6)-N(R 8)-,
-O-C(R6)-N(R8)-,-C(Rs)-N(OR 9)-, -O-N(R 8)-Q-,
-0-N=C(R 4)-, -C(=N-O-R 8)-, -CHC- NC-O-Re)-Q-R 4)-,
-N- Z is a bond or -O-; R4 is selected from the group
consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl,



arylalkylenyl, aryloxyalkylenyl, alkylarylenyl,
heteroaryl, heteroarylalkylenyl,
heteroaryloxyalkylenyl, alkylheteroarylenyl, and
heterocyclyl wherein the alkyl, alkenyl, alkynyl,
aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl,
heteroaxyl, heteroarylalkylenyl,
heteroaryloxyalkylenyl, alkylheteroarylenyl, and
heterocyclyl groups can be unsubstituted or
substituted by one or more substituents independently
selected from the group consisting of alkyl, alkoxy,
hydroxyalkyl, haloalkyl, haloalkoxy, halogen, nitro,
hydroxy, mercapto, cyano, aryl, aryloxy,
arylalkyleneoxy, heteroaryl, heteroaxyloxy,
heteroarylalkyleneoxy, heterocyclyl, amino,
alkylamino, dialkylarnino, (dialkylamino)alkyleneoxy,
and in the case of alkyl, alkenyl, alkynyl, and
heterocyclyl, oxo; R5 is selected from the group
consisting of R6 is selected from the group consisting
of =0 and =S; R7 is C2-7 alkylene; R is selected from
the group consisting of hydrogen, alkyl,
alkoxyalkylenyl, hydroxyalkylenyl, arylalkylenyl, and
heteroarylalkylenyl; R9 is selected from the group
consisting of hydrogen and alkyl; R10 is C3-8
alkylene;A is selected from the group consisting
of-O-, -C(O)-, -S(O)0-2-, and - N(R4)-; A' is selected
from the group consisting of -O-, -S(O)o-2 -, -N^Q-R
4)-, and -CH2-; Q is selected from the group
consisting of a bond, -C(R 6)-, -C(R6)-C(R 6)-,
-S(O)2- -C(Re)-N(Re)-W-, -S(O)2-N(R8)-, -C(Re)-O-,
-C(R6)S-, and -C(Re)-N(OR9)-; V is selected from the
group consisting Of-C(R6)-, -0-C(R 6)-, -N(Rs)-C(R
6)-, and -S(O)2-; W is selected from the group
consisting of a bond, -C(O)-, and - S(O)2-; and a and
b are independently integers from 1 to 6 with the
proviso that a + b is < 7. In certain of these
embodiments (e.g., of Formulas through V), Y is
selected from the group consisting of-S(O) 0 2-,
-S(O)2-N(R8)-, -C(R6)-, -C(Re)-O-, -0-C(R 6)-,
-0-C(O)-O-, -N(Rg)-Q-, -C(Rg)-N(R8)-, -0-C(Re)-N(R
8)-, -C(Re)-N(OR9)-, -N- ,R is selected from the group
consisting of -N- C(R6) - - S(O)2 and R8 is selected
from the group consisting of hydrogen, alkyl,
alkoxyalkylenyl, hydroxyalkylenyl, and arylalkylenyl.
In certain of these embodiments (e.g., of Formulas
through VD), Y is selected from the group consisting
Of-S(O)0-2 -, -S(O)2-N(R8)-, -C(R6)-, -C(R6)-O-,
-0-C(R 6)-, -0-C(O)-O-, -N(Rg)-Q-,-C(Re)-N(R8)-,
-0-C(Re)-N(R 8)-, -C(Re)-N(OR9)-, ; R5 is selected
from the group consisting of- and R8 is selected from
the group consisting of hydrogen, alkyl,
alkoxyalkylenyl, and arylalkylenyl; and Q is selected
from the group consisting of a bond, -C(R6)-,
-C(R6)-C(R6)-, -S(O)2-, -C(R6)-N(R8)-W-,
-S(O)2-N(R8)-, -C(R6)-O-, and -C(Re)-N(OR9)-. In some
embodiments (e.g., of Formulas through V), R3 is at
the 7-position of the pyrazoloquinoline or
pyrazolonaphthyridine. In some embodiments (e.g., of
Formulas through V), R3 is selected from the group
consisting of aryl, arylalkyleneoxy, and heteroaryl,
wherein aryl, arylalkyleneoxy, and heteroaryl are
unsubstituted or substituted with one or more
substituents selected from the group consisting of
alkyl and halogen. In certain of these embodiments, m
is 1, and n is 0. In certain of these embodiments, R3
is at the 7-position of the pyrazoloquinoline or
pyrazolonaphthyridine. In some embodiments (e.g., of
Formulas through V), R3 is selected fr om the group
consisting of phenyl, benzyloxy, 3-furyl,
pyridin-3-yl, p-toluyl, (4-chlorobenzyl)oxy, and
(4-methylbenzyl)oxy. In certain of these embodiments,
m is 1, and n is 0. In certain of these embodiments,
R3 is at the 7-position of the pyrazoloquinoline or
pyrazolonaphthyridine. In some embodiments, R4 is
selected from the group consisting of hydrogen, alkyl,
alkenyl, alkynyl, aryl, arylalkylenyl,
aryloxyalkylenyl, alkylarylenyl, heteroaryl,
heteroarylalkylenyl, heteroaryloxyalkylenyl,
alkylheteroarylenyl, and heterocyclyl wherein the
alkyl, alkenyl, alkynyl, aryl, arylalkylenyl,
aryloxyalkylenyl, alkylarylenyl, heteroaryl,
heteroarylalkylenyl, heteroaryloxyalkylenyl,
alkylheteroarylenyl, and heterocyclyl groups can be
unsubstituted or substituted by one or more
substituents independently selected from the group
consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl,
haloalkoxy, halogen, nitro, hydroxy, mercapto, cyano,
aryl, aryloxy, arylalkyleneoxy, heteroaryl,
heteroaryloxy, heteroarylalkyleneoxy, heterocyclyl,
amino, alkylamino, dialkylamino,
(dialkylamino)alkyleneoxy, and in the case of alkyl,
alkenyl, alkynyl, and heterocyclyl, oxo. In certain of
these embodiments, R4 is alkyl, aryl, or heteroaryl.In
some embodiments, R4 is selected from the group
consisting of hydrogen, alkyl, aryl, heterocyclyl,
heteroaryl, heteroarylalkylenyl, alkynyl,
arylalkylenyl, and arylalkenylenyl, wherein the alkyl,
aryl, arylalkylenyl, heterocyclyl, heteroaryl, and
heteroarylalkylenyl groups can be unsubstituted or
substituted by one or more substituents independently
selected from the group consisting of alkyl, alkoxy,
haloalkyl, haloalkoxy, halogen, hydroxy, cyano, aryl,
aryloxy, heteroaryl, heterocyclyl, amino,
dialkylamino, and in the case of alkyl and
heterocyclyl, oxo. In some embodiments, R4 is selected
from the group consisting of hydrogen, alkyl, aryl,
heterocyclyl, heteroaryl, heteroarylalkylenyl,
alkynyl, and arylalkenylenyl, wherein the alkyl, aryl,
heterocyclyl, heteroaryl, and heteroarylalkylenyl
groups can be unsubstituted or substituted by one or
more substituents independently selected from the
group consisting of alkyl, alkoxy, haloalkyl,
haloalkoxy, halogen, hydroxy, cyano, aryl, aryloxy,
heteroaryl, heterocyclyl, amino, dialkylamino, and in
the case of alkyl and heterocyclyl, oxo. In some
embodiments, R4 is selected from the group consisting
of hydrogen, alkyl, aryl, arylalkylenyl,
aryloxyalkylenyl, heterocyclyl, and heteroaryl,
wherein the alkyl, aryl , aryloxyalkylenyl, and
heterocyclyl groups can be unsubstituted or
substituted by one or more substituents independently
selected from the group consisting of alkyl, alkoxy,
hydroxyalkyl, haloalkyl, haloalkoxy, halogen, nitro,
hydroxy, cyano, aryl, aryloxy, heteroaryl,
heterocyclyl, and in the case of heterocyclyl, oxo. In
some embodiments, R4 is alkyl, aryl, or heteroaryl. hi
certain embodiments, R is alkyl. hi certain
embodiments, R4 is aryl. hi certain embodiments, R4 is
heteroaryl. In some embodiments, R is selected from
the group consisting of In some embodiments, R5 is
selected from the group consisting ofand In some
embodiments, R is selected from the group consisting
of - N- C(O) - N- S(O)2 _ N (R 8) In some embodiments,
R6 is selected from the group consisting of =0 and =S.
In certain embodments, R6 is =0. In certain
embodiments, R6 is =S. In some embodiments, R7 is C2-7
alkylene. In certain embodiments, R7 is C3-4 alkylene.
In some embodiments, R is selected from the group
consisting of hydrogen, alkyl, alkoxyalkylenyl,
hydroxyalkylenyl, arylalkylenyl, and
heteroarylalkylenyl. Li certain embodiments, R is
selected from the group consisting of hydrogen, alkyl,
alkoxyalkylenyl, hydroxyalkylenyl, and arylalkylenyl.
In certain embodiments, R8 is selected from the group
consisting of hydrogen, alkyl, alkoxyalkylenyl, and
arylalkylenyl. In certain embodiments, R8 is hydrogen,
alkyl, or hydroxyalkylenyl. hi certain embodiments, R8
is hydrogen i certain embodiments, R8 is alkyl. hi
some embodiments, R is selected from the group
consisting of hydrogen and alkyl. hi certain
embodiments, R is alkyl. hi certain embodiments, Rgis
hydrogen. hi some embodiments, Ri0 is C3-8 alkylene.
hi certain embodiments, R10 is C4-5 alkylene. 



hi some embodiments, A is selected from the group
consisting of -0-, -C(O)-, -S(O)0-2-, and - N(R 4)-.
In certain embodiments, A is selected from the group
consisting of -0-, -C(O)-, and - N(R4)-. hi certain
embodiments, A is -0-. hi some embodiments, A is
selected from the group consisting of -0-, -S(0)o -2-,
-NC-Q-R4)-, and -CH2-. hi some embodiments, Q is
selected from the group consisting of a bond, -C(R6)-,
-C(R6)-C(R 6)-, -S(O) 2-, -C(R6)-N(R8)-W-, -S(O)
2-N(R8)-, -C(R6)-O-, -C(Re)-S-, and -C(R6)-N(ORg)-. hi
certain embodiments, Q is selected from the group
consisting of a bond, -C(R6)-, -C(R 6)-C(R 6)-,
-S(O)2-, -C(R6)-N(R 8)-W-, -S(O)2-N(R 8)-, -C(R6)-O-,
and-C(Ro)-N(ORg)-. In certain embodiments, Q is
selected from the group consisting of a bond, -C(R6)-,
-S(O)2-, -C(Rs)-N(Rs)-W-, -S(O)2-N(R8)-, -C(O)-O-, and
-C(O)-S-. In certain embodiments, Q is selected from
the group consisting of a bond, -C(O)-, -S(O)2-, -C(R
)-N(R 8)-, and -S(O) -N(R )-- In certain embodiments,
Q is selected from the group consisting of a bond,
-C(R )-, -S(O)2-, and -C(R6)-N(R8)-W-. In certain
embodiments, Q is selected from the group consisting
of a bond, -C(O)-, -S(O)2-, and -C(O)-N(R 8)-. hi some
embodiments, V is selected from the group consisting
of -C(R6)-, -0-C(R 6)-, -N(Rs)-C(R 6)-, and -S(O)2-.
hi certain embodiments, V is -C(R6)-. hi certain
embodiments, V is -N(Rs)-C(R 6)-. hi some embodiments,
W is selected from the group consisting of a bond,
-C(O)-, and - S(O)2-. hi certain embodiments, Wis
selected from the group consisting of a bond and
-C(O)-. In certain embodiments, W is a bond. hi some
embodiments, X is selected from the group consisting
ofalkylene, alkenylene, alkynylene, arylene,
heteroarylene, and heterocyclylene wherein the
alkylene, alkenylene, and alkynylene groups can be
optionally interrupted or terminated by arylene,
heteroarylene or heterocyclylene and optionally
interrupted by one or more -O- groups. hi some
embodiments, X is alkylene that is optionally
interrupted or terminated by heterocyclylene and
optionally interrupted by one -O- group. hi some
embodiments, X is alkylene that is optionally
terminated by arylene or heterocyclylene. hi some
embodiments, X is alkylene that is optionally
interrupted or terminated by heterocyclylene. hi some
embodiments, X is alkylene. hi certain embodiments, X
is C1-4alkylene. hi some embodiments, X1 is selected
from the group consisting ofalkylene and arylene. hi
certain embodiments, X1 is alkylene. In certain
embodiments, X1 is C1-4alkylene. hi certain
embodiments, X1 is arylene. hi some embodiments, Y is
selected from the group consisting of -0-, -S(0)o -2-,
-S(O)2-N(R8)-, -C(R6)-, -C(Re)-O-, -0-C(R 6)-,
-0-C(O)-O-, -N(Rs)-Q-, -C(R6)-N(R 8)-,
-O-C(R6)-N(R8)-, -C(Re)-N(OR9)-, -0-N(Rs)-Q-, -0-N=C(R
4)-, -CC=N-O-R8)-,-N- -CH(-N(-O-R 8)-Q-R4)-, In some
embodiments, Y is selected from the group consisting
Of-S(O)0-2-, -S(O)2-N(R8)-, -C(R6)-, -C(R6)-O-, -0-C(R
6)-, -0-C(O)-O-, -N(R8)-Q-, -C(R6)-N(R8)-,
-O-C(R6)-N(R 8)-, -C(Rg)-N(OR9)-, In some embodiments,
Y is selected from the group consisting of -S(0)o-2-,
-S(O)2-N(R8)-, -C(R6)-, -C(R6)-O-, -0-C(R 6)-,
-0-C(O)-O-, -N(R8)-Q-, -C(Re)-N(R8)-, -0-C(Re)-N(R
8)-, -C(Re)-N(OR9)-, In some embodiments, Y is
selected from the group consisting Of-S(O)2-,
-S(O)2-N(R8)-, -C(O)-, -C(O)-O-, -O-C(O)-, -N(Rs)-Q-,
-C(O)-N(R 8)-, In some embodiments, Y is selected from
the group consisting Of-S(O)2-, -C(O)-, -C(O)-O-,
-N(R8)-Q-, -C(O)-N(R8)-, and hi some embodiments, Y is
-N(R8)-C(O)-, -N(R8)-S(O)2-,
-N(Rs)-C(O)-N(R8)-,-N(R8)-C(S)-N(R8)-,
-N(R8)-S(O)2-N(R8)- or In some embodiments, Y is
-N(Rs)-C(O)-, -N(Rs)-S(O)2-, -N(Rs)-C(O)-N(R8)-, or In
some embodiments, Y is -N(Re)-C(O)-, -N(Rs)-S(O)2-, -
S(O)2- N(R8)-, or -N(Rs)-C(O)-N(R8)-. In certain
embodiments, Y is -N(Rs)-C(O)-. In certain
embodiments, Y is -N(Rs)-S(O)2-. In certain
embodiments, Y is - S(O)2- N(R8)-. In certain
embodiments, Y is -N(Rs)-C(O)-N(R8)-. In some
embodiments, Y1 is selected from the group consisting
of -S-, -C(O)-, -C(O)-O-, -C(O)-N(R8)-, -S(O)2-N(R8)-,
and -N(Re)-C(O)-. In some embodiments, Y1 is selected
from the group consisting of -S-, -C(O)-, and
-C(O)-O-. hi some embodiments, Z is a bond or -0-. In
certain embodiments, Z is a bond, i certain
embodiments, Z is -0-. In some embodiments, a and b
are independently integers from 1 to 6 with the
proviso that a + b is < 7. In some embodiments, a and
b are each the integer 2. hi some embodiments (e.g.,
of Formulas IH-VH), n is O, or m is O. hi some
embodiments (e.g., of Formulas I-V), m and n are O. hi
some embodiments (e.g., of Formulas HI-VH),m is O, and
n is 1. hi some embodiments (e.g., of Formulas I-VII),
m is 1, and n is O. In some embodiments (e.g., of
Formula VIH), n is O. Preparation of Compounds
Compounds of the invention can be prepared according
to Reaction Scheme I, where R, R1, R2, and n are
defined as above. Ketoesters of Formula X in Reaction
Scheme I and their sodium salts are known and can be
prepared from a variety of ketones using conventional
methods, such as the Claisen condensation, Claisen,
L., Berichte, 42, 59 (1909). Numerous functionalized
ketones useful as Claisen condensation starting
materials are commercially available; others can be
prepared by known methods. For example, tertbutyl
l,l-dimethyl-3-oxobutylcarbarnate, also called
(l,l-dimethyl-3-oxobutyl)carbamic acid tert-butyl
ester, has been reported, Peschke, B. et al, Eur. J.
Med. Chem., 34, pp. 363- 380, (1999). In another
example, 4-(propylthio)butan-2-one can be prepared by
combining 1-propanethiol and 4-chloro-2-butanone at
ambient temperature in the presence of sodium hydride
in a suitable solvent such as tetrahydrofuran (THF)
and isolating the product using conventional methods.
In a third example, a Michael addition can be carried
out with phenyl vinyl sulfone and a carbanion
generated from methyl acetoacetate and sodium
methoxide. The resulting Michael adduct can be
decarboxylated under acidic conditions, for example
hydrochloric acid in methanol, to provide
5-(phenylsulfonyl)pentan-2-one. In step (1) of
Reaction Scheme I, a sodium salt of a compound of
Formula X reacts with a hydrazine of Formula R2NHNH2
to provide a pyrazole carboxylate of Formula XI. The
reaction is conveniently carried out by slowly adding
the hydrazine to a solution of the salt of a compound
of Formula X in a suitable solvent such as acetic
acid. The reaction can be carried out at ambient
temperature, and the product can be isolated using
conventional methods. If step (1) is carried out using
hydrazine, the resulting pyrazole carboxylate of
Formula XI where R2 is hydrogen can be alkylated using
known synthetic methods, Auwers, K. v., Hollman, H.,
Berichte, 59, 606 (1926), to provide a pyrazole
carboxylate of Formula XI where R2 is defined as
above. The alkylation is conveniently carried out by
treating a solution of the pyrazole carboxylate of
Formula XI, where R2 is hydrogen, with a base such as
sodium ethoxide followed by an alkylating agent of
Formula R2-Halide. The reaction is run in a suitable
solvent such as ethanol and can be carried out at an
elevated temperature, for example, the reflux
temperature of the solvent, or at ambient temperature.
Numerous reagents of Formula R2-Halide are
commercially available; others can be prepared using
known synthetic methods. The pyrazole carboxylate of
Formula XI can be isolated from the reaction and
separated from its isomer using conventional methods.
In step (2) of Reaction Scheme I, the ester group of a
pyrazole carboxylate of Formula XI is converted to an
amide. The animation is conveniently carried out by
adding ammonium hydroxide to the pyrazole carboxylate
of Formula XI in a suitable solvent such as methanol
and heating at an elevated temperature such as 100 0C.
The reaction can becarried out in a pressure vessel.
The resulting pyrazole carboxamide of Formula Xcan be
isolated using conventional methods. Alternatively,
step (2) can be carried out by first hydrolyzing a
pyrazole 



carboxylate of Formula XI to a carboxylic acid and
then converting the carboxylic acid to an amide. The
ester hydrolysis can be carried out under basic
conditions by combining a pyrazole carboxylate of
Formula XI with lithium hydroxide or sodium hydroxide
in water and in a suitable solvent such as methanol or
ethanol. The reaction can be carried out at ambient
temperature, and the carboxylic acid product can be
isolated using conventional methods. The conversion of
the carboxylic acid to a pyrazole carboxamide of
Formula X can be carried out by first treating the
carboxylic acid with oxalyl chloride at ambient
temperature in a suitable solvent such as
dichloromethane to generate an acid chloride, which
can then be treated with ammonium hydroxide at a
sub-ambient temperature such as 0 0C. Alternatively,
the conversion of the carboxylic acid to a pyrazole
carboxamide of Formula Xcan be carried out under
coupling conditions by adding 1- hydroxybenzotriazole
and l-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride to a solution of the carboxylic acid in
a suitable solvent such as L -dimethylformamide (DMF)
at ambient temperature and then adding concentrated
ammonium hydroxide. The product can be isolated using
conventional methods. In step (3) of Reaction Scheme
I, a pyrazole carboxamide of Formula Xis dehydrated to
a pyrazole carbonitrile of Formula XHI. Suitable
dehydrating agents include thionyl chloride,
trifluoroacetic anhydride, and phosphorous
oxychloride. The reaction is conveniently carried out
by treating the pyrazole carboxamide of Formula Xwith
phosphorous oxychloride and heating the reaction at an
elevated temperature such as 90 C. The reaction can
also be carried out by combining the pyrazole
carboxamide of Formula Xwith trifluoroacetic anhydride
in the presence of a base such as triethylamine and in
a suitable solvent such as dichloromethane. The
reaction can be carried out at ambient temperature or
at a sub-ambient temperature such as 0 0C. The product
can be isolated using conventional methods. In step
(4) of Reaction Scheme I, a pyrazole carbonitrile of
Formula XHI is brominated to provide a
bromo-substituted pyrazole carbonitrile of Formula
XIV. The bromination is conveniently carried out by
adding bromine to a solution of the
pyrazolecarbonitrile of Formula XTTTand potassium
acetate in acetic acid. The reaction can b e carried
out at ambient temperature, and the product can b e
isolated using conventional methods. In step (5) of
Reaction Scheme I, a bromo-substituted pyrazole
carbonitrile of Formula XFV undergoes a
transition-metal catalyzed cross coupling reaction
with a reagent of Formula XV to form a
pyrazole-substituted aniline of Formula XVI. Reagents
of Formula XV, where M is, for example, -B(OH) 2,
-B(O-alkyl) 2, -Sn(alkyl) 3, and -Zn- Halide, are
known to undergo coupling reactions. Several reagents
of Formula XV are commercially available; others can b
e prepared using known synthetic methods. For example,
e/t-butoxycarbonyl (Boc)-protected anilines undergo
directed ortho metalation in the presence of
butyllithium reagents. The resulting organolithium
intermediate reacts with electrophiles such as
B(O-alkyl) 3 and ClSn(alkyl) 3 to provide compounds of
Formula XV, where M is -B(O-alkyl) 2 or -B(OH) 2 and
-Sn(alkyl) 3, respectively, after removal of the Boc
protecting group. I step (5), a Suzuki coupling
reaction is conveniently carried out by heating a
mixture of the bromo-substituted pyrazole carbonitrile
of Formula XIV, palladium (TI) acetate,
triphenylphosphine, and a boron reagent of Formula XV,
where M is -B(OH) 2 or -B(O-alkyl) 2, in the presence
of a base such as sodium carbonate. The reaction is
carried out in a suitable solvent or solvent mixture
such as n-propanol:water and can b e heated at an
elevated temperature such as 100 C. The product can b
e isolated using conventional methods. In step (6) of
Reaction Scheme I, the amine and nitrile
functionalities of a pyrazolesubstituted aniline of
Formula XVI react under acidic conditions to form
apyrazolo[3,4- c]quinoline of Formula XVIJ, a subgenus
of Formulas I, , UI, and Ia. The intramolecular
addition is conveniently carried out by stirring
acetyl chloride in ethanol and adding the resulting
acidic solution to the pyrazole-substituted aniline of
Formula XVI. The reaction i s then heated at reflux to
provide the pyrazolo[3,4-c]quinoline of Formula XVII.
The product or pharmaceutically acceptable salt
thereof can b e isolated using conventional
methods.Alternatively, in steps (5) and (6) of
Reaction Scheme I, a bromo-substituted pyrazole
carbonitrile of Formula XTVundergoes a Suzuki coupling
with a reagent of Formula XL. Some compounds of
Formula XLare known or can be prepared by known
synthetic methods; see, Rocca, P. et al, Tetrahedron,
49, pp. 49-64 (1993). The Suzuki coupling reaction can
be carried out according to the method described
above. The resulting pivaloylamino-substituted
compound undergoes a base-promoted intramolecular
cyclization in step (6) of Reaction Scheme I and
subsequent cleavage of the pivaloyl group to provide a
pyrazolo[3,4-c]quinoline of Formula XV. The reaction
is conveniently carried out by heating the
pivaloylamino-substituted coupling product with
potassium tertbutoxide in a suitable solvent such as
ethanol at an elevated temperature such as the reflux
temperature of the solvent. The product or
pharmaceutically acceptable salt thereof can be
isolated using conventional methods. For some
embodiments, compounds in Reaction Scheme I can be
further elaborated using conventional synthetic
methods. For example, R1 can be a
2-[(tertbutoxycarbonyl) amino]-2-methylpropyl group
iftert-butyl l,l-dimethyl-3- oxobutylcarbamate is used
as the starting ketone to make the ketoester of
Formula X. The r -butoxycarbonyl group is removed
under the acidic cyclization conditions described in
step (6) to provide a 2-amino-2-methylpropyl group,
which can be converted to an amide, a sulfonamide, a
sulfamide, or a urea using the methods described below
in step (11) of Reaction Scheme V. In another example,
an olefm-containing R1 group may be oxidized to an
epoxide by conventional methods. The oxidation is
conveniently carried out prior to step (4) of Reaction
Scheme I by adding 3-chloroperoxybenzoic acid to a
solution of a pyrazole carbonitrile of Formula XI,
which contains an olefin substituent, in a suitable
solvent such as dichloromethane. The reaction may be
carried out at ambient temperature, and the product
can be isolated by conventional methods. The epoxide
can be opened during thebromination in step (4) by
combining the compound of Formula XI, which contains
an epoxide substituent, with two equivalents of
bromine in acetic acid at ambient temperature to
provide a compound of Formula XIV substituted at R1
with a vicinal bromohydrin. The bromohydrin may then
be reduced under free radical conditions to provide a
compound of Formula XIV substituted with a
hydroxyalkyl group. The reduction may be carried out
by adding tributyltin hydride and
azobisisobutyronitrile at ambient temperature to a
bromohydrin-substituted compound of Formula XTVin a
suitable solvent such as toluene. The product may be
isolated by conventional methods and then subjected to
steps (5) and (6) of Reaction Scheme I. Using these
methods an R1 2-methylpropenyl group can be converted
into a 2-hydroxy-2-methylpropyl group. A hydroxy group
introduced at the R1 position according to the above
method can be treated with sodium hydride to form an
alkoxide, which is reacted with a vinyl sulfone of
Formula CH2=CH-S(O)2-R4 to provide a compound in which
R1 is -X-Y-R4, wherein Y is -SO2-. The reaction can be
carried out by adding catalytic sodium hydride
dispersed in mineral oil to a solution of a compound
of Formula XIV, wherein R1 has hydroxy group, and a
vinyl sulfone in a suitable solvent suchDMF or
tetrahydrofuran. The reaction can be run at ambient
temperature. The product or a pharmaceutically
acceptable salt thereof can be isolated by
conventional methods and then subjected to steps (5)
and (6) of Reaction Scheme I. Many vinyl sulfones are
commercially available or can be prepared using known
synthetic methods. These methods can be used to
provide a compound of Formula XV, wherein R1 is a
2-methyl-2-[2-(methylsulfonyl)ethoxy]propyl group. In
another example, R1 can be -X-Y-R4, wherein Y is -S-.
The thioether group may be oxidized to a sulfone prior
to step (2) of Reaction Scheme I to provide a compound
where R1 is -X-Y-R4 and Y is -SO2-. The oxidation is
conveniently carried out by adding
3-chloroperoxybenzoic acid to a solution of a pyrazole
carboxylate of Formula XI in a 



suitable solvent such as dichloromethane or
chloroform. The product may be isolated by
conventional methods and then subjected to steps (2)
through (6) of Reaction Scheme I.Reaction Scheme I (
Pyrazolo[3,4-c]naphthyridines of the invention can be
prepared according to Reaction Scheme , where R, R1,
R2, and n are as defined above. In step (1) of
Reaction Scheme , a bromo-substituted pyrazole
carbonitrile of Formula XIV undergoes a
transition-metal catalyzed cross coupling reaction
with a reagent of Formula XVIor a positional isomer
thereof, where M is as defined above, to form a
pyrazole-substituted aminopyridine of Formula XIX.
Reagents of Formula XVIand its isomers can be prepared
using known methods, for example, by directed ortho
metalation of Bocprotected aminopyridines and
subsequent electrophilic substitution. Alternatively,
for some isomers, halogen-lithium exchange and
subsequent electrophilic substitution can be used. For
example, halogen-lithium exchange can be carried out
on a 2-bromopyridine that has a protected amino group
in the 3-position; subsequent electrophilic
substitution with tributyltin chloride and
deprotection of the amino group provides
3-amino-2-tri-wbutylstannylpyridine, a useful reagent
for step (1) of Reaction Scheme . The coupling
reaction in step (1) of Reaction Scheme can be carried
out as described for step (5) of Reaction Scheme I. In
step (2) of Reaction Scheme , the amine and nitrile
functionalities of a pyrazole-substituted
aminopyridine of Formula XIX react under acidic
conditions to form a pyrazolo[3,4-e]naphthyridme of
Formula XX, a subgenus of Formulas I, , VI, and Ia, or
an isomer thereof. Step (2) of Reaction Scheme can be
carried out as described for step (6) of Reaction
Scheme I, and the product can be isolated by
conventional methods.Reaction Scheme  XIV XIX XX
Compounds of the invention can also be prepared
according to Reaction Scheme I, where n is defined as
above and Ra, Rla, and R2a are subsets of R, R1, and
R2 as defined above that do not include those
substituents which one skilled in the art would
recognize as being susceptible to oxidation in step
(5). These susceptible substituents include -S- or
heteroaryl groups. Acetals of Formula XXI are reported
in the literature and can be prepared using known
synthetic methods, Royals, E. E., Robinson, A. G.
HI,J. Am. Chem. Soc, 78, 4161 (1956). For example, a
ketone of Formula CH3C(O)Rl a can be condensed with
ethyl diethoxyacetate under Claisen condensation
conditions to provide an acetal of Formula XXI. The
reaction is conveniently carried out by adding sodium
r -butoxide to a solution of ethyl diethoxyacetate and
the ketone of Formula CH3C(O)R1 in ethanol and heating
the reaction at reflux. Numerous ketones of Formula
CH3C(O)R1a are commercially available. Others can be
readily prepared using known synthetic methods. Amido
ketones can be prepared according to the literature
procedure, Ritter, J. J. and Minieri, P. P., J. Am .
Chem. Soc, 70, 4045, (1948) by adding a nitrile of
Formula R4-CN to an a,b-unsaturated ketone under
acidic conditions. In step (1) of Reaction Scheme I,
an acetal of Formula XXI is reacted with a hydrazine
of Formula R2a-NH-NH2 to provide a pyrazole of Formula
XX. The reaction is conveniently carried out by slowly
adding the hydrazine to a solution of an acetal of
Formula XXI in a suitable solvent such as ethanol. The
reaction can be run at ambient temperature, and the
product can be isolated using conventional methods.In
step (2) of Reaction Scheme IH, the acetal in the
pyrazole of Formula XXis converted to an aldehyde
under acidic conditions. The reaction is conveniently
carried out by treating the acetal-substituted
pyrazole of Formula XXwith hydrochloric acid in a
suitable solvent such as tetrahydrofuran. The reaction
can be carried out at ambient temperature to provide
an aldehyde-substituted pyrazole of Formula XXI. The
product can be isolated using conventional methods. In
step (3) of Reaction Scheme I, a pyrazole of Formula
XXI is brominated to provide a bromo-substituted
pyrazole of Formula XXTV. The reaction can be carried
out as described in step (4) of Reaction Scheme I. In
step (4) of Reaction Scheme I, a bromo-substituted
pyrazole of Formula XXIV undergoes a transition-metal
catalyzed cross coupling reaction with a reagent of
Formula XV, where M is defined as above. The reaction
is conveniently carried out using the Suzuki reaction
conditions described in step (5) of Reaction Scheme I.
Under these reaction conditions, intramolecular
condensation of the amine with the aldehyde group
takes place to form a pyrazolo[3,4-c]quinoline of
Formula XXV. The product can be isolated using
conventional methods. In step (5) of Reaction Scheme
I, apyrazolo[3,4-c]quinoline of Formula XXV is
oxidized to provide a
pyrazolo[3,4-c]quinoline-5iV-oxide of Formula XXVI
using a conventional oxidizing agent capable of
forming JV-oxides. The reaction is conveniently
carried out by adding 3-chloroperoxybenzoic acid to a
solution of a compound of Formula XXV in a solvent
such as dichloromethane or chloroform. The reaction
can be carried out at ambient temperature, and the
product can be isolated using conventional methods. In
step (6) of Reaction Scheme I,
apyrazolo[3,4-c]quinoline-5iV-oxide of Formula XXVI is
aminated to provide a pyrazolo[3,4-c]quinolin-4-amine
of Formula XVa, a subgenus of Formulas I, , I, and Ia.
Step (6) can be carried out by the activation
ofanJV-oxide of Formula XXVI by conversion to an ester
and then reacting the ester with an animating agent.
Suitable activating agents include alkyl- or
arylsulfonyl chlorides such as benzenesulfonyl
chloride, methanesulfonyl chloride,
orjo-toluenesulfonyl chloride. Suitable aminating
agents include ammonia, in the form of ammonium
hydroxide, for example, and ammonium salts such as
ammonium carbonate, ammonium bicarbonate, and ammonium
phosphate. The reaction is conveniently carried out
byadding ammonium hydroxide to a solution of the
N-oxide of Formula XXVI in a suitable solvent such as
dichloromethane or chloroform and then
adding/7-toluenesulfonyl chloride. The reaction can be
carried out at ambient temperature. The product or
pharmaceutically acceptable salt thereof can be
isolated using conventional methods. Alternatively
step (6) can be carried out by the reaction of a
pyrazolo[3,4- c]quinoline-5N-oxide of Formula XXVI
with trichloroacetyl isocyanate followed by
basepromoted hydrolysis of the resulting intermediate
to provide apyrazolo[3,4-c]quinolin-4- amine of
Formula XVa. The reaction is conveniently carried out
in two steps by (i) adding trichloroacetyl isocyanate
to a solution of the -oxide of Formula XXVI in a
solvent such as dichloromethane and stirring at
ambient temperature to provide an isolable amide
intermediate. In step (ii), a solution of the
intermediate in methanol is treated with a base such
as sodium methoxide at ambient temperature. The
product or pharmaceutically acceptable salt thereof
can be isolated using conventional methods. Reaction
Scheme I Pyrazolo[3,4-c]naphthyridines of the
invention can be prepared according to Reaction Scheme
IV, where Ra, Rla, R2a, and n are as defined above. In
step (1) of Reaction Scheme IV, a bromo-substituted
pyrazole of Formula XXIV undergoes a transition-metal
catalyzed cross coupling reaction with a reagent of
Formula XVI, where M is defined as above, or one of
its isomers. Step (1) of Reaction Scheme IV can
becarried out as described for step (5) of Reaction
Scheme I, and under these reaction conditions an
intramolecular addition can take place to provide the
pyrazolo[3,4- cjnaphthyridine of Formula XXV. In step
(2) of Reaction Scheme IV,
apyrazolo[3,4-c]naphthyridine of Formula XXVis
oxidized to a pyrazolo[3,4-c]naphthyridine-5N-oxide of
Formula XXVI, which is animated in step (3) to provide
a pyrazolo[3,4-c]naphthyridin-4-amine of Formula XXa,
a subgenus of Formulas I, , VI, and Ia, or an isomer
thereof. Steps (2) and (3) of Reaction Scheme IV can
be carried out as described for steps (5) and (6),
respectively, of Reaction Scheme L Reaction Scheme IV
XXa Tetrahydroquinolines of the invention may be
prepared according to Reaction Scheme V, where n is as
defined above and Rb, Rn , and R2b are subsets of R,
R1, and R2 as defined above that do not include those
substituents that one skilled in the art would
recognize as being susceptible to reduction under the
acidic hydrogenation conditions of 



the reaction. These susceptible groups include, for
example, alkenyl, alkynyl, and aryl groups and groups
bearing nitro substituents. However, a compound of
Formula XV bearing an aryl substituent at R1, for
example, may be used as a substrate in the reaction
toprovide a compound of Formula XXIX where the aryl
group is reduced. In this manner, a phenylethyl group
at R1 may be converted to a cyclohexylethyl group. As
shown in Reaction Scheme V, a
pyrazolo[3,4-c]quinolin-4-amine of Formula XVb can be
reduced to a 6,7,8,9-tetrahydro-2
-pyrazolo[3,4-c]quinolin-4-amine of Formula XXIX, a
subgenus of Formulas I, , VTO,and Ia. The reaction may
be carried out under heterogeneous hydrogenation
conditions by adding platinum (IV) oxide to a solution
or suspension of the compound of Formula XVb in a
suitable solvent such as trifluoroacetic acid and
placing the reaction under hydrogen pressure. The
product or pharmaceutically acceptable salt thereof
can be isolated by conventional methods. Reaction
Scheme V Pyrazolo[3,4-c]pyridines of the invention can
be prepared according to Reaction Scheme VI, where R1,
R2, RA2, and RB2 are as defined above hi step (1) of
Reaction Scheme VI, a bromo-substituted pyrazole
carbonitrile of Formula XIV undergoes a Sonogashira
coupling reaction with (trimethylsilyl)acetylene to
provide a pyrazole carbonitrile of Formula XXX. The
reaction can be carried out according to the
literature procedure, Sonogashira, K.; Tohda, Y.;
Hagihara, N., TetrahedronLett., 4467 (1975).
Alternatively, an iodo-substituted pyrazole
carbonitrile of Formula XFVamay be used as a starting
material for Reaction Scheme VI. A compound of Formula
XIVa is prepared from a pyrazole carbonitrile of
Formula XI, shown in Reaction Scheme I. The iodination
is conveniently carried out by treating a pyrazole
carbonitrile of Formula XI with iodine monochloride in
a suitable solvent such as dichloromethane in the
presence of a base such as potassium carbonate. The
reaction can be carried out at ambient temperature,
and the product can be isolated by conventional
methods. hi step (2) of Reaction Scheme VI, the
trimethylsilyl group of the pyrazole of Formula XXX is
removed to provide the pyrazole of Formula XXXI.
Potassium carbonatein methanol or tetrabutylammonium
fluoride in tetrahydrofuran can be used to carry out
the transformation. In step (3) of Reaction Scheme VI,
the acetylene of the pyrazole of Formula XXXI is
alkylated using conventional synthetic methods,
Jacobs, T. L. in Organic Reactions, 5, 1, (1949), to
provide a pyrazole of FormulaXXX . The reaction can be
carried out by deprotonation of the compound of
Formula XXXI with a base and reaction of the resulting
carbanion with an electrophile of Formula Rb2-Halide,
for example, iodomethane. Step (3) can be omitted when
RB2 is hydrogen. For some embodiments, steps (1)
through (3) of Reaction Scheme VI maybe replaced with
one step from a compound of Formula XIVa using a
Sonogashira coupling reaction. The coupling is
conveniently carried out by combining an alkyne of
Formula RB2-C C-H, copper(I) iodide,
dichlorobis(triphenylphosphine)palladium( ), and
triethylamine in a suitable solvent such as
acetonitrile and then heating at an elevated
temperature, such as the reflux temperature of the
solvent. The product ofFormula XXX can be isolated
using conventional methods. In step (4) of Reaction
Scheme VI, a pyrazole of Formula XXXreacts with
ammonia to provide apyrazolo[3,4-c]pyridin-4-amine of
Formula XXXI, a subgenus of Formulas I, , IX, and Ia.
The reaction can be carried out by adding a solution
of ammonia in methanol to the pyrazole of Formula
XXXand heating at an elevated temperature, such as 150
C. The reaction may be carried out in a pressure
vessel. The product or pharmaceutically acceptable
salt thereof can be isolated by conventional methods.
Steps (5) and (6) may be carried out to provide a
compound of Formula IX in which R A2 is other than
hydrogen. In step (5) of Reaction Scheme VI, a
pyrazolo[3,4- c]pyridin-4-amine of Formula XXXIis
brominated under conventional bromination conditions
to provide a bromo-substituted
pyrazolo[3,4-c]pyridin-4-amine of Formula XXXTV, a
subgenus of Formulas I, , IX, and Ia. The reaction can
be carried out as described in step (4) of Reaction
Scheme I. In step (6) of Reaction Scheme VI, a
bromo-substituted pyrazolo[3,4-c]pyridin-4- amine of
Formula XXXIV undergoes a transition metal catalyzed
coupling reaction with a reagent of Formula RA -M,
where RA2 is alkenyl, alkoxy, and -N(Rg) to provide
apyrazolo[3,4-c]pyridin-4-arnine of Formula IX.
Reagents of Formula RA2-M, where M is, for example,
-B(OH) , -B(O-alkyl)2, -Sn(alkyl)3, and -Zn-Halide,
are known to undergo coupling reactions. The
transformation can be carried out by first protecting
the amino group of the compound of Formula XXXIV,
treating the protected compound with a reagent of
Formula RA -M in the presence of a transition metal
catalyst using conditions described in step (5) of
Reaction Scheme I, and deprotecting the amine to
provide the pyrazolo[3,4-c]pyridin-4-amine of Formula
IX. Alternatively, step (6) canbe carried out by
coupling a compound of Formula XXXTVwith an alkyne
under Sonogashira conditions as described in step (1)
of this reaction scheme. The resulting alkyne can be
reduced under conventional hydrogenation conditions to
provide a compound of Formula IX, where RA2 is alkenyl
or alkyl. Step (6) may also be carried out by (i)
protecting the amino group of the compound of Formula
XXXTV,for example, with a Boc group; (ii) performing a
lithium-halogen exchange; (iii) treating with an
electrophile of the Formula RA^Halide, for example
iodomethane; and (iv) deprotecting the amine to
provide a compound of Formula TX. The product or
pharmaceutical^ acceptable salt thereof can be
isolated by conventional methods. Reaction Scheme
VIFor some embodiments, compounds of the invention are
prepared according to Reaction Scheme V, wherein R, R
, R4, R8, Q, M, and n are as defined above. In step
(1) of Reaction Scheme VTI, 4-phthalimido-2-butanone,
which is obtained from the literature procedure, Eriks
et al, J . Med. Chem., 35, 3239-3246, (1992),
undergoes a Claisen condensation with diethyl oxalate
under conventional conditions to yield a compound of
Formula XXXV. In step (2) of Reaction Scheme V, a
compound of Formula XXXV reacts with a hydrazine of
Formula R 2NHNH to provide a pyrazole carboxylate of
Formula XXXVI. The reaction is conveniently carried
out as described in Step (1) of Reaction Scheme I. Li
steps (3) and (4) of Reaction Scheme V, a pyrazole
carboxylate of Formula XXXVI is converted to a
pyrazole carboxamide. hi step (3) the pyrazole
carboxylate of Formula XXXVI is first hydrolyzed under
acidic conditions to provide a carboxylic acid of
Formula XXXV. The reaction is conveniently carried out
by heating a mixture of the carboxylate of Formula
XXXVI in a mixture of hydrochloric acid and acetic
acid at an elevated temperature, such as 100-120 0C.
The product can be isolated by conventional methods hi
step (4), a carboxylic acid of Formula XXXV is then
converted to its acid chloride. The reaction is
conveniently carried out by heating (115 0C) the
carboxylic acid of Formula XXXVIt with thionyl
chloride in a suitable solvent such as toluene. The
acid chloride can be isolated by conventional methods
before converting it to a pyrazole carboxamide of
Formula XXXV I. The conversion to the amide is
conveniently carried out by adding concentrated
ammonium hydroxide to a solution of the acid chloride
in a suitable solvent such a s dichloromethane. The
reaction can be carried out at ambient temperature,
and the product can be isolated using conventional
methods. hi step (5) of Reaction Scheme V, a pyrazole
carboxamide of Formula XXXVI  is dehydrated to a
pyrazole carbonitrile of Formula XXXIX. Suitable
dehydrating agents include thionyl chloride,
trifluoroacetic anhydride, and phosphorous
oxychloride. The reaction is conveniently carried out
by treating a pyrazole carboxamide of Formula
XXXVTTTwith excess thionyl chloride in a suitable
solvent such as toluene. The reaction can be run at
elevated temperture, for example, at the reflux
temperature of the solvent, and the product can be
isolated using conventional methods.Li step (6) of
Reaction Scheme V, a pyrazole carbonitrile of Formula
XXXIX is brominated according to the method described
in step (4) of Reaction Scheme I to provide a
bromo-substituted pyrazole carbonitrile of Formula XL.
In step (7) of Reaction Scheme V, the phthalimide
protecting group of the pyrazole of Formula XL is
removed to reveal an amine, which is then protected by
a tertbutoxycarbonyl (Boc) group. The deprotection is
conveniently carried out by treating the 



compound of Formula XL with hydrazine in a suitable
solvent such as ethanol. The reaction can be run a t
an elevated temperature, such as the reflux
temperature of the solvent, and the amine can be
isolated using conventional methods. The Boc
protection is then conveniently carried out by
treating the amine with di- r -butyl dicarbonate in a
suitable solvent such as l-methyl-2-pyrrolidinone
(NMP). The reaction can be carried out at ambient
temperature, and the product of Formula XLI can be
isolated by conventional methods. hi steps (8) and
(9a) of Reaction Scheme V, a bromo-substituted
pyrazole carbonitrile of Formula XLI undergoes a
transition-metal catalyzed cross coupling reaction
with a reagent of Formula XV to form a
pyrazole-substituted aniline of Formula XLI, which
undergoes intramolecular cyclization and removal of
the Boc group under acidic conditions in step (9a) to
provide a pyrazolo[3,4-c]quinoline of Formula XLV, a
subgenus of Formulas I,, DI. and Ia. Steps (8) and
(9a) of Reaction Scheme Vcan be carried out as
described in steps (5) and (6) of Reaction Scheme I.
Alternatively, in step (8) of Reaction Scheme V, a
bromo-substituted pyrazole carbonitrile of Formula XLI
undergoes a Suzuki coupling with a reagent of Formula
XLE. The resulting pivaloylamino-substituted compound
undergoes a base-promoted intramolecular cyclization
in step (9) of Reaction Scheme VE and subsequent
cleavage of the pivaloyl group to provide a
pyrazolo[3,4-c]quinoline of Formula XLTV,a subgenus of
Formulas I, E, EI, and Ia. The reaction with XLE and
the base-promoted cyclization arecarried out as
described in steps (5) and (6) of Reaction Scheme I.
The product or pharmaceutically acceptable salt
thereof can be isolated using conventional methods. In
step (10) of Reaction Scheme V, the Boc protecting
group on a pyrazolo[3,4- c]quinoline of Formula XLIV
is removed to provide an aminoethyl pyrazolo[3,4-
cjquinoline of Formula XLV, a subgenus of Formulas I,
, IH, and Ia. The deprotection is conveniently carried
out under acidic conditions by adding hydrogen
chloride in ethanol to a pyrazolo[3,4-c]quinoline of
Formula XLIV in a suitable solvent such as ethanol.
The reaction can be run at ambient temperature, and
the product or pharmaceutically acceptable salt
thereof can be isolated using conventional methods. i
step (11) of Reaction Scheme V, an ammoethyl-2
-pyrazolo[3,4-c]qumoline of Formula XLV or
pharmaceutically acceptable salt thereof is converted
to an amide, sulfonamide, sulfamide, or urea of
Formula XLVI using conventional methods. Formula XLVI
represents a subgenus of Formula I, , I, and Ia. In
step (11), an aminoethyl-2Hpyrazolo[ 3,4-c]quinolme of
Formula XLV can react with an acid chloride of Formula
R4C(O)Cl to provide a compound of Formula XLVI in
which -Q- is -C(O)-. In addition, an
aminoethyl-2H-pyrazolo[3,4-c]quinoline of Formula XLV
can react with sulfonyl chloride of Formula R4S(O) 2Cl
or a sulfonic anhydride of Formula (R4S(O) 2O to
provide a compound of Formula XLVI in which -Q- is
-S(O) -. Numerous acid chlorides of FoHnUIaR4C(O)Cl,
sulfonyl chlorides OfFoHnUIaR4S(O)2Cl, and sulfonic
anhydrides of Formula (R4S(O)2 O are commercially
available; others can be readily prepared using known
synthetic methods. The reaction is conveniently
carried out by adding the acid chloride of Formula
R4C(O)Cl, sulfonyl chloride of Formula R S(O)2Cl, or
sulfonic anhydride of Formula (R4S(O) 2 O to a
solution of the aminoethyl-2 r-pyrazolo[3,4-
c]quinoline of FormulaXLV in a suitable solvent such
as chloroform, dichloromethane, or DMF. Optionally a
base such as triethylamine or L -diisopropylethylamine
can be added. The reaction can be carried out at
ambient temperature or a sub-ambient temperature such
as O0C. The product or pharmaceutically acceptable
salt thereof can be isolated using conventional
methods. Ureas of Formula XLVI, where -Q- is
-C(O)-N(Rg)- and R8 is as defined above, can be
prepared by reacting an ammoethyl-2
-pyrazolo[3,4-c]quinolme of Formula XLV or
pharmaceutically acceptable salt thereof with
isocyanates of Formula R N=C=O or withcarbamoyl
chlorides of Formula R4N-(Rs)-C(O)Cl. Numerous
isocyanates of Formula R4N=C=O and carbamoyl chlorides
of Formula R4N-(Rs)-C(O)Cl are commercially available;
others can be readily prepared using known synthetic
methods. The reaction can be conveniently carried out
by adding the isocyanate of Formula R4N=C=O or
carbamoyl chloride of Formula R4N-(Rs)-C(O)Cl to a
solution of the aminoethyl-2/f-pyrazolo[3,4-
cjquinoline of Formula XLV in a suitable solvent such
as DMF or chloroform. Optionally a base such as
triethylamine or N, -diisopropylethylamine can be
added. The reaction can be carried out at ambient
temperature or a sub-ambient temperature such as OC.
Alternatively, a compound of Formula XLV can be
treated with an isocyanate of Formula R4(CO)N=C=O, a
thioisocyanate of Formula R4N=C=S, or a sulfonyl
isocyanate of Formula R4S(O)2N=C=O to provide a
compound of Formula XLVI, where -Q- is -C(O)-
N(Rs)-(CO)-, -C(S)-N(R8)-, or -C(O)-N(Rg)-S(O)2-,
respectively. The product or pharmaceutically
acceptable salt thereof can be isolated using
conventional methods. Sulfamides of Formula XLVI,
where -Q- is - S(O)2-N(Rs)-, can be prepared by
reacting a compound or salt of Formula XLV with
sulfuryl chloride to generate a sulfamoyl chloride in
situ, and then reacting the sulfamoyl chloride with an
amine of formula HN(R8)R4. Alternatively, sulfamides
of Formula XLVI can be prepared by reacting a compound
of Formula XLV with a sulfamoyl chloride of formula
R4(R8)NS( O)2Cl. The product or a pharmaceutically
acceptable salt thereof can be isolated using
conventional methods. Many amines of Formula HN(R8)R4
and some sulfamoyl chlorides of formula
R4(R8)N-S(O)2Cl are commercially available; others can
be prepared using known synthetic methods. The product
o r pharmaceutically acceptable salt thereof can be
isolated using conventional methods.Reaction Scheme V
For some embodiments, compounds of the invention are
prepared according to Reaction SchemeVI; wherein R, R
2, R4, R , Q,M, Y, and n are as defined above; Xa is
alkylene optionally interrupted with one or more -O-
groups, wherein there are at least four atoms in the
linking chain; and R4 i s heterocyclyl that is
unsubstituted or substituted as defined in R above,
wherein the heterocyclyl is attached at a nitrogen
atom. In step (1) of Reaction Scheme VHt, a
chloro-substituted ketoester of Formula XLVreacts with
a hydrazine ofFormula R2NHNH2 to provide a pyrazole
carboxylate of Formula XLVIII. Compounds of Formula
XLVare readily prepared by reacting diethyl oxalate
with ketones of Formula CH3-C(O)-Xa-Cl under Claisen
condensation conditions. Someketones of Formula
CH3-C(O)-Xa-Cl are commercially available; others can
be prepared by known synthetic methods. The reaction
in step (1) i s conveniently carried out as described
in step (1) of Reaction Scheme I. In step (2) of
Reaction Scheme VI, a chloro-substituted pyrazole
carboxylate of Formula XLVIis converted to an
acetate-substituted pyrazole carboxylate of Formula
XLIX. The reaction is conveniently carried out by
treating a chloro-substituted pyrazole carboxylate of
Formula XLVI with potassium acetate and sodium iodide
in a suitable solvent such as DMF. The reaction can be
carried out at an elevated temperature such as 90 0C,
and the product can be isolated using conventional
methods. hi step (3) of Reaction Scheme VM, the ester
group of a pyrazole carboxylate of Formula XLIX is
converted to an amide according to the reaction
conditions described in step (2) of Reaction Scheme I.
Under the reaction conditions, the acetate group of
the compound of Formula XLIX is converted to a
hydroxyl group to provide a compound of Formula L,
which can be isolated using conventional methods. In
step (4) of Reaction Scheme VM, a pyrazole carboxamide
of Formula L is dehydrated to a pyrazole carbonitrile
according to the reaction conditions described in step
(3) of Reaction Scheme I. Under these reaction
conditions, the hydroxyl group of the compound of
Formula L is converted to a chloro group to provide a
compound of Formula LI, which can be isolated using
conventional methods. hi steps (5) and (6) of Reaction
Scheme VM, a pyrazole carbonitrile of Formula LI is
first brominated to provide a pyrazole carbonitrile of
Formula L, which then undergoes a transition-metal
catalyzed cross coupling reaction to provide a
pyrazole-substituted aniline of Formula LIH. Steps (5)
and (6) of Reaction Scheme VIare conveniently carried
out as described in steps (4) and (5) of Reaction
Scheme I. In step (7) of Reaction Scheme VI, the amine
and nitrile functionalities of a pyrazole-substituted
aniline of Formula LM react under acidic conditions to
form a 



pyrazolo[3,4-c]quinoline of Formula LTV,which is a
subgenus of Formulas I, , I, and Ia. The
intramolecular addition is conveniently carried out by
heating at reflux a pyrazolesubstituted aniline of
Formula LIin the presence of hydrogen chloride in a
suitable solvent such as ethanol. The reaction may
also be carried out as described in step (6)
ofReaction Scheme I. The product or pharmaceutically
acceptable salt thereof can be isolated by
conventional methods. In step (8) or (8a) of Reaction
Scheme VI, a cMoro-substituted pyrazolo[3,4-
c]quinoline of Formula LIV reacts with a nucleophile t
o provide a pyrazolo[3,4- c]quinoline of Formula LV or
LVa, subgenera ofFormulas I, , L and Ia. For example,
a compound of Formula LFVcan react with
methanesulfonamide to provide a compound of Formula
LV, wherein -Y-R is -NH-S(O) -CH3. The reaction is
conveniently carried out by combining sodium hydride
and methanesulfonamide in a suitable solvent such as
DMF and then adding a compound of Formula LIV and
sodium iodide. The reaction can be carried out at an
elevated temperature such as 80-90 0C . The product or
pharmaceutically acceptable salt thereof can be
isolated by conventional methods. Also, in step (8) of
Reaction SchemeVL the chloro group on a pyrazolo[3,4-
cjquinoline of Formula LIV can be displaced by a thiol
under basic conditions to provide a compound of
Formula LV where -Y- is -S-. The reaction is
conveniently carried out by adding a thiol to a
solution of a pyrazolo[3,4-c]quinoline of Formula LIV
in the presence of a base such as potassium r
-butoxide in a suitable solvent such as DMF. The
product or pharmaceutically acceptable salt thereof
can be isolated by conventional methods. A compound of
Formula LV where -Y- is -S- can then be oxidized to a
compound of Formula LV where -Y- is -S(O)2- using
conventional oxidizing agents. The reaction is
conveniently carried out by adding peracetic acid to
the compound of Formula LV where - Y- is -S- in a
suitable solvent. The conversion of a compound of
Formula LIV to a compound of Formula LV where -Y- is
-S(O)2- can conveniently be carried out in one pot
without isolating the thioether from the reaction
mixture. The product or pharmaceutically acceptable
salt thereof can be isolated by conventional methods.
Alternatively, the chloro group of a
pyrazolo[3,4-c]quinoline of Formula LIV can displaced
with potassium thioacetate. The reaction is
conveniently carried out at ambient temperature by
adding potassium thioacetate to a solution of a
pyrazolo[3,4-c]quinoline of Formula LIV in a suitable
solvent such as DMF. The thioacetate group can then be
cleaved under basic conditions at ambient temperature
by adding a solution of sodium methoxide in methanol
to provide a compound of Formula LV wherein -Y-R4 is
-SH. A thiol-substituted pyrazolo[3,4-c]quinoline of
Formula LV can then be oxidized bytreatment with
chlorine, prepared in situ from benzyltributylammonium
chloride and trichloroisocyanuric acid, in a suitable
solvent such as dichloromethane at 0 C to provide a
sulfonyl chloride, which is then treated with an amine
hydrochloride of Formula (R4)(R8)NHeHCl followed by
aqueous potassium carbonate in a suitable solvent such
as dichloromethane to provide a compound of Formula LV
wherein -Y- is -S(O) -N(R8)-. The reaction with the
amine hydrochloride can be carried out at ambient
temperature, and the product can be isolated using
conventional methods. The chloro group on
apyrazolo[3,4-c]quinoline of Formula LFVcan also be
displaced by an amine of Formula , several of which
are commercially available. Other amines ofthis
formula can be prepared by conventional methods. The
reaction i s conveniently carried out by combining a
pyrazolo[3,4-c]quinoline of Formula LFVand the amine
in the presence of a base such as potassium carbonate
and in a suitable solvent such as DMF. Catalytic
sodium iodide can optionally be added. The reaction
can be carried out at an elevated temperature such as
50 0C or 90-100 0C, and the product can be isolated by
conventional methods. These reaction conditions can
also be used employing a variety of tertiary amines to
provide compounds of Formula LV wherein Y i s -N(R8)-,
a variety of phenols to provide compounds of Formula
LV wherein Y is -O- and R4 is an unsubstituted or
substituted phenyl group, or employing a variety of
commercially available cyclic amines in step (8a) to
provide compounds of Formula LVa. m step (9) of
Reaction Scheme VI, the chloro group of a
pyrazolo[3,4-c]quinoline of Formula LIV is displaced
by potassium phthalimide to provide a pyrazolo[3,4-
c]quinoline of Formula LVI. The reaction is
conveniently carried out by combining potassium
phthalimide, sodium iodide, and a
pyrazolo[3,4-c]quinoline of Formula LTVin a suitable
solvent such as DMF and heating at an elevated
temperature such as 90-100 0C. The product or
pharmaceutically acceptable salt thereof can be
isolated by conventional methods. In step (10) of
Reaction Scheme VIH, the phthalimide protecting group
of the pyrazolo[3,4-c]quinoline of Formula LVI is
removed to reveal an amine of Formula LV, a subgenus
of Formula I, , T, and Ia. The deprotection is
conveniently carried out bytreating the compound of
Formula LVI with hydrazine in a suitable solvent such
as ethanol. The reaction can be run at an elevated
temperature, such as the reflux temperature of the
solvent, and the product or pharmaceutically
acceptable salt thereof can be isolated using
conventional methods. In step (11) of Reaction
SchemeVI, an aminoalkylpyrazolo[3,4-c]qu inoline of
Formula LVor pharmaceutically acceptable salt thereof
is converted to an amide, sulfonamide, sulfamide, or
urea of Formula LVL which is a subgenus of Formulas I,
, I, and Ia. Step (11) of Reaction Scheme VI can be
carried out using the procedures described for step
(11) of Reaction Scheme V. The product or
pharmaceutically acceptable salt thereof can be
isolated using conventional methods.Reaction Scheme VI
Compounds of the invention are also prepared by
Reaction Scheme IX, wherein R2c is -R4, -X0-R4, and -X
-Y-R4; X is alkylene optionally terminated with
arylene; and R, R1, Y, R4, and n are as defined above.
In step (1) of Reaction Scheme DC,the benzyl group of
a pyrazolo[3,4-c]quinoline of Formula LIX is cleaved
to provide a pyrazolo[3,4- cjquinoline of Formula LX,
which is a subgenus of Formulas I, , LI, and Ia.
Benzyl pyrazolo[3,4-c]quinolines of Formula LIX are
available from the reactions shown in Reaction Schemes
I, I, V, and VI using benzylhydrazine dihydrochloride
in steps (1), (1), (2), and (1), respectively. Step
(1) is conveniently carried out by heating the benzyl
pyrazolo[3,4-c]quinoline of Formula LIX in the
presence of hydrogen bromide and asuitable solvent
such as acetic acid at an elevated temperature such as
150 0C. Alternatively, the reaction can be carried out
under hydrogenolysis conditions by exposing the benzyl
pyrazolo[3,4-c]quinoline of Formula LEXto hydrogen
pressure in the presence of a catalyst such as
palladium on carbon in a suitable solvent such as
methanol. The reaction is conveniently carried out in
a Parr vessel at ambient temperature or at an elevated
temperature such as 50 0C. The product ofFormula LX or
pharmaceutically acceptable salt thereof can be
isolated using conventional methods. In addition to
2-benzyl pyrazolo[3,4-c]quinolines o f Formula LLX,2-
r -butyl pyrazolo[3,4-c]quinolines are also convenient
starting materials for Reaction Scheme IX. The
cleavage of a rt-butyl group is conveniently carried
out with aqueous hydrochloric acid at an elevated
temperature, such as 100 C, and the product of Formula
LX can be isolated by conventional methods. hi step
(2) of Reaction Scheme IX, apyrazolo[3,4 - c]quinoline
of Formula LX is alkylated to provide a
pyrazolo[3,4-e]quinoline of Formula LXI, a subgenus of
Formulas I, , I, and Ia. The reaction is conveniently
carried out by adding an alkyl halide of Formula
HaMe-R 4, HaUdC-X-R4, or HaUdC-X-Y-R4 to a
pyrazolo[3,4-c]quinoline of Formula LX in the presence
of a base such as potassium carbonate in a suitable
solvent such as DMF. The reaction can be run at
ambient temperature. Several alkyl halides of the
Formulas Halide-R^ Halide-Xc-R4, and Halide-X c-Y- 4
are commercially available, including many substituted
alkyl iodides and bromides and substituted benzyl
iodides and bromides. Other alkyl halides can be
prepared by known synthetic methods. The product or
pharmaceutically acceptable salt thereof can be
isolated using conventional methods. Various
functional groups can be introduced in step (2) of
Reaction Scheme FX, and further synthetic elaboration
is possible. For example, an alkyl halide of Formula
Cl-alkylene-I can be used in step (2) to provide a
compou-n d of Formula LXI, wherein R 0 is a
chloroalkylenyl group. The chloro group can then be
displaced using one of a variety of methods described
in steps (8) or (8a) of Reaction Scheme VL In another
example, Abromobutylphthalimide 



can be used as the alkyl halide in step (2), and the
resulting compound of Formula LXI bearing a
phthalimide-protected amino group can be treated with
hydrazine monohydrate to remove the phthalimide
gVroup. The deprotection is conveniently carried out
in a suitable solvent such as ethaiiol at an elevated
temperature,such as the reflux temperature. The
resulting aminoalkyl-substituted pyrazolo[3,4-
cjquinoline of Formula LXI can then be treated
according to step (11) of Reaction Scheme Vto provide
a compound of Formula LXI wherein R2c is
-alkylene-N(R8)-Q-R4, and R4, R8, and Q are as defined
above. For some preferred embodiments, a compound of
Formula LXI wherein R2c is an ethoxy- or
methoxyalkylenyl group is treated with boron
tribromide to provide a compound of Formula LXI
wherein R20 is a hydroxyalkylenyl group. The reaction
is conveniently carried out by adding a solution of
boron tribromide to a compound of Formula LXI, wherein
R2c is an alkoxyalkylenyl group, in a suitable solvent
such as dichloromethane. The reaction can be run at a
sub-ambient temperature such as 0 0C, and the product
or pharmaceutically acceptable salt thereof can be
isolated using conventional methods. Reaction Scheme
IX For some embodiments, tetrahydroquinolines of the
invention can be prepared according to Reaction Scheme
X, wherein Rb, R2b and n are as defined above and Xb
is alkylene optionally interrupted or terminated by
heterocyclylene and optionally interrupted by one or
more -O- groups. Amino-substituted
pyrazolo[3,4-c]quinolines of Formula LX or
pharmaceutically acceptable salts thereof can be
prepared using any of the methods shown in Reaction
Schemes I, V, and VDI. In step (1) of Reaction Scheme
X, an amino-substitutedpyrazolo[3 ,4-c]quinoline of
Formula LXis reduced to a
tetrahydropyrazolo[3,4-c]quinoline of Formula LXI
according to the method described in Reaction Scheme
V. The product or pharmaceutically acceptable salt
thereof can be isolated using conventional methods.In
step (2) of Reaction Scheme X, an amino-substituted
tetrahydropyrazolo[3,4- c]quinoline of Formula LXIis
converted to an amide, sulfonamide, sulfamide, or urea
of Formula LXTV,which is a subgenus of Formulas I, ,
VI, and Ia. Step (2) of Reaction Scheme X can be
carried out using the procedures described for step
(11) of Reaction Scheme V. The product or
pharmaceutically acceptable salt thereof can be
isolated using conventional methods. Reaction Scheme X
For some embodiments, compounds of the invention can
be prepared according to Reaction Scheme XI, wherein n
is as defined above; R is R for
pyrazolo[3,4-c]quinolines or Rb for
tetrahydropyrazolo[3,4-c]quinolines; R2d is R2 for
pyrazolo[3,4-c]quinolines or R2b for
tetrahydropyrazolo[3,4-c]quinolines; R45 is R4 as
defined above, with the proviso that the substituent
on the alkyl, alkenyl, alkynyl, arylalkylenyl,
aryloxyalkylenyl, alkylarylenyl, heteroaryl,
heteroarylalkylenyl, heteroaryloxyalkylenyl,
alkylheteroarylenyl, or heterocyclyl group is not
amino or alkylamino, or two R4 groups in the same
molecule can join to form a saturated ring or
partially saturated ring system optionally containing
one or more heteroatoms; X is alkylene optionally
interrupted by one or more -O- groups, wherein there
are at least three atoms in the linking chain; Boc is
tert-butoxycarbonyl; and the bonds represented by
dashed lines may be present or absent. In step (1) of
Reaction Scheme XI, the amino group
ofapyrazolo[3,4-c]quinoline or
tetrahydropyrazolo[3,4-c]quinoline of Formula LIVa is
protected with two Boc groups to provide a compound of
Formula LXV. Pyrazolo[3,4-c]quinolines of Formula LIVa
can be prepared according to steps (1) through (7) of
Reaction Scheme VI.
Tetrahydropyrazolo[3,4-c]quinolines of Formula LIVa
can be prepared by reducing a pyrazolo[3,4-c]quinoline
of Formula LFVaaccording to the method described in
Reaction Scheme V. The protection reaction is
conveniently carried out by combining a
pyrazolo[3,4-c]quinoline or for
tetrahydropyrazolo[3,4-c]quinoline of Formula
LFVawithdi- r -butyl dicarbonate in the presence of
base, such as a combination of triethylamine and
catalytic 4-dimethylaminopyridine (DMAP). The reaction
can be carried out at ambient temperature in a
suitable solvent such as toluene. The product can be
isolated by conventional methods. In step (2) of
Reaction Scheme XI, a chloro-substituted compound of
Formula LXV is converted to an acetate-substituted
pyrazolo[3,4-c]quinoline or
tetrahydropyrazolo[3,4-c]quinoline of Formula LXVI
according to the method described in step (2) of
Reaction Scheme VL In step (3) of Reaction Scheme XI,
the acetate protecting group of a compound of Formula
LXVI is removed to provide a hydroxy-substituted
pyrazolo[3 ,4-c]quinoline or
tetrahydropyrazolo[3,4-c]quinoline of Formula LXV. The
reaction is conveniently carried out by combining a
compound of Formula LXVI and potassium carbonate in a
suitable solvent such as methanol at ambient
temperature. The product or pharmaceutically
acceptable salt thereof can be isolated by
conventional methods. In step (4) of Reaction Scheme
XI, the alcohol of Formula LXVis oxidized to an
aldehyde-substituted pyrazolo[3,4-c]quinoline or
tetrahydropyrazolo [3,4-c]quinoline of Formula LXVI
using conventional methods, for example, Swern
oxidation conditions. The Swern oxidation is
conveniently carried out by adding a compound of
Formula LXV followed by triethylamine to a mixture of
oxalyl chloride and dimethylsulfoxide in a suitable
solvent, such as dichloromethane. The reaction can be
carried out at sub-ambient temperatures, such as -78
C, and the product can be isolated using conventional
methods. In step (5) of Reaction Scheme XI, an
aldehyde-substituted compound of Formula LXVI is
converted to an alkenyl- or alkynyl-substituted
compound of Formula LXIX. The conversion to an
alkynyl-substituted compound is conveniently carried
out by adding diethyl l-diazo-2-oxopropylphosphonate
to the aldehyde-substituted compound of Formula LXVIin
the presence of a mild base such as potassium
carbonate. The reaction is carried out in a suitable
solvent such as dichloromethane or methanol at ambient
temperature. The aldehyde-substituted compound of
Formula LXVIcan be converted to an alkenyl-substituted
compound of Formula LXIX using synthetic methods well
known to those skilled in the art; such methods
include the Wittig reaction. The product can be
isolated using conventional methods.In step (6) of
Reaction Scheme XI, the alkene or alkyne dipolarophile
of Formula LXIX undergoes a cycloaddition reaction
with a nitrone of Formula LXX or a nitrile oxide
formed from an a-chloroaldoxime of Formula LXXI to
provide a isoxazole, isoxazoline, or
isoxazolidine-substituted pyrazolo[3,4-c]quinoline or
tetrahydropyrazolo[3,4- c]quinoline of Formula LXX.
Nitrones of Formula LXX are known and can be prepared
by known methods. See, for example, Dicken, C.M. and
DeShong, P., J Org. Chem., 47, pp. 2047-2051 (1982).
Nitrones of Formula LXX wherein two vicinal R43 groups
join to form a saturated carbon ring can be prepared
according to the literature procedures: Thesing, J.;
Sirrenberg, W., Chem. Ber., 92, p. 1748, (1959) and
Iwashita, T. et al., J. Org. Chem., 47, p. 230,
(1982). The cycloaddition reaction shown in step (6)
can be carried out by combining the nitrone of Formula
LXX with a compound of Formula LXIX in a suitable
solvent such as toluene and heating at an elevated
temperature, for example, the reflux temperature of
the solvent. Nitrones of Formula LXX can also be
prepared in situ by combining a hydroxylamine of
Formula R43-NH-OH or a hydrochloride salt thereof and
an aldehyde or ketone of Formula (R4S)2C=O with a
compound of Formula LXIX in the presence of a base
such as sodium bicarbonate and alumina. The reaction
can be carried out at an elevated temperature in a
suitable solvent such as toluene. The product can be
isolated using conventional methods. a-Chloroaldoximes
of Formula LXXI can be prepared by treating an
aldoxime of Formula R45(H)C=N-OH with
JV-chlorosuccinimideat ambient temperature or at a
subambient temperature such as 0 C in a suitable
solvent such as DMF or THF. The resulting
a-chloroaldoxime of Formula LXXI is combined with a
compound of Formula LXIX in the presence of a base
such as triethylamine to generate a nitrile oxide in
situ and effect the cycloaddition reaction. The
reaction can be carried out at ambient temperature in
a suitable solvent such as dichloromethane or THF. The
product can be isolated using conventional methods.
When an alkynyl-substituted compound of Formula LXIX
is combined with an a-chloroaldoxime of Formula LXXI
under these conditions, the product 



is an isoxazole of Formula LXX. In step (7) of
Reaction Scheme XI, the Boc protecting groups are
removed from a pyrazolo[3,4-c]quinoline or
tetrahydropyrazolo[3,4-c]quinoline of Formula LXX
according to the method described in step (10) of
Reaction Scheme V. The reaction maybe run at ambient
temperature or at an elevated temperature such as 60
0C, and the product of Formula T-XXTTTor a
pharmaceutically acceptable salt thereof can b e
isolated by conventional methods. The Boc groups can b
e removed from other compounds shown in Reaction
Scheme XI to provide pyrazolo[3 ,4-c]quinolines or
tetrahydrop yrazolo[3 ,4-c]quinolines of the
invention. For example, the conditions described in
step (7) can be used to treat compounds of Formula LXV
, LXVI , or LXIX to reveal pyrazolo [3,4-c]quinolin-4-
amines or tetrahydropyrazolo[3,4-c]quinolin-4-amines
with a hydroxy, aldehyde, alkene, or alkyne group at
R1. Some compounds shown in Reaction Scheme XI are
useful starting materials for the preparation of other
compounds of the invention. For example, a
hydroxyalkylsubstitutedpyrazolo[ 3,4-c]quinoline or
tetrahydropyrazolo[3,4-c]quinoline of Formula LXV can
b e treated with N-hydroxyphthalimide under Mitsunobu
reaction conditions to provide an
-phthalimide-protected hydroxylamine. The reaction is
conveniently carried out by adding triphenylphosphine
and N-hydroxyphthalimide to a solution of the alcohol
of Formula LXVin a suitable solvent such as
tetrahydrofuran or DMF and then slowly adding
diisopropyl azodicarboxylate. The reaction can b e
carried out at ambient temperature or at an elevated
temperature, such as 60 C. The phthalimide group can
then b e removed from the resulting
-phthalimide-protected hydroxylamine by treatment with
hydrazine at ambient temperature in a suitable solvent
such as ethanol. The resulting hydroxylamine can then
b e treated with one of numerous commercially
available aldehydes or ketones in a suitable solvent
such as methanol to provide an oxime. The Boc
protecting groups of the resulting compound can then b
e removed as described in step (7) of Reaction Scheme
XI to provide a compound of the invention, wherein R1
is -X-Y-R 4 or -X-R 5 where X is Xd which is defined
above, Y is -0-N=C(R 4)-, R5 is 5 and R4 a, b, and A'
are as defined above. Alternatively, the hydroxylamine
prepared after the hydrazine deprotection may b e
treated with one of numerous acid chlorides, sulfonyl
chlorides, isocyanates, carbamoyl chlorides, or
sulfamoyl chlorides as described in step (11) of
Reaction Scheme Vto provide, afterremoval of the Boc
protecting groups, a compound of the invention wherein
R1 is -X-Y-R4 where X is Xd, Y is -O-NH-Q-, and Q and
R4 are as defined above. In another example, an
aldehyde-substituted pyrazolo[3,4-c]quinoline or
tetrahydropyrazolo[3,4-c]quinoline of Formula LXVI can
optionally be treated with a Grignard reagent of
Formula R4-Mg-X under conventional Grignard conditions
to provide a secondary alcohol. It may be necessary to
remove the Boc groups prior to this reaction and
install different amine protecting groups known to one
skilled in the art to be less reactive toward Grignard
reagents. The secondary alcohol can then be oxidized
under Swern conditions as described in step (4) of
Reaction Scheme XI, and the protecting groups may
subsequently be removed to provide a ketone, which is
a compound of the invention wherein R1 is -X-Y-R4
where X is Xd, Y is -C(O)-, and R4 is as defined
above. The ketone can then be converted to an oxime by
adding an aqueous solution of a hydroxylamine salt of
Formula NH2ORg*HClto a solution of the ketone in a
suitable solvent such as methanol or ethanol and then
adding a base such as sodium hydroxide and heating at
an elevated temperature to provide a compound of the
invention, wherein R1 is -X-Y-R4 where X is Xd, Y is
-C(=N-OR8)-, and R4 and R8 are as defined above. The
oxime so prepared may be reduced with sodium
cyanoborohydride in a mixture of ethanol or methanol
in acetic acid to provide a hydroxylamine, which may
be treated with one of numerous acid chlorides,
sulfonyl chlorides, isocyanates, carbamoyl chlorides,
or sulfamoyl chlorides as described in step (11) of
Reaction Scheme Vto provide a compound of the
invention wherein R1 is -X-Y-R4 where X is Xd, Y is
-CH(-N-(OR8)-QR 4)-, and Q, R4, and R are as defined
above.Reaction Scheme XI Compounds of the invention
can also be prepared according to Reaction Scheme X,
wherein R , R2 , Boc, R45, Xa, and n are as defined
above, and the bonds represented by dashed lines may
be present or absent hi steps (1) and (2) of Reaction
Scheme X, a 1-chloroalkyl-substituted
pyrazolo[3,4-c]quinoline or
tetrahydropyrazolo[3,4-c]quinoline of Formula LXVa,
prepared according to the method described in step (1)
of Reaction Scheme XI, is converted to a
1-aminoalkyl-substituted compound of Formula LXXV.
Step (1) is conveniently carried out by adding sodium
azide and sodium iodide to a 1-
chloroalkyl-substituted compound of Formula LXVa in a
suitable solvent such as DMF. The reaction can be
carried out at an elevated temperature such as 90 C,
and the azide of Formula LXXIV can be isolated by
conventional methods prior to reduction in step (2).
Step (2) is conveniently carried out by adding
triphenylphosphine to an azide-substituted
pyrazolo[3,4-c]quinoline or
tetrahydropyrazolo[3,4-c]quinoline of Formula LXXIV in
asuitable solvent or solvent mixture such as
tetrahydrofuran/water. The reaction can be carried out
at ambient temperature, and the product can be
isolated using conventional methods.
Aminoalkyl-substituted pyrazolo[3,4-c]quinolines or
tetrahydropyrazolo[3,4- cjquinolines of Formula LXXV
may also be prepared using methods shown in Reaction
Scheme VL Li step (3) of Reaction Scheme X, an
aminoalkyl-substituted pyrazolo[3,4- c]quinoline or
tetrahydropyrazolo[3,4-c]quinoline of Formula LXXV is
converted to an imine by reaction with a ketone or
aldehyde of Formula (R4S)2C=O and subsequently treated
with an a-chloroaldoxime of Formula LXXI. The reaction
is conveniently carried out by combining an
aminoalkyl-substituted compound of Formula LXXV with a
ketone or aldehyde of Formula (R4S)2C=O at ambient
temperature in a suitable solvent such as
dichloromethane. The reaction can optionally be
carried out in the presence of magnesium sulfate. The
resulting imine is then combined with an
a-chloroaldoxime of Formula LXXI according to the
procedure described in step (6) of Reaction Scheme XL
The product of Formula LXXVI can be isolated using
conventional methods. hi step (4) of Reaction Scheme
X, the Boc protecting groups are removed from a
pyrazolo[3,4-c]quinoline or
tetrahydropyrazolo[3,4-c]quinoline of Formula LXXVI
according to the method described in step (7) of
Reaction Scheme XI. The product of Formula LXXVor a
pharmaceutically acceptable salt thereof can be
isolated by conventional methods.Reaction Scheme X For
some embodiments, compounds of the invention are
prepared according to Reaction Scheme XI, wherein R1,
R , and n are defined as above; R is selected from the
group consisting of halogen, alkyl, alkenyl,
trifluoromethyl, and dialkylamino; and R3a and R3b are
defined below. In step (1) of Reaction Scheme XI, a
bromo-substituted pyrazole carbonitrile of Formula XIV
undergoes a transition-metal catalyzed cross coupling
reaction with a reagent of Formula XLHa. Some
compounds of Formula XLa are known; see, Adams, L., J.
Heterocyclic Chem., 32, p . 1171 (1995). Others can be
prepared by known synthetic methods; see, Rocca, P. et
al, Tetrahedron, 49, pp. 49-64 (1993). The Suzuki
coupling reaction can be carried out as described in
step (5) of Reaction Scheme I to provide a compound of
Formula LXXVT, and the product can be isolated by
conventional methods. In step (2) of Reaction Scheme
XI, a pivaloylamino-substituted compound of Formula
LXXVIundergoes a base-promoted intramolecular
cyclization and subsequent cleavage of the pivaloyl
group to provide a pyrazolo[3,4-c]quinoline of Formula
XVIIa. The reaction can be carried out as described in
Reaction Scheme I, and the product or pharmaceutically
acceptable salt thereof can be isolated by
conventional methods.In step (3) of Reaction SchemeXI,
the methoxy group of a pyrazolo[3,4- cjquinoline of
Formula XVa is demethylated to provide a
hydroxy-substituted pyrazolo[3,4-c]quinoline of
Formula XVb. The demethylation is conveniently carried
out by treating the compound of Formula XVa with a
solution of boron tribromide in a suitable solvent
such as dichloromethane. The reaction can be carried
out at a sub-ambient temperature such as 0 C, and the
product or pharmaceutically acceptable salt thereof
can be isolated using conventional methods.
Alternatively, the demethylation is carried out by 



heating the compound of Formula XVa with anhydrous
pyridinium chloride at an elevated temperature, such
as 210 C. The product or pharmaceutically acceptable
salt thereof can be isolated by conventional methods.
In step (4) of Reaction Scheme XIH, the hydroxy group
ofapyrazolo[3,4- c]quinoline of Formula XVb is
activated by conversion to a trifluromethanesulfonate
(triflate) group. The reaction is conveniently carried
out by treating a hydroxy-substituted
pyrazolo[3,4-c]quinoline of Formula XVb with
iV-phenylbis( trifluoromethanesulfonimide) in the
presence of a tertiary amine such as triethylamine.
The reaction can be carried out at ambient temperature
in a suitable solvent such as DMF, and the triflate of
Formula LXXX can be isolated using conventional
methods. The activation in step (4) may also be
accomplished by converting the hydroxy group to
another good leaving group. Step (5) of Reaction
SchemeXI can be carried out using known
palladiumcatalyzed coupling reactions such as the
Suzuki coupling, Heck reaction, the Stille coupling,
and the Sonogashira coupling. For example, a
triflate-substituted pyrazolo[3,4- cjqumorine of
Formula LXXX undergoes Suzuki coupling with a boronic
acid of Formula R3a-B(OH)2, an anhydride thereof, or a
boronic acid ester of FormulaR 3a-B(O-alkyl)2; wherein
R3a is -R b, -Xe-R4, -XrY-R , or -Xf-R5; where Xe is
alkenylene; Xf is arylene, heteroarylene, and
alkenylene interrupted or terminated by arylene or
heteroarylene; R is aryl or heteroaryl where the aryl
or heteroaryl groups can be unsubstituted or
substituted as defined in R4 above; and R4, R5, and Y
are as defined above. The coupling is carried out by
combining a compound of Formula LXXX with a boronic
acid or an ester or anhydride thereof in the presence
of palladium () acetate, triphenylphosphine, and a
base such as aqueous sodium carbonate in a suitable
solvent such as "-propanol. The reaction can becarried
out at an elevated temperature, for example, at the
reflux temperature. Numerous boronic acids of Formula
R3 -B(OH)2, anhydrides thereof, and boronic acid
esters of Formula R3a-B(O-alkyl)2 are commercially
available; others can be readily prepared using known
synthetic methods. The product of Formula XVc or a
pharmaceutically acceptable salt thereof can be
isolated by conventional methods. Alternatively, the
Heck reaction can be used in step (5) of Reaction
Scheme XIto provide compounds of Formula XVc, wherein
R3a is -Xe-R4b or -Xe-Y-R4, wherein Xe, Y, R4, and R4b
are as defined above. The Heck reaction is carried out
by coupling a compound of Formula LXXX with a compound
of the Formula HaC=C(H)-R I, or H2C=C(H)-Y-R 4.
Several of these vinyl-substituted compounds are
commercially available; others can be prepared by
known methods. The reaction is conveniently carried
out by combining the compound of Formula LXXX and the
vinyl-substituted compound in the presence of
palladium () acetate, triphenylphosphine or tri-or
o-tolylphosphine, and a base such as triethylamine in
a suitable solvent such as acetonitrile or toluene.
The reaction can be carried out at an elevated
temperature such as 100-120 0C under an inert
atmosphere. The product of Formula XVIIc or
pharmaceutically acceptable salt thereof can be
isolated using conventional methods. Compounds of
Formula XVc, wherein R3a is -Xg-R4, Xg is alkynylene,
and R4 is as defined above, can also be prepared by
palladium catalyzed coupling reactions such as the
Stille coupling or Sonogashira coupling. These
reactions are carried out by coupling a compound of
Formula LXXX with a compound of the Formula
(alkyl)3Sn-CsC-R 4, (alkyl)3Si-CC-R4, OrH-C=C-R4.
Compounds of Formula XVc prepared as described above
by palladium-mediated coupling reactions, wherein R3a
is - Xe-R4, -Xe-Y-R4, -XE -Y-R 4, -Xf -R , or - Xg-R4,
where X is alkenylene interrupted or terminated by
arylene or heteroarylene, and Xe, Xg, Y, R4, and R5
are as defined above, can undergo reduction of the
alkenylene or alkynylene group present to provide
compounds of Formula XVc wherein R3a is - Xh-R4,
-Xh-Y-R4, -Xi-Y-R4, or - Xj-R5, where Xh is alkylene;
X is alkylene interrupted or terminated by arylene or
heteroarylene; and R4, R5, and Y are as defined above.
The reduction can be carried out by hydrogenation
using a conventional heterogeneous hydrogenation
catalyst such as palladium on carbon. The reaction can
conveniently be carried out on a Parrapparatus in a
suitable solvent such as ethanol, methanol, or
mixtures thereof. The product or pharmaceutically
acceptable salt thereof can be isolated using
conventional methods. In step (4a) of Reaction Scheme
XI, a hydroxy-substituted pyrazolo[3,4- cjquinoline of
Formula XVb is converted to a compound of Formula XVd,
wherein R3b is -0-R 4, -0-X-R 4, -0-X-Y-R 4, or -0-X-R
5, and X, Y, R4, and R5 are as defined above, using a
Williamson-type ether synthesis. The reaction is
effected by treating a hydroxysubstituted
pyrazolo[3,4-c]quinoline of Formula XVb with an aryl,
alkyl, or arylalkylenyl halide of Formula Halide-R t,
Halide-alkylene-R^ Halide-alkylene-Y-Rz,
orHalidealkylene- R 5 in the presence of a base.
Numerous alkyl, arylalkylenyl, and aryl halides of
these formulas are commercially available, including
substituted benzyl bromides and chlorides, substituted
or unsubstituted alkyl or arylalkylenyl bromides and
chlorides, bromo-substituted ketones, esters, and
heterocycles, and substituted fluorobenzenes. Other
halides of these formulas can be prepared using
conventional synthetic methods. The reaction is
conveniently carried out by combining an alkyl,
arylalkylenyl, or aryl halide with the
hydroxy-substituted compound of Formula XVHbin a
solvent such as DMF or , -dimethylacetamide in the
presence of a suitable base such as cesium carbonate.
Optionally, catalytic tetrabutylammonium bromide can
be added. The reaction can be carried out at ambient
temperature or at an elevated temperature, for example
50 0C or 85 C, depending on the reactivity of the
halide reagent. Alternatively, step (4a) may be
carried out using the Ullmann ether synthesis, in
which an alkali metal aryloxide prepared from the
hydroxy-substituted compound of Formula XVHb reacts
with an aryl halide in the presence of copper salts,
to provide a compound of Formula XVIId, where R3b is
-0-R 4I,, -0-X j-R4, or -0-X j-Y-R4, wherein Xj is an
arylene or heteroarylene and R4b is as defined above.
Numerous substituted and unsubstituted aryl halides
are commercially available; others can be prepared
using conventional methods. The product of Formula
XVd, prepared by either of these methods, or
pharmaceutically acceptable salt thereof can be
isolated using conventional methods.Reaction Scheme XI
(3) Compounds of the invention can also be prepared
using variations of the synthetic routes shown in
Reaction Schemes I through XI that would be apparent
to one of skill in the art. For example, the synthetic
routes shown in Reaction Schemes Vor VILTfor the
preparation of quinolines can b e used to prepare
naphthyridines by using a compound of Formula XVTHor a
position isomer thereof in lieu of a compound of
Formula XV. Compounds of the invention can also be
prepared using the synthetic routes described in the
EXAMPLES below. Pharmaceutical Compositions and
Biological Activity Pharmaceutical compositions of the
invention contain a therapeutically effective amount
of a compound or salt of the invention as described
above in combination with a pharmaceutically
acceptable carrier.The terms "a therapeutically
effective amount" and "effective amount" mean an
amount of the compound or salt sufficient to induce a
therapeutic or prophylactic effect, such as cytokine
induction, immunomodulation, antitumor activity,
and/or antiviral activity. Although the exact amount
of active compound or salt used in a pharmaceutical
composition of the invention will vary according to
factors known to those of skill in the art, such as
the physical and chemical nature of the compound or
salt, the nature of the carrier, and the intended
dosing regimen, it is anticipated that the
compositions of the invention will contain sufficient
active ingredient to provide a dose of about 100
nanograms per kilogram (ng/kg) to about 50 milligrams
per kilogram (mg/kg), preferably about 10 micrograms
per kilogram (mg/kg) to about 5 mg/kg, of the compound
or salt to the subject. A variety of dosage forms may
be used, such as tablets, lozenges, capsules,
parenteral formulations, syrups, creams, ointments,
aerosol formulations, transdermal patches,
transmucosal patches and the like. The compounds or
salts of the invention can be administered as the
single therapeutic agent in the treatment regimen, or
the compounds or salts of the invention may 



be administered in combination with one another or
with other active agents, including additional immune
response modifiers, antivirals, antibiotics,
antibodies, proteins, peptides, oligonucleotides, etc.
Compounds or salts of the invention have been shown to
induce or inhibit the production of certain cytokines
in experiments performed according to the tests set
forth below. These results indicate that the compounds
or salts are useful as immune response modifiers that
can modulate the immune response in a number of
different ways, rendering them useful in the treatment
of a variety of disorders. Cytokines whose production
may be induced by the administration of compounds or
salts of the invention generally include
interferon-a(IFN-a) and/or tumor necrosis factor-a
(TNF-a) as well as certain interleukins (JL).
Cytokines whose biosynthesis may be induced by
compounds or salts of the invention include IFN-a,
TNF-a, IL-I, IL-6, IL-10 and IL-12, and a variety of
other cytokines. Among other effects, these and other
cytokines can inhibit virus production and tumor cell
growth, making the compounds or salts useful in the
treatment of viral diseases and neoplastic diseases.
Accordingly, the invention provides a method of
inducing cytokine biosynthesis in an animal
comprisingadministering an effective amount of a
compound or salt or composition of the invention to
the animal. The animal to which the compound or salt
or composition is administered for induction of
cytokine biosynthesis may have a disease as described
infra, for example a viral disease or a neoplastic
disease, and administration of the compound or salt
may provide therapeutic treatment. Alternatively, the
compound or salt may be administered to the animal
prior to the animal acquiring the disease so that
administration of the compound or salt may provide a
prophylactic treatment. In addition to the ability to
induce the production of cytokines, compounds or salts
of the invention can affect other aspects of the
innate immune response. For example, natural killer
cell activity may be stimulated, an effect that may be
due to cytokine induction. The compounds or salts may
also activate macrophages, which in turn stimulate
secretion of nitric oxide and the production of
additional cytokines. Further, the compounds or salts
may cause proliferation and differentiation of
B-lymphocytes. Compounds or salts of the invention can
also have an effect on the acquired immune response.
For example, the production of the T helper type 1 (T
l ) cytokine IFN- g may be induced indirectly and the
production of the T helper type 2 (T 2) cytokines
IL-4, BL-5and EL-13may be inhibited upon
administration of the compounds or salts. Other
cytokines whose production may be inhibited by the
administration of compounds or salts of the invention
include tumor necrosis factor- a (TNF-a). Among other
effects, inhibition of TNF- a production can provide
prophylaxis or therapeutic treatment of TNF- a
mediated diseases in animals, making the compounds or
salt useful in the treatment of, for example,
autoimmune diseases. Accordingly, the invention
provides a method of inhibiting TNF- a biosynthesis in
an animal comprising administering an effective amount
of a compound or salt or composition of the invention
to the animal. The animal to which the compound or
salt or composition is administered for inhibition of
TNF- a biosynthesis may have a disease as described
infra, for example an autoimmune disease, and
administration of the compound or salt may provide
therapeutic treatment. Alternatively, the compound or
salt may be administered to the animal prior to the
animal acquiring the disease so that administration of
the compound or salt may provide a prophylactic
treatment.Whether for prophylaxis or therapeutic
treatment of a disease, and whether for effecting
innate or acquired immunity, the compound or salt or
composition may be administered alone or in
combination with one or more active components as in,
for example, a vaccine adjuvant. When administered
with other components, the compound or salt and other
component or components may be administered
separately; together but independently such as in a
solution; or together and associated with one another
such as (a) covalently linked or (b) non-covalently
associated, e.g., in a colloidal suspension.
Conditions for which IRMs identified herein may be
used as treatments include, but are not limited to:
(a) viral diseases such as, for example, diseases
resulting from infection by an adenovirus, a
herpesvirus (e.g., HSV-I, HSV-, CMV, or VZV), a
poxvirus (e.g., an orthopoxvirus such as variola or
vaccinia, or molluscum contagiosum), a picornavirus
(e.g., rhinovirus or enterovirus), an orthomyxovirus
(e.g., influenzavirus), a paramyxovirus (e.g.,
parainfluenzavirus, mumps virus, measles virus, and
respiratory syncytial virus (RSV)), a coronavirus
(e.g., SARS), a papovavirus (e.g., papillomaviruses,
such as those that cause genital warts, common warts,
or plantar warts), a hepadnavirus (e.g., hepatitis B
virus), a flavivirus (e.g., hepatitis C virus or
Dengue virus), or a retrovirus (e.g., a lentivirus
such as HIV); (b) bacterial diseases such as, for
example, diseases resulting from infection by bacteria
of, for example, the genus Escherichia, Enterobacter,
Salmonella, Staphylococcus, Shigella, Listeria,
Aerobacter, Helicobacter, Klebsiella, Proteus,
Pseudomonas, Streptococcus, Chlamydia, Mycoplasma,
Pneumococcus, Neisseria, Clostridium, Bacillus,
Corynebacterium, Mycobacterium, Campylobacter, Vibrio,
Serratia, Providencia, Chromobacterium, Brucella,
Yersinia, Haemophilus, or Bordetella; (c) other
infectious diseases, such chlamydia, fungal diseases
including but not limited to candidiasis,
aspergillosis, histoplasmosis, cryptococcal
meningitis, or parasitic diseases including but not
limited to malaria, Pneumocystis carnii pneumonia,
leishmaniasis, cryptosporidiosis, toxoplasmosis, and
trypanosome infection; (d) neoplastic diseases, such
as intraepithelial neoplasias, cervical dysplasia,
actinic keratosis, basal cell carcinoma, squamous cell
carcinoma, renal cell carcinoma, Kaposi's sarcoma,
melanoma, leukemias including but not limited to
myelogeous leukemia, chroniclymphocytic leukemia,
multiple myeloma, non-Hodgkin's lymphoma, cutaneous
T-cell lymphoma, B-cell lymphoma, and hairy cell
leukemia, and other cancers; (e) T 2-mediated, atopic
diseases, such as atopic dermatitis or eczema,
eosinophilia, asthma, allergy, allergic rhinitis, and
Ommen's syndrome; (f) certain autoimmune diseases such
as systemic lupus erythematosus, essential
thrombocythaemia, multiple sclerosis, discoid lupus,
alopecia areata; and (g) diseases associated with
wound repair such as, for example, inhibition of
keloid formation and other types of scarring (e.g.,
enhancing wound healing, including chronic wounds).
Additionally, an IRM compound or salt of the present
invention may be useful as a vaccine adjuvant for use
in conjunction with any material that raises either
humoral and/or cell mediated immune response, such as,
for example, live viral, bacterial, or parasitic
immunogens; inactivated viral, tumor-derived,
protozoal, organism-derived, fungal, or bacterial
immunogens, toxoids, toxins; self-antigens;
polysaccharides; proteins; glycoproteins; peptides;
cellular vaccines; DNA vaccines; autologous vaccines;
recombinant proteins; and the like, for use in
connection with, for example, BCG, cholera, plague,
typhoid, hepatitis A, hepatitis B, hepatitis C,
influenza A, influenza B, parainfluenza, polio,
rabies, measles, mumps, rubella, yellow fever,
tetanus, diphtheria, hemophilus influenza b,
tuberculosis, meningococcal and pneumococcal vaccines,
adenovirus,HIV, chicken pox, cytomegalovirus, dengue,
feline leukemia, fowl plague, HSV-I and HSV-2, hog
cholera, Japanese encephalitis, respiratory syncytial
virus, rotavirus, papilloma virus, yellow fever, and
Alzheimer's Disease. Certain IRM compounds or salts of
the present invention may be particularly helpful in
individuals having compromised immune function. For
example, certain compounds or salts may be used for
treating the opportunistic infections and tumors that
occur after suppression of cell mediated immunity in,
for example, transplant patients, cancer patients and
HIV patients. Thus, one or more of the above diseases
or types of diseases, for example, a viral disease or
a neoplastic disease may be treated in an animal in
need thereof (having the disease) by administering a
therapeutically effective amount of a compound or salt
of the invention to the animal.An amount of a compound
or salt effective to induce or inhibit cytokine
biosynthesis is an amount sufficient to cause one or
more cell types, such as monocytes, macrophages,
dendritic cells and B-cells to produce an amount of
one or more cytokines 



such as, for example, IFN-a, TNF-a, IL-15 IL-6, IL-10
and IL-12 that is increased (induced) or decreased
(inhibited) over a background level of such cytokines.
The precise amount will vary according to factors
known in the art but is expected to be a dose of about
100 ng/kg to about 50 mg/kg, preferably about 10 mg/kg
to about 5 mg/kg. The invention also provides a method
of treating a viral infection in an animal and a
method of treating a neoplastic disease in an animal
comprising administering an effective amount of a
compound or salt or composition of the invention to
the animal. An amount effective to treat or inhibit a
viral infection is an amount that will cause a
reduction in one or more of the manifestations of
viral infection, such as viral lesions, viral load,
rate of virus production, and mortality as compared to
untreated control animals. The precise amount that is
effective for such treatment will vary according to
factors known in the art but is expected to be a dose
of about 100 ng/kg to about 50 mg/kg, preferably about
10 mg/kg to about 5 mg/kg. An amount of a compound or
salt effective to treat a neoplastic condition is an
amount that will cause a reduction in tumor size or in
the number of tumor foci. Again, the precise amount
will vary according to factors known in the art but is
expected to be a dose of about 100 ng/kg to about 50
mg/kg, preferably about 10 mg/kg to about 5 mg/kg.
Objects and advantages of this invention are further
illustrated by the following examples, but the
particular materials and amounts thereof recited in
these examples, as well as other conditions and
details, should not be construed to unduly limit this
invention. EXAMPLES Chromatographic purification was
carried out by flash chromatography on either a
HORIZON HPFC system (an automated, modular
high-performance flash purificationproduct available
from Biotage, Inc, Charlottesville, Virginia, USA) or
an Analogix INTELLEFLASHFlash Chromatography System
(IFC). The eluent used for each purification is given
in the example. Ih some chromatographic separations,
the solvent mixture 80:18:2
chloroform/methanol/concentrated ammonium hydroxide
(CMA) was used as the polar component of the eluent.
In these separations, CMA was mixed with chloroform in
the indicated ratio. For Examples 1 through 6,
chromatographic purification was carried out on a
HORIZON HPFC system using either a FLASH 40+M
cartridge, a FLASH 25+M, or a FLASH 651 Silica
cartridge. Examples 1-4 Part A Ethyl
6-methyl-2,4-dioxoheptanoate, sodium salt is available
from the literature procedure (Claisen, L., Berichte,
1909, 42, 59) or can be prepared by the following
method. A solution of diethyl oxalate (1 equivalent)
and 3-methyl-2-butanone (1 equivalent) was added
dropwise with vigorous stirring to a solution of
sodium tertbutoxide (1 equivalent) in ethanol.
Following the addition, the reaction was stirred for
one hour; a precipitate formed. The precipitate was
isolated by filtration, washed with ethanol and
diethyl ether, and dried to provide ethyl
6-methyl-2,4-dioxoheptanoate, sodium salt. Part B
Anhydrous hydrazine (3.58 g, 112 rnmol) was added
dropwise over a period of 30 minutes to a solution of
ethyl 6-methyl-2,4-dioxoheptanoate, sodium salt (24.8
g, 112 mmol) in acetic acid (160 mL). The reaction was
stirred overnight at ambient temperature, and then the
solvent was removed under reduced pressure. The
residue was dissolved in a mixture of diethyl ether
and water, and solid sodium bicarbonate and sodium
carbonate were added to adjust the mixture to pH 8.
The aqueous layer was extracted twice with diethyl
ether; the combined organic fractions were washed with
brine, dried over magnesium sulfate, filtered, and
concentrated under reduced pressure. The residue was
purified by chromatography on a HORIZON HPFC system
(FLASH 651cartridge, eluting with 50:50 ethyl
acetate/hexanes) to provide 21.0 g of ethyl
5-(2-methylpropyl)-l Hpyrazole- 3-carboxylate as a
solid.Part C The alkylating agent from the table below
(1.5 equivalents) and a solution of sodium ethoxide in
ethanol (21%, 1.1 equivalents) were added to a
solution of ethyl 5-(2-
methylpropyl)-lH-ryrazole-3-carboxylate (1 equivalent)
in ethanol (IM), and the reaction was heated at reflux
under a nitrogen atmosphere for 90 minutes to two
hours. An analysis by high-performance liquid
chromatography (HPLC) indicated the presence of
starting material. Additional sodium ethoxide solution
(0.1-0.3 equivalents) was added, and the reaction was
heated at reflux for an additional 30 minutes to two
hours. For example 3, the reaction was stirred at
ambient temperature overnight instead of heating at
reflux. The solvent was removed under reduced
pressure, and the residue was partitioned between
aqueous sodium chloride and diethyl ether. The aqueous
layer was extracted twice with diethyl ether, and the
combined organic fractions were dried over magnesium
sulfate, filtered, and concentrated under reduced
pressure. The residue was purified by chromatography
on a HORIZON HPFC system (FLASH 651cartridge, eluting
with hexane/ethyl acetate ranging in ratios from 80:20
to 50:50) to provide the alkylated pyrazole as a
yellow oil. Part D Excess 30% ammonium hydroxide was
added to a Parr vessel containing the material from
Part C and methanol (1-2 M). The vessel was sealed,
and the reaction was heated at 100 0C for 12 hours,
allowed to cool to ambient temperature over a period
of three hours, and then cooled to 0 0C. A solid
formed and was isolated by filtration, washed with
water and hexanes, and air-dried to provide the
carboxamides listed below. Example 1:
5-(2-Methylpropyl)-l-propyl-l -pyrazole-3-carboxamide
was obtained as white crystals,mp 141-142.5 C. Anal.
Calcd. for C11H19N3O : C, 63.13; H, 9.15; N, 20.08.
Found: C, 62.93; H, 8.89; N, 20.01. Example 2:
l-Emyl-5-(2-methylpropyl)-l -pvrazole-3-carboxamide
was obtained as white crystals,mp 125-126 C. Anal.
Calcd. for C10H17N3O : C, 61.51; H, 8.78; N, 21.52.
Found: C, 61.50; H, 8.86; N, 21.58.Example 3: At the
completion of the reaction, the solvent was removed
under reduced pressure. The residue was purified by
chromatography on a HORIZON HPFC system (FLASH
651cartridge, eluting with ethyl acetate/methanol
ranging in ratios from 97:3 to 95:5) and subsequently
recrystallized from tert- butyl methyl ether to
provide l-methyl-5- (2-methylpropyl)-l
-pyrazole-3-carboxamide a s white crystals, mp 118.5-1
19.5 C. Anal. Calcd. for C9H15N3O: C, 59.65; H, 8.34;
N, 23.18. Found: C, 59.66; H, 8.66; N, 23.25. Example
4: At the completion of the reaction, Lvater was added
to precipitate the product,
l-butyl-5-(2-methylpropyl)-l H-pyrazole-3-carboxamide,
which was isolated as white crystals, mp 122.5-124 0C.
Anal. Calcd. for C12H2 N3O: C, 64.54; H, 9.48; N,
18.82. Found: C, 64.65; H, 9.52; N, 18.77. Part E A
mixture of the carboxamide from Part D (5-10 g, 28-45
mmol) and phosphorous oxychloride (21-38 mL) was
heated at 90 0C for 90 minutes. The solution was then
poured into ice water (250-500 mL), and concentrated
ammonium hydroxide was added to adjust the mixture to
pH 7-8. The mixture was extracted with dichloromethane
(4 x), and the combined extracts were dried over
magnesium sulfate, filtered, and concentrated under
reduced pressure to provide an oil. Part F Potassium
acetate (1.5 equivalents) and bromine (1.1
equivalents) were added to a solution of the
carbonitrile from Part E in acetic acid (0.6 M), and
the reaction was stirred for 15-24 hours. Saturated
aqueous sodium hydrogensulfite (1 mL) was added, and
the mixture was stirred until it became colorless. The
acetic acid was removed under reduced pressure, and 2M
aqueous sodium carbonatewas added to the residue. The
resulting solution was extracted with dichloromethane
(4 x). The combined extracts were dried over magnesium
sulfate, filtered, and concentrated under reduced
pressure. The resulting oil was purified by
chromatography on a HORIZON HPFC system (FLASH
651cartridge, 



eluting with hexane/ethyl acetate ranging in ratios
from 98:2 to 65:35) to provide an oil. In Example 2,
4-bromo-l-ethyl-5-(2-methyl rropyl)-l
H-pyrazole-3-carbonitrile crystallized under vacuum
and was obtained as a white solid, mp 50-51 C.Anal.
Calcd. for C10H14N3Br: C, 46.89; H5 5.51;N , 16.40.
Found: C, 46.95; H, 5.64; N, 16.75. Part G
Triphenylphosphine (24 mg, 0.09 mmol) and palladium ()
acetate (7 mg, 0.03 mmol) were added to a mixture of
the carbonitrile from Part F (10.0 mmol), 2-
aminophenylboronic acid (12.0 mmol, Examples 2 and 3)
or 2-aminophenylboronic acid hydrochloride (12.0 mmol,
Examples 1 and 4), aqueous sodium carbonate (6 mL of 2
M, Examples 2 and 3 or 12 mL of 2M, Examples 1 and 4),
propanol (17.5 mL) and water (3.5 mL). The reaction
was heated under a nitrogen atmosphere at 100 C for 12
to 33 hours; in Examples 3 and 4 additional
triphenylphosphine, palladium () acetate, and boronic
acid were added to drive the reaction to completion.
The reaction mixture was allowed to cool to ambient
temperature and then partitioned between water and
chloroform. The aqueous layer was extracted with
chloroform (3 x). The combined organic fractions were
dried over magnesium sulfate, filtered, and
concentrated under reduced pressure. The residue from
Example 2 was purified b y chromatography on a HORIZON
HPFC system (40+M cartridge, eluting with
dichloromethane/ethyl acetate ranging in ratios from
100:0 to 85:15). The residue from Example 3 was
purified by chromatography on a HORIZON HPFC system
(40+M cartridge, eluting with chloroform/CMA ranging
in ratios from 99:1 to 95:5). Part H A solution of
acetyl chloride (1.5 equivalents) in ethanol (0.3 M)
was stirred for 15 minutes and added to the material
from Part G, arid the reaction was heated at reflux
under a nitrogen atmosphere for 3.5 to 14 hours. The
solvent was removed under reduced pressure, and the
residue was partitioned between chloroform and 2 M
aqueous sodium carbonate. The aqueous layer was
extracted twice with chloroform, and the combined
organic fractions were dried over magnesium sulfate,
filtered, and concentrated under reduced pressure. The
residue was purified by chromatography on a HORIZON
HPFC system (40+M cartridge, eluting with
chloroform/CMA ranging in ratios from 100:0 to 75:25)
and subsequently recrystallized from acetonitrile. The
crystals were dried overnight at 6.65 Pa and 98 C to
provide the products listed below. -IllExample 1:
1-(2-Methylpropyl)-2-propyl-2H-pyrazolo[3
,4-c]quinolin-4-amine was obtained as white needles,
nip 199-200 C. Anal. Calcd. for C17H22N4: C, 72.31; H,
7.85; N, 19.84. Found: C, 72.13; H, 8.03; N, 19.78.
Example 2: 2-Ethyl-l-(2-methylpropyl)-2
H-pyrazolo[3,4-c]quinolin-4-amine was obtained as
white needles, mp 208-209 0C. Anal. Calcd. for
C16H20N4: C, 71.61; H, 7.51; N, 20.88. Found: C,
71.38; H, 7.83; N, 20.79. Example 3:
2-Methyl-l-(2-methylpropyl)-2
-pyrazolo[3,4-c]quinolin-4-amine was obtained as light
pink crystals, mp 213-214 C. Anal. Calcd. for
C15H18N4: C, 70.84; H, 7.13; N, 22.03. Found: C,
70.59; H, 7.19; N, 22.05. Example 4:
2-Butyl-l-(2-methylpropyl)-2
H-pyrazolo[3,4-c]quinolin-4-amine was obtained as
white needles, mp 165-166 C. Anal. Calcd. for
C18H24N4: C, 72.94; H, 8.16; N, 18.90. Found: C,
72.89; H, 7.99; N, 19.08. Examples 1-4Example 5
l,2-Dimethyl-2 -pyrazolo[3,4-c]quinolm-4-amine
hydrochloride Part A Ethyl l^-dimethyl-l
H-pyrazole-S-carboxylate is available from the
literature procedure (Huppatz, J. L., Aust. J. Chem.,
1983, 36, 135-147). The general method described in
Part D of Examples 1 through 4 was used to convert
ethyl 1,5-dimethyl-lifpyrazole- 3-carboxylate to
l,5-dimethyl-l H-pyrazole-3-carboxamide. Part B The
method described in Part E of Examples 1 through 4 was
used to treat 1,5- dimethyl-l -pyrazole-3-carboxamide
(5.0 g, 36 mmol) with phosphorous oxychloride (20 mL)
to afford 3.9 g of l,5-dimethyl-l
-pyrazole-3-carbonitrile. A small portion was
recrystallized from hexane to provide the following
data. Anal. Calcd. for C6H7N3: C, 59.49; H, 5.82; N,
34.69. Found: C, 59.31; H, 5.75; N, 34.48. Part C A
solution of bromine (5.1 g, 32 mmol) in acetic acid
(10 mL) was added dropwise to a solution of potassium
acetate (3.9 g, 40 mmol) and l^-dimethyl -
l/f-pyrazole-Scarbonitrile in acetic acid (50 mL).
Following the addition, the reaction was stirred for
30 minutes. Saturated aqueous sodium hydrogensulfite
was added, and the mixture was stirred until it became
colorless. The volatiles were removed under reduced
pressure, and the residue was stirred with water to
form a solid. The solid was isolated by filtration,
washed with water, and recrystallized from ethanol and
then from hexane to provide 2.5 g of4-bromo-
1,5-dimethyl-l -pyrazole-3-carbonitrile as colorless
needles, mp 92-94 C. Anal. Calcd. for C6H6BrN3: C,
36.03; H, 3.02; N, 21.01. Found: C, 36.04; H, 2.86; N,
20.99.Part D Triphenylphosphine (2.4 mg, 0.09 mmol)
and palladium () acetate (7 mg, 0.03 mmol) were added
to a mixture of 4-bromo-l,5-dimemyl-l
-pyrazole-3-carbonitrile (0.600 g, 3.00 mmol),
2-aminophenylboronic acid (0.719 g, 5.25 mmol),
aqueous sodium carbonate (1.8 mL of 2 M), propanol
(5.25 mL) and water (1.1 mL). The reaction was heated
under a nitrogen atmosphere at 100 C for three hours
and then allowed t o cool to ambient temperature. The
work-up procedure described in Part G of Examples 1-4
was followed. The resulting orange oil was purified by
chromatography on a HORIZON HPFC system (25+M
cartridge, eluting with ethyl acetate/hexane ranging
in ratios from 50:50 to 75:25) to provide 371 mg of
4-(2-aminophenyl)-l,5-dimethyl-l H-pyrazole-3-
carbonitrile as a pale yellow solid. Part E A solution
of acetyl chloride (0.150 g, 1.9 mmol) in ethanol (6.4
mL) was stirred for 15 minutes.
4-(2-Aminophenyl)-l,5-dimethyl-l
H-pyrazole-3-carbonitrile (O.270 g, 1.27 mmol) was
added, and the reaction was heated at reflux under a
nitrogen atmosphere for two hours. A precipitate
formed. The mixture was allowed to cool to ambient
temperature and then cooled to 0 C. The solid was
isolated by filtration, washed with diethyl ether, and
dried to provide 285 mg of l,2-dimethyl-2
H-pyrazolo[3,4-c]quinolm-4- amine hydrochloride as a
white solid, mp > 250 C. Anal. Calcd. for C12H12N4
HC1: C, 57.95;H, 5.27; N, 22.53. Found: C, 57.78; H,
5.23; N, 22.34. Example 6 -[2-(4-Amino-2-methyl-2
H-pyrazolo[3,4-c]quinolin-l-yl)-l,l-dimethylethyl]benz
amide Part A 4-Methyl-4-benzamido-2-pentanone is
available from the literature procedure (Scheuer, P.
J. et al., J. Am. Chem. Soc, 1957, 22, 674-676) or
from the following method.A mixture of mesityl oxide
(19.6 g, 0.200 mol) and be izonitrile (22.0 g, 0.210
mol) was cooled to 0 C; concentrated sulfuric acid (20
mL) was added in 2 mL increments over a period often
minutes. The reaction was heated to 35 C, and the
reaction temperature rose quickly to 55 0C. The
reaction temperature was maintained at between 50 and
55 C for one hour. The viscous liquid was poured into
ice water (800 mL), and the mixture was stirred for 90
minutes. A solid formed and was isolated by
filtration, washed with water, washed with 2M aqueous
sodium carbonate (100 InL) washed again with water
until the filtrate was pH neutral, and dried under
nitrogen overnight. The solid was then recrystallized
from tert-butyl methyl ether (150 mL) to provide 19.0
g of 4-methyl-4- benzamido-2-pentanone as beige
needles. 



Part B Sodium t rt-butoxide (5.98 g, 62.2 mmol) was
added to a solution of 4-methyl-4-
benzamido-2-pentanone (12.4 g, 56.5 mmol) and ethyl
diethoxyacetate (11.0 g, 62.2 mmol) in ethanol (40
mL), and the reaction was heated at reflux under a
nitrogen atmosphere for 3.5 hours. The solvent was
removed mnder reduced pressure, and the residue was
partitioned between saturated aqueous anrmonium
chloride and tert-butyl methyl ether. The aqueous
solution was extracted twice with tert-butyl methyl
ether, and the combined organic fractions were dried
over magnesium sulfate, filtered, and concentrated
under reduced pressure to provide 17.5 g of
-(6,6-diethoxy-l,l-dimethyl- 3,5-dioxohexyl)benzamide
as a brown oil. Part C Methyl hydrazine (2.60 g, 56.5
mmol) was adcLedover a period often minutes to a
solution of the material from Part B in ethanol (56
mL), and the reaction was stirred overnight at ambient
temperature. The solvent was removed under reduced
pressure, and the residue was purified by
chromatography on a HOKJZON HPFC system (FLASH 651
cartridge, eluting with ethyl acetate/hexanes ranging
in ratios from 50:50 to 90:10) to provide 8.74 g of
N-[l-(5-diethoxymethyl-2-methyl-2^-pyrazol-3-yl)-l,ldi
methylethyljbenzamide as a viscous, yellow oil. Part D
Hydrochloric acid (40 mL of 1M) was added to a
solution of -[l-(5-
diethoxymethyl-2-methyl-2H-pyrazol-3-yl)-l,l-dimethiyl
ethyl]benzamide (8.7 g, 24 mmol)in tetrahydrofiiran
(40 mL), and the reaction was stirred for ten minutes.
tert-Butyl methyl ether and 2 M aqueous sodium
carbonate (20 mL) were added. The aqueous layer was
extracted twice with rt-butyl methyl ether, and the
combined organic fractions were dried over magnesium
sulfate and filtered. Hexane was added, and the cloudy
mixture was stored overnight in the refrigerator.
Crystals formed and were isolated in two crops by
filtration to provide 5.24 g of
-[l-(5-formyl-2-methyl-2
-pyrazol-3-yl)-l,ldimethylethyl] benzarnide as a white
powder, mp 150-151 0C. Anal. Calcd. for C16H19N3O2: C,
67.35; H, 6.71; N, 14.73. Found: C, 67.22; H, 6.89; N,
14.73. Part E The method described in Part F of
Examples 1-4 was used to brominate N-[l-(5-
formyl-2-methyl-2
H-pyrazol-3-yl)-l,l-dimethylethyl]benzamide (4.87 g,
17.1 mmol). The crude product was recrystallized from
50:50 hexane/ethyl acetate (140 mL), and the crystals
were washed with hexane and dried for two hours under
nitrogen to provide 4.91 g of N-[1-(4-bromo-5
-formyl-2-methyl-2 H-pyrazol-3 -yl)-
1,1-dimethylethyl]benzamide as white crystals, mp
150-151 C. Anal. Calcd. for C16Hi 8N3O2Br: C, 52.76;
H, 4.98; N, 11.54. Found: C, 52.85; H, 5.33; N, 11.54.
Part F The method described in Part G of Examples 1-4
was used to couple L/-[l-(4- bromo-5-formyl-2-methyl-2
-pyrazol-3-yl)-l,l-dimethylethyl]benzamide (3.64 g,
10.0 mmol) and 2-aminophenylboronic acid hydrochloride
(2.08 g, 12.0 mmol). The reaction was heated for 4
hours. The product was purified by chromatography on a
HORIZON HPFC system (40+M cartridge, eluting
sequentially with ethyl acetate and 99:1 ethyl
acetate/methanol) to provide 1.81 g
ofiV-[l,l-dimethyl-2-(2-methyl-2 H-pyrazolo[3,4-
c]quinolin-l-yl)ethyl]benzamide as an orange solid.
Part G 3-Chloroperoxybenzoic acid (2.12 g, available
as a 77% pure mixture) (mCPBA) was added to a solution
of iV-[l,l-dimethyl-2-(2-methyl-2
H-pyrazolo[3,4-c]qumolm-lyl) ethyl]benzamide (2.28 g,
6.36 mmol) in chloroform (25 mL), and the reaction was
stirred for 45 minutes at ambient temperature. Brine
and 2 M aqueous sodium carbonatewere added, and the
aqueous layer was separated and extracted with
chloroform (6 x). The combined organic fractions were
dried over magnesium sulfate, filtered, and
concentrated under reduced pressure. Part H Under a
nitrogen atmosphere, trichloroacetyl isocyanate (7.63
mmol) was added to a solution of the material from
Part G in anhydrous dichloromethane (30 mL), and the
reaction was stirred for 90 minutes at ambient
temperature. The solvent was removed under reduced
pressure. The residue was dissolved in methanol (15
mL), and a solution of sodium methoxide (1.5 mL, 25%
in methanol) was added. The reaction was stirred for
two hours, and then the solvent was removed under
reduced pressure. The resulting oil was partitioned
between dichloromethane and aqueous sodium chloride.
The aqueous layer was extracted with dichloromethane
(5 x), and the combined organic layers were dried over
magnesium sulfate, filtered, and concentrated under
reduced pressure. The resulting yellow solid was
purified by chromatography on a HORIZON HPFC system
(40+M cartridge, eluting with chloroform/CMA ranging
in ratios from 100:0 to 70:30) and recrystallized
twice from acetonitrile (23 mL/g and 14 mL/g). The
crystals were dried overnight at 6.65 Pa and 98 0C to
provide 687 mg of JV-[2-(4-amino-2-methyl-2Hpyrazolo[
3,4-c]quinolin-l-yl)-l,l-dimethylethyl]benzamide as
beige needles, mp 194-196 0C. Anal. Calcd. for
C22H23N5O: C, 70.76; H, 6.21; N, 18.75. Found: C,
70.54; H, 6.09; N, 18.85. Example 7 2-Butyl-
1-methyl-2 -pyrazolo[3 ,4-c]quinolin-4-amine Part A
Butylhydrazine oxalate (25 g, 140 mmol) was added over
a period of 15 minutes to a solution of ethyl
2,4-dioxo valerate (22.2 g, 140 mmol) and
triethylamine (210 mmol) inethanol (140 mL). The
resulting solution was stirred overnight at ambient
temperature and concentrated under reduced pressure.
Hexane was added, and an insoluble solid was removed
by filtration. The hexane was removed under reduced
pressure; the residue was purified by chromatography
on a HORIZON HPFC system (651 cartridge, eluting with
hexanes/ethyl acetate in a gradient from 80:20 to
45:55) to provide 18.1 g of ethyl 1-butyl-
5-methyl-l/i-pyrazole-3-carboxylate as apale yellow
oil. Part B A solution of ethyl l-butyl-5-methyl-l
H-pyrazole-3-carboxylate (18.1 g, 86.1 mmol) in
methanol (25 mL) was treated with ammonium hydroxide
(25 mL) according to a modification of the method
described in Part D of Examples 1-4. At the end of the
reaction, the methanol was removed under reduced
pressure, and the remaining solution was cooled in a
refrigerator. A precipitate formed, was isolated by
filtration, and was washed with water. The solid (9 g)
was recrystallized from hexane (300 mL) and ethyl
acetate (30 mL), isolated by filtration, washed with
hexane, and air-dried to provide 6.95 g of
l-butyl-5-methyl-l H-pyrazole-3-carboxamide as
colorless plates, mp 113.5-1 14.5 0C. Anal. Calcd for
C9H15N3O: C, 59.65; H, 8.34; N, 23.18. Found: C,
59.79; H, 8.21; N, 23.28. Part C A mixture of
l-butyl-5-methyl-l H-pyrazole-3-carboxamide (6.9 g, 38
mmol) and phosphorous oxychloride (34.0 mL) was heated
at 90 0C under a nitrogen atmosphere for two hours and
then allowed to cool to ambient temperature overnight.
The reaction was poured into ice water (300 mL);
concentrated ammonium hydroxide (115 mL) was added.
The mixture was extracted with chloroform (3 x), and
the combined extracts were dried over magnesium
sulfate, filtered, and concentrated under reduced
pressure to provide 6.58 g of l-butyl-5-methyl-l
-pyrazole-3-carbonitrile as a pale yellow oil. Part D
l-Butyl-5-methyl-liJ-pyrazole-3-carbonitrile (6.58 g,
38 mmol) was treated with potassium acetate (57.2
mmol) and bromine (41.9 mmol) in acetic acid (50 mL)
according to a modification of the method described in
Part F of Examples 1-4. The reaction provided 9.3 g of
4-bromo-l-butyl-5-methyl-l -pyrazole-3-carbonitrile as
a colorless oil that crystallized upon standing. The
crystals were used without purification.Part E A
modification of the method described in Part G of
Examples 1-4 was used to 



couple 4-bromo-l-butyl-5-methyl-l
H-pyrazole-3-carbonitrile (2.42 g, 10.0 mmol) and 2-
aminophenylboronic acid hydrochloride (2.43 g, 14.0
mmol). Palladium (U) acetate was added as a 5 mg/mL
solution in toluene (1.3 mL). The reaction was heated
under nitrogen for 17 hours and combined with the
product mixture from another run before being
subjected to the work-up procedure. The crude product
was purified by chromatography on a HORIZON HPFC
system (40+M cartridge, eluting with chloroform:CMA in
a gradient from 100:0 to 80:20) to provide 3.17 g of
4-(2-aminophenyl)-l-butyl-5-methyllH-
pyrazole-3-carbonitrile as an orange oil. A small
amount (0.21 g) of2-butyl-l-methyl-
2H-pyrazolo[3,4-c]quinolin-4-amine was also obtained
as a beige powder. Part F Acetyl chloride (15 mmol)
and ethanol (50 mL) were combined and added to 4-(2-
aminophenyl)-l-butyl-5-methyl-l
-pyrazole-3-carbonitrile (3.17 g) according to the
method described in Part H of Examples 1-4. The
reaction was heated for 16 hours. Following the
work-up procedure, chromatographic purification, and
recrystallization from acetonitrile (195 mL/g) 873 mg
of 2-butyl-l-methyl-2
H-pyrazolo[3,4-c]quinolin-4-amine were obtained as
white needles, mp 220-222 C. MS (APCI) m/z 255 (M +
H)+; Anal. Calcd for C15H18N4: C, 70.84; H, 7.13; N,
22.03. Found: C, 70.64; H, 6.94; N, 22.14. Example 8
2-Benzyl- 1-(2-methylpropyl)-2 -pyrazolo[3
,4-c]quinolin-4-amine Part A Potassium acetate (49.1
g, 0.500 mol) was added with stirring to a solution of
ethyl 6-methyl-2,4-dioxoheptanoate, sodium salt (44.4
g, 0.200 mol), prepared as described inPart A of
Examples 1-4, in acetic acid (280 mL). The solution
was cooled to 10 0C, and benzylhydrazine
dihydrochloride (39.0 g, 0.200 mol) was added in
portions over a period often minutes while the
reaction temperature was maintained between 10 0C and
13.5 0C. The reaction was stirred for 90 minutes at
between 6 0C and 13.6 0C, allowed to warm to ambient
temperature, stirred overnight, and concentrated under
reduced pressure. The residue was partitioned between
2 M aqueous sodium carbonate (900 mL) and tert-butyl
methyl ether (600 mL). The aqueous layer was extracted
with tert-butyl methyl ether (2 x 300 mL), and the
combined organic fractions were dried over magnesium
sulfate, filtered, and concentrated under reduced
pressure to provide 56.6 g of ethyl l-benzyl-5-(2-
methylpropyl)-l H-pyrazole-3-carboxylate as an oil
orange. The product contained 10 mol% of ethyl
2-benzyl-5-(2-methylpropyl)-2H-pyrazole-3-carboxylate.
Part B A solution of ethyl
l-benzyl-5-(2-methylpropyl)-l H-pyrazole-3-carboxylate
(30 g) in methanol (60 mL) was treated with ammonium
hydroxide (60 mL) according to a modification of the
method described in Part D of Examples 1-4. The
reaction was heated for 14 hours. At the end of the
reaction, the methanol was removed under reduced
pressure, and the remaining solution was extracted
with tert-butyl methyl ether (3 x). The combined
extracts were dried over magnesium sulfate, filtered,
and concentrated under reduced pressure. Toluene was
added twice and removed under reduced pressure to
remove residual water. Hexane was added to the
residue; crystals formed and were isolated by
filtration, washed with hexane, and air-dried
overnight to provide 6.93 g of 1-
benzyl-5-(2-methylpropyl)-l H-pyrazole-3-carboxamide
as small, off-white crystals. Part C A mixture of
l-benzyl-5-(2-methylpropyl)-l H-pyrazole-3-carboxamide
(6.77 g, 26.3 mmol) and phosphorous oxychloride (19
mL) was heated at 90 0C under a nitrogen atmosphere
for 90 minutes and then allowed to cool to ambient
temperature. The reaction was poured into ice water
(250 mL); concentrated ammonium hydroxide (64 mL) was
added. The mixture was extracted with ter -butyl
methyl ether (3 x 150 mL), and the combined extracts
were dried over magnesium sulfate, filtered, and
concentrated under reduced pressure to provide 6.28 g
of l-benzyl-5-(2-methylpropyl)-l H-pyrazole-3-
carbonitrile as a pale orange oil.Part D
l-Benzyl-5-(2-methylpropyl)-l
H-pyrazole-3-carbonitrile (6.28 g, 26.2 mmol) was
treated with potassium acetate (3.9 g, 39 mmol) and
bromine (4.61 g, 28.8 mmol) in acetic acid (52 mL)
according to the method described in Part F of
Examples 1-4. Following chromatographic purification
(eluting with hexanes/ethyl acetate in a gradient from
95:5 to 70:30) 7.8 g of
4-bromo-l-benzyl-5-(2-methylpropyl)-l
H-pyrazole-3-carbonitrile were obtained as a colorless
oil containing 11 mol% of the starting material. PartE
The method described in Part G of Examples 1-4 was
used to couple 4-bromo-lbenzyl- 5-(2-methylpropyl)-l
H-pyrazole-3-carbonitrile (3.18 g, 10.0 mmol) and 2-
aminophenylboronic acid hydrochloride (2.60 g, 15.0
mmol) in the presence of palladium () acetate (22.5
mg), triphenylphosphine (79 mg), and 2 M aqueous
sodium carbonate (15 mL). The product,
4-2(-aminophenyl)-l-benzyl-5-(2-methylpropyl)-l
H-pyrazole-3- carbonitrile, was used without
purification. Part F The material from Part E was
treated according to the method described in Part H of
Examples 1-4. Following the work-up procedure and
chromatographic purification (eluting with
chloroform/CMA in a gradient from 97:3 to 87:13), 1.81
g of product were obtained as a beige solid. A portion
(0.63 g) was recrystallized from acetonitrile (28.6
mL/g), isolated by filtration, washed with
acetonitrile, and dried for 36 hours in a vacuum oven
at 65 0C to provide 559 mg of
2-benzyl-l-(2-methylpropyl)-2 H-pyrazolo[3,4-
c]quinolin-4-amine as large, beige needles, mp 194-196
0C. MS (APCI) m/z 331 (M + H)+; Anal. Calcd for
C21H22N4: C, 76.33; H, 6.71; N, 16.96. Found: C,
76.03; H, 6.84; N, 16.97.Example 9
l-(2-Methylpropyl)-2 -pyrazolo[3,4-c]quinolin-4-amine
Hydrogen bromide (10 mL of 30% by weight in acetic
acid) and 2-benzyl-l-(2-
methylpropyl)-2H-pyrazolo[3,4-c]quinolin-4-amine (0.75
g, 2.27 mmol) were combined in a TEFLON-lined Parr
vessel and heated at 150 0C for 24 hours and then
allowed to cool to ambient temperature over five
hours. The reaction was filtered to remove a solid,
and the filtrate was adjusted to pH 7 with the
addition of 50% sodium hydroxide and 2M aqueous sodium
carbonate. A precipitate formed and was isolated by
filtration, washed with water, and air-dried. The
solid was purified by chromatography on a HORIZON HPFC
system (25+M cartridge, eluting with chloroform/CMA in
a gradient from 80:20 to 40:60) followed by
recrystallization from acetonitrile (19 mL/g) and a
small amount of methanol. The crystals were isolated
by filtration, washed with acetonitrile, and dried for
36 hours in a vacuum oven at 65 0C to provide 139 mg
of l-(2-methylpropyl)-2 -pyrazolo[3,4-
c]qumolin-4~amine as small, pale orange needles, mp
248-249 C. MS (APCI) m/z 241 (M + H)+; Anal. Calcd for
Ci4H16N4  0.17 CH3OH  0.16H2O: C, 68.45; H, 6.89; N,
22.53. Found: C, 68.43; H, 6.87; N, 22.53. Example 10
1-Ethyl-2-methyl-2 -pyrazolo[3,4-c]quinolin-4-amme
Part A Sodium tert-butoxide (66.64 g, 0.693 mol) was
added over a period of 20 minutes to ethanol (450 mL)
under a nitrogen atmosphere. When all solids had
dissolved, amixture of diethyl oxalate (101.28 g,
0.693 mol) and 2-butanone (50.0 g, 0.693 mol) was
added over a period of 12 minutes. The reaction was
stirred at ambient temperature for 1.5 hours and then
used in the next step. Part B The solution from Part A
was treated with glacial acetic acid (115 mL) and then
cooled to 0 0C. Methylhydrazine (36.5 mL, 0.693 mmol)
was slowly added over a period of 20 minutes. The
reaction was allowed to warm to ambient temperature,
stirred for two hours, and concentrated under reduced
pressure. The residue was made basic with the addition
of 2 M aqueous sodium carbonate and extracted with
tert-butyl methyl ether (3 x 



40OmL). The combined extracts were dried over sodium
sulfate, filtered, and concentrated under reduced
pressure to provide 100 g of a red oil. Half of the
oil was purified by chromatography on a HORIZON HPFC
system (eluting with hexanes:ethyl acetate in a
gradient from 100:0 to 0:100 to provide 6.53 g of
ethyl 5-ethyl-l-methyl-l - pyrazole-3-carboxylate as a
yellow oil. Part C A mixture of ethyl 5-ethyl-l
-methyl-lH-pyrazole-3-carboxylate (5.03 g, 27.6 mmol)
and ammonium hydroxide (28 mL of 30%) was stirred for
18 hours at ambient temperature. A precipitate formed,
was isolated by filtration, and washed with cold
hexanes to provide 2.60 g of 5-ethyl-l-methyl-l
H-pyrazole-3-carboxamide as a white solid, mp 170-172
0C. Anal. Calcd for C7H11N3O: C, 54.89; H, 7.24; N,
27.43. Found: C, 54.87; H, 7.56; N, 27.58. The product
was mixed with material from another run. Part D
5-Ethyl-l-methyl-l/f-pyrazole-3-carboxamide (3.8 g, 25
mmol) was treated with phosphorous oxychloride (18 mL,
0.19 mol) according to the method described in Part C
of Example 8 to provide 2.68 g of 5-ethyl-l-memyl-l/
-pvrazole-3-carbonitrile as a yellow oil. Part E
5-Ethyl-1-methyl-1 -pyrazole-3-carbonitrile (2.68 g,
19.8 mmol) was treated with potassium acetate (2.91 g,
29.7 mmol) and bromine (3.16 g, 19.8 mmol) in acetic
acid (25mL) according to a modification of the method
described in Part F of Examples 1-4. The extraction
was carried out with tert-butyl methyl ether, and the
combined extracts were dried over sodium sulfate,
filtered, and concentrated under reduced pressure to
provide 3.8 g of a white solid. A small portion of the
solid was recrystallized from ethanol to provide
4-bromo-5-ethyl-l-methyl-l -pyrazole-3-carbonitrile as
long, white needles, mp 72-74 C. Anal. Calcd for
C7H8BrN3: C, 39.28; H3 3.77; N, 19.63. Found: C,
39.26; H, 3.55; N, 19.63. Part F A modification of the
method described in Part G of Examples 1-4 was used to
couple 4-bromo-5-ethyl-l-methyl-l
-pyrazole-3-carbonitrile (1.65 g, 7.7 mmol) and 2-
aminophenylboronic acid hydrochloride (2.01 g, 11.6
mmol) in the presence of palladium () acetate (17.3
mg, 0.077 mmol), triphenylphosphine (60.6 mg, 0.23
mmol), and 2 M aqueous sodium carbonate (11.6 mL). At
the end of the reaction, tert-butyl methyl ether was
added. The aqueous phase was separated and extracted
with tert-butyl methyl ether (2 x); the combined
organic fractions were dried over sodium sulfate,
filtered, and concentrated under reduced pressure to
provide a mixture of4-(2-aminophenyl)-5-ethyl-lmethyl-
l H-pyrazole-3-carbonitrile and l-ethyl-2-methyl-2
H-pyrazolo[3,4-c]quinolin-4- amine. Part G Ethanol (12
mL) was cooled to 0 0C, and acetyl chloride (0.91 g,
12 mmol) was added. The solution was allowed to warm
to ambient temperature and stirred for 30 minutes. A
suspension of the material from Part F in ethanol (5
mL) was added, and the mixture was heated at reflux
for four hours. The reaction was allowed to cool to
ambient temperature. A precipitate was present,
isolated by filtration, and combined with material
from another run. Chloroform (4 mL) and 2 M aqueous
sodium carbonate were added, and the mixture was
stirred for six hours. A precipitate formed and was
isolated by filtration, washed sequentially with cold
water and cold hexanes, and dried in a vacuum oven at
60 0C to provide 0.85 g of l-ethyl-2-methyl-2
-pyrazolo[3,4-c]quinolin-4-amine as a white solid, mp
257-259 0C.Anal. Calcd for C13Hi4N4"0.2H2O: C5 67.92;
H, 6.31; N, 24.37. Found: C, 67.69; H, 6.40; N, 24.76.
Example 11
l,2-Diethyl-2H-pyrazolo[3,4-c]quinolin-4-aniine Part A
A solution of ethyl 2,4-dioxohexanoate ( 0.345 mol),
prepared as described in Part A of Example 10, in
glacial acetic acid (350 mL) was cooled to 0 0C.
Ethylhydrazine oxalate (41.43 g, 0.276 mol) was added
over a period of 20 minutes. The reaction was allowed
to warm to ambient temperature, stirred for 20 hours,
and concentrated under reduced pressure. The residue
was adjusted to pH 10 with the addition of 2 M aqueous
sodium carbonate, and chloroform was added. The
mixture was filtered to remove a solid. The aqueous
filtrate was extracted with chloroform (3 x), and the
combined organic fractions were dried over sodium
sulfate, filtered, and concentrated under reduced
pressure to provide 29.4 g of ethyl l,5-diethyl-l
-pyrazole-3~carboxylateas an orange oil, which was
used without purification. Part B A mixture of ethyl
l,5-diethyl-l -pyrazole-3-carboxylate (29.4 g,
0.150mol) and ammonium hydroxide (150 mL of 30%) was
stirred overnight at ambient temperature. An analysis
by thin layer chromatography (TLC) indicated the
reaction was incomplete. The reaction was then heated
for 14 hours at 125 0C in a pressure vessel, allowed
to cool to ambient temperature, and cooled to 0 0C. A
precipitate formed, was isolated by filtration, and
washed with cold hexanes to provide 8.3 g of
l,5-diethyl-l ~pyrazole-3-carboxamide as a white
solid, mp 129-131 0C. Anal. Calcd for C8Hi3N3O: C,
57.47; H, 7.84; N, 25.13. Found: C, 57.37; H, 8.04; N,
25.43.Part C l^-Diethyl-l -pyrazole-S-carboxamide (8.3
g, 0.050 mol) was treated with phosphorous oxychloride
(35 mL) according to the method described in Part C of
Example 7. The reaction was heated for 2.5 hours to
provide 7.6 g of l,5-diethyl-l -pyrazole-3-
carbonitrile as a yellow oil, which was used without
purification. Part D The material from Part C was
treated with potassium acetate (7.30 g, 7.44 mmol) and
bromine (7.92 g, 49.6 mmol) in acetic acid (60 mL)
according to a modification of the method described in
Part F of Examples 1-4. The reaction was cooled in an
ice bath during the addition of bromine. After the
addition, the reaction was stirred at ambient
temperature over three days. The extraction was
carried out with chloroform (3 x 100 mL), and the
combined extracts were dried over sodium sulfate,
filtered, and concentrated under reduced pressure to
provide 9.4 g of4-bromo-l,5-diethyl-l
H-pyrazole-3-carbonitrile as an orange oil, which
crystallized to an orange solid. The product was used
without purification. Part E 4-Bromo-l,5-diethyl-l
-pyrazole-3-carbonitrile (4.56 g, 20.0 mmol) and 2-
aminophenylboronic acid hydrochloride (5.20 g, 30.0
mmol) were coupled in the presence of palladium (U)
acetate (45 mg, 0.20 mmol), triphenylphosphine (157
mg, 0.599 mmol), and 2 M aqueous sodium carbonate (30
mL) according to the method described in Part F of
Example 10. The product,
4-(2-aminophenyl)-l,5-diethyl-l
H-pyrazole-3-carbonitrile, was used without
purification. Part F The material from Part E was
added to a solution of acetyl chloride (2.36 g, 30.0
mmol) in ethanol (30 mL) according to a modification
of the method described in Part G of Example 10. The
reaction was heated at reflux for six hours and then
heated at 81 0C overnight. The crude product was
purified by chromatography on a HORIZON HPFC system
(eluting with a gradient of chloroform/CMA) followed
by recrystallization from acetonitrile. The crystals
were heated a second time in acetonitrile in the
presence of activated charcoal, which was removed by
hot filtration, and recrystallized to provide0.440 g
of l,2-diethyl-2/f-pyrazolo[3,4-c]quinolin-4-amine as
an off-white crystalline solid, mp 234-236 0C. Anal.
Calcd for C14H16N4: C, 69.97; H, 6.71; N, 23.31.
Found: C, 69.93; H, 7.03;N, 23.61. 



Example 12
2-Ethyl-l-(2-methanesulfonylethyl)-2i7-pyrazolo[3
J4-c]quinolin-4-amine Part A Diethyl oxalate (19.8 g,
135 mmol) and 4-methylthio-2-butanone (16 g, 135 mmol)
were added to a solution of potassium tert-butoxide
(13 g, 135 mmol) in ethanol (97 mL) according to the
method described in Part A of Example 10. Part B
Acetic acid (38 mL) and potassium acetate (20 g, 200
mmol) were sequentially added to the solution from
Part A. The resulting suspension was cooled to 0 0C,
and ethylhydrazine oxalate (20.3 g, 135 mmol) was
added with vigorous stirring over a period often
minutes. The reaction was stirred for 15 minutes at 0
0C and for one hour at ambient temperature and then
concentrated under reduced pressure. Saturated aqueous
sodium carbonate was added to adjust the residue to pH
9, and water was added. The mixture was extracted with
dichloromethane (2 x 100 mL), and the combined
extracts were washed with brine (100 mL), dried over
sodium sulfate, filtered, and concentrated under
reduced pressure. The resulting dark oil was purified
by column chromatography on silica gel (eluting with
1:1 ethyl acetate/hexanes) to provide 8.8 g of ethyl
l-ethyl-5-(2- methylsulfanylethyl)-l/
-pyrazole-3-carboxylate as an orange oil. Part C mCPBA
(17.9 g, 72.6 mmol, ~70% pure) was added in portions
to a solution of ethyl
l-ethyl-5-(2-methylsulfanylethyl)-l
H-pyrazole-3-carboxylate (8.8 g, 36 mmol) over aperiod
of 15 minutes. The reaction was then stirred at
ambient temperature for 20 minutes and partitioned
between chloroform (100 mL) and saturated aqueous
sodium carbonate (100 mL). The organic layer was
separated and washed with brine (100 mL), dried over
sodium sulfate, filtered, and concentrated under
reduced pressure. The crude product was purified by
column chromatography on silica gel (eluting with
ethyl acetate) to provide 4.6 g of ethyl
l-ethyl-5-(2-methanesulfonylethyl)-l
H-pyrazole-3-carboxylate as a white solid. Part D The
method described in Part C of Example 10 was used to
treat ethyl l-ethyl-5-(2- methanesulfonylethyl)-l
H-pyrazole-3-carboxylate (4.6 g, 17 mmol) with
ammonium hydroxide (100 mL). The solid was isolated by
filtration and washed with water to provide 3.0 g of
l-ethyl-5-(2-methanesulfonylethyl)-l
H-pyrazole-3-carboxamide as a white powder, which was
mixed with material from another run. Part E A
modification of the method described in Part E of
Examples 1-4 was used to treat
l-ethyl-5-(2-methanesulfonylethyl)-l
-pyrazole-3-carboxamide (3.46 g, 14.1 mmol) with
phosphorous oxychloride (10 mL). The reaction was
heated for 2.5 hours. After the addition of ammonium
hydroxide (35 mL of 28%) a precipitate formed. The
mixture was stirred for 30 minutes, and the
precipitate was isolated by filtration and washed with
water to provide 3.1 g of
l-ethyl-5-(2-methanesulfonylethyl)-l
H-pyrazole-3-carbonitrile as a white powder. Part F A
modification of the method described in Part F of
Examples 1-4 was used to treat a solution of
l-ethyl-5-(2-methanesulfonylethyl)-liJ-pyrazole-3-carb
onitrile (3.1 g, 14 mmol) in acetic acid (27 mL) with
potassium acetate (2 g, 20 mmol) and bromine (2.2 g,
14 mmol). The reaction was stirred for 20 minutes
before the addition of aqueous sodium hydrogensulfite
(1 mL). After the addition of saturated aqueous sodium
carbonate, a precipitate formed, was isolated by
filtration, and washed with water to provide 2.4 g of
a 2:1 mixture
of4-bromo-l-ethyl-5-(2-methanesulfonylethyl)-l
-pyrazole-3-carbonitrile and
l-ethyl-5-(2-methanesulfonylethyl)-l
-pyrazole-3-carbonitrile, which was used without
purification.Part G Triphenylphosphine (6.1 mg, 0.023
mmol) and palladium (H) acetate (1.75 mg, 0.0018 mmol)
were added to a mixture of the material from Part F,
2-aminophenylboronic acid hydrochloride (2.03 g, 11.8
mmol), 2 M aqueous sodium carbonate (23 mL), water (3
mL) and n-propanol (14 mL) according to a modification
of the method described in Part G of Examples 1-4. The
work-up procedure was carried out by partitioning
between dichloromethane (100 mL) and saturated aqueous
sodium carbonate (50 mL) and extracting with
dichloromethane (50 mL). Following the work-up
procedure, the crude product mixture was triturated
with ethyl acetate, and a white solid was removed by
filtration. The filtrate was concentrated under
reduced pressure and purified by column chromatography
on silica gel (eluting with 90:10
dichloromethane/methanoi) followed by
recrystallization from acetonitrile. The crystals were
isolated by filtration, washed with acetonitrile, and
dried under vacuum for 20 hours at 60 0C to provide
0.05 g of 2-ethyl-l- (2-methanesulfonylethyl)-2
H-pyrazolo[3,4-c]quinolin-4-amine as pale yellow
needles, mp 220-222 C. Anal. Calcd for C15Hi
8N4O2S"0.25H2O: C, 55.80; H, 5.77; N, 17.35. Found: C,
55.71; H, 5.60;N, 17.41. Example 13
2-Methyl-l-(2-methylpropyl)-6,7,8,9-tetrahydro-2
H-pyrazolo[3,4-c]quinolin-4-amine trifluoroacetate A
solution o f 2-methyl-
1-(2-methylpropyl)-2H-pyrazolo[3 ,4-c]quinolin-4-amine
(0.6 g, 2 mmol), prepared as described in Example 3,
in trifluoroacetic acid (10 mL) was treated with
platinum (IV) oxide (0.5 g) and shaken under hydrogen
pressure (50 psi, 3.4 x 105 Pa) for 24 hours. The
reaction mixture was diluted with chloroform (20 mL)
and filtered through a layer of CELITE filter agent.
The filtrate was concentrated under reduced pressure
and dissolved in chloroform (50 mL). The solution was
adjusted to pH12 with the addition of ammonium
hydroxide and stirred for 20 minutes. The organic
layer was separated, dried over magnesium sulfate,
filtered, and concentrated under reduced pressure. The
resulting solid was recrystallized from acetonitrile
to provide 0.3 g
of2-methyl-l-(2-methylpropyl)-6,7,8,9-tetrahydro-2
H-pyrazolo[3,4-c]quinolin-4-amine trifluoroacetate a s
a white powder, mp 204-206 C. Anal. Calcd for
C15H22N4"0.76 CF3COOH: C, 57.51; H, 6.65; N5 16.24.
Found: C, 57.11; H 7.04; N, 16.23. Example 14
l,2-Dimethyl-6,7,8,9-tetrahydro-2
-pyrazolo[3,4-c]quinolin-4-amine A modification of the
method described in Example 13 was used to reduce 1,2-
dimethyl-2H-pyrazolo[3,4-c]quinolin-4-amine (1.0 g,
4.7 mmol), prepared as described in Example 5. During
the work-up procedure, the residue from the filtrate
was suspended in 6 M hydrochloric acid and stirred for
30 minutes. The suspension was adjusted to pH 13 with
the addition of 50% sodium hydroxide. The resulting
solid was isolated by filtration, washed with water,
air-dried, and recrystallized from acetonitrile to
provide 0.74 g of 1,2- dimethyl-6,7,8,9-tetrahydro-2
-pyrazolo[3,4-c]quinolin-4-amine as an off-white
solid, mp 258-259 C. Anal. Calcd for C12H16N4 O.1 H2O:
C, 66.09; H, 7.49; N, 25.69. Found: C, 65.87; H, 7.52;
N, 25.51.Example 15 2-Methyl-l-(2-methylpropyl)-2
H-pyrazolo[3,4-c][1 ,8]naphthyridin-4-amine Part A
tert-Butyl iV-(2-pyridyl)carbamate is available from
the literature procedure (Moraczewski, A. L. et al, J.
Org. Chem., 1998, 63, 7258) or can be prepared by the
following method. Under a nitrogen atmosphere, sodium
bis(trimethylsilyl)amide (225 mL of a 1.0M solution in
tetrahydrofuran) was added over a period of 20 minutes
to a solution of 2-aminopyridine (10.61 g, 108.0
rnmol) in dry tetrahydrofuran (THF) (150 mL). The
solution was stirred for 15 minutes and then cooled to
0 0C. A solution of ditert- hvXy\dicarbonate (24.60 g,
1 12.7 mmol) in THF (50 mL) was added slowly, and the
reaction was allowed to warm to ambient temperature
slowly and stirred overnight. The THF was removed
under reduced pressure, and the residue was
partitioned between ethyl acetate (500 mL) and 0.1 M
hydrochloric acid (250 mL). The organic layer was
separated; washed sequentially with 0.1M hydrochloric
acid (250 mL), water (250 mL), and brine (250 mL);
dried over magnesium sulfate; filtered; and
concentrated under reduced 



pressure. The crude product was purified by
chromatography on a HORIZON HPFC system (651cartridge,
eluting with 80:20 hexanes/ethyl acetate to provide
17.43 g of tertbutyl JV-(2-pyridyl)carbamateas a white
solid. Part B Under a nitrogen atmosphere, a solution
of tert-bx y l N-(2-pyridyl)carbamate (15.71 g, 80.9
mmol) and N,N,N ' N '-tetramethylethylenediamine
(TMEDA, 25.3 g, 218 mmol) in THF (400 mL) was cooled
to -78 0C. n-Butyllithium (81 mL of a 2.5 M solution
in hexanes) was added dropwise over a period of 20
minutes. The solution was stirred for ten minutes, and
then the addition funnel was rinsed with additional
THF (20 mL). The solution was warmed to -6 0C, stirred
for two hours, and cooled again to -78 0C.
Triisopropyl borate (57.7 g, 307 rnmol) was added over
a period often minutes. The resulting solution was
warmed to 0 0C and then poured into saturated aqueous
ammoniumchloride (500 mL). A yellow solid formed and
was stirred with diethyl ether (300 mL), isolated by
filtration, washed with diethyl ether and water, and
air-dried overnight to provide 2- r
-butoxycarbonylamino-3-pyridylboronic acid as a yellow
solid. Part C A solution of 2-ter
-butoxycarbonylamino-3-pyridylboronic acid (7.2 g) and
hydrogen chloride (4 M in ethanol) was heated at
reflux for 20 minutes. Toluene (50 mL) was added, and
the solvents were removed by distillation. The
resulting oil was dissolved in water and adjusted to
pH 8 with the addition of 2 M aqueous sodium
carbonate. The resulting solution was concentrated
under reduced pressure to a volume of 20 mL. Part D
4-Bromo-l-methyl-5-(2-methylpropyl)-l
-pyrazole-3-carbonitrile (2.42 g, 10.0 mmol), prepared
as described in Example 3, solid sodium carbonate (1.6
g, 15 mmol), 1- propanol (25 mL), palladium () acetate
(22 mg, 0.1 mmol), and triphenylphosphine (79 mg, 0.3
mmol) were added to the solution from Part C, and the
reaction was heated at 100 0C under a nitrogen
atmosphere for 6.5 hours. Additional palladium (II)
acetate (22 mg, 0.1 mmol) and triphenylphosphine (79
mg, 0.3 mmol) were added, and the reaction was heated
at 100 0C overnight. The work-up procedure described
in Part G of Examples 1-4 was followed. The crude
product was obtained as a semi-solid and was stirred
with tertbutyl methyl ether to form a solid, which was
isolated by filtration. The solid was purified by
chromatography on a HORIZON HPFC system (40+M
cartridge (eluting with acetone/methanol in a gradient
from 99:1 to 85:1). The resulting solid (450 mg) was
triturated with hot acetonitrile (10 mL), cooled to 0
0C, isolated by filtration, and air-dried to provide
365 mg of 2-methyl-l-(2-n
aethylpropyl)-2H-pyrazolo[3,4-c][l,8]naphthyridin-
4-amine as a white powder, mp >250 0C. MS (APCI) m/z
256 (M + H)+; Anal. Calcd for C14H17N5'0.4H 2O: C,
64.05; H, 6.83; N, 26.68. Found: C, 64.04; H, 7.27; N,
26.70.Example 16 2-Ethyl-1-(2-methylpropyl)-2
-pyrazolo [3,4-c][1,8]naphthyridin-4-amine
Hydrochloric acid (15 mL of IM) was added to a
solution o 2-tertbutoxycarbonylamino- 3-pyridylboronic
acid (3.31 g, 13.9 rnmol), prepared as described in
Parts A and B of Example 15, in 1-propanol (15 mL),
and the resulting mixture was heated at 80 0C for one
hour and allowed to cool to ambient temperature. Solid
sodium carbonate (2.69 g, 25.4 rnmol) was added with
stirring followed by a solution of 4-bromo-l-ethyl-5-
(2-methylpropyl)-lH-pyrazole-3-carbonitrile (1.78 g,
6.95 mmol), prepared as described in Example 2, in
1-propanol (4 mL). Triphenylphosphine (109 mg, 0.42
mmol) was added, and the reaction was evacuated and
backfilled with nitrogen three times and stirred for
five minutes. A solution of palladium (U) acetate (31
mg, 0.14 mmol) in warm toluene (0.5 mL) was added. The
reaction was twice evacuated and backfilled with
nitrogen and then heated at 100 C overnight. An
analysis by HPLC indicated the reaction was
incomplete, and additional triphenylphosphine (109 mg,
0.42 mmol) and palladium (II) acetate (31 mg, 0.14
mmol) were added. The reaction was twice evacuated and
backfilled with nitrogen at heated at reflux for three
days. The 1-propanol was removed under reduced
pressure, and the residue was dissolved in chloroform
(100 mL). The resulting solution was washed with
water, dried over magnesium sulfate, filtered, and
concentrated under reduced pressure. The crude product
was purified by chromatography on a HORIZON HPFC
system as described in Example 15. The resulting solid
(200 mg) was recrystallized from acetonitrile (20 mL)
after hot filtration, isolated by filtration, washed
with cold acetonitrile, and dried overnight in a
vacuum oven at 60 C to provide 0.17 g of 2-ethyl-l-
(2-methylpropyl)-2H-pyrazolo[3,4-c][l,8]naphthyridin-4
-amine as off-white needles, mp 273-276 C. Anal. Calcd
for C15Hi 9N5: C, 66.89; H, 7.11; N, 26.00. Found: C,
66.77; H, 6.94; N, 26.34.Example 17
l-(2-Methylpropyl)-2-propyl-2
H-pyrazolo[3,4-c][l,8]naphthyridin-4-amine A
modification of the method described in Example 16 was
used to treat 2-tertbutoxycarbonylamino-
3-pyridylboronic acid (11.33 mmol) in 1-propanol (10
mL) with hydrochloric acid (12 mL of 1M) followed by
sodium carbonate (1.99 g, 18.8 mmol), 4-
bromo-5-(2-methylpropyl)-l-propyl-l
H-pyrazole-3-carbonitrile (1.53 g, 5.66 mmol, prepared
as described in Example 1) in 1-propanol (5 mL),
triphenylphosphine (44.5 mg, 0.17 mmol), and palladium
() acetate (13 mg, 0.057 mmol) in toluene (0.25 mL).
The reaction was complete after it was heated
overnight. Following the work-up procedure and
purification, 0.18 g of l-(2-methylpropyl)-2-propyl-2
H-pyrazolo[3,4-c][l,8]naphthyridin- 4-amine was
obtained as off-white needles, mp 257-260 0C . Anal.
Calcd for C16H21N5: C, 67.82; H, 7.47; N, 24.71.
Found: C, 67.77; H, 7.59; N, 24.52. Example 18
2-Butyl- 1-(2-methylpropyl)-2H-pyrazolo[3,4-c][1
8]naphthyridin-4-amine A modification of the method
described in Example 16 was used to treat
2-tertbutoxycarbonylamino- 3-pyridylboronic acid (2.98
g, 12.5 mmol) in 1-propanol (15 mL) with hydrochloric
acid (15 mL of 1M) followed by sodium carbonate (2.66
g, 25.1 mmol), 4-bromo-l-butyl-5-(2-methylpropyl)-l
-pyrazole-3-carbonitrile (1.91 g, 6.72 mmol, prepared
as described in Example 4) in 1-propanol (4 mL),
triphenylphosphine (105 mg, 0.400 mmol), and palladium
() acetate (30 mg, 0.13 mmol). The reaction was
complete after it was heated over two nights, and no
additional reagents were added. Following thework-up
procedure and purification, the crude solid was
purified by chromatography on a HORIZON HPFC system
(eluting with chloroform/CMA in a gradient from 100:0
to 75:25 to provide 0.48 g of a light yellow solid,
which was recrystallized and isolated as described in
Example 16 to provide 0.29 g
of2-butyl-l-(2-methylpropyl)-2 -pyrazolo[3,4-
c][l,83naphthyridin-4-amine as off-white needles, rap
219-222 C. Anal. Calcd for C17H23N5: C, 66.86; H,
7.80; N, 23.55. Found: C, 68.56; H, 8.05; N, 23.88.
Example 19 1-(4-Chlorobutyl)-2-ethyl-2H-pyrazolo[3
,4-c]quinolin-4-amine Part A Under a nitrogen
atmosphere, a mixture sodium er -butoxide (39.0 g,
0.406 mol) and ethanol (135 mL) was stirred for 30
minutes; most of the solid was dissolved. A solution
of diethyl oxalate (25.6 mL, 0.189 mol) and
6-chloro-2-hexanone (25.6 mL, 0.189 mol) in ethanol
(20 mL) was added over a period of 20 minutes. The
reaction was stirred at ambient temperature for one
hour, and potassium acetate (28.0 g, 283 mmol) and
acetic acid (95 mL of 2 M) were sequentially added.
The reaction was cooled to 0 0C, and ethylhydrazine
oxalate (31.0 g, 208 mmol) was added in one portion.
The reaction was allowed to warm to ambient
temperature, stirred for two hours, and then
concentrated under reduced pressure. Water was added,
and the resulting solution was adjusted to pH 11 with
the addition of 2M aqueous sodium carbonate. The
mixture was extracted with chloroform; the combined
extracts were dried over sodium sulfate, filtered, and
concentrated under reduced pressure to provide ethyl
5-(4-chlorobutyl)-l -ethyl-IHpyrazole- 3-carboxylate
as a yellow oil that was used without
purification.PartB Potassium acetate (92.6 g, 943
mmol), sodium iodide (7.0 g, 47 inmol), and
N,Ndimethylformamide (DMF) (943 mL) were added to the
material from Part A, and the reaction was heated at
90 0C for four hours under a nitrogen atmosphere and
allowed to 



cool to ambient temperature. Water was added, and the
resulting mixture was extracted with diethyl ether.
The combined extracts were washed with water (3 x),
dried over magnesium sulfate, filtered, and
concentrated under reduced pressure to provide ethyl
5- (4-acetoxybutyl)-l-ethyl-l
H-pyrazole-3-carboxylate, which was used without
purification. Part C A solution of the material from
Part B in methanol (150 mL) was treated with ammonium
hydroxide (150 mL) according to a modification of the
method described in Part D of Examples 1-4. The
reaction was heated overnight at 125 0C and allowed to
cool to ambient temperature. The methanol and some
water were removed under reduced pressure, and the
remaining solution was extracted with chloroform. The
combined extracts were dried over sodium sulfate,
filtered, and concentrated under reduced pressure to
provide 18.0 g of l-ethyl-5-(4-hydroxybutyl)-l
H-pyrazole-3-carboxarriide as a dark oil that was used
without purification. Part D A modification of the
method described in Part E of Examples 1-4 was used to
treat l-ethyl-5-(4-hydroxybutyl)-l
H-pyrazole-3-carboxamide (18.2 g, 86. 1 mmol) with
phosphorous oxychloride (60 mL). The reaction was
heated for three hours before cooling to 0 0C and
pouring into ice water. The mixture was adjusted to pH
12 with the addition of 2 N aqueous sodium carbonate
and extracted with chloroform. The combined extracts
were passed through a layer of silica gel (eluting
first with chloroform and then with 1:1 hexane/ethyl
acetate to provide 10.8 g of
5-(4-chlorobutyl)-l-ethyl-l H-pyrazole-3- carbonitrile
as a dark oil. Part E 5-(4-Chlorobutyl)-l-ethyl-l
H-pyrazole-3-carbonitrile (10.8 g, 51.0 mmol) was
treated with potassium acetate (10.0 g, 102 mmol) and
bromine (2.9 mL, 56 mmol) in acetic acid (102 mL), and
the reaction was stirred overnight at ambient
temperature. The acetic acid was removed under reduced
pressure, and the residue was partitioned betweenwater
and chloroform. The mixture was adjusted to pH 10 with
the addition of 2 N aqueous sodium carbonate. The
aqueous layer was extracted with chloroform, and the
combined organic layers were dried over sodium
sulfate, filtered, and concentrated under reduced
pressure. The resulting yellow oil was purified by
chromatography on a HORIZON HPFC system (eluting with
hexanes/ethyl acetate in a gradient from 95:5 to
50:50) to provide 4-bromo-5-(4-chlorobutyl)-l-ethyl-l
-pyrazole-3-carbonitrile. Part F 2-Aminophenylboronic
acid hydrochloride (1.88 g, 10.8 mmol), potassium
phosphate (6.9 g, 32 mmol),
tris(dibenzylideneacetone)dipalladium(0) chloroform
adduct (186 mg, 0.18 mmol), and
bis[(2-diphenylphosphino)phenyl]ether (116 mg, 0.217
mmol) were added to a solution of
4-bromo-5-(4-chlorobutyl)-l-ethyl-l H-pyrazole-3-
carbonitrile (2.1 g, 7.2 mmol) in toluene (45 mL).
Nitrogen was bubbled through the reaction mixture, and
then the reaction was heated at 110 0C for 48 hours.
The mixture was filtered through a layer of silica gel
(eluting with 3:2 chloroform/methanol). The filtrate
was concentrated under reduced pressure and dissolved
in ethanol (36 mL). Hydrogen chloride (5.4 mL of a 4 M
solution in ethanol) was added to the resulting
solution, and the reaction was heated at reflux for
two hours and allowed to cool to ambient temperature.
The solvent was removed under reduced pressure, and
the residue was adjusted to pH 11 with the addition of
2 M aqueous sodium carbonate. The mixture was diluted
with brine and exitracted with chloroform. The
combined extracts were dried over sodium sulfate,
filtered, and concentrated under reduced pressure. The
crude product was purified by chromatography on a
HORIZON HPFC system (40+M cartridge, eluting with
chloroform/CMA in a gradient from 100:0 to 70:30). The
resulting dark semi-solid was recrystallized from
acetonitrile to provide 175mg of
l-(4-chlorobutyl)-2-ethyl-2H~pyrazolo[3,4-e]quinolin-4
- amine as a tan solid. Anal. Calcd for C16H19ClN4: C,
63.47; H, 6.32; N, 18.50. Found: C, 63.80; H 6.58; N,
18.38.Example 20 -[4-(4-Amino-2-ethyl-2
-pyrazolo[3,4-c]quinolin-l-yl)butyl]methanesulfonamide
Methanesulfonamide (1.14 g, 12.0 mmol) was added to a
suspension of sodium hydride (60% dispersion in
mineral oil, 480 mg, 12.0 mmol) in DMF (5 mL); the
reaction was stirred for five minutes.
l-(4-Chlorobutyl)-2-ethyl-2
-pyrazolo[3,4-c]quinolin-4- amine (0.70 g, 2.4 mmol,
prepared as described in Example 19) in DMF (2 mL) and
sodium iodide (90 mg, 0.6 mmol) were sequentially
added. The reaction was heated at 8O 0C for one hour
and 90 0C for three hours, allowed to cool to ambient
temperature, and poured into ice water (70 mL). A
precipitate was removed by filtration, and the
filtrate was washed with diethyl ether. A precipitate
formed in the aqueous layer over a period o f 24 hours
and was isolated by filtration and washed with water
to provide 200 mg of N-[4- (4-amino-2-ethyl-2
-pyrazolo[3,4-c]quinolin-
1-yl)butyl]methanesulfonamide as tan crystals, mp
192-194 C. MS (APCI) m/z 362 (M + H)+; Anal. Calcd for
C17H23N5O2S: C, 56.49; H, 6.41; N, 19.37. Found: C,
56.40; H, 6.56; N, 19.24. Example 21
4-(4-Amino-2-ethyl-2H-pyrazolo[3,4-c]quinolin-
1-yl)butan-1-ol Part A Potassium acetate (1.69 g, 17.2
mmol), sodium iodide (255 mg, 1.7 mmol), and DMF (17
mL) were added to 4-bromo-5-(4-chlorobutyl)-l-ethyl-l
-pyrazole-3-carbonitrile (1.0 g, 3.4 mniol, prepared
as described in Parts A-E of Example 19), and the
reaction was heated at 100 0C for two hours under a
nitrogen atmosphere and allowed to cool to ambient
temperature. Water was added, and the resulting
mixture was extracted with diethyl ether. The combined
extracts were washed with brine, dried over magnesium
sulfate, filtered, and concentrated under reduced
pressure. The crude product was purified by
chromatography on a HORIZON HPFC system (40+M
cartridge, eluting with hexanes/ethyl acetate in a
gradient from 90:10 to 60:40) to provide 0.86 g
of4-(4-bromo- 5-cyano-2-ethyl-2 H-pyrazol-3-yl)butyl
acetate. Part B Triphenylphosphine (21 mg, 0.082
mmol), 2-aminophenylboronic acid hydrochloride (710
mg, 4.1 mmol), 2 M aqueous sodium carbonate (4.1 mL),
-propanol (4.8 mL), and water (1 mL) were added to
4-(4-bromo-5-cyano-2-ethyl-2 H-pyrazol-3- yl)butyl
acetate (0.86 mg, 2.7 mmol), and the flask was
evacuated and backfilled with nitrogen five times
before the addition of palladium () acetate (6.0 g,
0.027 mmol). The reaction was evacuated and backfilled
with nitrogen three more times and then heated
overnight at 100 0C. An analysis by HPLC indicated
that the reaction was incomplete. Additional
triphenylphosphine (10 mg, 0.038 mmol),
2-aminophenylboronic acid hydrochloride (300 mg, 1.73
mmol), solid sodium carbonate (500 mg), and palladium
() acetate (3.0 g, 0.013 mmol) were added at ambient
temperature, and the reaction was heated at reflux for
three hours and allowed to cool to ambient
temperature. The reaction was diluted with brine and
extracted with chloroform. The combined extracts were
dried over sodium sulfate, filtered, and concentrated
under reduced pressure. Methanol (10 mL) and sodium
methoxide (2.2 mL of a 47% solution in methanol) were
added to the resulting dark oil. The reaction was
heated at reflux for three hours, allowed to cool to
ambient temperature, and concentrated under reduced
pressure. The residue was diluted with water and
extracted with chloroform. The combined extracts were
dried over sodium sulfate, filtered, and concentrated
under reduced pressure. The crude product was purified
by chromatography on a HORIZON HPFC system (40+M
cartridge, eluting with chloroform/CMA in a gradient
from 100:0 to 75:25) to provide an oil. The oil was
crystallized from acetonitrile and recrystallized from
acetonitrile to provide 250 mg of
4-(4-amino-2-ethyl-2H-pyrazolo[3,4-c]quinolin-l-yl)but
an-l-ol as gold-colored crystals, mp 159-160 C. MS
(APCI) m/z 285 (M + H)+; Anal. Calcd for C16H20N4O: C,
67.58; H, 7.09; N, 19.70. Found: C, 67.32; H, 7.41; N,
19.80. Example 22 



2-[4-(4-Amino-2-ethyl-2H-pyrazolo[3,4-c]quinolin-
1-yl)butyl]isoindole-1,3-dione Part A Potassium
phthalimide (954 mg, 5.15 mmol), sodium iodide (130
mg, 0.86 mmol), and DMF (5 mL) were added to
4-bromo-5-(4-chlorobutyl)-l-ethyl-l H-pyrazole-3-
carbonitrile (1.0 g, 3.4 mmol, prepared as described
in Parts A-E of Example 19), and the reaction was
heated at 100 0C for 45 minutes under a nitrogen
atmosphere and allowed to cool to ambient temperature.
Water (50 mL) was added, and the resulting mixture was
stirred at 0 0C. A precipitate formed, was isolated by
filtration, and was dissolved in chloroform. The
resulting solution was dried over sodium sulfate,
filtered, and concentrated under reduced pressure. An
analysis by nuclear resonance spectroscopy (NMR)
indicated that starting material was present. The
solid was treated with potassium phthalimide (1.27 g,
6.88 mmol), sodium iodide (130 mg, 0.86 mmol), and DMF
(5 mL) and heated at 90 0C for three hours. Water (50
mL) was added, and the resulting solid was isolated by
filtration to provide 0.97 g of
4-bromo-l-ethyl-5-(4-phthalimidobutyl)-l -
pyrazole-3-carbonitrile as a gray, crystalline
solid.Part B 4-Bromo-l-ethyl-5-(4-phthalimidobutyl)-l
-pyrazole-3-carbonitrile (0.97 g, 2.4 mmol) was
treated with 2-aminophenylboronic acid hydrochloride
(839 mg, 4.84 mmol), potassium phosphate (2.56 g, 12.1
mmol), tris(dibenzylideneacetone)dipalladium(0)
chloroform adduct (124 mg, 0.12 mmol), and
bis[(2-diphenylphosphino)phenyl]ether (75 mg, 0.14
mmol) according to the method described in Part F of
Example 19. The reaction was heated for 24 hours.
Following the purification and recrystallization,
0.157 g of 2-[4- (4-ammo-2-ethyl-2
-pyrazolo[3,4-c]quinolin-l-yl)butyl]isomdole-l,3
-dione was obtained as brown crystals, mp 216-217 0C.
Anal. Calcd for C24H23N5O2: C, 69.72; H, 5.61; N,
16.94. Found: C, 69.47; H, 5.89; N, 16.94. Example 23
l-(2-Aminoethyl)-2-ethyl-2
-pyrazolo[3,4-c]quinolin-4-amine ciihydrochloride Part
A 4-Phthalimido-2-butanone was obtained from the
literature procedure, Eriks et al, J. Med. Chem.,
1992, 35, 3239-3246. Sodium -butoxide (20.75 g, O.216
mol) was added over a period of 12 minutes to ethanol
(160 mL) under a nitrogezn atmosphere. When all solids
had dissolved, diethyl oxalate (31.55 g, 0.216 mol)
and a suspension of 4- phthalimido-2-butanone (46.9 g,
0.216 mol) were sequentially added. The reaction was
stirred at ambient temperature for 2.5 hours. A
precipitate was present and was isolated by filtration
to provide 37.4 g of ethyl
2,4-dioxo-6-phthalimidohexanoate, sodium salt as a
light orange solid. Part B A modification of the
method described in Part A of Example 1 1 was
followed. A solution of ethyl
2,4-dioxo-6-phthalimidohexanoate, sodium salt (37.64
g, 0.110 mol) in glacial acetic acid (160 L) was
cooled to 10 0C before the addition
ofethylhydrazineoxalate (16.52 g, 0.110 mol). During
the addition, the reaction temperature was maintained
between 9 and 11 0C. The reaction was complete in two
hours. The crude product, a reddish-orange oil, was
treated with diethyl ether (150 mL) to form a solid,
which was isolated by filtration to provide 26.5 g of
ethyl l-ethyl-5-(2-phthalimidoethyl)- l
-pyrazole-3-carboxylate as a tan solid. Part C A
solution of ethyl l-ethyl-5-(2-phthalimidoethyl)-l
H-pyrazole-3-carboxylate (10.0 g, 29.3 mmol) in
hydrochloric acid (20 mL of 1M) and acetic acid (60
mL) was heated at 105 0C for 14.5 hours. An analysis
by HPLC indicated the presence of starting material;
the reaction was heated at 115 0C for three hours and
cooled to ambient temperature. The reaction was poured
into ice water (200 mL). A precipitate formed and was
isolated by filtration, washed with water, and dried
in the filter funnel for 1.5 hours to provide 7.64 g
of white solid. Toluene (40 mL) and thionyl chloride
(20 mL) were added to the white solid, and the mixture
was heated at 115 0C for 40 minutes, cooled to ambient
temperature, and concentrated under reduced pressure.
Toluene was added and removed under reduced pressure.
Dichloromethane (60 mL) was added to the residue, and
the resulting solution was cooled to 0 0C.
Concentrated ammonium hydroxide (20 mL) was added, a
precipitate formed, and the reaction was stirred for
five minutes. The mixture was concentrated under
reduced pressure, and the resulting solid was washed
with water twice and dried on the filter funnel. The
solid was combined with material from another run and
recrystallized from ethanol (45 mL/g) to provide 8.5 g
of l-ethyl-5-(2-phthalimidoethyl)-l H-pyrazole-3-
carboxamide. Part D A solution of
l-ethyl-5-(2-phthalimidoethyl)-l
-pyrazole-3-carboxamide (8.5 g, 27.2 mmol) and thionyl
chloride (20 mL) in toluene (40 mL) was heated at
reflux for five hours, allowed to cool to ambient
temperature, and concentrated under reduced pressure.
The residue was dissolved in chloroform and made basic
with the addition of 2 M sodium carbonate. The aqueous
layer was separated at extracted with chloroform (4
x), and the combined organic fractions were washed
with brine. The brine was extracted with chloroform (4
x). The combined organic fractions were dried over
magnesium sulfate, filtered, and concentrated under
reduced pressure. The crude product (8.08 g) was
purifiedby chromatography on a HORIZON HPFC system
(651 cartridge, eluting with chloroform/CMA in a
gradient from 100:0 to 80:20) to provide 7.73 g of
l-ethyl-5-(2- phthalimidoethyl)-l
-pyrazole-3-carbonitrile as a white solid. Part E
Potassium acetate (3.9 g, 39.5 mmol) was added to a
solution of l-ethyl-5-(2- phthalimidoethyl)-l
-pyrazole-3-carbonitrile (7.73 g, 26.3 mmol) in acetic
acid (37.5 mL) and dichloromethane (75 mL). Bromine
(5.88 g, 36.8 mmol) was added, and the reaction was
stirred for 14 hours. A precipitate was present.
Saturated aqueous sodium hydrogensulfite was added,
and the dichloromethane was removed under reduced
pressure. Water (500 mL) was added with stirring, and
the resulting solid was isolated by filtration, washed
with water, and dried on the filter funnel to provide
4-bromo-l-ethyl-5-(2- phthalimidoethyl)-l
-pyrazole-3-carbonitrile. Part F Hydrazine hydrate
(4.26 g, 85.1 mmol) was added to a solution of
4-bromo-lethyl- 5-(2-phthalimidoethyl)-l
H-pyrazole-3-carbonitrile (6.35 g, 17.0 mmol) in
ethanol, and the solution was heated at reflux for one
hour and cooled to ambient temperature. A precipitate
formed and was isolated by filtration and washed with
cold ethanol. The filtrate was concentrated under
reduced pressure, and the resulting white solid was
twice treated with toluene and concentrated under
reduced pressure. The combined solids were dissolved
in l-methyl-2-pyrrolidinone (NMP) (30 mL), and di- er
-butyl dicarbonate (4.37 g, 20.0 mmol) was added. The
reaction was stirred overnight, and additional
di-tert-butyl dicarbonate (0.50 g, 2.3 mmol) was
added. The reaction was stirred for 25 minutes and
cooled to 0 0C. Water (350 mL) was added to form a
precipitate, and the mixture was stirred for 30
minutes. The solid was isolated by filtration, washed
with water, and purified by chromatography on a
HORIZON HPFC system (651 cartridge, eluting with
hexanes/ethyl acetate in a gradient from 60:40 to
40:60) to provide 5.73 g of [2-(4-bromo-
5-cyano-2-emyl-2 -pyrazol-3-yl)ethyl]ter -butyl
carbamate as a white solid. Part G
2-[(2,2-Dimethylpropanoyl)amino]phenylboronic acid
(also known as 2- pivaloylaminobenzene)boronic acid)
was prepared using the literature procedure of Rocca,
P. et al, Tetrahedron, 1993, 49, 49-64. The method
described in Part G of Examples 1-4was used to couple
[2-(4-bromo-5-cyano-2-ethyl-2 H-pyrazol-3-yl)ethyl]
rt-butyl carbamate (5.50 g, 16.0 mmol) and
(2-pivaloylaminobenzene)boronic acid (5.3 g, 24 mmol)
in the presence of palladium () acetate (72 mg, 0.32
mmol), triphenylphosphine (252 mg, 0.96 mmol), and 2 M
aqueous sodium carbonate (12 mL). After the reaction
was heated for nine hours, additional palladium ()
acetate (72 mg, 0.32 mmol), triphenylphosphine (252
mg, 0.96 mmol), and 2-[(2,2-
dimethylpropanoyl)amino]phenylboronic acid (1.8 g, 8.1
mmol) were added, and the reaction was heated for an
additional 15 hours. The crude product was purified by



chromatography on a HORIZON HPFC system (651
cartridge, eluting with hexanes/ethyl acetate in a
gradient from 70:30 to 35:65) to provide 4.35 g of
rt-butyl 2-(3-cyano-4-{2-
[(2,2-dimethylpropanoyl)amino]phenyl}- 1-ethyl- l
-pyrazol-5-yl)ethylcarbamate containing small amounts
of [2-(4-bromo-5-cyano-2-ethyl-2 H-pyrazol-3-yl)ethyl]
er -butyl carbamate and [2-(5~cyano-2-ethyl-2/
-pyrazol-3-yl)ethyl] t rt-butyl carbamate. Part H A
solution of the material from Part G in ethanol (50
mL) was treated with sodium t t-butoxide (2 mmol) and
heated at 100 0C under a nitrogen atmosphere for 3.5
hours. The reaction was allowed to cool to ambient
temperature, and the ethanol was removed under reduced
pressure. The residue was partitioned between
chloroform and brine. The aqueous layer was separated
and extracted with chloroform (4 x). The combined
organic fractions were dried over magnesium sulfate,
filtered, and concentrated under reduced pressure. The
crude product was purified by chromatography on a
HORIZON HPFC system (40+M cartridge, eluting with
chloroform/CMA in a gradient from 95:5 to 60:40) to
provide 1.71 g of 2-(4-ammo-2-ethyl-2
~pyrazolo[3,4-c]quinolin-l-yl)ethyl tert-butyl
carbamate as a white solid containing a small amount
of hexane. Part I Hydrogen chloride (5 mL of a 4 M
solution in ethanol) was added to a suspension of
2-(4-amino-2-ethyl-2
H-pyrazolo[3,4-c]quinolin-l-yl)ethyl tert-butyl
carbamate (1.71 g) in ethanol (10 mL), and the
reaction was heated at reflux for one hour and cooled
to ambient temperature. A precipitate formed, and the
reaction mixture was cooled to 0 0C. The solid was
isolated by filtration and washed with diethyl ether
to provide 1.521 g of 1- (2-aminoethyl)-2-ethyl-2
H-pyrazolo[3,4-c]quinolin-4-amine
dihydrochloride.Examples 23-33 A reagent (0.11 mmol,
1.1 equivalents) from the table below was added to a
test tube containing
l-(2-aminoethyl)-2-ethyl-2H-pyrazolo[3,4-c]quinolin-4-
amine dihydrochloride (32 mg, 0.10 mmol) and N,
-diisopropylethylarnine (0.068 mL, 0.4 mmol) in
chloroform (1 mL). The test tubes were capped, shaken
for four hours at ambient temperature, and allowed to
stand overnight. Two drops of water were added to each
test tube, and the solvent was removed by vacuum
centrifugation. The compounds were purified by
preparative high-performance liquid chromatography
(prep HPLC) using a Waters FractionLynx automated
purification system. The prep HPLC fractions were
analyzed using a Micromass LC/TOF-MS, and the
appropriate fractions were combined and centrifuge
evaporated to provide the trifluoroacetate salt of the
desired compound. Column: Zorbax BonusRP, 21.2 x 50
millimeters (mm), 5 micron particle size; non-linear
gradient elution from 5 to 95% B where A is 0.05%
trifluoroacetic acid/water and B is 0.05%
trifluoroacetic acid/acetonitrile; fraction collection
by mass-selective triggering. The table below shows
the reagent added to each test tube, the structure of
the resulting compound, and the observed accurate mass
for the isolated trifluoroacetate salt. Examples
23-33SALTS AND POLYMORPHS OF A POTENT ANTIDIABETIC
COMPOUND 1. REFERENCE T O RELATED APPLICATIONS [001]
This application is entitled to and claims benefit of
U.S. Provisional Application No. 60/508,470, filed
October 3, 2003, which provisional application is
hereby incorporated by reference in its entirety. 2.
FIELD OF THE INVENTION [002] The present invention
relates to salt forms of a potent modulator of the
peroxisome proliferator -activated receptor g ("PPARg
") receptor and polymorphic forms thereof,
compositions comprising the salt forms or polymorphic
forms, methods of making the salt forms or polymorphic
forms and methods of their use for the diagnosis or
treatment of, for example, type II diabetes (and
complications thereof), hypercholesterolemia (and
related disorders associated with abnormally high or
low plasma lipoprotein or triglyceride levels) and
inflammatory disorders. 3. BACKGROUND OF THE INVENTION
[003] The peroxisome proliferator-activated receptors
(PPARs) are transducer proteins belonging to the
steroid/thyroid/retinoid receptor superfamily. The
PPARs were originally identified as orphan receptors,
without known ligands, but were named for their
ability to mediate the pleiotropic effects of fatty
acid peroxisome proliferators. These receptors
function as ligand-regulated transcription factors
that control the expression of target genes by binding
t o their responsive DNA sequence as heterodimers with
the retinoid X receptor ("RXR"). The target genes
encode enzymes involved in lipid metabolism and
differentiation of adipocytes. Accordingly, the
discovery of transcription factors involved in
controlling lipid metabolism has provided insight into
regulation of energy homeostasis in vertebrates, and
further provided targets for the development of
therapeutic agents for disorders such as obesity,
diabetes and dyslipidemia. [004] Peroxisome
proliferator-activated receptor g ("PPARg ) is one
member of the nuclear receptor superfamily of
ligand-activated transcription factors and has been
shown to be expressed in an adipose tissue-specific
manner. Its expression is induced early during the
course of differentiation of several preadipocyte cell
lines. Additional research has now - 1 -demonstrated
that P ARgplays a pivotal role in the adipogenic
signaling cascade. PPARg also regulates the ob/leptin
gene which is involved in regulating energy
homeostasis and adipocyte differentiation, which has
been shown to be a critical step to be targeted for
antiobesity and diabetic conditions. [005] In view of
the clinical importance of PPARg, compounds that
modulate PPAR7 function can be used for the
development of new therapeutic agents. Potent
modulators of PPARghave been described, for example,
in international patent publication no. WO 01/00579
(corresponding to U.S. Application No. 09/606,433),
U.S. Patent Publication No. US 2002/0037928 Al and
U.S. Patent Nos. US 6,200,995 andUS 6,583,157 B2. One
of these promising modulators, identified herein as
compound 101, is in clinical development for diagnosis
or therapeutic treatment of type II diabetes.
Development of the modulator could yield an oral
therapy to treat this illness. [006] Each
pharmaceutical compound has an optimal therapeutic
blood concentration and a lethal concentration. The
bioavailability of the compound determines the dosage
strength in the drug formulation necessary to obtain
the ideal blood level. If the drug can crystallize as
two or more polymorphs differing in bioavailability,
the optimal dose will depend on the polymorph present
in the formulation. Some drugs show a narrow margin
between therapeutic and lethal concentrations.
Chloramphenicol-3-palmitate (CAPP), for example, is a
broad-spectrum antibiotic known to crystallize in at
least three polymorphic forms and one amorphous form.
The most stable form, A, is marketed. The difference
in bioactivity between this polymorph and another
form, B, is a factor of eight, thus creating the
possibility of fatal overdosages of the compound if
unwittingly administered as form B due to alterations
during processing and/or storage. Therefore,
regulatory agencies, such as the United States Food
and Drug Administration, have begun to place tight
controls on the polymorphic content of the active
component in solid dosage forms. In general, for drugs
that exist in polymorphic forms, if anything other
than the pure, thermodynamically preferred polymorph
is to be marketed, the regulatory agency may require
batch-by-batch monitoring. Thus, it becomes important
for both medical and commercial reasons to produce and
market the pure drug in its most thermodynamically
stable polymorph, substantially free of other
kinetically favored polymorphs. - 2 -[007] New forms
of such modulators can further the development of
formulations for the treatment of illnesses such as
type II diabetes. For instance, salt forms of a
compound, and polymorphic forms of the salt, are known
in the pharmaceutical art to affect, for example, the
solubility, dissolution rate, bioavailability,
chemical and physical stability, flowability,
fractability, and compressibility of the compound as
well as the safety and efficacy of drug products based
on the compound {see, e.g., Knapman, K. Modern Drug
Discoveries, 2000: 53). [008] Accordingly,
identification of a salt form or free base of the
modulators with optimal physical and chemical
properties will advance the development of such PPARg 



modulators as pharmaceuticals. The most useful of such
physical and chemical properties include: easy and
reproducible preparation, crystallinity,
non-hygroscopicity, aqueous solubility, stability to
visible and ultraviolet light, low rate of degradation
under acceleratedstability conditions of temperature
and humidity, low rate of isomerization of between
isomeric forms, and safety for long-term
administration to humans. [009] The free base and
certain pharmaceutically acceptable salts of compound
101 are described in U.S. Application No. 09/606,433,
corresponding to international patent publication no.
WO01/00579, and U.S. Patent No. 6,583,157 B2. The
pharmaceutically acceptable acid salts listed in these
patents include, among others, those derived from
inorganic acids like hydrochloric, hydrobromic,
nitric, carbonic, monohydrogencarbonic, phosphoric,
monohydrogenphosphoric, dihydrogenphosphoric,
sulfuric, monohydrogensulfuric, hydriodic, or
phosphorous acids, and the salts derived from
relatively nontoxic organic acids like acetic,
propionic, isobutyric, oxalic, maleic, malonic,
benzoic, succinic, suberic, fumaric, mandelic,
phthalic, benzenesulfonic,/>-toluenesulfonic, citric,
tartaric, and methanesulfonic. There is no teaching or
suggestion that any of the described salt forms of the
above structure are superior to the others. [0010] We
have discovered that not all of the salts are equally
useful, as judged by the list of properties described
above. Thus, the present invention addresses the need
for potent PPARgmodulators and the need for improved
solid state forms of PPARgmodulators for manufacturing
and bioavailability. - 3 -4. SUMMARY OF THE INVENTION
[0011] The present invention provides novel salt forms
and novel polymorphs of a PP AR7 modulator which are
useful in the treatment or prevention of conditions
and disorders including but not limited to those
associated with energy homeostasis, lipid metabolism,
adipocyte differentiation, inflammation and diabetic
conditions, such as, for example, hyperglycemia and
hyperinsulemia. In certain embodiments, the polymorphs
are polymorphs of the salts of the invention. The
invention also encompasses both hydrous and anhydrous
polymorphs of the P gmodulator. Without intending to
be limited by any particular theory of operation, the
storage stability, compressibility, bulk density or
dissolution properties of the salts and polymorphs are
believed to be beneficial for manufacturing,
formulation and bioavailability of the P AR7
modulator. The invention also provides pharmaceutical
compositions comprising the salts and/or polymorphs
and methods of their use for the treatment of, for
example, conditions and disorders associated with
energy homeostasis, lipid metabolism, adipocyte
differentiation, inflammation and diabetic conditions,
including, but not limited to, hyperglycemia and
hyperinsulemia. [0012] The salts and polymorphs are
formed from compound 101, which is described in U.S.
Application No. 09/606,433, corresponding to
international patent publication no. WO 01/00579, and
in U.S. Patent No. US 6,583,157 B2, the contents of
which are hereby incorporated by reference in their
entireties. Compound 101 has the following structure
(I): l Cl (I) 101 In certain preferred aspects, the
present invention provides benzenesulfonic acid salts
of compound 101. We have discovered that
benzenesulfonic acid salts of compound 101 possess
unexpected excellent properties, described in detail
below. In further aspects, the present invention
provides polymorphs of the benzenesulfonic acid salts
of compound 101 identified as Form I and Form II, each
described in detail below. - 4 -[0013] The present
invention also provides pharmaceutical compositions
comprising a salt form or polymorph of the invention
and a pharmaceutically acceptable diluent, excipient
or carrier. [0014] The present invention further
provides methods for the treatment or prevention of
type II diabetes, hypercholesterolemia, inflammatory
disorders or a related disorder, comprising
administering to a subject in need of such treatment
or prevention a therapeutically effective amount of a
salt or polymorph of the invention. [0015] The present
invention also provides methods for the treatment or
prevention of a condition or disorder mediated by the
P Rg receptor, comprising administering to a subject
in need of such treatment or prevention a
therapeutically effective amount of a salt or
polymorph of the invention. [0016] In further
embodiments, the present invention provides methods of
making, isolating and/or characterizing the salts and
polymorphs of the invention. [0017] The novel salt
forms and polymorphs of the invention are particularly
useful as active pharmaceutical ingredients for the
preparation of formulations for use in animals or
humans. Thus, the present invention encompasses the
use of these solid forms as a final drug product. The
salts, polymorphs and final drug products of the
invention are useful, for example, for the treatment
or prevention of conditions and disorders associated
with energy homeostasis, lipid metabolism, adipocyte
differentiation and inflammation. 5. BRIEF DESCRIPTION
OF THE DRAWINGS FIG. 1 provides the structure of
compound 101; FIG. 2 provides an exemplary scheme for
the synthesis of compound 101; FIG. 3 provides another
exemplary scheme for the synthesis of compound 101;
FIG. 4 provides a differential scanning calorimetry
thermogram of a sample comprising Form I; FIG. 5
provides an X-ray powder diffraction pattern of a
sample comprising Form I; ( FIG. 6 provides moisture
sorption isotherm of a sample comprising Form I; - 5
-FIG. 7 provides an infrared spectrum of a sample
comprising Form I; FIG. 8 provides a differential
scanning calorimetry thermogram of a sample comprising
Form II; FIG. 9 provides an X-ray powder diffraction
pattern of a sample comprising Form II; and FIG. 10
provides an infrared spectrum of a sample comprising
Form II. 6. DETAILED DESCRIPTION OF THE INVENTION 6.1
DEFINITIONS [0018] The terms "treat", "treating" or
"treatment", as used herein, refer to a method of
alleviating or abrogating a disease and/or its
attendant symptoms. The terms "prevent", "preventing"
or "prevention", as used herein, refer to a method of
barring a subject from acquiring a disease. [0019] As
used herein, "diabetes" refers to type I diabetes
mellitus (juvenile diabetes) or type II diabetes
mellitus (non-insulin-dependent diabetes mellitus or
NIDDM), preferably, type II diabetes mellitus. [0020]
As used herein, the term "PPARg-mediated condition or
disorder" or "PPARg-mediated condition or disease" and
the like refers to a condition, disorder, or disease
characterized by inappropriate, e.g., less than or
greater than normal, PPAR7 activity. Inappropriate P g
activity might arise as the result of PPARg expression
in cells which normally do not express PPARg,
increased PPARg expression (leading to, e.g., certain
energy homeostasis, lipid metabolism, adipocyte
differentiation and inflammatory disorders and
diseases), or, decreased PPARg expression (leading to,
e.g., certain energy homeostasis, lipid metabolism,
adipocyte differentiation and inflammatory disorders
and diseases). A PPARg- mediated condition or disorder
may be completely or partially mediated by
inappropriate PPARg activity. However, a
PPARg-mediated condition or disorder is one in which
modulation of PPARgresults in some effect on the
underlying condition or disease (e.g., a
PPARgmodulator results in some improvement in patient
well-being in at least some patients). Exemplary
PPARg-mediated conditions and disorders include, but
are not limited - 6 -to, metabolic disorders, e.g.,
diabetes, type II diabetes, obesity, hyperglycemia,
insulin resistance, hyperinsulinemia,
hypercholesterolemia, hypertension,
hyperlipoproteinemia, hyperlipidemia,
hypertriglylceridemia and dyslipidemia, and
inflammatory conditions, e.g., rheumatoid arthritis
and atherosclerosis. 



[0021] The term "modulate," in its various forms,
refers to the ability of a compound to increase or
decrease the function or activity associated with a
particular peroxisome proliferator-activated receptor,
preferably the P greceptor. Modulation, as described
herein, includes the inhibition or activation of P Rg,
either directly or indirectly. Inhibitors are
compounds that, e.g., bind to, partially or totally
block stimulation, decrease, prevent, delay
activation, inactivate, desensitize, or down regulate
signal transduction, e.g., antagonists. Activators are
compounds that, e.g., bind to, stimulate, increase,
open, activate, facilitate, enhance activation,
sensitize or up regulate signal transduction, e.g.,
agonists. Further, modulation of PPARg receptor
activity is intended to encompass antagonism, agonism,
partial antagonism and/or partial agonism of the
activity associated with the P Rg receptor. [0022] The
term "composition" as used herein is intended to
encompass a product comprising the specified
ingredients (and in the specified amounts, if
indicated), as well as any product which results,
directly or indirectly, from combination of the
specified ingredients in the specified amounts. By
"pharmaceutically acceptable" it is meant the diluent,
excipient or carrier must be compatible with the other
ingredients of the formulation and not deleterious to
the recipient thereof. [0023] The term
"therapeutically effective amount" refers to the
amount of the subject salt or polymorph that will
elicit the biological or medical response of a tissue,
system, animal or human that is being sought by the
researcher, veterinarian, medical doctor or other
clinician or that is sufficient to prevent development
of or alleviate to some extent one or more of the
symptoms of the disease being treated. [0024] The term
"subject" is defined herein to include animals such as
mammals, including, but not limited to, primates
(e.g., humans), cows, sheep, goats, horses, dogs,
cats, rabbits, rats, mice and the like. In preferred
embodiments, the subject is a human. [0025] The term
"alkyl", by itself or as part of another substituent,
means, unless otherwise stated, a straight or branched
chain, or cyclic hydrocarbon radical, or combination -
7 -thereof, which may be fully saturated, mono- or
polyunsaturated and can include di- and niulti-valent
radicals, having the number of carbon atoms designated
{i.e.,C -C means one to ten carbons). Examples of
saturated hydrocarbon radicals include groups such as
methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl,
isobutyl, sec-butyl, cyclohexyl, (cyclohexyl)methyl,
cyclopropylmethyl, homologs and isomers of, for
example, n-pentyl, n-hexyl, n-heptyl, n-octyl, and the
like. An unsaturated alkyl group is one having one or
more double bonds or triple bonds. Examples of
unsaturated alkyl groups include vinyl, 2-propenyl,
crotyl, 2-isopentenyl, 2-(butadienyl),
2,4-pentadienyl, 3-(l,4-pentadienyl), ethynyl, 1- and
3-propynyl, 3-butynyl, and the higher homologs and
isomers. The term "alkyl," unless otherwise noted, is
also meant to include those derivatives of alkyl
defined in more detail below as "heteroalkyl,"
"cycloalkyl" and "alkylene." The term "alkylene" by
itself or as part of another substituent means a
divalent radical derived from an alkane, as
exemplified by -CH2CH2CH2CH2-. Typically, an alkyl
group will have from 1 to 24 carbon atoms, with those
groups having or fewer carbon atoms being preferred in
the present invention. A "lower alkyl" or "lower
alkylene" is a shorter chain alkyl or alkylene group,
generally having eight or fewer carbon atoms. [0026]
The term "heteroalkyl," by itself or in combination
with another term, means, unless otherwise stated, a
stable straight or branched chain, or cyclic
hydrocarbon radical, or combinations thereof,
consisting of the stated number of carbon atoms and
from one to three heteroatoms selected from the group
consisting of , N, Si and S, and wherein the nitrogen
and sulfur atoms may optionally be oxidized and the
nitrogen heteroatom may optionally be quaternized. The
heteroatom(s) , N and S may be placed at any interior
position of the heteroalkyl group. The heteroatom Si
may be placed at any position of the heteroalkyl
group, including the position at which the alkyl group
is attached to the remainder of the molecule. Examples
include -CH -CH -O-CH , -CH -CH -NH-CH , -CH -CH -N(CH
)-CH , -CH -S-CH -CH , -CH -CH -S(O)-CH , -CH -CH
-S(O) -CH , -CH=CH-O-CH , -Si(CH ) -CH -CH=N-OCH , and
-CH=CH-N(CH )-CH . Up to two heteroatoms may be
consecutive, such as, for example, -CH -NH-OCH and -CH
-O-Si(CH ) . Also included in the term "heteroalkyl"
are those radicals described in more detail below as
"heteroalkylene" and "heterocycloalkyl." - 8 -[0027]
In certain embodiments an aryl group is "substituted."
In these embodiments, substituents for the aryl groups
are varied and are selected from: -halogen, -OR',
-OC(O)R', -NR'R", -SR', -R', -CN, -NO , -CO R',
-CONR'R", -C(O)R', -OC(O)NR R", -NR"C(0)R',
-NR"C(O)2R\ -NR'-C(O)NR"R'", -NH-C(NH2)=NH, -NR'C(NH
)=NH, -NH-C(NH )=NR', -S(O)R', -S(O) R', -S(O) NR R",
-N , -CH(Ph) , perfluoro(C -C4)alkoxy, and perfluoro(C
-C4)alkyl, in a number ranging from zero to the total
number of open valences on the aromatic ring system;
and where R', R" and R'" are independently selected
from the group consisting of hydrogen, (C -Cs)alkyl
and heteroalkyl, unsubstituted aryl, (unsubstituted
aryl)-(C -C )alkyl, and (unsubstituted aryl)oxy-(C - C
)alkyl. [0028] The term "pharmaceutically acceptable
salts" is meant to include salts of active compounds
which are prepared with relatively nontoxic acids.
Acid addition salts can be obtained by contacting the
neutral form of such compounds with a sufficient
amount of the desired acid, either neat or in a
suitable inert solvent. Examples of pharmaceutically
acceptable acid addition salts include those derived
from inorganic acids like hydrochloric, hydrobromic,
nitric, carbonic, monohydrogencarbonic, phosphoric,
monohydrogenphosphoric, dihydrogenphosphoric,
sulfuric, monohydrogensulfuric, hydriodic, or
phosphorous acids and the like, as well as the salts
derived from relatively nontoxic organic acids like
acetic; propionic; isobutyric; maleic; malonic;
benzoic; succinic; suberic; fumaric; mandelic;
phthalic; benzenesulfonic; toluenesulfonic, including
jo-toluenesulfonic, m-toluenesulfonic, and
o-toluenesulfonic; citric; tartaric; methanesulfonic;
and the like. Also included are salts of amino acids
such as arginate and the like, and salts of organic
acids like glucuronic or galactunoric acids and the
like {see, for example, Berge et al. . Pharm. Sci.
66:1-19 (1977)). [0029] The neutral forms of the
compounds may be regenerated by contacting the salt
with a base or acid and isolating the parent compound
in the conventional manner. The parent form of the
compound differs from the various salt forms in
certain physical properties, such as solubility in
polar solvents, but otherwise the salts are equivalent
to the parent form of the compound for the purposes of
the present invention. - 9 -[0030] Particular salts
described below include "besylate salts" or
"benzenesulfonate salts" of compound 101 of the
invention. A besylate or benzenesulfonate salt is an
acid addition salt formed from benzenesulfonic acid.
[0031] The terms, "polymorphs" and "polymorphic forms"
and related terms herein refer to crystal forms of the
same molecule, and different polymorphs may have
different physical properties such as, for example,
melting temperatures, heats of fusion, solubilities,
dissolution rates and/or vibrational spectra as a
result of the arrangement or conformation of the
molecules in the crystal lattice. The differences in
physical properties exhibited by polymorphs affect
pharmaceutical parameters such as storage stability,
compressibility and density (important in formulation
and product manufacturing), and dissolution rates (an
important factor in bioavailability). Differences in
stability can result from changes in chemical
reactivity (e.g., differential oxidation, such that a
dosage form discolors more rapidly when comprised of
one polymorph than when comprised of another
polymorph) or mechanical changes (e.g., tablets
crumble on storage as a kinetically favored polymorph
converts to thermodynarmcally more stable polymorph)
or both (e.g., tablets of one polymorph are more
susceptible to breakdown at high humidity). As a
result of solubility/dissolution differences, in the
extreme case, some polymorphic transitions may result
in lack of potency or, at the other extreme, toxicity
addition, the physical properties of the crystal may
be important in processing, for example, one polymorph
might be more likely to form solvates or might be
difficult to filter and wash free of impurities (i.e.,
particle shape and size distribution might be
different between polymorphs). 



[0032] Polymorphs of a molecule can be obtained by a
number of methods, as known in the art. Such methods
include, but are not limited to, melt
recrystallization, melt cooling, solvent
recrystallization, desolvation, rapid evaporation,
rapid cooling, slow cooling, vapor diffusion and
sublimation. [0033] Techniques for characterizing
polymorphs include, but are not limited to,
differential scanning calorimetry (DSC), X-ray powder
diffractometry (XRPD), single crystal X-ray
diffractometry, vibrational spectroscopy, e.g., IR and
Raman spectroscopy, solid state NMR, hot stage optical
microscopy, scanning electron microscopy (SEM),
electron crystallography and quantitative analysis,
particle size analysis (PSA), surface area analysis,
solubility studies and dissolution studies. - 10
-[0034] The term, "solvate," as used herein, refers to
a crystal form of a substance which contains solvent.
The term "hydrate" refers to a solvate wherein the
solvent is water. [0035] The term, "desolvated
solvate," as used herein, refers to a crystal form of
a substance which can only be made by removing the
solvent from a solvate. [0036] The term, "amorphous
form," as used herein, refers to a noncrystalline form
of a substance. [0037] In addition to salt forms and
polymorphs, the invention provides compounds which are
in a prodrug form. Prodrugs of the compounds described
herein are structurally modified forms of the compound
that readily undergo chemical changes under
physiological conditions to provide the compound.
Additionally, prodrugs can be converted to the
compound by chemical or biochemical methods in an ex
vivo environment. For example, prodrugs can be slowly
converted to a compound when placed in a transdermal
patch reservoir with a suitable enzyme or chemical
reagent. Prodrugs are often useful because, in some
situations, they may be easier to administer than the
compound, or parent drug. They may, for instance, be
bioavailable by oral administration whereas the parent
drug is not. The prodrug may also have improved
solubility in pharmaceutical compositions over the
parent drug. A wide variety of prodrug derivatives are
known in the art, such as those that rely on
hydrolytic cleavage or oxidative activation of the
prodrug. An example, without limitation, of a prodrug
would be a compound which is administered as an ester
(the "prodrug"), but then is metabolically hydrolyzed
to the carboxylic acid, the active entity. Additional
examples include petidyl derivatives of a compound.
[0038] The compound of the present invention may also
contain unnatural proportions of atomic isotopes at
one or more of the atoms. For example, the compound
may be radiolabeled with radioactive isotopes, such as
for example tritium ( H) iodine-125 (125I) sulfur-35 (
S), or carbon-14 ( C). Radiolabled compounds are
useful as therapeutic agents, e.g., cancer therapeutic
agents, research reagents, e.g., binding assay
reagents, and diagnostic agents, e.g., in vivo imaging
agents. All isotopic variations of the compound of the
present invention, whether radioactive or not, are
intended to be encompassed within the scope of the
present invention. - 11 -6.2 EMBODIMENTS OF THE
INVENTION [0039] The present invention is directed to
salt forms and polymorphs of compound 101,
compositions comprising the salts and polymorphs alone
or in combination with other active ingredients,
methods of their use in the modulation of receptor
activity, particularly PPARg activity. While not
intending to boundby any particular theory of
operation, the storage stability, compressibility,
density or dissolution properties of the salts and
polymorphs are beneficial for manufacturing,
formulation and bio-availability of the PPARg
modulator. [0040] Preferred salts and polymorphs of
the invention are those that are characterized by
physical properties, e.g., stability, solubility and
dissolution rate, appropriate for clinical and
therapeutic dosage forms. Preferred polymorphs of the
invention are those that are characterized by physical
properties, e.g., crystal morphology, compressibility
and hardness, suitable for manufacture of a solid
dosage form. Such properties can be determined using
techniques such as X-ray diffraction, microscopy, IR
spectroscopy and thermal analysis, as described herein
and known in the art. [0041] The salts and polymorphs
of the invention are useful in the treatment or
prevention of conditions and disorders associated with
diabetic conditions, energy homeostasis, lipid
metabolism, adipocyte differentiation and inflammation
{see, Ricote et al, Nature 391:79-82 (1998) and Jiang
et al, Nature 391:82-86 (1998)). For example, salts
and polymorphs of the invention are useful in the
treatment of metabolic disorders, such as type II
diabetes. Additionally, the compounds of the invention
are useful for the prevention and treatment of
complications of metabolic disorders, such as type II
diabetes, e.g., neuropathy, retinopathy,
glomerulosclerosis and cardiovascular disorders. 6.2.1
Salts of Compound 101 [0042] In one aspect, the
present invention provides particular pharmaceutically
acceptable salts of compound 101, a potent modulator
of the PPARgreceptor, having particular utility for
the treatment or prevention of conditions and
disorders associated with energy homeostasis, lipid
metabolism, adipocyte differentiation, inflammation,
and diabetes or diabetic conditions. This aspect of
the invention provides HCl, HBr, tosylate and besylate
salts of compound 101. - 12 -[0043] In preferred
embodiments, the present invention provides besylate
salts of compound 101. As shown above, compound 101
has the general formula (I): l CI (I) 101 In the
benzenesulfonate salt forms of compound 101, the
benzenesulfonic acid is according to formula (JI): In
formula (II), the phenyl ring is optionally
substituted with R which can be any aryl substituent
described above, and n is any integer from 1 to 5. In
certain embodiments, R is heteroalkyl, alkyl or
hydrogen, and n is any integer from 1 to 5. In further
embodiments, R can be alkyl or hydrogen, and n is any
integer from 1 to 5. In some embodiments, R is lower
alkyl or hydrogen, and n is any integer from 1 to 5.
In particular embodiments, each R is hydrogen. The
preferred besylate salt of compound 101 is provided by
formula (III): S H (III). [0044] Each salt of the
invention can be made from a preparation of compound
101 (see FIG. 1). Compound 101 can be synthesized or
obtained according to any method apparent to those of
skill in the art. In preferred embodiments, compound
101 is prepared according to the methods described in
detail in the examples below, in U.S. Patent No. - 13
-6,583,157 and in international patent publication WO
01/00579, the contents of which are hereby
incorporated by reference in their entireties. [0045]
Alternatively, compound 101 can be prepared by
isolating a salt of compound 101 as described below
and converting such a salt of compound 101 to the
neutral form by treatment with an appropriate base.
For example, compound 101 can be prepared by isolating
the hydrochloride salt of compound 101 by filtration,
then converting it to the neutral form by treatment
with monobasic sodium carbonate in ethyl acetate, or
other suitable base. In such embodiments, the
hydrochloride salt of compound 101 can be prepared by
any method known to one of skill in the art. For
example, the hydrochloride salt of compound 101 can be
prepared by reacting
3,5-dichloro-4-(quinolin-3-yloxy)-phenylamine with
2,4-dichlorobenzenesulfonylchloride and hydrochloric
acid to yield 2,4-dichloro-JV-[3,5-
dichloro-4-quinolin-3-yloxy)phenyl]-benzenesulfonamide
HCl as described in Example 7. [0046] Exemplary
schemes for the synthesis of compound 101 from
3-hydroxyquinoline are provided in FIGS. 2 and 3 and
are described in detail in the examples below.
Compound 101 prepared by any method can be contacted
with an appropriate acid, either neat or in a suitable
inert solvent, to yield the salt forms of the
invention. For example, compound 101 can be contacted
with an appropriate benzenesulfonic acid to yield the
besylate salt forms of the invention. [0047] As shown
in detail in the examples below, the besylate salt of
compound 101, 



and polymorphs thereof, display surprisingly superior
stability and hygroscopic properties when compared to
other salts of compound 101. 6.2.2 Polymorphs [0048]
The present invention also provides polymorphs of
compound 101, a potent modulator of the P Rg receptor,
having particular utility for the treatment or
prevention of conditions and disorders associated with
energy homeostasis, lipid metabolism, adipocyte
differentiation and inflammation. In certain
embodiments, the polymorphs of the invention are
polymorphs of the besylate salt of compound 101
described above. Compound 101 and its preparation are
described above and in the examples below. [0049] Each
polymorph of the invention can be made from a
preparation of compound 101 {see FIG. 1). Solid
compound 101 can be dissolved and then crystallized
from the solvent mixtures described below to yield the
polymorphic forms of the invention. - 14 -In
particular embodiments of the invention, a besylate
salt of compound 101 can be dissolved and then
crystallized from the solvent mixtures described below
to yield the polymorphic forms of the invention.
[0050] In one embodiment, the present invention
provides Form I of a besylate salt of compound 101
(2,4-Dichloro-iV-[3,5-dichloro-4-(quinolin-3-yloxy)-ph
enyl]- benzenesulfonamide benzenesulfonate salt). In
one embodiment, the Form I polymorph of the besylate
salt of compound 101 has a melting point of about 180
C or greater. In a particular embodiment, the Form I
polymorph has a melting point between about 180 and
200 C. When an exemplary Form I polymorph was examined
by differential scanning calorimetry according to the
methods described in the examples below, it had an
endotherm at between about 186.3 C and about 189.5 C
and an enthalpy of fusion of between about 81.5 J/g
and about 89.9 J/g. In further embodiments, the Form I
polymorph of the besylate salt of compound 101 has an
X-ray powder diffraction pattern similar to that of
FIG. 5 using Cu Ka radiation. For example, particular
Form I polymorphs of the invention have major X-ray
powder diffraction pattern peaks at 7.0, 19.5, 22.0,
24.0, 24.5 and 28  20 using Cu Ka radiation. In
certain embodiments, the Form I polymorph of the
invention has major X-ray powder diffraction pattern
peaks at one, two, three, four, five or six of the
X-ray powder diffraction pattern peaks at 7.0, 19.5,
22.0, 24.0, 24.5 and 28  2Q usingCu Ka radiation. In
further embodiments, the Form I polymorph of the
invention has both a melting point between about 186
and 200 C and major X-ray powder diffraction pattern
peaks at one, two, three, four, five or six of the
X-ray powder diffraction pattern peaks at 7.0, 19.5,
22.0, 24.0, 24.5 and 28  2Q usingCu Ka radiation. In
still further embodiments, the Form I polymorph of the
invention has major infrared absorbance peaks at one,
two, three, four, or five of the infrared absorbance
peaks at 1567, 1461, 913, 895, and 881 cm 1. [0051]
Form I of the besylate salt of compound 101 can be
made by any method of making Form I apparent to those
of skill in the art based upon the teachings herein.
In certain embodiments, Form I can be crystallized
from ethanol solutions of compound 101 and a hydrate
of benzenesulfonic acid. Preferably, an ethanol
solution of benzenesulfonic acid hydrate (Aldrich) can
be added to solid compound 101 under heat to complete
solution; cooling the solution yields Form I. Form I
can also be crystallized from solutions of ethyl
acetate and ethanol as described in the examples
below. - 15 -[0052] In another embodiment, the present
invention provides Form  of the besylate salt of
compound 101
(2,4-Dichloro-iV-[35-dichloro-4-(quinolin-3-yloxy)-phe
nyl]- benzenesulfonamide benzenesulfonate salt). In
one embodiment, the Form  polymorph of the besylate
salt of compound 101 has a melting point of about 230
C or greater. In a particular embodiment, the Form II
polymorph has a melting point between about 230 and
240 C. An exemplary Form II of the besylate salt of
compound 101 displayed surprising stability and had a
melting temperature of about 233 C. When an exemplary
Form II polymorph was examined by differential
scanning calorimetry according to the methods in the
examples below, it had an endotherm at about 233.7 C
and an enthalpy of fusion of about 98.9 J/g. In
further embodiments, the Form II polymorph of the
besylate salt of compound 101 has an X-ray powder
diffraction pattern similar to that of FIG. 9 using Cu
Ka radiation. For example, particular Form II
polymorphs of the invention have major X-ray powder
diffraction pattern peaks at 15, 19, 20.5, 23.5, 24.5,
25, 26.5, 29.5 and 30.5  2Q using Cu Ka radiation. In
certain embodiments, the Form II polymorph of the
invention has major X-ray powder diffraction pattern
peaks at one, two, three, four, five, six, seven or
eight of the X-ray powder diffraction pattern peaks at
15, 19, 20.5, 23.5, 24.5, 25, 26.5, 29.5 and 30.5  2Q
usingCu Ka radiation. In certain embodiments, the Form
II polymorph of the invention has both a melting point
between about 230 and 240 C and major X-ray powder
diffraction pattern peaks at one, two, three, four,
five, six, seven or eight of the X-ray powder
diffraction pattern peaks at 15, 19, 20.5, 23.5, 24.5,
25, 26.5, 29.5 and 30.5  2Q usingCu K radiation. In
further embodiments, the Form II polymorph of the
invention has major infrared absorbance peaks at one,
two, three, four, or five of the infrared absorbance
peaks at 1573, 1469, 1459, 912, and 859 cm 1. [0053]
Form II of the besylate salt of compound 101 can be
made by any method apparent to those of skill in the
art to make Form II based upon the teachings herein.
In certain embodiments, Form II can be crystallized
from solutions of ethyl acetate and ethanol as
described in the examples below. Preferably, Form II
of the besylate salt of compound 101 can be prepared
by adding an ethanol solution of benzenesulfonic acid
to solid compound 101 under heat. The reaction
suspension can be stirred under heat, then cooled
under further stirring, which yields Form  of the
besylate salt of compound 101. - 16 -[0054] In certain
embodiments, the present invention also contemplates
obtaining Form I or II of abesylate salt of compound
101 by crystallization of either of Forms I or of the
besylate salt of compound 101 and conversion of the
crystallized form to the other form (e.g.,
crystallization of Form I and conversion of Form I to
Form II) in solution or in the solid state. [0055] As
shown in detail in the examples below, the besylate
salt of compound 101 exhibits superior properties to
other acid addition salts of compound 101. The Form I
and Form II polymorphs of the besylate salt of
compound 101, and polymorphs thereof, display
advantageous,stability and hygroscopicity for use in a
formulation for administration to animals or humans.
Form II of the besylate salt of compound 101 is
preferred over Form I of the besylate salt of compound
101 because of its greater stability. 6.2.3
Compositions [0056] In another aspect, the present
invention provides pharmaceutical compositions for
modulating PPARg activity in humans and animals. The
compositions comprise a salt or polymorph of the
present invention and a pharmaceutically acceptable
diluent, excipient or carrier. In certain embodiments,
a pharmaceutical composition of the invention
comprises a pure salt or polymorph of compound 101.
For example a pharmaceutical composition of the
invention can comprise pure Form I or pure Form II.
[0057] As used herein, a salt or polymorph that is
"pure", i.e., substantially free of other polymorphs,
contains less than about 10% of one or more other
polymorphs, preferably less than about 5% of one or
more other polymorphs, more preferably less than about
3% of one or more other polymorphs, most preferably
less than about 1% of one or more other polymorphs.
[0058] The pharmaceutical compositions for the
administration of the salts or polymorphs of this
invention may conveniently be presented in unit dosage
form and may be prepared by any of the methods well
known in the art of pharmacy. All methods include the
step of bringing the active ingredient into
association with the carrier which constitutes one or
more accessory ingredients. In general, the
pharmaceutical compositions are prepared by uniformly
and intimately bringing the active ingredient into
association with a liquid carrier or a finely divided
solid carrier or both, and then, if necessary, shaping
the product into the desired formulation. In the
pharmaceutical composition the salt or polymorph is
included in - 17 -an amount sufficient to produce the
desired effect upon the process, condition or disease
to be modulated, prevented, or treated. [0059] The
pharmaceutical compositions containing the active
ingredient may be in a 



form suitable for oral use, for example, as tablets,
troches, lozenges, aqueous or oily suspensions,
dispersible powders or granules, emulsions, hard or
soft capsules, or syrups, solutions, or elixirs.
Compositions intended for oral use may be prepared
according to any method known to the art for the
manufacture of pharmaceutical compositions and such
compositions may contain one or more agents selected
from the group consisting of sweetening agents,
flavoring agents, coloring agents and preserving
agents in order to provide pharmaceutically elegant
and palatable preparations. Tablets contain the active
ingredient in admixture with non-toxic
pharmaceutically acceptable excipients which are
suitable for the manufacture of tablets. These
excipients may be, for example, diluents, such as
calcium carbonate, sodium carbonate, lactose, calcium
phosphate or sodium phosphate; granulating and
disintegrating agents, for example, com starch, or
alginic acid; binding agents, for example starch,
gelatin or acacia, and lubricating agents, for example
magnesium stearate, stearic acid or talc. The tablets
may be uncoated or they may be coated by known
techniques to delay disintegration and absorption in
the gastrointestinal tract and thereby provide a
sustained action over a longer period. For example, a
time delay material such as glyceryl monostearate or
glyceryl distearate may be employed. They may also be
coated by the techniques described in U.S. Patent Nos.
4,256,108, 4,166,452, and 4,265,874 to form osmotic
therapeutic tablets for controled release. [0060]
Formulations for oral use may also be presented as
hard gelatin capsules wherein the active ingredient is
mixed with an inert solid diluent, for example,
calcium carbonate, calcium phosphate, kaolin or
microcrystalline cellulose, or as soft gelatin
capsules wherein the active ingredient is mixed with
water or an oil medium, for example peanut oil, liquid
paraffin, or olive oil. [0061] Aqueous suspensions
contain the active materials in admixture with
excipients suitable for the manufacture of aqueous
suspensions. Such excipients are suspending agents,
for example sodium carboxymethylcellulose,
methylcellulose, hydroxy-propylmethylcellulose, sodium
alginate, polyvinyl-pyrrolidone, gum tragacanth and
gum acacia; dispersing or wetting agents may be a
naturally-occurring phosphatide, for - 18 -example
lecithin, or condensation products of an alkylene
oxide with fatty acids, for example polyoxy-ethylene
stearate, or condensation products of ethylene oxide
with long chain aliphatic alcohols, for example
heptadecaethyleneoxycetanol, or condensation products
of ethylene oxide with partial esters derived from
fatty acids and a hexitol such as polyoxyethylene
sorbitol monooleate, or condensation products of
ethylene oxide with partial esters derived from fatty
acids and hexitol anhydrides, for example polyethylene
sorbitan monooleate. The aqueous suspensions may also
contain one or more preservatives, for example ethyl,
or n-propyl, p-hydroxybenzoate, one or more coloring
agents, one or more flavoring agents, and one or more
sweetening agents, such as sucrose or saccharin.
[0062] Oily suspensions may be formulated by
suspending the active ingredient in a vegetable oil,
for example arachis oil, olive oil, sesame oil or
coconut oil, or in a mineral oil such as liquid
paraffin. The oily suspensions may contain a
thickening agent, for example beeswax, hard paraffin
or cetyl alcohol. Sweetening agents such as those set
forth above, and flavoring agents may be added to
provide a palatable oral preparation. These
compositions may be preserved by the addition of an
anti-oxidant such as ascorbic acid. [0063] Dispersible
powders and granules suitable for preparation of an
aqueous suspension by the addition of water provide
the active ingredient in admixture with a dispersing
or wetting agent, suspending agent and one or more
preservatives. Suitable dispersing or wetting agents
and suspending agents are exemplified by those already
mentioned above. Additional excipients, for example
sweetening, flavoring and coloring agents, may also be
present. [0064] The pharmaceutical compositions of the
invention may also be in the form of oil-in-water
emulsions. The oily phase may be a vegetable oil, for
example olive oil or arachis oil, or a mineral oil,
for example, liquid paraffin, or mixtures of these.
Suitable emulsifying agents may be naturally-occurring
gums, for example, gum acacia or gum tragacanth;
naturally-occurring phosphatides, for example, soy
bean, lecithin, and esters or partial esters derived
from fatty acids; hexitol anhydrides, for example,
sorbitan monooleate; and condensation products of
partial esters with ethylene oxide, for example,
polyoxyethylene sorbitan monooleate. The emulsions may
also contain sweetening and flavoring agents. - 19
-[0065] Syrups and elixirs may be formulated with
sweetening agents, for example glycerol, propylene
glycol, sorbitol or sucrose. Such formulations may
also contain a demulcent, a preservative and flavoring
and coloring agents. [0066] The pharmaceutical
compositions may be in the form of a sterile
injectable aqueous or oleagenous suspension. This
suspension may be formulated according to the known
art using those suitable dispersing or wetting agents
and suspending agents which have been mentioned above.
The sterile injectable preparation may also be a
sterile injectable solution or suspension in a
non-toxic parenterally-acceptable diluent or solvent,
for example as a solution in 1,3-butane diol. Among
the acceptable vehicles and solvents that may be
employed are water, Ringer's solution and isotonic
sodium chloride solution. In addition, sterile, fixed
oils are conventionally employed as a solvent or
suspending medium. For this purpose any bland fixed
oil may be employed including synthetic mono- or
diglycerides. In addition, fatty acids such as oleic
acid find use in the preparation of injectables.
[0067] The salts or polymorphs of the present
invention may also be administered in the form of
suppositories for rectal administration of the drug.
These compositions can be prepared by mixing the drug
with a suitable non-irritating excipient which is
solid at ordinary temperatures but liquid at the
rectal temperature and will therefore melt in the
rectum to release the drug. Such materials include,
but are not limited to, cocoa butter and polyethylene
glycols. [0068] For topical use, creams, ointments,
jellies, solutions or suspensions, etc., containing
the salts or polymorphs of the present invention are
employed. As used herein, topical application is also
meant to include the use of mouth washes and gargles.
[0069] The pharmaceutical composition and method of
the present invention may further comprise other
therapeutically active compounds as noted herein which
are usually applied in the treatment or prevention of
the above mentioned pathological conditions. 6.2.4
Methods of Use [0070] In yet another aspect, the
present invention provides methods of treating
PPARg-mediated conditions or diseases by administering
to a subject having such a disease or condition, a
therapeutically effective amount of a salt or
polymorph or composition of the invention. The subject
can be an animal such as, for example, a mammal,
including, but not - 20 -limited to, a primate (e.g.,
a human), a cow, a sheep, a goat, a horse, a dog, a
cat, a rabbit, a rat, a mouse and the like. [0071]
Depending on the biological environment (e.g., cell
type, pathological condition of the host, etc.), these
compounds can activate or block the actions of PPAR7.
By activating, i.e., agonizing, the P R receptor, the
compounds will find use as therapeutic agents capable
of modulating conditions mediated by the PPARg
receptor. As noted above, examples of such conditions
include type II diabetes. Thus, PPARg receptor
agonists can be used to treat conditions including
type II diabetes. Additionally, the compounds are
useful for the prevention and treatment of
complications of diabetes (e.g., neuropathy,
retinopathy, glomerulosclerosis, and cardiovascular
disorders), and preventing or treating
hyperlipidelinia. Still further, the compounds are
useful for the modulation of inflammatory conditions
which most recently have been found to be controlled
by P Rg (see, Ricote et al., Nature 391:79- 82 (1998)
and Jiang et al., Nature 391:82-86 (1998)). Examples
of inflammatory conditions include rheumatoid
arthritis and atherosclerosis. Compounds that act via
antagonism of P Rg are useful for treating obesity,
hypertension, hyperlipidemia, hypercholesterolemia,
hyperlipoproteinemia, and metabolic disorders. [0072]
In therapeutic use for the treatment of obesity,
diabetes, inflammatory conditions or other conditions
or disorders mediated by P Rg, the compounds utilized
in 



the pharmaceutical method of the invention are
administered at the initial dosage of about 0.001
mg/kg to about 100 mg/kg daily. A daily dose range of
about 0.1 mg/kg to about 10 mg/kg is preferred. The
dosages, however, may be varied depending upon the
requirements of the patient, the severity of the
condition being treated, and the compound being
employed. Determination of the proper dosage for a
particular situation is within the skill of the
practitioner. Generally, treatment is initiated with
smaller dosages which are less than the optimum dose
of the compound. Thereafter, the dosage is increased
by small increments until the optimum effect under the
circumstances is reached. For convenience, the total
daily dosage may be divided and administered in
portions during the day, if desired. [0073] Depending
on the disease to be treated and the subject's
condition, the polymorphs of the present invention may
be administered by oral, parenteral (e.g.,
intramuscular, intraperitoneal, intravenous, ICV,
intracisternal injection or infusion, subcutaneous
injection, or implant), inhalation spray, nasal,
vaginal, rectal, sublingual, or - 21 -topical routes
of administration and may be formulated, alone or
together, in suitable dosage unit formulations
containing conventional non-toxic pharmaceutically
acceptable diluents, excipients or carriers
appropriate for each route of administration. [0074]
In the treatment or prevention of conditions which
require P greceptor modulation an appropriate dosage
level will generally be about 0.001 to 100 g per kg
patient body weight per day which can be administered
in single or multiple doses. Preferably, the dosage
level will be about 0.01 to about 25 mg/kg per day;
more preferably about 0.05 to about 10 mg/kg per day.
A suitable dosage level may be about 0.01 to 25 mg/kg
per day, about 0.05 to 10 mg/kg per day, or about 0.1
to 5 mg/kg per day. Within this range the dosage may
be 0.005 to 0.05, 0.05 to 0.5, or 0.5 to 5.0 mg/kg per
day. For oral administration, the compositions are
preferably provided in the form of tablets containing
1.0 to 1000 milligrams of the active ingredient,
particularly 1.0, 5.0, 10.0, 15.0, 20.0, 25.0, 50.0,
75.0, 100.0, 150.0, 200.0, 250.0, 300.0, 400.0, 500.0,
600.0, 750.0, 800.0, 900.0, and 1000.0 milligrams of
the active ingredient for the symptomatic adjustment
of the dosage to the patient to be treated. The
polymorphs maybe administered on a regimen of 1 to 4
times per day, preferably once or twice per day.
[0075] It will be understood, however, that the
specific dose level and frequency of dosage for any
particular patient may be varied and will depend upon
a variety of factors including the activity of the
specific polymorph employed, the metabolic stability
and length of action of that polymorph, the age, body
weight, general health, sex, diet, mode and time of
administration, rate of excretion, drug combination,
the severity of the particular condition, and the host
undergoing therapy. [0076] The salts and polymorphs of
the present invention can be combined with other
compounds having related utilities to treat or prevent
metabolic disorders and inflammatory conditions,
complications thereof and pathologies associated
therewith (e.g., cardiovascular disease and
hypertension). In many instances, administration of
the subject compounds or compositions in conjunction
with these alternative agents enhances the efficacy of
such agents. Accordingly, in some instances, the
present compounds, when combined or administered in
combination with, e.g., anti-diabetic agents, can be
used in dosages which are less than the expected
amounts when used alone, or less than the calculated
amounts for combination therapy. - 22 -[0077] For
example, suitable agents for combination therapy
include those that are currently commercially
available and those that are in development or will be
developed. Exemplary agents useful in the treatment of
metabolic disorders include, but are not limited to:
(a) anti-diabetic agents such as insulin,
sulfonylureas (e.g., meglinatide, tolbutamide,
chlorpropamide, acetohexamide, tolazamide, glyburide,
glipizide and glimepiride), biguanides, e.g.,
metformin (Glucophage(r)), -glucosidase inhibitors
(acarbose), thiazolidinone compounds, e.g.,
rosiglitazone (Avandia(r), troglitazone (Rezulin(r))
and pioglitazone (Actos(r)); (b) adrenergic receptor
agonists, leptin or derivatives thereof and
neuropeptide Y antagonists; (c) bile acid sequestrants
(e.g., cholestyramine and colestipol), HMG-CoA
reductase inhibitors, e.g., statins (e.g., lovastatin,
atorvastatin, fluvastatin, pravastatin and
simvastatin), nicotinic acid (niacin), fibric acid
derivatives (e.g., gemfibrozil and clofibrate) and
nitroglycerin. Exemplary agents useful in the
treatment of inflammatory conditions include, but are
not limited to: (a) non-steroidal antiinflammatory
agents (NS AIDs) such as propionic acid derivatives
(e.g., alminoprofen, benoxaprofen, bucloxic acid,
carprofen, fenbufen, fenoprofen, fluprofen,
flurbiprofen, ibuprofen, indoprofen, ketoprofen,
miroprofen, naproxen, oxaprozin, pirprofen,
pranoprofen, suprofen, tiaprofenic acid and
tioxaprofen), acetic acid derivatives (e.g.,
indomethacin, acemetacin, alclofenac, clidanac,
diclofenac, fenclofenac, fenclozic acid, fentiazac,
furofenac, ibufenac, isoxepac, oxpinac, sulindac,
tiopinac, tolmetin, zidometacin and zomepirac),
fenamic acid derivatives (e.g., flufenamic acid,
meclofenamic acid, mefenamic acid, nifmmic acid and
tolfenamic acid), biphenylcarboxylic acid derivatives
(e.g., diflunisal and flufenisal), oxicams (e.g.,
isoxicam, piroxicam, sudoxicam and tenoxican),
salicylates (e.g., acetyl salicylic acid and
sulfasalazine) and the pyrazolones (e.g., apazone,
bezpiperylon, feprazone, mofebutazone, oxyphenbutazone
and phenylbutazone); (b) cyclooxygenase-2 (COX-2)
inhibitors such as celecoxib (Celebrex(r)) and
rofecoxib (Vioxx(r)) and (c) inhibitors of
phosphodiesterase type IV (PDE-IV). The weight ratio
of the polymorph of the present invention to the
second active ingredient may be varied and will depend
upon the effective dose of each ingredient. Generally,
an effective dose of each will be used. Thus, for
example, when a polymorph of the present invention is
combined with an NSAID the weight ratio of the
polymorph of the present invention to the NSAID will
generally range from about 1000:1 to about 1:1000,
preferably about 200: to about :200. Combinations of a
salt or polymorph of the present - 23 -invention and
other active ingredients will generally also be within
the aforementioned range, but in each case, an
effective dose of each active ingredient should be
used. [0078] h certain embodiments, the salts and
polymorphs of the invention may be used to treat or
prevent a variety of other indications. Such
indications include, but are not limited to, metabolic
conditions such as diabetes (including type I and type
II diabetes), hypertension, angina pectoris,
dyslipidemia (including hypertriglyceridemia,
hyperlipoproteinemia, and hypercholesterolemia), gout,
nephropathy and other renal diseases secondary to
diabetes, diabetic neuropathy, other
insulin-resistance-related diseases, polycystic
ovarian syndrome, glucocorticoid-induced insulin
resistance, obesity, bone disorders, female-specific
conditions (including excessive climacteric uterine
bleeding), and acne; neurological disorders such as
Alzheimer's disease, neuroinflammation, ischemic
stroke, closed-head injury, and multiple sclerosis;
proliferative disorders such as atherosclerosis,
restenosis, colon cancer-, prostate cancer, breast
cancer, liposarcoma, epithelial cell cancers,
uroepithelial cancer, and other cancers; and
inflammatory or immune disorders such as rheumatoid
arthritis, inflammatory bowel disease, colitis,
Crohn's disease, macular degeneration, other
inflammatory disorders, and other immune disorders.
Rationales suggesting the utility of the salts and
polymorphs of the present invention for treating or
preventing such indications are discussed below.
[0079] PPAR gmodulators are believed useful to treat
obesity because PPARg agonists promote adipocyte
differentiation and fat accumulation. PPARgmodulators
also block normal hormone-mediated differentiation of
preadipocytes into adipocytes. (See Wright et al., .
Biol. Chem. 275(3): 873-1877 (2000).) PPAR g agonists
can inhibit expression of ob gene (leptin production)
in mature adipocytes. It therefore follows that
PPARgmodulators will increase leptin production with
ensuing decrease in appetite and food consumption.
(See Sinha et al, Metab. Clin. Exp., 48(6):786-791
(1999).) Further, hyperleptinemia conditions induced
with a PPARgmodulator in rats result in downregulation
of PPARg expression and upregulation of fatty
acid-oxidizing enzymes. These effects are accompanied
by a reversal of adipocyte differentiation. [0080]
Moreover, PPARg agonists upregulate UCP2 expression in
adipocytes and skeletal muscle, resulting in increased
energy expenditure. (See Viguerie-Bascands et al,
Biochem. Biophys. Res. Commun. 256(1):138-141 (1999)
and Camirand et al, - 24 -Endocrinology 139(1):428-431
(1998).) P g is critical for controlling expression of



UCP2 and UCP3 in adipose tissue. (See Kelly et al,
Endocrinology 139(12):4920-4927 (1998).) Taken
together, these results suggest that relatively
short-term treatment with high dose of PPARgmodulator
will have long-lasting effects on obesity;
conventional treatments of obesity reduce fat content
in mature adipocytes but leaves them with lipogenic
enzymes capable of rapid resynthesis of fat. Such
rapid resynthesis is likely to be responsible for
treatment failure. (See Zhou et al, Proc. Natl. Acad.
Sci. USA 96(5):23 1-23 5 (1999).) [0081] PPARg
modulators are believed useful for treatment of
hypertension because P Rg agonists suppress
endothelin-1 secretion by vascular endothelial cells
and result in decreased blood pressure. (See Satoh
etal, Biochem. Biophys. Res. Commun. 254 (3):757- 763
(1999) and Itoh et al, Clin. Exp. Pharmacol. Physiol.
26(7):558-560 (1999).) PPARg agonists also decrease
blood pressure in various models of hypertension. (See
Komers et al, Physiol. Res. (Prague) 47(4):215-225
(1998).) [0082] PPARgmodulators are believed useful
for treatment of lipid disorders because PPAR ghas
been implicated in systemic glucose and lipid
homeostasis. (See Kliewer et al, Curr. Opin. Genet.
Dev. 8(5):576-581 (1998).) P Rg agonists also improve
hypertriglyceridemia. (See Berger et al, J. Biol.
Chem. 274(10):6718-6725 (1999).) Further, PPARg
agonists are antihyperlipidemic. (See Henke et al, J.
Med. Chem. 41(25):5020-5036 (1998).) Finally, a PPARg
activator has been shown to increase high-density
lipoprotein (HDL) in a dose-dependent manner and to
decrease VLDL, LDL and triglycerides. (See Bisgaier et
al, J. Lipid Res. 39(1):17-30 (1998).) [0083]
PPARgmodulators are believed useful for treatment of
atherosclerosis because activated
monocytes/macrophages express PPARg and PPARg
activation downregulates the induced macrophage
production of IL-I and TNF . This implies a potential
role for PPARg in atherosclerosis. (See McCarty et al,
J. Med. Food 1 (3):217-226 (1999).) In addition,
PPARgmediates the effects of non-esterified fatty
acids (NEFA) on smooth muscle cells, which alter the
extracellular matrix in the intima of small and large
arteries. These changes can lead to increased
deposition of LDL and maybe associated with the
etiology of atherosclerosis. Modulators of P Rg can
affect this process. (See Olsson et al, Diabetes 48(3)
: 16-622 (1999).) - 25 -[0084] Further, PPARg agonists
inhibit proliferation, hypertrophy and migration of
vascular smooth muscle cells induced by growth
factors. These processes are crucial in the
development of vascular remodeling and
atherosclerosis. PPARg is involved in negative
regulation of monocyte/macrophage function in
atherosclerotic plaques and regulates expression of
matrix metalloprotease-9, an enzyme implicated in
plaque rupture. In this case, a PPARg agonist maybe
useful. {See Marx et al, Am. J. Pathol. 153(l):17-23
(1998) and Shu et al, Biochem. Biophys. Res. Commun.
267(l):345-349 (2000).) PPARg is expressed in
macrophage foam cells of human sclerotic lesions. {See
Ricote et al, Proc. Natl. Acad. Sci. USA
95(13):7614-7619 (1998).) PPARg is also expressed in
atherosclerotic plaques and in endothelial cells. In
endothelial cells, PPARg agonists markedly attenuate
the TNF -induced expression of VCAM-I and ICAM-I
(vascular cell adhesion molecules) in vitro. PPARg
agonists significantly reduce monocyte/macrophage
homing to atherosclerotic plaques in apoE-deficient
mice. These effects combined may have beneficial
effects in modulating inflammatory response in
atherosclerosis. {See Pasceri et al, Circulation
101(3):235-238 (2000).) [0085] Finally, human genetic
evidence also suggests that PPARgplays a significant
role in atherogenesis, independent from effects on
obesity and lipid metabolism, possibly via a direct
local vascular wall effect. {See Wang et al,
Cardiovasc. Res. 44(3):588-594 (1999).) In the past
year, there has been a significant increase in
research implicating PPARg in macrophage biology, cell
cycle regulation and atherosclerosis, particularly as
a regulator of monocyte/macrophage function. {See
Ricote et al, . Leukocyte Biol. 66(5):733-739 (1999).)
[0086] PPARgmodulators are believed useful for
treatment of bone disorders because TZDs inhibit in
vitro bone nodule formation and mineralization. {See
Johnson et al, Endocrinology 140(7):3245-3254 (1999).)
PPARgpolymorphism affects bone mineral density in
postmenopausal women. {See Ogawa et al, Biochem.
Biophys. Res. Commun. 260(l):122-126 (1999).) TZDs are
potent inhibitors of bone resorption in vitro. Thus,
TZDs may suppress bone resorption in diabetic patients
and prevent bone loss. {See Okazaki et al,
Endocrinology 140(11):5060-5065 (1999).) Short-term
treatment of diabetic patients with TZD decreases bone
turnover. This effect is noted before significant
improvement on glucose metabolism, suggesting that
effect operates directly on bone. Dual effects on
glucose - 26 -and bone metabolism may lead to spared
bone mass in diabetic patients. (See Okazaki et al,
Endocr. J. (Tokyo) 46(6):795-801 (1999).) [0087]
PPARgmodulators are believed useful for treatment of
female-specific conditions because PPARg agonists can
be used to inhibit excessive climacteric uterine
bleeding in women. (See Urban et al, WO 98/39006.)
[0088] P gmodulators are believed useful for treatment
of acne because PPARg is implicated in the
differentiation of sebocytes. PPARg agonists may be
used in the treatment of acne, other skin disorders
associated with differentiation of epidermal cells, or
other proliferative diseases of the skin. (See
Rosenfield et al, Dermatology (Basel) 196(l):43-46
(1998); Rivier et al, FR 2773075 Al; and Pershadsingh
et al, U.S. Patent No. 5,981,586.) [0089]
PPARgmodulators are believed useful for treatment of
disorders relating to cellular proliferation because
in combination with a retinoid-X receptor agonist, a
PPARg agonist reduces uncontrolled cell proliferation,
including cancer, restenosis and atherosclerosis.
PPARg agonists, either alone or in combination with
known agents, may reduce proliferative response seen
following angioplasty, vessel transplant or
endarectomy. [0090] PPARgmodulators are believed
useful for treatment of Alzheimer' Disease because
PPARg agonists inhibit b-amyloid stimulated secretion
of proinflammatory products by microglia and monocytes
that are responsible for neurotoxicity and astrocyte
activation. They also arrest differentiation of
monocytes into activated macrophages, and inhibit b
amyloid-stimulated expression of IL-6, TNF and
cyclooxygenase-2. (See Combs et al, J. Neuroscience
20(2):558-567 (2000).) In temporal cortex from
patients diagnosed with Alzheimer's Disease,
cyclooxygenase-1, cyclooxygenase-2, and PPARg levels
were increased. Certain agents that activate
PPARginhibit COX-2 expression in glial cells. (See
Kitamura et al, Biochem. Biophys. Res. Commun.
254(3):582-586 (1999).) In addition, PPARg agonists
protect cerebellar granule cells from cytokine-induced
apoptotic death by inhibition of iNOS. (See Heneka et
al, J. Neuroimmunol. 100(l-2):156-168 (1999).)
Finally, activated monocytes/macrophages express PPARg
and PPARg activation downregulates induced macrophage
production of IL-I and TNFa This process is
potentially implicated in Alzheimer's Disease. (See
McCarty et al, J. Med. Food l(3):217-226 (1999).) - 27
-[0091] P gmodulators are believed useful for
treatment of neuroinflammation because PPARg agonists
inhibit LPS and IFN-g induced expression of iNOS by
glial cells. (See Kitamura et al., Neurosci. Lett.
262(2): 29- 2 ( 999).) Also, PPARg ligands may be
relevant for other disorders associated with
neuroinflammation, such as ischemic stroke,
closed-head injury, and multiple sclerosis. [0092]
PPARgmodulators are believed useful for treatment of
certain cancers because anti-angiogenic effect of
PPARg agonists are mediated by apoptotic stimulus on
endothelial cells. (See Bishop-Bailey et al, J. Biol.
Chem. 274(24):17042-17048 (1999).) Also, PPARg
agonists induce terminal differentiation and growth
arrest of human colon cancer cells. (See Kitamura et
al, Jpn. J. Cancer Res. 90(l):75-80 (1999) and Sarraf
et al, Nat. Med. (NY) 4(9):1046-1052 (1998).) PPARg
agonists also enhance the anti-proliferative effects
of retinoic acid on human colon cancer cells. (See
Brockman et al, Gastroenterology 115(5):1049-1055
(1998).) In addition, aparticular PPARg agonist has
potent anti-tumor effects against human prostate
cancer in vitro and in vivo. (See Kubota et al, Cancer
Res. 58(15):3344-3352 (1998).) [0093] PPARg agonists
can also inhibit proliferation of cultured human
breast tumor cells and induce apoptosis. Effects are
also seen in vivo in mice. (See Elstner et al, Proc.
Natl. Acad. Sci. USA 95(15):8806-881 (1998).) PPARg
agonists can induce terminal 



differentiation of malignant breast epithelial cells.
(See Mueller et al, MoI. Cell l(3):465-470 (1998) and
Yee et al, hit. J. Oncol. 15(5):967-973 (1999).) PPARg
agonists are useful in the treatment of liposarcomas.
(See Evans et al, WO 98/29120.) PPARg is highly
expressed in all human transitional epithelial cell
cancers, including uroepithelial human cancers. PPARg
agonists induce differentiation and inhibit
proliferation. (See Guan et al, Neoplasia (NY)
l(4):330-339 (1999).) Finally, differentiation of many
cell types (hepatocytes, fibroblasts, adipocytes,
keratinocytes, myocytes, and monocyte/macrophages)
involves PPARg. Therefore, PPARgmodulators may play a
role in treating malignancies that result from these
and other cell types. (See Varmecq et al, Lancet
354(9173):141-148 (1999).) [0094] PPARgmodulators are
believed useful for treatment of inflammatory or
immune disorders because PPAR s markedly upregulated
in activated macrophages. PPAR s implicated in
negative regulation of monocyte/macrophage function,
including generation of inflammatory cytokines and
expression of iNOS, gelatinase B and scavenger - 28
-receptor A. Therefore, PPARg agonists may be of
value. (See Marx et a , Am. J. Pathol. 153(1):17-23
(1998).) Incremental therapeutic benefit of NSAIDs
(some of which activate PPARg) in the treatment of
rheumatoid arthritis may be mediated via PPARg
activation. (See Jiang et al, Nature 391(6662):82-86
(1998).) P Rg agonists inhibit iNOS production by
activated macrophages. P Rg agonists may accordingly
be useful. (See Colville-Nash et al, J. Immunol.
161(2):978-984 (1998).) [0095] In addition, P Rg
agonists attenuate antigen-induced cytokine production
by bone-marrow-derived mast cells. (See Sugiyama et
al, FEBS Lett. 467(2-3) :259-262 (2000).) Recently, an
immunomodulatory role for P Rg has been described in
cells critical to the innate immune system, including
monocytes and macrophages. P Rg agonists mediate
significant inhibition of proliferative responses of
helper T-cell clones and freshly isolated splenocytes.
Thus, IL-2 production by the T-cell clones is
inhibited by P Rg agonists, which accordingly may have
utility as immunosuppressants. (See Clark et al, J.
Immunol. 164(3):1364-1371 (2000).) PPARg is also
implicated as a regulator of monocyte/macrophage
function. (See Ricote et al, J. Leukocyte Biol.
66(5):733-739 (1999).) P Rg expression in white blood
cells may play a role in host response to acute
inflammatory challenge and may prove to be an
important target for anti-inflammatory control. (See
Leininger et al, Biochem. Biophys. Res. Commun.
263(3):749-753 (1999).) [0096] Morevoer, P Rg
activators may help limit chronic inflammation
mediated by vascular cell adhesion molecule VCAM-I and
monocytes. (See Jackson et al, Arterioscler. Thromb.
Vase. Biol. 19(9):2094-2104 (1999).) P Rg agonists
also markedly reduce colonic inflammation in a mouse
model of inflammatory bowel disease (IBD). P Rg
agonists may be useful in treating colitis and Crohn's
disease. (See Su et al, J. Clin. Invest.
104(4):383-389 (1999).) [0097] Finally, P Rg
modulators are believed useful for treatment of
optical disorders such as macular generation because
the anti-angiogenic affect of P Rg agonists is
mediated by apoptotic stimulus on endothelial cells.
This suggests that such agonists may be useful in the
treatment of macular degeneration. (See Bishop-Bailey
et al, J. Biol. Chem. 274(24):17042-17048 (1999).)
[0098] In particularly preferred embodiments, the
present methods are directed to the treatment or
prevention of type II diabetes using a salt or
polymorph of the invention either - 29 -alone or in
combination with a second therapeutic agent selected
from anti-diabetic agents such as insulin,
sulfonylureas (e.g., meglinatide, tolbutamide,
chlorpropamide, acetohexamide, tolazamide, glyburide,
glipizide and glimepiride), biguanides, e.g.,
metformin (Glucophage(r)), ce-glucosidase inhibitors
(acarbose), thiazolidinone compounds, e.g.,
rosiglitazone (Avandia(r), troglitazone (Rezulin(r))
and pioglitazone (Actos(r)). When used in combination,
the practitioner can administer a combination of the
therapeutic agents, or administration can be
sequential. 7. EXAMPLES [0099] Reagents and solvents
used below can be obtained from commercial sources
such as Aldrich Chemical Co. (Milwaukee, Wis., USA).
H-NMR spectra were recorded on a Varian Gemini 400 MHz
NMR spectrometer. Significant peaks are tabulated in
the order: number of protons, multiplicity (s,
singlet; d, doublet; t, triplet; q, quartet; m,
multiplet; br s, broad singlet) and coupling
constant(s) in Hertz (Hz). Electrospray ionization
(ESI) mass spectrometry analysis was conducted on a
Hewlett-Packard 100 MSD electrospray mass spectrometer
using the HP 100 HPLC for sample delivery. [00100]
Mass spectrometry results are reported as the ratio of
mass over charge. The compound was dissolved in
methanol at 0.1 mg/mL and 1 microliter was infused
with the delivery solvent into the mass spectrometer,
which scanned from 100 to 1500 daltons. The compound
could be analyzed in the positive ESI mode, using :
acetonitrile/water with 1% acetic acid as the delivery
solvent. The compound could also be analyzed in the
negative ESI mode, using 2 mM NH4OACin
acetonitrile/water as delivery solvent. [00101] X-ray
powder diffraction analysis was performed using a
Shimadzu XRD- 6000 X-ray powder diffractometer using
Cu Ka radiation. The instrument's fine focus X-ray
tube voltage and amperage were set to 40 kV and 40 mA,
respectively. The divergence and scattering slits were
set at 1, and the receiving slit was set at 0.15mm.
Diffracted radiation was detected by a NaI
scintillation detector. A theta-two theta continuous
scan at 37min (0.4 sec/0.02 step) from 2.5 to 40 20
was used. A silicon standard was analyzed to check the
instrument alignment. Data were collected and analyzed
using XRD-6000 v. 4.1 [00102] In certain experiments,
differential scanning calorimetry was performed using
a TA instruments differential scanning calorimeter
2920 calibrated with an indium standard. Samples were
placed in aluminum sample pans and covered. Samples
were equilibrated at - 30 -25C and heated under a
nitrogen purge at a controlled rate of 10 C/min up to
a final temperature of 350 C. [00103] In other
experiments, differential scanning calorimetry was
performed using a TA instruments QlOO differential
scanning calorimeter. Samples were placed in aluminum
sample pans and covered. Samples were equilibrated at
25C and heated under a nitrogen purge at a controlled
rate of 10 C/min up to a final temperature of 250 C.
[00104] Moisture sorption/desorption data were
collected on a VTI SGA-100 Vapor Sorption Analyzer.
Sorption and desorption data were collected over a
range of 5% to 95% relative humidity ("RH") at 10% RH
intervals under nitrogen purge. Samples were not dried
prior to analysis. Equilibrium criteria used for
analysis were less than 0.0100% weight change in 5
minutes, with a maximum equilibration time of 3 hours
if the weight criterion was not met. Data were not
corrected for the initial moisture content of the
samples. NaCl and PVP were used as calibration
standards. [00105] Scanning electron microscopy (SEM)
was performed using an FEI Quanta 200 scanning
electron microscope. A large field detector was used
under low vacuum mode. The pole piece of the
instrument was equipped with an electron secondary
detector cone. Beam voltage ranged from 4.7 - 5.0 kB,
and the chamber pressure ranged from 69.3 to 18.7 Pa.
Image resolution was 1024 x 948. Samples were prepared
for analysis by placing a small amount on carbon tape
mounted on an aluminum stub. The instrument was
calibrated for magnification using NIST standards.
Data was collected using xTm, build number 1564 and
analyzed using XT Docu (v. 3.2). Magnification
reported on SEM images was calculated upon initial
data acquisition. [00106] The solid-state infrared
(IR) spectra were obtained using a Perkin-Elmer 1600
infrared spectrometer. The compound was dispersed at
approximately 1% in a KBr pellet. 7.1 EXAMPLE 1:
SYNTHESIS OF COMPOUND 101 [00107] This example
provides an exemplary synthesis of compound 101.
Alternate methods of synthesizing compound 101,
including methods of synthesizing acid addition salts
of compound 101 are described below; still other
alternate synthetic methods will be apparent to those
of skill in the art. - 31
-,2,3-trichloro-5-nitrobenzene Cesium carbonate,
DMF,65 C NH CI 2,4-dichlorobenzenesulfonyl chloride 



Fe ethanol F/H reflux l
3-(2,6-DichIoro-4-nitro-phenoxy)-3,4-dihydro-quinoline
(P) [00108] 3-Hydroxyquinoline (I) (prepared according
to the procedure of Naumann et. al, Synthesis
4:279-281 (1990)) (3 g) and
l,2,3-trichloro-5-nitrobenzene (4.7 g) were dissolved
in DMF (80 mL) and heated with cesium carbonate (7.4
g) for 2 h at 60 C. The reaction was poured into
ice/water (500 mL). The resulting off-white
precipitate was collected by filtration and rinsed
with hexane to afford compound II as a solid (6.9 g)
suitable for use in the next reaction. [00109] H NMR
in CDCl d 8.863 (d, J=2.2 Hz, IH), 8.360 (s, 2H),
8.106 (d, J=8.6 Hz, IH), 7.646 (m, 2H), 7.529 (d,
J=8.6 Hz, IH), 7.160 (d, J=2.2 Hz, IH).
3,5-Dichloro-4-(3,4-dihydro-quinolin-3-yloxy)-phenylam
ine (IP) [00110] To a solution of compound II (6.9 g)
in ethanol/THF/water (ratio 40:20:10) was added
ammonium chloride (3.3 g) and powdered iron (3.4 g).
This mixture was heated to reflux for 5 h. The hot
mixture was then filtered through Celite and
concentrated. The residue was dissolved in ethyl
acetate and washed with saturated NaHCC>3 solution
followed by water - 32 -and then brine. The solution
was dried over magnesium sulfate and concentrated to
afford compound III as an off-white solid (5.6 g).
[00111] H NMR in (DMSO) d 8.846 (d, J=2.9 Hz, IH),
8.010 (m, IH), 7.915 (m, IH), 7.645 (m, IH), 7.560 (m,
IH), 7.401 (d, J=2.9 Hz, IH), 6.778 (s, 2H), 5.762 (s,
2H).
2,4-Dichloro-N-[3,5-dichloro-4-(quinolin-3-yloxy)-phen
yl]-benzenesulfonamide (101) [00112] Treatment of the
aniline III with 2,4-dichlorobenzenesulfonyl chloride
according to conventional methods gave compound 101
[00113] H NMR(d -acetone) d 9.9 (IH, br s), 8.794 (IH,
d, J=2.9 Hz), 8.23 (IH, d, J=8.4 Hz), 8.035 (IH, br d,
J=8.4 Hz), 7.793 (IH, d, J=I. Hz), 7.78 (IH, m),
7.62-7.70 (2H, m), 7.57 (IH, td, J=6.8,1.2 Hz), 7.476
(2H, s), 7.364 (IH, d, J=2.6 Hz). MS (M-H) 511.0. 7.2
EXAMPLE 2; PPAR LIGAND BINDING [00114] Using methods
similar to Lehmann et al, J. Biol. Chem.
270:12953-12956 (1995), compound 101, prepared
according to Example 1, exhibited an of less than 1 m
in a PPAR ligand binding assay utilizing [ H]-BRL
49653 as the radioligand. 7.3 EXAMPLE 3:
CRYSTALLIZATION OF AN HCL SALT OF COMPOUND 101 [00115]
Compound 101 was recrystallized as an HCl salt.
Compound 101 prepared according to Example 1, except
that an reduction was used for reduction of compound
II to compound III, was suspended in ~3.5 L warm
ethanol. About 240 ml 21% NaOEt in ethanol was added
to form a complete solution. A solution of 145ml of
concentrated HCl (~ 3eq) in 450 ml of ethanol was
added to the warm solution and allowed to slow cool to
room temperature. The solid precipitate was collected
by vacuum filtration. The product was slurried in
water (2 L) and recollected by filtration. After air
drying, the product was dried under vacuum at 7O C to
constant weight of g. The anyhydrous HCl salt of
compound 101 was confirmed by NMR and CHN. [00116] HCl
salts of compound 101 formed small rhomboid crystals
or needles. SEM showed plates or prismatic particles.
DSC showed varying endothermal events of, for
instance, 125.2, 161.5, 222.6, 190.3, 224.9, 235.6,
242.4 and 182 C; endothermic events were broad, and
enthalpies of fusion could not be calculated. XRPD
showed crystalline or partially crystalline particles.
- 33 -7.4 EXAMPLE 4: CRYSTALLIZATION OF AN HBR SALT OF
COMPOUND 101 [00117] Compound 101 was recrystallized
as an HBr salt. A solution of 0.98g 48% HBr (3 eq) in
ethanol (3 ml) was added to a solution of the free
base form of compound 101 (1 g) in ethanol (20 mL).
For this example, compound 101 was prepared according
to Example 1, except that an reduction was used for
reduction of compound II to compound III. The
resulting clear solution was placed in an ultrasonic
bath until a white precipitate formed. After standing
at room temperatue for minutes, the suspension was
heated to reform a clear solution. This solution was
allowed to cool slowly in a jacketed flask overnight.
Solids (0.829g) were collected by vacuum filtration
and dried to constant weight under vacuum. The HBr
salt of compound 101 was confirmed by NMR and CHN.
[00118] HBr salts of compound 101 formed crystals, and
SEM showed plates. DSC showed endothermal events of
255.4 and 261.7 C from a single sample, and an
enthalpy of fusion of 158.5 J/g. One or both
endothermal events could have been due to sample
melting. XRPD showed crystalline or partially
crystalline particles. 7.5 EXAMPLE 5: CRYSTALLIZATION
OF A TOSYLATE SALT OF COMPOUND 101 [00119] Compound
101 was recrystallized as a tosylate salt. A solution
of ^-toluenesulphonic acid monohydrate (4.5g, 2 eq) in
ethanol (55ml)/ water (1 ImI) was added to a solution
of the free base form of compound 101 (6 g) in ethanol
(120 ml). For this example, compound 101 was prepared
according to Example 1, except that an reduction was
used for reduction of compound II to compound III. The
mixture was heated to form a clear solution. After
cooling to room temperature, some solvent was removed
under a stream of nitrogen until a white precipitate
became apparent. Rewarming the suspension formed a
clear solution which was allowed to stir with slow
cooling for 60 hrs. The solids were collected by
vacuum filtration and dried to constant weight under
vacuum to obtain 6.4 g solid with a melting point of
215-220 C. These were resuspened in ethanol (30 ml)
and heated to dissolve. After slow cooling the solid
was collected and dried under vacuum to give 6.19 g
solid with a melting point of 218-220 C. The tosylate
salt of compound 101 was confirmed by NMR. - 34
-[00120] Tosylate salts of compound 101 formed
crystals, and SEM showed irregular particles. DSC
showed an endothermal event of 220.6 C and an enthalpy
of fusion of 86.76 J/g. XRPD showed crystalline or
partially crystalline particles. 7.6 EXAMPLE 6:
CRYSTALLIZATION OF FORM I OF A BESYLATE SALT OF
COMPOUND 101 [00121] This example provides an example
of a small-scale crystallization of Form I the
besylate salt of compound 101 from the free base of
compound 101. Compound 101 was recrystallized as Form
I with benzenesulfonic acid Aldrich). 3.9 g
benzenesulfonic acid was dissolved in 5 ml ethanol,
and this ethanol solution was added to 5.02 g solid
free base compound 101. For this example, compound 101
was prepared according to Example 1, except that an
reduction was used for reduction of compound II to
compound III. The mixture was rinsed with 5 ml
ethanol, and additional ethanol was further added to a
total of 25 ml. The mixture was heated to form a
complete solution and then slowly cooled with
stirring. Solid Form I, 5.57 g, was collected by
filtration and rinsed with ethanol. - 35 -NH, OH N (2)
(2) HCI l Synthesis of Salts of Compound 101 according
to Examples 7 and 8 7.7 EXAMPLE 7: LARGE SCALE
SYNTHESIS OF THE BESYLATE SALT OF COMPOUND 101 [00122]
This example provides an exemplary synthesis of the
besylate salt of compound 101 from precursors to
compound 101. Alternate methods of synthesizing the
besylate salt of compound 101 from such precursors
will be apparent to those of skill in the art.
3-hydroxyquinoIine (3) 



[00123] 3-aminoquinoline (2), via the diazonium salt,
was converted to 3-hydroxyquinoline (3) in 96% yield.
- 36 -3-(2,6-Dichloro-4-nitro-phenoxy)-quinoline (4)
[00124] 3-Hydroxyquinoline (3) and
l,2,3-trichloro-5-nitrobenzene were dissolved in DMF
and heated with calcium carbonate to give, after
titruation with isopropanol,
3-(2,6-dichloro-4-nitro-phenoxy)-quinoline (4) in 93%
yield. 3,5-dichloro-4-(quinolin-3-yloxy)-phenylamine
(5) [00125] The nitro functionality of
3-(2,6-dichloro-4-nitro-phenoxy)-quinoline (4) was
catalytically reduced under hydrogen with 5%
weight/weight (catalyst/compound 4) of a 1%
platinum/2% vanadium on carbon catalyst suspension in
ethyl acetate at 0 C. The material was heated to 20 C,
filtered through Celite. The Celite was washed with
THF, and the filtrates were combined and evaporated to
give 3,5-dichloro-4-(quinolin-3-yloxy)- phenylamine
(5) in 98% yield.
2,4-dichloro-iV-[3,5-dichloro-4-quinolin-3-yIoxy)pheny
l]-benzenesulfonamide HCl (I) [00126]
3,5-dichloro-4-(quinolin-3-yloxy)-phenylamme (5) was
then reacted with 2,4-dichlorobenzenesulfonylchloride,
followed by treatment with hydrochloric acid, to give
2,4-dichloro-7V-[3,5-dichloro-4-quinolin-3-yloxy)pheny
l]-benzenesulfonamide HCl (1; the hydrochloride salt
of compound 101) in 99% yield. 7.8 EXAMPLE 8:
PREPARATION AND RECRYSTALLIZATION OF THE HYDROCHLORIDE
SALT OF COMPOUND 101 [00127] This example describes a
method that can be used to synthesize and
recrystallize the hydrochloride salt of compound 101
from a precursor to compound 101.
3,5-Dichloro-4-(quinolin-3-yloxy)-phenylamine,
prepared according to Example 7, in methylene chloride
was treated with 2,4-dichlorobenzenesulfonylchloride
and 2 equivalents of pyridine. The solution was
concentrated by distillation of methylene chloride.
After completion of the reaction the remaining solvent
was removed under vacuum to yield a thick foam. The
foam was re-dissolved in methylene chloride. Addition
of 4 equivalents of 3N HCl gave a thick precipitate
that was collected by filtration. The solids were
washed with methylene chloride and then with water.
After drying under vacuum, an amorphous solid was
obtained. Carbon, Hydrogen, Nitrogen Combustion
Analysis (CHN) indicated that the amorphous solid was
the HCl salt of compound 101+ 0.5 H . - 37 -[00128]
Further purification of the hydrochloride salt of
compound 101 was obtained by conversion to the free
base by extraction into ethyl acetate with solution.
Drying with and concentration gave the free base as a
white solid. In this example, the free base of
compound 101 was converted back to the hydrochloride
salt. However, the procedures described in this
example can be used to obtain any acid addition salt
of compound 101 as described herein. [00129] The free
base of compound 101 (300 g) was suspended in ~3.5 L
warm ethanol. NaOEt in ethanol (21%, ~240 mL) was
added to form a complete solution. A solution of 145mL
of cone. HCl ( 3 equivalents) in 450 mL of ethanol was
added to the warm solution and the mixture was allowed
to slow cool to room temperature. The solid
precipitate was collected by vacuum filtration. The
product was slurried in water (2 L) and recollected by
filtration. After air drying, the product was dried
under vacuum at 70 C to constant weight of g. The
product was confirmed by NMR and CHN to be the
anhydrous HCl salt of compound 101. 7.9 EXAMPLE 9:
PREPARATION OF THE BESYLATE SALT OF COMPOUND 101
[00130] The besylate salt of compound 101 was
synthesized from 2,4-dichloro-iV-[3,5-
dichloro-4-quinolin-3-yloxy)phenyl]-benzenesulfonamide
HCl prepared according to Example 7. The hydrochloride
salt
2,4-dichloro-iV-[3,5-dichloro-4-quinolin-3-yloxy)pheny
l]- benzenesulfonamide HCl was converted to the
besylate salt, via the free base, using a sodium
bicarbonate/ethyl acetate biphasic reaction solution.
Separation of the organic layer followed by solvent
exchange with ethanol precipitated the besylate salt
(6) of compound 101 in 84% yield. Starting from
4-aminoquinoline (2), the overall yield of the
besylate salt (6) of compound 101 was 73%. [00131] The
preparation described in Examples 7 and 8 was
performed two times; one batch yielded a mixture of
Forms I and II of the besylate salt of compound 101.
The other batch yielded only the Form II polymorph of
the besylate salt of compound 101. - 38 -7.10 EXAMPLE
10: RECRYSTALLIZATION OF FORM II OF THE BESYLATE SALT
OF COMPOUND 101 l Not Isolated l Not Isolated [00132]
Compound 101 was recrystallized as Form II with
benzenesulfonic acid (PhSO H-XH ; Aldrich). [00133] A
mixture of Forms I and II of the besylate salt (6) of
compound 101 (6.938 kg), prepared according to
Examples 7 and 8, was stirred in ethyl acetate ( 5 L)
with gentle heating (about 28C). A saturated solution
of sodium bicarbonate (13 L) was added in portions
(endothermic, gas evolution). The biphasic mixture was
stirred for approximately 1 hour. The phases were
separated and the organic layer washed with a
saturated sodium chloride solution (13 L). The organic
layer was separated and concentrated by distillation
(91 L distillate removed). Ethyl acetate (91 L) was
added, the solution decolorized with activated
charcoal, then filtered through Celite. The filter
cake was washed with ethyl acetate (2 X 15 L) and the
filtrates combined with the ethyl acetate filtrate
from the activated charcoal decolorizing step. The
solution was concentrated by distilling off
approximately 135 L. Ethanol (16 L) was added and the
solution heated to 77C. Benzenesulfonic acid (4.126
kg) dissolved in ethanol (5 L) was added. An
additional 2 L of ethanol was used to rinse the vessel
containing the benzenesulfonic acid solution. After
cooling to approximately 69C, 36 g of besylate salt
(6) of compound 101 was added. The suspension was
stirred at - 39 -approximately 67 to 69C for minutes,
then cooled to 2O C and stirred for approximately 4
hours. 6.377 kg (92%) solid was obtained after
filtering and drying under vacuum. 7.11 EXAMPLE 11;
ANALYSIS OF FORM I [00134] This example illustrates
the differential scanning calorimetry (DSC) and
hygroscopicity analysis of Form I prepared according
to Example 6. Sample DSC Melting Endotherm FIG.
Maximum 1 189.5 C 4 2 188.4 C 3 187.8 C 4 188.2 C XRPD
analysis of sample 1 (see FIG. 5) showed major peaks
at approximately 7.0, 19.5, 24.0, 24.5 and 28.5  2Q.
Form I showed surprisingly low hygroscopicity with a
weight gain of just 0.6 % from 25 % to 95 % relative
humidity and a weight loss of just 0.6 % from 95 % to
25 % relative humidity (see FIG. 6). 7.12 EXAMPLE 12:
ANALYSIS OF FORM I [00135] This example illustrates
the x-ray powder diffraction (XRPD) and differential
scanning calorimetry (DSC) analysis of Form I prepared
according to Example 8. The Form I polymorph of
Example 8 showed similar properties to the Form I
polymorph of Example 6. Sample DSC Melting Endotherm
Maximum 5 186.3 C XRPD analysis of sample 5 showed
major peaks at approximately 7.0, 19.5, 22.0, 24.0,
24.5 and 28  20. Scanning electron microscopy showed
that Form I forms variable size, tabular particles
with striations and possibly stacked sheets. Infrared
spectra (see FIG. 7) showed Form I has peaks at
approximately 1567, 1461, 913, 895, and 881 cm 1. 



- 40 -7.13 EXAMPLE 13: ANALYSIS OF FORM II [00136]
This example illustrates the differential scanning
calorimetry (DSC) and hygroscopicity analysis of Form
II prepared according to Example 8. Sample DSC Melting
Endotherm FIG. Maximum 6 233.7 C 8 XRPD analysis of
sample 6 {see FIG. 9) showed major peaks at
approximately 15, 19, 20.5, 23.5, 24.5, 25, 26.5, 29.5
and 30.5  20. Infrared spectra (FIG. 10) showed Form
II has peaks at approximately 1573, 1469, 1459, 912,
and 859 cm 1. [00137] All publications and patent
applications cited in this specification are herein
incorporated by reference as if each individual
publication or patent application were specifically
and individually indicated to be incorporated by
reference. Although the foregoing invention has been
described in some detail by way of illustration and
example for purposes of clarity of understanding, it
will be readily apparent to those of ordinary skill in
the art in light of the teachings of this invention
that certain changes and modifications may be made
thereto without departing from the spirit or scope of
the appended claims. - 41 -What is claimed is: . A
benzenesulfonate salt of the compound of formula (I):
l 2. 2,4-Dichloro-
f-[3,5-dichloro-4-(quinolm-3-yloxy)-phenyl]-
benzenesulfonamide benzenesulfonate salt. . A Form I
polymorph of the compound of Claim 1 or 2. 4. The
polymorph of Claim 3 that has a differential scanning
calorimetry melting temperature maximum of from about
186.3 to about 189.5 C. 5. The polymorph of Claim 3
that has a differential scanning calorimetry heat of
fusion of from about 81.5 to about 89.9 J/g. 6. The
polymorph of Claim 3 that has a melting point between
about 0 and 200 C. 7. The polymorph of Claim 3 that
has a melting point of about 6 C. 8. The polymorph of
Claim 3 that has major X-ray powder diffraction peaks
at approximately 7.0, 19.5, 22.0, 24.0, 24.5 and 28
2q using Cu Ka radiation. 9. The polymorph of Claim 3
that has major infrared absorbance peaks at
approximately 1567, 1461, 913, 895, and 881 cm 1. - 42
-. The polymorph of Claim 3 that is obtained by
crystallizing the besylate salt of said compound of
formula (I) from ethanol. 11. A Form II polymorph of
the compound of Claim 1 or 2. 12. The polymorph of
Claim that has a differential scanning calorimetry
melting temperature maximum of about 233.7 C. 13. The
polymorph of Claim that has a differential scanning
calorimetry heat of fusion of about 98.9 J/g. 14. The
polymorph of Claim that has a melting point greater
than about 230 C. 15. The polymorph of Claim that has
a melting point of about 233 C. 16. The polymorph of
Claim that has major X-ray powder diffraction peaks at
approximately 15, 19, 20.5, 23.5, 24.5, 25, 26.5, 29.5
and 30.5  20 using Cu K radiation. 17. The polymorph
of Claim that has major infrared absorbance peaks at
approximately 1573, 1469, 1459, 912, and 859 cm 1. 18.
The polymorph of Claim that is obtained by
crystallizing the besylate salt of said compound of
formula (I) from ethanol. 19. A hydrochloride salt of
the compound of formula (I): l - 43 -20.
A/?-toluenesulfonate salt of the compound of formula
(I): 2 . A pharmaceutical composition comprising the
salt of Claim 1 and a pharmaceutically acceptable
diluent, excipient or carrier. 22. A pharmaceutical
composition comprising the polymorph of Claim 3 or and
a pharmaceutically acceptable diluent, excipient or
carrier. 2 . The pharmaceutical composition of Claim
22 wherein the polymorph is in a pure form. 24. A
method of treating a PPARg-mediated condition or
disorder in a subject, said method comprising
administering to the subject a therapeutically
effective amount of the pharmaceutical composition of
claim 21 or 22. 25. A method in accordance with Claim
24, wherein said PPARg-mediated condition or disorder
is a metabolic disorder or an inflammatory condition.
26. A method in accordance with claim 25, wherein said
metabolic disorder is selected from the group
consisting of diabetes, obesity, hypercholesterolemia,
hyperlipidemia, dyslipidemia, hypertriglylceridemia,
hyperglycemia, insulin resistance and
hyperinsulinemia. 27. A method in accordance with
claim 26, wherein said metabolic disorder is type II
diabetes. - 44 -28. A method in accordance with claim
25, wherein said inflammatory condition is selected
from the group consisting of rheumatoid arthritis and
atherosclerosis. 29. A method in accordance with Claim
24, wherein said subject is a human. 30. A method of
making a compound of Formula (I) l (I) comprising the
steps of: a) reacting
3,5-dichloro-4-(quinolin-3-yloxy)-phenylamine with
2,4-dichlorobenzenesulfonylchloride and hydrochloric
acid to yield
2,4-dichloro-iV-[3,5-dichloro-4-quinolin-3-yloxy)pheny
l]- benzenesulfonamide HCl; and b) neutralizing said
2,4-dichloro-Af-[3,5-dichloro-4-quinolin-3-
yloxy)phenyl]-benzenesulfonamide HCl to yield said
compound of Formula (I). 31. A method in accordance
with Claim 30, wherein said 2,4-dichloro-iV-[3,5-
dichloro-4-quinolin-3-yloxy)phenyl]-benzenesulfonamide
HCl is neutralized with monobasic sodium carbonate in
ethyl acetate. - 45 - 


