
DIKETO-PIPERAZINE AND PIPERIDINE DERIVATIVES AS
ANTIVIRAL AGENTS RELATED APPLICATIONS This application
claims priority to U.S. Provisional Application Ser.
No. 60/794,700 and U.S. Provisional Application Ser.
No. 60/794,703, both filed on April 25, 2006. FIELD OF
THE DISCLOSURE This disclosure provides compounds
having drug and bio-affecting properties, their
pharmaceutical compositions and method of use. In
particular, the disclosure is concerned with diketo
piperazine and piperidine derivatives that possess
unique antiviral activity. More particularly, the
present disclosure relates to compounds useful for the
treatment of HIV and AIDS. BACKGROUND ART HIV-I (human
immunodeficiency virus -1) infection remains a major
medical problem, with an estimated 40 million people
infected worldwide at the end of 2005. The number of
cases of HIV and AIDS (acquired immunodeficiency
syndrome) has risen rapidly. In 2005, approximately
5.0 million new infections were reported, and 3.1
million people died from AIDS. Currently available
drugs for the treatment of HIV include nucleoside
reverse transcriptase (RT) inhibitors or approved
single pill combinations: zidovudine (or AZT or
Retrovir(r)), didanosine (or Videx(r)), stavudine (or
Zerit(r)), lamivudine (or 3TC or Epivir(r)),
zalcitabine (or DDC or Hivid(r)), abacavir succinate
(or Ziagen(r)), Tenofovir disoproxil fumarate salt (or
Viread(r)), emtricitabine (or FTC), Combivir(r)
(contains -3TC plus AZT), Trizivir(r) (contains
abacavir, lamivudine, and zidovudine),
Epzicom(r)(contains abacavir and lamivudine),
Truvada(r)(contains Viread(r) and emtricitabine);
non-nucleoside reverse transcriptase inhibitors:
nevirapine (or Viramune(r)), delavirdine (or
Rescriptor(r)) and efavirenz (orSustiva(r)), and
peptidomimetic protease inhibitors or approved
formulations: saquinavir, indinavir, ritonavir,
nelfinavir, amprenavir, lopinavir, and
Kaletra(r)(lopinavir and Ritonavir). Each of these
drugs can only transiently restrain viral replication
if used alone. However, when used in combination,
these drugs have a profound effect on viremia and
disease progression. In fact, significant reductions
in death rates among AIDS patients have been recently
documented as a consequence of the widespread
application of combination therapy. However, despite
these impressive results, 30 to 50% of patients
ultimately fail combination drug therapies.
Insufficient drug potency, non-compliance, restricted
tissue penetration and drugspecific limitations within
certain cell types (e.g. most nucleoside analogs
cannot be phosphorylated in resting cells) may account
for the incomplete suppression of sensitive viruses.
Furthermore, the high replication rate and rapid
turnover of HIV-I combined with the frequent
incorporation of mutations, leads to the appearance of
drug-resistant variants and treatment failures when
sub-optimal drug concentrations are present.
Therefore, novel anti-HIV agents exhibiting distinct
resistance patterns, and favorable pharmacokinetic as
well as safety profiles are needed to provide more
treatment options. Improved HIV fusion inhibitors and
HIV entry coreceptor antagonists are two examples of
new classes of anti-HIV agents currently being studied
by a number of investigators. The properties of a
class of HIV entry inhibitors called HIV attachment
inhibitors has been improved in an effort to obtain
compounds with maximized utility and efficacy as
antiviral agents. A disclosure describing indoles of
which the structure shown below for BMS-705 is
representative has been disclosed [Antiviral
Indoleoxoacetyl Piperazine Derivatives].Two other
compounds, referred to in the literature as BMS-806
and BMS-043 have been described in both the academic
and patent art: Some description of their properties
in human clinical trials have been disclosed in
literature. It should be noted that in all three of
these structures, a piperazine amide (In these three
structures a piperazine phenyl amide) is present and
this group is directly attached to an oxoacetyl
moiety. The oxoacetyl group is attached at the
3-position of 4-Fluoro indole in BMS-705 and to the 3
position of substituted azaindoles in BMS- 806 and
BMS-043. In an effort to obtain improved anti-HIV
compounds, later publications described in part,
modifed substitution patterns on the indoles and
azaindoles. Examples of such effort include: (1) novel
substituted indoleoxoacetic piperazine derivatives,
(2) substituted piperazinyloxoacetylindole
derivatives, and (3) substituted azaindoleoxoacetic
piperazine derivatives. Replacement of these groups
with other heteraromatics or substituted
heteroaroamatics or bicyclic hydrocarbons was also
shown to be feasible. Examples include: (1) indole,
azaindole and related heterocyclic amidopiperazine
derivatives; (2) bicyclo 4.4.0 antiviral derivatives;
and (3) diazaindole derivatives. A select few
replacements for the piperazine amide portion of the
molecules have also been described in the art and
among these examples are (1) some piperidinealkenes;
(2) some pyrrolidine amides; (3) some N-aryl or
heteroaryl piperazines; (4) some piperazinyl ureas;
and (5) some carboline containing compounds. Method(s)
for preparing prodrugs for this class of compounds was
disclosed in Prodrugs of Piperazine and Substituted
Piperidine Antiviral Agents (Ueda et al, U.S. non-
provisional application Ser. No. 11/066,745, filed
02/25/2005 or US20050209246A1 or WO2005090367A1). A
published PCT patent application WO2003 103607A1 (June
11, 2003) disclosures an assay useful for assaying
some HIV inhibitors. Several published patent
applications describe combination studies with
piperazine benzamide inhibitors, for example, US200502
15543 (WO2005102328A1), US20050215544
(WO2005102391A1), and US200502 15545 (WO2005102392A2).
A publication on new compounds in this class of
attachment inhibitors (Jinsong Wang et. al. Org. Biol.
Chem. 2005, 3, 1781-1786.) and a patent application on
some more remotely related compounds have appeared
WO2005/0 16344 published on February 24, 2005.
Published patent applications WO2005/016344 and
WO2005/121094 also describe piperazine derivatives
which are HIV inhibitors. The compounds described in
these applications are structurally distinct from the
compounds of the present disclosure. Nothing in these
references can be construed to disclose or suggest the
novel compounds of this disclosure and their use to
inhibit HIV infection. SUMMARY OF THE DISCLOSURE The
present disclosure relates to compounds of Formula I,
the pharmaceutically acceptable salts and/or solvates
(e.g., hydrates) thereof, theirpharmaceutical
formulations, and their use in patients suffering from
or susceptible to a virus such as HIV. The compounds
of Formula I, their pharmaceutically acceptable salts
and/or solvate are effective anticiral agents,
particularly as inhibitors of HIV. They are useful for
the treatment of HIV and AIDS. One embodiment of the
present disclosure is directed to a compound of
Formula I, or pharmaceutically acceptable salts
thereof, wherein: A is selected from the group
consisting of: wherein - - represents a carbon-carbon
bond or does not exist; R1 is hydrogen, Ci-C alkyl, or
Ci-C fluoroalkyl; R2 is hydrogen; R4, R5, R6 and R7are
each independently selected from the group consisting
of hydrogen, hydroxy, halogen, cyano, nitro, Ci-C4
alkyl, Ci-C4 fluoroalkyl, ORa, NRaRb, COORa, and Group
B; Ra and Rb are each independently selected from the
group consisting of hydrogen, Ci-C4 alkyl, and Group
B; R4N is O or does not exist;Y is selected from the
group consisting of phenyl, C5-C7 monocyclic
heteroaryl, C9-C10 bicyclic aryl, C9-C10 bicyclic
heteroaryl, C4-C7 heteroalicyclic, and C5-C7
cycloalkyl wherein said heteroaryl or heteroalicyclic
contains from 1 to 4 heteroatoms selected from O, N,
and S and with the proviso when Y is a bicyclic
heteroaryl both X and Y are attached to a common ring
wherein said aryl, heteroaryl, and heteroalicyclic are
optionally substituted with one to three same or
different halogens or from one to three same or
different substituents selected from oxo, hydroxyl,
Ci-C 6 alkyl, -NR 55R56, -OCi-C 3 alkyl, -S-Ri,-S(O)
2Ri,CF 3,CN,; wherein said Ci-C alkyl can be
optionally substituted with Group B; Z is selected
from the group consisting of Ci_6 alkyl, Ci_6 alkoxy,
C3-7 cycloalkyl, -COOR3, , 4, 5, or 6 membered ring
cyclic N-lactam, -C(O)NR 42R43, -C(O)R 57 wherein R57
is optionally substituted with CN or Group B; -NR
55R56, aryl and heteroaryl; in which said aryl is
phenyl; said heteroaryl is selected from the group
consisting of pyridinyl, pyrimidinyl, pyrazinyl,
furanyl, thienyl, pyrrolyl, imidazolyl, thiazolyl,
isothiazolyl, oxazolyl, isoxazolyl and C9-C10 bicyclic
heteroaryl with 1-4 heteroatom(s); said aryl or
heteroaryl is optionally substituted with one or two
of the same or different members selected from the
group consisting of amino, nitro, cyano, hydroxy, Ci_6
alkoxy, -C(O)NH 2, Ci_6 alkyl, -NHC(O)CH 3, halogen,
trifluoromethyl and Group B; Group B is selected from
the group consisting Of-C(O)NR 40R4 1, aryl,
heteroaryl, heteroalicyclic, C(O)R 3, C(=N-0-R 1)R3,
acetal, UR8a, (Ci_6)alkylNR 40R4 1, (C1- 6)alkylCOOR
8b ; wherein said aryl, heteroaryl, and
heteroalicyclic are optionally substituted with one to
three same or different halogens or from one to three
same or different substituents selected from the group
F; wherein aryl is napthyl or substituted phenyl;
wherein heteroaryl is a mono or bicyclic system which
contains from 3 to 7 ring atoms for a mono cyclic
system and up to 12 atoms in a fused bicyclic system,
including from 1 to 4 heteroatoms; wherein
heteroalicyclic is a 3 to 7 membered mono cyclic ring
which may be partially unsaturated and may be
substituted by 1 or two oxo groups and may contain
from 1 to 2 heteroatoms in the ring skeleton and which
may be fused to a benzene or pyridine ring;or Group B
is (Ci_6)alkyl and (C2-6)alkenyl; wherein said
(Ci_6)alkyl and (C2-6)alkenyl are independently
optionally substituted with a member selected from the
group consisting of phenyl, heteroaryl or
-C(O)NR55R56; or with from one to three same or
different halogens; wherein heteroaryl is a monocyclic
system which contains from 3 to 7 ring atoms,
including from 1 to 4 heteroatoms; Group F is selected
from the group consisting of oxo, (Ci_6)alkyl,
(C3_7)cycloalkyl, aryl, heteroaryl, heteroalicyclic,
hydroxy, (Ci_6)alkoxy, aryloxy, (Ci_6)thioalkoxy,
cyano, halogen, nitro, -C(O)R 57, benzyl,
-NR42C(O)-(Ci_6)alkyl, -NR42C(O)-(C3- 6)cycloalkyl,
-NR42C(O)-aryl, -NR42C(O)-heteroaryl,
-NR42C(O)-heteroalicyclic, a 4, 5, or 6 membered ring
cyclic N-lactam, -NR42S(O)2-(Ci_6)alkyl,
-NR42S(O)2-(C3- 6)cycloalkyl, -NR42S(O)2-aryl,
-NR42S(O)2-heteroaryl, -NR42S(O)2-heteroalicyclic,
S(O)2(Ci_6)alkyl, S(O)2aryl, -S(0)2 NR42R43, NR42R43,
(Ci_6)alkylC(O)NR 42R43, C(O)NR42R43, NHC(O)NR 42R43,
OC(O)NR42R43, NHC(O)OR 54, (Ci-6)alkylNR42R43, COOR54
and (Ci-6)alkylCOOR 54; wherein said (Ci_6)alkyl,
(C3_7)cycloalkyl, aryl, heteroaryl, heteroalicyclic,
(Ci_6)alkoxy, and aryloxy, are optionally substituted
with one to nine same or different halogens or from
one to five same or different substituents selected
from the Group G; wherein aryl is phenyl; heteroaryl
is a monocyclic system which contains from 3 to 7 ring
atoms, including from 1 to 4 heteroatoms;
heteroalicyclic is selected from the group consisting
of aziridine, azetidine, pyrrolidine, piperazine,
piperidine, tetrahydrofuran, tetrahydropyran, azepine,
and morpholine; Group G is selected from the group
consisting of (Ci_6)alkyl, (C3-7)cycloalkyl, aryl,
heteroaryl, heteroalicyclic, hydroxy, (Ci_6)alkoxy,
aryloxy, cyano, halogen, nitro, -C(O)R57, benzyl,
non-aromatic heterocyclic with 1-2 hetero atoms,
-NR48C(O)- (Ci_6)alkyl, -NR48C(O)-(C3_6)cycloalkyl,
-NR48C(O)-aryl, -NR48C(O)-heteroaryl,
-NR48C(O)-heteroalicyclic, a 4, 5, or 6 membered ring
cyclic N-lactam, -NR48S(O)2- (Ci_6)alkyl, -NR48S(O)2,
-(C3_6)cycloalkyl, -NR48S(O)2-aryl,
-NR48S(O)2-heteroaryl, -NR48S(O)2-heteroalicyclic,
sulfinyl, sulfonyl, sulfonamide, NR48R49, (Ci_6)alkyl
C(O)NR48R49, C(O)NR48R49, NHC(O)NR 48R49,
OC(O)NR48R49, NHC(O)OR 54' , (Ci_6)alkylNR 48R49,
COOR54, and (Ci_6)alkylCOOR 54; wherein aryl is
phenyl; heteroaryl is a monocyclic system which
contains from 3 to 7 ring atoms, includingfrom 1 to 4
heteroatoms; heteroalicyclic is selected from the
group consisting of aziridine, azetidine, pyrrolidine,
piperazine, piperidine, tetrahydrofuran,
tetrahydropyran, azepine, and morpholine; R3 is
selected from the group consisting of Ci-C alkyl,
aryl, heteroaryl, and heteroalicyclic; wherein said
Ci-C alkyl, aryl, heteroaryl, and heteroalicyclic are
optionally substituted with one to three same or
different halogens or with from one to three same or
different substituents selected from the group F;
wherein for R3, R8, R8a, R8b aryl is phenyl;
heteroaryl is a mono or bicyclic system which contains
from 3 to 7 ring atoms for mono cyclic systems and up
to 10 atoms in a bicyclic system, including from 1 to
4 heteroatoms; wherein heteroalicyclic is selected
from the group consisting of aziridine, azetidine,
pyrrolidine, piperazine, piperidine, tetrahydrofuran,
tetrahydropyran, azepine, and morpholine; R8 is
selected from the group consisting of hydrogen,
(Ci-6)alkyl, (C3_7)cycloalkyl, (C2-6)alkenyl,
(C3_7)cycloalkenyl, (C2-6)alkynyl, aryl, heteroaryl,
and heteroalicyclic; wherein said (Ci_6)alkyl,
(C3_7)cycloalkyl, (C2-6)alkenyl, (C3_7)cycloalkenyl,
(C2-6)alkynyl, aryl, heteroaryl, and heteroalicyclic
are optionally substituted with one to six same or
different halogens or from one to five same or
different substituents selected from the group F; R8a
is a member selected from the group consisting of
aryl, heteroaryl, and heteroalicyclic; wherein each
member is independently optionally substituted with
one to six same or different halogens or from one to
five same or different substituents selected from the
group F; R8b is selected from the group consisting of
hydrogen, (Ci_6)alkyl and phenyl; R9, R10, R11, R12,
R13 , R14, R15, R16 are each independently selected
from the group consisting of hydrogen and (Ci_6)alkyl;
wherein said (Ci_6)alkyl is optionally substituted
with one to three same or different halogens or one
hydroxy or or one O (Ci_6)alkyl or one NR55R56; or one
of R9, R10 or one of R11, R12may form respectivelywith
one of R15, R16 or one of R13 , R14a one, two or three
atom bridged comprised of alkyl or nitrogen atoms; X
is N or CH, (when X is CH the configuration at the
center X may be racemic or pure (R) or pure (S)
configuration); U is selected from the group
consisting of NH OrNCH3, O, and S; R40 and R4 1 are
independently selected from the group consisting of
(a) hydrogen; (b) (Ci_6)alkyl substituted with one to
three same or different halogens (c) (Ci_6)alkoxy,
aryl, heteroaryl or heteroalicyclic; or R40 and R4 1
taken together with the nitrogen to which they are
attached form a member selected from the group
consisting of aziridine, azetidine, pyrrolidine,
piperazine, 4-NMe piperazine, piperidine, azepine, and
morpholine; and wherein said aryl, heteroaryl, and
heteroalicyclic are optionally substituted with one to
two same or different substituents selected from d-C
3alkyl, halogen, hydroxyl, -OR55, -NR55R56;
-C(O)NR55R56; wherein for R40 and R4 1 aryl is phenyl;
heteroaryl is a monocyclic system which contains from
3 to 6 ring atoms, including from 1 to 4 heteroatoms;
heteroalicyclic is selected from the group consisting
of aziridine, azetidine, pyrrolidine, piperazine,
piperidine, tetrahydrofuran, tetrahydropyran, azepine,
and morpholine; R42 and R43 are independently selected
from the group consisting of hydrogen, (Ci-6)alkyl,
allyl, (Ci-6)alkoxy, (C3-7)cycloalkyl, aryl,
heteroaryl and heteroalicyclic; or R42 and R43 taken
together with the nitrogen to which they are attached
form a member selected from the group consisting of
aziridine, azetidine, pyrrolidine, piperazine
(optionally substituted with Group B), 4-NMe
piperazine, piperidine, 



azepine, and morpholine; and wherein said (Ci_6)alkyl,
(Ci_6)alkoxy, (C3_7)cycloalkyl, aryl, heteroaryl, and
heteroalicyclic are optionally substituted with one to
three same or different halogens or from one to two
same or different substituents selected from the Group
G; wherein for R42 and R43 aryl is phenyl; heteroaryl
is a monocyclic system which contains from 3 to 6 ring
atoms, including from 1 to 4 heteroatoms;
heteroalicyclic is a member selected from the group
consisting of aziridine, azetidine,pyrrolidine,
piperazine, piperidine, tetrahydrofuran,
tetrahydropyran, azepine, and morpholine; R46 is
selected from the group consisting of H, OR57, and
NR55R56; R47 is selected from the group consisting of
H, amino, halogen, phenyl, and (C1_6)alkyl; R48 and
R49 are independently selected from the group
consisting of hydrogen, (Ci_6)alkyl and phenyl; R50 is
selected from the group consisting of H, (Ci-6)alkyl,
(C3-6)cycloalkyl, and benzyl; wherein each of said
(Ci_6)alkyl, (C3_7)cycloalkyl and benzyl are
optionally substituted with one to three same or
different halogen, amino, OH, CN or NO2; R54 is
selected from the group consisting of hydrogen and
(Ci_6)alkyl; R54' is (Ci_6)alkyl; R55 and R56 are
independently selected from the group consisting of
hydrogen and (Ci_6)alkyl; and R57 is selected from the
group consisting of hydrogen, (Ci_6)alkyl and phenyl;
and with the proviso that the compound of Formula (I)
is not In a preferred embodiment, R1 is H. In a
preferred embodiment, R5 is H.In a preferred
embodiment, R4N does not exist. In a preferred
embodiment, R4 is halogen or ORa. In a preferred
embodiment, R9, R10, R11, R12, R13, R14, R15 R16 are
each independently selected from the group consisting
of hydrogen, Ci-C alkyl and Ci-C fluoroalkyl. In a
preferred embodiment, A is In a preferred embodiment,
Y is phenyl. In a preferred embodiment, Y is C5-C7
monocyclic heteroaryl. In a preferred embodiment, Y is
C9-C10bicyclic aryl. In a preferred embodiment, Y is
C9-C10 bicyclic heteroaryl. In a preferred embodiment,
Y is C4-C? heteroalicyclic. In a preferred embodiment,
Y is C5-C7 cycloalkyl. In a preferred embodiment, Y is
tetrazole, triazole, pyrazole, imidazole, pyridine,
pyrazine, pyrimidine, or pyridazine. Another
embodiment of the present disclosure is a method for
treating mammals infected with a virus, especially
wherein said virus is HIV, comprising administering to
said mammal an antiviral effective amount of a
compound of Formula I, and one or more
pharmaceutically acceptable carriers, excipients or
diluents. Optionally, the compound of Formula I can be
administered in combination with an antiviral
effective amount of an AIDS treatment agent selected
from the group consisting of: (a) an AIDS antiviral
agent; (b) an anti-infective agent; (c) an
immunomodulator; and (d) HIV entry inhibitors.Another
embodiment of the present disclosure is a
pharmaceutical composition comprising an antiviral
effective amount of a compound of Formula I and one or
more pharmaceutically acceptable carriers, excipients,
diluents and optionally in combination with an
antiviral effective amount of an AIDS treatment agent
selected from the group consisting of: (a) an AIDS
antiviral agent; (b) an antiinfective agent; (c) an
immunomodulator; and (d) HIV entry inhibitors.
DETAILED DESCRIPTION OF THE DISCLOSURE Since the
compounds of the present disclosure, may possess
asymmetric centers and therefore occur as mixtures of
diastereomers and enantiomers, the present disclosure
includes the individual diastereoisomeric and
enantiomeric forms of the compounds of Formula I in
addition to the mixtures thereof. Definitions The term
"C1 6 alkyl" as used herein and in the claims (unless
specified otherwise) mean straight or branched chain
alkyl groups such as methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, t-butyl, amyl, hexyl and the like.
"C1- C4 fluoroalkyl" refers to F-substituted C1- C4
alkyl wherein at least one H atom is substutited with
F atom, and each H atom can be independently
substutited by F atom; "Halogen" refers to chlorine,
bromine, iodine or fluorine. An "aryl" group refers to
an all carbon monocyclic or fused-ring
polycyclic(i.e., rings which share adjacent pairs of
carbon atoms) groups having a completely conjugated
pi-electron system. Examples, without limitation, of
aryl groups are phenyl, napthalenyl and anthracenyl.
The aryl group may be substituted or unsubstituted.
When substituted the substituted group(s) is
preferably one or more selected from alkyl,
cycloalkyl, aryl, heteroaryl, heteroalicyclic,
hydroxy, alkoxy,aryloxy, heteroaryloxy,
heteroalicycloxy, thiohydroxy, thioaryloxy,
thioheteroaryloxy, thioheteroalicycloxy, cyano,
halogen, nitro, carbonyl, O-carbamyl, N-carbamyl,
C-amido, N-amido, C-carboxy, O-carboxy, sulfinyl,
sulfonyl, sulfonamido, trihalomethyl, ureido, amino
and -NRxRy, wherein Rx and Ry are independently
selected from the group consisting of hydrogen, alkyl,
cycloalkyl, aryl, carbonyl, C-carboxy, sulfonyl,
trihalomethyl, and, combined, a five- or six-member
heteroalicyclic ring. As used herein, a "heteroaryl"
group refers to a monocyclic or fused ring (i.e.,
rings which share an adjacent pair of atoms) group
having in the ring(s) one or more atoms selected from
the group consisting of nitrogen, oxygen and sulfur
and, in addition, having a completely conjugated
pi-electron system. Unless otherwise indicated, the
heteroaryl group may be attached at either a carbon or
nitrogen atom within the heteroaryl group. It should
be noted that the term heteroaryl is intended to
encompass an N-oxide of the parent heteroaryl if such
an N-oxide is chemically feasible as is known in the
art. Examples, without limitation, of heteroaryl
groups are furyl, thienyl, benzothienyl, thiazolyl,
imidazolyl, oxazolyl, oxadiazolyl, thiadiazolyl,
benzothiazolyl, triazolyl, tetrazolyl, isoxazolyl,
isothiazolyl, pyrrolyl, pyranyl, tetrahydropyranyl,
pyrazolyl, pyridyl, pyrimidinyl, quinolinyl,
isoquinolinyl, purinyl, carbazolyl, benzoxazolyl,
benzimidazolyl, indolyl, isoindolyl, pyrazinyl.
diazinyl, pyrazine, triazinyl, tetrazinyl, and
tetrazolyl. When substituted the substituted group(s)
is preferably one or more selected from alkyl,
cycloalkyl, aryl, heteroaryl, heteroalicyclic,
hydroxy, alkoxy, aryloxy, heteroaryloxy,
heteroalicycloxy, thioalkoxy, thiohydroxy,
thioaryloxy, thioheteroaryloxy, thioheteroalicycloxy,
cyano, halogen, nitro, carbonyl, O-carbamyl,
N-carbamyl, C-amido, N-amido, C-carboxy, O-carboxy,
sulfinyl, sulfonyl, sulfonamido, trihalomethyl,
ureido, amino, and - NRxRy, wherein Rx and Ry are as
defined above. As used herein, a "heteroalicyclic"
group refers to a monocyclic or fused ring group
having in the ring(s) one or more atoms selected from
the group consisting of nitrogen, oxygen and sulfur.
Rings are selected from those which provide stable
arrangements of bonds and are not intended to
encomplish systems which would not exist. The rings
may also have one or more double bonds. However, the
rings do nothave a completely conjugated pi-electron
system. Examples, without limitation, of
heteroalicyclic groups are azetidinyl, piperidyl,
piperazinyl, imidazolinyl, thiazolidinyl,
3-pyrrolidin-l-yl, morpholinyl, thiomorpholinyl and
tetrahydropyranyl. When substituted the substituted
group(s) is preferably one or more selected from
alkyl, cycloalkyl, aryl, heteroaryl, heteroalicyclic,
hydroxy, alkoxy, aryloxy, heteroaryloxy,
heteroalicycloxy, thiohydroxy, thioalkoxy,
thioaryloxy, thioheteroaryloxy, thioheteroalicycloxy,
cyano, halogen, nitro, carbonyl, thiocarbonyl,
O-carbamyl, N-carbamyl, O-thiocarbamyl,
N-thiocarbamyl, C-amido, C-thioamido, N-amido,
C-carboxy, O-carboxy, sulfinyl, sulfonyl, sulfonamido,
trihalomethanesulfonamido, trihalomethanesulfonyl,
silyl, guanyl, guanidino, ureido, phosphonyl, amino
and -NRxRy, wherein Rx and Ry are as defined above. An
"alkyl" group refers to a saturated aliphatic
hydrocarbon including straight chain and branched
chain groups. Preferably, the alkyl group has 1 to 20
carbon atoms (whenever a numerical range; e.g.,
"1-20", is stated herein, it means that the group, in
this case the alkyl group may contain 1 carbon atom, 2
carbon atoms, 3 carbon atoms, etc. up to and including
20 carbon atoms). More preferably, it is a medium size
alkyl having 1 to 10 carbon atoms. Most preferably, it
is a lower alkyl having 1 to 4 carbon atoms. The alkyl
group may be substituted or unsubstituted. When
substituted, the substituent group(s) is preferably
one or more individually selected from trihaloalkyl,
cycloalkyl, aryl, heteroaryl, heteroalicyclic,
hydroxy, alkoxy, aryloxy, heteroaryloxy,
heteroalicycloxy, thiohydroxy, thioalkoxy,
thioaryloxy, thioheteroaryloxy, thioheteroalicycloxy,
cyano, halo, nitro, carbonyl, thiocarbonyl,
O-carbamyl, N-carbamyl, O-thiocarbamyl,
N-thiocarbamyl, C-amido, C-thioamido, N-amido,
C-carboxy, O-carboxy, sulfinyl, sulfonyl, sulfonamido,
trihalomethanesulfonamido, trihalomethanesulfonyl, and
combined, a five- or sixmember heteroalicyclic ring. A
"cycloalkyl" group refers to an all-carbon monocyclic
or fused ring (i.e., rings which share and adjacent
pair of carbon atoms) group wherein one or more rings
does not have a completely conjugated pi-electron
system. Examples, without limitation, of cycloalkyl
groups are cyclopropane, cyclobutane, cyclopentane,
cyclopentene, cyclohexane, cyclohexadiene,
cycloheptane, cycloheptatriene andadamantane. A
cycloalkyl group may be substituted or unsubstituted.
When substituted, the substituent group(s) is
preferably one or more individually selected from
alkyl, aryl, heteroaryl, heteroalicyclic, hydroxy,
alkoxy, aryloxy, heteroaryloxy, heteroalicycloxy,
thiohydroxy, thioalkoxy, thioaryloxy,
thioheteroaryloxy, thioheteroalicycloxy, cyano, halo,
nitro, carbonyl, thiocarbonyl, O-carbamyl, Ncarbamyl,
O-thiocarbamyl, N-thiocarbamyl, C-amido, C-thioamido,
N-amido, Ccarboxy, O-carboxy, sulfinyl, sulfonyl,
sulfonamido, trihalo- methanesulfonamido,
trihalomethanesulfonyl, silyl, guanyl, guanidino,
ureido, phosphonyl, amino and -NR xRy with Rx and Ry
as defined above. An "alkenyl" group refers to an
alkyl group, as defined herein, having at least two
carbon atoms and at least one carbon-carbon double
bond. An "alkynyl" group refers to an alkyl group, as
defined herein, having at least two carbon atoms and
at least one carbon-carbon triple bond. A "hydroxy"
group refers to an -OH group. An "alkoxy" group refers
to both an -O-alkyl and an -O-cycloalkyl group as
defined herein. An "aryloxy" group refers to both an
-O-aryl and an -O-heteroaryl group, as defined herein.
A "heteroaryloxy" group refers to a heteroaryl-O-
group with heteroaryl as defined herein. A
"heteroalicycloxy" group refers to a
heteroalicyclic-O- group with heteroalicyclic as
defined herein. A "thiohydroxy" group refers to an -SH
group.A "thioalkoxy" group refers to both an S-alkyl
and an -S-cycloalkyl group, as defined herein. A
"thioaryloxy" group refers to both an -S-aryl and an
-S-heteroaryl group, as defined herein. A
"thioheteroaryloxy" group refers to a heteroaryl-S-
group with heteroaryl as defined herein. A
"thioheteroalicycloxy" group refers to a
heteroalicyclic-S- group with heteroalicyclic as
defined herein. A "carbonyl" group refers to a
-C(=O)-R" group, where R" is selected from the group
consisting of hydrogen, alkyl, alkenyl, alkynyl,
cycloalkyl, aryl, heteroaryl (bonded through a ring
carbon) and heteroalicyclic (bonded through a ring
carbon), as each is defined herein. An "aldehyde"
group refers to a carbonyl group where R" is hydrogen.
A "thiocarbonyl" group refers to a -C(=S)-R" group,
with R" as defined herein. A "Keto" group refers to a
-CC(=O)C- group wherein the carbon on either or both
sides of the C=O may be alkyl, cycloalkyl, aryl or a
carbon of a heteroaryl or heteroaliacyclic group. A
"trihalomethanecarbonyl" group refers to a Z3CC(=O)-
group with said Z being a halogen. A "C-carboxy" group
refers to a -C(=O)O-R" groups, with R" as defined
herein.An "O-carboxy" group refers to a
R"C(-O)O-group, with R" as defined herein. A
"carboxylic acid" group refers to a C-carboxy group in
which R" is hydrogen. A "trihalomethyl" group refers
to a -CZ 3, group wherein Z is a halogen group as
defined herein. A "trihalomethanesulfonyl" group
refers to an Z3CS(=O)2- groups with Z as defined
above. A "trihalomethanesulfonamido" group refers to a
Z3CS(=O)2NRX- group with Z as defined above and Rx
being H or (Ci-6)alkyl. A "sulfinyl" group refers to a
-S(=O)-R" group, with R" being (Ci_6)alkyl. A
"sulfonyl" group refers to a -S(=O) 2R" group with R"
being (Ci_6)alkyl. A "S-sulfonamido" group refers to a
-S(=O) 2NRXRY, with Rx and RY independently being H or
(Ci_6)alkyl. A "N-Sulfonamido" group refers to a
R"S(=O) 2NRc- group, with Rx being H or (d-6)alkyl. A
"O-carbamyl" group refers to a -OC(=O)NR xRy group,
with Rx and RY independently being H or (Ci_6)alkyl. A
"N-carbamyl" group refers to a RxOC(=O)NR y group,
with Rx and Ry independently being H or (Ci_6)alkyl. A
"O-thiocarbamyl" group refers to a -OC(=S)NR xRy
group, with Rx and Ry independently being H or
(Ci_6)alkyl.A "N-thiocarbamyl" group refers to a
RxOC(=S)NRy- group, with Rx and Ry independently being
H or (Ci-6)alkyl. An "amino" group refers to an -NH 2
group. A "C-amido" group refers to a -C(=O)NR xRy
group, with Rx and Ry independently being H or
(Ci_6)alkyl. A "C-thioamido" group refers to a
-C(=S)NR xRy group, with Rx and Ry independently being
H or (Ci_6)alkyl. A "N-amido" group refers to a
RxC(=O)NRy- group, with Rx and Ry independently being
H or (Ci_6)alkyl. An "ureido" group refers to a -NR
xC(=O)NRyRy2 group, with Rx, Ry, and Ry2 independently
being H or (Ci_6)alkyl. A "guanidino" group refers to
a - RxNC(=N)NRyRy2 group, with Rx, Ry, and Ry2
independently being H or (Ci_6)alkyl. A "guanyl" group
refers to a RxRyNC(=N)- group, with Rx and Ry
independently being H or (Ci_6)alkyl. A "cyano" group
refers to a -CN group. A "silyl" group refers to a
-Si(R") 3, with R" being (Ci_6)alkyl or phenyl. A
"phosphonyl" group refers to a P(=O)(ORX)2 with Rx
being (Ci_6)alkyl. A "hydrazino" group refers to a -NR
xNRyRy2 group, with Rx, Ry, and Ry2 independently
being H or (Ci_6)alkyl.A "4, 5, or 6 membered ring
cyclic N-lactam" group refers to Any two adjacent R
groups may combine to form an additional aryl,
cycloalkyl, heteroaryl or heterocyclic ring fused to
the ring initially bearing those R groups. It is known
in the art that nitrogen atoms in heteroaryl systems
can be "participating in a heteroaryl ring double
bond", and this refers to the form of double 



bonds in the two tautomeric structures which comprise
five-member ring heteroaryl groups. This dictates
whether nitrogens can be substituted as well
understood by chemists in the art. The disclosure and
claims of the present disclosure are based on the
known general principles of chemical bonding. It is
understood that the claims do not encompass structures
known to be unstable or not able to exist based on the
literature. Physiologically acceptable salts and
prodrugs of compounds disclosed herein are within the
scope of this disclosure. The term "pharmaceutically
acceptable salt" as used herein and in the claims is
intended to include nontoxic base addition salts.
Suitable salts include those derived from organic and
inorganic acids such as, without limitation,
hydrochloric acid, hydrobromic acid, phosphoric acid,
sulfuric acid, methanesulfonic acid, acetic acid,
tartaric acid, lactic acid, sulfinic acid, citric
acid, maleic acid, fumaric acid, sorbic acid, aconitic
acid, salicylic acid, phthalic acid, and the like. The
term "pharmaceutically acceptable salt" as used herein
is also intended to include salts of acidic groups,
such as a carboxylate, with such counterions as
ammonium, alkali metal salts, particularly sodium or
potassium, alkaline earth metal salts, particularly
calcium or magnesium, and salts with suitable organic
bases such as lower alkylamines (methylamine,
ethylamine, cyclohexylamine, and the like) or with
substituted lower alkylamines (e.g.
hydroxyl-substituted alkylamines such as
diethanolamine, triethanolamine or
tris(hydroxymethyl)- aminomethane), or with bases such
as piperidine or morpholine.In the method of the
present disclosure, the term "antiviral effective
amount" means the total amount of each active
component of the method that is sufficient to show a
meaningful patient benefit, i.e., healing of acute
conditions characterized by inhibition of the HIV
infection. When applied to an individual active
ingredient, administered alone, the term refers to
that ingredient alone. When applied to a combination,
the term refers to combined amounts of the active
ingredients that result in the therapeutic effect,
whether administered in combination, serially or
simultaneously. The terms "treat, treating, treatment"
as used herein and in the claims means preventing or
ameliorating diseases associated with HIV infection.
The present disclosure is also directed to
combinations of the compounds with one or more agents
useful in the treatment of AIDS. For example, the
compounds of this disclosure may be effectively
administered, whether at periods of pre-exposure
and/or post-exposure, in combination with effective
amounts of the AIDS antivirals, immunomodulators,
antiinfectives, or vaccines, such as those in the
following table. ANTIVIRALS Drug Name Manufacturer
Indication 097 Hoechst/Bayer HIV infection, AIDS, ARC
(non-nucleoside reverse trans criptase (RT) inhibitor)
Amprenavir Glaxo Wellcome HIV infection, 141 W94 AIDS,
ARC GW 141 (protease inhibitor) Abacavir (1592U89)
Glaxo Wellcome HIV infection, GW 1592 AIDS, ARC (RT
inhibitor) Acemannan Carrington Labs ARC (Irving,
TX)Acyclovir Burroughs Wellcome HIV infection, AIDS,
ARC, in combination with AZT AD-439 Tanox Biosystems
HIV infection, AIDS, ARC AD-519 Tanox Biosystems HIV
infection, AIDS, ARC Adefovir dipivoxil Gilead
Sciences HIV infection AL-721 Ethigen ARC, PGL (Los
Angeles, CA) HIV positive, AIDS Alpha Interferon Glaxo
Wellcome Kaposi's sarcoma, HIV in combination
w/Retrovir Ansamycin Adria Laboratories ARC LM 427
(Dublin, OH) Erbamont (Stamford, CT) Antibody which
Advanced Biotherapy AIDS, ARC Neutralizes pH Concepts
Labile alpha aberrant (Rockville, MD) Interferon AR177
Aronex Pharm HIV infection, AIDS, ARC Beta-fluoro-ddA
Nat'l Cancer Institute AIDS-associated diseases
BMS-232623 Bristol-Myers Squibb/ HIV infection,
(CGP-73547) Novartis AIDS, ARC (protease inhibitor)
BMS-234475 Bristol-Myers Squibb/ HIV infection,
(CGP-61755) Novartis AIDS, ARC (protease inhibitor)
CI-1012 Warner-Lambert HIV-I infectionCidofovir Gilead
Science CMV retinitis, herpes, papillomavirus Curdlan
sulfate AJI Pharma USA HIV infection Cytomegalovirus
Medlmmune CMV retinitis Immune globin Cytovene Syntex
Sight threatening Ganciclovir CMV peripheral CMV
retinitis Delaviridine Pharmacia-Upj ohn HIV
infection, AIDS, ARC (RT inhibitor) Dextran Sulfate
Ueno Fine Chem. AIDS, ARC, HIV Ind. Ltd. (Osaka,
positive Japan) asymptomatic ddC Hoffman-La Roche HIV
infection, AIDS, Dideoxycytidine ARC ddl Bristol-Myers
Squibb HIV infection, AIDS, Dideoxyinosine ARC;
combination with AZT/d4T DMP-450 AVID HIV infection,
(Camden, NJ) AIDS, ARC (protease inhibitor) Efavirenz
Bristol Myers Squibb HIV infection, (DMP 266,
Sustiva(r)) AIDS, ARC (-)6-Chloro-4-(S)-
(non-nucleoside RT cyclopropylethynyl- inhibitor)
4(S)-trifluoromethyl- 1,4-dihydro- 2H-3,1-benzoxazin-
2-one, STOCRINE ELlO Elan Corp, PLC HIV infection
(Gainesville, GA)Famciclovir Smith Kline herpes
zoster, herpes simplex FTC Emory University HIV
infection, AIDS, ARC (reverse transcriptase inhibitor)
GS 840 Gilead HIV infection, AIDS, ARC (reverse
transcriptase inhibitor) HBY097 Hoechst Marion HIV
infection, Roussel AIDS, ARC (non-nucleoside reverse
transcriptase inhibitor) Hypericin VIMRx Pharm. HIV
infection, AIDS, ARC Recombinant Human Triton
Biosciences AIDS, Kaposi's Interferon Beta (Almeda,
CA) sarcoma, ARC Interferon alfa-n3 Interferon
Sciences ARC, AIDS Indinavir Merck HIV infection,
AIDS, ARC, asymptomatic HIV positive, also in
combination with AZT/ddl/ddC ISIS 2922 ISIS
Pharmaceuticals CMV retinitis KNI-272 Nat'l Cancer
Institute HIV-assoc. diseases Lamivudine, 3TC Glaxo
Wellcome HIV infection, AIDS, ARC (reverse
transcriptase inhibitor); also with AZTLobucavir
Bristol-Myers Squibb CMV infection Nelfinavir Agouron
HIV infection, Pharmaceuticals AIDS, ARC (protease
inhibitor) Nevirapine Boeheringer HIV infection,
Ingleheim AIDS, ARC (RT inhibitor) Novapren Novaferon
Labs, Inc. HIV inhibitor (Akron, OH) Peptide T
Peninsula Labs AIDS Octapeptide (Belmont, CA) Sequence
Trisodium Astra Pharm. CMV retinitis, HIV
Phosphonoformate Products, Inc. infection, other CMV
infections PNU-140690 Pharmacia Upjohn HIV infection,
AIDS, ARC (protease inhibitor) Probucol Vyrex HIV
infection, AIDS RBC-CD4 Sheffield Med. HIV infection,
Tech (Houston, TX) AIDS, ARC Ritonavir Abbott HIV
infection, AIDS, ARC (protease inhibitor) Saquinavir
Hoffmann- HIV infection, LaRoche AIDS, ARC (protease
inhibitor) Stavudine; d4T Bristol-Myers Squibb HIV
infection, AIDS, Didehydrodeoxy- ARC thymidine
Valaciclovir Glaxo Wellcome Genital HSV & CMV
infectionsVirazole Viratek/ICN asymptomatic HIV
Ribavirin (Costa Mesa, CA) positive, LAS, ARC VX-478
Vertex HIV infection, AIDS, ARC Zalcitabine
Hoffmann-LaRoche HIV infection, AIDS, ARC, with AZT
Zidovudine: AZT Glaxo Wellcome HIV infection. AIDS.
ARC, Kaposi's sarcoma, in combination with other
therapies Tenofovir disoproxil, Gilead HIV infection,
fumarate salt (Viread ) AIDS, (reverse transcriptase
inhibitor) Emtriva (Emtricitabine) Gilead HIV
infection, AIDS, (reverse transcriptase inhibitor)
Combivir GSK HIV infection, AIDS, (reverse
transcriptase inhibitor) Abacavir succinate GSK HIV
infection, (or Ziagen(r)) AIDS, (reverse transcriptase
inhibitor) Reyataz(r) Bristol-Myers Squibb HIV
infection (or atazanavir) AIDs, protease inhibitor
Fuzeon(r) Roche / Trimeris HIV infection (or T-20)
AIDs, viral Fusion inhibitor Lexiva(r) GSK/Vertex HIV
infection (or Fosamprenavir calcium) AIDs, viral
protease inhibitorMaraviroc; (UK 427857) Pfizer HIV
infection AIDs, (CCR5 antagonist, in development)
Trizivir R GSK HIV infection AIDs, (three drug
combination) PA-457 Panacos HIV infection 



AIDs, (maturation Inhibitor, in development) Sch-4
17690 (vicriviroc) Schering-Plough HIV infection AIDs,
(CCR5 antagonist, in development) TAK-652 Takeda HIV
infection AIDs, (CCR5 antagonist, in development) GSK
873 140 GSK/ONO HIV infection (ONO-4128) AIDs, (CCR5
antagonist, in development) BMS-707035 Bristol-Myers
Squibb HIV infection AIDs, (viral integrase Inhibitor)
Integrase Inhibitor Merck HIV infection MK-0518 AIDs,
viral integrase inhibitor in development Truvada
Gilead Combination of Tenofovir disoproxil fumarate
salt (Viread ) and Emtriva (Emtricitabine) Integrase
Inhibitor Gilead/Japan Tobacco HIV Infection
GS917/JTK-303 AIDs, viral integrase inhibitor in
development Triple drug combination
Gilead/Bristol-Myers Squibb Combination of Tenofovir
disoproxil fumarate salt (Viread ), Emtriva
(Emtricitabine), and Sustiva
(Efavirenz)IMMUNOMODULATORS Drug Name Manufacturer
Indication AS-101 Wyeth-Ayerst AIDS Bropirimine
Pharmacia Upjohn Advanced AIDS Acemannan Carrington
Labs, Inc. AIDS, ARC (Irving, TX) CL246,738 American
Cyanamid AIDS, Kaposi's Lederle Labs sarcoma FP-21399
Fuki ImmunoPharm Blocks HIV fusion with CD4+ cells
Gamma Interferon Genentech ARC, in combination w/TNF
(tumor necrosis factor) Granulocyte Genetics Institute
AIDS Macrophage Colony Sandoz Stimulating Factor
Granulocyte Hoechst-Roussel AIDS Macrophage Colony
Immunex Stimulating Factor Granulocyte Schering-Plough
AIDS, Macrophage Colony combination Stimulating Factor
w/AZT HIV Core Particle Rorer Seropositive HIV
Immunostimulant IL-2 Cetus AIDS, in combination
Interleukin-2 w/AZTIL-2 Hoffman-LaRoche AIDS, ARC,
HIV, in Interleukin-2 Immunex combination w/AZT IL-2
Chiron AIDS, increase in Interleukin-2 CD4 cell counts
(aideslukin) Immune Globulin Cutter Biological
Pediatric AIDS, in Intravenous (Berkeley, CA)
combination w/AZT (human) IMREG-I Imreg AIDS, Kaposi's
(New Orleans, LA) sarcoma, ARC, PGL IMREG-2 Imreg
AIDS, Kaposi's (New Orleans, LA) sarcoma, ARC, PGL
Imuthiol Diethyl Merieux Institute AIDS, ARC Dithio
Carbamate Alpha-2 Schering Plough Kaposi's sarcoma
Interferon w/AZT, AIDS Methionine- TNI Pharmaceutical
AIDS, ARC Enkephalin (Chicago, IL) MTP-PE Ciba-Geigy
Corp. Kaposi's sarcoma Muramyl-Tripeptide Granulocyte
Amgen AIDS, in combination Colony Stimulating w/AZT
Factor Remune Immune Response Immunotherapeutic Corp.
rCD4 Genentech AIDS, ARC Recombinant Soluble Human CD4
rCD4-IgG AIDS, ARC hybridsRecombinant Biogen AIDS, ARC
Soluble Human CD4 Interferon Hoffman-La Roche Kaposi's
sarcoma Alfa 2a AIDS, ARC, in combination w/AZT
SK&F106528 Smith Kline HIV infection Soluble T4
Thymopentin Immunobiology HIV infection Research
Institute (Annandale, NJ) Tumor Necrosis Genentech
ARC, in combination Factor; TNF w/gamma Interferon
ANTI-INFECTIVES Drug Name Manufacturer Indication
Clindamycin with Pharmacia Upjohn PCP Primaquine
Fluconazole Pfizer Cryptococcal meningitis,
candidiasis Pastille Squibb Corp. Prevention of
Nystatin Pastille oral candidiasis Ornidyl Merrell Dow
PCP Eflornithine Pentamidine LyphoMed PCP treatment
Isethionate (IM & IV) (Rosemont, IL) Trimethoprim
Antibacterial TrimethoDrim/sulfa
AntibacterialPiritrexim Burroughs Wellcome PCP
treatment Pentamidine Fisons Corporation PCP
prophylaxis Isethionate for Inhalation Spiramycin
Rhone-Poulenc Cryptosporidial diarrhea Intraconazole-
Janssen-Pharm. Histoplasmosis; R5121 1 cryptococcal
meningitis Trimetrexate Warner-Lambert PCP
Daunorubicin NeXstar, Sequus Kaposi's sarcoma
Recombinant Human Ortho Pharm. Corp. Severe anemia
Erythropoietin assoc. with AZT therapy Recombinant
Human Serono AIDS-related Growth Hormone wasting,
cachexia Megestrol Acetate Bristol-Myers Squibb
Treatment of anorexia assoc. W/AIDS Testosterone Alza,
Smith Kline AIDS-related wasting Total Enteral Norwich
Eaton Diarrhea and Nutrition Pharmaceuticals
malabsorption related to AIDS Additionally, the
compounds of the disclosure herein may be used in
combination with another class of agents for treating
AIDS which are called HIV entry inhibitors. Examples
of such HIV entry inhibitors are discussed in DRUGS OF
THE FUTURE 1999, 24(12), pp. 1355-1362; CELL, Vol. 9,
pp. 243-246, Oct. 29, 1999; and DRUG DISCOVERY TODAY,
Vol. 5, No. 5, May 2000, pp. 183-194 andInhibitors of
the entry of HIV into host cells. Meanwell, Nicholas
A.; Kadow, John F. Current Opinion in Drug Discovery &
Development (2003), 6(4), 451-461. Specifically the
compounds can be utilized in combination with other
attachment inhibitors, fusion inhibitors, and
chemokine receptor antagonists aimed at either the
CCR5 or CXCR4 coreceptor. It will be understood that
the scope of combinations of the compounds of this
disclosure with AIDS antivirals, immunomodulators,
anti-infectives, HIV entry inhibitors or vaccines is
not limited to the list in the above Table but
includes, in principle, any combination with any
pharmaceutical composition useful for the treatment of
AIDS. Preferred combinations are simultaneous or
alternating treatments with a compound of the present
disclosure and an inhibitor of HIV protease and/or a
nonnucleoside inhibitor of HIV reverse transcriptase.
An optional fourth component in the combination is a
nucleoside inhibitor of HIV reverse transcriptase,
such as AZT, 3TC, ddC or ddl. A preferred inhibitor of
HIV protease is Reyataz(r) (active ingredient
Atazanavir). Typically a dose of 300 to 600mg is
administered once a day. This may be co-administered
with a low dose of Ritonavir (50 to 500mgs). Another
preferred inhibitor of HIV protease is Kaletra(r).
Another useful inhibitor of HIV protease is indinavir,
which is the sulfate salt of
N-(2(R)-hydroxy-l-(S)-indanyl)-
2(R)-phenylmethyl-4-(S)-hydroxy-5-(l-(4-(3-pyridyl-met
hyl)-2(S)-N'-(tbutylcarboxamido)-
piperazinyl))-pentaneamide ethanolate, and is
synthesized according to U.S. 5,413,999. Indinavir is
generally administered at a dosage of 800 mg three
times a day. Other preferred protease inhibitors are
nelfinavir and ritonavir. Another preferred inhibitor
of HIV protease is saquinavir which is administered in
a dosage of 600 or 1200 mg tid. Preferred
non-nucleoside inhibitors of HIV reverse transcriptase
include efavirenz. The preparation of ddC, ddl and AZT
are also described in EPO 0,484,071. These
combinations may have unexpected effects on limiting
the spread and degree of infection of HIV. Preferred
combinations include those with the following (1)
indinavir with efavirenz, and, optionally, AZT and/or
3TC and/or ddl and/or ddC; (2) indinavir, and any of
AZT and/or ddl and/or ddC and/or 3TC, in particular,
indinavir and AZT and 3TC; (3) stavudine and 3TC
and/orzidovudine; (4) zidovudine and lamivudine and
141W94 and 1592U89; (5) zidovudine and lamivudine. In
such combinations the compound of the present
disclosure and other active agents may be administered
separately or in conjunction. In addition, the
administration of one element may be prior to,
concurrent to, or subsequent to the administration of
other agent(s). Preferred combinations are
simultaneous or alternating treatments of with a
compound of the present disclosure and an inhibitor of
HIV protease and/or a nonnucleoside inhibitor of HIV
reverse transcriptase. An optional fourth component in
the combination is a nucleoside inhibitor of HIV
reverse transcriptase, such as AZT, 3TC, ddC or ddl. A
preferred inhibitor of HIV protease is indinavir,
which is the sulfate salt of N-(2(R)-hydroxy-
1-(S)-indanyl)-2(R)-phenylmethyl-4-(S)-hydroxy-5-
(l-(4-(3-pyridyl-methyl)-2(S)-N'-(t-butylcarboxamido)-
piperazinyl))-pentaneamide ethanolate, and is
synthesized according to U.S. 5,413,999. Indinavir is
generally administered at a dosage of 800 mg three
times a day. Other preferred protease inhibitors are
nelfinavir and ritonavir. Another preferred inhibitor
of HIV protease is saquinavir which is administered in
a dosage of 600 or 1200 mg tid. Preferred
nonnucleoside inhibitors of HIV reverse transcriptase
include efavirenz. The preparation of ddC, ddl and AZT
are also described in EPO 0,484,071. These
combinations may have unexpected effects on limiting
the spread and degree of infection of HIV. Preferred
combinations include those with the following (1)
indinavir with efavirenz, and, optionally, AZT and/or
3TC and/or ddl and/or ddC; (2) indinavir, and any of
AZT and/or ddl and/or ddC and/or 3TC, in particular,
indinavir and AZT and 3TC; (3) stavudine and 3TC
and/or zidovudine; (4) zidovudine and lamivudine and
141W94 and 1592U89; (5) zidovudine and lamivudine. In
such combinations the compound of the present
disclosure and other active agents may be administered
separately or in conjunction. In addition, the
administration of one element may be prior to,
concurrent to, or subsequent to the administration of
other agent(s).Abbreviations The following
abbreviations, most of which are conventional
abbreviations well known to those skilled in the art,
are used throughout the description of the disclosure
and the examples. Some of the abbreviations used are
as follows: h hour(s) rt room temperature mol =
mole(s) mmol = millimole(s) g gram(s) mg milligram(s)
mL = milliliter(s) TFA trifluoroacetic Acid DCE
1,2-Dichloroethane CH2Cl2 dichloromethane TPAP
tetrapropylammonium perruthenate THF tetrahydofuran
DEPBT
3-(diethoxyphosphoryloxy)-l,2,3-benzotriazin-4(3H) one
DMAP 4-dimethylaminopyridine P-EDC polymer supported
l-(3-dimethylaminopropyl)-3- ethylcarbodiimide EDC
l-(3-dimethylaminopropyl)-3-ethylcarbodiimide DMF
N,N-dimethylformamide 



Hunig's Base = N,N-diisopropylethylamine MCPBA
meto-chloroperbenzoic Acid azaindole =
lH-pyrrolo-pyridine 4-azaindole = lH-pyrrolo[3,2-
]pyridine 5-azaindole = lH-pyrrolo[3,2-c]pyridine
6-azaindole = lH-pyrrolo[2,3-c]pyridine 7-azaindole =
lH-pyrrolo[2,3- ]pyridinePMB 4-methoxybenzyl DDQ 2,
3-dichloro-5, 6-dicyano-l, 4-benzoquinone OTf
trifluoromethanesulfonoxy NMM 4-methylmorpholine
PIP-COPh 1-benzoylpiperazine NaHMDS sodium
hexamethyldisilazide EDAC
l-(3-dimethylaminopropyl)-3-ethylcarbodiimide TMS
trimethylsilyl DCM dichloromethane DCE dichloroethane
MeOH methanol THF tetrahydrofuran EtOAc ethyl acetate
LDA lithium diisopropylamide TMP-Li
2,2,6,6-tetramethylpiperidinyl lithium DME
dimethoxyethane DIBALH diisobutylaluminum hydride HOBT
1-hydroxybenzotriazole CBZ benzyloxycarbonyl PCC
pyridinium chlorochromate The compounds of the present
disclosure may be administered orally, parenterally
(including subcutaneous injections, intravenous,
intramuscular, intrasternal injection or infusion
techniques), by inhalation spray, or rectally, in
dosage unit formulations containing conventional
non-toxic pharmaceutically acceptable carriers,
adjuvants and diluents. Thus, in accordance with the
present disclosure, there is further provided a method
of treating and a pharmaceutical composition for
treating viral infections such as HIV infection and
AIDS. The treatment involves administering to a
patient in need of such treatment a pharmaceutical
composition comprising a pharmaceutical carrier and a
therapeutically effective amount of a compound of the
present disclosure.The pharmaceutical composition may
be in the form of orally administrable suspensions or
tablets; nasal sprays, sterile injectable
preparations, for example, as sterile injectable
aqueous or oleagenous suspensions or suppositories.
When administered orally as a suspension, these
compositions are prepared according to techniques well
known in the art of pharmaceutical formulation and may
contain microcrystalline cellulose for imparting bulk,
alginic acid or sodium alginate as a suspending agent,
methylcellulose as a viscosity enhancer, and
sweetners/flavoring agents known in the art. As
immediate release tablets, these compositions may
contain microcrystalline cellulose, dicalcium
phosphate, starch, magnesium stearate and lactose
and/or other excipients, binders, extenders,
disintegrants, diluents, and lubricants known in the
art. The injectable solutions or suspensions may be
formulated according to known art, using suitable
non-toxic, parenterally acceptable diluents or
solvents, such as mannitol, 1,3-butanediol, water,
Ringer's solution or isotonic sodium chloride
solution, or suitable dispersing or wetting and
suspending agents, such as sterile, bland, fixed oils,
including synthetic mono- or diglycerides, and fatty
acids, including oleic acid. The compounds of this
disclosure can be administered orally to humans in a
dosage range of 1 to 100 mg/kg body weight in divided
doses. One preferred dosage range is 1 to 10 mg/kg
body weight orally in divided doses. Another preferred
dosage range is 1 to 20 mg/kg body weight in divided
doses. 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 compound employed, the metabolic stability
and length of action of that compound, 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.Chemistry The present disclosure
comprises compounds of Formula I, their pharmaceutical
formulations, and their use in patients suffering from
or susceptible to HIV infection. The compounds of
Formula I include pharmaceutically acceptable salts
thereof. General procedures to construct compounds of
Formula I and intermediates useful for their synthesis
are described in the following Schemes. Chemistry
Schemes: Preparation of Compounds of Formula I The
preparation of template A-CO-CO-Cl and A-CO-CO-OH has
been described in detail in US6469006B1, US6573262B2,
US6900323B2, US20050090522A1, US6825201,
US20050261296A1, US20040186292A1, US20050267130A1,
US6900206B2, US20040063746, WO-00076521, WO- 00162255,
WO-00204440, WO-02062423, WO-02085301, WO-03068221 and
US- 2004/0063744. A chemist skilled in the art is
aware of many standard conditions for reacting an
amine with an acyl halide 1 (Scheme 1) and carboxyl
acid 4 (Scheme 2) that could be used to convert the
acid chloride or acid to the desired amide products.
Some general references of these methodologies and
directions for use are contained in "Comprehensive
Organic Transformation" by Richard C. Larock,
Wiley-VCH, New York, 1989, 972 (Carboxylic acids to
amides), 979 (Acid halides to amides). Scheme 1Scheme
1 depicts a general method for forming an amide from
piperazine amidine 2 and acyl chloride 1. An
appropriate base (from catalytic to an excess amount)
selected from sodium hydride, potassium carbonate,
triethylamine, DBU, pyridine, DMAP or di-isopropyl
ethyl amine was added into a solution of agent 2 and
acyl chloride in an appropriate solvent selected from
dichloromethane, chloroform, benzene, toluene, THF,
diethyl ether, dioxane, acetone, N,Ndimethylformamide
or pyridine at room temperature. The reaction was
carried out at either room temperature or
experimentally determined optimum temperature up to
1500C over a period of time (30 minutes to 16 hours)
to afford compounds 3 which may either be compounds of
formula I or precursors. Some selected references
involving such reactions include a) Indian J. Chem.,
Sect B 1990, 29, 1077; 2) Chem. ScL 1998, 53, 1216; 3)
Chem. Pharm. Bull. 1992, 40, 1481; 4) Chem.
Heterocycl. Compd. 2002, 38, 539. Scheme 2
Alternatively, as shown in Scheme 2, structure 2 can
be coupled with an acid 4 using standard amide bond or
peptide bond forming coupling reagents. Many reagents
for amide bond couplings are known by an organic
chemist skilled in the art and nearly all of these are
applicable for realizing coupled amide products. The
combination of EDAC and triethylamine in
tetrahydrofuran or BOPCl and diisopropyl ethyl amine
in chloroform have been utilized most frequently but
DEPBT, or other coupling reagents such as PyBop could
be utilized. Another useful coupling condition employs
HATU ((a) J.Chem.Soc. Chem Comm. 1994, 201; (b) J. Am.
Chem. Soc. 1994, 116,1 1580). Additionally, DEPBT (3-
(diethoxyphosphoryloxy)-l,2,3-benzotriazin-4(3 H)-one)
and N,Ndiisopropylethylamine, commonly known as
Hunig's base, represents anotherefficient method to
form the amide bond and provide compounds of Formula I
. DEPBT is either purchased from Adrich or prepared
according to the procedure described in Organic Lett.,
1999, 1, 91. Typically an inert solvent such as DMF or
THF is used but other aprotic solvents could be used.
The general agent 2 that's use are exemplified in
Schemes 1 and 2, are either commercially available or
may be prepared by the general methods described in
the experimental section. A few nonlimiting examples
of either commercially available or synthesized
reagents 2 is listed below:When X is N in Formula I,
it can be also prepared by coupling acyl chloride 1 or
acid 4 with Boc-protected piperazine under the
conditions described in Scheme 1 and 2, to furnish
compound 5. The following well established
deprotection of Boc group under acidic conditions
would provide piperazine amide 6. TFA and aqueous HCl
are the typical acids used to effect removal of the
Boc group, while the most commonly used solvents are
either ether or dichloromethane. TFA may be employed
as both reagent and solvent in some instances. Other
acidic agents such as formic acid and solvents could
also be used to effect BOC removal. The amide 6 could
reactwith halide under SN2 , SNAGand metal-mediated
cross coupling to provide compound 3 (compounds of
formula I or precursors). Scheme 3 Scheme 4 For SN2
and SNAGreaction, in an aprotic (e.g., THF, DMF, DMSO,
benzene) or protic solvent (e.g., MeOH, EtOH, PrOH,
BuOH), at temperature from room temperature to 1500C,
in the absence or presense of base such as NaH,
pyridine, Et N, di-Pr2NEt, Na2CO3, K2CO3, piperazine
amide 6 can react with halide or heteroaryl sulfone 7
to give compound 3.For metal-mediated cross coupling,
temperature could vary from room temperature to 1500C
and solvents prefer to be aprotic solvents such as
THF, dioxane, DME, DMF and DMSO. Bases can be selected
from NaH, KH, pyridine, Et3N, di-Pr2NEt, Na2CO3,
K2CO3,NaHMDS, LiHMDS, KHMDS, Na3PO4, Na2HPO4 and
NaH2PO . Pd, Rh, Ru, Ni or Pt agents can be utilized
as catalysts. EXAMPLES The following examples
illustrate typical syntheses of the compounds of
Formula I as described generally above. These examples
are illustrative only and are not intended to limit
the disclosure in any way. The reagents and starting
materials are readily available to one of ordinary
skill in the art. Chemistry Typical Procedures and
Characterization of Selected Examples: Unless
otherwise stated, solvents and reagents were used
directly as obtained from commercial sources, and
reactions were performed under a nitrogen atmosphere.
Flash chromatography was conducted on Silica gel 60
(0.040-0.063 particle size; EM Science supply). 1H NMR
spectra were recorded on Bruker DRX- 50Of at 500 MHz
(or Bruker DPX-300B or Varian Gemini 300 at 300 MHz as
stated). The chemical shifts were reported in ppm on
the d scale relative to dTMS = 0. The following
internal references were used for the residual protons
in the following solvents: CDCl3 (dH 7.26), CD3OD (dH
3.30), and DMSO-t/6 (dH 2.50). Standard acronyms were
employed to describe the multiplicity patterns: s
(singlet), d (doublet), t (triplet), q (quartet), m
(multiplet), b (broad), app (apparent). The coupling
constant (J) is in Hertz. All Liquid Chromatography
(LC) data were recorded on a Shimadzu LC-IOAS liquid
chromatograph using a SPD-10AV UV-Vis detector with
Mass Spectrometry (MS) data determined using a
Micromass Platform for LC in electrospray mode.All
Liquid Chromatography (LC) data were recorded on a
Shimadzu LC- 10AS liquid chromatograph using a
SPD-IOAV UV-Vis detector with Mass Spectrometry (MS)
data determined using a Micromass Platform for LC in
electrospray mode. The preparation of templates
A-CO-CO-Cl and A-CO-CO-OH unless specifically noted
has been described in detail in US6469006B1,
US6573262B2, US6900323B2, US20050090522A1, US6825201,
US20050261296A1, US20040186292A1, US20050267130A1,
US6900206B2, US20040063746, WO- 00076521, WO-00162255,
WO-00204440, WO-02062423, WO-02085301, WO- 03068221 or
US-2004/0063744. More specifically, the preparation of
7-bromo-4- fluoro- 1H-pyrrolo[2,3-c]pyridine,
2-(4-fluoro-7-( IH- 1,2,3-triazol- 1-yl)- 1Hpyrrolo[
2,3-c]pyridin-3-yl)-2-oxoacetic acid,
2-(4-methoxy-7-(lH-l,2,3-triazol-l-yl)-
lH-pyrrolo[2,3-c]pyridin-3-yl)-2-oxoacetic acid,
2-(7-chloro-4-methoxy-lHpyrrolo[
2,3-c]pyridin-3-yl)-2-oxoacetic acid, and
2-(4-methoxy-7-(3-methyl-lHl,
2,4-triazol-l-yl)-lH-pyrrolo[2,3-c]pyridin-3-yl)-2-oxo
acetic acid were prepared as described in
US20050090522A1. Example Chemistry Section A The
following general methods apply to Example Chemistry
Section A: LC/MS Methods (i.e., compound
identification) Column A: Xterra MS C18 5um 4.6x30mm
column Column B: Phenomenex 5u Cl 8 4.6x3Omm column
Column C: Xterra MS C18 4.6x30mm column Column D:
Phenomenex 4.6x50mm Cl 8 5um column Column E: Xterra
4.6x3Omm S5 column Column F: Phenomenex-Luna 4.6x50mm
SlO column Column G: Phenomenex 1Ou 3.0x50mm column
Column H: Phenomenex-Luna 4.6x30mm S5 column Column I
: Phenomenex 4.6x30mm 1Ou columnColumn J : Phenomenex
C18 1Ou 3.0x50mm column Column K: Phenomenex, Onyx
Monolithic Cl 8 50x4.6mm column Gradient: 100% Solvent
A / 0% Solvent B to 0% Solvent A / 100% Solvent B
Gradient time: All the LC-MS, except which are
specified otherwise, use 2 minutes of gradient time.
Hold time: 1 minute Flow rate: a. 5 ml/min b. 4 ml/min
(All the LC-MS, except which are specified using flow
rate b, were obtained by using flow rate a.) Detector
Wavelength: 220 nm Solvent system I Solvent A: 10%
MeOH / 90% H2O / 0.1% Trifluoroacetic Acid Solvent B:
10% H2O / 90% MeOH / 0.1% Trifluoroacetic Acid Solvent
system II Solvent A: 5% MeCN / 95% H2O / 10mm ammonium
acetate Solvent B: 95% MeCN / 5% H2O / 10mm ammonium
acetate (All the LC-MS in the following sections,
except which are specified using solvent system II,
were obtained by using solvent system I.) Compounds
purified by preparative HPLC were diluted in methanol
(1.2 ml) and purified using the following methods on a
Shimadzu LC-IOA automated preparative HPLC
system.Preparative HPLC Method (i.e.,
compoundpurification) Purification Method: Initial
gradient (40% B, 60% A) ramp to final gradient (100%
B, 0% A) over 20 minutes, hold for 3 minutes (100% B,
0% A) Solvent A: 10% MeOH / 90% H2O / 0.1%
Trifluoroacetic Acid Solvent B: 10% H2O / 90% MeOH /
0.1% Trifluoroacetic Acid Column: YMC Cl 8 S5 20x100
mm column Detector Wavelength: 220 nm Typical
Procedures and Characterization of Selected Examples:
Preparation of agent 2 Method A An excess of
piperazine (5-10 eq.) was added to a solution of
electrophile in THF, dioxane or DMF. The reaction was
stirred for 17 hours at room temperature or 115C, then
was quenched with saturated aqueous NaHCO3. The
aqueous phase was extracted with EtOAc. The combined
organic layer was washed with water and dried over
MgSO , filtered, and the filtrate concentrated to a
residue, which was used in the 



further reactions without purification, or purified by
silica gel column chromatography or Shimadzu automated
preparative HPLC System.Method B An excess of base ( 1
- 20 eq., such as Et N, iPr2NEt or NaH), was added to
a solution of N-Boc piperazine (2-5 eq.) in THF,
dioxane or DMF, followed by addition of electrophile (
1 eq.). The reaction was stirred for 17 hours at room
temperature or 115C, then was quenched with saturated
aqueous NaHC q 3. The aqueous phase was extracted with
EtOAc. The combined organic layer was dried over MgSO
, filtered, and the filtrate concentrated to a
residue, which was used in the further reactions
without purification, or purified by silica gel column
chromatography or Shimadzu automated preparative HPLC
System. N-Boc piperazine derivative was dissolved in
an acidic solution of TFA or HCl in CH2CI2, ether,
dioxane or alcohol. After 0.5 to 17 hours, the
solution was concentrated under vaccum to give an salt
residue, which was partitioned between aqueous NaHCO
and EtOAc. The aqueous phase was extracted with EtOAc.
The combined organic layer was dried over MgSO ,
filtered, and the filtrate concentrated to a residue,
which was used in the further reactions without
purification, or purified by silica gel column
chromatography or Shimadzu automated preparative HPLC
System. Method C To a stirred solution of piperazine
(2eq.) in dry THF was added M-BuLi (2 to 4 eq.) in THF
at room temperature. After stirring for 0.5 hour at
room temperature, aryl halide (leq.) was added to the
solution of anion and the reaction mixture wasstirred
for an additional 1 to 17 hours at room temperature to
115C. The reaction mixture was quenched with MeOH, and
the solvents evaporated. The residue was partitioned
between EtOAc and sat. NaHCq 3. The aqueous layer was
extracted with EtOAc. The organic layer was dried over
MgSO and concentrated to afford the crude product,
which was purified by silica gel column chromatography
or Shimadzu automated preparative HPLC System. Method
D To a solution of methyl thio derivative (leq.) in
dry CH2Cl or HOAc was added mCPBA (2-5eq.) at room
temperature. After stirring for 17 hours at room
temperature, the reaction mixture was quenched with
NaHSq 3, and the solvents evaporated. The residue was
partitioned between EtOAc and sat. NaHCq 3. The
aqueous layer was extracted with EtOAc. The organic
layer was dried over MgSO and concentrated to afford
the crude product, which was purified by silica gel
column chromatography or Shimadzu automated
preparative HPLC System. An excess of piperazine (5-10
eq.) was added to a solution of sulfone or sulfoxide
derivative in 1-butanol or 1-pentanol. The reaction
was refluxed for 17 hours. After cooling down, the
reaction was quenched with saturated aqueous NaHC03.
The aqueous phase was extracted with EtOAc. The
combined organic layer was washed with water and dried
over MgSO4, filtered, and the filtrate concentrated to
a residue, which was used in the further reactions
without purification, or purified by silica gel column
chromatography or Shimadzu automated preparative HPLC
System.Method E To a solution of alcohol derivative
(leq.) in dry pyridine was added Ts-Cl (1- 2eq.) at
room temperature. After stirring for 17 hours at room
temperature, the solvents were evaporated. The residue
was partitioned between EtOAc and sat. NaHCq 3. The
aqueous layer was extracted with EtOAc. The organic
layer was dried over MgSO and concentrated to afford
the crude product, which was purified by silica gel
column chromatography or Shimadzu automated
preparative HPLC System. A mixture of an excess of
piperazine (5-10 eq.) and tosylate (leq.) in sealed
tube was heated at 115C to 1700C for 1 to17 hours.
After cooling down, the reaction was quenched with
saturated aqueous NaHCq 3. The aqueous phase was
extracted with EtOAc. The combined organic layer was
washed with water and dried over MgSO , filtered, and
the filtrate concentrated to a residue, which was used
in the further reactions without purification, or
purified by silica gel column chromatography or
Shimadzu automated preparative HPLC System. Method F
To a solution of dihalide derivative (leq.) in dry THF
or dioxane or DMF was added amine (1-1.5eq.) alone or
alcohol (1-1.5eq.) with NaH (l-5eq.) at room
temperature. After stirring for 17 hours at room
temperature or 115C, piperazine derivative (l-5eq.)
was added and the resulting mixture was heated up to
115C for 1 hour to 1 week. Then, the solvents were
evaporated. The residue was partitionedbetween EtOAc
and sat. NaHCq 3. The aqueous layer was extracted with
EtOAc. The organic layer was washed with water, dried
over MgSO and concentrated to afford the crude
product, which was purified by silica gel column
chromatography or Shimadzu automated preparative HPLC
System. Method G To a solution of N-Boc piperidine
derivative (leq.) and a nucleophile such as an amine
(l-5eq.) in dry THF or dioxane or DMF was added iP^Net
(1-lOeq.) in a sealed tube. The reaction was heated to
115C to 1700C for 1-17 hours before cooling down.
Then, the reaction mixture was quenched with NaHC03.
The aqueous layer was extracted with EtOAc. The
organic layer was dried over MgSO and concentrated to
afford the crude product, which was purified by silica
gel column chromatography or Shimadzu automated
preparative HPLC System. N-Boc piperidine derivative
was dissolved in an acidic solution of TFA or HCl in
CH2CI2, ether, dioxane or alcohol. After 0.5 to 17
hours, the solution was concentrated under vaccum to
give an salt residue, which was partitioned between
aqueous NaHC q 3 and EtOAc. The aqueous phase was
extracted with EtOAc. The combined organic layer was
dried over MgSO4, filtered, and the filtrate
concentrated to a residue, which was used in the
further reactions without purification, or purified by
silica gel column chromatography or Shimadzu automated
preparative HPLC System.Method H To a solution of
piperidine or piperazine amine derivative (l-2eq.) and
a unsaturated ester (leq.) in dry THF or dioxane was
added NaOMe (1-lOeq.). The reaction was stirred at
room temperature or 1200C for 1-17 hours. The solvents
were removed under vaccum and the residue was
partiioned between NaHCCh and EtOAc. The aqueous layer
was extracted with EtOAc. The organic layer was dried
over MgSO and concentrated to afford the crude lactam
product, which was purified by silica gel column
chromatography or Shimadzu automated preparative HPLC
System. LiAlH4 (l-5eq.) was added into a solution of
lactam derivative (leq.) in dry THF at O0C. The
reaction was stirred at room temperature for 17 hours
before being quenched by MeOH. The solvents were
removed under vaccum and the residue was partiioned
between NaHCq 3 and EtOAc. The aqueous layer was
extracted with EtOAc. The organic layer was dried over
MgSO4 and concentrated to afford the crude lactam
product, which was purified by silica gel column
chromatography or Shimadzu automated preparative HPLC
System. Method I At room temperature, MeI (l-5eq.) was
added into a solution of thio derivative (leq.) with
KOH (5-10eq.) in water or with NaH (5-10eq.) in THF,
dioxane or DMF. The reaction was stirred at room
temperature for 1 to 17 hours.The solvents were
removed under vaccum and the residue was partiioned
between NaHCq 3 and EtOAc. The aqueous layer was
extracted with EtOAc. The organic layer was dried over
MgSO and concentrated to afford the crude methyl thio
product, which was purified by silica gel column
chromatography or Shimadzu automated preparative HPLC
System. To a solution of methyl thio derivative (leq.)
in dry CH2Cl or HOAc was added mCPBA (2-5eq.) at room
temperature. After stirring for 17 hours at room
temperature, the reaction mixture was quenched with
NaHSq 3, and the solvents evaporated. The residue was
partitioned between EtOAc and sat. NaHCq 3. The
aqueous layer was extracted with EtOAc. The organic
layer was dried over MgSO and concentrated to afford
the crude product(s), sulfone or/and sulfoxide
derivative, which was purified by silica gel column
chromatography or Shimadzu automated preparative HPLC
System. Sulfone or sulfoxide derivative (leq.) was
added into the THF solution of piperazine anion (5-10
eq.) which was prepared from piperazine and BuLi (eq.
of BuLi / eq. of piperazine = 1 to 2) at room
temperature in dry THF. The reaction was stirred at
room temperature or refluxed for 17 hours. After
cooling down, the reaction was quenched with saturated
aqueous NaHCq 3. The aqueous phase was extracted with
EtOAc. The combined organic layer was washed with
water and dried over MgSO4, filtered, and the filtrate
concentrated to a residue, which was used in the
further reactions without purification, or purified by
silica gel column chromatography or Shimadzu automated
preparative HPLC System. Method JHydroxyl or thio
derivative (leq.) was added into the POCI3 or POBr3
with or without DMF. The reaction was heated to 1000C
to 1700C for 1 to17 hours. After cooling down, the
reaction was quenched with saturated aqueous NaHCq 3.
The aqueous phase was extracted with EtOAc. The
combined organic layer was washed with water and dried
over MgSO , filtered, and the filtrate concentrated to
a residue, which was used in the further reactions
without purification, or purified by silica gel column
chromatography or Shimadzu automated preparative HPLC
System. A mixture of an excess of piperazine (5-10
eq.) and halide (leq.) in BuOH, PnOH, THF, dioxane or
DMF was stirred at room temperature or heated at 1700C
for 1 to17 hours. Cu or Pd catalyst may be utilized.
The reaction was quenched with saturated aqueous NaHCq
3. The aqueous phase was extracted with EtOAc. The
combined organic layer was washed with water and dried
over MgSO , filtered, and the filtrate concentrated to
a residue, which was used in the further reactions
without purification, or purified by silica gel column
chromatography or Shimadzu automated preparative HPLC
System. Table A-ITITLE OF THE INVENTION
BENZOAZEPiN-OXY-ACETIC ACID DERIVATIVES AS PPAR-DELTA
AGONISTS USED FOR THE INCREASE OF HDL-C, LOWER LDL-C
AND LOWER CHOLESTEROL CROSS-REFERENCE TO RELATED
APPLICATIONS This application claims the benefit of U.
S. Provisional Application 60/793,001 , filed on April
18, 2006, which is incorporated by reference herein in
its entirety. STATEMENT REGARDING FEDERALLY SPONSORED
RESEARCH OR DEVELOPMENT The research and development
of the invention described below was not federally
sponsored, BACKGROUND OF THE INVENTION The peroxisome
proferator-activated receptors (PPARs) are considered
to be metabolic sensors regulating the expression of
genes involved in glucose and lipid homeostasis. They
are members of nuclear receptor superfamily of RXR
heterodimers and are ligand-activated transcription
factors. Agonists of the PPARa (e.g., Gemfibrozil) and
PPARg (e.g., Avandia(r) ) subtypes are used for the
treatment of dyslipidemias and diabetes, respectively.
Each receptor has a distinct tissue distribution with
PPARa showing highest expression in liver, PPARg in
adipose tissue and PPARd having the widest
distribution being ubiquitously expressed in adult rat
(Braissant et al., 1996) and in humans, expression was
found in many different tissues involved in lipid
metabolism including liver, kidney, abdominal adipose
and skeletal muscle (Auboeuf et al., 1997).Recently,
potent ligands for PPARd have been published allowing
a better understanding of its function in lipid
metabolism {Barak et al, 2002; Oliver et al. r 2001 ;
Tanaka et al, 2003; Wang et a!., 2003), The main
effect of these compounds in db/db mice (Leibowitz et
ai., 2000) and obese rhesus monkeys (Oliver et al.,
2001 ) was an increase of high density lipoprotein
cholesterol (HDL-C) and a decrease in triglycerides
with little effect on glucose (although insulin levels
were decreased in monkeys). HDL-C serves to remove
cholesterol from peripheral cells through a process
called reverse cholesterol transport. The first and
rate-limiting step, which is a transfer of cellular
cholesterol and phospholipids to the apolipoprotein
A-! component of HDL is mediated by the ATP binding
cassette transporter A 1 (ABCA1 ) (Lawn et al., 1999).
PPARd activation appears to increase HDL-C through
transcriptional regulation of ABCA1 (Oliver et al.,
2001 ) . Therefore, by inducing ABCA1 mRNA in
macrophages, PPARd agonists could increase HDL-C
levels in patients and remove excess cholesterol from
lipid-laden macrophages, one of the major players in
atherosclerotic lesion development. This would be an
alternative therapy to the statin drugs, which show
little effect on HDL-C and mainly decrease LDL-C or
the fibrates, the only marketed PPARa agonists, having
low potency and inducing only modest HDL-C elevations.
In addition, like the fibrates, PPARd agonists have
the potential to also reduce triglycerides, an
additional risk factor for cardiovascular disease.
Examples of known PPAR delta agonists variously useful
for hyperlipidemia, diabetes, or atherosclerosis
include L-1 65041 (Leibowitz et al., 2000) and
GW501516 (Oliver et al., 2001 ). There is a continuing
need for new PPAR delta agonists. There is a further
need for new PPAR delta agonists that increase HDL-C,
lower LDL-C, and/or lower cholesterol. There is a
further need for new PPAR delta agonists for the
treatment of diabetes, nephropathy, neuropathy,
retinopathy, polycystic ovary syndrome,hypertension,
ischemia, stroke, irritable bowel disorder,
inflammation, cataract, cardiovascular diseases,
Metabolic X Syndrome, hyper-LDLcholesterolemia,
dyslipidemia (including hypertriglyceridemia,
hypercholesterolemia, mixed hyperlipidemia, and
hypo-HDLcholesterolemia), atherosclerosis, obesity,
and other disorders related to lipid metabolism and
energy homeostasis complications thereof. SUMMARY OF
THE INVENTION The present invention is directed to a
compound of Formula (I): wherein: X is a covaient
bond, O, or S; Ri and R2 are independently selected
from the group consisting of H, Ci -8aiky1, and
substituted C alky!, or R1 R2 and the carbon atom to
which they are attached together may form
Ca^cycloalkyl; R3 is H; R and R5 are independently
selected from the group consisting of H, halo, Ci-
alkyl, C3-7cycloalkyl, C3-7cycloalkyl--Ci-4alky!, C3-
7cycloalkyloxy-C 1-4alkyl, Ci-6aikoxy-Ci- 4 alkyl,
Ce-ioaryl, heteroaryl, halo substituted amino
substituted Ci -4alkyl, C6-ioaryl substituted Ci.
4alkyl, cyano substituted Ci -4alkyi, and hydroxy
substituted Ci -4alkyl; R6 and R7 are independently
selected from the group consisting of H, halo, Ci-
3alkyl, halo substituted d-salkyt, Ci -3alkoxy f and
halo substituted Ci. 3alkoxy; n is 1; and Q is
selected from the group consisting ofand enantiomers,
diastereomers, tautomers, solvates, or
pharmaceutically acceptable salts thereof. The present
invention is further directed to pharmaceutical 



compositions containing one or more compounds of
Formula (I), and to to use of such compounds and
compositions to treat a condition directly or
indirectly mediated by PPAR delta. DETAILED
DESCRIPTION OF THE INVENTION As used herein, the
following underlined terms are intended to have the
following meanings: "G b" (wnere a and b are integers)
refers to a radical containing from a to b carbon
atoms inclusive. For example, C1-3 denotes a radical
containing 1, 2 or 3 carbon atoms. "Alkyl" refers to a
saturated or unsaturated, branched, straight-chain or
cyclic monovalent hydrocarbon radical derived by the
removal of one hydrogen atom from a single carbon atom
of a parent alkane, alkene or alkyne. Typical alkyl
groups include, but are not limited to, methyl;
ethylssuch as qthanyl, ethenyl, ethynyl; propyls such
as propan-1 -yl, propan-2-yi , cyciopropan-1 -yl,
prop-1 -en-1 -yl, prop-1 -en-2-yi, prop-2-en-1-yi,
cycloprop-1 -en-1 -yl; cyc!oprop-2-en-1 -yl, prop-1
-yn-1 -yl, prop-2~yn-1-yl, etc.; butyls such as
butan-1-yi, butan-2-yi, 2-methyl-propan-1 -yl,
2-methyl-propan-2-yl, cyclobutan-1-yl, but-1 -en-1-yl,
but- 1-en-2-yi, 2-methyl-prop-1 -en-1-yl, but-2-en-1
-yl, but-2-en-2-yl, buta-1 ,3-dien-1-yl, buta-1
,3-dien-2-y!, cyciobut-1-en-1-yi, cyclobuM -en-3-yl,
cyclobuta-1 ,3-dien-1 -yl, but- 1-yn-1-yl,
but-1-yn-3-yI, but-3-yn-1-yl, etc.; and the like.
Where specific levels of saturation are intended, the
nomenclature "alkanyl", "alkenyt" and/or "alkynyi" is
used, as defined below. In preferred embodiments, the
alkyl groups are (C1- C6) alkyl, with (Ci-C 3) being
particularly preferred. Cyclic alky! can be, for
example, C3_ioalkyl; preferably, cycloalkyl is
C3-7Cycloalkyl. "Alkanyl" refers to a saturated
branched, straight-chain or cyclic monovalent
hydrocarbon radical derived by the removal of one
hydrogen atom from a single carbon atom of a parent
alkane. Typical alkanyl groups include, but are not
limited to, methanyl; ethanyl; propanyls such as
propan-1 -yl, propan-2-yl, cyclopropan-1-yi, etc.;
butyanyis such as butan-1 -yl, butan-2-yi,
2-methyl-propan-1 -yl, 2-methyl-propan-2-yl,
cyclobutan-1-yl, etc.; and the like. In preferred
embodiments, the alkanyl groups are (Ci. 8) alkanyl,
with (C1-3) being particularly preferred. "Aikenyl "
refers to an unsaturated branched, straight-chain or
cyclic monovalent hydrocarbon radical having at least
one carbon-carbon double bond derived by the removal
of one hydrogen atom from a single carbon atom of a
parent aikene. The radical may be in either the cis or
trans conformation about the double bond(s). Typical
aSkenyl groups include, but are not limited to,
ethenyl; propenyls such as prop-1 -en-1 -yl, prop-1
-en-2-yl, prop-2-en-1-yl, prop-2-en-2-yl, cycloprop-1
-en-1 -y!; cycloprop-2-en-1-yl; butenyls such as
but-1-en-1-y!, but- 1-en-2-yl, 2-methyl-prop-1 -en-1
-yi, but-2-en-1 -yl, but-2-en-1-yl, but-2-en-2-yi,
buta-i ^-dien-i-yl,buta-1 ,3-dien-2-yI, cyclobut-1
-en-1-yl, cyclobut-1-en-3-yl, cyclobuta-1
,3-dien-1-yl, etc.; and the like. "Alkvnyl " refers to
an unsaturated branched, straight-chain or cyclic
monovalent hydrocarbon radical having at least one
carbon-carbon triple bond derived by the removal of
one hydrogen atom from a single carbon atom of a
parent alkyne. Typical alkynyl groups include, but are
not limited to, ethynyl; propynyls such as
prop-1-yn-1-yl, prop-2-yn-1-yl, etc.; butynyls such as
but-1-yn-1-yl, buM -yn-3-yl, but-3-yn-1-yl, etc.; and
the like. "Heteroalkyl" and "heteroalkanyl " refer to
alkyl or alkanyi radicals, respectively, in which one
or more carbon atoms (and any necessary associated
hydrogen atoms) are independently replaced with the
same or different heteroatoms (including any necessary
hydrogen or other atoms). Typical heteroatoms to
replace the carbon atom<s) include, but are not
limited to, N, P, O, S, Si1etc. Preferred heteroatoms
are O, N and S. Thus, heteroalkanyl radicals can
contain one or more of the same or different
heteroatomic groups, including, by way of example and
not limitation, epoxy (-0-), epidioxy (-O-O-),
thioether (-S-), epidithio (-SS-), epoxythio (-0-S-),
epoxyimino (-O-NR 1-), imino (-NR 1-), biimino
(-NR'-NR 1-), azino (=N-N=) azo (-N=N-), azoxy
(-N-O-N-), azimino (-NR'-N=N-), phosphano (-PH-),
l4-suifano (-SH 2 ) sulfonyi (-S(O)2-), and the like,
where each R1is independently hydrogen or (Ci-Ce)
alkyl. "Aryi" refers to a monovalent aromatic
hydrocarbon radical derived by the removal of one
hydrogen atom from a single carbon atom of a parent
aromatic ring system. Typical aryl groups include, but
are not limited to, radicals derived from
aceanthrylene, acenaphthylene, acephenanthrylene,
anthracene, azulene, benzene, chrysene, coronene,
fluoranthene, fluorene, hexacene, hexaphene, hexalene,
as-indacene, s-indacene, indane, indene, naphthalene,
octacene, octaphene, octalene, ovalene,
penta-2,4-diene,pentacene, pentalene, pentaphene,
perylene, phenalene, phenanthrene, picene, pleiadene,
pyrene, pyranthrene, rubicene, triphenylene,
trinaphthalene, and the like. In preferred
embodiments, the ary! group is (C5-2o) aryl, with
(C5-10) being particularly preferred. Particularly
preferred aryl groups are phenyl and naphthyl groups.
"Arvialkyl " refers to an acyclic alkyl group in which
one of the hydrogen atoms bonded to a carbon atom,
typically a terminal carbon atom, is replaced with an
aryl radical. Typical arylalkyl groups include, but
are not limited to, benzyl, 2-phenylethan-1-yl,
2-phenylethen-i-yi, naphthylmethyl, 2-naphthylethan-1
-yi, 2-naphthylethen-1-yI, naphthobenzyl,
2-naphthophenyiethan-1 -yl and the like. Where
specific alkyl moieties are intended, the nomenclature
arylaikanyl, arylakenyl and/or arylalkynyl is used, in
preferred embodiments, the arylalkyl group is {Ce- )
arylalkyl, e.g., the alkanyl, alkenyl or aikynyl
moiety of the arylalkyl group is (Ci- 6) and the aryi
moiety is (C5-2o)- In particularly preferred
embodiments the arylalkyl group is (C6-13) , e.g., the
alkanyl, alkenyl o r alkynyi moiety of the arylalkyl
group is (C-i -3) and the aryl moiety is (C5-10). Even
more preferred arylalkyl groups are phenylalkanyls.
"Aikanyloxy " refers to a saturated branched,
straight-chain or cyclic monovalent hydrocarbon
alcohol radical derived by the removal of the hydrogen
atom from the hydroxide oxygen of the alcohol. Typical
alkanyloxy groups include, but are not limited to,
methanyloxy; ethanyloxy; propanyioxy groups such as
propan-1-yloxy (CH 3CH2CH2O-), propan-2-yloxy
((CHs)2CHO-), cyclopropan-1-yloxy, etc.; butanyloxy
groups such as butan-1-yloxy, butan-2-yloxy,
2-methyl-propan-1 -yloxy, 2-methyl-propan-2-yloxy,
cyclobutan-1 -yioxy, etc.; and the like. In preferred
embodiments, the alkanyloxy groups are (Ci -8)
alkanyloxy groups, with {Ci- 3) being particularly
preferred."Heteroaryl " refers to a monovalent
heteroaromatic radical derived by the removal of one
hydrogen atom from a single atom of a parent
heteroaromatic ring system. Typical heteroaryl groups
include, but are not limited to, radicais derived from
carbazole, imidazole, indazoie, indole, indoline,
indolizine, isoindole, isoindoline, isoquinoline,
isothiazote, isoxazole, naphthyridine, oxadiazole,
oxazoie, purine, pyran, pyrazine, pyrazole,
pyridazine, pyridine, pyrimidine, pyrrole,
pyrrolizine, quinazoline, quinoline, quinolizine,
quinoxaline, tetrazole, thiadiazole, thiazole,
thiophene, triazole, xanthene, and the like in
preferred embodiments, the heteroaryl group is a 5-20
membered heteroaryl, with 5-10 membered heteroaryl
being particularly preferred. "Cvcloheteroalkyl "
refers to a saturated or unsaturated monocyclic or
bicyclic alkyl radical in which one carbon atom is
replaced with N, O or S. in certain specified
embodiments the cycloheteroalkyl may contain up to
four heteroatoms independently selected from the group
consisting of N, O and S. Typical cycloheteroalkyl
moieties include, but are not limited to, radicals
derived from imidazol dne, morpholine, piperazine,
piperidin b, pyrazolidine, pyrrolidine, quinuclidine,
and the like. In preferred embodiments, the
cycloheteroalkyl is a 3-6 membered cycloheteroalkyl.
"Cvcloheteroalkanyl " refers to a saturated monocyclic
or bicyclic alkanyS radical in which one carbon atom
is replaced with N, O or S. In certain specified
embodiments the cycloheteroalkanyl may contain up to
four heteroatoms independently selected from the group
consisting of N, O and S. Typical cycloheteroalkanyl
moieties include, but are not limited to, radicals
derived from imidazolidine, morpholine, piperazine,
piperidine, pyrazolidine, pyrrolidine, quinuclidine,
and the like tn preferred embodiments, the
cycloheteroalkanyl is a 3-6 membered
cycloheteroalkanyi. "Cvcloheteroalkenyl " refers to a
saturated monocyclic or bicyclic alkenyl radical in
which one carbon atom is replaced with N, O o r S.
Icertain specified embodiments the cycloheteroalkenyl
may contain up to four heteroatoms independently
selected from the group consisting of N, O and S.
Typical cycloheteroalkenyi moieties include, but are
not limited to, radicals derived from imidazoline,
pyrazoline, pyrroline, indoitne, pyran, and the like.
In preferred embodiments, the cycloheteroalkanyl is a
3-6 membered eyeloheteroa! kanyi. The term
"substituted " refers to a radical in which one or
more hydrogen atoms are each independently replaced
with the same or different substituent(s). Typical
substituents include, but are not limited to, -X, -R,
- O , =0, -OR, -0-OR 1 -SR, - S , =S, -NRR, =NR, -CX
3, -CN, -OCN, -SCN, -NCO, -NCS 1 -NO, -NO 2 =N2 - N3,
-NHOH, -S(O) O-, -S(O) 2OH, -S(O) 2R, -P(O)(O-) 2,
-P(O)(OH) 2, -C(O)R, -C(O)X 1 -C(S)R -C(S)X, -C(O)OR
-C(O)O ' , -C(S)OR 1 -C(O)SR, -C(S)SR, -C(O)NRR,
-C(S)NRR and -C(NR)NRR, where each X is independently
a halogen (preferably -F, -Cl or -Br) and each R is
independently -H, alkyl, alkanyl, alkenyl, alkynyl,
alkylidene, aikylidyne, aryl, aryialkyl,
arylheteroalkyl, heteroaryl, heteroarylalkyl or
heteroaryl-heteroalkyl, as defined herein. Preferred
substituents include hydroxy halogen, Ci. 8aikyl, Ci
-ealkanyioxy, fiuorinated alkanyloxy, fluorinated
alkyl, Ci -8alkyith!q, Ca-ecycloalkyi,
C3.8cycioalkanyloxy nitro, amino, Ci-salkylamino, Ci-
dialkylamino, Ca-scycloalkylamino, cyano, carboxy,
C^alkanyloxycarbonyl, d^alkylcarbonyloxy, formyl,
carbamoyl, phenyl, aroyl t carbamoyl, amidino,
(Ci-salkylamtnojcarbonyi, (arylamino)carbonyl and
aryi(Ci- 8alky)carbonyl. With reference to
substituents, the term "independently " means that
when more than one of such substituent is possible,
such substituents may be the same or different from
each other.in any structure that contains the symbol ,
that symbol designates the Iocation(s) of the open
valence(s) where the partial structure attaches to the
rest of the molecule. Throughout this disclosure, the
terminal portion of the designated side chain is
described first, followed by the adjacent
functionality toward the point of attachment. Thus,
for example, a
"phenylCi-ealkanylaminocarbonylCi.ealkyl" substituent
refers to a group of the formula: The present
invention is directed to compositions comprising a
compound of Formula (i) for uses as PPAR delta
agonists: wherein: wherein: X is a covalent bond, O,
or S; R1 and R2 are independently selected from the
group consisting of H, Ci -8alkyl, and substituted
Ci.saikyi, or Ri 1 R2 and the carbon atom to which
they are attached together may form C3-7Cycioa!kyl; R3
is H; R4 and R5 are independently selected from the
group consisting of H, halo, Ci -8alkyl f
C3-7cycloalkyl, Ca-ycycloalkyi-Ci^alkyl, C3-
7cycioalkyloxy-Ci -4alkyl, C-i-ealkoxy-C-i^alkyl,
Ce-ioaryl, heteroaryl,halo substituted C1-4alkyl,
amino substituted Chalky I, CVioaryl substituted
d^alkyl, cyano substituted C^alkyl, and hydroxy
substituted Ci -4aikyi; R6 and R are independently
selected from the group consisting of H1 halo,
Ci.3alkyl, halo substituted Ci -3aikyl, C1^aIkOXy, and
halo substituted Ci-3alkoxy; n is 1; and Q is selected
from the group consisting of and enantiomers,
diastereomers, tautomers, solvates, or
pharmaceutically acceptable salts thereof. In
particular, the present invention is directed to a
compound of Formula (I) wherein: X is O; or R1 and R2
are independently selected from the group consisting
of H and Ci-8alkyl, or R-i, R2 and the carbon atom to
which they are attached together may form
Cs-scycloalkyl, and more particularly R1 and R are
independently selected from the group consisting of H
and CH3, or R1, R2 and the carbon atom to which they
are attached together may formR4 and R5 are
independently selected from the group consisting cf H
and C-i-balkyl, and more particularly R5 is H, CH3, or
-CH 2CH3; or R6 and R7 are independently selected from
the group consisting of H, halo, halo substituted Ci
-3aikyl, Ci -3alkoxy, and halo substituted Ci
-3alkoxy, and more particularly R6 is H and R7 is
selected from the group consisting of halo, halo
substituted C alky!, and halo substituted Ci. 3alkoxy,
and more particularly R7 is selected from the group
consisting of F, CF , and -0-CF 3; or Q is selected
from the group consisting of nd more particularly Q is
selected from the group consisting of More
particularly, the present invention is directed to a
compound of Formula (I) as shown above wherein: X is
O;R-i, F2, R4, and R5 are independently selected from
the group consisting of H and Ci-3alkyi, or R1, R2 and
the carbon atom to which they are attached together
may form C3-5cycloalkyl; and R6 and R are
independently selected from the group consisting of H,
halo, Ci. 3afkoxy halo substituted C alky!, and halo
substituted Ci-3alkoxy; and enantiomers,
diastereomers, tautomers, solvates, or
pharmaceutically acceptable salts thereof. In another
aspect, the present invention is directed to
pharmaceutical compositions containing one or more
compounds, salts or solvates of Formula (I) as
described herein admixed with a pharmaceutically
acceptable carrier, excpient or diluent, wherein the
compositions can be used to treat a condition directly
or indirectly mediated by PPAR delta. The present
invention is also directed to a method of treating or
preventing a disease or condition in a subject,
particularly a mammal and more particularly a human,
which disease or condition is affected by the
modulation of PPAR delta. Therefore, in yet another
aspect, the present invention is directed to a method
of treating or preventing a disease or condition in a
mammal which 



disease or condition is affected by the modulation of
PPAR delta receptors, which method comprises
administering to a mammal in need of such treatment or
prevention a therapeutically effective amount of a
compound, salt or solvate of Formula (I) as described
herein. More particularly, the therapeutically
effective amount comprises a dose range of from about
0.1 mg to about 15,000 mg. More particularly, the
therapeutically effective amount comprises a dose
range of from about 50 mg to about 1000 mg. More
particularly, the therapeutically effective amount
comprises a dose range of from about 100 mg to about
1000 mg.In a further aspect, the present invention is
directed to a method for treating or preventing a
disease or condition selected from the group
consisting of diabetes, nephropathy, neuropathy,
retinopathy, polycystic ovary syndrome, hypertension,
ischemia, stroke, irritable bowel disorder,
inflammation, cataract, cardiovascular diseases,
Metabolic X Syndrome, hyper-LDL-cholesterolemia,
dyslipidemia (including hypertriglyceridemia,
hypercholesteroiemia, mixed hyperlipidemia, and
hypo-HDLcholesterolemia), atherosclerosis, and
obesity, said method comprising the step of
administering to a mammal in need of such treatment a
therapeutically effective amount of a compound, salt
or solvate of Formula (I). More particularly, the
therapeutically effective amount comprises a dose
range of from about 0.1 mg to about 15,000 mg. More
particularly, the therapeutically effective amount
comprises a dose range of from about 50 mg to about
1000 mg. More particularly, the therapeutically
effective amount comprises a dose range of from about
100 mg to about 1000 mg. fn still a further aspect,
the present invention is directed to a kit comprising
in one or more containers an amount of the composition
of Formula (I) effective to treat or prevent a disease
or condition selected from the group consisting of
diabetes, nephropathy, neuropathy, retinopathy,
polycystic ovary syndrome, hypertension, ischemia,
stroke, irritable bowel disorder, inflammation,
cataract, cardiovascular diseases, Metabolic X
Syndrome, hyper-LDL-cholesterolemia, dyslipidemia
{including hypertriglyceridemia, hypercholesteroiemia,
mixed hyperlipidemia, and hypo- HDL-cholesterolemia),
atherosclerosis, and obesity. More particularly, the
therapeutically effective amount comprises a dose
range of from about 0.1 mg to about 15,000 mg. More
particularly, the the rapeuticaliy effective amount
comprises a dose range of from about 50 mg to about
1000 mg. More particularly, the therapeutically
effective amount comprises a dose range of from about
100 mg to about 1000 mg.In another embodiment, the
present invention is directed to a compound of Formula
(Ia) wherein R1 and R2 are independently selected from
the group consisting of H and Ci. 8alkyl, or Ri, R2
and the carbon atom to which they are attached
together may form C^cycloalkyl; R4 and R5 are
independently selected from the group consisting of H
and C -8aikyl; R6 and R7 are independently selected
from the group consisting of H, Ci. 3alkyl, halo, and
halo substituted C alky!; and Q is selected from the
group consisting of and enantiomers, diastereomers,
tautomers, solvates, or pharmaceutically acceptable
salts thereof.In yet another embodiment, the present
invention is directed to a compound of Formula (Ib)
wherein R1 and R are independently selected from the
group consisting of H and CH3, or Ri, R2 and the
carbon atom to which they are attached together may
form ; R4 and R5 are independently selected from the
group consisting of H, CH3 and -CH 2CH3; and Q is
selected from the group consisting of and enantiomers,
diastereomers, tautomers, solvates, or
pharmaceutically acceptable salts thereof. In yet
another embodiment, the present invention is directed
to a compound of Formula (Ic)Ri, R2, and R4, are
independently selected from the group consisting of H
and CH3, or Ri, R2 and the carbon atom to which they
are attached together may form R5 is selected from the
group consisting of H, CH3, and -CH 2CH3; R7 is halo
or halo substituted Chalky!; and Q is selected from
the group consisting of and enantiomers,
diastereomers, tautomers, solvates, or
pharmaceutically acceptable salts thereof. In
particular, the present invention is directed to
compounds of Formula (Ic) hereinabove wherein: Ri or
R2 is H; Ri and R2 are both H; i R1 or R2 is CH3; R1
and R2 are both CH3; Ri, R and the carbon atom to
which they are attached together formR4 is H or CH3;
R5 (S H CH3 1 Or CH2CH3; Ri or R2 is H and R4 is H or
CH3; (i) R1 and R2 are both H and R is H or CH3; (j)
R1 or R2 is H and R5 is H, CH3, or -CH 2CH3; (k) R1
and R2 are both H and R5 is H, CH3, or -CH 2CH3; (l)
R1 or R2 is CH3 and R5 is H, CH3 or -CH 2CH3; (m) R1
and R2 are both CH3 and R5 is H, CH3, or -CH 2CH3; (n)
Ri or R2 is H R4 is H, and R5 is H1CH3, or -CH CH3; R1
and R2 are both H, R4 is H, and R5 is H, CH3, or -CH
2CH3; R1 or R2 is CH3 R4 is H1and R5 is H, CH3, Or -CH
2CH3; R1 and R2 are both CH3, R4 is H, and R5 is H,
CH3 or -CH 2CH3; R1, R2 and the carbon atom to which
they are attached together form , R4 is H, and R5 is
H, CH3, or CH2CH3; R7 is CF3; (t) R7 is Cl; (u) Ri or
R2 is H R7 is CF3, and R4 is H or CH3; (v) R1 and R2
are both H, R7 is CF3, and R4 is H or CH3; (w) R1 or
R2 is H, R7 is CF3, and R5 is H, CH3, or -CH 2CH3; (x)
Ri and R2 are both H, R7 is CF3, and R is H, CH3, or
-CH 2CH3; R1 or R2 is CH3, R7 is CF3, and R5 is H,
CH3, or -CH 2CH3; (z) Ri and R2 are both CH3, R7 is
CF3, and R5 is H, CH3, or -CH 2CH3; (aa) R1 or R2 is
H, R4 is H, R7 is CF3, and R5 is H, CH3, or -CH 2CH3;
R1 and R2 are both H, R4 Js H, R7 is CF3, and R5 is H,
CH3, or - CH2CH3; R1 or R is CH3, R4 is H, R7 is CF3,
and R5 is H, CH3, or -CH 2CH3; (dd) Ri and R2 are both
CH3, R4 is H R7 is CF3, and R5 is H, CH3, or - CH2CH3;
ee) Ri , R2 and the carbon atom to which they are
attached together form , R4 is H R7 is CF3, and 5 is H
CH3, or -CH 2CH3; Q is selected from the group
consisting of Ri or R2 is H and Q is selected from the
group consisting of (hh) Ri and R2 are both H and Q is
selected from the group consisting ofij] R1 or R2 is
CH3 and Q is selected from the group consisting of Oil
Ri and R2 are both CH3 and Q is selected from the
group consisting of kk) R4 is H or CH3 and Q is
selected from the group consisting of R5 is H, CH3 Or
-CH 2CH3 and Q is selected from the group consisting
ofmm Ri or R2 is H and R4 is H or CH3 and Q is
selected from the group consisting of fnn) R1 and R2
are both H and R4 is H or CH3 and Q is selected from
the group consisting of (00 R1 or R2 is H and R5 is H,
CH3, or -CH 2CH3 and Q is selected from the group
consisting ofRi and R2 are both H and R5 is H, CH3 or
-CH 2CH3 and Q is selected from the group consisting
of Ri or R2 is CH3 and R5 is H1CH3, or -CH 2CH3 and Q
is selected from the group consisting of R1 and R2 are
both CH3, R5 is H CH3, or -CH 2CH3, andQ is selected
from the group consisting offss) Ri or R2 is H, R4 is
H R5 is H, CH3, or -CH 2CH3, and Q is selected from
the group consisting of Ri and R2 are both H, R4 is H
R5 is H, CH3 or -CH 2CH3, and Q is selected from the
group consisting of fuu Ri or R2 is CH3, R4 is H, R5
is H CH3, or -CH 2CH3, and Q is selected from the
group consisting ofRi and R2 are both CH3, R4 is H, R5
is H, CH3, or -CH 2CH3, and Q is selected from the
group consisting of Ri, R2 and the carbon atom to
which they are attached together form , R4 is H, R5 is
H, CH3, or -CH 2CH3, and Q is selected from the group
consisting of R7 is CF3 and Q is selected from the
group consisting of(xx) R7 is Cl and Q is selected
from the group consisting of (vv) Ri or R2 is H, R7 is
CF3, R4 is H or CH3, and Q is selected from the group
consisting of (zz) Ri and R2 are both H, R7 is CF3, R4
is H or CH3 and Q is selected from the group
consisting ofR1 or R2 is H, R7 is CF3 R5 s H CH3, or
-CH 2CH3, and Q is SQIlected from the group consisting
Of Ri and R2 are both H, R7 is CF3, R5 is H CH3, Or
-CH 2CH3 and Q is selected from the group consisting
of R1 or R2 is CH3, R7 is CF3, R5 is H, CH3, or -CH
2CH3, and Q is selected from the group consisting of
(ddd) R1 and R2 are both CH3, R7 is CF3, R5 is H, CH3,
o r -CH 2CH3, and Q is selected from the group
consisting ofis H R4 is H, R7 is CF3, R5 is H, CH3f or
-CH 2CH3, and Q is selected from the group consisting
of ee R1 and R2 are both H, R4 is H, R7 is CF3, R5 is
H, CH3 or CH2CH3 and Q is selected from the group
consisting of R1 or R2 is CH3 R4 is H, R7 is CF3, R5
is H, CH3, or -CH 2CH3 and Q is selected from the
group consisting of orRi and R2 are both CH3, R4 is H
R7 is CF3, R5 is H, CH3, or - CH2CH3, and Q is
selected from the group consisting of and enantiomers,
diastereomers, tautomers, solvates, or
pharmaceutically acceptable salts thereof. In yet
another embodiment, the present invention is directed
to a compound selected from the group consisting
ofDUAL PURPOSE CARD READER Field of Invention The
present invention relates, generally, to a point of
sale ("POS") terminal that is compact, portable and
capable of reading both magnetic stripe cards and
smart cards, and more particularly to a POS terminal
having a magnetic stripe reader and a smart card
reader that are co-located Background of the Invention
Point of service ("POS") terminals enable convenient
electronic payment for many products and services
Consumers holding cards associated with a charge,
credit, debit, or loyalty account may pay for a
purchase simply by utilizing a magnetic stripe card, a
smart card, or a contactless card A POS terminal reads
information from a magnetic stripe card when the
magnetic stupe is swiped through a slot in the POS
terminal A POS terminal reads information from smart
cards when the smart card is inserted into a separate
opening in a POS terminal In addition, POS terminal
may read contactless cards by utilizing a separate
antenna device that detects and retrieves information
from contactless cards Presently known POS terminals
typically include, inter aha, a magnetic stripe
reader, a keypad for entry ot a personal
identification number ( 'PIN"), and a user display
Conventional POS terminals communicate with a central
computer to authorize and settle sales tiansactions
Terminals often include penpheral devices such as
printers, bar code readers or PIN entry pads Use of
such known POS terminals typically requires that the
user oiient the magnetic stripe on a card to
correspond to the position of the magnetic stripe
reader head within the card track or slot on the
terminal Some POS terminals can read smart cards
either instead of, or in addition to, magnetic stripe
cards If the POS terminals supports reading both
magnetic stripe caids and smart cards, then an
external extraction device may be used to read the
smart card Such an extraction device would connect to
the POS terminal via a socket or similai interface
Other POS terminals may have an opening for receiving
smart cards that is separate from the magnetic card
slot The smart card would be inserted into the opening
Separate magnetic card slot and smart card openings
result in a POS terminal that is too large to be used
as a portable, hand-held device Accoidmgly, in order
to create a POS terminal that is compact m size and
can be utilized as a hand-held, portable POS terminal,
it has been necessary to choose to eithersupport
magnetic stripe cards or smart cards Supporting both
card formats, would lead to a larger POS terminal that
is less portable and not easily utilized as a
hand-held POS terminal Accordingly, there is a need
for a POS terminal that accommodates multiple card
formats, such as magnetic stripe and smart cards, and
still results in a compact, hand-held POS terminal
Summary of the Invention The present invention
facilitates convenient POS terminal transactions by
providing a dual purpose card reader that may be used
in portable, hand-held POS terminals and other compact
POS terminals By including a dual purpose card reader
with a magnetic stripe reader and a smart caid reader
that are co-located, a POS terminal may be produced
that is compact, and yet capable of supporting
magnetic stripe cards and smart cards When a magnetic
stripe card is utilized, the card may be swiped such
that it passes through the slot and by the reader head
When a smart card is utilized, the smart card may be
inserted through the smart card entry slot, passing
through the side wall of the magnetic card slot, and
into the smart card acceptance device, thereby
allowing the smart card and the smart card acceptance
device to communicate The smart card will pass through
the magnetic card slot at an angle that is
approximately perpendicular to the magnetic card slot
Co-locating the magnetic card slot and the smart card
entry slot allow for a more compact POS terminal
design that is easy to use Other features of various
embodiments of the present invention may include or
support electronic signature capture, an interactive
screen, multi-tasking capabilities, age and identity
verification, program or account enrollment, account
status and balance inquiries, payroll and government
check reading, and medical or other insurance claim
transactions The present invention may be used with
various types of accounts including credit, debit,
charge, and loyalty programs and may also accommodate
payment by promotion or gift cards, prepaid cards,
payroll checks and government checks Brief Description
of the Drawings Additional aspects of the present
invention will become evident upon reviewing the
non-limiting embodiments described in the
specification and the claims taken m conjunction with
the accompanying figures, wherein like reference
numerals denote like elements, and FIG 1 is a
perspective view of an exemplary POS terminal
according to one 



embodiment of the present invention,FIG. 2 is a top
view of the exemplary POS terminal of FIG. 1; FIG. 3
is a perspective view of an exemplary dual purpose
card reader assembly; and FIG. 4 is a side view of the
exemplary POS terminal of FIG. 1. Detailed Description
The detailed description of exemplary embodiments of
the invention herein makes reference to the
accompanying drawings, which show exemplary
embodiments by way of illustration and the best mode.
While these exemplary embodiments are described in
sufficient detail to enable those skilled in the art
to practice the invention, it should be understood
that other embodiments may be realized and that
logical and mechanical changes may be made without
departing from the spirit and scope of the invention.
Thus, the detailed description herein is presented for
purposes of illustration only and not of limitation.
Foi example, the steps recited in any of the method or
process descriptions may be executed in any order and
are not limited to the order presented. For the sake
of brevity, conventional data networking, application
development and other functional aspects of the system
(and components of the individual operating components
of the system) may not be described in detail herein.
It should be noted that many alternative or additional
functional relationships or physical connections may
be piesent in a practical system A point of sale
("POS") terminal according to various embodiments of
the present invention includes a magnetic stripe
reader, a smart card reader, various electronic
circuits for processing a financial transaction, an
interactive display for presenting and receiving input
of transaction information, a keypad including numeric
and function keys, and a housing containing the
circuits, display and keypad. The POS terminal may
also be used with a contactless card reader, bar card
reader, biometric reader, or other input devices, and
thus may provide for a variety of interfaces. Wireless
capabilities may also be incorporated into the present
invention to promote portability Other periphery
devices for use with the POS terminal may include
printers, additional displays, PIN entry pads,
alphanumeric keyboaids, voice prompt systems, and
signature capture devices. The POS terminal may be a
stand alone unit or may be integrated into an
electronic cash register ("ECR"), vending machine or a
self check-out kiosk and the like. In an exemplary POS
transaction, the POS terminal facilitates payments by
extracting account information from a user's
transaction instrument (e.g , when a user swipes a
credit card or inserts a smart card), receiving
authentication input, constructing anauthorization
message, and communicating the authorization message
to a host computer to authorize a financial
transaction As used herein, the term "user" includes a
consumer, cardholder, merchant, and merchant
temporarily in possession of a consumer's transaction
card Cardholder authentication may be accomplished
using a PIN number, signature, voice command, biometpc
input, encrypted transaction instrument data, or any
other suitable input The host computer performs normal
authorization procedures and returns one of an
authorization and a rejection message In performing an
"on-line" transaction, after the transaction is
consummated, the POS terminal communicates the
relevant details of the transaction to be stored on
the host computer system While in performing an '
off-Line" transaction, the terminal may approve or
decline based on tables or card date or other data,
and later forward transaction data to the payment
manager host computer The POS terminal further
communicates with the payment manager host computer to
reconcile accounts at the end of a predetermined
business cycle (e g , at the end of each day)
Communications between the POS terminal and a host
computer may be conducted over any suitable network
now known or later developed As used herein, the term
' network' shall include any electronic communications
means which incorporates both hardware and software
components of such Exemplary networks or communication
channels include a telephone network, an extranet, an
intranet, Internet, online communications, satellite
communications, off-line communications, wireless
communications, transponder communications, local aiea
netwoik (LAN), wide area network (WAN), networked or
linked devices, and/oi any suitable communication or
data input modality Referring now to FIGs 1 and 4, an
exemplary embodiment of the invention is illustrated
including a POS terminal 100 having a housing 102, a
key pad 104, an interactive display 106, a magnetic
card slot 108, a magnetic stripe reader head 110, and
a smart card reader 120 Housing 102 houses various
components of POS terminal 100 including basic
components not shown here, such as a power supply
circuit, internal clock, microcontroller or
micropiocessor, ROM, RAM, lights, and other suitable
hardware for communicating with a host computer, and
inputting, processing, transferring or displaying
transaction data Housing 102 includes magnetic card
slot 108 formed therein and houses reader head 110
positioned along slot 108 Slot 108 includes two
sidewalls for guiding a user's transaction card drawn
past reader head 110 to facilitate extraction of card
data from a magnetic stripe on the card An opening 122
for smart card reader 120 is positioned such that a
user's smart card is inserted into opening 122,
through slot 108, and into smart card reader 120 In
accordance with one embodiment of the present
invention, smart cardopening 122 is positioned offset
from reader head 110, such that reader head 110 is
located on a part of slot 108 away from smart card
opening 122 The invention contemplates any orientation
or placement of magnetic head 110 and smart card
opening 122 such that magnetic card slot 108 and smart
card opening 122 are co-located, and such their
orientation and location facilitates reading a
magnetic stripe card in one instance, and reading a
smart card at a separate time For example, reader head
110 may be positioned on the same side of slot 108 as
smart card opening 122, or, instead, be positioned on
the opposite side of the slot from smart card opening
122 In accordance with one embodiment of the present
invention, reader head 110 is offset from smart card
opening along the length of card slot 108, and may be
located on either side of smart card opening 122
Offsetting reader head 110 and smart card opening 122
along card slot 108 reduces interference and/oi
enables a user to moie smoothly draw a card through
card slot 108 or insert a card into opening 122 Reader
head 110 and smart card opening 122 may be directly
opposed in alternative embodiments Reader head 110 may
be positioned so as to protrude from, be flush-mounted
with, or be recessed into the sidewalls of card slot
108 Similarly, card slot 108 need not include
sidewalls, but may include, instead, any feature
suitable for guiding a card past reader head 110
Exemplary alternative card slot features include a
slot, ledge, pin, tab, projection, recess, and the
like A mechanical feed or feed-return device may be
used to automatically draw a card inserted into card
slot 108 past reader head 110 Smart card opening 122
may be positioned so as to protrude from, be
flush-mounted with, or be recessed into the sidewalls
of card slot 108 A mechanical feed or feed-return
device may be used to automatically draw a card
inserted into smart card opening 122, through slot
109, and into smart card reader 120 With reference to
FIG 2, housing 102 may include a lanyard opening 112
for connecting a lanyard or similar cord to housing
102 In this manner, a user may carry the POS terminal
on their belt, backpack, and the like In accordance
with one embodiment of the present invention, housing
102 may comp pse a zinc alloy chassis, resulting in a
highly portable, compact POS terminal In addition,
modular or peppheial devices may connect to housing
102, either via a socket or through a wireless
connection (not illustrated) Exemplary modular
peripheral devices include contactless transaction
instrument readers, radio frequency readers, infrared
and wpeless communications devices, supplemental
magnetic stripe readers, PIN keypads, bar code
scanners, printers, modems, telephone handsets,
biometric scanners, voice command input devices and
the like Similarly, any peripheral device or
capability now known oi later developed may be
integrated into orassociated with POS terminal 100.
Additionally, housing 102 may include features such as
a latch, clip, or slot to facilitate docking,
tabletop, pedestal or stand mounting. Keypad 104
comprises an alphanumeric keypad including keys
numbered zero through nine for entry of PIN numbers.
Keypad 104 may also include any number of function
keys, such as, for example, keys for canceling a
transaction, specifying the type of transaction
instrument, selecting whether to print a receipt,
confirming a charge amount, or for any other relevant
feature Alphanumeric and/or function keys on keypad
104 may be separately movable as with a conventional
keyboard, or may be displayed on an interactive
surface that responds to pressure, static, or any
other suitable user input or action. In accordance
with one embodiment of the present invention, keypad
104 is integrated into interactive display 106 as a
series of on-screen interactive icons Exemplary
function keys or icons include cancel, enter, clear,
print, reset, power, debit, credit, cash back,
additional transaction selection, preset dollar
amounts for cash back, and the like. With continued
reference to the embodiment shown in Figure 1,
interactive display 106 serves to display transaction
information and with an optional touch screen, may
also receive user input such as a customer's
signature. Various embodiments include electronic
signature capture, enabling user's to electronically
authorize a transaction by passing a stylus or pen
over the display much the same as signing a
conventional paper receipt. Replaceable screen
protectors protect display 106 from wear by the stylus
Display 106 may present advertising or interactive
messages such flashing or moving messages notifying
users of merchant membership programs, sales, upcoming
events and the like. In alternative embodiments,
display 106 is not interactive but merely displays
transaction data while providing no signature capture,
interactive icons or other on-screen user input
capabilities. In additional alternative embodiments,
POS terminal 100 does not include any type of display
106, for example, when POS terminal 100 is coupled to
a cash register including a display. Alternatively, a
stand alone POS terminal 100 need not have any form of
display 106 to facilitate a transaction. With
reference to FIG 3, an exemplary dual card reader 300
is illustrated. Dual card reader assembly 300
comprises one or more reader heads 110 positioned
along slot 108. Dual card reader assembly 300 further
comprises a smart card reader 120 with opening 122.
Opening 122 for smart card reader 120 is positioned
such that a user's smart card is inserted into opening
122, through slot 108, and into smart card reader 120.
In accordance with one embodiment of the present
invention, smart card opening 122 is positioned offset
from reader head 110, such that reader head 110 is
located on a part of slot 108 away from smartcard
opening 122 The invention contemplates any orientation
or placement of magnetic head 110 and smart card
opening 122 such that magnetic card slot 108 and smart
card opening 122 are co-located, and such their
orientation and location facilitates reading a
magnetic stripe card in one instance, and reading a
smart card at a separate time For example, reader head
110 may be positioned on the same side of the slot as
smart card opening 122, or, instead, be positioned on
the opposite side of the slot from smart card opening
122 In accordance with one embodiment of the present
invention, reader head 110 is offset from smart card
opening along the length of card slot 108, and may be
located on either side of smart card opening 122
Offsetting reader head 110 and smart card opening 122
along card slot 108 reduces interference and/or
enables a user to more smoothly draw a card through
card slot 108 or insert a card mto opening 122 Reader
head 110 and smart card opening 122 may be directly
opposed in alternative embodiments In one embodiment
of the invention, a transceiver disposed in POS
terminal 100 and associated programming modules
support wireless communication between POS terminal
100 and a host computer This wireless communication
enables the POS terminal to be portable and even held
in a user's hand The user can carry the POS terminal
with them as they carry out their business One
embodiment of the invention supports age and identity
verification by extracting user data from a user's
transaction instrument, requesting authentication
input, and verifying the user data and authentication
input with user data stored on the host system of the
transaction instrument issuer Age and identity
verification may likewise be performed using any
appropriate transaction instrument data, host system
data or user supplied data One embodiment of the
invention supports payroll check and government check
reading and/or cashing For example, the POS terminal
facilitates the capture of routing and account
numbers, and any other relevant information from bar
codes or other machine readable indicia printed or
otherwise accessible on such checks Thus, a consumer
may present such checks for immediate electronic
verification and drawing of funds fiom the check
issuer's account for use in payment at a POS terminal
In embodiments that include a cash return device, a
consumer may receive any remaining balance of the
check value as cash In one embodiment of the
invention, IP and/or USB ports enable connectivity of
the POS terminal with a docking station, printer
device, keyboard, personal computer, or with
additional POS terminals Additionally, the POS
terminal may support both Ethernet and modem
connectivity capabilities Redundant communications
connectivity capabilitiesserve to reduce or eliminate
the impact of temporary network failures by
automatically reestablishing communications with a
host system using a backup communications channel. For
example, if a local internet network hub fails, the
POS automatically dials the appropriate host system
using a back-up modem. Additional wireless
communication capabilities enable portable use of the
POS terminal For example, a salesperson may carry a
wireless POS terminal on his or her belt for assisting
customer's with showroom purchases without the need to
relocate to a cashier's desk Benefits, other
advantages, and solutions to problems have been
described herein with regard to specific embodiments.
However, the benefits, advantages, solutions to
problems, and any element(s) that may cause any
benefit, advantage, or solution to occur or become
more pronounced are not to be construed as critical,
required, or essential features or elements of any or
all the claims or the invention The scope of the
present invention is accordingly to be limited by
nothing other than the appended claims, in which
reference to an element in the singular is not
intended to mean "one and only one" unless explicitly
so stated, but rather "one or more " Further, no
element described herein is required for the practice
of the invention unless expressly described as
"essential" or "critical."CLAIMS What is claimed is 1
A dual purpose card reader assembly comprising a card
swipe slot for dynamically orienting a transaction
card having a magnetic stripe, a magnetic stripe
reader head disposed along said slot for reading said
magnetic stripe on said card, and a smart card reader,
for receiving a smart card having an integrated
circuit, wherein said smart card reader is co-located
with said card swipe slot 2 The dual purpose card
reader assembly of claim 1, wherein the magnetic
stripe reader head is longitudinally offset from the
smart card reader 3 A point-of-service terminal
comprising a housing, a card swipe slot associated
with said housing, for dynamically orienting a
transaction card having a magnetic stripe, a first
magnetic stripe reader head disposed along said slot
for reading said magnetic stripe on said card, and a
smart card reader associated with said housing, for
receiving a smart card having an integrated cpcuit,
wherein said smart card reader is co-located with said
card swipe slot 4 The point-of-service terminal of
claim 3, wherein the magnetic stripe reader head is
longitudinally offset from the smart card reader 5 A
method of extracting financial tiansaction information
at a pomt-of-service terminal, the method comprising
providing a magnetic stripe reader head, providing a
card swipe slot to facilitate drawing a magnetic
stripe on a transaction card past the magnetic stripe
reader head, providing a smart card reader to
facilitate receiving a smart card such that
information can be read by the smart card reader,
wherein the smart card reader is co-located with the
card swipe slot 


