
BICYCLIC HETEROCYCLE DERIVATIVES AND METHODS OF USE
THEREOF FIELD OF THE INVENTION The present invention
relates to Bicyclic Heterocycle Derivatives,
compositions comprising a Bicyclic Heterocycle
Derivative, and methods of using the Bicyclic
Heterocycle Derivatives for treating or preventing
obesity, diabetes, a diabetic complication, a
metabolic disorder, a cardiovascular disease or a
disorder related to the activity of GPRl 19 in a
patient. BACKGROUNDOF THE INVENTION Although a number
of receptor classes exist in humans, by far the most
abundant and therapeutically relevant is represented
by the G protein-coupled receptor (GPCR or GPCRs)
class. It is estimated that there are some 100,000
genes within the human genome, and of these,
approximately 2% or 2,000 genes, are estimated to code
for GPCRs. Receptors, including GPCRs, for which the
endogenous ligand has been identified are referred to
as "known" receptors, while receptors for which the
endogenous ligand has not been identified are referred
to as "orphan" receptors. GPCRs represent an important
area for the development of pharmaceutical products,
as evidenced by the fact that pharmaceutical products
have been developed from approximately 20 of the 100
known GPCRs. This distinction is not merely semantic,
particularly in the case of GPCRs. GPCRs share a
common structural motif. All these receptors have
seven sequences of between 22 to 24 hydrophobic amino
acids that form seven alpha helices, each of which
spans the membrane (each span is identified by number,
i.e., transmembrane-1 (TM-I), transmembrane-2 (TM-2),
etc.). The transmembrane helices are joined by strands
of amino acids between transmembrane-2 and
transmembrane-3, transmembrane-4 and transmembrane- 5,
and transmembrane-6 and transmembrane-7 on the
exterior, or "extracellular" side, of the cell
membrane (these are referred to as "extracellular"
regions 1, 2 and 3 (EC-I , EC-2 and EC- 3),
respectively). The transmembrane helices are also
joined by strands of amino acids between
transmembrane- 1 and transmembrane-2, transmembrane-3
and transmembrane-4, and transmembrane-5 and
transmembrane-6 on the interior, or "intracellular"
side, of the cell membrane (these are referred to as
"intracellular" regions 1, 2 and 3 (IC-I , IC-2 and
IC-3), respectively). The "carboxy" ("C") terminus of
the receptor lies in the intracellular spacein cell,
"amino" ("N") terminus of receptor lies in
extracellular space outside of cell. Generally, when
an endogenous lig binds receptor (often referred to as
"activati " of receptor), re is a change in c formati
of intracellular regi that allows for coupling between
intracellular regi an intracellular "G-protein." It
has been reported that GPCRs "promiscuous" respect to
G proteins, i.e., that a GPCR can interact more than e
G protein. See, Kenakin, T., Life Sciences 43, 1095
(1988). Although o r G proteins exist, currently, Gq,
Gs, Gi, Go G proteins that have been identified.
Endogenous lig -activated GPCR coupling G-protein
begins a signaling cascade process (referred to as
"signal transducti "). Under normal c diti s, signal
transducti ultimately results in cellular activati or
cellular inhibiti . It is thought that IC-3 loop as
well as carboxy terminus of receptor interact G
protein. Under physiological c diti s, GPCRs exist in
cell membrane in equilibrium between two different c
formati s : an "inactive" state an "active" state. A
receptor in an inactive state is unable to link to
intracellular signaling transducti pathway to produce
a biological resp se. Changing receptor c formati to
active state allows linkage to transducti pathway (via
G-protein) produces a biological resp se. A receptor
can be stabilized in an active state by an endogenous
lig or a such as a drug. Modulati of G-protein coupled
receptors has been well-studied for c trolling 



various metabolic disorders. Small molecule modulators
of receptor GPR 119, a G-protein coupled-receptor in,
for example. GenBank (see, e.g., accessi numbers
XM.sub.~ 066873 AY288416), have been shown to be for
treating or preventing certain metabolic disorders.
GPRl 19 is a G protein-coupled receptor that is
selectively expressed pancreatic beta cells. GPR 119
activati leads to elevati of a level of intracellular
cAMP, c sistent GPR 119 being coupled to Gs. Ag ists
to GPR 1!9 stimulate glucosedependent insulin secreti
in vitro lower an elevated blood glucose level in
vivo. See, e.g., Internati al Applicati s WO
04/065380, WO 04/076413, EP 1338651, disclosure of
each of which is herein incorporated by reference in
its entirety. U.S. Ser. No. 10/890,549 discloses
pyrazolo[3.4-d]pyrimidine e rs related as modulators
of GPRl 19 receptor that for treatment of various
metabolic-related disorders such as type I diabetes,
type Il diabetes, inadequate glucose tolerance,
insulin resistance, hyperglycemia, hyperlipidemia,
hypertriglyceridemia,hypercholesterolemia,
dyslipidemia or syndrome X. The compounds are also
reported as being useful for controlling weight gain,
controlling food intake, and inducing satiety in
mammals. The promising nature of these GPRl 19
modulators indicates a need in the art for additional
small molecule GRPl 19 modulators with improved
efficacy and safety profiles. This invention addresses
that need. SUMMARY OF THE INVENTION In one aspect, the
present invention provides compounds of Formula (I):
(I ) and pharmaceutically acceptable salts, solvates,
esters, prodrugs and stereoisomers thereof, wherein :
A is aryl or -5- or 6-membered heteroaryl, any of
which can be optionally substituted with up to 4
groups, which can be the same or different, and are
selected from : alkyl, aryl , alkenyl, cycloalkyl,
cycloalken yl, haloalkyl, hydroxyalkyl, halo, -OH,
-O-halo alkyl, -O-alkyl, - O-alkyl-OH,
-O-alkyl-O-alkyl, -O-aryl , -alkylene -O-alkyl, -CN,
-N(R4)2, -C(O)H, -C(O)R4, - C(O)OR4, -C(O)N(R4)2,
-NHC(O)R4. -NHS(O)mR4, -S(O)nR4 and -S(O) mN(R4)2; B
is aryl or heteroaryl, any of which can be optionally
substituted with up to 4 groups, which can be the same
or different and are selected from: alkyl, aryl ,
alkenyl, cycloalkyl cycloalken yl. haloalkyl,
hydroxyalkyl, heteroaryl, halo, -OH. -O-haloalkyl.
-O-alkyl, -O-aryl , -alkylene -O-alkyl,
-alkylene-S(O)2-alkyl, -CN, -N(R4)2, -C(O)H, -C(O)R4,
-C(O)OR4, - C(O)N(R4)2, -NHC(O)R4, -NHS(O)mR4,
-S(O)nR4 and -S(O) mN(R4)2, wherein a cycloalkyl or
heteroaryl substituent group can be unsubstituted or
optionally substituted with R9, and wherein when B is
aryl , the aryl group can be optionally fused to a 4
to 7-membered cycloalkyl group or cycloalkano yl group
;W is a bond, alkylene, -C(O) - , -C(O)-O-, -C(O)-S-,
-S(O)-, -S(O) 2- , -S(O) 2- N(R10)- or -C(O)-N( R10
)-; X is -C(RV, -O-, -N(R10)- or -S-; Y is
-O-(alkylene),-, -N(R10 )-(alkylene)t-, or -S-; Z is a
single bond, a double bond, -C(O)-, -C=NOR 12, -C=C(R
14)2, -C(R 1)2-, -O-, - N(R10 )- or -S(O) n-, such
that when q is 0, Z is other than a double bond; each
occurrence of R1 is independently H, alkyl,
cycloalkyl, halo or -OR 7; wherein an alkyl group can
be unsubstituted or optionally substituted with one or
more of the following groups: -O-alkyl, -OH or -N(R
4)2; and wherein any two geminal R1 groups, together
with the common carbon atom to which they are
attached, can join to form a spirocyclic 3- to 6-
membered cycloalkyl group, a spirocyclic 3- to
6-membered heterocycloalkyl group or a spirocyclic 3-
to 6-membered heterocycloalkenyl group ; and wherein
any two R1 groups present on separate ring carbon
atoms can join to fopn a cycloalkyl or
heterocycloalkyl bridge; 



and wherein when any R1 group is -OH, then the carbon
atom to which the R1group is attached is not also
attached to another oxygen atom or to a nitrogen or
halogen atom; each occurrence of R2 is independently H
or alkyl; R3 is alkyl, -(alkylene)t-alkenyl,
-(alkylene)t-alkynyl, -(alkylene),-C(O)R4,
-(alkylene),- haloalkyl, -alkylene-O-alkyl,
-alkylene-O-(alkylene)t-aryl , -alkylene-S- aryl ,
-alkylene- N(R4)C(O)O-alkyl, -CH(cycloalkyl)2,
-CH(heterocycloalkyl)2, -(alkylene)t-aryl ,
-(alkylene),- cycloalkyl, -(alkylene)rcycloalken yl,
-(alkylene)t-heterocycloalkyl, -(alkylene)t-
heterocycloalkenyl or -(alkylene)t-heteroaryl, wherein
an aryl , cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl or heteroaryl group can be
unsubstituted or optionally substituted with R9: each
occurrence of R4 is H, alkyl, cycloalkyl or
-(alkylene),-alkenyl, wherein an alkyl group is
unsubstituted or optionally substituted with halo, -OH
or -O-alkyl; R7 is H or alkyl; R9 represents from 1 to
4 optional substituents, which can be the same or
different, and which are selected from alkyl, alkenyl,
alkynyl, halo, haloalkyl, -CN, -NO2,
-O-(alkylene)t-R13 , -S-(alkylene)t-R 13 ,
-N(R13)-(alkylene)t-R13 , -(alkylene)t-R13 ,
-C(O)-(alkylene)t-R13 , -C(O)O- (alkylene)t-R13.
-N(R7)C(O)-(alkylene)t-R13 ,
-C(O)N(R7)-(alkylene)t-R13 , -OC(O)-(alkylene)t- R13 ,
-N(R7)C(O)N(R7)-(alkylene)rR 3 ,
-N(R7)C(O)O-(alkylene)t-R13 , -S(O)-(alkylene)t-R13 or
- S(O)2(alkylene)t-R13 ;R10 is H, alkyl, aryl , or
-C(O) OR4, wherein an alkyl group is unsubstituted or
optionally substituted with -OH or -O-alkyl; R12 is H,
alkyl or aryl ; each occurrence of R13 is
independently H, haloalkyl, aryl , cycloalkyl,
cycloalkenyl, heterocycloalkyl, heterocycloalken yl or
heteroaryl ; each occurrence of R14 is independently
H, alkyl or aryl , or both R14 groups, and the carbon
atom to which they are attached, combine to form a
cycloalkyl or heterocycloalkyl group ; each occurrence
of m is independently 1or 2; each occurrence of n is
independently O, 1 or 2; p is 0, 1 or 2; q is 0, 1 or
2; r is 0, 1 or 2; s is 0, 1 or 2; each occurrence of
t is independently 0 or 1; and u is 0, 1 or 2. In
another aspect, the present invention provides
compounds of Formula (H): and pharmaceutically
acceptable salts, solvates, esters, prodrugs and
stereoisomers thereof, wherein : A is aryl or -5- or
6-membered heteroaryl, any of which can be optionally
substituted with up to 4 groups, which can be the same
or different, and are selected from: alkyl, aryl ,
alkenyl, cycloalkyl, cycloalkenyl, haloalkyl,
hydroxyalkyl, halo, -OH, -O-haloalkyl, -O-alkyl,
O-alkyl-OH, -O-alkyl-O-alkyl, -O-aryl ,
-alkylene-O-alkyl, -CN. -N(R4)2, -C(O)H, -C(O)R4, -
C(O)OR4, -C(O)N(R4)2, -NHC(O)R4, -NHS(O)mR4, -S(O)nR4
and -S(O) mN(R4)2.such that when Y is -O- , A is other
than phenyl or pyridyl;B is aryl or heteroaryl, any of
which can be optionally substituted with up to 4
groups, which can be the same or different, and are
selected from: alkyl, aryl , alkenyl, cycloalkyl,
cycloalken yl, halo alkyl, hydroxyalkyl, heteroaryl,
halo, -OH, -O-haloalkyl, -O-alkyl, -O-aryl ,
-alkylene-O-alkyl, -CN, -N(R4)2, -C(O)H, -C(O)R4,
-C(O)OR4, -C(O)N(R4)2, -NHC(O)R4, - NHS(O)mR4,
-S(O)nR4 and -S(O) mN(R4)2, wherein a cycloalkyl or
heteroaryl substituent group 



can be unsubstituted or optionally substituted with
R9, and wherein when B is aryl , the aryl group can be
optionally fused to a 4 to 7-membered cycloalkyl group
or cycloalkanoyl group, wherein the 4 to 7-membered
cycloalkyl group or cycloalkanoyl group can be
unsubstituted or optionally substituted with R9; VV is
a bond, alkylene, -C(O) - , -C(O)-O-, - S(O)-, -S(O)
2- , -S(O) 2-N( R10)- or - C(O)-N( R10 )-; X is
-C(R1)2-, -O-, -N(R10 )- or -S-; Y is -O-(alkylene)t-,
-N(R10)-(alkylene)t-, or -S-; such that the group
-Y-A- X-B can be in an exo- or endo- configuration
with respect to the bicycHc ring to which variable Y
is attached; R is R1when Y is -C(R 1)2-, and R is R4
when Y is other than -C(R 1)2-; each occurrence of R1
is independently H, alkyl, cycloalkyl, halo or -OR 7;
or any two geminal R1 groups, together with the common
carbon atom to which they are attached, join to form a
spirocyclic 3- to 6-membered cycloalkyl group or a
spirocyclic 3- to 6-membered heteroaryl group ; or any
two R1 groups present on adjacent carbon atoms,
together with the adjacent carbon atoms to which they
are attached, join to form a fused 3- to 6-membered
cycloalkyl group, a fused 3- to 6-membered heteroaryl
group or a fused aryl group; and wherein an alkyl
group can be unsubstituted or optionally substituted
with one or more of the following groups : -O-alkyl,
-OH or -N(R 4)2; and wherein an optional endocyclic
double bond can be present between any two adjacent
ring carbon atoms; R3 is alkyl, -(alkylene),-alkenyl,
-(alkylene)t-alkynyl, -(alkylene),-C(O)R4,
-(alkylene)r haloalkyl, -alkylene-O-alkyl,
-alkylene-O-(alkylene)t-aryl , -alkylene-S-aryl ,
-alkylene- N(R4)C(O)O-alkyl, -CH(cycloalkyl )2,
-CH(heterocycloalkyl )2, -(alkylene)t-ary],
-(alkylene)t- cycloalkyl, -(alkylene)t-cycioalkenyl,
-(alkylene)t-heterocycloaikyl, -(alkylene)r
heterocycioalken yl or -(alkylene)t-heteroaryl,
wherein an aryl , cycloalkyl. cycloalkenyl,
heterocycloalkyl, heterocycioalken yl or heteroaryi
group can be unsubstituted or optionally substituted
with R9:each occurrence of R4 is H, alkyl, cycloalkyl
or -(aJkylene)t-alkenyI, wherein an alkyl group is
unsubstituted or optionally substituted with halo ,
-OH or -O-alkyl; each occurrence of R5 is
independently H, alkyl, -(alkylene)t-aryl ,
heterocycloalkyl, heteroaryl or cycloalkyl; each
occurrence of R7 is independently H or alkyl; R9
represents from 1 to 4 optional substituents, which
can be the same or different, and which are selected
from alkyl, alkenyl, alkynyl, halo , halo alkyl, -CN,
-NO2, -O-(alkylene)t-R13 , -S-(alkylene)t-R13 ,
-N(Ri3)-(alkylene)t-R13 -(alkylene)t-R13 ,
-C(O)-(alkylene)t-R13 , -C(O)O- (alkylene)t-R13 .
-N(R7)C(O)-(alkylene)t-R13 ,
-C(O)N(R7)-(alkylene)t-R13 , -OC(O)-(alkylene)t- R13
-N(R7)C(O)N(R7)-(alkylene)t-R13 ,
-N(R7)C(O)O-(alkylene)t-R13 , -S(O)-(alkylene)t-R13 or
- S(O)2(alkylene)t-R13 ; R10 is H, alkyl, aryl , or
-C(O) OR4. wherein an alkyl group is unsubstituted or
optionally substituted with -OH or -O-alkyl; each
occurrence of R13 is independently H, haloalkyl, aryl
, cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalken yl or heteroaryl ; each occurrence of
m is independently 1 or 2; each occurrence of n is
independently O, 1 or 2; p is an integer ranging from
Oto 3, such that the sum of p and q is at least 1; q
is an integer ranging from Oto 3; r is is an integer
ranging from Oto 3, such that the sum of r and s is at
least 1; s is an integer ranging from Oto 3; and 



each occurrence of t is independently Oor 1. In
another aspect, the present invention provides
compounds of Formula (III): (III) and pharmaceutically
acceptable salts, solvates esters, prodrugs and
stereoisomers thereof, wherein :A is aryl or -5- or
6-membered heteroaryl, any of which can be optionally
substituted with up to 4 groups, which can be the same
or different, and are selected from: alkyl, aryl,
alkenyl, cycloalkyl, cycloalkenyl, haloalkyl,
hydroxyalkyl, halo, -OH, -O-haloalkyl, -O-alkyl, -
O-alkyl-OH, -O-alkyl-O-alkyl, -O-aryl,
-alkylene-O-alkyl, -CN, -N(R4)2, -C(O)H, -C(O)R4, -
C(O)OR4, -C(O)N(R4)2, -NHC(O)R4, -NHS(O)mR4, -S(O)nR4
and ~S(O)mN(R4)2,such that when Y is -O- , A is other
than phenyl or pyridyl; B is aryl or heteroaryl, any
of which can be optionally substituted with up to 4
groups, which can be the same or different, and are
selected from: alkyl, aryl, alkenyl, cycloalkyl,
cycloalkenyl, halo alkyl, hydroxy alkyl, halo, -OH,
-O-haloalkyl, -O-alkyl, -O-aryl, -alkylene- O-alkyl,
-CN, -N(R4)2, -C(O)H, -C(O)R4, -C(O)OR4, -C(O)N(R4)2,
-NHC(O)R4, -NHS(O)mR4, -S(O)nR4 and - S(O)mN(R4)2,
wherein a cycloalkyl substituent group can be
unsubstituted or optionally substituted with R9, and
wherein when B is aryl, the aryl group can be
optionally fused to a 4 to 7-membered cycloalkyl group
or cycloalkanoyl group; W is a bond, alkylene, -C(OK
-C(O)-O-. - S(OK -S(O) 2- , -S(O) 2-N(R 10 )- or -
C(O)-N (R10 )-; X is -C(R 1)2 , -O-, -N(R10 )- or -S-;
Y is -O-(alkylene)t-, -N(R 10 )-(alkylene)t-, or -S-;
such that the group -Y-A-X-B can be in an exo- or
endo- configuration with respect to the bicyclic ring
to which variable Y is attached; R is R1 when Y is
-C(R 1)2-, and R is R4 when Y is other than -C(R 1)2-;
each occurrence of R1 is independently H, alkyl,
cycloalkyl, halo or -OR'; or any two geminal R1
groups, together with the common carbon atom to which
they are attached, join to form a spirocyclic 3- to
6-membered cycloalkyl group or a spirocyclic 3- to
6-membered heteroaryl group; or any two R1groups
present on adjacent carbon atoms, together with the
adjacent carbon atoms to which they are attached, join
to form a fused 3- to 6-membered cycloalkyl group, a
fused 3- to 6-membered heteroaryl group or a fused
aryl group; and wherein an alkyl group can be
unsubstituted or optionally substituted with one or
more of the following groups: -O-alkyl, -OH or -N(R
4)2; and wherein an optional endocyclic double bond
can be present between any two adjacent ring carbon
atoms; each occurrence of R2 is independently H,
alkyl, halo or -OH; R3 is alkyl, -(alkylene)t-alkenyl,
-(alkylene),-alkynyl, -(alkyIene)t-C(O)R4,
-(alkylene),- haloalkyl, -alkylene-O-alkyl,
-alkylene-O-(alkylene)t-aryl, -alkylene-S-aryl,
-alkyleneN(R4)C(O)O-alkyl, -CH(cycloalkyl)2,
-CH(heterocycloalkyl )2, -(alkylene)t-aryl ,
-(alkylene),- cycloalkyl, -(alkylene) t-cycloalken yl,
-(alkylene),-heterocycloalkyl, -(alkylene)t-
heterocycloalken yl or -(alkylene)t-heteroaryl .
wherein an aryl , cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalken yl or heteroaryl
group can be unsubstituted or optionally substituted
with R9: each occurrence of R4 is H, alkyl. cycloalkyl
or -(alkylene)t-alkenyl, wherein an alkyl group is
unsubstituted or optionally substituted with halo ,
-OH or -O- alkyl; each occurrence of R5 is
independently H, alkyl, -(alkylene)t-aryl ,
heterocycloalkyl, heteroaryl or cycloalkyl ; each
occurrence of R' is independently H or alkyl; R9
represents from 1 to 4 optional substituents, which
can be the same or different, and which are selected
from alkyl, alkenyl, alkynyl, halo , halo alkyl, -CN,
-NO , -O-(alkylene)t-R13 , 



-S-(alkylene) t-R13 , -N(R13 )-(alkylene)t-R13 ,
-(alkylene)t-R13 -C(O)-(alkylene)t-R13 , -C(O)O-
(alkylene)t-R13 , -N(R7)C(O)-(alkylene)t-R13 ,
-C(O)N(R7)-(alkylene)t-R13 , -OC(O)-(alkylene)t- R13 ,
-N(R7)C(O)N(R7)-(alkylene) t-R13 ,
-N(R7)C(O)O-(alkylene)t-R13 , -S(O)-(alkylene)t-R13 or
- S(O)2(alkylene)t-R13 ; R10 is H, alkyl, aryl , or
-C(O) OR4, wherein an alkyl group is unsubstituted or
optionally substituted with -OH or -O-alkyl; each
occurrence of R13 is independently H, halo alkyl, aryl
, cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalken yl or heteroaryl ; each occurrence of
m is independently 1 or 2; each occurrence of n is
independently O, 1 or 2; p is O, 1 or 2; q is O, 1or
2; r is O, 1or 2; s is 0, 1 or 2; and each occurrence
oft is independently 0 or 1. In a further aspect, the
present invention provides compounds of Formula
(IV):and pharmaceutically acceptable salts, solvates,
esters, prodrugs and stereoisomers thereof, wherein :
W is a bond, -C(O) - , -C(O) -O-. -S(O) 2- , -S(O)
2-N( R10)- or -C(O) -N(R 1V ; X is -C(R 1 2- , -O-,
-N(R10 )- or -S-; Y is -C(R 1)2-, -O-, -N(R10 )- or
-S-; such that the group -Y-A-X-B can be in an exoor
endo- configuration with respect to the bicyclic ring
to which variable Y is attached; Z is a bond, -C(R
1)2-, -O- , -N(R10 )- or -S-; R is R1when Y is -C(RV,
and R is R4 when Y is other than -C(R 1H-; each
occurrence of R1 is independently H, alkyl, halo or
-OH; or any two geminal R1 groups, together with the
common carbon atom to which they are attached, join to
form a spirocyclic 3- to 6-membered cycloalkyl group
or a spirocyclic 3- to 6-membered heteroaryl group ;
or any two R' groups present on adjacent carbon atoms,
together with the adjacent carbon atoms to which they
are attached, join to form a fused 3- to 6-membered
cycloalkyl group, a fused 3- to 6-membered heteroaryl
group or a fused aryl group; and wherein an alkyl
group can be unsubstituted or optionally substituted
with one or more of the following groups . -O-alkyl,
-OH or -N(R 4)2; and wherein an optional endocyclic
double bond can be present between any two adjacent
ring carbon atoms; A is independently aryl or a -5- or
6-membered heteroaryl group which can be optionally
substituted with up to 4 groups, which can be the same
or different, and are selected from: alkyl. aryl ,
alkenyl, cycloalkyl, cycloalkenyl, haloalkyl.
hydroxyalkyl, halo, -OH, -Ohaloalkyl, -O-alkyl,
-O-aryl , -alkylene-O-alkyl, -CN, -N(R4)2, -C(O)H,
-C(O)R4, -C(O)OR4. - C(O)N(R4)2, -NHC(O)R4,
-NHS(O)nR4. -S(O)nR4 and -S(O) mN(R4)2; B is
independently aryl or a -5- or 6-membered heteroaryl
group which can be optionally substituted with up to 4
groups, which can be the same or different, and are
selectedfrom: alkyl, aryl, alkenyl, cycloalkyl,
cycloalkenyl, haloalkyl, hydroxyalkyl, halo, -OH,
-Ohaloalkyl, -O-alkyl, -O-aryl, -alkylene-O-alkyl,
-CN, -N(R4)2, -C(O)H, -C(O)R4, -C(O)OR4, - C(O)N(R4)2,
-NHC(O)R4, -NHS(O)mR4, -S(O)nR4 and -S(O)mN(R4)2; each
occurrence of R2 is independently H, alkyl , halo or
-OH; R3 is alkyl, alkenyl, alkynyl, haloalkyl,
-alkylene-O-(alkylene),-aryl, -alkylene-S-aryl, -
alkylene-N(R4)C(O)O-alkyl, -CH(cycloalkyl)2,
-CH(hetero cycloalkyl)2, -(alkylene)t-aryl, -
(alkylene)t-cycloalkyl, -(alkylene)t-cycloalkenyl,
-(alkylene)t-heterocycloalkyl, -(alkylene)r
heterocycloalkenyl or -(alkylene)t-heteroaryl, wherein
an aryl, cycloalkyl. cycloalkenyl, 



heterocycloalkyl, heterocycloalkenyl or heteroaryl
group can be unsubstituted or substituted with up to 4
substituents, which can be the same or different, and
are selected from alkyl, haloalkyl, hydroxyalkyl,
halo, -OH, -O-haloalkyl, -O-alkyl, -O-aryl,
-S-haloalkyl, -alkylene-Oalkyl, -CN, -N(RS)2, -C(O)H,
-C(O)RS, -C(O)OR5, -C(O)N(R 5)2, -NHC(O)R5,
-NHS(O)mR5, - S(O)nR5 and -S(O), nN(R5)2; R4 is H or
alkyl; each occurrence of R is independently H, alkyl,
-(alkylene)t-aryl, heterocycloalkyl, heteroaryl or
cycloalkyl; R10 is H, alkyl, aryl, or -C(O)OR 3; each
occurrence of m is independently 1 or 2; each
occurrence of n is independently O, 1 or 2; p is O, 1
or 2; q is O, 1 or 2; r is O, 1 or 2; s is O, 1 or 2;
each occurrence of t is independently Oor 1; and u is
O, 1 or 2. The compounds of formulas (I), (II), (III)
and (IV) and pharmaceutically acceptable salts,
solvates, esters or prodrugs thereof (referred to
collectively herein as the "Bicyclic Heterocycle
Derivatives") can be useful for treating or preventing
obesity, diabetes, a diabetic complication, metaboiic
syndrome, a cardiovascular disease or a disorder
related to the activity of GPRl 19 (each being a
"Condition") in a patient.Also provided by the
invention are methods for treating or preventing a
Condition in a patient, comprising administering to
the patient an effective amount of one or more BicycHc
Heterocycle Derivatives. The present invention further
provides compositions comprising an effective amount
of one or more Bicyclic Heterocycle Derivatives or a
pharmaceutically acceptable salt, solvate, ester,
prodrug or stereoisomer thereof, and a
pharmaceutically acceptable carrier. The compositions
can be useful for treating or preventing a Condition
in a patient. The details of the invention are set
forth in the accompanying detailed description below.
Although any methods and materials similar to those
described herein can be used in the practice or
testing of the present invention, illustrative methods
and materials are now described . Other features,
objects, and advantages of the invention will be
apparent from the description and the claims . All
patents and publications cited in this specification
are incorporated herein by reference. DETAILED
DESCRIPTION OF THE INVENTION In an embodiment the
present invention provides Bicyclic Heterocycle
Derivatives of Formulas (I), (II), (III) and (IV),
compositions comprising one or more Bicyclic
Heterocycle Derivatives, and methods of using the
Bicyclic Heterocycle Derivatives for treating or
preventing a Condition in a patient. Definiti ons and
Abbreviations As used above, and throughout this
disclosure, the following terms, unless otherwise
indicated shall be understood to have the following
meanings: A "patient" is a human or non-human mammal
in one embodiment, a patient is a human. In another
embodiment, a patient is a non-human mammal,
including, but not limited to, a monkey, dog, baboon,
rhesus, mouse, rat, horse, cat or rabbit. In another
embodiment, a patient is a companion animal, including
but not limited to a dog, cat, rabbit, horse or
ferret. In 



one embodiment, a patient is a dog. In another
embodiment, a patient is a cat. The term "obesity" as
used herein, refers to a patient being overweight and
having a body mass index (BMI) of 25 or greater. In
one embodiment, an obese patient has a BMI of 25 or
greater. In another embodiment, an obese patient has a
BMI from 25 to 30. In anotheran obese patient has a
BMI greater than 30. In still ano r an obese patient
has a BMI greater than 40. term "obesity-related
disorder" as used herein refers to: (i) disorders
which result a patient having a BMI of 25 or greater:
(ii) eating disorders o r disorders associated
excessive food intake. N -limiting examples of an
obesity-related disorder include edema, shortness of
breath, sleep apnea, skin disorders high blood
pressure. term "metabolic syndrome" as used herein,
refers to a set of risk factors that make a patient
more succeptible to cardiovascular disease /or type 2
diabetes. A patient is said to have metabolic syndrome
if patient simultaneously has three or more of
following five risk factors: 1) central/abdominal
obesity as measured by a waist circumference of
greater than 40 inches in a male greater than 35
inches in a female; 2) a fasting triglyceride level of
greater than or equal to 150 mg/dL; 3) an HDL
cholesterol level in a male of less than 40 mg/dL or
in a female of less than 50 mg/dL; 4) blood pressure
greater than or equal to 130/85 mm Hg; 5) a fasting
glucose level of greater than or equal to 110 mg/dL.
term "effective amount" as used herein, refers to an
amount of Heterocycle Derivative /or an additi al
rapeutic agent, or a compositi of that is effective in
producing desired rapeutic, ameliorative, inhibitory
or preventative effect when administered to a patient
suffering from a C diti . In combinati rapies of
present inventi , an effective amount can refer to
each individual agent or to combinati as a whole,
amounts of all agents administered toge r effective,
but comp ent agent of combinati may not be present
individually in an effective amount. term "alkyl," as
used herein, refers to an aliphatic hydrocarb which
may be straight or branched which c tains about 1 to
about 20 carb atoms. In e an alkyl c tains about 1 to
about 12 carb atoms. In ano r an alkyl c tains about 1
to about 6 carb atoms. N -limiting examples of alkyl s
include , eth , n-propyi, isoprop , n-butyi, sec-but ,
isobut . tert-but , n-pent , neopent , isopent , n-hex
, isohex neohex . An aikyi may be un or by e or more
substituents which may be or different, each
substituent being independently selected c sisting of
,alkenyl, alkynyl, aryl, cycloalkyl, cyano, hydroxy,
-O-alkyl, -O-aryi, -alkylene-O-alkyl, alkylthio, -NH2,
-NH(alkyl) -N(alkyl)2, -NH(cycloalkyl), -O-C(O)-alkyl,
-O-C(O)-aryl, -OC( O)-cycloalkyl, -C(O)OH and -C(O)O-
alkyl . In one embodiment, an alkyl group is
unsubstituted. In another embodiment, an alkyl group
is linear. In another embodiment, an alkyl group is
branched. The term "alkenyl," as used herein, refers
to an aliphatic hydrocarbon group containing at least
one carbon-carbon double bond and which may be
straight or branched and contains from about 2 to
about 15 carbon atoms. In one embodiment, an alkenyl
group contains from about 2 to about 12 carbon atoms.
In another embodiment, an alkenyl group contains from
about 2 to about 6 carbon atoms. Non-limiting examples
of alkenyl groups include ethenyl, propenyl,
n-butenyl, 3-methylbut-2-enyl, n-pentenyl, octenyl and
decenyl. An alkenyl group may be unsubstituted or
substituted by one or more substituents which may be
the same or 



different, each substituent being independently
selected from the group consisting of halo, alkenyl,
alkynyl, aryl, cycloalkyl, cyano, hydroxy, -O-alkyl,
-O-aryl, -alkylene-O-alkyl, alkylthio, -NH2,
-NH(alkyl), -N(alkyl)2, -NH(cycloalkyl),
-O-C(O)-alkyl, -O-C(O)-aryl, -OC( O)-cycloalkyl,
-C(O)OH and -C(O)O- alkyl. In one embodiment, an
alkenyl group is unsubstituted. The term "alkynyl," as
used herein, refers to an aliphatic hydrocarbon group
containing at least one carbon-carbon triple bond and
which may be straight or branched and contains from
about 2 to about 15 carbon atoms. In one embodiment,
an alkynyl group contains from about 2 to about 12
carbon atoms. In another embodiment, an alkynyl group
contains from about 2 to about 6 carbon atoms.
Non-limiting examples of alkynyl groups include
ethynyl, propynyl, 2-butynyl and 3-methylbutynyl. An
alkynyl group may be unsubstituted or substituted by
one or more substituents which may be the same or
different, each substituent being independently
selected from the group consisting of halo, alkenyl,
alkynyl, aryl, cycloalkyl, cyano, hydroxy, -O-alkyl.
-O-aryl, -alkylene-O-alkyl, alkylthio, -NH2,
-NH(alkyl), -N(alkyl)2, -NH(cycloalkyl),
-O-C(O)-aIkyl, -O-C(O)-aryl, -O-C(O)-cycloalkyl,
-C(O)OH and -C(O)O- alkyl. In one embodiment, an
alkynyl group is unsubstituted. The term "alkylene,"
as used herein, refers to an alkyl group, as defined
above, wherein one of the alkyl group's hydrogen atoms
has been replaced with a bond. Non-limiting examples
of alkylene groups include -CH 2-, -CH2CH2-,
-CH2CH2CH2-, -CH2CH3CH2CH2-, - CH(CH3)CH2CH2-,
-CH(CH3)- and -CH2CH(CH3)CH2-. In one embodiment, an
alkylenegroup has from 1 to about 6 carbon atoms. In
another embodiment, an alkylene group is branched. In
another embodiment, an alkylene group is linear. The
term "aryl," as used herein, refers to an aromatic
monocyclic or multicyclic ring system comprising from
about 6 to about 14 carbon atoms. In one embodiment,
an aryl group contains from about 6 to about 10 carbon
atoms. An aryl group can be optionally substituted
with one or more "ring system substituents" which may
be the same or different, and are as defined herein
below. In one embodiment, an aryl group can be
optionally fused to a cycloalkyl or cycloalkanoyl
group. Non-limiting examples of aryl groups include
phenyl and naphthyl. In one embodiment, an aryl group
is unsubstituted. In another embodiment, an aryl group
is phenyl. The term "cycloalkyl," as used herein,
refers to a non-aromatic mono- or multicyclic ring
system comprising from about 3 to about 10 ring carbon
atoms. In one embodiment, a cycloalkyl contains from
about 5 to about 10 ring carbon atoms. In another
embodiment, a cycloalkyl contains from about 5 to
about 7 ring atoms. The term "cycloalkyl" also
encompasses a cycloalkyl group, as defined above, that
is fused to an aryl (e.g., benzene) or heteroaryl
ring. Non-limiting examples of monocyclic cycloalkyls
include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl and cyclooctyl. Non-limiting
examples of multicyclic cycloalkyls include
1-decalinyl, norbornyl and adamantyl. A cycloalkyl
group can be optionally substituted with one or more
"ring system substituents" which may be the same or
different, and are as defined herein below. In one
embodiment, a cycloalkyl group is unsubstituted. A
ring carbon atom of a cycloalkyl group may be
functionalized as a carbonyl group. An illustrative
example of such a cycloalkyl group is cyclopentanoyl:
The term "cycloalkenyl," as used herein, refers to a
non-aromatic mono- or multicyclic ring system
comprising from about 3 to about 10 ring carbon atoms
and containing at least one endocyclic double bond. In
one embodiment, a cycloalkenyl contains from about 5
to about 10 ring carbon atoms. In another embodiment,
a cycloalkenyl contains 5 or 6 ring atoms. Nonlimiting
examples of monocyclic cycloalkenyls include
cyelopentenyl, cyclohexenyl, cyclohepta-1,3-dienyl,
and the like. A cycloalkenyl group can be optionally
substituted withe or more "ring system substituents"
which may be or different, as defined 



herein below. In e a cycloalken is un . In ano r a
cycloalken is a 5-membered cycloalken . term " " as
used herein, refers to an aromatic m ocyclic or
multicyclic ring system about 5 to about 14 ring
atoms, 1 to 4 of ring atoms is independently O, N or S
remaining ring atoms carb atoms. In e a hetero has 5
to 10 ring atoms. In ano r a hetero is m ocyclic has 5
or 6 ring atoms. A hetero can be opti ally by one or
more "ring system substituents" which may be or
different, as defined herein below. A hetero is joined
via a ring carb atom, any nitrogen atom of a hetero
can be opti ally oxidized to corresp ding N-oxide.
term "hetero " also encompasses a hetero , as defined
above, that is fused to a ring. N -limiting examples
of hetero s include pyrid , pyrazin , ruran , thien ,
pyrimidin , pyrid e (including N- pyrid es),
isoxazolyi, isothiazol , oxazol , thiazol , pyrazol ,
furazan , pyrrol , triazol , 1,2,4-thiadiazol ,
pyrazin , pyridazin , quinoxalin , phthalazin ,
oxindol , imidazo[1,2-a]pyridin , imidazo[2,lbjthiazol
, benzofurazan , indol , azaindol , benzimidazol ,
benzothien , quinolin , imidazol , thienopyrid ,
quinazolin , thienopyrimid , pyrrolopyrid ,
imidazopyrid , isoquinolin , benzoazaindol ,
1,2,4-triazin , benzothiazol like. term "hetero " also
refers to partially hetero moieties such as, for
example, tetrahydroisoquinol , tetrahydroquinol like.
In e a hetero is un . In ano r a hetero is a
5-membercd hetero . In ano r a hetero is a 6-membered
hetero . term "heterocyeloalkyl," as used herein,
refers to a n -aromatic m ocyclic or multicyclic ring
system 3 to about 10 ring atoms from 1 to 4 of ring
atoms independently O, S or N remainder of ring atoms
carb atoms. In e a heterocycioalkyl has about 5 to
about 10 ring atoms. In ano r a heterocycioalkyl has 5
or 6 ring atoms. re no adjacent oxygen /or sulfur
atoms present in ring system. Any -NH in a
heterocycioalkyl ring may exist protected such as, for
example, as an -N(BOC), -N(Cbz), -N(Tos) like; such
protected heterocycioalkyl s c sidered part of this
inventi . term "heterocycioalkyl" also encompasses a
heterocycioalkyl , as defined above, that is fusedto
an aryl (e.g., benzene ) or hetero aryl ring. A
heterocycloalkyl group can be optionally substituted
by one or more "ring system substituents" which may be
the same or different, and are as defined herein
below. The nitrogen or sulfur atom of the
heterocycloalkyl can be optionally oxidized to the
corresponding N-oxide, S-oxide or S,S-dtoxide.
Non-limiting examples of monocyclic heterocycloalkyl
rings include piperidyl, pyrrolidin yl, piperazinyl,
morpholin yl, thiomorpholin yl, thiazolidin yl,
1,4-dioxanyl, tetrahydrofuran yl, tetrahydrothio
phenyl, lactam, lactone, and the like. A ring carbon
atom of a heterocycloalkyl group may be functionalized
as a carbonyl group. An illustrative example of such a
heterocycloalkyl group is pyrrolidonyl : In one
embodiment, a heterocycloalkyl group is unsubstituted
. In another embodiment, a heterocycloalkyl group is a
5-membercd heterocycloalkyl. In another embodiment, a
heterocycloalkyl group is a 6-membered
heterocycloalkyl. The term "heterocycloalken yl," as
used herein, refers to a heterocycloalkyl group, as
defined above, wherein the heterocycloalkyl group
contains from 3 to 10 ring atoms, and at least one
endocyclic carbon-carbon or carbon-nitrogen double
bond. In one embodiment, a heterocycloalken yl group
has from 5 to 10 ring atoms. In another embodiment, a
heterocycloalken yl group is monocyclic and has 5 or 6
ring atoms. A heterocycloalken yl 



group can optionally substituted by one or more ring
system substituents, wherein "ring system substituent"
is as defined above. The nitrogen or sulfur atom of
the heterocycloalkenyl can be optionally oxidized to
the corresponding N-uxide, S-oxide or S.S-dioxide.
Non-iimiting examples of heterocycloalken yl groups
include 1,2,3,4- tetrahydropyridin yl, 1.2-
dihydropyridin yl, 1,4-dihydropyridin yl,
1,2,3.6-tetrahydropyridinyi, 1,4,5,6-
tetrahydropyrimidin yl, 2-pyrrolinyl, 3-pyrrolinyl,
2-imidazolinyl, 2-pyrazolin yl, dihydroimidazol yl,
dihydrooxazol yl, dihydrooxadiazol yl, dihydrothiazol
yl, 3,4-dihydro-2Hpyranyl, dihydrofuran yl,
fluoro-substituted dihydrofuranyi,
7-oxabicyclo[2.2.1]hepten yl, dihydrothiophenyl,
dihydrothiopyran yl, and the like. A ring carbon atom
of aheterocycloalkenyl group may be functionalized as
a carbonyl group . Illustrative examples of such
heterocycloalkenyl group s include, but are not
limited to: In one embodiment, a heterocycloalken yl
group is unsubstituted . In another embodiment, a
heterocycloalkenyl group is a 5-membered
heterocycloalken yl . The term "5-membered
heterocycloalken yl," as used herein, refers to a
heterocycloalkenyl group , as defined above, which has
5 ring atoms. It should also be noted that tautomeric
forms such as, for example, the moieties: are
considered equivalent in certain embodiment s of this
invention. The term "ring system substituent," as used
herein, refers to a substituent group attached to an
aromatic or non-aromatic ring system which, for
example, replaces an available hydrogen on the ring
system. Ring system substituents may be the same or
different, each being independently selected from the
group consisting of alkyl, alkenyl, alkynyl, aryl ,
heteroaryl, -alkyl-aryl , -aryl -alkyl,
-alkylene-heteroaryl, -alkenylene-heteroaryl,
-alkynyleneheteroaryl, hydroxy, hydroxyalkyl,
haloalkyl, -O-alkyl, -O-halo alkyl, -alkylene-O-alkyl,
-Oaryl , aralkoxy. acyl, aroyl, halo, nitro. cyano.
carboxy, -C(O)O-alkyl, -C(O)O-aryl , -C(O)Oalkelene-
aryl , -S(O)-alkyl, -S(O)2-alkyl. -S(O)-aryl , -S(O)r
aryl , -S(O)-heteroaryl, -S(O)2- heteroaryl, -S-alkyi,
-S-aryl , -S-heteroaryl, -S-alkylene-aryl ,
-S-alkylene-hetero aryl . cycloalkyl,
heterocycloalkyl, -O-C(O)-alkyl, -O-C(O)-aryl ,
-O-C(O)-cycloalkyl, -C(=N-CN)- NH2, -C(=NH)-NH2,
-C(=NH)-NH(alkyl), Y1Y2N-, Y,Y2N-alkyl-, Y1Y2NC(O)-,
Y1Y2NS(O)2- and -S(O)2NY1Y2, wherein Y1 and Y2 can be
the same or different and are independently selected
from the group consisting of hydrogen, alkyl, aryl ,
cycloalkyl, and -alkylene- aryl . "Ring system
substituent" may also mean a single moiety which
simultaneously replaces two available hydrogens on two
adjacent carbon atoms (one H on each carbon) on a ring
system.Examples of such moiety are methyl enedioxy,
ethylenedioxy, -C(CH3)2- and the like which form
moieties such as, for example: "Halo" means -F, -Cl,
-Br or -I. In one embodiment, halo refers to -F, -Cl
or -Br. The term "haloalkyl," as used herein, refers
to an alkyl group as defined above, wherein one or
more of the alkyl group's hydrogen atoms has been
replaced with a halogen. In one embodiment, a
haloalkyl group has from 1 to 6 carbon atoms. In
another embodiment, a haloalkyl group is substituted
with from 1 to 3 F atoms. Non-limiting examples of
haloalkyl groups include -CH 2F, -CHF2, -CF3, -CH2Cl
and -CCl3. The term "hydroxyalkyl," as used herein,
refers to an alkyl group as defined above, wherein one
or more of the alkyl group's hydrogen atoms has been
replaced with an -OH group. In one embodiment, a
hydroxyalkyl group has from 1 to 6 carbon atoms.
Non-limiting examples of hydroxyalkyl groups include
-CH 2OH, -CH2CH2OH, -CH2CH2CH2OH and - CH2CH(OH)CH3.
The term "alkoxy" as used herein, refers to an
~O-alkyl group, wherein an alkyl group is as defined
above. Non-limiting examples of alkoxy groups include
methoxy, ethoxy, npropoxy, isopropoxy, n-butoxy and
t-butoxy. An alkoxy group is bonded via its oxygen
atom. The term "substituted" means that one or more
hydrogens on the designated atom is 



replaced with a selection from the indicated group,
provided that the designated atom's normal valency
under the existing circumstances is not exceeded, and
that the substitution results in a stable compound.
Combinations of substituents and/or variables are
permissible only if such combinations result in stable
compounds. By "stable compound' or "stable structure"
is meant a compound that is sufficiently robust to
survive isolation to a useful degree of purity from a
reaction mixture, and formulation into an efficacious
therapeutic agent. The term "purified", "in purified
form" or "in isolated and purified form" for a
compound refers to the physical state of the compound
after being isolated from a synthetic process (e.g.
from a reaction mixture), or natural source or
combination thereof. Thus, the term "purified", "in
purified form" or "in isolated and purified form" for
a compound refers to the physical state of the
compound after being obtained from a purification
process or processesdescribed herein or well known to
the skilled artisan (e.g., chromatography ,
recrystallization and the like) , in sufficient purity
to be characterizable by standard analytical
techniques described herein or well known to the
skilled artisan. It should also be noted that any
carbon as well as heteroatom with unsatisfied valences
in the text, schemes, examples and Tables herein is
assumed to have the sufficient number of hydrogen
atom(s) to satisfy the valences. When a functional
group in a compound is termed "protected", this means
that the group is in modified form to preclude
undesired side reactions at the protected site when
the compound is subjected to a reaction. Suitable
protecting groups will be recognized by those with
ordinary skill in the art as well as by reference to
standard textbooks such as, for example, T. W. Greene
et al, Protective Groups in Organic Synthesis (1991),
Wiley, New York. When any variable (e.g., aryl,
heterocycle, R2, etc.) occurs more than one time in
any constituent or in Formula (I), its definition on
each occurrence is independent of its definition at
every other occurrence. As used herein, the term
"composition" is intended to encompass a product
comprising the specified ingredients in the specified
amounts, as well as any product which results,
directly or indirectly, from combination of the
specified ingredients in the specified amounts.
Prodrugs and solvates of the compounds of the
invention are also contemplated herein. A discussion
of prodrugs is provided in T. Higuchi and V. Stella,
Pro-drugs as Novel Delivery Systems (1987) 4 of the
A.CS. Symposium Series, and in Bioreversible Carriers
in Drug Design, (1987) Edward B. Roche, ed., American
Pharmaceutical Association and Pergamon Press. The
term "prodrug" means a compound (e.g, a drug
precursor) that is transformed in vivo to yield a
Bicyclic Heterocycle Derivative or a pharmaceutically
acceptable salt, hydrate or solvate of the compound.
The transformation may occur by various mechanisms
(e.g., by metabolic or chemical processes), such as.
for example, through hydrolysis in blood. A discussion
of the use of prodrugs is provided by T. Higuchi and
W. Stella, "Pro-drugs as Novel Delivery Systems," Vol.
14 of the A.C.S. Symposium Series, and in
Bioreversible Carriers in Drug Design, ed. Edward B.
Roche, American Pharmaceutical Association and
Pergamon Press, 1987. For example, if a Bicyclic
Heterocycle Derivative or a pharmaceutically
acceptable salt, hydrate or solvate of the compound
contains a carboxylic acid functional group, a prodrug
can comprise an ester formed by the replacement of the
hydrogen atom of the acid group witha group such as,
for example, (C1-C8)alkyl, (C2-Ci2)alkanoyloxymethyl ,
l-(alkano yloxy)ethyl having from 4 to 9 carbon atoms,
1-methyl- l-(alkano yloxy)-ethyl having from 5 to 10
carbon atoms, alkoxycarb onyloxymeth yl having from 3
to 6 carbon atoms, 1- (alkoxycarb onyloxy)eth yl
having from 4 to 7 carbon atoms, 1-methyl -1-
(alkoxycarb onyloxy)ethyl having from 5 to 8 carbon
atoms, N-(alkoxycarb onyl)aminomethyl having from 3 to
9 carbon atoms, 1-(N-(alkoxycarb onyl)amino)eth yl
having from 4 to 10 



carbon atoms, 3-phthalidyl, 4-crotonolactonyl,
gamma-butyrolact on-4-yl, di-N,N-(Cr C2)alkylamino(C
2-C3)alkyI (such as -dimethyl aminoethyl),
carbamoyl-(C1-C2)alkyl, N,N-di (C1-C2)alkylcarbamo
yl-(C1-C2)alkyl and piperidino-, pyrrolidino-
ormorpholino(C 2-C3)alkyl, and the like. Similarly, if
a Bicyclic Heterocycle Derivative contains an alcohol
functional group, a prodrug can be formed by the
replacement of the hydrogen atom of the alcohol group
with a group such as, for example,
(C1-C6)alkanoyloxymethyl , 1-((C
1-C6)alkanoyloxy)ethyl, 1- methyl - 1-((C
1-C6)alkanoyloxy)ethyl, (C1-C6)alkoxycarbonyloxymethyl
, N-(Ci- C6)alkoxycarbonylaminomethyl , succinoyl,
(C1-C6)alkanoyl, u-amino(Ci-C4)alkyl, a- amino(C|-C
4)aIkylene-aryl , aryl acyl and a-aminoac yl, or
a-aminoac yl-a-aminoacyl, where each a-aminoacyl group
is independently selected from the naturally occurring
L-amino acids, P(O)(OH)2, -P(O)(O(C 1-C6)alkyl)2 or
glycosyl (the radical resulting from the removal of a
hydroxyl group of the hemiacetal form of a
carbohydrate), and the like. If a Bicyclic Heterocycle
Derivative incorporates an amine functional group, a
prodrug can be formed by the replacement of a hydrogen
atom in the amine group with a group such as, for
example, R-carbonyl, RO-carbonyl, NRR'-carb onyl where
R and R' are each independently (C1-C10)alkyl, (C3-C7)
cycloalkyl, benzyl, or R-carbonyl is a natural a-
aminoacyl, -C(OH)C(O)OY 1 wherein Y1 is H (C1-C6)aIkyl
or benzyl, -C(OY2)Y3 wherein Y2 is (C1-C4) alkyl and
Y3 is (C1-C6)alkyl, carboxy (C,-C 6)alkyl, amino(C r
C4)alkyl or mono- N-or di-N,N-(C 1-C6)alkylaminoalkyl,
-C(Y4)Y5 wherein Y4 is H or methyl and Y5 is mono-
N-or di-N,N-(C 1-C6)alkylamino morphoiino,
piperidin-I- yl or pyrrolidin-I- yl, and the like. One
or more compounds of the invention may exist in
unsolvated as well as solvated forms with
pharmaceutically acceptable solvents such as water,
ethanol, and the like, and it is intended that the
invention embrace both solvated and unsolvated forms.
"Solvate" means a physical association of a compound
of this invention with one or more solvent molecules.
This physical association involves varying degrees of
ionic and covalent bonding, includinghydrogen bonding.
In certain instances the solvate will be capable of
isolation, for example when one or more solvent
molecules are incorporated in the crystal lattice of
the crystalline solid. "Solvate" encompasses both
solution-phase and isolatable solvates. Non-limiting
examples of solvates include ethanolates,
methanolates, and the like. "Hydrate" is a solvate
wherein the solvent molecule is H O. One or more
compounds of the invention may optionally be converted
to a solvate. Preparation of solvates is generally
known. Thus, for example, M. Caira et al, J.
Pharmaceutical Sci., 93(3), 601-61 1 (2004) describe
the preparation of the solvates of the antifungal
fluconazole in ethyl acetate as well as from water.
Similar preparations of solvates, hemisolvate,
hydrates and the like are described by E. C. van
Tonder et al, AAPS PharmSciTechours. , 5(1), article
12 (2004); and A. L. Bingham et al, Chem. Commun.,
603- 604 (2001). A typical, non-limiting, process
involves dissolving the inventive compound in desired
amounts of the desired solvent (organic or water or
mixtures thereof ) at a higher than ambient
temperature , and cooling the solution at a rate
sufficient to form crystals which are then isolated by
standard methods. Analytical techniques such as, for
example I. R. spectroscopy, show the presence of the
solvent (or water) in the crystals as a solvate (or
hydrate). The Bicyclic Heterocycle Derivatives can
form salts which are also within the scope of this
invention. Reference to a Bicyclic Heterocycle
Derivative herein is understood to include reference
to salts thereof, unless otherwise indicated. The term
"salt(s)", as employed herein, denotes acidic salts
formed with inorganic and/or organic acids, as well as
basic salts formed with inorganic and/or organic
bases. In addition, when a Bicyclic Heterocycle
Derivative 



contains both a basic moiety, such as, but not limited
to a pyridine or imidazole, and an acidic moiety, such
as, but not limited to a carboxylic acid, zwitterions
("inner salts") may be formed and are included within
the term "salt(s)" as used herein. In one embodiment,
the salt is a pharmaceutically acceptable (i.e.,
non-toxic, physiologically acceptable) salt. In
another embodiment, the salt is other than a
pharmaceutically acceptable salt. Salts of the
compounds of the Formula (I) may be formed, for
example, by reacting a Bicyclic Heterocycle Derivative
with an amount of acid or base, such as an equivalent
amount, in a medium such as one in which the salt
precipitates or in an aqueous medium followed by
lyophilization. Exemplary acid addition salts include
acetates, ascorbates, benzoates, benzenesulfonates,
bisulfates, borates, butyrates, citrates, camphorates,
camphorsulfonates,fiimarates, hydrochlorides,
hydrobromides, hydroiodides, lactates, maleates,
methanesulfonates, naphthalenesulfonates, nitrates,
oxalates, phosphates, propionates, salicylates,
succinates, sulfates, tartarates, thiocyanates,
toluenesulfonates (also known as tosylates,) and the
like. Additionally, acids which are generally
considered suitable for the formation of
pharmaceutically useful salts from basic
pharmaceutical compounds are discussed, for example,
by P. Stahl et al, Camille G. (eds.) Handbook of
Pharmaceutical Salts. Properties, Selection and Use.
(2002) Zurich: Wiley-VCH; S. Berge et al, Journal of
Pharmaceutical Sciences (1977) 66(0 1-19; P. Gould,
InternationalJ. of Pharmaceutics (1986) 33. 201-217;
Anderson et ah The Practice of Medicinal Chemistry:
(1996), Academic Press, New York; and in The Orange
Book (Food & Drug Administration, Washington, D.C. on
their website). These disclosures are incorporated
herein by reference thereto. Exemplary- basic salts
include ammonium salts, alkali metal salts such as
sodium, lithium, and potassium salts, alkaline earth
metal salts such as calcium and magnesium salts, salts
with organic bases (for example, organic amines) such
as dicyclohexylamine, t-butyl amine, choline, and
salts with amino acids such as arginine, lysine and
the like. Basic nitrogencontaining groups may be
quarternized with agents such as lower alkyl halides
(e.g. methyl, ethyl, and butyl chlorides, bromides and
iodides), dialkyl sulfates (e.g. dimethyl, diethyl,
and diburyl sulfates), long chain halides (e.g. decyl,
lauryl, and stearyl chlorides, bromides and iodides),
aralkyl halides (e.g. benzyl and phenethyl bromides),
and others. All such acid salts and base salts are
intended to be pharmaceutically acceptable salts
within the scope of the invention and all acid and
base salts are considered equivalent to the free forms
of the corresponding compounds for purposes of the
invention. Pharmaceutically acceptable esters of the
present compounds include the following groups: (1)
carboxylic acid esters obtained by esterification of
the hydroxy group of a hydroxyl compound, in which the
non-carbonyl moiety of the carboxylic acid portion of
the ester grouping is selected from straight or
branched chain alkyl (for example, methyl, ethyl,
npropyl, isopropyl, t-butyl, sec-butyl or n-butyl),
alkoxyalkyl (for example, methoxymethyl), aralkyl (for
example, benzyl), aryloxyalkyl (for example,
phenoxymethyl), aryl (for example, phenyl optionally
substituted with, for example, halogen, C 1-4 alkyl,
or C 1-4 alkoxy or amino); (2) sulfonate esters , such
as alkyl- or aralkylsulfonyl (for example,
methanesulfonyl); (3) amino acid esters (for example,
L-valyl or L-isoleucyl); (4) phosphonate esters and
(5) mono-.di- or triphosphate esters. The phosphate
esters may be further esterif ed by, for example, a C
1- 20 alcohol or reactive derivative thereof, or by a
2,3-di (C6- 4>acyl glycerol. Diastereomeric mixtures
can be separated into their individual diastereomers
on the basis of their physical chemical differences by
methods well known to those skilled in the art, 



such as, for example, by chromatography and/or
fractional crystallization. Enantiomers can be
separated by converting the enantiomeric mixture into
a diastereomeric mixture by reaction with an
appropriate optically active compound (e.g., chiral
auxiliary such as a chiral alcohol or Mosher's acid
chloride), separating the diastereomers and converting
(e.g., hydrolyzing) the individual diastereomers to
the corresponding pure enantiomers. Sterochemically
pure compounds may also be prepared by using chiral
starting materials or by employing salt resolution
techniques. Also, some of the Bicyclic Heterocycle
Derivatives may be atropisomers (e.g., substituted
biaryls) and are considered as part of this invention.
Enantiomers can also be separated by use of chirai
HPLC column. It is also possible that the Bicyclic
Heterocycle Derivatives may exist in different
tautomeric forms, and all such forms are embraced
within the scope of the invention. Also, for example,
all keto-enol and imine-enamine forms of the compounds
are included in the invention. All stereoisomers (for
example, geometric isomers, optical isomers and the
like) of the present compounds (including those of the
salts, solvates, hydrates, esters and prodrugs of the
compounds as well as the salts, solvates and esters of
the prodrugs), such as those which may exist due to
asymmetric carbons on various substituents, including
enantiomeric forms (which may exist even in the
absence of asymmetric carbons), rotameric forms,
atropisomers, and diastereomeric forms, are
contemplated within the scope of this invention, as
are positional isomers (such as, for example,
4-pyridyl and 3-pyridyl). (For example, if a Bicyclic
Heterocycle Derivative incorporates a double bond or a
fused ring, both the cis- and trans forms, as well as
mixtures are embraced within the scope of the
invention. Also, for example, all keto-enol and
imine-enamine forms of the compounds are included in
the invention). Individual stereoisomers of the
compounds of the invention may, for example, be
substantially free of other isomers, or may be
admixed, for example, as racemates or with all other,
or other selected, stereoisomers. The chiral centers
of the present invention can have the S or R
configuration as defined by the IUPAC1974
Recommendations. The use of the terms "salt",
"solvate", "ester", "prodrug" and the like, is
intended to apply equally to the salt,solvate, ester
and prodrug of enantiomers, stereoisomers, rotamers,
tautomers, positional isomers, racemates or prodrugs
of the inventive compounds. The present invention also
embraces isotopically-labelled compounds of the
present invention which are identical to those recited
herein but for the fact that one or more atoms are
replaced by an atom having an atomic mass or mass
number different from the atomic mass or mass number
usually found in nature. Examples of isotopes that can
be incorporated into compounds of the invention
include isotopes of hydrogen, carbon, nitrogen,
oxygen, phosphorus, fluorine and chlorine, such as 2H,
H, i 3C, 14C, 15N, I O, 170 , 3 1P, 32P, 35S, 1 F, and
36Cl, respectively. Certain isotopically-labelled
Bicyclic Heterocycle Derivatives (e.g., those labeled
with 3H and 14C) are useful in compound and/or
substrate tissue distribution assays. In one
embodiment, ritiated (i.e., 3H) and carbon-14 (i.e.,
14C) isotopes are employed for their ease of
preparation and detectability. In another embodiment,
substitution with heavier isotopes such as deuterium
(i.e., "H) may afford certain therapeutic advantages
resulting from greater metabolic stability (e.g.,
increased in vivo half-life or reduced dosage
requirements). Isotopically labelled Bicyclic
Heterocycle Derivatives Synnthetic chemical procedures
analogous to those disclosed herein for making the
Bicyclic Heterocycle Derivatives, by substituting an
appropriate isotopically labelled starting material or
reagent for a non-isotopically labelled starting
material or reagent. Polymorphic forms of the Bicyclic
Heterocycle Derivatives, and of the salts, solvates, 



hydrates, esters and prodrugs of the Bicyclic
Heterocycle Derivatives, are intended to be included
in the present invention. The following abbreviations
are used below and have the following meanings: AcOH
is acetic acid. Boc or BOC is -C(O)O-(t-butyl), n-BuLi
is n-butyllithium, t-butyl is tertiary butyl, DAST is
diethylaminosulfur trichloride, dba is dibenzylidene
acetone, DCE is dichloroethane, DCM is
dichloromethane, DIAD is diisopropylazodicarboxylate,
DIEA is diisopropylethylamine, DMEVl is Dulbecco's
modified eagle medium, DMF isN.Ndimethylformamide,
DMSO is dimethylsulfoxide, dppf is 1,1'-
bis(diphenylphosphino)ferrocene, EDC is
l-(dimethylaminopropyl)-3-ethylcarbodiimide. EtOAc is
ethyl acetate, EtOH is ethanol, Et3N is triethylamine,
EtNH2 is ethylamine, HOBt is 1-hydroxy-benzotriazole,
LCMS is liquid chromatography mass spectrometry, LDA
is lithiumdiisopropylamide, tnCPBA is
meta-chloroperoxybenzoic acid, MeOH is methanol, NaOEt
is sodium ethoxide, NaOtBu is sodium t-butoxide, NMM
is n-methylmorpholine, NMR is nuclear magnetic
resonance, Ph is phenyl, PhMe is toluene, PLC is
preparative thin-layer chromatography , PS-EDC is
polystyrene functionalized with EDC - available from
Polymer Laboratories, PS-DIEA is polystyrene
functionalized with disopropylethylamine, TBAF is
tetra-rt-butyl-ammoniuni fluoride, THF is
tetrahydrofuran, and TLC is thin-layer chromatography
. The Bicvclic Heterocycle Derivatives of Formula (I)
The present invention provides Bicyclic Heterocycle
Derivatives of Formula (I): (I) and pharmaceutically
acceptable salts, solvates, esters, prodrugs and
stereoisomers thereof, wherein A, B, W, X, Y, Z, R1,
R2, R3, R7, p, q, r, s and u are defined above for the
compounds of formula (I). In one embodiment, W is
-C(O)O- or -S(O) 2- . In another embodiment W is a
bond. In another embodiment, W is -C(O)O-. In another
embodiment W is -C(O)-. In still another embodiment, W
is -S(O) 2- . In yet another embodiment, W is -S(O)
2N(R10 )-. In a further embodiment, W is -C(O)N(R 10
)-. In another embodiment, when W is -C(O)O-, then R
is other than alkyl. In still another embodiment,,
when W is -S(O) 2-, then R3 is other than alkyl . In
one embodiment, X is -C(R 1)2-.In another embodiment,
X is -O-. In another embodiment, X is -S-. In yet
another embodiment, X is -N(R 10 )-. In another
embodiment, X is -NH-. In one embodiment, Y is -O-. In
another embodiment, Y is -S-. In another embodiment, Y
is -NH-. In still another embodiment, when Y is --O-,
A is other than phenyl or pyridyl. In one embodiment,
Z is -C(R 1)2-. In another embodiment, Z is a bond. In
another embodiment, Z is -O-. In another embodiment, Z
is -S-. In yet another embodiment, Z is -N(R 10 )-. In
another embodiment, Z is -CHR 1-. In another
embodiment, Z is -CH 2- . 



In still another embodiment, Z is -NH-. In one
embodiment, W is -C(O)O- and Z is a bond. In another
embodiment, W is -S(O) 2- and Z is a bond. In one
embodiment, X and Y are each -O-. In another
embodiment, X and Y are each -NH-. In another
embodiment, X is -NH- and Y is -O-. In still another
embodiment, X is -O- and Y is -NH-. In one embodiment,
W is -C(O)O-, Z is a bond, X is -O- and Y is -O- . In
another embodiment, R is H, W is -C(O)O-, Z is a bond,
X is -O- and Y is --O-. In another embodiment, W is
-S(O) 2-. Z is a bond, X is -O- and Y is -O- . In
still another embodiment, R is H, Wis -S(O) 2-, Z is a
bond, X is -O- and Y is -OIn another embodiment, VV is
-C(O)O-, Z is a bond, X is -O- and Y is -NH-. In
another embodiment, R7 is H, W is -C(O)O-, Z is a
bond, X is -O- and Y is -NH-. In yet another
embodiment, W is - S(O) -, Z is a bond, X is -O- and Y
is -NH-. In a further embodiment, R7 is H,W is
-S(O)2-, Z is a bond, X is -O- and Y is -NH-. In
another embodiment, W is -C(O)O-, Z is a bond, X is
-NH- and Y is -O- . In one embodiment, R7 is H, W is
-C(O)O-, Z is a bond. X is -NH- and Y is -O- .In
another embodiment, W is -S(O) 2-, Z is a bond, X is
-NH- and Y is -O- . In another embodiment, R7 is H, W
is -S(O) 2-, Z is a bond, X is -NH- and Y is --O-. In
still another embodiment, Wis -C(O)O-, Z is a bond, X
is -NH- and Y is -NH-. In another embodiment, R7 is
H,W is -C(O)O-, Z is a bond, X is -NH- and Y is -NHIn
another embodiment, W is -S(O) 2-, Z is a bond, X is
-NH- and Y is -NH-. In a further embodiment, R7 is H,
Wis -S(O) 2-, Z is a bond, X is -NH- and Y is -NHIn
one embodiment, A is aryl. In another embodiment, A is
5 or 6-membered heteroaryl. In another embodiment, A
is phenyl. In still another embodiment, A is
pyrimidinyl. In one embodiment, -A- is: , wherein Q is
H, alkyl, halo or -O- alkyl. In another embodiment,
-A- is: , wherein Q is H, methyl, F or -OCH 3. In
another embodiment, A is: In another embodiment, A is
pyridyi. In yet another embodiment, Y is -O- and A is
pyrimidinyl. In a further embodiment X and Y are each
-O- and A is pyrimidinyl. In another embodiment, X is
-NH-, Y is -O- and A is pyrimidinyl. In one
embodiment, Y is -O- and A is: , wherein Q is H,
methyl, F or -OCH 3.In a further embodiment, X and Y
are each -O- and A is: , wherein Q is H, methyl, F or
-OCH 3. In another embodiment, X is -NH-, Y is -O- and
A is: , wherein Q is H, methyl, F or -OCH 3. In one
embodiment, Y is -O- and A is: In a further
embodiment, X and Y are each -O- and A is: 3 In
another embodiment X is -NH-, Y is -O- and A is: In
one embodiment, B is aryl. In another embodiment, B is
heteroaryl. In another embodiment, B is 5 or
6-membered heteroaryl. 



In another embodiment, B is phenyl. In still another
embodiment, B is pyrimidinyl. In another embodiment, B
is pyridyl. In yet another embodiment, B is phenyl,
which is unsubstituted or optionally substituted with
up to 3 groups, each independently selected from alkyl
, -CN, -S(O)ralkyI. S(O)2-cycloalkyl , heteroaryl and
halo. In one embodiment, B is:In another embodiment, X
is -NH- or -O-, and B is: In another embodiment X is
-O- and B is:In still another embodiment, X is -NH-
and B is: In yet another embodiment, Y is -O- and B is
pyridyl. In one embodiment A and B are each
independently heteroaryl . In another embodiment, A
and B are each independently a 5 or 6-membered
heteroaryl . In another embodiment, A is a 5 or
6-membered heteroaryl and B is pyridyl . In one
embodiment, -A- is: wherein Q is H, alkyl, halo or
-O-alkyl; and B is:In another embodiment, X is -NH- or
-O-; Y is -O-: -A- is: Q . wherein Q is H, alkyl, halo
or -O- alkyl; and B is: In another embodiment, X is
-NH- or -O- ; Y is -O-; -A- is: , wherein Q is H,
methyl, F or -OCH 3; and B is:In one embodiment, A is:
wherein Q is H, alkyl halo or -O- alkyl; and B is
heteroaryl. In another embodiment, A is: , wherein Q
is H, alkyl, halo or -O- alkyl; and B is pyridyl. In
another embodiment A is: and B is heteroaryl. In
another embodiment A is: and B is p>tidyl. In one
embodiment A is 5 or 6-membered heteroaryl and B is
phenyi. In another embodiment A is pyrimidinyl and B
is phenyl.In another embodiment, A is pyrimidinyl and
B is pyridyl. In a further embodiment, B is phenyl and
A is: In one embodiment, B is phenyl which is
optionally substituted with up to 3 groups, each
independently selected from alkyl, -CN, -S(O)2-alkyl.
-S(O)2-cycloalkyl. heteroaryl and halo; and A is: ,
wherein Q is H, alkyl, halo or -O- alkyl. In another
embodiment, B is phenyl which is optionally
substituted with up to 3 groups, each independently
selected from methyl, triazolyl, -CN, -Cl, -F, -S(O)
CH3 and -S(O)2- cyclopropyl; and A is: , wherein Q is
H, methyl, F or methoxy. In another embodiment, B is
pyridyl and A is: , wherein Q is H, alkyl, halo or -O-
alkyl. In one embodiment, B is phenyl and A is: ,
wherein B is optionally substituted with up to 3
groups, each independently selected from alkyl, -CN,
-S(O)2.-alkyl, -S(O)2-cycloalkyl , heteroaryl and
halo. In another embodiment, B is phenyl and A is:,
wherein B is optionally substituted with up to 3
groups, each independently selected from methyl,
triazolyl, -CN, -Cl, -F, -S(O)2CH3 and
-S(O)2-cycloproryl. In one embodiment, Y is -O-, A is
pyrimidinyl and B is pyridyl. In another embodiment, X
and Y are each -O- , A is pyrimidinyl and B is
pyridyl. In another embodiment, Y is -NH-, A is
pyrimidinyl and B is pyridyl. In still another
embodiment, X and Y are each -NH-, A is pyrimidinyl
and B is pyridyl. In another embodiment, X is -O-, Y
is -NH-, A is pyrimidinyl and B is pyridyl. 



In another embodiment, X is -NH-, Y is -O- , A is
pyrimidinyl and B is pyridyl. In one embodiment, Y is
-O-, A is pyrimidinyl and B is phenyl, which is
unsubstituted or optionally substituted with up to 3
groups, each independently selected from alkyl, -CN, -
S(O)2-alkyl, -S(O)2-cycloalkyl, heteroaryl and halo.
In another embodiment, X and Y are each -O- , A is
pyrimidinyl and B is phenyl, which is unsubstituted or
optionally substituted with up to 3 groups, each
independently selected from alkyl, -CN, -S(O)2-alkyl,
-S(O)2-cycloalkyl. heteroaryl and halo. In another
embodiment, Y is -NH-, A is pyrimidinyl and B is
phenyl, which is unsubstituted or optionally
substituted with up to 3 groups, each independently
selected from alkyl, -CN, -S(O)2-alkyl,
-S(O)2-cycloalkyl, heteroaryl and halo. In still
another embodiment, X and Y are each -NH-, A is
pyrimidinyl and B is phenyl, which is unsubstituted or
optionally substituted with up to 3 groups, each
independently selected from alkyl, -CN, -S(O)2-alkyl,
-S(O)2-cycloalkyl , heteroaryl and halo. In another
embodiment X is -O-, Y is --NH-, A is pyrimidinyl and
B is phenyl, which is unsubstituted or optionally
substituted with up to 3 groups, each independently
selected from alkyl, -CN, -S(O)2-alkyl,
-S(O)2-cycloalkyI, heteroaryl and halo. In another
embodiment, X is -NH-, Y is -O-, A is pyrimidinyl and
B is phenyl, which is unsubstituted or optionally
substituted with up to 3 groups, each independently
selected from alkyl, -CN, -S(O)2-alkyl,
-S(O)2-cycloalkyl, heteroaryl and halo. In one
embodiment, A and B are each independently a 5 or
6-membered heteroaryl, each of which is unsubstituted
or optionally substituted with one substituent,
independently selected from alkyl, -CN, -S(O)2-alkyl,
-SCO^-cycloalkyl , heteroaryl and halo.In another
embodiment, A and B are each independently selected
from phenyl, pyridyl and pyrimidinyl, each of which is
unsubstituted or optionally substituted with one
substituent, independently selected from alkyl, -CN,
-S(O)2-alkyl, -S(O)2-cycloalkyl, heteroaryl and halo.
In another embodiment, A and B are each independently
selected from phenyl, pyridyl and pyrimidin yl, each
of which is unsubstituted or optionally substituted
with one or more substituents, each independently
selected from methyl , triazolyl, -CN, -Cl, -F,
-S(O)2CH3 or - S(O)2-cyclopropyl . In still another
embodiment X and Y are each -O- , A is pyrimidinyl and
B is pyridyl, wherein each of A and B can be
optionally substituted with one substituent,
independently selected from alkyl, -CN, -S(O)2-alkyl,
-S(O)2-cycloalkyl, heteroaryl and halo . In a further
embodiment, X and Y are each -O-, A is pyrimidinyl and
B is pyridyl, wherein each of A and B can be
optionally substituted with one or more substituents.
each independently selected from methyl , triazolyl.
-CN, -Cl, -F, -S(O)2CH3 or -S(O)2-cyclopropyl. In one
embodiment, X and Y are each -O-, A is pyrimidinyl and
B is pyridyl, wherein A and B are each substituted
with at least one alkyl group. In another embodiment,
X and Y are each -O- , A is pyrimidinyl and B is
pyridyl, wherein A and B are each substituted with a
methyl group. In one embodiment, X and Y are each -O-,
A is pyrimidinyl and B is pyridyl. In another
embodiment, X and Y are each --O-, A is pyrimidinyl
and B is phenyl . In another embodiment, X is -NH-, Y
is -O-, A is pyrimidinyl and B is pyridyl. In another
embodiment, X is -NH-, Y is -O- , A is pyrimidinyl and
B is phenyl . In one embodiment, the group B-X-A-Y -
is:wherein Q is H, alkyl, halo or -O- alkyl. In
another embodiment the group B-X-A-Y- is:METHOD AND
SYSTEM FOR AIR FARE VERIFICATION AUDITING Background
of the Invention [001] The present invention relates
generally to verification of prices for travel
itineraries and, more particularly, to an automated
process for considering and 



applying variances in the numerous factors that affect
ticket pricing and ticket reissues. [002] Every year
airlines lose millions of dollars in revenue within
their own operations by issuing incorrectly priced
tickets in which the price has been manipulated or
manually entered by airline employees. The result is
an under collection of the appropriate fare. In many
companies, the focus of incorrectly priced tickets is
on those tickets issued by travel agents. It may be
difficult to gain support within a company that
millions of dollars are also lost each year due to
under collection of fares by internal airline
employees. It is common that departments responsible
for agency distribution may concentrate on eliminating
and/or reducing incorrectly priced agency issued
tickets. Departments responsible for revenue
accounting, fraud, and yield management may take an
additional approach and confirm that internal revenue
leakage is and has been a big issue for some time. A
concentrated effort must take place within each
company to acknowledge and take ownership of the
internal problem.[003] There are various examples of
the manner in which internal airline employees are
able to price a ticket resulting in the under
collection of the appropriate fare. These examples
include the following: (1) booking in one class and
pricing the ticket in another; (2) manually pricing a
ticket with the incorrect currency amount; and (3)
applying corporate discounts incorrectly
(non-corporate travel, family members). It is very
easy for airline employees to issue waivers/favors
without the airline ever actually seeing the
cumulative total for the week, month, or quarter. It
is also common that airline companies do not have the
staff to proactively monitor for fraudulent activities
and a majority of the fraud that is identified is done
so by chance. [004] Although tools are available in
the airline business to automatically price travel
itineraries and apply that price to a ticket, many
tickets continue to have different prices or reissue
amounts attached to them for various reasons. These
variances cause airlines to lose huge amounts of
revenue due to fraud, human errors, and business
decisions that do not take into account the cumulative
revenue loss for waiving fare rules. [005] To
understand the significance of airline ticket
under-pricing and consequent revenue loss, a simple
example illustrates the point. For an airline carrier
that issues 200,000 tickets weekly, of which 40,000
are priced by an airline ticket agent, an error rate
of 10% in the fare price, representing 4000 tickets,
is a conservative estimate. At an average ticket price
of $500, the average underpricing per ticket is $50
(10% of the ticket price). The loss over the course of
ayear is $10.4 million. Being able to recoup 50% of
the lost revenue would generate an additional $5.2
million per year for the airline. Summary of the
Invention [006] Embodiments of the present invention
are directed to a system and method for determining if
a correct price or reissue amount has been selected
for a travel itinerary. The process provides the
customer with verification that a correct price or
reissue amount was used on the ticket, and if the
price used was not the correct price, then the price
or reissue amount that should have been used. [007]
The fare verification process provides a way to audit
manual tickets by validating if the price used on the
ticket was correct. The fare verification tool can be
used to detect errors and stop an incorrect
transaction from taking place. It can be used to
monitor business to generate reports, and it can be
used to validate new 



pricing or reissue systems. [008] In one aspect of the
invention, a method is provided for air fare
verification and auditing for a travel itinerary
during a ticketing transaction. A request is received
from a customer to verify the air fare for the travel
itinerary. The fare verification process determines if
the air fare for the travel itinerary is in a fares
database. A plurality of rules and restrictions that
are applicable to the air fare are validated. The
process determines if the air fare passes each of the
plurality of rules and restrictions and verifies the
air fare if all rules and restrictions are satisfied.
A verification response is provided to the customer
for the air fare verification request during the
ticketing transaction.[009] In another aspect of the
invention, a system is provided for air fare
verification and auditing for a travel itinerary
during a ticketing transaction. The system includes a
data storage device, a processor, and a plurality of
components that perform the steps of the method when
operated on the processor. The components include: a
component for receiving a request from a customer to
verify the air fare for the travel itinerary; a
component for determining if the air fare for the
travel itinerary is in a fares database stored in the
data storage device; a component for validating a
plurality of rules and restrictions that are
applicable to the air fare; a component for
determining if the air fare passes each of the
plurality of rules and restrictions and verifying the
air fare if all rules and restrictions are satisfied;
and a component for providing a verification response
to the customer for the air fare verification request
during the ticketing transaction. [010] In another
aspect of the invention, a method is provided for
auditing an air fare for a travel itinerary during a
ticketing transaction. A request is received from a
customer to audit the air fare for the travel
itinerary. The fare verification process determines if
the air fare for the travel itinerary is in a fares
database. A plurality of rules and restrictions that
are applicable to the air fare are validated. The
process determines if the air fare passes each of the
plurality of rules and restrictions and verifies the
air fare if all rules and restrictions are satisfied.
An audit report is provided to the customer for the
air fare verification request in temporal proximity to
a completion of the ticketing transaction. The audit
report can be provided via a web reporting tool. Brief
Description of the Drawings[Oil] These and other
advantages and aspects of the present invention will
become apparent and more readily appreciated from the
following detailed description of the invention taken
in conjunction with the accompanying drawings, as
follows. [012] Fig. 1 illustrates processing logic for
the fare verification process in accordance with an
exemplary embodiment of the invention. [013] Fig. 2
illustrates processing logic for the "keep the fare"
process in accordance with an exemplary embodiment of
the invention. [014] Fig. 3 illustrates processing
logic for the "find best fare" process in accordance
with an exemplary embodiment of the invention. [015]
Fig. 4 illustrates the processing logic for the
"reissue fare" process in an exemplary embodiment of
the invention. [016] Fig. 5 illustrates the processing
logic for the "find the best reissue amount" process
in an exemplary embodiment of the invention. [017]
Fig. 6 illustrates the network architecture for the
airline fare verification system an exemplary
embodiment. 



[018] Fig. 7A illustrates a typical passenger name
record (PNR) for an automatically priced fare using an
airline reservation system. [019] Fig. 7B illustrates
a passenger name record that has been adjusted
manually by the ticket agent to price in a different
class of service than the class booked in the PNR.
[020] Fig. 7C illustrates a response that can be
transmitted to the ticket agent as a result of the
audit by the fare verification system to advise the
agent that fare validation has failed.[021] Fig. 8
illustrates an exemplary aggregate report providing
the total count of under priced tickets and the
corresponding value of the under priced tickets. [022]
Fig. 9 illustrates an exemplary location report
providing the total count of under priced tickets and
the corresponding value of the under priced tickets by
location. [023] Fig. 10 illustrates an exemplary
specific location report providing each failed
ticketing transaction for a specific location.
Detailed Description of the Invention [024] The
following description of the invention is provided as
an enabling teaching of the invention and its best,
currently known embodiment. Those skilled in the
relevant art will recognize that many changes can be
made to the embodiments described, while still
obtaining the beneficial results of the present
invention. It will also be apparent that some of the
desired benefits of the present invention can be
obtained by selecting some of the features of the
present invention without utilizing other features.
Accordingly, those who work in the art will recognize
that many modifications and adaptations to the present
invention are possible and may even be desirable in
certain circumstances, and are a part of the present
invention. Thus, the following description is provided
as illustrative of the principles of the present
invention and not in limitation thereof, since the
scope of the present invention is defined by the
claims. [025] The fare verification process is
activated when a request is made to verify a travel
ticket's price. Determining the price or reissue
amount for a travel ticketis a complex process that
uses many types of rules and restrictions some of
which are included in Table 1. TABLE 1The fare
verification process is driven by a request from a
customer who wishes to have a verification of a travel
itinerary. Additionally, it can be used to verify that
a ticket that has been reissued has the correct
reissue price. The request can come in a variety of
forms and can be sent by different media. For example,
the request could be an Extensible Markup Language
(XML) or EDIFACT message from the customer including
the fare basis code(s) and ticket designator. EDIFACT
is an acronym for "Electronic Data Interchange For
Administration, Commerce, and Transport." EDIFACT is
an international standard for electronic data
interchange that is still in widespread use in certain
industries such as air travel and tourism because of
the substantial investment in legacy software systems
that leverage the EDIFACT standard. Generally, the
request will include the travel itinerary which has
the airline carrier, the flight number, the date and
time of both departure and arrival, the departure and
arrival locations, and the class of service requested
(the class of service is a method that airlines use to
control the inventory of seats on an airplane). Travel
itineraries may have multiple segments of travel with
this information. Additionally, the request will
contain information about the passenger (e.g., adult,
child, government worker, 



etc,), fares charged, taxes charged, possibly
surcharges charged, as well as other types of charges
related to the fare construction rules that are
applied. Finally,the request will include information
about how the itinerary was priced, using fare basis
codes, amounts and where fares were grouped together
as a fare break. [027] The first action of the fare
verification process is to attempt to keep the
original fare. The original fare may not be the lowest
fare available. Sometimes a higher fare can be of
benefit when upgrading to a different part of the
airplane cabin. Another reason to purchase a higher
fare might be to avoid change fees at a later point in
the trip. However, a reason for a higher fare may be
due to the original fare not meeting the price rules
and restrictions for that fare. Thus, the fares that
were originally used to price the itinerary need to be
verified to determine if they are acceptable. [028]
The next step in keeping the original fare is to
locate the fare basis code located in a fares database
that was used in pricing the original fare. A fare
basis code is a unique alphanumeric code assigned to a
fare when the airline files a fare. Frequently, a fare
basis code may have a ticket designator or fare
modifier attached to the end of it. These fare basis
code attachments may signify a type of discount
applied, or indicate a special program that might
apply to this particular fare. These ticket
designators or fare modifiers need to be removed so
that the base fare basis code can be located in the
fares database. These ticket modifiers or designators
will be saved for possible later use. [029] If the
base fare basis code can be located in the fares
database, then the rules and restrictions process will
begin. A fare basis code database will point to the
rules and restrictions that apply to the particular
fare. A complex process of determining if the rules
apply to the particular fare then begins. This process
examines all of the components of the travel itinerary
to verify that the rules aremet. If any of the rules
are not met, the type of rule that failed is noted and
the process continues until all of the rules and
restrictions have been verified. If the rules and
restrictions are verified as accurate, then the ticket
designator or fare modifier may be used to match with
a correct discount that may be applied, or a correct
program that can be used for the fare. Finally, if all
rules and restrictions were verified and applied
without error, taxes are examined to determine if they
have been collected correctly. If all rules and
restrictions were verified as accurate and taxes were
collected correctly, the keep the fare process is
done. An XML or EDIFACT message could then be returned
to the customer advising that the fare verification
passed (i.e., the original itinerary/ticket request is
matched successfully). If the keep the fare process
failed, then the reasons for failure are saved and the
second fare verification action is taken. Table 3
below provides a list of failure codes. If the base
fare basis code cannot be located in the fares
database, then it may be possible that the base fare
is a special fare, such as a Category 25 fare.
Category 25 fares may be based off a published fare,
but the fare amount may be discounted. If a Category
25 fare is not based off of a published fare, it may
be a unique private fare. These special fares may use
some of the published fares rules and restrictions or
they may have their own unique rules and restrictions,
or they may be a combination of base fare rules and
unique Category 25 rules. At this point in the
processing, it needs to be determined which rules will
be used in the keep the fare process. A complex
process will begin of determining if the rules apply
to that fare. This process will look at all of the
components of the travel 



itinerary to verify that the rules are met. If any of
the rules are not met, the type ofrule is noted and
the process continues until all of the rules and
restrictions have been verified. Finally, if all rules
and restrictions were verified and applied without
error, taxes are examined to determine if they have
been collected correctly. If all are verified as
accurate the keep the fare process is done. If the
keep the fare process failed, then the reasons for
failure are saved and the second fare verification
action is taken. [031] The second action taken by fare
verification process, if the fare could not be kept,
is to look for the best possible alternative. This
process will consider the class of service that the
itinerary used for each segment of travel, and classes
above that class of service. This process is not
limited to the fare that was originally used, but all
eligible fares. These fares must pass all of the
fare's rules and restrictions. If the rules and
restrictions are verified as accurate, then the ticket
designator or fare modifier may be used to match with
a correct discount that may be applied or a correct
program that can be used for the fare. Finally, if all
rules and restrictions were verified and applied
without error, taxes are examined to determine if they
have been collected correctly. If all are verified as
accurate the best possible alternative fare process is
done. The data generated by this second action will be
saved and reported via a web reporting tool. [032] In
an exemplary embodiment, during the preceding process,
if the initial fare verification results in a failure,
an XML or EDIFACT message can be returned to the
customer advising the customer that the fare
verification failed. This enables the customer to
interrupt the ticket process. The customer can then
send another XML or EDIFACT message including override
data. The fare verification process would then price
the ticket using the current fares with equalor higher
classes of service to determine the correct
itinerary/ticket amount. If the customer chooses to
ignore the transaction, to use an auto-priced fare, or
to recalculate a new price, the transaction will not
appear in the web reports, but will pass through the
audit process as a new transaction. [033] At the end
of the fare verification process, it is determined
whether or not the original fare could be kept. If it
could not be kept, there will be reasons for the rules
and regulations failure. Also, there will be a best
possible fare that should have been used. All this
information can be retained for reports and/or
returned to the requestor. Ultimately, the
verification process will report back to the requestor
about the verified itinerary. There are multiple ways
for this report to be handled. In an exemplary
embodiment, when the travel itinerary passes the audit
(i.e., correct fares were used), verification that the
fare audit passed is sent back to the requestor. The
transaction is also counted in a cumulative daily
total that can be reported to the customer. When the
fare used was not correct, then the rules violated
will be reported and the best possible fare also will
be reported. This reporting process can be used to
stop or pause tickets from being issued with the wrong
price. The reports can be used to identify fraud or
mistakes that are occurring on tickets being issued.
Many uses can be found for these reports. Example
reports are discussed further below. [034] Exemplary
processing logic for the fare verification process,
corresponding to the preceding description, is
illustrated in the flowcharts of Figs. 1 - 3. Although
the steps of the process are described in a particular
order herein, the steps can be performed in a
different order, or without performing all of the
steps depicted. The processing begins in logic block
100 when a customerrequests the verification of a
travel itinerary for a passenger. The customer 



requesting the fare verification can typically be a
ticket agent of the airline. Generally, the ticket
agent will be an employee of the airline working at an
airport ticket counter or a separately located airline
ticket facility. In decision block 104, a
determination is made as to whether or not the
customer request is for a reissue ticket verification.
If it is, the reissue verification process illustrated
in Fig. 4 is performed as indicated in logic block
108. Otherwise, processing continues in logic block
112. The test for reissue ticket fare verification in
decision block 104 is an optional feature of the
invention. The next step in the processing logic
illustrated in Fig. 1 is removing the ticket
designator or fare modifier for the travel itinerary
if either exists. The ticket designator/fare modifier
needs to be removed in order to locate the base fare
basis code in the fares database. The ticket
designators/fare modifiers are saved for later use.
The "keep the fare" process is then performed as
indicated in logic block 116, and as illustrated in
Fig. 2, discussed below. Decision block 120 is a .
test for whether or not the fare could be kept. If the
fare could be kept, a reporting process is initiated
as indicated in logic block 132. For a positive
outcome (i.e., fare verified as correct), the
reporting process could be to simply track the number
of fare verification requests and the number of
positive outcomes for subsequent aggregate reporting
to the customer. If the fare could not be kept in
decision block 120, information is gathered as to why
the fare could not be kept as indicated in logic block
124. Processing then transfers to the "find the best
fare" process illustrated in Fig. 3, discussed below.
The reporting process is initiated in logic block 132
and can include sending a report back to the airline
ticket agent atthe point of sale to interrupt the
transaction to correct the fare for the travel
itinerary. [036] Fig. 2 illustrates the processing
logic for the "keep the fare" process in an exemplary
embodiment initiated from logic block 116 in Fig. 1.
Logic block 200 indicates the step of locating the
fare for the travel itinerary in the fare database.
Decision block 204 determines whether or not the fare
is in the fare database. If the fare for the travel
itinerary is not in the fares database, the fare is
located in a private special fares database as
indicated in logic block 208. Category 25 fares,
discussed previously, represent one such special fare
having unique rules that could be used in this step.
The applicable private rules and restrictions are then
determined as indicated in logic block 212. From
either decision block 204 (fare in database) or logic
block 212 (private rules and restrictions), the next
step is to validate the rules and restrictions as
indicated in logic block 216. Exemplary rules and
restrictions are provided in Table 1 above. [037] In
decision block 220, a test is made to determine if a
ticket designator was used. If a ticket designator was
used, it is applied to the travel rules as indicated
in logic block 224. If it is determined that a ticket
designator was not used in decision block 220, or if a
ticket designator was applied in logic block 224,
processing continues to decision block 228 for
determination of whether or not the fare passed the
set of rules and restrictions for the particular fare.
If the fare did not pass any of the rules and
restrictions, the failure reason is saved, and the
processing continues to validate the remaining rules
and restrictions, as indicated in logic block 232.
Exemplary failure codes are provided in Table 3 below.
Fromlogic block 232, processing transfers to Fig. 3 to
find the best fares, as indicated in logic block 236.
[038] In decision block 228, if the fare passed all
rules and restrictions, the fare 



modifier previously saved is applied to the fare, as
indicated in logic block 240. Taxes and other charges
are then applied, as indicated in logic block 244. The
result is reported to the customer as indicated in
logic block 248. In most instances, the result of the
successful fare verification process will be
accumulated for subsequent reporting, rather than
transmitted to the point of ticket transaction. [039]
In an exemplary embodiment, Fig. 3 illustrates the
processing logic for the "find the best fare" process
initiated from logic block 128 in Fig. 1 (logic block
236 in Fig. 2). Logic block 300 indicates the step of
locating eligible fares for the travel itinerary in
the fare database. As indicated in logic block 304,
the rules and restrictions for the eligible fares are
validated. In decision block 308, a determination is
made as to whether or not a ticket designator was
used. If a ticket designator was used, it is applied
to the rules as indicated in logic block 312. If a
ticket designator was not used in decision block 308,
or if the ticket designator was applied to the rules
in logic block 312, the process then applies the fare
modifier as indicated in logic block 316. The best
fare is selected from the eligible fares as indicated
in logic block 320. Taxes and other charges are then
applied as indicated in logic block 324. The best fare
is then reported to the ticket agent as indicated in
logic block 328 to complete the transaction. [040] A
process for validating reissued tickets is also
available for verification. Frequently, a traveler
needs to modify his ticket after it has been issued.
The calculations to reissue are often complex and
difficult to verify. The reissue ticketverification
process will take similar information as required for
a regular ticket plus information about the old and
new ticket. [041] The travel itinerary for both the
original ticket and the new (reissue) ticket includes
the airline carrier, the flight number, date and time
of both departure and arrival, the departure and
arrival locations, and the class of service requested
(the class of service is a method that airlines use to
control the inventory of seats on an airplane). Travel
itineraries may have multiple segments of travel with
this information. Additionally, the request will
contain information about the passenger (examples
might be adult, child, government worker, etc.), fares
charged, taxes charged, possibly surcharges charged,
as well as other types of charges related to the fare
construction rules applied. Finally, the request will
include information about how the itinerary was
reissued using fare basis codes, amounts and where
fares were grouped together as a fare break. [042] The
reissue ticket will attempt to keep the reissued fare.
If the reissued fare violates rules, then the rule
violations will be reported. Reissue rules are the
same as a regular ticket pricing, however there are
additional rules related to how a ticket can be
reissued and some of the refunding rules associated
with reissues. When a ticket has been incorrectly
reissued, a correct reissue amount will be calculated
and reported. Reporting processes can be used in many
different ways. Similar to regular pricing a reissue
that is taking place can be stopped until the correct
reissue amount is charged, or a reason for the
incorrect amount is given. As in regular price
verification, reporting can be done outside of the
flow of the transaction and may be used to identify
fraud or mistakes that are being made.[043] Fig. 4
illustrates the processing logic for the "reissue
fare" process in an exemplary embodiment initiated
from logic block 108 in Fig. 1. Logic block 400
indicates the step of locating the original fare and
reissue fare for the travel itinerary in the fares
database. Decision block 404 determines whether or not
the original fare and reissue fare are in the fares
database. If the original fare and 



reissue fare for the travel itinerary are not in the
fare database, the original and reissue fare are
located in a private special fares database as
indicated in logic block 408. Category 25 fares,
discussed previously, represent one such special fare
having unique rules that could be used in this step.
The applicable private rules and restrictions are then
determined as indicated in logic block 412. From
either decision block 404 (fares in database) or logic
block 412 (private rules and restrictions), the next
step is to validate the rules and restrictions for the
reissue fare process as indicated in logic block 416.
[044] In decision block 420, a test is made to
determine if a ticket designator was used. If a ticket
designator was used, it is applied to the reissue fare
rules as indicated in logic block 424. If it is
determined that a ticket designator was not used in
decision block 420, or if a ticket designator was
applied in logic block 424, processing continues to
decision block 428 for determination of whether or not
the reissue fare passed the set of rules and
restrictions for the particular fare. If the reissue
fare did not pass any of the rules and restrictions,
the failure reason is saved, and the processing
continues to validate the remaining rules and
restrictions for the reissue fare, as indicated in
logic block 432. Exemplary failure codes are provided
in Table 3 below. From logic block 432, the process
transfers to Fig. 5, as indicated in logic block 436,
to find the best reissue amount.[045] In decision
block 428, if the reissue fare passed all rules and
restrictions, a fare modifier can be applied to the
fare, as indicated in logic block 440. Taxes and other
charges are then applied, as indicated in logic block
444. The result is reported to the customer as
indicated in logic block 448. In an exemplary
embodiment, each successful reissue fare verification
transaction will be counted for subsequent reporting,
rather than transmitted to the point of ticket
transaction. Each fare verification transaction that
fails (i.e., an error is detected) can be reported in
real time to the customer via a web reporting tool.
[046] Fig. 5 illustrates the processing logic for the
"find the best reissue amount" process in an exemplary
embodiment initiated from logic block 436 in Fig. 4.
Logic block 500 indicates the step of locating
eligible fares for ticket reissues in the fare
database. As indicated in logic block 504, the rules
and restrictions for the eligible reissue fares are
validated. In decision block 508, a determination is
made as to whether or not a ticket designator was
used. If a ticket designator was used, it is applied
to the reissue rules as indicated in logic block 512.
If a ticket designator was not used in decision block
508, or if the ticket designator was applied to the
reissue rules in logic block 512, the process then
applies the fare modifier as indicated in logic block
516. The best reissue amount is selected from the
eligible reissue fares as indicated in logic block
520. Taxes and other charges are then applied as
indicated in logic block 524. The best reissue amount
is then reported to the ticket agent as indicated in
logic block 528 to complete the ticket reissue
transaction. [047] An exemplary embodiment of the
network architecture for the air fare verification
system is illustrated in Fig. 6. A ticket agent 10
communicates over ahigh speed communication link 15
with a computer reservation system (CRS) 20 for
specific flight information to create a travel
itinerary, and receives the requested information
which is then relayed to the passenger in order to
book a particular flight or flights with a particular
class of service. The ticket agent 10 can book the
flight and class of service if seats in the class are
available. Although only a single ticket agent is
shown in Fig. 6, there are no limitations on 



the number of ticket agents, the physical locations of
the ticket agents, or the type of ticket agents
(airline ticket agent, travel agency ticket agent,
supervisor, manager, etc.). Likewise, the computer
reservation system 20 can represent a plurality of
separate computer reservation systems provided by
airlines or global distribution system providers, such
as Worldspan and Galileo. A typical passenger name
record (PNR) for an automatically priced fare that
would show on the ticket agent's computer screen is
depicted in Fig. 7A. The annotations indicate that the
PNR is booked in coach (Y) class of service and
automatically priced by the computer reservation
system at $1,528. The computer reservation system 20
can communicate over a high speed communication link
25 with fare verification system 30 in response to a
request from the ticket agent 10. The fare
verification system 30 provides a response to the
ticket agent 10 via high speed communication links 16,
26. The fare verification system provides audit
reports over a wideband communication network (e.g.,
the Internet) 40 to a customer audit department 50 via
communication links 35, 45. Fig. 7B illustrates the
ticket agent 10 overriding the valid automatically
priced fare of Fig. 7A by manually adjusting the fare
price using a Q class of service, for which the fare
is $478. The fare verification system 30, in response
to a fare verification request,could return a message
such as that depicted in Fig. 7C indicating that the
fare failed verification. [049] In an alternative
embodiment, the network system illustrated in Fig. 6
does not include a separate communication link 16 for
providing a fare verification response to the ticket
agent 10. In this alternate embodiment, the customer
50 requests an audit report for a ticket transaction
initiated by the ticket agent 10. The request can be
sent over communication link 46. An audit report can
also be sent automatically from the verification
system 30 to the customer 50 for every ticketing
transaction initiated by ticket agent 10. The
verification system 30 verifies the airline fare for
the transaction, but does not send a response back to
the ticket agent 10 to interrupt the transaction.
Instead an audit report is transmitted from the
verification system to the customer 50 via the
wideband network 40 and communication link 45
immediately following completion of the ticketing
transaction. This alternative embodiment is
appropriate for situations in which the customer wants
to monitor ticket agent performance for educational or
training purposes, but does not want to interrupt the
ticketing process. [050] Web reporting allows the
transactions identified in the audit process to be
available online for review within minutes. Each
responsible area within the customer's company can
then follow-up on the tickets in question and
determine why each ticket was under/over-priced (e.g.,
training, mistake, fraud, etc.). Documentation and
reports can be used to reduce/stop errors, remove
employees from positions in which they have the
ability to commit fraud, and reduce the number of fare
waivers/favors. The task of stopping revenue leakage
on internally issued tickets is not easy. The fare
verification process allows companies to
audit,follow-up and/or stop the transaction, but it
also takes a firm commitment from all areas within the
company to successfully begin to eliminate this type
of revenue loss. [051] There can be multiple levels of
reporting. For example, a first level of reporting can
include all transactions that failed the audit. A
second level of reporting can include all transactions
that failed the audit and were overridden subsequently
by the customer. Several reports can be made available
to the 



customer including aggregate reports, location
reports, and specific location reports. [052] An
aggregate report is designed for senior management to
review revenue dilution/leakage by location type.
Examples of location types include all reservations,
all airport ticket offices and all city ticket
offices. Fig. 8 illustrates an exemplary aggregate
report. The location report is designed for the next
level of management to review revenue dilution/leakage
one level down from the aggregate report. This report
enables the user to review dilution/revenue leakage by
each city and location type. Fig. 9 illustrates an
exemplary location report. The aggregate and location
reports would be displayed typically in the default
airline currency (e.g., USD, EUR). [053] The specific
location report is designed for the supervisor/station
manager to review/follow-up with the agent who issued
the ticket in question. Each transaction appearing on
the specific location report is accompanied by the
specific details required to review the transaction
with the agent (e.g., Record Locator, Ticket Number,
Agent ID, Waiver Code, Amount, Failure Code, etc.).
The specific location report could be displayed
typically in the default airlinecurrency and/or the
local currency. The specific location report would be
available to view one city and one location at a time.
In addition, the specific location report could have a
web filter to allow further customization of the
display presented to the customer. Fig. 10 illustrates
an exemplary specific location report. Table 2
identifies standard data for the specific location
report. TABLE 2 Carrier Code Country City Type of
Location (e.g., RES, ATO, CTO) Record Locator Ticket
Number Agent ID Discrepancy Type: U = Under priced
itinerary, O = Overpriced itinerary, P = Fare
Calculation/Parser error, E = Fare Basis Code Error
-unable to match FBC in message to FBC in Ticket
Pricing System Currency Discrepancy Amount (Amount PNR
Is Under/Over Priced) Total Fare For Transaction
(Total Old Fare) Total Fare Determined By Fare
Verification System (Total New Fare) Fail Code (see
list of fail codes in next section) Fare Basis Ticket
Designator Waiver Code Passenger Name Override
Indicator Local / Ticketing Date and Time Zulu Time
For Ticketing ] Exemplary failure type codes that can
be used in the specific location 



report are shown in Table 3. TABLE 3[055] The specific
location report can be customized by the customer by
addition of extra fields for each transaction. For
example, a field could be used for followup with the
agent issuing a transaction to explain the corrective
action that was taken. The data provided on all
reports is available within minutes via the web
reporting tool. This enables the customer to discuss a
transaction in question with the ticket agent in near
real time. [056] Embodiments of the invention
described herein provide unique benefits to the
customer. These benefits include, but are not limited
to, the capabilities (1) toaudit the price of the
travel itinerary during the ticketing transaction
rather than after the transaction has taken place; (2)
to alert the agent making the ticket transaction in
real-time that the fare being collected is not correct
before any revenue is lost; and (3) to provide near
real-time reports (i.e., in time proximity to
completion of the ticketing transaction) via a web
reporting tool for all ticket transactions sent
through the verification system that are ticketed for
the wrong amount. Without the fare verification system
described herein, customers can conduct audits only
after ticketing transactions are completed. The
customer has no ability to regain the lost revenue.
Using embodiments described herein to verify ticketing
transactions enables the customer to eliminate or
greatly reduce revenue leakage since a real-time
response is displayed to the customer in order to
correct the price prior to completing the transaction.
[057] The system and methods of the present invention
have been described as computer-implemented processes.
It is important to note, however, that those skilled
in the art will appreciate that the mechanisms of the
present invention are capable of being distributed as
a program product in a variety of forms, and that the
present invention applies regardless of the particular
type of physical signal bearing media utilized to
carry out the distribution. Examples of signal bearing
media include, without limitation, recordable-type
media such as diskettes or CD ROMs. [058] The
corresponding structures, materials, acts, and
equivalents of all means plus function elements in any
claims below are intended to include any structure,
material, or acts for performing the function in
combination with other claimelements as specifically
claimed. Those skilled in the art will appreciate that
many modifications to the exemplary embodiments are
possible without departing from the scope of the
present invention. In addition, it is possible to use
some of the features of the present invention without
the corresponding use of the other features.
Accordingly, the foregoing description of the
exemplary embodiments is provided for the purpose of
illustrating the principles of the present invention,
and not in limitation thereof, since the scope of the
present invention is defined solely by the appended
claims.What is Claimed: 1. A method for air fare
verification and auditing for a travel itinerary
during a ticketing transaction, comprising the steps
of: receiving a request from a customer to verify the
air fare for the travel itinerary; determining if the
air fare for the travel itinerary is in a fares
database; validating a plurality of rules and
restrictions that are applicable to the air fare; 



determining if the air fare passes each of the
plurality of rules and restrictions and verifying the
air fare if all rules and restrictions are satisfied;
and providing a verification response for the air fare
verification request to the customer during the
ticketing transaction. 2. The method for air fare
verification and auditing of claim 1 wherein the step
of determining if the air fare for the travel
itinerary is in a fares database comprises searching a
published fares database. 3. The method for air fare
verification and auditing of claim 1 wherein the step
of determining if the air fare for the travel
itinerary is in a fares database comprises searching a
special fares database.4. The method for air fare
verification and auditing of claim 3 further
comprising determining a plurality of rules and
restrictions that are applicable to the special fares.
5. The method for air fare verification and auditing
of claim 1 further comprising saving and reporting a
failure reason for each rule and restriction that is
not satisfied by the air fare, if the air fare did not
pass all rules and restrictions applicable to the air
fare. 6. The method for air fare verification and
auditing of claim 1 further comprising determining a
best fare among a plurality of eligible fares, if the
air fare did not pass all rules and restrictions
applicable to the air fare. 7. The method for air fare
verification and auditing of claim 1 further
comprising removing a ticket designator or fare
modifier associated with the air fare. 8. The method
for air fare verification and auditing of claim 7
further comprising applying the ticket designator to
the plurality of rules and restrictions prior to the
step of determining if the air fare passes each of the
plurality of rules and restrictions.9. The method for
air fare verification and auditing of claim 7 further
comprising applying the fare modifier if the air fare
passes each of the plurality of rules and
restrictions. 10. The method for air fare verification
and auditing of claim 1 further comprising
interrupting the ticketing transaction if the air fare
did not pass all rules and restrictions applicable to
the air fare. 11. The method for air fare verification
and auditing of claim 1 further comprising determining
if the received request is for a reissue ticket
verification. 12. The method for air fare verification
and auditing of claim 11 further comprising: locating
a plurality of eligible fares for the reissue ticket
request in the fares database; and selecting a best
reissue amount from the plurality of eligible fares
for the reissue ticket request. 13. A system for air
fare verification and auditing for a travel itinerary
during a ticketing transaction, comprising: a data
storage device; a processor for executing a plurality
of components including:a component for receiving a
request from a customer to verify the air fare for the
travel itinerary; a component for determining if the
air fare for the travel 



itinerary is in a fares database stored in the data
storage device; a component for validating a plurality
of rules and restrictions that are applicable to the
air fare; a component for determining if the air fare
passes each of the plurality of rules and restrictions
and verifying the air fare if all rules and
restrictions are satisfied; and a component for
providing a verification response for the air fare
verification request to the customer during the
ticketing transaction. 14. The system for air fare
verification and auditing of claim 13 wherein the
component for determining if the air fare for the
travel itinerary is in a fares database comprises a
module for searching a published fares database. 15.
The system for air fare verification and auditing of
claim 13 wherein the component for determining if the
air fare for the travel itinerary is in a fares
database comprises a module for searching a special
fares database.16. The system for air fare
verification and auditing of claim 15 further
comprising a component for determining a plurality of
rules and restrictions that are applicable to the
special fares. 17. The system for air fare
verification and auditing of claim 13 further
comprising a component for saving in the data storage
device, and reporting to the ticket transaction
location, a failure reason for each rule and
restriction that is not satisfied by the air fare, if
the air fare did not pass all rules and restrictions
applicable to the air fare. 18. The system for air
fare verification and auditing of claim 13 further
comprising a component for determining a best fare
among a plurality of eligible fares, if the air fare
did not pass all rules and restrictions applicable to
the air fare. 19. The system for air fare verification
and auditing of claim 13 further comprising a
component for removing a ticket designator or fare
modifier associated with the air fare. 20. The system
for air fare verification and auditing of claim 19
further comprising a component for applying the ticket
designator to the plurality of rules and restrictions
prior to determine if the air fare passes each of the
plurality of rules and restrictions.21. The system for
air fare verification and auditing of claim 19 further
comprising a component for applying the fare modifier
if the air fare passes each of the plurality of rules
and restrictions. 22. The system for air fare
verification and auditing of claim 13 further
comprising a component for interrupting the ticketing
transaction if the air fare did not pass all rules and
restrictions applicable to the air fare. 23. The
system for air fare verification and auditing of claim
13 further comprising a component for determining if
the received request is for a reissue ticket
verification. 24. The system for air fare verification
and auditing of claim 23 further comprising: a
component for locating a plurality of eligible fares
for the reissue 



ticket request in the fares database; and a component
for selecting a best reissue amount from the plurality
of eligible fares for the reissue ticket request. 25.
A method for air fare auditing for a travel itinerary
during a ticketing transaction, comprising the steps
of: receiving a request from a customer to audit the
air fare for the travel itinerary;determining if the
air fare for the travel itinerary is in a fares
database; validating a plurality of rules and
restrictions that are applicable to the air fare;
determining if the air fare passes each of the
plurality of rules and restrictions and verifying the
air fare if all rules and restrictions are satisfied;
and providing an audit report for the air fare audit
request to the customer in temporal proximity to a
completion of the ticketing transaction. 26. The
method for air fare auditing for a travel itinerary of
claim 25 wherein the audit report is provided via a
web reporting tool. 27. The method for air fare
auditing for a travel itinerary of claim 25 further
comprising saving and reporting a failure reason for
each rule and restriction that is not satisfied by the
air fare, if the air fare did not pass all rules and
restrictions applicable to the air fare. 28. The
method for air fare auditing for a travel itinerary of
claim 25 wherein the audit report includes each
transaction that failed the audit for a plurality of
ticketing transactions.29. The method for air fare
auditing for a travel itinerary of claim 25 wherein
the audit report includes each transaction that failed
the audit for a plurality of ticketing transactions,
and that were overridden subsequently by the customer.
30. The method for air fare auditing for a travel
itinerary of claim 25 wherein the audit report
comprises at least one of an aggregate report for all
locations and a location report for a specific
location. 


