
Substituted Cinnoline derivatives as GABAA-receptor
modulators and method for their synthesis The present
application claims the benefit of United State
Provisional Applications 60/752,137, filed December
20, 2005 and 60/823,693, filed August 28, 2006 under
35 U.S.C.  119(e), the entireties of which are
incorporated herein by reference. Field of the
invention The present invention relates to novel
cinnoline compounds, their pharmaceutical
compositions, methods of use and processes to make
such compounds. In addition, the present invention
relates to therapeutic methods for the treatment
and/or prevention of anxiety disorders, cognitive
disorders, and/or mood disorders. Background of the
invention The present invention comprises, inter alia,
cinnoline compounds, their use as central nervous
system (CNS) depressants (especially anxiolytics), and
pharmacological tools, methods for their preparation,
pharmaceutical compositions containing the same, and
intermediates used in their preparation. Some
cinnoline compounds including selected 4-amino- and
4-oxo-cinnoline-3- carboxamides are disclosed in East
German Patent 123525 (Verfahren zur Herstellung von
substituierten4-Aminocinnolinen); U.S. Pat. No.
4,379,929 to Conrad et al; U.S. Pat. Nos. 4,886,800
and 4,925,844 to Resch; Daunis et al., "Preparation et
proprietes de cinnolones-3 et cinnolones-4," Bull de
Ia Societe Chimique de France, 8:3198-3202 (1972);
Lunt et al. "A New Cinnoline Synthesis," J. Chem. Soc.
(C), 687-695 (1968); Gewald, et al., "Synthese von
4-Aminocinnolinen aus (Arylhydrazono) (cyan)-
essigsaurederivaten," Liebigs Ann. Chem., 1390-1394
(1984); and U.S. Pat. No. 3,657,241 to Kurihara.
Additionally, selected cinnoline compounds, including
3-acyl-4- substituted cinnoline derivatives are
disclosed in Liebigs Ann. Chem. 1390-1394 (1984) supra
and Sandison, et al., "A New Heterocyclisation
Reaction Leading to Cinnolin- 4(lH)-one Derivatives,"
J. Chem. Soc. Chem. Comm., 752-753 (1974).
Additionally, cinnoline compounds are also disclosed
in EP205272 and EP 328282. However, none of the
foregoing discloses or suggests the novel compounds of
the present invention or suggests their use as CNS
depressants.7 a-Aininobutyric acid (GABA) is a common
inhibitory neurotransmitter in the mammalian brain and
is estimated to be present at about one third of all
synapses. When GABA binds to a GABA receptor, it
affects the ability of neurons expressing the
receptors to conduct neural impulses. In the adult
mammalian nervous system, GABA typically inhibits
neuron firing (depolarization). Neurons in the brain
express three main types of GABA receptors: GABA type
A receptors (GABAA), GABA type B receptors (GABAB),
and GABA type C receptors (GABAC). GABAA receptors
function as ligand-gated ion channels to mediate fast
inhibitory synaptic transmissions that regulate
neuronal excitability involved in such responses as
seizure threshold, skeletal muscle tone, and emotional
status. GABAA receptors are targets of many sedating
drugs, such as benzodiazepines, barbiturates and
neurosteroids. The intrinsic inhibitory signal of GABA
is transduced principally by GABAA receptors. GABAA
receptors are pentameric, ligand-gated chloride ion
(Cl") channels belonging to a superfamily of
ligand-gated ionotropic receptors that includes the
nicotinic acetylcholine receptor. GABAA receptors are
very heterogeneous, with at least 16 different
subunits producing potentially thousands of different
receptor types. GABAA receptor subunits aggregate into
complexes that form chloride ion 



selective channels and contain sites that bind GABA
along with a variety of pharmacologically active
substances. When GABA binds to this receptor, the
anion channel is activated, causing it to open and
allowing chloride ions (Cl ) to enter the neuron. This
influx of Cl ions hyperpolarizes the neuron, making it
less excitable. The resultant decrease in neuronal
activity following activation of the GABAA receptor
complex can rapidly alter brain function, to such an
extent that consciousness and motor control may be
impaired. The numerous possible combinations of GABAA
receptor subunits and the widespread distribution of
these receptors in the nervous system likely
contributes to the diverse and variable physiological
functions of GABAA receptors, which have been
implicated in many neurological and psychiatric
disorders, and related conditions, including: stroke,
head trauma, epilepsy, pain, migraine, mood disorders,
anxiety, post traumatic stress disorder, obsessive
compulsive disorders, schizophrenia, seizures,
convulsions, tinnitus, neurodegenerative disorders
including Alzheimer's disease, amyotrophic lateral
sclerosis, Huntington's Chorea, Parkinson's disease,
depression, bipolar disorders, mania, trigeminal and
other neuralgia, neuropathic pain,
hypertension,cerebral ischemia, cardiac arrhythmia,
myotonia, substance abuse, myoclonus, essential
tremor, dyskinesia and other movement disorders,
neonatal cerebral hemorrhage, and spasticity. GABAA
receptors are also believed to play a role in
cognition, consciousness, and sleep. Currently
available drugs for modulating GABAA receptor activity
include barbiturates, such as pentobarbital and
secobarbital, and benzodiazepines such as diazepam,
chlordiazepoxide and midazolam. Barbiturates can
directly activate GABAA receptors, significantly
increasing Cl" currents in the absence of further
intervention by GABA itself and can also indirectly
augment GABAergic neural transmission. In contrast,
benzodiazepines act as indirect allosteric modulators,
and are largely incapable of increasing Cl currents in
the absence of GABA, but enhance GABA-activated
increases in Cl conductance. This latter property is
thought to be responsible for the usefulness of
benzodiazepines for treating a number of disorders,
including generalized anxiety disorder, panic
disorder, seizures, movement disorders, epilepsy,
psychosis, mood disorders, and muscle spasms, as well
as the relative safety of benzodiazepines compared to
barbiturates. Both barbiturates and benzodiazepines
are addictive and can cause drowsiness, poor
concentration, ataxia, dysarthria, motor
incoordination, diplopia, muscle weakness, vertigo and
mental confusion. These side effects can interfere
with an individual's ability to perform daily routines
such as driving, operating heavy machinery or
performing other complex motor tasks while under
therapy, making barbiturates and benzodiazepines less
than optimal for treating chronic disorders involving
GABA and GABAA receptors. GABAA receptors and
GABAergic neural transmissions are implicated as
targets for therapeutic intervention in a myriad of
neurological and psychiatric disorders. Adverse side
effects, including addictive properties exhibited by
currently available GABA and GABAA receptor modulating
drugs, make these drugs unsuitable in many therapeutic
contexts. Accordingly, there remains an important,
unmet need in the art for alternative compositions,
methods and tools that will be useful in broad
clinical applications to modulate the function and
activity of GABA and GABA receptors in mammalian
subjects, including humans, and/or to target GABAergic
neural transmission. The present invention is also,
inter alia, directed toward this end. 



Description of EmbodimentsProvided herein are novel
compounds of structural formula I : or a
pharmaceutically acceptable salt, tautomer,
atropisomer, or in vzvo-hydrolysable precursor
thereof, wherein: R1 is Q -6 alkyl, Ci-6 haloalkyl,
aryl, heteroaryl, cycloalkyl, heterocycloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, each optionally substituted by
1, 2, 3, 4 or 5 R7; R2 is H, C(=O)Rb, C(=O)NRcRd,
C(=O)ORa, S(=O)2Rb, C1-6 alkyl, C1-6 haloalkyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein each of the Ci- alkyl,
aryl, heteroaryl, cycloalkyl, heterocycloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted by 1,
2, 3, 4 or 5 R8; R3, R4 and R5 are each,
independently, H, halo, Si(Ci-I0 alkyl)3, CN, NO2,
ORa, SRa, OC(=O)Ra, OC(=O)ORb, OC(=O)NRcRd, C(=O)Ra,
C(=O)ORb, C(=O)NRcRd, NRcRd, NRC(=O)Ra,
NRcC(=O)ORb,NRcS(=O)2Rb, S(=O)Ra, S(=O)NRcRd,
S(=O)2Ra, S(O) 2NRcRd, Ci-6 alkyl, Ci-6 haloalkyl,
C2-6 alkenyl, C2-6 alkynyl, aryl, cycloalkyl,
heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein the Ci-6 alkyl, Ci-
haloalkyl, C2-6 alkenyl, C2-6 alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted by 1,
2 or 3 R9; R6 is aryl, cycloalkyl, heteroaryl or
heterocycloalkyl, each optionally substituted by 1, 2,
3, 4 or 5 A1; R7, R8 and R9 are each, independently,
halo, C1- alkyl, Ci- haloalkyl, aryl, cycloalkyl,
heteroaryl, heterocycloalkyl, CN, NO2, OR3' , SRa >,
C(=O)Rb >, C(=O)NRc d' ,C(=O)OR a' , OC(=O)R b >,
OC(=O)NR c'Rd' NRc >Rd' , NR'C(=O)R b >, NRc'C(=O)OR
a' , Rc'S(=O) 2Rb >, S(=O)R b >, S(=O)NR c >Rd >,
S(=O) 2Rb >, or S(=O) 2NRc >Rd' ; A1 is halo, CN, NO2,
ORa, SRa, C(=O)R b, C(=0)NR cRd, C(=O)OR a, OC(=O)R b,
OC(=O)NR cRd, NRRd NRcC(=O)R d, NRcC(=O)OR a,
NRcS(=O)R b, NRcS(=O) 2Rb, S(=O)R b, S(=O)NR cRd,
S(=O) 2Rb, S(=O) 2NRcRd, C1-4 alkoxy, Q -4 haloalkoxy,
amino, C1- 4alkylamino, C - dialkylamino, Ci.6 alkyl,
C2-6alkenyl, C2-6alkynyl, arylalkyl, cycloalkylalkyl,
heteroarylalkyl, heterocycloalkylalkyl, aryl,
cycloalkyl, heteroaryl or heterocycloalkyl, wherein
each of the .6 alkyl, C2-6 alkenyl, C2-6 alkynyl,
arylalkyl, cycloalkylalkyl, heteroarylalkyl,
heterocycloalkylalkyl, aryl, cycloalkyl, heteroaryl or
heterocycloalkyl is optionally substituted by 1, 2, 3,
4 or 5 substituents independently selected from halo,
Ci_6 alkyl, C2-6 alkenyl, C2- alkynyl, Ci- haloalkyl,
aryl, cycloalkyl, heteroaryl, heterocycloalkyl, CN,
NO2, ORa' , SRa' , C(=O)R b' , C(=O)NR c >Rd' ;
C(=O)OR a' , OC(=O)R b >, OC(=O)NR c Rd' , NRc >Rd >,
NRc'C(=O)R b' , NR'C(=0)0R a >, Rc >S(=O)R b' , NRC'
S(=O) 2R , S(=O)R b' , S(=O)NR c Rd >, S(=O) 2Rb >, or
S(=O) 2NRc Rd' ; Ra and Ra are each, independently, H,
Q-6 alkyl, Q.6 haloalkyl, C2-balkenyl, C2- 6 alkynyl,
aryl, cycloalkyl, heteroaryl, heterocycloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein the Q.6 alkyl, Ci_6
haloalkyl, C2-6 alkenyl, C2-6 alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with
OH, amino, halo, C alkyl, - haloalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or
heterocycloalkyl; Rb and Rb are each, independently,
H, Ci-6 alkyl, C\ haloalkyl, C2-6 alkenyl, C2-6
alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, 



cycloalkylalkyl or heterocycloalkylalkyl, wherein the
Ci_6 alkyl, Ci_6 haloalkyl, C2-6 alkenyl, C2- alkynyl,
aryl, cycloalkyl, heteroaryl, heterocycloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with
OH, amino, halo, .6 alkyl, Q.6 haloalkyl, C haloalkyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl,
cycloalkyl or heterocycloalkyl; Rc and Rd are each,
independently, H, Ci-I0 alkyl, C haloalkyl, C2-6
alkenyl, C2-6 alkynyl, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl, wherein the
Ci-io alkyl, Ci-6 haloalkyl, C2-6 alkenyl,
C2-6alkynyl, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl is optionally
substituted withOH, amino, halo, C alky!, Q.6
haloalkyl, C haloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl or heterocycloalkyl; or Rc
and Rd together with the N atom to which they are
attached form a 4-, 5-, 6- or 7-membered
heterocycloalkyl group; and R and Rd are each,
independently, H, Ci-io alkyl, .6 haloalkyl, C2-
alkenyl, C2..6 alkynyl, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl, wherein the
Ci-I0 alkyl, Ci_6 haloalkyl, C2-6 alkenyl, C2-6
alkynyl, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl is optionally
substituted with OH, amino, halo, C1 alkyl, -
haloalkyl, C haloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl or heterocycloalkyl; or
R0' and Rd together with the N atom to which they are
attached form a 4-, 5-, 6- or 7-membered
heterocycloalkyl group. In some embodiments, when R2,
R3, R4 and R5 are each H, then R6 is other than
unsubstituted phenyl or unsubstituted cycloalkyl. In
some embodiments, R1 is Ci-6 alkyl, Ci- haloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, each optionally substituted by
1, 2, 3, 4 or 5 R7. In some embodiments, R1 is Ci-6
alkyl, C haloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl, each
optionally substituted by 1, 2, 3, 4 or 5 substituents
independently selected from halo, Ci- alkyl, Ci-
haloalkyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, CN, NO2, OH, C alkoxy, Ci-
haloalkoxy, amino, Cialkylamino, C2-8 dialkylamino,
SRa >, C(=O)R b , C(=O)NR c >Rd >, C(=O)OR a >,
OC(=O)R b', OC(=O)NR c'Rd' , NRc'C(=0)R b' , NRc
C(=O)OR a' , NRc S(=O) 2Rb >, S(=O)R b' , S(=O)NR
c'Rd' , S(=O) 2Rb >, or S(=O) 2NRc Rd >. In some
embodiments, R1 is Q-6 alkyl, Ci_6 haloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, each optionally substituted by
1, 2, 3, 4 or 5 substituents independently selected
from halo, C1.4 alkyl, Ci-4 haloalkyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, CN, NO2, OH,
Ci- alkoxy, Ci-4 haloalkoxy, amino, Ci-4 alkylamino,
C2-8 dialkylamino, SH, -S-(Ci -4 alkyl), C(=O)H,
C(=0)-(d -4 alkyl), C(=O)- (arylalkyl), C(=O)NH 2,
C(=O)NH(C M alkyl), C(=O)N(C M alkyl) 2, C(=O)OH,
C(=O)O- (Ci -4 alkyl), C(=O)O-(arylalkyl), OC(=O)H,
OC(=O)-(Ci -4 alkyl), OC(=O)-(arylalkyl), OC(=O)NH 2,
OC(=O)NH(C alkyl), OC(=O)NH-(arylalkyl), Oq=O)N(Q -4
alkyl) 2, NHC(=O)-(Ci -4 alkyl), NHC(=O)O-(arylalkyl),
NHC(=O)O-(Ci- 4 alkyl), NHC(=0)0-(arylalkyl), alkyl),
S(O) 2- (arylalkyl), S(=O)2NH(Ci -4 alkyl) and S(O)
2NH(arylalkyl). In some embodiments, R1 is - alkyl,
Ci- haloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl, each
optionally substituted by 1, 2 or 3 substituents
independently selected from halo, Ci-4 alkyl, Ci-4
haloalkyl, aryl, cycloalkyl, 



heteroaryl, heterocycloalkyl, CN, NO , OH, Ci^alkoxy,
Ci- haloalkoxy, amino, Ci-4 alkylamino, C2-8
dialkylamino, SH, -S-(Ci-4 alkyl), C(=0)H, C(=O)-(C
1-4 alkyl), C(O)- (arylalkyl), C(O)NH 2, C(O)NH(Ci 4
alkyl), C(=O)N(Ci -4 alkyl)2, C(O)OH, C(O)O- (Ci-4
alkyl), C(=O)O-(arylalkyl), 0C(=0)H, OC(O)-(Ci -4
alkyl), OC(=O)-(arylalkyl), OC(=O)NH2, OC(=O)NH(C 1-4
alkyl), OC(=O)NH-(arylalkyl), OC(=O)N(C M alkyl)2,
NHC(=O)-(Ci -4 alkyl), NHC(=O)O-(arylalkyl),
NHC(=O)O-(Ci -4 alkyl), NHC(O)O- (arylalkyl), NHS(=O)
2-(Ci-4 alkyl), NHS(O) 2-(arylalkyl), S(=O)2-(Ci-4
alkyl), S(O) 2- (arylalkyl), S(O) 2NH(Ci -4 alkyl) and
S(=O)2NH(arylalkyl). In some embodiments, R1 is Ci-
alkyl, Ci_ haloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl, each
optionally substituted by 1, 2 or 3 substituents
independently selected from halo, Ci-4 alkyl, Ci-4
haloalkyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, CN, NO , OH, Ci-4 alkoxy, Ci-4
haloalkoxy, amino, Ci 4 alkylamino, C2-8 dialkylamino,
C(O)H, C(=O)-(C M alkyl), C(=O)-(arylalkyl), C(=0)NH
2, C(O)NH(Ci -4 alkyl), C(O)N(Q -4 alkyl)2, C(=O)OH,
C(=O)O-(Ci -4 alkyl), C(=O)O-(arylalkyl), OC(O)-(Q -4
alkyl), OC(=O)NH2, OC(O)NH(Q -4 alkyl),
OC(=O)NH-(arylalkyl), OC(=O)N(Ci -4 alkyl)2,
NHC(=O)-(Ci -4 alkyl), NHC(O)O- (arylalkyl), NHS(=O)
2-(Ci-4 alkyl), NHS(O) 2-(arylalkyl), S(O) 2-(Q -4
alkyl), S(O) 2- (arylalkyl), S(=O)2NH(Ci -4 alkyl) and
S(=O)2NH(arylalkyl). In some embodiments, R1 is Ci-6
alkyl, Ci- haloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl. In some
embodiments, R1 is Ci.6 alkyl or Ci-6 haloalkyl. In
some embodiments, R1 is Ci_6 alkyl. In some
embodiments, R1 is n-propyl. In some embodiments, R2
is H, C(=0)-(Ci. 4 alkyl), C(=O)-(arylalkyl), C(O)O-
(Ci-4 alkyl), C(=O)O-(arylalkyl), C(=0)NH 2, alkyl),
C(O)N(Ci -4 alkyl)2, Ci-6 alkyl, Ci-6 haloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein each of the - alkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted by 1,
2, 3, 4 or 5substituents independently selected from
halo, Ci- alkyl, Ci- haloalkyl, aryl, cycloalkyl,
heteroaryl, heterocycloalkyl, CN, NO2, OH, Ci- alkoxy,
Ci-4 haloalkoxy, amino, Ci-4 alkylamino, C2-8
dialkylamino, SH, -S-(Ci -4 alkyl), C(=O)H, C(=O)-(C
alkyl), C(O)- (arylalkyl), C(=O)NH 2, C(=O)NH(Ci -4
alkyl), alkyl)2, C(=O)OH, C(=O)O- (CM alkyl),
C(=O)O-(arylalkyl), OC(=O)H, OC(=O)-(C M alkyl),
OC(=O)-(arylalkyl), OC(=O)NH 2, OC(=O)NH(Ci -4 alkyl),
OC(=O)NH-(arylalkyl), alkyl)2, NHC(=0)-(Ci -4 alkyl),
NHC(=O)O-(arylalkyl), NHC(=O)O-(C alkyl), NHC(=O)O-
(arylalkyl), NHS(=O) 2-(Ci -4 alkyl), NHS(=O)
2-(arylalkyl), alkyl), S(=0) 2- (arylalkyl),
S(=O)2NH(Ci -4 alkyl) and S(=O)2NH(arylalkyl). In some
embodiments, R2 is H C^O)-(Ci -4 alkyl),
C(=O)-(arylalkyl), C(=0)0- (Ci-4 alkyl),
C(=O)O-(arylalkyl), C(=0)NH 2, C^O)NH(Ci -4 alkyl),
C(=O)N(C alkyl)2, Ci-6 alkyl, - haloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein each of the C ealkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted by 1,
2 or 3substituents independently selected from halo,
Ci-4 alkyl, Ci-4 haloalkyl, aryl, cycloalkyl,
heteroaryl, heterocycloalkyl, CN, NO2, OH, Ci-4
alkoxy, Ci-4 haloalkoxy, amino, Ci-4 alkylamino, C2- 8
dialkylamino, SH, -S-(Ci -4 alkyl), C(=0)H, C(=O)-(C M
alkyl), C(=O)-(arylalkyl), C(=0)NH 2, C(=O)NH(Ci-4
alkyl), C(=0)N(Ci -4 alkyl)2, C(=O)OH, C(=O)O-(Ci -4
alkyl), C(-O)O-(arylalkyl), OC(=O)H, OC(=O)-(Ci -4
alkyl), OC(=O)-(arylalkyl), OC(=O)NH 2, 



OC(=O)NH(Ci -4 alkyl), OC(=O)NH-(arylalkyl),
OC(=O)N(Ci -4 alkyl) 2, NHC(^O)-(Ci -4 alkyl),
NHC(=O)O-(arylalkyl), NHC(=0)0-(C M alkyl),
NHC(=O)O-(arylalkyl), NHS(=O) 2-(Ci -4 alkyl), NHS(=O)
2-(arylalkyl), S(=O)2-(Ci -4 alkyl), S(=O)
2-(arylalkyl), S(=O)2NH(C M alkyl) and S(=O)
2NH(arylalkyl). In some embodiments, R2 is H, C(=O)-(C
1-4 alkyl), C(=O)-(arylalkyl), C(=0)0- (Ci-4 alkyl),
C(=O)O-(arylalkyl), C(=0)NH 2, Ct=O)NH(Q -4 alkyl),
Q=O)N(Q -4 alkyl)2, Ci-6 alkyl, Q - haloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl. In some embodiments, R2 is H,
C(=O)-(Ci -4 alkyl), C(=O)-(arylalkyl), C(=0)0- (Ci-4
alkyl), C(=O)O-(arylalkyl), C(=O)NH 2, C(=O)NH(C M
alkyl), C(=O)N(Ci -4 alkyl)2 or Ci-6 alkyl. In some
embodiments, R2 is H, C(=O)-(Ci -4 alkyl),
C(=O)-(arylalkyl), C(=0)0- (Ci-4 alkyl),
C(=O)O-(arylalkyl), C(=O)NH 2, C(=O)NH(Ci -4 alkyl),
C(=O)N(Ci -4 alkyl)2, or Ci-3 alkyl.In some
embodiments, R2 is H. In some embodiments, R3, R4 and
R5 are each, independently, H, halo, CN, NO , ORa,
SRa, OC(=O)Ra, OC(=O)ORb, OC(=O)NRRd, C(=O)Ra,
C(=O)ORb, C(=O)NRcRd, NRRd,NR cC(=O)Ra,NR cC(=O)ORb,NR
cS(=O)2Rb, S(=O)Ra, S(=O)NRcRd, S(=O)2Ra, S(=O)2NRRd,
Ci-6 alkyl, C1-6 haloalkyl, C2-6 alkenyl, C2-6
alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl, wherein each
of the Ci-6 alkyl, Ci- haloalkyl, C2-6 alkenyl, C2-6
alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl is optionally
substituted by 1, 2 or 3 substituents independently
selected from halo, Ci- alkyl, Ci- haloalkyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, CN, NO2, OH,
Ci-4 alkoxy, Ci-4 haloalkoxy, amino, Ci-4 alkylamino,
C2- sdialkylamino, SH, -S-(Ci-4 alkyl), C(=O)H,
C(=O)-(Ci.4 alkyl), C(=O>(arylalkyl), C(=0)NH 2,
C(=O)NH(Ci-4 alkyl), C(=O)N(C1-4 alkyl)2, C(=O)OH,
C(=O)O-(CM alkyl), C(=O)O-(arylalkyl), OC(=O)H,
OC(=O)-(Ci-4 alkyl), OC(=O)-(arylalkyl), 0C(=0)NH 2,
OC(=O)NH(Ci-4 alkyl), OC(=O)NH-(arylalkyl), alkyl)2,
NHC(=0)-(C 1-4 alkyl), NHC(=O)O-(arylalkyl),
NHC(=0)0-(C !-4 alkyl), NHC(=O)O-(arylalkyl), alkyl),
NHS(=O)2-(arylalkyl), S(=O)2-(Ci-4 alkyl),
S(=O)2-(arylalkyl), S(=O)2NH(C1-4 alkyl) and
S(=O)2NH(arylalkyl). In some embodiments, R3, R4 and
R5 are each, independently, H, halo, CN, NO2, OH, Ci-4
alkoxy, Ci-4 haloalkoxy, amino, Ci-4 alkylamino, C2-
dialkylamino, SH, -S-(Ci-4 alkyl), C(=O)H, C(=O)-(C
alkyl), C(=O)-(arylalkyl), C(=0)NH 2, C(^O)NH(Ci -4
alkyl), C(O)N(C 1-4 alkyl)2, C(=O)OH, C(=O)O-(d -4
alkyl), C(=O)O-(arylalkyl), OC(=O)H, OC(=O)-(Ci-4
alkyl), OC(=O)-(arylalkyl), OC(=O)NH2, OC(=O)NH(Ci-4
alkyl), OC(=O)NH-(arylalkyl), 0C(=0)N(C 1-4 alkyl)2,
NHC(=O)-(Ci-4 alkyl), NHC(=0)0- (arylalkyl),
NHC(=O)O-(Ci-4 alkyl), NHC(=O)O-(arylalkyl),
NHS(=O)2-(Ci-4 alkyl), NHS(=O)2-(arylalkyl),
S(=O)2-(Ci-4 alkyl), S(=O)2-(arylalkyl), S(=O)2NH(Ci
-4 alkyl), S(=O)2NH(arylalkyl), Ci-6 alkyl, Ci-6
haloalkyl, C2-6 alkenyl, C2-6 alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein each of the Ci 6 alkyl,
Ci-6 haloalkyl, C2-6 alkenyl, C2-6 alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted by 1,
2 or 3 substituents independently selected from halo,
Ci-4 alkyl, Ci-4 haloalkyl, aryl, cycloalkyl,
heteroaryl, heterocycloalkyl, CN NO2, OH, Ci-4 alkoxy,
Ci-4 haloalkoxy, amino, Ci-4 alkylamino,
C2-gdialkylamino, SH, -S-(Ci -4 alkyl), CO=O)H,
C(=O)-(C 1-4 alkyl), C(=O)-(arylalkyl), 



C(O)NH 2, C(=O)NH(Ci -4 alkyl), C(O)N(C 1-4 alkyl) 2 ,
C(O)OH, C(=O)O-(Ci -4 alkyl), C(=O)O-(arylalkyl),
OC(=O)H, OC(O)-(Ci -4 alkyl), OC(=O)-(arylalkyl),
OC(=O)NH 2, alkyl), OC(=O)NH-(arylalkyl), OC(=O)N(C
1-4 alkyl) 2, NHC(O)-(Ci -4 alkyl),
NHC(=O)O-(aiylalkyl), NHC(O)O-(C 1-4 alkyl),
NHC(=O)O-(arylalkyl), NHS(O) 2-(Q -4 alkyl), NHS(=O)
2-(arylalkyl), S(=O) 2-(Ci -4 alkyl), S(O)
2-(arylalkyl), S(=O) 2NH(Ci -4 alkyl) and S(O)
2NH(arylalkyl). In some embodiments, R3, R4 and R5 are
each, independently, H , halo, CN, N O2, OH, C i-4
alkoxy, C i-4 haloalkoxy, amino, C i-4 alkylamino, C2-
dialkylamino, C(=O)H, C(O)-(Ci -4 alkyl),
C(=O)-(arylalkyl), C(=O)NH 2, C(=O)NH(Ci -4 alkyl),
C(=O)N(Ci -4 alkyl) 2, C(=O)OH, C(=O)O-(Ci -4 alkyl),
C(=O)O-(arylalkyl), OC(=O)H, OC(O)-(Ci -4 alkyl),
NHC(=O)-(Ci -4 alkyl), NHC(=O)O-(arylalkyl), alkyl),
NHC(0)0-(arylalkyl), NHS(O) 2-(Ci -4 alkyl), NHS (=O)
2-(arylalkyl), Ci-6 alkyl, C -6 haloalkyl, C2-
alkenyl, C2- alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl, wherein each
of the Ci- 6 alkyl, C i- haloalkyl, C2-6alkenyl, C2-
alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl is optionally
substituted by 1, 2 or 3 substituents independently
selected from halo, Ci-4 alkyl, C i-4 haloalkyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, CN, N O2,
OH, Ci-4 alkoxy, C i-4 haloalkoxy, amino, Ci-4
alkylamino, C2- dialkylamino, C(=O)H, C(=O)-(C 1-4
alkyl), C(=O)-(arylalkyl), C(=0)NH 2, C(O)NH(Ci -4
alkyl), C(=O)N(Ci -4 alkyl) 2, C(=O)OH, C(=O)O-(Ci -4
alkyl), C(=O)O-(arylalkyl), 0C(=0)H, OC(O)-(Ci -4
alkyl), OC(=O)-(arylalkyl), 0C(=0)NH 2, 0C(O)NH(C M
alkyl), OC(=O)NH-(arylalkyl), 0C(=0)N(Ci -4 alkyl) 2,
alkyl), NHC(=O)O-(arylalkyl), NHC(O)O-(Ci -4 alkyl),
NHC(=O)O-(arylalkyl), NHS(=O) 2-(Ci -4 alkyl), NHS(=O)
2-(arylalkyl), S(O) 2- (Ci -4 alkyl), S(=O) 2
-(arylalkyl), S(=O) 2NH(Ci -4 alkyl) and S(O)
2NH(arylalkyl). Il some embodiments, R3, R4 and R5 are
each, independently, H , Ci- alkoxy, halo, Ci-6 alkyl
or Q.6 haloalkyl. IInn ssoommee eenmibbodiments, R3,
R4 and R5 are each, independently, H , C i-4 alkoxy,
halo or C i-3 haloalkyl. In some embodiments, R3, R4
and R5 are each, independently, H , Ci-4 alkoxy, or
halo.In some embodiments, R6 is aryl or heteroaryl,
each optionally substituted by 1, 2, 3, 4 OrS A1. In
some embodiments, R6 is aryl optionally substituted by
1, 2, 3, 4 or 5 A1. In some embodiments, R6 is aryl
substituted by 1, 2, 3, 4 or 5 A1. In some
embodiments, R6 is heteroaryl optionally substituted
by 1, 2, 3, 4 or 5 A1. In some embodiments, R6 is
phenyl, naphthyl, pyridyl, pyrimidinyl, pyrazinyl,
pyrazolyl, quinolyl or indolyl, each optionally
substituted by 1, 2, 3, 4 or 5 A1. In some
embodiments, R6 is phenyl, 2-naphthyl, 3-pyridyl,
4-pyridyl, pyrimidin- 5-yl, pyrazin-2-yl,
pyrazol-3-yl, pyrazol-4-yl, 3-quinolyl, 6-quinolyl, or
indol-5-yl, each optionally substituted by 1, 2, 3, 4
or 5 A1. In some embodiments, R is phenyl, naphthyl,
pyridyl, pyrimidinyl, pyrazinyl, pyrazolyl, quinolyl
or indolyl, each optionally substituted by 1, 2, 3, 4
or 5 halo, CN, NO2, OH, Ci-4 alkoxy, Ci- haloalkoxy,
amino, Ci- alkylamino, C2-8 dialkylamino, NRRd, SH,
-S-(Ci -4 alkyl), C(=O)H, C(=O)-(Ci alkyl),
C(=O)-(arylalkyl), C(=O)NH2, C(=O)NH(Ci -4 alkyl),
C(=O)OH, C(=O)O-(Ci-4 



alkyl), C(=O)O-(arylalkyl), OC(=O)H, OC(=O)-(Ci -4
alkyl), OC(=O)-(arylalkyl), OC(=O)NH2, OC(=O)NH(Q -4
alkyl), OC(=O)NH-(arylalkyl), OCO=O)N(C]-4 alkyl)2,
alkyl), NHC(=O)O- (arylalkyl), NHS(=O) 2-(Ci-4 alkyl),
NHS(=O)2-(arylalkyl), S( O)2-(Ci-4 alkyl), S(=0) 2-
(arylalkyl), S(=O)2NH(Ci -4 alkyl),
S(=O)2NH(arylalkyl), S(=O)2NRcRd, C -6 alkyl, Ci-6
haloalkyl, C2-6alkenyl, C2-6 alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein each of the Ci-6 alkyl,
Ci-6 haloalkyl, C2-6 alkenyl, C -6 alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted by 1,
2 or 3 substituents independently selected from halo,
Ci- alkyl, Ci-4 haloalkyl, aryl, cycloalkyl,
heteroaryl, heterocycloalkyl, CN, NO2, OH, Ci-4
alkoxy, Ci-4 haloalkoxy, amino, Ci-4 alkylamino, C2-8
dialkylamino, RcRd , SH, -S-(Ci-4 alkyl), C(=0)H,
C(=O)-(Ci -4 alkyl), C(=O)-(arylalkyl), C(=O)NH 2,
C(=O)NH(C alkyl), C(=0)N(Ci -4 alkyl)2, C(=0)R c >Rd'
, C(=0)0H, C(^O)O-(Ci -4 alkyl), C(=O)O-(arylalkyl),
OC(=O)H, alkyl), OC(=O)-(arylalkyl), 0C(=0)NH 2,
OC(=O)NH(Ci -4 alkyl), OC(=O)NH-(arylalkyl),
0C(=0)N(Ci -4 alkyl)2, NHCC=O)-(C]-4 alkyl),
NHC(=O)O-(arylalkyl), NHC(=O)O-(Ci -4 alkyl),
NHC(=O)O-(arylalkyl), NHS(=O)2-(Ci.4 alkyl),
NHS(=O)2-(arylalkyl), S(O) 2-(Q -4 alkyl),
S(=O)2-(arylalkyl), alkyl), S(=O)2NH(arylalkyl) and
S(=O)2NRcRd >; Rc and Rd together with the N atom to
which they are attached form a 4-, 5-, 6- or
7-membered heterocycloalkyl group; and Rc and Rd
together with the N atom to which they are attached
form a A-, 5-, 6- or 7-membered heterocycloalkyl
group. In some embodiments, R6 is phenyl, naphthyl,
pyridyl, pyrimidinyl, pyrazinyl, pyrazolyl, quinolyl
or indolyl, each optionally substituted by 1, 2, 3, 4
or 5 halo, CN, OH, Ci^alkoxy, C haloalkoxy, amino,
Ci-4 alkylamino, C2.8 dialkylamino, NRRd, C(=0)H,
alkyl), C(=O)-(arylalkyl), C(=O)NH2, Q=O)NH(Q -4
alkyl), C(O)N(C M alkyl)2, C(=O)NRcRd, C(=O)OH,
C(O)O-(C M alkyl), C(=O)O-(arylalkyl), OC(O)H,
OC(O)-(C M alkyl), 0C(O)-(aiylalkyl), OC(=O)NH2,
OC(=O)NH(Ci-4 alkyl), OC(=O)NH-(arylalkyl), OC(=O)N(CM
alkyl)2, NHC(O)-(CM alkyl), NHQ=O)O- (arylalkyl),
NHC(=0)0-(Ci- 4 alkyl), NHC(=O)O-(arylalkyl), NHS(O)
2-(CM alkyl), NHS(=O)2-(arylalkyl), S(O) 2-(C M
alkyl), S(=O)2-(arylalkyl), S(=O)2NH(Q. 4 alkyl),
S(=O)2NH(arylalkyl), S(=O)2NRRd, C -6 alkyl,
Ci-6haloalkyl, C2-6 alkenyl, C2-6 alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl; and Rc and Rd together with the
N atom to which they are attached form a 4-, 5-, 6- or
7-membered heterocycloalkyl group. In some
embodiments, R6 is phenyl, naphthyl, pyridyl,
pyrimidinyl, pyrazinyl, pyrazolyl, quinolyl or
indolyl, each optionally substituted by 1, 2 or 3
halo, CN, OH, Cialkoxy, Q^haloalkoxy, amino, C
alkylamino, C2- dialkylamino, NRcRd, C(=O)H, C(O)-(CM
alkyl), C(=O)-(arylalkyl), C(=O)NH2, C(O)NH(C M
alkyl), C(O)N(CM alkyl)2, C(=O)NRcRd, C(O)OH, C(O)O-(C
M alkyl), C(=O)O-(arylalkyl), OC(O)H, OC(O)-(C M
alkyl), OC(=O)-(arylalkyl), alkyl),
OC(=O)NH-(arylalkyl), OQ=O)N(Q -4 alkyl)2, NHC(O)-(CM
alkyl), NHQ=O)O- (arylalkyl), NHC(O)O-(CM alkyl),
NHC(=O)O-(arylalkyl), NHS(=O)2-(CM alkyl),
NHS(=O)2-(arylalkyl), S(O) 2-(CM alkyl),
S(=O)2-(arylalkyl), S(O) 2NH(CM alkyl),
S(=O)2NH(arylalkyl), S(=O)2NRRd, Ci-6 alkyl, Ci-6
haloalkyl, C2-6 alkenyl, C2-6 alkynyl, 



aryl, cycloalkyl, heteroaryl, heterocycloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl; andRc and Rd together with the
N atom to which they are attached form a 4-, 5-, 6- or
7-membered heterocycloalkyl group. In some
embodiments, R6 is phenyl, naphthyl, pyridyl,
pyritnidinyl, pyrazinyl, pyrazolyl, quinolyl or
indolyl, each optionally substituted by 1, 2 or 3
halo, CN, OH, Ci- alkoxy, Q^haloalkoxy, amino, Ci-
alkylamino, C - dialkylamino, NRcRd, C(=O)H, alkyl) 2,
alkyl), S(=O)2-(arylalkyl), alkyl),
S(=O)2NH(arylalkyl), S(=O)2NRcRd, C 6 alkyl, Ci-6
haloalkyl, C2-6 alkenyl, C2-6 alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl; and Rc and Rd together with the
N atom to which they are attached form a 4-, 5-, 6- or
7-membered heterocycloalkyl group. In some
embodiments, R6 is phenyl substituted by 1, 2 or 3
halo, CN, OH, Ci-4 alkoxy, amino, Ci-4 alkylamino, C -
dialkylamino, NRcRd, C(=O)H, C(=O)-(Ci -4 alkyl),
C(=O)-(arylalkyl), C(=O)NH 2, CC=O)NHCCi-4 alkyl),
C(=O)N(C alkyl) 2, C(=O)NRRd, C(=O)OH, C(=O)O-(C
alkyl), C(=O)O-(arylalkyl), S(O) 2-(Q 4 alkyl),
S(=O)2-(arylalkyl), SC=O)2NH(Ci -4 alkyl),
S(=O)2NH(arylalkyl), S(=O)2NRcRd, - alkyl, Ci_6
haloalkyl, C2-6 alkenyl, C2-6 alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl; and Rc and Rd together with the
N atom to which they are attached form a 4-, 5-, 6- or
7-membered heterocycloalkyl group. In some
embodiments, R6 is naphthyl, pyridyl, pyrimidinyl,
pyrazinyl, pyrazolyl, quinolyl or indolyl, each
optionally substituted by 1, 2 or 3 halo, CN, OH, Ci-4
alkoxy, Ci-4 haloalkoxy, amino, Ci-4 alkylamino, C2-8
dialkylamino, NRRd, C(=O)H, C(=O)-(C M alkyl),
C(=O)-(arylalkyl), C(=0)NH 2, C(=O)NH(C M alkyl),
C(=O)N(Ci -4 alkyl) 2, C(=0)NR cRd, C(=0)0H, C(=O)O-(C
1-4 alkyl), C(=O)O-(arylalkyl), S(=O)2-(Ci -4 alkyl),
S(=O)2-(arylalkyl), S(=O)2NH(d -4 alkyl),
S(=O)2NH(arylalkyl), S(=O)2NRRd, Ci-6 alkyl, C
haloalkyl, C - alkenyl, C2-6alkynyl, aryl, cycloalkyl,
heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl; and Rc and Rd together with the
N atom to which they are attached form a 4-, 5-, 6- or
7-membered heterocycloalkyl group. Also provided
herein are novel compounds of structural formula II:II
or a pharmaceutically acceptable salt, tautomer,
atropisomer, or in vzvo-hydrolysable precursor
thereof, wherein: R1 is Ci-6 alkyl or Ci-6 haloalkyl;
R2 is H, alkyl), C(=O)-(arylalkyl), C(=O)O-(Ci-4
alkyl), C(=O)O- (arylalkyl), C(=0)NH 2, C(=O)NH(Ci-4
alkyl), C(=O)N(Ci-4 alkyl)2 or Ci-6 alkyl; R5 is H,
Ci-4 alkoxy, halo, Ci-6 alkyl or Ci-6 haloalkyl; R6 is
phenyl, naphthyl, pyridyl, pyrimidinyl, pyrazinyl,
pyrazolyl, quinolyl or indolyl, each optionally
substituted by 1, 2 or 3 halo, CN, OH, Ci-4 alkoxy,
Ci-4 haloalkoxy, amino, Ci-4 alkylamino, C2-8
dialkylamino, NRRd, C(=O)H, C(=O)-(Ci-4 alkyl),
C(=O)-(arylalkyl), C(=0)NH 2, C(=O)NH(Ci -4 alkyl),
alkyl)2, C(=O)NRcRd, C(=O)OH, C(=O)O-(CM alkyl),
C(=O)O-(arylalkyl), OC(=O)H, OC(=O)- (Ci-4 alkyl),
OC(=O)-(arylalkyl), OC(=O)NH2, OC(=O)NH(Ci-4 alkyl),
OC(=O)NH- (arylalkyl), OC(=O)N(d -4 alkyl)2,
NHC(=O)-(C ]-4 alkyl), NHC(=O)O-(arylalkyl),
NHC(=O)O-(Ci -4 alkyl), NHC(=O)O-(arylalkyl),
NHS(=O)2-(Ci-4 alkyl), NHS(=O)2- 



(arylalkyl), S(=O)2-(Ci-4 alkyl), S(=O)2-(arylalkyl),
S(=O)2NH(Ci-4 alkyl), S(=O)2NH(arylalkyl),
S(=O)2NRcRd, Ci-6 alkyl, Ci-6 haloalkyl, C2-6 alkenyl,
C2-6 alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl; and R and Rd
together with the N atom to which they are attached
form a A-, 5-, 6- or 7-membered heterocycloalkyl
group. In some embodiments, when R2 and R5 are each H,
then R6 is other than unsubstituted phenyl. In some
embodiments, R1 is Ci-6 alkyl. In some embodiments, R1
is n-propyl.In some embodiments, R2 is H C(O)-(C 1-4
alkyl), alkyl), C(=O)O-(arylalkyl) or Ci-6 alkyl. In
some embodiments, R2 is H. In some embodiments, R5 is
H, C1-4 alkoxy or halo. In some embodiments, R6 is
phenyl substituted by 1, 2 or 3 halo, CN, OH,
Cialkoxy, amino, Ci-4 alkylamino, C -Sdialkylamino,
NRcRd, C(=O)H, C(=O)-(C 1-4 alkyl), C(=O)-(arylalkyl),
C(=O)NH 2 C(O)NH(Ci -4 alkyl), C(O)N(Ci -4 alkyl) 2,
C(=O)NRR d, C(=O)OH, C(O)O-(Cj -4 alkyl),
C(=O)O-(arylalkyl), S(O) 2-(Q 4 alkyl), S(=O)
2-(arylalkyl), S(O) 2NH(Ci -4 alkyl), S(=O)
2NH(arylalkyl), S(O) 2NRRd, Ci-6 alkyl, Ci_6
haloalkyl, C alkenyl, Co- alkynyl, aryl, cycloalkyl,
heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl; and Rc and Rd together with the
N atom to which they are attached form a 4-, 5-, 6- or
7-membered heterocycloalkyl group. In some
embodiments, R6 is phenyl, naphthyl, pyridyl,
pyrimidinyl, pyrazinyl, pyrazolyl, quinolyl or
indolyl, each substituted by 1, 2 or 3 Ci-4 alkoxy or
Ci-4 alkyl. In some embodiments, R6 is phenyl,
naphthyl, pyridyl, pyrimidinyl, pyrazinyl, pyrazolyl,
quinolyl or indolyl, each substituted by 2 Ci-4 alkoxy
or Ci- alkyl. In some embodiments, R1 is n-propyl and
R2 is H. The present invention further provides
compositions comprising a compound of any of the
formulas described herein, or a pharmaceutically
acceptable salt, tautomer, atropisomer, or in
vivo-hydrolysable precursor thereof, and at least one
pharmaceutically acceptable carrier, diluent or
excipient. The present invention further provides
methods of treating or preventing an anxiety disorder
in a patient, comprising administering to the patient
a therapeutically effective amount of a compound of
any of the formulas described herein, or a
pharmaceutically acceptable salt, tautomer,
atropisomer, or in vzvo-hydrolysable precursor
thereof. The present invention further provides
methods of treating or preventing a cognitive disorder
in a patient, comprising administering to the patient
a therapeutically effective amount of a compound of
any of the formulas described herein, or a
pharmaceutically acceptable salt, tautomer,
atropisomer, or in vzv-hydrolysable precursor
thereof.The present invention further provides methods
of treating or preventing a mood disorder in a
patient, comprising administering to the patient a
therapeutically effective amount of a compound of any
of the formulas described herein, or a
pharmaceutically acceptable salt, tautomer,
atropisomer, or in vfvo-hydrolysable precursor
thereof. The present invention further provides a
compound of any of the formulas described herein, or a
pharmaceutically acceptable salt, tautomer,
atropisomer, or in 



vfvo-hydrolysable precursor thereof, described herein
for use as a medicament. The present invention further
provides a compound of any of the formulas described
herein, or a pharmaceutically acceptable salt,
tautomer, atropisomer, or in vfvo-hydrolysable
precursor thereof, described herein for the
manufacture of a medicament. The present invention
further provides methods of modulating activity of
GABAA receptor comprising contacting the GABAA
receptor with a compound of any of the formulas
described herein, or a pharmaceutically acceptable
salt, tautomer, atropisomer, or in vfvo-hydrolysable
precursor thereof. The present invention further
provides synthetic methods of making a compound of any
of the formulas described herein, or a
pharmaceutically acceptable salt, tautomer,
atropisomer, or in vfvo-hydrolysable precursor
thereof. Provided herein are novel compounds of
structural formula I : I or a pharmaceutically
acceptable salt, tautomer, atropisomer, or in
vfvo-hydrolysable precursor thereof, wherein:R1 is
Ci-6 alkyl, Ci-6 haloalkyl, aryl, heteroaryl,
cycloalkyl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, each optionally substituted by
1, 2, 3, 4 or 5 R7; R2 is H, C(=O)R b, C(=O)NR cRd,
C(=O)OR a, S(=O) 2Rb, Ci-6 alkyl, C 6 haloalkyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein each of the Ci-ealkyl,
aryl, heteroaryl, cycloalkyl, heterocycloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted by 1,
2, 3, 4 or 5 R8; R3, R4 and R5 are each,
independently, H, halo, Si(C 1-10 alkyl) 3, CN, NO2,
ORa, SRa, OC(=O)R a, OC(=O)OR b, OC(=O)NR cRd, C(=O)R
a, C(=O)OR b, C(=O)NR cRd, NRRd, NRcC(=O)R a,
NRcC(=O)OR b, NRcS(=O) 2Rb, S(=O)R a, S(=O)NR cRd,
S(=O) 2Ra, S(=O) 2NRcRd, C1-6 alkyl, Ci-6 haloalkyl,
C2-6 alkenyl, C2-6 alkynyl, aryl, cycloalkyl,
heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein the Ci- alkyl, Ci-6
haloalkyl, C2-6 alkenyl, C2-d alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted by 1,
2 or 3 R9; R6 is aryl, cycloalkyl, heteroaryl or
heterocycloalkyl, each optionally substituted by 1, 2,
3, 4 or 5 A1; R7, R8 and R9 are each, independently,
halo, Ci- alkyl, Ci-4 haloalkyl, aryl, cycloalkyl,
heteroaryl, heterocycloalkyl, CN, NO2, ORa >, SRa' ,
C(=O)R b' , C(=0)NR c >Rd' , C(=O)OR a >, OC(=O)R b' ,
0C(=0)NR c Rd' , NRR d' , NRc'C(=O)R b' , NRc'C(=O)OR
a' , NRc' S(=O)2Rb' , S(=O)R b' , S(=O)NR 'Rd' , S(=O)
2Rb' , or S(=O) 2NRc Rd >; A1 is halo, CN, NO2, ORa,
SRa, C(=0)R b, C(=O)NR cRd, C(=O)OR a, OC(=O)R b,
0C(=0)NR cRd, NRcRd, NRcC(=O)R d, NRcC(=0)0R a,
NRS(=O)R b, NRS(=O) 2Rb, S(=O)R b, S(=O)NR cRd, S(=O)
2Rb, S(=O) 2NRcRd, Ci-4 alkoxy, C]-4 haloalkoxy,
amino, Ci- 4 alkylamino, C2-8 dialkylamino, Ci_6
alkyl, C2-6alkenyl, C2-6alkynyl, arylalkyl,
cycloalkylalkyl, heteroarylalkyl,
heterocycloalkylalkyl, aryl, cycloalkyl, heteroaryl or
heterocycloalkyl, wherein each of the Q 6 alkyl, C2-
alkenyl, C2-6 alkynyl, arylalkyl, cycloalkylalkyl,
heteroarylalkyl, heterocycloalkylalkyl, aryl,
cycloalkyl, heteroaryl or heterocycloalkyl is
optionally substituted by 1, 2, 3, 4 or 5 substituents
independently selected from halo, Ci_6 alkyl, C2-6
alkenyl, C2-6 alkynyl, Ci-4 haloalkyl, aryl,
cycloalkyl, 



heteroaryl, heterocycloalkyl, CN, NO2, ORa >, SRa' ,
C(=O)R b >, C(=0)NRR d' , C(=O)OR a >,OC(=O)R b >,
OC(=O)NR c'Rd >, NRc >Rd' , NRc'C(=O)R b' , Rc'C(=O)OR
a >, NRc'S(=O)R b >, NRc' S(=O) 2Rb' , S(=O)R b >,
S(=O)NR c d' , S(=O) 2Rb >, or S(=O) 2NRc Rd' ; Ra and
Ra are each, independently, H, Q - alkyl, Q -
haloalkyl, C2-6 alkenyl, C - 6 alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein the Ci_6 alkyl, Q .6
haloalkyl, C2-6 alkenyl, C -6 alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with
OH, amino, halo, C alkyl, Q.6 haloalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or
heterocycloalkyl; Rb and Rb' are each, independently,
H, Ci-6 alkyl, Q .6 haloalkyl, C - alkenyl, C2-6
alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl, wherein the
Q -balkyl, Q .6 haloalkyl, C2-6 alkenyl, C2-6 alkynyl,
aryl, cycloalkyl, heteroaryl, heterocycloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with
OH, amino, halo, Q.6 alkyl, Ci-6 haloalkyl, Q
-bhaloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl or heterocycloalkyl; Rc
and Rd are each, independently, H, Q-io alkyl, Q
-bhaloalkyl, C2-6 alkenyl, C2-6 alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein the Q.io alkyl, C1.6
haloalkyl, C2-6 alkenyl, C2-6 alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with
OH, amino, halo, Q.6 alkyl, Q-6 haloalkyl, Q -
haloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl or heterocycloalkyl; or Rc
and Rd together with the N atom to which they are
attached form a A-, 5~, 6- or 7-membered
heterocycloalkyl group; and Rc and Rd are each,
independently, H, Cno alkyl, Q .bhaloalkyl, C2-6
alkenyl, Q>-6 alkynyl, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl, wherein the
Q-io alkyl, Q .bhaloalkyl, C -6 alkenyl, C2-6 alkynyl,
aryl, heteroaryl, cycloalkyl, heterocycloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with
OH, amino, halo, Q-6 alkyl, Q-6 haloalkyl, Q.6
haloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl or heterocycloalkyl;or R0'
and Rd > together with the N atom to which they are
attached form a A-, 5-, 6- or 7-membered
heterocycloalkyl group. In some embodiments, when R ,
R , R and R5 are each H, then R6 is other than
unsubstituted phenyl or unsubstituted cycloalkyl. In
some embodiments, R1 is Q 6 alkyl, -6 haloalkyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, each optionally substituted by
1, 2, 3, 4 or 5 R7, or any subgroup thereof. In some
embodiments, R1 is Ci-6 alkyl, Ci-6haloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, each optionally substituted by
1, 2, 3, 4 or 5 R7. In some embodiments, R1 is Ci-6
alkyl, Ci- haloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl, each
optionally substituted by 1, 2, 3, 4 or 5 substituents
independently selected from halo, C - alkyl, Ci-
haloalkyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, CN, NO2, OH, Ci- alkoxy, Ci-4
haloalkoxy, amino, Ci-4 alkylamino, C2-8 dialkylamino,
SRa' , C(=O)Rb', C(O)NR c Rd', C(=O)ORa , OC(=O)Rb >,
OC(=O)NRc Rd', NRc'C(=O)Rb ,NRc'C(=O)ORa >,NRc
>S(=O)2Rb' , S(=O)Rb >, 



S(=O)NRc'Rd' , S(=O)2Rb' , or S(=O)2NRc'Rd >. In some
embodiments, R1 is Ci-6 alkyl, Ci-6 haloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, each optionally substituted by
1, 2, 3, 4 or 5 substituents independently selected
from halo, Ci-4 alkyl, Ci-4 haloalkyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, CN, NO , OH,
Ci-4 alkoxy, Ci- haloalkoxy, amino, Ci-4 alkylamino,
C2- dialkylamino, SH, -S-(Ci-4 alkyl), C(K))H,
C(=O)-(Ci -4 alkyl), C(=O)-(arylalkyl), C(O)NH 2,
alkyl), C(=O)NCCM alkyl)2, C(=O)OH, C(O)O-(CM alkyl),
C(=O)O-(arylalkyl), OC(=O)H, OC(O)-(CM alkyl),
OC(=O)-(arylalkyl), OC(=O)NH2, OC(=O)NH(C1-4 alkyl),
OC(=O)NH-(arylalkyl), OC(=O)N(CM alkyl)2, NHC(O)-(CM
alkyl), NHC(=O)O- (arylalkyl), NHC(K))O-(CM alkyl),
NHC(=O)O-(arylalkyl), NHS(O) 2-(C M alkyl),
NHS(=O)2-(arylalkyl), S(O) 2-(C M alkyl),
S(=O)2-(arylalkyl), S(=O)2NH(Ci -4 alkyl) and
S(=O)2NH(arylalkyl). In some embodiments, R1 is Ci-
alkyl, Ci-6 haloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl, each
optionally substituted by 1, 2 or 3 substituents
independently selected from halo, Ci-4 alkyl, Ci-4
haloalkyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, CN, NO , OH, Ci-4 alkoxy, Ci 4
haloalkoxy, amino, Ci-4 alkylamino, C2-8 dialkylamino,
SH, -S-(Ci-4 alkyl), C(=O)H, C(O)-(CM alkyl),
C(=O)-(arylalkyl), C(=O)NH2, C(O)NH(C M alkyl),
C(O)N(C M alkyl}., C(O)OH, C(O)O-(CM alkyl),
C(=O)O-(arylalkyl), OC(O)H, OC(O)-(C M
alkyl),0C(O)-(arylalkyl), OC(O)NH 2, OC(O)NH(Ci -4
alkyl), 0C(O)NH-(arylalkyl), 0C(=0)N(C 1-4 alkyl)2,
NHC(O)-(Ci -4 alkyl), NHC(=0)0-(arylalkyl), NHC(O)O-(C
1-4 alkyl), NHC(O)0-(arylalkyl), NHS(O) 2-(C1-4
alkyl), NHS(=O) 2-(arylalkyl), S(O) 2- (Ci-4 alkyl),
S(=O)2-(arylalkyl), S(O) 2NH(C 1-4 alkyl) and S(O)
2NH(arylalkyl). In some embodiments, R1 is C1-6 alkyl,
Ci.6 haloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl, each
optionally substituted by 1, 2 or 3 substituents
independently selected from halo, Ci-4 alkyl, Ci-4
haloalkyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, CN, NO , OH, Ci-4 alkoxy,
Ci_4haloalkoxy, amino, Ci-4 alkylamino, C2-
sdialkylamino, C(O)H, C(O )-(C -4 alkyl),
C(O)-(arylalkyl), C(=O)NH 2, C(O)NH(C -4 alkyl),
C(O)N(Ci -4 alkyl)2, C(O)OH, C(O)0-(C alkyl), C(O)O-
(arylalkyl), OC(O)-(Ci -4 alkyl), OC(O)NH 2,
OC(O)NH(Ci -4 alkyl), OC(O)NH- (arylalkyl), OC(=O)N(Ci
-4 alkyl)2, NHC(O)-(C 1-4 alkyl), NHC(0)0-(arylalkyl),
NHS(O) 2-(C1-4 alkyl), NHS(O) 2-(arylalkyl), S(O)
2-(Cj-4 alkyl), S(O) 2-(arylalkyl), S(O) 2NH(Ci -4
alkyl) and S(O) 2NH(arylalkyl). In some embodiments,
R1 is C1-6 alkyl, Ci-6haloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl. In some embodiments, R1 is Ci-6
alkyl or Ci-6 haloalkyl. In some embodiments, R is
Ci-6 alkyl. In some embodiments, R1 is n-propyl. In
some embodiments, R2 is H, C(O)R b, C(O)NR cRd, C(O)0R
a, S(O) 2Rb, Ci-6 alkyl, Ci-6 haloalkyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, or any subgroup thereof,
wherein each of the Ci- alkyl, aryl, heteroaryl,
cycloalkyl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted by 1,
2, 3, 4 or 5 R8, or any subgroup thereof. In some
embodiments, R2 is H, C(O)-(C 1-4 alkyl),
C(O)-(arylalkyl), C(O)O-(Ci -4 alkyl),
C(O)0-(arylalkyl), C(O)NH 2, C(O)NH(Ci -4 alkyl),
C(O)N(Q -4 alkyl)2, Ci-6 alkyl, Ci-6 haloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein each of the Ci-6 alkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted by 1,
2, 3, 4 or 5 substituents independently selected from
halo, Ci-4 alkyl, Ci-4 haloalkyl, aryl, cycloalkyl,
heteroaryl, heterocycloalkyl, CN, NO2, OH, Ci-4
alkoxy, Ci^haloalkoxy, 



amino, C1-4 alkylamino, C2-8 dialkylamino, SH, -S-(Ci
-4 alkyl), C(O)H, C(O)-(Ci -4 alkyl),
C(O)-(arylalkyl), C(O)NH 2, C(O)NH(Ci -4 alkyl),
C(O)N(C 1-4 alkyl)2, C(O)OH, C(O)O-(C 1-4 alkyl),
C(O)0-(arylalkyl), OC(O)H, OC(O)-(Ci -4 alkyl),
0C(O)-(arylalkyl), OC(O)NH 2, OC(O)NH(C 1-4 alkyl),
0C(O)NH-(arylalkyl),alkyl), NHC(=O)O-(arylalkyl),
NHS(=O)2-(C1-4 alkyl), NHS(=O)2-(arylalkyl), S(=O)2-
(CM alkyl), S(=O)2-(arylalkyl), S(=O)2NH(Ci-4 alkyl)
and S(=O)2NH(arylalkyl). In some embodiments, R2 is H,
C^O)-(Ci -4 alkyl), C(=O)-(arylalkyl), C(=O)O-(C1-4
alkyl), C(=O)O-(arylalkyl), C(=O)NH2, alkyl),
C(=O)N(Ci-4 alkyl)2, -6 alkyl, Ci-6 haloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein each of the Ci-6 alkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted by 1,
2 or 3substituents independently selected from halo,
Ci-4 alkyl, Ci-4 haloalkyl, aryl, cycloalkyl,
heteroaryl, heterocycloalkyl, CN, NO2, OH, Ci- alkoxy,
Ci-4 haloalkoxy, amino, Ci-4 alkylamino, C2-
sdialkylamino, SH, -S-(Ci-4 alkyl), C(=0)H, C(=O)-(C 4
alkyl), C(=O)-(arylalkyl), C(=0)NH 2, C(=O)NH(Ci-4
alkyl), C(=0)N(Ci -4 alkyl)2, C(=0)0H, C(=O)O-(Ci -4
alkyl), C(=O)O-(arylalkyl), 0C(=0)H, OC(=O)-(C alkyl),
OC(=O)-(arylalkyl), 0C(=0)NH 2, alkyl),
OC(=O)NH-(arylalkyl), OC(=O)N(Ci-4 alkyl)2,
NHC(=0)-(Ci -4 alkyl), NHC(=O)O-(arylalkyl),
NHC(=0)0-(Ci -4 alkyl), NHC(=O)O-(arylalkyl),
NHS(=O)2-(Ci-4 alkyl), NHS(=O)2-(arylalkyl),
S(=O)2-(CM alkyl), S(=O)2-(arylalkyl), S(=O)2NH(Ci-4
alkyl) and S(=O)2NH(arylalkyl). In some embodiments,
R2 is H, C(=0)- (Ci-4 alkyl), C(=O)-(arylalkyl),
C(=O)O-(Ci-4 alkyl), C(=O)O-(arylalkyl), C(=0)NH 2,
C(=0)NH(Ci -4alkyl), C(=O)N(Ci-4 alkyl)2, Ci-6 alkyl,
Ci-6 haloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl. In some
embodiments, R2 is H, C(O)-(Ci -4 alkyl),
C(=O)-(arylalkyl), C(=O)O-(Ci-4 alkyl),
C(=O)O-(arylalkyl), C(=0)NH 2, C(=0)NH(Ci -4 alkyl),
C(=0)N(d -4 alkyl)2 or Ci-6 alkyl. In some
embodiments, R2 is H, C(=O)-(CM alkyl),
C(=O)-(arylalkyl), C(=O)O-(C1-4 alkyl),
C(=O)O-(arylalkyl), C(=O)NH2, C(O)NH(Ci -4 alkyl),
C(O)N(Ci -4 alkyl)2, or C -3 alkyl. In some
embodiments, R2 is H. In some embodiments, R3, R4 and
R5 are each, independently, H, halo, Si(Ci-Io alkyl)3,
CN NO2, 0Ra, SRa, OC(=O)Ra, 0C(O)0R b, 0C(=0)NR cRd,
C(=O)Ra, C(=0)0R b, C(=0)NR cRd, NRRd, NRcC(=0)R a,
NRC(=0)0R b, NRcS(=O)2Rb, S(=O)R\ S(=0)NR cRd,
S(=O)2Ra, S(=O)2NRRd, Ci-6 alkyl, Ci-6 haloalkyl, C2-6
alkenyl, C2-6 alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl, or any
subgroup thereof, wherein the Ci-6 alkyl, Ci-6
haloalkyl, C2-6 alkenyl, C2-6 alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionallysubstituted by 1, 2
or 3 R9, or any subgroup thereof. In some embodiments,
R3, R4 and R5 are each, independently,H, halo, CN,
NO2, ORa, SR\ OC(=O)Ra, OC(=O)ORb, OC(=O)NRcRd, C(=0)R
3, C(=O)ORb, C(=O)NRcRd, NRcRd, NRcC(=O)Ra,
NRcC(=O)ORb,NRcS(=O)2Rb, S(=O)Ra, S(=O)NRRd, S(=O)2Ra,
S(=O)2NRcRd, Ci-6 alkyl, Ci_6haloalkyl, C2- alkenyl,
C2- alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl, wherein each
of the Ci- alkyl, Ci- haloalkyl, C - alkenyl, C2-6
alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl is optionally
substituted by 1, 2 or 3 substituents independently
selected from halo, Ci- alkyl, Ci-4 haloalkyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, CN, NO2, OH,
Ci-4 alkoxy, Ci-4 haloalkoxy, amino, Ci-4 alkylamino,
C2- 8 dialkylamino, SH, -S-(Ci-4 alkyl), C(=O)H,
C(O)-(Ci -4 alkyl), C(=O)-(arylalkyl), 



C(=O)NH2, C(O)NH(Ci -4 alkyl), C(O)N(Ci -4 alkyl)2,
C(=O)OH, C(=O)O-(CM alkyl), C(=O)O-(arylalkyl),
OC(K))H, OC(=O)-(CM alkyl), OC(=O)-(arylalkyl),
OC(O)NH 2, OC(=O)NH(Ci-4 alkyl), OC(=O)NH-(arylalkyl),
0C(=0)N(Ci -4 alkyl)2, NHC(O)-(Ci -4 alkyl),
NHC(=O)O-(arylalkyl), NHC(O)O-(Ci -4 alkyl),
NHC(=O)O-(arylalkyl), NHS(O) 2-(C M alkyl),
NHS(=O)2-(arylalkyl), S(O) 2-(Ci-4 alkyl), S(O)
2-(arylalkyl), S(O) 2NH(C1-4 alkyl) and
S(=O)2NH(arylalkyl). In some embodiments, R3, R4 and
R5 are each, independently,H, halo, CN, NO2, OH, Ci-4
alkoxy, Ci-4 haloalkoxy, amino, Ci-4 alkylamino, C2-8
dialkylamino, SH, -S-(Ci-4 alkyl), C(O)H, C(O)-(Ci -4
alkyl), C(O)- (arylalkyl), C(O)NH 2, C(O)NH(Ci -4
alkyl), C(O)N(C 1-4 alkyl)2, C(O)OH, C(O)O- (Ci-4
alkyl), C(O)0-(arylalkyl), OC(O)H, OC(O)-(Ci -4
alkyl), 0C(O)-(arylalkyl), OC(O)NH 2, OC(O)NH(Ci -4
alkyl), 0C(O)NH-(arylalkyl), OC(O)N(C 1-4 alkyl)2,
NHC(O)-(C M alkyl), NHC(=O)O-(arylalkyl), NHC(O)O-(Ci
-4 alkyl), NHC(O)O- (arylalkyl), NHS(O) 2-(Ci-4
alkyl), NHS(O) 2-(arylalkyl), S(O) 2-(Ci-4 alkyl),
S(O) 2- (arylalkyl), S(O) 2NH(Ci-4 alkyl), S(O)
2NH(arylalkyl), Ci-6 alkyl, Ci-6 haloalkyl, C2-6
alkenyl, C2-6 alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl, wherein each
of the Ci-6 alkyl, Ci-6 haloalkyl, C2-6 alkenyl, C2-6
alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl is optionally
substituted by 1, 2 or 3 substituents independently
selected from halo, Ci-4 alkyl, Ci-4 haloalkyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, CN, NO , OH,
Ci-4 alkoxy, Ci-4 haloalkoxy, amino, Ci-4 alkylamino,
C2-8 dialkylamino, SH, -S-(Ci- alkyl), C(O)H,C(=O)-(C
1-4 alkyl), C(=O)-(arylalkyl), C(=O)NH 2, C(O)NH(CM
alkyl), C(O)N(CM alkyl) 2, C(=O)OH, C(=0)0-(C M
alkyl), C(=O)O-(arylalkyl), 0C(=0)H, alkyl),
OC(=O)-(arylalkyl), 0C(=0)NH 2, 0C(=0)NH(C 1-4 alkyl),
OC(O)NH- (arylalkyl), alkyl) 2, NHC(=0)-(Ci -4 alkyl),
NHC(=0)0-(arylalkyl), alkyl), NHC(=0)0-(arylalkyl),
NHS(O) 2-(CM alkyl), NHS(=0) 2- (arylalkyl), S(O)
2-(CM alkyl), S(=O)2-(arylalkyl), SC=O)2NH(Ci -4
alkyl) and S(=O) 2NH(arylalkyl). In some embodiments,
R3, R4 and R5 are each, independently, H, halo, CN
NO2, OH, Ci-4 alkoxy, Ci-4 haloalkoxy, amino, Ci-4
alkylamino, C2- dialkylamino, C(O)H, C(=O)-(C 1-4
alkyl), C(=O)-(arylalkyl), C(=O)NH 2, C(O)NH(CM
alkyl), C(O)N(CM alkyl) 2, C(=O)OH, C(O)O-(CM alkyl),
C(=O)O-(arylalkyl), OC(=O)H, alkyl), NHC(O)-(C M
alkyl), NHC(=O)O-(arylalkyl), NHCC=O)O-CCi-4 alkyl),
NHC(=O)O-(arylalkyl), NHSC=O)2-CCi-4 alkyl), NHS(=O)
2- (arylalkyl), Ci_6 alkyl, Ci_6 haloalkyl,
C2-6alkenyl, C2-6alkynyl, aryl, cycloalkyl,
heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein each of the Q.6 alkyl,
Ci_6 haloalkyl, C2-6alkenyl, C2-6 alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted by 1,
2 or 3 substituents independently selected from halo,
Ci-4 alkyl, Ci-4 haloalkyl, aryl, cycloalkyl,
heteroaryl, heterocycloalkyl, CN, NO2, OH, -4 alkoxy,
Ci-4 haloalkoxy, amino, Ci- alkylamino, C2- 8
dialkylamino, C(O)H, C(OKCM alkyl), C(=O)-(arylalkyl),
C(=O)NH 2, CC=O)NH(Ci -4 alkyl), C(O)N(CM alkyl) 2,
C(O)OH, CC=O)O-(Ci-4 alkyl), C(O)O- (arylalkyl),
OC(O)H, OC(O)-(CM alkyl), OC(=O)-(arylalkyl), OC(=O)NH
2, OC(O)NH(C M alkyl), OC(=O)NH-(arylalkyl), OC(O)N(C
M alkyl) 2, NHC(=O)-(Ci -4 alkyl),
NHC(=O)O-(arylalkyl), MKX=O)O-(Ci -4 alkyl),
NHC(=O)O-(arylalkyl), NHS(O) 2-(C M alkyl), NHS(=O)
2-(arylalkyl), S(O) 2-(C M alkyl), S(=O)2-(arylalkyl),
S(=O) 2NH(Ci_4 alkyl) and S(=O)2NH(arylalkyl). In some
embodiments, R3, R4 and R5 are 



each, independently, H, Ci-4 alkoxy, halo, Ci_6 alkyl
or C1 haloalkyl. In some embodiments, R3, R4 and R5
are each, independently, H, Ci-4 alkoxy, halo or C1-3
haloalkyl. In some embodiments, R3, R4 and R5 are
each, independently, H, Ci-4 alkoxy, or halo. In some
embodiments, R6 is aryl, cycloalkyl, heteroaryl or
heterocycloalkyl, or any subgroup thereof, each
optionally substituted by 1, 2, 3, 4 or 5 A1, or any
subgroup thereof. In some embodiments, R6 is aryl or
heteroaryl, each optionally substituted by 1,2, 3, 4
or 5 A1. In some embodiments, R6 is aryl optionally
substituted by 1, 2, 3, 4 or 5 A1. In some
embodiments, R6 is aryl substituted by 1, 2, 3, 4 or 5
A1. In some embodiments, R6 is heteroaryl optionally
substituted by 1, 2, 3, 4 or 5 A1. In some
embodiments, R6 is phenyl, naphthyl, pyridyl,
pyrimidinyl, pyrazinyl, pyrazolyl, quinolyl or
indolyl, each optionally substituted by 1, 2, 3, 4 or
5 A1. In some embodiments, R6 is phenyl, 2-naphthyl,
3-pyridyl, 4-pyridyl, pyrimidin-5-yl, pyrazin-2-yl,
pyrazol-3-yl, pyrazol-4-yl, 3-quinolyl, 6-quinolyl, or
indol-5-yl, each optionally substituted by 1, 2, 3, 4
or 5 A1. In some embodiments, R6 is phenyl, naphthyl,
pyridyl, pyrimidinyl, pyrazinyl, pyrazolyl, quinolyl
or indolyl, each optionally substituted by I 52, 3, 4
or 5 halo, CN, NO2, OH, Ci-4 alkoxy, Ci- haloalkoxy,
amino, Ci- alkylamino, C2-8 dialkylamino, NRcRd, SH,
-S-(Ci-4 alkyl), C(=O)H, alkyl), C(=O)-(arylalkyl),
C(=O)NH2, alkyl), C(O)N(Ci -4 alkyl)2, C(O)NR cRd,
C(=O)OH, C(=O)O-(Ci-4 alkyl), C(=O)O-(arylalkyl),
OC(=O)H, OC(=O)-(d -4 alkyl), OC(=O)-(arylalkyl),
OC(=O)NH2, OC(=O)NH(Ci-4 alkyl), OC(=O)NH-(arylalkyl),
OC(O)N(Ci -4 alkyl)2, NHC(=O)-(Ci -4 alkyl),
NHC(=O)O-(arylalkyl), NHC(=O)O-(Ci -4 alkyl), NHC(O)O-
(arylalkyl), NHS(=O)2-(Ci-4 alkyl),
NHS(=O)2-(arylalkyl), S(=O)2-(C!-4 alkyl), S(O) 2-
(arylalkyl), S(=O)2NH(Ci-4 alkyl),
S(=O)2NH(arylalkyl), S(=O)2NRcRd, Ci-6 alkyl, Ci-6
haloalkyl, C2-6 alkenyl, C2-6 alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein each of the Ci-6 alkyl,
Ci- haloalkyl, C2-6 alkenyl, C2-6 alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted by 1,
2 or 3 substituents independently selected from halo,
Cialkyl, Ci-4 haloalkyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, CN, NO2, OH, Ci- alkoxy, C1-4
haloalkoxy, amino, Ci-4 alkylamino, C2- dialkylamino,
RcRd' , SH, -S-(Ci- alkyl), C(=O)H, C(O)-(C J-4
alkyl), C(=O)-(arylalkyl), C(O)NH 2, C(=O)NH(Ci-4
alkyl), C(=0)N(Ci -4 alkyl)2, C(=0)R c Rd', C(=O)OH,
C(=O)O-(C1-4 alkyl), C(=O)O-(arylalkyl), 0C(=0)H,
OC(=O)-(C 1-4 alkyl), OC(=O)-(arylalkyl), 0C(=0)NH 2,
0C(=0)NH(C, -4 alkyl), OC(=O)NH-(arylalkyl),
0C(=0)N(Ci -4 alkyl)2, NHC(=O)-(Ci-4 alkyl),
NHC(=O)O-(arylalkyl) 5NHC(=0)0-(Ci -4 alkyl),
NHC(=O)O-(arylalkyl), NHS(O) 2-(Ci- 4 alkyl),
NHS(=O)2-(arylalkyl), S(O) 2-(CM alkyl), S(O)
2-(arylalkyl), S(=O)2NH(Ci-4 alkyl),
S(=O)2NH(arylalkyl) and S(O) 2NRcRd' . In some
embodiments, R6 is phenyl, naphthyl, pyridyl,
pyrimidinyl, pyrazinyl, pyrazolyl, quinolyl or
indolyl, each optionally substituted by 1, 2, 3, 4 or
5 halo, CN, OH, Ci- alkoxy, CM haloalkoxy, amino,
Ci-4alkylamino, C2-8 dialkylamino, NRcRd C(=O)H,
C(O)-(CM alkyl), C(=O)-(arylalkyl), C(=O)NH2 C(O)NH(CM
alkyl), C(O)N(CM alkyl)2, C(=O)NRcRd, C(=O)OH,
C(O)O-(Ci -4 alkyl), C(=O)O-(arylalkyl), OC(=O)H,
OC(=O)-(Ci-4 alkyl), OC(O)- (arylalkyl), OC(=O)NH2,
OC(=O)NH(C1-4 alkyl), 0C(O)NH-(arylalkyl), OC(O)N(Ci.
4alkyl)2, NHC(O)-(CM alkyl), NHC(=O)O-(arylalkyl),
NHC(O)O-(Ci -4 alkyl), NHC(=O)O-(arylalkyl), NHS(O)
2-(Ci-4 alkyl), NHS(=O)2-(arylalkyl), S(O) 2-(Ci-4
alkyl), S(=O)2-(arylalkyl), S(O) 2NH(C M alkyl),
S(=O)2NH(arylalkyl), S(=O)2NRRd, Ci-6 alkyl, -
haloalkyl, C2-6 alkenyl, C2-6 alkynyl, aryl,
cycloalkyl, heteroaryl, 



heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl. In some
embodiments, R6 is phenyl, naphthyl, pyridyl,
pyrimidinyl, pyrazinyl, pyrazolyl, quinolyl or
indolyl, each optionally substituted by 1, 2 or 3
halo, CN, OH, Ci- alkoxy, Ci- 4 haloalkoxy, amino,
Ci-4 alkylamino, C2-8 dialkylamino, NRcRd, C(=O)H,
C(O)-(C M alkyl), C(=O)-(arylalkyl), C(O)NH 2,
C(O)NH(Ci -4 alkyl), C(O)N(C M alkyl)2, C(=O)NRcRd,
C(O)OH, C(=O)O-(C alkyl), C(=O)O-(arylalkyl), S(O)
2-(C -4 alkyl), S(=O)2-(arylalkyl), S(O) 2NH(Ci-4
alkyl), S(=O)2NH(arylalkyl), S(=O)2NRcRd, Ci-6 alkyl,
Ci- haloalkyl, C2-6alkenyl, C2-6alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl. In some embodiments, R6 is
phenyl substituted by 1, 2 or 3 halo, CN, OH, Ci-
alkoxy, Cihaloalkoxy, amino, Ci-4 alkylamino, C2-8
dialkylamino, NRRd, C(=O)H, C(=O)-(Ci-4 alkyl),
C(=O)-(arylalkyl), C(=O)NH2, C(O)NH(C M alkyl),
C(O)N(CM alkyl)2, C(=O)NRRd, C(O)OH, C(O)O-(Ci -4
alkyl), C(=O)O-(arylalkyl), S(O) 2-(CM alkyl),
S(=O)2-(arylalkyl), S(=O)2NH(Ci-4 alkyl),
S(=O)2NH(arylalkyl), S(=O)2NRcRd, Ci-6 alkyl, Ci-
haloalkyl, C2 alkenyl, C2-6alkynyl, aryl, cycloalkyl,
heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl. In some embodiments, R6 is
naphthyl, pyridyl, pyrimidinyl, pyrazinyl, pyrazolyl,
quinolyl or indolyl, each optionally substituted by 1,
2 or 3 halo, CN, OH, Ci 4 alkoxy, Ci-4 haloalkoxy,
amino, Ci-4 alkylamino, C2-8 dialkylamino, NRcRd,
C(=O)H, C(=O)-(Ci-4 alkyl), C(=O)-(arylalkyl), C(O)NH
2, C(O)NH(Ci -4 alkyl), C(O)N(C M alkyl)2, C(=O)NRRd,
C(O)OH, C(O)O-(Ci -4 alkyl), C(=O)O-(arylalkyl), S(O)
2-(Ci-4 alkyl), S(=O)2-(arylalkyl), S(O) 2NH(Ci-4
alkyl), S(=O)2NH(arylalkyl), S(=O)2NRcRd, Ci-6 alkyl,
Ci-6 haloalkyl, C2- alkenyl, C2-6alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl.In some embodiments, R7, R8 and
R9 are each, independently, halo, Ci-4 alkyl, Ci-4
haloalkyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, CN, NO2, OR ' , SRa >, C(=O)R b' ,
C(=O)NR c Rd' , C(=O)OR a >, OC(=O)R b' , OC(=O)NR c
Rd >, NRc >Rd' , NRc'C(=O)R b >, NRc'C(=O)OR a' NRc
>S(=O) 2Rb' , S(=O)R b >, S(=O)NR c Rd >, S(=O) 2Rb' ,
or S(=O) 2NRc'Rd' , or any subgroup thereof. In some
embodiments, A1 is halo, CN, NO2, ORa, SRa, C(=0)R b,
C(=O)NR cRd, C(=O)OR a, OC(=O)R b, OC(=O)NR cRd,
NRcRd, NRC(=O)R d, NRcC(=O)OR a, , NRS(=O)R b,NR
cS(=O) 2Rb, S(=O)R b, S(=O)NR cRd, S(=O) 2Rb, S(=O)
2NRcRd, Ci-4 alkoxy, amino, Ci-4 alkylamino, C2-
dialkylamino, - alkyl, C2-6 alkenyl, C2-6 alkynyl,
arylalkyl, cycloalkylalkyl, heteroarylalkyl,
heterocycloalkylalkyl, aryl, cycloalkyl, heteroaryl or
heterocycloalkyl, or any subgroup thereof, wherein
each of the Ci_6 alkyl, C2-6alkenyl, C2-6 alkynyl,
arylalkyl, cycloalkylalkyl, heteroarylalkyl,
heterocycloalkylalkyl, aryl, cycloalkyl, heteroaryl or
heterocycloalkyl is optionally substituted by 1, 2, 3,
4 or 5 substituents independently selected from halo,
Ci-6 alkyl, C2-6 alkenyl, C - alkynyl, Ci-4 haloalkyl,
aryl, cycloalkyl, heteroaryl, heterocycloalkyl, CN,
NO2, ORa' , SRa >, C(=O)R b' , C(=O)NR c'Rd' , C(=O)OR
a >, OC(=O)R b' , 0C(=0)NR c Rd >, NRc'Rd >, NR'C(=0)R
b' , NRc'C(=0)0R a' , NRc'S(=O)R b >, NRc S(=O) 2Rb >,
S(=O)R b' , S(=O)NR 'Rd' , S(=O) 2Rb' , or S(=O) 2NRc
>Rd' , or any subgroup thereof. In some embodiments,
Ra and Ra are each, independently, H, - alkyl,
haloalkyl, C2-6 alkenyl, C2-6 alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, or any subgroup thereof,
wherein the C1 alkyl, Ci- haloalkyl, C2- alkenyl, C2-6
alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or 



heterocycloalkylalkyl is optionally substituted with
OH, amino, halo, - alkyl, Ci-6 haloalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or
heterocycloalkyl, or any subgroup thereof. In some
embodiments, R and Rb are each, independently, H, Ci-
alkyl, - haloalkyl, C2 alkenyl, C2- alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, or any subgroup thereof,
wherein the Q -6 alkyl, C1 haloalkyl, C2- alkenyl, C2-
alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl is optionally
substituted with OH, amino, halo, Q.6 alkyl,
C1haloalkyl, Ci-6 haloalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, cycloalkyl or
heterocycloalkyl, or any subgroup thereof. In some
embodiments, R and Rd are each, independently, H,
Ci-I0 alkyl, Ci-6 haloalkyl, C2-6 alkenyl, C2-6
alkynyl, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl, or any
subgroup thereof, wherein the Ci-I0 alkyl, C1
haloalkyl, C2-6 alkenyl, C2-6 alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with
OH, amino, halo, Ci.6 alkyl, Ci_6 haloalkyl, .6
haloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl or heterocycloalkyl, or
any subgroup thereof. In some embodiments, Rc and Rd
together with the N atom to which they are attached
form a A-, 5-, 6- or 7-membered heterocycloalkyl
group, or any subgroup thereof. In some embodiments,
Rc and Rd are each, independently, H, Ci-I0 alkyl, C
haloalkyl, C2-6 alkenyl, C2-6 alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, or any subgroup thereof,
wherein the Ci-I0 alkyl, Ci_6 haloalkyl, C2-6 alkenyl,
C2-6 alkynyl, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl is optionally
substituted with OH, amino, halo, Ci-balkyl, -
haloalkyl, .6 haloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl or heterocycloalkyl, or
any subgroup thereof. In some embodiments, Rc and Rd
together with the N atom to which they are attached
form a A-, 5-, 6- or 7-membered heterocycloalkyl
group, or any subgroup thereof. In some embodiments,
when R2, R3, R4 and R5 are each H, then R6 is other
than unsubstituted phenyl or unsubstituted cycloalkyl.
In some embodiments, R6 is phenyl, naphthyl, pyridyl,
pyrimidinyl, pyrazinyl, pyrazolyl, quinolyl or
indolyl, each optionally substituted by 1, 2, 3, 4 or
5 halo, CN, NO2, OH, Ci_4 alkoxy, Ci^haloalkoxy,
amino, Ci- alkylamino, C2-8 dialkylamino, NRR d, SH,
-S-(Ci -4 alkyl), C(O)H, C(O)-(C M alkyl),
C(=O)-(arylalkyl), C(=0)NH 2, C(O)NH(CM alkyl),
C(O)N(CM alkyl) 2, C(=O)NRR d, C(O)OH, C(O)O-(CM
alkyl), C(=O)O-(arylalkyl), OC(O)H, OC(O)-(CM alkyl),
OC(=O)-(arylalkyl), OC(=O)NH 2, 0C(=0)NH(Ci-4 alkyl),
OC(=O)NH-(arylalkyl), OC(O)N(CM alkyl) 2,NHC(=O)-(C1-4
alkyl), NHC(=O)O-(arylalkyl), NHC(=O)O-(C1-4 alkyl),
NHC(=O)O- (arylalkyl), alkyl), S(=O)2- (arylalkyl),
S(=O)2NH(CM alkyl), S(=O)2NH(arylalkyl), S(=O)2NRcRd,
Ci-6 alkyl, Ci-6 haloalkyl, C2-6 alkenyl, C2-6
alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl, wherein each
of the Ci-6 alkyl, Ci-6 haloalkyl, C2-6 alkenyl, C2-6
alkynyl, aryl, cycloalkyl, heteroaryl, 



heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl is optionally
substituted by 1, 2 or 3 substituents independently
selected from halo, Ci-4 alkyl, Ci-4 haloalkyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, CN, NO2, OH,
Ci-4 alkoxy, Ci-4 haloalkoxy, amino, Ci-4 alkylamino,
C - dialkylamino, RRd , SH, -S-(Ci-4 alkyl), C(=0)H,
C(=O)-(Ci-4 alkyl), C(=O)-(arylalkyl), C(=0)NH 2,
C(=0)NH(C M alkyl), C(=O)N(CM alkyl)2, C(=0)R c Rd' ,
C(=O)OH, C(=O)O-(C1-4 alkyl), C(=O)O-(arylalkyl),
OC(=O)H, OC(=O)-(Ci-4 alkyl), OC(=O)-(arylalkyl),
OC(=O)NH2, OC(=O)NH(Ci-4 alkyl), OC(=O)NH-(arylalkyl),
OC(=O)N(Ci-4 alkyl)2, NHC^O)-(Ci -4 alkyl),
NHC(=O)O-(arylalkyl), NHC(=0)0-(C M alkyl),
NHC(=O)O-(arylalkyl), NHS(O) 2-(C I- 4 alkyl),
NHS(=O)2-(arylalkyl), S(O) 2-(C M alkyl),
S(=O)2-(arylalkyl), S(=O)2NH(Ci-4 alkyl),
S(=O)2NH(arylalkyl) and S(=O)2NRRd' ; Rc and Rd
together with the N atom to which they are attached
form a A-, 5-, 6- or 7-membered heterocycloalkyl
group; and Rc and Rd together with the N atom to which
they are attached form a A-, 5-, 6- or 7- membered
heterocycloalkyl group. In some embodiments, R6 is
phenyl, naphthyl, pyridyl, pyrimidinyl, pyrazinyl,
pyrazolyl, quinolyl or indolyl, each optionally
substituted by 1, 2, 3, 4 or 5 halo, CN, OH, Ci-4
alkoxy, Ci-4 haloalkoxy, amino, Ci-4 alkylamino, C2-8
dialkylamino, NRcRd, C(=0)H, C(K)HCM alkyl),
C(O)-(arylalkyl), C(=0)NH 2, C(O)NH(CM alkyl),
C(O)N(CM alkyl)2, C(=O)NRcRd, C(O)OH, C(=O)O-(Ci-4
alkyl), C(=O)O-(arylalkyl), OC(O)H, OC(O)-(CM alkyl),
OC(=O)-(arylalkyl), OC(O)NH 2, OC(O)NH(C M alkyl),
OC(=O)NH-(arylalkyl), OC(O)N(CM alkyl)2, NHC(O)-(C M
alkyl), NHC(=O)O- (arylalkyl), NHC(O)O-(CM alkyl),
NHC(=O)O-(arylalkyl), NHS(O) 2-(CM alkyl),
NHS(=O)2-(arylalkyl), S(O) 2-(CM alkyl),
S(=O)2-(arylalkyl), S(=O)2NH(C1-4 alkyl),
S(=O)2NH(arylalkyl), S(=O)2NRcRd, Ci-6 alkyl, Ci-6
haloalkyl, C2-6 alkenyl, C2-6 alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl; and Rc and Rd together with the
N atom to which they are attached form a A-, 5-, 6- or
7-membered heterocycloalkyl group.In some embodiments,
R6 is phenyl, naphthyl, pyridyl, pyrimidinyl,
pyrazinyl, pyrazolyl, quinolyl or indolyl, each
optionally substituted by 1, 2 or 3 halo, CN, OH,
Cialkoxy, Q^haloalkoxy, amino, Ci- alkylamino, C -
dialkylamino, NR0R , C(=O)H, alkyl),
C(=O)-(arylalkyl), C(=O)NH2, alkyl), Q=O)N(Q -4
alkyl)2, C(=O)NRcRd, Q=O)OH, C(=O)O-(Ci-4 alkyl),
C(=O)O-(arylalkyl), OC(=O)H, OC(=O)-(CM alkyl),
OC(=O)-(arylalkyl), OC(=O)NH2, OQ=O)NH(Q -4 alkyl),
OQ=O)NH-(arylalkyl), OC(=O)N(Ci-4 alkyl)2,
NHC(=O)-(Ci-4 alkyl), NHQ=O)O- (arylalkyl), NHQ=O)O-(Q
-4 alkyl), NHC(=O)O-(arylalkyl), NHS(=O)2-(Ci-4
alkyl), NHS(=O)2-(arylalkyl), S(=O)2-(Ci-4 alkyl),
S(=O)2-(arylalkyl), S(=O)2NH(Ci-4 alkyl),
S(=O)2NH(arylalkyl), S(=O)2NRcRd, Ci-6 alkyl, C1-6
haloalkyl, C2-6 alkenyl, C2-6 alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl; and R and Rd together with the
N atom to which they are attached form a 4-, 5-, 6- or
7-membered heterocycloalkyl group. In some
embodiments, R6 is phenyl, naphthyl, pyridyl,
pyrimidinyl, pyrazinyl, pyrazolyl, quinolyl or
indolyl, each optionally substituted by 1, 2 or 3
halo, CN, OH, Ci-4 alkoxy, Ci4 haloalkoxy, amino, Ci-4
alkylamino, C2-8 dialkylamino, NRcRd, C(=O)H, Q=O)-(Q
-4 alkyl), C(=O)-(arylalkyl), C(=0)NH 2, C(=0)NH(C 1-4
alkyl), Q=O)N(Q -4 alkyl)2, C(=0)NRRd, C(=O)OH,
Q=O)O-(Q -4 alkyl), C(=O)O-(arylalkyl), S(=O)2-(Q -4
alkyl), S(=O)2-(arylalkyl), S(=O)2NH(Q -4 alkyl),
S(=O)2NH(arylalkyl), S(=O)2NRcRd, 



Ci-6 alkyl, Ci-6 haloalkyl, C2-6 alkenyl, C -6
alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl; and Rc and
Rd together with the N atom to which they are attached
form a A-, 5-, 6- or 7- membered heterocycloalkyl
group. In some embodiments, R6 is phenyl substituted
by 1, 2 or 3 halo, CN, OH, Ci-4 alkoxy, Ci-4
haloalkoxy, amino, Q -4 alkylamino, C2-8 dialkylamino,
NRRd, Q=O)H, Q=O)-(Q -4 alkyl), Q=O)-(arylalkyl),
Q=O)NH 2, C(=0)NH(C alkyl), Q=O)N(Q -4 alkyl)2,
C(=0)NRRd, Q=O)OH, Q=O)O-(Q -4 alkyl),
C(=O)O-(arylalkyl), S(=O)2-(Q -4 alkyl),
S(=O)2-(arylalkyl), S(=O)2NH(CM alkyl),
S(=O)2NH(arylalkyl), S(=O)2NRRd, Ci-6 alkyl, Q -6
haloalkyl, C2-6 alkenyl, C2-6 alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl; and Rc and Rd together with the
N atom to which they are attached form a 4-, 5-, 6- or
7- membered heterocycloalkyl group.In some
embodiments, R6 is naphthyl, pyridyl, pyrimidinyl,
pyrazinyl, pyrazolyl, quinolyl or indolyl, each
optionally substituted by 1, 2 or 3 halo, CN, OH,
Cialkoxy, Ci- haloalkoxy, amino, Ci-4 alkylamino, C -
dialkylamino, NRcRd, C(=O)H, C(=O)-(C alkyl),
C(=O)-(arylalkyl), C(=O)NH 2, C(=O)NH(C M alkyl),
C(=O)N(C 1-4 alkyl) 2, C(=O)NRR d, C(=O)OH, alkyl),
C(=O)O-(arylalkyl), S(=O) 2-(Ci -4 alkyl), S(=O)
2-(arylalkyl), S(=O) 2NH(C 1-4 alkyl), S(=O)
2NH(arylalkyl), S(=O) 2NRcRd, Ci-6 alkyl, Ci_6
haloalkyl, C2-6 alkenyl, C2-6 alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl; and Rc and Rd together with the
N atom to which they are attached form a 4-, 5-, 6- or
7- membered heterocycloalkyl group. Also provided
herein are novel compounds of structural formula II:
II or a pharmaceutically acceptable salt, tautomer, or
in vzv-hydrolysable precursor thereof, wherein: R1 is
Ci-6 alkyl or Ci_6 haloalkyl; R2 is H, alkyl), C(=O)O-
(arylalkyl), C(=0)NH 2, C(=O)NH(Ci -4 alkyl),
C(=0)N(Ci -4 alkyl) 2 or Ci-6 alkyl; R5 is H, Ci-4
alkoxy, halo, Ci_6 alkyl or C haloalkyl; R6 is phenyl,
naphthyl, pyridyl, pyrimidinyl, pyrazinyl, pyrazolyl,
quinolyl or indolyl, each optionally substituted by 1,
2 or 3 halo, CN, OH, Ci-4 alkoxy, Ci-4 haloalkoxy,
amino, Ci-4 alkylamino, C2-8 dialkylamino, NRcRd,
C(=O)H, C(=O)-(Ci -4 alkyl), C(=O)-(arylalkyl),
C(=O)NH 2, C(=O)NH(C M alkyl), C(=O)N(C M alkyl) 2,
C(=O)NR cRd, C(=O)OH, C(=O)O-(Ci -4 alkyl),
C(=O)O-(arylalkyl), OC(=O)H, 0C(=0> (Ci -4 alkyl),
OC(=O)-(arylalkyl), OC(=O)NH 2, alkyl), OC(=O)NH-
(arylalkyl), OC(=O)N(Ci -4 alkyl) 2, NHC(=O)-(Ci -4
alkyl), NHC(=O)O-(arylalkyl),NHC(O)0-(C M alkyl),
NHC(=O)O-(arylalkyl), alkyl), NHS(O) 2- (arylalkyl),
S(O) 2-(Q -4 alkyl), S(O) 2-(arylalkyl), S(=O) 2NH(C
1-4 alkyl), S(=O) 2NH(arylalkyl), S(=O) 2NRR d, Ci-6
alkyl, Ci-6 haloalkyl, C2-6 alkenyl, C2-6 alkynyl,
aryl, cycloalkyl, heteroaryl, heterocycloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl; and Rc and Rd together with the
N atom to which they are attached form a 4-, 5-, 6- or
7-membered heterocycloalkyl group. In some
embodiments, when R2 and R5 are each H, then R6 is
other than unsubstituted phenyl. In some embodiments,
R1 is Ci-6 alkyl or Ci_6 haloalkyl, or any subgroup
thereof. 



In some embodiments, R1 is Ci-6 alkyl. In some
embodiments, R1 is n-propyl. In some embodiments, R2
is H, alkyl), C(=O)-(arylalkyl), C(O)O- (C1-4 alkyl),
C(=O)O-(arylalkyl), C(O)NH 2, C(=O)NH(C 1-4 alkyl),
C(O)N(Q -4 alkyl) 2 or Q -6 alkyl, or any subgroup
thereof. In some embodiments, R2 is H, C(=O)-(Ci- 4
alkyl), alkyl), C(=O)O-(arylalkyl) or C1-5 alkyl. In
some embodiments, R2 is H. In some embodiments, R5 is
H, Q -4 alkoxy, halo, Ci_6 alkyl or Ci_6 haloalkyl, or
any subgroup thereof. In some embodiments, R5 is H,
Ci- alkoxy or halo. In some embodiments, R6 is phenyl,
naphthyl, pyridyl, pyrimidinyl, pyrazinyl, pyrazolyl,
quinolyl or indolyl, or any subgroup thereof, each
optionally substituted by 1, 2 or 3 halo, CN, OH, Ci-4
alkoxy, Ci-4 haloalkoxy, amino, Ci- alkylamino, C -S
dialkylamino, NR0R 3, C(=O)H, C(=O)-(C M alkyl),
C(=O)-(arylalkyl), C(=O)NH 2, C(=O)NH(Ci -4 alkyl),
C(=O)N(Ci -4 alkyl) 2, C(=O)NRR d, C(=O)OH, C(=O)O-(Ci
-4 alkyl), C(=O)O-(arylalkyl), OC(=O)H, OC(=O)-(Ci -4
alkyl), OC(=O)-(arylalkyl), OCC=O)NH2, OCC=O)NH(Ci -4
alkyl), OC(=O)NH-(arylalkyl), OCC=O)N(Ci -4 alkyl) 2,
NHC(=0)-(Ci -4 alkyl), NHC(=O)O-(arylalkyl),
NHC(=O)O-(Ci -4 alkyl), NHC(O)O- (arylalkyl),
NHSC=O)2-(C 1-4 alkyl), NHS(=O) 2-(arylalkyl), S(O)
2-(Q 4 alkyl), S(O) 2- (arylalkyl), S(=O) 2NH(C 1-4
alkyl), S(=O) 2NH(arylalkyl), S(=O) 2NRcRd, Q -6
a]kyl, Ci-6 haloalkyl, C2-6 alkenyl, C2-6 alkynyl,
aryl, cycloalkyl, heteroaryl, heterocycloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, or any subgroup thereof. In
some embodiments, R6 is phenyl substituted by 1, 2 or
3 halo, CN, OH, Ci-4 alkoxy, Ci-4 haloalkoxy, amino,
Ci-4 alkylamino, C2- dialkylamino, NRR d, C(=0)H,
C(O)-(Ci -4 alkyl), C(=O)-(arylalkyl), C(O)NH 2,
C(O)NH(Ci -4 alkyl), C(O)N(Ci -4 alkyl) 2, C(O)NR cRd,
C(O)OH, C(O)O-(Ci -4 alkyl), C(O)0-(arylalkyl), S(O)
2-(Q -4alkyl), S(=O) 2-(arylalkyl), d -6 alkyl, Ci_6
haloalkyl, C2-6alkenyl, C2-6 alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl. In some embodiments, R6 is
phenyl, naphthyl, pyridyl, pyrimidinyl, pyrazinyl,
pyrazolyl, quinolyl or indolyl, each substituted by 1,
2 or 3 C1-4 alkoxy or Ci-4 alkyl. In some embodiments,
R6 is phenyl, naphthyl, pyridyl, pyrimidinyl,
pyrazinyl, pyrazolyl, quinolyl or indolyl, each
substituted by 2 Ci-4 alkoxy or Ci-4 alkyl. In some
embodiments, Rc and Rd together with the N atom to
which they are attached form a 4-, 5-, 6- or
7-membered heterocycloalkyl group, or any subgroup
thereof. In some embodiments, R6 is phenyl substituted
by 1, 2 or 3 halo, CN, OH, Ci-4 alkoxy, Ci-4
haloalkoxy, amino, Ci-4 alkylamino, C - dialkylamino,
NRcRd, C(=O)H, C(=O)-(Ci -4 alkyl), C(=O)-(arylalkyl),
C(=0)NH 2, C(=O)NH(C alkyl), C(^=O)N(Ci-4 alkyl) 2,
C(=O)NR cRd, C(=O)OH, alkyl), C(=O)O-(arylalkyl),
S(=O) 2-(Ci -4 alkyl), S(=O) 2-(arylalkyl), S O)2NH(Ci
-4 alkyl), S(=O) 2NH(arylalkyl), S(=O) 2NRcRd, Ci-6
alkyl, Ci_6 haloalkyl, C2-6alkenyl, C2-6 alkynyl,
aryl, cycloalkyl, heteroaryl, heterocycloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl; and Rc and Rd together with the
N atom to which they are attached form a A-, 5-, 6- or
7- membered heterocycloalkyl group. In some
embodiments, R1 is n-propyl and R2 is H. In some
embodiments, the present invention provides the
following compounds:
4-amino-7-fluoro-8-phenyl-N-propyl-cinnoline-3-carboxa
mide;
4-amino-7-chloro-8-phenyl-N-propyl-cinnoline-3-carboxa
mide;
4-amino-7-methoxy-8-phenyl-N-propyl-cinnoline-3-carbox
amide; 



4-amino-7-chloro-8-(2,5-dimethylphenyl)-N-propyl-cinno
line-3-carboxamide;
4-amino-8-(2,4-dimethoxypyrimidin-5-yl)-N-propyl-ciiin
oline-3-carboxamide;
4-amino-8-(5-methoxy-3-pyridyl)-N-propyl-cinnoline-3-c
arboxamide;
4-amino-8-(2-methoxypyrimidin-5-yl)-N-propyl-cirmoline
-3-carboxamide;
4-amino-8-(3-fluoro-2-methoxy-phenyl)-N-propyl-cinnoli
ne-3-carboxamide;
4-amino-8-[4-methoxy-2-(trifluoromethyl)phenyl]-N-prop
yl-cinnoline-3- carboxamide;
4-amino-8-(2,5-difluoro-4-methoxy-phenyl)-N-propyl-cin
noline-3-carboxamide;
4-amino-8-(5-fluoro-6-methoxy-3-pyridyl)-N-propyl-cinn
oline-3-carboxamide;
4-amino-8-(5-chloro-6-methoxy-3-pyridyl)-N-propyl-cinn
oline-3-carboxamide;
4-amino-8-(3,5-dichlorophenyl)-N-propyl-cinnoline-3-ca
xboxamide;
4-amino-8-(3,5-difluorophenyl)-N-propyl-cinnoline-3-ca
rboxamide;
4-amino-8-(5-azetidin-l-ylcarbonyl-3-pyridyl)-N-propyl
-cinnoline-3- carboxamide;
4-amino-8-(2,3-dimethoxyphenyl)-N-propyl-cinnoline-3-c
arboxamide;
4-amino-8-(4-dimethylaminophenyl)-N-propyl-cinnoline-3
-carboxamide;
4-amino-8-(3-methoxyphenyl)-N-propyl-cinnolme-3-carbox
amide;
4-amino-8-(3,4-dimethoxyphenyl)-N-propyl-cinnoline-3-c
arboxamide;
4-amino-8-(2,5-dimethoxyphenyl)-N-propyl-cinnoline-3-c
arboxamide;
4-amino-8-(3,5-dimethoxyphenyl)-N-propyl-cinnoline-3-c
arboxainide;
4-aniino-8-(2,4-dimethoxyphenyl)-N-propyl-cinnoline-3-
carboxamide;
4-amino-8-(2-fluoro-3-pyridyl)-N-propyl-cinnoline-3-ca
rboxamide;
4-amino-8-(2,3-difluorophenyl)-N-propyl-cinnolme-3-car
boxamide;
4-amino-8-(2,3-dichlorophenyl)-N-propyl-ciimoline-3-ca
rboxaniide;
4-amino-N-propyl-8-(6-quinolyl)cinnoline-3-carboxamide
;
4-amino-N-propyl-8-(3-quinolyl)cinnoline-3-carboxamide
;
4-amino-8-(2-naphthyl)-N-propyl-cinnoline-3-carboxamid
e;
4-amino-8-(lH-indol-5-yl)-N-propyl-cinnoline-3-carboxa
mide;
4-amino-8-(4-methoxy-3-pyridyl)-N-propyl-cinnoline-3-c
arboxamide;
4-amino-8-(3-dimethylaminophenyl)-N-propyl-cinnoline-3
-carboxamide;
4-amino-N-propyl~8-(3,4,5-trimethoxyphenyl)-cinnoline-
3 -carboxamide;
4-amino-8-(2,4-difluorophenyl)-N-propyl-cinnoline-3-ca
rboxamide;
4-amino-8-(3,4-difluorophenyl)-N-propyl-cinnoline-3-ca
rboxamide;
4-amino-N-propyl-8-(2,3,4-trimethoxyphenyl)-cinnoline-
3-carboxamide;
4-amino-8-(2-methoxy-3-pyridyl)-N-propyl-cinnoline-3-c
arboxamide;
4-amino-8-(2,6-dimethoxy-3-pyridyl)-N-propyl-cinnoline
-3-carboxamide;
4-amino-8-(2,5-dimethylphenyl)-N-propyl-cinnoline-3-ca
rboxamide; - -amino- - ropylcarbamoy^cinnolin-
-ylJbenzoic acid;
4-amino-8-(3-azetidin-l-ylcarbonylphenyl)-N-propyl-cin
noline-3-carboxamide;
4-amino-N-propyl-8-pyrazin-2-yl-cinnoline-3-carboxamid
e;
4-amino-N-propyl-8-(3-pyridyl)cinnoline-3-carboxainide
;
4-amino-8-(3-methylsulfonylphenyl)-N-propyl-cinnoline-
3-carboxamide;
4-amino-8-(3-cyanophenyl)-N-propyl-cinnoline-3-carboxa
mide;
4-amino-N-propyl-8-(2-pyridyl)cinnoline-3-carboxamide;
4-amino-8-[3,5-bis(trifluoromethyl)phenyl]-N-propyl-ci
nnoline-3-carboxamide;
4-amino-N-propyl-8-(lH-pyrazol-4-yl)cinnoline-3-carbox
amide;
4-amino-8-[2-chloro-5-(trifluoromethyl)phenyl]-N-propy
l-cinnoline-3- carboxamide; 



4-amino-8-(2-methoxy-5-methyl-phenyl)-N-propyl-cinnoli
ne-3-carboxamide;
4-amino-N-propyl-8-[2-(trifluoromethyl)phenyl]-cinnoli
ne-3-carboxamide;
4-amino-8-(5-chloro-2-methoxy-phenyl)-N-propyl-cinnoli
ne-3-carboxamide;
4-amino-N-propyl-8-(4-pyridyl)cinnoline-3-carboxamide;
4-amino-8-(2,5-dichlorophenyl)-N-propyl-cinnoline-3-ca
rboxamide;
4-amino-8-(2,5-difluorophenyl)-N-propyl-cinnoline-3-ca
rboxamide;
4-amino-8-(l-methyl-lH-pyrazol-4-yl)-N-propyl-cinnolin
e-3-carboxamide;
4-amino-8-(2-fluoro-3-methoxy-phenyl)-N-propyl-cinnoli
ne-3-carboxamide;
4-arnino-8-(2,5-dimethyl-2H-pyrazol-3-yl)-N-propyl-cin
noline-3-carboxamide;
4-amino-8-[2-fluoro-5-(trifluoromethyl)plienyl]-N-prop
yl-cinnoline-3- carboxamide;
4-amino-8-(2-fluoro-5-methyl-phenyl)-N-propyl-cinnolin
e-3-carboxamide;
4-amino-8-(2-fluoro-4-methyl-phenyl)-N-propyl-cinnolin
e-3-carboxamide;
4-amino-8-(5-fluoro-2-methyl-phenyl)-N-propyl-cinnolin
e-3-carboxamide;
4-amino-8-(4-fluoro-2-methoxy-phenyl)-N-propyl-cinnoli
ne-3-carboxamide;
4-amino-8-(3-fluoro-4-methoxy-phenyl)-N-propyl-cinnoli
ne-3-carboxamide;
4-amino-8-(2-fluoro-6-methoxy-phenyl)-N-propyl-cinnoli
ne-3-carboxamide;
4-amino-8-(2-fluoro-5-methoxy-phenyl)-N-propyl-cinnoli
ne-3-carboxamide;
4-amino-8-(5-fluoro-2-methoxy-phenyl)-N-propyl-cinnoli
ne-3-carboxamide;
4-amino-8-(4-methoxyphenyl)-N-propyl-cinnoline-3-carbo
xamide;
4-amino-8-(4-fluorophenyl)-N-propyl-cinnoline-3-carbox
amide;
4-amino-N-propyl-8-[4-(trifluoromethoxy)phenyl]-cinnol
ine-3-carboxamide;
4-amino-N-propyl-8-[3-(trifluoromethoxy)phenyl]-cinnol
ine-3-carboxamide;
4-amino-8-(6-methoxy-3-pyridyl)-N-propyl-cinnoline-3-c
arboxamide;
4-amino-8-(4-methoxy-3,5-dimethyl-phenyl)-N-propyl-cin
noline-3- carboxamide;
4-amino-8-(4-methoxy-3-methyl-phenyl)-N-propyl-cinnoli
ne-3-carboxamide;
4-amino-8-(2-fluoro-4-methoxy-phenyl)-N-propyl-cinnoli
ne-3-carboxamide;
4-amino-8-(6-methylpyridin-3-yl)-N-propylcinnoline-3-c
arboxamide;
4-amino-8-(4-methylpyridin-3-yl)-N-propylcinnoline-3-c
arboxamide;
4-amino-8-(5-methoxy-2-methylphenyl)-N-propylcinnoline
-3-carboxamide; and
4-Amino-8-(2,4-dimethoxyphenyl)-7-fluoro-N-propylciii
aoline-3-carboxamide; or a pharmaceutically acceptable
salt thereof, or any subgroup thereof. In some
embodiments, the present invention provides the
following compounds:
4-aniino-8-(2,4-dimemoxypyrimidin-5-yl)-N-propyl-cinno
line-3-carboxamide; 4-amino-
8-(2,5-dimethoxyphenyl)-N-propyl-cinnoline-3-carboxami
de; 4-amino-8-(4-methoxy-3-
pyridyl)-N-propyl-cinnoline-3-carboxamide; and
4-amino-8-(2-methoxy-5-methylphenyl)-
N-propyl-cinnoline-3-carboxamide; or a
pharmaceutically acceptable salt thereof, or any
subgroup thereof. In some embodiments, the present
invention provides 4-amino-8-(2,4-
dimethoxypyrimidin-5-yl)-N-propyl-cinnoline-3-carboxam
ide, or a pharmaceutically acceptable salt thereof, or
any subgroup thereof. In some embodiments, the present
invention provides the following compounds:
4-amino-8-(3,5-dimethyl-lH-pyrazol-4-yl)-N-propyl-cinn
oline-3-carboxamide;
4-amino-8-(3,5-difluoro-2-methoxyphenyl)-N-propylcinno
line-3-carboxamide;
4-amino-8-[5-(azetidin-l-ylcarbonyl)-2-methoxyphenyl]-
N-propylcinnoline-3- carboxamide; 



4-amino-8-(6-methoxy-2-methylpyridin-3-yl)-N-propylcin
noline-3- carboxamide;
4-amino-N-propyl-8-(l,3,5-trimethyl-lH-pyrazol-4-yl)ci
nnoline-3-carboxamide;
4-amino-N-propyl-8-(2,4,6-trifluoro-3-methoxyphenyl)ci
nnoline-3- carboxamide;
4-amino-8-(2-fluoro-5-methylpyridin-3-yl)-N-propylcinn
oline-3-carboxamide;
4-amino-8-(l,3-dimethyl-lH-pyrazol-5-yl)-N-propylcinno
line-3-carboxamide;
4-amino-8-(2-fluoro-4,6-dimethoxyphenyl)-N-propylcinno
line-3-carboxamide;
4-amino-8-(3,5-difluoro-2-methoxyphenyl)-N-propylcinno
line-3-carboxamide; 4-amino-8-(2,3-dihydro-l
,4-benzodioxin-6-yl)-N-propylcinnoline-3- carboxamide;
4-amino-8-(4,5-difluoro-2-methoxyphenyl)-N-propylcinno
line-3-carboxamide;
4-amino-8-(l,3-benzodioxol-4-yl)-N-propylcinnoline-3-c
arboxamide;
4-amino-8-[5-(azetidin-l-ylcarbonyl)-2-methylphenyl]-N
-propylcinnoline-3- carboxamide;
4-amino-8-(6-methoxy-4-methylpyridin-3-yl)-N-propylcin
noline-3- carboxamide;
4-araino-7-chloro-8-(4-methoxypyridin-3-yl)-N-propylci
nnoline-3- carboxamide;
4-amino-7-fluoro-8-(4-methoxypyridin-3-yl)-N-propylcin
noline-3-carboxamide;
4-amino-7-chloro-8-(2-methoxy-5-methylphenyl)-N-propyl
cinnoline-3- carboxamide;
4-amino-7-fluoro-8-(2-methoxy-5-methylphenyl)-N-propyl
cinnoline-3- carboxamide;
4-amino-8-(2,5-dimethoxyphenyl)-7-chloro-N-propylcinno
line-3-carboxamide;
4-amino-8-(2,5-dimethoxyphenyl)-7-fluoro-N-propylcinno
line-3-carboxamide;
4-amino-8-(2,4-dimethoxypyrimidin-5-yl)-7-chloro-N-pro
pylcinnoline-3- carboxamide;
4-amino-8-(2,4-dimethoxypyrimidin-5-yl)-7-fluoro-N-pro
pylcinnoline-3- carboxamide;
4-amino-N-butyl-8-(4-methoxypyridin-3-yl)cinnoline-3-c
arboxamide;
4-amino-N-ethyl-8-(4-methoxypyridin-3-yl)cinnoline-3-c
arboxamide;
4-amino-8-(4-methoxypyridin-3-yl)-N-methylcinnoline-3-
carboxamide;
4-arnino-N-butyl-8-(2-methoxy-5-rnethylphenyl)cinnolin
e-3-carboxamide; 4-ari
no-N-ethyl-8-(2-methoxy-5-methylphenyl)cinnoline-3-car
boxamide;
4-amino-8-(2-methoxy-5-methylphenyl)-N-methylcinnoline
-3-carboxamide;
4-amino-N-butyl-8-(2,5-dimethoxyphenyl)cinnoline-3-car
boxamide;
4-amino-8-(2,5-dimethoxyphenyl)-N-ethylcinnoline-3-car
boxamide;
4-amino-8-(2,5-dimethoxyphenyl)-N-methylcinnoline-3-ca
rboxamide;
4-amino-N-butyl-8-(2,4-dimethoxypyrimidm-5-yl)cinnolin
e-3-carboxamide;
4-ammo-8-(2,4-dimethoxypyrirmdin-5-yl)-N-ethylcinnolin
e-3-carboxamide;
4-ammo-8-(2,4-dimethoxypyrimidin-5-yl)-N-methylcinnoli
ne-3-carboxamide;
4-arnmo-8-(4-methoxypyridin-3-yl)-N-(tetrahydroflrran-
2-ylmethyl)cinnoline-3- carboxamide;
4-amino-N-isobutyl-8-(4-methoxypyridin-3-yl)cinnoline-
3-carboxamide;
4-amino-N-(2-hydroxypropyl)-8-(4-methoxypyridin-3-yl)c
innoline-3- carboxamide;
4-amino-8-(2-methoxy-5-methylphenyl)-N-(tetrahydroftir
an-2- 



ylmethyl)cinnoline-3-carboxamide;
4-ainino-N-isobutyl-8-(2-metb.oxy-5-methylphenyl)cinno
line-3-carboxamide;
4-amino-N-(2-hydroxypropyl)-8-(2-methoxy-5-methylpheny
l)cinnoline-3- carboxamide;
4-amino-8-(2,5-dimethoxyphenyl)-N-(tetrahydrofuran-2-y
lmethyl)cinnoliiie-3- carboxamide;
4-amino-8-(2,5-dimethoxyphenyl)-N-isobutylcinnoline-3-
carboxamide;
4-amino-8-(2,5-dimethoxyphenyl)-N-(2-hydroxypropyl)cin
noline-3- carboxamide;
4-amino-8-(2,4-dimethoxypyrimidin-5-yl)-N-(tetrahydrof
tiran-2- ylmethyl)cinnoline-3-carboxamide;
4-amino-8-(2,4-dimethoxypyrimidin-5-yl)-N-isobutylcinn
oline-3-carboxainide; and
4-amino-8-(2,4-dimethoxypyrirnidin-5-yl)-N-(2-hydroxyp
ropyl)cinnoline-3- carboxamide; or a pharmaceutically
acceptable salt thereof, or any subgroup thereof. In
some embodiments, the present invention provides the
following compounds:
4-amino-8-(2,3-dimethylphenyl)-N-propyl-cinnoline-3-ca
rboxamide;
4-amino-8-(3,5-dimethylphenyl)-N-propyl-cinnoline-3-ca
rboxamide;
4-amino-8-(2,4-dimethylphenyl)-N-propyl-cinnoline-3-ca
rboxamide;
4-amino-8-(3,4-dimethylphenyl)-N-propyl-cinnoline-3-ca
rboxamide;
4-amino-N-(cyclopropyhnethyl)-8-phenyl-cinnoline-3
-carboxamide;
4-amino-N-propyl-8-(p-tolyl)cinnoline-3-carboxamide;
4-amino-8-(3-chlorophenyl)-N-propyl-cinnoline-3-carbox
amide;
4-amino-8-(4-chlorophenyl)-N-propyl-cinnoline-3-carbox
amide;
4-amino-8-(o-tolyl)-N-propyl-cinnoline-3-carboxamide;
4-amino-8-(m-tolyl)-N-propyl-cinnoline-3-carboxamide;
4-amino-N-propyl-8-(3-thienyl)cinnoline-3-carboxamide;
and
4-amino-8-(2,6-dimethylphenyl)-N-propyl-cinnoline-3-ca
rboxamide; or a pharmaceutically acceptable salt
thereof, or any subgroup thereof.Compounds of the
present invention also include pharmaceutically
acceptable salts, tautomers and in vzvo-hydrolysable
precursors of the compounds of any of the formulas
described herein. Compounds of the invention further
include hydrates and solvates. Compounds of the
invention can be used as medicaments. In some
embodiments, the present invention provides compounds
of any of the formulas described herein, or
pharmaceutically acceptable salts, tautomers or in
vzvo-hydrolysable precursors thereof, for use as
medicaments. In some embodiments, the present
invention provides compounds described herein for use
as medicaments for treating or preventing an anxiety
disorder, cognitive disorder, or mood disorder. In
some embodiments, the present invention provides
compounds of any of the formulas described herein, or
pharmaceutically acceptable salts, tautomers or in
vzvo-hydrolysable precursors thereof, in the
manufacture of a medicament for the treatment or
prophylaxis of an anxiety disorder, cognitive
disorder, or mood disorder. In some embodiments, the
present invention provides a method for the treatment
or prophylaxis of an anxiety disorder comprising
administering to a mammal (including a human) a
therapeutically effective amount of a compound of any
of the formulas 



described herein, or a pharmaceutically acceptable
salt, tautomer or in vzvo-hydrolysable precursor
thereof. As used herein, the phrase "anxiety disorder"
includes, but is not limited to, one or more of the
following: panic disorder, panic disorder without
agoraphobia, panic disorder with agoraphobia,
agoraphobia without history of panic disorder,
specific phobia, social phobia, social anxiety
disorder, obsessive-compulsive disorder, posttraumatic
stress disorder, acute stress disorder, generalized
anxiety disorder, generalized anxiety disorder due to
a general medical condition, and the like. In some
embodiments, the present invention provides a method
for the treatment or prophylaxis of a cognitive
disorder comprising administering to a mammal
(including a human) a therapeutically effective amount
of a compound of any of the formulas described herein,
or a pharmaceutically acceptable salt, tautomer or in
vzvo-hydrolysable precursor thereof. As used herein,
the phrase "cognitive disorder" includes, but is not
limited to, one or more of the following: Alzheimer's
disease, dementia, dementia due to Alzheimer's
disease, dementia due to Parkinson's disease, and the
like. In some embodiments, the present invention
provides a method for the treatment or prophylaxis of
a mood disorder comprising administering to a mammal
(including ahuman) a therapeutically effective amount
of a compound of any of the formulas described herein,
or a pharmaceutically acceptable salt, tautomer or in
vzVohydrolysable precursor thereof. As used herein,
the phrase "mood disorder" is a depressive disorder
including, but is not limited to, one or more of the
following: major depressive disorder, dysthymic
disorder, bipolar depression and/or bipolar mania,
bipolar I with or without manic, depressive or mixed
episodes, bipolar II, cyclothymic disorder, mood
disorder due to a general medical condition, manic
episodes associated with bipolar disorder, mixed
episodes associated with bipolar disorder, and the
like. Anxiety disorders, cognitive disorders, and mood
disorders are defined, for example, in the American
Psychiatric Association: Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition, Text
Revision, Washington, DC, American Psychiatric
Association, 2000. In some embodiments, the present
invention provides a method of treating or preventing
an anxiety disorder, cognitive disorder, or mood
disorder (such as any of those described herein), by
administering to a mammal (including a human) a
compound of any of the formulas described herein or a
pharmaceutically acceptable salt, tautomer or in
vzvo-hydrolysable precursors and a cognitive and/or
memory enhancing agent. In some embodiments, the
present invention provides a method of treating or
preventing an anxiety disorder, cognitive disorder, or
mood disorder (such as any of those described herein),
by administering to a mammal (including a human) a
compound of any of the formulas described herein or a
pharmaceutically acceptable salt, tautomer or in
vzvo-hydrolysable precursors thereof wherein
constituent members are provided herein, and a choline
esterase inhibitor or anti-inflammatory agent. In some
embodiments, the present invention provides a method
of treating or preventing an anxiety disorder,
cognitive disorder, or mood disorder (such as any of
those described herein), by administering to a mammal
(including human) a compound of the present invention,
and an atypical antipsychotic agent. Atypical
antipsychotic agents include, but not limited to,
Olanzapine (marketed as Zyprexa), Aripiprazole
(marketed as Abilify), Risperidone (marketed as
Risperdal), Quetiapine (marketed as Seroquel),
Clozapine (marketed as Clozaril), Ziprasidone
(marketed as Geodon) and Olanzapine/Fluoxetine
(marketed as Symbyax). 



In some embodiments, the mammal or human being treated
with a compound of the present invention, has been
diagnosed with a particular disease or disorder, such
asthose described herein. In these cases, the mammal
or human being treated is in need of such treatment.
Diagnosis, however, need not be previously performed.
The present invention also includes pharmaceutical
compositions which contain, as the active ingredient,
one or more of the compounds of the invention herein
together with at least one pharmaceutically acceptable
carrier, diluent or excipent. When used for
pharmaceutical compositions, medicaments, manufacture
of a medicament, or treating or preventing an anxiety
disorder, cognitive disorder, or mood disorder (such
as any of those described herein), compounds of the
present invention include the compounds of any of the
formulas described herein, and pharmaceutically
acceptable salts, tautomers and in
vzVo-hydrolysableprecursors thereof. Compounds of the
present invention further include hydrates and
solvates. The definitions set forth in this
application are intended to clarify terms used
throughout this application. The term "herein" means
the entire application. As used in this application,
the term "optionally substituted," as used herein,
means that substitution is optional and therefore it
is possible for the designated atom or moiety to be
unsubstituted. In the event a substitution is desired
then such substitution means that any number of
hydrogens on the designated atom or moiety is replaced
with a selection from the indicated group, provided
that the normal valency of the designated atom or
moiety is not exceeded, and that the substitution
results in a stable compound. For example, if a methyl
group (i.e., CH3) is optionally substituted, then 3
hydrogens on the carbon atom can be replaced. Examples
of suitable substituents include, but are not limited
to: halogen, CN, NH2, OH, SO, SO2, COOH, OCi -6alkyl,
CH2OH, SO2H, Ci-6alkyl, OCi-6alkyl, C(=O)Ci-6alkyl,
C(=O)OC 1 6alkyl, C(=O)NH2, C(=O)NHCi -6alkyl,
C(=O)N(C 1-6alkyl)2, SO2Ci-6alkyl, SO2NHCi -6alkyl,
SO2N(Ci -6alkyl)2, NH(C 1-6alkyl), N(C 1-6alkyl)2,
NHC(=O)d -6alkyl, NC(=O)(Ci -6alkyl)2, C5-6aryl,
OC5-6aryl, C(=O)C 5-6aryl, C(=O)OC 5-6aryl, C(=O)NHC
5-6aryl, C(=O)N(C 5.6aryl)2, SO2C5-6aryl,
SO2NHC5-6aryl, SO2N(C5-6aryl)2, NH(C5-6aryl),
N(C5-6aryl)2, NC(=O)C 5-6aryl, NC(=O)(C 5-6aryl)2,
Cs-eheterocyclyl, OC5-6heterocyclyl,
C(=O)C5-6heterocyclyl, C(=O)OC 5-6heterocyclyl,
C(=O)NHC5-6heterocyclyl, C(=O)N(C 5-6heterocyclyl)2,
SO2C5-6heterocyclyl, SO2NHC5-6heterocyclyl, S0 2N(C
5-6heterocyclyl)2, NH(C 5-6heterocyclyl),N(C5
-6heterocyclyl)2, NC(=0)C 5-6heterocyclyl, NC(=O)(C
5-6heterocyclyl)2.A variety of compounds in the
present invention may exist in particular
stereoisomeric forms. The present invention takes into
account all such compounds, including cis- and trans
isomers, R- and S- enantiomers, diastereomers,
(D)-isomers, (L)-isomers, the racemic mixtures
thereof, and other mixtures thereof, as being covered
within the scope of this invention. Additional
asymmetric carbon atoms may be present in a
substituent such as an alkyl group. All such isomers,
as well as mixtures thereof, are intended to be
included in this invention. The compounds herein
described may have asymmetric centers. Compounds of
the present invention containing an asymmetrically
substituted atom may be isolated in optically active
or racemic forms. It is well known in the art how to
prepare optically active forms, such as by resolution
of racemic forms or by synthesis from optically active
starting materials. When required, separation of the
racemic material can be achieved by methods known in
the art. Many stereoisomers of olefins, C=N double
bonds, and the like can also be present in the
compounds described herein, and all such stable
isomers are contemplated in the present invention. Cis
and 



trans isomers of the compounds of the present
invention are described and may be isolated as a
mixture of isomers or as separated isomeric forms. All
chiral, diastereomeric, racemic forms and all
stereoisomeric forms of a structure are intended,
unless the specific stereochemistry or isomeric form
is specifically indicated. The compounds of the
invention may form isolable atropisomers in certain
solvents (e.g. supercritical CO2 containing 25-35%
methanol) at room temperature. The atropisomers of the
compounds may be isolated using chiral LC. All
atropisomers of a structure are intended, unless the
specific atropisomer is specifically indicated. When a
bond to a substituent is shown to cross a bond
connecting two atoms in a ring, then such substituent
may be bonded to any atom on the ring. When a
substituent is listed without indicating the atom via
which such substituent is bonded to the rest of the
compound of a given formula, then such substituent may
be bonded via any atom in such substituent.
Combinations of substituents and/or variables are
permissible only if such combinations result in stable
compounds. The term "Cm-n" or "Cm-n group" used alone
or as a prefix, refers to any group having m to n
carbon atoms. The term "alkyl" used alone or as a
suffix or prefix, refers to a saturated monovalent
straight or branched chain hydrocarbon radical
comprising 1 to about 12 carbon atoms. Illustrative
examples of alkyls include, but are not limited to,
Ci- alkylgroups, such as methyl, ethyl, propyl,
isopropyl, 2-methyl-l -propyl, 2-methyl-2-propyl,
2-methyl-l-butyl, 3-methyl-l -butyl, 2-methyl-3-butyl,
2,2-dimethyl-l -propyl, 2-methyl- 1-pentyl, 3-methyl-
1-pentyl, 4-methyl-l-pentyl, 2-methyl-2-pentyl,
3-methyl-2-pentyl, 4- methyl-2-pentyl, 2,2-dimethyl-l
-butyl, 3,3-dimethyl- 1-butyl, 2-ethyl-l -butyl,
butyl, isobutyl, t-butyl, pentyl, isopentyl,
neopentyl, and hexyl, and longer alkyl groups, such as
heptyl, and octyl. The term "alkylene" used alone or
as suffix or prefix, refers to divalent straight or
branched chain hydrocarbon radicals comprising 1 to
about 12 carbon atoms, which serves to links two
structures together. As used herein, "alkenyl" refers
to an alkyl group having one or more double
carbon-carbon bonds. Example alkenyl groups include
ethenyl, propenyl, cyclohexenyl, and the like. The
term "alkenylenyl" refers to a divalent linking
alkenyl group. As used herein, "alkynyl" refers to an
alkyl group having one or more triple carbon-carbon
bonds. Example alkynyl groups include ethynyl,
propynyl, and the like. The term "alkynylenyl" refers
to a divalent linking alkynyl group. As used herein,
"aromatic" refers to hydrocarbyl groups having one or
more polyunsaturated carbon rings having aromatic
characters, (e.g., 4n + 2 delocalized electrons) and
comprising up to about 14 carbon atoms. As used
herein, the term "aryl" refers to an aromatic ring
structure made up of from 5 to 14 carbon atoms. Ring
structures containing 5, 6, 7 and 8 carbon atoms would
be single-ring aromatic groups, for example, phenyl.
Ring structures containing 8, 9, 10, 11, 12, 13, or 14
would be a polycyclic moiety in which at least one
carbon is common to any two adjoining rings therein
(for example, the rings are "fused rings"), for
example naphthyl. The aromatic ring can be substituted
at one or more ring positions with such substituents
as described above. The term "aryl" also includes
polycyclic ring systems having two or more cyclic
rings in which two or more carbons are common to two
adjoining rings (the rings are "fused rings") wherein
at least one of the rings is aromatic, for example,
the other cyclic rings can be cycloalkyls,
cycloalkenyls or cycloalkynyls. 



The terms ortho, meta and para apply to 1,2-, 1,3- and
1,4-disubstituted benzenes, respectively. For example,
the names 1,2-dimethylbenzene and
ortho-dimethylbenzene are synonymous. The term
"cycloalkyl," used alone or as suffix or prefix,
refers to a saturated monovalent ring-containing
hydrocarbon radical comprising at least 3 up to about
12carbon atoms. Examples of cycloalkyls include, but
are not limited to, C3-7cycloalkyl groups, such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and
cyclohepryl, and saturated cyclic and bicyclic
terpenes. A cycloalkyl can be unsubstituted or
substituted by one or two suitable substituents.
Preferably, the cycloalkyl is a monocyclic ring or
bicyclic ring. As used herein, "cycloalkenyl" refers
to ring-containing hydrocarbyl groups having at least
one carbon-carbon double bond in the ring, and having
from 3 to 12 carbons atoms. As used herein, "halo" or
"halogen" refers to fluoro, chloro, bromo, and iodo.
"Counterion" is used to represent a small, negatively
or positively charged species such as chloride (Cl ),
bromide (Br ), hydroxide (OH ), acetate (CH3COO ) ,
sulfate (SO4 2 ), tosylate (CHa-phenyl-SCV),
benezensulfonate (phenyl-SCV), sodium ion (Na+),
potassium (K+), ammonium (NH +), and the like. The
term "heterocycle" used alone or as a suffix or
prefix, refers to a ringcontaining structure or
molecule having one or more multivalent heteroatoms,
independently selected fromN, O, P and S, as a part of
the ring structure and including at least 3 and up to
about 20 atoms in the ring(s). Heterocycle may be
saturated or unsaturated, containing one or more
double bonds, and heterocycle may contain more than
one ring. When a heterocycle contains more than one
ring, the rings may be fused or unfused. Fused rings
generally refer to at least two rings share two atoms
therebetween. Heterocycle may have aromatic character
or may not have aromatic character. The term
"heteroaromatic" used alone or as a suffix or prefix,
refers to a ringcontaining structure or molecule
having one or more multivalent heteroatoms,
independently selected from N, O, P and S, as a part
of the ring structure and including at least 3 and up
to about 20 atoms in the ring(s), wherein the
ring-containing structure or molecule has an aromatic
character (e.g., 4n + 2 delocalized electrons). The
term "heterocyclic group," "heterocyclic moiety,"
"heterocyclic," or "heterocyclo" used alone or as a
suffix or prefix, refers to a radical derived from a
heterocycle by removing one or more hydrogens
therefrom. The term "heterocyclyl" used alone or as a
suffix or prefix, refers a monovalent radical derived
from a heterocycle by removing one hydrogen
therefrom.The term "heterocyclylene" used alone or as
a suffix or prefix, refers to a divalent radical
derived from a heterocycle by removing two hydrogens
therefrom, which serves to links two structures
together. The term "heteroaryl" used alone or as a
suffix or prefix, refers to a heterocyclyl having
aromatic character. The term "heterocylcoalkyl" used
alone or as a suffix or prefix, refers to a monocyclic
or polycyclic ring comprising carbon and hydrogen
atoms and at least one heteroatom, preferably, 1 to 3
heteroatoms selected from nitrogen, oxygen, and
sulfur, and having no unsaturation. Examples of
heterocycloalkyl groups include pyrrolidinyl,
pyrrolidino, piperidinyl, piperidino, piperazinyl,
piperazino, morpholinyl, morpholino, thiomorpholinyl,
thiomorpholino, and pyranyl. A heterocycloalkyl group
can be 



unsubstituted or substituted with one or two suitable
substituents. Preferably, the heterocycloalkyl group
is a monocyclic or bicyclic ring, more preferably, a
monocyclic ring, wherein the ring comprises from 3 to
6 carbon atoms and form 1 to 3 heteroatoms, referred
to herein as Cs-eheterocycloalkyl. The term
"heteroarylene" used alone or as a suffix or prefix,
refers to a heterocyclylene having aromatic character.
The term "heterocycloalkylene" used alone or as a
suffix or prefix, refers to a heterocyclylene that
does not have aromatic character. The term
"six-membered" used as prefix refers to a group having
a ring that contains six ring atoms. The term
"five-membered" used as prefix refers to a group
having a ring that contains five ring atoms. A
five-membered ring heteroaryl is a heteroaryl with a
ring having five ring atoms wherein 1, 2 or 3 ring
atoms are independently selected from N, O and S.
Exemplary five-membered ring heteroaryls are thienyl,
furyl, pyrrolyl, imidazolyl, thiazolyl, oxazolyl,
pyrazolyl, isothiazolyl, isoxazolyl, 1,2,3-triazolyl,
tetrazolyl, 1,2,3- thiadiazolyl, 1,2,3-oxadiazolyl,
1,2,4-triazolyl, 1,2,4-thiadiazolyl,
1,2,4-oxadiazolyl, 1,3,4-triazolyl,
1,3,4-thiadiazolyl, and 1,3,4- oxadiazolyl. A
six-membered ring heteroaryl is a heteroaryl with a
ring having six ring atoms wherein 1, 2 or 3 ring
atoms are independently selected from N, O and S.
Exemplary six-membered ring heteroaryls are pyridyl,
pyrazinyl, pyrimidinyl, triazinyl and
pyridazinyl.Examples of heterocyclyls include, but are
not limited to, lH-indazole, 2-pyrrolidonyl, 2H, 6H-1,
5,2-dithiazinyl, 2H-pyrrolyl, 3H-indolyl,
4-piperidonyl, 4aH-carbazole, 4H-quinolizinyl, 6H-1,
2,5-thiadiazinyl, acridinyl, azabicyclo, azetidine,
azepane, aziridine, azocinyl, benzimidazolyl,
benzodioxol, benzofuranyl, benzotbiofuranyl,
benzothiophenyl, benzoxazolyl, benzthiazolyl,
benzotriazolyl, benzotetrazolyl, benzisoxazolyl,
benzisothiazolyl, benzimidazalonyl, carbazolyl,
4aH-carbazolyl, b-carbolinyl, chromanyl, chromenyl,
cinnolinyl, diazepane, decahydroquinolinyl,
2H,6H-1,5,2-dithiazinyl, dioxolane, furyl,
2,3-dihydrofuran, 2,5-dihydrofuran,
dihydrofuro[2,3-b]tetrahydrofuran, furanyl, furazanyl,
homopiperidinyl, imidazolidine, imidazolidinyl,
imidazolinyl, imidazolyl, lH-indazolyl, indolenyl,
indolinyl, indolizinyl, indolyl, isobenzofuranyl,
isochromanyl, isoindazolyl, isoindolinyl, isoindolyl,
isoquinolinyl, isothiazolyl, isoxazolyl, morpholinyl,
naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl,
1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl,
oxazolyl, oxirane, oxazolidinylperimidinyl,
phenantbxidinyl, phenanthrolinyl, phenarsazinyl,
phenazinyl, phenothiazinyl, phenoxathiinyl,
phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl,
pteridinyl, piperidonyl, 4-piperidonyl, purinyl,
pyranyl, pyrrolidinyl, pyrroline, pyrrolidine,
pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl,
pyridazinyl, pyridooxazole, pyridoimidazole,
pyridothiazole, pyridinyl, N-oxide-pyridinyl, pyridyl,
pyrimidinyl, pyrrolidinyl, pyrrolidinyl dione,
pyrrolinyl, pyrrolyl, pyridine, quinazolinyl,
quinolinyl, 4H-quinolizinyl, quinoxalinyl,
quinuclidinyl, carbolinyl, tetrahydrofuranyl,
tetramethylpiperidinyl, tetrahydroquinoline,
tetrahydroisoquinolinyl, thiophane,
thiotetrahydroquinolinyl, 6H-1,2,5-thiadiazinyl,
1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl,
1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl,
thiazolyl, thienyl, thienothiazolyl, thienooxazolyl,
thienoimidazolyl, thiopheneyl, thiirane, triazinyl,
1,2,3-triazolyl, 



1,2,4-triazolyl, 1,2,5-triazolyl, l,3,4-triazolyl,
xanthenyl. As used herein, "alkoxy" or "alkyloxy"
represents an alkyl group as defined above with the
indicated number of carbon atoms attached through an
oxygen bridge. Examples of alkoxy include, but are not
limited to, methoxy, ethoxy, n-propoxy, isopropoxy,
n-butoxy, isobutoxy, t-butoxy, n-pentoxy, isopentoxy,
cyclopropylmethoxy, allyloxy and propargyloxy.
Similarly, "alkylthio" or "thioalkoxy" represent an
alkyl group as defined above with the indicated number
of carbon atoms attached through a sulphur
bridge."Halogenated," used as a prefix of a group,
means one or more hydrogens on the group is replaced
with one or more halogens. As used herein, the term
"carbonyl" is art recognized and includes the -C(=O)
groups of such moieties as can be represented by the
general formula: wherein X is a bond or represents an
oxygen or sulfur, and R represents a hydrogen, an
alkyl, an alkenyl, -(CH2)m-R" or a pharmaceutically
acceptable salt, R' represents a hydrogen, an alkyl,
an alkenyl or -(CH2)m-R", where m is an integer less
than or equal to ten, and R" is alkyl, cycloalkyl,
alkenyl, aryl, or heteroaryl. Where X is an oxygen and
R and R' is not hydrogen, the formula represents an
"ester". Where X is an oxygen, and R is as defined
above, the moiety is referred to herein as a carboxyl
group, and particularly when R' is a hydrogen, the
fopnula represents a "carboxylic acid." Where X is
oxygen, and R' is a hydrogen, the formula represents a
"formate." In general, where the oxygen atom of the
above formula is replaced by sulfur, the formula
represents a "thiolcarbonyl" group. Where X is a
sulfur and R and R' is not hydrogen, the formula
represents a "thiolester." Where X is sulfur and R is
hydrogen, the formula represents a "thiolcarboxylic
acid." Where X is sulfur and R' is hydrogen, the
formula represents a "thiolformate." On the other
hand, where X is a bond, and R is not a hydrogen, the
above formula represents a "ketone" group. Where X is
a bond, and R is hydrogen, the above formula is
represents an "aldehyde" group. As used herein, the
term "sulfonyl" refers to the -S(=O) 2- of a moiety
that can be represented by the general formula: OI l -
S-R IlO wherein R is represented by but not limited to
hydrogen, alkyl, cycloalkyl, alkenyl, aryl,
heteroaryl, aralkyl, or heteroaralkyl. As used herein,
some substituents are described in a combination of
two or more groups. For example, the expression of
"C(=O)C 3.9cycloalkylRd" is meant to refer to a
structure:wherein p is 1, 2, 3, 4, 5, 6 or 7 (i.e.,
Cs.gcycloalkyl); the Cs^cycloalkyl is substituted by
Rd; and the point of attachment of the
"C(=O)C3-9cycloalkylR d" is through the carbon atom of
the carbonyl group, which is on the left of the
expression. As used herein, the phrase "protecting
group" means temporary substituents which protect a
potentially reactive functional group from undesired
chemical transformations. Examples of such protecting
groups include esters of carboxylic acids, silyl
ethers of alcohols, and acetals and ketals of
aldehydes and ketones respectively. The field of
protecting group chemistry has been reviewed (Greene,
T.W.; Wuts, P.G.M. Protective Groups in Organic
Synthesis, 3rd ed.; Wiley: New York, 1999). As used
herein, "pharmaceutically acceptable" is employed
herein to refer to 



those compounds, materials, compositions, and/or
dosage forms which are, within the scope of sound
medical judgment, suitable for use in contact with the
tissues of human beings and animals without excessive
toxicity, irritation, allergic response, or other
problem or complication, commensurate with a
reasonable benefit/risk ratio. As used herein,
"pharmaceutically acceptable salts" refer to
derivatives of the disclosed compounds wherein the
parent compound is modified by making acid or base
salts thereof (i.e., also include counterions).
Examples of pharmaceutically acceptable salts include,
but are not limited to, mineral or organic acid salts
of basic residues such as amines; alkali or organic
salts of acidic residues such as carboxylic acids; and
the like. The pharmaceutically acceptable salts
include the conventional non-toxic salts or the
quaternary ammonium salts of the parent compound
formed, for example, from non-toxic inorganic or
organic acids. For example, such conventional
non-toxic salts include those derived from inorganic
acids such as hydrochloric, phosphoric, and the like;
and the salts prepared from organic acids such as
lactic, maleic, citric, benzoic, methanesulfonic, and
the like. The pharmaceutically acceptable salts of the
present invention can be synthesized from the parent
compound that contains a basic or acidic moiety by
conventional chemical methods. Generally, such salts
can be prepared by reacting the free acid or base
forms of these compounds with a stoichiometric amount
of the appropriatebase or acid in water or in an
organic solvent, or in a mixture of the two;
nonaqueous media like ether, ethyl acetate, ethanol,
isopropanol, or acetonitrile can be used. As used
herein, "in vivo hydrolysable precursors" means an in
vivo hydroysable (or cleavable) ester of a compound of
any of the formulas described herein that contains a
carboxy or a hydroxy group. For example amino acid
esters, Ci_6 alkoxymethyl esters like methoxymethyl;
Ci- alkanoyloxymethyl esters like pivaloyloxymethyl;
C3.8cycloalkoxycarbonyloxy Q^alkyl esters like
1-cyclohexylcarbonyloxyethyl, acetoxymethoxy, or
phosphoramidic cyclic esters. As used herein,
"tautomer" means other structural isomers that exist
in equilibrium resulting from the migration of a
hydrogen atom. For example, keto-enol tautomerism
where the resulting compound has the properties of
both a ketone and an unsaturated alcohol. As used
herein "stable compound" and "stable structure" are
meant to indicate 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 present
invention further includes isotopically-labeled
compounds of the invention. An "isotopically" or
"radio-labeled" compound is a compound of the
invention where one or more atoms are replaced or
substituted by an atom having an atomic mass or mass
number different from the atomic mass or mass number
typically found in nature (i.e., naturally occurring).
Suitable radionuclides that may be incorporated in
compounds of the present invention include but are not
limited to 2H (also written as D for deuterium), 3H
(also written as T for tritium), 1 1C, 13C, 14C, 13N,
15N, 150 , 170 , 18O, 18F, 35S, 36Cl, 82Br, 75Br,
76Br, 77Br, 1231, 1241, 125I and 131I. The
radionuclide that is incorporated in the instant
radio-labeled compounds will depend on the specific
application of that radio-labeled compound. For
example, for in vitro receptor labeling and
competition assays, compounds that incorporate 3H,
14C, 82Br, 1251 , 1311, 35S or will generally be most
useful. For radio-imaging applications 11C, 18F, 1251,
1231, 1241, 1311, 75Br, 76Br or 77Br will generally be
most useful. 



It is understood that a "radio-labeled compound" is a
compound that has incorporated at least one
radionuclide. In some embodiments the radionuclide is
selected from the group consisting of 3H, 14C, 1251 ,
35S and 82Br. The antidementia treatment defined
herein may be applied as a sole therapy or may
involve, in addition to the compound of the invention,
conventional chemotherapy.Such conjoint treatment may
be achieved by way of the simultaneous, sequential or
separate dosing of the individual components of the
treatment. Such combination products employ the
compounds of this invention. Compounds of the present
invention may be administered orally, parenteral,
buccal, vaginal, rectal, inhalation, insufflation,
sublingually, intramuscularly, subcutaneously,
topically, intranasally, intraperitoneally,
intrathoracially, intravenously, epidurally,
intrathecally, intracerebroventricularly and by
injection into the joints. The dosage will depend on
the route of administration, the severity of the
disease, age and weight of the patient and other
factors normally considered by the attending
physician, when determining the individual regimen and
dosage level as the most appropriate for a particular
patient. An effective amount of a compound of the
present invention for use in therapy of dementia is an
amount sufficient to symptomatically relieve in a
warm-blooded animal, particularly a human the symptoms
of dementia, to slow the progression of dementia, or
to reduce in patients with symptoms of dementia the
risk of getting worse. For preparing pharmaceutical
compositions from the compounds of this invention,
inert, pharmaceutically acceptable carriers can be
either solid or liquid. Solid form preparations
include powders, tablets, dispersible granules,
capsules, cachets, and suppositories. A solid carrier
can be one or more substances, which may also act as
diluents, flavoring agents, solubilizers, lubricants,
suspending agents, binders, or tablet disintegrating
agents; it can also be an encapsulating material. In
powders, the carrier is a finely divided solid, which
is in a mixture with the finely divided active
component. In tablets, the active component is mixed
with the carrier having the necessary binding
properties in suitable proportions and compacted in
the shape and size desired. For preparing suppository
compositions, a low-melting wax such as a mixture of
fatty acid glycerides and cocoa butter is first melted
and the active ingredient is dispersed therein by, for
example, stirring. The molten homogeneous mixture is
then poured into convenient sized molds and allowed to
cool and solidify. Suitable carriers include magnesium
carbonate, magnesium stearate, talc, lactose, sugar,
pectin, dextrin, starch, txagacanth, methyl cellulose,
sodium carboxymethyl cellulose, a low-melting wax,
cocoa butter, and the like.Some of the compounds of
the present invention are capable of forming salts
with various inorganic and organic acids and bases and
such salts are also within the scope of this
invention. For example, such conventional non-toxic
salts include those derived from inorganic acids such
as hydrochloric, phosphoric, and the like; and the
salts prepared from organic acids such as lactic,
maleic, citric, benzoic, methanesulfonic,
trifluoroacetate and the like. In some embodiments,
the present invention provides a compound of any of
the formulas described herein or a pharmaceutically
acceptable salt thereof for the therapeutic treatment
(including prophylactic treatment) of mammals
including humans, it is normally formulated in
accordance with standard pharmaceutical practice as a 



pharmaceutical composition. In addition to the
compounds of the present invention, the pharmaceutical
composition of this invention may also contain, or be
co-administered (simultaneously or sequentially) with,
one or more pharmacological agents of value in
treating one or more disease conditions referred to
herein. The term composition is intended to include
the formulation of the active component or a
pharmaceutically acceptable salt with a
pharmaceutically acceptable carrier. For example this
invention may be formulated by means known in the art
into the form of, for example, tablets, capsules,
aqueous or oily solutions, suspensions, emulsions,
creams, ointments, gels, nasal sprays, suppositories,
finely divided powders or aerosols or nebulisers for
inhalation, and for parenteral use (including
intravenous, intramuscular or infusion) sterile
aqueous or oily solutions or suspensions or sterile
emulsions. Liquid form compositions include solutions,
suspensions, and emulsions. Sterile water or
water-propylene glycol solutions of the active
compounds may be mentioned as an example of liquid
preparations suitable for parenteral administration.
Liquid compositions can also be formulated in solution
in aqueous polyethylene glycol solution. Aqueous
solutions for oral administration can be prepared by
dissolving the active component in water and adding
suitable colorants, flavoring agents, stabilizers, and
thickening agents as desired. Aqueous suspensions for
oral use can be made by dispersing the finely divided
active component in water together with a viscous
material such as natural synthetic gums, resins,
methyl cellulose, sodium carboxymethyl cellulose, and
other suspending agents known to the pharmaceutical
formulation art.The pharmaceutical compositions can be
in unit dosage form. In such form, the composition is
divided into unit doses containing appropriate
quantities of the active component. The unit dosage
form can be a packaged preparation, the package
containing discrete quantities of the preparations,
for example, packeted tablets, capsules, and powders
in vials or ampoules. The unit dosage form can also be
a capsule, cachet, or tablet itself, or it can be the
appropriate number of any of these packaged forms.
Compositions may be formulated for any suitable route
and means of administration. Pharmaceutically
acceptable carriers or diluents include those used in
formulations suitable for oral, rectal, nasal, topical
(including buccal and sublingual), vaginal or
parenteral (including subcutaneous, intramuscular,
intravenous, intradermal, intrathecal and epidural)
administration. The formulations may conveniently be
presented in unit dosage form and may be prepared by
any of the methods well known in the art of pharmacy.
For solid compositions, conventional non-toxic solid
carriers include, for example, pharmaceutical grades
of mannitol, lactose, cellulose, cellulose
derivatives, starch, magnesium stearate, sodium
saccharin, talcum, glucose, sucrose, magnesium
carbonate, and the like may be used. Liquid
pharmaceutically administrable compositions can, for
example, be prepared by dissolving, dispersing, etc,
an active compound as defined above and optional
pharmaceutical adjuvants in a carrier, such as, for
example, water, saline aqueous dextrose, glycerol,
ethanol, and the like, to thereby form a solution or
suspension. If desired, the pharmaceutical composition
to be administered may also contain minor amounts of
non-toxic auxiliary substances such as wetting or
emulsifying agents, pH buffering agents and the like,
for example, sodium acetate, sorbitan monolaurate,
triethanolamine sodium acetate, sorbitan monolaurate,
triethanolamine oleate, etc. Actual methods of
preparing such dosage forms are known, 



or will be apparent, to those skilled in this art; for
example, see Remington's Pharmaceutical Sciences, Mack
Publishing Company, Easton, Pennsylvania, 15th
Edition, 1975. The compounds of the invention may be
derivatised in various ways. As used herein
"derivatives" of the compounds includes salts (e.g.
pharmaceutically acceptable salts), any complexes
(e.g. inclusion complexes or clathrates with compounds
such as cyclodextrins, or coordination complexes with
metal ions such as Mn2+ and Zn2+), esters such as in
vivo hydrolysable esters, free acids or bases,
polymorphic forms of thecompounds, solvates (e.g.
hydrates), prodrugs or lipids, coupling partners and
protecting groups. By "prodrugs" is meant for example
any compound that is converted in vivo into a
biologically active compound. Salts of the compounds
of the invention are preferably physiologically well
tolerated and non toxic. Many examples of salts are
known to those skilled in the art. All such salts are
within the scope of this invention, and references to
compounds include the salt forms of the compounds.
Compounds having acidic groups, such as carboxylate,
phosphates or sulfates, can form salts with alkaline
or alkaline earth metals such as Na, K,Mg and Ca, and
with organic amines such as triethylamine and Tris
(2-hydroxyethyl)amine. Salts can be formed between
compounds with basic groups, e.g. amines, with
inorganic acids such as hydrochloric acid, phosphoric
acid or sulfuric acid, or organic acids such as acetic
acid, citric acid, benzoic acid, fumaric acid, or
tartaric acid. Compounds having both acidic and basic
groups can form internal salts. Acid addition salts
may be formed with a wide variety of acids, both
inorganic and organic. Examples of acid addition salts
include salts formed with hydrochloric, hydriodic,
phosphoric, nitric, sulphuric, citric, lactic,
succinic, maleic, malic, isethionic, fumaric,
benzenesulphonic, toluenesulphonic, methanesulphonic,
ethanesulphonic, naphthalenesulphonic, valeric,
acetic, propanoic, butanoic, malonic, glucuronic and
lactobionic acids. If the compound is anionic, or has
a functional group which may be anionic (e.g., COOH
may be COO), then a salt may be formed with a suitable
cation. Examples of suitable inorganic cations
include, but are not limited to, alkali metal ions
such as Na+ and K+, alkaline earth cations such as
Ca2+ and Mg2+, and other cations such as Al3+.
Examples of suitable organic cations include, but are
not limited to, ammonium ion (i.e., NH4 +) and
substituted ammonium ions (e.g., NH3R+, NH2R2 +,NHR3
+, NR4 +) . Examples of some suitable substituted
ammonium ions are those derived from: ethylamine,
diethylamine, dicyclohexylamine, triethylamine,
butylamine, ethylenediamine, ethanolamine,
diethanolamine, piperazine, benzylamine,
phenylbenzylamine, choline, meglumine, and
tromethamine, as well as amino acids, such as lysine
and arginine. An example of a common quaternary
ammonium ion is N(CH3)4 +. Where the compounds contain
an amine function, these may form quaternary ammonium
salts, for example by reaction with an alkylating
agent according to methodswell known to the skilled
person. Such quaternary ammonium compounds are within
the scope of the invention. 



Compounds containing an amine function may also form
N-oxides. A reference herein to a compound that
contains an amine function also includes the N-oxide.
Where a compound contains several amine functions, one
or more than one nitrogen atom may be oxidised to form
an N-oxide. Particular examples of N-oxides are the
N-oxides of a tertiary amine or a nitrogen atom of a
nitrogen-containing heterocycle. N-Oxides can be
formed by treatment of the corresponding amine with an
oxidizing agent such as hydrogen peroxide or a
per-acid (e.g. a peroxycarboxylic acid), see for
example Advanced Organic Chemistry, by Jerry March,
4th Edition, Wiley Interscience, pages. More
particularly, N-oxides can be made by the procedure of
L.W. Deady (Syn. Comm. \911, 7, 509-514) in which the
amine compound is reacted with wz-chloroperoxybenzoic
acid (MCPBA), for example, in an inert solvent such as
dichloromethane. Esters can be formed between hydroxyl
or carboxylic acid groups present in the compound and
an appropriate carboxylic acid or alcohol reaction
partner, using techniques well known in the art.
Examples of esters are compounds containing the group
C(=O)OR, wherein R is an ester substituent, for
example, a Ci7 alkyl group, a C320 heterocyclyl group,
or a C520 aryl group, preferably a Cn alkyl group.
Particular examples of ester groups include, but are
not limited to, C(=O)OCH 3, C(=O)OCH 2CH3,
C(=O)OC(CH3)3, and -C(=O)OPh. Examples of acyloxy
(reverse ester) groups are represented by OC(=O)R,
wherein R is an acyloxy substituent, for example, a
Ci7 alkyl group, a C320heterocyclyl group, or a C520
aryl group, preferably a Cn alkyl group. Particular
examples of acyloxy groups include, but are not
limited to, OC(=O)CH 3 (acetoxy), OC(=O)CH 2CH3,
OC(=O)C(CH 3)3, OC(=O)Ph, and OC(=O)CH 2Ph.
Derivatives which are prodrugs of the compounds are
convertible in vivo or in vitro into one of the parent
compounds. Typically, at least one of the biological
activities of compound will be reduced in the prodrug
form of the compound, and can b e activated by
conversion of the prodrug to release the compound or a
metabolite of it. Some prodrugs are esters of the
active compound (e.g., a physiologically acceptable
metabolically labile ester). During metabolism, the
ester group (-C(=O)OR) is cleaved to yield the active
drug. Such esters may b e formed by esterification,
for example, of any of the carboxylic acid groups
(-C(=O)OH) in the parent compound, with, where
appropriate,prior protection of any other reactive
groups present in the parent compound, followed by
deprotection if required. Examples of such
metabolically labile esters include those of the
formula -C(=O)OR wherein R is: Q 7alkyl (e.g., Me, Et,
-nPr, -iPr, -nBu, -sBu, -iBu, tBu); Cigaminoalkyl
(e.g., aminoethyl; 2-(N,N-diethylamino)ethyl; 2(4mof
holino)ethyl); and acyloxy-C alkyl (e.g.,
acyloxymethyl; acyloxyethyl; pivaloyloxymethyl;
acetoxymethyl; 1acetoxyethyl;
1-(1-methoxy-1-methyl)ethyl-carbonyloxyethyl;
1-(benzoyloxy)ethyl; isopropoxy-carbonyloxymethyl;
1isopropoxy-carbonyloxyethyl;
cyclohexyl-carbonyloxymethyl;
1cyclohexyl-carbonyloxyethyl;
cyclohexyloxy-carbonyloxymethyl;
1-cyclohexyloxy-carbonyloxyethyl;
(4-tetrahydropyranyloxy) carbonyloxymethyl;
l-(4-tetrahydropyranyloxy)carbonyloxyethyl;
(4-tetrahydropyranyl)carbonyloxymethyl; and
1(4tetrahydropyranyl)carbonyloxyethyl). Also, some
prodrugs are activated enzymatically to yield the
active compound, or a compound which, upon further
chemical reaction, yields the active compound (for
example, as in ADEPT, GDEPT, LIDEPT, etc.). For
example, the prodrug may be a sugar 



derivative or other glycoside conjugate, or may be an
amino acid ester derivative. Other derivatives include
coupling partners of the compounds in which the
compounds is linked to a coupling partner, e.g. by
being chemically coupled to the compound or physically
associated with it. Examples of coupling partners
include a label or reporter molecule, a supporting
substrate, a carrier or transport molecule, an
effector, a drug, an antibody or an inhibitor.
Coupling partners can be covalently linked to
compounds of the invention via an appropriate
functional group on the compound such as a hydroxyl
group, a carboxyl group or an amino group. Other
derivatives include formulating the compounds with
liposomes. Where the compounds contain chiral centres,
all individual optical forms such as enantiomers,
epimers, atropisomers and diastereoisomers, as well as
racemic mixtures of the compounds are within the scope
of the invention. Compounds may exist in a number of
tautomeric forms and references to compounds include
all such forms. For the avoidance of doubt, where a
compound can exist in one of several tautomeric forms
and only one is specifically described or shown, all
others are nevertheless embraced by the scope of this
invention.The quantity of the compound to be
administered will vary for the patient being treated
and will vary from about 100 ng/kg of body weight to
100 mg/kg of body weight per day and preferably will
be from 10 pg/kg to 10 mg/kg per day. For instance,
dosages can be readily ascertained by those skilled in
the art from this disclosure and the knowledge in the
art. Thus, the skilled artisan can readily determine
the amount of compound and optional additives,
vehicles, and/or carrier in compositions and to be
administered in methods of the invention. In some
embodiments, the compounds described herein are
central nervous system depressants and may be used as
tranquilizers or ataractic agents for the relief of
anxiety and tension states, for example, in mice,
cats, rats, dogs and other mammalian species such as
humans, in the same manner as chlordiazepoxide. For
this purpose a compound or mixture of compounds of any
of the formulas described herein, or non-toxic
physiologically acceptable salts, such as acid
addition salts thereof, may be administered orally or
parenterally in a conventional dosage form such as
tablet, pill, capsule, injectable or the like. The
dosage in mg/kg of body weight of compounds of the
present invention in mammals will vary according to
the size of the animal and particularly with respect
to the brain/body weight ratio. In general, a higher
mg/kg dosage for a small animal such as a dog will
have the same effect as a lower mg/kg dosage in an
adult human. A minimum effective dosage for a compound
of formula (I) will be at least about 0.1 mg/kg of
body weight per day for mammals with a maximum dosage
for a small mammal such as a dog, of about 100 mg/kg
per day. For humans, a dosage of about 0.1 to 12 mg/kg
per day will be effective, for example, about 5 to 600
mg/day for an average man. The dosage can be given
once daily or in divided doses, for example, 2 to 4
doses daily, and such dosage will depend on the
duration and maximum level of activity of a particular
compound. The dose may be conventionally formulated in
an oral or parenteral dosage form by compounding about
5 to 250 mg per unit of dosage of conventional
vehicle, excipient, binder, preservative, stabilizer,
flavor or the like as called for by accepted
pharmaceutical practice, for example, as described in
U.S. Pat. No. 3,755,340. The compounds of this
invention may be used in pharmaceutical compositions
comprising a compound of any of the formulas described
herein or can be contained in the same formulation
with or co-administered with one or more known drugs. 



Some example tests that can be conducted to
demonstrate the anxiolytic activity of the present
compounds include binding tests of GABAA receptors. In
someembodiments, the binding test was directed to a
subtype of GABAA receptors, such as GABAAl receptors
(i.e., those containing the ai subunit), GABAA2
receptors (i.e., those containing the a subunit),
GABAA3 receptors (i.e., those containing the 0 3
subunit) and GABAA5 receptors (i.e., those containing
the 0C5 subunit). Presently available GABAA modulator
anxiolytics work via interactions at the classical
benzodiazepine binding site. To a large degree these
anxiolytics lack GABAA receptor subtype-selectivity.
The subtype-selective GABAA receptor modulators may
offer more advantages. For example, a growing body of
work suggests that desirable anxiolytic activity is
driven primarily by interactions with GABAA receptors
containing the a2 subunit. Sedation, a side-effect
common to all marketed benzodiazepines, is believed to
b e mediated by interactions at GABAARs containing the
a1 subunit. To develop anxiolytics with minimal
liabilities due to interactions with other subunits,
an electrophysiological assay was developed to screen
modulatory effects of various compounds on different
GABA subunit combinations heterologously expressed in
Xenopus oocytes. GABAA receptors were heterologously
expressed in Xenopus oocytes by injecting cRNA
corresponding to human 04, 0 2, 0 3 0 5 b2,b3 and 2
subunits of the GABAA receptor genes. The specific
subunit combinations (subtypes) were as follows: . 2
2, 0 3 2 3b3g2, and a5b3g2. The EClO of GABA was
approximated for each cell. Stability of GABA-mediated
(EClO) current was established. Modulatory effect of
test compound was determined and compared across
subtypes. The assay developed has reproducibility
which allows discrimination of modulatory activity
down to minimal effect of about 25% potentiation
(prior to normalization to standard) for all four
subtypes. Thus, the assay can characterize modulatory
effects and determine subtype selectivity of test
compounds on major subtypes of GABAA receptors. In
some embodiments, a compound can selectively bind to
one subtype of GABAA receptor (by showing about 25% or
more of binding comparing to another subtype of GABAA
receptor). Anxiolytic activity is indicated in the
GABAA binding test by a displacement of the
flunitrazepam such as is exhibited by benzodiazepines
or by enhancement of the binding such as is shown by
cartazolate and tracazolate. In some embodiments, the
compounds of the invention can bind to GABAA
rreeeceptors. In some embodiments, the compounds of
the invention can bind to GABAAreceptors by
displacement of benzodiazepines. Accordingly, the
compounds of the invention can be used to modulate
activities of GABAA receptors. In some embodiments,
the compounds of the invention can selectively bind to
a subtype of GABAA receptors, such as such as GABAAl
receptors (i.e., those containing the ai subunit),
GABAA2 receptors (i.e., those containing the ci2
subunit), GABAA3 receptors (i.e., those containing the
013 subunit) or GABAA5 receptors (i.e., those
containing the 0 5 subunit). In some embodiments, the
compounds of the invention can selectively bind to a
subtype of GABAA receptors by displacement of
benzodiazepines. Accordingly, the compounds of the
invention can be used to selectively modulate
activities of a subtype of GABAA receptors, such as
GABAAl receptors, GABAA2 receptors, GABAA3 receptors
or GABAA5 receptors. In some embodiments, certain
compounds of the invention are GABAAl receptor
antagonists and GABAA2 receptor agonists. 



Because the compounds of the invention can be used to
modulate activities of GABAA receptors, or to
selectively modulate activities of a subtype of GABAA
receptors, the compounds of the invention are
envisioned to be useful for treating or preventing
diseases mediated by GABAA receptors or a subtype of
GABAA receptors. Such disease, include, but is not
limited to, stroke, head trauma, epilepsy, pain,
migraine, mood disorders, anxiety, post traumatic
stress disorder, obsessive compulsive disorders,
schizophrenia, seizures, convulsions, tinnitus,
neurodegenerative disorders including Alzheimer's
disease, amyotrophic lateral sclerosis, Huntington's
Chorea, Parkinson's disease, depression, bipolar
disorders, mania, trigeminal and other neuralgia,
neuropathic pain, hypertension, cerebral ischemia,
cardiac arrhythmia, myotonia, substance abuse,
myoclonus, essential tremor, dyskinesia and other
movement disorders, neonatal cerebral hemorrhage,
spasticity, cognitive disorder, and sleeping disorder.
It is known that melatonin receptor agonists are
effective in treating depression. We find that the
compounds of the invention can selectively modulate
activities of a subtype of melatonin receptors,
melatonin receptor 1 (MT-I). In certain embodiments,
certain compounds of the invention are MTl agonists.
As a results, the compounds of the invention may be
effective in treating depression disorders such as
major depressive disorder, dysthymic disorder, bipolar
depression and/or bipolar mania, bipolar I with or
without manic, depressive or mixed episodes, bipolar
II, cyclothymic disorder, mood disorder due to a
general medical condition, manic episodes associated
with bipolardisorder, or mixed episodes associated
with bipolar disorder. To treat depression disorders,
an effective amount of one or more compounds of the
invention is administered to a patient with such a
need. In another embodiment, certain compounds of the
present invention may be effective in treating
insomnia. In a further embodiment, a compound of
formula I or a pharmaceutically acceptable salt,
solvate or in vivo hydrolysable ester thereof, or a
pharmaceutical composition or formulation comprising a
compound of formula I may be administered
concurrently, simultaneously, sequentially or
separately with one or more pharmaceutically active
compound(s) selected from the following: (i)
antidepressants such as amitriptyline, amoxapine,
bupropion, citalopram, clomipramine, desipramine,
doxepin duloxetine, elzasonan, escitalopram,
fluvoxamine, fluoxetine, gepirone, imipramine,
ipsapirone, maprotiline, nortriptyline, nefazodone,
paroxetine, phenelzine, protriptyline, reboxetine,
robalzotan, sertraline, sibutramine, thionisoxetine,
tranylcypromaine, trazodone, trimipramine, venlafaxine
and equivalents and pharmaceutically active isomer(s)
and metabolite(s) thereof; (ii) atypical
antipsychotics including for example quetiapine and
pharmaceutically active isomer(s) and metabolite(s)
thereof; amisulpride, aripiprazole, asenapine,
benzisoxidil, bifeprunox, carbamazepine, clozapine,
chlorpromazine, debenzapine, divalproex, duloxetine,
eszopiclone, haloperidol, iloperidone, lamotrigine,
lithium, loxapine, mesoridazine, olanzapine,
paliperidone, perlapine, perphenazine, phenothiazine,
phenylbutlypiperidine, pimozide, prochlorperazine,
risperidone, quetiapine, sertindole, sulpiride,
suproclone, suriclone, thioridazine, trifluoperazine,
trimetozine, valproate, valproic acid, zopiclone,
zotepine, ziprasidone and equivalents thereof; (iii)
antipsychotics including for example amisulpride,
aripiprazole, asenapine, benzisoxidil, bifeprunox,
carbamazepine, clozapine, chlorpromazine, debenzapine,



divalproex, duloxetine, eszopiclone, haloperidol,
iloperidone, lamotrigine, loxapine, mesoridazine,
olanzapine, paliperidone, perlapine, perphenazine,
phenothiazine, phenylbutlypiperidine, pimozide,
prochlorperazine, risperidone, sertindole, sulpiride,
suproclone, suriclone, thioridazine, trifluoperazine,
trimetozine, valproate, valproic acid, zopiclone,
zotepine, ziprasidone and equivalents and
pharmaceutically active isomer(s) and metabolite(s)
thereof;(iv) anxiolytics including for example
alnespirone, azapirones,benzodiazepines, barbiturates
such as adinazolam, alprazolam, balezepam, bentazepam,
bromazepam, brotizolam, buspirone, clonazepam,
clorazepate, chlordiazepoxide, cyprazepam, diazepam,
diphenhydramine, estazolam, fenobam, flunitrazepam,
flurazepam, fosazepam, lorazepam, lormetazepam,
meprobamate, midazolam, nitrazepam, oxazepam,
prazepam, quazepam, reclazepam, tracazolate, trepipam,
temazepam, triazolam, uldazepam, zolazepam and
equivalents and pharmaceutically active isomer(s) and
metabolite(s) thereof; (v) anticonvulsants including,
for example, carbamazepine, valproate, lamotrogine,
gabapentin and equivalents and pharmaceutically active
isomer(s) and metabolite(s) thereof; (vi) Alzheimer's
therapies including, for example, donepezil,
memantine, tacrine and equivalents and
pharmaceutically active isomer(s) and metabolite(s)
thereof; (vii) Parkinson's therapies including, for
example, deprenyl, L-dopa, Requip, Mirapex, MAOB
inhibitors such as selegine and rasagiline, comP
inhibitors such as Tasmar, A-2 inhibitors, dopamine
reuptake inhibitors, NMDA antagonists, Nicotine
agonists, Dopamine agonists and inhibitors of neuronal
nitric oxide synthase and equivalents and
pharmaceutically active isomer(s) and metabolite(s)
thereof; (viii) migraine therapies including, for
example, almotriptan, amantadine, bromocriptine,
butalbital, cabergoline, dichloralphenazone,
eletriptan, frovatriptan, lisuride, naratriptan,
pergolide, pramipexole, rizatriptan, ropinirole,
sumatriptan, zolmitriptan, zomitriptan, and
equivalents and pharmaceutically active isomer(s) and
metabolite(s) thereof; (ix) stroke therapies
including, for example, abciximab, activase, NXY-059,
citicoline, crobenetine, desmoteplase,repinotan,
traxoprodil and equivalents and pharmaceutically
active isomer(s) and metabolite(s) thereof; (x) over
active bladder urinary incontinence therapies
including, for example, darafenacin, falvoxate,
oxybutynin, propiverine, robalzotan, solifenacin,
tolterodine and and equivalents and pharmaceutically
active isomer(s) and metabolite(s) thereof; (xi)
neuropathic pain therapies including, for example,
gabapentin, lidoderm, pregablin and equivalents and
pharmaceutically active isomer(s) and metabolite(s)
thereof;(xii) nociceptive pain therapies such as
celecoxib, etoricoxib, lumiracoxib, rofecoxib,
valdecoxib, diclofenac, loxoprofen, naproxen,
paracetamol and equivalents and pharmaceutically
active isomer(s) and metabolite(s) thereof; (xiii)
insomnia therapies including, for example,
allobarbital, alonimid, amobarbital, benzoctamine,
butabarbital, capuride, chloral, cloperidone,
clorethate, dexclamol, ethchlorvynol, etomidate,
glutethimide, halazepam, hydroxyzine, mecloqualone,
melatonin, mephobarbital, methaqualone, midaflur,
nisobamate, pentobarbital, phenobarbital, propofol,
roletamide, triclofos,secobarbital, zaleplon, Zolpidem
and equivalents and pharmaceutically active isomer(s)
and metabolite(s) thereof; and 



(xiv) mood stabilizers including, for example,
carbamazepine, divalproex, gabapentin, lamotrigine,
lithium, olanzapine, quetiapine, valproate, valproic
acid, verapamil, and equivalents and pharmaceutically
active isomer(s) and metabolite(s) thereof. Such
combinations employ the compounds of this invention
within the dosage range described herein and the other
pharmaceutically active compound or compounds within
approved dosage ranges and/or the dosage described in
the publication reference. General procedures for
making the compounds of the invention is as follows:
The invention will now be illustrated by the following
non-limiting examples, in which, unless stated
otherwise: In order that the invention disclosed
herein may be more efficiently understood, examples
are provided below. It should be understood that these
examples are for illustrative purposes only and are
not to be construed as limiting the invention in any
manner. Some example compounds of the invention in
table 1 were made according to the methods described
herein below. Table 1HETEROCYCLIC GABA-B MODULATORS
Field of the invention The present invention relates
to novel compounds having a positive allosteric GABAB
receptor (GBR) modulator effect, methods for the
preparation of said compounds and their use for the
inhibition of transient lower esophageal sphincter
relaxations, for the treatment of gastroesophageal
reflux disease, as well as for the treatment of
functional gastrointestinal disorders and irritable
bowel syndrome (IBS). Background of the invention The
lower esophageal sphincter (LES) is prone to relaxing
intermittently. As a consequence, fluid from the
stomach can pass into the esophagus since the
mechanical barrier is temporarily lost at such times,
an event hereinafter referred to as "reflux".
Gastroesophageal reflux disease (GERD) is the most
prevalent upper gastrointestinal tract disease.
Current pharmacotherapy aims at reducing gastric acid
secretbn, or at neutralizing acid in the esophagus.
The major mechanism behind reflux has been considered
to depend on a hypotonic lower esophageal sphincter.
However, recent research (e.g. Holoway & Dent (1990)
Gastroenterol. Clin. N. Amer. 19, pp. 517-535) has
shown that most reflux episodes occur during transient
lower esophageal sphincter relaxations (TLESR), i.e.
relaxations not triggered by swallows. It has also
been shown that gastric acid secretion usually is
normal in patients with GERD. Consequently, there is a
need for a therapy that reduces the incidence of TLESR
and thereby prevents reflux. GABAs-receptor agonists
have been shown to inhibit TLESR, which is disclosed
in WO 98/11885 Al.GABA B receptor agonists GABA
(4-apiobutanoic acid) is an endogenous
neurotransmitter in the central and peripheral nervous
systems. Receptors for GABA have traditionally been
divided into GABA A and GABA B receptor subtypes. GABA
B receptors belong to the superfamily of Gprotein
coupled receptors (GPCRs). The most studied GABAB
receptor agonist baclofen
(4-amino-3-(p-chlorophenyl)butanoic acid; disclosed in
CH 449046) is useful as an antispastic agent. EP
356128 A2 describes the use of the GABAB receptor
agonist (3-aminopropyl)methylphosphinic acid for use
in 



therapy, in particular in the treatment of central
nervous system disorders. EP 463969 Al and FR 2722192
Al disclose 4-aminobutanoic acid derivatives having
different heterocyclic substituents at the 3-carbon of
the butyl chain. EP 181833 Al discloses substituted
3-aminopropylphosphinic acids having high affinities
towards GABAB receptor sites. EP 399949 Al discloses
derivatives of (3- arninopropyl)methylphosphinic acid,
which are described as potent GABAB receptor agonists.
Still other (3-aminopropyl)methylphosphinic acids and
(3- aminopropyl)phosphinic acids have been disclosed
in WO 01/41743 Al and WO 01/42252 Al, respectively.
Structure-activity relationships of several phosphinic
acid analogues with respect to their affinities to the
GABAB receptor are discussed in J. Med. Chem. (1995),
38, 3297-3312. Sulphinic acid analogues and their GABA
B receptor activities are described in Bioorg. &Med.
Chem. Lett. (1998), 8, 3059-3064. For a more general
review on GABAB ligands, see Curr. Med. Chem.-Central
Nervous System Agents (2001), 1, 27-42. Positive
allosteric modulation of GABAg receptors
2,6-Di-tert-butyl-4-(3-hydroxy-2,2-dimethylpropyl)phen
ol (CGP7930) and 3-(3,5-di-fertbutyl-
4-hydroxyphenyl)-2,2-dimethylpropanal (disclosed in US
5,304,685) have been described to exert positive
allosteric modulation of native and recombinant GABAB
receptor activity (Society for Neuroscience, 30th
Annual Meeting, New Orleans , La., Nov. 4-9, 2000:
Positive Allosteric Modulation of Native and
Recombinant GABA B Receptor Activity, S. Urwyler etal;
Molecular Pharmacol. (2001), 60,
963-971).N,N-Dicyclopentyl-2-methylsulfanyl-5-nitro-py
rimidine-4,6-diamine has been described to exert
positive allosteric modulation of the GABA B receptor
(The Journal of Pharmacology and Experimental
Therapeutics, 307 (2003), 322-330). For a recent
review on allosteric modulation of GPCRs, see: Expert
Opin. Ther. Patents (2001), 11, 1889-1904. Outline of
the invention The present invention relates to a
compound of the general formula (I) wherein R1
represents NR4R5, Ci-C alkyl, Ci-C 1 alkoxy or Ci-Ci 0
thioalkoxy; optionally substituted by one or more of
Ci-Cio alkoxy, C3-C 10 cycloalkyl, C1-Ci Othioalkoxy,
halogen(s), hydroxy, mercapto, carboxylic acid,
CONR6R7, NR6COR7, CO2R8, nitrile or one or two aryl or
heteroaryl groups; or R1 represents aryl or
heteroaryl, each optionally substituted by one or more
of Ci-Ci 0 alkyl, C2-Ci 0 alkenyl, C -Ci 0 alkynyl,
C3-Ci 0 cycloalkyl, Ci-Ci 0 alkoxy, Ci-Ci 0
thioalkoxy, halogen(s), hydroxy, mercapto, nitro,
carboxylic acid, CONR 6R7, NR6COR7, CO2R8, nitrile or
one or two aryl or heteroaryl groups, wherein any aryl
or heteroaryl group used in defining R1 may be further
substituted by one or more of halogen(s), C1-CiO
alkyl, C1-C10 alkoxy or Ci-Ci 0 thioalkoxy, wherein
said Ci-Ci 0 alkyl may be further substituted by one
or two aryl or heteroaryl groups; R2 represents Ci-Ci
0 alkoxy, optionally substituted by one or more of
Ci-Ci 0 thioalkoxy, C3- C10 cycloalkyl, keto,
halogen(s), hydroxy, mercapto, carboxylic acid,
CONR6R7, NR6COR7, CO R8, nitrile or one or two aryl or
heteroaryl groups; orR2 represents C1- C1 alkyl; C -
C1 alkenyl; C2- C1 alkynyl; or C3- C10 cycloalkyl,
each optionally substituted by one or more OfC1-C10
alkoxy, C1-C10 thioalkoxy, C3- C10 cycloalkyl, keto,
halogen(s), hydroxy, mercapto, carboxylic acid,
CONR6R7, NR6COR7, CO2R8, nitrile or one or two aryl or
heteroaryl groups; or R2 represents aryl or
heteroaryl, each optionally substituted by one or more
OfC1-C10 alkyl, C - C1Oalkenyl, C2- C10 alkynyl, C3-
C10 cycloalkyl, C1-C10 alkoxy, C1-C10 thioalkoxy, 



halogen(s), hydroxy, mercapto, nitro, carboxylic acid,
CONR6R7,NR6COR7,CO2R8, nitrile or one or two aryl or
heteroaryl groups; or R2 represents amino, optionally
mono- or disubstituted with C1-C10 alkyl, C -C10
alkenyl, C -C10 alkynyl or C3-C10 cycloalkyl; Y
represents R3 represents C1- C10 alkyl; C2-Ci alkenyl;
C2-Ci 0 alkynyl; Ci-Ci 0 alkoxy; or C3-Ci cycloalkyl,
each optionally substituted by one or more of Ci-Ci 0
alkoxy, C -C] 0 cycloalkyl, C1-C10 thioalkoxy,
halogen(s), hydroxy, mercapto, carboxylic acid,
CONR6R7, NR6COR7, CO2R8, COR8, nitrile, SO2NR6R7,
SO2R9, NR6SO2R7, NR6C=ONR7 or one or two aryl or
heteroaryl groups; or R represents aryl or heteroaryl,
each optionally substituted by one or more of C1-C10
alkyl, C2- C10 alkenyl, C2- C10 alkynyl, C3-Ci 0
cycloalkyl, Ci-C 10 alkoxy, Ci-Ci 0 thioalkoxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid,
CONR6R7, NR6COR7, CO2R8, SO2NR6R7, NR6SO2R7, SO2R10 ,
nitrile or one or two aryl or heteroaryl groups,
wherein said aryl or heteroaryl group used in defining
R3 may be further substituted by one or more of
halogen(s), Ci-Ci 0 alkyl, C1-C10 alkoxy or Ci-C 10
thioalkoxy, wherein said Ci-C 10 alkyl may be further
substituted by one or two aryl or heteroaryl groups;R4
each and independently represents hydrogen, C1-CiO
alkyl; C2- C1 alkenyl; C -Ci 0 alkynyl; or C3- C10
cycloalkyl, each optionally substituted by one or more
of Ci-Ci 0 alkoxy, C -Ci 0 cycloalkyl, Ci-Qo
thioalkoxy, halogen(s), hydroxy, mercapto, keto,
carboxylic acid, CONR6R7, NR6COR7, CO2R8, nitrile or
one or two aryl or heteroaryl groups; or R4 each and
independently represents aryl or heteroaryl, each
optionally substituted by one or more of Ci-Ci 0
alkyl, C2-C 10 alkenyl, C -Ci 0 alkynyl, C3- C10
cycloalkyl, C1-C10 alkoxy, C1-C10 thioalkoxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid,
CONR6R7,NR6COR7, CO2R8, nitrile or one or two aryl or
heteroaryl groups; R5 each and independently
represents hydrogen, C1-Ci alkyl; C2-Ci Oalkenyl;
C2-Ci 0 alkynyl; or C3-Ci 0 cycloalkyl, each
optionally substituted by one or more OfC1-Ci 0
alkoxy, C3-Ci 0 cycloalkyl, Ci-Ci 0 thioalkoxy,
halogen(s), hydroxy, mercapto, carboxylic acid,
CONR6R7, NR6COR7, CO2R8, nitrile or one or two aryl or
heteroaryl groups; or R5 each and independently
represents aryl or heteroaryl, each optionally
substituted by one or more of Ci-Ci 0 alkyl, C2-Ci 0
alkenyl, C2-Ci 0 alkynyl, C3-Ci 0 cycloalkyl, Ci-Ci 0
alkoxy, Ci-Ci 0 thioalkoxy, halogen(s), hydroxy,
mercapto, nitro, carboxylic acid,
CONR6R7,NR6COR7,CO2R8, nitrile or one or two aryl or
heteroaryl groups; or R4 and R5 together form a ring
consisting of from 3 to 7 atoms selected from C, N and
O, wherein said ring is optionally substituted by one
or more OfCi-C 1O alkyl, C2-Ci 0 alkenyl, C2-Ci
Oalkynyl, C3-Ci 0 cycloalkyl, C1-C10 alkoxy, C1-C10
thioalkoxy, halogen(s), hydroxy, mercapto, nitro,
keto, carboxylic acid, CONR6R7, NR6COR7, CO2R8 nitrile
or one or two aryl or heteroaryl groups; R6 each and
independently represents hydrogen, Ci-Ci 0 alkyl, aryl
or heteroaryl, wherein said aryl or heteroaryl may
optionally be further substituted by one or more of
halogen(s), Ci-Cio alkyl, Ci-Ci 0 alkoxy or Ci-Qo
thioalkoxy; R7 each and independently represents
hydrogen, Ci-Ci 0 alkyl, aryl or heteroaryl, wherein
said aryl or heteroaryl may optionally be further
substituted by one or more of halogen(s), Ci-Cio
alkyl, C1-Ci0 alkoxy or Ci-Ci 0 thioalkoxy;R8 each and
independently represents C1-C10 alkyl, optionally
substituted by aryl or heteroaryl, wherein said aryl
or heteroaryl may optionally be further substituted by
one or more of halogen(s), C1-C10 alkyl, C1-C10 alkoxy
or C1-C10 thioalkoxy; 



R represents C1-C10 alkyl, aryl or heteroaryl, wherein
said aryl or heteroaryl may optionally be further
substituted by one or more of halogen(s), C1-C1 alkyl,
C1-C10 alkoxy or C1-C1 thioalkoxy; R10 represents Ci-C
10 alkyl; X1 represents S, O or N; X2 represents S, O
or N; with the proviso that X1 and X2 represent
different atoms and with the further proviso that X1
is not S when X2 is O and X1 is not O when X2 is S;
wherein each of alkyl, alkenyl, alkynyl and cycloalkyl
may independently have one or more carbon atom(s)
substituted for O, N or S; wherein none of the O, N or
S is in a position adjacent to any other O, N or S;
wherein each of alkyl, alkenyl, alkynyl, alkoxy and
cycloalkyl may independently have one or more carbon
atom(s) substituted by fiuoro; as well as
pharmaceutically and pharmacologically acceptable
salts thereof, and enantiomers of the compound of
formula (I) and salts thereof; with the exceptions of:
5-Thiazolecarboxylic acid,
4-[(4-methylbenzoyl)amino]-2-phenyl-,
1,1-dirnethylethyl ester;4-Oxazolecarboxylic acid, 5-
[[[(2,6-difluorobenzoyl)amino]
carbonyl]amino]-2-methyl-, ethyl ester;
4-Thiazolecarboxylic acid,
5-[(l-oxohexyl)amino]-2-(phenylmethyl)-, ethyl ester;
4-Oxazolecarboxylic acid,
5-[[[(2-chloro-6-fluorobenzoyl)amino]carbonyl]amino]-2
-ethyl- , ethyl ester; 5-Oxazolecarboxylic acid,
2-(l,l-dimethylethyl)-4-[[[(4-
methylphenyl)amino]carbonyl]amino]-, methyl ester;
4-Oxazolecarboxylic acid,
5-[[[(2-chloro-6-fluorobenzoyl)amino]carbonyl]amino]-2
- methyl-, ethyl ester; 4-Thiazolecarboxylic acid,
2-benzyl-5-hexanamido-, ethyl ester hydrochloride;
4-Oxazolecarboxylic acid,
5-[[[(2-cMoro-6-memoxybenzoyl)arnino]carbonyl]amino]-2
- methyl-, ethyl ester; 4-Oxazolecarboxylic acid,
2-(l,l-dimethylethyl)-5-[[[(4-
methylphenyl)arnino]carbonyl]amino]-, methyl ester;
4-Oxazolecarboxylic acid,
5-[[[(2,6-difluorobenzoyl)arnmo]carbonyl]ami
ao]-2-ethyl-, ethyl ester; 5-Thiazolecarboxylic acid,
4-[(2,4-dichlorobenzoyl)amino]-2-phenyl-,
1,1-dimethylethyl ester; 4-Oxazolecarboxylic acid,
5-[[[(2-bromobenzoyl)amino]carbonyl]amino]-2-methyl-,
ethyl ester; 4-Thiazolecarboxylic acid,
2-(l,l-dimethylethyl)-5-[[[(4-
memylphenyl)amino]carbonyl]arnino]-, methyl ester;
4-Oxazolecarboxylic acid, 5-(benzoylamino)-2-phenyl-,
ethyl ester; Oxazolium, 4-benzoyl-
3-butyl-2-(4-chlorophenyl)- 5-[(trifluoroacetyl)amino]
-; Oxazolium,
4-(2-bromobenzoyl)-3-butyl-2-(4-chlorophenyl)-5-[(trif
luoroacetyl)amino]-; Oxazolium,
4-benzoyl-3-butyl-2-phenyl-5-[(trifluoroacetyl)amino]-
; 5-Thiazolecarboxylic acid,
4-[(4-methylbenzoyl)amino]-2-phenyl-,
1,1-dimethylethyl ester; 5-Thiazolecarboxylic acid,
4-[(2,4-dichlorobenzoyl)arnino]-2-phenyl-,
1,1-dimethylethyl 



ester; 5-Thiazolecarboxylic acid,
4-[[(2-methylphenyl)sulfonyl]amino]-2-phenyl-, 1,1-
dimethylethyl ester;4-Piperidinecarboxarnide,
N-[2-butyl-4-[[(5-chloro-2-pyridinyl)amino]carbonyl]-5
- thiazolyl]- 1-(1-methylethyl)-;
4-Piperidinecarboxamide,
N-[4-[[(5-chloro-2-pyridinyl)amino]carbonyl]-2-methyl-
5- thiazolyl]- 1-(1-niethylethyl)-;
4-Piperidinecarboxamide,
N-[4-[[(5-chloro-2-pyridinyl)amino]carbonyl]-2-phenyl-
5- thiazolyl]- 1-(I -methylethyl)-;
4-Piperidinecarboxamide,
N-[4-[[(5-chloro-2-pyridinyl)amino]carbonyl]-2-(lmethy
lethyl)- 5-thiazolyl]-l-(l-methylethyl)-;
4-Piperidinecarboxamide,
N-[4-[[(5-chloro-2-pyridinyl)amino]carbonyl]-2-propyl-
5- thiazolyl]- 1-(1 -methylethyl)-;
4-Piperidinecarboxamide,
N-[4-[[(5-chloro-2-pyridinyl)amino]carbonyl]-2-ethyl-5
- thiazolyl]- l-(l-methylethyl)-;
4-Piperidinecarboxamide, N-[4-
[[(5-cWoro-2-pyridinyl)amino]carbonyl]-2-(3 ,4-
difhiorophenyl)-5-thiazolyl]-1-(1-methylethyl)- ;
4-Thiazolecarboxylic acid,
2-(l,l-dimethylethyl)-5-[[[(4-
meth.ylphenyl)amino]carboriyl]amino]-, methyl ester;
4-Oxazolecarboxylic acid,
2-(l,l-dimethylethyl)-5-[[[(4-
methylphenyl)amino]carbonyl]amino]-, methyl ester;
5-Oxazolecarboxylic acid,
2-(l,l-dimethylethyl)-4-[[[(4-
methylphenyl)amino]carbonyl] amino]-, methyl ester;
4-Oxazolecarboxamide,
5-[(aminocarbonyl)amino]-2-(3,5-dichlorophenyl)-;
4-Thiazolecarboxamide, 5-(acetylamino)-2-methyl-;
4-Oxazolecarboxylic acid,
5-[[[(2,6-difluoroberizoyl)amino]carbonyl]amino]-2-met
hyl-, ethyl ester; 4-Oxazolecarboxylic acid,
5-[[[(2-bromobenzoyl)amino]carbonyl]amino]-2-methyl-,
ethyl ester; 4-Oxazolecarboxylic acid,
5-[[[(2-chloro-6-methoxybenzoyl)amino]carbonyl]amino]-
2- methyl-, ethyl ester; 4-Oxazolecarboxylic acid,
5-[[[(2-cWoro-6-fluorobenzoyl)arnino]carbonyl]amino]-2
-ethyl- , ethyl ester; 4-Oxazolecarboxylic acid,
5-[[[(2,6-difluorobenzoyl)amino]carbonyl]arnino]-2-eth
yl-, ethyl ester;4-Oxazolecarboxylic acid,
5-[[[(2-chloro-6-fluorobenzoyl)amino]carbonyl]amino]-2
- methyl-, ethyl ester; 4-Oxazolecarboxamide,
5-(acetylamino)-N,N,2-1ximethyl-; 4-Oxazolecarboxylic
acid, 5-(benzoylamino)-2-phenyl-, ethyl ester;
4-Oxazolecarboxamide, 5-(benzoylamino)-2-phenyl-;
Acetamide, N-(5-benzoyl-2-phenyl-4-thiazolyl)-;
Acetamide,
N-[5-benzoyl-2-(4-methoxyphenyl)-4-thiazolyl]-;
Benzamide, N-(5-benzoyl-2-phenyl-4-thiazolyl)-;
Benzamide,
N-[5-benzoyl-2-(4-methoxyphenyl)-4-thiazolyl]- ;
Benzamide,
N-[5-benzoyl-2-[4-(dimethylarnino)phenyl]-4-thiazolyl]
-; 4-Oxazolecarboxamide, N-benzoyl-
5-(benzoylamino)-2-phenyl- ; 4-Oxazolecarboxamide,
5-(benzoylamino)-2-phenyl-; 4-Oxazolecarboxamide,
N-(4-methylbenzoyl)-5-[(4-methylbenzoyl)amino]-2-(4- 



methylphenyl)-; 4-Oxazolecarboxamide, 5-acetamido-2-
methyl-; 4-Oxazolecarboxamide,
5-acetamido-N-acetyl-2-methyl-; 4-Oxazolecarboxamide,
5-acetamido-N,2-dimethyl- ; 4-Oxazolecarboxamide,
5-(acetylamino)-N,N,2-trimethyl- ;
4-Thiazolecarboxamide, 5-acetamido-N,2-dimethyl-;
4-Thiazolecarboxamide, 5-(acetylamino)-2-methyl-;
4-Thiazolecarboxamide, 5-acetamido-N,2-dimethyl-;
4-Thiazolecarboxamide, 5-acetamido-N,N,2-trimethyl-;
5-Thiazolecarbamic acid, 4-carbamoyl-2- methyl-, ethyl
ester; 4-Thiazolecarboxamide,
5-(acetylamino)-2-methyl-; 4-Thiazolecarboxylic acid,
2-benzyl-5-hexanamido-, ethyl ester hydrochloride;
4-Thiazolecarboxylic acid,
5-[(l-oxohexyl)amino]-2-(phenylmethyl)-, ethylester;
Acetamide, 2-amino-N-
[5-benzoyl-2-(4-chlorophenyl)-4-thiazolyl]-; Carbamic
acid,
[4-[(methylamino)carbonyl]-2-[(phenylmethyl)thio]-5-th
iazolyl]-, ethyl ester; Carbamic acid,
[4-[[(phenylmemyl)aimno]carbonyl]-2-[(phenyhiie1hyl)1i
iio]-5-thiazolyl]-, ethyl ester;4-Thiazolecarboxylic
acid,
5-[(ethoxycarbonyl)amino]-2-[(phenylmethyl)thio]-,
ethyl ester; Benzamide,
N-[5-(2-hydroxybenzoyl)-2-[(4-nitrophenyl)amino]-4-thi
azolyl]-; 4-Thiazolecarboxamide, 2-(ethylthio)-
5-[phenylacetyl)amino]-; Carbamic acid,
[4-(aminocarbonyl)-2-[(phenylmethyl)thio]-5-thiazolyl]
-, ethyl ester; Carbamic acid,
[2-[[5-benzoyl-2-(l-piperidrnyl)-4-iMazolyl]amino]-2-o
xoethyl]-, phenylmethyl ester; Carbamic acid,
[2-[[5-benzoyl-2-(4-mo f
holinyl)-4-iMazolyl]amino]-2-oxoethyl]-, phenylmethyl
ester; Carbamic acid,
[2-[[5-benzoyl-2-(dime1hylamino)-4-thiazolyl]amino]-2-
oxoethyl]-, phenylmethyl ester; Carbamic acid,
[2-[[5-benzoyl-2-(dimemylamino)-4-thiazolyl]amino]-
l-methyl-2- oxoethyl]-, phenylmethyl ester; Carbamic
acid,
[2-[[5-benzoyl-2-(dimemylamino)-4-thiazolyl]amino]-2-o
xo-l- (phenylmethyl)ethyl]-, phenylmethyl ester;
Carbamic acid,
[2-[[5-benzoyl-2-(4-chlorophenyl)-4-thiazolyl]amino]-2
-oxoethyl]-, phenylmethyl ester;
2H-Isoindole-2-acetamide,
N-[5-benzoyl-2-(4-morpholinyl)-4-thiazolyl]-
1,3-dihydro- 1,3- dioxo-; 4-Oxazolecarboxylic acid,
5-acetamido-2-(l-naphtylamino)-, ethyl ester; and
4-Thiazolecarboxamide,
2-(phenylmethyl)-5-[2-(phenyl-l-thioxoethyl)amino]-.
In one embodiment of the present invention, Y
represents In another embodiment of the present
invention, wherein Y represents R3In yet another
embodiment of the present invention, Y represents In a
further embodiment of the present invention, R1
represents C1-C5 alkyl. In a yet turther embodiment of
the present invention, R1 represents C1-C4 alkyl.
According to one embodiment of the present invention,
R2 represents C1-C4 alkoxy, optionally substituted by
one or more OfC 1-C10 thioalkoxy, C - C1O cycloalkyl,
keto, halogen(s), hydroxy, mercapto, carboxylic acid,
CONR6R7, NR6COR7, CO2R8, nitrile or 



one or two aryl or heteroaryl groups. According to
another embodiment of the present invention, R2
represents C1-C4 alkoxy. According to yet another
embodiment of the present invention, R2 represents
ethoxy. According to a further embodiment of the
present invention, R2 represents C1- C1O alkyl,
optionally substituted by one or more of C1-C10
thioalkoxy, C3- C10 cycloalkyl, keto, halogen(s),
hydroxy, mercapto, carboxylic acid, CONR6R7, NR6COR7,
CO2R8, nitrile or one or two aryl or heteroaryl
groups. According to yet a further embodiment of the
present invention, R2 represents C1- C1 alkyl,
optionally substituted by one or more OfC3- C10
cycloalkyl, keto, halogen(s), hydroxy, CO2R8, nitrile
or one or two aryl or heteroaryl groups. hi another
embodiment of the present invention, R3 represents C1-
C7 alkyl, C2- C7 alkenyl, C - C7 alkynyl or C3- C7
cycloalkyl, optionally substituted by one or more
OfC1-C10 alkoxy, C3- C10 cycloalkyl, Q-Qo thioalkoxy,
halogen(s), hydroxy, mercapto, carboxylic acid,
CONR6R7, NR6COR7, CO2R8, nitrile or one or two aryl or
heteroaryl groups, wherein said aryl or heteroaryl
group used in defining R3 may be further substituted
by one or moreof halogen(s), C1-C1 alkyl, C1-C10
alkoxy or C1-C10 thioalkoxy, wherein said C1-C10 alkyl
may be further substituted by one or two aryl or
heteroaryl groups. In yet another embodiment of the
present invention, R3 represents C1- C4 alkyl,
optionally substituted by one or more OfC 1-C10 alkoxy
or by one or two aryl or heteroaryl groups, wherein
said aryl or heteroaryl group used in defining R3 may
be further substituted by one or more of halogen(s),
C1-C1 alkyl or C1-C10 alkoxy. In a further embodiment
of the present invention, R3 represents C1- C4 alkyl,
substituted by one or more OfC 1-C10 alkoxy or by one
or two aryl or heteroaryl groups. h yet a further
embodiment of the present invention, R3 represents C1-
C4 alkyl, substituted by one or more of C1-C10 alkoxy
and by one or two aryl or heteroaryl groups. Li a
further embodiment of the present invention, R3
represents aryl or heteroaryl, optionally substituted
by one or more OfC1-C10 alkyl, C2- C10 alkenyl, C -
C10 alkynyl, C3- C10 cycloalkyl, C1-C10 alkoxy, C1-C1O
thioalkoxy, halogen(s), hydroxy, mercapto, nitro,
carboxylic acid, CONR6R7,NR6COR7, CO2R8, SO2R9,
nitrile or one or two aryl or heteroaryl groups
wherein said aryl or heteroaryl group used in defining
R3 may be further substituted by one or more of
halogen(s), C1-C10 alkyl or C1-C10 alkoxy. According
to one embodiment of the present invention, R4
represents C1- alkyl. According to a further
embodiment of the present invention, R4 represents
methyl. According to yet a further embodiment of the
present invention, R5 represents C1-4 alkyl. According
to yet a further embodiment of the present invention,
R5 represents methyl. According to yet a further
embodiment of the present invention, R4 and R5 form a
ring consisting of 5 or 6 atoms selected from C, O and
N.According to one embodiment of the present
invention, R1 represents C1- C6 alkyl; optionally
substituted by one C1-C10 alkoxy; or R1 represents
aryl; R2 represents C1-C10 alkoxy; Y represents R3
represents C1-Ci O alkyl, optionally substituted by
one or more OfC 1-Ci 0 alkoxy, or one or two aryl; or
R3 represents aryl or heteroaryl, each optionally
substituted by one or more OfC1-CiO alkyl, halogen(s),
CO R8, SO2R10 , or one or two aryl or heteroaryl
groups, wherein said aryl or heteroaryl group used in
defining R3 may be further substituted by one or more
of halogen(s), C1-Ci 0 alkyl, C1-C10 alkoxy or Ci-C 10
thioalkoxy, wherein said C1- C1Oalkyl may be further
substituted by one or two aryl or heteroaryl groups; 



R8 represents C1-C10 alkyl; R10 represents Cj-C
1Oalkyl; X1 represents S or O; X2 represents N;
wherein each of alkyl one or more carbon atom(s)
substituted for O, wherein none of the O is in a
position adjacent to any other O; wherein each of
alkyl groups may have one or more carbon atom(s)
substituted by fluoro. According to one embodiment of
the present invention, R1 represents C1- C alkyl;
optionally substituted by one C1-C4 alkoxy; or R 1
represents aryl; R2 represents C1-C4 alkoxy; Y
represents R3 represents C1- C alkyl, optionally
substituted by one or more OfC 1-C alkoxy, or one or
two aryl; or R3 represents aryl or heteroaryl, each
optionally substituted by one or more ofC1-C1O alkyl,
halogen(s), CO R8, SO R10 , or one or two aryl or
heteroaryl groups, wherein said aryl or heteroaryl
group used in defining R3 may be further substituted
by one or more of halogen(s), C1-C1Oalkyl, C1-C10
alkoxy or C1-C1Qthioalkoxy, wherein said C1-C10 alkyl
may be further substituted by one or two aryl or
heteroaryl groups; R8 represents C1-C alkyl; R10
represents C1-C6 alkyl; X1 represents S or O; X2
represents N; wherein each of alkyl one or more carbon
atom(s) substituted for O, wherein none of the O is in
a position adjacent to any other O; wherein each of
alkyl groups may have one or more carbon atom(s)
substituted by fluoro. In another embodiment of the
present invention, said invention is related to a
compound selected from Ethyl
5-[(2,3-dihydro-l,4-benzodioxin-2-ylcarbonyl)ainino]-2
-isopropyl-l,3-thiazole-4- carboxylate; Ethyl
2-isopropyl-5-[(2-phenylbutanoyl)amino]-l,3-thiazole-4
-carboxylate; Ethyl 2-cyclopentyl-5- [(2,3-dihydro-
1,4-benzodioxin-2-ylcarbonyl)amino]- 1,3-thiazole-4-
carboxylate; Ethyl 2-cyclopentyl-5-
[(2-phenylbutanoyl)amino]- 1,3-thiazole-4-carboxylate;
Ethyl
5-[(2,3-dihydro-l,4-benzodioxin-2-ylcarbonyl)amino]-2-
isopropyl-l,3-oxazole-4- carboxylate; Ethyl
2-isopropyl-5-[(2-phenylbutanoyl)amino]-l,3-oxazole-4-
carboxylate; Ethyl
5-[(4-tert-butylbenzoyl)ammo]-2-isopropyl-l,3-oxazole-
4-carboxylate; Ethyl
2-phenyl-5-[(2-phenylbutanoyl)amino]-l,3-oxazole-4-car
boxylate; Ethyl 2-cyclopentyl-5- [(2,3-dihydro-
1,4-benzodioxin-2-ylcarbonyl)amino]- 1,3-oxazole-4-
carboxylate; Ethyl 5- [(2,3-dihydro-
1,4-benzodioxin-2-ylcarbonyl)amino]-2-(methoxymethyl)-
1,3- oxazole-4-carboxylate ; Ethyl
2-ethyl-5-[(3-phenylpropanoyl)amino]-
1,3-oxazole-4-carboxylate; Ethyl
2-ethyl-5-[(3,3,3-trifluoro-2-methoxy-2-phenylpropanoy
l)amino]-l,3-oxazole-4- carboxylate;Ethyl
5-[(2,3-dihydro-l-benzofi
aran-2-ylcarbonyl)amino]-2-ethyl-l,3-oxazole-4-
carboxylate; Ethyl 5-({[1-(4-chlorophenyl)-5
-(trifluoromethyl)- lH-pyrazol-4-yl]carbonyl}
amino)-2- 



ethyl-l,3-oxazole-4-carboxylate; Ethyl 2-ethyl-5~ {[(1
-phenyl-5-propyl-l H-pyrazol-4-yl)carbonyl]amino}
-1,3-oxazole-4- carboxylate; Ethyl
5-[(2,4-dichlorobenzoyl)amino]
-2-ethyl-1,3-thiazole-4-carboxylate; Ethyl
5-({[3-chloro-4-(isopropylsulfonyl)-2-thienyl]carbonyl
}amino)-2-ethyl-l,3-thiazole- 4-carboxylate; Ethyl
5-[(diphenylacetyl)amino]-2-ethyl-
1,3-thiazole-4-carboxylate; Ethyl
2-ethyl-5-[(3,3,3-trifluoro-2-methoxy-2-phenylpropanoy
l)amino]-l,3-thiazole-4- carboxylate; Ethyl
5-[(2,3-dihydro-l-benzofuran-2-ylcarbonyl)amino]-2-eth
yl-l,3-thiazole-4- carboxylate; Ethyl
5-({[l-(4-chlorophenyl)-5-(trifluoromethyl)-l
H-pyrazol-4-yl]carbonyl}amino)-2-
ethyl-1,3-thiazole-4-carboxylate; Ethyl 2-ethyl-5-
{[(6-phenoxypyridin-3-yl)carbonyl]amino}-1,3-thiazole-
4-carboxylate; and Ethyl 2-ethyl-5- {[(1
-phenyl-5-propyl-l H-pyrazol-4-yl)carbonyl]amino}
-1,3-thiazole-4- carboxylate. The present invention
also relates to a compound of the general formula (I)
(I) wherein R1 represents NR4R5, Ci-C 6 alkyl, Ci-Ci 0
alkoxy or Ci-Cio thioalkoxy; optionally substituted by
one or more of Ci-C 1Oalkoxy, C3- C10 cycloalkyl,
Ci-Ci 0 thioalkoxy,halogen(s), hydroxy, mercapto,
carboxylic acid, CONR6R7,NR6COR7, CO2R8, nitrite or
one or two aryl or heteroaryl groups; or R1 represents
aryl or heteroaryl, each optionally substituted by one
or more of C1-C10 alkyl, C2- C10 alkenyl, C2-
C1Oalkynyl, C3- C10 cycloalkyl, C1-C10 alkoxy, C1-C10
thioalkoxy, halogen(s), hydroxy, mercapto, nitro,
carboxylic acid, CONR6R7, NR6COR7, CO2R8, nitrile or
one or two aryl or heteroaryl groups, wherein any aryl
or heteroaryl group used in defining R1 may be further
substituted by one or more of halogen(s), C1-C10
alkyl, C1-C1 alkoxy or C1-C10 thioalkoxy, wherein said
C1-C10 alkyl may be further substituted by one or two
aryl or heteroaryl groups; R2 represents C1-C10
alkoxy, optionally substituted by one or more OfC1-C1O
thioalkoxy, C - C10 cycloalkyl, keto, halogen(s),
hydroxy, mercapto, carboxylic acid, CONR6R7, NR6COR7,
CO R8, nitrile or one or two aryl or heteroaryl
groups; or R2 represents C1- C1O alkyl; C - C10
alkenyl; C - C10 alkynyl; or C - C10 cycloalkyl, each
optionally substituted by one or more OfC1-C10 alkoxy,
C1-C10 thioalkoxy, C3- C1O cycloalkyl, keto,
halogen(s), hydroxy, mercapto, carboxylic acid,
CONR6R7, NR6COR7, CO R8, nitrile or one or two aryl or
heteroaryl groups; or R2 represents aryl or
heteroaryl, each optionally substituted by one or more
of C1-C10 alkyl, C - C1 alkenyl, C2- C1 alkynyl, C3-
C10 cycloalkyl, C1-C10 alkoxy, C1-C10 thioalkoxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid,
CONR6R7, NR6COR7, CO2R8, nitrile or one or two aryl or
heteroaryl groups; or R2 represents amino, optionally
mono- or disubstituted with C1-C10 alkyl, C2-C10
alkenyl, C2-C10 alkynyl or C3-C10 cycloalkyl; Y
represents /R3 represents C1- C10 alkyl; C2-
C1Oalkenyl; C2- C1 alkynyl; Ci-C 10 alkoxy; or C3- C10
cycloalkyl, each optionally substituted by one or more
of Ci-C 10 alkoxy, C3- C10 



cycloalkyl, C1-Ci0 thioalkoxy, halogen(s), hydroxy,
mercapto, carboxylic acid, CONR6R7, NR6COR7, CO2R8,
COR8, nitrile, SO2NR6R7, SO2R9,NR6SO2R7, NR6C=ONR7 or
one or two aryl or heteroaryl groups; or R3 represents
aryl or heteroaryl, each optionally substituted by one
or more of Ci-Ci 0 alkyl, C -C] 0 alkenyl, C2-Ci 0
alkynyl, C - C10 cycloalkyl, Ci-Ci 0 alkoxy, Q~Cio
thioalkoxy, halogen(s), hydroxy, mercapto, nitro,
carboxylic acid, CONR6R7, NR6COR7, CO2R8, SO2NR6R7,
NR6SO2R7, SO2R10 , nitrile or one or two aryl or
heteroaryl groups, wherein said aryl or heteroaryl
group used in defining R3 may be further substituted
by one or more of halogen(s), Ci-Ci 0 alkyl, Ci-Ci 0
alkoxy or Ci-C 10 thioalkoxy, wherein said Q-Qo alkyl
may be further substituted by one or two aryl or
heteroaryl groups; R4 each and independently
represents hydrogen, Ci-Ci 0 alkyl; C2-Ci 0 alkenyl;
C2-Ci 0 alkynyl; or C3-Ci 0 cycloalkyl, each
optionally substituted by one or more of Ci-Ci alkoxy,
C3-Ci Ocycloalkyl, Ci-Ci 0 thioalkoxy, halogen(s),
hydroxy, mercapto, keto, carboxylic acid, CONR6R7,
NR6COR7, CO2R8, nitrile or one or two aryl or
heteroaryl groups; or R4 each and independently
represents aryl or heteroaryl, each optionally
substituted by one or more of C1-CiOalkyl, C2-Ci 0
alkenyl, C2- C10 alkynyl, C3- C1O cycloalkyl, Ci-C 10
alkoxy, C1-Ci thioalkoxy, halogen(s), hydroxy,
mercapto, nitro, carboxylic acid, CONR6R7,NR6COR7,
CO2R8, nitrile or one or two aryl or heteroaryl
groups; R5 each and independently represents hydrogen,
Ci-Ci 0 alkyl; C2- C1Oalkenyl; C2-Ci O alkynyl; or
C3-Ci 0 cycloalkyl, each optionally substituted by one
or more of d-Cio alkoxy, C3- C10 cycloalkyl, Ci-Ci 0
thioalkoxy, halogen(s), hydroxy, mercapto, carboxylic
acid, CONR6R7,NR6COR7, CO2R8, nitrile or one or two
aryl or heteroaryl groups; or R5 each and
independently represents aryl or heteroaryl, each
optionally substituted by one or more of Ci-Qo alkyl,
C2-CiO alkenyl, C2-CiO alkynyl, C3-CiO cycloalkyl,
Ci-C 10 alkoxy, Ci-Ci 0 thioalkoxy, halogen(s),
hydroxy, mercapto, nitro, carboxylic acid,
CONR6R7,NR6COR7, CO2R8, nitrile or one or two aryl or
heteroaryl groups;or R4 and R5 together form a ring
consisting of from 3 to 7 atoms selected from C, N and
O, wherein said ring is optionally substituted by one
or more of C1-C10 alkyl, C2- C1O alkenyl, C2- C10
alkynyl, C - C1Ocycloalkyl, C1-C1 alkoxy, C1-C1
thioalkoxy, halogen(s), hydroxy, mercapto, nitro,
keto, carboxylic acid, CONR6R7, NR6COR7, CO2R8,
nitrile or s one or two aryl or heteroaryl groups; R6
each and independently represents hydrogen, C1-C1O
alkyl, aryl or heteroaryl, wherein said aryl or
heteroaryl may optionally be further substituted by
one or more of halogen(s), C1-C1Oalkyl, C1-C10 alkoxy
or C1-C1 thioalkoxy; 10 R7 each and independently
represents hydrogen, C1-C1 alkyl, aryl or heteroaryl,
wherein said aryl or heteroaryl may optionally be
further substituted by one or more of halogen(s),
C1-C1O alkyl, C1-C10 alkoxy or C1-C10 thioalkoxy; I5
R8 each and independently represents C1-C10 alkyl,
optionally substituted by aryl or heteroaryl, wherein
said aryl or heteroaryl may optionally be further
substituted by one or more of halogen(s), C1-C10
alkyl, C1-C10 alkoxy or C1-C10 thioalkoxy; R9
represents C1-C10 alkyl, aryl or heteroaryl, wherein
said aryl or heteroaryl may 20 optionally be further
substituted by one or more of halogen(s), C1-C10
alkyl, C1-C10 alkoxy or C1-Ci0 thioalkoxy; R10
represents C1-C10 alkyl; 25 X1 represents S, O or N; 



X2 represents S, O or N; with the proviso that X1 and
X2 represent different atoms and with the further
proviso that 30 X1 is not S when X2 is O and X1 is not
O when X2 is S;wherein each of alkyl, alkenyl, alkynyl
and cycloalkyl may independently have one or more
carbon atom(s) substituted for O, N or S; wherein none
of the O, N or S is in a position adjacent to any
other O, N or S; wherein each of alkyl, alkenyl,
alkynyl, alkoxy and cycloalkyl may independently have
one or more carbon atom(s) substituted by fluoro; as
well as pharmaceutically and pharmacologically
acceptable salts thereof, and enantiomers of the
compound of formula (I) and salts thereof; with the
exceptions of: 5-Thiazolecarboxylic acid,
4-[(4-methylbenzoyl)amino]-2-phenyl-,
1,1-dimethylethyl ester; 5-Thiazolecarboxylic acid,
4-[(2,4-dichlorobenzoyl)amino]-2-phenyl-,
1,1-dimethylethyl ester; 5-Thiazolecarboxylic acid,
4-[[(2-methylphenyl)sulfonyl]amino]-2-phenyl-, 1,1-
dimethylethyl ester; 4-Piperidmecarboxamide,
N-[2-butyl-4-[[(5-chloro-2-pyridinyl)amino]carbonyl]-5
- thiazolyl]- 1-(I -methylethyl)-;
4-Piperidinecarboxamide,
N-[4-[[(5-chloro-2-pyridinyl)amino]carbonyl]-2-methyl-
5- thiazolyl]- 1-(I -methylethyl)-;
4-Piperidinecarboxamide,
N-[4-[[(5-chloro-2-pyridinyl)amino]carbonyl]-2-phenyl-
5- thiazolyl]- 1-(1-methylethyl)-;
4-Piperidinecarboxamide, N- [4-
[[(5-cMoro-2-pyridinyl)amino]carbonyl]-2-(l -
methylethyl)-5-thiazolyl]-1-( 1-methylethyl)-;
4-Piperidinecarboxamide,
N-[4-[[(5-cMoro-2-pyridinyl)amino]carbonyl]-2-propyl-5
- thiazolyl]-1-(1-methylethyl)-;
4-Piperidinecarboxamide,
N-[4-[[(5-cMoro-2-pyridinyl)amirio]carbonyl]-2-ethyl-5
- thiazolyl]-l-(l-methylethyl)-;
4-Piperidinecarboxamide, N-[4-
[[(5-cHoro-2-pyridmyl)amino]carbonyl]-2-(3,4-
difluorophenyl)-5-thiazolyl]-l-(l-methylethyl)-;
4-Thiazolecarboxylic acid,
2-(l,l-dimethylethyl)-5-[[[(4-
methylphenyl)amino]carbonyl]amino]-, methyl ester;
4-Oxazolecarboxylic acid,
2-(l,l-dimethylethyl)-5-[[[(4-
methylrhenyl)amino]carbonyl]amino]-, methyl ester;
5-Oxazolecarboxylic acid, 2-(l ,1-dimethylethyl)-4-
[[[(4- methylphenyl)amino]carbonyl]amino]-, methyl
ester; 4-Oxazolecarboxamide,
5-[(aminocarbonyl)arnino]-2-(3,5-dichlorophenyl)-;
Benzamide,N-[5-(2-hydroxybenzoyl)-2-[(4-nitrophenyl)am
ino]-4-thiazolyl]-; and 4-Thiazolecarboxamide,
2-(ethylthio)-5-[phenylacetyl)amino]-; as well as
pharmaceutically and pharmacologically acceptable
salts thereof, and enantiomers of the compound of
formula (I) and salts thereof, for use in therapy. The
compounds of formula (I) above are useful as positive
allosteric GABA B receptor modulators as well as
agonists. The molecular weight of compounds of formula
(I) above is generally within the range of from 300
g/mol to 700 g/mol. It is to be understood that the
present invention also relates to any and all
tautomeric forms of the compounds of formula (I). 



The general terms used in the definition of formula
(I) have the following meanings: C1-C1 alkyl is a
straight or branched alkyl group, having from 1 to 10
carbon atoms, for example methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, secondary butyl,
tertiary butyl, pentyl, isopentyl, hexyl or heptyl.
The alkyl groups may contain one or more heteroatoms
selected from O, N and S, i.e. one or more of the
carbon atoms may be substituted for such a heteroatom.
Examples of such groups are methyl-ethylether,
methylethylamine and methyl-thiomethyl. The alkyl
group may form part of a ring. One or more of the
hydrogen atoms of the alkyl group may be substituted
for a fluorine atom.C1-C alkyl is a straight or
branched alkyl group, having from 1 to 6 carbon atoms,
for example methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, secondary butyl, tertiary butyl,
pentyl, isopentyl, or hexyl. The alkyl groups may
contain one or more heteroatoms selected from O, N and
S, i.e. one or more of the carbon atoms may be
substituted for such a heteroatom. Examples of such
groups are methyl-ethylether, methyl- ethylamine and
methyl- thiomethyl. The alkyl group may form part of a
ring. One or more of the hydrogen atoms of the alkyl
group may be substituted for a fluorine atom. C1-C5
alkyl is a straight or branched alkyl group, having
from 1 to 5 carbon atoms, for example methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, secondary
butyl, tertiary butyl, pentyl or isopentyl. The alkyl
groups may contain one or more heteroatoms selected
from O N and S, i.e. one or more of the carbon atoms
may be substituted for such a heteroatom. Examples of
such groups are methyl-ethylether, methyl-ethylamine
and methyl-thiomethyl. The alkyl group may form part
of a ring. One or more of the hydrogen atoms of the
alkyl group may be substituted for a fluorine atom.
Ci-C 4 alkyl is a straight or branched alkyl group,
having from 1 to 4 carbon atoms, for example methyl,
ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
secondary butyl or tertiary butyl. The alkyl groups
may contain one or more heteroatoms selected from O, N
and S, i.e. one or more of the carbon atoms may be
substituted for such a heteroatom. Examples of such
groups are methyl-ethylether, methyl-ethylamine and
methyl-thiomethyl. The alkyl group may form part of a
ring. One or more of the hydrogen atoms of the alkyl
group may be substituted for a fluorine atom. C2-CiO
alkenyl is a straight or branched alkenyl group,
having 2 to 10 carbon atoms, for example vinyl,
isopropenyl and 1-butenyl. The alkenyl groups may
contain one or more heteroatoms selected from O, N and
S, i.e. one or more of the carbon atoms may be
substituted for such a heteroatom. One or more of the
hydrogen atoms of the alkenyl group may be substituted
for a fluorine atom. C2-Ci 0 alkynyl is a straight or
branched alkynyl group, having 2 to 10 carbon atoms,
for example ethynyl, 2-propynyl and but-2-ynyl. The
alkynyl groups may contain one or moreheteroatoms
selected from O, N and S, i.e. one or more of the
carbon atoms may be substituted for such a heteroatom.
One or more of the hydrogen atoms of the alkynyl group
may be substituted for a fluorine atom. C3-C1O
cycloalkyl is a cyclic alkyl, having 3 to 10 carbon
atoms such as cyclopropyl, cyclobutyl, cyclopentyl or
cyclohexyl. The cycloalkyl may also be unsaturated.
The cycloalkyl groups may have one or more heteroatoms
selected from O,N and S, i.e. one or more of the
carbon atoms may be substituted for such a heteroatom.
One or more of the hydrogen atoms of the cycloalkyl
group may be substituted for a fluorine atom. Ci-C1O
alkoxy is an alkoxy group having 1 to 10 carbon atoms,
for example methoxy, ethoxy, n-propoxy, n-butoxy,
isopropoxy, isobutoxy, secondary butoxy, tertiary
butoxy, pentoxy, hexoxy or a heptoxy group. The alkoxy
may be cyclic, partially unsaturated or unsaturated,
such as in propenoxy or cyclopentoxy. The alkoxy may
be aromatic, such as 



in ben2yloxy or phenoxy. C1-C4 alkoxy is an alkoxy
group having 1 to 4 carbon atoms, for example methoxy,
ethoxy, n-propoxy, n-butoxy, isopropoxy, isobutoxy,
secondary butoxy or tertiary butoxy. The alkoxy may be
cyclic, partially unsaturated or unsaturated, such as
in propenoxy or cyclopentoxy. The alkoxy may be
aromatic, such as in benzyloxy or phenoxy. C1-C1O
thioalkoxy is athioalkoxy group having 1 to 10 carbon
atoms, for example thiomethoxy, thioethoxy,
n-thiopropoxy, n-thiobutoxy, thioisopropoxy,
thioisobutoxy, secondary thiobutoxy, tertiary
thiobutoxy, thiopentoxy, thiohexoxy or thioheptoxy
group. The thioalkoxy may be unsaturated, such as in
thiopropenoxy or aromatic, such as in thiobenzyloxy or
thiophenoxy. The term "aryl" is herein defined as an
aromatic ring having from 6 to 14 carbon atoms
including both single rings and polycyclic compounds,
such as phenyl, benzyl or naphtyl. Polycyclic rings
are saturated, partially unsaturated or saturated.The
term "heteroaryl" is herein defined as an aromatic
ring having 3 to 14 carbon atoms, including both
single rings and polycyclic compounds in which one or
several of the ring atoms is either oxygen, nitrogen
or sulphur, such as furanyl, thiophenyl or
imidazopyridine. Polycyclic rings are saturated,
partially unsaturated or saturated. Halogen(s) as used
herein is selected from chlorine, fluorine, bromine or
iodine. The term "keto" is defined herein as a
divalent oxygen atom double bonded to a carbon atom.
Carbon atoms are present adjacent to the carbon atom
to which the divalent oxygen is bonded. When the
compounds of formula (I) have at least one asymmetric
carbon atom, they can exist in several stereochemical
forms. The present invention includes the mixture of
isomers as well as the individual stereoisomers. The
present invention further includes geometrical
isomers, rotational isomers, enantiomers, racemates
and diastereomers. Where applicable, the compounds of
formula (I) may be used in neutral form, e.g. as a
carboxylic acid, or in the form of a salt, preferably
a pharmaceutically acceptable salt such as the sodium,
potassium, ammonium, calcium or magnesium salt of the
compound at issue. The compounds of formula (I) are
useful as positive allosteric GBR (GABA B receptor)
modulators. A positive allosteric modulator of the
GABAB receptor is defined as a compound which makes
the GABA B receptor more sensitive to GABA and GABA B
receptor agonists by binding to the GABA B receptor
protein at a site different from that used by the
endogenous ligand. The positive allosteric GBR
modulator acts synergistically with an agonist and
increases potency and/or intrinsic efficacy of the
GABAB receptor agonist. It has also been shown that
positive allosteric modulators acting at the GABA B
receptor can produce an agonistic effect. Therefore,
compounds of formula (I) can be effective as full or
partial agonists. A further aspect of the invention is
a compound of the formula (I) for use in therapy.As a
consequence of the GABA B receptor becoming more
sensitive to GABAB receptor agonists upon the
administration of a positive allosteric modulator, an
increased inhibition of transient lower esophageal
sphincter relaxations (TLESR) for a GABAB agonist is
observed. Consequently, the present invention is
directed to the use of a positive allosteric GABAB
receptor modulator according to formula (I),
optionally in combination with a GABA B receptor
agonist, for the preparation of a medicament for the
inhibition of transient lower esophageal sphincter
relaxations (TLESRs). A further aspect of the
invention is the use of a compound of formula (I)
optionally in combination with a GABAB receptor
agonist, for the manufacture of a medicament for the 



prevention of reflux. Still a further aspect of the
invention is the use of a compound of formula (I),
optionally in combination with a GABAB receptor
agonist, for the manufacture of a medicament for the
treatment of gastroesophageal reflux disease (GERD).
Effective management of regurgitation in infants would
be an important way of preventing, as well as curing
lung disease due to aspiration of regurgitated gastric
contents, and for managing failure to thrive, inter
alia due to excessive loss of ingested nutrient. Thus,
a further aspect of the invention is the use of a
compound of formula (I), optionally in combination
with a GABA B receptor agonist, for the manufacture of
a medicament for the treatment of lung disease.
Another aspect of the invention is the use of a
compound of formula (I), optionally in combination
with a GABA B receptor agonist, for the manufacture of
a medicament for the management of failure to thrive.
Another aspect of the invention is the use of a
compound of formula (I), optionally in combination
with a GABAB receptor agonist, for the manufacture of
a medicament for the treatment or prevention of
asthma, such as reflux-related asthma.A further aspect
of the invention is the use of a compound of formula
(I), optionally in combination with a GABA B receptor
agonist, for the manufacture of a medicament for the
treatment or prevention of laryngitis or chronic
laryngitis. A further aspect of the present invention
is a method for the inhibition of transient lower
esophageal sphincter relaxations (TLESRs), whereby a
pharmaceutically and pharmacologically effective
amount of a compound of formula (I), optionally in
combination with a GABAB receptor agonist, is
administered to subject in need of such inhibition.
Another aspect of the invention is a method for the
prevention of reflux, whereby a pharmaceutically and
pharmacologically effective amount of a compound of
formula (I), optionally in combination with a GABA B
receptor agonist, is administered to a subject in need
of such preventi on Still a further aspect of the
invention is a method for the treatment of
gastroesophageal reflux disease (GERD), whereby a
pharmaceutically and pharmacologically effective
amount of a compound of formula (I), optionally in
combination with a GABA B receptor agonist, is
administered to a subject in need of such treatment.
Another aspect of the present invention is a method
for the treatment or prevention of regurgitation,
whereby a pharmaceutically and pharmacologically
effective amount of a compound of formula (T),
optionally in combination with a GABAB receptor
agonist, is administered to a subject in need of such
treatment. Yet another aspect of the invention is a
method for the treatment or prevention of
regurgitation in infants, whereby a pharmaceutically
and pharmacologically effective amount of a compound
of formula (I), optionally in combination with a GABAB
receptor agonist, is administered to a subject in need
of such treatment. Still a further aspect of the
invention is a method for the treatment, prevention or
inhibition of lung disease, whereby a pharmaceutically
and pharmacologically effective amount of acompound of
formula (I), optionally in combination with a GABA B
receptor agonist, is administered to a subject in need
of such treatment. The lung disease to be treated may
inter alia be due to aspiration of regurgitated
gastric contents. Still a further aspect of the
invention is a method for the management of failure to
thrive, whereby a pharmaceutically and
pharmacologically effective amount of a compound of
formula (I), optionally in combination with a GABA B
receptor agonist, is administered to a 



subject in need of such treatment. A further aspect of
the invention is a method for the treatment or
prevention of asthma, such as reflux- related asthma,
whereby a pharmaceutically and pharmacologically
effective amount of a compound of formula (I),
optionally in combination with a GABAB receptor
agonist, is administered to a subject in need of such
treatment. A further aspect of the invention is a
method for the treatment or prevention of laryngitis
or chronic laryngitis, whereby a pharmaceutically and
pharmacologically effective amount of a compound of
formula (I), optionally in combination with a GABAB
receptor agonist, is administered to a subject in need
of such treatment. A further embodiment is the use of
a compound of formula (I), optionally in combination
with a GABAB receptor agonist, for the manufacture of
a medicament for the treatment of a functional
gastrointestinal disorder (FGD). Another aspect of the
invention is a method for the treatment of a
functional gastrointestinal disorder, whereby an
effective amount of a compound of formula (I),
optionally in combination with a GABAB receptor
agonist, is administered to a subject suffering from
said condition. A further embodiment is the use of a
compound of formula (I), optionally in combination
with a GABA B receptor agonist, for the manufacture of
a medicament for the treatment of functional
dyspepsia. Another aspect of the invention is a method
for the treatment of functional dyspepsia, whereby an
effective amount of a compound of formula (I),
optionally in combination with a GABAB receptor
agonist, is administered to a subject suffering from
said condition.Functional dyspepsia refers to pain or
discomfort centered in the upper abdomen. Discomfort
may be characterized by or combined with upper
abdominal fullness, early satiety, bloating or nausea.
Etiologically, patients with functional dyspepsia can
be divided into two groups: 1- Those with an
identifiable pathophysiological or microbiologic
abnormality of uncertain clinical relevance (e.g.
Helicobacterpylori gastritis, histological duodenitis,
gallstones, visceral hypersensitivity, gastroduodenal
dysmotility) 2- Patients with no identifiable
explanation for the symptoms. Functional dyspepsia can
be diagnosed according to the following: At least 12
weeks, which need not be consecutive within the
preceding 12 months of 1- Persistent or recurrent
dyspepsia (pain or discomfort centered in the upper
abdomen) and 2- No evidence of organic disease
(including at upper endoscopy) that is likely to
explain the symptoms and 3- No evidence that dyspepsia
is exclusively relieved by defecation or associated
with the onset of a change in stool frequency or form.
Functional dyspepsia can be divided into subsets based
on distinctive symptom patterns, such as ulcer-like
dyspepsia, dysmotility- like dyspepsia and unspecified
(non-specific) dyspepsia. Currently existing therapy
of functional dyspepsia is largely empirical and
directed towards relief of prominent symptoms. The
most commonly used therapies still include
antidepressants. A further aspect of the invention is
the use of a compound according to formula (I),
optionally in combination with a GABAB receptor
agonist, for the manufacture of a medicament for the
treatment or prevention of irritable bowel syndrome
(IBS), such as constipation predominant IBS, diarrhea
predominant IBS or alternating bowel movement 



predominant IBS.A further aspect of the invention is a
method for the treatment or prevention of irritable
bowel syndrome (IBS), whereby a pharmaceutically and
pharmacologically effective amount of a compound of
formula (I), optionally in combination with a GABA B
receptor agonist, is administered to a subject in need
of such treatment. IBS is herein defined as a chronic
functional disorder with specific symptoms that
include continuous or recurrent abdominal pain and
discomfort accompanied by altered bowel function,
often with abdominal bloating and abdominal
distension. It is generally divided into 3 subgroups
according to the predominant bowel pattern: 1-
diarrhea predominant 2- constipation predominant 3-
alternating bowel movements. Abdominal pain or
discomfort is the hallmark of IBS and is present in
the three subgroups. IBS symptoms have been
categorized according to the Rome criteria and
subsequently modified to the Rome II criteria. This
conformity in describing the symptoms of IBS has
helped to achieve consensus in designing and
evaluating IBS clinical studies. The Rome II
diagnostic criteria are: 1- Presence of abdominal pain
or discomfort for at least 12 weeks (not necessarily
consecutively) out of the preceding year 2- Two or
more of the following symptoms: a) Relief with
defecation b) Onset associated with change in stool
frequency c) Onset associated with change in stool
consistency A further aspect of the invention is the
use of a compound according to formula (I), optionally
in combination with a GABAB receptor agonist, for the
manufacture of a medicament for the treatment or
prevention CNS disorders, such as anxiety. A further
aspect of the invention is a method for the treatment
or prevention of CNS disorders, such as anxiety,
whereby a pharmaceutically and pharmacologically
effectiveamount of a compound of formula (I),
optionally in combination with a GABAB receptor
agonist, is administered to a subject in need of such
treatment. A further aspect of the invention is the
use of a compound according to formula (I), optionally
in combination with a GABAB receptor agonist, for the
manufacture of a medicament for the treatment or
prevention of depression. A further aspect of the
invention is a method for the treatment or prevention
of depression, whereby a pharmaceutically and
pharmacologically effective amount of a compound of
formula (I), optionally in combination with a GABA B
receptor agonist, is administered to a subject in need
of such treatment. A further aspect of the invention
is the use of a compound according to formula (I),
optionally in combination with a GABAB receptor
agonist, for the manufacture of a medicament for the
treatment or prevention of dependency, such as alcohol
or nicotine dependency. A further aspect of the
invention is a method for the treatment or prevention
of dependency, such as aclohol dependency, whereby a
pharmaceutically and pharmacologically effective
amount of a compound of formula (I), optionally in
combination with a GABAB receptor agonist, is
administered to a subject in need of such treatment.
For the purpose of this invention, the term "agonist "
should be understood as including full agonists as
well as partial agonists, whereby a "partial agonist"
should be understood 



as a compound capable of partially, but not fully,
activating GABAB receptors. The wording "TLESR",
transient lower esophageal sphincter relaxations, is
herein defined in accordance with Mittal, R.K.,
Holloway, RK, Penagini, R , Blackshaw, L.A., Dent, J.,
1995; Transient lower esophageal sphincter relaxation.
Gastroenterology 109, pp. 601-610.The wording "reflux"
is defined as fluid from the stomach being able to
pass into the esophagus, since the mechanical barrier
is temporarily lost at such times. The wording "GERD",
gastroesophageal reflux disease, is defined in
accordance with van Heerwarden, M.A., Smout A.J.P.M.,
2000; Diagnosis of reflux disease. Bailliere's Clin.
Gastroenterol. 14, pp. 759-774. Functional
gastrointestinal disorders, such as functional
dyspepsia, can be defined in accordance with Thompson
WG, Longstreth GF, Drossman DA, Heaton KW, Irvine EJ,
Mueller-Lissner SA. C. Functional Bowel Disorders and
Functional Abdominal Pain. In: Drossman DA, Talley NJ,
Thompson WG, Whitehead WE, Coraziarri E, eds. Rome II:
Functional Gastrointestinal Disorders: Diagnosis,
Pathophysiology and Treatment. 2 ed. McLean, VA:
Degnon Associates, Inc.; 2000:351-432 and Drossman DA,
Corazziari E, Talley NJ, Thompson WG and Whitehead WE.
Rome II: A multinational consensus document on
Functional Gastrointestinal Disorders. Gut
45(Suppl.2), III -1181.9-1-1999. Irritable bowel
syndrome (IBS) can be defined in accordance with
Thompson WG, Longstreth GF, Drossman DA, Heaton KW,
Irvine EJ, Mueller-Lissner SA. C. Functional Bowel
Disorders and Functional Abdominal Pain. In: Drossman
DA, Talley NJ, Thompson WG, Whitehead WE, Coraziarri
E, eds. Rome II: Functional Gastrointestinal
Disorders: Diagnosis, Pathophysiology and Treatment. 2
ed. McLean, VA: Degnon Associates, Inc.; 2000:351-432
and Drossman DA, Corazziari E, Talley NJ, Thompson WG
and Whitehead WE. Rome II: A multinational consensus
document on Functional Gastrointestinal Disorders. Gut
45(Suppl.2), IH-IIU. 9-1-1999. A "combination"
according to the invention may be present as a "fix
combination" or as a "kit of parts combination". A
"fix combination" is defined as a combination wherein
(i) a compound of formula (I); and (ii) a GABAB
receptor agonist are present in one unit. One example
of a "fix combination" is a pharmaceutical composition
wherein (i) a compound of formula (I) and (ii) a GABAB
receptor agonist are present in admixture. Another
example of a "fixcombination" is a pharmaceutical
composition wherein (i) a compound of formula (I) and
(ii) a GABAB receptor agonist; are present in one unit
without being in admixture. A "kit of parts
combination" is defined as a combination wherein (i) a
compound of formula (I) and (ii) a GABAB receptor
agonist are present in more than one unit. One example
of a "kit of parts combination" is a combination
wherein (i) a compound of formula (I) and (ii) a GABAB
receptor agonist are present separately. The
components of the "kit of parts combination" maybe
administered simultaneously, sequentially or
separately, i.e. separately or together. The term
"positive allosteric modulator" is defined as a
compound which makes a receptor more sensitive to
receptor agonists by binding to the receptor protein
at a site different from that used by the endogenous
ligand. The term "therapy" and the term "treatment"
also include "prophylaxis" and/or prevention unless
stated otherwise. The terms "therapeutic" and
"therapeutically" should be construed accordingly.
Pharmaceutical formulations The compound of formula
(I) can be formulated alone or in combination with a
GABA B 



receptor agonist. For clinical use, the compound of
formula (I), optionally in combination with a GABA B
receptor agonist, is in accordance with the present
invention suitably formulated into pharmaceutical
formulations for oral administration. Also rectal,
parenteral or any other route of administration may be
contemplated to the skilled man in the art of
formulations. Thus, the compound of formula (I),
optionally in combination with a GABAB receptor
agonist, is formulated with a pharmaceutically and
pharmacologically acceptable carrier or adjuvant. The
carrier may be in the form of a solid, semi-solid or
liquid diluent. In the preparation of oral
pharmaceutical formulations in accordance with the
invention, the compound of formula (I), optionally in
combination with a GABAB receptor agonist, tobe
formulated is mixed with solid, powdered ingredients
such as lactose, saccharose, sorbitol, mannitol,
starch, amylopectin, cellulose derivatives, gelatin,
or another suitable ingredient, as well as with
disintegrating agents and lubricating agents such as
magnesium stearate, calcium stearate, sodium stearyl
fumarate and polyethylene glycol waxes. The mixture is
then processed into granules or compressed into
tablets. Soft gelatine capsules may be prepared with
capsules containing a mixture of a compound of formula
(I), optionally in combination with a GABAB receptor
agonist, with vegetable oil, fat, or other suitable
vehicle for soft gelatine capsules. Hard gelatine
capsules may contain a compound of formula (I),
optionally in combination with a GABA B receptor
agonist, in combination with solid powdered
ingredients such as lactose, saccharose, sorbitol,
mannitol, potato starch, com starch, amylopectin,
cellulose derivatives or gelatine. Dosage units for
rectal administration may be prepared (i) in the form
of suppositories which contain the active substance(s)
mixed with a neutral fat base; (ii) in the form of a
gelatine rectal capsule which contains a compound of
formula (I), optionally in combination with a GABA B
receptor agonist, in a mixture with a vegetable oil,
paraffin oil, or other suitable vehicle for gelatine
rectal capsules; (iii) in the form of a ready-made
micro enema; or (iv) in the form of a dry micro enema
formulation to be reconstituted in a suitable solvent
just prior to administration. Liquid preparations for
oral administration may b e prepared in the form of
syrups or suspensions, e.g. solutions or suspensions,
containing a compound of formula (I), optionally in
combination with a GABAB receptor agonist, and the
remainder of the formulation consisting of sugar or
sugar alcohols, and a mixture of ethanol, water,
glycerol, propylene glycol and polyethylene glycol. If
desired, such liquid preparations may contain
colouring agents, flavouring agents, saccharine and
carboxymethyl cellulose or other thickening agents.
Liquid preparations for oral administration may also
be prepared in the form of a dry powder to be
reconstituted with a suitable solvent prior to
use.Solutions for parenteral administration may be
prepared as a solution of a compound of formula (I),
optionally in combination with a GABAB receptor
agonist, in a pharmaceutically acceptable solvent.
These solutions may also contain stabilizing
ingredients and/or buffering ingredients and are
dispensed into unit doses in the form of ampoules or
vials. Solutions for parenteral administration may
also be prepared as a dry preparation to be
reconstituted with a suitable solvent extemporaneously
before use. In one aspect of the present invention, a
compound of formula (I), optionally in combination
with a GABAB receptor agonist, may be administered
once or twice daily, depending on the severity of the
patient's condition. A typical daily dose of the
compounds of formula (I) is from 0.1 to 100 mg per kg
body weight of the subject to be treated, but this
will depend on various factors such as the route of
administration, the age and weight 



of the patient as well as of the severity of the
patient's condition. Methods of preparation The
compounds according to formula (I) of the present
invention, when Y= -NH-Z-JR3 and wherein X1, X2, R1,
R2, and R3 are defined as above, Z is -SO 2-, -C(S)-
or -C(O)-, may be prepared by the following general
methods, (II) (ia ) Scheme 1 wherein aminoheteroaryls
(II) efficiently are converted into (Ia), using
electrophiles such as acyl chlorides,
sulfonylchlorides, carbamoylchlorides, isocyanates or
isothiocyanates (typically 1.0 - 2.0 equivalents) in
organic solvents such as THF or the like. The reaction
is performed either in the presence of bases such as
triethylamine and temperatures of 25 - 5O0C or in the
presence of polymer- supported diisopropylethylamine
(PS-DIPEA; 1.5 - 3 equivalents) at ambient temperature
to 500C with agitation over 4 - 18 hours. Filtration
ofthe reaction mixture over the nucleophilic anion
exchange resin Isolute-NH2, elution with IHF and
evaporation in vacuo yields the desired products as
oils or amorphous solids. For compounds according to
formula (I) of the present invention when Y = , the
preparation is done according to methods familiar to
the man skilled in the art. The aminoheteroaryls QI)
in scheme 1 where X2 isN are prepared from
intermediates (III) by heating the reagent with
Lawesson's reagent (X1 is S) or hydrochloric acid in
dioxane (X1 is O). Intermediate (III) is accessible
via reduction of the oximes (V) followed by subsequent
acylation of the thus formed aminonitrile (IV) as
indicated in Scheme 2 (Literature: Tetrahedron 1985,
41, 5989 - 5994; Synthesis 2004, 7, 1021 - 1028). The
oximes (V) are commerically available (e.g. ethyl
(hydroxyrmino)cyano acetate from Aldrich) or can be
prepared by known synthesis methods (e.g. Journal of
Heterocyclic Chemistry 2005, 42, 141 - 145). (H) (III)
(H) Scheme 2 Intermediate (II) where R2 is OMe, OEt
can be subjected to further modifications as indicated
in Scheme 3. Amide bond formation can be executed from
the reaction of the carboxylic esters with primary or
secondary amines and from the reaction of
thecorresponding carboxylic acids (generated via
hydrolysis of the ester in refluxing sodium hydroxide
in methanol) with various amines. A variety of methods
and coupling reagents can be used to effect these
transfomations including bases such as tert-butanolate
or coupling reagents such as EDCI, DIC, BOP, and HATU
under standard conditions very familiar to persons
skilled in the art of organic synthesis. Scheme 3 The
compounds according to formula I of the present
invention, when Y= -NH-Z-R3 and wherein X1 =N, and X2,
R1, R2, and R3 are defined as above, Z is -SO 2-
-C(S)- or-C(O>, 10 are prepared by the methods
familiar to persons skilled in the art as desribed in
Scheme 4. Hereby, dimethyl N-cyanodithioiminocarbonate
(VIII) (commercially available from Aldrich) is
efficiently converted into (II) by methods familiar to
persons skilled in the art (compare Liebigs Annalen
der Chemiel986, 4, 780 or Chemische Berichte 1983,
116, 1547). Intermediate (II) is then transformed into
product (Ia) as described in Scheme 1. I 5 (H) (Ia)
Scheme 4EXAMPLES Example 1: 



Synthesis of ethyl 5-[(2,3-dihydro-
1,4-benzodioxin-2-ylcarbonyl)amino]-2- isopropyl-1,3-
thiazole-4-carboxylate Ethyl
5-amino-2-isopropyl-l,3-thiazole-4-carboxylate (0.16
mmol) and Et3N (0.2 mmol) Q were dissolved in
dichloromethane (DCM) (10 mL) and
2,3-dihydro-l,4-benzodioxine-2- carbonyl chloride (0.2
mmol) was added. The reaction mixture was stirred for
24 hours, and then quenched with K2CO (aq) (1 M, 25
mL) and extracted with DCM. The organic phases were
pooled, dried over MgSO4, filtered and evaporated. The
crude material was purified by preparative HPLC to
yield the pure product as a white powder. Yield: 4 1
%. 1H 5 NMR (400 MHz, CDCi) d 1.33-1.44 (m, 9H),
3.25-3.36 (m, IH), 4.29-4.58 (m, 3H), 4.89- 4.96 (m,
IH), 6.86-6.95 (m, 3H), 7.11-7.17 (m, IH), 11.70 (s,
IH). MS m/z 377.44 (MfH) + The product is also
accessible via a synthesis protocol, which allows the
parallel synthesis of compound libraries using
standard robotic equipment.. Ethyl
5-arnino-2-isopropyl-l,3- Q thiazole-4-carboxylate
(0.16 mmol) was dissolved in DCM (4 mL) and polymer
bounded DIEA (diisopropylamine, polymer bound) (82.4
mg, 0.32 mmol) was added. The acid chloride (0.32
mmol) was added and the reaction was shaken over night
at room temperature. IM NaHCO3 (2 mL) and 1mL DCM were
added. The phases were separated in a phase separator.
The solvent was removed. The mixture was purified
directly on 5 preparative HPLC using a C8-column and a
CH3CNrNH OAc-buffer gradient from 0% to 100%. Yield:
35% Example 2:Synthesis of ethyl
5-amino-2-isopropyl-l,3-thiazole-4-carboxylate (used
as intermediate) Ethyl N-isobutyryl-3-nitriloalaninate
(100 mg) and Lawesson's reagent (180 rag) were
dissolved in toluene (5 mL). The solution was refluxed
under N2 atmosphere overnight. The toluene was
evaporated. The evaporate was dissolved in THF and
filtered through a SCX-2 ion exchange column (5 g)
followed by washing the colon with THF and MeOH. The
solution was evaporated to afford the product as a
yellow oil (crude). 1H NMR (400 MHz, CDCfe) d
5.87(s(broad), IH), 4.36 (q, 2H), 3.22-3.15 (m, IH),
1.37 (t, 3H), 1.28 (d, 6H); 13C NMR (400 MHz CDCb)
5164.9, 159.9, 159.2, 120.5, 60.6, 33:6, 23.2, 14.9;
MS mlz 214.97 (M+H)+ Example 3: Synthesis of ethyl
5-arnino-2-isopropyl-l,3-oxazole-4-carboxylate (used
as intermediate) Ethyl N-isobutyryl-3-nitriloalaninate
(468 mg) was dissolved in HCl saturated 1,4-dioxane
(25 mL). The solution was stirred for 3 h and
subsequently evaporated. The evaporate was dissolved
in K2CO3(aq) ( 1 M, 50 mL) and extracted with diehtyl
ether. The organic phases were pooled, dried over
MgSO4, filtered and evaporated to yield crude product.
Example 4: Synthesis of ethyl
-isobutyryl-3-nitriloalaninate (used as intermediate)
Isobutyryl chloride (100 mg) was added to a solution
of the ethyl 3-nitriloalaninate (123 mL) and Et3N (217
mL) in DCM (5 mL). The reaction was stirred for 2 h
and thenK2CO3(aq) (1 M, 25 mL) was added.
Subsequently, the mixture was extracted with DCM. The
organic phases were pooled, dried over MgSO4, filtered
and evaporated. The crude material was used in the
next synthesis step without further purification. 1H
NMR (400 MHz, CDQ ) 6 6.81 (s, broad), 5.48 (d, IH),
4.34-4.23 (m, 2H)32.54-2.42 (m, IH), 1.33- 1.27 (m,
3H), 1.18-1.11 (m, 6H) 13C NMR (400 MHz, CDCfe) d
177.0, 163.8, 114.5, 64.3, 43.3, 35.3, 19.34, 14.1.
Example 5: Synthesis of ethyl 3-nitriloalaninate (used
as intermediate) Ethyl(hydroxyimino)cyano acetate (5.O
g; available from Aldrich) was dissolved in EtOH 



(99.5 %, 25 mL) under N atmosphere. Platinum(IV) oxide
was added to form a suspension. Subsequently
hydrogenation was performed at 4.0 bar overnight. The
solution was filtered through celite to yield the pure
product as a yellow oil 4.099 g, 9 1 %. 1HNMR
(DMSO-d6, 500 MHz) d 1.19 (t, 3H), 2.8-3.8 (s, 2H),
4.15 (q, 2H), 4.75 (s, IH); 13C (DMSO-d6, 125 MHz) d
14.5, 47.1, 62.7, 119.3, 167.9. The following
compounds were synthesized according to the procedure
described above. Example 6: Ethyl
iV-benzoyl-3-nitriloalaninate (used as intermediate)
Example 7: Ethyl
iV-(cyclopentylcarbonyl)-3-nitriloalaninate (used as
intermediate)Example 8: Ethyl
-(methoxyacetyl)-3-nitriloalaninate (used as
intermediate) Example 9: Ethyl 3-nitrilo-
-propionylalaninate (used as intermediate) Example 10:
Ethyl 5-amino-2-cyclopentyl-l,3-thiazole-4-carboxylate
(used as intermediate) I 5 Example 11: Ethyl
5-amio-2-ethyl-l,3-thiazole-4-carboxylate (used as
intermediate)Example 12: Ethyl
5-amino-2-phenyl-l,3-oxazole-4-carboxylate (used as
intermediate) Example 13: Ethyl
5-amino-2-cyclopentyl-l,3-oxazole-4-carboxylate (used
as intermediate) Example 14: Ethyl
5-arnino-2-(methoxymethyl)-l,3-oxazole-4-carboxylate
(used as intermediate) Example 15: Ethyl
5-amino-2-ethyl-l,3-oxazole-4-carboxylate (used as
intermediate)Example 16: Ethyl
2-isopropyl-5-[(2-phenylbutanoyI)amino]-l,3-thiazole-4
-carboxylate Yield: 8.6 %. 1H NMR (400 MHz, CDCt) d
0.91 (t, 3H)5 1.30-1.39 (m, 9H), 1.84-1.89 (m, IH),
2.17-2.29 (m, IH), 3.23-3.32 (m, IH), 3.50 (t, IH),
4.37 (q, 2H), 7.23-7.35 (m, 5H), 10.77 (s, IH). MS m/z
361.49 (M+H)+ Example 17: Ethyl
2-cyclopentyl-5-[(2,3-dihydro-l,4-benzodioxin-2-ylcarb
onyl)amino]-l,3-thiazole-4- carboxylate Yield: 7.2 %.
1H NMR (400 MHz, CDCi) d 1.41 (t, 3H), 1.60-2.24 (m,
8H), 3.36-3.47 (m, IH), 4.29-4.57 (m, 4H), 4.89-4.94
(m, IH), 6.87-6.95 (m, 3H), 7.12-7.16 (m, IH), 11.70
(s, IH). MS m/z 403.48 (M+H)+ Example 18: Ethyl
2-cyclopentyl-5- [(2-phenylbutanoyl)amino]-
1,3-thiazole-4-carboxylateYield: 42 %. 1H NMR (400
MHz, CDCl5) d 0.90 (t, 3H), 1.35 (t, IH), 1.58-2.29
(m, 10H), 3.31-3.42 (m, IH), 3.49 (t, IH), 4.36 (q,
2H), 7.22-7.35 (m, 5H), 10.76 (s, IH). MS m/z 387.52
(M+H)+ Example 19: Ethyl 5- [(2,3-dihydro-
1,4-benzodioxin-2-ylcarbonyl)amino]-2- isopropyl-
1,3-oxazole-4- carboxylate io Yield: 14 %. 1H NMR (400
MHz, CDQ) d 1.33-1.41 (m, 9H), 3.07-3.14 (m, IH),
4.29- 4.57 (m, 4H), 4.82-4.87 (m, IH), 6.88-6.93 (m,
4H), 7.05-7.11 (m, IH), 10.17 (s, IH). MS m/z 361.37
(M+H)+ Example 20: 



I5 Ethyl
2-isopropyl-5-[(2-phenylbutanoyl)amino]-l,3-oxazole-4-
carboxylate Yield:15 %. 1H NMR (400 MHz, CDCi) d 0.88
(q, 3H)5 1.24-1.33 (m, 6H), 1.79-1.92 (m, IH),
2.15-2.27 (m, IH), 2.98-3.08 (m, IH), 3.44 (t, IH),
4.25 (q, 2H), 7.20-7.38 (m, 5H), 9.04 (s, IH). MS m/z
345.42 (M+H)+ 20Example 21: Ethyl
5-[(4-tert-butylbenzoyl)amino]-2-isopropyl-
1,3-oxazole-4-carboxylate Yield: 4.1 %. 1HNMR (400
MHz, CDCi) d 1.33 (s, 9H), 1.36-1.42 (m, 9H),
3.10-3.18 (m, IH), 4.40 (q, IH), 7.51 (d 2H), 7.78 (d,
2H), 10.08 (s, IH). MS m/z 359.45 (M+H)+ Example 22:
Ethyl
2-phenyl-5-[(2-phenylbutanoyl)amino]-l,3-oxazole-4-car
boxylate Yield: 5.0 %. 1HNMR (400 MHz, CDCl3 ) d .0.93
(t,.3H), 1.33 (t, 3H), 1.84-1.97 (m, IH), 2.19-2.34
(m, IH), 3.51 (t, IH), 4.33 (q, 2H), 7.26-7.42 (m,
8H), 8.02-8.06 (m, 2H), 9.20 (s, IH). MS m/z 379.44
(M+H)+ Example 23: Ethyl
2-cyclopentyl-5-[(2,3-dihydro-l,4-benzodioxin-2-ylcarb
onyl)amino]- l,3-oxazole-4- carboxylateYield: 14 %.
1HNMR (400 MHz, CDCl ) d 1.36 (t, 3H), 1.52-2.11 (m,
8H), 3.15-3.25 (IH), 4.23-4.56 (m, 4H), 4.81-4.86 (m,
IH), 6.76-7.12 (m, 4H), 10.16 (s, IH). MS m/z 387.41
(M+H)+ Example 24: E yl
5-[(2,3-dihydro-l,4-benzodioxin-2-ylcarbonyl)amino]-2-
(methoxymethyl)-l,3- oxazole-4-carboxylate Yield: 4.7
%. 1H NMR (400 MHz, CDCi) 1.29 (t, 3H), 3.34 (s, 3H),
4.18-4.44 (6H), 4.78-4.78 (m, IH), 6.72-7.02 (m, 4H).
MS m/z 363.35 (M+H)+ Example 25: Ethyl
2-ethyl-5-[(3-phenylpropanoyl)atnino]-l,3-oxazole-4-ca
rboxylate Yield: 10.3%. 1H NMR (300 MHz, CDQ) d
1.27-1.47 (m, 6H), 2.73-3.13 (m, 6H), 4.37 (q, 2H),
7.15-7.39 (m, 5H), 9.03 (s, IH). MS m/z 317.0 (M+H)+
Example 26: Ethyl 2-ethyl-5- [(3 ,3
,3-trifluoro-2-methoxy-2-phenylpropanoyl)amino]-
1,3-oxazole-4- carboxylateYield: 13%. MS m/z 400.9
(M+H)+ Example 27: Ethyl 5-
[(2,3-dihydro-1-benzofuran-2-ylcarbonyl)amino]-2-ethyl
- 1,3-oxazole-4- carboxylate Yield: 13.3%. 1H NMR (300
MHz, CDCi) d 1.28-1.47 (m, 6H), 2.81 (q, 2H),
3.48-3.77 (m, 2H), 4.40 (q, 2H), 5.28 (dd, IH),
6.92-7.04 (m, 2H), 7.15-7.28 (m, 2H), 10.25 (s, IH).
MS m/z 330.9 (M+H)+ Example 28: Ethyl
5-({[l-(4-chlorophenyl)-5-(trifluoromethyl)-l
H-pyrazol-4-yl]carbonyl}amino)-2- ethyl-
1,3-oxazole-4-carboxylate MS m/z 456.9 (M+H)+ Example
29:Ethyl 2-ethyl-5-{[(l-phenyl-5-propyl-l
H-pyrazot4-yl)carbonyl]ainino}-l,3-oxazole-4-
carboxylate MS m/z 397.2 (M+H) Example 30: Ethyl 5-
[(2,4-dichlorobenzoyl)amino]-2-ethyl-
1,3-thiazole-4-carboxylate Yield: 4.9%. MS m/z 372.9
(M+H)+ 



Example 31: Ethyl
5-({[3-chloro-4-(isopropylsulfonyl)-2-thienyl]carbonyl
}amino)-2-ethyl-l,3-thiazole- 4-carboxylate MS m/z
450.8 (MH-H)+ Example 32: Ethyl 5-
[(diphenylacetyl)amino]-2-ethyl-
1,3-thiazole-4-carboxylateMS m/z 395.0 (M+H)+ Example
33: Efhyl
2-ethyl-5-[(3,3,3-trifluoro-2-methoxy-2-phenylpropanoy
l)amino]-l,3-thiazole-4- carboxylate MS m/z 416.9
(M+H)+ io Example 34: Ethyl
5-[(2,3-dihydro-1-benzofnran-2-ylcarbonyl)amino]-2-eth
yl-1,3-thiazole-4- carboxylate MS m/z 346.9 (M+H)+ I5
Example 35: Ethyl
5-({[l-(4-cMorophenyl)-5-(trifluoromethyl)-l
H-pyrazo]r4-yl]carbonyl}amino)-2- ethyl-
1,3-thiazole-4-carboxylateMS m/z 472.9 (M+H)+ Example
36: Ethyl 2-ethyl-5-
{[(6-phenoxypyridin-3-yl)carbonyl]amino}-
1,3-thiazole-4-carboxylate MS m/z 398.0 (M+H)+ Example
37: Ethyl 2-ethyl-5-{[(l-plienyl-5-propyl-l
H-pyrazolr4-yl)carbonyl]amino}-l,3-thiazole-4-
carboxylate MS m/z 413.0 (M+H)+ Analysis LC-MS
analysis was performed using a Micromass 8 probe
MUX-LTC ESP+ system, purity being determined by single
wavelength (254nm) UV detection. Chromatography was
performed over an XterraTM MS C8 3.5um, 4.6 x30 mm
column, 8 in parallel. The flow of 15ml/min was split
over th 8 columns to give a flow rate of 1.9ml/min.
The 10- minute chromatography gradient was as
follows:Mobile Phase A: 95% ACN + 5% 0,010 M NH4OAc
Mobile Phase B: 5% ACN + 95% 0,010 M NH4OAc 10 min 0,0
min 0% A 8,0 min 100% A 9.0 min 100% A 9.1 min 0% A
NMR analysis was performed at 400MHz. Biological
evaluation Effects of the positive allosteric GABAg
receptor modulator in a functional in vitro assay. The
effect of GABA and baclofen on intracellular calcium
release in CHO cells expressing the GABAB( A,2)
receptor heterodimer was studied in the presence or
absence of the positive allosteric modulator. The
positive allosteric modulator according to the
invention increased both the potency and the efficacy
of GABA. The potency of the compounds i.e. the ability
of the compounds to reduce the EC50 of GABA was
revealed by the concentration required to reduce
GABA's EC5O by 50 %. These potencies were similar to
the potency reported for CGP7930 (can be purchased
from 



Tocris, Northpoint, Fourth Way, Avonmouth, Bristol,
BSIl 8TA, UK) by Urwyler et al. CGP7930 increases the
potency of GABA from EC50 of about 170-180 nM to EC50
of about 35-50 nM. EXPERIMENTAL PROCEDURES Materials
Nut mix F- 12 (Ham) cell culture media, OPTI-MEM I
reduced serum medium, Fetal bovine serum (FBS),
penicillin/streptomycin solution (PEST), geneticin,
HEPES (4-(2- hydroxyethyl)-l-piperazmeethanesulfonic
acid (buffer),1M solution), Hank's Balanced Salt
Solution (HBSS) and zeocin were from Life technologies
(Paisley, Scotland); Polyethyleneimine, probenicid,
baclofen and y-aminobutyric acid (GABA) were fromSigma
(St Louis, USA); Fluo-3 AM was from Molecular Probes
(Oregon, USA). 4-Aminon-[ 2,3-3H]butyric acid
([3H]GABA) was from Amersham Pharmacia Biotech
(Uppsala, Sweden).Generation of cell lines expressing
the GABAB receptor GABA BR I a and GABA bR2 were
cloned from human brain cDNA and subcloned into pCINeo
(Promega) andpALTER-1 (Promega), respectively. A
GABABRI a-Gaq;5 fusion protein expression vector was
constructed using the pCI-Neo-GABA Rla cDNA plasmid
and pLECl -Gaqi5 (Molecular Devices, CA). In order to
make the Gaqj5 pertussis toxin insensitive, Cys3 56
was mutated to GIy using standard PCR methodology with
the primers 5'-GGATCCATGGCATGCTGCCTGAGCGA-S' (forward)
and 5'-GCGGCCG CTCAGAAGAGGCCGCCGTCCTT- 3' (reverse).
The Gaqi5mut cDNA was ligated into the BamHI and Notl
sites of pcDNA3.0 (Invitrogen). The GABA B RIa coding
sequence was amplified by PCR frompCI-Neo-GABAsRla
using the primers, 5'- GGATCCCCGGGGAGCCGGGCCC-3'
(forward) and 5'- GGATCCCTTATAAAGCAAATGCACTCGA-3'
(reverse) and subcloned into the BamHI site of
pcDNA3.0-G aqi5mut. In order to optimise the Kozak
consensus sequence of GABA B R2, in situ mutagenesis
was performed using the Altered Sites Mutagenesis kit
according to manufacturer's instruction (Promega) with
the following primer, 5'-GAATTCGCACCATGGCTTCCC-S'. The
optimised GABA BR 2 was then restricted from pALTER-1
with Xho I + Kpn I and subcloned into the mammalian
expression vector pcDNA3.1(-)/Zeo (Invitrogen) to
produce the final construct, rcDNA3 .1(-)/Zeo-GABA
BR2. For generation of stable cell lines, CHO-Kl cells
were grown in Nut mix F- 12 (Ham) media supplemented
with 10% FBS, 100 U/ml Penicillin and 100 mg/ml
Streptomycin at 37 C in a humidified CO2-incubator.
The cells were detached with 1 mM EDTA in PBS and 1
million cells were seeded in 100 mm petri dishes.
After 24 hours the culture media was replaced with
OptiMEM and incubated for 1 hour in a CO2-incubator.
For generation of a cell line expressing the GABABRI
a/GABA BR2 heterodimer, GABA BR I a plasmid DNA (4 mg)
GABA BR2 plasmid DNA (4 mg) and lipofectamine (24 ml)
were mixed in 5 ml OptiMEM and incubated for 45
minutes at room temperature. The cells were exposed to
the transfection medium for 5 hours, which then was
replaced with culture medium. The cells were cultured
for an additional 10 days before selection agents (300
mg/ml hygromycin and 400 mg/ml geneticin) were added.
Twenty- four days aftertransfection, single cell
sorting into 96-well plates by flow cytometry was
performed using a FACS Vantage SE (Becton Dickinson,
Palo Alto, CA). After expansion, the GABAB receptor
functional response was tested using the FLIPR assay
described below. The clone with the highest functional
response was collected, expanded and then subcloned by
single cell sorting. The clonal cell line with the
highest peak response in the FLIPR was used in the
present study. 



For generation of a stable cell line expressing
GABABRI a-Gaqj5 fusion protein and GABABR2, GABABRla-G
aqi5pl plasmid DNA (8 mg) GABABR2 plasmid DNA (8 mg)
and lipofectamine (24 ml) were mixed in 5 ml OptiMEM
and incubated for 45 minutes at room temperature. The
cells were exposed to the transfection medium for 5
hours, which then was replaced with culture medium.
After forty-eight hours, the cells were detached and
seeded in 6 well plates (2000 cells/well) and grown in
culture medium supplemented with geneticin (400 mg/ml)
and zeocin (250 mg/ml). After 4 days, cells from
single colonies were collected and transferred to a
24-well plate. After 10 days, the cell clones were
seeded in T-25 flasks and grown for another 16 days
before they were tested for GABAB receptor mediated
functional response. The clones that showed the
highest peak response were collected and subcloned by
seeding the cells in 6-well plates (1000 cells/well)
and repeating the steps described above. The clonal
cell line that gave the highest peak response in the
FLIPR was used in the present study. Measurement of
GABAs receptor dependent release of intracellular
calcium in the FLIPR Measurement of GABA B receptor
dependent release of intracellular calcium in the
fluorescence imaging plate reader (FLIPR) was
performed as described by Coward et al. Anal. Biochem.
(1999) 270, 242-248, with some modifications.
Transfected CHO cells were cultivated in Nut Mix F- 12
(HAM) with Glutamax-I and supplemented with 10%, 100
LVmIpenicillin and 100 mg/ml streptomycin, 250 mg/ml
zeocin and 400 mg/ml geneticin. Twenty-four hours
prior to the experiment the cells (35,000 cells/well)
were seeded in black- walled 96-well poly-D- lysine
coated plates (Becton Dickinson, Bedford, UK) in
culture medium without selection agents. The cell
culture medium was aspirated and 100 ml of Fluo-3
loading solution (4 mM Fluo-3, 2.5 mM probenecid and
20 mMHepes in Nut Mix F- 12 (Ham)) was added. After
incubation for 1 hour at 370C in a 5 % CO incubator,
the dye- solution was aspirated and the cells were
washed 2 times with 150 ml of wash solution (2.5 mM
probenecid and 20 mM Hepes in HBSS) followed by
addition of 150 ml of wash solution. The cells were
then assayed in a fluorescence imaging plate reader
(Molecular Devices Corp., CA, USA). Test compounds
were diluted to 50 mM concentrations in HBSS
containing 20 mM Hepes and 5% DMSO and added in a
volume of 50 ml. The fluorescence was sampled every
second for 60 s (10 s before and 50 s after the
addition of test compound) before GABA (50 ml 7.6
nM-150 mM) was added and sampling continued every
sixth second for additional 120 seconds. GTPgS
[35S]-GTPgS binding assays were performed at 300C for
45min in membrane buffer (10OmM NaCl, 5mM, ImM EDTA,
5OmM HEPES, pH 7.4) containing 0.025mg/ml of membrane
protein (prepared from the cell lines described above)
with 0.01% bovine serum albumin (fatty acid free), l
OmM GDP, lOOmM DTT and 0.53nM [35S]-GTPgS (Amersham-
Pharmacia Biotech) in a final volume of 200ml.
Non-specific binding was determined in the presence of
20mM GTPgS. The reaction was started by the addition
of GABA at concentration between ImM and O.lnM in the
presence or absence of the required concentration of
PAM. The reaction was terminated by addition of
ice-cold wash buffer (5OmM Tris-HCl, 5mM MgCl , 5OmM
NaCl, pH 7.4) followed by rapid filtration under
vacuum through Printed Filtermat A glass fiber filters
(Wallac) (0.05% PEI treated) using a Micro 96
Harvester (Skatron Instruments). The filters were
dried for 30 min at 5O0C, then a paraffin scintillant
pad was melted onto the filters and the bound
radioactivity was determined using a 1450 Microbeta
Trilux (Wallac) scintillation counter. 



Calculations GABA dose-response curves in the presence
and absence of test compounds were constructed using
the 4-parameter logistic equation, y=ymax +
((VmIu-VnIaXyH(XZC) ), where C=EC50 and D=slope
factor.The potency of PAM in GTPgS assays was
determined by plotting the log EC50 for GABA against
the log concentration of the positive allosteric
modulator in the presence of which the measurement was
performed. Generally, the potency of the compounds of
formula (I) ranges from EC50Sbetween 30 mM and 0.001
mM. Examples of individual EC50values: Effect of
compounds in IBS model (colorectal distension)
Colorectal Distension (CRD) For CRD, a 3 cm
polyethylene balloon with a connecting catheter (made
in-house) is inserted in the distal colon, 2 cm from
the base ofthe balloon to the anus, during light
isoflurane anaesthesia (Forene(r), Abbott Scandinavia
AB, Sweden). The catheter is fixed to the base ofthe
tail with tape. At the same time, an intravenous
catheter (Neoflon(r), Becton Dickinson AB, Sweden) is
inserted in a tail vein for compounds administration.
Thereafter, rats are placed in Bollman cages and
allowed to recover from sedation for at least 15 min
before starting the experiments. During the CRD
procedure, the balloons are connected to pressure
transducers (P-602, CFM-k33, 100 rnmHg; Bronkhorst
Hi-Tec, Veenendal, The Netherlands). A customized
barostat (AstraZeneca, Mlndal, Sweden) is used to
control the air inflation and intraballoon pressure. A
customized computer software (PharmLab on-line 4.0.1)
running on a standard PC is used to control the
barostat and to perform data collection and storage.
The distension paradigm generated by the barostat are
achieved by generating pulse patterns on an analog
output channel. The CRD paradigms use consisted on
repeated phasic distensions, 12 times at 80 mmHg, with
a pulse duration of 30 s at 5 min intervals.Responses
to CRD are assessed by recording and quantitation of
phasic changes in intraballoon pressure during the
distending pulses. Pressure oscillations during the
isobaric inflation of the intracolonic balloon reflect
abdominal muscle contractions associated to the
distension procedure and, therefore, are considered a
valid assessment of the visceromotor response (VMR)
associated to the presence of pain of visceral origin.
Data Collection and Analysis The balloon pressure
signals are sampled at 50 Hz and afterwards subjected
to digital filtering. A highpass filter at 1 Hz is
used to separate the contraction- induced pressure
changes from the slow varying pressure generated by
the barostat. A resistance in the airflow between the
pressure generator and the pressure transducer further
enhance the pressure variations induced by abdominal
contractions of the animal. In addition, a bandstop
filtere at 49-51 Hz is used to remove line frequency
interference. A customized computer software (PharmLab
off-line 4.0.1) is used to quantify the phasic changes
of the balloon pressure signals. The average rectified
value (ARV) of the balloon pressure signals is
calculated for the 30 s period before the pulse
(baseline activity) and for the duration of the pulse
(as a measure of the VMR to distension). When
performing pulses analysis, the first and last second
of each pulse are excluded since they reflect artefact
signals produced by the barostat during inflation and
deflation of the balloon and do not originate from the
animal. Results The effect of the positive allosteric
modulators is examined on the VMR to isobaric CRD in
rats. A paradigm consisting of 12 distensions at 80
mmHg is used. The compounds are 



administered at a dose of 1 to 50 mmol/kg and VMR
responses to CRD compared to the vehicle
control.Claims 1. A compound of the general formula
(I) (I) wherein R1 represents NR4R5, Ci-C alkyl,
Ci-Cio alkoxy or Ci-C 1Othioalkoxy; optionally
substituted by one or more of C1-C1O alkoxy, C3-C 10
cycloalkyl, C1-C1Othioalkoxy, halogen(s), hydroxy,
mercapto, carboxylic acid, CONR 6R7, NR6COR7, CO2R8,
nitrile or one or two aryl or heteroaryl groups; or R1
represents aryl or heteroaryl, each optionally
substituted by one or more of Ci-C 1Oalkyl, C2-CiO
alkenyl, C2- C10 alkynyl, C3-Ci 0 cycloalkyl, Ci-Ci 0
alkoxy, Ci-Ci 0 thioalkoxy, halogen(s), hydroxy,
mercapto, nitro, carboxylic acid, CONR 6R7,NR6COR7,
CO2R8, nitrile or one or two aryl or heteroaryl
groups, wherein any aryl or heteroaryl group used in
defining R1 may be further substituted by one or more
of halogen(s), C1-C1Oalkyl, C1-CiO alkoxy or C1-Ci 0
thioalkoxy, wherein said Ci-Ci 0 alkyl may be further
substituted by one or two aryl or heteroaryl groups;
R2 represents Ci-Ci 0 alkoxy, optionally substituted
by one or more of Ci-Ci 0 thioalkoxy, C3-Ci
Ocycloalkyl, keto, halogen(s), hydroxy, mercapto,
carboxylic acid, CONR 6R7, NR6COR7, CO R8, nitrile or
one or two aryl or heteroaiyl groups; or R2 represents
Ci-C 1O alkyl; C2-Ci alkenyl; C2-Ci alkynyl; or C3-
C10 cycloalkyl, each optionally substituted by one or
more of Ci-Ci 0 alkoxy, Ci-Ci 0 thioalkoxy, C -Ci 0
cycloalkyl, keto, halogen(s), hydroxy, mercapto,
carboxylic acid, CONR 6R7, NR6COR7, CO2R8, nitrile or
one or two aryl or heteroaryl groups; or R2 represents
aryl or heteroaryl, each optionally substituted by one
or more of Ci-Ci 0 alkyl, C2-CiO alkenyl, C2-CiO
alkynyl, C3-C 10 cycloalkyl, Ci-Ci 0 alkoxy, C1-CiO
thioalkoxy,halogen(s), hydroxy, mercapto, nitro,
carboxylic acid, CONR6R7, NR6COR7, CO2R8, nitrile or
one or two aryl or heteroaryl groups; or R2 represents
amino, optionally mono- or disubstituted with C1-Cj 0
alkyl, C -C1O alkenyl, C -C1Oalkynyl or C3-C10
cycloalkyl; Y represents R3 represents C1- C10 alkyl;
C2- C1 alkenyl; C2-Qo alkynyl; C1-C10 alkoxy; OrC -
C1O cycloalkyl, each optionally substituted by one or
more of C1-C10 alkoxy, C - C10 cycloalkyl, C1-C1
thioalkoxy, halogen(s), hydroxy, mercapto, carboxylic
acid, CONR6R7, NR6COR7, CO2R8, COR8, nitrile,
SO2NR6R7, SO2R9, NR6SO2R7,NR6C-ONR 7 or one or two
aryl or heteroaryl groups; or R3 represents aryl or
heteroaryl, each optionally substituted by one or more
of C1-C10 alkyl, C2- C10 alkenyl, C2- C1 alkynyl, C3-
C1Ocycloalkyl, C1-C1Oalkoxy, C1-C1Othioalkoxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid,
CONR6R7, NR6COR7, CO2R8, SO2NR6R7,NR6SO2R7, SO2R10 ,
nitrile or one or two aryl or heteroaryl groups,
wherein said aryl or heteroaryl group used in defining
R3 may be further substituted by one or more of
halogen(s), C1-C1Oalkyl, C1-C10 alkoxy or
C1-C1Othioalkoxy, wherein said C1-C1Oalkyl may be
further substituted by one or two aryl or heteroaryl
groups; R4 each and independently represents hydrogen,
C1- C10 alkyl; C2- C10 alkenyl; C2- C1O alkynyl; or
C3- C1Ocycloalkyl, each optionally substituted by one
or more OfC1-C1O alkoxy, C3- C10 cycloalkyl, C1-C1
thioalkoxy, halogen(s), hydroxy, mercapto, keto,
carboxylic acid, CONR6R7, NR6COR7, CO2R8, nitrile or
one or two aryl or heteroaryl groups; orR4 each and
independently represents aryl or heteroaryl, each
optionally substituted by one 



or more OfC 1-C10 alkyl, C - C10 alkenyl, C2- C10
alkynyl, C3- C10 cycloalkyl, C1-C10 alkoxy,
C1-C1Othioalkoxy, halogen(s), hydroxy, mercapto,
nitro, carboxylic acid, CONR6R7,NR6COR7, CO2R8,
nitrite or one or two aryl or heteroaryl groups; R5
each and independently represents hydrogen, C1- C10
alkyl; C2- C1 alkenyl; C2- C10 alkynyl; or C3- C10
cycloalkyl, each optionally substituted by one or more
of C1-C1 alkoxy, C3- C1Ocycloalkyl, C1-C10 thioalkoxy,
halogen(s), hydroxy, mercapto, carboxylic acid,
CONR6R7, NR6COR7, CO2R8, nitrite or one or two aryl or
heteroaryl groups; or R5 each and independently
represents aryl or heteroaryl, each optionally
substituted by one or more OfC 1-C10 alkyl, C2- C10
alkenyl, C2- C10 alkynyl, C3- C10 cycloalkyl, C1-C10
alkoxy, C1-C10 thioalkoxy, halogen(s), hydroxy,
mercapto, nitro, carboxylic acid, CONR6R7,NR6COR7,
CO2R , nitrite or one or two aryl or heteroaryl
groups; or R4 and R5 together form a ring consisting
of from 3 to 7 atoms selected from C, N and O, wherein
said ring is optionally substituted by one or more
OfC1-C1O alkyl, C2- C10 alkenyl, C2- C1Oalkynyl, C3-
C1Ocycloalkyl, C1-C10 alkoxy, C1-C10 thioalkoxy,
halogen(s), hydroxy, mercapto, nitro, keto, carboxylic
acid, CONR6R7, NR6COR7, CO2R8, nitrite or one or two
aryl or heteroaryl groups; R 6 each and independently
represents hydrogen, Cj-C 1O alkyl, aryl or
heteroaryl, wherein said aryl or heteroaryl may
optionally be further substituted by one or more of
halogen(s), C1-C1Oalkyl, C1-C10 alkoxy or Ci-C 10
thioalkoxy; R each and independently represents
hydrogen, C1-CjO alkyl, aryl or heteroaryl, wherein
said aryl or heteroaryl may optionally be further
substituted by one or more of halogen(s), Ci-C
1Oalkyl, Ci-C 10 alkoxy or C1-CiO thioalkoxy; R each
and independently represents Ci-C 1Oalkyl, optionally
substituted by aryl or heteroaryl, wherein said aryl
or heteroaryl may optionally be further substituted by
one or more of halogen(s), C1-Ci 0 alkyl, Ci-Ci 0
alkoxy or Ci-Cio thioalkoxy;R9 represents C1-C10
alkyl, aryl or heteroaryl, wherein said aryl or
heteroaryl may optionally be further substituted by
one or more of halogen(s), C1-C1 alkyl, C1-C10 alkoxy
or C1-C10 thioalkoxy; R1(> represents C1-C10 alkyl; X1
represents S, O or N; X2 represents S, O or N; with
the proviso that X1 and X2 represent different atoms
and with the further proviso that X1 is not S when X2
is O and X1 is not O when X2 is S; wherein each of
alkyl, alkenyl, alkynyl and cycloalkyl may
independently have one or more carbon atom(s)
substituted for O, N or S; wherein none of the O, N or
S is in a position adjacent to any other O, N or S;
wherein each of alkyl, alkenyl, alkynyl, alkoxy and
cycloalkyl may independently have one or more carbon
atom(s) substituted by fluoro; as well as
pharmaceutically and pharmacologically acceptable
salts thereof, and enantiomers of the compound of
formula (I) and salts thereof; with the exceptions of:
5-Thiazolecarboxylic acid,
4-[(4-methylbenzoyl)amino]-2-phenyl-,
1,1-dimethylethyl ester; 4-Oxazolecarboxylic acid,
5-[[[(2,6-difluorobenzoyl)arnino]carbonyl]amino]-2-met
hyl-, ethyl ester; 4-Thiazolecarboxylic acid,
5-[(l-oxohexyl)amino]-2-(phenylmethyl)-, ethyl ester;
4-Oxazolecarboxylic acid,
5-[[[(2-chloro-6-fluorobenzoyl)amino]carbonyl]amino]-2
-ethyl- 



, ethyl ester;5-Oxazolecarboxylic acid,
2-(l,l-dimethylethyl)-4-[[[(4-
methylphenyl)amino]carbonyl]aniino]-, methyl ester;
4-Oxazolecarboxylic acid,
5-[[[(2-chloro-6-fluorobenzoyl)amino]carbonyl]amino]-2
- methyl-, ethyl ester; 4-Thiazolecarboxylic acid,
2-benzyl-5-hexanamido-, ethyl ester hydrochloride;
4-Oxazolecarboxylic acid,
5-[[[(2-chloro-6-methoxybenzoyl)amino]carbonyl]amino]-
2- methyl-, ethyl ester; 4-Oxazolecarboxylic acid,
2-(l,l-dimethylethyl)-5-[[[(4~
me1hylphenyl)amino]carbonyl]arnino]-, methyl ester;
4-Oxazolecarboxylic acid,
5-[[[(2,6-difluorobenzoyl)amino]carbonyl]amino]-2-ethy
l-, ethyl ester; 5-Thiazolecarboxylic acid,
4-[(2,4-dichlorobenzoyl)amino]-2-phenyl-,
1,1-dimethylethyl ester; 4-Oxazolecarboxylic acid,
5-[[[(2-bromobenzoyl)amino]carbonyl]amino]-2-methyl-,
ethyl ester; 4-Thiazolecarboxylic acid,
2-(l,l-dimethylethyl)-5-[[[(4-
methylphenyl)amino]carbonyl]amino]-, methyl ester;
4-Oxazolecarboxylic acid, 5-(benzoylamino)-2-phenyl-,
ethyl ester; Oxazolium,
4-benzoyl-3-butyl-2-(4-chlorophenyl)-5-[(triluoroacety
l)ainino]-; Oxazolium, 4-(2-bromobenzo
yl)-3-butyl-2-(4-cWorophenyl)-5-[(trifluoroacetyl)arni
no]-; Oxazolium,
4-benzoyl-3-butyl-2-phenyl-5-[(trifluoroacetyl)amino]-
; 5-Thiazolecarboxylic acid,
4-[(4-methylbenzoyl)amino]-2-phenyl-,
1,1-dimethylethyl ester; 5-Thiazolecarboxylic acid,
4-[(2,4-dichlorobenzoyl)ainino]-2-phenyl-,
1,1-dimethylethyl ester; 5-Thiazolecarboxylic acid,
4-[[(2-methylphenyl)sulfonyl]amino]-2-phenyl-, 1,1-
dimethylethyl ester; 4-Piperidinecarboxamide,
N-[2-butyl-4-[[(5-chloro-2-pyridinyl)amino]carbonyl]-5
- thiazolyl]-1-(1-methylethyl)-;
4-Piperidinecarboxamide,
N-[4-[[(5-cUoro-2-pyridinyl)arnino]carbonyl]-2-methyl-
5- thiazolyl]-l-(l-methylethyl)-;
4-Piperidinecarboxaniide, N-[4-
[[(5-chloro-2-pyridinyl)amino]carbonyl]-2-plienyl-5-
thiazolyl]- 1-(I -methylethyl)-;
4-Piperidinecarboxamide, N- [4-
[[(5-chloro-2-pyridinyl)amino]carbonyl]-2-(lmethylethy
l)- 5-thiazolyl]-l-(l-methylethyl)-;
4-Piperidinecarboxamide,
N-[4-[[(5-chloro-2-pyridinyl)amino]carbonyl]-2-propyl-
5- thiazolyl]- 1-(I -methylethyl)- ;
4-Piperidinecarboxamide,
N-[4-[[(5-cnloro-2-pyridinyl)amino]carbonyl]-2-ethyl-5
- thiazolyl]-1-(I -methylethyl)-;
4-Piperidinecarboxamide,
N-[4-[[(5-cMoro-2-pyridinyl)arnino]carbonyl]-2-(3,4-
difluoroph.enyl)-5-thiazolyl]- l-(l-methylethyl)-;
4-Thiazolecarboxylic acid,
2-(l,l-dimethylethyl)-5-[[[(4-
methylphenyl)amino]carbonyl]amino]-, methyl ester;
4-Oxazolecarboxylic acid,
2-(l,l-dimethylethyl)-5-[[[(4-
methylphenyl)amino]carbonyl] amino]-, methyl ester;
5-Oxazolecarboxylic acid,
2-(l,l-dimethylefhyl)-4-[[[(4-
methylphenyl)ammo]caibonyl]aml ao]-, methyl ester; 



4-Oxazolecarboxamide, 5- [(aminocarbonyl)amino]-
2-(3,5-dichlorophenyl)- ; 4-Thiazolecarboxamide,
5-(acetylamino)-2-methyl- ; 4-Oxazolecarboxylic acid,
5-[[[(2,6-difluorobenzoyl)artirno]carbonyl]amino]-2-
methyl-, ethyl ester; 4-Oxazolecarboxylic acid,
5-[[[(2-bromobenzoyl)amino]carbonyl]amino]-2-methyl-,
ethyl ester; 4-Oxazolecarboxylic acid,
5-[[[(2-chloro-6-methoxybenzoyl)amino]carbonyl]amino]-
2- methyl-, ethyl ester; 4-Oxazolecarboxylic acid,
5-[[[(2-chloro-6-fluorobenzoyl)amino]carbonyl]amino]-2
-ethyl- , ethyl ester; 4-Oxazolecarboxylic acid,
5-[[[(2,6-difluorobenzoyl)armno]carbonyl]amino]-2-ethy
l-, ethyl ester; 4-Oxazolecarboxylic acid,
5-[[[(2-cMoro-6-fluorobenzoyl)amino]carbonyl]amino]-2-
methyl-, ethyl ester; 4-Oxazolecarboxamide,
5-(acetylamino)-N,N,2-trimethyl-; 4-Oxazolecarboxylic
acid, 5-(benzoylamino)-2-phenyl-, ethyl ester;
4-Oxazolecarboxamide, 5-(benzoylamino)-2-phenyl-;
Acetamide N-(5-benzoyl-2-phenyl-4-thiazolyl)-;
Acetamide, N-[5-benzoyl-2-
(4-methoxyphenyl)-4-thiazolyl]- ; Benzamide,
N-(5-benzoyl-2-phenyl-4-thiazoryl)-; Benzamide,
N-[5-benzoyl-2-(4-methoxyphenyl)-4-thiazolyl]-;
Benzamide,
N-[5-benzoyl-2-[4-(dimethylamino)phenyl]-4-thiazolyl]-
; 4-Oxazolecarboxamide,
N-benzoyl-5-(benzoylamino)-2-ph.enyl-;
4-Oxazolecarboxamide, 5-(benzoylamino)-2-phenyl-;
4-Oxazolecarboxamide,
N-(4-methylbenzoyl)-5-[(4-m.ethylbenzoyl)amiiio]-2-(4-
methylphenyl)-; 4-Oxazolecarboxamide, 5-acetamido-2-
methyl- ; 4-Oxazolecarboxamide,
5-acetamido-N-acetyl-2- methyl-; 4-Oxazolecarboxamide,
5-acetamido-N,2- dimethyl-; 4-Oxazolecarboxamide,
5-(acetylamino)-N,N,2-trimethyl-;
4-Thiazolecarboxamide, 5-acetamido-N,2-dimethyl-;
4-Thiazolecarboxamide, 5-(acetylamino)-2-methyl-;
4-Thiazolecarboxamide, 5-acetamido-N,2-dimethyl-;
4-Thiazolecarboxamide, 5-acetamido-N,N,2-trimethyl-;
5-Thiazolecarbamic acid, 4-carbamoyl- 2-methyl-, ethyl
ester; 4-Thiazolecarboxamide,
5-(acetylamino)-2-methyl-; 4-Thiazolecarboxylic acid,
2-benzyl-5-hexanamido-, ethyl ester hydrochloride;
4-Thiazolecarboxylic acid,
5-[(l-oxohexyl)amino]-2-(phenylmethyl)-, ethylester;
Acetamide,
2-amino-N-[5-benzoyl-2-(4-chlorophenyl)-4-thiazolyl]-;
Carbamic acid,
[4-[(memylaraino)carbonyl]-2-[(phenytaiethyl)thio]-5-t
hiazolyl]-, ethyl ester; Carbamic acid,
[4-[[(phenylmemyl)amino]carbonyl]-2-[(phenyhnethyl)thi
o]-5-lhiazolyl]-, ethyl ester; . 4-Thiazolecarboxylic
acid,
5-[(ethoxycarbonyl)amino]-2-[(phenylmethyl)thio]-,
ethyl ester; Benzamide, N-[5-(2-hydroxybenzoyl)-2-
[(4-nitrophenyl)amino]-4-thiazolyl]-;
4-Tbiazolecarboxamide, 2-(ethylthio)-5-
[phenylacetyl)amino]- ; 



Carbamic acid,
[4-(aminocarbonyl)-2-[(phenylmethyl)thio]-5-thiazolyl]
-, ethyl ester;Carbamic acid,
[2-[[5-benzoyl-2-(l-piperidinyl)-4-thiazolyl]amino]-2-
oxoethyl]-, phenylmethyl ester; Carbamic acid, [2-
[[5-benzoyl-2-(4-rnorpholinyl)-4-tbiazolyl]amino]-2-ox
oeth.yl]-, phenyhnethyl ester; 5 Carbamic acid,
[2-[[5-benzoyl-2-(dimemylamino)-4-tiiiazolyl]amino]-2-
oxoethyl]-, phenylmethyl ester; Carbamic acid,
[2-[[5-benzoyl-2-(dimethylamino)-4-thiazolyl]amino]-
1-methyl-2- oxoethyl]-, phenylmethyl ester; Carbamic
acid,
[2-[[5-benzoyl-2-(dimethylamino)-4-thiazolyl]amino]-2-
oxo- 1- io (phenyltnethyl)ethyl]- , phenylmethyl
ester; Carbamic acid, [2-
[[5-benzoyl-2-(4-chlorophenyl)-4-thiazolyl]amino]-2-ox
oethyl]- , phenylmethyl ester;
2H-Isoindole-2-acetamide,
N-[5-benzoyl-2-(4-morpholmyl)-4-thiazolyl]-l,3-dihydro
-l,3- dioxo-; 15 4-Oxazolecarboxylic acid,
5-acetamido-2-(l-naphtylamino)-, ethyl ester; and
4-Thiazolecarboxamide,
2-(phenylmethyl)-5-[2-(phenyl-l-thioxoethyl)amino]-.
2. A compound according to claim 1, wherein Y
represents 20 3. A compound according to claim 1,
wherein Y represents 4. A compound according to claim
1, wherein Y represents 255. A compound according to
any one of claims 1-4, wherein R1 represents C1-C5
alkyl. 6. A compound according to any one of claims
1-4, wherein R1 represents C1-C4 alkyl. 7. A compound
according to any one of claims 1-6, wherein R2
represents C1-C4 alkoxy, optionally substituted by one
or more of C1-C1Othioalkoxy, C3- C1 cycloalkyl, keto,
halogen(s), hydroxy, mercapto, carboxylic acid,
CONR6R7, NR6COR7, CO2R8, nitrile or one or two aryl or
heteroaryl groups. 8. A compound according to claim 7,
wherein R2 represents C1-C4 alkoxy. 9. A compound
according to claim 8, wherein R2 represents ethoxy.
10. A compound according to any one of claims 1-9,
wherein R2 represents Ci-C 1O alkyl, optionally
substituted by one or more OfC 1-C1O thioalkoxy, C3-
C10 cycloalkyl, keto, halogen(s), hydroxy, mercapto,
carboxylic acid, CONR6R7, NR6COR7, CO2R8, nitrile or
one or two aryl or heteroaryl groups. 11. A compound
according to claim 10, wherein R2 represents Ci-C 10
alkyl, optionally substituted by one or more of C - C1
cycloalkyl, keto, halogen(s), hydroxy, CO2R8, nitrile
or one or two aryl or heteroaryl groups. 12. A
compound according to any one of claims 1-11, wherein
R3 represents Ci-C 7 alkyl, C2- C7 alkenyl, C2- C7
alkynyl or C3- C7 cycloalkyl, optionally substituted
by one or more OfC1-C10 alkoxy, C3-Ci 0 cycloalkyl,
C1-C1Othioalkoxy, halogen(s), hydroxy, mercapto,
carboxylic acid, CONR6R7, NR6COR7, CO2R8, nitrile or
one or two aryl or heteroaryl groups, wherein said
aryl or heteroaryl group used in defining R3 may be
further substituted by one or more of halogen(s),
C1-Ci0 alkyl, Ci-C 10 alkoxy or C1-Ci 0 thioalkoxy,
wherein said C1-C10 alkyl may be further substituted
by one or two aryl or heteroaryl groups.13. A compound
according to claim 12, wherein R3 represents C1- C
alkyl, optionally substituted by one or more of C1-C1
alkoxy or by one or two aryl or heteroaryl groups,
wherein said aryl or heteroaryl group used in defining
R3 may be further substituted by one or more of
halogen(s), C1-C10 alkyl or C1-C10 alkoxy. 



14. A compound according to claim 13, wherein R3
represents C1- C4 alkyl, substituted by one or more
OfCi-C 1O alkoxy or by one or two aryl or heteroaryl
groups. 15. A compound according to claim 13, wherein
R3 represents C1- C4 alkyl, substituted by one or more
of C1-C10 alkoxy and by one or two aryl or heteroaryl
groups. 16. A compound according to any one of claims
1-11, wherein R3 represents aryl or heteroaryl,
optionally substituted by one or more OfC 1-Ci 0
alkyl, C2-Ci Oalkenyl, C2-Ci O alkynyl, C -Ci 0
cycloalkyl, C1-C10 alkoxy, C1-C1O thioalkoxy,
habgen(s), hydroxy, mercapto, nitro, carboxylic acid,
CONR6R7, NR6COR7, CO2R8, SO2R9, nitrile or one or two
aryl or heteroaryl groups wherein said aryl or
heteroaryl group used in defining R3 may be further
substituted by one or more of halogen(s), Ci-Qo alkyl
or Ci-Ci alkoxy. 17. A compound according to any one
of claims 1-4, wherein R4 represents Ci-4 alkyl. 18. A
compound according to claim 17, wherein R4 represents
methyl. 19. A compound according to any one of claims
1-4, wherein R5 represents C1-4 alkyl. 20. A compound
according to claim 19, wherein R5 represents methyl. 2
1. A compound according to any one of claims 1-4,
wherein R4 and R5 form a ring consisting of 5 or 6
atoms selected from C, O and N. 22. A compound
according to claim 1, wherein R1 represents C1- C6
alkyl; optionally substituted by one C1-C10 alkoxy; or
R1 represents aryl;R2 represents C1-C10 alkoxy; Y
represents R3 represents C1-CiO alkyl, optionally
substituted by one or more OfC 1-C10 alkoxy, or one or
two aryl; or R3 represents aryl or heteroaryl, each
optionally substituted by one or more OfC1-CiO alkyl,
halogen(s), CO2R8, SO2R10, or one or two aryl or
heteroaryl groups, wherein said aryl or heteroaryl
group used in defining R3 may be further substituted
by one or more of halogen(s), C1-C10 alkyl, C1-C10
alkoxy or Ci-C10 thioalkoxy, wherein said C1- C1 alkyl
may be further substituted by one or two aryl or
heteroaryl groups; R8 represents C1-Ci 0 alkyl; R10
represents C1-Ci 0 alkyl; X1 represents S or O; X2
represents N; wherein each of alkyl one or more carbon
atom(s) substituted for O, wherein none of the O is in
a position adjacent to any other O; wherein each of
alkyl groups may have one or more carbon atom(s)
substituted by fluoro. 23. A compound according to
claim 1, wherein R1 represents Ci-C 5 alkyl;
optionally substituted by one Ci-C 4 alkoxy; or R1
represents aryl; R2 represents Q-Q alkoxy; Y
represents R3 represents Ci-C 6 alkyl, optionally
substituted by one or more of Ci-C 4 alkoxy, or one or
two aryl; or R3 represents aryl or heteroaryl, each
optionally substituted by one or more of C1-CiO alkyl,
halogen(s), CO R8, SO R10 or one or two aryl or
heteroaryl groups, wherein said aryl or heteroaryl
group used in defining R3 may be further substituted
by one or moreof halogen(s), C1-C10 alkyl, C1-C10
alkoxy or C1-C1 thioalkoxy, wherein said C1-C10 alkyl
may be further substituted by one or two aryl or
heteroaryl groups; R8 represents C1-C alkyl; R10
represents Ci-C 6 alkyl; X1 represents S or O; 



X2 represents N; wherein each of alkyl one or more
carbon atom(s) substituted for O wherein none of the O
is in a position adjacent to any other O; wherein each
of alkyl groups may have one or more carbon atom(s)
substituted by fluoro. 24. A compound according to
claim 1, selected from Ethyl
5-[(23-dihydro-l,4-benzodioxm-2-ylcarbonyl)arnino]-2-i
sopropyl-l,3-thiazole-4- carboxylate; Ethyl
2-isopropyl-5- [(2-phenylbutanoyl)amino]-
1,3-thiazole-4-carboxylate; Ethyl
2-cyclopentyl-5-[(2,3-dihydro-
l,4-benzodioxin-2-ylcarbonyl)amino]- l,3-thiazole-4-
carboxylate; Ethyl 2-cyclopentyl-5-
[(2-phenylbutanoyl)amino]- 1,3-thiazole-4-carboxylate
; Ethyl 5- [(2,3-dihydro-
1,4-benzodioxin-2-ylcarbonyl)amino]-2-
isopropyl-1,3-oxazole-4- carboxylate; Ethyl
2-isopropyl-5-[(2-phenylbutanoyl)amino]-l,3-oxazole-4-
carboxylate; Ethyl 5-[(4-
ert-butylbenzoyl)amino]-2-isopropyl-l,3-oxazole-4-carb
oxylate; Ethyl
2-phenyl-5-[(2-phenylbutanoyl)amino]-l,3-oxazole-4-car
boxylate; Ethyl 2-cyclopentyl-5-[(2,3-dihydro-
1,4-benzodioxrn-2-ylcarbonyl)amino]- 1,3-oxazole-4-
carboxylate; Ethyl 5-[(2,3-dihydro-
l,4-benzodioxin-2-ylcarbonyl)amino]-2-(methoxymethyl)-
1,3- oxazole-4- carboxylate; Ethyl
2-ethyl-5-[(3-phenylpropanoyl)amino]-
1,3-oxazole-4-carboxylate; Ethyl 2-ethyl-5- [(3 ,3
,3-trifiuoro-2-methoxy-2-phenylpropanoyl)amino]-
1,3-oxazole-4- carboxylate; Ethyl 5-[(23-d
ydro-l-benzofuran-2-ylcarbonyl)arnino]-2-ethyl-l,3-oxa
zole-4- carboxylate;Ethyl
5-({[1-(4-chlorophenyl)-5-(trifluoromethyl)-
lH-pyrazol-4-yl] carbonyl} amino)-2-
ethyl-1,3-oxazole-4~carboxylate; Ethyl
2-ethyl-5-{[(l-phenyl-5-propyl-l
H-pyrazol-4-yl)carbonyl]amino}-l,3-oxazole-4-
carboxylate; Ethyl
5-[(2,4-dichlorobenzoyl)amino]-2-ethyl-l,3-thiazole-4-
carboxylate; Ethyl
5-({[3-chloro-4-(isopropylsulfonyl)-2-thienyl]carbonyl
}amino)-2-ethyl-l,3-thiazole- 4-carboxylate; Ethyl
5-[(diphenylacetyl)amino]-2-ethyl-l,3-thiazole-4-carbo
xylate; Ethyl
2-ethyl-5-[(3,3,3-trifluoro-2-methoxy-2-phenylpropanoy
l)amino]-l,3-thiazole-4- carboxylate; Ethyl
5-[(2,3-dihydro-
1-benzofuran-2-ylcarbonyl)amino]-2-ethyl-
1,3-thiazole-4- carboxylate; Ethyl
5-({[l-(4-chlorophenyl)-5-(trifluoromethyl)-l
H-pyrazol-4-yl]carbonyl}amino)-2-
ethyl-1,3-thiazole-4-carboxylate; Ethyl 2-ethyl-5-
{[(6-phenoxypyridin-3-yl)carbonyl]amino}
-1,3-thiazole-4-carboxylate; and Ethyl
2-ethyl-5-{[(l-phenyl-5-propyl-l
H-pyrazol-4-yl)carbonyl]amino}-l,3-thiazole-4-
carboxylate. 25. A pharmaceutical composition
comprising a compound according to any one of claims
1-24 and a pharmaceutically acceptable carrier or
diluent. 26. A compound of the general formula (I) (I)



whereinR1 represents NR4R5, C1- C alkyl, Ci-C 1O
alkoxy or Ci-C 10 thioalkoxy; optionally substituted
by one or more of Ci-C 10 alkoxy, C3- C1 cycloalkyl,
Ci-Ci 0 thioalkoxy, halogen(s), hydroxy, mercapto,
carboxylic acid, CONR6R7, NR6COR7, CO R8, nitrile or
one or two aryl or heteroaryl groups; or R1 represents
aryl or heteroaryl, each optionally substituted by one
or more of Ci-C 10 alkyl, C2- C10 alkenyl, C2- C10
alkynyl, C3-Ci Ocycloalkyl, C1-Ci 0 alkoxy, Ci-Ci 0
thioalkoxy, halogen(s), hydroxy, mercapto, nitro,
carboxylic acid, CONR6R7, NR6COR7, CO2R8, nitrile or
one or two aryl or heteroaryl groups, wherein any aryl
or heteroaryl group used in defining R1 may be further
substituted by one or more of halogen(s), Ci-Cio
alkyl, Ci-Ci 0 alkoxy or C1-C10 thioalkoxy, wherein
said C1-Cio alkyl may be further substituted by one or
two aryl or heteroaryl groups; R2 represents C1-C10
alkoxy, optionally substituted by one or more of Ci-Ci
0 thioalkoxy, Ca-C 10 cycloalkyl, keto, halogen(s),
hydroxy, mercapto, carboxylic acid, CONR6R7, NR6COR7,
CO2R8, nitrile or one or two aryl or heteroaryl
groups; or R2 represents Ci-Ci 0 alkyl; C -Ci 0
alkenyl; C2-Ci 0 alkynyl; or C3- C10 cycloalkyl, each
optionally substituted by one or more of Ci-Ci 0
alkoxy, Ci-Ci thioalkoxy, C3-Ci 0 cycloalkyl, keto,
halogen(s), hydroxy, mercapto, carboxylic acid,
CONR6R7, NR6COR7, CO2R8, nitrile or one or two aryl or
heteroaryl groups; or R2 represents aryl or
heteroaryl, each optionally substituted by one or more
of C1-C]0 alkyl, C2-Ci 0 alkenyl, C2-Ci 0 alkynyl,
C3-Ci 0 cycloalkyl, Ci-Ci 0 alkoxy, Ci-Cio thioalkoxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid,
CONR6R7, NR6COR7, CO2R8, nitrile or one or two aryl or
heteroaryl groups; or R2 represents amino, optionally
mono- or disubstituted with Ci-C 10 alkyl, C2-C10
alkenyl, C2-C10 alkynyl or C3-C1Ocycloalkyl; Y
representsR3 represents C1- C1Oalkyl; C - C1O alkenyl;
C2- C1 alkynyl; C1-C10 alkoxy; or C3- C10 cycloalkyl,
each optionally substituted by one or more OfC1-C10
alkoxy, C3- C10 cycloalkyl, C1-C10 thioalkoxy,
halogen(s), hydroxy, mercapto, carboxylic acid, CONR
R7, NR6COR7, CO2R8, COR8, nitrile, SO2NR6R7, SO2R9,
NR6SO2R7, NR6C=ONR7 or one or two aryl or heteroaryl
groups; or R3 represents aryl or heteroaryl, each
optionally substituted by one or more OfC1-C10 alkyl,
C2- C10 alkenyl, C2- C10 alkynyl, C3- C10 cycloalkyl,
C1-C1Oalkoxy, C1-C1Othioalkoxy, halogen(s), hydroxy,
mercapto, nitro, carboxylic acid, CONR6R7, NR6COR7,
CO2R8, SO2NR6R7, NR6SO2R7, SO2R10 , nitrile or one or
two aryl or heteroaryl groups, wherein said aryl or
heteroaryl group used in defining R3 may be further
substituted by one or more of halogen(s), C1-C10
alkyl, C1-C1 alkoxy or C1-C1 thioalkoxy, wherein said
C1-C1 alkyl may be further substituted by one or two
aryl or heteroaryl groups; R4 each and independently
represents hydrogen, C1- C10 alkyl; C - C10 alkenyl;
C2- C1O alkynyl; or C - C10 cycloalkyl, each
optionally substituted by one or more of C1-C1 alkoxy,
C3- C10 cycloalkyl, C1-C10 thioalkoxy, halogen(s),
hydroxy, mercapto, keto, carboxylic acid, CONR6R7,
NR6COR7, CO2R8, nitrile or one or two aryl or
heteroaryl groups; or R4 each and independently
represents aryl or heteroaryl, each optionally
substituted by one or more OfC1-C10 alkyl, C2- C10
alkenyl, C2- C10 alkynyl, C3- C10 cycloalkyl, C1-C1
alkoxy, C1-C10 thioalkoxy, halogen(s), hydroxy,
mercapto, nitro, carboxylic acid, CONR6R7,NR6COR7,
CO2R8, nitrile or one or two aryl or heteroaryl
groups; R5 each and independently represents hydrogen,
C1- C10 alkyl; C - C10 alkenyl; C2- C10 



alkynyl; OrC3- C10 cycloalkyl, each optionally
substituted by one or more OfC1-C10alkoxy, C3- C10
cycloalkyl, C1-Qo thioalkoxy, halogen(s), hydroxy,
mercapto, carboxylic acid, CONR6R7, NR6COR7, CO2R8,
nitrile or one or two aryl or heteroaryl groups; or R5
each and independently represents aryl or heteroaryl,
each optionally substituted by one or more
OfC1-C1Oalkyl, C2- C1Oalkenyl, C - C10 alkynyl, C3-
C10 cycloalkyl, C1-C1O alkoxy, C1-C10 thioalkoxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid,
CONR6R7,NR6COR7, CO2R8, nitrile or one or two aryl or
heteroaryl groups; or R4 and R5 together form a ring
consisting of from 3 to 7 atoms selected from C, N and
O, wherein said ring is optionally substituted by one
or more OfC1-C10 alkyl, C2- C10 alkenyl, C2- C1
alkynyl, C3- C10 cycloalkyl, C1-C10 alkoxy, C1-C10
thioalkoxy, halogen(s), hydroxy, mercapto, nitro,
keto, carboxylic acid, CONR6R7, NR6COR7, CO2R8,
nitrile or one or two aryl or heteroaryl groups; R6
each and independently represents hydrogen, C1-C10
alkyl, aryl or heteroaryl, wherein said aryl or
heteroaryl may optionally be further substituted by
one or more of halogen(s), C1-C1 alkyl, C1-C10 alkoxy
or C1-C10 thioalkoxy; R7 each and independently
represents hydrogen, C1-C1O alkyl, aryl or heteroaryl,
wherein said aryl or heteroaryl may optionally be
further substituted by one or more of halogen(s),
C1-C10 alkyl, Ci-C 1 alkoxy or C1-C10 thioalkoxy; R8
each and independently represents C1-C10 alkyl,
optionally substituted by aryl or heteroaryl, wherein
said aryl or heteroaryl may optionally be further
substituted by one or more of halogen(s), C1-C10
alkyl, Ci-C 10 alkoxy or C1-C10 thioalkoxy; R9
represents C1-C1 alkyl, aryl or heteroaryl, wherein
said aryl or heteroaryl may optionally be further
substituted by one or more of halogen(s), C1-C10
alkyl, C1-C10 alkoxy or C1-Ci0 thioalkoxy; R10
represents C1-C10 alkyl; X1 represents S, O or N;X2
represents S, O or N; with the proviso that X1 and X2
represent different atoms and with the further proviso
that X1 is not S when X2 is O and X1 is not O when X2
is S; wherein each of alkyl, alkenyl, alkynyl and
cycloalkyl may independently have one or more carbon
atom(s) substituted for O, N or S; wherein none of the
O, N or S is in a position adjacent to any other O, N
or S; wherein each of alkyl, alkenyl, alkynyl, alkoxy
and cycloalkyl may independently have one or more
carbon atom(s) substituted by fluoro; as well as
pharmaceutically and pharmacologically acceptable
salts thereof, and enantiomers of the compound of
formula (I) and salts thereof; with the exceptions of:
5-Thiazolecarboxylic acid,
4-[(4-memylbenzoyl)amino]-2-phenyl-, 1,1-dimethylethyl
ester; 5-Thiazolecarboxylic acid,
4-[(2,4-dichlorobenzoyl)amino]-2-phenyl-,
1,1-dimethylethyl ester; 5-Thiazolecarboxylic acid,
4-[[(2-methylphenyl)sulfonyl]amino]-2-phenyl-, 1,1-
dimethylethyl ester; 4-Piperidinecarboxamide,
N-[2-butyl-4-[[(5-chloro-2-pyridinyl)amino]carbonyl]-5
- thiazolyl]-l-(l-methylethyl)-;
4-Piperidinecarboxarnide, N- [4-
[[(5-chloro-2-pyridinyl)amino]carbonyl]-2-methyl-5-
thiazolyl]- 1-(I -methylethyl)-;
4-Piperidinecarboxamide, N- [4-
[[(5-chloro-2-pyridinyl)amino]carbonyl]-2-phenyl-5- 



thiazolyl]- 1-(1-methylethyl)-;
4-Piperidinecarboxamide,
N-[4-[[(5-chloro-2-pyridinyl)amino]carbonyl]-2-(lmethy
lethyl)- 5-thiazolyl]- 1-(I -methylethyl)-;
4-Piperidinecarboxamide,
N-[4-[[(5-chloro-2-pyridinyl)amino]carbonyl]-2-propyl-
5- thiazolyl]- 1-(I -methylethyl)- ;
4-Piperidinecarboxamide,
N-[4-[[(5-cliloro-2-pyridinyl)amino]carbonyl]-2-ethyl-
5- thiazolyl]- 1-(I -methylethyl)-;
4-Piperidinecarboxamide,
N-[4-[[(5-chloro-2-pyridinyl)amino] carbonyl] -2-(3
,4- difluorophenyl)-5-thiazolyl]- 1-(1-methylethyl)-;
4-Thiazolecarboxylic acid,
2-(l,l-dimethylethyl)-5-[[[(4- methylphenyl)amino]
carbonyl]amino]-, methyl ester; 4-Oxazolecarboxylic
acid, 2-(l,l-dimethylethyl)-5-[[[(4-
methylphenyl)amino]carbonyl]amino]-, methyl ester;
5-Oxazolecarboxylic acid,
2-(l,l-dimethylethyl)-4-[[[(4-
methylphenyl)amino]carbonyl]amino]-, methyl ester;
4-Oxazolecarboxamide,
5-[(aminocarbonyl)amino]-2-(3,5-dichlorophenyl)-;
Benzamide,
N-[5-(2-hydroxybenzoyl)-2-[(4-nitrophenyl)amino]-4-thi
azolyl]-; 4- Thiazolecarboxamide,
2-(ethylthio)-5-[phenylacetyl)amino]-; as well as
pharmaceutically and pharmacologically acceptable
salts thereof, and enantiomers of the compound of
formula (I) and salts thereof, for use in therapy. 27.
A compound according to any one of claims 1-24 for use
in therapy. 28. Use of a compound of the general
formula (I) (I) wherein R1 represents NR4R5, C1- C
alkyl, Ci-C 1Oalkoxy or Ci-C 1O thioalkoxy; optionally
substituted by one or more OfCi-C 1Oalkoxy, C3-CiO
cycloalkyl, Q-Cio thioalkoxy,halogen(s), hydroxy,
mercapto, carboxylic acid, CONR6R7, NR6COR7,
CO2R8,nitrile or one or two aryl or heteroaryl groups;
or R1 represents aryl or heteroaryl, each optionally
substituted by one or more of C1-C10 alkyl, C2- C1
alkenyl, C2- C10 alkynyl, C - C1Ocycloalkyl, C1-C1O
alkoxy, C1-Ci 0 thioalkoxy, halogen(s), hydroxy,
mercapto, nitro, carboxylic acid, CONR6R7, NR6COR7,
CO2R8, nitrile or one or two aryl or heteroaryl
groups, wherein any aryl or heteroaryl group used in
defining R1 may be further substituted by one or more
of halogen(s), C1-CiOalkyl, Ci-Qo alkoxy or Ci-C
1Othioalkoxy, wherein said C1-CiO alkyl may be further
substituted by one or two aryl or heteroaryl groups;
R2 represents C1-C10 alkoxy, optionally substituted by
one or more of Ci-Ci 0 thioalkoxy, C3- C10 cycloalkyl,
keto, halogen(s), hydroxy, mercapto, carboxylic acid,
CONR6R7, NR6COR7, CO R8, nitrile or one or two aryl or
heteroaryl groups; or R2 represents C1-CiO alkyl;
C2-Ci Oalkenyl; C2-Ci Oalkynyl; or C3-Ci 0 cycloalkyl,
each optionally substituted by one or more of C1-Ci0
alkoxy, Ci-Ci 0 thioalkoxy, C3-Ci 0 cycloalkyl, keto,
halogen(s), hydroxy, mercapto, carboxylic acid,
CONR6R7, NR6COR7, CO2R8, nitrile or one or two aryl or
heteroaryl groups; or R2 represents aryl or
heteroaryl, each optionally substituted by one or more
of Ci-C 10 alkyl, C - C1Oalkenyl, C2-Ci 0 alkynyl, C3-
C10 cycloalkyl, Ci-C 10 alkoxy, Ci-C10 thioalkoxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid,
CONR6R7,NR6COR7, CO2R8, nitrile or one or two aryl or
heteroaryl groups; or R2 represents amino, optionally
mono- or disubstitated with Ci-C 1Oalkyl, C2-C1O
alkenyl, C -Qo alkynyl or C3-C1Ocycloalkyl; 



Y representsR3 represents C1- C10 alkyl; C2- C1
alkenyl; C2-CiO alkynyl; Q-Cio alkoxy; or C3-C 10
cycloalkyl, each optionally substituted by one or more
of Ci-Ci 0 alkoxy, C3- C10 cycloalkyl, C1-C1
thioalkoxy, halogen(s), hydroxy, mercapto, Garboxylic
acid, CONR6R7, NR6COR7, CO2R8, COR8, nitrite,
SO2NR6R7, SO2R9, NR6SO2R7, NR6C=ONR7 or one or two
aryl or heteroaryl groups; or R3 represents aryl or
heteroaryl, each optionally substituted by one or more
OfCi-C 1 alkyl, C -CiO alkenyl, C2- C1 alkynyl, C3-
C10 cycloalkyl, C1-C10 alkoxy, Ci-C 10 thioalkoxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid,
CONR6R7, NR6COR7, CO2R8, SO2NR6R7, NR6SO2R7, SO2R10 ,
nitrite or one or two aryl or heteroaryl groups,
wherein said aryl or heteroaryl group used in defining
R3 may be further substituted by one or more of
halogen(s), Ci-Ci 0 alkyl, Ci-C 10 alkoxy or Ci-Ci 0
thioalkoxy, wherein said C1-Ci alkyl may be further
substituted by one or two aryl or heteroaryl groups;
R4 each and independently represents hydrogen, C1- C10
alkyl; C2- C10 alkenyl; C - C10 alkynyl; or C3-Ci 0
cycloalkyl, each optionally substituted by one or more
of Ci-Qo alkoxy, C3-Ci 0 cycloalkyl, C1-CiOthioalkoxy,
halogen(s), hydroxy, mercapto, keto, carboxylic acid,
CONR6R7, NR6COR7, CO2R8, nitrite or one or two aryl or
heteroaryl groups; or R4 each and independently
represents aryl or heteroaryl, each optionally
substituted by one or more of Ci-Ci 0 alkyl, C2-Ci 0
alkenyl, C2-CiO alkynyl, C3-CiO cycloalkyl, C1-C10
alkoxy, Ci-Ci 0 thioalkoxy, halogen(s), hydroxy,
mercapto, nitro, carboxylic acid,
CONR6R7,NR6COR7,CO2R8, nitrite or one or two aryl or
heteroaryl groups; R5 each and independently
represents hydrogen, Ci-Ci 0 alkyl; C -Ci 0 alkenyl;
C2-Ci 0 alkynyl; or C3- C10 cycloalkyl, each
optionally substituted by one or more of C1-Ci 0
alkoxy, C3-Ci Ocycloalkyl, Ci-Ci 0 thioalkoxy,
halogen(s), hydroxy, mercapto, carboxylic acid,
CONR6R7, NR6COR7, CO2R8, nitrite or one or two aryl or
heteroaryl groups; or R5 each and independently
represents aryl or heteroaryl, each optionally
substituted by one or more of Ci-Ci 0 alkyl, C2-Ci 0
alkenyl, C2-Ci 0 alkynyl, C3-Ci 0 cycloalkyl, Ci-Ci 0
alkoxy, Q-Cio thioalkoxy, halogen(s), hydroxy,
mercapto, nitro, carboxylic acid, CONR6R7,NR6COR7,
CO2R8, nitrite or one or two aryl or heteroaryl
groups;or R 4 and R5 together form a ring consisting
of from 3 to 7 atoms selected from C, N and O, wherein
said ring is optionally substituted by one or more OfC
1-C10 alkyl, C2- C1 alkenyl, C - C1 alkynyl, C - C 1
cycloalkyl, C1-C1 alkoxy, C1-CiO thioalkoxy,
halogen(s), hydroxy, mercapto, nitro, keto, carboxylic
acid, CONR6R7, NR6COR7, CO R8, nitrile or one or two
aryl or heteroaryl groups; R6 each and independently
represents hydrogen, C1-CiO alkyl, aryl or heteroaryl,
wherein said aryl or heteroaryl may optionally be
further substituted by one or more of halogen(s),
C1-C10 alkyl, C1-C10 alkoxy or C1-C10 thioalkoxy; R7
each and independently represents hydrogen, C1-C10
alkyl, aryl or heteroaryl, wherein said aryl or
heteroaryl may optionally be further substituted by
one or more of halogen(s), C1-C10 alkyl, C1-C10 alkoxy
or C1-C10 thioalkoxy; R8 each and independently
represents Ci-Ci 0 alkyl, optionally substituted by
aryl or heteroaryl, wherein said aryl or heteroaryl
may optionally be further substituted by one or more
of halogen(s), Ci-Qo alkyl, C1-Ci0 alkoxy or C1-C10
thioalkoxy; R9 represents C1-C10 alkyl, aryl or
heteroaryl, wherein said aryl or heteroaryl may
optionally be further substituted by one or more of
halogen(s), C1-C10 alkyl, Ci-C 10 alkoxy or C1-C10
thioalkoxy; R10 represents C1-C10 alkyl; 



X1 represents S, O or N; X2 represents S, O or N; with
the proviso that X1 and X2 represent different atoms
and with the further proviso that X1 is not S when X2
is O and X1 is not O when X2 is S;wherein each of
alkyl, alkenyl, alkynyl and cycloalkyl may
independently have one or more carbon atom(s)
substituted for O, N or S; wherein none of the O, N or
S is in a position adjacent to any other O,N or S;
wherein each of alkyl, alkenyl, alkynyl, alkoxy and
cycloalkyl may independently have one or more carbon
atom(s) substituted by fluoro; as well as
pharmaceutically and pharmacologically acceptable
salts thereof, and enantiomers of the compound of
formula (I) and salts thereof; for the manufacture of
a medicament for the treatment of gastroesophageal
reflux disease (GERD), optionally in combination with
a GABA B receptor agonist. 29. Use of a compound
according to any one of claims 1-24 or 26, optionally
in combination with a GABAB receptor agonist, for the
manufacture of a medicament for the treatment of
gastroesophageal reflux disease (GERD). 30. Use of a
compound as defined in claim 28, optionally in
combination with a GABAB receptor agonist, for the
manufacture of a medicament for the prevention of
reflux. 31. Use of a compound according to any one of
claims 1-24 or 26, optionally in combination with a
GABA B receptor agonist, for the manufacture of a
medicament for the prevention of reflux. 32. Use of a
compound as defined in claim 28, optionally in
combination with a GABA B receptor agonist, for the
manufacture of a medicament for the inhibition of
transient lower esophageal sphincter relaxations
(TLESRs). 33. Use of a compound according to any one
of claims 1-24 or 26, optionally in combination with a
GABAB receptor agonist, for the manufacture of a
medicament for the inhibition of transient lower
esophageal sphincter relaxations (TLESRs).34. Use of a
compound as defined in claim 28, optionally in
combination with a GABAB receptor agonist, for the
manufacture of a medicament for the treatment of a
functional gastrointestinal disorder. 35. Use of a
compound according to any one of claims 1-24 or 26,
optionally in combination with a GABA B receptor
agonist, for the manufacture of a medicament for the
treatment of a functional gastrointestinal disorder.
36. Use according to claim 34 or claim 35, wherein
said functional gastrointestinal disorder is
functional dyspepsia. 37. Use of a compound as defined
in claim 28, optionally in combination with a GABA B
receptor agonist, for the manufacture of a medicament
for the treatment of irritable bowel syndrome (IBS).
38. Use of a compound according to any one of claims
1-24 or 26, optionally in combination with a GABA B
receptor agonist, for the manufacture of a medicament
for the treatment of irritable bowel syndrome (IBS).
39. Use according to claim 37 or claim 38, wherein
said IBS is constipation predominant IBS. 40. Use
according to claim 37 or claim 38, wherein said IBS is
diarrhea predominant IBS. 41. Use according to claim
37 or claim 38, wherein said IBS is alternating bowel
movement predominant IBS. 42. A method for the
treatment of gastroesophageal reflux disease (GERD),
whereby a pharmaceutically and pharmacologically
effective amount of a compound of formula (I) 



according to any one of claims 1-24 or 26 or of a
compound as defined in claim 28, optionally in
combination with a GABA B receptor agonist, is
administered to a subject in need of such
treatment.43. A method for the treatment of a
functional gastrointestinal disorder, whereby a
pharmaceutically and pharmacologically effective
amount of a compound of formula (I) according to any
one of claims 1-24 or 26 or of a compound as defined
in claim 28,, optionally in combination with a GABAB
receptor agonist, is administered to a subject in need
of such treatment. 44. A method for the treatment of
irritable bowel syndrome (IBS), whereby a
pharmaceutically and pharmacologically effective
amount of a compound of formula (I) according to any
one of claims 1-24 or 26 or of a compound as defined
in claim 28,, optionally in combination with a GABA B
receptor agonist, is administered to a subject in need
of such treatment. 45. Ethyl
5-amino-2-isopropyl-l,3-oxazole-4-carboxylate, useful
as intermediate in the synthesis of GABAB receptor
positive allosteric modulators or agonists. 46.
EthyliV-(cyclopentylcarbonyl)-3-nitriloalaninate,
useful as intermediate in the synthesis of GABAB
receptor positive allosteric modulators or agonists.
47. Ethyl
5-amino-2-cyclopentyl-l,3-thiazole-4-carboxylate,
useful as intermediate in the synthesis of GABA B
receptor positive allosteric modulators or agonists.
48. Ethyl 5-arnino-2-ethyl-l,3-thiazole-4-carboxylate,
useful as intermediate in the synthesis of GABA B
receptor positive allosteric modulators or agonists.
49. Ethyl
5-amino-2-cyclopentyl-l,3-oxazole-4-carboxylate,
useful as intermediate in the synthesis of GABAB
receptor positive allosteric modulators or agonists.
50. Ethyl
5-amino-2-(methoxymethyl)-l,3-oxazole-4-carboxylate,
useful as intermediate in the synthesis of GABA B
receptor positive allosteric modulators or
agonists.51. Use of a compound according to any of
claims 45 - 50, in a process for the manufacture of a
compound according to any one of claims 1-24 or
according to claim 26 or claim 28. 




