
DIAMINOPYRIMIDINES AS P2X3 AND P2X2/3 MODULATORS This
invention pertains to compounds useful for treatment
of diseases associated with P2X purinergic receptors,
and more particularly to P2X3 and/or P2X2/3antagonists
usable for treatment of genitourinary,
gastrointestinal, respiratory, and pain-related
diseases, conditions and disorders. The urinary
bladder is responsible for two important physiological
functions: urine storage and urine emptying. This
process involves two main steps: ( 1) the bladder
fills progressively until the tension in its walls
rises above a threshold level; and (2) a nervous
reflex, called the micturition reflex, occurs that
empties the bladder or, if this fails, at least causes
a conscious desire to urinate. Although the
micturition reflex is an autonomic spinal cord reflex,
it can also be inhibited or mediated by centers in the
cerebral cortex or brain. Purines, acting via
extracellular purinoreceptors, have been implicated as
having a variety of physiological and pathological
roles. (See, Burnstock (1993) Drug Dev. Res. 28:195-
206.) ATP, and to a lesser extent, adenosine, can
stimulate sensory nerve endings resulting in intense
pain and a pronounced increase in sensory nerve
discharge. ATP receptors have been classified into two
major families, the P2Y- and P2Xpurinoreceptors, on
the basis of molecular structure, transduction
mechanisms, and pharmacological characterization. The
P2Y-purinoreceptors are G-protein coupled receptors,
while the P2X-purinoreceptors are a family of
ATP-gated cation channels. Purinergic receptors, in
particular, P2X receptors, are known to form
homomultimers or heteromultimers. To date, cDNAs for
several P2X receptors subtypes have been cloned,
including: six homomeric receptors, P2Xi; P2X2; P2X3;
P2X4; P2X5; and P2X7; and three heteromeric receptors
P2X2/3, P2X4/6, P2Xi/5 (See, e.g., Chen, et al. (1995)
Nature 377:428-431; Lewis, et al. (1995) Nature
377:432-435; and Burnstock (1997) Neurophamacol.
36:1127-1139). The structure and chromosomal mapping
of mouse genomic P2X3 receptor subunit has also been
described (Souslova, et al. (1997) Gene 195:101-111).
In vitro, co-expression of P2X2 and P2X3 receptor
subunits is necessary to produce ATP-gated currents
with the properties seen in some sensory neurons
(Lewis, et al. (1995) Nature 377:432-435).P2X receptor
subunits are found on afferents in rodent and human
bladder urothelium. Data exists suggesting that ATP
may be released from epithelial/endothelial cells of
the urinary bladder or other hollow organs as a result
of distention (Burnstock (1999) J . Anatomy
194:335-342; and Ferguson et al. (1997) J . Physiol.
505:503-511). ATP released in this manner may serve a
role in conveying information to sensory neurons
located in subepithelial components, e.g.,
suburothelial lamina propria (Namasivayam et al.
(1999) BJU Intl. 84:854-860). The P2X receptors have
been studied in a number of neurons, in cluding
sensory, sympathetic, parasympathetic, mesenteric, and
central neurons (Zhong, et al. (1998) Br. J .
Pharmacol. 125:771-781). These studies indicate that
purinergic receptors play a role in afferent
neurotransmission from the bladder, and that
modulators of P2X receptors are potentially useful in
the treatment of bladder disorders and other
genitourinary diseases or conditions. Recent evidence
also suggests a role of endogenous ATP and purinergic
receptors in n oci ceptive responses in mice (Tsuda et
al. (1999) Br. J . Pharmacol. 128:1497-1504).
ATPinduced activation of P2X receptors on dorsal root
ganglion nerve terminals in the spinal cord has been
shown to stimulate release of glutamate, a key
neurotransmitter involved in nociceptive signaling (Gu
and MacDermott, Nature 389:749-753 (1997)). P2X3
receptors have been identified on nociceptive neurons
in the tooth pulp (Cook et al., Nature 387:505-508
(1997)). ATP released from damaged cells may thus lead
to pain by activating P2X3 and/or P2X2/3 containing
receptors on nociceptive sensory nerve endings. This
is consistent with the induction of pain by
intradermally applied ATP in the human blister-base
model (Bleehen, Br J Pharmacol 62:573-577 (1978)). P2X
antagonists have been shown to be analgesic in animal
models (Driessen and Starke, Naunyn Schmiedebergs Arch
Pharmacol 350:618-625 (1994)). This evidence suggests
that P2X2 and P2X3 are involved in nociception, and
that modulators of P2X receptors are potentially
useful as analgesics. There is accordingly a need for
methods of treating diseases, conditions and disorders
mediated by P2X3 and/or P2X2/3 receptors, as well as a
need for compounds that act as modulators of P2X
receptors, including antagonists of P2X3 and P2X2/3
receptors. The present invention satisfies these needs
as well as others. Other researchers have shown that
P2X3 receptors are expressed in human colon, and are
expressed at higher levels in inflamed colon than in
normal colon (Yiangou et al, NeurogastroenterolMot
(2001) 13:365-69). Other researchers have implicated
the P2X3 receptor in detection of distension or
intraluminal pressure in the intestine, and initiation
of reflexcontractions (Bian et al., J Physiol (2003)
551.1:309-22), and have linked this to colitis (Wynn
et al., Am J Physiol Gastwintest liver Physiol (2004)
287:G647-57). 



Inge Brouns et al. (Am JRespir Cell MoI Biol (2000)
23:52-61) found that P2X3 receptors are expressed in
pulmonary neuroepithelial bodies (NEBs), implicating
the receptor in pain transmission in the lung. More
recently, others have implicated P2X2 and P2X
receptors in pq 2 detection in pulmonary NEBs (Rong et
al., JNeuwsci (2003) 23(36):11315-21). The invention
provides compounds of formula I or pharmaceutically
acceptable salts thereof, wherein X is -CH 2- ; -O-;
-S(O) n- or -NR0-, wherein n is from 0 to 2 and Rc is
hydrogen or alkyl; D is an optional oxygen; R1 is
alkyl; alkenyl; cycloalkyl; cycloalkenyl; halo;
haloalkyl or hydroxyalkyl; R2, R3, and R4 each
independently is hydrogen; alkyl; alkenyl; amino;
halo; amido; h alo alkyl; alkoxy; hydroxy; haloalkoxy;
nitro; amino; hydroxyalkyl; alkoxyalkyl;
hydroxyalkoxy; alkynylalkoxy; alkylsulfonyl;
arylsulfonyl; cyano; aryl; heteroaryl; heterocyclyl;
heterocyclylalkoxy; aryloxy; heteroaryloxy;
aralkyloxy; heteroaralkyloxy; optionally substituted
phenoxy; -CC-Ra; -(CH 2)m-(Z) n-(CO)-R b; -(CH 2)m-(Z)
n-SO2-(NR c)n-Rb, wherein m and n each independently
is 0 or 1, Z is O or NRC, Ra is hydrogen; alkyl; aryl;
aralkyl; heteroaryl; heteroaralkyl; hydroxyalkyl;
alkoxyalkyl; alkylsulfonylalkyl; aminoalkyl;
cyanoalkyl; alkylsilyl, cycloalkyl, cycloalkylalkyl;
heterocyclyl; and heterocyclylalkyl; Rb is hydrogen,
alkyl, hydroxy, alkoxy, amino, hydroxyalkyl or
alkoxyalkyl, and each Rc is independently hydrogen or
alkyl;or R2 and R3 together with the atoms to which
they are attached may form a five or sixmembered ring
that optionally includes one or two heteroatoms
selected from O, S and N; R5 is hydrogen; alkyl; aryl;
aralkyl; heteroaryl; heteroaralkyl; hydroxyalkyl;
alkoxyalkyl; alkylsulfonylalkyl; aminoalkyl;
cyanoalkyl; alkylsilyl, cycloalkyl, cycloalkylalkyl;
heterocycl; or heterocyclylalkyl; R6 is hydrogen;
alkyl; halo; haloalkyl; amino; or alkoxy; and R7 and
R8 each independently is hydrogen; alkyl; alkoxyalkyl;
aminoalkyl; aminosulfonyl; cycloalkyl;
cycloalkylalkyl; haloalkyl; haloalkoxy; hydroxyalky;
alkoxyalkyl; alkylsulfonyl; alkylsulfonylalkyl;
aminocarbonyloxyalkyl; hydroxycarbonylalkyl;
hydroxyalkyloxycarbonylalkyl; aryl; aralkyl;
arylsulfonyl; heteroaryl; heteroarylalkyl;
heteroarylsulfonyl; heterocyclyl; or
heterocyclylalkyl. In one aspect the present invention
provides compounds of formula I or pharmaceutically
acceptable salts thereof, wherein X is -CH 2- ; -O-;
-S(O) n- or -NR0-, wherein n is from 0 to 2 and Rc is
hydrogen or alkyl; D is an optional oxygen; R1 is
alkyl; alkenyl; cycloalkyl; cycloalkenyl; halo;
haloalkyl or hydroxyalkyl; R2, R3, and R4 each
independently is hydrogen; alkyl; alkenyl; amino;
halo; amido; h alo alkyl; alkoxy; hydroxy; haloalkoxy;
nitro; amino; hydroxyalkyl; alkoxyalkyl;
hydroxyalkoxy; alkynylalkoxy; alkylsulfonyl;
arylsulfonyl; cyano; aryl; heteroaryl; heterocyclyl;
heterocyclylalkoxy; aryloxy; heteroaryloxy;
aralkyloxy; heteroaralkyloxy; optionally substituted
phenoxy; -CC-Ra; -(CH 2)m-(Z) n-(CO)-R b; -(CH 2)m-(Z)
n-SO2-(NR c)n-Rb, wherein m and n each independently
is 0 or 1, Z is O or NRC, Ra is hydrogen; alkyl; aryl;
aralkyl; heteroaryl; heteroaralkyl; hydroxyalkyl;
alkoxyalkyl; alkylsulfonylalkyl; aminoalkyl;
cyanoalkyl; alkylsilyl, cycloalkyl, cycloalkylalkyl;
heterocyclyl; and heterocyclylalkyl; Rb is hydrogen,
alkyl, hydroxy, alkoxy, amino, hydroxyalkyl or
alkoxyalkyl, and each Rc is independently hydrogen or
alkyl; or R2 and R3 together with the atoms to which
they are attached may form a five or sixmembered ring
that optionally includes one or two heteroatoms
selected from O, S and N; R5 is hydrogen; alkyl; aryl;
aralkyl; heteroaryl; heteroaralkyl; hydroxyalkyl;
alkoxyalkyl; alkylsulfonylalkyl; aminoalkyl;
cyanoalkyl; alkylsilyl, cycloalkyl, cycloalkylalkyl;
heterocyclyl; or heterocyclylalkyl;R6 is hydrogen;
alkyl; halo; haloalkyl; amino; or alkoxy; and R7 and
R8 each independently is hydrogen; alkyl; cycloalkyl;
cycloalkylalkyl; haloalkyl; haloalkoxy; hydroxyalky;
alkoxyalkyl; alkylsulfonyl; alkylsulfonylalkyl;
aminocarbonyloxyalkyl; hydroxycarbonylalkyl;
hydroxyalkyloxycarbonylalkyl; aryl; aralkyl;
arylsulfonyl; heteroaryl; heteroarylalkyl;
heteroarylsulfonyl; heterocyclyl; or 



heterocyclylalkyl. The invention also provides and
pharmaceutical compositions comprising the compounds,
methods of using the compounds, and methods of
preparing the compounds. Unless otherwise stated, the
following terms used in this Application, including
the specification and claims, have the definitions
given below. It must be noted that, as used in the
specification and the appended claims, the singular
forms "a", "an," and "the" include plural referents
unless the context clearly dictates otherwise.
"Agonist" refers to a compound that enhances the
activity of another compound or receptor site. "Alkyl"
means the monovalent linear or branched saturated
hydrocarbon moiety, consist ing solely of carbon and
hydrogen atoms, having from one to twelve carbon
atoms. "Lower alkyl" refers to an alkyl group of one
to six carbon atoms, i.e. Ci-C alkyl. Examples of
alkyl groups include, but are not limited to, methyl,
ethyl, propyl, isopropyl, isobutyl, sec-butyl,
tert-butyl, pentyl, n-hexyl, octyl, dodecyl, and the
like. "Alkenyl" means a linear monovalent hydrocarbon
radical of two to six carbon atoms or a branched
monovalent hydrocarbon radical of three to six carbon
atoms, containing at least one double bond, e.g.,
ethenyl, propenyl, and the like. "Alkynyl" means a
linear monovalent hydrocarbon radical of two to six
carbon atoms or a branched monovalent hydrocarbon
radical of three to six carbon atoms, containing at
least one triple bond, e.g., ethynyl, propynyl, and
the like. "Alkylene" means a linear saturated divalent
hydrocarbon radical of one to six carbon atoms or a
branched saturated divalent hydrocarbon radical of
three to six carbon atoms, e.g., methylene, ethylene,
2,2-dimethylethylene, propylene, 2-methylpropylene,
butylene, pentylene, and the like."Alkoxy" means a
moiety of the formula -OR, wherein R is an alkyl
moiety as defined herein. Examples of alkoxy moieties
include, but are not limited to, methoxy, ethoxy,
isopropoxy, and the like. "Alkoxyalkyl" means a moiety
of the formula Ra-O-R b- , where Ra is alkyl and Rb is
alkylene as defined herein. Exemplary alkoxyalkyl
groups include, by way of example, 2- methoxyethyl,
3-methoxypropyl, l-methyl-2-methoxyethyl,
l-(2-methoxyethyl)-3- methoxypropyl, and
l-(2-methoxyethyl)-3-methoxypropyl. "Alkylcarbonyl"
means a moiety of the formula -R'-R", where R' is oxo
and R" is alkyl as defined herein. "Alkylsulfonyl"
means a moiety of the formula -R'-R", where R' is -SO
- and R" is alkyl as defined herein.
"Alkylsulfonylalkyl means a moiety of the formula
-R'-R"-R" where where R' is alkylene, R" is -SO2- and
R " is alkyl as defined herein. "Alkoxyamino" means a
moiety of the formula -NR-OR wherein R is hydrogen or
alkyl and R is alkyl as defined herein.
"Alkylsulfanyl" means a moiety of the formula -SR
wherein R is alkyl as defined herein. "Amino" means a
group -NRR" wherein R and R" each independently is
hydrogen or alkyl. "Amino" as used herein thus
encompasses "alkylamino" and "dialkylamino".
"Aminoalkyl" means a group -R-NRR" wherein R is
alkylene, and R and R" each independently is hydrogen
or alkyl. "Alkylamino" as used herein thus encompasses
"alkylaminoalkyl" and "dialkylaminoalkyl".
"Aminosulfonyl" means a group -SO2-NRR" wherein R and
R" each independently is hydrogen or alkyl.
"Aminosulfonyl" as used herein thus encompasses
"alkylaminosulfonyl" and "dialkylaminosulfonyl".
"Alkylaminoalkyl" means a group -R-NHR wherein R is
alkylene and R is alkyl. Alkylaminoalkyl includes
methylaminomethyl, methylaminoethyl,
methylaminopropyl, ethylaminoethyl and the like.
"Dialkylaminoalkyl" means a group -R-NRR" wherein R is
alkylene and R and R" are alkyl as defined herein.
Dialkylaminoalkyl includes dimethylaminomethyl,
dimethylaminoethyl, dimethylaminopropyl,
N-methyl-N-ethylaminoethyl, and the like."Aminoalkoxy"
means a group -OR-R' wherein R is amino and R is
alkylene as defined herein. "Alkylsulfonylamido" means
a moiety of the formula -NRSO -R wherein R is alkyl
and R is hydrogen or alkyl. "Aminocarbonyloxyalkyl" or
"carbamylalkyl" means a group of the formula
-R-O-C(O)- NRR" wherein R is alkylene and R , R" each
independently is hydrogen or alkyl as defined herein.
"Alkynylalkoxy" means a group of the formula -0-R-R
wherein R is alkylene and R is alkynyl as defined
herein. "Antagonist" refers to a compound that
diminishes or prevents the action of another compound
or receptor site. 



"Aryl" means a monovalent cyclic aromatic hydrocarbon
moiety consisting of a mono-, bi- or tricyclic
aromatic ring. The aryl group can be optionally
substituted as defined herein. Examples of aryl
moieties include, but are not limited to, optionally
substituted phenyl, naphthyl, phenanthryl, fluorenyl,
indenyl, pentalenyl, azulenyl, oxydiphenyl, biphenyl,
methylenediphenyl, aminodiphenyl, diphenylsulfidyl,
diphenylsulfonyl, diphenylisopropylidenyl,
benzodioxanyl, benzofuranyl, benzodioxylyl,
benzopyranyl, benzoxazinyl, benzoxazinonyl,
benzopiperadinyl, benzopiperazinyl, benzopyrrolidinyl,
benzomorpholinyl, methylenedioxyphenyl,
ethylenedioxyphenyl, and the like, including partially
hydrogenated derivatives thereof. "Arylalkyl" and
"Aralkyl", which maybe used interchangeably, mean a
radical-RaRb where Ra is an alkylene group and Rb is
an aryl group as defined herein; e.g., phenylalkyls
such as benzyl, phenylethyl,
3-(3-chlorophenyl)-2-methylpentyl, and the like are
examples of arylalkyl. "Arylalkyl" means a group of
the formula -R-R wherein R is alkylene and R is aryl
as defined herein. "Arylsulfonyl means a group of the
formula -SO2-R wherein R is aryl as defined herein.
"Aryloxy" means a group of the formula -O-R wherein R
is aryl as defined herein. "Aralkyloxy" means a group
of the formula -O-R-R" wherein R is alkylene and R is
aryl as defined herein."Cyanoalkyl" " means a moiety
of the formula -R'-R", where R' is alkylene as defined
herein and R" is cyano or nitrile. "Cycloalkyl" means
a monovalent saturated carbocyclic moiety consisting
of mono- or bicyclic rings. Cycloalkyl can optionally
be substituted with one or more substituents, wherein
each substituent is independently hydroxy, alkyl,
alkoxy, halo, haloalkyl, amino, monoalkylamino, or
dialkylamino, unless otherwise specifically indicated.
Examples of cycloalkyl moieties include, but are not
limited to, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, and the like, including
partially unsaturated derivatives thereof.
"Cycloalkylalkyl" means a moiety of the formula
-R'-R", where R' is alkylene and R" is cycloalkyl as
defined herein. "Heteroalkyl" means an alkyl radical
as defined herein wherein one, two or three hydrogen
atoms have been replaced with a substituent
independently selected from the group consisting of
-ORa, -NRbRc, and -S(O) nRd (where n is an integer
from 0 to 2), with the understanding that the point of
attachment of the heteroalkyl radical is through a
carbon atom, wherein Ra is hydrogen, acyl, alkyl,
cycloalkyl, or cycloalkylalkyl; Rb and Rc are
independently of each other hydrogen, acyl, alkyl,
cycloalkyl, or cycloalkylalkyl; and when n is 0, Rd is
hydrogen, alkyl, cycloalkyl, or cycloalkylalkyl, and
when n is 1 or 2, Rd is alkyl, cycloalkyl,
cycloalkylalkyl, amino, acylamino, monoalkylamino, or
dialkylamino. Representative examples include, but are
not limited to, 2-hydroxyethyl, 3- hydroxypropyl,
2-hydroxy-l-hydroxymethylethyl, 2,3-dihydroxypropyl,
1- hydroxymethylethyl, 3-hydroxybutyl,
2,3-dihydroxybutyl, 2-hydroxy-l-methylpropyl, 2-
aminoethyl, 3-aminopropyl, 2-methylsulfonylethyl,
aminosulfonylmethyl, aminosulfonylethyl,
aminosulfonylpropyl, methylaminosulfonylmethyl,
methylaminosulfonylethyl, methylaminosulfonylpropyl,
and the like. "Heteroaryl" means a monocyclic or
bicyclic radical of 5 to 12 ring atoms having at least
one aromatic ring containing one, two, or three ring
heteroatoms selected from N, O, or S, the remaining
ring atoms being C, with the understanding that the
attachment point of the heteroaryl radical will be on
an aromatic ring. The heteroaryl ring may be
optionally substituted as defined herein. Examples of
heteroaryl moieties include, but are not limited to,
optionally substituted imidazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl,
thiadiazolyl, pyrazinyl, thienyl, benzothienyl,
thiophenyl, furanyl, pyranyl, pyridyl, pyrrolyl,
pyrazolyl, pyrimidyl, quinolinyl, isoquinolinyl,
benzofuryl, benzothiophenyl, benzothiopyranyl,
benzimidazolyl, benzooxazolyl, benzooxadiazolyl,
benzothiazolyl, benzothiadiazolyl, benzopyranyl,
indolyl, isoindolyl, triazolyl,
triazinyl,quinoxalinyl, purinyl, quinazolinyl,
quinolizinyl, naphthyridinyl, pteridinyl, carbazolyl,
azepinyl, diazepinyl, acridinyl and the like,
including partially hydrogenated derivatives thereof.
Heteroarylalkyl" or "heteroaralkyl" means a group of
the formula -R-R' wherein R is alkylene and R is
heteroaryl as defined herein. "Heteroarylsulfonyl
means a group of the formula -SO -R wherein R is
heteroaryl as defined herein. "Heteroaryloxy" means a
group of the formula -O-R wherein R is heteroaryl as
defined herein. "Heteroaralkyloxy" means a group of
the formula -O-R-R" wherein R is alkylene and R is
heteroaryl as defined herein. The terms "halo",
"halogen" and "halide", which may be used
interchangeably, refer to a substituent fluoro,
chloro, bromo, or iodo. 



"Haloalkyl" means alkyl as defined herein in which one
or more hydrogen has been replaced with same or
different halogen. Exemplary haloalkyls include -CH
2Cl, - CH2CF3, -CH 2CCl3, perfluoroalkyl (e.g., -CF
3), and the like. "Haloalkoxy" means a moiety of the
formula -OR, wherein R is a haloalkyl moiety as
defined herein. An exemplary haloalkoxy is
difluoromethoxy. "Heterocycloamino" means a saturated
ring wherein at least one ring atom is N, NH or
N-alkyl and the remaining ring atoms form an alkylene
group. "Heterocyclyl" means a monovalent saturated
moiety, consisting of one to three rings,
incorporating one, two, or three or four heteroatoms
(chosen from nitrogen, oxygen or sulfur) . The
heterocyclyl ring may be optionally substituted as
defined herein. Examples of heterocyclyl moieties
include, but are not limited to, optionally
substituted piperidinyl, piperazinyl, homopiperazinyl,
azepinyl, pyrrolidinyl, pyrazolidinyl, imidazolinyl,
imidazolidinyl, pyridinyl, pyridazinyl, pyrimidinyl,
oxazolidinyl, isoxazolidinyl, morpholinyl,
thiazolidinyl, isothiazolidinyl, quinuclidinyl,
quinolinyl, isoquinolinyl, benzimidazolyl,
thiadiazolylidinyl, benzothiazolidinyl,
benzoazolylidinyl, dihydrofuryl, tetrahydrofuryl,
dihydropyranyl, tetrahydropyranyl, thiamorpholinyl,
thiamorpholinylsulfoxide, thiamorpholinylsulfone,
dihydroquinolinyl, dihydrisoquinolinyl,
tetrahydroquinolinyl, tetrahydrisoquinolinyl, and the
like."Heterocyclylalkyl" means a moiety of the formula
-R-R' wherein R is alkylene and R is heterocyclyl as
defined herein. "Heterocyclyloxy" means a moiety of
the formula -OR wherein R is heterocyclyl as defined
herein. "Heterocyclylalkoxy" means a moiety of the
formula -OR-R wherein R is alkylene and R is
heterocyclyl as defined herein. "Hydroxyalkoxy" means
a moiety of the formula -OR wherein R is hydroxyalkyl
as defined herein. "Hydroxyalkylamino" means a moiety
of the formula -NR-R wherein R is hydrogen or alkyl
and R is hydroxyalkyl as defined herein.
"Hydroxyalkylaminoalkyl" means a moiety of the formula
-R-NR-R" wherein R is alkylene, R is hydrogen or
alkyl, and R" is hydroxyalkyl as defined herein.
"Hydroxycarbonylalkyl" or "carboxyalkyl" means a group
of the formula -R-(CO)-OH where R is alkylene as
defined herein. "Hydroxyalkyloxycarbonylalkyl" or
"hydroxyalkoxycarbonylalkyl" means a group of the
formula -R-C(O)-O-R-OH wherein each R is alkylene and
maybe the same or different. "Hydroxyalkyl" means an
alkyl moiety as defined herein, substituted with one
or more, preferably one, two or three hydroxy groups,
provided that the same carbon atom does not carry more
than one hydroxy group. Representative examples
include, but are not limited to, hydroxymethyl,
2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, 1-
(hydroxymethyl)-2-methylpropyl, 2-hydroxybutyl,
3-hydroxybutyl, 4-hydroxybutyl, 2,3-dihydroxypropyl,
2-hydroxy- 1-hydroxymethylethyl, 2,3-dihydroxybutyl,
3,4-dihydroxybutyl and 2-(hydroxymethyl)
-3-hydroxypropyl "Hydroxycycloalkyl" means a
cycloalkyl moiety as defined herein wherein one, two
or three hydrogen atoms in the cycloalkyl radical have
been replaced with a hydroxy substituent.
Representative examples include, but are not limited
to, 2-, 3-, or 4- hydroxycyclohexyl, and the like.
"Urea'Or "ureido" means a group of the formula
-NR-C(0)-NR"R" wherein R , R" and R " each
independently is hydrogen or alkyl."Carbamate" means a
group of the formula -O-C(O)-NR'R" wherein R and R"
each independently is hydrogen or alkyl. "Carboxy"
means a group of the formula -0-C(O)-OH. "Sulfonamido"
means a group of the formula -SO -NRR" wherein R , R"
and R " each independently is hydrogen or alkyl.
"Optionally substituted", when used in association
with "aryl", phenyl", "heteroaryl" "cycloalkyl" or
"heterocyclyl", means an aryl, phenyl, heteroaryl,
cyclohexyl or heterocyclyl which is optionally
substituted independently with one to four
substituents, preferably one or two substituents
selected from alkyl, cycloalkyl, cycloalkylalkyl,
heteroalkyl, hydroxyalkyl, halo, nitro, cyano,
hydroxy, alkoxy, amino, acylamino, monoalkylamino,
di-alkylamino, haloalkyl, haloalkoxy, heteroalkyl,
-COR (where R is hydrogen, alkyl, phenyl or
phenylalkyl), -(CR'R") n-COOR (where n is an integer
from O to 5, R' and R" are independently hydrogen or
alkyl, and R is hydrogen, alkyl, cycloalkyl,
cycloalkylalkyl, phenyl or phenylalkyl), or -(CR'R")
n-CONRaRb (where n is an integer from Oto 5, R' and R"
are independently hydrogen or alkyl, and Ra and Rb
are, independently of each other, hydrogen, alkyl,
cycloalkyl, cycloalkylalkyl, phenyl or phenylalkyl) .
"Leaving group" means the group with the meaning
conventionally associated with it in synthetic organic
chemistry, i.e., an atom or group displaceable under
substitution 



reaction conditions. Examples of leaving groups
include, but are not limited to, halogen, alkane- or
arylenesulfonyloxy, such as methanesulfonyloxy,
ethanesulfonyloxy, thiomethyl, benzenesulfonyloxy,
tosyloxy, and thienyloxy, dihalophosphinoyloxy,
optionally substituted benzyloxy, isopropyloxy,
acyloxy, and the like. "Modulator" means a molecule
that interacts with a target. The interactions
include, but are not limited to, agonist, antagonist,
and the like, as defined herein. "Optional" or
"optionally" means that the subsequently described
event or circumstance may but need not occur, and that
the description includes instances where the event or
circumstance occurs and instances in which it does
not. "Disease" and "Disease state" means any disease,
condition, symptom, disorder or indication. "Inert
organic solvent" or "inert solvent" means the solvent
is inert under the conditions of the reaction being
described in conjunction therewith, including e.g.,
benzene, toluene,acetonitrile, tetrahydrofuran,
N,N-dimethylformamide, chloroform, methylene chloride
or dichloromethane, dichloroethane, diethyl ether,
ethyl acetate, acetone, methyl ethyl ketone, methanol,
ethanol, propanol, isopropanol, tt-butanol, dioxane,
pyridine, and the like. Unless specified to the
contrary, the solvents used in the reactions of the
present invention are inert solvents.
"Pharmaceutically acceptable" means that which is
useful in preparing a pharmaceutical composition that
is generally safe, non-toxic, and neither biologically
nor otherwise u n desirable and includes that which is
acceptable for veterinary as well as human
pharmaceutical use. "Pharmaceutically acceptable
salts" of a compound means salts that are
pharmaceutically acceptable, as defined herein, and
that possess the desired pharmacological activity of
the parent compound. Such salts include: acid addition
salts formed with inorganic acids such as hydrochloric
acid, hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid, and the like; or formed with organic
acids such as acetic acid, benzenesulfonic acid,
benzoic, camphorsulfonic acid, citric acid,
ethanesulfonic acid, fumaric acid, glucoheptonic acid,
gluconic acid, glutamic acid, glycolic acid,
hydroxynaphtoic acid, 2-hydroxyethanesulfonic acid,
lactic acid, maleic acid, malic acid, malonic acid,
mandelic acid, methanesulfonic acid, muconic acid, 2-
naphthalenesulfonic acid, propionic acid, salicylic
acid, succinic acid, tartaric acid, ptoluenesulfonic
acid, trimethylacetic acid, and the like; or salts
formed when an acidic proton present in the parent
compound either is replaced by a metal ion, e.g., an
alkali metal ion, an alkaline earth ion, or an
aluminum ion; or coordinates with an organic or
inorganic base. Acceptable organic bases include
diethanolamine, ethanolamine, N-methylglucamine,
triethanolamine, tromethamine, and the like.
Acceptable inorganic bases include aluminum hydroxide,
calcium hydroxide, potassium hydroxide, sodium
carbonate and sodium hydroxide. The preferred
pharmaceutically acceptable salts are the salts formed
from acetic acid, hydrochloric acid, sulphuric acid,
methanesulfonic acid, maleic acid, phosphoric acid,
tartaric acid, citric acid, sodium, potassium,
calcium, zinc, and magnesium. It should be understood
that all references to pharmaceutically acceptable
salts include solvent addition forms (solvates) or
crystal forms (polymorphs) as defined herein, of the
same acid addition salt."Protective group" or
"protecting group" means the group which selectively
blocks one reactive site in a multifunctional compound
such that a chemical reaction can be carried out
selectively at another unprotected reactive site in
the meaning conventionally associated with it in
synthetic chemistry. Certain processes of this
invention rely upon the protective groups to block
reactive nitrogen and/or oxygen atoms present in the
reactants. For example, the terms "amino-protecting
group" and "nitrogen protecting group" are used
interchangeably herein and refer to those organic
groups intended to protect the nitrogen atom against
undesirable reactions during synthetic procedures.
Exemplary nitrogen protecting groups include, but are
not limited to, triflu oroacetyl, acetamido, benzyl
(Bn), benzyloxycarbonyl (carbobenzyloxy, CBZ),
pmethoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl,
tt-butoxycarbonyl (BOC), and the like. The artisan in
the art will know how to chose a group for the ease of
removal and for the ability to withstand the following
reactions. "Solvates" means solvent additions forms
that contain either stoichiometric or non
stoichiometric amounts of solvent. Some compounds have
a tendency to trap a fixed molar ratio of solvent
molecules in the crystalline solid state, thus forming
a solvate. If the solvent is water the solvate formed
is a hydrate, when the solvent is alcohol, the solvate
formed is an alcoholate. Hydrates are formed by the
combination of one or more mole cules of water with
one of the substances in which the water retains its
molecular state as H O, such combination being able to
form one or more hydrate. "Subject" means mammals and
non-mammals. Mammals means any member of the mammalia
class including, but not limited to, humans; non-human
primates such as 



chimpanzees and other apes and monkey species; farm
animals such as cattle, horses, sheep, goats, and
swine; domestic animals such as rabbits, dogs, and
cats; laboratory animals including rodents, such as
rats, mice, and guinea pigs; and the like. Examples of
non-mammals include, but are not limited to, birds,
and the like. The term "subject" does not denote a
particular age or sex. "Disorders of the urinary
tract" or "uropathy" used interchangeably with
"symptoms of the urinary tract" means the pathologic
changes in the urinary tract. Examples of urinary
tract disorders include, but are not limited to,
incontinence, benign prostatic hypertrophy (BPH),
prostatitis, detrusor hyperreflexia, outlet
obstruction, urinary frequency, nocturia, urinary
urgency, overactive bladder, pelvic hypersensitivity,
urge incontinence, urethritis, prostatodynia,
cystitis, idiophatic bladder hypersensitivity, and the
like."Disease states associated with the urinary
tract" or "urinary tract disease states" or "uropathy"
used interchangeably with "symptoms of the urinary
tract" mean the pathologic changes in the urinary
tract, or dysfunction of urinary bladder smooth muscle
or its in nervation causing disordered urinary storage
or voiding. Symptoms of the urinary tract include, but
are not limited to, overactive bladder (also known as
detrusor hyperactivity), outlet obstruction, outlet
insufficiency, and pelvic hypersensitivity.
"Overactive bladder" or "detrusor hyperactivity"
includes, but is not limited to, the changes
symptomatically manifested as urgency, frequency,
altered bladder capacity, in continence, micturition
threshold, unstable bladder contractions, sphincteric
spasticity, detrusor hyperreflexia (neurogenic
bladder), detrusor instability, and the like. "Outlet
obstruction" includes, but is not limited to, benign
prostatic hypertrophy (BPH), urethral stricture
disease, tumors, low flow rates, difficulty in
initiating urination, urgency, suprapubic pain, and
the like. "Outlet insufficiency" includes, but is not
limited to, urethral hypermobility, intrinsic
sphincteric deficiency, mixed incontinence, stress
incontinence, and the like. "Pelvic Hypersensitivity"
includes, but is not limited to, pelvic pain,
interstitial (cell) cystitis, prostatodynia,
prostatitis, vulvadynia, urethritis, orchidalgia,
overactive bladder, and the like. "Respiratory
disorder" refers to, without limitation, chronic
obstructive pulmonary disease (COPD), asthma,
bronchospasm, and the like. "Gastrointestinal
disorder" ("GI disorder") refers to, without
limitation, Irritable Bowel Syndrome (IBS),
Inflammatory Bowel Disease (IBD), biliary colic and
other biliary dis orders, renal colic,
diarrhea-dominant IBS, pain associated with GI
distension, and the like. "Therapeutically effective
amount" means an amount of a compound that, when
admini stered to a subject for treating a disease
state, is sufficient to effect such treatment for the
disease state. The "therapeutically effective amount"
will vary depending on the com pound, disease state
being treated, the severity or the disease treated,
the age and relative health of the subject, the route
and form of administration, the judgment of the
attending medical or veterinary practitioner, and
other factors.The terms "those defined above" and
"those defined herein" when referring to a variable
incorporates by reference the broad definition of the
variable as well as preferred, more preferred and most
preferred definitions, if any. "Treating" or
"treatment" of a disease state includes: (i)
preventing the disease state, i.e. causing the
clinical symptoms of the disease state not to develop
in a subject that maybe exposed to or predisposed to
the disease state, but does not yet experience or
display symptoms of the disease state. (ii) inhibiting
the disease state, i.e., arresting the development of
the disease state or its clinical symptoms, or (iii)
relieving the disease state , i.e., causing temporary
or permanent regression of the disease state or its
clinical symptoms. The terms "treating", "contacting"
and "reacting" when referring to a chemical reaction
means adding or mixing two or more reagents under
appropriate conditions to produce the indicated and/or
the desired product. It should be appreciated that the
reaction which produces the indicated and/or the
desired product may not necessarily result directly
from the combination of two reagents which were
initially added, i.e., there may be one or more
intermediates which are produced in the mixture which
ultimately leads to the formation of the indicated
and/or the desired product. In general, the
nomenclature used in this Application is based on
AUTONOM(tm) v.4.0, a Beilstein Institute computerized
system for the generation of IUPAC systematic nomen
clature. Chemical structures shown herein were
prepared using ISIS(r)version 2.2. Any open valency
appearing on a carbon, oxygen or nitrogen atom in the
structures herein indicates the presence of a hydrogen
atom. Where a chiral center exists in a structure but
no specific stereochemistry is shown for the chiral
center, both enantiomers associated with the chiral
structure are encompassed by the structure. 



All patents and publications identified herein are
incorporated herein by reference in their entirety. In
certain embodiments of the invention, R4 and R6 are
hydrogen. In certain embodiments of the invention, R2
is hydrogen. In certain embodiments of the invention,
D is absent. In certain embodiments of formula I,X is
-O- or -CH - .In certain embodiments of formula I,X is
-O- . In certain embodiments of formula I, R1 is
isopropyl, iodo or ethynyl. Preferably R1 is
isopropyl. In certain embodiments of formula I, R2 and
R4 are hydrogen. In certain embodiments of formula I,
R3 is hydrogen, alkoxy, hydroxy, or halo. Preferably
R3 is alkoxy. In certain embodiments of formula I, R5
is hydrogen, alkyl, phenyl, pyridyl, methoxymethyl,
hydroxyethyl, cyanoethyl, thienyl, imidazolyl,
hydroxypropyl, methylamino, hydroxymethyl,
trimethylsilyl or cyclopropyl. Preferably R5 is
hydrogen. In certain embodiments of formula I, R7 and
R8 each independently is hydrogen, alkyl,
hydroxyalkyl, aminoalkyl, heterocyclyl or
heterocyclylalkyl. In certain embodiments of formula
I, one of R7 and R8 is hydrogen and the other is
alkyl, hydroxyalkyl, aminoalkyl, heterocyclyl or
heterocyclylalkyl. In certain embodiments of formula
I,X is -O-, R1 is isopropyl or iodo, R2 and R4 are
hydrogen, R3 is alkoxy, hydroxy, or halo, R5 is
hydrogen, alkyl, phenyl, pyridyl, methoxymethyl,
hydroxyethyl, cyanoethyl, thienyl, imidazolyl,
hydroxypropyl, methylamino, hydroxymethyl,
trimethylsilyl or cyclopropyl, and one of R7 and R8 is
hydrogen and the other is alkyl, hydroxyalkyl,
aminoalkyl, heterocyclyl or heterocyclylalkyl. In
embodiments of the invention wheren R7 or R8 is
hydroxyalkyl, preferred hydroxyalkyl include
hydroxyethyl, 2-hydroxypropyl, 3-hydroxy-
2-methyl-ethyl, 2-hydroxy- 1- (hydroxymethyl) -ethyl
and 3-hydroxypropyl. In certain embodiments of formula
I,X is -O-, R1 is isopropyl, R2 and R4 are hydrogen,
R3 is hydrogen, alkoxy or halo, R5 is hydrogen, and R7
and R8 each independently is hydrogen, or
hydroxyalkyl. In certain embodiments of formula I,X is
-O-, R1 is isopropyl, iodo or ethynyl, R2 and R4 are
hydrogen, R3 is hydrogen, alkoxy, hydroxy, or halo, R5
is hydrogen, alkyl, phenyl, pyridyl, methoxymethyl,
hydroxyethyl, cyanoethyl, thienyl, imidazolyl,
hydroxypropyl, methylamino, hydroxymethyl,
trimethylsilyl or cyclopropyl, R7 is hydrogen, and R8
is hydrogen, alkyl, hydroxyalkyl, aminoalkyl,
heterocyclyl or heterocyclylalkyl.In certain
embodiments of formula I,X is -O-, R1 is isopropyl,
iodo or ethynyl, R2 and R4 are hydrogen, R3 is
hydrogen, alkoxy, hydroxy, or halo, R5 is hydrogen, R7
is hydrogen, and R8 is hydrogen, alkyl, hydroxyalkyl,
aminoalkyl, heterocyclyl or heterocyclylalkyl. In
certain embodiments of formula I,X is -O-, R1 is
isopropyl, iodo or ethynyl, R2 and R4 are hydrogen, R3
is hydrogen, alkoxy, hydroxy, or halo, R5 is hydrogen,
R8 is hydrogen, and R7 is hydrogen, alkyl,
hydroxyalkyl, aminoalkyl, heterocyclyl or
heterocyclylalkyl. In certain embodiments of formula
I,X is -O-, R1 is isopropyl, R2 and R4 are hydrogen,
R3 is alkoxy or halo, R5 is hydrogen, R7 is hydrogen,
and R8 is hydrogen or hydroxyalkyl. In certain
embodiments of formula I,X is -O-, R1 is isopropyl, R2
and R4 are hydrogen, R3 is alkoxy or halo, R5 is
hydrogen, R8 is hydrogen, and R7 is hydrogen or
hydroxyalkyl. In embodiments of the invention where R7
or R8 is hydroxyalkyl, preferred hydroxyalkyl include
hydroxyethyl, 2-hydroxypropyl,
2-hydroxy-l-methyl-ethyl, 2-hydroxy-l- (hydroxymethyl)
-ethyl and 3-hydroxypropyl. In embodiments of the
invention where R7 or R8 is heterocyclyl, preferred
heterocyclyl inelude tetrahydropyranyl and
piperidinyl. In certain embodiments the heterocyclyl
may be tetrahydropyran-4-yl, or piperidin-4-yl
optionally substituted at the one position with
methanesulfonyl, alkyl or acetyl. In embodiments of
the invention where R7 or R8 is heterocyclylalkyl,
preferred hetero cyclylalkyl include morpholinylalkyl,
piperidinylalkyl and piperazinylalkyl. In certain
embodiments the heterocyclylalkyl may be
morpholin-4-yl-ethyl, or piperidin- 1-yl-ethyl. In
embodiments of the invention where R5 is heteroaryl,
preferred heteroaryl include pyridinyl, thienyl and
imidazolyl. In certain embodiments the heteroaryl may
be pyridin- 2-yl, pyridin-3-yl, pyridin-4-yl,
thien-3-yl and l-methyl-imidazol-2-yl. In certain
embodiments of the invention, the subject compounds
are more specifically of formula II:wherein X, R1, R3,
R5, R7 and R8 are as defined herein. In certain
embodiments of either of formula I or II, X is -O- or
-CH - . More preferably X is -O-. In certain
embodiments of formula II, R1 is isopropyl, iodo or
ethynyl,. Preferably R1 is isopropyl. In certain
embodiments of formula II, R3 is hydrogen, alkoxy,
hydroxy, or halo. In certain embodiments of formula
II, R5 is hydrogen, alkyl, phenyl, pyridyl,
methoxymethyl, 



hydroxyethyl, cyanoethyl, thienyl, imidazolyl,
hydroxypropyl, methylamino, hydroxymethyl,
trimethylsilyl or cyclopropyl. Preferably R5 is
hydrogen. In certain embodiments of formula I, R7 and
R8 each independently is hydrogen, alkyl,
hydroxyalkyl, aminoalkyl, heterocyclyl or
heterocyclylalkyl. In certain embodiments of formula
II, X is -O-, R1 is isopropyl or iodo, R3 is hydrogen,
alkoxy, hydroxy, or halo, R5 is hydrogen, alkyl,
phenyl, pyridyl, methoxymethyl, hydroxyethyl,
cyanoethyl, thienyl, imidazolyl, hydroxypropyl,
methylamino, hydroxymethyl, tr i methylsilyl or
cyclopropyl, and R7 and R8 each independently is
hydrogen, alkyl, hydroxy alkyl, aminoalkyl,
heterocyclyl or heterocyclylalkyl. In certain
embodiments of formula II, X is -O-, R1 is isopropyl,
iodo or ethynyl, R3 is hydrogen, alkoxy, hydroxy, or
halo, R5 is hydrogen, and R7 and R8 each independently
is hydrogen, or hydroxyalkyl. In certain embodiments
of formula II, X is -O-, R1 is isopropyl, iodo or
ethynyl, R3 is hydrogen, alkoxy, hydroxy, or halo, R5
is hydrogen, alkyl, phenyl, pyridyl, methoxymethyl,
hydroxyethyl, cyanoethyl, thienyl, imidazolyl,
hydroxypropyl, methylamino, hydroxymethyl,
trimethylsilyl or cyclopropyl, R7 is hydrogen, and R8
is hydrogen, alkyl, hydroxyalkyl, aminoalkyl,
heterocyclyl or heterocyclylalkyl.In certain
embodiments of formula II, X is -O-, R1 is isopropyl,
iodo or ethynyl, R3 is hydrogen, alkoxy or halo, R5 is
hydrogen, R7 is hydrogen, and R8 is hydrogen, alkyl,
hydroxyalkyl, aminoalkyl, heterocyclyl or
heterocyclylalkyl. In certain embodiments of formula
II, X is -O-, R1 is isopropyl, iodo or ethynyl, R3 is
hydrogen, alkoxy or halo, R5 is hydrogen, R8 is
hydrogen, and R7 is hydrogen, alkyl, hydroxyalkyl,
aminoalkyl, heterocyclyl or heterocyclylalkyl. In
certain embodiments of formula II, X is -O-, R1 is
isopropyl, R3 is alkoxy or halo, R5 is hydrogen, R7 is
hydrogen, and R8 is hydrogen or hydroxyalkyl. In
certain embodiments of formula II, X is -O-, R1 is
isopropyl, R3 is alkoxy or halo, R5 is hydrogen, R8 is
hydrogen, and R7 is hydrogen or hydroxyalkyl. In
certain embodiments of the invention, the subject
compounds are more specifically of formula III:
wherein R1, R3, R5, R7 and R8 are as defined herein.
In certain embodiments of any of formulas I, II or
III, R1may be ethyl, isopropyl, iodo, ethynyl or
cyclopropyl. In certain of such embodiments R1 maybe
isopropyl, iodo or ethynyl. Preferably R1 is
isopropyl. In certain embodiments of any of formulas
I, II or III, R7 and R8 are hydrogen. In certain
embodiments of any of formulas I, II or III, one of R7
and R8 is hydrogen and the other is hydrogen, alkyl,
hydroxyalkyl or haloalkyl. In certain embodiments of
any of formulas I, II or III, one of R7 and R8 is
hydrogen and the other is hydrogen or hydroxyalkyl.In
certain embodiments of any of formulas I, II or III,
one of R7 and R8 is hydrogen and the other is
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
haloalkyl, hydroxyalky; or alkoxyalkyl. In certain
embodiments of any of formulas I, II or III, R3 may be
hydrogen, alkyl, alkenyl, halo, haloalkyl, alkoxy,
hydroxy, haloalkoxy, alkylsulfonyl, cyano or -CC-Ra.
In certain embodiments of any of formulas I, II or
III, R3 may be hydrogen, halo, alkoxy, haloalkoxy,
hydroxy, alkylsulfonyl, or -CC-Ra. In certain
embodiments of any of formulas I, II or III, R3 may be
hydrogen; halo; alkoxy; haloalkoxy; alkylsulfonyl; or
hydroxy. In certain embodiments of any of formulas I,
II or III, R3 may be hydrogen, halo, alkoxy,
haloalkoxy or hydroxy. In certain embodiments of any
of formulas I, II or III, R3 may be hydrogen, halo,
alkoxy or hydroxy. In certain embodiments of any of
formulas I, II or III, R3 may be hydrogen, alkoxy or
hydroxy. In certain embodiments of any of formulas I,
II or III, R3 may be alkoxy or hydroxy. In certain
embodiments of any of formulas I, II or III, R5 may be
hydrogen, alkyl; optionally substituted phenyl,
optionally substituted pyridinyl, optionally
substituted thienyl, optionally substituted
imidazolyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl,
cyanoalkyl, alkylsilyl or cycloalkyl. In certain
embodiments of any of formulas I, II or III, R5 may be
hydrogen or alkyl. In certain embodiments of any of
formulas I, II or III, R5 may be hydrogen or methyl.
In certain embodiments of any of formulas I, II or
III, R5 may be heteroaryl selected from pyridinyl,
pyrimdinyl, thienyl, furanyl, imidazolyl, pyrazolyl
and pyrrolyl. In certain embodiments of any of
formulas I, II or III, R5 may be hydrogen, methyl,
ethyl, propyl, phenyl, methoxymethyl, pyridin-2-yl,
pyridin-3-yl, pyridin-4-yl, 2-hydroxyethyl,
3-hydroxypropyl, hydroxymenthyl, methylaminomethyl,
2-cyanoethyl, thien-3-yl, 1- methylimidazol-5-yl,
trimethylsilyl or cyclopropyl.In certain embodiments
of any of formulas I, II or III, R1 is isopropyl,
iodo, or ethynyl 



and R7 and R8 are hydrogen. In certain embodiments of
any of formulas I, II or III, R1 is isopropyl, iodo,
or ethynyl, R7 and R8 are hydrogen, and R3 is
hydrogen, alkoxy or hydroxy. In certain embodiments of
any of formulas I, II or III, R1 is isopropyl, iodo,
or ethynyl, R7 and R8 are hydrogen, R3 is hydrogen,
alkoxy or hydroxy, and R5 is hydrogen or methyl. In
certain embodiments of any of formulas I, II or III,
R1 is isopropyl, iodo, or ethynyl, one of R7 and R8 is
hydrogen and the other is hydrogen or hydroxyalkyl, R3
is hydrogen, alkoxy or hydroxy, and R5 is hydrogen. In
certain embodiments of the invention, the subject
compounds are more specifically of formula IV: wherein
R3, R5, R7 and R8 are as defined herein. In certain
embodiments of formula IV, R7 and R8 are hydrogen. In
certain embodiments of formula IV, one of R7 and R8 is
hydrogen and the other is alkyl, hydroxyalkyl or
haloalkyl. In certain embodiments of formula IV, one
of R7 and R8 is hydrogen and the other is hydrogen,
alkyl, cycloalkyl, cycloalkylalkyl, haloalkyl,
hydroxyalky; or alkoxyalkyl. In certain embodiments of
formula IV, R3 may be hydrogen, alkyl, alkenyl, halo,
haloalkyl, alkoxy, hydroxy, haloalkoxy, alkylsulfonyl,
cyano or -CC-Ra. In certain embodiments of formula IV,
R3 may be hydrogen, halo, alkoxy, haloalkoxy, hydroxy,
alkylsulfonyl, or -CC-Ra.In certain embodiments of
formula IV, R3 may be hydrogen; halo; alkoxy;
haloalkoxy; alkylsulfonyl; or hydroxy. In certain
embodiments of formula IV, R3 may be hydrogen, halo,
alkoxy, haloalkoxy or hydroxy. In certain embodiments
of formula IV, R3 may be hydrogen, halo, alkoxy or
hydroxy. In certain embodiments of formula IV, R3 may
be hydrogen, alkoxy or hydroxy. In certain embodiments
of formula IV, R3 maybe alkoxy or hydroxy. In certain
embodiments of formula IV, R5 may be hydrogen, alkyl;
optionally substituted phenyl, optionally substituted
pyridinyl, optionally substituted thienyl, optionally
substituted imidazolyl, hydroxyalkyl, alkoxyalkyl,
aminoalkyl, cyanoalkyl, alkylsilyl or cycloalkyl. In
certain embodiments of formula IV, R5 may be hydrogen
or alkyl. In certain embodiments of formula IV, R5 may
be hydrogen or methyl. In certain embodiments of
formula IV, R5 may be heteroaryl selected from
pyridinyl, pyrimdinyl, thienyl, furanyl, imidazolyl,
pyrazolyl and pyrrolyl. In certain embodiments of
formula IV, R5 may be hydrogen, methyl, ethyl, propyl,
phenyl, methoxymethyl, pyridin-2-yl, pyridin-3-yl,
pyridin-4-yl, 2-hydroxyethyl, 3- hydroxypropyl,
hydroxymenthyl, methylaminomethyl, 2-cyanoethyl,
thien-3-yl, 1- methylimidazol-5-yl, trimethylsilyl or
cyclopropyl. In certain embodiments of formula IV, R7
and R8 are hydrogen and R3 is hydrogen, alkoxy or
hydroxy. In certain embodiments of formula IV, R7 and
R8 are hydrogen, R3 is hydrogen, alkoxy or hydroxy,
and R5 is hydrogen or methyl. In certain embodiments
of formula IV, R3 is hydrogen, halo, alkoxy or
hydroxy, R5 is hydrogen, one of R7 and R8 is hydrogen,
and the other is hydrogen or hydroxyalkyl. In certain
embodiments of formula IV, R3 is hydrogen, halo,
alkoxy or hydroxy, R5 is hydrogen, R7 is hydrogen, and
R8 is hydrogen or hydroxyalkyl.In certain embodiments
of formula IV, R3 is hydrogen, halo, alkoxy or
hydroxy, R5 is hydrogen, R8 is hydrogen, and R7 is
hydrogen or hydroxyalkyl. In certain embodiments of
the invention, the subject compounds are more
specifically of formula V: wherein R3 and R5 are as
defined herein. In certain embodiments of formula V, R
may be hydrogen, alkyl, alkenyl, halo, haloalkyl,
alkoxy, hydroxy, haloalkoxy, alkylsulfonyl, cyano or
-CC-Ra. In certain embodiments of formula IV, R3 may
be hydrogen, halo, alkoxy, haloalkoxy, hydroxy,
alkylsulfonyl, or -CC-Ra. In certain embodiments of
formula V, R3 may be hydrogen; halo; alkoxy;
haloalkoxy; alkylsulfonyl; or hydroxy. In certain
embodiments of formula V, R3 may be hydrogen, halo,
alkoxy, haloalkoxy or hydroxy. In certain embodiments
of formula V, R3 may be hydrogen, halo, alkoxy or
hydroxy. In certain embodiments of formula V, R3 may
be hydrogen, alkoxy or hydroxy. In certain embodiments
of formula V, R3 maybe alkoxy or hydroxy. In certain
embodiments of formula V, R5 may be hydrogen, alkyl;
optionally substituted phenyl, optionally substituted
pyridinyl, optionally substituted thienyl, optionally
substituted imidazolyl, hydroxyalkyl, alkoxyalkyl,
aminoalkyl, cyanoalkyl, alkylsilyl or 



cycloalkyl. In certain embodiments of formula V, R5
may be hydrogen or alkyl.In certain embodiments of
formula V, R may be hydrogen or methyl. In certain
embodiments of formula V, R5 may be heteroaryl
selected from pyridinyl, pyrimidinyl, thienyl,
furanyl, imidazolyl, pyrazolyl and pyrrolyl. In
certain embodiments of formula V, R5 may be hydrogen,
methyl, ethyl, propyl, phenyl, methoxymethyl,
pyridin-2-yl, pyridin-3-yl, pyridin-4-yl,
2-hydroxyethyl, 3- hydroxypropyl, hydroxymenthyl,
methylaminomethyl, 2-cyanoethyl, thien-3-yl, 1-
methylimidazol-5-yl, trimethylsilyl or cyclopropyl. In
certain embodiments of formula V, R3 is hydrogen,
alkoxy or hydroxy, and R5 is hydrogen or methyl. In
certain embodiments of the invention, the subject
compounds are more specifically of formula VI: wherein
R9 is hydrogen or alkyl, and X, R3, R5, R7 and R8 are
as defined herein. In another aspect of the invention,
there are provided compounds of the formula VII: or
pharmaceutically acceptable salts thereof, wherein X
is -CH 2- ; -O- ; -S(O)n- ; or -NRC- whereinn is from
0 to 2 and Rc is hydrogen or alkyl; D is an optional
oxygen; R2, R3 , R4 and R10 each independently is
hydrogen; alkyl; alkenyl; amino; halo; amido;
haloalkyl; alkoxy; hydroxy; haloalkoxy; nitro; amino;
hydroxyalkyl; alkoxyalkyl; hydroxyalkoxy;
alkynylalkoxy; alkylsulfonyl; arylsulfonyl; cyano;
aryl; heteroaryl; heterocyclyl; heterocyclylalkoxy;
aryloxy; heteroaryloxy; aralkyloxy; heteroaralkyloxy;
optionally substituted phenoxy; -CC-Ra; -(CH 2)m-(Z)
n-(CO)-R b; -(CH 2)m-(Z) n-SO2-(NR c)n-Rb, wherein m
and n each independently is 0 or 1, Z is O or NRC, Ra
is hydrogen; alkyl; aryl; aralkyl; heteroaryl;
heteroaralkyl; hydroxyalkyl; alkoxyalkyl;
alkylsulfonylalkyl; aminoalkyl; cyanoalkyl;
alkylsilyl, cycloalkyl, cycloalkylalkyl; heterocyclyl;
and heterocyclylalkyl; Rb is hydrogen, alkyl, hydroxy,
alkoxy, amino, hydroxyalkyl or alkoxyalkyl, and each
Rc is independently hydrogen or alkyl; or R2 and R3
together with the atoms to which they are attached may
form a five or sixmembered ring that optionally
includes one or two heteroatoms selected from O, S and
N; R6 is hydrogen; alkyl; halo; haloalkyl; amino; or
alkoxy; and R7 and R8 each independently is hydrogen;
alkyl; cycloalkyl; cycloalkylalkyl; haloalkyl;
haloalkoxy; hydroxyalky; alkoxyalkyl; alkylsulfonyl;
alkylsulfonylalkyl; aminocarbonyloxyalkyl;
hydroxycarbonylalkyl; hydroxyalkyloxycarbonylalkyl;
aryl; aralkyl; arylsulfonyl; heteroaryl;
heteroarylalkyl; heteroarylsulfonyl; heterocyclyl; or
heterocyclylalkyl. In certain embodiments of formula
VII, D is absent. In certain embodiments of formula
VII, R2, R4 and R6 are hydrogen. In certain
embodiments of formula VII, X is -O- or -CH2-, R2, R4
and R6 are hydrogen, R3 is alkoxy or hydroxy, R10 is
iodo, alkoxy, alkylsulfonyl, or -CC-Ra, and R7 and R8
are hydrogen. Preferably X is -O- in such embodiments.
In certain embodiments of formula VII, the subject
compounds are more specifically of the formula
VIII:wherein R3, R7, R8, R9 and R10 are as defined
herein. In certain embodiments of either of formula
VII of VIII, X is -O- or -CH - . More prefer ably X is
-O-. In certain embodiments of formula IX, the subject
compounds are more specifically of the formula IX:
wherein R3, R7, R8, R9 and R10 are as defined herein.
In certain embodiments of any of formulas VII, VIII
and IX, R7 and R8 may both be hydrogen. In certain
embodiments of any of formulas VII, VIII and IX, one
of R7 and R8 may is hydrogen and the other is alkyl,
hydroxyalkyl or haloalkyl. In certain embodiments of
any of formulas VII, VIII and IX, R3 and R10 each
independently may be hydrogen, alkyl, alkenyl, halo,
haloalkyl, alkoxy, hydroxy, haloalkoxy, alkylsulfonyl,
cyano or -CC-Ra. In certain embodiments of any of
formulas VII, VIII and IX, R3 and R10 each
independently may be hydrogen, halo, alkoxy,
haloalkoxy, hydroxy, alkylsulfonyl, or - CC-Ra.In
certain embodiments of any of formulas VII, VIII and
IX, R3 and R10 each independently may be halo; alkoxy;
haloalkoxy; alkylsulfonyl; hydroxy or -CC-Ra. 



In certain embodiments of any of formulas VII, VIII
and IX, R3 may be hydrogen, halo, alkoxy, haloalkoxy
or hydroxy, and R10 maybe halo, alkylsulfonyl, or
-CC-Ra. In certain embodiments of any of formulas VII,
VIII and IX, R3 may be alkoxy or hydroxy, and R10
maybe iodo, alkylsulfonyl, or -CC-Ra. In certain
embodiments of any of formulas VII, VIII and IX, R3 is
alkoxy or hydroxy, R10 is iodo, alkylsulfonyl, or
-CC-Ra-, and R7 and R8 are hydrogen. In another aspect
of the invention compounds of the formula (X) are
provided: or pharmaceutically acceptable salts
thereof, wherein: X is -CH - ; -O-; -S(O) n- or -NR0-,
wherein n is from 0 to 2 and Rc is hydrogen or alkyl;
D is an optional oxygen; R1 is alkyl; alkenyl;
cycloalkyl; cycloalkenyl; halo; haloalkyl; or
hydroxyalkyl; R11 is alkyl; alkenyl; amino; halo;
amido; haloalkyl; alkoxy; hydroxy; haloalkoxy; nitro;
amino; hydroxyalkyl; alkoxyalkyl; hydroxyalkoxy;
alkynylalkoxy; alkylsulfonyl; arylsulfonyl; cyano;
aryl; heteroaryl; heterocyclyl; heterocyclylalkoxy;
aryloxy; heteroaryloxy; aralkyloxy; heteroaralkyloxy;
optionally substituted phenoxy; -CCRa; -(CH 2)m-(Z)
n-(CO)-R b; -(CH 2)m-(Z) n-SO2-(NR c)n-Rb, wherein m
and n each independently is 0 or 1, Z is O or NRC, Ra
is hydrogen; alkyl; aryl; aralkyl; heteroaryl;
heteroaralkyl; hydroxyalkyl; alkoxyalkyl;
alkylsulfonylalkyl; aminoalkyl; cyanoalkyl;
alkylsilyl, cycloalkyl, cycloalkylalkyl; heterocyclyl;
and heterocyclylalkyl; Rb is hydrogen, alkyl, hydroxy,
alkoxy, amino, hydroxyalkyl or alkoxyalkyl, and each
Rc is independently hydrogen or alkyl;or R2 and R3
together with the atoms to which they are attached may
form a five or sixmembered ring that optionally
includes one or two heteroatoms selected from O, S and
N; R12 is alkoxy or hydroxy; and R7 and R8 each
independently is hydrogen; alkyl; cycloalkyl;
cycloalkylalkyl; haloalkyl; haloalkoxy; hydroxyalky;
alkoxyalkyl; alkylsulfonyl; alkylsulfonylalkyl;
aminocarbonyloxyalkyl; hydroxycarbonylalkyl;
hydroxyalkyloxycarbonylalkyl; aryl; aralkyl;
arylsulfonyl; heteroaryl; heteroarylalkyl;
heteroarylsulfonyl; heterocyclyl; or
heterocyclylalkyl. In certain embodiments of formula
X, D is absent In certain embodiments of formula X, R1
is ethyl, isopropyl, iodo, ethynyl or cyclopropyl. In
certain embodiments of formula X, X is -O- or -CH - .
In certain embodiments of formula X, R11 is iodo,
alkoxy, alkylsulfonyl or -CC-Ra. In certain
embodiments of formula X, R7 and R8 are hydrogen. In
certain embodiments of formula X, the compounds may be
of formula XI: wherein: R1 is ethyl; isopropyl; iodo;
ethynyl; or cyclopropyl; R11 is iodo; alkoxy;
alkylsulfonyl; or -CC-Ra; Rg is hydrogen or alkyl; and
R7 and R8 are as defined herein. In certain
embodiments of formula XI, R1 is isopropyl. In certain
embodiments of formula XI, R11 is iodo or -CC-Ra. In
certain embodiments of formula XI, R7 and R8 are
hydrogen.In certain embodiments of formula X, the
compounds maybe of formula XII: wherein R7, R8 and R11
are as defined herein. Where any of R1, R2, R3, R4,
R5, R6, R7, R8, R9, R10, R11, R12, Ra, Rb, Rc, Rd, Re
Rf or Rg is alkyl or contains an alkyl moiety, such
alkyl is preferably lower alkyl, i.e. Ci-C alkyl, and
more preferably Ci-C4alkyl. The invention also
provides methods for treating a disease mediated by a
P2X3 receptor antagonist, a P2X2/3 receptor
antagonist, or both, the method comprising
administering to a subject in need thereof an
effective amount of a compound of any of formulas (I)
through (VIII). The disease maybe genitorurinary
disease or urinary tract disease. In other instances
the disease maybe a disease is associated with pain.
The urinary tract disease maybe: reduced bladder
capacity; frequenct micturition; urge incontinence;
stress incontinence; bladder hyperreactivity; benign
prostatic hypertrophy; prostatitis; detrusor
hyperreflexia; urinary frequency; nocturia; urinary
urgency; overactive bladder; pelvic hypersensitivity;
urethritis; prostatites,; pelvic pain syndrome;
prostatodynia; cystitis; or idiophatic bladder
hypersensitivity. The disease associated with pain may
be: inflammatory pain; surgical pain; visceral pain;
dental pain; premenstrual pain; central pain; pain due
to burns; migraine or cluster headaches; nerve injury;
neuritis; neuralgias; poisoning; ischemic injury;
interstitial cystitis; cancer pain; viral, parasitic
or bacterial infection; post-traumatic injury; or pain
associated with irritable bowel syndrome. The 



disease may be a respiratory disorder, such as chronic
obstructive pulmonary disorder (COPD), asthma, or
bronchospasm, or a gastrointestinal (GI) disorder such
as Irritable Bowel Syndrome (IBS), Inflammatory Bowel
Disease (IBD), biliary colic and other biliary
disorders, renal colic, diarrhea-dominant IBS, pain
associated with GI distension. Representative
compounds in accordance with the methods of the
invention are shown in Table 1.TABLE
lDIAMINOPYRIMIDINES AS P2X3 AND P2X2/3 MODULATORS This
invention pertains to compounds useful for treatment
of diseases associated with P2X purinergic receptors,
and more particularly to P2X3 and/or P2X2/3antagonists
usable for treatment of genitourinary,
gastrointestinal, respiratory, and pain-related
diseases, condi tions and disorders. The urinary
bladder is responsible for two important physiological
functions: urine storage and urine emptying. This
process involves two main steps: ( 1) the bladder
fills progressive ly until the tension in its walls
rises above a threshold level; and (2) a nervous
reflex, called the micturition reflex, occurs that
empties the bladder or, if this fails, at least causes
a conscious desire to urinate. Although the
micturition reflex is an autonomic spinal cord reflex,
it can also be inhibited or mediated by centers in the
cerebral cortex or brain. Purines, acting via
extracellular purinoreceptors, have been implicated as
having a variety of physiological and pathological
roles. (See, Burnstock (1993) Drug Dev. Res.
28:195-206.) ATP, and to a lesser extent, adenosine,
can stimulate sensory nerve endings resulting in
intense pain and a pronounced increase in sensory
nerve discharge. ATP receptors have been classified
into two major families, the P2Y- and
P2X-purinoreceptors, on the basis of molecular
structure, transduction mechanisms, and
pharmacological characterization. The
P2Y-purinoreceptors are G-protein coupled receptors,
while the P2X-purinoreceptors are a family of
ATP-gated cation channels. Purinergic receptors, in
particular, P2X receptors, are known to form
homomultimers or heteromultimers. To date, cDNAs for
several P2X receptors subtypes have been cloned,
including: six homomeric receptors, P2Xi; P2X2; P2X3;
P2X4; P2X5; and P2X7; and three heteromeric receptors
P2X2/3 , P2X4/6, P2Xi/5 (See, e.g., Chen, et al.
(1995) Nature 377:428-431; Lewis, et al. (1995) Nature
377:432-435; and Burnstock (1997) Neurophamacol.
36:1127-1139). The structure and chromosomal mapping
of mouse genomic P2X3 receptor subunit has also been
described (Souslova et al. (1997) Gene 195:101-111).
In vitro, co-expression of P2X2 and P2X3 receptor
subunits is necessary to produce ATP-gated currents
with the properties seen in some sensory neurons
(Lewis et al. (1995) Nature 377:432-435).P2X receptor
subunits are found on afferents in rodent and human
bladder urothelium. Data exists suggesting that ATP
may be released from epithelial/endothelial cells of
the urinary bladder or other hollow organs as a result
of distention (Burnstock (1999) J . Anatomy
194:335-342; and Ferguson et al. (1997) J . Physiol.
505:503-511). ATP released in this manner may serve a
role in conveying information to sensory neurons
located in subepithelial components, e.g.,
suburothelial lamina propria (Namasivayam et al.
(1999) BJU Intl. 84:854-860). The P2X receptors have
been studied in a number of neurons, including
sensory, sympathetic, parasympathetic, mesenteric, and
central neurons (Zhong et al. (1998) Br. J .
Pharmacol. 125:771-781). These studies indicate that
purinergic receptors play a role in afferent
neurotransmission from the bladder, and that
modulators of P2X receptors are potentially useful in
the treatment of bladder disorders and other
genitourinary diseases or conditions. Recent evidence
also suggests a role of endogenous ATP and purinergic
receptors in nociceptive responses in mice (Tsuda et
al. (1999) Br. J . Pharmacol. 128:1497-1504).
ATP-induced activation of P2X receptors on dorsal root
ganglion nerve terminals in the spinal cord has been
shown to stimulate release of glutamate, a key
neurotransmitter involved in nociceptive signaling (Gu
and MacDermott, Nature 389:749-753 (1997)). P2X3
receptors have been identified on nociceptive neurons
in the tooth pulp (Cook et al., Nature 387:505-508
(1997)). ATP released from damaged cells may thus lead
to pain by activating P2X3 and/or P2X2/3 containing
receptors on nociceptive sensory nerve endings. This
is consistent with the induction of pain by
intradermally applied ATP in the human blister-base
model (Bleehen, Br J Pharmacol 62:573-577 (1978)). P2X
antagonists have been shown to be analgesic in animal
models (Driessen and Starke, Naunyn Schmiedebergs Arch
Pharmacol 350:618-625 (1994)). This evidence suggests
that P2X2 and P2X3 are involved in nociception, and
that modulators of P2X receptors are potentially
useful as analgesics. Other researchers have shown
that P2X3 receptors are expressed in human colon, and
are expressed at higher levels in inflamed colon than
in normal colon (Yiangou et al, NeurogastroenterolMot
(2001) 13:365-69). Other researchers have implicated
the P2X3 receptor in detection of distension or
intraluminal pressure in the intestine, and initiation
of reflex contractions (X. Bian et al., J Physiol
(2003) 551.1:309-22), and have linked this to colitis
(G. Wynn et al, Am J Physiol Gastrointest Liver
Physiol (2004) 287:G647-57). 



Inge Brouns et al. (Am JRespir Cell MoI Biol (2000)
23:52-61) found that P2X3 receptors are expressed in
pulmonary neuroepithelial bodies (NEBs), implicating
the receptor inpain transmission in the lung. More
recently, others have implicated P2X2 and P2X3
receptors in pq 2 detection in pulmonary NEBs (Rong et
al., JNeuwsci (2003) 23(36):11315-21). There is
accordingly a need for methods of treating diseases,
conditions and disorders mediated by P2X3 and/or
P2X2/3 receptors, as well as a need for compounds that
act as modulators of P2X receptors, including
antagonists of P2X3 and P2X2/3 receptors. The present
invention satisfies these needs as well as others.
Chemical derivatization of active drug moieties is
frequently undertaken for a variety of reasons
including modification of the physical properties of
the active drug, optimization of the pharmacokinetic
parameters and site- specific targeting or
localization of the active moiety to specific target
tissues or cells. Albert introduced the term prodrug
to describe a compound which lacks intrinsic
biological activity but which is capable of metabolic
trans formation to the active drug substance (Albert,
Selective Toxicity, Chapman and Hall, London, 1951).
While the metabolic transformation can catalyzed by
specific enzymes, often hydrolases, the active
compound can also be released by non-specific chemical
processes. Produgs have been recently reviewed
(Ettmayer et al, J. Med Chem. 2004 47(10):2393-2404;
Beaumont et al, Curr. DrugMetab. 2003 4:461-485;
Bundgaard, Design of Prodrugs: Bioreversible
derivativesfor variousfunctional groups and chemical
entities in Design of Prodrugs, Bundgaard (ed)
Elsevier Science Publishers, Amersterdam 1985). The
invention provides a compound of formula I or a
pharmaceutically acceptable salt thereof, wherein: X
is -CH 2- ; -O-; -S(O) n- ; or -NR0-, wherein n is
from 0 to 2 and Rc is hydrogen or alkyl; D is an
optional oxygen; R1 is alkyl; alkenyl; alkynyl;
cycloalkyl; cycloalkenyl; halo; haloalkyl; or
hydroxyalkyl; R2, R3 , R4 and R5 each independently is
hydrogen; alkyl; aminosulfonyl; alkenyl; halo; amido;
haloalkyl; alkoxy; hydroxy; haloalkoxy; nitro; amino;
hydroxyalkyl; alkoxyalkyl; hydroxyalkoxy;
alkynylalkoxy; alkylsulfonyl; arylsulfonyl; cyano;
aryl; heteroaryl; heterocyclyl; heterocyclylalkoxy;
aryloxy; heteroaryloxy; aralkyloxy;heteroaralkyloxy;
optionally substituted phenoxy; -CC-Ra; -(CH 2)m-(Z)
n-(CO)-R b; - (CH2)m-(Z) n-SO2-(NRc)n-Rb, wherein m
and n each independently is 0 or 1, Z is O or NRC, Ra
is hydrogen; alkyl; aryl; aralkyl; heteroaryl;
heteroaralkyl; hydroxyalkyl; alkoxyalkyl;
alkylsulfonylalkyl; aminoalkyl; cyanoalkyl;
alkylsilyl, cycloalkyl, cycloalkylalkyl; heterocycl;
and heterocyclylalkyl; Rb is hydrogen, alkyl, hydroxy,
alkoxy, amino, hydroxyalkyl or alkoxyalkyl, and each
Rc is independently hydrogen or alkyl; or R3 and R4
together with the atoms to which they are attached may
form a five or sixmembered ring that optionally
includes one or two heteroatoms selected from O, S and
N; or R2 and R3 together with the atoms to which they
are attached may form a five or sixmembered ring that
optionally includes one or two heteroatoms selected
from O, S and N; R6 is hydrogen; alkyl; halo;
haloalkyl; amino; or alkoxy; and one of R and R is
hydrogen and the other is R , or both R and R are R :
each R9 is independently -(C=O)-R 1; -(O=)P(OR g)2;
-S(=O) 2ORg; or a mono-, di- or tri-peptide, wherein
Rd is alkyl, alkoxy, alkoxyalkyl, alkoxyalkoxyalkyl,
alkylcarbonyloxyalkyl, amino, cycloalkyl,
cycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl, cycloalkyloxy,
cycloalkylalkyloxy, aryloxy, arylalkyloxy,
heteroaryloxy, heteroarylalkyloxy, heterocyclyloxy,
hydroxyalkyl, -(CH 2)p-C(=O)-R e, -(CH=CH)-C(=O)-R e,
or -CH(NH 2)-Rf; wherein Re is hydrogen, hydroxy,
alkyl, alkoxy, amino, cycloalkyl, cycloalkylalkyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl,
heterocyclyl,cycloalkyloxy, cycloalkylalkyloxy,
aryloxy, arylalkyloxy, heteroaryloxy,
heteroarylalkyloxy or heterocyclyloxy; p is 2 or 3;Rf
is hydrogen, alkyl, hydroxyalkyl, aminoalkyl,
optionally substituted phenyl, benzyl,
guanidinylalkyl, carboxyalkyl, amidoalkyl, thioalkyl
or imidazolalkyl; and Rg is hydrogen, alkyl, an alkali
metal ion or an alkaline earth metal ion; provided
that when R1 is isopropyl, R2, R5 and R6 are hydrogen,
R3 is methoxy and R4 is methyl or methoxy, then Rd is
not methyl. In one aspect the invention provides a
compound of formula I or a pharmaceutically acceptable
salt thereof, wherein: X is -CH 2- ; -O-; -S(O) n- ;
or -NR0-, wherein n is from 0 to 2 and Rc is hydrogen
or alkyl; D is an optional oxygen; 



R1 is alkyl; alkenyl; alkynyl; cycloalkyl;
cycloalkenyl; halo; haloalkyl; or hydroxyalkyl;R2, R3
, R4 and R5 each independently is hydrogen; alkyl;
alkenyl; halo; amido; haloalkyl; alkoxy; hydroxy;
haloalkoxy; nitro; amino; hydroxyalkyl; alkoxyalkyl;
hydroxyalkoxy; alkynylalkoxy; alkylsulfonyl;
arylsulfonyl; cyano; aryl; heteroaryl; heterocyclyl;
heterocyclylalkoxy; aryloxy; heteroaryloxy;
aralkyloxy; heteroaralkyloxy; optionally substituted
phenoxy; -CC-Ra; -(CH 2)m-(Z) n-(CO)-R b; -(CH 2)m-(Z)
n-SO2-(NR c)n-Rb, wherein m and n each independently
is 0 or 1, Z is O or NRC, Ra is hydrogen; alkyl; aryl;
aralkyl; heteroaryl; heteroaralkyl; hydroxyalkyl;
alkoxyalkyl; alkylsulfonylalkyl; aminoalkyl;
cyanoalkyl; alkylsilyl, cycloalkyl, cycloalkylalkyl;
heterocycl; and heterocyclylalkyl; Rb is hydrogen,
alkyl, hydroxy, alkoxy, amino, hydroxyalkyl or
alkoxyalkyl, and each Rc is independently hydrogen or
alkyl; or R3 and R4 together with the atoms to which
they are attached may form a five or sixmembered ring
that optionally includes one or two heteroatoms
selected from O, S and N; or R2 and R3 together with
the atoms to which they are attached may form a five
or sixmembered ring that optionally includes one or
two heteroatoms selected from O, S and N; R6 is
hydrogen; alkyl; halo; haloalkyl; amino; or alkoxy;
and one or both of R7 and R8 is -(C=O)-R 1; -(O=)P(OR
g)2; -S(=O) 2ORg; or a mono-, di- or tripeptide,
wherein Rd is alkyl, alkoxy, amino, cycloalkyl,
cycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl, cycloalkyloxy,
cycloalkylalkyloxy, aryloxy, arylalkyloxy,
heteroaryloxy, heteroarylalkyloxy, heterocyclyloxy,
-(CH 2)p-C(=O)-R e, -(CH=CH)- C(=O)-R e, or -CH(NH
2)-R f; wherein Re is hydrogen, hydroxy, alkyl,
alkoxy, amino, cycloalkyl, cycloalkylalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl,
heterocyclyl,cycloalkyloxy, cycloalkylalkyloxy, aryl
oxy, arylalkyloxy, heteroaryloxy, heteroarylalkyloxy
or heterocyclyloxy; p is 2 or 3; Rf is hydrogen,
alkyl, hydroxyalkyl, aminoalkyl, optionally
substituted phenyl, benzyl, guanidinylalkyl,
carboxyalkyl, amidoalkyl, thioalkyl or imidazolalkyl;
and Rg is hydrogen, alkyl, an alkali metal ion or an
alkaline earth metal ion;provided that when R1 is
isopropyl, R2, R5 and R6 are hydrogen, R3 is methoxy
and R4 is methyl or methoxy, then Rd is not methyl.
The invention also provides and pharmaceutical
compositions comprising the compounds, methods of
using the compounds, and methods of preparing the
compounds. Unless otherwise stated, the following
terms used in this Application, including the specifi
cation and claims, have the definitions given below.
It must be noted that, as used in the specification
and the appended claims, the singular forms "a", "an,"
and "the" include plural referents unless the context
clearly dictates otherwise. "Agonist" refers to a
compound that enhances the activity of another
compound or receptor site. "Alkyl" means the
monovalent linear or branched saturated hydrocarbon
moiety, con sisting solely of carbon and hydrogen
atoms, having from one to twelve carbon atoms. "Lower
alkyl" refers to an alkyl group of one to six carbon
atoms, i.e. Ci-C alkyl. Examples of alkyl groups
include, but are not limited to, methyl, ethyl,
propyl, isopropyl, isobutyl, sec-butyl, tert-butyl,
pentyl, n-hexyl, octyl, dodecyl, and the like.
"Alkenyl" means a linear monovalent hydrocarbon
radical of two to six carbon atoms or a branched
monovalent hydrocarbon radical of three to six carbon
atoms, containing at least one double bond, e.g.,
ethenyl, propenyl, and the like. "Alkynyl" means a
linear monovalent hydrocarbon radical of two to six
carbon atoms or a branched monovalent hydrocarbon
radical of three to six carbon atoms, containing at
least one triple bond, e.g., ethynyl, propynyl, and
the like. "Alkylene" means a linear saturated divalent
hydrocarbon radical of one to six carbon atoms or a
branched saturated divalent hydrocarbon radical of
three to six carbon atoms, e.g., methylene, ethylene,
2,2-dimethylethylene, propylene, 2-methylpropylene,
butylene, pentylene, and the like. "Alkoxy" means a
moiety of the formula -OR, wherein R is an alkyl
moiety as defined herein. Examples of alkoxy moieties
include, but are not limited to, methoxy, ethoxy,
isopropoxy, and the like. "Alkoxyalkyl" means a moiety
of the formula Ra-O-R b- , where Ra is alkyl and Rb is
alkylene as defined herein. Exemplary alkoxyalkyl
groups include, by way of example, 2-methoxyethyl,
3-methoxypropyl, l-methyl-2-methoxyethyl,
l-(2-methoxyethyl)-3-methoxypropyl, and
l-(2-methoxyethyl)-3-methoxypropyl. 



"Alkoxyalkoxyalkl" means a group of the formula
-R-O-R'-O-R" wherein R and R each are alkylene and R"
is alkyl as defined herein. "Alkylcarbonyloxyalkyl"
means a group of the formula -R-O-C(O)-R wherein R is
alkylene and R is alkyl as defined herein.
"Alkylcarbonyl" means a moiety of the formula -R'-R",
where R' is oxo and R" is alkyl as defined herein.
"Alkylsulfonyl" means a moiety of the formula -R'-R",
where R' is -SO - and R" is alkyl as defined herein.
"Alkylsulfonylalkyl means a moiety of the formula
-R'-R"-R'" where where R' is alkylene, R" is -SO2- and
R " is alkyl as defined herein. "Alkylamino means a
moiety of the formula -NR-R wherein R is hyrdogen or
alkyl and R is alkyl as defined herein. "Alkoxyamino"
means a moiety of the formula -NR-OR wherein R is
hydrogen or alkyl and R is alkyl as defined herein.
"Alkylsulfanyl" means a moiety of the formula -SR
wherein R is alkyl as defined herein. "Alkali metal
ion means a monovalent ion of a group Ia metal such as
lithium, sodium, potassium, rubidium or cesium,
preferably sodium or potassium. "Alkaline earth metal
ion" means a divalent ion of a group HA metal such as
berylium, magnesium, calcium, strontium or barium,
preferably magnesium or calcium. "Amino" means a group
-NRR" wherein R and R" each independently is hydrogen
or alkyl. "Amino" as used herein thus encompasses
"alkylamino" and "dialkylamino". "Alkylaminoalkyl"
means a group -R-NHR wherein R is alkylene and R is
alkyl. Alkylaminoalkyl includes methylaminomethyl,
methylaminoethyl, methylaminopropyl, ethylaminoethyl
and the like."Dialkylaminoalkyl" means a group
-R-NR'R" wherein R is alkylene and R and R" are alkyl
as defined herein. Dialkylamino alkyl includes
dimethylaminomethyl, dimethylaminoethyl,
dimethylaminopropyl, N-methyl-N-ethylaminoethyl, and
the like. "Aminoalkyl" means a group -R-R wherein R is
amino and R is alkylene as defined herein.
"Aminoalkyl" includes aminomethyl, aminoethyl,
1-aminopropyl, 2-aminopropyl, and the like. The amino
moiety of "aminoalkyl" may be substituted once or
twice with alkyl to pro vide "alkylaminoalkyl" and
"dialkylamino alkyl" respectively. "Alkylaminoalkyl"
includes methylaminomethyl, methylaminoethyl,
methylaminopropyl, ethylaminoethyl and the like.
"Dialkylaminoalkyl" includes dimethylaminomethyl,
dimethylaminoethyl, dimethylaminopropyl,
N-methyl-N-ethylaminoethyl, and the like.
"Aminoalkoxy" means a group -OR-R wherein R is amino
and R is alkylene as defined herein.
"Alkylsulfonylamido" means a moiety of the formula
-NRSO -R wherein R is alkyl and R is hydrogen or
alkyl. "Aminocarbonyloxyalkyl" or "carbamylalkyl"
means a group of the formula -R-O-C(O)- NRR" wherein R
is alkylene and R , R" each independently is hydrogen
or alkyl as defined herein. "Aminosulfonyl" means a
group -SO2-NRR" wherein R and R" each independently is
hydrogen or alkyl. "Aminosulfonyl" as used herein thus
encompasses "alkylaminosulfonyl" and
"dialkylaminosulfonyl". "Alkynylalkoxy" means a group
of the formula -O-R-R wherein R is alkylene and R is
alkynyl as defined herein. "Antagonist" refers to a
compound that diminishes or prevents the action of
another compound or receptor site. "Aryl" means a
monovalent cyclic aromatic hydrocarbon moiety
consisting of a mono-, bior tricyclic aromatic ring.
The aryl group can be optionally substituted as
defined herein. Examples of aryl moieties include, but
are not limited to, optionally substituted phenyl,
naphthyl, phenanthryl, fluorenyl, indenyl, pentalenyl,
azulenyl, oxydiphenyl, biphenyl, methylenediphenyl,
aminodiphenyl, diphenylsulfidyl, diphenylsulfonyl,
diphenylisopropylidenyl, benzodioxanyl, benzofuranyl,
benzodioxylyl, benzopyranyl, benzoxazinyl,
benzoxazinonyl, benzopiperadinyl, benzopiperazinyl,
benzopyrrolidinyl, benzomorpholinyl,
methylenedioxyphenyl, ethylenedioxyphenyl, and the
like, including partially hydrogenated derivatives
thereof. "Arylalkyl" and "Aralkyl", which maybe used
interchangeably, mean a radical- RaRb where Ra is an
alkylene group and Rb is an aryl group as defined
herein; e.g., phenylalkyls such as benzyl,
phenylethyl, 3-(3-chlorophenyl)-2-methylpentyl, and
the like are examples of aryl alkyl. "Arylalkyl" means
a group of the formula -R-R wherein R is alkylene and
R is aryl as defined herein. "Arylsulfonyl means a
group of the formula -SO -R wherein R is aryl as
defined herein. "Aryloxy" means a group of the formula
-O-R wherein R is aryl as defined herein. "Aralkyloxy"
means a group of the formula -O-R- R" wherein R is
alkylene and R is aryl as 



defined herein. "Cyanoalkyl" " means a moiety of the
formula -R'-R", where R' is alkylene as defined herein
and R" is cyano or nitrile. "Cycloalkyl" means a
monovalent saturated carbocyclic moiety consisting of
mono- or bicyclic rings. Cycloalkyl can optionally be
substituted with one or more substituents, wherein
each substituent is independently hydroxy, alkyl,
alkoxy, halo, haloalkyl, amino, monoalkylamino, or
dialkylamino, unless otherwise specifically indicated.
Examples of cycloalkyl moieties include, but are not
limited to, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, and the like, including
partially unsaturated derivatives thereof.
"Cycloalkylalkyl" means a moiety of the formula
-R'-R", where R' is alkylene and R" is cycloalkyl as
defined herein. "Heteroalkyl" means an alkyl radical
as defined herein wherein one, two or three hydrogen
atoms have been replaced with a substituent
independently selected from the group consisting of
-ORa, -NRbRc, and -S(O) nRd (where n is an integer
from 0 to 2), with the under standing that the point
of attachment of the heteroalkyl radical is through a
carbon atom, wherein Ra is hydrogen, acyl, alkyl,
cycloalkyl, or cycloalkylalkyl; Rb and Rc are indepen
dently of each other hydrogen, acyl, alkyl,
cycloalkyl, or cycloalkylalkyl; and when n is 0, Rd is
hydrogen, alkyl, cycloalkyl, or cycloalkylalkyl, and
when n is 1 or 2, Rd is alkyl, cycloalkyl,
cycloalkylalkyl, amino, acylamino, monoalkylamino, or
dialkylamino. Representative examples include, but are
not limited to, 2-hydroxyethyl, 3-hydroxypropyl,
2-hydroxy-lhydroxymethylethyl, 2,3-dihydroxypropyl,
1-hydroxymethylethyl, 3-hydroxybutyl,
2,3-dihydroxybutyl, 2-hydroxy-l-methylpropyl,
2-aminoethyl, 3-aminopropyl, 2-methylsulfonylethyl,
aminosulfonylmethyl, aminosulfonylethyl,
aminosulfonylpropyl, methylaminosulfonylmethyl,
methylaminosulfonylethyl, methylaminosulfonylpropyl,
and the like. "Heteroaryl" means a monocyclic or
bicyclic radical of 5 to 12 ring atoms having at least
one aromatic ring containing one, two, or three ring
heteroatoms selected from N, O, or S, the remaining
ring atoms being C, with the understanding that the
attachment point of the heteroaryl radical will be on
an aromatic ring. The heteroaryl ring may be
optionally su b stituted as defined herein. Examples
of heteroaryl moieties include, but are not limited
to, optionally substituted imidazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl,
thiadiazolyl, pyrazinyl, thienyl, benzothienyl,
thiophenyl, furanyl, pyranyl, pyridyl, pyrrolyl,
pyrazolyl, pyrimidyl, quinolinyl, isoquinolinyl,
benzofuryl, benzothiophenyl, benzothiopyranyl,
benzimidazolyl, benzooxazolyl, benzooxadiazolyl,
benzothiazolyl, benzothiadiazolyl, benzopyranyl,
indolyl, isoindolyl, triazolyl, triazinyl,
quinoxalinyl, purinyl, quinazolinyl, quinolizinyl,
naphthyridinyl, pteridinyl, carbazolyl, azepinyl,
diazepinyl, acridinyl and the like, including
partially hydrogenated derivatives thereof.
Heteroarylalkyl" or "heteroaralkyl" means a group of
the formula -R-R' wherein R is alkylene and R is
heteroaryl as defined herein. "Heteroarylsulfonyl
means a group of the formula -SO -R wherein R is
heteroaryl as defined herein. "Heteroaryloxy" means a
group of the formula -O-R wherein R is heteroaryl as
defined herein. "Heteroaralkyloxy" means a group of
the formula -O-R- R" wherein R is alkylene and R is
heteroaryl as defined herein. The terms "halo",
"halogen" and "halide", which may be used
interchangeably, refer to a substituent fluoro,
chloro, bromo, or iodo. "Haloalkyl" means alkyl as
defined herein in which one or more hydrogen has been
r e placed with same or different halogen. Exemplary
haloalkyls include -CH 2Cl, -CH 2CF3, -CH2CCl3,
perfluoroalkyl (e.g., -CF 3), and the like.
"Haloalkoxy" means a moiety of the formula -OR,
wherein R is a haloalkyl moiety as d e fined herein.
An exemplary haloalkoxy is
difluoromethoxy."Heterocycloamino" means a saturated
ring wherein at least one ring atom is N, NH or
N-alkyl and the remaining ring atoms form an alkylene
group. "Heterocyclyl" means a monovalent saturated
moiety, consisting of one to three rings,
incorporating one, two, or three or four heteroatoms
(chosen from nitrogen, oxygen or sulfur) . The
heterocyclyl ring may be optionally substituted as
defined herein. Examples of heterocyclyl moieties
include, but are not limited to, optionally
substituted piperidinyl, piperazinyl, homopiperazinyl,
azepinyl, pyrrolidinyl, pyrazolidinyl, imidazolinyl,
imidazolidinyl, pyridinyl, pyridazinyl, pyrimidinyl,
oxazolidinyl, isoxazolidinyl, morpholinyl,
thiazolidinyl, isothiazolidinyl, quinuclidinyl,
quinolinyl, isoquinolinyl, benzimidazolyl,
thiadiazolylidinyl, benzothiazolidinyl,
benzoazolylidinyl, dihydrofuryl, tetrahydrofuryl,
dihydropyranyl, tetrahydropyranyl, thiamorpholinyl,
thiamorpholinylsulfoxide, thiamorpholinylsulfone,
dihydroquinolinyl, dihydrisoquinolinyl,
tetrahydroquinolinyl, tetrahydrisoquinolinyl, and the
like. "Heterocyclylalkyl" means a moiety of the
formula -R-R' wherein R is alkylene and R is
heterocyclyl as defined herein. 



"Heterocyclyloxy" means a moiety of the formula -OR
wherein R is heterocyclyl as defined herein.
"Heterocyclylalkoxy" means a moiety of the formula
-OR-R wherein R is alkylene and R is heterocyclyl as
defined herein. "Hydroxyalkoxy" means a moiety of the
formula -OR wherein R is hydroxyalkyl as defined
herein. "Hydroxyalkylamino" means a moiety of the
formula -NR-R wherein R is hydrogen or alkyl and R is
hydroxyalkyl as defined herein.
"Hydroxyalkylaminoalkyl" means a moiety of the formula
-R-NR-R" wherein R is alkylene, R is hydrogen or
alkyl, and R" is hydroxyalkyl as defined herein.
"Hydroxycarbonylalkyl" or "carboxyalkyl" means a group
of the formula -R-(CO)-OH where R is alkylene as
defined herein. "Hydroxyalkyloxycarbonylalkyl" or
"hydroxyalkoxycarbonylalkyl" means a group of the
formula -R-C(O)-O-R-OH wherein each R is alkylene and
maybe the same or different."Hydroxyalkyl" means an
alkyl moiety as defined herein, substituted with one
or more, preferably one, two or three hydroxy groups,
provided that the same carbon atom does not carry more
than one hydroxy group. Representative examples
include, but are not limited to, hydroxymethyl,
2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl,
l-(hydroxymethyl) -2-methylpropyl, 2-hydroxybutyl,
3-hydroxybutyl, 4-hydroxybutyl, 2,3-dihydroxypropyl,
2-hydroxy-l-hydroxymethylethyl, 2,3-dihydroxybutyl,
3,4-dihydroxybutyl and 2-(hydroxymethyl)
-3-hydroxypropyl "Hydroxycycloalkyl" means a
cycloalkyl moiety as defined herein wherein one, two
or three hydrogen atoms in the cycloalkyl radical have
been replaced with a hydroxy substituent.
Representative examples include, but are not limited
to, 2-, 3-, or 4-hydroxycyclohexyl, and the like.
"Urea'Or "ureido" means a group of the formula
-NR-C(O)-NR"R" wherein R , R" and R " each
independently is hydrogen or alkyl. "Carbamate" means
a group of the formula -0-C(O)-NRR" wherein R and R"
each independently is hydrogen or alkyl. "Carboxy"
means a group of the formula -0-C(O)-OH. "Sulfonamido"
means a group of the formula -SO -NRR" wherein R , R"
and R " each independently is hydrogen or alkyl.
"Peptide" means an amide derived from two or more
amino acids by combination of the amino group of one
acid with the carboxyl group. "Monopeptide" means a
single amino acid, "dipeptide" means an amide compound
comprising two amino acids, "tripeptide" means an
amide compound comprising three amino acids, and so
on. The C-terminus of a "peptide" maybe joined to
another moiety via an ester functionality. "Optionally
substituted", when used in association with "aryl",
phenyl", "heteroaryl", "cycloalkyl" or "heterocyclyl",
means an aryl, phenyl, heteroaryl, cycloalkyl or
heterocyclyl which is optionally substituted
independently with one to four substituents,
preferably one or two substituents selected from
alkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl
(including hydroxyalkyl), halo, nitro, cyano, hydroxy,
alkoxy, amino, acylamino, mono-alkylamino,
di-alkylamino, haloalkyl, haloalkoxy, -COR (where R is
hydrogen, alkyl, phenyl or phenylalkyl), -(CR'R") n
-COOR (where n is an integer from 0 to 5, R' and R"
are independently hydrogen or alkyl, and R is
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl
or phenylalkyl), or -(CR'R") n -CONRaRb (where n is an
integer from 0 to 5, R' and R" are indepen dently
hydrogen or alkyl, and Ra and R are, independently of
each other, hydrogen, alkyl, cycloalkyl,
cycloalkylalkyl, phenyl or phenylalkyl) . "Leaving
group" means the group with the meaning conventionally
associated with it in synthetic organic chemistry,
i.e., an atom or group displaceable under substitution
reaction conditions. Examples of leaving groups
include, but are not limited to, halogen, alkane- or
arylenesulfonyloxy, such as methanesulfonyloxy,
ethanesulfonyloxy, thiomethyl, benzenesulfonyloxy,
tosyloxy, and thienyloxy, dihalophosphinoyloxy,
optionally substituted benzyloxy, isopropyloxy,
acyloxy, and the like. "Modulator" means a molecule
that interacts with a target. The interactions
include, but are not limited to, agonist, antagonist,
and the like, as defined herein. "Optional" or
"optionally" means that the subsequently described
event or circumstance may but need not occur, and that
the description includes instances where the event or
circumstance occurs and instances in which it does
not. "Disease" and "Disease state" means any disease,
condition, symptom, disorder or indication. "Inert
organic solvent" or "inert solvent" means the solvent
is inert under the conditions of the reaction being
described in conjunction therewith, including e.g.,
benzene, toluene, acetonitrile, tetrahydrofuran,
N,N-dimethylformamide, chloroform, methylene chloride
or dichloromethane, dichloroethane, diethyl ether,
ethyl acetate, acetone, methyl ethyl ketone, methanol,
ethanol, propanol, isopropanol, tt-butanol, dioxane,
pyridine, and the like. Unless specified to the
contrary, the solvents used in the reactions of the
present invention 



are inert solvents. "Pharmaceutically acceptable"
means that which is useful in preparing a
pharmaceutical composition that is generally safe,
non-toxic, and neither biologically nor otherwise
undesirable and includes that which is acceptable for
veterinary as well as human pharma ceutical use.
"Pharmaceutically acceptable salts" of a compound
means salts that are pharmaceutically acceptable, as
defined herein, and that possess the desired
pharmacological activity of the parent compound. Such
salts include: acid addition salts formed with
inorganic acids such as hydrochloric acid, hydrobromic
acid, sulfuric acid, nitric acid, phosphoric acid, and
the like; or formed with organic acids such as acetic
acid, benzenesulfonic acid, benzoic, camphorsulfonic
acid, citric acid,ethanesulfonic acid, fumaric acid,
glucoheptonic acid, gluconic acid, glutamic acid,
glycolic acid, hydroxynaphtoic acid,
2-hydroxyethanesulfonic acid, lactic acid, maleic
acid, malic acid, malonic acid, mandelic acid,
methanesulfonic acid, muconic acid,
2-naphthalenesulfonic acid, propionic acid, salicylic
acid, succinic acid, tartaric acid, p-toluenesulfonic
acid, trimethylacetic acid, and the like; or salts
formed when an acidic proton present in the parent
compound either is replaced by a metal ion, e.g., an
alkali metal ion, an alkaline earth ion, or an
aluminum ion; or coordi nates with an organic or
inorganic base. Acceptable organic bases include
diethanolamine, ethanolamine, N-methylglucamine,
triethanolamine, tromethamine, and the like.
Acceptable inorganic bases include aluminum hydroxide,
calcium hydroxide, potassium hydroxide, sodium
carbonate and sodium hydroxide. The preferred
pharmaceutically acceptable salts are the salts formed
from acetic acid, hydrochloric acid, sulphuric acid,
methanesulfonic acid, maleic acid, phosphoric acid,
tartaric acid, citric acid, sodium, potassium,
calcium, zinc, and magnesium. It should be understood
that all references to pharmaceutically acceptable
salts include solvent addition forms (solvates) or
crystal forms (polymorphs) as defined herein, of the
same acid addition salt. The terms "pro-drug" and
"prodrug", which maybe used interchangeably herein,
refer to any compound which releases an active parent
drug according to formula I in vivo when such prodrug
is administered to a mammalian subject. Prodrugs of a
compound of formula I are prepared by modifying one or
more functional group(s) present in the compound of
formula I in such a way that the modification(s) maybe
cleaved in vivo to release the parent compound.
Prodrugs include compounds of formula I wherein a
hydroxy, amino, or sulfhydryl group in a compound of
Formula I is bonded to any group that may be cleaved
in vivo to regenerate the free hydroxyl, amino, or
sulfhydryl group, respectively. Examples of prodrugs
include, but are not limited to, esters (e.g.,
acetate, formate, and benzoate derivatives),
carbamates (e.g., N,N-dimethylaminocarbonyl) of
hydroxy functional groups in compounds of formula I,
N-acyl derivatives (e.g. N-acetyl) N-Mannich bases,
Schiffbases and enaminones of amino functional groups,
oximes, acetals, ketals and enol esters of ketone and
aldehyde functional groups in compounds of Formula I,
and the like, see Bundegaard "Design of Prodrugs"
pl-92, Elsevier, New York- Oxford (1985), and the
like. "Protective group" or "protecting group" means
the group which selectively blocks one reactive site
in a multifunctional compound such that a chemical
reaction can be carriedout selectively at another
unprotected reactive site in the meaning
conventionally associated with it in synthetic
chemistry. Certain processes of this invention rely
upon the protective groups to block reactive nitrogen
and/or oxygen atoms present in the reactants. For
example, the terms "amino-protecting group" and
"nitrogen protecting group" are used interchangeably
herein and refer to those organic groups intended to
protect the nitrogen atom against undesirable
reactions during synthetic procedures. Exemplary
nitrogen protecting groups include, but are not
limited to, triflu oroacetyl, acetamido, benzyl (Bn),
benzyloxycarbonyl (carbobenzyloxy, CBZ),
p-methoxybenzyloxycarbonyl, pnitrobenzyloxycarbonyl,
tt-butoxycarbonyl (BOC), and the like. The artisan in
the art will know how to chose a group for the ease of
removal and for the ability to withstand the
followingr' eactions. "Solvates" means solvent
additions forms that contain either stoichiometric or
non stoichiometric amounts of solvent. Some compounds
have a tendency to trap a fixed molar ratio of solvent
molecules in the crystalline solid state, thus forming
a solvate. If the solvent is water the solvate formed
is a hydrate, when the solvent is alcohol, the solvate
formed is an alcoholate. Hydrates are formed by the
combination of one or more mole cules of water with
one of the substances in which the water retains its
molecular state as H O, such combination being able to
form one or more hydrate. "Subject" means mammals and
non-mammals. Mammals means any member of the mammalia
class including, but not limited to, humans; non-human
primates such as 



chimpanzees and other apes and monkey species; farm
animals such as cattle, horses, sheep, goats, and
swine; domestic animals such as rabbits, dogs, and
cats; laboratory animals including rodents, such as
rats, mice, and guinea pigs; and the like. Examples of
non-mammals include, but are not limited to, birds,
and the like. The term "subject" does not denote a
particular age or sex. "Disorders of the urinary
tract" or "uropathy" used interchangeably with
"symptoms of the urinary tract" means the pathologic
changes in the urinary tract. Examples of urinary
tract disorders include, but are not limited to,
incontinence, benign prostatic hypertrophy (BPH),
prostatitis, detrusor hyperreflexia, outlet
obstruction, urinary frequency, nocturia, urinary
urgency, overactive bladder, pelvic hypersensitivity,
urge incontinence, urethritis, prostatodynia,
cystitis, idiophatic bladder hypersensitivity, and the
like. "Disease states associated with the urinary
tract" or "urinary tract disease states" or "uro
pathy" used interchangeably with "symptoms of the
urinary tract" mean the pathologic changes in the
urinary tract, or dysfunction of urinary bladder
smooth muscle or its innervation causing disordered
urinary storage or voiding. Symptoms of the urinary
tract include, but are not limited to, overactive
bladder (also known as detrusor hyperactivity), outlet
obstruction, outlet insufficiency, and pelvic
hypersensitivity. "Overactive bladder" or "detrusor
hyperactivity" includes, but is not limited to, the
changes symptomatically manifested as urgency,
frequency, altered bladder capacity, in continence,
micturition threshold, unstable bladder contractions,
sphincteric spasticity, detrusor hyperreflexia
(neurogenic bladder), detrusor instability, and the
like. "Outlet obstruction" includes, but is not
limited to, benign prostatic hypertrophy (BPH),
urethral stricture disease, tumors, low flow rates,
difficulty in initiating urination, urgency,
suprapubic pain, and the like. "Outlet insufficiency"
includes, but is not limited to, urethral
hypermobility, intrinsic sphincteric deficiency, mixed
incontinence, stress incontinence, and the like.
"Pelvic Hypersensitivity" includes, but is not limited
to, pelvic pain, interstitial (cell) cystitis,
prostatodynia, prostatitis, vulvadynia, urethritis,
orchidalgia, overactive bladder, and the like.
"Respiratory disorder" or disease refers to, without
limitation, chronic obstructive pu l monary disease
(COPD), asthma, bronchospasm, and the like.
"Gastrointestinal disorder" ("GI disorder") or disease
refers to, without limitation, Irritable Bowel
Syndrome (IBS), Inflammatory Bowel Disease (IBD),
biliary colic and other biliary disorders, renal
colic, diarrhea-dominant IBS, pain associated with GI
distension, and the like. "Therapeutically effective
amount" means an amount of a compound that, when ad
ministered to a subject for treating a disease state,
is sufficient to effect such treatment for the disease
state. The "therapeutically effective amount" will
vary depending on the compound, disease state being
treated, the severity or the disease treated, the age
and relative health of the subject, the route and form
of administration, the judgment of the attending
medical or veterinary practitioner, and other factors.
The terms "those defined above" and "those defined
herein" when referring to a variable incorporates by
reference the broad definition of the variable as well
as preferred, more preferred and most preferred
definitions, if any. "Treating" or "treatment" of a
disease state includes:(i) preventing the disease
state, i.e. causing the clinical symptoms of the
disease state not to develop in a subject that maybe
exposed to or predisposed to the disease state, but
does not yet experience or display symptoms of the
disease state. (ii) inhibiting the disease state,
i.e., arresting the development of the disease state
or its clinical symptoms, or (iii) relieving the
disease state , i.e., causing temporary or permanent
regression of the disease state or its clinical
symptoms. The terms "treating", "contacting" and
"reacting" when referring to a chemical reaction means
adding or mixing two or more reagents under
appropriate conditions to produce the indicated and/or
the desired product. It should be appreciated that the
reaction which produces the indicated and/or the
desired product may not necessarily result directly
from the combination of two reagents which were
initially added, i.e., there maybe one or more
intermediates which are produced in the mixture which
ultimately leads to the formation of the indicated
and/or the desired product. In general, the
nomenclature used in this Application is based on
AUTONOM(tm) v.4.0, a Beilstein Institute computerized
system for the generation of IUPAC systematic nomen
clature. Chemical structures shown herein were
prepared using ISIS(r)version 2.2. Any open valency
appearing on a carbon, oxygen or nitrogen atom in the
structures herein in dicates the presence of a
hydrogen atom. Where a chiral center exists in a
structure but no specific stereochemistry is shown for
the chiral center, both enantiomers associated with
the chiral structure are encompassed by the structure.



All patents and publications identified herein are
incorporated herein by reference in their entirety.
U.S. Patent Application No. 11/071,555 filed on March
03, 2005 and incorporated herein by reference,
disclose highly effective modulators of the P2X3 and
P2X2/3 receptors and are useful in the treatment of
P2X3 and P2X2/3-mediated diseases and conditions. This
inven tion provides prodrug compounds of these P2X3
and P2X2/3 receptor modulators that achieve higher
blood levels of active ingredient for more efficient
dosing regimens in the treatment of P2X3 and P2X2/3
-mediated diseases. The prodrug compounds of the
invention surprisingly exhibit improved
pharmacokinetic properties over the parent com pounds.
In many embodiments of formula I, X is -O- or -CH2- .
In many embodiments of formula I, D is absent.In
certain embodiments of formula I, R1 is ethyl,
isopropyl, iodo, ethynyl or cyclopropyl. In such
embodiments R1may be isopropyl, iodo or ethynyl. In
certain embodiments of formula I, R5 and R6 are
hydrogen. In certain embodiments of formula I, R is
hydrogen. In certain embodiments of formula I, R3 and
R4 each independently is hydrogen, alkyl, alkenyl,
halo, haloalkyl, alkoxy, hydroxy, haloalkoxy,
alkylsulfonyl, heteroaryl, cyano, or -CC-Ra. In
certain embodiments of formula I, R3 and R4 each
independently is hydrogen, halo, alkoxy, hydroxy,
haloalkoxy, heteroaryl, alkylsulfonyl or -CC-Ra. In
certain embodiments of formula I, R3 and R4 each
independently is halo, alkoxy, hydroxy, haloalkoxy,
alkylsulfonyl heteroaryl or -CC-Ra. In certain
embodiments of formula I, R3 is alkoxy and R4 is halo,
alkylsulfonyl, heteroaryl or -CC-Ra. In certain
embodiments of formula I, each Rd independently is
alkyl, alkoxy or -CH(NH 2)-Rf. In certain embodiments
of formula I, each Rd independently is alkyl or
alkoxy. In certain embodiments of formula I, R7 is
hydrogen, R8 is R9, R9 is -(C=O)-R d, and Rd is alkyl
or alkoxy. In certain embodiments of formula I, R8 is
hydrogen, R7 is R9, R9 is -(C=O)-R d, and Rd is alkyl
or alkoxy. In certain embodiments of formula I, R7 and
R8 are R9, R9 is -(C=O)-R d, and each Rd is
independently alkyl or alkoxy. In certain embodiments
of formula I, R7 is hydrogen, R8 is R9, R9 is -(C=O)-R
d, and Rd is heteroaryl. In certain embodiments of
formula I, R8 is hydrogen, R7 is R9, R9 is -(C=O)-R 1,
and Rd is heteroaryl. Preferred heteroaryl in such
embodiments include pyridinyl, pyrimidinyl, pyrazinyl,
pyridazinyl, pyrrolyl, imidazolyl, thienyl or furanyl,
each of which maybe optionally substituted.In certain
embodiments of formula I, R7 and R8 are R9, R9 is
-(C=O)-R d, and each Rd is heteroaryl. In certain
embodiments of formula I, R7 is hydrogen, R8 is R9, R9
is -(C=O)-R d, and Rd is heterocyclyl. In certain
embodiments of formula I, R8 is hydrogen, R7 is R9, R9
is -(C=O)-R d, and Rd is heterocyclyl. In certain
embodiments of formula I, R7 and R8 are R9, R9 is
-(C=O)-R d, and each Rd is heterocyclyl. In certain
embodiments of formula I,X is O or -CH -, R1 is ethyl,
isopropyl, iodo, ethynyl or cyclopropyl and R2, R5 and
R6 are hydrogen. In certain embodiments of formula I,X
is O or -CH2-, R1 is ethyl, isopropyl, iodo, ethynyl
or cyclopropyl, R2, R5 and R6 are hydrogen, and R3 and
R4 each independently is hydrogen, alkyl, alkenyl,
halo, haloalkyl, alkoxy, hydroxy, haloalkoxy,
alkylsulfonyl, heteroaryl, cyano, or -CC-Ra. In
certain embodiments of formula I,X is O or -CH2-, R1
is ethyl, isopropyl, iodo, ethynyl or cyclopropyl, R2,
R5 and R6 are hydrogen, R3 is hydrogen, halo, alkoxy,
hydroxy or h alo alkoxy, and R4 is halo, heteroaryl,
alkylsulfonyl, cyano; or -CC-Ra. In certain
embodiments of formula I,X is O or -CH2-, R1 is ethyl,
isopropyl, iodo, ethynyl or cyclopropyl, R2, R5 and R6
are hydrogen, R3 is hydrogen, halo, alkoxy, hydroxy or
haloalkoxy, R4 is halo, heteroaryl, alkylsulfonyl,
cyano; or -CC-Ra, one of R7 and R8 is hydrogen and the
other is R9, R9 is -(C=O)-R 1, and Rd is alkyl, alkoxy
or -CH(NH 2)-Rf. In certain embodiments of formula I,X
is O, R1 is isopropyl, iodo or ethynyl, R2, R5 and R6
are hydrogen, R3 is methoxy, R4 is iodo or -CCH, one
of R7 and R8 is hydrogen and the other is R9, R9 is
-(C=O)-R 1, and Rd is alkyl or alkoxy. In certain
embodiments of formula I,X is O, R1 is isopropyl, iodo
or ethynyl, R2, R5 and R6 are hydrogen, R3 is methoxy,
R4 is iodo or -CCH, R7 and R8 are R9, R9 is -(C=O)-R
1, and 



each Rd is independently alkyl or alkoxy. In certain
embodiments of formula I,X is O, R1 is isopropyl, R2,
R5 and R6 are hydrogen, R3 is methoxy, R4 is iodo or
-CCH, one of R7 and R8 is hydrogen and the other is
R9, R9 is -(C=O)-R d, and Rd is alkyl, alkoxy,
heteroaryl or heterocyclyl.In certain embodiments of
formula I,X is O, R1 is isopropyl, R2, R5 and R6 are
hydrogen, R3 is methoxy, R4 is iodo or -CCH, R7 and R8
are R9, R9 is -(C=O)-R 1, and each Rd is independently
alkyl, alkoxy, heteroaryl or heterocyclyl. In certain
embodiments of formula I,X is O, R2, R5 and R6 are
hydrogen, R3 is alkoxy, R4 is halo or -CCH, one of R7
and R8 is hydrogen and the other is R9, R9 is -(C=O)-R
1, and Rd is alkyl, alkoxy, heteroaryl or
heterocyclyl. In certain embodiments of the invention,
the subject compounds are more specifically of formula
II wherein X, R1, R3, R4, R7 and R8 are as defined
herein. In many embodiments of formula II, X is -O- or
-CH - . In certain of such embodiments, Xis -O-. In
certain embodiments of formula II, R1 is ethyl,
isopropyl, iodo, ethynyl or cyclopropyl. In such
embodiments R1may be isopropyl, iodo or ethynyl. In
certain embodiments of formula II, R3 and R4 each
independently is hydrogen, alkyl, alkenyl, halo,
haloalkyl, alkoxy, hydroxy, haloalkoxy, alkylsulfonyl,
heteroaryl, cyano; or -CC-Ra. In certain embodiments
of formula II, R3 and R4 each independently is
hydrogen, halo, alkoxy, hydroxy, haloalkoxy,
heteroaryl, alkylsulfonyl or -CC-Ra. In certain
embodiments of formula II, R3 and R4 each
independently is halo, alkoxy, hydroxy, haloalkoxy,
alkylsulfonyl heteroaryl or -CC-Ra. In certain
embodiments of formula II, R3 is alkoxy and R4 is
halo, alkylsulfonyl, heteroaryl or -CC-Ra. In certain
embodiments of formula II, each Rd independently is
alkyl, alkoxy or -CH(NH 2)-Rf.In certain embodiments
of formula II, each Rd independently is alkyl or
alkoxy. In certain embodiments of formula II, R7 is
hydrogen, R8 is R9, R9 is -(C=O)-R d, and Rd is alkyl
or alkoxy. In certain embodiments of formula II, R8 is
hydrogen, R7 is R9, R9 is -(C=O)-R d, and Rd is alkyl
or alkoxy. In certain embodiments of formula II, R7
and R8 are R9, each R9 is -(C=O)-R d, and each Rd is
independently alkyl or alkoxy. In certain embodiments
of formula II, X is O or -CH - and R1 is ethyl,
isopropyl, iodo, ethynyl or cyclopropyl. In certain
embodiments of formula II, X is O or -CH2-, R1 is
ethyl, isopropyl, iodo, ethynyl or cyclopropyl and R3
and R4 each independently is hydrogen, alkyl, alkenyl,
halo, haloalkyl, alkoxy, hydroxy, haloalkoxy,
alkylsulfonyl, heteroaryl, cyano, or -CC-Ra. In
certain embodiments of formula II, X is O or -CH2-, R1
is ethyl, isopropyl, iodo, ethynyl or cyclopropyl, R3
is hydrogen, halo, alkoxy, hydroxy or haloalkoxy, and
R4 is halo, heteroaryl, alkylsulfonyl, cyano, or
-CC-Ra. In certain embodiments of formula II, X is O
or -CH2-, R1 is ethyl, isopropyl, iodo, ethynyl or
cyclopropyl, R3 is hydrogen, halo, alkoxy, hydroxy or
haloalkoxy, R4 is halo, heteroaryl, alkylsulfonyl,
cyano; or -CC-Ra, one of R7 and R8 is hydrogen and the
other is R9, R9 is -(C=O)-R 1, and Rd is alkyl or
alkoxy. In certain embodiments of formula II, X is O,
R1 is isopropyl, iodo or ethynyl, R3 is methoxy, R4 is
iodo or -CCH, one of R7 and R8 is hydrogen and the
other is R9, R9 is -(C=O)-R 1, and Rd is alkyl or
alkoxy. In certain embodiments of formula II, X is O,
R1 is isopropyl, R3 is methoxy, R4 is iodo or -CCH,
one of R7 and R8 is hydrogen and the other is R9, R9
is -(C=O)-R 1, and Rd is alkyl, alkoxy, heteroaryl or
heterocyclyl. In certain embodiments of formula II, R7
is hydrogen, R8 is R9, R9 is -(C=O)-R d, and Rd is
heteroaryl. In certain embodiments of formula II, R8
is hydrogen, R7 is R9, R9 is -(C=O)-R d, and Rd is
heteroaryl.In certain embodiments of formula II, R7
and R8 are R9, R9 is -(C=O)-R d, and each Rd is
heteroaryl. In certain embodiments of formula II, R7
is hydrogen, R8 is R9, R9 is -(C=O)-R d, and Rd is
heterocyclyl. In certain embodiments of formula II, R8
is hydrogen, R7 is R9, R9 is -(C=O)-R d, and Rd is
heterocyclyl. In certain embodiments of formula II, R7
and R8 are R9, R9 is -(C=O)-R d, and each Rd is
heterocyclyl. In certain embodiments the compounds of
the invention are of formula III wherein R1, R3, R4,
R7 and R8 are as defined herein. 



In certain embodiments of formula III, R1 is ethyl,
isopropyl, iodo, ethynyl or cyclopropyl. In such
embodiments R1may be isopropyl, iodo or ethynyl.
Preferably, R1 is isopropyl. In certain embodiments of
formula III, R3 and R4 each independently is hydrogen,
alkyl, alkenyl, halo, haloalkyl, alkoxy, hydroxy,
haloalkoxy, alkylsulfonyl, heteroaryl, cyano; or
-CC-Ra. In certain embodiments of formula III, R3 and
R4 each independently is hydrogen, halo, alkoxy,
hydroxy, haloalkoxy, heteroaryl, alkylsulfonyl or
-CC-Ra. In certain embodiments of formula III, R3 and
R4 each independently is halo, alkoxy, hydroxy,
haloalkoxy, alkylsulfonyl heteroaryl or -CC-Ra. In
certain embodiments of formula III, R3 is alkoxy and
R4 is halo, alkylsulfonyl, heteroaryl or -CC-Ra. In
certain embodiments of formula III, each Rd
independently is alkyl, alkoxy or -CH(NH 2)-Rf. In
certain embodiments of formula III, each Rd
independently is alkyl or alkoxy.In certain
embodiments of formula III, R7 is hydrogen, R8 is R9,
R9 is -(C=O)-R 1, and Rd is alkyl or alkoxy. In
certain embodiments of formula III, R8 is hydrogen, R7
is R9, R9 is -(C=O)-R d, and Rd is alkyl or alkoxy. In
certain embodiments of formula III, R7 and R8 are R9,
each R9 is -(C=O)-R d, and each Rd is independently
alkyl or alkoxy. In certain embodiments of formula
III, R1 is ethyl, isopropyl, iodo, ethynyl or
cyclopropyl and R3 and R4 each independently is
hydrogen, alkyl, alkenyl, halo, haloalkyl, alkoxy,
hydroxy, haloalkoxy, alkylsulfonyl, heteroaryl, cyano,
or -CC-Ra. In certain embodiments of formula III, R1
is ethyl, isopropyl, iodo, ethynyl or cyclopropyl, R3
is hydrogen, halo, alkoxy, hydroxy or haloalkoxy, and
R4 is halo, heteroaryl, alk yl sulfonyl, cyano, or
-CC-Ra. In certain embodiments of formula III, R1 is
ethyl, isopropyl, iodo, ethynyl or cyclopropyl, R3 is
hydrogen, halo, alkoxy, hydroxy or haloalkoxy, R4 is
halo, heteroaryl, alkylsulfonyl, cyano, or -CC-Ra, one
of R7 and R8 is hydrogen and the other is R9, R9 is
-(C=O)-R 1, and Rd is alkyl or alkoxy. In certain
embodiments of formula III, R1 is isopropyl, iodo or
ethynyl, R3 is methoxy, R4 is iodo or -CCH, one of R7
and R8 is hydrogen and the other is R9, R9 is -(C=O)-R
d, and Rd is alkyl or alkoxy. In certain embodiments
of formula III, R1 is isopropyl, R3 is methoxy, R4 is
iodo or -CCH, one of R7 and R8 is hydrogen and the
other is R9, R9 is -(C=O)-R 1, and Rd is heteroaryl.
In certain embodiments of formula III, R1 is
isopropyl, R3 is methoxy, R4 is iodo or -CCH, one of
R7 and R8 is hydrogen and the other is R9, R9 is
-(C=O)-R 1, and Rd is heterocyclyl. In certain
embodiments of formula III, R7 is hydrogen, R8 is R9,
R9 is -(C=O)-R 1, and Rd is heteroaryl. In certain
embodiments of formula III, R8 is hydrogen, R7 is R9,
R9 is -(C=O)-R d, and Rd is heteroaryl.In certain
embodiments of formula III, R7 and R8 are R9, R9 is
-(C=O)-R d, and each Rd is heteroaryl. In certain
embodiments of formula III, R7 is hydrogen, R8 is R9,
R9 is -(C=O)-R d, and Rd is heterocyclyl. In certain
embodiments of formula III, R8 is hydrogen, R7 is R9,
R9 is -(C=O)-R 1, and Rd is heterocyclyl. In certain
embodiments of formula III, R7 and R8 are R9, R9 is
-(C=O)-R d, and each Rd is heterocyclyl. In certain
embodiments of the invention the subject compounds are
of formula IV wherein R3, R4, R7 and R8 are as defined
herein. In certain embodiments of formula IV, R3 and
R4 each independently is hydrogen, alkyl, alkenyl,
halo, haloalkyl, alkoxy, hydroxy, haloalkoxy,
alkylsulfonyl, heteroaryl, cyano; or -CC-Ra. In
certain embodiments of formula IV, R3 and R4 each
independently is hydrogen, halo, alkoxy, hydroxy,
haloalkoxy, heteroaryl, alkylsulfonyl or -CC-Ra. In
certain embodiments of formula IV, R3 and R4 each
independently is halo, alkoxy, hydroxy, haloalkoxy,
alkylsulfonyl heteroaryl or -CC-Ra. In certain
embodiments of formula IV, R3 is alkoxy and R4 is
halo, alkylsulfonyl, heteroaryl or -CC-Ra. In certain
embodiments of formula IV, R3 is methoxy and R4 is
iodo In certain embodiments of formula IV, each Rd
independently is alkyl, alkoxy or -CH(NH 2)-Rf. In
certain embodiments of formula IV, each Rd
independently is alkyl or alkoxy.In certain
embodiments of formula IV, R7 is hydrogen, R8 is
-(C=O)-R d, and Rd is alkyl or 



alkoxy. In certain embodiments of formula IV, R8 is
hydrogen, R7 is -(C=O)-R d, and Rd is alkyl or alkoxy.
In certain embodiments of formula IV, R7 and R8 are
-(C=O)-R d, and each Rd is indepen dently alkyl or
alkoxy. In certain embodiments of formula IV, R3 is
hydrogen, halo, alkoxy, hydroxy or haloalkoxy, and R4
is halo, heteroaryl, alkylsulfonyl, cyano, or -CC-Ra.
In certain embodiments of formula IV, R3 is hydrogen,
halo, alkoxy, hydroxy or haloalkoxy, R4 is halo,
heteroaryl, alkylsulfonyl, cyano, or -CC-Ra, one of R7
and R8 is hydrogen and the other is R9, R9 is -(C=O)-R
d, and each Rd independently is alkyl or alkoxy. In
certain embodiments of formula IV, R3 is methoxy, R4
is iodo or -CCH, one of R7 and R8 is hydrogen and the
other is R9, R9 is -(C=O)-R d, and each Rd
independently is alkyl, alkoxy, heteroaryl or
heterocyclyl. In certain embodiments of formula IV, R7
is hydrogen, R8 is R9, R9 is -(C=O)-R d, and Rd is
heteroaryl. In certain embodiments of formula IV, R8
is hydrogen, R7 is R9, R9 is -(C=O)-R 1, and Rd is
heteroaryl. In certain embodiments of formula IV, R7
and R8 are R9, R9 is -(C=O)-R d, and each Rd is
heteroaryl. In certain embodiments of formula IV, R7
is hydrogen, R8 is R9, R9 is -(C=O)-R 1, and Rd is
heterocyclyl. In certain embodiments of formula IV, R8
is hydrogen, R7 is R9, R9 is -(C=O)-R d, and Rd is
heterocyclyl. In certain embodiments of formula IV, R7
and R8 are R9, R9 is -(C=O)-R 1, and each Rd is
heterocyclyl. The invention also provides a method of
using a compound of formula I as a prodrug for a
compound of formula Vwherein D, X, R1, R2, R3, R4, R5
and R6 are as defined herein, the method comprising ad
ministering to a subject in need thereof an effective
amount of a compound of formula I . Where any of R1,
R2, R3, R4, R5, R6, R7, R8, Ra, Rb, Rc, Rd, Re, Rf,
Rg, or Rh is alkyl or contains an alkyl moiety, such
alkyl is preferably lower alkyl, i.e. Ci-C alkyl, and
more preferably C1- C4alkyl. In embodiments of the
invention where Rd is heterocyclyl, preferred
heterocyclyl include tetrahydropyranyl, piperidinyl,
piperazinyl, morpholinyl, pyrrolidinyl and
tetrahydrofuranyl, each of which may be optionally
substituted. Particularly preferred heterocyclyl
include tetrahydropyran-4-yl, l-methyl-piperidin-4-yl,
morpholin-4-yl, pyrrolidin-2-yl, pyrrolidin-1-yl,
4-hydroxypiperidin-l-yl,
4-(N,N-dimethyl)-piperidin-l-yl, 1-acetylpyrrolidin-
2-yl, tetrahydrofuran-2-yl, 4-methyl-piperazin-l-yl,
and l-acetyl-piperidin-4-yl. In embodiments of the
invention where Rd is heteroaryl, preferred heteroaryl
include pyridinyl, pyrimidinyl, pyrazinyl,
pyridazinyl, pyrrolyl, imidazolyl, thienyl or furanyl,
each of which may be optionally substituted.
Particularly preferred heteroaryl include pyridin-2-
yl, pyridin-3-yl, pyridin-4-yl, pyrazin-2-yl,
5-methyl-pyrazin-2-yl, pyridazin-4-yl, imidazol- 4-yl,
l-methyl-pyrazol-2-yl and furan-2-yl. In embodiments
where R4 is heteroaryl or Ra is heteroaryl, such
heteroaryl is preferably thienyl, furanyl, imidazolyl,
pyrazolyl, pyrrolyl, oxazolyl, thiazolyl, pyridyl or
pyrimidinyl, each of which may be optionally
substituted. In such embodiments R4 and Ra may be
heteroaryl selected from thienyl, furanyl, imidazolyl,
pyrazolyl, pyrrolyl, oxazolyl or thiazolyl, each
optionally substituted. In other of such embodiments,
R4 and Ra maybe heteroaryl selected from thienyl,
imidazolyl and oxazolyl, each optionally substituted.
The invention also provides methods for treating a
disease mediated by a P2X receptor antagonist, a
P2X2/3 receptor antagonist, or both, the method
comprising administering to a subject in need thereof
an effective amount of a compound of any of formulas
(I) through (VIII). The disease maybe genitorurinary
disease or urinary tract disease. In other instances
the disease maybe a disease is associated with pain.
The urinary tract disease maybe: reduced bladder
capacity; frequent micturition; urge incontinence;
stress incontinence; bladder hyperreactivity; benign
prostatic hypertrophy; prostatitis;
detrusorhyperreflexia; urinary frequency; nocturia;
urinary urgency; overactive bladder; pelvic
hypersensitivity; urethritis; prostatitits; pelvic
pain syndrome; prostatodynia; cystitis; or idiophatic
bladder hypersensitivity. The disease associated with
pain may be: inflamma tory pain; surgical pain;
visceral pain; dental pain; premenstrual pain; central
pain; pain due to burns; migraine or cluster
headaches; nerve injury; neuritis; neuralgias;
poisoning; ischemic injury; interstitial cystitis;
cancer pain; viral, parasitic or bacterial infection;
post traumatic injury; or pain associated with
irritable bowel syndrome. The disease may be a
respiratory disorder, such as chronic obstructive
pulmonary disorder (COPD), asthma, or bronchospasm, or
a gastrointestinal (GI) disorder such as Irritable
Bowel Syndrome (IBS), Inflammatory Bowel Disease
(IBD), biliary colic and other biliary disorders,
renal colic, 



diarrhea-dominant IBS, pain associated with GI
distension. Representative compounds in accordance
with the methods of the invention are shown in Table
1. TABLE lNON-STEROIDAL COMPOUNDS USEFUL AS
GLUCOCORTICOID RECEPTOR MODULATORS The present
invention relates to glucocorticoid receptor
modulating compounds as well as to the use of these
compounds in therapy. Intracellular receptors are a
class of structurally related proteins involved in the
regulation of gene proteins. Steroid receptors are a
subset of these receptors, including the
glucocorticoid receptor (GR), progesterone receptor
(PR), androgen receptor (AR), estrogen receptor (ER),
and mineralocorticoid receptor (MR). Regulation of a
gene by such receptors or factors requires the
intracellular receptor and a corresponding ligand
which has the ability to selectively bind to the
receptor in a way that affects gene transcription. The
current steroidal glucocorticoid receptor modulators
(glucocorticoids) like prednisolone a.o. are very
effective anti-inflammatory agents that are currently
used to treat diseases like Rheumatoid Arthritis (RA),
Inflammatory Bowel Disease (IBD), Lupus, allergies,
asthma, psoriasis and to prevent transplant rejection
(J.D. Baxter, Advances in Internal Medicine 45;
317-349; 2000). Anti-inflammatory effects of these
compounds are thought to be mediated through an
inhibition of the expression of pro inflammatory
mediators like adhesion molecules, cytokines,
chemokines and enzymes by a mechanism that involves
the interaction of the ligand-bound GR with
transcription factors. This mechanism is referred to
as transrepression (M. Karin, Cell 93; 487-490; 1998)
. The use of current steroidal glucocorticoids is
accompanied by metabolic and other side effects (e.g.
diabetes, hypertension, osteoporosis, muscle wasting,
a.o.). Part of these side effects are thought to be
mediated through the direct interaction of the ligand
bound GR to glucocorticoid responsive elements (GRE
's) on the DNA of target genes and the subsequent
induction of gene expression (J.D. Baxter, Advances in
Internal Medicine 45; 317-349; 2000; M. Karin, Cell
93;487-490; 1998). Another part of these side effects
might be due to cross-reactivity with other steroidal
receptors, like the mineralcorticoid (MR) or the
progesterone receptor (PR). Non-steroidal
glucocorticoids have no molecular structural
similarity with steroids and therefore one might also
expect differences in physicochemical
properties,pharmacokinetics (PK) parameters, tissue
distribution (e.g. CNS versus peripheral) and more
importantly non-steroidal glucocorticoids may show
no/less cross-reactivity to other steroid receptors or
may show no/less metabolic or other side effects. The
present invention provides non-steroidal compounds
that modulate glucocorticoid receptor activity. More
particularly, the present invention provides high
affinity non steroidal compounds for GR binding which
show anti-inflammatory effects in vitro and in vivo.
According to the present invention compounds are
provided having a general formula I, or a prodrug
thereof, or a pharmaceutically acceptable salt
thereof. The present invention provides non-steroidal
compounds that modulate glucocorticoid receptor
activity. More particularly, the present invention
provides high affinity non steroidal compounds which
are agonists, partial agonists or antagonists of the
glucocorticoid receptor. According to the present
invention compounds are provided having a general
Formula I, or a pharmaceutically acceptable salt
thereof. In this formula the R groups have the
following meanings: -Ri is -H or -(l-4C)alkyl; -R2 is
-C(O)Ri 5 or -S(O)2Ri5; -R3 is -H, -(1-4C) alkyl or
-ORi 6; -R4 is -H, -(l-4C)alkyl or -ORi 6; -R6 is -H
or -C(Ri 6)NORi 6; -R7 is -H, -halogen, -cyano;
-(1-6C) alkyl, -(2-6C)alkenyl or -(2-6C)alkynyl, all
optionally substituted with -amino,-hydroxyl or
-halogen; -R8 is -H, -cyano, -halogen, -nitro;
-(l-6C)alkyl, -(2-6C)alkenyl, -(2-6C)alkynyl or
-O(l-6C)alkyl, all optionally substituted with -amino,
-hydroxyl or -halogen; -(hetero)aryl, optionally
substituted with -cyano, -halogen, -(l-4C)alkyl, -(1-
4C)alkoxy, -(l-4C)alkoxy(l-4C)alkyl or -(hetero)aryl;
-C(Ri 6)NORi 6, -C(O)N(R1 )72, -C(O)R18, -C(O)ORi 9,
-NHC(O)R20 or -NHS(O)2R2I -R9 is -H, -halogen, -cyano,
or -(l-4C)alkyl, optionally substituted with -halogen;
-Rio is -H or -(l-4C)alkyl; -Rn is -H; 



-Ri2is -H, -cyano or -(l-4C)alkyl; -Ri3 is -H,
-(l-4C)alkyl, -halogen or -formyl; -Ri4 is -H,
-halogen, -cyano, -(l-4C)alkyl or -(hetero)aryl;
-Ri5is -H; -(I -6C)alkyl, -(2-6C)alkenyl,
-(2-6C)alkynyl, -O(2-6C)alky 1, -O(2-6C)alkenyl or
-0(2- 6C)alkynyl, all optionally substituted with one
or more -OH, -halogen, -cyano or -(hetero)aryl;
-(hetero)aryl, optionally substituted with
-(l-4C)alkyl, -halogen or -NH2; -NH2,
-(di)(l-4C)alkylamino, -(l-4C)alkylthio(l-4C)alkyl,
-(l-4C)alkoxy(l-4C)alkyl or -NRi6ORi6; -Ri6 is -H,
-(l-6C)alkyl, -(2-6C)alkenyl or -(2-6C)alkynyl; -Ri7
is -H; -(l-6C)alkyl, optionally substituted with
halogen, -(l-4C)alkoxy or -(hetero)aryl, optionally
substituted with -halogen, -(l-4C)alkyl or
-(l-4C)alkoxy; -(3-6C)cycloalkyl or -(hetero)aryl,
optionally substituted with -halogen, -(l-4C)alkyl or
-(l-4C)alkoxy; -Ri 8 is -H, -NH2 or -(l-4C)alkyl,
optionally substituted with -OH, -halogen, -cyano or
-S(l-4C)alkyl; -Ri9 is -H or -(l-6C)alkyl, optionally
substituted with -OH or -halogen; -R20 is -H;
-(l-6C)alkyl or -(2-6C)alkenyl, both optionally
substituted by -halogen, -0(l-6C)alkyl, -(hetero)aryl,
optionally substituted with -(l-4C)alkyl or -halogen;
-(3-6C)cycloalkyl, -(l-6C)alkoxy, -(l-6C)alkenyloxy;
-(hetero)aryl, optionally substituted with
-(l-4C)alkyl); -NH 2, -NH(l-6C)alkyl or
-NH((hetero)aryl) and -R21 is -H or -(l-6C)alkyl.
Thus, it has now been found, that the foregoing class
of compounds according to Formula I or
pharmaceutically acceptable salts thereof, have
glucocorticoid receptor modulatory activity. The term
-(l-6C)alkyl as used in the definition of the
invention means a branched or unbranched alkyl group
having 1-6 carbon atoms, for example methyl, ethyl,
propyl, isopropyl, butyl, sec-butyl and tert-butyl,
pentyl and hexyl. Preferred are -(l-4C)alkyl. The term
-(l-4C)alkyl as used in the definition of the
invention means a branched or unbranched alkyl group
having 1-4 carbon atoms, for example methyl, ethyl,
propyl, isopropyl, butyl, sec-butyl and tert-butyl.
Preferred are methyl and ethyl. Most preferred is
methyl. The term -(3-6C)cycloalkyl means a cyclic
alkyl group having 3-6 carbon atoms. The term halogen
means fluorine, chlorine, bromine or iodine. The term
-(2-6C)alkenyl means a branched or unbranched alkenyl
group having 2-6 carbon atoms, such as ethenyl,
2-butenyl, pentenyl and hexenyl. Preferred are -(2-
4C)alkenyl. The term -(2-4C)alkenyl means a branched
or unbranched alkenyl group having 2-4 carbon atoms,
such as ethenyl and 2-butenyl. The term -(2-6C)alkynyl
means a branched or unbranched alkynyl group having
2-6 carbon atoms, such as ethynyl, propynyl, butylyl,
pentynyl and hexynyl. Preferred are -(2-4C)alkynyl.
The term -(2-4C)alkynyl means a branched or unbranched
alkynyl group having 2-4 carbon atoms, such as ethynyl
and propynyl. The term -O(l-6C)alkyl means
-(l-6C)alkyloxy wherein -(l-6C)alkyl has the
previously defined meaning. The term -O(2-6C)alkenyl
means -(2-6C)alkenyloxy wherein -(2-6C)alkenyl has the
previously defined meaning.The term -O(2-6C)alkynyl
means -(2-6C)alkynyloxy wherein -(2-6C)alkynyl has the
previously defined meaning. The term -(l-4C)alkyloxy
means an alkyloxy group having 1-4 carbon atoms, the
alkyl moiety having the same meaning as previously
defined. -(l-2C)Alkyloxy groups are preferred. Most
preferred is methoxy. The term
-(l-4C)alkoxy(l-4C)alkyl means a -(l-4C)alkoxy
attached to a -(l-4C)alkyl group, both groups having
the previously defined meanings. The term
-(di)(l-4C)alkylamino means a amino moiety, with at
least one, optionally two hydrogens replaced by a
-(1-4C) alkyl group as previously defined. The term
-S(l-4C)alkyl means a -(l-4C)alkylthio group, the
-(l-4C)alkyl group having the previously defined
meaning. The term -NH(l-6C)alkyl means a
-(l-6C)alkylamine group, the -(l-6C)alkyl group having
the previously defined meaning. The term
-NH(hetero)aryl means a -(hetero)arylamine group, the
-(hetero)aryl group 



having the previously identified meaning. The term
-(l-4C)alkylthio(l-4C)alkyl means an -(l-4C)alkylthio
group attached to a - (l-4C)alkyl group, both having
the previously defined meanings. The term aryl means 6
membered aromatic ring system. The term -(hetero)aryl
means a 5 or 6 membered aromatic ring system
containing at least one heteroatom selected from the
group of N, O and S, such as, but not limited to,
pyridinyl, pyrimidinyl, pyrazinyl, tetrazolyl,
thiadiazolyl, isoxazolyl, oxadiazolyl, dihydrooxazolyl
or furanyl. The term pharmaceutically acceptable salt
represents those salts which are, within the scope of
medical judgement, suitable for use in contact for the
tissues of humans and lower animals without undue
toxicity, irritation, allergic response and the like,
and are commensurate with a reasonable benefit/risk
ratio. Pharmaceutically acceptable salts are well
known in the art. They may be obtained during the
final isolation and purification of the compounds of
the invention, or separately by reacting the free base
function with a suitable mineral acid such as
hydrochloric acid, phosphoric acid, or sulfuric acid,
or with an organic acid such as for example ascorbic
acid, citric acid,tattai c c i < l ti d mal b c aoid,
malonic acid, fiitnaric acid, glycolic acid, succinic
acid, rop o c acid, acetic methan salfonic acid, and
the like. Th acid ftincticni can be t d WiUi an
organic or a tainetal base, like sodium hydroxide,
potassium hydroxide or HtMutfl, Bydfoxide, The
invBntioa thus te to iihe go p o d of fop ula  as
defined above. Another aspect of the inveation concern
the compounds according to Fomiula I r n - - , -Ry, -
. -Ri 2 -Ri3 i4 a -are -H and -R ,and -Rie -R o -(I
-4C)alkyl tiie othe groups have the indicated meaning.
Another aspect of the invention is directed compounds
cc r t o Forrads I wherein Ri is -H; R8 -H5 -cyano or
-Mlogen; -C et e aryl optionally substituted with
-(l-4C)alkyI; CC N R b. -C(O)NCR 7) -C(O)R 1 or-C(O)OR
; -Rio is -(1-4QaIlJyI; -Rjis is -(I - C) I l
optionally substituted Wi i one or o e -halogea or '
(hzt 0)atyl; -(heto)a tyl, optionally substituted wiih
-(l 4C)a lky or -NH or -(di)(l-4C)alk7lamiiLo; -Ri-? i
( te o) l, opHotially s b t t d w t -(l-4C)alk sxy;
~Ris is -(l-4C)alkyl and -Rig Is -(l-6C)a.JkyL In yet
no aspect e inve tio" c e compounds according to
Foxmula I h re n -E.S -cyano, - (he o)aryl ,
optionally substituted -with -(l-4C)aIkyl; -CO(N)R 1
-C(O)R SOr-C(O)ORiP, In a further aspect use invention
a s to compounds aec g to Fo -wherein -(Meto>ryl i -R8
is a - abmbered heteroaromatic ring. t ll itHf&fi
aspect k inventiloii relates to compounds according to
Fomula I w!herei-i the heteroaitratic g m - ete o) . !
in R8 co t l s  or moxs atomsIn yet another aspect the
invention is directed to compounds according to
Formula I wherein -R2 is -C(O)Ri 5. In a further
aspect the invention relates to compounds according to
Formula I wherein -Ri 5 is a -5-membered (hetero)aryl.
In another aspect the invention relates to compounds
according to Formula I wherein -Ri 5 is a
-(l-4C)alkyl, optionally substituted with one or more
halogen. The invention also resides in compounds
according to Formula I which are highly specific for
the glucocorticoid receptor. Specificity can be
determined by testing the compound as described
further on for the glucocorticoid receptor, with other
wellknown receptors such as progesterone receptor,
androgen receptor, mineralocorticoid receptor or
estrogen receptor. Furthermore, the present invention
covers all possible combinations of particular and
preferred groups described hereinabove. The compounds
of the present invention possess at least three chiral
carbon atoms and may therefore be obtained as pure
enantiomers, or as a mixture of enantiomers, or as a
mixture of diastereomers. Methods for obtaining the
pure enantiomers are known in the art, e.g
crystallization of salts which are obtained from
optically active acids and the racemic mixture, or
chromatography using chiral columns. For separation of
diastereomers, straight phase or reversed phase
columns may be used. The compounds of the present
invention can be synthesized in a sequence of reaction
steps as shown in steps A through I . 



Step A Treatment of anthraquinone (1) with sodium
azide in concentrated sulfuric acid gives access to
the desired 5H-dibenzo[b,e]azepine-6,l 1-dione (2) in
quantitative yield (Scheme 1)Compounds of general
structure 2 can then be methylated to afford compounds
of general structure 3. Step C Compounds of general
structure 3 can then be reduced to afford compounds of
general structure 4. The above mentioned reaction is
typically conducted using lithium aluminium hydride as
reagent. Step D Compounds of general structure 4 can
then be selectively oxidized to afford the
morphantridine derivative 5. The above mentioned
reaction is typically conducted at ambient temperature
in the presence of manganese dioxide. Steps E.F
Compounds of general structure 5 can then be reacted
in a Diels-Alder fashion to form ring D and afford
tetracyclic compounds of general structure 6. These
compounds can then be reduced in-situ to afford the
tetracyclic alcohols of general structure 7, which are
obtained mainly in the trans conformation. The first
above mentioned reaction is typically conducted at
reduced temperature in the presence of Danishefsky's
diene and ytterbium trifiuoromethanesulfonate, with
the use of an organic solvent. These crude products
are then reduced at ambient temperature in the
presence of sodium borohydride, with the use of an
organic solvent. Compounds of general structure 7 can
then be reacted under Mitsunobu conditions to afford
azide compounds of general structure 8. The above
mentioned reaction is typically conducted at ambient
temperature in the presence of triphenylphosphine,
diisopropylazodicarboxylate and diphenylphosphoryl
azide, with the use of an organic solvent.Scheme 1
Step H Compounds of general structure 8 can then be
reduced to afford the free amine compounds of general
structure 9. The above mentioned reaction is typically
conducted at ambient temperature in the presence of
triphenylphosphine and water, with the use of an
organic solvent.Step I These products 9 are then
converted into the desired amides, carbamates and
urea's and sulphonamides 10 by general procedures.
Compounds 7, 9 and 10 are the key intermediate
compounds in the formation of all other compounds
disclosed within. These compounds, either already
being halogenated or can be halogenated, etc. and then
further modified by the methods described within to
afford the desired entities with the desired
rel-(2R,10R,14bR)-stereochemistry. The compounds of
the present invention possess at least three chiral
carbon atoms and may therefore be obtained as pure
enantiomers, or as a mixture of enantiomers, or as a
mixture of diastereomers. Methods for obtaining the
pure enantiomers are known in the art, e.g
crystallization of salts which are obtained from
optically active acids and the racemic mixture,
enzymatic resolution proceedings or chromatography
using chiral columns. For separation of diastereomers,
straight phase or reversed phase columns may be used.
It has been found that eutomers have
(2S,10S,14bS)-stereochemistry. The compounds of the
present invention modulate glucocorticoid receptor
activity. The compounds thus can be used in the
treatment of immunological and inflammatory diseases.
In particular the compounds can be used to treat
rheumatic diseases such as rheumatoid arthritis,
juvenile arthritis, and ankylosing spondylitis,
dermatological diseases including psoriasis and
pemphigus, allergic disorders including allergic
rhinitis, atopic dermatitis, and contact dermatitis,
pulmonary conditions including asthma and chronic
obstructive pulmonary disease, and other immune and
inflammatory diseases including Crohn disease,
ulcerative colitis, systemic lupus erythematosus,
autoimmune chronic active hepatitis, osteoarthritis,
tendonitis, and bursitis. In addition, the compounds
can be used to help prevent rejection of organs after
organ transplantation. More in particular the
compounds can be used to treat rheumatoid arthritis,
psoriasis, asthma and chronic obstructive pulmonary
disease, Crohn disease or ulcerative colitis and the
compounds can be used to help prevent rejection of
organs after organ transplantation. Methods to
determine receptor binding as well as in vitro and in
vivo assays to determine biological activity of the
compounds are well known in the art. In general,the
expressed receptor is treated with the compound to be
tested and binding, 



stimulation or inhibition of a functional response is
measured. To measure binding, isolated cytosol
containing the expressed GR may be used. Radioactive
or fluorescence labelled compounds may also be used.
As reference compound, native hormone or other
compounds binding to the receptor can be used. As an
alternative, also competition binding assays can be
performed. These binding assays can be either
developed in house or might be purchased as
commercially available binding assays (kits).
Experimental methods to determine binding affinities
are well known in the art. For selecting GR
modulators, compounds should bind with an affinity of
< 10~5 M to the receptor. More preferably, binding
affinity is < 10 7 M and most preferably, binding
affinity is < 10 8 M. To measure a functional
response, isolated DNA encoding the glucocorticoid
receptor gene, preferably the human receptor, is
expressed in suitable host cells, for instance in
human osteoblastic U2OS cells. Methods to construct
recombinant glucocorticoid receptor-expressing cell
lines are well known in the art (Sambrook et al.,
Molecular Cloning: a Laboratory Manual, Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, latest
edition). Expression of receptor is attained by
expression of the DNA encoding the desired protein.
Techniques for site directed mutagenesis, ligation of
additional sequences, PCR and construction of suitable
expression systems are all, by now, well known in the
art. Portions or the entire DNA encoding the desired
protein can be constructed synthetically using
standard solid phase techniques, preferably to include
restriction sites for ease of ligation. Suitable
control elements for transcription and translation of
the included coding sequence can be provided to the
DNA coding sequences. As is well known, expression
systems are now available which are compatible with a
wide variety of hosts, including prokaryotic hosts,
such as bacteria, and eukaryotic hosts, such as yeast,
plant cells, insect cells, mammalian cells, avian
cells and the like. In vitro, inflammation can be
mimicked in a human cell line, stably transfected with
human GR DNA that is stimulated to secrete cytokines,
chemokines and other inflammatory mediators. Anti-
inflammatory effects of compounds can be quantified by
measuring inhibition of the inflammatory response in
that cell line. By testing full dose response curves,
EC50 values can be calculated for both compounds and a
reference compound like prednisolone. EC50 values
might be compared to the EC50 values obtained for
prednisolone within the same cellular assay.
Preferably compounds haveEC50 values that are in the
range of the EC50 obtained for prednisolone. More
preferably, EC50 values are less than that obtained
for prednisolone. The skilled artisan will recognize
that desirable EC50 values are dependent on the
compound tested. For example, a compound with an EC50,
which is less than 10~5 M is, generally, considered a
candidate for drug selection. Preferably this value is
lower than 10~7 M. However, a compound which has a
higher EC50, but is selective for the particular
receptor, may be even a better candidate. In vivo, the
anti- inflammatory effect of compounds can be tested
in mice that are treated with lipopolysaccharide
(LPS). Compounds can be administered systemically at
or before the time of LPS treatment. Anti-
inflammatory effects can be quantified as an
inhibition of LPS-induced TNFa in the serum of mice or
any other inflammatory cytokine or chemokine (S.R.
Hyde & R.E. McCallum, Infection and Immunity, 60;
976-982 (1992)). The potency to inhibit arthritis
could be tested in the mouse collagen type II-induced
arthritis model (CIA) as the ability to inhibit paw
swelling (D.E. Trentham et al. J Exp Med 146; 857-868
(1977)), or another arthritis model. The invention
thus also resides in a pharmaceutical composition
comprising a compound or a salt thereof having the
general formula I . Thus, the compounds according to
formula I can be used in therapy. Suitable
administration routes for the compounds of formula I
or pharmaceutically acceptable salts thereof, also
referred to herein as the active ingredient are
intramuscular injections, subcutaneous injections,
intravenous injections or intraperitoneal injections,
oral and intranasal administration. Preferably, the
compounds may be administered orally. The exact dose
and regimen of administration of the active
ingredient, or a pharmaceutical composition thereof,
will necessarily be dependent upon the therapeutic
effect to be achieved (e.g. treatment of asthma, R.A,
LB.D) and may vary with the particular compound, the
route of administration, and the age and condition of
the individual subject to whom the medicament is to be
administered. Generally, a therapeutically effective
daily dose is from about 0.001 mg to about 15 mg/kg of
body weight per day per compound of the invention;
preferably, from about 0.1 mg to about 10 mg/kg of
body weight per day; and most preferably, from about
0.1 mg/kg to about 1.5 mg/kg of body weight per day.
Some degree of 



routine dose optimization may be required to determine
an optimal dosing level and pattern.Administration of
the compounds of the invention, in pure form or in an
appropriate pharmaceutical composition, can be carried
out using any of the accepted modes of administration
of pharmaceutical compositions. Thus, administration
can be, for example, orally, bucally (e.g.,
sublingually), nasally, parenterally, topically,
transdermally, vaginally, or rectally, in the form of
solid, semi-solid, lyophilized powder, or liquid
dosage forms, such as, for example, tablets,
suppositories, pills, soft elastic and hard gelatin
capsules, powders, solutions, suspensions, or
aerosols, or the like, preferably in unit dosage forms
suitable for simple administration of precise dosage.
A further aspect of the invention resides in the use
of the compounds according to Formula I or a
pharmaceutically acceptable salt or solvate thereof
for the preparation of a medicament for immunotherapy.
Examples The numbering in the examples refers to
Scheme 1, where R1, R3, R4, R5-R9 = H, Rio = Me,
R11-R14 = H, unless stated otherwise. A mixture of
concentrated sulfuric acid (25.2 mL) and DCM
(dichloromethane) (8.4 mL) was cooled to O0C,
anthraquinone (1) (5 g, 24 mmol) was added, then
sodium azide (1.84 g, 28.3 mmol) was added in small
portions over a Ih period at 0-50C. The reaction
mixture stirred overnight at room temperature and then
poured into ice water (300 mL). The product was
filtered off, washed with water till acid-free and
dried to give 5H-dibenzo[b,e]azepine-6,l l-dione (2)
as a white solid (5.3 g, 100 %). Data : (m/z) = 224
(M+H) +. To a suspension of 5H-dibenzo[b,e]azepine-6,l
1-dione (2) (50 g, 0.22mol) in toluene (800 mL) methyl
magnesium iodide (3 M in Et2O, 200 mL, 0.6 mol) was
added. The reaction mixture was heated under reflux
for 6h, then poured into aqueous ammonium chloride and
stirred for 10 minutes. The product was filtered off
and dried to give 11- hydroxy-l l-methyl-5,l
l-dihydro-dibenzo[b,e]azepin-6-one (3) as a white
solid (51.6 g, 96 %). Data : (m/z) = 240 (M+H) +. l
l-Hydroxy-l l-methyl-5,l
l-dihydro-dibenzo[b,e]azepin-6-one (3) (51.6g 0.22mol)
was added to a suspension OfLiAlH 4 (33 g, 0.88 mol)
in dioxane (850 mL). The reaction mixture was heated
to 1050C. After 2.5h under reflux the reaction mixture
was cooled, the excess LiAlH 4 was destroyed with
aqueous Na2SO4 (55 mL). ethyl acetate ( 1.81) and
Na2SO4 (440 g) were added, the reaction mixture was
stirred for 30 min.The solids were filtered off and
the filtrate was concentrated under reduced pressure.
The crude product was purified by column
chromatography on silica (Heptane : Ethyl acetate = 6
: 4) to give 6,1 1-dihydro-l
l-methyl-5H-dibenzo[b,e]azepine (4) (28 g, 6 1 %) Data
: (m/z) = 210 (M+H)+. A solution of 6,1 1-dihydro-
11-methyl-5H-dibenzo[b,e]azepine (4) (8 g, 38.3 mmol)
in aceton (1500 mL) was cooled to O0C and NBS
(N-bromosuccinamide; 6.81 g, 38.3 mmol) was added. The
reaction mixture was stirred for 20 min at O0C,
quenched by addition of aqueous NaHCO3 (300 mL) and
concentrated under reduced pressure. The product was
extracted into ethyl acetate which was washed with
brine, dried (Na SO ) and concentrated under reduced
pressure. The crude product was purified by column
chromatography on silica (Heptane : Ethyl acetate = 8
: 2) to give 2-bromo-6,l 1- dihydro-1
l-methyl-5H-dibenzo[b,e]azepine (4, R8 = Br; 32 g, 97
%) Data : (m/z) = 288 / 290 (M+H)+. To a solution of
2-bromo-6,l 1-dihydro-l 1-methyl
-5H-dibenzo[b,e]azepine (4, R8 = Br; 32 g, 0.1lmol) in
DCM, MnO2 (manganese oxide)(96.6 g, 1.1lmol) was added
and the reaction mixture was allowed to stir
overnight. The reaction mixture was filtered over
decalite and concentrated under reduced pressure. The
crude product was purified by column chromatography on
silica (Heptane : Ethyl acetate = 8 : 2) to give
2-bromo- 11-methyl-l lH-dibenzo[b,e]azepine (5, R8 =
Br; 29.4 g, 92 %). Data : (m/z) = 286 / 288 (M+H)+. To
a stirred solution of 2-bromo-l 1-methyl-l
lH-dibenzo[b,e]azepine (5, R8 = Br; 666 mg, 2.33 mmol)
ytterbium (III)triflate (146 mg, 0.23 mmol) was added.
After stirring for 10 min. at room temperature
Danishefsky's diene (0.89 mL, 4.66 mmol) was added.
The reaction mixture was allowed to stand overnight at
room temperature. The reaction mixture was quenched
with aqueous NaHCO3, extracted into ethyl acetate,
washed with brine, dried (Na2SO4) and concentrated
under reduced pressure. The crude product was purified
by column chromatography on silica to give 8-bromo-
10,14b-dihydro-10-methyl-dibenzo[c,f]pyrido[1,2-a]azep
in-2(lH)-one (6, R8 = Br; 338 mg, 4 1 %). Data : (m/z)
= 354 / 356 (M+H)+. A suspension of
8-bromo-10,14b-dihydro-10-methyl-dibenzo[c,f]pyrido[1,
2-a]azepin- 2(lH)-one (6, R8 = Br; 13.07 g, 37 mmol)
in ethanol (700 mL) was cooled to O0C and 



NaBH4 (14 g, 370 mmol) was added. The reaction mixture
was stirred overnight at room temperature. The
reaction mixture was cooled, the excess NaBH4 was
destroyed with aceton (300 mL), stirred for 30 min.
and concentrated under reduced pressure. The product
was extracted with ethyl acetate and aqueous NH4Cl,
washed with brine, dried (Na2SO4) and concentrated
under reduced pressure. The crude product waspurified
by column chromatography on silica (Heptane : Ethyl
acetate = 7 : 3) to give
rel-[(2R,10R,14bR)-8-bromo-1,2,3,4,10,14b-hexahydro-10
-methyldibenzo[ c,f]pyrido[1,2-a]azepin-2(lH)-ol (7,
R8 = Br; 7.8 g, 60 %). Data : (m/z) = 358/360 (M+H) +.
A stirred solution of
rel-[(2R,10R,14bR)-8-bromo-1,2,3,4,10,14b-hexahydro-10
- methyl-dibenzo[c,f]pyrido[1,2-a]azepin-2(lH)-ol (7,
R8 = Br; 5.0 g, 14 mmol) and triphenylphosphine (4.76
g, 18.1 mmol) in dry THF (150 mL) was cooled to 00C
and diisopropylazodicarboxylate (3.6O mL, 18.1 mmol)
was added. Diphenylphosphorylazide (3.9O mL, 18.1
mmol) was added, then the cooling was removed. The
reaction was allowed to warm to ambient temperature
and stirred overnight. The reaction mixture was
concentrated under reduced pressure and the crude
product was purified by column chromatography on
silica (Heptane : Ethyl acetate = 95 : 5) to afford
rel-[(2R,10R,14bR)-2-azido-8-bromo-1,2,3,4,10,14b-hexa
hydro-10- methyl-dibenzo[c,f]pyrido[1,2-a]azepine (8,
R8 = Br; 4.7 g, 89 %). Data : (m/z) = 383 / 385 (M+H)
+. To a stirred solution of
rel-[(2R,10R,14bR)-2-azido-8-bromo-1,2,3,4,10,14bhexah
ydro- 10-methyl-dibenzo[c,fjpyrido[1,2-a]azepine (8,
R8 = Br; 4.7 g, 12.3 mmol) in THF (15O mL) and H2O
(4.5 mL) triphenylphosphine (3.86 g, 14.7 mmol) was
added. The reaction mixture was stirred overnight at
5O0C then concentrated under reduced pressure to
afford
rel-[(2R,10R,14bR)-8-bromo-1,2,3,4,10,14b-hexahydro-10
- methyl-dibenzo[c,f]pyrido[1,2-a]azepin-3-amine (9,
R8 = Br). Data : (m/z) = 357 / 359 (M+H) +. Example 1,
rel-N-[(2R,10R,14bR)-8-bromo-1,2,3,4,10,14b-hexahydro-
10-
methyldibenzo[c,fJpyrido[1,2-a]azepin-2-yl]-2,2,2-trif
luoroacetamide (10, R8 = Br, R2 = COCF3) . Crude 9 (R8
= Br) was taken up in MeOH (150 mL), triethylamine
(3.4 mL, 24.6 mmol) and ethyltrifluoroacetate ( 7.33
mL, 61.5 mmol) were added and the reaction mixture was
heated to 500C and held for 3 hours. The reaction
mixture was concentrated under reduced pressure then
purified by column chromatography on silica (Heptane :
Ethyl acetate = 8 : 2) to afford
rel-N-[(2R,10R,14bR)-8-bromo-
1,2,3,4,10,14b-hexahydro-10-methyldibenzo[c,f]pyrido[1
,2-a]azepin-2-yl]-2,2,2- trifluoroacetamide (10, R8 =
Br, R2 = COCF3; 4.7 g, 84 %). Data : (m/z) = 453 / 455
(M+H) +.Example 2,
rel-N-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-hexahydro-
10-
methyldibenzo[c,f]pyrido[1,2-a]azepin-2-yl]-2,2,2-trif
luoroacetamide (10, R8 = CN, R = COCF3) . A stirred
solution of 10 (R8 = Br, R2= COCF3; 800 mg, 1.77 mmol)
in NMP (Nmethylpyrrolidone) (15 mL) was degassed by
bubbling nitrogen through for 0.5 hours. CuCN (395 mg,
4.43 mmol) was added and the reaction mixture was
stirred for 7 hours at 200 0C . The reaction mixture
was quenched with a 25 %NH4OH solution in H2O and the
product was extracted into ethyl acetate. The organics
were washed with a 25 % solution OfNH4OH in H2O,
brine, dried (Na2SO4) and concentrated under reduced
pressure. The crude product was purified by column
chromatography on silica (Heptane : Ethyl acetate = 8
: 2) to
rel-N-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14bhexahydro-
10-methyldibenzo[c,fJpyrido[1,2-a]azepin-2-yl]-2,2,2-t
rifluoroacetamide (10, R8 = CN, R2= COCF3; 630 mg, 89
%). Data : (m/z) = 400 (M+H)+. Example 3,
rel-2,2-dichloro-N-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,1
4b-hexahydro-
10-methyldibenzo[c,fJpyrido[1,2-a]azepin-2-yl]acetamid
e (10, R8 = CN, R2= COCHCl 2) . To a stirred solution
of 10 (R8 = CN; R2= COCF3; 78 mg, 0.195 mmol) in EtOH
(5 mL) was added a 2N NaOH solution in H2O ( 1 mL).
The reaction mixture was stirred at room temperature
for 2 hours. The reaction was quenched with H2O and
extracted with ethyl acetate. The organics were washed
with brine, dried (Na2SO4) and concentrated under
reduced pressure to afford crude
rel-N-[(2R,10R,14bR)-8-cyano- 1,2,3,4, 10,
14b-hexahydro-10-methyl-dibenzo[c,fJpyrido[1,2-a]azepi
n-3-amine (9, R8 = CN; 60 mg, 100 %). A stirred
solution of 9 (R8 = CN; 108 mg, 0.356 mmol) and
triethylamine (52 mL, 0.374 mmol) in DCM (4 mL) was
cooled to 0 0C. Dichloroacetyl chloride (36 mL, 0.374
mmol) was added and the reaction was stirred at room
temperature for 2 hours. The reaction was quenched
with a saturated NaHCO3 solution in H2O and the
product was extracted into DCM. The organics were
dried and concentrated under reduced 



pressure. The crude product was purified by column
chromatography on silica, followed by preparative
HPLC. Freeze-drying from EtOH / H2O afforded rel-2,2-
dichloro-N-[(2R, 10R, 14bR)-8-cyano- 1,2,3 ,4,
10,14b-hexahydro- 10-methyldibenzo[
c,f]pyrido[1,2-a]azepin-2-yl]acetamide (10, R8 = CN,
R2= COCHCl2; 64 mg, 46 %). Data : (m/z) = 415
(M+H)+.Example 4, rel-2,2,2-trifluoro-N-[(2R, 10R,
14bR)- 1,2,3,4,10,1 4b-hexahydro-10-
methyldibenzo[c,f]pyrido[1,2-a]azepin-2-yl]acetamide
(10 : R2 = CF3) . This compound was prepared, in an
analogous manner as described in Example 1, from 5 to
afford
rel-2,2,2-trifiuoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-he
xahydro-10-methyldibenzo[
c,fJpyrido[1,2-a]azepin-2-yl]acetamide (10 : R2 = CF3)
. Data : (m/z) = 375 (M+H)+. Example 5, rel-N-[(2R,
10R, 14bR)-8-cyano- 1,2,3,4,10,1
4b-hexahydro-10-methyldibenzo[
c,f]pyrido[1,2-a]azepin-2-yl]-4-methyl-1,2,3-thiadiazo
le-5-carboxamide (10 : R8 = CN, R2 = COC3H3N2S). This
compound was prepared, in an analogous manner as
described in Example 3, from 9 (R8 = CN) to afford
rel-N-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-hexahydro-
10-
methyldibenzo[c,fJpyrido[1,2-a]azepin-2-yl]-4-methyl-1
,2,3-thiadiazole-5-carboxamide (10 : R8 = CN, R2 =
COC3H3N2S; 434 mg, 6 1 %). Data : (m/z) = 430 (M+H)+.
Example 6, rel-N-[(2R, 10R, 14bR)-8-cyano-
1,2,3,4,10,1 4b-hexahydro- 10-methyldibenzo[
c,f]pyrido[1,2-a]azepin-2-yl]-2,2-difluoroacetamide
(10 : R8 = CN, R2 = COCHF2) . To a solution of
difaioroacetic acid (8.5 ml, 0.135 mmol) in DCM ( 1
mL), TBTU (O-
(Benzotriazol-l-yl)-N,N,N',N'-tetramethyluronium
tetrafiuoroborate) (51 mg, 0.159 mmol) and DIPEA
(N,N-Diisopropylethylamine) (26 ml, 0.149 mmol) were
added and the reaction mixture was stirred at room
temperature. After 10 minutes a solution of 9 (R8 =
CN; 25 mg, 0.082 mmol) in DCM ( 1 mL) was added. The
reaction mixture was stirred overnight at room
temperature. The reaction was quenched with a
saturated NaHCO 3 solution in H2O and extracted with
DCM. The organic layer was dried (Na2- SO4) and the
organics were concentrated under reduced pressure. The
crude product was purified with column chromatography
on silica to afford rel-N-[(2R,10R,14bR)-8- cyano-
1,2,3 ,4, 10,14b-hexahydro-
10-methyldibenzo[c,f]pyrido [1,2-a]azepin-2-yl]-2,2-
difiuoroacetamide (10 : R8 = CN, R2 = COCHF2; 13 mg,
34 %). Data : (m/z) = 382 (M+H)+.Example 7,
rel-N-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-hexahydro-
10-
methyldibenzo[c,f]pyrido[1,2-a]azepin-2-yl]methanesulf
onamide (10 : R8 = CN R = SO2Me). This compound was
prepared, in an analogous manner as described in
Example 3, from 9 (R8 = CN) to afford 7,
rel-N-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14bhexahydro-
10-methyldibenzo[c,f]pyrido[1,2-a]azepin-2-yl]methanes
ulfonamide (10 : R8 = CN, R2= SO2Me; 13 mg, 34 %).
Data : (m/z) = 382 (M+H)+. Example 8,
rel-N-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-hexahydro-
10-
methyldibenzo[c,fJpyrido[1,2-a]azepin-2-yl]ethanesulfo
namide (10 : R8 = CN R2= SO2Et). This compound was
prepared, in an analogous manner as described in
Example 3, from 9 (R8 = CN) to afford
rel-N-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-hexahydro-
10-
methyldibenzo[c,fJpyrido[1,2-a]azepin-2-yl]ethanesulfo
namide (10 : R8 = CN, R2= SO2Et; 12 mg, 30 %). Data :
(m/z) = 396 (M+H)+. Example 9,
rel-N'-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-hexahydro
-10-
methyldibenzo[c,fJpyrido[1,2-a]azepin-2-yl]-N,N-dimeth
ylaminosulfamide (10 : R8 = CN, R2= SO2N(CH3)2). This
compound was prepared, in an analogous manner as
described in Example 3, from 9 (R8 = CN) to afford
rel-N'-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-hexahydro
-10-
methyldibenzo[c,fJpyrido[1,2-a]azepin-2-yl]-N,N-dimeth
ylaminosulfamide (10 : R8 = CN, R2= SO2N(CH3)2; 12 mg,
29 %). Data : (m/z) = 4 11 (M+H)+. Example 10,
rel-N-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-hexahydro-
10-
methyldibenzo[c,fJpyrido[1,2-a]azepin-2-yl]-3,5-dimeth
ylisoxazole-4-carboxamide (10 : R8 = CN R2= COC5H6NO).
This compound was prepared, in an analogous manner as
described in Example 3, from 9 (R8 = CN) to afford
rel-N-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-hexahydro-
10-
methyldibenzo[c,fJpyrido[1,2-a]azepin-2-yl]-3,5-dimeth
ylisoxazole-4-carboxamide (10 : R8 = CN, R2= COC5H6NO;
15 mg, 35 %). Data : (m/z) = 427 (M+H)+.Example 11,
rel-N-[(2R, 10R, 14bR)-8-acetyl- 1,2,3 ,4,
10,14b-hexahydro-10-
methyldibenzo[c,f]pyrido[1,2-a]azepin-2-yl]-2,2,2-trif
luoroacetamide (10 : R8 = COCH3, R2 = COCF3) . A
stirred solution of 10 (R8 = Br, R2 = COCF3; 250 mg,
0.55 mmol) in toluene was charged with PdCl2 (PPh3)2
(8 mg, 0.011 mmol) and 1-ethoxyvinyltributyltin (587
ml, 



1.73 mmol). The reaction mixture was stirred overnight
under reflux. A HCl solution in H2O (2N, 3 mL) was
added and the reaction mixture was stirred for 10
minutes at room temperature. The reaction was quenched
with a saturated NaHCO 3 solution in H- 2O and the
product was extracted into ethyl acetate. The organic
layer was washed with brine, dried (Na2SO4) and
concentrated under reduced pressure. The crude product
was purified by column chromatography on silica to
afford rel-N-[(2R,10R,14bR)-8- acetyl- 1,2,3 ,4,
10,14b-hexahydro- 10-methyldibenzo[c,f]pyrido
[1,2-a]azepin-2-yl]- 2,2,2-trifluoroacetamide (10 : R8
= COCH3, R2 = COCF3; 150 mg, 65 %). Data : (m/z) = 417
(M+H)+. Example 12, rel-N-[(2R, 10R, 14bR)-8-acetyl-
1,2,3 ,4, 10,14b-hexahydro- 10-methyldibenzo[
c,f]pyrido[1,2-a]azepin-2-yl]-4-methyl-1,2,3-thiadiazo
le-5-carboxamide (10 : R8 = COCH3, R2 = COC3H3N2S).
This compound was prepared, in an analogous manner as
described in Example 3, from 10 (R8 = COCH3, R2 =
COCF3) to afford
rel-N-[(2R,10R,14bR)-8-acetyl-1,2,3,4,-
10,14b-hexahydro- 10-methyldibenzo[c,f]pyrido[
1,2-a]azepin-2-yl]-4-methyl- 1,2,3-
thiadiazole-5-carboxamide (10 : R8 = COCH3, R2=
COC3H3N2S; 27 mg, 54 %). Data : (m/z) = 447 (M+H)+.
Example 13,
rel-2,2,2-trifluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-he
xahydro-8-[l-
(hydroxyimino)ethyl]-10-methyldibenzo[c,fJpyrido[1,2-a
]azepin-2-yl]acetamide (10 : R8 = C(CH3)NOH, R2 =
COCF3) . A stirred solution of 10 (R8 = COCH3,R2 =
COCF3; 60 mg, 0.14 mmol) in EtOH was charged with
hydroxylamine.HCl (20 mg, 0.28 mmol) and pyridine (35
ml, 0.45 mmol). The reaction mixture was stirred at
room temperature for 40 hours. The reaction was
quenched with H2O and the product was extracted into
ethyl acetate. The organics were washed with H2O and
brine, dried (Na2SO4) and concentrated under reduced
pressure. The crude product was purified by column
chromatography on silica. Freeze-drying from
acetonitrile / H2O afforded
rel-2,2,2-trifiuoro-N-[(2R,10R,14bR)- 1,2,3,4,10,1
4b-hexahydro-8-[ 1-(hydroxyimino)ethyl]-
10-methyldibenzo
[c,fjpyrido[1,2-a]azepin-2-yl]acetamide (10 : R8 =
C(CH3)NOH R2 = COCF3; 50 mg, 80 %). Data : (m/z) = 432
(M+H)+. Example 14, rel-2,2,2-trifluoro-N-[(2R, 10R,
14bR)- 1,2,3,4,10,1 4b-hexahydro- 10-
methyl-8-(pyridin-4-yl)dibenzo[c,f]pyrido[1,2-a]azepin
-2-yl]acetamide (10 : R8 = C5- H4N R2 = COCF3) . To a
stirred solution of 10 (R8 = Br, R = COCF3; 67 mg,
0.148 mmol) in a mixture of dioxane (3 mL) and H2O
(0.5 mL) PdCl2 (PPh3)2 (6 mg, 8.8xlO 3 mmol),
K3PO4.7H2O (60 mg, 0.178 mmol), AsPh3 (3 mg, 0.010
mmol) and 2,2-dimethylpropanediol cyclic ester
pyridine-4-boronic acid (78 mg, 0.408 mmol) were
added. The reaction mixture was stirred overnight
under reflux. The reaction was quenched with a
saturated NaHCO3 solution in H2O and the product was
extracted into DCM, dried (Na2SO ) and concentrated
under reduced pressure. The crude product was purified
by column chromatography on silica affording
rel-2,2,2-trifluoro-N-[(2R,-
10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-8-(pyridi
n-4-yl)dibenzo[c,fJpyrido-
[1,2-a]azepin-2-yl]acetamide (10 : R8 = C5H4N, R2 =
COCF3; 24 mg, 36 %). Data : (m/z) = 452 (M+H)+.
Example 15, rel-2,2-dichloro-N-[(2R, 10R, 14bR)-
1,2,3,4,10,1 4b-hexahydro- 10-
methyl-8-(pyridin-4-yl)dibenzo[c,f]pyrido[1,2-a]azepin
-2-yl]acetamide (10 : R8 = C5- H4N, R2 = COCHCl2) .
This compound was prepared, in an analogous manner as
described in Example 3, from 10 (R8 = C5H4N, R2 =
COCF3) to afford
rel-2,2-dichloro-N-[(2R,10R,14bR)-1,2,3,-
4,10,14b-hexahydro-10-methyl-8-(pyridin-4-yl)dibenzo[c
,fJpyrido[1,2-a]azepin-2- yTJacetamide (10 : R8 =
C5H4N, R2 = COCHCl2; 18 mg, 55 %). Data : (m/z) = 467
(M+H)+. Example 16, rel-2-chloro-2,2-difiuoro-N-[(2R,
10R, 14bR)- 1,2,3 ,4, 10,14b-hexahydro-
10-methyl-8-(pyridin-4-yl)dibenzo[c,fJpyrido[1,2-a]aze
pin-2-yl]acetamide (10 : R8 = C5H4N R2 = COCF2Cl).
This compound was prepared, in an analogous manner as
described in Example 3, from 9 (R8 = C5H4N ) to afford
rel-2-chloro-2,2-difiuoro-N-[(2R,10R,14bR)-1,2,3,4,-
10,14b-hexahydro-10-methyl-8-(pyridin-4-yl)dibenzo[c,f
Jpyrido[1,2-a]azepin-2-yl]acetamide (10 : R8 = C5H4N ,
R2= COCF2Cl; 20 mg, 6 1 %). Data : (m/z) = 468 (M+H)+.
Example 17, rel-N-[(2R, 10R, 14bR)- 1,2,3 ,4,
10,14b-hexahydro- 10-methyl-8-(pyridin-
4-yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-yl]acetamide
(10 : R8 = C5H4N , R2= COCH3) . This compound was
prepared, in an analogous manner as described in
Example 3, from 9 (R8 = C5H4N ) to afford
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methy
l-
8-(pyridin-4-yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-yl]a
cetamide (10 : R8 = C5H4N, 



R2= COCH3; 7 mg, 26 %). Data : (m/z) = 398 (M+H)+.
Example 18, rel-N-[(2R, 10R, 14bR)- 1,2,3 ,4,
10,14b-hexahydro- 10-methyl-8-(pyridin-
4-yl)dibenzo[c,fJpyrido[1,2-a]azepin-2-yl]isoxazole-5-
carboxamide (10 : R8 = C5H4N , R2= COC3H2NO). This
compound was prepared, in an analogous manner as
described in Example 3, from 9 (R8 = C5H4N ) to afford
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-
methyl-8-(pyridin-4-yl)dibenzo[c,f]pyrido[1,2-a]azepin
-2-yl]isoxazole-5-carboxamide (10 : R8 = C5H4N , R2=
COC3H2NO ; 19 mg, 57 %). Data : (m/z) = 451 (M+H)+.
Example 19,
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methy
l-8-(pyridin-
4-yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-yl]-5-methyl-is
oxazole-3-carboxamide (10 : R8 = C5H4N , R2=
COC4H4NO). This compound was prepared, in an analogous
manner as described in Example 3, from 9 (R8 = C5H4N )
to afford
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-
methyl-8-(pyridin-4-yl)dibenzo[c,f]pyrido[1,2-a]azepin
-2-yl]-5-methyl-isoxazole-3- carboxamide (10 : R8 =
C5H4N , R2= COC4H4NO; 22 mg, 67 %). Data : (m/z) = 465
(M+H)+. Example 20, rel-N-[(2R, 10R, 14bR)- 1,2,3 ,4,
10,14b-hexahydro- 10-methyl-8-(pyridin-
4-yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-yl]-4-methyl-1,
2,3-thiadiazole-5-carboxamide (10 : R8 = C5H4N , R2=
COC3H3N2S). This compound was prepared, in an
analogous manner as described in Example 3, from 9 (R8
= C5H4N ) to afford
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methy
l-8-(pyridin-4-yl)dibenzo[c,f]pyrido[
1,2-a]azepin-2-yl]-4-methyl- 1,2,3-
thiadiazole-5-carboxamide (10 : R8 = C5H4N , R2=
COC3H3N2S; 20 mg, 59 %). Data (m/z) = 482 (M+H)+.
Example 21,
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methy
l-8-(pyridin-
4-yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-yl]-2-thiophena
cetamide (10 : R8 = C5H4N , R2= COC5H5S). This
compound was prepared, in an analogous manner as
described in Example 3, from 9 (R8 = C5H4N ) to afford
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-
methyl-8-(pyridin-4-yl)dibenzo[c,fJpyrido[l
,2-a]azepin-2-yl]-2-thiophenacetamide (10 : R8 = C5H4N
, R2= COC5H5S) 2 1 mg, 62 %). Data : (m/z) = 480
(M+H)+. Example 22, rel-N-[(2R, 10R, 14bR)- 1,2,3 ,4,
10,14b-hexahydro- 10-methyl-8-(pyridin-
4-yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-yl]methanesulfo
namide (10 : R8 = C5H4N 4- pyridine, R2= SO2Me). This
compound was prepared, in an analogous manner as
described in Example 3, from 9 (R8 = C5H4N) to afford
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methy
l-
8-(pyridin-4-yl)dibenzo[c,fJpyrido[1,2-a]azepin-2-yl]m
ethanesulfonamide (10 : R8 = C5H4N, R2= SO2Me; 19 mg,
62 %). Data : (m/z) = 434 (M+H)+. Example 23,
rel-N-[(2R, 10R, 14bR)- 1,2,3 ,4, 10,14b-hexahydro-
10-methyl-8-(pyridin-
4-yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-yl]ethanesulfon
amide (10 : R8 = C5H4N, R2= SO2Et). This compound was
prepared, in an analogous manner as described in
Example 3, from 9 (R8 = C5H4N) to afford
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methy
l-
8-(pyridin-4-yl)dibenzo[c,fJpyrido[1,2-a]azepin-2-yl]e
thanesulfonamide (10 : R8 = C- 5H4N, R2= SO2Et; 10 mg,
32 %). Data : (m/z) = 448 (M+H)+. Example 24,
rel-N'-[(2R, 10R, 14bR)- 1,2,3,4,10,1 4b-hexahydro-
10-methyl-8-(pyridin-
4-yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-yl]-N,N-dimethy
laminosulfamide (10 : R8 = C5H4N, R2= SO2N(CH3)2) .
This compound was prepared, in an analogous manner as
described in Example 3, from 9 (R8 = C5H4N) to afford
rel-N'-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-meth
yl8-(pyridin-4-yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-yl
]-N,N-dimethylaminosulfamide (10 : R8 = C5H4N, R2=
SO2N(CH3)2; 14 mg, 42 %). Data : (m/z) = 463 (M+H)+.
Example 25,
rel-2,2-difluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexah
ydro-10-
methyl-8-(pyridin-4-yl)dibenzo[c,f]pyrido[1,2-a]azepin
-2-yl]acetamide (10 : R8 = C5- H4N, R2= COCHF2) . This
compound was prepared, in an analogous manner as
described in Example 6, from 9 (R8 = C5H4N) to afford
rel-2,2-difluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14bhexahy
dro-
10-methyl-8-(pyridin-4-yl)dibenzo[c,fJpyrido[1,2-a]aze
pin-2-yl]acetamide (10 : R8 = C5H4N, R2= COCHF2; 15
mg, 50 %). Data : (m/z) = 434 (M+H)+. Example 26,
rel-4-amino-N-[(2R, 10R, 14bR)- 1,2,3,4,10,1
4b-hexahydro- 10-methyl-8-
(pyridin-4-yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-yl]-1,
2,5-oxadiazole-3-carboxamide (10 : R8 = C5H4N, R2=
COC2H2N3O). This compound was prepared, in an
analogous manner as described in Example 6, from 9 (R8
= C5H4N) to afford
rel-4-amino-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-
10-methyl-8-(pyridin-4-yl)dibenzo[c,fJpyrido[1,2-a]aze
pin-2-yl]-1,2,5-oxadiazole-3- carboxamide (10 : R8 =
C5H4N, R2= COC2H2N3O; 23 mg, 70 %). Data : (m/z) = 



467 (M+H)+. Example 27, rel-2,2,2-trifluoro-N-[(2R,
10R, 14bR)- 1,2,3,4,10,1 4b-hexahydro- 10-
methyl-8-(pyrimidin-2-yl)dibenzo[c,f]pyrido[1,2-a]azep
in-2-yl]acetamide (10 : R8 = C4H3N2, R2= COCF3) . To a
stirred solution of 10 (R8 = Br, R2= COCF3; 100 mg,
0.22 mmol) in dioxane tributylstannylpyrimidine (98
mg, 0.26 mmol), CsF (72 mg, 0.473 mmol), Pd2 (dba)3
(palladium dibenzylideneacetone, 6 mg, 6.6 mmol) and
P(tBu)3 (10 % solution in hexane, 26 mmol) were added.
The reaction mixture was stirred overnight under
reflux. The reaction was quenched with H2O and the
organics were extracted into ethyl acetate. The
organic layer was washed with brine, dried (Na2SO4)
and concentrated under reduced pressure. The crude
product was purified by column chromatography on
silica, followed by preparative HPLC. Freeze-drying
from acetonitrile / H2O afforded
rel-2,2,2-trifiuoro-N-[(2R, 10R, 14bR)- 1,2,3 ,4,
10,14b-hexahydro- 10-methyl-8-
(pyrimidin-2-yl)dibenzo[c,fJpyrido[1,2-a]azepin-2-yl]a
cetamide (10 : R8 = C4H3N2, R2= COCF3; 3 1 mg, 3 1 %).
Data : (m/z) = 453 (M+H)+.Example 28, rel-N-[(2R, 10R,
14bR)- 1,2,3 ,4, 10,14b-hexahydro-10-methyl-8-
(pyrimidin-2-yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-yl]-
4-methyl-1,2,3-thiadiazole-5- carboxamide (10 : R8 =
C4H3N2, R2 = COC3H3N2S). This compound was prepared,
in an analogous manner as described in Example 3, from
10 (R8 = C4H3N2, R2 = COCF3) to afford
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14bhexahydro-
10-methyl-8-(pyrimidin-2-yl)dibenzo[c,f]pyrido[
1,2-a]azepin-2-yl]-4-
methyl-1,2,3-thiadiazole-5-carboxamide (10 : R8 =
C4H3N2, R2 = COC3H3N2S; 14 mg, 47 %). Data : (m/z) =
483 (M+H)+. Example 29, rel-2,2,2-trifluoro-N-[(2R,
10R, 14bR)- 1,2,3,4,10,1 4b-hexahydro- 10-
methyl-8-(pyrazin-2-yl)dibenzo[c,fJpyrido[1,2-a]azepin
-2-yl]acetamide (10 : R8 = C- 4H3N2, R2 = COCF3) .
This compound was prepared, in an analogous manner as
described in Example 27, from 10 (R8 = Br, R2 = COCF3)
to afford rel-2,2,2-trifluoro-N-[(2R,10R,14bR)-
1,2,3,4, 10, 14b-hexahydro-l
0-methyl-8-(pyrazin-2-yl)dibenzo[c,fJpyrido[1,2-a]azep
in- 2-yl]acetamide (10 : R8 = C4H3N2, R2 = COCF3; 24
mg, 24 %). Data : (m/z) = 453 (M+H)+. Example 30,
methyl rel-(2R,l OR, 14bR)- 1,2,3,4,10,1
4b-hexahydro-l 0-methyl-2-
(2,2,2-trifluoroacetylamino)dibenzo[c,fJpyrido[1,2-a]a
zepine-8-carboxylate (10 : R8 = COOCH3, R2 = COCF3) .
To a solution of 10 (R8 = CN, R2 = COCF3; 400 mg, 1
mmol) in EtOH (20 mL) a 6 N KOH solution in H2O (8.5
mL) was added. The mixture was heated in the microwave
to 120 0C (175 Watt) for 3 hours. Reaction mixture was
neutralized with a 2N HCl solution in H2O. The
reaction mixture was concentrated under reduced
pressure and coevapporated with toluene. The residue
was taken up in MeOH (30 mL) and triethylamine (277
ml, 2 mmol) and ethyl trifluoroacetate (597 ml, 5
mmol) were added. The reaction mixture was stirred
overnight at 55 0C and then concentrated under reduced
pressure. The crude product was purified by column
chromatography on silica to afford (10 : R8 = COOH, R2
= COCF3; 331 mg, 79 %). To a stirred solution of 10
(R8 = COOH, R2 = COCF3; 30 mg, 0.072 mmol) in methanol
(2 mL) at 0 0C, thionylchloride (300 ml, 3.46 mmol)
was added. Thereaction mixture was stirred overnight
at room temperature. The reaction mixture was quenched
with a saturated NaHCO solution in H O and the product
was extracted into ethyl acetate. The organics were
washed with brine, dried (Na SO ) and concentrated
under reduced pressure. The crude product was purified
by column chromatography on silica (Heptane : Ethyl
acetate = 8 : 2). Freeze-drying from acetonitrile / H
O afforded methyl rel-(2R, 10R, 14bR)- 1,2,3,4,10,1
4b-hexahydro- 10-methyl-2-(2,2,2-trifluoroacetylamino)
dibenzo[c,fJpyrido[1,2-a]azepine-8-carboxylate (10 :
R8 = COOCH , R2 = COCF3; 10.3 mg, 33 %). Data : (m/z)
= 433 (M+H)+. Example 31, ethyl
rel-(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl
2-(2,2,2-
trifluoroacetylamino)dibenzo[c,fJpyrido[1,2-a]azepine-
8-carboxylate (10 : R8 = COOCH2CH3, R2 = COCF3) . This
compound was prepared, in an analogous manner as
described in Example 30, from 10 (R8 = COOH, R2 =
COCF3) to afford ethyl
rel-(2R,10R,14bR)-1,2,3,4,10,14bhexahydro-
10-methyl-2-(2,2,2-trifluoroacetylamino)dibenzo[c,fJpy
rido[1,2-a]azepine- 8-carboxylate (10 : R8 =
COOCH2CH3, R2 = COCF3; 18.9 mg, 59 %). Data : (m/z) =
447 (M+H)+. Example 32, propyl
rel-(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl
2-(2,2,2-
trifluoroacetylamino)dibenzo[c,fJpyrido[1,2-a]azepine-
8-carboxylate (10 : R8 = COO(CH2)2CH3, R2 = COCF3) .
This compound was prepared, in an analogous manner as
described in Example 30, 



from 10 (R8 = COOH, R2 = COCF3) to afford propyl
rel-(2R,10R,14bR)- 1,2,3,4,10,14b-hexahydro-10-methyl
2-(2,2,2-trifluoroacetylamino)dibenzo-
[c,f]pyrido[1,2-a]azepine-8-carboxylate (10 : R8 =
COO(CH2)2CH3, R2 = COCF3; 10.3 mg, 33 %). Data : (m/z)
= 461 (M+H)+. Example 33, rel-(2R, 10R, 14bR)- 1,2,3
,4, 10,14b-hexahydro- 10-methyl-N-phenyl-2-
(2,2,2-trifluoroacetylamino)dibenzo[c,fJpyrido[1,2-a]a
zepine-8-carboxamide (10 : R8 = CONH (C6H5), R2 =
COCF3) . To a stirred solution of 10 (R8 = COOH, R2 =
COCF3; 40 mg, 0.096 mmol) in DMF, TBTU (46 mg, 0.144
mmol) and DIPEA (84 ml, 0.48 mmol) were added. Then
aniline (10 ml, 0.11 mmol) was added and the reaction
mixture was stirred for 40 hours at room temperature.
The reaction was quenched with H2O and the organics
wereextracted into DCM. The organic layer was dried
over a separation filter and concentrated under
reduced pressure. The crude product was purified by
preparative HPLC, this afforded rel-(2R, 10R, 14bR)-
1,2,3 ,4, 10,14b-hexahydro- 10-methyl-Nphenyl-
2-(2,2,2-trifluoroacetylamino)dibenzo[c,f]pyrido[1,2-a
]azepine-8-carboxamide (10 : R8 = CONH (C6H5), R2 =
COCF3; 27.3 mg, 58 %). Data : (m/z) = 494 (M+H)+.
Example 34, rel-(2R, 10R, 14bR)- 1,2,3 ,4,
10,14b-hexahydro- 10-methyl-N-(pyridin-4-
yl)-2-(2,2,2-trifluoroacetylamino)dibenzo[c,fJpyrido[1
,2-a]azepine-8-carboxamide (10 : R8 = CONH (C5H4N), R2
= COCF 3) . This compound was prepared, in an
analogous manner as described in Example 33, from 10
(R8 = COOH, R2 = COCF3) to afford
rel-(2R,10R,14bR)-1,2,3,4,10,14bhexahydro-
10-methyl-N-(pyridin-4-yl)-2-(2,2,2-trifluoroacetylami
no)dibenzo[c,fJpyrido[ 1,2-a]azepine-8-carboxamide (10
: R8 = CONH(C5H4N), R2 = COCF3; 17.5 mg, 37 %). Data :
(m/z) = 495 (M+H)+.) = 495 (M+H)+. Example 35,
rel-(2R, 10R, 14bR)- 1,2,3 ,4,
10,14b-hexahydro-N-(2-methoxypyrimidin-
5-yl)-10-methyl-2-(2,2,2-trifluoroacetylamino)dibenzo[
c,fJpyrido[1,2-a]azepine-8- carboxamide (10 : R8 =
CONH(C6H6NO), R2 = COCF3) . This compound was
prepared, in an analogous manner as described in
Example 33, from 10 (R8 = COOH, R2 = C0CF3) to
rel-(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-
N-(2-methoxypyrimidin-5-yl)-10-methyl-2-(2,2,2-trifluo
roacetylamino)dibenzo-
[c,f]pyrido[1,2-a]azepine-8-carboxamide (10 : R8 =
CONH(C6H6NO), R2 = COCF3; 35.5 mg, 7 1 %). Data :
(m/z) = 525 (M+H)+. Example 36, rel-(2R, 10R, 14bR)-
1,2,3 ,4, 10,14b-hexahydro-N-(2-methoxyphenyl)- 10-
methyl-2-(2,2,2-trifluoroacetylamino)-dibenzo[c,f]pyri
do[1,2-a]azepine-8-carboxamide (10 : R8 = CONH
(C7H7O), R2 = COCF3) . This compound was prepared, in
an analogous manner as described in Example 33, from
10 (R8 = COOH, R2 = COCF3) to
rel-(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-
N-(2-methoxyphenyl)-10-methyl-2-(2,2,2-trifluoroacetyl
amino)-dibenzo[c,fJpyrido[ 1,2-a]azepine-8-carboxamide
(10 : R8 = CONHC7H7O, R2 = COCF3; 30.3 mg, 6 1 %).
Data : (m/z) = 524 (M+H)+.Example 37, rel-2,2,2-triflu
sro-N-[(2R, 10R, 14bR)- 1,2,3,4,10,1 4b-hexahydro-10-
methyl-8-(2-methyltetrazol-5-yl)dibenzo[c,f]pyrido[
1,2-a]azepin-2-yl]acetamide (10 : R8 = C2N4H3, R2 =
COCF3) . To a solution of 10 (R8 = CN, R2 = COCF3; 210
mg, 0.53 mmol) in DME (3 mL), trimethylsilylazide (278
ml, 2.12 mmol) and dibutyltinoxide (52 mg, 0.21 mmol)
were added. The mixture was heated in the microwave to
160 0C (300 Watt) for 45min. The reaction mixture was
quenched with 0.2 N NaOH and washed with ethyl
acetate. Then the basic waterlayer was acidified with
2 N HCl and extracted into ethyl acetate. The organic
layer was washed with H2O and brine, dried (Na2SO4)
and concentrated under reduced pressure to afford (10,
R8 = CN4H, R2 = COCF3; 208 mg, 89 %). Data : (m/z) =
443 (M+H)+. To a solution of 10 (R8 = CN4H, R2 =
COCF3; 200 mg, 0.45 mmol) in acetone/DMF (1/1 20 mL)
Na2CO3 (72 mg, 0.68 mmol) was added followed by MeI
(280ml, 4.5 mmol). The reaction mixture was stirred
for 3 hours at room temperature. The reaction was
quenched with 2N HCl and extracted into ethyl acetate.
The organic layer was washed with H2O and brine, dried
(Na2SO4) and concentrated under reduced pressure. The
crude product was purified by column chromatography on
silica (Heptane : Ethyl acetate = 6 : 4) to afford
rel-2,2,2-trifiuoro-N-[(2R,10R,14bR)-1,2,3,4,10,14bhex
ahydro-
10-methyl-8-(2-methyltetrazol-5-yl)dibenzo[c,fJpyrido[
1,2-a]azepin-2- yl]acetamide (10, R8 = C2N4H3, R2 =
COCF3; 99 mg 48 %). Data : (m/z) = 457 (M+H)+. Example
38, rel-2-chloro-2,2-difiuoro-N-[(2R, 10R, 14bR)-
1,2,3 ,4, 10,14b-hexahydro-
10-methyl-8-(2-methyltetrazol-5-yl)dibenzo[c,f]pyrido[
1,2-a]azepin-2-yl]acetamide (10 : R8 = C2N4H3, R2 =
COCClF2) . This compound was prepared, in an analogous
manner as described in Example 3, from 



10 (R8 = C2N4H3, R2 = COCF3) to afford
rel-2-chloro-2,2-difiuoro-N-[(2R,10R,14b-
R)-1,2,3,4,10,14b-hexahydro-10-methyl-8-(2-methyltetra
zol-5-yl)dibenzo[c,fJpyrido-
[1,2-a]azepin-2-yl]acetamide (10 : R8 = C2N4H3 R2 =
COCClF2; 24 mg, 73 %). Data : (m/z) = 473 (M+H)+.
Example 39, rel-N-[(2R, 10R, 14bR)- 1,2,3 ,4,
10,14b-hexahydro- 10-methyl-8-(2-
methyltetrazol-5-yl)dibenzo[c,f]pyrido[
1,2-a]azepin-2-yl]-4-methyl- 1,2,3-thiadiazole-
5-carboxamide (10 : R8 = C2N4H3, R2= COC3H3N2S).This
compound was prepared, in an analogous manner as
described in Example 3, from 10 (R8 = C2N4H3, R2 =
COCF3) to afford
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-
10-methyl-8-(2-methyltetrazol-5-yl)dibenzo[c,f]pyrido[
1,2-a]azepin-2-yl]-4-
methyl-1,2,3-thiadiazole-5-carboxamide (10 : R8 =
C2N4H3 R2 = COC3H3N2S; 17 mg, 50 %). Data : (m/z) =
487 (M+H)+. Example 40, rel-2,2,2-trifluoro-N-[(2R,
10R, 14bR)- 1,2,3,4,10,1 4b-hexahydro- 10-
methyl-8-(pyrimidin-4-yl)dibenzo[c,f]pyrido[1,2-a]azep
in-2-yl]acetamide (10 : R8 = C4N2H3, R2 = COCF3) . A
solution of 10 (R8 = Br, R2 = COCF3; 1.9 g, 4.19
mmol), KOAc (1.23g, 12.6 mmol) and bispinacolatoboron
(1.17 g, 4.61 mmol) in DMF (60 mL) was degassed by
bubbling nitrogen through for 15 minutes. PdCl2
(dppf)2 ([1,I' Bis(diphenylphosphino)
ferrocene]dichloropalladium(II); 103 mg, 0.13 mmol)
was added and the reaction mixture was stirred
overnight at 800C. The reaction was quenched with H2O
and the product was extracted into ethyl acetate. The
organic layer was washed with brine, dried (Na2SO4)
and concentrated under reduced pressure. The crude
product was purified by column chromatography on
silica (Heptane : Ethyl acetate = 85 : 15) to afford
10 (R8 = C6Hi2BO2, R2 = COCF3; 1.06 g, 5 1 %). Data :
(m/z) = 501 (M+H)+. To a stirred solution of 10 (R8 =
C6Hi2BO2, R2 = COCF3; 1.12g, 2.24 mmol) in a mixture
of dioxane (42 mL) and H2O (7 mL) PdCl2 (PPh3)2 (47
mg, 0.067 mmol), K3PO47 H2O (910 mg, 2.69 mmol), AsPh3
(47 mg, 0.154 mmol) and 4,6- dichloropyrimidine (918
mg, 6.16 mmol) were added. The reaction mixture was
stirred overnight at 1000C. The reaction was quenched
with a saturated NaHCO3 solution in H2O and the
product was extracted into ethyl acetate, washed with
brine, dried (Na2SO4) and concentrated under reduced
pressure. The crude product was purified by column
chromatography on silica affording (10 : R8 =
C4H2N2Cl, R2 = COCF3; 0.64g, 63 %). Data : (m/z) = 487
(M+H)+. To a stirred solution of 10 (R8 = C4H2N2Cl, R2
= COCF3; 614 mg, 1.26 mmol) in THF (50 mL) and ammonia
(22 mL), zinc (2.17g 33.2 mmol) was added. The
reaction mixture was stirred for 5 hours under reflux.
The reaction was quenched with a saturated NaHCO3
solution in H2O and filtered over decalite. The
product was extracted into ethyl acetate, washed with
brine, dried (Na2SO4) and concentrated under reduced
pressure. The crude product was purified by column
chromatography on silica affording
rel-2,2,2-trifiuoro-N-[(2R, 10R, 14bR)- 1,2,3,4,10,1
4b-hexahydro- 10-methyl-
8-(pyrimidin-4-yl)dibenzo[c,fJpyrido[1,2-a]azepin-2-yl
]acetamide (10 : R8 = C4H3N2, R2 = COCF3; 485 mg, 85
%). Data : (m/z) = 453 (M+H)+.Example 41,
rel-2,2,2-triflu sro-N-[(2R, 10R, 14bR)- 1,2,3,4,10,1
4b-hexahydro-10-
methyl-8-(pyridin-2-yl)dibenzo[c,f]pyrido[1,2-a]azepin
-2-yl]acetamide (10 : R8 = C5H4N, R2= COCF3) . To a
stirred solution of 10 R8 = C6Hi2BO2, R2= COCF3; 50
mg, 0.10 mmol) in a mixture of dioxane (3 mL) and H2O
(0.5 mL) PdCl2 (PPh3)2 (6 mg, 8.55 mmol), K3PO4.7H2O
(40 mg, 0.12 mmol), AsPh3 (6 mg, 19.6 mmol) and
2-bromopyridine (26.3ml, 0.28 mmol) were added. The
reaction mixture was stirred overnight at 1000C. The
reaction was quenched with a saturated NaHCO3 solution
in H2O and the product was extracted into ethyl
acetate, washed with brine, dried (Na2SO4) and
concentrated under reduced pressure. The crude product
was purified by column chromatography on silica
followed by preparative HPLC to afford pure
rel-2,2,2-trifluoro-N- [(2R, 10R, 14bR)- 1,2,3 ,4,
10,14b-hexahydro- 10-methyl-8-(pyridin-2-
yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-yl]acetamide. (10
: R8 = C5H4N, R2= COCF3; 8 mg, 18 %). Data : (m/z) =
452 (M+H)+. Example 42,
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methy
l-8-
(pyrimidin-4-yl)dibenzo[c,fJpyrido[1,2-a]azepin-2-yl]-
4-methyl-1,2,3-thiadiazole-5- carboxamide (10 : R8 =
C4H3N2 , R2= COC3H3N2S). This compound was prepared,
in an analogous manner as described in Example 3, from
10 (R8 = C4H3N2, R2= COCF3) to afford
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14bhexahydro-
10-methyl-8-(pyrimidin-4-yl)dibenzo[c,f]pyrido[
1,2-a]azepin-2-yl]-4-
methyl-1,2,3-thiadiazole-5-carboxamide (10 : R8 =
C4H3N2, R2= COC3H3N2S; 20 mg, 62 %). Data : (m/z) =
483 (M+H)+. Example 43, rel-2,2-chloro-N-[(2R, 10R,
14bR)- 1,2,3 ,4, 10,14b-hexahydro- 10-methyl-
8-(pyrimidin-4-yl)dibenzo[c,fJpyrido[1,2-a]azepin-2-yl
]acetamide (10 : R8 = C4H3N2, 



R2= COCHCl2) . This compound was prepared, in an
analogous manner as described in Example 3, from 10
(R8 = C4H3N2, R2= COCF3) to afford
rel-2,2-chloro-N-[(2R,10R,14bR)-1,2,3,4,-
10,14b-hexahydro-10-methyl-8-(pyrimidin-4-yl)dibenzo[c
,fJpyrido[1,2-a]azepin-2- yl]acetamide (10 : R8 =
C4H3N2 R2= COCHCl2; 17 mg, 53 %). Data : (m/z) = 468
(M+H)+.Example 44,
rel-N-[2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl
-8-
(pyrimidin-4-yl)dibenzo[c,f]pyrido[1,2-a]azepi-n2-yl]m
ethanesulfonamide (10 : Rg C4 3N2, R2 =COSO 2CH- ).
This compound was prepared, in a analogous manner
described in E a ple 3, om 10 g C 3N R2 = COCF 3) to
afford rel-N-[(2R,10R,l4bR)-1,2,3,4,10,14bxi ydr-1
0~)-aet m b m pal (10 ; R = H N , R = 22 mg, 11 %).
Data : (m/z) - 435 (M+H) + . C O C C H x n p e 45, r
ct o a-2 2-- q - 10-methyl-S-(pyiimid - a-4-yl)d b i
o[c %yrido[l 52 a] ep (10 ; R C H3N 2 =COCClF 2) Tfai
compound was prepared,, i analogous m i: as described
i Example 3, ' o 10 (R8 C iH N 3 E = COCF 3) t o d
tel-2-oHoro^ s2-dm oro-N-[(2R,10Il,I4b- > l 334s Q 4
e! di Ia p ita y oetairLide (10 ; C H - COCClF 2 3
rag, 70 ) Data; (m/z) 469 (M+H) +. E le 4 - rd-S-a i
o- l yi d y d q -O pyTido l a a (U . R8 3N2- CQCH
N3O). This COInPOVIiId WaS a e, i a analogous manner
as e bed plb6, Irom 10 C g = C 3 COCF 3) to or
rel-5-amiiio-N-[(2R 10lUl4bR>l 32,3,4.- l
2.5-oxadiaz:ol-4-carl3 q - d (10 : R C 3 COCH K 3O;
22mg5 ) . Data i (ra / ) 46S ( )+ . E antplc47, rd-2,2
2-triftucffo-N'-[(2R s4S,10R J14bR)-l s2,3
34,1044b-hexaliydro-4 10- dimetEyUib bi-zo[c
gpyrido[l"2-a]a p-fl-2-yl3aceiHi--dd (10 : 2 -COCFs
5K4 CH3) . To a stvabd solution 9 (E = C 34 mg, 0,12
jrmol) (prepared in. -in, analogous manner as
described above i Example 1); in MeOH (5 foL),
ttiethylamke ( l ml 0.5S .01) eidiyltrMuoioaeet-ita C
ml, C 5 jnt pol) w r added and flie reaction tni tu
tested to 50 a ld for 5 hours. The reaction mxcure
wasconcentrated Hinder reduced pressure then pttnfied
by clutra ohnoms.o :f hj on silica to afford  ii t Q-
2I t iy dib - [c5| ]p; : COCF R4 CH3) . (24 m 53 %).
Data : (m/z) 3S9 (M+H) + mp l 4S rel-N4<2R 5lR,  4b )-
-cy me1-iyldibi 20[c (10, CN, -CON(CHa)O(CHb)) To a t
ed solution of (R = CN; 75 mg, 0.248 mmo) in ethyl
acetate (4 ipL)., g&talytic atnoi at of activated
carbon. -ffldMchlorox tlTiylcMorofo n e (35 mL. 0.298
tnmol) ere added. T reaction mixture was heated to t
mperat After 5 hours the raaction tpi s filtered over
dacalite concentrated er ieduced priss re to give 9 (K
CN- CNO). To a stifccxed solution of aocyatiate 9 (R8
CN, R CNO) i ethyl a c a e (10 mL) Et3N (173 L, L25
mmsl) d N,O-dimth.yl iydroxyla p Cl (121 m 1.25 mmol)
were added a d t reaction was stirred overnight at 5O
C. Then reaction was que ch ed w h a saturated NaHCOa
solution I Q and tha product was tr ted into etkyl
acetate. The organica w washed with O a saturated NaCi
aohitioii in O dried ( f SO concentrated under reduced
pressure. The crude product was purified by c l c t
,dbrs at grapiy on s ca, followaid by pxap&rative
HPLC. Freezcdryiug from acctonitrile/HsO afforded tel
- [( R 10 14'bR)-8-cya cD-l 2l,3 4. O| 14b- Jie
ydro-10-met3ryldibeii2"[e B p Ido(l 32-a]a er- -2 (10,
R CN, R2 = CONCCHS)O(CH ; 30 mg. 31%), Data ; OnAs)
391 (M+H) +. E p 4 reL-N-[(2:E^10] 4bR)-8-cy b z a Ql
,2 ph -2-gl] 2  c (IO : R8 CN, = A stiixbd solution of
(Ra CN; 25 tng. 0.0825 mmol) andtaetbylami ae (14 t L
0,099 ramol) piDCM (2 mL) was cooled to 0 0C. Acet
axyacety cbloride (11 mL 0.09? ) O - s added and the
leactjon was stuied at room teraperaturo for 2 hotirs.
The re o was uen ed with a saturated NaHCO solution H
O and the prodwt was rtr-icted into DCM'. T organics
were dded and concentrated under reduced 



r s u I c ad produot was purified l y colviwwi
chxom&togfaphy on silica to give 10 (Ra C COCMjOC(O)CH
3; 30 mg, 90 %) Data : (naL = 404 ( .To a stirred
solution of 10 (R8 = CN, R2 = COCH2OC(O)CH3; 30 mg,
0.075 mmol) in MeOH (3 mL) KOH (42 mg, 0.75 mmol) in
H2O (1.5 mL) was added and the reaction mixture was
stirred at room temperature for 15 minutes. The
reaction mixture was poured into H2O and the product
was extracted into ethyl acetate. The organics were
washed with H2O and brine, dried (Na2SO4) and
concentrated under reduced pressure.The crude product
was purified by column chromatography on silica,
followed by preparative HPLC. Freeze-drying from
acetonitrile/H2O afforded rel-N-
[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-hexahydro-10-met
hyldibenzo[c,f]pyrido[1,2-
a]azepin-2-yl]-2-hydroxyacetamide (10, R8 = CN, R2 =
COCH2OH; 7.5 mg, 28%). Data : (m/z) = 362 (M+H)+.
Example 50,
rel-(2R,10R,14bR)-2-[(N,N-dimethylaminocarbonyl)amino]
- 1,2,3,4, 10, 14b-hexahydro-l
0-methyl-N-phenyldibenzo[c,f]pyrido[1,2-a]azepine-8-
carboxamide (10 : R8 = CONH(C6H5), R2= CON(CH3)2) .
This compound was prepared, in an analogous manner as
described in Example 3, from 10 (R8 = CONH(C6H5), R2 =
COCF3) to afford
rel-(2R,10R,14bR)-2-[(N,Ndimethylaminocarbonyl)
amino]- 1,2,3 ,4, 10,14b-hexahydro-
10-methyl-Nphenyldibenzo[
c,f]pyrido[1,2-a]azepine-8-carboxamide (10 : R8 =
CONH(C6H5), R2 = CON(CH3)2; 7.4 mg, 30%). Data : (m/z)
= 469(M+H)+. Example 51,
rel-2,2,2-trifiuoro-N-[(2R,10R,14bR)-8-[4,5-dihydrooxa
zol-2-yl]- 1,2,3,4,10,1 4b-hexahydro-
10-methyldibenzo[c,f]pyrido [1,2-a]azepin-2-yl]
acetamide (10 : R8 = C3H4NO, R2= COCF3) . To a stirred
solution of 10 (R8 = COOH, R2 = COCF3; 200 mg, 0.48
mmol) in DCM (4 mL) and DMF (one drop), oxalylchloride
(65 mL, 0.72 mmol) was added. The reaction mixture was
stirred for 1 hour at room temperature and then
concentrated under reduced pressure. The crude acid
chloride was dissolved in DCM ( 1 mL) and added to a
solution of amino ethanol (60 mL, 0.96 mmol) and Et3N
(130 mL, 0.96 mmol) in DCM (3 mL). The reaction
mixture was stirred for 1 hour at room temperature,
then quenched with a saturated NaHCO3 solution in H2O
and the product was extracted into ethyl acetate. The
organics were washed with a saturated NaCl solution in
H2O, dried (Na2SO4) and concentrated under reduced
pressure. The crude product was purified by column
chromatography on silica to give (10 : R8 =
C(O)NHCH2CH2OH, R2 = COCF3; 152 mg, 69%).To a stirred
solution of 10 (R8 = C(O)NHCH2CH2OH, R2 = COCF3; 150
mg, 0.325 mmol) in DCM (5 mL), SOCl2 ( 90 mL, 0.65
mmol) was added. The reaction mixture was stirred
overnight at room temperature. The reaction was
quenched with a saturated NaHCO3 solution in H2O and
the product was extracted into DCM. The organics were
washed with a saturated NaCl solution in H2O, dried
over Na2SO4 and concentrated under reduced pressure.
The crude product was purified by column
chromatography on silica to give
rel-2,2,2-trifiuoro-N-[(2R,10R,14bR)-8-[4,5-dihydrooxa
zol-2-yl]- 1,2,3,4, 10,
14b-hexahydro-10-methyldibenzo[c,f]pyrido[1,2-a]azepin
-2-yl]acetamide (10 : R8 = C3H4NO, R2 = COCF3; 60 mg,
42%). Data : (m/z) = 444 (M+H)+. Example 52,
rel-2,2,2-trifiuoro-N-[(2R, 10R, 14bR)- 1,2,3,4,10,1
4b-hexahydro- 10-
methyl-8-nitrodibenzo[c,f]pyrido[1,2-a]azepin-2-yl]ace
tamide (10 : R8 = NO3, R2 = COCF3) . A solution of 10
(8= H, R2 = COCF3; 76 mg, 0.2 mmol) in DCM (1.5 mL)
was cooled to 0C and fuming nitric acid (21 ml, 0.5
mmol) was added in portions. The ice/water bath was
removed and the reaction mixture turned red. After
lOmin the reaction was quenched with aqueous NaHCO3
extracted with DCM, dried (Na2SO4) and concentrated
under reduced pressure. The crude product was purified
by column chromatography on silica (Heptane : Ethyl
acetate = 7:3) followed by preparative HPLC.
Freeze-drying from acetonitrile/ H2O afforded
rel-2,2,2-trifluoro-N-
[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-8-ni
trodibenzo[c,f]pyrido[1,2- a]azepin-2-yl]acetamide)
(10, R8= NO2, R2 = COCF3; 6 mg, 7%. Data : (m/z) = 420
(M+H)+. Example 53,
rel-2,2,2-trifiuoro-N-[(2R,10R,14bR)-8-formyl-1,2,3,4,
10,14bhexahydro-
10-methyldibenzo[c,f]pyrido[1,2-a]azepin-2-yl]acetamid
e (10 : R8 = CHO, R2 = COCF3) . Oxalyl chloride (0.594
mL, 6.8 mmol) was added drop wise to a stirred
solution of N,N-dimethylformamide (3.5 mL) at 00C. The
reaction mixture was stirred for 25 min at 00C and a
white precipitate was formed. A solution of 10 (R8= H,
R2 = COCF3; 510 mg, 1.36 mmol) in
N,N-dimethylformamide (2.5 mL) was then added to the
reaction mixture and heated to 700C. After 1.5 h the
reaction mixture was cooled, quenched with aqueous
NaHCO 3 and the product was extracted into ethyl
acetate, dried (Na2SO ) and concentrated under reduced
pressure. The crude product was purified by column 



chromatography on silica (Heptane : Ethyl acetate =
7:3) followed by preparative HPLC. Freeze-drying from
acetonitrile/ H2O afforded rel-2,2,2-trifluoro-N[(2R,
10R, 14bR)-8-formyl- 1,2,3 ,4, 10,14b-hexahydro-
10-methyldibenzo[c,f]pyrido [1,2-
a]azepin-2-yl]acetamide (10, R8= CHO, R2 = COCF3;164
mg, 30%). Data : (m/z) = 403(M+H) +. Example 54,
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-8-[l-(hy
droxyimino) ethyl]- 10-methyldibenzo[c,f]pyrido[l
,2-a]azepin-2-yl]-4-methyl- 1,2,3-
thiadiazole-5-carboxamide (10 : R8 = C (CH3)NOH R2 =
COC3H3N2S). This compound was prepared, in an
analogous manner as described in Example 13, from 10
(R8 = COCH3, R2 = COC3H3N2S) to afford
rel-N-[(2R,10R,14bR)-1,2,3,4,- 10,14b-hexahydro-8-[
1-(hydroxyimino)ethyl]- 10-methyldibenzo[c,fjpyrido[
1,2-a]azepin-
2-yl]-4-methyl-1,2,3-thiadiazole-5-carboxamide (10: R8
= C(CH3)NOH, R2 = COC3H3N2S; 170 mg, 49%). Data: (m/z)
= 462 (M+H)+. Example 55, Glucocorticoid receptor
binding activity. The affinity of compounds was tested
using a Glucocorticoid Receptor Competitor Assay kit
(PanVera (r)) . Components of the kit were thawed from
- 8O0C on ice (Fluormone GS1, recombinant human-GR
(GR)) or at room temperature (GR screening buffer,
stabilising peptide and DTT). 1OmM test compounds were
manually diluted to 20mM then serially diluted to a
final concentration range of l OmM to O.lnM using the
BioMek 2000 (Beckman-Coulter) into a black walled 384
welled plate (Matrix technologies). In the following
order: fluormone GSl (InM final concentration) is
added to all wells excluding the buffer control wells,
GR (4nM final concentration) is added to all wells
except minimum and buffer control wells, Cortisol
(lOmM final concentration) is added to fluormone GS1
control wells only, buffer is added to all wells to a
final volume of 40ml . The plate is covered and
incubated at room temperature with agitation for 90
minutes. Readings were taken using the Analyst (LJL)
in fluorescence polarisation reading mode. The MilliP
ratio is calculated from cps readings obtained in
parallel and perpendicular mode. The percent effect of
the bound ligand is calculated at each concentration
and the dose response curves plotted allowing the EC50
to be calculated. This is compared to the known
standard ( 1l b ,17b)-
1l-(l,3-benzodioxol-5-yl)-17-hydroxy-17-(l-propynyl)es
tra-4,9-dien-3-one (CAS No. 189035-07-2), EC50 = 10 8M
) . All compounds exemplified have binding activities
< 2 x 10 8M.Esaaip e 5 , - -O al responses in vitro To
quantify the ability of compounds to inhibit
infUnnniatoiy gene e r es io n vitro ra-pomes of
compounds were evaluated p th,e huxnaacell li U2OS
that was stably teansfected i x recombinant G R, DNA.
U2OS cells were stimulated WiHiTNP and IENg which
leads t<? t . secretion of MCF-1 in th supernatant
Secretion of MCP- 1 Was qttantifiad indirectly by th
se of two aQti-huma -MCF-., a&t-bodies. one labeled
-with t fluorescent donor Eutopinx a, the second X
labeled wit t fl u sce acceptor Anopb.yn?ooyania
(APC). Secretion of MCP-I i supernatant a quantified y
measuring n m ion wav e .of APC (665 nni) whe A
Europium is ctated at 340 nro. T abilily of comp aimds
(prednisolone or compounds accoydt ag to fstraula J)
to inhibit MCP-I expression was quantified and EC 0
values "were calculated. AUcompounds empi fe wer s in
s assay have ShOWn potent m vitro -in a a oiy
properties of < 2 i 0" M, xa e An aini nato y activity
vfvo. The o c of compounds to inhibit inflammation a
be quantified in a model in which mice ate tr ate with
lipopolysaccha pde (LPS). Anti-infl-ittirnato  y e ect
m s t ied as inl bH-ion of LPS-iiiduca4 TNF (S.R. Hyde
R.E. McC Et u , j ifectioii & Immwaily, 0 976-9S2
(1992)% Mice r treated i.p. "with 0,5 mg LPS. Cot
pounds according to formula I gre dosed systemicaUy by
oral adinimstration at I h before t induction LPS 15
ho r r LPS ndnctioa, serttm is eollbcted and  CB are
sacrificed. TNFa l v l i serum are quantified using a
conuxierciatly available Elisa-k t accartimg to se
pto-is of supplier. A selection (e am l 3 , 12, 16,
19, 20 26, 38, 39, 42, 54) of coapoimda exemplified
were tested i tMs  t i d L All tested compounds snow -
ti- apunatoiy activity .th model with a ED50 < 10
mg/kg) , E am e Anti-arthritic activity n v e ability
of compounds to kMhit arthritis c be tested in
Collagen type H nduced Arthritis model ic e (D-E. Tr
ntham t a p Med 146; S57-S6S (1977)) . Jh this model
male Dbg/1 mice are immunized a b ted (after 3 weeks)
-with. Collagen. Art- ritis is scored as swelling of p
Mice that develop a ritis ate orally treated for 3
weeks eitiW i prednisolone or compounds according to
fo m l I h therapeuticmodel). In the model, further
development of arthritis is scored as paw swelling 3
times a week. After 3 weeks, mice are sacrificed.
Potency of compounds to inhibit arthritis is
quantified as the ability to inhibit paw swelling. A
selection (examples 5, 12, 



19, 20, 39, 54) of compounds exemplified were tested
in this model. All tested compounds show
anti-arthritic activity in the model with an ED50 < 10
mg/kg).Claims 1. A compound according to general
formula I : Formula I or a pharmaceutically acceptable
salt thereof. wherein the R groups have the following
meanings: -Ri is -H or -(l-4C)alkyl; -R2 is -C(O)Ri 5
Or-SO2Ri5; -R3 is -H, -(1-4C) alkyl or -ORi 6; -R4 is
-H, -(l-4C)alkyl or -ORi 6; -R6 is -H or -C(Ri 6)NORi
6; -R is -H, -halogen, -cyano; -(1-6C) alkyl,
-(2-6C)alkenyl or -(2-6C)alkynyl, all optionally
substituted with amino, -hydroxyl or -halogen; -R8 is
-H, -cyano, -halogen, -nitro; -(1-6C) alkyl,
-(2-6C)alkenyl, -(2-6C)alkynyl or -0( 1-6C)alkyl, all
optionally substituted with -amino, -hydroxyl or
-halogen; -(hetero)aryl, optionally substituted with
-cyano, -halogen, -(l-4C)alkyl, -(1- 4C)alkoxy,
-(l-4C)alkoxy(l-4C)alkyl or -(hetero)aryl; -C(Ri
6)NORi 6, -C(O)N(Rn) 2, -C(O)Ri 8, -C(O)ORi 9,
-NHC(O)R 20, or - NHS(O) 2R2I; -Rg is -H, -halogen,
-cyano, or -(l-4C)alkyl, optionally substituted with
-halogen; -Rio is -H or -(l-4C)alkyl; -Rn is -H; -Ri2
is -H, -cyano or -(l-4C)alkyl;- .1 is -H, -(l-4C)a
kyl, -halogen o* -ft-iyl; "Ri s -H, -'halogen, -cya pO
-(l-4G)alkyl at ( tero)a y -Ris is "H; -(l~6C)alfcyi
-(2-6C)allcenyl, <2-6C)aIkynyVQ(-^6C)atyt -O a fceiiyl
or -O(2-6C)alkyQyl all optionally substituted t e or o
-OH -halogen, eyan aor (he ro) yl ; -(heteo)aiyl,
optionally substituted -with. -(l-4C)aIkyL, -halogen
or - a - 2 <di)(l-4C)a%la tnitin. l -4C) l o( 4C) i l
yI "(l"4C)aU q y( 4C)alfeyl or -NRi 6ORi 5 ; R J -H
.(1-6C)SUy], -(2-6C>lk"nyl or -( . C) Ik y -Ri is -H;
-(l-6C)atkyI }  oaally substitutsd L-Mogeii s
"(l"4C)E3lko y or (hetero)aiyl 3 optionally
substitotedTvith -halogen, -(l-4C)a kyl or
-(l-4C)alk"xyj -(3-6C)cycloalkyl or - (het yl
optionally substituted witli -halogen, (  - 4C)a l y l
o -(l-4C)atl-:oxy; -Ris is -H, -MH car -(l-4C)j0kyl,
optionally substitute., tb. "011, -halogen, - cyatio
or -S(l-4C)alky ; -R is -H r -(l- al y optionally
substituted with -OBC or -halogen; a d -R20 -H;
-(l-6C)alJsyl or -(2-6C)alkeayl l both optionally
substituted by -halogen, -0(1- 6C)atkyl, -(hetero)aryl
s optionally subst t ad with -(l-4C)al_syl o halogen,*
-(3-6C)eycloaH<yl, (X- C) o y -d.-6C)alkenyloxy; or -
hetero) , optionally substituted with i-(l-4C)aIkyl);
-TSIHa, -NH(l-6C)alkyl or -NH(heter s)aryl); R2i i -H
or -(l-6C)atbyl. , A cajapotmd according to claim I wb
- -R R7 -R - i , -R -R  .a e H and -R and ie are -H or
-(l-4C)aIkyL A compound according t o claims 1 o 2
-whereia -IGLi is -H; R is -H -cyaiio or alo ;
-(heteto)atyl optioaally s b tit d vatb, -ca-4C)aEcyl;
-C(R ) O S -C(O)N(Ri7K -C(O)R or -C(O)OKi ; -K. O s
-(l~4C)slkyl;-R1 5 is -(l-6C)alkyl, optionally
substituted with one or more -halogen or -
(hetero)aryl; -(hetero)aryl, optionally substituted
with -(l-4C)alkyl or -NH2; or -(di)( 1-4C)alkylamino ;
-R17 is -(hetero)aryl, optionally substituted with
-(l-4C)alkoxy; -R18 is -(l-4C)alkyl and -R19 is
-(l-6C)alkyl. 4 . A compound selected from the group
of
rel-N-[(2R,10R,14bR)-8-bromo-1,2,3,4,10,14b-hexahydro-
10- 



methyldibenzo[c,fJpyrido[1,2-a]azepin-2-yl]-2,2,2-trif
luoroacetamide;
rel-N-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-hexahydro-
10-
methyldibenzo[c,fJpyrido[1,2-a]azepin-2-yl]-2,2,2-trif
luoroacetamide; rel-2,2-dichloro-N-[(2R, 10R,
14bR)-8-cyano- 1,2,3,4,10,1 4b-hexahydro- 10-
methyldibenzo[c,fJpyrido[1,2-a]azepin-2-yl]acetamide;
rel-2,2,2-trifiuoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-he
xahydro-10-
methyldibenzo[c,fJpyrido[1,2-a]azepin-2-yl]acetamide
rel-N-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-hexahydro-
10-
methyldibenzo[c,fJpyrido[1,2-a]azepin-2-yl]-4-methyl-1
,2,3-thiadiazole-5- carboxamide;
rel-N-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-hexahydro-
10-
methyldibenzo[c,fJpyrido[1,2-a]azepin-2-yl]-2,2-difluo
roacetamide;
rel-N-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-hexahydro-
10-
methyldibenzo[c,fJpyrido[1,2-a]azepin-2-yl]methanesulf
onamide;
rel-N-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-hexahydro-
10-
methyldibenzo[c,fJpyrido[1,2-a]azepin-2-yl]ethanesulfo
namide;
rel-N'-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-hexahydro
-10-
methyldibenzo[c,fJpyrido[1,2-a]azepin-2-yl]-N,N-dimeth
ylaminosulfamide;
rel-N-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-hexahydro-
10-
methyldibenzo[c,fJpyrido[1,2-a]azepin-2-yl]-3,5-dimeth
ylisoxazole-4- carboxamide;
rel-N-[(2R,10R,14bR)-8-acetyl-1,2,3,4,10,14b-hexahydro
-10-
methyldibenzo[c,fJpyrido[1,2-a]azepin-2-yl]-2,2,2-trif
luoroacetamide;
rel-N-[(2R,10R,14bR)-8-acetyl-1,2,3,4,10,14b-hexahydro
-10-
methyldibenzo[c,f]pyrido[1,2-a]azepin-2-yl]-4-methyl-1
,2,3-thiadiazole-5- carboxamide;
rel-2,2,2-trifluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-he
xahydro-8-[l-
(hydroxyimino)ethyl]-10-methyldibenzo[c,f]pyrido[1,2-a
]azepin-2-yl]acetamide; rel-2,2,2-trifluoro-N-[(2R,
10R, 14bR)- 1,2,3 ,4, 10,14b-hexahydro- 10-methyl-8-
(pyridin-4-yl)dibenzo[c,f]pyrido[
1,2-a]azepin-2-yl]acetamide; rel-2,2-dichloro-N-[(2R,
10R, 14bR)- 1,2,3 ,4, 10,14b-hexahydro- 10-methyl-8-
(pyridin-4-yl)dibenzo[c,f]pyrido[
1,2-a]azepin-2-yl]acetamide;
rel-2-chloro-2,2-difluoro-N-[(2R, 10R, 14bR)-
1,2,3,4,10,1 4b-hexahydro-10-
methyl-8-(pyridin-4-yl)dibenzo[c,f]pyrido[1,2-a]azepin
-2-yl]acetamide;
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methy
l-8-(pyridin-4-
yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-yl]acetamide;
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methy
l-8-(pyridin-4-
yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-yl]isoxazole-5-ca
rboxamide;
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methy
l-8-(pyridin-4-
yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-yl]-5-methyl-isox
azole-3-carboxamide;
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methy
l-8-(pyridin-4-
yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-yl]-4-methyl-1,2,
3-thiadiazole-5- carboxamide;
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methy
l-8-(pyridin-4-
yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-yl]-2-thiophenace
tamide;
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methy
l-8-(pyridin-4-
yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-yl]methanesulfona
mide;
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methy
l-8-(pyridin-4-
yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-yl]ethanesulfonam
ide; rel-N'-[(2R, 10R, 14bR)- 1,2,3 ,4,
10,14b-hexahydro- 10-methyl-8-(pyridin-4-
yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-yl]-N,N-dimethyla
minosulfamide; rel-2,2-difluoro-N-[(2R, 10R, 14bR)-
1,2,3 ,4, 10,14b-hexahydro- 10-methyl-8-
(pyridin-4-yl)dibenzo[c,f]pyrido[
1,2-a]azepin-2-yl]acetamide; rel-4-amino-N-[(2R,10R,
14bR)- 1,2,3,4,10,1 4b-hexahydro-
10-methyl-8-(pyridin-
4-yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-yl]-1,2,5-oxadi
azole-3-carboxamide;r2 2 - fl t o-N-[( (pypi
dda-2-yl)dib - C2 0 4bI - A i14b yl)dibeiizQ[c I a
carboxamide; (pyraz
n-2-yl)diben2q[c,t]pyrido[l,2-a]^epitt 2-yl]ac ta idb
methyl t - l OE bi -l A i b li 1 oroac fyl i ) Q)d
ethyl rel-(2R,l OR b i. l O - ie . ydro-K et y
2-(2,2,2- pk  -< aE 14 l A I 0 4W "  t a ac
tyl-tnl-io)dibei--so[csflpyrid[l,3-a3aa bp 



iel-(2R-i aR l 4b -l 2,3L l044b-Ii^ahydro-10-m
bthyl-N-p-ibnyl 2-(2 2 2- t ri uc - y apii ) x - l 141
1 3 4 1 lMk fa (2s2^-tiifluoroaoetyla-iio)dibei zo[G
py o l s2-a] i - ZR l ( 14b >-l 3A i O,14b ibs liy
metliyl-2-(2 s2 -t- a ace1 l --dno)dibeiiso[o^pydcio[l
2 c bo dd ; l- 2I 10! 141 l 3A l 14 l a ih 2-(2^-i3ri
--ito iace - iiiio)- b pc C 1 V t y ltetta q!-5 yl)di
-3 2, c -N- ( m t l-S- -mei iylt Tazol- y di o yri i;!
jje -[C2R 10B.i4bR>l^A10J4Wh bai
5-yl)dp>ea.z[e,:gpyrido[l,2-a]az^^ o boxamid (p3
iinidM-4-y)iflibe o c %yddo[l,2-a]aze rin-2-yl]a^ r-l
2 2-2" uqj;d-N-[(2R510-^14bR)-1.2,3
4J044b4iexahydro-lO-methyi-8-.(pyridin-2-yl)dibenzo[c,
f]pyrido[ 1,2-a]azepin-2-yl]acetamide;
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methy
l-8-(pyrimidin-4-
yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-yl]-4-methyl-1,2,
3-thiadiazole-5- carboxamide; rel-2,2-chloro-N-[(2R,
10R, 14bR)- 1,2,3,4,10,1 4b-hexahydro- 10-methyl-8-
(pyrimidin-4-yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-yl]a
cetamide;
rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methy
l-8-(pyrimidin-4-
yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-yl]methanesulfona
mide; rel-2-chloro-2,2-difluoro-N-[(2R, 10R, 14bR)-
1,2,3,4,10,1 4b-hexahydro-10-
methyl-8-(pyrimidin-4-yl)dibenzo[c,f]pyrido[
1,2-a]azepin-2-yl]acetamide;
rel-5-amino-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-
10-methyl-8-
(pyrimidin-4-yl)dibenzo[c,f]pyrido[1,2-a]azepin-2-yl]-
1,2,5-oxadiazole-4- carboxamide;
rel-2,2,2-trifluoro-N-[(2R,4S, 10R, 14bR)-
1,2,3,4,10,1 4b-hexahydro-4, 10-
dimethyldibenzo[c,f]pyrido[1,2-a]azepin-2-yl]acetamide
;
rel-N-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-hexahydro-
10-
methyldibenzo[c,f]pyrido[1,2-a]azepin-2-yl]-N'-methyl-
N'-methoxyurea;
rel-N-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-hexahydro-
10-
methyldibenzo[c,f]pyrido[1,2-a]azepin-2-yl]-2-hydroxya
cetamide;
rel-(2R,10R,14bR)-2-[(N,N-dimethylaminocarbonyl)amino]
-1,2,3,4,10,14bhexahydro-
10-methyl-N-phenyldibenzo[c,f]pyrido[1,2-a]azepine-8-c
arboxamide;
rel-2,2,2-trifluoro-N-[(2R,10R,14bR)-8-[4,5-dihydrooxa
zol-2-yl]-1,2,3,4,10,14bhexahydro-
10-methyldibenzo[c,f]pyrido[1,2-a]azepin-2-yl]acetamid
e; rel-2,2,2-trifluoro-N-[(2R, 10R, 14bR)-
1,2,3,4,10,1 4b-hexahydro- 10-methyl-8-
nitrodibenzo[c,f]pyrido[1,2-a]azepin-2-yl]acetamide;
rel-2,2,2-trifluoro-N-[(2R, 10R, 14bR)-8-formyl- 1,2,3
,4, 10,14b-hexahydro- 10-
methyldibenzo[c,f]pyrido[1,2-a]azepin-2-yl]acetamide;
or rel-N-[(2R, 10R, 14bR)- 1,2,3,4,10,1
4b-hexahydro-8-[ 1-(hydroxyimino)ethyl]- 10-
methyldibenzo[c,f]pyrido[1,2-a]azepin-2-yl]-4-methyl-1
,2,3-thiadiazole-5- carboxamide.5. A pharmaceutical
composition which comprises a compound of formula I
according to any of claims 1 to 4 or a
pharmaceutically acceptable salt thereof and one or
more pharmaceutically acceptable excipients. 6. The
compound of anyone of claims 1-4 for use in therapy.
7. Use of a compound of formula I according to any of
claims 1 to 4 or a pharmaceutically acceptable salt
thereof for the manufacture of a medicament for
rheumatology, hematology, pulmology, dermatology,
gastro-enterology, endocrinology, neurology or
nephrology. 


