
ARYLSULFONYLCHROMANSAS 5-HT6 INHIBITORS This invention
relates to substituted chroman compounds, and
associated compositions, methods of preparation as
well as the use of the compounds for the preparation
of a medicament thereof. The invention provides
compounds of the general formula I : or a
pharmaceutically acceptable salt, an individual
optical isomer, a racemic or non-racemic mixture
thereof, wherein: m is from 0 to 2: n is from 1 to 3;
p is from 0 to 3; Ar is optionally substituted aryl or
optionally substituted heteroaryl; Xis -C(O)- or
-CRaRb-, wherein: Ra is hydrogen or Ci_6alkyl; and Rb
is hydrogen, C alky! or hydroxy; R1 and R2 each
independently is: hydrogen; Ci-ealkyl; C1-6alkoxy-C
1-6alkyl; hydroxy-Ci-6 alkyl; -CH 2-C(O)-OCH 3; -CH
2-C(O)-NH-CH 3; or cyano-C 1-6alkyl; or one of R1 and
R2 is hydrogen or C1-6 alkyl and the other is:a five-
or six-membered heteroaryl or heterocyclyl that
contains one or two nitrogens and which is optionally
substituted with hydroxyl; cyano-Ci- 6alkyl; C3-8
cycloalkyl; aryl-Ci- 6 alkyl; or wherein: r is 0, 1 or
2; and Rh is: C1-6alkyl; C3-8 cycloalkyl; Ci-6alkoxy;
cyano-Ci- 6alkyl; halo-Ci_ 6alkyl; hydroxy; amino;
NH-Ci- 6alkylamino; N,N-di-Ci- 6alkylamino;
hydroxy-Ci- 6alkyl wherein the hydroxy group may be
acetylated; aryl; aryl-Ci- 6alkyl; or aryl-Ci-
6alkyloxy-Ci- 6alkyl; or R1 and R2 together with the
nitrogen to which they are attached may form a three-
to seven- membered ring that optionally contains an
additional heteroatom selected from N, O and S and
which is optionally substituted with hydroxyl; or R1
and R2 together with the nitrogen to which they are
attached may form a guanidinyl group or an amidinyl
group; R3 and R4 each independently is hydrogen or
C1-6 alkyl; or one of R3 and R4 together with one of
R1 and R2 and the atoms to which they are attached may
form a five or six-membered ring; or R3 and R4
together may form =NR Cwherein Rc is hydrogen or C1-6
alkyl; andeach R5 is independently halo, C1-6 alkyl,
halo-Ci-6 alkyl, hetero-Ci-6 alkyl, cyano, -SO 2Rd,
-C(=O)-NR eRf, -SRd, -C(=O)-R g, where each of Rd, Re
and Rf is 



independently hydrogen or C1-6 alkyl and Rg is
hydrogen, C1-6 alkyl, hydroxy or C1-6 alkoxy. The
actions of 5-hydroxytryptamine (5-HT) as a major
modulatory neurotransmitter in the brain are mediated
through a number of receptor families termed 5-HT1,
5-HT2, 5- HT3, 5-HT4, 5-HT5, 5-HT6, and 5-HT7. Based
on a high level of 5- HT6 receptor mRNA in the brain,
it has been stated that the 5-HT6 receptor may play a
role in the pathology and treatment of central nerve
system disorders. In particular, 5- HT2-selective and
5-HT6 selective ligands have been identified as
potentially useful in the treatment of certain CNS
disorders such as Parkinson's disease, Huntington's
disease, anxiety, depression, manic depression,
psychoses, epilepsy, obsessive compulsive disorders,
mood disorders, migraine, Alzheimer's disease
(enhancement of cognitive memory), sleep disorders,
feeding disorders such as anorexia, bulimia and
obesity, panic attacks, akathisia, attention deficit
hyperactivity disorder (ADHD), attention deficit
disorder (ADD), withdrawal from drug abuse such as
cocaine, ethanol, nicotine and benzodiazepines,
schizophrenia, and also disorders associated with
spinal trauma and/or head injury such as
hydrocephalus. Such compounds are also expected to be
of use in the treatment of certain gastrointestinal
(GI) disorders such as functional bowel disorder. See
for example, B.L. Roth et al., J . Pharmacol. Exp.
Ther., 1994, 268, pages 1403-14120, D. R. Sibley et
al., MoI. Pharmacol., 1993, 43, 320-327, AJ. Sleight
et al., Neurotransmission, 1995, 11, 1-5, and A. J .
Sleight et al., Serotonin ID Research Alert, 1997,
2(3), 115-8. While some 5-HT6 and 5-HT2A modulators
have been disclosed, there continues to be a need for
compounds that are useful for modulating the 5-HT6
receptor, the 5-HT2A receptor, or both. The invention
provides substituted quinolinone compounds, associated
compositions, methods for use as therapeutic agents,
and methods of preparation thereof. In specific
embodiments the invention provides piperazinyl-
substituted quinolinone compounds and associated
pharmaceutical compositions, and methods for using the
same in the treatment of central nervous system (CNS)
diseases and gastrointestinal tract disorders. All
patents and publications cited in this disclosure are
incorporated herein by reference in their
entirety.Definitions 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, consisting solely of carbon and
hydrogen atoms, having from one to twelve carbon
atoms. "Lower alkyl" refers to an alkyl group or
moiety 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. "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. "Alkenylene" means a linear unsaturated
divalent hydrocarbon radical of two to six carbon
atoms or a branched saturated divalent hydrocarbon
radical of three to six carbon atoms, e.g., ethenylene
(-CH=CH-), 2,2-dimethylethenylene, propenylene,
2-methylpropenylene, butenylene, pentenylene, 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 -R'-R",
where R' is alkylene and R" is alkoxy 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 C=O
and R" is alkyl as defined herein. "Alkylsulfonyl"
means a moiety of the formula -R'-R", where R' is
-SO2- and R" is alkyl as defined herein.
"Alkylsulfonylalkyl" means a moiety of the formula
Ra-SO 2- Rb- , where Ra is alkyl and Rb is alkylene as
defined herein. Exemplary alkylsulfonylalkyl groups
include,by way of example, 3-methanesulfonylpropyl,
2-methanesulfonylethyl, 2- methanesulfonylpropy, 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 provide "alkylaminoalkyl" and
"dialkylaminoalkyl" respectively. "Alkylaminoalkyl"
includes methylaminomethyl, methylaminoethyl,
methylaminopropyl, ethylaminoethyl and the like.
"Dialkylaminoalkyl" includes dimethylaminomethyl,
dimethylaminoethyl, dimethylaminopropyl,
N-methyl-N-ethylaminoethyl, and the like. "Amidinyl"
means a group of the formula: wherein each R
independently is hydrogen or alkyl as defined herein.
"Amidinylalkyl" means a group -R-R wherein R is
amidinyl as defined herein and R is alkylene. "Amido"
means a group -C(O)-NRR' wherein R and R each
independently is hydrogen or alkyl. "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.
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, and
diphenylisopropylidenyl, as well as those specifically
illustrated by the examples herein below. Preferred
aryl are phenyl and naphthyl, and still more
preferably phenyl. The aryl moieties of the invention
further can be ortho substituted by two substituents
which together with the carbons of the aryl moiety
form a fused, saturated or partially unsaturated, 5-
to 6-membered ring containing one or two heteroatoms
selected from O, S and N. Preferably the additional
ring is a 5- to 6- membered ring containing two oxygen
atoms. Examples of such substituted aryl moieties
include, but are not limited to, 2,3-dihydro-benzo[
1,4] dioxinyl, 2,3-dihydro-benzofuranyl,
benzodioxolyl, benzopyranyl, benzoxazinyl,
benzoxazinonyl, benzopiperidinyl, benzopiperazinyl,
benzopyrrolidinyl, benzomorpholinyl, as well as those
specifically illustrated by the examples herein
below."Aryloxy" means a moiety of the formula -OR,
wherein R is an aryl moiety as defined herein.
"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. "Aralkoxy" means a
moiety of the formula -OR, wherein R is an aralkyl
moiety as defined herein. "Arylalkoxyalkyl" means a
moiety of the formula -alkylene- O-alkylenearyl. R9
"Carbamyl means a group of the formula: wherein Rg and
Rh each independently is hydrogen or alkyl.
"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. Preferably, the rings are three to seven
membered. 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. "Guanidinyl" as used herein means a
group of the formula: wherein R, R , R" and R " each
independently is hydrogen or alkyl. "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
througha 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, three or four
ring heteroatoms selected from N, O, or S, the
remaining ring atoms being C, with the understanding
that the attachment point is on the aromatic ring
moiety containing the heteroatom(s). 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, furanyl, pyridyl, pyrrolyl, pyrazolyl,
pyrimidyl, quinolinyl, isoquinolinyl,
benzofurylbenzimidazolyl, benzooxazolyl,
benzooxadiazolyl, benzothiazolyl, benzothiadiazolyl,
benzopyranyl, indolyl, isoindolyl, triazolyl,
triazinyl, quinoxalinyl, purinyl, quinazolinyl,
quinolizinyl, naphthyridinyl, pteridinyl, carbazolyl,
azepinyl, diazepinyl, acridinyl and the like, as well
as those specifically illustrated by the examples
herein below. "Heteroaryloxy" means a moiety of the
formula -OR, wherein R is a heteroaryl moiety as
defined herein. "Heteroarylalkyl" and "Heteroaralkyl",
which maybe used interchangeably, mean a radical-RaRb
where Ra is an alkylene group and Rb is a heteroaryl
group as defined herein. "Heteroaralkoxy" means a
moiety of the formula -OR, wherein R is a
heteroaralkyl moiety as defined herein. The terms
"halo" and "halogen", which maybe 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 Cl, -CH 2CF3, -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.
Examples of haloalkoxy moieties include, but are not
limited to, trifluoromethoxy, trichloromethoxy, -O-CH
2CF3, and the like. "Hydroxyalkyl" refers to a subset
of heteroalkyl and refers in particular to an alkyl
moiety as defined herein that is 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-l-hydroxymethylethyl, 2,3-dihydroxybutyl,
3,4-dihydroxybutyl and 2-(hydroxymethyl)
-3-hydroxypropyl. "Hydroxyalkylcarbonyl" means a
moiety of the formuly -C(O)-R', where R' is
hydroxyalkyl as defined above. Preferably, the
hydroxyalkyl moiety contains from 



one to six carbon atoms. "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 or partially unsaturated moiety, consisting
of one to three rings, incorporating one, two, or
three or four heteroatoms (chosen from nitrogen,
oxygen or sulfur), with the understanding that the
attachment point is on the heterocyclic, saturated or
partially saturated moiety. Preferably, the rings are
three to seven membered. 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,
oxazolidinyl, isoxazolidinyl, morpholinyl,
thiazolidinyl, isothiazolidinyl, quinuclidinyl,
thiadiazolylidinyl, benzothiazolidinyl,
benzoazolylidinyl, dihydrofuryl, tetrahydrofuryl,
dihydropyranyl, tetrahydropyranyl, thiamorpholinyl,
thiamorpholinylsulfoxide, thiamorpholinylsulfone,
dihydroquinolinyl, dihydrisoquinolinyl,
tetrahydroquinolinyl, tetrahydrisoquinolinyl, and the
like. "Heterocyclylalkyl" means a group -R-R wherein R
is heterocyclyl as defined herein and R is alkylene.
"Imidazolinyl" as used herein means a group of the
formula: RNwherein R is hydrogen or alkyl.
Imidazolinyl groups may be optionally substituted as
defined herein. "Imidazolinylalkyl" means a group
-R-R' wherein R is imidazolinyl as defind herein and R
is alkylene. "Imidazolinylaminoalkyl" means a group
-R-R-R" wherein R" is imidazolinyl as defined herein,
R is amino, and R is alkylene. The amino moiety of
"imidazolinylaminoalkyl" may be optionally substituted
with alkyl. "Pyrimidinylaminoalkyl" means a group
-R-R-R" wherein R" is pyrimidinyl (preferably
pyrimidin-2-yl), R is amino, and R is alkylene. The
pyrimidinyl moiety of "pyrimidinylaminoalkyl" may be
optionally substituted as defined herein, and the
amino moiety of "pyrimidinylaminoalkyl" maybe
optionally substituted with alkyl.
"Tetrahydropyrimidinyl" means
1,4,5,6-tetrahydropyrimidinyl, preferably
1,4,5,6-tetrahydropyrimidin-2-yl, and maybe optionally
substituted as defined herein. "Tetrahydropyrimidinyl"
includes 5,5-dimethyl-
1,4,5,6-tetrahydropyrimidin-2-yl.
"Tetrahydropyrimidinylaminoalkyl" means a group
-R-R-R" wherein R" is tetrahydropyrimidinyl, R is
amino, and R is alkylene. The amino moiety of
"tetrahydropyrimidinylaminoalkyl" may be optionally
substituted with alkyl. "Urea" means a group of the
formula: wherein Rg, Rh and R1each independently is
hydrogen or alkyl. "Urealkyl" means a group R-R
wherein R is urea and R is alkylene. "Optionally
substituted", when used in association with "aryl",
phenyl", "heteroaryl" or "heterocyclyl", means an
aryl, phenyl, heteroaryl 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, mono-alkylamino,
di-alkylamino, haloalkyl, haloalkoxy, heteroalkyl,
-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
-CONR aRb (where n is an integer from 0 to 5, R' and
R" are independently hydrogen or alkyl, and Ra and R
are, independently of each other, hydrogen, alkyl,
cycloalkyl, cycloalkylalkyl, phenyl or
phenylalkyl).Prefereably, the substituents include
halo, C1-6 alkyl, halo-Ci_6 alkyl, hetero-Ci_6 alkyl,
cyano, -SO 2Rd, -C(=O)-NR eRf, -SRd, -C(=O)-R g, where
each of Rd, Re and Rf is independently hydrogen or
C1-6 alkyl and Rg is hydrogen, C1-6 alkyl, hydroxy or
C1-6 alkoxy. "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 for
example, 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,
tertbutanol, 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
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, 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 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. 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,Ndimethylaminocarbonyl) of hydroxy
functional groups in compounds of formula I, Nacyl
derivatives (e.g. N-acetyl) N-Mannich bases, Schiff
bases 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,
H. "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 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, trifluoroacetyl, acetamido, benzyl
(Bn), benzyloxycarbonyl (carbobenzyloxy, CBZ),
pmethoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl,
tt-butoxycarbonyl (BOC), and the like. Persons skilled
in the art will know how to choose 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 molecules 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. "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 may be 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. Nomenclature and
Structures 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 nomenclature. 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. In the following, the
term "chroman" or "chroman core" is used for the
formula: with the numbering of ring positions as shown
and the meaning ofX as described below. The invention
provides compounds of the general formula I : or a
pharmaceutically acceptable salt, an individual
optical isomer, a racemic or non-racemic mixture
thereof, wherein: m is from 0 to 2: 



n is from 1 to 3; p is from 0 to 3; Ar is optionally
substituted aryl or optionally substituted heteroaryl;
Xis -C(O)- or -CRaRb-,wherein: Ra is hydrogen or
Ci_6alkyl; and Rb is hydrogen, C alky! or hydroxy; R1
and R2 each independently is: hydrogen; C1-6alkyl;
Ci-6alkoxy-Ci- 6alkyl; hydroxy-Ci-6 alkyl; -CH
2-C(O)-OCH 3; -CH 2-C(O)-NH-CH 3; or cyano-Ci- 6alkyl;
or one of R1 and R is hydrogen or C1-6 alkyl and the
other is: a five- or six-membered heteroaryl or
heterocyclyl that contains one or two nitrogens and
which is optionally substituted with hydroxyl;
cyano-Ci- 6alkyl; C3-8 cycloalkyl; aryl-Ci- 6 alkyl;
or wherein: Yis -C(O)- or -SO 2- ; r is 0, 1 or 2; and
Rh is: Ci_6alkyl; C3-8 cycloalkyl; Ci-6alkoxy;
cyano-Ci- 6alkyl; halo-Ci- 6alkyl; hydroxy; amino;
NH-Ci- 6alkylamino; N,N-di-Ci_ 6alkylamino;
hydroxy-Ci- 6alkyl wherein the hydroxy group may be
acetylated; aryl; aryl-Ci- 6alkyl;
oraryl-Ci-6alkyloxy-Ci-6alkyl; or R1 and R2 together
with the nitrogen to which they are attached may form
a three- to seven- membered ring that optionally
contains an additional heteroatom selected from N, O
and S and which is optionally substituted with
hydroxyl; or R1 and R2 together with the nitrogen to
which they are attached may form a guanidinyl group or
an amidinyl group; R3 and R4 each independently is
hydrogen or C1-6 alkyl; or one of R3 and R4 together
with one of R1 and R2 and the atoms to which they are
attached may form a five or six-membered ring; or R3
and R4 together may form =NRCwherein Rc is hydrogen or
C1-6 alkyl; and each R5 is independently halo, C1-6
alkyl, halo-Ci_6 alkyl, hetero-Ci-6 alkyl, cyano, -SO
2Rd, -C(=O)-NR eRf, -SRd, -C(=O)-R g, where each of
Rd, Re and Rf is independently hydrogen or C1-6 alkyl
and Rg is hydrogen, C1-6 alkyl, hydroxy or C1-6
alkoxy. It is to be understood that the scope of this
invention encompasses not only the various isomers
which may exist but also the various mixture of
isomers which may be formed. In particular, the
invention encompasses the individual optical isomers.
Furthermore, the scope of the invention also
encompasses solvates, salts and prodrugs of the
subject compounds. In a certain embodiment, the
invention provides a compound of formula 



I : or a pharmaceutically acceptable salt thereof,
wherein m is from 0 to 2; n is from 1to 3; p is from 0
to 3;Ar is optionally substituted aryl or optionally
substituted heteroaryl; X is -C(O)- or -CRaRb- wherein
Ra is hydrogen or Ci_6alkyl and Rb is hydrogen,
Ci_6alkyl or hydroxy; R1 and R2 each independently is
hydrogen, Ci_6alkyl, Ci_6alkoxy- Ci-6alkyl, or
hydroxy-Ci-6 alkyl; or one of R1 and R2 is hydrogen or
C1-6 alkyl and the other is Ci_ alkylcarbonyl, C3-8
cycloalkyl, aryl-Ci_6 alkyl, hydroxy, or a five- or
six-membered heteroaryl or heterocyclyl that contains
one or two nitrogens; or R1 and R2 together with the
nitrogen to which they are attached may form a three-
to seven- membered ring that optionally contains an
additional heteroatom selected from N, O and S; or R1
and R2 together with the nitrogen to which they are
attached may form a guanidinyl group, an amidinyl
group, a carbamyl group, or a urea group; R3 and R4
each independently is hydrogen or C1-6 alkyl; or one
of R3 and R4 together with one of R1 and R2 and the
atoms to which they are attached may form a five or
six-membered ring; or R3 and R4 together may form =NR
Cwherein Rc is hydrogen or C1-6 alkyl; and each R5 is
independently halo, C1-6 alkyl, halo-C 1-6 alkyl,
hetero- Ci_6 alkyl, cyano, -SO 2Rd, -C(=O)-NR eRf,
-SRd, -C(=O)-R g, where each of Rd, Re and Rf is
independently hydrogen or C1-6 alkyl and Rg is
hydrogen, C1-6 alkyl, hydroxy or C1-6 alkoxy. In a
certain embodiment, the invention provides a compound
of formula I : or a pharmaceutically acceptable salt,
an individual optical isomer, a racemic or non-racemic
mixture thereof, wherein:m is from 0 to 2: n is from 1
to 3; p is from 0 to 3; Ar is optionally substituted
aryl or optionally substituted heteroaryl; Xis -C(O)-
or -CR aRb-, wherein: Ra is hydrogen or Ci_6alkyl; and
Rb is hydrogen, Ci_6alkyl or hydroxy; R1 and R2 each
independently is: hydrogen; Ci_6alkyl; hydroxy-Ci-6
alkyl; -CH 2-C(O)-OCH 3; -CH 2-C(O)-NH-CH 3; or
cyano-Ci- 6alkyl or one of R1 and R is hydrogen or
C1-6 alkyl and the other is: cyano-Ci- 6alkyl;
aryl-Ci-6 alkyl; or wherein: Yis -C(O)- or -SO 2- ; r
is 0, 1 or 2; and Rh is: Ci_6alkyl; C3-8 cycloalkyl;
Ci-6alkoxy; cyano-Ci- 6alkyl; halo-Ci- 6alkyl; 



hydroxy; amino; NH-Ci- 6alkylamino; N,N-di-Ci_
6alkylamino; hydroxy-Ci- 6alkyl wherein the hydroxy
group may be acetylated; aryl;aryl-Ci-6alkyl; or
aryl-Ci-6alkyloxy-Ci_6alkyl; or R1 and R2 together
with the nitrogen to which they are attached may form
a three- to seven- membered ring that optionally
contains an additional heteroatom selected from N, O
and S and which is optionally substituted with
hydroxyl; R3 and R4 each independently is hydrogen or
C1-6 alkyl; each R5 is independently halo, C1-6 alkyl,
halo-Ci_6 alkyl, hetero-Ci-6 alkyl, cyano, -SO 2Rd,
-C(=O)-NR eRf, -SRd, -C(=O)-R g, where each of Rd, Re
and Rf is independently hydrogen or C1-6 alkyl and Rg
is hydrogen, C1-6 alkyl, hydroxy or C1-6 alkoxy. In
certain embodiments of formula I, n is 1. In certain
embodiments of formula I, R3 and R4 are hydrogen. In
certain embodiments of formula I, R5 is -C(=O)-NR eRf,
wherein Re and Rf is independently hydrogen or C1-6
alkyl. In certain embodiments of formula I, R1 and R2
each independently is hydrogen or C1-6alkyl. In
certain embodiments of formula I, "aryl" in the
context of moieties R1, R2 and Rh , in particular in
the context of aryl-C 1-6 alkyl, aryl or
aryl-Ci_6alkyloxy-Ci_6alkyl denotes phenyl and
naphthyl, in particular phenyl. In certain embodiments
of formula I, Ar is optionally substituted phenyl. In
certain embodiments, Ar is phenyl optionally
substituted by one to four residues R6, wherein each
R6 is independently halo, C1-6 alkyl, halo-C 1-6
alkyl, hetero-Ci-6 alkyl, cyano, -SO 2Rd, -C(=O)-NR
eRf, -SRd, -C(=O)-R g, where each of Rd, Re and Rf is
independently hydrogen or C1-6 alkyl and Rg is
hydrogen, C1-6 alkyl, hydroxy or C1-6 alkoxy; In
certain embodiments, Ar is phenyl optionally
substituted by halo. In certain embodiments, Ar is
phenyl optionally substituted by fluoro. In certain
embodiments of formula I, p is 0 or 1. In certain
embodiments of formula I, p is 0. In certain
embodiments of formula I,X is -CRaRb- . In certain
embodiments of formula I, Ra and Rb are hydrogen. In
certain embodiments of formula I, Xis -C(O)-. In
certain embodiments of formula I, n is 2.In certain
embodiments of formula I, m is 0 or 2. In certain
embodiments of formula I, m is 2. In certain
embodiments of formula I, Ar is optionally substituted
heteroaryl. In certain embodiments of formula I, Ar is
heteroaryl selected from thienyl, furanyl, pyridinyl
and pyrimidinyl, each optionally substituted. In
certain embodiments of formula I, R1 and R2 together
with the nitrogen to which they are attached form a
three, four, five or six-membered heterocyclic ring
that is optionally substituted with hydroxyl. In
certain embodiments of formula I, R3 and R4 together
form =NR C wherein Rc is hydrogen or C1-6 alkyl. In
certain embodiments of formula I, one of R1 and R2 is
hydrogen or C1-6 alkyl and the other is
C1-6alkylcarbonyl, C3-8 cycloalkyl, aryl-C 1-6 alkyl,
hydroxy, or a fiveor six-membered heteroaryl or
heterocyclyl that contains one or two nitrogens. In
certain embodiments of formula I, one of R3 and R4
together with one of R1 and R2 and the atoms to which
they are attached form a five or six-membered
heterocyclic ring. In certain embodiments of formula
I, R1 and R2 together with the nitrogen 



to which they are attached form a guanidinyl group, an
amidinyl group, a carbamyl group, or a urea group. In
certain embodiments of formula I, R1 and R2 together
with the nitrogen to which they are attached form a
guanidinyl group or an amidinyl group. In certain
embodiments of formula I, R1 and R2 together with the
nitrogen to which they are attached form a three- to
seven-membered heterocyclic ring that is optionally
substituted with hydroxyl. In certain embodiments of
formula I, R1 and R2 together with the nitrogen to
which they are attached form a three- to
seven-membered heterocyclic ring that includes an
additional heteroatom selected from N, O and S. In
certain embodiments of formula I, R1 and R2 together
with the nitrogen to which they are attached form a
three-membered heterocyclic ring. In certain
embodiments of formula I, R1 and R2 together with the
nitrogen to which they are attached form a
four-membered heterocyclic ring that is optionally
substituted with hydroxyl.In certain embodiments of
formula I, R1 and R2 together with the nitrogen to
which they are attached form a five-membered
heterocyclic ring that is optionally substituted with
hydroxyl. In certain embodiments of formula I, R1 and
R2 together with the nitrogen to which they are
attached form a six-membered heterocyclic ring that is
optionally substituted with hydroxyl. In certain
embodiments of formula I, R1 is hydrogen or C1-6 alkyl
and R2 - (CH2)r-Y-Rh'. In certain embodiments of
formula I, R1 is hydrogen or C1-6 alkyl and R2 -
CH2-C(O)-R 11 . In certain embodiments of formula I,
R1 is hydrogen or C1-6 alkyl and R2 - C(O)-R\ In
certain embodiments of formula I, R1 is hydrogen or
C1-6 alkyl and R2 - CH2-SO2-R11 . In certain
embodiments of formula I, R1 is hydrogen or C1-6 alkyl
and R2 - SO2-R11 . In certain embodiments of formula
I, n is 1 and R3 and R4 are hydrogen. In certain
embodiments of formula I, n is 1, R3 and R4 are
hydrogen, and R1 and R2 each independently is hydrogen
or C1-6alkyl. In certain embodiments of formula I, n
is 1, R3 and R4 are hydrogen, R1 and R2 each
independently is hydrogen or C1-6alkyl, and X is
-CRaRb- . In certain embodiments of formula I, n is 1,
R3 and R4 are hydrogen, R1 and R2 each independently
is hydrogen or C1-6alkyl, X is -CRaRb-, and Ra and Rb
are hydrogen. In certain embodiments of formula I, n
is 1, R3 and R4 are hydrogen, R1 and R2 each
independently is hydrogen or C1-6alkyl, X is -CRaRb-,
Ra and Rb are hydrogen, and p is 0 or 1. In certain
embodiments of formula I, n is 1, R3 and R4 are
hydrogen, R1 and R2 each independently is hydrogen or
C1-6alkyl, X is -CRaRb-, Ra and Rb are hydrogen, p is
0 or 1, and m is 2. In certain embodiments of formula
I, n is 1, R3 and R4 are hydrogen, R1 and R2 each
independently is hydrogen or C1-6alkyl, X is -CRaRb-,
Ra and Rb are hydrogen, p is 0 or 1, m is 2, and Ar is
optionally substituted phenyl. In certain embodiments
of formula I, n is 1, R3 and R4 are hydrogen, R1 is
hydrogen or C1-6alkyl, R2 is -(CH 2)r-Y-Rh', X is
-CRaRb-, and Ra and Rb are hydrogen.In certain
embodiments of formula I, n is 1, R3 and R4 are
hydrogen, R1 is hydrogeni oorr C1-6alkyl, R2 is -(CH
2)r-Y-R\ X is -CRaRb-, Ra and Rb are hydrogen, and Yis
-C(O)-. In certain embodiments of formula I, n is 1,
R3 and R4 are hydrogen, R1 is hydrogen or X is
-CRaRb-, Ra and Rb are hydrogen, Yis - C(O)-, and r is
1. In certain embodiments of formula I, n is 1, R3 and
R4 are hydrogen, R1 is hydrogen or C1-6alkyl, R2 is
-(CH 2)r-Y-R\ X is -CRaRb-, Ra and Rb are hydrogen,
Yis - C(O)-, r is 1, Rh is C1-6alkyl, C3-8 cycloalkyl,
Ci_6alkoxy, halo-C 1-6alkyl, amino, N-C 1- 



alkylamino or N,N-di-Ci_6alkylamino, and Ar is
optionally substituted phenyl. In certain embodiments
of formula I, n is 1, R3 and R4 are hydrogen, R1 is
hydrogen or C1-6alkyl, R2 is -(CH 2)r-Y-R\ X is
-CRaRb-, Ra and Rb are hydrogen, Yis - C(O)-, and r is
0. In certain embodiments of formula I, n is 1, R3 and
R4 are hydrogen, R1 is hydrogen or C1-6alkyl, R2 is
-(CH2),-Y-R\ X is -CRaRb-, Ra and Rb are hydrogen, Yis
- C(O)-, r is 0, Rh is C1-6alkyl, C3-8 cycloalkyl,
Ci_6alkoxy, halo-C 1-6alkyl, amino, N-C 1- alkylamino
or N,N-di-Ci_6alkylamino, and Ar is optionally
substituted phenyl. In certain embodiments of formula
I, n is 1, R3 and R4 are hydrogen, R1 is hydrogen or
C1-6alkyl, R2 is -(CH2),-Y-R\ X is -CRaRb-, Ra and Rb
are hydrogen, and Yis -SO2- . In certain embodiments
of formula I, n is 1, R3 and R4 are hydrogen, R1 is
hydrogen or C1-6alkyl, R2 is -(CH2),-Y-R\ X is
-CRaRb-, Ra and Rb are hydrogen, Yis - SO2-, and r is
1. In certain embodiments of formula I, n is 1, R3 and
R4 are hydrogen, R1 is hydrogen or C1-6alkyl, R2 is
-(CH2),-Y-R\ X is -CRaRb-, Ra and Rb are hydrogen, Yis
- SO2-, r is 1, Rh is C1-6alkyl, C3-8 cycloalkyl,
Ci_6alkoxy, halo-C 1-6alkyl, amino, N-C 1- alkylamino
or N,N-di-Ci_6alkylamino, and Ar is optionally
substituted phenyl. In certain embodiments of formula
I, n is 1, R3 and R4 are hydrogen, R1 is hydrogen or
C1-6alkyl, R2 is -(CH2),-Y-R\ X is -CRaRb-, Ra and Rb
are hydrogen, Yis - SO2-, and r is 0. In certain
embodiments of formula I, n is 1, R3 and R4 are
hydrogen, R1 is hydrogen or C1-6alkyl, R2 is
-(CH2),-Y-R\ X is -CRaRb-, Ra and Rb are hydrogen, Yis
- SO2-, r is 0, Rh is C1-6alkyl, C3-8 cycloalkyl,
Ci_6alkoxy, halo-C 1-6alkyl, amino, N-C 1- alkylamino
or N,N-di-Ci_6alkylamino, and Ar is optionally
substituted phenyl.In certain embodiments of the
invention, Ar-s(O) m- is in the 7-position of the
chroman core. These embodiments are represented by the
compounds are of formula II: wherein n , p , X, Ar,
R1, R2, R3, R4 and R5 are as defined herein. In
certain embodiments of formula II, n is 1. In certain
embodiments of formula II, R3 and R4 are hydrogen. In
certain embodiments of formula II, R1 and R2 each
independently is: hydrogen; Ci_6alkyl; hydroxy-Ci-6
alkyl; -CH 2-C(O)-OCH 3; -CH 2-C(O)-NH-CH 3; or
cyano-Ci- 6alkyl or one of R1 and R2 is hydrogen or
Ci_6 alkyl and the other is: cyano-Ci- 6alkyl;
aryl-Ci- 6 alkyl; or wherein: r is O, 1 or 2; and Rh
is: Ci_6alkyl; C3-8 cycloalkyl; Ci-6alkoxy; cyano-Ci-
6alkyl; halo-Ci- 6alkyl; hydroxy; amino; NH-Ci-
6alkylamino; N,N-di-Ci_ 6alkylamino;hydroxy-Ci- 6alkyl
wherein the hydroxy group may be acetylated; aryl;
aryl-Ci- 6alkyl; or aryl-Ci- 6alkyloxy-Ci_6alkyl; or
R1 and R2 together with the nitrogen to which they are
attached may form 



a three- to seven- membered ring that optionally
contains an additional heteroatom selected from N, O
and S and which is optionally substituted with
hydroxyl. Preferably, "aryl" in the context of
moieties R1, R2 and Rh , i.e. in the context of
aryl-Ci- 6 alkyl, aryl or aryl-Ci-
6alkyloxy-Ci_6alkyl, denotes phenyl and naphthyl, in
particular phenyl. In certain embodiments of formula
II, R1 and R2 each independently is hydrogen or C
alky!. In certain embodiments of formula II, Ar is
optionally substituted phenyl. In certain embodiments
of formula II, Ar is phenyl optionally substituted by
one to four residues R6, wherein each R6 is
independently halo, Ci_6 alkyl, halo-Ci_6 alkyl,
hetero-Ci-6 alkyl, cyano, -SO 2Rd, -C(=O)-NR eRf,
-SRd, -C(=O)-R g, where each of Rd, Re and Rf is
independently hydrogen or Ci_6 alkyl and Rg is
hydrogen, Ci_6 alkyl, hydroxy or Ci_6 alkoxy; In
certain embodiments of formula II, Ar is phenyl
optionally substituted by halo. In certain
embodiments, Ar is phenyl optionally substituted by
fluoro. In certain embodiments of formula II, p is 0
or 1. In certain embodiments of formula II, p is 0. In
certain embodiments of formula II, X is -CRaRb- . In
certain embodiments of formula II, Ra and Rb are
hydrogen. In certain embodiments of formula II, Xis
-C(O)-. In certain embodiments of formula II, n is 2.
In certain embodiments of formula II, Ar is optionally
substituted heteroaryl. In certain embodiments of
formula II, Ar is heteroaryl selected from thienyl,
furanyl, pyridinyl and pyrimidinyl, each optionally
substituted.In certain embodiments of formula II, R1
and R2 together with the nitrogen to which they are
attached form a three, four, five or six-membered
heterocyclic ring that is optionally substituted with
hydroxyl. In certain embodiments of formula II, R3 and
R4 together form =NR C wherein Rc is hydrogen or Ci_6
alkyl. In certain embodiments of formula II, one of R1
and R2 is hydrogen or Ci_6 alkyl and the other is
Ci_6alkylcarbonyl, C3-8 cycloalkyl, aryl-Ci-6 alkyl,
hydroxy, or a fiveor six-membered heteroaryl or
heterocyclyl that contains one or two nitrogens. In
certain embodiments of formula II, one of R3 and R4
together with one of R1 and R2 and the atoms to which
they are attached form a five or six-membered
heterocyclic ring. In certain embodiments of formula
II, R1 and R2 together with the nitrogen to which they
are attached form a guanidinyl group, an amidinyl
group, a carbamyl group, or a urea group. In certain
embodiments of formula II, R1 and R2 together with the
nitrogen to which they are attached form a guanidinyl
group or an amidinyl group. In certain embodiments of
formula II, R1 and R2 together with the nitrogen to
which they are attached form a three- to
seven-membered heterocyclic ring that is optionally
substituted with hydroxyl. In certain embodiments of
formula II, R1 and R2 together with the nitrogen to
which they are attached form a three- to
seven-membered heterocyclic ring that includes an
additional heteroatom selected from N, O and S. In
certain embodiments of formula II, R1 and R2 together
with the nitrogen to which they are attached form a
three-membered heterocyclic ring. In certain
embodiments of formula II, R1 and R2 together with the
nitrogen to which they are attached form a
four-membered heterocyclic ring. In certain
embodiments of formula II, R1 and R2 together with the
nitrogen to which they are attached form a
five-membered heterocyclic ring that is optionally
substituted with hydroxyl. In certain embodiments of
formula II, R1 and R2 together with the nitrogen to
which they are attached form a six-membered
heterocyclic ring that is 



optionally substituted with hydroxyl. In certain
embodiments of formula II, n is 1 and R3 and R4 are
hydrogen. In certain embodiments of formula II, n is
1, R3 and R4 are hydrogen, and R1 and R2 each
independently is hydrogen or C alky!.In certain
embodiments of formula II, R1 is hydrogen or Ci_6
alkyl and R2 is -(CH 2)r-Y-R\ In certain embodiments
of formula II, R1 is hydrogen or Ci_6 alkyl and R2 is
-CH2-C(O)-R 11 '. In certain embodiments of formula
II, R1 is hydrogen or Ci_6 alkyl and R2 is -C(O)-R\ In
certain embodiments of formula II, R1 is hydrogen or
Ci_6 alkyl and R2 is -CH2-SO2-R11 '. In certain
embodiments of formula II, R1 is hydrogen or Ci_6
alkyl and R2 is -SO 2-R11 '. In certain embodiments of
formula II, n is 1, R3 and R4 are hydrogen, R1 and R2
each independently is hydrogen or C alky!, and X is
-CRaRb- . In certain embodiments of formula II, n is
1, R3 and R4 are hydrogen, R1 and R2 each
independently is hydrogen or C alky!, X is -CRaRb-,
and Ra and Rb are hydrogen. In certain embodiments of
formula II, n is 1, R3 and R4 are hydrogen, R1 and R2
each independently is hydrogen or C alky!, X is
-CRaRb-, Ra and Rb are hydrogen, and p is 0 or 1. In
certain embodiments of formula II, n is 1, R3 and R4
are hydrogen, R1 and R2 each independently is hydrogen
or C alky!, X is -CRaRb-, Ra and Rb are hydrogen, p is
0 or 1, and Ar is optionally substituted phenyl. In
certain embodiments of formula II, n is 1, R3 and R4
are hydrogen, R1 is hydrogen or Ci_6alkyl, R2 is -(CH
2)r-Y-Rh', X is -CRaRb-, and Ra and Rb are hydrogen.
In certain embodiments of formula II, n is 1, R3 and
R4 are hydrogen, R1 is hydrogen or Ci_6alkyl, R2 X is
-CRaRb-, Ra and Rb are hydrogen, and Yis -C(O)-. In
certain embodiments of formula II, n is 1, R3 and R4
are hydrogen, R1 is hydrogen or Ci_6alkyl, R2 is -(CH
2)r-Y-Rh', X is -CRaRb-, Ra and Rb are hydrogen, Yis -
C(O)-, and r is 1. In certain embodiments of formula
II, n is 1, R3 and R4 are hydrogen, R1 is hydrogen or
Ci_6alkyl, R2 is -(CH 2)r-Y-Rh', X is -CRaRb-, Ra and
Rb are hydrogen, Yis - C(O)-, r is 1, Rh is C alky!,
C3-8 cycloalkyl, Ci_6alkoxy, halo-Ci_6alkyl, amino,
N-C 1- alkylamino or N,N-di-Ci_6alkylamino, and Ar is
optionally substituted phenyl.In certain embodiments
of formula II, n is 1, R3 and R4 are hydrogen, R1 is
hydrogen or Ci_6alkyl, R2 is -(CH 2)r-Y-R\ X is
-CRaRb-, Ra and Rb are hydrogen, Yis - C(O)-, and r is
0. In certain embodiments of formula II, n is 1, R3
and R4 are hydrogen, R1 is hydrogen or Ci_6alkyl, R2 X
is -CRaRb-, Ra and Rb are hydrogen, Yis - C(O)-, r is
0, Rh is C alky!, C3-8 cycloalkyl, Ci_6alkoxy,
halo-Ci_ 6alkyl, amino, N-C 1- alkylamino or
N,N-di-Ci_ 6alkylamino, and Ar is optionally
substituted phenyl. In certain embodiments of formula
II, n is 1, R3 and R4 are hydrogen, R1 is hydrogen or
C1-6alkyl, R2 is -(CH 2)r-Y-R\ X is -CRaRb-, Ra and Rb
are hydrogen, and Yis -SO2- . In certain embodiments
of formula II, n is 1, R3 and R4 are hydrogen, R1 is
hydrogen or C1-6alkyl, R2 is -(CH 2)r-Y-R\ X is
-CRaRb-, Ra and Rb are hydrogen, Yis - SO2-, and r is
1. In certain embodiments of formula II, n is 1, R3
and R4 are hydrogen, R1 is hydrogen or C1-6alkyl, R2
is -(CH 2),- Y-R\ X is -CRaRb-, Ra and Rb are
hydrogen, Yis - SO2-, r is 1, Rh is C1-6alkyl,
C3-8cycloalkyl, Ci_6alkoxy, halo-C 1-6alkyl, amino,
N-C 1- alkylamino or N,N-di-Ci_ 6alkylamino, and Ar is
optionally substituted phenyl. In certain embodiments
of formula II, n is 1, R3 and R4 are hydrogen, R1 is
hydrogen or C1-6alkyl, R2 is -(CH 2),- Y-R\ X is
-CRaRb-, Ra and Rb are hydrogen, Yis - SO2-, and r is
0. In certain embodiments of formula II, n is 1, R3
and R4 are hydrogen, R1 is hydrogen or C1-6alkyl, R2
is -(CH 2),- Y-R\ X is -CRaRb-, Ra and Rb are
hydrogen, Yis - 



SO2-, r is 0, Rh is C1-6alkyl, C3-8cycloalkyl,
Ci_6alkoxy, halo-C 1-6alkyl, amino, N-C 1- alkylamino
or N,N-di-Ci_ 6alkylamino, and Ar is optionally
substituted phenyl. In certain embodiments of the
invention, the compounds are of formula III: wherein:
q is from 0 to 4; each R6 is independently halo, C1-6
alkyl, halo-C 1-6 alkyl, hetero- Ci_6 alkyl, cyano,
-SO 2Rd, -C(=O)-NR eRf, -SRd, -C(=O)-R g, where each
of Rd, Re and Rfis independently hydrogen or C1-6
alkyl and Rg is hydrogen, C1-6 alkyl, hydroxy or C1-6
alkoxy; and p, R1, R2, R5 and R6 are as defined
herein. In certain embodiments of formula III, R1 and
R2 each independently is: hydrogen; Ci-ealkyl;
hydroxy-Ci-6 alkyl; -CH2-C(O)-OCH 3; -CH2-C(O)-NH-CH
3; or cyano-Ci- 6alkyl or one of R1 and R2 is hydrogen
or C1-6 alkyl and the other is: cyano-C 1-6alkyl;
aryl-Ci-6 alkyl; or wherein: Yis -C(O)- or -SO2- ; r
is O, 1 or 2; and Rh is: Ci_6alkyl; C3_8 cycloalkyl;
Ci-6alkoxy; cyano-Ci- 6alkyl; halo-Ci- 6alkyl;
hydroxy; amino; NH-Ci- 6alkylamino;
N,N-di-Ci_6alkylamino; hydroxy-Ci- 6alkyl wherein the
hydroxy group may be acetylated; aryl; aryl-Ci-6alkyl;
or aryl-Ci-6alkyloxy-Ci_6alkyl; or R1 and R2 together
with the nitrogen to which they are attached may form
a three- to seven- membered ring that optionally
contains an additional heteroatom selected from N, O
and S and which is optionally substituted with
hydroxyl.Preferably, "aryl" in the context of moieties
R1, R2 and Rh , i.e. in the context of aryl-Ci- 6
alkyl, aryl or aryl-Ci- 6alkyloxy-Ci_6alkyl, denotes
phenyl and naphthyl, in particular phenyl. In certain
embodiments of formula III, R1 and R2 each
independently is hydrogen or C alky!. In certain
embodiments of formula III, p is 0 or 1. In certain
embodiments of formula III, p is 0. In certain
embodiments of formula III, R1 and R2 together with
the nitrogen to which they are attached form a three,
four, five or six-membered heterocyclic ring. In
certain embodiments of formula III, one of R1 and R2
is hydrogen or Ci_ 6alkyl and the other is
Ci_6alkylcarbonyl, C3-8 cycloalkyl, aryl-Ci-6 alkyl,
hydroxy, or a fiveor six-membered heteroaryl or
heterocyclyl that contains one or two nitrogens. In
certain embodiments of formula III, R1 and R2 together
with the nitrogen to which they are attached form a
guanidinyl group, an amidinyl group, a carbamyl group,
or a urea group. In certain embodiments of formula
III, R1 and R2 together with the nitrogen to which
they are attached form a three- to seven-membered
heterocyclic ring 



that is optionally substituted with hydroxyl. In
certain embodiments of formula III, R1 and R2 together
with the nitrogen to which they are attached form a
three- to seven-membered heterocyclic ring that
includes an additional heteroatom selected from N, O
and S. In certain embodiments of formula III, R1 and
R2 together with the nitrogen to which they are
attached form a three-membered heterocyclic ring. In
certain embodiments of formula III, R1 and R2 together
with the nitrogen to which they are attached form a
four-membered heterocyclic ring. In certain
embodiments of formula III, R1 and R2 together with
the nitrogen to which they are attached form a
five-membered heterocyclic ring that is optionally
substituted with hydroxyl. In certain embodiments of
formula III, R1 and R2 together with the nitrogen to
which they are attached form a six-membered
heterocyclic ring that is optionally substituted with
hydroxyl. In certain embodiments of formula III, q is
0 or 1 and R7 is halo. In certain embodiments of
formula III, R1 is hydrogen and R2 is methyl.In
certain embodiments of formula III, p is 0 or 1, q is
0 or 1, R5 and R6 are halo, R1 is hydrogen and R2 is
methyl. In certain embodiments of formula III, R1 and
R2 together with the nitrogen to which they are
attached form a guanidinyl group or an amidinyl group.
In certain embodiments of formula III, R1 is hydrogen
or Ci_6 alkyl and R2 is -(CH 2)r-Y-R\ In certain
embodiments of formula III, R1 is hydrogen or Ci_6
alkyl and R2 is -CH2-C(O)-R 11 '. In certain
embodiments of formula III, R1 is hydrogen or Ci_6
alkyl and R2 is -C(O)-R\ In certain embodiments of
formula III, R1 is hydrogen or Ci_6 alkyl and R2 is
-CH2-SO2-R11 '. In certain embodiments of formula III,
R1 is hydrogen or Ci_6 alkyl and R2 is -SO 2-R11 '. In
certain embodiments of formula III, R1 and R2 each
independently is hydrogen or C alky!, and p is 0 or 1.
In certain embodiments of formula III, R1 and R2 each
independently is hydrogen or C alky!, p is 0 or 1, and
R6 is halo. In certain embodiments of formula III, R1
is hydrogen or C alky!, and R2 is -(CH 2)r-Y-Rh. In
certain embodiments of formula III, R1 is hydrogen or
C alky!, R2 is - (CH2)r-Y-Rh', and Yis -C(O)-. In
certain embodiments of formula III, R1 is hydrogen or
C alky!, R2 is - (CH2)r-Y-Rh', Yis -C(O)-, and r is 1.
In certain embodiments of formula III, R1 is hydrogen
or C alky!, R2 is - (CH2)r-Y-Rh', Yis -C(O)-, r is 1,
and Rh is Ci_6alkyl, C3-8 cycloalkyl, Ci_6alkoxy,
halo-Ci_ alkyl, amino, N-Ci_6alkylamino or
N,N-di-Ci_6alkylamino. In certain embodiments of
formula III, R1 is hydrogen or C alky!, R2 is -
(CH2)r-Y-Rh', Yis -C(O)-, r is 1, Rh is C1-6alkyl,
C3-8 cycloalkyl, Ci_6alkoxy, halo-C 1-6alkyl, amino,
N-Ci_6alkylamino or N,N-di-Ci_6alkylamino, p is 0 or
1, q is 0 or 1, and R5 and R6 are halo. In certain
embodiments of formula III, R1 is hydrogen or
C1-6alkyl, R2 is - (CH2)r-Y-Rh', Yis -C(O)-, and r is
O.In certain embodiments of formula III, n is 1, R1 is
hydrogen or C alky!, Yis -C(O)-, r is 0, and Rh is
Ci_6alkyl, C3-8 cycloalkyl, Ci_6alkoxy, halo-Ci-
6alkyl, amino, N-Ci_6alkylamino or
N,N-di-Ci_6alkylamino. In certain embodiments of
formula III, R1 is hydrogen or C alky!, R2 is -
(CH2):-Y-R\ Yis -C(O)-, r is 0, Rh is Ci_6alkyl, C3-8
cycloalkyl, Ci_6alkoxy, halo-Ci_6alkyl, amino,
N-Ci_6alkylamino or N,N-di-Ci_6alkylamino, p is 0 or
1, q is 0 or 1, and R5 and R6 are halo. In certain
embodiments of formula III, R1 is hydrogen or C alky!,
R2 is - (CH2)r-Y-R\ and Yis -SO2- . In certain
embodiments of formula III, R1 is hydrogen or C alky!,
R2 is - 



(CH2)r-Y-R\ Yis -SO2-, and r is 1. In certain
embodiments of formula III, R1 is hydrogen or C alky!,
R2 is - (CH2)r-Y-R\ Yis -SO2-, r is 1, and Rh is
Ci_6alkyl, C3-8 cycloalkyl, Ci_6alkoxy, halo-Ci_
alkyl, amino, N-Ci_6alkylamino or
N,N-di-Ci_6alkylamino. In certain embodiments of
formula III, R1 is hydrogen or C alky!, R2 is -
(CH2)r-Y-R\ Yis -SO2-, r is 1, Rh is Ci_6alkyl, C3-S
cycloalkyl, Ci_6alkoxy, halo-Ci_6alkyl, amino,
N-Ci_6alkylamino or N,N-di-Ci_6alkylamino, p is 0 or
1, q is 0 or 1, and R5 and R6 are halo. In certain
embodiments of formula III, R1 is hydrogen or C alky!,
R2 is - (CH2)r-Y-R\ Yis -SO2-, and r is 0. In certain
embodiments of formula III, R1 is hydrogen or C alky!,
R2 is - (CH2)r-Y-R\ Yis -SO2-, r is 0, and Rh is
C1-6alkyl, C3-8 cycloalkyl, Ci_6alkoxy, halo-Ci_
alkyl, amino, N-Ci_6alkylamino or
N,N-di-Ci_6alkylamino. In certain embodiments of
formula III, R1 is hydrogen or C alky!, R2 is -
(CH2):-Y-R\ Yis -SO2-, r is 0, Rh is C1-6alkyl,
C3_8cycloalkyl, Ci_6alkoxy, halo-C 1-6alkyl, amino,
N-Ci_6alkylamino or N,N-di-Ci_6alkylamino, p is 0 or
1, q is 0 or 1, and R5 and R6 are halo. In certain
embodiments of the invention, the compounds are of
formula IV: wherein p, q, R1, R2, R5 and R6 are as
defined herein. In certain embodiments of formula IV,
R1 and R2 each independently is:hydrogen; Ci-ealkyl;
hydroxy-Ci-6 alkyl; -CH 2-C(O)-OCH 3; -CH 2-C(O)-NH-CH
3; or cyano-Ci- 6alkyl or one of R1 and R2 is hydrogen
or C1-6 alkyl and the other is: cyano-Ci- 6alkyl;
aryl-Ci- 6 alkyl; or wherein: Yis -C(O)- or -SO2- ; r
is O, 1 or 2; and Rh is: Ci_6alkyl; C3-8 cycloalkyl;
Ci-6alkoxy; cyano-Ci- 6alkyl; halo-Ci- 6alkyl;
hydroxy; amino; NH-Ci- 6alkylamino; N,N-di-Ci_
6alkylamino; hydroxy-Ci- 6alkyl wherein the hydroxy
group may be acetylated; aryl; aryl-Ci- 6alkyl; or
aryl-Ci- 6alkyloxy-Ci_ 6alkyl; or R1 and R2 together
with the nitrogen to which they are attached may form
a three- to seven- membered ring that optionally
contains an additional heteroatom selected from N, O
and S and which is optionally substituted with
hydroxyl. Preferably, "aryl" in the context of
moieties R1, R2 and Rh , i.e. in the context of
aryl-Ci-6 alkyl, aryl or aryl-Ci_6alkyloxy-Ci_6alkyl,
denotes phenyl and naphthyl, in particular phenyl.In
certain embodiments of formula IV, R1 and R2 each
independently is hydrogen or Ci_6alkyl. In certain
embodiments of formula IV, p is 0 or 1. In certain
embodiments of formula IV, p is 0. In certain
embodiments of formula IV, q is 0 or 1 and R6 is halo.



In certain embodiments of formula IV, R1 is hydrogen
and R2 is methyl. In certain embodiments of formula
IV, p is 0, q is 0 or 1, R6 is halo, R1 is hydrogen
and R is methyl. In certain embodiments of the
invention, the compounds are of formula V: wherein p ,
q, R1, R2, R5 and R6 are as defined herein. In certain
embodiments of formula V, p is 0 or 1. In certain
embodiments of formula V, p is 0. In certain
embodiments of formula V, q is 0 or 1 and R6 is halo.
In certain embodiments of formula V, R1 and R2 each
independently is: hydrogen; Ci-ealkyl; hydroxy-Ci-6
alkyl; -CH 2-C(O)-OCH 3; -CH 2-C(O)-NH-CH 3; or
cyano-Ci- 6alkyl or one of R1 and R2 is hydrogen or
C1-6 alkyl and the other is: cyano-C 1-6alkyl;
aryl-Ci- 6 alkyl; or wherein: Yis -C(O)- or -SO2- ; r
is 0, 1 or 2; and Rh is: Ci_6alkyl; C3-8 cycloalkyl;
Ci-6alkoxy; cyano-Ci-6alkyl; halo-Ci- 6alkyl; hydroxy;
amino; NH-Ci- 6alkylamino; N,N-di-Ci- 6alkylamino;
hydroxy-Ci- 6alkyl wherein the hydroxy group may be
acetylated; aryl; aryl-Ci-6alkyl; or
aryl-Ci-6alkyloxy-Ci-6alkyl; or R1 and R2 together
with the nitrogen to which they are attached may form
a three- to seven- membered ring that optionally
contains an additional heteroatom selected from N, O
and S and which is optionally substituted with
hydroxyl. Preferably, "aryl" in the context of
moieties R1, R2 and Rh , i.e. in the context of
aryl-Ci-6 alkyl, aryl or aryl-Ci-6alkyloxy-Ci_6alkyl,
denotes phenyl and naphthyl, in particular phenyl. In
certain embodiments of formula V, R1 is hydrogen and
R2 is methyl. In certain embodiments of formula V, p
is 0, q is 0 or 1, R5 and R6 are halo, R1 is hydrogen
and R2 is methyl. In certain embodiments of formula IV
or formula V, R1 and R2 together with the nitrogen to
which they are attached form a guanidinyl group or an
amidinyl group. In certain embodiments of formula IV
or formula V, R1 is hydrogen or C1- 6 alkyl and R2
-(CH 2)r-Y-Rh'. In certain embodiments of formula IV
or formula V, R1 is hydrogen or C1- 6 alkyl and R2
-CH2-C(O)-R 11 '. In certain embodiments of formula IV
or formula V, R1 is hydrogen or C1- 6 alkyl and R2
-C(O)-R\ In certain embodiments of formula IV or
formula V, R1 is hydrogen or C1- 6 alkyl and R2
-CH2-SO2-R11 '. In certain embodiments of formula IV
or formula V, R1 is hydrogen or C1- 



6 alkyl and R2 -SO 2-R11 '.In certain embodiments of
formula IV or formula V, R1 and R2 each independently
is hydrogen or Ci_6alkyl, and p is 0 or 1. In certain
embodiments of formula IV or formula V, R1 and R2 each
independently is hydrogen or C alky!, p is 0 or 1, and
R6 is halo. In certain embodiments of formula IV or
formula V, R1 is hydrogen or C1- 6alkyl, and R2 is
-(CH 2)r-Y-Rh. In certain embodiments of formula IV or
formula V, R1 is hydrogen or C1- alkyl, R2 and Yis
-C(O)-. In certain embodiments of formula IV or
formula V, R1 is hydrogen or C1- 6alkyl, R2 is
-(CH2),-Y-R\ Yis -C(O)-, and r is 1. In certain
embodiments of formula IV or formula V, R1 is hydrogen
or C1- 66aalkyl, Yv-DR .' , vY;is r. i s DRn is
C1-6alkyl, C3-8 cycloalkyl, C1- alkoxy, halo-C
1-6alkyl, amino, N-Ci_6alkylamino or
N,N-di-Ci_6alkylamino. In certain embodiments of
formula IV or formula V, R1 is hydrogen or C1- 6alkyl,
R2 is -(CH 2)r-Y-Rh', Yis -C(O)-, r is 1, Rh is
C1-6alkyl, C3-8 cycloalkyl, Ci_6alkoxy, halo-C
1-6alkyl, amino, N-Ci_6alkylamino or
N,N-di-Ci_6alkylamino, p is 0 or 1, q is 0 or 1, and
R5 and R6 are halo. In certain embodiments of formula
IV or formula V, R1 is hydrogen or C1- 6alkyl, R2 is
-(CH2),-Y-R\ Yis -C(O)-, and r is 0. In certain
embodiments of formula IV or formula V, n is 1, R1 is
hydrogen or Ci_6alkyl, R2 is -(CH2),-Y-R\ Yis -C(O)-,
r is 0, and Rh is C1-6alkyl, C3-8 cycloalkyl, C1-
alkoxy, halo-C 1-6alkyl, amino, N-Ci_6alkylamino or
N,N-di-Ci_6alkylamino. In certain embodiments of
formula IV or formula V, R1 is hydrogen or C1- ealkyl,
R2 is -(CH 2)r-Y-Rh', Yis -C(O)-, r is 0, Rh is
Ci_6alkyl, C3-8 cycloalkyl, Ci_6alkoxy, halo-C
1-6alkyl, amino, N-Ci_6alkylamino or
N,N-di-Ci_6alkylamino, p is 0 or 1, q is 0 or 1, and
R5 and R6 are halo. In certain embodiments of formula
IV or formula V, R1 is hydrogen or C1- 6alkyl, R2 is
-(CH2),-Y-R\ and Yis -SO2- . In certain embodiments of
formula IV or formula V, R1 is hydrogen or C1- 6alkyl,
R2 is -(CH2),-Y-R\ Yis -SO2-, and r is 1. In certain
embodiments of formula IV or formula V, R1 is hydrogen
or C1- ealkyl, R2 is -(CH 2)r-Y-Rh', Yis -SO2-, r is
1, and Rh is C1-6alkyl, C3-8 cycloalkyl, Ci_6alkoxy,
halo-C 1-6alkyl, amino, N-Ci_6alkylamino or
N,N-di-Ci_6alkylamino. In certain embodiments of
formula IV or formula V, R1 is hydrogen or C1- ealkyl,
R2 is -(CH 2)r-Y-Rh', Yis -SO2-, r is 1, Rh is
C1-6alkyl, C3-8 cycloalkyl, Ci_6alkoxy,halo-Ci-
6alkyl, amino, N-Ci_ 6alkylamino or N,N-di-Ci_
6alkylamino, p is 0 or 1, q is 0 or 1, and R5 and R6
are halo. In certain embodiments of formula IV or
formula V, R1 is hydrogen or C 1- Yis -SO 2- , and r
is 0 . In certain embodiments of formula IV or formula
V, R1 is hydrogen or C 1- Yis -SO 2- , r is 0, and Rh
is C 1-6alkyl, C3-8 cycloalkyl, Ci_6alkoxy, halo-C
1-6alkyl, amino, N-Ci_ 6alkylamino or N,N-di-Ci_
6alkylamino. In certain embodiments of formula IV or
formula V, R1 is hydrogen or C 1- 6alkyl, R2 is -(CH
2),- Y-R\ Yis -SO 2- , r is 0, Rh is C 1-6alkyl, C3-8
cycloalkyl, Ci_6alkoxy, halo-C 1-6alkyl, amino, N-Ci_
6alkylamino or N,N-di-Ci_ 6alkylamino, p is 0 or 1, q
is 0 or 1, and R5 and R6 aarree hhaalloo.. In certain
embodiments of the invention, the compounds are of
formula VI: wherein: p and q each independently is
from 0 to 2 ; r is 0 or 1; Yis -C(O)- or -SO 2- ; R1
is hydrogen or C 1-6alkyl; and R5, R6 and Rh are as
defined herein. In certain embodiments of the
invention, the compounds are of formula 



VII: wherein: p and q each independently is from 0 to
2 ; R1 is hydrogen or C 1-6alkyl; and r , Y, R5, R6
and Rh are as defined herein.In certain embodiments of
the invention, the compounds are of formula VIII:
wherein: R7 is: hydrogen; Ci-ealkyl; C3-8 cycloalkyl
hetero-Ci- 6alkyl; h alo-Ci 6alkyl; or -(CH 2)r-Y-Rh';
and p , q , r , Y, R5, R6 and Rh are as defined
herein. In certain embodiments of the invention, the
compounds are of formula IX: wherein: R7 is: hydrogen;
Ci-ealkyl; C3-8 cycloalkyl hetero-Ci- 6alkyl; halo-Ci-
6alkyl; or -(CH 2)r-Y-Rh'; and p , q , r , Y, R5, R6
and Rh are as defined herein. In certain embodiments
of the invention, the compounds are of formula
IX:wherein: R7 is: hydrogen; Ci_6alkyl; C3-8
cycloalkyl hetero-Ci- 6alkyl; h alo-Ci 6alkyl; or p ,
q, r , Y, R5, R6 and Rh are as defined herein. In
certain embodiments of formula IX or formula X, R7 is
hydrogen or Ci- 6alkyl. Where any of R1, R2, R3, R4,
R5, R6, Ra, Rb, Rc, Rd, Re, Rf Rg or Rh are alkyl or
contain an alkyl moiety, such alkyl is preferably
lower alkyl, i.e. Ci-C alkyl, and more preferably Ci-C
4alkyl. In any of the embodiments of formula IV and
formula IV, when R1 or R2 is Ci-6alkyl, it is
preferably methyl. Representative compounds in
accordance with the methods of the invention are shown
in Table 1. TABLE lTHIAZOLOr4,5-ClPYRIDINE DERIVATIVES
The present invention relates to heterocyclic
derivatives of the general formula wherein R1 is
hydrogen, halogen, cyano, lower alkoxy, lower alkyl or
lower alkyl substituted by halogen or is cycloalkyl,
-(CH 2)n-O-lower alkyl, -C(O)R' for R' being lower
alkyl, lower alkoxy or NR ; R2 is aryl or 5-or
6-membered heteroaryl; R3 is hydrogen, OR, NR2, lower
alkyl, cycloalkyl, aryl, heterocycloalkyl, 5-or 6-
membered heteroaryl, C(O)NR 2, lower alkyl substituted
by halogen, or -C(O)R' for R' being lower alkyl, lower
alkoxy or NR2; wherein the aryl, cycloalkyl,
heterocycloalkyl or 5-or 6-membered heteroaryl groups
for R2 and R3 may be unsusbtituted or substituted by
halogen, cyano, lower alkyl, lower alkoxy,
S(O)2-alkyl, S(O)-alkyl, -C(O)R' for R' being lower
alkyl, lower 



alkoxy Or NR2; R is hydrogen or lower alkyl; n is O, 1
or 2; as well as to pharmaceutically acceptable salts
thereof. It has surprisingly been found that the
compounds of general formula I are metabotropic
glutamate receptor antagonists. Compounds of formula I
are distinguishedby having valuable therapeutic
properties. They can be used in the treatment or
prevention of mGluR5 receptor mediated disorders. Such
disorders are acute and/or chronic neurological
disorders, in particular acute or chronic pain,
urinary incontinence, gastrointestinal reflux
disorder, liver damage or failure whether drug or
disease induced, obesity or Fragile-X or autism,
acute, traumatic and chronic degenerative processes of
the nervous system, such as Alzheimer's disease,
senile dementia, Parkinson's disease, Huntington's
chorea, amyotrophic lateral sclerosis and multiple
sclerosis, psychiatric diseases such as schizophrenia
and anxiety, depression and drug dependency. In the
central nervous system (CNS) the transmission of
stimuli takes place by the interaction of a
neurotransmitter, which is sent out by a neuron, with
a neuroreceptor. Glutamate is the major excitatory
neurotransmitter in the brain and plays a unique role
in a variety of central nervous system (CNS)
functions. The glutamate-dependent stimulus receptors
are divided into two main groups. The first main
group, namely the ionotropic receptors, forms
ligand-controlled ion channels. The metabotropic
glutamate receptors (mGluR) belong to the second main
group and, furthermore, belong to the family of
G-protein coupled receptors. At present, eight
different members of these mGluR's are known and of
these some even have sub-types. According to their
sequence homology, signal transduction mechanisms and
agonist selectivity, these eight receptors can be
sub-divided into three sub-groups: mGluRl and mGluR5
belong to group I, mGluR2 and mGluR3 belong to group
II and mGluR4, mGluR, mGluR7 and mGluR8 belong to
group III. Iigands of metabotropic glutamate receptors
belonging to the first group can be used for the
treatment or prevention of acute and/or chronic
neurological disorders such as psychosis, epilepsy,
schizophrenia, Alzheimer's disease, cognitive
disorders and memory deficits, as well as chronic and
acute pain. Other treatable indications in this
connection are restricted brain function caused by
bypass operations or transplants, poor blood supply to
the brain, spinal cord injuries, head injuries,
hypoxia caused by pregnancy, cardiac arrest and
hypoglycaemia. Further treatable indications are
ischemia, Huntington's chorea, amyotrophic lateral
sclerosis(ALS), dementia caused by AIDS, eye injuries,
retinopathy, idiopathic parkinsonism or parkinsonism
caused by medicaments as well as conditions which lead
to glutamatedeficiency functions, such as e.g. muscle
spasms, convulsions, migraine, urinary incontinence,
nicotine addiction, opiate addiction, anxiety,
vomiting, dyskinesia, gastrointestinal reflux disorder
and depressions. Disorders mediated full or in part by
mGluR5 are for example acute, traumatic and chronic
degenerative processes of the nervous system, such as
Alzheimer's disease, senile dementia, Parkinson's
disease, Huntington's chorea, amyotrophic lateral
sclerosis and multiple sclerosis, psychiatric diseases
such as schizophrenia and anxiety, depression, pain
and drug dependency (Expert Opin. Ther. Patents
(2002), 12, (12)). The invention relates to compounds
of formula I, the use of compounds of formula I and
their pharmaceutically acceptable salts for the
preparation of medicaments for the treatment of mGluR5
receptor mediated disorders, which are acute and/or
chronic neurological disorders, in particular acute or
chronic pain, urinary incontinence, gastrointestinal
reflux disorder, liver damage or failure whether drug
or disease induced, obesity or Fragile-X or autism,
acute, traumatic and chronic degenerative processes of
the nervous system, such as Alzheimer's disease,
senile dementia, Parkinson's disease, Huntington's
chorea, amyotrophic lateral sclerosis and multiple
sclerosis, psychiatric diseases such as schizophrenia
and anxiety, depression and drug dependency.
Furthermore, the invention relates to medicaments,
containing one or more compounds of formula I and to
processes for preparation of such compounds. The
following definitions of general terms used in the
present description apply 



irrespective of whether the terms in question appear
alone or in combination. The term "lower alkyl" used
in the present description denotes straight-chain or
branched saturated hydrocarbon residues with 1 to 6
carbon atoms, preferably with 1 to 4 carbon atoms,
such as methyl, ethyl, n-propyl, i-propyl, n-butyl,
t-butyl and the like. The term "lower alkoxy" denotes
a lower alkyl residue in the sense of the foregoing
definition bound via an oxygen atom. Examples of
"lower alkoxy" residues include methoxy, ethoxy,
isopropoxy and the like. The term "halogen" denotes
fluorine, chlorine, bromine and iodine.The term "lower
alkyl substituted by halogen" denotes a lower alkyl
group as defined above which is substituted by one or
more halogen atoms. Examples of such group include but
are not limited to methyl, ethyl, propyl, isopropyl,
isobutyl, sec-butyl, tert-butyl, pentyl or n-hexyl
substituted by one or more Cl, F, Br or I atom(s) as
well as those groups specifically illustrated by the
examples herein below. Prefered groups are difluoro-
or trifluoro-methyl or ethyl. "Aryl" represents an
aromatic carbocyclic group consisting of one
individual ring, or one or more fused rings in which
at least one ring is aromatic in nature. Preferred
aryl group is phenyl. The term "5-or 6-membered
heteroaryl" refers to an aromatic ring containing one
or more heteroatoms selected from nitrogen, oxygen or
sulphur. Preferred are those heteroaryl groups
selected from nitrogen. Examples of such heteroaryl
groups are pyridinyl, pyrazinyl, pyrazolyl,
pyrimidinyl, pyridazinyl, isoxazolyl or thiazolyl. The
term "heterocycloalkyl" refers to a saturated non
aromatic ring containing one or more heteroatoms
selected from nitrogen, oxygen or sulphur, the rest
being carbon atoms. Preferred heterocycloalkyl are
heterocycloalkyl having 5 or 6 ring members. Preferred
are those heterocycloalkyl groups selected from
nitrogen. Examples of such groups are morpholinyl,
tetrahydropyranyl, thiomorpholinyl, piperazinyl,
pyrrolidinyl or piperidyl. The term "cycloalkyl"
denotes a saturated carbocyclic group, containing 3 -
12 carbon atoms, preferably 3-6 carbon atoms. The term
"pharmaceutically acceptable salt" refers to any salt
derived from an inorganic or organic acid or base.
Such salts include: acid addition salts formed with
inorganic acids such as hydrochloric acid, hydrobromic
acid, sulfuric acid, nitric acid, phosphoric acid; 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 or trimethylacetic acid. Preferred are compounds
of formula I,wherein R1 is lower alkyl; R2 is phenyl,
thiazolyl, pyridinyl, pyrimidinyl or pyrazolyl,
wherein the rings are unsubstituted or substituted by
halogen or lower alkyl; R3 is hydrogen, phenyl,
pyridinyl, pyrimidinyl or isoxazolyl which can be
unsubstituted or substituted by halo or -SO -lower
alkyl; as well as pharmaceutically acceptable salts
thereof. Preferred are compounds of formula I, wherein
R1 is lower alkyl; R2 is phenyl, thiazolyl, pyridinyl
or pyrazolyl, wherein the rings are unsubstituted or
substituted by halogen or lower alkyl; R3 is hydrogen,
pyridinyl; as well as pharmaceutically acceptable
salts thereof. Most preferred are compounds of formula
I, wherein R1 is methyl. Preferred compounds of
formula I are further those, wherein R3 is hydrogen
and R2 is phenyl, substituted by halogen, for example
the following compound
(3-chloro-phenyl)-(2-methyl-thiazolo[4,5-c]pyridin-4-y
l)-amine.Further preferred are compounds of formula I,
wherein R3 is pyridin-3-yl and R2 is
methyl-substituted thiazolyl, for example the
following compounds:
(2-methyl-7-pyridin-3-yl-thiazolo[4,5-c]pyridin-4-yl)-
(2-methyl-thiazol-4-yl)-amine or 



(2-methyl-7-pyridin-3-yl-thiazolo[4,5-c]pyridin-4-yl)-
(4-methyl-thiazol-2-yl)-amine. Preferred compounds of
formula I are further those, wherein R3 is
pyridin-3-yl and R2 is halogen-substituted pyridinyl,
for example the following compound:
(5-fluoro-pyridin-2-yl)-(2-methyl-7-pyridin-3-yl-thiaz
olo[4,5-c]pyridin-4-yl)-amine. Preferred compounds of
formula I are further those, wherein R3 is
pyridin-3-yl and R2 is methyl substituted
pyrazol-3-yl, for example the following compound: (
1-methyl-
lH-pyrazol-3-yl)-(2-methyl-7-pyridin-3-yl-thiazolo[4,5
-c]pyridin-4-yl)- amine. Preferred compounds of
formula I are further those, wherein R3 is phenyl
substituted by halogen or by -S(O) -lower alkyl and R2
is methyl-substituted thiazolyl or is
methyl-substituted pyrimidinyl, for example the
following compounds:
[7-(3,5-Difluoro-phenyl)-2-methyl-thiazolo[4,5-c]pyrid
in-4-yl]-(2-methyl-thiazol-4-yl)- amine;
[7-(3-Methanesuhconyl-phenyl)-2-methyl-thiazolo[4,5-c]
pyridin-4-yl]-(4-methylthiazol- 2-yl)-amine;
[7-(3-Methanesulfonyl-phenyl)-2-methyl-thiazolo[4,5-c]
pyridin-4-yl]-(2-methylpyrimidin- 4-yl)-amine;
[7-(3-Methanesulfonyl-phenyl)-2-methyl-thiazolo[4,5-c]
pyridin-4-yl]-(2-methylthiazol- 4-yl)-amine; and
[7-(3,5-Difluoro-phenyl)-2-methyl-thiazolo[4,5-c]pyrid
in-4-yl]-(4-methyl-thiazol-2-yl)- amine. Preferred
compounds of formula I are further those, wherein R3
is pyridin-3-yl substituted by halogen or lower alkyl
and R is methyl-substituted thiazolyl,
methylsubstituted pyridinyl or methyl-substituted
pyrimidinyl, for example the following compounds:
[7-(5-Fluoro-pyridin-3-yl)-2-methyl-thiazolo[4,5-c]pyr
idin-4-yl] -(4-methyl-thiazo1-2- yl)-amine;
[7-(5-Fluoro-pyridin-3-yl)-2-meth
yl-thiazolo[4,5-c]pyridin-4-yl] -(2-methyl-pyrimidin-
4-yl)-amine;
[7-(5-Fluoro-pyridin-3-yl)-2-methyl-thiazolo[4,5-c]pyr
idin-4-yl]-(2-methyl-thiazol-4- yl)-amine;
[7-(5-Fluoro-pyridin-3-yl)-2-methyl-thiazolo[4,5-c]pyr
idin-4-yl]-(5-methyl-pyridin-2- yl)-amine; and
[2-Methyl-7-(5-methyl-pyridin-3-yl)-thiazolo[4,5-c]pyr
idin-4-yl]-(2-methyl-thiazol-4- yl)-amine. Preferred
compounds of formula I are further those, wherein R3
is pyrimidinyl and R2 is methyl-substituted thiazolyl,
methyl-substituted pyridinyl or methyl-substituted
pyrimidinyl, for example the following compounds:
(2-Methyl-7-pyrimidin-5-yl-thiazolo[4,5-c]pyridin-4-yl
)-(4-methyl-thiazol-2-yl)-amine
(2-Methyl-pyrimidin-4-yl)-(2-methyl-7-pyrimidin-5-yl-t
hiazolo[4,5-c]pyridin-4-yl)- amine;
(2-Methyl-pyridin-4-yl)-(2-methyl-7-pyrimidin-5-yl-thi
azolo[4,5-c]pyridin-4-yl)-amine; and
(2-Methyl-7-pyrimidin-5-yl-thiazolo[4,5-c]pyridin-4-yl
)-(2-methyl-thiazol-4-yl)-amine. Preferred compounds
of formula I are further those, wherein R3 is
pyridin-4-yl substituted by halogen or lower alkyl and
R is methyl-substituted thiazolyl or methylsubstituted
pyridinyl, for example the following compounds:
[7-(2-Chloro-pyridin-4-yl)-2-methyl-thiazolo[4,5-c]pyr
idin-4-yl]-(2-methyl-pyridin-4- yl)-amine;
[7-(2-Chloro-pyridin-4-yl)-2-methyl-thiazolo[4,5-c]pyr
idin-4-yl]-(2-methyl-thiazol-4- yl)-amine; and
[2-Methyl-7-(2-methyl-pyridin-4-yl)-thiazolo[4,5-c]pyr
idin-4-yl]-(2-methyl-thiazol-4- yl)-amine. Preferred
compounds of formula I are further those, wherein R3
is oxazolyl substituted by lower alkyl and R2 is
methyl-substituted thiazolyl, for example the
following compound:
[7-(3,5-Dimethyl-isoxazol-4-yl)-2-methyl-thiazolo[4,5-
c]pyridin-4-yl]-(2-methylthiazol- 4-yl)-amine. 



The compounds of formula I of the invention maybe
prepared according to various processes.In an
embodiment, the process of the invention comprises the
following variants a) reacting a compound of formula
II: with a compound of formula R2X to obtain a
compound of formula I : wherein X is chlorine, bromine
or iodine, preferably bromine and R1, R2 and R3 are as
defined above, and if desired, converting the
compounds obtained into pharmaceutically acceptable
acid addition salts, or b) reacting a compound of
formula III: with a compound of formula 9 NH2R to
obtain a compound of formula Iwherein R1, R2 and R3
are as defined above and X is chlorine, bromine or
iodine, preferably chlorine, and if desired,
converting the compounds obtained into
pharmaceutically acceptable acid addition salts. In
accordance with step a) , the desired compound of
formula I may be prepared as follows: Acompound of
formula II and a compound of formula R2Br are
dissolved in dry dioxane.
4,5-Bis(diphenylphosphino)-9,9-dimethylxanthene,
cesium carbonate and
tri(dibenzylideneacetone)dipalladium chloroform
complex are added and the reaction mixture is stirred
for about 20 hrs at 130 0C to obtain a compound of
formula I . The various processes of the invention are
described in more detail in the following schemes 1
and 2 and in examples 1- 23. All starting materials
(e.g. compound IV) are known compounds, which can be
either prepared according to known methods from
commercially available products or are directly
commercially available. Scheme 1for R2=H n-BuLi
B(O-IPr)3 THF wherein the substituents R1, R2 and R3
are as described above and wherein R3 is other than
hydrogen. Scheme 2Hl-A (R3=H and X is Cl) I-A (R3=H)
wherein the substituents R1 and R2 are as described
above. Compounds of formula III-A (compounds of
formula III wherein R3 is H and X is Cl) maybe
prepared in accordance with the description in scheme
1 or according to WO2002/044189 starting from
commercially available products. Then, a compound of
formula III-A and a compound of formula NH R are
dissolved in dry dioxane. 4,5-
bis(diphenylphosphino)-9,9-dimethylxanthene, cesium
carbonate and tri(dibenzylideneacetone)dipalladium
chloroform complex are added, and the reaction mixture
is stirred under microwave irradiation for 50 minutes
at about 150 0C. The reaction mixture is then
evaporated and purified in conventional manner.
Pharmaceutically acceptable salts of compounds of
formula I can be manufactured readily according to
methods known per se and taking into consideration the
nature of the compound to be converted into a salt.
Inorganic or organic acids such as, for example,
hydrochloric acid, hydrobromic acid, sulphuric acid,
nitric acid, phosphoric acid or citric acid, formic
acid, fumaric acid, maleic acid, acetic acid, succinic
acid, tartaric acid, methanesulphonic acid,
p-toluenesulphonic acid and the like are suitable for
the formation of pharmaceutically acceptable salts of
basic compounds of formula I . Compounds which contain
the alkali metals or alkaline earth metals, for
example sodium, potassium, calcium, magnesium or the
like, basic amines or basic amino acids are suitable
for the formation of pharmaceutically acceptable salts
of acidic compounds. The compounds of formula I and
their pharmaceutically acceptable salts are, as
already mentioned above, metabotropic glutamate
receptor antagonists and can be used for the treatment
or prevention of mGluR5 receptor mediated disorders,
such as acute or chronic pain, urinary incontinence,
liver damage or failure whether drug or disease
induced, obesity or Fragile-X or autism, acute,
traumatic and chronic degenerative processes of the
nervous system, such as Alzheimer's disease, senile
dementia, Parkinson's disease, Huntington's chorea,
amyotrophic lateral sclerosis and multiple sclerosis, 



psychiatric diseases such as schizophrenia and
anxiety, depression and drug dependencyas shown in
references such ^"European Journal of Pharmacology
(2004), 497(1), 25-27. "; "Journal of Hepatology
(2003), 38(2), 179-187"; and' Hepatology
(Philadelphia) (2000), 31(3), 649-655". The compounds
of formula I and their pharmaceutically acceptable
salts are especially useful as analgesics. Treatable
kinds of pain include inflammatory pain such as
arthritis and rheumatoid disease, vasculitis,
neuropathic pain such as trigeminal or herpetic
neuralgia, diabetic neuropathy pain, causalgia,
hyperalgesia, severe chronic pain, post-operative pain
and pain associated with various conditions like
cancer, angina, renal or billiay colic, menstruation,
migraine and gout. The pharmacological activity of the
compounds was tested using the following method: For
binding experiments, cDNA encoding human mGlu 5a
receptor was transiently transfected into EBNAcells
using a procedure described by Schlaeger and
Christensen [Cytotechnology 15:1- 13 ( 1998)] . Cell
membrane homogenates were stored at -8O0C until the
day of assay where upon they were thawed and
resuspended and polytronised in 15 mM Tris-HCl, 120 mM
NaCl, 100 mM KCl, 25 mM CaCl2, 25 mM MgCl2 binding
buffer at pH 7.4 to a final assay concentration of 20
mg protein/ well. Saturation isotherms were determined
by addition of twelve [3H]MPEP concentrations
(0.04-100 nM) to these membranes (in a total volume of
200 ml) for 1h at 40C. Competition experiments were
performed with a fixed concentration of [3H]MPEP (2nM)
and IC50 values of test compounds evaluated using 11
concentrations (0.3- 10,00OnM). Incubations were
performed for 1 h at 4 C. At the end of the
incubation, membranes were filtered onto unifilter
(96-well white microplate with bonded GF/C filter
preincubated 1 h in 0.1% PEI in wash buffer, Packard
BioScience, Meriden, CT) with a Filtermate 96
harvester (Packard BioScience) and washed 3 times with
cold 50 mM Tris-HCl, pH 7.4 buffer. Nonspecific
binding was measured in the presence of 10 mM MPEP.
The radioactivity on the filter was counted (3 min) on
a Packard Top-count microplate scintillation counter
with quenching correction after addition of 45 ml of
microscint 40 (Canberra Packard S.A., Zurich,
Switzerland) and sh aking for 20 min .For functional
assays, [Ca2+ h ]i measurements were performed as
described previously by Porter et al. [Br. J .
Pharmacol. 128:13-20 (1999)] on recombinant human mGlu
5a receptors in HEK-293 cells. The cells were dye
loaded using Fluo 4-AM (obtainable by FLUKA, 0.2mM
final concentration) . [Ca2+]i measurements were
performed using a fluorometric imaging plate reader
(FLIPR, Molecular Devices Corporation, La Jolla, CA,
USA). Antagonist evaluation was performed following a
5 min preincubation with the test compounds followed
by the addition of a submaximal addition of agonist.
The inhibition (antagonists) curves were fitted with a
four parameter logistic equation giving IC50, and Hill
coefficient using iterative non linear curve fitting
software (Xcel fit). For binding experiments the Ki
values of the compounds tested are given. The Ki value
is defined by the following formula: K = IC50 / [ 1 +
L / Kd] in which the IC50 values are those
concentrations of the compounds tested which cause 50
%inhibition of the competing radioligand ([3H]MPEP). L
is the concentration of radioligand used in the
binding experiment and the Kd value of the radioligand
is empir i cally determined for each batch of
membranes prepared. The compounds of the present
invention are mGluR 5a receptor antagonists. The
activities of compounds of formulae I, Ia and Ib as
measured in the assay described above and as presented
in the table hereafter are in the range of K < 400
nM.The compounds of formula I and pharmaceutically
acceptable salts thereof can be used as medicaments,
e.g. in the form of pharmaceutical preparations. The
pharmaceutical preparations can be administered
orally, e.g. in the form of tablets, coated tablets,
dragees, hard and soft gelatine capsules, solutions,
emulsions or suspensions. However, the administration
can also be effected rectally, e.g. in the form of
suppositories, or parenterally, e.g. in the form of
injection solutions. The compounds of formula I and
pharmaceutically acceptable salts thereof can be
processed with pharmaceutically inert, inorganic or
organic carriers for the production of 



pharmaceutical preparations. Lactose, corn starch or
derivatives thereof, talc, stearic acid or its salts
and the like can be used, for example, as such as
carriers for tablets, coated tablets, dragees and hard
gelatine capsules. Suitable carriers for soft gelatine
capsules are, for example, vegetable oils, waxes,
fats, semi-solid and liquid polyols and the like;
depending on the nature of the active substance no
carriers are, however, usually required in the case of
soft gelatine capsules. Suitable carriers for the
production of solutions and syrups are, for example,
water, polyols, sucrose, invert sugar, glucose and the
like. Adjuvants, such as alcohols, polyols, glycerol,
vegetable oils and the like, can be used for aqueous
injection solutions of water-soluble salts of
compounds of formula I, but as a rule are not
necessary. Suitable carriers for suppositories are,
for example, natural or hardened oils, waxes, fats,
semi-liquid or liquid polyols and the like. In
addition, the pharmaceutical preparations can contain
preservatives, solubilizers, stabilizers, wetting
agents, emulsifiers, sweeteners, colorants,
flavorants, salts for varying the osmotic pressure,
buffers, masking agents or antioxidants. They can also
contain still other therapeutically valuable
substances. As mentioned earlier, medicaments
containing a compound of formula I or pharmaceutically
acceptable salts thereof and a therapeutically inert
excipient are also an object of the present invention,
as is a process for the production of such medicaments
which comprises bringing one or more compounds of
formula I or pharmaceutically acceptable salts thereof
and, if desired, one or more other therapeutically
valuable substances into a galenical dosage form
together with one or more therapeutically inert
carriers. The dosage can vary within wide limits and
will, of course, be fitted to the individual
requirements in each particular case. In general, the
effective dosage for oral or parenteral administration
is between 0.01-20 mg/kg/day, with a dosage of 0.1-10
mg/kg/day being preferred for all of the indications
described. The daily dosage for an adult human being
weighing 70 kg accordingly lies between 0.7- 1400 mg
per day, preferably between 7 and 700 mg per day. The
following examples are provided to further elucidate
the invention: Example 1
(3-Chloro-phenyl)-(2-methyl-thiazolo[4,5-c]pyridin-4-y
l)-amine 4-Chloro-2-methyl-thiazolo[4,5-c] pyridine
(100 mg, 0.54 mmol) (ExampleA) and 3- chloroaniline
(90 mg, 0.70 mmol) were dissolved in 3 ml dry dioxane.
4,5- bis(diphenylphosphino)-9,9-dimethylxanthene (63
mg, 0.1 mmol), cesium carbonate (350 mg, 1.08 mmol)
and tri(dibenzylideneacetone)dipalladium chloroform
complex (56 mg, 0.05 mmol) were added and the reaction
mixture was stirred for 16 hrs at 12O0C. The reaction
mixture was then evaporated and purified by flash
chromatography on silica gel (heptane / ethyl acetate
90:10 -> 30:70 gradient). The desired product was
obtained as a yellow solid (20 mg, 13%), MS: m/e =
276.3 (M+H +) . Example 2
(2-Methyl-7-pyridin-3-yl-thiazolo[4,5-c]pyridin-4-yl)-
(2-methyl-thiazol-4-yl)-amine Step 1:
4-Chloro-2-methyl-7-pyridin-3-yl-thiazolor4,5-clpyridi
ne Tetrakis(triphenylphosphine)palladium(0) (52 mg,
0.05 mmol) was dissolved in 8 ml toluene.
4-Chloro-7-iodo-2-methyl-thiazolo[4,5-c] pyridine (280
mg, 0.90 mmol) (Example B), 3-pyridineboronic acid
(133 mg, 1.08 mmol), 2M sodium carbonate (2.70 ml, 5.4
mmol) and 2 ml ethanol were added and the mixture
stirred at 8O0C for 6 hrs. The reaction mixture was
extracted with water and two times ethyl acetate. The
organic extracts were washed with water and brine,
dried with sodium sulfate, filtered and evaporated.
The crude product was purified by flash chromatography
on silica gel (heptane / ethyl acetate 9:1 -> 0:100
gradient). The desired compound was obtained as a
light yellow solid (100 mg, 42%), MS: m/e = 263.1
(M+H+). Step 2:
(2-Methyl-7-pyridin-3-yl-thiazolor4,5-clpyridin-4-yl)-
(2-methyl-thiazol-4-yl)- amine
4-Chloro-2-methyl-7-pyridin-3-yl-thiazolo[4,5-c]pyridi
ne (100 mg, 0.38 mmol) and 4- amino-2-methylthiazole
(44 mg, 0.38 mmol) (Example C) were dissolved in 3 ml
dry dioxane.
4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (44
mg, 0.08 mmol) and cesium carbonate (200 mg, 0.61
mmol) were added and this mixture was evacuated
andbackfilled with argon several times to remove
oxygen from the solution.
Tris(dibenzylideneacetone)dipalladium chloroform
complex (38 mg, 0.035 mmol) was 



added and the reaction mixture was stirred for 1hour
at 1000C. The reaction mixture was then evaporated and
purified by flash chromatography on silica gel
(heptane/ethyl acetate 90:10 -> 0:100 gradient) and
recrystallization in diisopropylether. The desired
product was obtained as a yellow solid (20 mg, 15%),
MS: m/e = 354.1 (M+H +) . Example 3
(2-Methyl-7-pyridin-3-yl-thiazolo[4,5-c]pyridin-4-yl)-
(4-methyl-thiazol-2-yl)-amine The title compound, MS:
m/e = 340.1 (M+H +), was prepared in accordance with
the general method of example 2, step 2 from
4-chloro-2-methyl-7-pyridin-3-yl-thiazolo[4,5-
c]pyridine and 2-amino-4-methylthiazole. Example 4
(5-Fluoro-pyridin-2-yl)-(2-methyl-7-pyridin-3-yl-thiaz
olo[4,5-c]pyridin-4-yl)-amine The title compound, MS:
m/e = 338.1 (M+H +), was prepared in accordance with
the general method of example 2, step 2 from
4-chloro-2-methyl-7-pyridin-3-yl-thiazolo[4,5-
c]pyridine and 2-amino-5-fluoropyridine. Example 5
(l-Methyl-lH-pyrazol-3-yl)-(2-methyl-7-pyridin-3-yl-th
iazolo[4,5-c]pyridin-4-yl)- amine The title compound,
MS: m/e = 323.3 (M+H +), was prepared in accordance
with the general method of example 2, step 2 from
4-chloro-2-methyl-7-pyridin-3-yl-thiazolo[4,5-
c]pyridine and 3-amino-l-methylpyrazole. Example 6
[7-(3,5-Difluoro-phenyl)-2-methyl-thiazolo[4,5-c]pyrid
in-4-yl]-(2-methyl-thiazol-4-yl)- amineThe title
compound, MS: m/e = 375.1 (M+H +), was prepared in
accordance with the general method of example 2, step
1 and step 2 from 4-chloro-7-iodo-2-methylthiazolo[
4,5-c] pyridine (Example B), 3,5-difluorophenylboronic
acid and 4-amino-2- methylthiazole (Example C) .
Example 7
[7-(5-Fluoro-pyridin-3-yl)-2-methyl-thiazolo[4,5-c]pyr
idin-4-yl]-(4-methyl-thiazol-2- yl)-amine The title
compound, MS: m/e = 358.2 (M+H +), was prepared in
accordance with the general method of example 2, step
1 and step 2 from 4-chloro-7-iodo-2-methylthiazolo[
4,5-c] pyridine (Example B),
3-fluoro-5-pyridineboronic acid and 2-amino-4-
methylthiazole. Example 8
[7-(5-Fluoro-pyridin-3-yl)-2-methyl-thiazolo[4,5-c]pyr
idin-4-yl]-(2-methyl-pyrimidin- 4-yl)-amine The title
compound, MS: m/e = 353.2 (M+H +), was prepared in
accordance with the general method of example 2, step
1 and step 2 from 4-chloro-7-iodo-2-methylthiazolo[
4,5-c] pyridine (Example B),
3-fluoro-5-pyridineboronic acid and 4-amino-2-
methylpyrimidine. Example 9
(2-Methyl-7-pyrimidin-5-yl-thiazolo[4,5-c]pyridin-4-yl
)-(4-methyl-thiazol-2-yl)-amine The title compound,
MS: m/e = 341.1 (M+H +), was prepared in accordance
with the general method of example 2, step 1 and step
2 from 4-chloro-7-iodo-2-methylthiazolo[ 4,5-c]
pyridine (Example B), 5-pyrimidineboronic acid and
2-amino-4- methylthiazole. Example 10
(2-Methyl-pyrimidin-4-yl)-(2-methyl-7-pyrimidin-5-yl-t
hiazolo[4,5-c]pyridin-4-yl)- amineThe title compound,
MS: m/e = 336.2 (M+H +), was prepared in accordance
with the general method of example 2, step 1 and step
2 from 4-chloro-7-iodo-2-methylthiazolo[ 4,5-c]
pyridine (Example B), 5-pyrimidineboronic acid and
4-amino-2- methylpyrimidine. Example 11
(2-Methyl-pyridin-4-yl)-(2-methyl-7-pyrimidin-5-yl-thi
azolo[4,5-c]pyridin-4-yl)-amine The title compound,
MS: m/e = 335.2 (M+H +), was prepared in accordance
with the general method of example 2, step 1 and step
2 from 4-chloro-7-iodo-2-methylthiazolo[ 4,5-c]
pyridine (Example B), 5-pyrimidineboronic acid and
2-methyl-4- 



aminopyridine. Example 12
(2-Methyl-7-pyrimidin-5-yl-thiazolo[4,5-c]pyridin-4-yl
)-(2-methyl-thiazol-4-yl)-amine The title compound,
MS: m/e = 341.0 (M+H +), was prepared in accordance
with the general method of example 2, step 1 and step
2 from 4-chloro-7-iodo-2-methylthiazolo[ 4,5-c]
pyridine (Example B), 5-pyrimidineboronic acid and
4-amino-2- methylthiazole (Example C) . Example 13
[7-(2-Chloro-pyridin-4-yl)-2-methyl-thiazolo[4,5-c]pyr
idin-4-yl]-(2-methyl-pyridin-4- yl)-amine The title
compound, MS: m/e = 368.1 (M+H +), was prepared in
accordance with the general method of example 2, step
1 and step 2 from 4-chloro-7-iodo-2-methylthiazolo[
4,5-c] pyridine (Example B), 2-chloropyridin-4-boronic
acid and 2-methyl-4- aminopyridine. Example 14
[7-(2-Chloro-pyridin-4-yl)-2-methyl-thiazolo[4,5-c]pyr
idin-4-yl]-(2-methyl-thiazol-4- yl)-amineThe title
compound, MS: m/e = 374.0 (M+H+), was prepared in
accordance with the general method of example 2, step
1 and step 2 from 4-chloro-7-iodo-2-methylthiazolo[
4,5-c] pyridine (Example B), 2-chloropyridin-4-boronic
acid and 4-amino-2- methylthiazole (Example C) .
Example 15
[7-(5-Fluoro-pyridin-3-yl)-2-methyl-thiazolo[4,5-c]pyr
idin-4-yl]-(2-methyl-thiazol-4- yl)-amine The title
compound, MS: m/e = 358.2 (M+H+), was prepared in
accordance with the general method of example 2, step
1 and step 2 from 4-chloro-7-iodo-2-methylthiazolo[
4,5-c] pyridine (Example B),
3-fluoro-5-pyridineboronic acid and 4-amino-2-
methylthiazole (Example C) . Example 16
[7-(3-Methanesulfonyl-phenyl)-2-methyl-thiazolo[4,5-c]
pyridin-4-yl]-(4-methylthiazol- 2-yl)-amine The title
compound, MS: m/e = 417.2 (M+H+), was prepared in
accordance with the general method of example 2, step
1 and step 2 from 4-chloro-7-iodo-2-methylthiazolo[
4,5-c] pyridine (Example B),
(3-methylsulfonylphenyl)boronic acid and 2-
amino-4-methylthiazole. Example 17
[7-(3-Methanesulfonyl-phenyl)-2-methyl-thiazolo[4,5-c]
pyridin-4-yl]-(2-methylpyrimidin- 4-yl)-amine The
title compound, MS: m/e = 412.3 (M+H+), was prepared
in accordance with the general method of example 2,
step 1 and step 2 from
4-chloro-7-iodo-2-methylthiazolo[ 4,5-c] pyridine
(Example B), (3-methylsulfonylphenyl)boronic acid and
4- amino-2-methylpyrimidine. Example 18
[7-(3-Methanesulfonyl-phenyl)-2-methyl-thiazolo[4,5-c]
pyridin-4-yl]-(2-methylthiazol- 4-yl)-amineThe title
compound, MS: m/e = 417.2 (M+H+), was prepared in
accordance with the general method of example 2, step
1and step 2 from 4-chloro-7-iodo-2-methylthiazolo[
4,5-c] pyridine (Example B),
(3-methylsulfonylphenyl)boronic acid and 4-
amino-2-methylthiazole (Example C) . Example 19
[7-(3,5-Difluoro-phenyl)-2-methyl-thiazolo[4,5-c]pyrid
in-4-yl]-(4-methyl-thiazol-2-yl)- amine The title
compound, MS: m/e = 375.1 (M+H +) , was prepared in
accordance with the general method of example 2, step
1 and step 2 from 4-chloro-7-iodo-2-methylthiazolo[
4,5-c] pyridine (Example B), 3,5-difluorophenylboronic
acid and 2-amino-4- methylthiazole. Example 20
[7-(5-Fluoro-pyridin-3-yl)-2-methyl-thiazolo[4,5-c]pyr
idin-4-yl]-(5-methyl-pyridin-2- yl)-amine 



The title compound, MS: m/e = 352.2 (M+H +) , was
prepared in accordance with the general method of
example 2, step 1 and step 2 from
4-chloro-7-iodo-2-methylthiazolo[ 4,5-c] pyridine
(Example B), 3-fluoro-5-pyridineboronic acid and
2-amino-5- methylpyridine. Example 2 1
[2-Methyl-7-(5-methyl-pyridin-3-yl)-thiazolo[4,5-c]pyr
idin-4-yl]-(2-methyl-thiazol-4- yl)-amine The title
compound, MS: m/e = 354.3 (M+H +) , was prepared in
accordance with the general method of example 2, step
1 and step 2 from 4-chloro-2-methyl-thiazolo[4,5-
c]pyridine-7-boronic acid (Example D),
3-bromo-5-methylpyridine and 4-amino-2- methylthiazole
(Example C) . Example
22[2-Methyl-7-(2-methyl-pyridin-4-yl)-thiazolo[4,5-c]p
yridin-4-yl]-(2-methyl-thiazol-4- yl)-amine The title
compound, MS: m/e = 354.1 (M+H +), was prepared in
accordance with the general method of example 2, step
1 and step 2 from 4-chloro-2-methyl-thiazolo[4,5-
c]pyridine-7-boronic acid (Example D),
4-bromo-2-methylpyridine and 4-amino-2- methylthiazole
(Example C) . Example 23
[7-(3,5-Dimethyl-isoxazol-4-yl)-2-methyl-thiazolo[4,5-
c]pyridin-4-yl]-(2-methylthiazol- 4-yl)-amine The
title compound, MS: m/e = 358.1 (M+H +), was prepared
in accordance with the general method of example 2,
step 1 and step 2 from
4-chloro-7-iodo-2-methylthiazolo[ 4,5-c] pyridine
(Example B), 3,5-dimethylisoxazole-4-boronic acid and
4-amino- 2-methylthiazole (Example C). Synthesis of
Intermediates Example A
4-Chloro-2-methyl-thiazolo[4,5-c]pyridine Step 1:
3-Nitro-pyridin-4-ol 4-Methoxy-3-nitropyridine (25.0
g, 162 mmol) in 220 ml cone hydrobromic acid (48%) was
refluxed at 100 0C for 16 hrs. The reaction mixture
was cooled, poured into ice water and neutralized with
155 ml cone. NaOH (32%). The suspension was strirred
for 10 min. at 50C and filtered. The solid was washed
with water and dried at 5O0C and <30 mbar for 1hour.
The desired product was obtained as a light yellow
solid (20.2 g, 89%). Step 2: 3-Amino-pyridin-4-ol
3-Nitro-pyridin-4-ol (20.0 g, 143 mmol) was suspended
in 1000 ml methanol and 20 ml DMF. Palladium on
charcoal (2.0 g, 10% Pd) was added and the mixture was
hydrogenated at ambient temperature for 4 hrs. The
suspension was filtered and thesolvent was evaporated.
The desired product was obtained as a pink oil (26 g,
quantitative). Step 3:
iV-(4-Hydroxy-pyridin-3-yl)-acetamide
3-Amino-pyridin-4-ol (15.0, 136 mmol) was suspended in
200 ml dichloromethane and iV-ethyldiisopropylamine
(82 ml, 477 mmol) was added. A solution of
acetylchloride (10.6 ml, 150 mmol) in 150 ml
dichloromethane was added dropwise at ambient
temperature. The reaction mixture was stirred at
reflux for 3 hrs and evaporated to dryness. The
residue was stirred in methanol and filtered. The
solvent was evaporated and the desired product was
obtained as a white solid (7.2 g, 35%), MS: m/e =
151.1 (M+H +) . Step 4:
2-Methyl-thiazolor4,5-clpyridine
iV-(4-Hydroxy-pyridin-3-yl)-acetamide (3.0 g, 19.7
mmol) was dissolved in 150 ml pyridine and phosphor
pentasulf de (4.4 g, 19.7 mmol) was added. The
reaction mixture was stirred at reflux for 2 hrs and
evaporated to dryness. The residue was dissolved in
water and the pH was adjusted to 8 with saturated
sodium bicarbonate- solution. The aqueous layer was
extracted two times with ethyl acetate. The organic
extracts were dried with sodium sulfate, filtered and
evaporated. The crude product (2.3 g, 78%) was used
without any further purification for the next step.
Step 5: 2-Methyl-thiazolor4,5-clpyridine 5-oxide
2-Methyl-thiazolo[4,5-c] pyridine (2.3 g, 15.3 mmol)
was dissolved in 150 ml chloroform and
3-chloroperoxybenzoic acid (4.15 g, 16.8 mmol) was
added. The reaction mixture was stirred at ambient
temperature for 1 hour and then evaporated. The
residue was 



purified by flash chromatography on silica gel
(dichloromethane/methanol 100:0 -> 90:10 gradient).
The desired product was obtained as a white solid (2.1
g, 83%), MS: m/e = 167.2 (M+H +) . Step 6:
4-Chloro-2-methyl-thiazolor4,5-cl pyridine
2-Methyl-thiazolo[4,5-c] pyridine 5-oxide (230 mg,
1.38 mmol) was refluxed 2 hrs in 4 ml of phosphoryl
chloride. The reaction mixture was evaporated and
extracted with ethyl acetate and saturated sodium
bicarbonate- solution. The organic extracts were dried
with sodium sulfate, filtered and evaporated. The
residue was purified by flash chromatography on silica
gel (heptane/ethyl acetate 90:10 -> 0:100 gradient).
The desired product was obtained as a light yellow
solid (180 mg, 70%), MS: m/e = 185.1 (M+H +) .Example
B 4-Chloro-7-iodo-2-methyl-thiazolo[4,5-c]pyridine
Step 1: 2-Methyl-thiazole-4-carboxylic acid Ethyl
2-methylthiazole-4-carboxylate (17.0 g, 99.3 mmol) was
dissolved in 150 ml of methanol and 2N NaOH (150 ml,
300 mmol) was added. The reaction mixture was stirred
for 2 hours at room temperature. Methanol was
evaporated and the residue was acidified with 2N HCl
to pH 2. The aqueous layer was extracted two times
with ethyl acetate. The organic extracts were dried
with sodium sulfate, filtered and evaporated. The
crude product (13.0 g, 91%) was used without any
further purification for the next step. Step 2:
5-Bromo-2-methyl-thiazole-4-carboxyric acid
2-Methyl-thiazole-4-carboxylic acid (13.0 g, 90.8
mmol) was dissolved in 750 ml THF and cooled to -750C.
n- BuIi (1.6M in THF; 120 ml, 190.7 mmol) was added
dropwise in 30 minutes. The red suspension was stirred
for 15 min. at -750C and 30 min. at O0C. A solution of
bromine (5.1 ml, 100 mmol) in 20 ml cyclohexane was
added dropwise at - 750C and stirring was continued at
room temperature for 2 hrs. The reaction mixture was
quenched with 20 ml water, evaporated and acidified
with 2N HCl to pH 2. The aqueous layer was extracted
two times with ethyl acetate. The combined organic
extracts were dried with sodium sulfate, filtered and
evaporated. The crude product (16.4 g, 81%) [MS: m/e =
223.0 (M+H+)] was used without any further
purification for the next step. Step 3:
5-Bromo-2-methyl-thiazole-4-carboxyric acid amide
5-Bromo-2-methyl-thiazole-4-carboxylic acid (14.4 g,
64.8 mmol) was dissolved in 100 ml DMF and CDI ( 11.6
g, 71.3 mmol) was added. The solution was stirred for
2 hrs at 6O0C, cooled and NH OH (150 ml, 973 mmol) was
added. The reaction mixture was stirred over night at
room temperature and extracted two times with ethyl
acetate and water. The organic extracts were washed
four times with water, dried with sodium sulfate,
filtered and evaporated. The crude product ( 11.3 g,
79%) [MS: m/e = 222.8 (M+H+)] was used without any
further purification for the next step. Step 4:
5-Bromo-2-methyl-thiazole-4-carbonitrile
5-Bromo-2-methyl-thiazole-4-carboxylic acid amide
(11.3 g, 51.1 mmol) was dissolved in 150 ml
dichloromethane and triethylamine ( 14.2 ml, 102.2
mmol) was added.Trifluoroaceticanhydride (14.3 ml,
102.2 mmol) was added dropwise at O0C and the mixture
stirred without cooling for 2 hrs. The reaction
mixture was quenched with saturated NaHCO -solution
and extracted with ethyl acetate. The organic extract
was washed with brine, dried with sodium sulfate,
filtered and evaporated. The crude product was
purified by flash chromatography on silica gel
(heptane / ethyl acetate 90:10 -> 20:80 gradient). The
desired compound was obtained as a light yellow solid
(6.4 g, 62%), MS: m/e = 204.0 (M+H+). Step 5:
2-Methyl-5-trimethylsilanylethwyl-thiazole-4-carbonitr
ile 5-Bromo-2-methyl-thiazole-4-carbonitrile (4.8 g,
23.6 mmol) was suspended in 50 ml triethyl amine.
Trimethylsilylacetylene (4.64 g, 47.3 mmol),
triphenylphosphine (186 mg, 0.7 mmol) and
bis(triphenylphosphine)palladium(II)chloride (0.83 g,
1.18 mmol) were added and this mixture was evacuated
and purged with argon several times to remove oxygen
from the solution. Copper(I)iodide (45 mg, 0.24 mmol)
was added and the reaction mixture was stirred at 7O0C
for 5 hrs. The residue was taken up in water,
extracted three times with ethyl acetate and several
times with water. The combined organic extracts were
dried with sodium sulfate, filtered and evaporated.
The crude product was purified by chromatography on
silica gel (heptane/ethyl acetate 90:10 -> 1:1
gradient). The desired product was obtained as a black
solid (4.1 g, 79%). Step 6:
5-(2,2-Dimethoxy-ethyl)-2-methyl-thiazole-4-carbonitri
le 



2-Methyl-5-trimethylsilanylethynyl-thiazole-4-carbonit
rile (4.56 g, 20.7 mmol) was dissolved in 45 ml
methanol and sodium methoxide (5.4N in methanol, 11.5
ml, 62 mmol) was added. The reaction mixture was
stirred for 2 hrs at reflux and extracted two times
with ethyl acetate and saturated NaHCCb -solution. The
organic extracts were dried with sodium sulfate,
filtered and evaporated. The crude product (4.5 g,
>100%) was used without any further purification for
the next step. Step 7:
5-(2,2-Dimethoxy-ethyl)-2-methyl-thiazole-4-carboxyric
acid amide 2M Na2CO3-solution (64 ml, 127 mmol), H2O2
(30%, 43.3 ml, 424 mmol) and 45 ml water were placed
and a solution of
5-(2,2-dimethoxy-ethyl)-2-methyl-thiazole-4-
carbonitrile (4.5 g, 2 1 mmol) in 45 ml acetone was
added dropwise at room temperature. The white
suspension was stirred for 2 hrs. Acetone was
evaporated and the aqueous residue was extracted three
times with ethyl acetate. The organic extracts were
dried withsodium sulfate, filtered and evaporated. The
crude product (4.8 g, 98%) was used without any
further purification for the next step. Step 8:
2-Methyl-5H-thiazolor4,5-clpyridin-4-one
5-(2,2-Dimethoxy-ethyl)-2-methyl-thiazole-4-carboxylic
acid amide ( 1.0 g, 4.3 mmol) was dissolved in 35 ml
dioxane and 0.3 ml cone sulfuric acid was added. The
reaction mixture was stirred for 2 hrs at room
temperature. The white suspension was cooled to O0C
and stirred for 10 min. The suspension was filtered
and washed with cold dioxane. The solid was dried for
1hour at 5O0C and <30 mbar. The desired product was
obtained as a white solid (0.7 g, 97%), MS: m/e =
167.1 (M+H+). Step 9:
7-Iodo-2-methyl-5H-thiazolor4,5-clpyridin-4-one
2-Methyl-5H-thiazolo[4,5-c]pyridin-4-one (770 mg, 4.6
mmol) was suspended in 25 ml acetonitrile and
N-iodosuccinimide (1.04 g, 4.6 mmol) was added. The
reaction mixture was refluxed for 3 hrs. The brown
suspension was cooled to 50C and stirred for 15 min.
The solid was filtered, washed with cold acetonitrile
and dried for 1 hour at 5O0C and <30 mbar. The crude
product (830 mg, 61%) [MS: m/e = 292.9 (M+H+)] was
used without any further purification for the next
step. Step 10:
4-Chloro-7-iodo-2-methyl-thiazolor4,5-clpyridine
7-Iodo-2-methyl-5H-thiazolo[4,5-c]pyridin-4-one (880
mg, 3.01 mmol) was suspended in POCI3 (8.25 ml, 90.4
mmol) and refluxed for 4 hrs. The black reaction
mixture was evaporated and poured as a dichloromethane
solution in ice water. The aqueous layer was
neutralized with solid NaHCO to pH 7 and extracted
three times with dichloromethane. The combined organic
extracts were dried with magnesium sulfate, filtered
and evaporated. The crude product was purified by
chromatography on silica gel (dichloromethane/methanol
100:0 -> 95:5 gradient). The desired product was
obtained as a light yellow solid (280 mg, 30%), MS:
m/e = 311.0 (M+H+). Example C 4-Amino-2-methylthiazole
The title compound can be prepared in accordance with
the preparation described in patent EP 321115.Example
D 4-Chloro-2-methyl-thiazolo[4,5-c]pyridine-7-boronic
acid 4-Chloro-7-iodo-2-methyl-thiazolo[4,5-c]pyridine
(Example B) (2.35 g, 7.56 mmol) and triisopropylborate
(1.8 ml, 7.94 mmol) were dissolved in 70 ml THF and
cooled to -750C. n-Butyllithium (1.6M in hexane) (5.0
ml, 7.94 mmol) was added drop wise at -7O0C. The
reaction mixture was stirred for 1hour at -750C and
for 1hour without ice-bath. 10 ml 2N HCl-solution were
added and extracted three times with ethyl acetate.
The organic layers were washed with brine, dried over
Na SO and concentrated in vacuo. The residue was
crystallized in acetonitrile to get the desired
compound as a red solid (520 mg, 30%), MS: m/e = 229.2
(M+H +) . Preparation of the pharmaceutical
compositions: Example I Tablets of the following
composition are produced in a conventional manner:
mg/Tablet Active ingredient 100 Powdered lactose 95
White corn starch 35 Polyvinylpyrrolidone 8 



Na carboxymethylstarch 10 Magnesium stearate 2 Tablet
weight 250 Example II Tablets of the following
composition are produced in a conventional manner:
mg/Tablet Active ingredient 200 Powdered lactose 100
White corn starch 64 Polyvinylpyrrolidone 12 Na
carboxymethylstarch 20 Magnesium stearate 4 Tablet
weight 400Example III Capsules of the following
composition are produced: mg/Capsule Active ingredient
50 Crystalline lactose 60 Microcrystalline cellulose
34 Talc 5 Magnesium stearate 1 Capsule fill weight 150
The active ingredient having a suitable particle size,
the crystalline lactose and the microcrystalline
cellulose are homogeneously mixed with one another,
sieved and thereafter talc and magnesium stearate are
admixed. The final mixture is filled into hard
gelatine capsules of suitable size.Claims 1. Acompound
of general formula I : wherein R1 is hydrogen,
halogen, cyano, lower alkoxy, lower alkyl or lower
alkyl substituted by halogen, cycloalkyl, -(CH
2)n-O-lower alkyl, -C(O)R' for R' being lower alkyl,
lower alkoxy or NR ; R2 is aryl or 5-or 6-membered
heteroaryl; R3 is hydrogen, OR, NR2, lower alkyl,
cycloalkyl, aryl, heterocycloalkyl, 5-or 6- membered
heteroaryl, C(O)NR 2, lower alkyl substituted by
halogen, or -C(O)R' for R' being lower alkyl, lower
alkoxy or NR2; wherein the aryl, cycloalkyl,
heterocycloalkyl or 5-or 6-membered heteroaryl groups
for R2 and R3 may be unsusbtituted or substituted by
halogen, cyano, lower alkyl, lower alkoxy,
S(O)2-alkyl, S(O)-alkyl, -C(O)R' for R' being lower
alkyl, lower alkoxy or NR2; R is hydrogen or lower
alkyl; n is O, 1 or 2; as well as pharmaceutically
acceptable salts thereof. 2. The compound of formula I
according to claim 1 wherein R1 is lower alkyl;R2 is
phenyl, thiazolyl, pyridinyl, pyrimidinyl or
pyrazolyl, wherein the rings are unsubstituted or
substituted by halogen or lower alkyl; R3 is hydrogen,
phenyl, pyridinyl, pyrimidinyl or isoxazolyl which can
be unsubstituted or substituted by halo or -SO -lower
alkyl. 3. The compound of formula I according to claim
1 wherein R1 is lower alkyl; R2 is phenyl, thiazolyl,
pyridinyl or pyrazolyl, wherein the rings are
unsubstituted or substituted by halogen or lower
alkyl; R3 is hydrogen or pyridinyl; as well as
pharmaceutically acceptable salts thereof. 4. The
compound of formula I according to any one of claims
1to 3, wherein R1 is methyl. 5. The compound of
formula I according to claim 4, wherein R3 is hydrogen
and R2 



is phenyl, substituted by halogen. 6. The compound of
formula I according to claim 5, which compound is
(3-chloro-phenyl)-(2-methyl-thiazolo[4,5-c]pyridin-4-y
l)-amine. 7. The compound of formula I according to
claim 4, wherein R3 is pyridin-3-yl and R2 is
methyl-substituted thiazolyl. 8. The compounds of
formula I according to claim 7, which compounds are
(2-methyl-7-pyridin-3-yl-thiazolo[4,5-c]pyridin-4-yl)-
(2-methyl-thiazol-4-yl)-amine or
(2-methyl-7-pyridin-3-yl-thiazolo[4,5-c]pyridin-4-yl)-
(4-methyl-thiazol-2-yl)-amine. 9. The compound of
formula I according to claim 4, wherein R3 is
pyridin-3-yl and R2 is halogen-substituted
pyridinyl.10. The compound of formula I according to
claim 9, which compound is
(5-fluoro-pyridin-2-yl)-(2-methyl-7-pyridin-3-yl-thiaz
olo[4,5-c]pyridin-4-yl)-amine. 11. The compound of
formula I according to claim 4, wherein R3 is
pyridin-3-yl and R2 is methyl substituted
pyrazol-3-yl. 12. The compound of formula I according
to claim 11, which compound is
(l-methyl-lH-pyrazol-3-yl)-(2-methyl-7-pyridin-3-yl-th
iazolo[4,5-c]pyridin-4-yl)- amine. 13. The compound of
formula I according to claim 4, wherein R3 is phenyl
substituted by halogen or by -S(O) -lower alkyl and R
is methyl-substituted thiazolyl or is
methyl-substituted pyrimidinyl. 14. The compounds of
formula I according to claim 13, which compounds are:
[7-(3,5-Difluoro-phenyl)-2-methyl-thiazolo[4,5-c]pyrid
in-4-yl]-(2-methyl-thiazol-4-yl)- amine;
[7-(3-Methanesuhconyl-phenyl)-2-methyl-thiazolo[4,5-c]
pyridin-4-yl]-(4-methylthiazol- 2-yl)-amine;
[7-(3-Methanesuhconyl-phenyl)-2-methyl-thiazolo[4,5-c]
pyridin-4-yl]-(2-methylpyrimidin- 4-yl)-amine;
[7-(3-Methanesulfonyl-phenyl)-2-methyl-thiazolo[4,5-c]
pyridin-4-yl]-(2-methylthiazol- 4-yl)-amine; and
[7-(3,5-Difluoro-phenyl)-2-methyl-thiazolo[4,5-c]pyrid
in-4-yl]-(4-methyl-thiazol-2-yl)- amine. 15. The
compound of formula I according to claim 4, wherein R3
is pyridin-3-yl substituted by halogen or lower alkyl
and R is methyl-substituted thiazolyl,
methylsubstituted pyridinyl or methyl-substituted
pyrimidinyl. 16. The compounds of formula I according
to claim 15, which compounds are:
[7-(5-Fluoro-pyridin-3-yl)-2-methyl-thiazolo[4,5-c]pyr
idin-4-yl] -(4-methyl-thiazo1-2- yl)-amine;
[7-(5-Fluoro-pyridin-3-yl)-2-meth
yl-thiazolo[4,5-c]pyridin-4-yl] -(2-methyl-pyrimidin-
4-yl)-amine;
[7-(5-Fluoro-pyridin-3-yl)-2-methyl-thiazolo[4,5-c]pyr
idin-4-yl]-(2-methyl-thiazol-4- yl)-amine;
[7-(5-Fluoro-pyridin-3-yl)-2-methyl-thiazolo[4,5-c]pyr
idin-4-yl]-(5-methyl-pyridin-2- yl)-amine; and
[2-Methyl-7-(5-methyl-pyridin-3-yl)-thiazolo[4,5-c]pyr
idin-4-yl]-(2-methyl-thiazol-4- yl)-amine. 17. The
compound of formula I according to claim 4, wherein R3
is pyrimidinyl and R2 is methyl- substituted
thiazolyl, methyl-substituted pyridinyl or
methyl-substituted pyrimidinyl. 18. The compounds of
formula I according to claim 17, which compounds are:
(2-Methyl-7-pyrimidin-5-yl-thiazolo[4,5-c]pyridin-4-yl
)-(4-methyl-thiazol-2-yl)-amine
(2-Methyl-pyrimidin-4-yl)-(2-methyl-7-pyrimidin-5-yl-t
hiazolo[4,5-c]pyridin-4-yl)- amine;
(2-Methyl-pyridin-4-yl)-(2-methyl-7-pyrimidin-5-yl-thi
azolo[4,5-c]pyridin-4-yl)-amine; and
(2-Methyl-7-pyrimidin-5-yl-thiazolo[4,5-c]pyridin-4-yl
)-(2-methyl-thiazol-4-yl)-amine. 19. The compound of
formula I according to claim 4, wherein R3 is
pyridin-4-yl substituted by halogen or lower alkyl and
R2 is methyl-substituted thiazolyl or
methylsubstituted pyridinyl. 20. The compounds of
formula I according to claim 19, which compounds are: 



[7-(2-Chloro-pyridin-4-yl)-2-methyl-thiazolo[4,5-c]pyr
idin-4-yl]-(2-methyl-pyridin-4- yl)-amine;
[7-(2-Chloro-pyridin-4-yl)-2-methyl-thiazolo[4,5-c]pyr
idin-4-yl]-(2-methyl-thiazol-4- yl)-amine; and
[2-Methyl-7-(2-methyl-pyridin-4-yl)-thiazolo[4,5-c]pyr
idin-4-yl]-(2-methyl-thiazol-4- yl)-amine. 21. The
compound of formula I according to claim 4, wherein R3
is oxazolyl substituted by lower alkyl and R2 is
methyl-substituted thiazolyl. 22. The compound of
formula I according to claim 21, which compounds
is:[7-(3,5-Dimethyl-isoxazol-4-yl)-2-methyl-thiazolo[4
,5-c]pyridin-4-yl]-(2-methylthiazol- 4-yl)-amine. 23.
Aprocess for preparing a compound of formula I
according to claim 1, which process comprises: a)
reacting a compound of formula with a compound of
formula R2X to obtain a compound of formula I wherein
X is chlorine, bromine or iodine and R1, R2 and R3 are
as defined above, and if desired, converting the
compounds obtained into pharmaceutically acceptable
acid addition salts, or b) reacting a compound of
formula III with a compound of formulaNH2R2 to obtain
a compound of formula I wherein R1, R2 and R3 are as
defined above and X is chlorine, bromine or iodine,
and if desired, converting the compounds obtained into
pharmaceutically acceptable acid addition salts. 24. A
medicament containing one or more compounds as claimed
in any one of claims 1to 22 and pharmaceutically
acceptable excipients for the treatment and prevention
of mGluR5 receptor mediated disorders. 25. The
medicament according to claim 24 for the treatment and
prevention of acute and/or chronic neurological
disorders, in particular acute or chronic pain,
urinary incontinence, gastrointestinal reflux
disorder, liver damage or failure whether drug or
disease induced, obesity or Fragile-X or autism,
acute, traumatic and chronic degenerative processes of
the nervous system, such as Alzheimer's disease,
senile dementia, Parkinson's disease, Huntington's
chorea, amyotrophic lateral sclerosis and multiple
sclerosis, psychiatric diseases such as schizophrenia
and anxiety, depression and drug dependency. 26. A
compound in accordance with any one of claims 1 to 22
as well as its pharmaceutically acceptable salt for
use in the treatment or prevention of diseases. 27.
Use of a compound in accordance with any one of claims
1to 22 as well as its pharmaceutically acceptable salt
for the manufacture of medicaments for the treatment
and prevention of mGluR5 receptor mediated disorders.
28. The use according to claim 27 for the manufacture
of medicaments for the treatment and prevention of
acute and/or chronic neurological disorders, in
particular acute or chronic pain, urinary
incontinence, gastrointestinal reflux disorder, liver
damage or failure whether drug or disease induced,
obesity or Fragile-X or autism, acute, traumatic and
chronic degenerative processes of the nervous system,
such as Alzheimer'sdisease, senile dementia,
Parkinson's disease, Huntington's chorea, amyotrophic
lateral sclerosis and multiple sclerosis, psychiatric
diseases such as schizophrenia and anxiety, depression
and drug dependency. 29. The invention as hereinbefore
described. ! ! ! 


