
ARYLSULFONYL BENZODIOXiWES USEFUL FOR MODULATING THE
5-HT6 RECEPTOR, THE 5-HT2A RECEPTOR OR BOTH This
invention relates to substituted benzodioxane and
benzoxazine compounds, pharmaceutical compositions
containing them, use thereof for the preparation of
medicament and methods of preparation thereof. 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., MoL 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 compounds of the formula I:or a
pharmaceutically acceptable salt thereof, wherein: m
is from 0 to 3; Ar is optionally substituted aryl or
optionally substituted heteroaryl; X is -O-, -S- or
-NRa- wherein Ra is hydrogen, C1-6alkyl,
C1-6alkylcarbonyl or C1-6 alkylsulfonyl; R1 and R2
each independently is hydrogen, Q-ealkyl,
Q-ealkoxy-Q^alkyl, or hydroxy-Q-6 alkyl; or one of R1
and R2 is hydrogen or C1-6 alkyl and the other is C1.
6alkylcarbonyl, C - cycloalkyl, aryl-C1-6 alkyl, or a
five- or six-membered heteroaryl or heterocydyl 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;
each R3 is independently C1-6alkyl, hydroxy-C 1-6alkyl
or C1-6alkoxy-Ci..6alkyl; or two of R3 together with
the atoms to which they are attached may form a Q -
carbocyclic ring; or one of R3 together with one of R1
and R2 and the atoms to which they are 



attached may form a five or six-membered ring; R4 and
R5 each independently is hydrogen or C1-6 alkyl; or
one of R4 and R5 together with one of R1 and R2 and
the atoms to which they are attached may form a five
or six-membered ring; or R4 and R5 together may form
=NRf wherein Rf is hydrogen or C1-6 alkyl; and each R6
is independently halo, Ci-6 alkyl, halo-C 1-6 alkyl,
hetero-Ci- alkyl, cyano, - SO2Rb, -C(=O)-NR cRd, -SRC,
- C(=O)-R C, where each of Rb, Rc and Rd is
independently hydrogen or C1-6 alkyl.The invention
also provides methods for preparing the aforementioned
compounds. The subject methods may comprise, in
certain embodiments, reacting a compound of the
formula Ic: wherein n, p, Ar, R3 and R6 are as defined
herein, with an amine of formula g: R1R2NH g; wherein
R1 and R2 are as defined herein, to form a compound of
formula Id: The invention further provides
compositions comprising, and uses of the
aforementioned compounds of the invention for the
preparation of medicaments useful for treating or
preventing the aforementioned diseases. 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 entirely.
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
alkyi" refers to an alkyl group or moiety of one to
six carbon atoms, Le. C1- 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 oxo 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, byway of example,
3-methanesulfonylpropyl, 2-methanesulfonylethyl,
2-methanesulfonylpropy, and the like. "Aminoalkyl"
means a group -R-R' wherein R1is 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.
"Dialkylaminoalkyi" includes dimethylaminomethyl,
dimethylaminoethyl, dimethylaminopropyl,
N-methyl-N-ethylaminoethyl, and the like. "Amidinyl"
means a group of the formula: or wherein each R
independently is hydrogen or alkyl as defined herein.
"Arnidinylalkyl" means a group -R-R1wherein 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.
The aryl group can be optionally substituted as
defined herein. Examples of aryl moieties include, but
are not limited to, optionally substituted phenyl,
naphthyl, phenanthryl, fluorenyl, indenyl, pentalenyl,
azulenyl, oxydiphenyl, biphenyl, methylenediphenyl,
aminodiphenyl, diphenylsulfidyl, diphenylsulfonyl,
diphenylisopropylidenyl, benzodioxanyl, benzofuranyl,
benzodioxylyl, benzopyranyl, benzoxazinyl,
benzoxazinonyl, benzopiperadinyl, benzopiperazinyl,
benzopyrrolidinyl, benzomorpholinyl,
methylenedioxyphenyl, ethylenedioxyphenyl, and the
like, including partially hydrogenated derivatives
thereof. "Aryloxy" means a moiety of the formula -OR,
wherein R is an aryl moiety as defined herein.
"Arylalkyl" and "Aralkyl", which may be used
interchangeably, mean a radical-RaR where Ra is an
alkylene group and R 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."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 monoor bicyclic rings. Cycloalkyl can optionally be
substituted with one or more substituents, wherein
each substituent is independently hydroxy, alkyl,
alkoxy, halo, haloalkyl, amino, monoalkylamino, or
dialkylamino, unless otherwise specifically indicated.
Examples of cycloalkyl moieties include, but are not
limited to, cyclopropyl, cyclobutyl, cyclopentyl,
cydohexyl, 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
through a carbon atom, wherein Ra is hydrogen, acyl,
alkyl, cycloalkyl, or cycloalkylalkyl; Rb and Rc are
independently of each other hydrogen, acyl, alkyl,
cycloalkyl, or cycloalkylalkyl; and when n is 0, Rd is
hydrogen, alkyl, cycloalkyl, or cycloalkylalkyl, and
when n is 1 or 2, Rd is alkyl, cycloalkyl,
cycloalkylalkyl, amino, acylamino, monoalkylamino, or
dialkylamino. Representative examples include, but are
not limited to, 2-hydroxyethyl, 3- hydroxypropyl,
2-hydroxy-l-hydroxymethylethyl, 2,3-dihydroxypropyl,
1- hydroxymethylethyl, 3-hydroxybutyl,
2,3-dihydroxybutyl, 2-hydroxy-l-methyrpropyl, 2-
aminoethyl, 3-aminopropyl, 2-methylsulfonylethyl,
aminosulfonylmethyl,aminosulfonylethyl,
aminosulfonylpropyi, methylammosulfonylmethyl,
methylaminosulfonylethyl, methylaminosulfonylpropyl,
and the like. "Heteroaryl" means a monocyclic or
bicydic radical of 5 to 12 ring atoms having at least
one aromatic ring containing one, two, or three ring
heteroatoms selected from N, O, or S, the remaining
ring atoms being C, with the understanding that the
attachment point of the heteroaryl radical will be on
an aromatic ring. The heteroaryl ring may be
optionally substituted as defined herein. Examples of
heteroaryl moieties include, but are not limited to,
optionally substituted imidazolyl, oxazolyl,
isoxazolyl, thiazolyl* isothiazolyl, oxadiazolyl,
thiadiazolyl, pyrazinyl, thienyl, benzothienyl,
thiophenyl, furanyl, pyranyl, pyridyl, pyrrolyl,
pyrazolyl, pyrimidyl, quinolinyl, isoquinolinyl,
benzofuryl, benzothiophenyl, benzothiopyranyl,
benzimidazolyl, benzooxazolyl, benzooxadiazolyl,
benzothiazolyl, benzothiadiazolyl, benzopyranyl,
indolyl, isoindolyl, triazolyl, triazinyl,
quinoxalinyl, purinyl, quinazolinyl, quinolizinyl,
naphthyridinyl, pteridinyl, carbazolyl, azepinyl,
diazepinyl, acridinyl and the like, including
partially hydrogenated derivatives thereof.
"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-RaR where Ra is
an alkylene group and R 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 2Cl, 



- CH2CF3, -CH 2CCl3, perfluoroalkyl (e.g., -CF 3), and
the like. "Haloalkoxy" means a moiety of the formula
-OR, wherein R is a haloalkyl moiety as defined
herein. Examples of alkoxy moieties include, but are
not limited to, methoxy, ethoxy, isopropoxy, 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
onehydroxy group. Representative examples include, but
are not limited to, hydroxymethyl, 2-hydroxyethyl,
2-hydroxypropyl, 3-hydroxypropyl,
1-(hydroxymethyl)-2-methylpropyl, 2-hydroxybutyi,
3-hydroxybutyl, 4-hydroxybutyl, 2,3-dihydroxypropyl,
2-hydroxy-lhydroxymethylethyl, 2,3-dihydroxybutyl,
3,4-dihydroxybutyl and 2-(hydroxymethyl)-
3-hydroxypropyl H eterocycloamino" means a saturated
ring wherein at least one ring atom isN, NH or N-alkyl
and the remaining ring atoms form an alkylene group. H
eterocyclyl" means a monovalent saturated moiety,
consisting of one to three rings, incorporating one,
two, or three or four heteroatoms (chosen from
nitrogen, oxygen or sulfur). The heterocydyl ring may
be optionally substituted as defined herein. Examples
of heterocyclyl moieties include, but are not limited
to, optionally substituted piperidinyl, piperazinyl,
homopiperazinyl, azepinyl, pyrrolidinyl,
pyrazolidinyl, imidazolinyl, imidazolidinyl,
pyridinyl, pyridazinyl, pyrimidinyl, oxazolidinyl,
isoxazolidinyl, morpholinyl, thiazolidinyl,
isothiazolidinyl, quinuclidinyl, quinolinyl,
isoquinolinyl, benzimidazolyl, thiadiazolylidinyl,
benzothiazolidinyl, benzoazolylidinyl, dihydrofuryl,
tetrahydrofuryl, dihydropyranyl, tetrahydropyranyl,
thiamorpholinyl, thiamorpholinylsulfoxide,
thiamorpholinylsulfone, dihydroquinolinyl,
dihydrisoquinolinyl, tetrahydroquinolinyl,
tetrahydrisoquinolinyl, and the like.
"Heterocydylalkyl" means a group -R-R' wherein R' is
heterocyclyl as defined herein and Ris alkylene.
"Imidazolinyl" as used herein means a group of the
formula: wherein R' is hydrogen or alkyl. Imidazolinyl
groups maybe optionally substituted as defined herein.
"Imidazolinylalkyl" means a group -R-R' wherein R' is
imidazolinyl as defirid 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 Ris alkylene. The
pyrimidinyl moiety of "pyrimidinylaminoalkyl" maybe
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-l,4,5,6-tetrahydropyrimidin-2-yl.
"Tetrahydropyrimidinylaminoalkyl" means a group
-R-R'-R" wherein R" is tetrahydropyrimidinyl, R' is
amino, and Ris alkylene. The amino moiety of
"tetrahydropyrimidinylaminoalkyl" maybe 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 aR (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). "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 includealuminum 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 maybe cleaved in
vivo to regenerate the free hydroxy., amino, or
sulfhydryl group, respectively. Examples of prodrugs
include, but are not limited to, esters (e.g.,
acetate, formate, andbenzoate derivatives), carbamates
(e.g., N,Ndimethylaminocarbonyl) of hydroxy functional
groups in compounds of formula I, Nacyl derivatives
(e.g. N-acetyl) N-Mannich bases, Schiffbases and
enaminones of amino functional groups, oximes,
acetals, ketals and enol esters of ketone and aldehyde
functional groups in compounds of Formula I, and the
like, see Bundegaard, H. "Design of Prodrugs" pl-92,
Elsevier, New York-Oxford (1985), and the like.
"Protective group" or "protecting group" means the
group which selectivelyblocks 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, tert-butoxycarbonyl (BOC),
andthe luce. 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 H2O, 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, Le. 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, Le.,
arresting the development of the disease state or its
clinical symptoms, or (iii) relieving the disease
state , Le., causing temporary or permanent regression
of the disease state or its clinical symptoms. The
terms "treating", "contacting" and "reacting" when
referring to a chemical reaction means adding or
mixing two or more reagents under appropriate
conditions to produce the indicated and/or the desired
product. It should be appreciated that the reaction
which produces the indicated and/or the desired
product may not necessarily result directly from the
combination of two reagents which were initially
added, i.e., there may be one or more intermediates
which are produced in the mixture which ultimately
leads to the formation of the indicated and/or the
desired product.In general, the nomenclature used in
this Application is based on AUTONOM(tm) v.4.0, a
Beilstein Institute computerized system for the
generation of IUPAC systematic 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.
Numbering of ring positions of the benzodioxane,
benzoxazine and benzothiazine compounds of the
invention is done according to the formula: The
invention provides compounds of the formula I : or a
pharmaceutically acceptable salt thereof, wherein: m
is from 0 to 3; n is from 1 to 3; p is from 0 to 3; Ar
is optionally substituted aryl or optionally
substituted heteroaryl; X is -O-, -S- or -NRa- wherein
Ra is hydrogen, C1-6alkyl, C1-6alkylcarbonyl or C1-6
alkylsulfonyl; R1 and R2 each independently is
hydrogen, Q - alkyl, Q-ealkoxy-Q-ealkyl, or hydroxy-C
1-6 alkyl; or one of R and R2 is hydrogen or C1-6
alkyl and the other is C1- alkylcarbonyl, C -
cydoalkyl, aryl-C 1-6 alkyl, hydroxy, or a five- or
six-membered heteroaryl or heterocyclyl that contains
one or two nitrogens; or R and R 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; each R3 is
independently C1-6alkyl, hydroxy-Q-ealkyl or Ci-
alkoxy-Ci-galkyl;or two of R3 together with the atoms
to which they are attached may form a Gi- carbocydic
ring; or one of R3 together with one of R1 and R2 and
the atoms to which they are attached may form a five
or six-membered ring; 



R4 and R5 each independently is hydrogen or C1- alkyl;
or one of R4 and R5 together with one of R1 and R2 and
the atoms to which they are attached may form a five
or six-membered ring; or R4 and R5 together may form
=NRf wherein Rf is hydrogen or C1-6 alkyl; and each R6
is independently halo, C1-6 alkyl, halo-Q. 6 alkyl,
hetero-C 1-6 alkyl, cyano, - SO2Rb, -C(=O)-NR cRd,
-SRC, - C(=O) - RC, where each of Rb, Rc and Rd is
independently hydrogen or C1-6 alkyl. 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
maybe formed. Furthermore, the scope of the invention
also encompasses solvates, salts and prodrugs of the
subject compounds. In many embodiments of formula I,X
is -O-. In certain embodiments of the invention, the
subject compounds are of the formula II: wherein m, n
, p , R1, R2, R3, R4, R5 and R6 are as defined herein.
In certain embodiments of formula I or formula II, R4
and R5 are hydrogen. In certain embodiments of formula
I or formula II, m is 0. In certain embodiments of
formula I or formula II, n is 1 or 2. Preferably n is
1. In certain embodiments of formula I or formula II,
p is 0. In certain embodiments of formula I or formula
II, R1 and R each independently is hydrogen or C1-
aIkVl, or R1 and R2 together with the nitrogen to
which they are attached form a three, four, five or
six-membered ring.In certain embodiments of formula I
or formula II, R1 and R2 each independently is
hydrogen or C1-6alkyl. In certain embodiments of
formula I or formula II, R1 and R2 together with the
nitrogen to which they are attached form a three,
four, five or six-membered ring. In certain
embodiments of formula I or formula II, Ar is
optionally substituted phenyl. In certain embodiments
of formula I or formula II, R4 and R5 together form
=NRf wherein Rf is hydrogen or Ci-6 alkyl. In certain
embodiments of formula I or formula II, one of R1 and.
R2 is hydrogen or Ci-6 alkyl and the other is
Q-ealkylcarbonyl, C3-8 cycloaUcyl, aryl-C1-6 alkyl,
hydroxy, or a five- or six-membered heteroaryl or
heterocydyl that contains one or two nitrogens. In
certain embodiments of formula I or formula II, one of
R4 and R5 together with one of R1 and R and the atoms
to which they are attached form a five or six-membered
ring. In certain embodiments of formula I or 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. Preferably
in such embodiments, R1 and R2 together with the
nitrogen to which they are attached form a guanidinyl
group. In certain embodiments of formula I or formula
II, R1 and R2 together with the nitrogen to which they
are attached form a three- to seven-membered ring that
optionally contains an additional heteroatom selected
from N, O and S. In certain embodiments of formula I
or formula II, R1 and R2 together with the nitrogen to
which they are attached form a three-membered ring. In
certain embodiments of formula I or formula II, R1 and
R2 together with the nitrogen to which they are
attached form a four-membered ring. 



In certain embodiments of formula I or formula II, R1
and R2 together with the nitrogen to which they are
attached form a five-membered ring. In certain
embodiments of formula I or formula II, R1 and R2
together with the nitrogen to which they are attached
form a six-membered ring.In certain embodiments of
formula I or formula II, m is 1 and R3 is alkyl. In
certain embodiments of formula I or formula II, m is 1
and one of R1 and R2 together with R3 and the atoms to
which they are attached form a five or six membered
ring. In certain embodiments of formula I or formula
II, n is 1, m is 0, p is 0, and R4 and. R5 are
hydrogen. In certain embodiments of formula I or
formula II, n is 1, m is 0, p is 0, R4 and R5 are
hydrogen, and Ar is optionally substituted phenyl. In
certain embodiments of formula I or formula II, n is
1, m is 0, p is 0, R4 and R5 are hydrogen, Ar is
optionally substituted phenyl, and R1 and R2 each
independently is hydrogen or C1-6alkyl. In certain
embodiments of formula I or formula II, n is 1, m is
0, p is 0, R4 and R5 are hydrogen, Ar is optionally
substituted phenyl, and R1 and R2 together with the
nitrogen to which they are attached form a three- to
seven-membered ring that optionally contains an
additional heteroatom selected from N, O and S. In
certain embodiments of formula I or formula II, n is
1, m is 0, p is 0, R4 and R5 are hydrogen, Ar is
optionally substituted phenyl, and R1 and R2 together
with the nitrogen to which they are attached form a
guanidinyl group, an amidinyl group, or a urea group.
In such embodiments, R1 and R2 together with the
nitrogen to which they are attached preferably form a
guanidinyl group. In certain embodiments of formula I
or formula II, n is 1, m is 0, p is 0, R4 and R5 are
hydrogen, Ar is optionally substituted phenyl, one of
R1 and R2 is hydrogen or C1-6 alkyl and the other is
Q-ealkylcarbonyl, C -8 cycloalkyl, aryl-C1-6 alkyl, or
a five- or sixmembered heteroaryl or heterocyclyl that
contains one or two nitrogens. Preferred heteroaryl
include imidazolyl, pyrazolyl, pyridyl and pyrimidyl.
Preferred heterocyclyl include imidazolinyl, and
tetrahydropyrimidinyl. In certain embodiments of
formula I or formula II, n is 1, m is 0, p is 0, R4
and R5 are hydrogen, Ar is optionally substituted
phenyl, one of R1 and R2 is hydrogen or C1-6 alkyl and
the other is C1-6alkylcarbonyl. Preferably in such
embodiments, R1 is hydrogen and R2 is acetyl.In
certain embodiments of formula I or formula II, n is
1, m is 0, p is 0, R4 and R5 are hydrogen, Ar is
optionally substituted phenyl, one of R1 and R2 is
hydrogen or Ci-6 alkyl and the other is C -8
cycloalkyl. In certain embodiments of formula I or
formula II, n is 1, m is 0, p is 0, R4 and R5 are
hydrogen, Ar is optionally substituted phenyl, one of
R1 and R2 is hydrogen or Ci- alkyl and the other is
aryl-C1-6 alkyl. Preferably in such embodiments, R1 is
hydrogen and R2 is benzyl. In certain embodiments of
formula I or formula II, n is 1, m is 0, p is 0, R4
and R5 are hydrogen, Ar is optionally substituted
phenyl, one of R1 and R2 is C1-6 alkyl, and the other
is hydroxy. In certain embodiments of the invention,
the subject compounds are of the formula III: wherein:
n is 1 or 2; q is from 0 to 4; 



each R7 is independently halo, C1- alkyl, halo-C 1-6
alkyl, hetero-C 1-6 alkyl, cyano, -SO2Rb, -C(=O)-NR
cRd, -SRC, -C(=O)-R C, where each of Rb, Rc and Rd is
independently hydrogen or C1-6 alkyl; and m, p, R1,
R2, R3, R4, R5 and R6 are as defined herein. In
certain embodiments of formula III, R4 and R5 are
hydrogen. In certain embodiments of formula III, m is
0. In certain embodiments of formula III, n is 1 or 2.
Preferably n is 1. In certain embodiments of formula
III, p is 0.In certain embodiments of formula III, R1
and R2 each independently is hydrogen or C1-6alkyl, or
R1 and R2 together with the nitrogen to which they are
attached form a three, four, five or six-membered
ring. In certain embodiments of formula III, R1 and R2
each independently is hydrogen or C1-6alkyl. 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 ring. In certain
embodiments of formula III, R4 and R5 together form
=NRf wherein Rf is hydrogen or C1-6 alkyl. In certain
embodiments of formula III, one of R1 and R2 is
hydrogen or C1-6 alkyl and the other is
Q-ealkylcarbonyl, C -8 cydoalkyi, aryl-Q. 6 alkyl,
hydroxy, or a five- or six-membered heteroaryl or
heterocyclyl that contains one or two nitrogens. In
certain embodiments of formula III, one of R4 and R5
together with one of R1 and R2 and the atoms to which
they are attached form a five or six-membered ring. 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. Preferably in such embodiments, R1
and R2 together with the nitrogen to which they are
attached form a guanidinyl 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 ring that optionally contains 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 ring. In certain embodiments of formula
III, R1 and R2 together with the nitrogen to which
they are attached form a four-membered ring. In
certain embodiments of formula III, R1 and R2 together
with the nitrogen to which they are attached form a
five-membered ring. In certain embodiments of formula
III, R1 and R2 together with the nitrogen to which
they are attached form a six-membered ring.In certain
embodiments of formula III, m is 1 and R3 is alkyl. In
certain embodiments of formula III, m is 1 and one of
R1 and R2 together with R3 and the atoms to which they
are attached form a five or six membered ring. In
certain embodiments of formula III, n is 1, m is 0, p
is 0 and R4 and R5 are hydrogen. In certain
embodiments of formula III, n is 1, m is 0, p is 0, R4
and R5 are hydrogen, q is from 0 to 2, and R7 is C1-6
alkyl, halo, halo-C 1-6 alkyl, C1-6 alkoxy, or cyano.
In certain embodiments of formula I or formula II, n
is 1, m is 0, p is 0, R4 and R5 are hydrogen, q is
from 0 to 2, R7 is C1-6 alkyl, halo, halo-C 1-6 alkyl,
C1-6 alkoxy, or cyano, and R1 and R2 each
independently is hydrogen or C1-6alkyl. In certain
embodiments of formula III, n is 1, m is 0, p is 0, R4
and R5 are hydrogen, q is from 0 to 2, R7 is C1-6
alkyl, halo, halo-C 1-6 alkyl, C1-6 alkoxy, or cyano,
and R1 and R2 



together with the nitrogen to which they are attached
form a three- to seven-membered ring that optionally
contains an additional heteroatom selected from N, O
and S. In certain embodiments of formula III, n is 1,
m is 0, p is 0, R4 and R5 are hydrogen, q is from 0 to
2, R7 is C1-6 alkyl, halo, halo-C 1-6 alkyl, C1-6
alkoxy, or cyano, and R1 and R2 together with the
nitrogen to which they are attached form a guanidinyl
group, an amidinyl group, or a urea group. In such
embodiments, R1 and R2 together with the nitrogen to
which they are attached preferably form a guanidinyl
group. In certain embodiments of formula III, n is 1,
m is 0, p is 0, R4 and R5 are hydrogen, q is from 0 to
2, R7 is C1-6 alkyl, halo, halo-C 1-6 alkyl, C1-6
alkoxy, or cyano, one of R1 and R2 is hydrogen or C1-6
alkyl and the other is Q-galkylcarbonyl, C3.
cycloalkyl, aryl-C1-6 alkyl, or a five- or
six-membered heteroaryl or heterocyclyl that contains
one or two nitrogens. Preferred heteroaryl include
imidazolyl, pyrazolyl, pyridyl and pyrimidyl.
Preferred heterocyclyl include imidazolinyl, and
tetrahydropyrimidinyl. In certain embodiments of
formula III, n is 1, m is 0, p is 0, R4 and R5 are
hydrogen, q is from 0 to 2, R7 is C1-6 alkyl, halo,
halo-C 1-6 alkyl, C1-6 alkoxy, or cyano, one of R1 and
R2 is hydrogen or C1-6 alkyl and the other is
C1-6alkylcarbonyl. Preferably in such embodiments, R1
is hydrogen and R2 is acetyl.In certain embodiments of
formula III, n is 1, m is 0, p is 0, R4 and R5 are
hydrogen, q is from 0 to 2, R7 is C1-6 alkyl, halo,
halo-C 1-6 alkyl, C1-6 alkoxy, or cyano, one of R1 and
R2 is hydrogen or C1-6 alkyl and the other is C3-8
cydoalkyi. In certain embodiments of formula III, n is
1, m is 0, p is 0, R4 and R5 are hydrogen, q is from 0
to 2, R7 is C1-6 alkyl, halo, halo-C 1-6 alkyl, C1-6
alkoxy, or cyano, one of R1 and R2 is hydrogen or C1-6
alkyl and the other is aryl-Ci- alkyl. Preferably in
such embodiments, R1 is hydrogen and R2 is benzyl. In
certain embodiments of formula III, n is 1, m is 0, p
is 0, R4 and R5 are hydrogen, q is from 0 to 2, R7 is
Ci-6 alkyl, halo, halo-C 1-6 alkyl, C1-6 alkoxy, or
cyano, one of R1 and R2 is C1-6 alkyl, and the other
is hydroxy. Compounds of formula III may, in certain
embodiments, be more specifically of formula IV:
wherein n, p, q, R1, R2, R3, R6 and R7 are as defined
herein. Compounds of formula III may, in certain
embodiments, be more specifically of formula V;
wherein n, p, q, R1, R2, R3, R6 and R7 are as defined
herein. In certain embodiments of formula IV or
formula V, n is 1 or 2. Preferably n is 1. In certain
embodiments of formula IV or formula V, p is 0.In
certain embodiments of formula IV or formula V, R1 and
R2 each independently is hydrogen or C1-6alkyl, or R1
and R2 together with the nitrogen to which they are
attached form a three, four, five or six-membered
ring. In certain embodiments of formula IV or formula
V, R1 and R2 each independently is hydrogen or
C1-6alkyl. In certain embodiments of formula IV or
formula V, R1 and R2 together with the nitrogen to
which they are attached form a three, four, five or
six-membered ring. In certain embodiments of formula
IV or formula V, one of R1 and R2 is hydrogen or C1-6
alkyl and the other is Q . alkylcarbonyl, C -8
cycloalkyl, aryl-Q.6 alkyl, hydroxy, or a five- or
six-membered heteroaryl or heterocyclyl that contains
one or two nitrogens. 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, an amidinyl group, a carbamyl group, or a urea
group. Preferably in such embodiments, R1 and R2
together with the nitrogen to which they are attached
form a guanidinyl group. 



In certain embodiments of formula IV or formula V, R1
and R2 together with the nitrogen to which they are
attached form a three- to seven-membered ring that
optionally contains an additional heteroatom selected
from N, O and S. In certain embodiments of formula IV
or formula V, R1 and R2 together with the nitrogen to
which they are attached form a three-membered ring. In
certain embodiments of formula IV or formula V, R1 and
R2 together with the nitrogen to which they are
attached form a four-membered ring. In certain
embodiments of formula IV or formula V, R1 and R2
together with the nitrogen to which they are attached
form a five-membered ring. In certain embodiments of
formula IV or formula V, R1 and R2 together with the
nitrogen to which they are attached form a
six-membered ring. In certain embodiments of formula
IV or formula V, n is 1 and p is 0. In certain
embodiments of formula IV or formula V, n is 1, p is
0, q is from 0 to 2, and R7 is C1-6 alkyl, halo,
halo-Ci -6 alkyl, Ci-6 alkoxy, or cyano.In certain
embodiments of formula IV or formula V, n is 1, p is
0, q is from 0 to 2, R7 is Ci-6 alkyl, halo, halo-C1-6
alkyl, C1-6 alkoxy, or cyano, and R1 and R2 each
independently is hydrogen or C1-6alkyl. In certain
embodiments of formula IV or formula V, n is 1, p is
0, q is from 0 to 2, R7 is C1-6 alkyl, halo, halo-C
1-6 alkyl, C1-6 alkoxy, or cyano, and R1 and R2
together with the nitrogen to which they are attached
form a three- to seven-membered ring that optionally
contains an additional heteroatom selected from N, O
and S. In certain embodiments of formula IV or formula
V, n is 1, p is 0, q is from 0 to 2, R7 is C1-6 alkyl,
halo, halo-C 1-6 alkyl, C1-6 alkoxy, or cyano, and R1
and R2 together with the nitrogen to which they are
attached form a guanidinyl group, an amidinyl group,
or a urea group. In such embodiments, R1 and R2
together with the nitrogen to which they are attached
preferably form a guanidinyl group. In certain
embodiments of formula IV or formula V, n is 1, p is
0, q is from 0 to 2, R7 is C1-6 alkyl, halo, halo-C
1-6 alkyl, Ci- alkoxy, or cyano, one of R1 and R2 is
hydrogen or C1-6 alkyl and the other is
C1-6alkylcarbonyl, C cycloalkyl, aryl-C1-6 alkyl, or a
five- or six-membered heteroaryl or heterocyclyl that
contains one or two nitrogens. Preferred heteroaryl
include imidazolyl, pyrazolyl, pyridyl and pyrimidyl.
Preferred heterocyclyl include imidazolinyl, and
tetrahydropyrimidinyl. In certain embodiments of
formula IV or formula V, n is 1, p is 0, q is from 0
to 2, R7 is C1-6 alkyl, halo, halo-C 1-6 alkyl, C1-
alkoxy, or cyano, one of R1 and R2 is hydrogen or C1-6
alkyl and the other is C1-6alkylcarbonyl. Preferably
in such embodiments, R1 is hydrogen and R2 is acetyl.
In certain embodiments of formula IV or formula V, n
is 1, p is 0, q is from 0 to 2, R7 is C1-6 alkyl,
halo, halo-C 1-6 alkyl, C1-6 alkoxy, or cyano, one of
R1 and R2 is hydrogen or C1-6 alkyl and the other is C
- cycloalkyl. In certain embodiments of formula IV or
formula V, n is 1, p is 0, q is from 0 to 2, R7 is
C1-6 alkyl, halo, halo-Ci -6 alkyl, C1-6 alkoxy, or
cyano, one of R1and R2 is hydrogen or C1-6 alkyl and
the other is aryl-C1-6 alkyl. Preferably in such
embodiments, R1 is hydrogen and R2 is benzyl. In
certain embodiments of formula IV or formula V, n is
1, p is 0, q is from 0 to 2, R7 is C1-6 alkyl, halo,
halo-C 1-6 alkyl, C1-6 alkoxy, or cyano, one of R1 and
R2 is C1-6 alkyl, and the other is hydroxy.In certain
embodiments of formula IV, one of R3 is C1-6 alkyl and
the other is hydrogen. In certain embodiments of
formula IV, both of R3 are hydrogen. 



In certain embodiments of formula IV, both of R3 are
C1-6 alkyl. In certain embodiments of formula IV, both
of R3 together with the atoms to which they are
attached form a C -6 carbocydic ring. In certain
embodiments of formula V, R3 is C1-6 alkyl. In certain
embodiments of formula V, R3 is hydrogen. In certain
embodiments of formula V, R3 together with one of R1
and R2 and the atoms to which they are attached form a
five- or six- membered ring. Preferably in such
embodiments R3 together with one of R1 and R2 and the
atoms to which they are attached form a five-membered
ring. The subject compounds may, in certain
embodiments, be of the formula VI: wherein n, q, R1,
R2 and R7 are as defined herein. The subject compounds
may, in certain embodiments, be of the formula VII:
wherein n, q, R1, R2 and R7 are as defined herein. In
certain embodiments of formula VI or formula VII, n is
1 or 2. Preferably n is 1. In certain embodiments of
formula VI or formula VII, R1 and R2 each
independently is hydrogen or C1-6alkyl, or R1 and R2
together with the nitrogen to which they are attached
form a three, four, five or six-membered ring.In
certain embodiments of formula VI or formula VII, R1
and R2 each independently is hydrogen or C1-6alkyl. In
certain embodiments of formula VI or formula VII, R1
and R2 together with the nitrogen to which they are
attached form a three, four, five or six-membered
ring. In certain embodiments of formula VI or formula
VII, one of R1 and R2 is hydrogen or C1-6 alkyl and
the other is C1-6alkylcarbonyl, C - cycloalkyl,
aryl-C1-6 alkyl, hydroxy, or a five- or six-membered
heteroaryl or heterocydyl that contains one or two
nitrogens. 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, an
amidinyl group, a carbamyl group, or a urea group.
Preferably in such embodiments, R1 and R2 together
with the nitrogen to which they are attached form a
guanidinyl group. In certain embodiments of formula VI
or formula VII, R1 and R2 together with the nitrogen
to which they are attached form a three- to
seven-membered ring that optionally contains an
additional heteroatom selected from N, O and S. In
certain embodiments of formula VI or formula VII, R1
and R2 together with the nitrogen to which they are
attached form a three-membered ring. In certain
embodiments of formula VI or formula VII, R1 and R2
together with the nitrogen to which they are attached
form a four-membered ring. In certain embodiments of
formula VI or formula VII, R1 and R2 together with the
nitrogen to which they are attached form a
five-membered ring. In certain embodiments of formula
VI or formula VII, R1 and R2 together with the
nitrogen to which they are attached form a
six-membered ring. In certain embodiments of formula
VI or formula VII, n is 1, q is from 0 to 2, and R7 is
C1-6 alkyl, halo, halo-Q- 6 alkyl, C1-6 alkoxy, or
cyano. In certain embodiments of formula VI or formula
VII, n is 1, q is from 0 to 2, R7 is C1-6 alkyl, halo,
halo-C 1-6 alkyl, Ci-6 alkoxy, or cyano, and R1 and R2
each independently is hydrogen or C1-6alkyl. In
certain embodiments of formula VI or formula VII, n is
1, q is from 0 to 2, R7 is C1-6 alkyl, halo, halo-Q -6
alkyl, C1-6 alkoxy, or cyano, and R1 and R2 together
with thenitrogen to which they are attached form a
three- to seven-membered ring that optionally contains
an additional heteroatom selected from N, O and S. In
certain embodiments of formula VI or formula VII, n is
1, q is from 0 to 2, R7 is 



C1-6 alkyl, halo, halo-C 1-6 alkyl, C1-6 alkoxy, or
cyano, and R1 and R2 together with the nitrogen to
which they are attached form a guanidinyi group, an
amidinyl group, or a urea group. In such embodiments,
R1 and R2 together with the nitrogen to which they are
attached preferably form a guanidinyi group. In
certain embodiments of formula VI or formula VTI, n is
1, q is from 0 to 2, R7 is C1-6 alkyl, halo, halo-C
1-6 alkyl, C1-6 alkoxy, or cyano, one of R1 and R2 is
hydrogen or C1-6 alkyl and the other is
C1-6alkylcarbonyl, C - cycloalkyl, aryl-C 1-6 alkyl,
or a five- or sixmembered heteroaryl or heterocyclyl
that contains one or two nitrogens. Preferred
heteroaryl include imidazolyl, pyrazolyl, pyridyl and
pyrimidyl. Preferred heterocyclyl include
imidazolinyl, and tetrahydropyrimidinyl. In certain
embodiments of formula VI or formula VII, n is 1, q is
from 0 to 2, R7 is C1-6 alkyl, halo, halo-C 1-6 alkyl,
C1-6 alkoxy, or cyano, one of R1 and R2 is hydrogen or
C1-6 alkyl and the other is C1-6alkylcarbonyl.
Preferably in such embodiments, R1 is hydrogen and R2
is acetyl. In certain embodiments of formula VI or
formula VII, n is 1, q is from 0 to 2, R7 is Q -6
alkyl, halo, halo-C 1-6 alkyl, Ci- alkoxy, or cyano,
one of R1 and R2 is hydrogen or C1-6 alkyl and the
other is C3-8 cycloalkyl. In certain embodiments of
formula VI or formula VII, n is 1, q is from 0 to 2,
R7 is C1-6 alkyl, halo, halo-C 1-6 alkyl, C1-6 alkoxy,
or cyano, one of R1 and R2 is hydrogen or C1-6 alkyl
and the other is aryl-C 1-6 alkyl. Preferably in such
embodiments, R1 is hydrogen and R2 is benzyl. In
certain embodiments of formula VT or formula VII, n is
1, q is from 0 to 2, R7 is C1-6 alkyl, halo, halo-C
1-6 alkyl, C1-6 alkoxy, or cyano, one of R1 and R2 is
C1-6 alkyl, and the other is hydroxy. The subject
compounds may, in certain embodiments, be of the
formula VIII: VIII;wherein q, R1, R2 and R7 are as
defined herein. The subject compounds may, in certain
embodiments, be of the formula IX: wherein q, R1, R2
and R7 are as defined herein. In certain embodiments
of formula VIII or formula IX, R1 and R2 each
independently is hydrogen or C1-6alkyl, or R1 and R2
together with the nitrogen to which they are attached
form a three, four, five or six-membered ring. In
certain embodiments of formula VIII or formula IX, R1
and R2 each independently is hydrogen or C1-6alkyl. In
certain embodiments of formula VIII or formula IX, R1
and R2 together with the nitrogen to which they are
attached form a three, four, five or six-membered
ring. In certain embodiments of formula VIII or
formula IX, one of R1 and R2 is hydrogen or C1-6 alkyl
and the other is Q .6alkylcarbonyl, C - cycloalkyl,
aryl-Q. 6 alkyl, hydroxy, or a five- or six-membered
heteroaryl or heterocyclyl that contains one or two
nitrogens. In certain embodiments of formula VIII or
formula IX, 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.
Preferably in such embodiments, R1 and R2 together
with the nitrogen to which they are attached form a
guanidinyl group. In certain embodiments of formula
VIII or formula IX, R1 and R2 together with the
nitrogen to which they are attached form a three- to
seven-membered ring that optionally contains an
additional heteroatom selected from N, O and S. In
certain embodiments of formula VIII or formula IX, R1
and R2 together with the 



nitrogen to which they are attached form a
three-membered ring. In certain embodiments of formula
VIII or formula IX, R1 and R2 together with the
nitrogen to which they are attached form a
four-membered ring.In certain embodiments of formula
VIII or formula IX, R1 and R2 together with the
nitrogen to which they are attached form a
five-membered ring. In certain embodiments of formula
VIII or formula IX, R1 and R2 together with the
nitrogen to which they are attached form a
six-membered ring. In certain embodiments of formula
VIII or formula IX, q is from 0 to 2, and R7 is Ci-6
alkyl, halo, halo-Q.6 alkyl, C1- alkoxy, or cyano. In
certain embodiments of formula VIII or formula IX, q
is from 0 to 2, R7 is C1-6 alkyl, halo, halo-C 1-6
alkyl, C1-6 alkoxy, or cyano, and R1 and R2 each
independently is hydrogen or C^alkyl. In certain
embodiments of formula VIII or formula IX, q is from 0
to 2, R7 is C1-6 alkyl, halo, halo-C 1-6 alkyl, C1-6
alkoxy, or cyano, and R1 and R2 together with the
nitrogen to which they are attached form a three- to
seven-membered ring that optionally contains an
additional heteroatom selected from N, O and S. In
certain embodiments of formula VIII or formula IX, q
is from 0 to 2, R7 is C1-6 alkyl, halo, halo-C 1-6
alkyl, C1-6 alkoxy, or cyano, and R1 and R2 together
with the nitrogen to which they are attached form a
guanidinyl group, an amidinyl group, or a urea group.
In such embodiments, R1 and R2 together with the
nitrogen to which they are attached preferably form a
guanidinyl group. In certain embodiments of formula
VIII or formula IX, p is 0, q is from 0 to 2, R7 is
C1-6 alkyl, halo, halo-C 1-6 alkyl, C1-6 alkoxy, or
cyano, one of R1 and R2 is hydrogen or C1-6 alkyl and
the other is C1-6alkylcarbonyl, C - cydoalkyl, aryl-C
1-6 alkyl, or a five- or sixmembered heteroaryl or
heterocyclyl that contains one or two nitrogens.
Preferred heteroaryl include imidazolyl, pyrazolyl,
pyridyl and pyrimidyl. Preferred heterocyclyl include
imidazolinyl, and tetrahydropyrimidinyl. In certain
embodiments of formula VIII or formula IX, q is from 0
to 2, R7 is C1-6 alkyl, halo, halo-C 1-6 alkyl, Ci-6
alkoxy, or cyano, one of R1 and R2 is hydrogen or C1-6
alkyl and the other is C1-6alkylcarbonyl. Preferably
in such embodiments, R1 is hydrogen and R2 is acetyl.
In certain embodiments of formula VIII or formula IX,
n is 1, p is 0, q is from 0 to 2, R7 is Ci-6 alkyl,
halo, halo-C 1-6 alkyl, Ci-6 alkoxy, or cyano, one of
R1 and R2 is hydrogen or C1-6 alkyl and the other is
C3-8 cydoalkyl.In certain embodiments of formula VIII
or formula IX, q is from 0 to 2, R7 is C1-6 alkyl,
halo, halo-C 1-6 alkyl, C1-6 alkoxy, or cyano, one of
R1 and R2 is hydrogen or C1-6 alkyl and the other is
aryl-C1-6 alkyl. Preferably in such embodiments, R1 is
hydrogen and R2 is benzyl. In certain embodiments of
formula VIII or formula IX, q is from 0 to 2, R7 is
C1-6 alkyl, halo, halo-C 1-6 alkyl, C1-6 alkoxy, or
cyano, one of R1 and R2 is C1-6 alkyl, and the other
is hydroxy. In certain embodiments of formula VIII, q
is 0 or 1, R7 is halo, one of R1 and R2 is C1-6 alkyl,
and the other is hydrogen. Where any of R1, R2, R3,
R4, R5, R6 or R7 are alkyl or contain an alkyl moiety,
such alkyl is preferably lower alkyl, i.e. C1-QaIkVl,
and more preferably Q-Qalkyl. Representative compounds
in accordance with the methods of the invention are
shown in Table 1. Melting points shown in Table 1
represent the corresponding hydrochloride salts unless
indicated otherwise. TABLE lCOMBINATIONS OF
GLYCOPYRROLATE AND BETA2 ADRENOCEPTOR AGONISTS 



This invention relates to organic compounds and their
use as pharmaceuticals, in particular for the
treatment of inflammatory or obstructive airways
diseases. In one aspect, the present invention
provides a medicament comprising, separately or
together (A) glycopyrrolate; and (B) either a compound
of formula I in free or salt or solvate form, wherein
W is a group of formula Rx and R are both -CH 2- or
-(CH 2)2-; R1 is hydrogen, hydroxy, or Ci-Cio-alkoxy;
R2 and R3 are each independently hydrogen or
Ci-Cio-alkyl; R4, R5, R6 and R7 are each independently
hydrogen, halogen, cyano, hydroxy, C1-C10- alkoxy, C
-Cio-aryl, Ci-Cio-alkyl, Ci-Cio-alkyl substituted by
one or more halogen atoms or one or more hydroxy or
Ci-Cio-alkoxy groups, Ci-Cio-alkyl interrupted by one
or more hetero atoms, C2-Cio-alkenyl, trialkylsilyl,
carboxy, C1-C10- alkoxycarbonyl, or -CONR 11R12 where
R11 and R12 are each independently hydrogen or
Ci-Cio-alkyl,or R4 and R5, R5 and R6, or R6 and R7
together with the carbon atoms to which they are
attached denote a 5-, 6- or 7-membered carbocyclic
ring or a 4- to 10-membered heterocyclic ring; and R8,
R9 and R10 are each independently hydrogen or
Ci-C4-alkyl; or a compound of formula II in free or
salt or solvate form, wherein X is -R13-Ar-R14 or - R1
-Y; Ar denotes a phenylene group optionally
substituted by halo, hydroxy, Ci-Cio-alkyl,
Ci-Cio-alkoxy, Ci-Cio-alkoxy-Ci-Cio-alkyl, phenyl,
Ci-Cio-alkyl substituted by phenyl, Ci-Cio-alkoxy
substituted by phenyl, Ci-Cio-alkyl-substituted phenyl
or by Ci-Cioalkoxy- substituted phenyl; R13 and R14
are attached to adjacent carbon atoms in Ar, and
either R13 is Ci-Cio-alkylene and R14 is hydrogen,
Ci-Cio-alkyl, Ci-Cio-alkoxy or halogen, or R13 and R14
together with the carbon atoms in Ar to which they are
attached denote a 5-, 6- or 7-membered cycloaliphatic
ring; R15 is a bond or Ci-Cio-alkylene optionally
substituted by hydroxy, Ci-Cio-alkoxy, C Cio-aryl or
CyCn-aralkyl; and Y is Ci-Cio-alkyl, Ci-Cio-alkoxy,
C2-Cio-alkenyl or C2-Cio-alkynyl optionally
substituted by halo, cyano, hydroxy, Ci-Cio-alkyl,
Ci-Cio-alkoxy or halo-Cr Cio-alkyl; C3-Cio-cycloalkyl
optionally fused to one or more benzene rings and
optionally substituted by Ci-Cto-alkyl, Ci-Qo-alkoxy,
C3-Cio-cycloalkyl, C7-Ci4-aralkyl, C7-Ci4-aralkyloxy
or C -Cio-aryl, where C3-Cio-cycloalkyl,
C7-Ci4-aralkyl, CCi4-aralkyloxy or Cs-Cio-aryl are
optionally substituted by halo, hydroxy, Ci-
Cio-alkyl, Ci-Cio-alkoxy or halo-CrCio-alkyl;
C6-Cio-aryl optionally substituted by halo, hydroxy,
Ci-Cio-alkyl, Q-Cioalkoxy, Ci-Cio-haloalkyl, phenoxy,
Ci-Cio-alkylthio, Ce-Cio-aryl, 4- t o 10- membered
heterocyclic ring having at least one ring nitrogen,
oxygen or sulphur atom, or by NR1 R17 where R16 and
R17 are each independently Ci-Cio-alkyl optionally
substituted by hydroxy, Ci-Cio-alkoxy or phenyl or R16
may additionally be hydrogen; phenoxy optionally
substituted by Ci-Cio-alkyl, Ci-Cio-alkoxy or by
phenyl 



optionally substituted by Ci-Cio-alkyl or
Ci-Cio-alkoxy; a 4- to 10-membered heterocyclic ring
having at least one ring nitrogen, oxygen or sulphur
atom, said heterocyclic ring being optionally
substituted by halo, Ci- Cio-alkyl, Ci-Cio-alkoxy,
halo-Ci-Cio-alkyl, C -Cio-aryl, C7-Ci4-aralkyl,
C7-C14- aralkyloxy, Ci-Cio-alkoxycarbonyl or a 4- to
10-membered heterocyclyl-Ci-Cioalkyl; -NR 18R19 where
R18 is hydrogen or Ci-Cio-alkyl and R19 is
Ci-Cio-alkyl optionally substituted by hydroxy, or R19
is Cg-Cio-aryl optionally substituted by halo, or R19
is a 4- to 10-membered heterocyclic ring having at
least one ring nitrogen, oxygen or sulphur atom which
ring is optionally substituted by phenyl or
halo-substituted phenyl or R19 is C6-Cio-arylsulfonyl
optionally substituted by Ci-Cio-alkylamino or
di(Ci-Cio-alkyl)amino; -SR20 where R20 is C -Cio-aryl
or C7-Ci4-aralkyl optionally substituted by halo,
Ci-Cio-alkyl, Ci-Cio-alkoxy or Ci-Cio-haloalkyl; or
-CONHR 21 where R21 is Ci-Cio-alkyl, C3-Cio-cycloalkyl
or C -Cio-aryl; for simultaneous, sequential or
separate administration in the treatment of an
inflammatory or obstructive airways disease.In another
aspect, the present invention provides a
pharmaceutical composition comprising a mixture of
effective amounts of (A) as hereinbefore defined and
(B) as hereinbefore defined, optionally together with
at least one pharmaceutically acceptable carrier. In a
further aspect, the present invention provides a
method of treating an inflammatory or obstructive
airways disease which comprises administering to a
subject in need of such treatment effective amounts of
(A) as hereinbefore defined and (B) as hereinbefore
defined. The invention further provides the use of (A)
as hereinbefore defined and (B) as hereinbefore
defined in the preparation of a medicament for
combination therapy by simultaneous, sequential or
separate administration of (A) and (B) in the
treatment of an inflammatory or obstructive airways
disease. Preferably the molar ratio of (A) to (B) is
from 100:1 to 1:300, for example 50:1 to 1:100,
especially from 10:1 to 1:20, and more especially from
3:1 to 1:7. Terms used in the specification have the
following meanings: "Optionally substituted" as used
herein means the group referred to can be substituted
at one or more positions by any one or any combination
of the radicals listed thereafter. "Halo" or "halogen"
as used herein denotes a element belonging to group 17
(formerly group VII) of the Periodic Table of
Elements, which may be, for example, fluorine,
chlorine, bromine or iodine. Preferably halo or
halogen is fluorine or chlorine. "Ci-Cio-alkyl" as
used herein denotes straight chain or branched alkyl
that contains one to ten carbon atoms. Preferably,
Ci-Cio-alkyl is Ci-C4-alkyl. "Ci-Cio-alkylene" as used
herein denotes a straight chain or branched alkylene
that contains one to ten carbon atoms. Preferably
Ci-Cio-alkylene is Ci-C4 alkylene, especially ethylene
or methylethylene. "C2-Cio-alkenyl" as used herein
denotes straight chain or branched hydrocarbon chains
that contain two to ten carbon atoms and one or more
carbon-carbon double bonds. Preferably
"Ci-Cio-alkenyl" is "C2-C4-alkenyl"."C2-Cio-alkynyl"
as used herein denotes straight chain or branched
hydrocarbon chains that contain two to ten carbon
atoms and one or more carbon-carbon triple bonds.
Preferably "C - Cio-alkynyl" is "C2-C4-alkynyl". "5-,
6 or 7-membered carbocyclic ring" as used herein
denotes a carbocyclic group having 5 to 7 ring carbon
atoms, either cycloaliphatic, such as a
C5-C7-cycloalkyl, or aromatic, such as phenyl, which
can be substituted by one or more, usually one or two,
Ci-C4-alkyl groups. "C3-Cio-cycloalkyl " as used
herein denotes cycloalkyl having 3 to 10 ring carbon
atoms, for 



example a monocyclic group such as a cydopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl, cyclononyl or cyclodecyl, any of which can
be substituted by one or more, usually one or two,
Ci-C4-alkyl groups, or a bicydic group such as
bicycloheptyl or bicyclooctyl. Preferably
C3-Cio-cycloalkyl is C3-Cs-cycloalkyl, for example
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cycloheptyl. "Ci-Cio-haloalkyl" as used herein denotes
Ci-Cio-alkyl as hereinbefore defined substituted by
one or more halogen atoms, preferably one, two or
three halogen atoms. "Ci-Cio-alkylamino" and
"di(Ci-Cio-alkyl)amino" as used herein denote amino
substituted respectively by one or two Ci-Cio-alkyl
groups as hereinbefore defined, which may be the same
or different. Preferably Ci-Cio-alkylamino and
di(Ci-Cio-alkyl)amino are respectively Ci-C4-
alkylamino and di(Ci-C4-alkyl)amino.
"Ci-Cio-alkylthio" as used herein denotes straight
chain or branched alkylthio having 1 to 10 carbon
atoms. Preferably, Ci-Cio-alkylthio is
Ci-C4-alkylthio. "Ci-Cio-alkoxy" as used herein
denotes straight chain or branched alkoxy that
contains 1 to 10 carbon atoms. Preferably,
Ci-Cio-alkoxy is Ci-C4-alkoxy.
"Ci-Cio-alkoxy-Ci-Cio-alkyl" as used herein denotes
Ci-Cio-alkyl as hereinbefore defined substituted by
Ci-Cio-alkoxy. Preferably, Ci-Cio-alkoxy-Ci-Cio-alkyl
is Ci-C4-alkoxy-Ci-C 4- alkyl."Ci-Cio-alkoxycarbonyl"
as used herein denotes Ci-Cio-alkoxy as hereinbefore
defined linked through an oxygen atom thereof to a
carbonyl group. "Cfi-Cio-aryl " as used herein denotes
a monovalent carbocyclic aromatic group that contains
6 to 10 carbon atoms and which may be, for example, a
monocyclic group such as phenyl or a bicyclic group
such as naphthyl. Preferably C -Cio-aryl is
Cg-Cs-aryl, especially phenyl. "C -CiQ-arylsulfonyl"
as used herein denotes C -Cio-aryl as hereinbefore
defined linked through a carbon atom thereof to a
sulfonyl group. Preferably Cg-Cio-arylsulfonyl is C
S-C - arylsulfonyl. "C7-Ci4-aralkyl " as used herein
denotes alkyl, for example Ci-C4-alkyl as hereinbefore
defined, substituted by aryl, for example C -Cio-aryl
as hereinbefore defined. Preferably, CyCH-aralkyl is
CyCio-aralkyl such as phenyl-Ci-C4-alkyl, particularly
benzyl or 2-phenylethyl. "C7-Ci4-aralkyloxy" as used
herein denotes alkoxy, for example Ci-Gt-alkoxy as
hereinbefore defined, substituted by aryl, for example
C -Cio-aryl. Preferably, CyCw-aralkyloxy is C7-C10-
aralkyloxy such as phenyl-Ci-C4-alkoxy, particularly
benzyloxy or 2-phenylethoxy. Ar as used herein may be,
for example, phenylene which is unsubstituted or
substituted by one or more substituents selected from
halogen, hydroxy, Ci-Cio-alkyl, Ci-Cio-alkoxy, C1-C10-
alkoxy-Ci-Cio-alkyl, phenyl, or Ci-Cio-alkyl
substituted by phenyl, Ci-Cio-alkoxy substituted by
phenyl, Ci-Cio-alkyl-substituted phenyl and Ci-C
10-alkoxy-substituted phenyl. Preferably Ar is
phenylene which is unsubstituted or substituted by one
or two substituents selected from halogen,
Ci-C4-alkyl, Ci-C4-alkoxy, or Ci-C 4-alkoxy
substituted by phenyl. Preferably one substituent in
Ar is para to R1 and optional second and third
substituents in Ar are meta to R1. "4- to 10-membered
heterocyclic ring having at least one ring nitrogen,
oxygen or sulphur atom" a s used herein may be, for
example, pyrrole, pyrrolidine, pyrazole, imidazole,
triazole, tetrazole, thiadiazole, oxazole, isoxazole,
thiophene, thiazole, isothiazole, oxadiazole,
pyridine, pyrazine, pyridazine, pyrimidine,
piperidine, piperazine, triazine, oxazine, morpholino,
quinoline, isoquinoline, naphthyridine, indane or
indene. Preferred heterocyclic rings include thiazole,
pyrrolidine, piperidine, azacycloheptane and
isoxazole."4 to 10-membered heterocyclyl-Ci-Cio-alkyl"
denotes alkyl, for example Ct-Cio-alkyl as
hereinbefore defined, substituted by a 4- to
10-membered heterocyclic ring as hereinbefore defined.
Preferably, 4- to 10-membered
heterocyclyl-Ci-Cio-alkyl is Ci-C4-alkyl substituted
by a 4- to 8-membered heterocyclic ring having at
least one ring nitrogen, oxygen or sulphur 



atom. "Ci-Gt-alkylsulfonyl" denotes sulfonyl
substituted by Ci-C4-alkyl as hereinbefore defined.
"Hydroxy-Ci-C4-alkyl" denotes Ci-C4-alkyl as
hereinbefore defined substituted by one or more,
preferably one, two or three hydroxy groups. R13 and
R14 together with the carbon atoms to which they are
attached as a cycloaliphatic ring may be, for example,
a cyclopentane ring, optionally substituted by one or
two Ci-C4-alkyl groups, a cyclohexane ring, optionally
substituted by one or two Ci-C4-alkyl groups, or a
cycloheptane ring, preferably a cyclopentane ring. In
one aspect, the present invention provides a
medicament comprising, separately or together (A)
glycopyrrolate; and (B) either a compound of formula I
as hereinbefore defined or a compound of formula II as
hereinbefore defined; for simultaneous, sequential or
separate administration in the treatment of an
inflammatory or obstructive airways disease. (A)
Glycopyrrolate is a known antimuscarinic agent. More
specifically it inhibits acetyl choline binding to M3
muscarinic receptors thereby inhibiting
bronchoconstriction. Glycopyrrolate is a quaternary
ammonium salt. Suitable counter ions are
pharmaceutically acceptable counter ions including,
for example, fluoride, chloride, bromide, iodide,
nitrate, sulfate, phosphate, formate, acetate,
trifluoroacetate, propionate, butyrate, lactate,
citrate, tartrate, malate, maleate, succinate,
benzoate, p-chlorobenzoate, diphenyl-acetate or
triphenylacetate, o-hydroxybenz-oate,
p-hydroxybenzoate, l-hydroxynaphthalene-2-
carboxylate, 3-hydroxynaphthalene-2-carboxylate,
methanesulfonate and benzenesulfonate. Its bromide
salt, namely
3-[(cyclopentyl-hydroxyphenylacetyl)oxy]-l,l-dimethylp
yrrolidinium bromide, has the following structural
formulaand can be prepared using the procedures
described in United States patent US 2956062.
Glycopyrrolate has two stereogenic centres and hence
exists in four isomeric forms, namely (3R,2'R)-,
(3S,2'R)-, (3R,2'S)- and
(3S,2'S)-3-[(cyclopentyl-hydroxyphenylacetyl)oxy]-l,ld
imethylpyrrolidinium bromide, as described in United
States patent specifications US 6307060 and US
6,613,795. The contents of these patent specifications
is incorporated herein by reference. The present
invention embraces using one or more of these isomeric
forms, especially the 3S,2'R isomer, the 3R,2'R isomer
or the 2S,3'R isomer, thus including single
enantiomers, or racemates, especially the
(3S,2'R/2S,3'R) racemate. (B) is either a compound of
formula I as hereinbefore defined or a compound of
formula II as hereinbefore defined. Compounds of these
formulae possess beta-2 adrenoceptor agonist activity.
They commonly have a rapid onset of action and have a
prolonged stimulating action on the b2-adrenoceptor,
for example up 24 hours or longer. Preferred compounds
of formula I include those wherein R8, R9 and R10 are
each H, R1 is OH, R2 and R3 are each H and (i) Rx and
R are both -CH2-, and R4 and R7 are each CH3O- and R5
and R6 are each H; (ii) Rx and R are both -CH2-, and
R4 and R7 are each H and R5 and R6 are each CH3CH2-;
(iii) Rx and R are both -CH2-, and R4 and R7 are each
H and Rs and R6 are each CH3-; (iv) Rx and R are both
-CH2-, and R4 and R7 are each CH3CH2- and R5 and R6
are each H; (v) Rx and R are both -CH2-, and R4 and R7
are each H and R5 and R together denote -(CH2 -; (vi)
Rx and f are both -CH2-, and R4 and R7 are each H and
R5 and R6 together denote -O(CH 2)2O-; (vii) Rx and Rv
are both -CH -, and R4 and R7 are each H and R5 and R6
are each CH3(CH2 3-; (viii) Rx and R are both -CH2-,
and R4 and R7 are each H and R5 and R6 are each
CH3(CH2 2-; (ix) Rx and R are both -(CH2 2-, R4, R5, R
and R7 are each H; or(x) Rx and F are both -CH2-, and
R4 and R7 are each H and R5 and R6 are each CH3OCH2-;
or 



Especially preferred compounds of formula I include
8-hydroxy-5-[l-hydroxy-2-(indan-2-ylamino)-
ethyl]-lH-quinolin-2-one,
5-[2-(5,6-dimethoxy-indan-2-ylamino)-l-hydroxy-ethyl]-
8- hydroxy-lH-quinolin-2-one,
5-[2-(5,6-diethyl-indan-2-ylamino)-l-hydroxy-ethyl]-8-
hydroxy-3- methyl-lH-quinolin-2-one,
5-[2-(5,6-diethyl-indan-2-ylamino)-l-hydroxy-ethyl]-8-
methoxymethoxy- 6-methyl-lH-quinolin-2-one,
5-[2-(5,6-diethyl-indan-2-ylamino)-l-hydroxy-ethyl]-8-
hydroxy-6-methyl-lH-quinolin-2-one,
8-hydroxy-5-[2-(5,6-diethyl-indan-2-ylamino)-lhydroxy-
ethyl]-3,4-dihydro-lH-quinolin-2-one,
5-[(R)-2-(5,6-diethyl-2-methyl-indan-2-ylamino)-
l-hydroxy-ethyl]-8-hydroxy-lH-quinolin-2-one,
(S)-5-[2-(4,7-diethyl-indan-2-
ylamino)-l-hydroxy-ethyl]-8-hydroxy-lH-quinolin-2-one
hydrochloride, 5-[(R)-l-hydroxy-2-
(6,7,8,9-tetrahydro-5H-benzocyclohepten-7-ylamino)-eth
yl]- 8-hydroxy- 1H-quinolin-2-one hydrochloride,
(R)-5-[2-(5,6-diethyl-indan-2-ylamino)-l-hydroxy-ethyl
]- 8-hydroxy-lHquinolin- 2-one maleate,
(R)-5-[2-(5,6-diethyl-indan-2-ylamino)-l-hydroxy-ethyl
]- 8-hydroxy- 1H-quinolin-2-one hydrochloride,
(R)-8-hydroxy-5-[(S)-l-hydroxy-2-(4,5,6,7-tetramethyli
ndan- 2-ylamino)-ethyl]-lH-quinolin-2-one,
8-hydroxy-5-[(R)-l-hydroxy-2-(2-methyl-indan-2-
ylamino)-ethyl]-lH-quinolin-2-one,
5-[2-(5,6-diethyl-indan-2-ylamino)-ethyl]-8-hydroxy-lH
quinolin- 2-one,
8-hydroxy-5-[(R)-l-hydroxy-2-(2-methyl-2,3,5,6,7,8-hex
ahydro-lH-cyclopenta[
b]naphthalen-2-ylamino)-ethyl]-lH-quinolin-2-one, and
5-[(S)-2-(2,3,5,6,7,8-hexahydrolH-
cyclopentatbJnaph-thalen^-ylaminoJ-l-hydroxy-ethyll-
-hydroxy-lH-quinolin^-one. Compounds of formula I in
free or salt or solvate form may be prepared by using
the procedures described in international patent
applications WO 2000/075114, WO 2003/076387, WO
2004/076422 or WO 2004/087668, the contents of which
are incorporated herein by reference. Compounds of
formula I in free form may be converted into salt
form, and vice versa, in a conventional manner. The
compounds in free or salt form can be obtained in the
form of hydrates or solvates containing a solvent used
for crystallisation. Compounds of formula I can be
recovered from reaction mixtures and purified in a
conventional manner. Isomers, such as enantiomers, may
be obtained in a conventional manner, e.g. by
fractional crystallisation or asymmetric synthesis
from correspondingly asymmetrically substituted, e.g.
optically active, starting materials.Preferred
compounds of formula II include those wherein X is
-R13-Ar-R14 or - R1 -Y; Ar denotes a phenylene group
optionally substituted by halo, Ci-Cio-alkyl,
Ci-Cio-alkoxy or by Ci-Cio-alkoxy substituted by
phenyl; R13 and R14 are attached to adjacent carbon
atoms in Ar, and either R13 is Ci-Cio-alkylene and R14
is hydrogen, or R13 and R14 together with the carbon
atoms in Ar to which they are attached denote a 5-, 6-
or 7-membered cycloaliphatic ring; R15 is a bond or
Ct-Cio-alkylene optionally substituted by hydroxy,
Cg-CiQ-aryl or C7-C14- aralkyl; and Y is Ci-Cio-alkyl,
Ci-Cio-alkoxy or C2-Cio-alkynyl; C3-Cio-cycloalkyl
optionally fused to one or more benzene rings and
optionally substituted by Ci-Cto-alkyl,
C3-Cio-cycloalkyl, C7-C14- aralkyl, C7-Ci4-aralkyloxy
optionally substituted by halo, or by Cg-CiQ-aryl
optionally substituted by Ci-Cio-alkyl or
Ci-Cio-alkoxy; Cg-Cio-aryl optionally substituted by
halo, hydroxy, Ci-Cio-alkyl, phenoxy,
Ci-Cio-alkylthio, C6-Cio-aryl, a 4- to 10-membered
heterocyclic ring having at least one ring nitrogen
atom, or by NR16R17 where R1 and R17 are each
independently Ci-Cio-alkyl optionally substituted by
hydroxy or phenyl or R16 may additionally be hydrogen;
phenoxy optionally substituted by Ci-Cio-alkoxy; a 4-
to 10- membered heterocyclic ring having at least one
ring nitrogen or oxygen atom, said heterocyclic 



ring being optionally substituted by Ci-Cio-alkyl,
C6-Cio-aryl, C7-Ci4-aralkyl, C1-C10- alkoxycarbonyl or
by a 4- to 10-membered heterocyclyl-Ci-Cio-alkyl; -NR
18R19 where R18 is hydrogen or Ci-Cio-alkyl and R19 is
Ci-Cio-alkyl, or R19 is a 4- to 10-membered
heterocyclic ring having at least one ring nitrogen or
oxygen atom which ring is optionally substituted by
halo-substituted phenyl or R19 is C -Cio-arylsulfonyl
optionally substituted by di(Ci-Cioalkyl) amino; -SR20
where R20 is C -Cio-aryl or C7-Ci4-aralkyl optionally
substituted by halo or Ci-Cio-haloalkyl; or -CONHR 21
where R21 is C3-Cio-cycloalkyl or Ce-Cio-aryl.
Especially preferred compounds of formula II include
those wherein X is - R13-Ar-R 14 or - R15-Y; Ar
denotes a phenylene group optionally substituted by
halo, Ci-C4-alkyl, Ci-C4-alkoxy or by Ci-C4-alkoxy
substituted by phenyl; R13 and R14 are attached to
adjacent carbon atoms in Ar, and either R13 is
Ci-C4-alkylene and R14 is hydrogen, or R13 and R14
together with the carbon atoms in Ar to which they are
attached denote a 5-, 6- or 7-membered cycloaliphatic
ring, especially a 5-membered cycloaliphatic ring;R15
is a bond or Ci-C4-alkylene optionally substituted by
hydroxy, C -Cs-aryl or C7-C10- aralkyl; and Y is
Ci-C4-alkyl, Ci-C4-alkoxy or C2-C4-alkynyl; Cs-C
-cycloalkyl optionally fused to one or more benzene
rings and optionally substituted by Ci-Cg-alkyl,
Ca-O-cycloalkyl, CyCio-aralkyl, C7-Cio-aralkyloxy
optionally substituted by halo, or by C -C -aryl
optionally substituted by Ci- C4-alkyl or
Ci-C4-alkoxy; Cg-C -aryl optionally substituted by
halo, hydroxy, Ci-C4-alkyl, phenoxy, Ci-C4-alkylthio,
Ce-Cs-aryl, a 4- to 8-membered heterocyclic ring
having a t least one ring nitrogen atom, or by NR1 R17
where R16 and R17 are each independently Ci-C4-alkyl
optionally substituted by hydroxy or phenyl or R16 may
additionally be hydrogen; phenoxy optionally
substituted by Ci-C4-alkoxy; a 4- to 8-membered
heterocyclic ring having at least one ring nitrogen or
oxygen atom, said heterocyclic ring being optionally
substituted by C1-C4- alkyl, C6-C8-aryl,
C7-Cio-aralkyl, Ci-C4-alkoxycarbonyl or by a 4- to
8-membered heterocyclyl- Ci-C4-alkyl; -NR18R19 where
R18 is hydrogen or Ci-C4-alkyl and R19 is Ci-Gt-alkyl,
or R19 is a 4- to 8-membered heterocyclic ring having
at least one ring nitrogen or sulphur atom which ring
is optionally substituted by halo-substituted phenyl
or R19 is C -Cg-arylsulfonyl optionally substituted by
di(Ci-C4-alkyl)amino; -SR20 where R20 is C -Cs-aryl or
CyCio-aralkyl optionally substituted by halo or
Ci-C4-haloalkyl; or -CONHR 21 where R21 is C3-C
-cycloalkyl or C6-C8- aryl. More especially preferred
compounds of formula II include
4-hydroxy-7-(l-hydroxy-2-{2-[4-
(4-phenyl-butoxy)-phenyl]-ethylamino}-ethyl)-3H-benzot
hiazol-2-one; 7-[(R)-2-(l,l-Dimethyl-
2-phenyl-ethylamino)-l-hydroxy-ethyl]-4-hydroxy-3H-ben
zothiazol-2-one; 4-Hydroxy-7-{(R)-
l-hydroxy-2-[2-(5,6,7,8-tetrahydro-naphthalen-2-yl)-et
hylamino]-ethyl}-3H-benzothiazol-2- one formate;
7-[(R)-2-((lS,2S)-2-Benzyloxy-cyclopentylamino)-l-hydr
oxy-ethyl]-4-hydroxy- 3H-benzo-thiazol-2-one; and
7-[(R)-2-((lS,2R)-2-Benzyloxy-cyclopentylamino)-l-hydr
oxyethyl]- 4-hydroxy-3H-benzothiazol-2-one. In formula
II the carbon atom alpha to the phenolic ring carries
a hydroxy group and so is asymmetric, so the compound
exists in individual optically active isomeric forms
or as mixtures thereof, e.g. as racemic or
diastereomeric mixtures. Compounds of formula II
embrace both individual optically active R and S
isomers as well as mixtures, e.g. racemic or
diastereomeric mixtures, thereof.Compounds of formula
II in free or salt or solvate form may be prepared by
using the procedures described in international patent
application WO 2004/016601, the contents of which is
incorporated herein by reference. Pharmaceutically
acceptable acid addition salts of the compounds of
formulae I and II include 



those of inorganic acids, for example, hydrohalic
acids such as hydrofluoric acid, hydrochloric acid,
hydrobromic acid or hydroiodic acid, nitric acid,
sulfuric acid, phosphoric acid; and organic acids, for
example aliphatic monocarboxylic acids such as formic
acid, acetic acid, trifluoro-acetic acid, propionic
acid and butyric acid, aliphatic hydroxy acids such as
lactic acid, citric acid, tartaric acid or malic acid,
dicarboxylic acids such as maleic acid or succinic
acid, aromatic carboxylic acids such as benzoic acid,
p-chlorobenzoic acid, diphenylacetic acid or
triphenylacetic acid, aromatic hydroxy acids such as
o-hydroxybenzoic acid, p-hydroxybenzoic acid,
l-hydroxynaphthalene-2-carboxylic acid or
3-hydroxynaphthalene-2-carboxylic acid, and sulfonic
acids such as methanesulfonic acid or benzenesulfonic
acid. These salts may be prepared by known
salt-forming procedures. Pharmaceutically acceptable
solvates are generally hydrates. Isomers, such as
enantiomers, may be obtained in a conventional manner,
e.g. by fractional crystallisation or asymmetric
synthesis from correspondingly asymmetrically
substituted, e.g. optically active, starting
materials. The medicament of the present invention may
additionally contain one or more co-therapeutic agents
such as anti-inflammatory, bronchodilatory,
antihistamine, decongestant or anti-tussive drug
substances, particularly in the treatment of
obstructive or inflammatory airways diseases such as
those mentioned hereinbefore, for example as
potentiators of therapeutic activity of such drugs or
as a means of reducing required dosaging or potential
side effects of such drugs. Co-therapeutic agents
include steroids, A Aagonists, A Bantagonists,
antihistamines, caspase inhibitors, LTB4 antagonists,
LTD4 antagonists, PDE4 inhibitors, mucolytics, matrix
metal loproteinase inhibitors (MMPi's), leukotrienes,
antibiotics, anti neoplasties, peptides, vaccines,
nicotine, elastase inhibitors and sodium cromoglycate.
Such anti-inflammatory drugs include steroids, for
example glucocorticosteroids such as budesonide,
beclamethasone dipropionate, fluticasone propionate,
ciclesonide or mometasone furoate, or steroids
described in WO 02/88167, WO 02/12266, WO 02/100879,
WO 02/00679 (especially those of Examples 3, 11, 14,
17, 19, 26, 34, 37, 39, 51, 60, 67, 72, 73, 90, 99 and
101), WO 03/35668, WO 03/48181, WO 03/62259, WO
03/64445, WO03/72592, WO 04/39827 and WO 04/66920, and
non-steroidal glucocorticoid receptor agonists, such
as those described in DE 10261874, WO 00/00531, WO
02/10143, WO 03/82280, WO 03/82787, WO 03/86294, WO
03/104195, WO 03/101932, WO 04/05229, WO 04/18429, WO
04/19935, WO 04/26248, WO 0505452. Suitable A2A
agonists include those described in EP 409595A2, EP
1052264, EP 1241176, WO 94/17090, WO 96/02543, WO
96/02553, WO 98/28319, WO 99/24449, WO 99/24450, WO
99/24451, WO 99/38877, WO 99/41267, WO 99/67263, WO
99/67264, WO 99/67265, WO 99/67266, WO 00/23457, WO
00/77018, WO 00/78774, WO 01/23399, WO 01/27130, WO
01/27131, WO 01/60835, WO 01/94368, WO 02/00676, WO
02/22630, WO 02/96462, WO 03/086408, WO 04/039762, WO
04/039766, WO 04/045618 and WO 04/046083. Suitable A2B
antagonists include those described in WO 03/042214
and WO 02/42298. Suitable antihistamine drug
substances include cetirizine hydrochloride,
acetaminophen, clemastine fumarate, promethazine,
loratidine, desloratidine, diphenhydramine and
fexofenadine hydrochloride, activastine, astemizole,
azelastine, ebastine, epinastine, mizolastine and
tefenadine a s well as those disclosed in WO
03/099807, WO 04/026841, JP 2004107299. Suitable
caspase inhibitors, including interleukin- 1P
converting enzyme (ICE) inhibitors, include those that
are disclosed in Canadian patent specification
2109646, EP 519748, EP 547 699, EP 590 650, EP 628550,
EP 644 197, EP 644198, WO 93/05071, WO 93/14777, WO
93/16710, WO 94/00154, WO 94/03480, WO 94/21673, WO
95/05152, WO 95/35308, WO 97/22618, WO 97/22619, WO
98/41232, WO 99/06367, WO 99/65451, WO 01/119373, US
5411985, US 5416013, US 5430128, US 5434248, US
5565430, US 5585357, US 5656627, US 5677283, US 



6054487, US 6531474, US 20030096737, GB 2,278,276 as
well as those disclosed in international patent
applications WO 98/10778, WO 98/11109, WO 98/11129 and
WO 03/32918. Suitable LTB4 antagonists include
LY293111, CGS025019C, CP-195543, SC- 53228, BIIL 284,
ONO 4057, SB 209247 and those described in US 5451700
and WO 04/108720. Suitable LTD4 antagonists include
montelukast and zafirlukast. Suitable PDE4 inhibitors
PDE4 inhibitors such as cilomilast (Ariflo(r)
GlaxoSmithKline), Roflumilast (Byk Gulden),V-11294A
(Napp), BAY19-8004 (Bayer), SCH-351591
(Schering-Plough), Arofylline (Almirall Prodesfarma),
PD189659 / PD168787 (Parke-Davis), AWD-12-281 (Asta
Medica), CDC-801 (Celgene), SeICID(TM) CC-10004
(Celgene), VM554/UM565 (Vernalis), T-440 (Tanabe),
KW-4490 (Kyowa Hakko Kogyo), GRC 3886 (Glenmark), and
those described in WO 92/19594, WO 93/19749, WO
93/19750, WO 93/19751, WO 98/18796, WO 99/16766, WO
01/13953, WO 03/104204, WO 03/104205, WO 03/39544, WO
04/000814, WO 04/000839 and WO 04/005258, WO 04018450,
WO 04/018451, WO 04/018457, WO 04/018465, WO
04/018431, WO 04/018449, WO 04/018450, WO 04/018451,
WO04/018457, WO 04/018465, WO 04/019944, WO 04/019945,
WO 04/045607, WO 04/037805, WO 04/063197, WO 04/103998
and WO 04/111044. While (A) glycopyrrolate is an M3
antagonist, the medicament of the present invention
optionally includes one or more other M3 antagonists
such as ipratropium bromide, oxitropium bromide,
tiotropium salt, CHF 4226 (Chiesi), or those described
in WO 02/51841, WO 02/53564, WO 03/00840, WO 03/87094,
WO 04/05285, WO 02/00652, WO 03/53966, EP 424021, US
5171744, US 3714357, WO 03/33495, WO 04/018422 or WO
05/003090. While (B) are beta-2 adrenoceptor agonists,
the medicament of the present invention optionally
includes one or more other beta-2 adrenoceptor
agonists such as albuterol (salbutamol),
metaproterenol, terbutaline, salmeterol fenoterol,
procaterol, and especially, formoterol, carmoterol and
pharmaceutically acceptable salts thereof, compounds
(in free or salt or solvate form) of formula I ofWO
04/087142, or those described in JP 05025045, US
2002/0055651, WO 93/18007, WO 99/64035, WO 01/42193,
WO 01/83462, WO 02/066422, WO 02/070490, WO 02/076933,
WO 03/24439, WO 03/72539, WO 03/42160, WO 03/91204, WO
03/42164, WO 03/99764, WO 04/11416, WO 04/16578, WO
04/22547, WO 04/32921, WO 04/33412, WO 04/37773, WO
04/37807, WO 04/39762, WO 04/39766, WO 04/45618, WO
04/46083, WO 04/80964, WO 04/108675 or WO 04/108676.
Administration of the medicament or pharmaceutical
composition as hereinbefore described, i.e. with (A)
and (B) in admixture or separate, is preferably by
inhalation, i.e. (A) and (B) are in inhalable form.
The inhalable form of the medicament may be, for
example, an atomizable composition such as an aerosol
comprising the active ingredient, i.e. (A) and (B)
separately or in admixture, in solution or dispersion
in a propellant, or a nebulizable composition
comprising a solution or dispersion of the active
ingredient in an aqueous, organic or aqueous/organic
medium. For example, the inhalable form of the
medicament may be an aerosol comprising a mixture of
(A) and (B) in solution or dispersion in a propellant,
or a combination of an aerosol containing (A) in
solution or dispersion in a propellant with an aerosol
containing (B) in solution or dispersion in a
propellant. In another example, the inhalable form is
a nebulizable composition comprising a dispersion of
(A) and (B) in an aqueous, organic or aqueous/organic
medium, or a combination of a dispersion of (A) in
such a medium with a dispersion of (B) in such a
medium.An aerosol composition suitable for use as the
inhalable form of the medicament may comprise the
active ingredient in solution or dispersion in a
propellant, which may be chosen from any of the
propellants known in the art. Suitable such
propellants include hydrocarbons such as npropane,
n-butane or isobutane or mixtures of two or more such
hydrocarbons, and halogensubstituted hydrocarbons, for
example chlorine and/or fluorine-substituted methanes,
ethanes, 



propanes, butanes, cyclopropanes or cyclobutanes, such
as dichlorodifluoromethane (CFC 12),
trichlorofluoromethane (CFCIl), 1,2-dichloro-l, 1,2,2
-tetrafluoroethane (CFC114) or, particularly,
1,1,1,2-tetrafluoroethane (HFA134a) and 1,1, 1,2,3,3,
3-heptafluoropropane (HFA227), or mixtures of two or
more such halogen-substituted hydrocarbons. Where the
active ingredient is present in suspension in the
propellant, i.e. where it is present in particulate
form dispersed in the propellant, the aerosol
composition may also contain a lubricant and a
surfactant, which may be chosen from those lubricants
and surfactants known in the art. Other suitable
aerosol compositions include surfactant-free or
substantially surfactant-free aerosol compositions.
The aerosol composition may contain up to about 5% by
weight, for example 0.0001 to 5%, 0.001 to 5%, 0.001
to 3%, 0.001 to 2%, 0.001 to 1%, 0.001 to 0.1%, or
0.001 to 0.01% by weight of the active ingredient,
based on the weight of the propellant. Where present,
the lubricant and surfactant may be in an amount up to
5% and 0.5% respectively by weight of the aerosol
composition. The aerosol composition may also contain
a co-solvent such as ethanol in an amount up to 30% by
weight of the composition, particularly for
administration from a pressurised metered dose
inhalation device. The aerosol composition may further
contain a bulking agent, for example a sugar such as
lactose, sucrose, dextrose, mannitol or sorbitol, in
an amount, for example, of up to 20%, usually 0.001 to
1%, by weight of the composition. In another
embodiment of the invention, the inhalable form is a
dry powder, i.e. (A) and (B) are present in a dry
powder comprising finely divided (A) and (B)
optionally together with at least one paniculate
pharmaceutically acceptable carrier, which may be one
or more materials known as pharmaceutically acceptable
carriers, preferably chosen from materials known as
carriers in dry powder inhalation compositions, for
example saccharides, including monosaccharides,
disaccharides, polysaccharides and sugar alcohols such
as arabinose, glucose, fructose, ribose, mannose,
sucrose, trehalose, lactose, maltose, starches,
dextran, mannitol or sorbitol. An especially preferred
carrier is lactose. The dry powder may be contained as
unit doses in capsules of, for example, gelatin or
plastic, or in blisters (e.g. of aluminium or
plastic), for use in a dry powder inhalation device,
which may be a single dose or multiple dose device,
preferably in dosage units of (A) and (B) together
with the carrier in amounts to bring the totalweight
of powder per capsule to from 5 mg to 50 mg.
Alternatively, the dry powder may be contained in a
reservoir in a multi-dose dry powder inhalation device
adapted to deliver, for example, 3-25mg of dry powder
per actuation. In the finely divided particulate form
of the medicament, and in the aerosol composition
where the active ingredient is present in particulate
form, the active ingredient may have an average
particle diameter of up to about 10 mm, for example
0.1 to 5 mm, preferably 1 to 5 mm. The particulate
carrier, where present, generally has a maximum
particle diameter up to 300 mm, preferably up to 212
mm, and conveniently has a mean particle diameter of
40 to 100 mm, e.g. 50 to 75 mm. The particle size of
the active ingredient, and that of a particulate
carrier where present in dry powder compositions, can
be reduced to the desired level by conventional
methods, for example by grinding in an air-jet mill,
ball mill or vibrator mill, sieving,
microprecipitation, spray-drying, lyophilisation or
controlled crystallisation from conventional solvents
or from supercritical media. The medicament may be a
controlled release formulation comprising finely
divided particles of (A) and (B) within a hydrophobic
matrix material, e.g. comprising magnesium stearate,
for example as described in international patent
application WO 01/76575, the contents of which is
incorporated herein by reference. The inhalable
medicament may be administered using an inhalation
device suitable for the inhalable form, such devices
being well known in the art. Accordingly, the
invention also 



provides a pharmaceutical product comprising a
medicament or pharmaceutical composition as
hereinbefore described in inhalable form as
hereinbefore described in association with one or more
inhalation devices. In a further aspect, the invention
provides an inhalation device, or a pack of two or
more inhalation devices, containing a medicament or
pharmaceutical composition as hereinbefore described
in inhalable form as hereinbefore described. Where the
inhalable form of the active ingredient is an aerosol
composition, the inhalation device may be an aerosol
vial provided with a valve adapted to deliver a
metered dose, such as 10 to 100 ml, e.g. 25 to 50 ml,
of the composition, i.e. a device known as a metered
dose inhaler. Suitable such aerosol vials and
procedures for containing within them aerosol
compositions under pressure are well known to those
skilled in the art of inhalation therapy. For example,
an aerosol composition may be administered from a
coated can, for example as described in EP 0642992
A.Where the inhalable form of the active ingredient is
a nebulizable aqueous, organic o r aqueous/organic
dispersion, the inhalation device may be a known
nebulizer, for example a conventional pneumatic
nebulizer such as an airjet nebulizer, or an
ultrasonic nebulizer, which may contain, for example,
from 1 to 50 ml, commonly 1 to 10 ml, of the
dispersion; or a hand-held nebulizer, sometimes
referred to as a soft mist or soft spray inhaler, for
example an electronically controlled device such as an
AERx (Aradigm, US) or Aerodose (Aerogen), or a
mechanical device such as a RESPIMAT (Boehringer
Ingelheim) nebulizer which allows much smaller
nebulized volumes, e.g. 10 to 100 ml, than
conventional nebulizers. Where the inhalable form of
the active ingredient is the finely divided
particulate form, the inhalation device may be, for
example, a dry powder inhalation device adapted to
deliver dry powder from a capsule or blister
containing a dry powder comprising a dosage unit of
(A) and (B) or a multidose dry powder inhalation
(MDPI) device adapted to deliver, for example, 3-25 mg
of dry powder comprising a dosage unit of (A) and (B)
per actuation. The dry powder formulation preferably
contains the active ingredients optionally together
with a diluent or carrier, such as lactose, of the
desired particle size distribution and a compound that
helps to protect against product performance
deterioration due to moisture e.g. magnesium stearate.
Suitable such dry powder inhalation devices are well
known. For example, a suitable device for delivery of
dry powder in encapsulated form is that described in
US 3991761, while a suitable MDPI device is that
described in WO 97/20589. The medicament of the
invention is preferably a pharmaceutical composition
comprising a mixture of (A) as hereinbefore defined
and (B) as hereinbefore defined, preferably together
with at least one pharmaceutically acceptable carrier
as hereinbefore described. The molar ratio of (A) to
(B) may be, in general, from 100:1 to 1:300, for
example from 50:1 to 1:100 or from 20:1 to 1:50,
preferably from 10:1 to 1:20, more preferably from 5:1
to 1:10, from 3:1 to 1:7 or from 2:1 to 1:2. The
compound (A) and the compound (B) may be administered
separately in the same ratio. A suitable daily dose of
the compound (A), particularly as the bromide salt,
for inhalation may be from 10 mg to 2000 mg,
preferably from 60 to 1000 mg, and especially from 80
to 800 mg, e.g. from 20 to 500 mg.A suitable daily
dose of compound (B) for inhalation may be from 10 mg
to 2000 mg, for example from 10 to 1500 mg, from 10 to
1000 mg, preferably from 20 to 800 mg, e.g. from 20 to
600 mg or from 20 to 500 mg. A suitable unit dose of
compound (A), particularly as the bromide salt, may be
from 10 mg to 2000 mg, preferably from 60 to 1000 mg,
especially from 80 to 800 mg, e.g. from 20 to 500 mg.
A suitable unit dose of compound (B) may be from 10 mg
to 2000 mg, for example from 10 to 1500 mg, from 10 to
1000 mg, preferably from 20 to 800 mg, e.g. from 20 to
600 mg or from 20 to 500 mg. 



These unit doses may be administered once or twice
daily in accordance with the daily doses mentioned
hereinbefore. A single dose is preferred. The precise
unit and daily dose used will of course depend on the
condition to be treated, the patient and the
efficiency of the inhalation device. In one preferred
embodiment of the invention, the medicament of the
invention is a pharmaceutical composition which is a
dry powder in a capsule containing a unit dose of (A)
and (B), for example for inhalation from a single
capsule inhaler, the capsule suitably containing a
unit dose of (A) e.g. as hereinbefore described, and a
unit dose of (B), e.g. as hereinbefore described,
together with a pharmaceutically acceptable carrier as
hereinbefore described in an amount to bring the total
weight of dry powder per capsule to between 5 mg and
50 mg, for example 5 mg, 10 mg, 15 mg, 20 mg, 25 mg,
30 mg, 35 mg, 40 mg, 45 mg or 50 mg. In another
preferred embodiment of the invention, the medicament
of the invention is a pharmaceutical composition which
is a dry powder for administration from a reservoir of
a multi-dose dry powder inhaler adapted to deliver,
for example, 3 mg to 25 mg of powder containing a unit
dose of (A) and (B) per actuation, for example, where
(A) is in the form of the maleate salt, a powder
comprising, by weight, 20 to 2000 parts, for example
60 to 1000 parts, 100 to 500 parts, or 100 to 300
parts of (A); 25 to 800 parts, e.g. 25 to 500 parts,
50 to 400 parts, or 100 to 400 parts of (B); 0.2 to 1
part magnesium stearate, and 2000 to 25000 parts, e.g.
4000 to 15000 parts or 4000 to 10000 parts of a
pharmaceutically acceptable carrier as hereinbefore
described.In a further preferred embodiment of the
invention, the medicament of the invention is a
pharmaceutical composition which is an aerosol
comprising (A) and (B) e.g. in a ratio as hereinbefore
described, in a propellant as hereinbefore described,
optionally together with a surfactant and/or a bulking
agent and/or a co-solvent such as ethanol as
hereinbefore described, for administration from a
metered dose inhaler adapted to deliver an amount of
aerosol containing a unit dose of (A) and a unit dose
of (B), or a known fraction of a unit dose of (A) and
a known fraction of a unit dose of (B), per actuation.
Thus if, for example, the inhaler delivers half of the
unit doses of (A) and (B) per actuation, the unit
doses can be administered by two actuations of the
inhaler. In accordance with the above, the invention
also provides a pharmaceutical kit comprising (A) and
(B) as hereinbefore defined in separate unit dosage
forms, said forms being suitable for administration of
(A) and (B) in effective amounts. Such a kit suitably
further comprises one or more inhalation devices for
administration of (A) and (B). For example, the kit
may comprise one or more dry powder inhalation devices
adapted to deliver dry powder from a capsule, together
with capsules containing a dry powder comprising a
dosage unit of (A) and capsules containing a dry
powder comprising a dosage unit of (B). In another
example, the kit may comprise a multidose dry powder
inhalation device containing in the reservoir thereof
a dry powder comprising (A) and a multidose dry powder
inhalation device containing in the reservoir thereof
a dry powder comprising (B). In a further example, the
kit may comprise a metered dose inhaler containing an
aerosol comprising (A) in a propellant and a metered
dose inhaler containing an aerosol comprising (B) in a
propellant. The medicaments of the invention are
advantageous in the treatment of inflammatory or
obstructive airways disease, exhibiting highly
effective bronchodilatory and anti-inflammatory
properties. For instance, it is possible using the
combination therapy of the invention to reduce the
dosages of (A) or (B) required for a given therapeutic
effect compared with those required using treatment
with either (A) or (B) alone, thereby minimising
possibly undesirable side effects. Furthermore, using
the combinations of the invention, particularly using
compositions 



containing (A) and (B), medicaments which have a rapid
onset of action and a long duration of action may be
prepared. Moreover, using such combination therapy,
medicaments which result in a significant improvement
in lung function may be prepared. In another aspect,
using the combination therapy of the invention,
medicaments which provide effective control of
obstructive or inflammatory airways diseases, or a
reduction in exacerbations of such diseases, may be
prepared. In a further aspect, using compositions of
the invention containing (A) and(B), medicaments which
reduce or eliminate the need for treatment with
short-acting rescue medicaments such as salbutamol or
terbutaline, may be prepared; thus compositions of the
invention containing (A) and (B) facilitate the
treatment of an obstructive or inflammatory airways
disease with a single medicament. Treatment of
inflammatory or obstructive airways diseases in
accordance with the invention may be symptomatic or
prophylactic treatment. Inflammatory or obstructive
airways diseases to which the present invention is
applicable include asthma of whatever type or genesis
including both intrinsic (non-allergic) asthma and
extrinsic (allergic) asthma, mild asthma, moderate
asthma, severe asthma, bronchitic asthma,
exercise-induced asthma, occupational asthma and
asthma induced following bacterial infection.
Treatment of asthma is also to be understood as
embracing treatment of subjects, e.g. of less than 4
or 5 years of age, exhibiting wheezing symptoms and
diagnosed or diagnosable as "wheezy infants", an
established patient category of major medical concern
and now often identified as incipient or early-phase
asthmatics. (For convenience this particular asthmatic
condition is referred to as "wheezyinfant syndrome".)
Prophylactic efficacy in the treatment of asthma will
be evidenced by reduced frequency or severity of
symptomatic attack, e.g. of acute asthmatic or
bronchoconstrictor attack, improvement in lung
function or improved airways hyperreactivity. It may
further be evidenced by reduced requirement for other,
symptomatic therapy, i.e. therapy for or intended to
restrict or abort symptomatic attack when it occurs,
for example anti-inflammatory (e.g. corticosteroid) or
bronchodilatory. Prophylactic benefit in asthma may in
particular be apparent in subjects prone to "morning
dipping". "Morning dipping" is a recognised asthmatic
syndrome, common to a substantial percentage of
asthmatics and characterised by asthma attack, e.g.
between the hours of about 4 to 6 am, i.e. at a time
normally substantially distant form any previously
administered symptomatic asthma therapy. Other
inflammatory or obstructive airways diseases and
conditions to which the present invention is
applicable include acute/adult lung injury (ALI),
adult/acute respiratory distress syndrome (ARDS),
cystic fibrosis, chronic obstructive pulmonary,
airways or lung disease (COPD, COAD or COLD),
including chronic bronchitis and emphysema,
bronchiectasis and exacerbation of airways
hyperreactivity consequent to other drug therapy, in
particular other inhaled drug therapy. Further
inflammatory or obstructive airways diseases to which
the present invention is applicable include
pneumoconiosis (an inflammatory, commonlyoccupational,
disease of the lungs, frequently accompanied by
airways obstruction, whether chronic or acute, and
occasioned by repeated inhalation of dusts) of
whatever type o r genesis, including, for example,
aluminosis, anthracosis, asbestosis, chalicosis,
ptilosis, siderosis, silicosis, tobacosis and
byssinosis. The invention is illustrated by the
following Examples. EXAMPLES Compound Al
S-tlcyclopentyl-hydroxyphenylacetylJoxyJ-l^-dimethylpy
rrolidinium bromide (glycopyrrolate) This compound is
commercially available as a racemate or is prepared
using the procedures described in United States patent
US 2956062. Compound Bl 



(R)-5-[2-(5,6-diethyl-indan-2-ylamino)-l-hydroxy-ethyl
]-8-hydroxy-lH-quinolin-2-one maleate This compound is
prepared using the procedures described in
international patent application WO 2000/075114.
Compounds B2 to B6
4-hydroxy-7-(l-hydroxy-2-{2-[4-(4-phenyl-butoxy)-pheny
l]-ethylamino}-ethyl)-3H-benzothiazol- 2-one,
7-[(R)-2-(l,l-Dimethyl-2-phenyl-ethylamino)-l-hydroxy-
ethyl]-4-hydroxy-3Hbenzothiazol- 2-one,
4-Hydroxy-7-{(R)-l-hydroxy-2-[2-(5,6,7,8-tetrahydro-na
phthalen-2-yl)-
ethylamino]-ethyl}-3H-benzothiazol-2-one formate,
7-[(R)-2-((lS,2S)-2-Benzyloxy-cyclopentylamino)-
l-hydroxy-ethyl]-4-hydroxy-3H-benzo-thiazol-2-one and
7-[(R)-2-((lS,2R)-2-Benzyloxy-
cyclopentylamino)-l-hydroxy-ethyl]-4-hydroxy-3H-benzot
hiazol-2-one respectively These compounds are prepared
using the procedures described in international patent
application WO 2004/016601. Examples 1-60 Gelatin
capsules suitable for use in a capsule inhaler such as
that described in US 3991761 and EP 1270034 are
prepared, each capsule containing a dry powder
obtained by mixing Compound Al and Compound Bl which
have been ground to a mean particle diameter of 1 to 5
mm and lactose monohydrate having a particle diameter
below 212 mm, the amounts being as shown in the Table
1 below:TABLE lExamples 61-105 A dry powder suitable
for delivery from the reservoir of the multi-dose
inhaler described in WO 97/20589 is prepared by mixing
Compound Al and Compound B2 which have been ground to
a mean particle diameter of 1-5 mm and lactose
monohydrate having a particle diameter below 212 mm,
the amounts being as shown in the Table 2 below: TABLE
2Examples 106-150 A dry powder suitable for delivery
from the reservoir of the multi-dose inhaler described
in WO 97/20589 is prepared by mixing Compound Al and
Compound B3 which have been ground to a mean particle
diameter of 1-5 mm and lactose monohydrate having a
particle diameter below 212 mm, the amounts being as
shown in the Table 2 but also containing 0.5%
magnesium stearate by weight. Examples 151-195 A dry
powder suitable for delivery from the reservoir of the
multi-dose inhaler described in WO 97/20589 is
prepared by mixing Compound Al and Compound B3 which
have been ground to a mean particle diameter of 1-5 mm
and lactose monohydrate having a particle diameter
below 212 mm, the amounts being as shown in the Table
2 but also containing 1% magnesium stearate by
weight.Examples 196-213 Aerosol formulations are
prepared by dispensing micronised active ingredients,
Compound Al and Compound B4, and if required, lactose
as bulking agent into a vial, sealing the vial with a
metering valve, injecting the premixed
ethanol/propellant and optional surfactant into the
vial through the valve and subjecting the vial to
ultrasonic energy to disperse the solid particles. The
components and amounts used are shown in Table 3
below: TABLE 3 Examples 214-223 Aerosol formulations
are prepared by dispensing micronised active
ingredients, Compound Al and Compound B5, and if
required, lactose as bulking agent into a vial,
sealing the vial with a metering valve, injecting the
premixed ethanol/propellant and optional surfactant
into the vial through the valve and subjecting the
vial to ultrasonic energy to disperse the solid
particles. The components and amounts used are shown
in Table 4 below: TABLE 4 



I Ex. I Cpd.Al 1Cpd.B5 | HFAl 34a [ HFA227 | Ethanol [
OA | Lactose |Examples 224-233 The procedure of
Examples 214-223 is repeated, but replacing Compound
B5 with Compound B6, using amounts as shown in Table 4
above.CLAIMS 1. A medicament comprising, separately or
together (A) glycopyrrolate; and (B) either a compound
of formula I in free or salt or solvate form, wherein
W is a group of formula Rx and Ry are both -CH2- or
-(CH2)2-; R1 is hydrogen, hydroxy, or Ci-Cio-alkoxy;
R2 and R3 are each independently hydrogen or
Ci-Cio-alkyl; R4, R5, R6 and R7 are each independently
hydrogen, halogen, cyano, hydroxy, Ci-Cioalkoxy, C
-Cio-aryl, Ci-Cio-alkyl, Ci-Cio-alkyl substituted by
one or more halogen atoms or one or more hydroxy or
Ci-Cio-alkoxy groups, Ci-Cio-alkyl interrupted by one
or more hetero atoms, C -Cio-alkenyl, trialkylsilyl,
carboxy, Ci-Cioalkoxycarbonyl, or -CONR 11R12 where
R11 and R12 are each independently hydrogen or
Ci-Cio-alkyl, or R4 and RJ , R5 and R6, or R6 and R7
together with the carbon atoms to which they are
attached denote a 5-, 6- or 7-membered carbocyclic
ring or a 4- to 10-membered heterocyclic ring; and R8,
R9 and R10 are each independently hydrogen or
Ci-C4-alkyl; or a compound of formula IIin free or
salt or solvate form, wherein X is -R13-Ar-R14 or - R1
-Y; Ar denotes a phenylene group optionally
substituted by halo, hydroxy, Ci-Cio-alkyl,
Ci-Cio-alkoxy, Ci-Cio-alkoxy-Ci-Cio-alkyl, phenyl,
Ci-Cio-alkyl substituted by phenyl, Ci-Cio-alkoxy
substituted by phenyl, Ci-Cio-alkyl-substituted phenyl
or by Ci-Ci 0- alkoxy-substituted phenyl; R13 and R14
are attached to adjacent carbon atoms in Ar, and
either R13 is Ci-Cio-alkylene and R14 is hydrogen,
Ci-Cio-alkyl, Ci-Cio-alkoxy or halogen, or R13 and R14
together with the carbon atoms in Ar to which they are
attached denote a 5-, 6- or 7-membered cycloaliphatic
ring; R15 is a bond or Q-Cio-alkylene optionally
substituted by hydroxy, Ci-Cio-alkoxy, Ce- Cio-aryl or
C7-Ci4-aralkyl; and Y is Ci-Cio-alkyl, Ci-Cio-alkoxy,
C2-Cio-alkenyl or C2-Cio-alkynyl optionally
substituted by halo, cyano, hydroxy, Ci-Cio-alkyl,
Ci-Cio-alkoxy or halo-Ci- Cio-alkyl; C3-Cio-cycloalkyl
optionally fused to one or more benzene rings and
optionally substituted by Ci-Cio-alkyl, Ci-Cio-alkoxy,
C3-Cio-cycloalkyl, C7-Ci4-aralkyl, C7-Ci4-aralkyloxy
or C6-Cio-aryl, where C3-Ci0-cycloalkyl,
C7-Ci4-aralkyl, C7- Ci4-aralkyloxy or C -Cio-aryl are
optionally substituted by halo, hydroxy, Ci-
Cio-alkyl, Ci-Cio-alkoxy or halo-Ci-Cio-alkyl; C
-Cio-aryl optionally substituted by halo, hydroxy,
Ci-Cio-alkyl, Ci-Ci0- alkoxy, Ci-Cio-haloalkyl,
phenoxy, Ci-Cio-alkylthio, C -Cio-aryl, 4- to 10-
membered heterocyclic ring having at least one ring
nitrogen, oxygen or sulphuratom, or by NR1 R17 where
R16 and R17 are each independently Ci-Cio-alkyl
optionally substituted by hydroxy, Ci-Cio-alkoxy or
phenyl or R16 may additionally be hydrogen; 



phenoxy optionally substituted by Ci-Cio-alkyl,
Ci-Cio-alkoxy or by phenyl optionally substituted by
Ci-Cio-alkyl or Ci-Cio-alkoxy; a 4- to 10-membered
heterocyclic ring having at least one ring nitrogen,
oxygen or sulphur atom, said heterocyclic ring being
optionally substituted b y halo, Ci- Cic-alkyl,
Ci-Cio-alkoxy, halo-Ci-Cio-alkyl, C -Cio-aryl,
C7-Ci4-aralkyl, C7-C14- aralkyloxy,
Ci-Cio-alkoxycarbonyl or a 4- to 10-membered
heterocyclyl-Ci-Cioalkyl; -NR 18R19 where R18 is
hydrogen or Ci-Cio-alkyl and R19 is Ci-Cio-alkyl
optionally substituted by hydroxy, or R19 is
Cs-Cio-aryl optionally substituted by halo, or R19 is
a 4- to 10-membered heterocyclic ring having at least
one ring nitrogen, oxygen or sulphur atom which ring
is optionally substituted by phenyl or
halo-substituted phenyl or R19 is C -Cio-arylsulfonyl
optionally substituted by Ci-Cio-alkylamino or
di(Ci-Cio-alkyl)amino; -SR20 where R20 is Ce-Cio-aryl
or C7-Ci4-aralkyl optionally substituted by halo,
Ci-Cio-alkyl, Ci-Cio-alkoxy or Ci-Cio-haloalkyl; or
-CONHR 2 1 where R21 is Ci-Cio-alkyl,
Ca-Cio-cycloalkyl or Cg-Cio-aryl; for simultaneous,
sequential or separate administration in the treatment
of an inflammatory or obstructive airways disease. 2.
A medicament according to claim 1 which is a
pharmaceutical composition comprising a mixture of
effective amounts of (A) and (B) optionally together
with at least one pharmaceutically acceptable carrier.
3. A medicament according to claim 1 or 2, in which
(B) is a compound of formula I as hereinbefore
defined, wherein R8, R9 and R10 are each H, R1 is OH,
R2 and R3 are each H and(i) Rx and Rv are both -CH2-,
and R4 and R7 are each CH3O- and R5 and R6 are each H;
(ii) Rx and R are both -CH2-, and R4 and R7 are each H
and R5 and R are each CH 3CH2-; (iii) Rx and R are
both -CH2-, and R4 and R7 are each H and Rs and R are
each CH 3-; (iv) Rx and R v are both -CH2-, and R4 and
R7 are each CH3CH2- and R5 and R6 are each H; (v) Rx
and Rv are both -CH2-, and R4 and R7 are each H and R5
and R6 together denote (vi) Rx and Rv are both -CH -,
and R4 and R7 are each H and R and R6 together denote
-O(CH 2)2O-; (vii) Rx and Rv are both -CH2-, and R4
and R7 are each H and R5 and R6 are each CH3(CH2)3-;
(viii) Rx and Rv are both -CH2-, and R4 and R7 are
each H and R5 and R6 are each CH3(CH2)2-; (ix) Rx and
Rv are both -(CH2 2-, R4, R5, R6 and R7 are each H; or
(x) Rx and Rv are both -CH2-, and R4 and R7 are each H
and R5 and R6 are each CH3OCH 2-; or or (B) is a
compound of formula II as hereinbefore defined,
wherein X is -R13-Ar-R14 or - R1 -Y; Ar denotes a
phenylene group optionally substituted by halo,
Ci-Cio-alkyl, Ci-Cio-alkoxy or by Ci-Cio-alkoxy
substituted by phenyl; R13 and R14 are attached to
adjacent carbon atoms in Ar, and either R13 is
Ci-Cio-alkylene and R14 is hydrogen, or R13 and R14
together with the carbon atoms in Ar to which they are
attached denote a 5-, 6- or 7-membered cycloaliphatic
ring; R15 is a bond or Ci-Cio-alkylene optionally
substituted by hydroxy, C6-Cio-aryl or C -Ci4-
aralkyl; and Y is Ci-Cio-alkyl, Ci-Cio-alkoxy or
C2-Cio-alkynyl; C3-Cio-cycloalkyl optionally fused to
one or more benzene rings and optionally substituted
by Ci-Cio-alkyl, C3-Cio-cycloalkyl, CyCi 4- aralkyl,
CyCn-aralkyloxy optionally substituted by halo, or by
Ce-Cio-aryl optionally 



substituted by Ci-Cio-alkyl or Ci-Cio-alkoxy; C
-Cio-aryl optionally substituted by halo, hydroxy,
Ci-Cio-alkyl, phenoxy, Ci-Cio-alkylthio, Cg-Cio-aryl,
a 4- to 10-membered heterocyclic ring having at least
one ring nitrogen atom, or by NR16R17 where R16 and
R17 are each independently Ci-Cio-alkyl optionally
substituted by hydroxy or phenyl or R16 may
additionally be hydrogen; phenoxy optionally
substituted by Ci-Cio-alkoxy; a 4- to 10- membered
heterocyclic ring having at least one ring nitrogen or
oxygen atom, said heterocyclic ring being optionally
substituted by Ci-Ci -alkyl, C -Cio-aryl,
C7-Ci4-aralkyl, Ci-Cioalkoxycarbonyl or by a 4- to
10-membered heterocyclyl-Ci-Cio-alkyl; -NR 18R19 where
R18 ishydrogen or Ci-Cio-alkyl and R19 is
Ci-Cio-alkyl, or R19 is a 4- to 10-membered
heterocyclic ring having at least one ring nitrogen or
oxygen atom which ring is optionally substituted by
halo-substituted phenyl or R19 is C -Cio-arylsulfonyl
optionally substituted by di(Ci-Cioalkyl) amino; -SR20
where R20 is Cs-Cio-aryl or C7-Ci4-aralkyl optionally
substituted by halo or Ci-Cio-haloalkyl; or -CONHR 21
where R21 is C3-Cio-cycloalkyl or Cb-Cio-aryl. 4. A
medicament according to any preceding claim, in which
(B) is a compound of formula I selected from the group
consisting of 8-hydroxy-5-[l-hydroxy-
2-(indan-2-ylamino)-ethyl]-lH-quinolin-2-one,
5-[2-(5,6-dimethoxy-indan-2-ylamino)-lhydroxy-
ethyl]-8-hydroxy-lH-quinolin-2-one,
5-[2-(5,6-diethyl-indan-2-ylamino)-l-hydroxyethyl]-
8-hydroxy-3-methyl-lH-quinolin-2-one,
5-[2-(5,6-diethyl-indan-2-ylamino)-l-hydroxyethyl]
-8-methoxymethoxy-6-methyl- 1H-quinolin-2-one,
5-[2-(5,6-diethyl-indan-2-ylamino)- 1-
hydroxy-ethyl]-8-hydroxy-6-methyl-lH-quinolin-2-one,
8-hydroxy-5-[2-(5,6-diethyl-indan-2-
ylamino)-l-hydroxy-ethyl]-3,4-dihydro-lH-quinolin-2-on
e, 5-[(R)-2-(5,6-diethyl-2-methylindan-
2-yl-amino)-l-hydroxy-ethyl]-8-hydroxy-lH-quinolin-2-o
ne, (S)-5-[2-(4,7-diethyl-indan-
2-ylamino)-l-hydroxy-ethyl]-8-hydroxy-lH-quinolin-2-on
e hydrochloride, 5-[(R)-l-hydroxy-2-
(6,7,8,9-tetrahydro-5H-benzocyclohepten-7-ylamino)-eth
yl]- 8-hydroxy-lH-quinolin-2-one hydrochloride,
(R)-5-[2-(5,6-diethyl-indan-2-ylamino)-l-hydroxy-ethyl
]- 8-hydroxy-lHquinolin- 2-one maleate,
(R)-5-[2-(5,6-diethyl-indan-2-ylamino)-l-hydroxy-ethyl
]- 8-hydroxylH- quinolin-2-one hydrochloride,
(R)-8-hydroxy-5-[(S)-l-hydroxy-2-(4,5,6,7-tetramethyli
ndan- 2-ylamino)-ethyl]-lH-quinolin-2-one,
8-hydroxy-5-[(R)-l-hydroxy-2-(2-methyl-indan-2-
ylamino)-ethyl]-lH-quinolin-2-one,
5-[2-(5,6-diethyl-indan-2-ylamino)-ethyl]-8-hydroxy-lH
quinolin- 2-one,
8-hydroxy-5-[(R)-l-hydroxy-2-(2-methyl-2,3,5,6,7,8-hex
ahydro-lH-cyclopenta[
b]naphthalen-2-ylamino)-ethyl]-lH-quinolin-2-one and
5-[(S)-2-(2,3,5,6,7,8-hexahydrolH-
cyclopenta[b]naph-thalen-2-ylamino)-l-hydroxy-ethyl]-8
-hydroxy-lH-quinolin-2-one; or (B) is a compound of
formula II selected from the group consisting of
4-hydroxy-7-(lhydroxy-
2-{2-[4-(4-phenyl-butoxy)-phenyl]-ethylamino}-ethyl)-3
H-benzothiazol-2-one, 7-[(R)-
2-(1,1-dimethyl-2-phenyl-ethylamino)-l
-hydroxy-ethyl]-4-hydroxy-3H-benzo-thiazol-2-one, 4-
hydroxy-7-{(R)-l-hydroxy-2-[2-(5,6,7,8-tetrahydro-naph
thalen-2-yl)-ethyl-amino]-ethyl}-3Hbenzothiazol- 2-one
formate,
7-[(R)-2-((lS,2S)-2-benzyloxy-cyclopentyl-amino)-l-hyd
roxyethyl]- 4-hydroxy-3H-benzo-thiazol-2-one and
7-[(R)-2-((lS,2R)-2-benzyloxy-cyclopentylamino)-
l-hydroxy-ethyl]-4-hydroxy-3H-benzothiazol-2-one. 5. A
medicament according to claim 1 wherein glycopyrrolate
is a racemate.6. A medicament according to claim 1
wherein glycopyrrolate is a single enantiomer. 7. A
medicament according to claim 6 wherein glycopyrrolate
is (3S,2'R )-3-[(cyclopentylhydroxyphenylacetyl)
oxy]-l,l-dimethylpyrrolidinium bromide or
(3R,2'R)-3-[(cyclopentylhydroxyphenylacetyl)
oxy]-l,l-dimethylpyrrolidinium bromide. 8. A
medicament according to any preceding claim that
further contains with at least one drug substance
which is an anti-inflammatory, a bronchodilator, an
antihistamine, a decongestant or an anti-tussive drug
substance. 9. A medicament according to any preceding
claim, which is in inhalable form and i s (i) an
aerosol comprising a mixture of (A) and (B) in
solution or dispersion in a propellant; or 



(ii) a combination of an aerosol containing (A) in
solution or dispersion in a propellant with an aerosol
containing (B) in solution or dispersion in a
propellant; or (iii) a nebulizable composition
comprising a dispersion of (A) and (B) in an aqueous,
organic or aqueous/organic medium; or (iv) a
combination of a dispersion of (A) in an aqueous,
organic or aqueous/organic medium with a dispersion of
(B) in an aqueous, organic or aqueous/organic medium.
10. A medicament according to any preceding claim, in
which (A) and/or (B) are present in inhalable form as
a dry powder comprising finely divided (A) and/or (B)
optionally together with at least one particulate
pharmaceutically acceptable carrier. 11. A medicament
according to claim 9 or 10, in which (A) and/or (B)
has an average particle diameter up to 10 mm. 12. A
medicament according to any preceding claim, in which
the molar ratio of (A) to (B) is from 100:1 to 1:300,
preferably from 50:1 to 1:100, more preferably from
10:1 to 1:20. 13. A medicament according to claim 2,
which is a dry powder in a capsule, the capsule
containing a unit dose of (A), a unit dose of (B) and
a pharmaceutically acceptable carrier in an amount to
bring the total weight of dry powder per capsule to
between 5 mg and 50 mg; ora dry powder comprising, by
weight, from 20 to 2000 parts of (A) in the form of
the maleate salt, from 25 to 800 parts of (B) and 2000
to 25000 parts of a pharmaceutically acceptable
carrier; or an aerosol comprising (A) and (B) in a
ratio as hereinbefore specified in claim 1 or 15, in a
propellant, optionally together with a surfactant
and/or a bulking agent and/or a co-solvent suitable
for administration from a metered dose inhaler adapted
to deliver an amount of aerosol containing a unit dose
of (A) and a unit dose of (B), or a known fraction of
a unit dose of (A) and a known fraction of a unit dose
of (B), per actuation. 14. The use of (A) as defined
in any preceding claim and (B) as defined in any
preceding claim in the preparation of a medicament for
combination therapy by simultaneous, sequential or
separate administration of (A) and (B) in the
treatment of an inflammatory or obstructive airways
disease. 15. The use of (A) as defined in any one of
claims 1 to 13 and (B) as defined in any one of claims
1 to 13 in the preparation of a medicament for
combination therapy by simultaneous, sequential or
separate administration of (A) and (B) in the
treatment of asthma or chronic obstructive pulmonary
disease. 16. The use according to claim 14 or claim
15, in which (A) is a racemate. 17. The use according
to claim 14 or claim 15, in which at least one of (A)
and (B) is a single enantiomer. 18. A pharmaceutical
kit comprising (A) and (B) as defined in any one of
claims 1, 3, 4, 5, 6 and 7 in separate unit dosage
forms, said forms being suitable for administration of
(A) and (B) in effective amounts, together with one or
more inhalation devices for administration of (A) and
(B). 19. A medicament comprising, separately or
together, (A) a compound of formula I as defined in
claim 1 and (B) a compound of formula II as defined in
claim 1, for simultaneous, sequential or separate
administration in the treatment of an inflammatory or
obstructive airways disease, substantially as herein
described with reference to any one of the Examples. 


