
NOVEL PIPERIDINE DERIVATIVES FOR THE TREATMENT OF
DEPRESSION FIELD OF THE INVENTION This invention
relates histamine receptor ligands. More specifically,
the invention relates to histamine H3 receptor
ligands, preparation thereof and uses thereof.
BACKGROUND OF THE INVENTION The histamine H3 receptor
is of current interest for the development of new
medicaments. This receptor is a presynaptic
autoreceptor located both in the central and the
peripheral nervous system, the skin and in organs such
as the lung, the intestine, probably the spleen and
the gastrointestinal tract. Recent evidence suggests
that the H3 receptor shows intrinsic, constitutive
activity, in vitro as well as in vivo (i.e., it is
active in the absence of an agonist. Compounds acting
as inverse agonists can inhibit this activity. The
histamine H3 receptor has been demonstrated to
regulate the release of histamine and also of other
neurotransmitters such as serotonin and acetylcholine.
Some histamine H3 ligands such as histamine H3
receptor antagonists or inverse agonists may increase
the release of these neurotransmitters in the brain
whereas other histamine H3 ligands such as histamine
H3 receptor agonists may lead to an inhibition of the
biosynthesis of histamine and an inhibition of the
release of histamine and also of other
neurotransmitters. This suggests that histamine H3
receptor agonists, inverse agonists and antagonists
could be mediators of neuronal activity. Accordingly,
the histamine H3 receptor may be a target for new
therapeutics. There are publications that disclose the
preparation and use of imidazole derivative histamine
H3 ligands. However, there are needs for additional
histamine H3 ligands. DESCRIPTION OF THE INVENTION
Unless specified otherwise within this specification,
the nomenclature used in this specification generally
follows the examples and rules stated in Nomenclature
of Organic Chemistry, Sections A, B, C, D, E, F, and
H, Pergamon Press, Oxford, 1979, which is incorporated
by references herein for its exemplary chemical
structure names and rules on naming chemical
structures.The term "Cm-n" or "Cm-n group" used alone
or as a prefix, refers to any group having m to n
carbon atoms. The term "hydrocarbon" used alone or as
a suffix or prefix, refers to any structure comprising
only carbon and hydrogen atoms up to 14 carbon atoms.
The term "hydrocarbon radical" or "hydrocarbyl" used
alone or as a suffix or prefix, refers to any
structure as a result of removing one or more
hydrogens from a hydrocarbon. The term "alkyl" used
alone or as a suffix or prefix, refers to monovalent
straight or branched chain hydrocarbon radicals
comprising 1 to about 12 carbon atoms. The term
"alkylene" used alone or as suffix or prefix, refers
to divalent straight or branched chain hydrocarbon
radicals comprising 1 to about 12 carbon atoms, which
serves to links two structures together. The term
"alkenyl" used alone or as suffix or prefix, refers to
a monovalent straight or branched chain hydrocarbon
radical having at least one carbon-carbon double bond
and comprising at least 2 up to about 12 carbon atoms.
The term "alkynyl" used alone or as suffix or prefix,
refers to a monovalent straight or branched chain
hydrocarbon radical having at least one carbon-carbon
triple bond and comprising at least 2 up to about 12
carbon atoms. The term "cycloalkyl," used alone or as
suffix or prefix, refers to a monovalent
ringcontaining hydrocarbon radical comprising at least
3 up to about 12 carbon atoms. The term "cycloalkenyl"
used alone or as suffix or prefix, refers to a
monovalent ringcontaining hydrocarbon radical having
at least one carbon-carbon double bond and comprising
at least 3 up to about 12 carbon atoms. The term
"cycloalkynyl" used alone or as suffix or prefix,
refers to a monovalent ringcontaining hydrocarbon
radical having at least one carbon-carbon triple bond
and comprising about 7 up to about 12 carbon atoms.
The term "aryl" used alone or as suffix or prefix,
refers to a monovalent hydrocarbon radical having one
or more polyunsaturated carbon rings having aromatic
character, (e.g., 4n + 2 delocalized electrons) and
comprising 5 up to about 14 carbon atoms. The term
"arylene" used alone or as suffix or prefix, refers to
a divalent hydrocarbon radical having one or more
polyunsaturated carbon rings having aromatic
character, (e.g., 4n + 2 delocalized electrons) and
comprising 5 up to about 14 carbon atoms, which serves
to link two structures together.The term "heterocycle"
used alone or as a suffix or prefix, refers to a
ring-containing structure or molecule having one or
more multivalent heteroatoms, independently selected
from N, O, P and S, as a part of the ring structure
and including at least 3 and up to about 20 atoms in
the ring(s). Heterocycle may be saturated or
unsaturated, containing one or more double bonds, and
heterocycle may contain more than one ring. When a
heterocycle contains more than one ring, the rings may
be fused or unfused. Fused rings generally refer to at
least two rings share two atoms therebetween.
Heterocycle may have aromatic character or may not
have aromatic character. The term "heteroaromatic"
used alone or as a suffix or prefix, refers to a
ringcontaining structure or molecule having one or
more multivalent heteroatoms, independently selected
from N, O, P and S, as a part of the ring structure
and including at least 3 and up to about 20 atoms in
the ring(s), wherein the ring-containing structure or
molecule has an aromatic character (e.g., 4n + 2
delocalized electrons). The term "heterocyclic group,"
"heterocyclic moiety," "heterocyclic," or
"heterocyclo" used alone or as a suffix or prefix,
refers to a radical derived from a heterocycle by
removing one or more hydrogens therefrom. The term
"heterocyclyl" used alone or as a suffix or prefix,
refers a monovalent radical derived from a heterocycle
by removing one hydrogen therefrom. The term
"heterocyclylene" used alone or as a suffix or prefix,
refers to a divalent radical derived from a
heterocycle by removing two hydrogens therefrom, which
serves to links two structures together. The term
"heteroaryl" used alone or as a suffix or prefix,
refers to a heterocyclyl having aromatic character.
The term "heterocylcoalkyl" used alone or as a suffix
or prefix, refers to a heterocyclyl that does not have
aromatic character. The term "heteroarylene" used
alone or as a suffix or prefix, refers to a
heterocyclylene having aromatic character. The term
"heterocycloalkylene" used alone or as a suffix or
prefix, refers to a heterocyclylene that does not have
aromatic character. The term "six-membered" used as
prefix refers to a group having a ring that contains
six ring atoms. The term "five-membered" used as
prefix refers to a group having a ring that contains
five ring atoms.A five-membered ring heteroaryl is a
heteroaryl with a ring having five ring atoms wherein
1, 2 or 3 ring atoms are independently selected from
N, O and S. Exemplary five-membered ring heteroaryls
are thienyl, furyl, pyrrolyl, imidazolyl, thiazolyl,
oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl,
1,2,3-triazolyl, tetrazolyl, 1,2,3- thiadiazolyl,
1,2,3-oxadiazolyl, 1,2,4-triazolyl,
1,2,4-thiadiazolyl, 1,2,4-oxadiazolyl, 1,3,4-
triazolyl, 1,3,4-thiadiazolyl, and 1,3,4- oxadiazolyl.
A six-membered ring heteroaryl is a heteroaryl with a
ring having six ring atoms wherein 1, 2 or 3 ring
atoms are independently selected from N, O and S.
Exemplary six-membered ring heteroaryls are pyridyl,
pyrazinyl, pyriniidinyl, triazinyl and pyridazinyl.
The term "substituted" used as a prefix refers to a
structure, molecule or group, wherein one or more
hydrogens are replaced with one or more Q-ehydrocarbon
groups, or one or more chemical groups containing one
or more heteroatoms selected from N, O, S, F, Cl, Br,
I, and P. Exemplary chemical groups containing one or
more heteroatoms include - NO2, -OR, -Cl, -Br, -I, -F,
-CF3, -C(=O)R, -C(=O)OH, -NH2, -SH, -NHR, -NR2, -SR,
-SO3H, -SO2R, -S(=O)R, -CN, -OH, -C(=O)OR, -C(=O)NR2,
-NRC(=0)R, oxo (=0), imino (=NR), thio (=S), and
oximino (=N-0R), wherein each "R" is a - hydrocarbyl.
For example, substituted phenyl may refer to
nitrophenyl, methoxyphenyl, chlorophenyl, aminophenyl,
etc., wherein the nitro, methoxy, chloro, and amino
groups may replace any suitable hydrogen on the phenyl
ring. The term "substituted" used as a suffix of a
first structure, molecule or group, followed by one or
more names of chemical groups refers to a second
structure, molecule or group, which is a result of
replacing one or more hydrogens of the first
structure, molecule or group with the one or more
named chemical groups. For example, a "phenyl
substituted by nitro" refers to nitrophenyl.
Heterocycle includes, for example, monocyclic
heterocycles such as: aziridine, oxirane, thiirane,
azetidine, oxetane, thietane, pyrrolidine, pyrroline,
imidazolidine, pyrazolidine, pyrazoline, dioxolane,
sulfolane 2,3-dihydrofuran, 2,5-dihydrofuran
tetrahydrofuran, thiophane, piperidine,
1,2,3,6-tetrahydro-pyridine, piperazine, morpholine,
thiomorpholine, pyran, thiopyran, 2,3-dihydropyran,
tetrahydropyran, 1,4-dihydropyridine, 1,4-dioxane,
1,3-dioxane, dioxane, homopiperidine,
2,3,4,7-tetrahydro-l H-azepine homopiperazine,
1,3-dioxepane, 4,7-dihydro-l,3-dioxepin, and
hexamethylene oxide.In addition, heterocycle includes
aromatic heterocycles, for example, pyridine,
pyrazine, pyrimidine, pyridazine, thiophene, furan,
furazan, pyrrole, imidazole, thiazole, oxazole,
pyrazole, isothiazole, isoxazole, 1,2,3-triazole,
tetrazole, 1,2,3-thiadiazole, 1,2,3- oxadiazole,
1,2,4-triazole, 1,2,4-thiadiazole, 1,2,4-oxadiazole,
1,3,4-triazole, 1,3,4- thiadiazole, and 1,3,4-
oxadiazole. Additionally, heterocycle encompass
polycyclic heterocycles, for example, indole,
indoline, isoindoline, quinoline, tetrahydroquinoline,
isoquinoline, tetrahydroisoquinoline, 1,4-benzodioxan,
coumarin, dihydrocoumarin, benzofuran,
2,3-dihydrobenzofuran, isobenzofuran, chromene,
chroman, isochroman, xanthene, phenoxathiin,
thianthrene, indolizine, isoindole, indazole, purine,
phthalazine, naphthyridine, quinoxaline, quinazoline,
cinnoline, pteridine, phenanthridine, perimidine,
phenanthroline, phenazine, phenothiazine, phenoxazine,
1,2-benzisoxazole, benzothiophene, benzoxazole,
benzthiazole, benzimidazole, benztriazole,
thioxanthine, carbazole, carboline, acridine,
pyrolizidine, and quinolizidine. In addition to the
polycyclic heterocycles described above, heterocycle
includes polycyclic heterocycles wherein the ring
fusion between two or more rings includes more than
one bond common to both rings and more than two atoms
common to both rings. Examples of such bridged
heterocycles include quinuclidine,
diazabicyclo[2.2.1]heptane and 7-oxabicyclo[2.2.
ljheptane. Heterocyclyl includes, for example,
monocyclic heterocyclyls, such as: aziridinyl,
oxiranyl, thiiranyl, azetidinyl, oxetanyl, thietanyl,
pyrrolidinyl, pyrrolinyl, imidazolidinyl,
pyrazolidinyl, pyrazolinyl, dioxolanyl, sulfolanyl,
2,3-dihydrofuranyl, 2,5-dihydrofuranyl,
tetrahydrofuranyl, thiophanyl, piperidinyl,
1,2,3,6-tetrahydro-pyridinyl, piperazinyl,
morpholinyl, thiomorpholinyl, pyranyl, thiopyranyl,
2,3-dihydropyranyl, tetrahydropyranyl,
1,4-dihydropyridinyl, 1,4-dioxanyl, 1,3-dioxanyl,
dioxanyl, homopiperidinyl, 2,3,4,7- tetrahydro-l
H-azepinyl, homopiperazinyl, 1,3-dioxepanyl,
4,7-dihydro-l,3-dioxepinyl, and hexamethylene oxidyl.
hi addition, heterocyclyl includes aromatic
heterocyclyls or heteroaryl, for example, pyridinyl,
pyrazinyl, pyrimidinyl, pyridazinyl, thienyl, furyl,
furazanyl, pyrrolyl, imidazolyl, thiazolyl, oxazolyl,
pyrazolyl, isothiazolyl, isoxazolyl, 1,2,3-triazolyl,
tetrazolyl, 1,2,3- thiadiazolyl, 1,2,3-oxadiazolyl,
1,2,4-triazolyl, 1,2,4-thiadiazolyl,
1,2,4-oxadiazolyl, 1,3,4- triazolyl,
1,3,4-thiadiazolyl, and 1,3,4 oxadiazolyl.
Additionally, heterocyclyl encompasses polycyclic
heterocyclyls (including both aromatic or
non-aromatic), for example, indolyl, indolinyl,
isoindolinyl, quinolinyl,tetxahydroquinolinyl,
isoquinolinyl, tetrahydroisoquinolinyl,
1,4-benzodioxanyl, coumarinyl, dihydrocoumarinyl,
benzofuranyl, 2,3-dihydrobenzofuranyl,
isobenzofiiranyl, chromenyl, chromanyl, isochromanyl,
xanthenyl, phenoxathiinyl, thianthrenyl, indolizinyl,
isoindolyl, indazolyl, purinyl, phthalazinyl,
naphthyridinyl, quinoxalinyl, quinazolinyl,
cinnolinyl, pteridinyl, phenanthridinyl, perimidinyl,
phenanthrolinyl, phenazinyl, phenothiazinyl,
phenoxazinyl, 1,2-benzisoxazolyl, benzothiophenyl,
benzoxazolyl, benzthiazolyl, benzimidazolyl,
benztriazolyl, thioxanthinyl, carbazolyl, carbolinyl,
acridinyl, pyrolizidinyl, and quinolizidinyl. In
addition to the polycyclic heterocyclyls described
above, heterocyclyl includes polycyclic heterocyclyls
wherein the ring fusion between two or more rings
includes more than one bond common to both rings and
more than two atoms common to both rings. Examples of
such bridged heterocycles include quinuclidinyl,
diazabicyclo[2.2.1]heptyl; and
7-oxabicyclo[2.2.1]heptyl. The term "alkoxy" used
alone or as a suffix or prefix, refers to radicals of
the general 



formula -O-R, wherein R is selected from a hydrocarbon
radical. Exemplary alkoxy includes methoxy, ethoxy,
propoxy, isopropoxy, butoxy, t-butoxy, isobutoxy,
cyclopropylmethoxy, allyloxy, and propargyloxy. The
term "amine" or "amino" used alone or as a suffix or
prefix, refers to radicals of the general formula
-NRR', wherein R and R' are independently selected
from hydrogen or a hydrocarbon radical. Halogen
includes fluorine, chlorine, bromine and iodine.
"Halogenated," used as a prefix of a group, means one
or more hydrogens on the group is replaced with one or
more halogens. "RT" or "rt" means room temperature. In
one aspect, the invention provides a compound of
formula I, a pharmaceutically acceptable salt thereof,
diastereomers thereof, enantiomers thereof, and
mixtures thereof: whereinAr 1 is selected from
C6-10aryl and C2-9heteroaryl, wherein said C6-10aryl
and C2-9heteroaryl are optionally substituted with one
or more groups selected from -R, -NO2, - OR, -Cl, -Br,
-I, -F, -CF3, -OCF3, -C(=O)R, -C(O)OH, -NH2, -SH,
-NHR, -NR2, -SR, - SO3H, -SO2R, -SO2NR, -S(=O)R, -CN,
-OH, -C(=O)OR, -C(=O)NR2, -NRC(=O)R, and -NRC(=O)-OR,
wherein R is, independently, a hydrogen,
C3-6cycloalkyl, C3-6heterocyclyl, phenyl, benzyl,
C1-6alkyl or C2-6alkenyl and wherein said R is further
optionally substituted with one or more groups
selected from methyl, hydroxy and halogen. In one
embodiment, the compound of the present invention may
be a compound of formula I, wherein Ar1 is represented
by wherein Ar is selected from phenyl, pyridyl,
naphthyl, benzo[l,3]dioxolyl, quinolyl, indolyl,
benzotriazolyl, benzoimidazolyl,
2,3-dihydro-benzofuranyl, Benzo[l,2,3]thiadiazolyl,
benzothiazolyl, and 4H-benzo[l,4]oxazin-3-on-yl; R1,
R2 and R3 are independently selected from -R, -NO 2,
-OR, -Cl, -Br, -I, -F, -CF3, -C(=O)R, -C(O)OH, -NH2,
-SH, -NHR, -NR2, -SR, -SO3H, -SO2R, -SO2NR, -S(=O)R,
-CN, -OH, -C(O)OR, -C(O)NR 2, -NRC(=0)R, and
-NRC(O)-OR, wherein R is, independently, a hydrogen,
C5-6cycloalkyl, C3-5heterocyclyl, phenyl, benzyl,
d^alkyl or C2- 4alkenyl, and wherein said R is further
optionally substituted with one or more groups
selected from methyl, hydroxy and halogen. In another
embodiment, the compounds of the present invention are
represented by formula I, wherein Ar 1 is selected
from phenyl, 2-pyridyl, 2-naphthyl,
benzo[l,3]dioxol-5-yl, quinol-2-yl, lH-indol-4-yl,
lH-indol-7-yl, lH-benzotriazol-5-yl,
lH-benzoimidazol-5-yl, 2,3- dihydro-benzofuran-5-yl,
benzo[l ,2,3]thiadiazol-5-yl, benzo[l
,2,3]thiadiazol-6-yl, benzothiazol-6-yl, and
4H-benzo[l,4]oxazin-3-on-7-yl, wherein Ar 1 is further
optionally substituted with one or more groups
selected from C1-4alkyl, C2-4alkenyl, C1-4alkoxy, C1-
4alkenyloxy, phenoxy, benzyl, acetoamino,
methylsulfonyl, methoxycarbonyl, nitro, chloro,
fluoro, methoxy, ethoxy, isopropyloxy, methythio,
cyano, dimethylamino, hydroxy, methylaminosulfonyl,
trifluoromethyl, trifluoromethoxy, phenyl, phenoxy,
benzyl, 4- hydroxyl-phenyl, diethylamino,
methylsulfonyl, aminosulfonyl, cyclohexyl, 1-pyrrolyl,
IHpyrazol-3-yl, 5-tetrazolyl, 1-piperidinyl,
1-pyrazolyl, methylsulfonylmethyl,
3,5-dimethylpyrazolyl, pyrrolidin-2-on-l-yl. In a
further embodiment, the compounds of the present
invention are selected fromCHEMICAL COMPOUNDS The
present invention relates to sulphonamide derivatives,
to their use as medicaments (for example in the
treatment of an inflammatory disease state), to
pharmaceutical compositions comprising them and to
processes for preparing them. Sulphonamide derivatives
are disclosed as antiinflammatories in WO 2004/019935
and WO 2004/050631. Pharmaceutically active
sulphonamides are also disclosed in Arch. Pharm.
(1980) 313 166-173, J.Med. Chem. (2003) 46 64-73, J.
Med. Chem (1997) 40 996- 1004, EP 0031954, EP 1190710
(WO 200124786), US 5861401, US 4948809, US3992441 and
WO 99/33786. It is known that certain non-steroidal
compounds interact with the glucocorticoid receptor
(GR) and, as a result of this interaction, produce a
suppression of inflammation (see, for example,
US6323199). Such compounds can show a clear
dissociation between anti inflammatory and metabolic
actions making them superior to earlier reported
steroidal and non-steroidal glucocorticoids. The
present invention provides further non-steroidal
compounds as modulators (for example agonists,
antagonists, partial agonists or partial antagonists)
of the glucocorticoid receptor capable of having a
dissociation between their anti-inflammatory and
metabolic actions. The present invention provides a
compound of formula (I): wherein: A is phenyl,
naphthyl, pyridinyl, furyl, thienyl, isoxazolyl,
pyrazolyl, benzthienyl, quinolinyl or isoquinolinyl,
and A is optionally substituted by halo, C1-6 alkyl,
C1-6 alkoxy, C1-4 alkylthio, C1 fluoroalkyl, C1-4
fluoroalkoxy, pyridinyloxy, benzyloxy, nitro, cyano,
C(O)2H, C(O)2(C1-4 alkyl), S(O)2(C1-4 alkyl),
S(O)2NH2, S(O)2NH(C 1-4 alkyl), S(O)2N(C 1-4 alkyl)2,
C(O)(C 1-4 alkyl), C(O)NH 2, C(O)NH(C 1-4 alkyl),
C(O)N(Ci -4 alkyl)2, NHC(O)(C 1-4 alkyl), NR10R1 1,
phenoxy (optionally substituted by halo, C1-6 alkyl,
C1-6 alkoxy, Ci-4 alkylthio, C fluoroalkyl, C1-4
fluoroalkoxy, nitro, cyano, C(O)2H, C(O)2(C1-4 alkyl),
S(O)2(C1-4 alkyl), S(O)2NH2, S(O)2NH(C 1-4 alkyl),
S(O)2N(C 1-4 alkyl)2, C(O)(C 1-4 alkyl), benzyloxy,
C(O)NH 2, C(O)NH(C 1-4 alkyl), C(O)N(C 1-4 alkyl)2,
NHC(O)(C 1-4 alkyl) OrNR 14R15), phenyl
(optionallysubstituted by halo, C1-6 alkyl, Ci-6
alkoxy, C1-4 alkylthio, C1-4 fluoroalkyl, C1-4
fluoroalkoxy, nitro, cyano, C(O)2H, C(O)2(C1-4 alkyl),
S(O)2(C1-4 alkyl), S(O)2NH2, S(O)2NH(Ci-4 alkyl),
S(O)2N(C1-4 alkyl)2, C(O)(C1-4 alkyl), benzyloxy,
C(O)NH2, C(O)NH(C1-4 alkyl), C(O)N(Ci -4 alkyl)2,
NHC(O)(Ci -4 alkyl) OrNR16R17), pyridinyloxy
(optionally substituted by halo, C1-6 alkyl, C1-6
alkoxy, C1-4 alkylthio, Ci- fluoroalkyl, C1-4
fluoroalkoxy, nitro, cyano, C(O)2H, C(O)2(C1-4 alkyl),
S(O)2(C1-4 alkyl), S(O)2NH2, S(O)2NH(Ci -4 alkyl),
S(O)2N(C1-4 alkyl)2, C(O)(C1-4 alkyl), benzyloxy,
C(O)NH2, C(O)NH(C1-4 alkyl), C(O)N(C1-4 alkyl)2,
NHC(O)(C 1- 4 alkyl) OrNR18R19) or
pyrazolyl(optionally substituted by halo, C1-6 alkyl,
Ci-6 alkoxy, Ci-4 alkylthio, C1-4 fluoroalkyl, C1-4
fluoroalkoxy, nitro, cyano, C(O)2H, C(O)2(Ci-4 alkyl),
S(O)2(C1-4 alkyl), S(O)2NH2, S(O)2NH(C1-4 alkyl),
S(O)2N(Ci -4 alkyl)2, C(O)(C1-4 alkyl), benzyloxy,
C(O)NH2, C(O)NH(Ci-4 alkyl), C(O)N(Ci -4 alkyl)2,
NHC(O)(C1-4 alkyl) or NR20R2 1); R10, R11, R14, R15,
R16, R17, R18, R19, R20 and R2 1 are, independently,
hydrogen, C1-4 alkyl or C3-7 cycloalkyl; R1 is
hydrogen, Ci-6 alkyl, phenyl, pyridinylC(O), C3-6
cycloalkyl, (C3-6 cycloalkyl)CH2 or C3- 4 alkenyl; L
is a bond, C1-4 alkylene (optionally substituted by
C1-4 alkyl or C1-4 haloalkyl), C1-4 alkylene-NH
(optionally substituted by C1-4 alkyl or C1-4
haloalkyl), CH2C(O)NH, CH(CH3)C(O)NH, Ci-4 alkylene-0
(optionally substituted by C1-4 alkyl or C1-4
haloalkyl), C1- 4 alkylene-S (optionally substituted
by C1-4 alkyl or C1-4 haloalkyl), Ci-4 alkylene-S(O)
(optionally substituted by Ci-4 alkyl or C1-4
haloalkyl) or C1-4 alkylene-S(O)2 (optionally
substituted by C1-4 alkyl or Ci-4 haloalkyl); W is
cyclohexyl, phenyl, methylenedioxyphenyl, thienyl,
pyrazolyl, thiazolyl, isoxazolyl, pyridinyl,
pyrimidinyl, pyridazinyl, pyrazinyl, 1,3,5-triazinyl,
1,2,3-triazinyl, 1,2,4-triazinyl, benzofuranyl,
benzthienyl, indolyl, indolinyl, dihydroindolinyl,
indazolyl, benzimidazolyl, benzoxazolyl,
benzthiazolyl, quinolinyl, tetrahydroquinolinyl,
isoquinolinyl, quinoxalinyl, quinazolinyl, cinnolinyl,
phthalazinyl, [l,8]-naphthiridinyl,
[l,6]-naphthiridinyl, quinolin- 2(l#)-onyl,
isoquinolin-l(2#)-onyl, phthalazin-l(2 H)-onyl, l
-indazolyl, l,3-dihydro-2Hindol- 2-onyl,
isoindolin-1-onyl, 3,4-dihydro-l -isochromen-l-onyl or
l -isochromen-1- onyl; W is optionally substituted by
halo, C1-6 alkyl, C1-6 alkoxy, C1-4 alkylthio, C1-4
fluoroalkyl, C1. 4fluoroalkoxy, nitro, cyano, OH,
C(O)2H, C(O)2(C1-4 alkyl), S(O)2(Ci-4 alkyl),
S(O)2NH2,S(O)2NH(C 1-4 alkyl), S(O)2N(Ci 4 alkyl)2,
benzyloxy, imidazolyl, C(O)(Ci -4 allcyl), C(O)NH 2,
C(O)NH(Ci -4 alkyl), C(O)N(Ci -4 alkyl)2, NHC(O)(Ci -4
alkyl) OrNR12R13 ; R12 and R13 are, independently,
hydrogen, Ci-4 alkyl or C3-7 cycloalkyl; or a
pharmaceutically acceptable salt thereof. Compounds of
of formula (I) can exist in different isomeric forms
(such as enantiomers, diastereomers, geometric isomers
or tautomers). The present invention covers all such
isomers and mixtures thereof in all proportions.
Suitable salts include acid addition salts such as a
hydrochloride, hydrobromide, phosphate, acetate,
fumarate, maleate, tartrate, citrate, oxalate,
methanesulphonate, p - toluenesulphonate, succinate,
glutarate or malonate. The compounds of formula (I)
may exist as solvates (such as hydrates) and the
present invention covers all such solvates. Alkyl
groups and moieties are straight or branched chain and
are, for example, methyl, ethyl, n-propyl, iso-propyl,
n-butyl, sec-butyl or tert-butyl. Haloalkyl comprises,
for example, 1 to 6, such as 1, 2, 3, 4 or 5 halogen
(such as fluorine or chlorine) atoms. It is, for
example, CHF2, CF3, CH2CF3, C2F5 or CH2Cl. Haloalkoxy
comprises, for example, 1 to 6, such as 1, 2, 3, 4 or
5 halogen (such as fluorine or chlorine) atoms. It is,
for example, OCHF2, OCF3, OCH2CF3, OC2F5 or OCH2Cl.
Fluoroalkyl comprises, for example, 1 to 6, such as 1,
2, 3, 4 or 5 fluorine atoms. It is, for example, CHF2,
CF3, CH2CF3 or C2F5. Fluoroalkoxy comprises, for
example, 1 to 6, such as 1, 2, 3, 4 or 5 fluorine
atoms. It is, for example, OCHF2, OCF3, OCH2CF3 or
OC2F5. Cycloalkyl is for example, cyclopropyl,
cyclopentyl or cyclohexyl. In one particular aspect
the present invention provides a compound of formula
(I), wherein A is phenyl, naphthyl, pyridinyl,
thienyl, quinolinyl or isoquinolinyl, and A is
optionally substituted by halo, C1-6 alkyl, C1-6
alkoxy, C1-4 alkylthio, CF3, OCF3, pyridinyloxy,
benzyloxy, nitro, cyano, C(O)2H, C(O)2(Ci-4 alkyl),
S(O)2(Ci-4 alkyl), S(O)2NH2, S(O)2NH(C 1-4 alkyl),
S(O)2N(C 1-4 alkyl)2, C(O)(Cj -4 alkyl), C(O)NH2,
C(O)NH(C 1-4 alkyl), C(O)N(Cj -4 alkyl)2, NHC(O)(C 1-4
alkyl), NR10R11, phenoxy (optionally substituted by
halo, C1-6 alkyl, C1-6 alkoxy, C1-4 alkylthio, CF3,
OCF3, nitro, cyano, C(O)2H, C(O)2(C1-4 alkyl),
S(O)2(C1-4 alkyl), S(O)2NH2, S(O)2NH(C 1-4 alkyl),
S(O)2N(C 1-4 alkyl)2, C(O)(Ci -4 allcyl), benzyloxy,
C(O)NH2, C(O)NH(Ci -4 allcyl), C(O)N(Ci -4 alkyl)2,
NHC(O)(C 1- 4 alkyl) or NR14R15) or phenyl (optionally
substituted by halo, C1-6 alkyl, C1-6 alkoxy, C -4
alkylthio, CF3, OCF3, nitro, cyano, C(O)2H, C(O)2(Ci 4
alkyl), S(O)2(Ci-4 alkyl), S(O)2NH2,S(O)2NH(Ci -4
alkyl), S(O)2N(C 1-4 alkyl)2, C(O)(Ci -4 allcyl),
benzyloxy, C(O)NH2, C(O)NH(C 1-4 alkyl), C(O)N(C 1-4
alkyl)2, NHC(O)(Ci -4 alkyl) OrNR16R17); R10 , R1 1,
R14, R15, R16 and R17 are, independently, hydrogen,
Ci-4 alkyl or C3-7 cycloalkyl; R1 is hydrogen, Ci-6
alkyl, phenyl, pyridylC(O), C3-6 cycloalkyl, (C3-6
cycloalkyl)CH 2 or C3-4 alkenyl; L is a bond, Ci-4
alkylene (optionally substituted by Ci-4 alkyl), C1-4
alkylene-NH (optionally substituted by Ci-4 alkyl),
CH2C(O)NH, CH(CH3)C(O)NH, Ci-4 alkylene-0 (optionally
substituted by C1- 4 alkyl); C1-4 alkylene-S
(optionally substituted by C1-4 alkyl); C1-4
alkylene-S(O) (optionally substituted by C1-4 alkyl);
Ci-4 alkylene-S(O) 2 (optionally substituted by Ci-
alkyl); W is phenyl, methylenedioxyphenyl, thiazolyl,
isoxazolyl, pyridyl, pyrimidinyl, pyridazinyl,
pyrazinyl, 1,3,5-triazinyl, 1,2,3-triazinyl,
1,2,4-triazinyL benzofuranyl, benzthienyl, indolyl,
indolinyl, dihydroindolinyl, benzimidazolyl,
benzoxazolyl, benzthiazolyl, quinolinyl,
tetrahydroquinolinyl, isoquinolinyl, quinoxalinyl,
quinazolinyl, cinnolinyl, phthalazinyl,
[l,8]-naphthiridinyl or [l,6]-naphthiridinyl; W is
optionally substituted by halo, C1-6 alkyl, C1- 6
alkoxy, C1-4 alkylthio, CF3, OCF3, nitro, cyano,
C(O)2H, C(O)2(C1-4 alkyl), S(O)2(C1-4 alkyl),
S(O)2NH2, S(O)2NH(C1-4 alkyl), S(O)2N(Ci -4 alkyl)2,
benzyloxy, C(O)(Ci -4 alkyl), C(O)NH2, C(O)NH(C 1-4
alkyl), C(O)N(C1-4 alkyl)2, NHC(O)(C 1-4 allcyl)
OrNR12R13 ; R12 and R13 are, independently, hydrogen,
Ci-4 alkyl or C3-7 cycloalkyl; or a pharmaceutically
acceptable salt thereof; for use as a medicament. In
another aspect the present invention provides a
compound of formula (I), wherein A is phenyl,
naphthyl, thienyl, quinolinyl or isoquinolinyl, and A
is optionally substituted by halo, Ci-6 alkyl, Ci-6
alkoxy, Ci-4 alkylthio, CF , OCF3, phenoxy (optionally
substituted by halo or Ci-4 alkyl), phenyl (optionally
substituted by halo or Ci-4 alkyl), pyridinyloxy,
benzyloxy, nitro, cyano, S(O)2NH2, C(O)(C 1-4 alkyl),
C(O)NH2, NHC(O)(C 1-4 alkyl) or NR10R11; R10 and R11
are, independently, hydrogen, C 4 alkyl or C3-7
cycloalkyl; R1 is hydrogen, Ci-6 alkyl, phenyl,
pyridylC(O), cyclohexyl, cyclohexylCH 2 or C3-4
alkenyl; L is a bond, Ci-4 alkylene (optionally
substituted by Ci-4 alkyl), C1-4 alkylene-NH
(optionally substituted by C1-4 alkyl), CH2C(O)NH or
C1-4 alkylene-0 (optionally substituted by C1-4
alkyl); W is phenyl, benzofuranyl, indolyl,
tetrahydroquinolinyl, thiazolyl, pyridyl, isoxazolyl,
pyrimidinyl or 1,3,5-triazinyl, and W is optionally
substituted by halo, C1-6 alkyl, C1-6 alkoxy, C1-4
alkylthio, CF3, OCF3, benzyloxy, nitro, cyano,
S(O)2NH2, C(O)(C 1-4 alkyl), C(O)NH2, NHC(O)(Ci -4
alkyl) OrNR12R13 ; R12 and R13 are, independently,
hydrogen, C1-4 alkyl or C3-7 cycloalkyl; or a
pharmaceutically acceptable salt thereof; for use as a
medicament.In a further aspect the present invention
provides a compound of formula (I) wherein: A is
phenyl, naphthyl, thienyl, quinolinyl or
isoquinolinyl, and A is optionally substituted by halo
(such as fluoro, chloro or bromo), C -6 alkyl, C1-6
alkoxy, nitro, phenoxy (optionally 



substituted by C1-4 alkyl), phenyl (optionally
substituted by halo (such as fluoro)), pyridinyloxy
OrN(C1 4 alkyl)2; R1 is hydrogen, C1-6 alkyl, phenyl,
pyridylC(O), cyclohexyl, cyclohexylCH2 or C3-4
alkenyl, L is a bond, C1-4 alkylene (optionally
substituted by C1-4 alkyl), C1-4 alkylene-NH
(optionally substituted by C1-4 alkyl), CH2C(O)NH or
C1-4 alkylene- O (optionally substituted by C1-4
alkyl); W is phenyl, benzofuranyl, indolyl,
tetrahydroquinolinyl, thiazolyl, pyridyl, isoxazolyl,
pyrimidinyl or 1,3,5-triazinyl, and W is optionally
substituted by halo (such as chloro or bromo), C1-6
alkyl, C1-6 alkoxy, C(O)(C1-4 alkyl), S(O)2NH2,NO2,
CO2(Ci-4 alkyl) or N(C1-4 alkyl)2; or a
pharmaceutically acceptable salt thereof; for use as a
medicament. In another aspect the present invention
provides a compound of formula (I) wherein A is
phenyl, naphthyl, pyridinyl, thienyl, quinolinyl or
isoquinolinyl, and A is optionally substituted by
halo, C1-6 alkyl, C1-6 alkoxy, Ci 4 alkylthio, CF3,
OCF3, pyridinyloxy, benzyloxy, nitro, cyano, C(O)2H,
C(O)2(C1-4 alkyl), S(O)2(C1-4 alkyl), S(O)2NH2,
S(O)2NH(C 1-4 alkyl), S(O)2N(C1-4 alkyl)2, C(O)(C1-4
alkyl), C(O)NH2, C(O)NH(C1-4 alkyl), C(O)N(Ci-4
alkyl)2, NHC(O)(Ci-4 alkyl), NR10R11, phenoxy
(optionally substituted by halo, C1-6 alkyl, C1-6
alkoxy, Ci-4 alkylthio, CF3, OCF3, nitro, cyano,
C(O)2H, C(O)2(C1-4 alkyl), S(O)2(C1-4 alkyl),
S(O)2NH2, S(O)2NH(C1-4 alkyl), S(O)2N(C1-4 alkyl)2,
C(O)(C1-4 alkyl), benzyloxy, C(O)NH2, C(O)NH(Ci-4
alkyl), C(O)N(C1-4 alkyl)2, NHC(O)(C1-4 alkyl) or
NR14R15) or phenyl (optionally substituted by halo,
C1-6 alkyl, C1-6 alkoxy, C1-4 alkylthio, CF3, OCF3,
nitro, cyano, C(O)2H, C(O)2(C1-4 alkyl), S(O)2(C1-4
alkyl), S(O)2NH2, S(O)2NH(C1-4 alkyl), S(O)2N(C1-4
alkyl)2, C(O)(C1-4 alkyl), benzyloxy, C(O)NH2,
C(O)NH(C1-4 alkyl), C(O)N(C1-4 alkyl)2, NHC(O)(C1-4
alkyl) or NR16R17); R10, R1 1, R14, R15, R16 and R17
are, independently, hydrogen, C1-4 alkyl or C3-7
cycloalkyl; R1 is hydrogen, C1-6 alkyl, phenyl,
pyridylC(O), C3-6 cycloalkyl, (C3-6 cycloalkyl)CH2 or
C3-4 alkenyl; L is a bond, C1-4 alkylene (optionally
substituted by Ci-4 alkyl), Ci-4 alkylene-NH
(optionally substituted by Ci-4 alkyl), CH2C(O)NH,
CH(CH3)C(O)NH, Ci-4 alkylene-0 (optionally substituted
by C1-4 alkyl); C1-4 alkylene-S (optionally
substituted by C1-4 alkyl); C1-4 alkylene-S(O)
(optionally substituted by Ci-4 alkyl); C1-4
alkylene-S(O)2 (optionally substituted by C1-4 alkyl);
W is phenyl, methylenedioxyphenyl, thiazolyl,
isoxazolyl, pyridyl, pyrimidinyl, pyridazinyl,
pyrazinyl, 1,3,5-triazinyl, 1,2,3-triazinyl,
1,2,4-triazinyl, benzofuranyl, benzthienyl, indolyl,
indolinyl,dihydroindolinyl, benzimidazolyl,
benzoxazolyl, benzthiazolyl, quinolinyl,
tetrahydroquinolinyl, isoquinolinyl, quinoxalinyl,
quinazolinyl, cinnolinyl, phthalazinyl,
[l,8]-naphthiridinyl or [l,6]-naphthiridinyl; W is
optionally substituted by halo, C1-6 alkyl, C1-
balkoxy, C1-4 alkylthio, CF3, OCF3, nitro, cyano,
C(O)2H, C(O)2(C1-4 alkyl), S(O)2(C1-4 alkyl),
S(O)2NH2, S(O)2NH(C1-4 alkyl), S(O)2N(Ci -4 alkyl)2,
benzyloxy, C(O)(C1-4 alkyl), C(O)NH2 C(O)NH(C1-4
alkyl), C(O)N(Ci-4 alkyl)2, NHC(O)(Ci -4 alkyl)
OrNR12R13; R12 and R13 are, independently, hydrogen,
Ci-4 alkyl or C3-7 cycloalkyl; or a pharmaceutically
acceptable salt thereof. In a further aspect the
present invention provides a compound of formula (I)
wherein: A is phenyl, naphthyl, thienyl, quinolinyl or
isoquinolinyl, and A is optionally substituted by
halo, C1-6 alkyl, Ci-6 alkoxy, C1-4 alkylthio, CF3,
OCF3, phenoxy (optionally substituted by halo or C1-4
alkyl), phenyl (optionally substituted by halo or C1-4
alkyl), pyridinyloxy, benzyloxy, nitro, cyano,
S(O)2NH2, C(O)(C1-4 alkyl), C(O)NH2, NHC(O)(C1-4
alkyl) or NR10R1 1; R10 and R11 are, independently,
hydrogen, C1-4 alkyl or C3-7 cycloalkyl; R1 is
hydrogen, Ci-6 alkyl, phenyl, pyridylC(O), cyclohexyl,
cyclohexylCH2 or C3-4 alkenyl; L is a bond, Ci-4
alkylene (optionally substituted by C1-4 alkyl), Ci-4
alkylene-NH (optionally substituted by Ci-4 alkyl),
CH2C(O)NH or C1-4 alkylene-0 (optionally substituted
by C 4 alkyl); W is phenyl, benzofuranyl, indolyl,
tetrahydroquinolinyl, thiazolyl, pyridyl, isoxazolyl,
pyrimidinyl or 1,3,5-triazinyl, and W is optionally
substituted by halo, Ci-6 alkyl, C1-6 alkoxy, C1-4
alkylthio, CF3, OCF3, benzyloxy, nitro, cyano,
S(O)2NH2, C(O)(Ci-4 alkyl), C(O)NH2, NHC(O)(C1-4
alkyl) or NR12R13 ; R12 and R13 are, independently,
hydrogen, C1-4 alkyl or C3-7 cycloalkyl; or a
pharmaceutically acceptable salt thereof. In a still
further aspect the present invention provides a
compound of formula (I) wherein A is phenyl
(optionally substituted by halogen, Ci-4 alkyl, C1-4
haloalkyl, Ci-4 alkoxy or Ci-4 haloalkoxy), pyridyl
(optionally substituted by halogen, Ci- alkyl, C1-4
haloalkyl, Ci-4 alkoxy or C1-4 haloalkoxy) or
pyrazolyl (optionally substituted by C1-4 alkyl, C1-4
haloalkyl or phenyl (itself optionally substituted by
halogen, C1-4 alkyl, C1-4 haloalkyl, Ci-4 alkoxy or
C1-4 haloalkoxy)). In another aspect the invention
provides a compound of formula (I) wherein L is C3
alkylene (substituted by Ci-4 alkyl or Ci-4
haloalkyl), C2-4 alkylene-NH (substituted by Ci-4
alkyl or C1-4 haloalkyl), CH2C(O)NH, CH(CH3)C(O)NH,
C2-4 alkylene-0 (substituted by C1-4 alkyl or Ci-4
haloalkyl), C2-4 alkylene-S (substituted by Ci-4 alkyl
or Ci-4 haloalkyl), C2-4 alkylene-S(O) (optionally
substituted by Ci-4 alkyl or Ci-4 haloalkyl) or C2-4
alkylene-S(O)2(optionally substituted by C1-4 alkyl or
C1-4 haloalkyl); wherein C1-4 alkyl is, for example,
methyl or ethyl; and C1-4 haloalkyl is, for example,
CF3. In yet another aspect the invention provides a
compound of formula (I) wherein L is C3 alkylene
(substituted by C1-4 alkyl or C -4 haloalkyl), C2-4
alkylene-NH (substituted by C1-4 alkyl or C1-4
haloalkyl) or C2-4 alkylene-0 (substituted by C1-4
alkyl or Ci-4 haloalkyl); wherein C1-4 alkyl is, for
example, methyl or ethyl; and C1-4 haloalkyl is, for
example, CF3. In a further aspect the invention
provides a compound of formula (I) wherein L is C3
alkylene (substituted by Ci-4 alkyl), C2 alkylene-NH
(substituted by Ci-4 alkyl) or C2 alkylene- O
(substituted by C 4 alkyl); wherein Ci-4 alkyl is, for
example, methyl or ethyl. L is, for example, C
alkylene-NH (substituted by Ci-4 alkyl). L is, for
example, C2 alkylene-0 (substituted by Ci-4 alkyl). In
a still further aspect the invention provides a
compound of formula (I) wherein L is CH(CH3)CH2CH2
(such as in the S-configuration), CH(CH3)CH2NH (such
as in the Sconfiguration), CH(CH3)CH2O (such as in the
S-configuration), CH(C2H5)CH2CH2 (such as in the
S-configuration), CH(C2H5)CH2NH (such as in the
S-configuration), CH(C2H5)CH2O (such as in the
S-configuration) or CH(CF3)CH CH2 (such as in the
S-configuration). In another aspect the present
invention provides a compound of formula (I) wherein L
is CH(CH3)CH2NH (such as in the S-configuration) or it
provides a compound of formula (I) wherein L is CH(CH
)CH2O (such as in the S-configuration). In yet another
aspect the present invention provides a compound of
formula (I) wherein W is phenyl, pyridyl, indolyl (for
example indol-4-yl, indol-5-yl, indol-6-yl or indol-
7-yl), indazolyl (for example indazol-4-yl,
indazol-5-yl, indazol-6-yl or indazol-7-yl),
quinolinyl (for example quinolin-5-yl) or
isoquinolinyl (for example isoquinolin-5-yl). In a
further aspect the present invention provides a
compound of formula (I) wherein W is indolyl (for
example indol-4-yl, indol-5-yl, indol-6-yl or
indol-7-yl), indazolyl (for example indazol-4-yl,
indazol-5-yl, indazol-6-yl or indazol-7-yl),
quinolinyl (for example quinolin-5-yl) or
isoquinolinyl (for example isoquinolin-5-yl). In a
still further aspect the present invention provides a
compound of formula (I) wherein W is indol-4-yl,
indol-5-yl, indol-6-yl, indol-7-yl, indazol-4-yl,
indazol-5-yl, indazol- 6-yl, indazol-7-yl,
quinolin-5-yl or isoquinolin-5-yl. In another aspect
the present invention provides a compound of formula
(I) wherein W is indazol-4-yl, indazol-5-yl,
indazol-6-yl, indazol-7-yl or quinolin-5-yl.In yet
another aspect the present invention provides a
compound of formula (I) wherein W is optionally
substituted by halogen, C1-4 alkyl, CF3, Ci-4 alkoxy,
OCF , phenyl (itself optionally substituted by
halogen, Ci-4 alkyl, CF3, C1-4 alkoxy or OCF3) or
C(O)NH2. In a further aspect the present invention
provides a compound of formula (I) wherein L is C1-4
alkylene (optionally substituted by C 4 alkyl) or Ci-4
alkylene-0 (optionally substituted by C1-4 alkyl); for
example L is CH(CH3)CH2O, CH2CH2O, CH(CH3)(CH2)2 or
(CHa)3. In another aspect of the invention L is C1-4
alkylene (optionally substituted by Ci-4 alkyl) or
C1-4 alkylene-0 (optionally substituted by Ci-4
alkyl). In yet another aspect the present invention
provides a compound of formula (I) wherein R1 is
hydrogen. In a still further aspect the present
invention provides a compound of formula (I) wherein W
is methylenedioxyphenyl, benzofuranyl, benzthienyl,
indolyl, indolinyl, dihydroindolinyl, benzimidazolyl,
benzoxazolyl, benzthiazolyl, quinolinyl,
tetrahydroquinolinyl, isoquinolinyl, quinoxalinyl,
quinazolinyl, cinnolinyl, phthalazinyl,
[l,8]-naphthiridinyl or [l,6]-naphthiridinyl,
optionally substituted as defined above. In another
aspect of the invention W is linked to L by a
ring-carbon in the benzene ring part of its structure
(see for example, Example 77, 78, 79, 80 or 83). In a
still further aspect the present invention provides a
compound of formula (I) wherein: A is phenyl, naphthyl
or thienyl, and A is optionally substituted by halo,
C1-6 alkyl, C1-6 alkoxy, C1-4 alkylthio, CF3, OCF3,
phenoxy (optionally substituted by halo or C1-4
alkyl), phenyl (optionally substituted by halo or C1-4
alkyl), pyridinyloxy, benzyloxy, nitro, cyano,
S(O)2NH2, C(O)(C1-4 alkyl), C(O)NH2, NHC(O)(Ci -4
alkyl) OrNR10R1 1; R10 and R1 1 are, independently,
hydrogen, C1-4 alkyl or C3-7 cycloalkyl; R1 is
hydrogen; L is C1-4 alkylene (optionally substituted
by Ci-4 alkyl) or C1-4 alkylene-0 (optionally
substituted by Ci-4 alkyl); W is phenyl optionally
substituted by halo, Ci-6 alkyl, C1-6 alkoxy, C1-4
alkylthio, CF3, OCF3, benzyloxy, nitro, cyano,
S(O)2NH2, C(O)(C1-4 alkyl), C(O)NH2, NHC(O)(C1-4
alkyl) or NR12R13 ; R12 and R13 are, independently,
hydrogen, C1-4 alkyl or C3-7 cycloalkyl; or a
pharmaceutically acceptable salt thereof. In a still
further aspect the present invention provides a
compound of formula (I) wherein: A is phenyl, naphthyl
or thienyl, and A is optionally substituted by halo,
C1-6 alkyl, C1-6 alkoxy, CF3, OCF3, phenoxy
(optionally substituted by halo or Ci 4 alkyl), phenyl
(optionally substituted by halo or Ci-4 alkyl),
pyridinyloxy, nitro or cyano; R1 is hydrogen; Lis C1-4
alkylene (optionally substituted by C1-4 alkyl) or
C1-4 alkylene-0 (optionally substituted by C1-4
alkyl); W is phenyl optionally substituted by halo,
C1- alkyl, C1-6 alkoxy, CF3, OCF3, nitro or cyano; or
a pharmaceutically acceptable salt thereof. In another
aspect the present invention provides a compound of
formula (I) wherein A is phenyl, naphthyl, pyridinyl,
furyl, thienyl, isoxazolyl, pyrazolyl, benzthienyl,
quinolinyl or isoquinolinyl, and A is optionally
substituted by halo, C1-6 alkyl, C1-6 alkoxy, C1-4
alkylthio, C1-4 fluoroalkyl, C1-4 fiuoroalkoxy,
pyridinyloxy, benzyloxy, nitro, cyano, C(O)2H, C(O)
2(C1-4 alkyl), S(O)2(C1-4 alkyl), S(O) 2NH2, S(O)2NH(C
1-4 alkyl), S(O)2N(C 1-4 alkyl) 2, C(O)(C 1-4 alkyl),
C(O)NH 2, C(O)NH(Ci -4 alkyl), C(O)N(C 1-4 alkyl) 2,
NHC(O)(Ci -4 alkyl), NR10R11, phenoxy (optionally
substituted by halo, Ci-6 alkyl, Ci- alkoxy, Ci-4
alkylthio, Ci-4 fluoroalkyl, CM fiuoroalkoxy, nitro,
cyano, C(O)2H, C(O)2(Ci 4 alkyl), S(O)2(C1-4 alkyl),
S(O)2NH2, S(O)2NH(C 1-4 alkyl), S(O)2N(C 1-4 alkyl) 2,
C(O)(C 1-4 alkyl), benzyloxy, C(O)NH 2, C(O)NH(Ci -4
alkyl), C(O)N(Ci -4 aUcyl)2, NHC(O)(Ci -4 alkyl) OrNR
14R15), phenyl (optionally substituted by halo, Ci-
alkyl, Ci-6 alkoxy, Ci-4 alkylthio, C1-4 fluoroalkyl,
C1-4 fluoroalkoxy, nitro, cyano, C(O) 2H, C(O) 2(C1-4
alkyl), S(O)2(C1-4 alkyl), S(O)2NH2, S(O)2NH(C 1-4
alkyl), S(O)2N(C 1-4 alkyl) 2, C(O)(Ci -4 alkyl),
benzyloxy, C(O)NH 2, C(O)NH(Ci -4 alkyl), C(O)N(C 1-4
alkyl)2, NHC(O)(C 1-4 alkyl) or NR16R17), pyridinyloxy
(optionally substituted by halo, Ci-6 alkyl, C1-6
alkoxy, C1-4 alkylthio, C1-4 fluoroalkyl, C1-4
fluoroalkoxy, nitro, cyano, C(O) H, C(O)2(Ci-4 alkyl),
S(O)2(Ci -4 alkyl), S(O)2NH2, S(O)2NH(C 1-4 alkyl),
S(O)2N(Ci -4 alkyl) 2, C(O)(Ci -4 alkyl), benzyloxy,
C(O)NH 2, C(O)NH(Ci -4 alkyl), C(O)N(C 1-4 alkyl) 2,
NHC(O)(C 1- 4 alkyl) OrNR 18R19) or
pyrazolyl(optionally substituted by halo, C1-6 alkyl,
C1-6 alkoxy, C1-4 alkylthio, C1-4 fluoroalkyl, C1-4
fluoroalkoxy, nitro, cyano, C(O)2H, C(O)2(C1-4 alkyl),
S(O)2(Ci -4 alkyl), S(O)2NH2, S(O)2NH(Cj -4 alkyl),
S(O) 2N(C 1-4 alkyl) 2, C(O)(C 1-4 alkyl), benzyloxy,
C(O)NH 2, C(O)NH(C 1-4 alkyl), C(O)N(C 1-4 alkyl) 2,
NHC(O)(Ci -4 alkyl) or NR20R2 1); R10, R11 , R14 ,
R15, R16, R17, R18, R19, R20 and R2 1 are,
independently, hydrogen, C1-4 alkyl or C3-7
cycloalkyl; R1 is hydrogen; L is C3 alkylene
(substituted by Ci-4 alkyl or C1-4 haloalkyl), C2-4
alkylene-NH (substituted by C1-4 alkyl or C1-4
haloalkyl) or C2-4 alkylene-0 (substituted by C1-4
alkyl or C1 4 haloalkyl) {for example L is C3 alkylene
(substituted by C1-4 alkyl), C2 alkylene-NH
(substituted by C1-4 alkyl) or C2 alkylene-0
(substituted by C1-4 alkyl)}; W is cyclohexyl, phenyl,
methylenedioxyphenyl, thienyl, pyrazolyl, thiazolyl,
isoxazolyl, pyridinyl, pyrimidinyl, pyridazinyl,
pyrazinyl, 1,3,5-triazinyl, 1,2,3-triazinyl,
1,2,4-triazinyl, benzofuranyl, benzthienyl, indolyl,
indolinyl, dihydroindolinyl, indazolyl,
benzimidazolyl, benzoxazolyl, benzthiazolyl,
quinolinyl, tetrahydroquinolinyl,
isoquinolinyl,quinoxalinyl, quinazolinyl, cinnolinyl,
phthalazinyl, [l,8]-naphthiridinyl,
[l,6]-naphthiridinyl, quinolin-2(l H)-onyl,
isoquinolin-l(2 H)-onyl, phthalazm-l(2 H)-onyl,
lH-indazolyl, 1,3- dihydro-2 -indol-2-onyl,
isoindolin-1-onyl, 3,4-dihydro-l H-isochromen-l-onyl
or IHisochromen- 1-onyl; W is optionally substituted
by halo, C1-6 alkyl, C1-6 alkoxy, C1-4 alkylthio, C1-4
fluoroalkyl, C1-4 fluoroalkoxy, nitro, cyano, OH,
C(O)2H, C(O)2(C1-4 alkyl), S(O)2(C1-4 alkyl),
S(O)2NH2, S(O)2NH(C 1-4 alkyl), S(O)2N(Ci -4 alkyl)2,
benzyloxy, imidazolyl, C(O)(C1- 4 alkyl), C(O)NH2,
C(O)NH(Ci-4 alkyl), C(O)N(Ci -4 alkyl)2, NHC(0)(C 1-4
alkyl) OrNR12R13 ; R12 and R13 are, independently,
hydrogen, C1-4 alkyl or C3-7 cycloalkyl; or a
pharmaceutically acceptable salt thereof {for example
the compound is not in the form of a salt}. In yet
another aspect the present invention provides a
compound of formula (I) 



wherein A is phenyl (optionally substituted by
halogen, C1-4 alkyl, Ci-4 haloalkyl, Ci-4 alkoxy or
Ci-4 haloalkoxy), pyridyl (optionally substituted by
halogen, Ci-4 alkyl, Ci-4 haloalkyl, C1-4 alkoxy or
Ci-4 haloalkoxy) or pyrazolyl (optionally substituted
by Ci-4 alkyl, Ci-4 haloalkyl or phenyl (itself
optionally substituted by halogen, C1-4 alkyl, Ci-4
haloalkyl, Ci-4 alkoxy or C1-4 haloalkoxy)); R1 is
hydrogen; L is C3 alkylene (substituted by C1-4 alkyl
or Ci-4 haloalkyl), C2- 4 alkylene-NH (substituted by
Ci-4 alkyl or Ci-4 haloalkyl) or C2-4 alkylene-0
(substituted by Ci-4 alkyl or Ci-4 haloalkyl) {for
example L is C3 alkylene (substituted by C1-4 alkyl),
C2 alkylene-NH (substituted by Ci-4 alkyl) or C2
alkylene-0 (substituted by Ci-4 alkyl)}; W is phenyl,
pyridyl, indolyl (for example indol-4-yl, indol-5-yl,
indol-6-yl or indol-7-yl), indazolyl (for example
indazol-4-yl, indazol-5-yl, indazol-6-yl or
indazol-7-yl), quinolinyl (for example quinolin-5-yl)
or isoquinolinyl (for example isoquinolin-5-yl) {for
example W is indolyl (for example indol-4-yl,
indol-5-yl, indol-6-yl or indol-7-yl), indazolyl (for
example indazol-4-yl, indazol-5-yl, indazol-6-yl or
indazol-7-yl), quinolinyl (for example quinolin-5- yl)
or isoquinolinyl (for example isoquinolin-5-yl)};
wherein W is optionally substituted by halogen, Ci-4
alkyl, CF3, Ci-4 alkoxy, OCF3, phenyl (itself
optionally substituted by halogen, C1-4 alkyl, CF3, C
-4 alkoxy or OCF3) or C(O)NH2. In a further aspect the
present invention provides a compound of formula (I)
wherein A is phenyl (optionally substituted by
halogen, C1-4 alkyl, C1-4 haloalkyl, C1-4 alkoxy or
Ci-4 haloalkoxy), pyridyl (optionally substituted by
halogen, Ci-4 alkyl, Ci-4 haloalkyl, C1-4 alkoxy or
C1-4 haloalkoxy) or pyrazolyl (optionally substituted
by Ci-4 alkyl, Ci-4 haloalkyl or phenyl (itself
optionally substituted by halogen, C1-4 alkyl, C1-4
haloalkyl, C1-4 alkoxy or C1-4 haloalkoxy)); R1 is
hydrogen; L is C3 alkylene (substituted by C1-4 alkyl
or C1-4 haloalkyl), C2- 4 alkylene-NH (substituted by
C1-4 alkyl or C1-4 haloalkyl) or C2-4 alkylene-0
(substituted byC1-4 alkyl or C1-4 haloalkyl) {for
example L is C3 alkylene (substituted by C1-4 alkyl),
C2 alkylene-NH (substituted by C1-4 alkyl) or C2
alkylene-0 (substituted by C1-4 alkyl)}; W is
indazol-4-yl, indazol-5-yl, indazol-6-yl, indazol-7-yl
or quinolin-5-yl; wherein W is optionally substituted
by halogen, C1-4 alkyl, CF3, C1-4 aikoxy, OCF3, phenyl
(itself optionally substituted by halogen, C1-4 alkyl,
CF3, C1-4 aikoxy or OCF3) . In another aspect the
present invention provides a compound of formula (I)
wherein A is phenyl, naphthyl, pyridinyl, furyl,
thienyl, isoxazolyl, pyrazolyl, benzthienyl,
quinolinyl or isoquinolinyl, and A is optionally
substituted by halo, C1-6 alkyl, C1-6 aikoxy, C1-4
alkylthio, C fluoroalkyl, C1-4 fluoroalkoxy,
pyridinyloxy, benzyloxy, nitro, cyano, C(O)2H,
C(O)2(C1-4 alkyl), S(O)2(C1-4 alkyl), S(O)2NH2,
S(O)2NH(C 1-4 alkyl), S(O)2N(C1-4 alkyl)2, C(O)(C 1-4
alkyl), C(O)NH2, C(O)NH(C1-4 alkyl), C(O)N(C 1-4
alkyl)2, NHC(O)(C 1-4 alkyl), NR10R11, phenoxy
(optionally substituted by halo, C1-6 alkyl, C1-6
aikoxy, C1-4 alkylthio, C1-4 fluoroalkyl, C1-4
fluoroalkoxy, nitro, cyano, C(O)2H, C(O)2(C1-4 alkyl),
S(O)2(C1-4 alkyl), S(O)2NH2, S(O)2NH(C 1-4 alkyl),
S(O)2N(C1-4 alkyl)2, C(O)(C1-4 alkyl), benzyloxy,
C(O)NH2, C(O)NH(C 1-4 alkyl), C(O)N(C1-4 alkyl)2,
NHC(O)(C 1-4 alkyl) OrNR14R15), phenyl (optionally
substituted by halo, C1-6 alkyl, C1-6 aikoxy, C1-4
alkylthio, C1-4 fluoroalkyl, C1-4 fluoroalkoxy, nitro,
cyano, C(O)2H, C(O)2(C1-4 alkyl), S(O)2(C1-4 alkyl),
S(O)2NH2, S(O)2NH(C 1-4 alkyl), S(O)2N(C 1-4 alkyl)2,
C(O)(C1-4 alkyl), benzyloxy, C(O)NH2, C(O)NH(C1-4
alkyl), C(O)N(C 1-4 alkyl)2, NHC(O)(C 1-4 alkyl)
OrNR16R17), pyridinyloxy (optionally substituted by
halo, C1-6 alkyl, C1-6 aikoxy, C1-4 alkylthio, C1-4
fluoroalkyl, C1-4 fluoroalkoxy, nitro, cyano, C(O)2H,
C(O)2(C1-4 alkyl), S(O)2(C1-4 alkyl), S(O)2NH2,
S(O)2NH(C 1-4 alkyl), S(O)2N(C1-4 alkyl)2, C(O)(C1-4
alkyl), benzyloxy, C(O)NH2, C(O)NH(C 1-4 alkyl),
C(O)N(C1-4 alkyl)2, NHC(O)(C 1- 4 alkyl) or NR18R19)
or pyrazolyl(optionally substituted by halo, C1-6
alkyl, C1-6 aikoxy, C1-4 alkylthio, C1-4 fluoroalkyl,
Ci-4 fluoroalkoxy, nitro, cyano, C(O)2H, C(O)2(Ci-4
alkyl), S(O)2(C1-4 alkyl), S(O)2NH2, S(O)2NH(C1-4
alkyl), S(O)2N(C1-4 alkyl)2, C(O)(C1-4 alkyl),
benzyloxy, C(O)NH2, C(O)NH(C1-4 alkyl), C(O)N(C 1-4
alkyl)2, NHC(O)(Ci -4 alkyl) or NR20R2 1); R10, R1 1,
R14, R15, R16, R17, R18, R19, R20 and R2 1 are,
independently, hydrogen, C1-4 alkyl or C3-7
cycloalkyl; R1 is hydrogen; L is CH(CH3)CH2CH2 (such
as in the Sconfiguration), CH(CH3)CH2NH (such as in
the S-configuration), CH(CH3)CH2O (such as in the
S-configuration), CH(C2H5)CH2CH2 (such as in the
S-configuration), CH(C2H5)CH2NH (such as in the
S-configuration), CH(C2H5)CH2O (such as in the
S-configuration) or CH(CF3)CH2CH2 (such as in the
S-configuration); W is cyclohexyl, phenyl,
methylenedioxyphenyl, thienyl, pyrazolyl, thiazolyl,
isoxazolyl, pyridinyl, pyrimidinyl,pyridazinyl,
pyrazinyl, 1,3,5-triazinyl, 1,2,3-triazinyl,
1,2,4-triazinyl, benzofuranyl, benzthienyl, indolyl,
indolinyl, dihydroindolinyl, indazolyl,
benzimidazolyl, benzoxazolyl, benzthiazolyl,
quinolinyl, tetrahydroquinolinyl, isoquinolinyl,
quinoxalinyl, quinazolinyl, cinnolinyl, phthalazinyl,
[l,8]-naphthiridinyl, [l,6]-naphthiridinyl,
quinolin-2(l )-onyl, isoquinolin-l(2 )-onyl,
phthalazin-l(2 )-onyl, l -indazolyl, l,3-dihydro-2
~-indol-2-onyl, isoindolin-1-onyl,
3,4-dihydro-l.H-isochromen-l-onyl or l
-isochromen-1-onyl; W is optionally substituted by
halo, C1-6 alkyl, C1-6 alkoxy, C1-4 alkylthio, C1-4
fluoroalkyl, C1-4 fluoroalkoxy, nitro, cyano, OH,
C(O)2H, C(O)2(C1-4 alkyl), S(O)2(C1-4 alkyl),
S(O)2NH2, S(O)2NH(C 1-4 alkyl), S(O)2N(C1-4 alkyl)2,
benzyloxy, imidazolyl, C(O)(C1-4 alkyl), C(O)NH2,
C(O)NH(C1-4 alkyl), C(O)N(Ci -4 alkyl)2, NHC(O)(Ci -4
alkyl) OrNR12R13 ; R12 and R13 are, independently,
hydrogen, Ci-4 alkyl or C3-7 cycloalkyl; or a
pharmaceutically acceptable salt thereof {for example
the compound is not in the form of a salt} . In yet
another aspect the present invention provides a
compound of formula (I) wherein A is phenyl
(optionally substituted by halogen, Ci-4 alkyl, C1-4
haloalkyl, C1-4 alkoxy or C1-4 haloalkoxy), pyridyl
(optionally substituted by halogen, C1-4 alkyl, Ci-4
haloalkyl, C1-4 alkoxy or C1-4 haloalkoxy) or
pyrazolyl (optionally substituted by Ci-4 alkyl, Ci-4
haloalkyl or phenyl (itself optionally substituted by
halogen, Ci-4 alkyl, C1-4 haloalkyl, C1-4 alkoxy or
C1-4 haloalkoxy)); R1 is hydrogen; L is CH(CH3)CH2CH2
(such as in the S-configuration), CH(CH3)CH2NH (such
as in the S-configuration), CH(CH3)CH2O (such as in
the Sconfiguration), CH(C2H5)CH2CH2 (such as in the
S-configuration), CH(C2H5)CH2NH (such as in the
S-configuration), CH(C2Hs)CH2O (such as in the
S-configuration) or CH(CF3)CH2CH2 (such as in the
S-configuration); W is phenyl, pyridyl, indolyl (for
example indol-4-yl, indol-5-yl, indol-6-yl or
indol-7-yl), indazolyl (for example indazol-4-yl,
indazol- 5-yl, indazol-6-yl or indazol-7-yl),
quinolinyl (for example quinolin-5-yl) or
isoquinolinyl (for example isoquinolin-5-yl) {for
example W is indolyl (for example indol-4-yl,
indol-5-yl, indol-6-yl or indol-7-yl), indazolyl (for
example indazol-4-yl, indazol-5-yl, indazol-6-yl or
indazol-7-yl), quinolinyl (for example quinolin-5-yl)
or isoquinolinyl (for example isoquinolin-5-yl)};
wherein W is optionally substituted by halogen, C1-4
alkyl, CF3, C1-4 alkoxy, OCF3, phenyl (itself
optionally substituted by halogen, C1-4 alkyl, CF3,
C1-4 alkoxy or OCF3) or C(O)NH2. In a further aspect
the present invention provides a compound of formula
(I) wherein A is phenyl (optionally substituted by
halogen, C1-4 alkyl, Ci-4 haloalkyl, C1-4 alkoxy or
C1-4 haloalkoxy), pyridyl (optionally substituted by
halogen, C1-4 alkyl, C1-4 haloalkyl, Ci-4 alkoxyor
C1-4 haloalkoxy) or pyrazolyl (optionally substituted
by C1-4 alkyl, C1-4 haloalkyl or phenyl (itself
optionally substituted by halogen, C1-4 alkyl, C1-4
haloalkyl, C1-4 alkoxy or Ci-4 haloalkoxy)); R1 is
hydrogen; L is CH(CH3)CH2CH2 (such as in the
S-configuration), CH(CH3)CH2NH (such as in the
S-configuration), CH(CH3)CH2O (such as in the
Sconfiguration), CH(C2H5)CH2CH2 (such as in the
S-configuration), CH(C2H5)CH2NH (such as in the
S-configuration), CH(C H5)CH2O (such as in the
S-configuration) or CH(CF3)CH2CH2 (such as in the
S-configuration); W is indazol-4-yl, indazol-5-yl,
indazol-6- yl, indazol-7-yl or quinolin-5-yl; wherein
W is optionally substituted by halogen, C1-4 alkyl,
CF3, C1-4 alkoxy, OCF3, phenyl (itself optionally
substituted by halogen, C1-4 alkyl, CF3, C1-4 alkoxy
or OCF3) . In another aspect the present invention
provides a compound of formula (I) wherein A is
phenyl, naphthyl, pyridinyl, furyl, thienyl,
isoxazolyl, pyrazolyl, benzthienyl, quinolinyl or
isoquinolinyl, and A is optionally substituted by
halo, C1-6 alkyl, Ci-6 alkoxy, C1-4 alkylthio, Ci-4
fluoroalkyl, Ci- fluoroalkoxy, pyridinyloxy,
benzyloxy, nitro, cyano, C(O)2H, C(O)2(C1-4 alkyl),
S(O)2(Ci-4 alkyl), S(O)2NH2, S(O)2NH(Ci -4 alkyl),
S(O)2N(C1-4 alkyl)2, C(O)(C1-4 alkyl), C(O)NH2,
C(O)NH(Ci-4 alkyl), C(O)N(C1-4 alkyl)2, NHC(O)(Ci -4
alkyl), NR10R11, phenoxy (optionally substituted by
halo, Ci-6 alkyl, Ci-6 alkoxy, Ci-4 alkylthio, C1-4
fluoroalkyl, C1-4 fluoroalkoxy, nitro, cyano, C(O)2H,
C(O)2(C1-4 alkyl), S(O)2(C1-4 alkyl), S(O)2NH2,
S(O)2NH(Ci -4 alkyl), S(O)2N(C1-4 alkyl)2, C(O)(C1-4
alkyl), benzyloxy, C(O)NH2, C(O)NH(C1-4 alkyl),
C(O)N(C1-4 alkyl)2, NHC(O)(C1-4 alkyl) OrNR14R15),
phenyl (optionally substituted by halo, C1-6 alkyl,
C1-6 alkoxy, C1-4 alkylthio, Ci-4 fluoroalkyl, Ci-4
fluoroalkoxy, nitro, cyano, C(O)2H, C(O)2(C1-4 alkyl),
S(O)2(C1-4 alkyl), S(O)2NH2, S(O)2NH(Ci -4 alkyl),
S(O)2N(Ci-4 alkyl)2, C(O)(Ci-4 alkyl), benzyloxy,
C(O)NH2, C(O)NH(Ci 4 alkyl), C(O)N(Ci-4 alkyl)2,
NHC(O)(Ci -4 alkyl) OrNR16R17), pyridinyloxy
(optionally substituted by halo, C1-6 alkyl, C1-6
alkoxy, C1-4 alkylthio, C1-4 fluoroalkyl, C1-4
fluoroalkoxy, nitro, cyano, C(O)2H, C(O)2(Ci-4 alkyl),
S(O)2(C1-4 alkyl), S(O)2NH2, S(O)2NH(C1-4 alkyl),
S(O)2N(C1-4 alkyl)2, C(O)(C1-4 alkyl), benzyloxy,
C(O)NH2, C(O)NH(C1-4 alkyl), C(O)N(C1-4 alkyl)2,
NHC(O)(C 1- 4 alkyl) or NR18R19) or
pyrazolyl(optionally substituted by halo, Ci-6 alkyl,
Ci-6 alkoxy, C1-4 alkylthio, C1-4 fluoroalkyl, Ci-4
fluoroalkoxy, nitro, cyano, C(O) H, C(O)2(C1-4 alkyl),
S(O)2(Ci-4 alkyl), S(O)2NH2, S(O)2NH(Ci-4 alkyl),
S(O)2N(Ci -4 alkyl)2, C(O)(C1-4 alkyl), benzyloxy,
C(O)NH2, C(O)NH(C1-4 alkyl), C(O)N(C1-4 alkyl)2,
NHC(O)(C1-4 alkyl) or NR20R2 1); R10, R11 , R14, R15,
R16, R17, R18, R19, R20 and R21 are, independently,
hydrogen, C1-4 alkyl or C3-7 cycloalkyl; R1 is
hydrogen; L is CH(CH3)CH2NH (such as in the
Sconfiguration) or L is CH(CH3)CH2O (such as in the
S-configuration); W is cyclohexyl, phenyl,
methylenedioxyphenyl, thienyl, pyrazolyl, thiazolyl,
isoxazolyl, pyridinyl, pyrimidinyl, pyridazinyl,
pyrazinyl, 1,3,5-triazinyl, 1,2,3-triazinyl,
1,2,4-triazinyl, benzofuranyl, benzthienyl, indolyl,
indolinyl, dihydroindolinyl, indazolyl,
benzimidazolyl, benzoxazolyl, benzthiazolyl,
quinolinyl, tetrahydroquinolinyl, isoquinolinyl,
quinoxalinyl, quinazolinyl, cinnolinyl, phthalazinyl,
[l,8]-naphthiridinyl, [l,6]-naphthiridinyl, quinolin-
2(l )-onyl, isoquinolin-l(2 )-onyl, phthalazin-l(2
)-onyl, 1/f-indazolyl, l,3-dihydro-2 Hindol- 2-onyl,
isoindolin-1-onyl, 3,4-dihydro-l -isochromen-l-onyl or
l -isochromen-1- onyl; W is optionally substituted by
halo, C1-6 alkyl, C1-6 alkoxy, C1-4 alkylthio, C1-4
fluoroalkyl, C1-4 fluoroalkoxy, nitro, cyano, OH,
C(O)2H, C(O)2(C1-4 alkyl), S(O)2(C1-4 alkyl),
S(O)2NH2, S(O)2NH(C 1-4 alkyl), S(O)2N(C -4 alkyl)2,
benzyloxy, imidazolyl, C(O)(C1-4 alkyl), C(O)NH2,
C(O)NH(C1-4 alkyl), C(O)N(Ci -4 alkyl)2, NHC(O)(C 1-4
alkyl) OrNR 12R13 ; R12 and R13 are, independently,
hydrogen, C1-4 alkyl or C3-7 cycloalkyl; or a
pharmaceutically acceptable salt thereof {for example
the compound is not in the form of a salt} . In yet
another aspect the present invention provides a
compound of formula (I) wherein A is phenyl
(optionally substituted by halogen, Ci-4 alkyl, C1-4
haloalkyl, C1-4 alkoxy or C1-4 haloalkoxy), pyridyl
(optionally substituted by halogen, C1-4 alkyl, C1-4
haloalkyl, C1-4 alkoxy or C1-4 haloalkoxy) or
pyrazolyl (optionally substituted by C1-4 alkyl, Ci-4
haloalkyl or phenyl (itself optionally substituted by
halogen, Ci-4 alkyl, C1-4 haloalkyl, C1-4 alkoxy or
C1-4 haloalkoxy)); R1 is hydrogen; L is CH(CH3)CH2NH
(such as in the S-configuration) or L is CH(CH3)CH2O
(such as in the S-configuration); W is phenyl,
pyridyl, indolyl (for example indol-4-yl, indol-5-yl,
indol-6-yl or indol-7-yl), indazolyl (for example
indazol-4-yl, indazol- 5-yl, indazol-6-yl or
indazol-7-yl), quinolinyl (for example quinolin-5-yl)
or isoquinolinyl (for example isoquinolin-5-yl) {for
example W is indolyl (for example indol-4-yl,
indol-5-yl, indol-6-yl or indol-7-yl), indazolyl (for
example indazol-4-yl, indazol-5-yl, indazol-6-yl or
indazol-7-yl), quinolinyl (for example quinolin-5-yl)
or isoquinolinyl (for example isoquinolin-5-yl)};
wherein W is optionally substituted by halogen, C1-4
alkyl, CF3, C1-4 alkoxy, OCF3, phenyl (itself
optionally substituted by halogen, C1-4 alkyl, CF3,
C1-4 alkoxy or OCF3) or C(O)NH2. In a further aspect
the present invention provides a compound of formula
(I) wherein A is phenyl (optionally substituted by
halogen, C1-4 alkyl, C1-4 haloalkyl, C1-4 alkoxy or
C1-4 haloalkoxy), pyridyl (optionally substituted by
halogen, C1-4 alkyl, Q -4 haloalkyl, Ci-4 alkoxy or
Ci-4 haloalkoxy) or pyrazolyl (optionally substituted
by Ci-4 alkyl, C1 4 haloalkyl or phenyl(itself
optionally substituted by halogen, C1-4 alkyl, C1-4
haloalkyl, C1-4 alkoxy or C1-4 haloalkoxy)); R1 is
hydrogen; L is CH(CH3)CH2NH (such as in the
S-configuration) or L is CH(CH3)CH2O (such as in the
S-configuration); W is indazol-4-yl, indazol-5-yl,
indazol-6-yl, indazol-7-yl or quinolin-5-yl; whereinW
is optionally substituted by halogen, C1-4 alkyl, CF3,
C1-4 alkoxy, OCF3, phenyl (itself optionally
substituted by halogen, C1-4 alkyl, CF3, C1-4 alkoxy
or OCF3) . In a still further aspect the present
invention provides a compound: 4-Bromo-N-(
1-methyl-3-phenyl-propyl)-benzenesulfonamide;
4-Chloro-N-(
1-methyl-3-phenyl-propyl)-benzenesulfonamide;
4-Bromo-2-methyl-N-(l-methyl-3-phenyl-propyl)-benzenes
ulfonamide; N-(I -Methyl-3
-phenyl-propyl)-4-trifluoromethoxy-benzenesulfonamide;
4-Methoxy-2,3
,6-trimethyl-N-(1-methyl-3-phenyl-propyl)-benzenesulfo
namide;
4-tert-Butyl-N-(l-methyl-3-phenyl-propyl)-benzenesulfo
namide;
N-(l-Methyl-3-phenyl-propyl)-4-phenoxy-benzenesulfonam
ide; 4'-Fluoro-biphenyl-4-sulfonic acid
(1-methyl-3-phenyl-propyl)-amide;
N-(l-Methyl-3-phenyl-
rropyl)-4-proryl-benzenesulfonamide; 



N-(l-Methyl-3-phenyl-propyl)-4-trifluoromethyl-benzene
sulfonamide;
4-(l,l-Dimethyl-propyl)-N-(l-methyl-3-phenyl-propyl)-b
enzenesulfonamide;
N-(l-Methyl-3-phenyl-propyl)-3-trifluoromethyl-benzene
sulfonamide; Biphenyl-4-sulfonic acid
(l-methyl-3-phenyl-propyl)-amide;
5-Bromo-thiophene-2-sulfonic acid
(1-methyl-3-phenyl-propyl)-amide;
4-fl-Butoxy-N-(l-methyl-3-
rhenyl-propyl)-benzenesulfonamide;
2,4,6-Trimethyl-N-(l-methyl-3-phenyl-propyl)-benzenesu
lfonamide;
N-(l-Methyl-3-phenyl-propyl)-3-p-tolyloxy-benzenesulfo
namide;
N-[2-(2,6-Dimethyl-phenoxy)-l-methyl-ethyl]-3-nitro-be
nzenesulfonamide;
4-Bromo-N-[2-(2,6-dimethyl-phenoxy)-l-methyl-ethyl]-be
nzenesulfonamide;
N-{4-[2-(2,6-Dimethyl-phenoxy)-l-methyl-ethylsulfamoyl
]-phenyl}-acetamide;
N-[2-(2,6-Dimethyl-phenoxy)-l-methyl-ethyl]-4-nitro-be
nzenesulfonamide;
4-Bromo-N-[2-(2,6-dimethyl-phenoxy)-l-methyl-ethyl]-2-
methyl-benzenesulfonamide; N-[2-(2,6-Dimethyl-
rhenoxy)-l-methyl-ethyl]-4-methoxy-benzenesulfonamide;
N-[2-(2,6-Dimethyl-phenoxy)-l-methyl-ethyl]-4-trifluor
omethoxy-benzenesulfonamide;
4-tert-Butyl-N-[2-(2,6-dimethyl-phenoxy)-l-methyl-ethy
l]-benzenesulfonamide;
4-Cyano-N-[2-(2,6-dimethyl-phenoxy)-l-methyl-ethyl]-be
nzenesulfonamide;
N-[2-(2,6-Dimethyl-phenoxy)-l-methyl-ethyl]-4-phenoxy-
benzenesulfonamide; 4'-Fluoro-biphenyl-4-sulfonic acid
[2-(2,6-dimethyl-phenoxy)-l-metliyl-ethyl]-amide;
N-[2-(2,6-Dimethyl-phenoxy)-l-methyl-ethyl]-4-propyl-b
enzenesulfonamide;
N-[2-(2,6-Dimethyl-phenoxy)-l-methyl-ethyl]-4-(4-fluor
o-phenoxy)-benzenesulfonamide;
N-[2-(2,6-Dimethyl-phenoxy)-l-methyl-ethyl]-4-(l,l-dim
ethyl-propyl)-benzenesulfonaniide;
Naphthalene-2-sulfonic acid
[2-(2,6-dimethyl-phenoxy)-1-methyl-ethyl]-amide;
Biphenyl-4-sulfonic acid [2-(2,6-dimethyl-phenoxy)-
1-methyl-ethyl]-amide; 5-Bromo-thiophene-2-sulfonic
acid [2-(2,6-dimethyl-phenoxy)-1-methyl-ethyl]-amide;
2-Bromo-N-[2-(2,6-dimethyl-phenoxy)-l-methyl-ethyl]-be
nzenesulfonamide;
N-[2-(2,6-Dimethyl-plienoxy)-l-methyl-ethyl]-3-methoxy
-benzenesulfonamide;
4-"-Butoxy-N-[2-(2,6-dimethyl-phenoxy)-l-methyl-ethyl]
-benzenesulfonamide;
N-[2-(2,6-Dimethyl-phenoxy)-l-methyl-ethyl]-4-(pyridin
-2-yloxy)-benzenesulfonamide;
N-[2-(2,6-Dimethyl-phenoxy)-l-methyl-ethyl]-2,4,6-trim
ethyl-benzenesulfonamide;
N-[2-(2,6-Dimethyl-phenoxy)-l-methyl-ethyl]-3-p-tolylo
xy-benzenesulfonamide;
4-Bromo-2-methyl-N-(2-phenoxy-ethyl)-benzenesulfonamid
e;
N-(2-Phenoxy-ethyl)-4-trifluorometlioxy-benzenesulfona
mide;
4-(l,l-Dimethyl-propyl)-N-(2-phenoxy-ethyl)-benzenesul
fonamide; Biphenyl-4-sulfonic acid
(2-phenoxy-ethyl)-amide;
2,4,6-Trimethyl-N-(2-phenoxy-ethyl)-benzenesulfonamide
; 4-Bromo-N-(3-phenyl-propyl)-benzenesulfonamide;
4-Bromo-2-methyl-N-(3-phenyl-propyl)-benzenesulfonamid
e;
N-(3-Phenyl-propyl)-4-trifluoromethoxy-benzenesulfonam
ide;
4-Methoxy-2,3,6-trimethyl-N-(3-phenyl-propyl)-benzenes
ulfonamide;
4-tert-Butyl-N-(3-phenyl-propyl)-benzenesulfonamide;
4-Phenoxy-N-(3-phenyl-propyl)-benzenesulfonamide;
4'-Fluoro-biphenyl-4-sulfonic acid
(3-phenyl-propyl)-amide;
N-(3-Phenyl-propyl)-4-propyl-benzenesulfonamide;
4-(4-Fluoro-phenoxy)-N-(3-phenyl-propyl)-benzenesulfon
amide; 4-(l
,1-Dimethyl-propyl)-N-(3-phenyl-propyl)-benzenesulfona
mide; Naphthalene-2-sulfonic acid
(3-phenyl-propyl)-amide; Biphenyl-4-sulfonic acid
(3-phenyl-propyl)-amide; 5-Bromo-thiophene-2-sulfonic
acid (3-phenyl-propyl)-amide;
2,4,6-Trimethyl-N-(3-phenyl-propyl)-benzenesulfonamide
;N-(3-Phenyl-propyl)-3-p-tolyloxy-benzenesulfonamide;
N-[(lS)-2-(5-Isoquinolinyloxy)-l-methylethyl]-2,4,6-tr
imethylbenzenesulfonamide;
N-[(lS)-2-(lH-Indol-4-yloxy)-l-metliylethyl]-2,4,6-tri
methylbenzenesulfonamide;
2,4,6-Trimethyl-N-[(lS)-l-methyl-2-(5-quinolmyloxy)eth
yl]benzenesulfonamide;
N-[(lS)-2-(l,3-Benzodioxol-5-yloxy)-l-methylethyl]-2
54,6-trimethylbenzenesulfonamide;
2,4,6-Trimethyl-N-[(l S)-
1-methyl-2-(4-quinolinyloxy)ethyl]benzenesulfonamide;
2,4,6-Trimethyl-N-[(lS)-l-metb.yl-2-(4-quinazolinyloxy
)ethyl]benzenesulfonamide;
2,4,6-Trimethyl-N-[(lS)-l-methyl-2-(8-quinolinyloxy)et
hyl]benzenesulfonamide;
5-Fluoro-2-({(2S)-2-[(mesitylsulfonyl)amino]propyl}oxy
)benzamide;
2-({(2S)-2-[(Mesitylsulfonyl)amino]propyl}oxy)-5-methy
lbenzamide;
2-Hydroxy-6-({(2S)-2-[(mesitylsulfonyl)amino]propyl}ox
y)benzamide;
5-Chloro-2-({(2S)-2-[(mesitylsulfonyl)amino]propyl}oxy
)benzamide;
2-({(2S)-2-[(Mesitylsulfonyl)amino]propyl}oxy)-4-methy
lbenzamide;
2-({(2S)-2-[(Mesitylsulfonyl)amino]propyl}oxy)benzamid
e;
4-Fluoro-2-({(2S)-2-[(mesitylsulfonyl)amino]propyl}oxy
)benzamide;
4-Chloro-2-({(2S)-2-[(mesitylsulfonyl)amino]propyl}oxy
)benzamide;
5-Cyano-2-({(2S)-2-[(mesitylsulfonyl)amino]propyl}oxy)
benzamide;
2-({(2S)-2-[(Mesitylsulfonyl)amino]propyl}oxy)-5-metho
xybenzamide;
3-({(2S)-2-[(Mesitylsulfonyl)amino]propyl}oxy)-4-methy
lbenzamide;
2-({(2S)-2-[(Mesitylsulfonyl)amino]propyl}oxy)-4-metho
xybenzamide;
2,5-Dichloro-N-[(lS)-2-(isoquinolin-5-yloxy)-l-methyle
tliyl]tliiophene-3-sulfonamide; N-[(l
S)-2-(Isoquinolin~5-yloxy)-
1-methylethyl]-5-methyl-1-phenyl- lH-pyrazole-4-
sulfonamide;
l-(Difluoromethyl)-N-[(lS)-2-(isoquinolin-5-yloxy)-l-m
ethylethyl]-3,5-dimethyl-lHpyrazole- 4-sulfonamide;
N-[(lS)-2-(Isoquinolin-5-yloxy)-l-methylethyl]-2,5-dim
ethylfuran-3-sulfonamide;
2,5-Dichloro-N-[(lS)-l-methyl-2-(quinolin-5-yloxy)ethy
l]thiopherie-3-sulfonamide; 3-Bromo-5-chloro-N-[(l
S)-1-methyl-2-(qumolin-5-yloxy)ethyl]thiophene-2-sulfo
namide;
N-[(lS)-2-(Isoquinolin-5-yloxy)-l-methylethyl]-5-[l-me
thyl-5-(trifluoromethyl)-lH-pyrazol-
3-yl]thiophene-2-sulfonamide;
l-(Difluoromethyl)-N-[(lS)-2-(isoquinolin-5-yloxy)-l-m
ethylethyl]-5-methyl-lH-pyrazole-4- sulfonamide;
5-Methyl-N-[(lS)-l-methyl-2-(quinolin-5-yloxy)ethyl]-l
-phenyl-lH-pyrazole-4-sulfonamide;
5-Chloro-N-[(lS)-2-(isoquinolin-5-yloxy)-l-methylethyl
]thiopliene-2-sulfonamide;
5-Chloro-N-[(lS)-l-methyl-2-(quinolin-5-yloxy)ethyl]th
iophene-2-sulfonamide; Methyl
4-({[(lS)-2-(isoquinolm-5-yloxy)-l-methylethyl]amino}s
ulfonyl)-2,5-dimetliyl-3- furoate;
N-[(lS)-2-(Isoquinolin-5-yloxy)-l-methylethyl]thiophen
e-3-sulfonamide;
l-Ethyl-N-[(lS)-2-(isoquinolin-5-yloxy)-l-methylethyl]
-lH-pyrazole-4-sulfonamide;
2-[((2S)-2-{[(2,5-Dichloro-3-thienyl)sulfonyl]ammo}pro
pyl)oxy]benzamide;
l-(Difluoromethyl)-3,5-dimethyl-N-[(lS)-l-methyl-2-(qu
inolin-5-yloxy)ethyl]-lH-pyrazole- 4-sulfonamide;
N-[(lS)-l-Methyl-2-(quinolm-5-yloxy)ethyl]-5-[l-methyl
-5-(trifluoromethyl)-lH-pyrazol-3-
yl]thiophene-2-sulfonamide;
l-Ethyl-N-[(lS)-l-methyl-2-(quinolin-5-yloxy)ethyl]-lH
-pyrazole-4-sulfonamide;
2-({(2S)-2-[({5-[l-Methyl-5-(trifluoromethyl)-lH-pyraz
ol-3-yl]-2-thienyl}sulfonyl)- aminojpropyl}
oxy)benzamide;
2-[((2S)-2-{[(2,5-Dimethyl-3-thienyl)sulfonyl]amino}pr
opyl)oxy]benzamide;
2,5-Dimetb.yl-N-[(lS)-l-methyl-2-(qumolin-5-yloxy)ethy
l]furan-3-sulfonamide;
2-[((2S)-2-{[(2,5-Dimethyl-3-furyl)sulfonyl]amino}prop
yl)oxy]benzamide;
2-{[(2S)-2-({[l-(Difluoromethyl)-3,5-dimethyl-lH-pyraz
ol-4-yl]sulfonyl}amino) rroryl]- oxy}benzamide;
l-Ethyl-N-[(lS)-2-(isoquinolin-5-yloxy)-l-methylethyl]
-3-methyl-lH-pyrazole-4- sulfonamide;
N-[(lS)-2-(Isoquinolin-5-yloxy)-l-methylethyl]-l,3,5-t
rimethyl-lH-pyrazole-4-sulfonamide;
N-[(lS)-2-(Isoquinolin-5-yloxy)-l-methylethyl]-3,5-dim
ethylisoxazole-4-sulfonamide;
N-[(lS)-2-(Isoquinolin-5-yloxy)-l-methyletliyl]-2,5-di
methylthiophene-3-sulfonamide;
234,6-Trimethyl-N-{(lS)-l-inethyl-2-[(8-methylqumolin-
5-yl)amino]ethyl}- benzenesulfonamide;
2,4,6-Trimethyl-N- {(1
S)-1-methyl-2-[(6-methylquinolin-5-yl)amino]etliyl} -
benzenesulfonamide;
N-[(1S)-2-(1H-Indazol-4-ylamino)-1-methylethyl]-2,4,6-
trimethylbenzenesulfonamide; 254,6-Trimethyl-N-[(l
S)-1-methyl-2-(quinolm-5-ylamino)ethyl]benzenesulfonam
ide;
N-[(lS)-2-(lH-Indazol-6-ylamino)-l-methylethyl]-2,4,6-
trimethylbenzenesulfonamide; 2,4,6-Trimethyl-N- {(1
S)-1-methyl-2-[(2-methylquinolin-5-yl)amino]ethyl} -
benzenesulfonamide;
N-[(lS)-2-(lH-Indazol-5-ylamino)-l-methylethyl]-2,4,6-
trimethylbenzenesulfonamide;
N-((lS)-2-{[2-Chloro-4-(methylsulfonyl)phenyl]amino}-l
-methylethyl)-2,4,6- trimethylbenzenesulfonamide;
N-[(lS)-2-(4-Cyano-2,6-dimethyl
rhenoxy)-l-methylethyl]-2,4,6-
trimethylbenzenesulfonamide;
N-[(lS)-2-(3-Cyanophenoxy)-l-methylethyl]-2,4,6-trimet
hylbenzenesulfonamide; N-[(l S)-2-(3-Methoxyphenoxy)-
1-methylethyl]-2,4,6-trimethylbenzenesulfonamide;
N-[2-(3,5-Dimethoxyphenoxy)-l-methylethyl]-2,4,6-trime
thylbenzenesulfonamide;
N-[2-(4-Cyano-2-methoxyphenoxy)-l-methylethyl]-2,4,6-t
rimethylbenzenesulfonamide;
N-{2-[(2-Bromopyridin-3-yl)oxy] -1-methylethyl}
-2,4,6-trimethylbenzenesulfonamide;
2,4,6-Trimetliyl-N-{l-methyl-2-[(2-methylpyridin-3-yl)
oxy]ethyl}benzenesulfonamide; 2-
{2-[(Mesitylsulfonyl)amino]propoxy}-N-methylbenzamide;
4-{2-[(Mesitylsulfonyl)amino]propoxy}benzamide;
N-{2-[4-(lH-Imidazol-l-yl)phenoxy]-l-methylethyl}-2,4,
6-trimethylbenzenesulfonamide;
N-[(lS)-2-(3,4-Dimethoxyphenoxy)-l-methylethyl]-2,4,6-
trimethylbenzenesulfonamide;
N-(2-{2-[(Mesitylsulfonyl)amino]propoxy}phenyl)acetami
de;
N-{2-[(6-Chloropyridin-3-yl)oxy]-l-methylethyl}-2,4,6-
trimethylbenzenesulfonamide;
N-[(lS)-2-(2H-Indazol-3-yloxy)-l-methylethyl]-2,4,6-tr
imethylbenzenesulfonamide;
4-Methyl-N-[3-phenyl-l-(trifluoromethyl)propyl]benzene
sulfonamide;
N-[(lS)-2-(Isoquinolin-5-yloxy)-l-methylethyl]-2,4-dim
ethylbenzenesulfonamide;
N-[(lS)-2-(Isoquinolin-5-yloxy)-l-methylethyl]-3
54-dimethylbenzenesulfonamide;
N-[(lS)-2-(Isoquinolin-5-yloxy)-l-methylethyl]-2,5-dim
ethylbenzenesulfonamide;
2,4-Dimethyl-N-[(lS)-l-methyl-2-(quinolin-5-yloxy)ethy
l]benzenesulfonamide;
3,4-Dimethyl-N-[(lS)-l-methyl-2-(quinolin-5-yloxy)ethy
l]benzenesulfonamide;
2-[((2S)-2-{[(2,4-Dimethylphenyl)sulfonyl]amino}propyl
)oxy]benzamide;
2,5-Dimethyl-N-[(lS)-l-methyl-2-(quinolin-5-yloxy)ethy
l]benzenesulfonamide;
2-[((2S)-2-{[(3,4-Dimethylrhenyl)sulfonyl]amino}rropyl
)oxy]benzamide;
N-(2-Anilinoethyl)-2,4,6-trimethylbenzenesulfonamide;
N-[2-(2,6-Dimethylphenoxy)-l-methylethyl]-4-(trifluoro
methyl)benzenesulfonamide;
N-(2-Anilinoethyl)-4'-fluorobiphenyl-4-sulfonamide;
N-(2-Anilinoethyl)-4-methoxy-2,3,6-trimethylbenzenesul
fonamid;
N-(2-Anilinoethyl)-4-bromo-2-methylbenzenesulfonamid;
l-(4-Fluorophenyl)-7V-[(l
S)-2-(isoquinolin-5-yloxy)-l-methylethyl]-3,5-dimethyl
-l - pyrazole-4-sulfonamide;
N-[(1)-2-(Isoqumolin-5-yloxy)-1-methylethyl]-3,5-dimet
hyl- 1-phenyl- l ~-pyrazole-4- sulfonamide;
N,2,4,6-Tetramethyl-N-[(1
S)-1-methyl-3-phenylpropyl]benzenesulfonamide;
2,4,6-Trimethyl-N-
{1-[(quinolin-5-yloxy)methyl]propyl}benzenesulfonamide
;
5-Chloro-2-{2-[(mesitylsulfonyl)amino]butoxy}benzamide
;
2,4-Dichloro-6-metliyl-N-[(lS)-l-methyl-2-(quinolin-5-
yloxy)ethyl]benzenesulfonamide;
5-Chloro-2-{[(2S)-2-({[4-(4-fluorophenoxy)phenyl]sulfo
nyl}amino) rroryl]oxy}benzamide; 5-Chloro-2-
{[(2S)-2-(
{[4-(4-methoxyphenoxy)phenyl]sulfonyl}amino)propyl]oxy
}- benzamide;
5-Chloro-2-{[(2S)-2-({[3-(4-chlorophenoxy)phenyl]sulfo
nyl}amino)propyl]oxy}benzamide; 2,4,5-Trichloro-N-[(l
S)-1-methyl-2-(quinolin-5-yloxy)ethyl]benzenesulfonami
de; 5-Chloro-2- {[(2S)-2-(
{[3-(3,4-dichlorophenoxy)phenyl] sulfonyl}
amino)propyl]oxy}- benzamide;
3-(4-Chlorophenoxy)-N-[(lS)-l-methyl-2-(quinolin-5-ylo
xy)ethyl]benzenesulfonamide;
5-Chloro-2-[((2S)-2-{[(2,4-dichloro-5-fluorophenyl)sul
fonyl]amino}propyl)oxy]benzamide; 5-Chloro-2-
{[(2S)-2-( {[3-(4-
methoxyphenoxy)phenyl]sulfonyl}amino)propyl]oxy}benzam
ide;
5-Chloro-2-[((2S)-2-{[(2-methoxy-4-methylphenyl)sulfon
yl]amino}propyl)oxy]benzamide;
4-(4-Fluorophenoxy)-N-[(lS)-l-methyl-2-(quinolin-5-ylo
xy)ethyl]benzenesulfonamide;
5-Chloro-2-[((2S)-2-{[(5-chloro-2-methoxyphenyl)sulfon
yl]amino}propyl)oxy]benzamide;
3-Cyano-N-[(lS)-l-methyl-2-(quinolin-5-yloxy)ethyl]ben
zenesulfonamide; 



2,4-Dichloro-5-fl.uoro-N-[(lS)-l-methyl-2-(quinolin-5-
yloxy)ethyl]benzenesulfonamide;
2-[((2S)-2-{[(5-Bromo-2-methoxyphenyl)sulfonyl]amino}p
ropyl)oxy]-5-chlorobenzamide;
5-Chloro-2-[((2S)-2-{[(2-methoxy-5-methylphenyl)sulfon
yl]amino}propyl)oxy]benzamide;
5-Chloro-2-{[(2S)-2-({[4'-(trifluoromethyl)birhenyl-4-
yl]sulfonyl}ammo)proryl]oxy}- benzamide;
4-(4-Methoxyphenoxy)-N-[(lS)-l-methyl-2-(quinolin-5-yl
oxy)ethyl]benzenesulfonamide;
5-Chloro-2-[((2S)-2-{[(6-phenoxypyridin-3-yl)sulfonyl]
amino}propyl)oxy]benzamide;
5-Bromo-6-chloro-N-[(lS)-l-methyl-2-(quinolin-5-yloxy)
ethyl]pyridine-3-sulfonamide;
5-Bromo-2-methoxy-N-[(lS)-l-methyl-2-(quinolin-5-yloxy
)ethyl]benzenesulfonamide;
N-[(lS)-l-Methyl-2-(quinolin-5-yloxy)ethyl]-l-benzothi
ophene-2-sulfonamide;
5-Chloro-2-[((2S)-2-{[(2,4-dimethoxyphenyl)sulfonyl]am
ino}propyl)oxy]benzamide;
2-({(2S)-2-[(l-Benzothien-2-ylsulfonyl)amino]propyl}ox
y)-5-clilorobenzamide;
5-Chloro-2-[((2S)-2-{[(4-methoxy-2,3,6-trimethylphenyl
)sulfonyl]amino}propyl)oxy]- benzamide;
5-Chloro-2-[((2S)-2-{[(5-fluoro-3-methyl-l-benzothien-
2-yl)sulfonyl]amino}propyl)oxy]- benzamide;
5-Chloro-2-[((2S)-2-{[(5-chloro-3-methyl-l-benzothien-
2-yl)sulfonyl]amino}propyl)oxy]- benzamide;
2-{[(2S)-2-({[4-Bromo-2-(trifluoromethoxy)phenyl]sulfo
nyl}amino)propyl]oxy}-5- chlorobenzamide;
2,4,6-Trichloro-N-[(lS)-l-methyl-2-(quinolin-5-yloxy)e
thyl]benzenesulfonamide;
4-Methoxy-2,3,6-trimethyl-N-[(lS)-l-methyl-2-(quinolin
-5-yloxy)ethyl]- benzenesulfonamide; or,
4-Bromo-N-[(lS)-l-methyl-2-(quinolin-5-yloxy)ethyl]-2-
(trifluoromethoxy)- benzenesulfonamide; or a
pharmaceutically acceptable salt thereof. The
compounds of formula (I) can be prepared using or
adapting methods disclosed in the art, or by using or
adapting the method disclosed in the Examples below.
Starting materials for the preparative methods are
either commercially available or can be prepared by
literature methods, adapting literature methods. For
example, a compound of the invention can be prepared
by coupling a compound of formula (II): wherein Y is a
leaving group (for example chlorine), with a compound
of formula (III): R1 N-L-W (in) p in a suitable
solvent (such as tetrahydrofuran or
N,N-dimethylformamide) at a temperature in the range
-1O0C to 5O0C. The invention further provides
processes for the preparation of the compounds of
formula (I).Because of their ability to bind to the
glucocorticoid receptor the compounds of formula (I)
are useful as anti-inflammatory agents, and can also
display antiallergic, immunosuppressive and
antiproliferative actions. Thus, a compound of formula
(I), or a pharmaceutically acceptable salt thereof can
be used as a medicament for the treatment or
prophylaxis of one or more of the following pathologic
conditions (disease states) in a mammal (such as a
human): (i) Lung diseases, which coincide with
inflammatory, allergic and/or proliferative processes:
chronically obstructive lung diseases of any origin,
mainly bronchial asthma  bronchitis of different
origins  all forms of restructive lung diseases,
mainly allergic alveolitis  all forms of pulmonary
edema, mainly toxic pulmonary edema  sarcoidoses and
granulomatoses, such as Boeck's disease (ii) Rheumatic
diseases/auto-immune diseases/degenerative joint
diseases, which coincide with inflammatory, allergic
and/or proliferative processes:  all forms of
rheumatic diseases, especially rheumatoid arthritis,
acute rheumatic fever, polymyalgia rheumatica,
collagenoses  reactive arthritis  inflammatory
soft-tissue diseases of other origins  arthritic
symptoms in degenerative joint diseases (arthroses)
traumatic arthritides  collagen diseases of other
origins, for example systemic lupus erythematodes,
sclerodermia, polymyositis, dermatomyositis,
polyarteritis nodosa, temporal arteritis  Sjogren's
syndrome, Still syndrome, Felty's syndrome (iii)
Allergies, which coincide with inflammatory, allergic
and/or proliferative processes:  All forms of allergic
reactions, for example Quincke's edema, hay fever,
insect bites, allergic reactions to pharmaceutical
agents, blood derivatives, contrast media, etc.,
anaphylactic shock, urticaria, contact dermatitis (iv)
Dermatological diseases, which coincide with
inflammatory, allergic and/or proliferative processes:
atopic dermatitis (mainly in children) psoriasis
erythematous diseases, triggered by different noxae,
for example radiation, chemicals, burns, etc.  acid
burns  bullous dermatoses  diseases of the lichenoid
group  itching (for example of allergic origins)
seborrheal eczema  rosacea  pemphigus vulgaris
erythema exudativum multiforme  erythema nodosum
balanitis  vulvitis  inflammatory hair loss, such as
alopecia areata  cutaneous T-cell lymphoma (v)
Nephropathies, which coincide with inflammatory,
allergic and/or proliferative processes:  nephrotic
syndrome  all nephritides (vi) Liver diseases, which
coincide with inflammatory, allergic and/or
proliferative processes:  acute liver cell
decomposition  acute hepatitis of different origins,
for example virally-, toxically- or pharmaceutical
agent-induced  chronically aggressive and/or
chronically intermittent hepatitis (vii)
Gastrointestinal diseases, which coincide with
inflammatory, allergic and/or proliferative processes:
regional enteritis (Crohn's disease)  ulcerative
colitis  gastroenteritis of other origins, for example
native sprue(viii) Proctological diseases, which
coincide with inflammatory, allergic and/or
proliferative processes:  anal eczema  fissures
haemorrhoids  idiopathic proctitis (ix) Eve diseases,
which coincide with inflammatory, allergic and/or
proliferative processes:  allergic keratitis, uvenitis
iritis  conjunctivitis  blepharitis  optic neuritis
chorioiditis  sympathetic ophthalmia (x) Diseases of
the ear-nose-throat area, which coincide with
inflammatory, allergic and/or proliferative processes:
allergic rhinitis, hay fever  otitis externa, for
example caused by contact dermatitis, infection, etc.
otitis media (xi) Neurological diseases, which
coincide with inflammatory, allergic and/or
proliferative processes:  cerebral edema, mainly
tumor-induced cerebral edema  multiple sclerosis
acute encephalomyelitis  different forms of
convulsions, for example infantile nodding spasms
(xii) Blood diseases, which coincide with
inflammatory, allergic and/or proliferative processes:
acquired haemolytic anemia  idiopathic
thrombocytopenia (xiii) Tumor diseases, which coincide
with inflammatory, allergic and/or proliferative
processes:  acute lymphatic leukaemia malignant
lymphoma  lymphogranulomatoses  lymphosarcoma
extensive metastases, mainly in breast and prostate
cancers (xiv) Endocrine diseases, which coincide with
inflammatory, allergic and/or proliferative processes:
endocrine orbitopathy  thyrotoxic crisis  de
Quervain's thyroiditis  Hashimoto's thyroiditis
hyperthyroidism (xv) Transplants, which coincide with
inflammatory, allergic and/or proliferative processes;
(xvi) Severe shock conditions, which coincide with
inflammatory, allergic and/or proliferative processes,
for example anaphylactic shock (xvii) Substitution
therapy, which coincides with inflammatory, allergic
and/or proliferative processes, with:  innate primary
suprarenal insufficiency, for example congenital
adrenogenital syndrome  acquired primary suprarenal
insufficiency, for example Addison's disease,
autoimmune adrenalitis, meta-infective, tumors,
metastases, etc.  innate secondary suprarenal
insufficiency, for example congenital hypopituitarism
acquired secondary suprarenal insufficiency, for
example meta-infective, tumors, etc. (xviii) Emesis,
which coincides with inflammatory, allergic and/or
proliferative processes:  for example in combination
with a 5-HT3-antagonist in cytostatic-agent-induced
vomiting. Without prejudice to the foregoing, the
compounds of formula (I) can also be used to treat
disorders such as: Conies Syndrome, primary and
secondary hyperaldosteronism, increased sodium
retention, increased magnesium and potassium excretion
(diuresis), increased water retention, hypertension
(isolated systolic and combined systolic/diastolic),
arrhythmias, myocardial fibrosis, myocardial
infarction, Bartter's Syndrome, disordersassociated
with excess catecholamine levels, diastolic and
systolic congestive heart failure (CHF), peripheral
vascular disease, diabetic nephropathy, cirrhosis with
edema and ascites, oesophageal varicies, Addison's
Disease, muscle weakness, increased melanin
pigmentation of the skin, weight loss, hypotension,
hypoglycemia, Cushing's Syndrome, obesity,
hypertension, glucose intolerance, hyperglycemia,
diabetes mellitus, osteoporosis, polyuria, 



polydipsia, inflammation, autoimmune disorders, tissue
rejection associated with organ transplant,
malignancies such as leukemias and lymphomas, acute
adrenal insufficiency, congenital adrenal hyperplasia,
rheumatic fever, polyarteritis nodosa, granulomatous
polyarteritis, inhibition of myeloid cell lines,
immune proliferation/apoptosis, HPA axis suppression
and regulation, hypercortisolemia, modulation of the
Thl/Th2 cytokine balance, chronic kidney disease,
stroke and spinal cord injury, hypercalcemia,
hyperglycemia, acute adrenal insufficiency, chronic
primary adrenal insufficiency, secondary adrenal
insufficiency, congenital adrenal hyperplasia,
cerebral edema, thrombocytopenia, and Little's
syndrome, systemic inflammation, inflammatory bowel
disease, systemic lupus erythematosus, discoid lupus
erythematosus, polyartitis nodosa, Wegener's
granulomatosis, giant cell arthritis, rheumatoid
arthritis, osteoarthritis, hay fever, allergic
rhinitis, contact dermatitis, atopic dermatitis,
exfoliative dermatitis, urticaria, angioneurotic
edema, chronic obstructive pulmonary disease, asthma,
tendonitis, bursitis, Crohn's disease, ulcerative
colitis, autoimmune chronic active hepatitis,
hepatitis, cinhosis, inflammatory scalp alopecia,
panniculitis, psoriasis, inflamed cysts, pyoderma
gangrenosum, pemphigus vulgaris, bullous pemphigoid,
dermatomyositis, eosinophilic fasciitis, relapsing
polychondritis, inflammatory vasculitis, sarcoidosis
Sweet's disease, type 1 reactive leprosy, capillary
hemangiomas, lichen planus, erythema nodosum acne,
hirsutism, toxic epidermal necrolysis, erythema
multiform, cutaneous T-cell lymphoma, psychoses,
cognitive disorders (such as memory disturbances) mood
disorders (such as depression and bipolar disorder),
anxiety disorders and personality disorders. As used
herein the term "congestive heart failure" (CHF) or
'congestive heart disease" refers to a disease state
of the cardiovascular system whereby the heart is
unable to efficiently pump an adequate volume of blood
to meet the requirements of the body's tissues and
organ systems. Typically, CHF is characterized by left
ventricular failure (systolic dysfunction) and fluid
accumulation in the lungs, with the underlying cause
being attributed to one or more heart or
cardiovascular disease states including coronary
artery disease, myocardial infarction, hypertension,
diabetes, valvular heart disease, and cardiomyopathy.
The term "diastoliccongestive heart failure" refers to
a state of CHF characterized by impairment in the
ability of the heart to properly relax and fill with
blood. Conversely, the term "systolic congestive heart
failure" refers to a state of CHF characterized by
impairment in the ability of the heart to properly
contract and eject blood. As will be appreciated by
one of skill in the art, physiological disorders may
present as a "chronic" condition, or an "acute"
episode. The term "chronic", as used herein, means a
condition of slow progress and long continuance. As
such, a chronic condition is treated when it is
diagnosed and treatment continued throughout the
course of the disease. Conversely, the term
"acute"means an exacerbated event or attack, of short
course, followed by a period of remission. Thus, the
treatment of physiological disorders contemplates both
acute events and chronic conditions. In an acute
event, compound is administered at the onset of
symptoms and discontinued when the symptoms disappear.
In another aspect the present invention provides the
use of a compound or formula (I), or a
pharmaceutically acceptable salt thereof, for use in
therapy (such as a therapy described above). In yet
another aspect the present invention provides the use
of a compound or formula (I), or a pharmaceutically
acceptable salt thereof, in the manufacture of a
medicament for use in the treatment of a
glucocorticoid receptor mediated disease state (such
as a disease state described above). In a further
aspect the invention provides the use of a compound of
formula (I), or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for use in
the treatment of an inflammatory (such as an
arthritic) condition. In a still further aspect the
invention provides the use of a compound of formula
(I), or a pharmaceutically acceptable salt thereof, in
the manufacture of a medicament for use in the
treatment of an asthmatic or dermatological condition.
In another aspect the invention provides the use of a
compound of formula (I), or a pharmaceutically
acceptable salt thereof, in the manufacture of a
medicament for use in the treatment of COPD. The
present invention further provides a method of
treating a glucocorticoid receptor mediated disease
state in a mammal (such as man), which comprises
administering to a mammal in need of such treatment an
effective amount of a compound of formula (I), or a
pharmaceutically acceptable salt thereof.In order to
use a compound of formula (I), or a pharmaceutically
acceptable salt thereof, for the therapeutic treatment
of a mammal, said active ingredient is normally
formulated in accordance with standard pharmaceutical
practice as a pharmaceutical composition. Therefore in
another aspect the present invention provides a
pharmaceutical composition comprising a compound of
formula (I), or a pharmaceutically acceptable salt
thereof, (active ingredient) and a pharmaceutically
acceptable adjuvant, diluent or carrier. In a further
aspect the present invention provides a process for
the preparation of said composition comprising mixing
the active ingredient with a pharmaceutically
acceptable adjuvant, diluent or carrier. Depending on
the mode of administration, the pharmaceutical
composition can comprise from 0.05 to 99 %w (per cent
by weight), for example from 0.05 to 80 %w, such as
from 0.10 to 70 %w (for example from 0.10 to 50 %w),
of active ingredient, all percentages by weight being
based on total composition. A pharmaceutical
composition of the present invention can be
administered in a standard manner for the disease
condition that it is desired to treat, for example by
topical (such as to the lung and/or airways or to the
skin), oral, rectal or parenteral administration.
Thus, a the compound of formula (I), or a
pharmaceutically acceptable salt thereof, may be
formulated into the form of, for example, an aerosol,
a powder (for example dry or dispersible), a tablet, a
capsule, a syrup, a granule, an aqueous or oily
solution or suspension, an (lipid) emulsion, a
suppository, an ointment, a cream, drops, or a sterile
injectable aqueous or oily solution or suspension. A
suitable pharmaceutical composition of this invention
is one suitable for oral administration in unit dosage
form, for example a tablet or capsule containing
between O.lmg and Ig of active ingredient. In another
aspect a pharmaceutical composition of the invention
is one suitable for intravenous, subcutaneous,
intraarticular or intramuscular injection. Buffers,
pharmaceutically-acceptable cosolvents such as
polyethylene glycol, polypropylene glycol, glycerol or
ethanol or complexing agents such as hydroxy-propyl b-
cyclodextrin may be used to aid formulation. The above
formulations may be obtained by conventional
procedures well known in the pharmaceutical art.
Tablets may be enteric coated by conventional means,
for example to provide a coating of cellulose acetate
phthalate.The invention further relates to combination
therapies or compositions wherein a compound of
formula (I), or a pharmaceutically acceptable salt
thereof, or a pharmaceutical composition comprising a
compound of formula (I), or a pharmaceutically
acceptable salt thereof, is administered concurrently
(possibly in the same composition) or sequentially
with an agent for the treatment of any one of the
above disease states. In particular, for the treatment
of the inflammatory diseases (for example rheumatoid
arthritis, COPD, asthma or allergic rhinitis) a
compound of the invention can be combined with a TNF-a
inhibitor (such as an anti-TNF monoclonal antibody
(such as Remicade, CDP- 870 and D.sub2.E.sub7.), or a
TNF receptor immunoglobulin molecule (such as
Enbrel.reg.)), a non-selective COX-I / COX-2 inhibitor
(such as piroxicam or diclofenac; a propionic acid
such as naproxen, flubiprofen, fenoprofen, ketoprofen
or ibuprofen; a fenamate such as mefenamic acid,
indomethacin, sulindac or apazone; a pyrazolone such
as phenylbutazone; or a salicylate such as aspirin), a
COX-2 inhibitor (such as meloxicam, celecoxib,
rofecoxib, valdecoxib or etoricoxib) low dose
methotrexate, lefunomide; ciclesonide;
hydroxychloroquine, d-penicillamine or auranofin, or
parenteral or oral gold. The present invention still
further relates to the combination of a compound of
the invention together with:  a leukotriene
biosynthesis inhibitor, a 5-lipoxygenase (5-LO)
inhibitor or a 5- lipoxygenase activating protein
(FLAP) antagonist, such as zileuton, ABT-761,
fenleuton, tepoxalin, Abbott-79175, Abbott-85761,
anN-(5-substituted)-thiophene-2- alkylsulfonamide, a
2,6-di-tert-butylphenol hydrazones, a
methoxytetrahydropyran such as Zeneca ZD-2138,
SB-210661, a pyridinyl-substituted 2-cyanonaphthalene
compound such as L-739,010; a 2-cyanoquinoline
compound such as L-746,530; an indole or quinoline
compound such as MK-591, MK-886 or BAY x 1005;  a
receptor antagonist for a leukotriene LTB.sub4.,
LTC.sub4., LTD.sub4. or LTE.sub4. selected from the
group consisting of a phenothiazin-3-one such as L-
651,392; an amidino compound such as CGS-25019c; a
benzoxalamine such as ontazolast; a
benzenecarboximidamide such as BIIL 284/260; or a
compound such as zafirlukast, ablukast, montelukast,
pranlukast, verlukast (MK-679), RG-12525, Ro- 245913,
iralukast (CGP 45715A) or BAY x 7195;  a PDE4
inhibitor including an inhibitor of the isoform PDE4D;
an antihistaminic H.subl . receptor antagonist such as
cetirizine, loratadine, desloratadine, fexofenadine,
astemizole, azelastine or chlorpheniramine;a
gastroprotective H.sub2. receptor antagonist; an
a.subl.- and a.sub2.-adrenoceptor agonist
vasoconstrictor sympathomimetic agent, such as
propylhexedrine, phenylephrine, phenylpropanolamine,
pseudoephedrine, naphazoline hydrochloride,
oxymetazoline hydrochloride, tetrahydrozoline
hydrochloride, xylometazoline hydrochloride or
ethylnorepinephrine hydrochloride; an anticholinergic
agent such as ipratropium bromide, tiotropium bromide,
oxitropium bromide, pirenzepine or telenzepine; a
b.subl.- to b.sub4.-adrenoceptor agonist (such as b2
adrenoceptor agonist) such as metaproterenol,
isoproterenol, isoprenaline, albuterol, salbutamol,
formoteroL salmeterol, terbutaline, orciprenaline,
bitolterol mesylate or pirbuterol, or a
methylxanthanine including theophylline and
aminophylline; sodium cromoglycate; or a muscarinic
receptor (Ml, M2, and M3) antagonist; an insulin-like
growth factor type I (IGF-I) mimetic; an inhaled
glucocorticoid with reduced systemic side effects,
such as prednisone, prednisolone, flunisolide,
triamcinolone acetonide, beclomethasone dipropionate,
budesonide, fluticasone propionate or mometasone
furoate; an inhibitor of a matrix metalloprotease
(MMP), such as a stromelysin, a collagenase, or a
gelatinase or aggrecanase; such as collagenase- 1
(MMP-I), collagenase-2 (MMP- 8), collagenase-3
(MMP-13), stromelysin- 1 (MMP-3), stromelysin-2
(MMP-10), and stromelysin-3 (MMP-Il) orMMP-12; a
modulator of chemokine receptor function such as CCRl,
CCR2, CCR2A, CCR2B, CCR3, CCR4, CCR5, CCR6, CCR7,
CCR8, CCR9, CCRlO and CCRIl (for the C-C family);
CXCRl, CXCR2, CXCR3, CXCR4 and CXCR5 (for the C-X-C
family) and CX3CRl for the C-X3-C family; an
osteoporosis agent such as raloxifene, droloxifene,
lasofoxifene or fosomax; an immunosuppressant agent
such as FK-506, rapamycin, cyclosporine, azathioprine
or methotrexate; a compound useful in the treatment of
AIDS and/or HIV infection for example: an agent which
prevents or inhibits the viral protein gpl20 from
engaging host cell CD4 {such as soluble CD4
(recombinant); an anti-CD4 antibody (or modified /
recombinant antibody) for example PRO542; an
anti-groupl20 antibody (or modified / recombinant
antibody); or another agent which interferes with the
binding ofgroup 120 to CD4 for example BMS806}; an
agent which prevents binding to a chemokine receptor,
other than CCR5, used by the HIV virus {such as a
CXCR4 agonist or antagonist or an anti-CXCR4 antibody}
; a compound which interferes in the fusion between
the HIV viral envelope and a cell membrane {such as an
antigroup 4 1 antibody; enfuvirtide (T-20) or T-1249};
an inhibitor of DC-SIGN (also known as CD209) {such as
an anti-DC-SIGN antibody or an inhibitor of DC-SIGN
binding} ; a nucleoside/nucleotide analogue reverse
transciptase inhibitor {for example zidovudine (AZT)3
nevirapine, didanosine (ddl), zalcitabine (ddC),
stavudine (d4T), lamivudine (3TC), abacavir, adefovir
or tenofovir (for example as free base or as
disoproxil fumarate)}; a non-nucleoside reverse
transciptase inhibitor {for example nevirapine,
delavirdine or efavirenz}; a protease inhibitor {for
example ritonavir, indinavir, saquinavir (for example
as free base or as mesylate salt), nelfmavir (for
example as free base or as mesylate salt), amprenavir,
lopinavir or atazanavir (for example as free base or
as sulphate salt)}; a ribonucleotide reductase
inhinbitor {for 



example hydroxyurea}; or an antiretroviral {for
example emtricitabine}; or,  an existing therapeutic
agent for the treatment of osteoarthritis, for example
a non steroidal anti-inflammatory agent (hereinafter
NSAID's) such as piroxicam or diclofenac, a propionic
acid such as naproxen, flubiprofen, fenoprofen,
ketoprofen or ibuprofen, a fenamate such as mefenamic
acid, indomethacin, sulindac or apazone, a pyrazolone
such as phenylbutazone, a salicylate such as aspirin,
a COX-2 inhibitor such as celecoxib, valdecoxib,
rofecoxib or etoricoxib, an analgesic or
intra-articular therapy such as a corticosteroid or a
hyaluronic acid such as hyalgan or synvisc, or a P2X7
receptor antagonist. The present invention still
further relates to the combination of a compound of
the invention together with: (i) a tryptase inhibitor;
(ii) a platelet activating factor (PAF) antagonist;
(iii) an interleukin converting enzyme (ICE)
inhibitor; (iv) an IMPDH inhibitor; (v) an adhesion
molecule inhibitor including a VLA-4 antagonist; (vi)
a cathepsin; (vii) a MAP kinase inhibitor; (viii) a
glucose-6 phosphate dehydrogenase inhibitor; (ix) a
kinin- B.subl. - and B.sub2. -receptor antagonist; (x)
an anti-gout agent, e.g., colchicine; (xi) a xanthine
oxidase inhibitor, e.g., allopurinol; (xii) an
uricosuric agent, e.g., probenecid, sulfinpyrazone or
benzbromarone; (xiii) a growth hormone secretagogue;
(xiv) a transforming growth factor (TGFb); (xv) a
platelet-derived growth factor (PDGF); (xvi) a
fibroblast growth factor, e.g., basic fibroblast
growth factor (bFGF); (xvii) a granulocyte macrophage
colonystimulating factor (GM-CSF); (xviii) a capsaicin
cream; (xix) a Tachykinin NK.sub 1. and NK.sub3.
receptor antagonist selected from the group consisting
of NKP-608C; SB-233412 (talnetant); and D-4418; (xx)
an elastase inhibitors selected from the group
consisting of UT- 77 and ZD-0892; (xxi) a TNFa
converting enzyme inhibitor (TACE); (xxii) an induced
nitric oxide synthase inhibitor (iNOS); or (xxiii) a
chemoattractant receptor-homologous molecule expressed
on TH2 cells (a CRTH2 antagonist). The following
compounds illustrate compounds of formula (I) Example
3 Example 1 Example 2 Example 4 Example 5 Example 7
Example 10 Example 9Example 12 Example 13 -Example 16
Example 15 The following abbreviations are used in the
following preparative Examples: THF tetrahydrofuran
TFA trifluoroacetic acid DMSO dimethylsulfoxide DMF
N,N-dimethylformamide TBAT L L -tributylbutan-l-ammium
difluoro(triphenyl)silicate DIEA diisopropylethyl
amine NMP l-Methyl-2-pyrrolidinone app approximately
sat saturated aq aqueous General Methods 1H NMR
spectra were recorded on a Varian Mercury-VX 300 MHz
instrument or aVarian Unity 400MHz instument. The
central peaks of chloroform-d (dH 7.27 ppm),
acetnitrile-d3 (dH 1-95 ppm), or MSO-d6 (dH 2.50 ppm)
were used as internal references.Low resolution mass
spectra and accurate mass determination were recorded
on a Hewlett- Packard 1100 LC-MS system equipped with
APCI ionisation chamber. Unless stated otherwise,
starting materials were commercially available. All
solvents and commercial reagents were of laboratory
grade and were used as received. The following methods
were used for LC/MS analysis Method A: Instrument
Agilent 1100; Column C18 Waters Symmetry 2.1 x 30 mm
3.5mm; Flow rate 0.7 ml/min; Mass APCI; UV-absorption
was measured at 254nm; Solvent A: water + 0.1% TFA;
Solvent B: acetonitrile + 0.1% TFA; Gradient 5-95%/B 8
min, 95% B 2 min. Method B: Instrument Agilent 1100;
Column Kromasil C18 3 x 100 mm 5mm; Flow rate 1.0
ml/min; UV-absorption was measured at 254nm; Solvent
A: water + 0.1% TFA; Solvent B: acetonitrile + 0.1%
TFA; Gradient 10-100%B 20 min, 100% B 1 min. Example
17
4-Bromo-N-d-methyl-3-phenyl-propyl)-benzenesulfonamide
4-Bromo-benzenesulfonyl chloride (120mL 0.3M /THF) was
mixed with l-methyl-3- phenyl-propylamine (lOOmL
0.3M/pyridine) and stirred overnight in ambient
temperature before it was evaporated to dryness under
reduced pressure. The residue was purified on HPLC-C
18 yielding 2.1mg (25%). 1HNMR (299.944 MHz, CDCl3) d
7.68 (ddt, J = 23.9, 8.8, 2.1 Hz, 3H), 7.30 - 7.15 (m,
3H), 7.06 (dd, J = 6.7, 1.6 Hz, 2H), 4.48 (d, J = 5.9
Hz, IH), 3.35 (q, J = 6.2 Hz, IH), 2.57 (ddd, J =
29.9, 14.0, 7.9 Hz, 3H), 1.71 (td, J = 7.8, 6.6 Hz,
2H), 1.10 (d, J = 6.6 Hz, 3H) LC (method A) rt = 6.1
min. UV 254 nm Examples 18 - 76 were synthesised by a
method analogous to that described in Example 17 using
the corresponding starting materials. Example 18
4-Chloro-N-Cl-methyl-3-phenyl-propylVbenzenesulfonamid
e1H NMR (299.944 MHz, CDCl3) d 7.79 (dt, J = 9.0, 2.2
Hz, 2H), 7.47 (dt, J = 8.9, 2.2 Hz, 2H), 7.30 - 7.17
(m, 3H), 7.06 (d, J =6.8 Hz, 2H) 3 4.46 (d, J = 7.7
Hz, IH), 3.37 (quintet, J = 6.7 Hz, IH), 2.57 (ddd, J
= 29.9, 14.0, 7.8 Hz, 2H), 1.71 (td, J = 7.8, 6.6 Hz,
2H), 1.10 (d, J - 6.6 Hz, 3H) LC (method A) rt = 6.0
min. UV 254 nm. Example 19
4-Bromo-2-methyl-N-(l-methyl-3-phenyl-propyiybenzenesu
lfonamid e 1HNMR (299.944 MHz, CDCl3) d 7.82 (d, J 8.3
Hz, IH), 7.50 - 7.42 (m, 2H), 7.28 - 7.16 (m, 3H),
7.03 - 7.00 (m, 2H), 4.48 (s, IH), 3.31 (d, J = 5.5
Hz, IH), 2.63 (s, 3H), 2.61 - 2.45 (m, 2H), 1.76 -
1.64 (m, 2H), 1.11 (d, J 6.4 Hz, 3H) LC (method A) rt
= 6.5 min. UV 254 nm. Example 20
N-(l-Methyl-3-phenyl-propyl)-4-trifluorometho
cy-benzenesulfonamid e LC (method A) rt = 6.3 min. UV
254 nm. Example 2 1 4-Methoxy-2,3 .6-trimethyl-N-f
1-methyl-3 -phenyl-propylVbenzenesulfonamide1H NMR
(299.944 MHz, CDCl3) d 7.26 - 7.12 (m, 3H), 7.02 -
6.97 (m, 2H), 6.58 (s, IH), 3.87 (s, 3H), 3.30 (q, J =
6.5 Hz3 IH), 2.65 (s, 3H)5 2.59 (s, 4H), 2.57 - 2.43
(m, 6H), 2.16 (s, 3H), 1.73 - 1.63 (m, 2H)3 1.10 (d, J
= 6.6 Hz3 3H) APCI-MS m/z: 362.2 [MH+]. LC (method A)
rt = 6.4 min. UV 254 nm. Example 22 4-fer -Butyl-N-(
1-metltyl-3-phenyl-propylVbenzenesulfonamide 1HNMR
(299.944 MHz3 CDCl3) d 7.83 (dd, J = 6.8, 1.8 Hz32H)3
7.54 (dd, J = 6.8, 1.8 Hz3 2H)3 7.30 - 7.17 (m, 3H)3
7.06 (d, J = 6.6 Hz32H)34.49 (d3J = 8.1 Hz3 IH), 3.42
(quintet, J = 6.8 Hz3 IH) 3 2.58 (dtd, J = 21.9, 14.1,
7.9 Hz, 2H), 1.75 - 1.67 (m, 2H)3 1.38 (s3 9H), 1.12
(d, J = 6.6 Hz33H) APCI-MS m/z: 346.3 [MH+]. LC
(method A) rt = 6.6 min. UV 254 nm. Example 23
N-(l-Methyl-3-phenvl-propvlV4-phenoxv-benzenesulfbnami
de APCI-MS m/z: 382.1 [MH+]. LC (method A) rt = 6.6
min. UV 254 nm.Example 24
4'-Fluoro-biphenyl-4-sulfonic acid
(l-methyl-3-phenyl-propyl ')-amide 1HNMR (299.944 MHz,
CDCl3) d 8.01 (dd, J = 6.7, 1.9 Hz, 2H), 7.75 (dd, J =
6.7, 1.7 Hz, 2H), 7.70 - 7.64 (m, 2H), 7.35 - 7.23 (m,
5H), 7.15 - 7.13 (m, 2H), 4.52 (s, OH)5 3.52 (q, J =
6.4 Hz, IH), 2.67 (ddd, J = 32.7, 14.0, 7.9 Hz, 3H),
1.81 (dd, J = 14.5, 7.9 Hz, 2H), 1.21 (d, J 6.6 Hz,
3H) LC (method A) rt = 6.6 min. UV 254 nm. Example 25
N-(l-Methyl-3-phenyl-pro
rylV4-propyl-benzenesulfonamide APCI-MS m/z: 332.2
[MH+]. LC (method A) rt = 6.5 min. UV 254 nm. Example
26
N-d-Methyl-3-phenyl-propylV4-trifluoromethyl-benzenesu
lfonamide 1H NMR (299.944 MHz, CDCl3) d 7.99 (d, J =
8.1 Hz, 2H), 7.78 (d, J = 8.3 Hz, 2H), 7.30 7.18 (m,
3H), 7.06 - 7.04 (m, 2H), 4.57 (d, J = 8.4 Hz, IH),
3.42 (dt, J = 14.9, 6.6 Hz, IH), 2.59 (ddd, J = 29.1,
13.9, 7.6 Hz, 2H), 1.77 - 1.70 (m, 2H), 1.13 (d, J =
6.4 Hz, 3H) LC (method A) rt = 6.2 min. UV 254
nm.Example 27 4-(U -Dimethyl-propylVN-f
1-methyl-3-phenyl-propyD-benzenesulfonamide APCI-MS
m/z: 360.2 [MH+]. LC (method A) rt = 7.2 min. UV 254
nm. Example 28
N-(l-Methyl-3-phenyl-propylV3-trifluoromethyl-benzenes
ulfonamide 1H NMR (299.944 MHz, CDCl3) d 8.16 (s, IH),
8.05 (d, J = 7.9 Hz, IH), 7.84 (d, J 7.9 Hz, IH), 7.66
(t, J = 7.9 Hz, IH), 7.29 - 7.16 (m, 3H), 7.07 - 7.04
(m, 2H), 4.50 (d, J = 8.6 Hz, IH), 3.42 (dq, J = 8.3,
6.6 Hz, IH), 2.57 (ddd, J = 30.5, 14.1, 8.0 Hz, 2H),
1.73 (td, J = 7.8, 6.7 Hz, 2H), 1.11 (d, J = 6.6 Hz,
3H) LC (method A) rt = 6.2 min. UV 254 nm. Example 29
Biphenyl-4-sulfonic acid
fl-methyl-3-phenyl-propyr)-amide APCI-MS m/z: 366.2
[MH+]. LC (method A) rt = 6.5 min. UV 254 nm. Example
30 5-Bromo-thiophene-2-sulfonic acid
ri-methyl-3-phenyl-propyl)-amide1HNMR (299.944 MHz,
CDCl3) d 7.29 - 7.20 (m, 3H), 7.19 - 7.12 (m, IH),
7.09 - 7.04 (m, 2H), 7.00 (d, J = 4.0 Hz, IH), 4.50
(d, J = 8.1 Hz, IH), 3.40 (quintet, J = 6.8 Hz, IH),
2.58 (td, J = 7.9, 5.3 Hz, 2H), 1.72 (dd, J =20.2, 2.2
Hz, 2H), 1.13 (d, J = 6.6 Hz, 3H) LC (method A) rt =
6.1 min. UV 254 nm. Example 31
4-w-Butoxy-N-f1-methyl-3
-phenyl-propyD-benzenesulfOnamide APCI-MS m/z: 362.2
[MH+]. LC (method A) rt = 6.7 min. UV 254 nm. Example
32
2A6-Trimemyl-N-(l-memyl-3-phenyl-propylVbenzenesulfona
mide 1H NMR (299.944 MHz, CDCl3) d 7.31 - 7.16 (m,
3H), 7.05 - 7.00 (m, 4H), 4.43 (s, IH), 3.33 (t, J =
6.5 Hz, IH), 2.67 (s, 6H), 2.64 - 2.47 (m, 2H), 2.36
(s, 3H), 1.75 - 1.67 (m, 2H), 1.14 (d, J = 6.6 Hz, 3H)
APCI-MS m/z: 332.2 [MH+]. LC (method A) rt = 6.4 min.
UV 254 nm. Example 33
N-d-Methyl-3-phenyl-propyl)-3-p-tolyloxy-benzenesulfon
amide1H NMR (299.944 MHz, CDCl3) d 7.57 - 7.53 (m,
IH), 7.29 - 7.14 (m, 6H)3 7.08 - 7.04 (m, 2H), 6.91
(dt, J = 8.9, 2.4 Hz, 2H)5 7.46 - 7.41 (m, 2H), 4.57
(s, IH), 3.38 (q, J = 6.5 Hz, IH), 2.65 - 2.46 (m,
2H), 2.36 (s, 3H), 1.69 (td, J = 8.0, 6.6 Hz, 2H),
1.09 (d, J = 6.6 Hz, 3H) APCI-MS m/z: 396.2 [MH+]. LC
(method A) it = 6.9 min. UV 254 nm. Example 34
N-[2-('2,6-Dimethyl-phenoxy
)-l-methyl-ethyll-3-nitro-benzenesulfonamid e LC
(method A) rt = 5.9 min. UV 254 nm. Example 35
4-Bromo-N-r2-(2,6-dimethyl-phenoxy
v)-l-methyl-ethyll-benzenesulfonamide LC (method A) rt
6.4 min. UV 254 nm. Example 36
N-{4-r2-(2.6-Dimethvl-phenoxvVl-methvl-ethvlsulfamoyl]
-phenvU-acetamide APCI-MS m/z: 377.2 [MH+]. LC (method
A) rt = 5.0 min. UV 254 nm.Example 37
N-[2-(2,6-Dimethyl-phenoxy
')-l-methyl-ethyll-4-nitro-benzenesulfonamide 



LC (method A) rt = 6.0 min. UV 254 nm. Example 38
4-Bromo-N-r2-(2,6-dimethyl-phenoxyVl-methyl-ethyll-2-m
ethyl-benzenesulfonamide APCI-MS m/z: 412.1, 414.1
[MH+]. LC (method A) rt = 6.7 min. UV 254 nm. Example
39
N-r2-(2,6-Dimethyl-phenoxy)-l-methyl-ethvn-4-methoxy-b
enzenesulfonamide APCI-MS m/z: 350.2 [MH+]. LC (method
A) rt = 5.8 min. UV 254 nm. Example 40
N-[2-(2,6-Dimethyl-phenoxy)-l-methyl-ethyll-4-trifluor
omethoxy-benzenesulfonamideLC (method A) rt = 6.6 min.
UV 254 nm. Example 4 1
4-tert-Butyl-N-r2-(2,6-dimetliyl-phenoxy)-l-methyl-eth
yll-benzenesulfonamide APCI-MS m/z: 376.3 [MH+]. LC
(method A) rt = 6.9 min. UV 254 nm. Example 42
4-Cyano-N-[2-(2,6-dimethyl-phenoxyVl-methyl-ethyl]-ben
zenesulfonamide LC (method A) rt = 5.7 min. UV 254 nm.
Example 43
N-r2-("2,6-Dimethyl-phenoxyVl-methyl-ethyll-4-phenoxy-
benzenesulfonamide APCI-MS m/z: 412.3 [MH+]. LC
(method A) rt = 6.8 min. UV 254 nm. Example 44
4'-Fluoro-biphenyl-4-sulfonic acid
r2-(2,6-dimethyl-phenoxyVl-methyl-ethyl]-amideAPCI-MS
m/z: 414.2 [MH+]. LC (method A) rt = 6.8 min. UV 254
nm. Example 45 N-[2-(2,6-Dimethyl-phenoxyyi-meth g
l-ethyl1-4-propyl-benzenesulfonamide APCI-MS m/z:
362.2 [MH+]. LC (method A) rt = 6.8 min. UV 254 nm.
Example 46 N-[2-( 2,6-Dimethyl-phenoxy
)-l-methyl-ethyl1-4-(4-fluoro-phenoxy)-benzenesulfonam
ide APCI-MS m/z: 430.1 [MH+]. LC (method A) rt = 6.8
min. UV 254 nm. Example 47 N-F2-f2.6-Dimethyl-phenoxvV
1-methvl-ethvn-4-f
1.1-dimethyl-propvlVbenzenesulfonamide APCI-MS m/z:
390.2 [MH+]. LC (method A) rt = 7.4 min. UV 254
nm.Example 48 Naphthalene-2-sulfonic acid
[2-(2,6-dimethyl-phenoxyVl-methyl-ethyl1-amide APCI-MS
m/z: 370.1 [MH+]. LC (method A) rt = 6.4 min. UV 254
nm. Example 49 Biphenyl-4-sulfonic acid
r2-(2,6-dimethyl-phenoxy)- 1-methyl-ethyli-amide
APCI-MS m/z: 396.2 [MH+]. LC (method A) rt = 6.8 min.
UV 254 nm. Example 50 5-Bromo-thiophene-2-sulfonic
acid [2-(2,6-dimethyl-phenoxyV 1-methyl-ethyl]-amide
LC (method A) rt = 6.4 min. UV 254 nm. Example 51
2-Bromo-N-[2-(2,6-dimethyl-phenoxyVl-methyl-ethyl]-ben
zenesulfonamide APCI-MS m/z: 398.0, 400.0 [MH+]. LC
(method A) rt = 6.2 min. UV 254 nm.Example 52
N-[2-f2,6-Dimethyl-phenoxy)-l-methyl-ethyll-3-methoxy-
benzenesulfonamide APCI-MS m/z: 350.2 [MH+]. LC
(method A) rt = 6.0 min. UV 254 nm. Example 53
4-n-Butoxy-N- r2-(2,6-dimethyl-phenoxyV1-methyl-ethyll
-benzenesulfonamide APCI-MS m/z: 392.2 [MH+]. LC
(method A) rt = 7.0 min. UV 254 nm. Example 54 N-r2-(
2,6-Dimethyl-phenoxy)-l-methyl-ethyl]-4-rpyridin-2-ylo
xyVbenzenesulfonamide APCI-MS m/z: 413.2 [MH+]. LC
(method A) rt = 6.0 min. UV 254 nm. Example 55
N-[2-(2,6-Dimethyl-phenoxyVl-methyl-ethyll-2.4.6-trime
thyl-benzenesulfonamide APCI-MS m/z: 362.2 [MH+]. LC
(method A) rt = 6.8 min. UV 254 nm.Example 56
N-r2-(2,6-Dimethyl-phenoxy )-l-methyl-ethyl1-3-t
-tolyloxy-benzenesulfonamide APCI-MS m/z: 426.2 [MH+].
LC (method A) rt = 7.1 min. UV 254 nm. Example 57
4-Bromo-2-methyl-N-(2-phenoxy-ethyl>benzenesulfonamide
LC (method A) rt = 5.9 min. UV 254 nm. Example 58
N-(2-Phenoxy-ethylV4-trifluoromethoxy-benzenesulfonami
de LC (method A) rt 5.9 min. UV 254 nm. Example 59 4-d
,1-Dimethyl-propyl)-N-C2-phenoxy-ethylVbenzenesulfonam
ide APCI-MS m/z: 348.2 [MH+]. LC (method A) rt = 6.7
min. UV 254 nm.Example 60 Biphen g l-4-sulfonic acid
(2-phenoxy-ethyD-amide APCI-MS m/z: 354.1 [MH+]. LC
(method A) rt = 6.0 min. UV 254 nm. Example 6 1
2A6-Trimethyl-N-(2-phenoxy-ethylVbenzenesulfonamide
APCI-MS m/z: 320.2 [MH+]. LC (method A) rt = 6.0 min.
UV 254 nm. Example 62
4-Bromo-N-(3-phenyl-propylVbenzenesulfonamide LC
(method A) rt = 6.0 min. UV 254 nm. Example 63
4-Bromo-2-methyl-N-f3-phenyl- rropviybenzen
esulfonamide LC (method A) rt = 6.3 min. UV 254
nm.Example 64
N-(3-Phenyl-propylV4-trifluoromethoxy-benzenesulfbnami
de LC (method A) rt = 6.2 min. UV 254 nm. Example 65
4-Methoxy-2,3,6-trimethyl-N-(3-phenyl-propyl)-benzenes
ulfonamide APCI-MS m/z: 348.2 [MH+]. LC (method A) rt
= 6.3 min. UV 254 nm. Example 66 4-t
rt-Butyl-N-(3-phenyl-propyl)-benzenesulfonamide
APCI-MS m/z: 332.2 [MH+]. LC (method A) rt 6.5 min. UV
254 nm. Example 67
4-Phenoxy-N-(3-phenyl-propyl)-benzenesulfonamideAPCI-M
S m/z: 368.2 [MH+]. LC (method A) rt = 6.4 min. UV 254
nm. Example 68 4'-Fluoro-biphenyl-4-sulfonic acid
Q-phenyl-propyD-amide APCI-MS m/z: 370.1 [MH+]. LC
(method A) rt = 6.4 min. UV 254 nm. Example 69
N-f3-Phenyl-propylV4-propyl-benzenesulfonamide APCI-MS
m/z: 318.2 [MH+]. LC (method A) rt = 6.4 min. UV 254
nm. Example 70
4-("4-Fluoro-phenoxvVN-(3-phenvl-propylVbenzenesulfona
mide APCI-MS m/z: 386.2 [MH+]. LC (method A) rt 6.5
min. UV 254 nm.Example 7 1 4-fU -Dimethyl-propylVN-f
3-rhenyl-propyiybenzenesulfbnamide APCI-MS m/z: 346.3
[MH+]. LC (method A) rt = 7.0 min. UV 254 nm. Example
72 Naphthalene-2-sulfonic acid (3-phenyl-propyD-amide
APCI-MS m/z: 326.2 [MH+]. LC (method A) rt = 6.0 min.
UV 254 nm. Example 73 Biphenyl-4-sulfonic acid
(3-phenyl-propyD-amide APCI-MS m/z: 352.1 [MH+]. LC
(method A) rt = 6.4 min. UV 254 nm. Example 74
5-Bromo-thiophene-2-sulfonic acid
(3-phenyl-propylVamide LC (method A) rt = 6.0 min. UV
254 nm.Example 75
2A6-Trimethyl-N-(3-phenyl-propyl)-benzenesulfonamide
APCI-MS m/z: 318.2 [MH+]. LC (method A) rt = 6.0 min.
UV 254 nm. Example 76 N-(3-Phenyl-propyD-3
-p-tolyloxy-benzenesulfonamide APCI-MS m/z: 382.1
[MH+]. LC (method A) rt = 6.7 min. UV 254 nm. Example
77
N-r(lS)-2-r5-Isoquinolinyloxy)-l-methylethyll-2.4.6-tr
imethylbenzenesulfonamide Chiral Step 1:
(2S)-2-[(Mesitylsulfonyl)amino]propyl
2,4,6-trimethylbenzenesulfonate L-Alaninol (4.8g,
64mmole) and 2-mesitylenesulfonyl chloride (3Og3
137mmole) were dissolved in 20OmL pyridine and stirred
at room temperature overnight. The mixture was
evaporated, dissolved in ethyl acetate(200ml) and
washed with IM HCl/aq, sat. NaHCO3/aq. The organic
layer was dried, concentrated and purified on a silica
gel column chromatography (heptane-ethylacetate).
APCI-MS m/z: 440.1 [MH+]. Step 2 : N-[(l
S)-2-(5-Isoquinolinyloxy)-
1-methylethyl]-2,4,6-trimethylbenzenesulfonamide(2S)-2
-[(Mesitylsulfonyl)amino]propyl
2,4,6-trimethylbenzenesulfonate (263mg, O. mmole) was
added to a slurry containing Cs2CO3 (487mg, 1.5mmole)
and 5- Hydroxyisoquinoline (145mg, lmmole) in 2.5mL
DMF. The reaction mixture was stirred overnight in
room teperature before it was diluted with ethyl
acetate (2OmL) and washed with lMHCl/aq. The organic
layer was dried, concentrated and purified on HPLC-C
18. 1H NMR (299.946 MHz, DMSO) d 9.54 (s, IH), 8.54
(d, J = 6.2 Hz, IH), 8.11 (d, J = 6.2 Hz, IH), 7.84
(dd, J = 15.7, 8.5 Hz, 2H), 7.67 (t, J = 8.1 Hz, IH),
7.23 (d, J = 7.3 Hz, IH), 6.83 (d, J 0.4 Hz, 2H), 4.04
- 3.92 (m, 2H), 3.65 (dq, J = 13.2, 6.6 Hz, IH), 2.50
(s, 6H), 2.11 (d, J = 11.6 Hz, 3H), 1.16 (d, J = 6.8
Hz, 3H) APCI-MS m/z: 385.1 [MH+]. Examples 78 - 83
were synthesised by a method analogous to that
described in Example 77 using
(2S)-2-[(mesitylsulfonyl)amino]propyl
2,4,6-trimethylbenzenesulfonate and the corresponding
starting materials. Example 78
N-rriSV2-riH-Indol-4-yloxyVl-methylethvn-2,4,6-trimeth
ylbenzenesulfonamid e 1H NMR (299.946 MHz, DMSO) d
10.94 (s, IH), 7.66 (d, J = 8.6 Hz, IH), 7.10 (t, J =
2.8 Hz, IH), 6.93 - 6.80 (m, 4H), 6.23 - 6.16 (m, 2H),
3.85 (dd, J = 9.7, 5.7 Hz, IH), 3.69 (dd, J - 9.7, 6.6
Hz, 2H), 3.46 - 3.37 (m, IH), 2.50 (s, 6H), 2.17 (s,
3H), 1.03 (d, J = 6.8 Hz, 2H) 



APCI-MS m/z: 373.1 [MH+]. Example 79 2,4
6-Trimethyl-N-rClSVl-methyl-2-(
'5-quinolinyloxy')ethvnbenzenesulfonamide1H NMR
(299.946 MHz, DMSO) d 9.13 (dd, J = 4.8, 1.7 Hz, IH),
8.79 (dd, J = 8.4, 0.7 Hz, IH), 7.88 (d, J = 8.6 Hz,
IH), 7.65 (d, J = 8.6 Hz5 IH), 7.83 - 7.75 (m, 2H),
7.04 (d, J = 7.7 Hz, IH), 6.82 (s, 2H), 6.72 (s, IH),
4.06 - 3.94 (m, 2H), 3.70 - 3.62 (m, IH), 2.50 (s,
6H), 2.13 (s, 3H), 1.17 (d, J = 6.8 Hz, 2H) APCI-MS
m/z: 385.3 [MH+]. Example 80 N-F(I
SV2-d3-Benzodioxol-5-yloxyVl-metliylethvn-2,4,6-trimet
hylbenzenesulfonamide iHNMR (299.946 MHz, DMSO) d 7.62
(d, J = 8.6 Hz, IH), 6.95 (s, 2H), 6.68 (d, J = 8.4
Hz, IH), 6.23 (d, J = 2.4 Hz, IH), 6.08 (dd, J 8.5,
2.5 Hz, IH), 5.89 (s, 2H), 3.67 - 3.53 (m, 2H), 3.39 -
3.30 (m, IH), 2.50 (s, 6H), 2.21 (s, 3H), 1.00 (d, J =
6.8 Hz, 3H) APCI-MS m/z: 378.2 [MH+]. Example 8 1
2A6-Trimethyl-N-[( 1S)-
1-methyl-2-('4-quinolinyloxy)ethyl]benzenesulfonamide
Chiral 1H NMR (299.946 MHz, DMSO) d 8.10 (dd, J = 8.1,
1.1 Hz, IH), 7.90 (d, J = 7.5 Hz, IH), 7.81 (d, J =
9.5 Hz, IH), 7.74 - 7.64 (m, 2H), 7.42 (ddd, J = 8.0,
6.3, 1.7 Hz, IH), 6.56 (s, 2H), 6.15 (d, J = 7.5 Hz,
IH), 4.40 (dd, J = 14.6, 4.1 Hz, IH), 3.91 (dd, J =
14.7, 10.5 Hz, IH), 3.62 (dd, J = 6.2, 3.7 Hz, IH),
2.20 (s, 6H), 2.13 (s, 3H), 1.21 (d, J = 6.6 Hz, 3H)
APCI-MS m/z: 385.1 [MH+]. Example 82
2.4.6-Trimethyl-N-rriSVl-metliyl-2-(4-quinazolinyloxy
)ethyllbenzenesulfonamideChiral HNMR (299.946 MHz,
DMSO) d 8.08 (s, IH), 7.96 (dd, J = 7.9, 1.1 Hz, IH),
7.82 - 7.76 (m, IH), 7.73 (d, J = 9.4 Hz, IH), 7.57
(dd, J = 8.0, 0.3 Hz, IH), 7.49 (ddd, J = 8.1, 7.1,
1.1 Hz, IH), 6.52 (s, 2H), 3.98 (dd, J = 12.7, 2.8 Hz,
IH), 3.70 - 3.53 (m, 2H), 2.36 (s, 6H), 1.91 (s, 3H),
1.13 (d, J = 6.4 Hz, 3H) APCI-MS m/z: 386.2 [MH+].
Example 83 2,4,6-Trimethyl-N-r(
'lSVl-metliyl-2-(8-qumolinyloxy)ethvnbenzenesulfonanii
de Chiral 1HNMR (299.946 MHz, DMSO) d 9.14 (dd, J 5.0,
1.5 Hz, IH), 9.02 (d, J = 8.1 Hz, IH), 8.04 (dd, J =
8.3, 5.0 Hz, IH), 7.82 (d, J = 8.1 Hz, IH), 7.73 (t, J
= 8.1 Hz, IH), 7.41 (d, J = 7.3 Hz, IH), 6.76 (dd, J =
0.3, 4.1 Hz, 2H), 4.21 (dd, J = 10.3, 5.3 Hz, 2H),
4.04 (dd, J = 10.3, 5.9 Hz, IH), 3.70 (dd, J = 20.9,
5.7 Hz, IH), 2.11 (d, J 7.0 Hz, 3H), 1.24 (d, J = 6.8
Hz, 3H), 2.50 (s, 6H) APCI-MS m/z: 385.1 [MH+].
Example 84 5-Fluoro-2-r ((2S)-2-rf
mesitylsulfonypaminolpropyl} oxy)benzamide
(2S)-2-[(Mesitylsulfonyl)amino]propyl
2,4,6-trimethylbenzenesulfonate L-Alaninol (4.8g,
64mmole) and 2-mesitylenesulfonyl chloride (3Og,
137mmole) were dissolved in 20OmL pyridine and stirred
at room temperature overnight. The mixture was
evaporated, dissolved in ethyl acetate (200ml) and
washed with IM HCl/aq , sat. NaHCO 3/aq.The organic
layer was dried, concentrated and purified on a silica
gel column chromatography (heptane-ethyl acetate).
APCI-MS m/z: 440.1 [MH+]. Methyl
5-fluoro-2-hydroxybenzoate 5-Fluoro-2-hydroxybenzoic
acid (468mg, 3 mmole) was refluxed in methanol (20 mL
+6 drops of cone H2SO4) overnight followed by
evaporation to dryness. The product was used in next
step without further purification.
5-Fluoro-2-hydroxybenzamide Methyl
5-fluoro-2-hydroxybenzoate was dissolved in 37% NH3/aq
( 2OmL) and stirred at 50C for 60 hours. The solution
was concentrated, diluted with ethylacetate (2OmL) and
washed with brine. The product was used in the next
step without any further purification. APCI-MS m/z:
156.0 [MH+]. Aryl ether formation :
5-Fluoro-2-({(2S)-2-[(mesitylsulfonyl)aminoJpropyl}oxy
)benzamide (2S)-2-[(Mesitylsulfonyl)amino]propyl
2,4,6-trimethylbenzenesulfonate (263mg, 0.6mmole) was
added to a slurry containing Cs2CO3 (487mg, 1.5mmole)
and 5-fluoro-2- hydroxybenzamide (app. lmmole) in
2.5mL DMF. The reaction mixture was stirred overnight
in room teperature before it was diluted with
ethylacetate (2OmL) and washed with IM HCl/aq. The
organic layer was dried, concentrated and purified on
HPLC-C 18. 1H NMR (299.946 MHz5DMSO) d 7.79 (d, J =
8.4 Hz, IH), 7.63 (s, 2H), 7.50 (dd, J = 9.5, 3.3 Hz,
IH), 7.20 (ddd, J = 9.1, 7.7, 3.4 Hz, IH), 6.99 - 6.88
(m, 3H), 3.87 (d, J = 5.9 Hz, 2H), 3.56 - 3.45 (m,
IH), 2.50 (s, 6H), 2.18 (s, 3H), 0.93 (d, J = 6.8 Hz,
3H) APCI-MS m/z: 395.2 [MH+]. Examples 85-95 were
synthesised by a method analogous to that described in
Example 84 using the corresponding starting materials.
Example 85 2-( {(2SV2-r('Mesitylsulfonyl
)amino]propylloxyV5-methylbenzamid eChiral 1H NMR
(299.946 MHz, DMSO) d 7.78 (d, J = 8.6 Hz3 IH), 7.59 -
7.51 (m, 2H), 7.40 (s, IH), 7.14 (mult, IH), 6.92 (s,
2H), 6.78 (d, J = 8.4 Hz, IH), 3.83 (d, J = 5.8 Hz5
2H), 3.50 (dd, J = 8.3, 6.6 Hz, IH), 2.50 (s, 6H),
2.20 (s, 3H), 2.18 (d, J = 3.1 Hz, 3H), 0.91 (d, J =
6.8 Hz, 3H) APCI-MS m/z: 391.1 [MH+]. Example 86
2-Hvdroxy-6-({f2SV2-rfmesitylsulfonvDammo]propyl|oxy)b
enzamide 1H NMR (299.946 MHz, DMSO) d 8.07 (d, J 22.4
Hz, 2H)3 7.79 (d, J = 8.4 Hz, IH), 7.20 (t, J = 8.3
Hz3 IH), 6.92 (s, 2H)3 6.39 (ddd, J = 21.5, 8.3, 0.8
Hz, 2H), 3.96 - 3.79 (m, 2H), 3.66 - 3.52 (m, IH),
2.50 (s, 6H)3 2.19 (s, 3H), 0.88 (d, J = 6.6 Hz, 3H)
APCI-MS m/z: 393.2 [MH+]. Example 87
5-Chloro-2-r{("2S)-2-r(mesitylsulfonyl)aminol
rropyl|oxy)benzamide 1H NMR (299.946 MHz, DMSO) d 7.79
(d3J = 8.4 Hz3 IH) 3 7.71 (t, J = 2.5 Hz3 IH) 3 7.66 -
7.60 (m, 2H)3 7.39 (dd, J =8.8, 2.9 Hz, IH) 3 6.97 (d,
J = 9.0 Hz, IH), 6.90 (s, 2H)3 3.90 (d, J = 5.9 Hz,
2H), 3.53 (dd, J = 20.7, 5.9 Hz, IH), 2.50 (s, 6H),
2.18 (s, 3H)3 0.94 (d, J = 6.8 Hz3 3H) APCI-MS m/z:
411.1 [MH+].Example 88
2-({('2S)-2-r(Mesitylsulfonyl)amino]propyl|oxyV4-methy
lbenzamide Chiral 1H NMR (299.946 MHz, DMSO) d 7.80
(d, J = 8.4 Hz, IH), 7.69 (d, J = 7.7 Hz, IH), 7.51
(s, IH), 7.35 (s, IH), 6.91 (s, 2H), 6.77 (d, J =7.9
Hz, IH), 6.73 (s, IH), 3.87 (d, J = 5.7 Hz, 2H), 3.59
- 3.45 (m, IH), 2.50 (s, 6H), 2.24 (s, 3H), 2.17 (s,
3H), 0.92 (d, J = 6.8 Hz, 3H) APCI-MS m/z: 391.1
[MH+]. Example 89
2-({(2S)-2-r(Mesitylsulfonyl)amino]propyl>oxy)benzamid
e 1H NMR (399.988 MHz, CDC13) d 8.05 (dd, J =7.8, 1.7
Hz, IH), 7.92 - 7.82 (m, IH), 7.37 (s, IH), 7.00 (t, J
= 7.6 Hz, 2H), 6.94 (s, 2H), 6.80 (d, J = 8.2 Hz, IH),
5.73 - 5.60 (m, IH), 4.05 - 3.94 (m, 2H), 3.89 - 3.78
(m, IH), 2.66 (s, 6H)5 2.29 (s, 3H), 1.13 (d5J = 6.8
Hz53H) APCI-MS m/z: 377.2 [MH+]. Example 90
4-Fluoro-2-({(2S)-2-r(mesitvlsulfonvDamino]propvU
oxy)benzamide 1HNMR (299.946 MHz, DMSO) d 7.87 - 7.79
(m, 2H), 7.49 (s, 2H)5 6.94 - 6.72 (m, 4H), 3.92 -
3.87 (m, 2H) 5 3.54 (dd, J = 8.2, 6.7 Hz5 IH) 5 2.50
(s, 6H), 2.17 (s, 3H)5 0.93 (d5J = 6.8 Hz, 3H) APCI-MS
m/z: 395.2 [MH+].Example 9 1
4-Chloro-2-(l(2SV2-[(mesitylsulfonyl)aminolprop
gl}oxy)benzamide 1H NMR (299.946 MHz, DMSO) d 7.80 (d,
J = 8.4 Hz, 2H)5 7.76 (d, J = 8.4 Hz, 2H), 7.55 (s,
2H), 7.53 (s, 2H), 7.06 - 6.99 (m, 2H), 6.90 (s, 2H),
3.91 (d, J = 5.9 Hz, 2H), 3.57 - 3.48 (m, 10H), 2.50
(s, 10H), 2.18 (s, 3H), 0.94 (d, J = 6.8 Hz, 3H)
APCI-MS m/z: 411.1 [MH+]. Example 92
5-Cvano-2-f(f2SV2-[(mesitylsulfonvDammo]propyl}oxy)ben
zamide 1H NMR (299.944 MHz, CDCl3) d 8.27 (d, J = 2.2
Hz, IH), 7.95 (s, IH), 7.69 (dd, J = 8.6, 2.4 Hz, IH),
6.97 - 6.91 (m, 3H), 6.85 (s, IH), 6.04 (d, J = 7.5
Hz, IH), 4.15 (dd, J = 9.2, 3.9 Hz, IH) 54.06 - 3.86
(m, 2H), 2.67 (s, 6H)5 2.31 (s, 3H)5 1.05 (d, J = 6.6
Hz53H) APCI-MS m/z: 402.1 [MH+]. Example 93
2-r{C2S)-2-[(Mesitylsulfonyl)ammo]propyUoxy)-5-methoxy
benzamide Chiral 1HNMR (299.946 MHz5DMSO) d 7.78 (d, J
= 8.4 Hz5 IH), 7.61 (s, IH) 5 7.49 (s, IH) 5 7.32 (d,
J = 3.1 Hz5 IH) 5 6.95 - 6.81 (m, 4H)5 3.81 (d5J = 5.7
Hz52H)5 3.68 (s5 3H)5 3.53 - 3.42 (m, IH) 52.50 (s,
6H)52.18 (s5 3H), 0.91 (d, J = 6.8 Hz5 3H)APCI-MS m/z:
407.2 [MH+]. Example 94
3-({(2S)-2-r("Mesitylsulfonyl)aminolpropyl}oxyV4-methy
lbenzamide 1H NMR (299.946 MHz, DMSO) d 7.84 (s, IH),
7.67 (d, J 8.4 Hz, IH), 7.31 (dd, J 1.6, 1.4 Hz, IH),
7.23 - 7.17 (m, 2H), 7.10 (dd, J = 7.7, 0.6 Hz, IH),
6.92 (s, 2H), 3.75 (ddd, J = 34.1, 9.7, 5.8 Hz, 2H),
3.51 - 3.41 (m, IH), 2.50 (s, 6H), 2.16 (d, J = 6.6
Hz, 3H), 2.01 (s, 3H), 1.04 (d, J = 6.8 Hz, 3H)
APCI-MS m/z: 391.1 [MH+]. Example 95
2-d(2S)-2-r(Mesitylsulfonyl)ammo1propyl|oxy)-4-methoxy
benzamide 1H NMR (299.946 MHz, DMSO) d 7.84 - 7.76 (m,
2H), 7.44 (s, IH), 7.26 (s, IH), 6.91 (s, 2H), 6.54
(ddd, J = 8.8, 4.0, 2.3 Hz, IH), 6.41 (d, J = 2.4 Hz,
IH), 3.91 - 3.86 (m, 2H), 3.74 (s, 3H), 3.54 (dd, J =
8.2, 6.5 Hz, IH), 2.50 (s, 6H), 2.17 (s, 3H), 0.91 (d,
J = 6.8 Hz, 3H) APCI-MS m/z: 407.2 [MH+]. Example 96
2,5-Dichloro-N-r(lS)-2-(isoquinolin-5-yloxy)-l-methyle
thvnthiophene-3-sulfonamide Chiral
2-[(lS)-2-Hydroxy-l-methylethyl]-lH-isoindole-l,3(2H)-
dionePhthalic anhydride (50mmole, 7.4g) was dissolved
in 10OmL toluene together with Lalaninol (50mmole,
3.9mL) and DIEA (5mmole, 900mL). The mixture was
refluxed with continues removal of water with a
Dean-Stark apparatus for two hours before it was
washed with IM HCl/aq , sat. NaHCO 3/aq. The organic
layer was dried, concentrated and used in the next
step without any further purification. APCI-MS m/z:
206.0 [MH+].
(2S)-2-(l,3-Dioxo-l,3-dihydro-2H-isoindol-2-yl)propyl
4-methylbenzenesulfonate 4-Methylbenzenesulfonyl
chloride (43mmole, 8.2g) and
2-[(lS)-2-hydroxy-lmethylethyl]-
lH-isoindole-l,3(2H)-dione (43mmole, 8.8g) were
dissolved in pyridine (20OmL) and stirred overnight in
room temperature. The mixture was evaporated,
dissolved in ethyl acetate (200ml) and washed with IM
HCl/aq, sat. NaHCO 3/aq. The organic layer was dried,
concentrated and purified on a silica gel column
chromatography (heptane-ethyl acetate). APCI-MS m/z:
360.0 [MH+].
2-[(lS)-2-(Isoquinolin-5-yloxy)-l-methylethyl]-lH-isoi
ndole-l,3(2H)-dione
(2S)-2-(l,3-Dioxo-l,3-dihydro-2H-isoindol-2-yl)propyl
4-methylbenzenesulfonate (8 mmole, 2.9g) was added to
a slurry containing Cs2CO3 (4g, 12mmole) and 5-
hydroxyisoquinoline (1.3g, 8.8mmole) in 10OmL DMF. The
reaction mixture was stirred for two hours at 100C
before it was diluted with water (20OmL) and extracted
with ethylacetate (3x1 5OmL). The combined organic
layers were dried, concentrated and purified on a
silica gel column chromatography (heptane-ethyl
acetate). Amine preparation
[(lS)-2-(Isoquinolin-5-yloxy)-l-methylethyl]amine
2-[(lS)-2-(Isoquinolin-5-yloxy)-l-methylethyl]-lH-isoi
ndole-l,3(2H)-dione (4.7mmole, 1.56g) was dissolved in
ethanol (4OmL) together with hydrazine hydrate
(14.1mmole, 684mL) and acetic acid (14.1mmole, 805mL)
and refluxed for 3 hours. Solid material was removed
by filtration and the solution was concentrated and
purified on an ion exchange column (DOWEX 50WX2-400). 



APCI-MS m/z: 203.1 [MH+].Sulfonamide coupling :
2,5-Dichloro-N-[(lS)-2-(isoquinolin-5-yloxy)-l-methyle
thyl]thiophene-3-sulfonamide
2,5-Dichlorothiophene-3-sulfonyl chloride (lOOmL,
0.3M/THF) was mixed with [(I S)-
2-(isoquinolin-5-yloxy)-l-methylethyl]amine (lOOmL,
0.3M/pyridine) and stirred overnight in ambient
temperature before it was evaporated to dryness under
reduced pressure. The residue was purified on HPLC-C 1
. APCI-MS m/z: 349.1 [MH+]. LC (method A) rt = 3.2
min. UV 254 nm. Examples 97 - 122 were synthesised by
a method analogous to that described in Example 96
using the corresponding starting materials. Example 97
N-[(lSV2-(Isoquinolin-5-yloxyVl-methylethyll-5-methyl-
l-phenyl-lH-pyrazole-4- sulfonamide Chiral APCI-MS
m/z: 423.2 [MH+]. LC (method A) rt = 3.7 min. UV 254
nm. Example 98
l-("DifluoromethylVN-rriSV2-(isoquinolin-5-yloxyVl-met
hylethyl1-3,5-dimethyl-lHpyrazole- 4-sulfonamide
Chiral APCI-MS m/z: 411.1 [MH+]. LC (method A) rt =
3.4 min. UV 254 nm. Example
99N-[dS)-2-dsoquinolm-5-yloxy)-l-methylethyll-2,5-dime
thylfuran-3-sulfonamide Chiral APCI-MS m/z: 361.1
[MH+]. LC (method A) rt = 3.6 min. UV 254 run. Example
100 2,5-Dichloro-N-r(lSVl-methyl-2-(quinolin-5-yloxy
)ethyllthiophene-3-sulfonamide Chiral APCI-MS m/z:
416.9, 419.0 [MH+]. LC (method A) rt = 4.0 min. UV 254
nm. Example 101 3-Bromo-5-chloro-N-rriS)-l-methyl-2-(
quinolin-5-yloxy ')ethyl1thiophene-2-sulfonamide
Chiral APCI-MS m/z: 460.9, 463.0 [MH+]. LC (method A)
rt = 4.1 min. UV 254 nm. Example 102
N-[riSV2-dsoquinolm-5-yloxyVl-methylethyl1-5-ri-methyl
-5-rtrifluorometh g lVlH-pyrazol-
3-yi]thiophene-2-sulfonamide APCI-MS m/z: 497.0
[MH+].LC (method A) rt = 4.5 min. UV 254 nm. Example
103
l-(DifluoromethvD-N-r(lS)-2-(isoqumolm-5-yloxy)-l-meth
ylethyl]-5-methyl-lH-pyrazole-4- sulfonamide APCI-MS
m/z: 397.1 [MH+]. LC (method A) rt = 3.3 min. UV 254
nm. Example 104 5-Methyl-N-[(lS)-l-methyl-2-(
'quinolm-5-yloxy
)ethyll-l-phenyl-lH-pyrazole-4-sulfonamide Chiral
APCI-MS m/z: 416.1 [MH+]. LC (method A) rt = 3.6 min.
UV 254 nm. Example 105 5-Chloro-N-[(lSV2-(
'isoquinolin-5-yloxy)-l-methylethyl]thiophene-2-sulfon
amide APCI-MS m/z: 383.0 [MH+]. LC (method A) rt 3.8
min. UV 254 nm. Example 106
5-Chloro-N-rdSVl-methyl-2-rqumolin-5-yloxykmyl1thiophe
ne-2-sulfonamid eAPCI-MS m/z: 383.0 [MH+]. LC (method
A) rt = 3.8 min. UV 254 nni. Example 107 Methyl
4-r{[(lSV2-(isoqumolin-5-yloxyVl-methylethyl1amino>sul
fonylV2,5-dimethyl-3- furoate Chiral APCI-MS m/z:
419.2 [MH+]. LC (method A) rt = 3.8 min. UV 254 nm.
Example 108 N-[Cl SV2-(Isoqumolin-5-yloxy)-
1-methylethylithiophene-3-sulfonamide APCI-MS m/z:
349.1 [MH+]. LC (method A) rt = 3.2 min. UV 254 nm.
Example 109
l-Ethyl-N-[dS)-2-(isoquinolin-5-yloxyVl-methylethvn-lH
-pyrazole-4-sulfonamide Chiral APCI-MS m/z: 361.1
[MH+]. LC (method A) rt = 2.9 min. UV 254 nm.Example
110
2-r(C2S')-2-{r(2,5-Dichloro-3-thienyl)siilfonyl]aminol
propyl ')oxylbenzamide APCI-MS m/z: 409.0, 410.9
[MH+]. LC (method A) rt = 4.7 min. UV 254 nm. Example
111 l-(DifluoromethylV3,5-dimethyl-N-r(lS
')-l-methyl-2-rqumolin-5-yloxy )ethyl]-lH-pyrazole-
4-sulfonamide APCI-MS m/z: 411.1 [MH+]. LC (method A)
rt = 3.4 min. UV 254 nm. Example 112
N-r(lSVl-Methyl-2-fquinolm-5-yloxy^ethyl]-5-ri-methyl-
5-rtrifluoromethylVlH-pyrazol-3-
yl]thiophene-2-sulfonamide APCI-MS m/z: 497.0 [MH+].
LC (method A) rt = 4.5 min. UV 254 nm. Example 113
1-Ethvl-N-r(lSVl-methvl-2-rquinolin-5-yloxv')ethvl1-lH
-pvrazole-4-sulfonamideChiral APCI-MS m/z: 361.1
[MH+]. LC (method A) rt = 2.9 min. UV 254 nm. Example
114
2-({(2SV2-r({5-ri-Methyl-5-rtrifluoromethylVlH-pyrazol
-3-yll-2-thienvnsulfonylV aminolpropyl}oxy)benzamide
APCI-MS m/z: 489.1 [MH+]. LC (method A) rt = 5.1 min.
UV 254 nm. Example 115 2-[(
(2SV2-([(2,5-Dimethyl-3-thienyl
)sulfonyl1ammo|propyl)oxy1benzamide APCI-MS m/z: 369.1
[MH+]. LC (method A) rt = 4.4 min. UV 254 nm. Example
116 2.5-Dimethvl-N-rdS)-l-methvl-2-(
quinolin-5-vloxv')ethvl1fiiran-3-sulfonamide Chiral
APCI-MS m/z: 361.1 [MH+].LC (method A) r t = 3.7 min.
UV 254 nm. Example 117
2-r((2S)-2-{r(2,5-Dimethyl-3-furyl)sulfonyllammo|propy
Doxy1benzamide APCI-MS m/z: 353.2 [MH+]. LC (method A)
rt = 4.2 min. UV 254 nm. Example 118 2- 11Y2SV2-C
(F1-rDifluoromethylV3 ,5-dimethyl- lH-pyrazol-4-yll
sulfonyl) amino^propyl]- oxylbenzamide Chiral APCI-MS
m/z: 403.0 [MH+]. LC (method A) rt = 3.9 min. UV 254
nm. Example 119 l-Ethyl-N-rriSV2-
soquinolm-5-yloxyVl-meth g
lethyll-3-methyl-lH-pyrazole-4- sulfonamide Chiral
APCI-MS m/z: 375.2 [MH+]. LC (method A) rt = 3.0 min.
UV 254 nm. Example 120 N-[Q
SV2-dsoquinolin-5-yloxv)-l-methvlethvll-l,3.,5-trimeth
vl-lH-pvrazole-4-sulfonamideChiral APCI-MS m/z: 375.1
[MH+]. LC (method A) rt = 2.9 min. UV 254 nm. Example
121
N-[(lS)-2-(Isoqumolm-5-yloxyVl-methylethyl]-3,5-dimeth
ylisoxazole-4-sulfonamide Chiral APCI-MS m/z: 362.2
[MH+]. LC (method A) rt = 3.3 min. UV 254 nm. Example
122
N-[(lS)-2-(Isoqumolm-5-yloxy)-l-methylethyll-2,5-dimet
hylthiophene-3-sulfonamide Chiral APCI-MS m/z: 377.2
[MH+]. LC (method A) rt = 3.8 min. UV 254 nm. Example
123 2,4,6-Trimethyl-N-(dSVl-methyl-2-r(
'8-methylaumolin-5-vDaminolethyl>- benzenesulfonamide
Chiral(2S)-2-[(Mesitylsulfonyl)amino]propyl
2,4,6-trimethylbenzenesulfonate was prepared as
described in Example 77.
2,4,6-Trimethyl-N-{(lS)-l-methyl-2-[(8-methylquinolin-
5-yl)amino]ethyl}benzenesulfonamide
(2S)-2-[(Mesitylsulfonyl)amino]propyl
2,4,6-trimethylbenzenesulfonate ( 132mg, 0.3mmole) and
8-methylquinolin-5-amine (47mg, 0.3mmole) were
dissolved in NMP (ImL) and heated to 130C for 2 hours.
The reaction mixture was purified directly on HPLC-C
18. 1H NMR (399.99 MHz, DMSO) d 8.80 (d, J 5.2 Hz, IH)
3 8.34 (d, J 9.4 Hz, IH), 7.57 (d, J = 8.4 Hz, IH),
7.36 (dd, J 8.6, 4.1 Hz, IH), 7.19 (d, J = 7.8 Hz,
IH), 6.83 (s, 2H), 6.11 (d, J = 7.8 Hz, IH), 6.06 (t,
J = 5.6 Hz, IH), 3.38 (q, J = 7.1 Hz, IH), 3.06 (dd, J
= 13.7, 8.1 Hz, 2H), 2.50 (s, 6H), 2.49 (s, 3H), 2.14
(s, 3H), 1.01 (d, J = 6.6 Hz, 3H) APCI-MS m/z: 398.1
[MH+]. Examples 124-129 were synthesised by a method
analogous to that described in Example 123 using the
corresponding starting materials.xample 124
.-Trimethyl-N-lflSVl-methyl- -rr
-methylqumolin-S-vDaminoiethyll - enzenesulfonamide
Chiral H NMR (399.99 MHz, DMSO) d 8.80 (d, J = 3.0 Hz,
IH), 8.34 (d, J = 7.6 Hz, IH), 7.57 (s, H), 7.36 (dd,
J = 8.4, 4.1 Hz, IH), 7.19 (d, J = 7.8 Hz, IH), 6.83
(s, 2H), 6.11 (d, J = 7.8 Hz, H), 6.07 (t, J = 5.6 Hz,
IH) 3 3.40 - 3.33 (m, IH), 3.06 (d, J = 5.3 Hz, 2H),
2.50 (s, 6H), 2.50 , 3H), 2.14 (s, 3H), 1.01 (d, J =
6.5 Hz, 3H) LPCI-MS m/z: 398.1 [MH+]. Example 125
I-[Y1S)-2-( 1H-Indazol-4-ylamino)- 1-methylethyl]
-2A6-trimethylbenzenesulfonamide Chiral HNMR (399.991
MHz, cd3cn) d 7.92 (s, IH), 7.03 (d, J =7.7 Hz, IH),
6.87 (t, J = 7.8 Hz, :H), 6.81 (s, 2H)5 6.21 (d, J =
7.4 Hz, IH), 5.68 (d, J = 8.1 Hz, IH), 3.60 - 3.49 (m,
IH), 3.21 mult, 2H), 2.51 (s5 6H), 2.18 (s, 3H), 1.14
(d, J = 6.6 Hz, 3H) ^PCI-MS m/z: 373.1 [MH+]. kample
126
L4.6-Trimethyl-N-[dSVl-methyl-2-(quinolin-5-ylammo)eth
yl]benzenesulfonamide Chiral 



HNMR (299.946 MHz, cd3cn) d 8.80 (d, J = 4.0 Hz, IH),
8.10 (d, J = 8.6 Hz, IH), 7.34 mult, 3H), 6.74 (s,
2H), 6.36 (d, J = 7.7 Hz, IH), 5.68 (d, J = 7.9 Hz,
IH), 5.23 (s, IH), 3.57 mult, IH), 3.18 (mult, 2H),
2.51 (s, 6H), 2.12 (s, 3H), 1.17 (d, J = 6.6 Hz,
3H)JPCI-MS m/z: 384.1 [MH+]. xample 127 [-r(lS
")-2-(lH-Indazol-6-ylammo)-l-methylethyll-2
4,6-trimethylbenzenesulfonamide HNMR (399.991 MHz,
cd3cn) d 7.83 (s, IH), 7.41 (d, J = 8.7 Hz, IH), 6.90
(s, 2H), 6.38 id, J = 8.8, 1.9 Hz, IH), 6.34 (s, IH),
5.63 (d, J = 8.1 Hz, IH), 3.46 (t, J 6.5 Hz, IH), 3.07
td, J = 13.4, 7.7 Hz, 2H), 2.56 (s, 6H), 1.10 (d, J
=6.6 Hz, 3H), 2.17 (s, 3H) PCI-MS m/z: 373.1 [MH+].
Example 128 ^.e-Trimethyl-N-ldSVl-methyl-
-r^-methylquinolin-S-vDaminoiethvUenzenesulfonamide
Chiral H NMR (399.991 MHz, cd3cn) d 7.99 (d, J = 8.7
Hz, IH), 7.36 (t, J = 8.0 Hz, IH), 7.23 (d, J 8.7 Hz,
IH), 7.17 (d, J = 8.4 Hz, IH), 6.77 (s, 2H), 6.31 (d,
J = 7.7 Hz, IH), 5.69 (d, J = 6.7 Iz, IH), 5.17 (s,
IH), 3.56 (d, J = 6.0 Hz, IH), 3.16 (mult, 2H), 2.64
(s, 3H), 2.52 (s, 6H), 14 (s, 3H), 1.17 (d, J = 6.7
Hz, 3H) ^PCI-MS m/z: 398.1 [MH+]. Example 129 <J-rp
SV2-dH-Indazol-5-vlaminoVl-methvlethv
p-2,4,6-trimethvlbenzenesulfonamideHNMR (399.991 MHz,
cd3cn) d 7.85 (s, IH), 7.39 (d, J = 8.6 Hz, IH) 3 6.95
(s, 2H), 6.85 (s, H), 6.83 (d, J = 2.1 Hz, IH) 5.82
(d, J = 8.2 Hz3 IH) 3 3.50 (t, J = 6.4 Hz3 IH) 3 3.12
(mult, H), 2.57 (s3 6H), 2.21 (s, 3H), 1.06 (d, J =
6.7 Hz3 3H) PCI-MS m/z: 373.1 [MH+]. xample 130 [-((1S
2- {r2-Chloro-4-fmethylsulfonyl)phenyll amino}
-1-methylethylV2,4,6- imethylbenzenesulfonamide HNMR
(399.99 MHz 3DMSO) d 7.63 (d, J = 2.1 Hz, IH) 3 7.55
(s, IH) 3 7.47 (dd3J = 8.7, 2.0 Iz3 IH) 3 6.89 (s,
2H), 6.58 (d, J = 8.8 Hz, IH) 3 6.16 (t, J = 5.8 Hz,
IH) 3 3.22 - 3.03 (m, 6H)3 .51 (s, 6H)3 2.20 (s, 3H),
1.01 (d, J = 6.5 Hz3 3H) PCI-MS m/z: 445.0 [MH+].
Examples 131-144 were prepared via the aryl ether
formation as described in Example 4, using
(2S)-2-[(mesitylsulfonyl)amino]propyl
2,4,6-trimethylbenzenesulfonate and the orresponding
starting materials. Example 131
J-rflSV2-r4-Cvano-2.6-dimethylphenoxyVl-methylethyl1-2
,4,6- rimethylbenzenesulfonamide H NMR (299.946
MHz3DMSO) d 7.76 (d, J = 8.4 Hz3 IH) 3 7.50 (s, 2H)3
7.01 (s, 2H)3 3.82 - i.71 (m, OH)3 3.57 - 3.37 (m,
3H)3 2.55 (s, 6H)3 2.24 (s, 3H)3 2.10 (s, 6H)3 1.13
(d, J = 6.6 Hz3 >H) ^PCI-MS m/z: 387.2[MH+].NEW
MODIFIED RELEASE PEELET FORMULATIONS FOR PROTON PUMP
INHIBITORS Field of the invention This invention
relates to an oral solid pharmaceutical dosage form
comprising an acid sensitive proton pump inhibitor
(including combinations of proton pump inhibitors), as
only active drug in enteric coated delayed release
pellets, as well as a process for their manufacture
and the use of such dosage forms in medical treatment
of gastrointestinal disorders. Background of the
invention and prior art Acid sensitive H , K -ATPase
inhibitors also named as gastric proton pump
inhibitors are for instance compounds known under the
generic names omeprazole, lansoprazole, pantoprazole,
rabeprazole, leminoprazole and esomeprazole. Some of
these compounds are disclosed in EP-A1-0005129,
EP-A1-124495, WO 94/27988, EP-A1-174726, EP-Al- 166287
and GB 2163747. These pharmaceutical substances are
useful for inhibiting gastric acid secretion in
mammals including man by controlling gastric acid
secretion at the final step of the acid secretory
pathway and thus reduce basal and stimulated gastric
acid secretion irrespective of stimulus. In a more
general sense, they may be used for prevention and
treatment of gastric-acid related diseases in mammals
and man, including e.g. reflux oesophagitis,
gastritis, duodenitis, gastric ulcer, duodenal ulcer
and Zollinger- Ellison syndrom. Furthermore, they may
be used for treatment of other gastrointestinal
disorders where gastric acid inhibitory effect is
desirable e.g. in patients on NSAID therapy, in
patients with Non Ulcer Dyspepsia, and in patients
with symptomatic gastro-oesophageal reflux disease
(GORD). They may also be used in patients in intensive
care situations, in patients with acute upper
gastrointestinal bleeding, pre-and post-operatively to
prevent aspiration ofgastric acid, to prevent post-
operative nausea and vomiting (PONV) and treat stress
ulceration. Further, they may be useful in the
treatment of sleep disturbance, psoriasis as well as
in the treatment of Helicobacter infections and
diseases related to these. Enteric coated formulations
comprising a proton pump inhibitor (in the following
also referred to as PPI), and formulations intended to
deliver a PPI after a delayed period of time have
earlier been reported. However, currently available
formulations of PPIs still have some shortcomings and
limitations. The efficacy of acid control during PPI
treatment is greater during daytime and after meals
than during the night, which may have therapeutic
consequences. A recent US study showed that nocturnal
heartburn affects nearly 80% of individuals with GERD,
resulting in sleep disturbance in 75% of these
patients. The consequence of this is an impaired daily
function in many patients (Shaker et al, AM J
Gastroentrol 2003; 98 (7): 1487 - 93). Furthermore,
there are some type of patients for which a more
intensive gastric acid inhibition than the
conventional once daily treatment might be needed. It
has been shown that nocturnal gastric acid suppression
can be significantly improved by splitting a 40 mg
esomeprazole dose into 20 mg bid. This treatment
regimen provides both rapid and sustained acid
suppression (Hammer et al, Alimentary Pharmacol Ther
2004; 19 (19): 1105 - 10). The present invention
claiming an oral dosage form comprising two PPI
releasing portions has been developed with the aim to
securing an effective acid control over the whole 24-
hour period, thus removing the necessity for twice
daily dosing. This will provide an aid of use and
patient compliance. Such a modified release
formulation would also result in a greater efficacy in
acid secretion inhibition, especially at night,
compared with the conventional formulations of PPIs.
EP 247983 (AB Hassle) describes dosage forms of
omeprazole or an alkaline salt of omeprazole wherein
the active ingredient together with an alkaline
reacting compound is formulated into a core material
having a subcoating layer disposed thereon and an
enteric coating as the outer layer. The dosage forms
are intended to release the active ingredient rapidly
in the small intestines after passage of the acidic
milieu of the stomach.WO 9601623 and WO 9601624 (Astra
AB) describe tableted dosage forms of omeprazole,
esomeprazole and other proton pump inhibitors, wherein
enteric coating layered pellets together with tablet
excipients are compressed into a multiple unit
tableted dosage form. It is essential in these
tableted formulations that the enteric coating layer
can withstand the compression forces during
tabletting. WO 9932093 Al (Astra AB) discloses an
enteric coated pharmaceutical dosage form comprising
an 11" ,K+-ATPaSe inhibitor. The formulation comprises
at least two portions of the H 5K+-ATPaSe inhibitor to
be released in at least two consecutive pulses. At
least one of the portion has a delayed release. Those
pellets or tablets giving the delayed release pulse
include a surrounding lag time controlling layer,
which is a semipermeable membrane comprising a water
resistant polymer, and which disrupts after a desired
time. There is no disclosure of a combination of a
delay release modifying layer and a lag time
controlling layer, wherein the latter consists mainly
of a high viscosity water soluble polymer. US 5885616
(Impax Pharmaceuticals Inc.) discloses a single bead
drug delivery system which can provide a two-step
release of an active agent to facilitate an immediate
yet sustained drug delivery. It does not disclose a
lag time controlling layer comprising a high viscosity
water soluble polymers as the only or the essential
polymer. Neither does it disclose or suggest this type
of delivery system for PPI's. WO 9819668 (Sharmatek)
is directed to a multicompartment delayed release drug
delivery system for acid sensitive drugs like
omeprazole. The delayed release is related to a
delayed release enteric barrier providing
gastro-resistant behaviour for delivering omeprazole
in the proximal segment (pH 5-6) of the
gastrointestinal tract. This enteric barrier comprises
enteric coating polymers as material of this layer.
There is no disclosure of a high viscosity water
soluble polymer.EP 1194 131 Bl (Sanofi-Synthelabo)
discloses a controlled release dosage form producing
at least a timed pulse. The delayed release is
achieved with a coating comprising one or more ammonio
methacrylate copolymers (waterinsoluble polymers). The
drug may be omeprazole. It does not disclose a lag
time controlling layer comprising a high viscosity
water soluble polymers as the only or the essential
polymer. Neither does it disclose any delay release
modifying layer according to the invention in the
present application, nor any enteric coating layer. WO
0158433 (Eurand) discloses a pharmaceutical dosage
form such as a capsule, comprising a multitude of
multicoated particulates as beads, pellets or
granules. If the beads are not immediate release beads
they have at least two coated membrane barriers. One
of them is composed of an enteric polymer while the
second membrane barrier is composed of a mixture of a
water insoluble polymer and an enteric polymer.
Further, they also have an optional intermediate
membrane containing an acid. It does not disclose a
lag time controlling layer comprising a high viscosity
water soluble polymer as the only or the essential
polymer. Neither does it disclose or suggest this
delivery system for PPI's. WO 0124777 (American Home
Products) discloses a pharmaceutical formulation for
once daily administration providing a phased release
of a drug or particularly multiphase delivery of PPI's
such as perprazole (nowadays known as esomeprazole).
The core is surrounded by an outer semi-permeable
membrane comprising a permeable water insoluble
polymer and at least 50% by weight of glidant. The
dosage form lacks an enteric coat. This patent
application does not disclose a lag time controlling
layer comprising a high viscosity water soluble
polymer as the only or the essential polymer. US
6749867 B (Robinson, J.R. and McGinity, J.W.) presents
a time-release dosage form for acid-sensitive drugs or
more particularly omeprazole, including a
drug-containing core surrounded by an inert
time-release coating, being water soluble or water
erodible, delaying release to generally 0.5-5.0 hours
after administration. The formulation has no enteric
coat.WO 2000078293 Al (AstraZeneca AB) presents a
dosage form for omeprazole or an alkaline salt
thereof, S-omeprazole or an alkaline salt thereof, as
active ingredient in a core together with alkaline
additive(s) and swelling agent(s). The core is coated
with a semipermeable membrane, achieving a delayed
release starting when the membrane disrupts. The
polymers disclosed for use in the semipermeable
membrane are water insoluble polymers. The
formulations have no enteric coat. EP 1086 694 A2
(Laboratorios Del Dr. Esteve, S.A.) presents a solid
oral pharmaceutical formulation for acid sensitive
benzimidazoles in the form of pellets. The pellets
have at least a system for modified release that
achieve slow release profiles by an intermediate layer
comprising a combination of an inert, non-alkaline
polymer insoluble in water (ethylcellulose) and an
inert, non-alkaline polymer soluble in water
(hydroxypropyl methyl cellulose). The slow release
pellets can be mixed with fast release pellets and
formulated into capsules or tablets. WO 2002053097 A2
(Tap Pharmaceutical Products, Inc. USA) presents a
non-enteric coated carrier for a proton pump
inhibitor, including a bicarbonate or a carbonate salt
of a Group IA metal. None of these previously
described formulations disclosed a dosage form having
a combination of a delay release modifying layer and a
lag time controlling layer, the latter comprising a
high viscosity water soluble polymer, or discloses a
dosage form having a dissolution pattern as described
in this patent application. There is still a need for
a dosage form comprising an acid sensitive PPI in
which formulation the PPIwill be transported intact
through the stomach and then after a further desired
delay time the dose of the PPI will be rapidly
released, together with a PPI portion that is rapidly
released directly after the passage of the stomach
without any further delay time.One way to produce such
formulations is to construct them as layered pellets.
Pellets have advantageous properties in vivo compared
to tablets, e.g. in respect of gastrointestinal
transit properties, such as shorter residence time in
the stomach and less variance of the same. 



Manufacturing processes for layered pellets comprise
most frequently some type of fluidized bed spraying
processes. Problems experienced with this technique,
especially when spraying a solution of a high
viscosity hydrophilic polymer, is that the processing
times are often too long for practical use. Brief
description of the invention The invention relates in
one aspect to an oral solid pharmaceutical dosage form
comprising as the single active drug an acid sensitive
proton pump inhibitor (PPI), the dosage form comprises
two PPI releasing portions, pellets releasing the PPI
with a delayed release pulse and pellets releasing the
PPI with an immediate release pulse, wherein the PPI
is formulated into a core material in the form of
pellets and the pellets giving the delayed release
pulse have the following layers in the given order on
the core material; a delay release modifying layer, a
lag time controlling layer comprising as essential
component a high viscosity water soluble polymer, an
optional subcoating layer, and an outer enteric
coating layer; in which dosage form said pellets are
comprised together with a portion of pellets giving
immediate release of the PPI, which have an optional
subcoating layer and an outer enteric coating layer on
the core material. The immediate release is achieved
as described earlier in the art, as immediate release
enteric coated pellets/tablets or as quick dissolving
layer on a tablet with the dissolution for this
immediate portion only restricted by an enteric coat.
The delayed release is achievedas described below and
defined in the claims. Further information can be
extracted from the Examples of the invention. In a
second aspect of the invention the oral solid
pharmaceutical dosage form is comprising as the single
active drug an acid sensitive proton pump inhibitor
(PPI), the dosage form comprises one population of
pellets with two PPI releasing portions, each pellets
giving a delayed release pulse and an immediate
release pulse, wherein the PPI is formulated into a
core material in the form of pellets and the pellets
having delayed release have the following layers in
the given order on the core material; a delay release
modifying layer, a lag time controlling layer
comprising as essential component a high viscosity
water soluble polymer, followed by a layer comprising
a 2nd PPI portion, an optional subcoating layer and an
outer enteric coating layer. The finalized dosage
forms of the invention comprise as one element an
immediate release portion (releasing the PPI
immediately after passing of the acidic milieu of the
stomach) and as a second element a delayed release PPI
portion, which after first passing the acidic milieu
of the stomach and then is released after a further
lag time (with negligable release) which is being in
the range of 1 - 10 hours,. It has now surprisingly
been found that the dosage forms of the invention have
improved dissolution characteristics. These are that
besides having a further delay (besides the one
resulting from the enteric coating) the dissolution of
the delayed pulse is more distinct than in prior art.
This has been found to be an attribute of the combined
delay release modifying layer and lag-time controlling
layer. This more distinct dissolution effect can be
seen as an increased steepness for the dissolution
curve for the delayed pulse once the dissolution
commences. The embodiments of the invention have a
dissolution of PPI from the delayed pulse wherein the
steepness is estimated as the average % per minute
released of the drug, duringthe time elapsed between
dissolution of 10% PPI until dissolution of 90% PPI
(PPI in the delayed pulse). The PPI release is
measured and the steepness can e.g. be graphically
evaluated after measurement. The time period is
usually less than approx. 130 minutes. For
illustration, see Figure 1. Measurement is done as
described under the heading "Definitions" under
"Detailed description of the invention". The acid
sensitive proton pump inhibitors are formulated into
pellet cores according to conventional methods,
together with pharmaceutically acceptable excipients.
The pellet cores are coated with a delay release
modifying layer before applying the lagtime
controlling layer. This is accomplished by a further
aspect of the invention, being a new inventive process
for applying the lag-time controlling layer, in which
process the core material comprising the acid
sensitive proton pump inhibitor as single active
ingredient (and coated with the delay release
modifying layer) are coated with a high viscosity
water soluble polymer (like e.g. hydroxypropyl methyl
cellulose, also referred to as HPMC in the following,
4000 cps), in a dispersion. Using a dispersion of the
high viscosity water soluble polymer makes the process
advantegeous in aspects like possibility of using
higher concentration when spraying in a continuous
mode, i.e. higher than compared with solutions, and
possibility of using a higher spraying rate thereby
giving a reduced processing time. This simplifies the
process, makes it industrially more attractive and
more economic than existing spraying techniques for
these types of polymers. Reported problems like
clogging are also avoided, and thus there is a reduced
need for addition of extra additives, e.g.
anti-tacking agents. Another advantage obtained with
the new process is the improved release characteristic
of the acid sensitive proton pump inhibitor from the
products having the combination of adelay release
modifying layer and a lag time controlling coat
applied on the pellet cores before the outer enteric
coating is applied. A third aspect of the invention is
to use an alkaline quality of the high viscosity water
soluble polymer in the lag time controlling layer,
such as e.g. hydroxypropyl methyl cellulose or of
hydroxyethyl cellulose (the latter also referred to as
EEC in the following). This gives i.a. stability
advantages. A double pulse dissolution is achieved
either by mixing of the enteric coated delayed pulsed
release pellets with enteric coated instant/immediate
releasing pellets/tablets, the latter prepared
according to the art (e.g. described in EP 247983, WO
9601623 and WO 9601624), and filling them into
capsules or incorporating the mixture together with
suitable tableting excipients into a tablet by
compression, or by coating the lag-time coated cores
with a further, second portion of the PPI in a fast
releasing/dissolving layer, and before the final
coating with an enteric coat, optionally preceded by a
subcoating after the PPI comprising layer. Doses
foreseen to be used in the double pulsed embodiment of
the invention is in the range of 2 -500 mg divided
into an immediate release portion and a delayed
release portion of the acid sensitive proton pump
inhibitor, suitably in combinations of e.g. equal
doses e.g. 60 mg + 60 mg, but doses divided into
variable proportions are also contemplated, like e.g
40 mg + 120 mg. Doses foreseen, for the single delayed
release pulse formulation embodiment, being comprised
in the final preparation, are in the range of 1 - 400
mg. The dosage forms are advantageously used to
provide a method of treatment for Crohn's disease,
gastric bleeding, ulcerous colitis, gastric ulcers,
duodenal ulcers, gastroesoephagal reflux disease and
the other diseases mentioned above.Brief description
of the drawings Figure 1 illustrates some of the
definitions used in this application. See also the
text in the part "Definitions" before the Examples. 5
Figure 2 illustrates the release profile obtained from
the embodiments obtained in Example 1. Figure 3
illustrates the release profile obtained from the
embodiments obtained in Example I0 2. Figure 4
illustrates the release profile obtained from the
embodiments obtained in Example 3 is Figure 5
illustrates the release profile obtained from the
embodiments obtained in Example 4. Figure 6
illustrates the release profile obtained from the
embodiments obtained in Example 5. 20 Figure 7
illustrates the release profile obtained from the
embodiments obtained in Example 6. Figure 8
illustrates the release profile obtained from the
embodiments obtained in Example 2S 7 . Figure 9
illustrates the release profile obtained from the
embodiments obtained in Example 8. 30Detailed
description of the invention The dosage forms of the
invention comprise an acid sensitive proton pump
inhibitor (also 5 referred to as PPI in the following)
as only active drug. In one special embodiment of the
invention, the PPI in the immediate release pulse is
another one than the PPI in the delayed release pulse.
Still this dosage form comprises only PPI's as active
drug. 10 These drugs, acid sensitive PPI's, are
compounds of the general formula I , an alkaline salt
thereof, one of the single enantiomers thereof or an
alkaline salt of one of the enantiomers I 5 wherein
Heti is 20 Het2 isX = wherein N in the benzimidazole
moiety means that one of the ring carbon atoms
substituted by R5- R9 optionally may be exchanged for
a nitrogen atom without any substituents; Rl, R2 and
R3 are the same or different and selected from
hydrogen, alkyl, alkoxy optionally substituted by
fluorine, alkylthio, alkoxyalkoxy, dialkylamino,
piperidmo, morpholino, halogen, phenyl and
phenylalkoxy; R4 and R5 are the same or different and
selected from hydrogen, alkyl and arylalkyl; R5' is
hydrogen, halogen, trifluoromethyl, alkyl or alkoxy;
R6-R9 are the same or different and selected from
hydrogen, alkyl, alkoxy, halogen, haloalkoxy,
alkylcarbonyl, alkoxycarbonyl, oxazolinyl, and
trifluoroalkyl, or adjacent groups R6-R9 form ring
structures which may be further substituted; RlO is
hydrogen or forms an alkylene chain together with R3
and Rl 1 and Ri2 are the same or different and
selected from hydrogen, halogen or alkyl.In the above
definitions alkyl groups, alkoxy groups, and moieties
thereof may be branched or straight Ci-C9-chains or
comprise cyclic alkyl groups, for example
cycloalkylalkyl. Examples of specifically interesting
compounds according to formula I areNEW MODIFIED
RELEASE TABLET FORMULATIONS FOR PROTON PUMP INHIBITORS
Field of the invention This invention relates to an
oral solid pharmaceutical dosage form comprising an
acid sensitive proton pump inhibitor (including
combinations of proton pump inhibitors) as only active
drug in enteric coated delayed release tablets, as
well as an improved process for their manufacture and
the use of such dosage forms in medical treatment of
gastrointestinal disorders. Background of the
invention and prior art Acid sensitive H , K -ATPase
inhibitors also named as gastric proton pump
inhibitors are for instance compounds known under the
generic names omeprazole, lansoprazole, pantoprazole,
rabeprazole, leminoprazole and esomeprazole. Some of
these compounds are disclosed in EP-A1-0005129,
EP-A1-124495, WO 94/27988, EP-A1-174726, EP-Al- 166287
and GB 2163747. These pharmaceutical substances are
useful for inhibiting gastric acid secretion in
mammals including man by controlling gastric acid
secretion at the final step of the acid secretory
pathway and thus reduce basal and stimulated gastric
acid secretion irrespective of stimulus. In a more
general sense, they may be used for prevention and
treatment of gastric-acid related diseases in mammals
and man, including e.g. reflux oesophagitis,
gastritis, duodenitis, gastric ulcer, duodenal ulcer
and Zollinger- Ellison syndrom. Furthermore, they may
be used for treatment of other gastrointestinal
disorders where gastric acid inhibitory effect is
desirable e.g. in patients on NSATD therapy, in
patients with Non Ulcer Dyspepsia, and in patients
with symptomatic gastro- oesophageal reflux disease
(GORD). They may also b e used in patients in
intensive care situations, in patients with acute
upper gastrointestinal bleeding, pre-and
post-operatively to prevent aspiration ofgastric acid
and to prevent post-operative nausea and vomiting
(PONV), and treat stress ulceration. Further, they may
be useful in the treatment of psoriasis, sleep
disturbance as well as in the treatment of
Helicobacter infections and diseases related to these.
Enteric coated formulations comprising proton pump
inhibitors (in the following also referred to as
PPI's), and formulations intended to deliver PPI's
after a delayed period of 



time have earlier been reported. However, currently
available formulations of PPIs still have some
shortcomings and limitations. The efficacy of acid
control during PPI treatment is greater during daytime
and after meals than during the night, which may have
therapeutic consequences. A recent US study showed
that nocturnal heartburn affects nearly 80% of
individuals with GERD, resulting in sleep disturbance
in 75% of these patients. The consequence of this is
an impaired daily function in many patients (Shaker et
al, AM J Gastroentrol 2003; 98 (7): 1487 - 93).
Furthermore, there are some type of patients for which
a more intensive gastric acid inhibition than the
conventional once daily treatment might be needed. It
has been shown that nocturnal gastric acid suppression
can be significantly improved by splitting a 40 mg
esomeprazole dose into 20 mg bid. This treatment
regimen provides both rapid and sustained acid
suppression (Hammer et al, Alimentary Pharmacol Ther
2004; 19 (19): 1105 - 10). The present invention
claiming an oral dosage form comprising two PPI
releasing portions has been developed with the aim to
securing an effective acid control over the whole 24-
hour period, thus removing the necessity for twice
daily dosing. This will provide an aid of use and
patient compliance. Such a modified release
formulation would also result in a greater efficacy in
acid secretion inhibition, especially at night,
compared with the conventional formulations of PPIs.
EP 247983 (AB Hassle) describes dosage forms of
omeprazole or an alkaline salt of omeprazole wherein
the active ingredient together with an alkaline
reacting compound is formulated into a core material
having a subcoating layer disposed thereon and an
entericcoating as the outer layer. The dosage forms
are intended to release the active ingredient rapidly
in the small intestines after passage of the acidic
milieu of the stomach WO 9601623 and WO 9601624
describe tableted dosage forms of omeprazole and other
proton pump inhibitors, wherein enteric coating
layered pellets together with other excipients are
compressed into a multiple unit tableted dosage form.
It is essential in these tableted formulations that
the enteric coating layer can withstand the
compression forces during tabletting. WO 9932093 Al
(Astra AB) discloses an enteric coated pharmaceutical
dosage form comprising an H ,K+-ATPase inhibitor. The
formulation comprises at least two portions of the
IT\,K+-ATPase inhibitor to be released in at least two
consecutive pulses. At least one of the portion has a
delayed release. Those pellets or tablets giving the
delayed release pulse include a surrounding lag time
controlling layer, which is a semipermeable membrane
comprising a water resistant polymer, and which
disrupts after a desired time. There is no disclosure
of a combination of a delay release modifying layer
and a lag time controlling layer wherein the latter
consists mainly of a high viscosity water soluble
polymer. US 5885616 (Impax Pharmaceuticals Inc.)
discloses a single bead drug delivery system which can
provide a two-step release of active agent to
facilitate an immediate yet sustained drug delivery.
It does not disclose a lag time controlling layer
comprising a high viscosity water soluble polymer as
the only or the essential polymer. Neither does it
disclose or suggest this delivery system for PPI's. WO
9819668 (Sharmatek) is directed to a multicompartment
delayed release drug delivery system for acid
sensitive drugs like omeprazole. The delayed release
is related to a delayed release enteric barrier
providing gastro-resistant behaviour for delivering
omeprazole in the proximal segment (pH 5-6) of the
gastrointestinal tract. This enteric barrier
comprisesenteric coating polymers as material of this
layer. There is no disclosure of a high viscosity
water soluble polymer. EP 1194131 Bl
(Sanofi-Synthelabo) discloses a controlled release
dosage form producing at least a timed pulse. The
delayed release is achieved with a coating comprising
one or more ammonio methacrylate copolymers (water
insoluble polymers). The drug may be omeprazole. It
does not disclose a lag time controlling layer
comprising a high viscosity water soluble polymers as
the only or the essential polymer. Neither does it
disclose any delay release modifying layer according
to the invention in the present application, nor any
enteric coating layer. WO 0158433 (Eurand) discloses a
pharmaceutical dosage form such as a capsule,
comprising a multitude of multicoated particulates as
beads, pellets or granules. If the beads are not
immediate release beads they have at least two coated
membrane barriers. One of them is composed of an
enteric polymer while the second membrane barrier is
composed of a mixture of a water insoluble polymer and
an enteric polymer. Further, they also have an
optional intermediate membrane containing an acid. It
does not disclose a lag time controlling layer
comprising a high viscosity water soluble polymer as
the only or the essential polymer. Neither does it
disclose or suggest this delivery system for PPI's. WO
0124777 (American Home Products) discloses a
pharmaceutical formulation for once daily
administration providing a phased release of a drug or
particularly multiphase delivery of PPI's such as
perprazole (nowadays known as Esomeprazole). The core
is surrounded by an outer semi-permeable membrane
comprising a permeable water insoluble polymer and at
least 50% by weight of glidant. The units lack an
enteric coat. The patent application does not disclose
a lag time controlling layer comprising a high
viscosity water soluble polymer as the only or the
essential polymer. US 6749867 B (Robinson, J.R. and
McGinity, J.W.) presents a time-release dosage form
for acid-sensitive drugs or more particularly
omeprazole, including a drug-containing coresurrounded
by an inert time-release coating, being water soluble
or water erodible, delaying release to generally
0.5-5.0 hours after administration. The formulation
has no enteric coat. WO 2000078293 Al (AstraZeneca AB)
presents a dosage form for omeprazole or an alkaline
salt thereof, S-omeprazole or an alkaline salt
thereof, as active ingredient in a core together with
alkaline additive(s) and swelling agent(s). The core
is coated with a semipermeable membrane, achieving a
delayed release starting when the membrane disrupts.
The polymers disclosed for use in the semipermeable
membrane are water insoluble polymers. The
formulations have no enteric coat. EP 1086 694 A2
(Laboratorios Del Dr. Esteve, S.A.) presents a solid
oral pharmaceutical formulation for acid sensitive
benzimidazoles in the form of pellets. The pellets
have at least a system for modified release that
achieve slow release profiles by an intermediate layer
comprising a combination of an inert, non-alkaline
polymer insoluble in water (ethylcellulose) and an
inert, non-alkaline polymer soluble in water
(hydroxypropyl methyl cellulose). The slow release
pellets can be mixed with fast release pellets and
formulated into capsules or tablets. WO 2002053097 A2
(Tap Pharmaceutical Products, Inc. USA) presents a
non-enteric coated carrier for a proton pump
inhibitor, including a bicarbonate or a carbonate salt
of a Group IA metal. None of these previously
described formulations disclosed a dosage form having
a combination of a delay release modifying layer and a
lag time controlling layer, the latter comprising a
high viscosity water soluble polymer or discloses a
dosage form having a dissolution pattern as described
in this patent application. There is still a need for
a dosage form comprising an acid sensitive proton pump
inhibitor (PPI) in which formulation the PPI can be
transported intact through the stomach and thenafter a
further desired delay time the dose of the PPI will be
rapidly released, together with a PPI portion that is
rapidly released directly after the passage of the
stomach, without any further delay time. One way to
produce such formulations is to construct them as
small layered tablets. Manufacturing processes for
coating layered tablets comprise most frequently some
type of spraying process. Problems experienced with
this technique, especially when spraying a solution of
a high viscosity hydrophilic polymer, is that the
processing times are often too long for practical use.
Brief description of the invention The invention
relates in one aspect to an oral solid pharmaceutical
dosage form comprising as the single active drug an
acid sensitive proton pump inhibitor (PPI) comprised
in a core material in the form of small tablets, which
tablets are comprised in said dosage form giving
release with a delayed release pulse and an immediate
release pulse, and in which the tablets having delayed
release accomplish the delayed release effect by that
these tablets have the following layers on the core
material in the given order; a delay release modifying
layer, a lag time controlling layer comprising as
essential component a high viscosity water soluble
polymer, an optional subcoating layer, and an outer
enteric coating layer; and in which dosage form said
tablets are comprised together with a portion of
pellets or tablets giving immediate release of the
PPI. The immediate release is achieved as described
earlier in the art, as immediate release enteric
coated pellets or tablets. In the invention, the small
tablets are smaller or equal to 5 mm in diameter, and
when the small tablets are assymetrical, their longest
axis is smaller or equal to 5 mm.In a second aspect of
the invention the oral solid pharmaceutical dosage
fopn is comprising as the single active drug an acid
sensitive proton pump inhibitor (PPI), comprised in a
core material in the form of tablets, which tablets
are comprised in the dosage form giving release with a
delayed release pulse and an immediate release pulse,
and in which the tablets having delayed release and
immediate release accomplish these effects by having
the following layers on the core material in the given
order; a delay release modifying layer, a lag time
controlling layer comprising as essential component a
high viscosity water soluble polymer, a layer
comprising a 2nd PPI portion giving immediate release,
and an outer enteric coating layer optionally
preceeded by a subcoating layer. The finalized dosage
forms of the invention comprise as one element an
immediate release portion (releasing the drug
immediately after passing of the acidic milieu of the
stomach) and as a second element a delayed release
drug portion, which after first passing the acidic
milieu of the stomach and then is released after a
further lag time (with negligable release) which is
being in the range of 1- 10 hours. It has now
surprisingly been found that the dosage forms of the
invention have improved dissolution characteristics.
These are that besides having a further delay (besides
the one resulting from the enteric coating) the
dissolution of the delayed pulse may be more distinct
than in prior art. This have been found to be an
attribute of the combined delay release modifying
layer and lag-time controlling layer. This more
distinct dissolution effect may be seen as an
increased steepness for the dissolution curve for the
delayed pulse once the dissolution commences. The acid
sensitive proton pump inhibitors are formulated into
tablet cores according to conventional methods,
together with pharmaceutically acceptable
excipients.The tablet cores are coated with a delay
release modifying coating layer before applying the
lag-time controlling coating layer. This is
accomplished by a further aspect of the invention,
being a new inventive process for applying the
lag-time controlling layer, in which process cores
comprising an acid sensitive proton pump inhibitor as
single active ingredient (and coated with the delay
release modifying layer) are coated with a high
viscosity water soluble polymer (like e.g.
hydroxypropyl methyl cellulose, also referred to as
HPMC in the following, 4000 cps), in a dispersion.
Using a dispersion of the high viscosity water soluble
polymer makes the process advantegeous in aspects like
possibility of using higher concentration when
spraying in a continuous mode, i.e. higher than
compared with solutions, and possibility of using a
higher spraying rate thereby giving a reduced
processing time. This makes the process more simple,
industrially more attractive and more economic than
existing spraying techniques for these types of
polymers. Reported problems like clogging are also
avoided, and thus there is a reduced need for addition
of extra additives, e.g. anti-tacking agents. Another
advantage obtained with the new process is the
improved release characteristic of the acid sensitive
proton pump inhibitor from the products having the
combination of a delay release modifying layer and a
lag time controlling coat applied on the cores before
the outer enteric coating is applied. A third aspect
of the invention is to use an alkaline quality of the
high viscosity water soluble polymer in the lag time
controlling layer, such as e.g. hydroxypropyl methyl
cellulose or of hydroxyethyl cellulose (the latter
also referred to as HEC in the following). This gives
i.a. stability advantages.A double pulse dissolution
is achieved either by mixing of the enteric coated
delayed pulsed release tablets with enteric coated
instant/immediate releasing pellets/tablets according
to the art (e.g. as described in EP 247983 ,WO 9601623
or WO 9601624), and filling them into capsules or
sachets, or incorporating the mixture together with
excipients into a tablet by compression, or by coating
the lag-time coated cores with a further (second) fast
releasing/dissolving layer comprising the acid
sensitive proton pump inhibitor as single active drug,
before coating with an enteric coat, optionally
preceded by a 



subcoating after the second drug layer. The layer
applied on a tablet core material comprising a second
drug portion is according to the invention comprising
disintegrants, e.g. Croscarmellose sodium. Doses
foreseen to be used in the double pulsed embodiment of
the invention is in the range of 2 -500 mg divided
into an immediate release portion and a delyed release
portion of the acid sensitive proton pump inhibitor,
suitably in combinations of e.g. equal doses e.g. 60
mg + 60 mg, but doses divided into variable
proportions are also contemplated, like e.g 40 mg +
120 mg. Doses foreseen, for the single delayed release
pulse formulation embodiment, being comprised in the
final preparation, are in the range of 1 - 400 mg. The
dosage forms are advantageously used to provide a
method of treatment for Crohn's disease, acute
bleeding, ulcerous colitis, gastric ulcers, duodenal
ulcers, gastroesoephagal reflux disease and the other
diseases mentioned above. Brief description of the
drawings Figure 1 illustrates some of the definitions
used in this application. See also the text in the
part "Definitions" before the Examples.Figure 2
illustrates the release profile obtained from 6
individual units of the embodiment according to
Example 1. Figure 3 illustrates the release profile
obtained from Example 4. The on the x-axis designates
that 0-100% released is considering the initial dose
of PPI and that the range 100-200% is considering 100%
of the delayed (second) dose of PPI. Detailed
description of the invention The dosage forms of the
invention comprise an acid sensitive proton pump
inhibitor (in the following also referred to as PPI)
as the only active drug. In one special embodiment of
the invention, the PPI in the immediate release pulse
is another one than the PPI in the delayed release
pulse. Still this dosage form comprises only PPI's as
active drag. These drugs are compounds of the general
formula I , an alkaline salt thereof, one of the
single enantiomers thereof or an alkaline salt of one
of the enantiomers O Il Het,-X-S- Het2 I wherein Heti
isHet2 is X = wherein N in the benzimidazole moiety
means that one of the ring carbon atoms substituted by
R - R9 optionally may be exchanged for a nitrogen atom
without any substituents; Rl, R2 and R3 are the same
or different and selected from hydrogen, alkyl, alkoxy
optionally substituted by fluorine, alkylthio,
alkoxyalkoxy, dialkylamino, piperidino, morpholino,
halogen, phenyl and phenylalkoxy; R4 and R5 are the
same or different and selected from hydrogen, alkyl
and arylalkyl; R ' is hydrogen, halogen,
trifluoromethyl, alkyl or alkoxy;Rg-R9 are the same or
different and selected from hydrogen, alkyl, alkoxy,
halogen, haloalkoxy, alkylcarbonyl, alkoxycarbonyl,
oxazolinyl, and trifluoroalkyl, or adjacent groups
R0-R9 form ring structures which may be further
substituted; Rio is hydrogen or forms an alkylene
chain together with R3 and Rl 1and Ri2 are the same or
different and selected from hydrogen, halogen or
alkyl. In the above definitions alkyl groups, alkoxy
groups, and moieties thereof may be branched or
straight Q-Cg-chains or comprise cyclic alkyl groups,
for example cycloalkylalkyl. Examples of specifically
intresting compounds according to formula I
areFabrication of Conductive Metal Layer on
Semiconductor Devices Field of the Invention The
present invention relates to the fabrication of a
conductive metal layer on semiconductor devices and
refers particularly, though not exclusively, to the
plating of a relatively thick conductive metal layer
on light emitting devices. The relatively thick
conductive layer may be for heat conduction and/or
electrical conduction and/or for mechanical support.
Background to the Invention As semiconductor devices
have developed there has been a considerable increase
in their operational speed, and a reduction in overall
size. This is causing a major problem of heat build-up
in the semiconductor devices. Therefore, heat sinks
are being used to help dissipate the heat from the
semiconductor device. Such heat sinks are normally
fabricated separately from the semiconductor device
and are normally adhered to the semiconductor device
just prior to encapsulation. There have been many
proposals for the electroplating of copper onto
surfaces of semiconductor devices during their
fabrication, particularly for use as interconnects.
The majority of current semiconductor devices are made
from semiconductor materials based on silicon (Si),
gallium arsenide (GaAs), and indium phosphide (InP).
Compared to such electronic and optoelectronic
devices, GaN devices have many advantages. The major
intrinsic advantages that GaN have are: Semi Band Gap
BFOM Maximum conductor (cnfWs) (power Tempe wavelength
ts r trail merit) Si 1300 1.1/N27 LO 300 GaL 5000 .
4/886 9.6 , 300 OaN 1500 3.4/360 700 BFOM. Balig
figure of merit for p r trareJso r per firwmar.ee A
shorter wavelength corresponds to a higher BVD/C Table
1From Table it can be seen that GaN has the highest
band gap (3.4 eV) among the given semiconductors.
Thus, it is called a wide band gap semiconductor.
Consequently, electronic devices made of GaN operate
at much higher power than Si and GaAs and InP devices.
For semiconductor lasers, GaN lasers have a relatively
short wavelength. f such lasers are used for optical
data storage, the shorter wavelength may lead to a
higher capacity. GaAs lasers are used for the
manufacture of CD-ROMs with a capacity of about 670
MB/disk. AIGaInP lasers (also based on GaAs) are used
for the latest DVD players with a capacity of about
4.7 GB/disk. GaN lasers in the next-generation DVD
players may have a capacity of 26 GB/disk. GaN devices
are made from GaN wafers that are typically multiple
GaN-related epitaxial layers deposited on a sapphire
substrate. The sapphire substrate is usually two
inches in diameter and acts as the growth template for
the epitaxial layers. Due to lattice mismatch between
GaN-related materials (epitaxial films) and sapphire,
defects are generated in the epitaxial layers. Such
defects cause serious problems for GaN lasers and
transistors and, to a lesser extent, for GaN LEDs.
There are two major methods of growing epitaxial
wafers: molecular beam epitaxy (MBE), and metal
organic chemical vapour deposition (MOCVD). Both are
widely used. Conventional fabrication processes
usually include these major steps: photolithography,
etching, dielectric film deposition, metallization,
bond pad formation, wafer inspection/testing, wafer
thinning, wafer dicing, chip bonding to packages, wire
bonding and reliability testing. Once the processes
for making LEDs are completed at the full wafer scale,
it is then necessary to break the wafer into
individual LED chips or dice. For GaN wafers grown on
sapphire substrates, this "dicing" operation is a
major problem as sapphire is very hard. The sapphire
first has to be thinned uniformly from about 400
microns to about 100 microns. The thinned wafer is
then diced by diamond scriber, sawed by a diamond saw
or by laser grooving, followed by scribing with
diamond scribers. Such processes limit throughput,
cause yield problems and consume expensive diamond
scribers/saws.Known LED chips grown on sapphire
substrates require two wire bonds on top of the chip.
This is necessary because sapphire is an electrical
insulator and current conduction through the
100-micron thickness is not possible. Since each wire
bond pad takes about 10-15% of the wafer area, the
second wire bond reduces the number of chips per wafer
by about 10-15% as compared to single-wire bond LEDs
grown on conducting substrates. Almost all non-GaN
LEDs are grown on conducting substrates and use one
wire bond. For packaging companies, two wire bonding
reduces packaging yield, requires modification of
one-wire bonding processes, reduces the useful area of
the chip, and complicates the wire bonding process and
thus lowers packaging yield. Sapphire is not a good
thermal conductor. For example, its thermal
conductivity at 300K (room temperature) is 40VWKm.
This is much smaller than copper's thermal
conductivity of 380 VWKm. f the LED chip is bonded to
its package at the sapphire interface, the heat
generated in the active region of the device must flow
through 3 to 4 microns of GaN and 100 microns of
sapphire to reach the package/heat sink. As a
consequence, the chip will run hot affecting both
performance and reliability. For GaN LEDs on sapphire,
the active region where light is generated is about
3-4 micron from the sapphire substrate. Summary of the
Invention n accordance with a preferred form of the
present invention, there is provided a method for
fabrication of a light emitting device on a substrate,
the light emitting device having wafer with multiple
epitaxial layers and a first ohmic contact layer on
the epitaxial layers remote from the substrate; the
method including the steps: (a) applying to the first
ohmic contact layer a seed layer of a thermally
conductive metal; (b) electroplating a relatively
thick layer of the thermally conductive metal on the
seed layer; and (c) removing the substrate. Prior to
the seed layer being applied, the first ohmic contact
layer may be coated with an adhesion layer. Before the
electroplating of the relatively thick layer the seed
layer may be patterned with photoresist patterns; the
relatively thick layer being electroplated between the
photoresists.The seed layer may be electroplated
without patterning and with patterning being performed
subsequently. Patterning may be by photoresist
patterning and then wet etching. Alternatively, it may
be by laser beam micro-machining of the relatively
thick layer. Between steps (b) and (c) there may be
performed the additional step of annealing the wafer
to improve adhesion. Preferably, the photoresists are
of a height of at least 50 micrometers, and have a
thickness in the range 3 to 500 micrometers. More
preferably, the photoresists have a spacing of 300
micrometers. The relatively thick layer may be of
height no greater that the photoresist height. The
relatively thick layer may be electroplated to a
height above the photoresist and be subsequently
thinned. Thinning may be by polishing. After step (c)
there may be included an extra step of forming on a
surface of the epitaxial layers opposite the first
ohmic contact layer a second ohmic contact layer for
electrical contacts, the second ohmic contact layer
being one of opaque, transparent, and
semi-transparent, and may be either blank or
patterned. Ohmic contact formation and subsequent
process steps may subsequently be carried out. The
subsequent process steps may include deposition of
wire bond pads. The exposed epitaxial layer may be
cleaned and etched before the second contact layer is
deposited onto it. The second contact layer may not
cover the whole area of the epitaxial layers. The
light emitting devices may be tested on the wafer, and
the wafer may be subsequently separated into
individual devices. The light emitting devices may be
fabricated without one or more of: lapping, polishing
and dicing. 



The first ohmic contact layers may be on p-type layers
of the epitaxial layers; and the second contact layer
may be ohmic and may be formed on n-type layers of the
expitaxial layers.After Step (c), dielectric films may
be deposited on the epitaxial layers. Openings may
then be cut in the dielectric and first ohmic contact
layers and bond pads deposited on the epitaxial
layers. Alternatively, after step (c), electroplating
of a 5 thermally conductive metal (or other material)
on the epitaxial layers may be performed. The
invention is also directed to a light emitting device
fabricated by the above method. The light emitting
device may be a light emitting diode or a laser diode.
IO n a further aspect, the present invention provides
a light emitting device comprising epitaxial layers,
first ohmic contact layers on a first surface of the
epitaxial layers, relatively thick layer of a
thermally conductive metal on the first ohmic contact
layer, and a second ohmic contact layer on a second
surface of the 5 epitaxial layers; the relatively
thick layer being applied by electroplating. There may
be an adhesive layer on the first ohmic contact layers
between the first ohmic contact layers and the
relatively thick layer. 0 The relatively thick layer
may be at least 50 micrometers thick; and the second
ohmic contact layer may be a thin layer in the range
of from 3 to 500 nanometers. The second ohmic contact
layer may be transparent, semi-transparent or opaque;
and may include bonding pads. 5 For all forms of the
invention, the thermally conductive metal may be
copper. There may be a seed layer of the thermally
conductive metal applied to the adhesive layer. To
assist in improving light output, the first ohmic
contact layers, at the interface 0 with the epitaxial
layers, may also act as a mirror. Any light passing
through the first ohmic contact layers may be
reflected by the adhesion layer. The light emitting
device may be one of. a light emitting diode, and a
laser diode. 5 n yet another form, there is provided a
light emitting device comprising epitaxial layers, a
first ohmic contact layer on a first surface of the
epitaxial layers, an adhesive layer on the first ohmic
contact layer, and a seed layer of a
thermallyconductive metal on the adhesive layer, the
first ohmic contact layer at its interface with the
epitaxial layer, acting as a mirror. There may be
further included a relatively thick layer of the
thermally conductive metal on the seed layer. A second
ohmic contact layer may be provided on a second
surface of the epitaxial layers; the second ohmic
contact layer being a thin layer in the range of from
3 to 500 nanometers. The second ohmic contact layer
may comprise bonding pads; and may be one of: opaque,
transparent, and semi-transparent. The thermally
conductive metal may comprise copper; and the
epitaxial layers may comprise GaN-related layers. n a
penultimate form, the present invention provides a
method of fabrication of a light emitting device, the
method including the steps: (a) on a substrate with a
wafer comprising multiple GaN-related epitaxial
layers, forming a first ohmic contact layer on a first
surface of the wafer; (b) removing the substrate from
the wafer; and (c) forming a second ohmic contact
layer on a second surface of the wafer, the second
ohmic contact layer having bonding pads formed
thereon. The second ohmic contact layer may be for
light emission; and may be opaque, transparent, or
semi-transparent. The second ohmic contact layer may
be blank or patterned. n a final form, there is
provided a light emitting device fabricated by the
above method. Brief Description of the Drawings n
order that the invention may be better understood and
readily put into practical effect there shall now be
described by way of non-limitative example only a
preferred embodiment of the present invention, the
description being with reference to the accompanying
illustrative (and not to scale) drawings in
which:Figure 1 is a schematic representation of a
light emitting device at a first stage in the
fabrication process; Figure 2 is a schematic
representation of the light emitting device of Figure
1 at a second stage in the fabrication process; Figure
3 is a schematic representation of the light emitting
device of Figure 1 at a third stage in the fabrication
process; Figure 4 is schematic representation of the
light emitting device of Figure 1 at a fourth stage in
the fabrication process; Figure 5 is a schematic
representation of the light emitting device of Figure
1 at a fifth stage in the fabrication process; Figure
6 is a schematic representation of the light emitting
device of Figure 1 at a sixth stage in the fabrication
process; Figure 7 is a schematic representation of the
light emitting device of Figure 1 at the seventh stage
in the fabrication process; and Figure .8 is a flow
chartof the process. Detailed Description of the
Preferred Embodiment For the following description,
the reference numbers in brackets refer to the process
steps in Figure 8. To refer to Figure 1, there is
shown the first step in the process - the
metallization on the p-type surface of the wafer 10.
The wafer 10 is an epitaxial wafer with a substrate
and a stack of multiple epitaxial layers 14 on it. The
substrate 12 can be, for example, sapphire, GaAs, InP,
Si, and so forth. Henceforth a GaN sample having GaN
layer(s) 14 on sapphire substrate 12 will be used as
an example. The epitaxial layers 14 (often called
epilayers) are a stack of multiple layers, and the
lower part 16 (which is grown first on the substrate)
is usually n-type layers and the upper part is often
p-type layers. On GaN layers 14 is an ohmic contact
layer 20 having multiple metal layers. To ohmic
contact layer 20 is added an adhesion layer 22, and a
thin copper seed layer 24 (Figure 2) (step 88) of a
thermally conductive metal such as, for example,
copper. The thermally conductive metal is preferably
also electrically conductive. The stack of adhesion
layers may be annealed after formation.The ohmic layer
20 may be a stack of multiple layers deposited and
annealed on the epitaxial surface. t may not be part
of the original wafer. For GaN, GaA, and InP devices,
the epitaxial wafer often contains an active region
that is sandwiched between n-type and p-type
semiconductors. n most cases the top layer is p-type.
For silicon devices, epitaxial layers may not be used,
but just the wafer. As shown in Figure 3, using
standard photolithography (89), the thin copper seed
layer 24 is patterned with relatively thick
photoresists 26. The photoresist patterns 26 are of a
height of at least 50 micrometers, preferably in the
range 50 to 300 micrometers, more preferably 200
micrometers; and with a thickness of about 3 to 500
micrometers. They are preferably separated from each
other by a spacing of about 300 micrometers, depending
on the design of the final chips. The actual pattern
depends on device design. A patterned layer 28 of
copper is then electroplated onto layer 24 (90)
between photoresists 26 to form a heat sink that forms
a part of the substrate. The copper layer 28 is
preferably of a height no greater than that of the
photoresists 26 and is therefore of the same or lesser
height than the photoresists 26. However, the copper
layer 28 may be of a height greater than that of the
photoresists 26. n such a case, the copper layer 28
may be subsequently thinned to be of a height no
greater than that of the photoresists 26. Thinning may
be by polishing or wet etching. The photoresists 26
may or may not be removed after the copper plating.
Removal may be by a standard and known method such as,
for example, resin in the resist stripper solution, or
by plasma aching. Depending on the device design,
processing of the epitaxial layers 14 follows using
standard processing techniques such as, for example,
cleaning (80), lithography (81), etching (82), device
isolation (83), passivation (84), metallization (85),
thermal processing (86), and so forth. (Figure 4). The
wafer 10 is then annealed (87) to improve adhesion.
The epitaxial layer 14 is usually made of n-type
layers 16 on the original substrate 12; and p-type
layers on the original top surface 18 which is now
covered with the ohmic 20, adhesion 22 and copper seed
layers 24 and the electroplated thick copper layer
28.n Figure 5 the original substrate layer 12 is then
removed (91) using, for example, the method of Kelly
[U.K. Kelly, . Ambacher, R. Dimitrov, R. Handschuh,
and M. Stutzmann, phys. stat. sol. (a) 159, R3
(1997)]. The substrate may also be removed by
polishing or wet etching. Figure 6 is the penultimate
step and is particularly relevant for light emitting
diodes where a second ohmic contact layer 30 is added
beneath epitaxial layers 14 for light emission.
Bonding pads 32 are also added. The second ohmic
contact layer 30 is preferably transparent or
semi-transparent. It is more preferably a thin layer
and may be in the range of 3 to 50 n thick. Prior to
adding second ohmic contact layer 30, known
preliminary processes may be performed. These may be
for example, photolithography (92, 93), dry etching
(94, 95), and photolithography (96). Annealing (98)
may follow the deposition of second ohmic contact
layer 30. The chips/dies are then tested (99) by known
and standard methods. The chips/dies can then be
separated (TOO) (Figure 7) into individual
devices/chips 1 and 2 without lapping/polishing the
substrate, and without dicing. Packaging follows by
standard and known methods. The top surface of the
epitaxial layer 14 is preferably in the range of about
0.1 to 2.0 microns, preferably about 0.3 microns, from
the active region. As the active region of the LED
chip in this configuration is close to a relatively
thick copper pad 28, the rate of heat removal is
improved over the sapphire configuration. Additionally
or alternatively, the relatively thick layer 28 may be
used to provide mechanical support for the chip. t may
also be used to provide a path for heat removal from
the active region of the light emitting device chip,
and may also be used for electrical connection. The
plating step is performed at the wafer level (i.e.,
before the dicing operation) and may be for several
wafers at the one time. The fabrication of GaN laser
diodes is similar to the fabrication of GaN LEDs, but
more steps may be involved. One difference is that GaN
laser diodes require10 mirror formation during the
fabrication. Using sapphire as the substrate compared
to the method without sapphire as the substrate, the
mirror formation is much more difficult and the
quality of the mirror is generally worse. After
sapphire is removed, the laser will have better
performance. A typical GaN laser epitaxial wafer
structure is shown in Table 2. p-type GaN contact
layer p Alt cladding layer dopedr-tyr GaN wave guiding
layer p-type 011 layer 200 " " 3 reried  V s active
layer tn" well a 35G barrier layer Sf doped v GaN
layer Si doped sooa S n-type GaN contact layer 3
-doped n -type GaN Un-dcpect n ELO Un-doped GaN ; 2Am
buffer 300 Sapphire substrate 4so Table 2 For standard
commercial GaN LEDs, about 5% light generated in the 



semiconductor is emitted. Various ways have been
developed to extract more light out from the chip in
non-GaN LEDs (especially red LEDs based on AIGaInP,
not GaN). The first ohmic contact layer 20, being
metal and relatively smooth, is quite shinny and
therefore highly reflective of light. As such the
first ohmic contact layer 20, at its interface with
the epitaxial layers 14, also acts as a reflective
surface, or mirror, to improve light output. Although
the preferred embodiments refer to the use of copper,
any other platable material may be used provided it is
electrically and/or heat conductive, or provides the
mechanical support for the light emitting device.11
Whilst there has been described in the foregoing
description a preferred form of the present invention,
it will be understood by those skilled in the
technology that many variations or modifications in
design, construction or operation may be made without
departing from the present invention.12 The claims: 1.
A method for fabrication of a light emitting device on
substrate, the light emitting device having a wafer
with multiple epitaxial layers and a first ohmic
contact layer on the epitaxial layers remote from the
substrate; the method including the steps: (a)
applying to the ohmic first contact layer a seed layer
of a thermally conductive metal; (b) electroplating a
relatively thick layer of the thermally conductive
metal on the seed layer; and (c) removing the
substrate. 2. A method as claimed in claim 1 wherein
the first ohmic contact layer is coated with an
adhesion layer prior to application of the seed layer.
3. A method as claimed in claim 1 or claim 2, wherein
the seed layer is patterned with photoresist patterns
before the electroplating step (b). 4. A method as
claimed in claim 3 wherein the electroplating of the
relatively thick layer is between the photoresist
patterns. 5. A method as claimed in any one of claims
1 to 4, wherein between steps (b) and (c) there is
performed the additional step of annealing the wafer
to improve adhesion 6. A method as claimed in claim 3
or claim 4, wherein the photoresist patterns are of a
height of at least 50 micrometers. 7. A method as
claimed in claim 3 wherein the photoresist patterns
have a thickness in the range 3 to 500 micrometers. .
A method as claimed in any one of claims 3, 4 6 and 7,
wherein the photoresist patterns have a spacing of 300
micrometers. 9. A method as claimed in any one of
claims 1 to 8, wherein the seed layer is electroplated
in step (b) without patterning, patterning being
performed subsequently.13 10. A method as claimed in
claim 9, wherein patterning is by photoresist
patterning and then wet etching. 11. A method as
claimed in claim 9 wherein patterning is by laser beam
micromachining of the relatively thick layer. 12. A
method as claimed in any one of claims 3 to t1,
wherein the relatively thick layer is of a height no
greater that the photoresist height. 13. A method as
claimed in any one of claims 3 to 11, wherein the
relatively thick layer of thermally conductive metal
is electroplated to a height greater than the
photoresist and is subsequently thinned. 14. A method
as claimed in claim 13, wherein thinning is by
polishing. 15. A method as claimed in any one of
claims 1 to 14, wherein after step (c) there is
included an extra step of forming on a second surface
of the epitaxial layers a second ohmic contact layer,
the second ohmic contact layer being selected from the
group consisting of. opaque, transparent, and
semi-transparent. 16. A method as claimed in claim 15,
wherein the second ohmic contact layer is one of blank
and patterned. 17. A method as claimed in claim 15 or
claim 16, wherein bonding pads are formed on the
second ohmic contact layer. 18. A method as claimed in
any one of claims 1 to 14, wherein after step (c)
ohmic contact formation and subsequent process steps
are carried out, the subsequent process steps
including deposition of wire bond pads. 19. A method
as claimed in claim 18, wherein the exposed epitaxial
layer is cleaned and etched before the second ohmic
contact layer is deposited.14 20. A method as claimed
in any one of claims 15 to 19, wherein the second
ohmic contact layer does not cover the whole area of
the second surface of the epitaxial layers. 21. A
method as claimed in any one of claims 15 to 20,
wherein after forming the second ohmic contact layer
there is included testing of the light emitting
devices on the wafer. 22. A method as claimed in any
one of claims 15 to 21, wherein there is included the
step of separating the wafer into individual devices.
23. A method as claimed in any one of claims 1 to 22,
wherein the light emitting devices are fabricated
without one or more selected from the group consisting
of: lapping, polishing and dicing. 24. A method as
claimed in any one of claims 1 to 23, wherein the
first ohmic contact layers are on p-type layers of the
epitaxial layers. 25. A method as claimed in any one
of claims 15 to 22, wherein the second ohmic contact
layer is formed on n-type layers of the expitaxial
layers. 26. A method as claimed in any one of claims 1
to 14, wherein after step (c), dielectric films are
deposited on the epitaxial layers and openings are cut
in the dielectric films and second ohmic contact
layers and bond pads deposited on the epitaxial
layers. 27. A method as claimed in any one of claims 1
to 14, wherein after step (c), electroplating of a
thermally conductive metal on the epitaxial layers is
performed. 28. A method as claimed in any one of
claims 1 to 27, wherein the thermally conductive metal
comprises copper and the epitaxial layers comprise
multiple GaN-related layers. 29. A light emitting
diode fabricated by the method of any one of claims 1
to 28.15 30. A laser diode fabricated by the method of
any one of claims 1 to 28. 31. A light emitting device
comprising epitaxial layers, a first ohmic contact
layer on a first surface of the epitaxial layers, a
relatively thick layer of a thermally conductive metal
on the first ohmic contact layer, and a second ohmic
contact layer on a second surface of the epitaxial
layers; the relatively thick layer being applied by
electroplating. 32. A light emitting device as claimed
in claim 31, wherein there is an adhesive layer on the
first ohmic contact layer between the first ohmic
contact layer and the relatively thick layer. 33. A
light emitting device as claimed in claim 32, wherein
there is a seed layer of the thermally conductive
metal between the adhesive layer and the relatively
thick layer. 34. A light emitting device as claimed in
any one of claims 31 to 33, wherein the relatively
thick layer is at least 50 micrometers thick. 35. A
light emitting device as claimed in any one of claims
31 to 34, wherein the second ohmic contact layer is a
thin layer in the range of from 3 to 500 nanometers.
36. A light emitting device as claimed in any one of
claims 31 to 35, wherein the second ohmic contact
layer is selected from the group consisting of:
opaque, transparent, and semi-transparent. 37. A light
emitting device as claimed in any one of claims 31 to
36, wherein the second ohmic layer includes bonding
pads. 38. A light emitting device as claimed in any
one of claims 31 to 37, wherein the thermally
conductive metal is copper and the epitaxial layers
comprise multiple GaN-related epitaxial layers. 39. A
light emitting device as claimed in any one of claims
31 to 38, wherein the light emitting device is
selected from the group consisting of: a light
emitting diode, and a laser diode.16 40. A light
emitting device as claimed in any one of claims 31 to
39, wherein the first ohmic contact layer, at its
interface with the epitaxial layers, is a mirror. 41.
A light emitting device comprising epitaxial layers, a
first ohmic contact layer on a first surface of the
epitaxial layers, an adhesive layer on the first ohmic
contact layer, a seed layer of a thermally conductive
metal on the adhesive layer, and a relatively thick
layer of the thermally conductive metal on seed layer;
the first ohmic contact layer, at its interface with
the epitaxial layers, is a mirror. 42. A light
emitting device as claimed in claim 41, wherein the
relatively thick layer is one or more selected from
the group consisting of: a heat sink, an electrical
connector, and a mechanical support. 43. A light
emitting device as claimed in claim 41 or claim 42,
further including a second ohmic contact layer on a
second surface of the epitaxial layers; the second
ohmic contact layer being a thin layer in the range of
from 3 to 500 nanometers. 44. A light emitting device
as claimed in any one of claims 41 to 43, wherein the
second ohmic contact layer comprises bonding pads and
is selected from the group consisting o : opaque,
transparent, and semi-transparent. 45. A light
emitting device as claimed in any one of claims 41 to
44, wherein the thermally conductive metal comprises
copper; and the epitaxial layers comprise GaN-related
layers. 46. A light emitting device as claimed in any
one of claims 41 to 45, wherein the light emitting
device is one of: a light emitting diode and a laser
diode. 47. A method of fabrication of a light emitting
device, the method including the steps: (a) on a
substrate with a wafer comprising multiple GaN-related
epitaxial layers, forming a first ohmic contact layer
on a first surface of the wafer;17 (b) removing the
substrate from the wafer; and (c) forming a second
ohmic contact layer on a second surface of the wafer,
the second ohmic contact layer having bonding pads
formed thereon. 48. A method as claimed in claim 47,
wherein the second ohmic contact layer is for light
emission, and is selected from the group consisting
of: opaque, transparent, and semi-transparent. 49. A
method as claimed in claim 47 or claim 48, wherein the
second ohmic contact layer is one of: blank, and
patterned. 50. A light emitting device fabricated by
the method of any one of claims 47 to 49. 51. A light
emitting device as claimed in claim 50, wherein the
light emitting device is selected from the group
consisting of: a light emitting diode, and a laser
diode. 


