
PYRIDAZIN-3 (2H) -ONE DERIVATIVES AND THEIR USE AS
PDE4 INHIBITORS The present invention relates to new
therapeutically useful pyridazin-3(2/-/)-one
derivatives, to processes for their preparation and to
pharmaceutical compositions containing them. These
compounds are potent and selective inhibitors of
phosphodiesterase 4 (PDE4) and are thus useful in the
treatment, prevention or suppression of pathological
conditions, diseases and disorders known to be
susceptible of being improved by inhibition of PDE4.
Phosphodiesterases (PDEs) comprise a superfamily of
enzymes responsible for the hydrolysis and
inactivation of the second messengers cyclic adenosine
monophosphate (cAMP) and cyclic guanosine
monophosphate (cGMP). Eleven different PDE families
have been identified to date (PDE 1 to PDE11) which
differ in substrate preference, catalytic activity,
sensitivity to endogenous activators and inhibitors,
and encoding genes. The PDE4 isoenzyme family exhibits
a high affinity for cyclic AMP but has weak affinity
for cyclic GMP. Increased cyclic AMP levels caused by
PDE4 inhibition are associated with the suppression of
cell activation in a wide range of inflammatory and
immune cells, including lymphocytes, macrophages,
basophils, neutrophils, and eosinophils. Moreover,
PDE4 inhibition decreases the release of the cytokine
Tumor Necrosis Factor a (TNFa) . The biology of PDE4
is described in several recent reviews, for example M.
D. Houslay, Prog. Nucleic Acid Res. MoI. Biol. 2001 ,
69, 249-31 5; J. E. Souness et al. Immunopharmacol.
2000 47, 127-162; or M. Conti and S. L. Jin, Prog.
Nucleic Acid Res. MoI. Biol. 1999, 63, 1-38. In view
of these physiological effects, PDE4 inhibitors of
varied chemical structures have been recentlty
disclosed for the treatment or prevention of chronic
and acute inflammatory diseases and of other
pathological conditions, diseases and disorders known
to be susceptible to amelioration by inhibition of
PDE4. See, for example, US 5449686, US 571 0 170, WO
98/45268, WO 99/06404, WO 01/57025, WO 01/57036, WO
01/46184, WO 97/051 05, WO 96/40636, WO03/097613, US
5786354, US 5773467, US 5753666, US 5728712, US
5693659, US 5679696, US 5596013, US 5541219, US
5508300, US 5502072 or H. J. Dyke and J. G. Montana,
Exp. Opin. Invest. Drugs 1999, 8, 1301-1 325.A few
compounds having the capacity to selectively inhibit
phosphodiesterase 4 are in active development.
Examples of these compounds are cipamfylline,
arofyline, cilomilast, roflumilast, mesopram and
pumafentrine. The international applications
WO03/09761 3 A 1, WO2004/058729 A 1 and WO 2005/049581
describe pyridazin-3(2H)-one derivatives as potent and
selective inhibitors of PDE4. We have now found that
the compounds of formula (I) described in more detail
below have surprising and particularly advantageous
properties. It is known that the clinical developement
in man of early PDE4 inhibitors such as rolipram has
been hampered by the appearance of side effects such
as nausea and vomiting at therapeutic plasma levels
(Curr. Pharm. Des. 2002, 8,1255-96). The compounds
described in the present invention are potent and
selective PDE4 inhibitors which are hydrolized
systemically. This particular property provides the
compounds with a high local activity and little or no
systemic action, avoiding or reducing the risk of
unwanted systemic side effects, and makes them useful
for the treatment or prevention of these pathological
conditions, diseases and disorders, in particular
asthma, chronic obstructive pulmonary disease,
rheumatoid arthritis, atopic dermatitis, psoriasis or
irritable bowel disease. The compounds of the present
invention can also be used in combination with other
drugs known to be effective in the treatment of these
diseases. For example, they can be used in combination
with steroids or immunosuppressive agents, such as
cyclosporin A, rapamycin, T-cell receptor blockers,
b2-adrenergic agonists or antagonists of M3 muscarinic
receptors. In this case the administration of the
compounds allows a reduction of the dosage of the
other drugs, thus preventing the appearance of the
undesired side effects associated with both steroids
and immunosuppressants. Like other PDE4 inhibitors
(see references above) the compounds of the invention
can also be used for blocking the ulcerogenic effects
induced by a variety of etiological agents, such as
antiinflammatory drugs (steroidal or non-steroidal
antiinflammatory agents), stress, ammonia, ethanol and
concentrated acids. They can be used alone or in
combination with antacids and/or antisecretory drugs
in the preventive and/or curative treatment of
gastrointestinal pathologies like drug-induced ulcers,
peptic ulcers, H. Pylorirelated ulcers, esophagitis
and gastroesophageal reflux disease.They can also be
used in the treatment of pathological situations where
damage to the cells or tissues is produced through
conditions like anoxia or the production of an excess
of free radicals. Examples of such beneficial effects
are the protection of cardiac tissue after coronary
artery occlusion or the prolongation of cell and
tissue viability when the compounds of the invention
are added to preserving solutions intended for storage
of transplant organs or fluids such as blood or sperm.
They are also of benefit on tissue repair and wound
healing. Accordingly, the present invention provides
novel compounds of formula (I): wherein 



R1 represents:  a hydrogen atom;  an alkyl, alkenyl or
alkynyl group, which is optionally substituted by one
or more substituents selected from halogen atoms and
hydroxy, alkoxy, aryloxy, alkylthio, arylthio, oxo,
amino, mono- or di-alkylamino, acylamino,
hydroxycarbonyl, alkoxycarbonyl, carbamoyl or mono- or
di-alkylcarbamoyl groups; R2 represents a monocyclic
or polycyclic heteroaryl group, which is optionally
substituted by one or more substituents selected from:
halogen atoms;  alkyl and alkylene groups, which are
optionally substituted by one or more substituents
selected from halogen atoms and phenyl, hydroxy,
alkoxy, aryloxy, alkylthio, arylthio, oxo, amino,
mono- or di-alkylamino, acylamino, hydroxycarbonyl,
alkoxycarbonyl, carbamoyl or mono- or
di-alkylcarbamoyl groups  phenyl, hydroxy,
hydroxycarbonyl, hydroxyalkyl, alkoxycarbonyl, alkoxy,
cycloalkoxy, nitro, cyano, aryloxy, alkylthio,
arylthio, alkylsulfinyl, alkylsulfonyl,
alkylsulfamoyl, acyl, amino, mono- or di-alkylamino,
acylamino, hydroxycarbonyl, alkoxycarbonyl, carbamoyl,
mono- or di-alkylcarbamoyl, ureido,
N'-alkylureido,N'.N'-dialkylureido, alkylsulfamido,
aminosulfonyl, mono- or di-alkylaminosulfonyl, cyano,
difluoromethoxy or trifluoromethoxy groups; R3
represents a group of formula: G-LI-(CRRV wherein n is
an integer from 0 to 6 R and R' are independently
selected from the group consisting of hydrogen atoms
and lower alkyl groups L 1 is a linker selected from
the group consisting of a direct bond, -CO-, -NR"-,
-NR"-CO-, - O(CO)NR"-,-NR"(CO)O-, -O(CO)-, -0(CO)O-,
-(CO)O- and -O(R"O)(PO)O- groups wherein R" is
selected from the group consisting of hydrogen atoms
and lower alkyl groups G is selected from hydrogen
atoms and alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, heterocyclyl, aryl, arylalkyl and
heteroaryl groups said groups being optionally
substituted with one or more substituents selected
from:  halogen atoms;  alkyl and alkenyl groups, which
are optionally substituted by one or more substituents
selected from halogen atoms; and  hydroxy,
alkylenedioxy, alkoxy, cycloalkyloxy, alkylthio,
alkylsulfinyl, alkylsulfonyl, alkylsulfamoyl, amino,
mono- or di-alkylamino, acylamino, nitro, acyl,
hydroxycarbonyl, alkoxycarbonyl, carbamoyl, mono- or
di-alkylcarbamoyl, ureido, N'-alkylureido,
N'.N'-dialkylureido, alkylsulfamido, aminosulfonyl,
mono- or dialkylaminosulfonyl, cyano, difluoromethoxy
or trifluoromethoxy groups; with the proviso that R3
is not a hydrogen atom, R4 represents a monocyclic or
polycyclic aryl or heteroaryl group, which is
optionally substituted by one or more substituents
selected from:  halogen atoms;  alkyl and alkenyl
groups, which are optionally substituted by one or
more substituents selected from halogen atoms and
phenyl, hydroxy, hydroxyalkyl, alkoxy, aryloxy,
alkylthio, arylthio, oxo, amino, mono- or
di-alkylamino, acylamino,hydroxycarbonyl,
alkoxycarbonyl, carbamoyl, mono- or di-alkylcarbamoyl
groups; and  hydroxy, alkylenedioxy, alkoxy,
cycloalkyloxy, alkylthio, alkylsulfinyl,
alkylsulfonyl, alkylsulfamoyl, amino, mono- or
di-alkylamipo, acylamino, nitro, acyl,
hydroxycarbonyl, alkoxycarbonyl, carbamoyl, mono- or
di-alkylcarbamoyl, ureido, N'-alkylureido,
N'.N'-dialkylureido, alkylsulfamido, aminosulfonyl,
mono- or dialkylaminosulfonyl, cyano, difluoromethoxy
or trifluoromethoxy groups; and the pharmaceutically
acceptable salts or N-oxides thereof Further
objectives of the present invention are to provide
processes for preparing said compounds; pharmaceutical
compositions comprising an effective amount of said
compounds; the use of the compounds in the manufacture
of a medicament for the treatment of diseases
susceptible of being improved by inhibition of PDE4;
and methods of treatment of diseases susceptible to
amelioration by inhibition of PDE4, which methods
comprise the administration of the compounds of the
invention to a subject in need of treatment. As used
herein the term alkyl embraces optionally substituted,
linear or branched radicals having 1 to 20 carbon
atoms or, preferably 1 to 12 carbon atoms. More
preferably alkyl radicals are "lower alkyl" radicals
having 1 to 8, preferably 1 to 6 and more preferably 1
to 4 carbon atoms. Examples include methyl, ethyl,
n-propyl, i-propyl, n-butyl, sec-butyl, t-butyl,
n-pentyl, 1- methylbutyl, 2-methylbutyl, isopentyl,
1-ethylpropyl, 1,1-dimethylpropyl, 1,2-
dimethylpropyl, n-hexyl, 1-ethylbutyl, 2-ethylbutyl,
1,1-dimethylbutyl, 1,2-dimethylbutyl, 



1,3-dimethylbutyl, 2,2-dimethylbutyl,
2,3-dimethylbutyl, 2-methylpentyl, 3-methylpentyl and
iso-hexyl radicals. As used herein, the term alkenyl
embraces optionally substituted, linear or branched,
mono or polyunsaturated radicals having 1 to 20 carbon
atoms or, preferably, 1 to 12 carbon atoms. More
preferably alkenyl radicals are "lower alkenyl"
radicals having 2 to 8, preferably 2 to 6 and more
preferably 2 to 4 carbon atoms. In particular it is
preferred that the alkenyl radicals are mono or
diunsaturated.Examples include vinyl, allyl,
1-propenyl, isopropenyl, 1-butenyl, 2-butenyl,
3-butenyl, 1- pentepyl, 2-pentenyl, 3-pentenyl and
4-pentenyl radicals. As used herein, the term alkynyl
embraces optionally substituted, linear or branched,
mono or polyunsaturated radicals having 1 to 20 carbon
atoms or, preferably, 1 to 12 carbon atoms. More
preferably, alkynyl radicals are "lower alkynyl"
radicals having 2 to 8, preferably 2 to 6 and more
preferably 2 to 4 carbon atoms. In particular, it is
preferred that the alkynyl radicals are mono or
diunsaturated. Examples include 1-propynyl,
2-propynyl, 1-butynyl, 2-butynyl and 3-butynyl
radicals. When it is mentioned that alkyl, alkenyl or
alkynyl radicals may be optionally subsituted it is
meant to include linear or branched alkyl, alkenyl or
alkynyl radicals as defined above, which may be
unsubstituted or substituted in any position by one or
more substituents, for example by 1, 2 or 3
substituents. When two or more substituents are
present, each substituent may be the same or
different. A said optionally substituted alkenyl group
is typically unsubstituted or substituted with 1, 2 or
3 substituents which may be the same or different. The
substituents are preferably selected from halogen
atoms, preferably fluorine atoms, hydroxy groups and
alkoxy groups having from 1 to 4 carbon atoms.
Typically, substituents on an alkenyl group are
themselves unsubstituted. A said optionally
substituted alkynyl group is typically unsubstituted
or substituted with 1, 2 or 3 substituents which may
be the same or different. The substituents are
preferably selected from halogen atoms, preferably
fluorine atoms, hydroxy groups and alkoxy groups
having from 1 to 4 carbon atoms. Typically,
substituents on an alkynyl group are themselves
unsubstituted. A said optionally substituted alkyl
group is typically unsubstituted or substituted with
1, 2 or 3 substituents which may be the same or
different. The substituents are preferably selected
from halogen atoms, preferably fluorine atoms, hydroxy
groups and alkoxy groups having from 1 to 4 carbon
atoms. Typically, substituents on an alkyl group are
themselves unsubstituted. Preferred optionally
substituted alkyl groups are unsubstituted or
substituted with 1, 2 or 3 fluorine atoms.As used
herein, the term alkylene embraces divalent alkyl
moieties typically having from 1 to 6, for example
from 1 to 4 , carbon atoms. Examples of C1-C4 alkylene
radicals include methylene, ethylene, propylene,
butylene, pentylene and hexylene radicals. A said
optionally substituted alkylene group is typically
unsubstituted or substituted with 1, 2 or 3
substituents which may be the same or different. The
substituents are preferably selected from halogen
atoms, preferably fluorine atoms, hydroxy groups and
alkoxy groups having from 1 to 4 carbon atoms. When an
alkylene radical is present as a substituent on
another radical it shall be deemed to be a single
substituent, rather than a radical formed by two
substituents. As used herein, the term alkoxy (or
alkyloxy) embraces optionally substituted, linear or
branched oxy-containing radicals each having alkyl
portions of 1 to 10 carbon atoms. More preferred
alkoxy radicals are "lower alkoxy" radicals having 1
to 8, preferably 1 to 6 and more preferably 1 to 4
carbon atoms. An alkoxy group is typically
unsubstituted or substituted with 1, 2 or 3
substituents which may be the same or different. The
substituents are preferably selected from halogen
atoms, preferably fluorine atoms, hydroxy groups and
alkoxy groups having from 1 to 4 carbon atoms.
Typically, the substituents on an alkoxy group are
themselves unsubstituted. Preferred alkoxy radicals
include methoxy, ethoxy, n-propoxy, i-propoxy,
n-butoxy, secbutoxy, t-butoxy, trifluoromethoxy,
difluoromethoxy, hydroxymethoxy, 2-hydroxyethoxy and
2-hydroxypropoxy. As used herein, the term alkylthio
embraces radicals containing an optionally
substituted, linear or branched alkyl radicals of 1 to
10 carbon atoms attached to a divalent sulfur atom.
More preferred alkylthio radicals are "lower
alkylthio" radicals having 1 to 8, preferably 1 to 6
and more preferably 1 to 4 carbon atoms. An alkylthio
group is typically unsubstituted or substituted with
1, 2 or 3 substituents which may be the same or
different. The substituents are preferably selected
from halogenatoms, preferably fluorine atoms, hydroxy
groups and alkoxy groups having from 1 to 4 carbon
atoms. Typically, the substituents on an alkythio
group are themselves unsubstituted. Preferred
optionally substituted alkylthio radicals include
methylthio, ethylthio, npropylthio, i-propylthio,
n-butylthio, sec-butylthio, t-butylthio,
trifluoromethylthio, difluoromethylthio,
hydroxymethylthio, 2-hydroxyethylthio and
2-hydroxypropylthio. As used herein, the term
monoalkylamino embraces radicals containing an
optionally 



substituted, linear or branched alkyl radicals of 1 to
10 carbon atoms attached to a divalent -NH- radical.
More preferred monoalkylamino radicals are "lower
monoalkylamino" radicals having 1 to 8, preferably 1
to 6 and more preferably 1 to 4 carbon atoms. A
monoalkylamino group typically contains an alkyl group
which is unsubstituted or substituted with 1, 2 or 3
substituents which may be the same or different. The
substituents are preferably selected from halogen
atoms, preferably fluorine atoms, hydroxy groups and
alkoxy groups having from 1 to 4 carbon atoms.
Typically, the substitutents on a monoalkylamino group
are themselves unsubstituted. Preferred optionally
substituted monoalkylamino radicals include
methylamino, ethylamino, n-propylamino, i-propylamino,
n-butylamino, sec-butylamino, t-butylamino,
trifluoromethylamino, difluoromethylamino,
hydroxymethylamino, 2-hydroxyethylamino and
2-hydroxypropylamino. As used herein, the term
dialkylamino embraces radicals containing a trivalent
nitrogen atoms with two optionally substituted, linear
or branched alkyl radicals of 1 to 10 carbon atoms
attached thereto. More preferred dialkylamino radicals
are "lower dialkylamino" radicals having 1 to 8,
preferably 1 to 6 and more preferably 1 to 4 carbon
atoms in each alkyl radical. A dialkylamino group
typically contains two alkyl groups, each of which is
unsubstituted or substituted with 1, 2 or 3
substituents which may be the same or different. The
substituents are preferably selected from halogen
atoms, preferably fluorine atoms,hydroxy groups and
alkoxy groups having from 1 to 4 carbon atoms.
Typically, the substituents on a dialkylamino group
are themselves unsubstituted. Preferred optionally
substituted dialkylamino radicals include
dimethylamino, diethylamino, methyl(ethyl)amino,
di(n-propyl)amino, n-propyl(methyl)amino,
p-propyl(ethyl)amino, di(ipropyl) amino,
i-propyl(methyl)amino, i-propyl(ethyl)amino,
di(n-butyl)amino, nbutyl( methyl)amino,
n-butyl(ethyl)amino, n-butyl(i-propyl)amino,
di(sec-butyl)amino, secbutyl( methyl)amino,
sec-butyl{ethyl)amino, sec-butyl(n-propyl)amino,
sec-butyl(ipropyl) amino, di(t-butyl)amino,
t-butyl(methyl)amino, t-butyl(ethyl)amino,
t-butyl(npropyl) amino, t-butyl(i-propyl)amino,
trifluoromethyl(methyl)amino,
trifluoromethyl(ethyl)amino,
trifluoromethyl(n-propyl)amino,
trifluoromethyl(i-propyl)amino,
trifluoromethyl(n-butyl)amino,
trifluoromethyl(sec-butyl)amino,
difluoromethyl(methyl)amino,
difluoromethyl(ethyl)amino,
difluoromethyl(n-propyl)amino,
difluoromethyl(i-propyl)amino,
difluoromethyl(n-butyl))amino,
difluoromethyl(secbutyl) amino,
difluoromethyl(t-butyl)amino,
difluoromethyl(trifluoromethyl)amino,
hydroxymethyl(methyl)amino, ethyl(hydroxymethyl)amino,
hydroxymethyl(n-propyl)amino,
hydroxymethyl(i-propyl)amino,
n-butyl(hydroxymethyl)amino, secbutyl(
hydroxymethyl)amino, t-butyl(hydroxymethyl)amino,
difluoromethyl(hydroxymethyl)amino,
hydroxymethyl(trifluoromethyl)amino,
hydroxyethyl(methyl)amino, ethyl(hydroxyethyl)amino,
hydroxyethyl(n-propyl)amino,
hydroxyethyl(i-propyl)amino,
n-butyl(hydroxyethyl)amino,
sec-butyl(hydroxyethyl)amino, tbutyl(
hydroxyethyl)amino, difluoromethyl(hydroxyethyl)amino,
hydroxyethyl(trifluoromethyl)amino,
hydroxyprspyl(methyl)amino, ethyl(hydroxypropyl)amino,
hydroxypropyl(p-propyl)amino,
hydroxypropyl(i-propyl)amino,
n-butyl(hydroxypropyl)amino,
sec-butyl(hydroxypropyl)amino, tbutyl(
hydroxypropyl)amino,
difluoromethyl(hydroxypropyl)amino,
hydroxypropyl(trifluoromethyl)amino. As used herein,
the term hydroxyalkyl embraces linear or branched
alkyl radicals having 1 to 10 carbon atoms, preferably
1 to 6 carbon atoms, any one of which may be
substituted with one or more hydroxyl radicals.
Examples of such radicals include hydroxymethyl,
hydroxyethyl, hydroxypropyl, hydroxybutyl and
hydroxyhexyl.As used herein, the term alkoxycarbonyl
embraces optionally substituted, linear or branched
radicals each having alkyl portions of 1 to 10 carbon
atoms and attached to an oxycarbonyl radical. More
preferred alkoxycarbonyl radicals are "lower
alkoxycarbonyl" radicals, in which the alkyl moiety
has 1 to 8, preferably 1 to 6 and more preferably 1 to
4 carbon atoms. An alkoxycarbonyl group is typically
unsubstituted or substituted with 1, 2 or 3
substituents which may be the same or different. The
substituents are preferably selected from halogen
atoms, preferably fluorine atoms, hydroxy groups and
alkoxy groups having from 1 to 4 carbon atoms.
Typically, the substituents on an alkoxycarbonyl group
are themselves unsubstituted. Preferred optionally
substituted alkoxycarbonyl radicals include
methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl,
i-propoxycarbonyl, n-butoxycarbonyl,
secbutoxycarbonyl, t-butoxycarbonyl,
thfluoromethoxycarbonyl, difluoromethoxycarbonyl,
hydroxymethoxycarbonyl, 2-hydroxyethoxycarbonyl and
2-hydroxypropoxycarbonyl. As used herein, the term
mopoalkylcarbamoyl embraces radicals containing an
optionally substituted, linear or branched alkyl
radicals of 1 to 10 carbon atoms and attached to the
nitrogen of a-NHCO- radical. More preferred
monoalkylcarbamoyl radicals are "lower 



monoalkylcarbamoyl" radicals in which the alkyl moiety
has 1 to 8, preferably 1 to 6 and more preferably 1 to
4 carbon atoms. A monoalkylcarbamoyl group is
typically unsubstituted or substituted with 1, 2 or 3
substituents which may be the same or different. The
substituents are preferably selected from halogen
atoms, preferably fluorine atoms, hydroxy groups and
alkoxy groups having from 1 to 4 carbon atoms.
Typically, the substituents on a monoalkylcarbamoyl
group are themselves unsubstituted. Preferred
optionally substituted monoalkylcarbamoyl radicals
include methylcarbamoyl, ethytcarbamoyl,
n-propylcarbamoyl, i-propylcarbamoyl,
n-butylcarbamoyl, secbutylcarbamoyl, t-butylcarbamoyl,
trifluoromethyfcarbamoyl, difluoromethylcarbamoyl,
hydroxymethylcarbamoyl, 2-hydroxyethylcarbamoyl and
2-hydroxypropylcarbamoyl.As used herein, the term
dialkylcarbamoyl embraces radicals containing a
radical NCOwhere the nitrogen is attached to two
optionally substituted, linear or branched alkyl
radicals of 1 to 10 carbon atoms. More preferred
dialkylcarbamoyl radicals are "lower dialkylcarbamoyl"
radicals having 1 to 8, preferably 1 to 6 and more
preferably 1 to 4 carbon atoms in each alkyl radical.
A dialkylcarbamoyl group is typically unsubstituted or
substituted with 1, 2 or 3 substituents which may be
the same or different. The substituents are preferably
selected from halogen atoms, preferably fluorine
atoms, hydroxy groups and alkoxy groups having from 1
to 4 carbon atoms. Typically, the substituents on a
dialkylcarbamoyl group are themselves unsubstituted.
Preferred optionally substituted dialkylcarbamoyl
radicals include dimethylcarbamoyl, diethylcarbamoyl,
methyl(ethyl)carbamoyl, di(n-propyl)carbamoyl,
npropyl( methyl)carbamoyl, n-propyl(ethyl)carbamoyl,
di(i-propyl)carbamoyl, ipropyl( methyl)carbamoyl,
i-propyl(ethyl)carbamoyl, di(n-butyl)carbamoyl,
nbutyl( methyl)carbamoyl, n-butyl(ethyl)carbamoyl,
p-butyl(i-propyl)carbamoyl, di(secbutyl) carbamoyl,
sec-butyl(methyl)carbamoyl, sec-butyl(ethyl)carbamoyl,
sec-butyl{npropyl) carbamoyl,
sec-butyl(i-propyl)carbamoyl, di(t-butyl)carbamoyl,
tbutyl( methyl)carbamoyl, t-butyl(ethyl)carbamoyl,
t-butyl(n-propyl)carbamoyl, t-butyl(ipropyl)
carbamoyl, trifluoromethyl(methyl)carbamoyl,
trifluoromethyl(ethyl)carbamoyl,
trifluoromethyl(n-propyl)carbamoyl,
trifluoromethyl(i-propyl)carbamoyl,
trifluoromethyl(nbutyl) carbamoyl,
trifluoromethyl(sec-butyl)carbamoyl,
difluoromethyl(methyl)carbamoyl,
difluoromethyl(ethyl)carbamoyl,
difluoromethyl(n-propyl)carbamoyl,
difluoromethylflpropyOcarbamoyl,
difluoromethyl(n-butyl))carbamoyl,
difluoromethyl(sec-butyl)carbamoyl,
difluoromethyl(t-butyl)carbamoyl,
difluoromethyl(trifluorornethyl)carbamoyl,
hydroxymethyl(methyl)carbamoyl,
ethyl(hydroxymethyl)carbamoyl, hydroxymethyl(npropyl)
carbamoyl, hydroxymethyl(i-propyl)carbamoyl,
n-butyl(hydroxymethyl)carbamoyl,
sec-butyl(hydroxymethyl)carbamoyl,
t-butyl(hydroxymethyl)carbamoyl,
difluoromethyl(hydroxymethyl)carbamoyl,
hydroxymethyl(trifluoromethyl)carbamoyl,
hydroxyethyl(methyl)carbamoyl,
ethyl(hydroxyethyl)carbamoyl, hydroxyethyl(npropyl)
carbamoyl, hydroxyethyl(i-propyl)carbamoyl,
n-butyl(hydroxyethyl)carbamoyl, secbutyl(
hydroxyethyl)carbamoyl,
t-butyl(hydroxyethyl)carbamoyl,
difluoromethyl(hydroxyethyl)carbamoyl,
hydroxyethyl(trifluoromethyl)carbamoyl,
hydroxypropyl(methyl)carbamoyl,
ethyl(hydroxypropyl)carbamoyl,
hydroxypropyl(npropyl)carbamoyl,
hydroxypropyl(i-propyl)carbamoyl,
n-butyl(hydroxypropyl)carbamoyl,
sec-butyKhydroxypropylJcarbamoyl,
t-butyl(hydroxypropyl)carbamoyl,
difluoromethyl(hydroxypropyl)carbamoyl,
hydroxypropylftrifluoromethyOcarbamoyl. As used
herein, the term alkylsulfinyl embraces radicals
containing an optionally substituted, linear or
branched alkyl radicals of 1 to 10 carbon atoms
attached to a divalent -SO- radical. More preferred
alkylsulfinyl radicals are "lower alkylsulfinyl"
radicals having 1 to 8, preferably 1 to 6 and more
preferably 1 to 4 carbon atoms. An alkylsulfinyl group
is typically unsubstituted or substituted with 1, 2 or
3 substituents which may be the same or different. The
substituents are preferably selected from halogen
atoms, preferably fluorine atoms, hydroxy groups and
alkoxy groups having from 1 to 4 carbon atoms.
Typically, the substituents on a alkylsulfinyl group
are themselves unsubstituted. Preferred optionally
substituted alkylsulfinyl radicals include
methylsulfinyl, ethylsulfinyl, npropylsulfinyl,
i-propylsulfinyl, n-butylsulfinyl, sec-butylsulfinyl,
t-butylsulfinyl, trifluoromethylsulfinyl,
difluoromethylsulfinyl, hydroxymethylsulfinyl,
2-hydroxyethylsulfinyl and 2-hydroxypropylsulfinyl. As
used herein, the term alkylsulfonyl embraces radicals
containing an optionally substituted, linear or
branched alkyl radicals of 1 to 10 carbon atoms
attached to a divalent -SO 2- radical. More preferred
alkylsulfonyl radicals are "lower alkylsulfonyl"
radicals having 1 to 8, preferably 1 to 6 and more
preferably 1 to 4 carbon atoms. An alkylsulfonyl group
is typically unsubstituted or substituted with 1, 2 or
3 substituents which may be the same or different. The
substituents are preferably selected from halogen
atoms, preferably fluorine atoms, hydroxy groups and
alkoxy groups having from 1 to 4 carbon atoms.
Typically, the substituents on a
monoalkylaminosulfonyl group are themselves
unsubstituted. 



As used herein, the term monoalkylaminosulfonyl
embraces radicals containing an optionally
substituted, linear or branched alkyl radicals of 1 to
10 carbon atoms and attached to the nitrogen of a-NHSO
2- radical. More preferred
monoalkylaminosulfonylradicals are "lower
monoalkylaminosulfonyl" radicals having 1 to 8,
preferably 1 to 6 and more preferably 1 to 4 carbon
atoms. A monoalkylaminosulfonyl group is typically
unsubstituted or substituted with 1, 2 or 3
substituents which may be the same or different. The
substituents are preferably selected from halogen
atoms, preferably fluorine atoms, hydroxy groups and
alkoxy groups having from 1 to 4 carbon atoms.
Typically, the substituents on a
monoalkylaminosulfonyl group are themselves
unsubstituted. Preferred optionally substituted
monoalkylaminosulfonyl radicals include
methylaminosulfonyl, ethylaminosulfonyl,
n-propylaminosulfonyl, i-propylaminosulfonyl,
nbutylaminosulfonyl, sec-butylaminosulfonyl,
t-butylaminosulfonyl, trifluoromethylaminosulfonyl,
difluoromethylaminosulfonyl,
hydroxymethylaminosulfonyl, 2-
hydroxyethylaminosulfonyl and
2-hydroxypropylaminosulfonyl. As used herein, the term
dialkylaminosulfonyl embraces radicals containing a
radical NSO2- where the nitrogen is attached to two
optionally substituted, linear or branched alkyl
radicals of 1 to 10 carbon atoms. More preferred
dialkylaminosulfonyl radicals are "lower
dialkylaminosulfonyl" radicals having 1 to 8,
preferably 1 to 6 and more preferably 1 to 4 carbon
atoms in each alkyl radical. A dialkylaminosulfonyl
group is typically unsubstituted or substituted with
1, 2 or 3 substituents which may be the same or
different. The substituents are preferably selected
from halogen atoms, preferably fluorine atoms, hydroxy
groups and alkoxy groups having from 1 to 4 carbon
atoms. Typically, the substituents on a
dialkylaminosulfonyl group are themselves
unsubstituted. Preferred optionally substituted
dialkylaminosulfonyl radicals include
dimethylaminosulfonyl, diethylaminosulfonyl,
methyl(ethyl)aminosulfonyl, di(npropyl) aminosulfonyl,
n-propyl(methyl)aminosulfonyl,
n-propyl(ethyl)aminosulfonyl, di(ipropyl)
aminosulfonyl, i-propyl(methyl)aminosulfonyl,
i-propyl(ethyl)aminosulfonyl, di(nbutyl)
aminosulfonyl, n-butyl(methyl)aminosulfonyl,
n-butyl(ethyl)aminosulfonyl, n-butyl(ipropyl)
aminosulfonyl, di(sec-butyl)aminosulfonyl,
sec-butyl(methyl)aminosulfonyl, secbutyl(
ethyl)aminosulfonyl, sec-butyl(n-propyl)aminosulfonyl,
sec-butyl(ipropyl) aminosulfonyl,
di(t-butyl)aminosulfonyl,
t-butyl(methyl)aminosulfonyl,
tbiityl(ethyl)aminosulfonyl,
t-butyl(n-propyl)aminosulfonyl,
t-butyl(i-propyl)aminosulfonyl,
trifluoromethyl(methyl)aminosulfonyl,
trifluoromethyl(ethyl)aminosulfonyl,
trifluoromethyl(npropyl) aminosulfopyl,
trifluoromethyl(i-propyl)aminosulfonyl,
trifluoromethyl(nbutyl) aminosulfonyl,
trifluoromethyl(sec-butyl)aminosulfonyl,
difluoromethyl(methyl)aminosulfonyl,
difluoromethyl(ethyl)aminosulfonyl,
difluoromethyl(npropyl) aminosulfonyl,
difluoromethyl(i-propyl)aminosulfonyl,
difluoromethyl(nbutyl)) aminosulfonyl,
difluoromethyl(sec-butyl)amiposulfonyl,
difluoromethyl(tbutyl) aminosulfonyl,
difluoromethyl(trifluoromethyl)aminosulfonyl,
hydroxymethyl(methyl)aminosulfonyl,
ethyl(hydroxymethyl)aminosulfonyl,
hydroxymethyl(n-propyl)aminosulfonyl,
hydroxymethyl(i-propyl)aminosulfonyl, nbutyl(
hydroxymethyl)aminosulfonyl,
sec-butyl(hydroxymethyl)aminosulfonyl, tbuty|(
hydroxymethyl)aminosulfonyl,
difluoromethyl(hydroxymethyl)aminosulfonyl,
hydroxymethyl(trifluoromethyl)aminosulfonyl,
hydroxyethyl(methyl)aminosulfonyl,
ethyl(hydroxyethyl)ami posulfonyl,
hydroxyethyl(n-propyl)aminosulfonyl,
hydroxyethyl(ipropyl) aminosulfonyl,
n-butyl(hydroxyethyl)aminosulfonyl, secbutyl(
hydroxyethyl)aminosulfonyl,
t-butyl(hydroxyethyl)aminosulfonyl,
difluoromethyl(hydroxyethyl)aminosulfonyl,
hydroxyethyl(trifluoromethyl)ami posulfonyl,
hydroxypropyl(methyl)aminosulfonyl,
ethyl(hydroxypropyl)aminosulfonyl, hydroxyprapyl(p-
propyl)aminosulfopyl,
hydroxypropyl(i-propyl)aminosulfonyl, nbutyl(
hydroxypropyl)aminosulfonyl,
sec-butyl(hydroxypropyl)aminosulfonyl, tbutyl(
hydroxypropyl)aminosulfonyl,
difluoromethyl(hydroxypropyl)aminosulfonyland
hydroxypropyl(trifluoromethyl)aminosulfonyl. As used
herein, the term alkylsulfamoyl embraces radicals
containing an optionally substituted, linear or
branched alkyl radical of 1 to 10 carbon atoms and
attached to the nitrogen of a-NSO 2- radical. More
preferred alkylsulfamoyl radicals are "lower
alkylsulfamoyl" radicals having 1 to 8, preferably 1
to 6 and more preferably 1 to 4 carbon atoms. An
alkylsulfamoyl group is typically unsubstituted or
substituted with 1, 2 or 3 substituents which may be
the same or different. The substituents are preferably
selected from halogen atoms, preferably fluorine
atoms, hydroxy groups and alkoxy groups having from 1
to 4 carbon atoms. Typically, the substituents on an
alkylsulfamoyl group are themselves
unsubstituted.Preferred optionally substituted
alkylsulfamoyl radicals include methylsulfamoyl,
ethylsulfamoyl, n-propylsulfamoyl, i-propylsulfamoyl,
n-butylsulfamoyl, sec-butylsulfamoyl,
t-butylsulfamoyl, trifluoromethylsulfamoyl,
difluoromethylsulfamoyl, hydroxymethylsulfamoyl,
2-hydroxyethylsulfamoyl and 2-hydroxypropylsulfamoyl.
As used herein, the term alkylsulfamido embraces
radicals containing an optionally 



substituted, linear or branched alkyl radicals of 1 to
10 carbon atoms and attached to one of the nitrogen
atoms of a -NHSO 2NH- radical. More preferred
alkylsulfamido radicals are "lower alkylsulfamido"
radicals having 1 to 8, preferably 1 to 6 and more
preferably 1 to 4 carbon atoms. An alkylsulfamido
group is typically unsubstituted or substituted with
1, 2 or 3 substituents which may be the same or
different. The substituents are preferably selected
from halogen atoms, preferably fluorine atoms, hydroxy
groups and alkoxy groups having from 1 to 4 carbon
atoms. Typically, the substituents on an
alkylsulfamido group are themselves unsubstituted.
Preferred optionally substituted alkylsulfamido
radicals include methylsulfamido, ethylsulfamido,
p-propylsulfamido, i-propylsulfamido,
n-butylsulfamido, sec-butylsulfamido,
t-butylsutfamido, trifluoromethylsulfamido,
difluoromethylsulfamido, hydroxymethylsulfamido,
2-hydroxyethylsulfamido and 2-hydroxysulfamido. As
used herein, the term N'-alkylureido embraces radicals
containing an optionally substituted, linear or
branched alkyl radical of 1 to 10 carbon atoms
attached to the terminal nitrogen of a -NHCONH-
radical. More preferred N'-alkylureido radicals are
"lower N'-alkylureido" radicals in which the alkyl
moiety has 1 to 8, preferably 1 to 6 and more
preferably 1 to 4 carbon atoms. An N'-alkylureido
group is typically unsubstituted or substituted with
1, 2 or 3 substituents which may be the same or
different. The substituents are preferably selected
from halogen atoms, preferably fluorine atoms, hydroxy
groups and alkoxy groups having from 1 to 4 carbon
atoms. Typically, the substituents on an
N'-alkylureido group are themselves
unsubstituted.Preferred optionally substituted
N'-alkylureido radicals include N'-methylureido, N'-
ethylureido, N'-n-propylureido, N'-i-propylureido,
N'-n-butylureido, N'-sec-butylureido, N'-tbutylureido,
N'-trifluoromethylureido, N'-difluoromethylureido,
N'-hydroxymethylureido, N'- 2-hydroxyethylureido and
N'-2-hydroxypropylureido. As used herein, the term
N'.N'-dialkylureido embraces radicals containing a
radical - NHCON where the terminal nitrogen is
attached to two optionally substituted, linear or
branched alkyl radicals of 1 to 10 carbon atoms. More
preferred N'.N'-dialkylureido radicals are "lower
N'.N'-dialkylureido" radicals having 1 to 8,
preferably 1 to 6 and more preferably 1 to 4 carbon
atoms in each alkyl radical. A N'.N'-dialkylureido
group is typically unsubstituted or substituted with
1, 2 or 3 substituents which may be the same or
different. The substituents are preferably selected
from halogen atoms, preferably fluorine atoms, hydroxy
groups and alkoxy groups having from 1 to 4 carbon
atoms. Typically, the substituents on an
N'.N'-dialkylureido group are themselves
unsubstituted. Preferred optionally substituted
N'.N'-dialkylureido radicals include
N'.N'-dimethylureido, N'.N'-diethylureido,
N'-methyl.N'-ethylureido, N',N'-di(n-propyl)ureido,
N'-n-propyl,N'- methylureido,
N'-n-propyl,N'-ethylureido, N',N'-di(i-propyl)ureido,
N'-i-propyl,N'- methylureido,
N'-i-propyl,N'-ethylureido, N',N'-di(n-butyl)ureido,
N'-n-butyl,N'- methylureido,
N'-n-butyl.N'-ethylureido,
N'-n-butyl,N'-(i-propyl)ureido, N',N'-di(secbutyl)
ureido, N'-sec-butyl, N'-methylureido,
N'-sec-butyl,N'-ethylureido, N'-sec-butyl,N'-(npropyl)
ureido, N'-sec-butyl,N'(i-propyl) ureido,
N',N'di(t-butyl)ureido, N'-t-butyl,N'- methylureido,
N'-t-butyl,N'-ethylureido,
N'-t-butyl,N'-(n-propyl)ureido,
N'-t-butyl,N'-(ipropyl) ureido,
N'-trifluoromethyl.N'-methylureido,
N'-trifluoromethyl,N'-ethylureido, N'-
trifluoromethyl,N'-(n-propyl)ureido,
N'-trifluoromethyl,N'-(i-propyl)ureido, N'-
trifluoromethyl,N'-(n-butyl)ureido,
N'-trifluoromethyl,N'-(sec-butyl)ureido, N'-
difluoromethyl, N'-methylureido,
N'-difluoromethyl,N'-ethylureido,
N'-difluoromethyl,N'(npropyl) ureido,
N'-difluoromethyl,N'-(i-propyl)ureido,
N'-difluoromethyl,N'-(n-butyl)ureido,
N'-difluoromethyl,N'-(sec-butyl)ureido,
N'-difluoromethyl,N'-(t-butyl)ureido, N'-
difluoromethyl.N'-trifluoromethylureido,
N'-hydroxymethyl,N'-methylureido, N'-ethyl,N'-
hydroxymethylureido,
N'-hydroxymethyl,N'-(n-propyl)ureido,
N'-hydroxymethyl,N'-(ipropyl) ureido,
N'-n-butyl,N'-hydroxymethylureido,
N'-sec-butyl.N'-hydroxymethylureido, N'-
t-butyl,N'-hydroxymethylureido, N'-difluoromethyl,
N'-hydroxymethylureido,
N'-hydroxymethyl.N'-trifluoromethylureido,
N'-hydroxyethyl.N'-methylureido, N'-ethyl,N'-
hydroxyethylureido,
N'-hydroxyethyl,N'-(n-propyl)ureido,
N'-hydroxyethyl,N'-(ipropyl) ureido,
N'-(n-butyl),N'-hydroxyethylureido,
N'(sec-butyl),N'-hydroxyethylureido, N'-
(t-butyl),N'-hydroxyethylureido,
N'-difluoromethyl.N'-hydroxyethylureido, N'-
hydroxyethyl.N'-trifluoromethylureido,
N'-hydroxypropyl,N'-methylureido, N'-ethyl,N'-
hydroxypropylureido,
N'-hydroxypropyl,N'-(n-propyl)ureido,
N'-hydroxypropyl,N'-(ipropyl) ureido,
N'-(n-butyl),N'-hydroxypropylureido,
N'(sec-butyl),N'-hydroxypropylureido,
N'(t-butyl),N'-hydroxypropylureido,
N'-difluoromethyl,N'-hydroxypropylureido y N'-
hydroxypropyl.N'-trifluoromethylureido. As used
herein, the term acyl embraces optionally substituted,
linear or branched radicals having 2 to 20 carbon
atoms or, preferably 2 to 12 carbon atoms attached to
a carbonyl radical. More preferably acyl radicals are
"lower acyl" radicals of formula -COR, wherein R is a
hydrocarbon group, preferably an alkyl group, having 2
to 8, preferably 2 to 6 and more preferably 2 to 4
carbon atoms. 



An acyl group is typically unsubstituted or
substituted with 1, 2 or 3 substituents which may be
the same or different. The substituents are preferably
selected from halogen atoms, preferably fluorine
atoms, hydroxy groups and alkoxy groups having from 1
to 4 carbon atoms. Typically, the substituents on an
acyl group are themselves unsubstituted. Preferred
optionally substituted acyl radicals include acetyl,
propionyl, butiryl, isobutiryl, isovaleryl, pivaloyil,
valeryl, lauryl, myristyl, stearyl and palmityl, As
used herein, the term aryl radical embraces typically
a C5-C14 monocyclic or polycyclic aryl radical such as
phenyl, naphthyl, anthranyl and phenanthryl. Phenyl is
preferred. A said optionally substituted aryl radical
is typically unsubstituted or substituted with 1, 2 or
3 substituents which may be the same or different. The
substituents are preferably selected from halogen
atoms, preferably fluorine atoms, hydroxy groups,
alkoxycarbonyl groups in which the alkyl moiety has
from 1 to 4 carbon atoms, hydroxycarbonyl groups,
carbamoyl groups, nitro groups, cyano groups, C1-C4
alkyl groups, C1-C4 alkoxy groups and C1-C4
hydroxyalkyl groups. When an aryl radical carries 2 or
more substituents, the substituents may be the same or
different. Unless otherwise specified, the
substituents on an aryl group are typically themselves
unsubstituted.As used herein, the term heteroaryl
radical embraces typically a 5- to 14- membered ring
system, preferably a 5- to 10- membered ring system,
comprising at least one heteroaromatic ring and
containing at least one heteroatom selected from O, S
and N. A heteroaryl radical may be a single ring or
two or more fused rings wherein at least one ring
contains a heteroatom. A said optionally substituted
heteroaryl radical is typically unsubstituted or
substituted with 1, 2 or 3 substituents which may be
the same or different. The substituents are preferably
selected from halogen atoms, preferably fluorine,
chlorine or bromine atoms, alkoxycarbonyl groups in
which the alkyl moiety has from 1 to 4 carbon atoms,
nitro groups, hydroxy groups, C1-C alkyl groups and
CrC alkoxy groups. When an heteroaryl radical carries
2 or more substituents, the substituents may be the
same or different. Unless otherwise specified, the
substituents on a heteroaryl radical are typically
themselves unsubstituted. Examples include pyridyl,
pyrazinyl, pyrimidinyl, pyridazinyl, furyl,
benzofuranyl, oxadiazolyl, oxazolyl, isoxazolyl,
benzoxazolyl, imidazolyl, benzimidazolyl, thiazolyl,
thiadiazolyl, thienyl, pyrrolyl, pyridinyl,
benzothiazolyl, indolyl, indazolyl, purinyl, quinolyl,
isoquinolyl, thienopyridinyl, phthalazinyl,
naphthyridinyl, quinoxalinyl, quinazolinyl,
quinolizinyl, cinnolinyl, triazolyl, indolizinyl,
indolinyl, isoipdolinyl, isoindolyl, imidazolidinyl,
pteridinyl, thianthrenyl, thgngiyHil y pyrazolyl,
2H-pyrazolo[3,4-d]pyrimidinyl, 1Hpyrazolo[
3,4-d]pyrimidinyl, thieno[2,3-d] pyrimidnyl and the
various pyrrolopyridyl radicals. Oxadiazolyl,
oxazolyl, pyridyl, pyrrolyl, imidazolyl, thiazolyl,
thiadiazolyl, thienyl, furanyl, quinolinyl,
isoquinolinyl, thienopyridinyl, indolyl, benzoxazolyl,
naphthyridinyl, benzofuranyl, pyrazinyl, pyrimidinyl
and the various pyrrolopyridyl radicals are preferred.
As used herein, the term cycloalkyl embraces saturated
carbocyclic radicals and, unless otherwise specified,
a cycloalkyl radical typically has from 3 to 7 carbon
atoms. A cycloalkyl radical is typically unsubstituted
or substituted with 1, 2 or 3 substituents which may
be the same or different. The substituents are
preferably selected from halogen atoms, preferably
fluorine atoms, hydroxy groups and alkoxy groups
having from 1 to 4 carbon atoms. When a cycloalkyl
radical carries 2 or more substituents,
thesubstituents may be the same or different.
Typically the substituents on a cycloalkyl group are
themselves unsubstituted. Examples include
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and
cycloheptyl. It is preferably cyclopropyl, cyclopentyl
and cyclohexyl. As used herein, the term cycloalkenyl
embraces partially unsaturated carbocyclic radicals
and, unless otherwise specified, a cycloalkenyl
radical typically has from 3 to 7 carbon atoms. A
cycloalkenyl radical is typically unsubstituted or
substituted with 1, 2 or 3 substituents which may be
the same or different. The substituents are preferably
selected from halogen atoms, preferably fluorine
atoms, hydroxy groups and alkoxy groups having from 1
to 4 carbon atoms. When a cycloalkenyl radical carries
2 or more substituents, the substituents may be the
same or different. Typically, the substituents on a
cycloalkenyl group are themselves unsubstituted.
Examples include cyclobutenyl, cyclopentenyl,
cyclohexenyl and cycloheptenyl. Cyclopentenyl and
cyclohexenyl are preferred. As used herein, the term
heterocyclyl radical embraces typically a
non-aromatic, saturated or unsaturated C3-Ci 0
carbocyclic ring system, such as a 5, 6 or 7 membered
radical, in which one or more, for example 1, 2, 3 or
4 of the carbon atoms preferably 1or 2 of the carbon
atoms are replaced by a heteroatom selected from N, O
and S. Saturated heterocyclyl radicals are preferred.
A heterocyclic radical may be a single ring or two or
more fused rings wherein at least one ring contains a
heteroatom. When a heterocyclyl radical carries 2 or
more substituents, the substituents may be the same or
different. A said optionally substituted heterocyclyl
radical is typically unsubstituted or substituted with
1, 2 or 3 substituents which may be the same or
different. The substituents are 



preferably selected from halogen atoms, preferably
fluorine atoms, hydroxy groups and alkoxy groups
having from 1 to 4 carbon atoms. Typically, the
substituents on a heterocyclyl radical are themselves
unsubstituted.Examples of heterocyclic radicals
include piperidyl, pyrrolidyl, pyrrolinyl,
piperazinyl, morpholinyl, thiomorpholinyl, pyrrolyl,
pyrazolinyl, pirazolidinyl, quinuclidinyl, triazolyl,
pyrazolyl, tetrazolyl, cromanyl, isocromanyl,
imidazolidinyl, imidazolyl, oxiranyl, azaridinyl,
4,5-dihydro-oxazolyl, 2-benzofuran-1 (3H)-one,
1,3-dioxol-2-one and 3-azatetrahydrofuranyl. Where a
heterocyclyl radical carries 2 or more substituents,
the substituents may be the same or different. As used
herein, some of the atoms, radicals, moieties, chains
and cycles present in the general structures of the
invention are "optionally substituted". This means
that these atoms, radicals, moieties, chains and
cycles can be either unsubstituted or substituted in
any poisition by one or more, for example 1, 2, 3 or
4, substituents, whereby the hydrogen atoms bound to
the unsubstituted atoms, radicals, moieties, chains
and cycles are replaced by chemically acceptable
atoms, radicals, moieties, chains and cycles. When two
or more substituents are present, each substituent may
be the same or different. The substituents are
typically themselves unsubstituted. Typically when a
cyclic radical is bridged by an alkylene or
alkylenedioxy radical, the bridging alkylene radical
is attached to the ring at non-adjacent atoms. As used
herein, the term halogen atom embraces chlorine,
fluorine, bromine and iodine atoms. A halogen atom is
typically a fluorine, chlorine or bromine atom, most
preferably chlorine or fluorine. The term halo when
used as a prefix has the same meaning. As used herein,
an acylamino group is typically a said acyl group
attached to an amino group. As used herein an
alkylenedioxy group is typically -O-R-O-, wherein R is
a said alkylene group. As used herein, an
alkoxycarbonyl group is typically a said alkoxy group
attached to a said carbonyl group.As used herein, an
acyloxy group is typically a said acyl group attached
to an oxygen atom. As used herein, a cycloalkoxy group
is typically a said cycloalkyl group attached to an
oxygen atom. Compounds containing one or more chiral
centre may be used in enantiomerically or
diastereoisomerically pure form, or in the form of a
mixture of isomers. As used herein, the term
pharmaceutically acceptable salt embraces salts with a
pharmaceutically acceptable acid or base.
Pharmaceutically acceptable acids include both
inorganic acids, for example hydrochloric, sulphuric,
phosphoric, diphosphoric, hydrobromic, hydroiodic and
nitric acid and organic acids, for example citric,
fumaric, maleic, malic, mandelic, ascorbic, oxalic,
succinic, tartaric, benzoic, acetic, methanesulphonic,
ethanesulphonic, benzenesulphonic or
p-toluenesulphonic acid. Pharmaceutically acceptable
bases include alkali metal (e.g. sodium or potassium)
and alkali earth metal (e.g. calcium or magnesium)
hydroxides and organic bases, for example alkyl
amines, arylalkyl amines and heterocyclic amines. As
used herein, an N-oxide is formed from the tertiary
basic amines or imines present in the molecule, using
a convenient oxidising agent. According to one
embodiment of the present invention in the compounds
of formula (I) R1 is selected from the group
consisting of hydrogen atoms and lower alkyl groups,
which are optionally substituted by one or more
substituents selected from halogen atoms and hydroxy,
alkoxy, alkylthio, hydroxycarbonyl and alkoxycarbonyl
groups. According to another embodiment of the present
invention in the compounds of formula (I) R2 is an
heteroaryl group which is optionally substituted by
one or more substituents selected from halogen atoms
and hydroxy, lower alkyl, hydroxyalkyl,
hydroxycarbonyl, alkoxy, alkylenedioxy,
alkoxycarbonyl, aryloxy, acyl, acyloxy, alkylthio,
arylthio, amino, nitro, cyano, mono- or di-alkylamino,
acylamino, carbamoyl or mono- or di-alkylcarbamoyl,
difluoromethyl, trifluoromethyl, difluoromethoxy or
trifluoromethoxy groups. It is preferred that R2 is an
heteroaryl group which is optionally substituted by
one or more substituents selected from halogen atoms
and hydroxy, hydroxyalkyl, hydroxycarbonyl,
alkoxy,alkylenedioxy, alkoxycarbonyl, aryloxy, acyl,
acyloxy, alkylthio, arylthio, amino, nitro, cyano,
mono- or di-alkylamino, acylamino, carbamoyl or mono-
or di-alkylcarbamoyl, difluoromethyl, trifluoromethyl,
difluoromethoxy or trifluoromethoxy groups. It is
further preferred that R2 is a N-containing heteroaryl
group and still more preferred that Rz is optionally
substituted by one or more substituents selected from
halogen atoms and lower alkyl groups. According to
still another embodiment of the present invention in
the compounds of formula (I) R3 represents: G-U-(CRRV
wherein n is an integer from 0 to 3, preferably from 1
to 3 R and R' are independently selected from the
group consisting of hydrogen atoms and lower alkyl
groups 



L 1 is a linker selected from the group consisting of
a direct bond, -CO-, -O(CO)-, - 0(CO)O- and -(CO)O-;
and G is selected from hydrogen atoms and alkyl,
cycloalkyl, heterocyclyl, aryl and heteroaryl groups
said groups being optionally substituted with one or
more substituents selected from:  halogen atoms;
alkyl and alkenyl groups, which are optionally
substituted by one or more substituents selected from
halogen atoms; and  hydroxy, alkylenedioxy, alkoxy,
cycloalkyloxy, alkylthio, alkylsulfinyl,
alkylsulfonyl, alkylsulfamoyl, amino, mono- or
di-alkylamino, acylamino, nitro, acyl,
hydroxycarbonyl, alkoxycarbonyl, carbamoyl, mono- or
di-alkylcarbamoyl, ureido, N'-alkylureido,
N'.N'-dialkylureido, alkylsulfamido, aminosulfonyl,
mono- or dialkylaminosulfonyl, cyano, difluoromethoxy
or trifluoromethoxy groups; It is particularly
advantageous that when n is zero, L 1 is a direct bond
and G is different from a hydrogen atom. According to
still another embodiment of the present invention in
the compounds of formula (I) R3 represents: G-L1-(CRRV
whereinn is an integer from 0 to 3, preferably from 1
to 3 R and R' are independently selected from the
group consisting of hydrogen atoms and methyl groups L
1 is a linker selected from the group consisting of a
direct bond, -CO-, -O(CO)-, - 0(CO)O- and -(CO)O-; and
G is selected from alkyl, cycloalkyl, heterocyclyl,
aryl and heteroaryl groups said groups being
optionally substituted with one or more halogen atoms;
According to still another embodiment of the present
invention in the compounds of formula (I) R3
represents: G-L-I-(CRRV wherein n is Oor 1, preferably
1 R is a hydrogen atom R' is a hydrogen atom or a
methyl group L 1 is a linker selected from the group
consisting of a direct bond, -0(CO)O- and -(CO)O-; and
G is selected from alkyl and cycloalkyl groups said
groups being optionally substituted with one halogen
atoms. According to another embodiment of the present
invention in the compounds of formula (I) R4
represents a phenyl, pyridyl or thienyl group, which
is optionally substituted by one or more substituents
selected from:  halogen atoms;  alkyl groups, which
are optionally substituted by one or more substituents
selected from halogen atoms and hydroxy, hydroxyalkyl,
alkoxy, alkylthio, mono- or dialkylamino, acylamino,
hydroxycarbopyl, alkoxycarbonyl, carbamoyl, mono- or
dialkylcarbamoyl groups; and  hydroxy, alkylenedioxy,
alkoxy, cycloalkyloxy, alkylthio, alkylsulfinyl,
alkylsulfonyl, alkylsulfamoyl, amino, mono- or
di-alkylamino, acylamino, nitro, acyl,
hydroxycarbonyl, alkoxycarbonyl, carbamoyl, mono- or
di-alkylcarbamoyl, ureido, N'-alkylureido,
N'.N'-dialkylureido, alkylsulfamido, aminosulfonyl,
mono- or dialkylaminosulfonyl, cyano, difluoromethoxy
or trifluoromethoxy groups;It is preferred that R4 is
optionally substituted by one or more substituents
selected from halogen atoms and lower alkyl groups.
Most preferably R4 is a phenyl group. In another
embodiment of the invention the compounds of formula
(I): wherein R1 represents an ethyl group R2 is a
N-containing heteroaryl group optionally substituted
by one substituent selected from halogen atoms and
lower alkyl groups. R3 represents: G-U-(CRRV wherein n
is 0 or 1, preferably 1 R is a hydrogen atom R' is a
hydrogen atom or a methyl group L 1 is a linker
selected from the group consisting of a direct bond,
-0(CO)O- and (CO)O-; and G is selected from alkyl and
cycloalkyl groups said groups being optionally
substituted with one halogen atoms; and R4 represents
a phenyl group and the pharmaceutically acceptable
salts or N-oxides are preferred for use in a 



formulation for topical application. Particular
individual compounds of the invention include:
4-(methoxycarbonyl)benzyl
1-ethyl-6-oxo-3-phenyl-5-(quinolin-5-ylamino)-1 ,6-
dihydropyridazine-4-carboxylatebenzyl
1-ethyl-6-oxo-3-phenyl-5-(qui polin-5-yla pnino)-1
,6-dihydropyridazine-4- carboxylate
2-(benzyloxy)-2-oxoethyl
1-ethyl-6-oxo-3-phenyl-5-{quinolin-5-ylamino)- 1,6-
dihydropyridazine-4-carboxylate 2-ethoxy-2-oxoethyl
1-ethyl-6-oxo-3-phenyl-5-(quinolin-5-ylami po)-1 ,6-
dihydropyridazine-4-carboxylate
2-oxo-2-pyrrolidin-1-ylethyl
1-ethyl-6-oxo-3-phenyl-5-(quinolin-5-ylamino)-1 ,6-
dihydropyridazine-4-carboxylate 3-amino-3-oxopropyl
1-ethyl-6-oxo-3-phenyl-5-(quinolin-5-ylamino)-1 ,6-
dihydropyridazine-4-carboxylate 2-(dimethylamino)ethyl
1-ethyl-6-oxo-3-phenyl-5-(quinolin-5-ylamino)-1 ,6-
dihydropyridazine-4-carboxylate
2-[(tert-butoxycarbonyl)amino]ethyl
1-ethyl-6-oxo-3-phenyl-5-(quinolin-5- ylamino)-1
,6-dihydropyridazine-4-carboxylate 2-(acetyloxy)ethyl
1-ethyl-6-oxo-3-phenyl-5-(quinolin-5-ylamino)-1 ,6-
dihydropyridazi pe-4-carboxylate 3-fIuorobenzyl
1-ethyl-6-oxo-3-phenyl-5-(quinolin-5-ylamino)-1 ,6-
dihydropyridazine-4-carboxylate
[(2,2-dimethylpropanoyl)oxy]methyl
1-ethyl-6-oxo-3-phenyl-5-(quinolin-5- ylamino)-1
-dihydropyridazine^-carboxylate
2-oxo-2-pyridin-4-ylethyl
1-ethyl-6-oxo-3-phenyl-5-(quinolin-5-ylamino)-1 ,6-
dihydropyridazine-4-carboxylate
2-(dimethylamino)-2-oxoethyl
1-ethyl-6-oxo-3-phenyl-5-(quino)in-5-ylamino)-1 ,6-
dihydropyridazine-4-carboxylate 2-aminoethyl
1-ethyl-6-oxo-3-phenyl-5-(quinolin-5-ylamino)-1 ,6-
dihydropyridazine-4-carboxylate ethyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)-1
,6-dihydropyridazine-4- carboxylate
2-(benzyloxy)-2-oxoethyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylami po)-1 ,6-
dihydropyridazi pe-4-carboxylate (butyryloxy)methyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylami po)-1 ,6-
dihydropyridazine-4-carboxylate 3-0X0-1
,3-dihydro-2-benzofuran-1 -yl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3- ylamino)-1
,6-dihydropyridazine-4-carboxylate(acetyloxy)methyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)-1 ,6-
dihydropyridazine-4-carboxylate 1-(acetyloxy)ethyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)-1,6-
dihydropyridazipe-4-carboxylate
2-(dimethylamino)-2-oxoethyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)-1,6-
dihydropyridazine-4-carboxylate benzyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)-1
,6-dihydropyridazine-4- carboxylate
[(2,2-dimethylpropanoyl)oxy]methyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)-
1,6-dihydropyridazine-4-carboxylate
1-(acetyloxy)-1-methylethyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)-1,6-
dihydropyridazine-4-carboxylate ethyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-phenyl
-1 ,6- dihydropyridazine-4-carboxylate
[(2,2-dimethylpropanoyl)oxy]methyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-
oxo-3-phenyl-1 ,6-dihydropyridazine-4-carboxylate
1-[(ethoxycarbonyl)oxy]ethyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-
phenyl-1,6-dihydropyridazine-4-carboxylate
2-(benzyloxy)-2-oxoethyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-phenyl
- 1 d-dihydropyridazine^-carboxylate
1-[(ethoxycarbonyl)oxy]ethyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)-1 ,6-
dihydropyridazine-4-carboxylate ethyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-phenyl-1
,6-dihydropyridazipe-4- carboxylate
[(2,2-dimethylpropanoyl)oxy]methyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-
phenyl-1,6-dihydropyridazipe-4-carboxylate
1-(acetyloxy)ethyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-phenyl-1 ,6-
dihydropyridazine-4-carboxylate
({[1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)-1
,6-dihydropyridazin-4- yl]carbonyl}oxy)acetic acid
ethyl
1-ethyl-3-(3-methylphenyl)-6-oxo-5-(pyridin-3-ylamino)
- 1,6- 



dihydropyridazine-4-carboxylate
[(2,2-dimethylpropanoyl)oxy]methyl
1-ethyl-3-(3-methylphenyl)-6-oxo-5-(pyridin-
3-ylamino)-1 ,6-dihydropyridazine-4-carboxylateethyl
1-ethyl-3-(3-fluorophenyl)-6-oxo-5-(pyridin-3-ylamino)
-1 ,6- dihydropyridazine-4-carboxylate
(butyryloxy)methyl
1-ethyl-3-(3-fl-iorophenyl)-6-oxo-5-(pyridin-3-ylamino
)-1 ,6- dihydropyridazine-4-carboxylate ethyl
1-ethyl-3-(4-fluorophenyl)-6-oxo-5-(pyridin-3-ylamino)
- 1,6- dihydropyridazine-4-carboxylate
(butyryloxy)methyl
1-ethyl-3-(4-fluororhenyl)-6-oxo-5-(pyridin-3-ylamino)
-1 ,6- dihydropyridazine-4-carboxylate ethyl
5-[(2-chloropyridin-3-yl)amino]-1-ethyl-6-oxo-3-phenyl
-1 ,6- dihydropyridazine-4-carboxylate methyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)-1
,6-dihydropyridazine-4- carboxylate methyl
1-ethyl-6-oxo-3-phenyl-5-(quinolin-5-ylamino)-1
,6-dihydropyridazine-4- carboxylate ethyl
1-ethyl-6-oxo-5-(pyridin-3-ylamino)-3-(2-thienyl)-1
,6-dihydropyridazine-4- carboxylate 2-(acetyloxy)ethyl
1-ethyl-6-oxo-5-(pyridin-3-ylamipo)-3-(2-thienyl)-1
,6- dihydropyridazine-4-carboxylate
2-[(tert-butoxycarbonyl)amino]ethyl
1-ethyl-6-oxo-5-(pyridin-3-ylamino)-3-(2- thienyl)-1
,6-dihydropyridazine-4-carboxylate 2-ethoxy-2-oxoethyl
1-ethyl-6-oxo-5-(pyridip-3-ylamino)-3-(2-thienyl)-1
,6- dihydropyridazine-4-carboxylate
2-(benzyloxy)-2-oxoethyl
1-ethyl-6-oxo-5-(pyridin-3-ylamino)-3-(2-thienyl)-1
,6- dihydropyridazine-4-carboxylate benzyl
1-ethyl-6-oxo-5-(pyridin-3-ylamino)-3-(2-thienyl)-1
,6-dihydropyridazine-4- carboxylate ethyl
1-ethyl-5-(4-methyloyridin-3-ylamino)-6-oxo-3-thien-2-
yl- 1,6- dihydropyridazin-4-carboxylate
2-(acetyloxy)ethyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-(2-thi
enyl)-1 ,6- dihydropyridazine-4-carboxylate
2-[(tert-butoxycarbonyl)amino]ethyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-
3-(2-thienyl)-1 ,6-dihydropyridazine-4-carboxylate
ethyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-(2-thienyl)-
1 ,6-dihydropyridazine-
4-carboxylate2-(acelyloxy)ethyl
1-ethyl-5-(isoquinolip-4-ylamino)-6-oxo-3-(2-thieny))-
1 ,6- dihydropyridazine-4-carboxylate
2-[(tert-butoxycarbonyl)amino]ethyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-(2-
thienyl)-1 b-dihydropyridazine-A-carboxylate
2-ethoxy-2-oxoethyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-(2-thienyl)-
1 ,6- dihydropyridazine-4-carboxylate
2-(benzyloxy)-2-oxoethyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-(2-thienyl)-
1,6-dihydropyridazine-4-carboxylate benzyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-(2-thienyl)-
1,6- dihydropyridazine-4-carboxylate ethyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-(3-thienyl)-
1 ,6-dihydropyridazine- 4-carboxylate
2-(acetyloxy)ethyl
1-ethyl-5-(isoquinolip-4-ylamino)-6-oxo-3-(3-thienyl)-
1 ,6- dihydropyridazine-4-carboxylate
2-[(tert-butoxycarbonyl)amino]ethyt
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-(3-
thienyl)-1 ,6-dihydropyridazine-4-carboxylate
2-ethoxy-2-oxoethyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-(3-thienyl)-
1 ,6- dihydropyridazine-4-carboxylate
2-(benzyloxy)-2-oxoethyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-(3-thienyl)-
1.d-dihydropyridazine^-carboxylate 4-fluorobenzyl
1-ethyl-5-(isoqutnolin-4-ylamino)-6-oxo-3-(2-thienyl)-
1 ,6- dihydropyridazine-4-carboxylate
4-(methoxycarbonyl)benzyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-(2-thienyl)-
1,6-dihydropyridazine-4-carboxylate ethyl
1-ethyl-3-(4-methylphenyl)-6-oxo-5-(pyridin-3-ylamino)
-1 ,6- dihydropyridazine-4-carboxylate ethyl
1-ethyl-5-(isoquinolin-4-ylamino)-3-(4-methylphenyl)-6
-oxo-1 ,6- dihydropyridazine-4-carboxylate ethyl
1-ethyl-3-(4-methylphenyl)-5-[(4-me\hylpyridin-3-yl)am
ino]-6-oxo-1 ,6- dihydropyridazine-4-carboxylate
[(2,2-dimethylpropanoyl)oxy]methyl
1-ethyl-3-(4-rpethylphenyl)-6-oxo-5-(pyridin-
3-ylamino)-1 ,6-dihydropyridazine-4-carboxylate 



[(2,2-dimethylpropanoyl)oxy]inethyl
1-ethyl-5-(isoquinolin-4-ylamino)-3-(4-
methylphenyl)-6-oxo-1
,6-dihydropyridazine-4-carboxylate[(2,2-dimethylpropan
oyl)oxy]methyl 1-ethyl-3-(4-methylphenyl)-5-[(4-
methylpyridin-3-yl)amino]-6-oxo-1
,6-dihydropyridazine-4-carboxylate
1-[(isopropoxycarbonyl)oxy]ethyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)-
1,6-dihydropyridazine-4-carboxylate
1-[(isopropoxycarbonyl)oxy]ethyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3- phenyl-1
,6-dihydropyridazine-4-carboxylate
1-[(isopropoxycarbonyl)oxy]ethyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-
phenyl-1 ,6-dihydropyridazine-4-carboxylate
1-{[(cyclohexyloxy)carbonyl]oxy}ethyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3- ylamino)-1
,6-dihydropyridazine-4-carboxylate
1-{[(cyclohexyloxyjcarbonyljoxyjethyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3- phenyl-1
,6-dihydropyridazine-4-carboxylate
1-{[(cyclohexyloxyjcarbonyljoxyjethyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-
oxo-3-phenyl-1 ,6-dihydropyridazine-4-carboxylate
ethyl
1-ethyl-6-oxo-3-phenyl-5-(thieno[2,3-c]pyridin-3-ylami
no)-1 ,6- dihydropyridazipe-4-carboxylate ethyl
1-ethyl-6-oxo-3-phenyl-5-(thieno[2,3-b]pyridin-3-ylami
no)-1 ,6- dihydropyridazine-4-carboxylate
[(2,2-dimethylpropanoyl)oxy]methyl
1-ethyl-6-oxo-3-phenyl-5-(thieno[2,3-
b]pyridin-3-ylamino)-1
.d-dihydropyridazine^-carboxylate 7-ethoxy-7-oxoheptyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-(3-thienyl)-
1 ,6- dihydropyridazine-4-carboxylate
6-ethoxy-6-oxohexyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-(3-thienyl)-
1,6- dihydropyridazine-4-carboxylate
3-amino-3-oxopropyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-(3-thienyl)-
1 ,6- dihydropyridazine-4-carboxylate
2-ethoxy-2-oxoethyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-(2-thi
enyl)- 1,6-dihydropyridazine-4-carboxylate
2-(benzyloxy)-2-oxoethyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-(2-
thienyl)-1 ,6-dihydropyridazine-4-carboxylate
1-{[(1-ethylpropoxy)carbonyl]oxy}ethyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3- ylamino)-1
,6-dihydropyridazine-4-carboxylate
1-{[(1-ethylpropoxy)carbonyl]oxy}ethyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-
oxo-3-phenyl-1
,6-dihydropyridazine-4-carboxylate1-{[(1-ethylpropoxy)
carbonyl]oxy}ethyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3- phenyl-1
,6-dihydropyridazine-4-carboxylate (butyryloxy)methyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-phenyl-1 ,6-
dihydropyridazine-4-carboxylate (acetyloxy)methyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-phenyl
-1 ,6- dihydropyridazine-4-carboxylate benzyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-(2-thi
enyl)-1 ,6- dihydropyridazine-4-carboxylate
4-(methoxycarbonyl)benzyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-(2-
thienyl)-1 ,6-dihydropyridazine-4-carboxylate
(isobutyryloxy)methyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-phenyl-1 ,6-
dihydropyridazine-4-carboxylate (isobutyryloxy)methyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)- 1,6-
dihydropyridazine-4-carboxylate 4-fluorobenzyl
1-ethyl-6-oxo-5-(pyridin-3-ylamino)-3-(2-thienyl)-
1,6- dihydropyridazipe-4-carboxylate
4-(methoxycarbonyl)benzyl
1-ethyl-6-oxo-5-(pyridin-3-ylamino)-3-(2-thienyl)-1
,6- dihydropyridazine-4-carboxylate
[(isopropoxycarbonyl)oxy]methyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)-
1,6-dihydropyridazine-4-carboxylate
7-ethoxy-7-oxoheptyl
1-ethyl-6-oxo-5-(pyridin-3-ylamino)-3-(2-thienyl)-
1,6- dihydropyridazine-4-carboxylate
6-ethoxy-6-oxohexyl
1-ethyl-6-oxo-5-(pyridin-3-ylamino)-3-(2-thienyl)-1
,6- dihydropyridazine-4-carboxylate 4-fluorobenzyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-(2-thi
enyl)-1 ,6- dihydropyridazine-4-carboxylate
(5-methyl-2-oxo-1 ,3-dioxol-4-yl)methyl
1-ethyl-6-oxo-3-prienyl-5-(pyridin-3- ylamino)-1
,6-dihydropyridazine-4-carboxylate ethyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-(3-thi
enyl)-1 ,6- dihydropyridazine-4-carboxylate
chloromethyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)-
1,6-dihydropyridazine- 4-carboxylate
{[(cyclohexyloxy)carbonyl]oxy}methyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6- 



oxo-3-phenyl-1
,6-dihydropyridazine-4-carboxylate(5-methyl-2-oxo-1
,3-dioxol-4-yl)methyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-
oxo-3-phenyl- 1,6-dihydropyridazine-4-carboxylate
[(2,2-dimethylbutanoyl)oxy]methyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)-
1,6-dihydropyridazi pe-4-carboxylate
({N-[(benzyloxy)carbonyl]-L-vatyl}oxy)methyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3- ylamino)-1
,6-dihydropyridazine-4-carboxylate (5-methyl-2-oxo-1
,3-dioxol-4-yl)methyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3- phenyl-1
,6-dihydropyridazi pe-4-carboxylate ethyl
1-ethyl-6-oxo-5-(pyridin-3-ylamino)-3-(3-thienyl)-1
,6-dihydropyridazine-4- carboxylate
{[(cyclohexyloxy)carbonyl]oxy}methyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3- phenyl-1
,6-dihydropyridazine-4-carboxylate
{[(cyclohexyloxy)carbonyl]oxy}methyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3- ylamino)-1
,6-dihydropyridazine-4-carboxylate 2-(acetyloxy)ethyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-(3-thi
enyl)-1 ,6- dihydropyridazine-4-carboxylate
2-[(tert-butoxycarbonyl)ami po]ethyl
1-ethy!-5-f(4-methylpyridin-3-yl)amino]-6-oxo-
3-(3-thie pyl)-1 ,6-dihydropyridazine-4-carboxylate
{[(1-ethylpropoxy)carbonyl]oxy}methyl
1-ethyl-6-oxo-3-phenyl-5-(pyridi p-3- ylamino)-1
-dihydropyridazine^-carboxylate (isobutyryloxy)methyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-phenyl
-1 ,6- dihydropyridazine-4-carboxylate
2-(acetyloxy)ethyl
1-ethyl-6-oxo-5-(pyridin-3-ylamino)-3-(3-thienyl)-1
,6- dihydropyridazine-4-carboxylate
2-l(tert-butoxycarbonyl)amino]ethyl
1-ethyl-6-oxo-5-(pyridin-3-ylamino)-3-(3- thienyl)-1
,6-dihydropyridazine-4-carboxylate 2-ethoxy-2-oxoethyl
1-ethyl-6-oxo-5-(pyridin-3-ylamino)-3-(3-thienyl)-1
,6- dihydropyridazi pe-4-carboxylate
[(isopropoxycarbonyl)oxy]methyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3- phenyl- 1
-dihydropyridazine^-carboxylate
2-(benzyloxy)-2-oxoethyl
1-ethyl-6-oxo-5-(pyridin-3-ylamino)-3-(3-thienyl)-1
,6- dihydropyridazine-4-carboxylate
2-ethoxy-2-oxoethyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-(3-thi
enyl)-
1,6-dihydropyridazine-4-carboxylate2-(benzyloxy)-2-oxo
ethyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-(3-
thienyl)-1 ,6-dihydropyridazine-4-carboxylate
{[(1-ethylpropoxy)carbonyl]oxy}methyl
1-ethyl-5-(isoquinolin-4-ylami po)-6-oxo-3- phenyl-1
,6-dihydropyridazine-4-carboxylate benzyl
1-bthyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-(3-thi
enyl)- 1,6- dihydropyridazine-4-carboxylate benzyl
1-ethyl-6-oxo-5-(pyridin-3-ylamino)-3-(3-thienyl)-1
,6-dihydropyridazine-4- carboxylate
[(isopropoxycarbonyl)oxy]methyl
1-ethyl-5-[(4-methylpyhdin-3-yl)amino]-6-oxo-3-
phenyl-1,6-dihydropyridazine-4-carboxylate
6-ethoxy-6-oxohexyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-(2-thienyl)-
1 ,6- dihydropyridazine-4-carboxylate
7-ethoxy-7-oxoheptyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-(2-thienyl)-
1 ,6- dihydropyridazine-4-carboxylate ({[1
-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)-1
,6-dihydropyridazin-4- yl]carbonyl}oxy)methyl
N-(tert-butoxycarbonyl)-L-leucinate
2-methoxy-2-oxoethyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-phenyl-1 ,6-
dihydropyridazine-4-carboxylate 4-fluorobenzyl
1-ethyl-6-oxo-5-(pyridin-3-ylamino)-3-(3-thienyl)-1
,6- dihydropyridazine-4-carboxylate
4-(methoxycarbonyl)benzyl
1-ethyl-6-oxo-5-(pyridin-3-ylamino)-3-(3-thienyl)-1
,6- dihydropyridazine-4-carboxylate (butyryloxy)methyl
1-ethyl-S-^-methylpyridin-S-ylJaminol-e-oxo-S-phenyl-
1,6- dihydropyridazine-4-carboxylate
6-ethoxy-6-oxohexyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-(2-thi
enyl)- 1,6-dihydropyridazine-4-carboxylate {[(1
-ethylpropoxy)carbonyl]oxy}methyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-
oxo-3-phenyl-1 ,6-dihydropyridazine-4-carboxylate
7-ethoxy-7-oxoheptyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-(2-thi
enyl)- 1,6-dihydropyridazine-4-carboxylate
({[1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)-1
,6-dihydropyridazin-4- yl]carbonyl}oxy)methyl
L-leucinate benzyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-(3-thienyl)-
1,6-
dihydropyridazine-4-carboxylate3-amino-3-oxopropyl
i-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-(3-thi
enyl)- 



1,6-dihydropyridazine-4-carboxylate 4-fluorobenzyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-(3-thi
enyl)- 1,6- dihydropyridazine-4-carboxylate
4-(methoxycarbonyl)benzyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-(3-
thienyl)-1 ,6-dihydropyridazine-4-carboxylate
[(2-methylbutanoyl)oxy]methyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)-1 ,6-
dihydropyridazine-4-carboxylate
4-(methoxycarbonyl)benzyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-(3-thienyl)-
1,6-dihydropyridazine-4-carboxylate
7-ethoxy-7-oxoheptyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-(3-thi
enyl)- 1,6-dihydropyridazine-4-carboxylate
7-ethoxy-7-oxoheptyl
1-ethyl-6-oxo-5-(pyridin-3-ylamino)-3-(3-thienyl)-1
,6- dihydropyridazine-4-carboxylate 4-fluorobenzyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-(3-thienyl)-
1 ,6- dihydropyridazine-4-carboxylate
6-ethoxy-6-oxohexyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-(3-thi
enyl)- 1,6-dihydropyridazinb-4-carboxylate
6-ethoxy-6-oxohexyl
1-ethyl-6-oxo-5-(pyridin-3-ylamino)-3-(3-thienyl)-1
,6- dihydropyridazine-4-carboxylate
1-{[(cyclohexyloxy)carbonyl]oxy}ethyl 1-ethyl-5-(1
,7-naphthyridin-5-ylamino)-6- oxo-3-phenyl-1
,6-dihydropyridazine-4-carboxylate benzyl
1-ethyl-6-oxo-3-pyridin-4-yl-5-(pyridin-3-ylamino)-
1,6-dihydropyridazine-4- carboxylate ({[1
-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)-1
,6-dihydropyridazin-4- yl]carbonyl}oxy)methyl
morpholine-4-carboxylate
{[(methylamino)carbonyl]oxy}methyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3- ylamino)-1
,6-dihydropyridazine-4-carboxylate
{[(dimethylamino)carbonyl]oxy}methyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3- ylamino)-1
,6-dihydropyridazine-4-carboxylate (acetyloxy)methyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-phenyl-1 ,6-
dihydropyridazine-4-carboxylate
[(dibutoxyphosphoryl)oxy]methyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)-
1,6-dihydropyridazine-4-carboxylate(acetyloxy)methyl
1-ethyl-6-oxo-5-(pyridin-3-ylamino)-3-(2-thie pyl)-1
,6- dihydropyridazine-4-carboxylate
[(isopropoxycarbonyl)oxy]methyl
1-ethyl-6-oxo-5-(pyridin-3-ylamino)-3-(2- thienyl)-1
,6-dihydropyridazine-4-carboxylate
{[(cyclohexyloxy)carbonyl]oxy}methyl
1-ethyl-6-oxo-5-(pyridin-3-ylamino)-3-(2- thienyl)-1
,6-dihydropyridazine-4-carboxylate (acetyloxy)methyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-(2-thi
e pyl)-1 ,6- dihydropyridazine-4-carboxylate
[(isopropoxycarbonyl)oxy]methyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-
(2-thienyl)-1 ,6-dihydropyridazine-4-carboxylate
{[(cyclohexyloxy)carbonyl]oxy}methyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-
oxo-3-(2-thienyl)-1 ,6-dihydropyridazine-4-carboxylate
(acetyloxy)methyl 1-ethyl-5-(isoquinolin-4-ylami
po)-6-oxo-3-(2-thienyl)-1 ,6-
dihydropyridazine-4-carboxylate
[(isopropoxycarbonyl)oxy]methyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-(2-
thienyI)-1 ,6-dihydropyridazine-4-carboxylate
{[(cyclohexyloxy)carbonyl]oxy}methyl
1-ethyl-5-(isoquinoli p-4-ylamino)-6-oxo-3-
(2-thienyl)-1 ,6-dihydropyridazi pe-4-carboxylate
{[(cyclohexyloxy)carbonyl]oxy}methyl
1-ethyl-6-oxo-5-{pyridin-3-ylamino)-3-(3- thienyl)-1
,6-dihydropyridazi pe-4-carboxylate
1-{[(cyclohexyloxyjcarbonyljoxyjethyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-
oxo-3-phenyl-1 ,6-dihydropyridazine-4-carboxylate -
Enantiomer 1 1-{[(cyclohexyloxy)carbonyl]oxy}ethyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-
oxo-3-phenyl-1 ,6-dihydropyridazine-4-carboxylate -
Enantiomer 2 chloromethyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-phenyl
-1 ,6- dihydropyridazine-4-carboxylate
(propionyloxy)methyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-phenyl
-1 ,6- dihydropyridazine-4-carboxylate {[(1
-ethylpropoxy)carbonyl]oxy}methyl
1-ethyl-3-(4-fluorophenyl)-6-oxo-5-
(pyridin-3-ylamino)-1
.d-dihydropyridazine^-carboxylate
{[(cyclohexyloxy)carbonyl]oxy}methyl
1-ethyl-3-(4-fluorophenyl)-6-oxo-5-(pyridin-
3-ylamino)-1 ,6-dihydropyridazine-4-carboxylate
chloromethyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-phenyl-1 ,6-
dihydropyridazine-4-carboxylate(propionyloxy)methyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)-1 ,6-
dihydropyridazine-4-carboxylate 



(propiopyloxy)methyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-phenyl- 1,6-
dihydropyridazine-4-carboxylate (pentanoyloxy)methyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)-1 ,6-
dihydropyridazine-4-carboxylate 2-0X0-1
,3-dioxolan-4-yl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)-1 ,6-
dihydropyridazine-4-carboxylate fluoromethyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)-1
,6-dihydropyridazine- 4-carboxylate
1-{[(cyclohexyloxyjcarbonyljoxyjethyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3- ylamino)-1
,6-dihydropyridazine-4-carboxylate - Enantiomer 1
1-{[(cyclohexy loxy)carbonyl]oxy}ethyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3- ylamino)-1
d-dihydropyridazine^-carboxylate - Enantiomer 2 and
pharmaceutically acceptable salts thereof. Of
outstanding interest are:
[{2,2-dimethylpropanoyl)oxy]methyl
1-ethyl-6-oxo-3-phenyl-5-(isoquinolin-4- ylamino)-1
,6-dihydropyridazine-4-carboxylate
[(2,2-dimethylpropanoyl)oxy]methyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)-
1,6-dihydropyridazine-4-carboxylate
2-(benzyloxy)-2-oxoethyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)- 1,6-
dihydropyridazine-4-carboxylate
2-(benzyloxy)-2-oxoethyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-phenyl
- 1,6-dihydropyridazine-4-carboxylate
(butyryloxy)methyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)-1 ,6-
dihydropyridazine-4-carboxylate 3-0X0-1
,3-dihydro-2-benzofuran-1 -yl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3- ylamino)-1
,6-dihydropyridazine-4-carboxylate (acetyloxy)methyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)- 1,6-
dihydropyridazine-4-carboxylate 1-(acetyloxy)ethyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)-1 ,6-
dihydropyridazine-4-carboxylate[(2,2-dimethylpropanoyl
)oxy]methyl
1-ethyl-3-(3-methylphenyl)-6-oxo-5-(pyridin-
3-ylamino)-1 ,6-dihydropyridazine-4-carboxylate
1-(acetyloxy)-1-methylethyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)-1 ,6-
dihydropyridazine-4-carboxylate
[(2,2-dimethylpropanoyl)oxy]methyl
1-ethyl-3-(3-methylphenyl)-6-oxo-5-(pyridin-
3-ylamino)-1 ,6-dihydropyridazine-4-carboxylate
[(2,2-dimethylpropanoyl)oxy]methyl
1-ethyl-3-(4-methylphenyl)-5-[(4-
methylpyridip-3-yl)amino]-6-oxo-1
,6-dihydropyridazine-4-carboxylate
[(2,2-dimethylpropanoyl)oxy]methyl
1-ethyl-6-oxo-3-phenyl-5-(thieno[2,3-
b]pyridin-3-ylamino)-1
,6-dihydropyridazine-4-carboxylate
1-[(isopropoxycarbonyl)oxy]ethyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3-ylamino)-
1,6-dihydropyridazine-4-carboxylate
2-(benzyloxy)-2-oxoethyl
1-ethyl-6-oxo-5-(pyridin-3-ylamino)-3-(2-thienyl)-1
,6- dihydropyridazine-4-carboxylate
2-ethoxy-2-oxoethyl 1-ethyl-6-oxo-5-(pyridi
p-3-ylamino)-3-(2-thienyl)-1 ,6-
dihydropyridazine-4-carboxylate 2-(acetyloxy)ethyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-(3-thienyl)-
1 ,6- dihydropyridazine-4-carboxylate
2-(acetyloxy)ethyl
1-ethyl-5-(isoquipolin-4-ylamino)-6-oxo-3-(2-thienyl)-
1 ,6- dihydropyridazine-4-carboxylate
[(2,2-dimethylpropanoyl)oxy]methyl
1-ethyl-5-(isoquinolin-4-ylamino)-3-(4-
methylphenyl)-6-oxo-1
,6-dihydropyridazine-4-carboxylate
1-[(isopropoxycarbonyl)oxy]ethyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-
phenyl-1 ,6-dihydropyridazine-4-carboxylate
2-ethoxy-2-oxoethyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-(2-thienyl)-
1,6- dihydropyridazine-4-carboxylate
2-(benzyloxy)-2-oxoethyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-(2-thienyl)-
1,6-dihydropyridazine-4-carboxylate
2-ethoxy-2-oxoethyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-(3-thienyl)-
1 ,6- dihydropyridazine-4-carboxylate
1-{[(cyclohexyloxy)carbonyl]oxy}ethyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-
oxo-3-phenyl-1 ,6-dihydropyridazine-4-carboxylate
1-[(ethoxycarbonyl)oxy]ethyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-oxo-3-
phenyl-1
,6-dihydropyridazine-4-carboxylate1-(acetyloxy)ethyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-phenyl-1 ,6-
dihydropyridazine-4-carboxylate
1-[(ethoxycarbonyl)oxy]ethyl i-ethyl-
b-oxo-S-phenyl-S-tyridin-S-ylaminoH Q- dihydropyridazi
pe-4-carboxylate 1-[(isopropoxycarbonyl)oxylethyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3- 



phenyl-1 ,6-dihydropyridazine-4-carboxylate
1-{[(cyclohexyloxy)carbonyl]oxy}ethyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3- phenyl-1
,6-dihydropyridazine-4-carboxylate
(isobutyryloxy)methyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-phenyl-1 ,6-
dihydropyridazine-4-carboxylate chloromethyl
1-ethyl-6-oxo-3-phenyl-5-{pyridin-3-ylamino)-1
,6-dihydropyridazine- 4-carboxylate
{[(cyclohexyloxy)carbonyl]oxy}methyl
1-ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3- phenyl-1
,6-dihydropyridazine-4-carboxylate
{[(cyclohexyloxy)carbonyl]oxy}methyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3- ylamino)-1
,6-dihydropyridazine-4-carboxylate
1-{[(cyclohexyloxy)carbonyl]oxy}ethyl
1-ethyl-5-[(4-methylpyridin-3-yl)amino]-6-
oxo-3-phenyl-1 ,6-dihydropyridazipe-4-carboxylate -
Enantiomer 1 1-{[(cyc)ohexyloxy)carbonyl]oxy}ethyl
1-ethyl-5-[(4-methylpyridi p-3-yl)ami po]-6-
oxo-3-phenyl-1 ,6-dihydropyridazine-4-carboxylate -
Enantiomer 2 1-{[(cyclohexyloxy)carbonyl]oxy}ethyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3- ylamino)-1
,6-dihydropyridazine-4-carboxylate - Enantiomer 1
1-{[(cyclohexyloxy)carbonyl]oxy}ethyl
1-ethyl-6-oxo-3-phenyl-5-(pyridin-3- ylamino)-1
,6-dihydropyridazipe-4-carboxylate - Enantiomer 2 and
pharmaceutically acceptable salts thereof. According
to another embodiment the present invention covers
pharmaceutical compositions comprising one or more of
the compounds of formula (I), as hereinabove
described, in admixture with pharmaceutically
acceptable diluents or carriers. In still another
embodiment the present invention covers a combination
product comprising (i) a compound of formula (I), as
hereinabove described, and (ii) another compound
selected from (a) steroids, (b) immunosuppressive
agents, (c) T-cell receptor blockers, (d)
antiinflammatory drugs, (e) b2-adrenergic agonists and
(f) antagonists of M3muscarinic receptors; for
simultaneous, separate or sequential use in the
treatment of the human or animal body. According to
still another embodiment of the present invention is
directed to the use of a compound of formula (I), as
hereinabove described, in the manufacture of a
medicament for the treatment or prevention of a
pathological condition or disease susceptible to
amelioration by inhibition of phosphodiesterase 4. It
is a preferred embodiment to use the compound of
formula (I) in the manufacture of a medicament for use
in the treatment or prevention of a disorder which is
asthma, chronic obstructive pulmonary disease,
rheumatoid arthritis, atopic dermatitis, psoriasis or
irritable bowel disease. According to still another
embodiment the present invention covers a method for
treating a subject afflicted with a pathological
condition or disease susceptible to amelioration by
inhibition of phosphodiesterase 4, which method
comprises administering to the said subject an
effective amount of a compound of formula (I), as
hereinabove described. In a preferred embodiment the
method is used for treating a subject afflicted with a
pathological condition or disease which is asthma,
chronic obstructive pulmonary disease, rheumatoid
arthritis, atopic dermatitis, psoriasis or irritable
bowel disease. The compounds of the present invention
may be prepared by one of the processes described
below. Compounds of formula (I) may be obtained from
the intermediates of formula (Ma) or (lib) through the
reaction paths shown in Scheme 1. Scheme 1(Ia) (XX)
Condensation of a 5-amino-6-oxo-1
,6-dihydropyridazine-4-carboxylate of formula (Ha)
wherein R', R3 and R4 are as hereinbefore defined,
with an heteroaryl bromide (III), wherein R2 is as
hereinbefore defined, gives the final compound (Ia).
The reaction is carried out in the presence of a
copper salt such as cuprous iodide in the presence of
an organic base, preferably a diamine base such as N,
N'-dimethylethylenediamine and of an inorganic base
such as potassium carbonate in an inert solvent such
as toluene, dioxane or dimethylformamide, at a
temperature from -2O0C to the boiling point of the
solvent. Hydrolysis of 5-amino-6-oxo-1
,6-dihydropyridazi pe-4-carboxylates of formula (Ha)
yields 5-amino-6-oxo-1
,6-dihydropyridazine-4-carboxylic acids (lib), wherein
R1 and R4 are as hereinbefore defined. Alternatively,
condensation of 5-amino-6-oxo-1
,6-dihydropyridazine-4-carboxylates of formula (Ha)
wherein R1, R3 and R4 are as hereinbefore defined,
with boronic acids (IV), wherein R2 is as hereinbefore
defined, gives compounds (Ia). The same reaction using
compound (lib) wherein R1, R3and R4 are as
hereinbefore defined yields compound (XX). The
reaction is carried out in the presence of a copper
salt such as cupric acetate in the presence of an
organic base, preferably an amine base such as
triethylamine, in an inertsolvent such as dioxane,
methylene chloride or tetrahydrofuran, at a
temperature from - 2O0C to the boiling point of the
solvent. Hydrolysis of 5-heteroarylamino-6-oxo-1
,6-dihydropyridazine-4-carboxylates of formula (Ia)
yields 5-heteroaylamino-6-oxo-1
,6-dihydropyridazine-4-carboxylic acids (XX), wherein
R1 and R4 are as hereinbefore defined. 



Alternatively, reaction of 5-heteroaylamino-6-oxo-1
,6-dihydropyridazine-4- carboxylates of formula (XX)
with an alkylating agent of formula (V), wherein R3 is
as hereinbefore defined and X is a leaving group such
as a chlorine or a bromine atom or a methanesulfonate,
p-toluenesulfonate or a benzenesulfonate, gives the
final product (Ia). The reaction is carried out in the
presence of an organic base, preferably an amine base
such as diisopropylethylamine or an inorganic base
such as potassium carbonate in an inert solvent such
as DMF, acetone or tetrahydrofuran, at a temperature
from -200C to the boiling point of the solvent.
5-Amino-6-oxo-1 ,6-dihydropyridazine-4-carboxylates of
formula (II) may be obtained as shown in Scheme 2.
Scheme 2Reaction of 1,3-dicarbonylic compounds of
general formula (Vl), wherein R4 is as hereinabove
defined and R5 is a C, to C6 alkyl group, and
2-chloro-2- (hydroxyimino)acetate derivatives of
formula (VII), wherein R6 is a C, to C alkyl group,
following methods known per se, e. g. G. Renzi et al.,
Gazz. Chim. Ital. 1965, 95, 1478, gives isoxazole
derivatives of formula (VIII). Isoxazole derivatives
of formula (VIII) are condensed with hydrazine, by
methods known per se, e. g. G. Renzi et al., Gazz.
Chim. Ital. 1965, 95, 1478 and V.Dal Piaz et al.
Heterocycl bs 1991, 32, 1173, to give
isoxazolo[3,4-o(]pyridazin-7(6/-/)-ones of formula
(IX) wherein R4 is as hereinbefore
defined.lsoxazolo[3,4-d]pyridazin-7-ones (IX), wherein
R4 is as hereinbefore defined, are reduced to yield
S-amino-d-oxo-i .q-dihydro-pyridazine^-carboxylic
acids (X). The reaction may be performed with
hydrazine in a solvent such as ethanol at its boiling
point. This reaction may also be performed by
hydrogenation using for example hydrogen in the
presence of a catalyst by methods known per se, e. g.
V. DaI Piaz et al. Heterocycles, 1991 , 32, 1173.
Alternatively, the reaction may be accomplished by
transfer hydrogenation using an organic hydrogen donor
and a transfer agent, such as ammonium formate or
hydrazine by methods known per se, e. g. V. DaI Piaz
et al. Heterocycles, 1991 , 32, 1173. Alternatively
5-amino-6-oxo-1 ,6-dihydro-pyridazi pe-4-carboxylic
acids (X) can be directly obtained from isoxazolo
derivatives (VIII) by treatment with hydrazine. The
reaction is carried out in an inert solvent such as
ethanol at a temperature from -2O0C to the boiling
point of the solvent. Subsequent reaction of
5-amino-6-oxo-1 ,6-dihydropyridazine-4-carboxylic
acids of formula (X) with an alkylating agent of
formula (XII), wherein R1 is as hereinbefore defined
and X is a leaving group such as a chlorine or a
bromine atom or a methanesulfonate, ptoluenesulfonate
or a benzenesulfonate group, by methods known per se,
e. g. V. DaI Piaz et al. Drug Des. Discovery 1996, 14,
53, gives 5-amino-6-oxo-1 ,6-dihydropyridazine-
4-carboxylates of formula (XIII). Hydrolysis of
5-amino-6-oxo-1 ,6-dihydropyridazine-4-carboxylates of
formula (XIII) yields 5-amino-6-oxo-1
,6-dihydropyridazine-4-carboxylic acids (lib), wherein
R1 and R5 are as hereinbefore defined. Reaction of
5-amino-6-oxo-1 ,6-dihydropyhdazine-4-carboxylic acids
of formula (lib), with an alkylating agent of formula
(V), wherein R3 is as hereinbefore defined and X is a
leaving group such as a chlorine or a bromine atom or
a methanesulfonate, ptoluenesulfonate or a
benzenesulfonate, gives 5-amino-6-oxo-1
,6-dihydropyridazine-4- carboxylates (Ha), wherein R ,
R3 and R4 are as hereinbefore defined. The reaction is
carried out in the presence of an organic base,
preferably an amine base such as diisopropylethylamine
or an inorganic base such as potassium carbonate in an
inert solvent such as DMF, acetone or tetrahydrofuran,
at a temperature from -2O0C to the boiling point of
the solvent.Alternatively, 5-amino-6-oco-1
,6-dihydropyridazine-4-carboxylic acids (lib), wherein
R1 and R4 are as hereinbefore defined may be obtained
from isoxazoles (VIII) where R4 and Rb are as
hereinbefore defined by condensation with a hydrazine
of formula (XIV), where R1 is as hereinbefore defined,
by methods known per se, e. g. G. Renzi et al., Gazz.
Chim. Ital. 1965, 95, 1478, to give
isoxazolo[3,4-af]pyridazin-7(6/-/)-ones of formula
(Xl) wherein R1 and R4 are as hereinbefore defined.
Subsequent hydrogenation using for example hydrogen in
the presence of a catalyst by methods known per se, e.
g. V. DaI Piaz et al. Hqterocycles, 1991 , 32, 1173
yields the 5-amino-6-oxo-1 ,6-dihydropyridazine-
4-carboxylic acids (lib), wherein R1 and R4 are as
hereinbefore defined. Alternatively, the reaction may
be accomplished by transfer hydrogenation using an
organic hydrogen donor and a transfer agent, such as
ammonium formate or hydrazine by methods known per se,
e. g. V. DaI Piaz et al. Hqterocycles, 1991 , 32,
1173. Alternatively, 5-amino-6-oxo-1
,6-dihydropyridazine-4-carboxylates of formula (II)
may be obtained as shown in Scheme 3. Scheme 3Reaction
of 1,3-dicarbonylic compounds of general formula (XV),
wherein R4 is as hereinabove defined and
2-chloro-2-(hydroxyimino)acetate derivatives of
formula (VII), wherein R6 is a Ci to C6 alkyl group,
following methods known per se, e. g. G. Renzi et al.,
Gazz. Chim. Hal. 1965, 95, 1478, gives isoxazole
derivatives of formula (XVI). Isoxazole derivatives of
formula (XVI) are condensed with hydrazine, by methods
known per se, e. g. G. Renzi et al., Gazz, Chim. Ital.
1965, 95, 1478 and V.Dal Piaz et al. 



Heterocycl bs 1991 , 32, 1173, to give
isoxazolo[3,4-d]pyridazin-7(6H)-ones of formula (XVII)
wherein R4 is as hereinbefore defined. Compounds
(XVII) are reacted with alcohols of general formula
(XVIII), wherein R3 is as hereinbefore defined, to
give 5-amino-6-oxo-1
,6-dihydropyridazine-4-carboxylat.es of formula (XIX).
The reaction is carried out in the presence of an
organic base, preferably an amine base such as
triethylamine or piperidine, at a temperature from
room temperature to the boiling point of the alcohol .
Subsequent reaction of 5-amino-6-oxo-1
,6-dihydropyridazine-4-carboxylates of formula (XIX)
with an alkylating agent of formula (XII), wherein R1
is as hereinbefore defined and X is a leaving group
such as a chlorine or a bromine atom or a
methanesulfonate, ptoluenesulfonate or a
benzenesulfonate group, by methods known per se, e. g.
V. DaI Piaz et al. Drug DQS. Discovery 1996, 14, 53,
gives 5-amino-6-oxo-1 ,6-dihydropyridazine-
4-carboxylates of formula (Ha). When the defined
groups R1 to R5 are susceptible to chemical reaction
under the conditions of the hereinbefore described
processes or are incompatible with said processes,
conventional protecting groups may be used in
accordance with standard practice, for example see
T.W. Greene and P. G. M. Wuts in 'Protective Groups in
Organic Chemistry', 3rd Edition, John Wiley & Sons (
1999). It may be that deprotection will form the last
step in the synthesis of compounds of formula (I). The
compounds of formulae (III), (IV), (V), (Vl), (VII)
and (XV) are known compounds or can be prepared by
analogy with known methods. EXPERIMENTALPlasma
stability assay For plasma stability assays, compounds
in acetonitrile or dimethylsufoxide solutions are
added in duplicate to 1 mL plasma pre-warmed at 370C
at a final concentration of 1 mg/mL (less than 1 %
organic solvent added). Just after the addition of the
compounds and mixing (t= Oh)1 100 mL samples are
collected and transferred to tubes containing 300 mL
of 0.5% trifluoro acetic acid in acetonitrile in an
ice bath in order to stop the reaction. Samples are
kept in a water bath at 370C during the assay. At
different time intervals (i.e. t= 0.5, 1, 3 and 24h)
samples are collected and reaction stopped as
described previously. The aliquots are centhfuged at
4000 rpm for 10 minutes, 100 mL of supernatant diluted
with 100 mL MiIIi-Q water and 5 mL injected in a
HPLC/MS system. Both the parent compound and the
possible by-products are monitored. The stability is
calculated by comparing the compound response obtained
with the response a time 0 h. PHARMACOLOGICAL ACTIVITY
PDE4 Assay Procedure Compounds to be tested were
resuspended in DMSO at a stock concentration of 1 mM.
The compounds were tested at different concentrations
varying from 10 mM to 10 pM to calculate an IC50.
These dilutions were done in 96-well plates. In some
cases, plates containing diluted compounds were frozen
before being assayed. In these cases, the plates were
thawed at room temperature and stirred for 15 minutes.
Ten microliters of the diluted compounds were poured
into a "low binding" assay plate. Eighty microliters
of reaction mixture containing 50 mM Tris pH 7.5, 8.3
mM MgCI2, 1.7 mM EGTA, and 15 nM [3H]-cAMP were added
to each well. The reaction was initiated by adding ten
microliters of a solution containing PDE4. The plate
was then incubated under stirring for 1 hour at room
temperature. After incubation the reaction was stopped
with 50 microlitres of SPA beads, and the reaction was
allowed to incubate for another 20 minutes at room
temperature before measuring radioactivity using
standard instrumentation. The reaction mixture was
prepared by adding 90 ml of H2O to 10 ml of 10X assay
buffer (500 mM Tris pH 7.5, 83 mM MgCI2, 17 mM EGTA),
and 40 microlitres 1 mCi/mL [3H]-cAMP. SPA beads
solution was prepared by adding 500 mg to 28 ml H2O
for a final concentration of 20 mg/ml beads and 18 mM
zinc sulphate. The results are shown in Table 1. It
can be seen from Table 1 that the compounds of formula
(I) are potent inhibitors of phosphodiesterase 4 (PDE
4). Preferred pyridazin-3(2H)-one derivatives of the
invention possess an IC50 value for the inhibition of
PDE4 (determined as defined above) of less than 100
nM, preferably less than 50 nM and most preferably
less than 30 nM. The compounds are also capable of
blocking the production of some pro-inflammatory
cytokines such as, for example, TNFa.Thus, they can be
used in the treatment of allergic, inflammatory and
immunological diseases, as well as those diseases or
conditions where the blockade of pro-inflammatory
cytokines or the selective inhibition of PDE 4 could
be of benefit. These disease states include asthma,
chronic obstructive pulmonary disease, allergic
rhinitis, rheumatoid arthritis, osteoarthritis,
osteoporosis, bone-formation disorders,
glomerulonephritis, multiple sclerosis, ankylosing
spondylitis, Graves ophtalmopathy, myasthenia gravis,
diabetes insipidus, graft rejection, gastrointestinal
disorders such as irritable bowel disease, ulcerative
colitis or Crohn disease, septic shock, adult distress
respiratory syndrome, and skin diseases such as atopic
dermatitis, contact dermatitis, acute dermatomyositis
and psoriasis. They can also be used as improvers of
cerebrovascular function as well as in the treatment
of other CNS related diseases such as dementia, 



Alzheimer's disease, depression, and as nootropic
agents. The compounds of the present invention show a
short half life in plasma, which is preferably shorter
than 5 hours, more preferably shorter than 3 hours and
most preferably shorter than 1 hour. The free acid
derivatives originating from the hydrolisys of the
group - COOR3 of the compounds of the present
invention have an IC50 value for the inhibition of
PDE4 which is several times higher than the IC50 value
of the non-hydrolised compounds. Consequently the
pyridazin-3(2/-/)-one derivative of the invention can
be administered to a subject in need thereof at
relatively high doses without causing undesirable
systemic effects as a result of both their short half
lifes in plasma and the reduced PDE4 inhibition
capacity of the their hydrolisates. The compounds of
the present invention are also of benefit when
administered in combination with other drugs such as
steroids and immunosuppressive agents, such as
cyclosporin A, rapamycin, T-cell receptor blockers,
b2-adrenergic agonists or antagonists of M3 muscarinic
receptors. In this case the administration of the
compounds allows a reduction of the dosage of the
other drugs, thus preventing the appearance of the
undesired side effects associated with both steroids
and immunosuppressants. Like other PDE4 inhibitors
(see references above) the compounds of the invention
can also be used for blocking, after preventive and/or
curative treatment, the erosive and ulcerogenic
effects induced by a variety of etiological agents,
such as antiinflammatorydrugs (steroidal or
non-steroidal antiinflammatory agents), stress,
ammonia, ethanol and concentrated acids. They can be
used alone or in combination with antacids and/or
antisecretory drugs in the preventive and/or curative
treatment of gastrointestinal pathologies like
drug-induced ulcers, peptic ulcers, H. Pylori-related
ulcers, esophagitis and gastroesophageal reflux
disease. They can also be used in the treatment of
pathological situations where damage to the cells or
tissues is produced through conditions like anoxia or
the production of an excess of free radicals. Examples
of such beneficial effects are the protection of
cardiac tissue after coronary artery occlusion or the
prolongation of cell and tissue viability when the
compounds of the invention are added to preserving
solutions intended for storage of transplant organs or
fluids such as blood or sperm. They are also of
benefit on tissue repair and wound healing.
Accordingly, the pyridazin-3(2H)-one derivatives of
the invention and pharmaceutically acceptable salts
thereof, and pharmaceutical compositions comprising
such compound and/or salts thereof, may be used in a
method of treatment or prevention of disorders of the
human body susceptible to amelioration by inhibition
of phosphodiesterase 4 which comprises administering
to a patient requiring such treatment an effective
amount of a pyridazin-3(2H)-one derivative of the
invention. Accordingly, another embodiment of he
invention is the use of the compounds of formula (I)
in the manufacture of a medicament for treatment or
prevention of pathological conditions, diseases and
disorders known to be susceptible of amelioration by
inhibition of PDE4, as well as a method for treating a
subject afflicted with a pathological condition or
disease susceptible to amelioration by inhibition of
PDE4, which comprises administering to said subject an
effective amount of a compound of formula (I). The
present invention also provides pharmaceutical
compositions which comprise, as an active ingredient,
at least a pyridazin-3(2H)-one derivative of formula
(I) or a pharmaceutically acceptable salt thereof in
association with a pharmaceutically acceptable
excipient such as a carrier or diluent. The active
ingredient may comprise 0.001% to 99% by weight,
preferably 0.01% to 90% by weight, of the
compositiondepending upon the nature of the
formulation and whether further dilution is to be made
prior to application. Preferably the compositions are
made up in a form suitable for oral, topical, nasal,
rectal, percutaneous or injectable administration. The
pharmaceutically acceptable excipients which are
admixed with the active compound, or salts of such
compound, to form the compositions of this invention
are wellknown per se and the actual excipients used
depend inter alia on the intended method of
administering the compositions. Compositions for oral
administration may take the form of tablets, retard
tablets, sublingual tablets, capsules, inhalation
aerosols, inhalation solutions, dry powder inhalation,
or liquid preparations, such as mixtures, elixirs,
syrups or suspensions, all containing the compound of
the invention; such preparations may be made by
methods well-known in the art. The diluents which may
be used in the preparation of the compositions include
those liquid and solid diluents which are compatible
with the active ingredient, together with colouring or
flavouring agents, if desired. Tablets or capsules may
conveniently contain between 2 and 500 mg of active
ingredient or the equivalent amount of a salt thereof.
The liquid composition adapted for oral use may be in
the form of solutions or suspensions. The solutions
may be aqueous solutions of a soluble salt or other
derivative of the active compound in association with,
for example, sucrose to form a syrup. The 



suspensions may comprise an insoluble active compound
of the invention or a pharmaceutically acceptable salt
thereof in association with water, together with a
suspending agent or flavouring agent. Compositions for
parenteral injection may be prepared from soluble
salts, which may or may not be freeze-dried and which
may be dissolved in pyrogen free aqueous media or
other appropriate parenteral injection fluid.
Compositions for topical administration may take the
form of ointments, creams or lotions, all containing
the compound of the invention; such preparations may
be made by methods well-known in the art.Effective
doses are normally in the range of 10-600 mg of active
ingredient per day. Daily dosage may be administered
in one or more treatments, preferably from 1 to 4
treatments, per day. The present invention will be
further illustrated by the following examples. The
examples are given by way of illustration only and are
not to be construed as a limiting. The syntheses of
the compounds of the invention and of the
intermediates for use therein are illustrated by the
following Examples (including Preparation Examples
(Preparations 1 to 33)) which do not limit the scope
of the invention in any way. 1H Nuclear Magnetic
Resonance Spectra were recorded on a Varian Gemini 300
spectrometer. Low Resolution Mass Spectra (m/z) were
recorded on a Micromass ZMD mass spectrometer using
ESI ionization. Melting points were recorded using a
Perkin Elmer DSC-7 apparatus. The chromatographic
separations (standard method) were obtained using a
Waters 2690 system equipped with a Symmetry C 18 (2.1
x 10 mm, 3.5 mm) column. The mobile phase was formic
acid (0.4 mL), ammonia (0.1 mL), methanol (500 mL) and
acetonitrile (500 mL) (B) and formic acid (0.46 mL),
ammonia (0.1 15 mL) and water ( 1000 mL) (A):
initially from 0% to 95% of B in 18 min, and then 4
min. with 95% of B. The reequilibration time between
two injections was 5 min. The flow rate was 0.4
mL/min. The injection volume was 5 microliter. Diode
array chromatograms were collected at 210 nM. The
chromatographic separations (method B) were obtained
using a Waters 2690 system equipped with a Symmetry C
18 (2.1 x 10 mm, 3.5 mm) column. The mobile phase was
formic acid (0.4 mL), ammonia (0.1 mL), methanol (500
mL) and acetonitrile (500 mL) (B) and formic acid
(0.46 mL), ammonia (0.1 15 mL) and water (1000 mL)
(A): initially from 0% to 95% of B in 26 min, and then
4 min. with 95% of B. The reequilibration time between
two injections was 5 min. The flow rate was 0.4
mL/min. The injection volume was 5 microliter. Diode
array chromatograms were collected at 210
nM.PREPARATION EXAMPLES PREPARATION 1 Ethyl
4-benzoyl-5-hydroxyisoxazole-3-carboxylate To a cooled
and stirred solution of sodium ethoxide, obtained from
sodium (2.3 g, 0.1 mol) and anhydrous EtOH (60 ml), a
solution of ethyl benzoylacetate (9.6 g, 0.05 mol) in
the same solvent (5 ml) was slowly added. A solution
of ethylcloro(hydroximino)acetate (7.55g, 0.05 mol )
in anhydrous EtOH (10 ml) was added in a dropwise
manner (over 1h period). The mixture was neutralized
with 6N HCI and the alcoholic layer was evaporated.
After dilution with cold water ( 150-200 ml), the
suspension was extracted with ethyl ether and the
aqueous layer was acidified with 6N HCI to afford the
product which was recovered by filtration (45% yield).
d(DMSO-d 6): 1.25 (t, 3H), 4.1 5 (q, 2H), 7.50 (m,
3H), 7.80 (m, 2H), 10.80 (s, 1H). PREPARATION 2
4-Phenyl-1
,6-dihydro-isoxazolo[3,4-d]pyridazine-3,7-dione To a
stirred solution of the title product of Preparation 1
( 15.Og, 0.057 mol) in dry ethanol ( 150 ml),
hydrazine hydrate (10.2 ml, 0.203 mol) was added
dropwise and the resulting mixture was stirred at r.t.
overnight. The solid thus formed was filtered and
washed with cold ethanol and ethyl ether to yield 13.6
g of the title product (92% yield). d(DMSO-d b): 7.37
(m, 3H), 7.82 (m, 2H). PREPARATION 3
5-Amino-6-oxo-3-phenyl-1,6-dihydro-pyridazine-4-carbox
ylic acid To a stirred solution of the title product
of Preparation 2 (6.Og, 0.026 mol) in dry ethanol (80
ml), hydrazine hydrate (5 ml, 0.10 mol) was added
dropwise and the resulting mixture was refluxed
overnight. Then it was let to cool down and the solid
thus formed was filtered and washed with cold ethanol
and ethyl ether. 5.0 g of the title product were
obtained (83% yield) d(DMSO-d b): 6.62 (bs, 2H), 7.27
(m, 3H), 7.37 (m, 2H).PREPARATION 4 -Amino-i-ethyl-
Oxo-S-phenyM. b-dihydro-pyridazine^-carboxylic acid
ethyl ester To a stirred solution of the title product
of Preparation 3 (13.3 g, 0.057 mol) in dry DMF ( 160
ml), potassium carbonate (31 .6 g, 0.228 mol) was
added portionwise and the resulting mixture was
stirred at 7O0C for 1 h. Then it was let to cool down
and the ethyl bromide ( 17.1 ml, 0.229 mol) in dry DMF
(30 ml) was added dropwise during 15 min. The final
mixture was stirred at 7O0C for 6 h and then the
solvent was removed under reduced 



pressure. The crude thus obtained was suspended in
ice-water and extracted with dichloromethane twice.
The organic layer was then washed with saturated
NaHCO3 solution, water and brine. It was dried and
solvent was removed under reduced pressure to yield
the title product (75% yield). d(DMSO-db) : 0.78 (t,
3H), 1.25 (t, 3H), 3.90 (q, 2H), 4.1 0 (q, 2H), 7.28
(m, 2H), 7.37 (m, 3H), 7.55 (s, 2H). PREPARATION 5
5-Amino-1
-ethyl-6-oxo-3-phenyl-1,6-dihydro-pyridazine-4-carboxy
lic acid To a stirred suspension of the title product
of Preparation 4 (6.1 g, 0.021 mol) in methanol (78
ml), 2N NaOH (31 .6 ml, 0.63 mol) was added dropwise
and the resulting mixture was stirred at rt overnight
and then at 8O0C for 1 h. Then it was let to cool down
and half of the methanol was removed under reduced
pressure. It was neutralized to pH 6-7 with HCI 1N.
The solid thus obtained was filtered, washed with
ethyl ether and dried to yield the title product
(71%). d(DMSO-d6): 1.24 (t, 3H), 4.05 (q, 2H), 7.33
(m, 3H), 7.42 (m, 2H), 12.95 (s, 1H). PREPARATION 6
Benzyloxycarbonylmethyl 5-amino-1
-ethyl-6-oxo-3-phenyl-1,6-dihydro-pyridazine -
4-carboxylate To a stirred mixture of the title
product of Preparation 5 ( 1.0 g, 3.86 mmol) in dry
DMF (40 ml), potassium carbonate (0.64 g, 4.62 mmol)
was added portionwise and the resulting mixture was
stirred for a while. Then, benzyl bromoacetate (0.74
ml, 4.62 mmol) was added dropwise and the final
mixture was stirred at rt overnight. The reaction
crude was poured onto water and extracted with ethyl
ether. The combined organic layers werewashed with
brine and dried. Solvent was then removed under
reduced pressure to yield the title product (1 .48 g,
98% yield). LRMS: m/Z 408 (M+1 )+. 6(CDCI3): 1.38 (t,
3H), 4.26 (q, 2H), 4.45 (s, 2H), 5.15 (s, 2H), 7.30
(m, 12H). PREPARATION 7 Ethyl
4-(3-methylbenzoyl)-5-oxo-2,5-dihydro-isoxazole-3-carb
oxylate Obtained as a solid (40%) from ethyl
3-oxo-3-m-tolyl-propionate following the experimental
procedure of Preparation 1. LRMS: m/Z 276 (M+1 )+.
d(DMSO-db): 1.18 (t, 3H), 2.25 (s, 3H), 4.10 (q, 2H),
7.25 (m, 2H), 7.50 (m, 3H). PREPARATON 8
4-m-Tolyl-1,6-dihydro-isoxazolo[3,4-d]pyridazine-3,7-d
ione Obtained as a solid (64%) from the title compound
of Preparation 7 following the experimental procedure
of Preparation 2 . LRMS: m/Z 244 (M+1)+. d(DMSO-d ):
2.25 (s, 3H), 7.25 (m, 2H), 7.60 (m, 2H), 11.5 (s,
1H). PREPARATION 9 5-Amino-6-oxo-3-m-tolyl-1
,6-dihydro-pyridazine-4-carboxylic acid Obtained as a
solid (35%) from the title compound of Preparation 8
following the experimental procedure of Preparation 3.
LRMS: m/Z 244 (M-I )+. d(DMSO-db): 2.45 (s, 3H), 6.95
(bs, 2H), 7.30 (m, 4H). PREPARATION 10
5-Amino-1^thyl-6-oxo-3-m-tolyl-1,6-dihydrc>-pyridazine
-4-carb()xylic acid ethyl ester Obtained as a solid
(90%) from the title compound of Preparation 9
following the experimental procedure of Preparation 4.
LRMS: m/Z 302 (M+1 )+.6(GDCt3): 0.79 (t, 3H), 1.38 (t,
3H), 2.38 (s, 3H), 3.92 (q, 2H), 4.22 (q, 2H), 7.20
(m, 4H). PREPARATION 11 Ethyl
4-(3-fluorobenzoyl)-5-oxo-2,5-dihydro-isoxazole-3-carb
oxylate Obtained as a solid (65%) from the title
compound 3-(3-fluorophenyl)-3-oxopropionic acid ethyl
ester following the experimental procedure of
Preparation 39. LRMS: m/Z 279 (M+1 )+. 5(CDCI3): 1.00
(t, 3H), 3.82 (q, 2H), 7.25 (m, 4H). PREPARATON 12
5-Amino-3-(3-fluoro-phenyl)-6-oxo-1
,6-dihydro-pyridazine-4-carboxylic acid To a stirred
solution of the title product of Preparation 11 (2.45
g, 8.8 mmol) in dry ethanol (25 ml), hydrazine hydrate
(2.5 ml, 53 mmol) was added dropwise and the resulting
mixture was refluxed overnight. Then it was let to
cool down and the solid thus formed was filtered and
washed with cold ethanol and ethyl ether. 1.7 g of the
title product were obtained (77% yield) LRMS: m/Z 250
(M+1 )+. Retention time: 5.3 min. PREPARATION 13
S-Amino-i-ethyl-S-tS-fluoro-phenyO- -oxo-i
-dihydro-pyridazine^-carboxylic acid 



ethyl ester Obtained as a solid (22%) from the title
compound of Preparation 12 following the experimental
procedure of Preparation 4. LRMS: m/Z 306 (M+1 )+.
6(CDCI3): 0.82 (t, 3H), 1.19 (t, 3H), 3.98 (q, 2H),
4.22 (q, 2H), 7.10 (m, 3H), 7.38 (m, 1H). PREPARATION
14 Ethyl
4-(4-fluorobenzoyl)-5-oxo-2,5-dihydro-isoxazole-3-carb
oxylateObtained as a solid (62%) from the title
compound 3-(4-fluorophenyl)-3-oxopropionic acid ethyl
ester following the experimental procedure of
Preparation 39. LRMS: m/Z 279 (M+1 )+. 6(DMSOd 3):
1.18 (t, 3H), 4.1 7 (q, 2H), 7.17 (t, 2H), 7.82 (m,
2H). PREPARATON 15 5-Amino-3-(4-fluorophenyl)-6-oxo-1
,6-dihydro-pyridazine-4-carboxylic acid Obtained as a
solid (89%) from the title product of Preparation 14
following the experimental procedure of Preparation
12. LRMS: m/Z 250 (M+1)+. d(DMSO-d3): 7.25 (t, 2H),
7.62 (m, 2H). PREPARATION 16a Ethyl
5-amipo-1-ethyl-3-(4-fluoro-phenyl)-6-oxo-1
,6-dihydro-pyridazine-4- carboxylate Obtained as a
solid (30%) from the title compound of Preparation 15
following the experimental procedure of Preparation 4.
LRMS: m/Z 306 (M+1 )+. Retention Time: 8.6 min*.
5(CDCI ): 0.82 (t, 3H), 1.38 (t, 3H), 3.98 (q, 2H),
4.22 (q, 2H), 7.05 (t, 2H), 7.36 (m, 2H). PREPARATION
16b Methyl 5-amino-1 -ethyl-6-oxo-3-phenyl-1
,6-dihydro-pyridazine-4-carboxylate Obtained as a
solid (88%) from the title compound of Preparation 5
and methyl iodide following the experimental procedure
of Preparation 6. LRMS: m/Z 274 (M+1 )+. 5(CDCI3):
1.38 (t, 3H), 3.41 (s, 3H), 4.22 (q, 2H), 7.40 (s,
5H). PREPARATION 17 * Chromatographic method B.Ethyl
3-oxo-3-thiophen-2-ylpropionate Diethyl carbonate
(39.6 ml, 327 mmol) in toluene (20 ml) was heated to
6O0C. At this temperature, potassium tert-butoxide
(14.3g, 128 mmol) was portionwise added and, once the
addition was over, heated at 650C for half an hour.
Then the temperature was raised to 750C and
2-acethylthiophene ( 10.Og, 79 mmol) in toluene (20
ml) was dropwise added. The reaction mixture was
heated at 8O0C for 45 min, then allowed to reach room
temperature and finally poured into water. After
successive extractions with ethyl acetate, the organic
phase was dried over sodium sulfate, filtered and
evaporated. 14.2 g of a dark oil were obtained as the
desired final product (90% yield). 5(CDCI3): 1.25 (t,
3H), 3.90 (s, 2H), 4.20 (q, 2H), 7.1 (m, 1H), 7.70 (m,
1H), 7.75 (m, 1H). PREPARATION 18 Ethyl
5-oxo-4-(thiophen-2-carbonyl)-2,5-dihydroisoxazol-3-ca
rboxylate Sodium (6.4g, 0.28 mol) was dissolved at
room temperature in ethanol ( 165 ml). This solution
was cooled in an ice-bath and the title product of
Preparation 17 (27.5 g, 0.14 mol) in ethanol (20 ml)
was dropwise added. After 15 min at O0C under
stirring, ethyl cloroximido acetate (21 .1g, 0.14 mol)
in ethanol (40 ml) was dropwise added. After 1.5 h at
O0C under stirring, the reaction mixture was allowed
to reach room temperature and left overnight under
these conditions. Ethanol was removed under reduced
pressure and the residue was suspended in water. This
reaction mixture was then neutralized with 2N HCI and
washed once with Et2O. The aqueous phase was then
acidified with 5N HCI and a yellow solid precipitates,
which was filtered and washed with Et20. 16.4g of the
desired final product were isolated (44% yield).
6(CDCI3): 1.50 (t, 3H), 2.20 (bs, 1H)14.60 (q, 2H),
7.25 (m, 1H), 7.85 (m, 1H), 9.0 (bs, 1H). PREPARATION
19 4-Thiophen-2-yl-1
,6-dihydroisoxazolo[3,4-d]pyridazin-3,7-dione The
title product of Preparation 18 was suspended in
ethanol (65 ml) and hydrazine monohydrate (4.3 ml,
89.7 mmol) was dropwise added. After 18 h at room
temperature under stirring, the yellow solid was
filtered (6.4 g) and resuspended in ethanol (65
ml).This mixture was heated under refluxed for 18h and
the solvent evaporated under reduced pressure. The
residue was triturated with Et2O, filtered and dried.
5.6 g of the desired final product were obtained (94%
yield). 6(CDCI3): 6.60 (bs, 1H), 7.10 (m, 1H), 7.50
(m, 1H), 8.80 (m, 1H), 11.6 (bs, 1H). PREPARATION 20 



S-Amino-b-oxo-S-thiophen^-yl-i
q-dihydropyridazin^-carboxylic acid The title product
of Preparation 19 (12.5 g, 53.3 mmol) was suspended in
ethanol ( 160 ml) and hydrazine monohydrate (9.9 ml,
0.20 mol) was added. After refluxing the mixture for
18 h, the suspended solid was filtered and washed with
Et2O. 11.3 g of the desired final compound were
obtained (90% yield). d(DMSO-d6): 6.20 (s, 2H), 7.0
(m, 1H), 7.40 (m, 4H). PREPARATION 2 1 Ethyl 5-amino-1
-ethyl-6-oxo-3-thiophen-2-yl-1
,6-dihydropyridazin-4-carboxylate The title product of
Preparation 20 (11.3 g, 47.8 mmol) was dissolved in
dimethylformamide (135 ml) and potassium carbonate
(26.4g, 190.9 mmol) was added. This mixture was heated
to 7O0C for 1h. Then it was cooled again to room
temperature and bromoethane (14.3g, 242.2 mmol) in DMF
(25 ml) was dropwise added to the mixture. After
heating at 700C for 72h, the reaction mixture was
poured into water and extracted repeatedly with Et2O.
This organic phase was washed with 4% NaHCO3, water
and brine, dried over magnesium sulfate, filtered and
evaporated to dryness. 12.2g of the desired final
compound (87% yield) were obtained as an oil.
5(CDCI3): 0.95 (t, 3H), 1.40 (t, 3H), 4.10 (q, 2H),
4.25 (q, 2H), 7.05 (m, 4H), 7.40 (m, 1H). PREPARATION
22 Ethyl 3-oxo-3-(3-thienyl)propionate Diethyl
carbonate (36.3 ml, 300 mmol) in toluene (18 ml) was
heated to 6O0C. At this temperature, potassium
tert-butoxide (13.0 g , 120 mmol) was portionwise
added and, once the addition was over, heated at 650C
for half an hour. Then the temperature is rawased to
750C and 3-acethylthiophene (9.2g, 73 mmol) in toluene
( 18 ml) was dropwiseadded. The reaction mixture was
heated at 8O0C for 90 min, then allowed to reach room
temperature and the precipitated solid was filtrated
and washed thoroughly with ether. This solid was
dissolved in water. After successive extractions with
ethyl acetate, the organic phase was washed with brine
and dried over sodium sulfate, filtered and
evaporated. A dark oil was obtained (12.0 g, 83%
yield) as the desired final product. 5(CDCI3): 1.25
(t, 3H), 3.90 (s, 2H), 4.20 (q, 2H), 7.35 (m, 1H),
7.55 (m, 1H), 8.10 (m, 1H). PREPARATION 23 Ethyl
5-oxo-4-(thiophen-3-carbonyl)-2,5-dihydroisoxazol-3-ca
rboxylate Sodium (2.5g, 0.1 1 mol) was dissolved at
room temperature in ethanol (65ml). This solution was
cooled in an ice-bath and the title product of
Preparation 22 (12.0 g, 6.6 mmol) in ethanol (12 ml)
was dropwise added. After 15 min at O0C under
stirring, ethyl cloroximido acetate (8.4 g, 55.4 mmol)
in ethanol (12 ml) was dropwise added. After 1h at O0C
under stirring, the reaction mixture was allowed to
reach room temperature and left overnight under these
conditions. Ethanol was removed under reduced pressure
and the residue redissolved in water. This reaction
mixture was then neutralized with 2N HCI and washed
once with Et2O. The aqueous phase was then acidified
with 5N HCI and extracted with Et2O. The organic phase
was dried with magnesium sulfate, filtered and
evaporated under reduced pressure to yield the title
product as an oil (9.2 g, 62%). 5(CDCI3): 1.50 (t,
3H), 4.55 (q, 2H), 7.35 (m, 2H), 7.75 (m, 1H), 8.85
(bs, 1H). PREPARATION 24 4-Thiophen-3-yl-1
,6-dihydroisoxazolo[3,4-d]pyridazin-3,7-dione The
title product of Preparation 23 (9.2 g , 34.4 mmol)
was suspended in ethanol (90 ml) and hydrazine
monohydrate (5.9 ml, 122.1 mmol) was dropwise added.
After 48 h at room temperature under stirring, the
yellow solid was filtered and washed thoroughly with
ethanol and ether. Once dried, 6.21 g of the desired
final product were obtained. (77% yield). 5(CDCI3):
7.40 (bs, 1H), 7.50 (m, 1H), 7.65 (m, 1H), 9.0 (s,
1H), 11.6 (bs, 1H). PREPARATION 25S-Amino-
-oxo-S-thiophen-S-yl-i.
b-dihydropyridazin-A-carboxylic acid The title product
of Preparation 24 (6.2 g, 26.4 mmol) was suspended in
ethanol and hydrazine monohydrate (4.9 ml, 100.7 mmol)
was added. The resulting mixture was refluxed for 18 h
and the solid thus formed was filtered and washed with
Et2O. Once dried, 3.8 g of the desired final solid
were obtained. (60%, yield). d(DMSO-db): 6.60 (s, 2H),
7.20-7.80 (bs, 2H), 7.40 (m, 1H), 7.60 (m, 1H), 7.75
(s, 1H). PREPARATION 26 Ethyl
5-amino-1^thyl-6<>xo-3-thiophen-3-yl-1
,6-dihydropyridazin^ :arboxylate To a solution of the
title product of Preparation 25 (3.8g, 15.9 mmol) in
dimethylformamide (45 ml), potassium carbonate (8.8g,
63.6 mmol) was added. This mixture was heated to 7O0C
for 1h. Then it was cooled again to room temperature
and bromoethane (4.8 ml, 63.9 mmol) in DMF (9 ml) was
added dropwise. After heating at 7O0C for 18h, the
reaction mixture was poured into water and extracted
repeatedly with Et2O. This organic phase was washed
with 4% NaHCO3, water and brine, dried over magnesium
sulfate, filtered and evaporated to dryness. 3.8 g of
the desired final 



compound were obtained as a solid (81% yield).
6(CDCI3): 0.95 (t, 3H), 1.40 (t, 3H), 4.1 0 (q, 2H),
4.25 (q, 2H), 7.05 (m, 4H), 7.30 (m, 1H). PREPARATION
27 1-Ethyl-6-oxo-3-phenyl-5-(quinolin-5-ylamino)-1
,6-dihydropyridazine-4-carboxylic acid A mixture of
the title compound of Preparation 5 ( 1.0 g, 3.8
mmol), quinoline-5-boronic acid ( 1.33 g, 7.7 mmol),
anhydrous cupric acetate ( 1.05 g, 7.7 mmol),
triethylamine (2.1 2 ml, 15.4 mmol) and activated
molecular sieves (2 g, 4 A) in dry dichloromethane (40
ml) was stirred under air exposure at room temperature
for 24 h. Acetic acid (0.88 ml, 15.4 mmol) was then
added and the reaction was filtered. Finally, solvent
was removed under reduced pressure. The resulting
residue was purified by flash column cromathography
(SiO2, dichloromethane-ethyl acetate-methanol) to
yield the title product (586 mg, 35% yield). LRMS: m/Z
387 (M+1 )+.Retention Time: 9 min. d(DMSO-d6): 1.36
(t, 3H), 4.20 (q, 2H), 7.33 (m, 6H), 7.63 (m, 2H),
7.88 (m, 1H), 8.41 (m, 1H), 8.90 (m, 1H), 9.13 (m,
1H), 12.46 (s, 1H). PREPARATION 28 i -Ethyl-q-oxo-S
henyl-S-fpyridin-S-ylaminoM
.G-dihydropyridazine^-carboxylic acid To a stirred
suspension of the title product of Eample 15 ( 1.1 g,
3.02 mol) in ethanol (50 ml), 2N NaOH (2.3 ml, 4.6
mmol) was added dropwise and the resulting yellow
solution was stirred at 600C for 4 h. Then it was let
to cool down and solvent was removed under reduced
pressure. The solid thus obtained was suspended in
water and acified to pH 2 with HCI 2N. The solid thus
obtained was filtered, washed with ethyl ether and
dried to yield the title product (62%). m.p. 255.
1-256.70C d(DMSO-d6): 1.33 (t, 3H), 4.1 7 (q, 2H)17.26
(m, 1H), 7.38 (s, 5H), 7.46 (m, 1H), 8.29 (m, 2H),
9.02 (s, 1H), 13.00 (s, 1H). PREPARATION 29
1-Ethyl-5-f(4-methylpyridin-3-yl)amino]-6-oxo-3-phenyl
-1 ,6-dihydropyridazine-4- carboxylic acid Obtained as
a solid (50%) from the title compound of Example 25
following the experimental procedure of Preparation
28. LRMS: m/Z 351 (M+1)+. Retention Time: 8 min.
d(DMSO-d6) : 1.34 (t, 3H), 2.20 (s, 3H), 4.1 7 (q,
2H), 7.21 (m, 1H), 7.36 (m, 5H), 8.18 (S1 1H), 8.26
(d, 1H), 8.72 (s, 1H). PREPARATION 30
1-Ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-phenyl-1
,6-dihydropyridazine-4-carboxylic acid Obtained as a
solid (86%) from the title compound of Example 30
following the experimental procedure of Preparation
28.m.p. 269.5-270.4C. d(DMSO-d6): 1.37 (t, 3H), 4.20
(q, 2H), 7.35 (m, 5H), 7.68 (t, 1H), 7.78 (t, 1H),
7.97 (d, 1H), 8.12 (d, 1H), 8.27 (s, 1H), 9.07 (s,
1H), 9.1 7(s, 1H), 12.5 (s, 1H). PREPARATION 3 1
1-Ethyl-3-(3-methylphenyl)-6-oxo-5-(pyridin-3-ylamino)
-1 ,6-dihydropyridazine-4- carboxylic acid Obtained as
a solid (57%) from the title compound of Example 34
following the experimental procedure of Preparation
28. LRMS: m/Z 351 (M+1 )+. Retention Time: 6.0 min*.
d(DMSO-d6) 1.33 (t, 3H), 2.31 (s, 3H), 4.16 (q, 2H),
7.20 (m, 5H), 7.46 (m, 1H), 8.27 (d, 1H), 8.34 (s,
1H), 8.99 (s, 1H), 12.98 (bs, 1H). PREPARATION 32
1-Ethyl-3-(3-fluorophenyl)-6-oxo-5-(pyridin-3-ylamino)
-1 ,6-dihydropyridazine-4- carboxylic acid Obtained as
a solid (80%) from the title compound of Example 36
following the experimental procedure of Preparation
28. LRMS: m/Z 355 (M+1)\ Retention Time: 8 min.
d(DMSO-d6): 1.33 (t, 3H), 4.18 (q, 2H), 7.28 (m, 3H),
7.47 (m, 1H), 7.66 (m, 1H), 7.91 (m, 1H), 8.42 (m,
1H), 8.52 (s, 1H), 9.42 (s, 1H). PREPARATION 33
1-Ethyl-3-(4-fluorophenyl)-6-oxo-5-(pyridin-3-ylamino)
-1 ,6-dihydropyridazine-4- carboxylic acid Obtained as
a solid (90%) from the title compound of Example 38
following the 



experimental procedure of Preparation 28. LRMS: m/Z
355 (M+1 )+. Chromatographic method B.Retention Time:
8 min. d(DMSO-de): 1.30 (t, 3H), 4.16 (q, 2H), 7.22
(m, 3H), 7.42 (m, 3H), 8.27 (m, 1H), 8.35 (s, 1H),
9.07 (s, 1H), 13.07 (bs, 1H). PREPARATION 34
1-Ethyl-6-oxo-5-(pyridin-3-ylamino)-3-(2-thienyl)-1
,6-dihydropyridazine-4-carboxylic acid To a suspension
of the title product of Example 43 ( 1.6g, 4.3 mmol)
in methanol (16 ml) 2N sodium hydroxide (4.3 ml, 8.7
mmol) was dropwise added. The reaction mixture was
heated overnight at 8O0C. Then it was acidified at
room temperature with 2N HCI until pH=5, precipitating
a white solid. After cooling in an ice-bath, 0.77 g of
the desired final compound was isolated by filtration.
(52% yield). 6(CDCI3): 1.33 (t, 3H), 4.1 5 (q, 2H),
7.04 (m, 1H), 7.15 (m, 1H), 7.30 (m, 1H), 7.51 (m,
1H), 7.59 (m, 1H), 8.32 (d, 1H), 8.36 (m, 1H), 8.96
(s, 1H). PREPARATION 35
1-Ethyl-5-(4-methylpyridin-3-ylamino)-6-oxo-3-thiophen
-2-yl-1 ,6-dihydropyridazin-4- carboxylic acid
Obtained as a solid (93%) from the title product of
Example 49 following the experimental procedure
described in Preparation 34. d(DMSO-d6): 1.35 (t, 3H),
2.20 (s, 3H), 4.1 5 (q, 2H), 7.05 (m, 1H), 7.10 (m,
1H), 7.25 (m, 1H), 7.60 (m, 1H), 8.20 (s, 1H), 8.30
(m, 1H), 8.70 (s, 1H). PREPARATION 36
1-Ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-(2-thienyl)-
1 ,6-dihydropyridazine-4- carboxylic acid Obtained as
a solid (45%) from the title product of Example 52
following the experimental procedure described in
Preparation 34. d(DMSO-d6): 1.40 (t, 3H), 4.20 (q,
2H), 7.00 (m, 1H), 7.05 (m, 1H), 7.60 (m, 1H), 7.80
(m, 1H), 7.90 (m, 1H), 8.05 (m, 1H), 8.25 (m, 1H),
8.45 (bs, 1H), 9.20 (s, 1H), 9.40 (bs, 1H).PREPARATION
37
1-Ethyl-5-(isoquinolin-4-ylamino)-6-oxo-3-(3-thienyl)-
1,6-dihydropyridazine-4- carboxylic acid Obtained as a
solid (57%) from the title product of Example 58
following the experimental procedure described in
Preparation 34. d(DMSO-d b): 1.40 (t, 3H), 4.20 (q,
2H), 7.1 0 (m, 1H), 7.50 (m, 2H), 7.70 (m, 1H), 7.80
(m, 1H), 7.95 (m, 1H), 8.1 5 (m, 1H), 8.30 (bs, 1H),
9.05 (s, 1H), 9.20 (bs, 1H). PREPARATION 38 Ethyl
3-(4-methylphenyl)-3-oxopropanoate To an ice-cooled
solution of sodium hydride (3.13 g, 78.25 mmol) in
diethyl carbonate (75 ml) was dropwise added a
solution of 4-methyl acetophenone (5 g, 37.3 mmole) in
diethyl carbonate (3ml). The mixture was stirred at
room temperature for 30 min and at 85 0C for 2 hours,
then poured into ice-water-acetic acid (50:50:1 vol.),
extracted with ethyl acetate, washed with brine, dried
and concentrated to yield an oil wich was distilled
(120 0C, 0.1 mbar) to afford a colourless oil (6.98 g,
9 1% yield). d(CDCI3): 1.26 (t, 3H), 2.42 (s, 3H),
3.97 (s, 2H), 4.21 (q, 2H), 7.28 (d, 2H), 7.84 (d,
2H). PREPARATION 39 Ethyl
4-(4-methylbenzoyl)-5-oxo-2,5-dihydroisoxazole-3-carbo
xylate To an ice-cooled suspension of sodium hydride
(3.46 g, 144.1 mmol) in tetrahydrofuran (200 ml) the
title compound of Preparation 38 (14.1 g, 68.6 mmol)
in 70 ml of tetrahydrofuran was dropwise added, and
the mixture stirred at 0 C for 20 min. A solution of
ethyl chloro(hydroximino)acetate ( 11.4 g, 75.5 mmol)
in tetrahydrofuran (70 ml) was slowly added and the
final mixture was stirred at 0 0C for 30 min. and at
room temperature for one additional hour. The reaction
was quenched by the addition of water ( 1.23 ml, 68.3
mmole), the mixture was concentrated and the residue
thus obtained was suspended in water (200 ml),
acidified with HCI 2N to pH=1 and extracted with ethyl
acetate ( 150 ml x 4). The combined organic layers
were washed with brine, dried and concentrated under
reduced pressure to yield the title product as a
yellowish oil (19.6 g, 95% yield). d(DMSO-d6): 1.18
(t, 3H), 2.35 (s, 3H), 4.10 (q, 2H), 7.1 8 (d, 2H),
7.60 (d, 2H).LRMS (m/z): 276 (M+1)+. Retention Time:
6.62* min. PREPARATION 40 4-(4-Methylphenyl)-1
,6-dihydroisoxazolo[3,4-d]pyrida2ine-3,7-dio pe
Hydrazine monohydrate (12.1 7 g, 243 mmol) was added
dropwise to a solution of the title compound of
Preparation 39 ( 19.6 g, 68.5 mmol) in dry ethanol
(171 ml) and the resulting mixture was stirred
overnight. After cooling with an ice bath, a
precipitate was formed which was collected by
filtration and washed with cold ethanol to yield the
title compound (18.6 g, 95% yield) as a light brown
solid. 



d(DMSO-d6): 2.35 (s, 3H), 7.1 8 (d, 2H), 7.80 (d, 2H).
LRMS (m/z): 244 (M+1)+. Retention Time: 5.82* min.
PREPARATION 4 1 5-Amino-3-(4-methylphenyl)-6-oxo-1
,6-dihydropyridazine-4-carboxylic acid Hydrazine
monohydrate ( 13.1 g, 263 mmol) was added dropwise to
a suspension of the title compound of Preparation 40
(16.8 g, 68.5 mmol) in dry ethanol (210 ml) and the
resulting mixture was refluxed overnight. After
cooling to room temperature, the mixture was further
cooled with an ice bath and a precipitate was formed
which was collected by filtration and washed with cold
ethanol and diethyl ether to yield the title compound
( 10.1 g, 60% yield) as a yellow solid. d(DMSO-d d):
2.30 (s, 3H), 6.60 (bs, 2H), 7.1 0 (d, 2H), 7.30 (d,
2H). LRMS (m/z): 246 (M+1)+. Retention Time: 6.02 min.
PREPARATION 42 Ethyl 5-amino-1
-ethyl-3-(4-methylphenyl)-6-oxo-1
,6-dihydropyridazine-4-carboxylate To a suspension of
the title compound of Preparation 4 1 (8.5 g, 34.7
mmol) and anhydrous potassium carbonate (28.7 g, 208
mmol) in dry dimethylformamide ( 1 16 ml) '
Chromatographic method B. * Chromatographic method
Bwas added ethyl bromide (22.69 g, 208 mmol) and the
resulting mixture was stirred at 60 0C overnight. The
mixture was cooled down, filtered, concentrated and
the residue thus obtained was diluted with
dichloromethane (350 ml), washed with water and brine,
dried and concentrated to yield 13.4 g of a solid
which was recrystalised from EtOH to afford the title
compound (6.96 g, 67% yield) as yellow crystals.
d(DMSO-d6): 0.8 (t, 3H), 1.28 (t, 3H), 2.38 (s, 3H),
3.98 (q, 2H), 4.10 (q, 2H), 7.20 (s, 4H), 7.38 (bs,
2H). LRMS (m/z): 302 (M+1 )+. Retention Time: 9.67
min. PREPARATION 43
1-Ethyl-3-(4-methylphenyl)-6-oxo-5-(pyridin-3-ylamino)
-1 ,6-dihydropyridazine-4- carboxylic acid To a
stirred suspension of the title product of Example 65
(350 mg, 0.92 mol) in ethanol (3 ml) 2N NaOH (0.78 ml,
1.57 mol) was added dropwise and the resulting mixture
was stirred at 60 0C for 3 hours. Then it was let to
cool down and solvent was removed under reduced
pressure. The residue was redisolved in water (20 ml)
and the solution was adjusted to pH=2 with HCI 2N. The
solid thus obtained was filtered, washed with ethyl
ether and dried to yield the title product (48%).
d(DMSO-d6): 1.32 (t, 3H), 2.32 (s, 3H), 4.16 (q, 2H),
7.1 8 (d, 2H), 7.26 (m, 1H), 7.28 (d, 2H), 7.45 (d,
1H), 8.28 (d, 1H), 8.33 (s, 1H), 8.98 (s, 1H). LRMS
(m/z): 351 (M+1 ) . Retention Time: 9 min. PREPARATION
44
1-Ethyl-5-(isoquinolin-4-ylamino)-3-(4-methylphenyl)-6
-oxo-1 ,6-dihydropyridazine-4- carboxylic acid
Obtained as a solid (62%) from the title compound of
Example 66 following the procedure of Preparation 43.
d(DMSO-d6): 1.37 (t, 3H), 2.28 (s, 3H), 4.20 (q, 2H),
7.1 3 (d, 2H), 7.24 (d, 2H), 7.69 (t, 1H), 7.78 (t,
1H), 7.97 (d, 1H), 8.1 3 (d, 1H), 8.27 (s, 1H), 9.04
(s, 1H), 9.1 8 (s, 1H). LRMS (m/z): 401 (M+1)+.
Retention Time: 11 min.PREPARATION 45
1-Ethyl-3-(4-methylphenyl)-5-[(4-methylpyridin-3-yl)am
ino]-6-oxo-1,6- dihydropyridazipe-4-carboxylic acid
Obtained as a solid (85%) from the title compound of
Example 67 following the procedure of Preparation 43.
d(DMSO-db) : 1.34 (t, 3H), 2.20 (s, 3H), 2.30 (s, 3H),
4.1 7 (q, 2H), 7.1 5 (d, 2H), 7.23 (d, 1H), 7.26 (d,
2H), 8.1 9 (s, 1H), 8.28 (d, 1H), 8.67 (s, 1H). LRMS
(m/z): 365 (M+1 )+. Retention Time: 9 min. PREPARATION
46 1-Chloroethyl isopropyl carbonate To a solution of
isopropanol ( 1.09 g, 18.27 mmol) and pyridine ( 1.45
g, 18.35 mmol) in of dichloromethane (30 ml) at -78 0C
was dropwise added (10 minutes) 1-chloroethyl
chloroformate (2.66 g, 18.60 mmol) under argon. After
the addition, the cooling bath was removed and the
mixture was allowed to warm to rt and stirred at that
temperature overnight. The reaction was diluted with
additional dichloromethane (20 ml), washed with brine
and dried over anhydrous sodium sulfate. Removal of
the solvent under reduced pressure afforded the title
compound as a colourless oil (3 g, 97% yield). 



d(CDCI3): 1.33 (d, 3H), 1.35 (d, 3H), 1.84 (d, 3H),
4.95 (m, 1H), 6.43 (q, 1H). PREPARATION 47
1-Chloroethyl cyclohexyl carbonate Obtained as an oil
(96%) from cyclohexanol and 1-chloroethyl
chloroformate following the procedure of Preparation
46. d(CDCI3): 1.23-2.0 (m, 10H), 1.84 (d, 3H), 4.69
(m, 1H), 6.43 (q, 1H). PREPARATION 48 1-Chloroethyl
ethyl carbonateObtained as an oil (90%) from ethanol
and 1-chloroethyl chloroformate following the
procedure of Preparation 46. d(CDCI3): 1.27 (t, 3H),
1.82 (d, 3H), 4.22 (q, 2H), 6.42 (q, 1H). PREPARATION
49
1-Ethyl-6-oxo-3-phenyl-5-(thieno[2,3-b]pyridin-3-ylami
no)-1 ,6-dihydropyridazine-4- carboxylic acid Obtained
as a solid (58%) from the title compound of Example 78
following the experimental procedure of Preparation
28. LRMS: m/Z 393 (M+1 )+. PREPARATION 50
1-Ethyl-5-(pyridin-3-ylamino)-6-oxo-3-thiophen-3-yl-1
,6-dihydropyridazin-4- carboxylic Obtained as a solid
(90%) from the title product of Example 108 following
the experimental procedure described in Preparation
34. LRMS: m/Z 343 (M+1 )+. Retention Time: 7 min.
PREPARATION 5 1
1-Ethyl-5-(4-methylpyridin-3-ylamino)-6-oxo-3-thiophen
-3-yl-1 ,6-dihydropyridazin-4- carboxylic acid
Obtained as a solid (93%) from the title product of
Example 119 following the experimental procedure
described in Preparation 34. LRMS: m/Z 357 (M-H)+.
Retention Time: 7 min. PREPARATION 52 1-Ethyl-5-([1
,7]naphthyridin-5-ylamino)-6-oxo-3-phenyl-1
,6-dihydro-pyridazine-4- carboxylic acidObtained as a
solid (45%) from the title product of Example 177
following the experimental procedure described in
Preparation 34. LRMS: m/Z 388 (M+1 )+. Retention Time:
7.1 min. EXAMPLES In the following tables some
acronyms have been used with the following meanings:
Acronym Meaning AcO Acetyloxy Et Ethyl Bn Benzyl BoC
tert-butyloxycarbonyl Me Methyl Ph PhenylNovel Use of
Peptide Compounds for Treating Essential Tremor and
other Tremor Syndromes Description The present
invention is directed to the use of a class of peptide
compounds for treating essential tremor and other
tremor syndromes. Certain peptides are known to
exhibit central nervous system (CNS) activity and are
useful in the treatment of epilepsy and other CNS
disorders. These peptides which are described in the
U.S. Patent No. 5,378,729 have the Formula (Ia): R2
Formula (Ia) wherein R is hydrogen, lower alkyl, lower
alkenyl, lower alkynyl, aryl, aryl lower alkyl,
heterocyclic, heterocyclic lower alkyl, lower alkyl
heterocyclic, lower cycloalkyl, lower cycloalkyl lower
alkyl, and R is unsubstituted or is substituted with
at least one electron withdrawing group or electron
donating group; Ri is hydrogen or lower alkyl, lower
alkenyl, lower alkynyl, aryl lower alkyl, aryl,
heterocyclic lower alkyl, heterocyclic, lower
cycloalkyl, lower cycloalkyl lower alkyl, each
unsubstituted or substituted with an electron donating
group or an electron withdrawing group; andR2 and R3
are independently hydrogen, lower alkyl, lower
alkenyl, lower alkynyl, aryl lower alkyl, aryl,
heterocyclic, heterocyclic lower alkyl, lower alkyl
heterocyclic, lower cycloalkyl, lower cycloalkyl lower
alkyl, or Z-Y 



wherein R2 and R3 may be unsubstituted or substituted
with at least one electron withdrawing group or
electron donating group; Z is O, S, S(O) , NR4, PR4 or
a chemical bond; Y is hydrogen, lower alkyl, aryl,
aryl lower alkyl, lower alkenyl, lower alkynyl, halo,
heterocyclic, heterocyclic lower alkyl, and Y may be
unsubstituted or substituted with an electron donating
group or an electron withdrawing group, provided that
when Y is halo, Z is a chemical bond, or ZY taken
together is NR4NR5R7, NR4OR5, ONR4R7, OPR4R5, PR4OR5,
SNR4R7, NR4SR7, SPR4R5 or PR4SR7, NR4PR5R6 or
PR4NR5R7, NR4 -OR5; R4, R5 and R6 are independently
hydrogen, lower alkyl, aryl, aryl lower alkyl, lower
alkenyl, or lower alkynyl, wherein R4, R5 and R6 may
be unsubstituted or substituted with an electron
withdrawing group or an electron donating group; and
R7 is R6 or COOR8 or COR8; R8 is hydrogen or lower
alkyl, or aryl lower alkyl, and the aryl or alkyl
group may be unsubstituted or substituted with an
electron withdrawing group or an electron donating
group; and n is 1-4; and a is 1-3.U.S. Patent No.
5,773,475 also discloses additional compounds useful
for treating CNS disorders. These compounds are
N-benzyl~2-amino-3- methoxy-propionamide having the
Formula (Ma): Formula (Ha) wherein Ar is aryl which is
unsubstituted or substituted with halo; R3 is lower
alkoxy; and Ri is methyl. The patents US 5.378.729 and
US 5.773.475 are hereby incorporated by reference.
However, neither of these patents describes the use of
these compounds for treating essential tremor and
other tremor syndromes. WO 02/074297 relates to the
use of a compound according to Formula (Ma) wherein Ar
is phenyl which may be substituted by at least one
halo, R3 is lower alkoxy containing 1-3 carbon atoms
and Ri is methyl for the preparation of pharmaceutical
compositions useful for the treatment of allodynia
related to peripheral neuropathic pain. WO 02/074784
relates to the use of a compound having Formula (Ia)
or/and Formula (Ma) showing antinociceptive properties
for treating different types and symptoms of acute and
chronic pain, especially non neuropathic inflammatory
pain, e.g. rheumatoid arthritic pain or/and secondary
inflammatory osteo-arthritic pain.Tremor refers to
rhythmic shaking of a body part and is defined as an
involuntary, rhythmic oscillatory movement of a part
or parts of the body, resulting from alternating or
irregularly synchronous contractions of antagonist
muscles. Tremor is the most common form of involuntary
movement. Almost all individuals have experienced
tremor at some point in their lives; however, only a
small fraction of those with tremor seek medical
attention. Tremors may result from normal
(physiologic) or pathologic processes and may be
characterized by their etiology or phenomenology
(i.e., activation state, frequency, amplitude,
waveform). With the exception of those affecting the
facial region, tremors are frequently defined or
characterized by the joint around which the body part
moves. Descriptive terms used to describe the clinical
phenomenology of tremor include rest tremors and
action tremors (see Table 1). Rest tremor occurs when
muscle is not voluntarily activated, whereas action
tremor is present with voluntary contraction of
muscle. Subtypes include postural, kinetic, and
isometric tremor. Postural tremor is present while
voluntarily maintaining a position against gravity.
Kinetic tremor may occur during any form of voluntary
movement. Intention or terminal tremor refers to
exacerbation of kinetic tremor toward the end of a
goal-directed movement.Table 1. Classification of
Tremor by Clinical Phenomenology Tremor may be further
delineated by anatomic distribution (e.g., the head,
including the chin, face, tongue, or palate, or the
upper or lower extremities);frequency; and coexistent
neurologic conditions, use of tremorogenic
medications, or other causative states. There are more
than 20 kinds of tremor. Essential tremor (ET) is the
most common. ET is a common neurologic movement
disorder. Estimates suggest that ET may be as much as
10 to 20 times as prevalent as Parkinson's disease
(PD), affecting from 5 million up to as many as 10
million people in the United States. In the past, the
condition was often referred to as "benign essential
tremor." However, many experts consider use of the
term "benign" 



unfortunate, since it may inappropriately minimize the
impact of ET on disability, handicap, and quality of
life. Since practical classifications of tremor that
are based upon etiologic or pathophysiologic factors
are not available, tremor research typically relies on
clinical classifications. The clinical classification
of tremor may be based upon:  Clinical phenomenology
Anatomic or topographic distribution  Activities that
activate tremor  Relative tremor frequency measured in
cycles per second  Medical and drug history and
clinical evaluation (i.e., to detect concomitant
neurologic conditions, drug-induced or toxic tremors,
etc.) The definition of the clinical classification of
ET is an ongoing, evolutionary process. Several
classification schema have been proposed including the
Consensus Statement of the Movement Disorder Society
(MDS) on Tremor in 1997 (see Table 2).Table 2.
Consensus Statement of the Movement Disorder Society
ET must also be differentiated from other specific
tremor types. These include enhanced physiologic,
drug-induced, toxic, dystonic, or parkinsonian
tremors. For example, isolated head tremor in ET must
be excluded from head tremor seen in up to 40% of
patients with cervical dystonia. In ET patients, head
tremor is characterized by rhythmic, regular
oscillations, whereas that associated with cervical
dystonia tends to be irregular, occurs with tilting of
the head or chin, and varies in intensity with
position changes. ET and parkinsonian tremor may be
characterized by postural, kinetic, and resting tremor
components. However, traditionally, PD is primarily
characterized by rest tremor that dampens with action,
whereas ET is generally a postural/kinetic tremor with
dampening upon rest. In addition, PD almost never
involves tremor of the head or voice yet may involve
the chin and perioral structures. In addition to
classic ET, the MDS consensus criteria describe
several additional syndromes based upon clinical
observations of specific tremor elements. Important in
the differential diagnosis of ET, these
syndromictremor classifications include the following:
Physiologic tremor . A normal phenomenon, physiologic
tremor occurs in all contracting muscle groups.
Ranging in frequency from 8 to 12 Hz, it is subtly
detectable on electromyography (EMG). Although seldom
visible to the naked eye, physiologic tremor may often
be detected when the fingers are firmly outstretched
with a piece of paper placed over the hands.  Enhanced
physiologic tremor or an intensification of
physiologic tremor to detectable levels. Physiologic
tremor may be enhanced under conditions of stress,
anxiety, fatigue, exercise, cold, hunger, stimulant
use, alcohol withdrawal, or metabolic disturbances,
such as hypoglycemia or hyperthyroidism.  Undetermined
tremor syndrome. Patients with indeterminate tremor
syndrome fulfill the criteria for classic ET yet have
additional neurologic signs that are insufficient for
diagnosis of another neurologic disorder.  Primary
orthostatic tremor , a postural tremor of lower limb,
trunk, and, possibly, upper limb muscles during stance
yet absent when sitting or reclining. In most
patients, orthostatic tremor is suppressed upon
walking. As seen on EMG, orthostatic tremor is
characterized by high frequency, 13 to 18 Hz
entrainment of synchronous motor unit activity of
contralateral and ipsilateral muscles, primarily of
the lower limbs.  Dvstonic tremor . Although consensus
has not been reached concerning the definition of
dystonic tremor syndrome, authors of the MDS consensus
criteria have proposed a number of definitions within
this general category. For example, "dystonic tremor"
refers to primarily postural and kinetic tremor
occurring in a body part affected by dystonia.  Task-
and position-specific tremors . These tremors occur
upon performance of specific, highly specialized motor
activities. They include primary writing tremor,
defined as tremor occurring solely or primarily while
writing yet not with other hand activities;
occupational tremors, such as specific tremors
affecting athletes or musicians; or isolated voice
tremors. Parkinsonian tremor syndromes, i.e., the
presence of pathologic tremor in patients with PD. PD
is a slowly progressive, degenerative disorder of the
central nervous system (CNS) that may be characterized
by tremor (primarily resting tremor), rigidity, and
bradykinesia or slowness and poverty of movement.
Whereas rest tremor is a diagnostic criterion for 



PD, other forms of tremor may also be present.
Cerebellar tremor syndromes , described as pure or
primary intention tremors with a frequency
predominantly less than 5 Hz, possibly in association
with postural (but not resting) tremor. The terms
"cerebellar" and "intention" tremor are often used
interchangeably.  Holmes tremor. Traditionally known
as rubral or midbrain tremor, socalled Holmes tremor
is defined as a symptomatic rest, intention, and
possibly postural tremor due to lesions affecting the
cerebellothalamic and dopaminergic systems-such as
involving the brainstem, cerebellum, and thalamus and,
possibly, their pathways.  Palatal tremors. These
rhythmic movements of the soft palate may or may not
occur subsequent to lesions of the brainstem and
cerebellum and associated olivary pseudohypertrophy.
Neuropathic tremor syndrome. Certain peripheral
neuropathies, particularly dysgammaglobulinemic
neuropathies, are commonly associated with tremor,
primarily kinetic and postural tremor of the affected
extremities.  Drug-induced and toxic tremor syndromes.
Pharmacologic agents used to treat other medical
conditions may induce tremor. Such medications may
include theophylline, valproate, lithium, tricyclic
antidepressants, neuroleptics, sympathomimetics,
amphetamines, steroids, certain agents used to treat
endocrine and metabolic disorders, or other
miscellaneous agents. Toxic tremor, such as seen in
manganese, arsenic, or mercury intoxication or
poisoning, occurs in association with other neurologic
symptoms, such as gait disturbances, rigidity,
dystonia, ataxia, dysarthria, confusion, etc.
Psychogenic tremor . This form of tremor may be
suggested by a historyof somatization, the presence of
unrelated neurologic signs, and sudden tremor onset or
remissions.  Myorhythmia . A slow tremor of 2 to 4 Hz
as seen in patients with lesions of the brainstem
(similar to Holmes tremor). The precise mechanism
underlying ET remains unknown. No distinct CNS
pathology or structural lesion has been determined.
However, several pathophysiologic theories have been
proposed that implicate a central source of
tremorogenic oscillation. More specifically, ET is
thought to arise from a central oscillatory activity
within a central network or cell group that enters an
oscillatory mode. In this model, interconnected
oscillatory loops in the nervous system with
oscillations in the olivo-cerebello-rubral loops
release normal dampening influences and allow spinal
reflex loop oscillations. It has also been proposed
that stretch loop circuits as well as circuits within
the CNS may become unstable and drive muscle
contractions (central oscillators), or a combination
of both stretch loop and CNS circuits, to produce
tremor as in ET. Peripheral factors may contribute to
tremor as well. Beta-adrenergic blockers such as
propranolol attenuate ET and physiologic tremor (PT),
possibly via peripheral beta2 adrenoreceptors. In
addition, intravenous and intra-arterial epinephrine
enhance physiologic tremor via peripheral forearm
betaadrenoreceptors, blocked by propranolol. However,
beta-blockers may also affect central pathways. Drug
therapy may be a reasonable option for any ET patient
with disabling tremor, since certain therapeutic
agents may have a tremorolytic effect. Most patients
benefit from pharmacologic therapy, with many
experiencing a significant attenuation of tremor (see
Table 3). However, only rarely does tremor recede
completely. In addition, it is possible that tolerance
may be reported by some patients who are undergoing
long-term therapy, potentially signifying increasing
tremor severity with time.Table 3. Selected
pharmacotherapeutic options for essential tremor
Varying degrees of control in ET have been obtained
with these drugs. However, neither of these agents
will benefit every patient. Generally, the first-line
therapies are associated with side effects especially
in elderly people suffering from comorbidities. Since
the incidence of ET is increasing with age an
effective and safe therapy is lacking.The use of
compounds of Formula (Ib) or/and Formula (lib) for
treatment of tremor has not been reported. Thus, the
present invention concerns the use of said compounds
of Formulae (Ib) or/and (lib) for the preparation of a
pharmaceutical composition for the prevention,
alleviation or/and treatment of tremor such as, but
not limited to, essential tremor, physiologic tremor,
enhanced physiologic tremor, undetermined tremor
syndrome, primary orthostatic tremor, dystonic tremor,
task- and position-specific tremors, parkinsonian
tremor syndromes, cerebellar tremor syndromes, Holmes 



tremor, palatal tremors, neuropathic tremor syndrome,
drug-induced and toxic tremor syndromes, psychogenic
tremor, myorhythmia, rest tremor, action tremor,
postural tremor, kinetic tremor, task- or
position-specific tremor or/and isometric tremor.
Surprisingly, the application of compounds (Ib) or/and
(lib), particularly (R)-
2-acetamide-N-benzyl-3-methoxypropionamide (SPM 927)
reduced the intensity and the total duration of
harmaline-induced tremor in rats. Moreover, the
latency of tremor onset following harmaline injection
was markedly increased. These results indicate that
SPM 927 is useful for the treatment of tremor. A
compound according to the invention has the general
Formula (Ib) Formula (Ib) whereinR is hydrogen, lower
alkyl, lower alkenyl, lower alkynyl, aryl, aryl lower
alkyl, heterocyclic, heterocyclic lower alkyl, lower
alkyl heterocyclic, lower cycloalkyl or lower
cycloalkyl lower alkyl, and R is unsubstituted or is
substituted with at least one electron withdrawing
group, and/or at least one electron donating group; Ri
is hydrogen or lower alkyl, lower alkenyl, lower
alkynyl, aryl lower alkyl, aryl, heterocyclic lower
alkyl, lower alkyl heterocyclic, heterocyclic, lower
cycloalkyl, lower cycloalkyl lower alkyl, each
unsubstituted or substituted with at least one
electron donating group and/or at least one electron
withdrawing group; and R2 and R3 are independently
hydrogen, lower alkyl, lower alkenyl, lower alkynyl,
aryl lower alkyl, aryl, halo, heterocyclic,
heterocyclic lower alkyl, lower alkyl heterocyclic,
lower cycloalkyl, lower cycloalkyl lower alkyl, or Z-Y
wherein R2 and R3 may be unsubstituted or substituted
with at least one electron withdrawing group and/or at
least one electron donating group; Z is O, S, S(O) ,
NR4, NR'e, PR4 or a chemical bond; Y is hydrogen,
lower alkyl, aryl, aryl lower alkyl, lower alkenyl,
lower alkynyl, halo, heterocyclic, heterocyclic lower
alkyl, lower alkyl heterocyclic and Y may be
unsubstituted or substituted with at least one
electron donating group and/or at least one electron
withdrawing group, provided that when Y is halo, Z is
a chemical bond, or ZY taken together is NR4NR5R7,
NR4OR5, ONR4R7, OPR4R5, PR4OR5, SNR4R7, NR4SR7,
SPR4R5, PR4SR7, NR4PR5R6, PR4NR5R7Or N+R5R6R7,NR4 OR6;
R'b is hydrogen, lower alkyl, lower alkenyl, or lower
alkenyl which may be unsubstituted or substituted with
at least one electron withdrawing group or/and at
least one electron donating group; R4, R5 and R6 are
independently hydrogen, lower alkyl, aryl, aryl lower
alkyl, lower alkenyl, or lower alkynyl, wherein R4, R5
and R6 may independently be unsubstituted or
substituted with at least one electron withdrawing
group or/and at least one electron donating group; R7
is R6 or COOR8 or COR8, which R7 may be unsubstituted
or substituted with at least one electron withdrawing
group or/and at least one electron donating group; R8
is hydrogen or lower alkyl, or aryl lower alkyl, and
the aryl or alkyl group may be unsubstituted or
substituted with at least one electron withdrawing
group or/and at least one electron donating group; and
n is 1-4; and a is 1-3. Preferably the compound
according has the general Formula (lib) H H H Ar-CHz-N
I -C-C I - N I -C-R 1 O R3 O Formula (lib) wherein Ar
is aryl, especially phenyl, which is unsubstituted or
substituted with atleast one halo; R3 is -CH2-Q,
wherein Q is lower alkoxy; and R1 is lower alkyl,
especially methyl. The present invention is also
directed to a pharmaceutical composition comprising a
compound according to Formula (Ib) or/and Formula (Mb)



useful for the prevention, alleviation or/and
treatment of tremors such as, but not limited to,
essential tremor, physiologic tremor, enhanced
physiologic tremor, undetermined tremor syndrome,
primary orthostatic tremor, dystonic tremor, task- and
position-specific tremors, parkinsonian tremor
syndromes, cerebellar tremor syndromes, Holmes tremor,
palatal tremors, neuropathic tremor syndrome,
drug-induced and toxic tremor syndromes, psychogenic
tremor, myorhythmia, rest tremor, action tremor,
postural tremor, kinetic tremor, task- or
position-specific tremor or/and isometric tremor. The
"lower alkyl" groups when used alone or in combination
with other groups, are lower alkyl containing from 1
to 6 carbon atoms, especially 1 to 3 carbon atoms, and
may be straight chain or branched. These groups
include methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, tertiary butyl, amyl, hexyl, and the like.
The "lower alkoxy" groups are lower alkoxy containing
from 1 to 6 carbon atoms, especially 1 to 3 carbon
atoms, and may be straight chain or branched. These
groups include methoxy, ethoxy, propoxy, butoxy,
isobutoxy, tert-butoxy, pentoxy, hexoxy and the like.
The "aryl lower alkyl" groups include, for example,
benzyl, phenylethyl, phenylpropyl, phenylisopropyl,
phenylbutyl, diphenylmethyl, 1,1- diphenylethyl,
1,2-diphenylethyl, and the like. The term "aryl", when
used alone or in combination, refers to an aromatic
group which contains from 6 up to 18 ring carbon atoms
and up to a total of 25 carbon atoms and includes the
polynuclear aromatics. These aryl groups may be
monocyclic, bicyclic, tricyclic or polycyclic and are
fused rings. Apolynuclear aromatic compound as used
herein, is meant to encompass bicyclic and tricyclic
fused aromatic ring systems containing from 10-18 ring
carbon atoms and up to a total of 25 carbon atoms. The
aryl group includes phenyl, and the polynuclear
aromatics e.g., naphthyl, anthracenyl, phenanthrenyl,
azulenyl and the like. The aryl group also includes
groups like ferrocenyl. Aryl groups may be
unsubstituted or mono or polysubstituted with electron
withdrawing or/and electron donating groups as
described below. "Lower alkenyl" is an alkenyl group
containing from 2 to 6 carbon atoms and at least one
double bond. These groups may be straight chained or
branched and may be in the Z or E form. Such groups
include vinyl, propenyl, 1-butenyl, isobutenyl,
2-butenyl, 1-pentenyl, (Z)-2-pentenyl, (E)-2-
pentenyl, (Z)-4~methyl-2-pentenyl,
(E)-4-methyl-2-pentenyl, pentadienyl, e.g., 1, 3 or
2,4-pentadienyl, and the like. The term "lower
alkynyl" is an alkynyl group containing 2 to 6 carbon
atoms and may be straight chained as well as branched.
It includes such groups as ethynyl, propynyl,
1-butynyl, 2-butynyl, 1-pentynyl, 2-pentynyl,
3-methyl-1- pentynyl, 3-pentynyl, 1-hexynyl,
2-hexynyl, 3-hexynyl and the like. The term "lower
cycloalkyl" when used alone or in combination is a
cycloalkyl group containing from 3 to 18 ring carbon
atoms and up to a total of 25 carbon atoms. The
cycloalkyl groups may be monocyclic, bicyclic,
tricyclic, or polycyclic and the rings are fused. The
cycloalkyl may be completely saturated or partially
saturated. Examples include cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
cyclodecyl, cyclohexenyl, cyclopentenyl, cyclooctenyl,
cycloheptenyl, decalinyl, hydroindanyl, indanyl,
fenchyl, pinenyl, adamantyl, and the like. Cycloalkyl
includes the cis or trans forms. Cycloalkyl groups may
be unsubstituted or mono or polysubstituted with
electron withdrawing or/and electron donating groups
as described below. Furthermore, the substituents may
either be in endo or exo positions in the bridged
bicyclic systems.The term "electron-withdrawing and
electron donating" refer to the ability of a
substituent to withdraw or donate electrons,
respectively, relative to that of hydrogen if the
hydrogen atom occupied the same position in the
molecule. These terms are well understood by one
skilled in the art and are discussed in Advanced
Organic Chemistry, by J. March, John Wiley and Sons,
New York, NY, pp. 16-1 8 (1985) and the discussion
therein is incorporated herein by reference. Electron
withdrawing groups include halo, including bromo,
fluoro, chloro, iodo and the like; nitro, carboxy,
lower alkenyl, lower alkynyl, formyl, carboxyamido,
aryl, quaternary ammonium, haloalkyl such as
trifluoromethyl, aryl lower alkanoyl, carbalkoxy and
the like. Electron donating groups include such groups
as hydroxy, lower alkoxy, including methoxy, ethoxy
and the like; lower alkyl, such as methyl, ethyl, and
the like; amino, lower alkylamino, di(loweralkyl)
amino, aryloxy such as phenoxy, mercapto, lower
alkylthio, lower alkylmercapto, disulfide (lower
alkyldithio) and the like. One of ordinary skill in
the art will appreciate that some of the 



aforesaid substituents may be considered to be
electron donating or electron withdrawing under
different chemical conditions. Moreover, the present
invention contemplates any combination of substituents
selected from the above-identified groups. The term
"halo" includes fluoro, chloro, bromo, iodo and the
like. The term "acyl" includes lower alkanoyl
containing from 1 to 6 carbon atoms and may be
straight chains or branched. These groups include, for
example, formyl, acetyl, propionyl, butyryl,
isobutyryl, tertiary butyryl, pentanoyl and hexanoyl.
As employed herein, a heterocyclic group contains at
least one sulfur, nitrogen or oxygen ring atom, but
also may include several of said atoms in the ring.
The heterocyclic groups contemplated by the present
invention include heteroaromatics and saturated and
partially saturated heterocyclic compounds. These
heterocyclics may be monocyclic, bicyclic, tricyclic
orpolycyclic and are fused rings. They may preferably
contain up to 18 ring atoms and up to a total of 17
ring carbon atoms and a total of up to 25 carbon
atoms. The heterocyclics are also intended to include
the so-called benzoheterocyclics. Representative
heterocyclics include furyl, thienyl, pyrazolyl,
pyrrolyl, methylpyrrolyl, imidazolyl, indolyl,
thiazolyl, oxazolyl, isothiazolyl, isoxazolyl,
piperidyl, pyrrolinyl, piperazinyl, quinolyl,
triazolyl, tetrazolyl, isoquinolyl, benzofuryl,
benzothienyl, morpholinyl, benzoxazolyl,
tetrahydrofuryl, pyranyl, indazolyl, purinyl,
indolinyl, pyrazolindinyl, imidazolinyl,
imadazolindinyl, pyrrolidinyl, furazanyl,
N-methylindolyl, methylfuryl, pyridazinyl,
pyrimidinyl, pyrazinyl, pyridyl, epoxy, aziridino,
oxetanyl, azetidinyl, the N-oxides of the nitrogen
containing heterocycles, such as the N-oxides of
pyridyl, pyrazinyl, and pyrimidinyl and the like.
Heterocyclic groups may be unsubstituted or mono or
polysubstituted with electron withdrawing or/and
electron donating groups. The preferred heterocyclics
are thienyl, furyl, pyrrolyl, benzofuryl,
benzothienyl, indolyl, methylpyrrolyl, morpholinyl,
pyridiyl, pyrazinyl, imidazolyl, pyrimidinyl, or
pyridazinyl. The preferred heterocyclic is a 5 or 6-
membered heterocyclic compound. The especially
preferred heterocyclic is furyl, pyridyl, pyrazinyl,
imidazolyl, pyrimidinyl, or pyridazinyl. The most
preferred heterocyclics are furyl and pyridyl. The
preferred compounds are those wherein n is 1, but di
(n=2), tri (n=3) and tetrapeptides (n=4) are also
contemplated to be within the scope of the invention.
The preferred values of R is aryl lower alkyl,
especially benzyl especially those wherein the phenyl
ring thereof is unsubstituted or substituted with
electron donating groups or/and electron withdrawing
groups, such as halo (e.g., F). The preferred Ri is H
or lower alkyl. The most preferred Ri group is
methyl.The preferred electron donating substituents
or/and electron withdrawing substituents are halo,
nitro, alkanoyl, formyl, arylalkanoyl, aryloyl,
carboxyl, carbalkoxy, carboxamido, cyano, sulfonyl,
sulfoxide, heterocyclic, guanidine, quaternary
ammonium, lower alkenyl, lower alkynyl, sulfonium
salts, hydroxy, lower alkoxy, lower alkyl, amino,
lower alkylamino, di(loweralkyl) amino, amino lower
alkyl, mercapto, mercaptoalkyl, alkylthio, and
alkyldithio. The term "sulfide" encompasses mercapto,
mercapto alkyl and alkylthio, while the term disulfide
encompasses alkyldithio. Especially preferred electron
donating or/and electron withdrawing groups are halo
or lower alkoxy, most preferred are fluoro or methoxy.
These preferred substituents may be present on any one
of the groups in Formula (Ib) or/and (lib), e.g. R,
Ri, R2, R3, R , R5, Re, R'e, R7, Rs and/or R50 as
defined herein. The ZY groups representative of R2 and
R3 include hydroxy, alkoxy, such as methoxy, ethoxy,
aryloxy, such as phenoxy; thioalkoxy, such as
thiomethoxy, thioethoxy; thioaryloxy such as
thiophenoxy; amino; alkylamino, such as methylamino,
ethylamino; arylamino, such as anilino; lower
dialkylamino, such as, dimethylamino; trialkyl
ammonium salt, hydrazino; alkylhydrazino and
arylhydrazino, such as N-methylhydrazino,
N-phenylhydrazino, carbalkoxy hydrazino,
aralkoxycarbonyl hydrazino, aryloxycarbonyl hydrazino,
hydroxylamino, such as N-hydroxylamino (-NH-OH), lower
alkoxy amino [(NHORi8) wherein Ri8 is lower alkyl],
N-lower alkylhydroxyl amino [(NRi8)OH wherein Ri8 is
lower alkyl], N-lower alkyl-O-lower alkylhydroxyamino,
i.e., [N(Ri8)ORi9 wherein Ri8 and R19 are
independently lower alkyl], and o-hydroxylamino (-0-NH
2) ; alkylamido such as acetamido; trifluoroacetamido;
lower alkoxyamino, (e.g., NH(OCH3); and
heterocyclicamino, such as pyrazoylamino. The
preferred heterocyclic groups representative of R2 and
R3 are 



monocyclic 5- or 6-membered heterocyclic moieties of
the formula:or those corresponding partially or fully
saturated form thereof wherein n is 0 or 1; and R50 is
H or an electron withdrawing group or electron
donating group; A, E, L, J and G are independently CH,
or a heteroatom selected from the group consisting of
N, O, S; but when n is 0, G is CH, or a heteroatom
selected from the group consisting of NH, O and S with
the proviso that at most two of A, E, L, J and G are
heteroatoms. When n is 0, the above heteroaromatic
moiety is a five membered ring, while if n is 1, the
heterocyclic moiety is a six membered monocyclic
heterocyclic moiety. The preferred heterocyclic
moieties are those aforementioned heterocyclics which
are monocyclic. If the ring depicted hereinabove
contains a nitrogen ring atom, then the Noxide forms
are also contemplated to be within the scope of the
invention. When R2 or R3 is a heterocyclic of the
above formula, it may be bonded to the main chain by a
ring carbon atom. When n is 0, R2 or R3 may
additionally be bonded to the main chain by a nitrogen
ring atom.Other preferred moieties of R2 and R3 are
hydrogen, aryl, e.g., phenyl, aryl alkyl, e.g., benzyl
and alkyl. It is to be understood that the preferred
groups of R2 and R3 may be unsubstituted or mono or
poly substituted with electron donating or/and
electron withdrawing groups. It is preferred that R2
and R3 are independently hydrogen, lower alkyl, which
is either unsubstituted or substituted with electron
withdrawing groups or/and electron donating groups,
such as lower alkoxy (e.g., methoxy, ethoxy, and the
like), N-hydroxylamino, N-lower alkylhydroxyamino,
N-loweralkyl-O-loweralkyl and alkylhydroxyamino. It is
preferred that one of R2 and R3 is hydrogen. It is
preferred that n is one. It is more prefered that n=1
and one of R2 and R3 is hydrogen. It is especially
preferred that in this embodiment, R2 is hydrogen and
R3 is lower alkyl or ZY; Z is O, NR4 or PR4; Y is
hydrogen or lower alkyl; ZY is NR4NR5R7, NR4OR5,
ONR4R7, NR4C-R5 or NR4C-OR5. O O In another especially
preferred embodiment, n=1, R2 is hydrogen and R3 is
lower alkyl which may be substituted or unsubstituted
with an electron donating or electron withdrawing
group, NR4OR5, or ONR4R7, In yet another especially
preferred embodiment, n = 1, R2 is hydrogen and R3 is
lower alkyl which is unsubstituted or substituted with
hydroxy or loweralkoxy, NR4OR5 or ONR4R7, wherein R4,
R5 and R7 are independently hydrogen or lower alkyl, R
is aryl lower alkyl, which aryl group may be
unsubstituted or substituted with an electron
withdrawing group and Ri is lower alkyl. In this
embodiment it is most preferred that aryl is phenyl,
which is unsubstituted or substituted with halo.It is
preferred that R2 is hydrogen and R3 is hydrogen, an
alkyl group which is unsubstituted or substituted by
at least an electron donating or electron withdrawing
group or ZY. In this preferred embodiment, it is more
preferred that R3 is hydrogen, an alkyl group such as
methyl, which is unsubstituted or substituted by an
electron donating group, or NR4OR5 or ONR4R7, wherein
R4, R5 and R7 are independently hydrogen or lower
alkyl. It is preferred that the electron donating
group is lower alkoxy, and especially methoxy or
ethoxy. It is preferred that R2 and R3 are
independently hydrogen, lower alkyl, or ZY; Z is O,
NR4 or PR4; Y is hydrogen or lower alkyl or ZY is
NR4R5R7, NR4OR5, ONR4R7, NR4C-R5 or NR4C-OR5. O O It
is also preferred that R is aryl lower alkyl. The most
preferred aryl for R is phenyl. The most preferred R
group is benzyl. In a preferred embodiment, the aryl
group may be unsubstituted or substituted with an
electron donating or electron withdrawing group. If
the aryl ring in R is substituted, it is most
preferred that it is substituted with an electron
withdrawing group, especially on the aryl ring. The
most preferred electron withdrawing group for R is
halo, especially fluoro. The preferred Ri is lower
alkyl, especially methyl. It is more preferred that R
is aryl lower alkyl and Ri is lower alkyl. Further
preferred compounds are compounds of Formula (Ib)
wherein n is 1; R2 is hydrogen; R3 is hydrogen, a
lower alkyl group, especially methyl which is
substituted by an electron donating or electron
withdrawing group or ZY; R is aryl, aryl lower alkyl,
such as benzyl, wherein the aryl group is 



unsubstituted or substituted with an electron donating
or electronwithdrawing group and Ri is lower alkyl. In
this embodiment, it is more preferred that R3 is
hydrogen, a lower alkyl group, especially methyl,
which may be substituted by electron donating group,
such as lower alkoxy, (e.g., methoxy, ethoxy and the
like), NR4OR5 or ONR4R7 wherein these groups are
defined hereinabove. The most preferred compounds
utilized are those of the Formula (lib): Formula (lib)
wherein Ar is aryl, especially phenyl, which is
unsubstituted or substituted with at least one
electron donating group or electron withdrawing group,
especially halo, R1 is lower alkyl, especially
containing 1-3 carbon atoms; and R3 is as defined
herein, but especially hydrogen, loweralkyl, which is
unsubstituted or substituted by at least an electron
donating group or electron withdrawing group or ZY. It
is even more preferred that R3 is, in this embodiment,
hydrogen, an alkyl group which is unsubstituted or
substituted by an electron donating group, NR4OR5 or
ONR4R7. It is most preferred that R3 is CH2-Q, wherein
Q is lower alkoxy, especially containing 1-3 carbon
atoms; NR4OR5 or ONR4R7 wherein R4 is hydrogen or
alkyl containing 1-3 carbon atoms, R5 is hydrogen or
alkyl containing 1-3 carbon atoms, and R7 is hydrogen
or alkyl containing 1-3 carbon atoms. The most
preferred R1 is CH3. The most preferred R3 is CH2-Q,
wherein Q is methoxy.The most preferred aryl is
phenyl. The most preferred halo is fluoro. The most
preferred compounds include:
(R)-2-acetamido-N-benzyl-3-methoxy-propionamide;
O-methyl-N-acetyl-D-serine-m-fluorobenzyl-amide;
O-methyl-N-acetyl-D-serine-p-fluorobenzyl-amide;
N-acetyl-D-phenylglycine benzylamide;
D-1,2-(N,0-dimethylhydroxylamino)-2-acetamide acetic
acid benzylamide;
D-1,2-(O-methylhydroxylamino)-2-acetamido acetic acid
benzylamide. It is to be understood that the various
combinations and permutations of the Markush groups of
R1, R2, R3, R and n described herein are contemplated
to be within the scope of the present invention.
Moreover, the present invention also encompasses
compounds and compositions which contain one or more
elements of each of the Markush groupings in Ri, R2,
R3, n and R and the various combinations thereof.
Thus, for example, the present invention contemplates
that Ri may be one or more of the substituents listed
hereinabove in combination with any and all of the
substituents of R2, R3, and R with respect to each
value of n. The compounds utilized in the present
invention may contain one or more asymmetric carbons
and may exist in racemic and optically active forms.
The configuration around each asymmetric carbon can be
either the D or L form. It is well known in the art
that the configuration around a chiral carbon atoms
can also be described as R or S in the
Cahn-Prelog-lngold nomenclature system. All of the
various configurations around each asymmetric carbon,
including the various enantiomers and diastereomers as
well as racemic mixtures and mixtures of enantiomers,
diastereomers or both are contemplated by the present
invention. In the principal chain, there exists
asymmetry at the carbon atom to which the groups R2
and R3 are attached. When n is 1, the compounds of the
present invention is of the formulawherein R, Ri, R2,
R3, R , R5, Re, R' , R7, Rs, R50, Z and Y are as
defined previously. As used herein, the term
configuration shall refer to the configuration around
the carbon atom to which R2 and R3 are attached, even
though other chiral centers may be present in the
molecule. Therefore, when referring to a particular
configuration, such as D or L, it is to be understood
to mean the D or L stereoisomer at the carbon atom to
which R2 and R3 are attached. However, it also
includes all possible enantiomers and diastereomers at
other chiral centers, if any, present in the compound.
The compounds of the present invention are directed to
all the optical isomers, i.e., the compounds of the
present invention are either the Lstereoisomer or the
D-stereoisomer (at the carbon atom to which R2 and R3
are attached). These stereoisomers may be found in
mixtures of the L and D stereoisomer, e.g., racemic
mixtures. The D stereoisomer is preferred. More
preferred is a compound of Formula (III) in the R
configuration, preferably substantially enantiopure,
wherein the substituent R is benzyl which is
unsubstituted or substituted with at least one halo
group, wherein R3 



is CH2-Q, wherein Q is lower alkoxy containing 1-3
carbon atoms and wherein Ri is methyl. Preferably R is
unsubstituted benzyl or benzyl substituted with at
least one halo group which is a fluoro group.
Depending upon the substituents, the present compounds
may form addition salts as well. All of these forms
are contemplated to be within the scope of this
invention including mixtures of the stereoisomeric
forms.Thq manufacture of the utilized compounds is
described in U.S. Patent Nos. 5,378,729 and 5,773.475,
the contents of both of which are incorporated by
reference. The compounds utilized in the present
invention are useful as such as depicted in the
Formulae (Ib) or/and (lib) or can be employed in the
form of salts in view of its basic nature by the
presence of the free amino group. Thus, the compounds
of Formulae (Ib) or/and (lib) form salts with a wide
variety of acids, inorganic and organic, including
pharmaceutically acceptable acids. The salts with
therapeutically acceptable acids are of course useful
in the preparation of formulation where enhanced water
solubility is most advantageous. These
pharmaceutically acceptable salts have also
therapeutic efficacy. These salts include salts of
inorganic acids such as hydrochloric, hydroiodic,
hydrobromic, phosphoric, metaphosphoric, nitric acid
and sulfuric acids as well as salts of organic acids,
such as tartaric, acetic, citric, malic, benzoic,
perchloric, glycolic, gluconic, succinic, aryl
sulfonic, (e.g., p-toluene sulfonic acids,
benzenesulfonic), phosphoric, malonic, and the like.
The present invention is further directed to a method
for the prevention, alleviation or/and treatment of a
disease or condition as described above in a mammal,
including a human being, comprising administering at
least one compound of Formulae (Ib) or/and (lib). It
is preferred that the compound utilized in the present
invention is used in therapeutically effective
amounts. The physician will determine the dosage of
the present therapeutic agents which will be most
suitable and it will vary with the form of
administration and the particular compound chosen, and
furthermore, it will vary with the patient under
treatment, the age of the patient, the type of malady
being treated. He will generally wish to initiate
treatment with small dosages substantially lessthan
the optimum dose of the compound and increase the
dosage by small increments until the optimum effect
under the circumstances is reached. When the
composition is administered orally, larger quantities
of the active agent will be required to produce the
same effect as a smaller quantity given parenterally.
The compounds are useful in the same manner as
comparable therapeutic agents and the dosage level is
of the same order of magnitude as is generally
employed with these other therapeutic agents. In a
preferred embodiment, the compounds of the present
invention are administered in amounts ranging from
about 1 mg to about 100 mg per kilogram of body weight
per day, preferably in amounts ranging from about 1 mg
to about 10 mg per kilogram of body weight per day.
This dosage regimen may be adjusted by the physician
to provide the optimum therapeutic response. Patients
in need thereof may be treated with doses of the
compound of the present invention of at least 50
mg/day, preferably of at least 200 mg/day, more
preferably of at least 300 mg/day and most preferably
of at least 400 mg/day. Generally, a patient in need
thereof may be treated with doses at a maximum of 6
g/day, more preferably a maximum of 1 g/day and most
preferably a maximum of 600 mg/day. In some cases,
however, higher or lower doses may be needed. In
another preferred embodiment, the daily doses are
increased until a predetermined daily dose is reached
which is maintained during the further treatment. In
yet another preferred embodiment, several divided
doses may be administered daily. For example, three
doses per day may be administered, preferably two
doses per day. It is more preferred to administer a
single dose per day. In yet another preferred
embodiment, an amount of the compounds of the present
invention may be administered which results in a
plasma concentration of 0.1 to 15 mg/ml (trough) and 5
to 18.5 mg/ml (peak),calculated as an average over a
plurality of treated subjects. The compounds of
Formulae (Ib) or/and (lib) may be administered in a
convenient manner, such as by oral, intravenous (where
water soluble), intramuscular, intrathecal or
subcutaneous routes. Oral or/and i.v. administration
is preferred. The pharmaceutical composition of the
present invention may be prepared for the treatment
regimen as described above, in particular for the
treatment 



with doses as described above, to effect plasma
concentrations as described above, for administration
periods or/and administration routes as specified in
the embodiments of the present invention as described
above. In another preferred embodiment, the method of
the present invention as described above for the
treatment of a mammal including a human being in need
thereof comprises administering a compound of the
present invention in combination with administering a
further active agent for the prevention, alleviation
or/and treatment of tremor. The compound of the
present invention and the further active agent may be
administered together, i.e. in a single dose form, or
may be administered separately, i.e. in a separate
dose form. Thus, the pharmaceutical composition of the
present invention may comprise a compound of the
present invention as defined above and may further
comprise a further active agent for the prevention,
alleviation or/and treatment of tremor. The
pharmaceutical composition may comprise a single dose
form or may comprise a separate dose form comprising a
first composition comprising a compound of the present
invention as defined above and a second composition
comprising the further active agent. The compounds of
the present invention may be used for the preparation
of a pharmaceutical composition as described above.
The compounds of Formulae (Ib) or/and (lib) may be
orally administered, for example, with an inert
diluent or with an assimilable edible carrier, or it
maybe enclosed in hard or soft shell gelatin capsules,
or it may be compressed into tablets, or it may be
incorporated directly into the fool of the diet. For
oral therapeutic administration, the active compound
of Formulae (Ib) or/and (lib) may be incorporated with
excipients and used in the form of ingestible tablets,
buccal tablets, troches, capsules, elixirs,
suspensions, syrups, wafers, and the like. Such
compositions and preparations should contain at least
1 % of active compound of Formulae (Ib) or/and (lib).
The percentage of the compositions and preparations
may, of course, be varied and may conveniently be
between about 5 to about 80 % of the weight of the
unit. The amount of active compound of Formulae (Ib)
or/and (lib) in such therapeutically useful
compositions is such that a suitable dosage will be
obtained. Preferred compositions or preparations
according to the present invention contains between
about 10 mg and 6 g active compound of Formulae (Ib)
or/and (Mb). The tablets, troches, pills, capsules and
the like may also contain the following: A binder such
as gum tragacanth, acacia, corn starch or gelatin;
excipients such as dicalcium phosphate; a
disintegrating agent such as corn starch, potato
starch, alginic acid and the like; a lubricant such as
magnesium stearate; and a sweetening agent such as
sucrose, lactose or saccharin may be added or a
flavoring agent such as peppermint, oil of
wintergreen, or cherry flavoring. When the dosage unit
form is a capsule, it may contain, in addition to
materials of the above type, a liquid carrier. Various
other materials may be present as coatings or
otherwise modify the physical form of the dosage unit.
For instance, tablets, pills, or capsules may be
coated with shellac, sugar or both. A syrup or elixir
may contain the active compound, sucrose as a
sweetening agent, methyl and propylparabens as
preservatives, a dye and flavoring such as cherry or
orange flavor. Of course, any material used in
preparing any dosage unit form should be
pharmaceutically pure and substantially non-toxic in
the amounts employed. In addition, the active compound
may be incorporated into sustained-release
preparations and formulations. For example,sustained
release dosage forms are contemplated wherein the
active ingredient is bound to an ion exchange resin
which, optionally, can be coated with a diffusion
barrier coating to modify the release properties of
the resin. The active compound may also be
administered parenterally or intraperitoneally.
Dispersions can also be prepared in glycerol, liquid,
polyethylene glycols, and mixtures thereof and in
oils. Under ordinary conditions of storage and use,
these preparations contain a preservative to prevent
the growth of microorganisms. The pharmaceutical forms
suitable for injectable use include sterile aqueous
solutions (where water soluble) or dispersions and
sterile powders for the extemporaneous preparation of
sterile injectable solutions or dispersions. In all
cases the form must be sterile and must be fluid to
the extent that easy syringability exists. It must be
stable under the conditions of manufacture and storage
and must be preserved against the contaminating action
of microorganisms such as bacteria and fungi. The
carrier can be a solvent or dispersion medium
containing, for example, water, ethanol, polyol (for 



example, glycerol, propylene glycol, and liquid
polyethylene glycol, and the like), suitable mixtures
thereof, and vegetable oils. The proper fluidity can
be maintained, for example, by the use of a coating
such as lecithin, by the maintenance of the required
particle size in the case of dispersions and by the
use of surfactants. The prevention of the action of
microorganisms can be brought about by various
antibacterial and antifungal agents, for example,
parabens, chlorobutanol, phenol, sorbic acid,
thimerosal, and the like. In many cases, it will be
preferable to include isotonic agents, for example,
sugars or sodium chloride. Prolonged absorption of the
injectable compositions can be brought about by the
use in the compositions of agents delaying absorption,
for example, aluminium monostearate and gelatin.
Sterile injectable solutions are prepared by
incorporating the active compound in the required
amount in the appropriate solvent with various ofthe
other ingredients enumerated above, as required,
followed by filtered sterilization. Generally,
dispersions are prepared by incorporating the various
sterilized active ingredient into a sterile vehicle
which contains the basic dispersion medium and the
required other ingredients from those enumerated
above. In the case of sterile powders for the
preparation of sterile injectable solutions, the
preferred methods of preparation are vacuum drying the
freeze-drying technique plus any additional desired
ingredient from previously sterile-filtered solution
thereof. As used herein, "pharmaceutically acceptable
carrier" includes any and all solvents, dispersion
media, coatings, antibacterial and antifungal agent,
isotonic and absorption delaying agents for
pharmaceutical active substances as well known in the
art. Except insofar as any conventional media or agent
is incompatible with the active ingredient, its use in
the therapeutic compositions is contemplated.
Supplementary active ingredients can also be
incorporated into the compositions. It is especially
advantageous to formulate parenteral compositions in
dosage unit form or ease of administration and
uniformity of dosage. Dosage unit form as used herein
refers to physically discrete units suited as unitary
dosages for the mammalian subjects to be treated; each
unit containing a predetermined quantity of active
material calculated to produce the desired therapeutic
effect in association with the required pharmaceutical
carrier. The specifics for the novel dosage unit forms
of the invention are dictated by and directly
dependent on (a) the unique characteristics of the
active material an the particular therapeutic effect
to be achieved, and (b) the limitations inherent in
the art of compounding such as active material for the
treatment of disease in living subjects having a
diseased condition in which bodily health is impaired
as herein disclosed in detail. The principal active
ingredient is compounded for convenient and effective
administration in effective amounts with a suitable
pharmaceutically acceptable carrier in dosage unit
form as hereinbefore described. A unitdosage form can,
for example, contain the principal active compound in
amounts ranging from about 10 mg to about 6 g.
Expressed in proportions, the active compound is
generally present in from about 1 to about 750 mg/ml
of carrier. In the case of compositions containing
supplementary active ingredients, the dosages are
determined by reference to the usual dose and manner
of administration of the said ingredients. As used
herein the term "patient" or "subject" refers to a
warm blooded animal, and preferably mammals, such as,
for example, cats, dogs, horses, cows, pigs, mice,
rats and primates, including humans. The preferred
patient is a human. The term "treat" refers to either
relieving the pain associated with a disease or
condition, to curing or alleviating the patient's
disease or condition. The compounds of the present
invention are administered to a patient suffering from
the aforementioned type of disorder in an effective
amount. These amounts are equivalent to the
therapeutically effective amounts described
hereinabove. The following example shows the
properties of SPM 927 in reducing harmaline-induced
tremor in rats. The used substance was SPM 927 which
is the synonym for Harkoseride. The standard chemical
nomenclature is (R)-2-acetamide-N-benzyl-3-
methoxypropionamide. The international non-proprietary
name of SPM 927 is lacosamide.Example: Effect of SPM
927 on harmaline-induced tremors in rats Objectives
The objective of the present study was to show that
SPM 927 reduces harmaline-induced tremors in rats. 5 



Methods Outline 1. Animals Male Sprague-Dawley rats
(Charles River Laboratories, France) were used. During
the acclimatization period, animals were housed 2 per
cage, in o Makrolon type III cages, in the animal room
(temperature: 20  2 0C, humidity: minimum 45 %, air
changes: > 12 per hour, light/dark cycle of 12 h/12 h
[on at 7:00 A.M.]). Animals were allowed a minimum of
5 days period before experiment for acclimatization.
Animals received certified food (Provimi-Kliba Nafag,
Switzerland, ref. 3433) and water (tap water in water
bottle) ad libitum. Water is analysed once a month for
chemical contaminants and at least every three months
for bacterial contaminants. Rats were placed on
certified sawdust bedding in their cages (Goldchips
Litalabo, ref. 891022, Trouw Nutrition France, Vigny,
0 France). 2. Administration Harmaline HCI (Sigma) was
diluted in saline and injected at 20 mg/kg, i.p. The
reference compound, propanolol was injected i.p. at 20
mg/kg, 30 min 5 before harmaline administration. SPM
927 was given i.p. at 3, 10 and 30 mg/kg, 30 min
before harmaline administration. 3. Harmaline-induced
tremors The following parameters were assessed by an
observer blind to the o treatment of the animals.
Intensity: from 0 to 4 (0 : no tremor, 1 : mild
tremor, 2 : moderate intermittent tremor, 3 : moderate
persistent tremor, 4 : pronounced severe tremor).
Intensity will be scored every 30 min and for a total
period of 120min after harmaline administration.
Latency of onset  Total duration of tremor (max
observation time: 120 min)  % rat displaying tremor
Results Table 1 Effects of SPM 927 on
harmaline-induced tremor intensity Intensity of
tremors after harmaline "administration (score)
Treatment +30 min +60 min +90 min +12CI min Mean
S.E.M. Mear l  S.E.M. Mearl  S.E.M. Mear l  S.E.M.
Control 0.0  0.0 0.0  0.0 0.0  0.0 0.0  0.0 Vehicle, 2
mL/kg 2.8  0.1 VVV 3.0  0.3 VVV 2.8  0.2 VVV 2.9  0.3
VVV Propranolol, 20mg/kg 1.6  0.2 ** 2.3  0.3 * 1.6
0.3 * 1.4 + 0.3 ** SPM 927, 3 mg/kg 2.0  0.4 * 2.0
0.3 * 2.1  0.4 1.8  0.4 * SPM 927, 10 mg/kg 2.0  0.2
** 1.1  0.3 *** 2.2  0.4 1.3  0.3 ** SPM 927, 30 mg/kg
0.9  0.4 ** 1.1 + 0.3 ** 1.4  0.3 ** 1.2  0.2 ** VVV:
p < 0.001 versus the negative control group. 0 * : p <
0.05, **: p < 0.01 , ***: p < 0.001 versus the vehicle
group. The Table 1 shows that harmaline administration
induced tremors were vigorous for a moment but
suddenly disappeared and sporadically reappeared.
Tremors were still present at the end of the
observation, 120 5 min post-harmaline administration.
SPM 927, given at 3, 10 and 30 mg/kg, reduced the
intensity of harmalineinduced tremors in a dose
dependent manner. At the highest dose tested, this
effect was statistically significant at each test
time-point (p<0.01 versus 0 harmaline-treated group)
and the maximal efficacy was higher than that of the
positive reference compound propranolol.
Administration of the reference compound propranolol
at 20 mg/kg (the most efficacious dose based on
literature data) reduced the intensity of tremors in a
statisticallysignificant manner at each time-point of
observation. Since harmaline-induced tremors are
regarded a valid animal model for essential tremor
these results indicate that SPM 927 is useful for the
treatment of essential tremor. Moreover, due to the
overlapping pathophysiologies of the different
tremors, SPM 927 is indicated for the treatment of
other tremors such as, but not limited to, physiologic
tremor, enhanced physiologic tremor, undetermined
tremor syndrome, primary orthostatic tremor, dystonic
tremor, task- and position-specific tremors,
parkinsonian tremor syndromes, cerebellar tremor
syndromes, Holmes tremor, palatal tremors, neuropathic
tremor syndrome, drug-induced and toxic tremor
syndromes, psychogenic tremor or/and
myorhythmia.Claims 1. Use of a compound having the
Formula (Ib) 5 Formula (Ib) s wherein 



R is hydrogen, lower alkyl, lower alkenyl, lower
alkynyl, aryl, aryl lower alkyl, heterocyclic,
heterocyclic lower alkyl, lower alkyl heterocyclic,
lower cycloalkyl or lower cycloalkyl lower alkyl, and
R is unsubstituted or is substituted with at least one
electron withdrawing group or/and at 0 least one
electron donating group; Ri is hydrogen or lower
alkyl, lower alkenyl, lower alkynyl, aryl lower alkyl,
aryl, heterocyclic lower alkyl, lower alkyl
heterocyclic, heterocyclic, lower cycloalkyl, lower
cycloalkyl lower alkyl, each 5 unsubstituted or
substituted with at least one electron donating group
or/and at least one electron withdrawing group; R2 and
R3 are independently hydrogen, lower alkyl, lower
alkenyl, lower alkynyl, aryl lower alkyl, aryl, halo,
heterocyclic, heterocyclic lower alkyl, lower alkyl
heterocyclic, lower cycloalkyl, lower cycloalkyl lower
alkyl, or o Z-Y wherein R2 and R3 may be unsubstituted
or substituted with at least one electron withdrawing
group or/and at least one electron donating group; and
wherein heterocyclic in R2 and R3 is furyl, thienyl,
pyrazolyl, pyrrolyl, methylpyrrolyl, imidazolyl,
indolyl, thiazolyl, oxazolyl, isothiazolyl,
isoxazolyl, piperidyl, pyrrolinyl, piperazinyl,
quinolyl,triazolyl, tetrazolyl, isoquinolyl,
benzofuryl, benzothienyl, morpholinyl, benzoxazolyl,
tetrahydrofuryl, pyranyl, indazolyl, purinyl,
indolinyl, pyrazolindinyl, imidazolinyl,
imidazolindinyl, pyrrolidinyl, furazanyl,
Nmethylindolyl, methylfuryl, pyridazinyl, pyrimidinyl,
pyrazinyl, pyridyl, epoxy, aziridino, oxetanyl,
azetidinyl or, when N is present in the heterocyclic,
an N-oxide thereof; Z is O, S, S(O) , NR4, NR6' or PR4
or a chemical bond; Y is hydrogen, lower alkyl, aryl,
aryl lower alkyl, lower alkenyl, lower alkynyl, halo,
heterocyclic, heterocyclic lower alkyl, lower alkyl
heterocyclic and Y may be unsubstituted or substituted
with at least one electron donating group or/and at
least one an electron withdrawing group, wherein
heterocyclic has the same meaning as in R2 or R3 and,
provided that when Y is halo, Z is a chemical bond, or
ZY taken together is NR4NR5R7, NR4OR5, ONR4R7, OPR4R5,
PR4OR5, SNR4R7, NR4SR7, SPR4R5 PR4SR7, NR4PR5R6,
PR4NR5R7, or N+R5R6R7, R6' is hydrogen, lower alkyl,
lower alkenyl, or lower alkynyl which may be
unsubstituted or substituted with at least one
electron withdrawing group or/and at least one
electron donating group; R4, R5 and R6 are
independently hydrogen, lower alkyl, aryl, aryl lower
alkyl, lower alkenyl, or lower alkynyl, wherein R4, R5
and R6 may independently be unsubstituted or
substituted with at least one electron withdrawing
group or/and at least one electron donating group; and
R7 is R6 or COOR8 or COR8, which R7 may be
unsubstituted or substituted with at least one
electron withdrawing group or/and at least one
electron donating group;R8 is hydrogen or lower alkyl,
or aryl lower alkyl, and the aryl or alkyl group may
be unsubstituted or substituted with at least one
electron withdrawing group or/and at least one
electron donating group; and 5 n is 1-4; and a is 1-3,
or of a pharmaceutically acceptable salt thereof, o
for the preparation of a pharmaceutical composition
useful for the prevention, alleviation or/and
treatment of tremor. 2. Use according to claim 1,
wherein the tremor is essential tremor, physiologic
tremor, enhanced physiologic tremor, undetermined
tremor 5 syndrome, primary orthostatic tremor,
dystonic tremor, task- and position-specific tremors,
parkinsonian tremor syndromes, cerebellar tremor
syndromes, Holmes tremor, palatal tremors, neuropathic
tremor syndrome, drug-induced and toxic tremor
syndromes, psychogenic tremor, myorhythmia, rest
tremor, action tremor, postural tremor, kinetic o
tremor, task- or position-specific tremor or/and
isometric tremor. 3. Use according to any one of
claims 1-2 wherein one of R2 and R3 is hydrogen. 5 4.
Use according to any one of claims 1-3 wherein n is 1.
5. Use according to any one of claims 1-4 wherein one
of R2 and R3 is hydrogen and n is 1. 0 6. Use
according to any one of claims 1-5 wherein R is aryl
lower alkyl and Ri is lower alkyl.7. Use according to
any one of claims 1-6 wherein R2 and R3 are
independently hydrogen, lower alkyl, or ZY; Z is O,
NR4 or PR4; Y is hydrogen or lower alkyl or 



ZY is NR4NR5R7, NR4OR5, ONR4R7, NR4C-R5 or NR4C-OR5. O
O 8. Use according to claim 7 wherein R2 is hydrogen
and and R3 is lower alkyl, or ZY; Z is O, NR4 or PR4;
Y is hydrogen or lower alkyl; ZY is NR4NR5R7, NR4OR5,
ONR4R7, NR4C-R5 or NR4C-OR5. O O 9. Use according any
one of claims 1-8 wherein R2 is hydrogen and R3 is
lower alkyl, which may be substituted or unsubstituted
with at least one electron donating group or/and at
least one electron withdrawing group, NR4OR5, or
ONR4R7. 10. Use according to any one of claims 1-9
wherein R3 is lower alkyl which is unsubstituted or
substituted with hydroxy or loweralkoxy, NR4OR5 or
ONR4R7, wherein R4, R5 and R7 are independently
hydrogen or lower alkyl, R is aryl lower alkyl, which
aryl group may be unsubstituted or substituted with at
least one electron withdrawing group and Ri is lower
alkyl. 11. Use according to any one of claims 1-10
wherein aryl is phenyl and is unsubstituted or
substituted with halo. 12. Use according to any of
claims 1-1 1 wherein the compound is
(R)-2-acetamido-N-benzyl-3-methoxy-propionamide;
O-methyl-N-acetyl-D-serine-m-fluorobenzylamide;
O-methyl-N-acetyl-D-serine-p-fluorobenzylamide;
N-acetyl-D-phenylglycinebenzylamide; D-1 ,2-(N,
O-dimethylhydroxylamino)-2-acetamide acetic acid
benzylamide; or D-1
,2-(O-methylhydroxylamino)-2-acetamido acetic acid
benzylamide. 13. Use of any one of claims 1-12 wherein
the compound has the Formula (lib) H H H Ar-CHr-N I
-C-C I - N I -C-Ri O I l I R3 O I l Formula (lib)
wherein Ar is phenyl which is unsubstituted or
substituted with at least one halo group; R3 is CH2-Q,
wherein Q is lower alkoxy containing 1-3 carbon atoms
and Ri is lower alkyl containing 1-3 carbon atoms or
of a pharmaceutically acceptable salt thereof. 14. Use
according to claim 13 wherein Ar is unsubstituted
phenyl. 15. Use according to claims 13 or 14 wherein
halo is fluoro. 16. Use according to claims 13 to 15
wherein R3 is CH2-Q, wherein Q is alkoxy containing
1-3 carbon atoms and Ar is unsubstituted phenyl.17.
Use of any one of claims 1-16 wherein the compund is
in the R configuration and has the formula wherein R
is benzyl which is unsubstituted or substituted with
at least one halo group; R3 is CH2-Q, wherein Q is
lower alkoxy containing 1-3 carbon atoms and Ri is
methyl or a pharmaceutically acceptable salt thereof.
18. Use according to claim 17 which is substantially
enantiopure. 19. Use according to claims 17 or 18
wherein R is unsubstituted benzyl. 20. Use according
to claims 17 to 19 wherein halo is fluoro. 2 1. Use
according to claims 17 to 20 wherein R3 is CH2-Q,
wherein Q is alkoxy containing 1-3 carbon atoms and R
is unsubstituted benzyl. 22. Use according to claims 1
or 2, wherein the compound of Formula (Ib) is
(R)-2-Acetamido-N-benzyl-3-methoxypropionamide or a
pharmaceutically acceptable salt thereof. 



23. Use according to claim 22 wherein the compund is
substantially enantiopure.24. Use according to any one
of the preceding claims, wherein the pharmaceutical
composition is prepared for treatment with doses of
the compound at least of 100 mg/day, preferably at
least of 200 mg/day, more preferably at least of 300
mg/day, most preferably at least of 400 mg/day. 25.
Use according to any one of the preceding claims,
wherein the pharmaceutical composition is prepared for
treatment with doses of the compound at a maximum of 6
g/day, more preferably at a maximum of 1 g/day and
most preferably at a maximum of 600 mg/day. 26. Use
according to any one of the preceding claims, wherein
the pharmaceutical composition is prepared for
treatment with increasing daily doses until a
predetermined daily dose is reached which is
maintained during the further treatment. 27. Use
according to any one of the preceding claims, wherein
the pharmaceutical composition is prepared for
treatment in three doses per day, preferably two doses
per day, more preferably in a single dose per day. 28.
Use according to any one of the preceding claims,
wherein the pharmaceutical composition is prepared for
an administration resulting in a plasma concentration
of 0.1 to 15 mg/ml (trough) and 5 to 18.5 mg/ml
(peak), calculated as an average over a plurality of
treated subjects. 29. Use according to any one of the
preceding claims, wherein the pharmaceutical
composition is prepared for oral or i.v.
administration. 30. Use according to any one of the
preceding claims, wherein the pharmaceutical
composition further comprises an active agent for the
prevention, alleviation or/and treatment of tremor.31.
Use according to claim 30 wherein the pharmaceutical
composition comprises a single dose form or comprises
a separate dose form comprising a first composition
comprising a compound as defined in s any of the
claims 1 and 3 to 23 and a second composition
comprising the further active agent. 32. Use according
to any one of the preceding claims wherein the
pharmaceutical composition is prepared for
administration in mammals. 33. Use according to claim
33 wherein the pharmaceutical composition is prepared
for administration in humans. 34. A pharmaceutical
composition comprising 5 (a) a compound as defined in
any of the claims 1 and 3 to 23, and (b) a further
active agent for the prevention, alleviation or/and
treatment of tremor. 35. The pharmaceutical
composition according to claim 34 which is a single 0
dose form or comprises a separate dose form comprising
a first composition comprising a compound as defined
in any of the claims 1 and 3 to 23 and a second
composition comprising the further active agent (b). 


