
EP0310386B1 Description This Invention relates to dihydropyridines,
specifically to certain 4-aryl-5-carbamoyl-1,4-dihydropyridines which are
useful in the treatment of allergic and inflammatory conditions in humans
and animals. 5        A number of 1 ,4-dihydropyridines have been
previously described as antiischaemic and antihypertensive agents. These
compounds are able to inhibit the movement of calcium into cells and are
thus active in the treat- ment or prevention of a variety of cardiac
conditions or as antihypertensive agents. (See for example EP-A- 100189.)
However the compounds of the present invention are potent and selective
antagonists of platelet activating factor and as such they have clinical
utility in a quite different area, namely for treating allergic and 10
inflammatory conditions such as asthma and arthritis respectively. Platelet
activating factor (PAF) 1-0-alkyl-2-acetyl-sn-glyceryl-3-phosphorylcholine)
is an ether phospholi- pid whose structure was first elucidated in 1979. It
is produced by, released frorn and interacts with many pro- inflammatory
cells, platelets and the kidney. In addition to potent platelet aggregating
activity, PAF exhibits a wide spectrum of biological activities elicited
either directly or via the release of other powerful mediators such 15  as
thromboxane [err] or the leukotrienes. In vitro, PAF stimulates the
movement and aggregation of neutrophils and the release therefrom of
tissue-damaging enzymes and oxygen radicals. These activities contribute to
actions of PAF in vivo consistent with it playing a significant role in
inflammatory and allergic responses. Thus, Intradermal PAF has been shown
to induce an inflammatory response, with associated pain, accumulation of
Inflammatory cells and increased vascular permeability, comparable with the
allergic skin reaction following 20  exposure to allergen. Simiiarly, both
the acute bronchoconstriction and chronic inflammatory reactions elicited
by allergens in asthma can be mimicked by Intratracheal administration of
PAF. Accordingly agents which antagonise the actions of PAF and,
consequently also prevent mediator release by PAF, will have clinical
utility in the treatment of a variety of allergic, inflammatory and
hypersecretory conditions such as asthma, arthritis, rhinitis, bronchitis
and urtlcaria. 25     In addition to the above, PAF has been implicated as
being involved in a number of other medical condi- tions. Thus In
circulatory shock, which is characterised by systemic hypotension,
pulmonary hypertension and Increased lung vascular permeability, the
symptoms can be mimicked by Infusion of PAF. This coupled with evidence
showing that circulating PAF levels are increased by endotoxin infusion
indicate that PAF is a prime mediator In certain forms of shock.
Intravenous infusion of PAF at doses of 20-200 pmol  [err] into rats 30
results in the formation of extensive haemorrhagic erosions in the gastric
mucosa and thus PAF is the most potent gastric ulcerogen yet described
whose endogenous release may underlie or contribute to certain forms of
gastric ulceration. Psoriasis Is an inflammatory and proliferative disease
characterised by skin lesions. PAF Is pro-inflammatory and has been
Isolated from lesioned scale of psoriatic patients indicating PAF has a
role in the disease of psoriasis. And finally, increasing evidence supports
a potential pathophysiological role for PAF 35  In cardiovascular disease.
Thus recent studies in angina patients show PAF is released during atrial
pacing. 



Intracoronary Injection of PAF in pigs induces a prolonged decrease In
coronary flow and, in guinea pig hearts, it induces regional shunting and
ischaemia. In addition PAF has been shown to initiate thrombus formation In
a mesenteric artery preparation, both when administered exogenously and
when released endogenously. More recently PAF has been shown to play a role
In brain ischaemia induced in animal models of stroke. 40      Thus the
compounds of the invention, by virtue of their ability to antagonise the
actions of PAF, are likely to be of value in the treatment of any of the
above conditions. Our copending published patentapplications EP-A-258033
and EP-A-266989 disclose 4-aryl-5-carbamoyl- 1,4-dihydropyridines as PAF
antagonists. According to the present Invention there are provided
compounds of formula (I): 45 [err] 2    EP 0 310 386 B1 wherein R is phenyl
or phenyl substituted by one or more substituents Independently selected
from nitro, halo, [err] alkyl, [err] alkoxy, aryl[err]alkoxy,
fluoro[err]alkoxy, [err] alkylthio, [err] alkylsulphonyl, hyd- roxy,
trifluoromethyl and cyano, or is phenyl fused to a dioxolane ring; [err]
and R2 are each independently H or [err] alkyl, or [err] and R2 together
complete a pyrrolidinyl, piperidino, 5   morpholino, piperazinyl, N-([err]
alkyl)piperazinyl or N-([err] alkanoyl)-piperazinyl group; or R2 is H or
[err] alkyl and [err] is CN, [err] cycloalkyl, aryl, heteroaryl, ora [err]
alkyl group, said [err] alkyl group of [err] being substituted by one or
more substituents each Independently selected from [err] cycloalkyl, [err]
alkoxycarbonyl, aryl and heteroaryl; Z Is selected from [err] alkoxy,
aryl[err]alkoxy, hydroxy, and -NR4R5 wherein each of [err] and [err] is
inde- 10  pendently H or [err] alkyl, or [err] and [err] together complete
a pyrrolidinyl, piperidino, morpholino, piperazinyl or N-([err]
alkyl)piperazinyl group; Y is 1,4 phenylene or pyridine-2,5-diyl ; and X is
a 5 or 6 membered aromatic heterocyclic group containing one or more
nitrogen atoms in its ring ; which ring may be optionally fused to a
benzene ring or to a further 5- or 6-membered aromatic heterocyclic ring
containing one or more nitrogen atoms, one or more of said 15  heterocyclic
rings optionally also containing an oxygen or sulphur atom being optionally
substituted with one or more substituents independently selected from [err]
alkyl, [err] alkoxy, halo, CF3 and CN; and their pharmaceutically
acceptable salts. According to one aspect of the invention, there are
provided compounds of formula (Ia): 20 



[err] 30 wherein R is phenyl or phenyl substituted by one or more
substituents selected from nitro, halo, [err] alkyl, [err] alkoxy, aryl
[err]alkoxy, [err] alkylthio, [err] alkylsulphonyl, hydroxy,
trifluoromethyl and cyano; [err] and [err] are each independently H or
[err] alkyl, or the two groups may be joined together to form a pyrroli-
dinyl, piperidino, morpholino, piperazinyl N-([err] alkyl)piperazinyl or
N-([err] alkanoyl)-piperazinyl group; 35   or [err] is H or [err] alkyl and
[err] is CN, C3-C7 cycloalkyl, aryl, heteroaryl or [err] alkyl group
substituted by one or more substituents selected from [err] cycloalkyl,
[err] alkoxycarbonyl, aryl or heteroaryl; -               R3 is [err] alkyl
or aryl [err]alkyl; X is a 5 or 6 membered aromatic heterocyclic group
containing one or more nitrogen atoms; which may be optionally fused to a
benzene ring or to a further 6 membered aromatic heterocyclic group
containing one or 40   more nitrogen atoms; and which may be optionally
substituted with one or more substituents selected from [err] alkyl, [err]
alkoxy, halo, CF3 and CN; and their pharmaceutically acceptable salts.
According to another aspect of the Invention, there are provided compounds
of formula (Ia) above wherein Ris phenyl orphenyl substituted byone ormore
substituents selected from nitro, halo, [err]alkyl, [err]alkoxy, 45   aryl
[err]alkoxy, [err] alkylthio,[err] alkylsulphonyl, hydroxy, trifluoromethyl
and cyano; [err] and R2 are each Independently H or [err] alkyl, or the two
groups may be joined together to form a pyrroli- dinyl, piperidino,
morpholino, piperazinyl, N-([err] alkyl)piperazinyl or N-(C2-C4
alkanoyl)-piperazinyl group; -                          or R2 is H or [err]
alkyl and [err] is CN, [err] cycloalkyl, aryl, heteroaryl or a [err] alkyl
group substituted by one 50   or more substituents selected from [err]
cycloalkyl, [err] alkoxycarbonyl, aryl or heteroaryl; R3 is [err] alkyl or
aryl[err]alkyl; X is a 5- or 6-membered aromatic heterocyclic group
containing one or more nitrogen atoms In its ring; which ring may be
optionally fused to benzene ring or to a further 5- or 6-membered aromatic
heterocyclic ring con- taining one or more nitrogen atoms, at least one of
said heterocyclic rings also containing an oxygen or sulphur 55   atom ;
and which may be optionally substituted with one or more substituents
selected from [err] alkyl, [err] alkoxy, halo, [err] and CN; and their
pharmaceutically acceptable salts. According to another aspect of the
invention, there are provided compounds of formula (1b): 3    EP 0 310 386
1 



[err] In which R,  [err] and X are as defined above; and each of R4 and
[err] is independently H or [err] alkyl, or the two groups may be Joined
together to form with the nitrogen atom to which they are attached a
pyrrolidinyl, piperidino, morpholino, piperazinyl or N-([err]
alkyl)piperazinyl group. 15      In the definitions given herein, the term
halo means fluoro, chloro, bromo, or iodo. Alkyl and alkoxy groups of 3 or
more carbon atoms, and C4 alkanoyl groups, may be straight or
branched-chain. Aryl used In the definition of [err] and Z means phenyl or
phenyl substituted by one or more (preferably 1 or 2) substituents each
independently selected from halo, trifluoromethyl, [err] alkyl, hydroxy,
[err] alkoxy, [err] C4 alkoxy)carbonyl, sulphamoyl and CN. 20
Heteroaryl used in the definition of [err] means a 5- or 6-membered
aromatic heterocyclic group containing one or more heteroatoms
independently each selected from N, 0 and S and which may optionally be
fused to a benzene ring and which may optionally be substituted in at least
one of the heterocyclic and fused benzene rings by one or more substituents
Independently selected from [err] alkyl, [err] alkoxy and halo. Examples of
suitable heteroaryl groups include pyridyl, thiazolyl, thiadiazolyl,
oxazolyl and Imidazolyl, any 25   of which may optionally be benzofused and
optionally substituted in the heterocyclic and fused benzene rings by [err]
alkyl, [err] alkoxy or halo. Thus particular examples of [err] as
heteroaryl include pyrid-2-yl, 4- and 6-methylpyrid-2-yl, thiazol-2-yl, 4-
and 5-methylthiazol-2-yl, 5-methylthiadiazol-2-yl, 5-methyloxadiazol-3-yl,
5- methylisoxazol-3-yl, benzothiazol-2-yi and 5-ethoxybenzothiazol-2-yl,
and 1-methylimidazol-2-yi. Preferably R2 Is H and [err] is H, [err] alkyl,
pyridyl (most preferably 2-pyridyl), thiazolyl (most preferably 30
2-thiazolyl) or 1-(phenyl)ethyl. In a preferred aspect of the invention Z
is ethoxy, methoxy, or benzyloxy ring-substituted by halo (i.e. R3 Is
ethyl, methyl or benzyl ring-substituted by halo). R is preferably
2-chlorophenyl, 2-trifluoromethoxyphenyl, 2,4-difluorophenyl, 4-cyanophenyl
or 1,3-benzodioxol-4-yl. X may be a 1 ,2,4-triazolyl group optionally
substituted with one or two [err] alkyl  groups, or an imidazolyl 35
group optionally substituted with up to three [err] alkyl groups or
optionally substituted with a [err] alkyl or CF3 group and fused to a
benzene or pyridine or pyrimidine ring which may be substituted with at
least one [err] alkyl or [err] alkoxy group. X may alternatively be a
pyridyl group optionally substituted with from one to three [err] alkyl or
CF3 groups. Alternatively, X may be an oxazolyl or thlazolyl group
optionally substituted with up to two [err] alkyl 40 groups, or an
imidazolyl group optionally substituted with a [err] alkyl or [err] group
and fused to an oxazolyl or thiazolyl ring. X is more preferably
2-methylimidazo[4,5-c]pyrid-1-yl, imidazol-1-yl, benzimidazol-1-yl,
2-methylbenzimi- dazol-1-yl, 3,5-dimethyl-1,2,4-triazol-4-yl,
2-trifluoromethylimidazo[4,5-c]pyrid-1-yl, 2-butylimidazo[4,5-c]pyrid-
1-yl, 2-methylimidazo[4,5-b]pyrid-3-yl, 2-methylimidazo[1,2-a]pyrid-3-yl,
2-ethylimidazo[4,5-c]pyrid-1-yl, 45
7-methoxy-2-methylimidazo[4,5-d]pyrimid-3-yl,
2-methylimidazo[4,5-c]pyrid-3-yl, 2,4,6-trimethylimidazo[4,5- 



c]pyrid-1-yl, 2,4-dirnethyllmidazol-1-yl, 2-methylimidazol-1-yl,
2,4,5-trimethylimidazol-1-yl, 4-methylimidazol-1- yl,  2-methylpyrid-3-yl,
2,6-dimethylpyrid-3-yl,  3,5-dimethyl-1,2,4-triazol-1-yl,
4-methyloxazol-5-yl, 2,4-dimethylthiazol-5-yl,
6-methylimidazo[1,2-b]thiazol-5-yl, or 4-methylthiazol-5-yl. Particularly
preferred individual compounds are
4-(2-chlorophenyl)-1,4-dihydro-3-ethoxycarbonyl-6-me- 50
thyl-2-[4-(2-methylimidazo[4,5-c]pyrid-1-yl)phenyl]-5-[N-(2-pyridyl)-carbam
oyl]pyridine;  4-(2-chlorophenyl)-
1,4-dihydro-3-ethoxycarbonyl-6-methyl-2-[4-(2-methylimidazo[1,2-a]pyrid-3-y
l)phenyl]-5[N-(2-pyridyl)carba moyl]pyridine;
4-(2-chlorophenyl)-1,4-dihydro-3-ethoxycarbonyl-6-methyl-2-[4-(2,4,6-trimet
hylimidazo-[4,5- c]pyrid-1-yl)phenyl]-5-[N-(2-pyridyl)carbamoyl]pyridine
and 4-(2-chlorophenyl)-1,4-dihydro-3-ethoxycarbonyl-
6-methyl-2-[2-(2-methylimidazo[4,5-c]pyrid-1-yl)pyrid-5-yl]-5-[N-(2-pyridyl
)carbamoyl]pyridine. 55     Other particularly preferred individual
compounds are those whose preparation is also described hereafter in the
Examples. The compounds of formula (I) contain at least one asymmetric
center and will therefore exist as one or more pairs of enantiomers, and
such pairs of individual isomers may be separable by physical methods, e.g.
by frac- 4    EP 0 310 386 B1 tional crystallization or chromatography of
the parent compounds orof a suitable salt orderivative thereof. Alter-
natively, particular isomers may be prepared using the corresponding
optical isomers of the precursors used in preparation of compounds of the
invention. The Invention includes all the enantiomers of the compounds of
formula (I) whethere separated or not. 5      The pharmaceutically
acceptable acid addition salts of the compounds of formula (I) are those
formed from acids which form non-toxic acid addition salts, for example the
hydrochloride, hydrobromide, sulphate or bisul- phate, phosphate or acid
phosphate, acetate, citrate, fumarate, gluconate, lactate, maleate,
succinate, tartrate, methanesulphonate, benzenesulphonate and
p-toluenesulphonate. Compounds of the invention In which Z is [err] alkoxy
or aryl[err]alkoxy may be prepared via the 10 Hantzsch synthesis according
to the following reaction scheme: [err] wherein R,   [err], Y and X are as
previously defined. In a typical procedure, the aminocrotonamide (11), the
ketoester (III) and aldehyde are heated in a suitable 25 organic solvent,
e.g., a [err] alkanol such as ethanol, at [err]-130C, preferably under
reflux, until the reaction is essentially complete, typically in 24 hours
or less. Optionally a small amount of lower alkanoic acid such as acetic
acid is present to neutralise the solution. The product of the formula (I)
can then be isolated and purified by conventional procedures, for example
by partition, recrystallization or by chromatography. 



In an alternative procedure, the keto-ester of formula (111) and the
aldehyde are reacted together, typically 30 by stirring a slight excess of
ketoesterwith the aldehyde at room temperature for48 hours in a suitable
organic solvent, e.g. isopropyl alcohol containing piperidine as a
catalyst, to give an intermediate compound of formula (IV): 35
0 [err] 40 (IV) 45 If desired, the intermediate compound may be separated,
for example by evaporating the reaction mixture to produce an oil,
triturating the oil with water and purifying the product by filtration and
recrystallisation from ethyl acetate. The compound of formula (IV) may then
be reacted with amino-crotonamide (11), for example by heating the
compounds together in an alcoholic solvent at  [err] and preferably under
reflux, to produce 50  the compound of formula (I). The compound so
produced may be separated by conventional methods. The keto esters of
formula (111) are either known compounds or can be prepared by the
following methods; (i) The keto ester of formula (III) may be prepared by a
Blaise reaction based on a modification of the literat- ure method
according to S.M. Hannick, Y. Kishi, J. Org. Chem., 1983,48,3833 via the
following reaction sequ- ence: 55    EP 0 310 386 B1 [err] 10   The cyano
compound is added to a suspension of zinc dust and the appropriate
bromoacetate in an inert solvent, such as tetrahydrofuran, under nitrogen.
Further amounts of the appropriate bromoacetate are added, under reflux,
followed by the addition of aqueous potassium carbonate after cooling.
After fitration the filtrate Is hydrolysed by refluxing for several hours
with dilute hydrochloric acid or by stirring with 20% aqueous trif-
luoroacetic acid in a solvent such as dichloromethane. 15      The reaction
mixture is then neutralized and the keto ester of formula (111) isolated
and purified by conven- tional procedures, for example by partition,
recrystallization or chromatography. The cyano compounds are either known
compounds or may be prepared by known methods in accordance with literature
precedents as illustrated herein. (ii) An alternative method for preparing
certain keto esters of formula (III) is by the Goldberg and Claisen 20
ester condensation according to the following reaction sequence: 



[err] The p-bromoacetophenone may be replaced by the corresponding
fluorine, chlorine or iodine compound and a copper/cuprous bromide catalyst
may be added in the first stage of this sequence. In a typical procedure, a
mixture of a compound XH, p-bromoacetophenone, copper bronze, cuprous 35
bromide and anhydrous potassium carbonate in a solvent such as dry
N-methylpyrrolidinone is heated under an Inert atmosphere for up to 8
hours. The solvent is then removed and the intermediate ketone isolated and
purified by conventional procedures. The intermediate ketone is added to
asuspension of sodium hydride in dry solventsuch as tetrahydrofuran, under
nitrogen.Theappropriate dialkylcarbonateisadded and the resultant mixture
refluxed for about 18 hours. 40   Alternatively, the dialkylcarbonate may
itself be used as the solvent. The keto ester of formula (III) is isolated
and purified by conventional procedures. The amino-crotonamides (II) are
either known compounds or can be prepared by conventional procedures, for
example from the ketoamide by reaction with ammonia. Likewise the aldehydes
RCHO are either known or can be prepared by known methods in accordance
with 45  literature precedents. In an alternative method of making
compounds of formula (I) inwhichZis [err] alkoxy oraryl[err]alkoxy, a
carboxylic acid of formula (V) is reacted with ammonia or an amine of
formula [err], wherein R,  [err], [err], X and Y are as defined above: 55 6
EP0310386B1 0 [err] In a typical procedure the compound of formula (V) is
stirred in dichloromethane containing 2,4,6-tri-isop- ropylbenzenesulphonyl
chloride and 4-(N,N-dimethylamino)pyridine at room temperature and the
ammonia or amine is then added. The compound of formula (I) obtained is
separated by evaporation of the solution, ext- 15  raction with aqueous
acid, neutralization of the aqueous phase, extraction of the aqueous phase
with dichloromethane and flash chromatography of the extract. The compound
of formula (V) may be obtained by hydrolysis of a compound of formula (VI):
0 [err] (VI) 



The hydrolysis may be performed using aqueous sodium hydroxide and a
solvent such as dioxane. The 30  compound of formula (VI) may be prepared
by a Hantzsch synthesis using the appropriate keto-ester of formula (III),
an aldehyde of formula RCHO and 2-cyanoethyl 3-aminobut-2-enoate.
Preparation of the compound of formula (I) using the compound of formula
(VI) as described above allows particular optical isomers of compounds of
formula (I) to be obtained. The Hantzsch synthesis will produce a mixture
of (+) and (-) isomers of compound (VI) but these may be resolved by
formation of a salt In one pro- 35  cedure the unresolved cyanoethyl ester
of formula (VI) is dissolved in a hot solution of an alcoholic solvent such
as methanol and treated with an optical isomer of
4-(2,4-dichlorophenyl)-5,5-dimethyl-2-hydroxy-1,3,2-
dioxaphosphorinane-2-oxide to form a solution of diastereomeric salts (a
method described by W. den Hoeve, H. Wynberg, J. Org. Chem. (1985) 50,
4508). Fractional recrystallisation of the salt produces one dias-
tereocyanoethyl ester salt. The free cyanoethyl ester may be recovered by
treatment of this salt with a base 40  such as sodium carbonate. The
resolved cyanoethylesters may be converted to the resolved compounds of
formula (I) by the pro- cedure described above. Compounds of formula (I) in
which Z is OH or [err] are conveniently obtained by means of simple chem-
ical transformation reactions. Thus for example compounds of formula (I)
wherein Z is benzyloxy may be sub- 45  jected to a conventional catalytic
hydrogenation to yield the corresponding compounds wherein Z is OH. The
acid product, ora derivative thereof such as an acid chloride, may be
converted to the corresponding compound in which Z is [err] by reaction
with ammonia or an amine [err] under appropriate conditions. Suitable
reagents and conditions for these transformations will be well known to
those skilled in the art. The activity of the compounds of the invention is
shown by their ability to inhibit the platelet aggregating 50  activity of
PAF in vitro. Testing is performed as follows: Blood samples are taken from
either rabbit or man into 0.1 vol disodium ethylenediamine tetraacetic acid
buffer and the samples centrifuged for 15 minutes to obtain platelet rich
plasma. The plasma is further cen- trifuged to give a platelet pellet which
Is washed with a buffer solution (4 mM KH2PO4, 6mM, [err], 100 mM NaCl,
0.1% glucose bovine serum albumin, pH 7.25) and finally resuspended in
buffer solution to a con- 55  centration of 2 x 108 platelets/ml. A sample
(0.5 ml) Is pre-incubated for two minutes at [err] in a Paton
aggregometerwith stirring, either with vehicle alone, or with vehicle
containing the particular compound under test. PAF is added at a sufficient
concentration to give a maximum aggregating response in the absence of test
compound ([err] to [err] molar), and the platelet aggregation is measured
by following the Increase in light 7    EP 0 310 386 B1 



transmission of the solution. The experiment is repeated in the presence of
test compound at a range of con- centrations and the concentration of
compound required to reduce the response to 50% of its maximum value Is
recorded as the [err] value. The activity of the compounds of formula (I)
is also demonstrated in vivo by their ability to protect mice from 5   the
lethal effect of an injection of PAF. A mixture of PAF (50 [err]) and
DL-propranolol (5 mg/kg) in 0.9% w/v sodium chloride is injected (0.2 ml)
via a tail vein into mice. The compounds under test are either Injected
Into the tail vein immediately prior to the PAF/propranolol injection or
administered orally by gavage two hours ear- lier. The compounds are tested
at several doses in groups of 5 mice and the dose which reduces mortality
to 50% Is recorded as the [err] value. 10    The compounds are also tested
for their ability to reduce PAF-induced bronchoconstriction in anaesthet-
ised guinea pigs. In this test airways resistance and dynamic lung
compliance are calculated from recordings of airflow and transpleural
pressure and calculation of tidal volume. The bronchoconstriction induced
by PAF (100 ng/kg) is determined. One hour after the initial dose of PAF
the compound under test is administered and the test repeated. The ability
of the compound to reduce the bronchoconstrictor effect of PAF is recorded
as a 15  ratio. For therapeutic use the compounds of the formula (I) will
generally be administered in admixture with a pharmaceutical
carrierselected with regard to the Intended route of administration and
standard pharmaceutical practice. For example, they may be administered
orally in the form of tablets containing such excipients as starch or
lactose, or In capsules or ovules either alone or in admixture with
exciplents, or in the form of elixirs 20   or suspensions containing
flavouring or colouring agents. They may be injected parenterally, for
example, intravenously, intramuscularly or subcutaneously. For parenteral
administration, they are best used in the form ofa sterile aqueous solution
which may contain othersubstances, forexample, enough salts orglucose to
make the solution isotonic with blood. For administration to man in the
curative or prophylactic treatment of allergic bronchial conditions and 25
arthritis, oral dosages of the compounds will generally be in the range of
from 2-1000 mg daily for an average adult patient (70 kg). Thus for a
typical adult patient, individual tablets or capsules contain from 1 to 500
mg of active compound, in a suitable pharmaceutically acceptable vehicle or
carrier. Dosages for intravenous admini- stration would typically be within
the range 1 to 10mg per single dose as required. For the treatment of
allergic and bronchial hyper-reactive conditions, inhalation via a
nebuliser or aerosol may be the preferred route of drug 30
administration. Dose levels by this route would be within the range 0.1 to
50 mg per single dose as required. In practice the physician will determine
the actual dosage which will be most suitable for an individual patient and
it will vary with the age, weight and response of the particular patient.
The above dosages are exemplary of the average case but there can, of
course, be individual instances where higher or lower dosage ranges are
merited, and such are within the scope of this invention. 35     Thus In a
further aspect of the invention provides a pharmaceutical composition
comprising a compound 



of the formula (I), or a pharmaceutically acceptable salt thereof, together
with a pharmaceutically acceptable diluent or carrier. The Invention also
includes a compound of the formula (I), or a pharmaceutically acceptable
salt thereof, for use in medicine, in particular in the treatment of
allergic and inflammatory conditions in a human being. 40      The
preparation of the compounds of formula (I) is further illustrated by the
following Examples. EXAMPLE 1 -
4-(2-Chlorophenyl)-1,4-dihydro-3-ethoxycarbonyl-6-methyl-2-[4-(2-methylimid
azo[4,5-c]pyrid-1-yl)phenyl]-5- 45  -(2-pyridyl)carbamoyl]pyridine A
mixture of ethyl 4'-(2-methylimidazo[4,5-c]pyrid-1-yl)-benzoylacetate (475
mg, 1.47 mmol), N-(2-pyridyl)- 3-aminocrotonamide (260 mg, 1.47 mmol) and
2-chlorobenzaldehyde (207 mg, 1.47 mmol) in absolute ethanol was heated
under nitrogen at refluxfor 8 hours. The solution was allowed to cool, and
the solvent was removed 50   under reduced pressure. The residue was,
purified by flash chromatography (gradient elution with 5% dieth-
ylamine/ethyl acetate and methanol) and the fractions containing the
productwere concentrated. The solid pro- duct was further purified by
trituration with diethyl ether/ethyl acetate, followed by filtration and
drying of the solid in vacuo to give the title compound (280 mg, 31%), m.p.
226-[err]. 55   Analysis %: Found:                   C,66.86 ; H,4.76;
N,13.72. Calculated (for hemihydrate):  C,66.50 ; H,4.92; N,13.68. 8    EP
0310 386 B1 EXAMPLES 2-28 Further compounds of the general formula (Ia)
were prepared in accordance with the method of Example I using the
appropriate aldehyde, the appropriate 4'-substituted benzoylacetic ester
and N-substituted croto- 5   namide: [err] The compounds are shown in Table
1. 20 25 30 35 40 45 



50 55    EP 0 310 386 B1 [err]    EP 0 310 386 B1 [err]    EP 0 310 386 B1
[err]    EP 0 310 386 B1 [err]    EP 0 310 386 B1 [err]    .
EP 0 310 386 B1 [err]    



EP 0 310 386 B1 [err]    [err]    EP 0 310 386 B1 [err] 40    EP 0 310 386
BI [err]    EP 0 310 386 B1 EXAMPLE 29
4-(2-Chlorophenyl)-1,4-dihydro-2-[4-(3,5-dimethyl-1,2,4-triazol-1-yl)phenyI
]-3-ethoxycarbonyl-6-methyl-5-[N-(2 -pyridyl)-carbamoyl]pyridine (a) Ethyl
2-[4'-(3,5-dimethyl-1,2,4-triazol-1-yl)benzoyl]-3-(2'-chlorophenyl)propenoa
te A mixture of ethyl 4'-(3,5-dimethyl-1,2,4-triazol-1-yl)benzoyl acetate
(618 mg, 2.15 mmol), 2-chlorobenzal- dehyde(302 mg, 2.15
mmol)andpiperidine(2drops)in isopropanol(10ml)was stirred at ambient
temperature 10           for 72 hours. Volatile constitutes of the mixture
were removed by evaporation and the residue purified by flash
chromatography (eluting with ethyl acetate) to produce the title compound
(600 mg, 68% yield). 4-(2-Chlorophenyl)-1,4-dihydro-2-[4-(3,5-dimethyl-1
,2,4-triazol-1-yl)phenyl]-3-ethoxycarbonyl-6-methyl-5-[N-(2 15
-pyridyl)carbamoyl]pyridine A mixture of the product from step (a) (566 mg,
1.38 mol) and N-(2-pyridyl)-3-aminocrotonamide (245 mg, 1.38 mmol) In
ethanol (10 ml) was heated at reflux under nitrogen for 8 hours. The
solvent was removed and the residue purified by flash chromatography
(eluting with 2% diethylamine in ethyl acetate) to afford the title 20
compound (50 mg, 6%) as a white solid, m.p. [err]. 



Analysis %: Found:         C,63.36; H,5.43; N,13.96; 25  Calculated:
C,63A2; H,50.1; N,14.32. The compound of Example 1 was also made by this
method, using ethyl 4'-(2-methylimidazo[4,5-c]pyrid- 1-yl)benzoyl acetate
Instead of ethyl 4'-(3,5-dimethyl-1 ,2,4-triazol-1 -yl)benzoyl acetate. The
analysis of the pro- duct was Identical to that given in Example 1. EXAMPLE
30
4-(2-Chlorophenyl)-1,4-dihydro-3-ethoxycarbonyl-6-methyl-2-[4-(4-methyloxaz
ol-5-yl)phenyl]-5-[N-(2-pyridyl) carbamoyl]pyridine 35 A mixture of ethyl
4'-(4-methyloxazol-5-yl)benzoyl acetate (260 mg, 1.0 mmol),
N-(2-pyridyl)-3-aminoc- rotonamide, (160 mg, 1.1 mmol) and
2-chlorobenzaldehyde (160 mg, 1.1 mmol) in ethanol (10 ml) containing 1
drop of acetic acid was heated under nitrogen at reflux for 16 hours. The
solution was allowed to cool, and all volatile materials evaporated under
reduced pressure. The residue was purified by chromatography on silica 40
gel (elution with ethyl acetate) to yield a pale yellow oil. Trituration
with anhydrous diethyl ether afforded the title compound as a white solid
(24 mg, 5%), m.p. 176-[err]. Analysis %: 45   Found:
C,66.56; H,5.22; N,9.29. Calculated (for hemietherate):   C,66.90; H,5.42;
N,9.46. EXAMPLES 31-33 50      Further compounds of the following formula
were prepared in accordance with the method of Example 30 using
2-chlorobenzaldehyde and the appropriate 4'-substituted benzoylacetate. 55
20    EP 0 310 386 B1 [err] The compounds are shown in Table 2. 35 50 55 21



EP 0 310 386 B1 ci 45    EP 0 310 386 B1 EXAMPLE 34
([err])-4-(2-Chlorophenyl)-5-(2-cyanoethoxycarbonyl)-1,4-dihydro-3-ethoxyca
rbonyl-6-methyl-2-[4-(2-methylimida 5   zo[4,5-c]pyrid-1-yl]phenyl)pyridine
A mixture of ethyl 4'-(2-methylmidazo[4,5-c]pyrid-1-yl)benzoylacetate (7.50
gm, 23.1 mmol), 2-chloroben- zaldehyde (3.255 g,23.1 mmol) and 2-cyanoethyl
3-aminobut-2-enoate (3.557 g 23.1 mmol) In ethanol (60 ml) were reacted
together as described in Example 1. Purification of the crude product by
flash chromatography 10  (eluting with ethyl acetate/diethylamine, 19: 1),
followed by trituration with ether gave the title compound as an off-white
solid, (5.875 g, 44%), mp 177-[err]. Analysis %: 15   Found:
C,65.59; H,4.81; N,11.89. [err] requires:   C,66.03; H,4.85; N,12.03%. b)
Resolution via the salt with
4-(2,4-dichlorophenyl)-5,5-dimethyl-2-hydroxy-1,3,2-dioxaphosphorinane
-2-oxide 20 A solution of the ()-cyanoethyl ester prepared as above (2.340
g, 4.02 mmol) in 20 ml of hot methanol was treated with
(-)-4-(2,4-dichlorophenyl)-5,5-dimethyl-2-hydroxy-1,3,2-dioxaphosphorinane-
2-oxide (W. den Hoeve, H. Wynberg, J. Org. Chem., (1985), 50, 4508) (1.250
g, 4.02 mmol) to form a solution of the dias- tereomeric salts. The solvent
was evaporated and crystallisation was induced by triturating with ethyl
acetate 25   and cooling. The resulting salts were recrystallised from
methanol/toluene to give the (-)-cyanoethyl ester salt (207 mg). The
mother liquors were  concentrated  under reduced  pressure  and
recrystallised  from  the dichloromethane/ethyl acetate to give a further
350 mg of the (-)-cyanoethyl ester salt, m.p. 141-[err], [err] (c = 0.52,
ethanol). 30   [err] NMR (500 MHz, [err]) showed that the diastereomeric
excess was 92%. Analysis %: Found:                        C,56.91; H,4.70;
N,7.72. 



35   [err]   requires:  C,56.68; H,4.76; N,7.69%. Treatment of this salt
with base [err] and extraction with dichloromethane gave the (-)-cyanoethyl
ester free base (271 mg). m.p. 177-[err] (EtOAc), [err] = [err] (c = 0.28,
ethanol). 40   Analysis %: Found:                  C,65.75; H,4.86;
N,12.02; [err] requires:   C,66.03; H,4.85; N,12.03%. In a similar manner,
the ()-cyanoethyl ester (3.492 g, 6.0 mmol) was treated with
(+)-4-(2,4-dichlorophe-
nyl)-5,5-dimethyl-2-hydroxy-1,3,2-dioxaphosphorinane-2-oxide (1.866 g, 6.0
mmol), and the resulting salts were recrystallised from methanol/toluene
and then dichloromethane/ethyl acetate to give the optically pure
(+)-cyanoethyl ester salt (2.30 g). The salt was decomposed as described
above or to yield the (+)-cyanoethyl ester free base (735 mg), after
recrystallisation from ethyl acetate, m.p. 177-[err], [err]   (c = 0.27, 50
ethanol). Analysis %: Found: C,66.02; H,4.94; N,12.20.    EP 0 310 386 B1
(c)
(-)-4-(2-Chlorophenyl)-1,4-dihydro-3-ethoxycarbonyl-6-methyl-2-[4-(2-methyl
imidazo[4,5-c]pyrid-1-yl) phenyl]pyridine-5-carboxylic acid Amixture of the
(-)-cyanoethyl ester from (b), above, (271 mg, 0.566 mmol) and aqueous
sodium hydroxide 5   (2.54 ml, 0.55 M, 1.40 mmol) in dioxane (7.5 ml) was
stirred at room temperature under nitrogen for 1 hour. Hydrochloric acid
(1.40 ml, 1 M, 1.40 mmol) was added dropwise, and the mixture was
concentrated under reduced pressure. The resulting yellow solid was
suspended in water, filtered off, and dried in vacuo, to give the title
compound, (200 mg, 81%). [err] NMR (300 MHz, DMSO-[err]) 0.8 (3H, t, J
7Hz), 2.28 (3H, s), 2.50 (3H, s), 2.71 (2H, q, J 7Hz), 5.37 (1 H. s), 10
7.11 (1H, d, J 6Hz), 7.15 (1H, m), 7.28 (2H, m), 7.49 (1H, m), 7.53 (2H, d,
J 8Hz), 7.63 (2H, d, J 8Hz), 8.34 (1H, d, J 6Hz), 8.93 (1H, s), 9.09 (1H,
s).
(+)-4-(2-Chlorophenyl)-1,4-dihydro-3-ethoxycarbonyl-6-methyl-2-[4-(2-methyl
imidazo[4,5-c]pyrid-1-yl)phenyl] pyridine-5-carboxylic acid 15 The
(+)-cyanoethyl esterfrom (b), above, (531 mg, 0.91 mmol) was converted Into
the (+)-5-carboxylic acid by the method described above for the
(-)-5-carboxylic acid. The product was a yellow solid (340 mg, 71 %), [err]
(c = 0.295, ethanol). 



20  (d)
(+)-4-(2-Chlorophenyl)-1,4-dihydro-3-ethoxycarbonyl-6-methyl-2-[4-(2-methyl
imidazo[4,5-c]pyrid-1-yl)
phenyl]pyridine-5-(N-[2-pyridyl]carbamoyl)pyridine The (-)-5-carboxylic
acid (200 mg, 0.378 mmol), as prepared above, was suspended in dry
dlchloromethane (10 ml) under nitrogen at room temperature.
4-(N,N-dimethylamino)pyridine (115 mg, 0.945 25   mmol) was added, followed
by 2,4,6-tri-isopropylbenzenesulphonyl chloride (286 mg, 0.945 mmol), and
the resulting mixture was stirred at room temperature for 2 112 hours to
form a yellow solution. 2-Aminopyridine (355 mg, 3.78 mmol) was added, and
the mixture was stirred for a further 4 1/2 hours. The solution was con-
centrated under reduced pressure, dissolved In 0.1 N aqueous hydrochloric
acid, and washed with ether (30 ml). The aqueous solution was rendered
basic by the addition of saturated aqueous bicarbonate, and the pro- 30
ductwas extracted Into dichloromethane (4 x 30ml). The extractswere
combined, dried (MgSO4), concentrated under reduced pressure and purified
by flash chromatography (eluting with ethyl acetate: diethylamine, 19: 1)
to give a yellow gum, (105 mg). This material was suspended In ether,
sonicated to form a powder, which was filtered off and dried in vacuo, m.p.
223-225C. [err] (c = 0.25, ethanol). [err] NMR (300 MHz, [err]) 1.02 (3H,
t, J 7Hz), 2.32 (3H, s), 2.63 (3H, s), 3.94 (2H, q, J 7Hz), 5.65 (1H, s),
5.94 35   (1H, br s), 7.03 (1H, dd, J 5 and 7 Hz), 7.15 (1H, d, J 6Hz),
7.20 (1H, t, J 8Hz), 7.33 (2H, m), 7.45 (2H, d, J 8Hz), 7.68 (4H, m), 8.09
(1H, br s), 8.19 (1H, d, J 8 Hz), 8.29 (1H, d, J 5Hz), 8.38 (1H,. d, J
6Hz), 9.09 (1H, s). By the same method, the (+)-5-carboxylic acid (250 mg,
0.473 mmol) was converted into the (-)-5-[N-(2- pyridyl]amide (76 mg). m.p.
217-219C,   [err] (c = 0.215, ethanol). 40  EXAMPLE 35 4-(2-Chlorophenyl)-1
,4-dihydro-3-ethoxycarbonyl-6-methyl-2-[2-(2-methylimidazo[4,5-c]pyrid-1
-yl)pyrid-5-yl]-5 -[N-(2-pyridyl)carbamoyl]pyridine 45 A solution of ethyl
2-(2-methylimidazo[4,5-c]pyrid-1-yl)pyrid-5-oylacetate (324 mg, 1.0 mmol),
3-amino-N- (2-pyridyl)-but-2-enamide (178 mg, 1.0 mmol) and
2-chlorobenzaldehyde (140 mg, 1.0 mmol) in ethanol (4 ml) was heated under
reflux for 5 hours under nitrogen. The solution was cooled and concentrated
under reduced pressure. The residue was purified by flash chromatography
(eluting with ethyl acetate: methanol, 6: 1), fol- 50  lowed by sonication
of a suspension of the eluted product in ether/ethyl acetate, 3: 1 for 45
minutes. The off- white solid product was filtered off and dried in vacuo
to give the title compound, 140 mg (23%), m.p. 242-[err]. Analysis %: Found
C,64.11 ;H,4.56; N,15.52. 55 [err]    requires: C,63.96; H,4.79; N,15.82%.
The following Preparations relate to intermediates useful in preparing
compounds of formula (I). 24  



EP 0 310 386 B1 Preparation 1 Ethyl
4'-(2-methylbenzimidazol-1-yl)benzoylacetate 5  A suspension of activated
zinc dust (994 mg, 15.2 mmol) in dry THF (10 ml) under nitrogen was
sonicated for 10 minutes, then three drops of ethyl bromoacetate were
added. The mixture was heated under reflux for 10 minutes, and then
1-(4-cyanophenyl)-2-methylbenzimidazole (708 mg, 3.04 mmol) was added in
one por- tion. A solution of ethyl bromoacetate (1.35 ml, 12.1 mmol) in dry
THF (4 ml) was added dropwise at reflux over 1 hour, and after a further 10
minutes, the mixture was cooled to room temperature and diluted with THF
(19.5 10 ml). 50% Aqueous potassium carbonate (4 ml) was added, and the
mixture was stirred vigorously for 30 minutes. The organic solution was
filtered through Arbocel (Trade Mark) filter aid, and the inorganic salts
and filter pad were washed with THF (90 ml). Dilute hydrochloric acid (10
ml) was added to the combined organic solutions and the bisphasic mixture
was stirred at room temperature for 14 hours. The mixture was neutralized
with saturated aqueous sodium bicarbonate and concentrated under reduced
pressure. The residue was par- 15  titioned between brine and
dichloromethane, the organic layer was dried (MgSO4) and concentrated to
give a yellowoll. Purification ofthe crude product byflash chromatography
([err]/EtOAc, 1 : 1) gave the title compound (526 mg), as a pale yellow
solid. [err]NMR [err]: 1.33 (3H, t, J 7Hz), 2.59 (3H, s), 4.1 (2H, s), 4.29
(2H, q, J 7Hz), 7.15-7.35 (3H, m), 7.56 (2H, d, J 9Hz), 7.79 (1H, d, J
8Hz), 8.20 (2H, d, J 9 Hz). 20 Preparations 2-20 Further keto esters of
formula (III) were prepared in accordance with the general method of
Preparation 1 from the corresponding nitriles. The hydrolysis step,
however, involved stirring a biphasic mixture of a solution 25  of the
crude product in dichloromethane with 20% aqueous trifluoroacetic acid at
room temperature for 15 to 20 minutes. [err] The compounds are shown in
Table 3. 40 45 50 55    



EP 0 310 386 B1 [err]    EP 0 310 386 B1 [err]    EP 0 310 386 B1 [err] 50
28    EP 0 310 386 B1 04 29    EP 0 310 386 B1 [err] 40 [err]    EP 0 310
386 B1 [err]    



EP 0 310 386 B1 [err] . .. . ...... :    EP 0 310 386 B1 Preparation 21
Ethyl 4-(4-methylimidazol-1-yl)benzoylacetate 5   (a)
4'-(4-Methylimidazol-1-yl)acetophenone A mixture of 4'-fluoroacetophenone
(13.8 g, 100 mmol), 4-methylimidazole (8.2 g, 100 ml) and potassium
carbonate (20.7 g, 150 mmol) in dry dimethylformamide (190 ml) was heated
at [err] for 23 hours. Most of the solvent was evaporated at reduced
pressure and the residue was partitioned between ethyl acetate and 10
brine. The organic layer was washed (3 x) with brine, dried (magnesium
sulphate) and evaporated to leave a sticky solid which was purified by
flash chromatography (eluting 5% diethylamine In ethylacetate). Recrystal-
lization from ethyl acetate/hexane afforded the title compound (yield 4 g,
20%), m.p. 100C. (b) Title ketoester 15 The product of (a) (2 g, 10 mmol)
was slowly added to a refluxing suspension of sodium hydride (0.44 g of a
60% dispersion in mineral oil - washed with dry hexane) in diethyl
carbonate (12 ml). After heating at reflux for 1 hour, a further portion of
sodium hydride was added (500 mg) and reflux was resumed for two hours.
Excess sodium hydride was destroyed by addition of ethanol and the mixture
was evaporated to dryness. The 20  residue was dissolved in the minimum
quantity of 2 M hydrochloric acid, then partitioned between ethyl acetate
and saturated aqueous sodium bicarbonate. The organic extract was dried
(magnesium sulphate) and evapo- rated to a gum. Flash chromatography
(eluting ethyl acetate) afforded the title compound as a white solid (yield
400 mg),15%). [err]NMR [err]: 1.30 (3H, t, J = 6Hz), 2.33 (3H, s), 4.05
(2H, s), 4.25 (2H, q, J = 6Hz), 7.11 (1H, s), 7.52 (2H, 25  d, J = 9Hz);
7.90 (1 H, s), 8.11 (2H, d, J =9Hz). Preparation 22 Ethyl
4-(3,5-dimethyl-1,2,4-triazol-1-yl)benzoylacetate 30 The procedure of
Preparation 21 was followed but using the appropriate amount of
3,5-dimethyl-1,2,4-tria- zole Instead of 4-methylimidazole. Step (a)
produced 4'-(3,5-dimethyl-1,2,4-triazol-1-yl)acetophenone in a yield of
42%. Step (b) produced ethyl 4-(3,5-dimethyl-1,2,4-triazol-1-yl)benzoyl
acetate in a yield of 63%. 



[err]NMR [err] of title ketoester: 1.30 (3H, t, J = Hz), 2.47 and 2.60
(each 3H, s), 4.04 (2H, s), 4.25 (2H, q, 35  J = Hz), 7.66 and 8.11 (each
2H, d, J = 9Hz). Preparation 23 Ethyl 4'(1-Benzimidazolyl)benzoylacetate 40
(a) 4' -(1-benzimidazolyl)acetophenone A mixture of p-bromoacetophenone
(3.98 g, 20 mmol), benzimidazole (4.72 g, 40 mmol), copper bronze (1.27 g,
20 mmol), anhydrous potassium carbonate (5.52 g, 40 mmol) and cuprous
bromide (290 mg, 2 mmol) 45   in dry N-methylpyrrolidinone (60 ml) was
heated under nitrogen at [err] for 8 hours. Most of the solvent was removed
by distillation under reduced pressure and the residue was diluted with
dichloromethane (500 ml) and 2N sodium hydroxide (200 ml). The organic
layer was washed with water (300 ml), dried [err] and concen- trated to
give a dark brown oil. Purification by flash chromatography (eluting with
ethyl acetate gave 4'-(1-ben- zimidazolyl)acetophenone, 3.085 g as a pale
yellow solid, m.p. 133-[err]. 50  [err]NMR [err]: 2.73 (3H, s), 7.46 (2H,
m), 7.65 (1H, m), 7.69 (2H, d, J 8Hz), 7.94 (1H, m), 8.21 (1H, s), 8.23
(2H, d, J 8Hz). (b) Ethyl 4'-(1-Benzimidazolyl)benzoylacetate 55      The
title compound was prepared by an adaptation of the method of US Patent
4353905. Sodium hydride (132 mg, 80% dispersion in oil, 4.4 mmol) was
washed with dry pentane and suspended in dry THF (10 ml) under nitrogen and
a solution of 4'-(1-benzimidazolyl)acetophenone (944 mg, 4.0 mrnol) in dry
THF (20 ml) was added dropwise. The mixture was stirred at room temperature
for 1 hour and diethyl carbonate (1.21 ml, 33    EP 0 310 386 B1 10 mmol)
was added. The mixture was refluxed for 18 hours, cooled and filtered. The
solid was suspended In water, acidified with acetic acid and extracted with
dichloromethane. The extracts were dried (MgSO4) and con- centrated.
Purification of the residue by flash chromatography (eluting with ethyl
acetate: hexane, 4 :1) gave ethyl 4'-1-benzimidazolyl)benzoylacetate, 449
mg as a colourless solid, m.p. 69-[err], 5   [err]NMR [err] 1.32 (3H, t, J
6Hz), 4.08 (2H, s), 4.28 (2H, q, J 6Hz), 7.41 (2H, m), 7.63 (1H, m), 7.71
(2H, m), 7.94 (1H, m), 8.22 (3H, m). Methyl
4'-(imidazol-1-yl)benzoylacetate was prepared by the method of US Patent
4353905. Preparation 24 10 1-(4-Cyanophenyl)-2-methylbenzimidazole 



(a) N-(4-lodophenyl)-2-nitroaniline 15     According to the method of V.P.
Chemetskii, A. I. Kiprianov, Zh. Obsch. Khim, 1956, 26, 3465, a mixture of
2-fluoronitrobenzene (14.0 g, 100 mmol), p-iodo aniline (10.95 g, 50 mmol)
und triethylamine (13.9 ml, 100 mmol) was heated underrefluxfor42 hours.
The mixturewas cooled, diluted with ethyl acetate (300 ml) washed
consecutively with water (100 ml), 2N sodium hydroxide (100 ml) and brine
(100 ml). The organic layer was dried (MgSO4), concentrated under reduced
pressure and the residue was recrystallised from ethyl acetate to 20  give
N-(4-lodophenyl)-2-nitroaniline, 10.03 g, as bright orange needles, m.p.
171-[err]. (b) N-(4-lodophenyl)1,2-diaminobenzene According to the method
of Chem. Abs., 1962, 57, 9840a, a solution of sodium dithionite (85%, 24.74
g, 25  121 mmol) in water (120 ml) was added to a suspension of
(4-iodophenyl)-2-nitroaniline in ethanol (500 ml). The mixture was heated
under reflux for 45 minutes, cooled, treated with 300 ml of dilute aqueous
ammonia, and concentrated under reduced pressure. The resulting white
slurry was treated with 200 ml of dilute aqueous ammonia, filtered and
washed with water (200 ml). The solid was dried in a vacuum desiccator at
room tem- perature to give N-(4-iodophenyl)1,2-diaminobenzene, 8.91 g,
which gradually darkens on exposure to light, m.p. 122-[err]. [err]NMR
[err] 3.81 (2H, br s), 5.21 (1H, br s), 6.54 (2H, d, J 8 Hz), 6.82 (2H, m),
7.09 (2H, m), 7.48 (2H, d, J 8 Hz). (c)
1-(4-lodophenyl)-2-methylbenzimidazole 35 Ethyl acetimidate hydrochloride
(6.757 g, 54.9 mmol) was added to a suspension of N-(4-iodophenyl)-1,2-
diaminobenzene (6.812 g, 22.0 mmol) in absolute ethanol (30 ml) at room
temperature. After 2 hours, 50 ml of ice cold 2N aqueous sodium hydroxide
was added and the product was extracted into ethyl acetate (2 x 100 ml).
The extracts were washed with water (3 x 100 ml), dried [err] and
concentrated under reduced press- 40  ure to give
1-(4-iodophenyl)-2-methylbenzimidazole, 6.695 g as a white solid, m.p.
136-7C. [err]NMR [err] :2.55 (3H, s), 7.14 (1H, d, J 8Hz), 7.17 (2H, d, J
8Hz, 7.25 (1H, t, J 8Hz), 7.31 (1H, t, J 8Hz), 7.93 (1H, d, J 8Hz), 7.95
(2H, d, J 8Hz). (d) 1-(4-Cyanophenyl)-2-methylbenzimidazole 45 Cuprous
cyanide (8.323 g, 93 mmol) was added to a mixture of
1-(4-iodophenyl)-2-methylbenzimidazole (5.184 g, 15.5 mmol) and palladium
(II) acetate (170 mg) in N,N'-dimethyl-1,4,5,6-tetrahydro-2-pyrimidone (15
ml) and the resulting solution was heated under nitrogen at [err] for 15
hours. The mixture was cooled, poured into saturated aqueous ammonia (150
ml) and shaken to dissolve the copper salts. The mixture was extracted 50
with ether (3 x 150 ml), and the combined extracts were washed
consecutively with water (3 x 150 ml), brine (150 ml), and then dried
(MgSO4) and concentrated under reduced pressure to give
1-(4-cyanophenyl)-2- methylbenzimidazole, 941 mg, as a white solid. 



[err]NMR [err]: 2.58 (3H, s), 7.17 (1 H, d, J 8Hz), 7.27 (1H, t, J 8Hz),
7.34 (1H, t, J 8Hz), 7.58 (2H, d, J 8Hz), 7.79 (1H, d, J 8Hz), 7.95 (2H, d,
J 8Hz). 55 34    EP 0 310 386 B1 Preparation 25
4-(4-Cyanophenyl)-3,5-dimethyl-1,2,4-triazole 5       Hydrazine hydrate
(1.64 ml, 34 mmol) was added dropwise to a solution of
p-cyanothioacetanilide prepared according to J. Pharm. Soc. Jpn., 1952, 72,
739 (5.43 gm, 30.9 mmol) in THF (50 ml) at room temperature. After 30
minutes, the solution was concentrated under reduced pressure and the
residue treated with triethyl orthoacetate (40 ml). The mixture was heated
at [err] for 30 minutes, cooled and the excess reagent was removed under
reduced pressure. The residue was treated with ice-cold dilute aqueous
ammonia (100 ml) and 10  the product was filtered off, washed with water
and dried in vacuo. The title triazole (4.85 9) was an off-white solid,
m.p. > [err]. [err]NMR [err]: 2.32 (6H, s), 7.42 (2H, d, J 8Hz), 7.92 (2H,
d, J 8Hz). Preparation 26 15
1-(4-Cyanophenyl)-2-methylimidazo[4,5-c]pyridine (a)
N-(4-Cyanophenyl)-4-amino-3-nitropyridine 20      According to the method
of J.C.S. Perkin Trans. I, 1979, 135, p-cyanoaniline (6.894 g, 58.4 mmol)
was added to a solution of 4-chloro-3-nitropyridine (9.26 g, 58.4 mmol) In
ethanol (200 ml) and the mixture was stir- red at room temperature for 18
hours. The resulting yellow suspension was poured into 500 ml of ice-cold
dilute ammonia and filtered. The solid was treated with 150 ml of boiling
ethanol, cooled in ice, and filtered to give
N-(4-cyanophenyl)-4-amino-3-nitropyridine, 12.15 g, as a bright yellow
powder, m.p. 210-[err]. 25  [err]NMR [err]: 7.15 (1H, d, J 6Hz), 7.45 (2H,
d, J 9Hz), 7.79 (2H, d, J 9Hz), 8.43 (1H, d, J 6 Hz), 9.36 (1H, s), 9.80
(1H, br s). (b) 3-Amino-4-(4'-cyanophenyl)aminopyridine 30     According to
a modification of the method of Pharm. Helv. Acta, 1975, 50, 188., tin
dichloride dihydrate (56.4 g, 250 mmol) was added to a suspension of
N-(4-cyanophenyl)-4-amino-3-nitropyridine (12.0 g, 50 mmol) in 2N aqueous
hydrochloric acid (35 ml), water (150 ml) and ethanol (75 ml) and the
resulting mixture was heated to reflux for 10 minutes under nitrogen. The
mixture was cooled in ice, poured into ice-cold 2N aqueous sodium hydroxide
(400 ml) and filtered. The creamy-coloured solid was washed with 2N aqueous
sodium hyd- 



35  roxide and water, and then dried in a vacuum desiccator. The product,
3-amino-4-(4'-cyanophenyl)-aminopyri- dine, 9.31 g, gradually turns reddish
brown on exposure to light and air. [err]NMR [err] 3.52 (2H, brs), 6.04
(1H, br s), 7.03 (2H, d, J 9 Hz), 7.59 (2H, d, J 9Hz), 8.07 (1H, m), 8.20
(1 H, s). 40  (c) 1-(4-Cyanophenyl)-2-methylimidazo[4,5-c]-pyridine A
mixture of 3-amino-4-(4'-cyanophenyl)aminopyridine (9.31 g, 44.3 mmol),
triethyl-orthoacetate (40 ml) and acetic anhydride (30 ml) was heated at
reflux for 2 hours under nitrogen, cooled, then concentrated under reduced
pressure. The brown residue was dissolved in 1M hydrochloric acid and
washed with ethyl acetate 45  (200 ml). The aqueous layer was rendered
basic with saturated aqueous ammonia and extracted with dichloromethane (3
x 200 ml). The combined extracts were washed with water, dried (MgSO4) and
concen- trated to give 1-(4-cyanophenyl)-2-methylimidazo[4,5-c]-pyridine,
6.5 g, as a brown solid. [err]NMR [err] :2.61 (3H, s), 7.13 (1H, d, J 6Hz),
7.58 (2H, d, J 9Hz), 7.98 (2H, d, J 9Hz), 8.45 (1H, d, J 6Hz), 9.11 (1H,
s). 50 Preparation 27
1-(4-Cyanophenyl)-2-trifluoromethylimidazo[4,5-c]pyridine 55      A mixture
of 3-amino-4-(4'-cyanophenyl)aminopyridine (420 mg, 2.0 mmol) (prepared as
above), trif- luoroacetaldehyde hydrate (232 mg, 2.0 mmol), and sodium
metabisulphite (475 mg, 2.5 mmol) in N,N-dime- thylacetamide (10 ml) was
heated under reflux for 16 hours. After being cooled, the mixture was
diluted with ethyl acetate (200 ml), washed with saturated aqueous sodium
bicarbonate (50 ml) and water (5 x 50 ml). The 35    EP 0 310 386 B1
organic layer was dried [err] and concentrated under reduced pressure. The
residue was purified by flash chromatography (eluting with ethyl acetate)
to give 1-(4-cyanophenyl)-2-trifluoromethylimidazo[4,5-c]pyridine, 337 mg.
[err]NMR [err]: 7.17 (1H, d, J 5Hz), 7.63 (2H, d, J 8Hz), 7.99 (2H, d, J
8Hz), 8.62 (1H, d, J 5Hz), 9.35 (1H 5   s). Preparation 28
2-Butyl-1-(4-cyanophenyl)imidazo[4,5-c]pyridine 10 A mixture of
3-amino-4-(4'-cyanophenyl)aminopyridine (Preparation 26(b) (1.26 g, 6.0
mmol) and valeric anhydride (10 ml) was heated under nitrogen at reflux for
16 hours. The mixture was cooled, poured Into 2N 



aqueous sodium hydroxide (100 ml) and left for 15 minutes. The solution was
extracted with dichloromethane (3 x 70 ml), and the extracts were dried
(MgSO4) and concentrated under reduced pressure. Purification by 15
flash chromatography (elution with ethyl acetate/methanol, 9: 1) gave the
title compound, 947 mg, as a brown solid. [err]NMR [err]: 0.93 (3H, t, J
8Hz), 1.4 (2H, p, J 8Hz), 1.86 (2H, p, J 8Hz), 2.84 (2H, t, J 8Hz), 7.10
(1H, d, J 5Hz), 7.56 (2H, d, J 8Hz), 7.97 (2H, d, J 8Hz), 8.46 (1H, d, J
5Hz), 9.13 (1H, s). 20  Preparation 29
1-(4-Cyanophenyl)-2-ethylimidazo[4,5-c]pyridine A mixture of
3-amino-4-(4'-cyanophenyl)aminopyridine (Preparation 26(b)) (2.00 g, 9.5
mmol) and pro- 25  pionic anhydride (12.2 ml, 95 mmol) were heated together
under nitrogen at reflux for 17 hours. The resulting solution was treated
with excess aqueous sodium bicarbonate and the product was extracted into
dichloromethane (3 x 150 ml). The combined extracts were dried (MgSO4),
concentrated under reduced press- ure, and the residue was purified by
flash chromatography (gradient elution with ethyl acetate/methanol) to give
the title compound as a brown solid (510 mg, 22%). 30    [err] NMR (300
MHz, [err]) 1.45 (3H, t, J 7Hz), 2.87 (2H, q, J 7Hz), 7.10 (1H, d, J 5 Hz),
7.55 (2H, d, J 8 Hz), 7.96 (2H, d, J 8Hz), 8.44 (1H, d, J 5Hz), 9.13 (1H,
s). Preparation 30 35  9-(4-Cyanophenyl)-6-methoxy-8-methylpurine (a)
5-Amino  chloro-4-(4-cyanophenyl)aminopyrimidine A solution of
5-amino-4,6-dichloropyrimidine (7.00 g, 42.7 mmol) and 4-aminobenzonitrile
(5.04 g, 42.7 40  mmol) in n-butanol (130 ml) was heated at reflux for 16
hours. After cooling the mixture the solid which preci- pitated out was
filtered off, and partitioned between dichloromethane (500 ml) and
saturated aqueous sodium bicarbonate. The organic phase was dried (MgSO4)
and concentrated under reduced pressure to give the title compound (6.31 g,
60%). [err] NMR (300 MHz, MeOH-[err]) 7.72 (2H, d, J 8Hz), 7.99 (2H, d, J
8Hz), 8.02 (1 H, s). 45 (b)
4-(Acety-[4-cyanophenyl]amino)-6-chloro-5-diacetylaminopyrimidine A mixture
of 5-amino-6-chloro-4-(4-cyanophenyl)aminopyrimidine (6.31 g, 25.7 mmol)
and acetic anhyd- ride (105 ml) was heated at 120C for 6 hours, and then
left for 16 hours at 20C. The excess of reagent was 50  removed under
reduced pressure, and the residue was recrystallised from methanol to give
the title compound (4.62 g, 51%) as a white solid. [err] NMR (300 MHZ,
DMSO-[err]) 2.15 (3H, s), 2.38 (6H, s), 7.40 (2H, d, J 8Hz), 7.80 (2H, d, J
8Hz), 8.87 (1H, s). (c) 6-Chloro-9-(4-cyanophenyl)-8-methylpurine
4-(N-Acetyl-N-[4-cyanophenyl]amino)-6-chloro-5-(N,N'-diacetylamino)pyrimidi
ne (2.50 g, 6.73 mmol) was heated at [err] at 50 mmHg for 2 hours. The
reaction melt was cooled and purified by flash chromatography 



eluting with ethyl acetate: dichloromethane, 3: 1, to give the title
compound (1.10 g, 61%). 36    EP 0 310 386 B1 (d)
9-(4-Cyanophenyl)-6-methoxy-8-methylpurine Sodium metal (160 mg, 6.96 mmol)
was allowed to reactwith dry methanol (5 ml) under nitrogen until evolu-
.*- -l- tion of hydrogen had ceased.
6-Chloro-94-cyanophenyi)-8-methyipurine (1.03 9, 3.82 mmol) was added in 5
one portion and the resulting slurry was heated under reflux for 90
minutes. The solvent was removed under reduced pressure and the residual
gum was dissolved in dIchloromethane (50 ml). The solution was washed with
brine (20 ml), dried (MgSO4) and concentrated under reduced pressure to
give the title compound, (840 *l                  mg, 83%). {..'1H NMR (300
MHz, CDCl3) . 2.63 (3H, s), 4.26 (3H, s), 7.63 (2H, d, J 8Hz), 7.95 (2H, d,
J 8Hz), 8.52 (1H, s). ..+.:      ~~10 Preparation 31 ,;
3-(4-Cyanophenyl)-2-methylimidazo[4,5-c]pyridine i1  (a)
2-MethylIl~mdazo[4,5-c]pyridine A mixture of 3,4-diaminopyridine (20.0 g,
183 mmol) and acetic anhydride (360 ml) was heated at 1000C for 16 hours.
The excess reagent was removed under reduced pressure, and the residue was
purified by flash chromatography eluting with ethyl acetate; methanol, 3;
1. The product was a brown solid, (15.5 g, 64%). 20  1H NMR(300 MHz,
MeOH-d4) *2.68 (3H, 8), 7.58 (1H, d, J 6 Hz), 8.31 (IH, d, J 6Hz), 8.80
(IH, s). (b) 2-Methylimldazo[4,5-c]pyridine-N-oxide Following the method of
Chem. Pharm. Bull., 12, 866 (1964), a solution of
2-methylimidazo[4,5-c]pyrIo 25  dine(5.65 g, 42.5 mmol) In 30% aqueous
hydrogen peroxide (15 ml) and glacial acetic acid was stirred at 600C for 6
days. The volatiles were removed under reduced pressure and the residue was
dissolved in ethanol and treated with solid anhydrous potassium carbonate.
The solid was filtered off, washed with ethanol, and the fil- -7
trate was concentrated under reduced pressure. The crude product was
purified by flash chromatography elut- Ing with 10-30% waterIn acetone.
Fractions containing the productwere concentrated underreduced pressure,
so30  redissolved In lsopropanolltoluene, 1 :1 (200 ml) and re-evaporated
to give the title compound, as a hygros- copic solid, (2.94 g, 46%). 1H NMR
(300 MHz, MeOH-d4) 2.69 (3H, s), 7.69 (2H, d, J 6H1z), 8.23 (IH, d, J 6Hz),
8.72 (IH, s). (c) 3-(4-Cyanophenyl)-2-methylimidazo[4,5-c]pyridine 35
-t~r^, :_ A mixture of 2-methylimidazo[4,5-cjpyridine-N-oxide (2.06 g, 13.8
mmol), 4-fluorobenzonitrile (1.67 g, 13.8 



mmol), and anhydrous potassium carbonate (13.8 mmol) In dry
dimethylformamide (35 ml) was heated under nitrogen at 140Cfor 18 hours.
Themixturewasfiltered, and the filtrate was concentrated under reduced
press- ure to give a mixture of 1- and
3-(4-cyanophenyl)-2-methylimidazo-[4,5-c]pyridine-N-oxides. 40      This
mixture was dissolved In glacial acetic acid (40 ml), and iron powder (1.16
g, 20.7 mmol) was added. The mixture was heated at 10080 for 30 minutes,
cooled, and filtered through Arbacel filter aid. The filtrate was
concentrated under reduced pressure and the residue was taken up in
dichloromethane (150 ml) and washed with saturated aqueous sodium
bicarbonate. The organic phase was dried (MgSO4) and concentrated under
reduced pressure. The resulting crude product was purified by flash
chromatography, eluting with ethyl acetate: 4s   methanol, 9: 1 to give
three fractions. First eluted was
3-(4-cyanophenyl)-2-methylimidazo[4,5-c]pyridine (41 5 mg, 13%). 1H NMR
(300 MHzj CDC13) 2.64 (3H, s), 7.62 (2H, d, J 8Hz), 7.70 (1H, d, J 5Hz),
7.98 (2H, d, J 8Hz), 8.52 (1 H, d, J 5Hz), &59 (1 Hi s). Second eluted was
a mixture of 3- and 1 -(4-cyanophenyl)-2-methylimidazo[4,5-cjpyri- dines
(410 mg, 13%) and third eluted was pure
1-(4-cyanophenyl)-2-methylimidazo[4,s-c]pyridine (350 mg, ,0   11%).
Preparation 32 1-(4-Cyanophenyl)-2,4,6-trimethylimidazo[4,5-c]pyridine 65
*.             (a) 2,6-Dimethyl-3-nitro-4-pyrldone 2,6-Dlmethyl-4-pyridone
(Chem. Abs., 84,481 lx, (1976)) (52.56 g, OA27 mol) was dissolved in water
(100 37 ;: 7    EP 0 310 386 B1 ml) at [err], and fuming nitric acid (40
ml) was added dropwise. The mixture was cooled in ice for 45 minutes, and
then the pale buff crystals were filtered off, washed with a little water,
and sucked dry to give 2,6-dimethyl- 4-pyridone nitrate salt, (46.79 g,
59%). This material was added In portions to a mixture of fuming sulphuric
add (23 ml) and fuming nitric acid (31 ml) at room temperature, and the
mixture was heated to [err] and held 5   there for 5 112 hours. The mixture
was poured onto ice and neutralised with saturated aqueous potassium car-
bonate. The pale yellow solid which precipitated was filtered off and
placed in a Soxhlet extractor and extracted with boiling isopropanol. The
isopropanol was removed under reduced pressure to give the title compound,
(26.5 g, 63%). [err] NMR (300 MHz, MeOH-[err]) 2.38 (3H, s), 2.45 (3H, s),
6.39 (1 H, s). 10 



(b) 4-Chloro-2,6-dimethyl-3-nitropyridine By the method of Yakugaku Zasshi,
87, 387 (1967), 2,6-dimethyl-3-nitro-4-pyridone (11.23 g, 66.8 mmol) and
phosphorus oxychloride (57 ml) were heated together at reflux for 1 1/2
hours. The excess reagent was 15  removed under reduced pressure, and the
residue dissolved In dichloromethane (150 ml). This solution was treated
with dilute aqueous sodium bicarbonate until the aqueous layerwas at pH7,
and then the organic phase was separated, dried (MgSO4) and concentrated
under reduced pressure to give a pale yellow solid, (9.8 g, 79%). Caution:
this compound is believed to be a powerful skin irritant [err] NMR (300
MHz, [err]) 2.58 (3H, s), 2.61 (3H, s), 7.22 (1H, s). 20 (c)
4-(4-Cyanophenyl)amino-2,6-dimethyl-3-nitropyridine A solution of
4-chloro-2,6-dimethyl-3-nitropyridine (9.80 g, 52.5 mmol) and
4-aminobenzonitrile (6.20 g, 52.5 mmol) In ethanol (160 ml) was stirred at
room temperature for 16 hours. The solvent was removed under 25  reduced
pressure and the residue was dissolved in dichloromethane (200 ml), and
washed with saturated aqueous sodium bicarbonate (100 ml). The organic
phase was dried (MgSO4) and concentrated under reduced pressure to give a
gum which was crystallised by adding either (100 ml) and sonicating for 5
minutes. The yellow solid (9.80 g, 70%) was filtered off and dried in
vacuo, mp 171-[err]. [err] NMR (300 MHz, [err]) 2.49 (3H, s), 2.76 (3H, s),
6.96 (1H, s), 7.35 (2H, d, J 8Hz), 7.74 (2H, d, J 8Hz), 30  (1H, br s). (d)
3-Amino-4(4-cyanophenyl)amino-2,6-dimethylpyridine A solution of
4-(4-cyanophenyl)amino-2,6-dimethyl-3-nitropyridine (5.00 g, 18.6 mmol) in
a mixture of 35  dichloromethane (20 ml) and ethanol (100 ml) was
hydrogenated at [err] over 10% palladium on charcoal (500 mg) at 138 kPa
(20 p.s.i.) for3 hours. The catalyst was filtered off and the solvents were
removed under reduced pressure to give the title compound as a brown solid
(4.20 g, 94%). [err] NMR (300 MHz, MeOH-[err]) 2.39 (3H, s), 2.62 (3H, s),
6.98 (1H, s), 7.11 (2H, d, J 8Hz), 7.62 (2H, d, J 8Hz). 40  (e)
1-(4-Cyanophenyl)-2,4,6-trimethylimidazo[4,5-c]pyridine A mixture of
3-amino-4-(4-cyanophenyl)amino-2,6-dimethylpyridine (4.20 g, 17.6 mmol),
acetic anhydride (12.6 ml) and acetic acid (12.6 ml) was stirred at [err]
for 16 hours. The excess of reagents was removed under reduced pressure,
and the residual gum was dissolved in water and the solution was rendered
basic by 45  the addition of concentrated aqueous ammonia. The white solid
which precipitated was filtered off and dried in vacuo to give the title
compound (4.06 g, 88%), mp 260-[err]. [err] NMR (300 MHz, [err]) 2.60 (3H,
s), 2.65 (3H, s), 2.90 (3H, s), 6.81 (1H, s), 7.55 (2H, d, J 8Hz), 7.96
(2H, d, J 8Hz). 50  Analysis %: Found;             C,73.57; H,5.37;
N,21.53: [err] requires:    C,73.26; H,5.38; N,21.36%. 



55 38    EP 0 310 386 B1 Preparation 33
(1'S)-N-(1-Phenylethyl)-3-amino-but-2-enamide 5
(1'S)-N-(1-phenylethyl)-3-ketobutanamide (J. Chem. Eng. Data., 1954, 29,
229) (4.20 g, 20.5 mmol) was dissolved at room temperature in ethanol (20
ml). Ammonia gas was then bubbled through the solution for 6 hours. The
solventwas removed under reduced pressure to give the title compound as a
golden brown oil (4.00 g, 95%), which could be used directly in the
Hantzsch reaction without further purification. .10  Preparation 34
4-(2,4-dimethylimidazol-1-yl)benzonitrile A mixture of 4-fluorobenzonitrile
(3g ,25 mmol), 2,4-dimethylimidazolium chloride (3 g, 25 mmol) and potas-
15    sium carbonate (7.2 g, 52 mmol) in dimethylformamide (50 ml) was
heated at [err] for 16 hours. Most of the solvent was evaporated in vacuo
and the residue was partitioned between ethyl acetate and brine. The
organic layer was dried (magnesium sulphate) and evaporated a yellow solid.
Crystallization from hexane/ether affor- ded a pale-yellow solid (2.6 g,
57%). [err]NMR, [err] (inter alia) 2.25 and 2.41 (each 3H,s ), 6.78 (1H,
s), 7.43 and 7.80 (each 2H, d, J = 9Hz). 20 Preparation 35
4-(2-Methylimidazol-1-yl)benzonitrile 25      The procedure of Preparation
34 was followed but using 25 mmol of 2-methylimidazolium chloride instead
of 2,4-dimethylimidazolium chloride. The title nitrile was obtained in a
22% yield. [err]NMR, [err] (inter alia): 2.44 (3H, s), 7.09 and 7.48 (each
2H, d, J = 9Hz), 7.84 (2H, d, J = 8Hz). Preparation 36 30
4-(2,4,5-trimethylimidazol-1-yl)benzonitrile The procedure of Preparation
34 was followed but using 25 mmol of 2,4,5-trimethylimidazolium chloride
instead of 2,4-dimethylimidazolium chloride. The title nitrile was obtained
in a 7% yield. 35   [err]NMR, [err] (inter alia): 1.96, 2.18 and 2.23 (each
3H, s), 7.34 and 7.84 (each 2H, d, J = 9Hz). Preparation 37
3-(4-cyanophenyl)-2-methylpyridine 40 



t-Butyllithium (1.8 molar in pentane) (18.1 ml, 32.6 mmol) was added
dropwise to a stirred solution of 4- bromobenzonitrile (2.81 g, 15.4 mmol)
in anhydrous tetrahydrofuran (100 ml) under a nitrogen atmosphere at -60
[err]. After stirring for 20 minutes at this temperature a solution of dry
zinc chloride (4.62g ,33.8 mmol) in anhydr- 45  ous tetrahydrofuran (55
ml)was addedvia acannula and thestirredsolution warmedto [err] over 10
minutes, whereupon tetrakis(triphenylphosphine)palladium (0.5 g, 0.43 mmol)
and 3-bromo-2-methylpyridine (3.19 g, 18.5 mmol) were added. The clear, red
solution was then stirred under reflux for 5.5 hours. On cooling to ambient
temperature, the reaction mixture was concentrated to ca. 50 ml under
reduced pressure and the residue partitioned between methylene chloride
(300 ml) and a solution of ethylene diamine 50   tetraacetic acid disodium
salt (8 g) and sodium carbonate (10 g) in water (500 ml). The organic
extract was separated, dried over magnesium sulphate and concentrated to a
dark oil under reduced pressure. This oil was chromatographed on Merck 60
Kieselgel (Trade Mark), eluting with 0% -> 100% ether In hexane.
Product-containing fractions were combined and concentrated under reduced
pressure to give the title compound as an oil (0.6 g, 20%) which solidified
on standing. 55   [err]NMR [err], Inter alia: 2.52 (3H, s), 7.26 (1H, m),
7.48 (2H, d, J = 9Hz), 7.53 (1H, m), 7.78 (2H, d, J = 9Hz), 8.58 (1H, m).
39    EP 0 310 386 B1 Preparation 38 Synthesis of
3-(4-cyanophenyl)-2,6-dimethylpyridine 5      A solution of
3-bromo-2,6-dimethylpyridine (5.58 g, 30 mmol) in anhydrous tetrahydrofuran
(20 ml) was added to a stirred suspension of magnesium turnings (0.8 g, 33
mmol) and a single crystal of Iodine In anhydrous tetrahydrofuran (15 ml)
under a nitrogen atmosphere at the reflux temperature. Stirring was
continued at reflux for an additional 1 hour. On cooling to ambient
temperature, a solution of dry zinc chloride (4.1 g, 30 mmol) in anhydrous
tetrahyd- 10   rofuran (40 ml) was added to the stirred reaction mixture
via cannula, followed by addition of tetrakistriphenyl- phosphine palladium
(0.2 g, 17 mmol) and a solution of 4-bromobenzonitrile (2.34 g, 13 mmol) in
anhydrous tetrahydrofuran (5 ml). The reaction mixture was stirred at
reflux for 1 hour. On cooling to ambient temperature, the reaction mixture
was partitioned between methylene chloride (200 ml) and a solution of
ethylenediaminetetraacetic acid disodium salt (8 g) and sodium carbonate
(10 g) In water 15  . (500 ml). The organic extract was separated, dried
overmagneslum sulphate and concentrated underreduced pressure to an oil. 



This oil was 'flash' chromatographed on Merck 60 Kieselgel, eluting with
ether :hexane :dlethylamine (25: 75: 2). Product-containing fractions were
combined and concentrated to ca. 10 ml. The ensuing crystalline pre-
cipitated was filtered, washed with ether and air-dried to give the title
compound (1.2 g, 44%). 20   HNMR [err] inter alia: 2.50 and 2.62 (each 3H,
s), 7.12 and 7.43 (each 1H, d, J = 8Hz), 7.47 and 7.77 (each2H,d,J=9Hz).
Preparation 39 25  5-(4-Cyanophenyl)-4-methyloxazole A stirred, two-phase
mixture of formamide (0.6 ml, 15 mmol) and
4-(1-bromo-2-oxopropyl)benzonitrile (0.8 g, 3.4 mmol) was heated to [err]
for 2 hours. After cooling, dichloromethane (15 ml) and saturated aqueous
sodium bicarbonate (10 ml) were added, the organic phase was separated,
dried (magnesium sulphate) and 30  the solvent removed under reduced
pressure to yield 0.4g of an amorphous yellow solid. The product was puri-
fied by silica gel chromatography, eluting with dichloromethane to yield
the title compound (0.29 g, 47%) as a pale yellow solid, m.p. 120-121C.
Preparation 40 35 5-(4-Cyanophenyl)-6-methylimidazo[2,1-b]thiazole A
solution of 4-(1-bromo-2-oxopropyl)benzonitrile (1 g, 4 mmol) In n-butanol
(3 ml) was added in a single portion to a hot [err],  stirred solution of
2-aminothiazole in n-butanol (3 ml). After refluxing for 2 hours, 40
triethylamine (0.5 ml, 4 mmol) was added and heating was resumed for a
further 2 hours. All volatiles were evaporated and the residue was
chromatographed on silica gel, eluting with ethyl acetate: hexane: dieth-
ylamine (5: 14: 1) to afford an off-white solid (0.34 g, 35%), m.p.
88-[err]. Preparation 41 45 5-(4-Cyanophenyl)-2,4-dimethylthiazole A
solution of 4-(1-bromo-2-oxopropyl)benzonitrile (0.9 g, 3.83 mmol) in
toluene (2 ml) was treated with thioacetamide (0.6 g, 8 mmol) followed by
pyridine (0.45 ml). The mixture was warmed to 100C for 1 hour, 50  then
partitioned between ethyl acetate and brine. The organic layer was dried
(MgSO4) and evaporated to a yellow oil. Chromatography on silica gel,
eluting with 5% ether in dichloromethane, afforded a pale yellow oil which
crystallised (0.52 g, 64%), m.p. 108-1 10C. 55 40    EP 0 310 386 B1 



Preparation 42 5-(4-Cyanophenyl)-4-methylthiazole 5   (a)
5-(4-Cyanophenyl)-4-methylthiazol-2-thiol A solution of
4-(1-bromo-2-oxopropyl)benzonitrile (4.65 g, 0.02 mol) in absolute ethanol
(20 ml) was added over 10 minutes to a stired suspension of ammonium
dithiocarbamate (2.2 g, 0.02 mol) in absolute ethanol (20 ml) at ambient
temperature and the reaction mixture stirred for an additional 24 hours.
The reaction mixture 10    was then diluted with [err] (50 ml), the bulk of
the ethanol evaporated under reduced pressure and product ext- racted with
ethyl acetate. The organic extract was dried (MgSO4), filtered and the
filtrate concentrated in vacuo. Trituration of the residue with ethanol and
filtration gave the title product (1.2 g, 26%). (b)
5-(4-Cyanophenyl)-4-methylthiazole Raney Nickel (1 g) was added to a
solution of the product of (a) (1.2 g, 5 mmol) in absolute ethanol (120 ml)
and the reactants heated at [err] in an autoclave for 18 hours. After
cooling to ambient temperature, further Raney Nickel (1 g) was added to the
reaction mixture and the reactants heated at [err] in an autoclave for an
additional 6 hours. The reaction mixture was then filtered through Arbocel
and the filtrate evaporated to dryness. 20  The residue was flash
chromatographed (Merck 60 Kleselgel-ethyl acetate: hexane diethylamine, 25;
75: 2) to give the title product as a gum which solidified on standing
(0.36 g, 35%), and was used directly in Pre- paration 19. Preparation 43 25
Ethyl 2-(2-methylimidazo[4,5-c]pyrid-1-yl)pyrid-5-oyl acetate (a)
4-Chloro-1-(5-ethoxycarbonylpyrid-2-yl)-2-methylimidazo[4,5-c]pyridine 30
4-Chloro-2-methylimidazo[4,5-c]pyridine described In CA 79, 105515f but
made by the method of Chem. Pharm. Bull, 12 (8) 866-872 (1964) (3.34 g, 20
mmol), and ethyl 6-chloronicotinate (3.71 g, 26.2 mmol) were dissolved in
N,N-dimethylformamide (42 ml). Potassium carbonate (2.76 g, 20 mmol) was
added and the reac- tion was refluxed overnight. The reaction mixture was
cooled, the solvent removed under reduced pressure and the crude product
purified by flash chromatography eluting with ethyl acetate. Fractions
containing product 35  were evaporated and the resulting foam triturated
with ether. The solid was filtered and dried under reduced pressure
yielding the title compound as a yellow solid (3.2 g, 51%). [err] NMR (300
MHz, [err]) 1.47 (3H, t, J 6Hz), 2.84 (3H, s), 4.56 (2H, q, J 6Hz), 7.38
(1H, d, J 4Hz), 7.59 (1H, d, J 6Hz), 8.25 (1H, d, J 4Hz), 8.63 (1H, d, J
6Hz), 9.36 (1H, s). 40  (b)
1-(5-Ethoxycarbonylpyrid-2-yl)-2-methylimidazo[4,5-c]pyridine A solution of
4-chloro-1-(5-ethoxycarbonylpyrid-2-yl)-2-methylimidazo[4,5-c]pyridine in
ethanol (100 ml) was hydrogenated over 30% palladium on carbon (3 g) and
magnesium oxide (0.8 g) at 50 p.s.i. (345 kPa) for 30 hours. The mixture
was filtered through Arbocel filter aid and the filter cake washed with
boiling ethanol (6 45   x 50 ml). The filtrate was concentrated under
reduced pressure yielding the title compound as a white foam, 



(2.75 g, 96%). [err] NMR (300 MHz, methanol-d4) 1.51 (3H, t, J 6Hz), 2.83
(3H, s), 4.53 (2H, q. J 6Hz), 7.70 (1 H. d, J 4Hz), 7.92 (1 H, d, J 6Hz),
8.43 (1H, d, J 4Hz), 8.72 (1H, d, J 6Hz), 8.97 (1H, s), 9.32 (1H, s). 50
(c) 6-(2-Methylimidazo[4,5-c]pyrid-1-yl)pyridine-3-carboxylic acid
1-(5-Ethoxycarbonylpyrid-2-yl)-2-methylimidazo[4,5-c]pyridine (2.75 9, 9.75
mmol) was dissolved in ethanol (15 ml) and 2 N aqueous sodium hydroxide
(5.8 ml) was added. The mixture was stirred for 3 days at room temperature
and then the solvent was removed under reduced pressure. The residue was
neutralized 55  (pH6) with dilute hydrochloric acid, and the resulting
precipitate was filtered off and dried in vacuo. The title compound was
obtained as a white solid (1.70 g, 69%). [err] NMR (300 MHz, DMSO-[err])
2.70 (3H, s), 7.58 (1H, d, J 4Hz), 7.93 (1H, d, J 6Hz), 8.36 (1H, d, J
4Hz), 8.58 (1H, d, J 6Hz), 8.96 (1H, s), 9.18 (1H, s). 41    EP 0 310 386
B1 (d) Ethyl 2-(2-methylimidazo[4,5-c]pyrid-1-yl)pyrid-5-oylacetate
6-(2-Methylimidazo[4,5-c]pyrid-1-yl)pyridine-3-carboxylic  acid  (50  mg)
was suspended  in dry dichloromethane (1 ml) and oxalyl chloride (29 mg)
and NN-dimethylformamide [1.5 mg] were added. The mixt- 5   ure was
sonicated at room temperature for 1 hour yielding a suspension of
6-(2-methylimidazo[4,5-c]pyrid-1- yl)pyrid-3-oyl chloride in
dichloromethane. Ethyl potassium malonate (57 mg) was suspended in dry
tetrahydrofuran (1 ml) and 2 M Isopropyl mag- nesium chloride In THF (170
[err]) added. The suspension was sonicated for 1/2 hour giving a homogenous
sol- ution. This was added with stirring to the suspension of
6-(2-methyimidazo[4,5-c]pyrid-1-yl)pyrid-3-oyl chloride 10  in
dichloromethane. The mixture was stirred at room temperature for 1/2 hour.
It was then poured into 1 N hyd- rochloric acid, stirred for 15 minutes and
adjusted to pH8 with saturated sodium bicarbonate. The aqueous phase was
extracted with dichloromethane (2 x 10 ml), the extracts combined, dried
over magnesium sulphate and the solvent removed under reduced pressure
yielding the title compound as a pale red oil (40 mg, 63%) [as a 1: 1
mixture of enol and keto tautomers]. [err]NMR [err]: 1.40 (3H, m); 2.78 and
2.80 (3H, 2 x s) 4.10 (1H, s) ; 4.30 (2H, m); 5.80 (112 H, s); 7.40 (1H,
m); 7.57(1/2 H, d, J =5Hz); 7.62 (1/2H, d, J=5Hz); 8.37(1/2 H, d,J=5Hz);
8.42(1H, m); 8.57(112 H, d, J = 5Hz); 9.10 (1 1/2 H, s); 9.25 (1/2 H, s);
12.87(1/2 H, Br). Preparation 44 20
5-(4-Cyanophenyl)-4-methylimidazo[1,2-a]pyridine 



(a) 4-(1-Bromo-2-oxopropyl)benzonitrile 25      Bromine (5.28 g) in
dichloromethane (80 ml) was added dropwise at [err] over 1 hour to
4-(2-oxopropyl) benzonitrile in dichloromethane (85 ml). The reaction
mixture was stirred for 1/2 hour after the addition was complete. The
mixture was washed with brine (50 ml), dried overmagnesium sulphate and the
solvent removed under reduced pressure to yield the title compound as a
pale red oil (7.55 g, 96%). [err]NMR [err]: 2.41 (s,3H); 5.24 (s, 1H) ;
7.61 (d, J = 4Hz, 2H); 7.73 (d, J = 4Hz, 2H). (b)
5-(4-Cyanophenyl)-4-methylimidazo[1,2-a]pyridine A mixture of
2-aminopyridine (178 mg) and 4-(1-bromo-2-oxopropyl)benzonitrile (450 mg)
were stirred in refluxing ethanol (2 ml) for 5 hours and then the ethanol
was removed under reduced pressure. 35   Dichloromethane (15 ml) and
saturated aqueous sodium bicarbonate (10 ml) were added, the organic phase
was separated, dried (magnesium sulphate) and the solvent removed under
reduced pressure. The product was purified by flash chromatography over
silica gel eluting with ethyl acetate to yield the title compound (180 mg,
41%) as a white solid. [err]NMR [err]: 2.47 (s, 3H); 6.84 (t, J =  4H, 1H);
7.25 (d, J =4Hz, 1H); 7.62 (d, J = 5Hz, 2H); 7.86 (d, J 40   =4Hz, 2H);
8.17 (d, J  = 4Hz, 1H). Preparation 45 2-Chlorobenzyl
4'-(2-methylimidazo[4,5-c]pyrid-1-yl)benzoylacetate 45 A mixture of ethyl
4'-(2-methylimidazo[4,5-c]pyrid-1-yl)-benzoylacetate (320 mg, 1 mmol) and
2-chloroben- zyl alcohol (710 mg, 5 mmol) In toluene (5 ml) was heated at
reflux for 20 hours. The solution was evaporated and the residue was
purified by flash chromatography (elution with 10% methanol in ethyl
acetate) to afford a colourless foam (300 mg, 72%) mp < 40C. Analysed for
0.5 [err]. Analysis %: Found:     C,64.14; H,4.38; N,9.55; Requires:
C,64.41; H,4.47; N,9.80. 42    EP 0 310 386 B1 Preparation 46
3-(4-yanophenyl)-2-methylimidazo[4,5-b]pyridine 5   (a)
N-(4-cyanophenyl)-2-amino-3-nitropyridine A mixture of p-cyanoaniline (2.36
g) and 2-chloro-3-nitropyridine (3.17 g) in ethanol (60 ml) was heated at
refluxfor3 days. The solid which formed was filtered off, partitioned
between dichloromethane (50 ml) and satu- 



rated aqueous sodium bicarbonate (30 ml). The organic layer was dried
(MgSO4) and concentrated to give a 10  yellow solid which was
recrystallised from ethyl acetate. Yield 2.70 g. [err]NMR [err] 7.03 (1H,
dd, J 4 and 8Hz), 7.69 (2H, d, J 9Hz), 7.92 (2H, d, J 9Hz), 8.59 (1H, d, J
4Hz), 8.62 (1H, d, J 8Hz), 10.39 (1H, brs). This product was converted to
3-(4-cyanophenyl)-2-methyl-imidazo[4,5-b]pyridine in a manner analogous to
that described above In Preparation 26 parts (b) and (c). 15 (b)
3-Amino-2-(4-cyanophenyl)aminopyridine   - [err]NMR [err] 6.92 (1H, dd, J 4
and 8 Hz), 7.19 (1H, d, J 8Hz), 7.45 (2H, d, J 9Hz), 7.58 (2H, d, J 9Hz),
7.69 (1H, d, J 4Hz). 20 (c)
3-(4-Cyanophenyl)-2-methylimidazo[4,5-b]pyridine [err]NMR [err] 2.66 (3H,
s), 7.31 (1H. dd, J 5 and 8Hz), 7.66 (2H, d, J 9Hz), 7.94 (2H, d, J 9Hz),
8.07 (1 H, d, J 8Hz), 8.34 (1H, d, J 5Hz). 25 Claims Claims for the
following Contracting States: AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 1.
A compound of formula (I): [err] 45 wherein R is phenyl or phenyl
substituted by one or more substituents independently selected from nitro,
halo, [err] alkyl, [err] alkoxy, aryl[err]alkoxy, fluoro[err]alkoxy, [err]
alkylthio, [err] alkylsulphonyl, hyd- roxy, trifluoromethyl and cyano, or
is phenyl fused to a dioxolane ring; [err] and [err] are each Independently
H or [err] alkyl, or [err] and R2 together complete a pyrrolidinyl,
piperidino, so   morpholino, piperazinyl, N-([err] alkyl)piperazinyl or
N-([err] alkanoyl)-piperazinyl group; or R2 is H or [err] alkyl and [err]
Is CN, [err] cycloalkyl, aryl, heteroaryl or a [err] alkyl group, said
[err] alkyl group of [err] being substituted by one or more substituents
each independently selected from [err] cycloalkyl, [err] alkoxycarbonyl,
aryl or heteroaryl; Z is selected from [err] alkoxy, aryl[err]alkoxy,
hydroxy, and [err] wherein each of R4 and [err] Is Inde- 55   pendently H
or [err] alkyl, or R4 and [err] together complete a pyrrolidinyl,
piperidino, morpholino, piperazinyl or N-([err] alkyl)piperazinyl group; Y
Is 1,4 phenylene or pyridine-2,5-diyl, and X is a 5 or 6 membered aromatic
heterocyclic group containing one or more nitrogen atoms in its ring; 43  



EP 0 310 386 B1 Preparation 46
3-(4-Cyanophenyl)-2-methylimidazo[4,5-b]pyridine 5   (a)
N-(4-cyanophenyl)-2-amino-3-nitropyridine A mixture of p-cyanoaniline (2.36
g) and 2-chloro-3-nitropyridine (3.17 g) in ethanol (60 ml) was heated at
reflux for3 days. The solid which formed was filtered off, partitioned
between dichloromethane (50 ml) and satu- rated aqueous sodium bicarbonate
(30 ml). The organic layer was dried [err] and concentrated to give a 10
yellow solid which was recrystallised from ethyl acetate. Yield 2.70 g.
[err]NMR [err] 7.03 (1H, dd, J 4 and 8Hz), 7.69 (2H, d, J 9Hz), 7.92 (2H,
d, J 9Hz), 8.59 (1H, d, J 4Hz), 8.62 (1H, d, J 8Hz), 10.39 (1H, brs). This
product was converted to 3-(4-cyanophenyl)-2-methyl-imidazo[4,5-b]pyridine
in a manner analogous to that described above In Preparation 26 parts (b)
and (c). 15 (b) 3-Amino-2-(4-cyanophenyl)aminopyridine   - [err]NMR [err]
6.92 (1H, dd, J 4 and 8 Hz), 7.19 (11-1, d, J 8Hz), 7.45 (2H, d, J 9Hz),
7.58 (2H, d, J 9Hz), 7.69 (1H, d, J 4Hz). 20 (c)
3-(4-Cyanophenyl)-2-methylimidazo[4,5-b]pyridine [err]NMR [err] 2.66 (3H,
s), 7.31 (1 H, dd, J 5 and 8Hz), 7.66 (2H, d, J 9Hz), 7.94 (2H, d, J 9Hz),
8.07 (1 H, d, J 8Hz), 8.34 (IH, d, J 5Hz). 25 Claims Claims for the
following Contracting States AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 1.
A compound of formula (I): [err] 40 45 wherein R is phenyl or phenyl
substituted by one or more substituents independently selected from nitro,
halo, [err] alkyl, [err] alkoxy, aryl[err]alkoxy, fluoro[err]alkoxy, [err]
alkylthio, [err] alkylsulphonyl, hyd- roxy, trifluoromethyl and cyano, or
is phenyl fused to a dioxolane ring; [err] and R2 are each Independently H
or [err] alkyl, or [err] and R2 together complete a pyrrolidinyl,
piperidino, 50    morpholino, piperazinyl, N-([err] alkyl)piperazinyl or
N-([err] alkanoyl)-piperazinyl group; or R2 is H or [err] alkyl and [err]
Is CN, [err] cycloalkyl, aryl, heteroaryl or a [err] alkyl group, said
[err] alkyl 



group of [err] being substituted by one or more substituents each
independently selected from [err] cycloalkyl, [err] alkoxycarbonyl, aryl or
heteroaryl; Z is selected from [err] alkoxy, aryl[err]alkoxy, hydroxy, and
[err] wherein each of [err] and [err] Is inde- 55   pendently H or [err]
alkyl, or [err] and [err] together complete a pyrrolidinyl, piperidino,
morpholino, piperazinyl or N-([err] alkyl)piperazinyl group; Y is 1,4
phenylene or pyridine-2,5-diyl, and X is a 5 or 6 membered aromatic
heterocyclic group containing one or more nitrogen atoms in its ring; 43
EP 0 310 386 B1 which ring may be fused to a benzene ring orto afurther
5-or6-membered aromatic heterocyclic ring containing one or more nitrogen
atoms, one or more of said heterocyclic rings optionally also containing an
oxygen or sul- phur atom, and being optionally substituted with one or more
substitutents independently selected from [err] alkyl, [err] alkoxy, halo,
[err] and CN; and their pharmaceutically acceptable salts, wherein "aryl"
means phenyl or phenyl substituted by one or more substituents selected
from halo, trif- luoromethyl, [err] alkyl, hydroxy, [err] alkoxy, ([err]
alkoxy)carbonyl, sulphamoyl and CN, "heteroaryl" In the definition of [err]
means a 5- or 6-membered aromatic heterocyclic group containing one or more
heteroatoms independently selected from N, 0 and S and which may optionally
be fused to a benzene 10  ring and which may optionally be substituted In
at least one of the heterocyclic and fused benzene rings by one or more
substituents independently selected from [err] alkoxy and halo, and "halo"
means fluoro, chloro, bromo or iodo. 2. A compound as claimed In claim 1 of
formula (Ia): 25 wherein R is phenyl or phenyl substituted by one or more
substituents selected from nitro, halo, [err] alkyl, [err] alkoxy, aryl
([err])alkoxy, [err] alkylthio, [err] alkylsulphonyl, hydroxy,
trifluoromethyl and cyano; R1 and R2 are each independently H or [err]
alkyl, or the two groups may be joined together to form  a pyrroli- dinyl,
piperidino, morpholino, piperazinyl N-(C1-C4 alkyl)piperazinyl or N-([err]
alkanoyl)-piperazinyl group; 30   or [err] is H or [err] alkyl and R1 is
CN, [err] cycloalkyl, aryl, heteroaryl or a [err] alky group substituted by
one or more substituents selected from [err] cycloalkyl, [err]
alkoxycarbonyl, aryl or heteroaryl; [err] is [err] alkyl or aryl
[err]alkyl; X is a 5 or 6 membered aromatic heterocyclic group containing
one or more nitrogen atoms; which may be optionally fused to a benzene ring
or to a further 6 membered aromatic heterocyclic group containing one or 



35     more nitrogen atoms; and which may be optionally substituted with
one or more substituents selected from [err] alkyl, [err] alkoxy, halo, CF3
and CN; or  pharmaceutically acceptable salt thereof. 3. A compound as
claimed in claim 1 of formula (Ia): [err] (Ia) 50 wherein R is phenyl or
phenyl substituted by one or more substituents selected from nitro, halo,
[err] alkyl, [err] alkoxy, aryl[err]alkoxy, [err] alkylthlo, [err]
alkylsulphonyl, hydroxy, trifluoromethyl and cyano; [err] and [err] are
each independently H or [err] alkyl, orthe two groups may be joined
togetherto form a pyrroli- dinyl, piperidino, morpholino, piperazinyl,
N-([err] alkyl) piperazinyl or N-([err] alkanoyl)-piperazinyl group; 55
or [err] is H or [err] alkyl and [err] is CN, [err] cycloalkyl, aryl,
heteroary or a  [err] alky group substituted by one or more substituents
selected from [err] cycloalkyl,  [err] alkoxycarbonyl, aryl or heteroaryl;
[err] is [err]  alkyl or aryl[err]alkyl; and X is a 5  or 6 membered
aromatic heterocycic group containing one or more nitrogen atoms in its
ring: 44    EP 0 310 386 B1 which ring may be optionally fused to a benzene
ring or to a further 5- or 6-membered aromatic heterocyclic ring containing
one or more nitrogen atoms, at least one of said heterocyclic rings also
containing an oxygen or sulphur atom; and which may be optionally
substituted with one or more substituents selected from [err] alkyl, [err]
alkoxy, halo, [err] and CN; and their pharmaceutically acceptable salts. 4.
A compound as claimed in claim 1 of formula (Ib): [err] in which R, [err]
and R2 are as defined in claim 3; wherein each of R4 and [err] is
independently H or [err] alkyl, orthe two groups may be joined
togethertoform with the nitrogen atom towhich theyare attached a
pyrrolidinyl, 20  piperidino, morpholino, piperazinyl, or N-([err]
alkyl)piperazinyl group; and X is as defined in claim 2 or 3. 5. A compound
according to claim 1, in which Z is ethoxy, methoxy or benzyloxy
ring-substituted by halo. 6. A compound according to any one of the
preceding claims in which R is 2-chlorophenyl, 2-trif- luoromethoxyphenyl,
2,4-difluorophenyl, 4-cyanophenyl or 1,3-benzodioxol-4-yl. 7. A compound
according to any one of the preceding claims, in which [err] is pyrid-2-yl,
4- or 6-methylpyrid- 25  2-yl, triazol-2-yl, 4- or 5-methylthiazol-2-yl,
5-methylthiadiazol-2-yl, 5-methyloxadiazol-3-yl, 5-methylisoxazol- 



3-yl, benzothiazol-2-yl, 5-ethoxybenzothiazol-2-yl or
1-methylimidazol-2-yl. 8. A compound according to any one of claims 1 to 6
in which [err] is H and [err] is H, [err] alkyl, pyridyl, thiazolyl or
1-(phenyl)ethyl. 9. A compound according to any one of claims 1 to 8 in
which X is an oxazolyl or thiazolyl group optionally 30  substituted with
up to two [err] alkyl groups, or an imidazolyl group optionally substituted
with a [err] alkyl or CF3 group and fused to an oxazolyl or thiazolyl ring.
10. A compound according to any one of claims 1 to 8 in which X is a
1,2,4-triazolyl group optionally sub- stituted with one or two [err] alkyl
groups, or an imidazolyl group optionally substituted with up to three
[err] alkyl groups, or optionally substituted with a [err] alkyl or CF3
group and fused to a benzene or pyridine or 35  pyrimidine ring which may
be substituted with at least one [err] alkyl or [err] alkoxy group ; or a
pyridyl group optionally substituted with a [err] alkyl or [err] group. 11.
A compound according to claim 9 or 10, in which X is
2-methylimidazo[4,5-c]pyrid-1-yl, imidazol-1-yl, benzimidazol-1-yl,
2-methylbenzimidazol-1-yl, 3,5-dimethyl-1,2,4-triazol-4-yl,
2-trifluoromethylimidazo[4,5- c]pyrid-1-yl,
2-butylamidazo[4,5-c]pyrid-1-yl, 2-methylimidazo[4,5-b]pyrid-3-yl,
2-methylimidazo[1,2-a]pyrid-3- 40  yl,
2-ethylimidazo[4,5-c]pyrid-1-yl,
7-methoxy-2-methylimidazo[4,5-d]pyrimid-3-yl,
2-methylimidazo[4,5-c]pyrid-3-yl, 2,4,6-trimethylimidazo[4,5-c]pyrid-1-yl,
2,4-dimethylimidazol-1-yl, 2-methyli- midazol-1-yl,
2,4,5-trimethylimidazol-1-yl, 4-methylimidazol-1-yl, 2-methylpyrid-3-yl,
2,6-dimethylpyrid-3-yl, 3,5-dimethyl-1,2,4-triazol-1-yl,
4-methyloxazol-5-yl, 2,4-dimethylthiazol-5-yl,
6-methylimidazo[1,2-b]thiazol-5- yl, or 4-methylthiazol-5-yl. 45      12. A
compound according to claim 1, which is 4-(2-Chlorophenyl)-1
,4-dihydro-3-ethoxycarbonyl-6-methyl-
2-[4-(2-methylimidazo[4,5-c]pyrid-1-yl)phenyl]-5-[N-(2-pyridyl)carbamoyl]py
ridine,   4-(2-chlorophenyl)-1,4-
dihydro-3-ethoxycarbonyl-6-methyl-2-[4-(2-methylimidazo[1,2-a]pyrid-3-yl)ph
enyl]-5-[N-(2-pyridyl)carbamoyl ]pyridine,
4-(2-chlorophenyl)-1,4-dihydro-3-ethoxycarbonyl-6-methyl-2-[4-(2,4,6-trimet
hylimidazo[4,5-c]pyrid- 1-yl)phenyl]-5[N-(2-pyridyl)carbamoyl]pyridine, or
4-(2-chlorophenyl)-1,4-dihydro-3-ethoxycarbonyl-6-methyl- 50
2-[-2-methylimidazo[4,5-c]pyrid-1-yl)pyrid-5-yl]-5-[N-(2-pyridyl)carbamoyl]
pyridine. 13. A resolved optical Isomer of a compound according to any one
of the preceding claims. 14. A pharmaceutical composition comprising a
compound according to any one of the preceding claims and a
pharmaceutically acceptable diluent or carrier. 15. A compound according to
any one of the preceding claims for use in medicine. 55      16. Use of a
compound according to any one of the preceding claims for manufacture of a
medicament for the treatment of allergic and inflammatory conditions. 17. A
compound of formula (IV): 45   



EP 0 310 386 B1 [err] 10 (IV) wherein Y is 1 ,4-phenylene or
pyridine-2,-diyl and R, R3 and X are as defined in claim 2 or 3. 15 Claims
for the following Contracting States: ES, GR 1. A process for preparing a
compound of formula (I): 1    0            0 [err] wherein R is phenyl or
phenyl substituted by one or more substituents Independently selected from
nitro, halo, [err] alkyl, [err] alkoxy, aryl[err]alkoxy, fluoro[err]alkoxy,
[err] alkylthio, [err] alkylsulphonyl, hyd- 35  roxy, trifluoromethyl and
cyano, or is phenyl fused to a dioxole ring; [err] and R2 are each
independently H or [err] alkyl, or [err] and R2 together complete a
pyrrolidinyl, piperidino, morpholino, piperazinyl, N-([err]
alkyl)piperazinyl or N-([err] alkanoyl)-piperazinyl group; or [err] is H or
[err] alkyl and [err] is CN, [err] cycloalkyl, aryl, heteroaryl or a [err]
alkyl group, said [err] alkyl group or [err] being substituted by one or
more substituents each independently selected from [err] cycloalkyl, 40
[err] alkoxycarbonyl, aryl or heteroaryl; Z Is selected from [err] alkoxy
and aryl[err]alkoxy, Y is 1,4 phenylene or pyridine-2,5-diyl, and X is a 5
or 6 membered aromatic heterocyclic group containing one or more nitrogen
atoms in its ring; which ring may be fused to a benzene ring or to a
further 5-or6-membered aromatic heterocyclic ring containing one or more
nitrogen atoms, one or more of said heterocyclic rings optionally also
containing an oxygen or sul- 45  phur atom, and being optionally
substituted with one or more substituents independently selected from [err]
allyl, [err] alkoxy, halo, [err] and CN; and their pharmaceutically
acceptable salts, wherein "aryl" means phenyl or phenyl substituted by one
or more substituents selected from halo, trif- luoromethyl, [err] alkyl,
hydroxy, [err] alkoxy, ([err] alkoxy)carbonyl, sulphamoyl and CN, 50
"heteroaryl" in the definition of [err] means a 5- or 6-membered aromatic
heterocyclic group containing one or more heteroatoms independently
selected from N, 0 and S and which may optionally be fused to a benzene
ring and which may optionally be substituted in at least one of the
heterocyclic and fused benzene rings by one or more substituents selected
from [err] alkoxy and halo, and "halo" means fluoro, chloro, bromo or iodo,
In which a compound of formula RCHO, a compound of formula (II) and a
ketoester of formula (111) are caused to react together to form the
compound of formula (I) 



46    EP 0 310 386 B1 [err] wherein  [err] is [err] alkyl or
aryl[err]alkyl.                                                (III) 2. A
process according to claim 1, In which the compound of formula RCHO, the
compound of formula (II) and the ketoester (III) are heated together at
60-[err] in an organic solvent. 3. A process for preparing a compound of
formula (I) as defined in claim 1, in which a compound of formula 15  (IV):
[err] wherein R,XandYare as defined in claim 1 and [err] is [err]alkyl
oraryl([err] alkyl),is reacted with acompound of formula (II) as defined In
claim 1. 30  4. A process according to claim 3, in which the compound of
formula (IV) is prepared by reacting a corn- pound of formula RCHO and a
ketoester of formula (III) as defined in claim 1 and the compound of
formula (IV) 5. A process according to claim 4, In which the compound of
formula RCHO and the ketoester of formula (III) are stirred with isopropyl
alcohol and piperidine at room temperature, the reaction mixture is
evaporated 35   and the resulting oil is triturated with water, filtered
and recrystallised from ethyl acetate to yield the compound of formula
(IV), and the compound of formula (IV) is heated with the compound of
formula (II) in a solvent to produce the compound of formula (I) which is
recovered by filtration, washing the drying in a vacuum. 6. A process for
preparing a compound of formula: 40 [err] wherein R,  [err], Y and X are as
defined In claim 1, which comprises reducing a compound of formula (I) as
defined in claim I In which Z is benzyloxy with hydrogen In the presence of
a catalyst. 50      7. A process for preparing a compound of formula (Ib):
55 47    EP 0 310 386 B1 R       0             0       4 [err] 



10 wherein R,  [err], Y and X are as defined in claim I and each of [err]
and [err] is independently H or [err] alkyl, or R4 and [err] together
complete a pyrrolidinyl, piperidino, morpholino, piperazinyl or N-([err]
alkyl)piperazinyl group, which comprises reacting the corresponding acid of
the formula defined In claim 6, or a reactive deri- vative of the acid such
as an acid chloride, with ammonia or an amine of forrnula  [err]. 8. A
process for preparing a compound of formula (I) as given In claim 1 which
comprises reacting a corn- *      pound of formula (V): [err] 25 (V) with a
compound of formula [err] wherein R,  [err], X and Y are as defined in
claim 1 and [err] is [err] alkyl or aryl[err]alkyl. 9. A process according
to claim 8, in which the compound of formula (V) Is prepared by hydrolysing
a com- pound of formuta (VI): 35 [err] *-- 40. (VI) 10. A process according
to claim 9, in which the compound of formula (VI) is prepared by reacting
together 45   a compound of formula R-CHO as defined in claim 1, a
keto-ester of formula (III) as defined in claim 1 and 2- cyanoethyl
3-aminobut-2-enoate. 11. A process according to claim 1, 2, 3, 4, 5 or 10
in which the ketoester of formula (111) Is prepared by reacting a compound
of formula: 50                                             NC-Y-X with zinc
and a compound of formula [err] wherein X, Y and Z are as defined in claim
1. 12. A process according to claim 1,2,4,5 or 11 in which the ketoester of
formula (III) Is prepared by reacting 55   a compound of formula XH with a
p-haloacetophenone in the presence of potassium carbonate in an anhydrous
solvent to yield a compound of formula: [err] 48    EP 0 310 386 B1 which
is then reacted with a compound of formula [err] in the presence of sodium
hydride, wherein Y is 1,4- 



phenylene and, X, Z and halo are as defined in claim 1. 5       13. A
process according to any one of claims 1 to 5 or 8 to 12, in which Z is
ethoxy, methoxy or benzyloxy optionally substituted by halo. 14. A process
according to any one of the preceding claims, in which R is 2-chlorophenyl,
2-trif- luoromethoxyphenyl, 2,4-difluorophenyl, 4-cyanophenyl or
1,3-benzodioxol-4-yl. I 5. A process according to any one of the preceding
claims in which R' is pyrid-2-yl, 4- or6-methylpyrid-2-yl, 10
thiazol-2-yl, 4- or 5-methylthiazol-2-yl, 5-methylthiadiazol-2-yl,
5-methyloxadiazol-3-yl, 5-methylisoxazol-3-yl, benzothiazol-2-yl or
5-ethoxybenzothiazol-2-yl, or 1-methylimidazol-2-yl. 16. A process
according to any one of claims 1 to 14, In which R2 is H and [err] Is H,
[err] alkyl, pyridyl, thiazolyl or 1-(phenyl)ethyl. 17. A process according
to any one of the preceding claims in which X is an oxazolyl or thiazolyl
group 15  optionally substituted with up to two [err] alkyl groups, or an
imidazolyl group optionally substituted with a [err] C4 alkyl or [err]
group and fused to an oxazolyl or thiazolyl ring. 18. A process according
to any one of claims 1 to 16 In which X is a 1,2,4-triazolyl group
optionally sub- stituted with one or two [err] alkyl groups, or an
imidazolyl group optionally substituted with up to three [err] alkyl
groups, or optionally substituted with a [err] alkyl or CF3 group and fused
to a benzene or pyridine or 20  pyrimidine ring which may be substituted
with at least one [err] alkyl or [err] alkoxy group ; or a pyridyl group
optionally substituted with a [err] alkyl or CF3 group. 19. A process
according to any one of claims 1 to 16, in which X is 2-methylimidazo[4,5-
c]pyrid-1-yl, imi- dazol-1-yl, benzimidazol- 1-yl,
2-methylbenzimidazol-1-yl, 3,5-dimethyl-1,2,4-triazol-4-yl,
2-trifluoromethylimi- dazo[4,5-c]pyrid-1-yl.
2-butylimidazo-[4,5-c]pyrid-1-yl,    2-methylimidazo[4,5-b]pyrid-3-yl, 25
2-methyl-imidazo[1,2-a]pyrid-3-yl, 2-ethylimidazo[4,5-c]pyrid-1-yl,
7-methoxy-2-methylimidazo[4,5-d]pyrimid- 3-yl,
2-methylimidazo-[4,5-c]pyrid-3-yl, 2,4,6-trimethylimidazo[4,5-c]pyrid-1-yl,
2,4-dimethylimidazol-1-yl, 2- methyllmidazol-1-yl,
2,4,5-trimethylimidazol-1-yl,    4-methylimidazol-1-yl,
2-methylpyrid-3-yl, 2,6-dimethylpyrid-3-yl,
3,5-dimethyl-1,2,4-triazol-1-yl, 4-methyloxazol-5-yl,
2,4-dimethylthiazol-5-yl, 6-methyli- midazo[1,2-b]thiazol-5-yl or
4-methylthiazol-5-yl. 30      20. A process according to any one of claims
1 to 5 or 8, 9 or 10 wherein the compound of formula (I) Is
4-(2-chlorophenyl)-1,4-dihydro-3-ethoxycarbonyl-6-methyl-2-[4-(2-methylimid
azo[4,5-c]pyrid-1-yl)phenyl]-5- [N-(2-pyridyl)-carbamoyl]pyridine, 4-(2-
chlorophenyl)-1,4-dihydro-3-ethoxycarbonyl-6-methyl-2-[4-(2-methyli-
midazo[1,2-a]   pyrid-3-yl)phenyl]-5-[N-(2-pyridyl)-carbamoyl]pyridine,
4-(2-chlorophenyl)-1,4-dihydro-3-
ethoxycarbonyl-6-methyl-2-[4-(2,4,6-trimethylimidazo[4,5-c]pyrid-1-yl)pheny
l]-5-[N-(2-pyridyl)carbamoyi]pyri 35  dine, or
4-(2-chlorophenyl)-1,4-dihydro-3-ethoxycarbonyl-6-methyl-2-[2-(2-methylimid
azo[-4,5-c]pyrid-1-yl)py- rid-5-yl]-5-[N-(2-pyridyl)-carbamoyl]pyridine.
21. A process according to claim 9, In which the compound of formula (VI)
is treated with an optical isomer of
4-(2,4-dichlorophenyl)-5,5-dimethyl-2-hydroxy-1,3,2-dioxaphosphorinane-2-ox
ide in solution to form a solu- 



tion of diastereoisomeric cyanoethyl ester salts, one of the
diastereoisomeric salts is separated from the sol- 40  ution by fractional
recrystallisation and a resolved optical isomer of the compound of formula
(VI) is recovered from said one salt. Patentanspruche
.         e 45
3    ' Patentanspriche f~ar folgende Vertragsstaaten: AT, BE, CH, DE, FR,
GB, IT, Li, LU, NL, SE 1. Verbindung mit der Formel (I): 0o~~0 :4\
n  a     o :   ,  g g s.~~4 T1G3    *  C   L  M   S   * tH ~    ~     ~
- - ,,       ~' v n    J  ) )  )    ') )J7   5-S cs~~~~~ --------
zz     z3- A1          4,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~J rP     g
"C o                             a~zzz~- *  ie 36@4   ffa             7 ) 3
1 3    J              J                )* V4 ao,0fe               ' %.4""S
@4     e:*/___                                          '_ij vo        4Au
, ~        ,~ '    b        i        i bE_,~~~~~~~~~~~~~- -Q,    EP 0 310
386 B1 einander unter Nitro, Halogen, C1-C-AIkyl, C,-C4-Alkoxy,
Aryl(C1-C4)alkoxy, C1-C4-Alkylthio, C1-C4-Alkylsulfo- nyl, Hydroxy,
Trifluormethyl und Cyano ausgew~hit sind, substitulert ist, R1 und
R2jeweils unabhingig voneinanderH oderC1-CrAlkyl sind, oder die beiden
Gruppen zusammengefaat sein k6nnen und esne Pyrrolidinyl-, Piperidino-,
Morpholino-, PiperazinyL-, N-(Cj-C4-Aikyl)-piperazinyl- oder N- 5
(C2-C4-Aikanoyl)-plperazinyigruppe bilden, odor R2 H oder C1-04-Alkyl !st
und RI CN, CrC7-Cycloalkyl, Aryl, Heteroaryl oder eine C-C4-Alkylgruppe
Ist, 



die durch eoen oder mehrere Substituenten substituiert Ist, welche unter
C3-CrCycloalkyl, ClC4-Alkoxycar- bonyl, Aryl odor Heteroaryl ausgewghit
sind, R3 C1-Ce-Alkyl oder Aryl(C1-C4)-alkyl Ist, 10
Xelne5-oder6-gliedrigearomatische heterocyclische Gruppe ist,dle ein
odermehrere Stickstoffatome enthalt, welche fakultativ mit einem Benzolring
oder elner weiteren 6-gliedrigen aromatischen heterocycilischen Gruppe, die
sin odor mehrere Stickstoffatome enthalt, kondensiert seln kann und die
fakultativ mit elnem oder mehreren Substituenten substituiert seln kann,
welche unter C1-C4-Aikyl, C1-C4-Alkoxy, Halogen, Cf3 und CN ausgewihit
sind, :1   oder sin pharmazeutisch annehmbares Salz derselben. 3.
Verbindung nach Anspruch I mit der Formel (la): *i   0 20~~~~~~~~~~~~~~ 2
C3      H 25                                                            x
._; .............                             ~~~~~~(1*) z.: worin R Phenyl
odor eine Phenylgruppe ist, die durch einen oder mehrere Substituenten, die
unabhingig von- 3o  einander unter Nitro, Halogen, C1-C4-Aikyl,
C1-C4-Alkoxy, Aryl(Cl-C4)alkoxy, CI-C4-Alkylthio, C1-C4-Alkylsuifo- nyl,
Hydroxy, Trifluormethyl und Cyano ausgewghit sind, substituiert ist, R1 und
R2Jewells unabhingig voneinander H oder CI-CrAlkyl sind, oder die belden
Gruppen zusammengefamt sein k5nnen und ese Pyrrolidinyl-, Piperidino-,
Morpholino-, Piperazinyl-, N-(C1-C4-Aikyl)-piperazinyl- oder N-
(Cr2C4-Alkanoyi)-piperazinylgruppe bilden, 35   odor R2 H oder C-C4-Aikyl
ist und RI CN, C-CrCycioalkyl, Aryl, Heteroaryl oder sine C1-C4-Alkylgruppe
Ist, die durch einen oder mehrere Substituenten substitulert ist, welche
unter C3-CrCycloalkyl, C1-c4-Aikoxycar- bonyl, Aryl odor Heteroaryl
ausgewahit sind, R3 C,-Cr-Aikyi odor Aryl(C1-C4)-alkyI ist, und X sine 5-
oder 6-gliedrige aromatische heterocyclische Gruppe Ist, die sin oder
mehrere Stickstoffatome 4o  in Ihrem Ring enthilt, der Ring fakultativ mit
einern Benzolring oder einem weiteren 5- oder 6-gliedrigen aro- matischen
heterocyclischen Ring, der ein oder mehrere Stickstoffatome enthilt,
kondensiert sein kann, wobei mindestens einer der heterocyclischen Rings
such sin Sauerstoff- oder Schwefelatom enthalten kann, und die fakultativ
mit einem oder mehreren Substituenten substituiert sein kann, welche unter
C1-C4-AlkyI, C1-C4-AI- koxy, Halogen, CF3 und CN ausgewahit sind, 45   und
ihre pharmazeutisch annehmbaren Saize. 4. Verbindung nach Anspruch I mit
der Formml (lb): 



RI  0            0        4 so                                        It  H
R   if      R ...~~~~~~~~~~~~~~~~- RH
-N\R CH3   N   Y-X 55                                               H (lb)
* . .                                         ~~~~~~~~~~~~~~~51 -
IXIIICIIJIII1111!I 1i1 IIill    EP 0 310 386 B1 In der R. RI und R2 wie in
Anspruch 3 definiert sind, worin R4 und R5 jeweils unabhingig voneinander H
oder C,-C-rAikyI sind odor die beiden Gruppen mit dem Stickstoffatom, an
das sle gebunden sind, zur Bildung Pyr- romidinyi-, Piperildino-,
Morpholino-, Piperazinyi- oder N-(C1-C4-Aikyl)-piperazinylgruppe verbunden
sein k6n- nen, und X wie In Anspruch 2 odor 3 definiert ist. 5       5.
Verbindung nach Anspruch 1, In welcher Z Ethoxy, Methoxy odor durch Halogen
ringsubstituiertes Ben- yfoxy bL 6. Verbindung nach Irgendeinem der
vorhergehenden Ansprflche, in welcher R 2-Chlorphenyl, 2-Trifluor-
methoxyphenyl, 2,4-Difluorphenyl, 4-Cyanophenyl oder 1,3-Benzodioxol-4-yi
Ist. 7. Verbindung nsch Irgendeinem der vorhergehenden AnspruMche, in
welcher RI Pynid-2-,i, 4- oder 6- 10   UethyVpyrbd-2-yi, Thlazch-yl, 4-
odeor 5-Methyrthiazor-2-e   5-Methylthiadiazol-2-yi,
5-Methyioxadlazoi-3-yi, 5- Mathylisoxazol-3-yi, Benzothiazol-2-yl,
S-Ethoxybenzothiazol-2-yi oder 1-Methylimidazol-2-yi Ist. 8. Verbindung
nach irgendeinem derAnspruche I bis 6, in welcher R2 H ist und R1 H,
C-C4-Aikyi, Pyridyl, Thlazolyl oder 1-(Phenyl)ethyl ist. 9. Verbindung nach
Irgendelnem derAnspruiche I bis 8, In welcherXeine Oxazolyl-
oderThiazolyigruppe, 15 die fakultathv mit bis zu zwel C-C4-Aikylgruppen
substitulert ist, oder elne Imidazolylgruppe Ist, die fakultativ mit elner
CI-C4-Aikyi- oder CF3-Gruppe substitulert und mit einem Oxazofyl- oder
Thiazolyfring kondensiert ist. :10. Verbindung nach irgendeinem
derAnsprflche 1 bis 8, In welcherX sine 1,2,4-Triazoiyigruppe, die fakul-
tativ mit sin odor zwei C-C4-Alkyfgruppen substituiert Ist, odor sine
Imidazolyigruppe, die fakultativ mit bis zu drel C1-CrAikylgruppen
substituiert ist oder fakuitativ mit einer C1-C4-Aikyl- odor CFI-Gruppe
substituiert und 20   mit oinem Benzol- oder Pyridin- oder Pyrimidinring
kondenslert ist, der mit mindestens einer C0-C4-Alkyl- oder
C1-C4-Alkoxygruppe substituiert sein kann, oder sine fakultativ mit elner
C1-C4-Aikyl- oder CFrGruppe substi- tuberte Pyridylgruppe ist. .  1.
Verbindung nach Anspruch 9 oder 10, In welcher X
2-Methylimidazo[4,5-c]pyrid-1-yi, Imidazol-1-yi, 



Benzimidazol-1-yi, 2-Methylbenzimidazol-1-yi,
3,5-Dimethyl-1,2,4-briazol-4-yi, 2-Trifiuormethy imidazo[4,5- 2s
c]pyrid-1-yl, 2-Butylimidazot[4.5-c]pyrid-1-yI,
2-Methylimidazo[4,5-b]pyrid-3-yl, 2-Methylimidazo[1,2-aJpyrid-3- yl,
2-Ethylimidazo[4,5-c]-pyrid-1-yI,
7-Methoxy-2-methylimidazo[4,5-d4pyrimid-3-yl,
2-Mathylimidazo[4,5-c]pyrld-3-yi,
2,4,8-Trimethylimidazo[-4,5-c]pyrid-1-yi, 2,4-Dimethylimidazol-1-yi,  2-
Mothylimidazol-1-yi, 2,4,5-Trimethylimidazol-1-yI, 4-Methylimidazo1-1-yi,
2-Methylpynid-3-yl, 2,6-Dimethyipy- ",r,         rld-3-yi,
3,5-Dimethyl-1,2,4-triazol-1-yl,  4-Mothyloxazol-&yl,
2,4-Dlmethylthiazol-5-yl, -    6-Methylimidazo[1,2-b]thiazol-5-yI odor
4-Methylthiazol-5-yl ist 12. Verbindung gemrnA Anspruch 1, die
4-(2-Chlorphenyl)1 ,4-dihydro-3-ethoxycarbonyl-6-methyi2-[4-(2-
-msthWfmidazo-[4,5clpyrfd-1-yl)phenyl}]5-[N-(2-pyrmdyl)-carbamoyI~pyridin,
4(2-Chlorphenyl)-1 ,4-dihydro-3-
.thoxycarbonyl-6-methyi-2-[4-(2-methylimidazo[1,2-a]pyrid-3-yl)-phenyi]-5-[
N-(2-pyridyl)-carbamoyl] pyridin,
4-(2-Chlorphenyi)-1,44dihydro-3-ethoxycarbonyi6-methyi-2-[4-(2,4,6-timethyl
knidazo[4,5-cJpyrid-1yl)pheny 35    -51-3(2-pyridyl)carbamoyl]pyridin oder
4-(2-Chlorphsnyi)-1,4-dihydro-3-ethoxycarbonyl-6-fethyl-2-[2-(2- me
thylimidazo.4,5 cjpyrid-1 -yi)-pyrid-5-i-5[N-(2-pyridy.)carbamoy pyridin
Ist. 13. Aufgetrenntes optisches Isomer einer Verbindung nach irgendeinem
dervorhergehenden Ansprulche. 14. Pharnmazeutische Zusammensetzung, die
eine Verbindung nach Irgendeinem der vorhergehenden Ansprfche und sin
phanmazeutisch annehmbares Verdunnungsmittel oder einen derartigen Trager
umfaat 40      15. Elne Verbindung nach irgendeinem dervorhergehenden
Anspruche zurVerwendung in der Medizin. 16. Verwendung einer Verbindung
nach irgendelnem der vorhergehenden Anspruche zur Herstellung eines
Arzneimittels fur die Behandlung allergischer und entzflndlicher Zustinde.
,-               17. Verbindung mit der Formel (IV): 45 0 C-Ot    (IV) 50 0
T-X worin Y 1,4-Phenylen odor Pyridin-2,5-diyi ist und R, R3 und X whe in
Anspruch 2 oder 3 definiert sind. 55 PatentansprOche fur folgende
Vertragsstaaten  ES, GR 1. Verfahren zum  esrstellen elner Verbindung mit
der Formal (I) 52    EP 0 310 386 SIBtl I
1111111 11      111111 I  0 



2  N-C            C-Z C3            Y-X H *10 (I) worin R Phenyl odor eine
Phenyigruppe Ist, die durch eonen oder mehrere Substituenten, die
unabhingig von- 1s  elnander unter Nitro, Halogen, C1-C4-Alkyl,
C-C4-Alkoxy, Ary](CI-C4)alkoxy, Fluor(C1-C4)alkoxy, C-C4-Alkylt- hio,
C1-C4-Alkylsulfonyl, Hydroxy, Trifluornethyl und Cyano ausgewahlt sind,
substitulert 1st, oder aberan elnen Dioxolring kondensiertes Phenyl ist, R'
und R2jewells unabhingig voneinander H oderCj-Cr-Alkyl sind oder R1 und R2
zusammen sine Pyrrolidinyl-, Piperidino-, Morphollno-, Piperazinyl-,
N-(C1-C4-Aikyl)-piperazinyl- oder N-(C2.C4-Alkanoyl)-piperazinylgruppe 20
vervollstindigen, oder R2 H oder C1-4-Aiikyl ist und R1 CN,
C3-C7-Cycloalkyl, Aryl, Heteroaryl oder sine Cl-C4-Alkylgruppe 1st, wobel
diese C-C4-7Alkylgruppe, wenn sle fur R1 steht, durch einen oder mehrere
Substituenten substituiert ist, die jewells unabhfingig voneinander unter
C3-CrCydoalkyl, C1-C4-Alkoxycarbonyl, Aryl oder Heteroaryl aus- gewihit
sind, 25   Z unter Ci-Cr-AJkoxy und Aryl(C1-C4)-alkoxy ausgewahit ist, Y
1,4-Phenylen oder Pyridin-2,5-diyl ist, und X sine 5- oder 6-giledrige
aromatische heterocyclische Gruppe 1st, die ein oder mehrere
Stickstoffatome Irn Ring enthilit, wobel dieser Ring mit elnem Benzolring
oder einem welteren 5- oder 6-gliedrigen aromatischen heterocyclischen
Ring, der sin odor mehrere Stickstoffatome enthilt, kondenslert seln kann,
und wobel einer 30   oder mehrere dieser heterocyclischen Rings fakultativ
auierdem sin Sauerstoff- oder Schwefelatom enthilt und fakultativ mit elnem
oder mehreren Substituenten substituiert ist, die unabhingig voneinander
unter C1- c4-Alkyl, Cl-C4-Alkoxy, Halogen, CF3 und CN ausgewihlt sind, und
von deren pharmazeutisch annehmbaren Salzen, worin "Aryl3 Phenyl oder sine
Phenylgruppe bedeutet, die durch elnen odor mehrere Substituenten, die
unter Halogen, Trifluormethyl, C1-C4-Aikyl, Hydroxy, C1-C4- 35   Aikoxy,
(C1-C4-Alkoxy)-carbonyl, Sulfamoyl und CN ausgewAhit sind, substituieri-
ist, 'Heteroaryl' in der Definition fur R' sine 5- oder 6-gliedrige
aromatische heterocyclische G3ruppe bedeutet, die sin
odermehrerevoneinanderunabhingig unterN, 0 und S ausgewfhite Heteroatome
besitztund die fakultativ an eonen Benzoldrig kondenslert sein kann und die
fakultativ in mindestens einem der heterocyclischen und ankondensierten
Benzolringe durch elnen oder mehrere unter Cl-C4-Alkoxy und Halogen
ausgewihlten Sub- 40  stituenten substitulert sein kann, und 'Halogen'
Fluor, Chlor, Brom oder lod bedeutet, bei welchem sine Verbindung mit der
Fommel RCHO, sine Verbindung mit derForrnel (ll) und ein
KetoestermitderFornel (lil) miteinanderzurReaktion gebrachtwerden, wobei
die Verbindung mit der Formel (l) gebildet wird, 



45             1 R       0 -C            NH
C0       2 (El)                                          (I II) 55 worin Ra
C1-C-Alkyl oder AryI(C1-C4)alkyI ist. 2. Verfahren nach Anspruch 1, bel dem
die Verbindung mit der Formel RCHO, die Verbindung mit der For- mel.(Ii)
und der Ketoester (111) in elnem organischen Solvens zusammen auf 60-130C
erhitzt werden. 53    !II. 111111111111 11111 i  1111 '1-.!
*  ~~~~~~~~~~~~~~~~~~~~~~~~~~c   L   M   S * EP 0 310 386 B1 3. Verfahren
zurn Herstellen elnerVerbindung mitder Fonmel (I) mitderin Anspruch I
angegebenen Defini- don, bel dem eine Verbindung mit der Formel (IV): 0 5
~~        ~~~~~~~~~R it C -OR ..                                 ~~~~~~~~~H
10 0         Y-X (IV) ;        15 . worin R, X und Y wie in Anspruch I
definiert sind und R3 C1-C0-Alkyt oder Aryl(C1-C4-alkyl) bt, mit einer wie
in Anspruch 1 definierten Verbindung mit der Formel (11) umgesetzt wird. 4.
Verfahren nach Anspruch 3, bei dem die Verbindung mit der Formel (IV) durch
Umsetzen elner Verbin- dung mit der Fornel RCHO mit einem wie In Anspruch I
definierten Ketoester mit der Formel (111) hergestellt wird und die
Verbindung mit der Formel (IV) isoliert wird. - 20   5. Verfahren nach
Anspruch 4, be! dem die Verbindung mit der Formel RCHO und der Ketoester
mit der Forrnel (111) bel Raumtemperstur mit Isopropyiaikohol und Piperidin
gerflhrt werden, die Reaktionsmischung elngedampft wird und das gebildete
t1 mit Wasserzerrieben, abfiltriert und aus Ethylacetat umkristallisiert
wird, wobel die Verbindung mit der Formel (IV) gebildet wird, und die
Verbindung mit der Formel (IV) mit der Ver- bindung mit der Formel (11) in
einem Solvens erhitzt wird, wobel die Verbindung mit der Formel (I)
gebildet wird, 25   welche durch Abfiltrieren, Waschen und Trocknen In
einem Vakuum gewonnen wird. 



:. Verfahren zum Herstellen einer Verbindung mit der Fornel 1      0 30
N-             coH 3          y  X 35 worin R RI, R2, Y und X wie In
Anspruch 1 definiert sind, welches das Reduzieren elner wie in Anspruch 1
definlertenVerbindung mltderFofrmel (I), in welcherZ Benzyloxy bedeutet,
mitWasserstoff in Gegenwart eines Katalysators umfallt. 7. Verfahren zum
Herstellen einer Verbindung mit der Formel (lb) 40 R   0            0
4 .~ ~ ~ ~ ~~~~~~~~i  H N-1 N-        R   9,    It N-C             C-N s
CH~~~~~~3 N Y-X CH~~ (Ib) worin R, R1, R2, Y und X wle in Anspruch 1
definiert sind und wobel R4 und R5jeweils unabh~ngig voneinander H oder
C1-CrAlkyl bedeuten oder R4 und R5 zusammen eine Pyrrolidinyl-,
Piperidino-, Morpholino-, Piperazi- nyl-, oder
N-(C14-AJkyl)-piperazinylgruppe vervolIstandigen, welches des Umsetzen der
entsprechenden :       a5   Sdure mit der In Anspruch 6 definierten Formel
oder eines reakfiven Derivats dieser Saure, zLB. oenes Saure- chlorids, mit
Amnmonlak oder einem Amin mit der Formel NHR4R5 umfalt 8. Verfahren zum
Herstellen sinerVerbindung mit der Formel (1), wie sie in Anspruch I
angegeben ist, wel- ches des Umsetzen elner Verbindung mit der Formel (V)
54    !ll1111111 11111 11111 11 1111 EP0310386B1
IS   * 0        R HO-C            j2R3 5 *   CH3  N       -X H 



10                                           (V) mit einerVerbindung mit
der Formel HNR1R2 umfa~t, worm R, R1, R2, X und Ywie in Anspruch 1
definiert sind und R3 C,-C,-Aikyl oder Aryl(CI-C4)-alkyl ist 9. Verfahren
nach Anspruch 8, bei dem die Verbindung mit der Formel (V) hergestellt
wird, indem elne Ver- 15  bindung mit der Formel (VI) 0 It NC-CH  -CH 0-CC
CO2R 20 zo                              ~~~~~~~~~~~CH Jt X C3     i    Y-X
H 25                                                   (VI) hydrolysiert
wird. 10. Veriahren nach Anspruch 9, bei dem die Verbindung mit der Formel
(VI) hergestellt wird, indem eine Verbindung mit der Formnel R-CHO, wie sle
In Anspruch I definiert ist, sn Ketoester mit der Formal (III), wie 3o
erIn Anspruch 1 definlert Ist, und
3-Aminobut-2-ensrure-2-cyanoethylestermiteinanderzur Reaktion gebracht
werden. 11. VerFahren nach Anspruch 1, 2, 3, 4, 5 oder 10, bei dem der
Ketoester mit der Formal (lii) hergestelt wird, indem sine Verbindung mit
der Formel 35                                              NC-Y-X mit Zink
und einer Verbindung mit der Formal BrCH2COZ zur Reaktion gebracht wird,
worin X, Y und Z wie in Anspruch 1 definiert sind. 40      12. Verfahren
nach Anspruch 1, 2, 4, 5 oder 11, bel dem der Ketoester mit der Formel
(Ill) hergestellt wird, indem eine Verbindung mit der Formel XH in
Gegenwart von Kaliumcarbonat in elnem wasserfreien Solvens mit einem
p-Halogenacetophenon zur Reaktion gebracht wird, wobei eine Verbindung mit
der Formel X-Y-COCH3 45 entsteht, welche dann in Gegenwart von
Natriumhydrid mit einer Verbindung mit der Formel (Z2)CO umgesetzt wird,
wobei Y 1 ,4-Phenylen ist und X, Z und Halogen wie In Anspruch I definlert
sind. 13. Veriahren nach einem beliebigen derAnsprOche 1 bis 5oder8 bis 12,
bei demZ Ethoxy, Methoxyoder 5o  faicultativ durch Halogen substitulertes
Benzyloxy lst. 14. Verfahren nach einem bellebigen
dervoranstehendenAnsprOche, be! dem R2-Chlorphenyl, 2-Trifluor-
methoxyphanyl, 2,4-Dlfluorphenyl, 4-Cyanophenyl odor 1,3-Benzodioxol-4-yl
ist. 15. Verfahren nach elnem beliebigen der voranstehenden Anspruche, bel
dam R1 Pyrid-2-yl, 4- oder 6- 



Methylpyrid-2-yl,'Thiazol-2-yl, 4- oder 5-Methylthiazol-2-yl,
5-Methylthiadiazol-2-yl, 5-Methyloxadiazol-3-yi, 5- 55
Methyllsoxazol-3-ylj Benzothiazol-2-yl oder 5-Ethoxybenzothiazol-2-yl oder
I-Methylimidazol-2-yl ist. 16. Verfahren nach einem bellebigen derAnspru
che 1 bis 14, be] dem R2 H ist und R' H. CrC4-Aikyl, Pyri- dyl, Thlazolyl
oder 1-(Phenyl)ethyl ist. 17. Verfahren nach einem beliebigen der
voranstehenden Ansprfiche. bei dem X eine Oxazolyl- oder Thia- 55    I *II
IIIIIIiii 1111111111111111I EP 0 310 386 B13 zolylgruppe, die fakultativ
mit bis zu zwei CI-C4-AIkyigruppen substituiert ist, oder eine
Imidazolyigruppe Ist, die fakultattv mit elner CI-C4-AJky1- oder CF3-Gruppe
substituiert und mit einem Oxazolyl- odor Thiazolylring kondenslert ist.
18. Veriahren nach elnem beliebigen der Anspruche I bis 16, bei dem X eine
fakultativ durch eine oder s   zwei C-C4-Alkylgruppen substituierte
1,2,4-Triazolylgruppe oder eine Imidazolylgruppe, die fakultativ mit bis zu
drei C1-C4-Aikyigruppen substituiert ist oder fakultativ mit einer
C1-C4-Aikyi- oder CF3-Gruppe substituiert und an oinen Benzol-, Pyridin-
oder Pyrimidinring kondensiert ist, weicher durch mindestens sine
C1-C4-Aikyi- oder C-C4-Aikoxygruppe substituiert sein kann, oder aber sine
Pyridylgruppe ist, die fakuitativ durch sine C1- C4-Aikyl- oder CF3-Gruppe
substitulert ist. 10      19. Veriahren nach elnem beliebigen derAnsprfche
I bis 16, bel dem X 2-Methytimidazol4,5-c]pyrid-1-yi, Imidazol-1-yi,
Benzimidazol-1-yi, 2-Methylbenzimidazoi-1-yl,
3,5-Dimethyl-1,2,4-triazoi-4-yi, 2-Trifiuommethyl- -  ;----
idnazo4,5-c]pyrid-1-yI,  2-Butylimidazo[4,5-c]pyrid-1-yi,
2-Methylimidazo[4,5-c]pyrid-3-yi,  2-Methylimi- dazo[1,2-a]pyrid-3-yi,
2-Ethy1imidazo[4,5-c-pyrid-1-yI,
7-Methoxy-2-methyiimidazo[4,5-d]pyrimid-3-yi,
2-Methytimidazo[4,5-c]pyrid-3-yi,
2,4,6-Trimethylimidazo-[-4,5-c]pyrid-1-yi, 2,4-Dknethylimidazoi-1-yi, 2- 15
Methyllmidazol-1-yi, 2,4,5-Trimethylimidazoi-1-yi, 4-Methyiimidazol-1-yi,
2-Methylpyrid-3-yi, 2,6-Dimethylpy- rid-3-yi, 3,5-Dknethyl-1
,2,4-triazol-1-yl, 4-Methylaxazol-5-yi, 2,4-Dimethyithiazol-5-yi,
6-Methylimidazo 11,2-b]thlazol-5-yl oder 4-Methylthiazol-5-yl st. 20.
Verfahren nach einem beliebigen derAnsprflche 1 bis 5oder8, 9 oder10, bel
demdie Verbindung mit der Formrl (I)
4-(2-Chlorphenyl)-1,4-dihydro-2-ethoxycarbonyl-6-methyi-2-[4-(2-methyiimida
zo-[4,5-c]pyrid-1- 20  yi)pheny]-5-[N-(2-pyridyl)-carbamoyl]pyridin,
4-(2-Chlorphenyi)-1,4-dihydro-3-ethoxycarbonyl-8-methyf-2-[4-
(2-methylimidazo[1
,2-a]pyrid-3-yi)-phenyl]-5-[N-(2-pyridyl)-carbamoyl]pyrldin,
4-(2-Chlorphenyl)-1
,4-dihydro-3-ethoxycarbonyi-6-methyl-2-[4-(2,4,6-blmethylimidazo[4,5-c]pyri
d-1-yl)pheny W-i-5N-(2-pyridyl)carbamoyllpyridin oder
4-(2-Chlorphenyl)-1.4-dihydro-3-ethoxycarbony-6-nmethyl-2-[2-(2-
mnehiyllmidazo[4.5-c]pyrid-1-yi)-pyrld-5-yi]-5-[N-(2-pyridyl)carbamoyqpyrid
in ist. 



25      21. VerFahren nach Anspruch 9, be! dem die Verbindung mit der
Formel (VI) In Losung mit sinem optischen Isomeren von
4-(2,4-Dkchlorphenyl)-5,5-dimethyl-2-hydroxy-1,3,2-dioxaphosphofinan-2-oxld
versetztwird, um -  - -    esine Losung von diastereomeren
Cyanoethylester-Saizen zu bilden, sines der diastereomeren Saize durch
fktlonlertes Umkristallisleren aus der Losung abgetrennt wird und ein
getrenntes opisches isomeres der Ver- bindung mit der Forrnel (VI) aus
diesem einen Salz isoliert wird. 30 Revndlications Revndlications pour lea
Etats Contractants sulvants AT, BE, CH, DE, FR, GB, IT, Li, LU, NL, 35   SE
1. Compos6 de formule (I); *40                              ~~~~~~~~~~~~0
0 xo~~~~ ~~~~~~~ 2_ N-C                           C-Z c3    H      Y-X H 45
(I) 50 dens laquelle R repr6sente un groupe phenyle ou phenyle portant un
ou plusieurs substituants choisis ind6- pendmrnment entre des groupes
nitro, halogeno, alkyle en C1 A C4, alkoxy en C, A C4, aryl-(alkoxy en C1 a
C4). fluoralkoxy en C, A C4, alkylthio en C, A C4, alkylsulfonyle en C1 A
C4, hydroxy, trifiuorom6thyle et cyano, ou s5   blen un groups phenyle
condens6 avec un noyau dioxolane; RI at R2 reprdsentent chacun
independamrnment H ou un groupe alkyle en C1 A Ca, ou bien R1 et R2
compiftent oonjontsrnent un groupe pyrrolidinyle, pip6ridino, morpholino,
pipbrazinyle, N-(alkyle en C1 A C4) pip6razinyle ou N-falcanoyle en C2 b
C4)-pipkrazinyle; 56    EP 0 310 386 B1 ou R2 repr6sente H ou un groupe
alkyle en C, a C4 et R1 repr6sente un groups CN, cycloalkyle en C3 a C7,
aryle, hetero-aryle ou alkyle en C, a C4, ledit groups alkyle en C0 A C4 du
groupe R1 portant un ou plusleurs substituants cholsis chacun
independamment entre des groupes cycloalkyle en C3 A C7, (alkoxy en C, A
C4)- carbonyle, aryle et h6teroaryle; 5   Z est choisl entre des groupes
alkoxy en C, A CB, aryl-(alkoxy en C, A C4), hydroxy et -NR4Rs dans
lesquels chacun des groupes R4 et R5 represente Independamment H ou un
groups alkyle en C, A Ca, ou blen R4 et R5 



completent conointement un groupe pyrrolidinyle, pipeildino, morpholino,
piperazinyle ou N-(alkyle en C1 A C4)- piperazinyle; Y repr~sente un groups
1 ,4-phenylene ou pyridine-2,5-diyle, 10  et X represents un groups
h6terocyclique aromatique penta- ou hexagonal contenant un ou plusieurs
atomes d'azote dans son noyau, noyau qul peutetre condens6 A un noyau
benzene ou A un autre noyau het6rocyclique aromatique pents- ou hexagonal
contenant un ou plusieurs atomes d'azote, un ou plusieurs de ces noyaux
h6t6rocycllques contenant egalement facultativement un atome d'oxygene ou
de soufre, et portent facultati- vement un ou plusleurs substituants
choisis independsmment entre des groupes alkyle en C, A C4, alkoxy en 15
C1 A C4, halogeno, CFs et CN; et ses sels pharmaceutiquement acceptables,
le terms larylew ddslgnant un groups phenyle ou phenyle portant un ou
plusieurs substituants choisis entre des groupes halogeno,
trifluoromethyle, alkyle en C, a C4, hydroxy, alkoxy en C1 A C4, (alkoxyen
C, A C4)-carbonyle, sulfamoyle et CN, 20  le terms mhetro-aryle" dans la
definition de R1 dbsignant un groups heterocyclique aromatique penta- Cu
hexa- gonal contenant un ou plusieurs h6tero-atomes cholsis indpendamment
entre N, 0 et S, pouvant etre facul- tativement condense A un noyau benzbne
et pouvant etre facultativement substitue dans au moins un des *
noyaux cholsis entre le noyau heterocyclique et le noyau benzane condense
avec un Cu plusleurs substituants cholsis independamment entre des groupes
alkoxy en C, A C4 et halogeno, et le terms "halogeno" dlsignant 25  un
substituant fluoro, chloro, bromo ou lodo. 2. Compose sulvant la
revendication 1, repondant A la formule (ia): 0 so ~~~~~~~~~~~RN, isa 3
IF      2 HH 'X (Ia) adens laquelle R repr~sente un groupe phdnyle Cu
phenyle portant un ou plusleurs substituants choisis entre 4o  des groupes
nitro, halogeno, alkyle en C1 A C4, alkoxy en C, A C4, aryl-(alkoxy en C, A
C4), alkylthlo en C, A C4, alkylsulfonyle en C, A C4, hydroxy,
trifluoromethyle et cyano; R1 et R2 representent chacun ind6pendamment H ou
un groupe alkyle en C, a Co, ou bien les deux groupes peuvent itre reunis
l'un A I'autre pour former un groups pyrrolidinyle, piperidino, morpholino,
piperazinyle, N- (alkyle en C, A C4)-plpdrazinyle ou N-(alcanoyle en C2 A
C4)-piplrazinyle; 4s  Cu bien, R2 represente H ou un groups alkyle en C, A
C4 et RI represente un groups CN, cycloalkyle en C3 A C,, aryle,
heteroaryle ou bien un groups alkyle en C, A C4 portant un ou plusieurs
substituants choisis entre des groupes cycloalkyle en C3 A C,, (alkoxy en
C, a C4)-carbonyle, aryle Cu hLteroaryle; 



R3 reprhsente un groups alkyle en C, da C6 Ou aryl-(alkyle en C, A 04); X
represente un groups heterocyclique aromatique penta- ou hexagonal
contenant un ou plusieurs atomes 60  d'azote, qui pout itre facultativement
condense A un noyau benzene ou A un autre groups heterocyciique aro-
matique hexagonal contenant un Cu plusleurs atomes d'azote; et qui peut
porter facultativement un ou plu- sieurs substituants choisis entre des
groupes alkyle en C, a C4, alkoxy en C, a C4, halogeno, CF3 et CN; ou un de
ses sels pharmaceutiquement acceptables. 3. Compos6 sulvant la
revendication 1, de formule (la): 55 57    EP 0 310 386 B1 .0 .,
~~~~~~R\N  tCo R3 CE3  {     1~~~ co2 R2f 5I CH3~ 3~~~~ (Ia} ~~' ~~ dans
laquelle R represente un groupe phenyle ou phenyie portant un Cu plusieurs
substituants choisis entre des groupes nitro, halogeno, alkyle en C, a 04,
alkoxy en CG A C4, aryl-(alkoxy en C, A 04), alkylthio en C, A C4,
alkylsulfonyle en CG A C4, hydroxy, trifluoromethyle et cyano; 15  RI et R2
reprnsentent chacun Independamment H ou un groupe alkyle en GI A Co, ou
blen les deux groupes peuvent etre r6unis pour former un groupe
pyrrolidinyle, pip6ridino, rnorpholino, piperazinyle, N-(alkyie en C, a
C4)-pip6razinyle ou N-(alcanoyle en C2 A C4)-pipdrazInyle; ou R2 representh
H ou unl groups alkyle en C, A C4 et R1 represente un groupe CN,
cycloalkyle en C3 A 07, .sryle, h6teroaryle ou un groups alkyle en CG A C4
portant un ou plusleurs substituants choisis entre des groupes 20
cydoalkyle en C3 A C7, (aikoxy en C, a C4)-carbonyle, aryle ou heteroaryle;
R3 reprisents un group. alkyle en C, A Cs ou aryl-(alkyle en CG A C4); et X
represente un group. heterocyclique aromatique penta- ou hexagonal
contenant un ou plusleurs atomes d'azote dans son noyau; noyau qul peut
etre facultativement condense a un noyau benzene ou A un autre noyau
het6rocyclique aromatique penta- ou hexagonal contenant un ou plusleurs
atomes d'azote, au moins 



25  un de ses noyaux heterocydiques contenant egalement un atome d'oxygene
ou de soufre; groupe qui peut porter facultativement un ou plusleurs
substituants cholsis entre des groupes alkyle en CI A 04, alkoxy en CI da
C4, halogeno, CF3 et CN; et sea solo pharmaceutiquement acceptables. 4.
Compose suivant la revendication 1, de formule (lb): 30 -.-: .1  0 R
Ii      R IN- I-         I 0&4RS '                             ~~~~~~~~R 35
CH3 (Iib)          X 40 dans laquelle R, R' et R2 repondent aux definitions
mentionnees dans la revendication 3; chacun des groupes R4 at R6 represente
Independamment H ou un groupe alkyle en CG A Co, ou bien les deux groupes
peuvent Aitre reunis pour former avec l'atome d'azote auquel Us sont fixes
un groups pyrrolidinyle, pipdridino, morpho- llno, piperazinyle, ou
N-(alkyle en C, a C4)-piperazinyle ; et X repond A la definition suivant la
revendication 2 :      45  ou 3. 5. Compose suivant la revendication 1,
dans lequel Z represente un groupe ethoxy, methoxy ou benzyloxy substiu6
sur le noyau avec un halogene. 6. Compose suivant 'une quelconque des
revendications prdcedentes, dans lequel R represente un groupe
2-chloroph6nyle, 2-trifluoromethoxyphenyle, 2,4-dlifuoroph6nyle,
4-cyanoph6nyle ou 1 ,3-benzodioxo- ,D  Ie4-yle. 7. Compose sulvant l'une
quelconque des revendications precedentes, dans lequel RI repr6sente un
group. pyrld-2-yle, 4- ou 6-mrthylpyrid-2-yle, thiazole-2-yle, 4- ou
5-methylthiazole-2-yle, 5-mdthylthiadiazo- le-2-yle,
5-m~thyloxadiazole-3-yle, &methyllsoxazole-3-yle, benzothiazole-2-yle,
5-6thoxybenzothiazole-2-yle ou 1-m6thylimidazole-2-yle. u5      8. Compose
sulvant l'une quelconque des revendications I a 6, dans lequel R2
represente H et R' repr6- sente H, un groupe alkyle en C, A C4, pyridyle,
thiazolyle ou 1-(phdnyl)ethyle. 9. Compose sulvant l'une quelconque des
revendications I A 8, dans lequel X represente un groupe oxa- zolyle ou
thiazolyle substitud facultativement avec jusqu'A deux groupes alkyle en C,
a C4, Ou un groupe imi- 58  
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dazolyle substitub facultativement avec un groupe alkyle en C, a C4 Ou CF3
et condense A un noyau oxazolyle ou thiazolyle. 10. Compos6 sulvant l'une
quelconque des revendicatlons 1 a 8, dans lequel X represente un groups
1.2,4- -7                triazolyle substitu6 facultativement avec un ou
deux groupes alkyle en C, A C4, Ou un groups imidazolyle subs- -   titu6
facultativement avecjusqu'a trois groupes alkyle en C1 A C4, Ou substitu6
facultativement avec un groupe .~                alkyle en C, A C4 Ou CF3
et condens6 A un noyau benzene ou pyridine ou pyrimidine qui peut etre
substitu6 avec au mons un groupe alkyle en C, a C4 Ou alkoxy en C, a C4; Cu
un groupe pyridyle substitu6 facultative- ment avec un groupe alkyle en C,
A 04 Cu CF3. 11. Compos6 sulvant la revendication 9 ou 10, dans lequel X
represente un groupe 2-mrthyilmidazol4,5- -:     10  c]pyrld-1-yle,
imidazole-1-yie, benzimidazole-1-yle, 2-m6thylbenzimidazole-1-yle,
3,5-dimdthyl-1,2,4-triazole- 4-yle,
2-trifluorom6thylimidazo[4,5-clpyrid-1-yie,2-butylimidazo[4,5-c]pyrid-l-yle
, 2-mhthylimidazo[4,6-b]pyrid-3-yle, 2-m6thylimidazo[1,2-a]pyrid-3-yle,
2-6thylimidazo[4,5-cjpyrid-1-yle, 7-me-
thoxy-2-methylimidazo[4,5-d]pyrlmid-3-yle,
2-m6thylimidazo[4,5-c]pyrld-3-yle, 2,4,6-trnmthyllmidazo[4,5-
cipyrid-1-yie,   2,4-dimethyllmidazole-1-yie,   2-mdthyllmidazole-1-yle,
2,4,5-trim6thylimidazole-1-yle, 15   4-m6thyllmidazole-i-yle,
2-m6thylpyrid-3-yle, 2,6-dimethylpyuid-3-yle,
3,5-dimethyl-1,2,4-triazole-1-yle, 4- :me6thyloxazole-5-yle,
2,4-dim6thylthlazole-5-yie, 6-methytlmidazo[1,2-b]thiazole-5-yle ou
4-methylthiazole-5- yle. 12. Compos6 suivant la revendlcation 1, qui est la
4-(2-chlorophenyl)-1 ,4-dlhydro-3-6thoxycarbonyl-6-mA-
thyl-2[4-(2-methylimidazo[4,5-cjpyrld-1
-yl)ph6nyl]-5-(N-(2-pyridyl)-carbamoyl]pyridine, la 4-(2-chloroph6nyl)- 20
1,4-dihydro-3-6thoxycarbonyl-6-methyl-2-[4-(2-m6thylimidazo[1,2-a]pyrid-3-y
l)phenyl]-5-[N-(2-pyridyl)carba moyl]pyridine, la
4-(2-chloroph6nyl)-1,4-dihydro-3-6thoxycarbonyl-6-methyl-2-[4-(2,4,6-trimet
hylimidazo[4,5- c]pyrid-1-yl)ph6nyl]--[N-(2-pyridyl)carbamoyl]pyridine ou
la 4-(2-chlorophgnyl)-1 ,4-dihydro-3-Athoxycarbonyl-
6-methyl-2-[2-(2-mothylimidazo[4,5-c]pyrid-1-yl)pyrid-5-yl]-5-[N-(2-pyridyl
)carbamoyl]pyridine. 13. Isombre optique dedouble d'un compose suivant
l'une quelconque des revendications pr6c6dentes. 25      14. Composition
phamnaceutique comprenant un composA suivant lune quelconque des
revendications prec6dentes et un diluant au support phanmaceutiquement
acceptable. 15. Compose suivant lune quelconque des revendlcations
pr6cedente3, destinb A etre utilise en mbdecine. 16. Utilisation d'un
compose suivant l'une quelconque des revendications precedentes pour la
production d'un m6dicament destin6 au traitement d'etats allergiques et
inflammatoires. *;            s30      17. Compos6 de formule (IV): R
0 



C-ORg 35 0          Y-X 40 . -----
IV) 45   dans laquelle Y repr6sente un groupe 1 ,4-phdnylene ou
pyridine-2,5-dlyle et R, R3 et X repondent aux defini- tions suivant la
revendication 2 ou 3. Revendications pour les Etats contractants suivants:
ES, GR co      1. Procede de preparation d'un compose de formrule (I): 55
59    I 1111111l 1111111 11111 111l!11 I ll EP 0 310 386 B1 ....    .   .
~~~R1    0          0 N-C           C-Z , ~~~~~~~~~~~~~~CH
3       Y-X S~~~~~~~~~~~~ 4. 10 dans laquelle R represente un groupe
phdnyle ou ph6nyle portent un ou plusleurs substituants cholsis ind6- 15
pendlarment entre des groupes nftro, halog6no, alkyle en C, A C4, alkoxy en
C1 A 04, aiYl-(alkoxy en CI A 04), fluoralkoxy en C, A Q4, alkylthio en C,
A C4, alkylsulfonyle en C, A c4, hydroxy, trifluorom~thyle et cyano, ou un
groups ph6nyle condsns6 A un noyau dlioxole; RI et R2 repr6sentent chacun
lnd~pencdarment H ou un groupe alkyle en C, A Cs, ou bien RI et R2
complftent conjointement un groupe pyrrolidinyle, pipdridino, morphollno,
pip6razinyle, N-(alkyle en C, A C4)-pip6razinyle 20  ou N-(alcanoyle en 02
A C4)-pip~razlnyle; au R2 reprhsente H ou un groups 2lkyle en C, A C4 at RI
represents un groups CN, cydloalkyle en C% a C7, aryle, h~t~ro-aryle ou un
group. alkyle en C, A 04, ledit groups alkyle en C, ai c4 de RI portant un
ou plusieurs aubstituants choisis chacun Ind~penclarment entre des groupes
cycloalkyle en C3 A C07, (alkoxy en C1 A C4)- curbonyle, ayle et
h6t6roaryl.. 2s  Z est cholsi entre des groupes alkoxy en C, A CG et
aryl-(alloxy en C, A 04). -        ~~~Y reprhsente, un groups 1,4-ph~nylbne
ou pyridlne-2,5-diyle, et 



X represente un group. h~t6rocyclique aomatique penta- ou hexagonal
contenant un ou plusieurs atomes d'azota dans son noyaut noyau qui peut
htra condansy A un noyau benzn4 ou Ai un autrC noyau h6terocyclaque
aromatique paent- ou hexagonal contenant un ou plusieurs atomes d'azote, un
ou plusieurs de cue noyaux *:  het rocyriques contenant 6galement
facultativement un atome d'oxyglne ou de soufre, et portant facultati-
vement un ou plusleurs aubstituants chopsis ind6pendammo nt entre des
groupes allyle en C, A C4, alloxy en :.  A Co , haiogdno, CF2 et CON at de
sea aseo phangrceutiquement acceptables, Is terms aryleM dosignant un
groupe phinyle ou ph6nyle portent un ou plusleura aubstituants cholsis
entre des ;:  groupes halog6no, c rifluoromsthyln , allyle aen Ce A 4e
hydroxy, alkoxy en C A c4, (alk a C7koxy en C 4)-carbonyl, sulfamoyle aet
N, ..I.ltermsehtro-aryle"cdens la d~finition de RI d6signantun groups
h6t6rocycliquearomatique pants- ou hexa- -         aoaieetouegonal
contenant un ou plusieurs h6t~ro-atomes choisis ind6pendamment entre N, On
tS, at qui peut d tre facul- tativement condens a A un noyau blenztne at qu
peut porter facultativement dens au mofs un noyau choisi 4 v entre le noyau
h6ttrocyclque et ls noyau banzhna condens6, un ou plusbaurs substituants
choisis entre des groupes alkoxy en C, A C4 at halogeno, at Is terms
whaloge now ddsegnant un groups fluoro, chloro, brono ou liodo, -dans
letruel un composA de forldule Ri HO, un compos6 do formgula (un) at un
chtoestcr da formula (all) sont amen6s A r6egir ensemble pour former Is  om
de formule (da frt) 45 Ri      0
Co R3 i t                                                         C2R ii
<~~~~~~~~~~2 R2                                                          C
.CH           NH ~~~~~~~~~3                           2II 55 formules dons
lesquelles R3 represente un groupe alkyle en C, A Co ou aryl-(alkyle en C,
A C4). * --    - ...2. Proc6d6 suivant la revendication 1, dans lequel le
compos6 de fonnule RCHO, Ie compose de formula *(1) at le c6toester (111)
sont chauff6s ensemble A une tempirature de 60 A 1300C dans un solvant
organique. 60    310386 BI          I 111~~~~~11 IIIHIU 11 1 1111filI  i EP
0 310 386 El 



3. Procede de preparation d'un compose de fornule (I) suivant la
revendication 1, dans lequel un compos6 de formule (IV)3 0 C -OR3 -: .:
: ~10                                            \ 0         Y-X (IV) 15
dans laquelle R, X et Y repondent aux definitlons sulvant la revendication
1 et R3 represente un groupe alkyle en C1 A Co ou aryl-(alkyle en C1 A C4),
est amene A rdagir avec un compose de formula (11) suivant la revendi-
cation 1. 4. Proced6 suivant la revendication 3, dans lequel le compose de
formule (IV) est prepare par reaction d'un compose de formule RCHO et d'un
cetoester de formule (111) suivant la revendication 1 et le compos6 de 20
formula (IV) est Isole. 5. Proced6 sulvant la revendication 4, dans lequel
le compose de formule RCHO et le ctoester de formule (Ill) sontagites
avecde I'alcool isopropylique et de la piperidine A temp6rature amblante,
le melange reactionnel est evapore et l'hulle resulante est trituree avec
de Neau, filtree et recristalllb e dens l'acetate d'ethyle, ce qui donne Io
compose de formule (IV), et le compose de formule (IV) est chauffe avec le
compose de formule (11) 25  dans un solvent pour produire le compose de
formule (1) qui est s~par6 par filtration, lavage et deshydratation sous
vide. 6. Procede de preparation d'un compose de formule: 30
0 .~~~~~~~~~~~~~~~R . R 7 L;.      353
t dens laquelle R, R1, R2, Y et X repondent aux definitions suivant la
revendication 1, qui consists A reduire un compose de formule (I) suivant
la revendication 1, dens laquelle Z represente un groups benzyloxy, avec
I'hydrogene en presence d'un catalyseur. 40      7. Proced6 de preparation
d'un compose de formule (lb): R       0            0        4 H   R   .
R 45                             R                         \ R2
R CH3   N   YX H 50                               ~~~~~~~~~~(Ib) 



; .                dens laquelle R, RI, R2, Y et X repondent aux
definitions suivant la revendication 1 et chacun des groupes R4 et R5
represente Independamment H ou un groupe alkyle en C1 a C6, ou bien R4 et
R5 completent conjointement un groups pyrrolidinyle, piperidino,
morpholino, piperazinyle ou N-(alkyle en C1 A C4)-piperazinyle, qui
consisto 65   a faire reagir l'acide correspondant repondant A la formule
suivant la revendication 6, ou un d6rive reactif de I'acide tel qu'un
chlorure d'acide, avec i'ammoniac ou une amine de formule NHR4R6. 8.
ProcWd6 de preparation d'un compose de formule (1) suivant la revendication
1, qul consists A faire reagir un compose de formule (VM: 61    ...   ....
.   .                                              *
~~~~~~~~~~~~~~~~~~~~~~~~~C   L   M   -5 EP 0 310 386 B1 0 ;
~~~~~~~~HO-C.       2R2 3 .51
1 .s                                 ~~~~~~~~CR3  J Y-X H avec un composA
de formule HNR1 R2 dans laquelle R, R1, R2, XetY r~pondent aux d~finitions
suivantlIareven- dication I et R3 repr~sente un groupe alkye en C, A Ca ou
aryl-(alkyle en C, A C4). 9. Procbd6 sulvant lia revendlcation 8, dans
lequel Ie compos6 de formule MV est pr~par6 par hydrolyse 18 d'un coompos6
do formule.(VI): NC-CH -CH  -                     3 2 2
2CR 20 CH        Y-x H (VI) * .    10. Proc~dAsuivantIa revendication
9,dans lequel le cmposA dofoffnule (VI) est pr~parA en faisant riagir
ensemble un compose  de fornule R-CHO suivant la revend.catlon 1, un
cYtoester do formule (Iio ) suivant la reve-f  on 1  et  le ris
3-aminobut-2-pnoatl de 2-cyanCthyle. :-     911. Proc6de suivant la
revendication 1,823,4,5 ou 10, dans lequel le cstoesterdd forruule (OII)
est prepaer par r6act-on d'un compora do formulf: 4;^ ~~~~NC-YH-R-X- AC2 



35 avec To zinc et un composa do formule BrCH2COZ dans laquelle X, Y et Z
r~pondent aux d~finltions suivant * .    Ia revend.cation 1. 12. Procidh
suivant la revendication 1, 2, 4,5 ou I11, dens lequel Ie c~toester de
formule (III) ost pr~panS par rhaction d'un composd do formula XH avec une
L)-halog~noac6toph6none en pr~sence de carbonate de 40 potassium dans un
solvant anhydre, ce qul donne un compos6 de formulo: X-Y-COCH3I 45 qui est
ensuite amen6 A r6agir avec un composA de formule (Z2)CO on pr6sence
d'hydrure do sodium, Y reprA- _ 1. x. ...... . ..... . sentant un
groupelI,4-ph6nyl~ne et X,Zeotissubstituant halogdno r~pondent aux
d~finltons suivantIa reven- dication 1. -*    .     ~~13. ProoddA suivant
r'une quelconque des revendications I A 5 ou 8 A 12, dans lequel Z
ropr~sente un groups 6thoxy, m~thoxy ou benzyloxy facultativement substitud
avec un halog~ne. so      14. Procede suivant ane quelconque des
revendications pr9c~dentes, dans lequel R reprasente un groups
2-chlorophdnyle. 2-trlfluormm~thoxyphinyle, 2A4-Afuoroph6nyle,
4-cyanoph~nyle ou I1,3-bmnzodioxo- 15. Procudn sucvpnt dne quelconque des
revendications pr1cdentes, dens leoqul RI repr6sente un group. pyrld-2-yle,
4- ou 6-mhthylpyrid-2-yle, thiazole-2-yle, 4- ou 6-m6thylthiazolo-2-yle,
5-m~thylthiadlazo- 55 Ie-2-yle, 5-mdthyioxadiazole-3-yie,
5-m~thyllsoxazole-3-yie, benzothiazole-2-yie ou 5-Athoxybenzothiazole-2-
y-e, ou r -mathyleim3azole-2-yle. 18. Procedb sulvant lne quelconque des
revendications I A 14, dans lequel R2 reprfonnue H et RI repre- sente H, un
group. ulkyle en Cf A C4, pyridyle, thdazolyle ou 1-(phXnyleathyle. 62
17. Proc6d6 suivantl'une quelconque des revendications precedentes, dans
lequel Xrepresente un groups oxazolyle ou thiazolyle facultativement
substitu6 avec jusqu'a deux groupes alkyle en C1 A C4, au un groupe
imidazolyle facultativement substitue avec un groups allyle en C1 A C4 Ou
CF3 et condens6 A un noyau oxa- zolyle au thiazolyle. . _   5  18. Procbde
sulvant l'une quelconque des revendications I 1 B, dans lequel X represente
un groupe 1,2,4- triazolyie facultativement substitu6 avec un Cu deux
groupes alkyle en C1 A C4. Ou un groups imidazolyle facul-
tativementsubstitue avec jusqu'd trols groupes alkyle en CI A C4, Ou
facultativementsubstitu6 avec un groups - .         alkyie en C1 b C4 Ou
CF3 et condens6 A un noyau benzene ou pyridine ou pyrimidine qul peut etre
substitu6 avec au molns un groups alkyle en C, b C4 ou alkoxy en C1 A C4;
Ou un groupe pyridyle facultativement subs- 10  titu6 avec un groups alkyle
en CG A C4 Ou CF3. 



19. Procede sulvant l'une quelconque des revendications I A 16, dens lequel
X repr6sente un groupe 2- m6thyltmidazo[4,5-rcpyrid-1-yle, imidazole-1-yle,
benzimidazole-1-yle, 2-m6thylbenzimidazole-1-yle, 3,5-
dim6thyl-1,2,4-triazole-4-yte,  2-trluorom6thylimidazo[4,5-c]pyrid-1-yle,
2-butylimidazo[4,5-c]pyrld-1-yle, 2-mdthyltmidazo[4,5rb]pyrid-3-yte,
2-m6thylimidazol1 ,2-a]pyrid-3-yte, 2-6thylimidazo[4,5-c]pyrid-1-yle, 7-me-
15  thoxy-2-m6thylimidazo[4,5-dlpyrimid-3-yle,
2-mdthylimidazo[4,5-c]pyrid-3-yle,2,4,6-trimhthyllmidazo[4,5-c]py-
rid-1-ye,    2.4-dimethylimidazole-1-yle,    2-methylimidazole-1-yle,
2,4,5-trimethylrmidazole-1-yte, 4-methylimidazole-1-yle,
2-m6thylpyrld-3-yle, 2,6-dlmdthylpyrid-3-yle,
3,5-dim6thyl-1,2,4-triazole-1-yle, 4- -            m6thyloxazole-5-yle,
2,4-dimdthylthiazole-5-yle, 6-m6thylimidazo[1,2-b]thiazole-5-yte ou
4-methylthlazole-5- yle. 20     .20. Procede sulVant l'une quelconque des
revendications I a 5 ou 8, 9 ou 10, dans lequel le compos6 de formule
(I)est la
4-(2-chloroph6nyl)-1,4-dihydro-3-6thoxyearbonyl-68m6thyi-2-[4-(2-m6thylimId
azo[4,5-clpyrid- 1-yI)phenyU-5-[N-(2-pyrtdyl)-carbamoyllpyridine, la
4-(2-chloroph6nyl)-1,4-dihydro-3-6thoxycarbonyl-6-m4-
thyl-2-[4-(2-methyllnidazo[1
,2-a]pyrid-3-y)ph6nyl]-5-[N-(2-pyridyl)carbamoyltpyridine,  la
4-(2-chlorophinyl)-1,4-dihydro-3-6thoxycarbonyl-6-m6thyl-2-[4-(2,4,6-trimit
hyllmidazo[4,5-c]pyrid-1-yI) phd- 26
nyl]-5-[N-(2-pyridyl)carbamoyl]pyridine ou la
4-(2-chlorophinyl)-1,4-dihydro-3-6thoxycarbonyl-6-mdthyl-2-[2- --
.(2-methylImidazo[4,6-c]pyrld-1-yl)pyrid-5-yi]5-[N-(2-pyrldyl)carbamoylJpyd
dine. 21. Procede sulvant la revendlcatlon 9, dans lequel le compose de
formule (VI) est traltt avec un isomare optique de
4-(2,4-dlchlorophenyl)-5,5-dim6thyl-2-hydroxy-1
,3,2-dioxaphosphorinane-2-oxyde en solution pour former une solution de
sels dlast6reo-isombres d'ester cyan6thylique, I'un des sels
diast6reo-isombres est 3o  s6pare de la solution par recristallisation
fractionnee et un isomere optique d6doubl6 du compose de formule (VI) est
separe de ce sel. 35 40 45 50 63    




