
EP 0 071 819 B2 Description The present invention relates to the use of
novel and known dihydropyridines in medicaments having a posi- tive
inotropic action, novel compounds from this class of 5 substances,
medicaments containing them and their prep- aration. It has already been
disclosed that 1,4-dihydropyri- dines have vasodilating properties and can
be used as coronary agents and antihypertensives (cf. British Patent 10
1,173,062; British Patent 1,358,951; German Offenlegungs- schrift 2,629,892
and German Offenlegungsschrift 2,752,820). Furthermore, it is known that
1,4-dihydropyridines inhibit the contractility of smooth and cardiac
muscLes and can be used for the treatment of coronary and vascular diseases
15  (cf. A. Fleckenstein, Ann. Rev. Pharmacol. Toxicol. 17, 149-166
(1977)).  Knowing these properties of the dihydro- pyridines, it was not
foreseeable that the compounds according to the invention from this class
of substances do not have a contraction-inhibiting but a contraction- 20
augmenting, positive inotropic action on heart muscles. The invention
relates to the use of 1,4-dihydro- pyridines of the general formula (I)
[err] 25                              [err] [err] in which n stands for 0,
1 or 2, 30  R a) stands for hydrogen, a straight-chain, branched, cyclic,
saturated or unsaturated aliphatic hydrocarbon radical which optionally
contains 1 to 3 identical or different hetero chain members from the group
consisting of 35  0, [err] (m = 0.1 or 2), =[err]-[err] and [err] this
hydrocarbon radical being unsubstituted or substituted by halogen, [err]
hydroxyl, aryl or heteroaryl or b) stands for an aryl or heteroaryl
radical, these This is the replacement sheet Date:  27/2/93    



- 2 - radicals optionalLy carrying 1 to 5 identical or different
substituents from the group consisting of aryl, alkyl, aLkenyl, alkinyl,
alkenoxy, alkinoxy, aralkyl, acyl, alkylene, dioxyalkylene, halogen, [err]
5  NO, CN, [err] or [err]  it being possible for the alkyl, alkoxy and aryl
radicals of the abovementioned substituents in their turn also to be
substituted by halogen, [err] or [err] or c) stands for the radical [err]
the radicals RI, [err] 10  [err] mentioned under a), b) and c) having the
meaning given below, [err] a) stands for one of the substituents mentioned
under [err] but does not have to be identical thereto, or 15 b) stands for
the radicaLs NHRI or [err] [err] 20 RI, [err] and RX having the meaning
given below, or the substituents R 1 and R2 together form a 5- to
8-membered, saturated or unsaturated ring which optionally contains 1, 25
2 or 3 identical or different ring members from the group consisting of 0,
[err] NRI and CO and which contains 1 to 3 identical or different
substituents from the group consis- ting of haLogen, hydroxyl, alkyl,
aLkoxy, aryL or araLkyl, R3 stands for one of the substituents mentioned
under R2 30  and is identical thereto or differs therefrom, only one of the
two substituents R  or R  each standing for aLkoxy, aLkythio or [err] R4 a)
stands for hydrogen, [err] (m = 0, 1 or 35 2), haLogen, This is the
replacement sheet Date: 27/2/93    - 3 - [err] [err] [err] 



[err] 5                     [err] [err] [err] having the meaning given 10
below, or b) stands for a branched or unbranched, cyclic, saturated or
unsaturated aliphatic hydrocarbon radical which is unsubstituted or
substituted by halogen, OH, CN, alkoxy, alkylthio, aryloxy, [err] or 15
[err] RV, RVII and RVIII having the meaning given below, or 20  c) stands
for an aromatic hydrocarbon radical or for a 5- to 7-membered saturated or
unsaturated hetero ring having 1 to 4 identical or different hetero members
from the group consisting of 0, [err] -N= and NR , this hetero ring being
linked to the dihydropyridine ring either via a 25  carbon atom or a
nitrogen atom, it being possible for the aromatic hydrocarbon radical and
the hetero rings to carry 1 to 3 identical or different substituents from
the group consisting of halogen, [err] atkyl, alkoxy, aryl and 30 [err] 35
d) stands for the radical This is the replacement sheet [err] [err]
Date:    - 4 - in which X denotes oxygen, sulphur or [err], and Y stands
for a single bond, 0, S or [err], and [err] has the meaning given for [err]
and is identical to the substituent [err]  or differs therefrom, or 5 e)
stands for the radical [err] in which 15  n , [err]  have the meaning given
for n, [err] and are identical thereto 



or differ therefrom, and [err]   are identical or different and each stand
for a radical, minus one hydrogen, of the substituents mentioned for R4
under a) to d), or 20  R2 and R4 together form a branched, unbranched,
saturated or unsaturated 5- to 8-membered ring which can contain 1, 2 or 3
identical or different ring members from the group consisting of 0, CO, CS,
[err], =N-, NRI, [err] (m = 0, 1 or 2) and [err] and which is unsubstituted
or substituted 25 by halogen, hydroxyl, alkoxy, aryl, aralkyl or - [err] 30
or disubstituted by a straight-chain or branched alkyLene chain having 3 to
8 carbon atoms, it being possible for this common ring of [err] and [err]
also to be directLy fused to the common ring of R1 and R2, the radicals
[err] 35  [err] and RVIII having the meaning given below, R5 has the
meaning given for R4 and is identical to R4 or differs therefrom, or R5 and
R3 together form a ring which is identical to the ring formed by [err]and
R4 or differs therefrom, This is the replacement sheet Date:    - 5 - [err]
stands for hydrogen, alkyL or halogenoalkyl, and R7 a) stands for a
saturated, unsaturated, cyclic, straight- chain or branched aliphatic
hydrocarbon radical which is 5  unsubstituted or substituted by halogen,
aryl or hetero- aryl, or b) stands for an aryl or heteroaryl radical which
can contain 1 to 5 identical or different substituents from the group
consisting of [err], halogen, 10  [err] [err] 15 alkyl, aryl, alkenyl,
alkinyl, aLkenoxy, alkinoxy, aralkyl, acyl, alkylene and dioxyaLkylene, it
being possible for t-he abovementioned aLkyl and aryl substituents in their
turn 



also to be substituted by [err]or 20 [err] [err] 25 and in the
abovementioned definitions of the substituents R1 to R8, RI stands for
hydrogen, alkyl, aryl, aralkyl, heteroaryl or acyl, [err] are identical or
different and each stand for 30  alkyl, aryl, aralkyl or heteroaryl, [err]
are each identical or different and stand for hydrogen, alkyl, aryl,
aralkyl or heteroaryl, the alkyl and acyl radicals being unsubstituted or
substituted by halogen, alkylthio, aLkoxy, trifluoromethylnitro or 35
[err]   and [err] are each identical or different and stand for hydrogen,
aryl or aralkyl, or stand for alkyl which is uninterrupted or interrupted
by 0, S or [err], or, together with the nitrogen atom, form a 5- to
7-membered ring which can contain 1 or 2 identical or different hetero ring
This is the replacement sheet Date:    -6- members from the group
consisting of 0, S and [err], or one of the radicals [err] or [err] stands
for an aliphatic acyl group having up to 6 carbon atoms, [err] and[err]are
each identical or different and stand for 5 alkyl, aryL or aralkyl, the
alkyl, aryl, aralkyl, hetero- aryl and acyl radicals mentioned under [err]
to R and under R  to [err], and the hetero ring formed with RVII and [err],
in their turn being unsubstituted or substituted by [err] halogen, lower
thioalkyl, Lower 10  alkyl, Lower alkoxy, aryl or aralkyl, and the
following substituents being mentioned as heteroaryl: thienyl, furyl,
pyryl, pyridyl, quinolyl, isoquinolyl, pyrimidyl, pyridazinyl, quinazolyl,
quinoxalyl, benzo- 15  thienyl, pyrazolyl, imidazolyl, oxazolyl,
isoxazolyl, thiazolyl, triazolyl, oxydiazolyl, pyrazinyl, oxazinyl,
thiazinyl, indolizinyl, indolyl, benzofuranyl, indazotyl,- 



benzothienyl, benzimidazolyl, benzoxazolyl, benzothiazo- lyl,
benzotriazolyl, benzoxadiazolyl, cinnolinyl, phthala- 20 zinyl,
naphthyridinyl or benzotriazinyl, in the form of isomers, isomer mixtures,
racemates and optical antipodes, and of their pharmaceutically accept- able
salts, for the preparation of medicaments having a positive inotropic
action, which are in particular suit- 25 able as cardiac stimulants. This
contraction-augmenting effect is also due to the increase in the Ca++
influx into the cell caused by the compounds according to the inven- tion
which also makes them suitable for treatment of hypo- tensive circulatory
conditions, for reducing blood sugar, 30 for decreasing the swelling of
mucous membranes and for influencing the salt and fLuid balance. The
compounds of the general formula (I) are those which, from a concentration
of 105 g/ml upwards, cause an at least 25% augmentation of the contraction
of the ilo- 35 sated left atrium of the guinea pig heart. The experimental
setup is as follows: The left atria of guinea pig hearts are isolated and
suspended in a thermostat-controlled organ bath, which contains an isotonic
mineral salt soLution, which is This is the replacement sheet Date:27/2/93
- 7 - adapted to the ionic medium and the pH of body fluids, and suitable
nutrients. This organ bath is treated with a gas mixture consisting of
oxygen and carbon dioxide, the carbon dioxide content being such that the
pH of the organ 5 bath remains constant. The Left atria are clamped into
the organ bath, the tension is recorded by means of a force transducer,
which is set to a certain baseline tone. The Left atria are then
continuously stimulated electrical- ly at certain intervals and the
resulting contractions 10  recorded.  After the addition of the active
substance, recording of the contractions is continued. An augmenta- tion of
the contraction of at least 25% is considered a significant positive
inotropic action. The compounds according to the invention of the 



15  general formula (I) can be prepared in different ways using
conventional methods, for example A) by the building up the directly
hydropyridine structure using known dihydropyridine syntheses or B) by
converting functional groups on the dihydro- 20  pyridine skeleton using
known reaction schemes. A) Buildup of the 1,4-dihydropyridine basic
structure The buildup of the 1,4-dihydropyridine basic structure can be
carried out by process in which a) carbonyl compounds of the general
formula (II) 25 0 30 in which R6 and [err] have the abovementioned meaning,
are reacted with ketones of the formula (III) and (IV) [err] 35
[err] in which R2, R3, [err] and R have the abovementioned meaning, and
primary amines of the formula (V) This is the replacement sheet Date:
27/2/93    [err] in which n = 0 and R has the abovementioned meaning, 5 in
the presence or absence of inert solvents, or b) carbonyl compounds of the
formula (II) R-C-R7          () 0 10 in which [err] and [err] have the
abovementioned meaning, are reacted with enamines of the formula (VI) [err]
15 in which [err] and n have the abovementioned meaning, and ketones of the
formuLa (IV) [err] in which [err] have the abovementioned meaning, in the
presence or absence of inert solvents or c) enamines of the formula (VI) 25



[err] in which [err] and n have the abovementioned meaning, 30 are reacted
with ylidene compounds of the formula (VII) [err] 35  in which [err] and
[err] have the abovementioned meaning, in the presence or absence of inert
solvents. B) Conversion of functional groups By converting one or more
functional groups of known dihydropyridines or alternatively of novel This
is the replacement sheet Date: 27/2/93    - 9 - dihydropyridines obtained
by process A) a) to c), compounds of the general formula (I) can also be
prepared according to the invention by conventional methods (cf.
Houben-Weyl, Methoden der Organischen Chemie (Methods of Organic 5
Chemistry, Georg Thieme Verlag, Stuttgart 1966; Organicum, VEB Deutscher
Verlag der Wissenschaften, Berlin 1969; W. Foerst, Neuere Methoden der
praparativen organischen Chemie (New Methods of Preparative Organic
Chemistry), Vol. 1-5, Verlag Chemie, Weinheim 1961; C. Ferri, Reaktionen
der 10  organischen Chemie (Reactions of Organic Chemistry), Georg Thieme
Verlag, Stuttgart 1978; Fieser + Fieser, Reagents for Organic Synthesis,
Vol. 1-8, J. Wiley & Sons, Inc., London 1967. Preferred conversion
reactions are: acid- or base- 15  catalysed hydrolysis, esterification or
transesterifica- tion, lactamization, condensation, acylation, reduction or
cyclization with reagents suitable for each case or of the- intramolecular
type. A particularly preferred reaction is lactonization. For this
reaction, compounds of the general 20  formuLa (I) in which the
substituents [err] and [err] and/or [err] and [err] contain hydroxyl and
carboxylic acid functions, which are free and/or blocked by protective
groups, are cyclized under suitable base- or acid-catalysed reaction
conditions, if desired, after a previous complete or 25  partial
elimination of the protective groups to give the Lactones according to the
invention of the general formuLa (I). 



In German Offenlegungsschrift No. 2,629,892, a few of the possible
preparative methods are described in more 30  detail. Preference is given
to compounds of the general formula (I) in which n stands for 0, 1 or 2,
[err] 35  a) stands for hydrogen, a straight-chain, branched, cyclic,
saturated or unsaturated aliphatic hydrocarbon radical having up to 10 C
atoms which optionally contains 1 or 2 identical or different hetero chain
members from the group consisting of 0, CO, [err]=N- and NR , this
hydrocarbon This is the replacement sheet Date: 27/2/93    - 10 - radical
being unsubstituted or substituted by halogen, N02, CN, N3, hydroxyl having
1 to 4 C atoms, phenyl, naphthyl or heteroaryl or b) stands for a phenyl,
naphthyl or heteroaryl radical, 5 these radicals optionally carrying 1 to 3
identical or different substituents from the group consistng of phenyl,
alkyl, alkenyl, alkinyl, alkenoxy, alkinoxy, each having up to 4 C atoms,
aralkyl having 7 to 14 C atoms, acyl having up to 6 C atoms, alkylene,
dioxyalkylene having up to 4 10 carbon atoms in the alkylene chain,
halogen, [err] [err] , CN, [err] or [err] it being possible for the alkyl,
alkoxy and aryl radicals of the abovementioned substituents in their turn
also to be substituted by halogen, [err] or NRVIIRVIII or 15  c) stands for
the radical [err], the radicals [err] [err]mentioned under a), b) and c)
having the meaning given below, [err] a) stands for one of the substituents
mentioned under [err] 20 but does not have to be identical thereto or b)
stands for the radicals NHRI or RX N=C \ [err] 



25 RI, RIX and RX having the meaning given below, or the substituents R and
R2 together form a 5- to 7-membered saturated or unsaturated ring which
optionally contains one or two identical or different ring members from the
30 group consisting of 0, [err]and which can contain one to three identical
or different substituents from the group consisting of halogen, hydroxyl,
alkyl, alkoxy, each having 1 to 4 C atoms, phenyl, naphthyl or aralkyl
having 7 to 14 C atoms, 35  R3 stands for one of the substituents mentioned
under R2 and is identical thereto or differs therefrom, only one of the two
substituents R2 or R3 each standing for alkoxy, or NHR1, This is the
replacement sheet Date: 27/2/93    [err] a) stands for hydrogen, [err] (m =
0 or 2), halogen, 5                    [err] 10 [err] having the meaning
given below, or b) stands for a branched or unbranched, cyclic, saturated
or unsaturated aliphatic hydrocarbon radical having up to. 15 10 C atoms,
which is unsubstituted or substituted by halo- gen, OH, CN, alkoxy,
alkylthio, each having 1 to 4 carbon atoms, phenyLoxy, naphthoxy, COOR  or
20 [err]having the meaning given below, or c) stands for an aromatic
hydrocarbon radical.having 6 to 10 C atoms or for a 5- to 7-membered
saturated or unsatu- 25 rated hetero ring having 1 to 3 identical or
different hetero members from the group consisting of 0, S, -N= and NRI,
this hetero ring being linked to the dihydropyridine ring either via a
carbon atom or a nitrogen atom, the aromatic hydrocarbon radical and it
being possible for the 30 hetero rings to carry i to 3 identical or
different 



substituents from the group consisting of halogen, OH, CN, [err] alkyl,
alkoxy, each having 1 to 4 C atoms, phenyt, naphthyl and [err] 35 or c)
stands for the radicaL                 This is the replacement sheet Date:
- 12 - [err] [err] in which X denotes oxygen, sulphur or [err] and Y stands
5  for a single bond, 0, S or NR , and [err] has the meaning given for
[err] and is identical to the substituent [err] or differs therefrom, or e)
stands for the radical [err] 10                                   - [err]
in which 15  [err]have the meaning given for [err] and are identical
thereto or differ therefrom, and R4 and R4** are identical or different and
each stand for a radical, minus one hydrogen, of the substituents mentioned
for [err] under a) to d), or 20  [err]together form a branched, unbranched,
saturated or unsaturated 5- to 7-membered ring which can contain 1, 2 or 3
identical or different ring members from the group consisting of 0, [err]
=N-, NRI and Sm (m = 0 or 2) and which is unsubstituted or substituted by
halogen, 25 hydroxyl, alkoxy having 1 to 4 C atoms, phenyl, naphthyl,
aralkyl having 7 to 14 C atoms, or [err] [err] 30 or disubstituted by a
straight-chain or branched alkylene chain having 3 to 8 carbon atoms, it
being possible for this common ring of [err] also to be directly fused to
the common ring of [err], the radicals [err] [err]having the meaning given
below, 



35  R5 has the meaning given for R4 and is identical to R4 or differs
therefrom, [err] stands for hydrogen, aLkyl or halogenoalkyl each having 1
to 4 C atoms and This is the replacement sheet Date:    - 13 - [err] a)
stands for a saturated, unsaturated, cyclic, straight- chain or branched
aliphatic hydrocarbon radical having up to 10 C atoms, which is
unsubstituted or substituted by 5 halogen, phenyl, naphthyl or heteroaryl
or b) stands for a phenyl, naphthyl or heteroaryl radical which optionally
contains I to 3 identical or different substituents from the group
consisting of NO2, halogen, [err] 10 [err] 15  alkyl having 1 to 4 C atoms,
phenyl, naphthyl, alkenyl, alkinyl, alkenoxy, aLkinoxy, each having up to 4
C atoms, aralkyl having 7 to 14 C atoms, acyl having 1 to 4 C atoms,
alkyLene and dioxyaLkyLene, each having up to 4 C atoms, it being possible
for the abovementioned alkyl and 20  aryl substituents in their turn aLso
to be substituted by haLogen, [err] or [err] 25 and in the abovementioned
definitions of the substituents R to R7, RI stands for hydrogen, aLkyl
having I to 6 C atoms, phenyl, naphthyL, aralkyl having 7 to 12 C atoms,
hetero- 30  aryl or acyL having up to 7 C atoms, [err] and RIII are
identical or different and each stand for aLkyl having 1 to 6 C atoms,
phenyl, naphthyl, aralkyl having 7 to 12 C atoms or heteroaryl, [err] are
each identical or different and stand 35  for hydrogen, aLkyl having 1 to 6
C atoms, phenyl, naphthyL, aralkyl having 7 to 12 C atoms or heteroaryl,
[err] are each identical or different and stand 



for hydrogen, phenyL, naphthyl or aralkyL having 7 to 12 C atoms or stand
for alkyl having I to 6 C atoms which is This is the replacement sheet
Date: 27/2/93    14 - uninterrupted or interrupted by 0, S, or [err]   or,
together with the nitrogen atom, form a 5- to 7-membered ring which can
contain 1 or 2 identical or different hetero ring members from the group
consisting of 0, S and NR , or 5 one of the radicals [err] and [err] stands
for an aliphatic acyl group having up to 6 carbon atoms, [err]are each
identical or different and stand for alkyl having 1 to 6 C atoms, phenyl,
naphthyl or aralkyl having 7 to 12 C atoms, the alkyl, aryl, 10  aralkyl,
heteroaryl and acyl radicals mentioned under R1 to R  and under R  to RVIII
and the hetero ring formed with [err] and [err] , in their turn being
unsubstituted or substituted by OH,[err], halogen, alkyL having 1 to 4 C
atoms, alkoxy having I to 4 C atoms, phenyl or benzyl, 15  and the
following substituents being mentioned as hetero- aryl: thienyl, furyL,
pyryl, pyridyl, quinolyl, isoquinolyl, pyrimidyl, pyridazinyL, quinazoLyl,
quinoxalyl, benzo- thienyl, pyrazolyl, imidazolyl, oxazoLyl, isoxazolyl, 20
thiazolyl, triazolyl, oxydiazolyl, pyrazinyl, oxazinyl, thiazinyl,
indolizinyL, indolyl, benzofuranyl, indazolyl, benzothienyL,
benzimidazolyl, benzoxazolyl, benzisoxazolyL, benzothiazoLyl,
benzotriazolyl, benzoxadiazoLyt, cinnoLin- yl, phthalazinyl, naphthyridinyl
or benzotriazinyl, 25  in the form of isomers, isomer mixtures, racemates
and optical antipodes, and of their pharmaceuticaLLy accept- able saLts. Of
particular interest are compounds of the general formula (I) in which- n
stands for 0 or 1, [err] 30  a) stands for hydrogen, a straight-chain,
branched, cyclic, saturated or unsaturated aliphatic hydrocarbon radical
hav- ing up to 10 C atoms which can contain one or two identical or
different hetero chain members from the group consisting of 0, CO, [err],
this hydrocarbon radical being 



35  unsubstituted or substituted by F, Cl, Br, NO2, CN, OH, phenyl or
pyridyl or b) stands for a phenyL, naphthyl or pyridyl radicaL, it being
possible for these radicals to carry 1 or 2 identical This is the
replacement sheet Date:  27/2/93    - 15 - or different substituents from
the group consisting of phenyl, alkyl, alkenyl, alkoxy, alkenoxy, each
having up to 4 C atoms, benzyl, acetyl, alkylene, dioxyalkylene having 2 to
4 C atoms, fluorine, chlorine, bromine, CF3, OCF3, 5  [err], CN, [err] OR
VI, [err] and [err] it being possible for the alkyl, alkoxy and aryl
radicals of the abovementioned substituents in their turn also to be
halogen-substituted or c) stands for the radical [err]  the radicals [err]
to 10  RVIII mentioned under a), b) and c) having the meaning given below,
R2 a) stands for one of the substituents mentioned under R but does not
have to be identical thereto or 15  b) stands for the radicals [err]or
[err] [err] [err] having the meaning given below, or the 20 substituents
[err] together form a 5- to 7-membered saturated or unsaturated ring which
optionally contains 1 or 2 identical or different ring members from the
group consisting of 0, S, NRI and CO and which can contain 1 or 2 identical
or 25 different substituents from the group consisting of halo- gen,
hydroxyl, alkyl, alkoxy, each having 1 to 4 C atoms, phenyl and benzyl,
R3-stands for one of the substituents mentioned under R and is identical
thereto or differs therefrom, only one of 30  the two substituents R2 or R3
each standing for aLkoxy, aLkylthio or [err] R4 a) stands for hydrogen, N02
CN, SRXI, S02RXI, R[err] 



[err] having the meaning given below, This is the replacement sheet Date:
- 16 - {err] b) stands for a branched or unbranched alkyl or cycloalkyl 10
radicaL having up to 8 C atoms, which is unsubstituted or substituted by
haLogen, hydroxyl, cyano, aLkoxy having 1 to 4 C atoms, phenyloxy, [err] or
15                                 [err] [err] R    and R      having the
meaning given beLow or c) stands for an aromatic hydrocarbon radicaL having
6 to 10 C atoms or for a 5- to 7-membered saturated or unsatu- 20 rated
hetero ring having 1 to 3 identical or different hetero members from the
group consisting of [err] and [err], this hetero ring being Linked to the
dihydropyridine ring either via a carbon atom or a nitrogen atom, the aro-
matic hydrocarbon radicaL and the hetero rings optionaLLy 25 carrying I or
2 identical or different substituents from the group consisting of haLogen,
hydroxyl, cyano, CF3, [err], phenyL, aLkyl and alkoxy, each having 1 to 4 C
atoms, or d) stands for the radicaL 30 x in which X stands for oxygen or
NRI and Y stands for a 35 singLe bond, oxygen or NRI and R8 has for meaning
given for [err] and is identical to the substituent or differs therefrom,
or e) stands for the radicaL              This is the replacement sheet
Date:  27/2/93    - 17 - 5                [err] in which n   [err]  have
the meaning given for [err] and are 



identical thereto or differ therefrom, and [err] and R4** 10  are identical
or different and stand each for a radical, minus one hydrogen, of the
substituents mentioned for R4 under a) to d), or [err] and [err] together
form a branched unbranched, saturated or unsaturated 5- to 7-membered ring
which can contain 15 1 or 2 identical or different ring members from the
group consisting of [err]and which is unsubstituted or substituted by
halogen or hydroxyl, R having the meaning given beLow, R5 has the meaning
given for R4 and is identical to R4 or 20 differs therefrom or R5 and R3
together form a ring of the kind defined for R2 and R4 and which is
identical thereto or differs therefrom, R6 stands for hydrogen or aLkyL
having 1 to 4 C atoms which is unsubstituted or substituted by fluorine,
chLorine 25 or bromine and R7 a) stands for a saturated, unsaturated,
cycLic, straight- chain or branched aliphatic hydrocarbon radicaL having up
to 8 C atoms, which is unsubstituted or substituted by 30 halogen, or b)
stands for a phenyl or heteroaryl radicaL which option- ally contains 1 to
3 identical or different substituents from the group consisting of [err]
haLogen, [err] 35 [err] phenyl, aLkyl having 1 to 4 C atoms, benzyl and
acyl This is the replacement sheet [err]    - 18 - having I to 4 C atoms,
and in the abovementioned definitions of the substituents R1 to R8 R stands
for hydrogen, alkyl having 1 to 6 C atoms, 5 phenyL, naphthyl, benzyl,
phenethyl, heteroaryl or acyl having up to 4 C atoms, [err]are identical or
different and each stand for 



alkyl having 1 to 6 C atoms, phenyl, naphthyl, benzyL or heteroaryl, 10
RIV, RV and RVI are each identical or different and stand for hydrogen,
alkyL having 1 to 6 C atoms, phenyl, naphthyl, benzyl or heteroatyl, RVII
and RVIII are each identical or different and stand for hydrogen, phenyL or
benzyl or stand for aLkyl having 1 15  to 6 carbon atoms, which is
uninterrupted or interrupted by 0 or NR , or, together with the nitrogen
atom, form a 5- to 7-membered ring which can contain 1 or 2 identical- or
different hetero ring members from the group 0, S and [err] 20 or one of
the radicals [err]  stands for an aliphatic acyl group having up to 6
carbon atoms and RIX, RX, RXI, [err] and [err]are each identical or
different and stand for aLkyL having 1 to 6 C atoms, phenyl or benzyl, 25
and the foLLowing substituents being mentioned as heteroaryl: thienyL,
furyl, pyryl, pyridyl, quinoLyL, isoquinoLyl, pyrimidyl, pyridazinyl,
quinazoLyl, quinoxalyl, benzo- thienyl, pyrazoLyL, imidazoLyl, oxazolyl,
isoxazolyl, 30 thiazoLyL, triazolyl, oxydiazolyl, pyrazinyl, oxazinyL,
thiazinyl, indolyL, benzofuranyl, indazolyL, benzothienyl, benzimidazolyL,
benzoxazoLyl, benzisoxazolyl, benzothiazo- Lyl, benzotriazolyl or
benzoxadiazoLyl. Particular preference is given to compounds of the 35
general formula (I) in which n stands for 0, [err] a) stands for hydrogen,
an aliphatic hydrocarbon radical having up to 6 C atoms, which can contain
a hetero chain This is the replacement sheet Date:27/2/93    - 19 - member
from the group consisting of 0, CO, =N- and NRI and which is unsubstituted
or substituted by halogen, nitro, hydroxyL or phenyl or b) stands for a
phenyL or pyridyl radical which is unsub- 



5 stituted or substituted by halogen, [err] CN, COOR or [err] [err] stands
for one of the substituents mentioned under R but does not have to be
identical thereto or stands for one of the radicals [err] 10  [err] stands
for one of the substituents mentioned under R 2 and is identical thereto or
differs therefrom, [err] a) stands for hydrogen, [err] or halogen, or 15
b) stands for an alkyl radical having 1 to 4 C atoms, which is
unsubstituted or substituted by halogen, OH, CN, alkoxy having 1 to 4 C
atoms,[err] c) stands for phenyl, pyridyl or thienyl, which are
unsubstituted or substituted by halogen, OH, CN, alkyl or 20  alkoxy, each
having 1 to 4 C atoms or by NRVIIR or d) stands for the radical [err] 25 in
which X denotes oxygen and Y stands for a single bond, oxygen or [err] and
R8 has the meaning given for R1 and is identical to the substituent R  or
differs therefrom or e) stands for the radical 30 [err] [err] in which
[err]and[err]  have the meaning given for [err] and are identical thereto
or differ therefrom, and [err] and [err] are identical or different and
each stand for a radical, minus This is the replacement sheet Date:
27/2/93    - 20 - one hydrogen, of the substituents mentioned for [err]
under a) to d), or [err] together form a 5- to 7-membered ring which can
contain 1 or 2 different ring members from the group con- 5 sisting of 0,
CO, CS and [err] and which is unsubstituted 



or substituted by halogen, R5 has the meaning given for [err] and is
identical to [err] or differs therefrom, [err] stands for hydrogen or alkyl
having 1 to 4 C atoms and 10  R7 has the abovementioned meaning, the
substituents [err] to [err] marked with Roman numerals in the
abovementioned definitions having the meaning given above. Very particular
preference is given to compounds in 15  which at least one of the
substituents [err] stands for [err] and/or in which[err] together or [err]
together form a Lactone ring. 20         The preparation of the
1,4-dihydropyridine deri- vatives according to the invention, which have a
positive inotropic action, is carried out by conventional methods which are
known for the preparation of 1,4-dihydropyridines (cf. for example British
Patent 1,305,793; British Patent 25  1,358,951;  German Offenlegungsschrift
2,752,820;  German OffenLegungsschrift 2,847,237; German
Offenlegungsschrift 2,629,892; German Offenlegungsschrift 2,658,804). A few
of the compounds usable according to the invention are already known from
the prior art.  The 30 compounds of the preparation examples 1 to 10, 19 to
23, 26, 28, 29, 30, 31, 32, 35 to 38, 41, 42, 43, 45 and 46 to 254 are
novel. These novel, compounds are in part covered by general substituent
definitions of the prior art with- out, however, having been named before.
35         Novel compounds are also those from the general formula I in
which at least one of the substituents R4 and [err] stands for the group
This is the replacement sheet Date: 27/2/93    - 21 - in which [err] and
[err] and the substituents [err] 5  [err]and [err] and n have the
abovementioned meaning, and those compounds from the generaL formula I in
which at Least one of the substituents [err] and [err] stands for methyl,
R1, R2, 



[err] and [err] and n having the abovementioned meaning, and those
compounds from the general formula I in which one of 10  the radicals [err]
or [err] denotes hydrogen, [err] stands for hydrogen and n stands for 0,
and [err] and [err] and also the other radical of [err] or [err] have the
abovementioned meaning, and those compounds from the general formula 1 in
which one of the radicals [err] or [err] denotes halogen, and R 15  [err]
and n and also the other radical of [err] or [err] have the abovementioned
meaning. The present invention also relates to the novel - compounds of the
general formula (I), their preparation and use in medicaments having a
positive inotropic action. 20          Compounds of the general formula (I)
in which [err] is different from [err] or [err] is different from R5 can be
obtain- ed as racemic mixtures or in the form of optical isomers due to the
presence of an asymmetric carbon atom in the 4- position of the
dihydropyridine ring. Some of the com- 25 pounds according to the invention
which contain at Least 2 asymmetric carbon atoms can be obtained in the
form of individual diastereomers or in the form of mixtures thereof. The
diastereomeric mixture can be resolved by using con- ventional methods. For
example by fractional recrystal- 30  Lization or by chromatographic
methods.  Racemic mixtures can be separated by conventional methods, for
example by resolution into the corresponding optical isomers by fractional
recrystallization of a salt with optically active acids. 35         The
definition of the substituents of the general formuLa (I) also covers some
compounds which do not have a positive inotropic action.  However, by using
the above- mentioned test on isolated atria of guinea pigs, a person
skilled in the art will have no problems in recognizing This is the
replacement sheet Date: 27/2/93    -22- the compounds according to the
invention which have a positive inotropic action and in distinguishing them
from those compounds which may have been included and which have a negative
inotropic action. 



The present invention refers to those compounds which, from a concentration
of [err] g/ml upwards, cause an at Least 25% augmentation of the
contraction of the iso- lated Left atrium of the guinea pig heart. The
examples in the table which follows show the positive inotropic or
contraction-augmenting action by at Least 25% of some of the compounds
according to the invent- ion. Table Example  Concentration    Example
Concentration No.      of active sub-   No.             of active sub-
stance in g/ml                  stance in g/ml 1    [err]
36    [err] 2    [err]                   37    [err] 3    [err]
38     [err] 4     [err]                 40       [err] 5    [err]
41     [err] 6     [err]                   42      [err] 7    [err]
43     [err] 8    [err]                   44    [err] 9    [err]
45     [err] 10    [err]                   49    [err] 11    [err]
55   [err] 12   [err]                     56   [err] 13    [err]
59   [err] 14   [err]                   60     [err] 15   [err]
64    [err] 16   [err]                    65    [err] 17    [err]
67     [err] 18    [err]                68       [err] - 19   [err] 20
[err]                 72       [err] 21    [err] 22    [err]
77    [err] 23    [err]                 78        [err] 24    [err]
79    [err] 25    [err]                    80    [err] 26    [err]
86    [err] 27    [err]                   88    [err] 29    [err]
92    [err] 31    [err]                    93   [err] 32    [err]
94    [err] 



33    [err]                   98    [err] 35    [err]                  99
[err] This is the replacement sleset Date:     -I- T3    - 23 - ExampLe
Concentration    Example                          Concentration No.
of  active  sub-          No.                of  active  sub- stance  in
g/ml                             stance  in  g/mL 101      [err]
221      [err] 102      [err]                                222      [err]
104      [err]                              223         [err] 105
[err]                               224       [err] 108      [err]
225       [err] 111      [err]                             226
[err] 112      [err]                               227       [err] 114
[err]                               228       [err] 117      [err]
229       [err] 118      [err]                                230
[err] 124      [err]                               231       [err] 126
[err]                               232       [err] 132      [err]
233        [err] 144      [err]                                234
[err] 145      [err]                               235       [err] 146
[err]                               236       [err] 147      [err]
239       [err]                       - 148       [err]
240       [err] 149       [err]                                 241
[err] 152       [err]                                242     [err] 156
[err]                             245         [err] 157       [err]
246      [err] 158       [err]                                247
[err] 159      [err]                                 248      [err] 164
[err]                                 250      [err] 167      [err]
251       [err] 170      [err]                              257       [err]
173      [err] 174      [err] 175      [err] 177      [err] 



179      [err] 181      [err] 186      [err] 187      [err] 189      [err]
190      [err] 191      [err] 193      [err] 195      [err] l96     [err]
197      [err] 198      [err] 199      [err] This is the replacement date
Date:    - 24 - The compounds according to the invention show an unexpected
and valuable pharmacological spectrum of action. They can serve as cardiac
stimulants for improving cardiac contractility. Furthermore, by virtue of
the fact that 5  they increase the [err] influx into the cells, they can be
used as antihypotensives, for reducing blood sugar, for decreasing the
swelling of mucous membranes and for influencing the salt and fluid
balance. The compounds according to the invention can be 10 converted in a
known manner to the customary formulations. The novel active substances can
be converted in a known manner to the customary formulations such as
tablets, capsules, sugar-coated tablets, pills, granulates, aerosols,
syrups, emulsions, suspensions and solutions, by 15  using inert,
non-toxic, pharmaceutically suitabLe vehicles or solvents. In each case,
the therapeutically active compound should be present at concentrations of
about 0.5- to 90% by weight of the total mixture, that is in amounts which
are sufficient to obtain the dosage range given. 20          The
formulations are prepared, for example, by extending the active substances
with solvents and/or vehicles, if desired, by using emulsifiers and/or
disper- sing agents, it being possible, for example, if water is 



used as the diLuent, to use organic solvents as auxiliary 25 solvents.
Auxiliary substances are, for example: Water, non-toxic organic solvents
such as paraffins (for example crude oil fractions), vegetable oiLs (for
example peanut/sesame oil), alcohols (for example ethyl 30 alcohoL,
glycerol), glycols (for example propylene glycol, polyethyLene glycol),
solid vehicles such as, for example, natural mineral powders (for example
kaolins, clays, talcum, chalk), synthetic mineral powders (for example
highLy dispersed silica, silicates), sugars (for example 35  cane and miLk
sugar and glucose), emulsifiers (for example polyoxyethylene fatty acid
esters, polyoxyethylene fatty alcohol ethers, aLkylsulphonates and
arylsulphonates), dispersing agents (for example lignin, suLphite waste
liquors, methyLcellulose, starch and polyvinylpyrrolidone) This is the
replacement  sheet Date: 27/2/93    - 25 - and Lubricants (for example
magnesium stearate, talcum, stearic acid and sodium lauryl sulphate). The
administration is carried out in the conven- tional manner, preferably
orally or parenterally, in par- 5 ticuLar perlingually or intravenously. In
the case of oraL use, tablets can, of course, also contain, in addi- tion
to the vehicles mentioned, additives such as sodium citrate, calcium
carbonate and dicaLcium phosphate together with a variety of adjuvants such
as starch, preferably 10 potato starch, gelatin and the like. Furthermore,
lubri- cants such as magnesium stearate, sodium lauryl sulphate and talcum
can also be used for tablet-making. In the case of aqueous suspensions
and/or elixirs which are inten- ded for oral use, besides the
abovementioned auxiliaries a 15 variety of taste-improving agents or dyes
can be added to - the active substances. For parenteral administration,
solutions of the active substances in combination with suitable liquid
vehicles can be used. 20          In general, it is advantageous in
intravenous 



administration to give amounts of about 0.001 to 1 mg/kg, preferably about
0.01 to 0.5 mg/kg of body weight to obtain effective results, and in oral
administration the dosage is about 0.01 to 20 mg/kg, preferably 0.1 to 10
mg/kg of body 25 weight. Nevertheless, in some cases it may be necessary to
deviate from the amounts mentioned, depending on the body weight of the
test animal or on the method of admini- stration and also depending on the
type of animal and its 30 individual behaviour towards the medicament or
the type thereof on its formulation and the date or interval at which it is
given. Thus, in some cases it may be suffi- cient to make do with Less than
the predetermined minimum amount, whereas in other cases the upper limit
mentioned 35 must be exceeded. If larger amounts are given it is
recommended to spread them over a day in several individual doses. An
identical dosage range is intended for use in human medicine. What has been
said above equally applies there.                                This is
the replacement sheet Date: 27/2/93    - 26 - Preparation ExampLes ExampLe
1 EthyL 2-methyl-4-(2-trifluoromethyLphenyl)-5-oxo-
1,4-dihydro-5,7-dihydrofuro[3.4-b]pyridine-3-carboxyLate [err] 50 mmol each
of ethyL 4-acetoxy-3-oxobutyrate, ethyL 3-aminocrotonate and
2-trifluoromethyLbenzaLdehyde were refLuxed in 100 mL of ethanoL for 24
hours, subsequentLy treated with 2 g of potassium hydroxide and boiLed for
15 another hour. After cooling, the product was precipitated with a
water/sodium chLoride mixture and recrystallized from methanoL. Yield: 45%
of theory; m.p.:[err] ExampLe 2 20          EthyL
2-methyl-4-(3-methoxyphenyL)-5-oxo-1,4-
dihydro-5,7-dihydrofuro[3,4-b]pyridine-3-carboxylate [err] Preparation
analogous to Example I using 3-methoxy- 



30 benzaLdehyde instead of 2-trifluoromethyLbenzaldehyde. YieLd: 30% of
theory; m.p.: [err] ExampLe 3 EthyL 2-methyL-4-(3-chLorophenyL)-5-oxo-1,4-
dihydro-5,7-dihydrofuroC[3,4-b]pyridine-3-carboxyLate This is the
replacement sheet Date:  27/2/93    - 27 - [err] Preparation analogous to
ExampLe 1 using 3-chLorobenz- aldehyde instead of
2-trifluoromethyLbenzaLdehyde. 10 YieLd: 50% of theory; m.p.: [err] ExampLe
4 PropyL 2-methyL-4-(3-chLorophenyL)-5-oxo-1,4-
dihydro-5,7-dihydrofuro[3,4-b]pyridine-3-carboxylate [err] Preparation
anaLogous to ExampLe 1 [Lacuna] 3-chlorobenz- aLdehyde instead of
2-trifluoromethylbenzaLdehyde and propyL 3-aminocrotonate instead of ethyl
3-aminocrotonate. YieLd: 42% of theory; m.p.:[err] 25  ExampLe 5 PropyL
2-methyL-4-(3-nitrophenyL)-5-oxo-1,4-
dihydro-5,7-dihydrofuro[3,4-b]pyridine-3-carboxyLate NO2 [err] 35
Preparation analogous to Example 1 using 3-nitrobenz- aLdehyde instead of
2-trifLuoromethyLbenzaLdehyde and propyl 3-aminocrotonate instead of ethyl
3-aminocrotonate. Yield: 50% of theory; m.p.:[err] This is the replacement
sheet Date: 27/2/93    - 28 - ExampLe 6 Isopropyl
2-methyl-4-(3-trifLuoromethylphenyl)-
5-oxo-1,4-dihydro-5,7-dihydrofuro[3,4-b]pyridine-3- carboxylate 



[err] Preparation analogous to ExampLe 1 using isopropyl 3- aminocrotonate
instead of ethyl 3-aminocrotonate. 15  YieLd: 18% of theory; m.p.:219-[err]
ExampLe 7 Butyl 2-methyL-4-(2-trifLuoromethylphenyL)-5-oxo--
1,4-dihydro-5,7-dihydrofuro[3,4-b]pyridine-3-carboxylate [err] Preparation
analogous to Example 1 using butyl 3-amino- crotonate instead of ethyl
3-aminocrotonate. YieLd: 10X of theory; m.p.:194-[err] ExampLe 8 30
2-Methoxyethyl 2-methyL-4-(2-trifLuoromethylphenyl)-
5-oxo-1,4-dihydro-5,7-dihydrofuro[3,4-b]-pyridine-3- carboxyLate [err]
Preparation anaLogous to ExampLe I using 2-methoxyethyl This is the
replacement sheet Date:27/2/93    - 29 - 3-aminocrotonate instead of ethyl
3-aminocrotonate. Yield: 16% of theory; m.p.: 196-[err] ExampLe 9 EthyL
2-methyL-4-(2-benzylthiophenyl)-5-oxo-1,4- 5
dihydro-5,7-dihydrofuro[3,4-b]pyridine-3-carboxylate [err] Preparation
analogous to ExampLe I using 2-benzylthio- benzaldehyde instead of
2-trifLuoromethylbenzaldehyde. 15  Yield: 31% of theory; m.p.: 189-[err]
(from EtOH). ExampLe 10 EthyL 2-methyl-4-(2-methylphenyl)-5-oxo-1,4-
dihydro-5,7-dihydrofuro[3,4-b]pyridine-3-carboxyLate [err] Preparation
analogous to ExampLe 1 using 2-methylbenz- aldehyde instead of
2-trifluoromethylbenzaldehyde. Yield: 45%, m.p. 196-[err] ExampLe 11 35
[err] 33.8 g (90 mmoL) of diethyl 2-amino-1,4-dihydro-2,6- 



dimethyl-4-(2-nitrophenyl)pyridine-3,5-dicarboxylate were stirred together
with 14.6 g (90 mmoL) of dichloromethyl- enedimethylammonium chLoride in
200 ml of chlorobenzene This is the replacement sheet Date: 27/2/93    - 30
- for 2 hours at [err] The mixture was then cooled with ice, and the
precipitate was filtered off with suction and taken up in a cold 10%
strength sodium bicarbonate solu- tion. The aqueous phase was extracted
several times with 5 methylene chloride. Drying of the extracts over Na2SO4
and removal of the solvent by distillation gave 16.6 g (46% of theory) of
the reaction product of melting point m.p.: 216-[err] Example 12 10
Methyl 1,4-dihydro-2-methyl-5-oxo-7,7-penta-
methylene-4-(2'-nitrophenyl)-7H-pyrano[4,3-b]pyridine- 3-carboxylate 15
NO2 [err] 20 4.6 g of 6,6-pentamethylenetetrahydropyran-2,4-dione 3.8 g of
2-nitrobenzaldehyde and 2.9 g of methyl 3-amino- crotonate are refluxed in
100 ml. of ethanol/glacial acetic acid (5:1) for 10 hours. After cooling to
room tempera- 25 ture, the precipitate is filtered off with suction.
Recrystallization from ethanol gives 6 g (58% of theory) of m.p.: [err]
Example 13 Ethyl 1,4-dihydro-2,7-dimethyl-4-(2'-methyl- 30
phenyl)-5-oxo-7H-pyran[4,3-b]pyridine-3-carboxylate [err] A solution of 4.3
g of 6-mthyltetrahydropyran-2,4-dione, 4.0 g of.2-methylbenzaldehyde and
4.3 g of ethyl This is the replacement sheet Date:   27/2/93    



- 31 - 3-aminocrotonate is refluxed in 80 ml of ethanol/glacial acetic acid
(5:1) for 10 hours. The mixture is concen- trated in vacuo, and the residue
is recrystallized from ethanol: 5.3 g (50X of theory) of m.p.: [err] The
following were obtained anaLogously: Example 14 Ethyl
1,4-dihydro-2,7-dimethyl-4-(3'-trifLuoro-
methylphenyl)-5-oxo-7H-pyrano[4,3-b]pyridine-3-carboxy- Late of m.p.: 210C.
[err] Example 15 Methyl 1,4-dihydro-2,7-dimethyl-4-(2'-chloro-
phenyl)-5-oxo-7H-pyrano[4,3-b]pyridine-4-carboxylate of m.p.: 252-[err]
[err] Example 16 CyclopentyL 1,4-dihydro-2,6-dimethyl-3-nitro-4-
(3-nitrophenyl)pyridine-5-carboxylate [err] 15.1 g (0.1 mol) of
3-nitrobenzaldehyde are refluxed together with 16.9 g (0.1 mol) of
cycLopentyL B-amino- crotonate and 10.3 g (0.1 mol) of nitroacetone in 150
ml This is the replacement sheet Date:    - 32 - of ethanol for 6 hours.
The reaction mixture is cooled, the solvent is distilLed off in vacuo, the
oily residue is taken up in a small amount of chloroform and chromatograph-
ed on a silica gel column, using chloroform with the addi- 5 tion of
methanol. The fractions containing the reaction product are concentrated,
the residue [lacuna] in a small amount of isopropanol, nitrodihydropyridine
crystallized in yellow crystals of melting point [err] Yield: 37% of
theory. 10 Example 17 8-n-propoxyethyL 1,4-dihydro-2,6-dimethyl-3-nitro-
4-(3-nitrophenyl)pyridine-5-carboxyLate - [err] 



20  15.1 g (0.1 mol) of 3-nitrobenzaldehyde are refluxed together with 18.8
g (0.1 mol) of [err]-n-propoxyethyl aceto- acetate and 10.2 g (0.1 mol) of
2-amino-1-nitro-1-propene in 150 ml of ethanol for 6 hours. After cooling,
the sol- vent is distilled off in vacuo, the oily residue is taken 25 up in
a small amount of chloroform and chromatographed on a silica gel column
using chloroform with the addition of methanol. The fractions containing
the product are con- centrated, the residue is taken up in a small amount
of isopropanol, nitrodihydropyridine crystallized in yellow 30 crystals of
melting point [err] Yield: 41% of theory. Example 18
1,4-dihydro-2,6-dimethyl-3,5-dinitro-4-(3-nitro- phenyl)pyridine 35 [err]
This is the replacement sheet Date:   27/2/93    - 33 - 23.6 9 (0.1 mol) of
2-nitro-1-(3-nitrophenyl)-1-buten-3- one and 10.2 g (0.1 mol) of
2-amino-1-nitro-1-propene are refluxed in 150 ml of ethanol for 12 hours.
After cooling, the solvent is distilled off in vacuo, the oily residue is 5
taken up in chloroform and chromatographed on a silica gel column using
chloroform with the addition of methanol. The. product forms yellow
crystals of melting point 237-2400C (Dec.) in isopropanol. Yield: 38% of
theory. 10 Example 19 [err] Analogously to Example 16, methyl
1,4-dihydro-2,6-di- methyl-4-(4-pyridyL)-3-nitropyridine-5-carboxylate of
20 melting point 2100C (Dec.) (isopropanol) was obtained by reaction of 50
mmol of pyridine-4-aLdehyde with 50 mmol of methyl acetoacetate and 50 mmol
of 2-amino-1-nitro-1- propene in ethanol. Yield: 19% of theory. 25  Example
20 



[err] 30 Analogously to Example 16, methyl 1,4-dihydro-2,6-di-
*ethyl-3-nitro-4-(3-trifluoromethylphenyl)pyridine-5- carboxylate of
melting point [err] (isopropanol) was 35  obtained by reaction of 50 mmol
of 3-trifluoromethyL- benzaldehyde with 50 mmol of nitroacetone and 50 mmol
of methyl B-aminocrotonate. Yield: 42% of theory. This is the replacement.
sheet Date:    - 34 - Example 21 [err] Analogously to Example 16, methyL
1,4-dihydro-2,6-di- methyL-3-nitro-4-(2-nitrophenyl)pyridine-5-carboxyLate
10 of meLting point 1900C (isopropanoL) was obtained by reaction of 50 mmol
of 2-nitrobenzaLdehyde with 50 mmoL of nitroacetone and 50 mmoL of methyl
B-aminocrotonate as a very Light-sensitive compound. YieLd: 12% of theory.
15  ExampLe 22 B-Cyanoethyl 1,4-dihydro-2,6-dimethyL-3-nitro-4-(4-
nitrophenyL)pyridine-5-carboxylate [err] AnaLogousLy to Example 18,
[err]-cyanoethyL 1,4-dihydro-2,6- 25
dimethyL-3-nitro-4-(3-nitrophenyL)pyridine-5-carboxyLate of meLting point
2100C (isopropanoL) was obtained by reac- tion of 50 mmol of
2-nitro-1-(3-nitro-phenyL)-1-butene-3- one with 50 mmoL of B-cyanoethyL
aminocrotonate in 100 mL of ethanol. 30 YieLd: 33% of theory. ExampLe 23
[err] AnaLogousLy to ExampLe 18, methyl 1,4-dihydro-2,6-di-
methyL-4-(2-methoxyphenyL)-3-nitropyridine-5-carboxyLate of meLting point
2060C (ethanoL) was obtained by reaction This is the replacement sheet
Date:27/2/93 



- 35 - of 50 mmol of methyl 2-methoxybenzylidine acetoacetate and 50 mmol
of 2-amino-1-nitrol-propene [sic] in ethanol. Yield: 44% of theory. Example
24 5 [err] Analogously to Example 18, B-trifluoroethyl 1,4-di-hydro-
2,6-dimethyl-3-nitro-4-(3-nitrophenyL)pyridine-5-carboxy- late of melting
point [err] (ethanol) was obtained by reaction of [err]-trifluoroethyl
3-nitrobenzylidene aceto- 15  acetate with 2-amino-1-nitro-1-propene in
ethanol. Yield: 28% of theory. Example 25 [err] Analogously to Example 16,
ethyl 1,4-dihydro-2,6-di- 25
methyl-3-nitro-4-(pyridyL)-3-pyridine-5-carboxylate of melting point [err]
(isopropanol) was obtained by reaction of pyridine-3-aldehyde with ethyl
B-aminocrotonate and nitroacetone in ethanol. Yield: 34% of theory. 30
Example 26 [err] Analogously to Example 17, methyl 4-((2-benzyLthiophenyl)-
1,4-dihydro-2,6-dimethyl-3-nitropyridine-5-carboxylate of melting point
[err] (isopropanol) was obtained by reaction This is the replacement sheet
Date: 27/2/93    - 36 - of 2-benzylthiobenzaLdehyde with
2-amino-1-nitro-1-propene and methyl acetoacetate in ethanol. YieLd: 21% of
theory- ExampLe 27 5 [err] 10  AnalogousLy to ExampLe 16, methyL
1,4-dihydro-2,6-di- 



methyl-3-nitro-4-(2-trifluoromethylphenyl)pyridine-5- carboxylate of
melting point [err] (ethanol) was obtained by reaction of
2-trifluoromethylbenzaldehyde with methyl B-aminocrotonate and nitroacetone
in ethanol. 15  Yield: 36% of theory. Example 28 [err] Analogously to
Example 16, methyl 4-(2-chlorophenyl)-1,4-
dihydro-2,6-dimethyl-3-nitropyridine-5-carboxylate of 25 melting point
[err] (isopropanoL) was obtained by reaction of 2-chLorobenzaldehyde with
methyl B-aminocrotonate and nitroacetone in ethanol. Yield: 42% of theory.
Example 29 30                         [err] Analogously to Example 18,
methyl 1,4-dihyro2,6-di-
methyl-3-nitro-4-(2-trifluoromethoxyphenyl)pyridine-5- carboxyLate of
melting point 1750C (isopropanol) was obtained by reaction of 50 mmol of
methyl 2-trifluoro- This is the replacement sheet Date:  27/2/93    - 37 -
methoxybenzyLideneacetoacetate with 50 mmol of 2-amino-1- nitro-1-propene
in ethanol. YieLd: 39X of theory. Example 30                       [err]
The treatment of [err]-cyanoethyl 1,4-dihydro-2,6-dimethyl- 10
3-nitro-4-(2-trifluoromethylphenyl)pyridine-5-carboxyLate in [sic] 1.2
equivalents of potassium hydroxide in aqueous ethyLene glycoL dimethyl
ether at room temperature gives, after acidification with diLute HCl,
1,4-dihydro-2,6- dimethyL-3-nitro-4-(2-trifLuoromethylphenyL)pyridine-5- 15
carboxylic acid of meLting point [err] (decomposition) (methanoL). Yield:
89X of theory. Example 31 25                                [err]
1,4-Dihydro-2,6-dimethyl-3-nitro-4-(trifLuoromethylphenyl)-
pyridine-5-carboxylic acid (Example 30) is decarboxyLated 



to give 1,4-dihydro-2,6-dimethyL-3-nitro-4-(trifLuoromethyl-
phenyL)pyridine with quantitative yieLd upon heating in 30  ethanoL with
the addition of a trace of suLphuric acid. MeLting point: [err] Example 32
[err] Analogously to ExampLe 18, ethyL 1,4-dihydro-2,6-dimethyL- This is
the replacement sheet Date:  27/2/93    - 38 -
4-(2-tolyL)-3-nitropyridine-5-carboxylate of melting point 1550C
(isopropanol) was obtained by reaction of ethyl 2- methylbenzylidene
acetoacetate with 2-amino-1-nitro-1- propene in ethanol. 5 Yield: 42% of
theory. Example 33 Diethyl 2-acetyLamino-4,6-dimethyl-1,4-dihydro-
pyridine-3,5-dicarboxyLate [err] 8 9 (0.03 mol) of diethyl
2-amino-4,6-dimethyl-1,4-di- 15  hydropyridine-3,5-dicarboxylate are
refluxed in 100  ml. of acetic anhydride for 4 hours.  The mixture is
evaporated to dryness in vacuo, and the residue is recrystallized from
ethanol. Yield: 5.4 g (58% of theory) of m.p.:[err] 20 Example 34 Ethyl
2-amino-6-methyL-1,4-dihydro-4-(2'-chLoro- phenyL)-pyridine-3-carboxylate
[err] After boiling a soLution of 18.1 g of 2'-chLorobenzyLidene 30
acetone and 13.0 g of ethyl amidinoacetate in 150 ml of ethanol for 2
hours, the solvent is removed in vacuo. The residue is recrystallized from
ethanol. YieLd: 62% of theory, m.p.: [err] Example 35 35         Methyl
1,4-dihydro-4-phenyL-2,3,6-trimethyL- pyridine-5-carboxyLate This is the
replacement sheet Date:  7 



- 39 - [err] 24.1 g (80  mol) of methyl 1,4-dihydro-2,6-dimethyl-
4-phenylpyridine-3,5-dicarboxylate [sic] are added in portions at 600C with
stirring to a solution of 12.2 g 10 (320 mmol) of [err] in 400 ml of
absolute tetrahydrofuran (N2 atmosphere), and the mixture is stirred for 6
to 7 hours at [err]. After cooLing, 19.7 ml of ethyl acetate, 15.9 ml of
water, 19.6 mL of N NaOH and 15.9 ml of water are added dropwise in
succession. The mixture is 15 then filtered with suction, the precipitate
is thoroughly washed with ether, and the filtrate is evaporated in vacuo.
The syrup-Like residue is dissolved in 50 ml of ether and allowed to
crystalLize in the cold, 7.4 g, i.e. 36% of theory. After recrystaLLization
from acetonitrile, 20 colourless prisms; melting point [err] Example 36
[err] AnaLogousLy to ExampLe 35, methyl 4-(2-chLorophenyl)-1,4-
dihydro-2,3,6-trimethyLpyridine-5-carboxylate of melting 30 point [err]
(acetonitrile) was obtained at 4-(2-
chlorophenyl)-1,4-hydro-2,6-dimethylpyridine-3,5- dicarboxylate by
reduction with [err] in THF. Yield: 30% of theory. Example 37 35
Isopropyl 2,2,2-trichloroethyl 1,4-dihydro-2,6-di-
methyl-4-(3-nitrophenyl)pyridine-3,5-dicarboxylate. This is the replacement
sheet Date: 27/2/93    - 40 - [err] A solution of 30.2 g (0.2 mol) of
3-nitrobenzaldehyde, 46.6 g (0.2 mol) of 2,2,2-trichloroethyl acetoacetate
and 10  28.6 g (0.2 mol) of isopropyl 3-aminocrotonate in 200 ml of ethanol
was heated to boiling for 12 hours under nitrogen. The solvent was
concentrated in vacuo, 



the solid residue was recrystallized from ethanol. Melting point :[err];
Yield 46 g (47% of theory). 15 Example 38 n Hexyl isopropyl
1,4-dihydro-2,6-dimethyl-4-(3- nitro-phenyl)pyridine-3,5-dicarboxylate
[err] 25 Prepared analogously to Example 32 from 0.2 mol of 3-
nitrobenzaldehyde, 0.2 mat of n-hexyl acetoacetate and 0.2 moL of isopropyl
3-aminocrotonate. MeLting point [err]; yieLd 75%. Example 39 30
Monoethyl 1,4-dihydro-2,6-dimethyl-4-(pyridyl)-
3-pyridine-3,5-dicarboxylate [err] Prepared according to German
Offenlegungsschrift 2,847, 237 (Example No. 14). Melting point 2050C
(Dec.); This is the replacement sheet Date:27/2/93    - 41 - YieLd: 32% of
theory. Example 40 Methyl 3-cyano-1,4-dihydro-2,6-dimethyL-4-(2-
trifluoromethylphenyl)pyridine-5-carboxylate 5 [err] Prepared according to
German Offenlegungsschrift 2,658,804 (Example No. 17). Melting point [err];
YieLd: 42% of theory. Example 41 15         DiethyL
2,6-di-(4-nitrophenyl)-4-(4-ethoxycarbonyl-
methoxy)-1-methyl-1,4-dihydropyridine-3,5-dicarboxylate [err] 100 mmol of
4-(ethoxycarbonylmethoxy)benzaldehyde were heated at 1000C for 5 hours with
200 mmol of ethyl 4- nitrobenzoyLacetate and 100 mmol of methylamine hydro-
chLoride in 60 ml of pyridine. The mixture was poured 30 into icewater and
the product filtered off with suction. Yield 11% of theory; m.p.:[err]
Example 42 



Diallyl 2,6-dimethyl-4-(2-trifluoromethyl)-1-
methyl-1,4-dihydropyridine-3,5-dicarboxyLate This is the replacement sheet
Date: ;t7    - 42 - [err] 100 mmol of 2-trifluoromethylbenzaldehyde, 200
mmol of allyl acetoacetate and 120 mmol of methyLamine hydro- 10 chloride
were heated in 50 mL of pyridine at 1100C for 5 hours, poured into water
and the product was fiLtered off with suction. YieLd: 5% of theory; m.p.:90
to [err] ExampLe 43 15
2,6-Diphenyl-3,5-di(phenyLcarbonyl)-1-methyl-4-
(pyridiyL)-1,4-dihydropyridine [err] 1.3 ml of pyridine-3-carbaldehyde, 6 g
of dibenzoylmethane 25 and 1 g of methyLaminehydrochloride are heated at
1000C overnight in 10 mL of pyridine, then poured into ice water, the
product is fiLtered off with suction and recrystaLLized from-methanoL.
Yield: 15% of theory; m.p.: [err] 30 Example 44 Hexane-1,6-diyL
bis-[2,6-dimethyl-5-ethoxycarbonyL-
4-(3-nitrophenyL)-1,4-dihydropyridine-3-carboxyLate] [err] 25 mmoL of
hexane-1,6-diyl bis-3-aminocrotonate are This is the replacement sheet:
Date :27/2/93    - 43 - refluxed together with 50 mmol of ethyl
3-nitrobenzyl- ideneacetoacetate in 100 ml of ethanol for 14 hours. After
cooling, the solvent is distilled off in vacuo, and the residue is taken up
in 50% strength aqueous ethanol. 5 The semi-solid residue was
recrystallized from methanol. Yield: 37% of theory; m.p.: 177 to [err] 



Example 45 Dodecane-1,12-diyl bis[2,6-dimethyl-5-ethoxycarbonyL-
4-)(3-nitronhenyl)-1,4-dihydropyridine-3-carboxylate] [err] Preparation
analogous to Example 44 using dodecane-1,12- diyl bis-3-aminocrotonate
instead of hexane-1,6-diyl bis- 3-aminocrotonate. 20 Yield: 10% of theory;
m.p.: 103 to [err] Example 46 [err] AnalogousLy to Example 17, methyl
1,4-dihydro-2,6-dimethyl- 30
4-[2-(4-methylbenzylthio)phenyl]-3-nitropyridine-5-carbo- xylate of melting
point 1600C (isopropanol) was obtained by reaction of
2-(4-methylbenzylthio)benzaldehyde with 2- amino-1-nitro-1-propene and
methyl acetoacetate in ethanol. Yield: 28% of theory. This is the
replacement sheet Date:    - 44 - Example 47 [err] Analogously to Example
16, methyL 1,4-dihydro-2-ethyl-6- 10
methyl-3-nitro-4-(2-trifLuoromethylphenyl)pyridine-5- carboxylate of
melting point [err] (iropropanol) was obtained by reaction of
2-trifluoromethylbenzaldehyde with methyL 8-aminocrotonate and
1-nitro-2-butanone in ethanoL. YieLd: 31% of theory. 15  Example 48 [err]
Analogously to Example 16, methyl 4-(2-benzylthiophenyL)-
1,4-dihydro-2-ethyl-6-methyl-3-nitropyridine-5-carboxylate of melting point
[err] (isopropanol) was obtained by reac- 25 tion of
2-benzylthiobenzaLdehyde with methyl [err]-aminocroton- ate and
1-nitro-2-butanone in ethanol. YieLd: 21% of theory. Example 49 [err]
Analogously to Example 16, methyl 4-(3-benzylthiophenyl)-
1,4-dihydro-2,6-dimethyL-3-nitropyridine-5-carboxylate of 



melting point 1550C (ethanol) was obtained by reaction of
3-benzyLthiobenzaLdehyde with methyl B-aminocrotonate and This is the
replacement sheet Date:  27/2/93    - 45 - nitroacetone in ethanol. YieLd:
35% of theory. Example 50 5                                 [err] 10
AnaLogously to Example 17, ethyl 2-benzyl-1,4-dihydro-6-
methyl-3-nitro-4-(2-trifluoromethylphenyl)-pyridine-5- carboxylate of
melting point 1680C was obtained by reac- tion of
2-trifluoromethylbenzaLdehyde with ethyl y-phenyL- acetoacetate and
2-amino-1-nitro-1-propene in ethanoL. 15 YieLd: 12% of theory. ExampLe 51
[err] Analogously to Example 17, methyL 1,4-dihydro-2-methyL-3-
nitro-6-propyl-4-(2-trifLuoromethylphenyL)-pyridine-5- 25  carboxylate of
melting point 1680C (isopropanoL) was obtained by reaction of
2-trifluoromethyLbenzaldehyde with 2-amino-1-nitro-1-propene and methyL
3-oxohexanoate in et-anoL. Yield: 19% of theory. 30  Example 52 [err]
Analogously to Example 16, methyL 1,4-dihydro-2,6-dimethyl-
4-(3-ethoxyphenyl)-3-nitropyridine-5-carboxylate of melting point [err] was
obtained by reaction of 3-ethoxybenzaLdehyde This is the replacement sheet
Date:  27/2/93    - 46 - with nitroacetone and methyl B-aminocrotonate.
Yield: 42% of theory. ExampLe 53 [err] 



10 AnalogousLy to ExampLe 16, [err]-cyanoethyl 4-(2-benzyLthio-
phenyl)-1,4-dihydro-2,6-dimethyL-3-nitropyridine-5-carbox- yLate of melting
point [err] (isopropanol) was obtained by reaction of
2-benzylthiobenzaLdehyde with nitroacetone and B-cyanoethyl
B-aminocrotonate in ethanol- 15 YieLd: 28% of theory. Example 54 [err]
Analogously to ExampLe 16, methyL 4-(2-cyanophenyl)-1,4- 25
dihydro-2,6-dimethyl-3-nitropyridine-5-carboxylate of meLting point [err]
(isopropanol) was obtained by reaction of 2-cyanobenzaLdehyde with
nitroacetone and methyL [err]- aminocrotonate in ethanol. YieLd: 28% of
theory. 30  ExampLe 55 [err] AnaLogousLy to Example 16, methyL
4-(2,3-dichlorophenyL)-
1,4-dihydro-2,6-dimethyl-3-nitropyridine-5-carboxylate of meLting point
[err] was obtained by reaction of This is the replacement sheet Date: 2
7/2/93    - 47 - 2,3-dichLorobenzaldehyde with nitroacetone and methyl
[err]-aminocrotonate in ethanol. Yield: 39% of theory. Example 56 [err]
Analogously to Example 16, 6-hydroxyhexyl 1,4-dihydro-2,6-
dimethyL-3-nitro-4-(2-trifluoromethylphenyl)-pyridine-5- carboxylate of
melting point [err] was obtained by reaction of
2-trifluoromethylbenzaldehyde with nitroacetone and 6- 15 hydroxyhexyl
B-aminocrotonate in ethanol. Yield: 32% of theory. ExampLe 57 [err] 25
Methyl 5-6-[2,6-dimethyl-5-nitro-4-(2-trifluoromethyl-
phenyl)-1,4-dihydropyrid-3-ylcarboxy]hexyloxycarbonyl-2,6-
dimethyl-4-(3-nitrophenyl)-1,4-dihydropyridine-3-carboxy- late is obtained
as an amorphous, yellow substance by 



reaction of I equivalent of 6-hydroxyhexyl 1,4-dihydro- 30
2,6-dimethyt-3-nitro-4-(2-trifluoromethylphenyl)pyridine- 5-carboxylate
with 1 equivalent of 1,4-dihydro-2,6-
dimethyl-4-(3-nitrophenyL)-3-carboxymethyLpyridine-5- carboxylic acid and
1.1 equivalents of dicyclohexylcarbodi- imide in the [sic] methyLene
chloride. 35 Yield: 68% m/e: 756 A M+. Elemental analysis    C       H
N      F calculated         58.7%  5.2%   7.4%`   7.5% found
58.5%  5.2%   7.2%   7.0% This is the replacement sheet. Date:    - 48 -
ExampLe 58 [err] AnaLogousLy to the previous example, methyL 5-6-[2,3- 10
dimethyl-5-nitro-4-(3-nitrophenyl)-1,4-dihydropyrid-3-
ylcarboxy]hexyloxycarbonyl-2,6-dimethyL-4-(3-nitrophenyl)-
1,4-dihydropyridine-3-carboxylate is obtained as an amor- phous, yellow
substance by reaction of 6-hydroxyhexyl 1,4-
dihydro-2,6-dimethyl-3-nitro-4-(3-nitrophenyl)pyridine-5- 15  carboxylate
with 1,4-dihydro-2,6-dimethyL-4-(3-nitro-
phenyl)-3-carboxymethyLpyridine-5-carboxylic acid and di-
cycLohexylcarbodiimide in methylene chLoride is obtained.- m/e: 733 [err]
YieLd: 73% 20 Elemental analysis       C      H     N calculated
58.9%  5.3%  9.5% found                58.7%  5.2%  9.6% ExampLe 59 [err]
Analogously to Example 16, methyl 4-(5-chloro-2-nitro-
phenyl)-2,4-dihydro-2,6-dimethyl-3-nitropyridine-5-carbo- xyLate of melting
point [err] (isopropanoL) was obtained 35 by reaction of
5-chloro-2-nitrobenzaldehyde with nitro- acetone and methyl
B-aminocrotonate in ethanol. Yield: 43% of theory. This is the replacement
sheet date:27/2/93 



- 49 - ExampLe 60 [err] Analogously to ExampLe 16, methyL
4-(2-chloro-5-nitro-
phenyl)-1,4-dihydro-2,6-dimethyt-3-nitropyridine-5-carbox- 10  ylate of
melting point 2190C was obtained by reaction of
2-chloro-5-nitrobenzaldehyde with nitroacetone and methyl B-aminocrotonate
in ethanol. Yield: 39% of theory. Example 61 15
[err] 20 Analogously to ExampLe 16, n-hexyl 4-(3-chlorobenzylthio-
phenyl)-1,4-dihydro-2,6-dimethyl-3-nitropyridine-5-carbox- ylate was
obtained after chromatography by reaction of
2-(3-chlorobenzylthio)-benzaldehyde with nitroacetone and n-hexyl
[err]-aminocrotonate in ethanoL. 25  Yield: 21% of theory. Elemental
analysis C       H       CL     N       S calculated 62.9%  6.2%   6.9%
5.4%    6.2% found      62.7%  6.1%   6.4%   5.3%    6.1% 30 Example 62
[err] Methyl 6-amino-1,4-dihydro-2-methyl-3-nitro-4-(2-trifLuoro-
methylphenyl)pyridine-5-carboxylate of melting point 2100C This is the
replacement sheet Dte:   7)    - 50 - (isopropanoL) was obtained by
reaction of 10 mmoL each of 2-trifluoromethyLbenzaldehyde, nitroacetone,
ethylamidino- acetate hydrochloride and sodium methylate in 60 ml of
boiling ethanol. 5 YieLd: 36X of theory. Example 63 [err] Methyl
1,4-dihydro-3-nitro-4-(2-trifluoromethylphenyl)- 



15 1,2,6-trimethylpyridine-5-carboxylate was obtained by reaction of 10
mmol each of 2-trifluoromethyLbenzaldehyde, methyl acetoacetate,
nitroacetone and methylamine hydro- chloride in 50 ml of glacial acetic
acid at [err] for 12 hours. 20 YieLd: 15% of theory. Example 64 25 [err]
Analogously to ExampLe 16, methyl 1,4-dihydro-2,6-dimethyl-
4-B-naphthyl-3-nitropyridine-5-carboxylate of melting point [err]
(isopropanol) was obtained by reaction of B-naphthyL- aLdehyde, methyl
B-aminocrotonate and nitroacetone in 35 ethanol. Yield: 42% of theory. This
is the replacement sheet Date:    - 51 - 65 [err] Analogously to Example
16, methyl 1,4-dihydro-2,6-dimethyl- 10
3-nitro-4-pentafluorophenyLpyridine-5-carboxylate of melt- ing point [err]
was obtained by reaction of pentafluoro- benzaldehyde with nitroacetone and
[err]-aminocrotonate in ethanoL. Yield: 38% of theory. 15  Example 66 [err]
20 Analogously to Example 16, methyl 4-(2-chloro-6-fluoro-
phenyl)-1,4-dihydro-2,6-dimethyl-3-nitropyridine-5-carbox- ylate of melting
point [err] was obtained by reaction of 25 2-chloro-6-fluorobenzaldehyde
with nitroacetone and methyl B-aminocrotonate. YieLd: 28% of theory.
Ex-ampLe 67 [err] B-Dimethylaminoethyl 1,4-dihydro-2,6-dimethyL-3-nitro-4-
35 (2-trifluoromethylphenyl)pyridine-5-carboxylate of melting 



point [err] was obtained by reaction of I equivalent each of
1,4-dihydro-2,6-dimethyl-3-nitro-4-(2-trifLuoromethyl-
phenyl)pyridine-5-carboxylic acid with dimethylaminoethanol and DCC in the
[sic] methylene chloride. This is the replacement sheet Date: ;27/2/93    -
52 - YieLd: 84% of theory. Example 68 [err] 10 AnalogousLy to Example 16,
methyl 4-(3-benzyLoxyphenyl)-
1,4-dihydro-2,6-dimethyl-3-nitropyridine-5-carboxylate of melting point
1810C (isopropanoL) is obtained by reaction of 3-benzyloxybenzaldehyde with
nitroacetone and methyl B- aminocrotonate. 15 Yield: 34% of theory. Example
69 Methyl 1,4-dihydro-2,6-dimethyl-4-[2-(4-methyl-
benzyloxy)phenyl]pyridine-3-carboxyLate 20 [err] 25 A) Preparation of
methyl [err]-acetyl-2-(4-methylbenzyloxy) cinnamate 25 9 (110.6 mmol) of
2-(4-methylbenzyloxy)benzaldehyde are stirred together with 11.9 ml (110.6
mmol) of methyl acetoacetate in 66 ml of isopropanol and treated with a 30
freshly prepared solution of 0.64 ml of piperidine and 0.38 ml of glacial
acetic acid in 5.5 mL of isopropanol. The mixture is stirred for 1 hour at
600C and for 4 hours at [err], cooled and concentrated. The evaporation
residue is dissolved in ether and the solution is successively 35 washed
with about 100 ml of 1 N hydrochloric acid, twice with water, with
saturated sodium bicarbonate solution and again twice with water. The ether
phase is dried, filter- ed and concentrated. This gives 35.3 g (98.51% of
theory) of a dark yellow oil which is further reacted without This is the
replacement sheet Date: 27        3  



- 53 - purification. B) Methyl 2-cyanoethyl
1,4-dihydro-2,6-dimethyL-4-[2-(4-
methylbenzyLoxy)phenyL]pyridine-3,5-dicarboxyLate 5
[err] 35.3 g (108.35 mmol) of methyl [err]-acetyl-2-(4-methylbenzyL-
oxy)cinnamate are refluxed with 16.8 g (108.95 mmol) of 2- cyanoethyl
[err]-aminocrotonate in 160 ml of ethanol for 18 15  hours.  The solution
is concentrated, the evaporation residue is taken up in ethyl acetate and
extracted twice with water. The ethyl acetate phase is dried, filtered, -
and concentrated. The evaporation residue obtained crys- tallizes upon
stirring with methanol. The product is fil- 20  tered off with suction and
washed with methanol.  This gives 20.2 g (40.53% of theory) of a slightly
yellow prod- uct of melting point [err] with decomposition. C) Monomethyl
1,4-dihydro-2,6-dimethyL-4-[2-(4-methyl-
benzyloxy)phenyl3pyridine-3,5-dicarboxylate 25 [err] 17.5 g (38 mmol) of
methyl 2-cyanoethyl 1,4-dihydro-2,6-
dimethyl-4-[2-(4-methyLbenzyloxy)phenyl3pyridine-3,5- dicarboxylate are
suspended in a solution of 4.6 g 35  (115 mmol) of sodium hydroxide in 115
ml of water and treated with 57.5 ml of dimethoxyethane.  Gradually, a
clear solution is obtained. The mixture is stirred for 20 hours, treated
with 100 ml of water and extracted three times with methylene chloride.
While stirring, the aqueous This is the replacement sheet Date: 27/2/93
- 54 - phase is acidified dropwise with concentrated hydrochloric acid,
which precipitates the acid. The product is filter- ed off with suction,
washed with water and dried. This gives 12.2 g (78.9% of theory) of a
beige-coloured solid 5 product of melting point starting at [err] with
decompo- sition. 



D) 3 g of monomethyl 1,4-dihydro-2,6-dimethyl-4-[2-(4-
methylbenzyloxy)phenyl]pyridine-3,5-dicarboxyLate are sus- pended in 30 ml
of diethylene glycol and heated to 170 to 10 1800C with stirring, resulting
in a clear solution with the evolution of gas. The mixture is stirred at
180 C for about 5 minutes and cooled. The viscous solution is dis- solved
in an ether/water mixture with vigorous stirring, the phases are separated,
the aqueous phase is extracted 15 with ether and the combined ether phases
are washed with 1 N sodium hydroxide and twice with water. The organic
phase is dried, filtered and concentrated. The resulting syrup-Like residue
is crystallized with [tacuna] or acetonitrile in an ice bath and filtered
off with suction. 20 This gives 1.6 g of methyl
1,4-dihydro-2,6-dimethyl-4-[2-
(4-methylbenzyLoxy)-phenyl]pyridine-3-carboxyLate of melting point [err] to
[err] The following were prepared analogously: Example 70 25          Ethyl
1,4-dihydro-2,6-dimethyl-4-(2-trifluoro-
methylphenyl)pyridine-3-carboxylate of melting point 125 to [err] Ex-ample
71 Isopropyl1,4-dihydro-2,6-dimethyl-4-(3-nitrophenyl)- 30
pyridine-3-carboxylate, isolated as an oil. Rf value: 0.525; TLC aluminium
roll, layer thickness: 0.2 mm, silica gel: 60 F 254, Merck; eluent:
petroLeum ether/ethyl acetate in a ratio of 2:1 by volume. 35  Example 72
Methyl 1,4-dihydro-1,2,6-trimethyl-4-(2-chloro-
phenyl)pyridine-3-carboxylate of melting point 142 to [err] This is the
replacement sheet Date: 27/2/93    - 55 - ExampLe 73 MethyL
1,4-dihydro-2,6-dimethyL-4-(3-chLorophenyl) pyridine-3-carboxyLate of
meLting point 129 to [err] ExampLe 74 



5          MethyL 1,4-dihydro-2,6-dimethyL-4-(2-methylphenyl)-
pyridine-3-carboxyLate of meLting point 127 to [err] ExampLe 75 Methyl
1,4-dihydro-2,6-dimethyl-4-(2-chlorophenyl)- pyridine-3-carboxylate of
melting point 143-[err] 10 Example 76 Methyl
1,4-dihydro-2,6-dimethyl-4-(3-nitrophenyl)- pyridine-3-carboxyLate of
melting point 110 to [err] ExampLe 77 MethyL
1,4-dihydro-2,6-dimethyL-4-(2-phenylthio- 15
methyLoxyphenyl)pyridine-3-carboxylate as an oil. NMR spectrum at 250 MHz
in [err] Singlet at [err] = 1.6 ppm       (3H, 6-[err]) Singlet at  [err]=
2.38 ppm    (3H, [err]) Singlet at  [err]= 3.42 ppm    (3H, [err]) 20 2
dupLets at [err] = 4.65 and 4.96 ppm (1H each for 5H and 4H Singlet at
[err] = 5.16 ppm (1H for N) H AB system at [err] = 5.5 to 5.64 ppm (2H for
-0-CH2-S-) 25 MultipLet at [err] = 6.9 to 7.65 ppm (9H, aromatics) ExampLe
78 MethyL 1,4-dihydro-2,6-dimethyL-4-(2-benzyLoxy-
phenyl)pyridine-3-carboxyLate of melting point 81 to [err] Example 79 30
Methyl 1,4-dihydro-2,6-dimethyl-4-[2-(4-chloro-
benzyloxy)phenyl]pyridine-3-carboxylate of meLting point 90 to [err]
Example 80 Methyl 1,4-dihydro-2,6-dimethyl-4-[2-(2-chLoro- 35
benzyL-oxy)phenyl]pyridine-3-carboxyLate of meLting point 75 to [err]
Example 81 MethyL 1,4-dihydro-2,6-dimethyL-4-[2-(2,6-dichLoro-
benzyLoxy)phenyL]pyridine-3-carboxyLate of meLting point This is the
replacement sheet Date: 27/2/93    - 56 - 125 to [err] 



ExampLe 82 Methyl 1,4-dihydro-2,6-dimethyl-4-[2-(3,4-dichloro-
phenyloxy)phenyl]pyridine-3-carboxylate, 5 isolated as a foam. [err] value:
0.65, TLC plates precoated with silica gel 60 F 254, eLuent:
chloroform/ethyl acetate in a ratio of 5:1 by volume. Example 83 Methyl
1,4-dihydro-2,6-dimethyl-4-[2-(4-methylbenzyl- 10
oxy)naphthyl]pyridine-3-carboxylate, isolated as a foam. Mass spectrum: The
most important peaks are found at m/e = 413 (molecular ion); m/e = 308; m/e
= 248; m/e = 166. 15 Example 84 Isopropyl
1,4-dihydro-2,6-dimethyL-4-[2-(4-methyl-
benzyloxy)phenyL]pyridine-3-carboxylate of melting point' starting at [err]
Example 85 20         Methyl 1,4-dihydro-2,6-dimethyl-4-[2-(3-trifluoro-
methylbenzylthio)phenyl]pyridine-3-carboxylate, isolated as an oil. Rf
value: 0.84, TLC aluminium roll, layer thickness: 0.2 mm, silica geL 60 F
254, eluent: choroform/ ethyl acetate in a ratio of 5:1 by volume. 25
Example 86 Isobutyl 1,4-dihydro-2,6-dimethyl-4-[2-(4-methyl-
benzyloxy)phenyl]pyridine-3-carboxylate of melting point starting at [err]
Example 87 30         Methyl 1,4-dihydro-2,6-dimethyl-4-naphthyl-pyridine-
3-carboxylate, isolated as a foam. Mass spectrum: The most important mass
peaks are m/e = 293 (molecular ion); m/e = 166(M - naphthyL). 35 Example 88
Methyl 1,4-dihydro-2,6-dimethyl-4-[2-(3-trifluoro-
methylbenzyloxy)phenyl]pyridine-3-c'arboxylate of melting point [err] This
is the replacement sheet Date:  27/2/93    



- 57 - ExampLe 89 1,4-Dihydro-2,6-dimethyl-4-12-(4-methylbenzyLoxy)-
phenyllpyridine-3-carboxylic acid sec.-butylser of melting point starting
at 780C. 5 ExampLe 90 Methyl 1,4-dihydro-2,6-dimethyl-4-(3-benzyLoxy-
phenyl)-pyridine-3-carboxylate, isoLated as an oiL. Rf value: 0.69, TLC
aluminium roll, Layer thickness 0.2 mm, silica geL 60 G 254, Merck; 10
eLuent: cLoroform/ethyL acetate in a ratio of 7:1 by voLume. Example 91
Isobutyl 1,4-dihydro-2,6-dimethyl-4-[2-(3-trifLuoro-
methyLbenzyloxy)phenyL]pyridine-3-carboxylate, 15  isoLated as an oil. Mass
spectrum: The most important mass peaks are: m/e = 459 (moLecular ion);
[err] m/e = 208 [err] Example 92 25          MethyL
1,4-dihydro-2,6-dimetyl-4-[2-(3-nitro- benzyloxy)phenyl]-carboxylate of
melting point 117 to [err] ExampLe 93 Ethyl
1,4-dihydro-2,6-dimethyL-4-[2-(3-nitrobenzyL- 30
oxy)phenyl]pyridine-3-carboxylate of melting point from 107 to [err]
ExampLe 94 MethyL 1,4-dihydro-2,6-dimethyl-4-[2-(4-fLuoro- benzyloxy)pheny
]pyridine-3-carboxyLate of melting point 35 68 to [err] ExampLe 95
Sec.butyL 1,4-dihydro-2,6-dimethyl-4-[2-(3-tri-
fLuoromethyLbenzyLoxy)phenyl]pyridine-3-carboxyLate, isolated as an  oil.
This is the replacement sheet Date:    - 58 - 



Mass spectrum: The most important mass peaks are: m/e = 459 (molecuLar
ion); m/e = 402 (M-57). Example 96 5         Ethyl
1,4-dihydro-2,6-dimethyl-4-[2-(4-fLuoro-
benzyloxy)phenyL]pyridine-3-carboxylate of melting point 122 to [err]
Example 97 Methyl 1,4-dihydro-2,6-dimethyl-4[2-(3,5-dimethyL- 10
benzyLoxy)phenyl]pyridine-3-carboxylate of melting point 127 to 1290C
(crystallized with I mot of acetonitrile). Example 98 Ethyl
1,4-dihydro-2,6-dimethyl-4-(3-nitrophenyL)- pyridine-3-carboxylate of
melting point 107 to [err] 15 ExampLe 99 n-Butyl
1,4-dihydro-2,6-dimethyl-4-[2-(3,5-dimethyl-
benzyloxy)phenyl]pyridine-3-carboxylate, isolated as an oil. Mass spectrum:
20         The most important peaks are: m/e = 417 (M-2); m/e = 300 (M-119)
and m/e = 208. Example 100 n-Butyl 1,4-dihydro-2,6-dimethyl-4-[2-(3-methyl-
benzyloxy)phenyl]pyridine-3-carboxylate of melting point 25 104 to [err]
Example 101 Methyl 1,4-dihydro-2,6-dimethyL-4-[2-(3-methyl-
benzyLoxy)phenyl]pyridine-3-carboxylate of melting point 58 to [err]
crystallizes with one mole of acetonitrile. 30 ExampLe 102 MethyL
1,4-dihydro-2,6-dimethyl-4-[2-(3-fluoro-
benzyLoxy)phenyl]pyridine-3-carboxyLate of melting point 109 to [err]
Example 103 35         n-Butyl 1,4-dihydro-2,6-dimethyl-4-[2-(3-fluoro-
benzyLoxy)phenyl]pyridine-3-carboxylate of melting point 105 to [err]
Example 104 Methyl 1,4-dihydro-2,6-dimethyl-4-(2-phenylpropyl- This is the
replacement. sheet Date:27/2/93  



- 59 - mercaptophenyL)pyridine-3-carboxylate, isoLated as an oil. Rf value:
0.46, TLC aluminium roll, Layer thickness: 0.2 mm, silica gel 60 F 254
Merck, eluent: chloroform. Example 105 5         Methyl
1,4-dihydro-2,6-dimethyL-4-[2-(3-methoxy-
benzyLoxy)phenyL]pyridine-3-carboxyLate of melting point starting at [err]
Example 106 MethyL 1,4-dihydro-2,6-dimethyl-4-(2-benzytthio- 10
phenyL)pyridine-3-carboxylate. Mass spectrum: The most important peaks are
found at m/e = 365 (molecular ion), m/e = 350 (M-15), m/e = 306 (M-59), m/e
= 274, m/e = 166. 15 ExampLe 107 n-ButyL
1,4-dihydro-2,6-dimethyl-4-[2-(3-methoxy-
benzyLoxy)phenyL]pyridine-3-carboxylate of melting point- 144 to [err]
Example 108 20          Methyl 1,4-dihydro-2,6-dimethyl-4-(2-chLoro-
phenyl)-5-phenyl-ureidopyridine-3-carboxylate [err] 9.65 g (30 mmol) of
monoethyl 1,4-dihydro-2,6-dimethyl- 4-(2-chlorophenyL)-3,5-dicarboxylate
are refluxed with 30  6.4 mol (30 mmol) of diphenylphosphoryL azide and 4.2
ml (30 mmol) of triethylamine for 1 hour. The mixture is cooled, treated
with 2.8 ml (30 mmoL) of aniline and boiled for 1 hour. The mixture is
concentrated, the solid evaporation residue is dissolved in warm ethyl
acetate, 35 the solution is washed with 1 N hydrochloric acid, water, 2 N
sodium hydroxide solution and twice with water, dried and concentrated. The
solid evaporation residue is treated with 100 ml of hot ethyl acetate,
cooled with stirring, filtered off with suction and washed with ethyl
acetate. This is the replacement sheet Date: 27/2/93    



- 60 - This gives 4.6 g of methyl 1,4-dihydro-2,6-dimethyl-4-(2-
chlorophenyl)-5-phenylureidopyridine-3-carboxylate of melting point 203 to
[err] The following were prepared analogously: 5  Example 109 Methyl
1,4-dihydro-2,6-dimethyl-4-[2-(4-methyl-
benzyloxy)phenyl]-5-n-butylureidopyridine-3-carboxylate of melting point
194 to [err] [err] 15  Example 110 MethyL
1,4-dihydro-2,6-dimethyl-4-(2-chlorophenyl)-
5-N-morpholinyl)carbonylaminopyridine-3-carboxylate of melting point 245 to
[err] 20 [err] Example 111 -    Methyl
1,4-dihydro-2,6-dimethyl-4-(2-chLorophenyl)-
5-(4-N-methyLpiperazinyl-carbonylamino)pyridine-3-carbo- 30 xylate of
melting point [err] [err] Example 112 MonomethyL
1,4-dihydro-2,6-dimethyl-4-(2-benzyl- This is the replacement sheet Date:
27/2/93    - 61 - oxyphenyl)pyridine-3,5-dicarboxyLate [err] 10.6 g (24
mmot) of methyL [err]-cyanoethyL 1,4-dihydro-2,6- 10
dimethyl-4-(2-benzyLoxyphenyl)pyridine-3,5-dicarboxyLate are suspended in a
soLution of 2.88 g (72 mmol) of sodium hydroxide in 72 ml of water and
treated with 45 mL of di- methoxyethane. The mixture is stirred overnight,
treated with 100 ml of water and extracted three times with ether. 15 The
aqueous phase is distilled for a short time on a rotary evaporator and is
then, with stirring, acidified dropwise with concentrated hydrochloride
acid. The preci-- pitated product is filtered off with suction, washed with
water and dried. This gives 6.2 g of a beige-coLoured 



20 product of meLting point 1600C with decomposition. The folLowing were
prepared analogously to 112: ExampLe 113 Monomethyl
1,4-dihydro-2,6-dimethyl-4-[2-(4-methyL-
benzyloxy)phenyl]pyridine-3,5-dicarboxylate of melting 25 point [err] with
decomposition. Example 114 MonomethyL
1,4-dihydro-2,6-dimethyL-4-[2-(4-chLoro-
benzyl)phenyL]pyridine-3,5-dicarboxyLate of melting point [err] with
decomposition. 30 ExampLe 115 Monomethyl
1,4-dihydro-2,6-dimethyL-4-[2-(2-chLoro-
benzyLoxy)phenyl]pyridine-3,5-dicarboxylate of melting point [err] with
decomposition. ExampLe 116 35          Monomethyl
1,4-dihydro-2,6-dimethyL-4-(2-phenyL-
mercaptomethoxyphenyL)pyridine-3,5-dicarboxyLate of melting point [err]with
decomposition. ExampLe 117 MonomethyL
1,4-dihydro-2,6-dimethyL-4-(2-phenethyl- This is the replaoement sheet
Date:   27/2/93    - 62 - oxyphenyl)pyridine-3,5-dicarboxylate of melting
point 100 to 1030C with decomposition. ExampLe 118 Monomethyl
1,4-dihydro-2,6-dimethyl-4-[2-(2,6- 5
dichLorobenzyLoxy)phenyl]pyridine-3,5-dicarboxyLate of melting point 198 to
2010C with decomposition. ExampLe 119 Monomethyl
1,4-dihydro-2,6-dimethyL-4-[2-(3,4-di-
chlorobenzyloxy)phenyl]pyridine-3,5-dicarboxylate of 10 melting point 138
to 1400C with decomposition. Example 120 Monomethyl
1,4-dihydro-2,6-dimethyL-4-(3-propoxy- phenyL)pyridine-3,5-dicarboxylate of
meLting point 175 to [err] with decomposition. 15 Example 121 Monomethyl
1,4-dihydro-2,6-dimethyl-4-(3-benzyloxy- 



phenyL)pyridine-3,5-dicarboxylate of melting point [err] with
decomposition. ExampLe 122 20          Monomethyl
1,4-dihydro-2,6-dimethyL-4-[2-(4-methyl-
benzyloxy)napthyl]pyridine-3,5-dicarboxylate of melting point 171 to [err]
with decomposition. ExampLe 123 Monomethyl
1,4-dihydro-2,6-dimethyl-4-naphthyl- 25  pyridine-3,5-dicarboxylate of
melting point 175 to 1790C with decomposition. Example 124 -
Monoisopropyl 1,4-dihydro-2,6-dimethyl-4-[2-(4-
methylbenzyloxy)phenyl]pyridine-3,5-dicarboxyLate of 30  meLting point
1010C with decomposition. Example 125 Monomethyl
1,4-dihydro-2,6-dimethyl-4-[2-(3-tri-
fluoromethylbenzyLthio)phenyl]pyridine-3,5-dicarboxylate of melting point
900C with decomposition. 35 Example 126 Monoisobutyl
1,4-dihydro-2,6-diphenyl-4-[2-(4-
methylbenzyloxy)phenyl]pyridine-3,5-dicarboxylate of melting point [err]
with decomposition. This is the replacement sheet Date:27/2/93    - 63 -
Example 127 Monosec.-butyL 1,4-dihydro-2,6-dimethyl-4-[2-(4-
methyLbenzyloxy)phenyL]pyridine-3,5-dicarboxylate of melting point 133 to
1400C with decomposition. 5 Example 128 Monomethyl
1,4-dihydro-2,6-dimethyl-4-[2-(3-tri-
fLuoromethylbenzyloxy)phenyl]pyridine-3,5-dicarboxyLate of melting point
[err] with decomposition. ExampLe 129 10         Monoisobutyl
1,4-dihydro-2,6-dimethyl-4-[2-(3-
trifluoromethylbenzyloxy)phenyl]pyridine-3,5-dicarboxy- late of meLting
point 150 to [err] with decomposition. Example 130 Monosec.-butyl
1,4-dihydro-2,6-dimethyl-4-[2-(3- 



15 trifluoromethylbenzyloxy)phenyl]pyridine-3,5-dicarboxy- Late of melting
point [err] with decomposition. Example 131 Monomethyl
1,4-dihydro-2,6-dimethyL-4-[2-(3-
nitrobenzyloxy)phenyl]pyridine-3,5-dicarboxylate of 20 meLting point [err]
with decomposition. Example 132 Monoethyl 1,4-dihydro-2,6-dimethyl-4-[2-(3-
nitrobenzyloxy)phenyL]pyridine-3,5-dicarboxyLate of melting point [err]
with decomposition. 25  Example 133 Monoethyl
1,4-dihydro-2,6-dimethyl-4-[2-(4-
fLuorobenzyloxy)phenyl]pyridine-3,5-dicarboxyLate of melting point 154 to
[err]with decomposition. Example 134 30         Monomethyl
1,4-dihydro-2,6-dimethyL-4-[2-(4-
fLuorobenzyloxy)phenyl]pyridine-3,5-dicarboxyLate of meLting point 181 to
[err] with decomposition. ExampLe 135 MonomethyL
1,4-dihydro-2,6-dimethyL-4-(2-phenyL- 35
propylmercaptophenyl)pyridine-3,5-dicarboxyLate of melting point starting
at [err] with decomposition. Example 136 Monomethyl
1,4-dihydro-2,6-dimethyL-4-[2-(3,5-di-
methylbenzyloxy)phenyl]pyridine-3,5-dicarboxylate of This is the
replacement sheet Date:    - 64 - melting point starting at [err] with
decomposition. ExampLe 137 Mono-n-butyl 1,4-dihydro-2,6-dimethyl-4-[2-(3,5-
dimethylbenzyloxy)phenyL]pyridine-3,5-dicarboxylate of 5 meLting point
starting at [err] with decomposition. Example 138 Monomethyl
1,4-dihydro-2,6-dimethyl-4-[3-methyl- benzyloxy)phenyl
pyridine-3,5-dicarboxylate of melting point 140 to [err] with
decomposition. 10 Example 139 Mono-n-butyl
1,4-dihydro-2,6-dimethyL-4-[2-(3- 



methyLbenzyLoxy)phenyl]pyridine-3,5-dicarboxylate of melting point 132 to
[err] with decomposition. Example 140 15         MonomethyL
1,4-dihydro-2,6-dimethyl-4-[2-(3-
fluorobenzyLoxy)phenyl]pyridine-3,5-dicarboxylate of melting point 146 to
[err] with decomposition. Example 141 Mono-n-butyl
1,4-dihydro-2,6-dimethyl-4-[2-(3- 20
fluorobenzyloxy)phenyL]pyridine-3,5-dicarboxylate of melting point 141 to
[err] with decomposition. Example 142 Monomethyl
1,4-dihydro-2,6-dimethyl-4-[2-(3-
methoxybenzyloxy)phenyl]pyridine-3,5-dicarboxyLate of 25 melting point 155
to 1600C with decomposition. Example 143 Mono-n-butyl
1,4-dihydro-2,6-dimethyl-4-[2-(3-
methoxybenzytoxy)phenyl]pyridine-3,5-dicarboxylate of melting point 145 to
[err] with decomposition. 30 Example 144 Ethyl
1-ethyL-2-methyl-4-[2-(3-trifluoromethyl-
benzylthio)phenyl]-5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]-
pyridine-3-carboxylate. M.p.: 117 to [err] 35 Example 145 2-Methoxyethyl
2-methyL-4-[2-(3-trifluoromethyl-
benzylthio)phenyl]-5-oxo-1,4,5,7-tetrahydrofuro[3,4-b\-
pyridine-3-carboxylate. M.p. 124 to [err]                         This is
the replacement sheet Date: 27/2/93    - 65 - Example 146 Butyl
2-methyL-4-[2-(3-trifluoromethylbenzyl-
thio)phenyl]-5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyri- dine-3-carboxylate. 5
M.p.: 112 to [err] Example 147 Ethyl
2-methyl-4-[2-(3-trifluoromethylbenzyloxy)-
phenyl]-5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3- carboxylate 



10  MM.p.: 180 to [err] Example 148 Ethyl
2-methyl-4-[2-(3-nitrobenzylthio)phenyl]-5-
oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate. M.p.: 164 to [err]
15 ExampLe 149 n-ButyL 2-methyl-4-[2-(3-nitrobenzylthio)phenyl]-
5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate . M.p.: 137 to
[err] Example 150 20         Ethyl 2-methyl-4-[2-(3-methylbenzylsulphinyl)-
phenyl]-5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3- carboxylate: M.p.:
243-[err] Example 151 25         Ethyl
4-[2-(benzylthio)phenyl]-2-methyl-5-oxo-
4,5,6,7-tetrahydro-1H-pyrrolo[3,4-b]pyridine-3-carboxylate. M.p.: 243 to
[err] Example 152 Ethyl 4-[2-(benzylsulphonyl)phenyl]-2-methyl-5-oxo- 30
1,4,5,7-tetrahydrofurop[3,4-b]pyridine-3-carboxylate. M.p.: 150 to [err]
Example 153 Methyl 2-methyl-4-[2-(3-trifluoromethylbenzyl-
thio)phenyl]-5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]-3- 35 carboxylate. M.p.:
178 to [err] Example 154 Butyl 4-[2-(4-tert.-butylbenzyLthio)phenyl]-2-
methyl-5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3- This is the
replacement sheet Date: 27/ 2/93 /    - 66 - carboxylate. M.p.: [err]
Example 155 Ethyl 2-methyL-4-2-(3-trifluoromethylbenzyL)- 5
phenyl]-5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3- 



carboxylate. M.p.: [err] Example 156 Ethyl
2-methyl-4-[2-(3-methylbenzylthio)phenyL]- 10
5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxy- late. M.p.: 150 to
[err] Example 157 Butyl 4-[2-(3-chlorobenzyLthio)phenyL]-2-methyL-5- 15
oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate. M.p.: 167 to [err]
Example 158 Ethyl 4-[2-(4-ethoxycarbonylbenzylthio)phenyl]-2-
methyl-5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3- 20 carboxylate. M.p.:
157 to [err] Example 159 Ethyl 4-[2-(benzylthio)phenyl]-2-propyl-5-oxo-
1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate. 25 M.p.: 167 to [err]
Example 160 Ethyl 4-[2-(chlorobenzylthio)phenyl]-2-methyl-5-
oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate. M.p.: 87 to [err]
30 Example 161 Methyl 4-[2-benzylthio)phenyl]-2-ethyl-5-oxo-
1,4,5,7-tetrahydrofuro[3.4-b]pyridine-3-carboxylate. M.p.: 174 to [err]
Example 162 35         Ethyl 4-[2-(4-tert.-butylbenzylthio)phenyl]-2-
methyl-5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3- carboxylate. M.p.:
127 to [err] This is the replacement sheet Date:27/2/93    - 67 - ExampLe
163 Ethyl 2-methyl-4-[2-(3-methylbenzylthio)phenyL]-5-
oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate. 



M.p: 114 to [err] 5 ExampLe 164 Methyl
4-[2-(4-tert.-butylbenzylthio)phenyL]-2-
methyl-5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3- carboxylate. M.p.:
112 to [err] 10 ExampLe 165 Methyl
2-methyl-4-[2-(3-methyLbenzylthio)phenyl]-
5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-car- boxylate. M.p.: 166 to
[err] 15 Example 166 MethyL 4-C2-(3-chlorobenzyLthio)phenyl]-2-methyl-
5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxy- Late. M.p.: 209 to
[err] 20 Example 167 Octyl 2-methyl-4-[2-(4-methylbenzylthio)phenyl]-5-
oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate. [err]-NMR [err] =
0.9 (t, J = 7 Hz, 3H), 1.0-1.5 (m, 12H), 2.3 and 2.35 (2s, je 3H), 3.75-4.1
(m, 2H), 25 4.1 and 4.15 (2d, J = 14 Hz, je 1H), 4.45 (s, 2H), 5.5 (5, IH)
7.0-7.4 Cm, 8H), 8.1 (s, NH) ppm. Example 168 -   Butyl
2-methyL-4-[2-(4-methylbenzylthio)phenyl]-5-
oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate. 30 M.p.: 87
to[err] ExampLe 169 Ethyl 4-[2-benzylthio)phenyL]-2-methyl-5-oxo-l-
propyl-1,4,5,7-tetrahydrofurop[3,4-b]pyridine-3- carboxylate. 35 M.p.:
[err] ExampLe 170 Ethyl 1-allyl-4-[2-benzyLthio)phenyl]-2-methyL-5-
oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate. M.p.: 115 to [err]
This is the replacement sheet Date:    - 68 - 



Example 171 EthyL 2-methyl-4-[2-(4-methyLbenzylthio)phenyl]-
5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate. M.p.: 137 to
[err] 5 Example 172 Ethyl 2-methyL-4-[2-(4-methylbenzyloxy)phenyl]-5-
oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate. M.p.: 208 to [err]
Example 173 10         Ethyl 4-[2-(benzylthio)phenyl]-1-ethyl-2-methyl-
5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3- carboxylate. M.p.: 80 to
[err] Example 174 15         Ethyl
4-[2-(benzylthio)phenyl]-1,2-dimethyl-5-oxo-
1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate. M.p.: 188-[err]
Example 175 Ethyl 4-[3-(benzylthio)phenyl]-2-methyl-5-oxo- 20
1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxyLate. M.p.: 183 to [err]
Example 176 Ethyl 4-[2-(4-methoxycarbonylbenzylthio)phenyl]-
2-methyl-5-oxo-1,4,5,7-tetrahydrofuro[3,4-b3pyridine-3- 25 carboxylate.
M.p.: 102 to [err] ExampLe 177 EthyL
2-methyl-4-[2-(1-phenyLethylthio)phenyl]-5-
oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate. 30 M.p.: 93 to
1100C (2:3 mixtures of diastereomers). ExampLe 178 Ethyl
2-methyL-4-[2-(2-methylbenzylthio)phenyl]-
5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3- carboxylate. 35 M.p.: 217 to
[err] Example 179 Ethyl 2-methyl-5-oxo-4-[3-phenylpropylsulphinyl)-
phenyl]-1,4,5,7-tetrahydrofuroE3[4-b]pyridine-3-carboxylate M.p.: 185 to
[err] This is the replacement sheet   



- 69 - Example 180 Ethyl 2-methyl-4-[2-(4-nitrobenzylthio)phenyl]-5-
oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate. M.p.: 168 to [err]
5  Example 181 Ethyl 4-[2-(methoxycarbonyl)phenyl]-2-methyl-5-
oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate. M.p.: 240 to [err]
Example 182 10         Ethyl 4-[2-(butylthio)phenyl]-2-methyl-5-oxo-
1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate. M.p.: 163 to [err]
Example 183 Ethyl 4-[2-(2,5-dichlorobenzylthio)phenyl]-2- 15
methyl-5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3- carboxylate. M.p.:
244 to [err] Example 184 Ethyl 4-[2-(4-methoxybenzylthio)phenyl]-2-methyL-
20  5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3- carboxylate. M.p.: 83 to
[err] Example 185 Ethyl 4-[2-(4-chlorobenzylthio)phenyl]-2-methyl- 25
5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxyLate. M.p.: 97 to
[err] Example 186 Ethyl 2-methyl-4-[2-(1-methylethylthio)phenyl]-
5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate. 30 M.p.: 193 to
[err] ExampLe 187 Ethyl 2-methyl-5-oxo-4-[2-(3-phenyLpropylthio)-
phenyl]-1,4,5,7-tetrahydro[3,4-b]pyridine-3-carboxylate. M.P.: 179 to [err]
35  Example 188 Ethyl 2-methyl-5-oxo-4-[2-(tetralin-2-yLmethyl-
thio)phenyl]-1,4,5,7-tetrahydrofuro-[3,4-b]pyridine-3- carboxylate. M.p.:
102 to [err]                       This is the replacement sheet Date: 27 



- 70 - Example 189 Ethyl 4-(2,3-dimethylphenyl)-2-methyl-5-oxo-
1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxyLate. M.p.: 225 to [err] 5
ExampLe 190 EthyL 2-methyl-5-oxo-[2-(2[phenylcarbonyLoxy]-
ethylthio)phenyl]-1,4,5,7-tetrahydrofuro[3,4-b]pyridine- 3-carboxylate.
M.p.: 190 to [err] 10  ExampLe 191 EthyL
2-methyL-4-[2-(1-naphtyLmethyLthio)-
phenyl]-5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3- carboxylate. M.p.:
93 to [err] 15  Example 192 Ethyl 4-[2-(benzylsuLphinylthio)phenyl]-2-
methyl-5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3- carboxyLate. M.p.:
[err] 20 ExampLe 193 Ethyl 4-[2-(3,4-dichlorobenzylthio)phenyl]-2-
methyL-5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3- carboxylate. M.p.: 90
to [err] 25  Example 194 Ethyl 4-(3-benzyloxyphenyl]-2-methyl-5-oxo-
1,4,5,7-tetrahydrofuroC3,4-b]pyridine-3-carboxylate. M.p.: 103 to [err]
Example 195 30           EthyL 4-[2-(2-hydroxyethyLthio)phenyL]-2-methyL-
5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3- carboxylate. M.p.: 130 to
[err] ExampLe 196 35           EthyL
4-(2-benzyLphenyl)-2-methyL-5-oxo-1,4,5,7-
tetrahydrofuro[3,4-b]pyridine-3-carboxylate. M.p.: 239 to [err] ExampLe 197



Ethyl 4-(2-ethylthio)phenyL-2-metyL-5-oxo- This is the replacement sheet
Date:.    - 71 - 1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate. M.p.:
235 to [err] Example 198 Ethyl 2-methyl-4-[2-(methylthio)phenyl]-5-oxo- 5
1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate. M.p.: 233 to [err]
Example 199 Ethyl 2-methyl-4-[2-(2-phenylethylthio)phenyl]-
5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3- 10 carboxylate. M.p.: 184 to
[err] Example 200 Ethyl 2-methyl-4-[2-(4-methylbenzylthio)phenyl]-
5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine- 15 carboxylate. M.p.: 132 to
[err] Example 201 Methyl 4-(2-benzyloxyphenyl)-2-metyl-5-oxo-
1,4,5,7-tetrahydrofuro[3,4-b)pyridine-3-carboxylate. 20 M.p.: 245 to [err]
Example 202 Ethyl 4-(2-ethyphenyl)-2-methyl-5-oxo-1,4,5,7-
tetrahydrofuro[3,4-b)pyridine-3-carboxylate. M.p.: 197 to [err] 25 Example
203 Octyl 4-(2-benzylthiophenyl)-2-methyl-5-oxo-
1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate. M.p.: [err] Example
204 30          Butyl 4-(2-benzylthiophenyl)-2-methyl-5-oxo-
1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate (amorphous substance).
Example 205 Ethyl 4-(2-benzyloxyphenyl)-2-methyl-5-oxo- 35
1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate. 



M.P.: [err] Example 206 Methyl 4-(2-benzylthiophenyl)-2-methyl-5-oxo-
1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate. This is the
replacement sheet Date:    - 72 - M.p.: [err] ExampLe 207 Ethyl
2-methyl-5-oxo-4-(2-trifLuoromethyl-
phenyl)-1,4,5,7-tetrahydrofuro[3,4-b)pyridine-3- 5 carboxylate. M.p.: 228
to [err] Example 208 Isopropyl 4-(2-benzylthiophenyL)-2-methyL-5-oxo-
1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxyLate. 10 M.p.: 158 to [err]
ExampLe 209 Ethyl 2-methyl-5-oxo-4-(2-phenylphenyl)-1,4,5,7-
tetrahydrofuro[3,4-b]pyridine-3-carboxylate. M.p.: 217 to [err] 15 Example
210 Isopropyl 2-methyl-4-(2-methylphenyl)-5-oxo-
1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate. M.p.: [err] Example
211 20          Butyl 2-5-methyl-4-(2-methylphenyl)-5-oxo-1,4,5,7-
tetrahydrofuro[3,4-b]pyridine-3-carboxylate. M.p.: 167 to [err] Example 212
ALLyL 2-methyl-4-(2-methylphenyL)-5-oxo-1,4,5,7- 25
tetrahydrofuro[3,4-b]pyridine-3-carboxylate. M.p.: 170 to [err] Example 213
3-Acetyl-4-(2-benzylthiophenyl)-2-methyl-5-oxo-
1,4,5,7-tetrahydrofuro[3,4-b]pyridine. 30 M.P.: [err] ExampLe 214 Methyl
2-methyl-5-oxo-4-(2-trifluoromethyl- 



phenyl)-1,4,5,7-tetrahydrofuro[3,4-b)pyridine-3-carboxy- late. 35 M.p.: 229
to [err] Example 215 Methyl 2-methyl-5-oxo-4-(2-methylphenyl)-1,4,5,7-
tetrahydrofuro[3,4-b]pyridine-3-carboxylate. M.p.: 196 to [err] This is the
replacement sheet date:27/2/93    -73 - Example 216 2-methoxyethyl
4-(3-chlorophenyl)-1,2-dimethyl-
5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxyLate. M.p.: 128 to
[err] 5 Example 217 3-Acetyl-2-methyl-5-oxo-4-[2-trifluoromethyl-
phenyl]tetrahydrofuro[3,4-b]pyridine. M.p.: 212 to [err] Example 218 10
EthyL 2-methoxymethyl-5-oxo-4-(2-trifluoro-
methylphenyl)-1,4,5,7-tetrahydrofuro[3,4-b]pyridine- 3-carboxytate. M.p.:
218 to [err] Example 219 15         Ethyl
4-(3-chlorophenyl)-1,2-dimethyl-5-oxo-
1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate. M.p.: 188 to [err]
Example 220 Butyl 4-(3-chlorophenyl)-2-methyl-5-oxo-1,4,5,7- 20
tetrahydrofuro[3,4-b]pyridine-3- carboxylate. M.p.: 142 to [err] Example
221 ALLyL 4-(3-chlorophenyl)-2-methyl-5-oxo-1,4,5,7-
tetrahydrofuro[3,4-b]pyridine-3-carboxylate. 25 M.p.: 164 to [err] Example
222 Methyl 2-methyl-5-oxo-4-(2-trifluoromethylphenyl)-
1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate 82- pyridyl. 



30 M.p.: 209 to [err] ExampLe 223 Ethyl
2-methyl-5-oxo-1-propyL-4-(2-trifluoro-
methylphenyl)-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3- carboxyLate. 35
M.p.: 106 to [err] Example 224 BenzyL 2-methyL-5-oxo-4-(2-trifluoromethyL-
phenyl)-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3- carboxylate. This is the
replacement sheet Date: 27/2/93    - 74 - M.p.: 218 to [err] Example 225
Hexyl 4-(3-chLorophenyl)-2-methyl-5-oxo-1,4,5,7-
tetrahydrofuro[3,4-b]pyridine-3-carboxyLate. 5 m.p.: 130 to [err] Example
226 Ethyl 1-ethyl-2-methyl-5-oxo-4-(2-trifluoro-
methylphenyl)-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3- carboxylate. 10
M.p.: 157 to [err] Example 227 Octyl 2-methyl-5-oxo-4-(2-trifluoromethyL-
phenyL)-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3- carboxylate. 15  M.p.: 119
to [err] Example 228 Ethyl 4-(2,3-dichlorophenyl)-2-methyl-5-oxo-
1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate. M.p.: 249-2510C. 20
Example 229 EthyL 2-methyl-5-oxo-4-(3-pyridyl)-1,4,5,7-
tetrahydrofuro[3,4-b]pyridine-3-carboxyLate. M.p.: 192 to [err] ExampLe 230
25          EthyL 2-methyl-5-oxo-4-(2-trifluoromethoxy-
phenyl)-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3- 



carboxyLate. M.p.: 174 to [err] Example 231 30          EthyL
2-methyl-4-(2-naphthyL)-5-oxo-1,4,5,7-
tetrahydrofuro[3,4-b]pyridine-3-carboxylate. M.p.: > 270 C. ExampLe 232
Ethyl 5-oxo-4-(2-trifLuoromethylphenyl)-1,2,7- 35
trimethyl-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3- carboxylate. M.p.:171 to
[err] Example 233 Ethyl 2-methyl-5-oxo-4-(3-trifluoromethylphenyl)- This is
the replacement sheet Date:    - 75 -
1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxyLate M.p.: 180 to [err]
Example 234 EthyL 2-ethyl-5-oxo-4-(2-trifluoromethyLphenyl)- 5
1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxyLate. M.p.: 237 to [err]
Example 235 Allyl 2-methyL-5-oxo-4-(2-trifluoromethyl-
phenyl)-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxy- 10 Late. M.p.: 190
to [err] Example 236 Ethyl 1,2-dimethyL-5-oxo-4-(2-trifluoromethyL-
phenyl)-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3- 15 carboxylate. M.p.: 196
to [err] Example 237 Methyl 4-[(2-fluoro-3-chloro)phenyl]-2-methyL-5-
oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate. 20  M.p.: 220 to
[err] Example 238 Butyl 4-[2-(cycLohexylmethylthio)phenyl]-2-
*ethyl-5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3- 



carboxylate. 25  M.p.: 123 to 1280C. Example 239 Ethyl
4-[2-(cyclohexyLmethylthio)phenyl)-2-
methyL-5-oxo-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3- carboxylate. 30 M.p.:
77 to [err] Example 240 Hexyl 2-methyl-5-oxo-4-(2-trifLuoromethyl-
phenyl)-1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3- carboxylate. 35  M.p.: 164
to [err] Example 241 Ethyl 2-methyl-5-oxo-4-(2-phenylthiophenyl)-
1,4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxylate. M.p.: 191 to [err]
This is the replacement sheet Date:    - 76 - ExampLe 242 Allyl
4-(2-chLorophenyl)-2-methyl-5-oxo-1,4,5,7-
tetrahydrofuro[3,4-b]pyridine-3-carboxyLate. M.p.: [err] 5 Example 243
Analogously to the method according to Example No. 35, the following
compounds are obtained by hydroge- nation with Lithium aluminium hydride
from the corres- ponding diesters. 10 EthyL
1,4-dihydro-2,3,6-trimethyl-4-(2-chlorophenyl)- pyridine-5-carboxylate of
melting point [err] Example 244 Methyl
1,4-dihydro-2,3,6-trimethyl-4-(4-chloro- phenyL)pyridine-5-carboxylate of
melting point [err] 15 Example 245 Methyl
1,4-dihydo-2,3,6-trimethyl-4-(2-methyl- phenyL)pyridine-5-carboxylate of
melting point 147 to 1530C. Example 246 20           Methyl
1,4-dihydro-2,3,6-trimethyl-4-[2-(4- 



methyLbenzylthio)phenyl]pyridine-5-carboxylate of melting point 109 to
1110C. Example 247 Methyl 1,4-dihydro-2,3,6-trimethyL-4-(2-tri- 25
fluoromethylphenyl)pyridine-5-carboxylate of melting point 145 to [err]
Example 248 -     Methyl 1,4-dihydro-2,3,6-trimethyl-4-(4-methyl-
phenyl)pyridine-5-carboxyLate of melting point 146 to 30 [err] Example 249
Methyl 1,4-dihydro-2,3,6-trimethyL-4-(3-thienyl)- pyridine-5-carboxyLate of
melting point 150 to [err] Example 250 35           Methyl
1,4-dihydro-2,3,6-trimethyl-4-(2-benzyl- oxyphenyl)pyridine-5-carboxyLate,
isolated as a colour- less resin. Mass spectrum: the most important peaks
are found at: m/e = 363, 348, 304, 272, 180. This is the replacement sheet
Date: 27/2/93    -77- ExampLe 251 Methyl
1,4-dihydro-2,3,6-trimethyl-4-[2-(4-
chlorobenzyloxy)phenyl]pyridine-5-carboxylate, isolated as a colourless
resin. 5  Mass spectrum: m/e = 396 (180). ExampLe 252 MethyL
1,4-dihydro-2,3,6-trimethyl-4-[2-(2,6-
dichLorobenzyloxy)phenyl]pyridine-5-carboxyLate, isolated as an oil. 10
ExampLe 253 Methyl 1,4-dihydro-2,3,6-trimethyl-4-[2-(4-methyl-
benzyloxy)phenyl]pyridine-5-carboxylate, isolated as an oil. Example 254 15
MethyL 1,4-dihydro-2,3,6-trimethyl-4-(2-phene-
thyLoxyphenyl)pyridine-5-carboxylate, isolated as a yellow oil. 



ExampLe 255 MethyL 1,4-dihydro-2,3,6-trimethyl-4-(2-phenyl- 20
mercaptomethoxyphenyl)pyridine-5-carboxyLate, isoLated as a yellow oil.
Mass spectrum: m/e = 395 (180). ExampLe 256 Methyl
1,4-dihydro-2,3,6-trimethyl-4-[3-4-methyl- 25
benzyloxy)phenyl]pyridine-5-carboxylate, isolated as a yelLow oiL. Example
257 30 [err] AnalogousLy to ExampLe 18, 3-chloro-1,4-dihydro- 35
2,6-dimethyL-5-nitro-4-phenyLpyridine of melting point 1920C (isopropanol)
is obtained from 0.1 moL of 2-amino-1- nitro-1-propene and 0.1 moL of
2-chloro-1-phenyl-1-butene- 3-one by heating in boiLing ethanoL. Yield: 28%
of theory.                        This is the replacement sheet Date:
27/2/93    Example 258 [err] Analogously to Example 18, 0.1 mol of
2-amino-1- nitro-1-propene and 0.1 mat of 2-chloro-1-(3-nitro-phenyl)- 10
1-butene-3-one are heated in boiling ethanol to give 3-
chloro-1,4-dihydro-2,6-dimethyl-5-nitro-4-(3-nitrophenyl)- pyridine of
melting point 1980C (dec.). Yield: Example 259 15 [err] Analogously to
Example 18, 0.1 mol of methyl aminocrotonate and
2-chloro-1-phenyl-1-butene-3-one are heated in boiling ethanol to give
methyl 3-chloro-1,4- dihydro-2,6-dimethyl-4-phenylpyridine-5-carboxylate of
25 melting point [err] Yield: 23% of theory. Example 260 [err] Analogously
to Example 18, [lacuna] 2-amino-1,4- 



35  dihydro-6-methyl-5-nitro-4-(2-trifluoromethylphenyl)-
pyridine-5-carboxylate of melting point 2100C (isopropanol) was obtained by
reaction of 2-nitro-1-(2-tri-fluoromethyl- phenyl)-1-butene-3-one and ethyl
amidinoacetate in ethanol. Yield: 32% of theory. This is the replacement
sheet Date:    - 79 - ExampLe 261 Methyl
4-(2-benzylthiophenyl)-3-cyano-1,4-
dihydro-2,6-dimethylpyridine-5-carboxylate H3CO2C H3C HN CH3 10 A solution
of 22.7 g (69 mmol) of methyl 2-(2-benzylthio- benzylidene)acetoacetate and
5.7 g (69 mmoL) of [err]-amino- crotononitrile in 80 ml of methanol was
heated to boiling under nitrogen for 12 hours. The solvent [sic] was then
concentrated in vacuo and the oily residue was crystallized 15  by
triturating with a small amount of ether.  The crude product was filtered
off with suction and recrystallized from methanol. Melting point: 183-[err]
Yield: 15.7 g (58Z). 20  Example 262 [err] Analogously to Example 261,
methyl 4-(2-(3-chloro-
benzylthio)phenyL)-3-cyano-1,4-dihydro-2,6-di-methyLpyri-
dine-5-carboxylate of m.p.: [err] (methanol) was obtained 30 by reaction of
methyl 2-(2-(3-chLorobenzyl-thio)benzyLi- dene)acetoacetate and
[err]-aminocrotononitrile in methanol. Yield: 51% of theory. Example 263
[err]               This is the replacement sheet Date: 27/2/93    - 80 -
AnaLogously to ExampLe 261, ethyl 4-(2-benzyL- 



thiophenyl)-3-cyano-1,4-dihydro-2,6-dimethylpyridine-5- carboxylate of
m.p.: [err] was obtained by reaction of ethyl
2-(2-benzylthiobenzylidene)acetoacetate and B-amino- 5 crotononitrile in
ethanol. Yield: 49% of theory. Example 264 [err] AnaLogousLy to Example
261, n-propyl  4-(2-benzyL- 15
thiophenyl)-3-cyano-1,4-dihydro-2,6-dimethylpyridine-5- carboxylate of
m.p.: 1010C was obtained by reaction of n- propyl
2-(2-benzyLthiobenzyLidene)acetoacetate and B- aminocrotononitrile in
ethanoL. YieLd: 45% of theory. 20 ExampLe 265 [err] Analogously to Example
261, isopropyl 4-(2-benzyt-
thiophenyl)-3-cyano-1,4-dihydro-2,6-dimethylpyridine-5- carboxylate of
m.p.: [err] was obtained by reaction of iso- 30 propyl
2-(2-benzylthiobenzylidene)acetoacetate and B-amino- crotononitrile in
ethanol. Yield: 61% of theory. This is the replacement sheet Date:    EP 0
071 819 82 - 81 - Claims 1.     Use of 1,4-dihydropyridines of the general
formula (I) [err] in which n stands for 0, 1 or 2, [err] a) stands for
hydrogen, a straight-chain, branched, cyclic, saturated or unsaturated
aliphatic hydrocarbon radicaL which can contain I to 3 identical or
different hetero chain members from the group consisting of 0, CO, [err] (m
= 0.1 or 2), =N-, [err] and [err], this hydro- carbon radical being
unsubstituted or substituted by halogen, [err], CN, [err], hydroxyl, aryl
or heteroaryl or 



b) stands for an aryL or heteroaryl radical, it being possible for these
radicals to carry 1 to 5 identical or different substituents from the group
consisting of aryl, alkyl, alkenyl, alkinyl, alkenoxy, alkinoxy, aralkyl,
acyl, alkylene, dioxyalkylene, halogen, [err] [err] or [err] being possible
for the aLkyl, alkoxy and aryl radicals of the abovementioned substituents
in their turn also to be substituted by halogen, [err] or [err] or c)
stands for the radicaL NRVIIRI, the radicals [err] [err] and [err]
mentioned under a), b) and c) having the meaning given below, R2 a) stands
for one of the substituents mentioned under R1 but does not have to be
identical thereto, or b) stands for the radicals [err] or This is the
replacement sheet    - 82 - [err] RI, RIX and RX having the meaning given
below, or the substituents R1 and R2 together form a 5- to 8-membered,
saturated or unsaturated ring which can contain 1, 2 or 3 identicaL or
different ring members from the group consis- ting of 0, S,[err] and CO and
which can contain 1 to 3 identical or different substituents from the group
consis- ting of halogen, hydroxyl, aLkyl, alkoxy, aryl or aralkyl, R3
stands for one of the substituents mentioned under R2 and is identical
thereto or differs therefrom, only one of the two substituents [err] or
[err] each standing for alkoxy, alkyLthio or NHR R4 a) stands for hydrogen,
NO2, NO, CN, SORXI (m = 0, 1 or 2), haLogen, [err] [err]  and  having the
meaning given below, or b) stands for a branched or unbranched, cyclic,
saturated or unsaturated aliphatic hydrocarbon radical which is
unsubstituted or substituted by halogen, OH, CN, aLkoxy, 



alkyLthio, aryloxy, [err] or [err] [err]   and [err]    having the meaning
given below, or c) stands for an aromatic hydrocarbon radical or for a 5-
This is the replacement sheet    - 83 - to 7-membered saturated or
unsaturated hetero ring having I to 4 identical or different hetero members
from the group consisting of 0, S, -N= and [err] this hetero ring being
Linked to the dihydropyridine ring either via a carbon atom or a nitrogen
atom, it being possible for the aromatic hydrocarbon radical and the hetero
rings to carry 1 to 3 identical or different substituents from the group
consisting of halogen, OH, CN, [err] alkyl, alkoxy, aryl and [err] or d)
stands for the radical [err] in which X denotes oxygen, sulphur or [err]
and Y stands for a single bond, 0, S or NR1, and [err] has the meaning
given for [err] and is identical to the substituent R1 or differs
therefrom, or e) stands for the radical [err] in which [err]  and [err]
have the meaning given for n,[err] and [err] and are identical thereto or
differ therefrom, and [err] and [err] are identical or different and each
stand for a radical, minus one hydrogen,    - 84 - of the substituents
mentioned for R4 under a) to d), or R2 and R4 together form a branched,
unbranched, saturated or unsaturated 5- to 8-membered ring which can
contain 1, 2 or 3 identical or different ring members from the group 



consisting of 0, CO, CS, [err](m = 0,1 or 2) and [err] and which is
unsubstituted or substituted by halogen, hydroxyl, alkoxy, aryl, aralkyl
[err] or disubstituted by a straight-chain or branched alkylene chain
having 3 to 8 carbon atoms, it being possible for this common ring of [err]
and [err] also to be directly fused to the common ring of [err] and [err]
the radicals [err] RVII and RVIII having the meaning given below, R5 has
the meaning given for R4 and is identical to R4 or differs therefrom, or R5
and R3 together form a ring which is identical to the ring formed by [err]
and [err] or differs therefrom, [err] stands for hydrogen, alkyl or
halogenoalkyl, and R7 a) stands for a saturated, unsaturated, cyclic,
straight- chain or branched aliphatic hydrocarbon radical which is
unsubstituted or substituted by halogen, aryl or hetero- aryL, or b)-stands
for an aryl or heteroaryL radical which can contain I to 5 identical or
different substituents from the group consisting of [err] halogen, [err]
alkyl, aryl, alkenyl, alkinyl, alkenoxy, alkinoxy, aralkyl, acyl, alkylene
and dioxyalkylene, it being possible for the abovementioned alkyl and aryl
substituents in their turn also to be substituted by halogen, [err] or This
is the replacement sheet Date:27/2/93    - 85 - [err] and in the
abovementioned definitions of the substituents [err] to [err] [err] stands
for hydrogen, alkyl, aryl, aralkyl, heteroaryL or acyl, [err] and [err] are
identical or different and each stand for alkyl, aryl, aralkyl or
heteroaryl, [err]and [err] are each identical or different and stand for
hydrogen, alkyl, aryl, aralkyl or heteroaryl, the 



alkyl and aryl radicals being unsubstituted or substituted by halogen,
nitro, trifluoromethyl, alkoxy, alkylthio or alkyl, [err] and [err] are
each identical or different and stand for hydrogen, aryl or aralkyl, or
stand for alkyl which is uninterrupted or interrupted by O  S or [err] or,
together with the nitrogen atom, form a 5- to 7-membered ring which can
contain 1 or 2 identical or different hetero ring members from the group
consisting of 0. S and NRI, or one of the radicals RVII or RVIII stands for
an aliphatic acyl group having up to 6 carbon atoms, [err] and RXIII are
each identical or different and stand for alkyl ,.aryl or aralkyl, the
alkyl, aryl, aralkyl, hetero- aryl and acyL radicaLs mentioned under R1 to
Rs and under [err] to [err] and the hetero ring formed with [err] and [err]
in their turn being unsubstituted or substituted by OH, [err] halogen,
lower thioalkyl, Lower alkyL, Lower alkoxy, aryl or araLkyl, and the
foLLowing substituents being mentioned as heteroaryL: thienyl, fuyl, pyryl,
pyridyL, quinolyl, isoquinoly, pyrimidyl, pyradazinyl, quinazolyl,
quinoxalyL, benzo- thienyl, pyrazolyt, imidazolyl, oxazolyl, isoxazolyl,
thiazolyl, triazotyl, oxydiazolyl, pyrazinyl, oxazinyL, thiazinyl,
indolizinyl, indolyl, benzofuranyl, indazolyl, benzothienyL,
benzimidazolyl, benzoxazolyl, benzisoxazolyl, This is the replacement sheet
Date:27/2/93    - 86 - benzothiazolyl, benzotriazolyl, benzoxadiazolyl,
cinno- Linyl, phthalazinyl, naphthyridinyl, or benzotriazinyl, in the form
of isomers, isomer mixtures, racemates and opticaL antipodes, and of their
pharmaceutically accep- table salts, which, from a concentration of [err]
g/ml  up- wards, cause an at Least 25% augmentation of the contrac- tion of
the isolated left atrium of the guinea pig heart, for the preparation of
medicaments which increase the infLux of Ca++ into the celL. 2.     Use
according to Claim 1 of compounds of the 



general formula (I) for the preparation of medicaments having a positive
inotropic action. 3.     Use according to Claim I of compounds of the
general formula (I) for the preparation of medicaments having a cardiotonic
action. 4.     Use according to Claim I of compounds of the general formula
(I) for the preparation of medicaments having an antihypotonic action. 5.
Use according to Claim 1 of compounds of the general formula (I) for the
preparation of medicaments for reducing blood sugar. 6.     Use according
to Claim 1 of compounds of the general formula (I) for the preparation of
medicaments for decreasing the swelLing of mucous membranes. 7.     Use
according to Claim 1 of compounds of the general formuLa (I) for the
preparation of medicaments for influencing the saltand fluid balance. 8.-
Use according to CLaims I to 7 of compounds of the general formuLa (I)
according to Claim 1, in which n stands for 0, 1 or 2, [err] a) stands for
hydrogen, a straight-chain, branched, cyclic, saturated or unsaturated
aliphatic hydrocarbon radical having up to 10 C atoms which can contain 1
or 2 identical or different hetero chain members from the group consis-
ting of 0, CO, S, [err] and [err] this hydrocarbon radicaL being
unsubstituted or substituted by halogen, N02, CN, N3, hydroxyl, having 1 to
4 C atoms, phenyl, naphthyl or heteroaryl or This is the replacement sheet
Date:27/2/93    - 87 - b) stands for a phenyl, naphthyl or heteroaryl
radical, these radicals optionally carrying 1 to 3 identical or different
substituents from the group consisting of phenyl, alkyl, alkenyl, alkinyL,
alkenoxy, each having up to 4 C atoms, aralkyl having 7 to 14 C atoms, acyl
having up to 6 C atoms, alkylene, dioxyalkylene having up to 4 carbon atoms
in the alkylene chain, halogen, [err] 



[err] or [err], it being possible for the alkyl, alkoxy and aryL radicals
of the abovementioned substituents in their turn also to be substituted by
halogen, [err] or [err] or c) stands for the radical [err] the radicals
[err] [err]        mentioned under a), b) and c) having the meaning given
below, 2 a) stands for one of the substituents mentioned under [err] but
does not have to be identical thereto or b) stands for the radicals NHRI or
[err] [err] and [err] having the meaning given below, or the substituents
[err] and [err] together form a 5- to 7-membered saturated or unsaturated
ring which can contain one or two identical or different ring members from
the group consisting of 0, S, [err] and CO and which can contain one
to-three identical or different substituents from the group consisting of
halogen, hydroxyl, alkyl, alkoxy, each having 1 to 4 C atoms, phenyl,
naphthyl or aralkyl having 7 to 14 C atoms, R3 stands for one of the
substituents mentioned under [err] and is identical thereto or differs
therefrom, only one of the two substituents R2 or R3 in each case standing
for alkoly, alkylthio or[err] R4 a) stands for hydrogen, [err] halogen,
This is the replacement sheet    [err] [err] and [err] having the meaning
given below, or b) stands for a branched or unbranched, cyclic, saturated
or unsaturated aliphatic hydrocarbon radical having up to 10 C atoms, which
is unsubstituted or substituted by halogen, OH, CN, alkoxy, alkylthio, each
having 1 to 4 carbon atoms, phenyloxy, naphthoxy, [err] or [err] [err]and
[err] having the meaning given below, 



or c) stands for an aromatic hydrocarbon radical having 6 to 10 C atoms or
for a 5- to 7-membered saturated or unsatura- ted hetero ring having 1 to 3
identical or different hetero members from the group consisting of 0. S,
-N= and NR , this hetero ring being linked to the dihydropyridine ring
either via a carbon atom or a nitrogen atom, the aromatic hydrocarbon
radical and it being possible for the hetero rings to carry I to 3
identical or different substituents from the group consisting of halogen,
OH, CN, [err] alkyl, alkoxy, each having 1 to 4 C atoms, phenyl, naphthyl
and [err] or d) stands for the radical [err] in which X denotes oxygen,
sulphur or [err], and Y stands This is the replacement sheet Date:27/2/93
- 89 - for a singLe bond, O, S or [err], and [err] has the meaning given
for R1 and is identical to the substituent R1 or differs therefrom, or e)
stands for the radical [err] in which [err]  and [err]  have the meaning
given for n,[err]  and [err] and are identical thereto. or differ
therefrom, and [err] and [err] are identical or different and each stand
for a radical, minus one hydrogen, of the substituents mentioned for [err]
under a) to d), or [err] and [err] together form a branched, unbranched,
saturated or unsaturated 5- to 7-membered ring which can contain 1, 2 or 3
identical or different ring members from the group consisting of 0, CO, CS,
[err] and Sm (m = 0 or 2) and which is unsubstituted or substituted by
halogen, hydroxyl, alkoxy having 1 to 4 C atoms, phenyl, naphthyt, aralkyl
having 7 to 14 C atoms, or [err] or disubstituted by a straight-chain or
branched alkylene 



chain having 3 to 8 carbon atoms, it being possible for this common ring of
[err] and [err] also to be directly fused to the common ring of [err] and
[err], the radicals [err] [err]  and [err]  having the meaning given below,
R5 has the meaning given for R4 and is identical to R4 or differs
therefrom, [err] stands for hydrogen, alkyl or halogenoaLkyL each having 1
to 4 C atoms and R7 a) stands for a saturated, unsaturated, cyclic,
straight- This is the replacement sheet Date:27/2/93    -90- chain or
branched aliphatic hydrocarbon radical having up to 10 C atoms, which is
unsubstituted or substituted by halogen, phenyl, naphthyl or heteroaryl or
b) stands for a phenyl, naphthyl or heteroaryl radical which optionalLy
contains 1 to 3 identical or different substituents from the group
consisting of NO2, haLogen, [err] [err] aLkyl having 1 to 4 C atoms,
phenyl, naphthyl, alkenyL, alkinyl, alkenoxy, alkinoxy, each having up to 4
C atoms, aralkyl having 7 to 14 C atoms, acyL having I to 4 C atoms,
aLkyLene and dioxyalkylene, each having up to 4 C atoms, it being possible
for the abovementioned alkyl and aryl substituents in their turn aLso to be
substituted by halogen, COORV or [err] and in the abovementioned
definitions of the substituents [err]to [err] R stands for hydrogen, alkyl
having I to 6 C atoms, phenyl, naphthyl, aralkyl having 7 to 12 C atoms,
hetero- aryL or acyl having up to 7 C atoms, [err] and [err]are identical
or different and each stand for aLkyl having 1 to 6 C atoms, phenyl,
naphthyl, aralkyl having 7 to 12 C atoms or heteroaryl, [err] and [err] are
each identical or different and stand for hydrogen, alkyl having I to 6 C
atoms, phenyL, naph- 



thyl, aralkyl having 7 to 12 C atoms or heteroaryL, the aLkyl and aryl
radicaLs being unsubstituted or substituted by halogen, nitro,
trifluoromethyL, alkoxy, aLkylthio and aLkyl, each having I to 4 C atoms,
[err] and [err] are each identical or different and stand for hydrogen,
phenyL, naphthyl or araLkyL having 7 to 12 C This is the replacement sheet
- 91 - atoms or stand for alkyl having 1 to 6 C atoms which is
uninterrupted or interrupted by O  S. or NRI, or, together with the
nitrogen atom, form a 5- to 7-membered ring which can contain 1 or 2
identical or different hetero ring members from the group consisting of 0.
S and [err] or one of the radicals [err]and [err] stands for an aliphatic
acyL group having up to 6 carbon atoms, RIX, RX  RXII and [err]  are each
identical or different and stand for alkyl having 1 to 6 C atoms, phenyl,
naphthyL or aralkyL having 7 to 12 C atoms, the alkyl, aryl, araLkyl,
heteroaryl and acyl radicaLs mentioned under R to [err]  and under [err] to
[err] and the hetero ring formed with [err] and FIin their turn being
unsubstituted or substituted by [err], halogen, alkyl having I to 4 C
atoms, alkoxy, alkylthio, each having I to 4 C atoms, phenyL or benzyl, and
the following substituents being mentioned as hetero- aryl: thienyl, furyl,
pyryl, pyridyl, quinolyl, isoquinolyl, pyrimidyl, pyridazinyl, quinazolyl,
quinoxalyl, benzo- thienyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl,
thiazolyl, triazolyl, oxydiazolyl, pyrazinyl, oxazinyl, thiazinyl,
indolizinyl, indolyl, benzofuranyl, indazolyl, benzothienyl,
benzimidazolyl, benzoxazoLyl, benzisoxa- zolyl, benzothiazolyl,
benzotriazolyl, benzoxadiazolyL, cinnolinyL, phthalazinyl, naphthyridinyl
or benzotri- azinyL, in-the form of isomers, isomer mixtures, racemates and
opticaL antipodes, and of their pharmaceutically accept- able salts. 9.
Use according to CLaims 1 to 7 of compounds of 



the general formuLa (I) according to CLaim 1, in which n stands for 0 or 1,
[err] a) stands for hydrogen, a straight-chain, branched, cyclic, saturated
or unsaturated aliphatic hydrocarbon radical having up to 10 C atoms which
can contain by one or two identical or different hetero chain members from
the group consisting of 0, CO, S, =N- and NRI, this hydrocarbon This is the
replacement sheet Date:  2 7/2/93    -92- radical being unsubstituted or
substituted by F, Cl, Br, [err], CN, OH, phenyl or pyridyl or b) stands for
a phenyl, naphthyl or pyridyl radical, it being possible for these radicals
to carry 1 or 2 identical or different substituents from the group
consisting of phenyl, alkyl, alkenyl, alkoxy, alkenoxy, each having up to 4
C atoms, benzyl, acetyl, alkylene, dioxyalkylene having 2 to 4 C atoms,
fluorine, chlorine, bromine, CF3, OCF3, [err] CN, [err] and [err] it being
possible for the alkyl, aLkoxy and aryl radicals of the abovementioned
substituents in their turn also to be halogen-substituted or c) stands for
the radical NRVIIRVIII, the radicals RI to [err] mentioned under a), b) and
c) having the meaning given below, [err] a) stands for one of the
substituents mentioned under R but does not have to be identical thereto or
b) stands for the radicals NHRI or [err] RI, RIX and RX having the meaning
given below, or the substituents [err] and [err] together form a 5- to
7-membered saturated or unsaturated ring which optionally contains 1 or 2
identical or different ring members from the group consisting of 0, [err]
and CO and which can contain 1 or 2 identical or different substituents
from the group consisting of halo- gen, hydroxyl, alkyl, alkoxyl, each
having I to 4 C atoms, 



phenyl and benzyl, R3 stands for one of the substituents mentioned under R2
and is identical thereto or differs therefrom, only one of the two
substituents [err] or [err] each standing for alkoxy, alkylthio or NHR
[err] a) stands for hydrogen, [err] This is the replacement sheet    - 93 -
[err] [err] and [err] having the meaning given beLow, b) stands for a
branched or unbranched alkyl or cycloalkyl radical having up to 8 C atoms,
which is unsubstituted or substituted by halogen, hydroxyl, cyano, alkoxy
having 1 to 4 C atoms, phenyloxy, COOR or [err] RV, RVII and R      having
the meaning given below or c) stands for an aromatic hydrocarbon radical
having 6 to 10 C atoms or a 5- to 7-membered saturated or unsaturated
hetero ring having 1 to 3 identical or different hetero members from the
group consisting of 0, S, =N- and [err] this hetero ring being linked to
the dihydropyridine ring either via a carbon atom or a nitrogen atom, it
being pos- sible for the aromatic hydrocarbon radical and the hetero rings
to carry 1 or 2 identical or different substituents from the group
consisting of halogen, hydroxyl, cyano, [err] phenyl, alkyl. and alkoxy,
each having 1 to 4 C atoms, or d) stands for the radical x I in which X
stands for oxygen or [err] and Y stands for a single bond, oxygen or NRI
and [err]has for meaning given for [err] and is identical to the
substituent or differs therefrom, or e) stands for the radical This is the
replacement sheet Date:27/2/93 



- 94 - [err] in which n',[err] and [err]  have the meaning given for
n,[err] and [err] and are identical thereto or differ therefrom, and [err]
and [err] are identical or different and each stand for a radical, minus
one hydrogen, of the substituents mentioned for [err] under a) to d), or R2
and R4 together form a branched unbranched, saturated or unsaturated 5- to
7-membered ring which can contain 1 or,2 identical or different ring
members from the group consis- ting of 0, CO, CS, [err], =N- and NRI and
which is unsub- stituted or substituted by halogen or hydroxyl, R1 having
the meaning given below, R5 has the meaning given for R4 and is identical
to R or differs therefrom or R5 and R3 together form a ring of the kind
defined for R2 and R4 and which is identical thereto or differs therefrom,
R  stands for hydrogen or alkyl having 1 to 4 C atoms which is
unsubstituted or substituted by fluorine, chlorine or bromine and R7 a)
stands for a saturated, unsaturated, cyclic, straight- chain or branched
aliphatic hydrocarbon radical having up to 8 C atoms, which is
unsubstituted or substituted by halogen, or b) stands for a phenyl or
heteroaryl radical which option- ally contains 1 to 3 identical or
different substituents from the group consisting of NO2, CN, N3, CF3,
halogen, [err] phenyl, aLkyl having 1 to 4 C atoms, benzyl and acyl This
isthe rep acement shet Date:27/2/93    - 95 - having I to 4 C atoms, and in
the abovementioned definitions of the substituents 



[err] to [err] [err]  stands for hydrogen, alkyl having 1 to 6 C atoms,
phenyl, naphthyL, benzyl, phenethyl, heteroaryl or acyL having up to 4 C
atoms, [err] and [err]are identical or different and each stand for alkyl
having 1 to 6 C atoms, phenyl, naphthyl, benzyl or heteroaryl, [err] and
[err] are each identical or different and stand for hydrogen, alkyl having
I to 6 C atoms, phenyl, naph- thyl, benzyl or heteroaryl, the alkyl.,
phenyl and benzyl radicals being unsubstituted or substituted by fluorine,
chlorine, nitro, [err] methyl, methoxy and methylthio, - [err] and [err]are
each identical or different and stand for hydrogen, phenyl or benzyl or
stand for alkyl having 1 to 6 carbon atoms, which is uninterrupted or
interrupted by 0 or [err], or together with the nitrogen atom, form a 5- to
7-membered ring which can contain 1 or 2 identical (Lacuna) different
hetero ring members from the group consisting of 0, S and [err] or one of
the radicals RVII or RVIII stands for an aliphatic acyl group having up to
6 carbon atoms and RIX, RX, RXI, [err] and [err]are each identical or
different and stand for alkyl having 1 to 6 C atoms, phenyl or benzyl, and
the folLowing substituents being mentioned as he-teroaryl: thienyl, furyl,
pyryl, pyridyl, quinolyl, isoquinolyl,. pyrimidyl, pyridazinyl, quinazolyL,
quinoxalyl, benzo- thienyl, pyrazolyl, imidazolyl, oxazolyL, isoxazolyl,
thiazolyl, triazolyl, oxydiazoLyl, pyrazinyl, oxazinyl, thiazinyl, indolyl,
benzofuranyl, indazolyL, benzothienyl, benzimidazoLyl, benzoxazolyt,
benzisoxazolyl, benzothiazo- lyl, benzotriazolyl or benzoxadiazolyl. 10.
Use according to Claims 1 to 7 of compounds of the general. formula (I)
according to Claim 1, in which n stands for 0, This is the replacement
sheet Date:27/2/93    -96- 



[err] a) stands for hydrogen, an aliphatic hydrocarbon radical having up to
6 C atoms, which can contain a hetero chain member from the group
consisting of 0, CO, =N- and [err] and which is unsubstituted or
substituted by halogen, nitro, hydroxyl or phenyl or b) stands for a phenyl
or pyridyl radical which is unsub- stituted or substituted by halogen, N02,
CF3, OCF3, CN, [err] or [err] R2 stands for one of the substituents
mentioned under [err] but does not have to be identical thereto or stands
for one of the radicals [err] or [err] R3 stands for one of the
substituents mentioned under [err] and is identical thereto or differs
therefrom, [err] a) stands for hydrogen, [err] or halogen, or b) stands for
an alkyl radical having 1 to 4 C atoms, which is unsubstituted or
substituted by halogen, OH, CN, alkoxy having 1 to 4 C atoms, COORV or
NRVIIRVIII or c) stands for phenyl, pyridyl or thienyl, which are
unsubstituted or substituted by halogen, OH, CN, alkyl or atkoxy, each
having 1 to 4 C atoms, or by [err] or d) stands for the radical [err] in
which X denotes oxygen and Y stands for a single bond, oxygen or [err] and
[err]  has the meaning given for R  and is identical to the substituent
[err] or differs therefrom or e) stands for the radical This is the
replacement sheet Date:27/2/93    - 97 - [err] in which [err] and [err]
have the meaning given for n, [err] and [err] and are identical thereto or
differ therefrom, and [err] and [err] are identical or different and each
stand for a radical, minus one hydrogen, of the substituents mentioned for
[err] under a) to d), or 



[err]and [err] together form a 5- to 7-membered ring which can contain 1 to
2 different ring members from the group con-- sisting of 0, CO, CS and
C=[err] and which is unsubstituted or substituted by halogen, R5 has the
meaning given for [err]  and is identical to [err]  or differs therefrom,
[err] stands for hydrogen or alkyl having 1 to 4 C atoms and [err] has the
abovementioned meaning, the substituents [err] to [err] marked with Roman
numerals in the abovementioned definitions having the meaning given in
Claim 4. 11.    Use according to Claims I to 7 of compounds of the general
formuLa (I) according to Claim 1, in which at Least one of the substituents
[err] and [err] stands for N02 and/or in which [err]and [err] together or
[err] and [err] together form a Lactone ring. 12.    Compounds of the
general formula (I) [err] in which at Least one of the substituents R  and
R  stands for the group This is the ererplacement sheet Date:27/2/93    -
98 - [err] in which [err] and [err] and the substituents [err] R6, R7 and n
and the remaining radical of R4 and R5 have the meaning given in CLaims 1
and 8 to 11. 13.    Compounds of the general formula (I) [err] in which at
least one of the substituents [err] and [err] stands for methyl, in which
[err] and n and the remaining radical of R4 and R5 have the meaning given
in- Claims 1 and 8 to 11. 14.    Compounds of the general formula (I) [err]
in which one of the radicals [err] or [err] denotes hydrogen, R1 stands for
hydrogen and n stands for 0 and R2, R3, R6 and R7 and the other radical of
R4 and R5 have the meaning given in Claims 1 and 8 to 11. 



15.    Compounds of the general formula (I) [err] in which one of the
radicaLs [err] and [err] denotes halogen and [err] and [err] and n and the
other radical of R4 This is the replacement sheet Date:27/2/93    - 99- and
[err] have the meaning given in Claim I and 8 to 11. 16.    Compounds
according to Claim 15, in which one of the radicals [err] or [err] stands
for fluorine or chlorine. 17.    Process for the preparation of compounds
according to Claims 12 to 16, characterized in that a) carbonyl compounds
of the general formula (II) [err] are reacted with ketones of the formula
(III) and (IV) [err] and primary amines of the formula (V) [err] in which n
= 0, in the presence or absence of inert solvents, or b) carbonyl compounds
of the formula (II) [err] are reacted with enamines of the formula (VI)
[err] and ketones of the formula (IV) [err] in the presence or absence of
inert solvents or c) enamines of the formula (VI) This is the replacement
sheet Date:27/2/93    - 100 - [err] are reacted with ylidene compounds of
the formula (VIII) [err] in the presence or absence of inert solvents, or
d) one or more functional groups of dihydropyridines 



are modified by customary methods of hydrolysis, esterifi- cation,
transesterification, lactonization, condensation, acylation, reduction or
cyclization. 18.    Medicaments containing at least one compound accor-
ding to Claims 12 to 16. 19.    Process for the preparation of medicaments,
charac- terized in that at Least one compound according to Claims 12 to 16
is convertedinto a suitable form of administra- tion, with or without using
inert auxiliaries and vehicles. This is the replacement sheet Date:27/2/93
-101 - EP 0 071 819 B2 As printed. Claims 1. Use of 1,4-dihydropyridines of
the general formula (1) [err] in which n represents 0, 1 or 2, [err] a)
represents hydrogen, a straight-chain, branched, cyclic, saturated or
unsaturated aliphatic hydrocarbon radical which optionally contains I to 3
identical or different hetero chain members from the group com- prising 0,
CO, [err] (m = 0,1 or 2), = N-, [err] and [err] this hydrocarbon radical
optionally being sub- stituted by halogen, NO2, CN, N3, hydroxyl, aryl or
heteroaryl or b) represents an aryl or heteroaryl radical, these radicals
optionally carrying I to 5 identical or different sub- stituents from the
group comprising aryl, alkyl, alkenyl, alkinyl, alkenoxy, alkinoxy,
aralkyl, acyl, alkylene, dioxyalkylene, halogen, [err] being possible for
the alkyl, alkoxy and aryl radicals of the abovementioned substituents in
their turn also to be substituted by halogen,[err] or [err] or c)
represents the radical NRVIIRI, the radicals[err] and [err] mentioned under
a), b), and c) having the meaning given below, R2 a) represents one of the
substituents mentioned under [err] but does not have to be identical
thereto, or b) represents the radical [err] or [err] [err]and [err] having
the meaning given below, or the substituents [err] and [err] together form
a 5- to 8-mem- bered, saturated or unsaturated ring which optionally
contains 1, 2 or 3 identical or different ring members from the group
comprising 0, S. [err] and CO and which optionally contains 1 to 3
Identical or different sub- stituents from the group comprising halogen,
hydroxyl, alkyl, alkoxy, aryl or aralkyl, 



R3 represents one of the substituents mentioned under R2 and is identical
thereto or differs therefrom, only one of the two substituents R2 or R3 in
each case representing alkoxy, alkylthio or NHR', R4 a) represents
hydrogen, [err] (m =0, 1 or 2), halogen [err]    - 102 - EP 0 071 819 B2
[err] and [err] having the meaning given below, or b) represents a branched
or unbranched, cyclic saturated or unsaturated aliphatic hydrocarbon
radical which Is optionally substituted by halogen, OH, CN, alkoxy,
alkylthlo, aryloxy, [err] or [err] [err] andf [err] having the meaning
given below, or c) represents an aromatic hydrocarbon radical or a 5- to
7-membered saturated or unsaturated hetero ring with I to 4 identical or
different hetero members from the group comprising 0, S. -N = and [err],
this hetero ring being linked to the dihydropyridine ring either via a
carbon atom or a nitrogen atom, the aromatic hyd- rocarbon radical and the
hetero rings optionally carrying I to 3 identical or different substituents
from the group comprising halogen, OH, CN, [err] alkyl, alkoxy, aryl and N
[err] or d) represents the radical [err] wherein X denotes oxygen, sulphur
or [err], and Y represents a single bon, 0, S or [err], and [err] has the
meaning given for [err] and Is Identical to the substituent [err] or
differs therefrom, or e) represents the radical [err] wherein [err], and Rr
have the meaning given for n, [err] and [err] and are Identical thereto or
differ therefrom, and [err] and [err] are Identical or different and each
represent a radical, minus one hydrogen, of the substituents mentioned for
R4 under a) to d), or [err] and [err] together form a branched, unbranched,
saturated or unsaturated 5- to 8-membered ring which optionally contains 1,
2 or 3 identical or different ring members from the group comprising 0, CO,
CS, C=[err] (m =0, 1 or 2) and [err], and which Is optionally substituted
by halogen, hydroxyl, alkoxy, aryl, aralkyl This is the replacement sheet
Date:27/2/93                      This is the replacement sheet   



- 103 - EP 0 071 819 B2 or disubstituted by a straigh-chain or branched
alkylene chanin with 3 to 8 carbon atoms, It being possible for this common
ring of [err] and [err] also to be directly fused to the common ring of
[err] and [err], the radicals [err] [err] and [err] having the meaning
given below, [err] has the meaning given for [err] and is identical to
[err] or different therefrom, or [err] and [err] together form a ring which
is identical to the ring formed by R2 and R4 or differs therefrom, or [err]
represents hydrogen, alkyl or halogenoalkyl, and R7 a) represents a
saturated, unsaturated, cyclic, straight-chain or branched aliphatic
hydrocarbon radical which is optionally substituted by halogen, aryl or
heteroaryl, or b) represents an aryl or heteroaryl radical which optionally
contains I to 5 identical or different substituents from the group
comprising [err] halogen,[err] [err] alkyl, aryl, alkenyl, alkinyl,
alkenoxy, alkinoxy, aralkyl, acyl, alkylene and dioxyalkylene, it being
possible for the abovementioned alkyl and aryl substituents in their turn
also to be substituted by halogen, [err] or [err] and in the abovementioned
definitions of the substituents [err] to [err] [err] represents hydrogen,
alkyl, aryl, aralkyl, heteroaryl or acyl, [err] and [err] are Identical or
different and each represent alkyl, aryl, aralkyl or heteroaryl, RIV, RV
and RVI are in each case Identical or different and represent hydrogen,
alkyl, aryl, aralkyl or heteroaryl, the alkyl and aryl radicals optionally
being substituted by halogen, nitro, trifluoromethyl, alkoxy, alkylthlo or
alkyl, [err] and [err] are in each case Identical or different and
represent hydrogen, aryl or aralkyl,different or represent alkyl which is
optionally interrupted by 0, S or [err] or, together with the nitrogen
atom, form a 5- to 7-membered ring which can contain I or 2 identical or
different hetero ring members from the group comprising 0, S and [err] or
one of the radicals [err] or [err] represents an aliphatic acyl group with
up to 6 carbon atoms, [err] and RXIII are in each case identical or
different and represent alkyl, aryl or aralkyl, the alkyl, aryl, aralkyl,
heteroaryl and acyl radicals mentioned under [err] to [err] and under [err]
to [err] and the hetero ring formed with [err] and [err] in their turn
optionally being substituted by OH, [err] halogen, lower thioalkyl, lower
alkyl, lower alkoxy, aryl or aralkyl, and the following substituents being
mentioned as heteroaryl: thienyl, fuyl, pyryl, pyridyl, quinolyl,
Isoquinolyl, pyrimidyl, pyradazinyl, quinazolyl, quinoxalyl, benzothlenyl,
pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, triazolyl,
oxydiazolyl, pyrazinyl, oxazinyl, thiazinyl, indoll- zinyl, Indolyl,
benzofuranyl, indazolyl, benzothienyl, benzimidazolyl, benzoxazolyl,
benzisoxazolyi, benzthiazolyl, benztriazolyi, benzoxadiazolyl, cinnolinyl,
phthalazinyl, naphthyridinyl, or benzotriazinyl, in the form of isomers,
isomer mixtures, racemates and optical antipodes, and of their
pharmaceutically accept- able salts, which, from a concentration of [err]
g/ml upwards, cause an at least 25% augmentation of the con- traction of
the isolated left atrium of the guinea pig heart, for the preparation of
medicaments which Increase the influx of Ca + into the cell. 



2. Use according to Claim I of compounds of the general formula (I) for the
preparation of medicaments with a positive inotropic action. 3. Use
according to Claim I of compounds of the general formula (I) for the
preparation of medicaments with a cardlotonic action. 4. Use according to
Claim 1 of compounds of the general formula (I) for the preparation of
medicaments with an antihypotonic action. 5. Use according to Claim 1 of
compounds of the general formula (I) for the preparation of medicaments for
reducing blood-sugar. 6. Use according to Claim I of compounds of the
general formula (I) for the preparation of medicaments This is the
replacement sheet Date:      27/2/93    - 104 - EP 0 071819 B2 for
decreasing the swelling of mucous membranes. 7. Use according to Claim I of
compounds of the general formula (I) for the preparation of medicaments for
influencing the salt and liquid balance. 8. Use according to Claims I to 7
of compounds of the general formual (I) according to Claim 1, in which n
represents 0,1 or2, RI a) represents hydrogen, a straight-chain, branched
cyclic saturated or unsaturated aliphatic hydrocarbon radical with up to 10
C atoms which optionally contains I or 2 identical or different hetero
chain members from the group comprising 0, CO, S, SO2, =N- and [err], this
hydrocarbon radical optionally being substi- tuted by halogen, [err]
hydroxyl, with I to 4 C atoms, phenyl, naphthyl or heteroaryl or b)
represents a phenyl, naphthyl or heteroaryl radical, these radicals
optionally carrying 1 to 3 identical or different substituents from the
group comprising phenyl, alkyl, alkenyl, alkinyl, alkenoxy, alkinoxy with
in each case up to 4 C atoms, aralkyl with 7 to 14 C atoms, acyl with up to
6 C atoms, alkylene, dloxyalkylene with up to 4 carbon atoms in the
alkylene chain, halogen, [err] [err] or [err] it being possible for the
alkyl, alkoxy and aryl radicals of the abovementioned sub- stituents in
their turn also to be substituted by halogen, [err] or [err] or c)
represents the radical [err], the radicals [err]and [err] mentioned under
a), b) and c) having the meaning given below, R2 an a) represents one of
the substituents mentioned under [err] but does not have to be identical
thereto or b) represents the radicals [err] or [err] [err] and [err] having
the meaning given below, or the substitutents [err] and [err] together form
a 5- to 7-membered saturated or unsaturated ring which optionally contains
one or two identical or different ring members from the group comprising 0,
S, [err] and CO and which optionally 



contains one to three identical or different substituents from the group
comprising halogen, hydroxyl, alkyl, alkoxy with in each case I to 4 C
atoms, phenyl, naphthyl or aralkyl with 7 to 14 C atoms, R3 represents one
of the substituents mentioned under [err] and Is Identical thereto or
differs therefrom, only one of the two substituents [err] or [err] in each
case representing alkoxy, alkylthio or NHR', R4 a) represents hydrogen,
[err] (m = 0 or 2), halogen, [err] [err] and [err] having the meaning given
below, or b) represents a branched orunbranched, cyclic, saturated
orunsaturated aliphatic hydrocarbon radical with up of 10 C atoms, which is
optionally substituted by halogen, OH, CN, alkoxy, alkylthio with in each
case 1 to 4 carbon atoms, phenyloxy, napththoxy, [err] or This is the
replacement sheet Date:27/2/93    - 105 - EP 0 071819 B2 [err] and [err]
having the meaning given below, or c) represents an aromatic hydrocarbon
radical with 6 to 10 C atoms or a 5- to 7-membered saturated or unsaturated
hetero ring with 1 to 3 identical or different hetero members from the
group comprising 0, S, -N = and [err], this hetero ring being linked to the
dihydropyridine ring either via a carbon atom or a nitrogen atom and the
aromatic hydrocarbon radical and the hetero rings optionally carrying I to
3 identical or dif- ferent substituents from the group comprising halogen.
OH, CN, [err], alkyl, alkoxy with in each case I to 4 C atoms, phenyl,
naphthyl and [err] or d) represents the radical [err] wherein X denotes
oxygen, sulphur or [err], and Y represents a single bond, 0, S or [err],
and [err] has the meaning given for [err] and Is identical to the
substituent [err] or differs therefrom, or e) represents the radical [err]
wherein [err] and [err] have the meaning given for n, [err] and [err] and
are identical thereto or differ therefrom, and [err]and [err] are identical
or different and each represent a radical, minus one hydrogen, of the
substituents mentioned for [err] under a) to d), or [err] and [err]
together form a branched, unbranched, saturated or unsaturated 5- to
7-membered ring which optionally contains 1, 2 or 3 identical or different
ring members from the group comprising 0, CO, CS, C = NR', = N-, [err] and
[err] (m = 0 or 2) and which is optionally substituted by halogen,
hydroxyl, alkoxy with I to 4 C atoms, phenyl, naphthyl, aralkyl with 7 to
14 C atoms, or 



[err] or disubstituted by a straight-chain or branched alkylene chain with
3 to 6 carbon atoms, it being possible for this common ring of [err] and
[err] also to be directly fused to the common ring of [err] and R2, the
radicals [err] [err] and [err] having the meaning given below, [err] has
the meaning given for R4 and Is Identical to [err] or differs therefrom,
[err] represents hydrogen, alkyl or halogenoalkyl with in each case I to 4
C atoms and [err] a) represents a saturated, unsaturated cyclic,
straight-chain or branched aliphatic hydrocarbon radical with up to 10 C
atoms, which Is optionally substituted by halogen, phenyl, naphthyl or
heteroaryl or This is the replacement sheet Date:27/2/93    - 106 - EP 0
071 819 B2 a) represents a phenyl, naphthyl or heteroaryl radical which
optionally contains I to 3 identical or different substituents from the
group comprising NO2, halogen, CN, [err] [err] alkyl with 1 to 4C atoms,
phenyl, naphthyl, alkenyl, alkinyl, alkenoxy, alkinoxy with in each case up
to 4 Catoms, aralkyl with 7 to 14 C atoms, acyl with I to 4 C atoms,
alkylene and dioxyalkylene with In each case up to 4 C atoms, It being
possible for the abovementioned alkyl and aryl substituents in their turn
also to be substituted by halogen, [err] or [err] and in the abovementioned
definitions of the substituents [er] to [err] [err] represents hydrogen,
alkyl with I to 6 C atoms, phenyl, naphthyl, aralkyl with 7 to 12 C atoms,
heteroaryl or acyl with up to 7 C atoms, [err] and [err] are identical or
different and each represent alkyl with 1 to 6 C atoms, phenyl, naphthyl,
aralkyl with 7 to 12 C atoms or heteroaryl, [err] and [err] are in each
case identical or different and represent hydrogen, alkyl with I to 6 C
atoms, phenyl, naphthyl, aralkyl with 7 to 12 C atoms or heteroaryl, the
alkyl and aryl radicals optionally being substitute by halogen, nitro,
trifluoromethyl, alkoxy, alkylthio and alkyl with each case 1 to 4 C atoms,
[err] and [err] and RVIII are in each case identical or different and
represent hydrogen, phenyl, naphthyl or aralkyl with 7 to 12 C atoms or
represent alkyl with 1 to 6 C atoms which is optionally Interrupted by 0, S
or [err], or, together with the nitrogen atom, from a 5- to 7-membered ring
which can contain I or 2 Identical or different hetero ring members from
the group comprising 0. S and [err], or one of the radicals RVII and RVIII
represents an aliphatic acyl group with up to 6 carbon atoms, [err] and
RXIII are In each case identical or different and represent alkyl with I to
6 C atoms, phenyl, naphthyl or aralkyl with 7 to 12 C atoms, the alkyl,
aryl, aralkyl, heteroaryl and acyl radicals mentioned under [err] to [err]
and under [err] to [err] and the hetero ring formed with [err] and [err] In
their turn optionally being substituted by OH, CF3, OCF3, CN, NO2, halogen,
alkyl with I to 4 C atoms, alkoxy, alkylthio with In each case 1 to 4 C
atoms, phenyl or benzyl, and the following substituents being mentioned as
heteroaryl: thienyl, furyl, pyryl, pyridyl, qulnolyl, Isoquinolyl,
pyrimidyl, pyridazinyl, quinazolyl, qulnoxalyl, benzothlenyl, 



pyrazolyl, Imidazolyl, oxazolyl, isoxazolyl, thiazolyl, triazolyl,
oxydiazolyl, pyrazinyl, oxazinyl, thiazinyl, Indoli- zinyl, indolyl,
benzofuranyl, Indazolyl, benzothienyl, benzimidazolyl, benzoxazolyl,
benzisoxazolyi, benzthlazolyl, benztriazolyl, benzoxadiazolyl, cinnolinyl,
phthalazinyl, naphthyridinyl or benzotrlazinyl, In the form of isomers,
Isomer mixtures, racemates and optical antipodes and of their
pharmaceutical ly accept- able salts. 9. Use according to Claims I to 7 of
compounds of the general formula (l) according to Claim 1, in which n
represents 0 or 1, [err] a) represents hydrogen, a straight-chain, branched
cyclic saturated or unsaturated aliphatic hydrocarbon radical with up to 10
C atoms which optionally contains by one or two identical or different
hetero chain members from the group comprising 0 CO, S, = N- and [err],
this hydrocarbon radical optionally being sub- stituted by F, Cl, 8r, NO2,
CN, OH, phenyl or pyridyl or b) represents a phenyl, naphthyl or pyridyl
radical, these radicals optionally carrying 1 or 2 Identical or dif- ferent
substituents from the group comprising phenyl, alkyl, alkenyl, alkoxy,
alkenoxy with in each case up to 4 C atoms, benzyl,acetyl, alkylene,
dioxyalkylene with 2 to 4 C atoms, fluorine, chlorine, bromine, CF3, [err]
and [err] it being possible for the alkyl, alkoxy and aryl radicals of the
abovementioned substituents in their turn also to be halogen substituted or
c) represents the radical [err] the radicals [err] to [err] mentioned under
a), b) and c) having the meaning given below, R2 a) represents one of the
substituents mentioned under [err] but does not have to be Identical
thereto or b) represents the radicals [err] or This is the replacement
sheet date:27/2/93    - 107 - EP 0 071819 B2 [err] [err] and [err] having
the meaning given below, or the substituents, [err] and [err] together form
a 5- to 7-membered saturated or unsaturated ring which optionally contains
1 or 2 iden- tical or different ring members from the group comprising 0.
S, [err] and CO and which optionally contains 1 or 2 identical or different
substituents from the group comprising halogen, hydroxyl, alkyl, alkoxy
each with I to 4 C atoms, phenyl and benzyl, R3 represents one of the
substituents mentioned under R2 and is identical thereto or differs
therefrom, only one of the two substituents R2 or R3 In each case
representing alkoxy, alkyithio or NHR', R4 a) represents hydrogen,[err]
[err] [err] and [err] having the meaning given below, b) represents a
branched or unbranched alkyl or cycloalkyl radical with up to 8 C atoms,
which is optionally 



substituted by halogen, hydroxyl, cyano, alkoxy with I to 4 C atoms,
phenyloxy, [err] or [err] [err] and [err] having the meaning given below or
c) represents an aromatic hyrocarbon radical with 6 to 10 C atoms or a 5-
to 7-membered saturated or unsaturated hetero ring with 1 to 3 identical or
different hetero members from the group comprising 0, S, =N- and [err] this
hetero ring being linked to the dihydropyridine ring either via a carbon
atom or a nitrogen atom, and the aromatic hydrocarbon radical and the
hetero rings optionally carrying I or 2 Identical or dif- ferent
substituents from the group comprising halogen, hydroxyl, cyano, [err],
phenyl, alkyl and alkoxy each with 1 to 4 C atoms, or d) represents the
radical [err] wherein X represents oxygen or [err] and Y represents a
single bond, oxygen or [err] and [err] has for meaning given for [err] and
Is identical to the substituent or differs therefrom, or e) represents the
radical This is replacement sheet Date:27/2/93 This is the replacement
sheet    - 108 - EP 0 071819 B2 [err] wherein [err] and [err] have the
meaning given for n,[err]and [err] and are identical thereto or diHer
therefrom, and [err]and [err] are identical or different and each represent
a radical, minus one hydrogen, of the substituents mentioned for R4 under
a) to d), or [err] and [err] together form a branched unbranched saturated
or unsaturated 5- to 7- membered ring which optionally contains I or 2
Identical or different ring members from the group comprising 0, CO,
CS,[err] =N- and [err] and which is optionally substituted by halogen or
hydroxyl [err] having the meaning given below, [err] has the meaning given
for [err] and Is Identical to R4 or differs therefrom or [err] and [err]
together form a ring of the kind defined for [err] and [err] and Is
Identical thereto or differs there- from, [err] represents hydrogen or
alkyl with I to 4 C atoms which Is optionally substituted by fluorine,
chlorine or bromine and [err] a) represents a saturated, unsaturated
cyclic, straight-chain or branched aliphatic hydrocarbon radical with up to
8 C atoms, which is optionally substituted by halogen, or c) represents a
phenyl or heteroaryl radical which optionally contains I to 3 identical
ordifferent substituents from the group comprising [err] halogen,[err] 



[err] phenyl, alkyl with I to 4 C atoms, benzyl and acyl with I to 4 C
atoms, and in the abovementioned definitions of the substituents [err] to
[err] [err] represents hydrogen, alkyl with I to 6 C atoms, phenyl,
naphthyl, benzyl, phenethyl, heteroaryl or acyl with up to4 C atoms, [err]
and [err] are identical or different and In each case represent alkyl with
1 to 6 C atoms, phenyl, naphthyl, benzyl or heteroaryl, [err] and [err] are
in each case identical or different and represent hydrogen, alkyl with I to
6 C atoms, phenyl, naphthyl, benzyl or heteroaryl, the alkyl, phenyl and
benzyl radicals optionally being substituted by fluorine, chlorine, nitro,
[err] methyl, methoxy and methylthlo, [err] and [err] are in each case
identical or different and represent hydrogen, phenyl or benzyl or
represent alkyl with I to 6 carbon atoms, which is optionally interrupted
by 0 or [err], or together with the nitrogen atom, form a 5- to 7- membered
ring which can contain I or 2 Identical different hetero ring members from
the group com- prising 0, S and NRI, or one of the radicals [err] or [err]
represents an aliphatic acyl group with up to 6 carbon atoms and, [err]
[err] and [err]are in each case Identical or different and represent alkyl
with I to 6 C atoms, phenyl or benzyl, the following substituents being
mentioned as heteroaryl: thienyl, furyl, pyryl, pyridyl, quinolyl,
Isoqulnolyl, pyrimidyl, pyridazinyl, quinazolyl, quinoxalyl, benzothienyl,
pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, triazolyl,
oxydiazolyl, pyrazinyl, oxazinyl, thiazinyl, indolyl, benzofuranyl,
indazolyl, benzothlenyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,
benzthiazolyl, benztrlazolyl or benzoxadiazolyl. 10. Use according to
Claims I to 7 of compounds of the general formula (I) according to Claim I
in which This is the replacement sheet date:27/2/93    - 109 - EP 0 071 819
B2 n represents 0, [err] a) represents hydrogen, an aliphatic hydrocarbon
radical with up to 6 C atoms, which optionally contains a hetero chain
member from the group comprising 0, CO, =N- and [err] and which Is
optionally substituted by halogen, nitro, hydroxyl or phenyl or b)
represents a phenyl or pyridyl radical which are optionally substituted by
halogen, [err] CN, [err] or [err] [err] represents one of the substituents
mentioned under [err] but does not have to be identical thereto or
represents one of the radicals NHR1 or N=CRXRXI, [err] represents one of
the substituents mentioned under [err] and [err] identical thereto or
differs therefrom, [err] 



a) represents hydrogen, [err] [err] or halogen, or b) represents an alkyl
radical with I to 4 C atoms, which Is optionally substituted by halogen,
OH, CN, alkoxy with I to 4 C atoms, [err] or [err] or c) represeents
phenyl, pyridyl or thienyl, which are optionally substituted by halogen,
OH, CN, alkyl or alkoxy with in each case 1 to 4 C atoms or by [err] or d)
represents the radical [err] wherein X denotes oxygen and Y represents a
single bond, oxygen or [err] and [err] has the meaning given for RI and Is
identical to the. substituent [err] or differs therefrom or e) represents
the radical [err] wherein [err] and [err] have the meaning given or n,
[err]and [err] and are identical thereto or differs therefrom, and [err]and
[err] are Identical or different and each represent a radical, minus one
hydrogen, of the substituents mentioned for [err] under a) to d), or [err]
and [err] together form a 5- to 7-membered ring which optionally contains I
to 2 different ring members from the group comprising 0. CO, CS and [err]
and which Is optinally substituted by halogen, [err] has the meaning given
for [err] and is identical to [err] or differs therefrom, [err] represents
hydrogen or alkyl with 1 to 4 C atos and [err] has the abovementioned
meaning, the sub- tituent [err] to [err] marked with Roman numerals in the
abovementioned definitions having the meaning given in Claim 4. 11. Use
according to Claims I to 7 of compounds of the general formula (1)
according to Claim 1, In which at least one of the substituents [err] and
[err] representents NO2 and/or In which R2 and R4 together or [err] and
[err] together form a lactone ring. This is the replacement sheet
Date:27/2/93    -110- EP 0 071 819 B2 12. Compounds of the general formula
(I) [err] in which at least one of the substituent [err] and [err]
represents the group wherein [err] and [err] and the substituents [err] and
n and the remaining radical of [err] and [err] have the meaning given in
Claims 1 and 8 to 11. 13. Compounds of the general formula (I) [err] In
which at least one of the substituents [err] and [err] represents methyl,
wherein [err] and n and the remaining radical of [err] and [err] have the
meaning given in Claims 1 and 8 to 11. 



14. Compounds of the general formula (I) [err] in which one of the radical
[err] or [err] denotes hydrogen, [err] represents hydrogen and n represents
0 an [err] [err] and [err] and the other radical of [er] and [err] have the
meaning given In Claims I and 8 to 11. 15. Compounds of the general formula
(I) This is the replacement sheet Date:27/2/93    - 111 - EP 0 071 819 B2
[err] in which one of the radicals [err] and [err] denotes halogen and
[err] and [err] and n and the other radical of [err] or [err] have the
meaning given In Claim I and 8 to 11. 16. Compounds according to Claim 15,
In which one of the radicals [err] or [err] represents fluorine or
chlorine. 17. Process for the preparation of compounds according to Claims
12 to 18, characterised in that a) carbonyl compounds of the general
formula (II) [err] are reacted, with ketones of the formulae (III) and (IV)
[err] and primary amines of the formula (V) [err] in which n is 0, if
appropriate in the presence of inert solvents, or b) carbonyl compounds of
the formula (II) are reacted with enamines of the formnula (VI) [err] and
ketones of the formula (IV) [err] if appropriate in the presence of inert
solvents or c) enamines of the fornmula (VI) [err] are reacted with ylidene
compounds of the formula (VIII) This is the replacement sheet Date:
27/2/93    - 112 - EP 0 071 819 B2 [err] 



if appropriate in the presence of Inert solvents, or d) one or more
functional groups of dihydropyridines are modified by customary methods of
hydrolysis, esterification, transesterificatlon, lactonisation,
condensation, acylation, reduction or cyclisation. 18. Medicaments
containing at least one compound according to Claims 12 to 16. 19. Process
for the preparation of medicaments, characterlsod In that at least one
compound according to Claims 12 to 16 is converted into asuitable form of
administration, if appropriate using inert auxiliaries and exci- pients. As
printed Revendications 1. Utilisation des 1 ,4-dihydropyridines de formule
g6n6rale (I) R     RI '-~ R5)s (   w '         (I) -R;  N Rz- I Jn RI- dans
laquelle n signifle 0, 1 ou 2 RI a) represente de l'hydrogene, un radical
hydrocarbure cyclique a chaine droite ou ramifiee, aliphatique satur6 ou
insatur6, qui comports eventuellement 1 a 3 heteroelements de chatne
Identiques ou differents appartenant au group. 0, CO, SO(m = 0, 1 ou 2),
=N-, NRI ou SiRIIRIU, ce radical d'hydrocarbure etant Aventuellement
substitute par un halogone, NO2, CN, N3. un radical hydroxy, aryle ou
heteroaryle, ou bien b) represente un radical aryle ou heteroaryle obi ces
radicaux comportent 6ventuellement I a 5 prodults de substitution
identiques ou diff6rents, provenant des groupes aryle, alkyle, alk6nyle,
alkinyle, alk6noxy, alkinoxy, aralkyle, acyle, alkyline, dioxyalkyibne,
halogbne, CF3, OCF3, SCF3, N02, NO, CN, N3, CORIV, COORV, ORVI, NR ou
NRRVII, les radicaux alkyle, alkoxy et aryle des prodults de substitution
pouvant etre, A leur tour, substitu6s par un halogbne COORV ou NRJIIRYIII
ou c) repr6sente le radical NRVIIRI, tandis que les radicaux mentlonn6s
sous a), b) et c), R', RU, RIH, RIV, RV, RVI, RvII,_et RKI' ont la
signification mentionn6e cl-dessous. R2 a) represente l'un des produits de
substitution mentionnes sous RI mais ne doit pas etre identique A celui-ci,
ou b) represente les radicaux NHRI ou RIX obi RI, RIX et RX on les
significations mentloinnes ci-dessous, les produits de substitution R1 et
R2 torment ensemble un anneau sature ou insatur6 A 5 A 8 6l6ments, qui
contient, 6ventuellement, 1. 2 ou 3 6e6ments d'anneau Identiques ou
difflrents parmi 0, S. NRI ou CO et qul contlent, 6ventuellement, 1 a 3
prodults de substitution Identiques ou difflrents des groupes halogene,
hydroxy, alkyle, alkoxy, aryle ou aralkyle, This is the replacement sheet
1lllllllllllllll             _ S  DaIte:s  



- 113 - EP 0 071 819 82 R3 represente l'un des groupes substituants
mentionnes sous R2 et est identique ou different de celul-cl, tandis qu'un
seulement des deux groupes substituants R2 ou R3 repr6sente, chaque fois,
un alkoxy, un alkylthio ou un NHRI, R4 a) represente de l'hydrogqne, NO2,
NO, CN, SOm-RXI (m = 0,1 ou 2), ou un halogene, /Rvr      /H
R N      .  N.         Rvb    N \R-    N\CO-N/              \0 \RntI OU P.
U\ORxm ou R', RVY, RVIII RXI et RWal ont la signification mentionnie
cl-dessous, ou b) represente un radical d'hydrocarbure cyclique ramife ou
non ramifie, aliphatlque sature ou non sature qui est eventuellement
substitu6 par un halogene, OH, CN, un alkoxy, un alkylthlo, un aryloxy,
COORV, ou /RII N \A'" tandis que RV, RVII et RVIll ont la signification
mentionnee cl-dessous, ou C) repr6sente un radical hydrocarbure aromatique
ou un anneau h6terocyclique sature ou insature a 5 a 7 atomes avec I a 4
het6ro6l6ments Identiques ou differents des groupes 0, S, -N =, NR', ou cet
anneau heterocyclique est relle par un atome de carbone ou par un atome
d'azote a I'anneau de la dihydropyridine et ou le radical d'hydrocarbure
aromatique et les anneaux h6terocycliques portent eventuellement 1 A 3
groupes substituants identiques ou diffirents des groupes halogene, OH, CN,
CF3, OCF3, SCF3, NO2. alkyle, alkoxy, aryle et *Rv"' N d) repr6sente Ie
radical x * C-Y-R ob X oet de l'oxygbne, du soufre ou NRI et ob Y
represente une liaison simple, 0. S ou NR' et o0 Rs a la signification
indlquee pour R' ot est Identique au groupo substituant RI ou est dlff6rent
de celul-ci, ou e) represente le radical I1 11vi 1111  Dli1 Hill 1 11i
This is the replacement sheet Date:   2    - 114 - 



EP 0 071 819 B2 ARs' (CO)0./ 1. n', Rt, R2, R3, R5, RV et Rr ont les
significations monffonn6es pour n, R1, R2, R3, R6, R6 et R7 et sont
idontiques A coux-ci ou diffirents de ceux-ci, et ou R4 et R4 sont
identiques ou diff6rents et repr6sentent chacun un radical diminu6 d'un
atome d'hydogene des groupes substituants mentionnes sous a) A d) pour R4,
ou R2 et R4 forment ensemble un anneau ramiti6, non ramifi, sature, non
sature, A 5 A 8 6lments, qui contient 6ventuellement 1, 2 ou 3 elements
d'anneaux diff-rents ou identiques, parmi 0, CO, CS, C=NRI, =N-, NRI, SOm(m
= 0,1 ou 2) ou SIRNRII' et qui eat eventuellemont substftu6 par un
halogbne, un hydroxy, un alkoxy, un aryle, un aralkyie, Rvm N \rt- ou qui
est disubstitu6 par une chatne alkylbne droite ou ramifiee A 3 ou 8 atomes
de carbone, obi cot anneau commun de R2 et R4 peut Atre condense
directement avec I'anneau commun de RI et R2 ob les radicaux RI. R, RI",
RVII, RVIII ont la signification mentlonn6oe ci-dessous. R5 possode la
signification mentlonn6e pour R4 et est identique A R4 ou eat different de
celul-ci, ou Rs et R3 constituent ensemble un anneau qui est Identique a
l'anneau forme par R2 et R4 ou est diffirent de celui-cd, RG represente de
lMhydrogene, un alkyle Cu un alkyle halogen6, et R? a) represente un
radical d'hydrocarbure cyclique sature ou insature ou aliphatique A chatne
drolte ou rami- fiee, qui est substitue eventuellement par un halogbne, un
aryle ou un het6roaryle, ou b) represente un radical aryle ou h6t6roaryle
qui contient eventuellement 1.a 5 groupes substituants iden- tiques ou
diff~rents parmi NO2, CN, N3, NO, CF3, des halogbnes, CORIV, COORV, ORVI.
/Rvl N/       SOmR,,  Im = 0. 1 ou 2), N \RvM                        \ORVI
alkyle, aryle, alkenyle, alkinyle, alkenoxy, alkinoxy, aralkyle, acyle,
alkylbne ou dioxyalkylibne, ou les groupes substituants alkyle et aryle
precites peuvent etre substitues, A leur tour, par un halogbne, COORV ou
par RvT N This is the replacement sheet sllll~llllllllllll 1 fll~l''~P    -
115 - EP 0 071 819 B2 et ob, dans les definitions precitees des groupes
substituants RI A R8, 



RI represente de 'hydrogene, un alkyle, un aryle, un aralkyle, un
heteroaryle ou un acyle, R" et RI" sont identiques ou difflrents et
representent chacun un alkyle, un aryl, un aralkyle ou un hetiroaryle, obi
RIV, Rv et RVI sont chacun Identiques ou diffMrents et representent de
l'hydrogene, un alkyle, un aryle, un aralkyie ou un heteroaryle, obi les
radicaux alkyle et aryle sont substitues eventuellement par un halogene, un
nitro, un trifiuorom6thyle, un alcoxy, un alkylthio ou un alkyle, RV'I et
RIAN sont chacun egaux ou dlfflrents et representent de I'hydrogene, un
aryle ou un aralkyle ou repre- sentent un alkyle qui est eventuellement
interrompu par 0, S ou NR', ou fomnent avec l'atome d'azote, un anneau A
5-7 elements qui pout contenir 1 ou 2 elements d'anneaux hiterocydlques
Identiques ou difflrents des groupes 0, S. NRI, ou ob l'un des radicaux
RY'" ou RnIM represento un groups acyle aliphatique A 6 atomes de carbons
au maximum, oui RiX, RX, RXI, RXal, RXMII sont chacun Identiques ou
dlfMrents et representont un alkylo, un arylb ou un aralkyle, obi les
radicaux alkyle, aryle, aralkyie, heteroalkyle et acyle mentlonn6es sous RI
A Rs sous RI A R)GH ainsl quo l'anneau hitirocyclique forme avec RY11 et
RVIII sont even- tuellement substituos, pour lour part, par OH, CF3, OCF3,
CN, NO2, un halogone, un thioalkyle inferleur, un alkyle Inferleur, un
alkoxy infirleur, un aryle ou un aralkyle, et obi los groupes substituants
sulvants pouvent etre cits comme hoteroaryies: thAnyie, furyle, pyryle,
pryridyle, quinoleyie, isoquinoleyle, pyrimidyle, pyridazinyie,
quinazolyle, quinoxalyle, benzothienyle, pyrarolyle, imidazolyle,
oxazolyle, isoxazolyle, thiazolyle, triazolyle, oxydiazolyle, pyrazinyle,
oxazinyle, thiazinyle, Indotlzlnyle, Indolyte, benzofuranyie, Indazolyie,
benzothienyle, benzimidazolyie, bon- zoxazolyle, benzisoxazolyte,
benzthiazolyte, benstriazolyte, benzoxadiazolyte, cinnolinyle,
phtalazinyle, naph- tyrldinyle ou benzotriazinyle. sous form. d'isomeres,
de meianges d'isomeres, de rac~mates et d'antfpodes optique, ainsi quo de
leurs sels qui ne presentent pas d'inconvenibnts en pharmacie et qul, des
une concentration de 10- g/ml provoquent dans l'oreillette gauche isole du
cobaye un renforcement des contractions d'au moins 25%, on vue de la pro-
duction de medicaments augmentant la penetratlon de l'on Ca + dans les
cellules. 2. Utilisation, selo la revendication 1, des composes de la
formula generale (I) pour la production de mbdi- cements ayant un effet
inotrope positif. 3. Utilisation, solon la revendication 1, de composes de
la formule generale (I) pour la production de medi- cements ayant un effet
de tonique cardiaque. 4. Utilisation, selon la revendication 1, de composes
de la formule generale (I) pour la production de medi- caments ayant un
effet anti-hypotonique. 5. Utilisation, selon la revendlcation 1, des
composes de la formule generale (I) pour Ia production de medi- caments,
afin de diminuer la teneur en sucre dans le sang. 6. Utilisation, solon la
revendication 1, des composes de la formule generale (I) pour la production
de medi- caments, en vue de la decongestion des muqueuses. 7. Utilisation,
selon la revendication 1, de composes de la formulo generale (I) pour Ia
production de mbdi- caments,- afin d'influencer le metabollsme des sels et
des liquides. 8. Utillsatbon, selon les revendications I A 7, des composes
de la formule generale (I) et, selon la reven- dication 1, dans laquelle: n
represente 0, 1 ou 2 RI      - 



a) represente de I'hydrogene, un radical d'hydrocarbure aliphatique a
chaine droito ou ramifiee, cyclique sature ou non saturA, avec au maximum
10 atomes de carbons qui contient Aventuellement 1 ou 2 hete- roAlements de
chatno identiques ou differents des groupes 0, CO, S, S%2, = N-, ou NRI et
ob ce radical d'hydrocarbure est substitue Aventuellement par un hdlogene
NO2, CN, N3, hydroxy, avoc I A 4 atomes de carbons, du phenyle, du naphtyle
ou de I'heteroaryle ou b) representb un radical phenyle, naphtyle ou
heteroaryle ob ces radicaux portent eventuellement I a 3 groupes
substituants identiques ou differents des groupes phenyle, alkyle,
alkenyle, alkinyle, alkenoxy, alkinoxy avec, chaque fois, un maximum de 4
atomes de carbons, aralkyle avec 7 A 14 atomes de carbons, acyle avec un
maximum de 6 atomes de carbone, alkylbne, dioxyalkyline, avec un maximum de
4 atomes de carbons dans la chain. alkyilne, un halogene, CF3, OCF3, SCF3,
NO2, CN, N3, CORN, COORV, ORVI, NRI ou NRVWR"1I, ob let radicaux alkyle,
alkoxy et aryle des groupes substituants precites peuvent Atre substitues A
lour tour A nouveau par un halogbne, COORV ou NrVURVIN, ou c) represente le
radical NRVIIRI et ob les radicaux RI, RN. RiH, RN, Rv, RV1, RY,1 et RVIII
mentionnes sous a), b) et c) ont la signification Indiqueo ci-dessous, R2
This is the replacement sheet I!11111 111111 1 1t~lIII1 11111 11111Date:
27/ .7    - 116 - EP O 071 819 B2 a) repr6sente un groupe substituant
lndiqu6 sous RI, male ne dolt pas Atre identique a celul-cd, ou b)
repr6sente le radical NHR' ou RX N=C ob RI, RIX et RX possedent la
signification menffonn6e cl-dessous, ou les groupes substituants R1 et R2
forment ensemble un anneau satur6 ou Insaturb A 5 ou 7 eh6ments qui
contlent eventuellement 1 ou 2 6lements d'anneaux identiques ou differents
des groupes 0, S, NRI ou CO etqui contienteventuellement I A 3 groupes
substituants Identiques ou differents des groupes halogene, hydroxy,
alkyle, alkoxy, avec chacun 1 A 4 atornes de carbone, ph6nyle, naphtyle ou
aralkyle avec 7 A 14 atomes de carbons, R3 represente un groupe substituant
mentionn6 sous R2 et set idenffque A celul-ci ou est different de celui-ci,
ob un seul des deux groupes substituants R2 ou R3 representb cheque fois un
alkoxy, un alkylthi ou NHR', R4 a) repr6sente de l'hydrogene, NO2, NO, CN,
SO.-R~x(M =0. ou 2), un halogene, KA`,    /H                 /R1 N      ,
N          RVII   N \R-1      \CO-N             \OR' \RV` zORX11 ou P. 



fl\ RX"' ob RI, RVYI, RVIll, Rta et RXI1 ant la signification mentlonnee
cl-dessous, ou b) represents un radical d'hydrocarbure cyclique ramifie ou
non ramie, aliphatique saturb ou non sature, avec au maximum 10 atomes de
carbons, qul est substitu6 6ventuellement par un halogbne, OH, GN, un
alkoxy, un alkoxy, un alkyithio, avec foas 1 A 4 atomes de carbons, un
phenyloxy, un naphtoxy, COORV ou \R'Al' 00 RRV, RVII et RVIII ant la
signification mentionn6e ci-dessous, ou c) represente un radical
d'hydrocarbure aromatque avec de 6 A 10 atomes de carbons ou un anneau
het6- rocyclique sature ou insature A 5 A 7 elements, avec 1 A 3
h6tero~ements identiques ou differents du groups 0, S. -N=, NRI, ob cet
anneau heterocyciique est reiie soit par un atoms de carbons, solt par un
atoms d'azote, A l'anneau de la dihydropyridine et o0 le radical
d'hydrocarbure aromatique et les anneaux hiterocycliques portent
eventuellement I A 3 groupes substituants Identiques ou difrents du groups
des halogbnes, OH, CN, CF3, OCF3, SCF3, NO2, alkyle, alkoxy avec chaque
fois I A 4 atomes de carbons, phenyle, naphtyle et \RV11 ou d) repr6sente
un radical This is the replacement sheet I   111111111111111        r
_ Dae  7    - 117 - EP 0 071819 52 X C-Y-Rg ob X est do l'oxygene, du
soufre ou NRI et ob Y represente une lalson simple, 0. S ou NRI et ou Re a
la signification mentionn6e pour R1 et est Identique au substituant R1 ou
est different de celul-ci ou e) represents Is radical Rf   Rr (CO)I I R I,
obi n', RV, R2, R3', RIP, Rs et Rr on Ia sgnficationindlqu6e pour n, RI,
R2, R3. Rs, Rs et RT et sont Identiques A ceux-ci ou dilf6rents de coux-ci
et R4 et R4 sont Identiques ou dlfflrents et representent, chaque fois, un
radical r6duit d'un atome d'hydrogbne des groupes substituants mentionn6s
pour R4 sous a) A b), ou R2 st R4 constituent ensemble un anneau ramifie,
non ramifi6, sature ou insature A 5 A 7 6l6ments, qui contlent
eventuelloment 1, 2 ou 3 el6ments d'anneau identiques ou dmferents des
groupes 0, CO, CS, C=NR', =N-, NRI ou SOm (m = 0 ou 2) et qui est
eventuellement substitue par un halogqne, un hydroxy, un alkoxy, avec I A 4
atomes de carbone, un radical phenyle, napthyle, aralkyle avec 7 A 14
atomes de carbone, RvIII 



\Fo ou qui estdisubstitue par uns chaine alkylene droite ou ramifiee, avec
3 A 8 atomes de carbone etobi cat anneau commun de R2 et R4 peut former
aussi directoment un anneau avec l'anneau commun de RI et R2 et ob les
radicaux RI, R", RI", RfII, RVYII on la signification mentionnee
ci-dessous, R' possede la signification mentionn6e pour R4 et est Identique
A R4 ou est different de celul-ci, R3 repr6sente de I'hydrogbne, un alkyle
ou un alkyle halog6n6, avec chaque fois 1 A 4 atomes de carbon. et RY - a)
repr6sente un radical d'hydrocarbure cyclique sature ou lnsature
aliphatique A chatne droite ou ramifiee, avec 10 atomes de carbone au
maximum, qui est substitue 6ventuellement par un halogbne, un groups
phenyle, naphtyle ou h6t6roaryle, ou b) representb un radical phenyle,
naphtyle ou het6roaryle qul contient veontuellement I a 3 groupes subs-
tituants identiques ou difFerents parmi les groupes NO2, Halogqne, CN, N3,
NO, CF3, CORIV, COORV, OR`, NX\ ,vee  SOm,,R6 (m = 0, 1 Ou 2). N alkyle
avec I A 4 atomes de carbone, ph6nyle, naphtyle, alkenyle, alkinyle,
alkenoxy, alkinoxy avec chaque fois 4 atomes de carbone au maximum,
aralkyle avec 7 a 14 atomes de carbone, acyle avec 1 A 4 atomes de carbone,
alkylene ou dioxyalkyline avec chaque fois 4 atomes de carbons au maximum,
oO les groupes subs- This is the replacement sheet *   C   L   M  s  *
Date:  2,7  >   ?    -118- EP 0 071 819 82 tituants alkyle et aryle
precites peuvent etre substitues A nouveau A leur tour par un halogqne,
COORv ou N/ \Rv"l et ob,, dans les d6finitions precit6es des groupes
substituants Rt A R7, RI represente de l'hydrogene, un alkyie A I A 6
atomes de carbons, un ph6nyle, un naphtyle, un aralkyle A 7 A 12 atomes de
carbons, un hbteroaryle ou un acyle A 7 atomes de carbon. au maximum, ob
RI' et RI" sont identiques ou differents et representent chacun un alkyle A
1 A 6 atomes de carbons, un ph6nyle, un naphtyle, un aralkyle avec 7 A 12
atomes de carbons ou un h6t6roaryle, RVI, RV et RV1 sont chaque Iois
Identiques ou difMrents et repr6sentent de l'hydrogene, un alkyle avec I A
6 atomes de carbone, un ph6nyle, un naphtyle, un aralkyie avec 7 A 12
atomes de carbons ou un h6teroaryle, leo radicaux alkyle et aryle btant
eventuellement substltu6s par halogene. nitro, trifuoro-methyle, alcoxy,
alkyl- thio et alkyle avec chaque fois 1 a 4 atomes de carbone, RVII et
RVIN sont chaque fois Identiques ou diff6rents et representbnt de
l'hydrogqne, un phenyle, un naphtyle ou un aralkyle A 7 A 12 atomes de
carbons, ou un alkyle A 1 A 6 atomes de carbons qul est Interrompue
6ventuellement per 0, S ou NRI ou constituent, avec lFatome d'azotb, un
anneau A 5 A 7 eiements qui pout contbnir I ou 2 elements d'anneaux
heterocycliques iden- Uques ou diffbrents des groupes 0, S ou NR' ou obi
l'un des radicaux RVII et RVIII represente un group. acyle aliphatique evec
6 atomes de carbons au maximum, RIX, Rx. RXJ1 et RMI sont chsque fois
Identiques ou differents et reprbsentbnt un alkyle avec I A 6 atomes de 



carbons, un phenyle, un naphyle ou un aralkyle A 7 A 12 atomes, ob les
radicaux aikyle, aryle, aralkyle, hete- roaryle et acyle mentionnes sous RI
A Rs, ainsi que l'anneau h6terocycilque formm avec RS et R7 sont
substituees eventuelle- ment, pour leur part, par OH, CF3, OCF3, CN, NO2,
un halogene, un alkyle A I A 4 atomes de carbons, un alkoxy, un alkylthlo A
I a 4 atomes de carbons, un radical ph6nyle ou benzyle, st oba leo groupes
substituants sulvants peuvent etre mentionnes comme h6teroaryles: thienyle,
furyle, pyryle, pyridyle, qulnoliyle, lboquinoleye, pyrimidyle,
pyridazinyle, quinazolyle, quinoxalyde, benzothlinyle, pyrazolyle,
imidazolyle, oxazolyle, isoxazolyle, thiazolyle, triazolyle, oxydiazolyle,
pyrazinyle, oxazinyle, thiazinyle, Indolizinyle, Indolyle, benzofuranyle,
indazolyle, benzothi6nyle, benzimidazolyle, ben- zoxazolyle,
benzisoxazolyle, benzthiazolyle, benztriazoiyle, benzoxadiazolyie,
cinnolinyle, phtalazinyle, naph- tyridinyle ou benzotriazinyle, sous forme
d'isombres, de m~langes d'isomeres, de racemates et d'antipodes optiques,
ainsl quo de leurs siea ne presentant pas de contre-indicatfons phar-
maceutiques. 9. Utilisation, selon les revendications I A 7, des composes
de la formule g6n6rale (I) selon la revendication 1, dans laquelle n
represente 0 ou 1, RI a) repr6sente un radical d'hydrocarbure cyclique A
chathn droite ou ramiii6e, aliphatique sature ou non sature, avec 10 atomes
de carbons au maximum, qui contlent eventuellement 1 ou 2 elements de
chaine hitirocyclique identiques ou diffrenta parml 0, CO, S. =N- ou NRI at
ob ce radical d'hydrocarbure est substitub eventuellement par F, Cl, Br,
NO2, CN, OH, un phenyle ou un pyridyie ou b) represente un radical phenyle,
naphtyle ou pyridyle ob ces radicaux portent eventuellement 1 ou 2 grou-
pes substituants identiques ou differents falsant partle des groupes
ph6nyle, alkyle, alkenyle, alkoxy, alk6- noxy avec chaque fois 4 atomes de
carbons au maximum, benzyle, acwe, alkylene, dloxyalkylbne avec 2 A 4
atomes de carbons, fluor, chlore, brome, CF3, OCF3, SCF3, NO2, CN, COORv,
ORVI, NRI ou NRYURVIII, ob les radicaux alkyle, alkoxy et aryle des groupes
substituants precitis peuvent etre substitues a leur tour A nouveau par un
halogene ou c) represente le radical NRVIIRVIII, etob les radicaux RI A
RVNII mentionnes sous e), b) et c) ont la signification mentionnee
cl-dessous. R2 a) represente l'un des groupes substituants mentlonnes sous
RI mais no dolt pas Atre identique A celul-ci ou b) represento le radical
NHR1 ou This is the replacement sheet Oate *    7  2-   3,1f    - 119 - EP
0 071819 B2 Rx N-C 



ob R'. RiX et Rx possedent la signification menthonnee ci-dessous ou les
groupes substituants RI et R2 forment ensemble un anneau satur6 ou insatur6
a 5 A 7 6lements, qul contient 6ventuellement un ou 2 61ements d'anneau
identiques ou diffOrents falsant psrtle des groupes 0, S. NRI ou CO et qui
contient even- tuellement I ou 2 groupes substituants Identiques ou
differents falsant partle des groupes halogone, hydroxy, alkyle, alkoxy,
avec de 1 A 4 atomos de carbone, ph6nyle ou bonzyle, R3 representb l'un des
groupes substituants mentionn6s sous R2 et est Identiques A celul-cl ou
diferent do colui-ci, tandis qu'un seul des deux groupes substituants R2 ou
R3 represente chaque fois un alkoxy, un alkylthb ou NHRI, R4 a) reprosente
de l'hydrogene, NO2, CN, SRXI, SO2R-v, N            N          RN.u \RV1
\CO-NI \RI wR ou   N \ORv' ob R, RVI RWI, RVIII et RIX ont la signification
mentionn6oe ci-dessous, b) represente un radical alkyle oou cycloalkyle
ramiflo ou non ramifli, avec 8 atomes de carbone au maxi- mum qui est
substitu6 6ventuellement par un halogene, un hydroxy, un cyano, un alkoxy a
1 A 4 atomes de carbone, un ph6nyloxy, COORV ou N \Rv" ob RY, RYI et RVIII
ont la signification mentlonn6o ci-dessous, ou c) represente un radical
d'hydrocarbure aromatique A 6 a 10 atomes de carbone, ou un anneau
heterocy- clique sature ou insature A 5 A 7 elements, avec I A 3 elements
hoterocycliques identiques ou differents, choisis dans les groupes 0, S, =
N-, NR', ob cet anneau heterocyclique est relil soit par un atome de car-
bone, soit par un atome d'azotb, A l'anneau de Ia dihydropyridine et ou le
radical d'hydrocarbure aromatique et les anneaux hltlrocycliques portent
eventuellement un ou deux groupes substituants identiques ou dif- ferents.
choisis parmi les groupes des halogenes, hydioxy, cyano, CF3, NO2, phenyle,
alkyle at alkoxy avec, chacun, 1 1 4 atomes de carbone, ou d) represente le
radical x C-Y-R5 obi X representb e l'oxygene ou NNRI et ob Y represente
une liaison simple, de l'oxygene ou NR' et ob) R8 a la signification
mentbonnee pour R1 et est identique au groupo substituant ou est different
de celui-ci ou e) represente to radical !  !~IIIII  L  "   ! ~        This
is the replacement sheet Date: ~7) '-7    - 120 - 



EP 0 071 819 B2 Re   Rr ,- Rw%   R4'R4t- (I  I)n R >P n. R1, R2, RV, Rs, Re
et Rr on la signification indiqu6e pour n, R1, R2, R3, Rs, R6 et Rr et sont
identiques A ceux-ci ou difMrents de ceux-ci et Re et R4 sont identiques Cu
diff6rents et represent chacun un radical diminu6 d'un atome d'hydrogbne
des groupes substituants mentionn6s pour R4 sous a) a d), ou R2 et R4
forment ensemble un anneau ramifle Cu non ramifi6, satur6 ou non sature, A
5 Cu 7 eiements, qui contlent eventuellement un au deux elements d'anneau
identiques ou diff6rents, choisis dans les groupes 0, C0, CSD, C=NR', =N-
ou NRI et qui est 6ventuelerment substitue par un halogene ou un hydroxy,
ob RI a la signification mentionn6e ci-dessous, Rs possede la signification
mentionn6e pour R4 et est Identique a R4 ou different de celui-ci, ou Rs at
R3 fonment ensemble un anneau qui east d6fini comme pour R2 et R4 et qui
eat identique A celul-ci ou difflrent de celul-ci R* representb de
l'hydrogene ou un radical alkyle A 1 A 4 atomes de carbone, qui est
substitu6 even- tuellement par Is fluor, Is chlora, le brome et R7 a)
representb un radical d'hydrocarbure cycllque sature ou insature,
allphatique A chatns droite ou ramifiee, A 8 atomes de carbone au maximum,
qui est substitu6 eventuellement par un halogene, ou b) represente un
radical phenyle ou heteroaryle qui contient eventuellement I A 3 groupes
substituants identiques N02, CN, N3, un halogene, CORNV, CORV, ORYI, SRXI,
.kvM penyle, alkyle, avec I A 4 atomes de carbon., benzyle ou acyle A 1 A 4
atomes de carbons, ou, dans les defl- nitions precitees des groupes
substituants R1 A R8 RI represente de l'hydrogene, un alkylea A 1 A 6
atomes de carbone, un phenyie, un nathtyle, un benzyle, un phenethyle, un
het6roaryle ou un acyle A 4 atomes de carbono au maximum, R" et RI" sont
identiques ou differents et representent chacun un alkyle A I a 6 atomes de
carbone, un phenyle, un naphtyle, un benzyle ou un hetiroaryle, RV, Rv et
RvI sont chaque fobis Identiques ou differents et representent de
rhydrogbne, un alkyle A I a 6 atomes de carbone, un ph6nyle, un naphtyle,
un benzyie ou un heteroaryle, ob les radicaux alkyle, phenyle et benzyle
sont eventuellement substitues par fluor, chlore, nitro, CF3, methyle,
methoxy et methylthio, RvN et RVWI sont chaque fols Indentiques ou
differents et representent de l'hydrogene, un phenyle ou un benzyle ou un
alkyle A I A 6 atomes de carbone, qui est interrompu eventudllement par 0
ou par NR', ou forment avec lFatome d'azote, un anneau a 5 A 7 elements qul
peut contbnir 1 Cu 2 Ne6ments d'anneau heterocycliques iden- tiques ou
differents, choisis dans lea groupes 0, S ou NR', ou ou l un des radicaux
RVII ou R""' represente un group. acyle aliphatique avec 6 atomes de
carbono au maximum et RiX, RX, RX!, RXII et RXANI sont chaque fois
Identiques ou differents et representent un group. alkyle A I A 6 atomes de
carbons, un phenyle ou un benzyie, oO les groupes substituants sulvants
peuvent etre mentionnes comme heteroaryies: 



thienyle, furyle, pyryle, pyridyle, quinoleyle, isoquinoldyie, pyrimidyle,
pyridazinyle, quinazolyle, quinoxalyle, benzothi6nyie, pyrazodyte,
imidazolyte, oxazolyle, isoxazolyle, thlazolyle, triazolyle, oxydiazolyle,
pyrazinyle, oxazinyle, thiazinyie, indolyle, benzofuranyle, Indazolyle,
benzothilnyle, benzimisazolyie, benzoxazolyle, ben- zisoxazolyle,
benzthibzolyle, benztriazolyle at benzoxadiazolyle. This is the replaoement
sheet I HllJ 111111  liii II           Date:    c71)  T I    - 121 - EP 0
071 819 B2 10. Utilisation, selon les revendicatlons I A 7, des compos6s de
la formule gen6rale (I) salon la revend;- cation 1, dans laquelle n
repr6sente 0 RI a) repr6sente de l'hydrogene, un radical d'hydrocarbure
allphatique avec 6 atomes de carbone au maxi- mum, qui contient
eventuellement un 6lement de chatne heterocyclque choisi dansoles groupes
0, CO. =N- ou NRI et qui.est substitue eventuellement par un halogene, un
groupe nitro, hydroxy ou ph6nyle, ou b) represente un radical ph6nyle ou
pyridyle qui est substitu6 eventuellement par un halogene, NO2, CF3, OCF3
CN COORV ou NRVIIRVlII, R2 representb lun des groupes substituants
mentlonn6s sous R1 mais ne dolt pas etre Identique A celu;-ci ou represente
lun des radicaux NHR' ou N=CRXRXI, R3 representb l'un des groupes
substituants mentlonnes sous R2 et est identiques A celul-cl ou different
de celul-ci R4 a) repr6sente de I'hydrogene, NO2, NRVYRVI1I,
NH-CO-NRvIIRv'II ou un halogqne, ou b) repr6sente un radical alkylo b I A 4
atomes de carbons, qui est subsfftu6 6ventuellement par un halo- gene, OH,
CN, un groupe alkoxy a 1 A 4 atomes de carbono, COORV ou NRWYRVIII, ou c)
represente un group. ph6nyle, pyridyle ou thlenyle qul ost substitu6
6ventuellement par un halogbne, OH, CN, un alkyle ou un alkoxy, avec cheque
fois 1 A 4 atomes de carbon. ou par NRM'RY"1 ou d) repr6sentb le radical x
11 C-Y-R` ob X repr6sente de l'oxygene et Y ropr6sente une liaison simple,
l'oxygene ou NR' et ou Rs a la signification mentionnoe pour R1 et est
Identique au groupe substituant R1 ou diff6rent de celui-ci ou e) represent
le radical Rv   Rr ,-RS<    R4-_R4- (CO)n. I l4* R>: 



ob n', RV, R2, R3, R5. R' et Rr ont la signification mentionn6e pour n, RI,
R2, R3, R5, R' et R7 et sont identiques A ceux-ci ou differents de ceux-cd,
at R4 et R4 sont identiques ou diffirents et repr6sentent chacun un radical
diminu6 d'un atome d'hydrogene des groupes substituants mentionn6s pour R4
sous a) A d), ou R2 et R4 forment ensemble un anneau, A 5-7 6e6ments, qui
contfent 6ventuellement un ou deux 6l6ments d'anneau identiques ou
differents, chobsis dans les groupes 0, CO, CS, C=NRI, et qui eat
6ventuellement subs- Utu6 par un halogene, R5 possede la signification
mentionn6e pour R4 et est identique A R4 ou dWirent de celul-cd, Re
representb de l hydrogene ou un radical alkyle A 1 A 4 atomes de carbons,
et Rr possede la signification mentionnee ci-dessus, o6, dons les
definitions preidt6es, les groupes substituants designes par des chiffros
romains RI a RAIM possedent la signification mentlonnee A la revendlcation
4. 11. Utillsation, solon les revendicatbons I A 7, des composbs de la
formule g6n6rale I solon la revendication 1, dans laquelle au molns lNun
des groupes substituants R4 et Rs reprbsente NO2 etl ou dans laquelle R2 et
R4 fonnent ensemble ou bien dans laqudlle R3 et Rs fowment ensemble un
anneau de lactone. 12. Compos6s de la fommule gbn6rale (I) T his is the
replacement sheet I~~~ 1111                         111111 11 111  S
Date.I    - 122 - EP 0 071 810 B2 RG   R' ,-Rsuz  4s - R3'       4.s 1  ' I
I)/ NR'2 dans laquelle au moins l'un des groupes substituants R4 et R6
represente lee groupes /H N       /RYIN \CO-N, \RV oui Rm et RVI at ies
groupes substituants R1, R2, R3, R6, RT et n, ainsi quo le radical restant
de RW et Rs ont les significations mentionnees aux revendications I et 8 A
11. 13. Compos6s de la fonmule g6nerale (I) R    R7 , I  sXH  -I (I   ')
dans laquelle au moins 'un des groupes substituants RW et R5 repr6sente un
radical m6thyle, tandis que Rt, R2, R3, Rs, R7 n, ainsi que le radical
restant de R4 et Rs ont la signification mentionnee aux revendications 1 et
8 A 11. 14. Compos6s de la formnule g6n6rale (I) 



R'   R' -RA   N\R F  t RI  "R dens laquelle l'un des radicaux R4 ou Rs
repr6sente de I'hydrogbne, R1 represente de I'hydrogbne et n repre- sente 0
et R2, R3, Rs et R7, ainsi quo l'autre radical de R4 et R6 ont la
sinification mentionn6e dens [es reven- dications I et 8 A 11. 15. Compos6s
de la fonnule generale (I) -, i;  ..  i  is' a ej.    - 123 - EP O 071 819
32 RG   R7 ,-RR4   -R2 I   I (CO). R' dans laquelle run des radicaux R4 ou
RG represente un halogene at ou( R1, R2. R3, R et R7 et n. ainsl que
l'autre radical de R4 ou Rs ont la signification mentionnee aux
revendications I et 8 A 11. 16. Compos6s selon la revendicatlon 15, dans
lesquels les radicaux R4 ou Rs repr6sentent du fluor ou du chlore. 17.
Proc6d6 pour Ia production de compos6s selon les revendbcatbons 12 A 16,
caracterise en ce quo l'on fait reagir a) des composes carbonyles de Ia
fommule generale (II) RG-C-R'               II 0 avec des cetones des
formulos (III) et (IV) R*-CHrC-R2  (111)  R5-CH.C-R3  (IV) II
A o            ~~~0 et des amines primaires de la formule (V) H2N-(CO)-RI
dens lesquels n =0, Oventuellement en pr6sence de solvants inertes, ou b)
des composes carbonyles de la formulo (II) 0 avec des bnamines de Ia
formule (VI) R'-CH = C-NH-(CO).-R'      (VI) et des cetones de la formulo
(IV) R3 CO-CHr-R5 6ventuellement en presence de solvants inertes ou 



c) des 6namines de la fonmule (VI) This is the replacement sheet Date: * C
L  M  S*    - 124 - EP 0 071 819 B2 R4-CH   C-NH-(CO),-RI    (Vt) R2 avec
des composes ylIdbnes de la formule (VtIN) 6ventuellement en presence de
solvants inertes, ou d) ou quo l'on transforme un ou plusieurs groupes
fonctionnels des dihydropyridines sulvant lea proced6s classiques de
ihydrolyse, de l'estdriticatlon, de la transestdrification, de Is
lactonisation, de la condensa- tion, de I'acylation, de la reducffon ou de
la cyclisation. 18. M6dicaments contenant au momns un compos6 selon les
revendicatlons 12 A 16. 19. Proc6d6 de preparation de medicaments,
caractefis6 en ce quo ron introdult au molns un compose selon les
revendlcations 11 a 16, 6ventuellement avec utillsatlon de substances de
support ou d'adjuvants dans une formulation d'applicatlon approprl6o.
'Date:    






