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[57] ABSTRACT
Compounds of the formula (I):

RL R? ®

R? N R4

A D
RS
co—1~|1-1/k RS
L

are prepared by reaction of the phenylacetic acid derivatives
substituted by the appropriate heterocycles, optionally in an
activated form. with phenylglycinols. The compounds are
suitable as active compounds in medicaments. in particular
in medicaments having antiatherosclerotic activity.
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PYRIDAZINO-, PYRIMIDO-, PYRAZINO-
AND TRIAZINOINDOLES,
-PYRROLOCYCLOALKENES OR
PYRROLOOXOCYCLOALKENES, OR
PYRIDOPYRROLYLPYRIDO COMPOUNDS,
COMPOSITIONS CONTAINING THEM, AND
USE THEREOF TO TREAT
ATHEROSCLEROSIS

The present invention relates to new pyridazino-.
pyrimido-, pyrazino- and triazino-indoles, processes for
their preparation and their use as medicaments, in particular
as antiatherosclerotic medicaments.

It is known that raised blood levels of triglycerides
(hypertriglyceridaemia) and cholesterol
(hypercholesterolaemia) are associated with the genesis of
atherosclerotic vascular wall changes and coronary heart
discases.

A distinctly increased risk of the development of coro-
nary heart disorders moreover exists if these two risk factors
occur in combination, which is in turn accompanied by an
overproduction of apoliprotein B-100. There is therefore
still a great need to make available effective medicaments
for the control of atherosclerosis and of coronary heart
diseases.

The present invention relates to pyridazino-, pyrimido-,
pyrazino- and triazino-indoles of the general formula (I)

R! R? o

R5
CO—N'H)\ RS
L

in which

R! and R?, including the double bond connecting them.
together form a phenyl ring or a 5- to 8-membered
cycloalkene or oxocycloalkene ring,

which is optionally substituted up to 3 times in an
identical or different manner by halogen,
trifluoromethyl. carboxyl, hydroxyl, by straight-chain
or branched alkoxy or alkoxycarbonyl each having up
to 6 carbon atoms or by straight-chain or branched
alkyl having up to 6 carbon atoms, which for its part
can be substituted by hydroxyl or by straight-chain or
branched alkoxy having up to 4 carbon atoms,

R’ and R*, including the double bond, together form a
radical of the formula

q sdes

Rlo
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RL‘!
N7
|
N
NRu
0
RIS
N N
[ M [ ﬁ
I or
P -
N )\RH N
in which

R’. R®%, R® R'°. R, R'? R"’, R"™ R" and R'® are
identical or or different and denote hydrogen. carboxyl.
straight-chain or branched alkoxy, alkylthio, acyl or
alkoxycarbonyl each having up to 6 carbon atoms or
straight-chain or branched alkyl having up to 6 carbon
atoms, which is optionally substituted by hydroxyl. or

R' and R, including the double bond, form a pyridyl ring,
and

R* and R*, likewise including the double bond. together
form a pyridyl ring, both pyridyl rings optionally being
substituted up to 3 times in an identical or different
manner by halogen, trifluoromethyl, carboxyl.
hydroxyl, by straight-chain or branched alkoxy or
alkoxycarbonyl each having up to 6 carbon atoms or by
straight-chain or branched alkyl having up to 6 carbon
atoms, which for its part is substituted by hydroxyl or
by straight-chain or branched alkoxy having up to 4
carbon atoms,

A and D are identical or different and represent hydrogen,
halogen, trifluoromethyl, hydroxyl or straight-chain or
branched alkyl or alkoxy each having up to 5 carbon
atoms,

E and L are identical or different and represent hydrogen.
cycloalkyl having 3 to 8 carbon atoms or straight-chain
or branched alkyl having up to 10 carbon atoms, which
is optionally substituted by cycloalkyl having 3 to 6
carbon atoms, or represent phenyl which is optionally
substituted by halogen or trifltuoromethyl, or

E and L. together with the carbon atom, form a 4-8-
membered cycloalkyl ring,

RS represents phenyl or a 5- to 7-membered saturated or
unsaturated heterocycle having up to 3 heteroatoms
from the series S, N and/or O, the cycles optionally
being substituted up to 3 times in an identical or
different manner by nitro, carboxyl, halogen. cyano or
by straight-chain or branched alkenyl or alkoxycarbo-
nyl each having up to 6 carbon atoms or by straight-
chain or branched alkyl having up to 6 carbon atoms,
which is optionally substituted by hydroxyl, carboxyl
or by straight-chain or branched alkoxy or alkoxycar-
bonyl each having up to 6 carbon atoms. and/or the
cycles optionally being substituted by a group of the
formula —OR'” or —NR'SR,

in which

R'7 denotes hydrogen or straight-chain or branched alkyl
or alkenyl each having up to 6 carbon atoms,

R!*® and R' are identical or different and denote
phenyl. hydrogen or straight-chain or branched alkyl
having up to 6 carbon atoms or denote straight-chain
or branched acyl having up to 8 carbon atoms.
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which is optionally substituted by a group of the
formula —NR?°R?!,
in which
R2° and R* are identical or different and denote
hydrogen or straight-chain or branched acyl having
up to 8 carbon atoms.
RS represents hydrogen, carboxyl or straight-chain or
branched alkoxycarbonyl having up to 5 carbon atoms,
or represents straight-chain or branched alkyl having up to
6 carbon atoms, which is optionally substituted by
hydroxyl or by a group of the formula—O—CO—R*,
in which
R?2 denotes phenyl which is optionally substituted up
to 3 times in an identical or different manner by
halogen. hydroxyl or by straight-chain or branched
alkyl having up to 5 carbon atoms,
or denotes straight-chain or branched alkyl or alkenyl
each having up to 22 carbon atoms, each of which is
optionally substituted by a group of the formula
—OR?,
in which
R? denotes hydrogen. benzyl. triphenylmethyl or
straight-chain or branched acyl having up to 6 carbon
atoms.

if appropriate in an isomeric form, and their salts.

The pyridazino-, pyrimido-, pyrazino- and triazino-
indoles according to the invention can also be present in the
form of their salts. In general, salts with organic or inorganic
bases or acids may be mentioned here.

In the context of the present invention, physiologically
acceptable salts are preferred. Physiologically acceptable
salts of the compounds according to the invention can be
salts of the substances according to the invention with
mineral acids, carboxylic acids or sulphonic acids. Particu-
larly preferred salts are, for example, those with hydrochlo-
ric acid, hydrobromic acid, sulphuric acid. phosphoric acid,
methanesulphonic acid. ethanesulphonic acid, toluenesul-
phonic acid. benzenesulphonic acid, naphthalenedisul-
phonic acid, acetic acid, propionic acid, lactic acid, tartaric
acid. citric acid, fumaric acid, maleic acid or benzoic acid.

Physiologically acceptable salts can also be metal or
ammonium salts of the compounds according to the inven-
tion which have a free carboxyl group. Those particularly
preferred are, for example, sodium, potassium, magnesium
or calcium salts, and also ammonium salts which are derived
from ammonia, or organic amines, such as, for example,
ethylamine. di- or tricthylamine, di- or triethanolamine,
dicyclohexylamine, dimethylaminoethanol, arginine, lysine,
ethylenediamine or 2-phenylethylamine.

The cycloalkene radical (RY/R?), including the double
bond of the parent structure, in the context of the invention
in general represents a 5- to 8-membered, preferably 5- to
7-membered, hydrocarbon radical such as, for example, a
cyclobutene, cyclopentene, cyclohexene or cycloheptene
radical. The cyclopentene, cyclohexene, cyclooctene and
cycloheptene radicals are preferred.

Heterocycle in the context of the invention in general
represents a saturated or unsaturated 5- to 7-membered,
preferably 5- to 6-membered, heterocycle which can contain
up to 3 heteroatoms from the series S, N and/or O. Examples
which may be mentioned are: pyridyl, thienyl, furyl,
pyrrolyl, thiazolyl. oxazolyl, imidazolyl, morpholinyl or
piperidyl. Pyridyl and thienyl are preferred.

The compounds according to the invention can exist in
stereoisomeric forms which either behave as image and
mirror image (enantiomers). or which do not behave as
image and mirror image (diastereomers). The invention
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relates both to the enantiomers and diastereomers or their
respective mixtures. These mixtures of the enantiomers and
diastereomers can be separated into the stereoisomerically
uniform constituents in a known manner.
Preferred compounds of the general formula (I) are those
in which
R! and R? including the double bond connecting them,
together form a phenyl ring or a cyclopentene.
cyclohexene, cycloheptene, cyclooctene.
oxocyclopentene. oxocyclohexene. oxocycloheptene or
oxocyclooctene radical,
which is optionally substituted up to 2 times in an
identical or different manner by fiuorine, chlorine.
bromine, trifiuoromethyl, carboxyl, hydroxyl. by
straight-chain or branched alkoxy or alkoxycarbonyl
each having up to 4 carbon atoms or by straight-chain
or branched alkyl having up to 4 carbon atoms, which
for its part can be substituted by hydroxyl or by
straight-chain or branched alkoxy having up to 3 car-
bon atoms,
R? and R* including the double bond, together form a
radical of the formula

‘f’ o RI
N o R®
. KL Nt
N ,g =
gt N o, N )\R",
|
(o] RI0
0
RY N
N~ | >N
|
-
NRH, N )\RB
0
or
Rls
N
I N
—
N
in which

R7. RS‘ RQ. RIO. Rll. Rl2, R‘S- R14, R15 and Rlﬁ are
identical or different and

denote hydrogen, straight-chain or branched alkoxy,
alkylthio, acyl or alkoxycarbonyl each having up to 4
carbon atoms or straight-chain or branched alkyl hav-
ing up to 4 carbon atoms, which is optionally substi-
tuted by hydroxyl,

or

R* and R?, including the double bond, form a pyridy] ring,
and

R? and R?, likewise including the double bond, together
form a pyridyl ring, both pyridyl rings optionally being
substituted up to 2 times in an identical or different
manaer by fluorine, chlorine, bromine. trifiuoromethyl,
carboxyl, hydroxyl, by straight-chain or branched
alkoxy or alkoxycarbonyl each having up to 4 carbon
atoms or by straight-chain or branched alkyl having up
to 4 carbon atoms, which for its part is substituted by
hydroxyl or by straight-chain or branched alkoxy hav-
ing up to 3 carbon atoms,
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A and D are identical or different and

represent hydrogen, fluorine, chlorine, bromine.
trifluoromethyl. hydroxyl or straight-chain or branched
alkyl or alkoxy each having up to 4 carbon atoms,

E and L are identical or different and

represent hydrogen. cyclopropyl. cyclobutyl, cyclopentyl,
cyclohexyl. cycloheptyl. cyclooctyl or straight-chain or
branched alkyl having up to 8 carbon atoms, which is
optionally substituted by cyclopropyl, cyclopentyl or
cyclohexyl. or represent phenyl which is optionally
substituted by fluorine, chlorine or bromine, or

E and L. together with the carbon atom, form a 4-7-
membered cycloalkyl ring.

R® represents phenyl. pyridyl. furyl, thienyl or imidazolyl,
each of which is optionally substituted up to 2 times in
an identical or different manner by nitro, carboxyl,
fluorine. chlorine. bromine, cyano. by straight-chain or
branched alkenyl or alkoxycarbonyl each having up to
4 carbon atoms or by straight-chain or branched alkyl
having up to 5 carbon atoms, which is optionally
substituted by hydroxyl. carboxyl ar by straight-chain
or branched alkoxy or alkoxycarbonyl each having up
to 5 carbon atoms,

and/or the cycles are optionally substituted by a group of
the formula —OR'” or —NR!'®R'®,

in which

R'7 denotes hydrogen or straight-chain or branched alkyl
or alkenyl each having up to 4 carbon atoms,

R'® and R'® are identical or different and denote phenyl,
hydrogen or straight-chain or branched alkyl having up
to 5 carbon atoms, or denote straight-chain or branched
acyl having up to 6 carbon atoms, which is optionally
substituted by a group of the formula —NR*R?!,
in which
R?® and R* are identical or different and demote

hydrogen or straight-chain or branched acyl having
up to 6 carbon atoms,
RS represents hydrogen. carboxyl or straight-chain or
branched alkoxycarbony! having up to 4 carbon atoms,
or represents straight-chain or branched alkyl having up
to 5 carbon atoms, which is optionally substituted by
hydroxyl or by a group of the formula —O—CO—R??,
in which
R?? denotes phenyl which is optionally substituted up
to 3 times in an identical or different marmer by
fluorine, chiorine, bromine, hydroxyl or by straight-
chain or branched alkyl having up to 4 carbon atoms,
or denotes straight-chain or branched alkyl or alk-
enyl each having up to 20 carbon atoms, each of
which is optionally substituted by a group of the
formula —OR?,

in which

R? denotes hydrogen, benzyl, triphenylmethyl or
straight-chain or branched acyl having up to 5 carbon
atoms,

if appropriate in an isomeric form, and their salts.

Particularly preferred compounds of the general formula

(I) are those in which

R! and R?, including the double bond connecting them,
together form a phenyl ring or a cyclopentene,
cyclohexene, cycloheptene, cyclooctene,
oxocyclopentene, oxocyclohexene, oxocycloheptene or
oxocyclooctene radical,

which is optionally substituted up to 2 times in an
identical or different manner by fluorine, chlorine.
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bromine, trificoromethyl. carboxyl. hydroxyl. by
straight-chain or branched alkoxy or alkoxycarbonyl
each having up to 3 carbon atoms or by straight-chain
or branched alkyl having up to 3 carbon atoms. which
for its part can be substituted by hydroxyl, methoxy or
ethoxy,

R? and R* including the double bond. together form a
radical of the formula

l|’~7 o RI
N o R?
(T 0.
N /g J\
NRe, N 0, N RE,
o llvo
0
RB N
N~ l N
|
N =
SRM, N )\R’-‘
(0]
or
R
N
| X
>
N
in which

R’ R R% R'%, RY, R¥ R™ R' R' and R'® are
identical or different and denote hydrogen. straight-
chain or branched alkoxy or alkylthio each having up to
3 carbon atoms or straight-chain or branched alkyl
having up to 3 carbon atoms, which is optionally
substituted by hydroxyl,

R' and R?, including the double bond, form a pyridyl ring.
and

R? and R?, likewise including the double bond. together
form a pyridyl ring. both pyridyl rings optionally being
substituted up to 2 times in an identical or different
manner by fluorine, chlorine, bromine. trifluoromethyl.
carboxyl, hydroxyl. by straight-chain or branched
alkoxy or alkoxycarbonyl each having up to 3 carbon
atoms or by straight-chain or branched alkyl having up
to 3 carbon atoms. which for its part is substituted by
hydroxyl. methoxy or ethoxy.,

A and D are identical or different and

represent hydrogen, fluorine, chlorine. bromine or
trifluoromethyl,

E and L are identical or different and

represent hydrogen. cyclopropyl. cyclobutyl, cyclopentyl,
cyclohexyl. cycloheptyl. cyclooctyl or straight-chain or
branched alky! having up to 6 carbon atoms. which is
optionally substituted by cyclopentyl or cyclohexyl, or
represent phenyl which is optionally substituted by
fluorine, chlorine or bromine, or

E and L, together with the carbon atom, form a 5-7-
membered cycloalkyl ring,

R represents phenyl. pyridyl or thienyl, each of which is
optionally substituted up to 2 times in an identical or
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different manner by nitro, carboxyl, fluorine, chlorine.
bromine, cyano. by straight-chain or branched alkenyl
or alkoxycarbonyl each having up to 3 carbon atoms ot
by straight-chain or branched alkyl having up to 4
carbon atoms, which is optionally substituted by
hydroxyl., carboxyl or by straight-chain or branched
alkoxy or alkoxycarbonyl each having up to 4 carbon
atoms,
and/or the cycles are
the formula —OR'7 or
in which
R!7 denotes hydrogen or straight-chain or branched
1 or alkenyl each having up to 3 carbon atoms.
R'® and R'® are identical or different and denote
phenyl. hydrogen or straight-chain or branched alkyl
having up to 4 carbon atoms,
or denote straight-chain or branched acyl having up to
5 carbon atorns.
which is opuonally substm.ned by a group of the
formula —NR*°R>*,
in which
R'® and R?° are identical or different and denote
hydrogen or straight-chain or branched acyl having
up to 5 carbon atoms,
R® represents hydrogen. carboxyl or straight-chain or
branched alkoxycarbonyl having up to 3 carbon atoms,
or represents straight-chain or branched alkyl having up to
4 carbon atoms,
which is optionally substituted bz hydroxyl or by a group
of the formula —O—CO—R*?
in which
R?2 denotes phenyl which is optionally substituted up
to 3 times in an identical or different manner by
straight-chain or branched alkyl having up to 3
carbon atoms. or denotes straight-chain or branched
alkyl or alkenyl each having up to 19 carbon atoms,
each of which is optionally substituted by a group of
the formula —OR?,
in which
R denotes hydrogen, benzyl, triphenylmethyl or
straight-chain or branched acyl having up to 4 carbon
atoms,

_’ptlonally substltuted by a group of
—NR#R!®

4

COOH

CDL
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if appropriate in an isomeric form. and their salts.
Very particularly preferred compounds of the general
formula (I) are those

in which

A and D represent hydrogen.

A process for the preparation of the compounds of the
general formula (I) according to the invention has addition-
ally been found. characterized in that racemic or alterna-
tively already enantiomerically pure carboxylic acids or
their activated derivatives of the general formula (IT)

R : : R? (I
Rz N R‘
CH, CO—R¥
A E L
D
in which
A.D,E.L,R', R% R? and R* have the meaning indicated
above, and

R represents hydroxyl or an activating radical, prefer-
ably chloride. are amidated with compounds of the
general formula (IIT)

RS
Hm/k RS
in which
R’ and R® have the meaning indicated above,

m

in inert solvents, if appropriate in the presence of bases
and/or auxiliaries.
The process according to the invention can be illustrated
by way of example by the following equation:
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