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Abstract of the disclosures: HOE 89/F 260

A method for the treatment of cardiac and of vascular
hypertrophy and hyperplasia

The invention relates to a method for the treatment of
cardiac and of vascular hypertrophy and hyperplasia by
administration of angiotensin converting enzyme inhibit-
ors. Administration of compounds of the formula I

% o &
3
R OOC - CH « N = NH - CH - CH )
(IO T T W 1Y ()
R R O COOR

in which n is 1 or 2, R, R', R? and R®’ are identical or
different and each is hydrogen or an organic radical, and
R* and R’ form, together with the atoms carrying them, a
mono-, bi- or tricyclic heterocyclic ring system, is
preferred. The invention additionally relates to angio-
tensin converting enzyme inhibitors and to agents con-
taining these for administration for the treatment of the
abovementioned diseases.
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Descxription

A method for the treatment of cardiac and of vascular
hypertrophy and hyperplasia

The invention relates to a method for the treatment of
cardiac and of vascular hypertrophy and/or hyperplasia by
oral or parenteral administration of compounds which
inhibit angiotensin converting enzyme.

Particularly suitable in this connection are compounds of
the formula I

. % ¥ e
ROOC - CH~ N-.C-CH- NH - CH - (CH -
) 4 R i 1 é 2( z)nR (1)
R R O R OOR
in which
n is 1 or 2,
R is hydrogen,

an optionally substituted aliphatic radical with 1-8
carbon atoms, an optionally substituted alicyclic
radical with 3-9 carbon atoms, an optionally substi-
tuted aromatic radical with 6~12 carbon atoms, an
optionally substituted araliphatic radical with 7-14
carbon atoms, an optionally substituted alicyclic-
aliphatic radical with 7-~14 carbon atoms or a
radical OR" or SR® in which

R® is an optionally substituted aliphatic radical with
1-4 carbon atoms, an optionally substituted aromatic
radical with 6~12 carbon atoms or an optionally
substituted heteroaromatic radical with 5«12 ring
atoms,

R!  is hydrogen, an optionally substituted aliphatic
radical with 1-6 carbon atoms, an optionally substi-
tuted alicyclic radical with 3-9 carbon atoms, an
optionally substituted alicyclic-~aliphatic radical
with 4-~13 carbon atoms, an optionally substituted
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aromatic radical with 6-~12 carbon atoms, an option-
ally substituted araliphatic radical with 7-16
carbon atoms, an optionally substituted heteroaro-
matic radical with 5-12 ring atoms oxr the side-
chain, which is protected where necessary, oI a
naturally occurring c-amino acid,

R®> and R® are identical or different and are hydrcgen, an
optionally substituted aliphatic radical with 1-6
carbon atoms, an optionally substituted alicyclic
radical with 3-9 carbon atoms, an optionally substi-
tuted aromatic radical with 6-12 carbon atoms, an
optionally substituted araliphatic radical with 7=16
carbon atoms and

R* and R® form, together with the atoms carrying them, a
heterocyclic mono-, bi- or tricyclic ring system
with 4 to 15 carbon atoms.

Particularly suitable ring systems of this type are those
from the following group:

tetrahydroisoquinoline (A); decahydroisoquinoline (B);

octahydroindole (C); octahydrocyclopenta[b]pyrrole (D);
2-azaspiro[4.5]decane (E); 2-azaspiro[4.4]nonane (E);
spiro[ (bicyclo[2.2.1lheptane)~2,3’'-pyrrolidine] (G):
gpiro[ (bicyclo[2.2.2)octane)~2,3’~pyrrolidine] (H); 2
azatricyclo[4,3,0,1%°]decane (1) decahydrocyclo-
hepta[b]pyrrole (J); octahydroisoindole (L); octahydro-
cyclopentafc]pyrrole (M); 2,3,3a,4,5,7a-hexahydroindole
(4); 2-azabicyclo[3.1.0]lhexane (X); all of which can
optionally be substituted. However, the unsubstituted
systems are preferred.

In the case of compounds which contain several chiral
atoms, all possible diastereomers as racemates or enant-

iomers, or mixtures of various diastereomers, are
suitable.

The suitable cyclic amino acid esters have the following
structural formulae.
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A preferred embodiment comprises using compounds of the
formula I in which
n is 1 ox 2,
R is hydrogen,
alkyl with 1-8 carbon atoms, alkenyl with 2-6 carbon
atoms, cycloalkyl with 3-9 carbon atoms, aryl which
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has 6-12 carbon atoms and can be mono~, di- OT
trisubstituted by (C,~C,)-alkyl, (C,~-C,)~alkoxy,
hydroxyl, halogen, nitro, amino, aminomethyl,
(C,~C,)~alkylamino, di-(C,-C,) -alkylamino, (C~C,)-
alkanoylamino, methylenedioxy, carboxyl, cyano
and/or sulfamoyl, alkoxy with 1-4 carbon atoms,
aryloxy which has 6-12 carbon atoms and can be
substituted as described above for aryl,

mono- or bicyclic heteroaryloxy which has 5-7 oOr
8-10 ring atoms, of which 1 to 2 ring atoms are
sulfur or oxygen atoms and/or 1 to 4 ring atoms are
nitrogen, and which can be substituted as described
above for aryl,

amino-(C,~C,)-alkyl, (C,~C,)~alkanoylamino~{C;~(,)~
alkyl, (C,~C,3)-aroylamino~(C,~C,)~alkyl, (C,~C,) -
alkoxycarbonylamino-(C,~C,)-alkyl, (Cg~Cqp ) ~aryl-
(C,~C,)~-alkoxycarbonylamino-(C,~-C,)alkyl, (Cs~Ciz) -
aryl-(C,~C,)-alkylamino-(C,~C,)-alkyl, (C,-C,) ~alkyl-
amino-(C;-C,)~alkyl, di-(C,~C,;)~alkylamino-(C,-C;)~

alkyl, guanidino-(C,;~C,)-alkyl, imidazolyl, indolyl,

(C,~C,)-alkylthio,

(C,~-C,)-alkylthio~(C,~C,)-alkyl,
(Cg~C,;)-arylthio-(C;~C,)=-alkyl which can be substi-
tuted in the aryl moiety as described above for
arvl,

(Cg~Cq,)~aryl-(Cy~C,)-alkylthio which can be sub-
stituted in the aryl moiety as described above for
aryl,

carboxy-(C,~-C,)~alkyl, carboxyl, carbamoyl,
carbamoyl-(C,;~C,)~-alkyl, (C,~C,)-alkoxycarbonyl-
(C,~C,)~alkyl,

(Cg~Cy,) ~axryloxy-(C,~C,)-alkyl which can be substitu-
ted in the aryl moiety as described above for aryl,
ox

(Cg=Cyp) ~aryl=-(Cy~C,)~alkoxy which can be substituted
in the aryl moiety as described above for aryl,

is hydrogen, alkyl with 1-6 carbon atoms, alkenyl
with 2-6 carbon atoms, alkynyl with 2-6 carbon
atons, cycloalkyl with 3-9 carbon atoms,
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cycloalkenyl with 5-9 carbon atoms, (Cy-Cyo) ~
cycloalkyl=-(C,-C,)-alkyl, (Cs~Cy)-cycloalkenyl-(C,-C, ) -
alkyl, optionally partially hydrogenated aryl which
has 6-12 carbon atoms and can be substituted as
described above for R,

(Canclz)-aryl-(cl-c,,)-alkyl or (C,~Ci;)—-aroyl-(C; oYX
C,)~alkyl, both of which can be substituted like the
aryl above,

mono- or bicyclic, optionally partially hydrogenated
heteroaryl which has 5-7 or 8-10 ring atoms, of
which 1 to 2 ring atoms are sulfur or oxygen atoms
and/or 1 to 4 ring atoms are nitrogen atoms, and
which can be substituted like the aryl above, or the
optionally protected side-~chain of a naturally
occurring «-amino acid R'-CH(NH,)-COOH,

R’ and R® are identical or different and are hydrogen,

alkyl with 1-6 carbon atoms, alkenyl with 2-6 carbon
atoms, di-(C,~C,)-alkylamino-(C,~-C,)~alkyl, (C,-Cs5)-
alkanoyloxy-(C,-C,)-alkyl, (C,-Cs)-alkoxyc arbonyloxy-

4 .
4 ‘ A "l ;.: . '
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(C,-C,)-alkyl, (C,~Cy3) ~aroyloxy~-(C,-C,)~alkyl,

(Cs~C,;)-aryloxycarbonyloxy(C,-C,)-alkyl,

aryl with 6-12 carbon atoms, (Cg~C,;)-aryl-(C,-C,)-
alkyl, (C;~Cg)-cycloalkyl or (C;-Cg)-cycloalkyl-
(C,-C,)-alkyl, and

R* and R® have the abovementioned meaning.

A particularly preferred embodiment comprises

using compounds of the formula I in which

n
R

is 1 or 2,

is (C,~Cg)~alkyl, (C,~Cg)-alkenyl, (Cy,~Cy)~cycloalkyl,
amino-(C,~C,)-alkyl, (C,-Cs)-acylamino-(C,-C,)-alkyl,
(C,~C,3)-aroylamino-(C,;~C,)-alkyl, (C,-C,)~-alkoxy-
carbonylamino-(C,-C,)~alkyl, (Cg~Cyp) ~aryl-(C,-C,)~
alkoxycarbonylamino-(C,~C,)-alkyl, (C¢~C,;)~aryl which
can be mono-, di- or trisubstituted by (C,~C,)-alkyl,
(C,~C,)-alkoxy, hydroxyl, halogen, nitro, amino,
(¢,~C,)~alkylamino, di-(C,-C,)~alkylamino and/orx
methylenedioxy, or 3-indolyl, in particular methyl,
ethyl, cyclohexyl, tert. butoxycarbonylamino-(C,~C,)-

alkyl, benzoyloxycarbonylamino-(C,~C,)~alkyl or



phenyl which c¢an be mono- OX disubstituted by
phenyl, (C,~-C,)-alkyl, (C, ox C,)~alkoxy, hydroxyl,
fluorine, chlorine, bromine, amino, (C,~C,)-alkyl-
amino, di(C,~C,)-alkylamino, nitro and/or methyl-
5 enedioxy or, in the case of methoxy, trisubstituted,
R’ is hydrogen or (C,-Cg)~alkyl which can opt‘ionally be
substituted by amino, (C,-Cg)-acylamino ox benzoyl-
amino, or (C,~Cg)-alkenyl, (C;-Cq)-cycloalkyl,
(Cs~Cg)-cycloalkenyl, (C3~C;)-CYC loalkyl-~(C,~C,)-alkyl,
10 (C¢-C,;)-aryl or partially hydrogenated aryl, each of
which can be substituted by (C,~-C,)-alkyl, (C,or Cy) -
alkoxy or halogen, or (Cg-~Cy)=-aryl-(C, TO C,)-alkyl
or (C,-C,y)~-aroyl-(C,-C;)-alkyl, both of which can be
substituted in the aryl radical as defined above, Or
15 a mono~- or bicyclic heterocyclic radical with 5 to
7 or 8 to 10 ring atoms, of which 1 to 2 ring atoms
are sulfur or oxygen atoms and/or 1 to 4 ring atoms
are nitrogen atoms, or a side-chain of a naturally
occurring, optionally protected «-amino acid, but in
20 particular hydrogen, (C,~Cy)-alkyl, (C, or GC3)-
alkenyl, the optionally protected side-chain of
lysine, benzyl, 4-methoxybenzyl, 4-ethoxybenzyl,
phenethyl,'4-aminobutyl or benzoylmethyl,
RZ and R® are identical or different radicals and are
25 hydrogen, (C,-Cg)-alkyl, (C,-Cs)~alkenyl or (Ce~Cy2) =~
aryl-(C,~-C,)~alkyl, but in particular hYdrogen,
(C,~C,)-alkyl or benzyl, and |
R* and R’ have the abovementioned meaning.
Particularly preferred is the use of compounds of
30 the formula I in which n is 2, R is phenyl, R' is methyl,
R? and R are identical or different (C,-Cg)~-alkyl radicals
or (C,~C,,)-aralkyl radicals such as benzyl or nitro-
benzyl, and R' and R® together are a radical of the

formula
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in which m is 0 or 1, p is 0, 1 or 2 and X is -CH,-,
-CH,-CH,~ or -CH=CH-, it also being possible for a 6-
membered ring formed with X to be a benzene ring.

Aryl preferably means here and hereinafter

optionally substituted phenyl, biphenylyl or naphthyl. A

corresponding statement applies to radicals derived from
aryl, such as aryloxy and arylthio. Aroyl particularly
means benzoyl. Aliphatic radicals can be straight-chain
or branched.

Examples of the meaning of a mono- Or bicyclic
heterocyclic radical with 5 to 7 or 8 to 10 ring atdms,
of which 1 to 2 ring atoms are sulfur or oxygen atoms
and/or of which 1 to 4 ring atoms are nitrogen atoms, are

Ty 47
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thienyl, benzo[b]jthienyl, furyl, pyranyl, benzofuryl,

pyrrolyl, imidazolyl, pyrazolyl, pyridyl, pyrimidinyl,
pyridazinyl, indazolyl, isoindolyl, indolyl, purinyl,
quinolizinyl, isoquinolinyl, phthalazinyl, naphthyrid-
inyl, quinoxalinyl, quinazolyl, cinnolinyl, pteridinyl,
oxazolyl, isoxazolyl, thiazolyl and isothiazolyl. These
radicals can also be partially or completely
hydrogenated. '
' Naturally occurring e-amino acids are described,
for example, in Houben-Weyl, Methoden der Organischen
Chemie (Methods of Organic Chemistry) Vol. XV/1 and XV/2.
I1f R' is a side-chain of a prdtected naturally
occurring a-amino acid, such as, for example, protected
ser, Thr, Asp, Asn, Glu, Gln, Arg, Lys, Hyl, Cys, Orn,
cit, Tyr, Trp, His or Hyp, preferred protective groups
are the groups customary in peptide chemistxry (cf.
Houben-Weyl, Vol. XV/1 and XV/2). In the case where R’ is
the protected lysine side-chain, the known amino protec-
tive groups, but in particular %, Boc or (C,~-Cg)-alkanoyl,
are preferred. Suitable and preferred O-protective groups

£
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for tyrosine are (C,~-Cgz)-alkyl, in particular methyl or
ethyl.

The following compounds can be particularly
advantageously used in the method according to the
invention:
N-(1-S—Carbethoxyn3~pheny1-propyl)ms-alanyl~5~1,2,3,4~
tetrahydroisoquinoline-3~carboxylic acid
Nw(1-S-Carbethoxy~3-cyclohexylwpropyl)mSualanylms—
1,2,3,4-tetrahydroisoquinoline-3-carboxylic acid
N-(1-S-Carbethoxy~3-phenylmpropyl)wS-lysyleml,2,3,4~
tetrahydroisoquinoline—3-carboxylic acid
ZN-(1—S—Carbethoxy~3—pheny1-propyl)ﬂ0~ethylw8-tyrosylws-
1,2,3,4-tetrahydroisoquinoline-3~-carboxylic acid
IN-(1-S-Carbethoxyn3~phenyl-propyl)-S-alanyl-38~decahydro—
isoguinoline-3-carboxylic acid
N-(1-S-Carbethoxy-3-phenyl-propyl)~S-alanyl-(25,3aS,7aS)-
octahydroindole-2-carboxylic acid

m(l-S-Carbethoxy-3-cyclohexyl-propyl)analanyln
(2S,3aS,7aS)-octahydroindole-2-carboxylic acid

N-(1-S-Carbethoxy-3-phenyl-propyl)-S~lysyl-(25,3a5,7a5)~

octahydroindole~2-carboxylic acid
N-(l-S~-Carbethoxy-3-cyclohexyl-propyl)-S-iysyl-
(2S,3a8,7a8)-octahydroindole~-2-carboxylic acid
Nm(1~S-Carbethoxy-3~cyclohexylmpropyl)ns—lysylu
(25,3a8,7a8)-octahydroindole-2~carboxylic acid
Nu(1-S~Carbethoxy~3~pheny1-propyl)wOnmethyle~tyrosyl-
(28,3aS,7aS)-octahydroindole~2~carboxylic acid
N-(l-S-Carbethoxy-3-phenyl~-propyl)-~O-ethyl-S~-tyrosyl-
(2S,3aS,7aS)-octahydroindole-2~carboxylic acid
N-(1-S~Carbethoxy-3-(3,4~dimethylphenyl-propyl)-S-alanyl-
(25, 3as,7aS)~octahydroindole~2-carboxylic acid
N-[l-S-Carbethoxy-3-(4-fluorophenyl)~-propyl]}-S-alanyl-
(28, 3aS, 7a8)~octahydroindole~2~carboxylic acid
N-[1~S~Carbethoxy-3-(4-methoxyphenyl)-propyl]-S-alanyl-
(28,3a8,7a8)~octahydroindole~2-carboxylic acid
N-[l=S-Carbethoxy-3-(3,4~dimethoxyphenyl)-propyl]-5-
alanyl-(2S,3as,7a8)~octahydroindole~2-carboxylic acid
N-(l-S-Carbethoxy-3-cyclopentylpropyl)~-S-alanyl-
(25, 3a8,7aS)~octahydroindole-2-carboxylic acid

c")g@r"
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2N~(l-S-Carbethoxy~3~phenyl~propyl)~S~alanyl-(2$,3aR,7aS)~
octahydroindole-2~-carboxylic acid
Nm(1—S-Carbethoxy—3-cyclohexyl«propyl)~S-a1anyl~
(2S,BaR,7aS)~octahydroindole~carboxylic acid
N-(1~S-Carbethoxy-3-phenyl—propyl)~S~lysyl-(28,3aR,7aS)w
octahydroindole-2~carboxylic acid
N-(l«SmCarbethoxy-B-cyclohexyl—propyl)-S-lysyl-
(2S, 3aR, 7aS)~octahydroindole~-2-carboxylic acid
Nu(lws-Carbethoxy—3-phenyl~proyyl)no—ethylnsntyrosyl-
(2S,3aS,7aR)~octahydroindole-2~-carboxylic acid
Nn(1-S~Carbéthoxy~3-phenyl—propy1)usmalanylm
(2S, 3aR, 7aR) -octahydroindole~-2-carboxylic acid
N-(1-S~Carbethoxy-3-phenyl-propyl)-S~1lysyl-(2S,3aR,7a5)~
octahydroindole-2-carboxylic acid
N~(1~S~Carbethoxy-3-cyclohexyl~propy1)mS-alanylm
(2S,3aR, 7aR)-octahydroindole-2-carboxylic acid
IN-(1~S~Carbethoxy~3-cyclohexylupropyl)mowethyl—s-tyrosylm
(ZS,BaR,7aR)-octahydroindole~2mcarboxylic acid
2N~(1ms-CarbethoxyaB-phenyl-propyl)mS~alanyl~(ZS,3aS,7aR)-
octahydroindole-~2-carboxylic acid
N-(1-S~Carbethcxy—3~phenyl~pr0py1)nouethyl~8~tyrosyl-'
(2S,3aS,7aS)-octahydroindole~2~carboxylic acid
N-(1-S~Carbethoxy-3,4~dimethylphenyl~propyl)usmalanyl—
(2S,3as,7aS)-octahydroindole-2~carboxylic acid
N-[1-S-Carbethoxy-3-(4-fluorophenyl)-propyl]-S-alanyl-
(ZS,BaS,7aS)~octahydroindo19-2~carboxylic acid
N-[1l-S~-Carbethoxy-3-(4-methoxyphenyl)-propylj-S-alanyl-
(28, 3a8,7aS)~octahydroindole-2-carboxylic acid
N-[1l-S-Carbethoxy~3-(3,4-dimethoxyphenyl)-propyl}-S-
alanyl-(2S,3a8,7a8)~octahydroindole-2-carboxylic acid
N-(l-S-Carbethoxy-3-cyclopentylpropyl)-S~alanyl-
(28, 3as,7a8)~octahydroindole-2~carboxylic acid
N-(l=~-S-Carbethoxy-3-phenyl-propyl)-S~alanyl-cis-endo-2-
azabicyclo[3.3.0]octane~3~S~carboxylic acid
Nm(1~S~Carbathoxy-3nphenyl-propyl)-S~1ysylmcismend0~2~
azabicyclof3.3.0]octane-3-S~-carboxylic acid

N-( 1-S-Carbethoxy~3~cyclohexyl-propyl)~-S-alanyl-cis-endo-
2-azabicyclo[3.3.0]octane-3~-S~carboxylic acid

N-( 1-S~Carboxy=-3-cyclohexyl~propyl)-S-alanyl-cis-endo-2-
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azabicyclo[3.3.0]octane~2~-S~-carboxylic acid
Nw(1~S~Carbethoxy~butyl)-Smalanylmcis~endo~2—azabicyclo~
[3.3.0]octane-3-S-carboxylic acid
N-(1-S~Carbethoxy~3—(3,4-dimethoxyphenylpropyl)msualanylm
cis-endo-2-azabicyclo[3.3.0]octane-3-S~-carboxylic acid
N-(1-S~Carbethoxy~3~cyclopentyl~propyl)msmalanylwcisn
endo-azabicyclo[3.3.0]joctane-3-S~carboxylic acid
Nm(1-S~Carbethoxy~3wphenyl-propyl)~0~methyl-S—tyrosyl~
cis-endo-2-azabicyclo[3.3.0]Joctane-3~S~carboxylic acid
IN~(1~S~Carbethoxy~3-phenyl«propyl)womethylmsﬂtyxosyl-cism
endo-2~azabicyclo[3.3,0]octaneé3-sucarboxylic acid
Nn(1~S~Carbethoxym3-(4~fluoropheny1~propyl)~S-alanyl-cism
endo-azabicyclo[3.3.0}octane-3-S~-carboxylic acid
N-(l~S~Carbethoxy~3~(4-methoxyphenyl-propyl)msmalanyl-
cis~-endo-2-azabicyclo[3.3.0]octane~3~S-caxrboxylic acid
N-(1~S-Carbethoxy~3~phenyl—propyl)~S—1ysylm(2S,BaR,6aS)-
octahydrocyclopenta[b]pyrrole-2-~-carboxylic acid
Nw(1-Swcarbethoxyh3~cyclohexylpropy1)ulysyl-(2s,3aR,6aS)~
octahydrocyclopenta{b]pyrrole-2~carboxylic acid
Nw(l-S-Carbethoxy-Bmphenyl~propy1)-0~ethyl»8mtyrosyl~

(28,3aR,GaS)moctahydrocyclopenta[b]pyrrole-zwcarboxylic’

acid
Nm(l-S-Carbethoxy~3-phenyl-propyl)ms—alanyl-2~
(28,3aR,SaS)octahydrocyclopenta[b]pyrrole-2-carboxylic
acid
TN—(1~S~Carbethoxy—3~phenyl-propyl)~S~alany1-2~azaspiro~
(4,5)decane-3-S~-carboxylic acid
N-(1~S~Carbethoxy»3-phenyl-propyl)mOuethyl-2-tyrosyl-
azaspiro-[4,5]decane~3-S~carboxylic acid
Nw(1-S~Carbethoxy-3~phenyl-propyl)~S~1ysyl—2~azaspiro-
[4,5]decane-3~-S~carboxylic acid
Nn(1~S-Carbethoxy~3-cyclohexylpropyl)-Swalanyluz-azam
spiro-[{4,5]decane-3~S-carboxylic acid
wa(1wSmCarbethoxwawcyclohexylpropyl)wsmlysyl~2-azaspiro~
[4,5]decane~3-S~carboxylic acid
N-(1l-8~Carbethoxy-3-phenyl-propyl)~-S-alanyl-2-azaspiro-
[4,4]nonane-3~S~carboxylic acid
Nn(1«S~Carbethoxy—3~phenyl~propyl)~0~ethylmsmtyrosyl~2~
azaspiro[4,4]nonane-3-S~carboxylic acid
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N—(1~SmCarbethoxy—3~phenylwpropyl)~S«lysy1-2-azaspixo-
4,4 nonane~-3-S~carboxylic acid
N-(1-S-Carbethoxy~3~cyclohexylmpropyl)~S-alany1-2~aza~
spiro[4,4 ]nonane-3-S~carboxylic acid
N-(1-S~Carbethoxy~3~cyclopentyl-propyl)mSmalanylmz-
azaspiro[4,4]nonane-3-S-carboxylic acid
Nm(1-S-Carbethoxy~3~cyc1opentyl-propyl)mswlysylnzmaza-
spiro{4,4]}nonane-3-S-carboxylic acid
N-(1~S-Carbethoxy-3wpheny1~propyl)-S-alanylnspiro[biu
cyclo[z.z.1]heptane~2,3'~pyrrolidine}m5'mS~carboxylic
acid
Nm(1mS~Carbethoxy~3wphenylupropyl)~0~ethy1-8~tyrosylm
spiro[bicyclo[2.2.1]heptane~2,3’'-pyrrolidine]~-5’'~5-
carboxylic acid
IN-(l-S-Carbethoxy~3~pheny1~pr0pyl)-Snlysyl-spiro[bicyclom
[2.2.1]heptane~2,3'~pyrrolidine]-5'-S-carboxylic acid
N-(1mSwCarbethoxy~3~cyclohexy1—propyl)—S~a1any1~spiro~
[bicyclo[z.2.l]heptane~2,3’-pyrrolidine]s'msucarboxylic
acid
Nu(lms-Carbethoxywsucyc1ohexyl~propyl)-SwlysylePiro-
[bicyclo[z.z.1]heptane-2,3’-pyrrolidine]ns'—charboxylic'
acid
N—(1-S~Carbethoxy~3~phenylnpropyl)~S~alanyl-spiro~
[bicyclo[2.2.2]octane~2,3’~pyrrolidine]~5'msucarboxylic
acid
N-(l-S-Carbethoxy-3-phenyl-propyl)~O-ethyl-tyrosyl-
spiro[bicyclo[2.2.2]octane~2,3’~pyrrolidine]~5’'~5-
carboxylic acid '

N~ ( 1-S-Carbethoxy-3-phenyl-propyl)-S-lysyl-spiro[bicyclo-
[2.2.2]octane~2,3’-pyrrolidine]~5'~8~-carboxylic acid
N-(l-S-Carbethoxy-3-cyclohexyl-propyl)-S-alanyl-spiro-
[bicyclo[2.2.2]octane~2,3 ~pyrrolidine]-5'~S-carboxylic
acid
N-(1-S~Carbethoxy~3~phenyl~propyl)~S~alanyl-2~azatrim
cyclo[4,3,0,1%%]decane~3~S~-carboxylic acid

N~ (1=-S~Carbethoxy-3-phenyl-propyl)-O-ethyl-S~-tyrosyl-2~
azatricyclo(4,3,0,1%%)decane-3-8-carboxylic acid

N- (l~-S-Carbethoxy~-3-phenyl-propyl)-S-lysyl-2-azatricyclo-
(4,3,0,1%%]decane~3-S-carboxylic acid
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IN-(1-SmCarbethoxy-3~cyclohexylmpropyl)nswalanylwz-azatri-
cyclo[4,3,0,1%°]decane~-3~S~carboxylic acid
Nw(1—S~Carbethoxy~3~cyclohexylwpropyl)~S~1ysy1-2uazatri~
cyclo[4,3,0,1%%]decane~3-S~carboxylic acid
N-(1-S~Carbethoxy-3-phenyl-propyl)~S-alanyl-decahydro-
cyclohepta[b]pyrrole~2-S~carboxylic acid |
N-(l—S-Carbethoxy~3-phenylupropyl)—Omethylmsmtyrosylm
decahydrocyclohepta[b]pyrrole-2-S~carboxylic acid
N-(1-S~Carbethoxy-3-phenyl-propyl)-S-lysyl-decahydro-
cyclohepta[b]pyrrole-2-S~carboxylic acid
N-(l-S-CarbethOxy~3~cyclohexyl-propyl)-Swalanylmdeca-
hydrocyclohepta{b]pyrrole-2-S~carboxylic acid
iNn(1-S~Carbethoxyh3~cyclohexy1-propyl)-Sulysylmdecahydrow
cycloheptajb]pyrrole-2-S-carboxylic acid
N-(1-S-Carbethoxy-3-phenyl~-propyl)-S-alanyl-trans-octa-
hydroisoindole-l~-S~-carboxylic acid
N-(1l-S=-Carbethoxy-3~phenyl-propyl)-S~-alanyl-cis-octa-
hydroisoindole-1-S-carboxylic acid
Nu(1-S~Carbethoxy-3-cyclohexyl~propyl)-Smalanylmtransn
octahydroisoindole-1~S-carboxylic acid
N-(1—S-Carbethoxyu3~cyclohexyl~propyl)~S-alanylncis~'
octahydroisoindole-1-S~carboxylic acid
N-(1-S~Carbethoxy~-3-phenyl-propyl)-S-alanyl-cis-octa-
hydrocyclopenta[c]pyrrole-1-S-carboxylic acid
N-(l-S~Carbethoxy-3-cyclohexyl-propyl)-S-alanyl-cis-
octahydrocyclopenta[c]pyrrole~1l-S~carboxylic acid-benzyl
ester
N-(l-S-Carbethoxy-3-cyclohexyl-propyl)~S~-lysyl-cis-
octahydrocyclopenta[c]pyrrole~l-S~-carboxylic acid
N-(l-S-~Carbethoxy-3-phenyl~-propyl)-S-alanyl-
2,3,3a,4,5,7a~-hexahydroindole-cis-endo-2~S~-carboxylic
acid
N-(1l-S~Carbethoxy-3-phenyl-propyl)-S-lysyl-2,3,3a,4,5,7a~
hexahydroindole-cis~endo-2-S~carboxylic acid
N-(l1-S-Carbethoxy-3~cyclohexyl-propyl)-S-lysyl-2-azabi-
cyclo[3.1.0]hexane~3~S~carboxylic acid
N-(1l-8-Carboxy~3~phenyl-propyl)-S-lysyl-2~azabicyclo-
(3.1.0]hexane-cis-endo-3-S~carboxylic acid
N-(1l-S~Carbethoxy-3~cyclopentylpropyl)-S-alanyl-2-aza-
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bicyclo[3.1.0]hexane-3~carboxylic acid
N-(1~S-Carbethoxym3~phenyl~pr0pyl)msnalanylncis~endo~2-
azabicyclo[3.1.0]hexane-3-S-carboxylic acid
Nm(1-S~Carbethoxy~3~cyclohexy1wpropyl)—Smalanylmcis—endOn
2-azabicyclo[3.1.0]hexane~3m8~carboxyli¢ acid

These compounds can be prepared, for example, by the
process described in German Patent Application
p 3,333,455.2, in which the tert. butyl or benzyl radi-
cals described in the application are converted in a
known manner by acid or alkaline hydrolysis or by noble
metal-c_atalyzed' hydrogenolysis into the monocarboxylic
acid derivatives. The N'-benzyloxycarbonyl protective
group of the lysine derivatives is removed by noble
metal-catalyzed hydrogenolysis. The compounds listed
above can easily be converted with physiologically
tolerated acids or bases (in the case of mono- or di-
carboxylic acids) into the corresponding salts (for
example hydrochlorides, maleates, fumarates etc.) and
used according to the invention as salts.

The compounds of the formula I are inhibitors of
angiotensin converting enzyme (ACE) or intermediates for
the preparation of inhibitors of this type, and can also
be employed for controlling high blood pressure of a
variety of etiologies. The compounds of the formula I are
disclosed, for example, in US Patent 4,129,571, US
Patent 4,374,829, EpP-A-79,522, EP-A-79,022, EP-A-49,658,
EP-A-51,301, US Patent 4,454,292, US Patent 4,374,847,
EP-A-72,352, US Patent 4,350,704, EP-A-50,800,
EP-A-46,953, US Patent 4,344,949, EP~-A-84,164,
US Patent 4,470,972, EP-A-65,301 and EP-A-52,991.

Also advantageous are orally effective ACE inhibitors
such as, for example, ramipril, enalapril, captopril,
lisinopril, perindopxil, cilazapril, RHC 3659, CGS 13945,
CGS 13928C, CGS 14824A, CI-906, SCH 31846, =zofenopril,
fosenopril, alacepril and others. Orally effective ACE
inhibitors are described, for example, in Brunner et al.,
J. Cardiovasc. Pharmacol. 7 (Suppl. I) [1985] S2-511.



10

15

20

25

- 14 -

Preferred ACE inhibitors are those of the formula III
disclosed in EP-A-79,022

\ _a “OOH
q (S) ()

r N
o, doon

in which
R is hydrogen, methyl, ethyl or benzyl, in particular the
compound of the formula III in which R is ethyl

(ramipril).

Additionally preferred are the ACE inhibitors of the
formula IV disclosed in EP-A~84,164

ety
gt -
‘l{‘.“

iy

o COOH (IV)
(S) (S)

/70 art ?H o NH = ?H - CH2 o CHZ
0" CHy COOR"

in which
R' is hydrogen, (C;~C,)-alkyl or benzyl, in particular the
compound of the formula IV in which R* is ethyl.

Applying the method according to the invention, it is
possible to adminster the angiotensin converting enzyme
inhibitors described above to mammals such as monkeys,
dogs, cats, rats, humans etc. The compounds suitable for
the use according to the invention are expediently
incorporated in a customary manner into pharmaceutical
products. They can be converted into the customary
administration forms such as capsules, tablets, coated
tablets, solutions, ointments, emulsions and into depot
form too. The active compound can also, where appro-
priate, be present in microencapsulated form. The pro-
ducts c¢an contain tolerated organic or inorganic
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additives, for example granulating auxiliaries, adhesives
and binders, lubricants, suspending agents, solvents,
antibacterial agents, wetting agents and preservatives.
Forms for oral and parenteral administration are pre-
ferred. The compounds of the formula I can be admin-
istered in doses of 0.001 mg/kg - 20 mg/kg, in particular
0.005 mg/kg - 1 mg/kg, once to three times a day.

Growth factors which lead to proliferation and to swel-
ling of cells make a crucial contribution to the develop-
ment of cardiac hypertrophy as a consequence of hyper-
tension, and in the hypertrophy and hyperplasia of smooth
muscles of vessels, as are observed in hypertension and
in the development of atherosclerotic plagues.

It is known from the literature that angiotensin II is a
growth factor of this type. Treatment of muscle cells
with angiotensin II leads to stimulation of phospho-
lipase C (J. Biol. Chem. 260, 8901 (1986)), to mobiliza-
tion of intracellular calcium (Hypertension 7, 447
(1988)), to activation of Na'/H exchange (J. Biol.
Chem. 262, 5057 (1987) and to activation of protein
synthesis and induction of messenger RNA for the c-fos
protooncogene (J. Biol. Chem. 264, 526 (1989)). Further-
more, angiotensin II potentiates the proli ferative action
of other growth factors such as PDGF and EGF (Amer. J.
Physiol (1987), F 299). These described actions of
angiotensin II are mainly elicited by locally synthesized
peptide. Compounds capable of local prevention of the
formation of angiotensin II ought therefore to have an
action on hypertrophy and hyperplasia of smooth muscle of
vessels, and of the myocardium. We have now found,

surprisingly, that inhibitors of angiotensin converting

enzyme are able to abolish the described trophic effects
of angiotensin II even at doses at which they do not yet
display an antihypertensive action.

The results with N-(l-S-carbethoxy-3-phenyl-propyl)-=S-
alanyl-cis-endo-2-azabicyclo[3.3.0])octane~3-S~carboxylic
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acid (formula II) in each case are TO sexve as examples

hereinafter.
H
COOH
H
i
//C\\h 11
O CH-NH~CH~CH2

Description of experiments

cardiac hypertrophy was generated in conscious rats Dby
constriction of the abdominal aorta. Once this had been
completely established, groups of the animals received
1 mg/kg/d (antihypertensive dose) or 10 ng/kg/d {(non-
antihypertensive dose) of the compound of the formula II
by oral administration for 3 weeks. Control groups of
animals which were not given the substance and which had

undergone a sham operation were included. After the end

of the 3 weeks, the animals wexe sacrificed, and the
weight of the heart, the thickness of the left ventricle
wall and the myocardial protein content were determined.
The wvalues obtained in the two treated groups were
significantly reduced and indistinguishable from the
controls which had undergone a sham operation.

The examples which follow indicate the forms to be
administered for the treatment of cardiac and of vascular
hypertrophy and hyperplasia by the method according to
the invention. The compounds of the formula I can be
converted into the forms appropriate for administration
in analogy to the examples.

Exanmple 1

Preparation of the agent used according to the invention
for oral administration in the treatment of cardiac and
of vascular hypertrophy and hyperplasia.

&)
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1000 tablets which each contain 10 mg of 1l-N-{l-5-caxr-
bethoxy~3_phenyl~propyl)~S~alanyl~ls,38,58-2-azabicyclo-
[3.3.0]octane-3-carboxylic acid are prepared with the

following auxiliaries:

N~ (1-S-Carbethoxy-3~-phenyl-propyl)-S-alanyl- 10 g
18,38,58~-2~azabicyclo[3.3.0]octane~3~carboxylic
acid

Corn starch 140 g
Gelatin | 7.5 g
Microcrystalline cellulose 2.5 g
Magnesium stearate 2.5 g

N-(1-S-Carbethoxy-3-phenyl-propyl)-S-alanyl-18,3S,55-2~
azabicyclo[3.3.0]joctane~3-carboxylic acid and corn starch
are mixed with an aqueous gelatin solution. The mixture
is dried and ground to granules. Microcrystalline cel-
lulose and magnesium stearate are mixed with the gran-
ules. The resulting granules are compressed to 1000
tablets, each tablet containing 10 mg of the ACE in-

hibitor. These tablets can be used for the treatment of
cardiac and of vascular hypertrophy and Hyperplasia.

e~ S

Exampie 2

1000 tablets, each of which contains 1 mg of N-{1l-5-
carbethoxy-3-phenyl-propyl)-S-alanyl~1S,3S,5S-2-azabi-
cyclo[3.3.0]octane-3-carboxylic acid, are prepared in
analogy to Example 1 by using 1 g of this compound in the
mixture described in Example 1.

Example 3

1000 tablets, each of which contains 10 mg of N-(1-S-
carbethoxy-3-phenyl-propyl)-S-alanyl-(2S, 3aR,7a5)~octa-
hydroindole~2-carboxylic acid hydrochloride, are prepared
in analogy to Example 1.
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Example 4

1000 tablets, each of which contains 1 mg of N-{1-5-
carbethoxy-3-phenyl-propyl)-S-alanyl-(2S,3aR,7aS)~octa-
hydroindole-2~carboxylic acid hydrochloride, are prepared
in analogy to Example 2.

Example 5

Gelatin capsules, each of which contains 10 mg of Ne (1
S-carbethoxy-3-phenyl-propyl)-S-alanyl-1S,3S,55~-2~azabi-
cyclo[3.3.0]octane-3~-carboxylic acid, are filled with the
following mixture:

N-(1-S-Carbethoxy~-3-phenyl-propyl)-S-alanyl- 10 ng
18,38,58-2~azabicyclo[3.3.0]octane-3=-carboxylic

acid

Magnesium stearate 1 ny
Lactose 214 gy

These capsules can be used for the treatment of athero-
cardiac and ofiygé&ﬁlar.hypertrophy"ahdiﬁypérplasia;',"

——

Example 6

Gelatin capsules, each of which contains 1 mg of N-(1l-5~
carbethoxy-3-phenyl-propyl)-S-alanyl-1$,3S,58-2~azabi-~
cyclo[3.3.0]octane~3~carboxylic acid, are prepared analo-
gously using 10 mg of active compound.

Example 7

The preparation of a solution for injection for the
treatment of cardiac and of wvascular hypertrophy and
hyperplasia is described below:
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N-(1-S-carboxymB—phenyl-propyl)~S-alanyl~ 250 mg
18,3S,55-2~-azabicyclo[3.3.0]octane~3-
carboxylic acid

Methylparaben 5 g
Propylparaben 1 g
Sodium chloride 25 g
Water for injections 5 1

N-(l~S-carboxy-B-phenylmpropyl)nsﬂalanyluls,BS,SS~2~
azabicyclo[3.3.0]octane-3~-carboxylic acid, the preserv-
atives and sodium chloride are dissolved in 3 1 of water
for injections and made up to 5 1 with water for injec-
tions. The solution is filtered sterile and dispensed
aseptically into presterilized bottles, which are closed
with sterilized rubber caps. Each bottle contains 5 ml of

solution.
Example 8

Tablets which can be used for the treatment of

cardlac and of vascular hypexrtropvhy and hyperplasia

~ are prepared as described in Example 1, with the
exception that, in place of N-(1- -S-carbethoxy-3-phenyl-
propyl)-S-alanyl-lS,SS,SS-Z-azabicyClo[B.3.0]octane-38-
carboxylic acid,
N-(l-charboxy-3-pheny1-propyl)ws-alanyl-ls,BS,Sszm
azabicyclo{3.3.0]octane-3~carboxylic acid or
Nm(1~S~carboxy~3~phenyl~pr0pyl)ms-alanyl~28,3aR,7aS-
octahydroindole~2-carboxylic acid or
Nw(1-S-carbethoxy-3~phenyl~propyl)-S~alanyl~cisw
2,3,3a,4,5,7a~-hexahydrof{1H]indole~2-S~-endo-carboxylic
acid or
N-(lwsmcarboxy~3~pheny1~propyl)mswalanylucis—
2,3,4a,4,5,7a~hexahydro[ 1H]indole-2S~endo-carboxylic acld
oxr
Nw(1wS~carboxy~3~phenyl~pr0pyl)-Swlysylwls,BS,SS~2~
azabicyclo[3.3.0]octane-3-carboxylic acid ox
N- ( 1-S-carbethoxy-3-cyclohexyl-propyl)-S-alanyl-15,35,55-
2-azabicyclof3.3.0]octane~3-carboxylic acid ox
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N-(1l-S~carboxy-3-cyclohexyl-propyl)-8-lysyl-1S,38,55-2~
azabicyclo[3.3.0)octane-3-carboxylic acid are used.

Example 9

A solution for injection is prepared in analogy to the
procedure described in Example 7 with the exception that
in place of N-(l-S-carbethoxy-3-phenyl-propyl)-S-alanyl-
18,38,58~2~-azabicyclo[3.3.0]octane~3~carboxylic acid,
N-(l-S-carboxy-3-phenyl-propyl)-S-alanyl-18,35,55-2~
azabicyclo[3.3.0]octane-3~-carboxylic acid orx
N-(l-S-carbethoxy-3-phenyl-propyl)-S-alanyl-2S5,3aR,7aS5-
octahydroindole-2~-carboxylic acid hydrochloride or
N~(1ns-carboxy~3~phenyl;pr0pyl)~S-alany1w2s,3aR,7aS«
octahydroindole-2-carboxylic acid or
N-(l=-S-carbethoxy-3-cyclohexyl~propyl)-S-alanyl-cis-
2,3,3a,4,5,7a~hexahydro[1H]}indole~2~-S-endo-carboxylic
acid or '
N-(l-S~-carboxy~3-phenyl-propyl)-S-alanyl-cis-
2,3,3a,4,5,7a~hexahydro[1H]indole-2~-S-endo~carboxylic
acid or '
N-(l-carboxy-3-phenyl-propyl)-S-lysyl-15,35,558-2~
azabicyclo[3.3.0]}octane-3-carboxylic acid or

N~ (l-S-carbethoxy-3-cyclohexyl)-S-alanyl-1S,35,58~2-
azabicyclo[3.3.0]octane~3-carboxylic acid or
N-(1l-S-carboxy-3~cyclohexyl-propyl)-S-lysyl-15,38,58-2~
azabicyclo[3.3.0]octane~3~-carboxylic acid are used.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. An angiotensin converting enzyme 1inhibitor of
formula I or physiologically tolerated salt thereot for
administration as agent for the treatment of cardiac and of
vascular hypertrophy and hyperplasia, wherein formula I 1is

of the formula;

3
R O0OC - CH - N CH - (CH - R
L4 { 5 l ! | ‘2( Z)n (1)
R O R COOR
in which
n 1s 1 or 2,
R 1s hydrogen,

alkyl with 1-8 carbon atoms, alkenyl with 2-6 carbon
atoms, cycloalkyl with 3-9 carbon atoms, aryl which
has 6-12 carbon atoms and can be mono-, di- or

trisubstituted by (C;-Cy)-alkyl, (C;-C4) alkoxy,

hydroxyl, halogen, nitro, amino, aminomethyl, (C,-C,)-

alkylamino, di-(C,-C,4)-alkylamino, (C,-Cy) -

alkanoylamino, methylenedioxy, carboxyl, cyano and/or
sulfamovyl, alkoxy with 1-4 carbon atoms,

aryloxy which has 6-12 carbon atoms and can De

substituted as described above for aryl,

mono- or bicyclic heterocaryloxy which has 5-7 or 8-10

ring atoms, of which 1 to 2 ring atoms are sulfur or

oxygen atoms and/or 1 to 4 ring atoms are nitrogen,

and which can be substituted as described above for

ary..,
amino- (C,-C4)-alkyl, (C;-C4)-alkanoylamino-(C;-Cy) -
alkyl, (C,-Cq5) —aroylamino- (C;-C4) -~alkyl, (Cy-Cy) -

alkoxycarbonylamino- (C,-C,4) -alkyl, (Cg-Cip)-aryl-(C;-

C4)~alkoxycarbonylamino~(ClﬂC4) alkyl, (Cg-Cyip)-aryl-

- ok el . kRt e s vhe e dn TERer et e ket h Rl s e Bt Lt e ot Pl ¢ reake Birthele s o o e MR T T e et e b o BT 1 T W i ] O AT S ST L 2N D S A, AT EANN LI S LS, O IR FINHIYI LT M T ARG W0 L e A ] datieed il U e Prasgprtd et guls ATy T Lt
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(C,-C,) —alkylamino- (C;-C4) ~alkyl, (C;-C4)-alkylamino-
(C;-C4) -alkyl, di(C,-C,)-alkylamino-(C{-C,)-alkyl,
guanidino- (C;-C,) -alkyl,1midazolyl, indolyl, (C;-Cy,)-
alkylthio,

(C,-C,) —alkylthio- (C;-Cy)-alkyl,

(Ce-Cq1,) -—arylthio-(C;~-C,)-alkyl which can Dbe
substituted in the aryl moilety as described above for
arvli,

(Cg-Cq1,)—aryl-(C;-Cy)-alkylthio which can be
substituted in the aryl molety as described above for
arvl,

carboxy- (C,-C,) -alkyl, carboxyl, carbamoyl, carbamoyl-
(C{-C,) —alkyl, (C,-C,) —alkoxycarbonyl-(C,-C,) -alkyl,
(Ce—Cq,) —aryloxy- (C,;-C4) —alkyl which can be substituted

in the aryl molety as described above for aryl, or

(Ce-Cq,) —aryl-(C,-C,) -alkoxy which can be substituted

in the aryl moiety as described above for aryl,

is hydrogen, alkyl with 1-6 carbon atoms, alkenyl with
2-6 carbon atoms, alkynyl with 2-6 carbon atoms,
cycloalkyl with 3-9 carbon atoms, cycloalkenyl with 5-
9 carbon atoms, (C;-C4)- cycloalkyl-(C,Cy)-alkyl, (Cg-

Cy) -cycloalkenyl-(C;-C4)-alkyl, optionally partially

hydrogenated aryl which has 6-12 carbon atoms and can
be substituted as described above for R,

(Ce-Cqy) —aryl-(Cq-C4) -alkyl or (C,;-C,3)-aroyl-(C; or C;)-

alkyl, both of which can be substituted like the aryl

above,

mono- or bicyclic, optionally partially hydrogenated
heteroaryl which has 5-7 or 8-10 ring atoms, of which
1 to 2 ring atoms are sulfur or oxygen atoms and/or 1

to 4 ring atoms are nitrogen atoms, and which can be

substituted like the aryl above, or the optionally

protected side-chain of a naturally occurring O-amino
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acid R!'-CH(NH,)-COOH,

R2 and R3 are identical or different and are hydrogen,

alkyl with 1-6 carbon atoms, alkenyl with 2-6 carbon
atoms, di-(C,-C4) -alkylamino-(C;-C4)-alkyl, (C;-Cg)-

alkanoyloxy-(C;-C,)-alkyl, (C;-C¢) ~alkoxycarbonyloxy-
(C,-Cy) —alkyl, (C7-Cq3) —aroyloxy-
(C,-Cy) —alkyl, ({%—Cﬁz)~aryloxycarbonyloxy (C1-Cy) -

alkyl,
aryl with 6-12 carbon atoms, (Ce—Cqp) —aryl-(C-Cy) -

alkyl, (C3-Cgq)-cycloalkyl or (C3-Cy) —cycloalkyl-(C;-

c,)-alkyl, and

R4 and R5 together with the atoms carrying them, are an

Z .
1,

optionally substituted system from the series
comprising tetra-hyvdroisoguinoline,
decahydroisoguinoline, octahydroindole,

octahydrocyclopenta [blpyrrole, 2-azaspilirof[4.5] -
decane, 2-azaspiro [4.4]nonane, spiro[ (bicyclo[2.2.1]-
heptane)-2,3' pyrrolidine], spiro [(bicyclo [2.2.2
loctane) -2, 3 ' -pyrrolidine] 2 —a zatricvyvclo
14,3,0,16 9]decane, decahydrocyclohepta [blpyrrole,
octahydroisoindole, octahydrocyclopenta [c]pyrrole,

2 3,3a,4,5,7a-hexahydroindole and 2-azabicyclo
(3.1.0] hexane.

The angiotensin converting enzyme inhibitor of claim

wherein the enzyme inhibitor 1s [S,S5,S5,5,S] -N-(1-

carbethoxy—Bﬁphenylﬁpropyl)—alanyl—octahydroindole—2—

carboxylic acid or the corresponding dicarboxylic acids

thereotf.

3.

The angiotensin convertilng enzyme inhibitor of claim

1, wherein the enzyme inhibitor 1is N-[1l-(S)-carbethoxy-3-

phenyl-propyl-(S)-alanyl]-25,3aR, /a5-0 ctahydroilndole-2 -

carboxylic acid or the correspondilng dicarboxyvlic acids

thereotf.
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4 . The angiotensin converting enzyme inhibitor of claim
1, wherein the enzyme inhibitor 1s [S,S5,S,S,S]-N-[(1l-
carbethoxy-3-phenyl-propyl) -alanyl] -decahydroisogquinoline-

3-carboxylic acid or the corresponding dicarboxylic acids

thereof.
5. The angiotensin converting enzyme inhibitor of claim
1, wherein the enzyme 1nhibitor 1is [S,S,S]-N-

[ (l]carbethoxy -3 -phenyl-propyl)-alanyl] -t etra-
hydroisoquinoline-3-carboxylic acid or the corresponding

dicarboxylic acids thereof.

6. The angiotensin converting enzyme inhibitor of claim
1, wherein the enzyme 1inhibitor 1s (S,S,S,S,S)-N-(1l-
carbethoxy -3 -p henyl -p ropyl)-a lanyl-2-
azabicyclo[3.3.0]loctane-3-carboxylic acid or the

corresponding dicarboxylic acids thereotf.

7. The angiotensin converting enzyme inhibitor of claim
1, wherein the enzyme inhibitor 1is N-(l-S-carbethoxy-3-
phenyl-propyl)-S-alanyl-cis-endo-2-azabicyclo[3.1.0]hexane-
3-S-carboxylic acid or the corresponding dicarboxylic

acids thereof.

8. The angiotensin converting enzyme inhibitor of claim
1, wherein the enzyme inhibitor 1s N-(l-S-carbethoxy-3-
phenyl-propyl)-S-alanyl-ci1s-endo-2,3,3a,4,5,7a-
hexahyvdrcindole-2-S-carboxylic acid or the corresponding

dicarboxylic acids thereotf.

9. An angiotensin converting enzyme inhibitor as claimed
in any one of c¢laims 1 to 8 1in combination with
pharmaceutically suitable vehicles and auxiliaries for the

forms appropriate for administration.

10. A pharmaceutical agent containing a compound of the
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formula I as claimed in any one of claims 1 to 8, or the
physiologically tolerated salt thereof, and a tolerated
organic or inorganic additive, for administration for the

rreatment of cardiac and of vascular hypertrophy and

hyperplasia.

11. A use of a compound of the formula I as claimed 1in any
one of claims 1 to 8 or of an agent as claimed in claim 10

for the treatment of cardiac and of vascular hypertrophy

and hyperplasia.

12. An angiotensin converting enzyme inhibitor as claimed

in any one of claims 1 to 8 for the treatment of cardiac

hypertrophy and hyperplasia.

13. An angiotensin converting enzyme inhibitor as claimed

in any one of claims 1 to 8 for the treatment of vascular

hypertrophy and hyperplasila.

14. A use of an angiotensin converting enzyme inhibitor or
physiologically tolerated salt thereof in the preparation

of a medicament, for the treatment of cardiac and of
vascular hypertrophy and hyperplasia 1in mammals, wherein

the enzyme inhibitor is of the formula I

3

R OOC - CH+-+ N-C-CH -« NH - CH - -
L4 IS P | Z(CHZ)n R (1)
R O R COOR
in which
n is 1 oxr 2,
R 1s hydrogen,

alkyl with 1-8 carbon atoms, alkenyl with 2-6 carbon

atoms, cycloalkyl with 3-9 carbon atoms, aryl which
has 6-12 carbon atoms and can be mono-, di- oOr

trisubstituted by (C,~-C,)-alkyl, (C;-Cy)-alkoxy,

hydroxyl, halogen, nitro, amino, aminomethyl, (C1-Cy) -

alkylamino, di-(C;-C4)-alkylamino, (C1-C4) -
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alkanoylamino, methylenedioxy, carboxyl, cyano and/or
sulfamoyl, alkoxy with 1-4 carbon atoms,
aryloxy which has 6-12 carbon atoms and can be
substituted as described above for arvyl,

mono- or bicyclic heterocaryloxy which has 5-7 or 8-10

ring atoms, of which 1 to 2 ring atoms are sulfur or
oxygen atoms and/or 1 to 4 ring atoms are nitrogen,

and which can be substituted as described above for
arvl,
amino- (C,-C,)-alkyl, (C;-C,)~alkanoylamino-(C;-C,) -

alkyl, (Cq;-Cy5) —aroylamino-(C;-C,) -alkyl, (C;-C,)-
alkoxycarbonylamino (C,-C,)-alkyl, (C¢-Cy,)-aryl-{C;-C,)
-alkoxycarbonylamino- (Cy-C,) alkyl, (Cg-Cyip)-aryl-(C;-
C,) -alkylamino- (C;-C,) ~alkyl, (Cy-C,)-alkylamino-(C,C,)
-alkyl, di-(C,-C,;)-alkylamino-(C,-C,)-alkyl, guanidino-
(C,-C,)-alkyl, imidazolyl, indolyl, (C;-C,)-alkylthio,
(C,-C,) —alkylthio-(C;-C,) -alkyl,

(C¢-C,,)-arylthio-(C;-C,)-alkyl which can Dbe

substituted in the aryl moliety as described above for

arvl,
(Cg-Cq,) ~aryl-(C;-C,)-alkylthio which can be

substituted i1n the aryl moiety as described above for

aryl, carboxy-{(C,-C,)-alkyl, carboxyl, carbamoyl,
carbamoyl- (C,-C,)-alkyl, (C;-C,)-alkoxycarbonyl-(C,-
C,) alkyl,

(Ce-Cq5) —aryloxy-(C,-C;)-alkyl which can be substituted

in the aryl moiety as described above for aryl, or

(Ce-Cqp) —aryl-(Cy-C,) -alkoxy which can be substituted

in the aryl moiety as described above for aryl,

is hydrogen, alkyl with 1-6 carbon atoms, alkenyl with

2-6 carbon atoms, alkynyl with 2-6 carbon atoms,

cycloalkyl with 3-9 carbon atoms, cycloalkenyl with 5-
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9 carbon atoms, (C;-Cy)-cycloalkyl-(C,-C,)-alkyl, (Cg-
Cy) -—-cycloalkenyl-(C,-C,)-alkyl, optionally partially

hydrogenated aryl which has 6-12 carbon atoms and can
be substituted as described above for R,

(C6_C:12) —ary:]_" {Cl___C4) *alky:l_ oY (C7_’C13) _aroy:l.— (Cl oxr C2) —

alkyl, both of which can be substituted like the aryl
above,

mono- or bicyclic, optionally partially hydrogenated
heteroaryl which has 5-7 or 8-10 ring atoms, of which
1 to 2 ring atoms are sulfur or oxygen atoms and/or 1
to 4 ring atoms are nitrogen atoms, and which can be

substituted like the aryl above, or the optionally

protected side-chain of a naturally occurring O-amino

acid R'-CH(NH,)-COOH,

R? and R3 are identical or different and are hydrogen,

alkyl with 1-6 carbon atoms, alkenyl with 2-6 carbon
atoms, di-(C,;-C,)-alkylamino-(C,-C,)-alkyl, (C;-Cg)-

alkanoyloxy- (C;-C,) -alkyl, (C;-C;)-alkoxycarbonyloxy
(Cl—C4) _alky:l. 7 (C7“C13) “aroy.loxy_ (Cl_C4) "“alky:l. 7 (C6—C12) -
aryloxycarbonyloxy (C,-C,)-alkyl,

aryl with 6-12 carbon atoms, (Cg-Cqi,)-aryl-(C,-C,)-

alkyl, (C;-Cq4)-cycloalkyl or (C,;-Cg4)-cycloalkyl-(C;-C,)

-alkyl, and

R4 and R°, together with the atoms carrying them, are an

optionally substituted system from the series
comprising tetra-hydroisoguinoline,
decahydroisoguilinoline, octahydroindole,
octahydrocyclopental[blpyrrole, 2-azaspiro[4.5]-decane,

2-azasplro[4.4]nonane, spiro|[ (bicyclol[2.2.1]-heptane) -

2,3"'-pyrrolidinel, spiro([(bicyclo(2.2.2]octane)-2,3"'-
pyrrolidine), 2-azatricyclo[4,3,0,1%%9]decane,
decahydrocyclohepta[blpyrrole, octahydroisoindole,
octahydrocyclopental{clpyrrole, 2,3,3a,4,5,7a-

hexahydroindole and 2-azabicyclo [3.1.0]hexane.
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15. The use as claimed 1n claim 14, wherein the enzyme
inhibitor 1s [S5,S5,5,S5,S5]-N-(l-carbethoxy-3-phenyl-propyl) -

alanyl octahydroindole-2-carboxylic acid.

16. The use as claimed in claim 14, wherein the enzyme
inhibitor 1s N-[1l-(S)-carbethoxy-3-phenvl-propyl-(S) -
alanyl]-285, 3aR, 7aS~octahydroindole-2-carboxylic acid.

17. The use as claimed 1n claim 14, wherein the enzyme
inhibitor 1is [S,S,5,5,S]-N-[ (l-carbethoxy-3-phenvl-propyl) -

alanyl]decahydroisoquinoline-3-carboxylic acid.

18. The use as claimed 1in claim 14, wherein the enzyme
inhibitor 1is [S,S8,S]-N-[(l-carbethoxy-3-phenyl-propyl) -

alanyl]- tetrahydroisoquinoline-3-carboxylic acid.

19. The use as claimed 1n claim 14, wherein the enzyme
inhibitor 1s (S5,S8,5,5,S5)-N-(l-carbethoxy-3-phenyl-propyl) -

alanyl-2-azabicyclo[3.3.0]octane-3-carboxylic acid.

20. The use as claimed in claim 14, wherein the enzyme
inhibitor is N-(l1l-S-carbethoxy-3-phenyl-propyl)-S-alanyl-

cisendo-2-azabicyclo[3.1.0]lhexane-3-S-carboxylic acid.

21. The use as claimed 1in claim 14, wherein the enzyme
inhibitor is N-(l1l-S-Carbethoxy-3-phenyl-propyl) -S-alanyl-

cisendo-2,3,3a,4,5, 7a-hexahydroindole-2-S-carboxylic acid.

22. The use as claimed i1n any one of claims 15 to 21,
wherein, in place of the ethyl esters, the corresponding

dicarboxylic acids are used.

23. The use as claimed i1in claim 14, wherein the medicament

is an orally administered medicament.

24. The use as claimed in claim 14, wherein the medicament
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1s a parenterally administered medicament.

25. The use according to any one of claims 14 to 22
wherein the angiotensin converting enzyme 1nhibitor is

combined with pharmaceutically suitable wvehicles and

|

auxiliaries for the forms appropriate for administration.

26. The use according to any one of claims 14-25 whereln a
sub-anti hypertensively effective dose of angiotensin

converting enzyme 1nhibitor 1s used.
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