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Description

EP-A 0,038,231 discloses substituted acyl derivatives

of cis,endo-octahydro-1H~indole~2~carboxylic acid and
their use as inhibitors of angiotensin converting enzyme
(ACE).

It has now been found that certain derivatives of bicyclic
amino acids with the trans configuration have a strong
ACE-inhibiting action.

The present invention therefore relates to new derivatives
of the bicyclic amino acids of the formula I

H
3a
{6+nja 5 ' 1
(cH,)../ \N " “co.H
- * I
CO-C(’H-NH—CH-CH.{.:-X

R, h Z

in which the hydrogen atoms on the bridgehead C atoms 3a
and (6 + n)a have the trans configuration relative to one
another, and wherein

n denotes 0, 1 or 2, _

r {(sic) denotes methyl, _ _

Rz denotes hydrogen, (Cq4-C4i)-alkyl or benzyl,

Y denotes hydrogen or hydroxyl, '

Z denotes hydrogen or

Y and Z together denote oiygen, and

X denotes phenyl,

and their physiologicélly acceptable salts.
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Particularly suitable salts are alkali metal and alkaline
earth metal salts, salts with physiologically tolerated
amines and salts with inorganic or organic acids such as,
for example, CHL, HBr, H2504, maleic acid and fumaric
acid. '

ALkyl can be straight-chain or branched.

In the present case of the trans configuration of the H
atoms on C-3a and C-(6+n)a, there are two possible con-
figurations of the bicycle, and these are the 28, 3acq,
(é+n)aB configuration (part-formula 1b) and the 2B, 3aB,
(6+n)aa configuration (part-formula Ic). (For the defin-
ition of a and B, see also Fieser, Steroids, page 2, 1961).

Compounds of the formula I have chiral atoms in positions
(c-2, €-3a, C-(6+n)a, and in the C atoms labeled with an
asterisk in the side chain. The invention relates to
both the R and also the S configurations at all centers.
The compounds of the formula 1 can thus be in the form
of optical isomers, diastereomers, racemates or mixtures
thereof. The compounds of the formula I are preferred

in which the C atom 2 in the bicyclic ring system and the
C atoms labeled with an asterisk in the side chain have

the § configuration.

Preferred compounds of the formula I are those in which

'R2 denote (sic) hydrogen or ethyl.

tompounds of the formula I to which special attention is

drawn are N-(1s-carboxy-S-phenyl-bropyl)-s—alanyL~Zs,Sas-
7aR-octahydroindole-2~carboxylic acid and N-(1S-carboeth-
oxy-3~-phenyl-propyl)-S-alanyl~2S,3aS,7aR-octahydroindole-
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2-carboxylic acid, but especially N-(1S-carboethoxy-3-
phenlepropyL)-s-aLanyl-Zs,3aR,7as-octahydroindole-z-
carboxylic acid and N-(1S-carboethoxy~3-phenyl-propyl)-S-~
aLanyL-ZS,Sas,TaR—octahydrofndole-z-carboxylic acid.

The invention further relates to a process for the pre-

paration of the compounds of the formula I.

One variant of the process comprises reacting, by methods
for amide formation known in peptide chemistry, a compound
of the formula II

Y
HO:C-?H~NH-C‘JH~CH,-¢-X ]
- R, COR, Z

wherein Ry, R2, X, Y and Z have the meanings .as in

formula I, with a compound of the formula III
H _

\J 3a

(8+n)a

/|
(CHa). \ COW.

M

r—2

in which the H atoms on the C atoms 3a and (6+n)a have
the trans configuration relative to one another, and
wherein n denotes 0, 1 or 2 and W denotes a radical which
can be split off by hydrogenolysis or by acid, in par-
ticular a benzyl or a tert.~-butyl radical, and the split-
ting off the radical W by catalytic hydrogenation or acid
treatment and, where appropriafe, also splitting off the
radical Ry by additional acid or base treatment, the

free carboxylic acids being obtained in each case.

Further synthetic processes for the preparation of the
compounds of the formula I in which Y and Z together de-
note oxygen comprise reacting in a known manner in a
Michael reaction (Organikum, &6th edition, page 492, 1967)
a compound of the formula IV



-

10

15

20

25

30

35

3a

{6+n)a

(CH.,/\N

).H

2 v

CcoW

CO—TH—NH,

‘R,
wherein the H atoms on the C atoms 3a and (é+n)a have the
trans configuration relative to one another, and wherein
n and R4 have the meanings as in formula I and W has

the meaning as in formula III, with a compound of the

formuta V,

R;0,C-CH=CH-CO-X

wherein Ry and X have the meanings as in formula I, and
sp(itting off the radical W and, if appropriate, the
radical Ry as described above, or comprise reacting in
a known manner in a Mannich reaction (Bull. Soc. Chim.
France 1973, page 625) a cdmpound of the abovementioned
formula IV with a compound of the general formula VI,
wherein Ry has the meaning as in formula I, and with a
compound of the general formqla Vi1l

OHC-CO,R, X~CO-CH,

Vi vit

wherein X has the meaning as in formula I, and subsequent-
ly splitting off the radical W and, if appropriate, the
radical Ry as described above to form the free carboxyl

groups.

Furthermore, compounds of the formula I with Y and Z each
being hydrogen can also be prepared in such a manner that
a compound of the abovementioned formula IV is reacted in
accordance with the procedure described in J. Amer. Chenm.
Soc. 93 2897 (1971) with a compound of the formula VIII
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0=C i

\\\CHfCHrX

uherein'Rz and X have the meanings as in formula I, and
the Schiff's bases obtained are reduced and subsequently
the radical W and, if appropriate, the radical Ry are
split off as described above to form the free carboxyl
groups, or that a compound of the formula I, in which Y
and Z together denote oxygen, obtained according to the
above procedures is reduced catalytically with hydrogen.
The reduction of the Schiff's bases can be carried out
catal&tically, electrolytically or with reducing agents,
such as, for example, sodium borohydride or sodium cyano-_
borohydride. '

Compounds of the formula I with Y being hydroxyl and Z
being hydrogen can also be obtained, for example, by re-
duction of a compound I with Y and Z together being
oxygen obtained according to the above procedure. This
reduction can be carried out catalytically with hydrogen
or with another reducing agent, such as, for example,
sodium borohydride. |

The compounds of the formula I obtained according to the
abovementioned procedure are optionally converted into
their physiologically tolerated salts.

Furthermore, the invention relates to compounds of the

formula III H
3a

(I‘ na | o (113
(CH!)n o‘w'
H

N

H
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in which the H atoms on the C atoms 3a and (6+n)a have
the trans configuration relative to one another,
and wherein n denotes 0, 1 or 2 and W' denotes
hydrogen, (C4-Cq4g)-alkyl or (Cq-Cqg)-aralkyl.

According to the invention, these compounds serve as
starting materials for the synthesis of compounds of the
formula 1 and can be prepared according to the invention
by the following procedures.

One synthetic variant starts with a compound of the

formula IX H
3a 1
(6+n)a IX
NS
(CHa)a H N

wherein the H atoms on the C atoms ea and (6+n)a have the
trans configuration relative to one another and wherein
n denotes the number 0, 1 or 2.

" Compounds of the formula IX with n being O are known from

Booth et at., J. Chem. Soc. 1959, page 1050, those with

n being 1 are known from King et al., J. Chem. Soc. 1953,
pages 250 and 253 and those with n being 2 are known from
Ayerst et al., J. Chem. Soc. 1960, page 3445.

These compounds of the formula IX are acylated in a known
manner, an aliphatic or aromatic acyl radical, preferably
an acetyl or benzoy! radical, being bonded to the nitrogen
ato, and the N-acylated compounds obtained are anodically
oxidized (in analogy with Liebigs Ann. Chem. 1978 page
1719) in an aliphatic alcohol, preferably an atkanol hav-"
ing 1 to 4 C atoms, in particular methanol, in the pre?
sence of a conducting salt, preferably at temperatures

.in the range from 0° to +40°C with formation of a com-

pound of the formula X, wherein n denotes 0, 1 or 2 and
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R3 denotes (Cq-Cgz)-alkyl.

The compound of the general formula X obtained is reacted
with trimethylsilyl cyanide in accordance with Tetrahedron
Letters 1981, page 141 in an aprotic organic solvent, such
as, for example, in a hydrocarbon, halogenated hydrocarbon,
in ether or in THF at temperatures in the range from -60°¢
to +20°c, preferably -40°C to :0°C in the presence of a
Lewis acid, such as, for example, ZnCly, SnClz, SnCly,,
TiCl, or BF3 etherate, preferably BFfs etherate, and the
compound of the formula XI obtained

X3

Acyl

wherein the H atoms on the C atoms 3a and (6+n)a have the
trans configuration relative to one another, and wherein
n has the abovementioned meaning, after purification and
separation from by-products by means of recrystallization
or column chromatography, is hydrolyzed by the action of
acids or bases in a known manner to give a compound of
the formula III®' having W' = hydrogen, and éhe Latter is
esterified if appropriate. 1In particular, in the acid
hydraolysis of the nitrile group, HClL or HBr is used as
the acid. In this instance as in the following, the es-
terification is carried out by the procedures usual in
amino acid chemistry. '
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Compounds of the general formula II1' can also be pfe-

pared by converting, in a Beckmann rearrangement analo-
gous to Helv. Chik. Acta 46, 1190 (1963), a compound of
the formula XII

wherein the H atoms on the C atoms 3a and (é+n)a have the
trans configuration and n has the abovementioned meaning,
into a compound of the formula X111, wherein n has the
abovementioned meaning,

H
. {j/\jj::A::L§ xm
(CHala [o}
2. H T
H .

and the Latter is halogenated to give a compound of the

formula XLV
H

(CHa)../\

Hal
Hal
Xiv
0]
"

H

wherein n has the abovementioned meaning and Hal denotes a
halogen atom, preferably chlorine or bromine. Examples of
suitable halogenating agents are hal ides of'inorganic
acids, such as PCls, $0pCLp, POCLs, SOCLz, PBrs or
halogens, such as bromine. It is advantageous to use PCLS
or POCl3 combined with §02Cl2. The intermediate |
initially formed is an imide halide, which, with the
halogenating agents mentioned and subsequent hydrolysis
under basic conditions, preferably with aqueous alkali
metal carbonate, reacts furthér to give a compound of

the formula XIV. |
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The compounds of the formula XIV are subsequently reduced
catalytically in a polar protic solvent, such as, for '
example, an alcohol, preferably ethanol, or a carboxylic
acid, such as, for example, acetic acid, with the addition
of an acid acceptor, such as, for example, sodium acetate
or triethylamine, to give a compouhd of the formula XV

Hal’

wherein n and Hal have the abovementioned meanings. Ex-
amples of suitable catalysts are Raney nickel, or palladium
or platinum or animal charcoal.

Compounds of the formula XV can also be prepared directly
by halogenation of the compounds of the formula XIII by
using smaller amounts of the abovementioned halogenating

agents.

Compounds of the formula XV are converted, in accordance
with the known Favorskii reaction in the presence of a
base, into a compound of the formula IIl1' with W' being
hydrogen, and the Latter is esterified if appropriate.
The abovementioned Favorskii reaction is carried out in
an alcoholic solvent, such as methanol, ethanol or tert.-
butanol, or in water or in mixtures thereof at temperatures
in the range from 20° to 140°C, preferably between

60° and 100°C. Bases which are expediently employed

are alkali metal or alkaline earth metal hydroxides, such
as sodium, potassium or barium hydroxide or alkali metal
alcoholates, éuch as, for example, sodium methylate or

potassium tert.-butanolate.

CQMbounds of thé formula II1', in which the H atoms on
the C atoms 3a and (é+n)a have the trans configuration,
can also be prepared from a compound of the formula XVI
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i

(CHy), o

H
wherein n has the abovementioned meaning, by reducing the

Latter with sodium formate/formic acid in accordance with
Bull. Soc. Chinm. Belg. 85 11 (1976) to give a compound

of the formula XIII and reacting the Latter further in
accordance with the procedures described above. 2-Aza-
biocycloalkane-3-carboxylic (sic) acids with the trans
configuration, of the formula III' in which n has the
abovementioned meéning and W' represents hydrogen, and
their alkyl and aralkyl esters can be prepared by reacting
enamines of the formula XVII in which n has the previous
meaning and X1 represents dialkylamino having 2 to 10

C atoms or a radical of the formula XVIiIa, wherein m and
o denote a whole number from 1 to 3, (m + 0) > 3 and A
denotes CH», NH, 0 or § (Organikum, 6th edition, page
370, 1967), '

X'
If
9H Xvil
ICHt]n
ICHilm
-N// \\A XVla

with N-acylated B-halogeno-a-aminopropionates of the
formula XVIII for the free amino compound, see Helv.
Chik. Acta 40, 1541 (1957)), in which X% represents
halogen, preferably chtorine or bromine, Y1
alkanoyl having 1 to 5 C atoms, aroyl having 7 to 9 C
atoms or other protective groups which are customary in

represents
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peptide chemistry and which can be split off by acid, and
R4' represents alkyl having 1 to 5 C atoms or aralkyl
having 7 to 9 C atoms,
N
CH,

Xviil
CH

N\

Y-HN COOR,’

or with acrylates of the fofmhla XIX (Chem. Ber. 91 2427

'(1958)), in which Y1 and R4' have the previous meaning

COOR,’
CH, = C< XIX
NH-Y

-<..{sic) compounds of the formula XX, in which R;', and
v! have the previous meaning,

COOR,’
o TH,-CH,-CH < XX
& NH-Y!
AN

cyclizing the Latter, with acytamide and ester cleavage,
by means of strong acids to give compounds of the formula
XXIa, which can also be in the tautomeric form of the

formula XXIb, and in which'n has the previous meaning

XXla

N
{CHi)s N COOH.

XXib
[CHaln COOH
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converting the compounds of the formulta XXla or'b, if ap-
propriate after conversion into their Cq-Cqg-alkyl or Cy-
c10-afalkyl esters, by catalytic hydrogenation in the
presence of transition metal catalysts or by reduction
with borane-amine complexes or complex borohydrides, trans-
configurated into (sic) compounds of the formula III’, in
which n has the previous meaning and W' represents hyd-
rogén, alkylL having 1 to 18 C atoms or aralkyl having 7 to
10 ¢ atoms, if appropriate saponifying esters of the form-
ula III' and, if appropriate, esteriffing the Latter (sic),
if W' is hydrogen, to give compounds of the formula III' in
which n has the previous meaning and W' represents alkyl
having 1 to 18 ¢ atoms'or aralkyl having 7 to 10 C atoms.

The reaction of 3-bromopropylamine with an enaming of
cyclohexanone is described in J. Amer. Chem. Soc. 81,
(1956) 2596.

It is also stated that a free NHp group is necessary

for successful alkylation. Thus it is extremely sur-
prising that even halogenopropionic acid derivatives hav-
ing an acylated amino group, as do the compounds of the
formula XVIII described previously, can be employed for
the alkylation of enamines. Enamines of cyclohexanone
of cycloheptanone (sic) are preferably employed for this
purpose. Examples of suitable amine components are di-
ethylamine, pyrrolidine, piperidine or morpholine. How-
ever, other secondary amines are also suitable. Pyr-
rolidinocycloalkylenes are preferred.

Particularly suitable groups Y1 in the B-bromo or chloro-
a-amino carboxylates of the formula XVIII are formyl,
acetyl, propionyl or benzoyl, or other protective groups
which can be split off with acid, such as, for example,
tert.~butyloxycarbonyl. The Cq-Cz-alkyl or the benzyl
esters are preferably employed. |

The acrylic acid derivatives of the formula XIX, which
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are produced as intermediates from the B-halogeno-a-
aminopropionates under the basic conditions of the experi-
ment, are also suitable as the starting compounds. They
are prepared, for example, by treatment of the halogeno-
aminopropionic acid derivatives or the analogous O-tosyl-
serine derivatives with bases. Tertiary organic bases,

_such as, for example, triethylamine are preferably used.

It is advantageous to carry out the reaction with the

addition of small amounts of polymerization inhibitors,
such as, for example, hydroquinone in organic solvents.
The acrylic acid derivatives of the formula XIX can be

'employed instead of the halogenopropionic acid derivatives

under identical reaction conditions.

Suitable solvents for the enamine synthesis are organic
solvents which cannot be alkylated, such as, for example,
dimethylacetamide, DMSQO, THF or toluene. Dimethylforma-
mide is particularly suitable.

It is advisable to employ the enamineé of the formula
XVII in excess in order to avoid impurities of N-acyl-
acrylates in the final product.

The hydrolysis of the N-acylL group necessary for cycliz-
ation is generally brought about at the same time as
cleavage of the ester function by strong aqueous mineratl
acids, such as sulfuric acid or, preferably, hydrochloric
acid. In the case of the N-tert.-~butyloxycarbonyl deriv-
atives of the formula XVII, it is possible, for example,
on using dioxane/HCL or anhydrous trifluoroacetic acid,
to retain the ester functionality and to isolate the
esters of the dehydrocarboxylic acids XXIa or XXIb. The
Latter can be converted by hydrogenation in the presence
of metal catalysts or reaction with borane-amine complexes
or complex borohydrides into the 2-azabicyclocarboxylates
of the formula III' with the trans configuration.

Noble metal or nickel catalysts are suitable for catalytic
hydrogenation. The isomeric ratio occurring on catalytic
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hydrogenation depends on the reaction conditions and the
type of catalyst used. It is possible to shorten the re-
action time by increasing the pressure of hydrogen, but
the temperature should be kept Low. Examples of suitable
solvents for the catalytic hydrogenation are ethanol,
methanol, ethyt acetate, dioxane, glacial acetic écid or
mixtures of these solvents.

Compounds of the abovementioned formula III', in which n
represents a whole number from 0 to 3 and W' represents
hydrogen, can also be obtained by reduction of compounds

of the formulae XXXIa (sic) or b, in which n has the pre-
vious meaning, with borane-amine complexes or complex boro-

hydrides in Lower alcohols.

The preferred reducing agent is sodium borohydride in
alcohols, in particular in methanol, ethanol or iso-
propanol. Amine-borane complexes in glacial acetic acid
can equally be used.

Isolation of the pure trans compounds of the formula III
can, fpr example, be carried out by chromatographic pro-
cesses or crystallization processes.

The pure trans compound of the formula III' is advantageous-
ly separated out of the mixture of diastereomers of (sic)
the amine-~-borane-complex or boranate reduction by frac-
tional crystallization.

The compounds of the formula III' can, if appropriate,

be converted into the (C4-Cqg)-alkyl or (Cz-Cqg)-aralkyl
esters by methods which are described, for example, in
Houben-Weyl, volume VIII (1952).

The compounds of the formula II with Y and Z being
hydrogen Rq being methyl and R being methyl or ethyl
and X being phenyl which are used as starting materials
for the preparation of the compounds of the formula I
are known EP-A 0,037,231). '
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The compounds of the formula Il can be prepared by various
procedures. One synthetic variant starts from a3 ketone
of the abovementioned formula VII, which reacts (sic) by
known prbcedures in a Mannich reaction with a compound
of the abovementioned formula VI together with amino acid
esters of the formula XXII

H,N-(':H-CO,W XXH
R,
wo,c-cl';H-NH-éH-CH,-co-x XXt
R, 0.8,

wherein R4 and W have the abovementioned meanings, to
give a compound of the formula XXIII, wherein R4, R2,

X and W have the abovementioned meanings, with the proviso

that in the case where W denotes a radical which can be
split off by hydrogenqusis, in particular benzyl, Ry,
may not have the meaning of W. If the radical W is split
off by hydrogenolysis using, for examplte, palladium,
compounds of the formula 1I with Y and Z each being hy-
drogen are obtained. 1If the radical W is split off with
acids, such as, for example, trifluoroacetic acid or
hydrochloric acid in an inert organic solvent, such as,
for example, dioxane, compounds of the formula 11 with

Y and. Z together being oxygen are obtained.

Compounds of the formula XXIII can also be obtained by
Michael addition of a compound of the abovementioned
formula V with a compound of the abovementioned formula
XXII by known procedures. Preferentially, this process
is suitable for the preparation of those compounds of
the formula XXIII in which R4 denotes methyl, Rp de-
notes ethyl and X denotes aryl.

The compounds of the formula XXIII are obtained as mix-
tures of diastereomers. Preferred diasteromers of the
formula XXIII are those in which the chiral C atoms labeled
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with an asterisk are each in the § configuration. These
can be separated out by recrystallization or by chroma-
tography, for example on silica gel. The configurations
of the chiral € atoms are retained during the Subsequent
splitting off of the radical W.

The compounds of the abovementioned formula IV used as
starting materials for the preparation of the compounds
of the formula I are obtained by known procedures from
the compounds of the abovementioned formula III by re-
action with an N-protected 2-amino carboxylic acid of the
formuta XXIV

V-HN-CH-CO,H XXiv

]

wherein V is a protective group and Rq has the above-

" mentioned meaning. Examples of suitable protective

groups V, which are split off again after completion of
the reaction, are the groups benzyloxycarbonyl or tert.-
butoxycarbonyl.

The reaction of a compound of the formula II with a com-
pound of the formula III to prepare a compound of the
formula I is carried out by a condensation reaction known
in peptide chemistry, the condensing agent added being,
for example, dicyclohexylcarbodiimide and 1-hydroxybenzo-

“trjazole. 1In the subsequent removal of the radical W by

hydrogenolysis, the catalyst used is preferably palladium,
while the acids employed for the acid removal of the
radical W are preferably trifluoroacetic acid or hydrogen

chloride.

In the reactions described above for the preparation of
the compounds of the formulae III', IV and I, the con-
figurations at the bridgehead C atoms 3a and (é+n)a in
the intermediate products are retaihed in each case. 1In
the case of the trans configuration of the H atoms on
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‘the C atoms 3a and (6+n)a, the relevant compounds are

obtained, in some cases, as pure diastereomers, and in

other cases, as mixtures of diastereomers, which have the

28, 3aa, (6+n)aB or the 28, 3aB, (6+n)aa configuration
as indicated above. These isomers can easily be separated

- by recrystallization or chromatography.

The compounds of the formula III' obtained according to
the procedures described above are produced as racemic
mixtures and can be employed as suﬁh in the further syn-
thesis described above. However, they can also be em-
ployed as pure enantiomers after separation of the race-
mates into the optical antipodes by customary methods,
for example, via salt formation with optically active

bases or acids.

" If the compounds of the formula 1 are produced as race-

mates, these can also be resolved into their enantiomers
by the customary methods, such as, for example, via salt
formation with optically active bases or acids.

The compounds of the formula I according to the invention
are in the form of internal salts. Since they are ampho-
teric compounds, they can form salts with acids or bases.
These salts are prepared in a customary manner by reéction
with one equivalent of acid or base.

The compounds of the formula I and their salts have a
Long-lLasting and powerful hypotensive action. They are
strong inhibitors of angiotensin converting enzyme (ACE
inhibitors). They can be employed to control high blood
pressure of various etiologies. It is also'possible to
combine them with other compounds having hypotensive,
vasodilator or diuretic activity. Typical representatives
of these classes of active compounds are described, for
example, in Erhardt-Ruschig, Arzneimittel (Drugs), 2nd
edition, Weinheim, 1972. They can be used intravenously,

subcutaneously or perorally.
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The dosage on oral administration is 1-100 mg, preferably
1-40 mg, for a single dose for an adult patient of normal
weight. This can also be increased in severe cases, since
no toxic properties have been observed hitherto. A de-
crease in the dose is also possible and is particularly
appropriate when diuretics are administered concurrently.

The compounds according to the invention can be admin-
istered orally or parenterally in an appropriate pharma-
ceutical formulation. For a form for oral use, the ac-
tive compounds are mixed with the additives customary for
this purpose, such as vehicles, stabilizers or inert di-
Luents and converted by customary methods into suitable
forms for administration, such as tablets, coated tablets,
hard capsules, aqueous, alcoholic or oily suspensions or
aqueous, alcoholic or oily solutions. Inert vehicles
which can be used are, for example, gum arabic, magnesium
carbonate, potassium phosphate, lactose, glucose or
starch, particularly corn starch. 1In this context, the
formulétion can either be as dry or as wet granules.

-Examples of suitable oily vehicles or solvents are plant
and aniqal oils, such as sunflower oil or fish Liver oil.

For subcutaneous or intravenous adminiﬁtration, the active
compounds or their physiologically tolerated salts are
converted into solutions, suspensions or emulsions, if
desired together with the substances customary for this
purpose such as solubilizers, emulsifiers or other aux-
iliaries. Examples of suitable solvents for the new ac-
tive compounds and the corresponding physiologically
tolerated salts are: water, physiological saline solutions
or alcohols, for example ethanol, propanediol or glycerol,
additionally also sugar solutions, such as glucose or
mannitol solutions, or a mixture of the various solvents

mentioned.

The extremely high activity of the compounds according
to formula I is demonstrated by the pharmacological data
in the following table:
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Intraduodenal administration to the anesthetized rat,
50 % inhibition of the pressor reaction induced by 310 ng
of angiotensin I 30 min after administration in the dose
«e=s = EDgp:
H atoms on C-3a and C-(é6+n)a have the trans configuration;
X = phenyl, R1 = methyl '

n Y z R2 Configuration of the EDsg
bicycle . (ug/kg)
H H H 2s, 3aR, 6as 700
H H CoHg 2s, 3aR, 6as 40
H H H 28, 3aR, 7a$ 800
H H CoHsg 2S, 3aR, 7as - 55
H H H _ 28, 3as, 7aR 850
H H CoHg 2s, 3as, 7aR 65
H H H 2S, 3aRrR, 8as 1080
H H CaHs 2s, 3aRrR, 8as 110
-0 - CoHs ~ 28, 3aR, 7as 180

The symbols'n, X, Y, Z, Rq and R2 retate to the com-
pounds of the formula I.

The following examples serve to illustrate the invention
but do not restrict it to the compounds mentioned as re-

presentative:

Example 1 _
Benzyl N-(1S-carboethoxy-3-oxo-3-phenylpropyl)-S-alanyl-
28, 3aB, 8aB-decahydrocyclopentalblpyrrole-2-carboxylate

10 mmol of acetophenone, 10 mmol of ethyl glyoxylate and
10 mmol of benzyl S-alanyl-2$,3aR,8aR-decahydrocyclohepta-
[blpyrrole-2-carboxylate were heated at 45°¢ in 30 mlL

of glacial acetic acid for 36 hours. After concentration
in vacuo, the mixture was made alkaline with aqueous
sodium bicarbonate and extracted with ethyl acetate. The
ethyl acetate phase was concentrated and chromatographed

on silica gel.
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Example 2 _
N-(1S-Carboethoxy-3-phenylpropyl)-S-alanyl-2§,3aR, 7aS-
octahydroindole~-2-carboxylic acid
a) Benzyl DL—ZB,BaB,?aa—octahydroindole-z-carboxylate
hydrochloride

1.4 g of DL-28,3aB,7aa~-octahydroindole~2-carboxylic acid
were added, at -10° to 0°C, to a solution of 1.4 ml

of thionyl chloride §n 14 mL of benzyl alcohol prepared
at -5 to 0°C. The mixture was stirred at 0°C for 1

hour and was then allowed to stand overnight at 20 to 25°c.
The benzyl alcohol was distilled off at 50°C under high
vacuum and the residue was triturated with diisopropyl
ether. 2.5 g of colorless crystals, of m.p. 154°C, were
obtained.

b) Benzy( N-(1S-carboethoxy-3-phenylpropyl)-S~-alanyl-
28,3a8,7ag—octahydroindole-Z-carboxylate

1,06 g of 1-hydroxybenzotriazole, 2.2 g of benzyl DL-
2B,3aB,7aa-octahydroindole-2-carboxylate hydrochloride
and 1.08 mL of N-ethylmorpholine were added to a sus-
pension of 2.16 g of N-(1S-carboéthoxy—S-phenylpropyL)-s-
alanine in 8.6 mL of anhydrous dimethylformamide and then
1.7 g of dicyclohexylcarbodiimide were added at 0%c.
After stirring at 20 to 25°C for 3.5 hours, the reaction
mixture was diluted with 20 mlL of ethyl acetate and the
precipitated dicyclohexylurea was filtered off. After
concentration in vacuo, the residue was taken up in
ether, washed twice with saturated aqueous sodium bi-
carbonate, dried over sodium sulfate and evaporated.
After chroﬁatography on silica gel using ethyl acetate-
cyclohexane as the eluant, 2 pale yellow oils were ob-

. tained in the ratio 1:1, and these each contain one iso-

mer of the desired compound. 1H NMR data of the isomer
having the 2R, 3aR, 7aS configuration: 7.35 (s,5H); 7.2
(s,5H); 5.18 (s,2H); 4.55 (d,1H5; 4.1 (q,2H); 3.4 - 2.3
(m,6H); 2.6 -~ 1.3 (m,12H); 1.3 (t,3H); 1.1 (d,3H).

1H NMR data of the isomer having the 25,3a§,7aR con-
figuration : 7.35 (s,5H); 7.2 (s,5H), 5.16 (s,2H); 4.9
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4.2 (m,TH); 4.2 (q,2H); 3.9 - 2.4 (m,6H); 2.4 -~ 1.4
(m,12H); 1.25 (d+t,6H).
c) N-(1s-Carboethoxy-3-phenylpropyl)-S~alanylL-2S,3aR,7aS-
octahydroindole-2-carboxylic acid

1.7 g of the isomer having the 2S,3aS,7aR configuration
obtained under b) were hydrogenated under normal pressure
in 60 mL of anhydrous ethanol with the addition of 200 mg
of palladium-charcoal (10%) at 20 to 25°C for 2 hours.
The catalyst was filtered off and the filtrate was evapo-
rated. 1.2 g-of the title compound were obtained as a
cotorless foam. 1H NMR data: 7.2 (s,5H); 4.4 (m,4H);

4.2 (q,2H); 3.6 - 1.3 (m,18H); 1.28 (d+t,6H).

The hydrochloride of the abovementioned compound was ob-
tained as a colorless amorphous powder.

Examples 3 to 7 _
The compounds mentioned in these examples were prepared

'in analogy to thg procedures described in Example 2.

Example 3 _
N-(1S-Carboethoxy~-3-phenylpropyl)-S—-alanyl-25,3a§,7aR~
octahydroindole~-2-carboxylic acid

This compound was obtained from the mixture of products

- from Example 51, which were further reacted according to

the procedure of Example 42. The isomers were separated
by column chromatography on silica gel before hydrogen-
ation in accordance with Example 42c. 'H NMR data:

7.2 (s,5H); 4.0 - 4.6 (m,4H); 4.15 (q,2H); 3.8 - 1.2

(m,18H); 1.3 (t,3H); 1.2 (d,3H).

The hydrochloride was obtained as a colorless amorphous

powder.

Example 4
N-(1S-Carboethoxy-3-phenylpropyl)-S-alanyl-2§,3aR, 6asS~
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octahydrocyclopentalblpyrrole-2~carboxylic acid

Th NMR data: 7.25 (s,5H); 4.35 (m,4H); 4.2 (q,2H);
3.9 = 1.4 (m,16H); 1.35 (t,3H); 1.15 (d,3H).

The hydrochloride was obtainéd as a colorless amorphous
powder. '

Example 5
N-(1S~Carboethoxy-3-phenylpropyl)-S-alanyl-2S5,3aS,6aR~
octahydrocyclopentalblpyrrole-2-carboxylic acid '

T4 NMR data: 7.3 (s,5H); 4.3 (m,4H); 4.2 (q,2H); 3.8 -
1.3 (m,16H); 1.3 (t+d,6H).

The hydrochloride was obtained as a colorless amorphous

powder.

Example 6
N-(1S-Carboethoxy~-3-phenylpropyl)-S-alanyt-25,3aR,8aS~-
decahydrocycloheptalblpyrrole-2-carboxylic acid

"W NMR data: 7.15 (s,5H); 4.4 (m,4H); 4.2 (q.2H); 3.8 -
1.3 (m, 20H); 1.3 (t+d,6H).

Example 7
N-(1S-Carboethoxy-3-phenylpropyl)-S~alanyl-2S§,3aS,8aR-
decahydrocycloheptalblpyrrole-2~carboxylic acid

TH NMR data: 7.2 (s,5H); 4.4 (m,4H); 4.25 (q,2H); 3.8
1.2 (m,20H); 1.3 (t,3H); 1.15 (d,3H).

Example 8
28,3aB,7aa-0ctahydroindolecarboxylic acid
a) Methyl 3-chloro-N-acetylalanine

181 g of methyl 3-chloroalanine hydrochloride were heated
under reflux with 163.9 g of acetyl chloride in 1.5 L of
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anhydrous toluene for about 5 hours until a clear solution
was obtained. This was evaporated to dryness and the
residue was crystallized from ethyl acetate/petroleum ether.
170 g of product of m.p. 104°C were obtained.

b) Methyl 3-(2-oxocyclohexyl)-N-acetylalanine

160 g of methyl 3-chloro-N-acetylalanine and 171.9 g of
1-pyrrolidinocyclohexene were dissolved in 1.2 L of ab-
solute DMF and the ﬁixture was allowed to stand at 20
to 25°C for 3 days.

The solution was concentrated under high vacuum, the
residue obtained was taken up in 600 mlL of water and the
PH was adjusted to 2.0 with concentrated hydrochloric
acid. The aqueous solution was extracted with ethyl
acetate and the organic phase was dried over sodium sul-~
fate and evaporated. The product was obtained.as a
yellow oil.

¢) 3,3a,4,5,6,7-2H-Hexahydroindole-2-carboxylic acid
hydrochloride '

220 g of the compound obtained under b) were heated to
boiling under reflux with 1 L of 2N of hydrochloric acid
for 2 hours. The reaction mixture was extracted with

ethyl acetate and the aqeuous phase was concentrated.
Residual amounts of water were removed by evaporation in
vacuo with the addition of toluene three times. 210 g

of the product were obtained as a yellow oil which crystal-
Lized on being Left to stand. '

d) 28,3aB,7aa~-0ctahydroindole-2-carboxylic acid

128 g of 3,3a3,4,5,6,7-2H~hexahydroindole-2-carboxylic

acid hydrochloride were hydrogenated under normal pres-~
sure in 700 ml of glacial acetic acid with the addition

of 4 g of platinum/charcoal (10 %) at roonm temperature;
The catalyst_uas'filtered off and the filtrate was evap-
orated to dryness. The residue was dissolved in 500 mi

of hot ethanol and cooled down to -20°C. This caused

the 28,3aB,7aB-isomer of the title compound to precipitate
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out. The product was 6btained from the solution by con-
centrating and adding isopropanol, in the form of color-
Less crystals of m.p. 280%°%.

Example 9
28,3aB,8aa~Decahydrocycloheptalblpyrrole-2-carboxylic

acid

This compound was prepared in analogy to the procedures
b) to d) of Example 48 starting from pyrrolidinocyclo-
heptene. :

Example 10
28,3aB,6aa-0ctahydrocyclopentalblpyrrole-2-carboxylic

acid

This compound was prepared in analogy to the procedures

‘b) to d) of Example 48, starting from pyrrolidino-

cyclopentene.

Example 11
28,3aa,7aB-0ctahydroindole-2~carboxylic acid
a) 3,4,5,6,7,8-0ctahydro-1H-quinol in-2-one

392 g of cyclohexanone and 212 g of acrylonitrile, to-
gether with 20 g of cyclohexylamine, 4 g of glacial acetic
acid and 0.4 g of hydroquinone, were héated under reflux
for 4 hours up to a final temperature of 200°C. The
distillate obtained after distillation at 100 to 150°¢/
0.5 mm Hg was heated with 10 ml of 50 X% strength acetic
acid at 200°Cc for 2 days. After cooling down, the re-
action mixture was recrystallized from methanol/water.
Combined with the residue from distillation, obtained
previously, which was recrystallized from n¥hexane, 460 g
of the product of m.p. 143 to 144°C were obtained.
b) Trans~-octahydro-1H~-quinol in-2-one

A mixture of 25 g of the product obtained under a) and
70 g of sodium formate in 120 mlL of formic acid were
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heated to boiling under reflux for 18 hours. The re-
action solution was made alkaline with 20 % strength
aqueous sodium hydroxide and extracted with ethyl acetate.
The organic phase was dried over sodium sulfate and con-
centrated. The residue was recrystallized from cyclo-
hexane and the product was obtained having an m.p. of
152%c.
c) 3,3-Dichloro-trans-octahydro~-1H-quinolin-2-one

A solution of 36.4 g of sulfuryl chloride in 40 ml of
chloroform was added dropwise at 20 to 30°C over 30
minutes to a solution of 19.4 g of the compound obtained
under b) and 24.3 g of phosphorus pentéchloride in 300 mi
of anhydrous chloroform. The mixture was heated to
bo{ling for 6 hours and allowed to stand overnight at 20
to 25°¢.

The mixture was neutralized with ice-cold saturated
aqueous potassium carbonate, extracted with methylene
chloride, and the organic phase was dried over sodium
sulfate and then concentrated. . After recrystallization
of the product from ethanol, with the addition of active
charcoal, 25 g of the product, of m.p. 195 to 198°C,
were obtained. | '

d) 3-Chloro~trans-octahydro-1H~-quinol in-2-one

15.6 g of the compound obtained under-c) were hydrogenat-
ed under normal pressure in 1 L of ethanol and 9.7 ml of
triethylamine, with the addition of Raney nickel, at 20
to 25°C untit 1 mole-equivalent of hydrogen had been
taken up. | '

After the catalyst had been filtered off, thé filtrate
was evaporated to dryness and the residue was taken up
in ethyl acetate. The organic phase was washed twice
with water, dried over sodium sulfate and evaporated.
The residue was triturated with diisopropyl ether, fil-
tered off with suction and dried. The product was ob-
tained in the form of pale yellow crystalts of m.p.
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115 - 120°¢c.
e) 2B,3aa,7aB~0ctahydroindole-2~carboxylic acid

3.75 g of the compound obtained under d) were added to a
boiling soldtion of 6.63 g of barium hydroxide octahydrate
in 120 ml of water. After heating under reftux for 4
hours, 0.9 mL of concentrated sulfuric acid were added,
heating under reflux was continued a further hour, the
reaction solution was filtered and the filtrate was ad-
justed to a pH of 6.5 with 1N sodium hydroxide. After
evaporation of the solution, the residue was heated in
ethanol, again filtered and the filtrate was evaporated
to a small volume. On cooling down, a crystalline 1:1
mixture of the title compound and the compound of Example
48, of m.p. 275-276°C was obtained.

Example 12
ZB,SaB,6aa-Octahydrocyclopenta[b]pyrrole-Z-carboxylic
acid

a) 1,2,3,4,6,7-Hexahydro~5H-1-pyrind-2-one (sic)

A mixture of 1 mole of cyclopentanone, 1 mole of acrylo-

nitrile, 0.05 mole of ammonium acetate and 3 ml of 30 X%
strength ammonia were heated in a pressure vessel for 3
hours at 220°C. The mixture was filtered through

silica gel with ethyl acetate/cyclohexane (1:1 and the
resfdue obtained after evaporation of the filtrate was

'recrystallized from cyclohexane. The product melted at

118 to 120°c. 'H NMR data: 9.4 (broad s,1H); 3.2 -

2.0 (m,12H).
b) Octahydro-trans-5H-1-pyrind- 2 -one (sic)

This compound was prepared in analogy to the procedure
described in Example 51 under b). 1H'NMR data: 7.8
(broad s,1H); 2.9 (broad s,1H); 2.6 - 2.2 (m,ZH); 2.1 -
1.0 (m,8H).

¢c) 3,3-Dichlorooctahydro-trans-5H-1- pyr1nd -2-one (S1c)

This compound was prepared in analogy to the procedure
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described in Example S1 under c). 1H NMR data: 7.9
(broad s,1H); 3.8 (broad s,1H); 3.2 - 2.0 (m,2H); 2.1 -
1.0 (m,6H). ' '
d) 3-Chlorooctahydro-trans-SH-1-pyrind-2-one (sic)

This compound was prepared in analogy to the procedure
described in Example 51 under d). 1H NMR data: 7.8
(broad s,1H); 4.6 - 4.3 (m,1H); 3.3 - 3.0 (m,1H); 2.1
(d,d = 6 Hz,2H); 1.8 - 1.1 (m,6H). |

e) 28,3aB,6aa-0ctahydrocyclopentalblpyrrole-2-carboxylic
acid

This compound was prepared in analogy to the procedure
described in Example 51 under e). Ty NMR data: 4.7 -
4.4 (m,1H); 3.0 - 0.9 (m,10H).

Example 13 _
28,3aB,8aa~-Decahydrocyclopentalblpyrrole-2-carboxylic
acid '

a) 1,2,3,4,5,6,7,8-0ctahydrocycloheptalblpyrid-2-one

This compound was prepared in analogy to the procedure
described in Example 51 under a), starting from cyclo-
heptanone. 1H NMR data: 9.4 (broad s,1H); 3.2 - 2.0
(m,14H).

b) trans-Decahydrocyclohépta[b]pyrid-z—one

This compound was prepared in analogy to the procedure

described in Example 51 under b), starting from the com-~

pound breviously mentioned under a). 1H NMR data:

7.9 (broad s,1H); 2.9 (broad s,1H); 2.6 - 2,2 (m,2H);
2.1 - 1.0 (m,12H)
c) 3,3-0ichloro-trans—décahydrocyc}ohepta[b]pyrid-Z-one

This compound was prepared in analogy to the procedure

described in Example 51 under c). 1H NMR data: 7.9
(broad s,1H); 3.8 (broad s,1H); 3.2 - 2.0 (m,2H); 2.1 -
1.0 (m,10H).
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This compound was prepared in analogy to the procedure
described in Example 51 under d). 'H NMR data: 7.8
(broad s,1H); 4.6 (broad s,1H); 3.3 - 3.0 (m,1H); 2.1
(d,j = 6 Hz,2H); 1.8 - 1.1 (m,10H).

e) ZB,SaB,Sau-Decéhydrocyclahepta[b]pyrrole-2-carbbxylic
acid

This compound was prepared in analogy to the procedure
described in Example 51 under e).
Ty NMR data: 4.7 - 4.4 (m,1H); 3.2 - 1.1 (m, 1H).

Example 14
a) Terf.-butyl 28,3a0,7aB~octahydroindole~-2-carboxylate

hydrochloride

This compound was prepared from 28,3aa,7aB-~octahydro-
indole-2-carboxylic acid in analogy to the procedure de-
scribed in Example 14 b). _

Th NMR data: 4.7 - 4.4 (m,10); 3.2 = 1.1 (m,12H);

1.2 (s,9H).

The compounds in the following Examples 15 to 19 were
prepared 1in analogy to the procedure described in Example
14.

b) Tert.-butyl-2B,3aB-7aB-octahydroindole-2~-carboxylate
hydrochloride

10 ml of concentrated sulfuric acid and 50 g of iso-
butylene were added to a solution of 10 g of'ZB,BaB,TaB-
octahydroindole-2-carboxylic acid in 100 ml of dioxane
cooled down to -10°C. The reaction mixture was slowly
warmed to 20 to 25°C in an autoclave and stirred at

this temperature for 20 hours. '

The mixture was added to ice-cold 50 % strength aqueous
sodium hydroxide and extracted with methylene chloride.
The combined organic phases were washed with water, dried
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with sodium sulfate and concentrated. The residue was
taken up in ether and the pH was adjusted to 2.0 to 3.0
by means of ethereal hydrogen chloride. The mixture was
evaporated to dryness and the product was triturated with
diisopropyl ether. 7.3 g of the title compound were ob-~
tained after filtering off with suction. 1H NMR data:
1.0 - 2.5 (m,11H); 1.3 (s,9H); 3.4 - 3.9 (m,1H); 4.0 - 4.5
(m,1H).

Example 15 _
Tert.~butyl 28,3aB,7aa~-octahydroindole-2~carboxylate
hydrochloride

TH NMR data: 4.7 - 4.3 (m,1H); 3.4 - 1.1 (m,12H); 1.2
(s,9H). '

Example 16
Tert.-butyl 28,3ad,6a3-octahydrocycLopenta[b]pyrrole-z-
carboxylate hydrochloride

TH NMR data: 4.8 - 4.4 (m,1H); 3.4 - 1.2 (m,10H);
1.2 (s,9H). '

Example 17 _
Tert.-butyl 28,3a8,6aa-octahydroqyclopenta[b]pyrrole-z-
carboxylate hydrochloride '

Th NMR data: 4.8 - 4.4 (m,1H); 3.5 - 1.2 (m,10H);
1.2 (s,94). '

Example 18
Tert.-butyl 28,3aa,8a~-decahydrocycloheptalblpyrrole-2-
carboxylate hydrochloride '

TH NMR data: 4.7 - 4.4 (m,1H); 3.3 - 1.0 (m,14H);
1.2 (s,9H).
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Example 19
Tert.—-butyl ZB,SaB,Baa-decahydrocycLohepta[b]p}rrole-z-
carboxylate hydrochloride '

TH NMR data: 4.7 - 4.3 (m,1H); 3.2 - 0.8 (m, 14H);
1.2 (s, 9H).

Example 20
Tert.-butyl-N-(S-alanyl)-28,3aR,7aS-octahydroindole-2-
carboxylate hydrochloride

a) Tert.-butyl N-(N'-benzyloxycarbonyl-S-alanyl)-2S,3aR,-
7aS-octahydroindole~2-carboxylate '

This compound was prepared from Z-alanine in analogy to
the procedure described in Example 36 under a), and
separated from its isomer as described there. 1H NMR
data: 7.4 (s,5H); 5.3 - 4.8 (m,1H); 4.2 -~ 3.7 (m,2H);
3.1 - 1.4 (m,11H); 1.3 (d,J = 7 Hz, 3H); 1.2 (s,9H).

b) The compound mentioned above under a) was hydrogenated
with palladium/barium sultfate in 1N ethanolic hydrogen
chloride, the desired title compound being obtained.

TH NMR data: 5.2 - 4.8 (m,1H); 4.2 - 3.7 (m, 2H);

3.1 - 1.4 (m,11H); 1.3 (d,Jd = 7 Hz,3H); 1.2 (s,9H).

The compounds in the following Examples 21 to 25 were
prepared in analogy to the procedures described in Example
20 under a) and b).

Benzyl N-tert.-butoxycarbonyl-S-alanyl-2S,3aR,7aR-octa-
hydroindole-2-carboxylate

13 mL of N-ethylmorpholine, 13.5 g of 1-hydroxybenzo-
triazole and 29.6 g of benzyl 28,3aB,7aB-octahydroindole-
2-carboxylate hydrochloride were added to a solution of
19 g of Boc-Ala-0H in 100 mlL of DMF. The mixture was
cooled in an ice bath and 21 g of dicyclohexylcarbodiimide
were added. The mixture was stirred at 20 to 25°C for '
15 hours. The precipitated urea was filtered off with
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suction, the filtrate was evaporated in vacuo and taken
up in ethyl acetate. The organic phase was extracted
3 times in each case with aqueous potassium bisutfate,
potassium bicarbonate and sodium chloride, dried and con-
centrated. The residue was chromatographed on silica gel
with efhyl acetate/cycLohexane (1:3). The first fraction
contained the desired product. Yield: 21 g
TH NMR data: 1.3 (d,3H); 1.45 (s,9H); 1.1 - 2.4 (m,12H);
3.2 - 3.9 (m,2H); 5.3 (s,2H); 7.4 (s,5H).

Example 21
Tert.-butyl N-(S-alanyl)-2S,3as8,7aR-octahydroindole-2-
carboxylate hydrochloride

TH NMR data: 5.2 - 4.7 (m,1H); 4.4 - 3.8 (m,2H);
3.1 - 1.4 (m,11H); 1.25 (d,J = 7Hz,3H); 1.2 (s,9H).

Example 22
Tert.-butyl N-(S-atanyl)-2S§,3aR,6aS-octahydrocyclopenta~
Eb]pyrrole-z-carquylate hydrochloride

T4 NMR data: 5.3 - 4.7 (m,1H); 4.4 - 3.8 (m,2H);
3.1 - 1.4 (m,9H); 1.3 (d,J = 7 Hz,3H); 1.2 (2,9H).

Example 23 ' :
Tert.-butyl N-(S-alanyl)-2S,3aS,6aR-octahydrocyclopenta-
[blpyrrole-2~carboxylate hydrochloride

T4 NMR data: 5.3 - 4.7 (m,1H); 4.4 - 3.8 (m,2H); 3.1 -~
1.4 (m,9H); 1.3 (d,J = 7 Hz,3H); 1.2 (s,9H).

Example 24 .
Tert.-butyl N-(S-atanyl)-2S,3aR,8aS-decahydrocyclopenta-

Lblpyrrole-2-carboxylate hydrochloride

T4 NMR spectrum: S.1 - 4.6 (m,1H); 4.5 ~ 3.7 (m,2H);
3.1 - 1.4 (m,13H); 1.3 (¢d,d = 7 Hz,3H); 1.2 (s,9H).
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Example 25
Tert.~butyl N-(S-alanyl)-25,3aS,8aR~decahydrocyclohepta-
[(blpyrrole-2-carboxylate hydrochloride

TH NMR data: 5.1 ~ 4.6 (m,1H); 4.5 - 3.7 (m,2H);

3.1 - 1.4 (m,13H); 1.3 (d, 4 - 7 Hz,3H); 1.2 (s,9H).

Example 26 : .
al N—(1s-carboethoxy-S-phenylpropyL)-S-alanyl-ZS,BaR,?as-
octahydroindole-2~-carboxylic acid

This compound was prepared in analogy to the procedure
described in Example 26 b), starting from tert.~-butyl
N-(S-alanyl)-2S,3aR,7aS~octahydroindole-2-carboxylate.
The tert.~butyl group was split off with trifluorocacetic

acid.

b) Benzyl N-(1s-carboethoxy-S-phenprropyl)-S-atanyl-
28,3aR,7aR-octahydroindole-2-carboxylate

10 mmol of benzyl S-alanyl-2S,3aR,7aR-octahydroindole-
2-carboxylate were dissolved in 30 mlL of anhydrous ethanol.
The solution was adjusted to a pH of 7.0 by means of
ethanolic potassium hydroxide and 1 g of powdered molecular
sieves (48) and then 10 mmol of ethyl 2-keto-4~phenyl-
butyrate were added. A solution of 1 g of sodium cyano-
borohydride in 10 mL of anhydrous ethanol was slowly

added dropwise. After a reaction time of 20 hours at 20

to ZS°C, the reaction solution was filtered and the

solvent was distilled off. The residue was taken up in
ethyl acetate/water. After concentration of the ethyl
acetate phase, the residue was chromatographed on silica
gel with ethyl acetate/cyclohexane (1:4).

Example 27 _
N-(1S-Carboethoxy-3-keto~3-phenylpropyt)-S-alanylL-2S,

3aR,7aS-octahydroindole-2~carboxylic acid

This compound was prepared analogously to the procedure
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described in Example 27 b), starting from tert.-butyl
N-(S~-alanyl)-2S§,3aR,7aS~octahydroindole~2-carboxylate.
The tert.-butyl group was split off with trifluoroacetic
acid. 'H NMR data: 1.2 (d+t,6H); 1.3 - 3.6 (m,16H);
4.2 (q,2H); 4.1 - 4.6 (m,4H); 7.3 - 8.1 (m,5H).

b) BenzylL N-(1S~carboethoxy-3-oxo~3-phenylpropyl)-§-
aLanyL-ZB,3a8,6aB,4octahydrocycLopenta[b]pyhrole—z-
carboxylate

10 mmol of bénzyl S-alanyl-2§5,3aR,6aR-octahydrocyclo-

pentalblpyrrole-2-carboxylate were dissolved in 100 ml

of anhydrous ethanol together with 10 mmol of ethyl 3-
benzoylacrylate and 10 mmol of triethylamine and the
mixture was stirred at 20 to 25°C for 24 hours. It was -
then neutralized with 1N hydrochloric acid, evaporated

| to dryness and the residue was taken up with ethyl acetate/

water. The ethyl acetate phase was dried, evaporated and

chromatogréphed on silica gel.

Example 28 .
N-(1S~-Carboethoxy-3-keto~3-phenylpropyl)-S-alanyl-2§,3as,-
7aR-octahydroindole-2-carboxylic acid

This compound was prepared in analogy to the procedure
described in Example 27 b), starting from tert.-butyl
N-(S-alanyl)-2s,3as,7aR-octahydroindole-2-carboxylate.
The tert.~butyl group was split off with trifluoroacetic
acid. 'H NMR data: 1.2 (d+t,6H); 1.3 - 3.6 (m,16H);

4.2 (q,2H); 4.1 - 4.6 (m,4H); 7.3 - 8.1 (m,5H).

Example 29
N-(1S-Carboethoxy-3-keto-3-phenylpropyl)-
S~alanylL-2S,3aR,6aS-octahydrocyclopentalblpyrrole-2-

carboxylic acid

This compound was ﬁrepared in analogy to the procedure
described in Example 27 b), starting from tert.-butyl
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N-(s-alanyL)-ZS,SaR,éas-octahydéocycLopenta[b]pyrrole-z—
carboxylate. The tert.-butyl group was split off with
trifluoroacetic acid. TH NMR data: 1.1 (d,3H); 1.35
(t,3H); 1.0 - 3.7 (m,14H); 4.2 (q,2H); 4.0 - 4.7 (m,4H);

7.3 - 8.0 (m,5H).

Example 30
N-(1S-Carboethoxy-3-keto-3-phenylpropyl)-S-alanylL-25,3a$,~
6aR-octahydr6cycLopenta[bjpyrrole-z-carboxylic acid

This compound was prepared in analogy to the procedure
described in Example 1, followed by splitting off the
tert.-butyl group with trifluoroacetic acid. 1H NMR
data: 1.1 (d,3H); 1.35 (t,3H); 1.0 - 3.8 (m,14H); 4.2
(q,2H); 4.0 - 4.7 (m,4H); 7.2 - 8.1 (m,5H).

Example 31 _
N-(1S-Carboethoxy-3-keto-3~phenylpropyl)-S—-alanyl-2S§,
3aR,8aS-decahydrocycloheptalblpyrrole-2-carboxylic acid

-This'compound was prepared in analogy to the reaction

procedure described in Example 1, followed by splitting
off the tertiary butyl group with trifluoroacetic acid.
Th NMR data: 1.2 (d,3H); 1.4 Ct,3H); 1.2 - 3.8 (m,18H);
4.1 (q,2H); 4.0 - 4.6 (m,4H); 7.2 - 8.2 (m,5H).

Example 32
N-(1S-Carboethoxy-3-keto-3-phenylpropyl)-S-atanyl-25,3a8,-
8aR-decahydrocycloheptalblpyrrole-2-carboxylic acid

This compound was prepared in analogy to the'procedure
described in Example 1, followed by splitting off the
tert.-butyl group with trifluoroacetic acid. 1H NMR
data: 1.2 (d+t,6H); 1.2 - 3.8 (m,18H); 4.2 (q,2H); 4.0 -
4.6 (m,4H); 7.1 - 8.1 (m,5H).
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Example 33 |
a) N-(1S-Carboethoxy~3-hydroxy-3~phenylpropyl)-S-alanyl-
28,3aR,7aS-octahydroindole~-2~carboxylic acid

This compound was prepared in analogy to the procedure
described in Example 33 b). 1H NMR data: 1.2 (d,3H);
1.3 (£,3H); 1.3 - 3.8 (m,16H); 4.2 (q,2H); 4.0 - 4.6
(m,4H); 4.7 (d,1H); 7.1 - 7.4 (m,5H).

Example 34
N-(1S-Carboethoxy-3-hydroxy-3-phenylpropyl)-S~alanyl-
2§,3aS,6aR~octahydrocyclopentalblpyrrole-2-carboxylic
acid

This compound was prepared %n analogy to the procedure
described in Example 33 b). 'H NMR data: 1.2 (d+t,3H);
1.1 - 3.9 (m,14H); 4.2 (q,2H); 4.0 - 4.7 (m,4H); 4.8

(d,18); 7.1 - 7.4 (m,5H).

Examples 35 to 48:

‘The compounds mentioned in these examples were prepared

in analogy to the procedure described in the following

example.

N-(1S-Carboxy-3-phenylpropyl)-S-alanyl-2S8,3aR,7aR-octa-
hydroindole~-2~carboxylic acid

Two equivalents of potassium hydroxide and a 10 X excess
of 4N potassium hydroxide were added to a solution of 1 g
of N-(1S-carboethoxy-3-phenylpropyl)-S-alanyl-2S,3aR, 7aR-
octahydroindole-2~carboxylic acid hydrochloride in 10 ml
of water. After stirring for 8 hours at 20 to 25°C,

the reaction solution uas.adjusted to a pH of 4.0 with
2N hydrochloric acid and concentrated in vacuo. The
residue was taken up in ethyl acetate and precipitated

'salt was filtered off. The ethyl acetate solution was con-
centrated and the residue was triturated with diisopropyl
ether and filtered off with suction. Yield: 0.6 g
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Th NMR data: 1.2 (d,3H); 1.2 - 3.8 (n,18H); 4.0 - 4.6
(n,4H); 7.2 (s,5H). |

Example 35
N-(1S-Carboxy-3-phenylpropyl)-S-alanyl-25,3aR,7aS-octa-
hydroindole-2-carboxylic acid '

TH NMR data: 1.2 (d,3H); 1.2 - 3.8 (m,18H); 4.0 - 4.6

(m,4H); 7.2 (s,5H).

Example 36 _ _
N-(1S-Carboxy~3-phenylpropyl)-S-alanyl-2§8,3as 7aR~octa~
_hydroindole-z-carboxylic acid '

TH NMR data: 1.2 (d,3H); 1.2 - 3.8 (m,18H); 4.0 - 4.6
(m,4H); 7.2 (s,5H).

Example 37
N-(1S-Carboxy-3~phenylpropyl)~S-alanyl-2§,3aR, 6aS-octa~-

hydrocyclopentalblpyrrole~2~carboxylic acid

TH NMR data: 1.2 (d,3H); 1.1 - 3.7 (m,16H); 4.0 - 4.6
(m,4H); 7.2 (s,5H).

Example 38

_N-(1S—Carboxy-S-phenprropyl)-S-aLanyl-Zs,Sas,éaR-qcta-

hydrocyclopentalblpyrrole-2-carboxylic acid

TH NMR spectrum: 1.2 (d,3H); 1.1 - 3.8 (m,16H); 4.0 -
4.6 C(m,4H); 7.2 (s,5H).

Example 39 .
N-(1S~Carboxy~3-phenylpropyl)-S-alanyl-2S,3aR,8aS~deca~
hydrocycloheptalblpyrrole-2-carboxylic acid

Ty NMR data: 1.2 (d,3H); 0.9 - 3.6 (m,20H); 4.0 ~ 4.6
(m,4H); 7.2 (s,SH).
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Example 40 '
N-(1S~-Carboxy-3-phenylpropyl)~S-alanyl-2S,3as,8aR-deca~
hydrocycloheptalblpyrrole~2~carboxylic acid

'y NMR data: 1.2 (d,3H); 0.8 - 3.6 (m,20H); 4.0 - 4.6
(m,4H); 7.2 (s,5H).

Example 41
N~-(1S-Carboxy~3-keto-3-phenylpropyl)-S-alanyl-25,3aR,7aS~
octahydroindote-2-carboxylic acid

TH NMR data: 1.2 (d,3H); 0.9 - 3.6 (m,16H); 3.9 ~ 4.7
(m,4H); 7.1 - 8.2 (m,5H).

Example 42
N-(1S-Carboxy-3-keto-3-phenylpropyl)-S-alanyl-2§,3asS,7aR~-
octahydroindole-2-carboxylic acid

TH NMR data: 1.2 (d, 3H); 0.9 - 3.6 (m,16H); 3.9 - 4.7
(m,4H); 7.2 - 8.1 (m,5H).

Example 43 _ |
N-(1S~Carboxy-3-keto-3-phenylpropyl)-S~alanylL~-2S,3aR~6asS~
octahydrocyclopentalblpyrrole-2~carboxylic acid

ThH NMR data: 1.2 (d, 3H); 1.1 - 3.7 (m,14H); 3.9 - 4.6
(m,4H); 7.2 - 8.1 (m,5H).

_Exanple 44

N-(1s—carboky-S-keto-S-phenprropyL)—s-alanyl—zs,3a8,6aR-
octahydrocyclopentalblpyrrole-2-carboxylic acid

" NMR data: 1.2 (d,3H); 1.1 - 3.7 (m,14H); 3.9 - 4.6

(m,4H); 7.2 - 8.1 (m,SH).

Example 45 :
N-(1s—Carboxy-3-keto-3-phenyLpropyl)-s—alanyl-zs,3a3,8as-

-decahydrocycloheptalblpyrrole-2-carboxylic acid
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Th NMR data: 1.2 (d,3H); 1.1 - 3.7 (m,18H); 3.9 - 4.6
(m,4H); 7.3 - 8.2 (m,S5H).

Example 46

_N-(1S-Carboxy-3-keto-3-phenyL)-alanyL-Zs,3és,SaR-deca-

hydrocycloheptalblpyrrole-2-carboxylic acid

" NMR data: 1.2 (d,3H); 1.1 - 3.7 (m,18 H); 3.9 - 4.6
(m,4H); 7.3 - 8.2 (m,5H).

Example 47

N-(1S-Carboxy-3-hydroxy-3-phenylpropyl)-S-alanyl-2S,3aR, -
7faS-octahydroindole-2~carboxylic acid

1H NMR data: 1.2 (d,3H); 1.1 - 3.7 (m,16H); 3.8 - 4.6
(m,4H); 4.7 (m,1H); 7.1 - 7.4 (m,5H).

Example 48

N-(1S-Carboxy-3-hydroxy-3-phenylpropylL)-S-alanylL~-2§,3as,-
6aR-octahydrocyclopentalblpyrrole-2~-carboxylic acid

Th NMR data: 1.2 (d,3H); 1.1 - 3.7 (m,14H); 3.9 - 4.5
(m,4H); 4.7 (d,1H); 7.1 - 7.4 (m,5H).

Example 49

28,3aB,7aa~octahydroindole-2~carboxylic acid

290 g of the acetylamino derivative obtained in accordance
with Example 50 were heated with 2N hydrochloric acid
as indicated in Example 51. The mixture was evaporated
in vacuo, the residue was taken up in 1 L of isopropanol
and reduced with about 35 g of NaBH; which was added

in portions in the course of 30 minutes. The reaction
temperaturé was kept at 40 - 50°C. The reaction'was
allowed to continue for about & hours, then the mixture
was evaporated in vacuo, the pH was adiusted to 6.5 with
dilute hydrochloric acid, solid sodium chloride was used
to saturate, and the éminoacids were extracted several

times with n-butanol.

The residue remaining after con-
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centration of the organic phase was fractionally
crystattlized from chloroform/diisopropyl ether as de-~
scribed in Example 2.
Yields: 40 - 60 g of 28,3a,7acx-product
20 g of a mixed fraction
100 - 130 g 2B8,3aB8,7aa-product.

In the same manner, 28,3aB,7aa~2-azabicyclo(5.3.0)-decane~-
3-carboxylic acid and ZB,SaB,?aa—Z-azabﬁcycto(6.3.0)-
undecane-3-carboxylic acid can be prepared.

Example 50 _
2B,3aB,7aB-0ctahydroindole-2-carboxylic acid
a) N-Acetyl-3aB,7aB-octahydroindotie

3.5 g of platinum oxide were added to a solution of 77 g
of indole in 700 mL of glacial acetic acid. The compound
was initially hydrogenated under 100 atmospheres at 20

to 25°C for 16 hours and then at 20 to 25%°C under |

'normal pressure until the uptake of hydrogen was complete.

The catalyst was filtered off with suction and the sol-
vent was distilled off in vacuo. The residue was taken
up in water and made alkaline with saturated potassium
carbonate solution. After saturation with sodium chloride;
the aqueous phase was extracted-four times with methylene
chtoride and the organic phase was dried and evaporated.

The residue was taken up in 250 mlL of pyridine, 93 ml of
acetic anhydride were added and the mixture was allowed

to react at 20 to 25°C for 12 hours. After distilling

off the pyridine, water was added to the residue and the
mixture was made alkaline with concentrated aqueous

sodium hydroxide. The aqueous phase was extracted with
methylene chloride, the organic phase obtained was washed
with 2N hydrochloric acid and with water. After drying
and concentrating the'solution, the residue. was distilled.
Yield: 85 g; b.p.: 91 to 95°C/0.2 nm Hg B
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b) N-Acetyl-2-methoxy-3aB,7aB-octahydroindole

54 g of N-acetylL~3aB,7aB~octahydroindole were anodically
oxidized in methanol, with the addition of tetramethyl-
ammonium tetrafluoroborate, according to the details in
Liebigs Ann. Chem. 1978, page 1790. The solvent was dis-
tilled off and the residue was filtered through 500 g of
silica gel by means of ethyl acetate. 53.6 g of the
abovementioned product were obtained from the ethyl ace-
tate solution after evaporation. Rgf value (thin-layer
chromatogram): 0.33 (silica gel, ethyl acetate).

¢) N-Acetyl-28,3a8,7aB-octahydroindole-2~carbonitrile

25 g of trimethylsilyl cyanide in 50 mlL of methylene
chloride were added dropwise to a solution of 49.8 g of
N-acetyl-2-methoxy-3aB,7aB-octahydroindole in 250 mlL of
methylene chloride at -40%c. Subsequently, 35.9 g of
boron trifluoride etherate were added dropwise so that
the temperature of the reaction mixture did not exceed
-20°c. After 2 hours of reaction at -20°C, the temp-
erature was slowly raised to 0°C, the mixture was stirred
overnight at 09C and then for one hour at 20 to 25%c.
Water was added to the mixture and this was stirred for
10 min. The aqueous phase was extracted three times with
methylene chloride. The combined organic extracts were
dried, concentrated and the residue was triturated with
diisopropyl ether. )

Yield: 47 g; m.p. 128° to 130%.

d) 2B,3aB,7aB~-0ctahydroindole~2-carboxylic acid

10 g of N-acetyl-2B,3aB,7aB-octahydroindole-2-carbonitrile
in 30 mlL of concentrated hydrogen bromide were heated to
boiling for 2 hours. After distilling off the hydrogen
bromide, the residue was stirred with a Little acetone
and filtered off with suction.

An aqueous solution of the product uas'adjusted to a pH
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of 6.0 with a weakly basic ion exchanger. After fil-
tration, the solution was evaporated and the residue was
filtered through silica gel with a mixture of methylene
chloride, methanol, gtacial acetic acid and water in the
ratio 20:10:0.5:0.5. The eluate was concentrated and
the residue was triturated with diisopropyl ether.
Yield: 7.6 g
"W NMR spectrum*: 1.0-2.5 (m,11H); 3.4-3.9(m, 1H);

© 4.0-4.5(m,1H); 7.5-8.3 (broad s, exchangeable with 030)

When the process was carried out in analogy to the pro-
cedures described under Example 50, the compounds men-
tioned under Example 51 in the following text were ob-

tained:

Example 51
28,3aB,6aB-0ctahydrocyclopentalblpyrrole-2-carboxylic
acid : '

a) N-Acetyl-cis-octahydrocyclopentalblpyrrole

TH NMR data: 1.0 to 2.3 (m 9H); 2.0 (d,3H); 3.3 to 4.2
(m,3H)

b) Acetyl-z-methoxy-cis-octahydrocyclopenta[b]pyrrble
"h NMR data: 0.9 to 2.6 (m,9H); 2.1 (s,3H); 3.3 (s,3H);
3.8 - 4.3 (m,1H); 4.7 - 5.5 (m,1H).

¢) N-Acetyl-2-cyano-cis-octahydrocyclopentalblpyrrole
TH NMR data: 1.0 - 3.0 (m,9H); 2.1 (d,3H): 3.5 - 4.1
(m,1H); 4.4 - 4.7 (m,1H).

d) 28,3a8,6a8—0ctahydrocycLopenta[b]bybrole-Z-carboxyLic
acid _ : -

"W NMR data: 1.0 - 2.3 (m,9H); 3.5 - 3.9 dm,1H); 4.0 -
4.6 (m,1H); 7.7 - 8.4 (broad s, exchangéable_uith p20)

* Here, as in the other examples, the 1H_NMR data were
obtained in CDClL3 and are reported in ppm.
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Patent claims for the contracting states: BE,CH,DE,FR,GB,
IT,LI,LU,NL,SE '

1. A compound of the formula I

H
3Ja

(CHA)W CO.H-
H Y
. » ]
CO-?H—NH-?H-CH,—(P-X
. R, CO.R, 2

/(\64:);% {

in which the hydrogen atoms on the bridgehead C atoms 3a
and (6+n)a have the trans configuration relative to one
another and wherein

n denotes 0, 1 or 2,

R4 denotes methyl,

R denotes hydrogen, (Cq-Cz)-alkyl or benzyl,

Y denotes hydrogen or hydroxyl,

Z denotes hydrogen or

Y and Z together denote oxygen and

X denotes phenyl,

and its physiologically acceptable salts.

2. A compound of'the formula I as cltaimed in claim 1,
characterized in that the C atom in position 2 of the
bicyclic ring system and the C atoms labeled with an
asterisk in the side chain have the § configuration, and
its physiologically acceptable salts. ' '

3. A compound of the formula I as claimed in cltaim 1 or
2, characterized in that Ry denotes hydrogen or ethyl,
and its physiologically acceptable salts.

4. N-(1-S-Carboethoxy-S—phenyL—propyt)-S-alanyL-ZS,BaR,—
7aS-octahydroindole-2-carboxylic acid,
and its physiologically acceptable salts.

A
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5. N-(1-S-Carboethxy-3-phenyl-propyt)-s-alanyl-2s,3as,~
faR-octahydroindole-2-carboxylic acid,
and its physiologically acceptable salts.

6. A process for the preparation of the compounds of the
formula I as claimed in any of claims 1 to 5, which
a) comprises reacting a compound of the formula II

Y
| .
HO,C-CH-NH-CH-CH,-C-X H
R, COR, Z '

wherein R4, Rp, X, Y and Z have the meanings as in
formula I, with a cpmpound of the formula 111

in

2
A NVAN
H

in which the H atoms on the C atoms 3a and (6+n)a have
the trans'configuration relative to one another, wherein
n denotes 0, 1 or 2 and :

W denotes a radical which can be split off by hydrogen-
olysis or by acid, and then splLitting off the radical W
and, if appropriate, the radical R to form the free
carboxyl groups, or

b) for the preparation of compounds of the formula I, in
which Y and Z together denote oxygen, comprises

bq) reacting a compound of the formuta IV

in which the H atoms on the C atoms 3a and (é+n)a

* c L M S *
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H

Ja

{6+nla l
‘ v

{(CHy)a N
H

have the trans configuration relative to one another and
wherein n and Rq have the meanings as in formula I and
‘W has the meaning as in formula Il1I, with a compound of
the formula Vv,

R,0,C~CH = CH~C0-X v

wherein Rz and X have the meanings as in formula I, and
subsequently splitting off the radical W and, if appro-
priate, also the radical R to form the free carboxyl
groups, or, _

b2) reacting a compound of the formula IV mentioned
under b4) with a éompound of the general formula VI,
wherein R2 has the meaning as in formula I, and with a
compound of the general formula VII

OHC-CO,R, : X=CO-CH,

Vi ' Vil

wherein X has the meaning as in formula I, subsequently
splitting off the radical W and, if appropriate, the
radical Rp to form the free carboxyl group,'or

c) for the preparation of compounds of the formula I, in
which Y and Z each denote hydrogen, comprises _

c4) reacting a compound of the formula IV mentioned
under b4) with a compound of the formuya VIl

: * [ L L] S *
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CO:R,
o=

\ Vil
CH:‘CH:'X

wherein R and X have the meanings as in formula I, re-
ducing the Schiff's bases obtained and subsequently split-
ting off the radical W and, if appropriate, the radical

R2 to form the free carboxyl groups, or

c2) catalytically reducing a éompound of the formula I

in which ¥ and 2 together denote oxygen, with hydrogen,

or

d) for the preparation of compounds of the formula I, in
which Y denotes hydroxyl and Z denotes hydrogen, comprises
reducing a compound of the formula I, in which Y and 2
together denote oxygen, catalyticatly with hydrogen or
with a reducing agent, such as sodium borohydride, and,

if appropriate, converting the compounds obtained accord-
ing to (a)-(d) into their physiologically acceptable salts.

7. A compound as claimed in any of claims 1 to 5 for use
as a medicine. '

8. A compound as claimed in claim 7 for use as a medicine
for treating high blood pressure. '

9. A compound as claimed in claim 7 or 8 for use in
combination with a diuretic.

10. A compound of the formula III',

H
Ja
6-nja |, n
‘CHyJn \\\ //A\\COﬂW
H . .

N
f
H _

[T
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in which the H atoms on the C atoms 3a and (6+n)a have the
trans configuration relative to one another and wherein
n denotes 0, 1 or 2,
W' denotes hydrogen, (C4-Cqg)-alkyl or (C7-Cqgl-aralkyl.

1. A process for the preparation of the compounds of the
formulae (sic) III' as claimed in claim 10, which comprises
a) acylating a compound of the formula IX '

H
3a 3
(6+n)a IX
NS
(CH.)..H N
!.

wherein the H atoms on the C atomns 3a and (6+n)a have
the trans configuration relative to one another and where- '
in n denotes the number 0, 1 or 2, subsequently anodical-
ly oxidizing the compound obtained with an aliphatic
alcohol in the presence of a conducting salt to give a
compound of the formula X

H
Ja

A
(CHa)n \N OR,

wherein n has the abovementioned meaning, acyl is an ali-
phatic or aromatic acyl radical and R3 denotes (Cq-C4)-
alkyl, reacting this product with trimethylsilyl cyanide
in an aprotic organic solvent in the presence of a Lewis
acid to give a compound of the formula XI

-

T
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H
3a .
ok,
(CH,). N CN

"
- Acyl

wherein the H atoms on the C atoms 3a and (6+n)a have the
trans configuration relative to one another and wherein
n has the abovementioned meaning, and (sic) hydrolyzing
the Latter by the action of acids or bases to give a
compound of the formula II1' with W' = hydrogen and if
appropriate, esterifying the Latter, or
b) reacting a compound of the formula XII

H

3a

(6+n)a X

(CHZ)n

NOH

-wherein the H atoms on the C atoms 3a and (é+n)a have the
trans configuration and n has the abovementioned meaning,
in 3 Beckmann rearrangement to give a compound of the

formula XIII
H

Xin

(CH I) n
H

R
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wherein n has the abovementioned meaning, halogenating
the Latter to give a compound of the formula XIV

X

(CHJ.H

wherein n has the abovementioned meaning and Hal denotes
a halogen atom, catalytically reducing the Latter in a
polar protic solvent with addition of an acid acceptor to
give a compound of the formula XV

H
/\ Hat

(CH,),/\ o

xXv

wherein n and Hal have the abovementioned meanings, and
subsequently reacting the Latter in an alcoholic solvent
under the action of a base to give a compound of the
formula III' with W' = hydrogen and optionally esterify-
ing the lLatter, or

c) of reducing a compound of the formula XVI

|

(CHi) n N 0

* c L L] S *
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wherein n has the abovementioned meaning, with sodium
formate and formic acid to give a compound of the formula
XIII mentioned under b), and further reacting the Latter
as described under b), or
d) converting compounds of the formula XXIa or b, in
which n has the previous meaning,

XXla

N
[CHyls °N COOH

‘ * XXib
(CHala N COCH

|
H

after conversion into their (C4-Cqg-alkyl) or (Cy-C4p-)
aralkyl esters, by catalytic hydrogenation in the presence
of transition metal catalysts or by reduction with borane-
amine complexes or complex borohydrides, into compounds

of the formula III*', in which W' represents hydrogen,
atkyl having 1 to 18 C atonms or.aralkyL having 7 to 10

C atoms, if appropriate, saponifying esters of the

formula III' which have been obtained and if appropriate
esterifying, if W' is hydrogen, to give compounds of the
formula III' in which W' represents alkyl having 1 to 18

¢ atoms or aralkyl having 7 to 10 C atoms.

12. A pharmaceuticalt agent containing a compound as

_claimed in any of claims 1 to 5.

13. An agent as claimed in claim 12, characterized in
that it additionally contains a diuretic.

A
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As printed.

Patentanspmche tir den Vertragsstaat: Qster-
reich

1. Vertahren zur Herstellung der Verbmdungen
der Formel |,

H
3a

2
/| _
(CH,)n \N CO,H
H Y
. - |
CO-CH-NH-CH-CH,-C-X
R, COR, Z

in der die Wasserstoffatome an den Brickenkop!-
C-Atomen 3a und (6+ n)a zueinander trans-konﬂ-
guriert sind und worin

n=0, 1 oder 2,

R, = Methyl,

R, = Wasserstoff, (C,~C.)-Alkyl oder Benzyl,

Y = Wasserstoff oder Hydroxy,
. & = Wasserstoft oder

Y und Z = zusammen Sauerstoff und

X = Phenyl bedeuten, sowie
deren physiologisch unbedenklichen Salzen, da-
durch gekennzeichnet,

a) dass man eine Verbindung der Formel Ii,

¥
Ho,c-cle-NH-c;H-cu,-J':-x i
R, COR, Z

~ worin R,, Ry, X, Y und Z die Bedeutungen wie in
Formel | haben. mit einer Verblndung der Formei
]|

H
3a

(6+n)a

ol N\

H

2 ]

Co,w
H

in der die H-Atome an den C-Atomen 3 a und
{6 +nja zueinander trans-konfiguriert sind und
wobei

n=0, 1 oder 2 und

W = einen hydrogenolytisch oder sauer ab-
spaltbaren Rest bedeuten, umsetzt und anschlies-
send den Rest W und gegebenentails den Hest R,
unter Bildung der freien Carboxygruppen abspal-
tet, oder,

b) dass man zur Herstellung der Verbindungen
der Formel |, in der Y und Z zusammen Sauerstoft
bedeuten.

{6+n)a !

b,) eine Verbindung der Formel IV,

H
3a
(6 +n)a
/ 2 v
{CHa) \N co,w
H
CO-CH-NH,

Ry

in der die H-Atome an den C-Atomen 3a .nd
(6+n)a zueinander trans-konﬁgurien sind .nd
worin n und R, die Bedeutungen wie in Formei |
und W die Bedeutung wie in Formel |l besitzen,
mit einer Verbindung der Formel V,

R,0,C~CH =CH-CO-X v

worin R, und X die Bedeutungen wie in Formei |
haben, umsetzt und anschliessend den Rest W
und gegebenenfails auch den Rest R, unter Sil-
dung der freien Carboxygruppen abspaitet, ocer

bs) eine Verbindung der unter b,) genannaen
Formel IV mit einer Verbindung der aligemeinen
Formel V1, worin R, die Bedeutung wie in For™el
! hat, und mit einer Verbindung der alligemeiren
Formel VII,

OHC-CO,R, X~CO-Trt,

vi vil

worin X die Bedeutung wie in Formel | hat, umse=zt
und anschliessend den Rest W und gegehenen-
falls den Rest R, unter Bildung der freien Caro-
oxygruppen abspaltet, oder

c) dass man zur Herstellung von Verbindungan
der Formel |, in der Y und Z jeweils Wassers='t .
bedeuten,

¢,) eine Verbindung der unter b,) genanr=n
Formel IV mit einer Verbindung der Formel %" .

/ CO,R',

0=C
\cn,-cﬂ,-x

worin R; und X die Bedeutungen wie in Form=
besitzen, umsetzt, die erhaitenen Schiff-Basen -2
duziert und anschiiessend den Rest W und ges2-
benenfaiis den Rest R; unter Bildung der fre =~
Carboxygruppen abspaitet, aoder

C,} eine Vertindung der Formel |, in der Y .-2
Z zusammen Sauerstoff bedeuten, katalytisch —~ :
Wasserstoff recuziert. oder

* < L ] ] *



d) dass man zur Herstellung von Verbindungen
der Formel |, in der Y = Hydroxy und Z = Wasser-
stoff bedeuten, eine Verbindung der Formei |, in
der Y und Z zusammen Sauerstoff bedeuten, ka-
talytisch mittels Wasserstoff oder mit einem Re-
duktionsmittel wie Natriumborhydrid reduziert,
und die nach {a)-{d) erhaltenen Verbindungen ge-
gebenentalls in ihre physiologisch vertriglichen
Salze Gbertihrt.

2. Vertahren zur Herstellung von Verbindungen
der Formel | geméss Anspruch 1, dadurch gekenn-
Zeichnet, dass das C-Atom in Position 2 des bicyc-
lischen Ringsystems sowie die mit einem Stern
markierten C-Atome der Seitenkette S-Konfigura-
tion aufweisen.

3. Vertahren zur Herstellung von Verbindungen
der Formel | gemiass Anspruch 1 oder 2, dadurch
gekennzeichnet, dass R, = Wasserstoff ader Ethyl
bedeutet.

4. Verfahren gemiss einem der Anspriche 1 bis
3, dadurch gekennzeichnet, dass
N-(2-S-Carbethoxy-3-phenyi-propyl)-S-alany|-2S,

3aR,7aS-octahydroindol-2-carbonsaure
oder deren physiologisch vertragliches Salz her-
gestellt wird.

5. Verfahren gemdss einem der Anspriiche 1 bis
3, dadurch gekennzeichnet, dass
N-(1-S-Carbethoxy-3-phenyi-propyl)-S-alanyl-2S,

3aS,7aR-octahydroindol-2-carbonsiure
oder deren physiologisch vertriagliches Salz her-
gestellt wird.

6. Verfahren zur Herstellung der Verbindungen
der Formel Il H

3a

(6§+n)a 2

I\

(CH'l)n
H

L1}

N

H

in der die H-Atome an den C-Atomen 3 a und
(6 + n)a zueinander trans-konfiguriert sind und
worin

n=0, 1 oder 2

W’ = Wasserstoff, (C,~C,,)-Alkyl oder (C,~C,q)-
Aralkyl bedeutet,
dadurch gekennzeichnet,

a) dass man eine Verbindung der Formaei IX,

CO,W’

H
Ja 3
(6+n)a X
/ 2
(CH,)a H\N
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worin die H-Atome an den C-Atomen I a und
{6+ n)a zueinander trans-konfiguriert ::-d und
worin n die Zahl 0, 1 oder 2 bedeutet. zcyliert,
anschiiessend mit einem aliphatischen A:xohol in
Gegenwart eines Leitsalzes zu einer Ver=indung
der Formel X,

(CHg)n N OR;

Acyl

worin n die cben genannte Bedeutung hat, Acy!
ein aliphatischer oder aromatischer Acyurest ist
und R, (C,~C/-Alkyl bedeutet, anodisch axydiert,
diese mit Trimethyisilylcyanid in einem aproti-
schen organischen Lsemittel in Gegenwanrt einer
Lewis-Sdure zu einer Varbindung der Formel Xi,

H
3a
6+ l'l)} 2\ Xl
©Ha | N CN
Acyl
worin die H-Atome an den C-Atomen 2 a und

(6+n)a zueinander trans-konfiguriert simd und
worin n die oben genannte Bedeutung hat, um-
setzt und diese durch Einwirkung von Siuren oder
Basen zu einer Verbindung der Formet II* mit
W’ = Wassaerstoff hydrolysiert und letztere gege-
benentalls verestert, oder

b) dass man eine Verbindung der Form=2i XlI,

l
| (6+nja
N/

(CH!)n

Xi

H
NOH

worin die H-Atome an den C-Atomen 3 a3 und
{6 + n)a trans-konfiguriert sind und n die ccen ge-
nannte Bedeutung besitzt in einer B8ecwx.mann-
Umiagerung zu einer Verbindung der Forrel XIli

* € L L] 1] *
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H
/l Al
(cm),/\N o -
"
H

worin n die obengenannte Bedeutung besitzt, urﬁ-
setzt, diese zu einer Verbindung der Formel XIV,

H
/ Hal
Hal
Xiv
(CH.),/\T °

H
H
warin n die obengenannte Badeutung besitzt und

Hal ein Halogenatom bedeutet, halogeniert, diese
Zu einer Verbindung der Formel XV,

H
_ Hal
XV
(CH,),/H\T o

H

worin n und Hai die oben genannten Bedeutungen
besitzen, in einem polaren protischen Ldsungs-
mittel unter Zusatz eines Sdureakzeptors kataly-
tisch reduziert, und diese anschliessend unter
Einwirkung einer Base in einem alkoholischen
Lésungsmittel zu einer Verbindung der Formel HI’
mit W’ = Wasserstoft umsetzt und diese gegebe-
nenfalis verestert, oder

¢) dass man eine Verbindung der Formel XVi,

XVi

(CHa)a N

52

worin n die obengenannte Bedet=ung besitzt mit
Natriumformiat und Ameisensdau—= zu einer Ver-
bindung der unter b) genannten ~>rmet Xl redu-
ziert, und diese, wie unter b) bescnrieben, weiter
umsetzt, oder

- d) dass man Verbindungen cer Formel XXla
oder b, in welcher n vorstehende 3edeutung hat,

XXla

XXib

gegebenenfalis nach Uberfihrung in ihre C,~C,,-
Alkyl- oder C,~C,s-Aralkylester durch katalytische
Hydrierung in Gegenwart von Utergangsmetali-
katalysatoren oder durch Redukion mit Boran-
Amin-Komplexen oder komplexen Sorhydriden in
Verbindungen der Formel Ill’ in weicher

W’ fiir Wasserstoff, Alkyl mit 1 bes 18 C-Atomen
oder Aralkyl mit 7 bis 10 C-Atomen steht, Gber-
fahrt, gegebenentails erhaltene Esaer der Formel
N verseift und, falls W Wasserstci® ist, gegebe-
nentalls 2u Verbindungen der Formed ifl", worin W’
fir Alkyl mit 1 bis 18 C-Atomen oder Araikyl mit 7
bis 10 G-Atomen steht, verestert.

7. Verfahren zur Herstellung eines pharmazeu-
tischen Mittels enthaitend eine Verbindung der
Formel | gemédss einem der Anspriche 1 bis 5,
dadurch gekennzeichnet, dass man diese in eine
geeignete Darreichungsform bring=

8. Verfahren geméass Anspruch 7. dadurch ge-
kennzeichnet, dass man ein Diuretixum zZusetzt.

Claims for the Contracting siates: BE. CH, DE, FR,
GB, IT, L}, Lu, NL, SE

1. A compound of the formula !

3a

(6+nj)a

(CH,),./\ N CO,H
H o v

co-c::H-NH-c';H--: =3-C-X
A, CO,=. Z

LI



in which the hydrogen atoms on the bridgehead C
atoms 3a and (6 + n)a have the trans configuration
relative to one another and wherein

n denotes 0, 1 or 2,

R, denotes methyi,

R, denotes hydrogen, (C,~C,)-alkyl or benzyi,

Y denotes hydrogen or hydroxyl,

Z denotes hydrogen or

Y and Z together denote oxygen and

X denotes phenyi,
and its physiologically acceptable salts.

2. A compound of the formula | as claimed in
claim 1, characterized in that the C atom in posi-
tion 2 of the bicyclic ring system and the C atom
in the side chain labeled with an asterisk have the
S configuration, and its physiologically acceptable
salts.

3. A compound as claimed in claim 1 or 2,
characterized in that R, denotes hydrogen or
ethyl, and its physiologically acceptable salts.

4. N-(1-S-Carboethoxy-3-phenyi-propyi)-S-

alanyl-28,3aR,7aS-octahydroindole-2-carb-

oxylic acid,
and its physiologically acceptabie saits.

5. N-(1-S-Carboethoxy-3-phenyi-propyl)-S-

alanyt-28,3aS,7aR-octahydroindole-2-carb-

oxylic acid, ' _
and its physiologically acceptable saits.

6. A process for the preparation of the com-
pounds of the formuia | as claimed in any of claims
1 to §, which

a) comprises reacting a compound of the for-
muia Il

Y
1

' HO,C—_(;JH-NH-?H—CH,—?—X ]
R, CO.,R, Z

wherein R,, Ry, X, Y and Z have the meanings as
in formula i, with a compound of the formula iil

H
3a

(6+n)a

N

(CHﬁ)n N
!

in which the H atoms on the C atoms 3a and
(6+ma have the trans configuration relative to
one another and wherein

n denotes 0. 1 or 2 and

W denotes a radical which can be cleaved off by
hydrogenolysis or by acid, and subsequently split-
ting off the radical W and, if appropriate, the radi-
cal R, to form the free carboxyl groups, or

b) for the preparation of compounds of the for-
mula |, in which Y and Z together denote oxygen,
‘comprises

b,) reacting a compound of the formuia IV

]
2

co.w
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Co.w

CO-CH-NH,

R,

in which the H atoms on the C atoms 3a and
(6+n)a have the trars configuration relative to
one another and wher=in n and R, have the mean-
ings as in formula | and W has the meaning as in
formuia Iil, with a compound of the formula V,

R;0,C-CH = CH~CO-X V'
wherein R, and X have the meanings as in formuia
1, and subsequently splitting off the radical W and,
it appropriate, also the radical R, to form the free
carboxyl groups, or,

b,) reacting a compound of the farmuia IV men-
tioned under b,) with a compound of the general
formula Vi, wherein R, has the meaning as in
formuia i, and with a compound of the general
formula Vil

QHC-CO,R, X-CO-CH,

vi vii
wherein X has the meaning as in formula |, subse-
quently splitting off the radical W and, if appro-
priate, the radical R, to form the free carboxyl
group, or

c)-for the preparation of compounds of the for-
mula |, in which Y and Z sach denote hydrogen,
comprises

C,) reacting a compound of the formula {V men-

. tioned under b,) with a compound of the formula

Vi

Z0.R,
0= c/

Vil
: \-::H,-CH,-x

wherein R, and X have the meanings as in formuia
1, reducing the Schift's bases obtained and subse-
quently splitting off the radical W and, it appro-
priate, the radical R, to ‘orm the tree carboxyl
groups, or

c,) catalytically reducirg a compound of the
formula | in which Y and Z :ogether denote oxygen,
with hydrogen, or

d) for the preparation of compounds of the for-
mula {, in which Y denotes ~ydroxyl and Z denotes
hydrogen, comprises reducing a compound of the
formula 1, in which Y and Z together denote oxy-
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gen, catalytically with hydrogen or with a reducing
agent, such as sodium borohydride,
and, if appropriate, converting the compounds ob-
tained according to (a)-(d) into their physioiogi-
cally acceptable saits.

7. A compound as claimed in any of claims 1 to
5 for the use as a medicine.

8. A compound as claimed in claim 7 for the use
as a medicine for treating high blood pressure.

9. A compound as claimed in claim 7 or 8 for the
use in combination with a diuretic.

10. A compound of the formula ill’,

H
3a

(6+nja | 5 ¢

(CH,),./H\T CcOo.w'

H

in which the H atom on the C atoms 3a and (6+n)a
have the trans configuration relative to one anoth-
er and in which

n denotes 0, 1 or 2,

W’ denotes hydrogen, (C—C,4)-alkyl or (C,~Cyo)-
aratkyl.

11. A process for the preparation of the com-
pounds of the formula IlI’ as claimed in claim 10
which comprises

a) acylating a compound of the formula IX

H
Ja 3
{6+n)a IX
/ \ 2
(CHy). \N
"
H

wherein the H atom on the C atoms 3a and (6 +n)a
have the trans configuration relative to one anoth-
er and wherein n denotes the number 0, 1 or 2,
subsequently anodically oxidizing the compound
obtained with an aliphatic alcohol in the presence
of a conducting sait to give a compound of the
formula X

(CHa)a ‘N "OR,;

Acyl

- 54
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wherein n has the above-mentioned meaning,
Acyl is an alip~atic or aromatic acyl radical and R,
denotes (C,~C.j-alkyl, reacting this product with
trimethylsilyl =vanide in an aprotic solvent in the
presence of a2 Lewis acid to give a compound of
the formula X!

H

N

(6+nja 2 Xi

I\

(CH,)a H

N CN
Acyl

wherein the H atoms on the C atoms 3a and
(6+n)a have the trans configuration relative to
one another and wherein n has the above-
mentioned meaning and hydrolyzing the latter by
the action of acids or bases to give a compound
of the formula It with W' = hydrogen and if appro-
priate, esterifying the latter, or
b) reacting a compound of the formula Xii

H

3a

(6+n)a Xi

(CHa)a

NOH

wherein the H atoms on the C atoms 3a and
(6 + n)a have the trans configuration and n has the
above-mentionea meaning, in a Beckmann rear-
rangement to give a compound of the formula Xiil

H

Xm

20N .
H

(CF2)a N
|

wherein n has tra above-mentioned meaning, ha-
logenating the .azter to give a compound of the
formuia XIV

T



H
Hal
Hal

Xiv

N o
H

(CHI)n T

H

wherein n has the above-mentioned meaning and
Hal denotes a halogen atom, catalyticaily reduc-
ing the latter in a polar protic solvent with addition
of an acid acceptor to give a compound of the
formula XV

H
Hal
. "XV
(CH.)../H\T o

H

wherein n and Hal have the above-mentioned
meanings, and subsequently reacting the latter in
an alcoholic solvent under the action of a base to
give a compound of the formuia I’ with W' =hy-
drogen and optionaily esterifying the latter, or

¢) reducing a compound of the formula XVI

xvi
(CHa)a o

H

wherein n has the above-mentioned meaning,
with sodium formate and formic acid to give a
compound of the formula Xlil mentioned under b),
and further reacting the latter as described under
b), or

d) converting compounds of the formula XXla or
b, in which n has the previous meaning,

m

XXla

COOH

55

0084 164

XXib

[CHala ril COOH

H

optionalily after conversion into their C,—C,-alkyl
or C,~C,,-aralkyl esters, by catalytic hydrogena-
tion in the presence of transition metal catalysts
or by reduction with borane-amine complexes or
complex borohydrides, into compounds of the for-
muia Il in which W’ represents hydrogen, alkyl
having 1 to 18 C atoms or aralkyl having 7 to 10 C
atoms, saponifying, it appropriate, esters of the
formula I’ and, it W’ is hydrogen, optionally es-
terifying to give compounds of the formula Iil’, in
which n has the previous meaning and W’ rep-
resents alkyl having 1 to 18 C atoms or araikyl
having 7 to 10 C atoms.

12. A pharmaceutical composition containing a
compound as claimed in any of claims 1 to 5.

13. A composition as claimed in claim 12,
characterized in that it additionally contains a
diuretic.

Claims for the Contracting state: Austria

1. A process for the preparation of the com-
pounds of the formula |

H
3a

(6+n)a |
2 L

e |\

H

N COH
LY

CO-(I:H-NH-QH-CH.-(I:-X
R, CO,R, Z

in which the hydrogen atoms on the bridgehead C
atoms 3a and (6+ n)a have the trans configuration
reiative to one another and wherein
n denotes 0, 1 or 2,
R, denotes methyl, :
R, denotes hydrogen, (C,—C,)-alkyl or benzyl,
Y denotes hydrogen or hydroxyl,
Z denotes hydrogen or
Y and Z together denote oxygen and
X denotes phenyl,
and its physiologically acceptable saits, which
a) comprises reacting a compound of the for-
mula il

Y
|
HO,C—(IJH-N H-(EH-CH,-('I-X i
], COR, 2

wherein R,, R,, X. Y and Z have the meanings as
in formula |, with a compound of the tormula ili

AW T



(CH,)a

in which the H atoms on the C atoms 3a and
(6+nja have the trans configuration relative to
one another and wherein '

n denotes 0, 1 or 2 and

W denotes a radical which can be cleaved off by
hydrogenolysis or by acid, and subsequently split-
ting off the radical W and, it appropriate, the radi-
cal R, to form the free carboxyl groups, or

b) tor the preparation of compounds of the for-
mula |, in which Y and Z together denote oxygen,
comprises

b,) reacting a compound of the formula IV

H
3a
8+n
( )a .2 v
{CH,), \N COW
H
CO-CH-NM,

in which the H atoms on the C atoms 3a and
(6+n)a have the trans configuration relative to
one another and wherein n and R, have the mean-
ings as in formula | and W has the meaning as in
formuia Iit, with a compound of the formuia V,

R;0,C-CH = CH-CO-~X v
wherein R, and X have the meanings as in formuila
1, and subsequently splitting off the radical W and,
if appropriate, also the radical R, to form the free
carboxyl groups, or,

b,) reacting a compound of the formula IV men-
tioned under b,) with a compound of the general
formula Vi, wherein R, has the meaning as in
formula I. and with a compound of the generai
formula Vil

OHC-CO,R, X=CO~CH,

Vi Vit

wherein X has the meaning as in formula |, subse-
quently splitting off the radical W and, if approprni-
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ate, the radical R, to form the free carboxy! group,
or

c) for the preparation of compounds of the for-
muia |, in which Y and Z each denote hydrogen,
comprises

¢4) reacting a compound of the formula iV men-
tioned under b,) with a compound of the formuia

vill
/ CO,R,
0=C

\CH,-CH,-_X

wherein R, and X have the meanings as in formula
|, reducing the Schiff's bases obtained and subse-
quently splitting off the radical W and, if appropri-
ate, the radical R; to form the free carboxyi
groups, or

C2) catalytically reducing a compound of the
formula | in which Y and Z together denote oxygen,
with hydrogen, or

d) for the preparation of compounds of the for-
mula |, in which Y denotes hydroxy! and Z denotes
hydrogen, comprises reducing a compound of the
formula |, in which Y and Z together denote oxy-
gen, catalytically with hydrogen or with a reducing
agent, such as sodium borohydride, .
and, if appropriate, converting the compounds ob-
tained according to (a)-{d) into their physiologi-
cally acceptabie saits.

" 2. A process for the preparation of compounds
of the formula | as claimed in claim 1,
characterized in that the C atom in position 2 of the
bicyclic ring system and the C atom in the side
chain labeled with an asterisk have the S con-
figuration.

3. A process for the preparation of compounds
as claimed in ciaim 1 or 2, characterized in that R,
denotes hydrogen or ethyl, and its physiologically
acceptabie salts.

4. A process as claimed in any of claims 1to 3,
characterized in that
N-(1-S-carboethoxy-3-phenyi-propyi)-S-alanyl-

28,3aR,7aS-octahydroindole-2-carboxylic acid
or its physioiogically acceptable sait is prepared.

5. A process as claimed in any of claims 1 to 3,
characterized in that
N-(1-S-carboethoxy-3-phenyl-propyl)-S-alanyi-

28,3a8,7aR-octahydroindole-2-carboxylic acid
or and its physiologically acceptable sait is
prepared.

6. A process for the preparation of compounds
of the formula ilI°,

- VI

H
dJa

’ (6+n)a | 5
N

(CHl)n
H

i
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in which the H atom on the C atoms 3a arc .6+ n)a
have the trans configuration reiative to c~e anoth-
er and in which

n denotes 0, 1 or 2,

W’ denotes hydrogen, (C,—C,,)-alkyl or
aralkyl, which comprises

a) acylating a compound of the formuia IX

C1—C|o)'

H
3a 3
(6+nja IX
) A
(CHy). \N ‘
"
H

wherein the H atom on the C atoms 3a and (6 + n)a
have the trans configuration relative to ane anoth-
er and wherein n denotes the number 0, 1 or 2,
subsequently anodicaily oxidizing the compound
obtained with an aliphatic alcohol in the presence
of a conducting sait to give a compound of the
formula X

(CHi)a N OR,

Acyl

-wherein n has the above-mentioned meaning,

Acyl is an aliphatic or aromatic acyi radical and R,
denotes (C,~C.)-alkyl, reacting this product with
trimethyisilyl cyanide in an aprotic solvent in the
presence of a Lewis acid to give a cormoound of
the formula Xi

Ja

(6+nja |2 Xl

TN\

(CHi)n

N CN

H.‘

Acyl

wherein the H atoms on the C ator~s 3a and
{6+ n)a have the trans configuration -ziative to
one another and wherein n has '~e above-

..S?_
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I

mentioned meaning and hydrolyzing the latter by
the action of acids or bases to give a compound
of the formula IlI’ with W’ = hydrogen and if appro-
priate, esterifying the latter, or

b) reacting a compound of the formula Xli

3a
(6+ n)a

(CH!)n

Xl

NOH

wherein the H atoms on the C atoms 3a and
(6+ n)a have the trans configuration and n has the
above-mentioned meaning, in a Beckmann rear-
rangement to give a compound of the formula XIi{

(\‘

(CHz). N 0

Xin

R
H
wherein n has the above-mentioned meaning, ha-

logenating the latter to give a compound of the
formuia XIV

Hal
Hal
XIv
(CHa \.. o

H

wherein n has the above-mentioned meaning and
Hal denotes a halogen atom, catalyticaily reduc-
ing the latter in a polar protic solvent with addition
of an acid acceptor to give a compound of the
formula XV

H
Hal

Xv

(cH.)./\ o

hoON
|
H
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whnerein n and Hal have the above-mentioned . Revendications pour les Elats contractants: BE,
meanings, and subsequently reacting the latter in CH, DE, FR, GB, IT, Li, Lu, NL, SE
an alcoholic soivent under the action of a base to
give a compound of the formula IH” with W’ = hy- 1. Composé de formule |
drogen and optionally esterifying the latter, or H
¢) reducing a compound of the formula XVI
Ja
(6+ma 9 |
XVi ' (CHz)../\N COH
H Y
(CHala N _ ° co-cI:H-NH-QH-CH,-c::-x
R, COR; 2
H .
dans laquelie les atomes d'hydrogéne sur les ato-
wherein n has the above-mentioned meaning, : mes de carbone de téte de pont 3a et (6+ n)a sont
with sodium formate and formic acid to give a en configuration trans I’un par rapport & I'autre, et
compound of the formula Xill mentioned under b), dans laquelle
and further reacting the latter as described under n=010u2,
b), or R, représente le groupe méthyle,
d) converting compounds of the formula XXlaor - R, représente un atome d'hydrogéne, un
b, in which n has the previous meaning, . groupe alkyle en C,~C, ou benzyle,
Y représente un atome d'hydrogéne ou le
groupe hydroxy,
Z représente un atome d'hydrogéne, ou
Y et Z représentent ensemble un atome d'oxy-
géne, st :
XXla X représents le groupe phényle,
et les seis physiologiquement acceptables de ce-
(CHila °N COOH lusici. -
2. Composé de formuie { selon {a revendication
1, caractérisé en ce que 'atome de carbone en
position 2 du systéme bicyclique, ainsi que les
atomes de carbone de la chaine latérale qui sont
XXib . marqués par un astérisque, présentent ia configu-
ration S, et les seis physiologiquement accépta-
[CH.la N COOH bles de celui-ci.
: | 3. Composé de formuie | selon la revendication
1 ou 2, caractérisé en ce que R, représente un
atome d'hydrogéne ou le groupe éthyle, etles seis
optionally after conversion into their C,~C,s-alky! physiologiquement acceptabies de celui-ci.
or C,—C,e-aralkyl esters, by catalytic hydrogena- 4. Acide N-{1-S-carbéthoxy-3-phényl-propyl)-S-
tion in the presence of transition metal catalysts alanyl-2S,3aR,7aS-octahydro-indole-2-carboxyli-
or by reduction with borane-amine complexes or que, et les seis physiologiquement acceptables de
complex borohydrides, into compounds of the for- celui-ci.
muia 1ii", in which W’ represents hydrogen. alkyl S. Acide N-(1-S-carbéthoxy-3-phényi-propyi)-S-
having 1 to 18 C atoms or aralkyl having7 to 10 C alanyl-28,3aS,7aR-octahydro-indole-2-carboxyli-
atoms, saponifying, if appropriate, esters of the que, et les sels physiologiquement acceptables de
formula I’ and, it W’ is hydrogen, optionaily es- celui-ci.
teritying to give compounds of the formula lIl’, in 6. Procédé pour la préparation des composés
which n has the previous meaning and W’ rep- de formule | selon une des revendications 1 4 5,
resents alkyl having 1 to 18 C atoms or aralkyi caractérisé en ce que
having 7 to 10 C atoms. : a) on fait réagir un composé de formule il
7. A process for the preparation of a phar- . Y

maceutical composition containing a compound of HO. C-CH-NH-CH-CH,-&-X U
the formula | as claimed in any of claims 1 to 5, ! "? ! !
characterized in that this compound is brought in ! COR, Z

a suitable form for_admimstration. dans laquelle R, Ry, X. Y et Z ont les mémes

8. A process’ as claimed in claim 7, significations que dans Ia formule |, avec un com-
characterized in that a diuretic is added. posé de formule Il

N O O
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xI

3a

(6+nja | 5 m

/N

(CHa)a N
H

COow

H

dans laqueile les atomes d'hydrogéne sur les ato-
mes de carbone 3a et (6+n)a sont en configura-
tion trans I'un par rapport a I'autre,

n=010u2 et

W représente un reste séparable par hydrogé-
nolyse ou par voie acide,
et on sépare ensuite le reste W et, éventuelle-
ment, le reste R, pour obtenir les groupes carboxy
libres, ou

b) on fait réagir, pour la préparation des compo-
sés de formule | dans lesquels Y et Z représentent

ensemble un atome d’oxygéne,
b,) un composé de formule IV

H
3a
6+
/ (6+nja 2 v
(CH,), H\T COo,w

dans laqueile les atomes d'hydrogéne sur les ato-
mes de carbone 3a et (6+ n)a sont en configura-
tion trans I'un par rapport A l'autre, et dans Ia-
queile n et R, ont les mémes significations que
dans ia formuile | et W a la méme signification que
dans la formule ill, avec un composé de formule
v

R20,C~CH = CH-CO-X v

dans laquelle R, et X ont les mé&mes significations
que dans la formule |, et on sépare ensuite le reste
W et, éventuellement, aussi le reste R,, pour for-
mer les groupes carboxy libres, ou’

b,) un compose de formule IV indiquée en b,)
avec un composé de formule générale VI

CHC-CO;R, Vi
dans laqueile R, a |la méme signification que dans

la formuie |, et avec un composé de formule gé-
nerale Vi

X=CO-CH, vii

dans laquelle X a la méme signification que dans
la formule |, et on sépare ensuite le reste W et
éventueilement fe reste R,, en formant les grou-
pes carboxy libres, ou

C) pour la préparation des composés de formule
| dans lesquels Y et Z représentent chacun un
atome d’hydrogéne,

¢} on fait réagir un composé de formule IV
indiquée en b,) avec un composé de formule Viil

CO,R,
0= C/

vill

\CH,-CH,—X
dans laquelile R, et X ont les mémes significations
que dans la formuie |, on réduit les bases de Schiff
obtenues et on sépare ensuite le reste W et éven-
tuellement le reste R, en formant les groupes
carboxy libres, ou

C,} on réduit avec de I’'hydrogéne, par voie ca-
talytique, un composé de formule | dans lequel Y
et Z représentent ensemble un atome d’oxygéne,
ou :

-d) pour |a préparation des composés de formuie
| dans lesqueis Y représente un groupe hydroxy
et Z représente un atome d’hydrogéne, on réduit
au moyen d'hydrogéne, par voie catalytique, ou
avec un réducteur tel que le borohydrure de so-
dium, un composé de formule | dans lequel X et
Y représentent ensemble un atome d’oxygéne,
et on transforme éventuellement les composés
obtenus selon (a)—{d) en leurs sels physiologique-
ment acceptables. .

7. Composé selon I'une des revendications 1 4
5, pour utilisation comme médicament.

8. Composé selon la revendication 7, pour uti~’
lisation comme médicament dans le traitement de
I’'hypertension.

9. Composé selon la revendication 7 ou 8, pour
utilisation en association avec un diurétique.

10. Composé de formute I’

H
3a

(6+nja | o n

./\

(CH,)a N
H

COo,w"

H

dans laquelle les atomes d’hydrogéne sur les ato-
mes de carbone Ja et (6 +n)a sont en configura-
tion trans I'un par rapport A l'autre, et dans la-
quelle

n=2010u2

W’ représents un atome d'hydrogéne. un
groupe alkyle en C,~C,, Ou un groupe aralkyle en
CrC

11. Procédé pour i1a préparation des composés
de formule Ill’ selon |a revendication 10, caracté-
risé en ce que

| RED) AR A
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; j | a) on soumet a une acylation un composé de : H
~ formule iX
H 3a
da 3
/ (6+nja Xl
(6+nia o (CHa, Y
/! \ 2 " Now
(cHl)n N

dans laquelle les atomes d'hydrogéne sur les ato-
mes de carbone 3a et {6+ n)a sont en configura-
tion trans I'un par rapport a |'autre, et dans la-
quelle n représente 0, 1 ou 2, on le soumet ensuite
a une oxydation anodique avec un alcool aliphati-
que, en présence d'un sel conducteur, pour obte-
nir un composé de formule X '

H

/|
(CHy)a \N OR,

H
Acyl

dans laguelle n a la signification donnée plus haut,
«acyle» étant un radical acyle aliphatique ou aro-
matique, et R, représente un groupe alkyle en
C,~C., on fait réagir ce composé avec du cyanure
de triméthyisilyle dans un solvant organique apro-
tique, er. présence d'un acide de Lewis, pour
aboutir 4 un composé de formuie XI

H

Ja

(6+nja |5 Xi

2

cHal. | N CN

Acyl

dans laquelle les atomes d'hydrogéne sur |e§ ato-
mes de carbone 3a et (6+n)a sont en configura-
tion trans 'un par rapport a I'autre, et dans Ig—
- quellen ala signification donnée plus_haut, puis
on hydrolyse celui-Ci sous {'action d'acides ou de'
‘bases, pour aboutir a un compose de !c:)rmule ]
dans lequel 'V’ est un atome d'hydro_gene. et on
estéritie aventuellement ce dernier, Ou
b) on ‘ait reagir un composé de formule Xil

dans laquelle les atomes d’hydrogéne sur les-ato-
mes de carbone 3a et (6 + n)a sont en configura-
tion trans et n a la signification donnée plus haut,
dans une transposition de Beckmann, pour abou-
tir 4 un composé de formule Xiil

f .
//l : X
(CHa) \N o
H '!| -

dans laquelle n a ia signification donnée plus haut,
on soumet celui-ci & une halogénation pour abou-
tir a un composé de formule Xiv,

H
y Hal :
Hal
I\,
/
(CHI)N \N o
"

H

dans laquelle n a ia signification donnée plus haut
et Hal représente un atome d’halogéne, on réduit
ce composé par voie catalytique, dans un solvant
polaire protique, en utilisant un accepteur d'acide,

pour aboutir & un composé de formule XV

/&0 ,w

(CHI)A H N

M

dans laqueile n et Hal ont les significations don-
nées plus haut, et on transforme ensuite ceiui-ci.
sous !'eftet d'une base, dans un solvant alcooli-
que, en un composé de formule I’ dans lequel W’
est un atome d'hydrogéne, puis on estéritie éven-
tuellement celui-ci, ou

c) on réduit avec du formiate de sodium et de
I'acide formique un composé de formule XVI

A O



xwi

(CHz)n o

" dans laquelle n a la signitication donnée plus haut,

pour aboutir 2 un composé de formuie Xl indi-
quée en b), et on poursuit la transformation de
celui-ci comme décrit en b), ou

d) on transforme des composés de formule XXla
oub

N XXla
[cutln

COOH

dans lesquelles n a la signification donnée plus
haut, éventueilement aprés conversion en leurs
asters d'alkyle en C~C,, ou d'aralkyle en C,~C,,
par hydrogénation catalytique en présence de ca-
talyseurs 4 base de métaux de transition, ou par
réduction avec des compiexes borane-amine ou
des borohydrures complexes, en composés de

- 61 -
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3a

(6+nja 2 i
(CH.)../ \N CO,H
H Y

. . }
CO-?H-NH-?H-CH,-(I:-X
R, CO.R, Z

dans laquelle les atomes d’hydrogéne sur les ato-
mes de carbone de téte de pont 3a et (6+ n)a sont
en configuration trans I'un par rapport & I'autre, et
dans laqueile

n=2010u2

R, représante le groupe méthyle.

R, représente un atome d'hydrogene. un grou— '
pe aikyle en C,~C, ou benzyle,

Y représente un atome d’hydrogéne ou le grou-
pe hydroxy,

Z représente un atome d’hydrogéne, ou -

YeotZ representent ensemble un atome d'exy-

géne, et

X représente le groupe phényle,
et des sels physiologiquement acceptables de
ceux-ci, caractérisé en ce que

a) on fait réagir un composé de formule Il

Y
HO. G?H-NH—?H-CH.-(‘E if
Ri CO;H, Z :

dans laquelle R,, Ry, X, Y et Z ont les mémes
significations que dans la formule |, avec un com-

posé de formuie I\

formuie III’ dans lesqueis W’ représente un atome

d’hydrogéne, un groupe alkyls ayant de 1 & 18
atomes de carbone ou un groupe aralkyle ayant
de 7 4 10 atomes de carbone, on saponifie éven-
tuellement les esters de formule III’ obtenus et, au
cas ou W’ est un atome d'hydrogéne, on les estéri-
fie eventusilement, pour aboutir 3 des composés
de formule lII' dans lesquels W’ représents un
groupe alkyle ayant de 1 2 18 atomes de carbone
ou un groupe aralkyle ayant de 7 3 10 atomes de
carbone.

12. Produit pharmaceutique contenant un com-
posé selon l'une des revendications 13 5.

13. Produit selon la revendication 12, caractéri-
sé en ce qu'il contient en outre un diurétique.

Revendications pour I'Etat contractant: AT

1. Procédé pour |a préparation des composés
de formule |

H
3a

(6+nja 1]

N

(CH!)Q
H

CO.W

)

dans laquelie ies atomes d’hydrogéne sur les ato-
mes de carbone 3a et (6 +n)a sont en configura-
tion trans l'un par rapport a l'autre,

n=0 10u2 et

W représente un reste séparable par hydrogé-
nolyse ou par voie acide,
et on sépare ensuite le reste W et, éventuelle-
ment, le reste R, pour obtenir les groupes carboxy
libres, ou

b) on fait réagir, pour la préparation des compo-
sés de formule | dans lesquels Y et-Z représentent
ensembie un atome d’oxygéne,

by} un composé de formule IV

o+ € L M §  *



H
3a
+
(6+n)a ) W
(CHy)s \N co.w
H
CO-CH-NH,

Ry

dans laquelle les atomes d'hydrogéne sur les ato-
mes de carbone 3a et (6 + n)a sont en configura-
tion trans I'un par rapport a I'autre, et dans laquel-
ie n et R, ont les mémes significations que dans
la formule | et W a 1a méme signification que dans
la formuie I, avec un composé de formule V

R.0,C-CH = CH-CO-X v

dans laquelle R, et X ont les mémes significations
que dans la formule |, et on sépare ensuite le reste
W at, éventuellement, aussi le reste R,, pour for-
mer les groupes carboxy libres, ou

b,) un composé de formule IV indiquée en b,)
avec un composé de formule généraie Vi

OHC-CO,R, Vi

dans laquelle R, a la mémae signification que dans
la formuie |, et avec un composé de formuie gé-
nérale Vil

X=-CO~-CH, vl

dans laquelle X a la méme signification que dans
ia formule |, et on sépare ensuite |e reste W et
éventuellement le reste R,, en formant les grou-
pes carboxy libres, ou

c) pour ia préparation des composés de formuile
| dans lesquels Y et Z représentent chacun un
atome d’hydrogéne,

¢,) on fait réagir un composé de formuie IV

indiquée en b,) avec un composé de formule Vil

/ cotﬂi
0=¢C Vil

\CH,‘CH,«X

dans laquelle R, et X ont les mémes significations
que dans la formule |, on réduit les bases de Schiff
obtenues et on sépare ensuite le reste W et éven-
tuellement ie reste R, en formant les groupes
carboxy libres, ou

¢.) on réduit avec de I’hydrogéne, par voie ca-
talytique. un composé de formuie | dans lequei Y
et Z représentent ensemblis un atome d'oxygeéne,

T ou

d) pour la préparation des composés de formule
| dans iesquels Y représente un groupe hydroxy
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et Z représente un atome d'hydrogéne, on réduit
au moyen d'hydrogéne, par voie catalytique, ou
avec un réducteur tel que le borohydrure de so-
dium, un composé de formule | dans lequel X et
Y représentent ensemble un atome d’'oxygéne,
et on transforme éventueliement les composés
obtenus selon (a)-{(d) en leurs sels physiclogique-
ment acceptables.

2. Procédé pour la préparation de composés de
formule | selon ia revendication 1, caractérisé en
ce que I'atome de carbone en position 2 du syste-
me bicyclique, ainsi que les atomes de carbone de
la chaine latérale qui sont marqués par un astéris-
que, présentent la configuration S. '

3. Procédé pour la préparation de composés de
formule | seion la revendication 1 ou 2, caractérisé
en ce que R, représente un atome d’hydrogéne ou
le groupe éthyle.

4. Procédé selon I'une des revendications 14 3,
caractérisé en ce que I'on prépare !'acide N-(1-S-
carbéthoxy-3-phényl-propyi)-S-alanyl-
285,3aR,7aS-octahydro-indole-2-carboxylique ou
un sel physiologiquement acceptable de celui-ci.

5. Procédé selon I'une des revendications 14 3,
caractérisé en ce que {'on prépare i"acide N-{1-S-
carbéthoxy-3-phényi-propyl)-S-alanyl-
28,3a8,7aR-octahydro-indole-2-carboxylique ou
un sel physiclogiquement acceptable de celui-ci.

8. Procédé pour la préparation des composés
de formule {II’

H

3a

Q’- nma | 9 n
(CHI)n co!w’
M .

)
H

dans laqueile les atomes d'hydrogéne sur les ato-
mes de carbone 3a et (6 + n)a sont en configura-
tion trans I'un par rapport A I'autre, et dans laquei-
lo

n=0,10u2,

W’ représente un atome d'hydrogéne, un grou-
pe alkyie en C,-C,. ou un groupe aralkyle en
CrCie
caractérisé en ce que

a) on soumet i une acylation un composé de
formule iX

H
3a 3
(6+n)a IX
/ 2
(CHt)n \N
H _ I
H

AR R A



m—,

N

dans laquelle les atomes d'hydrogene sur les ato-
mes de carbone 3a et (6+ n)a sont en configura-
tion trans i'un par rapport i |'autre, et dans laquel-
le n représente 0, 1 ou 2, on le soumet ensuite a
une oxydation anodique avec un alcool aliphati-
que, en présence d’'un sel conducteur, pour obte-
nir un composé de formule X

(CHy)a N OR,

Acyl

dans laquelle n a la signification donnée plus haut,
acyle étant un radical acyle aliphatique ou aroma-
tique, et R, représente un groupe ailkyie en C,—C,,
on fait réagir ce composé avec du cyanure de
triméthylsilyle dans un solvant organique aproti-
que, en présence d'un acide de Lewis, pour abou-
tir 4 un composé de formule XI

H

Ja

(6+nja |o Xi

I\

(CH‘J) L]

N CN
"
Acyl

dans laqueile les atomes d’hydrogéne sur les ato-
mes de carbone 3a et (6 +n)a sont en configura-
tion trans I'un par rapport 4 I'autre, et dans laquei-
le n a la signification donnée plus haut, puis on
hydrolyse celui-ci sous I'action d'acides ou de
bases, pour aboutir & un composé de formuie iil’
dans lequel W’ est un atome d'hydrogéne, et on
estérifie éventusilement ce derrniier, ou
b) on fait réagir un composé de formule Xl

H
3a

(6+n)a X1

(CHz)n

NOH

dans laquelie les atomes d’hydrogéne sur les ato-
mes de carbone la et (6+ n)a sont en configura-
tion trans et n a la signification donnée plus haut,
dans une transposition de Beckmann, pour abou-
tir 8 un composé de formuie Xill

0084 164

H
//1 Xl
(CHa)n \N B ¢
H | :

H

dans laquells n a la signitication donnée plus haut,
on soumet celui-ci & une halogénation pour abou-
tir 4 un composé de formule X1V,

H
Hal
Hal
Xiv
/
(CHa)a \N o
"

H

dans laquelle n a ta signification donnée plus haut
et Hal représente un atome d'halogéne, on réduit
ce composé par voie catalytique, dans un solvant
polaire protique, en utilisant un accepteur d'acide,
pour aboutir 4 un composé de formule XV

(CHi)n H T
H

dans laquelie n et Hal ont les significations don-
nées plus haut, et on transforme ensuite celui-ci,
sous l'effet d'une base, dans un soivant aicooli-
que, en un composé de formuie lil’ dans lequel W’
est un atome d’hydrogéne, puis on estérifie éven-
tueliement celui-ci, ou

¢) on réduit avec du formiate de sodium et de
{"acide formique un composé de formule XV!

m XV
(CHy)a N o
A

* c L M S *



.
v

C)

]

‘dans laqueile n a |a signification donnée plus haut,

pour abautir a2 un composé de tormuie Xiil indi-
quée en b), et on poursuit la transformation de
celui-ci comme décrit en b), ou

d) on transforme des composés de formule XXla
oub

XXla

XXib

[CH‘l]n

CQOH
H

dans lesquelles n a |a signification donnée plus
haut, éventuellement aprés conversion en leurs
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esters d’alkyle en C,~C,, 0u d'araikyle en C,~C,,
par hydrogénation cataiytigue en présence de ca-
talyseurs & base de métaux de transition, ou par
réduction avec des complexes borane-amine ou
des borohydrures complexes, en composés de
formulae IV’ dans lesquels W’ représente un atome
d'hydrogéne, un groupe alkyle ayant de 1 3 18
atomes de carbone ou un groupe aralkyle ayant
de 7 4 10 atomes de carbone, on saponifie éven-
tuellement les esters de formuie IIi’ obtenus et, au
cas ou W’ est un atome d’hydrogéne, on les estéri-
fie éventuellement, pour aboutir & des composés
de formuie [II’ dans lesquels W’ représente un
groupe alkyle ayant de 1 & 18 atomes de carbone
ou un groupe araikyle ayant de 7 & 10 atomes de.
carbone.

7. Procédé pour la préparation d'un produit
pharmaceutique contenant un composé de formu-
le | selon une des revendications 1 4 5, caractérisé
an ce que I'on met celui-ci sous une forme d’admi-
nistration appropriée.

8. Procédé selon la revendication 7, caractérisé
en ce que i'on ajoute un diurétique.
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