
EP 0 300 189 B1 Description This invention relates to new amino acid
derivatives and pharmaceutically acceptable salts thereof. More
particularly, it relates to new amino acid derivatives and pharmaceutically
acceptable salts thereof 5  which have inhibitory activities against renin,
to processes for the preparation thereof, to a pharmaceutical composition
comprising the same and to a method for the treatment of hypertension and
heart failure in human being or animals. One object of this invention is to
provide new and useful amino acid derivatives and pharmaceutically
acceptable salts thereof which possess inhibitory activities against renin,
and which are useful as a 10  hypotensor and a therapeutic agent on heart
failure, especially for oral administration. Another object of this
invention is to provide processes for the preparation of said amino acid
derivatives and salts thereof. A further object of this invention is to
provide a pharmaceutical composition comprising, as an active ingredient,
said amino acid derivatives and pharmaceutically acceptable salts thereof.
15     Still further object of this invention is to provide a therapeutical
method for the treatment of hyperten- sion and heart failure. Some renin
inhibitors possessing similar structures to those of our object amino acid
derivatives have been known as described in European Patent Application
Publication Nos. 172,346 and 229,667. The object amino acid derivatives of
this invention are new and can be represented by the following 20 general
formula [I]: 25 [err] [err] 30                [err] OH wherein 35    [err]
is lower alkyl optionally substituted with a substituent selected from the
group consisting of acyl, hydroxy, lower alkoxy, aryl, lower alkylthio and
a group of the formula: 5 40 [err] in which 45    [err]          is
hydrogen or acyl and is hydrogen or lower alkyl; aryl; or amino optionally
substituted with substituent(s) selected from the group consisting of lower
alkyl and acyl; and R2         is hydrogen or lower alkyl; or [err]   are
taken together with the attached nitrogen atom to form a heterocyclic group
optionally so                substituted with substituent(s) selected from
the group consisting of lower alkyl, hydroxy- (lower)alkyl, lower
alkoxy(lower)alkyl, acyl(lower)alkyl, oxo and acyl; R3         is hydrogen
or lower alkyl; and [err]        is lower alkyl. The object compound [I] or
its salt can be prepared by processes as illustrated in the following
reaction 55 schemes, but preparations of the object compound [I] are not
limited to the following processes. 2    EP 0 300 189 B1 Process 1 



Step 1 5 8 10          [err] [err] [err] [err] [err] or its reactive   or
its reactive          or its salt derivative at      derivative at 25
the carboxy         the amino group group or a salt   or a salt thereof
thereof 30 Step 2 Elimination of the 35
N-protective [err] 40 [err] [err] [err] [err] [IV]
[V] 50 or its salt                            or its salt 55 3    EP 0
300189 B1 Step 3 [err] [err] 10 [err] [err] 15    [err] [err] 20 or its
reactive derivative    or its reactive derivative at the amino group
at the carboxy group 25  or a salt thereof               or a salt thereof
30 [err] 35                                             [err] [err] 



[err] 40                                  [err] Elimination of the
R                             OH N-protective group, 45   if necessary or
its salt so 55    EP 0 300 189 B1 Process 2 5 [err] 10 CH2      CH2
CH2 [err] 6         N-COO-CH-CON-CH-CONH- CH-CH-R 15  [err] [err] [err] 20
or its salt 25
[err] [err] 30             Elimination of the                [err]
N-protective                          [err] group                 [err] R
OH 35 [Ib] or its salt 40  wherein [err]                   is an
N-protective group, [err]                   is hydrogen or an N-protective
group, A                     is lower alkylene, and [err]
are each as defined above. 45     In the above and subsequent description
of the present specification, suitable examples of the various definitions
to be included within the scope of the invention are explained in detail in
the following. The term "lower" is intended to mean a group having 1 to 7
carbon atom(s), unless otherwise provided. Suitable "lower alkyl" may be a
straight or branched one such as methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, tert-butyl, pentyl, isopentyl, hexyl, methylhexyl, heptyl, and
the like. so     Suitable "acyl" and "acyl" moiety in the term
"acyl(lower)alkyl" may be a group of the formula: R9 [err] 55   



EP 0 300 189 B1 [err] wherein [err]         are each hydrogen, aryl,
cyclo(lower)alkyl, a heterocyclic group or lower alkyl optionally
substituted with a substituent selected from the group consisting of lower
alkoxycarbonyl, 5                  lower alkoxy, aryl and a heterocyclic
group, or [err]         are taken together with the attached nitrogen atom
to form a heterocyclic group optionally substituted with lower alkyl, and
[err]         is aryl, cyclo(lower)alkyl, lower alkyl optionally
substituted with a substituent selected from the group consisting of lower
alkoxy and mono- or di(lower)alkylamino, or lower 10                 alkoxy
optionally substituted with a substituent selected from the group
consisting of lower alkanoyl and aryl, amino-protected or unprotected amino
acid residue, or the like. Suitable "aryl" may be phenyl, naphthyl, tolyl,
xylyl, mesityl, cumenyl, and the like, in which preferable one is phenyl.
15     Suitable "cyclo(lower)alkyl" is cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, or the like. Suitable "heterocyclic group" for
[err] and one as a substituent on lower alkyl for [err] may include
saturated or unsaturated, monocyclic or polycyclic one containing at least
one hetero atom such as nitrogen atom, oxygen atom or sulfur atom,
preferably N, 0 and/or S containing 5 or 6 membered heterocyclic group, in
which the most preferable ones are morpholino, pyridyl and thiazolyl. 20
Suitable "lower alkoxy" and "lower alkoxy" moiety in the term "lower
alkoxycarbonyl" may be a straight or branched one such as methoxy, ethoxy,
propoxy, isopropoxy, butoxy, isobutoxy, tert-butoxy, pentyloxy, hexyloxy,
and the like, in which more preferable one may be [err] alkoxy. Suitable
"heterocyclic group" formed by [err] and the attached nitrogen atom may be
morpholino, thiomorpholino, its 1-oxide or 1,1-dioxide,pyrrolidin-1-yl,
pyrazolidin-1-yl, piperidino, piperazin-1-yl, pyrrolin- 25  1-yl,
thiazolidin-3-yl, its 1-oxide or 1,1-dioxide, oxazolidin-3-yl,
perhydropyridazin-1-yl, 1,4-dihydropyridin-1- yl,
1,2,3,6-tetrahydropyridin-1-yl, 1,2,3,4-tetrahydroisoquinolin-2-yl,
1,2,3,4-tetrahydroquinolin-1-yl, hex- amethyleneimino,
1,4-diazabicyclo[4.3.0]nonan-4-yl, and the like. Suitable "mono- or
di(lower)alkylamino" may be methylamino, ethylamino, propylamino,
isopropylamino, butylamino, isobutylamino, dimethylamino, methylethylamino,
methylisopropylamino, 30 diethylamino, or the like. Suitable "lower
alkanoyl" may be formyl, acetyl, propionyl, butyryl, isobutyryl, valeryl,
isovaleryl, pivaloyl, 4-methylvaleryl, or the like. Suitable
"amino-protected or unprotected amino acid residue" may be glycyl, alanyl,
B-alanyl, valyl, leucyl, isoleucyl, histidyl, prolyl, seryl, threonyl,
cystyl, phenylalanyl, aspartyl, glutamyl, tryptophyl, or the 35 like, each
amino group of which may be protected by N-protective group as mentioned
below. Preferred examples of the above-mentioned acyl group may be lower
alkanoyl [e.g. formyl, acetyl, propionyl, butyryl, isobutyryl, valeryl,
isovaleryl, pivaloyl, 4-methylvaleryl, etc.], mono- or di(lower)-
alkylamino(lower)alkanoyl [e.g. methylaminoacetyl, methylaminopropionyl,
dimethylaminobutyryl, etc.], lower alkoxy(lower)alkanoyl [e.g.
methoxyacetyl, methoxypropionyl, ethoxypropionyl, etc.], aroyl [e.g.
benzoyl, 40 toluoyl, etc.], cyclo(lower)alkylcarbonyl [e.g.
cyclopropylcarbonyl, cyclobutylcarbonyl, cyclopentylcarbonyl,
cyclohexylcarbonyl, etc.], amino-protected or unprotected amino acid
residue [e.g. glycyl, benz-oylglycyl, t- butoxycarbonylglycyl,
t-butoxycarbonylleucyl, acetylleucyl, t-butoxycarbonylhistidyl, etc.],
carbamoyl, mono- or di(lower)alkylcarbamoyl [e.g. methylcarbamoyl,
ethylcarbamoyl, propylcarbamoyl, isopropylcarbamoyl, butylcarbamoyl,
pentylcarbamoyl, isobutylcarbamoyl, tert-butylcarbamoyl, dimethylcarbamoyl,
diethylcar- 45 bamoyl, methylethylcarbamoyl, methylisopropylcarbamoyl,
methylisobutylcarbamoyl, etc.], heterocyclic- (lower) alkylcarbamoyl [e.g.
picolylcarbamoyl, pyridylethylcarbamoyl, thiazolylmethylcarbamoyl, mor-
pholinomethylcarbamoyl, morpholinoethylcarbamoyl, etc.],
N-heterocyclic(lower)alkyl-N-lower alkylcar- 



bamoyl [e.g. N-picolyl-N-methylcarbamoyl, N-pyridylethyl-N-methylcarbamoyl,
N-morpholinomethyl-N-ethyl- carbamoyl, N-morpholinoethyl-N-methylcarbamoyl,
etc.], ar(lower)alkylcarbamoyl [e.g. benzylcarbamoyl, 50
phenethylcarbamoyl, benzhydrylcarbamoyl, etc.], N-ar(lower)alkyl-N-lower
alkylcarbamoyl [e.g. N-benzyl-N- methylcarbamoyl,
N-phenethyl-N-methylcarbamoyl, N-phenethyl-N-ethylcarbamoyl, etc.],
N-aryl-N-lower al- kylcarbamoyl [e.g. N-phenyl-N-methylcarbamoyl, etc.],
lower alkoxycarbonyl(lower)alkylcarbamoyl [e.g.
methoxycarbonylmethylcarbamoyl, ethoxycarbonylmethylcarbamoyl,
ethoxycarbonylethylcarbamoyl, etc.], lower alkoxy(lower)alkylcarbamoyl
[e.g. methoxymethylcarbamoyl, methoxyethylcarbamoyl, ethoxypropyl- 55
carbamoyl, etc.], aroylcarbamoyl [e.g. benzoylcarbamoyl, toluoylcarbamoyl,
etc.], heterocycliccarbamoyl [e.g. pyridylcarbamoyl, morpholinocarbamoyl,
thiazolylcarbamoyl, etc.], N-heterocyclic-N-lower alkylcar- bamoyl [e.g.
N-pyridyl-N-methylcarbamoyl, N-thiazolyl-N-methylcarbamoyl, etc.],
heterocycliccarbonyl, pref- erably N-containing heterocyclic-N-ylcarbonyl
which may be substituted with lower alkyl [e.g. mor-    EP 0 300 189 B1
pholinocarbonyl, thiomorpholinocarbonyl, piperidinocarbonyl,
4-methyl-1-piperazinylcarbonyl, 1,2,3,6- tetrahydro-1-pyridylcarbonyl,
etc.], lower alkoxycarbonyl[e.g. methoxycarbonyl, ethoxycarbonyl,
propoxycar- bonyl, isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl,
tert-butoxycarbonyl, pentyloxycarbonyl, hex- yloxycarbonyl, etc.], mono(or
di or tri)halo(lower)alkoxycarbonyl [e.g. iodoethoxycarbonyl,
dichloroethoxycar- 5  bonyl, trichloroethoxycarbonyl,
trifluoromethoxycarbonyl, etc.], hydroxy(lower)alkoxycarbonyl [e.g. hydrox-
ymethoxycarbonyl, hydroxyethoxycarbonyl, hydroxypropoxycarbonyl,
hydroxybutoxycarbonyl, etc.], ar- (lower)alkoxycarbonyl [e.g.
benzyloxycarbonyl, phenethyloxycarbonyl, 4-nitrobenzyloxycarbonyl,
tritylox- ycarbonyl, benzhydryloxycarbonyl, etc.], lower alkenyloxycarbonyl
[e.g. vinyloxycarbonyl, allyloxycarbonyl, etc.], lower
alkanoyl(lower)alkoxycarbonyl [e.g. acetylmethoxycarbonyl,
propionylmethoxycarbonyl, ac- 10  etylethoxycarbonyl, etc.], lower
alkylsulfonyl [e.g. mesyl, ethylsulfonyl, propylsulfonyl,
isopropylsulfonyl, butylsulfonyl, isobutylsulfonyl, tertbutylsulfonyl,
pentylsulfonyl, hexylsulfonyl, etc.], arylsulfonyl [e.g. phenyl- sulfonyl,
tosyl, etc.], or the like. Suitable "lower alkylthio" may be a straight or
branched one such as methylthio, ethylthio, propylthio, isopropylthio,
butylthio, isobutylthio, tert-butylthio, pentylthio, hexylthio, and the
like, in which more prefer- 15  able one may be [err] alkylthio. Suitable
"heterocyclic group" formed by [err] and the attached nitrogen atom can be
referred to the ones formed by [err] and the attached nitrogen atom as
exemplified above. Suitable "hydroxy(lower)alkyl" may be hydroxymethyl,
hydroxyethyl, hydroxypropyl, hydroxyisopropyl, hydroxybutyl, and the like.
20      Suitable "lower alkoxy(lower)alkyl" may be methoxymethyl,
ethoxymethyl, methoxyethyl, ethoxyethyl, methoxypropyl, and the like.
Suitable "N-protective group" may be substituted or unsubstituted lower
alkanoyl [e.g. formyl, acetyl, propionyl, trifluoroacetyl, etc.],
phthaloyl, lower alkoxycarbonyl [e.g. tert-butoxycarbonyl, tert-amyloxycar-
bonyl, etc.], substituted or unsubstituted aralkyloxycarbonyl [e.g.
benzyloxycarbonyl, p-nitrobenzyloxycar- 25  bonyl, etc.], substituted or
unsubstituted arenesulfonyl [e.g. benzenesulfonyl, tosyl, etc.],
nitrophenylsulfenyl, aralkyl [e.g. trityl, benzyl, etc.] or the like.
Suitable "lower alkylene" may be a straight or branched one such as
methylene, ethylene, trimethylene, tetramethylene, pentamethylene,
hexamethylene, propylene, methylmethylene, ethylmethylene, propyl-
methylene, and the like, in which more preferable one may be [err] alkylene
and the most preferable ones 30  are methylene, ethylene, trimethylene,
tetramethylene and methylmethylene. Suitable pharmaceutically acceptable
salts of the object compounds [I] are conventional non-toxic salts and
include an organic acid addition salt [e.g. formate, acetate,
trifluoroacetate, maleate, tartrate, methanesulfonate, benzenesulfonate,
toluenesulfonate, etc.], an inorganic acid addition salt [e.g. hydrochlo-
ride, hydrobromide, sulfate, phosphate, etc.], a salt with an amino acid
[e.g. aspartic acid salt, glutamic acid 



35  salt, etc.], or the like. The processes for preparing the object
compounds [I] are explained in detail in the following. Process 1 40  Step
1 The compound [IV] or its salt can be prepared by reacting a compound [II]
or its reactive derivative at the carboxy group or a salt thereof with a
compound [III] or its reactive derivative at the amino group or a salt
thereof. 45     Suitable salts of the compound [IV] can be referred to the
ones as exemplified for the compound [I]. Suitable reactive derivative at
the carboxy group of the compound [II] may include an acid halide, an acid
anhydride, an activated amide, an activated ester, and the like. Suitable
examples of the reactive derivatives may be an acid chloride; an acid
azide; a mixed acid anhydride with an acid such as substituted phosphoric
acid [e.g. dialkylphosphoric acid, phenylphosphoric acid,
diphenylphosphoric acid, dibenzyl- 50  phosphoric acid, halogenated
phosphoric acid, etc.], dialkylphosphorous acid, sulfurous acid,
thiosulfuric acid, sulfuric acid, sulfonic acid [e.g. methanesulfonic acid,
etc.], aliphatic carboxylic acid [e.g. acetic acid, propionic acid, butyric
acid, isobutyric acid, pivalic acid, pentanoic acid, isopentanoic acid,
2-ethylbutyric acid, trichloroacetic acid, etc.] or aromatic carboxylic
acid [e.g. benzoic acid, etc.]; a symmetrical acid anhydride; an activated
amide with imidazole, 4-substituted imidazole, dimethylpyrazole, triazole
or 55  tetrazole; or an activated ester [e.g. cyanomethyl ester,
methoxymethyl ester, dimethyliminomethyl [err] N = CH-] ester, vinyl ester,
propargyl ester, p-nitrophenyl ester, 2,4-dinitrophenyl ester,
trichlorophenyl ester, pentachlorophenyl ester, mesylphenyl ester,
phenylazophenyl ester, phenyl thioester, p-nitrophenyl thioester, p-cresyl
thioester, carboxymethyl thioester, pyranyl ester, pyridyl ester, piperidyl
ester, 8-quinolyl 7    - EP 0 300 189 B1 thioester, etc.], or an ester with
a N-hydroxy compound [e.g. N,N-dimethylhydroxylamine, 1 -hydroxy-2-(1H)-
pyridone, N-hydroxysuccinimide, N-hydroxyphthalimide,
1-hydroxy-1H-benzotriazole, etc.]. and the like. These reactive derivatives
can optionally be selected from them according to the kind of the compound
[II] to be used. 5      Suitable salts of the compound [II] and its
reactive derivative may be a base salt such as an alkali metal salt [e.g.
sodium salt, potassium salt, etc.], an alkaline earth metal salt [e.g.
calcium salt, magnesium salt, etc.], an ammonium salt, an organic base salt
[e.g. trimethylamine salt, triethylamine salt, pyridine salt, picoline
salt, dicyclohexylamine salt, N,N'-dibenzylethylenediamine salt, etc.], or
the like, and an acid addition salt as exemplified for the compound [I]. 10
Suitable reactive derivative at the amino group of the compound [III] may
include Schiff's base type imino or its tautomeric enamine type isomer
formed by the reaction of the compound [III] with a carbonyl compound such
as aldehyde, ketone or the like; a silyl derivative formed by the reaction
of the compound [III] with a silyl compound such as
bis(trimethylsilyl)acetamide, mono(trimethylsilyl)acetamide, bis-
(trimethylsilyl)urea or the like; a derivative formed by reaction of the
compound [III] with phosphorus 15 trichloride or phosgene, and the like.
Suitable salts of the compound [III] and its reactive derivative can be
referred to the ones as exemplified for the compound [I]. The reaction is
usually carried out in a conventional solvent such as water, alcohol [e.g.
methanol, ethanol, etc.] , acetone, dioxane, acetonitrile, chloroform,
methylene chloride, ethylene chloride, 20 tetrahydrofuran, ethyl acetate,
N,N-dimethylformamide, pyridine or any other organic solvent which does not
adversely influence the reaction. These conventional solvent may also be
used in a mixture with water. In this reaction, when the compound [II]  is
used in a free acid form or its salt form, the reaction is 



preferably carried out in the presence of a conventional condensing agent
such as N,N-dicyclohexylcar- bodiimide;
N-cyclohexyl-N'-morpholinoethylcarbodiimide;
N-cyclohexyl-N'-(4-diethylaminocyclohexyl)- 25 carbodiimide;
N,N'-diethylcarbodiimide, N,N-diisopropylcarbodiimide;
N-ethyl-N'-(3-dimethylaminopropyl)- carbodiimide;
N,N'-carbonylbis-(2-methylimidazole);
pentamethyleneketene-N-cyclohexylimine; diphenyl- ketene-N-cyclohexylimine;
ethoxyacetylene; 1-alkoxy-1-chloroethylene; trialkyl phosphite, ethyl poly-
phosphate; isopropyl polyphosphate; phosphorus oxychloride (phosphoryl
chloride); phosphorus trichloride; diphenyl phosphorylazide; thionyl
chloride; oxalyl chloride; lower alkyl haloformate [e.g. ethyl
chloroformate, 30 isopropyl chloroformate, etc.]; triphenylphosphine;
2-ethyl-7-hydroxybenzisoxazolium salt; 2-ethyl-5-(m-sul-
fophenyl)isoxazolium hydroxide intramolecular salt;
1-(p-chlorobenzenesulfonyloxy)-6-chloro-1 H-ben- zotriazole; so-called
Vilsmeier reagent prepared by the reaction of N,N-dimethylformamide with
thionyl chloride, phosgene, trichloromethyl chloroformate, phosphorus
oxychloride, oxalyl chloride, etc.; or the like. The reaction may also be
carried out in the presence of an inorganic or organic base such as an
alkali 35  metal bicarbonate, tri(lower)alkylamine, pyridine,
N-(lower)alkylmorpholine, N,N-di(lower)alkylbenzylamine, or the like. The
reaction temperature is not critical, and the reaction is usually carried
out under cooling to warming. 40 Step 2 The compound [V] or its salt can be
prepared by subjecting a compound [IV] or its salt to elimination reaction
of the N-protective group. Suitable salts of the compound [V] can be
referred to the ones as exemplified for the compound [I]. 45     This
reaction is carried out in accordance with a conventional method such as
hydrolysis, reduction or the like. The hydrolysis is preferably carried out
in the presence of a base or an acid including Lewis acid. Suitable base
may include an inorganic base and an organic base such as an alkali metal
[e.g. sodium, potassium, etc.], an alkaline earth metal e.g. magnesium,
calcium, etc.], the hydroxide or carbonate or so  bicarbonate thereof,
hydrazine, trialkylamine [e.g. trimethylamine, triethylamine, etc.],
picoline, 1,5- diazabicyclo[4.3.0]non-5-ene, 1,4-diazabicyclo[2.2.2]octane,
1,8-diazabicyclo[5.4.0]undec-7-ene, or the like. Suitable acid may include
an organic acid [e.g. formic acid, acetic acid, propionic acid,
trichloroacetic acid, trifluoroacetic acid, etc.], an inorganic acid [e.g.
hydrochloric acid, hydrobromic acid, sulfuric acid, hydrogen chloride,
hydrogen bromide, hydrogen fluoride, etc.] and an acid addition salt
compound [e.g. ss pyridine hydrochloride, etc.]. The elimination using
Lewis acid such as trihaloacetic acid [e.g. trichloroacetic acid,
trifluoroacetic acid, etc.] or the like is preferably carried out in the
presence of cation trapping agents [e.g. anisole, phenol, etc.]. 8    EP 0
300 189 B1 Process A 5                                      Formation of
carbamoyloxy group 10 [err]                                    [err] 15
I   12 [err] 20 or its  salt 



25 30 35 40 45 50 55 10    EP 0 300 189 B1 Process B 5
[err] [err] [err] 10     [err] or its reactive derivative           or its
reactive derivative at the carboxy group                 at the amino group
or a salt thereof                    or a salt thereof 20 25
[err] 9         [err] [err] 30 Process C Elimination of the carboxy-
protective group 40 [err] 45 [err] or its salt 50 wherein R12
is protected carboxy, and [err]and A   are each as defined above. Among the
compound [VII], some of them are new and can be prepared by processes as
illustrated in 55 the followong reaction schemes.    EP 0 300 189 B1
Process D [err] or its reactive derivative    or its reactive derivative at
the carboxy group          at the amino group 



or a salt thereof             or a salt thereof 15 20
[err] [err] 25 Process E 30                         Elimination of the
N-protective group                          2 35    [err] [err] [err] 40
or its salt 45 50 55 12    EP 0 300 189 B1 Process F 2
2 [err] [err] [err]
N-A 10            [err] or its reactive                or its reactive
derivative                     derivative or a at the amino group  salt
thereof or a salt thereof 20           Process  G [err] 25
Lower  alkylation [err] 30 Process H 35
Elimination of the N-protective 2            group [err] [err] 45
or  its  salt wherein is acyl, 50    [err]                           is
lower alkyl, and [err] and A   are each as defined above. Suitable
"protected carboxy" may be carboxy group protected by conventional
protective group such as lower alkoxycarbonyl [e.g. methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, 



butoxycarbonyl, sec-butoxycarbonyl, isobutoxycarbonyl, tert-butoxycarbonyl,
pentyloxycarbonyl, neopen- 55 tyloxycarbonyl, hexyloxycarbonyl, etc.],
optionally substituted ar(lower)alkoxycarbonyl for example, mono or di or
triphenyl(lower)alkoxycarbonyl which may be substituted with nitro [e.g.
benzyloxycarbonyl, 4- nitrobenzyloxycarbonyl, benzhydryloxycarbonyl,
trityloxycarbonyl, etc.l, or the like. 13    EP 0 300 189 B1 The
above-mentioned processes for preparing the starting compounds are
explained in detail in the following. Process A 5 The compound [IX] can be
prepared by subjecting a compound [VII] or its salt and a compound [VIII]
to formation reaction of carbamoyloxy group. Suitable salts of the compound
[VII] can be referred to the ones as exemplified for the compound [I]. This
reaction is carried out in the presence of reagent which introduces
carbonyl group such as 10 phosgene, haloformate compound [e.g. ethyl
chloroformate, trichloromethyl chloroformate, etc.], N,N'-
carbonyidiimidazole, metal carbonyl compounds [e.g. cobalt carbonyl,
manganese carbonyl, etc.], a com- bination of carbon monoxide and catalysts
such as palladium chloride, etc., or the like. This reaction is usually
carried out in a solvent such as dioxane, tetrahydrofuran, benzene,
toluene, chloroform, methylene chloride, N,N-dimethylformamide or any other
organic solvent which does not 15 adversely influence the reaction. The
reaction temperature is not critical and the reaction is usually carried
out under cooling to heating. Process B 20     The compound [IXa] can be
prepared by reacting a compound [X] or its reactive derivative at the
carboxy group or a salt thereof with a compound [XI] or its reactive
derivative at the amino group or a salt thereof. Suitable salts of the
compound [X] and its reactive derivative can be referred to the base salts
as exemplified for the compound [II]. 25     Suitable salts of the
compounds [XI] and its reactive derivative can be referred to the ones as
exemplified for the compound [I]. This reaction can be carried out in
substantially the same manner as Step 1 in Process 1, and therefore the
reaction mode and reaction conditions [e.g. reactive derivatives,
condensing agents, solvents, reaction temperature, etc.] of this reaction
are to be referred to those as explained in Step 1 in Process 1. 30 Process
C The compound [VI] or its salt can be prepared by subjecting a compound
[IX] to elimination reaction of the carboxy-protective group. 35     This
reaction can be carried out in substantially the same manner as Step 2 in
Process 1, and therefore the reaction mode and reaction conditions [e.g.
bases, acids, reducing agents, catalysts, solvents, reaction temperature,
etc.] of this reaction are to be referred to those as explained in Step 2
in Process 1. Process D 40 The compound [XIII] can be prepared by reacting
a compound [XII] or its reactive derivative at the carboxy group or a salt
thereof with a compound [XI] or its reactive derivative at the amino group
or a salt thereof. Suitable salts of the compound [XII] and its reactive
derivative can be referred to the base salts as 45 exemplified for the
compound [II]. 



This reaction can be carried out in substantially the same manner as Step 1
in Process 1, and therefore the reaction mode and reaction conditions [e.g.
reactive derivatives, condensing agents, solvents, reaction temperature,
etc.] of this reaction are to be referred to those as explained in Step 1
in Process 1. so Process E The compound [VIIa] or its salt can be prepared
by subjecting a compound [XIII] to elimination reaction of the N-protective
group. Suitable salts of the compound [VIIa] can be referred to the ones as
exemplified for the compound [I]. 55     This reaction can be carried out
in substantially the same manner as Step 2 in Process 1, and therefore the
reaction mode and reaction conditions [e.g. bases, acids, reducing agents,
catalysts, solvents, reaction temperature, etc.] of this reaction are to be
referred to those as explained in Step 2 in Process 1. 14    EP 0 300 189
B1 Process F The compound [XVI] can be prepared by reacting a compound
[XIV] or its reactive derivative at the amino group or a salt thereof with
a compound [XV] or its reactive derivative or a salt thereof. 5
Suitable salts of the compound [XIV] and its reactive derivative can be
referred to the ones as exempified for the compound [I]. Suitable salts of
the compound [XV] and its reactive derivative can be referred to the base
salts as exemplified for the compound [II]. This reaction can be carried
out in substantially the same manner as Step 1 in Process 1, and therefore
10  the reaction mode and reaction conditions [e.g. reactive derivatives,
condensing agents, solvents, reaction temperature, etc.] of this reaction
are to be referred to those as explained in Step 1 in Process 1. Process G
15     The compound [XVIb] or its salt can be prepared by subjecting a
compound [XVIa] or its salt to lower alkylation reaction. Suitable lower
alkylating agents to be used in this reaction may be lower alkyl halide
[e.g. methyl iodide, ethyl iodide, propyl iodide, butyl iodide, butyl
chloride, pentyl chloride, etc.], or the like. This reaction is usually
carried out in the presence of a base such as an alkali metal [e.g. sodium,
20 potassium, etc.], an alkaline earth metal [e.g. magnesium, calcium,
etc.], the hydride or hydroxide thereof, alkali metal alkoxide [e.g. sodium
methoxide, sodium ethoxide, potassium tert-butoxide, etc.], or the like.
This reaction is usually carried out in a conventional solvent such as
water, alcohol [e.g. methanol, ethanol, propanol, etc.], tetrahydroturan,
dioxane, ethyl acetate, methylene chloride, N,N-dimethylfor- mamide,
dimethyl sulfoxide, diethyl ether or any other organic solvent which does
not adversely influence 25  the reaction. And in case that the
above-mentioned lower alkylating agent is in liquid, it can be also used as
a solvent. The reaction temperature is not critical, and the reaction is
usually carried out under cooling, at ambient temperature or under warming
or heating. 30  Process H The compound [VIIb] or its salt can be prepared
by subjecting a compound [XVI] to elimination reaction of the N-protective
group. Suitable salts of the compound [VIIb] can be referred to the ones as
exemplified for the compound [I]. 35     This reaction can be carried out
in substantially the same manner as Step 2 in Process 1, and therefore the
reaction mode and reaction conditions [e.g. bases, acids, reducing agents,
catalysts, solvents, reaction temperature, etc.] of this reaction are to be
referred to those as explained in Step 2 in Process 1. The compounds
obtained by the above processes can be isolated and purified by a
conventional method such as pulverization, recrystallization, column
chromatography, reprecipitation, or the like. 



40     It is to be noted that the compound [I] and the other compounds may
include one or more stereoisomers due to asymmetric carbon atoms, and all
of such isomers and mixture thereof are included within the scope of this
invention. The object compounds [I] and pharmaceutically acceptable salts
thereof possess strong inhibitory activities against renin, and useful as a
hypotensor and a therapeutic agent on heart failure, especially for 45
oral administration. For therapeutic purpose, the compounds [I] and
pharmaceutically acceptable salts thereof of the present invention can be
used in a form of pharmaceutical preparation containing one of said
compounds, as an active ingredient, in admixture with a pharmaceutically
acceptable carrier such as an organic or inorganic solid or liquid
excipient suitable for oral, parenteral or external administration. The
pharmaceutical 50  preparations may be capsules, tablets, dragees,
granules, solution, suspension, emulsion, or the like. If desired, there
may be included in these preparations, auxiliary substances, stabilizing
agents, wetting or emulsifying agents, buffers and other commonly used
additives. While the dosage of the compounds [I] will vary depending upon
the age and condition of the patient, an average single dose of about 0.1
mg, 1 mg, 10 mg, 50 mg, 100 mg, 250 mg, 500 mg and 1000 mg of 55  the
compound [I] may be effective for treating hypertension and heart failure.
In general, amounts between 0.1 mg/body and about 1,000 mg/body may be
administered per day. In order to illustrate the usefulness of the object
compound [I], the pharmacological test data of some representative
compounds of the compound [I] are shown in the following. 15    EP 0 300189
B1 Test Compounds (1)
2(S)-[[err]-(2(S)-Morpholinocarbonyloxy-3-phenylpropionyl)-L-histidyllamino
-1-cyclohexyl-3(S)-hydroxy- 6-methylheptane 5    (2)
2(S)-[[err]-(2(S)-Morpholinocarbonyloxy-3-phenylpropeonyl)-[err]-mthyl-L-hi
stidyl]amino-1-cyclohexyl-3- (S)-hydroxy-6-methylheptane (3)
2(S)-[[err]-2(S)-(N-Methoxycarbonylmethyl-N-methylaminocarbonyloxy)-3-pheny
lpropionyl}-[err]-methyl- L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane (4)
2(S)-[[err]-{2(S)-(2(R)-Methoxycarbonylpyrrolidine-1
-carbonyloxy)-3-phenylpropionyl}-N-methyl-L- 10    histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane (5)
2(S)-[[err]-[2(S)-{N-(2-Morpholinocarbonylethyl)-N-methylaminocarbonyloxy}-
3-phenylpropionyl]-[err]- methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane (6)
2(S)-[[err]-[2(S)-{N-(2-Dimethylaminocarbonylethyl)-N-methylaminocarbonylox
y}-3-phenylpropionyl]-[err]- methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane 15    (7)
2(S)-[[err]-[2(S)-{N-(Dimethylaminocarbonylmethyl)-N-methylaminocarbonyloxy
}-3-phenylpropionyl]-[err]- methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane (8)
2(S)-[N-[(2(S)-{N-(4-Picolylaminocarbonylmethyl)-N-methylaminocarbonyloxy}-
3-phenylpropionyl]- [err]-methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane (9)
2(S)-[[err]-{2(S)-(2(R)-Dimethylaminocarbonylpyrrolidine-1-carbonyloxy)-3-p
henylpropionyl}-[err]-methyl- 20    L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane (10)
2(S)-[[err]-{2(S)-(6(S)-2-Oxo-1,4-diazabicyclo[4.3.0]
nonane-4-carbonyloxy)-3-phenylpropionyl}-[err]-
methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane (11)
2(S)-[[err]-(2(S)-(4-Methyl-3-oxopiperazine-1
-carbonyloxy)-3-phenylpropionyl}-[err]-methyl-L-histidyl]- amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane 25   (12)
2(S)-[[err]-{2(S)-(3-Oxopiperazine-1
-carbonyloxy)-3-phenylpropionyl}-[err]-methyl-L-histidyl]amino-1-
cyclohexyl-3(S)-hydroxy-6-methylheptane 



(13)
2(S)-[[err]-2(S)-(N-lsobutoxycarbonylmethyl-N-methylaminocarbonyloxy)-3-phe
nylpropionyl)-[err]-
methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane (14)
2(S)-[[err]-{2(S)-(N-Methyl-N-phenethyloxycarbonylmethylaminocarbonyoxy)-3-
phenylpropionyl}-[err]- 30
methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane (15)
2(S)-[[err]-[2(S)-{N-Methyl-N-(2-oxopropoxycarbonylmethyl)aminocarbonyloxy}
-3-phenylpropionyl]-[err]- methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane (16)
2(S)-[[err]-[2(S)-[N-{2-(Ethoxycarbonylmethylaminocarbonyl)ethyl}-N-methyla
minocarbonyloxy]-3- phenylpropionyl][err]-methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane 35    (17)
2(S)-[[err]-[2(S)-[N-)2-(2-Picolylaminocarbonyl)ethyl)-N-methylaminocarbony
loxy}3-phenylpropionyl]- [err]-methyl-L-histidyllamino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane (18)
2(S)-[[err]-[2(S)-{N-(2-Thiomorpholinocarbonylethyl)-N-methylaminocarbonylo
xy}-3-phenylpropionyl]- [err]-methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane (19)
2(S)-[[err]-[2(S)-{N-(2-Morpholinocarbonylethyl)-N-methylaminocarbonyloxy}-
3-phenylproplonyl]L- 40
histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane (20)
2(S)-[[err]-{2(S)-(N'lsobutoxycarbonyl-N,N'-dimethylhydrazinocarbonyloxy)-3
-phenylpropionyl}-[err]- methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane (21)
2(S)-[[err]-[2(S)-{N'-(Isopropylcarbamoyl)-N,N'-dimethylhydrazinocarbonylox
y}-3-phenylpropionyl]-[err]- methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane 45   (22)
2(S)-[[err]-(2(S)-(2-Isopropylcarbamoylpyrazolidine-1-carbonyloxy)-3-phenyl
propionyl}-[err]-methyl-L- histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane (23)
2(S)-[[err]-[2(S)-[N-Methyl-N-[2-{N-(morpholinocarbonyl)-N-methylamino}ethy
l]aminocarbonyloxy]-3-
phenylpropionyl]-[err]-methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-
methylheptane (24)
2(S)-[[err]-[2(S)-[N-Methyl-N-{2-(N-isobutyryl-N-methylamino)ethyl}aminocar
bonyloxy}3- 50    phenylpropionyl]-[err]-methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane (25)
2(S)-[[err]-[2(S)-N-Methyl-N-{2-(N-isovaleryl-N-methylamino)ethyl-aminocarb
onyloxy]-3-
phenylpropionyl][err]-methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-m
ethylheptane (26)
2(S)-[[err]-[2(S)-[N-(2-(N-Methyl-N-phenylcarbamoyl)ethyl}-N-methylaminocar
bonyloxy]-3- phenylpropionyl]-[err]-methyl-L-histidyl]amino-
-cyclohexyl-3(S)-hydroxy-6-methylheptane 55   (27)
2(S)-[[err]-[2(S)-[N-{2-(N-Methyl-N-isobutylcarbamoyl)ethyl}N-methylaminoca
rbonyloxy]-3- phenylpropionyl]-[err]-methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane (28)
2(S)-[[err]-{2(S)-(3-Oxopiperidinocarbonyloxy)-3-phenylpropionyl}-[err]-met
hyl-L-histidyl]amino-1 - cyclohexyl-3(S)-hydroxy-6-methylheptane    EP 0
300 189 B1 (29)
2(S)-[[err]-[2(S)-[N-{4-(N-Methyl-N-isopropylcarbamoyl)butyl}-N-methylamino
carbonyloxy]-3- phenylpropionyl]-[err]-methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane (30)
2(S[[err]-[2(S)-{N-(4-Isopropylcarbamoylbutyl)-N-methylaminocarbonyloxy}-3-
phenylpropionyl]-[err]-
methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane 5    (31)
2(S)-[[err]-[2(S)-[N-Methyl-N-[3-{N-(morpholinocarbonyl)-N-methylamino}prop
yl]aminocarbonyloxy]-3- phenylpropionyl][err]-methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane (32)
2(S)-[[err]-[2(S)-{N-Methyl-N-(3-morpholinocarbonylpropyl)aminocarbonyloxy}
-3-phenylpropionyl]-[err]- methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane (33)
2(S)-[[err]-[2(S)-[N-Methyl-N-{3-(N-isopropyl-N-methylcarbamoyl)propyl}amin
ocarbonyloxy]-3- 10    phenylpropionyl]-[err]-methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane (34)
2(S)-[[err]-[2(S)-[N-Methyl-N-[4-{N-(morpholinocarbonyl)-N-methylamino}buty
l]aminocarbonyloxy]-3- phenylpropionyl]-[err]-methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane (35)
2(S)-[[err]-2(S)-{N-(4-Morpholinocarbonylbutyl)-N-methylaminocarbonyloxy}-3
-phenylpropionyl]-[err]- 



methyl-L-histidyl]amino-1 -cyclohexyl-3(S)-hydroxy-6-methylheptane 15
(36)
2(S)-[[err]-[2(S)-N'-(Morpholinocarbonyl)-NN-dimethylhydrazinocarbonyloxy}-
3-phenylpropionyl]-L-
histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane (37)
2(S)-[[err]-[2(S)-[N-[2-[N-{2-(2-Pyridyl)ethyl}-N-methylaminocarbonyljethyl
]-N-
methylaminocarbonyloxy]-3-phenylpropionyl]-[err]-methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6- methylheptane 20   (38)
2(S)-[[err]-t2(S)-[N-{2-(1,2,3,6-Tetrahydropyridine-1-carbonyl)ethyl}-N-met
hylaminocarbonyloxy]-3- phenylpropionyl]-[err]-methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane (39)
2(S)-[[err]-[2(S)-{N-(2-lsopropylaminocarbonylethyl)-N-methylaminocarbonylo
xy}-3-phenylpropionyl]- [err]-methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane (40)
2(S)-[[err]-[2(S)-{N-(2-lsopropylsulfonylethyl)-N-methylaminocarbonyloxy}-3
-phenylpropionyl]-[err]- 25
methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane Test 1
Test Method 30 Human plasma was collected from male volunteers pretreated
with no drugs and used as a pool. Disodium salt of
ethylenediaminetetraacetic acid (EDTA) was used as the anticoagulant.
Plasma renin activity was measured as the rate of angiotensin I (Ang I)
formation after incubation ([err]) of the endogenous renin and
angiotensinogen in plasma at pH 6.0. The incubation mixture contained 250
ul of 35  plasma, 5 ul of (phenylmethyl)sulfonyl fluoride, 30 ul of buffer
(sodium, potassium-phosphate, pH 6.0). and 15 ul of an appropriate
concentration of test compound in 50% ethyl alcohol-water vehicle. The Ang
I formed after 90 minutes of incubation was measured by radioimmunoassay
(RIA) which was carried out with a commercial kit, RENCTK 100 (manufactured
by Commissariat A L'energic Atomique). Samples were incubated in duplicate
and each tube was measured in duplicate in the RIA. Percentage inhibition
of plasma 40  renin activity was calculated by comparing the amount of Ang
I produced with and without a test compound. The concentration of test
compound that inhibited plasma renin activity by 50% ([err]) was determined
by Probit method. 45 50 55 17    EP 0 300 189 B1 Test Results 5
Test Compound              [err]   (M) (1)                [err] (2)
[err] 10 (3) (4) (5) 20 25 30 35 40 45 



50 55 18    EP 0 300 189 B1 (6)                4.1 x 10-8 (7)
[err] (8) (9) 10 (10) (11) 15                        (12) (13) (14) 20
(15) (16) (17) (18) (19) 30                        (20) (21) (22) (23) (24)
(25) 40 (26)                2.4 x 10-8 (27) 45                        (28)
(29) (30) 50                        (31) 55    EP 0 300189 B1 (32)
[err] (33) (34) (35) 10                         (36) (37) (38)
[err] (39) (40) 



20 Test 2 25 Test Method Male or female cynomolgus monkeys (Macaca
fascicularis) weighing about 2.5-3.5 kg were used. Sodium depletion was
achieved by administering furosemide, 15 mg/kg subcutaneously one day
before and then 10 mg/kg intravenously 30 minutes before the administration
of the test compound. 30     Test compounds were dissolved in diluted
equimolar hydrochloric acid (pH 5-6) and orally administered to conscious
and trained monkeys placed in restraining chairs with pneumatic cuff
positioned around the arm for oscillometric measurement of mean arterial
blood pressure (MAP) (Model BP-203 NPJ, manufac- tured by Nippon Colin).
The MAP was measured at 0 (predosing base line), 0.5, 1, 2, 3, 4 and 6
hours after administration of 35  the test compound. The maximum
hypotensive effect was calculated as the maximum percentage fall of MAP
from the pretreatment value. Blood samples were collected at 0, 0.5, 1, 2,
4 and 6 hours after dosing from the antecubital vein of the monkey into
disodium salt of EDTA coated tubes, centrifuged for 10 min.(3000 rpm,
[err]) and plasma was obtained for determination of plasma renin activity
(PRA). PRA was measured as the rate of Ang I formation 40 with the same
principle as illustrated in Test 1. 100 ul of sample plasma was mixed with
100 ul of the solution of angiotensinase inhibitors (3mM 8-hydroxyquinoline
sulfate and 5mM 2,3-dimercaptopropanol, SB-REN-1, SORIN BIOMEDICA, Italy).
Half (100 ul) of the mixture was incubated at [err] for one hour and Ang I
formed was determined by a commercial RIA kit (DINABOTT). The remaining
half (100 ul) of the reaction mixture was kept at [err] for one hour to
measure and correct for the preexisting Ang I in the 45 plasma. Percentage
inhibition of PRA was calculated by the following formula: [err] 50 [err]
the amount of angiotensin I formed by incubation at [err] of plasma
collected before dosing the test compound the amount of angiotensin I
formed by keeping at [err] of plasma collected before dosing the 55
test compound the amount of angiotensin I formed by incubation at [err] of
plasma collected after dosing the test compound the amount of angiotensin I
formed by keeping at [err] of plasma collected after dosing the test 20
EP 0 300 189 B1 compound. Test Results 5 Test Compound   Dose [mg/kg(po)]
Maximum hypotensive  Maximum inhibition of effect (%)          PRA (%) (5)
32                   18                  92 (23)             3.2
19                  99 (24)             3.2                 15
93 The following Preparations and Examples are given for the purpose of
illustrating preferable prepara- 15  tions of the object compounds [I], and
preparations of said compounds are not limited to the following
Preparations and Examples. In the following Preparations and Examples,
Kieselgel 60F 254 (Trademark: manufactured by Merck & Co.) (thickness: 0.25
mm) was used as TLC plate. 



20  Preparation 1 To a mixture of N-t-butoxycarbonyl-N-methyl-B-alanine
(1.02 g) and morpholine (0.48 g) in dry methylene chloride was added
N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide hydrochloride (1.05 g), and
the mixture was stirred at ambient temperature overnight. After evaporation
of the solvent, the residue was 25  dissolved in ethyl acetate. The
solution was washed with 1% citric acid aqueous solution, saturated sodium
bicarbonate solution, and saturated sodium chloride solution. Then the
solution was dried over magnesium sulfate and concentrated under reduced
pressure to give 4-(N-t-butoxycarbonyl-N-methyl-B-alanyl)- morpholine (1.36
g). Rf:   0.57 (methanol/chloroform, 10%, V/V) Preparation 2 A solution of
4-(N-t-butoxycarbonyl-N-methyl-B-alanyl)morpholine (1.37 g) in
trifluoroacetic acid (20 ml) 35  was stirred at [err] for 1 hour. The
solvent was evaporated to give 4-(N-methyl-B-alanyl)morpholine
trifluoroacetic acid salt (1.44 g). Rf:   0.17 (chloroform: methanol:
acetic acid, 8:1:1, V/V) Preparation 3 40 The following compounds were
obtained according to a similar manner to that of Preparation 1. (1)
4-(N-t-Butoxycarbonyl-N-methyl-B-alanyl)thiomorpholine (798 mg) was
obtained from N-t-butoxycar- bonyl-N-methyl-B-alanine (610 mg) and
thiomorpholine (372 mg). Rf:   0.79 (chloroform:methanol, 9:1, V/V) 45
(2) 2-[(N-t-Butoxycarbonyl-N-methyl-B-alanyl)aminolthiazole (639 mg) was
obtained from N-t-butoxycar- bonyl-N-methyl-B-alanine (610 mg) and
2-aminothiazole (361 mg). Rf:   0.63 (chloroform:methanol, 9:1, VN) (3)
2-[(N-t-Butoxycarbonyl-N-methyl-B-alanyl)aminomethyl]pyridine (902 mg) was
obtained from N-t- butoxycarbonyl-N-methyl-B-alanine (610 mg) and
2-picolylamine (389 mg). Rf:   0.55 (chloroform:methanol, 9:1, VN) (4)
4-[2-(N-t-Butoxycarbonyl-N-methyl-B-alanyl)aminoethyl]morpholine (931 mg)
was obtained from N-t- butoxycarbonyl-N-methyl-B-alanine (610 mg) and
4-(2-aminoethyl)morpholine (469 mg). Rf:   0.53 (chloroform:methanol, 9:1,
VN) (5)
2-[2-{N-(N-t-Butoxycarbonyl-N-methyl-B-alanyl)-N-methylamino}ethyl]pyridine
(1.08 g) was obtained 55   from N-t-butoxycarbonyl-N-methyl-B-alanine (711
mg) and 2-(2-methylaminoethyl)pyridine (572 mg). Rf:  0.61
(chloroform:methanol, 9:1, V/V) (6)
1-(N-t-Butoxycarbonyl-N-methyl-B-alanyl)-4-methylpiperazine (460 mg) was
obtained from N-t-butox- ycarbonyl-N-methyl-B-alanine (711 mg) and
4-methylpiperazine (421 mg). Rf:   0.45 (chloroform:methanol, 9:1, V/V) 21
EP 0 300 189 B1 (7)
2-[N-(N-t-Butoxycarbonyl-N-methyl-B-alanyl)-N-methylamino]pyridine (324.3
mg) was obtained from N-t-butoxycarbonyl-N-methyl-B-alanine (508 mg) and
2-(methylamino)pyridine (325 mg). Rf:   0.63 (chloroform:methanol, 9:1, VN)
(8) 3-[(N-t-Butoxycarbonyl-N-methyl-B-alanyl)aminomethyl]pyridine (1.03 g)
was obtained from N-t-butox- 5    ycarbonyl-N-methyl-B-alanine (711 mg) and
3-picolylamine (454 mg). Rf:   0.43 (chloroform:methanol, 9:1, V/V) (9)
1-(N-t-Butoxycarbonyl-N-methyl-B-alanyl)-1,2,3,6-tetrahydropyridine (645
mg) was obtained from N-t- butoxycarbonyl-N-methyl-B-alanine (813 mg) and
1,2,3,6-tetrahydropyridine (399 mg). Rf:   0.68 (chloroform:methanol, 9:1,
VN) 



10   (10) N-Isopropyl-[err]-t-butoxycarbonyl-[err]-methyl-B-alaninamide(893
mg) was obtained from N-t-butoxycar- bonyl-N-methyl-B-alanine (813 mg) and
isopropylamine (284 mg). Rf:   0.62 (chloroform:methanol, 9:1, VN) (11)
(N-t-Butoxycarbonyl-N-methyl-B-alanyl)glycine ethyl ester (830 mg) was
obtained from N-t-butox- ycarbonyl-N-methyl-B-alanine (600 mg) and glycine
ethyl ester hydrochloride (495 mg). 15      Rf:   0.50 (ethyl acetate) (12)
N,N-Dimethyl-[err]-t-butoxycarbonyl-[err]-methyl-B-alaninamide (1.15 g) was
obtained from N-t-butox- ycarbonyl-N-methyl-[err]-alanine (1.02 g) and
dimethylamine hydrochloride (0.45 g). Rf:   0.50 (methanol/chloroform, 10%,
V/V) (13) 4-(N-t-Butoxycarbonylsarcosyl)morpholine (386 mg) was obtained
from N-t-butoxycarbonylsarcosine 20   (284 mg) and morpholine (144 mg) Rf:
0.66 (methano/chloroform, 10%, VN) (14)
4-(N-t-Butoxycarbonyl-N-methyl-D-alanyl)morpholine (738.4 mg) was obtained
from N-t-butoxycar- bonyl-N-methyl-D-alanine (610 mg) and morpholine (290
mg). Rf:  0.41 (ethyl acetate:n-hexane, 3:1, V/V) 25   (15)
2-[N-(N-t-Butoxycarbonylsarcosyl)-N-methylamino]ethylbenzene (897.4 mg) was
obtained from N-t- butoxycarbonylsarcosine (568 mg) and
N-methyl-N-phenethylamine (446 mg). Rf:   0.47 (ethyl acetate:n-hexane,
3:1, V/V) (16) N,N-Dimethyl-[err]-t-butoxycarbonylsarcosinamide (1.08 g)
was obtained from N-t-butoxycarbonylsar- cosine (0.95 g) and dimethylamine
hydrochloride (0.45 g). 30      Rf:   0.41 (methanol/chloroform, 10%, V/V)
(17) N-n-Butyl-[err]-t-butoxycarbonylsarcosinamide (581 mg) was obtained
from N-t-butoxycarbonylsar- cosine (473 mg) and n-butylamine (201 mg). Rf:
0.50 (ethyl acetate:benzene:acetic acid, 20:20:1, VN) (18)
4-[(N-t-Butoxycarbonylsarcosyl)aminomethyl]pyridine (595.3 mg) was obtained
from N-t-butoxycar- 35    bonylsarcosine (473 mg) and 4-picolylamine (297
mg). mp:   [err] Rf:   0.50 (methanol:chloroform, 1:6, VN) (19)
N,N-Dimethyl-[err]-t-butoxycarbonyl-D-prolinamide (559.1 mg) was obtained
from N-t-butoxycarbonyl- D-proline (455 mg) and dimethylamine hydrochloride
(180 mg). 40      Rf:   0.27 (ethyl acetate:benzene:acetic acid, 20:20:1,
V/V) t-Butoxycarbonyl groups of the compounds obtained in this Preparation
were eliminated according to a similar manner to that of Preparation 2, and
thus obtained trifluoroacetic acid salt compounds were used as starting
compounds in Preparation 33. 45 Preparation 4 (1) To a solution of
N-t-butoxycarbonylsarcosinal (1.50 g) and glycine methyl ester
hydrochloride (1.63 g) in methanol (60 ml) was added a solution of sodium
cyanoborohydride (544 mg) in methanol (10 ml) at ambient temperature. The
mixture was stirred overnight at the same temperature. After evaporation of
so   the solvent, the residue was dissolved in ethyl acetate (50 ml), and
the solution was washed with 1M sodium bicarbonate solution and water
successively, dried over magnesium sulfate, and concentrated under reduced
pressure. The residue was purified with silica gel column chromatography
(chloroform as eluent) to give
N-[2-(N-t-butoxycarbonyl-N-methylamino)ethyl]glycine methyl ester (1.04 g)
as an oil. Rf:   0.69 (chloroform:methanol:acetic acid, 8:1:1, V/V) 55
(2) A solution of N-[2-(N-t-butoxycarbonyl-N-methylamino)ethyl]glycine
methyl ester (1.06 g) in trifluoroacetic acid (15 ml) was stirred at [err]
for 1 hour. After evaporation of the solvent in vacuo, the residue was
dissolved in 6N ammonia in methanol (20 ml). The solution was stirred at
ambient temperature for 30 minutes, and concentrated in vacuo to give
1-methyl-2-piperazinone (490 mg) as an 22  



EP 0 300 189 B1 oil. Rf:   0.28 (chloroform:methanol, 10:1, V/V)
Preparation 5 5 (1) N-(N-t-Butoxycarbonyl-2(S)-pyrrolidinylmethyl)glycine
methyl ester (808 mg) was obtained according to a similar manner to that of
Preparation 4-(1) from N-t-butoxycarbonylprolinal (1.99 g) and glycine
methyl ester hydrochloride (1.88 g). Rf:  0.31 (ethyl acetate) 10   (2)
6(S)-2-Oxo-1,4-diazabicyclo[4.3.0]nonane (410 mg) was obtained according to
a similar manner to that of Preparation 4-(2) from
N-(N-t-butoxycarbonyl-2(S)-pyrrolidinylmethyl)glycine methyl ester (800
mg). Rf:   0.52 (chloroform:methanol:acetic acid, 8:1:1, V/V) 75
Preparation 6 To a solution of N,N'-dimethylhydrazine dihydrochloride (940
mg) and triethylamine (2.15 g) in methylene chloride (30 ml) which was
cooled to [err], was added isobutyl chloroformate (970 mg). The mixture was
stirred at [err] for 1 hour. After evaporation of the solvent, the residue
was dissolved in ethyl 20 acetate (50 ml) and the solution was washed with
1 M sodium bicarbonate solution and water successively, and dried over
sodium sulfate. The solvent was evaporated to give
N-isobutoxycarbonyl-N,N'-dimethyl- hydrazine (922 mg) as an oil. Rf:   0.78
(chloroform:methanol, 10:1, V/V) 25 Preparation 7 The following compounds
were obtained according to a similar manner to that of Preparation 6. (1)
N-(Morpholinocarbonyl)-N,N'-dimethylhydrazine (1.70 g) was obtained from
N,N'-dimethylhydrazine dihydrochloride (1.33 g) and morpholinocarbonyl
chloride (1.50 g). 30      Rf:   0.52 (chloroform:methanol, 10:1, V/V) (2)
N-Benzyloxycarbonyl-N,N'-dimethylhydrazine (4.78 g) was obtained
N,N'-dimethylhydrazine dihydrochloride (4.00 g) and benzyloxycarbonyl
chloride (4.8 ml). Rf:   0.56 (chloroform:methanol, 10:1, V/V) (3)
1-Benzyloxycarbonylpyrazolidine (8.26 g) was obtained from pyrazolidine
dihydrochloride (5.81 g) 35    and benzyloxycarbonyl chloride (6.624 g).
Rf:  0.61 (chloroform:methanol, 9:1, V/V) (4)
1-Benzyloxycarbonylperhydropyridazine (9.20 g) from perhydropyridazine
dihydrochloride (6.68 g) and benzyloxycarbonyl chloride (7.123 g). Rf:
0.29 (n-hexane:ethyl acetate, 1:1, V/V) 40 Preparation 8 To a solution of
NN'-dimethylhydrazine dihydrochloride (1.33 g) and triethylamine (2.02 g)
in dry tetrahydrofuran (20 ml) which was cooled to [err], was added
isopropyl isocyanate (851 mg). The mixture 45 was stirred at [err] for 2
hours. After evaporation of the solvent, the residue was dissolved in ethyl
acetate (50 ml). The solution was washed with 1 M sodium bicarbonate
solution and water successively, and dried over magnesium sulfate. The
solvent was evaporated to give N-(isopropylcarbamoyl)-N,N'-dimethyl-
hydrazine (771 mg) as an oil. Rf:   0.48 (chloroform:methanol, 10:1, V/V)
50 Preparation 9 N-(Benzylcarbamoyl)-N,N'-dimethylhydrazine (1.07 g) was
obtained according to a similar manner to 



that of Preparation 8 from N,N'-dimethylhydrazine dihydrochloride (1.33 g)
and benzyl isocyanate (1.33 g). 55    Rf:  0.47 (chloroform:methanol, 10:1,
V/V) 23    EP 0 300 189 B1 Preparation 10 To a solution of
N-benzyloxycarbonyl-N,N'-dimethylhydrazine (1.2 g) in dry tetrahydrofuran
(20 ml) was added methyl isocyanate (352 mg) at [err]. The mixture was
stirred at [err] for 6 hours. After evaporation of 5  the solvent, the
residue was dissolved in ethyl acetate (50 ml). The solution was washed
with 5% hydrochloric acid, 1M sodium bicarbonate solution and water
successively, and dried over magnesium sulfate. After evaporation of the
solvent, the residue was dissolved in methanol (20 ml) and water (2 ml).
The solution was hydrogenated over 10% palladium on carbon (100 mg) at 3
atmospheric pressure of hydrogen for 1 hour. The solution was filtered and
concentrated in vacuo to give N-(methylcarbamoyl)-N,N'- 10
dimethylhydrazine (592 mg) as an oil. Rf:   0.42 (chloroform:methanol,
10:1, VN) Preparation 11 15     The following compounds were obtained
according to a similar manner to that of Preparation 10. (1) 1
-Isopropylcarbamoylpyrazolidine (845 mg) from 1
-benzyloxycarbonylpyrazolidine (1.237 g) and isopropyl isocyanate (510.6
mg). Rf:  0.52 (chloroform:methanol, 9:1, V/V) (2)
1-Methylcarbamoylpyrazolidine (774 mg) from 1-benzyloxycarbonylpyrazolidine
(1.237 g) and methyl 20   isocyanate (354 ul). Rf:   0.42
(Chloroform:methanol, 9:1, V/V) Preparation 12 25     To a solution of
N-benzyloxycarbonyl-N,N'-dimethylhydrazine (1.6 g) in toluene (30 ml) was
added trichloromethyl chloroformate (0.553 ml). After the solution was
refluxed for 30 minutes, dimethylamine (672 mg) and triethylamine (2.0 g)
was added thereto at [err]. The reaction mixture was stirred at ambient
temperature for 2 hours. After evaporation of the solvent, the residue was
dissolved in ethyl acetate (50 ml). The solution was washed with 5%
hydrochloric acid, 1M sodium bicarbonate solution and water succes- 30
sively, and dried over magnesium sulfate. After evaporation of the solvent,
the residue was dissolved in methanol (20 ml) and water (20 ml). The
solution was hydrogenated over 10% palladium on carbon (100 mg) at 3
atmospheric pressure of hydrogen for 1 hour. The solution was filtered and
concentrated in vacuo to give
N-(N,N-dimethylcarbamoyl)-N,N'-dimethylhydrazine (820 mg) as an oil. Rf:
0.47 (chloroform:methanol, 10:1, V/V) 35 Preparation 13 To a solution of
N-t-butoxycarbonylsarcosinal (3.46 g) in dry tetrahydrofuran (100 ml) which
was cooled to -78 C, was added dropwise a solution of isopentylmagnesium
bromide prepared from isopentyl bromide 4o  (30.8 g) and magnesium (4.86 g)
in dry tetrahydrofuran (200 ml). After the addition was complete, the
reaction mixture was allowed to warm to ambient temperature and stirred at
the same temperature for 4 hours. After saturated aqueous ammonium chloride
(200 ml) was added thereto, the resulting mixture was extracted with
diethyl ether (300 ml x 2). The combined extract was dried over magnesium
sulfate and concentrated under reduced pressure. The residue was purified
with silicagel column chromatography (20% 45  ethylacetate  in  n-hexane
as  eluent) to  give  1-(N-t-butoxycarbonyl-N-methylamino)-2-hydroxy-5-
methylhexane (3.96 g). Rf:   0.53 (hexane:ethyl acetate 2:1, V/V)
Preparation 14 



50 To a solution of
1-(N-t-butoxycarbonyl-N-methylamino)-2-hydroxy-5-methylhexane (2.45 g) and
triethylamine (3.03 g) in dimethyl sulfoxide (20 ml) was added sulfur
trioxide pyridine complex (4.77 g) under ice-bath cooling. After the
mixture was stirred at ambient temperature overnight, the reaction mixture
was poured into ice-water (100 ml). The mixture was extracted with diethyl
ether (100 ml x 2). The extract 55 was washed with water, dried over
magnesium sulfate, and concentrated under reduced pressure. The residue was
purified with silica gel column chromatography (20% ethyl acetate in
n-hexane as eluent) to give
1-(N-t-butoxycarbonyl-N-methylamino)-2-oxo-5-methylhexane (2.15 g). Rf:
0.73 (hexane:ethyl acetate, 5:2, VN) 24    EP 0 300 189 B1 Preparation 15
To a solution of N-t-butoxycarbonyl-N,N'-dimethylethylenediamine (1.0 g)
and triethylamine (537 mg) in methylene chloride (20 ml) which was cooled
to [err], was added morpholinocarbonyl chloride (794 mg). 5  The mixture
was stirred at [err] for 1 hour. After evaporation of the solvent, the
residue was dissolved in ethyl acetate (30 ml) and the solution was washed
with 5% hydrochloric acid, 1M sodium bicarbonate solution and water
successively, and dried over magnesium sulfate. Evaporation of the solvent
gave N-t-
butoxycarbonyl-N'-(morpholinocarbonyl)-N,N'-dimethylethylenediamine (1.11
g) as an oil. Rf:   0.62 (chloroform:methanol, 10:1, VN) 10 Preparation 16
The following compounds were obtained according to a similar manner to that
of Preparation 15. (1)
N-t-Butoxycarbonyl-N'-isobutyryl-N,N-dimethylethylenediamine (1.42 g) from
N-t-butoxycarbonyl- 15    N,N'-dimethylethylenediamine (1.2 g) and
isobutyryl chloride (668 ml). Rf:  0.31 (n-hexane:ethyl acetate, 1:1, V/V)
(2) N-t-Butoxycarbonyl-N'-isovaleryl-N,N-dimethylethylenediamine (1.17 g)
from N-t-butoxycarbonyl-N,N'- dimethylethylenediamine (850 mg) and
isovaleryl chloride (0.55 ml) Rf:   0.75 (chloroform:methanol, 10:1, V/V)
20   (3)
1-[N-(t-Butoxycarbonyl)-N-methylaminol-4-[N-(morpholinocarbonyl)-N-methylam
ino]butane (478 mg) from
1-[N-(t-butoxycarbonyl)-N-methylamino]-4-methylaminobutane (500 mg) and
morpholinocarbonyl chloride (363 mg). Rf:   0.30 (ethyl acetate) (4)
1-[N-(t-Butoxycarbonyl)-N-methylamino-3-[N-(morpholinocarbonyl)-N-methylami
nolpropane (930 mg) 25   from
1-[N-(t-butoxycarbonyl)-N-methylamino]-3-methylaminopropane (600 mg),
morpholinocarbonyl chlo- ride (444 mg) and triethylamine (301 mg) Rf:
0.34 (ethyl acetate) (5)
1-[N-(t-Butoxycarbonyl)-N-methylamino]-5-[N-(morpholinocarbonyl)-N-methylam
ino]pentane (881 mg) from
1-[N-(t-butoxycarbonyl)-N-methylamino]-5-methylaminopentane (576 mg),
morpholinocarbonyl chlo- 30   ride (374 mg) and triethylamine (253 mg). Rf:
0.74 (Chloroform:methanol, 10:1, VN) Preparation 17 35     To a mixture of
5-(N-t-butoxycarbonylamino)valeric acid (2.173 g) and morpholine (1.045 g)
in anhy- drous methylene chloride (22 ml) was added
N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide hydrochloride (2.30 g)
portionwise at [err]. After being stirred for 3 hours at the same
temperature, the solvent was evaporated in vacuo and the residue was
dissolved in ethyl acetate (100 ml) and water (100 ml). The organic layer
was washed with 0.5N hydrochloric acid (100 ml), water (100 ml), aqueous
sodium 



40  bicarbonate (100 ml), water (100 ml) and brine (100 ml) successively,
and dried over magnesium sulfate. Evaporation of the solvent gave
4-[5-(N-t-butoxycarbonylamino)valeryl]morpholine (1.668 g) as an oil. Rf:
0.37 (ethyl acetate) Preparation 18 45 To a solution of
4-[5-(N-t-butoxycarbonylamino)valeryl]morpholine (1.656 g) in dry
N,N-dimethylfor- mamide (20 ml) were added sodium hydride (60% dispersion
in mineral oil : 347 mg) and methyl iodide (2.462 g) at [err] under
nitrogen atmosphere. After being stirred for 6 hours at room temperature,
the reaction mixture was added to ethyl acetate (200 ml) and water (200
ml). The organic layer was washed 50  with 0.5N hydrochloric acid (200 ml),
water (200 ml), aqueous sodium bicarbonate (200 ml), water (200 ml) and
brine (200 ml) successively, and dried over magnesium sulfate. Evaporation
of the solvent gave 4-[5-
(N-methyl-N-t-butoxycarbonylamino)valeryl]morpholine (1.093 g) as an oil.
Rf:   0.38 (ethyl acetate) 55 Preparation 19 To a mixture of
N-t-butoxycarbonyl-N-methyl-B-alanine (6.097 g) and triethylamine (4.18 ml)
in ethyl acetate (60 ml) was added 2-bromoacetophenone (5.972 g)
portionwise at [err]. After being stirred over 25    EP 0 300 189 B1 night
at ambient temperature, the solvent was evaporated and the resulting
residue was dissolved in ethyl acetate (200 ml). The solution was washed
with 0.5N hydrochloric acid (200 ml), water (200 ml) aqueous sodium
bicarbonate (200 ml), water (200 ml) and brine (200 ml) successively, and
dried over magnesium sulfate. Evaporation of the solvent gave
N-t-butoxycarbonyl-N-methyl-B-alanine phenacyl ester (8.54 g) as 5  an oil.
Rf    0.53 (n-Hexane:ethyl acetate, 1:1, V/V`) Preparation 20 10   (1)
N-isopropyl-5-(N-t-butoxycarbonylamino)valeramide (1.524 g) was obtained
according to a similar manner to that of Preparation 17 from
5-(N-t-butoxycarbonylamino)valeric acid (2.173 g) and isopropylamine (673
mg). mp:   93.5-95 C Rf:   0.46 (ethyl acetate) 15   (2)
N-isopropyl-N-methyl-5-(N-methyl-N-t-butoxycarbonylamino)valeramide (1.399
g) was obtained ac- cording to a similar manner to that of Preparation 18
from N-isopropyl-5-(N-t-butoxycarbonylamino)- valeramide (1.502 g) and
methyl iodide (4.951 g). Rf:   0.19 (n-Hexane:ethyl acetate, 1:1, V/V) 20
Preparation 21 (1) Methyl 5-(N-t-butoxycarbonyl-N-methylamino)valerate (563
mg) was obtained according to a similar manner to that of Preparation 18
from 5-(N-t-butoxycarbonylamino)valeric acid (2.716 g) and methyl iodide
(14.20 g). 25      Rf:   0.62 (n-Hexane:ethyl acetate, 1:1, V/V) (2) A
mixture of methyl 5-(N-t-butoxycarbonyl-N-methylamino)valerate (557 mg) in
methanol (6 ml) and 1 N sodium hydroxide solution (3.41 ml) was stirred at
ambient temperature for 1 hour. The solution was concentrated in vacuo, and
the residue was poured into water (20 ml) and diethyl ether (20 ml). The
aqueous layer was separated and acidified with 1N hydrochloric acid, and
extracted with ethyl acetate 30   (20 ml x 3). The extract was collected
and washed with water (40 ml x 2) and brine (40 ml) successively, and dried
over magnesium sulfate. Evaporation of the solvent gave
5-(N-t-butoxycarbonyl-N- methylamino)valeric acid (470 mg) as an oil. 



Rf:   0.43 (chloroform:methanol:acetic acid, 16:1:1, VN) (3)
N-isopropyl-5-(N-t-butoxycarbonyl-N-methylamino)valeramide (384 mg) was
obtained according to a 35    similar manner to that of Preparation 17 from
5-(N-t-butoxycarbonyl-N-methylamino)valeric acid (454 mg) and
isopropylamine (132 mg). Rf:   0.17 (n-Hexane:ethyl acetate, 1:1, V/V)
Preparation 22 40 (1) 4-[4-(N-t-Butoxycarbonylamino)butyryl]morpholine
(1.73 g) was obtained according to a similar manner to that of Preparation
17 from 4-(N-t-butoxycarbonylamino)butyric acid (2.03 g) and morpholine
(0.88 g). Rf:   0.50 (chloroform:methanol, 10:1, VN) 45   (2)
4-[4-(N-t-Butoxycarbonyl-N-methylamino)butyryl]morpholine was obtained
according to a similar man- ner to that of Preparation 18. Rf:   0.58
(chloroform:methanol, 10:1, V/V) Preparation 23 50 (1)
N-isopropyl-4-(N-t-butoxycarbonyl-N-methylamino)butyramide (3.13 g) was
obtained according to a similar manner to that of Preparation 17 from
4-(N-t-butoxycarbonyl-N-methylamino)butyric acid (3.26 g) and
isopropylamine (0.91 g). Rf:   0.62 (chloroform:methanol, 10:1, VN) 55
(2) N-isopropyl-N-methyl-4-(N-t-butoxycarbonyl-N-methylamino)butyramide was
obtained according to a similar manner to that of Preparation 18. Rf:
0.72 (chloroform:methanol, 10:1, V/V) 26    EP 0 300 189 B1 Preparation 24
(1) N-t-Butoxycarbonyl-N-methyl-B-alanine methyl ester (15.12 g) was
obtained according to a similar manner to that of Preparation 18 from
N-t-butoxycarbonyl-B-alanine (28.38 g) and methyl iodide (102.1 5    g).
Rf:  0.61 (n-hexane:ethyl acetate, 1:1, V/V) (2) To a solution of
N-t-butoxycarbonyl-N-methyl-B-alanine methyl ester (3.911 g) in methanol
(20 ml) and water (20 ml) was added sodium borohydride (6.81 g) portionwise
at [err] and the mixture was stirred at room temperature for 3 hours. The
solution was concentrated in vacuo, and the residue was 10    portioned
between ethyl acetate (100 ml) and 0.5N hydrochloric acid (100 ml). The
separated organic layer was washed with 0.5N hydrochloric acid (100 ml),
water (100 ml), aqueous sodium bicarbonate (100 ml), water (100 ml) and
brine (100 ml) successively,and dried over magnesium sulfate. Evaporation
of the solvent gave 3-(N-t-butoxycarbonyl-N-methylamino)propanol (2.48 g)
as an oil. Rf:   0.28 (n-hexane:ethyl acetate, 1:1, V/V) 15   (3) A
solution of 3-(N-t-butoxycarbonyl-N-methylamino)propanol (2.40 g) and
triethylamine (2.07 g) in methylene chloride (25 ml) was cooled to 0 * C
and treated with methanesulfonyl chloride (1.883 g). After being stirred
for 1 hour at 0-4 C, the solution was evaporated in vacuo. The residue was
partitioned between ethyl acetate (25 ml) and water (50 ml). The separated
organic layer was washed with 0.5N hydrochloric acid (50 ml), water (50
ml), aqueous sodium bicarbonate (50 ml), water (50 ml) and brine 20   (50
ml) successively, and dried over magnesium sulfate. The evaporation of the
solvent gave 3-(N-t- butoxycarbonyl-N-methylamino)propyl methanesulfonate
(3.742 g) as an oil. Rf:   0.18 (Ethyl acetate) 



(4) To a stirred suspension of sodium hydride (336 mg: 60% dispersion in
oil) in anhydrous tetrahydrofuran (12 ml) was added a solution of
3-(N-t-butoxycarbonyl-N-methylamino)propyl 25    methanesulfonate (2.139 g)
in tetrahydrofuran (10 ml) dropwise over 5 minutes. After being stirred for
30 minutes, the mixture was cooled to [err], and 2-methyl-1-propanethiol
(758 mg) was added dropwise at [err]. The mixture was then allowed to warm
to ambient temperature and stirred for 24 hours. Additional 168 mg of
sodium hydride and 379 mg of 2-methyl-1-propanethiol was added above the
same condition. After being stirred for another 16 hours, the solvent was
evaporated and the resulting residue 30    was dissolved in ethyl acetate
(100 ml). The solution was washed with 0.5N hydrochloric acid (100 ml),
water (100 ml), aqueous sodium bicarbonate (100 ml), water (100ml), and
brine (100 ml) successively, dried over magnesium sulfate and concentrated.
The residue was chromatographed on silica gel eluting with a mixture of
n-hexane and ethyl acetate (6:4 V/V) to give
3-(N-t-butoxycarbonyl-N-methylamino)- propyl isobutyl sulfide (595 mg) as
an oil. 35      Rf:   0.83 (n-hexane: ethyl acetate, 1:1, VN) Preparation
25 (1) To a solution of 2-(N-t-butoxycarbonyl)aminoethanethiol (3.55 g) in
N,N-dimethylformamide (10 ml) 40    was added a solution of 2.2N sodium
hydroxide (10 ml) under ice-bath cooling. The mixture was stirred at
ambient temperature for 20 minutes, then a solution of 2-iodopropane (3.74
g) in N,N-dimethylfor- mamide (2 ml) was added thereto under ice-bath
cooling. After being stirred at ambient temperature for 1 hour, the mixture
was poured into ice-water (20 ml). The mixture was neutralized with 10%
hydrochloric acid, then extracted with ethyl acetate (40 ml x 2). The
extract was washed with water, dried 45    over magnesium sulfate, and
concentrated under reduced pressure. The residue was purified with silica
gel column chromatography, eluting with a mixture of hexane and ethyl
acetate (8:1, V/V) to give 2-(N-t- butoxycarbonylamino)ethyl isopropyl
sulfide (3.88 g). Rf:   0.46 (hexane:ethyl acetate, 5;1, VN) (2)
2-(N-t-Butoxycarbonyl-N-methylamino)ethyl isopropyl sulfide was obtained
according to a similar 50    manner to that of Preparation 18. Rf:   0.55
(hexane:ethyl acetate, 5:1, VN) Preparation 26 55   (1) To a solution of
N-t-butoxycarbonyl-N-methyl-B-alanine (610 mg) in dry methylene chloride
(10 ml) which was cooled to [err], were added oxalyl chloride (439 ml) and
three drops of N,N-dimethylfor- mamide. The mixture was stirred at the same
temperature for 30 minutes. After evaporation of the solvent, the residue
was dissolved in dry methylene chloride (10 ml) and 2-mercaptopyridine (350
mg) 27    EP 0 300 189 B1 was added to the solution at [err]. The mixture
was stirred at the same temperature for 4 hours. After evaporation of the
solvent, the residue was dissolved in ethyl acetate (50 ml) and the
solution was washed with 0.5% hydrochloric acid, 1M sodium bicarbonate
solution and water successively, and dried over magnesium sulfate.
Evaporation of the solvent gave S-2-pyridyl 3-(N-t-butoxycarbonyl-N- 5
methylamino)propanethioate (490 mg) as an amorphous powder. Rf:  0.61
(n-hexane:ethyl acetate, 1:1, V/V) (2) To a solution of S-2-pyridyl
3-(N-t-butoxycarbonyl-N-methylamino)propanethioate (490 mg) in dry
tetrahydrofuran (20 ml) which was cooled to [err], was added dropwise a
solution of isobutylmagnesium bromide prepared from isobutyl bromide (1.13
g) and magnesium (200 mg) in dry tetrahydrofuran (30 10    ml), and the
mixture was stirred at the same temperature for 1 hour. The reaction
mixture was poured into saturated aqueous ammonium chloride (50 ml). The
resulting slurry was extracted with diethyl ether (50 ml x 2), and the
combined extract was dried over magnesium sulfate and concentrated to give
1 -(N-t- 



butoxycarbonyl-N-methylamino)-3-oxo-5-methyl hexane (400 mg) as an oil. Rf:
0.64 (n-hexane:ethyl acetate, 2:1, V/V) 15 Preparation 27 (1) A mixture of
ethylenediamine (308 g) and methyl isobutyrate (87.15 g) was stirred at
[err] for 15 hours. After removal of excess ethylenediamine under reduced
pressure, the residue was dissolved in 20    ethyl acetate (100 ml).
Insoluble material was filtered off and the filtrate was concentrated and
distilled to give N-isobutyrylethylenediamine (84.45 g). bp:   106-108
C/1mmHg. (2) A solution of di-t-butyldicarbonate (137.5 g) in methylene
chloride ([err]) was added dropwise to a solution of
N-isobutyrylethylenediamine (82.02 g) in methylene chloride ([err]) under
ice-bath cooling. 25    After the mixture was stirred for 3 hours at
ambient temperature, the solvent was evaporated under reduced pressure. The
residue was recrystallized from n-hexane-ethyl acetate (2:1, VN, 1.6 1) to
give N- t-butoxycarbonyl-N'-isobutyrylethylenediamine (117.6 g). mp:
116-117 C. (3) N-t-Butoxycarbonyl-N-isobutyryl-N,N'-dimethylethylenediamine
(129 g) was obtained according to a 30    similar manner to that of
Preparation 18 from N-t-butoxycarbonyl-N'-isobutylethylenediamine (105 g),
methyl iodide (85.2 ml) and 60% sodium hydride (38.3 g). Rf:   0.59
(chloroform:methanol, 10:1, V/V) t-Butoxycarbonyl groups of the compounds
obtained in Preparations 13 to 27 were eliminated according to a similar
manner to that of Preparation 2, and thus obtained trifluoroacetic acid
salt compounds were used 35 as starting compounds in Preparation 33.
Preparation 28 The following compounds were obtained according to a similar
manner to that of Preparation 15. 40   (1)
1-Acetyl-2-benzyloxycarbonylperhydropyridazine (647 mg) from acetyl
chloride (195.5 ul) and 1- benzyloxycarbonylperhydropyridazine (550.7 mg).
Rf:   0.68 (chloroform:methanol, 9:1, VN) (2)
1-Benzyloxycarbonyl-2-butyrylperhydropyridazine (782 mg) was obtained from
butyryl chloride (287.3 ul) and 1-benzyloxycarbonylperhydropyridazine
(550.7 mg). 45      Rf:   0.79 (chloroform:methanol, 9:1, VN) (3)  1
-Benzyloxycarbonyl-2-isobutyrylperhydropyridazine  (320  mg)  from   1
-benzyloxycarbonyl- perhydropyridazine (220.3 mg) and isobutyryl chloride
(116 ul). Rf:   0.84 (chloroform:methanol, 9:1, V/V) (4)  1
-Benzoyl-2-benzyloxycarbonylperhydropyridazine  (350   mg)  from   1
-benzyloxycarbonyl- 50    perhydropyridazine (220.3 mg) and benzoyl
chloride (127 ul). Rf:   0.76 (chloroform:methanol, 9:1, V/V) (5)
1-Benzyloxycarbonyl-2-cyclohexylcarbonylperhydropyridazine (427 mg) from
1-benzyloxycarbonyl- perhydropyridazine (220.3 mg) and cyclohexylcarbonyl
chloride (148  ul). Rf:   0.83 (chloroform:methanol, 9:1, V/V) 55   (6)
1-Acetyl-2-benzyloxycarbonylpyrazolidine (222 mg) from acetyl chloride
(78.2 ul) and 1-benzylox- ycarbonylpyrazolidine (206.2 mg). Rf:   0.66
(chloroform:methanol, 9:1, V/V) 28    EP 0 300 189 B1 (7)
1-Benzyloxycarbonyl-2-isobutyrylpyrazolidine (1.796 g) from
1-benzyloxycarbonylpyrazolidine (1.237 g) and isobutyryl chloride (696 ul).



Rf:   0.82 (chloroform:methanol, 9:1, VN) (8)
1-Benzyloxycarbonyl-2-methoxyacetylpyrazolidine (973 mg) from
1-benzyloxycarbonylpyrazolidine 5    (825 mg) and methoxyacetyl chloride
(366 ul). Rf:   0.74 (chloroform:methanol, 9:1, V/V) (9)
1-Benzyloxycarbonyl-2-morpholinocarbonylpyrazolidine  (1.797  g) from
1-benzyloxycarbonyl- pyrazolidine (1.237 g) and morpholinocarbonyl chloride
(0.897 g). Rf:   0.76 (chloroform:methanol, 9:1, VN) 10 Preparation 29 The
following compounds were obtained according to a similar manner to that of
Preparation 1. (1)
1-Benzyloxycarbonyl-2-(4-dimethylaminobutyryl)pyrazolidine  (1.47 g) from
1-benzyloxycarbonyl- 15    pyrazolidine (1.237 g) and
4-dimethylaminobutyric acid hydrochloride (1.01 g). Rf:   0.62
(chloroform:methanol, 9:1, V/V) (2)
1-Benzyloxycarbonyl-2-benzoylaminoacetylpyrazolidine  (1.36  g)  from
1-benzyloxycarbonyl- pyrazolidine (825 mg) and hippuric acid (717 mg). Rf:
0.68 (chloroform:methanol, 9:1, V/V) 20   (3)
1-Benzyloxycarbonyl-2-(N-t-butoxycarbonyl-L-leucyl)pyrazolidine (4.25 g)
from 1-benzyloxycarbonyl- pyrazolidine (2.475 g) and
N-t-butoxycarbonyl-L-leucine (2.988 g). Rf:   0.88 (chloroform:methanol,
9:1, V/V) (4) 1-Benzyloxycarbonyl-2-(N-acetyl-L-leucyl)pyrazolidine (2.35
g) from 1-benzyloxycarbonylpyrazolidine (1.718 g) and N-acetyl-L-leucine
(1.442 g). 25      Rf:   0.70 (chloroform:methanol, 9:1, V/V) (5)
1-Benzyloxycarbonyl-2-([err]-t-butoxycarbonyl-[err]-tosyl-L-histidyl)pyrazo
lidine(2.442 g) from  1-Ben- zyloxycarbonylpyrazolidine (2.475 g) and
[err]-t-butoxycarbonyl-[err]-tosyl-L-histidine (4.913 g). Rf:   0.72
(chloroform:methanol, 9:1, V/V) Benzyloxycarbonyl groups of the compounds
obtained in Preparations 28 and 29 were eliminated 30  according to a
similar manner to that of Preparation 10, and thus obtained compounds were
used as starting compounds in Preparation 33. Preparation 30 35
t-Butoxycarbonylglycylpiperazine (2.13 g) was obtained according to a
similar manner to that of Preparation 1 from piperazine (1.034 g) and
t-butoxycarbonylglycine (2.102 g). mp:   [err] Rf:   0.48
(chloroform:methanol, 9:1, VN) 40  Preparation 31 To a solution of benzyl
2(S)-hydroxy-3-phenylpropionate (256 mg) in dry tetrahydrofuran (10 ml) was
added trichloromethyl chloroformate (0.122 ml). The mixture was refluxed
for 18 hours. The mixture was cooled to [err], and morpholine (348 mg) was
added thereto. The mixture was stirred at the same 45  temperature for 3
hours. After evaporation of the solvent, the residue was dissolved in ethyl
acetate (40 ml). The solution was washed with 5% hydrochloric acid, 1M
sodium bicarbonate solution and water succes- sively, dried over magnesium
sulfate, and concentrated under reduced pressure. The residue was purified
with silica gel column chromatography (25% ethyl acetate in n-hexane as
eluent) to give benzyl 2(S)- morpholinocarbonyloxy-3-phenylpropionate (367
mg) as an oil. 50    Rf:   0.52 (ethyl acetate:n-hexane, 2:1, V/V)
Preparation 32 To a solution of benzyl 2(S)-hydroxy-3-phenylpropionate (513
mg) in dry tetrahydrofuran (10 ml) was 55  added trichloromethyl
chloroformate (0.244 ml). The mixture was refluxed for 18 hours. The
mixture was cooled to [err], and a solution of
4-(N-methyl-B-alanyl)morpholine trifluoroacetic acid salt (1.44 g) and
triethylamine (701 mg) in dry tetrahydrofuran (10 ml) was added thereto.
The mixture was stirred at ambient temperature for 2 hours. After
evaporation of the solvent, the residue was dissolved in ethyl acetate (50
ml). 



29    EP 0 300 189 B1 The solution was washed with 50% hydrochloric acid,
1M sodium bicarbonate solution and water succes- sively, dried over
magnesium sulfate, and concentrated under reduced pressure. The residue was
purified with silica-gel column chromatography (50% ethyl acetate in
n-hexane as eluent) to give benzyl 2(S)-[N-(2-
morpholinocarbonylethyl)-N-methylaminocarbonyloxy]-3-phenylpropionate (726
mg) as an oil. 5    Rf:  0.49 (ethyl acetate) Preparation 33 The following
compounds were obtained according to a similar manner to that of
Preparation 31 or 32. 10   (1) Benzyl
2(S)-(N,N-diethylaminocarbonyloxy)-3-phenylpropionate Rf:   0.64
(n-hexane:ethyl acetate, 2:1, VN) (2) Benzyl
2(S)-(2-methoxyethylaminocarbonyloxy)-3-phenylpropionate Rf:   0.63
(n-hexane:ethyl acetate, 2:1, V/V) (3) Benzyl
2(S)-(N-methoxycarbonylmethyl-N-methylaminocarbonyloxy)-3-phenylpropionate
15      Rf:   0.29 (n-hexane:ethyl acetate, 2:1, V/V) (4) Benzyl
2(S)-[N-(2-hydroxyethyl)-N-methylaminocarbonyloxy]-3-phenylpropionate Rf:
0.67 (ethyl acetate) (5) Benzyl
2(S)-(N'-acetyl-N'-methyl-N-methylhydrazinocarbonyloxy)-3-phenylpropionate
Rf:   0.38 (n-hexane:ethyl acetate, 1:1, V/V) 20   (6) Benzyl
2(S)-(2(S)-methoxycarbonylpyrrolidine-1-carbonyloxy)-3-phenylpropionate Rf:
0.36 (n-hexane:ethyl acetate, 2:1, V/V) (7) Benzyl 2 (S)
-(N-n-butyl-N-ethylaminocarbonyloxy)-3-phenylpropionate Rf:   0.69
(n-hexane:ethyl acetate, 2:1, V/V) (8) Benzyl
2(S)-(N-methyl-N-phen-ethylaminocarbonyloxy)-3-phenylpropionate 25      Rf:
0.58 (n-hexane:ethyl acetate, 2:1, V/V) (9) Benzyl
2(S)-(2(R)-methoxycarbonylpyrrolidine-1-carbonyloxy)-3-phenylpropionate Rf:
0.35 (n-hexane:ethyl acetate, 2:1, V/V) (10) Benzyl
2(S)-(N-n-butyl-N-methylaminocarbonyloxy)-3-phenylpropionate Rf:   0.67
(n-hexane:ethyl acetate, 2:1, VN) 30   (11) Benzyl
2(S)-(N-methyl-N-phenylaminocarbonyloxy)-3-phenylpropionate Rf:   0.65
(n-hexane:ethyl acetate, 2:1, V/V) (12) Benzyl
2(S)-(2(S)-hydroxymethylpyrrolidine-1 -carbonyloxy)-3-phenylpropionate Rf:
0.19 (n-hexane:ethyl acetate, 2:1, V/V) (13) Benzyl
2(S)-hexamethyleneiminocarbonyloxy-3-phenylpropionate 35      Rf:   0.62
(n-hexane:ethyl acetate, 2:1, V/V) (14) Benzyl
2(S)-(2(R)-hydroxymethylpyrrolidine-1-carbonyloxy)-3-phenylpropionate Rf:
0.16 (n-hexane:ethyl acetate, 2:1, V/V) (15) Benzyl
2(S)-[N-(1(R)-morpholinocarbonylethyl)-N-methylaminocarbonyloxy]-3-phenylpr
opionate Rf:   0.58 (n-hexane:ethyl acetate, 1:3, V/V) 40   (16) Benzyl
2(S)-[N-(2-dimethylaminocarbonylethyl)-N-methylaminocarbonyloxy]-3-phenylpr
opionate Rf:   0.43 (ethyl acetate) (17) Benzyl
2(S)-(N-morpholinocarbonylmethyl-N-methylaminocarbonyloxy)-3-phenylpropiona
te Rf:   0.35 (ethyl acetate) (18) Benzyl
2(S)-(N-dimethylaminocarbonylmethyl-N-methylaminocarbonyloxy)-3-phenylpropi
onate 45      Rf:   0.44 (ethyl acetate) (19) Benzyl
2(S)-[N-(n-butylaminocarbonylmethyl)-N-methylaminocarbonyloxy]-3-phenylprop
ionate 



mp:   [err] Rf:   0.61 (ethyl acetate:n-hexane, 3:1, V/V) (20) Benzyl
2(S)-[N-(4-picolylaminocarbonylmethyl)-N-methylaminocarbonyloxy]-3-phenylpr
opionate 50      mp:   [err] Rf:   0.60 (chloroform:methanol, 6:1, V/V)
(21) Benzyl
2(S)-[N-(N-methyl-N-phenethylaminocarbonylmethyl)-N-methylaminocarbonyloxy]
-3-phenyl- propionate Rf:   0.52 (n-hexane:ethyl acetate, 1:3, V/V) 55
(22) Benzyl
2(S)-(2(R)-Dimethylaminocarbonylpyrrolidine-1-carbonyloxy)-3-phenylpropiona
te Rf:  0.31 (ethyl acetate) (23) Benzyl
2(S)-(6(S)-2-oxo-1,4-diazabicyclo[4.3.0]nonane-4-carbonyloxy)-3-phenylpropi
onate Rf:   0.42 (ethyl acetate) 30    EP 0 300 189 B1 (24) Benzyl
2(S)-(4-Methyl-3-oxopiperazine-1-carbonyloxy)-3-phenylpropionate Rf:   0.41
(ethyl acetate) (25) Benzyl
2(S)-(3-oxopiperazine-1-carbonyloxy)-3-phenylpropionate Rf:   0.38 (ethyl
acetate) 5    (26) Benzyl
2(S)-(N-isobutoxycarbonylmethyl-N-methylaminocarbonyloxy)-3-phenylpropionat
e Rf:   0.69 (n-hexane:ethyl acetate, 2:1, V/V) (27) Benzyl
2(S)-(N-methyl-N-phenethyloxycarbonylmethylaminocarbonyloxy)-3-phenylpropio
nate Rf:   0.72 (n-hexane:ethyl acetate, 2:1, V/V) (28) Benzyl
2(S)-[N-methyl-N-(5-methyl-2-oxohexyl)aminocarbonyloxy]-3-phenylpropionate
10      Rf:   0.62 (n-hexane:ethyl acetate, 2:1, V/V) (29) Benzyl
2(S)-[N-Methyl-N-(2-hydroxy-5-methylhexyl)aminocarbonyloxy]-3-phenylpropion
ate Rf:   0.42 (n-hexane:ethyl acetate, 2:1, V/V) (30) Benzyl
2(S)-[N-methyl-N-(2-oxopropoxycarbonylmethyl)aminocarbonyloxy]-3-phenylprop
ionate Rf:   0.82 (chloroform:methanol, 10:1, VN) 15   (31)   Benzyl
2(S)-[N-{2-(ethoxycarbonylmethylaminocarbonyl)ethyl}-N-methylaminocarbonylo
xy]-3- phenylpropionate Rf:   0.88 (chloroform:methanol, 10:1, V/V) (32)
Benzyl
2(S)-(2(S)-methoxymethylpyrrolidine-1-carbonyloxy)-3-phenylpropionate Rf:
0.92 (ethyl acetate) 20   (33) Benzyl
2(S)-[N-{2-(2-morpholinoethylaminocarbonyl)ethyl}-N-methylaminocarbonyloxy]
-3-phenyl- propionate Rf:   0.59 (chloroform:methanol, 9:1, VN) (34) Benzyl
2(S)-[N-{2-(2-picolylaminocarbonyl)ethyl}-N-methylaminocarbonyloxy]-3-pheny
lpropionate Rf:  0.21 (ethyl acetate) 25   (35) Benzyl
2(S)-[N-[2-[N-{2-(2-pyridyl)ethyl}-N-methylaminocarbonyl]ethyl]-N-methylami
nocarbonyloxy]- 3-phenylpropionate Rf:   0.15 (ethyl acetate) (36) Benzyl
2(S)-[N-{2-(3-picolylaminocarbonyl)ethyl}-N-methylaminocarbonyloxy]-3-pheny
lpropionate Rf:  0.11 (ethyl acetate) 30   (37)   Benzyl
2(S)-[N-[2-{N-(2-pyridyl)-N-methylaminocarbonyl}ethyl]-N-methylaminocarbony
loxy]-3- phenylpropionate Rf:   0.25 (ethyl acetate) 



(38) Benzyl
2(S)-[N-(2-isopropylaminocarbonylethyl)-N-methylaminocarbonyloxy]-3-phenylp
ropionate Rf:   0.67 (ethyl acetate) 35   (39)  Benzyl
2(S)-[N-(2-(4-methylpiperazine-1-carbonyl)ethyl}-N-methylaminocarbonyloxy]-
3-phenyl- propionate Rf:   0.47 (chloroform:methanol, 9:1, V/V) (40) Benzyl
2(S)-[N-(2-thiomorpholinocarbonylethyl)-N-methylaminocarbonyloxy]-3-phenylp
ropionate Rf:   0.76 (ethyl acetate) 40   (41) Benzyl
2(S)-[N-(2-(2-thiazolylaminocarbonyl)ethyl}-N-methylaminocarbonyloxy]-3-phe
nylpropionate Rf:   0.83 (ethyl acetate) (42)  Benzyl 2(S)-
[N-{2-(1,2,3,6-tetrahydropyridine-1-carbonyl)ethyl}-N-methylaminocarbonylox
y]-3- phenylpropionate Rf:   0.83 (ethyl acetate) 45   (43) Benzyl
2(S)-(2-isopropylcarbamoylpyrazolidine-1-carbonyloxy)-3-phenylpropionate
Rf:   0.73 (chloroform:methanol, 9:1, V/V) (44) Benzyl
2(S)-[N'-(methylcarbamoyl)-N,N'-dimethylhydrazinocarbonyloxy]-3-phenylpropg
onate Rf:   0.68 (ethyl acetate) (45) Benzyl
2(S)-[N-(NN-dimethylcarbamoyl)-N,N'-dimethylhydrazinocarbonyloxy]-3-phenylp
ropionate 50      Rf:   0.79 (ethyl acetate) (46) Benzyl
2(S)-[N-(morpholinocarbonyl)-N,N'-dimethylhydrazinocarbonyloxy]-3-phenylpro
pionate Rf:   0.36 (chloroform:methanol, 10:1, VN) (47) Benzyl
2(S)-[N'-(isopropylcarbamoyl)-N,N'-dimethylhydrazinocarbonyloxy]-3-phenylpr
opionate Rf:   0.77 (ethyl acetate) 55   (48) Benzyl
2(S)-(N'-(benzylcarbamoyl)-N,N'-dimethylhydrazinocarbonyloxy]-3-phenylpropi
onate Rf:   0.42 (chloroform:methanol, 10:1, V/V) (49) Benzyl
2(S)-(N'-isobutoxycarbonyl-N,N'-dimethylhydrazinocarbonyloxy)-3-phenylpropi
onate Rf:   0.36 (chloroform:methanol, 10:1, VN) 31    EP 0 300 189 B1 (50)
Benzyl 2(S)-[N-(2-hydroxyethyl)-N-ethylaminocarbonyloxy]-3-phenylpropionate
Rf:   0.64 (ethyl acetate) (51) Benzyl
2(S)-[N-methyl-N-[2-{N-(morpholinocarbonyl)-N-methylamino}ethyl]aminocarbon
yloxy]-3- phenylpropionate 5       Rf:   0.43 (ethyl acetate) (52)   Benzyl
2(S)-[N-methyl-N-{2-(N-isobutyryl-N-methylamino)ethyl}aminocarbonyloxy]-3-p
henyl- propionate Rf:   0.57 (ethyl acetate) (53)   Benzyl
2(S)-[N-methyl-N-{2-(N-isovaleryl-N-methylamino)ethyl}aminocarbonyloxy]-3-p
henyl- 10    propionate Rf:   0.64 (ethyl acetate) (54) Benzyl
2(S)-[N-methyl-N-[4-{N-(morpholinocarbonyl)-N-methylamino}butyl]aminocarbon
yloxy]-3- phenylpropionate Rf:   0.34 (ethyl acetate) 15   (55) Benzyl
2(S)-[N-(4-morpholinocarbonylbutyl)-N-methylaminocarbonyloxy]-3-phenylpropi
onate Rf:   0.34 (ethyl acetate) (56) Benzyl
2(S)-(3-hydroxypiperidinocarbonyloxy)-3-phenylpropionate (490 mg) from
benzyl 2(S)- hydroxy-3-phenylpropionate (513 mg), 3-hydroxypiperidine
hydrochloride (551 mg) and triethylamine 



(405 mg) 20      Rf:   0.70 (ethyl acetate) (57) Benzyl
2(S)-[N-methyl-N-(2-phenacyloxycarbonylethyl)aminocarbonyloxy]-3-phenylprop
ionate Rf:   0.78 (ethyl acetate) (58) Benzyl
2(S)-[N-{4-(N-methyl-N-isopropylcarbamoyl)butyl}-N-methylaminocarbonyloxyl-
3-phenyl- propionate 25      Rf:   0.59 (ethyl acetate) (59) Benzyl
2(S)-[N-(4-isopropylcarbamoylbutyl)-N-methylaminocarbonyloxy]-3-phenylpropi
onate Rf:   0.56 (ethyl acetate) (60) Benzyl
2(S)[N-methyl-N-[3-{N-(morpholinocarbonyl)-N-methylamino}propyl]aminocarbon
yloxy]-3- phenylpropionate 30      Rf:   0.31 (ethyl acetate) (61) Benzyl
2(S)-[N-methyl-N-(3-morpholinocarbonylpropyl)aminocarbonyloxy]-3-phenylprop
ionate Rf:   0.20 (ethyl acetate:n-hexane, 5:1, V/V) (62) Benzyl
2(S)-[N-methyl-N-{3-(N-isopropyl-N-methylcarbamoyl)propyl}aminocarbonyloxy]
-3-phenyl- propionate 35      Rf:   0.48 (ethyl acetate:n-hexane, 5:1. V/V)
(63) Benzyl
2(S)-[N-Methyl-N-{2-(N-t-butoxycarbonyl-N-methylamino)ethyl}aminocarbonylox
y]-3-phenyl- propionate (1.6 g) from benzyl 2(S)-hydroxy-3-phenylpropionate
(1.36 g) and N-t butoxycarbonyl-N,N'- dimethylethylenediamine (1.0 g). Rf:
0.59 (n-hexane:ethyl acetate, 1:1. VN) 40   (64) Benzyl
2(S)-[N-(3-isobutylthiopropyl)-N-methylaminocarbonyloxy}-3-phenylpropionate
Rf:   0.53 (n-hexane:ethyl acetate, 1:1, V/N) (65) Benzyl
2(S)-[N-methyl-N-[5-{N-(morpholinocarbonyl)-N-methylamino}pentyl]aminocarbo
nyloxy]-3- phenylpropionate Rf:   0.43 (ethyl acetate) 45    (66) Benzyl
2(S)-[N-methyl-N-(3-isopropylcarbamoylpropyl)aminocarbonyloxy]-3-phenylprop
ionate Rf:   0.32 (ethyl acetate : n-hexane, 5:1, VN) (67) Benzyl
2(S)-[N-methyl-N-(3-oxo-5-methylhexyl)aminocarbonyloxy]-3-phenylpropionate
Rf:   0.52 (n-hexane:ethyl acetate, 2:1, V/V) (68) Benzyl
2(S)-[N-(2-isopropylthioethyl)-N-methylaminocarbonyloxy]-3-phenylpropionate
50      Rf:   0.46 (n-hexane:ethyl acetate, 2:1, VN) (69) Benzyl
2(S)-(2-acetylperhydropyndazine-1-carbonyloxy)-3-phenylpropionate Rf:
0.41 (ethyl acetate:n-hexane, 1:1, V/V) (70) Benzyl
2(S)-(2-butyrylperhydropyridazine-1-carbonyloxy)-3-phenylpropionate Rf:
0.68 (ethyl acetate : n-hexane, 1:1, V/V) 55   (71) Benzyl
2(S)-(2-isobutyrylperhydropyridazine-1-carbonyloxy)-3-phenylpropionate Rf:
0.66 (ethyl acetate:n-hexane, 1:1, V/V) (72) Benzyl
2(S)-(2-benzoylperhydropyridazine-1-carbonyloxy)-3-phenylpropionate Rf:
0.66 (ethyl acetate:n-hexane, 1:1, V/V) 32    EP0300189B1 (73) Benzyl
2(S)-(2-cyclohexylcarbonylperhydropyridazine-1-carbonyloxy)-3-phenylpropion
ate Rf:   0.72 (ethyl acetate:n-hexane, 1:1, V/V) (74) Benzyl
2(S)-(2-acetylpyrazolidine-1-carbonyloxy)-3-phenylpropionate Rf:   0.25
(ethyl acetate:n-hexane, 1:1, V/V) 



5    (75) Benzyl
2(S)-(2-isobutyrylpyrazolidine-1-carbonyloxy)-3-phenylpropionate Rf:   0.50
(ethyl acetate:n-hexane, 1:1, VN) (76) Benzyl
2(S)-(2-methoxyacetylpyrazolidine-1-carbonyloxy)-3-phenylpropionate Rf:
0.20 (ethyl acetate:n-hexane, 1:1, VN) (77) Benzyl
2(S)-[2-(4-dimethylaminobutyryl)pyrazolidine-1-carbonyloxyl-3-phenylpropion
ate 10      Rf:   0.17 (chloroform:methanol, 9:1, VN) (78) Benzyl
2(S)-(2-benzoylaminoacetylpyrazolidine-1-carbonyloxy)-3-phenylpropionate
Rf:   0.19 (ethyl acetate:n-hexane, 1:1, VN) (79) Benzyl
2(S)-(2-methylcarbamoylpyrazolidine-1-carbonyloxy)-3-phenylpropionate Rf:
0.67 (chloroform:methanol, 9:1, VN) 15   (80) Benzyl
2(S)-(2-morpholinocarbonylpyrazolidine-1-carbonyloxy)-3-phenylpropionate
Rf:   0.45 (ethyl acetate) (81) Benzyl
2(S)-[2-(N-t-butoxycarbonyl-L-leucyl)pyrazolidine-1-carbonyloxy]-3-phenylpr
opionate Rf:   0.50 (ethyl acetate:n-hexane, 1:1  V/V) (82) Benzyl
2(S)-[2-(N-acetyl-L-leucyl)pyrazolidine-1-carbonyloxy]-3-phenylpropionate
20      RI:   0.30 (ethyl acetate) (83)   Benzyl
2(S)[2-([err]-t-butoxycarbonyl-[err]-tosyl-L-histidyl)pyrazolidine-l-carbon
yloxy]-3-phenyl- propionate Rf:   0.18 (ethyl acetate:n-hexane, 1:1, V/V)
(84) Benzyl 2(S)-(4-methylpiperazine-1-carbonyloxy)-3-phenylpropionate 25
Rf:   0.25 (ethyl acetate) (85) Benzyl
2(S)-(4-methylcarbamoylpiperazine-1-carbonyloxy)-3-phenylpropionate Rf:
0.21 (ethyl acetate) (86) Benzyl
2(S)[4-(t-butoxycarbonylglycyl)piperazine-1-carbonyloxy]-3-phenylpropionate
Rf:  0.33 (ethyl acetate:n-hexane, 1:1, VN) 30   (87) Benzyl
2(S)-[4-(morpholinocarbonyl)piperazine-1-carbonyloxy]-3-phenylpropionate
Rf:   0.49 (ethyl acetate) (88) Benzyl
2(S)-(3-hydroxypyrrolidine-1-carbonyloxy)-3-phenylpropionate Rf:  0.61
(ethyl acetate) (89) Benzyl
2(S)-(2-oxazolidinone-3-carbonyloxy)-3-phenylpropionate 35      Rf:   0.41
(ethyl acetate:n-hexane, 1:1, VN) (90) Benzyl
2(S)-(1,2,3,6-tetrahydropyridine-1-carbonyloxy)-3-phenylpropionate Rf:
0.81 (ethyl acetate:n-hexane, 1:1, V/V) (91) Benzyl
2(S)-(3-thiazolidinecarbonyloxy)-3-phenylpropionate mp:   [err] 40      Rf:
0.75 (ethyl acetate:n-hexane, 1:1, V/V) (92) Benzyl
2(S)-thiomorpholinocarbonyloxy-3-phenylpropionate Rf:   0.82 (ethyl
acetate:n-hexane, 1:1, VN) (93) Benzyl
2(S)-(2(R)-methyl-3(R)-dimethylcarbamoylmorpholinocarbonyloxy)-3-phenylprop
ionate Rf:   0.64 (ethyl acetate) 45   (94) Benzyl
2(S)-(2(S)-isobutyl-4-methyl-3-oxopiperazine-1-carbonyloxy)-3-phenylpropion
ate Rf:   0.73 (ethyl acetate) (95)   Benzyl
2(S)-(6(S)-3(S)-morpholinocarbonylmethyl-2-oxo-1,4-diazabicyclo[4.3.0]nonan
e-4-car- bonyloxy)-3-phenylpropionate Rf:   0.78 (chloroform:methanol,
10:1, VN) 50 Preparation 34 To a solution of benzyl
2(S)-[N-methyl-N-(2-phenacyloxycarbonylethyl)aminocarbonyloxy]-3-phenyl-
propionate (1.0 g) in acetic acid (10 ml) was added zinc dust (1.0 g)
portionwise at ambient temperature. 



55  After being stirred for 2 hours, zinc dust (0.2 g) was added thereto.
The reaction mixture was stirred overnight at the same temperature and
filtered, and the filtrate was evaporated in vacuo. The residue was
dissolved in ethyl acetate (30 ml) and 0.5N hydrochloric acid (30 ml). The
organic layer was extracted with 1 N sodium hydroxide solution (20 ml x 3).
The combined aqueous extract was acidified to pH 2 with 1 N 33    EP 0 300
189 B1 hydrochloric acid and extracted with chloroform (50 ml x 3). The
extract was washed with brine and dried over magnesium sulfate. Evaporation
of the solvent gave benzyl 2(S)-[N-methyl-N-(2-carboxyethyl)-
aminocarbonyloxy]-3-phenylpropionate (543 mg) as an oil. Rf:  0.11
(chloroform:methanol:acetic acid, 16:1:1, V/V) 5 Preparation 35 To a
mixture of benzyl
2(S)-[N-methyl-N-(2-carboxyethyl)aminocarbonyloxy]-3-phenylpropionate (460
mg) and isobutylamine (143 ml) in anhydrous methylene chloride (10 ml) was
added N-ethyl-N'-(3- 10 dimethylaminopropyl)carbodiimide hydrochloride (274
mg) portionwise at 0-5 C. After being stirred at the same temperature for 3
hours, the solvent was evaporated in vacuo and the residue was dissolved in
ethyl acetate (30 ml). The solution was washed with 0.5N hydrochloric acid
(30 ml), water (30 ml), aqueous sodium bicarbonate (30 ml), water (30 ml)
and brine (30 ml) successively, and dried over magnesium sulfate.
Evaporation  of  the  solvent  gave  benzyl
2(S)-[N-methyl-N-(2-isobutylcarbamoylethyl)- 15
aminocarbonyloxy]-3-phenylpropionate (440 mg) as an oil. Rf:   0.59 (ethyl
acetate) Preparation 36 20     The following compounds were prepared
according to a similar manner to that of Preparation 35. (1)   Benzyl
2(S)-[N-{2-(N-methyl-N-phenylcarbamoyl)ethyl}-N-methylaminocarbonyloxyl-3-p
henyl- propionate (510 mg) from benzyl
2(S)-[N-methyl-N-(2-carboxyethyl)aminocarbonyloxy]-3-phenyl- propionate
(460 mg) and N-methylaniline (154 mg). Rf:   0.74 (ethyl acetate) 25   (2)
Benzyl
2(S)-[N-{2-(N-methyl-N-isobutylcarbamoyl)ethyl}-N-methylaminocarbonyloxy]-3
-phenyl- propionate (586 mg) from benzyl
2(S)-[N-methyl-N-(2-carboxyethyl)aminocarbonyloxy]-3-phenyl- propionate
(846 mg) and N-methyl-N-isobutylamine (230 mg). Rf:   0.70 (ethyl acetate)
(3)  Benzyl
2(S)-[N-[2-{N-methyl-N-(2-picolyl)carbamoyl}ethyl]-N-methylaminocarbonyloxy
]-3-phenyl- 30    propionate  (941  mg) from  benzyl
2(S)-[N-methyl-N-(2-carboxyethyl)aminocarbonyloxy]-3-phenyl- propionate
(771 mg) and N-methyl-N-(2-picolyl)amine (257 mg). Rf:  0.26 (ethyl
acetate) (4) Benzyl
2(S)-[N-(2-cyclopentylcarbamoylethyl)-N-methylaminocarbonyloxy]-3-phenylpro
pionate (534 mg) from benzyl
2(S)-[N-methyl-N-(2-carboxyethyl)aminocarbonyloxy]-3-phenylpropionate (578
mg) and 35    cyclopentylamine (154 mg). Rf:  0.33 (ethyl. acetate) (5)
Benzyl
2(S)-[N-{2-(2-methoxyethylcarbamoyl)ethyl}N-methylaminocarbonyloxy]-3-pheny
lpropionate (517 mg) from benzyl
2(S)-[N-methyl-N-(2-carboxyethyl)aminocarbonyloxy]-3-phenylpropionate (578
mg) and 2-methoxyethylamine (136 mg). 40      Rf:   0.60 (ethyl acetate)
(6) Benzyl
2(S)-[N-(2-morpholinocarbamoylethyl)-N-methylaminocarbonyloxy]-3-phenylprop
ionate (721 mg) from benzyl
2(S)-[N-methyl-N-(2-carboxyethyl)aminocarbonyloxy]-3-phenylpropionate (787
mg) and 4-aminomorpholine (251 mg). 



Rf:   0.09 (ethyl acetate) 45 Preparation 37 To a solution of benzyl
2(S)-(3-hydroxypiperidinocarbonyloxy)-3-phenylpropionate (477 mg) in
methylene chloride (10 ml) was added pyridinium dichromate (0.99 g) and the
mixture was stirred at 50  ambient temperature overnight. The mixture was
passed through a Florisil (Trademark : manufactured by Floridin Co.)
(60-100 mesh) column with diethyl ether and then methylene chloride as
eluent. Concentration under reduced pressure gave benzyl
2(S)-(3-oxopiperidinocarbonyloxy)-3-phenylpropionate (278 mg). Rf:   0.65
(n-hexane:ethyl acetate, 1:1, V/V) 55 Preparation 38 Benzyl
2(S)-(3-oxopyrrolidine-1-carbonyloxy)-3-phenylpropionate was obtained
according to a similar manner to that of Preparation 37. 34    EP 0 300 189
B1 Rf:   0.55 (n-hexane:ethyl acetate, 1:1, V/V) Preparation 39 5     To an
ice-cooled methylene chloride (3 ml) solution of benzyl
2(S)-[N-(3-isobutylthiopropyl)-N-
methylaminocarbonyloxyl-3-phenylpropionate (120 mg) was added
m-chloroperbenzoic acid (117 mg) by portions. After the addition was
completed, the cooling bath was removed and the reaction mixture was
stirred for 4 hours. The solution was diluted with ethyl acetate (20 ml)
and washed with 10% aqueous sodium bisulfate (20 ml x 2), water (20 ml),
saturated aqueous sodium bicarbonate (20 ml x 2), water (20 10 ml) and
brine successively, and then dried over magnesium sulfate. Evaporation of
the solvent gave benzyl
2(S)-[N-(3-isobutylsulfonylpropyl)-N-methylaminocarbonyloxy]-3-phenylpropio
nate (145 mg) as an oil. Rf:   0.15 (n-hexane:ethyl acetate, 1:1, VN)
Preparation 40 15 Benzyl
2(S)-[N-(2-isopropylsulfonylethyl)-N-methylaminocarbonyloxy]-3-phenylpropio
nate was obtained according to a similar manner to that of Preparation 39.
Rf:   0.58 (ethyl acetate:n-hexane, 2:1, V/V) 20 Preparation 41 To a
solution of benzyl 2(S)-(3-thiazolidinecarbonyloxy)-3-phenylpropionate(371
mg) in methylene chloride (7 ml), which was cooled to 0 C, was added 80%
m-chloroperbenzoic acid (215 mg). The mixture was stirred at same
temperature for 30 minutes. Then 10% sodium sulfite aqueous solution and
methylene 25 chloride were added thereto, and the mixture was separated.
The separated aqueous layer was extracted with methylene chloride (2
times). The combined extract was washed with saturated sodium hydrogen
carbonate solution and saturated sodium chloride solution successively,
dried over magnesium sulfate, and concentrated under reduced pressure.
Obtained crystals were washed with n-hexane to give benzyl 2(S)-(1-
oxo-thiazolidine-3-carbonyloxy)-3-phenylpropionate (350 mg). 30    mp:
[err] Rf:   0.29 (ethyl acetate) Preparation 42 35     Benzyl
2(S)-(1-oxothiomorpholinocarbonyloxy)-3-phenylpropionate was obtained
according to a similar manner to that of Preparation 41. mp:   [err] Rf:
0.24 (ethyl acetate) 40 Preparation 43 



To a solution of benzyl
2(S)-(3-thiazolidinecarbonyloxy)-3-phenylpropionate(371 mg) in methylene
chloride (7 ml) was added 80% m-chloroperbenzoic acid (431 mg). The mixture
was stirred at ambient temperature for 2 days. Then 10% sodium sulfite
aqueous solution and methylene chloride were added 45 thereto, and the
mixture was separated. The aqueous layer was extracted with methylene
chloride. The combined extract was washed with saturated sodium hydrogen
carbonate solution 2 times and saturated sodium chloride solution
successively, dried over magnesium sulfate, and concentrated under reduced
pressure to give benzyl
2(S)-(1,1-dioxothiazolidine-3-carbonyloxy)-3-phenylpropionate (330 mg). mp:
[err] 50    Rf:   0.84 (chloroform:methanol, 9:1, V/V) Preparation 44
Benzyl 2(S)-(1,1-dioxothiomorpholinocarbonyloxy)-3-phenylpropionate was
obtained according to a simi- 55 lar manner to that of Preparation 43. mp:
[err] Rf:   0.46 (ethyl acetate:n-hexane, 1:1, VN) 35    EP 0 300 189 B1
Preparation 45 A solution of benzyl
2(S)-morpholinocarbonyloxy-3-phenylpropionate (300 mg) in methanol (20 ml)
was hydrogenated over 10% palladium on carbon (30 mg) at 3 atmospheric
pressure of hydrogen for 1 hour. 5  The solution was filtered and
concentrated in vacuo to give 2(S)-morpholinocarbonyloxy-3-phenylpropionic
acid (220 mg) as an oil. Rf:   0.59 (chloroform:methanol:acetic acid,
8:1:1, V/V) Preparation 46 10 A solution of benzyl
2(S)-[N-(2-morpholinocarbonylethyl)-N-methylaminocarbonyloxy]-3-phenyl-
propionate (726 mg) in methanol (150 ml) and water (10 ml) was hydrogenated
over 10% palladium on carbon (80 mg) at 3 atmospheric pressure of hydrogen
for 1 hour. The solution was filtered and concentrated  in  vacuo  to  give
2(S)-[N-(2-morpholinocarbonylethyl)-N-methylaminocarbonyloxy]-3- 15
phenylpropionic acid (573 mg). mp: [err] Rf:   0.67
(chloroform:methanol:acetic acid, 8:1:1, VN) Preparation 47 20     The
following compounds were obtained according to a similar manner to that of
Preparation 45 or 46. (1)
2(S)-(N,N-Diethylaminocarbonyloxy)-3-phenylpropionic acid Rf:  0.71
(chloroform:methanol:acetic acid, 8:1:1, VN) (2)
2(S)-(2-Methoxyethylaminocarbonyloxy)-3-phenylpropionic acid Rf:   0.55
(chloroform:methanol:acetic acid, 8:1:1, VN) 25   (3)
2(S)-(N-Methoxycarbonylmethyl-N-methylaminocarbonyloxy)-3-phenylpropionic
acid Rf:   0.60 (chloroform:methanol:acetic acid, 8:1:1, VN) (4)
2(S)-[N-(2-Hydroxyethyl)-N-methylaminocarbonyloxy]-3-phenylpropionic acid
Rf:   0.38 (chloroform:methanol:acetic acid, 16:1:1, V/V) (5)
2(S)-(N'-Acetyl-N'-methyl-N-methylhydrazinocarbonyloxy)-3-phenylpropionic
acid 30      Rf:   0.64 (chloroform:methanol:acetic acid, 16:1:1, V/V) (6)
2(S)-(2(S)-Methoxycarbonylpyrrolidine-1-carbonyloxy)-3-phenylpropionic acid
Rf:   0.50 (chloroform:methanol:acetic acid, 16:1:1, V/V) (7)
2(S)-(N-n-Butyl-N-ethylaminocarbonyloxy)-3-phenylpropionic acid Rf:   0.49
(chloroform:methanol:acetic acid, 16:1:1, VN) 



35   (8) 2(S)-(N-Methyl-N-phenethylaminocarbonyloxy)-3-phenylpropionic acid
Rf:   0.52 (chloroform:methanol:acetic acid, 16:1:1, V/V) (9)
2(S)-(2(R)-Methoxycarbonylpyrrolidine-1-carbonyloxy)-3-phenylpropionic acid
Rf:   0.50 (chloroform:methanol:acetic acid, 16:1:1, V/V) (10)
2(S)-(N-n-Butyl-N-methylaminocarbonyloxy)-3-phenylpropionic acid 40
Rf:   0.52 (chloroform:methanol:acetic acid, 16:1:1, V/V) (11)
2(S)-(N-Methyl-N-phenylaminocarbonyloxy)-3-phenylpropionic acid Rf:   0.52
(chloroform:methanol:acetic acid, 16:1:1, V/V) (12)
2(S)-(2(S)-Hydroxymethylpyrrolidine-1-carbonyloxy)-3-phenylpropionic acid
Rf:  0.31 (chloroform:methanol:acetic acid, 16:1:1, VN) 45   (13)
2(S)-Hexamethyleneiminocarbonyloxy-3-phenylpropionic acid Rf:   0.52
(chloroform:methanol:acetic acid, 16:1:1, V/V) (14)
2(S)-(2(R)-Hydroxymethylpyrrolidine-1-carbonyloxy)-3-phenylpropionic acid
Rf:   0.28 (chloroform:methanol:acetic acid, 16:1:1, VN) (15)
2(S)-[N-(1(R)-Morpholinocarbonylethyl)-N-methylaminocarbonyloxy]-3-phenylpr
opionic acid 50      Rf:   0.26 (methanol/chloroform, 10%, VN) 0.75
(chloroform:methanol:acetic acid, 8:1:1, V/V) (16)
2(S)-[N-(2-Dimethylaminocarbonylethyl)-N-methylaminocarbonyloxy]-3-phenylpr
opionic acid mp:   138-144 C Rf:   0.63 (chloroform:methanol:acetic acid,
8:1:1, V/V) 55   (17)
2(S)-(N-Morpholinocarbonylmethyl-N-methylaminocarbonyloxy)-3-phenylpropioni
c acid Rf:   0.16 (methanol/chloroform, 10%, V/V) 0.53
(chloroform:methanol:acetic acid, 8:1:1, V/V) 36    EP 0 300 189 B1 (18)
2(S)-(N-Dimethylaminocarbonylmethyl-N-methylaminocarbonyloxy)-3-phenylpropi
onic acid Rf:  0.51 (chloroform:methanol:acetic acid, 8:1:1, VN) (19)
2(S)-[N-(n-Butylaminocarbonylmethyl)-N-methylaminocarbonyloxy]-3-phenylprop
ionic acid Rf:  0.53 (chloroform:methanol:acetic acid, 8:1:1, V/V) 5
(20)
2(S)-[N-(4-Picolylaminocarbonylmethyl)-N-methylaminocarbonyloxy]-3-phenylpr
opionic acid Rf:  0.08 (chloroform:methanol:acetic acid, 8:1:1, VN) (21)
2(S)-[N-(N-Methyl-N-phenethylaminocarbonylmethyl)-N-methylaminocarbonyloxy]
-3-phenylpropionic acid Rf:  0.66 (chloroform:methanol:acetic acid, 8:1:1,
V/V) 10   (22)
2(S)-(2(R)-Dimethylaminocarbonylpyrrolidine-1-carbonyloxy)-3-phenylpropioni
c acid Rf:  0.38 (chloroform:methanol:acetic acid, 8:1:1, VN) (23)
2(S)-(6(S)-2-Oxo-1,4-diazabicyclo[4.3.0]nonane-4-carbonyloxy)-3-phenylpropi
onic acid Rf:  0.44 (chloroform:methanol:acetic acid, 16:1:1, V/V) (24)
2(S)-(4-Methyl-3-oxopiperazine-1-carbonyloxy)-3-phenylpropionic acid 15
Rf:  0.25 (chloroform:methanol:acetic acid, 16:1:1, VN) (25)
2(S)-(3-Oxopiperazine-1-carbonyloxy)-3-phenylpropionic acid Rf:  0.30
(chloroform:methanol:acetic acid, 16:1:1, VN) (26)
2(S)-(N-isobutoxycarbonylmethyl-N-methylaminocarbonyloxy)-3-phenylpropionic
acid Rf:  0.29 (chloroform:methanol, 10:1, V/V) 20   (27)
2(S)-(N-Methyl-N-phenethyloxycarbonylmethylaminocarbonyloxy)-3-phenylpropio
nic acid Rf:  0.31 (chloroform:methanol, 10:1, VN) 



(28)
2(S)-[N-Methyl-N-(5-methyl-2-oxohexyl)aminocarbonyloxy]-3-phenylpropionic
acid Rf:  0.18 (chloroform:methanol, 10:1, V/V) (29)
2(S)-[N-Methyl-N-(2-hydroxy-5-methylhexyl)aminocarbonyloxy]-3-phenylpropion
ic acid 25      Rf:  0.19 (chloroform:methanol, 10:1, V/V) (30)
2(S)-[N-Methyl-N-(2-oxopropoxycarbonylmethyl)aminocarbonyloxy]-3-phenylprop
ionic acid Rf:  0.24 (chloroform:methanol, 10:1, V/V) (31)
2(S)-[N-{2-(Ethoxycarbonylmethylaminocarbonyl)ethyl}-N-methylaminocarbonylo
xy]-3-phenyl- propionic acid 30      Rf:   0.14 (chloroform:methanol, 10:1,
VN) (32)
2(S)-(2(S)-Methoxymethylpyrrolidine-1-carbonyloxy)-3-phenylpropionic acid
Rf:  0.57 (chloroform:methanol:acetic acid, 16:1:1, V/V) (33)
2(S)-[N-{2-(2-Morpholinoethylaminocarbonyl)ethyl}-N-methylaminocarbonyloxy]
-3-phenylpropionic acid 35      Rf:  0.16 (chloroform:methanol:acetic acid,
16:1:1, V/V) (34)
2(S)-[N-{2-(2-Picolylaminocarbonyl)ethyl}-N-methylaminocarbonyloxy]-3-pheny
lpropionic acid Rf:  0.31 (chloroform:methanol:acetic acid, 16:1:1, V/V)
(35)
2(S)-[N-[2-[N-{2-(2-Pyridyl)ethyl}-N-methylaminocarbonyl]ethyl]-N-methylami
nocarbonyloxy]-3- phenylpropionic acid 40      Rf:  0.31
(chloroform:methanol:acetic acid, 16:1:1, V/V) (36)
2(S)-[N-{2-(3-Picolylaminocarbonyl)ethyl}-N-methylaminocarbonyloxy]-3-pheny
lpropionic acid Rf:  0.16 (chloroform:methanol:acetic acid, 16:1:1, V/V)
(37)
2(S)-[N-[2-{N-(2-Pyridyl)-N-methylaminocarbonyl}ethyl]-N-methylaminocarbony
loxy]-3-phenyl- propionic acid 45      Rf:   0.34
(chloroform:methanol:acetic acid, 16:1:1, V/V) (38)
2(S)-[N-(2-Isopropylaminocarbonylethyl)-N-methylaminocarbonyloxy]-3-phenylp
ropionic acid Rf:  0.40 (chloroform:methanol:acetic acid, 16:1:1, V/V) (39)
2(S)-[N-{2-(4-Methylpiperazine-1-carbonyl)ethyl}-N-methylaminocarbonyloxy]-
3-phenylpropionic acid Rf:  0.12 (chloroform:methanol:acetic acid, 16:1:1,
V/V) 50   (40)
2(S)-(2-Isopropylcarbamoylpyrazolidine-1-carbonyloxy)-3-phenylpropionic
acid Rf:  0.54 (chloroform:methanol:acetic acid, 16:1:1, V/V) (41)
2(S)-[N'-(Methylcarbamoyl)-N,N'-dimethylhydrazinocarbonyloxy]-3-phenylpropi
onic acid Rf:  0.51 (chloroform:methanol:acetic acid, 16:1:1, V/V) (42)
2(S)-[N'-(N,N-Dimethylcarbamoyl)-NN'-dimethylhydrazinocarbonyloxy]-3-phenyl
propionic acid 55      Rf:   0.63 (chloroform:methanol:acetic acid, 16:1:1,
V/V) (43)
2(S)-[N'-(Morpholinocarbonyl)-N,N-dimethylhydrazinocarbonyloxy]-3-phenylpro
pionic acid Rf:   0.08 (chloroform:methanol, 10:1, VN) 37    EP 0 300 189
B1 (44)
2(S)-[N'-(Isopropylcarbamoyl)-N,N'-dimethylhydrazinocarbonyloxy]-3-phenylpr
opionic acid Rf:  0.53 (chloroform:methanol:acetic acid, 16:1:1, V/V) (45)
2(S)-[N'-(Benzylcarbamoyl)-N,N'-dimethylhydrazinocarbonyloxy]-3-phenylpropi
onic acid Rf:  0.40 (ethyl acetate:benzene:acetic acid, 20:20:1, VN) 5
(46)
2(S)-(N'-lsobutoxycarbonyl-N,N'-dimethylhydrazinocarbonyloxy)-3-phenylpropi
onic acid Rf:  0.34 (ethyl acetate:benzene:acetic acid, 20:20:1, VN) (47)
2(S)-[N-(2-Hydroxyethyl)-N-ethylaminocarbonyloxy]-3-phenylpropionic acid
Rf:  0.32 (chloroform:methanol:acetic acid, 16:1:1, V/V) 



(48)
2(S)-[N-Methyl-N-[2-{N-(morpholinocarbonyl)-N-methylamino}ethyl]aminocarbon
yloxy]-3-phenyl- 10   propionic acid Rf:  0.33 (chloroform:methanol:acetic
acid, 16:1:1, VN) (49)
2(S)-[N-Methyl-N-{2-(N-isobutyryl-N-methylamino)ethyl}aminocarbonyloxy]-3-p
henylpropionic acid mp:   [err] Rf:   0.43 (chloroform:methanol:acetic
acid, 16:1:1, V/V) 15   (50)
2(S)-[N-Methyl-N-{2-(N-isovaleryl-N-methylamino)ethyl}aminocarbonyloxyl-3-p
henylpropionic acid mp:   108-110C Rf:   0.54 (chloroform:methanol:acetic
acid, 16:1:1, V/V) (51)
2(S)-[N-Methyl-N-[4-{N-(morpholinocarbonyl)-N-methylamino}buty]aminocarbony
loxy]-3-phenyl- propionic acid 20      Rf:  0.21
(chloroform:methanol:acetic acid, 16:1:1, VN) (52)
2(S)-[N-{2-(N-Methyl-N-phenylcarbamoyl)ethyl}-N-methylaminocarbonyloxy]-3-p
henylpropionic acid Rf:  0.25 (chloroform:methanol:acetic acid, 16:1:1, VN)
(53)
2(S)-[N-{2-(N-Methyl-N-isobutylcarbamoyl)ethyl}-N-methylaminocarbonyloxy]-3
-phenylpropionic acid Rf:  0.35 (chloroform:methanol:acetic acid, 16:1:1,
V/V) 25   (54)
2(S)-[N-(4-Morpholinocarbonylbutyl)-N-methylaminocarbonyloxy]-3-phenylpropi
onic acid Rf:  0.27 (chloroform:methanol:acetic acid, 16:1:1, V/V) (55)
2(S)-(3-Oxopiperidinocarbonyloxy)-3-phenylpropionic acid Rf:  0.52
(chloroform:methanol:acetic acid, 16:1:1, V/V) (56)
2(S)-[N-Methyl-N-(2-isobutylcarbamoylethyl)aminocarbonyloxy]-3-phenylpropio
nic acid 30      Rf:  0.24 (chloroform:methanol:acetic acid, 16:1:1, V/V)
(57)
2(S)-[N-{4-(N-Methyl-N-isopropylcarbamoyl)butyl}-N-methylaminocarbonyloxy]-
3-phenylpropionic acid Rf:  0.44 (chloroform:methanol:acetic acid, 16:1:1,
V/V) (58)
2(S)-[N-(4-Isopropylcarbamoylbutyl)-N-methylaminocarbonyloxy}-3-phenylpropi
onic acid 35      Rf:  0.30 (chloroform:methanol:acetic acid, 16:1:1, VN)
(59)
2(S)-[N-Methyl-N-[3-{N-(morpholinocarbonyl)-N-methylamino}propyl]aminocarbo
nyloxy]-3-phenyl- propionic acid Rf:  0.21 (chloroform:methanol, 10:1, VN)
(60)
2(S)-[N-Methyl-N-(3-morpholinocarbonylpropyl)aminocarbonyloxy]-3-phenylprop
ionic acid 40      Rf:  0.18 (chloroform:methanol, 10:1, V/V) (61)
2(S)-[N-Methyl-N-{3-(N-isopropyl-N-methylcarbamoyl)propyl}aminocarbonyloxy]
-3-phenylpropionic acid Rf:  0.19 (chloroform:methanol, 10:1, V/V) (62)
2(S)-[N-Methyl-N-{2-(N-t-butoxycarbonyl-N-methylamino)ethyl}aminocarbonylox
y]-3-phenylpropionic 45   acid Rf:  0.52 (chloroform:methanol:acetic acid,
16:1:1, V/V) (63)
2(S)-[N-[2-{N-Methyl-N-(2-picolyl)carbamoyl}ethyl]-N-methylaminocarbonyloxy
]-3-phenylpropionic acid Rf:  0.19 (chloroform:methanol:acetic acid,
16:1:1, V/V) 50   (64)
2(S)-[N-(2-Cyclopentylcarbamoylethyl)-N-methylaminocarbonyloxy]-3-phenylpro
pionic acid Rf:  0.30 (chloroform:methanol:acetic acid, 16:1:1, VN) (65) 2
(S)-[N-{2-(2-Methoxyethylcarbamoyl)ethyl}-N-methylaminocarbonyloxy]-3-pheny
lpropionic acid Rf:  0.21 (chloroform:methanol:acetic acid, 16:1:1, V/V)
(66)
2(S)-[N-(2-Morpholinocarbamoylethyl)-N-methylaminocarbonyloxy]-3-phenylprop
ionic acid 55      Rf:  0.16 (chloroform:methanolacetic acid, 16:1:1, VN)
(67)
2(S)-[N-Methyl-N-[5-{N-(morpholinocarbonyl)-N-methylamino}pentyl]aminocarbo
nyloxy]-3-phenyl- propionic acid 



Rf:  0.33 (chloroform:methanol, 10:1, V/V) 38    EP 0 300 189 B1 (68)
2(S)-[N-Methyl-N-(3-isopropylcarbamoylpropyl)aminocarbonyloxy]-3-phenylprop
ionic acid Rf:   0.16 (chloroform:methanol, 10:1, V/V) (69)
2(S)-[N-Methyl-N-(3-oxo-5-methylhexyl)aminocarbonyloxy]-3-phenylpropionic
acid Rf:   0.17 (chloroform:methanol, 10:1, V/V) 5     (70)
2(S)-(2-Acetylperhydropyridazine-1-carbonyloxy)-3-phenylpropionic acid Rf:
0.41 (chloroform:methanol:acetic acid, 16:1:1, V/V) (71)
2(S)-(2-Butyrylperhydropyridazine-1-carbonyloxy)-3-phenylpropionicacid Rf:
0.52 (chloroform:methanol:acetic acid, 16:1:1, V/V) (72)
2(S)-(2-Isobutyrylperhydropyridazine-1-carbonyloxy)-3-phenylpropionic acid
10      Rf:   0.49 (chloroform:acetic acid:methanol, 16:1:1, VN) (73)
2(S)-(2-Benzoylperhydropyridazine-1 -carbonyloxy)-3-phenylpropionicacid Rf:
0.47 (chloroform:methanol:acetic acid, 16:1:1, VN) (74)
2(S)-(2-Cyclohexylcarbonylperhydropyridazine-1-carbonyloxy)-3-phenylpropion
ic acid Rf:   0.55 (chloroform:methanol:acetic acid, 16:1:1, V/V) 15   (75)
2(S)-(2-Acetylpyrazolidine-1-carbonyloxy)-3-phenylpropionic acid Rf:   0.22
(chloroform:methanol:acetic acid, 16:1:1, VN) (76)
2(S)-(2-Isobutyrylcarbonylpyrazolidine-1-carbonyloxy)-3-phenylpropionic
acid Rf:   0.36 (chloroform:methanol:acetic acid, 16:1:1, V/V) (77)
2(S)-(2-Methoxyacetylpyrazolidine-1-carbonyloxy)-3-phenylpropionicacid 20
Rf:   0.32 (chloroform:methanol:acetic acid, 16:1:1, V/V) (78)
2(S)-[2-(4-Dimethylaminobutyryl)pyrazolidine-1-carbonyloxy]-3-phenylpropion
ic acid Rf:   0.17 (chloroform:methanol:acetic acid, 16:1:1, VN) (79)
2(S)-(2-Benzoylaminoacetylpyrazolidine-1-carbonyloxy)-3-phenylpropionic
acid Rf:   0.32 (chloroform:methanol:acetic acid, 16:1:1, VN) 25    (80)
2(S)-(2-Methylcarbamoylpyrazolidine-1-carbonyloxy)-3-phenylpropionic acid
Rf:   0.48 (chloroform:methanol:acetic acid, 16:1:1, V/V) (81)
2(S)-(2-Morpholinocarbonylpyrazolidine-1-carbonyloxy)-3-phenylpropionic
acid Rf:   0.21 (chloroform:methanol:acetic acid, 16:1:1, V/V) (82)
2(S)-[2-(N-t-Butoxycarbonyl-L-leucyl)pyrazolidine-1-carbonyloxy]-3-phenylpr
opionic acid 30       Rf:   0.40 (chloroform:methanol:acetic acid, 16:1:1,
V/V) (83)
2(S)-[2-(N-Acetyl-L-leucyl)pyrazolidine-1-carbonyloxy]-3-phenylpropionic
acid Rf:   0.22 (chloroform:methanol:acetic acid, 16:1:1, V/V) (84)
2(S)-[2-([err]-t-Butoxycarbonyl-[err]-tosyl-L-histidyl)pyrazolidine-1-carbo
nyloxy]-3-phenylpropionic acid Rf:   0.16 (chloroform:methanol:acetic acid,
16:1:1, V/V) 35    (85)
2(S)-(4-Methylpiperazine-1-carbonyloxy)-3-phenylpropionic acid Rf:   0.18
(chloroform:methanol, 9:1, V/V) (86)
2(S)-(4-Methylcarbamoylpiperazine-1-carbonyloxy)-3-phenylpropionicacid Rf:
0.11 (chloroform:methanol:acetic acid, 16:1:1, V/V) (87)
2(S)-[4-(t-Butoxycarbonylglycyl)piperazine-1-carbonyloxy]-3-phenylpropionic
acid 40       Rf:   0.24 (chloroform:methanol, 9:1, V/V) (88)
2(S)-[4-(Morpholinocarbonyl)piperazine-1-carbonyloxy]-3-phenylpropionic
acid Rf:   0.13 (chloroform:methanol:acetic acid, 16:1:1, V/V) (89)
2(S)-(3-Oxopyrrolidine-1-carbonyloxy)-3-phenylpropionic acid 



Rf:   0.46 (chloroform:methanol:acetic acid, 16:1:1, VN) 45    (90)
2(S)-(2-Oxazolidinone-3-carbonyloxy)-3-phenylpropionic acid Rf :   0.15
(chloroform:methanol:acetic acid, 16:1:1, V/V) (91)
2(S)(2(R)-Methyl-3(R)-dimethylcarbonylmorpholinocarbonyloxy)-3-phenylpropio
nic acid Rf:   0.40 (chloroform:methanol:acetic acid, 30:1:1, V/V) (92)
2(S)-(2(S)-Isobutyl-4-methyl-3-oxopiperazine-1-carbonyloxy)-3-phenylpropion
ic acid so       Rf:   0.45 (chloroform:methanol:acetic acid, 30:1:1, V/V)
(93)
2(S)-(6(S)-3(S)-Morpholinocarbonylmethyl-2-oxo-1,4-diazabicyclo[4.3.O]nonan
e-4-carbonyloxy)-3- phenylpropionic acid Rf:   0.10 (chloroform:methanol,
10:1, VN) 55 Preparation 48 To a solution of benzyl
2(S)-[N-(2-thiomorpholinocarbonylethyl)-N-methyjaminocarbonyloxy]-3-phenyl-
propionate (418 mg) in methanol (5 ml), which was cooled to 0 C, was added
1 N sodium hydroxide 39    EP 0 300189 B1 aqueous solution (1.33 ml). The
mixture was stirred at ambient temperature for one hour. After evaporation
of methanol, the residual basic aqueous solution was washed with chloroform
(5 ml x 2). Then the aqueous solution was acidified to pH 2 with 5%
hydrochloric acid, and extracted with ethyl acetate (10 ml x 2). The
extract was washed with water (10 ml) and saturated sodium chloride
solution (10 ml), dried over 5 magnesium sulfate, and concentrated under
reduced pressure to give 2(S)-[N-(2-thiomorpholinocar-
bonylethyl)-N-methylaminocarbonyloxy]-3-phenylpropionic acid (315 mg). Rf:
0.56 (chloroform:methanol:acetic acid, 16:1:1, V/V) Preparation 49 10 To a
solution of benzyl
2(S)-[N-(2-isopropylthioethyl)-N-methylaminocarbonyloxy]-3-phenylpropionate
(623 mg) in ethanol (10 ml) was added 1N potassium hydroxide (3 ml) at
ambient temperature, and the mixture was stirred at the same temperature
for 1 hour. The solution was concentrated in vacuo, and the residue was
partitioned between water (20 ml) and diethyl ether (20 ml). The aqueous
layer was separated 15 and acidified to pH 2 with 10% hydrochloric acid,
and the product was extracted with chloroform (20 ml x 2). The extract was
washed with water (30 ml) and dried over magnesium sulfate. Evaporation of
the solvent gave
2(S)-[N-(2-isopropylthioethyl)-N-methylaminocarbonyloxy]-3-phenylpropionic
acid (485 mg). Rf:   0.84 (chloroform:methanol:acetic acid, 8:1:1, V/V) 20
Preparation 50 The following compounds were obtained according to a similar
manner to that of Preparation 48 or 49. (1) 2(S)
-[N-{2-(2-Thiazolylaminocarbonyl)ethyl}-N-methylaminocarbonyloxy]-3-phenylp
ropionic acid Rf:   0.56 (chloroform:methanol:acetic acid, 16:1:1, VN) 25
(2)       2(S)-[N-{2-(1,2,3,6-Tetrahydropyridine-1
-carbonyl)ethyl}-N-methylaminocarbonyloxy]-3-phenyl- propionic acid Rf:
0.48 (chloroform:methanol:acetic acid, 16:1:1, V/V) (3)
2(S)-[N-(3-Isobutylthiopropyl)-N-methylaminocarbonyloxy]-3-phenylpropionic
acid Rf:   0.38 (chloroform:methanol:acetic acid, 16:1:1, V/V) 30   (4)
2(S)-[N-(3-Isobutylsulfonylpropyl)-N-methylaminocarbonyloxy]-3-phenylpropio
nic acid Rf:   0.14 (chloroform:methanol:acetic acid, 16:1:1, V/V) (5)
2(S)-[N-(2-Isopropylsulfonylethyl)-N-methylaminocarbonyloxy]-3-phenylpropio
nic acid Rf:   0.58 (chloroform:methanol:acetic acid, 8:1:1, V/V) (6)
2(S)-(1,2,3,6-Tetrahydropyridine-1-carbonyloxy)-3-phenylpropionic acid 



35      Rf:   0.37 (chloroform:methanol:acetic acid, 16:1:1, V/V) (7)
2(S)-(3-Thiazolidinecarbonyloxy)-3-phenylpropionic acid Rf:   0.44
(chloroform:methanol:acetic acid, 16:1:1, V/V) (8)
2(S)-(1-Oxothiazolidine-3-carbonyloxy)-3-phenylpropionic acid mp:   [err]
40      Rf:   0.17 (chloroform:methanol:acetic acid, 16:1:1, V/V) (9)
2(S)-(1,1-Dioxothiazolidine-3-carbonyloxy)-3-phenylpropionic acid Rf:
0.19 (ethyl acetrate) (10) 2(S)-Thiomorpholinocarbonyloxy-3-phenylpropionic
acid Rf:   0.54 (chloroform:methanol:acetic acid, 16:1:1, V/V) 45   (11)
2(S)-(1-Oxothiomorpholinocarbonyloxy)-3-phenylpropionic acid mp:   162-163C
Rf:   0.19 (chloroform:methanol:acetic acid, 16:1:1, VN) (12)
2(S)-(1,1-Dioxothiomorpholinocarbonyloxy)-3-phenylpropionic acid mp:
92.5-93.5  C 50 Preparation 51 (1) To a solution of
N-t-butoxycarbonyl-1-cyclohexylalaninal (7.73 g) in dry tetrahydrofuran
(200 ml) which was cooled to [err] was added dropwise a solution of
isopentyl magnesium bromide prepared 55   from isopentyl bromide (46.4 g)
and magnesium (7.47 g) in dry tetrahydrofuran (500 ml). After the addition
was completed, the reaction mixture was allowed to warm to ambient
temperature for 2 hours and was poured into saturated aqueous ammonium
chloride (500 ml). The resulting mixture was extracted with ether (500 ml x
2), and the extract was combined, dried over magnesium sulfate and 40    EP
0300 189 B1 evaporated to give an oil (10.1 g). The residue was purified
with silica gel (1 kg) column chromatography (10% ethyl acetate in hexane
as eluent), to give 2(S)-t-butoxycarbonylamino-1-cyclohexyl-3(S)-hydroxy-
6-methylheptane (3.03 g). Rf:         0.67 (benzene:ethyl acetate, 4:1,
V/V) 5            [err] (2) A solution of
2(S)-t-butoxycarbonylamino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane (600
mg) in trifluoroacetic acid (10 ml) was stirred at [err] for 30 minutes.
After evaporation of the solvent, the residue was dissolved in ethyl
acetate (20 ml). The solution was washed with saturated sodium bicarbonate
solution, dried over magnesium sulfate, and evaporated in vacuo to give
2(S)-amino-1-cyclohexyl-3(S)- 10    hydroxy-6-methylheptane (412 mg) as an
oil. Rf:   0.63 (chloroform:methanol:acetic acid, 8:1:1, V/V) (3) To a
solution of [err]-t-butoxycarbonyl-[err]-mthyl-[err]-tosyl-L-histidine
(2.77 g) and 2(S)-amino-1- cyclohexyl-3(S)-hydroxy-6-methylheptane (1.49 g)
in dry methylene chloride (60 ml) which was cooled at [err], was added
N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide (1.25 g). The mixture was
stirred at 15    ambient temperature for 3 hours. After evaporation of the
solvent, the residue was dissolved in ethyl acetate (200 ml) and the
solution was washed with 0.5% hydrochloric acid, saturated sodium
bicarbonate solution and water successively, dried over magnesium sulfate,
and concentrated under reduced pressure. The residue was purified with
silica gel column chromatography (1% methanol in chloroform as eluent) to
give
2(S)-([err]-t-butoxycarbonyl-[err]-methyl-[err]-tosyl-L-histidyl)amino-1-cy
clohexyl-3(S)-hydroxy- 20    6-methylheptane (1.61 g) as an amorphous
powder. mp:   [err] 



Rf:   0.56 (benzene:ethyl acetate:acetic acid, 20:20:1, V/V) (4) A
solution  of 2(S)-([err]-t-butoxycarbonyl-[err]-methy
[err]-tosyl-L-histidyl)amino-1-cyclohexyl-3(S)- hydroxy-6-methylheptane
(1.20 g) in trifluoroacetic acid (20 ml) was stirred at -5 C for 3 hours.
After 25    concentration of the mixture in vacuo, the residue was
dissolved in ethyl acetate (100 ml). The solution was washed with saturated
sodium bicarbonate solution, dried over magnesium sulfate, and concentrated
in vacuo to give
2(S)-([err]-methyl-[err]-tosyl-L-histidyl)amino-1-cyclohexyl-3(S)-hydroxy-6
-methylheptane (982 mg) as an oil. Rf:   0.67 (chloroform:methanol, 10:1,
V/V) 30 Preparation 52 (1) A solution of
2(S)-t-butoxycarbonylamino-1-cyclohexyl-3-hydroxy-6-methylheptane (100 g)
in hy- drogen chloride (58.2 g)/dioxane (400 ml) was stirred at 20 to[err]
for 1.5 hours. Methylene chloride 35   (500 ml) and water (500 ml) were
added thereto and separated aqueous layer was extracted with methylene
chloride (300 ml). The organic layers were combined and washed with 5%
hydrochloric acid (400 ml), 25% ammonia water (300 ml) and water (300 ml)
successively. The solvent was evaporated and the oily residue was dissolved
in isopropyl alcohol (420 ml). Said solution was dropwise added to a
solution of L-tartaric acid (34.4 g) in water (52 ml) and isopropyl alcohol
(570 ml) at [err]. 40    After cooling, the resulting precipitates were
collected by filtration and dried to give crude L-tartaric acid salt of
2(S)-amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane (51.9 g). mp:
[err] [err]       (c = 1.0, 50% hydrous methanol) (2) This crude compound
(51.9 g) was dissolved in isopropyl alcohol (986 ml) under reflux. The
solution 45    was filtered and water (52 ml) was added to the filtrate.
After cooling, the resulting precipitates were collected by filtration and
dried to give purified L-tartaric acid salt of
2(S)-amino-1-cyclohexyl-3(S)- hydroxy-6-methylheptane (46.7 g). mp:
[err] [err]      (c = 1.0, 50% hydrous methanol) 50   (3) To a mixture of
purified L-tartaric acid salt of
2(S)-amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane (46.7 g) and methylene
chloride (374 ml) were added 25% ammonia water (140 ml) and water (47 ml).
The separated organic layer was washed with water (140 ml) and the solvent
was evaporated to give 2-
(S)-amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane (28.1 g). 55  Example 1
To a solution of 2(S)-morpholinocarbonyloxy-3-phenylpropionic acid (86 mg)
and 2(S)-([err]-methyl-[err]-
tosyl-L-histidyl)amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane (150 mg)
in dry methylene chloride (20 41    EP 0 300 189 B1 ml), which was cooled
at [err], was added N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide
hydrochloride (60 mg). The mixture was stirred at the same temperature for
6 hours. After evaporation of the solvent, the residue was dissolved in
ethyl acetate (30 ml). The solution was washed with 5% hydrochloric acid, 1
M sodium bicarbonate solution and water successively, dried over sodium
sulfate, and concentrated under 5  reduced pressure. After the residue was
dissolved in N,N-dimethylformamide (20 ml), pyridine hydrochlo- ride (326
mg) was added to the solution at ambient temperature. The mixture was
stirred at the same temperature for 2 hours. After evaporation of the
solvent, the residue was dissolved in ethyl acetate (30 ml). The solution
was washed with water, 1 M sodium bicarbonate solution and water,
successively, dried over magnesium sulfate, and concentrated under reduced
pressure. The residue was purified with silica gel thin 10 layer
chromatography (chloroform:methanol, 8:1, V/V) to give
2(S)-[[err]-(2(S)-morpholinocarbonyloxy-3- 



phenylpropionyl)-[err]-methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-
methylheptane (98.2 mg) as an amorphous powder. mp:   [err] Rf:   0.61
(chloroform:methanol, 6:1, V/V) 15 Example 2 To a solution of
2(S)-[N-(2-morpholinocarbonylethyl)-N-methylaminocarbonyloxy]-3-phenylpropi
onic acid (449 mg) and
2(S)-([err]-methyl-[err]-tosyl-L-histidyl)amino-1-cyclohexyl-3(S)-hydroxy-6
-methylheptane (300 20 mg) in dry methylene chloride (30 ml), which was
cooled to [err], was added N-ethyl-N'-(3- dimethylaminopropyl)carbodiimide
hydrochloride (140 mg). The mixture was stirred at [err] overnight. After
evaporation of the solvent, the residue was dissolved in ethyl acetate (30
ml). The solution was washed with 5% hydrochloric acid, 1M sodium
bicarbonate solution and water successively, dried over sodium sulfate, and
concentrated under reduced pressure. After the residue was dissolved in
N,N-dimethylformamide (20 25 ml), pyridine hydrochloride (650 mg) was added
to the solution at ambient temperature. The mixture was stirred at the same
temperature for 2 hours. After evaporation of the solvent, the residue was
dissolved in ethyl acetate (30 ml). The solution was washed with 1M sodium
bicarbonate solution and water succes- sively, dried over magnesium
sulfate, and concentrated under reduced pressure. The residue was purified
with silica gel thin layer chromatography (chloroform : methanol, 6:1, V/V)
to give 2(S)-[[err]-[2(S)-{N-(2- 30
morpholinocarbonylethyl)-N-methylaminocarbonyloxy}-3-phenylproplonyll-N"-me
thyl-L-histidyl]amino-1- cyclohexyl-3(S)-hydroxy-6-methylheptane (221 mg)
as an amorphous powder. mp:   [err] Rf:   0.48 (chloroform:methanol, 6:1,
V/V) 35 Example 3 To a solution of
2(S)-[N-methyl-N-[2-{N-(morpholinocarbonyl)-N-methylamino}ethyl]aminocarbon
yloxy]- 3-phenylpropionic acid (222 mg) in dry methylene chloride (10 ml)
which was cooled to [err], were added oxalyl chloride (0.051 ml) and three
drops of N,N-dimethylformamide. The mixture was stirred at the same 40
temperature for 1 hour. After evaporation of the solvent, the residue was
dissolved in dry methylene chloride (5 ml) and the solution was added to a
solution of 2(S)-([err] -mthyl-[err]-tosyl-L-histidyl)amino-1-
cyclohexyl-3(S)-hydroxy-6-methylheptane (300 mg) and triethylamine (57 mg)
in methylene chloride (10 ml) at [err]. The mixture was stirred at the same
temperature for 3 hours. After evaporation of the solvent, the residue was
dissolved in ethyl acetate (30 ml) and the solution was washed with 5%
hydrochloric acid, 1 M 45 sodium bicarbonate solution, and water
successively, dried over magnesium sulfate, and concentrated under reduced
pressure. After the residue was dissolved in N,N-dimethylformamide (10 ml),
pyridine hydrochloride (650 mg) was added to the solution at ambient
temperature. The mixture was stirred at the same temperature for 2 hours.
After evaporation of the solvent, the residue was dissolved in ethyl
acetate (30 ml) and the solution was washed with 1M sodium bicarbonate
solution and water successively, dried so over magnesium sulfate, and
concentrated in vacuo. The residue was purified with silica gel thin layer
chromatography (chloroform:methanol, 9:1, V/V) to give
2(S)-[[err]-[2(S)-[N-methyl-N-[2-{N-(morpholinocar-
bonyl)-N-methylamino}ethyl]aminocarbonyloxy]-3-phenylpropionyl]-[err]-methy
l-L-histidyl]amino-1 -cyclohexyl- 3(S)-hydroxy-6-methylheptane (297 mg) as
an amorphous powder. mp:   [err] 55    Rf:   0.45 (chloroform:methanol,
10:1, V/V) 42    EP 0 300 189 B1 Example 4 To a solution of
2(S)-[N-methyl-N-{2-(N-isobutyryl-N-methylamino)ethyl}aminocarbonyloxy]-3-p
henyl- 



propionic acid (217 mg) in dry methylene chloride (20 ml) which was cooled
to [err], were added oxalyl 5  chloride (0.054 ml) and three drops of
N,N-dimethylformamide. The mixture was stirred at the same temperature for
1 hour. After evaporation of the solvent, the residue was dissolved in dry
methylene chloride (5 ml) and the solution was added to a solution of
2(S)-([err]-methyl-[err]-tosyl-L-histidyl)amino-1-
cyclohexyl-3(S)-hydroxy-6-methyl heptane (300 mg) and triethylamine (63 mg)
in methylene chloride (10 ml) at [err]. The mixture was stirred at the same
temperature for 3 hours. After evaporation of the solvent, 10  the residue
was dissolved in ethyl acetate (30 ml) and the solution was wahsed with 5%
hydrochloric acid, 1 M sodium bicarbonate solution and water successively,
dried over magnesium sulfate, and concentrated under reduced pressure.
After the residue was dissolved in N,N-dimethylformamide (15 ml), pyridine
hydrochloride (650 mg) was added thereto at ambient temperature. The
mixture was stirred at the same temperature for 2 hours. After evaporation
of the solvent the residue was dissolved in ethyl acetate (30 ml) 15  and
the solution was washed with 1 M sodium bicarbonate solution and water
successively, dried over magnesium sulfate, and concentrated in vacuo. The
residue was purified with silica gel thin layer chromatography
(chloroform:methanol, 9:1, V/V) to give
2(S)-[[err]-[2(S)-[N-methyl-N-{2-(N-isobutyryl-N-
methylamino)ethylyaminocarbonyloxy]-3-phenylpropionyl]-[err]-methyl-L-histd
yl]amino-1-cyclohexyl-3(S)- hydroxy-6-methylheptane (295 mg) as an
amorphous powder. 20    mp:   [err] Rf:   0.46 (chloroform:methanol, 10:1,
V/V) Example 5 25     The following compounds were obtained according to a
similar manner to that of Examples 1 to 4. (1)
2(S)-[[err]-{2(8)-(N,N-Diethylaminocarbonyloxy)-3-phenylpropionyl)-[err]-me
thyl-L-histidyl]amino-1- cyclohexyl-3(S)-hydroxy-6-methylheptane mp:
[err] Rf:   0.61 (chloroform:methanol, 6:1, V/V) 30   (2)
2-(S)-[[err]-{2(S)-(2-Methoxyethylaminocarbonyloxy)-3-phenylpropionyl)-[err
]-methyl-L-histidyl]amino-1- cyclohexyl-3(S)-hydroxy-6-methylheptane mp:
[err] Rf:   0.45 (chloroform:methanol, 6:1, V/V) (3)
2(S)-[[err]-{2(S)-(N-Methoxycarbonylmethyl-N-methylaminocarbonyloxy)-3-phen
ylpropionyl}-[err]-methyl- 35
L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] Rf:
0.55 (chloroform:methanol, 6:1, VN) (4)
2(S)-[[err]-[2(S)-{N-(2-Hydroxyethyl)-N-methylaminocarbonyloxy}-3-phenylpro
pionyl]-[err]-methyl-L-
histidyl]-amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane 40      mp:
[err] Rf:   0.57 (chloroform:methanol, 6:1, VN) (5)
2(S)-[[err]-{2(S)-(N'-Acetyl-N'-methyl-N-methylhydrazinocarbonyloxy)-3-phen
ylpropionyl}-[err]-methyl-L-
histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] 45
Rf:   0.68 (chloroform:methanol, 6:1, V/V) (6)
2(S)-[[err]-{2(S)-(2(S)-Methoxycarbonylpyrrolidine-1-carbonyloxy)-3-phenylp
ropionyl)-[err]-methyl-L- histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] Rf:   0.31
(chloroform:methanol, 10:1, VN) 50   (7)
2(S)-[[err]-{2(S)-(N-n-Butyl-N-ethylaminocarbonyloxy)-3-phenylpropionyl}-[e
rr]-methyl-L-histidyl]amino-1- cyclohexyl-3(S)-hydroxy-6-methylheptane mp:
[err] Rf:   0.27 (chloroform:methanol, 10:1, V/V) (8)
2(S)-[[err]-{2(S)-(N-Methyl-N-phenethylaminocarbonyloxy)-3-phenylpropionyl}
-[err]-methyl-L-histidyl]- 



55    amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] Rf:
0.30 (chloroform:methanol, 10:1, V/V) 43    EP 0 300 189 B1 (9)
2(S)-[[err]-{2(S)-(2(R)-Methoxycarbonylpyrrolidine-1-carbonyloxy)-3-phenylp
ropionyl}-[err]-methyl-L- histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp: [err] Rf:   0.41
(chloroform:methanol, 10:1, V/V) 5    (10)
2(S)-[[err]-{2(S)-(N-n-Butyl-N-methylaminocarbonyloxy)-3-phenylpropionyl)-[
err]-methyl-L-histidyl]- amino-1 -cyclohexyl-3(S)-hydroxy-6-methylheptane
mp: [err] Rf:   0.40 (chloroform:methanol, 10:1, V/V) (11)
2(S)-[[err]-{2(S)-(N-Methyl-N-phenylaminocarbonyloxy)-3-phenylpropionyl)-[e
rr]-methyl-L-histidyl]amino- 10    1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp: [err] Rf:   0.38
(chloroform:methanol, 10:1, V/V) (12)
2(S)-[[err]-{2(S)-(2(S)-Hydroxymethylpyrrolidine-1
-carbonyloxy)-3-phenylpropionyl}-[err]-methyl-L- histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane 15      mp:   [err] Rf:   0.29
(chloroform:methanol, 10:1, V/V) (13)
2(S)-[[err]-(2(S)-Hexamethyl-neiminocarbonyloxy-3-phenylpropionyl)-N-methyl
-L-histidyl]amino-1 - cyclohexyl-3(S)-hydroxy-6-methylheptane mp: [err] 20
Rf:   0.36 (chloroform:methanol, 10:1, V/V) (14)
2(S)-[[err]-{2(S)-(2(R)-Hydroxymethylpyrrolidine-1-carbonyloxy)-3-phenylpro
pionyl}-[err]-methyl-L-
histidyl]-amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   93-99  C
Rf:   0.30 (chloroform:methanol, 10:1, V/V) 25   (15)
2(S)-[[err]-[2(S)-{N-(1(R)-Morpholinocarbonylethyl)N-methylaminocarbonyloxy
}-3-phenylpropionyl]- [err]-methyl-L-histidylamino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp: [err] Rf:   0.42
(chloroform:methanol, 6:1, VN) (16)
2(S)-[[err]-[2(S)-{N-(2-Dimethylaminocarbonylethyl)-N-methylaminocarbonylox
y}-3-phenylpropionyl]- 30
[err]-methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:
[err] Rf: 0.39 (chloroform:methanol, 6:1, V/V) (17)
2(S)-[[err]-{2(S)-(N-Morpholinocarbonylmethyl-N-methylaminocarbonyloxy)-3-p
henylpropionyl}-[err]- methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane 35      mp:   [err] Rf:   0.49
(chloroform:methanol, 6:1, V/V) (18)
2(S)-[[err]-{2(S)-(N-Dimethylaminocarbonylmethyl-N-methylaminocarbonyloxy)-
3-phenylproplonyl)-[err]- methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp: [err] 40      Rf:   0.40
(chloroform:methanol, 6:1, VN) (19)
2(S)-[[err]-[2(S)-{N-(n-Butylaminocarbonylmethyl)-N-methylaminocarbonyloxy}
-3-phenylpropionyl-[err]- 



methyl-L-histidyl]amino-1 -cyclohexyl-3(S)-hydroxy-6-methylheptane mp:
[err] Rf:   0.55 (chloroform:methanol, 6:1, V/V) 45   (20)
2(S)-[[err]-[2(S)-{N-(4-Picolylaminocarbonylmethyl)-N-methylaminocarbonylox
y}-3-phenylpropionyl]-
[err]-methyl-L-histidyl]amino-1-cyclohexyl-3(S)hydroxy-6-methylheptane mp:
[err] Rf:   0.36 (chloroform:methanol, 6:1, VN) (21)
2(S)-[[err]-[2(S)-{N-(N-Methyl-N-phenethylaminocarbonylmethyl)-N-methylamin
ocarbonyloxy}-3- 50    phenylpropionyl]-N-methyl-L-histidyl]amino-
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp: [err] Rf: 0.42
(chloroform:methanol, 6:1, V/V) (22)
2(S)-[[err]-{2(S)-(2(R)-Dimethylaminocarbonylpyrrolidine-1-carbonyloxy)-3-p
henylpropionyl}-[err]-methyl- L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane 55      mp:   [err] Rf:   0.70
(chloroform:methanol, 6:1, VN) (23)
2(S)-[[err]-{2(S)-(6(S)-2-Oxo-1,4-diazabicyclo[4.3.0]nonane-4-carbonyloxy)-
3-phenylpropionyl}-[err]- methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane 44    EP 0 300 189 B1 mp:   91-96
C Rf:   0.42 (methanol/chloroform, 10%, VN) (24) 2(S)-[[err]-{2 (S)-
(4-Methyl-3-oxopiperazine-1-carbonyloxy)-3-phenylpropionyl}-[err]-methyl-L-
histidyl]- amino-1 -cyclohexyl-3(S)-hydroxy-6-methylheptane 5       mp:
81-85 C Rf:   0.38 (chloroform:methanol, 10:1, VN) (25)
2(S)-[[err]-{2(S)-(3-Oxopiperazine-1
-carbonyloxy)-3-phenylpropionyl}-[err]-methyl-L-histidyl]amino-1 -
cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   108-112 C 10      Rf:   0.48
(chloroform:methanol, 10:1, V/V) (26)
2(S)-[[err]-{2(S)-(N-isobutoxycarbonylmethyl-N-methylaminocarbonyloxy)-3-ph
enylpropionyl}-[err]-
methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:
[err] Rf:   0.62 (chloroform:methanol, 10:1, VN) 15   (27)
2(S)-[[err]-2(S)-(N-Methyl-N-phen-ethyloxycarbonylmethylaminocarbonyloxy)-3
-phenylpropionyl}-[err]- methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] Rf:   0.64
(chloroform:methanol, 10:1, VN) (28)
2(S-[[err]-[2(S)-{N-Methyl-N-(5-methyl-2-oxohexyl)aminocarbonyloxy}-3-pheny
lpropionyl]-[err]-methyl- 20    L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   65-67 C Rf:   0.38
(chloroform:methanol, 10:1, V/V) (29)
2(S)-[[err]-[2(S)-{N-Methyl-N-(2-hydroxy-5-methylhexyl)aminocarbonyloxy}-3-
phenylpropionyl]-[err]-
methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane 25
mp:   76-78 * C Rf:   0.24 (chloroform:methanol, 10:1, V/V) (30)
2(S)-[[err]-[2(S)-{N-Methyl-N-(2-okopropoxycarbonylmethyl)aminocarbonyloxy}
-3-phenylpropionyl]-[err]- 



methyl-L-histidyl]amino-1 -cyclohexyl-3(S)-hydroxy-6-methylheptane mp:
[err] 30      Rf:   0.78 (chloroform:methanol, 10:1, V/V) (31)
2(S)-[[err]-[2(S)-[N-{2-(Ethoxycarbonylmethylaminocarbonyl)ethyl}-N-methyla
minocarbonyloxyl-3- phenylpropionyl]-[err]-methyi-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] Rf:   0.44
(chloroform:methanol, 10:1, VN) 35   (32)
2(S)-[[err]-(2(S)-(2(S)-Methoxymethylpyrrolidine-1-carbonyloxy)-3-phenylpro
pionyl)-[err]-methyl-L- histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] Rf:   0.44
(chloroform:methanol, 9:1, VV) (33)
2(S)-[[err]-[2(S)-[N-{2-(2-Morpholinoethylaminocarbonyl)ethyl}-N-methylamin
ocarbonyloxyl-3-phenyl- 40
propionyl]-[err]-methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methyl
heptane mp:   [err] Rf:   0.26 (chloroform:methanol, 9:1, V/V) (34)
2(S)-[[err]-[2(S)-[N-{2-(2-Picolylaminocarbonyl)ethyl}-N-methylaminocarbony
loxy]-3-phenylpropionyl]- [err]-methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane 45      mp:   64-68 C Rf:   0.40
(chloroform:methanol, 9:1, V/V) (35)
2(S)-[[err]-[2(S)-[N-[2-[N-{2-(2-Pyridyl)ethyl}N-methylaminocarbonyl]ethyl`
}N-
methylaminocarbonyloxy]-3-phenylproplonyl]-[err]-methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6- methylheptane 50      mp:   [err] Rf:   0.17
(chloroform:methanol, 9:1, VN) (36)
2(S)-[[err]-[2(S)-[N-(2-(3-Picolylaminocarbonyl)ethyl)N-methylaminocarbonyl
oxy]-3-phenylpropionyl]-
[err]-methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:
[err] 55      Rf:   0.44 (chloroform:methanol, 9:1, V/V)
(37)2(S)-[[err]-[2(S)-[N-[2-{N-(2-Pyridyl)-N-methylaminocarbonyl~ethyl]-N-m
ethylaminocarbonyloxy]-3-phen- ylpropionyl]-[err]-methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] 45    EP 0 300 189 B1
Rf:   0.27 (chloroform:methanol, 9:1, V/V) (38)
2(S)-[[err]-[2(S)-{N-(2-Isopropylaminocarbonylethyl)-N-methylaminocarbonylo
xy}-3-phenylpropionyl]- [err]-methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   78-83 * C 5       Rf:   0.49
(chloroform:methanol, 9:1, V/V) (39)
2(S)-[[err]-[2(S)-[N-{2-(4-Methylpiperazine-l-carbonyl)ethyl)-N-methylamino
carbonyloxy]-3-
phenylpropyl]-N-methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylh
eptane mp:   [err] Rf:   0.17 (chloroform:methanol, 9:1, VN) 10   (40)
2(S)-[[err]-[2(S)-{N-(2-Thiomorpholinocarbonylethyl)-N-methylaminocarbonylo
xy}-3-phenylpropionyl]- [err]-methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] Rf:   0.45
(chloroform:methanol, 9:1, V/V) 



(41)
2(S)-[[err]-[2(S)-[N-{2-(2-Thiazolylaminocarbonyl)ethyl}-N-methylaminocarbo
nyloxy]-3-phenyl- 15
propionyl]-[err]-methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methyl
heptane mp:   [err] Rf:   0.45 (chloroform:methanol, 9:1, V/V) (42)
2(S)-[[err]-[2(S)-[N-{2-(1,2,3,6-Tetrahydropyridine-1-carbonyI)ethyl-N-meth
ylaminocarbonyloxy]-3- phenylpropionyl}]Na-methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane 20      mp:   67-73* C Rf:   0.48
(chloroform:methanol, 9:1, VN) (43)
2(S)-[N-a{2(S)-(2-Isopropylcarbamoylpyrazolidine-1
-carbonyloxy)-3-phenylpropionyl}-Na-methyl-L- histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   86-89* C 25      Rf:   0.46
(chloroform:methanol, 9:1, VNV) (44)
2(S)-[NW-[2(S)-{N'-(Methylcarbamoyl)-N,N'-dimethylhydrazinocarbonyloxy}-3-p
henylpropionylJ-Na- methyl-L-histidyl]amino-l
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   112-1161C Rf:   0.50
(chloroform:methanol, 10:1, VN) 30   (45)
2(S)-[N-2(S)-{N-(N,N-Dimethylcarbamoyl)-N,N-dimethylhydrazinocarbonyloxy)-3
-phenylpropionyl]- N-methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   75-79* C Rf:   0.54
(chloroform:methanol, 6:1, VN) (46)
2(S)[Na-[2(S)-{N'-(Morpholinocarbonyl)-NN'-dimethyhydrazinocarbonyloxy)-3-p
henylpropionyl]-N- 35    methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   86-92* C Rf:   0.42
(chloroform:methanol, 10:1, VN) (47)
2(8)-[W-[2(S)-{N'-(lsopropylcarbamoyl)-NN'-dimethylhydrazinocarbonyloxy)-3-
phenylpropionyl]-Na-
methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane 40
mp:   94-99* C Rf:   0.54 (chloroform:methanol, 6:1, VN) (48)
2(S)-[Na-[2(S)-{N'-(Benzylcarbamoyl)NN'-dimethylhydrazinocarbonyloxy}-3-phe
nylpropionyl]-W- methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   99-104 * C 45      Rf:
0.31 (chloroform:methanol, 6:1, V/V) (49)
2(S)-[N"-{2(S)-(N'-lsobutoxycarbonyl-N,N-dimethylhydrazinocarbonyloxy)-3-ph
enylpropionyl-N2- methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   74-77 C Rf:   0.24
(chloroform:methanol, 10:1, VNV) 50   (50)
2(S)-[N"-[2(S)-{N-(2-Hydroxyethyl)-N-ethylaminocarbonyloxy}-3-phenylpropion
yl]-N-methyl-L- histidyl]amino-1 -cyclohexyl-3(S)-hydroxy-6-methylheptane
mp:   80-84* C Rf:   0.53 (chloroform:methanol, 6:1, VN) (51)
2(S)-[N5-[2(S)-[N-Methyl-N-{2-(N-isovaleryl-N-methylamino)ethyllaminocarbon
yloxy]-3- 55    phenylpropionyl]-Nu-methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   68-72, C Rf:   0.44
(chloroform:methanol, 10:1, V/V) 46    EP 0 300 189 B1 



(52)
2(S)-[[err]-[2(S)-[N-Methyl-N-[4-{N-(morpholinocarbonyl)-N-methylamino}buty
l]aminocarbonyloxy]-3-
phenylpropionyl]-[err]-methyl-L-histidyllamino-1-cyclohexyl-3(S)-hydroxy-6-
methylheptane mp:   [err] Rf:   0.35 (chloroform:methanol, 10:1, V/V) 5
(53)
2(S)-[[err]-[2(S)-[N-{2-(N-Methyl-N-phenylcarbamoyl)ethyl}-N-methylaminocar
bonyloxy]-3-
phenylpropionyl]-[err]-methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-
methylheptane mp:   67-71 * C Rf:   0.47 (chloroform:methanol, 9:1, VN)
(54)
2(S)-[N-[2(S):[err]-Methyl-N-isobutylcarbamoyl)ethyl}-N-methylaminocarbonyl
oxy]-3-phenyl- io
propionyl-[err]-methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylh
eptane mp:   [err] Rf:   0.50 (chloroform:methanol, 9:1, V/V) (55)
2(S)-[[err]-[2(S)-{N-(4Morpholinocarbonylbutyl)-N-methylaminocarbonyloxy}-3
-phenylpropionyl]-[err]- methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane 15      mp:   72-78 C Rf:   0.48
(chloroform:methanol, 9:1, VN) (56)
2(S)-[[err]-{2(S)-(3-Oxopiperidinocarbonyloxy)-3-phenylpropionyl}-[err]-met
hyl-L-histidyl]amino-1- cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err]
20      Rf:   0.41 (chloroform:methanol, 9:1, VN) (57)
2(S)-[[err]-[2(S)-[N-Methyl-N-(2-isobutylcarbamoylethyl)aminocarbonyloxy]-3
-phenylpropionyll-[err]-
methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:
[err] Rf:   0.54 (chloroform:methanol, 9:1, VN) 25   (58)
2(S)-[[err]-[2(S)-[N-{4-(N-Methyl-N-isopropylcarbamoyl)butyl}-N-methylamino
carbonyloxy]-3-
phenylpropionyl]-N-methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-meth
ylheptane mp:   [err] Rf:    0.46 (chloroform:methanol, 9:1, VN) (59)
2(S)[[err]-[2(S)-{N-(4-Isopropylcarbamoylbutyl)-N-methylaminocarbonyloxy}-3
-phenylpropionyl]-[err]- 30
methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:
[err] Rf:   0.41 (chloroform:methanol, 9:1, VN) (60)
2(S)-[[err]-[2(S)-[N-Methyl-N-[3-(N-(morpholinocarbonyl)-N-methylamino}prop
yl]aminocarbonyloxy]-3- phenylpropionyl]-[err]-methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane 35      mp:   [err] Rf:   0.51
(chloroform:methanol, 10:1, V/V) (61)
2(S)-[[err]-[2(S)-{N-Methyl-N-(3-morpholinocarbonylpropyl)aminocarbonyloxy}
-3-phenylpropionyl]-[err]- methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] 40      Rf:   0.39
(chloroform:methanol, 10:1, V/V) (62)
2(S)-[[err]-[2(S)-[N-Methyl-N-{3-(N-isopropyl-N-methylcarbamoyl)propyl}amin
ocarbonyloxy]-3- phenylpropionyl]-[err]-methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] Rf:   0.41
(chloroform:methanol, 10:1, VN) 45
(63)2(S)-[[err]-[2(S)-[N-Methyl-N-{2-(N-t-butoxycarbonyl-N-methylamino)ethy
l}aminocarbonyloxy]-3-phenyl- propionyl]-[err]-methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] Rf:   0.50
(chloroform:methanol, 10:1, V/V) (64)
2(S)-[[err]-[2(S)-[N-[2-{N-Methyl-N-(2-picolyl)carbamoyl}ethyl]-N-methylami
nocarbonyloxy]-3-phenyl- 



50    propionyl]-[err]-methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] Rf:   0.48
(chloroform:methanol, 9:1, V/V) (65)
2(S)-[[err]-[2(S)-{N-(2-Cyclopentylcarbamoylethyl)-N-methylaminocarbonyloxy
}-3-phenylpropionyl]-[err]-
methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane 55
mp:   [err] Rf:    0.68 (chloroform:methanol, 9:1, V/V) (66)
2(S)-[[err]-[2(S)-[N-{2-(2-Methoxyethylcarbamoyl)ethyl}N-methylaminocarbony
loxy]-3-phenyl- propionyl]-[err]-methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane 47    EP 0 300 189 B1 mp:   [err]
Rf:   0.40 (Chloroform:methanol, 9:1, V/V) (67
2(S)-[[err]-[2(S)-{N-(2-Morpholinocarbamoylethyl)-N-methylaminocarbonyloxy}
-3-phenylpropionyl]-[err]-
methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane 5
mp:   [err] Rf:   0.39 (chloroform:methanol, 9:1, VN) (68)
2(8)-[[err]-[2(S)-{N-(3-Isobutylthiopropyl)-N-methylaminocarbonyloxy}-3-phe
nylpropionyl]-[err]-methyl-L-
histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] 10
Rf:   0.53 (chloroform:methanol, 9:1, V/V) (69)
2(S)-[[err]-[2(S)-{N-(3-Isobutylsulfonylpropyl)-N-methylaminocarbonyloxy}-3
-phenylpropionyl]-[err]- methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] Rf:   0.57
(chloroform:methanol, 9:1, V/V) 15   (70)
2(S)-[[err]-[2(S)-[N-Methyl-N-[5-{N-(morpholinocarbonyl)-N-methylamino}pent
yl]aminocarbonyloxy]-3- phenylpropionyl]-[err]-methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] Rf:   0.33
(chloroform:methanol, 10:1, VN) (71)
2(S)-[[err]-[2(S)-{N-Methyl-N-(3-isopropylcarbamoylpropyl)aminocarbonyloxy}
-3-phenylpropionyl]-[err]- 20
methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:
[err] Rf:   0.38 (chloroform:methanol, 10:1, VN) (72)
2(S)-[[err]-[2(S)-{N-Methyl-N-(3-oxo-5-methylhexyl)aminocarbonyloxy}-3-phen
ylproplonyl]-[err]-methyl- L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane 25      mp:   [err] Rf:   0.32
(chloroform:methanol, 10:1, VN) (73)
2(S)-[[err]-[2(S)-{N-(2-Isopropylthioethyl)-N-methylaminocarbonyloxy}-3-phe
nylproplonyl]-[err]-methyl-L- histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   70-74 C 30      Rf:   0.46
(chloroform:methanol, 10:1, V/V) (74)
2(S)-[[err]-[2(S)-{N-(2-Isopropylsulfonylethyl)-N-methylaminocarbonyloxy}-3
-phenylpropionyl]-[err]- methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] Rf:   0.42
(chloroform:methanol, 10:1, V/V) 35   (75)
2(S)-[[err]-{2(S)-(2-Acetylperhydropyridazine-1-carbonyloxy)-3-phenylpropio
nyl}-[err]-methyl-L-histidyl]- 



amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] Rf:   0.39
(chloroform:methanol, 9:1, V/V) (76)
2(S)-[[err]-{2(S)-(2-Butyrylperhydropyridazine-1-carbonyloxy)-3-phenylpropi
onyl}-[err]-methyl-L-histidyl]- 40
amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] Rf:   0.58
(chloroform:methanol, 9:1, V/V) (77)
2(S)-[[err]-{2(S)-(2-Isobutyrylperhydropyridazine-1-carbonyloxy)-3-phenylpr
oplonyl}-[err]-methyl-L- histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane 45      mp:   [err] Rf:   0.36
(chloroform:methanol, 9:1, V/V) (78)
2(S)-[N-{2(S)-(2-Benzoylperhydropyridazine-1
-carbonyloxy)-3-phenylpropionyl-[err]-methyl-L-
histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] 50
Rf:   0.49 (chloroform:methanol, 9:1, V/V) (79)
2(S)-[[err]-{2(S)-(2-Cyclohexylcarbonylperhydropyridazine-1-carbonyloxy)-3-
phenylpropionyl}-[err]-
methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:
70-76 * C Rf:   0.38 (chloroform:methanol, 9:1, VN) 55   (80)
2(S)-[[err]-{2(S)-(2-Acetylpyrazolidine-1-carbonyloxy)-3-phenylpropionyl}-[
err]-methyl-L-histidyl]amino-1- cyclohexyl-3(S)-hydroxy-6-methylheptane mp:
77-82 C Rf:   0.30 (chloroform:methanol, 9:1, VN) 48    EP 0 300 189 B1
(81)
2(S){[err]-{2(S)-(2-isobutyrylpyrazolidine-1-carbonyloxy)-3-phenylpropionyl
}-[err]-methyl-L-histidyl]- amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane
mp:   [err] Rf:   0.33 (chloroform:methanol, 9:1, V/V) 5    (82)
2(S)-[[err]-{2(S)-(2-Methoxyacetylpyrazolidine-1-carbonyloxy)-3-phenylpropi
onyl}-[err]-mthyl-L- histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] Rf:   0.34
(chloroform:methanol. 9:1, V/V) (83)
2(S)-[[err]-[2(S)-{2-(4-Dimethylaminobutyryl)pyrazolidine-1-carbonyloxy}-3-
phenylpropionyl]-[err]-meth- 10
yl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err]
Rf:   0.05 (chloroform:methanol, 9:1, V/V) (84)
2(S)-[[err]-{2(S)-(2-Benzoylaminoacetylpyrazolidine-1-carbonyloxy}-3-phenyl
propionyl]-[err]-methyl-L- histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane 15      mp:   98-102  C Rf:   0.35
(chloroform:methanol, 9:1, VN) (85)
2(S)-[[err]-{2(S)-(2-Methylcarbamoylpyrazolidine-1-carbonyloxy)-3-phenylpro
pionyl}-[err]-methyl-L-
histidyl]amino-1-cyclohexyl-3(S)hydroxy-6-methylheptane mp:   [err] 20
Rf:   0.40 (chloroform:methanol, 9:1, VN) (86)
2(S)-[[err]-{2(S)-(2-Morpholinocarbonylpyrazolidine-1-carbonyloxy)-3-phenyl
propionyl}-[err]-methyl-L- 



histidyl]amino-1 -cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   79-87 C Rf:
0.28 (chloroform:methanol, 9:1, V/V) 25   (87)
2(S)-[[err]-[2(S)-{2-(N-t-Butoxycarbonyl-L-leucyl)pyrazolidine-1-carbonylox
y}-3-phenylpropionyl]-[err]- methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] Rf:   0.39
(chloroform:methanol, 9:1, V/V) (88)
2(S)-[[err]-[2(S)-{2-(N-Acetyl-L-leucyl)pyrazolidine-1-carbonyloxy}-3-pheny
lpropionyl]-[err]-methyl-L- 30
histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] Rf:
0.26 (Chloroform:methanol, 9:1, VN) (89)
2(S)-[[err]-[2(S)-{2-([err]-t-Butoxycarbonyl-L-hisidyl)pyrazolidine-1-carbo
nyloxy}-3-phenylpropionyl]-[err]- methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane 35      mp:   [err] Rf:    0.21
(chloroform:methanol, 9:1, V/V) (90)
2(S)-[[err]-{2(S)-(4-Methylpiperazine-1-carbonyloxy)-3-phenylpropionyl}-[er
r]-methyl-L-histidyl]amino-1- cyclohexyl-3(S)-hydroxy-6-methylheptane mp:
82-86 C 40      Rf     0.19 (chloroform:methanol, 9:1, V/V) (91)
2(S)-[[err]-{2(S)-(4-Methylcarbamoylpiperazine-1-carbonyloxy)-3-phenylpropi
onyl}-[err]-methyl-L- histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] Rf:   0.37
(chloroform:methanol, 9:1, V/V) 45   (92)
2(S)-[[err]-[2(8)-{4-(t-Butoxycarbonylglycyl)piperazine-1-carbonyloxy}-3-ph
enylpropionyl]-[err]-methyl-L- histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] Rf:   0.19
(chloroform:methanol, 9:1, VN) (93)
2(S)-[[err]-[2(S)-{4-(Morpholinocarbonyl)piperazine-1-carbonyloxy}-3-phenyl
propionyl]-[err]-methyl-L- 50    histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] Rf:   0.24
(chloroform:methanol, 9:1, VN) (94)
2(S)-[[err]-{2(S)-(3-Oxopyrrolidine-1-carbonyloxy)-3-phenylpropionyl}-[err]
-methyl-L-histidyl]amino-1- cyclohexyl-3(S)-hydroxy-6-methylheptane 55
mp:   [err] Rf:   0.40 (chloroform:methanol, 9:1, V/V) (95)
2(S)-[[err]-{2(S)-(2-Oxazolidinone-3-carbonyloxy)-3-phenylpropionyl}-[err]-
methyl-L-histidyl]amino-1- cyclohexyl-3(S)-hydroxy-6-methylheptane 49    EP
0 300 189 B1 mp:   [err] Rf:   0.25 (chloroform:methanol, 9:1, VN) (96)
2(S)-[[err]-{2(S)-(1,2,3,6-Tetrahydropyridine-1-carbonyloxy)-3-phenylpropio
nyl}-[err]-methyl-L-histidyl]-
amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane 5       mp:   [err] Rf:
0.38 (chloroform:methanol, 9:1, V/V) (97)
2(S)-[[err]-{2(S)-(3-Thiazolidinecarbonyloxy)-3-phenylpropionyl}-[err]-meth
yl-L-histidyl]amino-1- 



cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] 10      Rf:   0.34
(chloroform:methanol, 9:1, V/V) (98)
2(S)-[[err]-{2(S)-(1-Oxothiazoldine-3-carbonyloxy)-3-phenylpropionyl}-[err]
-methyl-L-histidyl]amino-1- cyclohexyl-3(S)-hydroxy-6-methylheptane mp:
[err] Rf:   0.22 (chloroform:methanol, 9:1, VN) 15   (99)
2(S)-[[err]-{2(S)-(1,1-Dioxothiazolidine-3-carbonyloxy)-3-phenylproplonyl}-
[err]-mthyl-L-histidyl]amino- 1 -cyclohexyl-3(S)-hydroxy-6-methylheptane
mp:   89-95 C Rf:   0.32 (chloroform:methanol, 9:1, V/V) (100)
2(S)-[[err]-{2(S)-(Thiomorpholinocarbonyloxy)-3-phenylpropionyl}-[err]-meth
yl-L-histidyl]amino-1 - 20    cyclohexyl-3(S)-hydroxy-6-methylheptane mp:
[err] Rf:   0.36 (chloroform:methanol, 9:1, VN) (101) 2(S)- [[err]-{2(S)-(1
-Oxothiomorpholinocarbonyloxy)-3-phenylpropiony}-[err]-methyl-L-histidyl]am
ino-1- cyclohexyl-3(S)-hydroxy-6-methylheptane 25      mp:   [err] Rf:
0.23 (chloroform:methanol, 9:1, VN) (102)    2(S)-[[err]-{2(S)-(1,1
-Dioxothiomorpholinocarbonyloxy)-3-phenylpropionyl}-[err]-methyl-L-histidyl
]- amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   99-103C 30
Rf:   0.31 (chloroform:methanol, 9:1, VN) (103)
2(S)-[[err]-{2(S)-(2(R)-Methyl-3(R)-dimethylcarbamoylmorpholinocarbonyloxy)
3-phenylpropionyl}-[err]- methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] Rf:   0.45
(chloroform:methanol, 10:1, V/V) 35   (104)
2(S)-[[err]-{2(S)-(2(S)-Isobutyl-4-methyl-3-oxo-piperazine-1-carbonyloxy)-3
-phenylpropionyl}-[err]-
methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:
[err] Rf:   0.50 (chloroform:methanol, 10:1, V/V) (105)
2(S)-[[err]-2(S)-(6(S)-3(S)-Morpholinocarbonylmethyl-2-oxo-1,4-diazabicyclo
[4.3.0]nonane-4- 40
carbonyloxy)-3-phenylpropionyl]-[err]-methyl-L-histidyl]amino-1-cyclohexyl-
3(S)-hydroxy-6-methylheptane mp:   [err] Rf:   0.37 (chloroform:methanol,
10:1, V/V) Example 6 45 (1) To a solution of N-t-butoxycarbonyl-L-histidine
(363 mg) and 2(S)-amino-1-cyclohexyl-3(S)-hydroxy-6- methylheptane (294 mg)
in dry N,N-dimethylformamide (30 ml) which was cooled to [err], were added
a solution of diphenyl phosphorylazide (390 mg) in dry
N,N-dimethylformamide (5 ml) and triethylamine (144 mg). The mixture was
stirred overnight at ambient temperature. After evaporation of the solvent,
the so   residue was dissolved in ethyl acetate (30 ml) and the solution
was washed with 10% citric acid solution, saturated sodium bicarbonate
solution and water successively, dried over magnesium sulfate, and
concentrated under reduced pressure. The residue was purified with silica
gel column chromatography (chloroform as eluent) to give
2(S)-(N-t-butoxycarbonyl-L-histidyl)amino-1-cyclohexyl-3(S)-hydroxy-6-
methylheptane (384 mg) as an amorphous powder. 55      mp:   [err] Rf:
0.47 (chloroform:methanol:acetic acid, 8:1:1, V/V) (2) A solution of
2(S)-(N-t-butoxycarbonyl-L-histidyl)amino-1-cyclohexyl-3(S)-hydroxy-6-methy
lheptane 



(383 mg) in trifluoroacetic acid (10 ml) was stirred at [err] for 30
minutes. After concentration of the 50    EP 0 300 189 B1 mixture in vacuo,
the residue was dissolved in ethyl acetate (20 ml). The solution was washed
with saturated sodium bicarbonate solution, dried over magnesium sulfate,
and concentrated in vacuo to give
2(S)-(L-histidyl)amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane (275 mg)
as an amorphous powder. mp:   126-130C 5       Rf:   0.11
(chloroform:methanol:acetic acid, 8:1:1, V/V) (3) To a mixture of
2(S)-morpholinocarbonyloxy-3-phenylpropionic acid (120 mg) and
2(S)-(L-histidyl)- amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane (142 mg)
in dry N,N-dimethylformamide (20 ml), which was cooled to [err], were added
a solution of diphenyl phosphorylazide (108 mg) in dry N,N-
dimethylformamide (5 ml) and triethylamine (40 mg). The mixture was stirred
for 16 hours at ambient 10   temperature. After evaporation of the solvent,
the residue was dissolved in ethyl acetate (30 ml). The solution was washed
with 1M sodium bicarbonate solution and water successively, dried over
magne- sium sulfate, and concentrated under reduced pressure. The residue
was purified with silica gel thin layer chromatography
(chloroform:methanol, 6:1, V/V) to give
2(S)-[N-(2(S)-morpholinocarbonyloxy-3-
phenylpropionyl)-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane
(177 mg) as an amorphous 15    powder. Rf:   0.63 (chloroform:methanol,
6:1, V/V) Example 7 20     The following compounds were obtained according
to a similar manner to that of Example 6. (1)
2(S)-[[err]-{2(S)-(N,N-Diethylaminocarbonyloxy)-3-phenylpropionyl}-L-histid
yl]amino-1-cyclohexyl-3(S)- hydroxy-6-methylheptane mp:   [err] Rf:   0.49
(chloroform:methanol, 6:1, V/V) 25   (2)
2(S)-[[err]-[2(S)-{N-(2-Morpholinocarbonylethyl)-N-methylaminocarbonyloxy}-
3-phenylpropionyl]-L- histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   82-86 * C Rf:   0.49
(chloroform:methanol, 9:1, V/V) (3)
2(S)-[[err]-[2(S)-{N'-(Morpholinocarbonyl)-N,N'-dimethylhydrazinocarbonylox
y}-3-phenylpropionyl]-L- 30    histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6-methylheptane mp:   [err] Rf:   0.48
(chloroform:methanol, 10:1, V/V) Example 8 35 A       solution     of
2(S)-[[err]-[2(S)-[N-methyl-N-{2-(N-butoxycarbonyl-N-methylamino)-
ethyl}aminocarbonyloxy]-3-phenylpropionyl]-[err]-methyl-L-histidyl]amino-1-
cyclohexyl-3(S)-hydroxy-6- methylheptane (114 mg) in trifluoroacetic acid
(10 ml) was stirred at 0 * C for 1 hour. After evaporation of the solvent,
the residue was dissolved in ethyl acetate (20 ml) and the solution was
washed with 1 M sodium 40  bicarbonate solution and water successively, and
dried over magnesium sulfate. Evaporation of the solvent gave
2(S)-[[err]-[2(S)-{N-methyl-N-(2-methylaminoethyl)aminocarbonyloxy}-3-pheny
lpropionyl]-[err]-methyl-L-
histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane (88 mg) as an
amorphous powder. mp:   [err] Rf:   0.20 (chloroform:methanol, 6:1, V/V) 45
Example 9 



(1) To a solution of
2(S)-([err]-t-butoxycarbonyl-[err]-methyl-[err]-tosyl-L-histdyl)amino-1-cyc
lohexyl-3(S)- hydroxy-6-methylheptane (200 g) in tetrahydrofuran (2 [err])
and methanol (500 ml) were added 1- 50    hydroxybenzotriazole (128.1 g)
and 3-(N,N-dimethylamino)propylamine (32.3 g) at ambient temperature. The
mixture was stirred at the same temperature for 16 hours. After evaporation
of the solvent, the residue was dissolved in ethyl acetate (800 ml) and the
solution was washed with 1 M sodium bicarbonate solution and water
successively, dried over magnesium sulfate, and concentrated under reduced
pressure. The residue was dissolved in trifluoroacetic acid (500 ml) and
methylene chloride (500 55    ml) and the solution was stirred at ambient
temperature for 2 hours. After evaporation of the solvent, the residue was
dissolved in water (1 [err]). After 28% ammonium hydroxide was added to the
solution to be neutral, the solution was extracted with methylene chloride
(1 [err] x 2). The combined extract was washed with 1 M sodium bicarbonate
solution and water successively, dried over magnesium sulfate, and 51    EP
0 300 189 B1 concentrated in vacuo. The residue was crystallized from
diethyl ether (2 [err]) to give 2(S)-([err]-methyl-L-
histidyl)amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane (46.0 g). Rf:
0.16 (chloroform:methanol:acetic acid, 8:1:1, V/V) (2) To a solution of
2(S)-([err]-methyl-L-histidyl)amino-1-cyclohexyl-3(S)-hydroxy-6-methylhepta
ne (900 5    mg) and triethylamine (494 mg) in methylene chloride (20 ml)
was added trityl chloride (696 mg) at [err]. The mixture was stirred at the
same temperature for 1 hour. After evaporation of the solvent, the residue
was dissolved in ethyl acetate (30 ml) and the solution was washed with 1 M
sodium bicarbonate solution and water successively, and dried over
magnesium sulfate. Evaporation of the solvent gave 2(S)-([err]-
methyl-[err]-trityl-L-histdyl)amino-1-cyclohexyl-3(S)-hydroxy-6-methylhepta
ne (1.46 g) as an amorphous 10    powder. Rf:   0.43 (chloroform:methanol,
10:1, V/V) (3)   To   a   solution   of
2(S)-[N-methyl-N-[2-{N-(morpholinocarbonyl)-N-methylamino}ethyl]-
aminocarbonyloxy]-3-phenylpropionic acid (976 mg) in dry methylene chloride
(20 ml) which was cooled to [err], were added oxalyl chloride (0.22 ml) and
three drops of N,N-dimethylformamide. The mixture 15    was stirred at the
same temperature for 1 hour and was added to a solution of
2(S)-([err]-methyl-[err]-trityl-
L-histidyl)amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane (1.40 g) and
N-methylmorpholine (502 mg) in methylene chloride (20 ml) at [err]. The
mixture was stirred at the same temperature for 1 hour. After evaporation
of the solvent, the residue was dissolved in ethyl acetate (30 ml) and the
solution was washed with 5% hydrochloric acid, 1M sodium bicarbonate
solution and water successively, and dried 20    over magnesium  sulfate.
Evaporation of the solvent gave 2(S)-[[err]-[2(S)-N-methyl-N-[2-{N-(mor-
pholinocarbonyl)-N-methylamino}ethyl]aminocarbonyloxy]-3-phenylpropionyl]-[
err]-methyl-[err]-trityl-L-
histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane (2.21 g) as an
amorphous powder. Rf:   0.80 (chloroform:methanol, 10:1, V/V) (4)
2(S)-[[err]-[2(S)-[N-Methyl-N-[2-{N-(morpholinocarbonyl)-N-methylamino}ethy
l]aminocarbonyloxy]-3- 25
phenylpropionyl]-[err]-methyl-[err]-trityl-L-histidyl]amino-1-cyclohexyl-3(
S)-hydroxy-6-methylheptane  (1.00 g) was dissolved in 50% acetic acid (20
ml) and the solution was heated at [err] for 1 hour. After cooling to the
ambient temperature, resulting triphenylcarbinol was filtered off and the
filtrate was concentrated under reduced pressure. The residue was dissolved
in ethyl acetate (50 ml) and the solution was washed with 1 M sodium
bicarbonate solution and water successively, dried over magne- 30    sium
sulfate, and concentrated in vacuo. The residue was purified by silica gel
column chromatography (5% methanol in chloroform as eluent) to give
2(S)-[[err]-[2(S)-[N-methyl-N-[2-{N-(morpholinocarbonyl)-N- methylamino
ethyl]aminocarbonyloxy]-3-phenylproplonyl]-N-methyl-L-histidyl]amino-1-cycl
ohexyl-3(S)- hydroxy-6-methylheptane (700 mg) as an amorphous powder. 



Rf:   0.45 (chloroform:methanol, 10:1, V/V) 35 Example 10 To a solution of
2(S)-[[err]-[2(S)-{N-(2-morpholinocarbonylethyl)N-methylaminocairbonyloxy}-
3-phenyl-
propionyl]-[err]-methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methyl
heptane (4.55 g) in ethanol (50 40  ml) which was cooled to [err], was
added 4N hydrogen chloride in dioxane solution (1.9 ml). After the mixture
was stirred at the same temperature for 10 minutes, the solvent was
evaporated under reduced pressure. The residue was crystallized from
ethanol (5 ml) and ethyl acetate (150 ml) to give 2(S)-[[err]-[2(S)-
{N-(2-morpholinocarbonylethyl)-N-methylaminocarbonyloxy}-3-phenylpropionyl]
-[err]-methyl-L-histidyl]amino- 1 -cyclohexyl-3(S)-hydroxy-6-methyiheptane
monohydrochloride (3.93 g). 45    mp:         [err] [err] (c 1.0, MeOH)
Example 11 50     The following compounds were obtained according to a
similar manner to that of Example 10. (1)
2(S)-[[err]-[2(S)-[N-Methyl-N-{2-(N-isobutyryl-N-methylamino)ethyl}aminocar
bonyloxy]-3-
phenylpropionyl]-[err]-methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-
methylheptane monohydroch- loride mp:   [err] 55   (2)
2(S)-[[err]-(2(S)-[N-Methyl-N-[2-{N-(morpholinocarbonyl)-N-methylamino}ethy
l]aminocarbonyloxy]-3-
phenylpropionyl]-[err]-methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-
methylheptane  monohydroch- loride mp:   [err] 52    EP 0 300 189 B1
*  C  L  M  S  * Claims Claims for the following Contracting States: AT,
BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 1. A compound of the formula: 5 10
[err] [err] [err] 15 wherein [err]         is [err] alkyl optionally
substituted with a substituent selected from the group consisting of acyl
hydroxy, C1-C7 alkoxy, aryl, [err] alkylthio and a group of the 20
formula: R5 25                                                     N     6
in which Rs         is hydrogen or acyl and 30        [err]          is
hydrogen or [err] alkyl; aryl; or amino optionally substituted with
substituent(s) selected from the group consisting of [err] alkyl and acyl;
and [err]        is hydrogen or [err] alkyl; or [err]   are taken together
with the attached nitrogen atom to form a heterocyclic group optionally
substituted with substituent(s) selected from the group consisting of [err]



35                   alkyl, hydroxy([err])alkyl, [err] alkoxy([err])alkyl,
acyl([err])alkyl, oxo and acyl; R3         is hydrogen or [err] alkyl; and
[err]         is [err] alkyl; and its pharmaceutically acceptable salt. 40
2. A compound of claim 1, wherein [err]          is [err] alkyl optionally
substituted with a substituent selected from the group consisting of
hydroxy, [err] alkoxy, aryl, [err] alkylthio, a group of the formula: 45
[err] [err] 50 [err]-, [in which [err]       are each hydrogen, aryl,
cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl, a heterocyclic group or
[err] alkyl optionally substituted with a substituent selected 55
from the group consisting of [err] alkoxycarbonyl, [err] alkoxy, aryl and a
heterocyclic group, or [err]         are taken together with the attached
nitrogen atom to form a heterocyclic group optionally substituted with
[err] alkyl, and 53    EP 0 300 189 B1                            *  C  L
M  S  * [err]         is aryl, cyclopropyl, cyclobutyl, cyclopentyl or
cyclohexyl, [err] alkyl optionally substituted with a substituent selected
from the group consisting of [err] alkoxy and mono- or di([err])alkylamino,
or [err] alkoxy optionally substituted with a substitu- ent selected from
the group consisting of [err] alkanoyl and aryl] and a group of the 5
formula: 10                                                   [err] [in
which [err] is hydrogen or a group or the formula: 15 9 [err] 20 [err] (in
which [err] are each as defined above), and [err] is hydrogen or [err]
alkyl]; aryl; or amino optionally substituted with substituent(s) selected
from the group consisting 25                     of [err] alkyl and a group
of the formula: [err] [err] 30 [err] [in which [err] are each as defined
above]; and 35        [err]           is hydrogen or [err] alkyl; or [err]
are taken together with the attached nitrogen atom to form a heterocyclic
group optionally substituted with substituent(s) selected from the group
consisting of [err] 



alkyl, hydroxy([err])alkyl, [err] alkoxy([err])alkyl,
heterocycliccarbonyl([err])- alkyl, oxo, amino-protected or unprotected
amino acid residue and a group of the 40                     formula: 9 45
[err] [err] [in which [err] are each as defined above]. 50 3. A compound of
claim 2, wherein [err]   is [err] alkyl optionally substituted with a
substituent selected from the group consisting of hydroxy, [err] alkoxy,
aryl, [err] alkylthio, a group of the formula: 55 54    EP0300189B1
* C   L   M   S  * [err] [err] 5 [err] and a group of the formula: 10 R
[err] 15 4. A compound of claim 3, wherein [err]           is [err] alkyl
substituted with a group of the formula: 20 [err] 25 in which [err]  are
each hydrogen or [err] alkyl, or [err]   are taken together with the
attached nitrogen atom to form morpholino. 30 5. A compound of claim 4,
which is 2(S)-[[err]-[2(S)-{N-(2-morpholinocarbonylethyl)-N-methylaminocar-
bonyloxy}-3-phenylpropionyl]-[err]-methyl-L-histidyl]amino-1-cyclohexyl-3(S
)-hydroxy-6-methylheptane or its hydrochloride. 35 6. A compound of claim
3, wherein is [err] alkyl substituted with a group of the formula: 5 40 6 R
in which 45        [err]           is hydrogen or a group of the formula:
[err] 50                                                  [err] or
[err]-CO- 



[in which 55        [err]       are taken together with the attached
nitrogen atom to form morpholino, and [err] is [err] - [err] alkyll, and is
hydrogen or [err] alkyl. 55    7. A compound of claim 6, which is
2(S)-[[err]-[2(S)-[N-methyl-N-[2-{N-(morpholinocarbonyl)-N-
methylamino}ethyl]aminocarbonyloxy]-3-phenylpropionyl]-[err]-methyl-L-histi
dyl]amino-1-cyclohexyl-3(S)- hydroxy-6-methylheptane or its hydrochloride.
5  8.  A  compound of claim  6, which is
2(S)-[[err]-[2(S)-[N-methyl-N-{2-(N-isobutyryl-N-methylamino)-
ethyl}aminocarbonyloxy]-3-phenylpropionyl]-[err]-methyl-L-histidyl]amino-1-
cyclohexyl-3(S)-hydroxy-6- methylheptane or its hydrochloride. 9. A
compound of claim 2, wherein 10       [err]   is amino optionally
substituted with substituent(s) selected from the group consisting of [err]
alkyl and a group of the formula: 15 [err] [err] 20 10. A compound of claim
2, wherein [err]        are taken together with the attached nitrogen atom
to form a heterocyclic group optionally substituted with substituent(s)
selected from the group consisting of [err] alkyl, hydroxy([err])alkyl,
[err] alkoxy([err])alkyl, heterocycliccarbonyl([err])alkyl, 25
oxo, amino-protected or unprotected amino acid residue and a group of the
formula: R9 30                                               [err] [err] 35
11. A process for preparing a compound of the formula: [err] 40 [err] [err]
[err] wherein 50                 is [err] alkyl optionally substituted with
a substituent selected from the group consisting of acyl, hydroxy, [err]
alkoxy, aryl, [err] alkylthio and a group of the formula: 55
[err] 56    in which [err]         is hydrogen or acyl and [err]
is hydrogen or [err] alkyl; aryl; or amino optionally substituted with
substituent(s) selected from the group consisting of [err] alkyl and acyl;
and 5        [err]          is hydrogen or [err] alkyl; or 



[err]   are taken together with the attached nitrogen atom to form a
heterocyclic group optionally substituted with substituent(s) selected from
the group consisting of [err] alkyl, hydroxy([err])alkyl, [err]
alkoxy([err])alkyl, acyl([err])alkyl, oxo and acyl; R3         is hydrogen
or [err] alkyl: and 10        [err]         is [err] alkyl; or its salt
which comprises a) reacting a compound of the formula: 15
[err] [err] 20 25 wherein [err]         is hydrogen or an N-protective
group, and [err]        are each as defined above, or its reactive
derivative at the amino group or a salt thereof with a compound of the
formula: 30 35                                     [err] [err] 40 wherein
[err] are each as defined above, or its reactive derivative at the carboxy
group or a salt thereof, and, if necessary, eliminating the N-protective
group to give a compound of the formula: 45
[err] 50                                        [err] wherein [err] are
each as defined above, or its salt, or 57    b) subjecting a compound of
the formula [err] 10            [err] [err] 15 wherein R7 is an
N-protective group, A                   is [err] alkylene, and [err]
are each as defined above, or its salt to elimination reaction of the
N-protective group to give a compound of the formula: 20 [err] 25 [err] 30
wherein [err]              and A are each as defined above, 35        or
its salt. 12. A compound of the formula: 40 [err] 45
[err] 



wherein 50        [err]   is [err] alkyl substituted with a substituent
selected from the group consisting of acyl, [err] alkoxy, aryl, [err]
alkylthio and a group of the formula: 5 55 58    in which [err]   is
hydrogen or acyl and [err]   is hydrogen or [err] alkyl: aryl; or amino
optionally substituted with substituent(s) selected from the group
consisting of [err] alkyl and acyl; and 5        R2   is hydrogen or [err]
alkyl; and its salt. 13. A pharmaceutical composition comprising a compound
of claim 1, as an active ingredient, in associ- ation with a
pharmaceutically acceptable, substantially nontoxic carrier or excipient.
10 14. A compound of claim 1 for use as a medicament. 15. A compound of
claim 1 for use in the therapeutic treatment of hypertension and heart
failure. 15 16. Use of a compound of claim 1 for the manufacture of a
medicament for therapeutic treatment of hypertension and heart failure.
Claims for the following Contracting States: ES, GR 20 1. A process for
preparing a compound of the formula: 25 [err] 30                  [err]
wherein 35        [err]          is [err] alkyl optionally substituted with
a substituent selected from the group consisting of acyl hydroxy, [err]
alkoxy, aryl, [err] alkylthio and a group of the formula: 40 R 6 45
in which [err]         is hydrogen or acyl and is hydrogen or [err] alkyl;
aryl; or amino optionally substituted  with substituent(s) selected from
the group consisting of [err] alkyl and acyl; and 50        R2          is
hydrogen or [err] alkyl; or [err]       are taken together with the
attached nitrogen atom to form a heterocyclic group optionally substituted
with substituent(s) selected from the group consisting of [err] alkyl,
hydroxy([err])alkyl, [err] alkoxy([err])alkyl, acyl([err])alkyl, oxo and
acyl; R3         is hydrogen or [err] alkyl; and 55        [err]
is [err] alkyl; or its salt which comprises 59    



EP 0300 189 B1            * C   L   M S * a) reacting a compound of the
formula: [err] 5                                         [err] 10 15
wherein [err]           is hydrogen or an N-protective group, and [err]
are each as defined  above, or its reactive derivative at the amino group
or a salt thereof with a compound of the formula: 20 25
[err] 30        wherein [err] and [err] are each as defined above, or its
reactive derivative at the carboxy group or a salt thereof, and, if
necessary, eliminating the N-protective group to give a compound of the
formula: 35                                            [err] 40
[err] 45        wherein [err] are each as defined above, or its salt, or so
55 60    EP  0 300 189 B1           *   C    L  M  S   * b) subjecting a
compound of the formula 5                                             [err]
10 15 wherein [err]                 is an N-protective group, A
is [err] alkylene, and [err] are each as defined above, 20        or its
salt to elimination reaction of the N-protective group to give a compound
of the formula: [err] 25 30 wherein [err] and A are each as defined above,
35        or its salt. 2. A modification of the process claimed in claim 1
which is characterized by bringing a compound of formula [I], or a
non-toxic salt thereof, produced by a process claimed in claim 1, into
pharmaceutically acceptable form by admixture or presentation of said
compound with a pharmaceutically acceptable 40      diluent or carrier.
PatentansprUche PatentansprUche fir folgende Vertragsstaaten  AT, BE, CH,
DE, FR, GB, IT, Li, LU, NL, SE 45 1. Verbindung der Formel: FNH 50
999 CH 2    C2              CH2 558% 2NC-c-lH-CON-CE-CONH-CHC-C-R 



213 R                    O 61    worin R1 steht far: (Cl-C7)Alkyl,
wahiweise substituiert mit einem Substituenten, ausgewihit aus der Gruppe,
bestehend aus Acyl, Hydroxy, (CI-C7)Alkoxy, Aryl, (C1-C7)Alkylthio und
einer Gruppe der Formel: 5 5 RS R 6 10 in der R5 Wasserstoff oder Acyl und
R6 Wasserstoff oder (C1 -C7)Aikyl ist; Aryl; oder Amino, wahlweise
substituiert mit Substituent(en), ausgewahit aus der Gruppe, die aus
(C1-C7)-Alkyl und Acyl besteht; und R2 Wasserstoff oder (C1-C7)Alkylist,
odor R' und R2 sind mit dem an sie gebundenen Stickstoff- atom
zusammengenommen, um eine heterocyclische Gruppe zu bilden, die wahlweise
substituiert mit 15     Substituent(en) ist, ausgewihit aus der Gruppe, die
aus (C1-C7)Alkyl. Hydroxy(Ci-C7)alkyl, (Cl-C7)- Alkoxy(Ci-C7)alkyl,
Acyl(CI-C7)alkyl, Oxo und Acyl besteht; R3 Wasserstoff oder (Ci-C7)Alkyl
ist und R4 (C1-C7)Alkyl ist, und ihre pharmazeutisch vertraglichen Salze.
2. Verbindung nach Anspruch 1, worin R" (C, -C7)Alkyl ist, wahlweise
substituiert mit einem Substituenten, 20      ausgewihlt aus der Gruppe,
bestehend aus Hydroxy, (Ci-C7)Alkoxy, Aryl, (Ci-C7)Alkylthio, einer Gruppe
der Formeln: 9 25                                                    N- R10
R"-C0- oder R'1-S02-, 30     [worin R9 und RIO jeweils Wasserstoff, Aryl,
Cyclopropyl, Cyclobutyl, Cyclopentyl oder Cyclohexyl, eine heterocyclische
Gruppe oder (CI-C7)Alkyl, wahlweise substituiert mit einem Substituenten,
ausgewghit aus der Gruppe, bestehend aus (Ci -C7)Alkoxycarbonyl, (C,
-C7)Alkoxy, Aryl und einer heterocyclischen Gruppe sind, oder R9 und RIO
sind mit dem an sie gebundenen Stickstoffatom zusammengenommen, um eine
heterocyclische Gruppe zu bilden, die wahlweise mit (Ci-C7)Alkyl
substituiert ist, und R"1 Aryl, 35      Cyclopropyl, Cyclobutyl,
Cyclopentyl oder Cyclohexyl, (C,-C7)Alkyl wahlweise substituiert mit einem
Substituenten, ausgewdhit aus der Gruppe, bestehend aus (C1-Ci)Alkoxy und
Mono- oder Di(Ci-C7)- alkylamino oder (Ci-C7)Alkoxy wahlweise substituiert
mit einem Substituenten, ausgewghit aus der Gruppe, bestehend aus (Ci
-C7)Alkanoyl und Aryl ist] und einer Gruppe der Formel: 40 R R 45 [worin R5
Wasserstoff odor sine Gruppe der Formel: R9 50
R10, N-CO-, R"'-CO-oder R1l-S02-, 55     ist (worin R9, R' und RI' jeweils
wie oben definiert sind), und R6 Wasserstoff oder (C1-C7)Alkyl ist]; Aryl;
odor Amino, wahlweise substituiert mit Substituent(en), ausgewihit aus der
Gruppe, bestehend aus (C, -C7)Alkyl und einer Gruppe der Formel: 62 



R9 N~-co- R RI '-CO-oder RII-S02-, [worin R9, RI0 und RI' jeweils wie oben
definiert sind]; und R2 Wasserstoff oder (CI-C7)Alkyl ist; oder RI und R2
sind mit dem an sie gebundenen Stickstoffatom zusammengenommen, um eine
heterocycli- 10     sche Gruppe zu bilden, wahiweise substituiert mit
Substituent(en), ausgewghIt aus der Gruppe, bestehend  aus  (Cl -C7)AMkyl,
Hydroxy(Ci -C7)alkyl, (C -C77)Alkoxy(Ci -C7)alkyl, heterocyclisches
Carbonyl(C,-C7)alkyl, Oxo, aminogeschUtzter oder -ungeschltzter
Aminosdurerest und einer Gruppe der Formel: t5
9 R 11~ N- CQ RIC0, 20 R"-CO-oder R"'-S02-, [worin R9, R'0 und RI  jeweils
wie oben definiert sind]. 3. Verbindung nach Anspruch 2, worin R' (C,
-C7)AIkyl ist, wahiweise substituiert mit einem Substituenten, 25
ausgewAhtt aus der Gruppe, bestehend aus Hydroxy, (C,-C7)Alkoxy, Aryl,
(Ci-C7)Alkylthio, einer Gruppe der Formel: 30
o  N-CO-, R"-CO- oder R"-S02- 35     und einer Gruppe der Formel: R5 40
R6 4. Verbindung nach Anspruch 3, worin R' (C, -C7)AMkyl ist, substituiert
mit einer Gruppe der Formel: 45 9 R~0 N-CO- 50 worin R9 und R' jeweils
Wasserstoff oder (C,-C7)Alkyl sind, oder R9 und R' sind mit dem an sie
gebundenen Stickstoffatom zusammengenommen, um Morpholino zu bilden. 56  5.
Verbindung nach Anspruch 4, die
2(S)-[Nm-[2-(S)-{N-(2-Morpholinocarbonylethyl)-N-methylaminocarbo-
nyloxy)-3-phenylpropionyl]-NI-methyl-L-histidyI]amino-1-cyclohexyl-3-(S)-hy
droxy-6-methylheptan oder ihr Hydrochlorid ist. 63    EP 0 300 189 B1
c   L I    1 6. Verbindung nach Anspruch 3, worin R' (Cl -C7)Alkyl ist,
substituiert mit einer Gruppe der Formel: 5~~~~~~~~~~ R6 R, worin R5
Wasserstoff ist oder eine Gruppe der Formel: 10 R9I 



N-CO- 75 oder R'i-CO- ist [worin R9 und RIO mit dem an sie gebundenen
Stickstoffatom zusammengenommen werden, um Morpholino zu bilden, und RI"
(C, -C7)AMkyl istj und R" Wasserstoff oder (C, -C7)Alkyl ist. 20 7.
Verbindung nach Anspruch 6, die
2(S)-[NU-[2(S)-[N-Methyl-N-[2-{N-(morpholinocarbonyl)-N-methylami-
no~ethyl]aminocarbonyloxy]-3-phenyipropionyl]-Na-methyl-L-histidyl]amino-t
-cyclohexyl-3-(S)-hydroxy- 6-methylheptan oder ihr Hydrochlorid ist. 25  8.
Verbindung  nach  Anspruch  6, die
2(S)-[N-[2(S)-[N-Methyl-N-{2-(N-isobutyryI-N-methylamino)-
ethyllaminocarbonyloxy]-3-phenylpropionyl]-Na-methyl-L-histidyl]amino-1
-cyclohexyl-3-(S)-hydroxy-6- methylheptan oder ihr Hydrochlorid ist. 9.
Verbindung nach Anspruch 2. worin R1 Amino ist, wahlweise substituiert mit
Substituent(en), ausge- 30     wAhlt aus der Gruppe, bestehend aus (C1
-C7)Alkyl und einer Gruppe der Formel: 9 R 35
Ro        -O R"I-CO- oder R11-S02- . 40  10. Verbindung nach Anspruch 2,
worin RI und R2 mit dem an sie gebundenen Stickstoffatom zusammen- genommen
werden, um eine heterocyclische Gruppe zu bilden, die wahlweise
substituiert mit Substituent(en) ist, ausgewghlt aus der Gruppe, bestehend
aus (C1-C7)Alkyl, Hydroxy(Ci-C7)alkyl, (C1- C7)Alkoxy(C,-C7)alkyl,
heterocyclisches Carbonyl(Ci-C7)alkyl, Oxo, aminogeschUtzter oder -unge-
schUtzter Aminosaurerest und elner Gruppe der Formel: 45 R9 1 N-CO-.*
50~~~~~~~~~~~ RP'-CO- odor R'1-S02-. 55 64    EP 0 300 189 B1
1 lIlicI  MI 11151 tiDl 11. Ein Verfahren zur Herstellung einer Verbindung
der Formel: p~ ~  ~~~  F.         C'.         Cr 10~~~~~~~~~~1 15     worin
RI (Cl-C7)Alkyl, wahlweise substituiert mit elnem Substituenten, ausgewthIt
aus der Gruppe, bestehend aus Acyl, Hydroxy, (Ci -C7)Alkoxy, Aryl, (C1
-C,)Alkylthmo und einer Gruppe der Formel: R- 20
-N R6 in der R5 Wasserstoff oder Acyl ist, und Rr Wasserstoff oder
(C1-C7)Alkyl ist; Aryl; oder Amino, 25     wahlweise substituiert mit
Substituent(en), ausgewlhIt aus der Gruppe, bestehend aus (Ci -C7)Alkyl und
Acyl ist; und R2 Wasserstoff oder (Ci-C7)Alkyl ist; oder R' und R2 mit dem
an sie gebundenen Stickstoffatom zusammengenommen werden, um eine
heterocyclische Gruppe zu bilden, die wahlweise substituiert mit
Substituent(en) ist, ausgewghIt aus der Gruppe, bestehend aus (C1-C7)Alkyl,
Hydroxy- (Cl-C7)alkyl, (CI-C7)Alkoxy(C,-C,)alkyl, AcyI(C,-C,)Alkyl, Oxo und
Acyl; R3 Wasserstoff oder (Ci-C7)- 30     Alkyl ist; und R4 (Ci -C,)Alkyl
ist, oder ihres Salzes, das umfaft 



a) Reagieren einer Verbindung der Formel: N-R8 35 N CH 2        CH 2 40
H-N-CH-CONH-CH-CH-R- R                   OH 45        worin R8 Wasserstoff
oder eine N-Schutzgruppe ist, und R3 und R4 jeweils wie oben definiert
sind, oder ihres reaktiven Derivates an der Aminogruppe oder eines Salzes
davon mit einer Verbindung der Formel: 50
0 55RkN          CH2 2- N-COO-CH-COOH 65    EP0300189B~ ~ ~~ ~~1 ||11
11!IIJ1f111411!1111111110 EP O 300 189 B1                               c
L   M   5 worin R1 und R2 jeweils wie qben definiert sind, oder ihrem
reaktiven Derivat an der Carboxygruppe oder einem Salz davon, und, falls
notwendig, Elininierung der N-Schutzgruppe, um eine Verbindung der Formel:
5 I           I 10                              1             CH2
CH2 CH2 RN N-COO-CH-CON-Ch'-CONH-CH-fH-R R                       13
1 R                   O 15 worin R1, R2, R3 und R4 jeweils wie oben
definiert sind, oder ihr Salz zu ergeben oder b) Unterwerfen einer
Verbindung der Formel: 20 25                              2
CH C2 R2                CH2 6   N-COO-CH-CON-CH-CONE-CH-CH-R R6       /
13 7,N-A                       R                    OH 30
R worin R7 eine N-Schutzgruppe ist, A (C,-C7)Alkylen ist, und R2, R3, R4
und R6 jeweils wie oben definiert sind, oder ihres Salzes der
Eliminierungsreaktion der N-Schutzgruppe, um eine Verbindung 35        der
Formel: 40 CH2    fH2             CH2 6          .
N-COO-CH-CON-CH-CONH-CH-CE-R - 45                       R  -NH-A
13                  O R                   Uri worin R2, R3, R4, R6 und A
jeweils wie oben definiert sind, oder ihr Salz zu ergeben. 50 55 B66 



EP 0 300 189 *1311                          c   L   M   S 1 12. Elne
Verbindung der Formel: CH2 N-COO-CH-COOH ,0
R 2.,,' worin R1 (CI -C7)Alkyl. substituiert mit einem Substituenten,
ausgewdhIt aus der Gruppe, bestehend aus Acyl, (CI -C7)Alkoxy, Aryl, (Cl
-C7)Alkylthio und einer Gruppe der Formel: 15 -N \6 R 20 in der R5
Wasserstolf oder Acyl ist und R6 Wasserstoff oder (C1-C7)Alkyl ist; Aryl;
oder Amino, wahlweise substituiert mit Substituent(en), ausgewdhIt aus der
Gruppe, bestehend aus (C, -C7)Alkyl und Acyl ist; und R2 Wasserstoff oder
(C1-C7)Alkyl ist, und ihr Salz. 25 13. Pharmazeutische Zusammensetzung, die
eine Verbindung nach Anspruch 1 als aktiven Bestandteil in Assoziation mit
einem pharmazeutisch vertraglichen, im wesentlichen nichttoxischen Trager
oder Exzipienten umfaBt. 30  14. Verbindung nach Anspruch 1 zur Verwendung
als Medikament. 15. Verbindung nach Anspruch 1 zur Verwendung in der
therapeutischen Behandlung von Hypertension und Herzversagen. 35  16.
Verwendung einer Verbindung nach Anspruch 1 zur Herstellung eines
Medikaments zur therapeuti- schen Behandlung von Hypertension und
Herzversagen. Patentansprliche fUr folgende Vertragastaaten: ES, OR 40 1.
Verfahren zur Herstellung einer Verbindung der Formel: yU~~~~~~qn 45 CH I
CE HI] 2      . .,, N-COO-C:-CON-CE-CONHr-C:'-CE-R- 50
13 R                   o: worin RI (C, -C7)Alkyl, wahlweise substituiert
mit einem Substituenten, ausgewghlt aus der Gruppe, 55     bestehend aus
Acyl, Hydroxy, (C1 -C7) Alkoxy, Aryl, (C1 -C7)Alkylthio und einer Gruppe
der Formel: 67    EP 0 300 189 B1                        I           IIIL!I
IIIIN I It III -N 5 in der Rs Wasserstoff oder Acyl ist, und R6 Wasserstoff
oder (Ci-C7)Alkyl ist; Aryl; oder Amino, wahiweise substituiert mit
Substituent(en), ausgewfhIt aus der Gruppe, bestehend aus (C, -C7)Alkyl und
Acyl ist; und R2 Wasserstoff odor (Ci-C7)Alkyl ist; oder RI und R2 mit dem
an sie gebundenen 70     Stickstoffatom zusammengenommen werden, um eine
heterocyclische Gruppe zu bilden, die wahlweise 



substituiert mit Substituent(en) ist, ausgewghIt aus der Gruppe, bestehend
aus (C1-C7)Alkyl, Hydroxy- (C1 -C7)alkyl, (C1 -C7)Alkoxy(Ci -C7)alkyl,
Acyl(Ci -C7)Alkyl, Oxo und Acyl; R3 Wasserstoff oder (C1 -C7)- Alkyl ist;
und R4 (Cl -C7)Alkyl ist, oder ihres Salzes, das umfaft a) Reagieren einer
Verbindung der Formel: 15 C7_N-R8 20 -   Cz-~2        :2 H -N-C$ -CONH
-,.HCH<- R4 25                                         13
I R                   OH worin RO Wasserstoff oder elne N-Schutzgruppe ist,
und R3 und R4 jeweils wie oben definiert sind, oder ihres reaktiven
Derivates an der Aminogruppe oder eines Salzes davon mit einer Verbindung
30        der Formel: 35 2o N-COO-CH-COOH R 40 worin RI und R2 jeweils wie
oben definiert sind, oder ihrem reaktiven Derivat an der Carboxygruppe oder
einem Salz davon, und, falls notwendig, Elininierung der N-Schutzgruppe, um
elne Verbindung der Formel: 45 50                             I
I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~N  .1- 2          C2
toN-COO-CH-COiN-CH-CONE-CH-C:.:-R - R                       13 55
R                    OE worin RI, R2, R3 und R4 jeweils wie oben definiert
sind, oder lhr Salz zu ergeben oder 68    EP O 300 189 Bi
I I!IIIII 11111111111 11111 II II b) Unterwerfen einer Verbindung der
Formel: s~~                                    ~     ~~ ~~~~~~~~ I  19
4 6   6     N-COO-CH-CON-CR-CONH-CH-CH-R 0R       /                   13 3
7,N-A                      R                   O 15        worin R7 eine
N-Schutzgruppe ist, A (C1-C7)AlkyIen ist, und R2, R3, R4 und R6 jeweils wie
oben definiert sind, oder ihres Salzes der Eliminierungsreaktion der
N-Schutzgruppe, um eine Verbindung der Formel: 20 25
RH2                     C2           C2 65       >
N-COO-CH-CON-CH-COqNE-CR-CH-R' R -NE-A R                  O 30 worin R2,
R3, R4, R6 und A jeweils wie oben definiert sind, oder ihr Salz zu ergeben.



2. Modifizierung des Verfahrens nach Anspruch 1, dadurch charakterisiert,
daB eine Verbindung der 35      Formel [I1 oder ein nichttoxisches Salz
davon, hergestelit durch das Verfahren nach Anspruch 1, durch Beimischen
oder Prasentation der genannten Verbindung mit einem pharmazeutisch
vertraglichen VerdOnnungsmittel oder Trager in eine pharmazeutisch
vertragliche Form gebracht wird. Revendications 40  Revendlications pour
les Etats contractants sulvants: AT, BE, CH, DE, FR, GB, IT, Li, LU, NL, SE
1. Compose de formule: 45-            C         g - 55 dans lequel RI
est un alkyle en C1-C7 6ventuellement substitu6 avec un substituant choisi
dans le groupe constitu6 par un acyle. un hydroxy, un alcoxy en Ci-C7, un
aryle, un alkyl(en 69    EP O 300 189 B1                            11
1111111 11111 11il11 111 II li Ci -C7)thio et un groupe de formule: R5 -N 5
\R6 10                  dans laquelle R5        est un hydrogbne ou un
acyle et, R6        est un hydrogene ou un alkyle en C1-C7; un aryle; ou un
amino 6ventuellement substitu6 avec un ou des substituants choisis dans le
groupe constitue par un alkyle en Ci -C7 et un acyle; et r5       R2
est un hydrogene ou un alkyle en C1-C7; ou RI et R2   sont pris ensemble
avec l'atome d'azote lid  pour former un groupe het~rocyclique
dventuellement substitue avec un ou des substituants choisis dans le groupe
constitue par un alkyle en C0-C7, un hydroxyalkyle en C1-C7, un alcoxy(en
Ci -C7)alkyle en Ci - C7, un acylalkyle en C1-C7, un oxo et un acyle; 20
R3         est un hydrogbne ou un alkyle en Ci -C7; et R4        est un
alkyle en Ci -C7; et son sel pharmaceutiquement acceptable. 2. Compose
selon la revendication 1, 25     dans lequel R'         est un alkyle en
Ci-C7 eventuellement substitue avec un substituant choisi dans le groupe
constitu6 par un hydroxy, un alcoxy en C1-07, un aryle, un alkyl(en
Ci-C7)thio, 7;                        un groupe de formule: 30 R9 \ N-CO-
R10 35 RI'-CO- ou R"-S02-, [dans laquelle R9 et RI0  sont chacun un
hydrogene, un aryle, un cyclopropyle, un cyclobutyle, un cyclopentyle 40
ou un cyclohexyle, un groupe hdt~rocyclique ou un alkyle en Ci-C7
eventuellement 



substitue avec un substituant choisi dans le groupe constitu6 par un
alcoxy(en Ci -C7)- carbonyle, un alcoxy en Ci -C7, un aryle et un groupe
heterocyclique, ou R9 et R10   sont pris ensemble avec i'atome d'azote lie
pour former un groupe heterocyclique eventuellement substitu6 avec un
alkyle en Ci -C7, et 45       R"          est un aryle, un cyclopropyle, un
cyclobutyle, un cyclopentyle ou un cyclohexyle, un alkyle en C1 -C7
eventuellement substitue avec un substituant choisi dans le groupe
constitue par un alcoxy en Ci -C7 et un mono- ou dialkyl(en Ci -C7)amino,
ou un alcoxy en Ci -C7 eventuellement substitue avec un substituant choisi
dans le groupe constitue par un alcanoyle en CI -C7 et un aryle] 50
et un groupe de formule: RS\ 55
R6. N- 70    EP 0 300 189 B1                           c            S
111111 li    I  111111 [dans laquelle R5 est un hydrogbne ou un groupe de
formule: R9 5 N-CO- R10 10                    R"1-CO- ou R"1-S02- , (dans
laquelle R9, R10 et R"1 sont chacun tels que definis ci- dessus), et R6 est
un hydrogbne ou un alkyle en C, -C7]; un aryle; ou un amino 6ventuellement
substitue avec un ou des substituants choisis dans le groupe constitue par
un alkyle en C, -C7 et un groupe de formule: 15 ,N-CO- R1.0 20 R1"-C0- ou
R11-S02-, [dans laquelle R9, RIO et RI' sont chacun tels que d6finis ci-
dessus]; et R2         est un hydrogbne ou un alkyle on C, -C7; ou 25
R1 et R2    sont pris ensemble avec l'atome d'azote lid pour former un
groupe heterocyclique 6ventuellement substitu4 avec un ou des substituants
choisis dans le groupe constitue par un alkyle en C1 -C7, un hydroxyalkyle
C1 -C7, un alcoxy~en C, -C7)alkvle on C1 -C7, un carbonylalkyle en Ci -C7
heterocyclique, un oxo, un amino protege ou un reste acide amin6
non-protegd et un groupe de formule: 30 R9 oN-co- 35       .
R10 R'1-CO- ou R11-S02- , [dans laquelle R9, RIO et RI' sont chacun tels
que definis ci- dessus]. 40 3. Compos4 selon la revendication 2, dans
lequel R'   est un alkyle en Ci-C7 eventuellement substitue avec un
substituant choisi dans le groupe constitue par un hydroxy, un alcoxy en C,
-C7, un aryle, un alkyl(en C, -C7)thio, un groupe de formule: 



45 R9 N-CO- R10 RI1-CO- ou R11-S02-, et un groupe de formule: 55 71    EP O
300 189 BI 1 111111 111111 11111 11111 1! R5 oN- 5
R6 4. Compose selon la revendication 3, dans lequel 10       R'
est un alkyle en C, -C7 substitu4 avec un groupe de formule: R9 15
N-CO- R 1-0 dans laquelle 20        R9 et R10   sont chacun un hydrogene ou
un alkyle en C1-C7, ou R9 et RIO  sont pris ensemble avec l'atome d'azote
lie pour former un morpholino. 5. Composd selon la revendication 4, qui est
le 2(S)-(N-[2(S)-{N-(2-morpholinocarbonylthyl)-N-mothyla-
minocarbonyloxy}-3-ph~nylpropionyl]-NI-mdthyl-L-histidyl]amino-1
-cyclohexyl-3-(S)-hydroxy-6- 25     methylheptane ou son chlorhydrate. 6.
Compose selon la revendication 3, dans lequel R'   est un alkyle en C1-C7
substitue avec un groupe de formule: 30 R5 N- R6 35 dans laquelle R5   est
un hydrogene ou un groupe de formule: 40 R9 AN-CO- 45
R10 ou R1'-CO-[dans laquelle R9 et RIO sont pris ensemble avec l'atome
d'azote 114 pour former un morpholino, et RI', est un alkyle en C1-C7], et
50        R6   est un hydrogene ou un alkyle en C1-C7. 7. Compos6 selon la
revendication 6, qui est le
2(S)-[Na-[2(S)-[N-methyl-N-[2-{N-(2-morpholinocarbonyl)N-
m6thylamino16thyl]aminocarbonyloxy]-3-phenylpropionyl]Nu-methyl-L-histidyl]
amino-1 -cyclohexyl-3(S)- hydroxy6-methylheptane ou son chlorhydrate. 55 8.
Compose selon la revendication 6, qui est le
2(S)-[W-[2(S)-[N-methyl-N-(2-(N-isobutyryl-N-methylami-
no)6thyl~aminocarbonyloxy]-3-phenylpropionyl]-NQ-methyl-L-histidyl]amino-1
-cyclohexyl-3(S)-hydroxy-6- 



mdthylheptane ou son chlorhydrate. 72    EP 0 300 189B1 1
1111111 huH 11111 11111 111111 * C   L   M   S * 9. Compose selon la
revendication 2, dans leqcuel R'   est un amino dventuellement substitue
avec un ou des substituants choisis dans le groupe constitue par un alkyle
en Ci -C7 et un groupe de formule: 5 zN-CO- R10 10 R'1-CO- ou R11-SO2-. 10.
Compose selon la revendication 2, dans lequel is        RI et R2   sont
pris ensemble avec l'atome d'azote 116 pour former un groupe heterocyclique
6ventuellement substitue avec un ou des substituants choisis dans le groupe
constitu6 par un alkyle en C, -C7, un hydroxyalkyle C1 -C7, un alcoxy(en Ci
-C7)alkyle en C, -C7, un carbonylalkyle en Ci-C7 hdt~rocyclique, un oxo, un
amino proteg6 ou un reste acide amin6 non-protege et un groupe de formule:
20 R9 j N-CO- 25                                                l R"1-CO-
ou R1-SO22. 30  11. Procede pour la prdparation d'un compos4 de formule:
K>s                                1                 - -~c
C.- R-- -CH dans lequel 45        R'        est un alkyle en Ci -C7
6ventuellement substitue avec un substituant choisi dans le groupe
constitue par un acyle, un hydroxy, un alcoxy en Ci -C7, un aryle, un
alkyl(en C,0-C0)thio et un groupe de formule: R5 so
XR -N \R6 55                  dans laquelle Rs        est un hydrogbne ou
un acyle et, R6        est un hydrogene ou un alkyle en C, -C7; un aryle;
ou un amino eventuellement substitu6 avec un ou des substituants choisis 73
EP O 300 189 BI                     11111!1111111 Hl 1liii 11 1111 dans le
groupe constitue par un alkyle en C, -C7 et un acyle; et 



R2        est un hydrogbne ou un alkyle en C,-C7; ou R' et R2   sont pris
ensemble avec l'atome d'azote 116 pour former un groupe heterocyclique
eventuellement substitu6 avec un ou des substituants choisis dans le groupe
constitu6 5                   par un alkyle en C, -C7, un hydroxyalkyle
C,-C7, un alcoxy(en C, -C7)alkyle en C1 -C7, un acylalkyle en C1 -C7, un
oxo et un acyle; R3        est un hydrogbne ou un alkyle en Ci -C7, et R4
est un alkyle en Ci -C7; ou son sel qui consiste A 10       (a) faire
reagir un compos6 de formule: 15                                       NZK>
_           _ 20                                   '. - \-C:-j -C!
;i.'-C:-,-C'.-.  ? 25        dans lequel R8         est un hydrogbne ou un
groupe protecteur de l'azote, et R3 et R4   sont chacun tels que definis
ci-dessus, ou son ddriv6 r~actif sur le groupe amino ou un sel de celui-ci
avec un compose de formule: 30 35
"I'i 2,  ';X-(COC-U'.-C 0OR 40 dans lequel RI et R2 sont chacun tels que
d6finis ci-dessus, ou son d6rivd r6actif sur le groupe carboxy ou un sel de
celui-ci, et, si n6cessaire, eliminer le groupe protecteur de l'azote pour
donner un compos6 de formule: 45 50
UrCH2i } 2   Uzi ;2 Ns  U UU  3U. -UUNUh-,. NAU R0: dans lequel R1, R2, R3
et R4   sont chacun tels que dMfinis ci-dessus, ou son sel, ou 74    EP 0
300 189 Bi                       *111 1 1111111     II Iii (b) soumettre un
compose de formule: NTN ?.2CH2                      CH2 2:. 10
Cr. 15 dans lequel R7                est un groupe protecteur de l'azote, A
est un alkylene en CI-C7, et R2, R3, R4 et R6   sont chacun tels que
definis ci-dessus, 20         ou son sel a une reaction d'elimination du
groupe protecteur de l'azote pour donner un compose de formule: 25
*           C        Il 25~ ~ ~ ~ ~ ~~~~~~~A 306
T;-CC0OCECON-C-CON-HCAIC;.R 30~~~~~~~~~~~~1 



R                    O3 35        dans lequel R2, R3, R4, R6 et A    sont
chacun tels que definis ci-dessus, ou son sel. 12. Compos6 de formule: 40
45 N-COO-CH-COOH 50 dans lequel R1    est un groupe alkyle en Ci-C7
substitue avec un substituant choisi dans le groupe constitue par un acyle,
un alcoxy en C,-C,, un aryle, un alkyl(en CI -C7)thio et un groupe de
formule: 55 75    EP 0 300 189 B1                       111 111111 1DB 3III
111111 * C   L  M   S * --5 -N s- 5
R6. dans laquelle R5   est un hydrogene ou un acyle et 10       RI   est un
hydrogbne ou un alkyle en C,-C7; un aryle; ou un amino eventuellement
substitu6 avec un ou des substituants choisis dans le groups constitue par
un alkyle en Ci -C7 et un acyle; et R2   est un hydrogene ou un alkyle en
C, -C7; et son sel. 15 13. Composition pharmaceutique comprenant un compos4
selon la revendication 1 en tant qu'ingr6dient actif, en association avec
un support ou un excipient pratiquement non-toxique, pharmaceutiquement
acceptable. 20  14. Compos6 selon la revendication 1 pour utilisation comme
medicament. 15. Composd salon la revendication 1 pour utilisation dans le
traitement th6rapeutique de l'hypertension et de la syncope. 25  16.
Utilisation d'un compos6 selon la revendication 1 pour la fabrication d'un
m~dicament pour le traitement thdrapeutique de I'hypertension et de la
syncope. Revendicatlons pour les Etats contractants sulvants: ES, GR 30 1.
Proc6de pour la preparation d'un compose de formule: 35
Q v~~~~~~~ _'(  '...........rz... I] 40                    )X N-C OO-C_-C
cON-C -ChoNA-CH -CH 2                1~       ~        ~~~31 R
O dans lequel 45        RI        est un alkyle en Ci-C7 dventuellement
substitu6 avec un substituant choisi dans le groups constitu4 par un acyle,
un hydroxy, un alcoxy en CG-C7, un aryle, un alkyl(en C, -C7)thio et un
groups de formule: 



50                                                         RS -N R6 55
dans laquelle Rs        est un hydrogbne ou un acyle et, Rs        est un
hydrogbne ou un alkyle en C, -C7; un aryle; ou un amino eventuellement
substitu6 avec un ou des substituants choisis 76    EP 0 300 189 Bi
c   L   M   S   * dans le groupe constitu4 par un alkyle en G1-C7 et un
acyle; et R2        est un hydrogbne ou un alkyle en C1-C7; ou R1 et R2
sont pris ensemble avec l'atome d'azote lie pour former un groupe
h6t~rocyclique eventuellement substitud avec un ou des substituants choisis
dans le groupe constitue 5                   par un alkyle en CI -C7, un
hydroxyalkyle G1-C7, un alcoxy(en CI -C7)alkyle en CI -C7, un acylalkyle en
CI -C7, un oxo et un acyle; R3        est un hydrogene ou un alkyle en CI
-Ci; et R4        est un alkyle en CI -C7; ou son sel qui consiste a 10
(a) faire r6agir un compos4 de formule: 15
Q'-s ,                                     _        ~~~~~~~~~~I  _ * -I 20
'H ';   ' C.i--: . -C:-R 25        dans lequel Rs               est un
hydrogbne ou un groupe protecteur de l'azote, et R3 et R4         sont
chacun tels que dMfinis ci-dessus, ou son ddriv6 reactif sur le groupe
amino ou un sel de celui-ci avec un compose de formule: 30 35
ot s           C.WK N. N-CCO-CH-' -COOH 40 dans lequel RI et R2 sont chacun
tels que d6finis ci-dessus, ou son d6rive reactif sur le groupe carboxy ou
un sel de celui-ci, et, si necessaire, 6liminer le groupe protecteur de
l'azote pour donner un compose de formule: 45 50
C-I 21-1~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. ': ~~-C
-C.-G-hCOs -          . -   .-C .-? 3                 C'~ 55 dans lequel
R1, R2, R3 et R4   sont chacun tels que dMfinis ci-dessus, ou son sel, ou
77    



(b) soumettre un compos6 de formule: 5                               ~
~    ~     ~    ~~~~~~~~~C -4  0 s  f                   '
c:~c:-., _~~~~~~~~~~~~~~~~~~~~~~~~                       4 _
.~~~~~~~~~~~~A. 10
r   -z-   ~ 15 dans lequel R7               est un groupe protecteur de
l'azote, A                est un alkylbne en C1-C7, et 20           R2, R3,
R4 et R6   sont chacun tels quo ddfinis ci-dessus, ou son sel a une
r~action d'6limination du groupe protecteur de l'azote pour donner un
compos6 de formule: 25                                             OiC o5v
iN~~~~~~~~~~~ CH2        CH I        CH2 30
1          1            I          . N '>-%COO-C:'-CON -CH.-CGNH -CH -C' -
R t _,,.--~ ~             13 35 dans loquel R2. R3, R4, R6 et A   sont
chacun tels que d6finis ci-dessus, ou son sel. 40  2. Modification du
proc~d4 selon la revendication 1 caract6risde en ce que lon met un compos6
de formule (I), ou un sel non-toxique de celui-ci, produit par le procddd
selon la revendication 1, dans une forme pharmaceutiquement acceptable par
m~lange ou presentation dudit composd avec un diluant ou un support
pharmaceutiquement acceptable 45 50 55 78    




