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DEUTERATED CATECHOLAMINE
DERIVATIVES AND MEDICAMENTS
COMPROMISING SAID COMPOUNDS

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

The invention concerns deuterated catecholamine deriva-
tives as well as pharmaceuticals containing these com-
pounds.

Known representatives of catecholamines, such as L-dopa
(levodopa) as well as their carboxylic acid esters, are uti-
lized, among other things, for the treatment of Parkinson’s
disease and restless leg syndrome. Such a pharmaceutical
which contains levodopa 1s, for example, Dopatlex®.
L-dopa acts on the dopamine concentration 1in neurons of the
brain. Unlike dopamine 1tself, it can pass through the
blood-brain barrier and 1s converted to dopamine in the
brain.

In addition, levodopa 1s admimistered in combination with
active additives 1n pharmaceuticals. Combinations of
levodopa are used with peripheral decarboxylase inhibitors,
with inhibitors of the enzyme catechol-O-methyltransierase

(COMT), with mnhibitors of the enzyme monoamine oxidase
(MAQO) and with dopamine p-hydroxylase inhibitors.

In this connection, the decarboxylase inhibitors used are,
for example: D,L-serine 2-(2,3,4-trihydroxybenzyl) hydraz-
ide (benserazide), (-)-L-a-hydrazino-3,4-dihydroxy-a-
methylhydrocinnamic acid (carbidopa), L-serine-2-(2,3.4-
trihydroxybenzyl) hydrazide, glycine-2-(2,3,4-
trihydroxybenzyl) hydrazide and L-tyrosine-2-(2,3.4-
trihydroxybenzyl) hydrazide. Examples of combination
preparations of levodopa and decarboxylase inhibitors
include, among others: Madopar® (levodopa and benseraz-
ide hydrochloride) as well as Nacome® (levodopa and
carbidopa).

Examples of COMT 1nhibitors are entacapone (Comtan®)
and cabergoline and frequently used MAO 1nhlibitors are
selegiline hydrochloride, moclobemide and tranylcyprom-
ne.

Calcium 3-butyl picolinate and calcium 5-pentyl picoli-
nate are described as mhibitors for dopamine-3-hydroxylase
(DE 2,049,115).

An object of the present invention 1s to prepare deuterated
catecholamine derivatives, which have improved pharma-
cokinetic and/or pharmacodynamic properties when com-
pared to compounds already known, as well as to prepare
catecholamine derivatives, which can be utilized for the
prophylaxis of psychoses including schizophrenia, and
which can be used for producing pharmaceuticals for the
prophylaxis of psychoses.

It has been surprisingly found that the deuterated cat-
echolamine derivatives according to the invention have
substantially better pharmacokinetic and/or pharmacody-
namic properties than the undeuterated compounds and that
they can also be utilized for the prophylaxis of psychoses
and can be used for producing pharmaceuticals for the
prophylaxis of psychoses.

According to the invention, the object 1s thus solved by
the preparation of compounds of general formula I:
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Formula I
Rl R2 O
\ Y
N—~C c/
/ \
R cD, OR’
R> R>
07 7 RS
OR?

wherein R" is H or D, R” indicates H or D, R° is H, D, C,-C,
alkyl or C. to C,-cycloalkyl, deuterated C, to C,-alkyl or
deuterated C. to C.-cycloalkyl, R* indicates H or D and R’
1s H or D.

Preferred are deuterated catecholamine derivatives
according to the general formula I, wherein R is H or D, R”
indicates H or D, R® is H, D, C, to C.-alkyl or C. to
Cs-cycloalkyl, deuterated C, to C,-alkyl or deuterated C; to
C.-cycloalkyl, R* indicates H or D and R> is D.

Particularly preferred are deuterated catecholamine
derivatives according to the general formula I, wherein R is
H or D, R* indicates H or D, R® is D, C, to C,-alkyl or C.
to C,-cycloalkyl, deuterated C, to C,-alkyl or deuterated C.
to C.-cycloalkyl, R* indicates H or D and R” is D.

Additionally preferred are deuterated catecholamine
derivatives according to the general formula I, wherein R is
H or D, R” indicates D, R® is H, D, C, to C.-alkyl or C; to
Cq-cycloalkyl, deuterated C, to C,-alkyl or deuterated C; to
C.-cycloalkyl, R* indicates H or D and R> is D.

Particularly advantageous are deuterated catecholamine
derivatives according to the general formula I, wherein R' is
H or D, R* indicates D, R” is C, to C,-alkyl or C; to
C.-cycloalkyl, R* indicates H or D and R> is D.

Additionally advantageous are deuterated catecholamine

derivatives according to the general formula I, wherein R is
H or D, R* indicates D, R” is methyl, R* indicates H or D and

R> is D.

Particularly advantageous are deuterated catecholamine
derivatives according to the general formula I, wherein R' is
H or D, R” indicates D, R’ is ethyl, R* indicates H or D and
R> is D.

Preferred are deuterated catecholamine derivatives
according to the general formula I, wherein R' is H or D, R?
indicates D, R> is perdeuteroethyl, R* indicates H or D and
R is D.

Additionally preferred are deuterated catecholamine
derivatives according to the general formula I, wherein R is
H or D, R? indicates H or D, R’ is perdeuteroethyl, R*
indicates H or D and R> is D.

Additionally preferred are deuterated catecholamine
derivatives according to the general formula I, wherein R' is
H or D, R® indicates H or D, R’ is perdeuteroethyl, R*
indicates D and R is H or D.

Particularly preferred are the following deuterated cat-
echolamine derivatives according to the general formula I:
[.-2-amino-3,3-dideutero-3-(3,4-dihydroxyphenyl)  propi-

onic acid,
[-2-amino-3,3-dideutero-3-(3,4-dihydroxyphenyl) methyl

propionate,

[-2-amino-3,3-dideutero-3-(3,4-dihydroxyphenyl) cthyl
propionate,
[-2-amino-3,3-dideutero-3-(3,4-dihydroxyphenyl)  cyclo-

hexyl propionate,
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[.-2-amino-3,3-dideutero-3-(3,4-dihydroxyphenyl) perdeu-
teromethyl propionate,
[.-2-amino-3,3-dideutero-3-(3,4-dihydroxyphenyl) perdeu-
teroethyl propionate,
[.-2-amino-3,3-dideutero-3-(3,4-dihydroxyphenyl) perdeu-
terocyclohexyl propionate,
[-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl) propi-
onic acid,
[-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl)
methyl propionate,
[-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl) ethyl
propionate,
[-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl) cyclo-
hexyl propionate,

[-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl)  per-
deuteromethyl propionate,

[-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl)  per-
deuteroethyl propionate,

[-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl)  per-

deuterocyclohexyl propionate,
L-2-amino-2,3,3-trideutero-3-(2,3, 6-trideutero-4,5-dihy-

droxyphenyl) propionic acid,
L-2-amino-2,3,3-trideutero-3-(2,3, 6-trideutero-4,5-dihy-

droxyphenyl) methyl propionate,
L-2-amino-2,3,3-trideutero-3-(2,3, 6-trideutero-4,5-dihy-
droxyphenyl) ethyl propionate,
[-2-amino-2,3,3-trideutero-3-(2,3,6-trideutero-4,5-dihy-
droxyphenyl) cyclohexyl propionate,
[-2-amino-2,3,3-trideutero-3-(2,3,6-trideutero-4,5-dihy-
droxyphenyl) perdeuteromethyl propionate,
[-2-amino-2,3,3-trideutero-3-(2,3, 6-trideutero-4,5-dihy-
droxyphenyl) perdeuteroethyl propionate,
L-2-amino-2,3,3-trideutero-3-(2,3, 6-trideutero-4,5-dihy-
droxyphenyl) perdeuterocyclohexyl propionate,
[-2-amino-2,3,3-trideutero-3-(2,3, 6-trideutero-4,5-dideu-
teroxyphenyl) perdeuterocyclohexyl propionate,
L-2-amino-3,3-dideutero-3-(4,5-dideuteroxyphenyl)
deuterocyclohexyl propionate.

Another embodiment of the invention 1s the use of the
deuterated catecholamine derivatives according to the
invention as well as physiologically compatible salts thereof
for the treatment of dopamine deficiency diseases or dis-
cases which are based on disrupted tyrosine transport or
disrupted tyrosine decarboxylase, such as Parkinson’s dis-

per-
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case, restless leg syndrome, dystonia, for the ihibition of 45

prolactin secretion, for the stimulation of the release of
growth hormone, for the treatment of neurological symp-
toms ol chronic manganese intoxications, of amyotrophic
lateral sclerosis and of multiple system atrophy.

Preferred 1s the use of deuterated catecholamine deriva-
tives as well as physiologically compatible salts thereot, in
combination with an enzyme inhibitor or several enzyme
inhibitors, for the treatment of dopamine deficiency diseases
or diseases which are based on disrupted tyrosine transport
or disrupted tyrosine decarboxylase, such as Parkinson’s
disease, restless leg syndrome, dystonia, for the inhibition of
prolactin secretion, for stimulating the release of growth
hormone, for the treatment of neurological symptoms of
chronic manganese intoxications, of amyotrophic lateral
sclerosis and of multiple system atrophy.

It 1s advantageous if the enzyme inhibitor or the enzyme
inhibitors mnvolve decarboxylase inhibitors and/or catechol-
O-methyltransierase inhibitors and/or monoamine oxidase
inhibitors and/or p-hydroxylase inhibitors.

It 1s particularly advantageous 11 the decarboxylase inhibi-
tor 1s selected from the group consisting of the following:
D,L-serine 2-(2,3,4-trihydroxybenzyl) hydrazide (benseraz-
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ide), (-)-L-a-hydrazino-3,4-dihydroxy-o-methylhydrocin-
namic acid (carbidopa), L-serine 2-(2,3,4-trihydroxybenzyl)
hydrazide, glycine 2-(2,3,4-trihydroxybenzyl) hydrazide
and L-tyrosine 2-(2,3,4-trihydroxybenzyl) hydrazide as well
as physiologically compatible salts thereof.

In particular, 1t 1s also advantageous if the catechol-O-
methyltransierase inhibitor is selected from entacapone and
cabergoline as well as physiologically compatible salts
thereof.

It 1s also preferred if the monoamine oxidase inhibitor 1s
selected from the group consisting of selegiline, moclobe-
mide and tranylcypromine, as well as physiologically com-
patible salts thereof.

In addition, it 1s particularly preferred if the 3-hydroxy-
lase inhibitor 1s selected from calcium 5-butyl picolinate and
calcium 5-pentyl picolinate as well as physiologically com-
patible salts thereof.

Another subject of the invention is the use of the deuter-
ated catecholamines according to the invention as well as
physiologically compatible salts thereof for the production
of pharmaceuticals for the treatment of dopamine deficiency
diseases or diseases which are based on disrupted tyrosine
transport or disrupted tyrosine decarboxylase, such as Par-
kinson’s disease, restless leg syndrome, dystoma, for the
inhibition of prolactin secretion, for stimulating the release
of growth hormone, for the treatment of neurological symp-
toms of chronic manganese intoxications, of amyotrophic
lateral sclerosis and of multiple system atrophy.

Another subject of the present invention 1s a pharmaceu-
tical composition which contains the deuterated -cat-
echolamines according to the mvention as well as their
physiologically compatible salts for the treatment of dop-
amine deficiency diseases or diseases which are based on
disrupted tyrosine transport or disrupted tyrosine decarboxy-
lase, such as Parkinson’s disease, restless leg syndrome,
dystonia, for the inhibition of prolactin secretion, for stimu-
lating the release of growth hormone, for the treatment of
neurological symptoms of chronic manganese intoxications,
of amyotrophic lateral sclerosis and of multiple system
atrophy, 1 addition to pharmaceutically compatible adju-
vants and additives.

Particularly advantageous i1s a pharmaceutical composi-
tion which contains the deuterated catecholamines accord-
ing to the mmvention as well as physiologically compatible
salts thereof for the treatment of Parkinson’s disease, restless
leg syndrome, dystonia, for the inhibition of prolactin secre-
tion, for stimulating of the release of growth hormone, for
the treatment of neurological symptoms of chronic manga-
nese intoxications, of amyotrophic lateral sclerosis and of
multiple system atrophy, as well as one or more enzyme
inhibitors, 1n addition to pharmaceutically compatible adju-
vants and additives.

A pharmaceutical composition 1s particularly preferred 1n
which the enzyme inhibitor or the enzyme inhibitors mvolve
decarboxylase inhibitors and/or catechol-O-methyltrans-
ferase inhibitors and/or monoamine oxidase inhibitors and/
or p-hydroxylase inhibitors.

Additionally preferred 1s a pharmaceutical composition 1n
which the decarboxylase inhibitor 1s selected from the group
consisting of D,L-serine 2-(2,3,4-trihydroxybenzyl) hydraz-
ide (benserazide), (-)-L-a-hydrazino-3,4-dihydroxy-alpha-
methylhydrocinnamic acid (carbidopa), L-serine 2-(2,3.4-
trihydroxybenzyl) hydrazide, glycine 2-(2,3.4-
trihydroxybenzyl) hydrazide and L-tyrosine 2-(2,3.4-
trihydroxybenzyl) hydrazide as well as physiologically
compatible salts thereof.
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Particularly advantageous 1s a pharmaceutical composi-
tion in which the catechol-O-methyltransierase imhibitor 1s
selected from entacapone and cabergoline as well as their
physiologically compatible salts.

Additionally advantageous 1s a pharmaceutical composi-
tion 1n which the monoamine oxidase inhibitor 1s selected
from the group consisting of selegiline, moclobemide and
tranylcypromine as well as physiologically compatible salts
thereof.

In addition, a pharmaceutical composition 1s preferred in
which the 3-hydroxylase inhibitor 1s selected from calcium
S-butyl picolinate and calcium 5-pentylpicolinate as well as

physiologically compatible salts thereof.

Another subject of the invention 1s the use of the deuter-
ated catecholamine derivatives according to the invention as
well as physiologically compatible salts thereof for use in
the prophylaxis of psychoses, particularly i predisposed
patients, for the prophylaxis of a relapse and also particu-
larly for the treatment of acute psychoses, for example, with
negative symptomatology.

Particularly preferred 1s the use of the deuterated cat-
echolamine derivatives according to the mnvention as well as
physiologically compatible salts thereof, in combination
with one or more enzyme inhibitors, for use 1n the prophy-
laxis of psychoses and for use 1n acute psychoses, preferably
psychoses with negative symptomatology.

Particularly preferred 1s the use of the deuterated cat-
echolamine denvatives according to the invention as well as
physiologically compatible salts thereof, 1 the enzyme
inhibitor or the enzyme inhibitors are decarboxylase mhibi-
tors and/or catechol-O-methyltransierase inhibitors and/or
monoamine oxidase mhibitors and/or p-hydroxylase mnhibi-
tors.

Particularly preferred 1s the use of the deuterated cat-
echolamine derivatives according to the invention as well as
physiologically compatible salts thereof, 1t the decarboxy-
lase 1nhibitor 1s selected from the group consisting of
D,L-serine 2-(2,3,4-trihydroxybenzyl) hydrazide (benseraz-
ide), (-)-L-a-hydrazino-3.4-dihydroxy-o-methylhydrocin-
namic acid (carbidopa), L-serine 2-(2,3,4-trihydroxybenzyl)
hydrazide, glycine 2-(2,3,4-trihydroxybenzyl) hydrazide
and L-tyrosine 2-(2,3,4-trihydroxybenzyl) hydrazide as well
as physiologically compatible salts thereof.

The use of the deuterated catecholamine derivatives
according to the mvention as well as physiologically com-
patible salts thereof i1s advantageous, 1f the catechol-O-
methyltransiferase mhibitor 1s selected from entacapone and
cabergoline as well as physiologically compatible salts
thereof.

In addition, the use of the deuterated catecholamine
derivatives according to the invention as well as physiologi-
cally compatible salts thereot 1s advantageous, 11 the mono-
amine oxidase ihibitor 1s selected from the group consisting
of selegiline, moclobemide and tranylcypromine as well as
physiologically compatible salts thereof.

The use of the deuterated catecholamine derivatives
according to the imvention as well as physiologically com-
patible salts thereof 1s particularly advantageous, if the
B-hydroxylase inhibitor 1s selected from calctum 3-butyl
picolinate and calcium 3-pentyl picolinate as well as physi-
ologically compatible salts thereof.

Another subject of the invention 1s the use of the deuter-
ated catecholamine derivatives according to the invention as
well as physiologically compatible salts thereof for the
production of pharmaceuticals for use in the prophylaxis of
psychoses.
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Still another subject of the invention 1s a pharmaceutical
composition which contains the deuterated catecholamines
according to the mvention as well as physiologically com-
patible salts thereof for use 1n the prophylaxis of psychoses
and for the treatment of acute psychoses, in addition to
pharmaceutically compatible adjuvants and additives.

Particularly advantageous i1s a pharmaceutical composi-
tion which contains the deuterated catecholamines accord-
ing to the mmvention as well as physiologically compatible
salts thereof for the prophylaxis of psychoses and for the
therapy of acute psychoses as well as one or more enzyme
inhibitors, 1n addition to pharmaceutically compatible adju-
vants and additives.

Particularly preferred i1s a pharmaceutical composition 1n
which the enzyme inhibitor or the enzyme inhibitors are
decarboxylase inhibitors and/or catechol-O-methyltrans-
ferase mhibitors and/or monoamine oxidase inhibitors and/
or [-hydroxylase inhibitors.

Additionally advantageous 1s a pharmaceutical composi-
tion 1n which the decarboxylase inhibitor 1s selected from
the group consisting of D,L-serine 2-(2,3,4-trihydroxyben-
zyl) hydrazide (benserazide), (-)-L-a-hydrazino-3,4-dihy-
droxy-a-methylhydrocinnamic acid (carbidopa), L-serine
2-(2,3,4-trihydroxybenzyl) hydrazide, glycine 2-(2,3,4-tr1-
hydroxybenzyl) hydrazide and L-tyrosine 2-(2,3,4-trihy-
droxybenzyl) hydrazide as well as physiologically compat-
ible salts thereof.

Particularly advantageous i1s a pharmaceutical composi-
tion i which the catechol-O-methyltransferase inhibitor 1s
selected from entacapone and cabergoline as well as physi-
ologically compatible salts thereof.

Particularly advantageous i1s a pharmaceutical composi-
tion i which the monoamine oxidase inhibitor i1s selected
from the group consisting of selegiline, moclobemide and
tranylcypromine as well as physiologically compatible salts
thereof.

Particularly preferred 1s a pharmaceutical composition 1n
which the 3-hydroxylase inhibitor 1s selected from calcium
S-butyl picolinate and calcium 5-pentyl picolinate as well as
physiologically compatible salts thereof.

The production of the L-2-amino-3,3-dideutero-3-(3,4-
dihydroxyphenyl) propionic acid i1s produced according to
the method 1n Binns et al., J. Chem. Soc. (C), 1970, pages
1134-1138, where, among other things, the production of
racemic  2-amino-3,3-dideutero-3-(3,4-dihydroxyphenyl)
propionic acid 1s described. Dideutero-(3,4-dimethoxyphe-
nyl) methane 1s produced starting from 3,4-dimethoxyben-
zoic acid ethyl ester by reaction with lithium aluminum
deuteride. From this, 4-(chlorodideuteromethyl)-1,2-dime-
thoxybenzene 1s produced by reaction with thionyl chlonde,
and this reacts with the sodium salt of acetamidomalonic
acid diethyl ester to form deuterated 3,4-dimethoxybenzy-
lacetamidomalonic acid diethyl ester, which 1s converted to
D,L-2-acetylamino-3,3-dideutero-3-(3,4-dimethoxyphenyl)
propionic acid by treatment with ethanolic potassium
hydroxide solution. The object according to the invention,
which 1s to produce the L-enantiomer of the amino acid
dideuterated 1n [,p-position could be accomplished by con-
ducting a cleavage of the racemate at this site, which was
analogous to the method disclosed in CH patent 59098. It
was found also that L-2-acetylamino-3,3-dideutero-3-(3,4-
dimethoxyphenyl) propionic acid can be very well 1solated
from the solution by forming crystals with (R)-(+)-1-phe-
nylethylamine. The L-2-amino-3,3-dideutero-3-(3,4-dihy-
droxyphenyl) propionic acid according to the invention was
then obtained from the L-2-acetylamino-3,3-dideutero-3-(3,
4-dimethoxyphenyl) propionic acid by a clean cleavage of
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cther analogous to Jung et al., J. Org. Chem., Vol. 42, No. 23,
1977, pp. 3761-3764. The ester of the compound dideuter-

ated 1n the 3-position according to the invention was then
produced from this amino acid by reaction with thionyl
chloride and deuterated or undeuterated alcohol at low
temperature.

It 1s of particular advantage here that the remaiming
D-2-acetylamino-3,3-dideutero-3-(3,4-dimethoxyphenyl)
propionic acid could be 1solated from the mother liquor of
the racemate cleavage, and, aiter cleavage of the ether, could
be used as an educt for the production of additional com-
pounds according to the ivention.

In addition, L-2-amino-3,3-dideutero-3-(3,4-dihydroxy-
phenyl) propionic acid serves as the educt for additional
deuteration in the phenyl ring of the amino acid, which 1s
performed by bringing the compound to react with D,O in
the autoclave at 190° C., analogous to Vining et al., Journal

of Labelled Compounds and Radiopharmaceuticals, Vol.
XV1I1, No. 11, 1981, pp. 1683-1692. The L-2-amino-3,3-
dideutero-3-(2,3,6-trideutero-4,5-dihydroxyphenyl) propi-
onic acid that was obtained was then converted into the ester
according to the invention, as described above. The stability
of the ester obtained in the production or isolation of the
ester was 1ncreased by the addition of an anti-oxidant,
following the method disclosed 1n EP 610595.

The D-2-acetylamino-3,3-dideutero-3-(3.4-dimethoxy-
phenyl) propionic acid obtained by the above-described
racemate cleavage was converted to the dihydroxy amino
acid, analogously to the L compound, and was then used 1n
order to produce the compounds according to the mnvention
which are deuterated in the oa-position, by performing a
racemization with simultaneous deuteration analogous to
Chen et al., Biotechnology Letters, Vol. 14, No. 4, 1992, pp.
269-274. For this purpose, D-2-acetylamino-3,3-dideutero-
3-(3,4-dihydroxyphenyl) propionic acid was converted with
benzaldehyde to deuterated acetic acid. The D- and L-2-
acetylamino-3,3-dideutero-3-(3,4-dihydroxyphenyl) propi-
onic acids deuterated 1n the a-position and present as the
racemate were converted to the corresponding methyl esters
and separated by means of alcalase; the L-2-acetylamino-3,
3-dideutero-3-(3,4-dihydroxyphenyl) methyl propionate
was enzymatically hydrolyzed to the carboxylic acid, while
the methyl ester of the D-2-acetylamino-3,3-dideutero-3-(3,
4-dihydroxyphenyl) propionic acid remained unreacted. The
compounds were separated by means of HPLC.

The 1solated L-2-acetylamino-2,3,3-trideutero-3-(3,4-di-
hydroxyphenyl) propionic acid was converted to the ester
according to the mnvention and deuterated additionally at the
phenyl ring corresponding to the method already explained
above, 1n order to obtain the L-2-amino-2,3,3-trideutero-3-
(2,3,6-trideutero-4,5-dihydroxyphenyl)  propionic  acid
according to the mvention, which was 1n turn converted to
the ester according to the imvention. The H/D exchange at
the phenolic OH groups and at the amino group was con-
ducted by multiple recrystallization trom D,O.

For the production of the physiologically compatible salts
of the deuterated catecholamine derivatives according to the
invention, the usual physiologically compatible mnorganic
and organic acids such as hydrochloric acid, hydrobromic
acid, phosphoric acid, sulfuric acid, oxalic acid, maleic acid,
fumaric acid, lactic acid, tartaric acid, malic acid, citric acid,
salicylic acid, adipic acid and benzoic acid can be used.
Additional acids that can be used are described, for example,
in Fortschritte der Arzneimitteliorschung, Vol. 10, pp. 224-
2235, Birkhauser Publishers, Basel and Stuttgart, 1966, and

Journal of Pharmaceutical Sciences, Vol. 66, pp. 1-5 (1977).
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The acid addition salts are usually obtained 1 a way
known 1n and of itself by mixing the free base or solutions
thereol with the corresponding acid or solutions thereof in
an organic solvent, for example, a lower alcohol, such as
methanol, ethanol, n-propanol or 1sopropanol or a lower
ketone such as acetone, methyl ethyl ketone or methyl
1sobutyl ketone or an ether such as diethyl ether, tetrahy-
drofuran or dioxane. For better crystal precipitation, mix-
tures of the named solvents can also be used. In addition,
physiologically compatible aqueous solutions of acid addi-
tion salts of the compounds used according to the invention
can be produced therefrom 1n an aqueous acid solution.

The acid addition salts of the compounds according to the
invention can be converted to the free base 1n a way known
in and of 1tself, e.g., with alkalis or 1on exchangers. Addi-
tional salts can be obtained from the free base by reaction
with 1norganic or organic acids, particularly those which are
suitable for the formation of salts that can be employed
therapeutically. These or also other salts of the new com-
pound, such as, e.g., the picrate, may also serve for purifi-
cation of the free base by converting the free base into a salt,
separating this salt, and again releasing the base from the
salt.

The subject of the present invention 1s also pharmaceu-
ticals for oral, buccal, sublingual, nasal, rectal, subcutane-
ous, intravenous or mtramuscular application as well as for
inhalation, which, in addition to the usual vehicle and
dilution agents, also contain a compound of general formula
I or the acid addition salt thereof as an active ingredient.

The pharmaceuticals of the invention are produced, in the
known way and with suitable dosage, with the usual solid or
liquid vehicle substances or dilution agents and the usually
used pharmaceutical-technical adjuvants corresponding to
the desired type of application. The preferred preparations
consist of a form of administration which 1s suitable for oral
application. Such forms of administration include, for
example, tablets, sucking tablets, film tablets, dragees, cap-
sules, pills, powders, solutions, aerosols or suspensions or
slow-release forms.

Of course, parenteral preparations such as injection solu-
tions are also considered. In addition, suppositories, for
example, have also been named as preparations. Corre-
sponding tablets can be obtained, for example, by mixing the
active substance with known adjuvants, for example, inert
dilution agents such as dextrose, sugar, sorbitol, mannitol,
polyvinylpyrrolidone, bursting agents such as corn starch or
alginic acid, binders such as starches or gelantins, lubricants
such as magnesium stearate or talc and/or agents for achiev-
ing a slow-release eflect such as carboxypolymethylene,
carboxymethylcellulose, cellulose acetate phthalate or poly-
vinyl acetate. The tablets may also consist of several layers.

Dragees can also be produced correspondingly, for con-
trolled or delayed release forms of preparation, by coating
the cores produced analogously to the tablets with agents
commonly used in dragee coatings, for example, polyvi-
nylpyrrolidone or shellac, gum arabic, talc, titanium dioxide
or sugar. The dragee envelope may also consist of several
layers, wherein the adjuvants mentioned above 1n the case of
tablets can be used.

Solutions or suspensions containing the active substance
used according to the mvention may additionally contain
agents that improve taste, such as saccharin, cyclamate or
sugar, as well as, e.g., taste enhancers such as vanilla or
orange extract. They may also contain suspension adjuvants
such as sodium carboxymethylcellulose or preservatives
such as p-hydroxybenzoate. Capsules containing active sub-
stances can be produced, for example, by mixing the active
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substance with an inert vehicle such as lactose or sorbitol
and encapsulating this mixture 1 gelatin capsules. Suitable
suppositories can be produced, for example, by mixing with
vehicle agents provided therefor, such as neutral fats or
polyethylene glycol or derivatives thereof.

The production of the pharmaceutical preparations
according to the mvention 1s known 1n and of itself, and 1s
described 1n handbooks known to the person skilled in the
art, for example, Hager’s Handbuch (57 ed.) 2, 622-1045;
List et al., Arzneiformenlehre [Instructions for Drug Forms],
Stuttgart: Wiss. Verlagsges. 1985; Sucker et al.,, Phar-
mazeutische Technologie [Pharmaceutical Technology],
Stuttgart: Thieme 1991; Ullmann’s Enzyklopadie [Encyclo-
pedia] (5th ed.) A 19, 241-271; Voigt, Pharmazeutische
Technologie [Pharmaceutical Technology], Berlin: Ullstein
Mosby 1993.

The following examples explain the mvention:

EXAMPLE 1

Production of [-2-acetylamino-3,3-dideutero-3-(3,4-
dimethoxyphenyl) propionic acid

Analogously to the method for the undeuterated com-
pound, 50 ml of acetone are added to 3.85 g of D,L-2-
acetylamino-3,3-dideutero-3-(3,4-dimethoxyphenyl) propi-
onic acid and the solution 1s heated. 0.865 g of (R)-(+)-1-
phenylethylamine, dissolved 1n 5 ml of acetone, are added to
this warm solution. The precipitated salt 1s again dissolved
by addition of a small amount of methanol. The methanol 1s
removed by repeated concentration of the reaction batch and
the volume of the solution i1s brought to 50 ml by the
addition of acetone. For crystallization of the salt formed
from L-2-acetylamino-3,3-dideutero-3-(3,4-dimethoxyphe-
nyl) propionic acid and (R)-(+)-1-phenylethylamine, the
reaction batch 1s triturated with a glass rod and then after
crystallization has begun, 1t 1s left to stand for 12 hours at
room temperature. The crystals that form are separated,
washed with cold acetone and diethyl ether and dried. 2.6 g
of the salt are 1solated.

The solvent 1s distilled off from the remaining mother
liquor and the residue of D-2-acetylamino-3,3-dideutero-3-
(3,4-dimethoxyphenyl) propionic acid is stored until further
processing.

Yield: Melting point: 185-187° C.

[a],,>>=+56.4° (¢=1 in methanol)

The salt 1s further processed without additional purifica-
tion by dissolving 2.5 g 1n 15 ml of a 5% sodium hydroxide
solution. The released (R)-(+)-1-phenylethylamine 1s
removed from the solution by extraction with petroleum
cther. After acidilying the aqueous phase with hydrochloric
acid, a saturated sodium chloride solution 1s added and the
solution 1s extracted with ethyl acetate. The organic phase 1s
dried and the solvent 1s removed. The residue crystallizes
overnight and L-2-acetylamino-3,3-dideutero-3-(3,4-dime-
thoxyphenyl) propionic acid 1s obtained. 1.48 g of product 1s

obtained.
Yield: 86%

Melting point 135-137° C.
[a],,>>=+45.5° (¢=1 in methanol)

C: 57.98%
C: 57.89%

H: 7.11%
H: 7.19%

N: 5.20%
N: 5.30%

Theoretical:
Experimentally found:
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"H-NMR (400 MHz, d6-DMSQ): 3 6.48 (s, 1H); 6.60 (s,
1H); 6.54 (s, 1H); 7.8 (s, 1H); 4.60 (s, 1H); 3.70 (s, 6H); 2.20
(s, 3H).

EXAMPLE 2

Production of
L-2-amino-3,3-dideutero-3-(3,4-dihydroxyphenyl )
propionic acid

1.35 g of L-2-acetylamino-3,3-dideutero-3-(3,4-dime-
thoxyphenyl) propionic acid are dissolved mn 17 ml of
chloroform and then reacted with 26.3 ml of 10dotrimeth-
ylsilane. The reaction batch i1s heated to 60° C. and the
course of the reaction 1s followed by means of NMR. After
30 hours, the reaction 1s terminated, the batch i1s filtered and

15 ml of methanol are added to the filtrate. After 30 hours,
the solvent 1s removed and 0.96 g of product 1s 1solated.
Yield: 96%
Melting point 287-290° C. (decomp.)
[0],,==11.7° (¢=5.27 in 1 M HCI)

C:54.27%
C: 54.10%

H: 6.58%
H: 6.60%

N: 7.03%
N: 7.11%

Theoretical:
Experimentally found:

'H-NMR (400 MHz, d6-DMSO): & 6.49 (s, 1H); 6.59 (s,
1H); 6.54 (s, 1H); 7.8 (s, 1H); 4.28 (s, 1H).

EXAMPLE 3

D-2-amino-3,3-dideutero-3-(3,4-dihydroxyphenyl)
propionic acid

The D-2-acetylamino-3,3-dideutero-3-(3,4-dimethoxy-
phenyl) propionic acid obtained in Example 1 1s converted
to the D-2-amino-3,3-dideutero-3-(3,4-dihydroxyphenyl)
propionic acid analogously to Example 2. 0.82 g of the
deuterated dihydroxy amino acid 1s 1solated from 1.2 g of the
initial compound.

Yield: 92%

Melting point: 287-290° C. (decomp.)

[a],,=+11.5° (¢=5.27 in 1 M HCI)

C: 54.27%
C:54.31%

H: 6.58%
H: 6.55%

N: 7.03%
N: 7.10%

Theoretical:
Experimentally found:

"C-NMR (200 MHz, d6-DMSOQ): 8 41.0 (quint); 62.50
(s); 116.20 (s); 117.30 (s); 121.70 (s); 133.80 (s); 141.40 (s);
144.40 (s); 176.40 (s).

EXAMPLE 4

Production ot D,L.-2-amino-2,3,3-trideutero-3-(3,4-
dihydroxyphenyl) propionic acid

1.99 ¢ of D-2-acetylamino-3,3-dideutero-3-(3,4-dihy-
droxyphenyl) propionic acid are reacted with 50 ml of singly
deuterated acetic acid (CH,COOD) and 0.2 ml of benzal-
dehyde 1s added. The reaction batch 1s rinsed with nitrogen
and then heated to reflux for one hour. After the end of the
reaction time, the solvent 1s removed and the residue 1s
reacted with 20 ml of ethanol. The precipitated solid 1s
filtered off and 1.74 g of D,L-2-amino-2,3,3-trideutero-3-(3,
4-dihydroxyphenyl) propionic acid 1s 1solated.

Yield: 87%

Melting point: 287-290° C. (decomp.)
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Theoretical: C: 53.99% H: 7.05% N: 7.00%
Experientally found:  C: 53.90% H: 7.12% N: 7.04%

'H-NMR (400 MHz, d6-DMSO): 8 6.47 (s, 1H); 6.59 (s,
1H); 6.52 (s, 1H); 7.8 (s, 1H).

EXAMPLE 5

Production of D,L.-2-amino-2,3,3-trideutero-3-(3,4-
dihydroxyphenyl) methyl propionate

2 g of D,L-2-amino-2,3,3-trideutero-3-(3,4-dihydroxy-
phenyl) proponic acid 1mn 30 ml of methanol are cooled to
—10° C. and reacted dropwise with 1 ml of thionyl chloride.
The reaction batch 1s then heated to 40° C. for 15 hours. The
volatile substances in the reaction batch are eliminated in
vacuum and 10 ml of water and 15 ml of a solution of 0.8
g of sodium hydrogen carbonate, 1 g of sodium sulfate and
1 mg of ascorbic acid are added. The pH of the solution 1s
adjusted to a value of 7 by addition of a dilute sodium
hydroxide solution. The product 1s transferred to the organic
phase by extraction with oxygen-iree ethyl aectate, which
contains 0.01% 2,6-di-tert-butyl-4-methoxyphenol. The
organic phase 1s dried and then the solvent 1s distilled off. 50
ml of oxygen-iree diethyl ether are added to the residue and
alter this maternial 1s left to stand overnight, the D,L-2-
amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl) methyl
propionate precipitates. Alfter recrystallization from an oxy-
gen-free methanol/diethyl ether mixture which 1s combined
with 2,6-di-tert-butyl-4-methoxyphenol, 1.8 g of product 1s
1solated.

Yield: 85%

H: 7.53%
H: 7.48%

N: 6.54%
N: 6.55%

C: 56.06%
C: 56.20%

Theoretical:
Experientally found:

'H-NMR (400 MHz, d6-DMSO): 8 6.48 (s, 1H); 6.59 (s,
1H); 6.54 (s, 1H); 7.8 (s, 1H); 3.80 (s, 3H).

EXAMPLE 6

[.-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl)
propionic acid

1.07 g of D,L-2-amino-2,3,3-trideutero-3-(3,4-dihy-
droxyphenyl) methyl propionate 1s dissolved 1n 30 ml of a
0.2-molar sodium bicarbonate solution (pH 8.2). 200 ul of
alcalase are added and the pH of the solution 1s kept at this
value by means of a carbonate-bicarbonate bufler. The
course of the reaction 1s monitored by means of HPLC and
the reaction 1s terminated by the addition of hydrochloric
acid when the concentration of the propionate ester has been
reduced to one-half. The trideuterated amino acid contained
in the solution 1s separated from the trideuterated methyl
ester chromatographically with the use of the solvent system
of acetomitrile/0.1% aqueous trifluoroacetic acid (15:85) and
1.04 g of L-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphe-
nyl) propionic acid 1s 1solated.

Yield: 97%
Melting point: 287-290° C. (decomp.)
[a],>°==11.6° (¢=5.27 in 1 M HCI)
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[ Theoretical]: C: 53.99% H: 7.05% N: 7.00%
Experientally found:  C: 53.83% H: 7.12% N: 6.91%

"C-NMR (200 MHz, d6-DMSQ): 8 41.0 (quint); 62.40
(tr1ip.); 116.20 (s); 117.30 (s); 121.70 (s); 133.80 (s); 141.40
(s); 144.40 (s); 176.40 (s).

EXAMPLE 7

Production of L-2-amino-2,3,3-trideutero-3-(2,3,6-
trideutero-4-dihydroxyphenyl) propionic acid

0.2 g of L-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphe-
nyl) propionic acid are reacted with 10 ml of D,O 1n an
autoclave. The autoclave 1s evacuated and heated to a
temperature of 190° C. for 24 hours. After the reaction has
terminated, the solvent 1s removed, the residue 1s mixed with
cthyl acetate and the solvent 1s distilled off 1n vacuum. The

residue 1s washed with cold acetone and 0.17 g of product
1s 1solated.

Yield: 84%
Melting point: 287-290° C. (decomp.)
[0],,==11.5° (¢=5.27 in 1 M HCI)

C:53.19%
C: 53.30%

H: 8.43%
H: 8.31%

N: 6.89%
N: 7.00%

[Theoretical]:
Experientally found:

13C.NMR (200 MHz, d6-DMSO): 41.0 (quint); 62.40 (1):
11630 (1); 117.20 (1); 121.70 (1); 133.80 (s); 141.30 (s):
144.40 (s); 176.40 (s).

The invention claimed 1s:

[1. Deuterated catecholamine derivatives of the general
formula I

, Formula I
R R O
\ /Y
N C

/ \
R! cD, OR’,
R RS

\‘/ X
R4o/ \{\ R>

OR4

wherein R' is H or D, R2 indicates D, R’ is H, D, C, to
Cq-alkyl or C; to C,-cycloalkyl, deuterated C, to
C.-alkyl or deuterated C; to C.-cycloalkyl, R* indicates
H or D and R” is H or hhD ]
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[2. Deuterated catecholamine derivatives of the general
tormula I

Formula I
R! F"tz //0
N—C——C
Rl/ ‘ \0R3
CD2 ?
R> R>
R*O R>
OR*

wherein R" is H or D, R” indicates D, R’ is D, C, to
Cq-alkyl or C; to C,-cycloalkyl, deuterated C,; to

C,-alkyl or deuterated C. to C.-cycloalkyl, R* indicates
Hor D and R> is H or D]

[3. Deuterated catecholamine derivatives of the general
formula I

Formula I
2
R! R O
|/
N—C—~C
R1/ ‘ \OR3
CD2 ?
R> R>
\ /
R40 = g
OR*

wherein R' is H or D, R” indicates D, R® is H, D, C, to
Ce-alkyl or C; to Cg,-cycloalkyl, deuterated C, to
C.-alkyl or deuterated C. to C-cycloalkyl, R* indicates

Hor D and R’ is H or D]

[4. Deuterated catecholamine derivatives of the general
formula I

Formula I
N
N—C—~C
Rl/ ‘ \ 3
cD, OR’,
R> R>
R*O R>
OR?

wherein R* is H or D, R” indicates D, R” is C, to C-alkyl
or C. to C,-cycloalkyl, R* indicates H or D and R is H
or D]

14
[5. Deuterated catecholamine derivatives of the general
formula I
. Formula I
RI R o
|7
N—C—C
l/ ‘ \ 3
R cp, OR}
10
R> R°
RO R
15
OR*
wherein R' is H or D, R* indicates D, R’ is methyl, R®
.0 indicates H or D and R” is H or D]
[6. Deuterated catecholamine derivatives of the general
formula I
25
Formula I
Rl R o
30 ‘ //
N—C—C
l/ ‘ \ 3
R Cp, OR’,
R> /l\ R
35 \‘ X
R‘0” \{\ RS
OR*
40
45

wherein R' is H or D, R” indicates D, R’ is ethyl, R®
indicates H or D and R is H or D.]

[7. Deuterated catecholamine derivatives of the general

formula 1
50
Formula I
R! ]5‘{2 0O
/
33 N—C—C
l/ ‘ \ 3
R cp, OR’,
R> /l\ R
DY XS
60 ‘
Ri07 N N ps
OR?
65

wherein R' is H or D, R? indicates D, R is perdeutero-
ethyl, R* indicates H or D and R” is H or D.]
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[8. Deuterated catecholamine derivatives of the general
formula I

Formula I
R! f‘{z //0
N—C—C
Rl/ ‘ \OR3
CD, ,
R R>
R*O R>
OR*

wherein R" is H or D, R2 indicates D, R is perdeutero-
ethyl, R* indicates H or D and R” is H or D]
[9. Deuterated catecholamine derivatives of the general
formula I

Formula I
R! f‘lz //o
N—C—C
Rl/ ‘ \ 3
cD, OR’,
R RS
B
R40 Z RS
OR?

wherein R' is H or D, R? indicates D, R> is perdeutero-
ethyl, R* indicates D and R is H or D]

10. A method for [the treatment of] treating a dopamine
deficiency [diseases or diseases] disease, treating a disease
which [are] is based on disrupted tyrosine transport or
disrupted tyrosine decarboxylase, [or] treating Parkinson’s
disease, treating restless leg syndrome, treating dystonia,
[for] inhibiting prolactin secretion, [for] stimulating the
release of growth hormone, [for the treatment of] treating
neurological symptoms of chronic manganese [intoxica-
tions] intoxication, [of] treating amyotrophic lateral sclero-
sis [and of], or treating multiple system atrophy, [said
method] comprising administering to a patient in need
thereof an effective amount of [a compound of general
formula I

Formula I
R! f‘{z //o
N—C—~C
Rl/ ‘ \ 3
cD, OR’,
R R>
X
R40 B RS
OR*

wherein R' is H or D, R? indicates D, R> is H, D, C,-C.-
alkyl or C. to C,-cycloalkyl, deuterated C, to C,-alkyl
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or C. to C.-cycloalkyl, R* indicates H or D and R” is H

or D, and wherein the compound 1s selected from the
group consisting of,]

L-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl )pro-

pionic acid[:]

[[-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl)

methyl propionate;

L-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl)

ethyl propionate;

L-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl )cy-

clohexyl propionate;

[-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl )per-

deuteromethyl propionate;

L-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl )per-

deuteroethyl propionate;

[-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl )per-

deuterocyclohexyl propionate;

L-2-amino-2,3,3-trideutero-3-(2,3,6-trideutero-4,5-dihy-

droxyphenyl)propionic acid;

[-2-amino-2,3,3-trideutero-3-(2,3,6-trideutero-4,5-dihy-

droxyphenyl)methyl propionate;

L-2-amino-2,3,3-trideutero-3-(2,3,6-trideutero-4,5-dihy-

droxyphenyl)ethyl propionate;

L-2-amino-2,3,3-trideutero-3-(2,3,6-trideutero-4,5-dihy-

droxyphenyl)cyclohexyl propionate;

[-2-amino-2,3,3-trideutero-3-(2,3,6-trideutero-4,5-dihy-

droxyphenyl)perdeuteromethyl propionate;

[-2-amino-2,3,3-trideutero-3-(2,3,6-trideutero-4,5-dihy-

droxyphenyl)perdeuteroethyl propionate;

L-2-amino-2,3,3-trideutero-3-(2,3,6-trideutero-4,5-dihy-

droxyphenyl)perdeuterocyclohexyl propionate;

L-2-amino-2,3,3-trideutero-3-(2,3,6-trideutero-4,5-d1-

deuteroxyphenyl)perdeuterocyclohexyl  propionate;
and.,
as well as] or a physiologically compatible [salts] salt
thereof.

11. The method of claim 10, wherein the [compound as
well as] L-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphe-
nyl)propionic acid or the physiologically compatible [salts]
salt thereol 1s administered 1n combination with an enzyme
inhibitor or several enzyme inhibitors.

12. The method [as claimed in] of claim 11, wherein the
enzyme inhibitor or the several enzyme inhibitors [involve}
are decarboxylase mnhibitors and/or catechol-O-methyltrans-
ferase mhibitors and/or monoamine oxidase inhibitors and/
or [-hydroxylase inhibitors.

13. The method [as claimed in] of claim 12, wherein the
decarboxylase inhibitor is [selected from the group consist-
ing of] D,L-serine 2-(2,3,4-trihydroxybenzyl) hydrazide
(benserazide), (-)-L-a-hydrazino-3,4-dihydroxy-a-methyl-
hydrocinnamic acid (carbidopa), L-serine 2-(2,3.,4-trihy-
droxybenzyl)hydrazide, glycine 2-(2,3,4-trihydroxybenzyl)
hydrazide [and], or L-tyrosine 2-(2,3,4-trihydroxybenzyl)
hydrazide [as well as], or a physiologically compatible
[salts] salt thereof.

14. The method [as claimed in] of claim 12, wherein the
catechol-O-methyltransferase inhibitor is [selected from]
entacapone [and] or cabergoline [as well as] or a physi-
ologically compatible [salts] sa/t thereof.

15. The method [as claimed in] of claim 12, wherein the
monoamine oxidase inhibitor is [selected from the group
consisting of] selegiline, moclobemide [and], or tranylcy-
promine [as well as] or a physiologically compatible [salts]
salt thereof.

16. The method [as claimed in] of claim 12, wherein the

B-hydroxylase inhibitor is [selected from] calcium 5-butyl
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picolinate Jand] or calcium 5-pentyl picolinate [as well as]
or a physiologically compatible [salts] salt thereof.

[17. A method for the production of pharmaceuticals for
treatment of dopamine deficiency diseases or diseases which
are based on disrupted tyrosine transport or disrupted tyro-
sine decarboxylase, or Parkinson’s disease, restless leg

syndrome, dystonia, for inhibiting prolactin secretion, for
stimulating the release of growth hormone, for the treatment
ol neurological symptoms of chronic manganese intoxica-
tions, of amyotrophic lateral sclerosis and of multiple sys-
tem atrophy, said method comprising the steps of providing,
a compound of general formula I

Formula I
2
R R O
|/
N—C—C
Rl/ ‘ \ 3
cD, OR’,
R> R>
B
R40 = g
OR?

wherein R' is H or D, R* indicates D, R> is H, D, C,-C,
alkyl or C; to C,-cycloalkyl, deuterated C, to C,-alkyl
or C. to C.-cycloalkyl, R* indicates H or D and R” is H
or D, and wherein the compound 1s selected from the
group consisting of
L-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl)pro-
pionic acid;
L-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl)
methyl propionate;
L-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl)
cthyl propionate;
L-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl)cy-
clohexyl propionate;
[-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl )per-
deuteromethyl propionate;
[-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl )per-
deuteroethyl propionate;
L-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl)per-
deuterocyclohexyl propionate;
L-2-amino-2,3,3-trideutero-3-(2,3,6-trideutero-4,5-dihy-
droxyphenyl)propionic acid;
L-2-amino-2,3,3-trideutero-3-(2,3,6-trideutero-4,5-dihy-
droxyphenyl)methyl propionate;
L-2-amino-2,3,3-trideutero-3-(2,3,6-trideutero-4,5-dihy-
droxyphenyl)ethyl propionate;
L-2-amino-2,3,3-trideutero-3-(2,3,6-trideutero-4,5-dihy-
droxyphenyl)cyclohexyl propionate;
[-2-amino-2,3,3-trideutero-3-(2,3,6-trideutero-4,5-dihy-
droxyphenyl)perdeuteromethyl propionate;
[-2-amino-2,3,3-trideutero-3-(2,3,6-trideutero-4,5-dihy-
droxyphenyl)perdeuteroethyl propionate;
L-2-amino-2,3,3-trideutero-3-(2,3,6-trideutero-4,5-dihy-
droxyphenyl)perdeuterocyclohexyl propionate;
[-2-amino-2,3,3-trideutero-3-(2,3,6-trideutero-4,5-di-
deuteroxyphenyl)perdeuterocyclohexyl  propionate;
and
as well as physiologically compatible salts thereof and
combining said compound and physiologically compatible
salts with pharmaceutically compatible adjuvants and addi-
tives.]
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18. A pharmaceutical composition [for the treatment of
Parkinson’s disease, of restless leg syndrome, of dystonia,
for mnhibiting prolactin secretion, for stimulating the release
ol growth hormone, for the treatment of neurological symp-
toms of chronic manganese intoxications, of amyotrophic
lateral sclerosis and of multiple system atrophy, which

pharmaceutical composition comprises a compound of gen-
eral formula I

Formula I
R! f‘{z //0
N—C—C
Rl/ ‘ \OR3
CD, ,
R> R
RO R
OR?

wherein R' is H or D, R” indicates D, R”® is H, D, C,-C,
alkyl or C. to C,-cycloalkyl, deuterated C, to C,-alkyl
or C, to C,-cycloalkyl, R* indicates H or D and R is H
or D, and wherein the compound 1s selected from the
group consisting of] comprising
L-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl jpro-
pionic acid[;
[-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl )
methyl propionate;
L-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl )
cthyl propionate;
[-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl )cy-
clohexyl propionate;
[-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl )per-
deuteromethyl propionate;
L-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl )per-
deuteroethyl propionate;
[-2-amino-2,3,3-trideutero-3-(3,4-dihydroxyphenyl )per-
deuterocyclohexyl propionate;
[-2-amino-2,3,3-trideutero-3-(2,3,6-trideutero-4,5-dihy-
droxyphenyl)propionic acid;
L-2-amino-2,3,3-trideutero-3-(2,3,6-trideutero-4,5-dihy-
droxyphenyl)methyl propionate;
L-2-amino-2,3,3-trideutero-3-(2,3,6-trideutero-4,5-dihy-
droxyphenyl)ethyl propionate;
L-2-amino-2,3,3-trideutero-3-(2,3,6-trideutero-4,5-dihy-
droxyphenyl)cyclohexyl propionate;
L-2-amino-2,3,3-trideutero-3-(2,3,6-trideutero-4,5-dihy-
droxyphenyl)perdeuteromethyl propionate;
L-2-amino-2,3,3-trideutero-3-(2,3,6-trideutero-4,5-dihy-
droxyphenyl)perdeuteroethyl propionate;
[-2-amino-2,3,3-trideutero-3-(2,3,6-trideutero-4,5-dihy-
droxyphenyl)perdeuterocyclohexyl propionate;
[-2-amino-2,3,3-trideutero-3-(2,3,6-trideutero-4,5-di-
deuteroxyphenyl)perdeuterocyclohexyl  propionate;
and
as well as] or a physiologically compatible [salts] salt
thereof, [in addition to] for treating Parkinson’s disease,
treating vestless leg syndrome, treating dystonia, inhibiting
prolactin secretion, stimulating the rvelease of growth hor-
mone, treating neurological symptoms of chronic manga-
nese intoxication, treating amyotvophic lateral sclevosis, or
treating multiple system atrophy, and a pharmaceutically
compatible [adjuvants and additives] adjuvant or additive.
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19. The pharmaceutical composition of claim 18 further
comprising one or more enzyme inhibitors.

[20. The pharmaceutical composition according to claim
19, further characterized in that the enzyme inhibitor or the
enzyme 1nhibitors involve decarboxylase inhibitors and/or
catechol-O-methyltransierase inhibitors and/or monoamine
oxidase inhibitors and/or f3-hydroxylase inhibitors.}

[21. The pharmaceutical composition according to claim
19, further characterized 1n that the decarboxylase inhibitor
1s selected from the group consisting of D,L-serine 2-(2,3,
4-trihydroxybenzylhydrazide(benserazide),  (-)-L-o-hy-
drazino-3,4-dihydroxy-o-methylhydrocinnamic acid(carbi-
dopa), L-serine  2-(2,3.4-trihydroxybenzyl)hydrazide,
glycine 2-(2,3,4-trthydroxybenzyl)hydrazide and L-tyrosine
2-(2,3.,4-trihydroxybenzyl )hydrazide as well as physiologi-
cally compatible salts thereof }

[22. The pharmaceutical composition according to claim
19, further characterized 1n that the catechol-O-methyltrans-

ferase mhibitor 1s selected from entacapone and cabergoline
as well as physiologically compatible salts thereof ]

[23. The pharmaceutical composition according to claim
19, further characterized in that the monoamine oxidase
inhibitor 1s selected from the group consisting of selegiline,
moclobemide and tranylcypromine as well as physiologi-
cally compatible salts thereof ]

[24. The pharmaceutical composition according to claim
19, further characterized 1n that the 3-hydroxylase inhibitor
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1s selected from calcium 3-butyl picolinate and calcium
S-pentyl picolinate as well as physiologically compatible
salts thereof']

25. The method of claim 10 for treating Parkinson’s
disease.

26. The method of claim 10 for treating restless leg
syndrome.

27. The method of claim 10 for treating dystonia.

28. The method of claim 10 for treating neurological
symptoms of chronic manganese intoxication.

29. The method of claim 10 for treating amyotrophic
lateral sclerosis.

30. The method of claim 10 for treating multiple system
atrophy.

31. The pharmaceutical composition of claim 18, for
treating Parkinson’s disease.

32. The pharmaceutical composition as rvecited in claim
18, for treating restless leg syndrome.

33. The pharmaceutical composition of claim 18, for
treating dystonia.

34. The pharmaceutical composition of claim 18, for
treating neurological symptoms of chronic manganese
intoxication.

35. The pharmaceutical composition of claim 18, for
treating amyotrophic lateral sclevosis.

36. The pharmaceutical composition of claim 18, for
treating multiple system atrophy.
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