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- 5          This invention relates to new aralkyl esters of amino-acids,
and processes for their  5 preparation. This invention also relates to
pharmaceutical preparations containing such compounds. The present
invention provides compounds having effect on the central nervous system,
especially antidepressive activity, and having a reduced frequency of side
10     effects and increased.effectiveness compared to drugs presently used
in this area.  10 The presntly  most used compound for controlling
depressions is imipramine (Tofranil, Registered Trade Mark). This compound
is both mood elevating and psychomotor activating, but it possesses several
disadvantages. It is anticholinergic and causes anticholinergic symp- 15
toms such as dryness of the mouth, tremor, tachycardia and sweating. In
higher doses  15 it can provoke serious heart arrhythmias and in normal
doses it can cause toxic inter- actions in persons with heart failures.
Furthermore, another drawback with treatment with imipramine is the late
onset of the antidepressive effect, which effect is observable first after
about 3 weeks of treatment. 20         It has been shown that imipramine
has an effect on the action of the transmitter  20 substances in the
central nervous system. More specifically, imipramine inhibits the
re-uptake mechanism of noradrenaline (NA) and 5-hydroytryptamine (5-ht).
The mood elevation part of the antidepressive action is assumed to be
mainly related to the inhibition of 5-ht uptake. 25         According to
the present invention we have found that certain new compounds,     25
which can bedescribed as aralkyl esters of amino acids, can be used for
inhibiting selectively the central neuronal uptake of 5-hydroxytryptamine.
Further the heart toxicities for these new compounds are considerably
weaker than those of imipramine. The new compounds according to the
invention are those of the general formula 30                       [err]
30 in which formula the groups [err] are the same or different and each is
hydrogen, halogen,alkyl having 1, 2 or 3 carbon atoms, or alkoxy having
1,.2 or 3 carbon 



atoms; [err] is hydrogen, methyl or ethyl: [err] is methyl or ethyl: [err]
and [err are the same or different and are hydrogen or an alkyl group
having 1, 2 or 3 carbon atoms: n is 35      0, 1 or 2; together with
pharmaceutically acceptabl salts thereof.                35 Since these new
compounds contain at least one asymmetric carbon atom, they exist in the
form of optically active forms, and can be resolved into their optical
anti- podes by well known methods such as by using optically active acids
such as tartaric acids, camphor-l0-sulphonic acid or dibenzoyl tartaric
acid. 40           A preferred subgroup of compounds within the invention
is obtained when, in    40 the formula I above, the groups [err]  are the
same or different and are selected from    2
1,492,622                                                        2 halogen,
alkyl with 1-3 carbon atoms and alkoxy with  1-3 carbon atoms, preferably
halogen or methyl.  Further preferred subgroups are obtained when,in the
formula i above [err] and [err]  are methyl and n is o, or [err] and [err]
are methyl, n is  0 and [err] and [err] are hydrogen. The compounds of the
following formulas can be mentioned as examples of        5 compounds
included in the invention: [err] [err] [err] [err] [err] [err] [err] 15
the compounds of the present invention may be prepared by:             15
a) reacting a compound of the formua [err] with an amine of the formula
[err] 20     in  which formulas [err] and n are defined as above and x is
halogen                   20 (such as  chlorine, bromine or iodine) or
p-toluenesulphonyloxy; or    3
1,492,622                                        3 b) reacting an alcohol
of the formula [err] with an amino acid, or derivative thereof, of the
formula [err] 5      or with an amino acid derivative of the formula
5 [err] in which formulas [err] and n are defined as above. The method a)
above is the preferred method for the preparation  of the com- pounds
according to the invention. 



10          The intermediate of the formula II in method a) is a new
compound. Said corn-   10 pound may e.g. be prepared by reacting an
alcohol of the formula IV above, with a compound of the formula [err] in
which formula n and X are defined as above and Y is bromine or chlorine. 15
.   The reactions according to both method a) and b) are preferably
conducted in an  15 inert organic solvent capable of dissolving the
reactants. Any suitable pressure and reaction temperature can be used.
Preferably, the reactions are carried   out under atmospheric or
superatmospheric pressure, at a temperature of between-10 to +[err],
preferably between 0-[err]. 20      The reaction according to method b) is
preferably  conducted in the presence of   20 dry hydrogen chloride as a
catalyst. The starting. materials of this reaction, i.e. the. compounds of
the formulas IV and V or VI are known and can be prepared according to.
methods known per. se. For example, the compound of the formula VI can be
prepared by reacting phosgene with the appropriate amino acid, optionally
an optically 25     active amino acid when an optically active modification
of the end product of the   25 formula I is desired. The new compounds of
this invention may be used therapeutiscally as the racemic mixtures of{+)-
and (-)-forms, which in the usual case are obtained at the synthesis. They
may also be resolved by methods  known per se into the corresponding
optically 30      active modifications which, likewise, may be used in
therapy. If desired, the optically  30 active modification may be prepared
by way of direct synthesis, e.g. via an optically active compound of the
formula VI as described- above. b) Pharmaceutical preparations 35
In clinical practice the compounds of the present invention will normally
be administered orally, rectally or by ijection, in the form  of
pharmaceutical preparations comprising the active ingredient either as a
free base or as a pharmaceutically accept- able non-toxic, acid addition
salt, e.g. the hydrochloride, hydrobromide, lactate, acetate, phosphate,
sulphate,. sulphamate, citrate or tartrate, oxalate in association with a
40     pharmaceutically acceptable carrier. Accordingly, terms relating to
the novel compounds  40 of this invention  whether generically or
specifically are intended  to include both the free amine base and the acid
addition salts of the free base, unless the context in which such terms are
used, e.g. in the specific examples would be inconsistent with the broad
concept. The carrier may be  a solid, semisolid or liquid diluent or
capsule. These 45      pharmaceutical preparations constitute a further
aspect of this invention. Usually the  45    4
1,492,622                                   4 active substance will
constitute between 0.5 and 20%  by -weight for preparations intended  for
injection and between 2 and 50%  by  weight for preparations suitable for
oral administration. To produce pharmaceutical preparations containing a
compound of the invention 5      in the form of dosage units for oral
application the selected compound may be mixed  5 with a solid pulverulent
carrier, e.g. lactose, saccharose, sorbitol, mannitol, starches such as
potato starch, corn starch or amylopectin, cellulose derivatives, a binder
such 



as gelatine or polyvinylpyrrolidone,  and a lubricant such. as magnesium
stearate, calcium stearate, polyethylene glyol waxes, and the like, and
then compressed to fom 10     tablets. If coated tablets are required, the
cores, prepared as described above, may be  10 coated with a concentrated
sugar solution which may contain, e.g. gum arabic, gelatin, talcum,
titanium dioxide, and the like. Alternatively, the- tablet can be coated
with a lacquer. dissolved in a readily volatile organic  solvent or
mixture of organic.solvents Dyestuffs may be added to these coatings. in
order to readily distinguish between tablets 15     containing different
active substances or different amounts of the active compounds.  15 For the
preparation of soft gelatine capsules (pearl-shaped closed capsules) con-
sisting of gelatine and for example  glycerol or similar  closed capsules,
the active substance may be admixed with a .vgetable oil. Hard gelatine
capsules may contain granulates of the active  substance in combination
with solid, pulverulent carriers such 20      as lactose, saccharose,
sorbitol, mannitol, starches (e.g. potato starch, corn starch or  20
amylopectin), cdluloe derivatives or gelatine. Dosage units for
rectal.application can be prepared in the form of suppositories comprising
the active substance in admixture wiha neutral. fatty base, or gelatine
rectal capsules comprising the. active substance in admixture with
Vegetable oil or 25     paraffin oil.
25 Liquidp reparations for oral application may be in  the form  of syrups
or suspensions,. or eanple, solutions containing  fromb aboutt 0.2%  to
about  20.% by weight of the active substance herein described, the
balance being sugar and a mixture of ethanol, water, glycerol, and
propyleneglycoL. Optionally  such liquid preparations 30     may contain.
colouring agents, flavouring agents, saccharine and carboxymethylcellulose
30 as a thickening agent. Solutions for parenteral applications by
injection  can be prepared in an aqueous solution of a water-soluble
pharmaceutically' acceptable salt of the active substance preferably in a
concentration of from  about .0.5% to about 10%  by weight.   These
solutions may also  contain stabilizing  agents and/or buffering agents and
may con-       35. veniently be provided in various dosage unit ampoules .
. Suitabe  daily doses of the compounds of the invention  at therapeutcal
treatment is 100 to 500 mg at peroral adminstration and 20 to  100 mg at
pareteral adminis- tration. The preferred Compound of the inventions has
the formula.                       40 [err] Preferably this  compound  is
prepared and  used in the form of its hydrochloride  salt. The preparation
of  some starting materials used for the preparation of  compounds
according to  the invention is illustrated by the following examples 1-5.
45                                       Example  1
45 Preparaton of 2-bromopropanoic acid  1-(4-chloropheyl)-2-methyl-2-
propylester used as starting material A solution of 4chlorobenzyl chloride
(165 g; 1.02 mole) in ether (500 ml) was added dropwise during one hour to
magnesium (24.3 g; 1.00 mole) in a three-necked 50     flask equipped with
stirrer and  reflux condenser.  the spontaneous reflux was          50 to
continue for another hour and the solution was cooled. Acetone (60.0g, 1.30
mole) was added dropwise and the  solution heated to refulx for three
hours.  After cooling, the reaction mixture  was poured  out  on ice (500
ml) and concentrated hydrochloric 



acid  (92 ml).  The phases were separated. the organic phase was washed
with water, 55    dried( [err] and evaporated in vacuum.  the residual oil
was fractionated affording          55
1-(4-chlorophenyl)-2-methyl-2-propanol (b.p. 123-[err]/12 mm Hg;
[err]=1.5300; 128.5 g, 70.%  yield). The substituted  propanol above  (10.0
g, 54.2 mmole) was  mixed with dimethyl- aniline (6.7 g, 55.3  mmole)and
ether (25 ml). the solution was cooled and a-bromo-    5
1,492,622                           5 propionyl bromide (11.6 g, 53.7
mmole) was added dropwise during 40 minutes. Stirring at room temperature
for four hours gave a crystalline precipitate of dimethyl- aniline
hydrochloride. Water (25 ml) was added to the reaction mixture.' The phases
were separated. The organic phase was washed with 5% sulphuric acid,
saturated 5      sodium hydrogen carbonate solution and water. The ether
solution was dried (Na2SO)  5 and evaporated in vacuum. The residual oil
was fractionated affording 2-bromopropanoic acid
l-(4-chlorophenyl)-2-methyl-2-propylester (b.p. 105-[err]/0.15 mm Hg; 11.6
g, 60%  yield). Example 2 10           Preparation of 2-bromopropanoic
acid 1-(3,4-dichlorophenyl)-2-methyl-2-    10 propylester used as starting
material A solution of 3,4-dichlorobenzylchloride (49.2 g. 0.254 mole) in
dry ether, (125 ml) was added dropwise during one hour to magnesium (6.08
g, 0.250 mole) in a three- necked flask equipped with stirrer and reflux
condenser. Refluxing was continued until 15     all the magnesium was
dissolved and the solution was then cooled.. Acetone (15.0 g,  15 0.258
mole) was added dropwise and the solution heated to reflux for three hours.
After cooling the reaction mixture was' poured out on ice (125 ml) and
concentrated hydrochloric acid (23 ml). The phase were separated and the
organic layer was washed with water, dried [err] and evaporated in vacuum.
The residual oil was distilled 20      affording 1 - (3,4 - dichlorophenyl)
- 2 - methyl - 2 - propanol (b.p. 81-[err]/0.2  20 mm Hg; 31.3 g, 57%
yield). After several recrystallizations from petroleum ether'the compound
melted at 40--[err].  The substituted propanol above (21.9.g, 0.100 mole)
was mixed with dimethylaniline (12.4 g, 0.102 mole) and ether (50 ml). The
solution was cooled and [err]-bromopropionyl bromide (21.4 g, 0.099 mole)
was added dropwise 25      during 40 minutes. Stirring at room temperature
for 48 hours gave a crystalline pre-  25 cipitate of dimethylaniline
hydrobromide which was filtered off and. washed with ether. The etheral
solutions were combined and evaporated  in vacuo. The residual oil was
distilled affording 2-bromopropanoic acid
l-(3,4-dichlorophenyl)-2-methyl-2-pro- pylester (b.p. 135-[err]/0.2 mm Hg;
19.2 g, 55%. yield). 30                                      Example 3
30 Preparation of 2-bromopropanoic acid 2 -methyl-1-phenyl-2-propylester
used as starting material This compound. (b.p. [err]/0.1 mm hg; [err]
=1.5147) was prepared in analogy with the method described in Example 1,'
using the compound 2-methyl-1-phenyl-2- 35     propanol (b.p.[err]/l2 mm
Hg) as a starting material.  The yield was 63%.           35 Example 4 



Preparation of 2-bromopropanoic acid 1-(4-bromophenyl)-2-methyl-2-
propylester used as starting material this  compound was prepared in
analogy with the method described in Example 40      1, using the compound
1-(4-bromophenyl)-2-methyl-2-propanol (b.p. 98-[err]/0.16  40 mm Hg; m.p.
34-[err]) as starting material. The obtained product was purified by column
chromatography (silica get benzene). Thin layer chromatography (silica gel,
benzene): [err]=0.72. Example 5A              - 45            Preparation
of 1-(4-chlorophenyl)-2-propanol used as starting material     45
4-Chlorobenzylcyanide (15.2 g, 0.10 mole) and ethyl acetate (13.2 g, 0.15
mole) were mixed in a dropping funnel and added dropwise to a boiling
solution of sodium (3.1 g, 0.13 mole) in 45 ml of ethanol. The reaction
mixture was refluxed for eight hours, cooled and poured into 400  ml of ice
water. The water phase was washed twice 50      with ether and then
acidified with concentrated acetic acid to pH 4.8. The product  50 was
isolated  by extraction with ether. After drying  with anhydrous
sodiumsulphate and removal of the solvent in vacuum, yellow needles were
obtained. Two recrystal- lizations from ethanol gave a yield of 14.3 g
(74%) of [err]-acetyl-4-chlorobenzyl cyanide. A mixture of this compound
(7.8 g 0.04 mole), hydrochlorc  acid (14 ml) and acetic 55     acid (30 ml)
was refluxed for 24 hours. The mixture was cooled. Water (100 ml) was  55
added and the mixture was extracted with benzene (2x50 ml).  the benzene
solution was washed with 10%  sodium hydroxide and water. After drying with
anhydrous sodium sulphate the solvent was removed. The' residual oil (6.1
g, 91% yield) consisted of 4-chlorophenyl-2-propanone as evidenced by NMR
spectra. A solution of this com- 60     pound (6.0 g, 0.036 mole) in
ethanol (60 ml) was cooled on an icebath. Sodium boro  60 hydride (2.39 g,
0.072 mole) was added in portions and the mixture was stirred at room
temperature for one hour. The solvent was removed in vacuum. The residue
was    6.                                    1,492,622
6 treated twice. with 50 ml ether and filtered. A brown oily product was
obtained when the filtrate was evaporated. The oil was purified. by
distillation. B.p. 90-91C/020 mm Hg. Yield 3.8 g (63%). Example 5b 5
. Preparation of L- 4-methyl-2,5-oxazolidindione used as starting material:
5 in a  suspension   of L-alanine (8.9 g, 0.10 mole) in dry tetrahydrofuran
(200 ml) a current of phosgene was passed. After 3 hours a clear solution
was obtained. The  solu- tion was cooled and a current of dry air passed
through for one hour. The solvent was removed in vacuum on a waterbath at
30C. The white crystalline product was mixed 10     with ether (150  ml)
and stirred at room temperature for 30 minutes. The ether was  10 distilled
off under reduced pressure. The residue was dissolved in 500 ml of boiling
ether, 200 ml of petroleum-ether    was added and after standing at 0C over
night a white precipitate was obtained. The crystals were filtered off,
washed with ether and dried. Yield  8.6.g (75%)  M.p. 84-89C (decomp). 15
the  following Examples 6-11 illustrates the preparation of   compounds
according  15 to the invention. 



Example 6 Preparation of 2-aminopropanoic acid   1-(4-chlorophenyl)-
2-methyl-2-propylester 20         The ester (7.5 g, 23.5 mmole) obtained
according to Example 1, was dissolved in  20 ethanol (200  ml) and was
cooled to [err]. The solution was saturated with ammonia (4 hours).
Stirring was continued at room temperature  for 24 hours. 'The.solvent was
removed under          The  residual oil was dissolved in ether (250 ml)
and the solution was  extracted  with 0.5 N hydrocloric acid. The acidic
phase was made 25     alkaine by the 'addition o concentrated ammonia. The
alkaline phase was extracted  25 twice with ether. the organic layer was
dried [err] and the solvent evaporated. From the basic  oily residue the
hy.drochloride was prepared. Recrystallization from. chl oroform-ether
afforded  2-aminopropanoic  acid 1-(4-chlorophenyl)-2-methyl -2-
Propylester hydrchloride(mp 123-l24C  5.1 g 70% yield). 30
example 7                                        30 Preparation of
2-aminopropanoic   acid 1-(3,4-dichlorophenyl)- 2-methyl-2-propylester The
ester (8.85 g, 25.0 mmole) obtained   according to Example 2, was dissolved
in ethanol (350 ml)  and cooled to 0C. The solution was saturated with
ammonia(3 35      hours). stirring was continued at room temperature for 27
hours. The solvent was  35 removed under vacuum. The residual oil was
dissoved in ether (250 ml) and the. solution was extracted with iN
hydrochloric acid. Gooling of the acidic phase afforded    -- a crystalline
precipitate which was filtered off, washed with ether and dried. Recrystal-
lization from chloroform-ether afforded 2-aminopropanoic  acid
1-(3,4-dichlorophenyl)- 40      2-methyl-2-propylester hydrobromide (mp.
135-[err], 3.4 g, 42% yield).40 Example     8 preparation of
2-aminopropanoic acid 2-methyl-1-phenyl-2-propylester This compound was
prepared in analogy with the method described in example 6, using the
compound prepared according to, Example 3 as a starting materiaL. The 45
desired product was recrystallized  from acetone affording 2-aminopropanoic
acid 2-    . 45 methyl-l-plenyl-2-propylester hydrochloride ( m.p.- 132-33
C, 45% yield). EXample 9 Preparation of 2-aminopropanoic acid
1-(4-bromophenyl)-2-methyl-2- propylester T his compound was prepared in
analogy  with the method  described in  example 50     6, using the
compound  prepared according to Example 4 as a starting material. The  50
latter compound was thus reacted  with ammonia, and after removal of the
solvent the residual oil was dissolved in ether. By cooling the ether
solution, the desired product was obtained as  a  white  precipitate, which
was recrystallized from  acetone-isopropanol affording    2-aminopropanoic
acid 1-(4-bromophenyl)-2-methyl-2-propylester hydro- 55     bromide (mp.
147-148C, 27% yield).                                              55
Example  10 Preparation  of 2- dimethylaminopropanoic acid
1-(4.chlorophenyl) - 2- methyl-2-propylester The ester (10 g, 0.0313 mol)
obtained according to Example 1 was mixed with 60     benzene (30  ml) and
dimethylamine (5.62 g, 0.125 mole). The mixture was transferred  60   



7.                                        1,492,622
7. to a steel bomb and was heated in an autoclave at [err] for 16 hours.
After cooling the bomb and removing the solvent in vacuum, a yellow oil
remains. The hydrocloride was prepared and recrystallized from
acetone-ether to afford the title compound as a hydrochloride. Mp.
108-109C. Yield 5.6 g (56%). Example    11 Preparation of
L-2-aminopropanoic acid 1-(4chlorophenyl)-2-propylester A   suspension of
L-4-methyl-2,5-oxazolidindione (0.30 g, 2.00 mmole, prepared according to
Example 5B) in a 5-n etheral hydrogen chloride solution, (5 ml) was cooled
on an ice bath. 1-(4-chlorophenyl)-2-propanol (0.8 g, 4.69 mmole, prepared
to      according to Example 5A) was diluted with 3 ml of ether and added
dropwise over   10 five minutes; A clear. solution was obtained and
evolution of carbondiside observed. After slowly  stirring for 16 hours the
reaction mixture was evaporated under reduced pressure. The residual oil
was treated with ether until the white crystalline hydro- chloride product
was obtained. The compound was filtered off, washed on the filter *
with ether, dried and recrystallized from acetone. Yield 250 mg. (33%). Mp.
167-   15 [err] Pharmacological methods A. Biochemical tests 1.  Inhibition
of the uptake of carbon-14 5-HT and tritiated noradrenaline 20
in' vitro and in vivo                                                  20 *
The method is described by Ross, Renyi and ogren in European Journal of
Pharmacology 17 (1972), 107-112. Tricyclic antidepressant drugs of type
imipramine given in vivo to mice decrease the uptake of [err] and [err] in
vitro. The drugs were administered intraperitoneally half an hour before
the animals were killed and 25     the midbrain was taken out and sliced
and incubated in a mixture consisting of, per  25 100 mg of brain slices,
0.2 n-mole of ][err], 0.2 n-mole of [err] and 11 [err] of glucose in 2 ml
of Krebs-Henseleit buffer, pH  7.4. The incubation time was 5 minutes. The
radioactive amines taken up in the slices were dissolved in Soluene-350
(Packard) and the amounts  ere determined with the double. labeling
technique by 30     liquid scintillation (Souene is a Registered Trade
Mark). The dose producing 50 per  30 cent decrease of the active uptake
([err]) was determined  aphically from dose response curves. Active uptake
is defined as that part of the radioactive uptake which is inhibited by a
high concentration of cocaine. All doses  were given at least to four
animals. 35      B. pharmacological  tests
35 1. 5-HtP response potentiation test Inhibition of the uptake of 5-HT
potentiates the effects of administered 5-hydroxy- tryptophan (5-HTP)
probably by increasing the amount of S-T at the receptor. Three mice are
given the test drugs one hour (or 4, 24 hours) before dl-5-HTP 90 mg/kg
i.e. 40      5-HTP alone gives only a weak behavioural syndrome but in
pretreated mice there is  40 seen a characteristic behavioural syndrome,
which comes within five minutes: tremor, lordosis, abduction of the
hindlegs, head-twiches. The strength of the syndrome is scored from 0 to
+3. Each group consists of 3 animals and at least 4 groups were tested at
25 mg/kg i.p. Control groups receiving imipramine Tofranil) are used as 



45     reference, since imipramine constantly potentiated dl-5-htP. The
least dose of the   45 test compound producing maximal score (+3) in  all
animals is estimated from a log- arithmic dose-response curve, and is
denoted "effective dose" in the following Table. Drug induced arrhythmias
in rats Test drugs were intravenously administered to male rats
anesthetized with Nem- butal,  (Registered Trade Mark). The doses were
increased stepwise up to the lethal  50 dose and the first dose which
induced arrhythmia was noted. . Acute toxicity, behaviour and
anticholinergic study in mice The compounds were given by intravenous route
to 6 mice. [err] is the dose which kills 50% of the animals within 7 days.
Seizures, gait, sedation and gripstrength '55-    were recorded. Pupil
width (mydriasis) which reveals peripheral anticholinergc action 55 was
measured in greenlight. The results from the above described tests are
summarized in the following Table. The code numbers for the tested
compounds in the Table relate to some representative compounds according to
the invention which are enumerated with code    1,492,622 number in the
first part of this specification.  All compounds according to the invention
were tested in the form of their salts with hydrochloric or hydrobromic
acid. .                        TABLE Inhibition (50%)   Potention    Acute
arrhythmia,                         5 5             of uptake       of
5-[err]    toxicity     accumulated i.v. in vivo          effective
[err]    dose where there mg/kg          (m/ kg         mg/
arrhythmia Compound                                 kg             mg/kg
i.v. i.p.         i.v. 10            GEA 654        15    >40             1
70             63       10 GEA 699       15    >40             7          -
- GeA 916       15    >40             8          -              - GEA 917
25    >40             5          -,5             - GEA 935        5    >40
3         -                -            15 15            GEA 937        10
>40             12        -               - imipramine  24       6
15        28             8 [err]  5-ht=5-hydroxytryptamine,   1x 10-'M 2)
NA=l-noradrenaline, l x 10-'M 3) 5-htP=-5-hydroxytrptophan
20 i.p.=intraperitoneal administration 20                  i.v= intravenous
administration evaluation of the results obtained in teh pharmacological
tests 20     The compounds of the invention bokc the uptake of
5-hydroxytryptamine in brain slices in vivo but do not inhibit the uptale.
of noradrenaline. in vivo they are more 25  potent  than  imipramine  as
iinhibitors of the 5-hydroxytryptamine.  They potentiate the     25
responses of 5-hydroxytryptophan at considerably lower doeses than
imipramine.   the intravenous  toxicity fo rone tested compound is
considerably lower than that of imi-           tat 



pramine.  the peripheral anticholinergic effect was found to be equal or
less than that of imipramine.  the heart toxicity is much weaker than that
of imipramine. 30       these results indicate that the new  compounds are
much more selective than imipramine in inhibiting the uptake of
5-hydroxytryptamine and that the unwanted side effects are considerably
weaker than those of imipramine. Pharmaceutical compositions the following
examples illustrates the preparation of pharmaceutical compOsitions    35
according to the invention. for the preparation of tablets the following
compositions were  made a) 2-aminopropanoic acid
1-(4-clorophenyl)-2-methyl-2- propylester hydrochloride (gea 654)
50 g LActose                                                   85 g 40
potatoe starch                                              40 g
polyvinylpyrrolidone                                         5 g cellulose
avicel                                          18 g Magnesium stearate
2 g b) 2-Aminopropanoic  acid  l-(4-chlorophenyl)-2-methyl-2-          100
g                           45 propyleater hydrochloride (gea 654)
90 g lactose                                                          50 g
potatoe starch                                                   5 g
polyyinylpyrrolidone                                               23 g
cellulose avicel                                                    2 g
magnesium stearate from the above compositions 1000 tablets were made,
containing 50 mg and 100 mg of active substance, respectively,  if desired,
the obtained tablets can film coated with e.g. methyl cellulose in an
organic solvent. 55  what we claim is:- 1.   a compound of the general
formula: [err]    8                                      1,492,622
8 numbers in the first part of this specification All compounds according
to the invention were tested in the form of their salts with hydrochloric
or hydrobromic acid. TABLE Inhibition (50%)   Potentiation    Acute
Arrhythmia, 5                           of uptake        Of 5-[err]
toxicity  accumulated i.v.      5 in vivo         effective      [err]
dose where there [err]              dose         mg/   are signs of mg/kg
(mg/kg         kg     arrhythmia Compound       i.p.            i.v.)
i.V.      mg/kg i.v 10           GEA 654        15   >40              1
70          63             10 GEA 699       15    >40             7
-           - GEA 916       15    >40             8          - GEA 917
25    >40             5          -           - 



GEA 935        5    >40             3          _           _ 15
GEA 937        10    >40           12          -
.15 Imipramine    24        6          15          28            8 1) 5-Ht
= 5-hydroxytryptamine, lx 10- M 2} NA=l-noradrenaline, 1 x 10-[err] 3)
5-HTP=5-Hydroxytryptophan 20                  i.p.=intraperitoneal
administration                                  20 i.v. =intravenous
administration Evaluation of the results obtained in the pharmacological
tests -The compounds of the invention block the uptake of
5-hydroxytryptamine' in brain slices in viwo but do not'inhibit the uptake
of noradrenaline. In vivo they are more 25      potent than imipramine as
inhibitors  of the 5-hydroxytryptamine. They potentiate the  25 responses
of 5-hydroxytryptophan at considerably lower doses than imipramine. The
intravenous toxicity for one tested compound is  considerably lower than
that of imi- pramine. The peripheral anticholinergic effect was found to be
equal or less than that of imipramine. The heart toxicity is much weaker
than that of imipramine. 30        -These results indicate  that the new
compounds are much more selective than   30 imipramine in inhibiting the
uptake of 5-hydroxytryptamine and that the unwanted side effects are
considerably weaker than those of imipramine. Pharmaceutical compositions
The following examples illustrates the preparation of pharmaceutical
compositions 35     according to the invention. For the preparation of
tablets the following compositons  35 were made
35 a) 2-Aminopropanoic acid 1-(4-chlorophenyl)-2-methyl-2- propylester
hydrochloride (GEA 654)                      50 g Lactose
85g 40              Potatoe starch                          .
40g            40 Polyvinylpyrrolidone
5  g Cellulose Avicel                                          18 g
Magnesium stearate                                        2 g b)
2-Aminopropanoic acid 1-(4-chlorophenyl)-2-methyl- 2- 45
propylester hydrochloride(GEA 654)                        100 g
45 Lactose                                                  90  g Potatoe
starch                                           50 g Polyvinylpyrrolidone
5g Cellulose Avicel                                          23g 50
Magnesium stearate                                           2g
50 From the above compositions 1000- tablets were made, containing 50 mg
and 100 mg of active substance, respectively. If desired, the obtained
tablets can be film coated with e.g. methyl cellulose in an organic
solvent. WHAT WE CLAIM IS:- 55          1. A compound of the general
formula:                                         55 [err]    
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9 and pharmaceutically acceptable salts thereof, in which formula the
groups R  are the same or different and each is hydrogen, halogen, alkyl
having 1, 2 or 3 carbon atoms, or alkoxy having 1, 2, or 3 carbon atoms;
[err] is hydrogen, methyl or ethyl;[err] is methyl or ethyl; [err] and
[err] are the same or different and are hydrogen or an alkyl group 5
having 1, 2 or 3 carbon atoms; and n is 0, 1 or 2. 2. A compound according
to claim 1 in which formula the groups [err] are the same or different and
each is halogen alkyl having 1, 2 or 3 carbon atoms, or alkoxy having 1,2
or 3 carbon atoms. 3. A compound according to claim 1 or 2 wherein [err]
and [err] are methyl groups 10      and n is 0.
10 4. A compound according to claim 1 or 2 wherein [err] and [err] are
methyl groups,     10 [er]  and [err] are hydroge and n is 0 5. A compound
according to claim 1 of the formula: [err] 15      and pharmaceutically
acceptable salts thereof.                                        15 6. A
compound according to claim 1 of the formula: [err] and Pharmaceutically
acceptable salts thereof. 7. A compound according to claim 1 of the formula
20                               [err]                                 20
and  pharmaceutically acceptable salts  thereof 8. A Compound according  to
claim 1 of the formula                              2 [err] and
pharmaceutically acceptable salts thereof. 9 . A compound according to
claim 1 of the formula [err] and pharmaceutically acceptable salts thereof.
10. A compound according to claim 1 of the formula [err] and
pharmaceutically acceptable salts thereof. 11.A compound according to claim
1 of the formula [err] and pharmaceutically acceptable salts thereof.    10
1,492,622                           10 12. A compound according to claim I
of the formula [err] 13. A compound according to any one of claims 1 to 12
in the form of an optically pure isomer. 5           14. A method for the
preparation of a compound as defined in claim l which com-   5 prises
reacting a compound of the formula: [err] with an amine of the formula: 



[err] 10      wherein [err] and n are as defned in claim 1, and X is
halogen or p-  10 toluene sulphonyloxy. 15. A method for the preparation of
a compound as defined in claim 1, which comprises reacting an alcohol of
the formula: 15      with an amino acid, or derivative thereof, of the
formula:                        15 [err] or with an amino acid derivative
of the formula: [err] wherein [err] and n are as defined in claim l. 20
16. A method according tO claim 14 or 15 for the preparation of a compound
as   20 defined in any one of claims 1 to 12. 17. A method according to any
one of claims  14 to 16 followed by the step of resolving the compound into
an optically pure isomer. 18. A method according to any one of claims 14 to
17 followed by the step of 25     reacting the compound with a
pharmaceutically acceptable acid to form a pharma-    25 ceutically
acceptable salt. 19. A method according to claim 14 or 15 substantially as
hereinbefore described with reference to any. one of the examples. 20. A
compound or salt obtained by a method according to any one of claims 30
14 to 19.
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11 21. A pharmaceutical composition comprising, as active compound, a
compound or salt according to any one of claims I to 13 or 20 together with
a pharmaceutically acceptable carrier or diluent. 22. A composition
according to claim 21 in unit dose form. 5           23. A pharmaceutical
composition according to claim 21 substantially as herein-      5 before
described with reference to any one of the Examples. J. A. KEMP & CO.,
Chartered Patent Agents, 14, South Square, Gray's  Inn, London, WC1R 5eU.
Printed for Her Majesty's Stationery Office, by the Courier Press,
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Buildings, London, WC2A 1AY, from which copies may be obtained.       


