
6                                        936,074      tion mixture to
precipitate the L-triacetyl  of any excess of reactants is then removed at
55     alanine quinine salt, recovering the latter from   room  tempcraturc
under vacuum. The pro-     the mixture and heating it with aqueous acid,
duct is then triturated with a hydrocarbon sol-     or by heating the
racemic form of the alanine   vent such as Skcllysolve B and is thus
obtained 5   with an excess of acetic anhydride in the pre-  in a
crystalline state. In general, however, it     sence of a proton acceptor
to form DL - N -  is preferred to dissolve the residue directly in  60
acetyl - [err]- methyl - [err] - (3,4 - diacetoxy-  toluene for use in the
next step (see Example     phenyl)alanine,  heating  the  DL-triacetyl  2),
without isolating the 1 - (2 - nitropropen -     alanine with quinine free
base in acetone, re-  1 - yl) - 3,4 - dimethoxybenzene. 10 covering from
the cooled solution the L-tri-     acetyl alanine quinine salt, adding a
solution                 EXAMPLE 2     of this salt in methanol to an
aqueous solution     of sodium  oxalate, separating the diquinine
[err]     oxalate, removing solvents by evaporation, and 15  removing the
acetyl groups by hydrolysis.       In this use in vivo the optically active
com-     pounds of the invention may be given orally or     parenterally.
Dosage for oral administration    To a mixture of 137.4 g. of 40-mesh iron,
will vary from  10-500 mg. per kg. per day.  2.75 g. of hydrated ferric
chloride and 172 ml. 20  For oral administration to humans, the dosage  of
water, there is added S4.6 g. of 1 - (2 -     range is from 0.1 to 5.0 g.
per day, preferably   nitropropen - 1 - yl) - 3,4 - dimethoxybenzene
0.5 to 1.5 g. per day, usually in frequent small  (the product of Example
1) dissolved in 50 ml.  70     doses. The esters, both the carboxy type and
of toluene.  The mixture is heated to reflux     the  acyloxy  type,
because of their better  and 248 ml. of concentrated hydrochloric acid 25
absorption by the organisms, have a lower pre-  is added dropwise at a rate
calculated to keep     ferred range of the order of 0.2 to 2.5 g. per  the
mixture refluxing vigorously. After addi-     day, and may be given in less
frequent larger  tion of all the hydrochloric acid. the refluxing  75
doses.                                         is continued by the
application of heat for       These compounds of the invention can be
several hours.  A silicaceous filter aid is then 30  mixed with any of the
conventional ingredients  added to the cooled reaction mixture and the
for tablets. They may also be given parenter-  material is removed by
filtration. The filter     ally and can be mixed with any of the con- cake
is washed four times, each time with 90  80     ventional materials and
carriers used in com-  ml. of benzene.  The organic layer is then
position for that method of application. They  separated from the filtrate.
The water layer 35  may also be mixed with  any other anti-  is acidified
to a pH of 2 and extracted three     hypertensive agents in combination.
times with 90-ml. portions of benzene. These        The invention is
illustrated by the following   extracts are then combined with the organic
85     examples, certain of which show the prepara-  solvent layer and the
combined organic phase     tion of suitable intermediates.  The words  is
extracted four times with 100-ml. portions 40  ' Amberlite, 'Super-eel '
and 'Darco' used   of water. It is then stirred for an hour with 



in the examples are trade marks. All specific  230 ml. of 10% sodium
bisulphite solution.     rotations were determined at 25[err]C.
The organic solvent phase is then separated,  90
washed seven times with 100-ml. portions of     A.     Preparation Of
Starting Ketones        water and dried over magnesium  sulphate.
EXAMPLE 1                     Evaporation of the solvent gives 1 - (3,4 -
dimethoxyphenyl) - 2 - propanone in the form              [err]
of an oil.                                    95            To a solution
of 62.9 g. of 3,4-dimethoxy-      benzaldehyde in 121 ml. of toluene is
added      50.1 g. of nitroethane, 3.03 ml. of n-butyl-      amine and 3.60
ml of glacial acetic acid. The   1 - (3,4 - dimethoxyphenyl) - 2 -
propanone, 50  mixture is refluxed and the water of reaction  can be
prepared by the procedures of Examples     is steadily azeotropically
removed by distilla-   17, 18 and 19 of U.S. Patent 2,868,818, where
tion.  After the theoretical amount of water  it is named methyl - (3,4 -
dimethoxybenzyl)- 100     has been distilled out, distillation is continued
ketone.     to remove excess of reactants. The last trace
936,074                                    7                    EXAMPLE 3
EXAMPLE 6      [err]                                                  To
124 ml. of 48   hydrobromic acid there  45       The procedures of Examples
1 and 2 are  is added 8.15 g. of [err] - methyl - [err] - (3,4 -
followed  using  an  equivalent quantity  of  dimethoxyphenyl) - alanine
(the product of 5  vanillin in place of the dimethoxybenzaldehyde  Example
5).  The mixture is purged with     used in Example 1 to give 1 - (4 -
hydroxy -  nitrogen and then refluxed for 5 hours.  It is     3 -
methoxyphenyl) - 2 - propanone.           then concentrated to near dryness
under a  50                                               vacuum.  The
resulting gum is then flushed     B.   Synthesis Of Racemic Amino Acids
twice, alternately, with each of tertiary butanol                   EXAMPLE
4                  and water. The hvdrobromide salt of the pro-
duct is dissolved in water and passed through 



a column containing 41.5 g. of weakly basic  55
ion exchange resin (Amberlite IR-45) on the 10      [err]
hydroxide cycle (1.85 mg/g.). The column is
eluted with 800 ml. of water.  The cluate is
concentrated under reduced pressure to 20 ml.
at which point the [err] - methyl - [err] - (3,4 -  60
dihydroxyphenyl)alanine crystallizes out. The       To a solution of 165 g.
of ammonium   product is filtered and washed with isopropyl     carbonate
and 35.4 g. of potassium cyanide in  alcohol.     484 ml. of water, there
is added 41.5 g. of                     EXAMPLE 7     1 - (3,4 -
dimethoxyphenyl) - 2 - propanone 15  (the product of Example 2) in 484 ml.
of     ethanol while keeping  the  temperature at     25-60[err]C.  The
mixture is stirred and held                       [err]    65     at
55-60[err]C for 18 hours.  It is then con-     centrated to one-third of
its original volume 20  under a vacuum. The mixture is then chilled     in
an ice bath and the crystalline 5 - methyl -  A suspension of 23 g. of the
product of     5 - (3,4 - dimethoxybenzyl)hydantoin is fil-  Example 6 in
250 ml. of anhydrous methanol     tered, washed and dried. It may be
recrystall  is saturated with hydrogen chloride while being     ized from
50% aqueous ethanol.            held at 10-20[err]C.  The mixture is then
re-                                               fluxed for three hours
after which it is allowed  70 25                 EXAMPLE 5
to stand for 18 hours. The solvent is removed
under a vacuum and the residue is redissolved
in 50 ml. of methanol under nitrogen.  The
methanol is then removed under a vacuum.                [err]
The addition of methanol is twice repeated  75              [err]
The resulting hydrochloride salt of the methyl
ester is then taken up in 50 ml. of water at
50[err]C. The solution is filtered and the pH of
the filtrate is adjusted to 8.5 with concentrated       An autoclave is
charged with 9 g. of the  ammonium  hydroxide keeping the mixture  80
product of Example 4, 45  g. of barium   under nitrogen at 5-10C.  The
mixture is     hydroxide octahydrate and 226 ml. of water.  then allowed to
stand for 6 hours at 5", under 30  The autoclave is then heated at 150[err]
for 18   nitrogen, after which it is filtered and the     hours.  The
charge is then  removed  and  isolated product is washed three times with
15     carbon dioxide is passed through the mixture   ml. of water at
0[err] and then dried in a vacuum.  85     at 50[err]C.  The precipitated
barium carbonate                     EXAMPLE 8     is removed by filtration
and exhaustively 35  washed with hot water. The filtrate and wash-
ings, having a pH of 7.S, are treated with 2N                    [err]
sulphuric acid until the pH is 6.4. The mix-     ture is then filtered
while hot through a silic-     aceous filter aid and the cake is washed
with 40  hot water.  The filtrate is concentrated to     dryness to yield
the desired [err] - methyl - di- 



methoxy-phenylalanine.                      A mixture of 25 g of DL -
[err]- methyl -        8                                         936,074
[err] - 3,4  dihydroxyphenyl alanine, 100 ml. of  liquid by filtration,
washed with water, and     acetic anhydride and 75 ml. of pyridine is
dried at room temperature. The yield was 20     purged thoroughly with
nitrogen. It is then  g. (77%) of the aminonitrile, m.p. 103-     heated to
90[err]C. for 2 hours. The mixture is  106[err]C. with decomposition. To 19
g. of this 5  allowed to stand overnight at room tempera-  nitrile was
added 90 ml. of concentrated hydro-  60     ture, after which it is
concentrated in vacuo on  chloric acid and the slightly turbid solution
a steam bath to a thick syrup. The residue is  was saturated with hydrogen
chloride at room     stirred with ice water and made strongly acidic
temperature. This treatment resulted in con-     with 2.5 N hydrochloric
acid. The precipit-  version of the nitrile group (-CN) to an acid 10  ated
crystalline DL - triacetyl compound is  amide group (-CONH[err]). The
reaction mix-  65     isolated by filtration, washed thoroughly with  ture
was then heated on the steam bath for 18     ice water and dried over
P[err]O[err] in vacuo.      hours to hydrolyse the acid amide group to
When the acetic anhydride in the above  the free acid group (-COOH) and the
3-     process is replaced by an equivalent quantity  methoxy substituent
to 3-hydroxy. The solu- 15  of propionic anhydride, butyric anhydride or
tion was cooled and filtered to remove a small  70     formic acetic
anhydride, the corresponding  amount of precipitated ammonium  chloride.
propionyl, butyryl and formyl derivatives are  The filtrate was
concentrated to dryness in     obtained.
vacuo on the steam bath, the residue was dis-                      EXAMPLE
9                     solved in 20 ml. hot water, and the pH of the
solution adjusted to 6.5 with concentrated  75
ammonium  hydroxide.  Upon  cooling  the
solution the product, DL - [err] - methyl -[err] - 20           [err]
(3-hydroxy -4-  methoxyplenyl)alanine,
crystallized out and was filtered, washed with
alcohol and ether and dried. The compound  80
was purified by dissolving in boiling water,
treating with activated carbon, and concen-        A mixture of 69 g. of DL
- a - methyl -  trating the clear filtrate to the point of crystal-
[err] - (3,4 - dimethoxyphenyl) alanine (prepared  lization. M.P. 295-296C.
With decomposi-     as an intermediate in Example 5), 276 ml. of  tion. One
gram of the [err] - methyl - [err] - (3 -  85     acetic anhydride and 207
ml. of pyridine are  hydroxy - 4 - methoxyphenyl) - alanine was 25  mixed
and heated with stirring on a steam   dissolved in 40 ml. of concentrated
hydro-      bath for three hours.  The reaction mixture  chloric  acid, the
solution  saturated  with      is allowed to cool and to stand at room tem-
hydrogen chloride and heated in a sealed tube      perature for an
additional 18 hours.  The  at 150[err]C. for 2 hours.  The dark reaction
90      mixture is then concentrated to a thick syrup.  mixture was
concentrated to dryness in vacuo 30  The syrup is poured with stirring into
a  and excess acid was removed by flushing 



beaker containing 300 ml. of ice water. The  several times with ethanol. On
dissolving the      mixture is stirred for ten minutes and then  dark
residue in a minimum amount of water      made strongly acid with 150 ml.
of a 2.5N   and adjusting the clarified solution to pH 6.5  95
hydrochloric acid.  The resulting mixture,  with ammonium hydroxide the DL
- [err] - 35  which is very thick, is cooled to 5[err]C., and the  methyl -
[err] - (3,4  dihydroxyphenyl)alanine      product, DL - N - acetyl - a -
methyl - [err] -  separated in fine crystals which were filtered      (3,4
- dimethoxyphenyl)alanine, filtered off,  and washed with alcohol and
ether.  The      washed with cold water and then with 100 ml.  crystalline
product had a melting point of 100      of absolute ethanol, and dried over
phosphorus  299.5-300[err]C. with decomposition. 40 pentoxide in vacuo.
C. Resolution Of Amino Acids                      EXAMPLE 10
EXAMPLE 11      [err]- methyl - [err] - (3,4 - dihydroxyphenyl) -  L - N  -
acetyl - [err] - methyl - [err] - (3,4 -                        alanine.
dimethoxyphenyl)alanine - L -  - phenyl- 105        A mixture of 23.56 g.
of methyl - (3,4 -    ethylamine salt. 45  dimethoxy - benzyl) - ketone, a
solution of 8.2    To a slurry of 2.1 g. of DL - N - acetyl -      g. of
potassium cyanide in 14 ml. water, and  [err] - methyl - [err] - (3,4 -
dimethoxyphenyl) -      a solution of 6.6 g. of ammonium chloride in
alanine in 4 ml. of methanol is added a solu-      about 60 ml. water, was
heated and stirred at  tion of 0.91 g. of L - a - phenylethylamine  110
55[err] to 60[err]C. for 5.5 hours and then at room   in 1 ml. of methanol.
The mixture is heated  50  temperature overnight. The yellow lower oily  to
reflux, diluted with 10 ml. of methanol and      layer became brown in
colour during the heat-  refluxed until solution is complete. The solu-
ing period. The hydrogen chloride acid-addi- tion is clarified by
filtration through a filter      tion salt of 1 - (3,4 - dimethoxyphenyl) -
2 -  containing  a diatomaceous earth  ("Super-  115      amino - 2 - cyano
- propane, which precipitated  Cel "). The filter cake is washed with 10
ml.  55  as a crystalline solid, was separated from the  of water. The
filtrate is heated allowing the         936,074
9                              methanol to distil until the internal
tempera-  centration of the mother liquors to a volume of  65
ture is 95C. The solution is cooled to 60[err]C.,  about 700 ml. and aging
at 5[err]-10[err]C. for 18                             seeded with the
product, L - N - acetyl - [err] -  hours.  A  third crop is obtained by
further                             methyl - [err] - (3,4 -
dimethoxyphenyl)alanine   concentration of the mother liquors to 400 ml.
5   L - [err] - phenylethylamine salt, and allowed to  and aging at room
temperature for 2 hours.                             cool undisturbed to
room  temperature.  The       The remaining mother liquors are made  70
mixture is then aged at 8C. in a refrigerator  alkaline with 50 ml. of 2.5N
sodium hydroxide                             for an additional iS hours. At
the end of this  and extracted with chloroform  in two 100 ml.
aging period approximately half of the pro-  portions followed by two
50-ml. portions. To                        10  duct, L - N - acetyl - [err]
- methyl - [err] - (3,4 -  the basic aqueous solution is added 15 ml. of
dimethoxvphenyl)alanine - L -[err] - phenylethyl-  glacial acetic acid, and
the solution is aged for  75                             amine salt, has
crystallized in the form  of  IS hours at about 8[err]C.  The precipitate
of 



striated mounds. Seed crystals are formed by   impure L - N - acetyl -
[err] - methyl - [err] - (3,4 -                             swirling the
flask occasionally. The mixture is  dimethoxyphenyl)alanine  is filtered,
washed                        15  then allowed to stand for an additional
24   with cold water and dried in vacuo at 70[err]C.
hours.  The crude product L - N  - acetyl -   [[err]][err]-23[err] (C 1 in
methanol).                   80                             [err] - methyl
- [err] -  (3,4 - dimethoxyphenyl) -        To a slurry of 30 g. of the L -
N - acetyl -                             alanine L - [err]-
phenylethylamine  salt is  [err] - methyl -[err] - (3,4 - dimethoxyphenyl)
- filtered, washed with cold water and dried in  alanine obtained above in
200 ml. of methanol                        20  vacuo  at 56 C.  The
specific  rotation  is  is added 13.0 g. of L          -     phenylethyl-
[err]][err]+55[err] (C 1 in methanol).  The mother  amine. A thick
precipitate forms. This pre-  85                           liqurs are
collected for recovery of impure  cipitate is dissolved by addition of 200g
more                             D  - N  - acetyl - [err] - methyl - [err]
(3,4 - di-  methanol and 100 ml. of water and heating to
methexyphenyl)alanine.                          rcflux.  Tlhe hot solution
is treated with de- 80                     25     To 1.38 g. of the crude
product are added   colorizing charcoal, filtered and allowed to cool
10 ml. of water and 2 ml. of ethanol.  The   to room temperature. The
mixture is aged at  90                             mixture is heated
without a condenser with   10[err]C. for one hour and filtered. The pre-
stirring until complete solution occurs and the   cipitate of L - N -
acctyl - [err] - methyl - [err] -                             internal
temperature is 98[err]C. The solution is  (3,4 - dimethoxyphenyl)alanine L
- (-) - [err] - 85                     30  allowed to cool slowly to room
temperature   phenylethylamine  salt is washed  with  cold
and then aged at 8[err]C. for two hours.  The   water and dried over
phosphorus pentoxide for  95                             semi-solid mixture
is filtered, washed with a  about  18  hours.  [[err]][err]  +68[err]  (C=l
in                             small amount of cold water and dried at
56[err]C.  methanol).                             in vacuo, yielding pure L
- N - acetyl - a                       EXAMPLE 13 90                     35
methyl - [err] - (3,4 - dimethoxyphenyl)alanine  L - N - acetyl - [err] -
methyl - [err] - (3,4 - di-                             L - [err] -
phenylethylamine salt.  [[err]][err]+69[err].
methoxyphenyl)alanine               100                             (C = 1
in methanol).                               25 g. of L - N - acetyl - [err]
- methyl - [err] -
(3,4 - dimethoxyphenyl) alanine L - [err] - phenyl-
EXAMPLE 12                      ethylamine salt (the product of Examples 11
95                         D  - N - acetyl - [err] - methyl - [err] - (3,4
- di-  and 12) is dissolved in 100 ml. of water and
40     methoxyphenyl)alanine - D - [err] - phenyl-  27.5 ml. of 2.5N
sodium  hydroxide.  The  105                               ethylamine salt
and the corresponding L -  solution is extracted with two 50-ml. portions
L salt.                                      followed by two 25-ml.
portions of chloroform,                               To a slurry of 77 g.
of DL - N - acetyl - [err] -  and the extracts are saved for the recovery
of 100                        methyl - [err] - (3,4 -
dimethoxyphenyl)alanine  L  -  [err]  - phenylethylamine.  The extracted
45  in 200 ml. of methanol is added 33.2 g. of  aqueous solution is
partially acidified with 6  110                            D - (+) - [err]
- phenylethylamine in 50 ml. of  ml. of 2.5N hydrochloric  acid, heated  to
methanol.  One litre of water is added and   70'C., transferred to a beaker
and  further                            the methanol stripped in vacuo at
50[err] to 60[err]C.  acidified with 24 ml. of 2.5N  hydrochloric
The aqueous solution is heated to 90 and   acid.  A precipitate of L - N  -
acetyl - [err] - 50  clarified  by filtration  through  diatomaceous
methyl -[err](3,4 - dimethoxyphenyl)alanine  115
earth (" Super-Gel").  The filtrate is seeded  forms immediately.  The
precipitate is cooled                             with D) - N - acetyl -
[err] - methyl - [err] - (3,4 -  to 10[err]C., filtered, washed with cold
water and                             dimethoxyphenyl)alanine D - [err] -
phenylethyl-  dried in vacuo at 70C. [[err]][err] -56[err] (c - 1
amine salt and allowed to cool undisturbed to  in methanol). 110
55  room  temperature. The mixture is aged at
EXAMPLE 14                 120                            about 8[err]C.
for 18 hours and filtered, and the   L - [err] - methyl  [err]  (3,4 -
dihydroxyphenyl) -                            precipitate of D - N - acetyl
- [err] - methyl -                    alanine 



[err] - (3,4 - dimethoxyphenyl)alanine  D  - [err]     -  A mixture of 10.0
g. of L - N  - acetvl -                            phenylethvlamine salt is
washed with a small  [err] - methyl - [err] (3,4 - dimethoxyphenyl) - 115
60  amount of cold water and dried over phos-  alanine and 100 ml. of 48%
by weight aqueous  125                             phorus pentoxide in
vacuo. [[err]][err] -59[err] (C= 1  hydrobromic acid is purged with
nitrogen and                             in methanol). This salt has a
negative rotation  heated at relux in a nitrogen atmosphere for
and the product of Example 10 has a positive   3-12 hours.  The system  is
protected from                             rotation.  A second crop is
obtained by con-  air by a mercury trap.  The mixture is con-            10
936,074      centrated  to dryness under nitrogen.  The  render them
liquid) in the above procedure,  65     residue is dissolved in 50 ml. of
water and  the corresponding methyl, i-propyl, lauryl and     concentrated
to dryness.  This procedure is    esters arc obtained.     repeated
successively with 50 ml of t-butanol 5   and 50 ml of water. The residue is
dissolved                  EXAMPLE 16
5     in 80 ml of water, the pII adjusted to 6.4   L - N - acetyl - [err]-
methyl - [err] - (3,4  di-     with 6N ammonium hydroxide and the mix-
acctoxyphenyl)alanine quinine salt      70     ture is treated  with 0.2 g.
of decolorizing  Step A     charcoal (" Darco G-60 ") and filtered while
A mixture of 96.4 g of quinine free base 10  warm. The amber-coloured
solution is cooled,  and 100 g. of DL - N - acety- -  - methyl -
saturated  with  sulphur  dioxide  and  con-  [err] - (3,4 -
diacetoxyphenyl)alaninc is charged     centrated under nitrogen to a volume
of 30  to a flask and 960 ml, of acetone is added.  75     ml.  The mixture
is aged in an ice bath for  The mixture is stirred until solution is com-
one hour and filtered.  The cake is washed   pleted and is then cooled to
0-5[err] for 4 hours. 15  with a minimum  amount of cold water and   The
desired precipitated salt is isolated by     dried at 56[err]C. in vacuo.
The resulting pro-  filtration, washed three times with  100 ml.     duct
is L - [err] - methyl - [err] - (3,4 - dihydroxy-  batches of acetone and
dried under a vacuum   80     phenyl)alanine (V). [[err] -4[err] 2  (C= 1
in  at 40C.  [[err]][err]  -72.5[err]  (C =  1  -96 %     1N  hydrochloric
acid).                       ethanol). 20    A second crop of crystals
weighing 0.6 g.  L - N - acetyl -   - methyl -   - (3,4 - di-     and
having a negative bromide test is obtained            acetoxyphenyl)alanine
by aging the mother liquors for 3 days at 8[err]C.  Step B
85                                                      The L-quinine salt
obtained from  Step A                     EXAMPLE 15                    is
treated with a cold solution (0.5[err]) of 11.0     Ethyl ester of L -
[err] - methyl -   - (3,4 - di-  ml. of 2.5M  hydrochloric acid in 60 ml.
of 25              hydroxyphenyl)alanine              water. To the clear
solution is added 10.6 ml.       A suspension of 95 g. (0.45 mole) of L -
[err] -  of 2.5M hydrochloric acid, which causes the  90     methyl -[err]
- (3,4 - dihydroxyphenyl)alanine in  product to precipitate.  The mixture
is held     950 ml of absolute ethanol is saturated with  overnight at
0-5[err], after which the product     dry hydrogen chloride at 10-20C. and
then  is filtered off, washed will water and dried 



30  refluxed for two hours. The reaction mixture  under a vacuum.
[[err]][err]-71.7.     is concentrated in vacuo. The residue is dis-  L -
[err] - Methyl - [err] - (3,4 - dihydroxyphenyl)-  95     solved in
absolute ethanol, and the solution is                  alanine     again
concentrated in vacuo.  This residue is  Step C     dissolved in absolute
ethanol, and the solution  A solution of L - N - acetyl - [err] - methyl -
35  is saturated  with dry hydrogen chloride at       [err] - (3,4 -
diacetoxyphenyl)alanine (the pro-     10-20[err]C. and refluxed for two -
and - a -  duct of Step B) (25.0 g.) in 200 ml. of 6M 100     half hours.
The reaction  mixture is con-  hydrochloric acid is refluxed two hours. The
centrated in vacuo. The residue is dissolved  solvent is removed in vacuo
and the residual     in  absolute  ethanol  followved  by  con-   yellow
oil is flushed three times with 50  ml. 40  centration.  The procedure is
repeated  an   portions of tert-butyl alcohol until the hvdro-
additional two times. The residue from  the   chloric  acid  is completely
removed.  The  105     final concentration is allowed to stand until  gummy
residue is dissolved in 45 ml. of water     crystals of the ethyl ester
hydrochloride of  and filtered to remove trace amounts of in-
4     [err] - methyl - [err] - (3,4 - dihydroxyphenyl)alanine   solubles.
The aqueous solution is treated with 45  formed. A sample is allowed to
stand in air  7.5 ml. of concentrated ammonia to bring the     and form a
hydrate.                           pH  to 7.5 and then with 1.0 g  of
sulphur  110        To the ethyl ester hydrochloride and mother  dioxide.
The desired product separates and     liquors is added 420 ml. of 1.059N
sodium   the mixture is held at 0-5 overnight. The
5     ethoxide, corresponding to about one mole  crystals are isolated by
filtration, washed twice 50  per mole of ester hydrochloride. This results
with 10 ml. portions of cold water and dried     in an ethanol solution of
the ethyl ester. This  under a vacuum. [[err]][err] --4.0 = 2.0[err]
115     solution is concentrated to dryness. The resi-     due is
partitioned between methylene  chloride                EXAMPLE 17
5     and water and the aqueous layer is discarded.  L - [err] - methyl -
[err] - (3,4 - dihvdroxyphenyl)- 55  The methylene chloride layer is washed
with                       alanine     water, dried over anhydrous sodium
sulphate,     An alternative procedure for conversion of     and
concentrated in vacuo until all methylene   crystalline quinine salt to the
free acid is as  120     chloride is removed.  The alkyl ester of L -
follows:                                                                 6
[err] - methyl - [err] - (3,4 - dihydroxyphenyl)alanine  The viscous
solution obtained by dissolving 60  is  obtained as  an  amorphous
material.  100 g. of L - N - acetyl - [err] - methyl - [err]-
[[err]]-10[err] (C = 1 in 1N HCl).            (3,4  -
diacetoxyphenyl)alanine  quinine salt      When methanol, isopropanol,
lauryl alcohol  (the product of Example 16 Step A) in 100 ml. 125      or
alcohol is used in place of the   of methanol is added at 65[err]C with
stirring to  ethanol (the higher alcohols must be heated to   a solution of
10.2 g. of sodium oxalate in 500
936,074,                                    11  



ml. of water. The transfer is completed with  rcflux for two hours. The
reaction mixture is        15 ml of methanol. The heavy slurry of di-  then
concentrated to dryness under vacuum, quinine oxalate is cooled at 0- 5  2
hours,  flushed with three 100-ml. portions of tert- filtered, washed three
times with 80 ml. of  butyl alcohol, and the residue is dissolved in  15
5  water, and dried under a vacuum  at 50[err].  100 ml. of acetone.
Sodium  chloride is        The water-clear, neutral mother liquors and
removed by filtration and the acetone filtrate        washes were distilled
at atmospheric pressure  treated with 13.8 g. of ethylene oxide and
to remove methanol.  When the distillation  allowed to stand at 10[err]C.
for several days. The        temperature  reaches  100[err], distillation
is  effect of the ethylene oxide is to liberate the  20    10  stopped, 500
ml. of concentrated hydrochloric  amine without going past the isoelectric
point        acid is added and the solution is heated at
R.NH[err]CHl + C[err]H[err]O              -  RNH[err] + HOOC.
C[err]H[err]Cl         The product is filtered, washed with acetone
and dried under a vacuum  at 50[err]C.  The    25  crude product is
contaminated with chloride        ion, slurried in 350 ml. of water, and
the pH       [err]        is adjusted to 6.5 with 0.5 ml. of concentrated
ammonium hydroxide and treated with 7.5 g.        of sulphur dioxide. The
mixture is stirred for    30  15 minutes and the insolubles are removed by
(Formula I),        filtration, washed with water and dried. The  in which
each of R[err] is a hydrogen atom or a        product thus obtained is L -
[err]- methyl - [err] -  methyl group, at least one being methyl with
(3,4 - dihydroxyphenyl)alanine. [a][err]  -1.50   ammonium halide and a
water-soluble cyanide  65        (1N HCl).
salt in aqueous solution to form a compound of    35    Further crops of
the product can be obtained  the formula:        by treatment of the
filtrate with activated        charcoal and concentration.          WHAT WE
CLAIM IS:-                                  RO          1. Compounds of the
formula:-                                 [err]
(Formula II),              in which, R[err] is a hydrogen atom or an alkyl
radical and each of R[err] and R. is a hydrogen                     [err]
atom or C[err] alkanoyl radical, the said com-        pound  being in  the
L  (sinister) absolute                            (Formula IV),   45
spatial configuration at the a-carbon atom and  heating this with an
aqueous hydrohalic acid        substantially free of the D  (rectus)
absolute  under pressure to produce a compound of the        configuration
enantiomorph.                 formula:          2. L - [err] - methyl -
[err] - (3,4 - dihydroxy- 



phenyl)alanine  substantially  free of its D    50  enantiomorph.
75          3. L -[err]-  methyl - [err] - (3,4 - dihydroxy-
75        phenyl)alanine ethyl ester substantially free of        its D
enantiomorph.          4. L - N - acetyl - [err] - methyl - [err] - (3,4 -
(Formula V),   55  diacctoxyphenyl)alanine substantially free of  and
either (a) resolving the compound        its D enantiomorph.
formula V into its optically active components          5. A  non-toxic
salt of a compound as  by reaction with an optically active base so as
claimed in any preceding claim.             to form a salt with the carboxy
group or (b)          6. A precess for preparing the compound   effecting
the resolution into optically active  80    60  claimed in Claim 2, which
comprises heating   components of the compound of Formula II        a
compound of the formula:-                 or any compound formed at a
subsequent stage                                                 936,074,
11      ml. of water. The transfer is completed with  reflux for two hours.
The reaction mixture is     15 ml of methanol. The heavy slurry of di-
then concentrated to dryness under vacuum,     quinine oxalate is cooled at
0-5 2 hours,  flushed with three 100-ml. portions of tert-     filtered,
washed three times with 80 ml. of  butyl alcohol, and the residue is
dissolved in  15  5  water, and dried under a vacuum  at 50[err].  100 ml.
of acctone.  Sodium  chloride  is     The  water-clear, neutral mother
liquors and  removed by filtration and the acetone filtrate     washes were
distilled at atmospheric pressure  treated with 13.8 g. of ethylene oxide
and     to remove methanol.  When the distillation   allowed to stand at
10[err]C. for several days. The     temperature  reaches  1000,
distillation  is  effect of the ethylene oxide is to liberate the  20 10
stopped, 500 ml. of concentrated hydrochloric  amine without going past the
isoclectric point     acid is added and the solution is heated at
[err]      The product is filtered, washed with acetone     and dried under
a vacuum  at 50[err]C.  The 25  crude product is contaminated with chloride
[err]      is adjustcd to 6.5 with 0.5 ml. of concentrated     ammonium
hydroxide and treated with 7.5 g.     of sulphur dioxide. The mixture is
stirred for 30  15 minutes and the insolubles are removed by
(Formula I),     filtration, washed with water and dried. The   in which
each of R[err] is a hydrogen atom or a     product thus obtained is L -
[err] - methyl - [err] -  methyl group, at least one being methyl with
(3,4 - dihydroxyphenyl)alanine. [[err]][err] -1.50   ammonium halide and a
water-soluble cyanide  65     (1N HCl).
salt in aqueous solution to form a compound of 



35    Further crops of the product can be obtained  the formula:     by
treatment of the filtrate with activated     charcoal and concentration.
WHAT WE CLAIM  IS:-                                     [err]       1.
Compounds of the formula:-                              (Formula II), 40
treating the latter with an aqueous acid to form
[err]       a compound of the formula:-                    70         in
which, R[err] is a hydrogen atom  or an alkyl     radical and each of
R[err] and R[err] is a hydrogen     atom  or C[err] alkanoyl radical, the
said com-     pound  being  in  the  L  (sinister) absolute
(Formula IV), 45  spatial configuration at the [err]-carbon atom and
heating this with an aqueous hydrohalic acid     substantially free of the
D  (rectus) absolute  under pressure to produce a compound of the
configuration enantiomorph.               formula:       2. L - [err] -
methyl - [err] - (3,4 - dihydroxv-     phenyl)alanine substantially  free
of its D 50  enantiomorph.
[err]       3. L - [err]- methyl - [err] - (3,4 - dihydroxy-
phenyl)alanine ethyl ester substantially free of     its D enantiomorph.
4. L - N - acetyl - [err]- methyl - [err]   (3,4 -
(Formula V), 55  diacetoxyphenyl)alanine substantially free of  and either
(a) resolving the compound     its D  enantiomorph.
formula V into its optically active components       5. A  non-toxic salt
of a compound  as  by reaction with an optically active base so as
claimed in any preceding claim.           to form a salt with the carboxy
group or (b)       6. A process for preparing the compound   effecting the
resolution into optically active  80 60  claimed in Claim  2, which
comprises heating   components of the compound of Formula II     a compound
of the formula:-               or any compound formed at a subsequent stage
12                                     936,074      in the synthesis by
microbiological means or  including one or both (in either order) of the
by the action of an optically active acid on   following additional steps,
viz,     the [err]-amino group, the steps after the resolu-    (a) heating
with an alkanol in the presence 



tion being effected on the isomer having the   of a miineral acid to
convert the carboxy group  45 5   isolated L (sinister) absolute spatial
configura-  to a carboalkoxy group, with the proviso that     tion.
this step must be carried out after the resolu-       7. A process as
claimed in Claim 6, in which   tion if it is carried out by method  (a) of
the ammonium halide used in the first step is  Claims 6 and 8;     ammonium
chloride.                            (b) heating with a C[err] alkannic
anhydride  50 10    8. A process for preparing the compound as  in the
presence of a proton acceptor to acylate     claimed in Claim  2, which
comprises reacting   the amino group and any nuclear hydroxyl     a
compound of the formula:                  groups;
the  demethylation step of Claim 8 being carried
out before or after the or either or both of  55               [err]
the additional  steps.               10. A process for preparing L - [err]
- methlyl -                 [err]- (3,4 - dihydroxyphenyl)alanine
substanti-                 ally free of its D-enantiomorph which com-
prises reacting DL - [err]- methyl - [err] - (3,4 -  60
(Formula I),    dimethoxyphenyl)alanine with acetic anhydride     in which
R[err] is as defined in Claim  6, with  in the presence of a proton
acceptor, thereby 15  ammonium  carbonate  and  a  water-soluble  forming
DL  - N  - acetyl - [err] - methyl - [err] -     cyanide salt in aqueous
solution to form a com-  (3,4 - dimethoxyphenyl)alanine, reactilng this
pound of the formula:-                      compound with an optically
active L - [err] -  65
phenylethylamine in an organic solvent at ele-
vated temperature, recovering crystalline L -
N - acetyl- [err]-methyl- [err]- (33,4- dimethoxy-
phenylethylamine salt, dis-            solving the crystalline salt in
dilute aqueous  70                   alkali, extracting the resulting
solution with a                                water-immiscible organic
solvent to  remove                           [err]                     L -
[err] - phenylethylamine, acidifying  the
aqueous  solution with a dilute aqueous mineral
(Formula III),          acid to form L -N-  acetyl - [err] - methyl - [err]
-  75  20  aqueous concentrated lhydr!halic acid to pro-  ing the ilc- vita
asolution of .aqlucous hydro-     duce a compound having the Formula V  set
bromie acid having a concentration of about     forth in Claim 6, or
heating the compound of  30%  to about 50% by weight at a temperature
Formula III with an aqueous base to produce  in the range of about
90[err]C. to reflux tempera-  80     a compound of formula
ture to form L  - [err] - methyl- [err] - (3,4 -
dihydroxyphenyl)alanine
11.  A  process  for obtaining  L  - [err] - 25
[err]              methyl-[err]-(3,4 - dihydroxyphenyl)alanine
substantially free of its D  enantiomorph  85              which comprises
heating the [err]  form  of
the alamine with an excess of acetic anhydride
(Formula VI)    in the presence of a proton acceptor to form
demethylating the compound of Formula VI  DL - N - acetyl - [err] - methyl-
[err]- (3,4- di-      to produce a compound having the Formula V
acetoxyphenyl)alamine, agitating  the DL-tri-  90 



forth in Claim  6 and either (a) resolving   acetyl alanine with quinine
free  base  in      the compound of Formula VI into its optically
acetone, cooling the reaction mixture to pre- 30  active compounds by
reaction with an optically  cipitate  the  L-triacetyl alanine quinine
salt,      active base so as to form  a salt with the  recovering  the
later from the mixture and      carboxy group or (b) effecting the
resolution   heating it with         aqueous acid and recovering  95
into optically active components of the com-  from the reaction mixture L -
[err] - methyl - [err] -      pounds of Formula  III or any  compound
(3,4 -   dihydroxyphenyl)alanine substantially 35  formed at a subsequent
stage in the synthesis  free of irs D [err]      by microbiological means
or by the action of   12 A process for obtaining L - [err] - methyl -
an optically active acid on the [err]-amino group,  [err] - (3,4-
dihydroxyphenyl)alanine substanti-  100      the steps after the resolution
being effected on    free of its D [err] which com-
936,074                                        13
N-caetyl - [err]- methyl -[err]- - (3,4 - diacetoxy-  15. A compound as
claimed in Claim  1,  20                   phenyl)alanine,  heating  the
DL-triacctyl  when prepared by a process as claimed
alanine with quinine fre. base in acetone, re-  any one of Claims 6-14 or
its obvious chemi- 45 -               covering from  the cooled solution
the L-tri-  cal equivalent.                5 acetyl alanine quinine sal;,
adding a solution      16. A pharmaceutical composition compris-
of this salt in mecthanol to an aqueous solu-  ing a compound as claimed in
any one of  25                    tion of sodium  oxalate, separating tlhe
di-  Claims 1-5 and 15 in which R., and R, are                    quinine
oxalate, removing solvents by eva-  hydrogen  atomns,  together  with  an
incrt 50                 poration, removin  the  acetyl groups  by
pharmaceutical diluent.                10  hydrolysis and recovering the L
- a - mcthyl -    17.  A   pha:r.aceutical  composition  as
[err] - (3,4 - dihydroxyphenyl)alani-c.         claimed in Claim  16, in
the formr of a tablet.  30                      13. A process for preparing
a comp.-ound as    18.  A   plarmaccuticai  composition   as
claimed in Claim  1, substantially as herein-  claimed in Claim  16, in a
form  suitable for 55                 before described with reference to
any of the  parenteral adm-ninistration.                15  appropriate
foregoing Exarnles.                             For tlhe Applicants, A
14. A process for preparnil-, a compound as             D. YOUNG  &  CO.,
claimed in Claim  1, substantially as herein-            Chatcred Patent
Agents,                    before described with reference to either of
9 Staple Inn, 60                 reaction schemes 2 or 3 above.
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