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The preparation of an optically active a-aminomethylketone, an isostere of an «-amino acid, is described. L-2-Amino-
1-(p-methoxyphenyl)butan-3-one ([a]p +109°) was obtained from O-methyl-L-tyrosine through the reaction stages I-V.

It is known that e-aminomethylketones of the
formula R-CH(NNH,)COCH;, isosteres of a-amino
acids,? show a certain biological activity.?=* The
isostere of DL-tyrosine, 2-amino-1-(p-hydroxy-
phenyl)butan-3-one, exhibits antimitotic activity.®

The preparation of optically active a-amino-
methylketones following previously described meth-
ods®~1 has proved to be unsatisfactory.

We have prepared »-2-amino-1-(p-methoxy-
phenyl)butan-3-one hydrochloride (V) derived from
O-methyl-L-tyrosine through the reaction stages
I-V: the diazoketone I'' was converted to the
methylketone (IT) following the procedure of Wol-
from and Brown.'* From II the cyeclic ketal (I1I)
was prepared, giving, after hydrazinolysis, the
amino-ketal (IV), which in turn was converted,
with ethanol-hydrochloric acid to the aminoketone
hydrochloride (V), [«]® +109°. Dissolution of
the aminomethylketone hydrochloride (V) in diluted
ammonia yielded 2,5-di-(p-methoxybenzyl)-3,6-di-
methylpyrazine (VI).
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Optical rotations of O-methyl-L-tyrosine and of
its isostere are given in Table 1.

TABLE 1
Oprical Roratrons oF O-METHYL-L-TYROSINE AND ITs
IsosTERE
[e]
H,0 C.H;OH
O-Methyl-L-tyrosine —14.3° +12.1°
hydrochloride® (e, 2.10) (¢, 0.99)
1-2-Amino-1-(p-meth- +58° & 2° +109° 4+ 2°
oxyphenyl)butan-3- (¢, 1.18) (e, 2.16)

one hydrochloride
V)

@ Behr and Clarke, J. Am. Chem. Soc., 54, 1630 (1932).

EXPERIMENTAL

All melting points are corrected; boiling points are uncor-
rected.

L-1-(p-Methozyphenyl)-2-phthalimidobutan-3-one (I1). A
solution of 1-1-diazo-4-(p-methoxyphenyl)-3-phthalimido-
butan-2-one prepared according to Balenovié, Thaller, and
Filipovié! (I, 2 g.) in chloroform (15 ml.) was treated with
479, hydriodic acid (4 ml.) at room temperature. After the
vigorous reaction had subsided, the chloroform layer was
washed with water, an aqueous sodium thiosulphate solu-
tion, again with water, dried (Na,S8Oy), and evaporated to
dryness. The residue was treated with hot ethanol (char-
coal) and, on cooling, colorless needles of L-1-(p-methoxy-
phenyl)-2-phthalimidobutan-3-one separated. Yield, 1.52 g.
(829%), m.p. 89-90°. Repeated recrystallization from ben-
zene-petroleum ether and acetone-water gave the analytical
sample, m.p. 95-99°, [a]} —266.3° % 1° (¢, 2.28 in
benzene).

Anal, Cale’d for C HyNO, (323.33): C, 70.57; H, 5.30.
Found: C, 70.01; H, 5.47.

The orime was prepared by the standard method. Re-
peated recrystallization from methanol-water gave the pure
product with m.p. 156-157°.

Anal. Cale’d for C;9H13N204 (33835)' C, 67.44; H, 5.36.
Found: C, 67.54; H, 5.08.

L-1-(p-Methozyphenyl)-2-phthalimidobutan-3-one  ethylene
ketal (IT1). A mixture of the methylketone (II) (8 g.),
ethanediol (3 ml.), p-toluenesulphonic acid (0.3 g.), and
benzene (60 ml.) was refluxed for 12 hours in a round-
bottomed flask fitted with a total condensation take-off
adapter. The reaction mixture was washed with an aqueous
sodium bicarbonate solution, with water, and then was
dried (Na,S0,). After the benzene was evaporated, dry ether
(50 ml.) was added to the residue. Crystals of pL-1-(p-meth-
oxyphenyl1)-2-phthalimidobutan-3-one ethylene ketal sepa-
rated and further crops were obtained by twice reducing the
volume of the mother liquor. Total yield of the racemic
ketal (III) was 1.3 g. (14%). The ethereal mother liquor
was evaporated, and the residue was dissolved in benzene
and filtered through a column of alumina (35 g.). The ben-
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zene was evaporated, and the residual yellow, viscous oil
(7.06 g., 80%) was distilled at 155-165°/0.009 mm. L-1-(p-
Methoxyphenyl)-2-phthalimidobutan-3-one ethylene ketal
is a colorless, viscous oil, showing [«]% —116° = 1° (¢,
1.00 in benzene).

Anal. Cale’d for CuHuNO; (367.39): C, 68.65; H, 5.76.
Found: C, 68.58; H, 5.81.

L~-2-Amino-1-(p-methozyphenyl)-butan-3-one ethylene ketal
(IV). A solution of compound III (11.76 g., 0.032 mole) and
hydrazine hydrate (2 g.) in ethanol (72 ml.) was refluxed for
three hours on a steam-bath. To the cooled reaction mixture
chloroform was added (50 ml.), and the phthalyl hydrazide
was filtered off (3.7 g., 729%). The chloroform solution was
washed with water, treated with charcoal, and dried (K;CO;).
After evaporation of the solvent a thick yellow oil remained.
Yield of erude r-2-amino-1-(p-methoxyphenyl)butan-3-one
ethylene ketal, 100%, [«]3 —53.5° (¢, 1.96 in chloroform).
The analytical sample was prepared as a partially racemized,
colorless oil, by distillation at 120°/0.03 mm., [a]%
—19.7° + 1.5° (¢, 0.71 in chloroform).

Anal. Calc’d for C;3H,3NO; (237.29): C, 65.80; H, 8.07.
Found: C, 66.07; H, 8.23.

L-2-Amino-1-(p-methoxyphenyl)butan-3-one  hydrochloride
(V). A solution of crude 1-2-amino-1-(p-methoxyphenyl)-
butan-3-one ethylene ketal (IV, 0.65 g.) in a mixture of
concentrated hydrochloric acid (4 ml.) and ethanol (2 ml.)
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was left at room temperature for 24 hours. Then water (6
ml.) was added to the reaction mixture, and the aqueous
layer repeatedly was extracted with chloroform, treated
with charcoal, and evaporated in vacuo to dryness. Yield of
crude L-2-amino-1-(p-methoxyphenyl)butan-3-one hydro-
chloride 0.46 g. (68%), [«]% -+61.5° & 1° (¢, 1.83 in
ethanol). Recrystallization from absolute ethanol-ether
(with addition of a drop of concentrated hydrochloric acid),
or from concentrated hydrochloric acid, yielded colorless
rods of the pure compound (0.08 g., 13%), m.p. 161° (de-
comp.). ([a]p are given in Table 1.)

Anal. Cale’d for C;;H;6CINO, (229.70): C, 57.51; H, 7.02;
N, 6.10. Found: C, 57.53; H, 7.06; N, 6.20.

2,6-Di-(p-methoxybenzyl)-3,6-dimethylpyrazine. The crude
L-2-amino-1-(p-methoxyphenyl)butan-3-one hydrochloride
(V, 0.26 g.) was dissolved in aqueous ethanol (1:4, 8 ml.),
and 259, aqueous ammonia (0.5 ml.) was added. After
standing for 24 hours at room temperature, the crystals of
2,5-di-( p-methoxybenzyl)-3,6-dimethylpyrazine were filtered
off (0.06 g., 30%) and recrystallized from methanol-water,
m.p. 122.5-123°.

Anal. Cale’d for CpHyN.0, (348.43): C, 75.83; H, 6.94.
Found: C, 76.10; H, 6.92.
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