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A method is described by which heat-sensitive amino acid
derivatives can be converted to unracemized N-phthaloyl amino
acids using o-carbethoxythiobenzoic acid (II) or its sodium salt. In
this manner N-phthaloyl-L-aspartic acid was prepared.

The preparation of N-phthaloyl derivatives of optically active amino acids
has been accomplished readily, and with no racemization, by fusion.! Difficul-
ties arose, however, in the preparation of optically active N-phthaloyl deriva-
tives of those amino acids which contained additional functional groups.
Whereas in the case of the former amino acids the temperature of fusion can
rise to 130—150° the temperature of fusion should not rise above 110° during
the preparation of S-benzyl-N-phthaloyl-L-cysteine and even under these
optimal conditions yields of the optically pure compound are small (7T—10%0)2.
The same is the case with o-ethyl-N-phthaloyl-L-serine, L-aspartic and L-glu--
tamic acids. In the preparation of the N-phthaloyl derivatives of these com-
pounds we used! o-carbethoxythiobenzoic acid (II) obtained from phthaloyl
sulphide (I) according to Reissert and Holle3.
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We have now applied this method to the preparation of N-phthaloyi-
L-aspartic acid, which has been prepared earlier using phthalic anhydride
and diethyl L-aspartate’. In our procedure sodium o-carbethoxythiobenzoate
reacted smoothly with diethyl-L-aspartate hydrochloride in N : N-dimethyl-

* Communication No. 65 from this Laboratory. 42nd Contribution on Aminc
Acids; 41st: Croat. Chem. Acta 29 (1957) 87—92.



34 K. BALENOVIC, B. GASPERT AND N. STIMAC

e

formamide, by heating at 809 affording high yields of optically active N-
{o-carbethoxybenzoyl) diethyl-L-aspartate (III, R = CH,CO,Et; R, = Et)4. Sub-
sequent refluxing of this compound with 4% ethanolic hydrochloric acid gave
N-phthaloyl diethyl-L-aspartate (yield 91%0), and by further heating with a
mixture of hydrochloric and glacial acetic acids optically pure N-phthaloyl-
L-aspartic acid was obtained.

EXPERIMENTAL
All melting points are uncorrected unless otherwise stated.

Sodium o-Carbethoxythiobenzoate

To a cold solution of sodium (2.3 g., 0.1 g. atom) in absolute ethanol (80 ml.)
phthaloyl sulphide (17.5 g. 0.105 mole, prepared according to Reissert and Holle)
was added gradually during three hours. After standing overnight the reaction
mixture was filtered, and the filtrate evaporated to dryness in wvacuo (below 300).
‘The crystalline residue was triturated with ether (50 ml.) and filtered. Trituration
and filtration was repeated with the same quantity of ether, and the crystals of
sodium o-carbethoxythiobenzoate collected and dried. Yield 175 g. (71%). The
analytical sample was recrystallized from absolute ethanol; the compound is very
‘hygroscopic, and showed the m.p. 178—183° (decomp., in vacuum-sealed capillary
tube).

Anal. 9.57 mg. subst.: 2.99 mg. NasSOy
C10H903SN8 (232.23) cale’d.: Na 9.919%
found: Na 10.10%0

Diethyl-L-aspartate hydrochloride

This compound was prepared according to Fischer and Koenigs®, only using
L-aspartic acid (13.3 g.), and 4% ethanolic hydrochloric acid (200 ml.). After reflux-
ing, the reaction mixture was evaporated to dryness in wvacuo, completely freed
«0f hydrochloric acid, dissolved in absolute ethanol (60 ml.), and precipitated with
ether (200 ml). The crystalline, hygroscopic diethyl-L-aspartate hydrochloride

(17.5 g., 78%0) thus obtained showed [U.]g =+ 14.5° (¢, 1.21 in ehanol).

Reaction of Sodium o-Carbethoxythiobenzoate with
Diethyl-L-aspartate Hydrochloride.

To a solution of diethyl-L-aspartate hydrochloride (9.03 g., 0.04 mole) in
N : N-dimethylformamide (60 ml) a solution of sodium o-carbethoxy-thiobenzoate
(9.3 g, 0.04 mole) in N : N-dimethylformamide (60 ml.) was heated. The mixture
was heated to 80—85° (preferably in a stream of nitrogen). After 4 hours the
evolution of hydrogen sulphide ceased. The reaction mixture was poured onto ice
(300 g.), and extracted with benzene (3 XX 60 ml). The combined extracts were
washed with water and dried (Na»SQy4). After evaporating the solvent, 12.0 g. (82.3%0)
0f N-(o-carbethoxybenzoyl)-diethyl-L-aspartate (III, R = CH:CO:Et, Ry = Et) re-
mained as a yellow oil, with [0.11137 —40.8° (c, 2.5 in benzene). The compound was
used for the following reaction without further purification. '

‘N-Phthaloyl Diethyl-L-aspartate

N-(o-Carbethoxybenzoyl) diethyl-L-aspartate (12.0 g., 0.03 mole) was heated
under reflux for 2 hours with 49/o ethanolic hydrochloric acid (130 ml.). The reaction
mixture was evaporated to dryness in vacuo (below 40°. N-Phthaloyl diethyl-L-
aspartate remained as a light-brown oil (91%) which distilled at 110°0.01 mm.,

znd showed [0.]%)7 —40° (¢, 0.52 in ethanol). (Reported b.p. 180—190/0.05 mm.%).
Anal. 9.74 mg. subst.: 21.52 mg. CO;, 4.71 mg, H:O

Cy6H1706N (319.30) calc’d.: C 60.18; H 5.37%
found: 'C 60.29; H 5.42%



INTRODUCTION OF N-PHTHALOYL GROUP 95

N-Phthaloyl-L-aspartic Acid

A solution of N-phthaloyl diethyl-L-aspartate (9.93 g., 0.03 mole) in glacial
acetic acid (85 ml) and concentrated hydrochloric acid (23 ml) was heated under
reflux for 2 hours. The reaction mixture was evaporated in vacuo to the volume
of about 15 ml. After standing overnight the crude N-phthaloyl-L-aspartic acid
was collected, in a yield of 5.0 g. (68%). It was dissolved in water (25 ml.), treated
‘with charcoal, filtered, and the filtrate left standing overnight at room temperature.

A small amount of crystals separated (0.9 g.) which showed [(1]11)5 — 12,59+ 0.6°

¢, 1.23 in methanol). The filtrate was evaporated in vacuo to half its volume, and
left for 24 hours at 0°. N-Phthaloyl-L-aspartic acid was obtained in a yield of
3.9 g. (53"0; overall yield from diethyl-L-aspartate hydrochloride 42%/), and showed

the m.p. 197" and [a]})7 —58° (c, 0.39 in methanol). [Reported m.p. 1939 and

v

Lu]g —59.5° (in ethanol)®.] The analytical sample was recrystallized from water.

Anal. 8.32 mg. subst.: 16.72 mg. COs, 2.59 mg. H,O
Ci2HgOgN (263.20) calc’d.: C 54.76; H 3.45%,
found: C 54.81; H 3.48/y

‘N-Phthaloyl-L- Aspartic Acid Anhydride

N-Phthaloyl-L-aspartic acid (2.63 g., 0.01 mole) and acetic anhydride (25 ml.)
were heated for 3—4 minutes at 100°. On cooling, the N-phthaloyl-L-aspartic acid
anhydride separated, yield 1.2 g. (49%). The analytical sample was recrystallized
from a mixture of N :N-dimethylformamide and ether, and showed the m.p.

210—213° and [m]%)5 —60° (c, 0.27 in N : N-dimethylformamide). (Reported m.Dp.
209—211°, but without [a];, values®.)

Anal. 7.92 mg. subst.: 17.13 mg. CO,, 2,13 mg. Hs0
C12H;05N (245.18) calc’d.: C 58.78; H 2.88%/
found: C 59.02; H 3.02%

Acknowledgment. The authors are indebted to Mrs. Z. Stefanac for the micro-
:analyses.
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IZVOoD

Uvodenje N-ftaloilne grupe u derivate aminokiselina
osjetljive na poviSenu temperaturu

K. Balenovié¢, B. Gaspert i N. Stimac

Opisana je metoda kojom se moZe, polaze¢i od o-karbetoksitiobenzoeve kise-
line (II), odnosno njezine Na-soli, i derivata aminokiselina koji racemiziraju kod
poviSene temperature, prirediti neracemizirane N-ftaloil aminokiseline. SluZeéi se
tom metodom opisana je preparacija N-ftaloil-L-asparaginske kiseline.
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