RESOLUTION OF RACEMIC «-AMINO ACIDS*

II. ACIDIC &-AMINO ACIDS
By Tar Late F. P. Dwvyer, B. Harperx,} and K. R. TURNBULLY

The successful application of phthaloylamino acids to synthetic peptide pro-
cedures was announced first by Kidd and King! in 1948 and independently by
Sheehan and Frank? a year later. The preparation of the phthaloylamino acids,
employed in such procedures, was achieved generally through the direct fusion of a
mixture of phthalic anhydride and the free amino acid.3-5 For some amino acids
good yields are obtained by these methods, but when the optically active glutamic
and aspartic acids are used, considerable racemization occurs.8 This made Kidd and
King? and Balenovic® look for alternative routes to the optically active phthaloyl
derivatives of these amino acids and very tedious alternative syntheses for optically
pure phthaloyl glutamic and aspartic acids were devised. Finally, Nefkens® showed
that N-carbethoxyphthalimide has excellent properties for the phthaloylation of
amino acids under mild conditions; but yields of phthaloyl-L-glutamic acid were only
about 609,.

The need to use optically active glutamic and aspartic acids in the fusion has now
been overcome by an efficient method of resolving their racemic phthaloyl derivatives.
We have found that the metal complex cation cis-dinitrobis(ethylenediamine)cobalt(rr)
iont? can be used for the resolution of racemic phthaloylglutamic and aspartic acids.
By procedures analogous to those described previously,!1:12 well-defined diastereo-
isomeric salts of the type I-[Co(en)as(NOg)2]3 p-[Phthaloyl A= (en = ethylenediamine,

= = glutamate or aspartate) are obtained from aqueous or aqueous alcoholic solu-
tions. The resolved phthaloy! derivatives have outstanding optical purity after a
single recrystallization of the diastereoisomer; tritium tracer experiments!3 showed
that only 0-19%, of the other antipode was present. Removal of the protecting group
with hydrazine gave the optically pure amino acids.
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728 SHORT COMMUNICATIONS

Experimental

Resolution of Phthaloyl-pr-glutamic Acid.—A suspension of phthaloyl-pL-glutamic acid
(5-54 g) prepared according to the direction of Kidd and King,” in water (15 ml), was exactly
neutralized with NaHCO3z (3:36 g) and the resulting solution added to a solution of d-cis-
dinitrobis(ethylenediamine)cobalt(111) acetate (prepared from d-cis-dinitrobis(ethylenediamine)-
cobalt(rr) iodide (9 g) and silver acetate (3:73 g) in water (25 ml)).10 After filtration from a small
insoluble residue, ethanol (130 ml) was added to the filtrate, and the diastereoisomeric salt
d-cis-dinitrobis(ethylenediamine)cobalt(irr)-phthaloyl-v-glutamate [A] was collected, dried, and
recrystallized by dissolving in warm water (40 ml) and reprecipitating with ethanol (130 ml)
[6:5g, 80%] cx%o +26° 19% in Hy0. (Found: C,30-1; H,5-5; N,21-5%. Cale. for
Co1H41014N13C02. H5O requires C, 30-2; H, 5-2; N, 21-89%,).

The filtrates from the above were combined [B] and set aside for recovery of partly resolved
phthaloyl-p-glutamic acid. The diasterecisomer [A] (6-5 g) was added in small quantities to a
golution of KI (5 g) in water (20 ml), the suspension was stirred at room temperature for 15 min
and the d-cis-dinitrobis(ethylenediamine)cobalt(r1) iodide (4 g) was collected. The filtrate was
acidified with 65 HCl and the phthaloyl-L-glutamic acid extracted several times with ethyl acetate.
Evaporation of the ethyl acetate extracts followed by recrystallization from a little water yielded
phthaloyl-r-glutamic acid, m.p. 158-159°C, fx]2)0 —45-4°, 19, in ethanol. (Tipson® reports
—42+6° 19, in alcohol.)

The combined filtrates (B) were evaporated to dryness in wacuo, redissolved in water
(30 ml) and KT (5 g) added. After removal of the precipitated d-iodide the filtrate was acidified
with 65 HCl and the partially resolved phthaloyl-p-glutamic acid was extracted into ethyl acetate.
Evaporation of the extract yielded 2-7g. The product was again resolved with I-cis-
dinitrobig(ethylenediamine)cobalt(tiz) acetate using the same procedure as described above.
After recrystallization from water optically pure phthaloyl-p-glutamic acid (2 g), oc%o +45-4°,
19, in ethanol, was obtained.

Resolution of Phthaloyl-pL-aspartic Acid.—Phthaloyl-pL aspartic acid (61 g) was suspended
in water (40 ml) and NaHCO3 (4 g) was added to give a neutral solution, which was added to a solu-
tion of l-cis-dinitrobis(ethylenediamine)cobalt(iir) acetate (ex 9-6 g of l-iodide) in water (30 ml).
The solution was concentrated to 40 ml 4n vacuo and the diasterecisomer I-.cis-dinitrobis(ethylene-
diamine)cobalt(1i1)-phthaloyl-D-aspartate was filtered and recrystallized from water; d]z)o —18°,
19, in water. (Found: C, 28-8; H,5-1; N, 22:09%. Cale. for CoqHgg014N13C02.HsO: C, 29-2;
H, 5-0; N, 22-19%).

After .decomposition of the diasterecisomer with KI, optically pure phthaloyl-p-aspartic
acid, &) 66° + 1%, in methanol, was obtained. Balenovic8 reports oc%)” —58° 0-49%, in methanol,
for phthaloyl-L-aspartic acid.

Recovery of D-Qlutamic Acid from Phthaloyl-p-glutamic Acid.—The phthaloyl derivative
(1 g) was suspended in water (5 ml) and the pH of the mixture adjusted to pH 65 by the addition
of NasCO3 (anhyd.) (0-4 g). Hydrazine hydrate (1 g; 809%) was then added and the solution left
at room temperature for 2 days. The reaction mixture was then acidified with HI to a pH of
3-5, the precipitated phthalhydrazide was filtered off, the filtrate was cone. in vacuo and the
D-glutamic acid was precipitated by the addition of alcohol. After recrystallization from aqueous
ethanol optically pure D-glutamic acid was obtained; (0-4g) oc% —17-2°, 49 in water.
(Greensteinl4 reports ap +177° in water for r.-glutamic acid.)
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