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Phthalylation of L-glutamic acid by fusion of the mixture of r-glutamic acid and phthalic
anhydride is the simplest method of the phthalylation, but inapplicable to the preparation of
phthalyl L-glutamic acid (I) because it always brings about a partial racemization of the
amino acid in the fusion.? :

In the course of our investigations synthesizing esters such as cholestanyl esters of amino
acids, the authors found that although both

phthalyl-L-glutamic acids (I) and phthalyl-pr- 2/100gH:0
glutamic acid (IT) have low solubilities in water 80 4

at low temperatures, the r-isomer (I) showed a 4 3

rapid increase in the solubility with an elevation 2

of temperature, while the pr-isomer did not 60 1L

show such an increase. o

Takmg advantage of their solublhty dif-
ference in water at an elevated temperature,
either the 1~ (I) or the pr-isomer (IT) could be
isolated from their mixture. The isolation of
the r-isomer required several repeating extrac-
tions with hot water and crystallization of the
extractants by cooling. The pL-isomer could be
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solving the mixture of the - and the pr-isomer Temperature (°C)

in warm dioxane, and then by adding warm.  pjg 1. Solubilities of Phthalyl-L-glutamic

water gradually to the solution. o ; Acid (I) and Phthalyl-pr-glutamic Acid
Fig. 1 shows the solubilities of the r- (I) and (IT) in Water

the pr-isomer (II) in water at various tempera- —O-—: phthalyl-L-glutamic acid (I)-

-=-A---: phthalyl-pL-glutamic acid (II)
tures from 5 to 80°.

Experimental

Phthalyl-L-glutamic Acid (I) An equimolecular mixture of r-glutamic acid (25 g, 0.17 mole) and
phthalic anhydride (25 g, 0.17 mole) was heated at 140—150° for about 90 minutes until complete dissolu-
tion was observed. The reaction mixture was extracted with hot water (80°, 30 ml) adequate to dissolve
all the phthalyl-L-glutamic acid (I) and to allow the pr-isomer (II) and the remaining reactants d1ssolved only
scantly.

In order to precipitate the L-isomer alone, the extract was cooled to 30° after being diluted with 270
ml of hot water (80°). Twenty grams of ¢rystals, [«]% —41°, was obtained. Four times recrystallizations
at 70° including once treatment with Norit A (1 g) gave 9 g of crystals, [«]f —49.6° (c=3, dioxane),¥ mp

1) Location: 1, 4samizodai, Sagamihara, Kanagawa. -
2) -F.E. King and D.A.A. Kidd, Nature, 162, 776 -(1948).
3) Measured by using a Yanagimoto automatic polarimeter OR-50.
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160—161°. These values agreed with those in the literature®~% and also with those of the isomer synthesized
through the Nefkens’ method.® The yield was 209 of the theoretical. Optical purity of this phthalyl-
L-glutamic acid (I) was confirmed by the fact that the hydrolyzing solution. of the end-product, cholestanyl
hydrogen-v-glutamate, with 6x HCI gives a value of [«]5 +23.6° (¢=6, H,0), which is identical to that of
L-glutamic acid hydrochloride. .

Phthalyl-pr-glutamic Acid - (II) A mixture (2.34 g, [o]} —15.28°, ¢=3, dioxane) of the phthalyl-L-
glutamic acid (I) and the pr-isomer (II) was dissolved in dioxane (60 ml) at 60° and to the resulting solution
was gradually added 4 times its volume of water (60°) with'stirring. The solution was kept at the same
temperature for 2 hr to precipitate white crystals. By repeating this procedure, 0.9 g of crystals ([«]% 0°,
¢=3, dioxane; mp 190—193°) was obtained. These values agreed with those of the prL-isomer (II) being
prepared by a known method” vig pr-e-pyrrolidonecarboxylic acid from the r-glutamic acid.
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The radiation protective effects of various organic chemicals have been extensively in-
vestigated®-® and it has been generally recognized that mercaptoethlamine (MEA) and its
isothiuronium salt (AET) are the most effective to the radioprotection. Based on this fact,
we have examined the syntheses” and the radioprotective effects® of compounds related
to AET.
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