3138

Amnal. Caled. for C;H,0CI: Cl, 37.5. Fouund: Cl, 34.8.

Attempts to prepare quaternary ammonium salts as solid
derivatives were not successful. Even at 0°, N,N-dimeth-
vlbenzylamine, dimethylaniline or pyridine and the chloro-
cther gave only the amine hydrochloride.

«,8-Dibromoethyl Methyl Ether..—A portion of the dis-
tilled condensate from the Dry Ice traps was brominated.!!
The yield was 75%, boiling 69-71° (22 mm.).

Anal. Caled. for C:HgOBr:: Br, 73.5.
73.2.

Generalized Procedure.~—The directions for making 3,53-
dinitrobenzoate derivatives are as follows. A mixture of
1.0 g. of 3,5-dinitrobenzoyl chloride and 2-3 ml. of acetal or
ketal in a 25-ml. round-bottom flask is heated by an oil-bath
at gentle reflux for 5-60 minutes. The time depends on the
reflux temperature—if the acetal boils below 60°, use 60
min.  For boiling poiuts between 60 and 100°, 30 minutes
is sufficient, and over 100° the reaction requires only 5-10
minutes. If the mixture turns durk, heating should be
stopped because the yield at this point will be adequate.
After cooling to room temperature, 10 ml. of aqueous 5%
sodium carbonate is added, and the mixture is solidified by
cooling. This is crushed in a mortar, and an additional 10
ml. of sodium carbonate solution added. After heating in
a beaker with stirring at 45-50° for 10 minutes, the crudce
ester is collected, washed with water, dried in air, and crys-
tallized from 959, ethanol.
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A Test for Enzymatic Transpeptidation Reactions

By FELIX HaUurOwITZ! AND JACcK HorOwITZ?
RECEIVED DECEMBER 23, 1054

In investigations on the action of enzymes on
proteins, peptides and amino acids, it is important
to decide whether or not transfer of amino acid
residues takes place under the conditions of the
experiment. This problem can be solved by adding
small amounts of radioactive substrates of the re-
spective enzyme, and determining whether the
radioactivity is incorporated into the reaction
products. In our laboratory this method has been
used to investigate the mechanism of plastein
formation.

A peptic digest of ovalbumin was prepared according to
Tauber.®4 Thirty ml. of the neutralized and concentrated

digest was placed in each flask and mixed with the substrates
shown in Table I. After 36 hours incubation with 9.6 mg.

TABLE I

RADIOACTIVITY OF PLASTEIN FORMED 1IN THE PRESENCE OF
Various C!4 SUBSTRATES

Substrates® Plastein
Wt., Counts/ Counts/min.
Type g min. per mg.
Glycine 0.50 82,500 0.13
Slyeine cthyl ester-HCI .94 69,500 .22
Pheunylalanine 11 134,000 .10
Phenylalanine ethyl ester-
HCI T IHd, ann 2804 (28.4)
v Labeled by Coin 2-posiddon. ” Alter extraction wich
acetoue.
e Sapport of s work by reseqrele guants of the U0 S Pakdne
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of crystalline chymotrypsin (Armmour), at pH 7.30 and 37°,
the insoluble plastein formed was washed, dried, plated
and counted in a gas flow counter. Table I shows that the
isolated plastein was radioactive after incubation with
phenylalanine ethyl ester, but practically free of activity
after incubation with phenylalanine, glycine or glveine ethyl
ester. Evidently, the formation of plastein involves trans-
peptidation, 7.e., the transfer of phenylalanyl residues from
ethanol to peptides of the peptic digest. This is iun agree-
ment with results of Brenner, ef ¢/.,5~7 obtained with chymo-
trypsin.

The fact that only traces of glvcine ester are iu-
corporated is in accordance with the substrate spe-
cificity of chymotrypsin.®® Since the radioactivity
of the insoluble material is not extracted by ace-
tone,! 1t cannot be due to contamination by phen-
ylalanylphenylalanine.

Obviously, the method described in the preceding
paragraphs also can be used for other enzymes.
While the esters of isotopically labeled phenylala-
nine, tyrosine or methionine are suitable substrates
for chymotrypsin, or cathepsin C, labeled lysine or
arginine ester or amide would have to be used as
test substrates for trypsit or cathepsin B.!!

(3) M. Brenner. R. H. Mueller anid R. W. Pfister, Helv. Chim. Actu,
33, 568 (1950).

(6) M. Brenner and R. W. Pfister, 7bid., 34, 2085 (1931).

(7) M. Brenner, E. Sailer and K. Rufenacht, tbid., 34, 2046 (1951).

(8 M. Bergmann and J. S. Fruton, J. Biol. Chem., 117, 189 (1937);
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(9) H. Neurathand G. W. Schwert, Chem. Revs., 46, 69 (1950).

{10) H. Tauber, Tuis JOURNAL, T4, 847 (1932).

(11) H. H. Tallan, M. E. Jones and J. S. Frutun, J. Biol. Chemn., 194,
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On the AlCl;-catalyzed Reaction between Ethylene
Oxide and Malonic Ester

By HAaroLD HART aAxD OMER E. CURTIS, JR.
RECEIVED JANUARY 6, 1955

It was clainied recently® that malonic ester can be
alkylated by ethylene oxide, using anhydrous alu-
minum chloride, to give a quantitative yield of ~-
butyrolactone. Because of an interest in lactones
as intermediates in dicycloalkyl ketone syntheses?
and because we were unaware of any phenomenon
of “'dimorphism” which would cause vy-butyrolac-
tone to have two different boiling points 45° apart,
as was claimed,! we reinvestigated the reaction.

We have found that the products described by
Raha are, in fact, recovered malonic ester and the
ester-interchange product, 8-chloroethyl ethyl malo-
nate. In addition, a third product, bis-3-chloroethyl
malonate, was obtained. We isolated no v-butyro-
lactone from the reaction.

Experimental

The “alkvlationwas carried ot following Riha’s pro-
vedure tlentically, wnd sdso oa a Lrger seale, except that the
cthvlene oxide wis obtained from ;1 cvlinder (Matheson
rather than generated from chlorohydrin.,  From five moles
each of malouic ester, aluminuin chloride and ethylene oxide
there was obtained, upon distillation through an efficient
column, three main fractions: fraction 1, h.p. 60-61° at 1
mm., »%p 1.4130, 504 g.; fraction 2, b.p. 104-105° at 4

(1) C. Raha, THIs Journat, T8, 4098 (1433;.
(2) H. Hart and O. . Curtis. lr., ahstravts of papers preseuatel at
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