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An over-all isotopic conversion efliciency of 229
from BaC'40O3 was achieved.
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Synthesis for Carbon-14 Labeled d/-Glutamic Acid

By ROBERT J. SPEER, AMMARETTE ROBERTS, MARGARET
MALONEY AND HENRY R. MAHLER

Under the auspices of the Atomic Energy Com-
mission, Contract AT-(40-1)-274, synthetic meth-
ods for dl-glutamic acid-3-C!* and di-glutamic acid-
1,2-C!* have been developed, dI-Glutamic acid-5-
C1 has been successfully prepared by modification
of the method of Marvel and Stoddard! through the
sequence of reactions®?
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By this procedure, an over-all isotopic conversion
efficiency of 479, on the basis of potassium cyanide
was achieved.

The synthesis of di-glutamic acid-1,2-C!, re-
ported by Koegl, et ¢l.,* during the course of this
work, was achieved as follows
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Utilization of the techniques developed by these in-
vestigators, together with modifications from this
Laboratory, served to attain an over-all isotopic
vield of 20.49, from the starting propionic acid-1-
Cr,
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Yeast Biosynthesis of Radioactive Sulfur Com-
pounds

By JouN L. Woop! AND JESSE D, PERKINSON, JR.
RECEIVED Aucust 30, 1951

The possibility of synthesis of isotope labeled
compounds by microdrganisms is often dismissed
by the organic chemist for Jack of special equipment
and because of the complexity of the mixtures of
products obtained, These problems are minimized
in sulfur labeling, due to the distribution of the
isotope among relatively few compounds, and by the
utilization of yeast culture in ordinary glassware.
Moreover, the yeast itself is well established as a
dietary supplement and source of protein. Radio-
active yeast may be fed for introduction of labels
into body sulfur compounds.

The production of yeast labeled with radioactive
sulfur has been carried out by use of a synthetic
medium? containing only the small amount of sulfur
furnished by the impurities in C.p. chemicals.?
Carrier-free S* sulfate, furnished by the Oak Ridge
National Laboratory, was quantitatively incor-
porated by the yeast which was grown in 500-ml.
erlenmeyers on a shaker. The labeled yeast was
produced with a high specific radioactivity to
permit dilution as desired before use.

Yeast prepared in separate runs of this procedure has been
found to vary little in composition. It contained 6%, ni-
trogen which was 509, non-protein. The protein fraction,
however, contained 959, of the radioactivity labeled com-
pounds. The biological availability of the sulfur was dem-
onstrated by feeding the yeast as part of the diet of 3 rats.
Radioactivity determinations done on blood, liver, kidney,
muscle and urine showed an active metabolism of the sulfur
compounds had occurred. The direct isolation of radioac-
tive L-methionine and L-cystine from hydrolyzed veast has
heen described.* Specific activities of the order of one mi-
crocurie per microgram of sulfur were obtained after a pre-
liminary dilution of the product, with no indication that
this was a limiting value. Amnalyses showed a moisture
coutent of 5.3%, ash, 6%. Corrected percentage values
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