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A CONVENIENT SYNTHESIS OF 2-THIOPHENALDE-
HYDE!
Sir:

During the preparation of some biologically
important thiophene compounds we found that
the best reported methods?3* for the synthesis
of 2-thiophenealdehyde are tedious and give low
vields. We have found that the reaction de-
scribed by Sommelet® for the preparation of benz-
aldehyde from benzyl chloride is applicable to
the preparation of 2-thiophenealdehyde. By
this method 2-thiophenealdehyde was prepared
in good yield from 2-thenyl chloride (2-chloro-
methylthiophene) which is easily obtained from
thiophene by a method described by Blicke and
Burckhalter.?

Experimental.—I1 a typical experiment, 13.75
g. (0.104 mole) of 2-thenyl chloride and 14.5 g.
(0.104 mole) of hexamethylenetetramine in 50
cc. of chloroform were refluxed for one hour.
The finely crystalline addition product was filtered
by suction and washed thoroughly with ether.
The air-dried product was dissolved in 100 cc. of
hot water and steam-distilled rapidly. The dis-
tillate was acidified with dilute hydrochloric acid
and extracted with ether., Evaporation of the
solvent vielded 5.9 g. (519,) of 2-thiophenealde-
hyde; b. p. 187° (630 mm.). The 2,4-dinitro-
phenylhydrazone derivative of this product melted
at 242°. A sample of the aldehyde, obtained by
decarboxyvlation of thienylglyoxylic acid,* was
converted into the 2,i-dinitrophenylhydrazone;
mixed m. p. 242°,
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THE ACTIVITY OF MODIFIED PROTEINS AS
ANTIGENS IN CULTURES OF A YEAST!
Sir:

Production of specific precipitins in a veast,
Saccharomyces cerevisine, has been observed.
This observation was made during a search for
simpler procedures for antibody production which
are needed int studies in immunochemistry?3+ and
therapy.5®
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The antigens tested were 4-sulfobenzeneazo
casein, 4-carboxybenzeneazo casein, nitrocasein,
3,5-diiodo-4-hydroxybenzeneazo casein, and the
iodo and 4-arsonobenzeneazo derivatives of casein,
egg albumen, blood albumen, and crystalline
plasma albumin. The antibody production meth-
ods used employed the incubation procedure of
Bacon® (similar to that of Ostromuislenskii?),
rabbits,? and yeast. Yeast was tested because of
its rapid synthesis of protein® In all three
methods the most powerful antigens were those
containing arsenic or iodine,.

In the method employing S. cerevisiae, inoculae
of Strain No. 567 of the Northern Regional Re-
search Laboratory (kindly furnished by Dr. L. A,
Underkofler) were incubated in 100 cc. of 15 or
209, molasses for twenty-four hours at 30°, ali-
quots containing approximately 6 X 10° cells were
transferred to fresh medium (100 cc.) containing
the antigen in 0.19 concentration and reincubated
for forty-eight hours. The cells were centrifuged,
washed with water, and cytolyzed with sand and
ether. The cytolyzates were each extracted with
25 cc. of 59, sodium chloride solution, and the ex-
tracts were cleared by centrifugation, and stirring
with a little Filter-Cel. In the majority of
twenty-five of such preparations tested by a micro-
precipitin test,'® homologous precipitin reactions
were positive.

Precipitin extracts which gave macro tests were
obtained by transferring cells each forty-eight
hours to fresh medium containing the same anti-
gen. The precipitates of Table I were centri-
fuged, washed with water, dried, and weighed.
Iodo egg albumen!' and 4-arsonobenzeneazo
casein'? were used in this set of tests.

TaBLE 1

PrECIPITIN TESTS OF EXTRACTS FROM YEAST
—Antibody extract8 (5 cc.)—

Anti-

Antiiodo  arsono-

Con- egg benzene-

Antigen in trol,b albumen, azo casein,

solution (1 cc.) mg. mg. mg.
None (19, NaCl) 0.3 0.4 0.4
Iodo egg albumen .0 11.6 0.4
4-Arsonobenzeneazo casein .0 0.2 9.7

¢ Two transfers in this set. ¢ Cells grown in absence
of any antigen. Tests were incubated three hours at
37°, stood overnight in icebox, centrifuged eight hours later,
All figures are averages of duplicates.

The strength of precipitin extracts varied con-
siderably in experimentation during twelve
months; differences in simultaneous cultures
suggested that the variability was primarily bio-
logical.

A widening in outlook on the occurrence of the
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