TaBLE 11
GROWTH-PROMOTING ACTIVITIES OF HYDROGENATED CoM-

POUNDS
Transmission, 9,
Hydro- Hydro-
genated Hydro- genated
N1, genated A-
methyl aminop- methop-
wg. /10 ml.  PGA terin terin
For S. faecalis R. 0.1 100 a3 100
1.0 100 36 100
.0 68 25 100
1000 66 26 100
For L. citrovorum S081 0.1 90 91 01
1.0 92 90 93
10,0 90 T 94
100.0 78 33 90

The hydrogenated materials were also tested as
growth factors for Streptococcus faecalis R. and Leu-
conostoc citrovorum 8081. For the former organism,
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the same basal medium was used as was used for
the mhibition studies but no folic acid was added.
For the latter organism, the basal medium and
technique of Sauberlich® were used with the excep-
tions that no supplementary glycine and alanine
were used and a Lumitron colorimeter with a 660
my filter was employed. Turbidity was determined
after 17 hours. Data are given in Table II. Itis
quite likely that the growth-promoting activity is
due to an impurity in the original compound as sug-
gested by Weygand.
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A NEW METHOD FOR THE PREPARATION OF THIO
ACIDS AND APPLICATION TO PEPTIDE CHEMISTRY

Sir:

Although Pawlewski! demonstrated that thio
acids were very active acylating agents, the meth-
ods of preparation which have been available
heretofore? have not been suitable for making the
acylaminothio acids which could be useful in pep-
tide synthesis. By passing hydrogen sulfide into
a solution of the mixed anhydrides,®** RCOO-
COOC,Hg, in methyvlene chloride with an equivalent
of triethylamine at —20° and warming to room
temperature, we have obtained the thio acids,
RCOSH.

In this manner we have prepared, in addition to
thioacetic and thiobenzoic acids, p-phenyvlthio-
benzoic acid, 889, yield (from the carboxylic acid),
m.p. 90-92° (Anal. Caled. for C3H;008: C, 72.89;
H, 4.71; S, 14.94. Found: C, 72.86; H, 4.83; S,
15.09); thiohippuric acid, 709 yield, m.p. 98-100°
(Anal. Caled. for CoHNO,S: C, 53.39; H, 4.65;
N, 7.18; S, 16.40. Found: C, 55.30; H, 4.69;
N, 6.79; S, 15.99); phthaloylthioglycine, 459,
vield, m.p. 114-116° (4dnal. Caled. for C;pH:NO;S:

(1) Br, Pawlewski, Ber., 31, 661 {1898);
(1902),
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(4) T. Wieland, W, Schiifer and E. Bokelmann, 4Ann., 5§73, 08
(1951), prepared RCOSC¢H; by addition of CsHiSH to the mixed
anhydride.

(8) H. Adkinsand Q. B, Thompson, TaIs JourNaL, T1, 2242 (1049),

prepared thiobenzoic acid by passing HsS into dibenzoyl sulfide in
pyridine.

84, 657 (1901); 36, 110

C, 54.30; H, 3.19; S, 14.47. Found: C, 54.52;
H, 3.32; S, 14.21).

When thiohippuric acid was warmed to 90-110°
in dimethylformamide with d,/-alanine in a nitro-
gen atmosphere, hydrogen sulfide was rapidlvy
evolved and there was obtained a 709 yield of
hippuryl-alanine, m.p. 200-201.5°% and giving the
correct elemental analysis.

Upon treatment of thiohippuric acid with Raney
nickel which had been deactivated over acetone’
there was obtained in one experiment, a 30% yield
of hippuraldehvde,® isolated as the 2,4-dinitro-

phenylhydrazone, m.p. 200-202° (Anal. Caled.
for CsHuN:sOs: C, 52.48; H, 3.82; N, 20.40.

Found: C, 52.63; H, 3.78; N, 20.18).
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THE SYNTHESIS AND REACTIONS OF N-ACYL
THIOL AMINO ACIDS

Sir:

Recent evidence that enzymatic acylations in-
volve thiolacid derivatives as activated inter-
mediates! has stimulated interest in similar thiol
analogs of amino acids as possible participants in
the physiological synthesis of peptides. By two

(1) For example, acetyl coenzyme A is considered to be a key inter-
mediate in biological acetylations; F. Lynen, E. Reichert and L. Rueff,

Ann,, 874, 1 (1951); T. C, Chou and R, Lipmann, J. Biol. Chem,. 198,
89 (1952).



