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Propargylglycine.—The diethyl propargylformamido-
malonate was hydrolyzed by refluxing 2.4 g. (0.01 mole) 
of the ester with 24 ml. of 8% sodium hydroxide for four 
hours. The mixture was diluted to 100 ml. with water 
and passed through a column of Duolite C-10H which re
moved all the base. The effluent was subsequently passed 
through a column of Duolite A-2 which removed the formic 
acid produced. The resulting solution was concentrated 
in vacuo, decolorized with Darco G-60, and on addition of 
acetone, the amino acid crystallized. The yield was 
88.5%. An analytical sample of propargylglycine was 
obtained from water and acetone, m. p. 243° with decom
position. 

Anal. Calcd. for C6H1O8N: C, 53.09; H, 6.24; N, 
12.39. Found: C, 53.24; H, 6.20; N, 12.47. 

Norvaline.—Hydrogenation of 113 mg. (0.001 mole) of 
propargylglycine in the presence of Adams catalyst, at 28° 
and 1 atmosphere, required 0.00207 mole (104% of 
theoretical) of hydrogen and produced 100 mg. of norva
line, which melted with decomposition at 297° in a sealed 
tube; the benzoyl derivative prepared as above, m. p. 
150-151°. 

Microbiological Tests.—Propargylglycine was tested as 
an inhibitor of the growth of Escherichia colt, strain 9723 
and Saccharomyces cerevisiae, strain 139 .* To inhibit the 
growth of these microorganisms, to 50% of normal 
growth, required 4 micrograms per 7.5 ml. of medium for 
S. cerevisiae and 65 micrograms for E. coli. According to 
these data propargylglycine is more active than allylglycine 
for yeast but less active for the inhibition of E. coli. 

(6) The methods employed and the test organisms were the same 
as those previously described. *» 
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N^-NITROSOPTEROYLGLUTAMIC ACID 
Sir: 

The action of nitrous acid upon 2-amino-
pteridines has led to destruction of the ring sys
tem,1 desamination in the 2-position,2 and simul
taneous desamination of the 2-position and 
nitrosation on the nitrogen atom in the 10-
position of pteroic acid.8 "Folic acid" concen
trates from natural sources4 were inactivated by 
nitrous acid under the conditions of the Van 
Slyke determination.6 These experiments in
volved the use of excess nitrous acid and tem
peratures ranging from "room temperature" to 
100° or higher. 

We wish to report that pteroylglutamic acid in 
cold hydrochloric acid solution reacts quantita
tively with one mole of nitrous acid to form N10-
nitrosopteroylglutamic acid, which precipitates 
from the reaction mixture as a white solid. 

N 10-Nitrosopteroylglutamic acid gives a positive 
Liebermann nitroso reaction. The nitroso group 
can be removed by treatment with phenol and 
hydrochloric acid, and pteroylglutamic acid thus 
regenerated. 

Under substantially the same conditions, the 
(1) Schopf and Kottler, Ann, 539, 134 (1939). 
(2) Wieland, et al., ibid., 507, 243 (1933); Wittle, et al., T H I S 

JOURNAL, 69, 1780 (1947); Taylor and Cain, ibid., 71, 2538 (1949). 
(3) Wolf, el al., ibid., 69, 2758 (1947). 
(4) Mitchell and Williams, ibid., «6, 272 (1944). 
(5) Van Slyke, J. BM. Chem., 16, 121 (1913). 

following give N10-nitroso compounds: pteroyl-
a-glutamylglutamic acid6; pteroyl-7-glutamyl-
Y-glutamylglutamic acid,7 9-methylpteroylglu-
tamic acid,8 4-aminopteroylglutamic acid,9 2-
dimethylaminopteroylglutamic acid,10 and 4-(l-
piperidyl)-pteroylglutamic acid.10 

Neither 2 - amino - 4 - hydroxy - 6 - methylpteri-
dine,11 2,4-diamino-6-methylpteridine,9b nor 
N10-methylpteroylglutamic acid12 react appreci
ably with nitrous acid under these conditions. 

In a typical experiment, 4.4 g. of pteroyl
glutamic acid (90% purity,13 0.5% p-amino-
benzoylglutamic acid, 8% H2O) was dissolved in 
50 ml. of concentrated hydrochloric acid, and 
cooled to 5-10° by the addition of ice. Then 
0.7 g. of sodium nitrite dissolved in a little water 
was added slowly. A white precipitate formed, 
which was filtered, washed, and dried to give 3.2 
g. of N'°-nitrosopteroylglutamic acid. One gram 
of this dissolved in 25 ml. of 5 N sodium hydroxide 
was clarified with activated charcoal. On stand
ing the sodium salt crystallized. It was collected, 
dissolved in water and precipitated with acid, 
filtered, washed, and dried two hours at 100° (2 
mm.). Anal. Calcd. for C19H18N8O7: C, 48.5; 
H, 3.83; N, 23.8. Found: C, 48.9; H, 4.77; N, 
24.05 (corrected for 3.8% ash). 

Through the courtesy of our colleagues, Dr. 
B. L. Hutchings, and Dr. J. J. Oleson, of the 
Lederle Laboratories Division, American Cyan-
amid Company, N10-nitrosopteroylglutamic acid 
has been tested in a preliminary way in the 
nutrition of 5. faecalis R and the chick, and in 
both cases appears to be equivalent to pteroyl
glutamic acid. 

(6) Mowat, et al., T H I S JOURNAL, 70, 1096 (1948). 
(7) Booths,Hal..ibid.,70 1099(1948). 
(8) Hultquist, et at., ibid., 71, 619 (1949). 
(9) (a) Seeger, Smith and Hultquist, ibid., 69, 2567 (1947) 

(b) Seeger. et al., ibid.. 71, 1753 (1949). 
(10) Roth, Smith and Hultquist, in press, 
(11) Mowat. et al., T H I S JOURNAL, 70, 17 (1948). 
(12) Cosulich and Smith, ibid., 70, 1922 (1948). 
(13) Hutchings, et al., J. Biol. Chem., 168, 705 (1947). 
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STEROLS. VIII.1 17a-HYDROXYPROGESTERONE 
AND 17a-HYDROXY-l 1 -DESOXYCORTICOSTERONE 
Sir: 

Recently we reported1 the facile preparation of 
16,17-oxidoprogesterone from 16,17-oxido-5-preg-
nene-30-ol-2O-one acetate (I). We now wish to 
record the use of I as an intermediate for a new 
and very simple partial synthesis of both 17 a-
hydroxyprogesterone and 17a-hydroxy-ll-desoxy-
corticosterone acetate (V) (acetate of Reichstein's 
Compound S). The reactions as applied to the 
latter are schematically presented by formulas 
I —* V. A treatment of 16,17-oxidoprogesterone 

(1) For paper VII in this series see T H I S JOURNAL, 71, 756 (1849) 
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similar to that given IV produced 17a-hydroxy-
progesterone. 

16,17-Oxido-5-preg- Br2, HBr 
nene-3/3-ol-20-one >• 

acetate (I) Br2 

(I) 
CH2Br 

AcO 

HO 
(III) 

CH2OAc CH2OAc 

The smooth cleavage of the oxido compounds 
by hydrogen bromide, the clean reductive removal 
of bromine from the resulting bromohydrins by 
Raney nickel, and the good yields encountered 
at every step make these hitherto difficultly ac
cessible cortical hormones readily available. 

16,17-Oxido-5-pregnene-3/S,21-diol-20-one 21-Acetate 
(III).—From 16,17-oxido-5-pregnene-3/3-ol-20-one acetate 
by treating first with one molar equivalent of bromine 
in acetic acid-carbon tetrachloride, then with hydrogen 
bromide in acetic acid followed by a second molar equiva
lent of bromine. Then hydrolysis with hydrogen bromide 
in methanol-benzene, treatment with sodium iodide in 
benzene-ethanol and finally with potassium acetate in 
acetone gave needles from acetone-petroleum ether, m. p. 
190-192°; Ia]24D + 1 5 ° (chloroform). Anal. Calcd. 
for C25H32O6: C, 71.11; H, 8.30. Found: C, 70.86; 
H, 8.33. 

16,17-Oxido-4-pregnene-21-ol-3,20-dione Acetate (IV). 
—By the Oppenauer oxidation of I I I ; prisms from ether-
petroleum ether, m. p . 170-172°; [ « ] 2 5 D +167° (chloro
form). Anal. Calcd. for C28H30O6: C, 71.48; H, 7.82. 
Found: C, 71.82; H, 8.23. 

17a-Hydroxy-ll-desoxycorticosterone Acetate (V).— 
From IV with hydrogen bromide in acetic acid, followed 
by reduction with Raney nickel in ethanol; needles from 

methanol, m. p . 235-238" (sinters 230°), no depression 
with material isolated from a natural source2; [a]24D 
+ 114° (acetone). Anal. Calcd. for C23H32O5: C, 71.11; 
H, 8.30. Found: C, 70.94; H , 8.28. 

(2) We a.re indebted to Dr. Marvin H. Kuizenga of The Upjohn 
Laboratories for a sample of this material. 
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ELECTRON DEFICIENT COMPOUNDS. IV. THE 
STRUCTURE OF HEXAMETHYLDIPLATINUM 

Sir: 
The reaction (CHs)3PtI + K was presumed to 

yield (CHa)3Pt-Pt(CH3)S.1 A recent explana
tion of electron deficient bonding2 suggests that 
since Pt IV has six low energy orbitals, d2sps, the 
configuration about platinum should be octa
hedral, requiring polymerization through elec
tron deficient bonds. 

"Hexamethyldiplatinum" is monoclinic, a0 = 
17.35, b0 = 18.99, C0 = 17.79 kX„ /3 = 116°, 
space group from Weissenberg diagrams, P2i/c. 
The observed density, 3.65, requires 48 Pt-
(CH3)3 per unit cell. There can be only 2 or 
4 crystallographically equivalent • atomic ag
gregates per unit cell. In molecular crystals 
these aggregates are almost invariably the mole
cules, so that the unit cell and density data in
dicate a minimum molecular size of [(CHs)3Pt]12. 
Our data do not exclude continuous chains. 

Patterson functions, P{x,z) and P(x,y), have 
been calculated, each involving about 125 re
flections. All important peaks of P(x,z) (Fig. 1) 
are interpreted, even as to heights, in terms of 
16 platinum positions. Since h is even except 
for 13 weak reflections, there is a pseudo eight
fold set of positions: x,z; x,z; X1

1Z2 + s/ ^.1A — z; 
1A + x,z; 1A - x,z; 1A + *,7* + */ 1A - *.7» -

Fig. 1.—Patterson projection, P(xz) for "Hexamethyldi
platinum." 

(1) H. Gilman and W. Lichtenwalter, T H I S JOURNAL, 61, 957 
(1939). 

(2) R. Rundle, ibid., 69, 1327 (1947); / . Chcm. Phys.. 17, 671 
(1949). 


