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Fig. 1.—Formation of NO;-N from nitrogen in ultrasonic
field.
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Fig., 2.—Formation of NO;-N from nitrogen in ultrasonic
field.

lessening of the formation of hydrogen peroxide
below pH 4. The question is then not about the
diminishing of the formation of hydrogen perox-
ide but about the consumption of hydrogen perox-
ide to the oxidation of nitrite to nitrate. This
idea could be proved correct when we found the
inhibitory effect of hydrogen and carbon monoxide
on the nitrogen fixation (Fig. 3). In the presence
of hydrogen (formation of nitrite-N inhibited)
hydrogen peroxide is formed in almost equal quan-
tities at pH 1.85 and 6.85.

The inhibitory effect of hydrogen on the nitro-
gen fixation in ultrasonic field is probably due to
the competition of hydrogen and nitrogen for
oxygen. The aerobic fixation of nitrogen in ultra-
sonic fields leads to a nitrogen oxide, e. g., NO or
possibly N,O. Which in fact is the first oxide
formed is not known.

In the biological nitrogen fixation by Azotobac-
ter and leguminous root nodules Wilson and col-
laborators? found the inhibitory effect of hydro-

(2) Wilson and Umbreit, Arch. Microbiol., 8, 440 (1937); Wilson,
Ergeb. Ensymforsch., 8, 13 (1980): Wyss and Wilson, J. Bact., 41,
186 (1941).
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Fig. 3.—Inhibitory effect of hydrogen and carbon mon-
oxide on the fixation of nitrogen at pH 6.8,

5 10

gen. Virtanen? has proposed that the first phase
in aerobic biological nitrogen fixation is oxidative,
and has explained this inhibition similarly to the
present paper as due to the corresponding inhi-
bition of the nitrogen fixation in an ultrasonic
field. Amnaerobic biological nitrogen fixation is not
prevented by hydrogen, and Virtanen, et al.,* con-
sider the reaction then to be a pure reduction.

A detailed account will be published in Acta
Chemica Scandinavica.

(3) Virtanen, Ann. Rev. Microbiol., 2, 485 (1948).

(4) Virtanen and Hakala, Acta Chem. Scand., in press.
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MOLECULAR REARRANGEMENTS IN THE
STEROLS. VI. THE PREPARATION OF Epi-i-
CHOLESTEROL AND ITS ACID REARRANGEMENT
PRODUCT

Str:

The present accepted structure of -cholesterol
(I) was first proposed by Wallis, e al.,! and later
confirmed by him and his co-workers.? The

R
CH,

e |

OH
I

formation of these ¢-steroids has since been shown?

(1) Wallis, Fernholz and Gephart, THIs JourNar, 89, 137 (1937).

(2) Ford, Chakravorty and Wallis, sbid., B9, 1415 (1937); 60, 413
(1938); Ladenburg, Chakravorty and Wallis, sbid., 61, 3483 (1939).

(3) Henry Gilman, "Treatise of Organic Chemistry,” 2nd ed.,
Vol. 2, 1943, p. 1383.
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to be a general property of all steroid compounds
having a 8 hydroxyl at C; and a double bond at
Cs—Cs.

Recently we have succeeded in preparing the
epimer of i-chloesterol, which we shall now desig-
nate as epi-i-cholesterol by the reduction of -
cholestane-6-one with lithium aluminum hydride.
This compound melts at 80.5-81.5° and has a
specific rotation, [«]*p +480.9, ¢, 1.83 (CHClI3)
(Anal. Caled. for Cy;HyiO: C, 83.85; H, 11.92.
Found: C, 84.08; H, 11.90). Our experimental
results show that on ¢-cholesterol is formed in the
reduction. Chromic acid oxidation of epi-i-
cholesterol in the cold gives ¢-cholestanone (m. p.
96.5-97.5°), [a]??D 4+44.9, ¢, 0.7 (CHCl;), show-
ing no depression in melting point when admixed
with an authentic sample of z-cholestan-6-one.

The result of the acid rearrangement of epi-i-
cholesterol supports the concept of a unimolecular
mechanism as developed in this Laboratory and
elsewhere.* The rearrangement in acetic acid
solution in the presence of sulfuric acid followed
by alkaline hydrolysis of the acetate and separa-
tion by digitonin yields cholesterol in 979, yield.
No epi-cholesterol is produced.

Further investigation of the properties of this
new and highly interesting compound is being
continued and the results will be reported at a
later date.

(4) Winstein and Adams, THis JourNaL, T0, 838 (1948); Hafey,

Halsey and Wallis, Science, 110, 474 (1949); see also C. W. Shoppee,
J. Chem. Soc., 149, 1147 (1946).
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BIOCYTIN, A NATURALLY-OCCURRING COMPLEX
OF BIOTIN
Sir:

The biotin content of natural products has been
studied by Wright and Skeggs' employing Lacto-
bacillus caser and Lactobacillus arabinosus as assay
organisms. In the case of some soluble natural
products, especially those originating from the
autolysis of actively metabolizing material such
as, for example, yeast extract, the results with

Fig. 1.—Crystalline biocytin.

(1) Wright and Skeggs, Proe. Soc. Expt. Biol. Med., 56, V5 (1944).
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Lactobacillus caseir were considerably higher than
were those obtained with Lactobacillus arabinosus.
After acid hydrolysis the results obtained with
Lactobacillus caser were unchanged but the re-
sults obtained with Lactobacillus arabinosus then
equalled those obtained with Lactobacillus case.
The existence of a naturally-occurring complex
of biotin is thus indicated. The term bio-
cytin (Gr. Koros, cell) has been used to designate
this biologically active compound, which appears
to contain biotin as a moiety.

Biocytin is available as a source of biotin to
Lactobacillus delbriickiz LDs, Lactobacillus acido-
philus, Streptococcus fecalis R, Neurospora crassa,
and Saccharomyces carlsbergensis in addition to
Lactobacillus caser. Biocytin is unavailable prior
to hydrolysis to Lactobacillus pentosus, and
Leuconostoc mesenteroides P-60 as well as Lacto-
bacillus arabinosus. Digestion with pepsin, tryp-
sin, papain, takadiastase, mylase or polidase does
not affect the availability of biocytin for Lacto-
baci!lus arabinosus. Biocytin is heat stable, avidin
combinable, and readily dialyzable. When acid
is employed as a means of hydrolyzing biocytin
to biotin or its microbiological equivalent for
Lactobacillus arabinosus, mineral acid of at least
3 N at 120° for one hour is essential for anything
approaching quantitative hydrolysis.

A process for the purification of biocytin from
yeast extract that depends largely on adsorption
and elution techniques, solvent partition, and
counter-current distribution has been developed.
The extracts derived from over ten tons of yeast
have been processed in this research on biocytin
purification. We were successful in isolating a
few milligrams of crystalline material. Difficul-
ties were then encountered in obtaining more crys-
talline material, and when attempts were made to
recrystallize the available material contaminating
gummy impurities were hard to remove and re-
sulted in low yields of recrystallized material.
The substance itself does not crystallize readily.
Now we have obtained 1.5 mg. of recrystallized
material (Fig. 1) which melts at 230-240° (dec.).
This material on hydrolysis yields 40 = 49, of
biotin by microbiological assay, in addition to
exhibiting microbiological properties characteris-
tic of biocytin. Countercurrent distributions of
highly purified material show the presence of
only one biologically active substance. Thus, the
crystalline material appears to be biocytin.
When a larger amount of crystalline material
becomes available, attempts will be made to com-
plete the chemical and biological characterization
of the compound.
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