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Vitamin B,, contains one e¢yano group bound coordina-
tively to the cobalt atom. Vitamin B,,,, however, does not
contain this group.

During an oxidation of vitamin By, in dilute sulfurie
aeid solution at 0° C with potassium permanganate, the

- characteristic odor of hydrogen-eyanide was noted. The

solution was distilled, and the distillate examined for the
presence of cyanide, using the copper-benzidine (2) and
the ferrous sulfate tests (8). Both were positive. In
another oxidation, earried out in a closed system, a solu-
tion of 49.1 mg of vitamin B, in 5 ml of 0.75 N sulfuric

" acid was stirred in an ice bath during the dropwise addi-

tion of 3.5 ml of 2% potassium permanganate solution.
The reaction mixture was warmed to 75°, and nitrogen
was bubbled through the solution. The exit gases were
passed into dilute sodium hydroxide solution. A volu-
metric determination of the hydrogen cyanide evolved (4)
gave a value of 0.66 mg, corresponding to 0.67 mole/mole
of vitamin B,,.

Hydrogen cyanide was also liberated readily upon
heating solutions of vitamin B,, in hydrochloric or
aqueous oxalic acid. In the presence of saturated aqueous
oxalic acid, 0.96 mole of hydrogen cyanide was liberated
per.mole of the vitamin when the solution was boiled
under reflux for 5 hr. Due to simultaneous hydrolysis
of the cyanide, its yield was somewhat lower when hydro-
chloric acid was employed. No cyanide could be detected
when: vitamin B,, was warmed with dilute sulfuric acid
under the same conditions used for its liberation by hy-
drochloric or oxalic acid.

Since chloride and oxalate are known to coordinate

readily with cobalt, while sulfate shows only a slight

tendency to enter in coordination complexes with this
metal (7), it seems probable that the eyanide group in
vitamin B,, is a member of the cobalt coordination eom-

‘plex, and that it may be displaced from the coordination

sphere by anions with strong coordination tendencies.
No cyanide could be detected when pure vitamin By,

1 The authors are indebted to N. R. Trenner and his asso-
ciates for the infrared studies on vitamins B,, and B,,,.
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was treated with oxalic acid solution. Vitamin B,
possesses an absorption band at 4.69 p in the infrared
region, which may be aseribed to the presence of a carbon-
nitrogen triple bond; but this band does not appear in
the absorption spectrum of vitamin By,,. Vitamin B,
and vitamin By, are apparently identical (4); and the
absence in the infrared spectrum of vitamin B, of a
band that is present at 2,140 em™ in the spectrum of
vitamin B,, has been observed by others (1). It has
been reported (8) that vitamin B,., does not differ greatly
in its composition from vitamin B, One significant
difference is the presence of a coordinatively bound cyano
group only in the latter compound.

The extreme lack of toxicity of vitamin B,, (6) in-
dicates that the cyano group is tightly bound within the
coordination complex. Dose levels of 1,600 mg/kg, both

-intraperitoneally and intravenously in mice, produeed no

deaths or toxic manifestations. This dose level corre-
sponds to 112,000,000 times the daily human dose of 1 pg
of vitamin B,, listed in the U. 8. Pharmacopeia.
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It has heen found that a cyano group (1) is present in
the vitamin B, cobalt coordination complex, but not in

1We are indebted to R. N. Boos for titrations and analyti-
cal data, to James P. Dux for determination of refractive in-
dices, to David Hendlin, Margaret Soars, and John Lally for
microbiological assays, and to T. J. Webb and J. B. Conn for
their advice and helpfiil discussions.
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