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THE CHEMISTRY OF VITAMIN E. III
PERMANGANATE OXIDATION OF
ALPHA TOCOPHEROL

FERNHOLZ, on the basis of his degradation studies,
proposed for the structure of alpha tocopherol
formula I:
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Formula I

By oxidizing alpha tocopherol with chromic anhydride
in acetic acid solution, a lactone Cy1Hy,0, was ob-
tained. The origin of such a lactone is easily ex-

plicable on the theory that alpha tocopherol contains-

a chromane ring; if alpha tocopherol contained a
coumarane ring, a beta hydroxy acid would be ex-
pected. .

Karrer and his co-workers,? by treating pseudo cumo
hydroquinone with phytyl bromide, obtained a syn-
thetie product which apparently is a mixture of alpha
tocopherol and its C-2 epimer. Karrer believed that
this reaction would yield a coumarane rather than a
chromane, and he suggested that Fernholz’s gamma
lactone arose by rearrangement in acid solution. As
example of this rearrangement he referred to work
by Pospjechoff,® Raichstein* and Braun, where beta
hydroxy acids on distillation over 20 per cent. HySO,
were converted to the gamma lactones.

As further support for the chromane structure,
alpha tocopherol was oxidized in acetone solution with
neutral permanganate. No difficulty was experienced
in isolating in good yield the Cy;H,400, lactone in the
form of the benzyl thiuronium salt of its hydroxy acid.
On admixture with the corresponding salt obtained by
the chromic acid oxidation of alpha tocopherol, there
was no depression of the melting point.

Experimental :—1.0 mg of alpha tocopheryl allopha-
nate was saponified in the usual way. To the free
tocopherol, in 50 ce of acetone, was added slowly with
mechanical stirring 1.87 gm (6 moles) of potassium
permanganate. The first 900 mg wére rapidly decolor-
ized; then it became necessary to warm the solution
slightly. When all the permanganate had been added,
the solution was refluxed until the permanganate was
entirely reduced.
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The solution was cooled, diluted with water, and the
manganese dioxide reduced with SO,. A few drops of
HCI were added to make the solution acid to Congo red,
and the reaction mixture was extracted with ether.
The ether was washed with water and then dilute
NaOH to remove free acids. The total neutral frac-
tion weighed 428 mg. This was refluxed with 15 cc
of 4 per cent. methyl alecoholic KOH for one hour,
then diluted with water and extracted with ether. The
ether residue amounted to 238 mg, most of which
could not readily be distilled in a molecular still.

The dilute aleoholic KOH solution was acidified, and
extracted with ether, giving 155 mg of the lactone
fraction. This was distilled in a molecular still at 120
degrees, yielding 117 mg of purified lactone. This was
converted to the benzyl thiuronium salt, giving 105
mg of the salt melting at 116 to 118 degrees which gave
no depression on admixture with the corresponding
salt obtained from the chromic anhydride oxidation of
alpha tocopherol.

Analysis: Caleulated for CogHgzoN,SOz: C 68.45;
H 10.30; N 5.50. Found: C 68.77, 68.56; H 10.27, -
10.10; N 5.67, 5.61.
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