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A Study of the Scission of Ethylene Oxide Ring in
o-Methyl 2,3-Anhydro-4,6-benzylidene-D-
allopyranoside by Sodium Benzylate®

The anhydro sugarsm; as a group of substances, can be divided into
three types according to their size of oxide ring; they are (a) ethylene oxide
type, (b) butylene oxide type and (c) glycosan type. They behave quite dif-
ferently towards hydrolyzing reagents and among them, the anhydro sugars
of the ethylene oxide type react with both acid and alkaline hydrolyzing
reagents. They are useful in synthetic works.

a-Methyl 2, 3-anhydro-4, 6-benzylidene-D-allopyranoside ( I ), proba-
bly one of the earliest prepared anhydro sugars of the ethylene oxide type,
was first obtained by Robertson and Griffith™through a series of reactions
starting from glucose. Robertson and Whitehead™ then observed that the
action of potassium hydroxide opened its ethylene oxide ring to give a-
methyl 4, 6-benzylidene-D-altropyranoside ( Ia). This reaction was repeat-
ed by Richtmeyer and Hudson™', who found that the yield of ( [a) was
84 %, together with a 7% yield of another sugar which was proved to be a-
methyl 4, 6-benzylidene-D-glucopyranoside ( la). The product of its reac-
tion with sodium methoxide!™ was an 87% yield of a-methyl 2-methyl-4, 6-
benzylidene-D-altropyranoside ( Ib), but the respective 3-methyl D-gluco-
side was not isolated. Furthermore, ammonia™ and sodium thiomethoxide™
reacted with ( I ) to give also the corresponding D-altrosides in predominant
quantities ( Ia) (R=NH, and R=SCH, respectively).

It is therefore possible to transform one sugar to another through the

formation of an anhydro sugar followed by its scission with an alkaline or

(D Co-worker ;Basil Lythgoe (Cambridge University, England); Reprinted from: Acta
Seientia Sinica, 1953, No. 2, 68~74.
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acid hydrolyzing reagent.

The above reaction products show that the opening of the oxide ring by
potassium or sodium hydroxide generates two hydroxyl groups, whilst the
action of sodium methoxide produces one hydroxyl and one methoxy group
(as with regards to the direction of the opening of the ring and its accompa-
nied Walden inversion, see[1]). In the latter reaction the methyl residue in
the methoxy group produced can function as a protecting group, but, unfor-
tunately, it has not been possible to remove the methyl residue from the
methoxy group in a sugar without affecting the molecule as a whole.

It has been observed that the benzyl ethers can be split by catalytic hy-
drogenation into a molecule of alcohol or phenol and a molecule of toluene™”.
Freudenberg and his co-workers™showed that the benzylidene residue in a
sugar, e.g. like (1) can be removed as toluene by catalytic hy-
drogenalysis. It is the purpose of the present work to investigate whether
sodium benzylate can be substituted for sodium methoxide so that the scis-
sion of the ethylene oxide ring should give rise to one hydroxyl and one ben-
zyloxy group, the latter of which should be expected to split by catalytic hy-
drogenation to yield a free hydroxyl group and a molecule of toluene.

The experimental results showed that the sodium benzylate reacted in
the same manner as sodium methoxide and the benzyloxy group formed
could be easily split by catalytic hydrogenation at room temperature.

The easily accessible a-methyl 2,3-anhydro-4, 6-benzylidene-D-altropy-
ranoside ¢ 1 ), which can be prepared from a-methyl D-glucoside in three

stages of reactions”, was used in the experiment. Using benzyl alcohol as



