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The 5,6-0-alkylidene derivatives of ascorbic acid are important inter-
mediates in the synthesis of the 2- and 3-sulfate and phosphate esters of
this compound. Recent work in this laboratory and a report by Mead and
Finamore? indicate that a sulfate ester of ascorbic acid is present in bio-
logical systems. In developing a synthesis of these compounds, we found
that existing procedures for the preparation of 5,6-0-alkylidene deriva-
tives were in various ways unsatisfactory for our purposes. For example,
the only available preparation for the benzylidene derivative gave a 12%
yie]d.3 The procedures for the only known remaining isopropylidene and
cyclohexylidene derivatives appeared too inconvenient or too frequently
gave lower yields than reported, in our hands.4’5 This prompted our

search for a more suitable method.
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We now report the synthesis of the 5,6-0-benzylidene, cyclopentylidene
and isopropylidene derivatives of L-ascorbic acid by application of the
orthoformate method so successfully used by Chladek and Smrt in their pre-
paration of the cyclohexylidene, isopropylidene, cyclopentylidene and
p-anisylidene derivatives of ribonucleosides.® The method consists of dis-
solving the ascorbic acid in dry dimethylformamide (DMF), adding a stoich-
jometric amount or up to a double molar amount of the aldehyde or ketone,
followed by a two to four fold excess of ethyl orthoformate and a catalytic
amount of trifluoracetic acid. The reaction is run at room temperature.
Yields appeared high, 80% or above, as judged visually from TLC analysis.
The course and extent of the reaction was followed by this means in order
to determine the best point to begin work-up. For example, a TLC analysis
of the benzylidene after one hour reaction time indicated about a 90% con-
version. After stripping off the volatile components under good vacuum
(150 microns or better) at no higher than 40°, a TLC analysis of the syrupy
residue showed the complete disappearance of the ascorbic acid indicating
a quantitative conversion. The light colored unpurified product was used
directly in the next reaction. Proof of the benzylidene derivative was
obtained by the melting point of recrystallized material from benzene and
TLC agreement with that in the only existing literature report.3 It needs
to be mentioned that the benzylidene group is very sensitive to removal by
hydrolysis in the presence of an acid such as benzoic acid which can be an
impurity from oxidation of benzaldehyde. For this reason and from a prac-
tical standpoint, recrystallization for this compound is not recommended in
serial synthesis work., If recrystallized pure material is absolutely neces-
sary, then one must use completely dry benzene and work in a dry box. Even

so, recrystallization is slow and difficult.
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The isopropylidene derivative prepared by the orthoformate method was
identified by a TLC comparison with a sample prepared by the Salomon
method.4 The preparation of the new cyclopentylidene derivative was indi-
cated by its position on the chromatogram relative to the other derivatives.
The compound remains to be isolated, purified and further characterized.

The TLC analysis used the solvent system chloroform, methanol and water
(65:25:4). Brinkman precoated Silica Gel Fpgy plates, both 10 and 20 cm
lengths, were employed. Detection was with iodine vapor and uv. Rg values
were 0.38, 0.40, 0.30 respectively for cyclopentylidene, benzylidene and
isopropylidene derivatives and 0.10 for L-ascorbic acid.

EXPERIMENTAL
5,6-0-Benzylidene-L+~Ascorbic Acid.” A solution of 0.880 g (5 mM) of

L-ascorbic acid in 5 ml of DMF (distilled, dried over Py0g5 and redistilled)
was treated with 0.65 ml1 (5 mM) of dried, redistilled benzaldehyde, 3 ml
(20 mM) of ethyl orthoformate and about 5 drops of trifluoracetic acid.
The reaction mixture was allowed to stand at room temperature with occa-
sional shaking and sampled periodically for TLC analysis. After 1 hour
when the reaction was nearly complete, the mixture was transferred to a
Roto-Vac and the volatile components were removed under 150 micron or
better vacuum at about 40°. The resulting syrup has been used directly in
sulfation procedures. For identification, the 5,6-0-benzylidene ascorbic
acid was recrystallized from very dry benzene. The recrystaliization pro-
ceeded slowly over a period of at least a week with only a very small
amount of product obtained. The melting point after one such recrystalli-

zation was the same as the literature reported value, 167-168° C.
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