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THE UNEXPECTED INTRAMOLECULAR C-ARYLATION OF
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A USEFUL 1,2-CIS-C-GLYCOSYLATION REACTION
0. R. Martin
Department of Chemistry, State University of New York at Binghamton,

Binghamton, New York 13901, USA

Summary: Upon treatment with tin(IV) chloride, perbenzylated glycofuranosyl
acetates such as 3 or 6 undergo an unusual, intramolecular a-C-arylation result-
ing from the internal Friedel-Crafts alkylation of the 2-O-benzyl substituent.

Per-O-benzylated glycofuranosyl acetates such as 3, or the corresponding methyl
glycoside 1, are useful starting materials for the synthesis of 0- and C-glyco-
sides 1'2, owing, in particular, to the stability and ease of removal of the
benzyl protecting groups. However, in the course of our studies on the C-
rate derivatives wit
have discovered that these benzylated glycofuransosyl acetates are prone to an
easy intramolecular reaction, in the presence of a Lewis acid, leading to the
creation of
ring of the 2-0-benzyl substituent. We wish to report, in this communication,
the first results of our investigations on this reaction.

Treatment of tri-O-benzyl-B-D-ribofuranosyl acetate 33, prepared by acetyla-
tion of 2“, with tin(IV) chloride (1 equivalent) in methylene chloride at room
temperature (2h) afforded a crystalline product, 55'6, in fair yield (46% after
chromatographic separation and crystallization). This compound, which has
a chromatographic mobility almost identical to that of the starting material, is
characterized by the absence of hydroxyl and carbonyl absorptions on its in-
frared spectrum, and by a molecular lon peak at m/z 402 on its mass spectrum:

this indicates a composition (C,¢H,:0,) corresponding to the loss of a molecule
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of acetic acid from the starting material, 3. However, owing to the absence of
C=C absorption on its infrared spectrum, as well as to its inertness toward
permanganate oxidation, compound 5 does not have the structure of the furanoid
glycal derived from 3: this unsaturated derivative, namely 1,4-anhydro-2,3,5-
tri-grbenzyl—D-erythro—pent—1—enitol, has indeed properties 7,8 completely dif-
ferent from those of 5. As shown by its p.m.r. spectrum, compound 5 contains
only 14 aromatic protons and lacks a normal anomeric proton: these features can
be explained only by the existence of a carbon-carbon bond between the anomeric
carbon and the nearest phenyl group. In view of the conditions of the re-
action and the nature of the molecular system, the creation of such a bond is
entirely justified: activation of the acetoxy group of the starting material by
the Lewis acid may lead indeed to an intermediate oxonium ion such as Y4, which,
in absence of external nucleophile, can readily recarrange into 5 by an intra-

molecular Friedel-Crafts-type alkylation of the 2-O-benzyl group.
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Interestingly, compound 5 has already been mentioned in the literature,
with, however, an incorrect structure: according to Winkley 9, the reaction of
tri-0-benzyl-D-ribofurancsyl bromide with mercuric cyanide gives, as by-product,
a compound having physical properties (only m.p. and m.s. data reported) iden-

tical to those of 5; the structure of this compound, tentatively identified as

the dehydrobromination product (furanoid glycal), should therefcre be revised.

—

Under identical conditions, trijg—benzyl—L—arabinofuranosyl acetate 710 (3:

a/B ratio), prepared by acetylation of commercially available 6, was converted
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into annulated C-glycoside 8! as major product (60%) as well as into partially
debenzylated derivative 912 (21%, isolated yields). These results demonstrate

the high overall yield of the intramolecular C-arylation reaction.

OR SnCly
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under similar conditions, gave a complex mixture from which a compound (m.p. 72-759)
has been isolated in low yield. This compound has undoubtedly the structure of

an intramolecular C-arylation product, but needs further investigation. The
complexity of the mixture seems to be due primarily to the partial debenzylation

of the final product(s).

These unexpected results thus demonstrate the high reactivity of the 2-0~

benzyl substituent of perbenzylated carbohydrate derivatives under Lewis acid-

catalyzed O- and C-glycosylation conditions. As the first examples of partici-

pation of benzyl groups in reactions at the anomeric center, these C-arylations
provide a novel, simple methodology for stereospecific 1,2-cis-C-glycosylation.
Furthermore, they give ready access to complex isochroman derivatives, a hetero-
cyclic system for which very few synthetic methods are available. Further
elaboration of the polyheterocycles and extension to substituted benzyl groups

are currently under active investigation and the results will be reported shortly.
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