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The reaction of protected 1,2-anhydro sugars with organocuprates provides a new stereocontrolled synthesis of
C-glycosides, the deoxygenation of which affords 2-deoxy-C-glycosides in high yield.

As part of a continuing programme on C-glycosides synthe-
sis,! we describe a new method for stereocontrolled formation
of a C-C bond at the anomeric centre of a glycopyranoside
unit.

Most of the methods for C-glycoside synthesis involve
attack by a carbon nucleophile on a suitably activated
anomeric carbon of protected sugar derivatives. These
methods generally give a mixture of «- and B-anomers
especially when applied to 2-deoxy-glycosyl derivatives, as
neighbouring group participation is not possible in this case.

Opening of an oxirane ring by an organocuprate is known to
proceed anti to the oxygen atom.2 This reaction has been
well documented in carbohydrate chemistry for the prep-
aration of branched-chain sugars.3.4 However, to the best of
our knowledge, no attempts were made with 1,2-anhydro
sugars.  3,4,6-Tri-O-acetyl-1,2-anhydro-«-D-gluco-pyranose
(1)> (Brigl’s anhydride) and 3,4,6-tri-O-benzyl-1,2-anhydro--
D-manno-pyranose (2)6 were chosen as model compounds to
evaluate the synthetic use and the stereochemical outcome of
the title reaction (Scheme 1).

Treatment of Brigl’s anhydride with lithium dimethyl and
diphenyl cuprate in anhydrous ether at low temperature,
followed by quenching with Ac,O afforded the expected
B-p-glycopyranoside (3) (Scheme 2) in moderate yield (see
Table 1). The B-p-configuration was confirmed by a large
coupling constant between 1-H and 2-H (J;, 9.6 or 9.8 Hz)

Table 1.
Starting Organocuprate  Yield= (%) of isolated
Entry material (2.2 equiv.) C-glycosideb-c

1 1) Me,CulLi 65.5¢

2 (1) Me,CuCNLi, 254

3 (1) Ph,CuLi 25

4 (2) Me,CuLi 90

5 (2) Ph,CuLi 70

2 Yield of isolated C-glycoside after purification by flash chromato-
graphy. b Isolated C-glycoside after quenching with Ac,O, unless
otherwise stated. ¢ All compounds gave satisfactory analytical and
spectral data. ¢ Formation of compound (4) in only two cases (entry
1:12%; entry 2: 10%). ¢ C-Glycoside (5) obtained without quenching
with Ac,O.
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Scheme 1

and the absence of an «-p-anomer was verified by g.l.c.
analysis of the crude mixture. In fact several by-products
formed by competitive elimination [3,4,6-tri-O-acetyl-1,5-
anhydro-2-deoxy-p-arabino-hex-1-enitol (4)] or substitution
by iodidet were also formed, isolated, and fully charac-
terised.”

Contrary to previous claims concerning the inertness of
organocuprates in reactions with ester functions, partial
deacetylation of the starting material was observed during the
reaction resulting in the formation of non-identified polar
compounds. So acetylation of the crude mixture was neces-
sary.

With the manno isomer (2), protected by more stable benzyl
groups, the reaction was clean and no by-products were
formed so the yield was near-quantitative even without
acetylation of the product (see Table 1). According to
Fiirst-Plattner’s rules,8 the opening occurred in a trans diaxial
way affording exclusively the «-p-C-glycoside. The differen-
tiation of the C(2) hydroxyl in the resulting C-glycoside
allowed further deoxygenation at that position (Scheme 3).
The 2-deoxy-a-p-C-glycoside (6) was isolated in good yield
(84%) and its configuration was confirmed by 'H n.m.r.
spectroscopy (1-H 8 5.12; J,5,, 4.7 Hz and Jy 5, 3.7 Hz).

The same sequence of reactions applied to 3,4,6-tri-O-
benzyl-1,2-anhydro-«-p-gluco-pyranose (1la) would afford a
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Scheme 2. Reagents: i, R,CuLi, —20 to 0°C, Et,0; ii, Ac,0.
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Scheme 3. Reagents: i, R,CuLi, Et,0; ii, PhOCSCI, 4-dimethylam-
inopyridine; iii, Bu;SnH, azoisobutyronitrile.

+ Copper iodide was used to prepare the organocuprate.
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2-deoxy-B-p-C-arabino-pyranoside in a stereospecific man-
ner.

It has been verified that hydrogenolysis of the benzyl groups
could be carried out without cleavage of the pyranoside ring.

Since the outcome of the reaction is controlled only by the
oxirane ring, this new method of C-C bond formation at the
anomeric carbon could be applied to the synthesis of other
C-glycosides.

The transformation into 2-deoxy derivatives is also general
and compatible with a variety of protective groups.® The
examples illustrated here are of particular interest because
they lead to compounds containing a 2-deoxy-arabino-hex-
opyranosyl moiety, a substructure present in many natural
compounds. 10
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