1010

J.C.S. CreM. Comm,, 1974

Seven-membered Ring Sugars: Factors Influencing the Formation of
Branched-chain 3-Deoxy-3-nitro-septanosides

By MarTIN E. BuTcHER and J. BARRY LEE
(The Hatfield Polytechnic, Bayfordbury Research Laboratories, Lower Hatfield Road, Herts SG13 8LD)

Summary Nitro-compounds have been condensed with the
periodate-oxidised product of methy! 4,6-O-benzylidene-
a-D-glucopyranoside; the type of product obtained de-
pends upon the solvent system used, the catalyst, and
the size of nitro-compound.

Tue formation of a 3-deoxy-3-nitro-septanoside by the
reaction of nitromethane with the periodate oxidation
product (I) of methyl 4,6-O-benzylidene-a-p-glucopyrano-
side has been reported.! Inview of the interest in branched-
chain amino-sugars,? in particular in the antibiotic field, we
have investigated the synthesis of some branched-chain
seven-membered ring sugars resulting from corresponding
condensations with higher analogues of nitromethane. We
report some interesting effects which govern the formation
of dioxepan structures or of branched-chain sugars.

Nitroethane condensed smoothly, in MeOH-NaOMe with
the hydrated dialdehyde (I) to give, as a single isomer, the
crystalline septanoside (IV) in 389, yield, m.p. 219—221 °C.
The 'H n.m.r. spectrum of the 2,4-di-O-acetyl derivative
(V) shows clearly 2-H and 1-H as doublets (J,, 7 Hz) and
4-H and 5-H as doublets (J,5; 9 Hz) suggesting that the
acetoxy-groups lie equatorially. This is consistent with
either the D-glycero-a-D-ido or the D-glycero-o-D-talo con-
figuration. Increasing the size of R in the nitro-precursors
(RCH,NO,), however, led to a competing reaction which
gave the methoxy-dioxepan (II) or (III). This dialdehyde
(I) is known?® to react with some alcohols at elevated
temperatures to form alkoxy-dioxepans but their formation
at 0 °C has not been reported.

‘When pyridine, or in some cases DMF, was used as
solvent with 1 equiv. of NaOMe as base, ready condensation
of either nitromethane or nitroethane occurred to give the

corresponding 3-deoxy-3-nitro-septanosides (VI) and (IV)
respectively and, in the case of nitroethane, an improved
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yield (60%) was obtained. In contrast l-nitropropane
reacted under the same conditions to give a mixture of
products, the major product being the expected septanoside
(VII), m.p. 188—190 °C, with a minor amount of a second
crystalline substance shown to be the dioxepan (VIII). The
i.r. spectrum of this compound shows nitro, hydroxy, and
aromatic absorbances; acetylation gave only a mono-
acetoxy-derivative, the H n.m.r. spectrum of which shows
only one acetyl methyl resonance at =+ 7-85. The proton
on the acetoxy-bearing carbon gives a doublet at = 4-35
and is coupled (J 8 Hz) to 9’-H rather than 6-H, showing
that the nitropropyl side chain must be at position 7.
Lichtenthaler* has reported the cyclisation of 1-nitropro-
pane with glutaraldehyde but only l-ethyl-1l-nitro-cyclo-
hexanediol was formed. However, analogous products,
i.e. dioxans, in the six-membered sugar series have been
reported® when either ethyl nitroacetate or phenylnitro-
methane are cyclised with p-methoxy-p-hydroxymethyl-
diglycolic aldehyde. However no change-over point as we
report here has been observed previously. The reaction of
sodium salts of larger nitroanalogues with the dialdehyde
(I) in pyridine, for example 1-nitromethylcyclohexene and
phenylnitromethane, led exclusively to the formation of the
corresponding crystalline 7-substituted dioxepans (IX) and
(X). Clearly some relief of steric strain is obtained by
formation of the dioxepan structures over the normal
3-deoxy-3-nitro-septanoside when the nitro-precursor is
large.
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When the alkoxide catalyst was replaced by 409%,
aqueous KOH, again with pyridine as solvent, reaction at
0 °C of nitroethane with compound (I) gave two isomers,
m.p. 151—153 and 159—161°C, of the 9-substituted
dioxepan (XI), which were separated by preparative t.l.c.
in 429, overall yield. These isomers had identical i.r.
spectra. The 'H n.m.r. spectrum of the predominant
isomer shows the methyl signal at r 8:4 as a doublet (J
7 Hz) thus showing that the methyl group is in a side chain
rather than attached directly to a ring, as in compound
(IV) where it appears as a singlet. Only a mono-acetyl
derivative could be formed, the M n.m.r. spectrum of
which shows the proton on the acetoxy-bearing carbon
atom at 7 4-42 as a doublet coupled to 6-H (J 7 Hz), showing
that the side chain is at position 9. There was insufficient
of the minor isomer for a detailed 'H n.m.r. study. The
reaction of l-nitropropane under the same conditions also
gave two isomers of the corresponding 9-(1-nitropropyl)-
dioxepan (XII), but nitromethane gave a mixture of the
9-nitromethyldioxepan (XIII) and the more usual 3-deoxy-
3-nitro-septanoside (VI). The reason for this change in
product when the base catalyst is changed, is unclear.

Satisfactory microanalytical data were obtained for all
compounds reported here.
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