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Abstract: The transformation of partially protected aldofuranoses into dienes by Wittig olefination of the
anomeric center foliowed by either aliyiation or oxopaiiadation of alkoxy-1,2-propadienes is described.

Ring-closing metathesis of the linear dienes gives rise to a variety of highly functionalized and chiral

ring-expanded oxepines. © 1998 Elsevier Science Lid. All rights reserved.

A recent publication from this laboratory' revealed that glycopyranoside derivatives containing a set of
neighbouring vinyl-O-allyl functions are ideal starting compounds for the synthesis of functionalized
pyranopyrans via a ring-closing metathesis> (RCM) reaction. For example, ruthenium-complex 1 catalyzed
RCM reaction (see Scheme 1) of a la- or B-vinyl-2-O-allyl spatial arrangement as in the individual o/f-C-
glycopyranosides 2 gave the corresponding 1,2-cis- or trans-fused bicyclic derivatives 3 in good yields.
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It occurred to us that a glycofuranose, instead of a glycopyranose, would be an alternative substrate for
the installation of the desired vinyl-O-allyl arrangement suitable for the execution of a RCM reaction. Thus it
was expected that RCM reaction of the linear chain diene derivative 4, obtained by elaboration of an
appropriately protected glycofuranose, would give access to seven-membered oxacyclic rings 5, which are
common structural elements of many natural products (e.g. zoapatanol, montanol® and (+)-isolaurepinnacin).*

In order to assess the viability of the aforementioned concept, we first explored the RCM of the vinyl-
O-allyl adduct 8, which in turn is readily accessible by olefination of 2,3,5-tri-O-benzyl-D-arabinofuranose (6)’
and subsequent allylation of the Wittig product 7 with allyl bromide. It was established that treatment of 8 with
the Ru-cat. 1 (5 mass%) in toluene for 24h at 50 °C resulted in the isolation of the expected cyclization product
9, as evidenced® by NMR-spectroscopy and mass-spectrometry.
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The general usefulness of the latter three-step procedure is further illustrated in the successful synthesis
of the cyclic products 13 and 17, the protecting groups of which can be removed selectively under appropriate’
conditions. Thus Ru-cat. (1) mediated cyclization of 12, prepared in two consecutive steps from the 2,3:5,6-di-
O-isopropylidene-D-mannofuranose (10), gave 1,6-anhydro-4,5:7,8-di-O-isopropylidene-D-manno-oct-2-enitol
(13) in a quantitative yield. Similarly, RCM reaction of 16, obtained by subjecting 5-O-trityl-2,3-O-
isopropylidene-D-ribofuranose (14) to olefination (— 15) and then allylation (— 16), led to the isolation of the
homogeneous cyclic product 17 in 85% yield.®

The ease of preparation and smooth cyclization of the vinyl-O-allyl derivatives 8, 12 and 16 was an
incentive to find out whether the corresponding vinyi-ailylic acetal derivatives 19, 21 and 23a could be
converted into the interesting higher carbon sugars 20, 22 and 24a.” The key step in the preparation of the
derivatives 19, 20 and 23a entails allylic acetalization of the terminal olefinic derivatives 7, 11 and 15. The latter
could be readily accomplished by treatment of 7, 11 and 15 with benzyloxy-1,2-propadiene (i8a) under the
recently by Rutjes et al.'® optimized original procedure of Alper ef al.'' Indeed, acetalization of 11 with excess
18a, obtainted by isomerization of benzyl propargylic ether with KOtBu at 70 °C,'? under the infiuence of
catalytlc amounts of Pd(OAc) and the llgand 1,3-bis(diphenylphosphino)propane (dppp) led to the isolation of
mixture of diastereoisomers (rauo 1:1) in a near quantitative yield.
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methodolo gy presented in this paper to the synthesis of oxepane-containing natural products and higher carbon
inp
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