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Abstract - Partiallv nrotected susar lactones reacts with stabilized nhmnhoraneﬁ at high temperature yi elding
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activated olefins Wthh undergo subsequent 1,4-addition to give bicyclic adducts, simultaneous furan
formation being also observed. © 1998 Published by Elscvier Science Ltd. All rights reserved.

We are interested for some years now in the olefination of sugar lactones as a mean to synthcsise C-

s
glycosidenes compounds,! key intermediates in the stereocontrolled preparation of C-

glycosides by subsequent
manipulation of the double bond. Z Direct olefination of ester carbonyis is seidom exploited. 3 Some years ago we
have introduced the dichloroolefination of lactones using carbon tetrachloride and tris(dimethylamino)-
phosphine,4 which can be efficiently replaced with triphenylphosphine under suitable conditions.> More recently,
we studied the reaction of stabilized phosphoranes which reacted at high temperature with lactones, allowing the
introduction of a carbomethoxymethylene chain at the anomeric centre.6 Given that the Wittig reaction with

stabilized phosphoranes might be a priori performed in the presence of hydroxyl groups, we have investigated

the reaction of partially protected lactones having one, two or three hydroxyl groups with
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carbomethoxymethylene triphenylphosphorane. We have found that one or two of the free hydroxyl groups can

add efficiently to the activated double bond to form dioxabicyclic systems. We report in this letter our
preliminary results which additionally provide further evidence that carbomethoxy triphenylphosphorane 1 can
act as an acylating and activating agent of alcohols.
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Readily available D-gluco-heptonolactone derivative 2 was reacted under our standard conditions
(toluene, 140°C, sealed vessel).¢ The expected olefins 3 were formed as a E and Z mixture in an approximately
1:1 ratio (25% and 18%). A third product 5 (30% yield) was formed whose structure was established on the

basis of spectral data. The presence of a pendant carbomecthoxy methylene function was revealed by the presence

of the two singlets corresponding to the CH, (& = 2.9), and OMe (6 = 3.75) group, indicating the presence of a
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quaternary car bon at the anomeric centre. tnat tne /-Un group (see
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numbering in structures) was involved in a reaction with the activated double bond. The coupling constants of
the other protons of the sugar ring were in favour of the proposed strained tricyclic arrangement. The structure
was confirmed by single crystal X-ray analysis.” Formation of compound 5 was belicved to proceed first via
olefin formation and subsequent 1,4-addition of the alcohol at C-5 on the activated olefin. This was confirmed by
separate treatment of olefins 3 (£ and Z isomers) with DBU in refluxing THF to give compound 5 in 73 and 68%
yield respectively.8 According to this procedure, it is thus possible to prepare compound 5 in a 60% combined

yield.

yield. This unexpected acylation of the starting material was also observed as the only reaction on the sterically
congested isosaccharinolactone derivative 9% to produce acetate 10. In this case the Wittig olefination is very
difficult due to the steric congestion of the lactone carbonyl, thus the phosphorane acts as an acylating reagent.
Such acylating properties have been reported for amine, alcohol and carboxylic acids by Desmagle.10
Decomposition of the phosphorane reagent occurs at room temperature in methanol and is catalysed by
methoxide ion itself (see Scheme 2). In our case, an alcohol group of the substrate may be deprotonated by the
phosphorane and then react with the phosphonium salt with formation of ketene responsible for the acylation of
the free hydroxyl group. Thus with sterically congested lactones, the Wittig olefination is slower than the
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Finally we attempted to treat lactone 4 with 1. After a few hours at 140°C in a mixture of toluene and
dimethylformamide, a non-polar product 11 was formed (60%) together with very polar, yet unidentified,

products.8 According to ir spectroscopy no hydroxyl group was present in compound 11 as shown by the
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CH, group supporting the 1,4-addition reaction on the activated double bond. Other signals were attributed on
the basis of COSY and showed that H-7 was the more shifted proton at 8 = 5.17 suggesting that the
environment around this proton had been modified. Furthermore the coupling constant of J4 5 = 11 Hz shows
that these protons are located on a six membered ring. Finally we transformed compound 11 into acetate 12 by
reduction with lithium aluminium hydride followed by conventional acetylation using acetic anhydride in

pyridine. This compound promptly yielded crystals suitable for X-ray diffraction studies.”
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Figure 1 : X-Ray crystal structures of compounds 5 and 12
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Scheme 2: Possible mechanism of formation of 11.

We have not yet established the exact mechanism accounting for the formation of this unusual tricyclic
structure, depicted on Figure 1, however a tentative explanation is given on Scheme 2. The first step of the
reaction could be the expected Wittig reaction which form the corresponding olefin A. In a second step 1.4-
addition of the free hydroxyl group at C-7 (see structures) occurs to form B but base-induced B-elimination
adduct

e alcoholate at C-8 then gives the less cong
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structure D in which the primary alcohol reacts with phosphorane 1 in excess to form the
aikoxytriphcnyiphosphonium salt E. ! Tetrahydrofuran ring formation occurs by nucleophilic displacement of
the phosphonium salt gives 11.12 A definitive proof could be obtained using partially protected derivatives of
lactone 4.

in moderate yields from suitably substituted lactones on treatment with carbomethoxy triphenylphosphorane.
Evidence for the decomposition of this reageni into ketene are provided by the observed acyiation of hydroxyl
groups. Another interesting feature is the possible formation of an alkoxyphosphonium salt from 1 and a primary
alcohol, which undergoes intramolecular substitution to form furan. Our method could be a good alternative to
the formation of the ketal group by acidic treatment of a keto diol. Studies are in progress to obtain synthetically

significant dioxabicyclic systems like those found in natural products such as zaragozic acids (squalestatins)
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