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Abstract: The readily available bicyclic lactone 1 was resolved by treatment with (S)-O-
acetyllactyl chloride to give a separable pair of diastereoisomers (-)-3 and (-)4 the
respective configuration of which was deduced from X-ray crystallography performed on the
bromo derivative (-)-5.

4-Hydroxy-2-oxabicyclo [3.3.0] oct-7-en-3-one 1 can be obtained in moderate yield, together with its 43
epimer 2, by means of a cycloaddition reaction between the readily available glyoxylic acid and
cyclopentadienel 2,
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i: (§)-O-acetyllactyl chloride, pyridine, 0°C, 3h (91%); ii: NBA, 50% aq. acetone, r.t., overnight, (72%)

In their systematic study of this useful reaction Lubineau et al.l have established the crucial role of water
and the importance of low pH conditions for improving both the lactone overall yield and the ratio 1/2. Finally,
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lactone 1 can be easily isolated pure by crystallization (from ether) in multigram quantities, making this
compound an attractive multipurpose synthon as already illustrated in a few representative syntheses2-4. It is of
interest to note that lactone 1 could be resolved by an enzyme-catalysed process. Thus, in the presence of P.
fluorescens lipase (pf1)3a 1 was partially acetylated (40-60% conversion) and the products of this reaction were
isolated. A reaction sequence was proposed for the conversion of the 4-acetyl derivative of (-)-1 into the anti-HIV
agent (-)-carbovir allowing its configuration assignment32,

Recently, in this laboratory, we have needed large amounts of lactone 1 in both its (+) and (-) form. We
were pleased to find that simple treatment of lactone (+/-)-1 by (§)-O-acetyllactyl chlorideS in pyridine gave a
mixture of diastereomers (-)-3 and (-)-4 which were easily separated in that order by silica gel column
chromatography using a gradient of ethyl acetate in heptaneG. Both compounds (-)-3 and (-)-4 were fully
characterized by their analytical and spectral data’. The determination of the absolute configuration of (-)-4 was
established by X-ray analysis of the cristalline derivative (-)-5. The latter 8-bromo-7-hydroxylactone (-)-5, which
cristallized in ether, was obtained in 72% yield after treatment of (-)-4 by N-bromoacetamide (NBA) in 50%
aqueous acetoneS. 9
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] 25g of (+/-)-1 was treated with 1.1 eq. (5)-O-acetyllactyl chloride to give 41.4g of a mixture of {-)-3 and (-)-4.
Chromatography (Chromagel SDS 60 ACC (230400 mesh)) of 14g of this mixture provided 5.5g of (-)-3,0.9g of (-}-3 +
(-)-4 and 5.26g of (-)-4. Lactone 1 can be regenerated by simple treatment in THF containing 10% 1IN ag. NaOH.

0 (-3 oil; [oID -21 (c=1, CHCI3); i. 1. 1786, 1763, 1744 cm™}; 1H nmr (CDCI3, 5 ppm): 6.24 (H-8); 5.95 (H-7); 5.62 (H-
4); 5.40 (H-1); 5.06 (H-27; 3.39 (H-5); 2.55 (H-6); 2.15 (H-6); 1.55 (Me); 13C nmr (CDCl3, 8 ppm): 171.7; 170.6; 170.2;
140.5; 127.9; 86.6; 70.3; 68.5; 39.2; 31.5; 20.6; 16.8.

(-)-4 m.p. 60-61°C; [a]p -30 (c=2, CHCI3); i. r. 1789, 1763, 1745 cm™); 1H nmr (CDCI3, 8 ppm): 6,23 (H-8); 5.96 (H-7);
5.64 (H-4); 5.39 (H-1); 5.22 (H-27; 3.39 (H-6); 243 (H-6); 2.15 (H-6); 1.55 (Me); 13C nmr (CDC13, 5 ppm): 171.2;
170.2; 169.8; 140.2; 128.1; 86.3; 70.5; 68.4; 39.3; 31.4; 20.6; 17.

8) (-)-5 m.p. 98-100°C; [(a]p -6 (c=0.9, CHCI3), It nmr {CDC13, 8 ppm): 5.51 (H-4); 5.29 (H-29; 5.17 (H-1); 446 (H-7);

4.3 (H-8); 3.57 (H-5); 2.35 (H-6); 2.12 (Me); 1.94 (H-6); 13C nmr (CDCl3. 8 ppm): 171.5; 170.8; 169.7; 87.7; 78.6; 69.9;
68.7; 54.7; 38.5; 31.2; 20.6; 16.9.

9 Crystal data . Cy 4 Hj 5 O7Br, My, = 351.15, crystal size: 0.02x0.04x0.46mm, orthorhombic, space group P 27212(,Z =4,
a=7.474 (3), b=8.979 (4), c = 21179 9) A, V = 1421 (1) A3, 4. = 1.64g cm™3, F(000) = 712, A (Cu Koy = 1.5418 A,
=423 mm'l; 1664 measured intensities, 1556 unique.

Intensity data were measured on a Nonius CAD-4 diffractometer using graphite monochromated Cu Ka radiation and the (8-
20} scan technique up to 8 = 60°. 891 intensities with I > 3.0 o(I) were considered as observed and kept in refinement
calculations, s(I) being derived from counting statistics. The structure was solved by direct methods using SHELXS86 and
refined by full matrix least-squares with SHELX76, minimizing the function 2W(FD'|FC|)2 The hydrogen atoms were

introduced in theoretical position except HO7 which was located in difference Fourier map and not refined. They were
assigned an isotropic thermal factor equivalent to that of the bonded carbon atom, plus 10%. Convergence was reached at R =
0.067 and Ry, = 0.089 (with Ry, = (Ew(Fo-IFe))Z / EwFo2} 2 and w = 1/[a®(Fo)+ 0.008 Fo? J. No residual was higher
than 0.8 ¢ A‘3 in the final difference map. The absolute configuration, known from ($)-O-acetyliactyl chloride, was
established by comparison of the pertinent Bijvoet pairs. In the crystal, an intermolecular hydrogen boad is observed

between the hydroxyl O7-H of one molecule and the oxygen atom O3 of the neighbouring one (distances 07...03 = 2.89(2),
HO7..03=2.13 A, angle O7-H...03 = 144°). Lists of the fractional atomic coordinates, thermal parameters, bond distances
and angles have been deposited at the Cambridge Crystallographic Data Centre, U.K., as supplementary material.
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