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Abstract

A convenient synthesis of enantiomerically pure and differentially protecigdro- andmyainositols as well
as conduritols B and F from 2,3,4-@-benzylD-xylopyranose via ring-closing metathesis is reported. The facile
synthesis of conduritol B constitutes a short formal synthesis of (-)-cyclophellitol. © 1999 Elsevier Science Ltd.
All rights reserved.

Recognition of the biological importance of cyclitols has stimulated considerable synthetic activity,
generating an increasing demand for their enantiomerically pure and differentially protected derlvatives.
Natural carbohydrates have proven to be excellent synthetic precursors for this class of compounds due
to their ready availability and practicality of the published approaéhiEise carbocyclization step in
these syntheses has been achieved by several methods, the most useful being the Ferriéraeaction
Smb-mediated pinacol couplintyIn this paper, we report the application of ring-closing metathesis as a
strategy for carbohydrate to cyclitol transformatfon.

Installation of the terminal double bonds into the carbohydrate skeleton was readily achieved as
previously reporte? for the synthesis of diastereomeric alcohtsand 1b from 2,3,4-triO-benzyl-
D-xylopyranose (Scheme 1). It should be noted that diastereoselectivity of the Grignard addition was
moderately controllable by adjustment of solvent and chelating salt as indicated in Scheme 1.
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Unfortunately,1a and 1b were not easily separable. For the purpose of this study, we used the pure
compounds obtained by triisopropylsilylation of the mixture, chromatographic separation of the dia-
stereomers, and desilylati6rHowever, since the diastereomeric products of the ring-closing metathesis
(2aand2b) are well resolved chromatographicailgeparation oflaand1b is unnecessary.

Reaction ofla or 1b under Grubbs olefin metathesis conditibmsovided conduritol2a®112 and
2b,1¢ respectively (Scheme 2). The facility with which these reactions proceeded is noteworthy. The
cyclizations were complete in 15 min with 10 mol% of the Grubbs catalyst affording high yieleis of
and2b. Benzylation and subsequent dihydroxylation2afor 2b providedL-chiro- or myeinositol 3a°
or 3b'0, respectively, in good yield as the only observed products.
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Since bothp- and L-xylose are commercially available, this strategy provides a short and practical
approach to either enantiomer of condurit@lsind inositols3. Since both antipodes of conduritdls
have been useful intermediates in a number of synthesesiuding the recent total synthesis of (+)-
cyclophellitol by Trost and coworker$,we believe that the RCM approach to inositols and conduritols
will be found useful in the synthesis of a variety of important natural products and their analogues.

Acknowledgements

We thank the National Institutes of Health for financial support.

References

1. Potter, B. V. L.; Lampe, DAngew. Chem., Int. Ed. Engl995 34, 1933-1972. Gigg, R.; Gigg, Bynthesis of
Glycosylphosphatidylinositol Anchoisarge, D.; Warren, C. D., Eds; Glycolipids and related compounds; Marcel Dekker:
New York, 1997.

2. Ferrier, R. J.; Middleton, S£hem. Rev1993 93, 2779-2831.

3. Collins, P. M.; Ferrier, R. Monosaccharides Their Chemistry and Their Roles in Natural Proddotsn Wiley & Sons:

Chichester, 1995; pp. 449-456.

. See Ref. 6 and references cited therein.

5. For two related applications see: Ovaa, H.; Codée, J. D. C.; Lastdrager, B.; Overkleeft, H. S.; van der Marel, G. A.; van
Boom, J. H.Tetrahedron Lett1998 39, 7987-7990; Sellier, O.; Van de Weghe, P.; Le Nouen, D.; Strehler, C.; Eustache,
J. Tetrahedron Lett1999 40, 853—-856.

i



~

12.

A. Kornienko, M. d’Alarcao / TetrahedrorAsymmetry10 (1999) 827-829 829

. Kornienko, A.; d’Alarcao, M.Tetrahedron Lett1997 38, 6497—6500. Kornienko, A.; Turner, D. |.; Jaworek, C. H.;

d’Alarcao, M. Tetrahedron: Asymmetr}998 9, 2783-2786.

. Kirkland, T. A.; Grubbs, R. HJ. Org. Chem1997, 62, 7310-7318.
. R (2a) 0.3,R; (2b) 0.38 (hexane:ether, 2:3a *H NMR (CDCl;) § 7.45-7.25 (m, 15H), 5.85 (m, 2H), 4.91-4.64 (m,

6H), 4.27 (m, 1H), 4.08 (d, 1H, J=7.2 Hz), 3.97 (dd, 1H, J=7.3, 9.7 Hz), 3.54 (dd, 1H, J=4.2, 9.8 Hz), 2.67 (br d, 1H).

. Kornienko, A.; Marnera, G.; d’Alarcao, MCarbohydr. Res1998 310, 141-144.
10.
11.

Bruzik, K. S.; Salamonczyk, G. MCarbohydr. Res1989 195 67-73.

(a) Knapp, S.; Naughton, A. B. J.; Murali Dhar, TTétrahedron Lett1992 33, 1025-1028. (b) Guntha, S.; Mereyala,
H. B. Tetrahedron Lett1994 35, 4869-4870. (c) Jaramillo, C.; Chiara, J. L.; Martin-Lomas,MOrg. Chem 1994
59, 3135-3141. (d) Augy-Dorey, S.; Barton, D. H. R.; Gero, S. D.; Quiclet-Sire, B.; SagnardChem. Soc., Chem.
Commun1993 960. (e) Letellier, P.; Ralainairina, R.; Beaupere, D.; Uzargythesid4997 925.

Trost, B. M.; Hembre, E. Jetrahedron Lett1999 40, 219-222.



