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A SIMPLE ENANTIOSELECTIVE INVERSION IN CHIRAL 2-OXABICYCLO[3.3.070CTA-6-EN-
3-ONE, A KEY INTERMEDIATE FOR CHIRAL PROSTAGLANDIN SYNTHESES
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Abstract - A simple and effective inversicn of (1R,55)-2-oxabicyclo[3.3.0]octa-
6-en-3-one into its enantiomer was described.

(15,5R)-2-Oxabicyclof3.3.0]ccta-6-en-3-one {{-}-1} has been recognized as the mest fundament-

~

al chiral intermediate for the syntheses 1.2,3) of natural and related prostagiandins, especially
after success in the regic- and sterecspecific conversionq) Of.L into 2& the Corey Tactones),
which has the same stereochemistry of the four substituents on the cyclopentane ring as natural
prostaglandins.

Much efforts to prepare (-)-1 opened the several methods which include the direct chemical
Tc) or biochemica16) resolution of racemic modification, assymmetric synthesisy) and the chemical
conversion from chemica]lyg) or biochemica11y9) resolved meso-cempound derivatives or from the
gther chiral compoand10). Among these methods, the direct chemical resolution of (t)—l,seems
to be the most effective and attractive one uniess the accompanying (+)-lJ the by-product with
the undesirable configuration, is produced.

We wish to describe here a simple and effective conversion of (+)-1 into (-)-1, the key

intermediate with the same configuration as matural prostaglandins.
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saponification of (+)-1, mp 46°C, [o]f0 +104.6°(c=1.2, CHC]a}?)in aqueous solution of sodium
hydroxide (1.1 eq.) followed by acidification to pK 5.0 with SN-acetic acid 12) at 24°C and
iodolactonization with potassium trifodide at 24-26°C gave the iodolactone, (—)-2a1]), mp 58°C,
[53%0-48.9“ (¢=0.98, CHLl3), in a 94.3% yield. One recrystallization from ethy]’;cetate—n—hexane
afforded optically pure {—}—%\, mp 60°C, L4124 -51.2° {c=2.06, CHC1 4}

Successive treatment of (-}- Za with tosyl chloride in pyridine at ?20-25°C for 66 hr yielded
the tosylate, (+)—2b]]), an oil, ﬂ*}zo + 40.7% {c=0.95, CHCIg}, in an 87.5% yield.

Deiodination of ;p with tributyltinhydride (1.2 eq.} in ethyl acetate at reflux for 2 hr
afforded the tosyl]actone, {+)- 3biI’, an oil, &1]50 +16.6° (c=0.93, CHC13), in an 84.3% yield.

On heating {+}- 3b in hexamethylphaspheramide at 121-129°C for 8 hr, the olefin-lactone, (-)-],
mp 46°C, B&]% -104. 2“ {c=1.01, CHCT4), was obtained in a 58.6% y1e]d]1)

Although the reaction conditions have not been optimized, addition of bases to the detosyla-
tion reaction mixtures decreased the chemical yield of the products, It should be also noted
that the ease of enantiomeric inversion of chiral ], adds further to its practical usefulness as
a starting material for the synthesis of chiral prostancids.

REFERENCES AND NOTES
1} a) E.J.Corey, Z.Arnold, and J.Hutton, Tetrahedron Letters, 307 {1970). b) E.J.Corey and
R.Noyori, Ietrahedren Letters, 311 (1970). ¢) E.J,Corey and J.Mann, J. Amer. Chem. Sac.,95,
6832 (1973),
2) J.Fried, J.C,Sth, C.H.Lin, and F.Calven, J. Amer. Chem. Soc., 94, 4343 (1972).
3) A.Mitra,"The synthesis cf prostaglandins" John Wiley & Sons, 1977.
4) 1.T6méskdzi, L.Gruber, G.Kovics, I.Székely, and V.Simonidesz, Tetrahedron Letters, 4639 (1976).
5) £.J.Corey, T.K.Schaaf, W.Hber, U.Kcelliker, and N.M.weinsheﬁker, J. Amer, Chem. Soc., 25,
397 (1970},
6} A.J.Irvin and J.B.Jones, J. Amer. Chem. SQE;: EEL 1625 (1977).
7) J.J.Partridge, N.K.Chadha, M.R.Uskokovic, J. Amer. Chem. Soc., 95, 7171 {(1973).
8) S.Terashima, S.Yamada, and M.Nara, Tetrazhedron Letters, 1001 (1977).
9) S.Takano, K.Tanizawa, and K.Ogasawara, J.C.5. Chem. Comm., 189 (1976},
10) R.F.Newton, J.Paton, D.P.Reynolds, and S.Yang, J.C.S, Chem. Comm., 308 (1979).
i1} Satisfactory analytical and spectral data were obtained for this compound.
12} Under the alkali conditions [pH 9.2), a mixture of 2g and 5,(15:85) was obtained.
13) (+)-Ephedrine was used as the resolving agent.

Received, 19th May, 1980

— 1124 —




