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ENANTIOSELECTIVE SYNTHESIS OF THE METHYLENECYCLOPROPANE
DERIVATIVE RELATED TO HYPOGLYCINE, STARTING FROM MALIC ACID

Marek M. Kabat and Jerzy Wicha*
Institute of Organic Chemistry, Polish Academy of Sciences

ul. Kasprzaka 44, 01-224 Warsaw, Poland

Abstract: The methylenecyclopropane derivative 11 was synthesized from (S) malic acid

via epoxide 5 and B-trimethylsilyl sulfone 6.

(R) (Methylenecyclopropyllacetyl-CoA 1 is the active metabolite of amino acids
hypoglycines A and B (23 and 4), which have first been isclated from Jamaican ackee tree
and which attracted a great deal of attention owing to their pronounced hypoglycemic

effect in animalsl’2

Recently, the key intermediate for preparation of thiocester 1,
methylenecyclopropylacetic acid 2 has been synthesized in the racenic formB. We now
report an enantioselective synthesis of (S) 2-methylenecyclopropaneethancl 11 and its

3,5-dinitrobenzoate 12, starting from (S) malic acid, A method for efficient oxidation

of alecohol 11 to acid 2 is known3c.
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Epoxide§§Easilyaccessible4 from (8) malic acid, was treated with the anion derived
5,8

from 2-trimethylsilylethyl phenyl sulfone and n-butyllithium. Adduct 6 (87% yield,
diastereomers in a 1:3 ratio) was esterified with methanesulfonyl chloride in pyridine
to give mesylate 7 (97% yield). Intramolecular Cyclization6 of compound 7 by means of
lithium diisopropylamide (1.5 molequivalent) in tetrahydrofuran (THF) at -78°C afforded
the cyclopronane derivative 8 in a 89% yield. A

The reaction of silyl sulfone 8 with tetra-n-butylammonium fluoride7 {TBAF)
trihydrate in THF at room temperature resulted in alcohol 9 (87% yield). Upon the use of
anhyd. TBAF 1in THF at reflux temperature both silyl groups were, however, removed and
the required methylenecyclopropaneethanocl 11 was formed (volatile liquid, isolated in a
41% yield) together with t-butyldiphenylfluorosilane (93% yield). Alternatively, alcohol
9 was esterified with 3,5-dinitrobenzoyl chloride, and the derivative 10 (88% yield, m.
p- 134-1370) was treated with anhyd. TBAF in THF under reflux. Dinitrobenzoate 12 was
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obtained in a 59% yield { 374 yield from epoxide 35, m. p. 83—88.50C, [a]35:+3.090
(CHClS)). Since malic acid is availlable in both enantiomeric forms, the presented method

offers a simple approach to both enantiomers of methylenecyclopropaneacetic acld (g)gﬁi
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