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The a-methylene-y-butyrolactone grouping Is a struc- 

tural feature shared by various perhydroasulenlc', perhydro- 

naphthalenic", and medium-ring sesqulterpenes3 along with 

certain naturally-occurring antibiotics4. Our interest in 

the synthesis of these substances prompted a search for LL con- 

venient preparation of fused-ring a-methylene lactones such 

as IIIa5 and IIIb. 

Our approach is based on the fact that, s-ketoesters, 

8-keto aldehydes and B-diketones are reduced, via their eno- 

lates, to allyllc alcohols by lithium aluminum hydride'. 

Mechanistic considerations led us to believe that malonic 

ester derivatives such as I should undergo a similar reduc- 

tive elimination7 to furnish dlols such as II. Preliminary 

progress along these lines Is hlghly~promislng and constl- 

tutes the subject of this report. 
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1998 Synthesis ofQ~ethylene-r-butyrolactones 

Condensation of diethyl sodiomalorate with cyclohex- 

ene oxide afforded lactone ester Ias. Cycloheptene oxide 

gave the homologous lactone ester Ibs 148% yield, b.p. 

136-138”/0.5 mm.; x;Ern 5.61~ (y-lactone CO), 5.78,~ (ester 

CO); C, 63.7; H, 7.9). The la&one ester Ia and Ib were con- 

verted to their enolates in ether-tetrahydrofuran or ether- 

dimethoxyethane with sodium hydride. The resulting slurries 

were reduced with excess lithium aluminum hydride and after 

four to twelve hours the methylene diole were purified by 

chromatcgraphv on silica (IIa, 40% yield, m.p. 66-67.5’; 

C, 69.1; H, 10.5: IIb, 46% yield, m.p. 58-58.5’; C, 70.5; 

H, 10.7). 
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Dial IIa was selectively oxidized with manganese diox- 

idel" to the hydroxy aldehyde Iv 183% yield, b.p. 50-60' 

(bath tenp.)/0.03 mm.; 1:: 2.9%(OH), 3.7@ (aldehyde CH), 

5.94 (conj. CO), 6.17~ (conj. C=C); C, 69.9 ; H, 9.2). 

Burther oxidation with silver oxldel' afforded the hydroxy 



NO.30 Synthesis of U-rethylene-Y-butyrolactonea 1999 

acid V [ 94% yield, m.p. 84.5-85.5O; ($z3 2.8-4.2~ 

(bonded OH), 5.94r (conj. CO), 6.17 p (c0n.j. c=c); c, 63.6; 

HI 8.21 which was converted to the a-methylene lactone 

IIIa [60$ yield, b.p. 70' (bath temp.)/O.lO mm.; 12 

5.65~ (y-lactone CO), 5.99 P (c=C); c, 71.0; H, 8.01 

using dlcyclohexylcarbodllmide In pyridlne.12 

Oxidation of dial IIb with manganese dioxide in ben- 

zene afforded lactone IIIb 187% yield, b-p. 60' (bath temp.)/ 

0.03 mm.; XE; 5.67~ (y-lactone CO), ~.QA (conj. C=C); 

C, 72.2; H, 8.51. The contrasting formation of hydroxy 

aldehyde IV from dlol IIa Is a consequence of the strain 

associated with the required lactol precursor Of lactone IIIa 

but not IIIbfs Acyclic dlols related to II are also readily 

oxidized to a-methylene lactones with manganese dioxide'*. 

We anticipate a similar direct oxidation of e-analogs of 

diol IIa to cls-fused a-methylene-y-lactones related to IIIa. 

Table I 

Nuclear Magnetic Resonance of C=CHz" 

Compound Api* (ppm) 

IIa 5.01, 4.86 

IIb 5.03, 4.88 

IV 6.26, 6.01 

V 6.32, 5.65 

IIIa 5.91, 5.34 

IIIb 6.18, 5.45 

Multiplicity J(cps) 

singlet 

singlet 

singlet 

singlet 

doublet 

doublet 

*A Varian A60 spectrometer was used. 
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