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commenced. Diisobutylaluminum hydride (5 equiv) reduction 
of 9 at 0 0C (acid workup), followed by manganese dioxide 
oxidation of the resulting allylic alcohol, gave the aldehyde-
cyclopentenone 10 in 65% yield. Ozonolysis of this material 
(—78 0C 2 h) in methylene chloride containing pyridine (1.1 
equiv) and workup with dimethyl sulfide provided the lactol 
11 in 70% yield.9 Treatment of the latter with methanol, tri-
methyl orthoformate, and acetyl chloride afforded the corre
sponding bis acetal which on reaction with methylene tri-
phenylphosphorane in THF gave the diene 12.10 Lastly, re
duction of the diene portion of 12 using tris(triphenylphos-
phine)chlororhodium in benzene (30 psi, H2),11 followed by 
acetal hydrolysis (acetone, H2SO4), Jones oxidation, and di-
azomethane treatment, afforded the lactone ester 13 (oil, 49% 
from 11) as a 2:1 mixture of methyl group epimers at Cj4—the 
/3-methyl isomer predominating.12 

The above mixture of epimers could not be readily separated 
by chromatrography and, therefore, was utilized as such for 
elaboration into the a-methylene lactone 14. Several proce
dures for conversion of 13 into 14 were examined and by far 
the most convenient and efficient involved treatment of 13 with 
methoxymagnesium carbonate (20 equiv, 160 °C, 2 h), fol
lowed by reaction of the resulting lactone acid with 30% for
malin solution containing diethylamine.13 Vacuum filtration 
chromatography of the resulting mixture gave a 55% yield of 
the a-methylene lactone 14 (oil), determined by 1H NMR 
spectroscopy to be exclusively the /3-methyl isomer at Cu. '4 

Comparison of 14 with a sample of the a-methylene lactone 
(oil) kindly provided by Professor S. Danishefsky conclusively 
demonstrated these substances to be identical.15 Since Dan
ishefsky and co-workers have stereoselective^ converted 14 
into pentalenolactone (1) in good overall yield,2a our assem
blage of 14 constitutes a total synthesis of this natural product. 
The preparation of 14 from 3-methoxy-2-methylcyclopen-
tenone requires 19 steps and proceeds in an overall yield of 
5.3%. 
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We are therefore forced to conclude that the unusually high 
values for deuterium isotope effects reported in Tables I, V, 
and IV, respectively, of the original set of publications were 
in error. Results of a full reinvestigation of the chromic acid 
oxidation of glycolic acid and its cooxidation with isopropyl 
alcohol will be reported as soon as completed. 
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