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The reductive opening of cyclopropyl ketones with lithium in ammonia has
been studied in detail and shown to be controlled primarily by stereoelectronic
factors.l For example, White recently reported the opening of the cyclopropyl
ketone 1 to the spiro[5.5]2-undecanone g.2 While exploring routes to angularly
substituted §-lactones (e.q., 23), we studied the reaction of cyclopropyl
lactone 6 with lithium dimethylcopper and observed a similar opening of the

cyclopropyl ring to give the spiro lactone 2.4
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Cyclopropyl lactone 6 was prepared as described in Scheme I.5 Hydroxy-
methylcyclohexene 3 was converted to malonate ester 4 (ethyl malonyl chloride,
ether-pyridine, 90%), which gave the diazomalonate 5 with tosyl azide in aceto-
nitrile6 {room temp, 12 hr, 100%). Thermolysis of 5 in refluxing toluene with
cuprous iodide-trimethyl phosphite complex (20 mol per cent) for 3 hr afforded
in 72% yield cyclopropyl malonate 6: bp 135°, 0.8 mm; ir (neat) 1780, 1735 cm-l
Reaction of 6 with 1.5 equivalents of lithium dimethylcopper at -30° with warm-
ing to 0° gave the isomeric spiro lactones 7 (90%). Hydrolysis and decarboxyla-
tion of 7 gave lactone § as the only product: bp 115°, 1 mm; ir 1782 emL;
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pur (CC14) § 0.86 (3H, doublet, J=7 cps), 2.23 (2H, singlet), 4.00 (2H, AB
quartet, J=10).7 None of the other possible lactone 23 could be detected by pmr

or glc analysis.
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We have also prepared the spiro ketone 15 by a similar route (Scheme II).
Alkylation of the dianion of methyl acetoacetate8 with bromide 10 gave the B-keto
ester 11 in 70% yield (bp 110-115°, 0.8 mm). Conversion to the diazo ester and
thermolysis as before gave the cyclopropyl keto ester 13: 70%, bp 120°, 0.8 mm;

ir 1740, 1720 cm_l. Reaction with LiMe2Cu followed by hydrolysis and decarboxyl-

ation gave the spiro ketone 15: bp 100°, 1.5 mm; ir 1745 cm_l; pmr 6 0.86 (3H,
doublet, J=7 cps), 2.06 (2H, singlet).’

As in the opening of cyclopropyl ketone },2 an examination o€ models of 6
and 13 clearly shows that the observed bond scission involves the bond which

overlaps well with the carbonyl 7 system. The other mode involves a bond which

is orthogonal to the 7T system and is therefore not observed.
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