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Abstract. A highly useful mode of access to bicyclic 7-lactones 3 from 
tert-hydroxyolefins 2 with chromium(V) reagent or PCC and its appiica- 
tion to the synthesis of &t)-dihydroactinidiolide are described. 

In continuation of our studies on oxidation with pentavalent chromium re- 

agents, 
1 

we have developed a short and efficient route to bicyclic 7-lactones of 

the typez. Carbon skeleton containing bicyclic la&one framework of this type 

forms part of a large number of naturally occurring substances eithsr in the cis- 

or trans-fused form. Many of these bicyclic lactones are made from the corres- 

ponding hydroxy acids and a large category of lactonizations include those of 

unsaturated carboxylic acios initiated by suitaola electrophilic reagents. 2 

In this communication, we report, a simple and a highly efficient route 

towards the synthesis of bicyclic 7-lactones 1 via oxidative cyclisation of tert- 

hydroxyolefins 2 in very high yield. The hydroxyolefins3 2 on treatment with 

a, R=H 

b, R = -CH2-CH=CH2 

(BipyH,)CrOCI, 

a = aoi 

b = 75i 

4-5 molar equivalents of the psntavalent chromium reagent, (OipyH2)CrOC15 , in 
dichloromethane at 40' for 8 h. yielded the G-fused bicyclic 7-lactones r.4 

In the course of these studies we uncovered an interesting reaction of pyri- 

dinium chlorochromate (PCC)' hitherto unreported. We observed that PCC (4-5 

molar equivalents) can also effect the oxidative cyclisation 2 + 3, albeit in 

low yields (za-+Ja, 48 h, 40°, CH2C12, 601 and 2b +lb, 48 h, 40°, CH2C12, 

5m. Though extensive studies have been done tuith PCC,6 thus far, there is no 

report on the oxidative cleavage of carbon-carbon double bonds with this re- 

agent .7 Our stuaies on this oxidatiue cleavage folloured by cyclisation thus 

2895 



2896 

enhance further the usefulness of this versatile reagent. 

This simple process of forming bicyclic 7-la&ones was extended to a short 

synthesis of (z)-dihydroactinidiolide, a, 8,9 a constituent of cigar tobacco leaves 

(SCHEME-l), Con jugate addition of lithium dimethylcuprate to 3-methylcyclohex-2-en- 

l-one" (4) foil owed by alkylation with ally1 bromide afforded 2 (75t')." 

SCHEME-l 

9 /4 I 
MqCuLi /DME 

/vBr 

4 

(BipyH21 CrOClS 

or PCC 

1. LDA/C6HSSeSeC6H5 
b 

2. H202 

0 CP -0 

s 
Addition of methylmagnesium iodide to 2 gave the hydroxyolefin 9 (961) as a mix- 

ture of diastereomers. Oxidation of 9 with five molar equivalents of (BipyH2)- 

CrOC15 at 40' for 8 h yielded the lactone 1 (751) as a mixture of &- and trans- 

isomers. With PCC (5 molar equivalents in CH2C12 at 40' for 48 h) 1. was obtained 

in 6Of' yield. a-Phenylselenylation of 1 followed by treatment with hydrogen per- 

oxide gave (A)-dihydroactinidiolide i.12 
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1635 cm"; ‘H NMR (CDC13), 61 .21 (St 3H r 

spectroscopic data: IR (CC14), 1760, 
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180.1720. 
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