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ALLYLIC GEUINAL DIACETATES AS A a1,a3 SYNTBON. 

A CONVENIENT SYNTEESIS OF BICYCLO[3.3.1lNONAN-g-ONE DERIVATIVES 
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Shanghai Institute of Organic Chemistry, Academia Sinica, 345 Linqling Lu, 
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Abstract: 2-Acetoxy bicyclo[3.3.llnonan-g-one derivatives could be systhesized 
from the reaction of allylic l,l-diol diacetates(1) with pyrrolidine 
enamine of cyclohexanone under the catalysis of palladium complex in 
one step. 

Palladium-catalyzed reaction of carbanions with diacetates of allylic l,l- 
dials(1) has been studied by Lu and Trost under different conditionslr2. The - 
reaction of enamines with n-allylpalladium complex has been studied by Muraha- 

.3 shr . We wish to report here our recent results of the reactions of enamine 
with 1. We found that the reaction of allylic 1,1-diol diacetates (1) with - 
pyrrolidine enamine of cyclohexanone under the catalysis of palladium yields 2- 
acetoxy bicyclo[3.3.l]nonan-g-one derivatives, which has the peculiar carbon 
skeleton of natural products4-6. 

The following procedure is typical: After stirring a mixture of l,l-diacetoxy 
2-propenetla, 316mg, 2 mmol), Pd(OAc)2 (22m9,O.l mmol), dppe(40mg, 0.1 mmol) and - 
THF(l0 ml)for lOmin., N-(l-cyclohexenyl)pyrrolidine (2,30Omg, 2 mmol) was added 
with a syringe under argon atmosphere. The mixture was heated at reflux for 16h. 
After removal of THF in vacua, the residue was hydrolyzed by treatment with 
water (10 ml) at 100°C (2 h.) and extracted with ether. The ether extract was 
washed with aqueous NaHC03, dried and concentrated. The residue was distilled by 
short path distillation to give a colorless liquid, b.p 80-100°C (oil bath)/ 
0.3mmHg., 150mg, yield 38%. Flash chromatography was used for further purifica- 
tion (petroleum ether/ ethyl acetate=5/1). 
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Synthesis of bicyclo[3.3.llnonan-g-one derivatives 

Compound R1 R2 Yield Products 

1%) 3 4 

la H H 38 100 0 

U CH3 H 30 100 0 

Ic H CH3 43 83 17 

The probable reaction mechanism is shown in scheme 1. The enamine 

reacts first with the n-allylpalladium complex 5 to give 5 and acetate anion, 

which attacks the carbon atom of the carbonyl group of the remaining acetoxy 

group to form acetic anhydride and 7. Then,the newly formed enamine attacks 

aldehyde group intramolecularly and the 

followed by hydrosis to yield 2 and 4. 
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latter reacts with acetic anhydride 
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