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Abstract: Acid-catalyzed fragmentation of the intramolecular dioxolenone photocycloaddition 
product 9 leads not to 10, the desired taxane skeleton, but instead to the remarkable 
rearrangement product 11. 

We have recently described the application of the intramolecular dioxolenone photocyclo- 

addition,5 i.e, l-3 (Scheme I), to the synthesis of the bicyclo[5.3.l]undecane ring 

6 
system, 4, an 

has been found 

important structural feature of the taxane diterpenes, of which taxol, 5, 
7 

to exhibit significant antitumor properties. 
a In the course of the 

application of this methodology to the construction of the taxane skeleton, we have 

discovered a remarkable rearrangement reaction, which is the subject of this Letter. 
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The substrate for the intramolecular dioxolenone cycloaddition was prepared as outlined 

in Scheme II'. Alkylation of the dianion of tert-butyl acetoacetate with geranyl 

bromide,'" followed by cyclization to the bicyclic ketoester (SnC14, wet dichloro- 

methane)" and dioxolenone formation (acetone, acetic anhydride, sulfuric acid, O'C, 18h) 

gave 6 in 20% overall yield. Treatment of the anion of 6 with 4-pentenyl iodide (LDA, THF, 

-78OC) furnished the alkylated dioxolenones 7 and 8 in 80% yield as a 1:l mixture of 

diastereomers at the newly formed stereocenter, which could be separated by HPLC. 

SCHEME II 
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While irradiation of 8 (10% acetone/acetonitrile, 450 W Hanovia lamp, Pyrex filter) gave 

a mixture of products, epimer 7, under identical conditions, afforded a single photoadduct 

whose structure, 9, was determined by X-ray.ll As we have observed in our earlier work, 
6 

the stereochemistry of the fusion of the newly formed six and four membered rings is trans -, 
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so that this compound would be expected to unravel to a trans-bridged (inside-outside) 

bicyclo[5.3.1]undecane ring system. However, when 9 was submitted to the usual fragmentation 

conditions (p-toluenesulfonic acid in refluxing methanol) we obtained none of the expected 

tricyclic ketoester 10 but instead the lactone 11 '* (85% yield), the structure of which was 

also determined by X-ray. 
4 

We suggest that the driving force for this rearrangement is the relief of considerable 

strain energy in going from the trans-fused I4.2.01 fragment in 9 to the cis-L4.2.01 bicyclo- 

octane in 11. MM2 calculations 13 show a ca. 5 kcal/mol difference in strain energy between 

9 and 11. 

The mechanism for this reaction presumably involves dioxolanone hydrolysis to a hydroxy 

acid, displacement of the protonated hydroxyl by contraction of the six-membered ring to a 

five-membered ring, and capture of the secondary carbonium ion by the carboxylic acid to form 

the Y-la&one, as outlined in Scheme III. 

SCHEME III 

Further studies in the photochemistry of 8 and the control of the stereochemistry of the 

introduction of the appendage, 6-8, with the correct relative stereochemistry for the 

synthesis of the taxanes, are currently underway and will be reported on in due course. 
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