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Photoselective Bond Cleavage of Tricyclo[5.3.1.01,7)Undecane Derivatives.
A Facile Entry to Carbocyclic Taxane [A,B] Ring System
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Abstract: The selective control cyclopropyl bond cleavage of tricyclo[5.3.1.0!-7Jundecan-2-one
by photochemical electron transfer produces a new approach to the construction of the carbon
skeleton of the [A,B] ring system of the carbocyclic frame of taxane.
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The bicyclo[S.3.1)Jundecane ring system 1 is the carbon skeleton of the [A,B] ring system of the
carbocyclic frame of taxol, which is a very promising antitumour drug, in use for the treatment of breast,
head, neck and ovarian cancers!.

Cyclopropylcarbiny! rearrangement of bicyclic systems have been studied intensively? and more recently
tricyclic systems have been studied. The selective central cyclopropyl bond cleavage in
tricyclo[5.3.1.01.7Jundeca-2,4-dien- 10-one by lead tetraacetate provided an approach to the construction of
the carbocyclic frame [A,B] ring of taxol3. This carbocyclic frame [A,B] ring of taxol was obtained also by
reatment of the tricyclo[5.3.1.01.7Jundecanol system in acidic conditions3. We would like to report here that
bicyclo[5.3.1]Jundecane ring systems can be obtained by cleavage of the central cyclopropyl bond of
tricyclo[S.3.1.01.7Jundecanones under photoelectron transfer conditionsS, depending on the position of the
carbony! group. The study was achieved on ketones 2 and 6. These ketones were respectively obtained from
enones 16 and 37. The tricyclic ketone 2 was abtained in one step by treatment of enone 1 with
trimethylsulfoxonium iodide in DMSO8, and ketone 6 was synthetized in three steps from the
bicyclo[5.3.0Jundec-1(7)-en-2-one 3. Afier reduction of the enone 3 by NaBH4 in the presence of CeCl3,
the allylic alcohol was cyclopropanated by using CH212 in the presence of ZnEt29. The
tricyclo[5.3.1.01.7Jundecanol 5 was isolated and treated with PDC to produce the desired ketone 6.
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Irradiation of 2 (0.01 mole) in dcetommlc at254 nmin the presence of EtsN (10 eq) and LiClO4 (1 eq)
for 2 h led to the bicyclic ketone 7 with a yield of 65%. No trace of the ring expanded product was detected.

On the contrary, the irradiation of the tricyclic ketone 6 under the same conditions led to the ring expanded
product 8 (60%)10 and to the 7-methylbicyclo[5.3. O]alkanone 9 (10%)10 as the minor product.
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We have shown that the b1cyclo[5.3.]]undecanc ring system, that constitutes the [A,B] ring of taxane,
can be easily obtained from the tricyclof5.3.1.0!.7Jundecan-2-one 6. These results are in agreement with the
previous results we obtained in the bicyclo[n.1.0)alkanone series, in which the cleavage of the C-C bond of
the cycloprane unit depends on the value of nS.
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