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Abstract : The 5-mesyloxy-12-alcohol 115, obtained in eight steps from 5a , via angular hydroxylation is
transformed by Grob fragmentation into the highly functionalized taxane precursor 12.
© 1997 Elsevier Science Ltd.

Taxol® 1a and Taxotere® 1b are used in the treatment of several human cancers.! Since taxol was first
isolated in small quantity from the bark of yew trees !, a great deal of work has been undertaken aiming at either
a total or a partial synthesis of the drug.2 Although three total syntheses of taxol have been successful 3 the
need for shorter and more flexible routes remains a challenge.
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Some years ago, we carried out a simple total synthesis of the bicyclic precursor 2 from readily accessible and
cheap substances.4 The key step of the synthesis was the cycloaddition of diene 3 to 2,5-dimethylbenzoquinone
(obtained by Jones oxidation of 2,5-dimethylphenol).

tThis paper is dedicated to Professor Truong Cong Quyen. Faculty of pharmacy Ha-Noi University of
Viet-Nam, on the occasion of his 89t birthday and for his studies of vietnamese medicinal plants.
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This reaction turns out to be regio-and stereo-selective, and leads to 4a in high yield. However, when a large
scale preparation of 4a was attempted, a very fast epimerisation of the expected compound took place (probably
due to some acidic impurities remaining in the quinone) and led to 5a, so that we were left with more than 500
g of apparently useless 5a (mp 112°C C16Hp004, Xrays ).4

We have now found that the latter compound can be specifically a-hydroxylated at Cg by treatment with

Barton's reagent (benzeneseleninic anhydride).5
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This reaction was successfully carried out, although the yield in the desired product remains modest. The crude
oxidation mixture consists of 4b, its isomer Sbh and the corresponding lactone 6. Since their separation was
difficult, this mixture was treated in CH2Cly with a trace of TsOH. Under these conditions, Sb gave the lactone
6 (53% vyield, m.p: 141-142°C, C15H1604), easily separated from 4b (27% yield, m.p. 91-92°C, C1H2p05).
Although the hydroxyl group in 4b is severely hindered, it could easily be protected as the t-butyldimethylsilyl
ether 4¢ (TBDMS-Triflate, 2,6-lutidine, 0°C, then room temperature, quantitative yield, m.p. 109-110°C,
C22H3405S1).
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Ultrasonication of 4¢ (Zn dust, CH3OH. AcOH-H20, 20 mn) affords in high yield a mixture of the expected
dihydro-compounds 7a and 7b (23%) and, rather surprisingly, the triketone 8 (67%, m.p. 81-82°C,
C31H3204Si, ICMS [M+H]* 377). The NMR spectra (1H and !3C) suggested that the largely preferred
conformation of 4¢ is 9, so that reduction through intramolecular Claisen cyclisation of 4c into 8 is quite

reasonable.
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The three keto groups of 8 have different reactivities. Luche reduction (NaBH4-CeCl3,7H20-MeOH) at 0°C was
regio- and highly stereo-selective and gave 10a (90%, m.p. 92-93°C, C21H34048i), in addition to a small
amount of the B isomer 10b (10%, m.p. 178-180°C, C21H34O4Si).6 A further reduction (NaBH4/MeOH, rt) of
10a gave quantitatively a single dihydroxyketone 11a (m.p: 103-104°C, C21H3604Si), which affords a single
mesylate 11b ( mesylic anhydride, pyridine 0°C then rt; m.p. 146-147°C, C22H38065iS).
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The Grob fragmentation was accomplished by treatment of 11b with LAH/DME (2 molar equivalents, 85°C,
2h), tollowed by acetylation, affording the bridged AB taxane precursor 12 (m.p. 99-100°C, C19H2805) in 60%
yield. Further work is in progress, in view of introducing ring C.
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