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Abstract : A highly diastereoselective synthesis of the taxane potential precursor 16 is achieved. An 

unexpected diastereoselectivity was observed upon condensation of the ~-trimethylsilyloxyaldehydes 9a 

or 9b with the cyclohexenyllithium 10. The single diol isomers 13A and 14A exhibiting the required 

1 l~,2tx relative configuration are obtained in good yields. 
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Taxol ® 1 1 and taxotere ® 2, 2 two potent antitumor agents, have been approved for clinical use in several 

countries. In addition to their novel mode of action, their unusual and interesting structure as well as their low 

natural availability stimulated tremendous synthetic efforts from organic chemists. To date three total syntheses of 

taxol have been reported 3 and the huge amount of work done in this area is summarized in several reviews. 4 

Our program towards the total synthesis of taxol relies on convergent approaches with the late assembly of 

properly suited A and C rings where all the taxol functionalities are potentially present. One of these approaches 

involves a ring closure olefin metathesis 5 reaction as a key step for the construction of the C9-C10 8-membered 

B ring bond (Scheme 1). 6 For the construction of the B-seco taxane 3, we envisaged coupling the A and C 

rings 4 and 5 via a diastereoselective formation of the C2-C3 bond followed by subsequent vinyl cuprate 

addition on the enone obtained after ketal deprotection. 7 
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To our knowledge, the only examples of such coupling reactions involve additions of aryl-metal analogues 

of C ring to C-2 aldehydes precursors of A ring. 8 As further functionalization of an aromatic C ring precursor 

seems to be difficult to achieve, we decided to study the addition of cyclohexenyllithium nucleophiles such as 5 

on A ring precursors bearing either an enyne (4a) or a diene (4b) moiety. 9 
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The synthesis of the A rings encompassing the required ~t-oxygenated aldehyde function started from the 

already reported cyclohexan-1,3-dione monoketal 6 (Scheme 2). 10 For the construction of the enyne or diene 

system, the Stille triflate coupling reaction under Pd (0) catalysis was adressed. C-Methylation of the lithium 

enolate of 6 and treatment of the methylated ketone with LDA/PhNTf 2 led to the corresponding vinyltriflate 7 in 

excellent yield. Condensation of 7 with tributylstannyltrimethylsilylacetylene or tributylstannylethylene under 

Pd(PPh3)4/LiC1 conditions followed by hydrolysis of the cyclic ketal afforded the enynone 8a or the dienone 8h 

in 92% and 82% yields respectively for the last two steps. 11 The corresponding oc-trimethylsilyloxyaldehydes 9a 

and 9b were then prepared in 67% and 74% yields respectively by zinc iodide catalyzed addition of TMSCN 

followed by reduction of the resulting nitriles with DIBAL-H. 12 

a) b) c) 
B • • 

100% 82% 74% 

( ) ~  TMSO CHO 

6 7 8a Z= C-C--TMS 92% 9a 67% 
8b z = CH=CH 2 82% 9b 74% 

a) i- LDA, THF, Mel (1.5 eq); ii- LDA, THF, PhNTf 2 (1.6 eq). b) i- Bu3SnC=CH 2 or Bu3SnCCTMS (1.5 eq), LiCI (3 eq), cat. 
Pd(PPh3)4, THF, reflux; ii-cat. TsOH, Acetone, H20. C) i-TMSCN (1.5 eq), cat. Znl2, CH2CI2; ii- DIBAL-H (1.5 eq), Hexane 

Scheme  2 

Having secured the preparation of the s-oxygenated aldehydes 9a and 9b, we next turned to their 

condensation reaction with vinyllithium nucleophiles and some results are summarized on Scheme 3.13 
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Scheme  3 

In a preliminary experiment, when methyllithium or o-lithiated styrene were added to the acetylenic 

aldehyde 9a, mixtures of diol diastereomers l l M l l B  and 12A/12B were obtained. 14 To our surprise, when 
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10 was added to the aldehyde 9a, only one isomer 13A was isolated, 15 whose structure was unambiguously 

established by X-ray crystallography of a later intermediate, the diol 15 (Scheme 4). 16 The relative 

configuration of the C-1 and the C-2 hydroxyl groups is that required for Taxol. Increasing the number of 

equivalents of nucleophile from 1.5 to 5 improved the yield in 13A from 30% to 72%. No trace of the other 

diastereomer was detected by 400MHz IH NMR analysis of the crude reaction mixture. When the nucleophile 10 

was condensed with the o~-trimethylsilyloxyaldehyde 9b, the diene 14A was obtained in 52% yield with no trace 

of the epimeric 14B. The same outstanding selectivity was reported when o-lithiated aryl derivatives were added 

to the 0~-metallloxyaldehyde precursor of the A ring of taxol, through chelation control.8b) c) The reason why the 

bulkier nucleophile 10 behaves differently from an aromatic one is still unclear. The alcohols 13A and 14B were 

transformed into the carbonate 16 v ia  standard functional group manipulations (Scheme 4). 
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Scheme 4 

At this stage, preparation of the B-seco taxane 3 would require a conjugate addition of a vinyl copper 

reagent onto 16. In the case of the definitive synthesis of taxol, the correct stereochemistry of this addition is 

assumed to be dictated by the vicinal 7-OH group of 5. 7 However, preliminary attempts to add vinylcopper 

nucleophiles onto 16 failed and studies are still in progress to develop this convergent new route towards 

taxanes. 
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