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Abstract: The synthesis of an advanced C-ring subunit of taxol has been performed from D-glucose. 

In the preceding Letter 1 we have disclosed some elements of the strategy and reported the synthesis of the 

A ring subunit of taxol. Following selective manipulations with its hydroxyl groups and Ferrier rearrangement, 

D-glucose was transformed first to cyclohexanone 1, then to enone 2, from which the A-ring subunit 3 was 
synthesized using a conjugate addition - cz-functionalization sequence. Enone 2 was also considered to be a 

prospective intermediate towards the C-ring subunit 4 in a quite uniform pathway with the vinyl group as a 

precursor for the carboxyl function of 4 (Scheme 1). 
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Scheme 1 

Copper-mediated vinylmagnesium bromide addition to enone 2 in the presence of TMSC1 in THF 

proceeded with the desired face selectivity to give a silyl enol ether 5 in almost quantitative yield 2 (Scheme 2). 
However, the latter was found to be of little value for the synthesis since attempts of its ct-functionalization with 

appropriate C l electrophilic reagents tailed 3. Furthermore, the regeneration of the lithium enolate from 5 proved 
to be impractical, as it was accompanied by a significant silyl group migration and ct'-enolization. 
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a. CH2=CHMgBr, CuBr ' Me2S, TMSC1/THF, -78°C; b. CH2--CHMgBr, CuBr 'Me2S - LiBr (2 eq)/ 

THF-Me2S-Et20 (1:1:2), -78°C to 0°C; c. CH2=CHCu(Me)(CN)Li2/THF-Et20 (1:3), -78°C to 0°C; 

d. MeLi/THF or BuLi/Et20, -78°C to rt; e. THF-AcOH-H20 (8:h 1), rt; f. CH20/THF, -78°C; 

g. saturated K2COJMeOH - MeOH (1:4), rt, 4-5 h. 

Scheme 2 

No conjugate addition of vinylmagnesium bromide to enone 2, in the absence of TMSCI, took place in 

THF, and only 1,2-addition to the carbonyl group was found in ether; the latter result was attributed to the low 

rate of formation / solubility / stability of the vinylcopper reagent in this solvent. Eventually, the reagents 

generated in ether in the presence of added LiBr, or methyl sulfide as a co-solvent, or both, underwent the desired 

conjugate addition to give the magnesium enolate which afforded, on treatment with monomeric formaldehyde 

solution 4, a mixture of aldols 6 and 7 in 60-70% yield 5. The composition of the mixture was very close to 

equilibrium, as it was set up starting from the individual aldols 6 and 7 (6 : 7 = 3 : 7 at equillibrium), thus 

indicating a thermodynamic rather than a kinetic controlled reaction 6. Indeed, "lithium" aldolate 7, resulting from 

HO mixed cuprate 8 addition followed by a formaldehyde trapping protocol, appeared configurationally more 

stable, and, after much experimentation, conditions were found to afford the desired adduct 6 in high yield 9 

(Scheme 3). Alter separation from the minor epimer 7, the aldol 6, possessing the correct taxol configuration at 

both newly introduced stereocentres, was protected at its primary hydroxyl as a MOM-ether and the ketone 8 thus 

obtained was subjected to Matteson's epoxide synthesis 10 to give diastereomerically pure spiro-epoxide 911 

Controlled ozonolysis of 9 followed by oxidation of the resulting aldehyde with KMnO4 in buffered t-BuOH 12 

aftbrded an acid, isolated, without purification of the intermediates, as its methyl ester 10 in good overall 

yield 13. 

With compound 10 in hand, elaboration of the protected epoxy alcohol moiety to allylic alcohol 14 was 

then addressed. To this end, 10 was desilylated to epoxy alcohol 11 and the latter was subjected to reductive 

isomerization with [Cp2TiC1]214 to give the desired 14 in only low (ca. 15%) yield, the main product being the 

isomeric secondary allylic alcohol 13 of epoxide deoxygenation. This result was attributed to low reactivity of the 

axial hydroxyl group at C-5 vis-h-vis the bulky titanium reagent. Having in mind the alternative procedure via Pd- 

catalyzed allylic acetate isomerization 15, the epoxy alcohol 11 was acetylated and acetate 12 was treated with the 

same reagent to give, quite unexpectedly, the desired allylic alcohol 14 directly, in one (instead of three) step. 
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a. CH,=CHCu(Me)(CN)Li#lHF-Eta0 (1:3), -78’C to O’C for lh, then CH,O/TI-IF, -78°C 0.5 h; 
b. MOMCl. i-Pr,NEt/CH,Cl,, rt, 12 h; c. ICHQ, MeLYlHF, -78°C. 0.5 h; d. O,/CH,Cl,, Ph,P; 
e. KMnO,/ t-BuOH-NaHaPO, aq; f. CH,N,; g. Bu,NF/THF; h. Ac,O, EtsN, DMAP (cat)/CH,Cl,; 
i. CpzTiC1,, ZnA’HF, rt, 12 h: j. TBSCl, ImW DMF, rt, 0.5 h. 

Scheme 3 

In contrast to what was found in acyclic series 14, the reaction seems to proceed as a direct reductive oxirane 

fragmentation with the acetate group serving as an electron transmitting spacer, since neither secondary allylic 

alcohol 13 nor the acetates of 13 and 14 were found in the truncated reaction mixture. 
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The alcohol 14 was then silylated to give 15 which represents the suitably protected C-ring subunit in the 

prqjected synthesis of taxo116. With minute variations, the epimeric subunit 16 has also been synthesized from 

aldol 7 following the same scheme 17. It should also be noted that the intermediate acetate 12 corresponds to the 

C-ring of baccatin I. 
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