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Abstract: 14-Deacetoxy-13-oxo sinenxan A (1) was converted to 9α-hydroxy-13-oxo-2α, 5α, 
10β-triacetoxy-4(20),11-taxadiene (2) and 10β-hydroxy-13-oxo-2α,5α,9α-triacetoxy- 4(20), 11- 
taxadiene (3) by Ginkgo cell suspension cultures in 45% and 15% yields, respectively. 
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Sinenxan A, 2α, 5α, 10β,14β-tetraacetoxy-4(20),11-taxadiene, is a taxoid isolated from 
the callus cultures of Taxus spp. in high yield (ca. 1~2% of dry weight)1,2.  The rich 
resources and its taxane-skeleton vest it valuable potential for the semisynthesis of 
paclitaxel or other structurally related bioactive compounds, such as “second 
-generation” taxoid anticancer agents and taxane-based multidrug resistant anticancer 
agents3-5.  Many remarkable studies on its structural modification by chemical and 
biocatalytic approaches were reported6-9.  Recently, we reported its highly regio- and 
stereo-selective hydroxylation at 9α position10.  Here we report that the taxoid 14- 
deacetoxy-13-oxo sinenxan A11, 14-deacetoxy-13-oxo-2α, 5α, 10β-triacetoxy-4(20), 11- 
taxadiene (1) obtained by chemical modification of sinenxan A, was also regio- and 
stereo-selectively hydroxylated at 9α position by Ginkgo cell suspension cultures. 

Ginkgo cell suspension cultures were cultivated as described in reference12.  1 was 
efficiently bioconverted by Ginkgo cell suspension cultures.  1 was administered to the 
15-day-old cell cultures, and two more polar products, 2 and 3, were obtained by 
chromatographic methods after additional six days of incubation in the yields of 45% and 
15%, respectively.  Their structures were identified as 9α-hydroxy-13-oxo- 2α, 5α,10β- 
triacetoxy-4(20),11-taxadiene (2), 9α-hydroxylated derivative of 1, and 10β-hydroxy- 
13-oxo-2α,5α,9α-triacetoxy-4 (20), 11-taxadiene (3) by 1H, 13C-NMR and FAB mass 
spectra, respectively (Scheme 1).  
    The results indicated that 1 could be regio- and stereoselectively hydroxylated at 9α 
position, too, and regioselectively deacetylated at C-10 position and acetylated at C-9 
position by Ginkgo cell suspension cultures as well.  The latter reaction(s) may be 
resulted from intra-molecular migration of acetoxyl group – from C-10 to C-9 by the  
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Scheme 1 

 
                   Sinenxan A                     1 R1=H, R2=OAc 

                                    2 R1=OH, R2=OAc 
3 R1=OAc, R2=OH 

 
enzyme.  These results suggested that the enzyme(s) responsible for the hydroxylation 
at 9α position display its high substrate-specialty, and, not restricted to sinenxan A 
only.Regarding this, the next step is to isolate and purify the responsible enzyme(s), then 
prepare 9α hydroxylated derivatives by using enzyme(s) instead of whole cells.  The 
results also implied that biocatalysis might be a useful approach to prepare bioactive 
taxoids and intermediates for the semisyntheses of other bioactive agents.  Furthermore, 
the fact of selective hydroxylation at 9α position of taxane may give some hints as to 
paclitaxel biosynthesis in Taxus plants. 
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