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Abstract: Compound 1 as a key intermediate of 1, 7, 9-trideoxytaxol was synthesized in ten steps 
from a biosynthetically available taxane, Sinenxan A.  The key steps in the synthesis were 
deoxygenation at C-14, allylic oxidation at C-13 and construction of the oxetane ring. 
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Taxol exerts its anticancer activity through a unique mechanism1 and it has been the 
subject of extensive chemical and biological studies.  SAR studies have revealed that the 
functionalities at the southern hemisphere of the molecule are important for antitumor 
activity, except for OH-12,3.  Thus synthesis of 1, 7, 9-trideoxytaxol will be very significant. 
Compared with taxol, Sinenxan A, a biosynthetic taxane product with good yield4, has the 
same taxane skeleton.  But it has no oxetane ring and 13-oxygen, which are the key 
moieties for anticancer activity.  

 
Compound 1 is considered as a secondary target of 1, 7, 9-trideoxytaxol.  We started 

with Sinenxan A.  The acetyl at C-14 was selectively removed by K2CO3/MeOH to give 
compound 2.  When 2 was treated with CS2/NaH, then with MeI compound 3 was obtained.  
By radical deoxygenation and allylic oxidation5, compound 4 and 5 could be obtained and 
their structure were confirmed by 1HNMR, 13CNMR, FABMS and 2DNMR spectra6.  
Compound 6 was obtained by hydrolysis and then selective acetylation.  Treatment of 6 
with OsO4/NMO, followed by Ac2O afforded compound 7 as the major product.  Its 
configuration was confirmed by NOE difference spectra10.  OH-5 was selctively protected 
with MsCl to give 8.  Because of acetyl transfer, 2-acetyl and 20-acetyl were removed at 
the same time to give compound 9.  Treatment of 9 with DBU/toluene afforded compound 
10, but when Bu4NOAc/butone was used the oxetane ring could not be given.  1HNMR 
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showed 2J of H-20 changed from 11 Hz of 9 to 8 Hz of 10, which indicated formation of 
oxetane ring.  Compound 10 was very sensitive to acidic medium.  If compound 10 in 
CDCl3 which did not be processed by K2CO3, it was rapidly converted to 118.  11 has a 
characteristic coupling constant J = 10 Hz, as the same as the reference9.  Apparently the 
CDCl3 used here contains a traces of acidic impurities.  10 was treated with Ac2O/DMAP 
to give Compound 1.  The structure of the latter was confirmed by 1HNMR, 13CNMR, 
FABMS10. 

 
Scheme 1  Route of synthesis of compound 1 

 

Reagents and conditions: a) 3 mol/L K2CO3/MeOH, rt., (30 - 40%);  b) NaH/CS2/THF, reflux, 24 h, 
then MeI, 40°C, 80 - 90%;  c) Bu3SnH/AIBN/Toluene, 80°C, 80%;  d) PCC/NaOAc/celite/benzene, 
reflux, 65% based on 75% conversion;  e) 1. 3 mol/L K2CO3/MeOH;  2. Ac2O/pyridine, 50%;  f) 1. 
OsO4/NMO, then NaHSO3;  2. Ac2O/CH2Cl2/pyridine, two steps 71%;  g) MsCl/pyridine, rt., 86%;  
h) 1 mol/L K2CO3/MeOH, 0°C, almost quantitative;  i) DBU/toluene, 105°C, 30 - 40%;  j) 
Ac2O/DMAP/pyridine, rt., 70%   
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Compounds 1, 3-11 were synthesized for the first time and their structures were 
confirmed by 1HNMR, 13CNMR, FABMS.  The synthesis of 1, 7, 9-trideoxytaxol is 
underway. 
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