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Wei LU, Guang Rong ZHENG,  Jing Shan SHEN ,Jun Chao CAI* 
 

Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai 200031 
 
 

Abstract: (3R, 9S, 10S)-Heptadec-1-ene-4,6-diyne-3, 9, 10-triol 2, a diastereoisomer of 
panaxytriol 1 was synthesized using L-(+)-diethyl tartrate 5 as a chiral template, through the 
Cadiot-Chodkiczwicz coupling of the terminal acetylene 3 with bromoacetylene 4. 
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In 1983, panaxytriol 1 was first isolated1,2 as a diacetylenic constituent from Panax 
ginseng. Since then, the biological activity of 1 has been extensivly investigated and 
recently it has been received attention as a potential new type of antitumor agent3,4. The 
absolute configurations of 1 were confirmed to be (3R, 9R, 
10R)-heptadec-1-ene-4,6-diyne-3,9,10-triol by the Mosher method and CD analysis5,6. 
But Fujimoto et al7 asserted that the absolute configuration of 1 should be 3R, 9S, 10S 
through synthesis of a diastereomeric mixture at C-3 of panaxytriol.  In the previous 
papers, we have reported the first total synthesis of 1 as a preliminary communication8,9. 
Herein, we describe the synthesis of a diastereoisomer of 1, (3R, 9S, 10S)- 
heptadec-1-ene-4,6-diyne-3,9,10-triol 2. We hope to determine the absolute configuration 
through comparing  [α]D values of two pure diastereoisomers. 
 

OH
HO

HO

OH
HO

HO

Panaxytriol 1 (3R, 9S, 10S)-Panaxytriol 2  
 

The general strategy for the synthesis of 2 is formulated, based on the retrosynthetic 
analysis as showed in Scheme 1. A Cadiot-Chodkiczwicz coupling10 of the terminal 
acetylene 3, (3R)-(t-butyldiphenylsilyoxy)-1-penten-4-yne, which we recently reported8,9, 
with a bromoacetylene 4 should give the diacetylenic intermediate which on subsequent 
transformation would afford the desired product 2. 
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Scheme 1 
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Accordingly an efficient approach for the synthesis of bromoacetylene 4 (R1=H, 
R2=TBS) was developed as depicted in Scheme 2. The absolute configuration of C9 and 
C10 in 2 were established using L-(+)-diethyl tartrate 5 as a chiral template. 5 was 
transformed to monobenzyl ether 6 according to known procedure11,12.  Swern oxidation 
of 6, subsequent Wittig reaction with n-C5H11CH=PPh3 and catalytic hydrogenation 
afforded primary alcohol 7, which on successive treatment with p-TsCl in pyridine, acidic 
methanol and excess K2CO3 in methanol led to epoxy alcohol 8. The secondary hydroxy 
group of 8 was protected as a tert-butyldimethylsilyl(TBS) ether13 to yield 9, which was 
subjected to the coupling reaction with trimethylsilyl acetylene lithium in the presence of 
boron trifluoride etherate14 to afford silylacetylene 10.  By treatment with NBS and 
AgNO3

15, 10 was converted to the bromoacetylene 11 in one pot in high yield16. 
 

Scheme 2  
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Reagents and conditions: a) i Swern oxid.; ii n-C6H13P+Ph3Br-, n-BuLi, THF, -78 - 0°C, 75% 
in two steps; iii 10%Pd/C, 95%EtOH, 72hr, 85%. b) i p-TsCl, Py. 96%; ii p-TsOH, MeOH; iii 
K2CO3, MeOH, 90% in two steps. c) TBSCl, THF, pyridine, AgNO3, rt, 93%. d) Me3SiCCH, 
n-BuLi, BF3Et2O,THF, -78¡ãC, 94%. e) NBS, AgNO3, acetone, 86%. 
 

Then, using the Cadiot-Chodkiczwicz reaction10, bromoacetylene 4 was coupled 
with (3R)-(t-butyldiphenylsilyoxy)-1-penten-4-yne 3 to afford the diacetylenic product 11,  
after deprotection of the silyl  group, 2 was obtained17 (Scheme 3). 
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Scheme 3 
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Reagents and conditions: a) CuCl, NH2OH⋅HCl, EtNH2, MeOH, 0°C, 71%. 
 b) TBAF, THF, rt, 79%. 
 

1H and 13CNMR spectra were similar with the reported data5,6.  The [α]D value of 
(3R, 9S, 10S)-panaxytriol 2 was -49.2 (c 0.90, CHCl3), much different with the natural 
panaxytriol, -25.4 (c=1.54, CHCl3),6 -19.0 (c=1.0, CHCl3).5 Moreover, the [α]D value of 
synthetic (3R, 9R, 10R)-panaxytriol 1,8 -21.2 (c=0.55, CHCl3), was nearly identical to the 
natural product. Thus, the absolute configuration of panaxytriol was confirmed to be 3R, 
9R, 10R.  
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