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Abstract: The first total synthesis ofpanaxydol 1 is described, starting from L-(+)-diethyl tartrate 2. 
© 1998 Published by Elsevier Science Ltd. All rights reserved. 

Panax ginseng C. A. Meyer is one of the most important oriental medicinal plants. 1 The biologically 

active constituents of ginseng have been pursued extensively, and recently many polyaeetylenic compounds, 

including panaxydol 1, were isolated. 2 These polyacetylenic compounds have received attention as a 

possible new type of antitumor agent) 
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The absolute configuration 4 of panaxydol 1 was determined to be (3R, 9R, 10S)-9,10-epoxy-heptadec-1- 

ene-4,6-diyn-3-ol. Herein, the first total synthesis of optically active panaxydol 1 is described. 
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Scheme 1: a) Swern oxid. b) n-C6HI3P+Ph3Br ", n-BuLi, TI-IF, -78 - 0°C., 75% in two steps c) 

10%Pd/C, 95%EtOH, 72hr, 85%. d)p-TsC1, Py. 96%. e)p-TsOH, MeOH. f) K2CO3, MeOH, 90% in 

two steps, g) MOMCI, i-Pr2NEt, CHzCI2, 0°C - rt, 82%. h) HCCLi.NH2(CH2)2NH2, THF-HMPA, - 

20°C, 78%. i) MsC1, Et3N, Py. j) MeOH, HCl(cat.). k) K2CO3, MeOH, 77% in three steps. 1) NBS, 

AgNO3, acetone, 82%. 

The absolute configurations of C9 and C 10 in panaxydol 1 were established using L-(+)-diethyl tartrate 2 

as a chiral template (Scheme 1). Accordingly, 2 was transformed into the monobenzyl ether 3 according to 

the known procedure. 5 Swern oxidation of 3, subsequent Wittig reaction with n-CsHHCH=PPh3 and 

catalytic hydrogenation afforded the primary alcohol 4, which on successive treatment with p-TsCl in 
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pyridine, acidic methanol and excess K2CO3 in methanol gave the epoxy alcohol 5. The secondary hydroxyl 

group of 5 was protected as the mcthoxymethyl (MOM) ether to yield 6, which was allowed to react with 

lithium acctylide to give the coupling product 7. By treatment with methylsulfonyl chloride, methanolic 

HC1 and K2CO3 in methanol, 7 was converted into the epoxide 8, which was reacted with NBS and 

AgNO3 6 to afford the (9R, 10S) C6-C17 fragment 9 ofpanaxydol 1. 

Using the Cadiot-Chodldczwicz 

butyldiphenylsilyoxy)-pent- 1-en-4-yne 

obtained 9(Scheme 2). 
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reaction, 8 fragment 9 was then coupled with (3R)-(t- 

10 7 After deprotection of the TBDPS group, panaxydol 1 was 
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Scheme 2: a) CuCI, NH2OH.HC1, EtNH2, MeOH, 0°C, 69%. b) TBAF, THF, rt, 66.5%. 

In conclusion, panaxydol 1 was obtained in 14 steps in 10.1% overall yield, starting from the 

monobenzyl ether 3 which was prepared from L-(+)-diethyl tartrate 2. 
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