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Summary: The first synthesis of (3S,8S)-(-)-4,6-decadiyne-l,3,8-triol, isolated from a toxic: 
mushroom Gymnopilus spectabilis, has been achieved by employing the chiral 3-hydroxyalkyne 
formation reaction as the key step. 

(3s ,gs)- ( - ) -4 ,6-Decadiyne- l ,3 ,8- t r io l  (1) was first isolated in 1986 from a toxic mushroom 

"Ohwaraltake (Big laughter mushroom)", Gymnopilus spectabilis, by Nozoe and coworkers I who 

determined its planer structure. In 1989, Shirshama and coworkers 2 established its relative and 

absolute structure as 3S,8S by correlating its degradation products with (S) - (+) -2-aminobutyr ic  

acid and (S)-(-)-malic acid. Now we wish to describe the first synthesis of this unique natural 

product employing the chiral 3-hydroxyalkyne formation reaction 3 which we have developed 

r e c e n t l y .  

Based on latent symmetry of the target molecule (1), we first planned to complete the 

synthesis by selective removal of one of the primary hydroxy groups in the symmetric diacety- 

lene (2) starting from a prochiral allylic alcohol (4) by employing the chiral 3-hydroxyalkyne 

formation reaction to produce a key acetylene intermediate (3). However, difficulty in selective 

manipulation of the primary hydroxy groups of 2 made further execution of our initial plan 

impossible though we could actually have obtained 2 in an excellent overall yield (Scheme 1). 

OH 

OH 

OH 

(3S,8S)-(-)-4,6-decadlyne-1,3,8-triol (1) 

OH H 

___.> ~ v -OH > RO 

I # " ~  . 3 

2 ~,the key step 

RO(CH2)2CH-CHCH2OH 
4 

Scheme 1 

Thus, we undertook a modified approach which successfully led to the first synthesis of the 

natural product (1). The Katsuki-Sharpless asymmetric epoxidation reaction 4 of the (Z)-al lyl  

alcohol (6), prepared from 3-butynol in 3 steps (-90% overall yield) via $, gave the (2R,3S)- 
epoxide (7), [a]D 29 -7.81 ° (c 1.04, CHCI3), in 74% yield after purification via the acetate, [a]D 31 
+10.40 ° (c 1.07, CI-ICI3). Chlorination of 7 under neutral conditions followed by exposing the 

resulting chloride (8) to lithium diisopropylamide (LDA) afforded the a-hydroxyacetylene (9), 
[a]D 29 -12.93 ° (c 1.02, CHHCI3), in 92% overall yield. Optical purity of 9 was determined as ~80% ee 
by IH-NMR analysis 5 of its MTPA (both enantiomers) esters. When the benzoate (10), [a]D 30 

-30.30 ° (c 1.04, CHCI3), derived from 9, was treated with tetrabutylammonium fluoride, desilylation 
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Scheme 2 
Reagents and conditions: a) Hz. Lindlar catalyst, benzene, r.t., b) (D)-(-)-DIPT (1.06 equiv.), 

Ti(OiPr)4 (1.06 equiv), TBHP (1.6 equiv.), 4A molecular sieves, CH2Cl2, -30 “C, 64 h, c) PPh3 (1.5 
equiv.), CC4, reflex, d) LDA (7.2 equiv.), TI-IP, -30 ‘C!, 15 min, e) PhCOCl (1.5 equiv.), Et3N (2.4 

equiv.). DMAP (10 mol%), CH2Cl2, r.t., f) nBu4NP (1.6 equiv.), THP, 0 ‘C - Lt., g) TBS-Cl (1.5 equiv.). 
imidazole (2.2 equiv.), DMP-CH2Cl2 (l&3), r.t., h) K2CO3 (1.0 equiv.). MeGH, r.t., i) I2 (2.0 equiv.). 
PPh3 (2.0 equiv.). imidazole (2.0 equiv.), TWP-McCN (3:2). rdlux, j) nBu4NF (1.5 equiv.), THP, 0 OC, k) 
9 (3.4 equiv.). (PhgP)gPdClg (1.4 mol%), CuI (3.5 mol%), Et3N (4.6 equiv.), 02. DMP. r.t., 19 h, 1) (i) 
tBuLi (3.9 equiv.). TMBDA (5.0 equiv.), THP, -75 “C. 80 min, -35 OC. 130 min. then aq. NIQCI, (ii) 
“BuqNF (1.5 equiv.). THP, r.t. 

occurred with clean rearrangement of the benzoyl group to give the primary benzoate (1 l), 

[a]$* +9.05” (c 1.03, CHCl3), selectively, in 91% yield. Protection of the secondary hydroxy group 

followed by methanolysis 11 provided the primary alcohol (13), [aID -53.69” (c 1.02, CHCl3), in 

94% yield, which was transformed into the iodo-alcohol (15). [aID -0.90“ (c 1.04, CHCl3), in 75% 

overall yield on sequential iodination6 and deprotection. 

Upon treatment of the iodide (15) and 3.3 fold excess of the silyl ether (9) in the presence 

of a catalytic amount of dichlorobis(triphenylphosphine)palladium(II) and copper(I) iodide 

under oxygen7 a cross-coupling reaction occurred preferentially to afford the mixed diacetylene 

(16). [a]D27 +5.14’ (c 0.95, CHCl3), in 54% yield from 15, accompanied by minor amounts of two 

readily separable homocoupling products. Rnally, 16 was dehalogenated with exposure to rert 

butyllithium* followed by aqueous ammonium chloride and desilylated to give the natural 
product9 (l), [a]D26 -5.69” (c 0.25, MeOH) [lit.2: [a]D23 -5.8” (c 1.7, MeOH)]. 
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