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A SIMPLE, EFFICIENT SYNTHESIS OF LENTHIONINE AND 1,2,4,6_TETRATHIEPANE 
FROM DIMETHYL DISIJLFIDE 
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Summary: A synthetic route to the important cyclic polysulfide, lenthionine, and a related 
natural product is outlined. 

The novel natural products lenthionine (1,2,3,5,6_pentathiepane) & and 1,2,4,6-tetra- 

thiepane z have been isolated from the edible Shiitake mushroom (Lentinus edodes)'and the red 

alga Chondria californica.2~3 Previously reported synthesis of these polythiepanes,'y4 which 

have shown promise as potential antibiotics, have been characterized by low yields. We 

describe here a straightforward syntheses of lenthionine and 1,2,4,6_tetrathiepane,starting 

from dimethyl disulfide and proceeding via bischloromethyl disulfide 2 as the common inter- 

mediate (Scheme 1). 
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Adaptation of the general procedure of Tjan et al. 5 for the synthesis of bis-o-chloroalkyl 

disulfides yielded bischloromethyl disulfide 2 in 79% yield.6*7p8 Reaction of sodium tetrasul- 

fide (NazS4Twith 2 yielded lenthionine in 43% yield. This material was identical in all re- 

spects with authentic material prepared by the procedure of Morita and Kobayashi.' The use of 

sodium tetrasulfideto synthesize cyclic trisulfides lo has been reported previously. 

The closely related 1,2,4,6_tetrathiepane < was also prepared from 2 in 52% yield, by 

reaction with sodium sulfide. There was no indication of the competing formation of 1,2,4- 

trithiolane, as reported by previous workers.5 The unexpected formation of tetrathiepane < 

from this reaction can be explained by two possible pathways (Scheme 2) in which bischloro- 

methyl disulfide appears to function as a methylene-transfer reagent. Further investigations 

of the synthetic utility of 2 are continuing. 
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Experimental 

Lenthionine, . ,& Sodium sulfide nonahydrate (1.20 g,5.0 mmol) and sulfur (0.48 g,15.0 mmol) in 

100 ml water were refluxed for 1% h.. After cooling to room temperature, 1 drop of Adogen Q46413 

and bischloromethyl disulfide 2 (0.81 g,5.0 mmol) in 100 mL benzene were added over a period of 

2 h. After stirring for a further 1 h, extraction with benzene, drying (Na2S0,) and evapora- 

tion yielded a yellow oil. Thick layer chromatography (SiO,,CCk,) yielded lenthionine (0.24 g, 

43%) and recovered 2 (0.31 g,38%). Recrystallization (dioxane) yielded A, m.p.56-58"C, lit.' 

m.p.60-61°C; 'H-NMR: s(CDCe3) 4.30 (s,4H),lit.' &(CDCa3) 4.33 (s,4H) ppm;m/e=188(&). 

1,2,4,6_Tetrathiepane, 5. The disulfide 2 (0.81 g,5.0 mmol) in 100 mL benzene was added to 

sodium sulfide nonahydrate (1.20 g,5.00 mmol) in 100 mL water. Work up as in synthesis of k, 

yielded pure 2, after chromatography (0.22 g,52%), m.p.76-78'C (lit.' mp.79OC); 'H-NMR: G(CDCe3) 

4.21 (s,4H), 4.25 (s,2H), 1it.l S(CDCR3) 4.24 (s,4H), 4.28 (s,2H) ppm; m/e=170(&). 

References and Notes 

1. 
2. 

3. 

4. 
5. 
6. 

7. 

8. 

9. 
10. 
11. 

12. 
13. 

K. Morita and S. Kobayashi, Chem. Pharm. Bull. 2, 988(1967); Tetrahedron Lett. 573(1966). 
S.J. Wratten and D.J. Faulkner, J. Org. Chem. 3, 2465(1976). 
Lenthionine has also been detected in cooked mutton--L.N. Nixon, E. Wong, C-B. Johnson and 
E.J. Birch, J. Agric. Food Chem. 27, 355(1979). 
E. Baumann, E. 3, 1869(1890). 
S.B. Tjan, J.C. Haakman, C.J. Teunis and H.G. Peer, Tetrahedron 8, 3489(1972). 
Bischloromethyl disulfide is a pale yellow oil, b.p.70-72'C/8 mm, lit.'l b.p.107-108“Cl 
18 mm; 'H-NMR: 6(CDCa3)4.91 ppm, 1it.l' 6(X114) 4.84 ppm; m/e=162&. 
Compound 
Pat. 3,36 &. 

is a highly effective soil fungicide--S.L. Giolito and T.B. Williamson, m 
,430(Dec.26, 1967); Chem. Abstr. 68, 77226q(1968). 

For other reports of the preparation of ,$ see: 
Chem. 55, 407(1977). 

J.S. Grossert and R,F.Langler. Can. 3. 

A. Kato, Y. Hashimoto, I. Otsuka and K. Nakatsu, Chem. Lett. 1219(1978). 
D.N. Harpp and A. Granata, J. Org. Chem. kfi, 4144(1979). 
K.A. Petrov, G.A. Sokolskii and A.A. Neimysheva, Zh. Obshch. Khim. 27, 780(1957); Chem. 
e. 2, 16334d(1957). 
I.B. Douglass, R.V. Norton, R.L. Weichman and R.B. Clarkson, 3. Org. Chem. 2, 1803 (1969). 
Aldrich Chemical Co. Inc., Milwaukee, Wisconsin. 

(Received in USA 11 December 1980) 


