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The Netherlands) 

Abstract Allenylsilver(1) compounds react with carbon disulfide to silver(I) 3-alkynedithio- 

ates; B,y-unsaturated y-dithiolactones are formed by spontaneous cyclisation of these 

dithioates. 

Recently1 we reported on an interesting 1,4-addition reaction of alkylsilver(1) reagents with 

conjugated enynes. We showed that protolysis of the resulting adducts afforded allenes in excel- 

lent yields (70-9O%).I 

To investigate the synthetic applicability of these adducts further, we have allowed them to 

react with several electrophiles. The present paper describes our preliminary results concerning 

their behaviour towards carbon disulfide. The observed reaction with carbon disulfide is namely 

very remarkable as it leads to silver(I) salts of B,y-unsaturated Y-dithiolactones. 2 

Thus treatment of adducts I (0.03 mol, eq I), obtained from RAg.2LiBr and a-methyl-1-buten-3- - 
yne (cf'), with one equivalent of carbon disulfide in a mixture of tetrahydrofuran (THP, 750 ml) 

and hexsmethylphosphoric triamide (HMPT, 15 ml) for 1 h at -5O'C followed by stirring of the 
reaction mixture for 1 h at +25OC furnished the 8,y-unsaturated y-dithiolactones 4 in a high 

yield (80-95%) upon protolysis (E=H) or dauteriolysis (E=D). Based on the evidence given below, 

the reaction is thought to proceed via the silver(I) salts 2 and 2: 

R-CH2, 
c=c=c B 

R" 'Ag.ZLiBr & r';';;;,:bi,l+ RCH2&J;"IBr s2sH (1) 

1 2 3 4 - - - 

Rl=Me; E=H (R=Bu, i-Pr, t-Bu) or D (R=t-Bu) 

According to lH-NMR and GLC (SE 33 column) analysis dithiolactones 4 were reasonably pure (>95%). 

The 1H-NMR spectra of all compounds 4 (CDCl 3,'IMS) showed absorptions in the range 66.62-6.67 

(vinylic proton on C y 1; when E was hydrogen, an additional absorption in the region66.20-6.42 

was present (vinylic proton on C8). 
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1 1 The proposed ring closure of 2 into 2 is based on H-NIB evidence. When namely a H-NMR spec- 

trum was recorded from a THF-HMPT solution containinq the adduct of I (R=i-Pr, R'=Me) with - 
carbon disulfide, a sharp singlet was found at 65.85 (vinylic proton; STMS=O ppm) which inte- 

grated in a ratio 1:6 with the isopropyl group. In the spectrum no other isopropyl groups were 

present. Apparently, the 3-alkynedithioate 2 was not stable under the conditions of the reaction - 
and had completely cyclised into 2. This explains why it was not possible to form methyl 3-al- 

kynedithioates by treating the adduct obtained from _I_ and carbon disulfide with methyl iodide.3 

An alternative route to dithiolactones 2 was found in the reaction of allenyllithium compounds 

(5, eq 2; studied for R=i-Pr and R'=Mej4 with carbon disulfide. Addition of one mol equiv. of 

AgBr.2LiBr to the adduct of 5 with carbon disulfide and subsequent protolysis furnished dithio- - 
lactone 4 (R=i-Pr, R1=Me) in 80X yield. In this case the 3-alkynedithioate (5, eq 2) was stable. 

This follows from its smooth methylation into dithioester 7 (yield: 75%; IR (NaCl): 3295 cm-' 

(H-Cs); ’ 
- 

H-NMR (10% v/v solution in C6U6, GTMS=O ppm): 62.39 (s, H-C=); 62.22 (s, S-Me); 61.64 

(s, Me); 60.98, 60.83 (2xd, isopropyl). 

R-CH 
4 < 

1 NS2 
2‘C=CxC/H - cs2 R-CH2, MeI R-CH 

C-CXH - - 
Z)AgBr.2LiBr RI' 'Li RJ/I _;;,-CeCH (2) 

THF-HMPT CS,Li 
L 

a 
K bS2Li 

L 

In view of the formation of tarry products from I in which R' - 
synthesis seems to be restricted to dithiolactones which bear 

Currently, we are investigating the scope of this interesting 

is hydrogen, our dithiolactone 

two substituents on C Y' 
reaction further. 
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