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Alkynethiolates, selenolates and tellurolates have been obtained for the
first time in our laboratory from acetylides and the elements sulphur,sele-
nium and tellurium respectively, in liquid ammonia. Of course they can also
obtained in other organic solvents. Alkynethiolates are usefull inter-
mediates for the synthesis of heterocycles. They can be considered as the

anions of alkynethiols or the tautomeric thioketenes, a property reflected
X

in the reactivity: RCﬁ ______§_,_ RGEC—)((9 > Rg):C:X (X= 8)

The ambident behaviour appears from the following reactions. Addition of
thiosulfonates to an ethereal solution of an lithium alkynethiolate gives

the 2-alkylidene-1,3-dithiole derivatives in good yields: S SR”
RC=C-SLi = _c=C I

R O

When acetylenic disulfides are dissolved in liquid ammonia, also 1,3-dithiole

derivatives are formed:
. S
liq. NH3
RC=C-S-SR* - RC=C |
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Addition of ammoniumchloride to alkynethiolates in liquid ammonia gives also

the formation of 1,3-dithiole derivatives, which are formed by the dimerisa-

tion of the intermediary thioketene: S
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Aikynethiolates can also be applied in synthesis of a number of other types
of heterocyclic compounds. For instance: When a ethereal solution of the
..1ithium alkynethiolate is added to a solution of CLC=N in ether, 1-alkynyl
_thigcyana‘tes are formed in high yields. Reaction of the 1-alkynyl thiocya-
éa'ﬁes with alecohols, thiols and amines leads to the formation of 1,3—thia-
gole derivatives in good yields. Addition of ZnCl2 appears to promote the
formation of the 1,3-thiazoles considerable: R

: C1C=N R’OH or R’SH %o
p0EC-SLi ——>  RC=C-S-C=N > Loe N
; —O0n’ ’, ,
C /c OR(SR,NR”,)
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The formation of the 1,3-thiazole can be explained by assuming a nucleophilic

or.Ré‘NH

;tfack of the alcohol,thiol or amine on the cyanide carbon atom,after which
ring closure takes place by nucleophilic attack of nitrogen on theﬁ—carbon
:b,ft.b'm.AJmther application of alkynethiolates for the synthesis of heterocycles
15 the reaction with Cl(CHz)nBr which gives the 1-alkynethio-chloromethylene
céﬁ_pounds(n:ﬂ in good yields.Reaction of these acetylenic compounds L

 vith Na X or L12X2(X=S,Se,1‘e) gives the heterocycles

2 in very high yields:
: Cl(CHz)nBr NazX or L12X2 H\C -5
R=C-SLi ———=——> RC=CS(CH,) C1 > I /(CHz)n
(B=H,Me , Et, t-Bu, §) (n=1-3) R X
-- 3 2
The next mechanism for the formation of the heterocycles 2 can be given:
MeOH &’ —

BO=C-S- i i
§-s (CH,) €1 + Na,X(LiX,) ———> l (cHy) 2

R
The nucleophile attacks the carbon-atom next to the Cl-atom,after which

Ti_i:lg'closure takes place by nucleophilic attack of XG) on ‘theﬂ-—carbon atom,

gif_'_ing the heterocycles 2 after protonation.
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