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REACTIONS OF ENAMINES WITH THIOACYLKETENE THIOACETALS.
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Reactions of conjugated ketene thioacetals have been the subject of

2) We have recently disclosed that

increasing interest in the last few years.
o—thioquinonemethide (1)3) and thioacylketene thioacetals (4)4) undergo 1,4-
cycloaddition reactions with electron deficient olefins and acetylenes.
We now report these conjugated thiones can also react with electron rich
olefins, enamines, thus demonstrating the ambident nature of thiocacylketene
thiocacetal functionality and the thiophilicity of enamines.
o-Thioquinonemethide (1)3) reacted with excess enamine (2) in refluxing
acetonitrile (1-2 hr) to give 1:1 adduct (3).5) The orientation of the cyclo-

addition was established for (3c) by Raney-nickel desulfurization affording 2-

methyl-1-phenyl-3-pyrrolidinopropane.
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The reaction of thiobenzoylketene thicacetals (4a—c)6’7) with enamine (2b)

(acetonitrile, reflux, 10-20 hr) afforded 2,3-diphenylbutane derivative (5),5’8)

1

and the reaction of (4d4) (R =CH3, R2=RB:H)7) with (2b) (acetonitrile, reflux,

2 hr) gave conjugated thiome (6) (10%).7)
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The adduct (3) is presumably formed by nucleophilic attack of an enamine
to the carbon of the ketene thicacetal group to give a zwitter ionic inter-
mediate (7) followed by cyclization,g) while the formation of {5) and (6) is
most likely explained in terms of initial attack of an enamine to thiocarbonyl
sulfur as depicted in the following scheme although further studies must be
awaited to establish the detailed mechanism. The zwitter ionic intermediate (8)
would wndergo cyclization to (11) (path A) or fragmentation to carbene (9)
(path B}. This cvarbene is a vioyleog of & dithiascarbene and path B ie reminisseant
of ffarmation of & Arthizcarvens frow Srithloearvomate By hesellardazstion, el
The fotmaiion ©f (5) resalis €3xom bhydeogen

an organdiivhium uvmpvunﬁ.l

abstraction (probably from excess enamine) of (9) followed by dimerization of
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(10). The triplet ground state and hydrogen abstraction of a vinylcarbene have

recently been demonstrated.ll)

Heterolytic cleavage of (11) to (12) might be as-
sited by such factors as stability of the carbonium ion formed, participation of
a-nitrogen, and high polarity of the solvent. The present findings are the first
demonstration that an enamine can react with thiocarbonyl sulfurlz) like an
organometalloid, where such thiophilic reactions have been intensively studied

in recent years.lS) The difference in reactivity between (1) and (4) might result
from the greater contribution of an ionic canonical structure (13) in the former,

which would not only render the thioacetal carbon more susceptible to nucleo-

philic attack by an enamine but also reduce the thionic nature of (1).
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