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A NOVEL TETRAMETHYLTHIOUREA-CATALYZED DECOMPOSITION OF

STABILIZED SELENONIUM YLIDES
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A few stabilized selenonium ylides react with a catalytic
amount of tetramethylthiourea in the presence of acetic acid at
room temperature to give the corresponding selenides and olefins
in good yields.

Considerable effort has been devoted to studies of sulfonium and selenonium

ylides.l)

Particularly, much of attention has been directed toward the mechanism
for the thermal decomposition of several non-isolable sulfur ylides to sulfides

which are accompanied by olefins from the alkylidene portions of the starting

ylides,z) but very few studies have been made on ylide decompositions which are
promoted by the catalYtic action of certain reagents to give the corresponding
olefins.3)

In this communication we wish to report a hitherto unknown type of facile thio-
urea-catalyzed decomposition of stable selenonium ylides to form the corresponding
selenides and olefins.

When one mmol of dibenzylselenonium cyand&ethoxycarbonyﬁmethylide(I) which is
quite stable at room temperature was treated with an equimolar amount of tetra-
methylthiourea in 5 ml of an acetic acid—CHCl3 solvent(1l:25, V/V) for 30 min at

4) precipitated in a 91 %

room temperature, the crystals of dimethyl dicyanofumarate
yield fiom the solution because of its low solubility in the solvent used. Evapora-
tion of the solvent from the filtrate and then thin-layer chromatographic separation
of the resulting residue gave a 90 % yield of dibenzyl selenide, and over 80 % of

the initially employed thiourea was recovered unchanged, suggesting that only less

than 0.2 molar amount of the thiourea is sufficient to complete the reaction.

0.2 equiv. SC(NMe,),
,) 5Se=CCN (COOR) 23, (PhCH,) ,Se + Rogg:c=c:gg°R
AcOH-CHC13, r.t.
(I) a:R=Me, b:R=Et a:99%, b:96% a:96%, b:80%

2 (PhCH
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Similarly, the reaction of tetramethyleneselenonium cyand@ethoxycarbonyiF
methylide (II] or dicyanomethylide (IIT) with 0.2 equiv of tetramethylthiourea was
found to produce dimethyl dicyanofumarate or tetracyanoethylene in fairly good

yields, respectively.

0.2 equiv. SC(NMe,)
2l se=cZN 22 , se + gesc=cS"
ACOH-CHCl,, r.t.

a:R=COOMe (IT) a:97% a:84%
b:R=CN(III) b:96% b:72%

The data available at present does not permit an elucidation of a proper
mechanism. However, the most plausible mechanism for the reaction could be depict-

ed as follows.

1 AcOH D Rl o s=C (NMez) 2 Rl\ ®
=C - - —_— s 45 -
R,Se=C{ ;2 — R,Se~CH ;2 “OAc R,Se + Rr2-CH SC(NMe,),
() (V)
I + IV —m—m—mm> RzgleRlR%iFRlR — ste + R1R2C=CR1R2
~§=C(NMe,) , o -

Detailed mechanistic features of these reactions are now being examined in

this laboratory and will be reported elsewhere in the near future.
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