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Photolysis of hexaethylcyclotrisilaselenane in the presence of hexamethyicyclotrisiloxane produces
tetraethylcyclodisilaselenane and 4,4,6,6,8,8-hexamethyl-2,2-diethyl-1,5,7,3,2,4,6,8-trioxatetrasilaselenocane;

diethylsilaneselone is postulated as an intermediate.

The chemistry of reactive intermediates with multiple bonds
to silicon has been sufficiently investigated to justify a number
of extensive reviews.! Such species as silenes (R;Si=CR,),
disilenes (R,Si=SiR;), silanimines (R,Si=NR), silaphosphin-
imines (R,Si=PR), silanones (R,Si=0), and silanethiones
(R;Si=S) have been studied. To our knowledge, there are no
reports involving the existence of silaneselones (R;Si=Se). In
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this communication we report chemical evidence for the first
member of this family, diethylsilaneselone (Et,Si=Se).2
Recently, bis(trialkylsilyl)selenides and tellurides were
prepared in high yield by the reactions of chlorosilanes with
Li,Se and Li,Te generated in situ from the chalcogen and
lithium triethylborohydride in tetrahydrofuran (THF).3 Using
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Na,Se prepared by a new method4 and Et,SiCl,, we were able
to prepare the new heterocycles (1) and (2) in isolated yields of
40 and 30% respectively (Scheme 1).+

Room temperature photolysis (254 nm) of a hexane solution
of (1) for 18 h in the presence of an eight-fold excess of
hexamethylcyclotrisiloxane produced (2), and 4,4,6,6,8,8-
hexamethyl-2,2-diethyl-1,5,7,2,4,6,8,3-trioxatetrasilaselen-
ocane (4) in 70 and 23% yields respectively (Scheme 2). These
products are best explained in terms of the extrusion of
Et,Si=Se from (1) and the insertion of this new reactive
intermediate into the cyclotrisiloxane to form (4).

Hexamethylcyclotrisiloxane (3) has been used to trap a
variety of reactive intermediates with silicon-heteroatom
double bonds.5 Such reactive intermediates undergo a two-
atom insertion into a Si-O bond of the cyclotrisiloxane
(Scheme 3).

Photolysis of (1) in hexane in the absence of (3) efficiently
produces (2). After 18 h photolysis in the absence of a trap, (1)
is completely consumed, producing (2) in >90% yield. The
same result occurs when (1) is photolysed in an eight-fold

+ Spectral data for (1): m/z 495 (M+, 14.3%), 467 (M+ — Et, 6.1%),
303 (EtsSiSe,*, 100%); with appropriate isotope distribution;
'H n.m.r. at 90 MHz (CCl,); 8 1.05 (s, CH,Me, signal begins to
separate in C4Dg); 13C n.m.r. (CDCl;), 8 13.4 (-CH,), 7.6 (Me);
2Sin.m.r. (CDCl;, vs. Me,Si), 8 25.7 p.p.m.; 7’Se n.m.r. (CDCl;, vs.
Me,Se), & —81.7 p.p.m.; For (2): m/z 332 (M+, 27.1%), 303 (M+
—29, 100%), with appropriate isotope distribution; 'H n.m.r., 90
MHz (CCly), 8 1.00 (s, CH,Me); 13C n.m.r. (CDCls), & 14.4 (-CH,),
7.4 (Me); 2°Si n.m.r. (CDCl;), 8 8.7 p.p.m.; 7’Se n.m.r. (CDCl;), &
—99.9 p.p.m. Satisfactory elemental analyses were obtained. Yields
were calculated assuming that 1 mol of (Et,SiSe); could produce 3 mol
of Et,Si=Se, which could then dimerize or insert into (3).

Spectral data for (3): m/z 388 (M+, 2.3%), 373 (M+ — Me, 9.7%),
359 (M+ - Et, 100%), with appropriate isotope distribution;
'Hn.m.r., 300 MHz (CDCl;), $1.05—0.8 (m, 10H, CH,Me), 0.5 (s, 6
H, Se-SiMe,), 0.12 and 0.11 (2s, 12 H, O-SiMe,); 3C n.m.r.
(CDCl3), 8 11.74 (CH,), 7 and 6.8 (-CH,CHj; and Se-SiCH,), 9.1 and
8.8 (O-SiCHs); 77Se n.m.r. (CDCl;) & —138.1 p.p.m. Satisfactory
elemental analyses were obtained.
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excess of Et;SiH, an efficient silylene trap, indicating that
silylene formation is not an important pathway in the
photochemical decomposition of (1).
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