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Isolation and Characterization of Selenoketens 
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Summary Selenoketens, formed by pyrolysis of 4-alkyl- 
1,2,3-selenadiazoles in the vapour phase, may be isolated 
at - 196 "C as highly coloured deposits and undergo 
characteristic chemical reactions. 

~,~,~-SELENADIAZOLES are reported to decompose to form 
acetylenesla when heated in condensed phase, except for 
cycloalkenoselenadiazoles which also give 1,4-diselenines. lb 
However, it has recently been unambiguously demon- 
strated that pyrolysis of selenadiazole in the vapour phase 
gives selenoketen as identified by its microwave spectrum.2 
We now report that formation of selenoketens appears to be 
a general reaction when 4-alkyl-l,2,3-selenadiazoles are 
pyrolysed in the vapour phase (100--10mTorr) at 5 0 0 -  
600 "C [equation (l)]. 

The selenoketens investigated have been trapped as 
highly coloured deposits at - 196 "C. Compound (2a) is 
purple while (2b) and (242) are blue. They are extremely 
labile with respect to thermal dimerization in the con- 
densed phase [equation (2)]. The process, either spon- 
taneous or provoked by slight heating, is evidenced by an 
abrupt change to the pale yellow colour of the dimers. 
Selenoketens (2a) and (2c) are characterized by their i.r. 
spectra a t  -196 "C on a KBr disc featuring strong absorp- 
tions at  1695 and 1700 cm-1, respectively, which we 
assigned to the G G S e  stretching  vibration^.^ In the case 
of (2b), the dimerization was too fast to permit the i.r. 
spectrum to be recorded and the presence of (2b) after 
pyrolysis of (lb) is evidenced only by the quickly fading 
colour and the appearance of the dimer (3b). 

(2) 
a; R = H  
b; R = M e  
C ;  R ==But 

a; R = H  
b; R = M e  
C ;  R = B u t  
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The dimers (3a-c) show satisfactory elemental analyses 
and mass spectra, the latter with the expected isotopic 
clusters due to two selenium atoms.4 The structure 
assignment of the dimers is based on the 1H n.m.r. data: 

CH2=f\CH;=Se /se\ CH2=C/se>e Se=C ,% c = s  '5' 'CH; 

c"L 
(4a) (5af (6a) 

also (5a) would not display singlet lH n.m.r. absorptions, 
(6a) and (7a) are expected to be highly coloured5 in contrast 
to the pale yellow appearance, and the formation of (8a) 
would imply hydrogen migration, a process which is not 
very likely to occur a t  - 196 "C. 

Trapping of the pyrolysate from (la) at -80 "C led to a 
polymer (H,G==-Se),, obtained as a brownish film in- 
soluble in a variety of common organic solvents. Its 
constitution and the order of n is unknown so far. 

When vapours of the selenoketen (2a) are mixed with 
vapours of dimethyIamine immediately after generation, the 
expected formation of NN-dimethylselenoacetamide (m.p. 
85-86 "C) takes place [equation (3)]. The product was 

CH,&Se + NHMe, + Me<( : Se)-NMe, (3) 

identified by elemental analysis as well as by comparison 
with an authentic materiala (superimposable i.r. spectra 
and lack of m.P. depression on admixture). 

(70) (8a) 

8 {CDCl,, Me4Si) (3a), oil, 6.37 (s, CH,) ; (3b), semisolid, 
6.47, 6.36 (9, CH, intensity ratio ca. 1 : 4 corresponding to  
the occurrence of a cis-trans mixture), and 1.84 (d, Me); 
(3c), m.p. 93-95 OC, 6.53 (s, CH) and 1-23 (s, Me). Alterna- 
tive structures are ruled out because (4a) and most probably (Received, 22nd August 1978; Corn. 918.) 
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