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Abstract: The reactions of fluorenylidene and diphenyl carbene with di-tert-butylthioketone 

and adamantanethione lead to the rapid formation of strongly absorbing, long-lived ylides. 

The formation and characterization of carbonyl ylides formed in the reaction of fluorenylidene 

with ketones has been discussed in earlier reports from this laboratory. 2,3 We now wish to 

report the extension of this photochemical reaction to include thiocarbonyl ylides. We have 
obtained the spectra of ylides formed in the reactions of carbenes with thioketones, and, as 

well, carried out the first kinetic measurements for these reactions and for the decay of the 

ylides. Further, our results show conclusively that the reaction can occur directly from 

triplet carbene rather than from the singlet state in equilibrium with the triplet. 

Thiocarbonyl ylides have been the subject of interest in recent years due to their 

possible role as intermediates in a variety of reactions including, for example, the production 

of thiiranes,4-8 as well as five membered ring sulphur heterocycles. 9,lO Ylide production has 

been achieved by a variety of pathways, including 1,3-dipolar addition of diazocompounds to 

thioketones to produce A3-1,3,4-thiodiazolines followed by elimination of nitrogen.7 Other 

pathways include addition of thioketones to oxiranes 11 attack of carbenes on sulphides 6 and 

photorearrangement of aryl vinyl sulphides. 9.10 In particular, this last process has been 

examined by flash photolysis and has been the subject of some controversy. 9,lO 

We have investigated the thiocarbonyl ylides formed in the photoreactions of diazofluorene 

and diphenyldiazomethane with di-tert- butylthioketone and adamantanethione. 12 Laser photolysis 

of 1~10-~M Freon-113 solutions of the diazocompounds (337.1 nm, -8 ns, <lo mJ/pulse) 13 led to 

the corresponding carbenes which were readily scavenged by the thioketones. Concurrent forma- 
tion of new intermediates was indicated by the appearance of absorption bands with h,, between 

500 and 700 nm (Figure 1). Table 1 summarizes the data for these species. The pseudo first 

order rate constant for the growth of these transients was a linear function of the thioketone 

concentration. This is shown in Figure 2 for the fluorenylidene-adamantanethione system. 
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Table 1. Kinetic and spectroscopic parameters for the reaction of triplet carbenes with 

thioketones in Freon-113 at 300K. 

Carbene Thioketone h a b 
max kformation- 'decay- 
(nm> (M-16-1) (PJ) 

Fluorenylidene di-tert-butylthioketone 700 (l.lf0.1)x10~ >lOO 

Fluorenylidene adamantanethione 580 (6.4+1.1)x10g 18.5 

Diphenylcarbene di-tert-butylthioketone 580 (9.1?0.7)x107 44 

Diphenylcarbene adamantanethione 500 (1.3?0.1)x10g 26 

%rrors as +2u. lLifetime, not half-life. 
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Figure 1 (left): Transient absorption spectrum of the fluorenylidene-adamantanethione ylide. 

Figure 2 (right): Dependence of the pseudo first order rate constant for the growth of the 

same ylide as in Figure 1 on adamantanethione concentration ([ADTH]). 
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Figure 2 represents the bimolecular rate constant for carbene scavenging by 
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