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Electronic Spectra of Thioformaldehyde 
and the Methyl Thiyl Radical 
IN the flash photolysis of some simple sulphur containing 
molecules in the gas phase, we have recently observed 
several new electronic spectra in absorption. Largely on 
the basis of chemical evidence from widely different 
molecular systems, carriers have been assigned to CH,S 
(thioformaldchydc) and CH3S (methyl thiyl radical). \'\1o 
also comment briefly on some aspects of the kinetics and 
photochemistry. 

Using flash energies up to 2,500 J and a single optical 
pass through a 7 5 em long reaction vessel, spectra were 
recorded with a Hilger medium quartz spectrograph on 
II ford H P3 plates sonsitiwd with sodium salicylate. All 
experiments were conducted at about 293° K. 

Fig. 1 shows spectra in the 210-220 nm region which 
wore recorded in the flash photolysis of CH3SSCH3 

(dimethyldisulphide). The strong, short lived, feature at 
216 nm is the Herzberg CH 3 band\ and in addition three 
new spectra are indicated. The red-shaded band, with a 
short wavelength head at about 211·75 nm, exhibits a 
"coarse fino-structure" which seems to be tho result of 
the presence of the CH,S molecule. This species persists 
for several seconds after flashing. The single, diffuse, 
band centred at about 218·5 nm is assigned to tho CH3S 
radical which has a decay time comparable with that 
of the CH3 radical. .l:<'ig. l also shows two narrow bands, 
disposed ono on each wavelength extreme of the CH3 

transition, but assignment of this spectrum is still pro· 
liminary. The 211·7 mn feature has been observed in the 
flash photolysis of CH3SSCH3 , CH3SCH3 , CH3SH, COS+ 
CH4 , CH2N 2 (diazomethaue)+COS, CH2N 2 +H2S, and 
CH 2N 2 +CS 2 • The CH3 tram;ition was detected in each 
of tho first four molecular systems. In the experiments 
with CH2N 2 with either COS or H 2S, the intensity of the 
211·7 nm band was indepAndont of the flash energy
provided tho diazomethane was entirely photolysod. 

From purely chemical evidence unequivocal assignment 
of the 211·7 nm band to CH,S is difficult because direct 
production of CH,S in a primary photochemical process 
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.l!'ig. 1. Transient spectra in f!ashcd_dimcthyldisulphide. 
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cannot be clearly demonstrated. Tt is considcr<d that tho 
carrier of tho band rnust contain each of the elements C, 
Hand S. The spectrum has boon detActed only in systems 
which contain all three elements, and there are no plausible 
structures to which the band can be attributed which 
contain only a pair of tho elements. 

Production of CH,S by disproportionation of CH3S 
radicals in the photosensitized decomposition of CH3SSCH3 

has been demonstrated by free-radical muss-spectro
metry•. The production of CH2S has also been proposed 
on the basis of end product analysis in static direct-photo. 
lysis experiments with CH3SSCH3 (ref. 3) and in tho COS+ 
CH4 photochemical system• (subsequent to S('D) insertion 
into CH4 ). It must be formed as a major intermediate 
via tho CH3S radical in tho flash photolysis of the com
pounds containing the CH3 S group. The 211·7 nm band 
would seem to correspond to a major product for it can 
be observed with flash energies down to a few hundred 
joules. From a study of the kinetics of the diazometh
ane rAactions, we conclude that the carrier of the 211·7 
nm band results from a fast reaction of the CH2 mdical 
either with COS or H,S. The transition complexes can 
be written respectively C2H 2SO and CH4S, and the only 
common fragment with appropriate properties is CH2S. 
The "coarse fine-structure" of the band appears to corre
spond to "K" sub-bands due to quantization of rotation 
about the axis of low moment of inertia. AnalyRis of tho 
sub-band structure could not be attempted because of 
inadequate dispersion. A broad band at 208 nm detected 
in absorption following irradiation of dimethyl disulphide 
in a hydrocarbon glass at 77° K has been previously 
attributed to the CH2S monomer•. 

Tho band at 218·5 nm waR observed quite strongly in 
the flash photolysis of CH,.SSCH3 , CH3SCH3 and CH3SH. 
The maximum intensity of the band approximately coin
cided with the maximum intensity of the photolytic flash 
over a wide range of flash energies and initial pressures. 
We therefore .conclude that the carrier is a primary 
product of tho photodecomposition in thesA experiments 
and attribute the spectrum to the methyl thiyl radical. 
Perhaps tho assignment is obvious because of the extreme 
improbability that any other transient species could be 
produced in roughly equal yield from the three parent 
compounds. 

Incidental to those experiments wo have shown that 
neither the CH3 spectrum nor that of CH2S is observed 
in the flash photolysis of cs2 (210 nrn system) in the 
presence of CH4 • Thus the atomic sulphur must bo pro
duced almost entirely in its electronic ground state, 
which confirm8 earlier findings 6 • 
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Ternary Compounds of Uranium-Carbon 
and the Group VIII A Elements 
TERNARY compounds of uranium and carbon with the 
first row elements of group VIII A in tho periodic table 
have been known for some time. This is because of the 
relevance of the appropriate ternary phase relationships 
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