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sophisticated numerical methods involving electronic 
computers would be required. 

It is interesting to notice that the pK,'s in column III 
and column V of Table 1 do not differ very much, which 
suggests that equilibrium (3) becomes extremely important 
for the stoichiometric balance of the system mainly towards 
the final stages of the titration, where the largest devia
tions occur. We believe that other investigators failed to 
notice these association phenomena for several reasons: 
determinations of pK, were made in mixtures where 
association passes unnoticed, for example, using equi
molecular mixtures of the free base and the hydrochloride•, 
whereas we have already seen (columns III and V of 
Table 1) that the deviations are not large; or using low 
pH buffer solutions•, where the associated cation Et 
probably undergoes nearly complete dissociation into two 
ammonium cations B+; another possible reason is the use 
of ultra-violet spectroscopy•·• which might be inadequate 
for the observation of the associated species. It is possible, 
therefore, that these types of associated ions in solution 
were overlooked in many other cases. 
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Identification of Disulphur Monoxide as an 
Absorbing Species in Carbonyl Sulphide 

Discharge Products 
IN a recent article' an absorption spectrum in the 

2650---3250 A region, obtained from the products of an 
electrical discharge through carbonyl sulphide vapour, was 
described. The carrier of this spectrum was tentatively 
identified as C3SO, an analogue of carbon suboxide. This 
same absorption spectrum was also observed after the 
flash photolysis of carbonyl sulphide. 

It would appear from chemical arguments that C3SO 
would not be a likely product of the near-ultra-violet 
photolysis of COS, since photolysis would yield CO and 
some CS, both of which are quite resistant to further 
photolysis. Unless free carbon is formed, it is difficult to 
find a reasonable mechanism for the formation of 3-carbon 
chains during flash photolysis. Since free carbon was 
detected' during the electrical discharge through COS, a 
3-carbon chain could form under these conditions, although 
high-energy discharges seem to favour the production of 
the simpler and more stable molecules2 •3 • 

We have now convincingly identified this spectrum as 
belonging to disulphur monoxide, first prepared by 
Schenk in 1933 (ref. 4) but identified by him as SO. 
Schenk's compound was later ascribed to S2 by Cordes 7 

and to S 2O2 by Jones•. Recently, mass spectrometry• 
and microwave spectroscopy6 have definitely identified 
Schenk's compound as the bent molecule, SSO. The 
band heads and rough intensities reported by Cordes 7 

are in good agreement with the COS discharge product 
spectrum, as are the long wave-length band heads at 
3193 A and 3234 A observed by Jones•. 

Authentic S2O was prepared by the method of Jones•, 
and a 750-joule discharge through 10-torr COS was used 
t,o produce the discharge product. A 180-cm path-length 
through the gas at about 1 torr was used in obtaining 
the absorption spectra. High resolution spectra of both 
S 2O and the COS discharge product were obtained in the 

3190---3296Aregion, and several S 2O bands were identified 
in both samples. Direct comparison of the fine structure 
in the 3234 A band shows that the COS discharge product 
is S 2O. Several shorter wave-length bands, most notably 
the strong 2907 A band, were seen in the discharge product, 
but these were masked by the excess SO 2 absorption when 
the S 2O sample was used. The products of a Tesla coil 
discharge in flowing COS also gave the same S2O absorp
tion spectrum. Since S2O is known to be a very strong 
absorber•, it may be only a minor product of the discharge. 

The mass spectrum of the COS discharge products con
tains a small mass 80 peak corresponding to S2O, but no 
peak at mass 84 which would correspond to C3SO. The 
mass 80 peak was mainly S2O, not SO., since the mass 82 
peak due to 34S was about 8·2 per cent of the mass 80 
peak, or nearly twice the 4·2 per cent natural abundance 
of 34S. Mass spectrometry of the S 2O sample gave the 
same mass 80 and 82 peaks. 

No investigation was made of the lifetime of the dis
charge product, but the mass 80 peak was still present the 
day after the preparation of the discharge product. 

The S 2O absorption spectrum was seen by Wright• 
during the flash photolysis of CS 2 in the presence of O, 
or SO2 • It is thus not unreasonable to expect some S2O 
during the flash photolysis or electrical discharge of COS. 
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Oxidase-like Activity of the Copper (11) 
Poly-L-histidine Complex 

SYNTHETIC polyamino-acids have been shown to be 
instructive protein models'. It seems reasonable to assume 
that their combination with metal ions exhibits some 
resemblance to metalloproteins. This possibility was inves
tigated by examining the catalytic activity of complexes 
of copper with polyamino-acids. 

Copper-ion-catalysed oxidations of ascorbic acid and 
quinols by molecular oxygen have been previously sug
gested as models for copper containing oxidases2 • This 
catalytic activity of copper ions is substantially dependent 
on the nature of the ligands2 •3 • Certain ligands were 
found to induce an increase in the catalytic activity of 
copper. On the other hand, certain polydentate ligands 
like ethylenediamine and ethylenediamine tetraacetic 
acid were found to act as inhibitors. A similar effect is 
exhibited by the non-specific binding of Cu+2 by protein 
molecules such as bovine serum albumin•. 

The oxidation of ascorbic acid and p-hydroquinone by 
molecular oxygen, catalysed by different complexes of 
copper (II) with amino- and polyamino-acids, has been 
investigated. It was shown (Table 1) that histidylhistidine 
and polyhistidine are the only complexing agents which 
markedly increase the catalytic efficiency of the copper 
induced ascorbic acid oxidation. The other amino- and 
polyamino-acids examined were found to have no positive 
effect on the activity of copper under the same conditions. 
Moreover, an inhibitory effect of the complexants was 


	Identification of Disulphur Monoxide as anAbsorbing Species in Carbonyl SulphideDischarge Products

