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Preparation of disulphides from organomercury compounds and sulphur 

Current work on aromatic mercuration and transmercuration reactions’ 
has led us to study the interaction of organomercury compounds and sulphur. So far, 
the only investigation in this direction appears to be that of Dreher and Otto’, who 
reacted diphenylmercury with sulphur to obtain poor yields of diphenyl sulphide 
and diphenyl disulphide. 

It has now been found that aromatic as well as aliphatic mercury chlorides 
smoothly react with sulphur in suitable solvents at temperatures of 140-180”. 
Disulphides (60-75x yield) and mercurous chloride (85-95%) are formed: 

2 ArHgCl+ 2 S -+ ArSSArt Hg,Cl, (1) 
Since equilibration of arylmercury salts generally leads to ortho-isomers as 

the main componentsl, these isomers are readily available. Reaction with sulphur 
leads to ortho-substituted disulphides which are sometimes diflicult to prepare by 
other routes. 

Gerreral procedure 
About 25 millimoles of the aryl- or alkylmercury chloride and 25 milliatoms 

of sulphur in 75 ml of purified sulpholan were heated with stirring for 24 h. Mer- 
curous chloride was filtered off and washed with water and acetone. The filtrate was 
diluted with water and extracted with n-hexane. Column chromatography, using 
neutral aluminium oxide (Woelm) as the adsorbent and hexane/benzene as the eluent 
led to pure disulphides. Examples are given in Table 1. 

No kinetic measurements were made. Reactivities of the mercury compounds 
were high for the methoxyphenyl, mesityl and dodecyl derivatives (reaction tem- 
perature I40-150°) and lowest for the 2,6-dichlorophenyl compound (reaction 

J. Organometal. Chem, 7 (1967) 357-359 



358 SHORT COMMUNICATIONS 

TABLE 1 

DISIJLF’HlDE5 FROM ORCANOMERCURY CHLORIDES AND SLJLPHUR 

L%xlphide ldenttjkution” Starting nxaterif.zI 

Diphenyl * C6H,HgCl (BDH) 
Dime&y1 b 

~A~-~CH,),C,HZH~~~ 

Bis(2-fluorophenyl)d 3.~. 182O/12 mm; J&O 1.633’e1 o-FC,H,HgCP 
B&(2-metboxypbenyl) M.p. 118’ (lit.3 1%119”) o-CH,OCsH,HgClk 
Bis{2$-dichlorophenyl~ M.p. 81-82“ (ethanolj 2&C&J&HgCI 
DL?-naphtkjl M.p. f38- 139” (fit.” 139°)b 2-C10H7HgCI (ret 5) 
Di-n-dodezyf Ref. 6’ n-C,,H=,HgCl (rer. 7) 

a Wrared and NMR spectra in agreement with literature data as to type and number of nuclear substitu- 
tions. ’ M.p. not depressed by admixture with authentic sample. c Obtained by direct mercuratiou of 
nesitylene with mercuric acetate in acetic acid followed by reaction with NaCl solution d Novel com- 
pound * Elemental analysis (C, Hand/or S, Cl) checked far disulpbide 1 Isomer purity probabIy not better 
than 90%. @ Obtaiued from the acetate after transmercuration of C6HSF with C&.HgOAcl. ’ Obtained 
as the ftuoro compound, starting from anisole. i Obtained a~ the fhoro compound, starting from m- 
dicidorobeuzene au6 taking advantage of the low solubifity of the 1.13~isomer’. 

temperature of 180-190° required). Sulpholan has an accelerating effect on the reac- 
tion; in the case of the mesityl derivative, mesitylene couId be used as a solvent. 

Mechanism 
As for the mechanisms involved, it was first shown that compounds ArSHgCl 

are unlikely to be intermediates; when heated in sulpholan solution they decomposed 
only very slowly and, although disulphides were formed, both mercurous chloride 
and free mercury were obtained. 

Substituenf effiicts appear to be polar rather than steric; electron-releasing 
groups accelerate and electron-withdrawal has a retarding influence. 3-PyridyI- 
mercury chloride fails to give the disulphide. 

Dihydroanthracene is dehydrogenated when heated with phenyhnercury 
chloride in sulpholan; however, this reaction is markedly slower than that with 
sulphur. 

Accordingly, the most plausible primary step in the formation of disulphides 
would seem to consist in an attack by open-chain sulphur radicals (XL ) on the carbon 
atom carrying the HgCI group to form an aryl (or alkyl) polysulphenyl radical 
(ArS, ) with displacement of HgCI. Polar substituent effects wouId then be inter- 
pretabIe in terms of the well-established electrophilic character of polysulphenyl 
radicals* ; the accelerating influence of sulpholan might be due to the polar nature of 
the transition state. 

T$e present data suggest that the reaction between organomercury chlorides 
and stiphur is a general one, with the Limitation that electron-withdrawing groups 
may retard or even prevent the formation of disulphides. 
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The overall protium-tritim kinetic isotope effect in tixe alcot~olysis of 
h-i-n-octyIaIuminrrm 

In recent years a number of investigations have deah with the determination 
of the kinetic isotope effect of hydrogen involving the cleavage of metal-carbon 
bonds. Protium-tritium isotope effects have been described involving reaction of 
Grignard reagents with alcohols, phenols, and water’, and of deuterium in the 
methanolysis of several organometallic compounds*. A number of evaluations have 
been made of the protium-tritium effect in the cleavage of metal-carbon bonds in 
connection with studies on the mechanism of Ziegler or anionic polymerization3*4*5, 
and the overall protium-tritium isotope effect has been determined in the alcoholysis 
of the reaction products of triethylaluminum with 1-octene6. 

We wish to report on a study carried out to evaluate this effect in the alcoholysis 
of an almminum trialkyl, and on the variation of the effect with temperature. Values 
on temperature effects in the alcoholysis of aluminum alkyls have not been reported 
in the literature_ Our results show that, particularly with isobutyl alcohol, the magni- 
tude of the kinetic isotope effect varies markedly as the temperature is changed. 
The data suggest cautious use of kinetic isotope effect values, unless the experimental 
temperatures are well defined. 

The alcoholyses were carried out at several temperatures with tri-n-octyl- 
aluminum and methanol or isobutyl alcohol containing a trace of tritium in the labile 
position. The hydrocarbon product was isolated, radioassayed, and the overall 
kinetic isotope effect, k&+, was determined from a comparison with the radioassay 
of the alcohol used. The results are summarized in Table I ; Arrhenius-type plots of 
ku&- are shown in Fig. 1. 

The alcoholysis may be depicted stepwise as 

R;Al + R’OH - R&OR’ + RH (1) 
R,AlOR’ + R’OH - RAl (OR’), + RH (2) 
RAl(OR’), + R’OH - Al (OR’), + RH (3) 

with complexing also occurring between the various aluminum compounds as well 
as with unreacted alcohol. Experiments carried out with stoichiometrie amounts of 
alcohol indicate that reaction (3) is considerably slower than reaction (1) and probably 
slower than reaction (2)_ When such stoichiometric reactions were carried out at 
room temperature, only 56% of the theoretical radioactivity was found in the hydra_ 
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