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In recent years the discovery of an easy route to optically active thiokulfinates’ 
has revived the interest in the chemistry of this class of substances. The availability of 

these compounds allows to emphasize an unusual increase in the rate of the pyramidal 
inversion of the tricoordinated sulphur atom, and many investigations about this 
aspect of their chemistry are being undertaken. 

However, information about the thermal behaviour of such systems is not 
available. In this paper the thermal behaviour of two cyclic thiolsulfinates has been 
investigated and their melting heats and entropies, and mean specific heats are 

reported. 

Compounds were synthesized by oxidizing naphthalene-I ,S-disuifide and. 
diphenylene-2,2’-disulfide to the corresponding S-oxides with percamphoric acid in 
methyIene dichloride soIution at -70°C according to the method described by 
lkdUili2_ 

Crude reaction mixtures were purified and recrystallized by adding light 
petroleum ether to a benzeue solution_ 

Apparams 
Every experiment was carried out using a Du Pont 990 Thermal Analyzer 

equipped with the DSC moduIe. The sampIe to be anaIyzed was placed in an aluminum 
rzntainer under argon atmosphere and hermetically sealed to avoid evaporation of 
the Iiquified compound. The reference consisted of an empty seaIed aiuminum pan 
and the experimental conditions were as follows: sample mass, 2.5+O.I mg; heating 
raw 10°C min- 1 ; atmosphere in the cell, static pure argon. 

AH and c, were evaluated in the usual way as previously described’. 
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In Fig. 1 the DSC curves of naphthalene-I,&disulfide-S-oxide and of di- 

phenylene disulfide-S-oxide are given. The first endothermic peak indicates melting 

of the samples, and the experimental temperatures (8940°C for C,,H&O and 

134135°C for C,,H&O) are in good agreement with lieteraturc data2_ The second 

Fik I_ DSC curves of: (a) naphthalene-!,8-dis&ide-S-oxide and (b) diphenyIene-2,2’-disultide-S- 
oxide. 

peak indicates vaporization and the infiection point of the curves determines that 

vaporization begins at 320°C for C, 0H6S20 and at 315 “C for Ci2HsS20, which also 

shows two other peaks due to the thermal degradation process. From the areas of the 
peaks, measured on an expanded time base scan, the melting heats were evaluated 

and the results of the measurements are summarized in Table 1 where also the melting 
entropies, calculated as AS, = AH&T,.,,, are reported. 

TABLE 1 

hlELTR’JG HE%T AND EN-I-Ft3PY r3F 
NAPHTHALENE 1.8-DISULFIDE-S-OXICE AND 
DIPHENYLENE-2,2’DISULFIDE-S-OXIDE 

Suimance AU, (kcai mol- ‘) A&, (cat deg- ’ moi- ‘) 

GOH6S20 3.2 9.0 
GzHsSzO 4.3 10.6 

The specific heats of the solid and Iiquid disulfde-S-oxides were evaluated and 

the resuhs are summarized in Tabie 2. Since the experimental vahres of GP appear to 



TABLE 2 

SPECIFIC HEAT DETERMINATION OF NAP HTHALENE DISULFIDE-S-QXIDE 
AND DKEWENYL ENE DISULFLDE-S-QXIDE 

Temp. ~,CG,H&O> C,GJW,O) 
Gu) (cd g- l K- ‘) (Cal g- l K- 1) 

298 
303 
308 
313 
318 
323 
328 
333 
338 
343 
353 
363 
373 
383 
393 
403 
413 
423 
433 
438 
443 
453 
463 
473 
493 
523 

0.600 
0.612 
0.624 
0.635 
0.648 
0.659 
0.672 
0.688 
0.695 
0.703 
0.710 
I 

0.763 
0.767 
0.771 
0.78 1 
0.787 
0.794 
0.800 
0.805 
0.810 
0.802 
O-818 
0.827 

0.767 

0.769 

0.771 

0.773 

0.775 

0.778 
0.783 
O-788 
0.792 
. 
1 

0.795 
0.803 
0.807 
0.811 
0.818 
0.826 
0.835 
0.854 
0.383 

* C, not evaluated for mdting, 

TABLE 3 

CONSTANTS FOR LIN=iAR REPRESENTAlTON OF SPECIFIC HEAT OF 
NAPI-ITHALENE-I.8-DISULFIDE-S-QXIDE AND 
OF DIPHENYLENE-&2’-DI!XJLFIDE&OXIDE IN THE SOLID AND 
IN THE LIQUID STATF 

Compoand Temp- range (“C) 0 (dg-’ K“) bxlo-3 (cdg” K-1) 

Solid CIoH&O 20 to 85 -0.150 2.52 
Liquid CloHsStO loo to 200 0.558 055 
Solid C&H&O 20 to 130 0.715 0.18 
Liquid ClrH,S~O 14oto250 0.457 0.80 
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vary linearly with temperature, the specific heats in Table 2 were fitted in the general 
equation 

with c set equal to zero, to obtain “best fit” vaIues of Q and b and the results are listed 
in Table 3. Lastly the c, values in Table 2 have been compared with the specific heat 
estimations, which due to the lack of experimental data, express specific heat of a 
compound as the sum of atomic contributions only. According to Houghen and 
Watson4 appropiate values for the contribution of carbon, hydrogen, sulphur and 
oxygen are: 1.8; 2.6; 6.3 and 4 cal g-l K-l, respectively, for the solid state and: 2.8 ; 
4.3 ; 7.4 and 6.0 cal g- 1 K- ’ for the liquid state. 

Then an estimation of the specific heat is: 0.243 Cal g- ’ K- ’ and 0.363 cal g- ’ 
K- r for solid and liquid CroH&O, respectively and: 0.254 cal g- r K- ’ and 
0.383 cal g- r K- ’ for solid and liquid C12HsS20. These values not only differ 
considerably from the experimental values, but also the additivity Iaw cannot 
account for the linear increase of the specific heats with temperature. 

The assistance of Mr. Fuivio Sodi is gratefully acknowledged. 
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