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Thermal examinations of some arylsulfinylamines containing benzene and naph- 
talene rings were carried out. It was found that the arylsulfinylamines of the benzene 
series are thermally stable, whereas the naphtalene-type arylsulfinylamines undergo 
degradation in air. 

For some time attention has been paid to the arylsulfinylamines due to their 
extremely good reactivity. The outstanding reactivity of the sulfmyl group makes 
them suitable for certain chemical processes [1 -3] .  Arylsulfinylamines have been 
successfully used in the synthesis of heterocyclic [4] and polycyclic compounds [5]. 
They also participate in an interesting transsulfmylation reaction [6]. Very much 
attention has been given to studies on the structure of arylsulfinylamines, and 
especially interesting investigations have been made using mass and NMR spectro- 
metry [7, 8]. These compounds are mostly liquids or low-melting solids; they are 
very sensitive to water and break down under its action with formation of an 
amine and sulphur dioxide [9, 10]. Due to the high reactivities, analytical work 
and determinations of the stability of these species often prove troublesome. In 
the course of studies on arylsulfinylamine determination using GL chromato- 
graphy [11], it turned out to be necessary to examine the thermal stabilities. 
A derivatographic method proved most suitable for this. Results of some thermal 
studies on arylsulfinytamines are presented here. The thermal stabilities of naph- 
thylsulfinylamines provided the basis of a method for quantitative determination 
of the compounds by GL chromatography [11]. 

Materials 

Experimental 

Sulfinylamines were prepared by the method of Michaelis and Herz [9]. The 
following compounds were investigated: sulfinylaniline, 2-methylsulfinylaniline, 
3-methylsulfinylaniline, 4-methylsulfinylaniline, 2-chlorosulfinylaniline, 3-chloro- 
sulfinylaniline, 4-chlorosulfinylaniline, ~-naphthylsulfinylamine and /~-naphthyl- 
sulfinylamine. The purities of the products were checked by using NMR, mass 
spectrometry and GL chromatography. 
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Apparatus and procedure 

Simultaneous thermogravimetry,  derivative thermogravimetry and differential 
thermal analysis were carried out  using a P a u l i k - P a u l i k - E r d e y ,  system type 
O D  102 M O M  Derivatograph.  Measurements in the range o f  2 0 - 3 0 0  ~ were 
carried out with an average heating rate o f  3~ using 0.430 to 1000 g samples 
in a plat inum crucible. Alumina,  calcined at 1000 ~ was used as reference material. 
Determinations were carried out in static air. 

R e s u l t s  

The results o f  the thermal studies are summarized in Table 1 and some TG, 
D T G  and D T A  curves are given in Figs 1 - 2 .  The arylsulfinylamines o f  the 
benzene series exhibit deepening miriima in the endothermic D T A  curves, with a 
parallel loss o f  mass, when the temperature rises (Fig. 1). This is reliable evidence 
that, when heated, this type o f  compound  undergoes only evaporat ion but  does not  
degrade. This finding has been used to develop a method for the chromatographic  
determination o f  these compounds.  The results were confirmed by distillation. 
Phenylsulfinylamine has the highest, and p-toluylsulfinylamine and p-chloro- 
phenylsulfinylamine the lowest latent heat o f  evaporation,  e- and fl-naphthyl-N- 

Table 1 

Thermal properties of arylsulfinylamines in air 

Arylsulfinylamines 
rap, 
~ 

tDTGmin 
~ 

tend 
~ tDT?2ax tDe~lmATin 

Sulfinylaniline 
2-methylsulfinylaniline 
3-methylsulfinylaniline 
4-methyls ulfinylaniline 
2-chlorosulfinylaniline 
3 -chlor osulfinylaniline 
4-chlorosulfinylaniline 
e-naphthylsulfinylamine 
{?-naphthylsulfinylamine 

3 3  

5 3  

195 
220 
223 
215 
240 
233 
235 
275 
237 

195 
228 
225 -- 
217 
245 -- 
240 
237 
-- 296 decomp. 
-- 247 decomp. 

28.0 
26.9 
26.9 
10.5 
26.1 
27.5 
23.5 

P 

g 

32.9 
26.9 
26.9 
24.4 
26.1 
27.5 
23.5 

Weight 
of sample, 

g 

850 
1000 
1000 
430 

1000 
1000 
1000 
700 
500 

m.p.  
t DTG 
t end 
eDTAmax 
~pDTA 

P 
g 

- -  melting temperature determined by minimum of DTA curve 
- -  temperature corresponding to maximum rate of mass loss in DTG curve 
- -  end-temperature of conversion 
-- temperature corresponding to maximum of DTA curve 
-- endothermic peak, surface area under DTA curve, obtained by planimetry 

-- P value for 1 g of arylsulfinylamine 
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sulfinylamine exhibit a different behaviour from that of the members of the 
benzene series, degradation being observed under normal pressure. This is accom- 
panied by pronounced exothermic effects in the DTA curves, as well as the indi- 
cations of mass loss in the T G  curves (Fig. 2). At temperatures above 275 ~ a con- 
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Fig. 1. TG, DTG and DTA curves of sulfinylaniline 

siderable increase in rate of loss of mass is revealed by DTG, with a maximum at 
296 ~ For/%naphthylsulfinylamine a minimum is observed in the DTA curve at 
53 ~ corresponding to melting. On further heating, the exothermic degradation of  
fl-naphthylsulfinylamine begins at 185 ~ with a maximum at 247 ~ Similar studies 
in a nitrogen atmosphere showed that/%naphthylsulfinylamine did not undergo 
degradation so readily as in air. Degradation started only above 247 ~ . This 
finding provided the possibility of applying GLC for arylsulfinylamine deter- 
minations [11 ]. 

Derivatography provided a means of studying the precise thermal character- 
istics of the arylsulfinylamines. It also enabled the starting point of thermal 
degradation to be found, this being of importance as regards synthesis and 
analytical determination. 
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DTG and DTA curves of a-naphtylsulfinylaniline 
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