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The thermal characteristics of 13 isomeric arylsulfinylamines (iodosultinylanilines, 
dichlorosulfinylanilines and dimethylsulfinylanilines) were examined using a Derivato- 
graph. It was found that some of the arylsulfinylamines underwent thermal degradation. 

Arylsulfinylamines are finding increasing application in the synthesis of organic 
chemicals [1-5] .  It has lately been found that N-sulfinylamine P h - N = S = O  
forms an interesting donor-acceptor system. The Hammett substituent constant 
has been determined using the NMR method. 

A thin-layer chromatography method to analyze arylsulfinylamines [6] was devel- 
oped and transsulphinylation reaction kinetics were investigated using gas chro- 
matography [7]. The thermal analysis examinations carried out earlier enables 
us to measure the stabilities of sulfinylaniline, isomeric derivatives of tolylsulfinyl- 
aniline and chlorosulfinylaniline, and also 0t- and fl-naphthylsufinylaniline [8]. 

Thermal investigations of the isomeric iodosulfinylanilines, dichlorosulfinyl- 
anilines and dimethylsulfinylanilines are a continuation of the previous ones of 
the author which can be utilized to develop a GLC method of analyzing these 
species. 

Experimental 
Materials 

The arylsulfinylamines examined were prepared using the Michaelis and Herz 
method [9, 10]. 

The following compounds were used: 

2-iodosulfinylaniline 
3-iodo sulfinylaniline 
2,3-dichlorosulfinylaniline 
2,4-dichlorosulfinylaniline 
2,5-dichlorosulfinylaniline 
2,6-dichlorosulfinylaniline 
3,5-dichlorosulfinylaniline 
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2,3-dimethylsulf inylani l ine  
2 ,4-dimethylsulf inylani l ine 
2 ,5-dimethylsulf inylani l ine  
2 ,6-dimethylsulf inylani l ine  
3 ,4-dimethylsulf inylani l ine  
3, 5-dimethylsulf inylani l ine  

These arylsulf inylamines  consist  o f  yel low l iquids o r  low-mel t ing  solids.  They  
a re  very suscept ible  to the ac t ion  o f  mois ture  and  in presence o f  the lat ter ,  are  
easi ly  hydro lysed  to the ini t ial  amines  and  SO2. The  arylsulf inylamines  were kep t  
in sealed glass vials. The puri t ies  o f  the p roduc t s  were checked using N M R ,  I R  
methods  a n d  G L  c h r o m a t o g r a p h y  [11]. 

Akparatus and procedure 

Simul taneous  the rmograv ime t ry ,  derivat ive t he rmograv ime t ry  and  different ial  
t he rmal  analysis  were carr ied  out  using a 102 M O M  der iva tograph .  Measurements  
in the range  20-3130 ~ were carr ied  out  a t  an average hea t ing  ra te  o f  3 ~ 
using 2 1 0 - 3 7 0  mg samples  in a p l a t i num crucible.  Alumina ,  calcined at  100 ~ 
was used as reference mater ia l .  De te rmina t ions  were carr ied  out  in stat ic air.  

Table 1 

Thermal properties of arylsulfinylamines in air 

Arylsulfinylamines 

2-iodosulfinylaniline 
3-iodosulfinylaniline 
2,3 -dichlorosulfinylaniline 
2,4-dichlorosulfinylaniline 
2,5-dichlorosulfinylaniline 
2.6-dichlorosulfinylaniline 
3,5-dichlor osulfinylaniline 
2,3-dimethylsulfmylaniline 
2,4-dimethylsulfmylaniline 
2,5-dimethylsulfinylaniline 
2,6-dimethylsulfinylaniline 
3,4-dimethylsulfinylaniline 
3,5-dimethylsulfinylaniline 

TDTG 
m.p. 
~ rain, 

~ 

34 248 
42 250 
46 248 
54 248 
50 246 
24 234 
44 217 
31 221 
-- 233 

236 
213 

27 208 
238 

Tend TDTA pDTA p Weight 
o C max, rain, - ~  of sample, 

�9 o C c m  ~ g 

253 
252 
248 
246 
256 
236 
226 
239 
236 
217 
210 
242 

286 
6.0 
1.2 
1.1 
2.8 
0.8 
0.4 
6.0 
8.1 

29.3 
24.9 

0.9 
27.0 

m 

16.2 
4.0 
3.6 
6.5 
2.7 
1.3 

28.6 
27.0 
97.7 
83.0 

5.3 
90.0 

0.300 
0.370 
0.300 
0.300 
0.300 
0.300 
0.300 
0.210 
0.300 
0.300 
0.300 
0.170 
0.300 

m.p. = melting temperature determined by minimum of DTA curve 
T ~w~ = temperature corresponding to maximum rate of mass loss in DTG curve 
T end ~--- end-temperature of conversion 
T DTA = temperature corresponding to maximum of DTA curve 
pDTA= endothermic peak surface area under DTA curve, obtained by planimetry 

P 
- -  P value for 1 g of arylsulfinylamine 

g 
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Results 

From the thermal examinations it was evident that not all N-arylsulfinylamines 
oelonging to the benzene group are subject merely to evaporation. It was found 
that 2-iodosulfinylaniline was unstable at elevated temperatures and was subject 
to thermal degradation. This is evident from the exothermic maxima in the DTA 
curves, with a mass loss in the TG curves (Fig. 1). 
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Fig. 1. TG, DTG and DTA curves of 2-iodosulfinylaniline 

The results of the thermal studies are summarized in Table 1 and some TG, DTG 
and DTA curves are given in Figs 1 - 3. For 2-iodosulfinylaniline an endothermic 
minimum is observed which corresponds to the melting point at 34 ~ . During further 
heating an exothermic degradation occurs at 225 ~ This degradation reaches its 
maximum at 286 ~ (Fig. 1). The ether isomers of iodosulfinylaniline, dichlorosul- 
finylaniline and dimethylsulfinylaniline examined evaporate. This is evidenced 
by the deepening endothermic DTA curves with simultaneous loss of mass when 
the temperature rises (Table I, Figs 2 -  3). Sulfinylaniline and various monochloro- 
sulfinylanilines and tolylsulfinylanilines behave similarly. 

The evaporation heat of monochlorosulfinylaniline is about 23.5-27.5 unit 
much higher than for the isomers of dichlorosulfinylaniline, about 0 .4-2 .8  unit, 
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On the other hand, the dimethylsulfinylaniline isomers behave differently, their 
evaporation heats being more diversified, ranging from 6.0 up to 29.3 unit. 
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Fig. 2. TG, DTG and DTA curves of 2,3-dimethylsulfinylaniline 

Most of the N-arylsulfinylamines examined are solids having low melting tem- 
peratures in the range 2 4 - 5 4  ~ 

Thermal investigations provide precise characteristics of N-arylsulfinylamine. 
This will be of practical importance in both synthesis and chemical analysis. 
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Fig. 3. TG, D T G  and D T A  curves of 2,6-dichlorosulfinylaniline 
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