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In a previous paper (11, we reported new routes to sulfurdilmides from 

arylthlonylamines through the use of anionic catalysts. In this paper, the 

synthesis of azo compounds from N-sulfinylaminea Is described. When a mixture 

of the arylthionylamine and finely divided copper was simply heated at temoera- 

tures In the range of lldto 140: the formation of azo compounds was observed 

(method A) (2). 

cu 
2 Ar-NSO - Ar- N=N-Ar 

In the presence of aromatic hydrocarbons, copper powder catalyzed similarly 

the decomposition of arylthionylamlnes to azo compounds (method B). 

Based on a limited number of observations, we propose that electron 

attracting subatituents increase the reactivity of arylthionylamines in the 

formation reaction of azo compounds. Examples are (substltuents and yields are 

given): 4-chloro-, 39.4%; 2-chloro-, 31.9%; b-methyl, 2.9%. 

Further examples are found in Table 1. 

Unsymmetrical azo compounds were prepared In a similar manner as above. 

For example, thionylaniline reacted with 4-chlorothionylaniline to gdnre a 

following yield of 4-chloroazobenzene (Table 2). 

ONSO t GleNSO 

However, it is needed to investigate further regarding the optimum conditions 

for prepatation of symmetrical and unsymmetrical azo compounds. 

The copper-catalyzed reaction mechanism is not apparent at present. 
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TABLE 1 

THE SYNTHESIS OF SYMfiETRICAL AZ0 COMPOUNDS FROM ARYLTBIOIuYLA!~INES 

Reactants Conditions 3roducts (Yieldsd dg) 

Run. R-NSO temp.(%) time (hr.) Method R-?,SJ-R 

1 C,$5- 130 4 Aa 3,a.q 

2 p-Ci13C6H4- 130 7 Ai 52.8 

3 p-C~3OC;H4- 140 8 H 5.3 

4 o-Cd3C,H4- 130 8 A trace 

5 c;ii5- 110 3 3; 3.3 

6 p-CH3C6Y4- 110 8 RI 2.9 

7 p-ClC;H4- 110 a =1 39.4 

6 o-ClC;H4- 110 8 Rl 31.9 

9 o-ClC@4- 143 5 3; 39.8 

13 p-CFi3OC;Y4- 140 S 32 11.5 

a . 3.1 nole of R-MO/O.1 mole of copper. 

b. 3.1 mole of R-S.SO/3.1 mole of copper in 30 ml. toluene. 

C. 3.1 nole of R-X50/3.1 mole of copper in 30 ml. xylene. 

d. Yields based on the starting X-sulfinylamines. 

Tx3LE 2 

T;IE SYKTBE8IS OF U,i3YX<ETRICAL AZ0 COWOUNDS FROM AWLTHIO~JYLAZIINES 

Reactants" Conditions Products (Yieldsb <) 

R 'ISO -jL R ’ -;iiio t91y. (“c) time (hr.) R-&N-R R-F!=>J-R' 3 ’ -y=y-R ’ 

c;sy- 3-c1c<:-:4- 173 8 trace 22 9 
_- 
a. 3.1 mole of R-XSO/O.l mole of R'-?iS0/3.2 mole of copper. 

b. Yields are based on products isolated by column chromatography. 
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