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PREPARATION AND SPECTRAL CHARACTERIZATION OF 
SULPHUR-CONTAINING DIARYLAZO COMPOUNDS 

MARGIT SCHULZEa) and HORST HARTMANNb) 
a) Max-Planck-lnstitut fur Polymerforschung, P.O. 3148, D-55128 Mainz 
b, Fachhochschule Merseburg, Geusaer Str., D-06217 Merseburg 

Abstract: By reaction of arylazo-substituted aryl halides with 
mercaptides, new arylazo-substituted arylsulfides are formed. These 
compounds are deeply coloured and exhibit an intense absorption band 
in the visible region, which can be reproduced quantitatively and 
interpreted satisfactorily by means of quantum chemical calculations in 
the framework of the PPP and LHM methods, respectivefy. 

INTRODUCTION 

Recently we have found a simple route for preparing 1 -arylazo-substituted aryl 
sulphides starting from alkyl or aryl mercaptanes and arylazo-substituted chloro 
arylenes which have been accessible by a simple reaction of l-arylazo- 
substituted phenols or naphthols with phosphorous chlorides in presence of 
DMF [1]. Very recently, this synthetic route could be extended to the 
preparation of several further types of mercapto-substituted diarylazo 
compounds, such as sulphur substituted oligoazo phenylenes, naphthylenes, 
and anthrylenes [2]. 
The new sulphur-containing azo compounds exhibit high thermal and 
photochemical stability, remarkable solubility in non polar or weakly polar 
organic solvents, and a deep colour, originating from an intense absorption 
band in the visible region. This absorption band shows a strong bathochromic 
shift with respect to the absorption maximum of the corresponding sulphur-free 
parent compound and to the chloro-substituted starting material. It is very close 
to the absorption band of the corresponding alkylamino-substituted arylazo 
compound. 
In order to understand this rather unexpected spectral effect quantum chemical 
calculations using the wellslaborated PPP method [5] as well as the LHM 
method 161 have been performed considering the substituted diarylazo 

compounds 1- 5. 531 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
2
0
 
2
9
 
J
a
n
u
a
r
y
 
2
0
1
1



532 

3e 
4a 

M.SCHULZE AND H.HARTMA" 

4 4 7 C  (4.32) 22.37 451 2.90 (0.11) 23.36 281 
389s (4.30) 25.70 - 3.71 (0.06) 25.08 - 

The results of the PPP calculations are summanzed and compared to 
corresponding experimental data for the compounds studied in the follwng 
table. As can be seen, the experimental data can be satisfactorily described by 
this method for both the mercapto and the other substituted atylato derivatives. 

3.33 (0.10) 26.88 239 

a) Ref. [7], b) Ref. [el; c, Ref [9[, d, Ref. [lo], e) Ref. [4] 
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Due to the results of the LHM method, which can reproduce the experimental 
data satisfactorily also, the observed bathochromic effect of alkylmercapto 
groups attached at arylazo chromophores results from two different effects, 
namely from a rather low ionization energy of the arylmercapto group, giving 
rise to a relatively lowenergetic electron transfer configuration from the sulphur 
atom to the arylazo moiety, and from a relatively small coupling strength of the 
mercapto group to its adjacent aryl moiety, giving rise to a relatively low 
stabilization of the electronic ground state, but to a rather strong stabilization of 
the first electronic state of the alkylmercapto-substituted arylazo compounds 
studied. 
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